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DDD  dichlorodiphenyldichloroethane 
DDE  dichlorodiphenyldichloroethylene 
DDT  dichlorodiphenyltrichloroethane 
delta-HCH delta-hexachlorocyclohexane 
DEQ  Oregon Department of Environmental Quality 
DL  detection limit 
DQO  data quality objective 
E  east 
EPA  United States Environmental Protection Agency 
EPC  exposure point concentration 
EPD  effective predictive domain 
FS  feasibility study 
g/day  grams per day 
GI  gastrointestinal 
GSI  Groundwater Solutions, Inc. 
HEAST Health Effects Assessment Summary Table 
HHRA  human health risk assessment 
HI  hazard index 
HQ  hazard quotient 
IEUBK Integrated Exposure Uptake Biokinetic 
IRIS  Integrated Risk Information System   
ISA  initial study area 
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XAD  XAD-2 Infiltrex™ 300 system 
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GLOSSARY 

Term Definition 

bioaccumulation the accumulation of a substance in an organism 

bioconcentration 
factor 

the concentration of a chemical in the tissues of an organism 
divided by the concentration in water 

central tendency a measure of the middle or expected value of a dataset 
 

chemical of concern the subset of chemicals of potential concern with exposure 
concentrations that exceed EPA target risk levels 

chemical of interest chemical detected in the Study Area for all exposure media (i.e., 
surface water, transition zone water, sediment, and tissue) 

chemical of potential 
concern 

the subset of chemicals of interest with maximum detected 
concentrations that are greater than screening levels  

composite sample an analytical sample created by mixing together two or more 
individual samples; tissue composite samples are composed of 
two or more individual organisms, and sediment composite 
samples are composed of two or more individual sediment grab 
samples 

conceptual site model a description of the links and relationships between chemical 
sources, routes of release or transport, exposure pathways, and 
the human receptors at a site 

congener a specific chemical within a group of structurally related 
chemicals (e.g., PCB congeners) 

human health risk 
assessment 

a process to evaluate the likelihood that adverse effects to human 
health might occur or are occurring as a result of exposure to one 
or more contaminants 

dose the quantity of an contaminant taken in or absorbed at any one 
time, expressed on a body weight-specific basis; units are 
generally expressed as mg/kg bw/day 

empirical data data quantified in a laboratory 

exposure assessment the part of a risk assessment that characterizes the chemical 
exposure of a receptor 

exposure pathway physical route by which a contaminant moves from a source to a 
human receptor 

 
 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

xxvii



Portland Harbor RI/FS 
Draft Remedial Investigation Report 

Appendix F: BHHRA 
 September 23, 2009 

 

LWG 
Lower Willamette Group 

Term Definition 

exposure point the location or circumstances in which a human receptor is 
assumed to contact a contaminant 

exposure point 
concentration 

the value that represents the estimated concentration of a 
contaminant at the exposure point 

exposure area size of the area throughout which a receptor might come in 
contact with an contaminant as determined by human uses 

hazard quotient the quotient of the exposure level of a chemical divided by the 
toxicity value based on noncarcinogenic effects (i.e., reference 
dose). 

predicted data data not quantified in a laboratory but estimated using a model 

reasonable maximum 
exposure 

the maximum exposure reasonably expected to occur in a 
population 

receptor  
 

The exposed individual relative to the exposure pathway 
considered. 
 

risk the likelihood that a specific human receptor experiences a 
particular adverse effect from exposure to contaminants from a 
hazardous waste site; the severity of risk increases if the severity 
of the adverse effect increases or if the chance of the adverse 
effect occurring increases. Specifically for carcinogenic effects, 
risk is estimated as the incremental probability of an individual 
developing cancer over a lifetime as a result of exposure to a 
potential carcinogen. Specifically for noncarcinogenic 
(systemic) effects, risk is not expressed as a probability but 
rather is evaluated by comparing an exposure level over a period 
of time to a reference dose derived for a similar exposure period.

risk characterization a part of the risk assessment process in which exposure and 
effects data are integrated in order to evaluate the likelihood of 
associated adverse effects 

slope factor toxicity value for evaluating the probability of an individual 
developing cancer from exposure to contaminant levels over a 
lifetime.  

Study Area the portion of the Lower Willamette River that extends from 
River Mile 1.9 to River Mile 11.8 
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Term Definition 

toxic equivalency 
factor 

numerical values developed by the World Health Organization 
that quantify the toxicity of dioxin, furan, and dioxin-like PCB 
congeners relative to 2,3,7,8-tetrachlorodibenzodioxin 

transition zone water porewater associated with the upper layer of the sediment 
column; may contain both groundwater and surface water 

uncertainty a component of risk resulting from imperfect knowledge of the 
degree of hazard or of its spatial and temporal distribution.  

upper confidence 
limit on the mean  

a conservative high-end statistical measure of central tendency  

variability a component of risk resulting from true heterogeneity in 
exposure variables or responses, such as dose-response 
differences within a population or differences in contaminant 
levels in the environment 
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EXECUTIVE SUMMARY 
The baseline human health risk assessment (BHHRA) was conducted as part of the 
Remedial Investigation Report (RI Report) to identify chemicals and exposure 
pathways that may result in potential unacceptable risks and to focus on those that are 
predicted to have the highest contribution to the estimated risk at the Portland Harbor 
Superfund Site (Site), consistent with the requirements of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA).  The results 
of the BHHRA are used to develop remedial action objectives and to assist in risk 
management decisions for the Site.  Figure E-1 presents an overview of how the 
development and production of the BHHRA fits in with the overall Remedial 
Investigation/Feasibility Study (RI/FS) process for the Portland Harbor Superfund 
site.    

Figure E-1 Portland Harbor RI/FS Process and BHHRA 
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The general objective of the BHHRA was to assess the potential risks to human 
health from exposure to chemicals present in or entering into environmental media 
(i.e., water or sediment) or bioaccumulating in the food chain.   Specifically, this 
included evaluating whether exposure to chemicals in sediment, surface water, 
groundwater seeps, or biota may result in unacceptable risks to human health.  

The BHHRA followed the approach that was documented in the Programmatic Work 
Plan (Integral et al. 2004) and subsequent interim deliverables.  It also reflects 
numerous discussions, directives, and agreements on risk assessment techniques for 
the Site with or from the United States Environmental Protection Agency (EPA), 
Oregon Department of Environmental Quality (DEQ), Oregon Department of Human 
Services (ODHS), and Native American Tribes.  To minimize the chances of 
underestimating risks, the BHHRA incorporated conservative, health-protective 
assumptions into the identification of exposure scenarios, the estimates of exposure, 
and the use of toxicity values.   

Industrial use of Portland Harbor and adjacent areas of the Lower Willamette River 
(LWR) has been extensive.  Portland Harbor generally refers to a heavily 
industrialized reach of the LWR between river mile (RM) 0 and RM 11.8, the extent 
of the navigation channel.  The approximate 10-mile portion of Portland Harbor from 
RM 1.9 to 11.8 is referred to as the Study Area, which is the focus of the BHHRA.  
Potential human uses of Portland Harbor were considered in identifying the exposure 
scenarios and exposure media for evaluation in the BHHRA. 

ES.1 BHHRA DATASET 

The BHHRA dataset includes only those matrices relevant for direct human health 
exposure pathways that were quantitatively evaluated: surface sediment (0 to 30.5 
centimeter (cm) in depth), surface water, groundwater seep water, clam and crayfish 
tissue, and fish tissue. Transition zone water (TZW) data were used in loading 
calculations to estimate surface water concentrations that were compared with surface 
water screening levels, but were not included in the risk characterization because 
there are no complete direct exposure pathways for humans to TZW.  Other matrices 
included in the site characterization and risk assessment (SCRA) dataset (e.g., 
subsurface sediment) were not evaluated in the BHHRA because they were not 
relevant to the exposure scenarios evaluated.  Although the BHHRA focused on the 
Study Area, data from outside the Study Area, from downstream to RM 1.0, including 
Multnomah Channel, and upstream to RM 12.2, were also used to assess risk, per an 
agreement with EPA. The following summarizes the data used in the BHHRA by 
medium: 

• Beach sediment: Composite beach sediment samples that were collected from 
designated human use areas within the Study Area were included in the 
BHHRA dataset.  
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• In-water sediment: In-water sediment (i.e., not beach sediment) samples that 
were collected from the top 30.5 cm in depth between the bank and the 
navigation channel were included in the BHHRA dataset.  

• Surface water: All Round 2 and Round 3 surface water data collected within 
the Study Area and in Multnomah Channel were included in the BHHRA 
dataset.    

• Groundwater seep: Data from Outfall 22B, which discharges in a potential 
human use area, were included in the BHHRA dataset.  Samples collected 
from this outfall as part of a stormwater sampling event were excluded from 
the BHHRA groundwater seep dataset. 

• Fish tissue: Composite samples, both whole body and fillet with skin (fillet 
without skin samples were analyzed for mercury only), of target resident fish 
species (smallmouth bass, brown bullhead, black crappie, and common carp) 
were included in the BHHRA dataset.  Composite samples of adult Chinook 
salmon (whole body, fillet with skin, and fillet without skin), adult lamprey 
(whole body only), and sturgeon (fillet without skin only) were also included 
in the BHHRA dataset. 

• Shellfish tissue: Field-collected composite samples of crayfish and clam tissue 
(depurated and undepurated) were included in the BHHRA dataset.  

ES.2 BHHRA EXPOSURE SCENARIOS 

The BHHRA evaluated the following exposure scenarios, as provided in the approved 
Programmatic Work Plan and subsequent agreements with or directives from the EPA 
related to the BHHRA approach: 
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• Dockside worker — direct exposure to (i.e., ingestion of and dermal contact 
with) beach sediment. 

• In-water worker — direct exposure to in-water sediment. 

• Transient — direct exposure to beach sediment, surface water (for bathing and 
drinking water scenarios), and groundwater seeps. 

• Adult and child recreational beach user — direct exposure to beach sediment 
and surface water (for swimming scenarios). 

• Tribal fisher — direct exposure to beach sediment or in-water sediment, and 
fish consumption. 

• Fisher — direct exposure to beach sediment or in-water sediment, fish 
consumption, and shellfish consumption.  

• Diver — direct exposure to in-water sediment and surface water. 

A hypothetical future resident was also included as an exposure scenario, as per 
direction by the EPA, to evaluate the domestic use of untreated surface water 
(ingestion and dermal contact), even though there are no known or anticipated future 
uses of the LWR within Portland Harbor as a domestic water source.  Divers and 
clam consumption by fishers were not included in the original Programmatic Work 
Plan but were included in the BHHRA as directed by EPA.  Asian clams (Corbicula 
sp.) are the only clam species that were found in the Study Area during sampling 
events and were evaluated for shellfish consumption in the BHHRA. Harvest and 
possession of Asian clams is illegal in the State of Oregon, and although 
conversations with transients indicated shellfish may be eaten during their limited 
time in an area (Wagner 2004), there is no documentation of ongoing shellfish 
consumption by humans occurring in the Study Area. 

Scenarios included in the BHHRA at the direction of EPA include: 

• Exposure to untreated surface water as a domestic water source by a 
hypothetical future resident 

• Clam tissue ingestion 

• Exposure to in-water sediment and surface water by commercial divers 

ES.3 BHHRA EXPOSURE ASSESSMENT 

The exposure assessment incorporated the reasonable maximum exposure (RME) 
approach described by EPA (1989).  The RME is intended to be a conservative 
exposure level that is still within the range of possible exposures.  Consistent with 
EPA (1989), the exposure assessment also used central tendency (CT) values, which 
represent average exposures, for certain exposure assumptions.  However, for some 
exposure scenarios, such as fish consumption, the exposure assumptions were based 
on upper-bound (i.e., 90th, 95th, and 99th) percentiles only, at the direction of EPA.  
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Exposure point concentrations (EPCs) were calculated for media and pathways that 
were evaluated quantitatively in this BHHRA.  The EPCs used in this BHHRA 
incorporate CT and RME methods. 

EPCs for sediment, surface water, and tissue were calculated for individual exposure 
areas and on a Study Area wide basis.  The spatial scale of the individual exposure 
areas and the resulting data included in the calculation of those EPCs were 
predetermined through discussions with EPA based on assumptions about potential 
human uses as well as the species’ home ranges in the case of tissue EPCs.  Exposure 
areas were designated throughout the Study Area based on the predetermined spatial 
scales, regardless of the feasibility or practicality of use of the actual areas.     

Assumptions about each population evaluated in the BHHRA were used to select 
exposure parameters to calculate the pathway-specific chemical intakes.  Site-specific 
values are not available for all populations and pathways.  Therefore, default values 
were used where site-specific values are not available.  Where default values are not 
available, best professional judgment based on knowledge of human uses of the Study 
Area or requirements from EPA were used.  Because many of the exposure scenarios 
that were evaluated in the BHHRA are highly variable and do not have standard 
default exposure factors, uncertainties associated with the exposure factors are 
anticipated to have significant impacts on the risk estimates.  

ES.4 BHHRA TOXICITY ASSESSMENT 

Toxicity values provide a quantitative estimate of the potential for adverse effects 
resulting from exposure to a chemical.  Cancer and noncancer toxicity values are used 
in human health risk assessments to quantify the likelihood of adverse effects 
occurring at different levels of exposure to a chemical.  Toxicity values are often 
based on the results of animal studies, and the extrapolation of toxicological data 
from animal studies to humans can be one of the largest sources of uncertainty in a 
risk assessment.  Uncertainty or variability factors, which typically range from two to 
three orders of magnitude (100 to 1,000 times), are often used by EPA in deriving 
toxicity values for human health given the uncertainties in the toxicological data.  As 
a result, actual risks within the Study Area could be lower than the potential risk 
estimates calculated in the BHHRA.    

Some toxicity values are based on exposure to chemical mixtures and not to 
individual chemicals.  This is because these chemicals are commonly present as 
mixtures in the environment, and the individual components of the mixtures have 
similar modes of toxicity (such as dioxins).  The chemicals that were evaluated in the 
BHHRA for toxicity as mixtures include:  chlordanes; 
dichlorodiphenyldichloroethane (DDD), dichlorodiphenyldichloroethylene (DDE), 
and dichlorodiphenyltrichloroethane (DDT); endosulfan; polychlorinated biphenyl 
(PCBs); and dioxins and furans.   
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ES.5 BHHRA RISK CHARACTERIZATION 

Consistent with DEQ (DEQ 2000a) and EPA guidance (EPA 1989), noncarcinogenic 
and carcinogenic effects were evaluated separately in the BHHRA.  To characterize 
potential noncarcinogenic effects, comparisons were made between projected intakes 
of substances and toxicity values.  To characterize potential carcinogenic effects, 
projected intakes and chemical-specific, dose-response data were used to estimate the 
probability that an individual will develop cancer over a lifetime of exposure. 

Hazard quotients (HQs) were calculated for noncarcinogenic COPCs to estimate the 
potential for noncarcinogenic effects.  The HQs with common toxicological endpoints 
were then summed to yield hazard indices (HIs) for each exposure area and for the 
entire Study Area.  Estimated HIs were compared to a target HI of 1, below which 
remedial action at a Superfund site is generally not warranted (EPA 1991a).   

As shown in Figure E-2, the exposure pathway with the highest range of HI estimates 
is consumption of fish tissue.  For the most part, exposure scenarios other than fish 
and shellfish consumption did not exceed a target HI of 1.  The ranges of HI estimates 
are due to the evaluation of different exposure areas, RME and CT scenarios for 
sediment and water, and multiple ingestion rates and diets for tissue consumption. For 
example, the range of HI estimates for tissue, presented in Figure E-2 below, 
encompass results for both adult and child consumers, results from three different 
ingestion rates for each receptor, and results from five different diet compositions. 
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Kp  dermal permeability coefficient 
l/day  liters per day 
LADI  lifetime average daily intake 
LWG  Lower Willamette Group 
LWR  Lower Willamette River 
μg/dl  microgram per deciliter 
μg/kg  microgram per kilogram 
μg/l  microgram per liter 
MCL  Maximum Contaminant Level 
mg/kg  milligram per kilogram 
ml/day  milliliters per day 
ml/hr  milliliters per hour 
MRL  method reporting limit 
NHANES National Health and Nutrition Evaluation Survey 
NLM  National Library of Medicine 
ODFW  Oregon Department of Fish and Wildlife 
ODHS  Oregon Department of Human Services 
pg/g  picograms per gram 
PAH  polycyclic aromatic hydrocarbon 
PBDE  polybrominated diphenyl ether 
PCB  polychlorinated biphenyl 
PEF  potency equivalency factor  
PPRTV Provisional Peer Reviewed Toxicity Value 
PRG  preliminary remediation goal 
RBC  risk-based concentration  
RfD  reference dose 
RG  remediation goal 
RI/FS  remedial investigation/feasibility study 
RM  river mile 
RME  reasonable maximum exposure 
RSL  Regional Screening Level 
SCRA  site characterization and risk assessment 
SF  slope factor 
STSC  Superfund Health Risk Technical Support Center 
SVOC  semivolatile organic compound 
TCDD  tetrachlorodibenzo-p-dioxin 
TEF  toxic equivalency factor 
TEQ  toxic equivalent 
TZW  transition zone water 
UCL  upper confidence limit 
95% UCL/max 95% UCL or maximum 
USDA  United States Department of Agriculture 
VOC  volatile organic compound 
W  west 
WHO  World Health Organization 
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Figure E-2
Ranges for 95% UCL or Maximum Exposure 

Toxicity Endpoint-Specific Hazard Indexes, by Medium
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Potential cancer risks were calculated for carcinogenic COPCs.  This calculated risk 
is expressed as the probability of an individual developing cancer over a lifetime as a 
result of exposure to the potential carcinogen, and is a conservative, health protective 
estimate of the incremental probability of excess individual lifetime cancer risk.  
Estimated total cancer risks (summed across all chemicals) were compared to a 10-4 
to 10-6 risk range, which is the “target range” within which the EPA strives to manage 
risk as a part of the Superfund program (EPA 1991a).  The DEQ acceptable risk 
levels are 1 x 10-6 for individual carcinogens and 1 x 10-5 for total cancer risks. 

As shown below in Figure E-3, the exposure pathway with the highest range of 
cancer risk estimates is consumption of fish tissue.  For the most part, exposure 
scenarios other than fish and shellfish consumption were within or below the target 
risk range of 10-4 to 10-6.  The ranges of cancer risk estimates are due to the 
evaluation of different exposure areas, RME and CT scenarios for sediment and 
water, and multiple ingestion rates and diets for tissue consumption.  
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Figure E-3
Ranges for 95% UCL or Maximum Exposure 

Cumulative Cancer Risk, by Medium
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For both cancer risks and noncancer hazards, the maximum estimates are for fish 
consumption and represent the highest consumption rate, the 95% UCL or maximum 
tissue concentrations, and localized exposure areas.  The following summarizes the 
assumptions associated with the highest risk estimates: 

• Fish ingestion rate.  The highest ingestion rates for adult tribal fishers and 
adult fishers (175 and 142 g/day, respectively) are equivalent to 23 and 19 
meals per month, respectively, based on an 8-ounce serving size, every month 
of the year exclusively of fish caught within the Study Area. 

• Exposure duration.  Fish consumption is assumed to occur at that same rate 
every month of every year for 30 years for adult fishers and 70 years for tribal 
fishers.   

• Whole body tissue.  Only whole body tissue (i.e., the entire fish) is 
consumed.   

• Single species.  For non-tribal fishers, only one species (i.e., common carp) is 
consumed.   

• Source of fish.  100 percent of the fish consumed is caught/harvested from 
the same location. 
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In addition to the uncertainty associated with the exposure assumptions listed above, 
there are uncertainties associated with the cooking and preparation methods for fish 
consumption and background contributions of chemicals of concern (COCs) to the 
Study Area.  Possible effects of cooking methods, which can reduce concentrations of 
lipophilic chemicals in fish tissue, were not considered.  PCB concentrations have 
been shown to be reduced up to 87 percent (Wilson et al. 1998) with various cooking 
methods.  In estimating the risks in this BHHRA, the conservative assumptions 
regarding fish consumption were multiplied together, which magnifies the 
conservatism in the risk estimates.  The cumulative effects of the numerous 
conservative assumptions made during this BHHRA are risk estimates that are 
potentially significantly higher than actual risks that may exist within the Study Area.  
The contribution of background sources of COCs is another important consideration.  
On a regional scale, fish consumption results in risk estimates exceeding cumulative 
risks of 10-4 or HIs of 1 based on fish tissue data collected from the Willamette and 
Columbia Rivers outside of the Study Area (EVS 2000, EPA 2002c).  

Chemicals were identified as preliminary COCs if they resulted in a cancer risk 
greater than 10-6 or a HQ greater than 1 under any of the exposure scenarios for any 
of the exposure point concentrations evaluated in the BHHRA, regardless of the 
uncertainties.  There were 28 chemicals identified as preliminary COCs for the 
exposure scenarios listed above.  Only a subset of these preliminary COCs were 
associated with cancer risks exceeding 10-4 or HQs exceeding 1, and an even smaller 
number of COCs contributed to most of the relative percentage of total risk.  
Uncertainties associated with the analytical data for individual chemicals were 
considered in the selection of the final COCs.  Specifically, if chemicals were 
identified as preliminary COCs based only on the use of N-qualified data as EPCs, 
the chemicals were not identified as final COCs.  There were 24 chemicals identified 
as final COCs for human health. 

As shown in Figure E-4, PCBs contribute the majority of the total cancer risk for the 
fish tissue consumption pathway and are the primary risk driver for the Study Area. 
Dioxins and furans are the secondary risk driver.  PCBs and dioxins/furans contribute 
approximately 98 percent of the cumulative cancer risk for fish consumption for the 
Study Area.  The remaining COPCs for fish consumption account for less than 2.5 
percent of the cumulative cancer risk.  PCBs and dioxins/furans also resulted in the 
highest HQs for the Study Area. In regional studies of fish tissue data from the 
Willamette and Columbia Rivers outside of the Study Area (EVS 2000, EPA 2002c) 
both PCBs and dioxins/furans also resulted in cancer risks greater than 10-4 and/or 
HQs greater than 1 for fish consumption using exposure assumptions similar to those 
in the BHHRA. 
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Figure E-4
Relative Contribution of Individual Analytes to Cumulative Site-Wide Risk For Representative 

Fish Consumption Scenario 

Total Dioxin/Furan TEQ, 
Cancer Risk =6 x 10-4

Other Chemicals
Cancer Risk = 2 x 10-4

Total PCBs, Adjusted
Cancer Risk= 6 x 10-3

Total PCB TEQ
Cancer Risk =1 x 10-3

Exposure Scenario:
Adult Fisher, 

Whole Body Tissue Consumption, 
Multi-species Diet, 
Study-Area Wide

95% UCL/Max Scenario

Note: Total PCBs, adjusted includes total PCB congeners minus dioxin-like PCB                     
congeners. Total PCB TEQ includes dioxin-like PCB congeners. 

76%

15%

7%

2%

Cumulative Cancer Risk = 8 x 10-3

In addition to the quantitative evaluation of risks summarized above, the BHHRA 
included a screening evaluation of surface water and TZW data to evaluate the 
possible contribution to potentially complete and significant exposure pathways.  
Specifically, surface water and TZW data were evaluated separately as a potential 
source of chemicals in biota that are consumed by humans, and TZW data were also 
evaluated as a potential source to untreated surface water that is hypothetically used 
as a domestic water source.  The results of the screening evaluation of surface water 
and TZW data indicate that chemicals in these media may be contributing to the risks 
from consumption of biota. 

A bioaccumulation model was developed for Portland Harbor to determine the 
relative contribution of sediment and surface water concentrations in biota 
(Windward, 2009). Results of the model will be used to derive preliminary 
remediation goals, and the model will be incorporated into a more comprehensive fate 
and transport model for evaluation of the remedial alternatives in the FS. Under 
current conditions, the bioaccumulation model preliminarily determined that 
sediments are an important source of benthic invertebrate and fish tissue 
concentrations for the bioaccumulative compounds. 

However, it should be noted that risks from consumption of biota were evaluated in 
this BHHRA using empirical tissue data collected within the Study Area.  The use of 
empirical tissue data to assess risks provides for greater confidence in calculated risk 
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estimates than modeling tissue concentrations from sediment and/or water 
concentrations.  The results of the screening evaluation of TZW data as a potential 
source to surface water used as a domestic water source indicate that TZW is not 
likely to contribute significantly to the overall risk from surface water exposures, 
even if untreated surface water was used as a domestic water source.   

ES.6 SUMMARY OF BHHRA 

The following presents the major findings of the BHHRA:  

• Risks resulting from the consumption of fish or shellfish are generally orders 
of magnitude higher than risk resulting from direct contact with sediment, 
surface water, or seeps.  Risks from fish and shellfish consumption exceed the 
target cancer risk range of 10-6 to 10-4 and target HI of 1.  With the exception 
of two ½-mile river segments for the tribal fisher scenario, direct contact with 
sediment, surface water, and seeps results in risks within or below the EPA 
target cancer risk range of 10-6 to 10-4 and below the target HI of 1.  The 
evaluation of shellfish consumption was done at the direction of EPA, and 
there is no information documenting whether shellfish consumption actually 
occurs on an ongoing basis within the Study Area.  Therefore, fish 
consumption is the exposure scenario that is considered the major risk driver 
for the Study Area.   

• PCBs are the primary risk driver for fish consumption, and dioxins/furans are 
a secondary risk driver for fish consumption.  Risks from PCBs based on 
consumption of fish within the Study Area exceed the EPA target risk range 
of 10-6 to 10-4, with a maximum estimated risk of 6 x 10-2. 

• The uncertainties associated with the tissue consumption scenarios should be 
considered when using the results of the BHHRA in risk management 
decisions.  The fish tissue consumption risks in the BHHRA incorporate 
assumptions that may under-estimate, or more likely over-estimate the actual 
risks.  

• On a regional basis, risks from exposure to bioaccumulative chemicals in 
tissue exceed EPA target risk levels.  For example, the PCB concentrations 
detected in resident fish from the Willamette and Columbia Rivers are 
approximately 20 to 100 times higher than the EPA target fish tissue 
concentration, when adjusted for the ingestion rates used in this BHHRA and 
based on a target risk level of 10-6.         

• The contribution of background sources of COCs is an important 
consideration in risk management decisions.   For example, arsenic 
concentrations in beach sediment contribute approximately 50% of cumulative 
risk from exposure to this medium for the highest-risk scenarios, yet arsenic 
concentrations detected in beach sediment within the Study Area are 
comparable to Oregon DEQ-established background levels. 
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1.0 INTRODUCTION 
This Baseline Human Health Risk Assessment (BHHRA) presents the Lower 
Willamette Group’s (LWG’s) evaluation of risks to human health for the Portland 
Harbor Superfund Site (Site) in Portland, Oregon. This BHHRA is intended to 
provide an assessment of human health risks for the Site and to support risk 
management decisions for the Site.   

Portland Harbor encompasses the authorized navigation channel in the Lower 
Willamette River (LWR) in Portland, Oregon, from the confluence with the 
Columbia to about River Mile (RM) 11.8.  Portland Harbor has been the focus of 
numerous environmental investigations completed by the LWG and various other 
governmental and private entities.  Major LWG data collection efforts occurred 
during three sampling rounds in the Remedial Investigation/Feasibility Study 
(RI/FS) Study Area (RM 1.9 to 11.8) to characterize the physical system of the 
river and to assess the nature and extent of contamination in sediment, surface 
water, transition zone water, stormwater, and biota.  This BHHRA incorporates 
the results of these environmental investigations and builds from the initial 
Human Health Risk Assessment (HHRA) performed as part of the Portland 
Harbor RI/FS Comprehensive Round 2 Site Characterization Summary and Data 
Gaps Analysis Report (Round 2 Report) (Integral et. al. 2007). 

The LWG has worked with the United States Environmental Protection Agency 
(EPA) to develop the methods and assumptions used in this BHHRA.  At the 
direction of EPA, this BHHRA incorporates conservative assumptions to provide 
a health protective assessment of risks associated with chemicals present at the 
Site.  For many of the exposure scenarios evaluated in this BHHRA, upper-bound 
literature values are used to quantify exposure due to the lack of site-specific 
exposure information.  In some cases, the maximum detected concentrations are 
used to quantify long-term exposures.  While the use of maximum detected 
concentrations provides a health protective approach, it may not  be representative 
of conditions in the Study Area.  Therefore, the results of the BHHRA have a 
margin of conservatism built into the risk conclusions.  The conservative 
assumptions about exposure and toxicity also affect the preliminary remediation 
goals (PRGs) and early activities in the Feasibility Study (FS). 

This BHHRA is being conducted as part of the Remedial Investigation Report (RI 
Report) to evaluate potential adverse health effects caused by hazardous substance 
releases at the Site, consistent with the requirements of the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA).  The 
BHHRA will be used to support the development of chemical thresholds to be 
used as PRGs for sediment.  The BHHRA PRGs are provided along with PRGs 
developed under the baseline ecological risk assessment (BERA) for the Site.  
The PRGs will provide preliminary estimates of the long-terms goals to be 
achieved by any cleanup actions in Portland Harbor.  During the FS process, the 
PRGs will be refined based on background sediment quality, technical feasibility, 
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and other risk management considerations.  EPA will identify the final 
remediation goals (RGs) for the site in the Record of Decision, following 
completion of the FS. 

1.1 OBJECTIVES  

The general objective of a HHRA is to assess the potential risks to human health from 
exposure to chemicals present in or entering into environmental media (i.e., water or 
sediment) or bioaccumulating in the food chain.  The overall objective of this 
BHHRA for the Site is to evaluate whether exposure to chemicals in sediment, 
surface water, groundwater seeps, or biota may result in unacceptable risks to human 
health.  To achieve the overall objective, the following are specific objectives of this 
BHHRA: 

• Identify chemicals of potential concern (COPCs) for human health 

• Identify potential exposure pathways to populations who may contact COPCs  

• Characterize potentially exposed populations and estimate the extent of their 
exposure to COPCs 

• Quantitatively characterize the noncarcinogenic and carcinogenic risks to the 
populations resulting from potential exposure to COPCs and identify 
chemicals of concern (COCs). 

• Characterize uncertainties associated with this risk assessment 

• Identify the COCs that will be the focus of risk management decisions for the 
Site. 

1.2 APPROACH 

This BHHRA follows the approach that was documented in the Programmatic Work 
Plan (Integral et al. 2004) and subsequent interim deliverables.  It also reflects 
numerous discussions and agreements on appropriate risk assessment techniques for 
the Site among interested parties, including the EPA, Oregon Department of 
Environmental Quality (DEQ), Oregon Department of Human Services (ODHS), and 
Native American Tribes.   

Most of the exposure scenarios, including potential exposure pathways and 
potentially exposed populations, were originally identified in the Programmatic Work 
Plan.  Most of the assumptions used to estimate the extent of exposure for these 
scenarios were also identified in the Programmatic Work Plan.  Additional 
assumptions for estimating the extent of exposure were provided in the Exposure 
Point Concentration Calculation Approach and Summary of Exposure Factors 
Technical Memorandum (Kennedy/Jenks Consultants 2006) and the Human Health 
Toxicity Values Interim Deliverable (Kennedy/Jenks Consultants 2004a).  Exposure 
scenarios that were not included in the Programmatic Work Plan were evaluated in 
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this BHHRA based on direction from EPA.  Specific agreements with and direction 
from EPA related to the approach for this BHHRA are documented in Attachment F1.   

The approach of this BHHRA is based on EPA (1989, 1991b, 2001a, 2004, 2005a) 
and Region 10 EPA (2000a) guidance, except where further health protective 
assumptions were used at the request or direction of EPA.  The approach is also 
consistent with DEQ guidance for HHRAs (DEQ 2000a). 

1.3 SITE BACKGROUND 

The LWR extends from the Willamette’s convergence with the Columbia River at 
river mile RM 0 upstream to the Willamette Falls at RM 26.  Portland Harbor 
generally refers to a heavily industrialized reach of the LWR between RM 0 and RM 
11.8, the extent of the navigation channel.  Additional information on the 
environmental setting of Portland Harbor, including historical and current land use, 
regional geology and hydrogeology, surface water hydrology, the in-water physical 
system, habitat, and human access and use is provided in Section 3 of the RI Report.  
The approximate 10-mile portion of Portland Harbor from RM 1.9 to 11.8 is referred 
to as the Study Area (Map 1-1).  Because the Site boundaries have not yet been 
defined1, this BHHRA focused on the Study Area. 
 
Portland Harbor and the Willamette River have served as a major industrial water 
corridor for more than a century.  Industrial use of the Study Area and adjacent areas 
has been extensive.  The majority of the Study Area is currently zoned for industrial 
land use and is designated as an “Industrial Sanctuary” (City of Portland 2006a).  
Much of the shoreline in the Study Area includes steeply sloped banks covered with 
riprap or constructed bulkheads, with human-made structures such as piers and 
wharves over the water in various locations.  A comprehensive update of Portland’s 
Willamette Greenway Plan and related land use policies and zoning (The River Plan) 
is underway, addressing all of the Willamette riverfront in Portland (City of Portland 
2006b).  The plan update may affect land use practices in Portland Harbor, but it will 
not affect the “Industrial Sanctuary” designation.   

There are numerous potential human uses of Portland Harbor.  Worker activities 
occur at the industrial and commercial facilities in the Study Area.  However, due to 
the sparse beach areas and high docks associated with most of the facilities, worker 
exposure to the in-water portion of the Study Area may be limited in shoreline areas. 
Commercial diving activities also occur in the LWR.   

In addition, the LWR provides many natural areas and recreational opportunities, 
both within the river itself and along the riverbanks.  Within the Study Area, 
Cathedral Park, located under the St. Johns Bridge, includes a sandy beach area and a 
public boat ramp and is used for water skiing, occasional swimming, and waterfront 

                                                 
1 The Site boundaries will be defined by EPA in the Record of Decision for the Site. 
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recreation.  Recreational beach use also may occur within Willamette Cove, which is 
a riverfront natural area, in Swan Island Lagoon, and on the southern end of Sauvie 
Island, which is within the Study Area.  Swan Island Lagoon includes a public boat 
ramp.  Additional LWR recreational beach areas exist on the northern end of Sauvie 
Island and in Kelley Point Park, both of which are outside of the Study Area.   

Fishing is conducted throughout the LWR basin and within the Study Area, both by 
boaters and from locations along the banks.  The LWR also provides a ceremonial 
and subsistence fishery for Pacific lamprey (particularly at Willamette Falls) and 
spring Chinook salmon for Native American tribes.  Many areas in the LWR are also 
important currently for cultural and spiritual uses by local Native Americans.   

Transients have been observed along the LWR, including some locations within the 
Study Area.  The observation of tents and makeshift dwellings during RI sampling 
events confirms that transients were living along some riverbank areas.  Transients 
are expected to continue to utilize this area in the future.   

The RI/FS being completed for the Site is designed to be an iterative process that 
addresses the relationships among the factors that may affect chemical distribution, 
risk estimates, and remedy selection.  Three rounds of field investigations have been 
completed as part of the RI/FS.  Round 1 was conducted in 2002 and focused 
primarily on chemical concentrations in fish and shellfish tissue and in beach 
sediment.  Round 2 was conducted in 2004 and 2005 and focused on chemical 
concentrations in sediment cores, in-water surface sediment, surface water, transition 
zone water, and additional shellfish tissue and beach sediment.  Round 3 was 
conducted in 2006 and 2007 and focused on chemical concentrations in additional 
surface water, sediment, and fish and shellfish tissue.  These Round 1, Round 2, and 
Round 3 sampling efforts, while initially focused on RM 3.5 to 9.2, which is the 
Administrative Order on Consent-defined initial study area (ISA), extended well 
beyond the ISA to RM 0 downstream and to RM 19 upstream.     

1.4 ORGANIZATION 

In accordance with guidance from EPA (1989), which is consistent with DEQ 
guidance (2000a), the BHHRA incorporates the four steps of the baseline risk 
assessment process: data collection and evaluation, exposure assessment, toxicity 
assessment, and risk characterization (which includes an uncertainty assessment).   

This BHHRA is organized as follows: 

• Section 2, Data Evaluation – This section evaluates the available data for the 
Study Area and identifies the COPCs for further evaluation in the BHHRA. 

• Section 3, Exposure Assessment – This section presents potentially complete 
routes of exposure and potential receptor populations for further evaluation in 
the BHHRA, which are summarized in the conceptual site model (CSM). 
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• Section 4, Toxicity Assessment – This section evaluates the potential hazard 
and toxicity of the COPCs selected for quantitative evaluation in this 
BHHRA. 

• Section 5, Risk Characterization – This section presents the cancer risks and 
noncancer hazards and identifies the COCs. 

• Section 6, Screening of Surface and Transition Zone Water Data – This 
section presents an evaluation of surface water and transition zone water 
(TZW) data relative to screening levels and the results of the risk 
characterization presented in Section 5. This evaluation was conducted 
separately from the risk characterization, consistent with agreements with 
EPA. 

• Section 7, Uncertainty Analysis – This section discusses the uncertainties that 
are inherent in performing a HHRA, and the uncertainties specific to this 
BHHRA. 

• Section 8, Summary – This section summarizes the findings of this BHHRA 
and identifies risk drivers; that is, those COCs with the highest contribution to 
estimated risks within the Study Area. 

• Section 9, Conclusions – This section provides the conclusions for this 
BHHRA. 

• Section 10, References – This section lists the references used in this 
BHHRA. 
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2.0 DATA EVALUATION 
Data collection and evaluation included the gathering and analysis of data 
relevant to human exposures and the identification of those chemicals that are the 
focus of this BHHRA.  Data needs for the BHHRA were identified through the 
data quality objective (DQO) process described in Section 7 of the Programmatic 
Work Plan (Integral et al.  2004).   

This section presents the data that were used in this BHHRA and the results of the 
selection of COPCs in sediment, water, and tissue.  The LWG sampling events 
and non-LWG sampling events included in the site characterization and risk 
assessment (SCRA) dataset are described in detail in Section 2.0 of the RI Report.  
The BHHRA dataset used in this risk analysis and described in this section is a 
subset of data from the sampling events that comprised the SCRA dataset as of 
September 2008. Additional information on the BHHRA dataset and details on 
the use of the data in the BHHRA are provided in Attachment F2. 

2.1 AVAILABLE DATA 

The BHHRA dataset includes only those matrices relevant for direct human 
health exposure pathways that were quantitatively evaluated: surface sediment (0 
to 30.5 centimeter (cm) in depth), clam and crayfish tissue, fish tissue, surface 
water and groundwater seeps.  TZW data were used in loading calculations to 
estimate surface water concentrations that were compared with surface water 
screening levels, as presented in Section 6, but were not included in the risk 
characterization because there are no complete direct exposure pathways for 
humans to TZW.  Other matrices included in the SCRA dataset (e.g., subsurface 
sediment) were not evaluated in the BHHRA because they were not relevant to 
the exposure scenarios evaluated (see Section 3).  Although the BHHRA focused 
on the Study Area, data from outside the Study Area, from downstream to RM 
1.0, including Multnomah Channel, and upstream to RM 12.2, were also used to 
assess risk, per an agreement with EPA.  The BHHRA dataset is divided into 
samples within the Study Area and outside of the Study Area, and summarized by 
matrix in Tables 2-1 and 2-2. The dataset is described briefly in the following 
subsections, and described in more detail in Section 2.0 of the RI Report.   

2.1.1 Beach Sediment 
Areas where potential exposure to beach sediment could occur were identified and 
designated as human use areas in the Programmatic Work Plan.  Human use areas 
were designated based on current conditions.  Beaches are relatively dynamic 
environments; if beach conditions change in the future, additional risk evaluation of 
the human use areas may be required.  Composite sediment samples were collected 
during Round 1 from each beach that had been designated as a potential human use 
area within the ISA.  Additional human use areas within the Study Area but 
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downstream of the ISA were sampled during Round 2 as part of the sampling of 
shorebird habitat.  All of the Round 1 beach samples and the six Round 2 beach 
samples that were collected from potential human use areas located downstream of 
the ISA were included in the BHHRA dataset.  The designated potential human use 
areas and associated beach sediment samples are shown in Map 2-1.  Table 2-3 
presents a summary of the beach composite sediment samples included in the 
BHHRA dataset.   

2.1.2 In-Water Sediment 
In-water surface sediment chemistry data in the BHHRA dataset include LWG 
collected data (from Rounds 1, 2, and 3) and non-LWG collected data.  Tables 2-3 
and 2-4 present a summary of the surface sediment samples both within the Study 
Area and outside of the Study Area that are included in the BHHRA dataset.  All non-
LWG data included in the BHHRA dataset (see Section 2.0 of the RI Report) met the 
data quality requirements for risk evaluation (Category 1/QA2), as agreed to between 
LWG, EPA, and EPA’s partners in the Programmatic Work Plan (Integral et al.  
2004).   

All in-water surface sediment data included in the BHHRA dataset were collected 
from the top 30.5 cm in depth, outside of the navigation channel of the river.  
Samples from within the Study Area were located throughout its entire length 
(RM 1.9 to RM 11.8), and samples outside of the Study Area extended 
downstream to RM 1.0, including Multnomah Channel, and upstream to RM 12.2.  
Surface sediment samples that were collected from areas that have been 
characterized in the SCRA as capped or dredged were not included in the 
BHHRA dataset because these samples are no longer representative of the current 
conditions in the Study Area.  A more detailed description of the in-water 
sediment dataset used in this BHHRA is provided in Attachment F2; a description 
of samples that have been characterized as capped or dredged in the SCRA is 
provided Appendix A of the RI Report. 

2.1.3 Surface Water 
Surface water data were collected by the LWG during Rounds 2 and 3, as 
described in Appendix A of the RI Report.  All Round 2 and Round 3 surface 
water data between RM 1.9 and 11.8, as well as samples collected from 
Multnomah Channel, were included in the BHHRA dataset.  The use of the 
surface water dataset in evaluating different human exposure scenarios is 
discussed in subsequent sections and in Attachment F2.  Surface water sampling 
was performed in seven separate events between 2004 and 2007 to capture the 
seasonal water flow conditions on the LWR.  Tables 2-5 and 2-6 present a 
summary of the surface water samples included in the BHHRA dataset from 
within and outside of the Study Area. 
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Amongst all seven sampling events, 37 surface water locations were sampled 
between RM 1.9 and RM 11.8, and were included in the BHHRA dataset.  
Surface water samples in the BHHRA dataset were collected from 32 single point 
stations and 5 transect locations (at RM 2.0, Multnomah Channel, RM 3.9, RM 
6.3, and RM 11).  Surface water samples were collected with either a peristaltic 
pump or an XAD-2 Infiltrex™ 300 system (XAD). Single point samples included 
near-bottom and near-surface samples, as well as vertically integrated water 
column samples.  Transect samples included horizontally integrated near-bottom 
and near-surface samples, cross-sectional equal discharge increment samples (i.e., 
samples horizontally integrated across the entire width of the river into a single 
sample for either near-surface or near-bottom horizontally integrated samples), 
and vertically integrated samples from the east, west, and middle sections of a 
transect on the river.  Additional information on the surface water sampling 
methods is available in Section 5.3 of the RI Report.  

2.1.4 Groundwater Seep  
A seep reconnaissance survey was conducted during Round 1 to document readily 
identifiable groundwater seeps along approximately 17 miles of riverbank from RM 2 
to 10.5 (GSI 2003).  Twelve potential groundwater seeps were observed at or near a 
potential human use beach area.  Of these, only three sites were identified where it 
was likely for upland chemicals of interest (COIs) to reach groundwater seeps or 
other surface expressions of groundwater discharging to human use beaches (GSI 
2003): City of Portland storm sewer Outfall 22B, Willbridge, and McCormick and 
Baxter (at Willamette Cove). 

Of the three potential groundwater seep areas, only the Outfall 22B discharge was 
evaluated in this BHHRA.  At this location, groundwater infiltrates into the outfall 
pipe, which subsequently discharges to a beach.  The beach where Outfall 22B 
discharges was identified as a potential transient use area, so exposure to the 
groundwater seep in that beach by transients is considered a potentially complete 
pathway.  The groundwater seep identified at Willbridge is in a beach restricted to 
industrial use, and exposure to groundwater seeps is considered an incomplete 
pathway for workers.  The groundwater seep identified during the seep survey (GSI 
2003) in Willamette Cove, downgradient of the McCormick and Baxter Superfund 
Site, was capped during remedial activities in 2004. 

The stormwater pipeline that discharges at Outfall 22B provides a conduit for surface 
discharge of groundwater containing COIs that infiltrates into the pipe upland of the 
beach.  Samples of the discharge at Outfall 22B have periodically been collected for 
analysis, both during stormwater events and outside of stormwater events.  In order to 
represent potential exposure from the groundwater seep, samples taken during 
stormwater events were not included in the BHHRA dataset.  The data from Outfall 
22B met the data quality requirements for risk evaluation (Category 1/QA2), and the 
results of this sampling were included in the SCRA database.  Samples taken since 
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2002 were used in the BHHRA.  Table 2-5 presents a summary of the samples from 
Outfall 22B that were included in the BHHRA dataset.  The BHHRA Outfall 22B 
dataset is further described in Attachment F2.  The sampling events for this data are 
described in Appendix A of the RI Report. 

2.1.5 Fish Tissue 
Target fish species for human consumption were identified in the Programmatic 
Work Plan (Integral et al.  2004). Resident fish samples were collected during 
Rounds 1 and 3 by the LWG.  In addition, adult white sturgeon (Acipenser 
transmontanus), adult spring Chinook salmon (Oncorhynchus tshawytscha), and 
adult Pacific lamprey (Lampetra tridentate) were collected in the summer of 2003 
through a cooperative effort of the ODHS, Agency for Toxic Substances and 
Disease Registry (ATSDR), Oregon Department of Fish and Wildlife (ODFW), 
the City of Portland and EPA Region 10.  (This sampling effort is referred to as 
the “ODHS Study” in the rest of this BHHRA).  Table 2-7 presents a summary of 
the fish tissue samples included in the BHHRA dataset. 

2.1.5.1 Resident Fish Tissue 
Smallmouth bass (Micropterus dolomieui), black crappie (Pomoxis nigromaculatus), 
common carp (Cyprinus carpio carpio), and brown bullhead (Ameiurus nebulosus) 
were the resident fish species collected and analyzed to support the BHHRA.  The 
sampling design was based on the reported home ranges of the target fish, so the 
sampling approach differed based on species.  For Round 1 data collection, the tissue 
compositing scheme for each sample was reviewed and approved by EPA in 
November and December 2002 prior to laboratory analysis.  For Round 3 data 
collection, the tissue compositing scheme for each sample was reviewed and 
approved by EPA in October 2007 prior to laboratory analysis.  

During Round 1, smallmouth bass samples were collected from eight locations 
between RM 2 and 9, each corresponding to approximately one river mile.  
Smallmouth bass were collected and composited based on river mile locations due to 
their small home range relative to the other fish collected during Round 1.  Three 
whole body replicate composite samples were collected at three of the eight river mile 
locations.  At each of the remaining five river mile locations, one whole body 
composite sample and one fillet composite sample were collected.  All Round 1 
results from within the Study Area were included in the BHHRA dataset. 

During Round 3, smallmouth bass were collected from 18 stations between RM 2 and 
12, each corresponding to approximately one river mile, and either the west or east 
portion of the river.  One composite sample was collected from each station, for 
which fillet tissue and remainder tissue (body without fillet) were analyzed 
separately.  All Round 3 results were included in the BHHRA dataset. 
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During Round 1, black crappie, common carp, and brown bullhead samples were 
collected and composited for two fishing zones, each approximately three river miles 
in length (RM 3-6 and RM 6-9).  Three whole body and three fillet replicate 
composite samples were collected at each of the two fishing zones for common carp 
and brown bullhead.  Two whole body and two fillet replicate composite samples 
were collected within each of the fishing zones for black crappie.  All Round 1 results 
from within the Study Area were included in the BHHRA dataset. 

During Round 3, common carp samples were collected for three fishing zones, each 
approximately four river miles in length (RM 0-4, RM 4-8, and RM 8-12).  Three 
common carp composite samples were collected from each fishing zone and analyzed 
separately as fillet tissue and remainder tissue.  All Round 3 results were included in 
the BHHRA dataset. 

For smallmouth bass, black crappie, and common carp, all fillet samples were 
analyzed as fillet with skin, except for the analysis of mercury, which was performed 
using fillet without skin.  For brown bullhead, all fillet samples were analyzed as fillet 
without skin. 

2.1.5.2 Salmon, Lamprey, and Sturgeon 
The tissue data collected during the ODHS Study were the only non-LWG fish tissue 
data of acceptable data quality for risk evaluation (Category 1/QA2).  Although these 
data were not collected as part of the RI, they were evaluated by the LWG and used in 
this BHHRA.   

The adult Chinook salmon samples were collected at the Clackamas fish hatchery.  
Whole body, fillet with skin, and fillet without skin composite samples were 
analyzed.  Each composite sample included three individual fish.  Five whole body 
composite samples, including one split, three fillet with skin, and three fillet without 
skin composite samples were analyzed.  The fillet without skin composite samples 
were only analyzed for dioxin, furan, and polychlorinated biphenyl (PCB) congeners 
and mercury. 

The adult Pacific lamprey samples were collected at the Willamette Falls.  Only 
whole body composite samples were analyzed.  Each composite sample included 30 
individual fish.  Four whole body composite samples were analyzed.   

The adult sturgeon samples were collected between RM 3.5 and 9.2.  Only fillet 
without skin samples were analyzed.  Each sample was an individual fish.  Six fillet 
samples, including one split, were analyzed. 

2.1.6 Shellfish Tissue 
Shellfish tissue in the BHHRA dataset included field-collected samples for 
crayfish and clam (Corbicula sp.) tissue.  Crayfish samples were collected during 
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Rounds 1 and 3 and clam samples were collected during Rounds 1, 2, and 3.  
Although data from laboratory bioaccumulation samples were also available from 
Round 2, these data were not used because field-collected tissue samples provide 
for a more direct evaluation of potential human exposure than laboratory 
bioaccumulation samples.  No field-collected, non-LWG shellfish tissue data of 
acceptable data quality for risk evaluation (Category 1/QA2) were identified.  
Tables 2-7 and 2-8 present a summary of the shellfish tissue samples included in 
the BHHRA dataset, from both inside and outside the Study Area, respectively.  

For crayfish, samples were collected from 24 stations during Round 1.  The 
Round 1 crayfish stations were selected based on habitat areas.  Crayfish were 
collected from 9 stations during Round 3.  The Round 3 crayfish stations were 
based on data needs identified by the EPA and habitat areas.  Crayfish were 
collected and composited from individual stations commensurate with their 
limited home ranges.  Only whole body composite samples were collected for 
crayfish.  During Round 1, two replicate composite samples were collected at 
three of the 24 stations.  At each of the remaining stations, a single composite 
sample was collected.  During Round 3, a single composite sample was collected 
at each station.  

For clams, samples were collected from 3 stations during Round 1, 33 stations 
during Round 2, and 10 stations during Round 3.  Clams were collected and 
composited from individual stations that were selected based on habitat areas and 
biomass availability.  A single composite sample was collected at each station in 
Rounds 1 and 2.  In Round 3, two composite samples were collected from each of 
five stations, and a single composite sample was collected from each of the 
remaining five stations.  Depuration is a common method for cleansing shellfish 
that is often done prior to human consumption to eliminate the sediment present 
in the gastrointestinal (GI) tract of the shellfish.  The Round 1 and Round 2 field-
collected clams were not depurated prior to analysis, and the data therefore may 
over predict human health risks from this exposure pathway for consumers that do 
depurate clams prior to consumption.  In Round 3, five samples were depurated 
prior to analysis (depurated samples were from stations where two samples were 
collected; one sample from each Round 3 station was not depurated).  Additional 
discussion of the potential effects of depuration on human health risks is included 
in Section 7.  All LWG field-collected clam samples were included in the 
BHHRA dataset. 

2.1.7 Transition Zone Water 
TZW data consist of pore water samples that were collected by the LWG during 
Rounds 2 and 3.  TZW sampling was performed between October 3 and 
December 2, 2005, to capture the relatively higher groundwater discharge to the 
LWR.  In addition, non-LWG data from the Siltronic Supplemental In-River 
transition zone water sampling, which was performed in May and June of 2005, 
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met the acceptable data quality for risk evaluation (Category 1/QA2).  All shallow 
(0 to 38 cm) TZW data, both filtered and unfiltered, were included in the BHHRA 
dataset for purposes of the screening evaluation presented in Section 6.  Table 2-9 
presents a summary of the shallow TZW samples included in the BHHRA dataset. 

The LWG TZW sampling locations were selected to focus primarily on the zones 
of possible groundwater plume discharge, based on the Round 2 groundwater 
pathway assessment pilot study discharge mapping effort conducted from August 
1 to September 9, 2005 (Integral 2006).  Nine high-priority Category A sites, 
defined as sites with a confirmed or reasonable likelihood for discharge of upland 
groundwater COIs to Portland Harbor, were selected as TZW locations and 
sampled within the Study Area.  TZW samples were collected from the following 
nine sites: Kinder Morgan Linnton Terminal, ARCO Terminal 22T, ExxonMobil 
Oil Terminal, Gasco, Siltronic, Rhone-Poulenc, Arkema (acid plant and chlorate 
plant areas), Willbridge Bulk Fuels Terminal, and Gunderson.  LWG TZW 
samples were collected with either a Trident® probe or small-volume peeper. 

2.2 USE OF DATA 

Prior to using the data in the BHHRA, data reduction was conducted consistent 
with the Guidelines for Data Reporting, Data Averaging, and Treatment of Non-
Detected Values for the Round 1 Database (Kennedy/Jenks Consultants et al.  
2004), the Exposure Point Concentration Calculation Approach and Summary of 
Exposure Factors  (Kennedy/Jenks Consultants 2006), and Proposed Data Use 
Rules and Data Integration for Baseline Human Health Risk Assessment 
(BHHRA), submitted to EPA in a May 28, 2008 email communication with EPA.  
Data reduction and data use rules applied to the combining of surface water data 
collected by different methods, the handling of non-detects, the summing of 
chemical groups, and the calculation of exposure point concentrations (EPCs).  
These rules are described in detail in Attachment F2. 

2.3 CHEMICAL SCREENING CRITERIA 

EPA guidance (1989) recommends considering criteria to limit the number of 
chemicals that are included in a quantitative risk assessment while also ensuring 
that all chemicals that may contribute significantly to the overall risk are 
addressed.  According to EPA guidance, the screening procedure is used to focus 
quantitative risk assessment efforts on chemicals that could be of concern under 
health-protective exposure assumptions.  For purposes of the BHHRA, the only 
screening criterion used to select COPCs was a comparison with risk-based 
concentrations, as described in the Programmatic Work Plan (Integral et al.  
2004).  Frequency of detection was not used as a screening criterion per an 
agreement with EPA.  The risk-based concentrations used to select COPCs are 
described below for the respective BHHRA media.  When specified below, 
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COPCs were selected for a medium based on a subset of data determined to 
represent exposure to a specific human population.  Potentially exposed human 
populations are discussed as part of the exposure assessment in Section 3, and 
include but are not limited to: transients, divers, recreational beach users, and 
fishers. 

2.3.1 Sediment 
Sediment data were quantitatively evaluated in the BHHRA for direct exposure 
scenarios.  As a health-protective initial approach, the current EPA Regional 
Screening Levels (RSLs) for soil (EPA 2009a) were used as the basis for 
screening values for sediment.  For chemicals that do not have EPA RSLs, EPA 
RSLs for surrogate chemicals with similar chemical structures were used if 
available (e.g., pyrene for phenanthrene).  As required by EPA Region 10 (EPA 
2007a), the EPA Region 6 Human Health Medium-Specific Screening Levels for 
trichloroethylene (EPA 2008a), rather than the EPA RSLs, were used in this 
BHHRA.   

For carcinogenic chemicals, the EPA RSLs were used as the screening values.  
For noncarcinogenic chemicals, the EPA RSLs were divided by 10 to account for 
potential cumulative effects from multiple chemicals, as required by EPA Region 
10 (2007a), and these modified RSLs were used as the screening values, with the 
exception of EPA RSLs noted as being based on “max” or “sat”.  For the EPA 
RSLs noted as being based on “max” or “sat”, the expanded tables were 
referenced to compare the integrated risk-based soil concentrations to the EPA 
RSLs listed in the primary screening table. The concentration used was the lower 
of the concentrations of the EPA RSL listed in the primary screening table and the 
integrated risk-based concentration divided by 10.  For chemicals that exhibit both 
carcinogenic and noncarcinogenic effects, the lower screening value was used for 
selecting COPCs. 

EPA RSLs have been developed for both residential and industrial exposure 
scenarios for soil.  Residential soil EPA RSLs are based on exposure assumptions 
of 350 days per year.  For cancer endpoints, the residential EPA RSLs are 
calculated using an age-adjusted soil ingestion factor that takes into account the 
difference in daily soil ingestion rates, body weight, and exposure duration for 
children from 1 to 6 years old and others from 7 to 31 years old (total exposure 
over 30 years).  For noncancer endpoints, the residential EPA RSLs are calculated 
using exposure factors for children from 1 to 6 years old and chronic toxicity 
criteria.  Industrial soil EPA RSLs are based on exposure assumptions of 250 days 
per year for 25 years.  Both residential and industrial EPA RSLs are based on a 
target cancer risk of 1 x 10-6 for carcinogenic chemicals or a hazard quotient of 1 
for noncarcinogenic chemicals.  Dividing EPA RSLs for noncarcinogenic 
chemicals by 10 is equivalent to using a hazard quotient of 0.1.  Because the 
potential exposure to sediments that may occur is anticipated to be less than the 
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exposure that was assumed to occur with soil in developing the EPA RSLs, the 
soil RSLs represent conservative screening values for protection of human health.  
Because uses of Portland Harbor include both recreational and industrial 
activities, COPCs were selected using both residential and industrial EPA RSLs, 
consistent with the EPA comments on the Round 2 Comprehensive Report 
provided on January 15, 2008 (EPA 2008b).   

For beach sediment, residential soil EPA RSLs were used to select COPCs in 
areas where exposures could occur during recreational, transient, or fishing 
activities.  In areas where occupational exposures could occur, COPCs were 
selected using industrial soil EPA RSLs.  The designated potential uses for 
beaches in the Study Area are presented in Map 2-1. 

The extent of direct contact (i.e., ingestion and dermal contact) with in-water 
sediment that could occur under site-specific exposure scenarios would be 
significantly less than with upland soil or beach sediment.  Therefore, COPCs for 
in-water sediment were identified using only the industrial soil EPA RSLs. 

2.3.2 Surface Water and Groundwater Seep 
Surface water and groundwater seep data were quantitatively evaluated in the 
BHHRA for direct exposure scenarios. As a health-protective initial approach, EPA 
RSLs for residential tapwater (EPA 2009a) were used as the screening values for 
surface water and the groundwater seep to select COPCs for direct exposure 
scenarios.  For chemicals that do not have EPA RSLs, EPA RSLs for surrogate 
chemicals with similar chemical structures were used if available (e.g., pyrene for 
phenanthrene).  As required by EPA Region 10 (EPA 2007a), the EPA Region 6 
Human Health Medium-Specific Screening Levels for trichloroethylene (EPA 
2008a), rather than the EPA RSLs, were used in this BHHRA.  For carcinogenic 
chemicals, the EPA RSLs were used as the screening values.  For noncarcinogenic 
chemicals, the EPA RSL was divided by 10 to account for potential cumulative 
effects from multiple chemicals, and this modified EPA RSL was used as the 
screening value, as required by EPA Region 10. 

Residential tapwater EPA RSLs are based on domestic use of water, including 
ingestion, and represent conservative screening values for direct contact scenarios 
where water may not be used for domestic purposes, such as surface water contact 
during beach recreation.  EPA RSLs are based on a target cancer risk of 1 x 10-6 for 
carcinogenic chemicals or a hazard quotient of 1 for noncarcinogenic chemicals.  
Dividing EPA RSLs for noncarcinogenic chemicals by 10 is equivalent to using a 
hazard quotient of 0.1.   

 
 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

25



Portland Harbor RI/FS 
Draft Remedial Investigation Report 

Appendix F: BHHRA 
 September 23, 2009 

 

LWG 
Lower Willamette Group 

2.3.3 Tissue 
EPA Region 10 has not accepted any criteria for screening tissue from Portland 
Harbor; therefore, per an agreement with EPA, risk-based concentrations were not 
used for screening the tissue data, and all chemicals detected in fish and shellfish 
in the BHHRA dataset were selected as COPCs for tissue. 

2.3.4 Hypothetical Future Exposure to Untreated Surface Water For 
Domestic Use 

Although surface water within the Study Area is not currently used as a domestic 
water source, nor are there future plans for domestic water use within the Study Area, 
surface water data were quantitatively evaluated in the BHHRA as a hypothetical 
future domestic water source at the direction of EPA (see Section 2.4.5 below).  The 
same criteria and screening values used for data to assess direct contact with surface 
water and the groundwater seep were used to select COPCs for surface water as a 
hypothetical future domestic water source.  As with the surface water and 
groundwater seep screening, the noncarcinogen RSLs were divided by 10 to account 
for potential multiplicative effects, and the modified RSLs were used as the screening 
values. 
 
In addition to the EPA RSLs, EPA maximum contaminant levels (MCLs) for drinking 
water (EPA 2003a) were used as screening criteria for the selection of COPCs for the 
hypothetical future use of untreated surface water for domestic purposes.  If the 
maximum detected concentration for a chemical in the dataset selected to represent 
hypothetical exposure to untreated surface water for domestic use exceeded either the 
EPA RSL or the EPA MCL, the chemical was selected as a COPC for this scenario. 

2.4 IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN 

COPCs for human health were selected according to the approach described in the 
Programmatic Work Plan (Integral et al.  2004) using the screening criteria described 
in Section 2.3 and were quantitatively evaluated in this BHHRA.  The process used to 
select the COPCs for quantitative evaluation in this BHHRA is described in the 
following subsections.   

Also, surface water and transition zone water data were compared with additional 
screening criteria but were not quantitatively evaluated in this BHHRA for the 
scenarios associated with the screening criteria, per an agreement with EPA.  The 
screening evaluation of surface water and transition zone water is described in 
Section 6. 
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2.4.1 Sediment 
Humans can be exposed to both beach sediment and in-water sediment.  Because the 
exposure scenarios for beach versus in-water sediment are different, COPCs were 
selected for both beach and in-water sediment exposures. 

2.4.1.1 Beach Sediment 
Beach sediment data were evaluated in the BHHRA for potential risks to human 
health through direct contact.  The selection of COPCs for beach sediment evaluated 
sediment data from potential human use areas where direct contact with human 
receptors could occur (only reasonably accessible beach sediments, such as those with 
access from contiguous upland areas or by boat).  The locations of the beach sediment 
data evaluated in the BHHRA are shown in Map 2-1. 

For chemicals that were detected in beach sediment, the detected concentrations were 
compared to risk-based screening levels described in Section 2.3.1.  The maximum 
detected concentration of each chemical from all samples collected in recreational, 
transient, or fishing beach areas was compared to the screening level based on the 
residential soil EPA RSL.  The maximum detected concentration of each chemical 
from all samples collected in industrial beach areas was compared to the screening 
level based on the industrial soil EPA RSL.  If the maximum detected concentration 
of a chemical was greater than the screening level, that chemical was selected as a 
COPC for beach sediment.  The chemicals selected as COPCs for beach sediment and 
the rationale for selection are presented in Tables 2-10 and 2-11. 

Chemicals selected as COPCs for beach sediment were quantitatively evaluated in 
this BHHRA.  Chemicals with maximum detected concentrations less than the 
screening values were not selected as COPCs and were not evaluated further in this 
BHHRA for direct contact with beach sediment.   

2.4.1.2 In-Water Sediment 
In-water sediment data were evaluated in the BHHRA for potential risks to human 
health through direct contact and not based on the potential for bioaccumulation.  The 
potential for bioaccumulation is evaluated separately in this BHHRA as part of the 
fish and shellfish tissue assessments.  The selection of COPCs for in-water sediment 
evaluated all surface sediment data in the BHHRA dataset within the Study Area, 
excluding the navigation channel and beach composite samples.  The sample 
locations of the in-water sediment data evaluated in the BHHRA are shown in Map  
2-2. 

For chemicals that were detected in in-water sediment, the maximum detected 
concentration of each chemical from surface sediment samples was compared to the 
screening level based on the industrial soil EPA RSL, as described in Section 2.3.1.  
If the maximum detected concentration of a chemical was greater than the screening 
level, that chemical was selected as a COPC for in-water sediment.  The chemicals 
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selected as COPCs for in-water sediment and the rationale for selection are presented 
in Table 2-12. 

Chemicals selected as COPCs for in-water sediment were quantitatively evaluated in 
this BHHRA.  Chemicals with maximum detected concentrations less than the EPA 
RSLs were not selected as COPCs and were not evaluated further in this BHHRA for 
direct contact with in-water sediment. 

2.4.2 Surface Water 
Direct contact with surface water was evaluated in the BHHRA for potential risks to 
human health.  The selection of COPCs for quantitative evaluation in the BHHRA in 
surface water was based only on potential for direct human contact and not based on 
the potential for bioaccumulation.  The potential for bioaccumulation is evaluated 
separately in this BHHRA as part of the fish and shellfish tissue assessments.  Surface 
water data gathered during the RI were used to identify the COPCs in surface water 
for quantitative evaluation in the BHHRA.  Because the exposure scenarios for divers 
are different from those of transients and beach users, COPCs were selected 
separately for both divers and transient/beach user exposures.  For divers, COPCs 
were selected from all available surface water samples taken within the Study Area, 
as described in Section 2.1.3.  Near-bottom and near-surface sample results, as well 
as vertically integrated transect results, were combined according to the rules 
described in Attachment F2 prior to selecting COPCs. For transients and beach users, 
COPCs were selected from surface water samples taken from areas where direct 
contact with transient or beach users could occur, including both single point 
sampling stations and transect samples.  A summary of samples used for each surface 
water COPC screening is provided in Table 2-13.  In addition, the sample locations of 
the surface water data evaluated for transients and recreational beach user exposure 
scenarios are shown in Map 2-3.  The sample locations of the surface water data 
evaluated for diver exposures are shown in Map 2-4. 

For chemicals that were detected in each surface water dataset, the detected 
concentrations were compared to screening values based on the residential tapwater 
RSLs.  If the maximum detected concentration of a chemical in surface water was 
greater than the screening value, that chemical was selected as a COPC for surface 
water and was quantitatively evaluated in the BHHRA.  Chemicals that were detected 
only at concentrations less than the RSLs were not selected as COPCs for quantitative 
evaluation.  The chemicals selected as COPCs for surface water and the rationale for 
selection are presented in Table 2-14 for divers, and Table 2-15 for transients and 
beach users. 

2.4.3 Groundwater Seep 
Direct contact with the groundwater seep at Outfall 22B, shown in Map 2-5, was 
evaluated in the BHHRA for potential risks to human health.  The selection of 
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COPCs for quantitative evaluation in the BHHRA was based only on potential for 
direct human contact with the groundwater seep, and not based on the potential for 
bioaccumulation.   

For chemicals that were detected in the groundwater seep, the detected concentrations 
were compared to screening values based on the residential tapwater EPA RSLs.  If 
the maximum detected concentration of a chemical in the groundwater seep was 
greater than the screening value, that chemical was selected as a COPC for the 
groundwater seep and was quantitatively evaluated in the BHHRA.  Chemicals that 
were detected only at concentrations less than the EPA RSLs were not selected as 
COPCs for quantitative evaluation.  The chemicals selected as COPCs for the 
groundwater seep and the rationale for selection are presented in Table 2-16. 

2.4.4 Fish and Shellfish Tissue 
Fish and shellfish tissue were evaluated in the BHHRA for potential risks to human 
health through ingestion.  Because EPA Region 10 has not accepted any criteria for 
screening tissue from Portland Harbor, all chemicals detected in fish and shellfish 
tissue in the BHHRA dataset were considered to be COPCs and evaluated further in 
the BHHRA.  Map 2-6 shows the general location of all fish for a particular 
composite of the smallmouth bass and common carp tissue data evaluated for 
ingestion scenarios in this BHHRA.  Samples for brown bullhead and black crappie 
were each composited for RM 3-6 and RM 6-9, and are not shown on a map.  The 
sample locations of the shellfish tissue data (both crayfish and clam) evaluated for 
ingestion scenarios are shown in Map 2-7.  Shellfish were also composited over areas 
representing their assumed home range, and the sample locations on Map 2-7 
represent the general spatial distribution of composited samples.  The chemicals 
detected in each individual species were selected as COPCs only for ingestion of that 
species.  For the multi-species diet scenarios (discussed in Section 3), analytes 
detected in any of the target resident fish species (see Section 2.1.5) were selected as 
COPCs.  Since no screening took place to determine COPCs for tissue, the tissue 
COPCs are presented in the exposure point concentration summary tables, discussed 
in Section 3.  

2.4.5 Hypothetical Future Exposure to Untreated Surface Water For 
Domestic Use 

There is no known current or anticipated future use of surface water within the Study 
Area for a drinking water supply.  Even in the unlikely event that surface water in the 
Study Area were to be used for a domestic water supply, which includes drinking and 
bathing, such use would be subject to requirements for adequate pretreatment in 
accordance with the Safe Drinking Water Act, and Oregon rules.  However, for this 
BHHRA, EPA required assessment of domestic uses of untreated surface water from 
the Study Area. 
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Surface water as a hypothetical future domestic water source was evaluated in the 
BHHRA for potential risks to human health.  The selection of COPCs for quantitative 
evaluation in the BHHRA in surface water was based only on potential for 
hypothetical contact from domestic uses, and not based on the potential for 
bioaccumulation.  The potential for bioaccumulation is evaluated separately in this 
BHHRA as part of the fish and shellfish tissue assessments.  Surface water data 
gathered during the RI were used to identify the COPCs for quantitative evaluation in 
the BHHRA.  Vertically integrated and combined transect samples collected by the 
LWG within the Study Area were used to select COPCs for hypothetical future 
domestic water exposure.  These samples are presented in Table 2-13, and shown in 
Map 2-8.  Filter and column data collected from samples collected by XAD were 
combined before selection of COPCs, according to the rules described in Attachment 
F2.  No further data reduction was performed on the hypothetical future domestic 
water dataset prior to COPC selection. 

For chemicals that were detected in this dataset, the detected concentrations were 
compared to screening values based on the RSLs for tap water and on EPA MCLs for 
drinking water (EPA 2003a).  If the maximum detected concentration of a chemical in 
surface water was greater than either of the screening values, that chemical was 
selected as a COPC for surface water and was quantitatively evaluated in the 
BHHRA.  Chemicals that were detected only at concentrations less than both 
screening values were not selected as COPCs for quantitative evaluation.  The 
maximum detected concentration did not exceed the MCL for any chemical (Table 2-
17).  Maximum concentrations exceeded other RSLs (e.g., tap water screening levels 
for arsenic and MCPP). The chemicals selected as COPCs for surface water as a 
hypothetical domestic water source, and the rationale for selection, are presented in 
Table 2-17. 
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3.0 EXPOSURE ASSESSMENT 
The objectives of the exposure assessment are to identify potential exposure pathways 
for individuals who may come in contact with COPCs at the Study Area, to 
characterize potentially exposed populations, and to estimate the extent of exposure. 

The exposure assessment in this BHHRA followed EPA guidance and incorporated 
the reasonable maximum exposure (RME) methods recommended by EPA.  As stated 
in EPA guidance (EPA 1989), the RME is a conservative exposure level that is still 
within the range of possible exposures.  The exposure assessment also used average 
values, which represent central tendency (CT) exposures, for some exposure 
scenarios.  According to EPA (1989), an exposure assessment includes four primary 
tasks: 

• Identify potentially exposed human populations that may come in contact with 
the COPC.  This requires knowledge of (and/or making reasonable 
assumptions regarding) both current and future populations. 

• Identify relevant exposure pathways for human populations by which 
potentially exposed populations may contact environmental media containing 
COPCs. 

• Estimate EPCs at the points of potential human contact for all identified 
COPCs. 

• Estimate daily intakes for exposure routes and potentially exposed 
populations.  The daily intakes are derived using the EPCs and assumptions 
regarding such variables as exposure duration, consumption rates, skin 
absorption factors, and other parameters that describe human activities. 

The exposure assumptions and methods for each task included in the exposure 
assessment are discussed below. 

3.1 IDENTIFICATION OF POTENTIALLY EXPOSED HUMAN 
POPULATIONS 

Potentially exposed and hypothetically exposed populations were identified based on 
consideration of current, future, and hypothetical future uses of the Study Area and 
EPA (1989) guidance.  The human populations identified below represent those 
populations that are anticipated to be maximally-exposed to chemicals within the 
Study Area under current and reasonably foreseeable or hypothetical future 
conditions.  The evaluation performed for the selected populations is considered to be 
protective of other potentially exposed populations that are not evaluated 
quantitatively in this BHHRA.  The populations for current, future, and hypothetical 
future uses of the Study Area include the following: 

• Dockside worker 
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• In-water worker 

• Transient 

• Diver 

• Recreational beach user 

• Fisher 

• Tribal fisher 

• Hypothetical domestic water use 

 
The above populations were identified based on human activities that are known to 
occur within the Study Area, as described in the Programmatic Work Plan, or were 
required by EPA for evaluation in this BHHRA.  Divers, clam consumption by 
fishers, and hypothetical domestic water use were included in this BHHRA as 
required by EPA.  

Potential risks were quantified for each of the receptor populations; however, certain 
individuals may participate in activities resulting in potential exposures under more 
than one category (e.g., recreational beach users may also be fishers).  Potentially 
overlapping exposures are discussed in Section 3.3.7 of this BHHRA. 

This BHHRA focused on potential exposures occurring within and immediately 
upstream and downstream of the Study Area in quantifying potential risks to humans.   

Except for the hypothetical future exposure to untreated surface water for domestic 
use, the exposure assessment assumes that future land and water use will be the same 
as current land use; therefore, the risks characterized are based only on current use. If 
land or water use changes in the future, exposures and risk may also change. 

3.2 IDENTIFICATION OF EXPOSURE PATHWAYS 

Exposure pathways are defined as the physical ways in which chemicals may enter 
the human body (e.g., ingestion, inhalation, dermal absorption).  A complete exposure 
pathway consists of the following four elements: 

• A source of chemical release 

• A release or transport mechanism (or media in cases involving media transfer) 

• An exposure point (a point of potential human contact with the contaminated 
exposure medium) 

• An exposure route (e.g., ingestion, dermal contact) at the exposure point. 
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If any of the above elements is missing, the pathway is considered incomplete and 
exposure does not occur.   

As discussed in Sections 4, 5, and 6 of the RI Report, the affected media within the 
Study Area are sediment, water, and biota.  Current and historical industrial activities 
and processes within, upstream and downstream of the Study Area may have led to 
chemical releases from either point or nonpoint sources to the Study Area.  In 
addition to these releases, discharges to the river from outfalls and groundwater may 
be potential chemical sources to the Study Area.  Finally, releases that occur upstream 
and downstream of the Study Area and global, regional, and local emissions resulting 
in atmospheric deposition may be potential sources to the Study Area.  These 
potential sources and release mechanisms are discussed in greater detail in Section 4 
of the RI Report.   

Chemicals in sediment and water may be accumulated by organisms in the water 
column or associated with the sediments.  Edible fish and shellfish species feeding on 
these organisms and living within the Study Area may accumulate chemicals in their 
tissues through dietary exposures and direct exposure to sediment and water.  The 
potential exposure pathways to human populations at the Study Area include: 

• Ingestion of and dermal contact with beach sediment 

• Ingestion of and dermal contact with in-water sediment 

• Ingestion of and dermal contact with surface water 

• Ingestion of and dermal contact with groundwater seep  

• Ingestion of fish and shellfish. 

 
Section 3.2.1 provides a more detailed discussion of potential exposures for the Study 
Area under current, reasonably foreseeable and hypothetical future conditions, and 
presents the rationale for including or eliminating pathways from quantitative 
evaluation.  The identified receptors, exposure routes, and exposure pathways, and 
the rationale for selection are also summarized in Table 3-1. 

3.2.1 Definition and Significance of Exposure Pathways 
Exposure pathways are designated in one of the following four ways:  

Potentially Complete: There is a source or release from a source, an exposure point 
where contact can occur, and an exposure route by which contact can occur.  
Pathways considered potentially complete are quantitatively evaluated in this 
BHHRA. 

Potentially Complete and Insignificant: There is a source or release from a source, 
an exposure point where contact can occur, and an exposure route by which contact 
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can occur; however, the pathway is considered a negligible contributor to the overall 
risk.  Pathways considered potentially complete and insignificant were not evaluated 
further in this BHHRA. 

Incomplete: There is no source or release from a source, no exposure point where 
contact can occur, or no exposure route by which contact can occur for the given 
receptor.  Pathways considered potentially incomplete were not evaluated further in 
this BHHRA. 

Potentially complete pathway, but evaluated under a different receptor category: 
These pathways may be complete for individuals in this receptor category due to 
overlapping exposure scenarios (e.g., some in-water workers may also be fishers), but 
are not evaluated for the identified receptor category because the pathways are not 
considered relevant for that receptor.  These pathways are evaluated under different 
receptor categories where the pathways are considered potentially complete and 
significant.  Overlapping exposures that may occur for the different receptor 
categories are discussed further in Section 3.3.7 of this BHHRA.   

3.2.2 Conceptual Site Model 
The conceptual site model (CSM) for human exposures based on the current 
understanding of the Study Area and requirements from EPA is presented in Figure 3-
1.  The CSM graphically depicts possible sources of COPCs based on current 
information, possible COPC-affected media, mechanisms of COPC transfer between 
media, and the processes through which human receptors may be exposed to 
chemicals.  Additional information on potential sources of COPCs is provided in 
Section 5 of the RI Report.  Potentially complete exposure pathways were identified 
in the Programmatic Work Plan or based on subsequent requirements from EPA.  In-
water workers exposure to river sediment, transients exposure to shoreline seeps, 
divers exposure to surface water and in-water sediment, breastfeeding by fishers, and 
hypothetical future exposures of residents to surface water were included as 
potentially complete pathways per requirements from EPA.  Pathways that are 
potentially or hypothetically complete and may result in significant exposure, or for 
which significance is unknown, were evaluated quantitatively in this BHHRA, per 
direction from EPA.  Pathways included at the direction of EPA include clam 
consumption, exposure to surface water and in-water sediment by a commercial 
diver, and exposure to untreated surface water as domestic water source by a 
hypothetical future resident. 

3.3 EXPOSURE SCENARIOS 

The following sections provide a detailed discussion of the exposure scenarios that 
are quantitatively evaluated in this BHHRA.  The following exposure scenarios were 
identified based on exposures that may generically occur throughout the Study Area 
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and do not consider site-specific conditions that may limit exposure at a given 
location. 

3.3.1 Direct Exposure to Beach Sediment  
Ingestion of and dermal contact with beach sediment could occur within natural river 
beach areas used by human populations within the Study Area.  These areas were 
identified as human use areas in the Programmatic Work Plan based on current and 
future uses within the Study Area.  Human use areas were further classified based on 
the type of exposures that could occur at these beaches including recreational, fishers, 
tribal fishers, transient, or dockside worker use areas.  These classifications are 
described in greater detail below.  The human use areas in the Study Area and their 
associated classifications are shown in Map 2-1. 

3.3.1.1 Dockside Workers  
Dockside workers include industrial and commercial workers at facilities adjacent to 
the river who conduct specific activities within natural river beach areas, such as 
unloading ships or barges from the beach itself or conducting occasional maintenance 
activities from the water’s edge.  The actual activities that occur within natural river 
beach areas are site-specific and generally occur only very infrequently.  Although 
exposure is anticipated to be infrequent, workers conducting activities within natural 
river beach areas may contact beach sediment within riverfront industrial and 
commercial sites at the Study Area.  Exposure for a given worker would occur only 
within the defined dockside worker use area adjacent to the facility of that worker.   

3.3.1.2 Transients  
During past site tours, tents and makeshift dwellings were observed as evidence that 
individuals were occupying some riverbank areas.  While the tents and makeshift 
dwellings were typically observed above the actual beach areas, transients may 
contact beach sediment within transient use areas, which are beach areas that are not 
active industrial sites and are not otherwise restricted from access.  Exposure for a 
given transient would likely occur only within a single transient use area, although it 
is possible that transients move from one transient use area to others within or outside 
the Study Area.   

3.3.1.3 Recreational Beach Users  
Both adults and children participate in recreational activities in beach areas within the 
Study Area.  Areas currently used for recreational beach activities, as well as other 
areas in the Study Area where sporadic beach use may occur were identified as 
recreational use areas.  Recreational beach users may contact beach sediment within 
recreational use areas at the Study Area.  Some recreational beach users may 
primarily use a specific recreational use area while other recreational beach users may 
use various recreational use areas throughout and outside the Study Area. 
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3.3.1.4 Tribal Fishers 
The LWR provides a ceremonial and subsistence fishery for Native American tribes.  
The extent to which tribal members fish within the Study Area, as well as the extent 
to which that fishing occurs from beach areas and the degree of sediment exposure 
that might occur while fishing are unknown.  However, exposure assumptions 
provided by EPA were used to evaluate beach sediment exposure by tribal fishers. 

3.3.1.5 Fishers  
Fishers who fish from the water’s edge within natural river beach areas could have 
direct exposure to beach sediment.  In theory, fishing could occur at any beach area 
without restricted access.  Therefore, all non-dockside worker use areas (i.e., all 
transient and recreational use areas) were considered potential human use areas where 
fishers could be exposed to beach sediment.  Some fishers may primarily use a 
specific beach area for fishing activities while other fishers may use beach areas 
throughout and outside the Study Area. 

For beach sediment exposure, two different fisher scenarios were included in this 
BHHRA to evaluate differences in the frequency of fishing activities.  High-
frequency fishers were assumed to fish recreationally, and at more frequent intervals 
than the low-frequency fisher (exposure frequency of 156 days per year for high 
frequency fishers compared to 104 days per year for low-frequency fishers).  The 
extent to which fishing from beach areas actually occurs is unknown, as is the degree 
of sediment exposure that might occur while fishing. 

3.3.2 Direct Exposure to In-Water Sediment  
Ingestion of and dermal contact with in-water sediment could occur through over-
water activities (i.e., activities conducted from a boat or other vessel) that result in 
bringing sediment to the river’s surface where exposure would be possible.  Unlike 
the beach sediment exposure scenarios that are restricted to specific beach areas, 
potential exposure to in-water sediment could occur anywhere that over-water 
activities occur.  As a result, direct exposure to in-water sediment was evaluated 
throughout the Study Area.  At the direction of the EPA, exposure to in-water 
sediment by divers is also evaluated in this BHHRA. 

3.3.2.1 In-Water Workers  
While this population is referred to as “in-water” workers, these workers are not 
actually in the water.  Rather, in-water workers are those workers who conduct over-
water activities such as maintenance dredging and repair of in-water structures.  
Exposure to in-water sediment could occur while performing these specific activities, 
although most maintenance dredging activities are mechanical and are unlikely to 
result in significant sediment contact.   
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3.3.2.2 Divers 
In the Study Area, the majority of divers are expected to be commercial divers.  To 
evaluate diver exposures, two different exposure scenarios are included in this 
BHHRA, one assuming that a wet suit is worn during diving and one assuming that a 
dry suit is worn during diving.  The diver exposure scenarios were directed by EPA in 
a memorandum regarding the Proposed Commercial Diver Exposure Scenario for the 
Portland Harbor Risk Assessment (EPA 2008c).  Both the wet suit and dry suit diver 
exposure scenarios assume that the diver is exposed to sediment through inadvertent 
ingestion of sediment and dermal exposure to sediment.  As EPA stated in its 
approach, the use of a dry suit is expected to limit diver exposure, so it is assumed 
that the wet suit diver has more dermal exposure to sediment than the dry suit diver.  
Based on communications with commercial diving companies in the Portland area 
(Hutton 2008, Johns 2008, and Burch 2008), the standard of practice for commercial 
divers is the use of dry suits and helmets when diving in the LWR.  However, based 
on the directive of the EPA, the wet suit diver scenario is also included in this 
BHHRA. 
 
3.3.2.3 Tribal Fishers 
The LWR provides a ceremonial and subsistence fishery for Native American tribes.  
The extent to which tribal members fish within the Study Area, as well as the extent 
to which that fishing occurs from boats or piers and the degree of sediment exposure 
that might occur while fishing are unknown.  However, exposure assumptions 
provided by EPA were used to evaluate in-water sediment exposure by tribal fishers. 
 
3.3.2.4 Fishers  
Fishers who fish from boats or piers could be theoretically exposed to in-water 
sediment on anchors, hooks, or crayfish pots.  For in-water sediment exposure, two 
different fisher scenarios were included in this BHHRA to evaluate differences in the 
frequency of fishing activities:  high-frequency fishers and low-frequency fishers.  
The extent to which fishing actually occurs under these two scenarios is unknown, as 
is the degree of sediment exposure that might occur while fishing.  However, 
exposure assumptions provided by EPA were used to evaluate in-water sediment 
exposure by fishers. 

3.3.3 Direct Exposure to Surface Water  
Direct exposure to surface water could potentially occur for many of the populations 
evaluated in this BHHRA.  Two populations expected to potentially have the most 
frequent contact with surface water are transients and recreational beach users.  At the 
direction of the EPA, exposure to surface water by divers and the hypothetical future 
use of untreated surface water as a domestic water source are also evaluated in this 
BHHRA. 
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3.3.3.1 Transients  
Transients may have dermal contact with surface water during swimming, bathing or 
other activities, such as washing of clothing or equipment.  In theory, transients may 
also use river water as a drinking water source.  Exposure to surface water by 
transients would likely occur within transient use areas.   

3.3.3.2 Divers 
As described in Section 3.3.2.2, two different diver exposure scenarios are included in 
this BHHRA.  The two exposure scenarios for divers differentiate between the use of 
either a wet suit or dry suit, as directed by the EPA (2008c).  Both the wet suit and 
dry suit diver exposure scenarios assume that the diver is exposed to surface water 
through inadvertent ingestion of surface water and dermal exposure to surface water.  
As EPA stated in its approach, the use of a dry suit is expected to limit diver 
exposure, so a diver using a wet suit is assumed to have more dermal exposure to 
surface water.   

3.3.3.3 Recreational Beach Users  
The LWR is used by both adults and children for boating, water skiing, swimming, 
and other water activities that result in exposure to surface water.  Of these activities, 
exposure to surface water would occur to the greatest extent while swimming in the 
river.  Swimming would likely occur primarily within recreational beach areas. 

3.3.3.4 Hypothetical Future Domestic Water Use 
As mentioned in Section 2.4.5, there is no known or anticipated future use of surface 
water within the Study Area for a domestic water supply. Due to a requirement by 
EPA, the hypothetical use of untreated river water as a domestic water source was 
assessed as a hypothetical pathway for both adult and child residents, resulting in 
exposures through ingestion and dermal contact.  In this scenario, exposure to surface 
water could hypothetically occur throughout the Study Area. 

3.3.4 Direct Exposure to Groundwater Seeps 
Direct contact with groundwater would occur only within human use areas where 
groundwater comes to the surface (i.e., seeps) on the beach above the water line and 
is only considered a potentially complete exposure pathway for transients and 
recreational beach users.  As described in Section 2.1.4, there was only one 
groundwater seep identified during the seep reconnaissance survey that has not been 
remediated and is located in a recreational or transient use area.  That seep, which is 
the potential groundwater discharge from Outfall 22B, occurs within a potential 
transient use area.  Therefore, only transients were evaluated for exposure to 
groundwater seeps in this BHHRA. 
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3.3.4.1 Transients 
Transients may have direct contact with groundwater seeps, within riverfront beach 
areas that have been identified as transient use areas.  While contact with seep water 
would be unintentional, dermal contact with or incidental ingestion of seep water may 
occur.   

3.3.5 Fish Consumption  
Certain chemicals may bioaccumulate in fish tissue, and human populations that 
consume fish may be exposed to COPCs bioaccumulating in the fish tissue.  Fish may 
be caught throughout the Study Area.  While the populations evaluated in this 
BHHRA are described as “fishers”, the fish consumption evaluation in this BHHRA 
includes people who consume fish caught within the Study Area, not just those who 
catch the fish. 

3.3.5.1 Fishers 
A year-round recreational fishery exists within the Study Area.  Current information 
suggests that spring Chinook salmon, steelhead, Coho salmon, shad, crappie, bass, 
and white sturgeon are the fish species preferred by local recreational fishers (DEQ 
2000b, Hartman 2002, and Steele 2002).  In addition to recreational fishing, the 
investigation by the Oregonian newspaper and the limited surveys conducted on other 
portions of the Willamette River indicate that immigrants from Eastern Europe and 
Asia, African-Americans, and Hispanics are most likely to be catching and eating fish 
from the lower Willamette (ATSDR 2002).  These preliminary surveys also indicate 
that the most commonly consumed species are carp, bullhead catfish, and smallmouth 
bass (ATSDR 2002).  However, other species may also be consumed.  Conversations 
were conducted with transients about their consumption of fish or shellfish from the 
Willamette River as part of a project by the Linnton Community Center (Wagner 
2004).  Transients reported consuming a large variety of fish, and several transients 
said they ate whatever they could catch themselves or get from other fishers.  
However, the frequency and amount of consumption was not reported, and many of 
the transients indicated they were in the area temporarily.  Site-specific information is 
not available for fish consumption rates for specific species, so a range of high-end 
ingestion rates and various diets were evaluated in this BHHRA for both adult and 
child consumers. 

3.3.5.2 Tribal Fishers 
Four (Yakama, Umatilla, Nez Perce, and Warm Springs) of the six Native American 
tribes involved in the Portland Harbor RI/FS participated in a fish consumption 
survey that was conducted on the reservations of the participating tribes and 
completed in 1994 (Columbia River Inter-tribal Fish Commission (CRITFC) 1994).  
The results of the survey suggest that tribal members have higher fish ingestion rates 
than the general public.  Fish species, especially salmon and Pacific lamprey, are an 
important food source as well as an integral part of the tribes’ cultural, economic, and 
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spiritual heritage.  Ingestion of fish by both adult and child tribal members was 
evaluated in this BHHRA. 

3.3.6 Shellfish Consumption  
Like fish, shellfish may bioaccumulate certain chemicals in their tissue.  Populations 
that consume shellfish may be exposed to COPCs that accumulate in the shellfish 
tissue.  In the Programmatic Work Plan, crayfish was identified as the species to use 
to evaluate shellfish consumption.  Additionally, as required by EPA, consumption of 
clams is also evaluated in this BHHRA.  Harvest and possession of Asian clams, 
which is the clam species that was found in the LWR during sampling events, is 
illegal in the State of Oregon because Asian clams are on the prohibited species list of  
the ODFW rules regarding the importation, possession, confinement, transportation 
and sale of nonnative wildlife (OAR 635–056–0050).   
 
3.3.6.1 Fishers 
In theory, shellfish consumption could occur throughout the Study Area wherever 
shellfish are found.  However, it is not known to what extent shellfish consumption 
occurs, as there is no documentation of ongoing shellfish consumption by humans 
occurring in the Study Area. The Linnton Community Center project (Wagner 2004) 
reported that some transients reported eating clams and crayfish; however, many of 
the individuals indicated that they were in the area temporarily, move from location to 
location frequently, or have variable diets based on what is easily available.  In 
addition, ODFW has records for crayfish collection in the Columbia and Willamette 
Rivers, but these records do not indicate whether the collection actually occurs within 
the Study Area.  Based on ODFW’s data for 2005 to 2007, no commercial crayfish 
landings were reported for the Willamette River in Multnomah County.  Even if 
collection does occur within the Study Area, it is not known whether those crayfish 
are consumed by humans or used as bait.  Because site-specific information is not 
available for shellfish consumption, a range of ingestion rates was evaluated in this 
BHHRA for adult shellfish consumers. 

3.3.7 Potentially Overlapping Exposure Scenarios 
Exposure can potentially occur under more than one scenario for an individual.  
Examples of these overlapping scenarios include: an in-water worker who is also a 
high-frequency fisher and recreational beach user, a transient who is also a fisher, a 
tribal fisher who is also a recreational beach user, and others.  The potentially 
overlapping scenarios are indicated in Figure 3-1.  It is likely that one or more of the 
exposure scenarios potentially affecting an individual will pose a much higher level 
of risk than the other scenario(s), such that combining the effects of the scenarios will 
not influence risk management decisions for the Study Area.  Risks from potentially 
overlapping scenarios are discussed in Section 5 of this BHHRA. 
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3.4 CALCULATION OF EXPOSURE POINT CONCENTRATIONS 

EPCs were calculated for media and pathways that were evaluated quantitatively in 
this BHHRA.  The process to estimate EPCs for tissue and beach sediment was 
previously described in the Programmatic Work Plan, and the Round 1 tissue EPCs 
were previously presented in Round 1 Tissue Exposure Point Concentrations 
(Kennedy/Jenks Consultants 2004b) and Salmon, Lamprey, and Sturgeon Tissue 
Exposure Point Concentrations for Oregon Department of Human Services 
(Kennedy/Jenks Consultants 2004c), both of which were approved by EPA.  The 
process for deriving EPCs for in-water sediment, surface water, and groundwater 
seeps was previously described in Exposure Point Concentration Calculation 
Approach and Summary of Exposure Factors (Kennedy/Jenks Consultants 2006), 
which was approved by EPA.   

The EPCs used in this BHHRA incorporate CT and RME methods, consistent with 
EPA guidance. Because the RME scenarios in this BHHRA use either the maximum 
detected concentration or the 95% upper confidence limit (95% UCL) on the 
arithmetic mean as the EPC for an exposure area, this BHHRA uses the term “95% 
UCL/max” to reference RME EPCs, and  “mean” to reference CT EPCs. 

Prior to calculating EPCs for sediment, surface water, tissue, and groundwater seeps, 
data were reduced, as needed, to address reporting of multiple results for the same 
constituent in the same sample and to reduce laboratory duplicates and field splits of 
samples to derive one value for use.  Data reductions performed within the SCRA 
database followed the rules described in Guidelines for Data Reporting, Data 
Averaging, and Treatment of Non-Detected Values for the Round 1 Database 
Technical Memorandum (Kennedy/Jenks Consultants et al.  2004). Additional data 
reductions and data use rules specific to the BHHRA were approved by EPA and are 
detailed in Attachment F2. 

Chemicals that were not detected at concentrations above the detection limit were 
designated as non-detects.  Non-detects may represent concentrations that are zero, or 
may represent concentrations greater than zero but less than the detection limit.  For 
purposes of calculating mean EPCs, non-detected values were used in the calculations 
at one half their detection limit.  For both mean and 95% UCL/max EPCs, non-
detects whose detection limit was greater than the maximum detected concentration 
for an exposure area were removed from the dataset prior to calculation of the EPCs. 
For the purposes of calculating 95% UCL/max EPCs, the following rules were 
applied to datasets for tissue (based on species and tissue type), sediment, surface 
water, and the groundwater seep:  

1. If a chemical was not detected in any sample for a given medium within the 
Study Area, it was assumed to not be present, so an EPC was not calculated 
for that chemical in that medium 

 
 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

41



Portland Harbor RI/FS 
Draft Remedial Investigation Report 

Appendix F: BHHRA 
 September 23, 2009 

 

LWG 
Lower Willamette Group 

2. If a chemical was detected at least once within the Study Area in samples for a 
given medium, the non-detect concentrations were used in the EPC 
calculations in accordance with the methods used in the software ProUCL 
Version 4.00.02 (EPA 2007b).   ProUCL software output for the 95% UCLs 
calculated in this BHHRA are provided in Attachment F3. 

In risk characterization, some toxicity values are based on exposure to chemical 
mixtures and not to individual chemicals.  The risks from these chemicals, which 
were identified in Human Health Toxicity Values Interim Deliverable 
(Kennedy/Jenks Consultants 2004a), were evaluated for the combined exposure to the 
chemicals and not on an individual chemical basis.  For chemicals that were evaluated 
as mixtures in the BHHRA, the concentrations of the individual isomers or congeners 
that comprise the mixtures were summed to calculate the EPCs for the mixtures, as 
described in Attachment F2. The chemicals evaluated as mixtures are described in 
Attachment F2 as well, and include: PCBs, endosulfans, chlordanes, DDTs, DDDs, 
DDEs, and 2,3,7,8-TCDD TEQs.  

3.4.1 Beach Sediment 
Sediment data collected from human use areas during Round 1 and 2 were used to 
estimate the EPCs for beach sediment.  There were no additional beach sediment data 
collected from human use areas for Round 3.  Within the Study Area, EPCs were 
estimated for exposure areas based on the types of populations potentially exposed.  
Since potentially complete exposure pathways for sediment involve direct contact 
with beach sediments, only beach sediment data were used in estimating EPCs for 
direct exposure pathways. 

One composite sample was collected from each beach area.  Therefore, the results 
from the composite sample were used for both the 95% UCL/max and the mean EPCs 
for that beach.  The process to estimate EPCs for each receptor population is 
described below. 

3.4.1.1 Dockside Workers 
Dockside workers could potentially be exposed to beach sediment in dockside worker 
use areas, which are shown in Map 2-1.  Beach sediment data from these areas were 
used to estimate the EPCs for dockside workers. For dockside workers, the exposure 
area is considered to be the industrial site (i.e., facility within a property boundary) 
where the worker is employed.  To estimate an EPC for each industrial site, beach 
sediment data from the composite sample collected from the beach associated with 
that industrial site were used. If the beach area extends across multiple industrial 
sites, the same EPC was used to evaluate exposure of dockside workers at each of the 
adjacent industrial sites. Beach sediment EPCs for exposures of dockside workers are 
presented in Table 3-2. 
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3.4.1.2 Transients 
Transients could potentially be exposed to beach sediment in transient use areas, 
which are shown in Map 2-1.  Although transients are anticipated to move throughout 
the Study Area, some may spend a majority of their time at only one of the identified 
areas.  Therefore, EPCs for transients were conservatively estimated for each beach 
area within the transient use areas.  Beach sediment EPCs for exposures by transients 
are presented in Table 3-3. 

3.4.1.3 Recreational Beach Users 
Recreational beach users could potentially be exposed to beach sediment in 
recreational use areas, which are shown in Map 2-1.  Beach sediment data from these 
areas were used to estimate the EPCs for recreational beach users.  For recreational 
beach users, the exposure area is considered to be one river beach area, which 
represents a conservative assumption for the BHHRA because the beach user could 
be exposed to multiple recreational beach areas within and outside of the Study Area 
during the exposure time period.  EPCs were estimated for individual beaches within 
the recreational beach use areas.  Beach sediment EPCs for exposures by recreational 
beach users are presented in Table 3-3. 

3.4.1.4 Fishers 
Fishing could occur from beaches with unrestricted accesses, which are the potential 
transient and/or recreational use areas.  Beach sediment data from these areas were 
used to estimate the EPCs for non-tribal and tribal fishers, as shown on Map 2-1.  For 
fishers, the exposure area is considered to be one river beach area, which represents a 
conservative assumption for the BHHRA because the fisher could fish from multiple 
beach areas within and outside of the Study Area during the exposure time period.  
EPCs were estimated for individual beaches within the recreational and transient use 
areas and are the same as the EPCs for transients and recreational beach users.  Beach 
sediment EPCs for exposures by fishers are presented in Table 3-3. 

3.4.2 In-Water Sediment 
In-water sediment data of appropriate data quality collected within the Study Area 
were used to estimate EPCs for in-water sediment.  Direct contact would only occur 
with near-shore surface sediment, so only surface sediment data (less than 30.5 cm in 
depth) collected outside of the navigation channel were used in estimating the EPCs.   

If a chemical was detected at least once in surface sediment within the Study Area, an 
EPC was calculated for that chemical, and any non-detect concentrations were 
included in the EPC calculations in accordance with the ProUCL Version 4.00.02 
guidance (EPA 2007b).  In-water sediment EPCs were estimated for in-water 
workers, fishers, and divers and are presented in Table 3-4. 
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3.4.2.1 In Water Workers 
For in-water workers, exposure could occur anywhere within the Study Area that 
docks or pilings are being constructed or where other in-water activities are occurring 
(such as maintenance dredging of private slips or berths).  While these activities 
would not necessarily be restricted to a given area, exposure would most likely be 
localized to in-water sediment adjacent to facilities where these activities occur.  
Most of these activities would be between the shore and the navigation channel.  As a 
result, sediment samples in near-shore (i.e., excluding the central navigation channel) 
half-river mile segments along both sides of the river were used to develop in-water 
sediment EPCs.  In addition to calculating EPCs for exposure within the Study Area, 
EPCs were also calculated for the downstream reach of the river from RM 1.0 – 1.9, 
the downtown reach of the river from RM 11.8 – 12.2, and for samples within 
Multnomah Channel, per an agreement with EPA. 

In accordance with EPA guidance (1989), the 95% UCL was used for the 95% 
UCL/max EPC for in-water workers for exposure areas with at least 5 detected 
concentrations for a given analyte.  For analytes with less than 5 detected 
concentrations, the maximum detected concentration for that exposure area was used 
as the 95% UCL/max EPC.  Uncertainties associated with estimating EPCs for small 
datasets (i.e., less than 10 detected concentrations) and in using the maximum 
detected concentration as the EPC are discussed in Section 7.  The arithmetic mean of 
detected concentrations was used for the mean EPC.  The 95% UCLs were calculated 
for each dataset following EPA guidance (EPA 2002a and EPA 2007b).  ProUCL 
version 4.00.02 (EPA 2007b) was used to test datasets for normal, lognormal, or 
gamma distributions and to calculate the 95% UCLs.  Data were tested first for 
normality, then for gamma distributions, and finally for lognormal distributions, as 
recommended by ProUCL guidance (EPA 2007b).  If the data did not exhibit a 
discernable distribution, a non-parametric approach (e.g., Chebyshev) was used to 
generate a UCL.  The 95% UCLs were calculated using the method recommended by 
ProUCL guidance (EPA 2007b) for the data distribution, sample size, and skewness.  
In-water sediment EPCs for exposures by in-water workers are presented in Table  
3-4. 

3.4.2.2 Fishers 
Fishers include adult non-tribal and tribal fishers.  The fisher scenario is based on 
long-term exposure.  For repeated exposures over an entire lifetime, direct contact 
with in-water sediment would occur over a very wide area.  Even though exposure 
would occur over a wide area, in-water sediment EPCs for the fisher were derived on 
a half-mile segment on each side of the river, as was done for the in-water workers, as 
requested by EPA in its comments, dated February 24, 2005 on draft Exposure Point 
Concentration Calculation Approach and Summary of Exposure Factors.  In addition 
to calculating EPCs for exposure within the Study Area, EPCs were also calculated 
for the downstream reach of the river from RM 1.0 – 1.9, the downtown reach of the 
river from RM 11.8 – 12.2, and for samples within Multnomah Channel, per an 
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agreement with EPA.  Both the mean and 95% UCL/max EPCs were calculated as 
described for the in-water worker EPCs.  In-water sediment EPCs for exposures to 
fishers are presented in Table 3-4. 

3.4.2.3 Divers 
Commercial divers could conduct diving activities anywhere within the Study Area, 
though exposure would most likely be to in-water sediment adjacent to facilities 
where commercial diving is required for purposes such as marine construction, 
underwater inspections, and routine operation and maintenance.  It is assumed that all 
other diving done by a diver is done outside of the Study Area.  Therefore, in-water 
sediment EPCs for the diver were derived for half-mile segments on each side of the 
river, as was done for the in-water workers, and as directed by EPA in the 
memorandum dated September 15, 2008 (EPA 2008c).  In addition to calculating 
EPCs for exposure within the Study Area, EPCs were also calculated for the 
downstream reach of the river from RM 1.0 – 1.9, the downtown reach of the river 
from RM 11.8 – 12.2, and for samples within Multnomah Channel, per an agreement 
with EPA.  Both the 95% UCL/max and mean EPCs were calculated as described for 
the in-water worker EPCs.  In-water sediment EPCs for exposures to divers are 
presented in Table 3-4.  

3.4.3 Surface Water 
Surface water data of appropriate data quality collected within the Study Area were 
used to estimate EPCs.  Both integrated and non-integrated water column surface 
water samples were collected within the Study Area and were used in estimating the 
surface water EPCs.  The specific samples used to estimate EPCs for each receptor 
were dependent upon the exposures of that receptor to surface water within the Study 
Area.  A summary of surface water samples used to calculate EPCs for each receptor 
is provided in Table 3-5.  Surface water EPCs were estimated for transient, 
recreational beach user, diver, and hypothetical future domestic water use exposure 
scenarios. 

3.4.3.1 Transients 
Transient exposures to surface water could occur throughout the year at transient use 
areas within the Study Area.  As a result, data from all seven of the completed 
seasonal sampling events were used in estimating the surface water EPCs for 
transients.  Data from the four transect stations within the Study Area were used to 
estimate surface water EPCs for exposures at transient use areas throughout the Study 
Area.  Results of near-bottom and near-surface horizontally integrated transect 
samples from the same sample location and sampling event were combined prior to 
calculation of EPCs, as were vertically integrated transect samples from the east, 
middle, and west portions of the river.  Rules for combining transect samples are 
described in Attachment F2.  Surface water samples were also collected at Willamette 
Cove, which is a quiescent transient use area that may not be adequately characterized 
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by the transect samples.  Year-round data from this surface water sample location 
were used to estimate surface water EPCs for exposures in Willamette Cove.  Surface 
water EPCs for exposures by transients are presented in Table 3-6. 

Given that transients can live along many parts of the river, EPCs were calculated for 
each transect, as well as for the combination of all four transects.  In addition to 
calculating EPCs for exposure within the Study Area, EPCs were calculated for one 
transect station outside of the Study Area, at Multnomah Channel.  For the 95% 
UCL/max EPC, the 95% UCL was used for the EPC for exposure areas with at least 5 
detected concentrations for a given analyte.  For analytes with less than 5 detected 
concentrations in a given exposure area, the maximum detected concentration was 
used as the EPC.  Uncertainties associated with estimating EPCs for small datasets 
(i.e., less than 10 detected concentrations) and in using the maximum detected 
concentration as the EPC are discussed in Section 7.  The 95% UCLs were calculated 
as described for in-water sediment.  The arithmetic mean of the detected 
concentrations for each exposure area was used for the mean EPC. 

3.4.3.2 Recreational Beach Users 
Recreational beach user exposures to surface water could occur during summer 
months at recreational use areas within the Study Area.  The only summer sampling 
event for recreational use areas occurred in July 2005.  As a result, only data from the 
low-water sampling event in July 2005 were used in estimating the surface water 
EPCs for recreational beach users.  The uncertainty associated with using data from 
only the low-water summer sampling event is discussed further in Section 7.  Data 
collected from recreational beaches in July 2005 included three transect locations and 
three single-point locations (Cathedral Park, Willamette Cove, and Swan Island 
Lagoon).  Data from the three transect stations were used to estimate surface water 
EPCs for exposures at non-quiescent recreational beach use areas throughout the 
Study Area, and data from single-point surface water samples were used to estimate 
EPCs for exposure at quiescent recreation beach areas. Because only one sample was 
collected from each quiescent area during low-water periods, the results for the single 
sample were used as both the 95% UCL/max EPC and the mean EPCs for each area.  
Only three transect samples were collected in July 2005 during the low-water period, 
so the maximum concentrations were used as the 95% UCL/max EPCs and the 
arithmetic mean of detected concentrations were used as the mean EPCs.  Surface 
water EPCs for exposures by recreational beach users are presented in Table 3-7. 

3.4.3.3 Divers 
Diver exposures to surface water could occur throughout the year at all areas within 
the Study Area.  Therefore, for divers, all of the surface water data collected in the 
Study Area, including both transect data and data collected from single point stations, 
were used to estimate EPCs.  In addition to calculating EPCs for exposure within the 
Study Area, EPCs were calculated for one transect station outside of the Study Area, 
at Multnomah Channel. Transect data were used to estimate EPCs for diver exposures 

 
 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

46



Portland Harbor RI/FS 
Draft Remedial Investigation Report 

Appendix F: BHHRA 
 September 23, 2009 

 

LWG 
Lower Willamette Group 

as described for transient exposures (Section 3.4.3.1).  Surface water data available as 
single point samples from Round 2 in several areas of the Study Area, and as near 
bottom and near surface samples from Round 3 sampling, were also used to estimate 
EPCs.  For the Round 3 surface water samples collected as single point samples, the 
near bottom and near surface samples were combined for use in estimating EPCs, as 
described in Attachment F2.  As with diver exposure to in-water sediment, diver 
exposure to surface water is expected to be in localized areas adjacent to facilities 
where commercial diving is required for purposes such as marine construction, 
underwater inspections, and routine operation and maintenance.  Therefore, samples 
from single point stations were used to calculate EPCs for near-shore half-river mile 
segments along both sides of the river, consistent with the approach for in-water 
sediment EPCs and per direction from EPA.  Surface water EPCs for exposures by 
divers are presented in Table 3-8. 

3.4.3.4 Hypothetical Future Domestic Water Use 
EPA required the evaluation of hypothetical future use of untreated surface water as a 
domestic water source in this BHHRA. The hypothetical use of surface water as a 
domestic water source could occur within the Study Area throughout the year.  As a 
result, data from all seven of the completed seasonal sampling events were used in 
estimating the surface water EPCs for hypothetical domestic water use.  EPCs were 
determined for individual transect stations and for single point stations with vertically 
integrated samples.  This dataset included samples from the four transect stations 
within the Study Area and single point vertically integrated samples from Cathedral 
Park, Willamette Cove, and Swan Island Lagoon.  Study Area-wide EPCs included 
all vertically integrated samples.  Transect data were used to estimate EPCs for 
hypothetical domestic water use as described for transient exposures (Section 
3.4.3.1).  For single point stations, three samples were taken from each station, so the 
maximum detected concentration was used as the 95% UCL/max EPC, and the mean 
of detected concentrations was used as the mean EPC.  Surface water EPCs for 
exposures by hypothetical residents are presented in Table 3-9. 

3.4.4 Groundwater Seeps 
Direct contact with groundwater would occur only within human use areas where 
groundwater comes to the surface (i.e., seeps) on the beach above the water line.  
Each groundwater seep where direct contact could occur represents an exposure area 
for groundwater.  The only groundwater seep where direct contact could occur within 
the Study Area is within the potential transient use area located on the west side of the 
river at RM 7 (Map 2-5).  Outfall 22B, which is a potential conduit of groundwater 
discharge and results in the water present on that beach, was sampled twice between 
2002 and 2007 at times that did not involve stormwater influence.  If a chemical was 
detected in only one of the two samples, that result was used as both the 95% 
UCL/max and mean EPCs for that chemical.  If a chemical was detected in both 
samples, the maximum concentration was used as the 95% UCL/max EPC, and the 
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arithmetic mean of the detected concentrations was used as the mean EPC.  
Groundwater seep EPCs are presented in Table 3-10. 

3.4.5 Fish and Shellfish Tissue 
Fish and shellfish tissue EPCs were derived from tissue sampling results of the 
LWG Round 1, Round 2, and Round 3 investigations and the ODHS study.  Fish 
tissue EPCs are presented in Tables 3-11 through 3-21, and shellfish tissue EPCs 
are presented in Tables 3-22 though 3-25.  The EPCs derived from Round 1 data 
were originally presented in Round 1 Tissue Exposure Point Concentrations 
(Kennedy/Jenks Consultants 2004b), which was approved by EPA.  These EPCs 
were derived for fish species and crayfish that were evaluated for human 
consumption.  Since Round 1, new data have been collected for clam, crayfish, 
smallmouth bass, and common carp.  No new data have been collected since 
Round 1 for use in the calculation of brown bullhead and black crappie EPCs.  
The EPCs derived for adult salmon, adult lamprey, and adult sturgeon using the 
results of the ODHS study were originally presented in Salmon, Lamprey, and 
Sturgeon Tissue Exposure Point Concentrations for Oregon Department of 
Human Services (Kennedy/Jenks Consultants 2004c).  These EPCs were derived 
for salmon whole body, fillet with skin, and fillet without skin composite samples, 
lamprey whole body composite samples, and sturgeon fillet without skin samples.   

Crayfish and clams were collected and composited at each sampling location.  
EPCs were calculated for crayfish at individual locations, as well as for the entire 
Study Area per the Programmatic Work Plan.  EPCs were calculated for clams for 
approximately one river mile on each side of the river, as well as for the entire 
Study Area, as required by EPA in its comments on the Round 2 Report.  EPCs 
were also calculated for crayfish and clams collected between RM 1.0 and 1.9 and 
between RM 11.8 and 12.2, per an agreement with EPA. EPCs for clams were 
calculated for both depurated and undepurated samples. 

Smallmouth bass were collected and composited over a river mile.  EPCs were 
calculated for smallmouth bass at each river mile as well as for the entire Study 
Area per the Programmatic Work Plan.  EPCs were calculated for both whole 
body and fillet samples.   

Common carp, black crappie, and brown bullhead were collected and composited 
within river segments designated as fishing zones.  For Round 1 data collection, 
there were two fishing zones that extended over three-mile segments: RM 3-6 and 
RM 6-9.  For Round 3 data collection, which included additional common carp 
collection but not black crappie or brown bullhead, there were three fishing zones 
that extended over four-mile segments: RM 0-4, RM 4-8, and RM 8-12.  EPCs  
for common carp, black crappie, and brown bullhead were calculated for each 
fishing zone in which they were sampled, as well as for the entire sampling area 
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to represent Study Area-wide exposure.  EPCs were calculated for both whole 
body and fillet samples.   

Adult salmon were collected at the Clackamas fish hatchery, adult lamprey were 
collected at Willamette Falls, and sturgeon were collected at locations throughout 
the Study Area.  EPCs were calculated for adult salmon, adult lamprey, and 
sturgeon using available data to be representative of the entire Study Area.  EPCs 
were calculated for both whole body and fillet samples for adult salmon.  Only 
whole body data were available for adult lamprey and only fillet data were 
available for sturgeon, so the EPCs for adult lamprey were calculated for whole 
body samples and the EPCs for sturgeon were calculated for fillet samples. 

In calculating the EPCs for fish and shellfish, if only one sample was collected 
within a given exposure area, that result was used as both the 95% UCL/max and 
mean EPC for that chemical.  If more than one sample was collected, either the 
95% UCLs or maximum concentrations were used as the 95% UCL/max EPCs, 
depending on the number of reported concentrations.  If detected concentrations 
for at least five samples were available, the 95% UCLs were calculated as 
described for in-water sediment.  If less than five detected concentrations were 
available the maximum detected concentration was used as the 95% UCL/ max 
EPC.  Uncertainties associated with estimating EPCs for small datasets (i.e., less 
than 10 detected concentrations) and in using the maximum detected 
concentration as the EPC are discussed in Section 7.  The arithmetic mean of 
detected concentrations was used as the mean EPC. 

3.5 PROCESS TO CALCULATE INTAKES 

EPA (1989) defines exposure as “the contact with a chemical or physical agent” and 
defines the magnitude of exposure as “the amount of an agent available at human 
exchange boundaries (i.e., the lungs, gut, and skin) during a specified time period.” 
Exposure assessments are designed to determine the degree of contact a person has 
with a chemical.  Thus, estimating human exposure to a chemical requires 
information regarding the concentration of the chemical in the environmental media 
(sediment, water, tissue) with which a person will come into contact and the extent of 
contact the person will have with the media. 

Chemical-specific intake or dose was quantified in this BHHRA by estimating the 
chronic daily intake (CDI) for noncarcinogens, or the lifetime average daily intake 
(LADI) for carcinogens.  CDI and LADI, expressed in terms of the mass of substance 
taken into the body per unit body weight per unit time (mg/kg/day), were calculated 
using equations based on exposure parameters that represent the duration of exposure, 
frequency of exposure, and other factors that affect overall chemical dose.  Consistent 
with EPA guidance (1989), exposure assessments were based on the RME expected 
to occur under both current and future land use conditions, as well as hypothetical 
future conditions.  Exposure assessments using CT values, which are more 
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representative of average exposures, were also conducted.  Rationale and/or 
references for each of the RME and CT values for exposure pathways that were 
quantitatively assessed for each exposure scenario for different populations are 
presented in exposure factor Tables 3-26 through 3-30 and discussed in the following 
sections. 

Intakes were quantified using standard exposure equations (EPA 1989).  These 
equations take the general form: 

  CDI or LADI = 
ATBW

EDEFIREPC
×

×××  

Where:  

• CDI = Chronic daily intake 

• LADI = Lifetime average daily intake 

• EPC = Exposure point concentration 

• IR = Intake rate 

• EF = Exposure frequency 

• ED = Exposure duration 

• BW = Body weight 

• AT = Averaging time. 

The detailed intake equations, as well as the specific exposure parameters and 
associated units, are dependent on the exposure scenario evaluated; please see Tables 
3-26 to 3-30 for additional details.  For exposure areas outside of the Study Area, the 
same intake equations and exposure parameters were used as used for exposure areas 
within the Study Area.  

3.5.1 Population-Specific Assumptions 
Assumptions about each population evaluated in this BHHRA were used to select 
exposure parameters to calculate the pathway-specific chemical intakes.  Currently, 
site-specific values are not available for all populations and pathways.  Therefore, 
default values were used where site-specific values are not available.  Where default 
values are not available, best professional judgment based on knowledge of human 
uses of the Study Area, or requirements from EPA, were used.   

Exposure parameters that were used in this BHHRA to calculate the CDIs and LADIs 
for most receptors were previously included in Exposure Point Concentration 
Calculation Approach and Summary of Exposure Factors (Kennedy/Jenks 
Consultants 2006), which was approved by EPA.  For divers, the exposure parameters 
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were provided by EPA in a directive dated September 15, 2008.  For hypothetical 
future domestic water use, EPA default exposure parameters for residential drinking 
water were used as required by EPA in its comments on the Round 2 Report. The 
exposure parameters are discussed below and presented in Tables 3-26 to 3-30.  
These values represent potential exposures for application at appropriate areas and/or 
areas agreed upon with EPA and its partners within the Study Area.  The actual 
exposure at a given location may be less than that assumed for the population and 
Study Area as a whole due to location-specific conditions.   

3.5.1.1 Dockside Worker 
For the dockside worker, exposure to beach sediment is the only exposure pathway 
determined to be potentially complete and evaluated in this BHHRA. Industrial land 
use was assumed only for portions of the Study Area that are zoned for industrial use 
and with river front areas that include natural river beach or bank areas.  Activities at 
Portland Harbor industrial sites do not occur frequently in these areas, which are the 
only areas where direct exposure to beach sediment might occur.  It is unlikely that 
workers are in direct contact with beach sediment through typical industrial activities 
on a daily basis.   

Although it is unlikely that significant beach sediment exposure would occur for a 
dockside worker on a regular basis, exposure assumptions for the dockside worker 
were developed based on typical occupational assumptions.  For the most part, default 
exposure values for an industrial worker from EPA were used.  For beach sediment 
exposure frequency, it was assumed that a worker would only contact sediment one 
day per week while working at the industrial site.  Therefore, the default exposure 
frequency of 250 days per year, which represents 5 days per week for 50 weeks, was 
changed to 50 days per year (i.e., 1 day per week for 50 weeks) for RME.  Table 3-26 
summarizes RME and CT exposure values for the dockside worker and the reference 
or rationale for each value.   

3.5.1.2 In-water Worker 
For the in-water worker, exposure to in-water surface sediment is the only exposure 
pathway determined to be potentially complete and evaluated in this BHHRA. In-
water workers could contact in-water sediment while performing specific activities 
such as replacement of fender piles or maintenance dredging.  Exposure factors for 
in-water sediment were developed for Terminal 4 based on in-depth interviews with 
several workers who conduct or oversee activities that could result in contact with in-
water sediment.  According to the Army Corps of Engineers (Siipola 2004), the Port 
of Portland conducts the most frequent dredging within the Study Area, so the 
exposure factors for workers at Terminal 4 are considered protective of in-water 
workers throughout the Study Area for potential in-water sediment exposures.  For 
the RME scenario, in-water workers are assumed to contact in-water sediment for 10 
years during 25 years of employment at a given facility with 10 days of sediment 
contact per year.  For the CT scenario, in-water workers are assumed to contact in-
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water sediment for 4 years during 9 years of employment at a given facility with 10 
days of sediment contact per year.  Although most maintenance dredging activities 
are mechanical and are unlikely to result in significant sediment contact, the in-water 
worker exposure factor intake rates for in-water sediment are the same as the 
dockside worker for beach sediment, which in turn are the same as default exposure 
factors for soil for an industrial worker.  Table 3-27 summarizes RME and CT 
exposure values for the in-water worker and the reference or rationale for each value. 

3.5.1.3 Transients 
Transient land use is assumed only for portions of the Study Area with riverfront 
access and that are not also active industrial sites.  Transients may be exposed to 
beach sediment, surface water, and groundwater seeps while utilizing river beaches 
within transient use areas.  EPA does not have recommended exposure parameters for 
transient scenarios, so the exposure frequency and duration for transients are based on 
best professional judgment.  However, by definition, transient exposures are assumed 
to occur over a short duration of time.  At the request of EPA, it was assumed that 
transients might remain at a single beach for up to two years for the RME scenario.  
For intake rates, EPA required that values greater than those recommended for 
residential soil exposures be used for beach sediment and that residential, tap water 
ingestion rates be used for surface water.  Tables 3-26 and 3-28 summarize RME and 
CT exposure values for the transient scenario for beach sediment and water (surface 
water and groundwater seeps respectively), for the transient scenario, and the 
reference or rationale for each value. 

3.5.1.4 Recreational Beach User 
Recreational beach use is assumed only for portions of the Study Area where 
recreational exposures are reasonably likely to occur.  Recreational beach users may 
have direct contact with beach sediment within river beach areas and with surface 
water while swimming or during other water activities.  EPA does not have 
recommended exposure parameters for recreational beach use scenarios, so the 
exposure frequency and duration for recreational beach users are based on best 
professional judgment.  Beach use was assumed to be more frequent (5 days per 
week) in the summer with less frequent use in the spring/fall (1 day per week) and 
even less use in the winter (1 day per month).  The temperature of river water would 
limit swimming activities during much of the year.  Therefore, exposure to surface 
water was only evaluated for the summer months when swimming might occur (2 
days per week).  For beach sediment intake, the recommended default values for 
residential soil were generally used but the adherence factor for children was more 
than 10 times greater than the value for residential soil.  For surface water intake, the 
recommended default values for swimming scenarios were used.  The recreational 
beach user includes both adults and children.  Tables 3-26 and 3-28 summarize RME 
and CT exposure values for beach sediment and surface water, respectively, for adult 
and child recreational beach users.  A reference or rationale is included for each 
value. 
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3.5.1.5 Fishers 
Exposure assessments for the fisher scenarios evaluated potential exposure to COPCs 
through direct contact with beach and in-water sediment and through consumption of 
fish and shellfish.  Direct contact with beach sediment only occurs in river beach 
areas where fishing activities occur.  Fishers could theoretically contact in-water 
sediment on anchors, hooks, or crayfish pots while fishing from boats or piers at the 
Study Area.  For fish and shellfish consumption, it is assumed that exposure could 
occur throughout the Study Area and is continuous year-round as fishers may catch 
fish at the Study Area and then freeze them for later use. 

This BHHRA evaluated both a fisher exposure scenario and a tribal fisher exposure 
scenario, which is discussed in Section 3.5.1.6.  The fisher scenario included two 
different fishing frequencies for sediment exposures, three different ingestion rates 
for fish consumption exposures, and two different ingestion rates for shellfish 
consumption exposures.  Fish consumption was evaluated for both adults and children 
while sediment exposure was evaluated for adults only, with the assumption that 
fishing is done primarily by adults but both adults and children may consume the fish 
that are caught. 

3.5.1.5.1 Beach Sediment Exposure 
Beach sediment exposure would only occur for fishers during bank fishing at natural 
river beach areas within the Study Area.  EPA does not have recommended default 
exposure parameters for fishing scenarios, so the exposure frequency and duration for 
fishers are based on EPA’s requirements or best professional judgment.  EPA 
provided the exposure frequencies and durations for the fishers used in this BHHRA.  
High-frequency fishers were assumed to fish from the same beach area three days per 
week for the entire year (156 days/year) for the default residential exposure duration 
(30 years) for the RME.  Low-frequency fishers were assumed to fish from the same 
beach area for two days per week for the entire year (104 days/year) for the default 
residential exposure duration (30 years) for the RME.  Although it is not known how 
much sediment contact actually occurs during fishing activities, default intake values 
for residential soil were used.  Exposure assumptions for beach sediment contact for 
fishers are presented in Table 3-26. 

3.5.1.5.2 In-water Sediment Exposure 
At the request of EPA, the exposure frequencies and durations for beach sediment for 
each fisher scenario were assumed to represent the fishing activity at the Study Area 
regardless of whether that fishing occurs from a beach or a boat.  In contrast to beach 
sediment, a fisher is unlikely to have significant contact with in-water sediment in a 
given area at the Study Area every time fishing occurs, especially given the number 
of days and length of time over which exposures are assessed.  A factor of 25 percent 
was used to represent the percent of time spent fishing in a single area within the 
Study Area. 
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Based on the exposure scenarios for in-water sediment (i.e., contact with sediment on 
anchors, hooks, or crayfish pots), the extent of contact with in-water sediment would 
be significantly less than what would occur with soil.  Ingestion rates for soil are 
based on exposure to soil during yard work and to indoor dust (EPA 1997).  These 
ingestion rates are not applicable to the in-water sediment exposure scenarios; 
however, incidental ingestion rates are not available for sediment.  It is assumed that 
the incidental ingestion rate for in-water sediment is 50% of the ingestion rate for 
residential incidental soil scenarios.  For dermal contact, hands and forearms are the 
only body parts that could be exposed to in-water sediment on a regular basis (i.e., on 
a year-round basis).  It is assumed that the entire surface area of both hands and 
forearms would be exposed to in-water sediment.  The adherence and absorption 
factors are assumed to be the same as those for beach sediment.  Exposure 
assumptions for in-water sediment contact for fishers are presented in Table 3-27. 

3.5.1.5.3 Fish Consumption 
The fish consumption scenario included three different fish ingestion rates, as well as 
single species and multiple species diets of resident fish species.  Study Area-specific 
fish consumption information is not available for the fish consumption scenarios.  
Therefore, to evaluate the potential range in consumption patterns that may exist, 
three high-end ingestion rates were used to calculate intakes for adults and three were 
used for children.  EPA specified the ingestion rates used in this BHHRA.  For adults, 
the fish ingestion rates were 17.5 grams per day (g/day), 73 g/day, and 142 g/day.  
These rates correspond to approximately 2 meals per month, 10 meals per month, and 
19 meals per month, based on an 8-ounce serving size, every month of the year, 
consisting exclusively of fish caught within the Study Area.  It should be noted that 
the current fish consumption advisory, based on PCBs, for the LWR recommends that 
children and expectant mothers do not eat resident fish from the Portland Harbor, and 
that healthy adults eat no more than one 8-ounce meal per month of resident fish from 
the Portland Harbor (ODHS 2007).  However, it is unclear to what extent this 
advisory is followed by people who consume fish from the Study Area. 

Two of these rates, 17.5 g/day and 142 g/day, represent the 90th and 99th percentile 
ingestion rates for uncooked freshwater and estuarine finfish and shellfish for 
individuals (consumers and non-consumers) of age 18 and over in the United States 
(EPA 2002b).  Because these rates are from a national dietary study, they may not be 
representative of site-specific consumption patterns.  Additional uncertainties 
associated with these ingestion rates are discussed in Section 7.  The other ingestion 
rate used in this BHHRA, 73 g/day, is from a creel study conducted in the Columbia 
Slough and is the 95 percent upper confidence limit on the average for ingestion of 
fish where 75 percent of the mass of the total fish is consumed (Adolfson 1996).   
While this study may be more representative of consumption patterns for the Study 
Area, the study was limited in scope and the reported ingestion rates were estimated 
based on numerous assumptions.  For all three of the ingestion rates evaluated, the 
ingestion rates represent high-end fish consumption relative to the average ingestion 
rates from these respective studies.  These high-end ingestion rates were used for both 
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the mean and 95% UCL/max risk calculations, and for the purposes of this BHHRA, 
they are referred to as the high (17.5 g/day), higher (73 g/day), and highest (142 
g/day) ingestion rates. 

Limited information is available about fish consumption by children.  The child 
scenario evaluated in this BHHRA is for 0 to 6-year olds.  The national dietary study 
does not include consumption information for this age range.  However, this age 
range was evaluated in the CRITFC Fish Consumption Survey (CRITFC 1994).  In 
that survey, the ratio of the child 95th percentile ingestion to the adult 95th percentile 
ingestion rate, which is the comparison specified by EPA, was 0.42.  This ratio was 
applied to the three adult ingestion rates to estimate the child ingestion rates.  The 
corresponding rates that were used for children were 7 g/day, 31 g/day, and 60 g/day.  
As with the adult fisher, ingestion rates for the child-fish consumption scenario are 
referred to as high (7 g/day), higher (31 g/day), and highest (60 g/day) for the 
purposes of this BHHRA.  Exposure assumptions for fish consumption are presented 
in Table 3-29.   

For the fish consumption scenarios, risks were evaluated separately for consumption 
of each individual target resident fish species (smallmouth bass, black crappie, brown 
bullhead, and common carp) assuming only one species was consumed in each 
scenario. For these individual species scenarios the ingestion rates for the entire diet 
(regardless of species) were used with concentration data on each individual resident 
species (for both whole body and fillet tissue).  EPCs were calculated for fishing 
zones (common carp, black crappie and brown bullhead) and mile reach (smallmouth 
bass) as well as for the entire Study Area, as described in Section 3.4.5.  In addition to 
the individual species diet, a multiple species diet was also evaluated by using the fish 
ingestion rates for the scenarios with the concentration data of all resident species (for 
whole body and fillet tissue) for the Study Area (i.e., a multiple species diet assuming 
that each of the 4 fish target species represents 1/4 of a person’s diet).  The following 
scenarios were evaluated for each of the above ingestion rates using both the 95% 
UCL/max and mean EPCs described in Section 3.4.5 for both whole body and fillet 
samples (because these scenarios were not classified as CT or RME): 

River Mile 
 

Fishing Zone 
 

 Entire Study 
Area 

 
Smallmouth bass 
 

X 
 

 X 
 

Black crappie 
 

 X 
 

X 
 

Common carp 
 

 X 
 

X 
 

Brown bullhead 
 

 X 
 

X 
 

Multiple species 
 

  X 
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The uncertainties associated with the fish consumption scenarios are discussed in 
Section 7 of this BHHRA. 

3.5.1.5.4 Shellfish Consumption 
Site-specific shellfish consumption information is not available.  For shellfish, only 
adult consumption was evaluated.  It should be noted that there is currently a fish 
consumption advisory for wood-treating chemicals in a portion of the Study Area 
recommending that crayfish not be eaten (ODHS 2007).  Ingestion rates of 3.3 g/day 
and 18 g/day were used to calculate intakes from shellfish consumption, and are 
referred to as “medium” and “high” ingestion rates, respectively, for the purposes of 
this BHHRA.  These values represent the 50th percentile (3.3 g/day) and 95th 
percentile (18 g/day) ingestion rates for shellfish consumption from freshwater and 
estuarine systems for individuals of age 18 and older in the United States (EPA 
2002b). These ingestion rates were used with 95% UCL/max and mean EPCs for 
crayfish and clams described in Section 3.4.5 (because these scenarios were not 
classified as CT or RME).  Exposure assumptions for shellfish consumption are 
presented in Table 3-29.  The uncertainties associated with the shellfish consumption 
scenario are discussed in Section 7 of this BHHRA. 

3.5.1.6 Tribal Fishers 
For thousands of years, the Willamette River has been an important ceremonial and 
subsistence fishery (i.e., salmon, lamprey, and sturgeon) for Native American tribes 
of the region.  Native Americans continue to rely on the Willamette River.  For 
example, tribal members conduct a ceremonial spring Chinook fishery and continue 
to harvest lamprey at Willamette Falls annually. 

3.5.1.6.1 Beach Sediment Exposure 
Beach sediment exposure would only occur for tribal fishers during bank fishing at 
natural river beach areas within the Study Area.  EPA provided the exposure 
frequencies and durations for the tribal fishers used in this BHHRA.  Tribal fishers 
were assumed to fish from the same beach area five days per week for the entire year 
(260 days/year) for an entire lifetime (70 years) for the RME.  Although it is not 
known how much sediment contact actually occurs during fishing activities, default 
intake values for residential soil were used.  Exposure assumptions for beach 
sediment contact for tribal fishers are presented in Table 3-26. 

3.5.1.6.2 In-water Sediment Exposure 
At the request of EPA, the exposure frequencies and durations for beach sediment 
were assumed to represent the fishing frequency at the Study Area regardless of 
whether that fishing occurs from a beach or a boat.  In contrast to beach sediment, a 
tribal fisher is unlikely to have significant contact with in-water sediment in a given 
area at the Study Area every time fishing occurs, especially given the number of days 
and length of time over which exposures are assessed.  Therefore, a factor of 25 
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percent was used to represent the percent of time exposed to in-water sediment while 
fishing in a single area within the Study Area. 

Based on the exposure scenarios for in-water sediment (i.e., contact with sediment on 
anchors, or hooks), the extent of contact with in-water sediment would be 
significantly less than what would occur with soil.  Ingestion rates for soil are based 
on exposure to soil during yard work and to indoor dust (EPA 1997).  These ingestion 
rates are not applicable to the in-water sediment exposure scenarios; however, 
incidental ingestion rates are not available for sediment.  It is assumed that the 
incidental ingestion rate for in-water sediment is 50% of the ingestion rate for 
residential soil scenarios.  For dermal contact, hands and forearms are the only body 
parts that could be exposed to in-water sediment on a regular basis.  It is assumed that 
the entire surface area of both hands and forearms would be exposed to in-water 
sediment.  The adherence and absorption factors are assumed to be the same as those 
for beach sediment.  Exposure assumptions for in-water sediment contact for tribal 
fishers are presented in Table 3-27. 

3.5.1.6.3 Fish Consumption 
A multiple species diet that includes resident fish as well as salmonids, lamprey, and 
sturgeon was evaluated for tribal fish consumption.  While site-specific fish 
consumption information is not available for the tribal fish consumption scenario, a 
fish consumption survey was conducted on the reservations of four of the 
participating Tribes (CRITFC 1994).  The 95th percentile fish ingestion rate for 
consumers only from the CRITFC Fish Consumption Survey, which is 175 g/day, 
was used to calculate intakes for adult tribal fish consumers.  This rate corresponds to 
approximately 23 meals per month every month of the year of fish caught exclusively 
within the Study Area.  The CRITFC survey reported that none of the respondents 
fished the Willamette River for resident fish and approximately 4 percent fished the 
Willamette River for anadromous fish. The 95th percentile fish ingestion rate of 73 
g/day for children from the CRITFC Fish Consumption Survey was used for child 
tribal fish consumers.  Exposure assumptions for tribal fish consumption are 
presented in Table 3-29. 

A multiple species diet was evaluated using the fish consumption data from the 
CRITFC Fish Consumption Survey (CRITFC 1994) with concentration data from the 
target resident species as well as from sturgeon, salmon and lamprey caught as a part 
of the ODHS sampling effort.  The fish consumption information from the CRITFC 
survey was used to determine the ingestion rate for each fish species, as shown 
below: 

Grams per day(a) Species Percent of diet 
   

Salmon 
 

67 
 

38.4 
 

Lamprey 
 

12.3 
 

7.0 
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Grams per day(a) Species Percent of diet 
   

Sturgeon 
 

8.6 
 

4.9 
 

Smelt 
 

12.5 
 

7.2 
 

Whitefish 
 

23.2 
 

13.3 
 

Trout 
 

25.1 
 

14.3 
 

Walleye 
 

9.9 
 

5.7 
 

Northern Pikeminnow 
 

3.7 
 

2.1 
 

Sucker 
 

7.3 
 

4.2 
 

Shad 
 

5.2 
 

3.0 
 

Total Ingestion Rate 
 

175 
 

100 
 

(a) Grams per day are based on the weighted mean data in Table 18 of the CRITFC Fish Consumption study. 

For adult tribal consumers, the ingestion rates for anadromous salmonids (67 g/day), 
lamprey (12.3 g/day), and sturgeon (8.6 g/day) were used with the respective 95% 
UCL/max and mean EPCs for those species to calculate intakes.  For the remaining 
species, each of the 95% UCL/max and mean EPCs calculated for the entire Study 
Area for smallmouth bass, black crappie, common carp, and brown bullhead were 
used with an ingestion rate of 21.7 g/day (i.e., the ingestion rate for the sum of the 
species that are not anadromous salmonid, sturgeon or lamprey, 86.9 g/day, divided 
by 4).  The combined intakes from anadromous salmonids, lamprey, sturgeon, and the 
remaining fish species in the above table were used to estimate risks from fish 
consumption.  The intakes for child tribal fish consumers were calculated using the 
same dietary percentages as the adult tribal fish consumers, but with a total ingestion 
rate of 73 g/day. 

Adult salmon, adult lamprey, and sturgeon have life histories such that significant 
exposure to contaminants can occur outside of the Study Area.  The uncertainties in 
estimating the proportion of contaminants in sturgeon, salmon and lamprey and 
associated risks that result from contaminants at the Study Area are discussed in 
Section 7. 

3.5.1.7 Divers 
Divers could contact in-water sediment and surface water while performing specific 
commercial diving activities such as marine construction, underwater inspections, and 
routine operation and maintenance.  As previously discussed in Section 3.3.2.2, 
exposure factors for divers were provided as a directive from EPA in a memorandum 
dated September 15, 2008 (EPA 2008c).  The EPA developed two exposure scenarios 
to differentiate exposures by divers wearing wet suits from exposures by divers 

 
 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. 

58



Portland Harbor RI/FS 
Draft Remedial Investigation Report 

Appendix F: BHHRA 
 September 23, 2009 

 

LWG 
Lower Willamette Group 

wearing dry suits.  For both the RME wet suit and dry suit scenarios, divers were 
assumed to contact in-water sediment and surface water for 25 years of employment 
with 5 days of exposure frequency per year.  For the CT scenario, which only 
includes wet suit divers, divers were assumed to contact in-water sediment and 
surface water for 9 years of employment with 2 days of exposure frequency per year.  
The event duration for exposure to sediment and surface water for both diver 
scenarios was 4 hours per diver for the RME and 2 hours per diver for the CT 
exposure.  Whole body exposure was assumed for the skin surface area for the wet 
suit diver scenario (RME and CT), so that the surface area for the exposed skin was 
18,510 squared centimeters (cm2).  For the skin surface area for the dry suit diver 
scenario (RME only), it was assumed that only the head and neck would be exposed, 
equivalent to a skin surface area of approximately 2,510 cm2.  The sediment dermal 
adherence factors for both diver exposure scenarios were the same as those for the in-
water fishers.  The sediment ingestion rates for both diver exposure scenarios were 
the same as the in-water fishers (RME of 50 mg/day and CT of 25 mg/day), though 
the sediment contact frequency term was not used for divers.  The water ingestion 
rates for both diver exposure scenarios were the same as those used for the 
recreational beach swimmers.  Tables 3-27 and 3-28 summarize exposure 
assumptions for the wet suit and dry suit divers for in-water sediment and surface 
water, respectively, and the reference or rationale for each value. 

3.5.1.8 Hypothetical Domestic Water Use 
Although surface water within the Study Area is not currently used as a domestic 
water source and there are no known plans to use it as a domestic water source in the 
future, hypothetical future use of untreated surface water within the Study Area as a 
domestic water source was evaluated in this BHHRA, as required by EPA.  To 
evaluate this hypothetical scenario, default EPA intake parameters for residential 
drinking water were used for both adult and child exposures.  Exposure duration was 
assumed to be 350 days per year for both adult and child residents.  The water 
ingestion rates used for both adult and child were those recommended for residential 
ingestion of drinking water (EPA 1989).  The event duration and skin surface area 
were the recommended values for adults and children while showering or bathing 
(EPA 2004). Event frequency was once per day for both adult and child.  

Table 3-30 summarizes the exposure assumptions for the hypothetical domestic water 
use by adult and child residents, and the reference or rationale for each value. 

3.5.2 Chemical Specific Exposure Factors and Assumptions 
In calculating chemical intakes, certain assumptions were made that were specific to a 
given chemical or class of chemicals.  These chemical-specific assumptions had an 
effect on both EPCs and intake calculations, and are described below. 
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3.5.2.1 Exposure Point Concentrations 
Calculations of EPCs are described in Section 3.4 and the resulting EPC values are 
presented in Tables 3-2 through 3-25.  Inorganic arsenic EPCs were estimated from 
total arsenic concentrations, as described below.  In addition, PCBs were summed in 
several different ways, as described below. 

Arsenic was analyzed as total arsenic, but the toxicity values for arsenic are only 
relevant for inorganic arsenic, which is most significant for tissue.  In previous fish 
tissue studies in the lower Columbia and Willamette Rivers, the percent of inorganic 
arsenic relative to total arsenic ranged from 0.1% to 26.6% with an average percent 
inorganic arsenic of 5.3% in the resident fish samples from the Willamette River 
(Tetra Tech 1995, EVS 2000).  Shellfish may have a higher percentage of inorganic 
arsenic, as measured in studies on the Lower Duwamish River.  The Columbia River 
Basin Fish Contaminant Survey (EPA 2002c) concluded that a “value of 10% is 
expected to result in a health protective estimate of the potential health effects from 
arsenic in fish.” Therefore, it was assumed that 10% of total arsenic in tissue was in 
the form of inorganic arsenic for purposes of this BHHRA.  The total arsenic 
concentrations were multiplied by 10% and the resulting value was used in 
calculating the tissue EPCs for arsenic.  Uncertainties associated with the assumption 
that 10% of the total arsenic is in the inorganic form in fish and shellfish are 
discussed further in Section 7. 

PCBs were analyzed as Aroclors and congeners in tissue.  For PCBs analyzed as 
Aroclors, the summed concentration of individual Aroclors was used in calculating 
the EPCs, as described in Attachment F2.  For PCBs analyzed as congeners, EPCs 
were calculated using both the total PCB value (sum of individual congeners) and an 
adjusted total PCB value.  The adjusted total PCB value was calculated by subtracting 
the concentration of the coplanar PCB congeners from the total PCB concentration.  
This was done because the coplanar PCB congeners were evaluated separately (as 
TCDD toxic equivalents [TEQs]) for cancer risks.  Further explanation of how PCB 
congeners were summed is provided in Attachment F2. 

3.5.2.2 Dermal Absorption Factors for Sediment 
EPA’s Supplemental Guidance for Dermal Risk Assessment (2004) provides 
chemical specific values for dermal absorption from contaminated soil.  These 
chemical specific dermal absorption factors were used in the intake equations for 
dermal contact with sediment and are presented in Table 3-31.  However, as noted in 
EPA guidance (2004), the amount of chemical absorbed from sediment may differ 
from that absorbed from soil due to differences in the relative importance of 
numerous chemical, physical, and biological factors.  A default dermal absorption 
value was used for semi-volatile organic compounds (SVOCs) that do not have 
chemical specific values.  Per EPA guidance (2004), only those compounds or classes 
of compounds for which dermal absorption factors exist were evaluated quantitatively 
for the dermal contact exposure pathway.  For compounds without dermal absorption 
factors, which are certain metals and perchlorate for the sediment COPCs, dermal 
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intake was assumed to be zero.  The uncertainties associated with chemicals lacking 
dermal absorption factors are discussed in Section 7. 

3.5.2.3 Dermal Absorption Factors for Surface Water and Groundwater Seeps 
One of the parameters in the intake equations for dermal contact with surface water or 
groundwater seeps is the absorbed dose per event (DAevent).  This parameter was 
derived per EPA guidance (2004) using chemical-specific factors, which are 
presented in Table 3-32 for scenarios involving direct contact with surface water or 
groundwater seeps and in Table 3-33 for the hypothetical domestic water use 
scenario.  The chemical specific factors used in the calculation of DAevent were 
obtained from Appendix B (Screening Tables and Reference Values for the Water 
Pathway) of EPA’s Supplemental Guidance for Dermal Risk Assessment (2004).  The 
uncertainties associated with calculating DAevent for chemicals with factors outside of 
the predictive domain are discussed in Section 7. 

3.5.2.4 Oral Bioavailability Factors for Sediment 
Consistent with EPA guidance (1989), the chemical intake equations calculate the 
amount of chemical at the human exchange boundaries, not the amount of chemical 
available for absorption.  Therefore, the estimated intakes calculated in this BHHRA 
are not the same as the absorbed dose of a chemical.  However, the toxicity of an 
ingested chemical depends on the degree to which the chemical is absorbed from the 
gastrointestinal tract into the body.  Per EPA guidance (1989, 2007c), if the exposure 
medium in the risk assessment differs from the exposure medium assumed by the 
toxicity value, an adjustment for bioavailability may be appropriate.  For purposes of 
this BHHRA, oral bioavailability factors were not used to adjust the estimated 
exposures from COPCs in sediment.  The uncertainties associated with not 
considering bioavailability in this BHHRA are discussed in Section 7.   
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4.0 TOXICITY ASSESSMENT 
Toxicity values provide a quantitative estimate of the potential for adverse effects 
resulting from exposure to a chemical.  Toxicity values are used in risk 
assessment to quantify the likelihood of adverse effects occurring at different 
levels of exposure to a chemical.   

Toxicity values were identified for the COPCs that were selected in Section 2.4.  
The cancer and noncancer toxicity values are shown in Tables 4-1 and 4-2, 
respectively.  The following sections discuss the toxicity values and describe how 
they were selected. 

4.1 CARCINOGENIC TOXICITY VALUES 

Slope factors (SFs) are used to quantify the response potency of potential 
carcinogens.  SFs are derived from either human epidemiological or animal studies by 
applying a mathematical model to the dataset to extrapolate from the high doses in 
studies to the lower exposure levels expected for human contact in the environment 
(EPA 1989).  The SF is an upper-bound estimate or maximum likelihood estimate of 
the probability of a response over a lifetime. 

Slope factors are available for oral and inhalation exposure pathways.  The inhalation 
exposure pathway was not quantitatively evaluated in this BHHRA, so inhalation SFs 
were not selected as toxicity values.  Dermal SFs were derived from the oral SFs, as 
described in Section 4.7.  The oral and dermal cancer slope factors are presented in 
Table 4-1.  In accordance with EPA (2005a) guidance, the weight of evidence for 
carcinogenicity for each COPC is also presented in Table 4-1.   

4.2 NONCARCINOGENIC TOXICITY VALUES 

A chemical that exhibits adverse effects other than cancer or mutation-based 
developmental effects is believed to have a threshold (i.e., a dose below which no 
adverse effect is expected to occur).  Reference doses (RfDs) are typically used as 
toxicity values for chemicals with noncarcinogenic effects.  A chronic RfD is defined 
as a daily dose to which humans, including sensitive subpopulations, may be exposed 
throughout their lifetimes without adverse health effects. 

Reference doses are available for oral and inhalation exposure pathways.  The 
inhalation exposure pathway was not quantitatively evaluated in this BHHRA, so 
inhalation RfDs were not selected as toxicity values.  Dermal reference doses were 
derived from oral reference doses, as described in Section 4.7.  Reference doses for 
oral and dermal exposure pathways are presented in Table 4-2. 
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4.3 SOURCES OF TOXICITY VALUES 

The following hierarchy of sources of toxicity values is currently recommended for 
use at Superfund sites (EPA 2003b): 

• Tier 1 – EPA’s Integrated Risk Information System (IRIS) database (EPA 2009b) 
is the preferred source of information because it normally represents the official 
EPA scientific position regarding the toxicity of the chemicals based on the data 
available at the time of the review.  IRIS contains RfDs and SFs that have gone 
through a peer review and EPA consensus review. 

• Tier 2 - EPA’s Provisional Peer Reviewed Toxicity Values (PPRTVs) are toxicity 
values derived for use in the Superfund Program when such values are not 
available in IRIS.  PPRTVs are derived after a review of the relevant scientific 
literature using the methods, sources of data and guidance for value derivation 
used by the EPA IRIS Program.  The PPRTV database includes RfDs and SFs 
that have undergone internal and external peer review.  The Office of Research 
and Development/National Center for Environmental Assessment/Superfund 
Health Risk Technical Support Center (STSC) develops PPRTVs on a chemical-
specific basis when requested by EPA’s Superfund program. 

• Tier 3 - Tier 3 includes additional EPA and non-EPA sources of toxicity 
information.  Priority is given to those sources of information that are the most 
current, the basis for which is transparent and publicly available, and which have 
been peer reviewed.  Tier 3 sources may include, but need not be limited to, the 
following sources:  

− The California Environmental Protection Agency (Cal EPA) Toxicity 
Criteria Database (Cal EPA 2008) includes SFs that have been peer 
reviewed.   

− The ATSDR Minimal Risk Levels are similar to RfDs and are peer 
reviewed.   

− Health Effects Assessment Summary Table (HEAST) toxicity values are 
currently under review by the STSC to derive PPRTVs.  The toxicity 
values remaining in HEAST are considered Tier 3 values. 

Toxicity values were retrieved from the most current version of the Regional 
Screening Levels for Chemical Contaminants at Superfund Sites (EPA 2009a, values 
updated April, 2009).  These values follow the above hierarchy, and present toxicity 
values from IRIS for both noncarcinogenic and carcinogenic effects were selected 
when available.  If a toxicity value is not available from IRIS, toxicity values from 
the PPRTV database are presented, if available.  In the absence of toxicity values 
from either IRIS or the PPRTV database, toxicity values from Tier 3 sources are 
presented, if available.  The sources of the cancer or noncancer toxicity value are 
indicated in Tables 4-1 and 4-2.  The dates shown in Tables 4-1 and 4-2 indicate the 
date of release of the Regional Screening Levels for Chemical Contaminants at 
Superfund Site table (EPA 2009a).   
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For trichloroethylene, EPA provided the draft toxicity value equal to the geometric 
mid-point of the slope factor range (EPA 2001b) to use as the oral cancer slope factor. 
Recommendations were not provided for evaluating oral exposures for noncancer 
endpoints for trichloroethylene.  

4.4 CHEMICALS WITH SURROGATE TOXICITY VALUES 

For some chemicals, if a toxicity value was not available from the above hierarchy, a 
structurally similar chemical was identified as a surrogate.  The reference dose or 
slope factor for the surrogate chemical was selected as the toxicity value and the 
surrogate chemical was indicated in Tables 4-1 and 4-2.  The following chemicals 
have toxicity values from surrogate chemicals: 

• Butyltin ion.  Toxicity values were identified from the recommended 
hierarchy for dibutyltin compounds and tributyltin compounds.  Toxicity of 
alkyltin compounds depends on the number of alkyl side-chains, with 
monoalkyl tin being the least and trialkyl tin the most toxic (National Library 
of Medicine [NLM] 2004).  Therefore, dibutyltin is thought to be more similar 
to butyltin than tributyltin in toxicity, and is more toxic than butyltin.  As a 
health protective approach, the toxicity value for dibutyltin compounds was 
selected as a surrogate for butyltin ion. 

• Dibutyltin ion.  The available toxicity value for dibutyltin is for dibutyltin 
compounds.  However, the BHHRA sample results were for dibutyltin ion.  
The dibutyltin compounds toxicity value was selected as a surrogate for 
dibutyltin ion. 

• Tributyltin ion.  The available toxicity value for tributyltin is for tributyltin 
compounds.  However, the BHHRA sample results were for tributyltin ion.  
The tributyltin compounds toxicity value was selected as a surrogate for 
tributyltin ion. 

• Acenaphthylene.  IRIS classifies acenaphthylene as a category D carcinogen 
(not classifiable as to human carcinogenicity), and therefore, is considered a 
noncarcinogenic polycyclic aromatic hydrocarbon (PAH).  Acenaphthene is 
the noncarcinogenic PAH most similar in structure and carbon number to 
acenaphthylene.  Therefore, the acenaphthene toxicity value was selected as a 
surrogate for acenaphthylene. 

• Benzo(e)pyrene.  IRIS classifies benzo(e)pyrene as a category D carcinogen 
(not classifiable as to human carcinogenicity), and therefore, is considered a 
noncarcinogenic PAH.  Of the noncarcinogenic PAHs most similar in 
structure and carbon number to benzo(e)pyrene, pyrene has the lowest toxicity 
value and is therefore, considered the most toxic.  As a health protective 
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approach, the pyrene toxicity value was selected as a surrogate for 
benzo(e)pyrene. 

• Benzo(g,h,i)perylene.  IRIS classifies benzo(g,h,i)perylene as a category D 
carcinogen (not classifiable as to human carcinogenicity), and therefore, is 
considered a noncarcinogenic PAH.  Of the noncarcinogenic PAHs most 
similar in structure and carbon number to benzo(g,h,i)perylene, pyrene has the 
lowest toxicity value and is therefore, considered the most toxic.  As a health 
protective approach, the pyrene toxicity value was selected as a surrogate for 
benzo(g,h,i)perylene. 

• Dibenzothiophene.  Toxicity values were not available for dibenzothiophene.  
The chemical with the most similar structure with available toxicity values is 
fluorene. The toxicity value for fluorene was selected as a surrogate for 
dibenzothiophene. 

• Dibenzofuran.  Toxicity values were not available for dibenzofuran.  The 
chemical with the most similar structure with available toxicity values is 
fluorene.  The toxicity value for fluorene was selected as a surrogate for 
dibenzofuran. 

• Di-n-octyl phthalate.  Toxicity values were not available for di-n-octyl 
phthalate.  The chemical with the most similar structure with available toxicity 
values is dibutyl phthalate.  The toxicity value for dibutyl phthalate was 
selected as a surrogate for di-n-octyl phthalate. 

• Perylene.  IRIS classifies perylene as a category D carcinogen (not classifiable 
as to human carcinogenicity), and therefore, is considered a noncarcinogenic 
PAH.  Of the noncarcinogenic PAHs similar in structure and carbon number 
to perylene, pyrene has the lowest toxicity value and is therefore, considered 
the most toxic.  As a health protective approach, the pyrene toxicity value was 
selected as a surrogate for perylene. 

• Phenanthrene.  IRIS classifies phenanthrene as a category D carcinogen (not 
classifiable as to human carcinogenicity), and therefore, is considered a 
noncarcinogenic PAH.  Of the noncarcinogenic PAHs similar in structure and 
carbon number to phenanthrene, pyrene has the lowest toxicity value and is 
therefore, considered the most toxic.  As a health protective approach, the 
pyrene toxicity value was selected as a surrogate for phenanthrene. 

• Retene. Retene is a PAH classified by IRIS as a category D carcinogen (not 
classifiable as to human carcinogenicity). Of the noncarcinogenic PAHs 
similar in structure and carbon number to perylene, pyrene has the lowest 
toxicity value and is therefore, considered the most toxic. As a health 
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protective approach, the pyrene toxicity value was selected as a surrogate for 
perylene. 

• Endrin aldehyde.  Endrin aldehyde can occur as an impurity of endrin or as a 
degradation product (ATSDR 1996).  The toxicity value for endrin was 
selected as a surrogate for endrin aldehyde. 

• Endrin ketone.  Endrin ketone can occur as an impurity of endrin or as a 
degradation product (ATSDR 1996).  The toxicity value for endrin was 
selected as a surrogate for endrin ketone. 

• 4-Nitrophenol.  IRIS has toxicity values for 2-methylphenol and 4-
methylphenol, but not 4-nitrophenol.    The toxicity value for 4-methylphenol 
was selected as a surrogate for 4-nitrophenol. 

4.5 CHEMICALS WITHOUT TOXICITY VALUES  

Only two COPCs, titanium and delta-hexachlorocyclohexane (delta-HCH), did not 
have available SF and RfD toxicity values or appropriate surrogate chemicals from 
sources included in the hierarchy.  Titanium is a naturally occurring element and has 
been characterized as having extremely low toxicity (Friberg et al. 1986).  An STSC 
review concluded that the other hexachlorocyclohexane isomers could not be used as 
surrogates for delta-HCH due to differences in toxicity (EPA 2002d).  In this 
BHHRA, the potential risks from titanium and delta-HCH are discussed qualitatively 
in the uncertainty assessment in Section 7. 

SFs and RfDs were not identified for lead because lead was evaluated through 
comparison with benchmark concentrations that are based on blood lead levels.  
Benchmark concentrations for child exposure scenarios were predicted by the 
Integrated Exposure Uptake Biokinetic (IEUBK) model.  Benchmark concentrations 
for adult exposure scenarios were predicted by the Adult Lead Methodology (ALM). 
Uncertainties associated with using these benchmark concentrations are discussed in 
Section 7.4.4. 

4.6 TOXICITY VALUES FOR CHEMICAL MIXTURES 

Some toxicity values are based on exposure to chemical mixtures and not to 
individual chemicals.  As a result, the risks were evaluated for the combined exposure 
to the chemicals and not on an individual chemical basis.  The chemicals that were 
evaluated for toxicity as mixtures are indicated in Tables 4-1 and 4-2, and are 
discussed below.   

• Chlordane.  The chlordane toxicity values were derived for technical 
chlordane, which is composed of a mixture of chlordane isomers.  The 
chlordane isomers analyzed in Round 1, Round 2, and Round 3 samples were 
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alpha-chlordane, trans-chlordane, cis-nonachlor, trans-nonachlor, and 
oxychlordane.  These isomers were summed in a total chlordane 
concentration.  The SF and RfD for technical chlordane were used to evaluate 
total chlordane. 

• DDD, DDE, and DDT.  Technical DDT includes 2,4’-DDT and 4,4’-DDT, as 
well as 2,4’-DDE, 4,4’-DDE, 2,4’-DDD, and 4,4’-DDD.  DDD, DDE, and 
DDT have separate SFs included in IRIS.  While the SFs were derived for the 
4,4’ isomers, the SFs were used to evaluate the sum of the 2,4’ and 4,4’ 
isomers because toxicity values are not available for the 2,4’ isomers.  The 
DDT RfD was derived for a mixture of the 2,4’ and 4,4’ isomers and was used 
to evaluate the noncancer endpoint of DDT.  An RfD is not available for the 
DDD or DDE isomers, so the DDT RfD was selected as a surrogate toxicity 
value and was used to evaluate the noncancer endpoint of DDD and DDE. 

• Endosulfan.  The toxicity value (RfD) for endosulfan was derived from 
studies using technical endosulfan, which includes alpha-endosulfan, beta-
endosulfan and endosulfan sulfate.  These compounds were summed in a total 
endosulfan concentration.  The RfD for technical endosulfan was used to 
evaluate total endosulfan. 

• PCBs.  The PCB cancer SF was derived for PCB mixtures based on 
administered doses of Aroclors to rats.  The cancer SF was applied to total 
PCBs, measured either as congeners or Aroclors.  The PCB SF was applied to 
the total PCB congener concentration after subtracting the total dioxin-like 
PCB congener concentration.  Dioxin-like PCB congener concentrations were 
evaluated separately using the 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-
TCDD) SF, as described below for dioxins and furans.  This approach double-
counts the toxicity of the dioxin-like PCBs, as discussed in Section 7.3.6. The 
Aroclor 1254 RfD was used to evaluate the noncancer endpoint for total 
PCBs, measured either as total unadjusted congeners or Aroclors. 

• Dioxins and furans.  Toxic Equivalency Factors (TEFs) from the World 
Health Organization (WHO) (Van den Berg 2006) were used to evaluate 
carcinogenic effects of dioxin and furan congeners and dioxin-like PCB 
congeners (see Table 4-3).  Concentrations of congeners are multiplied by 
their TEFs to estimate the toxicity of these congeners relative to 2,3,7,8-
TCDD; the resulting concentrations are then summed into a total 2,3,7,8-
TCDD TEQ.  The 2,3,7,8-TCDD SF was used to evaluate the cancer endpoint 
of the TEQ for dioxin and furan congeners and for dioxin-like PCB 
congeners.  The 2,3,7,8-TCDD RfD was used with the same approach to 
evaluate the noncancer endpoint of the TEQ for dioxin and furan congeners 
and for dioxin-like PCB congeners.  
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• Carcinogenic PAHs.  Carcinogenic PAHs can be evaluated for toxicity based 
on their potency equivalency factor (PEF), which estimates toxicity relative to 
benzo(a)pyrene (EPA 1993).  The toxicity values for individual PAHs shown 
in Table 4-1 incorporate their respective PEFs.  Risk from both individual and 
total carcinogenic PAHs was assessed in this BHHRA. 

4.7 DERMAL TOXICITY ASSESSMENT 

Most toxicity values are based on oral, not dermal, exposures.  For oral exposures, 
toxicity values are often expressed as the amount of substance administered, whereas 
dermal exposures are expressed as absorbed dose.  EPA has developed a simplified 
method for oral-to-dermal extrapolations (EPA 2004).  These extrapolations involve 
an adjustment to the oral toxicity value based on the GI absorption factor of the 
specific chemical in the same administration vehicle (e.g., corn oil, food) as used in 
the critical toxicity study to derive an estimated dermal dose. 

As recommended by EPA guidance (EPA 2004), an adjustment to the oral toxicity 
factor to account for the estimated absorbed dose was applied in this BHHRA when 
the following conditions are met: 

• The toxicity value derived from the critical study is based on an administered 
dose (e.g., through diet or by gavage) 

• A scientifically defensible database demonstrates the GI absorption of the 
chemical is less than 50% in a medium similar to the one used in the critical 
study. 

If both of these conditions are met, the oral toxicity factor was adjusted to reflect the 
absorbed dose in this BHHRA.  For carcinogenic effects, the oral slope factor was 
divided by the GI absorption factor to estimate the dermal slope factor.  For 
noncarcinogenic effects, the oral reference dose was multiplied by the GI absorption 
factor to estimate the dermal reference dose. 

If both conditions for adjustment are not met, the oral toxicity value was used as a 
surrogate for the dermal toxicity value in the BHHRA.  Dermal toxicity factors are 
presented in Tables 4-1 and 4-2. 
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5.0 RISK CHARACTERIZATION 
Risk characterization integrates the information from the exposure assessment and 
toxicity assessment, using a combination of qualitative and quantitative information.  
With this information, risk characterization estimates the potential health risk, based 
on the dose of a chemical, that a person may receive under certain site-specific 
exposure conditions and the toxicity of that chemical.  Consistent with DEQ (DEQ 
2000a) and EPA guidance (EPA 1989), noncarcinogenic and carcinogenic effects 
were evaluated separately.  To characterize potential noncarcinogenic effects, 
comparisons were made between projected intakes of substances and toxicity values 
(Section 5.1.1).  To characterize potential carcinogenic effects, projected intakes and 
chemical-specific, dose-response data were used to estimate the probability that an 
individual will develop cancer over a lifetime of exposure (Section 5.1.2).   

5.1 RISK CHARACTERIZATION ESTIMATES 

This section describes how estimates for noncancer hazards and cancer risks were 
estimated in this BHHRA.   

5.1.1 Noncancer Hazard Estimates 
The potential for adverse effects resulting from exposure to chemicals with 
noncarcinogenic effects is generally addressed by comparing the CDI or absorbed 
dose for a specific COPC to its RfD.  This comparison was made by calculating the 
ratio of the estimated CDI (or absorbed dose) to the corresponding RfD to yield a 
hazard quotient (HQ):  

RfD
CDIHQ =  

HQs for individual chemicals were summed to yield hazard indices (HIs) that provide 
a conservative estimate of total hazard.  Per EPA guidance (1989), HQs should only 
be summed for chemicals with common toxicological endpoints.  Toxicological 
endpoints for COPCs are summarized in Table 5-1.  Endpoint-specific HIs (e.g., 
neurological or immune system effects) were calculated for each exposure area in this 
BHHRA.  The Columbia River Fish Contaminant Study performed a similar analysis 
for fish tissue collected from the Columbia River Basin (EPA 2002c).  Toxicity 
endpoints were retrieved from EPA’s Integrated Risk Information System (EPA 
2009b), and may differ from the endpoints used in CRITFC due to updates in the 
IRIS database since the CRITFC study.  

Estimated HIs were compared to a target HI of 1, below which remedial action at a 
Superfund site is generally not warranted (EPA 1991a).   
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5.1.2 Cancer Risk Estimates 
Potential cancer risks were assessed by multiplying the estimated LADI or absorbed 
dose of a carcinogen by its SF.  This calculated risk is expressed as the probability of 
an individual developing cancer over a lifetime as a result of exposure to the potential 
carcinogen, and is a health protective estimate of the incremental probability of 
excess individual lifetime cancer risk. 

SFLADIRisk *=  

Initially, potential cancer risks were estimated separately for each chemical.  The 
separate potential cancer risk estimates were summed across chemicals for each 
exposure area to obtain the cumulative excess lifetime cancer risk for the exposure 
scenario.   

All cancer risks were calculated using this same linear model, even though risk 
estimates for some scenarios exceed 10-2, in which case, EPA guidance (EPA 1989) 
states that risks may be calculated using an exponential model.  Estimated total cancer 
risks were compared to a 10-4 to 10-6 risk range, which is the “target range” within 
which the EPA strives to manage risk as a part of the Superfund program (EPA 
1991a).  The DEQ acceptable risk levels are 1 x 10-6 for individual carcinogens and 
1x10-5 for cumulative cancer risks. 

5.1.3 Cumulative Risk Estimates 
Noncancer HQs and cancer risks were calculated for all individual chemicals for 
which EPCs were available, as described above.  In some cases, chemicals were 
analyzed by different methods, so there were multiple EPCs for that chemical.  In 
calculating the cumulative risks, only the risk associated with the EPC for one method 
was included in the sum to avoid double-counting the risks from a given chemical.   

For example, total PCBs were analyzed both as congeners and as Aroclors.  In 
sediment, the Aroclor dataset was larger, so the risk from total PCBs as Aroclors was 
included in the cumulative risk estimate for sediment.  For tissue, the congener 
analysis provides better detection limits.  Therefore, the risk from total PCBs as 
congeners was included in the cumulative risk estimate for tissue, if congener data 
were available.  If congener data were not available for tissue, the risk from total 
PCBs as Aroclors was used in estimating the cumulative risk for tissue. 

In surface water and most of the groundwater seep samples, metals were analyzed as 
both total and dissolved.  Because total concentrations are typically higher, the EPCs 
for total metals were included in the cumulative risk estimates as a conservative 
approach. 

The individual risks from the EPCs for all of the analytical methods are presented in 
the risk characterization result tables (Tables 5-2 through 5-181).  The tables also 
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indicate which results were included in the cumulative risks when multiple EPCs 
were available for a given chemical. 

5.2 RISK CHARACTERIZATION RESULTS 

This section presents the results of the risk characterization for each of the scenarios 
described in Section 3.  Uncertainties associated with the assumptions in each 
exposure scenario are discussed in detail in Section 7.  If actual exposures for each 
scenario were less than the exposures assumed in the risk calculations, the estimated 
risks would also decrease correspondingly. 

5.2.1 Beach Sediment Risk Characterization Results  
Potential risks from exposure to beach sediment through incidental ingestion and 
dermal absorption were estimated for the dockside workers, transients, recreational 
beach users, fishers and tribal fishers.  There were multiple uncertainties associated 
with the direct exposure to beach sediment scenarios such as the spatial scale of the 
individual beaches and the exposure parameters, which are further described in the 
following sections.  The health protective assumptions regarding direct exposure to 
beach sediment were multiplied together, which magnifies the overall conservatism in 
the risk estimates.  Beaches with cumulative cancer risks greater than 10-6 and 10-5 
are summarized by exposure point and receptor in Maps 5-1 and 5-2, respectively. 
There were no beach areas associated with cancer risk levels greater than 10-4 or HIs 
greater than 1.   

5.2.1.1 Dockside Worker  
Risks for the dockside worker were estimated separately for each beach designated as 
a potential dockside worker use area, which are shown in Map 2-1.  The results of the 
risk evaluation for dockside worker exposure to beach sediment are presented in 
Tables 5-2 through 5-5.   

The dockside worker RME scenario for beach sediment results in exceedances of a 
cumulative cancer risk level of 10-6 at beaches 06B025 and B004.  There are no 
exposure areas that result in an exceedance of 10-4 cancer risk for the dockside worker 
RME scenario.  The maximum cumulative cancer risk for an individual exposure area 
occurs at 06B025 (9 x 10-5) and is primarily due to incidental ingestion of beach 
sediment containing benzo(a)pyrene.  In addition to benzo(a)pyrene, other chemicals 
contributing to a calculated individual cancer risk greater than 10-6 for at least one 
exposure area include: benzo(a)anthracene, benzo(b)flouranthene, 
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.  The HIs for the dockside 
worker RME scenario do not exceed 1.  In estimating risks for the RME scenario, it 
was assumed that exposure occurs at an individual beach one day per week for 50 
weeks a year for 25 years, and the level of exposure is the same as for soil.     
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The dockside worker CT scenario for beach sediment results in one exceedance of  
10-6 cumulative cancer risk (at beach 06B025, 6 x10-6 risk), which is primarily due to 
the incidental ingestion of sediment containing benzo(a)pyrene.  There are no 
exposure areas that result in an exceedance of 10-4 cancer risk for the dockside worker 
CT beach sediment scenario.  The dockside worker CT scenario results in no 
exceedances of a HI of 1.  In estimating risks for the CT scenario, it was assumed that 
exposure occurs at an individual beach one day per week for 44 weeks a year for nine 
years, and the level of exposure is the same as for soil.   

5.2.1.2 Transients 
Risks for the transients were estimated separately for each beach designated as a 
potential transient use area, which are shown in Map 2-1.  The results of the risk 
evaluation for transient exposure to beach sediment are presented in Tables 5-6 
through 5-9. 

The transient RME scenario for beach sediment results in no exceedances of 10-6 
cancer risk and no exceedances of a HI of 1.  The transient CT scenario for beach 
sediment results in no exceedances of 10-6 cancer risk and no exceedances of a HI of 
1. 

5.2.1.3 Recreational Beach Users  
Risks for the recreational beach users were estimated separately for each beach 
designated as a potential recreational use area, which are shown in Map 2-1.  Risks 
were evaluated for both adult and child recreational beach users.  The results of the 
risk evaluation for adult recreational beach user exposure to beach sediment are 
presented in Tables 5-10 through 5-13.  The results of the risk evaluation for child 
recreational beach user exposure to beach sediment are presented in Tables 5-14 
through 5-17. 

5.2.1.3.1 Adult Recreational Beach Users 
The adult recreational beach user RME scenario for beach sediment results in 
cumulative risk exceedances of 10-6 at the following beaches: 04B024, 06B030, 
B003, and B005.  There are no exceedances of 10-4 cancer risk for the adult 
recreational beach user RME scenario.  The maximum cumulative cancer risk from 
RME occurs at Beach 06B030 (4 x 10-6) and is primarily due to incidental ingestion 
of beach sediment containing arsenic.  The adult recreational beach user RME 
scenario for beach sediment resulted in no HIs greater than 1.   

Arsenic is a naturally occurring metal.  The concentration for arsenic in soil 
recognized by DEQ to represent background levels in Oregon is 7 milligrams per 
kilogram (mg/kg) (DEQ 2007).  At this background concentration, the calculated risk 
from arsenic would exceed 10-6 for the adult recreational beach user RME scenario.  
When a background concentration of 7 mg/kg is subtracted from detected 
concentrations of arsenic in beach sediment, resulting cumulative risks for the adult 
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recreational beach user RME scenario exceed 10-6 at beaches 04B024 and B003.  
Beaches with risk exceedances of 10-6 excluding risks from background arsenic are 
shown for all exposure scenarios for beach sediment in Map 5-3.  In addition to risks 
from exposure arsenic in beach sediment, risks from exposure to total cPAHs in 
beach sediment exceed 10-6 at two beach locations. 

The adult recreational beach user CT scenario for beach sediment results in no 
exceedances of 10-6 cumulative cancer risk and no exceedances of an HI  
of 1. 

In estimating risks for the RME scenario, it was assumed that exposure occurs at an 
individual beach five days per week in the summer, one day per week in the spring 
and fall, and one day per month in the winter for 30 years, and the level of exposure is 
the same as for residential soil, except the adherence factor is even greater than that 
recommended for residential soil.  For the CT scenario, it was assumed that exposure 
occurs at an individual beach two days per week in the summer and two days per 
month in the spring and fall for nine years, and the level of exposure is the same as 
for residential soil, except the adherence factor is even greater than that recommended 
for residential soil.   

5.2.1.3.2 Child Recreational Beach Users 
The child recreational beach user RME scenario for beach sediment results in 
cumulative risk exceedances of 10-6 at 13 of the 15 exposure areas (beaches 09B024 
and 09B028 do not exceed 10-6 cumulative cancer risk).  There are no exceedances of 
10-4 cancer risk for the child recreational beach user RME scenario.  The maximum 
cumulative cancer risk from RME occurs at beaches 06B030, B003, and 04B024 (1 x 
10-5) and is primarily due to dermal absorption of soil containing arsenic and 
benzo(a)pyrene.  The child recreational beach user RME scenario resulted in no HIs 
greater than 1. 

The cumulative risk exceedances are primarily due to arsenic, which is naturally 
occurring.  At the DEQ background soil concentration of 7 mg/kg, the calculated risk 
from arsenic would exceed 10-6 for the child recreational beach user RME scenario.  
When a background arsenic concentration of 7 mg/kg is subtracted from detected 
arsenic concentrations in beach sediment from potential human use areas, resulting 
cumulative risks for the child recreational beach user RME scenario exceed 10-6 at 
five beaches, as shown in Map 5-3.  These exceedances are due to exposure arsenic at 
one beach, and exposure to benzo(a) pyrene or total cPAHs at the other four. 

The child recreational beach user CT scenario for beach sediment results in no 
exceedances of 10-6 cumulative cancer risk and no exceedances of a HI of 1.   

In estimating risks for the RME scenario, it was assumed that exposure occurs at an 
individual beach five days per week in the summer, 1 day per week in the spring and 
fall, and one day per month in the winter for 6 years, and the level of exposure is the 
same as for residential soil, except the adherence factor is even greater than that 
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recommended for residential soil.  For the CT scenario, it was assumed that exposure 
occurs at an individual beach two days per week in the summer and two days per 
month in the spring and fall for six years, and the level of exposure is the same as for 
residential soil, except the adherence factor is even greater than that recommended for 
residential soil.  . 

5.2.1.4 Tribal Fishers  
Risks for the tribal fishers were estimated separately for each beach designated as a 
potential transient or recreational use area, which are shown in Map 2-1.  The results 
of the risk evaluation for tribal fisher exposure to beach sediment are presented in 
Tables 5-18 through 5-21.   

The tribal fisher RME scenario for beach sediment results in exceedances of 10-6 
cumulative cancer risk at 18 of 18 exposure areas.  There are no exceedances of 10-4 
cancer risk for the tribal fisher RME scenario.  The maximum cumulative cancer risk 
occurs at beaches 06B030, B003 and 04B024 (2 x10-5) and is primarily due to 
incidental ingestion of sediment containing arsenic.  In addition to arsenic, 
benzo(a)pyrene also results in an individual cancer risk greater than 10-6 at some 
exposure areas.  The tribal fisher RME scenario for beach sediment resulted in no HIs 
greater than 1. 

The tribal fisher CT scenario for beach sediment results in exceedances of 10-6 
cumulative cancer risk at one of the 18 exposure areas (beach 06B030) primarily due 
to incidental ingestion of sediment containing arsenic.  There are no exceedances of 
10-4 cancer risk or HI of 1 for the tribal fisher CT scenario. 

The cumulative risk exceedances of 10-6 are primarily due to arsenic, which is 
naturally occurring.  At the DEQ background soil concentration of 7 mg/kg, the 
calculated risk from arsenic would exceed 10-6 for the tribal fisher RME scenarios.  
When a background arsenic concentration of 7 mg/kg is subtracted from detected 
arsenic concentrations in beach sediment from potential human use areas, resulting 
cumulative risks for the tribal fisher RME scenario exceed 10-6 at eight beaches, due 
primarily to exposure to benzo(a)pyrene and total cPAHs, as shown in Map 5-3.  
Excluding background arsenic concentrations, exposure to beach sediment results in 
risks exceeding 10-6 from exposure to arsenic at one beach location.  The maximum 
cumulative risk to tribal fishers from potential exposure to beach sediment excluding 
background contribution from arsenic is 1 x10-5, which occurs at beaches 04B024 and 
B003. 

In estimating risks for the RME scenario, it was assumed that exposure occurs at an 
individual beach 5 days per week for the entire year for 70 years and the level of 
exposure is the same as for residential soil, except the adherence factor is even greater 
than that recommended for residential soil.  For the CT scenario, it was assumed that 
exposure occurs at an individual beach two days per week for the entire year for 30 
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years, and the level of exposure is the same as for residential soil, except the 
adherence factor is even greater than that recommended for residential soil.   

5.2.1.5 Fishers 
Risks for the high- and low- frequency fishers were estimated separately for each 
beach designated as a potential transient or recreational use area, which are shown in 
Map 2-1.  The results of the risk evaluation for high-frequency fisher exposure to 
beach sediment are presented in Tables 5-22 through 5-25.  The results of the risk 
evaluation for low-frequency fisher exposure to beach sediment are presented in 
Tables 5-26 through 5-29.   

5.2.1.5.1 High-frequency Fishers 
The high-frequency fisher RME scenario for beach sediment results in exceedances 
of 10-6 cumulative cancer risk at 9 of 18 exposure areas (see Table 5-22).  There are 
no exceedances of 10-4 cancer risk for the high-frequency fisher RME scenario.  The 
maximum cumulative cancer risk occurs at beaches 04B024 and 06B030 (6 x 10-6) 
and is primarily due to incidental ingestion of sediment containing arsenic.  In 
addition to arsenic, benzo(a)pyrene is the only other individual analyte resulting in a 
cancer risk greater than 10-6 at some exposure areas.  The high-frequency fisher RME 
scenario for beach sediment resulted in no HIs greater than 1. 

The cumulative risk exceedances of 10-6 are primarily due to arsenic, which is 
naturally occurring.  At the DEQ background soil concentration of 7 mg/kg, the 
calculated risk from arsenic would exceed 10-6 for the high-frequency fisher RME 
scenarios.  When a background arsenic concentration of 7 mg/kg is subtracted from 
detected arsenic concentrations in beach sediment from potential human use areas, 
resulting cumulative risks for the high-frequency fisher RME scenario exceed 10-6 at 
three beaches, as shown in Map 5-3.  The maximum cumulative risk to high-
frequency fishers from potential exposure to beach sediment excluding background 
contribution from arsenic is 3 x10-6, which occurs at beaches 04B024 and B003. 

The high-frequency fisher CT scenario for beach sediment results in no exceedances 
of 10-6 cumulative cancer risk and no exceedances of an HI of 1. 

In estimating risks for the RME scenario, it was assumed that exposure occurs at an 
individual beach three days per week for the entire year for 30 years and the level of 
exposure is the same as for residential soil, except the adherence factor is even greater 
than that recommended for residential soil (approximately 4 times higher).  For the 
CT scenario, it was assumed that exposure occurs at an individual beach one day per 
week for the entire year for nine years, and the level of exposure is the same as for 
residential soil, except the adherence factor is even greater than that recommended for 
residential soil.   
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5.2.1.5.2 Low-frequency Fishers  
The low-frequency fisher RME scenario for beach sediment results in exceedances of 
10-6 cumulative cancer risk at six of 18 exposure areas (see Table 5-26).  There are no 
exceedances of 10-4 cancer risk for the low-frequency fisher RME scenario.  The 
maximum cumulative cancer risk occurs at beaches 06B030 and 04B024 (4 x 10-6), 
and is primarily due to incidental ingestion of sediment containing arsenic.  Besides 
arsenic, there are no individual analytes resulting in a cancer risk greater than 10-6.  
The low-frequency fisher RME scenario for beach sediment resulted in no HIs greater 
than 1. 

The cumulative risk exceedances of 10-6 are primarily due to arsenic, which is 
naturally occurring.  When a background arsenic concentration of 7 mg/kg is 
subtracted from detected arsenic concentrations in beach sediment from potential 
human use areas, resulting cumulative risks for the low-frequency fisher RME 
scenario exceed 10-6 at three beaches, as shown in Map 5-3.  The RME cumulative 
risk to low-frequency fishers from potential exposure to beach sediment, excluding 
background contributions from arsenic, is 2 x10-6 at all three of these beaches. 

The low-frequency fisher CT scenario for beach sediment results in no exceedances 
of 10-6 cumulative cancer risk and no exceedances of an HI of 1. 

In estimating risks for the RME scenario, it was assumed that exposure occurs at an 
individual beach two days per week for the entire year for 30 years and the level of 
exposure is the same as for residential soil, except the adherence factor is even greater 
than that recommended for residential soil.  For the CT scenario, it was assumed that 
exposure occurs at an individual beach one day every other week for the entire year 
for nine years, and the level of exposure is the same as for residential soil, except, as 
with the other fisher scenarios, the adherence factor is even greater than that 
recommended for residential soil.   

5.2.2 In-water Sediment Risk Characterization Results 
Potential risks from exposure to in-water sediment through incidental ingestion and 
dermal absorption were estimated for the in-water workers, fishers, tribal fishers, and 
divers.  There were multiple uncertainties associated with the direct exposure to in-
water sediment scenarios such as the spatial scale of the exposure areas and the 
exposure parameters, which are further described in the following sections.  The 
health protective assumptions regarding direct exposure to in-water sediment were 
multiplied together, which magnifies the overall conservatism in the risk estimates.  
Risks were estimated separately for in-water sediment for each of the ½-mile river 
segment exposure areas (east (E) and west (W)) and for Study Area-wide exposure.  
In addition to calculating risks from in-water sediment exposure within the Study 
Area (which includes exposure areas from RM 1.9 to RM 11.8, including Swan Island 
Lagoon), risks from in-water sediment exposure were calculated for three river 
segments outside of the Study Area: the downstream reach (RM 1.0-1.9), the 
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downtown river segment (RM 11.8 – 12.2), and Multnomah Channel.  The exposure 
area from RM 11.5 to 12.0 encompasses samples from both inside and outside of the 
Study Area.  However, Study Area-wide risks were calculated only for samples 
within the Study Area.  Cumulative risk exceedances for in-water sediment scenarios 
are summarized by exposure area in Maps 5-4 through 5-6.   

5.2.2.1 In-water Worker  
The results of the risk evaluation for in-water worker exposure to in-water sediment 
are presented in Tables 5-30 through 5-33.   

The in-water worker RME scenario for in-water sediment results in cumulative 
cancer risk greater than 10-6 at RM segments 4.5E, 6W, and 7W.  There are no 
exceedances of 10-4 cancer risk for the in-water worker RME scenario.  The 
maximum cumulative cancer risk for an individual exposure area occurs at RM 7W (1 
x 10-5) and is primarily due to incidental ingestion of sediment containing 
dioxins/furans.  The only other individual chemical resulting in a cancer risk greater 
than 10-6 within the Study Area is benzo(a)pyrene.  The HIs for in-water worker RME 
scenario do not exceed 1.   

The in-water worker RME scenarios do not result in an exceedance of 10-6 cumulative 
cancer risk or an HI greater than 1 for exposure to in-water sediment from river 
segments assessed outside of the Study Area. 

The in-water worker CT scenario for in-water sediment results in no exceedances of 
10-6 cancer risk and no exceedances of an HI of 1. 

In estimating risks for the RME scenario, it was assumed that exposure occurs at one 
½-mile river segment 10 days every year for 10 years, and the level of exposure is the 
same as for industrial soil.  For the CT scenario, it was assumed that exposure occurs 
at one ½-mile river segment 10 days every year for four years, and the level of 
exposure is the same as for industrial soil.   

5.2.2.2 Tribal Fisher  
The results of the risk evaluation for tribal fisher exposure to in-water sediment are 
presented in Tables 5-34 through 5-37. 

The tribal fisher RME scenario for in-water sediment results in exceedances of 10-6 
cumulative cancer risk in 33 of 40 river mile segments within the Study Area, and 
from Study Area-wide exposure (see Table 5-34).  The tribal fisher RME scenario for 
in-water sediment results in cumulative cancer risk greater than 10-4 at RM 6W and 
RM 7W, which are the locations of the maximum cumulative cancer risk (2 x10-4).  
Risk at RM 7W is primarily due to incidental ingestion of sediment containing 
dioxins/furans; risk at RM 6W is primarily due to incidental ingestion of sediment 
containing benzo(a)pyrene.  In addition to these two chemicals, the following 
individual analytes also result in an individual cancer risk greater than 10-6 in at least 
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one exposure area: arsenic, PCBs, benzo(b)fluoranthene, dibenzo(a,h)anthracene, 
benzo(a)anthracene, indeno(1,2,3-cd)pyrene.   

The tribal fisher RME scenario for in-water sediment results in no HIs greater than 1. 

Exposure areas including river mile segments outside of the Study Area that result in 
risks above 10-6 from the tribal fisher RME scenario for in-water sediment are: RM 
12W (includes samples from RM 12.0W – 12.2W), Multnomah Channel, and RM 
1.5E (includes samples from RM 1.5E – RM 1.9E), RM 1E, and RM1W  Tribal fisher 
exposure to in-water sediment from river segments outside of the Study Area do not 
result in HIs greater than 1. 

The tribal fisher CT scenario for in-water sediment results in exceedances of 10-6 
cumulative cancer risk at two of the 40 river mile segments (RM 6W and RM 7W).  
There are no exceedances of 10-4 cancer risk for the tribal fisher CT scenario.  The 
maximum cumulative cancer risk occurs at RM 6W (6 x10-6) and is primarily due to 
exposure to sediment containing benzo(a)pyrene.  The tribal fisher CT scenario for 
in-water sediment results in no HIs greater than 1. 

There are no risks greater than 10-6 or HIs greater than 1 for CT tribal fisher exposure 
to in-water sediment from river segments assessed outside of the Study Area. 

In estimating risks for the RME scenario, it was assumed that exposure occurs at one 
½-mile river segment five days per week for the entire year for 70 years and that 
exposure resulting in ingestion of sediment and coverage of the hands and forearms 
occurs 25 percent of the time.  For the CT scenario, it was assumed that exposure 
occurs at one ½-mile river segment two days per week for the entire year for 30 years 
and that exposure resulting in ingestion of sediment and coverage of the hands and 
forearms occurs 25 percent of the time.   

5.2.2.3 Fisher  
To evaluate differences in fishing frequencies, risks were evaluated for both high-
frequency and low-frequency fishers.  High-frequency fishers were assumed to fish 
from the same 1/2-mile river segment three days per week for the entire year (156 
days/year) for the default residential exposure duration (30 years) for the RME.  Low-
frequency fishers were assumed to fish from the same 1/2-mile river segment for two 
days per week for the entire year (104 days/year) for the default residential exposure 
duration (30 years) for the RME.  The results of the risk evaluation for high-
frequency fisher exposure to in-water sediment are presented in Tables 5-38 through 
5-41.  The results of the risk evaluation for low-frequency fisher exposure to in-water 
sediment are presented in Tables 5-42 through 5-45.   

5.2.2.3.1 High-Frequency Fisher 
The high-frequency fisher RME scenario for in-water sediment results in exceedances 
of 10-6 cumulative cancer risk in 16 of 40 river mile segments within the Study Area 
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and from Study Area-wide exposure (see Table 5-38).  There are no exceedances of  
10-4 cancer risk for the high-frequency fisher RME scenario.  The maximum 
cumulative cancer risk occurs at RM 7W and RM 6W (5 x10-5).  At RM 7W, risk is 
primarily due to incidental ingestion of sediment containing dioxins/furans.  At RM 
6W, risk is primarily due to incidental ingestion of sediment containing 
benzo(a)pyrene.  In addition to these two chemicals, the following individual analytes 
also result in a cancer risk greater than 10-6 in at least one exposure area: arsenic, 
PCBs, benzo(b)fluoranthene, dibenzo(a,h)anthracene, benzo(a)anthracene, and 
indeno(1,2,3-cd)pyrene.  The high-frequency fisher RME scenario for in-water 
sediment results in no HIs greater than 1. 

For river mile segments outside of the Study Area, RM 12W is the only exposure area 
that results in risk above 10-6 for the high-frequency fisher RME scenario for in-water 
sediment.  Risk at RM 12W is 2 x 10-6, primarily due to exposure to benzo(a)pyrene.  
There are no exposure areas outside of the Study Area resulting in an HI greater than 
1. 

The high-frequency fisher CT scenario for in-water sediment results in no 
exceedances of 10-6 cumulative cancer risk and no exceedances of an HI of 1 for 
exposure areas assessed inside and outside of the Study Area.   

In estimating risks for the RME scenario, it was assumed that exposure occurs at one 
½-mile river segment three days per week for the entire year for 30 years and that 
exposure resulting in ingestion of sediment and coverage of the hands and forearms 
occurs 25 percent of the time (i.e., a factor of 25 percent was used to represent the 
percent of time spent fishing in a single exposure area).  For the CT scenario, it was 
assumed that exposure occurs at one ½-mile river segment one day per week for the 
entire year for nine years and that exposure resulting in ingestion of sediment and 
coverage of the hands and forearms occurs 25 percent of the time.   

5.2.2.3.2 Low-frequency Fisher  
The low-frequency fisher RME scenario for in-water sediment results in exceedances 
of 10-6 cumulative cancer risk at 8 of 40 river mile segments within the Study Area, 
and from Study Area-wide exposure (see Table 5-42).  There are no exceedances of  
10-4 cancer risk for the low-frequency fisher RME scenario.  The maximum 
cumulative cancer risk occurs at RM 7W and RM 6W (3 x10-5).  At RM 7W, risk is 
primarily due to incidental ingestion of sediment containing dioxins/furans; at RM 
6W, risk is primarily due to incidental ingestion of sediment containing 
benzo(a)pyrene.  In addition to these two chemicals, the following individual analytes 
also result in a cancer risk greater than 10-6 in at least one exposure area: PCBs, 
dibenzo(a,h)anthracene, benzo(a)anthracene, benzo(b)fluoranthene, and indeno(1,2,3-
cd)pyrene.  The low-frequency fisher RME scenario for in-water sediment results in 
no HIs greater than 1. 
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There are no risks greater than 10-6 or HIs greater than 1 for the low-frequency fisher 
RME scenario for exposure to in-water sediment from river segments assessed 
outside of the Study Area. 

The low-frequency fisher CT scenario for in-water sediment results in no 
exceedances of 10-6 cumulative cancer risk and no exceedances of an HI of 1 for 
exposure areas inside and outside of the Study Area.   

In estimating risks for the RME scenario, it was assumed that exposure occurs at one 
½-mile river segment two days per week for the entire year for 30 years and that 
exposure resulting in ingestion of sediment and coverage of the hands and forearms 
occurs 25 percent of the time.  For the CT scenario, it was assumed that exposure 
occurs at one ½-mile river segment one day every other week for the entire year for 
nine years and that exposure resulting in ingestion of sediment and coverage of the 
hands and forearms occurs 25 percent of the time.   

5.2.2.4 Diver 
Risks were evaluated for commercial divers wearing either a wet suit or a dry suit.  
The results of the risk evaluation for commercial wet suit diver exposure to in-water 
sediment are presented in Tables 5-46 through 5-49.  The results of the risk 
evaluation for a commercial dry suit diver exposure to in-water sediment are 
presented in Tables 5-50 and 5-51. 

 
5.2.2.4.1 Diver in Wet Suit 
The commercial diver in a wet suit RME scenario for in-water sediment results in 
exceedances of 10-6 cumulative cancer risk in 5 of 40 ½-mile river mile segments 
within the Study Area and for Study Area-wide exposure (see Table 5-46).  There are 
no exceedances of 10-4 cancer risk for this scenario.  The maximum cumulative 
cancer risk occurs at RM 6W (3 x10-5) and is primarily due to incidental ingestion of 
sediment containing benzo(a)pyrene.  In addition to benzo(a)pyrene, the following 
individual analytes also result in a cancer risk greater than 10-6 in at least one 
exposure area: PCBs, dioxin/furans, benzo(b)fluoranthene, dibenzo(a,h)anthracene, 
benzo(a)anthracene, and indeno(1,2,3-cd)pyrene.  The commercial diver in a wet suit 
RME scenario for in-water sediment results in no HIs greater than 1. 

There are no exposure areas outside of the Study Area that result in risks above 10-6 
or HIs greater than 1 for this scenario. 

The commercial diver in a wet suit CT scenario for in-water sediment results in no 
exceedances of 10-6 cumulative cancer risk and no exceedances of an HI of 1 for 
exposure areas assessed inside and outside of the Study Area (see Table 5-47 and 5-
49).   

In estimating risks for the RME scenario, it was assumed that exposure occurs at one 
½-mile river segment five days per year for 25 years and that exposure resulting in 
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ingestion of sediment and coverage of the hands and forearms occurs 100 percent of 
the time.  For the CT scenario, it was assumed that exposure occurs at one ½-mile 
river segment two days per year for nine years and that exposure resulting in 
ingestion of sediment and coverage of the hands and forearms occurs 100 percent of 
the time.  Skin surface area in contact with sediment is assumed to be over the entire 
body (18,150 cm2).   

5.2.2.4.2 Diver in Dry Suit 
The commercial diver in a dry suit RME scenario for in-water sediment results in 
exceedances of 10-6 cumulative cancer risk in two of 40 river mile segments within 
the Study Area (see Table 5-50).  The maximum cumulative cancer risk occurs at RM 
7W and RM 6W (6 x10-6).  At RM 7W, risk is primarily due to incidental ingestion of 
sediment containing dioxins/furans.  At RM 6W, risk is primarily due to incidental 
ingestion of sediment containing benzo(a)pyrene.  These are the only two chemicals 
that result in a cancer risk greater than 10-6.  The commercial diver in a dry suit RME 
scenario for in-water sediment results in no HIs greater than 1.  There are no river 
mile segments outside of the Study Area that result in risk above 10-6 or an HI greater 
than 1.  A CT scenario was not evaluated for a commercial diver in a dry suit, per 
direction from EPA. 

In estimating risks for the RME scenario, it was assumed that exposure occurs at one 
½-mile river segment five days per year for 25 years and that exposure resulting in 
ingestion of sediment and coverage of the hands and forearms occurs 100 percent of 
the time.  Skin surface area exposed to sediment was assumed to be over the head, 
neck, and hands (2,510 cm2).   

5.2.3 Surface Water Risk Characterization Results 
Potential risks from exposure to surface water through ingestion and dermal 
absorption were estimated for transients, recreational beach users, and divers.  There 
were multiple uncertainties associated with the direct exposure to surface water 
scenarios such as the exposure parameters, which are further described in the 
following sections, and contributions from background sources. The health protective 
assumptions regarding direct exposure to surface water were multiplied together, 
which magnifies the overall conservatism in the risk estimates.  In addition, potential 
risks were estimated for a hypothetical future use of surface water as a domestic water 
source.   

5.2.3.1 Transients 
Risks to transients from surface water were evaluated for drinking water and bathing 
scenarios.  The risks were evaluated for year-round exposure to surface water for four 
individual transect stations, for the four transects grouped together (to represent Study 
Area-wide exposure), and for Willamette Cove.  In addition to these exposure areas 
within the Study Area, risk was evaluated for exposure to surface water for a transect 
in Multnomah Channel, which is outside of the Study Area.  The results of the risk 
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evaluation for transient exposure to surface water are presented in Tables 5-52 
through 5-55. 

The transient RME and CT scenarios for surface water result in no exceedances of 10-

6 cancer risk and no exceedances of an HI of 1 inside or outside of the Study Area.   

5.2.3.2 Recreational Beach Users 
Risks to recreational beach users from surface water were evaluated for swimming 
scenarios, using data from summer months.  Risks were evaluated for exposure to 
surface water for three transects grouped together (to represent Study Area-wide 
exposure) and for exposure to surface water for three individual quiescent areas 
during summer months.  Risks for both adults and children were evaluated.  The 
results of the risk evaluation for adult recreational beach user exposure to surface 
water are presented in Tables 5-56 through 5-59.  The results of the risk evaluation 
for child recreational beach user exposure to surface water are presented in Tables 5-
60 through 5-63. 

The adult and child recreational beach user RME and CT scenarios for surface water 
result in no exceedances of 10-6 cancer risk and no exceedances of an HI of 1.   

5.2.3.3 Diver 
Risks to commercial divers from surface water were evaluated for year-round 
exposure to four individual transect stations, and to single-point sampling stations 
within the Study Area grouped together on a ½-river mile basis, per side of river (E, 
W).  In addition to these exposure areas within the Study Area, risk was evaluated for 
exposure to surface water for a transect in Multnomah Channel, which is outside of 
the Study Area.  Risks were evaluated for commercial divers in wet suits and in dry 
suits.  The results of the risk evaluation for commercial divers in wet suits exposure to 
surface water are presented in Tables 5-64 through 5-67.  The results of the risk 
evaluation for commercial divers in dry suits are presented in Tables 5-68 and 5-69. 

 
5.2.3.3.1 Diver in Wet Suit 
The commercial diver in a wet suit RME scenario for surface water results in 
exceedances of 10-6 cumulative cancer risk in one exposure area (RM 6W).  There are 
no exceedances of 10-4 cancer risk for the commercial diver in wet suit RME 
scenario.  The maximum cumulative cancer risk occurs at RM 6W (1 x10-5) and is 
primarily due to dermal contact with surface water containing benzo(a)pyrene.  There 
are no other analytes resulting in a cancer risk greater than 10-6.  The commercial 
diver in a wet suit RME scenario for surface water resulted in no HIs greater than 1.  
There are no exceedances of 10-6 risk or an HI of 1 for surface water exposure to river 
segments assessed outside of the Study Area. 
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The commercial diver in a wet suit CT scenario for surface water results in no 
exceedances of 10-6 cumulative cancer risk and no exceedances of an HI of 1 for 
exposure inside or outside of the Study Area.   

In estimating risks for the RME scenario, it was assumed that exposure occurs at one 
½-mile river segment or transect station five days per year for four hours at a time 
over 25 years.  It was also assumed that exposure resulting in ingestion of surface 
water occurs at a rate of 50 milliliters per hour (ml/hr). Skin surface area exposed to 
surface water was assumed to be over the entire body (18,150 cm2).  For the CT 
scenario, it was assumed that exposure occurs at one ½-mile river segment or transect 
station two days per year for two hours at a time over nine years. The incidental 
ingestion rate of surface water and skin surface area exposed to surface water were 
the same as for the RME scenario.   

5.2.3.3.2 Diver in Dry Suit 
The commercial diver in a dry suit RME scenario for surface water results in 
exceedances of 10-6 cumulative cancer risk in one exposure area (RM 6W).  This 
exposure area is the location of the maximum cumulative cancer risk (2 x10-6) and is 
primarily due to dermal contact with surface water containing benzo(a)pyrene.  There 
are no individual analytes resulting in a cancer risk greater than 10-6.  The commercial 
diver in a dry suit RME scenario for surface water resulted in no HIs greater than 1.  
There are no exceedances of 10-6 risk or an HI of 1 for surface water exposure to river 
segments assessed outside of the Study Area. 

The commercial diver in a dry suit was not evaluated for CT exposure, as directed by 
EPA.  

In estimating risks for the RME scenario, exposure frequency and duration were the 
same as for the commercial diver in wet suit RME scenario.  The incidental ingestion 
rate of surface water was assumed to be 50 ml/hr, and the skin surface area exposed 
to surface water was assumed to be over the head, neck, and hands (2,510 cm2).   

5.2.3.4 Hypothetical Domestic Water Use 
There is no known or anticipated future use of surface water within the Study Area 
for a domestic water supply.  However, at EPA’s direction, untreated surface water 
was evaluated as a hypothetical future domestic water source for both adult and child 
residents.  Risks were calculated for year-round exposure to surface water for the four 
transect stations within the Study Area and single point vertically integrated samples 
from Cathedral Park, Willamette Cove, and Swan Island Lagoon.  In addition, Study 
Area-wide risk was calculated by combining the data from all vertically integrated 
samples to estimate Study Area-wide exposure.  The results of the risk evaluation for 
surface water as a hypothetical future domestic water source are presented in Tables 
5-70 through 5-73 for adult residents, and Tables 5-74 through 5-77 for child 
residents. 
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5.2.3.4.1 Adult Residents 
The adult resident RME scenario for hypothetical future use of untreated surface 
water as a domestic water source results in cumulative risk exceedances of 10-6 at all 
seven of the seven exposure areas, and for Study Area-wide exposure (see Table 5-
70).  There are no exceedances of 10-4 cancer risk for the adult resident RME future 
hypothetical domestic water scenario.  The maximum cumulative cancer risk for the 
RME scenario is 1 x 10-5, which occurs at the RM 2 transect and at Cathedral Park. 
This exceedance is due solely to the hypothetical ingestion of arsenic in untreated 
surface water.  Risks from untreated surface water exposure to both total and 
dissolved arsenic exceed 10-6 for all exposure areas.  The adult resident RME scenario 
results in no HIs greater than 1.   

Arsenic is a naturally occurring metal, and background concentrations in surface 
water may contribute to risk resulting from the hypothetical future use of untreated 
surface water as a domestic water source.  Background concentrations for some 
chemicals in surface water were calculated using data collected from upstream of the 
Study Area, as described in Section 7 of the RI Report. The 95% UCL concentration 
of total arsenic in surface water upstream of the Study Area is 0.402 ug/l, and the 95th 
percentile value is 0.485 ug/l, which are both above the EPA tap water RSL for 
arsenic of 0.045 ug/l. The 95% UCL/max EPCs for total arsenic for the hypothetical 
future use of untreated surface water for domestic use within the Study Area range 
from 0.45 to 0.60 ug/l, which include both maximum concentrations for an exposure 
area and 95% UCLs for an exposure area.  These concentrations are similar to the 
upstream arsenic concentration statistics, which do not include the maximum 
concentrations of arsenic in upstream surface water.   

The adult resident CT scenario for hypothetical use of untreated surface water as a 
future domestic water source results in cumulative risk exceedances of 10-6 at four of 
the seven exposure areas, and for Study Area-wide exposure (see Table 5-71).  There 
are no exceedances of 10-4 cancer risk for the adult resident CT future hypothetical 
domestic water scenario.  The maximum cumulative cancer risk for the CT scenario is 
2 x 10-6, which occurs at all four exposure areas exceeding 10-6 risk. This exceedance 
is due to the hypothetical ingestion of untreated surface water containing arsenic.  The 
adult resident RME scenario results in no HIs greater than 1. 

In estimating risks for the RME scenario, it was assumed that exposure occurs 350 
days per year for 30 years.  It was also assumed that the adult resident drinks two 
liters of untreated water and bathes in untreated river water for more than ½ hour each 
day.  For the CT scenario, it was assumed that exposure occurs 350 days per year for 
nine years, the daily ingestion rate is 1.4 liters per day (l/day), and bathing duration is 
15 minutes per day.   

5.2.3.4.2 Child Resident 
The child resident RME scenario for hypothetical future use of untreated surface 
water as a domestic water source results in cumulative risk exceedances of 10-6 at all 
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seven of the seven exposure areas, and for Study Area-wide exposure (see Table 5-
74).  There are no exceedances of 10-4 cancer risk for the child resident RME future 
hypothetical domestic water scenario.  The maximum cumulative cancer risk for the 
RME scenario is 7 x 10-6, which occurs at the RM 2 transect and at Cathedral Park. 
This exceedance is due solely to the hypothetical ingestion of untreated surface water 
containing arsenic.  Arsenic is a naturally occurring metal, and may contribute to 
risks from the hypothetical future use of untreated surface water within the Study 
Area for domestic use, as previously discussed in the presentation of risk estimates 
for adult residents.  Risks from exposure to both total and dissolved arsenic exceed 
10-6 for all exposure areas.  The child resident RME scenario results in no HIs greater 
than 1.   

The child resident CT scenario for hypothetical use of surface water as a future 
domestic water source results in cumulative risk exceedances of 10-6 at all seven of 
the seven exposure areas, and for Study Area-wide exposure (see Table 5-75).  There 
are no exceedances of 10-4 cancer risk for the adult resident CT future hypothetical 
domestic water scenario.  The maximum cumulative cancer risk from CT is 3 x 10-6, 
which occurs at all seven exposure areas exceeding 10-6 risk. This exceedance is due 
to hypothetical ingestion of arsenic in untreated surface water.  The child resident CT 
scenario results in no HIs greater than 1. 

In estimating risks for the child RME scenario, it was assumed that exposure occurs 
350 days per year for six years.  It was also assumed that the child resident drinks 1.5 
liters of untreated water and bathes in untreated river water for one hour each day.  
For the CT scenario, it was assumed that exposure occurs 350 days per year for six 
years, the daily ingestion rate is 0.9 l/day, and bathing duration is 20 minutes per day.   

5.2.4 Groundwater Seep Risk Characterization Results 
Only one groundwater seep was identified in a transient or recreational use area 
where upland COIs were potentially discharging.  The seep identified is actually the 
potential groundwater discharge that could occur from Outfall 22B, which discharges 
into a transient use area.  As a result, risks to transients from potential exposure to 
groundwater seeps were evaluated at that beach (07B024).   

5.2.4.1 Transients 
Risks to transients from the groundwater seep were evaluated for direct contact 
scenarios.  There were multiple uncertainties associated with the exposure parameters 
for the direct exposure to groundwater seeps scenario. The health protective 
assumptions regarding direct exposure to groundwater seeps were multiplied together, 
which magnifies the overall conservatism in the risk estimates.  To evaluate the risks 
from exposure to the groundwater seep without stormwater influence, outfall data 
from stormwater sampling events was excluded from the dataset.  The results of the 
risk evaluation for transient exposure to the groundwater seep are presented in Tables 
5-78 through 5-81. 
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The transient RME and CT scenarios for the groundwater seep results in no 
exceedances of 10-6 cancer risk and no exceedances of an HI of 1.   

5.2.5 Fish Consumption Risk Characterization Results 
Potential risks from fish consumption were estimated for fisher and tribal fisher 
scenarios.  There were multiple uncertainties associated with the fish consumption 
scenarios such as assumptions regarding fish consumption rates, tissue type and fish 
species consumed, EPCs, and the use of cooking and preparation methods.  In 
estimating the risks in this BHHRA, the health protective assumptions regarding fish 
consumption were multiplied together, which magnifies the overall conservatism in 
the risk estimates.  The cumulative effects of the numerous conservative assumptions 
made during this BHHRA are risk estimates that are potentially significantly higher 
than actual risks that may exist within the Study Area.  Uncertainties associated with 
this scenario are discussed further in Section 7. 

5.2.5.1 Tribal Fishers  
Risks to tribal fishers who consume fish caught within the Study Area were evaluated 
for a multi-species diet that includes salmon, lamprey, and sturgeon, in addition to 
resident fish species.  A single ingestion rate for the multi-species diet was used to 
evaluate risks to the tribal fish consumer.  Risks were evaluated using both 95% 
UCL/max and mean Study Area-wide tissue concentrations for both fillet and whole 
body tissue (see Section 3.3.5).  Risks were higher for whole body tissue than for 
fillet tissue; however, fillet tissue was not analyzed for PCB or dioxin/furan 
congeners in all resident species.  The results of the risk evaluation for adult tribal 
fish consumption are presented in Tables 5-82 through 5-85.  The results of the risk 
evaluation for child tribal fish consumption are presented in Tables 5-86 through 5-
89. 

5.2.5.1.1 Tribal Adult, Fish Consumption 
The risks ranged from a cumulative cancer risk of 1 x 10-2 for the 95% UCL/max 
EPCs of whole body tissue to a cumulative cancer risk of 2 x 10-3 for the mean EPCs 
of fillet tissue.  For all scenarios, estimated risks are above a 10-4 cumulative cancer 
risk and are primarily due to PCBs and dioxins/furans. 

The highest endpoint specific HIs ranged from 200 for the 95% UCL/max EPCs of 
whole body tissue to 40 for the mean EPCs of fillet tissue.  For the whole body tissue, 
95% UCL/max EPC scenario, the PCB HQ is approximately 29 times higher any 
other HQ.  The toxicity endpoint for PCBs is immunological.  The immunological-
specific HI for tribal adult consumption is the highest endpoint-specific HI, and 
exceeds the next highest HI by a factor of 10.  Additional endpoints that exceed an HI 
of one for the tribal adult 95% UCL/max consumption scenario are reproduction, 
central nervous system (CNS), and blood. 
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The multiple species diet evaluated in this BHHRA included resident fish as well as 
salmon, sturgeon, and lamprey.  Because salmon, sturgeon, and lamprey spend time 
outside the Study Area, the risks from ingestion of salmon, sturgeon, and lamprey 
cannot be conclusively associated with sources within the Study Area.  However, 
resident fish accounted for approximately 95 percent of the cumulative risk in the 
whole body diet. Of the four resident fish species included in the multiple species 
diet, risks from ingestion of smallmouth bass and common carp were the primary 
contributors to the cumulative risk.  

The ingestion rate used for the adult tribal fish consumer (175 g/day) is the 95th  
percentile from the CRITFC Fish Consumption Study (EPA 1994).  Fish consumption 
was assumed to occur at this level every day of every year for 70 years and consist 
entirely of fish caught within the Study Area.  If the level of ingestion were higher or 
lower or if a portion of the fish consumed includes store-bought fish or fish caught at 
other locations, the calculated risks from fish consumption at the Study Area would 
be correspondingly higher or lower.  The calculated risks do not account for any 
decrease in tissue concentrations of chemicals that may occur during preparation or 
cooking of the fish.   

5.2.5.1.2 Tribal Child, Fish Consumption 
The risks ranged from a cumulative cancer risk of 2 x 10-3 for the 95% UCL/max 
EPCs of whole body tissue to a cumulative cancer risk of 4 x 10-4 for the mean EPCs 
of fillet tissue.  For all scenarios, risks are above a 10-4 cumulative cancer risk and are 
primarily due to PCBs and dioxins/furans. 

The highest endpoint-specific HIs ranged from 400 for the 95% UCL/max EPCs of 
whole body tissue to 80 for the mean EPCs of fillet tissue.  The PCB HQ for the 
whole body tissue diet is approximately 40 times higher than any other HQ. The 
immunological-specific HI for tribal child consumption is the maximum endpoint-
specific HI, and exceeds the next highest HI by a factor of 10.  Additional health 
endpoints that exceed an HI of one for the tribal child 95% UCL/max consumption 
scenario are reproduction, CNS, liver, and blood. 

The multi-species diet evaluated in this BHHRA included resident fish as well as 
salmon, sturgeon, and lamprey.  Because salmon, sturgeon, and lamprey spend time 
outside the Study Area, the calculated risks from ingestion of salmon, sturgeon, and 
lamprey cannot be conclusively associated with sources within the Study Area.  
However, resident fish accounted for approximately 95 percent of the cumulative risk 
associated with this scenario. 

The ingestion rate used for the child tribal fish consumer (73 g/day) is the 95th  
percentile from the CRITFC Fish Consumption Survey (CRITFC 1994).  Fish 
consumption was assumed to occur at this level every day of every year for six years 
and consist entirely of fish caught within the Study Area.  If the level of ingestion 
were higher or lower, or if a portion of the fish consumed includes store-bought fish 
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or fish caught at other locations, the risks from fish consumption at the Study Area 
would be correspondingly higher or lower.  The calculated risks do not account for 
any decrease in tissue concentrations of chemicals that may occur during preparation 
or cooking of the fish.   

5.2.5.2 Fishers  
Risks for the non-tribal fish consumption scenarios were estimated for both single- 
and multi-species diets consisting only of resident fish species (smallmouth bass, 
black crappie, brown bullhead, and common carp).  Risks were estimated separately 
for each exposure area (based on species home range) and for Study Area-wide 
exposure.  Consumption of smallmouth bass was evaluated on a river mile basis, and 
consumption of common carp, brown bullhead, and black crappie was evaluated on a 
fishing zone basis (fishing zones were designated from RM 3-6 and from RM 6-9 for 
black crappie and brown bullhead, and from RM 3-6, RM 6-9, RM 0-4, RM 4-8, and 
RM 8-12 for common carp).  In addition to evaluating risks using mean and 95% 
UCL/max tissue concentrations for both whole body and fillet tissue, each fish 
consumption scenario was evaluated using three different ingestion rates for adult and 
child consumers.  The results of the risk evaluation for fish consumption by an adult 
are presented in Tables 5-90 to 5-129.  The results of the risk evaluation for fish 
consumption by a child are presented in Tables 5-130 to 5-169.  In addition, Maps 5-7 
through 5-14 show exposure areas with risk exceedances from 95% UCL/max EPCs 
for single species diets, at both the high (17.5 g/day, 7 g/day) and highest (142 g/day, 
60 g/day) ingestion rates, for adult and child consumers, respectively. 

5.2.5.2.1 Adult, Fish Consumption 
Risks to Adult, Fish Consumption consumers were evaluated for highest (142 g/day), 
higher (73.5 g/day), and high (17.5 g/day) ingestion rates.  These rates correspond to 
approximately 19 meals per month, 10 meals per month, and two meals per month, 
based on an 8-ounce serving size, every month of the year exclusively of resident fish 
caught within the Study Area. 

The highest risk for all adult consumer scenarios was equal to a cumulative cancer 
risk of 6 x 10-2.  This was for the scenario based on the 95% UCL/max EPC, highest 
(142 g/day) ingestion rate, and a fish diet comprised solely of whole-body common 
carp.  The lowest risk was equal to a cumulative cancer risk of 7 x 10-6 for the 
95%UCL/max and mean EPCs, high (17.5 g/day) ingestion rate, and a fish diet 
comprised solely of black crappie fillet tissue.  For all tissue consumption scenarios, 
cumulative cancer risks are primarily driven by PCBs. 

The highest endpoint-specific HIs from fish tissue ranged from 3,000 for the 95% 
UCL/max EPC, highest (142 g/day) ingestion rate, common carp whole body-only 
tissue scenario to 3 for the mean EPC, high (17.5 g/day) ingestion rate, black crappie 
fillet tissue-only scenario.  For the 95% UCL/max EPC, multi-species, whole body 
tissue scenario, the PCB HQ is approximately 30 times higher than the HQ for any 
other chemical.   In general, the immunological-specific HIs for adult consumption 
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scenarios are the highest of all endpoint-specific HIs, and exceed the next highest HIs 
by a factor of 10 to 100.  Additional health endpoints that exceed an HI of 1 for the 
95% UCL/max EPCs at the high (17.5 g/day) ingestion rate are reproduction, CNS, 
liver, and blood. 

In general, risks from consuming whole body tissue were greater than risks from 
consuming fillet tissue; however, fillet tissue was not analyzed for PCB or 
dioxin/furan congeners in black crappie or brown bullhead, and therefore PCB TEQ 
and dioxin/furan TEQ risks could be not evaluated in fillet tissue for those species.  
Smallmouth bass and common carp diet scenarios generally resulted in higher risks 
than the other diets evaluated.  Black crappie diet scenarios generally resulted in the 
lowest risks of the diets evaluated.   

The fish consumption risk estimates are based on: 1) the assumption that tissue 
consumption occurs at the stated ingestion rate every day of every year for a 30-year 
duration, 2) the assumption that all of the fish in the diet were resident fish caught 
within the Study Area, and 3) the assumption that the EPCs used in this BHHRA 
represent the average (or UCL on the mean) fish tissue concentrations over a 30-year 
duration.  If the ingestion rate were higher or lower, if a portion of the fish consumed 
included store-bought fish, non-resident fish, or fish caught at other locations, or if 
the average fish tissue concentrations over the 30-year duration were higher or lower 
than the EPCs, the calculated risks from fish consumption at the Study Area would be 
correspondingly higher or lower.  The risks do not account for any decrease in tissue 
concentrations of chemicals that may occur during preparation or cooking of the fish.   

5.2.5.2.2 Child, Fish Consumption 
Risks to child consumers were evaluated for highest (60 g/day), higher (31 g/day), 
and high (7 g/day) ingestion rates.  The risks for all child consumer scenarios ranged 
from a cumulative cancer risk of 2 x 10-2 for the 95% UCL/max EPC, highest (60 
g/day) ingestion rate, common carp whole body tissue-only scenario to a cumulative 
cancer risk of 3 x 10-6 for the mean EPC, high ingestion rate (7 g/day), black crappie 
fillet tissue-only scenario.  For all tissue consumption scenarios, cumulative cancer 
risks are primarily driven by PCBs.   

The highest endpoint-specific HIs ranged from 5,000 for the 95% UCL/max EPC, 
highest ingestion rate (60 g/day), common carp whole body tissue-only scenario to 5 
for the mean EPC, high (7 g/day) ingestion rate scenario for black crappie fillet 
tissue-only scenario.  For the 95% UCL/max EPC, multi-species, whole body tissue 
diet scenario, the PCB HQ is approximately 40 times higher than the HQ for any 
other chemical.  In general, the immunological-specific HIs for child consumption 
scenarios exceed the next highest HIs by a factor of approximately 10.  Additional 
health endpoints that exceed an HI of 1 for the child 95% UCL/max consumption 
scenarios at the highest (30 g/day) ingestion rate are reproduction, CNS, liver, and 
blood. 
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In general, risks from whole body tissue were greater than risks from fillet tissue.  
Smallmouth bass and common carp diet scenarios generally resulted in higher risks 
than the other diets evaluated.  Black crappie diet scenarios generally resulted in the 
lowest risks of the diets evaluated.   

The fish consumption risk estimates are based on: 1) the assumption that tissue 
consumption occurs at the stated ingestion rate every day of every year for a six year 
duration, 2) the assumption that all of the fish in the diet were resident fish caught 
within the Study Area, and 3) the assumption that the EPCs used in this BHHRA 
represent the average fish tissue concentrations over a 6-year duration.  If the 
ingestion rate were higher or lower, if a portion of the fish consumed included store-
bought fish, non-resident fish, or fish caught at other locations, or if the average fish 
tissue concentrations over the 6-year duration were higher or lower than the EPCs, the 
calculated risks from fish consumption at the Study Area would be higher or lower.  
The calculated risks do not account for any decrease in tissue concentrations of 
chemicals that may occur during preparation or cooking of the fish.   

5.2.5.3 Consideration of Regional Tissue Concentrations 
PCBs and dioxins/furans have been detected in fish tissue collected in the Willamette 
and Columbia Rivers, outside of the Study Area.  In the Columbia River Basin Fish 
Contaminant Survey, the basin-wide average concentrations of total PCBs in resident 
fish ranged from 0.032 to 0.173 parts per million (ppm) for whole body samples and 
from 0.033 to 0.190 ppm for fillet with skin samples (EPA 2002c). In the Middle 
Willamette River (RM 26.5 to 72), the average concentrations of total PCBs in 
resident fish ranged from 0.102 to 0.146 ppm for whole body samples and from 0.026 
to 0.139 ppm for fillet with skin samples (EVS 2000). 
 
In addition, the LWG collected upstream fish tissue samples at RM 20 and 28 during 
Round 1.  The data for the upstream fish tissue samples are described in further detail 
in Section 5.5 of the RI Report.  While there are a limited number of samples and 
species in the upstream fish tissue dataset, the results from the upstream fish tissue 
are consistent with the results from the Columbia and mid-Willamette River studies.  

 
The EPA established a target fish tissue concentration of 0.0015 ppm for PCBs to 
allow a monthly fish consumption rate of more than 16 meals per month (EPA 
2000c). The highest fish ingestion rates used in this BHHRA, 142 g/day for adult 
fishers and 175 g/day for adult tribal fishers, equate to over 19 and 23 meals per 
month, respectively, assuming an eight ounce meal size. 
 
The target fish tissue concentration established by EPA is based on a target risk level 
of 1 x 10-6.  The PCB concentrations detected in resident fish from the Willamette and 
Columbia Rivers are approximately 20 to 100 times higher than the EPA target fish 
tissue concentration. These concentrations from outside of the Study Area are 
equivalent to risks ranging from 2 x 10-5 to 1 x 10-4 relative to the EPA target fish 
tissue concentration, indicating that regional concentrations of PCBs exceed the 
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lowest target risk level of 1 x 10-6 for fish consumption rates higher than 16 meals per 
month. 

5.2.6 Shellfish Consumption Risk Characterization Results 
Potential risks from shellfish consumption were estimated for the adult fisher 
scenarios.  Risks to adult shellfish consumers were evaluated for clam and crayfish 
diets.  For crayfish, risks were evaluated for each sample station and for Study Area-
wide exposure.  For clam, risks were evaluated on a river-mile basis and for Study 
Area-wide exposure separately for depurated and undepurated tissue, as agreed upon 
with EPA.  Risks were estimated for high (18 g/day) and medium (3.3 g/day) 
ingestion rates, using both the 95% UCL/max and mean tissue concentrations of 
shellfish tissue.  The results of the risk evaluation for shellfish consumption are 
presented in Tables 5-170 to 5-181.  Cumulative risk exceedances for shellfish 
scenarios are summarized by exposure point in Maps 5-15 through 5-17.  In 
estimating the risks in this BHHRA, the health protective assumptions regarding 
shellfish consumption were multiplied together, which magnifies the overall 
conservatism in the risk estimates.  The cumulative effects of the numerous 
conservative assumptions made during this BHHRA are risk estimates that are 
potentially significantly higher than actual risks that may exist within the Study Area.  

Estimated risks from shellfish consumption within the Study Area ranged from a high 
cumulative cancer risk of 7 x 10-4, which was for the 95% UCL/max EPCs, high (18 
g/day) ingestion rate undepurated clam tissue scenario, to a cumulative cancer risk of 
9 x 10-7, which was for the mean EPC, medium (3.3 g/day) ingestion rate crayfish 
tissue scenario.  Estimated risks from shellfish consumption in areas assessed outside 
of the Study Area ranged from 2 x 10-6 to 8 x 10-5. Clam samples were not all 
analyzed for the same chemicals, and the uncertainties associated with the resulting 
risks are discussed in Section 7.  Study Area-wide risks from ingestion of 
undepurated clam tissue are two to three times higher than Study Area-wide risks 
from ingestion of depurated clam tissue.  For all high ingestion rate scenarios, risks 
are above a 10-6 cumulative cancer risk and are primarily due to PCBs.  

The highest endpoint-specific HIs from shellfish consumption ranged from 30 for the 
95% UCL/max EPCs, high (18 g/day) ingestion rate, undepurated clam tissue 
scenario to 1 for the mean EPCs, medium (3.3 g/day) ingestion rate, depurated clam 
tissue scenario.  Noncancer hazards above an HI of 1 are primarily due to PCBs. 
Study Area-wide HIs from ingestion of undepurated clam tissue are one to two times 
higher than Study Area-wide risks from ingestion of depurated clam tissue. 

There were multiple uncertainties associated with the shellfish consumption scenarios 
such as assumptions regarding shellfish tissue consumption rates, shellfish tissue 
EPCs, and the use of cooking and preparation methods.  The shellfish consumption 
scenario assumes the stated ingestion rate every day of every year for a 30-year 
duration, assumes that the EPCs used in this BHHRA represent the average shellfish 
tissue concentrations over a 30-year duration, and assumes that all shellfish ingested 
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were collected at the same station within the Study Area, despite the fact that there is 
no documented ongoing consumption of shellfish in the Study Area and the harvest or 
possession of Asian clams, the species assessed in the BHHRA, is illegal.  If the 
ingestion rate were higher or lower, if the average shellfish tissue concentrations over 
the 30-year duration were higher or lower than the EPCs, or if a portion of the 
shellfish consumed included store-bought shellfish or shellfish caught at other 
locations, the calculated risks from consuming shellfish collected from the Study 
Area would be higher or lower.  In calculating the risk estimates it was assumed that 
the whole organism was consumed, and there was no decrease in chemical 
concentrations in tissue during preparation, such as removal of crayfish heads, or 
cooking.   

5.2.7 Evaluation of Cumulative and Overlapping Scenarios 
As shown in the conceptual site model (Figure 3-1), multiple exposure scenarios may 
exist for a given population.  For example, recreational beach users are potentially 
exposed to both beach sediment and surface water.  The risks for each of the exposure 
scenarios that are considered potentially complete and significant for a given 
population were summed to estimate the cumulative risks for that population.  The 
cumulative risks are presented in Table 5-182 for 95%UCL/max exposures, and in 
Table 5-183 for mean exposures.  Additionally, cumulative risks for divers exposed to 
both in-water sediment and surface water are presented on a ½-river mile basis, per 
side of river, in Table 5-184 for 95% UCL/max exposures and Table 5-185 for mean 
exposures. 

As discussed in Section 3, certain individuals may be exposed to COPCs within the 
Study Area through multiple exposure scenarios; for example, a recreational beach 
user might also be a fisher.  This BHHRA quantitatively estimated risks for the 
individual exposure scenarios.  Due to multiple exposure locations over different 
scales for both RME and CT scenarios, as well as ranges of ingestion rates and 
multiple diets for fish consumption, there are numerous potential combinations of 
overlapping scenarios.  As a result, this BHHRA did not quantitatively evaluate all 
possible overlapping scenarios.  However, risks from fish consumption are generally 
at least an order of magnitude higher than risks from other exposure scenarios, so if 
an individual consumes fish, the contribution from other exposure scenarios is not 
likely to contribute significantly to the overall risks for that individual.   

5.2.8 Risk Characterization of Lead 
A great deal of information on the health effects of lead has been obtained through 
decades of medical observation and scientific research.  By comparison to most other 
environmental toxicants, the degree of uncertainty about the health effects of lead is 
quite low.  Because age, health, nutritional state, body burden, and exposure duration 
influence the absorption, release, and excretion of lead, EPA has not established 
standard toxicity endpoints for lead.  Instead, the concentration of lead in the blood is 
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used as an index of the total dose of lead, regardless of the route of exposure (EPA 
1994).  As a result, blood lead levels, rather than intakes, are used to evaluate 
potential risks associated with exposure to lead.  The Centers for Disease Control 
(CDC) has identified a blood lead level of 10 micrograms per deciliter (μg/dl) as the 
level of concern above which significant health risks may occur (CDC 1991).  An 
acceptable risk for lead exposure typically equates to a predicted probability of no 
more than 5 percent greater than the 10 μg/dl level (EPA 1998).   

Lead was identified as a COPC for in-water sediment, fish and shellfish.  The 
following discusses the evaluation of risks from lead for each of those media. 

5.2.8.1 In-water sediment 
Lead was identified as a COPC for in-water sediment because the maximum detected 
concentration exceeds the RSL for industrial soil of 800 mg/kg.  The RSL was 
developed to be protective of the fetus of a pregnant woman exposed to lead.  The 
only receptors for in-water sediment exposures are adults.  Therefore, the fetus of a 
pregnant in-water worker or fisher is the most sensitive scenario for exposure to lead 
in in-water sediment, and the RSL is protective of that scenario.  While maximum 
detected concentrations were used in identifying COPCs, EPCs were used to calculate 
risks.  The maximum EPC for one of the in-water sediment exposure areas (2,200 
mg/kg) is greater than the RSL. The adult lead model (ALM, Version 5/19/05, EPA 
2003c) was used to estimate the probability of exceeding a target blood level for lead 
of 10 μg/dl from exposure to in-water sediment. Exposure parameters from Table 3-
27 were used to develop site-specific ALM input parameters.  For ALM parameters 
without site-specific values, the model defaults for the West Region from Phases 1 
and 2 of the National Health and Nutrition Evaluation Survey (NHANES III) (EPA 
2002e) were used.  The site-specific ALM blood lead concentration estimates for 
receptors potentially exposed to in-water sediment within the Study Area are 
presented in Tables F4-1 and F4-2 of Attachment F4.  

Using the maximum EPC of 2,200 mg/kg, the maximum estimated probability of 
exceeding a fetal blood lead level of 10 μg/dL for any in-water sediment exposure 
scenario is one percent, which is for the RME in-water worker and RME high-
frequency fisher scenarios.  Because the maximum EPC for lead results in a 
probability of exceeding protective blood lead levels in the fetus of a pregnant woman 
that is less than 5 percent, lead is not considered a COC for in-water sediment.  All 
other EPCs for lead were below the RSL.  The uncertainty associated with the 
evaluation of lead is discussed further in Section 7. 
 
5.2.8.2 Fish 
Lead was identified as a COPC for fish consumption because it was detected in fish 
tissue.  The Columbia River Basin Fish Contaminant Survey (EPA 2002c) determined 
fish tissue concentrations for lead that are unlikely to result in blood lead levels 
exceeding 10 μg/dl for the fetus of a pregnant adult, and for children.  These 
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concentrations were developed using the ALM (EPA 2003c) and the Integrated 
Exposure Uptake Biokinetic Model for Lead in Children (IEUBK, EPA 2007d), in 
combination with the fish ingestion rates from the CRITFC Fish Consumption Survey 
(CRITFC 1994).  The concentrations of concern were developed using health 
protective exposure assumptions and were considered unlikely to underestimate risks 
from fish consumption. 

Adults 
The following equations from the ALM were used in the Columbia River Basin Fish 
Contaminant Survey (EPA 2002c) to develop tissue concentrations to be protective of 
fetuses of tribal adults: 
PbBa = PbBo + BKSF * (PbF * IRF * AFF * EFF)/AT 
PbBf = PbBa * 0.9 
 
Probability that fetal blood lead is less than 10 μg/dl using the z-value where:  
p’ =  Φz  [ (ln(PbBf)-ln(10)) /ln(GSD) ] 
 
Where: 
PbBa = Central tendency of adult blood lead level 
PbBo = Adult baseline blood lead level  
PbBf = Fetal blood lead level 
GSD = Geometric standard deviation  
BKSF = Biokinetic slope factor  
PbF = Lead fish tissue concentration 
IRF = Fish tissue ingestion rate 
AFF = Absolute gastrointestinal ingestion factor for ingested lead in tissue  
EFF = Exposure frequency of fish ingestion  
AT = Averaging time  
 
The EPA (2003c) ALM approach was used to determine protective fish tissue 
concentrations for the fetuses of both adult fishers and adult tribal fishers in the Study 
Area, using updated default ALM assumptions for the West Region, which are based 
on current EPA guidance (EPA 2003c).  Differences in default parameter values from 
the EPA (2003c) application of the ALM to the ALM application for this BHHRA 
include a change in PbBo from 2.2 μg/dl to 1.4 μg/dl, and a change in AFF from 0.1 to 
0.12.  

The evaluation of risks from lead is based on geometric mean levels and associated 
probabilities, so median values are generally used as inputs to the equations.  The 
mean estimate of national per capita fish consumption of 7.5 g/day was used as the 
consumption rate for adults (EPA 2000b).  The median fish ingestion rate for tribal 
fishers is 39.2 g/day, as stated in the CRITFC Fish Consumption Survey (CRITFC 
1994) and used by the EPA (2002c) in calculations of protective lead tissue 
concentrations.  The ALM inputs and results for estimating protective lead tissue 
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concentrations for fetuses of adult fishers and adult tribal fishers consuming fish in 
the Study Area are provided in Table F4-3 of Attachment F4. 

 
Using the above equations, the ALM predicts that fetal blood lead levels will exceed 
10 μg/dl less than 5 percent of the time for adult fishers at a lead fish tissue 
concentration of 5.25 mg/kg.  The maximum fish tissue EPC for lead in the Study 
Area is 1,100 mg/kg, detected in a smallmouth bass whole body tissue sample.  This 
is above the protective concentration of 5.25 mg/kg.  However, this maximum EPC is 
orders of magnitude greater than all other resident fish EPCs and may be attributable 
to lead in the gut of the fish due to the ingestion of a metallic object (e.g., sinkers) 
(Integral 2008).  There are no other resident fish tissue EPCs which exceed a 
protective lead concentration of 5.25 mg/kg.  Therefore, while lead is considered a 
preliminary COC for fish ingestion by an adult fisher, the uncertainties associated 
with the maximum detected concentration and evaluations of lead are discussed 
further in Section 7.   

The protective lead tissue concentration for fetuses of tribal adults, using the above 
methods, is 1.01 mg/kg.  The maximum fish tissue lead EPC for an adult tribal fisher 
is 23 mg/kg.  However, the tribal fisher tissue ingestion scenario is for a multi-species 
diet consisting of both resident and anadromous species.  There are no detected 
concentrations in anadromous species exceeding 1.01 mg/kg.  Over 99% of the lead 
in the maximum lead EPC for tribal fishers is attributable to the Study Area-wide 
EPC for lead in smallmouth bass, which is influenced by the maximum EPC 
mentioned above for adult fishers.  Therefore, while lead is considered a preliminary 
COC for fish ingestion by an adult tribal fisher, the uncertainties associated with the 
maximum detected concentration and evaluations of lead are discussed further in 
Section 7.   

Children 
The EPA (2002c) used the IEUBK model in the Columbia River Basin Fish 
Contaminant Survey to determine risks from ingestion of lead in tissue in tribal 
children.  The same IEUBK methodology was applied to assess risks to children from 
ingestion of lead in fish tissue for this BHHRA. 
 
To assess risks to children from ingestion of lead in fish tissue, a protective tissue 
concentration of lead in fish tissue was calculated using the IEUBK model with all 
exposure parameters set to default levels and with the addition of a fish ingestion rate 
based on the child consumption scenario for this BHHRA.  The default exposure 
parameters for the IEUBK model, provided as Table F4-4, are the same model 
parameters used by the EPA (2002c).  The ratio of child to adult consumption rates of 
0.42, described in Section 3.5.1.5, was applied to the consumption rate for adults of 
7.5 g/day to obtain a consumption rate for children of 3.15 g/day.  In accordance with 
the methodology used by the EPA (2002c), fish ingestion was specified in the IEUBK 
model as the percentage of meat in diet consisting of locally caught fish and the lead 
concentrations in the fish.  The protective fish tissue concentration for a child 
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consumer, using the above method, is 2.6 mg/kg lead in fish tissue.  The protective 
fish tissue concentration of 2.6 mg/kg is the fish tissue concentration resulting in 
predicted geometric blood lead level of 4.6 µg/dl and the probability of achieving a 
blood lead level greater than 10 µg/dl is no more than 5 percent.   
 
The Columbia River Basin Fish Contaminant Survey (EPA 2002c) determined that 
0.5 mg/kg is a protective tissue concentration for tribal children consuming tissue at a 
rate of 16.2 g/day, which is the 65th percentile consumption rate from their survey.  
Within the Portland Harbor Study Area, the maximum lead tissue EPC for the tribal 
child consumption scenario is 23 mg/kg, which is greater than the estimated 
protective concentration.  Over 99% of this concentration is attributable to the 
contribution from the Study Area-wide smallmouth bass EPC.  There are no 
anadromous species with detected lead concentrations exceeding 0.5 mg/kg.  
Therefore, while lead is considered a preliminary COC for fish tissue for a tribal child 
consumer, the uncertainties associated with the maximum detected concentration and 
evaluations of lead are discussed further in Section 7.   
 
5.2.8.3 Shellfish 
Lead was identified as a COPC for shellfish consumption because it was detected in 
shellfish tissue.  Shellfish consumption was only evaluated for adult scenarios.  
Therefore, the tissue concentration of concern for fetuses is the only tissue 
concentration relevant for shellfish consumption.  The CRITFC approach to assessing 
risks from lead using the ALM was applied to the shellfish ingestion scenario for the 
site.  Using the ALM equations applied to adult fishers in the previous section, the 
mean shellfish ingestion rate of 3.3 g/day, and the maximum shellfish exposure point 
concentration of 1,320 μg/kg, the ALM predicts that fetal blood lead levels will 
exceed 10 μg/dl less than 5 percent of the time.  Therefore, lead is not considered a 
COC for shellfish consumption. The ALM parameter values and results used to assess 
risk from adult exposure to lead via ingestion of shellfish are shown in Attachment 
F4. 

5.3 SUMMARY OF RISK CHARACTERIZATION 

The ranges of estimated potential risks resulting from the different exposure scenarios 
evaluated in this BHHRA are summarized in Table 5-186.  The ranges included in 
Table 5-186 for different scenarios reflect differences in CT vs. RME scenarios, 
differences in tissue EPCs (mean vs. 95% UCL/max), level of fish consumption (high 
[17.5 g/day], higher [73 g/day], and highest [142 g/day]), location of sediment (for 
beach scenarios), tissue type (whole body vs. fillet or depurated vs. undepurated), and 
species of fish consumed.  There were multiple uncertainties associated with the 
different scenarios such as use of maximum concentrations as EPCs, the spatial scale 
of EPCs, sediment and surface water exposure parameters, tissue consumption rates, 
tissue type and fish and shellfish species consumed, fish and shellfish cooking and 
preparation methods, and contributions from background.  In estimating the risks in 
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this BHHRA, the health protective assumptions associated with each of the scenarios 
were multiplied together, which magnifies the overall conservatism in the risk 
estimates.  The cumulative effects of the numerous conservative assumptions made 
during this BHHRA are risk estimates that are potentially significantly higher than 
actual risks that may exist within the Study Area.   

In general, the risks from fish consumption are higher than any of the other exposure 
scenarios evaluated in this BHHRA.  These risks can be summarized as follows:  

• The range of cumulative risks from all fish consumption scenarios is 3 x 10-6 
to 6 x 10-2, and the highest endpoint-specific HIs range from 3 to 5000.   

• Cumulative cancer risks from consumption of shellfish range from 9 x 10-7 to 
7 x 10-4, and the highest endpoint-specific HIs range from 1 to 30.   

• For beach sediment, cumulative cancer risks range from 8 x 10-9 to 9 x 10-5, 
and the HIs range from 2 x 10-5 to 0.3.  

•  For in-water sediment, cumulative cancer risks range from 3 x 10-9 to  
2 x 10-4, and the HIs range from 1 x 10-9 to 1.   

• For direct contact to surface water, cumulative cancer risks range from  
8 x 10-10 to 1 x 10-5, and the HIs range from 1 x 10-9 to 0.4.   

• For groundwater seeps, cumulative cancer risks range from 4 x 10-10 to  
3 x 10-9, and the HIs range from 1 x 10-6 to 6 x 10-4.   

Chemicals were identified as preliminary COCs if they resulted in a cancer risk 
greater than 1 x 10-6 or an HQ greater than 1 under any of the exposure scenarios for 
any of the exposure point concentrations evaluated in this BHHRA, regardless of the 
uncertainties.  The preliminary COCs and the associated exposure scenarios are 
presented in Table 5-187.  The final COCs, which are based on consideration of the 
uncertainties in this BHHRA, are presented in Section 8.  Certain chemicals and 
media contribute significantly more than others to overall risk for the Study Area.  A 
more detailed description of risk drivers for the Study Area is provided in Section 8. 
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6.0 SCREENING OF SURFACE AND TRANSITION ZONE WATER 
DATA  
This BHHRA evaluated risks associated with the potentially complete and significant 
exposure pathways identified in the CSM.  In addition to the quantitative evaluation 
of risks presented in Section 5, this BHHRA includes a screening evaluation of 
surface and shallow (less than or equal to 38 cm in depth) TZW relative to the 
possible contribution to potentially complete and significant exposure pathways.  
Specifically, surface water data were evaluated as a potential source of contamination 
for biota that are consumed by humans. TZW data were evaluated as a potential 
source to untreated surface water that is hypothetically used as a domestic water 
source.  TZW data were also evaluated relative to collocated in-water sediment and 
shellfish tissue data as a potential source of contamination for biota that are consumed 
by humans. The criteria that were used in the screening evaluations of surface water 
and TZW were specified by EPA in comments on the preliminary remediation goal 
(PRG) TM dated June 30, 2006 and on the Round 2 Report dated January 15, 2008.   

6.1 SCREENING OF SURFACE WATER DATA      

This section presents the results of screening the complete surface water dataset (i.e., 
all Study Area-wide surface water samples from the SCRA dataset, including those 
not used previously in the BHHRA) against human health based screening levels for 
the consumption of organisms.  This is a separate evaluation from the identification of 
COPCs presented in Section 2.   

Risks from consumption of biota were evaluated in this BHHRA using empirical 
tissue data collected within the Study Area.  The use of actual tissue data to assess 
risks provides for greater confidence in calculated risk estimates than attempting to 
model tissue data from sediment and/or water.  However, in some instances, biota 
data may not be available from all areas where surface water is potentially 
contaminated.  

In the EPA’s comments on the PRG TM (dated June 30, 2006) and Round 2 Report 
(dated January 15, 2008), EPA requested that surface water data be screened, as a 
source of contaminants to biota consumed by humans, against Human Health 
Ambient Water Quality Criteria for the Consumption of Organisms (human health 
AWQC) (EPA 2009c).  Human health AWQC are not site-specific but rather rely on 
default assumptions about bioconcentration in aquatic organisms. Since 
bioconcentration can vary greatly between sites and species, site-specific information 
on uptake or on concentrations in food items reduces uncertainty greatly.   

To comply with EPA’s request the biota consumption exposure pathway was 
evaluated for surface water by comparing the maximum concentration detected in 
surface water for each chemical to the respective human health AWQC for 
consumption rates of 17.5 grams per day (g/day) and 175 g/day.  If the human health 
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AWQC was exceeded, the 95% UCL for surface water for each chemical was 
compared to the respective human health AWQC.   

Table 6-1 presents the results for screening surface water against human health 
AWQC.  All Study Area-wide LWG surface water samples were included in the 
dataset screened for this evaluation.  There are 23 chemicals for which the maximum 
detected concentration exceeded the human health AWQC at both consumption rates 
screened.  There are 22 chemicals for which the 95% UCL exceeded the human 
health AWQC at a consumption rate of 175 g/day, and 11 chemicals for which the 
95% UCL exceeded the human health AWQC for a consumption rate of 17.5 g/day. 
Locations of surface water exceedances of the human health AWQC for 175 g/day 
are shown in Map 6-1.   

Of the list of chemicals for which the maximum detected surface water concentration 
exceeded the human health AWQC, only chrysene was not identified as a COC for 
shellfish or fish tissue.  The AWQC for chrysene was derived using the 
benzo(a)pyrene toxicity value; however, the cancer slope factor for chrysene is 1,000 
times less than that of benzo(a)pyrene, so exceedance of the AWQC for chrysene is 
not an indication of unacceptable risk. 

Chrysene was detected in clam and crayfish tissue at concentrations that do not lead 
to unacceptable risk levels.  Chrysene was detected in only two of the 35 crayfish 
tissue samples analyzed.  For consumption of crayfish, the maximum cancer risk level 
from chrysene was 7 x 10-8 (18 g/day ingestion rate).  Chrysene was detected in 40 of 
the 42 undepurated clam samples in which it was analyzed.  For consumption of 
clams, the maximum cancer risk level from chrysene was 5 x 10-7 (18 g/day ingestion 
rate). 

The results of the screening evaluation of surface water data indicate that chemicals 
in surface water may be contributing to the risks from consumption of biota.  The 
relative contribution of sediment and surface water concentrations to concentrations 
in biota and the contribution of sediment to the surface water concentrations will be 
further evaluated as part of the fate and transport modeling efforts in the feasibility 
study.  

6.2 SCREENING OF TRANSITION ZONE WATER DATA  

6.2.1 Potential Contribution to Surface Water 
There are no direct exposure pathways for human populations to TZW.  However, in 
theory, chemicals present in TZW could contribute to surface water concentrations.  
This section presents the results of the screening of shallow TZW data for 
contributions to surface water used in untreated form as a hypothetical domestic water 
source.  To evaluate the potential for contributions to surface water, TZW data were 
initially screened directly against drinking water screening values.  For those 
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chemicals with concentrations exceeding screening values in TZW, surface water 
concentrations were estimated through loading calculations and those surface water 
concentrations were compared against drinking water screening values.  Shallow 
TZW data (less than or equal to 38 cm in depth) collected within the Study Area 
during the Siltronic supplemental in-river TZW sampling event, and the Round 2a 
groundwater pathway assessment TZW sampling event, were used for the screening, 
including both filtered and unfiltered sample results.  Deep TZW (greater than 38 cm 
in depth) does not pose a potentially complete pathway for human exposure, and thus 
was not evaluated in this screening.  A discussion of the relationship between deep 
TZW and surrounding media is provided in Appendix D of the RI Report. 

For direct screening of TZW, the BHHRA data rules for handling of replicates and 
summing of analytes (described in Attachment F2) were applied to the dataset.  It 
should be noted that TZW data were collected from targeted areas within the Study 
Area based on likelihood of contamination contribution from upland sources.  The 
selective nature of the TZW data set represents a conservative evaluation for human 
health risks from potential contributions from TZW to surface water. 

The maximum detected concentration in TZW was screened against the respective  
RSLs for tap water (EPA 2009a, values updated April, 2009) and the MCL, when one 
was available, as required by EPA in its comments on the Round 2 Report (dated 
January 15, 2008).  The results of this comparison are presented in Table 6-2.   

In this BHHRA, untreated surface water was evaluated as a hypothetical future 
domestic water source.  While there are no direct exposure pathways to TZW, 
concentrations of chemicals in TZW could contribute to surface water concentrations.  
Loading estimates and models were used to estimate surface water concentrations 
resulting from TZW based on the central tendency flow estimates of groundwater to 
the Willamette River.  Loading estimates were calculated based on assumptions, data 
rules, and the TZW data set used for the RI.  In order to provide a reasonable estimate 
of surface water concentrations based on loading from groundwater discharge, central 
flow loading estimates were used with the average annual mean flow rate (measured 
from 1973 through 2007) to calculate surface water concentrations.  The average 
annual mean flow was used to calculate loading in order to represent the exposure 
that would hypothetically occur with daily exposure over a 30 year exposure duration, 
which are the exposure assumptions that were used in this BHHRA to assess risks 
from the hypothetical future use of surface water as a domestic water source.  Further 
detail regarding the derivation of the surface water estimates is provided in Section 6 
and Appendix D of the RI Report.  These estimates are considered mean 
approximations of upland groundwater plume loading to surface water for several 
reasons that are discussed in detail in Appendix D.   

Table 6-3 provides the comparison of the estimated surface water concentrations 
against the EPA RSLs and MCLs.  Of the chemicals listed, only the surface water 
concentration estimate for chloroform exceeds the respective RSLs.  There are no 
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exceedances of MCLs.  The tap water RSL for chloroform is 1.9 x 10-1 ug/l, and the 
estimated surface water concentration estimate is 2.0 x 10-1 ug/l.  As described in 
Appendix D, the loading estimates for chloroform are dominated by TZW sample 
concentrations from a single location.  More than 99 percent of the estimated 
chloroform load is associated with a TZW sample concentration of 770,000 µg/l at 
location AP03D, which is near RM 7W.  

The results of the screening evaluation of TZW data indicate that TZW is not likely to 
significantly contribute to the overall risk, even if untreated surface water was used as 
a domestic water source.  As presented in Section 5, the Study Area-wide RME 
cumulative cancer risk associated with the hypothetical future use of untreated 
surface water as a domestic water source is 8 x 10-6, primarily due to the presence of 
arsenic.  Given the small magnitude of the exceedance of the EPA RSL for tapwater, 
the conservatism in the approximations of upland groundwater plume loading to 
surface water, and the uncertainty associated with loads that are dominated by 
individual TZW sample concentrations, TZW is not likely to significantly contribute 
to overall risk. 

6.2.2 Potential for Bioaccumulation 
This section presents the results of screening shallow TZW data for the biota 
consumption exposure scenarios, as directed by EPA, and an evaluation of 
corresponding collocated in-water sediment and biota samples.  Shallow TZW data 
were screened against surface water screening levels derived using AWQC (EPA 
2009c) and at the high (17.5 g/day) and highest (175 g/day) fish consumption rates of 
the BHHRA   AWQC are published for an ingestion rate of 17.5 g/day, which 
represents the 90th percentile ingestion rate for combined freshwater and estuarine 
shellfish and finfish (EPA 2000d).  For this screening, AWQC for a consumption rate 
of 175 g/day were calculated based on direction from EPA, as documented in 
Attachment F1.  As mentioned previously, risks from consumption of biota were 
evaluated in this BHHRA using empirical tissue data collected within the Study Area.  
The use of empirical tissue data to assess risks provides for less uncertainty in 
calculated risk estimates than the use of modeling tissue concentrations from TZW 
contributions.  Evaluating collocated shellfish tissue, TZW, and in-water sediment 
data provides context for possible contributions of different media to risks from 
bioaccumulation. 

To perform this screening, data for shallow TZW samples collected within a 100-foot 
radius of a shellfish sampling station were compiled.  There were between one and 
two TZW samples within 100 feet of each shellfish station evaluated. Chemicals 
included in the TZW screening were those which resulted in an exceedance of 10-6 
risk or HQ of 1 for consumption of shellfish for at least one exposure area in the 
BHHRA, and for which there were also TZW analytical results.  Based on directive 
from the EPA (see attachment F1), the maximum TZW concentration within each 
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shellfish sampling station radius was compared to the respective human health 
AWQC for biota consumption rates of 17.5 g/day and 175 g/day2.   

Also based on direction from EPA (see attachment F1), both filtered and unfiltered 
TZW data were screened, of which there were more unfiltered TZW data available.  
AWQC were developed by the EPA for evaluation of surface water. However, for the 
purposes of this bioaccumulation screening, TZW data were compared to respective 
AWQC values without applying a dilution or loading factor or consideration of 
bioavailability based on known mechanisms for partitioning chemicals among biotic 
and abiotic media.   

Table 6.4 shows the results for screening collocated TZW data against respective 
AWQC.  Filtered and unfiltered TZW data were screened separately. Additionally, 
Table 6.4 shows the respective shellfish tissue analytical concentrations and 
associated cancer risk, as well as the maximum in-water sediment concentration for 
samples collected within a 100-foot radius of each shellfish station.  There were 
between one and six in-water sediment samples collected within 100 feet of each 
shellfish station evaluated. 

One metal and ten organic chemicals were screened for bioaccumulation from TZW, 
including: arsenic, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, dibenzo(a,h)anthracene, indeno(1,2,3-ced)pyrene, total DDD, 
total DDE, total DDT, and total dioxin/furan TEQ.  Of these, 10 chemicals exceeded 
AWQC values at one or more of the shellfish stations.   

Unfiltered TZW samples exceeded the 17.5-g/day AWQC in 17 of 35 possible 
comparisons of individual chemicals.  Unfiltered samples exceeded the 175-g/day 
AWQC in 19 of 35 possible comparisons of individual chemicals.  Filtered TZW 
samples exceeded the 17.5-g/day AWQC in 1 of 14 possible comparisons of 
individual chemicals.  Filtered TZW samples exceeded the 175-g/day AWQC in 5 of 
the 14 possible comparisons of individual chemicals.  Arsenic was the only analyte 
that did not exceed AWQC values.   For both filtered and unfiltered TZW data, 
maximum TZW concentrations of pesticides and PAHs also exceeded their respective 
AWQC values in locations where shellfish tissue data did not result in an exceedance 
of 10-6 cancer risk from shellfish consumption.  However, comparisons of unfiltered 
TZW values for highly hydrophobic organic chemicals may be affected by the 
presence and organic content of total suspended solids.   

The results of this TZW screening do not suggest that TZW data are a reliable 
indicator of potential risk from tissue consumption because of significant 
uncertainties in accounting for chemical bioavailability and human exposure.  
Chemical partitioning among competing abiotic media (e.g., sediments, total 
suspended solids, particulate and dissolved organic matter) can substantially affect 

                                                 
2 AWQC based on consumption rates of both 17.5 g/day and 175 g/day were used in the bioaccumulation TZW 

screening; however, the highest shellfish consumption rate assumed in the BHHRA was 18 g/day.   
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estimates of chemical uptake via TZW.  Many of the these factors were considered in 
the methodology and Technical Support Documents that EPA (2000d) used to 
develop AWQC values, but are often ignored in making simple screening 
comparisons (e.g., use of unfiltered samples).  

Although default assumptions concerning ingestion rates of aquatic organisms are 
also a useful screening tool, they too carry a significant amount of uncertainty that 
should be weighed in making such comparisons.  EPA’s (2000d, 2009c) AWQC 
values for consumption of aquatic organisms only are based on combined ingestion 
rate of freshwater and estuarine fish and invertebrates.  As indicated in EPA’s 
(2002b) analysis of per capita fish consumption in the United States, the contribution 
of shellfish to the default consumption rate is dominated by estuarine organism, 
principally shrimp.  For consumption of freshwater organisms only, shellfish account 
for about 0.01 g/day, which is only a small fraction (<1 percent) of the total 
freshwater fish and shellfish ingestion rate.  Consequently, TZW screening based on a 
shellfish consumption rate of 17.5 g/day or 175 g/day are more likely than not to be 
overestimates of freshwater shellfish ingestion may not be accurate metrics for 
judging the importance of bioaccumulation via TZW.  Consequently, empirical tissue 
data provide a more reliable and preferred indication of possible health risk via 
consumption of freshwater aquatic organisms. 
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7.0 UNCERTAINTY ANALYSIS  
Uncertainty is associated with every step of a risk assessment, from the sampling and 
analysis of chemicals in environmental media to the assessment of exposure and 
toxicity and the risk characterization.  In general, the approach and methodologies 
used in a risk assessment are designed to err on the side of conservatism, i.e., 
protection of health.  In a deterministic risk assessment, multiple conservative 
assumptions compound to result in an estimate of risk that can be many times (or 
orders of magnitude) greater than the likely actual risk posed by a particular site.   
 
Probabilistic risk assessment uses probability distributions for one or more variables 
in a risk equation in order to quantitatively characterize variability and/or uncertainty 
related to lack of knowledge (EPA 2001c).  As stated in EPA guidance:  “Information 
from a probabilistic risk assessment can be used to make statements about the 
likelihood of exceeding a risk level of concern, given the estimated variability in 
elements of the risk equation. Since the results of point estimate methods generally do 
not lend themselves to this level of risk characterization (e.g., quantitative uncertainty 
assessment), probabilistic risk assessment can provide unique and important 
supplemental information that can be used in making Superfund risk management 
decisions at Superfund sites.” (EPA 2001c).  This BHHRA does not include a 
probabilistic risk assessment, by agreement with EPA.  However, EPA guidance 
states that the value of probabilistic methods has become increasingly apparent in 
evaluating uncertainty at some sites. The need for a probabilistic risk assessment to 
support risk management decisions for the Site should be considered. 

Uncertainty can have two components: 1) variability in data or information, and 2) 
lack of knowledge.  An uncertainty analysis conducted as part of a risk assessment 
focuses on issues of variability and knowledge uncertainty associated with each of the 
inputs and models used to derive the risk estimates. 
 
Variability arises from true heterogeneity in exposure variables or responses, such as 
dose-response differences within a population or differences in contaminant levels in 
the environment.  The values of some variables used in an assessment change with 
time and space, or across the population whose exposure is being estimated.  
Although variability can be better understood, it cannot be reduced through further 
study.  Use of RME and CT scenarios provide an estimate of high-end and average 
exposures that may reasonably occur.  The difference between the RME and CT risk 
estimates provides an initial evaluation of the degree of variability in exposure 
between individuals. 

The second factor that generates uncertainty is a lack of knowledge about factors such 
as adverse effects or chemical concentrations.  Uncertainty may be reduced by 
increasing knowledge about a factor through additional study, although it is 
impossible to gather enough data to eliminate uncertainty.  In addition, at some point, 
there are diminishing returns associated with the collection of additional data; the cost 
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of data collection is substantial and disproportional to the reduction in uncertainty.  A 
substantial amount of uncertainty is often inherent in environmental sampling as well 
as in the scientific models used in risk assessment. 

This section includes a detailed analysis of uncertainties associated with each step of 
the BHHRA.  The objective of the uncertainty analysis is to understand the overall 
degree of conservatism in the risk estimates for consideration when reviewing and 
applying the results of this BHHRA in the feasibility study and in risk 
communication.  However, as indicated above, a deterministic risk assessment alone 
cannot quantify the degree of conservatism in risk estimates, and this BHHRA does 
not include a probabilistic risk assessment, per agreement with EPA.  This uncertainty 
analysis addresses variability and/or uncertainty in the inputs to the risk estimates, 
focusing on those inputs likely to have the greatest effects on the results of the risk 
analyses.  A summary of uncertainties associated with this BHHRA and discussed in 
this section are provided in Table 7-1. 

7.1 DATA EVALUATION 

As discussed in Section 2, data collected during the RI, as well as data of confirmed 
quality that meet the DQOs for risk assessment, were used in this BHHRA to estimate 
risks.  Sediment, surface water, groundwater seep, transition zone water, and biota 
data were collected for use in this BHHRA.  Use of the EPA’s DQO planning process 
(EPA 2000e) minimized the uncertainty associated with the data collected during the 
RI; however, some amount of uncertainty is inherent in environmental sampling.   
The following data evaluation uncertainties have been identified. 

7.1.1 Use of Target Species to Represent All Types of Biota Consumed 
Because it is not practical to collect samples of every resident species consumed by 
humans within the Study Area, target resident species were selected to represent the 
diet of all biota consumed by humans, as recommended by EPA guidance (2000a).  
Four target species were collected to represent resident fish tissue diet (smallmouth 
bass, black crappie, common carp, and brown bullhead), and two species were 
collected to represent shellfish diet (crayfish and clam).  The target species were 
selected to provide the most conservative estimate of risk to human health and are a 
source of uncertainty when used to represent the risk from consumption of all biota 
within the Study Area.  Factors in selecting the target species included: consumption 
by humans, home range, potential for bioaccumulation, trophic level of species, and 
abundance.  

The range of concentrations detected in the target species generally coincides with the 
range of concentrations detected in other species that were collected.  Furthermore, 
the concentrations of PCBs, which is the chemical group with the greatest 
contribution to risk, are generally highest in smallmouth bass and common carp, both 
of which were included in this BHHRA.  Therefore, the use of target resident species 
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to represent all biota consumed should not impact the conclusions of this BHHRA, 
and may in fact overestimate risks, especially if non-resident species are consumed.   

7.1.2 Source of Chemicals For Anadromous and Wide-Ranging Fish 
Species 

For non-resident fish species, salmon, lamprey, and sturgeon were chosen as target 
species to represent a portion of the tribal fish tissue diet.  Due to the life cycles of 
these species, these fish spend some portion of their lives outside of the Study Area.  
The time spent outside the Study Area may be significant for bioaccumulation of 
chemicals due to the growth, development, and feeding that occurs, as well as the 
relative amount of time spent within the Study Area versus outside of the Study Area.   

The Washington Department of Ecology analyzed returning fall Chinook salmon, as 
fillet tissue with skin, collected from three coastal rivers  (Queets, Quinault, and 
Chehalis Rivers) in 2004 (Ecology 2007).  The concentrations of PCBs and dioxins 
detected in the Chinook salmon from the coastal rivers result in risks from fish 
ingestion that are greater than 10-6, based on the exposure assumptions used in this 
BHHRA3.  PCBs as Aroclors were detected at concentrations ranging from 5.0 µg/kg 
to 6.3 µg/kg in the Ecology study. The dioxin TEQ concentrations ranged from 0.09 
picograms per gram (pg/g) to 0.23 pg/g. These results indicate that sources of 
chemicals outside of the Study Area may contribute to bioaccumulation of chemicals 
in anadromous fish species to a significant extent.  

There is a high degree of uncertainty as to the source of chemicals detected in non-
resident fish species and whether those chemicals are actually due to exposures within 
the Study Area.  However, approximately 95 percent of the cumulative risk from fish 
consumption is due to chemical concentrations detected in resident fish, even though 
resident fish only account for 50 percent of the mass of fish consumed.  Therefore, 
using the results of the BHHRA to focus on potential sources of COCs in resident fish 
species should address sources of COCs within the Study Area that contribute to 
concentrations in non-resident fish species as well.  As a result, the uncertainty 
associated with the source of chemicals to non-resident fish species should not impact 
the conclusions of this BHHRA.   

7.1.3 Use of Either Whole Body or Fillet Samples to Represent All Fish 
Consumption 

Chemicals bioaccumulate differently in different parts of an organism.  Organic 
compounds tend to accumulate more in the fatty tissues, and heavy metals more in 
muscle tissues.  The chemicals with the greatest contribution to the cumulative cancer 
risk and with the highest noncancer HQ are PCBs, which are organic compounds that 
accumulate preferentially in fatty tissue.  Diets consisting of different fish parts result 

                                                 
3 Based on BHHRA exposure assumptions for single-species diet consumed by adult or child fisher. 
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in varying levels of risk to the consumer.  Using only whole body or fillet tissue with 
skin to evaluate risk from all types of fish tissue diets is a conservative representation 
of actual consumption of fish.  Depending on the species and chemical, the difference 
in concentrations between fillet and whole body tissue can be minimal or more than a 
factor of 10, as discussed in Attachment F5.  Since PCBs contribute to the vast 
majority of risks from tissue consumption, this uncertainty could have a significant 
impact on the conclusions of this BHHRA.  Alternatively, chemicals such as methyl 
mercury preferentially accumulate in muscle tissue, which means concentrations of 
mercury in fillet tissue would likely be higher than concentrations of mercury in 
whole body tissue.   

Based on the Columbia Slough consumption survey (Adolfson 1996), the majority of 
fishers are most likely to consume only the fillet portion of the fish, which may not 
include skin.  Based on the CRITFC Fish Consumption Survey (CRITFC 1994), tribal 
fish consumers are also most likely to consume only the fillet portion of the fish, 
which may not include skin.  However, some individuals may consume other portions 
of the fish, and the whole body diet is the most conservative estimate of potential 
cumulative risk from tissue consumption, as organic chemicals have the greatest 
contribution to risk.  For an individual who consumes primarily fillet tissue, it would 
be appropriate to focus on risk results from fillet tissue consumption, recognizing that 
the risks are based on fillet with skin tissue and that risks associated with fillet 
without skin would likely be even lower for organic chemicals. 

While it is not known to what extent consumption of non-fillet portions of fish 
occurs, this BHHRA evaluated risks associated with consumption of only fillet tissue 
or only whole body tissue.  This approach provides the potential range of risks 
associated with the different diets, and the risks from consumption of fillet tissue 
without skin would likely be even lower than those presented in this BHHRA.  If an 
individual consumes mostly fillets, but occasionally other portions of the fish, the 
risks to that individual should fall within the range of risks estimated in this BHHRA.  
Because it is unlikely that a diet consists entirely of whole body tissue, the evaluation 
of risks associated with consumption of only whole body tissue provides a health 
protective approach.   

7.1.4 Use of Undepurated Tissue To Represent Clam Consumption 
Clam tissue throughout most of the Study Area was analyzed as undepurated samples, 
and a limited number of clam samples were depurated before analysis.  A common 
practice in the preparation of clam tissue for consumption includes depuration, 
although undepurated clam may also be consumed.  The amount of COPC-containing 
particles within the gut of bivalves can vary widely; however, studies have 
demonstrated that the sediment content in the gut of bivalves could represent up to 
39% of the total body load of metals (Wallner-Kersanach et al.  1994).  With the 
exception of a few metals, average chemical concentrations were higher in 
undepurated clam tissue collected at the Study Area than in depurated clam tissue 
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collected at the Study Area.  Using analytical concentrations of undepurated tissue to 
represent tissue consumption throughout most of the Study Area provides a health-
protective approach to assessing risk from clam tissue consumption.  

7.1.5 Use of Different Tissue Types To Assess the Same Chemical 
For resident tissue samples from the Round 1 sampling event, mercury was analyzed 
in fillet tissue without skin.  For resident tissue samples from the Round 3 sampling 
event, mercury was analyzed in fillet tissue with skin. The BHHRA resident species 
included in the Round 3 tissue sampling were smallmouth bass and common carp.  
These fillet datasets were combined for Study Area analysis.  For the reasons 
presented in Section 7.1.3, the comparability of analytical data from fillet tissue with 
skin and fillet tissue without skin creates uncertainty in the BHHRA.  Because 
mercury preferentially accumulates in muscle tissue, one would expect mercury 
concentrations to be slightly higher in fillet tissue samples without skin.  However, 
for the smallmouth bass, mercury concentrations were generally higher in fillet tissue 
with skin, and in common carp, mercury concentrations were generally higher in fillet 
tissue without skin.  As a result, the uncertainty associated with the use of different 
tissue types to assess risks from mercury should not impact the conclusions of this 
BHHRA.   

7.1.6 Detection Limits That Are Above Analytical Concentration Goals 
(ACGs) 

Uncertainty exists in the evaluation of chemicals that were not detected for which the 
method detection limits (DLs) exceed the ACGs.  Site-specific ACGs were 
established for each media.  However, ACGs for some chemicals are exceptionally 
low, and in some instances, not attainable with present laboratory methods.  DLs for 
chemicals that were analyzed but never detected were compared to the appropriate 
ACG for each media.  For sediment, maximum DLs exceed both ACGs and method 
reporting limits (MRLs) for four analytes (see Table 7-2).  

In tissue, maximum DLs exceed ACGs and MRLs for eight analytes (see Table 7-3).  
Five chemicals were never detected in tissue, but their DLs were below ACGs.  It 
should be noted that DLs were above ACGs for PAHs, and PAHs were not detected 
in Round 1 fish tissue.  However, fish metabolize and excrete PAHs, and thus there is 
less likelihood for PAHs to bioaccumulate in fish.  PAHs were detected in Round 3B 
fish tissue, as well as in Round 1, 2, and 3B shellfish tissue, indicating that data were 
sufficient to estimate risk from PAHs in both fish and shellfish tissue.  In addition, 
DLs for PCB congeners were elevated for some smallmouth bass tissue samples, 
which may add uncertainty to PCB TEQ estimates. However, the risks from total 
PCBs (due to detected congeners) were higher than the risks from the PCB TEQ for 
those exposure areas with elevated detection limits.  Because the PCB congeners 
were detected in other smallmouth bass tissue samples, the elevated DLs were 
incorporated in the PCB TEQ estimates at one half the DL.  Therefore, while the 
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elevated detection limits contribute to uncertainty, using the elevated detection limits 
in this BHHRA should not significantly affect the risk results. 

In the groundwater seep sample, maximum DLs exceed both ACGs and MRLs for 
one analyte (see Table 7-4).  In surface water samples, five analytes plus PCB 
Aroclors exceed ACGs; two analytes plus PCB Aroclors exceed MRLs (see Table 7-
5).  However, for surface water PCB congener data were used instead of Aroclor data, 
as discussed in Attachment F2. 

Chemicals that were not detected were not quantitatively evaluated further in this 
BHHRA.  If chemicals were present at concentrations above the ACGs but below the 
DLs, those chemicals could contribute to unacceptable risks.  However, given the 
number of chemicals that were detected at concentrations above their respective 
ACGs and the magnitude of difference between detected concentrations and ACGs, it 
is unlikely that exclusion of chemicals that were not detected would impact the 
conclusions of this BHHRA. 

7.1.7 Using N-qualified Data 
As discussed in Section 2.2.3 of the RI report, some data were qualified using the “N” 
qualifier, which indicates that the identity of the analyte is not definitive.  The use of 
the N qualifier is generally a result of the presence in the sample of an analytical 
interference such as hydrocarbons or, in the case of pesticides, PCBs.  Pesticide data 
and SVOCs analyzed by EPA Method 8081A were most commonly N-qualified as a 
result of analytical interference.  N-qualified data were used in the BHHRA for 
calculating tissue EPCs (for hexachlorobenzene and several pesticides) that resulted 
in cancer risk estimates exceeding 1 x 10-6 or HIs exceeding 1.  Alpha-
hexachlorocyclohexane, beta-hexachlorocyclohexane, and gamma-
hexachlorocyclohexane were identified as preliminary COCs in fish tissue based on 
EPCs that were calculated using only N-qualified data.  Heptachlor epoxide was 
identified as a preliminary COC in clam tissue based only on N-qualified data.  While 
these chemicals were identified as preliminary COCs based on the results of the 
BHHRA, it is important to note that there is uncertainty in both the identity and 
concentration of these chemicals. Attachment F5 discusses how EPCs and risk 
estimates would change for adult consumption of whole body fish tissue and shellfish 
tissue if N-qualified data were not included in the BHHRA dataset. 

7.1.8 Using One-Half The Detection Limit For Non-Detect Results in 
Summed Analytes 

When an individual analyte that is part of a summed analyte (i.e. total PCB 
congeners, total endosulfans, etc.) was determined to be present in a given medium 
according to the rules for non-detects discussed in Section 2, but was not detected for 
a specific sample, one-half of the detection limit was used to calculate the summed 
analyte result, as described in Attachment F1. This value is assumed to represent a 
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conservative estimate for the concentrations below the detection limit, and introduces 
uncertainty into the summed analyte calculations. In general, the detection limits for 
non-detect results were low relative to detected concentrations. In addition, by only 
including those chemicals that were determined to be present in a given medium, the 
uncertainty associated with the use of non-detect results was minimized. However, in 
cases where the detection limits were above analytical concentration goals and the 
chemical was detected infrequently, use of one-half the detection limit could impact 
the risk results.  

7.1.9 Chemicals That Were Not Analyzed In Certain Samples 
Per the sampling and analysis plan that was approved by EPA, certain fish tissue 
samples were analyzed for a subset of the analytes.  For example, Round 1 fillet 
tissue samples were not analyzed for PCB, dioxin, or furan congeners.  In Round 3B, 
smallmouth bass and common carp fillet tissue samples were analyzed for PCB, 
dioxin, and furan congeners.  In samples where congeners were analyzed, the risks 
from the total TEQ, which is not included through other analytes (i.e., risks from total 
PCBs are included through PCBs as Aroclors) comprise approximately 1 to 70 
percent of the cumulative risks.  Therefore, the risks from consumption of black 
crappie and bullhead fillet tissue, which were only analyzed in Round 1, likely 
underestimate the actual risks.  However, a range of risks was calculated for fish 
consumption scenarios, which included samples that were analyzed for congeners, so 
the lack of analysis of chemicals in certain samples should not impact the conclusions 
of this BHHRA.   

In addition, not all clam samples were analyzed for the same number of chemicals, 
due to lack of available tissue mass for some composites collected during the Round 2 
sampling efforts.  Missing analytes and associated sample identifications for clam 
tissue collected in Round 2 are shown in Table 7-6.  In Round 3B, additional clam 
samples were collected and analyzed for additional chemicals.  The Round 2 and 
Round 3B clam tissue data were combined and evaluated on a river-mile basis in the 
BHHRA.  Therefore, EPCs were available for almost all COPCs in each exposure 
area.  Lack of analytical values for COPCs in all samples within an exposure area 
may over or underestimate the risk for that exposure area. However, a range of risks 
was calculated for shellfish consumption scenarios, which included samples where all 
COPCs were analyzed, so the lack of analysis of chemicals in certain samples should 
not impact the conclusions of this BHHRA.  

7.1.10 Chemicals That Were Not Included As Analytes 
It is not possible to analyze for every chemical, and thus chemicals and chemical 
groups were chosen for analysis based on an investigation of known or probable 
sources and pollutants.  Because chemicals expected to have the potential for 
significant contributions to risk are included in the risk assessment, chemicals not 
included as analytes introduce a low level of uncertainty to overall risk.  The list of 
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chemicals for analysis was determined in collaboration with EPA and its partners and 
was included in the sampling and analysis plan that was approved by EPA.  Since 
then, there has been interest in two groups of chemicals that were not included as 
analytes in this BHHRA: polybrominated diphenyl ethers (PBDEs) and volatile 
organic compounds (VOCs) in tissue.   

PBDEs are flame retardants that leach from products with residential, commercial, 
and industrial uses.  As a result, they are ubiquitous in the environment.  The ODHS 
study analyzed the sturgeon, salmon, and lamprey tissue for PBDEs.  The 
concentrations of PBDEs in salmon in the ODHS study were within the range of 
those found in store-bought salmon in a 2005 study by the Washington State 
Department of Health (WDOH 2005).  Using the maximum detected concentration of 
total PBDEs in the ODHS dataset (53 μg/kg for total PBDEs in sturgeon) and the 
lowest RfD (0.0001 mg/kg-day) for any PBDE congener (EPA 2009b), the maximum 
potential HQ associated with PBDEs does not exceed 1 for the highest ingestion rate 
(142 grams per day) for a single-species diet.  If the congener-specific RfDs were 
applied to the specific congener fractions detected in sturgeon, the HQ would be even 
less.  The maximum HQs for PCBs and mercury in the ODHS dataset are 95 and 6, 
respectively. In addition to a non-cancer hazard for PBDEs, recent studies on BDE 
congener 209 have indicated that there is “suggestive evidence of carcinogenic 
potential” for this congener (EPA 2009b), and EPA has established a cancer slope 
factor of 7 x 10-4 (mg/kg-day)-1 for BDE-209.  The maximum detected concentration 
for BDE-209 in the ODHS study is 139 pg/g, detected in a Pacific lamprey tissue 
sample.  Applying the cancer slope factor of BDE-209 to this concentration, using the 
exposure assumptions in this BHHRA for an adult, single-species diet, the resulting 
estimated cancer risk from ingestion of BDE-209 in tissue is 2 x 10-13, which is below 
EPA’s target risk range of 10-6 to 10-4.  Given the magnitude of concentrations and 
toxicities of other chemicals that were analyzed for and detected and the detected 
concentrations of PBDEs in the ODHS study, PBDEs are unlikely to contribute 
significantly to the overall risks. 

VOCs were not analyzed in the BHHRA tissue or surface water datasets.  Because of 
the nature of VOCs, they are not expected to accumulate in tissue to a degree high 
enough to pose significant risk via tissue consumption, especially given the other 
chemicals detected in tissue that are clearly primary contributors to the calculated risk 
(e.g., PCBs).  Furthermore, if VOCs were present in tissue, VOCs would volatilize 
during cooking.  VOCs were analyzed in transition zone water, and analytical results 
were evaluated in Section 6 to determine if TZW loading to surface water could 
create a potential risk from hypothetical future use of untreated surface water as a 
domestic water source.  Based on that evaluation, VOCs in transition zone water are 
not expected to contribute significantly to risks from the hypothetical future use of 
surface water as a domestic water source.  Given the magnitude of concentrations and 
toxicities of other chemicals that were analyzed for and detected in surface water and 
tissue, VOCs are unlikely to contribute significantly to the overall risks. Therefore, 
the lack of analysis for VOCs should not impact the conclusions of this BHHRA.   
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As mentioned earlier in this section, it is impossible to analyze for every chemical, 
and there are a number of constituents that have not been historically considered as 
contaminants but are recently gaining attention as research provides documentation 
that they are ubiquitous in the environment.  These chemicals are generally referred to 
as “emerging contaminants”, and are not considered in this BHHRA.  In accordance 
with EPA guidance on risk assessment for superfund sites, this BHHRA assessed 
risks associated with CERCLA releases, and did not include studies focused on non-
CERCLA releases, which include some recent studies on regional emerging 
contaminants.  Because emerging contaminants are not related to CERCLA releases 
for the Study Area, the lack of analysis for these chemicals should not impact the 
conclusions of this BHHRA. 

7.1.11 Chemicals That Were Analyzed But Not Included In BHHRA 
Not all chemicals analyzed for were included in the BHHRA.  Specifically, not all 
conventional analytes or nutrient metals were analyzed for potential risk.  Many 
conventional analytes are essential nutrients, and are not evaluated under the 
CERCLA program.  The two conventionals that were included in this BHHRA are 
cyanide and perchlorate.  The conventional analytes and metals that were excluded 
from assessment are listed here: 

• Ammonia • Magnesium • Phosphorus 
• Calcium • Methane • Potassium 
• Calcium carbonate • Nitrate • Silica 
• Carbon dioxide • Nitrite • Sodium 
• Chloride • Oxygen • Sulfate 
• Ethane • Phosphate • Sulfide 
• Ethylene   

 
Because of the lack of toxicity and/or essential nature of these analytes, exclusion of 
these chemicals from the BHHRA should not impact the conclusions of this BHHRA. 

7.1.12 Compositing Methods for Biota and Beach Sediment Sampling  
Compositing methods for biota and beach sediment sampling were designed to 
provide a conservative estimate of risk. 

Fish were composited based on an estimate of the average home range for each 
species.  The home ranges for common carp, black crappie, and brown bullhead may 
be as large as the Study Area and possibly even larger, and the home range for bass 
may span from one to seven miles.  Smallmouth bass were composited on a river mile 
basis, and black crappie, and brown bullhead, and carp were composited on a fishing 
zone basis. Fishing zones for brown bullhead and black crappie were from RM 3-6 
and RM 6-9; fishing zones for common carp were from RM 0-4, RM 4-8 and RM 8-
12 as well.  Uncertainty exists in this compositing scheme because the delineation of 
home range boundaries for the purposes of the risk evaluation are only an 
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approximation of the home ranges of the fish samples actually collected.  However, 
composite samples typically consisted of five individual fish, replicate composite 
samples were collected, and risks were evaluated both for individual sample locations 
as well as on a Study Area-wide basis.  Therefore, the compositing method for biota 
is not expected to impact the conclusions of this BHHRA.   

Beach sediment was composited on a beach by beach basis, resulting in one sample 
for each exposure area.  Uncertainty exists in this compositing scheme because the 
results of the risk evaluation are dependent on a single sample.  Composite samples 
are generally assumed to represent the area from which the individual samples of the 
composite were taken, but an unrepresentative individual sample (e.g., one 
representing extremely localized or ephemeral contamination) used in the composite 
could significantly bias the composite results.  The compositing scheme for beaches 
results in risk evaluation based on a single sample at a single point in time.  If a beach 
was found to pose an unacceptable risk, additional samples at that beach might be 
warranted.  However, all of the beach sediment exposure scenarios were below or 
within the target risk range of 10-4 to 10-6. 

7.1.13 Mislabeling of Smallmouth Bass Fish Sample  
One smallmouth bass sample collected from the west side of RM 11 (LW3-SB11W-
11) during the Round 3 sampling event was incorrectly recorded as LW3-SB11E-01 
(RM 11 east) at the field lab.  This fish became part of the final LW3-SB11E-C00B 
and LW3-SB11E-C00F composite samples, which are the body and fillet composites 
from RM 11 east.  Fish SB11E-01 (actually from SB11W) accounted for 15% of both 
sample types on a mass basis.  This results in uncertainty in the concentration of the 
smallmouth bass sample from the east side of RM 11, since a fish from outside RM 
11E was included in the composite.  However, since smallmouth bass exposure areas 
are on a river mile basis, the data from RM 11E and RM 11W were included in the 
same EPC calculations, and the effects of this uncertainty are not expected to impact 
the conclusions of this BHHRA.   

7.1.14  Use of DEQ Risk-Based Concentrations For Screening Values 
EPA RSLs were used to screen chemicals detected in in-water sediment for the 
identification of COPCs.  RSLs are not available for petroleum hydrocarbons, so 
DEQ risk-based concentrations (RBCs) for occupational surface soil exposure DEQ 
2003) were used. DEQ does not have specific RBCs for lube oil, motor oil, or 
residual range hydrocarbons, so the screening value for generic oil was used as a 
surrogate.  There is uncertainty associated with applying the screening value for 
generic oil to heavier oils, as lighter range petroleum hydrocarbons tend to be more 
toxic than heavier-range petroleum hydrocarbons.  However, the maximum detected 
concentrations of these three oils in in-water sediment also does not exceed the 
screening value for the lighter range hydrocarbons detected within the Study Area 
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(diesel, gasoline), so the uncertainty associated with the COPC screening values for 
heavier oils are not expected to impact the conclusions of this BHHRA. 

7.1.15  Selection of Tissue COPCs Based On Detection of An Analyte 
The selection of fish and shellfish tissue COPCs was based on whether an analyte was 
detected in each species/tissue type, and not based on a comparison with health-
protective screening levels.  This resulted in a potentially larger number of COPCs 
being carried forward in the risk assessment process compared to other media, and 
potentially biases cumulative risk estimates to be high relative to other media. There 
is uncertainty associated with identification of tissue COPCs based on detections 
alone, and this could potentially impact the conclusions of this BHHRA.  

7.2 EXPOSURE ASSESSMENT 

Uncertainties that arise during the exposure assessment typically have some of the 
greatest impacts on the risk estimates.  The following subsections address 
uncertainties associated with exposure models, exposure scenarios, exposure factors, 
and EPCs used in the risk estimates. 

7.2.1 Model Applicability 
The standard exposure models used to estimate risks may result in uncertainty.  The 
exposure models rely on identification of exposure scenarios and selection of 
appropriate exposure factors for those scenarios.  Uncertainty in the applicability of 
the exposure scenarios will result in uncertainty in the risk estimates.  Site-specific 
exposure scenarios were developed to provide a conservative estimate of risk within 
the Study Area, using conservative exposure factors to represent both reasonable 
maximum and central tendency exposures that could hypothetically occur within the 
Study Area.  While uncertainties associated with the exposure models could impact 
the conclusions of this BHHRA, the models used are consistent with applicable risk 
assessment guidance and are a source of uncertainty in all risk assessments. 

7.2.2 Subsurface Sediment Exposure 
A complete exposure pathway needs to include retention or a transport medium, an 
exposure point, and an exposure route.  Subsurface sediment was not considered an 
exposure medium for this BHHRA because it was assumed that any potential human 
contact with river sediment below 30 cm in depth was unlikely, and if it does occur, 
the frequency and extent would be minimal.  Situations in which exposure to 
subsurface might occur include: potential scouring, natural hydraulic events that are 
not well understood, future development of near-shore and upland properties, 
maintenance of the federal navigation channel, ports, and docks, placement and 
maintenance of cable and pipe crossings, pilings and dolphins, anchoring and 
spudding of vessels, and exposure to propeller wash from vessels.  All of these 
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situations could provide minimal impact to subsurface in-water sediment as well as to 
surface sediment, and thus the assessment of risk from exposure to surface sediment 
would be adequately protective of potential exposure to subsurface sediment.  
However, the uncertainty associated with not directly assessing subsurface sediment 
exposure could underestimate risks from multiple exposure pathways for the Study 
Area.  Due to the low levels of possible exposure to subsurface sediment, this 
uncertainty is not expected to impact the conclusions of this BHHRA. 

7.2.3 Potential Exposure Scenarios 
As required by EPA Region 10, this BHHRA included exposure scenarios that are not 
well documented, so it is unknown to what extent exposures currently occur, if at all, 
within the Study Area.  In addition, this BHHRA evaluated risks associated with a 
hypothetical future scenario, which is not anticipated to reasonably occur in the future 
based on current information for the Study Area.  The uncertainties associated with 
these potential and hypothetical exposure scenarios are discussed in the following 
subsections. 
 
7.2.3.1 Shellfish Consumption 
This BHHRA evaluated risks from shellfish consumption based on crayfish and clam 
tissue data.  However, there is no documentation of ongoing shellfish consumption by 
humans occurring in the Study Area, and the harvest or possession of Asian clams, 
which is the species assessed in this BHHRA, is illegal.  
 
A commercial crayfish fishery exists in the LWR.  Crayfish landings must be reported 
to ODFW by water body and county.   Per ODFW, the crayfish fishery in the LWR is 
not considered a large fishery (Grooms 2008).  Based on ODFW’s data for 2005 to 
2007, no commercial crayfish landings were reported for the Willamette River in 
Multnomah County.  It is not known to what extent non-commercial harvesting of 
crayfish occurs within the Study Area, if at all. 
 
The only reported clam consumption was from a project conducted by the Linnton 
Community Center (Wagner 2004).  As part of the project, conversations were 
conducted with transients about their consumption of fish or shellfish from the 
Willamette River.  These conversations were not conducted by a trained individual 
nor were the conversations documented.  The transients that were contacted reported 
consuming various fish species, as well as crayfish and clams.  Many of the 
individuals indicated that they were in the area temporarily, move from location to 
location frequently, or have variable diets based on what is easily available.  
Assuming that clam consumption occurs, the Linnton Community Center project 
suggests that it does not occur on an ongoing basis within the Study Area.   
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The evaluation of risks from shellfish consumption in this BHHRA is a conservative 
approach, as it is not known whether shellfish consumption actually occurs on an 
regular basis within the Study Area. 
 
7.2.3.2 Wet Suit Divers 
Commercial diving companies in the Portland area were contacted to develop a better 
understanding of potential diver exposures within the Study Area.  All of the diving 
companies that were contacted indicated that the standard of practice for commercial 
divers is the use of dry suits and helmets when diving in the LWR (Hutton 2008, 
Johns 2008, and Burch 2008).  EPA Region 10 reported observing divers in wet suits 
within the Study Area, so a wet suit diver exposure scenario was included at the 
direction of EPA.  The observed wet suit divers were performing environmental 
investigation and remedial activities, which are not activities evaluated as part of a 
commercial diver scenario.  Also, it is not known whether the individuals who were 
observed diving in wet suits on specific occasions are diving within the Study Area 
on a regular basis, as they do not work for the commercial diving companies in the 
Portland area.  Therefore, including a wet suit diver scenario in this BHHRA in 
addition to a dry suit diver scenario is a conservative approach. 
 
7.2.3.3 Hypothetical Domestic Water Use 
Surface water in the LWR within the Study Area is not currently used as a domestic 
water source, nor are there plans to use surface water within the Study Area as a 
domestic water source in the future.  According to the City of Portland, the primary 
domestic water source for Portland is the Bull Run watershed, which is supplemented 
by a groundwater supply from the Columbia South Shore Well Field (City of Portland 
2008).  In addition, the Willamette River was determined not to be a viable water 
source for future water demands through 2030 (City of Portland 2008). 
 
Even if the Willamette River were to be used as a domestic water source, which is not 
likely, that would only occur after adequate pretreatment to meet Safe Drinking 
Water Act standards and Oregon rules.  Under OAR 340-041-0340 Table 340A, 
domestic water supply is a designated beneficial use of the Willamette River, but only 
with adequate pretreatment and natural quality that meets drinking water standards. 
 
Therefore, the evaluation of untreated surface water as a domestic water source, even 
under hypothetical future conditions, is a conservative approach and is not an 
indication of current or reasonably anticipated future risks at the Study Area.  

7.2.4 Potentially Complete and Insignificant Exposure Pathways 
Exposure pathways that have been determined to be potentially complete and 
insignificant were not evaluated further in this BHHRA.  As described in Section 3.2, 
these exposure pathways have a “source or release from a source, an exposure point 
where contact can occur, and an exposure route by which contact can occur; however, 
the pathway is considered a negligible contributor to the overall risk”.  The exposure 
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pathways identified as potentially complete and insignificant were related to 
Willamette River surface water exposures to populations evaluated in this BHHRA.  
The populations that are expected to have the most frequent contact with surface 
water (transients, recreational beach users, and hypothetical future residents) as well 
as the EPA directed evaluation of surface water exposure to divers were 
quantitatively evaluated in this BHHRA for ingestion and dermal absorption of 
chemicals from surface water.  The populations for which surface water exposures 
were not evaluated were for dockside workers, in-water workers, tribal fishers, and 
fishers.  For several other populations, only the inhalation exposure pathway was 
determined to be insignificant.  These populations were transients, divers, recreational 
beach users, and hypothetical future residents.   
 
This BHHRA identified and evaluated the exposure pathways that were expected to 
result in the most significant exposure to COPCs in the Study Area.  The magnitude 
of exposures experienced by populations for these exposure pathways are much 
greater than that expected for the exposure pathways identified as “insignificant”.   
Thus, the assessment of risk to populations from exposure pathways that were 
quantitatively evaluated in this BHHRA would be adequately protective of exposed 
populations in the Study Area.  However, the uncertainty associated with not directly 
evaluating “insignificant” exposure pathways could underestimate risks for the Study 
Area.  Due to the low levels of possible exposure for these “insignificant” exposure 
pathways, this uncertainty is not expected to impact the conclusions of this BHHRA. 

7.2.5 Exposure Factors 
Assumptions about exposure factors typically result in a high degree of uncertainty in 
any risk assessment.  Because many of the exposure scenarios that were evaluated in 
this BHHRA are highly variable and do not have standard default exposure factors, 
uncertainties associated with the exposure factors are anticipated to have some of the 
greatest impacts on the risk estimates. 

RME and CT values were used for some of the exposure scenarios to evaluate the 
overall impact that variability in each of the exposure assumptions has on the risk 
estimates.  As discussed previously, most of the RME scenarios represent the 
reasonable maximum exposures that could occur in the Study Area under current and 
future conditions.  In the case of the scenarios assessing the use of untreated surface 
water as a domestic water source, both the RME and CT scenarios represent 
hypothetical exposures.  The other CT exposure scenarios represent the expected 
average or mean exposure for exposures that could occur in the Study Area in the 
present and future.  The range of risk estimates between these two exposure scenarios 
provides a measure of the uncertainty surrounding these estimates.   

For fish consumption, a range of ingestion rates representing possible high end 
consumption scenarios were used to evaluate the impact of variability on the risk 
estimates (see discussion of exposure parameters for tissue ingestion scenarios 
below). These high-end ingestion rates were used with both the mean and 95% 
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UCL/max EPCs, and thus the resulting risks in this BHHRA do not necessarily 
represent the entire range of actual risks, but rather a range that high end exposures 
might fall within.     

In addition to the variability, there is also uncertainty associated with the exposure 
factors that were used in this BHHRA. 

The following exposure factor uncertainties have been identified and analyzed further 
to determine the potential effects on the risk estimates: 

7.2.5.1 Exposure Parameters for Sediment Exposure Scenarios 
The beach and in-water sediment exposure parameters used in this BHHRA were 
conservative estimates of potential uses for the Study Area. 

Beach areas that are accessible to the general public were identified as potential 
human use areas, even though it is not known whether recreational beach use actually 
occurs at these locations.  Even if beach use occurs, the extent to which the beach is 
used and the nature of the contact with sediments/beach is unknown.  Future changes 
in land use may make some beach areas more or less accessible for humans, which 
increases uncertainty about future exposure.  For in-water sediment, every ½-river 
mile segment on each side of the navigation channel was considered a potential 
exposure area for all in-water sediment exposure scenarios, regardless of the 
feasibility or practicality of use of the area. 

The exposure duration, frequency, and intake parameters for both beach and in-water 
sediment also have associated uncertainties.  The scenarios assume exposure to the 
same beach or ½-river mile segment for an entire childhood, or 25 to 70 year 
exposure duration for adults, depending on the receptor.  Frequency of exposure 
ranges from 94 days/year to 250 days/year.  Default intake parameters for soil 
exposure were generally used; however, the adherence factor (dermal contact with 
sediment) for recreational children was more than 10 times greater than the default 
for soil.   

Another uncertainty associated with exposure parameters for sediment is the dermal 
absorption factor, which does not exist for all COPCs.   Per EPA guidance (2004), 
only those compounds or classes of compounds for which dermal absorption factors 
exist were evaluated quantitatively for the dermal contact exposure pathway.  For 
compounds without dermal absorption factors, which for the sediment COPCs are 
certain metals and perchlorate, dermal intake was assumed to be zero. However, 
dermal absorption factors exist for the chemicals and chemical groups that are likely 
to pose the greatest concern for risk from dermal contact.  So although the lack of 
dermal absorption factors for all COPCs may underestimate risk from dermal contact 
with sediment for certain metals and perchlorate, this uncertainty would not change 
the conclusions of this BHHRA. 
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Most of the uncertainties associated with the sediment exposure parameters are likely 
to overestimate the risks associated with direct exposure to sediment.  However, all of 
the beach sediment exposure scenarios were below or within the target risk range of 
10-4 to 10-6, and with the exception of two segments specifically for the tribal fisher 
RME scenario, all of the in-water sediment exposure scenarios were also below or 
within the target risk range of 10-4 to 10-6.  For the tribal fisher RME scenario, the 
exposure parameters are especially conservative as it is unlikely that an individual 
would fish the same ½-river mile river segment for five days every week of every 
year for 70 years. 

7.2.5.2 Exposure Parameters For Surface Water and Groundwater Seep 
Exposure Scenarios 

Transients were assumed to be exposed to surface water through ingestion and dermal 
contact.  Tap water ingestion rates were used to represent exposure to surface water 
via ingestion for transients.  However, tap water ingestion rates are an estimate of 
ingestion of a drinking water source, and the use of untreated water from the Lower 
Willamette as a source of drinking water by transients on an ongoing basis is highly 
unlikely.  The tap water ingestion rate used in the risk evaluation was 2 l/day for the 
transient and assumes surface water will be ingested every day for two years.  In 
addition, it was assumed that transients bathe directly in the Lower Willamette two 
days per week throughout the entire year for two years. 

For the recreational beach users, exposure to surface water was assumed to occur 
through incidental ingestion and dermal contact while swimming in the Lower 
Willamette.  The incidental ingestion rate of 50 milliliters per day (ml/day) used in 
this BHHRA is that recommended by EPA for a swimming scenario.  The exposure 
scenario assumes that adults frequent the same quiescent water area 26 times per year 
for 30 years, and that children frequent the same area 94 times per year for six years.   

In addition to the direct contact scenarios mentioned above, risks were assessed from 
exposure to surface water as a hypothetical future domestic water source.  This 
scenario assumes untreated surface water is drunk and bathed in 350 days a year for 
30 years (adult resident) or six years (child resident), using tap water ingestion rates.  
As with the transient scenario, this scenario is equally unlikely for residents in the 
area.  The LWR within the Study Area is not currently used as a domestic water 
source, nor are there any future plans to use the LWR within the Study Area as a 
domestic water source. 

Another exposure parameter resulting in uncertainty for the surface water and 
groundwater exposure parameters is the absorbed dose per event.  This parameter was 
derived per EPA guidance (2004) using chemical-specific factors, but the factors for 
some of the COPCs fall outside of the predictive domain.  Specifically, the dermal 
permeability coefficient (Kp) falls outside of the effective predictive domain (EPD) 
for a number of PAHs, including the following COPCs: 
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• Benzo(a)anthracene 

• Benzo(a)pyrene 

• Benzo(b)fluoranthene 

• Indeno(1,2,3-cd)pyrene 

• Dibenzo(a,h)anthracene 

EPA guidance (EPA 2004) states that “Although the methodology [for predicting the 
absorbed dose per event] can be used to predict dermal exposures and risk to 
contaminants in water outside the EPD, there appears to be greater uncertainty for 
these contaminants.”  The range of uncertainty associated with the Kp value can be 
several orders of magnitude.  For instance, the predicted Kp value recommended by 
EPA (2004) for benzo(a)pyrene is 0.7 centimeters per hour (cm/hr), while the range 
of predicted Kp values presented by EPA (2004) is 0.024 cm/hr (95% lower 
confidence level) to 20 cm/hr (95% upper confidence level).  This uncertainty could 
result in over-estimation or under-estimation of risk from exposure to surface water.  
With the exception of arsenic, the only exceedances of 10-6 risk from surface water 
scenarios are the result of dermal exposure to PAHs in surface water.  However, all of 
the surface water exposure scenarios were below or within the target risk range of  
10-4 to 10-6. 

7.2.5.3 Exposure Parameters for Tissue Ingestion Scenarios 
The exposure parameters for tissue ingestion were designed to provide a conservative 
estimate of risk.  Fish tissue ingestion rates were developed with variable exposure 
factors and environmental data that are not site-specific, or that are derived from 
anecdotal evidence. 

Site-specific fish consumption information is not available for the fisher scenarios.  
As a result, nationwide fish consumption data were used to calculate target fish tissue 
levels.  A limited consumption study conducted for the Columbia Slough was also 
used.  The 99th percentile rate from the nationwide Continuing Survey of Food by 
Individuals, CSFII (United States Department of Agriculture [USDA] 1998) of 142 
g/day (as calculated in USEPA Estimated Per Capita Fish Consumption in the United 
States, freshwater and estuarine fish and shellfish) was used as the highest (142 
g/day) ingestion rate for adult fishers in the BHHRA.  The 90th percentile rate from 
the same study was used as the high (17.5 g/day) ingestion rate for adult fishers in the 
BHHRA.  Concerns have been expressed regarding the methodology used by EPA in 
this study to establish the fish consumption rates, which are also recommended as 
default AWQC subsistence fish consumption rates in EPA’s WQC Human Health 
Methodology guidance (EPA 2000d).  Criticisms of these rates have been raised 
because they are based on per capita consumption rates from the general population – 
that is, “fish consumption” rates that are estimated based on the combined 
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consumption information from fish consumers and fish non-consumers alike.  For 
example, the 90th percentile rate for fish consumers is 200 g/day, while the 90th 
percentile rate including data regarding fish non-consumers is about 18 g/day.  
Similarly, the 99th percentile value for fish consumers is about 506g/day, while the 
99th percentile is approximately 142 g/day when data including the lack of fish in the 
diet of non-consumers are added.  There is a large difference in the percentiles of the 
dataset when information from people who do not consume fish are included.  The 
consumer-only ingestion rates likely overestimate actual ingestion rates because 
people who do consume fish but did not on the 2 days of the study (e.g., many 
infrequent consumers) are not included in consumers only rate.  At the same time, 
EPA guidance (1989) recommends using the 95th percentile, or even the 90th 
percentile, for RME contact values.  So, the use of high-end percentiles for all three 
ingestion rates in the BHHRA provides conservative estimates of reasonable 
maximum and central tendency exposures.   The 95th UCL rate from the Columbia 
Slough study was used as the higher ingestion rate for adult consumers in the 
BHHRA.  The Columbia Slough Study was a creel survey.  As a result, it provides a 
very rough estimate of fish consumption rates, which may overestimate or 
underestimate actual fish consumption rates.  This is due to many reasons, including 
but not limited to: 

• Willingness of anglers to participate 
• Communication. If a substantial number of anglers consist of 1st or 2nd 

generation ethnic minorities, then language may be a barrier. 
• Discrepancy between individuals who catch fish and those who prepare meals.  

Men generally fish but women generally prepare seafood and are much more 
familiar with the mass of seafood consumed.  

• Difficulty in translating from the items inspected in an angler’s basket to 
portion sizes and amounts consumed, since this requires assumptions about 
edible portions and cleaning factors. 

• Lack of a random or representative sample.  Interviewers can only speak with 
who they encounter. 

• Timing and seasonality of interviews. 
• Weather conditions may bias the results of any day’s interviews. 

 
All three of the ingestion rates used for adult fishers in the BHHRA are higher than 
average fish ingestion rates reported from the respective studies.  In addition to the 
uncertainties behind the rates of fish consumption, it was assumed that the frequency 
of consumption occurred at the same ingestion rate every day of every year for 30 
years for the adult fisher scenarios.  Furthermore, 100% of the fish consumed was 
assumed to be caught at the same location over 30 years, and no reduction in 
concentrations of contaminants during food preparation and cooking was assumed.   

For the tribal fish consumption scenario, the 95th percentile rate from the CRITFC 
Fish Consumption Survey (CRITFC 1994) was used.  The CRITFC Fish 
Consumption Survey was performed by interviewing four of the six tribes who are 
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natural resource trustees for the Site.  It is not clear how this would impact the fish 
consumption rate for tribal populations used in the BHHRA, which was based up on 
the CRITFC Fish Consumption Survey.  Also, some published articles have 
suggested that the fish consumption rates in the CRITFC Fish Consumption Survey 
are biased low for tribal members because: 

• Tribal members who have a traditional lifestyle (and likely a higher 
consumption rate) would have been unlikely to travel to the tribal offices that 
were used for administering the CRITFC fish consumption interviews. 

• The fish consumption rates for some tribal members that were perceived as 
being outliers (consumption rates were too high) were dropped from the 
CRITFC data before the consumption rates were calculated. 

• Current fish consumption rates may be suppressed and, therefore, do not 
reflect the potential of the higher consumption rates if fishery resources 
improved or if COC concentrations in the water body decrease. 

 
While the tribal fish consumption rates may or may not be biased low, there were 
additional conservative assumptions incorporated in the tribal fish consumption 
scenario.  For example, fish consumption by an adult tribal fisher was assumed to 
occur at the same rate every day of every year for 70 years.  As with the fisher 
scenarios, it was assumed that 100% of the fish consumed was caught at the same 
location for 70 years, and no reduction in concentration of contaminants occurred 
during food preparation or cooking.  The same CRITFC Fish Consumption Survey 
that was used as the basis for the tribal fish ingestion rate also indicated that none of 
the respondents fished the Willamette River for resident fish and at most, 
approximately 4% fished the Willamette River for anadromous fish.  Tribal members 
who have a traditional lifestyle and were unlikely to travel to tribal offices for the 
CRITFC Fish Consumption Survey also may be unlikely to travel to Portland Harbor 
to fish.  It is unknown to what extent future tribal fishing habits may change if fishery 
resources improved or if COC concentrations in the water body decrease. 
The information suggesting that shellfish consumption may occur at the Study Area 
comes from a community project sponsored by the Linnton Community Center, as 
discussed in Section 3.3.6.  However, it is not known to what extent shellfish 
consumption occurs, as there is no documentation of ongoing shellfish consumption 
by humans occurring in the Study Area.  Because site-specific shellfish ingestion 
rates are not available, nationwide CSFII (USDA 1998) shellfish consumption data 
were used to calculate target tissue levels for clams and crayfish.  The 95th percentile 
rate for shellfish consumption for freshwater and estuarine habitats combined from 
the nationwide survey was used as the high ingestion rate (18 g/day) and the mean 
rate from the nationwide survey was used as the medium ingestion rate (3.3 g/day).  
As with the fish ingestion rates for adult consumers, these shellfish ingestion rates are 
based on per capita consumption rates from the general population – that is, 
consumption rates that include shellfish consumers and non-consumers alike. 
Consumer-only rates were not calculated in the EPA document for shellfish alone, but 
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it is likely that they are higher for consumers only compared to the rate based on both 
consumers and non-consumers.  In the nationwide survey, shrimp, which is not found 
within the Study Area, accounted for more than 80% of the shellfish consumed.  
Crayfish accounted for less than 1% of the shellfish consumed, and freshwater clams 
were not included in the nationwide survey.  It is not known to what extent fishers 
would substitute alternative local types of shellfish if the shellfish in the survey were 
not available.  However, for freshwater habitat only, which is the same as the Study 
Area, the mean nationwide shellfish consumption rate is 0.01 g/day; upper percentiles 
for freshwater shellfish consumption rates are not available.   
Shellfish consumption was assumed to occur at the same rate every day of every year 
for 30 years.  As with fish, 100 percent of the shellfish was assumed to be caught 
from the same one-mile stretch of river, on the same side of the river, for the 30 years, 
and no losses in chemical concentration were assumed from food preparation or 
cooking.  It is unlikely that the Study Area supports shellfish populations large 
enough to supply the quantity of tissue needed to satisfy these hypothetical ingestion 
rates.  During the Round 2 sampling event, the maximum mass of clam tissue data 
collected at a given sampling location was only 217.57 grams.  At 18 g/day, this 
location would be depleted of clam tissue within 13 days. 

Most of the uncertainties associated with the fish and shellfish exposure parameters 
provide a conservative, health protective estimate of the risks associated with fish and 
shellfish consumption.  Because some of the fish and shellfish consumption scenarios 
exceeded the target risk range of 10-4 to 10-6, the uncertainties associated with fish 
and shellfish consumption could impact the conclusions of this BHHRA.  The upper 
and lower bound magnitude of uncertainty associated with exposure parameters for 
tissue ingestion scenarios was estimated for the BHHRA based on the data presented 
above, and is discussed in Attachment F5. 

7.2.5.4 Assumptions about a Multiple Species Diet 
Uncertainties exist in the assumptions about the multiple species diet composition.  
The non-tribal multiple species diet assumes equal proportions of all four resident fish 
species.  The tribal multiple species diet consists of equal proportions of the four 
resident fish species, as well as dietary percentages of salmon, lamprey, and sturgeon 
that come from the CRITFC Fish Consumption Survey (CRITFC 1994).  Variations 
from these compositions would result in different risk estimates.  Because the risks 
from consumption of the individual species that make up the multiple species diet 
were evaluated separately, the range of risks from fish consumption scenarios 
encompasses the potential variations in the multiple species diet.  The range of the 
magnitude of these risks was between 1 and 8.  The derivation of these risk ranges is 
further discussed in Attachment F5.   The magnitude in the difference of risk 
estimates based on diet composition shows that this uncertainty could result in over or 
under-estimation of actual risks from a multi-species diet. 
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7.2.6 Exposure Point Concentrations 
The EPC is supposed to represent the arithmetic average of the concentration of a 
chemical that will be contacted over the exposure duration; however, as a protective 
approach, an UCL on the arithmetic average is recommended for use as the EPC 
(EPA 1989).  Given the uncertainties and variability associated with environmental 
data, a high amount of uncertainty is associated with calculating a representative 
EPC.  The following EPC uncertainties have been identified and were analyzed 
further in the BHHRA to determine the potential effects on the risk estimates. 

7.2.6.1 Using 5-10 Samples to Calculate the 95% UCL on the Mean 
Using less than ten sample results to calculate a 95% UCL on the mean increases the 
uncertainty associated with the 95% UCL for certain calculation methods.  EPCs for a 
number of exposure areas throughout the Study Area were based upon the 95% UCL 
on the mean concentration calculated using less than 10 samples.  These EPCs are 
discussed and listed in Attachment F2 text and tables.  They include EPCs for in-
water sediment, surface water, and tissue.  Calculating the 95% UCL on the mean 
using less than 10 samples could overestimate or underestimate actual exposures.  
The Study Area-wide fish tissue EPCs that were calculated as 95% UCL on the mean 
concentrations, using less than 10 samples, included the Study Area-wide EPCs for 
whole body brown bullhead and fillet common carp.  The maximum EPCs for the 
individual exposure points for whole body brown bullhead and fillet common carp 
were up to two times higher than the Study Area-wide EPCs, as discussed in 
Attachment F5.  

If maximum detected concentrations had been used as EPCs in place of 95% UCL on 
the mean concentrations for exposure areas with less than 10 samples, exposures 
would have likely resulted in an overestimate of actual risks.   

7.2.6.2 Nondetects Greater than Maximum Detected Concentrations 
Nondetect chemicals for which the detection limit was greater than the maximum 
detected concentration in a given exposure area were removed from the dataset prior 
to 95% UCL calculations.  These sample identifications, detection limits, and 
associated maximum concentrations are discussed and listed by media and exposure 
area in Attachment F2 text and tables.  A nondetect concentration means the actual 
concentration of the chemical could be as high as the detection limit, or it could be 
not present.  However, if a detection limit exceeds the maximum detected 
concentration in a given exposure area, it is unknown whether the actual 
concentration is closer to zero or closer to the detection limit.  Removal of these data 
prior to 95% UCL calculations decreases the need for assumptions about what the 
actual concentration may be, but it also decreases overall sample size for a given 
chemical and exposure area.   

As discussed in Section 5.2.5, the cumulative risks for all of the fish tissue 
consumption scenarios were primarily driven by PCBs and dioxins. There were no 
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cases for which nondetect concentrations exceeded the maximum detected 
concentration of PCBs and dioxins in fish tissue. It follows that the cases where 
nondetect concentrations exceeded the maximum detected concentrations did not 
impact the cumulative risk estimates. PCBs and dioxins were also the primary 
contributor to cumulative risk for shellfish tissue consumption and there were no 
cases where nondetect concentrations exceeded the maximum detected concentration 
of PCBs and dioxins in shellfish tissue. For surface water and in-water sediment the 
ratio of the nondetect concentrations exceeding the maximum detected concentrations 
were within two orders of magnitude.  If the actual concentrations were closer to the 
detection limit, the risk estimates would still be less 10-6.  

7.2.6.3 Using the Maximum Concentration to Represent Exposure  
For cases with less than five detected samples for a given analyte and exposure area, 
the sample size was not sufficient to calculate a 95% UCL on the mean concentration 
for an EPC, and the maximum concentration was used.  This includes EPCs 
calculated to represent Study Area-wide exposure.  Using maximum detected 
concentrations of infrequently detected chemicals to represent individual exposure 
areas, and especially Study Area-wide exposure, results in an extremely conservative 
estimate of risk for the Study Area.  In general, use of 95% UCL on the mean 
concentrations or maximum concentrations provided a protective approach and likely 
resulted in overestimates of the actual risks, especially for ongoing, repeated, long-
term exposures.  Use of the maximum concentration to represent exposure occurred 
for all media, and occurred most frequently for the fish and shellfish consumption 
scenarios.  In some cases, the maximum concentration for a chemical was 
anomalously high, and may not be representative of tissue concentrations resulting 
from exposure to CERCLA-related contamination within the Study Area. 

A more in-depth analysis of scenarios for which using the maximum concentration to 
represent exposure significantly affected the result of the risk estimate, and 
consequently which chemicals were designated as COCs for a scenario, is provided in 
Attachment F5. 

The conservatism of using the maximum detected concentration as the EPC for 
exposure areas with less than 5 detected results impacts the conclusions of this 
BHHRA. 

7.2.6.4 Possible Effects of Preparation and Cooking Methods.   
Cooking and preparation methods of fish tissue can modify the amount of 
contaminant ingested by fish consumers.  PCBs, which were found to have the 
greatest contribution to the cumulative cancer risks and the highest noncancer HQs, 
tend to concentrate in fatty tissues.  Therefore, trimming away fatty tissues, including 
the skin, will reduce the exposure to PCBs.  The concentrations of PCBs in raw fillet 
tissue have been shown to decrease by approximately 50% by removing the skin 
(EPA 2000c).  Cooking can also reduce the concentrations of PCBs from 
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approximately up to 87%, depending on the method (Wilson et al. 1998).  However, 
one study showed a net gain in PCB concentrations after cooking (EPA 2000c).  As 
per EPA directive, dose modifications to account for cooking or tissue preparation 
were not used in determining EPCs for fish ingestion, likely resulting in conservative 
estimates of exposure from tissue.  If included, the risk estimates may have been 
reduced by up to approximately 90% for some chemicals.  Since PCBs contribute to 
the majority of risks from fish consumption, this uncertainty could significantly 
impact the results of this BHHRA.  For other chemicals, particularly mercury, which 
accumulates in the muscle tissue of fish, cooking is not known to reduce the 
concentrations in tissue; however, mercury does not contribute to the cumulative 
cancer risks.  Therefore, not accounting for cooking or tissue preparation likely 
overestimates the cancer risk estimates from fish consumption. 

7.2.6.5 Assumptions about Arsenic Speciation  
Arsenic in tissue was analyzed only as total arsenic.  Toxicity data are only available 
for inorganic arsenic.  The Columbia River Basin Fish Contaminant Survey (EPA 
2002c) determined that a “value of 10% is expected to result in a health protective 
estimate of the potential health effects from arsenic in fish”.  Therefore, the EPC for 
inorganic arsenic was estimated as 10% of the total arsenic detected in tissue.  In 
previous fish tissue studies in the lower Columbia and Willamette Rivers, the percent 
of inorganic arsenic relative to total arsenic ranged from 0.1% to 26.6% with an 
average percent inorganic arsenic of 5.3% in the resident fish samples from the 
Willamette River (Tetra Tech 1995, EVS 2000).  

In clams, inorganic arsenic was found to range as high as 50% of total arsenic in 
tissue collected in the Duwamish River.  However, the Duwamish River is an estuary 
while Portland Harbor is a freshwater river, so the species of clams in the Duwamish 
River are different from those in Portland Harbor.  Since the actual percent of arsenic 
that is inorganic in clam tissue from the Study Area is unknown, this results in 
uncertainty in the estimate of inorganic arsenic EPCs for clam. The clam tissue data 
collected from the Study Area in Rounds 1 through 3 was evaluated to determine 
whether a higher percentage of inorganic arsenic might have a significant effect on 
overall risk from the consumption of clam tissue.  The analysis found:  

• All of the arsenic concentrations in clam tissue are within a factor of 2 of each 
other (i.e., the maximum concentration is approximately 2 times higher than 
the minimum concentration).  In addition, the arsenic concentrations in clams 
are normally distributed.  Both of these facts support the conclusion that the 
arsenic in clams is due to ubiquitous concentrations, not localized sources. 

• Due to the narrow range of arsenic concentrations, the risks from consumption 
of clams are within a factor of 2 throughout the Study Area. 

• If inorganic arsenic is assumed to be 50% of the total arsenic rather than the 
assumption of 10% used in the BHHRA, the cumulative risks from 
consumption of clams only increase by a factor of 1.1 to 1.3 because there are 
other chemicals that are driving risks from consumption of clams. 
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Given all of the other uncertainties associated with risks from clam consumption, the 
inorganic arsenic assumption is a minor uncertainty with minimal effect on the 
overall risk estimates. 

Although arsenic resulted in risks greater than 10-6 for some of the fish consumption 
scenarios, the contribution of arsenic to the cumulative risk was insignificant relative 
to that from PCBs.  Therefore, the assumptions about inorganic arsenic are not likely 
to impact the conclusions of this BHHRA.   

7.2.6.6 Polychlorinated Biphenyls 
PCBs were analyzed as Aroclors in some media and as individual PCB congeners in 
others.  This introduces some uncertainty when comparing cumulative risk across 
media. Congener analysis may provide a more accurate measure of PCBs in 
environmental samples than does the Aroclor analysis.  Although most PCBs may 
have originally entered the environment as technical Aroclor mixtures, environmental 
processes, such as weathering and bioaccumulation, may have led to changes in the 
congener distributions in environmental media such that they no longer closely match 
the technical Aroclor mixtures used as standards in the laboratory analysis, leading to 
inaccuracies in quantitation.   

The results for PCBs in whole body tissue samples analyzed for both PCBs as 
Aroclors and as individual PCB congeners were compared to evaluate the 
significance of correlations in order to evaluate the uncertainty associated with the 
use of Aroclor data.  The correlation of the PCB Aroclor and PCB congener data were 
significant (compared to a probability value of  0.05) for all species evaluated 
(common carp, smallmouth bass, black crappie, brown bullhead, and crayfish).  
Windward (2005) analyzed fish tissue from the Lower Duwamish Waterway as PCB 
Aroclors and as individual PCB congeners.  The PCB Aroclor data and PCB congener 
data were significantly correlated for both fillet and whole body tissue.  There is less 
uncertainty associated with using PCB congener data to calculate EPCs; however, 
these correlations suggest that PCB Aroclor data may be used in the place of 
congener data if congener data are not available.  

When available, PCB congener data were included in cumulative risk sums for tissue 
because differences in bioaccumulation, in addition to weathering, results in even 
greater uncertainty in the PCB Aroclor analysis for tissue.  However, for fillet tissue, 
Round 1 samples were analyzed for PCB Aroclors only, and Round 3 samples, which 
were collected for smallmouth bass and common carp, were analyzed for PCB 
congeners only.  Because PCB congener data are available for smallmouth bass and 
common carp fillet tissue, cumulative risks for exposure to fillet tissue from ingestion 
include only the most recent tissue data for these two species. This introduces 
uncertainty to the cumulative risk estimates for exposure to fillet tissue when 
comparing risks across all four resident species. 
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PCB Aroclor data were included in cumulative risk sums for sediment because the 
PCB Aroclor dataset is larger than the congener dataset.   

PCB congener data were included in the risk evaluation for surface water because the 
PCB Aroclor data was derived from the results of the congener analysis for the 
samples used in the risk characterization of this BHHRA.  Total PCB congeners did 
not screen in as COPCs for any surface water scenarios.  If PCB Aroclor data from 
the surface water dataset were used in the COPC screening, PCBs would still not be 
considered a COPC for any surface water scenarios. 

When PCB congener data were used, the total PCB concentration was adjusted by 
subtracting the concentrations of coplanar PCBs from the total PCB concentration.  
This was done for purposes of estimating cancer risks because the coplanar PCBs 
were evaluated separately for the cancer endpoint.   

7.2.6.7 Bioavailability of Chemicals 
The toxicity values used in the risk assessment are generally based on laboratory 
studies in which the chemical is administered in a controlled setting via food or water. 
The actual absorption from environmental media may be lower than that observed in 
the laboratory. Studies have shown that conditions in environmental media (e.g., pH, 
organic carbon content) can affect the bioavailability of a chemical (Ruby et al. 1999, 
Pu et al. 2003, Saghir et al. 2007). If the bioavailability of a chemical in a given 
environmental medium is less than that in the laboratory study used to derive the 
toxicity value, the risk assessment will overestimate the risks associated with 
exposure to that chemical in that medium. A committee of the National Research 
Council recommended that consideration of bioavailability be incorporated in 
decision-making at sites (National Academy of Sciences 2003). While site-specific 
information on the bioavailability of COCs in sediment is not available, it is 
important to recognize that there is uncertainty associated with not incorporating 
bioavailability into the risk estimates, especially related to sediment-associated 
COCs. According to these studies, the magnitude of uncertainty could be as much as 
a factor of ten.   

7.2.6.8 Smallmouth Bass Exposure Areas 
Smallmouth bass exposure areas were on a river mile basis.  Uncertainties associated 
with the home range of smallmouth bass are discussed in Section 7.1.12.  In Round 1, 
samples were composited on a per river mile basis (e.g., RM2, RM3).  In Round 3, 
samples were composited on a per river mile basis, per side of river (e.g., RM 2E, 
RM 2W).  The Round 1 and Round 3 results were combined and included in the EPC 
calculations for each river mile exposure area.  Although studies have shown that 
smallmouth bass migrate from one side of the river to another in the lower Willamette 
(ODFW 2005), it is possible that some smallmouth bass may have a home range that 
is limited to a single side of the river.   
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Figure 7-1 displays the ratios of concentrations of DDT, DDE, DDD, and PCB 
congeners detected in composite smallmouth bass samples collected at the east side of 
the river mile compared to concentrations for those detected in composite samples 
collected at the west side of the river mile. The ratios are all less than 5 with the 
exception of the ratio of PCB congeners detected in smallmouth bass tissue collected 
at the east and west side of RM 11, for which the ratio is approximately one order of 
magnitude.  It should be noted, as previously discussed in Section 7.1.13, that a fish 
from RM 11W was included in the composite for RM 11E due to a mislabeling of the 
sample.  Due to the low number of samples for each exposure area, the maximum 
detected concentration from either side of the river is almost always used as the 95% 
UCL/max EPC for the river mile exposure areas anyway, which eliminates the 
possibility of underestimating risk for a given river mile based on whether or not 
smallmouth bass migrate across the river.  Furthermore, the river mile exposure area 
was determined based on the smallmouth bass home range.  In addition, the area over 
which fishing occurs should also be considered.  Given the exposure duration of 30 to 
70 years, it is likely that fish would be collected over an area greater than a single 
river mile.  Therefore, uncertainties associated with exposure areas for smallmouth 
bass likely overestimate risks and may impact the conclusions of this BHHRA when 
considering risks on a river mile basis. 

7.2.6.9 Surface Water EPCs for Recreational Beach Users 
For recreational exposures to surface water, data from only the low water sampling 
event was used, in order to represent surface water conditions during the time of year 
when most frequent recreational use occurs (i.e. summer months).  There is some 
uncertainty in the representativeness of this dataset for surface water conditions for 
recreational users. 

Transient exposure to surface water can occur throughout the year, so data from 
sampling events during three seasons of the year were used for this scenario and can 
be used to assess the representativeness of the single low water sampling event.  
Arsenic was the only surface water COPC detected in recreational exposure areas.  
The Study Area-wide average total arsenic concentration for transient exposure to 
surface water, using year-round data, is 0.48 µg/l.  The Study Area-wide average total 
arsenic concentration for recreational beach user exposure to surface water, using low 
flow data, is 0.51 µg/l.  Given the similarity of these results, the uncertainty 
associated with the recreational beach user surface water dataset should not impact 
the conclusions of this BHHRA. 

7.3 TOXICITY ASSESSMENT 

The results of animal studies are often used to predict the potential human health 
effects of a chemical.  Extrapolation of toxicological data from animal studies to 
humans is one of the largest sources of uncertainty in evaluating toxicity factors. 
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Much of the toxicity information used in this BHHRA comes from EPA’s Integrated 
Risk Information System (IRIS), which states the following on its website: 

In general IRIS values cannot be validly used to accurately predict the 
incidence of human disease or the type of effects that chemical exposures 
have on humans.  This is due to the numerous uncertainties involved in risk 
assessment, including those associated with extrapolations from animal data to 
humans and from high experimental doses to lower environmental exposures.  
The organs affected and the type of adverse effect resulting from chemical 
exposure may differ between study animals and humans.  In addition, many 
factors besides exposure to a chemical influence the occurrence and extent of 
human disease.  (EPA 2009b, http://www.epa.gov/iris/limits.htm). 

 
Because of these uncertainties, toxicological data parameters are usually conservative 
to be more protective of human health due to safety factors EPA uses when 
estimating toxicity values.  The safety factors used by EPA typically range from two 
to three orders of magnitude (100 to 1,000 times), depending on various aspects of the 
animal study.  As a result, actual risks within the Study Area could be lower than the 
potential risk estimates calculated in this BHHRA.  In addition to the uncertainty 
already included in the toxicity values, the following toxicity value uncertainties have 
been identified. 

7.3.1 Early Life Exposure to Carcinogens 
In 2005, EPA finalized the Supplemental Guidance for Assessing Susceptibility from 
Early-Life Exposure to Carcinogens (EPA 2005b).  The guidance provides a process 
to evaluate risks from early-life exposure to carcinogens with a mutagenic mode of 
action.  The only exposure scenarios with early-life exposures (i.e., child populations) 
are recreational beach users and fish consumption.  Of these, the only scenario with 
potential exposure to chemicals with a mutagenic mode of action is the recreational 
beach user scenario for exposure to PAHs.   

This BHHRA did not evaluate risks using the new EPA guidance as the exposure 
factors for the specific age classes have not been determined.  However, the guidance 
applies a 10-fold weighting to exposures occurring under the age of two and a 3-fold 
weighting to exposures occurring between the age of two and the age of 16.  
Assuming that most beach use would likely occur above the age of two, the risks for 
the child recreational beach user from carcinogenic PAHs would be approximately 3 
times higher than those in this BHHRA.  The highest risk for the child recreational 
beach user from exposure to benzo(a)pyrene in beach sediment is 5 x 10-6.  Even if 
this risk were 3 times higher, the risk would be within the target risk range of 10-6 to 
10-4.  However, it should be noted that the exposure parameters for the frequency and 
duration of exposure were extremely conservative for this exposure scenario. 
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7.3.2 Lack of Toxicity Values for Delta-hexachlorocyclohexane and 
Titanium 

Delta-HCH was detected in tissue and in-water sediment.  A SF or RfD toxicity value 
could not be identified for delta-HCH according to the hierarchy of sources of 
toxicity values recommended for use at Superfund sites (EPA 2003b).  Also, an STSC 
review concluded that the other hexachlorocyclohexane isomers could not be used as 
surrogates for delta-HCH due to differences in toxicity (EPA 2002d).  Potential risk 
from delta-HCH was not quantitatively evaluated because of the lack of availability 
of toxicity data for the chemical.  

Titanium was detected in in-water sediment and transition zone water.  Titanium is a 
naturally occurring element and has been characterized as having extremely low 
toxicity (Friberg et al 1986).  A SF or RfD toxicity value could not be identified for 
titanium according to the hierarch of sources of toxicity values recommended for use 
at Superfund sites (EPA 2003b), and consultation with EPA indicated no surrogate 
toxicity value was available.  Therefore potential risk from exposure to titanium was 
not quantitatively evaluated in this BHHRA. 

7.3.3 Use of Toxicity Values From Surrogate Chemicals for Some 
Chemicals that Lack Toxicity Values 

For some chemicals, if a RfD or SF toxicity value was not available from the 
recommended hierarchy, a structurally similar chemical was identified as a surrogate.  
The RfD or SF for the surrogate was selected as the toxicity value and the surrogate 
chemical was indicated in Section 4.  Uncertainty exists in using surrogate chemicals 
to represent the toxicity of chemicals for which toxicity values are not available.  
Using surrogate toxicity values could over- or under-estimate risk for a specific 
chemical. 

Based on the results of the BHHRA, the chemicals that exceeded the minimum target 
cancer risks of 10-6 or hazard quotient of 1 did not rely on surrogate toxicity values.  
Therefore, the use of surrogate toxicity values should not impact the conclusions of 
this BHHRA. 

7.3.4 Toxicity Values for Chromium 
Chromium was analyzed as total chromium in all media.  Toxicity values exist for 
trivalent and hexavalent chromium only.  Hexavalent chromium is not considered 
carcinogenic for oral or dermal exposures.  The reference dose for hexavalent 
chromium is 0.003 mg/kg-day versus 1.5 mg/kg-day for trivalent chromium, which is 
a factor of 500 times higher.  The toxicity values for trivalent chromium were used in 
the toxicity assessment for the Study Area because hexavalent chromium reduces to 
trivalent chromium in aerobic conditions, and thus trivalent chromium is more 
prevalent in the environment (ATSDR 2008).  For fish consumption, the highest HQ 
from chromium was 0.004, so even if a portion of the chromium were present as 
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hexavalent chromium, the HQ would likely still be less than 1.  For groundwater, 
there is a hexavalent chromium plume near RM 7 that is discharging to surface water; 
however, the screening performed in Section 6 of TZW loading to surface water 
indicated no exceedances for chromium.  Therefore, use of toxicity values for 
trivalent chromium should not impact the conclusions of this BHHRA. 

7.3.5 Toxicity Values for Polychlorinated Biphenyls and Applicability to 
Environmental Data 

The toxicity values for PCBs were applied to both PCB congeners (not including 
coplanar congeners) and Aroclors.  The RfD for PCBs is based on an immunotoxicity 
endpoint for Aroclor 1254 (EPA 2009b).  Several other Aroclors have been detected 
in media within the Study Area, indicating the mixture of PCBs differs from that used 
in the study to develop the RfD.  The cancer SF for PCBs was derived for PCB 
mixtures based on administered doses of Aroclors to rats.  The PCB mixtures used in 
the studies included the coplanar PCB congeners (i.e., dioxin-like PCBs).  These 
coplanar PCBs may have contributed significantly to the carcinogenicity observed in 
the study.  The cancer risk from coplanar PCB congeners was evaluated separately, so 
including both the total PCB and coplanar PCB congener risks in the cumulative 
cancer risk results in an overestimate of the cancer risks.  Although the potential 
double counting of PCB mass was corrected for in the PCB adjusted values (mass of 
dioxin-like PCB was subtracted), there was no correction for the potential double 
counting of toxicity of dioxin-like PCBs in the PCB TEQ cancer risk estimate and as 
part of the PCB adjusted value cancer risk estimate.  

Based on the dose-response data from studies in rats, PCBs are classified as probable 
human carcinogens. However, the human carcinogenicity data are inadequate for 
classification of PCBs as human carcinogens. Several cohort studies have been 
conducted that analyzed cancer mortality in workers exposed to PCBs. The studies 
did not find a conclusive association between PCB exposure and cancer.  Therefore, 
using a cancer SF based on the dose-response observed in rats adds further 
uncertainties to the cancer risk estimates from PCBs as a dose-response has not been 
observed in humans. 

In addition to the uncertainties with toxicity values for total PCBs, there are 
uncertainties with the toxicity values for the PCB TEQ, which is evaluated using 
toxicity values for dioxin and dioxin-like compounds (e.g., dioxin-like PCBs).  In 
their 2001 evaluation of the EPA dioxin reassessment, members of the EPA’s Science 
Advisory Board (SAB) did not reach consensus on the classification of 2,3,7,8-TCDD 
as a carcinogen (EPA 2001d).  The National Academy of Sciences (NAS 2006) 
discussed the primary uncertainties with the toxicity values for dioxin and dioxin-like 
compounds as follows:  

• The estimation of risks at doses below the range of existing reliable data may 
result in an overestimate of risk.  An estimate of risk for typical human 
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exposures to dioxin and dioxin like compounds would be lower in a sublinear 
extrapolation model than in the linear model that was used to derive the 
2,3,7,8-TCDD SF.  

• The issue of appropriately assessing the toxicity of various mixtures of these 
compounds in the environment.  The relative concentrations may change over 
an exposure period, even though the potency of the individual congeners 
remains constant.  The estimated risk in a given sample depends on both 
potency and concentration.  

The above uncertainties apply to risks from dioxins and furans, as well as risks from 
dioxin-like PCBs.  

7.4 RISK CHARACTERIZATION 

Uncertainties arise during risk characterization due to the methods used in 
calculating, summing, and presenting risks.  The following subsections address 
uncertainties associated with the risk characterization of this BHHRA. 

7.4.1  Risks from Cumulative or Overlapping Scenarios 
Where multiple exposure scenarios exist for a given population (i.e., recreational 
beach users are potentially exposed to both beach sediment and surface water), the 
risks for each of the exposure scenarios that are considered potentially complete and 
significant for a given population were summed to estimate the cumulative risks for 
that population (see Tables 5-182 and 5-183).  In calculating the cumulative risks, the 
maximum cancer risk for each RME scenario was used.  This provides a highly 
conservative approach, as the same individual may not have the maximum exposure 
under more than one exposure scenario.  However, due to the fact that risks from one 
scenario are usually orders of magnitude higher than any other scenario for a given 
receptor, risks from potential cumulative scenarios should not impact the conclusions 
of this BHHRA.  However, the possible magnitude of uncertainty associated with 
risks from cumulative or overlapping scenarios is discussed further in Attachment F5. 

In addition to cumulative exposure scenarios for a given population, an individual 
may be part of multiple populations (i.e., a dockside worker that is also a non-tribal 
fisher) and thus could have overlapping exposure scenarios.  Because there are 
numerous possible combinations of overlapping scenarios due to variations in 
exposure points and exposure assumptions, a model was not developed to 
quantitatively evaluate overlapping scenarios in this BHHRA.  However, because the 
risk from tissue ingestion is typically at least 10 times higher than other exposure 
pathways, if an individual consumes fish, the contribution from other exposure 
scenarios is not likely to contribute significantly to the overall risks for that 
individual.  This BHHRA presents the risks for all of the exposure scenarios, so the 
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risks for a given overlapping scenario could be calculated simply by summing the 
risks for each of the exposure scenarios that make up the overlapping scenario. 

This BHHRA assessed potential risks from exposure to media within the Study Area.  
Upland sites were not included in this BHHRA.  If exposure to upland sites were 
incorporated with exposures to media within the study, the overall estimate of 
cumulative risk would likely be higher than the risk estimates in this BHHRA. 

7.4.2 Risks from Background 
Concentrations of arsenic and mercury in samples collected within the Study Area 
were found to result in risks greater than 10-6 or an HQ of 1 for at least one of the 
exposure scenarios evaluated in this BHHRA.  However, metals are naturally 
occurring chemicals and may be present in tissue, water or sediment due to 
background concentrations.  For beach sediment, the exposure point concentrations 
ranged from 0.7 mg/kg to 9.9 mg/kg and are consistent with the default background 
soil concentration for arsenic of 7 mg/kg used by DEQ (DEQ 2007).  Risks from 
background concentrations of arsenic in beach sediment and surface water are 
discussed in Section 5 of this BHHRA.  In addition to naturally occurring metals, 
anthropogenic background may contribute to the overall risks.  

Neither natural nor anthropogenic background tissue concentrations were established 
for the Study Area.  Natural and anthropogenic sources of both metals and organic 
chemicals are known to contribute to COC concentrations in abiotic media and biota 
in the Study Area.  In some cases, background concentrations correspond to risk 
estimates above the target risk thresholds established by EPA (i.e., cancer risk of 10-6 

to 10-4.  This increases the uncertainty in estimating risks from fish or shellfish 
ingestion that are attributable to hazardous substance releases within the Study Area.  
For example, in the Columbia River Basin Fish Contaminant Survey, HIs were 
greater than 100 and cancer risks were as high as 2 x 10-2 for the highest tribal fish 
consumption rate (389 g/day) (EPA 2002c). 

The presence of PCBs in fish above the EPA target fish tissue concentration in the 
Willamette River Basin was evaluated using a watershed-scale model (Hope 2008). 
The model results suggested that atmospheric sources of PCBs could have yielded the 
concentrations observed in fish tissue. If the model results are correct, atmospheric 
sources of PCBs alone result in tissue concentrations that exceed the target risk level 
of 1 x 10-6 for fish consumption rates higher than 16 meals per month. 

While risks were presented in this BHHRA without accounting for contributions from 
background, it is important to recognize that background concentrations may result in 
unacceptable risks based on the exposure assumptions used in this BHHRA.   The 
proportion of the concentrations that are not due to releases from sources in the Study 
Area cannot be controlled by remedial actions in the Study Area.  This could prevent 
remedial actions in the Study Area from achieving acceptable risk levels. 
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7.4.3 Risks from Lead Exposure 
Because the maximum EPCs for lead are greater than the protective tissue 
concentrations associated with an acceptable probability of exceeding protective 
blood lead levels in the fetus of a pregnant woman ingesting tissue from the Study 
Area, lead is considered a COC for tissue.  However, this maximum EPC is orders of 
magnitude greater than all other fish EPCs and may be attributable to lead in the gut 
of the fish.   

Protective tissue concentrations were estimated using the EPA Adult Lead 
Methodology (ALM) (EPA 2003c), based on agreements with the EPA to follow the 
same methodology used in the CRITFC (1994) study to assess tissue exposures from 
lead. The ALM focuses on potential impacts to the fetus of a pregnant worker, and 
therefore, is only appropriate when considering fish consumption by pregnant 
women.  The ALM was developed based on exposure to lead in soil and may not be 
appropriate to use for fish consumption.  Furthermore, the ALM is highly sensitive to 
the bioavailability of ingested lead.  For purposes of developing the protective tissue 
concentrations, the default bioavailability of lead in soil was used.  It is not known 
whether this is an appropriate assumption for lead in tissue. 

While lead was identified as a COC for fish tissue, there is considerable uncertainty 
associated with that decision.  The identification of lead as a COC was based on the 
maximum EPC, which may not be due to CERCLA activities, and is not 
representative of Study Area-wide lead concentrations.  Furthermore, the 
identification of lead as a COC was based on the ALM, which was not developed for 
fish consumption. 

For in-water sediment, blood lead levels were also estimated using the ALM. As 
discussed above, the methodology focuses on potential impacts to the fetus of a 
pregnant worker, and therefore, is only appropriate when evaluating exposures by 
pregnant women.  Because lead was not identified as a COC for in-water sediment, 
the use of the ALM to evaluate risks from lead exposure for in-water sediment is not 
likely to impact the conclusions of this BHHRA. 

7.4.4 Future Risks 
This BHHRA estimated current and future risks for exposure within the Study Area, 
based on known and reasonably foreseeable future uses of the Study Area.  In 
addition, this BHHRA assessed hypothetical scenarios at EPA’s request.  However, 
the LWR is a highly dynamic, industrialized water way, and if the land uses in certain 
areas of the Study Area were to change in the future in a manner that was not 
foreseen in this BHHRA, the assumptions and scenarios used to evaluate risks for the 
Study Area may not be applicable to risks from new exposures.  Nevertheless, due the 
conservative nature of the assumptions used in this BHHRA, the risk estimates in this 
BHHRA may still be protective of future uses of the Study Area that were not 
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evaluated.  The uncertainty related to future risks could result in either higher or 
lower risk estimates for the Study Area. 

7.5 OVERALL ASSESSMENT OF UNCERTAINTY 

A summary of the uncertainties and a qualitative classification of their magnitude, 
their impact on the health protectiveness of the assessment, and their significance to 
risk management decisions are presented in Table 7-1.  For each of the uncertainties 
identified and discussed in this section, Table 7-1 provides a qualitative assessment 
(using High, Medium, and Low as descriptors) for each of these properties.  In 
addition, the table presents whether an uncertainty is more likely to over-estimate or 
under-estimate actual risks from the Study Area.  While there are numerous 
uncertainties identified for this BHHRA, and the cumulative effect of these 
uncertainties could be significant to the conclusions of the BHHRA, some of these 
uncertainties would be expected to have more of a significant effect on risk 
management decisions than other uncertainties.  These are identified with a “High” 
descriptor under the “Significance to Risk Management” column in Table 7-1.   

Risk assessments typically include conservative assumptions to minimize the chances 
of underestimating exposure and/or risks of adverse effects to human health, and 
therefore potentially underestimating the need for remedial actions.  In this BHHRA, 
conservative assumptions were incorporated into the identification of exposure 
scenarios, the selection of exposure assumptions, the development of EPCs, and the 
use of toxicity values.  In estimating the risks in this BHHRA, the conservative 
assumptions were multiplied together, which magnifies the conservatism in the risk 
estimates.   

Only a portion of the uncertainties in this BHHRA are quantifiable.  Further analysis 
of the data and review of pertinent published literature provided a possible range of 
values for some of the uncertainties presented above.  The magnitude of these ranges 
are provided in Attachment F5 and discussed in this Section.  Table 7-1 also presents 
possible ranges for the magnitude of difference in values associated with a given 
uncertainty.   

While it is not probable that the maximum values of the uncertainties apply for every 
tissue consumption exposure scenario and chemical, this magnitude of uncertainty 
indicates that risks may actually be less than 10-4 or HI of 1 for certain scenarios. 

The cumulative effects of the numerous conservative assumptions made during this 
BHHRA are risk estimates that are likely higher, and potentially significantly higher, 
than actual risks that may exist within the Study Area.  While conservative, the results 
of the BHHRA are intended to show the relative risks associated with the exposure 
scenarios, and which chemicals are contributing the highest percentage of the 
calculated risks.   
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8.0 SUMMARY 
The overall objective of this BHHRA was to evaluate whether exposure to chemicals 
in sediment, surface water, groundwater seeps, or biota may result in unacceptable 
risks to human health.  In addition, surface water data were evaluated as a potential 
source of contamination for biota that are consumed by humans, and TZW data were 
evaluated as a potential source to untreated surface water that is hypothetically used 
as a domestic water source.  The results of this BHHRA will be used in developing 
remedial action objectives and assist in risk management decisions for the Site.    

The populations evaluated in the BHHRA were identified based on human activities 
that are known to occur within the Study Area, as described in the Programmatic 
Work Plan, or were directed by EPA for evaluation in this BHHRA.  The following 
are the populations and associated exposure scenarios that were quantitatively 
evaluated in this BHHRA:  

• Dockside Worker – Direct exposure to beach sediment 

• In-water Worker – Direct exposure to in-water sediment 

• Recreational Beach User – Direct exposure to beach sediment and surface 
water 

• Transient – Direct exposure to beach sediment, surface water, and 
groundwater seep 

• Diver – Direct exposure to in-water sediment and surface water 

• Tribal Fisher – Direct exposure to beach sediment or in-water sediment, and 
fish consumption 

• Fisher – Direct exposure to beach sediment or in-water sediment, fish 
consumption, and shellfish consumption  

• Hypothetical future resident – Hypothetical direct exposure to untreated 
surface water used as a domestic water source 

8.1 SUMMARY OF RISKS 

Cancer risks and noncancer hazards were calculated for each of the exposure 
scenarios listed above for potential exposure to the chemicals selected as COPCs.  
The following sections present a summary of the risks for each of the media 
quantitatively evaluated in this BHHRA, and a discussion of the relative magnitude of 
the risk estimates for each media.  
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8.1.1 Summary by Exposure Scenario 
This section summarizes the risks for each of the media evaluated for potential risks 
in this BHHRA (beach sediment, in-water sediment, surface water, groundwater seep, 
fish tissue, and shellfish tissue).  Table 5-186 presents a tabular summary of the risk 
estimates by exposure scenario.  In estimating the risks in this BHHRA, the health 
protective assumptions regarding fish consumption were multiplied together, which 
magnifies the overall conservatism in the risk estimates.  The cumulative effects of 
the numerous conservative assumptions made during this BHHRA are risk estimates 
that are potentially significantly higher than actual risks that may exist within the 
Study Area. 

8.1.1.1 Fish Consumption 
Fish consumption risks were calculated for the adult and child consumers, based on 
three different ingestion rates representing a range of potential high end consumption 
scenarios.  Fish consumption risks were also evaluated for both single species- and 
multi-species diets (common carp, black crappie, brown bullhead, and smallmouth 
bass) based on consumption of either whole body or fillet with skin tissue.  Fish 
consumption was assumed to occur at the same ingestion rate, every day of every 
year, for 30 years for an adult and for 6 years for a child.  It was assumed that all fish 
consumed were resident fish caught within the Study Area or within a single exposure 
area for spatial scales smaller than the Study Area.   

Fish consumption risks were also evaluated for adult and child tribal fishers based on 
an upper-bound ingestion rate for a multi-species diet consisting of resident fish 
species (common carp, black crappie, brown bullhead, and smallmouth bass) as well 
as sturgeon, lamprey, and salmon.  Risks from the tribal fish diet were based on 
consumption of either whole body or fillet with skin tissue.  Fish consumption was 
assumed to occur at the same ingestion rate, every day of every year, for 70 years for 
an adult and for 6 years for a child.  It was assumed that all fish consumed were 
caught within the Study Area. 

Consumption of individual species by the fisher resulted in cumulative cancer risks 
ranging from 7 x 10-6 to 6 x 10-2 for the adult fisher and from 3 x 10-6 to 2 x 10-2 for 
the child fisher.  The highest endpoint-specific HIs ranged from 3 to 3,000 for the 
adult fisher and from 5 to 5,000 for the child consumer.   

Consumption of fish by the tribal fisher resulted in cumulative cancer risks ranging 
from 2 x 10-3 to 1 x 10-2 for the tribal adult fisher and from 4 x 10-4 to 2 x 10-3 for the 
tribal child consumer.  The highest endpoint-specific HIs ranged from 40 to 200 for 
the tribal adult fisher and from 80 to 400 for the tribal child consumer.  Risks from 
fish consumption by tribal fishers are primarily from exposure to PCBs. 

There were multiple uncertainties associated with the fish consumption scenarios of 
which the following were of primary significance: lack of site-specific fish 
consumption information, the small area assumed for exclusive collection of fish or 
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shellfish consumed, use of maximum detected concentrations as EPCs, fish 
consumption rates, tissue type and fish species consumed, cooking and preparation 
methods, and contributions from background.   

8.1.1.2 Shellfish Consumption 
It is not known to what extent shellfish consumption actually occurs, and there is no 
documentation of ongoing shellfish consumption by humans occurring in the Study 
Area.  However, both crayfish and clams were evaluated for consumption risks.  Two 
different ingestion rates based on the nationwide survey for shellfish consumption for 
freshwater and estuarine habitats combined were used to calculate risks from shellfish 
consumption.  Shellfish consumption was assumed to occur at the same ingestion 
rate, every day of every year, for 30 years.  It was assumed that all shellfish 
consumed were caught within the Study Area or within a single exposure area for 
spatial scales smaller than the Study Area.  Cumulative cancer risks from 
consumption of shellfish ranged from 9 x 10-7 to 7 x 10-4.  HIs for endpoint-specific 
noncarcinogenic risks ranged from 1 to 30 for consumption of shellfish. 

In addition to the uncertainty of whether shellfish consumption actually occurs on an 
ongoing basis, there were other uncertainties associated with the shellfish 
consumption scenarios of which the following were of primary significance: spatial 
scale of EPCs, use of maximum detected concentrations as EPCs, shellfish 
consumption rates, shellfish species consumed, cooking and preparation methods, and 
contributions from background.   

8.1.1.3 Direct Exposure to In-water Sediment 
Risks from in-water sediment exposure were estimated separately for each of the ½-
mile river segment exposure areas on each side of the river, and for Study Area-wide 
exposure.  Each ½-river mile segment was considered a potential exposure area, 
regardless of the feasibility or practicality of use of the area.  In-water sediment 
within the navigation channel was not included in the risk evaluation.  Risks from in-
water sediment exposure were evaluated for exposures by in-water workers, tribal 
fishers, fishers, and divers.   

The cumulative cancer risks for all of the CT scenarios for direct exposure to in-water 
sediment were below 10-4, and only the tribal fisher CT scenario had cancer risks 
above 10-6.  For the RME scenarios, cumulative cancer risks were greater than 10-6 
but were below 10-4, with the exception of cancer risks above 10-4 for in-water 
sediment by a tribal fisher at exposure areas RM 6W (due primarily to PAHs) and 
RM 7W (due primarily to dioxins).  None of the scenarios resulted in endpoint-
specific HIs exceeding 1.   

There were multiple uncertainties associated with the direct exposure to in-water 
sediment scenarios of which the following were of primary significance: degree of 
sediment contact that occurs during fishing scenarios, spatial scale of in-water 
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sediment EPCs, exposure parameters, bioavailability of chemicals in sediment, and 
contributions from background.  The uncertainties associated with exposure 
parameters and contributions from background were not quantified in this BHHRA.  
The magnitude of uncertainty associated with the bioavailability of chemicals in 
sediment could be as much as a factor of ten.  Given that uncertainty associated with 
the bioavailability of chemicals in sediment could be as much as a factor of ten, it is 
probable that actual cancer risks are lower than the risk estimates, which did not 
account for bioavailability.   

8.1.1.4 Direct Exposure to Beach Sediment 
Beaches were identified as potential human use areas associated with industrial 
upland sites (dockside workers), recreation (recreational users or fishers), and/or 
trespassing or transient use (transients).  Even if such beach use occurs, the extent to 
which the beach is used and the nature of the contact with sediments/beach is 
uncertain.  However, health protective assumptions were included in the risk analysis 
of this exposure pathway to provide an estimate of potential risks.   

The only CT scenarios for exposure to beach sediment resulting in risks above 10-6 
were the dockside worker and tribal fisher scenarios.  The cumulative cancer risks for 
all of the CT scenarios were below 10-4.  The RME scenarios for exposure to beach 
sediment resulting in cumulative cancer risks above 10-6 include: dockside worker, 
adult and child recreational beach user, tribal fisher and fisher.  None of the RME 
scenarios for exposure to beach sediment resulted in risks greater than 10-4. None of 
the scenarios resulted in endpoint-specific HIs exceeding 1.  Risks above 10-6 
resulting from exposures to beach sediment are due primarily to arsenic, which is 
likely present at naturally occurring background concentrations.   

There were multiple uncertainties associated with the direct exposure to beach 
sediment scenarios of which the following were of primary significance: spatial scale 
of beach sediment EPCs, exposure parameters, bioavailability of chemicals in 
sediment, and contributions from background.  The uncertainties associated with 
exposure parameters and contributions from background were not quantified in the 
BHHRA.  The magnitude of uncertainty associated with the bioavailability of 
chemicals in sediment could be as much as a factor of ten.  Given that uncertainty 
associated with the bioavailability of chemicals in sediment could be as much as a 
factor of ten, it is probable that actual cancer risks are lower than the risk estimates, 
which did not account for bioavailability.  

8.1.1.5 Direct Exposure to Surface Water 
Risks were evaluated for direct surface water exposures by transients, divers and 
adult and child recreational beach users.  None of the evaluated scenarios resulted in 
cumulative cancer risks greater than 10-6, with the exception of the diver at RM 6W 
(due primarily to PAHs), where risks were below 10-4.  None of the evaluated 
scenarios resulted in endpoint-specific HIs exceeding 1. 
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Surface water within the Study Area is not currently used as a domestic water source, 
nor are there plans to use surface water within the Study Area as a domestic water 
source in the future.  However, risks were also evaluated for exposure to untreated 
surface water used as a domestic water source by hypothetical future residents.  
Cumulative cancer risks were between 10-4 and 10-6 for both adult and child residents 
due to arsenic, which is likely present at naturally occurring background 
concentrations.  None of the evaluated scenarios resulted in endpoint-specific HIs 
exceeding 1. 

8.1.1.6 Direct Exposure to Groundwater Seeps 
Risks from exposures to groundwater seeps were evaluated for exposure by a 
transient for only one exposure point.  The transient exposure scenario did not result 
in cumulative cancer risks greater than 10-6 or HIs greater than 1. 

8.1.2 Comparison of Risks Between Exposure Scenarios 
A comparison of risk ranges across media can help focus risk management decisions 
by identifying the media contributing most to the overall risk to human health at the 
Study Area.  As discussed in Sections 5, the magnitude of risk varies greatly across 
the different scenarios.  Figures 8-1 and 8-2 display the ranges of total cumulative 
cancer risk and endpoint-specific HIs, respectively, for each media type, based on 
mean exposure assumptions for each media evaluated in the BHHRA.  As illustrated 
in Figures 8-1 and 8-2, the risk ranges for the scenarios assessing consumption of fish 
and shellfish tissue are orders of magnitude higher than risks for others scenarios, and 
exceed a cumulative cancer risk of 10-4 and an endpoint-specific HI of 1.  Figures 8-3 
and 8-4 display the ranges of total cumulative cancer risk and endpoint-specific HIs, 
respectively, based on RME assumptions, for each media type evaluated in the 
BHHRA.  As illustrated in Figures 8-3 and 8-4, the risk ranges for scenarios assessing 
consumption of fish and shellfish tissue are orders of magnitude higher than risks for 
other scenarios.  The only scenarios that exceed a cumulative cancer risk of 10-4 or an 
endpoint-specific HI of 1 are the tissue consumption scenarios and the scenario for 
direct contact with in-water sediment by tribal fishers. 

8.1.3 Chemicals of Concern 
Chemicals were identified as preliminary COCs if they resulted in a cancer risk 
greater than 1 x 10-6 or an HQ greater than 1 under any of the exposure scenarios for 
any of the exposure point concentrations evaluated in this BHHRA, regardless of the 
uncertainties.  Given the uncertainties in the analytical data discussed in Section 7, 
the preliminary COCs were assessed to select the final COCs for this BHHRA.   

Uncertainties associated with the analytical data for individual chemicals were 
considered in the selection of the final COCs.  Specifically, if chemicals were 
identified as preliminary COCs based only the use of N-qualified data as EPCs, the 
chemicals were not identified as final COCs.  Due to retention time issues in the 
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analytical methods used for the Round 1 tissue samples, some of the pesticide tissue 
data were N-qualified, indicating that the identity of the chemical could not be 
confirmed.  In subsequent sampling events, different analytical methods were used so 
that the identification of pesticides was not an issue in tissue samples collected in 
Rounds 2 and 3.  EPA guidance (1989) does not recommend the use of data where 
there are uncertainties in the identification of chemicals, as is the case in the N-
qualified data.  Therefore, if a chemical was identified as a preliminary COC based 
only on the use of N-qualified data, that chemical was not selected as a final COC for 
human health.   

The final COCs for human health, which are based on the results of this BHHRA, 
including consideration of the uncertainties associated with the analytical data, are 
presented in Table 8-1.     

8.2 RISK DRIVERS 

In this BHHRA, there are certain exposure scenarios and chemicals that result in 
risks that are orders of magnitude higher than risks from other exposure scenarios 
and chemicals within the Study Area, and that exceed risk levels that generally 
warrant remedial action under CERCLA.  Consistent with EPA guidance (1999), 
the exposure scenarios and chemicals that are driving a need for remedial action 
are referred to as “risk drivers”.  This section presents the rationale for the 
identification of the exposure scenarios and chemicals that are the risk drivers for 
human health.  The exposure scenarios and chemicals selected as risk drivers 
represent a subset of the scenarios evaluated and COCs identified in this BHHRA.   

The selection of risk drivers assists with the development of the FS by focusing 
on those scenarios and chemicals associated with the greatest overall risk in the 
Study Area.  This is of particular importance in cases in which it is not possible 
for remedial actions to achieve certain specified target risk levels for all scenarios 
and chemicals and in cases where the remediation of risk drivers may address risk 
from exposure to other chemicals as well.  While risk drivers should be the focus 
of the remedial analyses, exposure scenarios and COCs not selected as risk 
drivers may still be considered in remedial decisions for the Site. 

Only those exposure scenarios and chemicals that resulted in a cancer risk greater 
than 10-6 or an HQ greater than 1 were considered in the selection of risk drivers.  
Additional considerations in the selection of risk drivers included: 

• The relative percentage of each chemical’s contribution to the total human 
health risk.  

• Uncertainties associated with the exposure scenarios, such as the likelihood of 
future risk scenarios, number of assumptions made in estimating exposure, or 
level of uncertainty in estimates of exposure variables. 

• Frequency of detection, both on a localized basis and Study Area-wide. 
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• Comparison of risks within the Study Area to risks based on measured 
regional chemical concentrations for similar exposure scenarios, indicating 
background sources of chemicals in the region.  

• Magnitude of risk exceedance above EPA’s target range for managing risk of 
10-4 to 10-6. 

 
The risk drivers selected for the exposure scenarios evaluated in this BHHRA are 
discussed below. 

8.2.1 Fish Consumption Scenarios 
Twenty three COCs (PCBs, dioxins, six metals, Bis 2-ethylhexyl phthalate (BEHP), 
PAHs, hexachlorobenzene, and seven pesticides) were identified as risk drivers for 
the fish-consumption scenarios (i.e., both fisher and tribal fisher) based on 
exceedances of a cancer risk of 10-6 or HQ of 1: 

• PCBs:  Total PCBs resulted in cancer risk estimates exceeding 10-4 and/or 
HQs exceeding 1 for fish consumption.  Total PCB TEQ also resulted in 
cancer risk estimates exceeding 10-4 and/or HQs exceeding 1 for fish 
consumption.  PCBs resulted in risk estimates that exceeded a cancer risk of 
10-4 and/or HQ of 1 for both localized and Study Area-wide exposures. PCBs 
are considered a risk driver for the fish consumption pathway because of the 
magnitude of the risk exceedances above the EPA target range for managing 
risk, spatial scale of the risk exceedances, and relative contribution to 
cumulative risk.  

 
• Dioxins/furans:  Total dioxin TEQ resulted in cancer risk estimates exceeding 

10-4 and/or HQs exceeding 1 for fish consumption.  Total dioxin TEQ resulted 
in risk estimates that exceeded a cancer risk of 10-4 and/or HQ of 1 for both 
localized and Study Area-wide exposures. Dioxins are considered a risk driver 
for the fish consumption pathway because of the magnitude of the risk 
exceedances, spatial scale of the risk exceedances, and relative contribution to 
cumulative risk. 

 
• Metals:  Antimony, arsenic, mercury, selenium, and zinc were associated with 

one or more fish consumption exposure scenarios that resulted in a risk 
estimate that exceeded a cancer risk of 10-6 or HQ of 1.  

o Arsenic resulted in cancer risk estimates that exceeded a cancer risk of 
10-4 for Study Area-wide exposures.   

o Antimony exceeded an HQ of 1 at RM 10 for consumption of whole 
body smallmouth bass tissue only due to a single smallmouth bass 
sample with the anomalously high result discussed in Section 7.2.6.3.   

o Lead was identified as a COC based on exceedance of protective tissue 
concentrations derived using blood lead models. The risk exceedances 
for lead from fish consumption are due to only a single sample of 
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smallmouth bass whole body tissue collected at RM 10 with the 
anomalously high result discussed in Section 7.2.6.3.  

o Mercury resulted in risk estimates that exceeded a HQ of 1 for both 
localized and Study Area-wide exposures. 

o Selenium exceeded an HQ of 1 at RM 11 only for consumption of 
smallmouth bass fillet tissue, due to a single sample.  Due to a limited 
number of detected concentrations of antimony and selenium (i.e., 5 
detects out of 32 samples and 1 detect out of 23 samples, respectively), 
antimony and selenium also resulted in HQs greater than 1 Study 
Area- wide.  

o Zinc slightly exceeded an HQ of 1 (HQ = 2) for fish consumption 
based on a single sample of whole body common carp tissue collected 
from RM 4 to RM 8.    

Metals are not considered risk drivers for the fish consumption pathway 
because of the low relative contribution to the cumulative risks for this 
pathway. Also, with the exception of arsenic and mercury, metals were 
identified as COCs based on a limited number of detected concentrations.  
Arsenic and mercury concentrations in fish tissue may be due in part to 
naturally occurring (i.e., background) concentrations in sediment.  
 

• BEHP:  BEHP resulted in cancer risk estimates greater than 10-6 for 
consumption of whole body smallmouth bass and brown bullhead, based on 
both a localized and Study Area-wide basis, for all ingestion rates. BEHP 
resulted in cancer risk estimates greater than 10-4 and HQs greater than 1 at 
RM 4 for consumption of smallmouth bass at the higher (73 g/day) and 
highest (142 g/day) ingestion rates. BEHP is not considered a risk driver for 
the fish consumption pathway because of the limited number of detected 
concentrations and the potential for sources of phthalates in whole body tissue 
(i.e., the gut) not related to sediment exposures.  

 
• PAHs:  Benzo(a)anthracene, benzo(a)pyrene, dibenzo(a)anthracene, and total 

carcinogenic PAHs were identified as COCs for fish tissue consumption based 
on cancer risk estimates exceeding 10-6. Cancer risk estimates for total 
carcinogenic PAH exceeded 10-6 for all ingestion rates for consumption of 
smallmouth bass and only the higher (73 g/day) and highest (142 g/day) 
ingestion rates for consumption of common carp. No cancer risk estimates 
exceeded 10-4. For consumption of smallmouth bass, cancer risk estimates for 
total carcinogenic PAHs exceeded 10-6 for five rive mile segments and for 
Study Area-wide. For consumption of common carp, cancer risk estimates for 
total carcinogenic PAHs exceeded 10-6 for two fishing zones and for Study 
Area-wide. PAHs account for less than 1% of the cumulative cancer risks 
where they were detected.  Therefore, PAHs are not considered a risk driver 
for the fish consumption pathway because of the low relative contribution to 
the cumulative risks.   
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• Pesticides:  Aldrin, dieldrin, heptachlor epoxide, total chlordane, total DDD, 
total DDE, and total DDT were associated with one or more fish consumption 
exposure scenarios that resulted in a risk estimate that exceeded a cancer risk 
of 10-6 or HQ of 1. These pesticides did not result in cancer risks greater than 
10-4.  

o Aldrin was identified as a COC based on cancer risk estimates slightly 
above 10-6, at only the highest (142 g/day) ingestion rate for 
consumption of common carp (localized and Study Area-wide). Aldrin 
only contributes approximately 0.01% to the total Study Area-wide 
risk for the whole body common carp diet. 

o Dieldrin was identified as a COC based on an exceedance of 10-6 for 
consumption of all fish species (smallmouth bass, common carp, black 
crappie, and brown bullhead), all ingestion rates, and on a localized 
and Study Area-wide basis. For the multi-species whole body tissue 
diet, dieldrin contributes to less than 1% of the site-wide risk from 
tissue consumption. 

o Heptachlor epoxide was identified as a COC based on cancer risk 
estimates slightly above 10-6, at only the highest (142 g/day) ingestion 
rate for consumption of common carp, and for one fishing zone (RM 0 
to RM 4). For this fishing zone, heptachlor epoxide contributes to 
0.1% of cumulative risk from consuming whole body common carp. 

o Total chlordane was identified as a COC based on an exceedance of 
10-6 for consumption of all fish species (smallmouth bass, common 
carp, black crappie, and brown bullhead), all ingestion rates, and on a 
localized and Study Area-wide basis.  

o DDD was identified as a COC based on an exceedance of 10-6 for 
consumption of all fish species (smallmouth bass, common carp, black 
crappie, and brown bullhead), all ingestion rates, and on a localized 
and Study Area-wide basis. 

o DDE was identified as a COC based on an exceedance of 10-6 for 
consumption of all fish species (smallmouth bass, common carp, black 
crappie, and brown bullhead), all ingestion rates, and on a localized 
and Study Area-wide basis. DDE also resulted in a HQ slightly greater 
than 1 at RM 7 for smallmouth bass. 

o DDT was identified as a COC based on an exceedance of 10-6 for 
consumption of all fish species (smallmouth bass, common carp, black 
crappie, and brown bullhead), all ingestion rates, and on a localized 
and Study Area-wide basis. 

Pesticides are not considered a risk driver for the fish consumption pathway 
because of the low relative contribution to the cumulative risks, as well as the 
limited number of detects in many cases.  

 
Based on the magnitude of risk, the relative contribution to risk, and the 
frequency of detection, PCBs and dioxins/furans are considered the only risk 
drivers for fish consumption scenarios.  The risks for PCBs and dioxins/furans 
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exceed a cancer risk of 10-4 or a HQ of 1 for both the mean and maximum 
exposure scenarios for both localized and Study Area-wide exposures.  Figure 8-5 
illustrates the relative percentages of cancer risks for individual chemicals 
contributing to total cumulative risk for consumption of whole body fish tissue by 
an adult fisher, based on Study Area-wide EPCs for a multi-species diet.  As 
illustrated in Figure 8-5, PCBs are the primary risk driver for fish consumption 
and dioxins are a secondary risk driver for fish consumption.  A similar pattern is 
shown in Figure 8-6, which illustrates the relative percentage of cancer risk for 
consumption of whole body fish tissue by an adult tribal fisher, based on Study 
Area-wide EPCs for a multi-species diet.  For both the fisher and tribal fisher, 
PCBs contribute approximately 90% of the overall cancer risk and result in an HQ 
that is approximately 80 times higher than any other HQ.     

The contributions of background concentrations of COCs to these risk estimates 
may exceed the risk levels that generally warrant remedial action under CERCLA.  
As discussed in Section 7.4.2, background tissue concentrations may be 
associated with unacceptable risks from fish consumption, especially at higher 
ingestion rates. On a regional level, PCBs and dioxins/furans have been detected 
in fish tissue collected in the Willamette and Columbia Rivers, outside of the 
Study Area.  In a risk assessment for the mid-Willamette (EVS 2000), PCBs were 
found to result in an HQ greater than 1 for both the high and low ingestion rates 
(142 and 17.5 g/day) and a cancer risk greater than 10-4 for the high ingestion rate.  
Dioxins and furans were also found to result in a cancer risk greater than 10-4 for 
the high ingestion rate (non-cancer endpoints were not evaluated for dioxins and 
furans).  In the Columbia River Basin Fish Contaminant Survey (EPA 2002c), 
PCBs were found to result in cancer risks greater than 10-4 and HQs greater than 1 
for the high and low ingestions rate (142 and 7.5 g/day)4 for the general public 
consumption of resident fish.  Dioxins and furans were also found to result in a 
cancer risk greater than 10-4 for the high ingestion rate (non-cancer endpoints 
were not evaluated for dioxins and furans). 

8.2.2 Shellfish Consumption Scenarios 
Nineteen COCs were identified for shellfish consumption, based on exceedances of 
the cumulative cancer risk of 10-6 or HQ of 1, including PCBs, dioxins, arsenic, 
PAHs, pentachlorophenol, and five pesticides: 

• PCBs:  Total PCBs resulted in cancer risk estimates exceeding 10-4 and/or 
HQs exceeding 1 for shellfish consumption.  Total PCB TEQ also resulted in 
cancer risk estimates exceeding 10-4 and/or HQs exceeding 1 for shellfish 
consumption.  PCBs resulted in risk estimates that exceeded a cancer risk of 
10-4 and/or HQ of 1 for both localized and Study Area-wide exposures. PCBs 

                                                 
4 The low ingestion rate used in the Columbia River Basin Fish Contaminant Study is lower than the lowest 

ingestion rate used in this BHHRA (17.5 g/day). 
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are considered a risk driver for the shellfish consumption pathway because of 
the magnitude of the risk exceedances, spatial scale of the risk exceedances, 
the relative contribution to cumulative risk, and the frequency of detection. 

 
• Dioxins/furans:  Total dioxin TEQ resulted in cancer risk estimates exceeding 

10-4 and/or HQs exceeding 1 for shellfish consumption.  Dioxins and furans 
resulted in risk estimates that exceeded a cancer risk of 10-4 and/or HQ of 1 
for both localized and Study Area-wide exposures. Dioxins are considered a 
risk driver for the shellfish consumption pathway because of the magnitude of 
the risk exceedances, spatial scale of the risk exceedances, the relative 
contribution to cumulative risk, and the frequency of detection. 

 
• Arsenic: Arsenic was identified as a COC based on cancer risk estimates that 

exceeded 10-6 for both clams and crayfish, at both ingestion rates, and on a 
localized and Study Area-wide scale. No cancer risk estimates exceeded 10-4.  
Arsenic is not considered a risk driver for the site based on the low relative 
magnitude of the risk exceedances and contribution to cumulative risk.  
Though arsenic was identified as a COC on both a localized and Study Area- 
wide spatial scale, the concentrations in shellfish tissue may be due in part to 
naturally occurring background concentrations.  

 
• cPAHs: cPAHs were identified as a COC based on cancer risk estimates that 

exceeded 10-6 for both clams and crayfish, at both ingestion rates, and on a 
localized and Study Area-wide scale. Cancer risk estimates for total cPAHs 
exceeded 10-4 for the highest (18 g/day) ingestion rate for clams collected at 
locations RM 5 W and RM 6 W.  cPAHs are considered a risk driver for the 
shellfish consumption pathway at those locations because of the  magnitude of 
the risk exceedances and relative contribution to cumulative risk 

 
• Pentachlorophenol:  Pentachlorophenol was only detected in one shellfish 

sample, which was a crayfish composite sample collected near RM 8. This 
one detection of pentachlorophenol resulted in a cancer risk estimate within 
the range of 10-6 to 10-4. Pentachlorophenol is not considered a risk driver 
because it was detected in only one the 41 shellfish samples in which it was 
analyzed and has a low contribution to cumulative risk.   

 
• Pesticides: Aldrin, dieldrin, total DDD, total DDE, and total DDT were 

associated with one or more shellfish consumption exposure scenarios that 
resulted in a risk estimate that exceeded a cancer risk of 10-6 or HQ of 1.  
These pesticides were not associated with shellfish consumption scenarios that 
resulted in a cancer risk estimate above 10-4. 

o Aldrin was identified as a COC based on cancer risk estimates above 
10-6 for ingestion of clam tissue, for the highest (18 g/day) ingestion 
rate only, and for one location (near RM 8 W) and Study Area-wide.   
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o Dieldrin was identified as a COC based on cancer risk estimates above 
10-6 for ingestion of clam tissue, for the highest (18 g/day)  ingestion 
rate only, and for one location (near RM 8 W) and Study Area-wide. 

o Total DDD was identified as a COC based on cancer risk estimates 
above 10-6 for ingestion of clam tissue, for the highest (18 g/day) 
ingestion rate only, and for one location (near RM 6 W) and Study 
Area-wide. 

o Total DDE was identified as a COC based on cancer risk estimates 
above 10-6 for ingestion of clam tissue, for the highest (18 g/day) 
ingestion rate only, and for three locations (near RM 6 W, RM 7 W, 
and RM 8 W). 

o Total DDT was identified as a COC was identified as a COC based on 
cancer risk estimates above 10-6 for ingestion of clam tissue, for the 
highest (18 g/day) ingestion rate only, and for only two locations (near 
RM 6 W and RM 7 W). 

Pesticides are not considered risk drivers for the shellfish consumption 
pathway because of the low relative contribution to the cumulative and limited 
number of detects. 
 

Based on the magnitude of risk, the relative contribution to risk, and the frequency of 
detection, PCBs, dioxins/furans, and cPAHs are considered the risk drivers for 
shellfish consumption. PCBs and dioxins/furans contribute approximately 58% of the 
cumulative cancer risk for clam consumption and approximately 91% for crayfish 
consumption for the Study Area.  Total cPAHs contribute approximately 35% of the 
cumulative cancer risk for clam consumption (for undepurated samples) and 
approximately 5% for crayfish consumption for the Study Area.  PCBs and 
dioxins/furans are considered risk drivers on a Study Area-wide basis.  cPAHs are 
considered risk drivers on a localized basis (RM 5 W and RM 6 W).  PCBs are the 
primary risk driver and dioxins/furans are the secondary risk driver for shellfish 
consumption. 

8.2.3 In-Water Sediment Scenarios 
The COCs identified for in-water sediment are PAHs (primarily benzo[a]pyrene), 
arsenic, PCBs, and dioxins. PAHs and dioxins were identified as COCs for all of the 
in-water sediment scenarios, and arsenic and PCBs were identified as COCs for tribal 
fisher and high frequency fisher scenarios only.  The contribution of the COCs to the 
cumulative cancer risks varied by river mile.  For the entire Study Area, total cPAHs 
and dioxins/furans through direct contact with sediment each contributed 
approximately 50% of the cumulative cancer risk.  As previously discussed, 
cumulative cancer risks associated with arsenic may be due in part to naturally 
occurring background sediment concentrations.  Cumulative cancer risks above 10-6 
for PCBs are associated with only four ½-mile river segments, and for dioxins are 
associated with only two ½-mile river segments. Cumulative cancer risks above 10-6 
for PAHs are associated with 22 ½-mile river segments. Carcinogenic PAHs are 
considered the risk driver chemical for in-water sediment on a Study Area-wide basis 
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due to relative magnitude of the cumulative risk and the number of the risk 
exceedances.  PCBs and dioxins are considered risk drivers on a localized basis (RM 
8.5 W [PCBs] and RM 7 W [dioxins]).     

8.2.4 Beach Sediment Scenarios 
The COCs identified for beach sediment are PAHs (primarily benzo[a]pyrene) and 
arsenic. Risks above 10-6 resulting from exposure to arsenic in beach sediment are 
likely due in part to naturally occurring background concentrations of arsenic. If the 
contribution of naturally occurring background concentrations of arsenic is subtracted 
from the cumulative risk, then the only risk driver for beach sediment is 
benzo(a)pyrene. Risks above 10-6 resulting from exposure to benzo(a)pyrene was 
limited to a few locations, with the maximum cumulative cancer risk associated with 
beach location 06B025. Therefore, direct exposure to beach sediment containing 
benzo(a)pyrene at beach 06B025 is considered a risk driver for beach sediment.   

8.2.5 Surface Water Scenarios 
The risk driver for direct contact with surface water is exposure to PAHs in surface 
water by divers at RM 6.0 W, because this is the only scenario and location with risk 
exceedance of 10-6 or HI greater than 1. However, risk management during remedy 
selection should consider the limited spatial scale and high degree of uncertainty 
associated with the diver exposure assumptions.  

Risks were also evaluated for hypothetical exposure to untreated surface water used 
as a domestic water source by future residents.  Cumulative cancer risks were 
between 10-4 and 10-6 for both adult and child residents due to arsenic, which is likely 
present in surface water at naturally occurring background concentrations.  None of 
the evaluated scenarios resulted in cumulative HIs exceeding 1.  Because this is a 
hypothetical scenario, it is not considered a risk driver for the Study Area. 

8.2.6 Summary of Risk Drivers 
As per EPA guidance for the role of risk assessment in remedy selection under 
CERCLA (EPA 1991a), EPA uses the general risk range of 10-6 to 10-4 as a 
“target range” within which the EPA manages risk during the remedy selection. 
Furthermore, if the cumulative cancer risk to an individual based on RME 
assumptions is less than 10-4 and the non-cancer HQ is less than 1, remedial 
action generally is not warranted at a site (EPA 1991a).  DEQ guidance sets an 
acceptable risk level of 10-6 for individual chemicals and 10-5 for cumulative risks 
(OAR 340-122-0115).  While risk drivers were selected for those exposure 
scenarios and chemicals exceeding a cancer risk of 10-6 or HQ of 1, the only 
exposure scenarios with cancer risks exceeding 10-4 or HQ greater than 1 are fish 
consumption and shellfish consumption and direct exposure to in-water sediment 
for two ½-river mile segments.   
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The primary exposure scenario driving risk for the Study Area is fish 
consumption, and the COCs driving that risk are PCBs and dioxins/furans.  PCBs 
and dioxins/furans both resulted in cancer risks greater than 10-4 and HQs greater 
than 1 for fish consumption for both localized and Study Area-wide exposures.  
PCBs and dioxins/furans contribute approximately 98% of the cumulative cancer 
risk for fish consumption.  Regionally, fish consumption also results in risk 
estimates exceeding cumulative risks of 10-4 or HQ of 1 based on data collected 
from the Willamette and Columbia Rivers outside of the Study Area (EVS 2000, 
EPA 2002c).  In those studies, both PCBs and dioxins/furans resulted in cancer 
risks greater than 10-4 and/or HQs greater than 1 for fish consumption.  The 
secondary exposure scenario driving risk is consumption of shellfish; however, as 
previously discussed, it is not known whether shellfish consumption actually 
occurs on an ongoing basis within the Study Area.   

The selection of risk drivers can help provide focus to the FS by identifying a 
smaller number of chemicals and exposure scenarios that have the largest 
contribution to overall risk.  To provide context for the significance of the 
remedial actions to the protection of human health, the uncertainties associated 
with the exposure assumptions for risk drivers and potential contribution of 
background sources of chemicals to the Study Area should be considered when 
evaluating risk drivers during the FS. 
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9.0 CONCLUSIONS  
The following presents the major findings of this BHHRA: 

• Fish consumption is the exposure scenario that is considered the main risk 
driver for this site.  Risks resulting from the consumption of fish are generally 
orders of magnitude higher than risks resulting from direct contact with 
sediment, surface water, or seeps.  Risks from fish consumption are within or 
above the cumulative cancer risk range of 10-6 to 10-4 and exceed a HI of 1 for 
most exposure scenarios evaluated, including both RME and CT assumptions.  
With the exception of two ½-river segments for the tribal fisher scenario, 
direct contact with sediment, surface water, and seeps results in risks within or 
below the EPA target cancer risk range of 10-6 to 10-4 and below the target 
noncancer HI of 1 for both RME and CT scenarios.  Risk estimates for 
shellfish consumption scenarios were also within or above the cumulative 
cancer risk range of 10-6 to 10-4 and exceeded a HI of 1 for most exposure 
scenarios evaluated, including both RME and CT assumptions. However, 
there is no information documenting whether shellfish consumption actually 
occurs on an ongoing basis within the Study Area.  The evaluation of shellfish 
consumption was completed at the direction of EPA. 

• PCBs are the primary risk driver for fish consumption, and dioxins/furans are 
the secondary risk driver for fish consumption.   

• The uncertainties associated with the tissue consumption scenarios should be 
considered during the FS.  The fish tissue consumption risks in this BHHRA 
incorporate assumptions that may under-, or more likely over-estimate the 
actual risks.   

While it is not probable that the maximum values of the uncertainties apply 
for every tissue consumption exposure scenario and chemical, this magnitude 
of uncertainty needs to be considered relative to the maximum cancer risks 
and noncancer hazards presented in this BHHRA and indicates that risks may 
actually be less than 10-4 (excess cancer risk) or HI of 1 for certain scenarios. 

• On a regional basis, risks from exposure to bioaccumulatives in tissue exceed 
EPA target risk levels.  For example, the PCB concentrations detected in 
resident fish from the Willamette and Columbia Rivers are approximately 20 
to 100 times higher than the EPA target fish tissue concentration, which is 
based on a target risk level of 10-6, when adjusted for the ingestion rates used 
in this BHHRA.         

• The contribution of background sources of COCs is an important 
consideration in risk management decisions.   For example, arsenic 
concentrations in beach sediment contribute approximately 50% of cumulative 
risk from exposure this medium for the highest-risk scenarios, yet arsenic 
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concentrations detected in beach sediment within the Study Area are 
comparable to Oregon DEQ-establish background levels. 

The results of the BHHRA will be used to produce risk-based PRGs and AOPCs for 
the FS.  In addition, the BHHRA may be consulted by risk managers as they 
deliberate practical risk management objectives during the course of the FS.  
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Attachment F1.  Decisions Involving the EPA Regarding the BHHRA Methods 
 Issue EPA 

Directive? Decision Date/Documentation Source

Data Use Rules

Dataset -- Only Category 1 QA2 data will be used in the BHHRA Post SCRA Data Treatment Summary for the RI 
and BLRAs (submitted to EPA on May 28, 2008) 

Duplicates (Field Splits) --

Field splits will be averaged according to the following rules:
If all results are detected, average detects
If all results are not detected, report the minimum detection limit and flag result 
as not detected
If results are a mix of detect and not detected, report the detected value

Guidelines for Data Averaging and Treatment of 
Nondetected Values for the Round 1 Database 
(June 10, 2004) and Proposed Data Use Rules and 
Data Integration for BHHRA (submitted to EPA on 
May 28, 2008) 

Replicates - Data analysis and 
reporting --

When calculating a mean or an upper confidence limit (UCL) and when 
reporting data in general, replicates will be included in the dataset as discrete 
samples.

Proposed Data Use Rules and Data Integration for 
BHHRA (submitted to EPA on May 28, 2008) 

Replicates - Spatial analysis --

When generating Thiessen polygons (or any other task which spatially weights 
data), replicates with unique coordinates will be included as separate samples. 
Data associated with the first sample will be used for replicates that have the 
same coordinates (the second or third replicate is excluded).

Proposed Data Use Rules and Data Integration for 
BHHRA (submitted to EPA on May 28, 2008) 

Determining the presence of an 
analyte for inclusion in the BHHRA 
and for the purpose of calculating 
group sums

--

For all media, if an analyte is detected at least once in the study area for a 
given medium, it will be considered present in that medium (for biota, 
presence/absence will be assessed separately for each individual species and 
tissue type).

Proposed Data Use Rules and Data Integration for 
BHHRA (submitted to EPA on May 28, 2008) 

Summing of analytes for chemical 
groups --

If at least one group component for a given sample is detected, the following 
will be used for the sums:
If an analyte is detected, the detected value will be used in the sum
If an analyte is not detected, but determined to be present, ½  the detection 
limit will be used in the sum
If an analyte is not detected and determined not to be present, 0 will be used in 
the sum
If all the analytes for a group are non-detect, the maximum detection limit (or 
maximum toxicity-weight detection limit for TEQs) will be used and reported as 
not detected.

Proposed Data Use Rules and Data Integration for 
BHHRA (submitted to EPA on May 28, 2008) 

Handling of surface water collected by 
different methods --

XAD-column and XAD-filter results will be combined as follows:
If both are detects, sum
If one is detect and one is not detected, use detect value
If both are not detected, use the maximum non-detect result
XAD and peristaltic samples will be treated as separate samples.

Proposed Data Use Rules and Data Integration for 
BHHRA (submitted to EPA on May 28, 2008) 

Minimum number of samples to 
calculate a 95% UCL with ProUCL 
Statistical Package

--
If less than 5 detected values, maximum detect will be used instead of 95% 
UCL for EPC. If between 6 and 10, 95% UCL will be used and discussed in 
uncertainty section. If more than 10, 95% UCL will be used.

Proposed Data Use Rules and Data Integration for 
BHHRA (submitted to EPA on May 28, 2008) 

Data Assessment and COPC Screening

Use of the upstream tissue data 
collected by the LWG during Round 1 Yes

Upstream fish tissue data should not be used in background assessments or 
risk assessment but could be presented in the RI Report for “informational 
purposes”.

RI/RA Issue Resolution Table dated April 30, 2008  

Use of deep TZW results Yes
LWG would screen deep TZW results in the RI to assess potential TZW loading 
impacts to surface water and surface sediment but would not include deep 
TZW results in development of EPCs for the baseline risk assessments. 

Agreement between LWG and EPA on May 14, 
2008, as documented in the Tech Issue Status 
Table

Evaluation of data collected outside of 
study area (i.e., from RM 1 to RM 2, 
Multnomah Channel, and from RM 
11.8 to 12.2)

--

Site-wide risk scenarios would be developed for the Study Area from RM 2 to 
RM 11.8 and that separate EPCs and baseline risk evaluations would be 
prepared for the areas between RM1 and RM2, upper Multnomah Channel, and 
RM 11.8 to RM 12.2.

Agreement between LWG and EPA on June 11, 
2008, as documented in the Tech Issue Status 
Table

Selection of COPCs - All media.  Use 
of background. --

Any chemical that exceeds that screening level for a given media must be 
carried through the quantitative risk assessment consistent with Superfund 
guidance on background.

EPA Comments on the Round 1 Work Plan (August 
15, 2002)
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 Issue EPA 
Directive? Decision Date/Documentation Source

Selection of COPCs - All media.  Use 
of frequency of detection. --

Because the site is hetergeneous in nature and the location of potential sources 
may result in relatively isolated "hot spots" of certain chemicals, frequency of 
detection should not be used in selecting COPCs.

EPA Comments on the Round 1 Work Plan (August 
15, 2002) and Programmatic Work Plan, Appendix 
C (April 23, 2004)

Selection of COPCs - Sediment and 
water.  Risk-based screening levels. -- EPA's regional screening levels would be used as the risk-based screening 

levels for selection of COPCs in sediment and water.
Email communication from Dana Davoli on August 
13, 2008

Selection of COPCs - Tissue.  Risk-
based screening levels. --

Because there are no existing screening levels for tissue consumption that are 
accepted by Region 10, all analytes detected in tissue (per species and tissue 
type) within the study area were carried forward as COPCs.

Programmatic Work Plan, Appendix C (April 23, 
2004)

Exposure Assessment

Terminology - tribal fishers -- EPA obtained the Tribes’ input on the name to use for the Native American 
fishers, and requested "Tribal".

Email communication from Dana Davoli on August 
21, 2008

Terminology - fishers that are not 
specifically Native American - 
terminology

--
The non-Native American fishers would be described as “Fishers” with low, 
medium, and high descriptors for tissue consumption rates, and with low and 
high descriptors for fishing frequency.

Agreement between LWG, DEQ and EPA on June 
2, 2008, as documented in the Meeting Summary 
Memo dated June 9, 2008

Selection of resident fish species for 
evaluation in the BHHRA --

Target resident fish species were selected based on common human 
consumption, limited home range, potential for bioaccumulation, different 
feeding guilds, and relatively abundant species. The selected target species are 
black crappie, brown bullhead, common carp, and smallmouth bass.

Programmatic Work Plan, Appendix C (April 23, 
2004)

Exposure Pathways - Evaluation of 
surface water as a drinking water 
source Yes

Risks from drinking surface water would be evaluated in the BHHRA.  Only the 
vertically integrated and transect samples would be included in the dataset for 
this evaluation. Maximum detected concentrations would be screened against 
MCLs and Region 6 screening levels. For chemicals that screen in, EPCs 
would be calculated for individual transects and individual vertically integrated 
sample locations. Temporal averages would be included in the EPCs. Site-wide 
EPCs would also be calculated. Total metals concentration data would be used. 
XAD column and filter data would be summed.  RME and CT EPCs would be 
calculated using the same approach as for biota (e.g., 5 or more detected 
samples are needed to calculate a 95% UCL). 

EPA and LWG BHHRA leads subsequently agreed to use the EPA Regional 
Screening Levels, which replaced the Region 6 screening levels.

RI/RA Issue Resolution Table dated April 30, 2008  

Exposure Pathways - Shellfish 
consumption

EPA concluded that crayfish consumption must be included along with fish 
consumption in the BHHRA.

EPA's Response to LWG's "Portland Harbor 
Human Health Issues:  Status Update" (March 14, 
2003)

Exposure Pathways - Clam 
consumption Yes

EPA required that clam consumption be included as part of the shellfish 
consumption evaluated in the BHHRA.  EPA and the LWG agreed to include 
the clam consumption scenario in the HHRA using 1-mile segments for 
calculating EPCs.

EPA's Identification of Round 3 Data Gaps dated 
December 2, 2005 and RI/RA Issue Resolution 
Table dated April 30, 2008  

Exposure Pathways - Evaluation of 
subsurface sediment in BHHRA

EPA and LWG agreed that subsurface sediment would not be evaluated in the 
BHHRA due to the short term nature of erosion events. RI/RA Issue Resolution Table dated April 30, 2008  

Exposure Pathways - Breast milk 
scenario EPA and LWG agreed that the breast milk feeding scenario would not be 

included in the BHHRA at this time.

Agreement between LWG and EPA on May 5, 
2008, as documented in the Tech Issue Status 
Table

Exposure Pathways and Parameters - 
Diver scenarios Yes

EPA directed that the commercial diver scenario be evaluated in the BHHRA. 
The exposure parameters used in the BHHRA for the diver scenario were 
provided by EPA. 

Letter from EPA (September 15, 2008)

Exposure Areas - Sediment, non-
divers -- The in-water sediment EPCs would be calculated on a ½ -river mile basis for 

each side of the river.

EPA's Comments (February 24, 2005) and the final 
Exposure Point Concentration Calculation 
Approach and Summary of Exposure Factors 
Technical Memorandum (April 21, 2006)
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 Issue EPA 
Directive? Decision Date/Documentation Source

Exposure Areas - Sediment, divers -- The in-water sediment EPCs used for fishers would also be used for the diver 
scenario.

Agreement between LWG, DEQ and EPA on June 
2, 2008, as documented in the Meeting Summary 
Memo dated June 9, 2008

Exposure areas - Clam consumption, 
adult fishers --

EPCs for the clam consumption scenario would be calculated on a river mile 
basis. River mile designations would be used to delineate clam exposure areas.  
The river mile designation for specific clam sample locations was agreed upon 
between LWG, DEQ, and EPA. 

RI/RA Issue Resolution Table dated April 30, 2008.  
Agreement between LWG, DEQ and EPA on June 
2, 2008, as documented in the Meeting Summary 
Memo dated June 9, 2008  

Exposure Areas - Smallmouth bass --
EPCs will be calculated for smallmouth bass by river mile.  EPA and LWG 
agreed that the LWG would calculate bass EPCs using 1-mile segments 
combining both sides of the river.  

EPA's Comments on the Draft Programmatic Work 
Plan (February 11, 2004).  Agreement between 
LWG, DEQ and EPA on May 14, 2008, as 
documented in the Tech Issue Status Table

EPCs - Smallmouth bass --

In calculating the EPCs, 95% UCLs will be calculated for datasets with 5 or 
more samples using the latest version of ProUCL. Non-detects (NDs) will be 
incorporated per the latest ProUCL guidance (i.e., using the full detection limit 
with a non-detect flag). The 95% UCL will be used as the RME EPC. EPCs that 
are calculated using fewer than 10 samples will be identified and discussed in 
the uncertainty section. Where fewer than 5 samples are available or if ProUCL 
is unable to calculate a 95% UCL, the maximum concentration for the dataset 
will be used as the RME EPC. The arithmetic average, regardless of dataset 
size, will be used as the CT EPC.

EPA's Comments on the Draft Programmatic Work 
Plan (February 11, 2004).  Agreement between 
LWG, DEQ and EPA on May 14, 2008, as 
documented in the Tech Issue Status Table

EPCs - Tissue:  lack of adjustments 
for cooking/preparation methods --

Impacts from preparation and cooking should not be included in the risk 
characterization of the baseline risk assessment. However, a discussion of 
preparation and cooking could be included in the uncertainty section.

EPA's Response to LWG's "Portland Harbor 
Human Health Issues:  Status Update" (March 14, 
2003)

EPCs - Surface Water, divers Yes

EPA directed the LWG to calculate surface water EPCs for divers on a 1/2 river 
mile basis for single point stations, and on a transect-by-transect basis for 
transect samples. Near bottom/near surface or East/Middle/West samples from 
Round 3 transects would be averaged to calculate an integrated result for each 
sampling location per sampling event.  The averaged samples from Round 3 
would then be combined to be consistent with Round 2 data, as described in 
Attachment F2 of the BHHRA.

Letter from EPA (September 15, 2008)

EPCs - Surface water, recreational 
beach users -- The BHHRA recreational surface water EPCs would not change from the 

Round 2 Report BHHRA EPCs.

Agreement between LWG, DEQ and EPA on June 
2, 2008, as documented in the Meeting Summary 
Memo dated June 9, 2008

EPCs - Surface water, transients --

Near bottom/near surface or East/Middle/West samples from Round 3 
transects would be averaged to calculate an integrated result for each sampling 
location per sampling event.  The averaged samples from Round 3 would then 
be combined to be consistent with Round 2 data, as described in Attachment 
F2 of the BHHRA.

Agreement between LWG, DEQ and EPA on June 
2, 2008, as documented in the Meeting Summary 
Memo dated June 9, 2008

EPCs - Shellfish (crayfish) Yes EPCs for crayfish would be calculated for each individual sample site as well as 
for the entire Site

EPA's Comments on the Draft Programmatic Work 
Plan (February 11, 2004)

Exposure Assumptions - Fish 
consumption.  No site-specific data. -- EPA will not accept data from fish consumption studies or surveys for use in the 

risk assessment nor for comparison with existing studies.
EPA's Comments on the Draft Programmatic Work 
Plan (July 25, 2003)

Exposure Assumptions - Fish 
consumption.  Fish ingestion rates. Yes EPA provided the fish ingestion rates to be used in the BHHRA. EPA's Comments on the Draft Programmatic Work 

Plan (February 11, 2004)

Exposure Assumptions - Fish 
consumption.  Source of fish 
consumed.

Yes A quantitative analysis of the percent of fish consumed from the Site versus 
from other sources is not allowed in the BHHRA.

EPA's Comments on the Draft Programmatic Work 
Plan (February 11, 2004)

Exposure Assumptions - Fish 
consumption.  Single species diet. Yes

Single species diet consisting of whole body tissue only and fillet tissue only 
and a multiple species diet consisting of an equal part of each species for 
whole body only and fillet tissue only would be evaluated in the BHHRA for non-
tribal fish consumers.

EPA's Comments on the Draft Programmatic Work 
Plan (February 11, 2004)

Exposure Assumptions - Fish 
consumption.  Tribal fish consumption. Yes

A multiple species diet consisting of resident fish species as well as salmon, 
sturgeon, and lamprey would be evaluated in the BHHRA for tribal fish 
consumers.

EPA's Comments on the Draft Programmatic Work 
Plan (February 11, 2004)
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 Issue EPA 
Directive? Decision Date/Documentation Source

Exposure Assumptions - Dockside 
worker, recreational beach user, 
transient, and fisher (beach sediment) 

--
Exposure parameters for the dockside worker, recreational beach user, and 
transient and for the fishers for exposure to beach sediment were selected by 
EPA's risk assessors and EPA's partners.

EPA's Comments on the Draft Programmatic Work 
Plan (July 25, 2003)

Exposure Assumptions - All scenarios 
except divers. --

Exposure parameters for receptors assessed in the Round 2 Report, including 
fish ingestion rates, were agreed upon by the LWG and EPA prior to the Round 
2 Report.

Programmatic Work Plan, Appendix C (April 23, 
2004) and the Exposure Point Concentration 
Calculation Approach and Summary of Exposure 
Factors Technical Memorandum (April 21, 2006)

Exposure Assumptions - Inorganic 
arsenic in fish tissue --

Due to a limited database for the Willamette, a minimum of 10% inorganic 
arsenic should be assumed for resident fish species.  EPA agreed to use an 
assumption of 10% inorganic arsenic for clam tissue if the effect of assuming a 
higher percentage was evaluated in the uncertainty section.

EPA Comments on the Round 1 Work Plan (August 
15, 2002) and email communication from Eric 
Blischke on September 26, 2007

Exposure Assumptions - PCB 
concentrations

Total PCBs will be calculated as the sum of Aroclors and the sum of congeners.  
Noncarcinogenic risks will be estimated using total PCBs.  The concentration of 
dioxin-like congeners will be subtracted from the total PCB concentration, and 
the adjusted total PCB concentration will be used for carcinogenic risk 
evaluations.

Programmatic Work Plan, Appendix C (April 23, 
2004)

Toxicity Assessment

Toxic Equivalency Factors (TEFs) -- The World Health Organization (WHO) 2005 TEFs will be used in assessing the 
toxicity of dioxin, furan, and dioxin-like PCB congeners.

Proposed Data Use Rules and Data Integration for 
BHHRA (submitted to the EPA on May 28, 2008) 

Toxicity values for TCE --

EPA Region 10 recommends the use of the geometric mid-point of the slope 
factor range from EPA 2001 (0.089 per mg/kg-day) -1 for evaluating cancer risks 
for oral exposures. Noncancer endpoints for evaluating oral exposures are not 
available. 

Email communication from Dana Davoli on October 
17, 2008 (Tox values for Portland Harbor) 

Risk Characterization

RME risk for diver in dry suit Yes The diver in dry suit scenario would be assessed for RME exposure only.  The 
diver in wet suit scenario would be assessed for both RME and CT exposures. Letter from EPA (September 15, 2008)

Assessment of risks from ingestion of 
tissue containing lead --

A probability function for the fetal blood lead level from the Adult Lead Model 
should be used to calculate the probabilities of fetal blood lead levels 
associated with ingestion of biota tissue containing lead. 

EPA Comments on the Round 2 Report (January 
15, 2008)

Additional Evaluation of Surface Water and Transition Zone Water

Evaluation of surface water for 
potential bioaccumulation Yes

Surface water data would be screened against WQC based on an ingestion 
rate of 17.5 g/day and 175 g/day.  The maximum detected concentration would 
be used in the screen. For those chemicals that screen in, the 95% UCL for the 
site-wide, temporal average also would be calculated. The 95% UCL also would 
be screened against WQC based on fish ingestion rates of 17.5 g/day and 175 
g/day.  Chemicals that screen in for either analysis would be compared with the 
tissue chemicals of concern (COCs) at the end of the HHRA. The tissue COCs 
would be considered the primary line of evidence (LOE). Chemicals not 
identified as COCs based on the tissue LOE would be evaluated on a chemical 
specific basis to determine whether the chemical should be identified as a 
COC.

RI/RA Issue Resolution Table dated April 30, 2008  

Presentation of TZW data relative to 
human health fish consumption 
AWQC for the purpose of evaluating 
the contribution of contaminated 
groundwater to biota tissue.

Yes  This evaluation would be included in the baseline risk assessment/risk 
characterization.  Both filtered and unfiltered TZW data would be used. RI/RA Issue Resolution Table dated April 30, 2008  

Evaluation of TZW as a source to 
surface water used for drinking water Yes

Average surface water concentrations associated with transition zone water 
discharges would be estimated through loading calculations. The estimated 
surface water concentrations would be compared with MCLs and Region 6 Tap 
Water PRGs.  The EPA and LWG BHHRA leads subsequently agreed to use 
the EPA Regional Screening Levels, which replaced the Region 6 screening 
levels.

RI/RA Issue Resolution Table dated April 30, 2008  
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 Issue EPA 
Directive? Decision Date/Documentation Source

Uncertainty Assessment

Probabilistic risk assessment --
EPA would not accept a probability assessment unless the methodologies to be 
used, parameters to be distributed, and sources of the distributions were 
provided in the Work Plan.

EPA Comments on the Programmatic Work Plan 
(July 25, 2003)

PBDEs -- Polybrominated diphenyl ethers (PBDEs) will not be assessed quantitatively in 
the BHHRA.  PBDEs will be discussed in the uncertainty section of the BHHRA.

Agreement between LWG, DEQ and EPA on June 
2, 2008, as documented in the Meeting Summary 
Memo dated June 9, 2008

Smallmouth bass exposure areas --
EPA and the LWG agreed that a discussion of variations in bass tissue 
concentrations on opposite sides of the river within a given segment would be 
included in the uncertainty section of the BHHRA.

Agreement between LWG, DEQ and EPA on May 
14, 2008, as documented in the Tech Issue Status 
Table

 Discussion of assumptions and 
uncertainties 

--
Statements about the conservative nature of the risk assessment should be 
removed from the text.  Uncertainties should be discussed in the uncertainty 
section.

EPA Comments on the Round 2 Report (January 
15, 2008)

Presentation of uncertainty analyses --

Uncertainty and assumptions used would be discussed in a factual manner 
throughout the BHHRA consistent with EPA RAGS A guidance.  The report 
would be organized to address uncertainties at the end of a report section 
rather than in an uncertainty section at the end of the report. For example, the 
uncertainty in the effects assessment would be presented at the end of effects 
assessment section. Judgmental and qualifying language would not be used in 
the uncertainty discussions.

RI/RA Issue Resolution Table dated April 30, 2008  

Abbreviations:
95% UCL 95% Upper Confidence Limit on the Mean

BHHRA Baseline Human Health Risk Assessment
BLRAe Risk Assessments
COC Chemical of Concern

COPC Chemical of Potential Concern
CT Central Tendency

DEQ Oregon Department of Environmental Quality
EPA United States Environmental Protection Agency

EPC Tech Memo

EPCs Exposure Point Concentration
LWG Lower Willamette Group

MCLs Maximum Contaminant Level
PBDE Polybrominated Diphenyl Ethers

Programmatic Work Plan, Appendix C

RAGS Risk Assessment Guidance for Superfund
RI/RA Remedial Investigation/Risk Assessment

RM River Mile
RME Reasonable Maximum Exposure

Round 2 Report

SCRA Site Characterization and Risk Assessment (database)
TCE Trichloroethylene
TEF Toxic Equivalency Factor

TZW Transition Zone Water
WQC Water Quality Criteria

Portland Harbor RI/FS Technical Memorandum For Human Health Risk Assessment: Exposure Point Concentration Calculation Approach and 
Summary of Exposure Factors . Kennedy/Jenks Consultants, 21 April, 2006.

Portland Harbor RI/FS Programmatic Work Plan. Appendix C:  Human Health Risk Assessment Approach.  Kennedy/Jenks Consultants, 23 April, 
2004. 

Portland Harbor RI/FS Comprehensive Round 2 Site Characterization Summary and Data Gaps Analysis Report . Integral Consulting, Inc. et. al. 2007
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Email Communication from Dana Davoli on August 21, 2008 



From: Laura Kennedy 
Sent: Monday, August 24, 2009 4:32 PM 
To: Cindy Ryals; Michelle Flury 
Subject: Fw: appropriate name for Portland Harbor human health risk 
Email communication from Dana Davoli on August 21, 2008 
  
From: Davoli.Dana@epamail.epa.gov 
Sent: Thursday, August 21, 2008 9:55 AM 
To: Laura Kennedy 
Cc: Blischke.Eric@epamail.epa.gov; Humphrey.Chip@epamail.epa.gov; 
poulsen.mike@deq.state.or.us; Shephard.Burt@epamail.epa.gov; 
Goulet.Joe@epamail.epa.gov; Fuentes.Rene@epamail.epa.gov 
Subject: Fw: appropriate name for Portland Harbor human health risk 
assessment 
  
 
FYI. 
----- Forwarded by Dana Davoli/R10/USEPA/US on 08/21/2008 09:53 AM ----- 
                                                                         
             Rose Longoria                                               
             <rose@yakama.com                                            
             >                                                       To  
                                      Dana Davoli/R10/USEPA/US@EPA       
             08/21/2008 09:50                                        cc  
             AM                                                          
                                                                Subject  
                                      Re: appropriate name for           
                                      Portland Harbor human health risk  
                                      assessment                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
                                                                         
  
  
  
 
Hi Dana! 
  
I am in Montana will no cell service and limited email access, so my apologies for the delayed response. 
  
I would recommend that Laura use tribal / tribes.  In letters, memos, or documents I produce or produced by tribes 
or tribal organizations you generally see the use of tribal / tribes. 
  
Thanks for asking. 
  
~rose 
  
 
Quoting Davoli.Dana@epamail.epa.gov: 
  
> Hi, Rose. Laura Kennedy,  who is doing the human health risk 
assessment 
> for the PH RI/FS, wanted to know  what language to use for the tribes. 
> Would it be best to use the term "tribal/ tribes" or "Native 
Americans", 
> or something else? Thanks!! 
> 
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Email Communication from Dana Davoli on October 17, 2008 



FW Tox values for Portland Harbor.txt
From: Laura Kennedy
Sent: Friday, October 17, 2008 10:51 AM
To: Cindy Ryals; Heather Brunelle; Taku Fuji
Subject: FW: Tox values for Portland Harbor

FYI (both for LWG and for TCE tox values in general). Also, there is a link 
that provides the differences between the May '08 and September '08 RSLs.

-----Original Message-----
From: Davoli.Dana@epamail.epa.gov [mailto:Davoli.Dana@epamail.epa.gov]
Sent: Friday, October 17, 2008 10:46 AM
To: Laura Kennedy
Cc: Cox.Michael@epamail.epa.gov; Blischke.Eric@epamail.epa.gov; 
Humphrey.Chip@epamail.epa.gov; poulsen.mike@deq.state.or.us; David G FARRER

Subject: Fw: Tox values for Portland Harbor

Hi, Laura. As you know the Regional  PRGs previously calculated by
Regions 3, 6 and 9 EPA have been harmonized into a single table:
"Regional Screening Levels (RSL) for Chemical Contaminants at Superfund
Sites." These updated screening levels, along with a detailed user's
guide and supplementary tables, can be accessed directly on-line (?
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm)
or downloaded to your own computer. Below is a response to your
questions about toxicity values for TCE and about application of the
TEFs to the RfD for 2,3,7,8 - TCDD that is in the RSL tables:

(A) Non-Cancer Endpoint for Dioxins -The RSL tables include a RfD for
2,3,7,8 -TCDD of 1E-9  mg/kg-day which is based on a chronic ATSDR MRL
for
2,3,7,8 -TCDD. After review of the 2005 WHO publication on TEFs and
e-mail exchanges with ATSDR (see below), Region 10 EPA OEA has decided
that it is appropriate to apply the 2005 WHO mammalian TEFs to the RfD
for 2,3, 7,8 -TCDD that is in the RSL table to evaluate the non-cancer
toxicity for other dioxin and furan congeners and dioxin-like PCB
congeners. The 2,3,7,8-TCDD RfD should be used with the 2005 WHO TEFs to
estimate the non-cancer health impacts (i.e., HQs and HIs) from total
chlorinated dioxins and furans, total dioxin-like PCBs, as well as the
sum of all chlorinated dioxins and furans and total dioxin-like PCBs.

(B) Trichloroethylene (TCE) - As you know, there has been considerable
discussion the past several years regarding how to evaluate
trichloroethylene toxicity.  There are no cancer potency or non-cancer
toxicity values available on IRIS.  The cancer assessment was withdrawn
from IRIS in 1989.   EPA’s Office of Research and Development (ORD) is
revising U.S. EPA, 2001 (Trichloroethylene Health Risk Assessment:
Synthesis and Characterization (External Review Draft), following
reviews by EPA’s Science Advisory Board and a National Research Council
committee.  Until that has been completed, Region 10 OEA is recommending
the following as interim TCE values:

(A) For cancer oral and inhalation assessments:

1(a) use of the geometric mid-point of the slope factor range from EPA
2001 (0.089 per mg/kg-day) for evaluating cancer risks for both
inhalation and oral exposures.  Using standard Superfund exposure
assumptions for residential settings and a 1E-6 excess cancer risk
level, this value would result in an acceptable TCE air concentration of
0.10 µg/m3 and a acceptable soil concentration of 7.7 mg/kg;

 or
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1(b) use of the CalEPA oral slope factor (0.013 mg/kg-day) and the
CalEPA inhalation unit risk (2E-6 per µg/m3), adjusting each value
upward by a factor of 10 (0.13 mg/kg-day and 2E-5 per µg/m3).  Using
standard Superfund exposure assumptions for residential settings and a
1E-6 excess cancer risk level, these adjusted values would result in an
acceptable TCE air concentration of 0.12 µg/m3 and an acceptable soil
concentration of 5 mg/kg.

ODEQ is still recommending use of the high end of the slope factor range
presented in EPA’s Trichloroethylene Health Risk Assessment: Synthesis
and Characterization (External Review Draft) (U.S. EPA, 2001) for both
inhalation and oral exposures to TCE. Therefore, for risk
characterizations  and decisions made for ODEQ, the high end of the
slope factor range should continue to be used. For the PH RI/FS, Option
1(a) described above should be used for the cancer oral and inhalation
assessments so that the same data base (EPA 2001) is used for the RI/FS
and HHRA as that being used by ODEQ.

(B) For non-cancer inhalation assessments, use of an inhalation
reference concentration of 10 ug/m3, based on the analysis by NYDOH.
This means that a concentration of 10 ug/m3 TCE in air represents a
hazard quotient of 1.0.

At this time, we have no specific recommendation for evaluating oral
exposures for noncancer endpoints.

Also, please note that a list of changes from May 2008 to September 2008
in the Regional Screening Tables can be found at:
http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table/index.htm

Please call me (206 553-2135) or e-mail me if you have any questions.

Dana

                                                                        
             "Po                                                        
             hl,                                                        
             Han                                                     To 
             a           Marcia Bailey/R10/USEPA/US@EPA                 
             R.                                                      cc 
             (AT         "Chou, Selene (ATSDR/DTEM/PRMSB)"              
             SDR         <cjc3@CDC.GOV>                                 
             /DT                                                Subject 
             EM/         RE: question about ATSDR MRL for 2,3,7,8-TCDD  
             PRM                                                        
             SB)                                                        
             "                                                          
             <hr                                                        
             p1@                                                        
             cdc                                                        
             .go                                                        
             v>                                                         
                                                                        
             06/                                                        
             26/                                                        
             200                                                        
             8                                                          
             07:                                                        
             27                                                         
             AM                                                         
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 Dr. Bailey:

ATSDR's MRLs are derived based on studies on 2,3,7,8-TCDD.  The health
based guidance values are applicable to 2,3,7,8-TCDD or to total TEQs.
A practical application of this concept can be found in the
Toxicological Profile for Chlorinated Dibenzo-p-Dioxins (Appendix B)
www.atsdr.cdc.gov or detailed in:

De Rosa CT, Brown D, Dhara R, Garrett W, Hansen H, Holler J, Jones D,
Jordan-Izaguirre D, O'Connor R, Pohl H, Xintaras C. 1999. Dioxin and
dioxin-like compounds in soil, Part I: ATSDR policy guideline.  Toxicol
Ind Health 15(6):552-557.

De Rosa CT, Brown D, Dhara R, Garrett W, Hansen H, Holler J, Jones D,
Jordan-Izaguirre D, O'Connor R, Pohl H, Xintaras C. 1999. Dioxin and
dioxin-like compounds in soil, Part II: Technical support document for
ATSDR policy guideline.  Toxicol Ind Health 15(6):558-576.

With regards,

Hana Regina Pohl, M.D., Ph.D.

                                                                        
             "La                                                        
             ura                                                        
             Ken                                                     To 
             ned         Dana Davoli/R10/USEPA/US@EPA                   
             y"                                                      cc 
             <La                                                        
             ura                                                Subject 
             Ken         Tox values                                     
             ned                                                        
             y@K                                                        
             enn                                                        
             edy                                                        
             Jen                                                        
             ks.                                                        
             com                                                        
             >                                                          
                                                                        
             10/                                                        
             15/                                                        
             200                                                        
             8                                                          
             11:                                                        
             41                                                         
             AM                                                         
                                                                        

Hi Dana,
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When we spoke last, you mentioned that you were going to provide some
information/guidance from Region 10 on the tox values to use in the
baseline HHRA (specifically, I think you mentioned TCE and the noncancer
endpoint for dioxins).  Do you have an update on when you’ll be able to
provide that?

Thanks,

Laura
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Attachments: Document.pdf

Email communication from Dana Davoli on August 13, 2008 

-----Original Message-----
From: Davoli.Dana@epamail.epa.gov [mailto:Davoli.Dana@epamail.epa.gov]
Sent: Wednesday, August 13, 2008 8:59 AM
To: Laura Kennedy
Subject: Screening Values

We're going to still use the Regional EPA-Oak Ridge tables but they not be back 
on-line until some 
appropriate language is added. In the meantime here is a pdf copy.

From Dave Crawford:
In the meantime, in case it may be of some use to you, I attach the current regional
screening 
summary table.

(See attached file: Document.pdf)
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-----Original Message-----
From: Blischke.Eric@epamail.epa.gov [mailto:Blischke.Eric@epamail.epa.gov]
Sent: Wednesday, September 26, 2007 4:49 PM
To: Blischke.Eric@epamail.epa.gov
Cc: Shephard.Burt@epamail.epa.gov; humphrey.chip@epa.gov; 
Davoli.Dana@epamail.epa.gov; Gene Revelas; Jim.McKenna@portofportland.com; 
johnt@windwardenv.com; Jessica Pisano; Laura Kennedy; Rick Applegate; Bob Wyatt
Subject: Re: FW: dioxin considerations, documenting deviations from FSPs

I left off one sculpin sample for dioxin and furan analysis - SP07W.

Eric

                                                                        
             Eric                                                       
             Blischke/R10/USE                                           
             PA/US                                                   To 
                                      "Gene Revelas"                    
             09/26/2007 04:46         <grevelas@integral-corp.com>      
             PM                                                      cc 
                                      Chip Humphrey/R10/USEPA/US@EPA,   
                                      Jim.McKenna@portofportland.com,   
                                      "Jessica Pisano"                  
                                      <jpisano@anchorenv.com>, "Rick    
                                      Applegate"                        
                                      <ricka@bes.ci.portland.or.us>,    
                                      "Bob Wyatt" <rjw@nwnatural.com>,  
                                      Dana Davoli/R10/USEPA/US@EPA,     
                                      Burt Shephard/R10/USEPA/US@EPA,   
                                      laurakennedy@kennedyJenks.com,    
                                      johnt@windwardenv.com             
                                                                Subject 
                                      Re: FW: dioxin considerations,    
                                      documenting deviations from FSPs  
                                      (Document link: Eric Blischke)    
                                                                        
                                                                        
                                                                        
                                                                        
                                                                        
                                                                        

Gene, to follow-up on your email.

Dioxins and Furans in Sculpin:  EPA requires the analysis of dioxins and furans in 
sculpin at the following locations to support the dietary evaluation of risks to 
wildlife.

SP01E
SP03E
SP05E
SP06W
SP07E
SP08E
SP08W
SP09W
SP11E
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Inorganic Arsenic in Clams:  EPA agrees with the recommended approach outlined below

- assume that inorganic arsenic is 10% of total arsenic per the work plan and 
evaluate 
the effect of assuming a higher percentage of inorganic arsenic in the uncertainty 
section of the baseline risk assessment.

In addition to the above two items, we have also been discussing the depuration of 
clams prior to chemical analysis.  Here is our position on this issue:

1)  The Round 3B clam tissue analysis should be performed on non-depurated clams.  
Non-depurated clams are necessary to support the ERA, are consistent with previously

collected clam tissue and represent a conservative (RME) approach for the HHRA.
2)  In areas with where sufficient clam tissue can be collected, a second clam 
composite sample should be collected.  This sample should be depurated prior to 
chemical analysis.
3)  The depurated clam tissue should be utilized in the uncertainty section of the 
HHRA, not the risk characterization.  EPA does not believe that it will be possible 
to develop a robust relationship between depurated and non-depurated sample results 
due to the small sample size and site variables.
4)  Depuration should be performed by placing the clams in a suitable container 
overnight.  The specific details of the depuration procedure still need to be 
developed.

Please let me know if you have any questions.

Thanks, Eric

                                                                        
             "Gene Revelas"                                             
             <grevelas@integr                                           
             al-corp.com>                                            To 
                                      Eric Blischke/R10/USEPA/US@EPA,   
             09/13/2007 05:07         Chip Humphrey/R10/USEPA/US@EPA    
             PM                                                      cc 
                                      "Bob Wyatt" <rjw@nwnatural.com>,  
                                      "Jessica Pisano"                  
                                      <jpisano@anchorenv.com>,          
                                      <Jim.McKenna@portofportland.com>, 
                                      "Rick Applegate"                  
                                      <ricka@bes.ci.portland.or.us>,    
                                      <voster@anchorenv.com>            
                                                                Subject 
                                      FW: dioxin considerations,        
                                      documenting deviations from FSPs  
                                                                        
                                                                        
                                                                        
                                                                        
                                                                        
                                                                        

Eric/Chip –

This email summarizes the LWG’s technical team evaluations of EPA’s requests to 
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add dioxins/furans to the sculpin (and collocated sediment) analyte list and 
inorganic arsenic to the clam tissue analyte list.
This email is provided in response to these items as presented in EPA’s August 17th 
Biota FSP comment letter as well as follow-up discussions at the LWG/EPA managers 
meeting on Sept. 6th.   Our hope is to resolve these issues by email if possible 
before submission of a final, revised biota FSP/QAPP.  The dioxin evaluation was
provided by John Toll and Laura Kennedy provided the arsenic data review.   As 
indicated,additional technicaldetails (calculations, etc.) can be provided if
desired.  Please do not hesitate to call if questions.   Gene

1) Dioxin in sculpin and collocated sediment – EPA requests these analyses in their 
August 17th letter noting that PCDD/F exceed ecological screening criteria for birds

and mammals.

Following the September 6th LWG-EPA managers’ meeting, Windward completed an 
analysis of the Round 3B sculpin sampling stations to determine whether any of the 
sampling stations are proximal to dioxin “hot spots.”  Ourunderstanding is that EPA 
was interested in this analysis because they would be interested in measuring dioxin

tissue concentrations in sculpin collected near “hot spots.”

Windward overlaid the Round 3B sculpin stations over the Thiessen polygon map for 
dioxin sediment concentrations.  At all the Round 3B sculpin stations, sediment 
concentrations were at least 100-1,000x lower than the sediment concentration at 
the hot spot, just downstream of Willbridge Terminal, that was co-located with the 
maximum sculpin tissue concentration from the Round 1 samples.  Therefore, we see no

need for sculpin dioxin analysis based on station co-location with suspected hot 
spots.

Windward also ran a “what-if” analysis to explore what effect additional dioxin 
tissue concentration data for Round 3B sculpin would be expected to have on risk 
estimates for mink.  We selected mink for the what-if exercise because it had a 
LOAEL HQ > 1 in the Round 2 report, making it the presumptive “risk driver” for 
dioxins.

      ·         Currently the 95UCL sculpin tissue concentration is ~17
      pg/g and we have a LOAEL HQ for mink of 3.5.  We’ve assumed that
      sculpin comprise 15% of the mink’s diet.  At that dietary
      percentage, the HQ is relatively insensitive to changes in the
      95UCL sculpin tissue concentration.  Even if the diet were 100%
      sculpin, the 95UCL would have to drop from ~17 to < 5 pg/g to drop
      the mink LOAEL HQ below 1.

      ·         Our best estimate is that analyzing for dioxins in all
      the Round 3B sculpin would reduce the 95UCL sculpin tissue
      concentration to ~11-12 pg/g, which means that the mink LOAEL HQ
      would drop from 3.5 to > 2.5.

      ·         Even if Round 3B sculpin sampling hit two hot spots
      comparable to the one just downstream of Willbridge Terminal, our
      best estimate is that the 95UCL sculpin tissue concentration would
      increase to ~36 pg/g and the mink LOAEL HQ would go up to ~6.4.

In conclusion, none of the Round 3B sculpin sampling stations are suspected hot 
spots, 
and we do not expect analyzing the Round 3B sculpin for dioxins to significantly 
affect 
the BERA, so we recommend not analyzing any of the 3B sculpin for dioxins.

2) Arsenic in clam tissue: EPA notes in their Aug 17th letter that recent sampling 
in 
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the Duwamish indicates that the percentage of inorganic As in clams was much higher 
than 
the assumed 10%.

Inorganic arsenic was assumed to be 10% of the total arsenic in biota tissue in the 
Round 2 Report.  The 10% factor was originally developed for fish consumption in the

Programmatic Work Plan, which did not include clam consumption.  The assumption of 
10% 
was based on two studies in the lower Columbia and Willamette Rivers.  The percent 
inorganic arsenic ranged from 0.1% to 26.6% - the average in the Columbia was 9.1% 
and 
the average in the Willamette was 5.3%.  EPA requested that the LWG use 10% to be 
consistent with the CRITFC fish contaminant survey.

In the comments on the Round 3B Biota FSP dated August 17, 2007, EPA requested that 
clam tissue be analyzed for inorganic arsenic.  The justification that EPA provided 
for that request was that inorganic arsenic was found to range as high as 50% in 
clams 
collected in the Duwamish River.  It is important to note that the Duwamish River is

an estuary while Portland Harbor is a freshwater river, so the species of clams in 
the Duwamish River are different from those in Portland Harbor.

To determine whether the analysis of inorganic clams is a data need for the Portland

Harbor RI/FS, the LWG reviewed the existing clam tissue data collected from the 
Study 
Area in Rounds 1 and 2 and the associated risks from human consumption of those 
clams.  
The following is a summary of the analysis:

-  All of the arsenic concentrations in clam tissue are within a factor of 2 of each

other (i.e., the maximum concentration is less than 2 times higher than the minimum 
concentration).  In addition, the arsenic concentrations in clams are normally 
distributed.  Both of these facts support the conclusion that the arsenic in clams 
is 
due to ubiquitous concentrations, not localized sources.

-  Due to the narrow range of arsenic concentrations, the risks from consumption of 
clams are within a factor of 2 throughout the Study Area.

-  If inorganic arsenic is assumed to be 50% of the total arsenic rather than the 
assumption of 10% used in the Round 2 Report, the cumulative risks from consumption 
of 
clams only increase by a factor of 1.1 to 1.3 because there are other chemicals that

are driving risks from consumption of clams.

Based on this analysis, the LWG recommends evaluating the potential effect of the 
inorganic arsenic assumption as an uncertainty in the Baseline HHRA.  Given all of 
the other uncertainties associated with risks from clam consumption, the inorganic 
arsenic assumption is a minor uncertainty with minimal effect on the overall risk 
estimates.
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The data and calculations that support the above analysis can be provided, if 
requested.

Gene Revelas
Managing Scientist
Integral Consulting Inc.
1205 West Bay Drive NW
Olympia, WA 98502
ph. 360.705.3534
fax 360.705.3669
cell 360.870.4950
grevelas@integral-corp.com
www.integral-corp.com
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1.0 INTRODUCTION 
This attachment to Appendix F of the Portland Harbor RI Report provides a summary 
of data management and data use rules applied in the Baseline Human Health Risk 
Assessment (BHHRA).   The rules are consistent with previous agreements and 
discussions with the United States Environmental Protection Agency (EPA) and its 
partners, and, as much as practicable, are consistent with the ecological risk 
assessment data use rules 

.
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2.0 BHHRA DATASET DESCRIPTION 
The BHHRA dataset is a subset of data in the site characterization and risk 
assessment (SCRA) dataset.  The SCRA dataset is presented in Appendix A of 
the Portland Harbor Remedial Investigation Report (RI Report).  Data 
reductions performed on the SCRA dataset to select data for use as the 
BHHRA dataset are described below.  Additionally, media-specific data rules 
were applied as part of the data reduction to generate the BHHRA dataset, and 
are described in this section. 

2.1 GENERAL BHHRA DATASET REDUCTIONS 
The BHHRA dataset consists only of data that meet QA2Cat1 data quality 
objectives, as described in Section 2.2 of the RI Report.  Data that were not of 
this quality were removed from the BHHRA dataset.   

2.1.1 Excluded Data 
Additional general reductions of the SCRA dataset to create the BHHRA 
dataset included removal of rejected analytical results (“R” qualified results), 
and removal of analytical results of samples collected from locations that have 
been capped, dredged, or remediated. This included all samples from task 
WLCMBI02: McCormick & Baxter September 2002 Sampling, which have 
been remediated since the September 2002 sampling event, and any additional 
samples from the SCRA flagged as capped, dredged or remediated. 

2.1.2 Field Replicates 
Field replicates within the BHHRA dataset were handled as described below, 
which is per agreements with EPA. 

For BHHRA data analysis and reporting: when calculating a mean or an upper 
confidence limit (UCL), and when reporting data in general, replicates were 
included in the dataset as discrete samples. 

For BHHRA spatial analysis:  when mapping or spatially weighing data, 
replicates with unique coordinates were included as separate samples.  For 
replicates that have the same coordinates, data associated with the first sample 
were used (data from the second or third replicates were excluded).  
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2.1.3 Coelutions of Polycyclic Aromatic Hydrocarbons (PAHs) 
For some surface water and in-water sediment samples, 
benzo(b+k)fluoranthenes and benzo(k+j)fluoranthenes were analyzed as 
coelutions.  For the purposes of the BHHRA, benzo(b+k)fluoranthenes results 
were assumed to be completely benzo(b)fluoranthene, and 
benzo(k+j)fluoranthenes results were assumed to be completely 
benzo(k)fluoranthene.  Analytical results for these samples were not presented 
as coeultions in the BHHRA, but rather, were presented as results for their 
assumed analyte. 

2.1.4 Presentation of Calculated Numbers 
Cumulative risk and hazard calculations were reported in scientific notation with 
one significant figure.  All other calculated numbers and concentrations were 
presented in scientific notation with two significant figures.  Numbers were 
rounded after calculations. 

2.2 N-WATER SEDIMENT DATASET DESCRIPTION 
The in-water sediment BHHRA dataset includes in-water sediment samples 
taken from less than 30.5 cm in depth, collected outside of the navigation 
channel of the river.  The in-water sediment dataset excludes beach sediment 
samples, natural attenuation core samples, radioisotope samples, and samples 
collected from areas that were subsequently dredged. 

The in-water sediment dataset is divided into two subsets: data collected 
within the study area and data collected outside of the study area.  The subset 
of data within the study area includes in-water sediment samples collected 
from river mile (RM) 1.9 to RM 11.8, including Swan Island Lagoon.  It also 
includes samples from the mouth of Multnomah Channel that were included 
in the study area for the Round 2 Report.  The subset of data outside the study 
area includes in-water sediment samples collected from RM 1 to RM 1.9, 
from RM 11.8 to RM 12.2, and from Multnomah Channel areas outside of the 
study area.  The screening of chemicals of potential concern (COPC) used 
only the subset of data containing samples within the study area, whereas the 
exposure assessment and risk characterization used both subsets of data 
containing samples from within and outside the study area, per an agreement 
with EPA.   

EPCs used in the risk characterization were calculated for a number of 
exposure areas.  The exposure areas for in-water sediment are on a ½ river 
mile basis, per side of river (i.e., east (E) or west (W)). For example, samples 
collected on the east side of the navigation channel from RM 2.0 up to 2.5 are 
included in exposure area RM 2E and samples collected from RM 2.5 up to 
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RM 3.0 on the west side of the navigation channel are included in exposure 
area RM 2.5W.  Exposure areas RM 12E and RM12W included samples from 
RM 12.0 to RM 12.2.  Samples from RM 1.9 were included in exposure area 
RM 2 and incorporated into the study area. 

2.3 BEACH SEDIMENT DATASET DESCRIPTION 
The BHHRA beach sediment dataset includes LWG-collected samples from 
human use beaches, as described in Section 2 of Appendix F.   

Two separate COPC screenings were performed for subsets of the beach 
sediment dataset.  One COPC screening was performed using samples 
collected from areas where potential dockside workers could be exposed, and 
these data were screened against industrial soil screening levels.  The other 
COPC screening was performed using samples collected from potential 
human use areas for fishers, transients, and recreational beach users. The data 
for the COPC screening for fishers, transients, and recreational beach users 
were screened against residential soil screening levels.   

2.4 GROUNDWATER SEEP DATASET DESCRIPTION 
The BHHRA groundwater seep dataset consists of samples collected from 
Outfall 22B, as part of the Rhône-Poulenc Outfalls 22B and 22C Effluent 
Sampling Events. As mentioned in Appendix A of the RI report, these 
samples were collected from outfall discharge water during non-stormwater 
events using a peristaltic pump with the sampling inlet located at a point in the 
middle of the exiting stream of water.  The BHHRA groundwater seep dataset 
excludes historic data (data collected prior to1997) and data that were 
collected as part of stormwater sampling events.  This groundwater seep 
dataset was used both for the COPC screening for groundwater seeps, and for 
the exposure assessment. 

2.5 SURFACE WATER DATASET DESCRIPTION 
The BHHRA surface water dataset consists of samples collected from LWG 
sampling events between RM 1.9 and 11.8, including Swan Island Lagoon.  
Additionally, samples collected from Multnomah Channel were included in 
the risk assessment of potential exposure outside of the study area.  Surface 
water samples were collected from 38 locations during a total of seven 
sampling events, and results from 37 of these locations were included in the 
BHHRA surface water dataset (results from a sample taken at RM 16 were 
outside of the areas assessed in the BHHRA). Five of these 37 locations were 
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transect stations, and the remaining 32 locations were single-point sampling 
stations.  

In some cases, surface water samples were collected by two different methods 
from the same location and date:  high-volume XAD-2 sampling, and 
peristaltic pump sampling.  Samples collected by each of these methods were 
treated as discreet samples in the dataset. 

For the surface water samples collected using the high-volume XAD-2 
sampling method, a concentration is reported for both the filter and the 
column for each chemical.  These concentrations were combined prior to 
using the data in the BHHRA, as described in Section 2.5.1 below.  

In addition, for some surface water samples collected at different depths 
within the water column at a particular location, or at different locations 
across a river transect, data were combined prior to using the data in the 
BHHRA, as described in Section 2.5.2 below. 

The surface water dataset for direct contact with surface water included  
combined XAD-2 column and filter results, combined near-bottom and near-
surface results, and combined horizontally or vertically integrated sample 
results (when integration was applicable for the given exposure scenario).  
COPC screenings for direct contact with surface water were performed using 
only the surface water data collected within the study area.  Separate COPC 
screenings were performed for each of the following receptor groups, using 
the datasets shown in Table 2-13 of Appendix F:  

1. transients and recreational beach users 

2. commercial divers 

3. exposure to untreated surface water as a hypothetical future 
domestic water source. 

The datasets used for the exposure assessment and risk characterizations for 
direct contact with surface water by these receptors are shown in Table 3-5 of 
Appendix F, and include surface water data collected within the study area 
and from Multnomah Channel, as required by EPA. 

In addition to assessing risk from direct contact with surface water, the surface 
water data were screened for potential risk from consumption of tissue in 
which surface water chemicals have bioaccumulated.  The bioaccumulation 
dataset included all LWG-collected samples within the study area.  The 
surface water bioaccumulation dataset included results for which only XAD 
column and filter data were combined (near-bottom and near-surface and 
horizontally and vertically integrated samples were not combined).   
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Polychlorinated biphenyls (PCBs) were analyzed as Aroclors in samples 
collected using a peristaltic pump and as congeners in high-volume samples 
collected using the XAD-2 sampling method.  The detection limits for the 
peristaltic pump samples were higher than the high-volume samples, so the 
results for PCBs from the high-volume samples were used.  In the high-
volume samples, PCB Aroclor concentrations were estimated from the PCB 
congener data by the analytical laboratory.  Therefore, Aroclor data were not 
used, and only PCB congener data were used to assess PCBs in the BHHRA 
surface water dataset. 

2.5.1 Combining XAD Column & Filter Data 
XAD water quality samples have two parts, organic chemicals retained on the 
column (meant to represent the dissolved proportion) and organic chemicals 
retained on the filter (representing the particulate fraction of the whole water 
sample).  In order to create a whole water sample from the XAD results, the 
column and filter fractions are combined for a given chemical.  The following 
rules were used to combine the two concentrations measured in the column 
and filter to calculate a whole water concentration for that sample: 

• If a chemical was detected in both the filter and the column, the detected 
concentrations were summed and the sum was used.   

• If a chemical was detected in either the filter or the column but not in both 
portions of the sample, only the detected concentration was used. 

• If a chemical was not detected in both the filter and the column, the highest 
detection limit reported for either the filter or the column was used.   

• If a result for a given analyte was rejected or did not exist for either the filter 
or the column, a combined value was not calculated. 

Sample IDs for surface water samples collected using the high-volume XAD-
2 sampling method contain the letters “XAD”.  Sample IDs for the results of 
the combined XAD-2 column and filter data were renamed “XAD-Combo”, 
and are presented in the BHHRA as such. 

2.5.2 Combining Horizontal and Vertical Surface Water Data 
For some surface water exposure scenarios, the appropriate exposure point is 
the entire water column, integrated from bottom to surface.  In the case of 
transect samples, the appropriate exposure point is the vertically and 
horizontally integrated transect.  During some of the surface water sampling 
events, non-integrated samples were collected from both near-bottom and 
near-surface (NB/NS) depths within the water column at a given single-point 
sampling location.  For some transect locations, vertically-integrated samples 
were collected from the east, west, and middle (E/W/M) sections of the river, 
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or horizontally integrated samples were collected from NB or NS water 
depths.  For exposure points representing direct contact with surface water, 
NB/NS and/or E/W/M samples from the same location and date were 
combined to provide an integrated value for the water column or transect.  In 
these cases, the single-point data from NB and NS were vertically combined; 
the vertically-integrated data from E/W/M were horizontally combined; and 
the horizontally-integrated data from NB/NS were vertically combined  using 
the following rules: 

• If a chemical was detected in each sample, the detected concentrations 
were averaged and the average was used.   

• If a chemical was detected in at least one sample and not detected in at least 
one sample, the detected concentration(s) were averaged with ½ the detection 
limit of the non-detected concentration(s), and the average was used. 

• If a chemical was not detected in any of the two or three samples to be 
combined, the full detection limit of each sample was averaged, and the 
average was used as the non-detected concentration (“U” qualified). 

• If a result for a given analyte was rejected or did not exist for any of the two 
or three samples to be combined, a combined value was not calculated. 

• In some cases, a field replicate sample was collected from the middle of the 
river without corresponding replicate samples from the east or west side of the 
river (indicated by “M2” in the Sample ID).  The results from these samples 
were included in the dataset at their reported concentrations, without 
combining them with other results. 

Sample IDs for the results of the horizontally or vertically combined 
integrated data were renamed to include “-Int” at the end of the ID name, and 
are presented in the BHHRA as such. 

2.6 FISH AND SHELLFISH TISSUE DATASETS DESCRIPTION 
The tissue data for resident species (smallmouth bass, carp, brown bullhead, 
and black crappie) included LWG-collected composite samples from RM 0-
12, excluding carp performance sample results collected prior to Round 1. 

Tissue data for anadromous species (lamprey, sturgeon, and Chinook salmon) 
included samples collected from the Oregon Department of Human Services 
(ODHS) study discussed in Section 2 of Appendix F.   

Shellfish tissue data included LWG-collected samples from RM 1 – RM 12. 

All analytes detected within the study area were selected as COPCs.  Samples 
which were composited over an area that extended across study area 
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boundaries (i.e., carp composites from RM 0-4) were considered within the 
study area for the purposes of the BHHRA.  COPC selection was performed 
separately for each species and each tissue type (whole body v. fillet; 
depurated v. undepurated). 

Exposure areas for each species were as described in the Programmatic Work 
Plan (Integral et al, 2004) or modified based on agreements with EPA.  
Exposure areas are described in Section 3 of Appendix F, and additional 
details for selected species are provided below. 

Clam exposure areas were on a river mile basis, per side of river.  For 
example, samples collected from RM 1.0 – RM 1.9 on the east side of the 
navigation channel were included in exposure area RM 1E.  Clam samples 
taken close to the border of two exposure areas were determined to be part of 
the exposure area that would provide the most equal distribution of samples 
throughout the study area.  This determination was made in cooperation with 
EPA, and the samples used for each clam exposure area are provided in Table 
F2-1.  In addition, Swan Island Lagoon was its own exposure area. 

Smallmouth bass exposure areas were on river mile basis such that composites 
collected from plus and minus 0.5 RM of a river mile were designated part of 
the exposure area for that river mile.  For example, fish collected between RM 
1.5 – RM 2.5 were included in composites for exposure area RM 2.  In 
addition, Swan Island Lagoon was its own exposure area. 

2.6.1 Combining Fillet and Body Without Fillet Tissue Data 
Smallmouth bass and carp samples collected during the LWG Round 3 
sampling event were analyzed separately as fillet tissue and body without 
fillet tissue.  The results of these analyses were combined on a weighted-
average basis to provide whole body results for use in the BHHRA.  The steps 
used in combining the data were as follows: 

1. The whole body tissue mass was calculated for each individual fish within 
each composite by summing its fillet tissue mass and body without fillet 
tissue mass. 

2. The ratio of fillet tissue mass to whole body tissue mass was calculated for 
each individual fish within each composite.  Likewise, the ratio of body 
without fillet tissue mass to whole body tissue mass was calculated for 
each individual fish within each composite. 

3. For each composite, the average of the fillet tissue mass to whole body 
tissue mass ratios was calculated, and the average of body without fillet 
tissue mass to whole body tissue mass ratios was calculated.  This 
provided a single, average percent of fillet tissue mass for each composite, 

8 DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part 



Portland Harbor RI/FS 
Draft Remedial Investigation Report 

Appendix F: BHHRA 
September 23, 2009 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part 

LWG 
Lower Willamette Group 

9 

and a single average percent of body without fillet tissue mass for each 
composite. 

4. The average percentages were used to calculate a weighted average of the 
analytical results for each composite sample, using the following rules: 
• If the analyte was detected in both the fillet tissue and the body 

without fillet tissue, a weighted average was calculated using the 
detected values. 

• If the analyte was not detected in either of the tissue types, a weighted 
average was calculated using the full detection limits. 

• If the analyte was detected in one tissue type and not detected in the 
other tissue type, the detected concentration and ½ the detection limit 
of the non-detected concentration were used in the weighted average. 

The combined fillet and body without fillet tissue data were considered whole 
body tissue results for carp and smallmouth bass and were used in the 
BHHRA as such. 

2.7 TRANSITION ZONE WATER DATASET DESCRIPTION 
The BHHRA transition zone water (TZW) dataset included samples taken at 
locations within the study area from depths less than or equal to 38 cm as part 
of the following two sampling events:  the Siltronic Supplemental In-River 
(SIR) transition zone water sampling, and the Round 2a groundwater pathway 
assessment transition zone water sampling.  A groundwater pathway 
assessment pilot study was performed for TZW, but because the sampling 
methods for the pilot study were different from those eventually used for the 
Round 2a groundwater pathway assessment, the results from the pilot study 
were not considered comparable to the results from the groundwater pathway 
assessment, and pilot study data were not used for the BHHRA TZW dataset.  
Data from both filtered and unfiltered samples were included in the BHHRA 
dataset.  The screening of TZW data was performed using the BHHRA TZW 
dataset and data rules.  The calculation of TZW loading to surface water was 
performed using the RI TZW dataset and data rules.  The RI TZW dataset 
includes additional samples that did not meet the data quality criteria (i.e., 
QA2Cat1) for use in the BHHRA dataset.
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3.0 SUMMED ANALYTES AND SUMMATION RULES 
Some toxicity values used in the BHHRA were based on exposure to chemical 
mixtures that are congeners, isomers, or closely related degradation products of a 
parent compound.  As a result, risks were evaluated in the BHHRA based on 
exposure to the chemical mixture rather than to the individual components.  The 
chemicals evaluated as mixtures and for which analytes were summed in the 
BHHRA include: 

1. Total PCBs (either as sum of Aroclors or sum of congeners) 

2. Total endosulfan 

3. Total chlordane 

4. Total DDD 

5. Total DDT 

6. Total DDE 

7. Total PCBs, adjusted (sum of congeners without dioxin-like PCB congeners) 

8. Total dioxin-like PCB congeners (calculated to determine value for total PCBs, 
adjusted) 

9. Total xylenes 

The individual components of each chemical mixture used in the BHHRA are 
presented in Table F2-2.  In addition, TEQs were calculated for dioxin and furan 
congeners and dioxin-like PCB congeners, as discussed in section 4.0 of this 
Attachment F2. 

3.1 DETERMINING THE PRESENCE OF AN INDIVIDUAL ANALYTE 
For all media, if an individual analyte of a chemical mixture was detected at least 
once within the study area for a given medium, it was considered present in that 
medium.  For biota, presence of an analyte was assessed separately for each 
individual species and tissue type (i.e., whole body, fillet, depurated, and 
undepurated). For beach sediment, presence of an analyte was assessed separately 
for non-industrial beaches (potential human use areas for recreational beach user, 
transients, and fishers) and for industrial beaches (potential human use areas for 
dockside workers).  For surface water, presence of an analyte was assessed 
separately for different human uses (direct contact by transients and recreational 
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beach users; direct contact by divers; hypothetical future use as a domestic, 
untreated drinking water source; and screening for bioaccumulation). Individual 
analytes that were a part of a chemical mixture but were determined not to be 
present are summarized in Table F2-3 by medium and species.   

3.2 SUMMATION RULES 
The concentrations of the individual analytes that comprise the mixtures were 
summed for each sample according to the following rules, unless otherwise noted: 

• If an individual analyte was detected in the sample, the detected concentration was 
used for that chemical in the sum. 

• If an individual analyte was not detected in the sample but was determined to be 
present in the medium according to the rules in Section 3.1, one-half the detection 
limit was used for that chemical in the sum. 

• If an individual analyte was determined not to be present in the medium according 
to the rules in Section 3.1, it was not included in the sum. 

• If none of the individual analytes were detected in the sample, the highest detection 
limit of the analytes determined to be present in the medium according to the rules 
in Section 3.1 was used as the detection limit for the sum, and the sample was 
flagged as a non-detect. 

For surface water, a chemical mixture could result in different summed values for the 
same sample. This is because these summation rules are based upon the presence of 
individual analytes in the receptor-specific study area-wide dataset for a given medium, 
and surface water is the only medium for which subsets of data are different for the 
different human receptors. 

For some chemical mixtures, a minimum number of individual analytical results in 
the mixture was required for the summed analytical result to be calculated 
(regardless of whether the analyte was detected or determined to be present). For 
example, if a sample was only analyzed for a limited number of individual PCB 
congeners, or if a large number of individual congener results for a sample were 
rejected, a total PCB congener sum may not have been calculated.  In addition, 
chemical mixtures for samples meeting the criterion for the minimum number of 
individual analytical results required to calculate a sum, but with a limited number 
of individual analytical results, were qualified with an “A”.  Mixture sums that did 
not have a limited number of individual analytical results were qualified with a “T”, 
indicating a calculated total.  Table F2-4 shows the minimum number of individual 
analytical results required to calculate a sum for each mixture, and the maximum 
number of individual analytical results that would result in an “A” qualifier, 
indicating a limited number of individual analytical results were available for a 
sample.  Table F2-4 also lists the number of samples for each medium for which a 
summed total was calculated, and the number of samples for which a summed total 
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was not calculated because of lack of individual analytical results for the mixture.  
Sample IDs of samples for which a summed analytical result was not calculated are 
presented in Table F2-5. 

The above rules were modified for calculating sums for TEQs and carcinogenic 
PAHs, as described in Sections 4.0 and 5.0 of this Attachment F2. 
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4.0 TOXIC EQUIVALENTS (TEQS) 
Toxic equivalency factors (TEFs) were used to evaluate risks from dioxin and furan 
congeners and dioxin-like PCB congeners.  Concentrations of congeners are 
multiplied by their TEFs to estimate the toxicity of the congeners relative to 2,3,7,8-
tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD).  The resulting concentrations are then 
summed into a TEQ.  The following subsections discuss how the TEQs used in the 
BHHRA were calculated. 

4.1 TOTAL DIOXIN/FURAN TEQ 
Total dioxin/furan TEQ was calculated by multiplying dioxin and furan congeners 
by their TEFs, and summing the resulting concentrations.  The World Health 
Organization (WHO) TEFs (Van den Berg et al. 2006), which are shown in Table 4-
3 of Appendix F, were used to calculate the total dioxin/furan TEQ.  Total 
dioxin/furan TEQs were calculated according to the following rules: 

• For those congeners that were detected, the detected concentration multiplied by the 
TEF was used in the sum 

• For those congeners that were not detected in a given sample, but determined to be 
present in the medium according to the rules in Section 3.1, ½ the detection limit 
multiplied by the TEF was used in the sum 

• Congeners that were determined not to be present in the medium according to the 
rules in Section 3.1 were not included in the sum 

• If all congeners used to create a TEQ were non-detects, the maximum toxicity-
weighted detection limit was used for the TEQ, and the result was flagged as non-
detect (U-qualified).  The maximum toxicity-weighted detection limit was obtained 
by multiplying each detection limit by its respective TEF and selecting the 
maximum value. 

• Analytical results were needed for all 12 dioxin/furan congeners for a TEQ to be 
calculated, regardless of whether it determined to be present, as indicated in Table 
F2-4 (i.e., a dioxin/furan TEQ was not calculated for a sample if at least one 
individual dioxin/furan congener result was rejected, or not analyzed for). 

4.2 TOTAL PCB TEQ 
Total PCB TEQ was calculated by multiplying coplanar PCB congeners by their 
TEFs and summing the resulting concentrations.  The WHO TEFs, which are shown 
in Table 4-3 of Appendix F, were used to calculate the total PCB TEQ.  The rules 
for calculating the total PCB TEQ are the same as those used for calculating the 
total dioxin/furan TEQ. 
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4.3 TOTAL TEQ 
Values were not presented for total TEQ in the BHHRA.  Rather, risks from total 
TEQ were estimated by summing the risks from the total PCB TEQ and the total 
dioxin/furan TEQ. 

For the purposes of mapping total TEQ concentrations, the values for total PCB 
TEQ and total dioxin/furan TEQ were summed.  If a sample did not have both PCB 
TEQ and dioxin/furan TEQ values, a total TEQ was not calculated.
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5.0 CARCINOGENIC POLYCYCLIC AROMATIC HYDROCARBONS 
(PAHS) 
PAHs were evaluated as individual chemicals in the BHHRA for both carcinogenic 
and non-carcinogenic effects.  Risks from total carcinogenic PAHs were estimated 
by summing the risks from individual carcinogenic PAHs.  PAHs classified as 
carcinogenic for the purposes of the BHHRA were: benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 
dibenz(ah)anthracene, and indeno(1,2,3-cd)pyrene.  These are the PAHs for which 
benzo(a)pyrene potency equivalency factors (PEFs) have been assigned according 
to EPA’s  Provisional Guidance for Quantitative Risk Assessment of Polycyclic 
Aromatic Hydrocarbons. (EPA 1993).  The cancer slope factors used in the BHHRA 
for the carcinogenic PAHs incorporate the PEFs.  As a result, the PEFs were not 
applied to the concentrations of individual carcinogenic PAHs for purposes of 
calculating risks. 

For the purposes of mapping total carcinogenic PAHs concentrations, a 
benzo(a)pyrene equivalent (B(a)PEq) concentration was calculated by multiplying 
the carcinogenic PAHs by their respective PEFs (EPA 1993), and summing the 
resulting concentrations.  PEFs used in the calculations are shown in Table F2-6.  A 
total B(a)PEq was calculated according to the following rules:  

• For those analytes that were detected, the detected concentration multiplied by the 
PEF was used in the sum 

• For those analytes that were not detected in a given sample, but determined to be 
present in the medium according to the rules in Section 3.1 of this Attachment F2, 
half the detection limit multiplied by the PEF was used in the sum 

• Analytes that were determined not to be present in the medium according to the 
rules in Section 3.1 of this Attachment F2 were not included in the sum 

• If all analytes used to create a B(a)PEq were non-detects, the maximum toxicity-
weighted detection limit was used for the B(a)PEq, and the result was flagged as 
non-detect (U-qualified).  The maximum toxicity-weighted detection limit was the 
maximum result of each detection limit multiplied by its respective PEF. 
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6.0 EPC CALCULATIONS 
The calculation of EPCs is discussed in Section 3 of Appendix F, and described in 
further detail here. 

Nondetect concentrations for which the detection limit was greater than the 
maximum detected concentration for a given exposure area were excluded from the 
dataset prior to calculation of EPCs.  Nondetect concentrations removed from the 
dataset prior to the calculation of EPCs are shown by medium, species, tissue type, 
and exposure area in Tables F2-7 through F2-13.  Exposure areas not listed in the 
tables indicate that the detection limits of nondetects were less than the maximum 
detected concentration for that exposure area. 

In determining EPCs for all media, a number of statistics were calculated to 
determine the appropriate value to use as the EPC.  The mean and maximum 
concentrations were calculated for each exposure area, and when appropriate (as 
discussed in Section 4.1), the 95% UCL on the mean was also calculated, using 
EPA’s ProUCL version 4.00.02 statistical tool.  ProUCL incorporates both detected 
concentrations and nondetect concentrations in its calculations.  The mean 
concentration for a given exposure area was calculated using the detected 
concentrations reported in the SCRA or reduced as described above, and using non-
detected concentrations at one half the detection limit.  If a 95% UCL was available, 
the lesser of the maximum detected concentration and the 95% UCL was used as the 
95% UCL/max EPC for a given exposure area.  

6.1 CALCULATION OF 95% UCLS 
95% UCLs were calculated for all exposure areas with at least 5 detected samples.  
If less than 5 detected samples existed for an exposure area, a 95% UCL was not 
calculated and the maximum detected concentration was used as the 95% UCL/max 
EPC. 95% UCLs calculated using less than 10 samples (detect or nondetect) are 
presented in Tables F2-14 through F2-17.  Nondetect values less than or equal to the 
maximum detected concentration in a given exposure area were included in the 
ProUCL dataset at the full detection limit.    

95% UCLs were calculated using ProUCL in accordance with the ProUCL User 
Guide. ProUCL determines the statistical method to use in 95% UCL calculations 
according functions of the sample size, skewness, and censoring intensity of the 
dataset.  A summary of ProUCL recommendations for methods to calculate 95% 
UCLs based on characteristics of the dataset, using datasets with nondetects and 
multiple detection limits, are provided in the ProUCL Version 4.00 User Guide 
(EPA 2007b). 
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In general, the ProUCL-recommended statistic was used as the 95% UCL for the 
BHHRA.  When ProUCL recommended more than one statistic for the 95% UCL, 
the first recommendation was used.  When ProUCL recommended a statistic for a 
99% UCL, the 95% UCL for the same method was used. For example, if ProUCL 
recommended using the 99% KM (Chebyshev) UCL, the 95% KM (Chebyshev) 
UCL was used.  95% UCLs and EPCs for the BHHRA are presented in Section 3 of 
Appendix F. 
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Table F2-1. BHHRA Exposure Areas for Clam Consumption and Corresponding Sample IDs 

Exposure Area Clam SampleID Collection 
p 

Sample Location Name 
Undepurated Clams 

1 E LW3-CA01E-C01 1.5 CA01E 
2 E LW2-BTFC001 

LW2-BTFC002 

1.9 

2.3 

FC001 

FC002 
2 W LW3-CA02W-C00 

LW2-BTFC003 
2.3 
2.9 

CA02W 
FC003 

3 E LW2-BTFC004 
LW2-BTFC005 

LW2-BTFC006 Rep 1 

3.2 
3.7 
3.7 

FC004 
FC005 

FC0061 
3 W LW3-CA03W-C00 3.4 CA03W 
4 E LW2-BTFC007 

LW2-BTFC008 
LW2-BTFC009 
LW2-BTFC010 

4.2 
4.4 
4.4 
4.7 

FC007 
FC008 
FC009 
FC010 

4 W LW3-CA04W-C00 
LW2-BTFC011 
LW2-BTFC012 

4 
4.6 
4.8 

CA04W 
FC011 
FC012 

5 E LW3-CA05E-C00 
LW3-CA05W-C00 

LW2-BTFC013 

5.5 
5.6 
5.7 

CA05E 
CA05W 
FC013 

5 W LW2-BTFC014 5.9 FC014 
6 E LW2-BTFC016 

LWG0106R002TSCAWBC00 
6.7 
6.7 

FC016 
06R002 

6 W LW2-BTFC015 
LW2-BTFC017 

6.4 
6.9 

FC015 
FC017 

7 E LW2-BTFC019 7.4 FC019 
7 W LW2-BTFC018 

LWG0107R006TSCAWBC00 
LW2-BTFC020 

LWG0107R003TSCAWBC00 
LW2-BTFC021 

7.2 
7.3 
7.5 
7.5 
7.8 

FC018 
07R006 
FC020 
07R003 
FC021 

8 E LW2-BTFC023 
LW2-BTFC027 Rep 1 

8.1 
8.7 

FC023 
FC0271 

8 SIL LW2-BTFC022 
LW2-BTFC026 
LW2-BTFC029 

8 
8.5 
8.9 

FC022 
FC026 
FC029 

8 W LW2-BTFC024 
LW2-BTFC025 
LW2-BTFC028 

8.1 
8.5 
8.8 

FC024 
FC025 
FC028 

9 E LW2-BTFC031 
LW2-BTFC033 

9.5 
9.9 

FC031 
FC033 

9 W LW2-BTFC030 
LW2-BTFC032 

9.3 
9.7 

FC030 
FC032 

10 W LW3-CA10W-C00 10.2 CA10W 
11 E LW3-CA11E-C00 11.3 CA11E 
11 W LW3-CA12W-C00 11.9 CA12W 
12 E LW3-CA12E-C00 12.1 CA12E 

Depurated Clams 
1 E LW3-CA01E-C00D 1.5 CA01E 
2 W LW3-CA02W-C00D 2.3 CA02W 

10 W LW3-CA10W-C00D 10.2 CA10W 
11 E LW3-CA11E-C00D 11.3 CA11E 
12 E LW3-CA12E-C00D 12.1 CA12E 

Abbreviations: 
E East 

W West 
SIL Swan Island Lagoon 

BHHRA Basline Human Health Risk Assessment 
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Table F2-2. BHHRA Summed Analytes and Components 

Analyte Group Name of Sum cas_rn Component Analytes 

PCBs Total Aroclors 

12674-11-2 
11104-28-2 
11141-16-5 

53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
37324-23-5 
11100-14-4 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 

Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
Aroclor 1262 
Aroclor 1268 

2051-60-7 PCB001 
2051-61-8 PCB002 
2051-62-9 PCB003 
13029-08-8 PCB004 

Total PCB Congeners PCB004_010 
16605-91-7 

PCB004 & 010 
PCB005 

PCB005_008 PCB005 & 008 
25569-80-6 PCB006 
33284-50-3 PCB007 
PCB007_009 PCB007 & 009 
34883-43-7 PCB008 
34883-39-1 PCB009 
33146-45-1 PCB010 
2050-67-1 PCB011 
PCB012_013 PCB012 & 013 
34883-41-5 PCB014 
2050-68-2 PCB015 
38444-78-9 PCB016 
PCB016_032 PCB016 & 032 
37680-66-3 PCB017 
37680-65-2 PCB018 
PCB018_030 PCB018 & 030 
38444-73-4 PCB019 
PCB020_021_033 PCB020 & 021 & 033 
PCB020_028 PCB020 & 028 
PCB021_033 PCB021 & 033 
38444-85-8 PCB022 

55720-44-0 PCB023 
55702-45-9 PCB024 
PCB024_027 PCB024 & 027 
55712-37-3 PCB025 
38444-81-4 PCB026 
PCB026_029 PCB026 & 029 
38444-76-7 PCB027 
7012-37-5 PCB028 
15862-07-4 PCB029 
35693-92-6 PCB030 
16606-02-3 PCB031 
38444-77-8 PCB032 
38444-86-9 PCB033 
37680-68-5 PCB034 
37680-69-6 PCB035 
38444-87-0 PCB036 
38444-90-5 PCB037 
53555-66-1 PCB038 
38444-88-1 PCB039 
38444-93-8 PCB040 
PCB040_041_071 PCB040 & 041 & 071 
PCB041_064_071_ PCB041 & 064 & 071 & 072 
36559-22-5 PCB042 
PCB042_059 PCB042 & 059 
70362-46-8 PCB043 
PCB043_049 PCB043 & 049 
41464-39-5 PCB044 
PCB044_047_065 PCB044 & 047 & 065 
70362-45-7 PCB045 
PCB045_051 PCB045 & 051 
41464-47-5 PCB046 
2437-79-8 PCB047 
70362-47-9 PCB048 
PCB048_074 PCB048 & 074 
PCB048_075 PCB048 & 075 
41464-40-8 PCB049 
PCB049_069 PCB049 & 069 
62796-65-0 PCB050 
PCB050_053 PCB050 & 053 
68194-04-7 PCB051 
35693-99-3 PCB052 
PCB052_069 PCB052 & 069 
41464-41-9 PCB053 
15968-05-5 PCB054 
74338-24-2 PCB055 
41464-43-1 PCB056 
PCB056_060 PCB056 & 060 
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Table F2-2. BHHRA Summed Analytes and Components 

Analyte Group Name of Sum cas_rn Component Analytes 
70424-67-8 
41464-49-7 
PCB059_062_075 
33025-41-1 
PCB061_070 
PCB061_070_074_ 
54230-22-7 
74472-34-7 
52663-58-8 
33284-54-7 
32598-10-0 
PCB066_076 
73575-53-8 
73575-52-7 
32598-11-1 
41464-42-0 
74338-23-1 
32690-93-0 
32598-13-3 
70362-49-1 
41464-48-6 
33284-52-5 
70362-50-4 
52663-62-4 
60145-20-2 
PCB083_099 
52663-60-2 
PCB084_092 
PCB085_116 
PCB085_116_117 
55312-69-1 
PCB086_087_097_ 
38380-02-8 
PCB087_117_125 
PCB088_091 
73575-57-2 
68194-07-0 
PCB090_101 
PCB090_101_113 
52663-61-3 
73575-56-1 
PCB093_095_098_ 
73575-55-0 
38379-99-6 
PCB095_098_102 
73575-54-9 
41464-51-1 
38380-01-7 
39485-83-1 
37680-73-2 
60145-21-3 
56558-16-8 
32598-14-4 
70424-69-0 
PCB106_118 
PCB107_109 
PCB107_124 
PCB108_112 
74472-35-8 
38380-03-9 
PCB110_115 
39635-32-0 
PCB111_115 
74472-36-9 
68194-10-5 
74472-37-0 
31508-00-6 
56558-17-9 
68194-12-7 
56558-18-0 
76842-07-4 
65510-44-3 
70424-70-3 
57465-28-8 
39635-33-1 
38380-07-3 
PCB128_162 
PCB128_166 
55215-18-4 
PCB129_138_160_ 
52663-66-8 
61798-70-7 
38380-05-1 
PCB132_161 
35694-04-3 
PCB133_142 
PCB134_143 
52744-13-5 
PCB135_151_154 

PCB057 
PCB058 
PCB059 & 062 & 075 
PCB060 
PCB061 & 070 
PCB061 & 070 & 074 & 076 
PCB062 
PCB063 
PCB064 
PCB065 
PCB066 
PCB066 & 076 
PCB067 
PCB068 
PCB070 
PCB072 
PCB073 
PCB074 
PCB077 
PCB078 
PCB079 
PCB080 
PCB081 
PCB082 
PCB083 
PCB083 & 099 
PCB084 
PCB084 & 092 
PCB085 & 116 
PCB085 & 116 & 117 
PCB086 
PCB086 & 087 & 097 & 108 & 119 & 125 
PCB087 
PCB087 & 117 & 125 
PCB088 & 091 
PCB089 
PCB090 
PCB090 & 101 
PCB090 & 101 & 113 
PCB092 
PCB093 
PCB093 & 095 & 098 & 100 & 102 
PCB094 
PCB095 
PCB095 & 098 & 102 
PCB096 
PCB097 
PCB099 
PCB100 
PCB101 
PCB103 
PCB104 
PCB105 
PCB106 
PCB106 & 118 
PCB107 & 109 
PCB107 & 124 
PCB108 & 112 
PCB109 
PCB110 
PCB110 & 115 
PCB111 
PCB111 & 115 
PCB112 
PCB113 
PCB114 
PCB118 
PCB119 
PCB120 
PCB121 
PCB122 
PCB123 
PCB124 
PCB126 
PCB127 
PCB128 
PCB128 & 162 
PCB128 & 166 
PCB129 
PCB129 & 138 & 160 & 163 
PCB130 
PCB131 
PCB132 
PCB132 & 161 
PCB133 
PCB133 & 142 
PCB134 & 143 
PCB135 
PCB135 & 151 & 154 
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Table F2-2. BHHRA Summed Analytes and Components 

Analyte Group Name of Sum cas_rn Component Analytes 
38411-22-2 
35694-06-5 
35065-28-2 
PCB138_163_164 
PCB139_140 
PCB139_149 
59291-64-4 
52712-04-6 
41411-61-4 
68194-14-9 
74472-40-5 
51908-16-8 
PCB146_165 
68194-13-8 
PCB147_149 
74472-41-6 
38380-04-0 
68194-08-1 
52663-63-5 
68194-09-2 
35065-27-1 
PCB153_168 
60145-22-4 
33979-03-2 
38380-08-4 
PCB156_157 
69782-90-7 
74472-42-7 
PCB158_160 
39635-35-3 
74472-43-8 
39635-34-2 
74472-45-0 
74472-46-1 
41411-63-6 
52663-72-6 
59291-65-5 
32774-16-6 
35065-30-6 
52663-71-5 
PCB171_173 
52663-74-8 
68194-16-1 
38411-25-5 
40186-70-7 
52663-65-7 
52663-70-4 
52663-67-9 
52663-64-6 
35065-29-3 
PCB180_193 
74472-47-2 
60145-23-5 
PCB182_187 
52663-69-1 
PCB183_185 
74472-48-3 
52712-05-7 
74472-49-4 
52663-68-0 
74487-85-7 
39635-31-9 
41411-64-7 
74472-50-7 
74472-51-8 
69782-91-8 
35694-08-7 
52663-78-2 
42740-50-1 
PCB196_203 
33091-17-7 
PCB197_200 
68194-17-2 
PCB198_199 
52663-75-9 
52663-73-7 
40186-71-8 
2136-99-4 
52663-76-0 
74472-52-9 
74472-53-0 
40186-72-9 
52663-79-3 
52663-77-1 
2051-24-3 

PCB136 
PCB137 
PCB138 
PCB138 & 163 & 164 
PCB139 & 140 
PCB139 & 149 
PCB140 
PCB141 
PCB142 
PCB144 
PCB145 
PCB146 
PCB146 & 165 
PCB147 
PCB147 & 149 
PCB148 
PCB149 
PCB150 
PCB151 
PCB152 
PCB153 
PCB153 & 168 
PCB154 
PCB155 
PCB156 
PCB156 & 157 
PCB157 
PCB158 
PCB158 & 160 
PCB159 
PCB161 
PCB162 
PCB164 
PCB165 
PCB166 
PCB167 
PCB168 
PCB169 
PCB170 
PCB171 
PCB171 & 173 
PCB172 
PCB173 
PCB174 
PCB175 
PCB176 
PCB177 
PCB178 
PCB179 
PCB180 
PCB180 & 193 
PCB181 
PCB182 
PCB182 & 187 
PCB183 
PCB183 & 185 
PCB184 
PCB185 
PCB186 
PCB187 
PCB188 
PCB189 
PCB190 
PCB191 
PCB192 
PCB193 
PCB194 
PCB195 
PCB196 
PCB196 & 203 
PCB197 
PCB197 & 200 
PCB198 
PCB198 & 199 
PCB199 
PCB200 
PCB201 
PCB202 
PCB203 
PCB204 
PCB205 
PCB206 
PCB207 
PCB208 
PCB209 

Total Dioxin-Like PCBs = sum of PCBs 77, 81, 105, 114, 118, 123, 126, 156, 157, 167, 169, 189 
Total PCBs, Adjusted = Total PCB Congeners - Total Dioxin-Like PCBs 
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Table F2-2. BHHRA Summed Analytes and Components 

Analyte Group Name of Sum cas_rn Component Analytes 

Pesticides 

Total DDD 53-19-0 
72-54-8 

2,4'-DDD 
4,4'-DDD 

Total DDE 3424-82-6 
72-55-9 

2,4'-DDE 
4,4'-DDE 

Total DDT 789-02-6 
50-29-3 

2,4'-DDT 
4,4'-DDT 

Total Chlordane 

5103-71-9 
5103-73-1 
27304-13-8 
5103-74-2 
39765-80-5 

cis-Chlordane 
cis-Nonachlor 
Oxychlordane 
trans-Chlordane 
trans-Nonachlor 

Total Endosulfan 
959-98-8 
33213-65-9 
1031-07-8 

alpha-Endosulfan 
beta-Endosulfan 
endosulfan sulfate 

VOCs Total Xylenes 95-47-6 
1330-20-7 
179601-23-1 

o-Xylene 
Xylene 
m,p-Xylene 
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Table F2-3. 
Analytes Determined To Be Not Present and Excluded from Summed Analyte Totals 

Exposure Medium Chemical Group Excluded Analytes 

Black Crappie, Fillet 
Total Aroclors 

Total DDD 
Total DDE 

Total Endosulfans 
Total Chlordanes 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
1242, Arochlor 1254, Aroclor 1262, Aroclor 1268 
2,4'-DDD 
2,4'-DDE 
alpha-Endosulfan, beta-Endosulfan, Endosulfan 
cis-Chlordane, cis-Nonachlor, Oxychlordane, trans-

Black Crappie, Whole Body Total Aroclors 
Total PCB Congenersa 

Total DDD 
Total DDE 

Total Endosulfans 
Total Chlordanes 

Total Dioxin/Furan TEQ 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB005, PCB014, PCB023, PCB055, PCB073, 
2,4'-DDD 
2,4'-DDE 
alpha-Endosulfan, beta-Endosulfan 
cis-Nonachlor 
Octachlorodibenzofuran 

Brown Bullhead, Fillet Total Aroclors 
Total DDE 

Total Endosulfans 
Total Chlordanes 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
2,4'-DDE 
alpha-Endosulfan, beta-Endosulfan, Endosulfan 
cis-Chlordane, cis-Nonachlor, Oxychlordane, trans-

Brown Bullhead, Whole Body Total Aroclors 
Total PCB Congeners 

Total DDE 
Total Endosulfans 
Total Chlordanes 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB002, PCB005, PCB007, PCB012 & 013, 
2,4'-DDE 
alpha-Endosulfan, Endosulfan sulfate 
cis-Nonachlor, Oxychlordane 

Common Carp, Fillet Total Aroclors 
Total PCB Congeners 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB080, PCB142, PCB169, PCB192 

Common Carp, Whole Body Total Aroclors 
Total PCB Congeners 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB080, PCB142, PCB192 

Smallmouth Bass, Fillet Total Aroclors 
Total PCB Congeners 

Total Endosulfans 
Total Dioxin/Furan TEQ 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB014, PCB036, PCB080, PCB112, PCB142, 
alpha-Endosulfan, beta-Endosulfan 
1,2,3,4,6,7,8-Heptachlorodibenzofuran 

Smallmouth Bass, Whole Body Total Aroclors 
Total PCB Congeners 

Aroclor 1016, Aroclor 1221, Aroclor 1242, Arochlor 
PCB014, PCB080, PCB142, PCB192 

Clam, Undepurated Total Aroclors 
Total PCB Congeners 

Total Dioxin/Furan TEQ 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB014, PCB078, PCB161, PCB192 
1,2,3,7,8,9-Hexachlorodibenzofuran 

Clam, Depurated Total PCB Congeners 
Total Dioxin/Furan TEQ 

PCB014, PCB024, PCB055, PCB058, PCB078, 
1,2,3,4,7,8,9-Heptachlorodibenzofuran, 
1,2,3,7,8,9-Hexachlorodibenzofuran, 
2,3,4,6,7,8-Hexachlorodibenzofuran, 
2,3,7,8-Tetrachlorodibenzo-p-dioxin 

Crayfish Total Aroclors 
Total PCB Congeners 

Total Endosulfans 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB005, PCB007, PCB014, PCB036, PCB038, 
alpha-Endosulfan, Endosulfan sulfate 

Chinook, Fillet Total Aroclors 
Total PCB Congeners 

Total DDD 
Total DDE 
Total DDT 

Total Endosulfans 
Total Chlordanes 

Total Dioxin/Furan TEQ 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB005, PCB010, PCB014, PCB035, PCB078, 
2,4'-DDD, 4,4'-DDD 
2,4'-DDE 
2,4'-DDT 
beta-Endosulfan, Endosulfan sulfate 
cis-Chlordane, trans-Chlordane 
1,2,3,4,7,8,9-Heptachlorodibenzofuran, 

Chinook, Fillet Without Skin Total PCB Congeners 
Total Dioxin/Furan TEQ 

PCB005, PCB007, PCB010, PCB012 & 13, 
Octachlorodibenzofuran, Octachlorodibenzo-p-

Chinook, Whole Body Total Aroclors 
Total PCB Congeners 

Total DDD 
Total DDE 
Total DDT 

Total Endosulfans 
Total Chlordanes 

Total Dioxin/Furan TEQ 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB106, PCB112, PCB142, PCB161 
2,4'-DDD, 4,4'-DDD 
2,4'-DDE 
2,4'-DDT 
beta-Endosulfan, Endosulfan sulfate 
trans-Chlordane 
1,2,3,4,7,8-Hexachlorodibenzofuran, 1,2,3,6,7,8-

Pacific Lamprey, Whole Body Total Aroclors 
Total PCB Congeners 

Total DDD 
Total DDE 
Total DDT 

Total Endosulfans 
Total Chlordanes 

Total Dioxin/Furan TEQ 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB055, PCB073, PCB078, PCB080, PCB106, 
2,4'-DDD, 4,4'-DDD 
2,4'-DDE, 4,4'-DDE 
2,4'-DDT, 4,4'-DDT 
alpha-Endosulfan, beta-Endosulfan, Endosulfan 
cis-Chlordane, trans-Chlordane 
Octachlorodibenzofuran, 1,2,3,4,7,8,9-

Sturgeon, Fillet Without Skin Total Aroclors 
Total PCB Congeners 

Total DDD 
Total DDE 
Total DDT 

Total Endosulfans 
Total Chlordanes 

Total Dioxin/Furan TEQ 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB014, PCB035, PCB036, PCB055, PCB078, 
2,4'-DDD, 4,4'-DDD 
2,4'-DDE 
2,4'-DDT 
beta-Endosulfan, Endosulfan sulfate 
trans-Chlordane 
1,2,3,7,8,9-Hexachlorodibenzofuran 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. Page 1 of 2 



 

LWG Portland Harbor RI/FS 

Lower Willamette Group Draft Remedial Investigation Report 
Appendix F: BHHRA 

September 23, 2009 

Table F2-3. 
Analytes Determined To Be Not Present and Excluded from Summed Analyte Totals 

Exposure Medium Chemical Group Excluded Analytes 

In-Water Sediment Total Aroclors 
Total PCB Congeners 

Total Xylenes 

Aroclor 1232, Aroclor 1262 
PCB161 
Xylene 

Industrial Beach Sediment Total Aroclors 
Total DDD 
Total DDE 

Total Endosulfans 
Total Chlordanes 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
2,4'-DDD 
2,4'-DDE, 4,4'-DDE 
alpha-Endosulfan, beta-Endosulfan, Endosulfan 
cis-Chlordane, cis-Nonachlor, Oxychlordane, trans-

Non-Industrial Beach Sediment Total Aroclors 
Total Endosulfans 
Total Chlordanes 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
alpha-Endosulfan, beta-Endosulfan, Endosulfan 
cis-Nonachlor, Oxychlordane, trans-Nonachlor 

Surface Water, Bioaccumulation Total Aroclors 
Total PCB Congeners 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB161 

Surface Water, Direct Contact, Non-divers 
Total Aroclors 

Total PCB Congeners 
Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB078, PCB142, PCB161, PCB186 

Surface Water, Direct Contact, Divers 
Total Aroclors 

Total PCB Congeners 
Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB161 

Surface Water, Drinking Water Total Aroclors 
Total PCB Congeners 

Aroclor 1016, Aroclor 1221, Aroclor 1232, Aroclor 
PCB078, PCB142, PCB161, PCB186 

Transition Zone Water Total DDE 
Total Dioxin/Furan TEQ 

2,4'-DDE 
1,2,3,7,8,9-Hexachlorodibenzofuran, 

Notes: 
a List of PCB congeners determined to be not present also includes dioxin-like PCB congeners 

excluded in calculation of total PCB TEQ. 

Abbreviations: 
PCB Polychlorinated Biphenyls
 

DDD Dichlorodiphenyldichloroethane
 
DDE Dichlorodiphenyldichloroethylene
 
DDT Dichlorodiphenyltrichloroethane
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Table F2-4. Number of Analyte Results Required To Calculate Each Summed Analyte, And Number of Samples With No Total Calculated 

Calculated Total Maximum Number of Analytes 
Maximum Number of Analytes with Results For 

Total to be Calculated With "A" Qualifiera 

Minimum Number of Analytes With Results 
Required 

To Calculate Total 

Number of Samples with 
No Total Calculatedb 

Number of Samples with Total 
Calculated 

Total Aroclors 

Total PCB Congeners 

Total PCB TEQ 
Total Dioxin TEQ 

Total DDD 
Total DDE 
Total DDT 

Total Chlordanes 
Total Endosulfans 

Total Xylenes 

9 

209 

12 
17 
2 
2 
2 
5 
3 
3 

7 

150 

12 
17 
2 
2 
2 
5 
3 
0 

2 

100 

12c 

17 
0 
0 
0 
0 
0 
0 

In-Water Sediment - 1 
In-Water Sediment - 85 

In-Water Sediment - 85 
None. 
None. 
None. 
None. 
None. 
None. 
None. 

In-Water Sediment - 821 
In-Water Sediment - 208 

In-Water Sediment - 208 
--
--
--
--
--
--
--

Abbreviations: 
PCB Polychlorinated Biphenyls 
 

DDD Dichlorodiphenyldichloroethane 
 

DDE Dichlorodiphenyldichloroethylene
 

DDT Dichlorodiphenyltrichloroethane 
 

-- Totals calculated for all samples within baseline human health risk assessment dataset with data for the given analyte group. 

Notes: 
a "A" qualification indicates a limited number of analytes contributed to the summed total, but the minimum number required was present.  Number listed is the maximum number of analytical results that result in "A" 


b Number of samples from each medium for which a sum was not calculated due to too few individual analyte results.
 

c If coelutions exist in a sample that include all individual congeners for the sum (ie. PCBs 156&157), the sum may be calculated with fewer than 12 analytes. 
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Table F2-5.Samples for Which Summed Analytical Concentrations Were Not Calculated Due to Limited Number of Individual Analytical Results 

Calculated Total Medium (Samples Without Sums) Sampling Task Description Sample IDs With No Summed Total Calculated 

Total Aroclors In-Water Sediment (1) Portland Harbor Sediment Investigation WR-WSI98SD0660 
Total PCB Congeners 

In-Water Sediment (85) 

Industrial Beach Sediment (2) Round 2a beach sediment composites 

City outfall sediment investigation 

LW2-B002 
LW2-B004 

WLCOFJ02520352030 WLCOFJ02190119010 
WLCOFJ0252A0152A010 WLCOFJ02190219020 
WLCOFJ0252A0252A020 WLCOFJ02190319030 
WLCOFJ0252A0352A030 WLCOFJ0219A0119A010 

WLCOFJ0252A0452A040 WLCOFJ0219A0219A020 

WLCOFJ0252A0552A050 WLCOFJ0219A0319A030 
WLCOFJ0252C0152C010 WLCOFJ02220122010 
WLCOFJ0252C0252C020 WLCOFJ02220222020 
WLCOFJ0252C0352C030 WLCOFJ022203122031 
WLCOFJ0252C0452C040 WLCOFJ02220322030 
WLCOFJ0252C0552C050 WLCOFJ02220422040 

WLCOFJ02530153010 WLCOFJ02220522050 
WLCOFJ02530253020 WLCOFJ02220622060 
WLCOFJ02530353030 WLCOFJ0222B0122B010 
WLCOFJ02530453040 WLCOFJ0222B0222B020 
WLCOFJ02530553050 WLCOFJ0222B0322B030 

WLCOFJ02M0201M2010 WLCOFJ0222B0422B040 
WLCOFJ02M0202M2020 WLCOFJ0222C0122C010 

WLCOFJ02M02031M2031 WLCOFJ0222C0222C020 
WLCOFJ02M0203M2030 WLCOFJ0222C0322C030 
WLCOFJ02M0204M2040 WLCOFJ0222C0422C040 
WLCOFJ02M0205M2050 WLCOFJ02240124010 
WLCOFJ02M0301M3010 WLCOFJ02240224020 
WLCOFJ02M0302M3020 WLCOFJ02240324030 
WLCOFJ02M0303M3030 WLCOFJ02240424040 
WLCOFJ02M0304M3040 WLCOFJ02240524050 
WLCOFJ02M0305M3050 WLCOFJ02480148010 
WLCOFJ02S0201S2010 WLCOFJ02480248020 
WLCOFJ02S0202S2020 WLCOFJ02480348030 
WLCOFJ02S0203S2030 WLCOFJ02480548050 
WLCOFJ02S0204S2040 WLCOFJ02480648060 
WLCOFJ02S0205S2050 WLCOFJ02490149010 
WLCOFJ02S0501S5010 WLCOFJ02490249020 
WLCOFJ02S0502S5020 WLCOFJ02490349030 
WLCOFJ02S0503S5030 WLCOFJ02490449040 
WLCOFJ02S0504S5040 WLCOFJ02490549050 
WLCOFJ02S0505S5050 WLCOFJ02490649060 
WLCOFJ02S0506S5060 WLCOFJ02500150010 
WLCOFJ02S0507S5070 WLCOFJ02500250020 
WLCOFJ02S0601S6010 WLCOFJ02500350030 
WLCOFJ02500650060 WLCOFJ02500450040 
WLCOFJ02520152010 WLCOFJ02500550050 
WLCOFJ02520252020 

Total PCB TEQ In-Water Sediment (85) City outfall sediment investigation Same samples as for PCB Congeners 

Abbreviations: 
PCB Polychlorinated Biphenyls 
TEQ Toxic Equivalency 
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Table F2-6: PEFs Used to Calculate B(a)Eq For the Purposes of Mapping Total Carcinogenic PAHs 

Analyte PEF 
Benzo(a)anthracene 0.1 
Benzo(a)pyrene 1 
Benzo(b)fluoranthene 0.1 
Benzo(k)fluoranthene 0.01 
Chrysene 0.001 
Dibenzo(a,h)anthracene 1 
Indeno(1,2,3-cd)pyrene 0.1 
Benzo(b+k)fluoranthene 
Benzo(j+k)fluoranthene 

0.1 
0.01 

Source:  U.S. EPA. 1993. Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic 
Hydrocarbons. U.S. Environmental Protection Agency, Office of Research and Development. EPA/600/R-
93/089. July 1993. 

Abbreviations: 
PEF Potency equivalent factor 

B(a)Eq Benzo(a)pyrene equivalence 
PAHs Polycyclic aromatic hydrocarbons 
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TABLE F2-7.
 

Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Fish Tissue 
Exposure Medium: Brown Bullhead 

Exposure Pointa Tissue Type Chemical of Potential Concern Sample ID Units Maximum Detected 
Concentration 

in Exposure Area 
Nondetect Result 

Study Area Wide WB Metals 
Nickel LWG01FZ0609TSBBWBC10 mg/kg 3.2E-01 3.3E-01 

Notes: 
a Exposure areas not listed indicate there were no non-detected results with detection limits exceeding the maximum detected concentrations that were removed from the dataset prior to 

the calculation of exposure point concentrations. 
Abbreviations: 

F = Fillet tissue. 
 

mg/kg = Milligrams per kilogram.
 

WB = Whole body.
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Selenium

Hexachlorobutadiene
Hexachlorobutadiene
Hexachlorobutadiene
Hexachlorobutadiene
Hexachlorobutadiene

Aldrin
Aldrin
Aldrin
Aldrin
Aldrin

alpha-Hexachlorocyclohexane
alpha-Hexachlorocyclohexane
alpha-Hexachlorocyclohexane
alpha-Hexachlorocyclohexane
alpha-Hexachlorocyclohexane

beta-Hexachlorocyclohexane
beta-Hexachlorocyclohexane
beta-Hexachlorocyclohexane
beta-Hexachlorocyclohexane
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TABLE F2-8.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Fish Tissue 
Exposure Medium: Common Carp 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units 
Maximum Detected 

Concentration in 
Exposure Area 

Nondetect Result 

Study Area Wide F Metals 
Selenium LWG01FZ0609TSCPFLC30 mg/kg 3.0E-01 4.0E-01 

Semi-Volatile Organic Compounds 
LWG01FZ0609TSCPFLC10 mg/kg 3.0E-01 5.0E-01 

Hexachlorobutadiene LWG01FZ0609TSCPFLC30 ug/kg 1.7E-01 4.6E+00 
LWG01FZ0609TSCPFLC10 ug/kg 1.7E-01 4.6E+00 
LWG01FZ0609TSCPFLC20 ug/kg 1.7E-01 4.0E+00 
LWG01FZ0306TSCPFLC30 ug/kg 1.7E-01 4.0E+00 
LWG01FZ0306TSCPFLC10 ug/kg 1.7E-01 4.0E+00 

Pesticides 
LWG01FZ0306TSCPFLC20 ug/kg 1.7E-01 4.0E+00 

Aldrin LWG01FZ0609TSCPFLC10 ug/kg 1.2E-01 1.3E+01 
LWG01FZ0306TSCPFLC10 ug/kg 1.2E-01 4.0E+00 
LWG01FZ0306TSCPFLC20 ug/kg 1.2E-01 4.0E+00 
LWG01FZ0306TSCPFLC30 ug/kg 1.2E-01 4.0E+00 
LWG01FZ0609TSCPFLC20 ug/kg 1.2E-01 4.0E+00 
LWG01FZ0609TSCPFLC30 ug/kg 1.2E-01 9.8E+00 

alpha-Hexachlorocyclohexane LWG01FZ0306TSCPFLC10 ug/kg 4.0E-02 4.0E+00 
LWG01FZ0306TSCPFLC20 ug/kg 4.0E-02 4.0E+00 
LWG01FZ0609TSCPFLC20 ug/kg 4.0E-02 4.0E+00 
LWG01FZ0306TSCPFLC30 ug/kg 4.0E-02 4.0E+00 
LWG01FZ0609TSCPFLC10 ug/kg 4.0E-02 6.4E+00 
LWG01FZ0609TSCPFLC30 ug/kg 4.0E-02 6.4E+00 

beta-Hexachlorocyclohexane LWG01FZ0306TSCPFLC30 ug/kg 2.3E-02 5.9E+00 
LWG01FZ0609TSCPFLC10 ug/kg 2.3E-02 8.5E+00 
LWG01FZ0609TSCPFLC20 ug/kg 2.3E-02 4.0E+00 
LWG01FZ0306TSCPFLC20 ug/kg 2.3E-02 4.0E+00 
LWG01FZ0306TSCPFLC10 ug/kg 2.3E-02 4.0E+00 
LWG01FZ0609TSCPFLC30 ug/kg 2.3E-02 8.5E+00 

Dieldrin LWG01FZ0306TSCPFLC30 ug/kg 2.3E+00 7.2E+00 
LWG01FZ0609TSCPFLC10 ug/kg 2.3E+00 1.4E+01 
LWG01FZ0306TSCPFLC20 ug/kg 2.3E+00 4.0E+00 
LWG01FZ0609TSCPFLC20 ug/kg 2.3E+00 4.0E+00 
LWG01FZ0306TSCPFLC10 ug/kg 2.3E+00 5.3E+00 
LWG01FZ0609TSCPFLC30 ug/kg 2.3E+00 9.8E+00 

Endrin LWG01FZ0609TSCPFLC20 ug/kg 2.2E-02 4.0E+00 
LW3-CP0004-C10F ug/kg 2.2E-02 2.4E-02 

LWG01FZ0609TSCPFLC10 ug/kg 2.2E-02 2.0E+01 
LW3-CP0408-C20F ug/kg 2.2E-02 2.8E-02 

LWG01FZ0306TSCPFLC20 ug/kg 2.2E-02 4.0E+00 
LWG01FZ0609TSCPFLC30 ug/kg 2.2E-02 9.8E+00 
LWG01FZ0306TSCPFLC30 ug/kg 2.2E-02 3.1E+01 
LWG01FZ0306TSCPFLC10 ug/kg 2.2E-02 4.0E+00 

gamma-Hexachlorocyclohexane LWG01FZ0306TSCPFLC20 ug/kg 3.6E-02 4.0E+00 
LWG01FZ0306TSCPFLC30 ug/kg 3.6E-02 4.0E+00 
LWG01FZ0609TSCPFLC20 ug/kg 3.6E-02 4.0E+00 
LWG01FZ0609TSCPFLC30 ug/kg 3.6E-02 9.6E+00 
LWG01FZ0306TSCPFLC10 ug/kg 3.6E-02 4.0E+00 
LWG01FZ0609TSCPFLC10 ug/kg 3.6E-02 9.6E+00 

Heptachlor epoxide LWG01FZ0609TSCPFLC30 ug/kg 1.5E-01 8.0E+00 
LWG01FZ0306TSCPFLC10 ug/kg 1.5E-01 4.0E+00 
LWG01FZ0306TSCPFLC20 ug/kg 1.5E-01 4.0E+00 
LWG01FZ0306TSCPFLC30 ug/kg 1.5E-01 4.0E+00 
LWG01FZ0609TSCPFLC20 ug/kg 1.5E-01 4.0E+00 
LWG01FZ0609TSCPFLC10 ug/kg 1.5E-01 8.0E+00 

Hexachlorobutadiene LWG01FZ0609TSCPFLC30 ug/kg 1.7E-01 4.6E+00 
LWG01FZ0609TSCPFLC10 ug/kg 1.7E-01 4.6E+00 
LWG01FZ0609TSCPFLC20 ug/kg 1.7E-01 4.0E+00 
LWG01FZ0306TSCPFLC30 ug/kg 1.7E-01 4.0E+00 
LWG01FZ0306TSCPFLC10 ug/kg 1.7E-01 4.0E+00 
LWG01FZ0306TSCPFLC20 ug/kg 1.7E-01 4.0E+00 

Total Chlordanes LWG01FZ0609TSCPFLC10 ug/kg 1.5E+01 2.0E+01 
LWG01FZ0306TSCPFLC20 ug/kg 1.5E+01 1.7E+01 

Total Endosulfan LWG01FZ0609TSCPFLC30 ug/kg 8.1E+00 9.8E+00 
LWG01FZ0609TSCPFLC10 ug/kg 8.1E+00 2.0E+01 

WB Polynuclear Aromatic Hydrocarbons 
Acenaphthylene LWG01FZ0306TSCPWBC10 ug/kg 4.2E+00 3.2E+01 

LWG01FZ0306TSCPWBC20 ug/kg 4.2E+00 3.3E+01 
LWG01FZ0306TSCPWBC30 ug/kg 4.2E+00 3.2E+01 
LWG01FZ0609TSCPWBC10 ug/kg 4.2E+00 3.1E+01 
LWG01FZ0609TSCPWBC20 ug/kg 4.2E+00 3.2E+01 
LWG01FZ0609TSCPWBC30 ug/kg 4.2E+00 3.3E+01 
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TABLE F2-8.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Fish Tissue 
Exposure Medium: Common Carp 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units 
Maximum Detected 

Concentration in 
Exposure Area 

Nondetect Result 

Anthracene LWG01FZ0306TSCPWBC10 ug/kg 7.6E+00 3.2E+01 
LWG01FZ0306TSCPWBC20 ug/kg 7.6E+00 3.3E+01 
LWG01FZ0306TSCPWBC30 ug/kg 7.6E+00 3.2E+01 
LWG01FZ0609TSCPWBC10 ug/kg 7.6E+00 3.1E+01 
LWG01FZ0609TSCPWBC20 ug/kg 7.6E+00 3.2E+01 
LWG01FZ0609TSCPWBC30 ug/kg 7.6E+00 3.3E+01 

Fluoranthene LWG01FZ0306TSCPWBC10 ug/kg 2.4E+01 3.2E+01 
LWG01FZ0306TSCPWBC20 ug/kg 2.4E+01 3.3E+01 
LWG01FZ0306TSCPWBC30 ug/kg 2.4E+01 3.2E+01 
LWG01FZ0609TSCPWBC10 ug/kg 2.4E+01 3.1E+01 
LWG01FZ0609TSCPWBC20 ug/kg 2.4E+01 3.2E+01 
LWG01FZ0609TSCPWBC30 ug/kg 2.4E+01 3.3E+01 

Phenanthrene LWG01FZ0306TSCPWBC10 ug/kg 1.6E+01 3.2E+01 
LWG01FZ0306TSCPWBC20 ug/kg 1.6E+01 3.3E+01 
LWG01FZ0306TSCPWBC30 ug/kg 1.6E+01 3.2E+01 
LWG01FZ0609TSCPWBC10 ug/kg 1.6E+01 3.1E+01 
LWG01FZ0609TSCPWBC20 ug/kg 1.6E+01 3.2E+01 
LWG01FZ0609TSCPWBC30 ug/kg 1.6E+01 3.3E+01 

Pyrene LWG01FZ0306TSCPWBC10 ug/kg 7.3E+00 3.2E+01 
LWG01FZ0306TSCPWBC20 ug/kg 7.3E+00 3.3E+01 
LWG01FZ0306TSCPWBC30 ug/kg 7.3E+00 3.2E+01 
LWG01FZ0609TSCPWBC10 ug/kg 7.3E+00 3.1E+01 
LWG01FZ0609TSCPWBC20 ug/kg 7.3E+00 3.2E+01 
LWG01FZ0609TSCPWBC30 ug/kg 7.3E+00 3.3E+01 

Semi-Volatile Organic Compounds 
Benzoic acid LWG01FZ0306TSCPWBC10 ug/kg 4.7E+02 8.3E+03 

LWG01FZ0306TSCPWBC20 ug/kg 4.7E+02 8.2E+03 
LWG01FZ0306TSCPWBC30 ug/kg 4.7E+02 8.3E+03 
LWG01FZ0609TSCPWBC10 ug/kg 4.7E+02 8.2E+03 
LWG01FZ0609TSCPWBC20 ug/kg 4.7E+02 8.3E+03 
LWG01FZ0609TSCPWBC30 ug/kg 4.7E+02 8.3E+03 

Benzyl alcohol LW3-CP0004-C20WB ug/kg 8.0E+01 1.6E+02 
LW3-CP0408-C10WB ug/kg 8.0E+01 1.0E+02 
LW3-CP0408-C20WB ug/kg 8.0E+01 1.3E+02 

LWG01FZ0306TSCPWBC10 ug/kg 8.0E+01 6.4E+02 
LWG01FZ0306TSCPWBC20 ug/kg 8.0E+01 6.6E+02 
LWG01FZ0306TSCPWBC30 ug/kg 8.0E+01 6.5E+02 
LWG01FZ0609TSCPWBC10 ug/kg 8.0E+01 6.2E+02 
LWG01FZ0609TSCPWBC20 ug/kg 8.0E+01 6.4E+02 
LWG01FZ0609TSCPWBC30 ug/kg 8.0E+01 6.5E+02 

Bis(2-chloroethoxy) methane LWG01FZ0306TSCPWBC10 ug/kg 3.0E+01 3.2E+02 
LWG01FZ0306TSCPWBC20 ug/kg 3.0E+01 3.3E+02 
LWG01FZ0306TSCPWBC30 ug/kg 3.0E+01 3.2E+02 
LWG01FZ0609TSCPWBC10 ug/kg 3.0E+01 3.1E+02 
LWG01FZ0609TSCPWBC20 ug/kg 3.0E+01 3.2E+02 
LWG01FZ0609TSCPWBC30 ug/kg 3.0E+01 3.3E+02 

Dibenzofuran LWG01FZ0306TSCPWBC10 ug/kg 6.0E+00 3.2E+01 
LWG01FZ0306TSCPWBC20 ug/kg 6.0E+00 3.3E+01 
LWG01FZ0306TSCPWBC30 ug/kg 6.0E+00 3.2E+01 
LWG01FZ0609TSCPWBC10 ug/kg 6.0E+00 3.1E+01 
LWG01FZ0609TSCPWBC20 ug/kg 6.0E+00 3.2E+01 
LWG01FZ0609TSCPWBC30 ug/kg 6.0E+00 3.3E+01 

Hexachlorobenzene LWG01FZ0306TSCPWBC10 ug/kg 4.5E+00 3.2E+01 
LWG01FZ0306TSCPWBC20 ug/kg 4.5E+00 6.4E+00 
LWG01FZ0306TSCPWBC30 ug/kg 4.5E+00 6.4E+00 
LWG01FZ0609TSCPWBC20 ug/kg 4.5E+00 6.4E+00 
LWG01FZ0609TSCPWBC30 ug/kg 4.5E+00 6.4E+00 

Hexachlorobutadiene LWG01FZ0306TSCPWBC10 ug/kg 2.6E-01 1.0E+00 
LWG01FZ0306TSCPWBC20 ug/kg 2.6E-01 4.6E+00 
LWG01FZ0306TSCPWBC30 ug/kg 2.6E-01 4.6E+00 
LWG01FZ0609TSCPWBC10 ug/kg 2.6E-01 4.6E+00 
LWG01FZ0609TSCPWBC20 ug/kg 2.6E-01 4.0E+00 
LWG01FZ0609TSCPWBC30 ug/kg 2.6E-01 4.6E+00 

Phenols 
4-Nitrophenol LW3-CP0004-C10WB ug/kg 9.5E+00 9.9E+00 

LWG01FZ0306TSCPWBC10 ug/kg 9.5E+00 3.2E+03 
LWG01FZ0306TSCPWBC20 ug/kg 9.5E+00 3.3E+03 
LWG01FZ0306TSCPWBC30 ug/kg 9.5E+00 3.2E+03 
LWG01FZ0609TSCPWBC10 ug/kg 9.5E+00 3.1E+03 
LWG01FZ0609TSCPWBC20 ug/kg 9.5E+00 3.2E+03 
LWG01FZ0609TSCPWBC30 ug/kg 9.5E+00 3.3E+03 
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TABLE F2-8.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Fish Tissue 
Exposure Medium: Common Carp 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units 
Maximum Detected 

Concentration in 
Exposure Area 

Nondetect Result 

Pesticides 
Aldrin LWG01FZ0306TSCPWBC10 ug/kg 1.6E-01 1.0E+00 

LWG01FZ0306TSCPWBC20 ug/kg 1.6E-01 1.3E+01 
LWG01FZ0306TSCPWBC30 ug/kg 1.6E-01 1.0E+00 
LWG01FZ0609TSCPWBC10 ug/kg 1.6E-01 4.0E+00 
LWG01FZ0609TSCPWBC20 ug/kg 1.6E-01 4.0E+00 
LWG01FZ0609TSCPWBC30 ug/kg 1.6E-01 9.9E+00 

alpha-Hexachlorocyclohexane LWG01FZ0306TSCPWBC10 ug/kg 5.0E-02 1.0E+00 
LWG01FZ0306TSCPWBC20 ug/kg 5.0E-02 6.4E+00 
LWG01FZ0306TSCPWBC30 ug/kg 5.0E-02 1.0E+00 
LWG01FZ0609TSCPWBC10 ug/kg 5.0E-02 4.0E+00 
LWG01FZ0609TSCPWBC20 ug/kg 5.0E-02 4.0E+00 
LWG01FZ0609TSCPWBC30 ug/kg 5.0E-02 6.4E+00 

beta-Hexachlorocyclohexane LWG01FZ0306TSCPWBC10 ug/kg 4.2E-02 1.5E+00 
LWG01FZ0306TSCPWBC20 ug/kg 4.2E-02 8.5E+00 
LWG01FZ0306TSCPWBC30 ug/kg 4.2E-02 3.0E+00 
LWG01FZ0609TSCPWBC10 ug/kg 4.2E-02 6.1E+00 
LWG01FZ0609TSCPWBC20 ug/kg 4.2E-02 4.0E+00 
LWG01FZ0609TSCPWBC30 ug/kg 4.2E-02 8.5E+00 

Dieldrin LWG01FZ0306TSCPWBC20 ug/kg 3.0E+00 1.4E+01 
LWG01FZ0306TSCPWBC30 ug/kg 3.0E+00 6.2E+00 
LWG01FZ0609TSCPWBC10 ug/kg 3.0E+00 5.2E+00 
LWG01FZ0609TSCPWBC20 ug/kg 3.0E+00 4.0E+00 
LWG01FZ0609TSCPWBC30 ug/kg 3.0E+00 9.9E+00 

Endrin LWG01FZ0306TSCPWBC10 ug/kg 2.9E-02 1.0E+00 
LWG01FZ0306TSCPWBC20 ug/kg 2.9E-02 2.0E+01 
LWG01FZ0306TSCPWBC30 ug/kg 2.9E-02 1.0E+00 
LWG01FZ0609TSCPWBC10 ug/kg 2.9E-02 4.0E+00 
LWG01FZ0609TSCPWBC20 ug/kg 2.9E-02 4.0E+00 
LWG01FZ0609TSCPWBC30 ug/kg 2.9E-02 9.9E+00 

gamma-Hexachlorocyclohexane LWG01FZ0306TSCPWBC10 ug/kg 4.6E-02 1.0E+00 
LWG01FZ0306TSCPWBC20 ug/kg 4.6E-02 9.6E+00 
LWG01FZ0306TSCPWBC30 ug/kg 4.6E-02 1.7E+00 
LWG01FZ0609TSCPWBC10 ug/kg 4.6E-02 4.0E+00 
LWG01FZ0609TSCPWBC20 ug/kg 4.6E-02 9.6E+00 
LWG01FZ0609TSCPWBC30 ug/kg 4.6E-02 9.6E+00 

Heptachlor LW3-CP0408-C20WB ug/kg 7.1E-03 3.0E-02 
LW3-CP0812-C11WB ug/kg 7.1E-03 2.5E-02 

LWG01FZ0306TSCPWBC10 ug/kg 7.1E-03 1.1E+00 
LWG01FZ0306TSCPWBC20 ug/kg 7.1E-03 1.3E+01 
LWG01FZ0306TSCPWBC30 ug/kg 7.1E-03 1.0E+00 
LWG01FZ0609TSCPWBC10 ug/kg 7.1E-03 4.0E+00 
LWG01FZ0609TSCPWBC20 ug/kg 7.1E-03 4.0E+00 
LWG01FZ0609TSCPWBC30 ug/kg 7.1E-03 9.9E+00 

Heptachlor epoxide LWG01FZ0306TSCPWBC10 ug/kg 2.1E-01 1.0E+00 
LWG01FZ0306TSCPWBC20 ug/kg 2.1E-01 8.0E+00 
LWG01FZ0306TSCPWBC30 ug/kg 2.1E-01 1.0E+00 
LWG01FZ0609TSCPWBC10 ug/kg 2.1E-01 4.0E+00 
LWG01FZ0609TSCPWBC20 ug/kg 2.1E-01 4.0E+00 
LWG01FZ0609TSCPWBC30 ug/kg 2.1E-01 8.0E+00 

Total Endosulfan LWG01FZ0306TSCPWBC20 ug/kg 1.4E+01 2.0E+01 
LWG01FZ0609TSCPWBC20 ug/kg 1.4E+01 1.5E+01 

Notes: 
a Exposure areas not listed indicate there were no non-detected results with detection limits exceeding the maximum detected concentrations that were removed 

from the dataset prior to the calculation of exposure point concentrations. 
Abbreviations: 

F = Fillet tissue.
 
mg/kg = Milligrams per kilogram.
 
ug/kg = Micrograms per kilogram.
 
WB = Whole body.
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TABLE F2-9.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Fish Tissue 
Exposure Medium: Smallmouth Bass 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units Maximum Detected 
Concentration Nondetect Result 

Study Area Wide F Semi-Volatile Organic Compounds 
Hexachlorobenzene LWG0103R014TSSBFLC00 ug/kg 8.8E-01 1.3E+00 

LWG0105R006TSSBFLC00 ug/kg 8.8E-01 1.0E+00 
LWG0106R024TSSBFLC00 ug/kg 8.8E-01 1.0E+00 
LWG0108R032TSSBFLC00 ug/kg 8.8E-01 1.0E+00 
LWG0109R006TSSBFLC00 ug/kg 8.8E-01 1.0E+00 

Hexachlorobutadiene LWG0103R014TSSBFLC00 ug/kg 1.7E-01 1.0E+00 
LWG0105R006TSSBFLC00 ug/kg 1.7E-01 1.0E+00 
LWG0106R024TSSBFLC00 ug/kg 1.7E-01 1.0E+00 
LWG0108R032TSSBFLC00 ug/kg 1.7E-01 1.0E+00 

Pesticides 
LWG0109R006TSSBFLC00 ug/kg 1.7E-01 1.0E+00 

Aldrin LW3-SB010E-C00F ug/kg 1.1E-02 4.2E-02 
LW3-SB010W-C00F ug/kg 1.1E-02 4.2E-02 
LW3-SB011E-C00F ug/kg 1.1E-02 4.1E-02 
LW3-SB011W-C00F ug/kg 1.1E-02 4.2E-02 
LW3-SB05W-C00F ug/kg 1.1E-02 4.3E-02 
LW3-SB06E-C00F ug/kg 1.1E-02 4.2E-02 
LW3-SB06W-C00F ug/kg 1.1E-02 4.1E-02 
LW3-SB07E-C00F ug/kg 1.1E-02 4.1E-02 
LW3-SB07W-C00F ug/kg 1.1E-02 4.2E-02 
LW3-SB08E-C00F ug/kg 1.1E-02 4.1E-02 

LWG0103R014TSSBFLC00 ug/kg 1.1E-02 1.0E+00 
LWG0105R006TSSBFLC00 ug/kg 1.1E-02 1.0E+00 
LWG0106R024TSSBFLC00 ug/kg 1.1E-02 1.0E+00 
LWG0108R032TSSBFLC00 ug/kg 1.1E-02 1.0E+00 
LWG0109R006TSSBFLC00 ug/kg 1.1E-02 1.0E+00 

alpha-Hexachlorocyclohexane LW3-SB010W-C00F ug/kg 6.0E-03 5.5E-02 
LW3-SB011E-C00F ug/kg 6.0E-03 9.0E-03 
LW3-SB06W-C00F ug/kg 6.0E-03 7.0E-03 
LW3-SB07W-C00F ug/kg 6.0E-03 7.0E-03 

LWG0103R014TSSBFLC00 ug/kg 6.0E-03 1.0E+00 
LWG0105R006TSSBFLC00 ug/kg 6.0E-03 1.0E+00 
LWG0106R024TSSBFLC00 ug/kg 6.0E-03 1.0E+00 
LWG0108R032TSSBFLC00 ug/kg 6.0E-03 1.0E+00 
LWG0109R006TSSBFLC00 ug/kg 6.0E-03 1.0E+00 

Endrin LWG0103R014TSSBFLC00 ug/kg 1.1E-02 1.0E+00 
LWG0105R006TSSBFLC00 ug/kg 1.1E-02 1.0E+00 
LWG0106R024TSSBFLC00 ug/kg 1.1E-02 1.0E+00 
LWG0108R032TSSBFLC00 ug/kg 1.1E-02 1.0E+00 
LWG0109R006TSSBFLC00 ug/kg 1.1E-02 1.0E+00 

gamma-Hexachlorocyclohexane LW3-SB010W-C00F ug/kg 1.1E-02 3.5E-02 
LWG0103R014TSSBFLC00 ug/kg 1.1E-02 1.0E+00 
LWG0105R006TSSBFLC00 ug/kg 1.1E-02 1.0E+00 
LWG0106R024TSSBFLC00 ug/kg 1.1E-02 1.0E+00 
LWG0108R032TSSBFLC00 ug/kg 1.1E-02 1.0E+00 
LWG0109R006TSSBFLC00 ug/kg 1.1E-02 1.0E+00 

Heptachlor epoxide LWG0103R014TSSBFLC00 ug/kg 2.7E-02 1.0E+00 
LWG0105R006TSSBFLC00 ug/kg 2.7E-02 1.0E+00 
LWG0106R024TSSBFLC00 ug/kg 2.7E-02 1.0E+00 
LWG0108R032TSSBFLC00 ug/kg 2.7E-02 1.0E+00 
LWG0109R006TSSBFLC00 ug/kg 2.7E-02 1.0E+00 

Total Endosulfan LW3-SB03E-C00F ug/kg 1.1E-01 1.4E-01 
LWG0103R014TSSBFLC00 ug/kg 1.1E-01 1.0E+00 
LWG0105R006TSSBFLC00 ug/kg 1.1E-01 1.0E+00 
LWG0106R024TSSBFLC00 ug/kg 1.1E-01 1.0E+00 
LWG0108R032TSSBFLC00 ug/kg 1.1E-01 1.0E+00 
LWG0109R006TSSBFLC00 ug/kg 1.1E-01 1.0E+00 

WB Polynuclear Aromatic Hydrocarbons 
Acenaphthylene LWG0103R014TSSBWBC00 ug/kg 2.9E+00 3.1E+01 

LWG0104R023TSSBWBC10 ug/kg 2.9E+00 3.1E+01 
LWG0104R023TSSBWBC20 ug/kg 2.9E+00 3.0E+01 
LWG0104R023TSSBWBC30 ug/kg 2.9E+00 3.0E+01 
LWG0105R006TSSBWBC00 ug/kg 2.9E+00 3.1E+01 
LWG0106R024TSSBWBC00 ug/kg 2.9E+00 3.2E+01 
LWG0107R009TSSBWBC10 ug/kg 2.9E+00 2.9E+01 
LWG0107R009TSSBWBC20 ug/kg 2.9E+00 2.5E+01 
LWG0107R009TSSBWBC30 ug/kg 2.9E+00 3.3E+01 
LWG0108R010TSSBWBC10 ug/kg 2.9E+00 3.3E+01 
LWG0108R010TSSBWBC20 ug/kg 2.9E+00 3.2E+01 
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TABLE F2-9.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Fish Tissue 
Exposure Medium: Smallmouth Bass 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units Maximum Detected 
Concentration Nondetect Result 

LWG0108R010TSSBWBC30 ug/kg 2.9E+00 3.1E+01 
LWG0108R032TSSBWBC00 ug/kg 2.9E+00 3.2E+01 
LWG0109R006TSSBWBC00 ug/kg 2.9E+00 3.2E+01 

Anthracene LWG0103R014TSSBWBC00 ug/kg 6.8E+00 3.1E+01 
LWG0104R023TSSBWBC10 ug/kg 6.8E+00 3.1E+01 
LWG0104R023TSSBWBC20 ug/kg 6.8E+00 3.0E+01 
LWG0104R023TSSBWBC30 ug/kg 6.8E+00 3.0E+01 
LWG0105R006TSSBWBC00 ug/kg 6.8E+00 3.1E+01 
LWG0106R024TSSBWBC00 ug/kg 6.8E+00 3.2E+01 
LWG0107R009TSSBWBC10 ug/kg 6.8E+00 2.9E+01 
LWG0107R009TSSBWBC20 ug/kg 6.8E+00 2.5E+01 
LWG0107R009TSSBWBC30 ug/kg 6.8E+00 3.3E+01 
LWG0108R010TSSBWBC10 ug/kg 6.8E+00 3.3E+01 
LWG0108R010TSSBWBC20 ug/kg 6.8E+00 3.2E+01 
LWG0108R010TSSBWBC30 ug/kg 6.8E+00 3.1E+01 
LWG0108R032TSSBWBC00 ug/kg 6.8E+00 3.2E+01 
LWG0109R006TSSBWBC00 ug/kg 6.8E+00 3.2E+01 

Benzo(a)anthracene LWG0103R014TSSBWBC00 ug/kg 1.1E+00 3.1E+01 
LWG0104R023TSSBWBC10 ug/kg 1.1E+00 3.1E+01 
LWG0104R023TSSBWBC20 ug/kg 1.1E+00 3.0E+01 
LWG0104R023TSSBWBC30 ug/kg 1.1E+00 3.0E+01 
LWG0105R006TSSBWBC00 ug/kg 1.1E+00 3.1E+01 
LWG0106R024TSSBWBC00 ug/kg 1.1E+00 3.2E+01 
LWG0107R009TSSBWBC10 ug/kg 1.1E+00 2.9E+01 
LWG0107R009TSSBWBC20 ug/kg 1.1E+00 2.5E+01 
LWG0107R009TSSBWBC30 ug/kg 1.1E+00 3.3E+01 
LWG0108R010TSSBWBC10 ug/kg 1.1E+00 3.3E+01 
LWG0108R010TSSBWBC20 ug/kg 1.1E+00 3.2E+01 
LWG0108R010TSSBWBC30 ug/kg 1.1E+00 3.1E+01 
LWG0108R032TSSBWBC00 ug/kg 1.1E+00 3.2E+01 
LWG0109R006TSSBWBC00 ug/kg 1.1E+00 3.2E+01 

Benzo(a)pyrene LWG0103R014TSSBWBC00 ug/kg 1.3E+00 3.1E+01 
LWG0104R023TSSBWBC10 ug/kg 1.3E+00 3.1E+01 
LWG0104R023TSSBWBC20 ug/kg 1.3E+00 3.0E+01 
LWG0104R023TSSBWBC30 ug/kg 1.3E+00 3.0E+01 
LWG0105R006TSSBWBC00 ug/kg 1.3E+00 3.1E+01 
LWG0106R024TSSBWBC00 ug/kg 1.3E+00 3.2E+01 
LWG0107R009TSSBWBC10 ug/kg 1.3E+00 2.9E+01 
LWG0107R009TSSBWBC20 ug/kg 1.3E+00 2.5E+01 
LWG0107R009TSSBWBC30 ug/kg 1.3E+00 3.3E+01 
LWG0108R010TSSBWBC10 ug/kg 1.3E+00 3.3E+01 
LWG0108R010TSSBWBC20 ug/kg 1.3E+00 3.2E+01 
LWG0108R010TSSBWBC30 ug/kg 1.3E+00 3.1E+01 
LWG0108R032TSSBWBC00 ug/kg 1.3E+00 3.2E+01 
LWG0109R006TSSBWBC00 ug/kg 1.3E+00 3.2E+01 

Benzo(b)fluoranthene LWG0103R014TSSBWBC00 ug/kg 1.0E+00 3.1E+01 
LWG0104R023TSSBWBC10 ug/kg 1.0E+00 3.1E+01 
LWG0104R023TSSBWBC20 ug/kg 1.0E+00 3.0E+01 
LWG0104R023TSSBWBC30 ug/kg 1.0E+00 3.0E+01 
LWG0105R006TSSBWBC00 ug/kg 1.0E+00 3.1E+01 
LWG0106R024TSSBWBC00 ug/kg 1.0E+00 3.2E+01 
LWG0107R009TSSBWBC10 ug/kg 1.0E+00 2.9E+01 
LWG0107R009TSSBWBC20 ug/kg 1.0E+00 2.5E+01 
LWG0107R009TSSBWBC30 ug/kg 1.0E+00 3.3E+01 
LWG0108R010TSSBWBC10 ug/kg 1.0E+00 3.3E+01 
LWG0108R010TSSBWBC20 ug/kg 1.0E+00 3.2E+01 
LWG0108R010TSSBWBC30 ug/kg 1.0E+00 3.1E+01 
LWG0108R032TSSBWBC00 ug/kg 1.0E+00 3.2E+01 
LWG0109R006TSSBWBC00 ug/kg 1.0E+00 3.2E+01 

Benzo(g,h,i)perylene LWG0103R014TSSBWBC00 ug/kg 2.5E+00 3.1E+01 
LWG0104R023TSSBWBC10 ug/kg 2.5E+00 3.1E+01 
LWG0104R023TSSBWBC20 ug/kg 2.5E+00 3.0E+01 
LWG0104R023TSSBWBC30 ug/kg 2.5E+00 3.0E+01 
LWG0105R006TSSBWBC00 ug/kg 2.5E+00 3.1E+01 
LWG0106R024TSSBWBC00 ug/kg 2.5E+00 3.2E+01 
LWG0107R009TSSBWBC10 ug/kg 2.5E+00 2.9E+01 
LWG0107R009TSSBWBC20 ug/kg 2.5E+00 2.5E+01 
LWG0107R009TSSBWBC30 ug/kg 2.5E+00 3.3E+01 
LWG0108R010TSSBWBC10 ug/kg 2.5E+00 3.3E+01 
LWG0108R010TSSBWBC20 ug/kg 2.5E+00 3.2E+01 
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Benzyl alcohol
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Benzyl alcohol
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TABLE F2-9.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Fish Tissue 
Exposure Medium: Smallmouth Bass 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units Maximum Detected 
Concentration Nondetect Result 

LWG0108R010TSSBWBC30 ug/kg 2.5E+00 3.1E+01 
LWG0108R032TSSBWBC00 ug/kg 2.5E+00 3.2E+01 
LWG0109R006TSSBWBC00 ug/kg 2.5E+00 3.2E+01 

Benzo(k)fluoranthene LWG0103R014TSSBWBC00 ug/kg 9.2E-01 3.1E+01 
LWG0104R023TSSBWBC10 ug/kg 9.2E-01 3.1E+01 
LWG0104R023TSSBWBC20 ug/kg 9.2E-01 3.0E+01 
LWG0104R023TSSBWBC30 ug/kg 9.2E-01 3.0E+01 
LWG0105R006TSSBWBC00 ug/kg 9.2E-01 3.1E+01 
LWG0106R024TSSBWBC00 ug/kg 9.2E-01 3.2E+01 
LWG0107R009TSSBWBC10 ug/kg 9.2E-01 2.9E+01 
LWG0107R009TSSBWBC20 ug/kg 9.2E-01 2.5E+01 
LWG0107R009TSSBWBC30 ug/kg 9.2E-01 3.3E+01 
LWG0108R010TSSBWBC10 ug/kg 9.2E-01 3.3E+01 
LWG0108R010TSSBWBC20 ug/kg 9.2E-01 3.2E+01 
LWG0108R010TSSBWBC30 ug/kg 9.2E-01 3.1E+01 
LWG0108R032TSSBWBC00 ug/kg 9.2E-01 3.2E+01 
LWG0109R006TSSBWBC00 ug/kg 9.2E-01 3.2E+01 

Chrysene LWG0103R014TSSBWBC00 ug/kg 2.0E+00 3.1E+01 
LWG0104R023TSSBWBC10 ug/kg 2.0E+00 3.1E+01 
LWG0104R023TSSBWBC20 ug/kg 2.0E+00 3.0E+01 
LWG0104R023TSSBWBC30 ug/kg 2.0E+00 3.0E+01 
LWG0105R006TSSBWBC00 ug/kg 2.0E+00 3.1E+01 
LWG0106R024TSSBWBC00 ug/kg 2.0E+00 3.2E+01 
LWG0107R009TSSBWBC10 ug/kg 2.0E+00 2.9E+01 
LWG0107R009TSSBWBC20 ug/kg 2.0E+00 2.5E+01 
LWG0107R009TSSBWBC30 ug/kg 2.0E+00 3.3E+01 
LWG0108R010TSSBWBC10 ug/kg 2.0E+00 3.3E+01 
LWG0108R010TSSBWBC20 ug/kg 2.0E+00 3.2E+01 
LWG0108R010TSSBWBC30 ug/kg 2.0E+00 3.1E+01 
LWG0108R032TSSBWBC00 ug/kg 2.0E+00 3.2E+01 
LWG0109R006TSSBWBC00 ug/kg 2.0E+00 3.2E+01 

Indeno(1,2,3-cd)pyrene LWG0103R014TSSBWBC00 ug/kg 1.8E+00 3.1E+01 
LWG0104R023TSSBWBC10 ug/kg 1.8E+00 3.1E+01 
LWG0104R023TSSBWBC20 ug/kg 1.8E+00 3.0E+01 
LWG0104R023TSSBWBC30 ug/kg 1.8E+00 3.0E+01 
LWG0105R006TSSBWBC00 ug/kg 1.8E+00 3.1E+01 
LWG0106R024TSSBWBC00 ug/kg 1.8E+00 3.2E+01 
LWG0107R009TSSBWBC10 ug/kg 1.8E+00 2.9E+01 
LWG0107R009TSSBWBC20 ug/kg 1.8E+00 2.5E+01 
LWG0107R009TSSBWBC30 ug/kg 1.8E+00 3.3E+01 
LWG0108R010TSSBWBC10 ug/kg 1.8E+00 3.3E+01 
LWG0108R010TSSBWBC20 ug/kg 1.8E+00 3.2E+01 
LWG0108R010TSSBWBC30 ug/kg 1.8E+00 3.1E+01 
LWG0108R032TSSBWBC00 ug/kg 1.8E+00 3.2E+01 

Semi-Volatile Organic Compounds 
LWG0109R006TSSBWBC00 ug/kg 1.8E+00 3.2E+01 

Benzoic acid LWG0103R014TSSBWBC00 ug/kg 6.1E+02 8.3E+03 
LWG0104R023TSSBWBC10 ug/kg 6.1E+02 8.3E+03 
LWG0104R023TSSBWBC20 ug/kg 6.1E+02 8.3E+03 
LWG0104R023TSSBWBC30 ug/kg 6.1E+02 8.3E+03 
LWG0105R006TSSBWBC00 ug/kg 6.1E+02 8.3E+03 
LWG0106R024TSSBWBC00 ug/kg 6.1E+02 8.2E+03 
LWG0107R009TSSBWBC10 ug/kg 6.1E+02 8.3E+03 
LWG0107R009TSSBWBC20 ug/kg 6.1E+02 8.2E+03 
LWG0107R009TSSBWBC30 ug/kg 6.1E+02 8.3E+03 
LWG0108R010TSSBWBC10 ug/kg 6.1E+02 8.3E+03 
LWG0108R010TSSBWBC20 ug/kg 6.1E+02 8.3E+03 
LWG0108R010TSSBWBC30 ug/kg 6.1E+02 8.2E+03 
LWG0108R032TSSBWBC00 ug/kg 6.1E+02 8.3E+03 
LWG0109R006TSSBWBC00 ug/kg 6.1E+02 8.2E+03 

Benzyl alcohol LWG0103R014TSSBWBC00 ug/kg 3.3E+01 3.1E+02 
LWG0104R023TSSBWBC10 ug/kg 3.3E+01 3.1E+02 
LWG0104R023TSSBWBC20 ug/kg 3.3E+01 3.0E+02 
LWG0104R023TSSBWBC30 ug/kg 3.3E+01 3.0E+02 
LWG0105R006TSSBWBC00 ug/kg 3.3E+01 3.1E+02 
LWG0106R024TSSBWBC00 ug/kg 3.3E+01 3.2E+02 
LWG0107R009TSSBWBC10 ug/kg 3.3E+01 2.9E+02 
LWG0107R009TSSBWBC20 ug/kg 3.3E+01 2.5E+02 
LWG0107R009TSSBWBC30 ug/kg 3.3E+01 3.3E+02 
LWG0108R010TSSBWBC10 ug/kg 3.3E+01 3.3E+02 
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Bis(2-chloroethoxy) methane
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TABLE F2-9.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Fish Tissue 
Exposure Medium: Smallmouth Bass 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units Maximum Detected 
Concentration Nondetect Result 

LWG0108R010TSSBWBC20 ug/kg 3.3E+01 3.2E+02 
LWG0108R010TSSBWBC30 ug/kg 3.3E+01 3.1E+02 
LWG0108R032TSSBWBC00 ug/kg 3.3E+01 3.2E+02 
LWG0109R006TSSBWBC00 ug/kg 3.3E+01 3.2E+02 

Bis(2-chloroethoxy) methane LWG0103R014TSSBWBC00 ug/kg 2.2E+01 1.5E+02 
LWG0104R023TSSBWBC10 ug/kg 2.2E+01 1.5E+02 
LWG0104R023TSSBWBC20 ug/kg 2.2E+01 1.5E+02 
LWG0104R023TSSBWBC30 ug/kg 2.2E+01 1.5E+02 
LWG0105R006TSSBWBC00 ug/kg 2.2E+01 1.5E+02 
LWG0106R024TSSBWBC00 ug/kg 2.2E+01 1.6E+02 
LWG0107R009TSSBWBC10 ug/kg 2.2E+01 1.4E+02 
LWG0107R009TSSBWBC20 ug/kg 2.2E+01 1.3E+02 
LWG0107R009TSSBWBC30 ug/kg 2.2E+01 1.6E+02 
LWG0108R010TSSBWBC10 ug/kg 2.2E+01 1.6E+02 
LWG0108R010TSSBWBC20 ug/kg 2.2E+01 1.6E+02 
LWG0108R010TSSBWBC30 ug/kg 2.2E+01 1.6E+02 
LWG0108R032TSSBWBC00 ug/kg 2.2E+01 1.6E+02 
LWG0109R006TSSBWBC00 ug/kg 2.2E+01 1.6E+02 

Hexachlorobenzene LWG0103R014TSSBWBC00 ug/kg 4.8E+00 6.4E+00 
LWG0104R023TSSBWBC10 ug/kg 4.8E+00 6.4E+00 
LWG0104R023TSSBWBC20 ug/kg 4.8E+00 6.4E+00 
LWG0104R023TSSBWBC30 ug/kg 4.8E+00 6.4E+00 
LWG0105R006TSSBWBC00 ug/kg 4.8E+00 6.4E+00 
LWG0107R009TSSBWBC10 ug/kg 4.8E+00 6.4E+00 
LWG0107R009TSSBWBC30 ug/kg 4.8E+00 6.4E+00 
LWG0108R010TSSBWBC10 ug/kg 4.8E+00 6.4E+00 
LWG0108R010TSSBWBC20 ug/kg 4.8E+00 6.4E+00 
LWG0108R010TSSBWBC30 ug/kg 4.8E+00 6.4E+00 
LWG0108R032TSSBWBC00 ug/kg 4.8E+00 6.4E+00 
LWG0109R006TSSBWBC00 ug/kg 4.8E+00 6.4E+00 

Hexachlorobutadiene LWG0103R014TSSBWBC00 ug/kg 1.4E+00 4.0E+00 
LWG0104R023TSSBWBC10 ug/kg 1.4E+00 4.0E+00 
LWG0104R023TSSBWBC20 ug/kg 1.4E+00 4.0E+00 
LWG0104R023TSSBWBC30 ug/kg 1.4E+00 4.6E+00 
LWG0105R006TSSBWBC00 ug/kg 1.4E+00 4.6E+00 
LWG0107R009TSSBWBC10 ug/kg 1.4E+00 4.0E+00 
LWG0107R009TSSBWBC20 ug/kg 1.4E+00 4.0E+00 
LWG0107R009TSSBWBC30 ug/kg 1.4E+00 4.0E+00 
LWG0108R010TSSBWBC10 ug/kg 1.4E+00 4.6E+00 
LWG0108R010TSSBWBC20 ug/kg 1.4E+00 4.6E+00 
LWG0108R010TSSBWBC30 ug/kg 1.4E+00 4.6E+00 
LWG0108R032TSSBWBC00 ug/kg 1.4E+00 4.0E+00 

Phenols 
LWG0109R006TSSBWBC00 ug/kg 1.4E+00 4.0E+00 

4-Nitrophenol LWG0103R014TSSBWBC00 ug/kg 1.4E+01 1.5E+03 
LWG0104R023TSSBWBC10 ug/kg 1.4E+01 1.5E+03 
LWG0104R023TSSBWBC20 ug/kg 1.4E+01 1.5E+03 
LWG0104R023TSSBWBC30 ug/kg 1.4E+01 1.5E+03 
LWG0105R006TSSBWBC00 ug/kg 1.4E+01 1.5E+03 
LWG0106R024TSSBWBC00 ug/kg 1.4E+01 1.6E+03 
LWG0107R009TSSBWBC10 ug/kg 1.4E+01 1.4E+03 
LWG0107R009TSSBWBC20 ug/kg 1.4E+01 1.3E+03 
LWG0107R009TSSBWBC30 ug/kg 1.4E+01 1.6E+03 
LWG0108R010TSSBWBC10 ug/kg 1.4E+01 1.6E+03 
LWG0108R010TSSBWBC20 ug/kg 1.4E+01 1.6E+03 
LWG0108R010TSSBWBC30 ug/kg 1.4E+01 1.6E+03 
LWG0108R032TSSBWBC00 ug/kg 1.4E+01 1.6E+03 

Pesticides 
LWG0109R006TSSBWBC00 ug/kg 1.4E+01 1.6E+03 

Aldrin LWG0103R014TSSBWBC00 ug/kg 4.0E-02 4.0E+00 
LWG0104R023TSSBWBC10 ug/kg 4.0E-02 4.0E+00 
LWG0104R023TSSBWBC20 ug/kg 4.0E-02 4.0E+00 
LWG0104R023TSSBWBC30 ug/kg 4.0E-02 1.0E+00 
LWG0105R006TSSBWBC00 ug/kg 4.0E-02 1.0E+00 
LWG0106R024TSSBWBC00 ug/kg 4.0E-02 1.0E+00 
LWG0107R009TSSBWBC10 ug/kg 4.0E-02 4.0E+00 
LWG0107R009TSSBWBC20 ug/kg 4.0E-02 4.0E+00 
LWG0107R009TSSBWBC30 ug/kg 4.0E-02 4.0E+00 
LWG0108R010TSSBWBC10 ug/kg 4.0E-02 1.3E+01 
LWG0108R010TSSBWBC20 ug/kg 4.0E-02 1.3E+01 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 
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TABLE F2-9.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Fish Tissue 
Exposure Medium: Smallmouth Bass 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units Maximum Detected 
Concentration Nondetect Result 

LWG0108R010TSSBWBC30 ug/kg 4.0E-02 1.0E+01 
LWG0108R032TSSBWBC00 ug/kg 4.0E-02 4.0E+00 
LWG0109R006TSSBWBC00 ug/kg 4.0E-02 4.0E+00 

alpha-Hexachlorocyclohexane LWG0103R014TSSBWBC00 ug/kg 4.2E-02 4.0E+00 
LWG0104R023TSSBWBC10 ug/kg 4.2E-02 4.0E+00 
LWG0104R023TSSBWBC20 ug/kg 4.2E-02 4.0E+00 
LWG0104R023TSSBWBC30 ug/kg 4.2E-02 1.0E+00 
LWG0105R006TSSBWBC00 ug/kg 4.2E-02 1.0E+00 
LWG0106R024TSSBWBC00 ug/kg 4.2E-02 1.0E+00 
LWG0107R009TSSBWBC10 ug/kg 4.2E-02 4.0E+00 
LWG0107R009TSSBWBC20 ug/kg 4.2E-02 4.0E+00 
LWG0107R009TSSBWBC30 ug/kg 4.2E-02 4.0E+00 
LWG0108R010TSSBWBC10 ug/kg 4.2E-02 6.4E+00 
LWG0108R010TSSBWBC20 ug/kg 4.2E-02 6.4E+00 
LWG0108R010TSSBWBC30 ug/kg 4.2E-02 6.4E+00 
LWG0108R032TSSBWBC00 ug/kg 4.2E-02 4.0E+00 
LWG0109R006TSSBWBC00 ug/kg 4.2E-02 4.0E+00 

beta-Hexachlorocyclohexane LW3-SB010E-C00WB ug/kg 3.6E-02 3.8E-02 
LWG0103R014TSSBWBC00 ug/kg 3.6E-02 4.0E+00 
LWG0104R023TSSBWBC10 ug/kg 3.6E-02 4.0E+00 
LWG0104R023TSSBWBC20 ug/kg 3.6E-02 4.0E+00 
LWG0104R023TSSBWBC30 ug/kg 3.6E-02 1.2E+00 
LWG0105R006TSSBWBC00 ug/kg 3.6E-02 1.4E+00 
LWG0106R024TSSBWBC00 ug/kg 3.6E-02 8.5E+00 
LWG0107R009TSSBWBC10 ug/kg 3.6E-02 4.0E+00 
LWG0107R009TSSBWBC20 ug/kg 3.6E-02 4.0E+00 
LWG0107R009TSSBWBC30 ug/kg 3.6E-02 8.5E+00 
LWG0108R010TSSBWBC10 ug/kg 3.6E-02 8.5E+00 
LWG0108R010TSSBWBC20 ug/kg 3.6E-02 8.5E+00 
LWG0108R010TSSBWBC30 ug/kg 3.6E-02 8.5E+00 
LWG0108R032TSSBWBC00 ug/kg 3.6E-02 8.5E+00 
LWG0109R006TSSBWBC00 ug/kg 3.6E-02 8.5E+00 

Dieldrin LWG0103R014TSSBWBC00 ug/kg 7.3E+00 1.4E+01 
LWG0104R023TSSBWBC10 ug/kg 7.3E+00 1.4E+01 
LWG0104R023TSSBWBC20 ug/kg 7.3E+00 1.4E+01 
LWG0104R023TSSBWBC30 ug/kg 7.3E+00 1.4E+01 
LWG0106R024TSSBWBC00 ug/kg 7.3E+00 1.4E+01 
LWG0107R009TSSBWBC10 ug/kg 7.3E+00 1.4E+01 
LWG0108R010TSSBWBC10 ug/kg 7.3E+00 2.0E+01 
LWG0108R010TSSBWBC20 ug/kg 7.3E+00 2.0E+01 
LWG0108R010TSSBWBC30 ug/kg 7.3E+00 1.0E+01 
LWG0109R006TSSBWBC00 ug/kg 7.3E+00 1.4E+01 

Endrin LWG0103R014TSSBWBC00 ug/kg 5.4E-02 3.1E+01 
LWG0104R023TSSBWBC10 ug/kg 5.4E-02 3.1E+01 
LWG0104R023TSSBWBC20 ug/kg 5.4E-02 4.0E+00 
LWG0104R023TSSBWBC30 ug/kg 5.4E-02 1.8E+00 
LWG0105R006TSSBWBC00 ug/kg 5.4E-02 1.4E+00 
LWG0106R024TSSBWBC00 ug/kg 5.4E-02 1.0E+00 
LWG0107R009TSSBWBC10 ug/kg 5.4E-02 4.0E+00 
LWG0107R009TSSBWBC20 ug/kg 5.4E-02 4.0E+00 
LWG0107R009TSSBWBC30 ug/kg 5.4E-02 4.0E+00 
LWG0108R010TSSBWBC10 ug/kg 5.4E-02 2.0E+01 
LWG0108R010TSSBWBC20 ug/kg 5.4E-02 2.0E+01 
LWG0108R010TSSBWBC30 ug/kg 5.4E-02 1.0E+01 
LWG0108R032TSSBWBC00 ug/kg 5.4E-02 4.0E+00 
LWG0109R006TSSBWBC00 ug/kg 5.4E-02 4.0E+00 

Endrin aldehyde LW3-SB010E-C00WB ug/kg 6.2E-03 7.7E-03 
LW3-SB011E-C00WB ug/kg 6.2E-03 1.9E-02 
LW3-SB011W-C00WB ug/kg 6.2E-03 1.3E-02 
LW3-SB03E-C00WB ug/kg 6.2E-03 1.5E-02 
LW3-SB04E-C01WB ug/kg 6.2E-03 2.3E-02 
LW3-SB04W-C00WB ug/kg 6.2E-03 1.5E-02 
LW3-SB05W-C00WB ug/kg 6.2E-03 7.6E-03 
LW3-SB06E-C00WB ug/kg 6.2E-03 1.9E-02 
LW3-SB06W-C00WB ug/kg 6.2E-03 2.0E-02 
LW3-SB07E-C00WB ug/kg 6.2E-03 1.9E-02 
LW3-SB07W-C00WB ug/kg 6.2E-03 2.0E-02 
LW3-SB08E-C00WB ug/kg 6.2E-03 7.0E-03 
LW3-SB08W-C00WB ug/kg 6.2E-03 8.2E-03 
LW3-SB09E-C00WB ug/kg 6.2E-03 1.9E-02 
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TABLE F2-9.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Fish Tissue 
Exposure Medium: Smallmouth Bass 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units Maximum Detected 
Concentration Nondetect Result 

LW3-SB09W-C00WB ug/kg 6.2E-03 2.0E-02 
LWG0103R014TSSBWBC00 ug/kg 6.2E-03 4.0E+00 
LWG0104R023TSSBWBC10 ug/kg 6.2E-03 4.3E+00 
LWG0104R023TSSBWBC20 ug/kg 6.2E-03 4.0E+00 
LWG0104R023TSSBWBC30 ug/kg 6.2E-03 1.5E+00 
LWG0105R006TSSBWBC00 ug/kg 6.2E-03 2.2E+00 
LWG0106R024TSSBWBC00 ug/kg 6.2E-03 1.0E+00 
LWG0107R009TSSBWBC10 ug/kg 6.2E-03 4.0E+00 
LWG0107R009TSSBWBC20 ug/kg 6.2E-03 4.0E+00 
LWG0107R009TSSBWBC30 ug/kg 6.2E-03 4.0E+00 
LWG0108R010TSSBWBC10 ug/kg 6.2E-03 2.0E+01 
LWG0108R010TSSBWBC20 ug/kg 6.2E-03 2.0E+01 
LWG0108R010TSSBWBC30 ug/kg 6.2E-03 8.5E+00 
LWG0108R032TSSBWBC00 ug/kg 6.2E-03 4.0E+00 
LWG0109R006TSSBWBC00 ug/kg 6.2E-03 6.0E+00 

Endrin ketone LW3-SB010W-C00WB ug/kg 1.5E-02 1.9E-02 
LW3-SB03E-C00WB ug/kg 1.5E-02 2.5E-02 
LW3-SB03W-C00WB ug/kg 1.5E-02 2.2E-02 
LW3-SB04W-C00WB ug/kg 1.5E-02 2.4E-02 
LW3-SB09W-C00WB ug/kg 1.5E-02 2.0E-02 

LWG0103R014TSSBWBC00 ug/kg 1.5E-02 4.0E+00 
LWG0104R023TSSBWBC10 ug/kg 1.5E-02 4.0E+00 
LWG0104R023TSSBWBC20 ug/kg 1.5E-02 4.0E+00 
LWG0104R023TSSBWBC30 ug/kg 1.5E-02 1.0E+00 
LWG0105R006TSSBWBC00 ug/kg 1.5E-02 1.0E+00 
LWG0106R024TSSBWBC00 ug/kg 1.5E-02 1.0E+00 
LWG0107R009TSSBWBC10 ug/kg 1.5E-02 4.0E+00 
LWG0107R009TSSBWBC20 ug/kg 1.5E-02 4.0E+00 
LWG0107R009TSSBWBC30 ug/kg 1.5E-02 4.0E+00 
LWG0108R010TSSBWBC10 ug/kg 1.5E-02 2.0E+01 
LWG0108R010TSSBWBC20 ug/kg 1.5E-02 2.0E+01 
LWG0108R010TSSBWBC30 ug/kg 1.5E-02 7.5E+00 
LWG0108R032TSSBWBC00 ug/kg 1.5E-02 4.0E+00 
LWG0109R006TSSBWBC00 ug/kg 1.5E-02 4.0E+00 

gamma-Hexachlorocyclohexane LWG0103R014TSSBWBC00 ug/kg 3.5E-02 4.0E+00 
LWG0104R023TSSBWBC10 ug/kg 3.5E-02 9.6E+00 
LWG0104R023TSSBWBC20 ug/kg 3.5E-02 4.0E+00 
LWG0104R023TSSBWBC30 ug/kg 3.5E-02 1.0E+00 
LWG0105R006TSSBWBC00 ug/kg 3.5E-02 1.0E+00 
LWG0106R024TSSBWBC00 ug/kg 3.5E-02 1.0E+00 
LWG0107R009TSSBWBC10 ug/kg 3.5E-02 4.0E+00 
LWG0107R009TSSBWBC20 ug/kg 3.5E-02 4.0E+00 
LWG0107R009TSSBWBC30 ug/kg 3.5E-02 4.0E+00 
LWG0108R010TSSBWBC10 ug/kg 3.5E-02 9.6E+00 
LWG0108R010TSSBWBC20 ug/kg 3.5E-02 9.6E+00 
LWG0108R010TSSBWBC30 ug/kg 3.5E-02 9.6E+00 
LWG0108R032TSSBWBC00 ug/kg 3.5E-02 4.0E+00 
LWG0109R006TSSBWBC00 ug/kg 3.5E-02 4.0E+00 

Heptachlor LW3-SB03E-C00WB ug/kg 2.7E-02 2.8E-02 
LWG0103R014TSSBWBC00 ug/kg 2.7E-02 4.0E+00 
LWG0104R023TSSBWBC10 ug/kg 2.7E-02 4.0E+00 
LWG0104R023TSSBWBC20 ug/kg 2.7E-02 4.0E+00 
LWG0104R023TSSBWBC30 ug/kg 2.7E-02 1.1E+00 
LWG0105R006TSSBWBC00 ug/kg 2.7E-02 1.1E+00 
LWG0106R024TSSBWBC00 ug/kg 2.7E-02 1.0E+00 
LWG0107R009TSSBWBC10 ug/kg 2.7E-02 4.9E+00 
LWG0107R009TSSBWBC20 ug/kg 2.7E-02 4.0E+00 
LWG0107R009TSSBWBC30 ug/kg 2.7E-02 4.0E+00 
LWG0108R010TSSBWBC10 ug/kg 2.7E-02 1.3E+01 
LWG0108R010TSSBWBC20 ug/kg 2.7E-02 1.3E+01 
LWG0108R010TSSBWBC30 ug/kg 2.7E-02 1.0E+01 
LWG0108R032TSSBWBC00 ug/kg 2.7E-02 4.0E+00 
LWG0109R006TSSBWBC00 ug/kg 2.7E-02 4.0E+00 

Heptachlor epoxide LWG0103R014TSSBWBC00 ug/kg 1.8E-01 4.0E+00 
LWG0104R023TSSBWBC10 ug/kg 1.8E-01 4.0E+00 
LWG0104R023TSSBWBC20 ug/kg 1.8E-01 4.0E+00 
LWG0104R023TSSBWBC30 ug/kg 1.8E-01 1.0E+00 
LWG0105R006TSSBWBC00 ug/kg 1.8E-01 1.0E+00 
LWG0106R024TSSBWBC00 ug/kg 1.8E-01 1.0E+00 
LWG0107R009TSSBWBC10 ug/kg 1.8E-01 4.1E+00 
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TABLE F2-9.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Fish Tissue 
Exposure Medium: Smallmouth Bass 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units Maximum Detected 
Concentration Nondetect Result 

LWG0107R009TSSBWBC20 ug/kg 1.8E-01 4.0E+00 
LWG0107R009TSSBWBC30 ug/kg 1.8E-01 4.0E+00 
LWG0108R010TSSBWBC10 ug/kg 1.8E-01 8.0E+00 
LWG0108R010TSSBWBC20 ug/kg 1.8E-01 8.0E+00 
LWG0108R010TSSBWBC30 ug/kg 1.8E-01 8.0E+00 
LWG0108R032TSSBWBC00 ug/kg 1.8E-01 7.0E+00 

Total Chlordanes 
LWG0109R006TSSBWBC00 
LWG0105R006TSSBWBC00 

ug/kg 
ug/kg 

1.8E-01 
2.2E+01 

4.0E+00 
3.2E+01 

Notes: 
a Exposure areas not listed indicate there were no non-detected results with detection limits exceeding the maximum detected concentrations that were removed from the 

dataset prior to the calculation of exposure point concentrations. 

Abbreviations: 
F = Fillet tissue.
 
mg/kg = Milligrams per kilogram.
 
ug/kg = Micrograms per kilogram.
 
WB = Whole body.
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TABLE F2-10. 
Nondetects Greater Than The Maximum Detection Per Exposure Area 

Scenario Timeframe: Current/Future 
Medium: Shellfish Tissue 
Exposure Medium: Clam 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units 
Maximum Detected 

Concentration in Exposure 
Area 

Nondetect Result 

Study Area Wide UD Metals 
Antimony 
Polynuclear Aromatic Hydrocarbons 

LW2-BTFC026 mg/kg 4.0E-03 6.0E-03 

2-Methylnaphthalene LWG0106R002TSCAWBC00 ug/kg 2.2E+01 3.3E+01 
LWG0107R003TSCAWBC00 ug/kg 2.2E+01 3.2E+01 
LWG0107R006TSCAWBC00 ug/kg 2.2E+01 3.1E+01 

Acenaphthylene LWG0106R002TSCAWBC00 ug/kg 1.4E+01 3.3E+01 
LWG0107R003TSCAWBC00 ug/kg 1.4E+01 3.2E+01 

Phthalates 
LWG0107R006TSCAWBC00 ug/kg 1.4E+01 3.1E+01 

Bis(2-ethylhexyl) phthalate LWG0107R003TSCAWBC00 ug/kg 1.5E+02 1.7E+02 

Semivolatile Organic Compounds 
LWG0107R006TSCAWBC00 ug/kg 1.5E+02 3.4E+02 

Bis(2-chloroethoxy) methane LWG0106R002TSCAWBC00 ug/kg 4.6E+01 1.6E+02 
LWG0107R003TSCAWBC00 ug/kg 4.6E+01 1.6E+02 
LWG0107R006TSCAWBC00 ug/kg 4.6E+01 1.6E+02 

Dibenzofuran LWG0106R002TSCAWBC00 ug/kg 1.7E+01 3.3E+01 
LWG0107R003TSCAWBC00 ug/kg 1.7E+01 3.2E+01 
LWG0107R006TSCAWBC00 ug/kg 1.7E+01 3.1E+01 

Hexachlorobenzene LW2-BTFC009 ug/kg 1.1E+00 1.2E+01 
LWG0106R002TSCAWBC00 ug/kg 1.1E+00 1.4E+00 

Phenols 
LWG0107R006TSCAWBC00 ug/kg 1.1E+00 6.4E+00 

4-Nitrophenol LWG0106R002TSCAWBC00 ug/kg 1.9E+01 1.6E+03 
LWG0107R003TSCAWBC00 ug/kg 1.9E+01 1.6E+03 

Pesticides 
LWG0107R006TSCAWBC00 ug/kg 1.9E+01 1.6E+03 

alpha-Hexachlorocyclohexane LW2-BTFC010 ug/kg 2.1E-02 6.0E-02 
LW2-BTFC014 ug/kg 2.1E-02 6.3E-02 
LW2-BTFC020 ug/kg 2.1E-02 6.4E-02 
LW2-BTFC032 ug/kg 2.1E-02 1.1E+00 

LWG0106R002TSCAWBC00 ug/kg 2.1E-02 1.0E+00 
LWG0107R003TSCAWBC00 ug/kg 2.1E-02 1.0E+00 
LWG0107R006TSCAWBC00 ug/kg 2.1E-02 1.0E+00 

Endrin LWG0106R002TSCAWBC00 ug/kg 6.4E-02 1.0E+00 
LWG0107R003TSCAWBC00 ug/kg 6.4E-02 1.0E+00 
LWG0107R006TSCAWBC00 ug/kg 6.4E-02 2.4E+00 
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TABLE F2-10. 
Nondetects Greater Than The Maximum Detection Per Exposure Area 

Scenario Timeframe: Current/Future 
Medium: Shellfish Tissue 
Exposure Medium: Clam 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units 
Maximum Detected 

Concentration in Exposure 
Area 

Nondetect Result 

Endrin ketone LW2-BTFC011 ug/kg 1.4E-02 4.1E-02 
LW2-BTFC013 ug/kg 1.4E-02 4.2E-02 
LW2-BTFC026 ug/kg 1.4E-02 3.1E-02 
LW2-BTFC032 ug/kg 1.4E-02 6.6E-01 
LW2-BTFC033 ug/kg 1.4E-02 4.2E-02 

LW3-CA02W-C00 ug/kg 1.4E-02 1.1E-01 
LW3-CA03W-C00 ug/kg 1.4E-02 1.1E-01 
LW3-CA04W-C00 ug/kg 1.4E-02 1.1E-01 
LW3-CA05E-C00 ug/kg 1.4E-02 1.1E-01 
LW3-CA05W-C00 ug/kg 1.4E-02 1.1E-01 
LW3-CA10W-C00 ug/kg 1.4E-02 1.0E-01 

LWG0106R002TSCAWBC00 ug/kg 1.4E-02 1.0E+00 
LWG0107R003TSCAWBC00 ug/kg 1.4E-02 1.0E+00 
LWG0107R006TSCAWBC00 ug/kg 1.4E-02 1.0E+00 

gamma-Hexachlorocyclohexane LW2-BTFC032 ug/kg 8.4E-02 5.1E-01 
LWG0106R002TSCAWBC00 ug/kg 8.4E-02 1.0E+00 
LWG0107R003TSCAWBC00 ug/kg 8.4E-02 1.0E+00 
LWG0107R006TSCAWBC00 ug/kg 8.4E-02 1.0E+00 

Heptachlor LWG0106R002TSCAWBC00 ug/kg 4.2E-01 1.0E+00 
LWG0107R003TSCAWBC00 ug/kg 4.2E-01 1.0E+00 
LWG0107R006TSCAWBC00 ug/kg 4.2E-01 1.0E+00 

Heptachlor epoxide LWG0107R006TSCAWBC00 ug/kg 2.1E+00 8.0E+00 
Total Endosulfan LWG0107R006TSCAWBC00 ug/kg 1.5E+00 2.1E+00 

Notes: 
a Exposure areas not listed indicate there were no non-detected results with detection limits exceeding the maximum detected concentrations that were removed from the dataset prior to the 

calculation of exposure point concentrations. 
Abbreviations: 

mg/kg = Milligrams per kilogram. 
 

UD = Undepurated.
 

ug/kg = Micrograms per kilogram.
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TABLE F2-11.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Shellfish Tissue 
Exposure Medium: Crayfish 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units 
Maximum Detected 

Concentration in Exposure 
Area 

Nondetect Result 

Study Area Wide WB Polynuclear Aromatic Hydrocarbons 
Acenaphthene LWG0102R001TSCRWBC00 ug/kg 4.2E+00 3.3E+01 

LWG0102R015TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0103R001TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0103R002TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0103R003TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0103R004TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0103R005TSCRWBC00 ug/kg 4.2E+00 8.3E+01 
LWG0103R032TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0104R002TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0104R003TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0104R004TSCRWBC10 ug/kg 4.2E+00 3.3E+01 
LWG0104R004TSCRWBC20 ug/kg 4.2E+00 3.3E+01 
LWG0105R001TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0105R003TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0106R001TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0106R004TSCRWBC10 ug/kg 4.2E+00 3.3E+01 
LWG0106R004TSCRWBC20 ug/kg 4.2E+00 3.3E+01 
LWG0107R003TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0107R004TSCRWBC00 ug/kg 4.2E+00 3.7E+01 
LWG0107R006TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0108R001TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0108R002TSCRWBC00 ug/kg 4.2E+00 3.3E+01 
LWG0108R003TSCRWBC00 ug/kg 4.2E+00 5.3E+01 
LWG0109R001TSCRWBC10 ug/kg 4.2E+00 3.3E+01 
LWG0109R001TSCRWBC20 ug/kg 4.2E+00 3.3E+01 
LWG0109R002TSCRWBC00 ug/kg 4.2E+00 3.3E+01 

Anthracene LWG0102R001TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0102R015TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0103R001TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0103R002TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0103R003TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0103R004TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0103R005TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0103R032TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0104R002TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0104R003TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0104R004TSCRWBC10 ug/kg 2.9E+00 3.3E+01 
LWG0104R004TSCRWBC20 ug/kg 2.9E+00 3.3E+01 
LWG0105R001TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0105R003TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0106R001TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0106R004TSCRWBC10 ug/kg 2.9E+00 3.3E+01 
LWG0106R004TSCRWBC20 ug/kg 2.9E+00 3.3E+01 
LWG0107R003TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0107R004TSCRWBC00 ug/kg 2.9E+00 3.7E+01 
LWG0107R006TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0108R001TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0108R002TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0108R003TSCRWBC00 ug/kg 2.9E+00 1.7E+01 
LWG0109R001TSCRWBC10 ug/kg 2.9E+00 3.3E+01 
LWG0109R001TSCRWBC20 ug/kg 2.9E+00 3.3E+01 
LWG0109R002TSCRWBC00 ug/kg 2.9E+00 3.3E+01 

Benzo(a)pyrene LWG0102R001TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0102R015TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0103R001TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0103R002TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0103R003TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0103R004TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0103R005TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0103R032TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0104R002TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0104R003TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0104R004TSCRWBC10 ug/kg 7.5E+00 3.3E+01 
LWG0104R004TSCRWBC20 ug/kg 7.5E+00 3.3E+01 
LWG0105R001TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0105R003TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0106R001TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0106R004TSCRWBC10 ug/kg 7.5E+00 3.3E+01 
LWG0106R004TSCRWBC20 ug/kg 7.5E+00 3.3E+01 
LWG0107R003TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0107R004TSCRWBC00 ug/kg 7.5E+00 3.7E+01 
LWG0107R006TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0108R001TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0108R002TSCRWBC00 ug/kg 7.5E+00 3.3E+01 
LWG0108R003TSCRWBC00 ug/kg 7.5E+00 1.7E+01 
LWG0109R001TSCRWBC10 ug/kg 7.5E+00 3.3E+01 
LWG0109R001TSCRWBC20 ug/kg 7.5E+00 3.3E+01 
LWG0109R002TSCRWBC00 ug/kg 7.5E+00 3.3E+01 

Fluorene LWG0102R001TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0102R015TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0103R001TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0103R002TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0103R003TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0103R004TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0103R005TSCRWBC00 ug/kg 1.8E+00 7.0E+01 
LWG0103R032TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0104R002TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0104R003TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
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TABLE F2-11.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Shellfish Tissue 
Exposure Medium: Crayfish 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units 
Maximum Detected 

Concentration in Exposure 
Area 

Nondetect Result 

LWG0104R004TSCRWBC10 ug/kg 1.8E+00 3.3E+01 
LWG0104R004TSCRWBC20 ug/kg 1.8E+00 3.3E+01 
LWG0105R001TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0105R003TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0106R001TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0106R004TSCRWBC10 ug/kg 1.8E+00 3.3E+01 
LWG0106R004TSCRWBC20 ug/kg 1.8E+00 3.3E+01 
LWG0107R003TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0107R004TSCRWBC00 ug/kg 1.8E+00 3.7E+01 
LWG0107R006TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0108R001TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0108R002TSCRWBC00 ug/kg 1.8E+00 3.3E+01 
LWG0108R003TSCRWBC00 ug/kg 1.8E+00 1.7E+01 
LWG0109R001TSCRWBC10 ug/kg 1.8E+00 3.3E+01 
LWG0109R001TSCRWBC20 ug/kg 1.8E+00 3.3E+01 
LWG0109R002TSCRWBC00 ug/kg 1.8E+00 3.3E+01 

Naphthalene LWG0102R001TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0102R015TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0103R001TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0103R002TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0103R003TSCRWBC00 ug/kg 2.9E+00 7.0E+01 
LWG0103R004TSCRWBC00 ug/kg 2.9E+00 7.0E+01 
LWG0103R005TSCRWBC00 ug/kg 2.9E+00 7.0E+01 
LWG0103R032TSCRWBC00 ug/kg 2.9E+00 7.0E+01 
LWG0104R002TSCRWBC00 ug/kg 2.9E+00 7.0E+01 
LWG0104R003TSCRWBC00 ug/kg 2.9E+00 7.0E+01 
LWG0104R004TSCRWBC10 ug/kg 2.9E+00 7.0E+01 
LWG0104R004TSCRWBC20 ug/kg 2.9E+00 6.6E+01 
LWG0105R001TSCRWBC00 ug/kg 2.9E+00 6.9E+01 
LWG0105R003TSCRWBC00 ug/kg 2.9E+00 7.0E+01 
LWG0106R001TSCRWBC00 ug/kg 2.9E+00 7.0E+01 
LWG0106R004TSCRWBC10 ug/kg 2.9E+00 7.0E+01 
LWG0106R004TSCRWBC20 ug/kg 2.9E+00 7.0E+01 
LWG0107R003TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0107R004TSCRWBC00 ug/kg 2.9E+00 8.2E+01 
LWG0107R006TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0108R001TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0108R002TSCRWBC00 ug/kg 2.9E+00 3.3E+01 
LWG0108R003TSCRWBC00 ug/kg 2.9E+00 1.7E+01 
LWG0109R001TSCRWBC10 ug/kg 2.9E+00 3.3E+01 
LWG0109R001TSCRWBC20 ug/kg 2.9E+00 3.3E+01 

Semi-Volatile Organic Compounds 
LWG0109R002TSCRWBC00 ug/kg 2.9E+00 3.3E+01 

Dibenzofuran LWG0102R001TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0102R015TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0103R001TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0103R002TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0103R003TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0103R004TSCRWBC00 ug/kg 4.8E-01 6.6E+01 
LWG0103R005TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0103R032TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0104R002TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0104R003TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0104R004TSCRWBC10 ug/kg 4.8E-01 3.3E+01 
LWG0104R004TSCRWBC20 ug/kg 4.8E-01 3.3E+01 
LWG0105R001TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0105R003TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0106R001TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0106R004TSCRWBC10 ug/kg 4.8E-01 3.3E+01 
LWG0106R004TSCRWBC20 ug/kg 4.8E-01 3.3E+01 
LWG0107R003TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0107R004TSCRWBC00 ug/kg 4.8E-01 3.7E+01 
LWG0107R006TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0108R001TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0108R002TSCRWBC00 ug/kg 4.8E-01 3.3E+01 
LWG0108R003TSCRWBC00 ug/kg 4.8E-01 1.7E+01 
LWG0109R001TSCRWBC10 ug/kg 4.8E-01 3.3E+01 
LWG0109R001TSCRWBC20 ug/kg 4.8E-01 3.3E+01 
LWG0109R002TSCRWBC00 ug/kg 4.8E-01 3.3E+01 

Hexachlorobenzene LWG0102R001TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0102R015TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0103R001TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0103R002TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0103R003TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0103R004TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0103R005TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0103R032TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0104R002TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0104R003TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0104R004TSCRWBC10 ug/kg 6.6E-02 1.0E+00 
LWG0104R004TSCRWBC20 ug/kg 6.6E-02 1.0E+00 
LWG0105R001TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0105R003TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0106R001TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0106R004TSCRWBC10 ug/kg 6.6E-02 1.0E+00 
LWG0106R004TSCRWBC20 ug/kg 6.6E-02 1.0E+00 
LWG0107R003TSCRWBC00 ug/kg 6.6E-02 2.0E+00 
LWG0107R004TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
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TABLE F2-11.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Shellfish Tissue 
Exposure Medium: Crayfish 

Exposure Pointa Tissue Type Chemical of 
Potential Concern 

Sample ID Units 
Maximum Detected 

Concentration in Exposure 
Area 

Nondetect Result 

LWG0107R006TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0108R001TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0108R002TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0108R003TSCRWBC00 ug/kg 6.6E-02 1.0E+00 
LWG0109R001TSCRWBC10 ug/kg 6.6E-02 1.0E+00 
LWG0109R001TSCRWBC20 ug/kg 6.6E-02 1.0E+00 

Pesticides 
LWG0109R002TSCRWBC00 ug/kg 6.6E-02 1.0E+00 

Dieldrin LWG0102R001TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0102R015TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0103R001TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0103R002TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0103R003TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0103R004TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0103R005TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0103R032TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0104R002TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0104R003TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0104R004TSCRWBC10 ug/kg 4.7E-02 1.0E+00 
LWG0104R004TSCRWBC20 ug/kg 4.7E-02 1.0E+00 
LWG0105R001TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0105R003TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0106R001TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0106R004TSCRWBC10 ug/kg 4.7E-02 1.0E+00 
LWG0106R004TSCRWBC20 ug/kg 4.7E-02 1.0E+00 
LWG0107R003TSCRWBC00 ug/kg 4.7E-02 2.0E+00 
LWG0107R004TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0107R006TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0108R001TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0108R002TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0108R003TSCRWBC00 ug/kg 4.7E-02 1.0E+00 
LWG0109R001TSCRWBC10 ug/kg 4.7E-02 1.0E+00 
LWG0109R001TSCRWBC20 ug/kg 4.7E-02 1.0E+00 
LWG0109R002TSCRWBC00 ug/kg 4.7E-02 1.0E+00 

Notes: 
a Exposure areas not listed indicate there were no non-detected results with detection limits exceeding the maximum detected concentrations that were removed from the 

dataset prior to the calculation of exposure point concentrations. 
Abbreviations: 

mg/kg = Milligrams per kilogram. 
ug/kg = Micrograms per kilogram. 
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TABLE F2-12.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Surface Water 
Exposure Medium: Surface Water, Direct Contact by a Diver 

Exposure Pointa Chemical of 
Potential Concern 

Sample ID Units Maximum Detected Concentration 
in Exposure Area Nondetect Result 

RM 3.5 Polynuclear Aromatic Hydrocarbons 
Benzo(a)pyrene LW2-W004 ug/l 2.1E-03 6.4E-03 

LW2-W005 ug/l 2.1E-03 3.2E-03 
LW2-W2004-1 ug/l 2.1E-03 4.9E-03 
LW2-W2005 ug/l 2.1E-03 3.2E-03 
LW2-W3005 ug/l 2.1E-03 3.2E-03 
LW3-W2005-WS-Int ug/l 2.1E-03 8.6E-03 
LW3-W3005-WS-Int ug/l 2.1E-03 6.5E-03 
LW3-W3028-WS-Int ug/l 2.1E-03 8.6E-03 
LW3-W4005-WS-Int ug/l 2.1E-03 8.6E-03 
LW3-W4028-WS-Int ug/l 2.1E-03 8.6E-03 

Benzo(b)fluoranthene LW3-W2005-WS-Int ug/l 9.0E-03 9.2E-03 
LW3-W3028-WS-Int ug/l 9.0E-03 9.2E-03 
LW3-W4005-WS-Int ug/l 9.0E-03 9.2E-03 
LW3-W4028-WS-Int ug/l 9.0E-03 9.2E-03 

Dibenzo(a,h)anthracene LW2-W004 ug/l 3.3E-04 6.5E-03 
LW2-W005 ug/l 3.3E-04 3.3E-03 
LW2-W2004-1 ug/l 3.3E-04 3.3E-03 
LW2-W2005 ug/l 3.3E-04 3.3E-03 
LW2-W3004 ug/l 3.3E-04 1.7E-03 
LW2-W3005 ug/l 3.3E-04 3.3E-03 
LW3-W1005 ug/l 3.3E-04 1.7E-03 
LW3-W2005-WS-Int ug/l 3.3E-04 7.2E-03 
LW3-W3005-WS-Int ug/l 3.3E-04 5.4E-03 
LW3-W3005-WSXAD-Comb-Int ug/l 3.3E-04 1.6E-03 
LW3-W3028-WS-Int ug/l 3.3E-04 7.2E-03 
LW3-W4005-WS-Int ug/l 3.3E-04 7.2E-03 
LW3-W4028-WS-Int ug/l 3.3E-04 7.2E-03 

Indeno(1,2,3-cd)pyrene LW2-W004 ug/l 5.5E-03 8.4E-03 
LW3-W2005-WS-Int ug/l 5.5E-03 6.6E-03 
LW3-W3028-WS-Int ug/l 5.5E-03 6.6E-03 
LW3-W4005-WS-Int ug/l 5.5E-03 6.6E-03 

Pesticides 
LW3-W4028-WS-Int ug/l 5.5E-03 6.6E-03 

Aldrin LW2-W004 ug/l 4.7E-06 5.0E-04 
LW2-W2004-1 ug/l 4.7E-06 4.9E-04 
LW2-W2004-2 ug/l 4.7E-06 4.9E-04 
LW2-W3004 ug/l 4.7E-06 5.3E-04 
LW3-W3028-WS-Int ug/l 4.7E-06 2.2E-04 
LW3-W4028-WS-Int ug/l 4.7E-06 5.9E-04 

RM 6.0 Pesticides 
Aldrin LW2-W012 ug/l 4.4E-06 5.0E-04 

LW2-W2012 ug/l 4.4E-06 5.1E-04 
LW2-W3012 ug/l 4.4E-06 4.8E-04 

RM 6.5 Polynuclear Aromatic Hydrocarbons 
Benzo(a)anthracene LW2-W013-1 ug/l 6.1E-03 8.4E-03 

LW2-W013-2 ug/l 6.1E-03 8.4E-03 
LW3-W3032-WS-Int ug/l 6.1E-03 7.8E-03 

Benzo(a)pyrene LW3-W3032-WS-Int ug/l 6.6E-03 8.6E-03 
Benzo(b)fluoranthene LW2-W013-1 ug/l 6.8E-03 7.8E-03 

LW2-W013-2 ug/l 6.8E-03 7.8E-03 
LW3-W3032-WS-Int ug/l 6.8E-03 9.2E-03 
LW3-W4032-WS-Int ug/l 6.8E-03 6.9E-03 

Indeno(1,2,3-cd)pyrene LW2-W013-1 ug/l 6.1E-03 8.4E-03 
LW2-W013-2 ug/l 6.1E-03 8.4E-03 
LW3-W3032-WS-Int ug/l 6.1E-03 6.6E-03 

Naphthalene 
Pesticides 

LW3-W3032-WSXAD-Comb-Int ug/l 2.9E-02 5.3E-02 

Aldrin LW2-W013-1 ug/l 1.6E-05 4.7E-04 
LW2-W013-2 ug/l 1.6E-05 5.3E-04 
LW2-W014 ug/l 1.6E-05 4.9E-04 
LW2-W2014 ug/l 1.6E-05 4.8E-04 
LW2-W3014 ug/l 1.6E-05 4.9E-04 

RM 7.0 Polynuclear Aromatic Hydrocarbons 
Benzo(a)anthracene LW3-W3033-WS-Int ug/l 7.0E-03 7.8E-03 

LW3-W4033-WS-Int ug/l 7.0E-03 7.8E-03 
Benzo(a)pyrene LW3-W3033-WS-Int ug/l 6.6E-03 8.6E-03 

LW3-W4033-WS-Int ug/l 6.6E-03 8.6E-03 
Benzo(b)fluoranthene LW3-W3033-WS-Int ug/l 4.9E-03 9.2E-03 

LW3-W4033-WS-Int ug/l 4.9E-03 9.2E-03 
Indeno(1,2,3-cd)pyrene LW2-W016-1 ug/l 2.8E-03 4.2E-03 

LW2-W016-2 ug/l 2.8E-03 4.2E-03 
LW2-W2016-1 ug/l 2.8E-03 4.2E-03 
LW2-W3016-1 ug/l 2.8E-03 4.2E-03 
LW3-W3033-WS-Int ug/l 2.8E-03 6.6E-03 
LW3-W4033-WS-Int ug/l 2.8E-03 6.6E-03 
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TABLE F2-12.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Surface Water 
Exposure Medium: Surface Water, Direct Contact by a Diver 

Exposure Pointa Chemical of 
Potential Concern 

Sample ID Units Maximum Detected Concentration 
in Exposure Area Nondetect Result 

RM 11.0 Polynuclear Aromatic Hydrocarbons 
Benzo(a)pyrene LW2-W023 ug/l 6.3E-04 6.4E-03 

LW2-W2023 ug/l 6.3E-04 3.2E-03 
LW2-W3023 ug/l 6.3E-04 3.2E-03 
LW3-W1023-1 ug/l 6.3E-04 1.6E-03 
LW3-W1023-2 ug/l 6.3E-04 1.6E-03 
LW3-W2023-WS-Int ug/l 6.3E-04 8.6E-03 
LW3-W3023-WS-Int ug/l 6.3E-04 8.6E-03 
LW3-W4023-M2 ug/l 6.3E-04 8.6E-03 
LW3-W4023-WS-Int ug/l 6.3E-04 8.6E-03 

Benzo(b)fluoranthene LW2-W023 ug/l 8.2E-04 7.8E-03 
LW2-W2023 ug/l 8.2E-04 3.9E-03 
LW2-W3023 ug/l 8.2E-04 3.9E-03 
LW3-W1023-1 ug/l 8.2E-04 2.0E-03 
LW3-W1023-2 ug/l 8.2E-04 2.0E-03 
LW3-W2023-WS-Int ug/l 8.2E-04 9.2E-03 
LW3-W3023-WS-Int ug/l 8.2E-04 9.2E-03 
LW3-W4023-M2 ug/l 8.2E-04 9.2E-03 

LW3-W4023-WS-Int ug/l 8.2E-04 9.2E-03 

Notes: 
a Exposure areas not listed indicate there were no non-detected results with detection limits exceeding the maximum detected concentrations that were removed from the dataset prior to 

the calculation of exposure point concentrations. 
b The letters "Int" were added to all sample IDs for which integrated samples were combined prior to calculating exposure point concentrations.  This includes near-bottom/near-surface 

sample pairs, and vertically integrated samples taken from the same location on east, middle, and west sides of the river. 

c The letters "Combo" were added to all sample IDs for which XAD column and filter results were combined prior to calculating exposure point concentrations. 

Abbreviations: 
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid. 
RM = River mile. 
ug/l = Micrograms per liter. 
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TABLE F2-13.
 
Nondetects Greater Than The Maximum Detection Per Exposure Area
 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: In-Water Sediment 

Exposure Pointa Chemical of 
Potential Concern 

Sample ID Units Maximum Detected Concentration in 
Exposure Area Nondetect Result 

RM 2 East Pesticides 
Aldrin 

Dieldrin 

Total DDT 

LWG0102R001SDS015C00 
LWG0102R015SDS015C00 
LWG0102R001SDS015C00 
LWG0102R015SDS015C00 
LWG0102R015SDS015C00 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

2.59 
2.59 
9.28 
9.28 
8.33 

10 
9.6 
14 
20 
23 

RM 2.5 West Pesticides 
Dieldrin WLCDRD05PG00404 ug/kg 0.352 1 

RM 2.5 East Pesticides 
Aldrin 
Dieldrin 

Total DDT 

LW3-G609 
LW3-G609 

WLCDRD05PG00303 
LW3-G609 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

1.28 
0.53 
0.53 

26.027 

1.3 
3.8 
1 

41 
RM 3 West Polychlorinated Biphenyls 

Total Aroclors 
Pesticides 
Aldrin 

WR-WSI98SD0010 

LWG0103R040SDS015C00 

ug/kg 

ug/kg 

30.3 

1.09 

39 

2 
RM 3 East Polynuclear Aromatic Hydrocarbons 

Naphthalene 

Polychlorinated Biphenyls 
Total Aroclors 

LWG0103R001SDS015C00 
LWG0103R003SDS015C10 

WR-WSI98SD0040 

ug/kg 
ug/kg 

ug/kg 

29 
29 

34.45 

59 
58 

37 
RM 3.5 West Phthalates 

Bis(2-ethylhexyl) phthalate 

Polychlorinated Biphenyls 
Total Aroclors 
Pesticides 
Dieldrin 

WR-WSI98SD0110 
WR-WSI98SD0150 

WR-WSI98SD0110 

LWG0103R032SDS015C00 
WLCDRD05PG00606 

WLCDRD05PG140140Dup 
WR-WSI98SD0110 

ug/kg 
ug/kg 

ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

110 
110 

37.8 

0.249 
0.249 
0.249 
0.249 

170 
120 

40 

0.95 
1 
1 
2 

RM 3.5 East Polynuclear Aromatic Hydrocarbons 
Naphthalene 
Pesticides 
Aldrin 
Dieldrin 

LWG0103R005SDS015C00 

LW2-C094-A 
LW2-C094-A 

WR-WSI98SD0120 

ug/kg 

ug/kg 
ug/kg 

64 

1.65 
1.2 
1.2 

120 

1.7 
1.4 
1.9 

RM 4 West Phthalates 
Bis(2-ethylhexyl) phthalate WLCOFJ02240224020 

WR-WSI98SD0170 
WR-WSI98SD0240 
WR-WSI98SD0260 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

120 
120 
120 
120 

177 
140 
140 
140 

RM 4 East Phthalates 
Bis(2-ethylhexyl) phthalate 
Pesticides 
Aldrin 

LWG0103R004SDS015C30 

WLCOFJ0252C0152C010 
WLCOFJ0252C0552C050 

ug/kg 

ug/kg 
ug/kg 

14000 

3.18 
3.18 

19000 

10 
9.96 

RM 4.5 West Pesticides 
Dieldrin LW2-C138-A 

LW2-C158-A 
LWG0104R004SDS015C00 

WLCDRD05PG02222 
WLCDRD05PG02424 

WR-WSI98SD0350 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

0.391 
0.391 
0.391 
0.391 
0.391 
0.391 

0.87 
0.76 
0.7 
1.1 
1 

1.9 
RM 4.5 East Polychlorinated Biphenyls 

Total Aroclors WLCT4C04UP14UP14 ug/kg 83.5 100 
RM 5.5 West Pesticides 

Dieldrin LW3-G654 
WLCMRI02CS005CS005 

WR-WSI98SD0550 
WR-WSI98SD0570 

ug/kg 
ug/kg 
ug/kg 
ug/kg 

1.45 
1.45 
1.45 
1.45 

2 
2 
2 

1.9 
RM 5.5 East Pesticides 

Aldrin 
Dieldrin 

WLCOFJ0252A0352A030 
LWG0105R003SDS015C00 
WLCOFJ0252A0352A030 

ug/kg 
ug/kg 
ug/kg 

2.57 
5.3 
5.3 

2.83 
9.1 

5.67 
RM 6 West Metals 

Arsenic 

Thallium 

WLCMRI02CS004CS004 
WR-WSI98SD0690 
WR-WSI98SD0690 

mg/kg 
mg/kg 
mg/kg 

8.12 
8.12 

6 

10 
9 
9 

RM 6.5 West Metals 
Thallium 

Polychlorinated Biphenyls 
Total Aroclors 

WR-WSI98SD0700000CC 
WR-WSI98SD0720 
WR-WSI98SD0750 
WR-WSI98SD0770 
WR-WSI98SD0780 
WR-WSI98SD0800 
WR-WSI98SD0810 

WR-WSI98SD0770 
WR-WSI98SD0810 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

ug/kg 
ug/kg 

0.126 
0.126 
0.126 
0.126 
0.126 
0.126 
0.126 

326.8 
326.8 

8 
9 
9 

10 
8 
5 
8 

760 
2000 
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TABLE F2-13. 
Nondetects Greater Than The Maximum Detection Per Exposure Area 

Scenario Timeframe: Current/Future 
Medium: Sediment 
Exposure Medium: In-Water Sediment 

Exposure Pointa Chemical of 
Potential Concern 

Sample ID Units Maximum Detected Concentration in 
Exposure Area Nondetect Result 

Pesticides 
Aldrin 

Dieldrin 

WR-WSI98SD0780 
WR-WSI98SD0800 
WR-WSI98SD0810 

LWG0106R004SDS015C00 
WR-WSI98SD0770 
WR-WSI98SD0780 
WR-WSI98SD0800 
WR-WSI98SD0810 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

25.9 
25.9 
25.9 
3.9 
3.9 
3.9 
3.9 
3.9 

48 
48 
50 
8.4 
38 
95 
96 
99 

RM 6.5 East Pesticides 
Dieldrin LW2-C533-A 

WR-WSI98SD0740 
ug/kg 
ug/kg 

0.966 
0.966 

3.9 
2 

RM 7 West Polychlorinated Biphenyls 
Total Aroclors 

Pesticides 
Dieldrin 

LW2-G355 
LWG0107R006SDS015C00 

WR-WSI98SD0840 
WR-WSI98SD0870 
WR-WSI98SD0900 

WR-WSI98SD0920000CC 

LWG0107R006SDS015C00 
LWG2-PG-CP9A 

WR-WSI98SD0830 
WR-WSI98SD0840 
WR-WSI98SD0850 
WR-WSI98SD0870 
WR-WSI98SD0880 
WR-WSI98SD0900 

WR-WSI98SD0920000CC 
WR-WSI98SD0970 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

330.9 
330.9 
330.9 
330.9 
330.9 
330.9 

13 
13 
13 
13 
13 
13 
13 
13 
13 
13 

1000 
2200 
2000 
2000 
4000 
750 

270 
15 
97 
98 
20 
100 
190 
200 
38 
200 

RM 7 East Pesticides 
Dieldrin LWG0107R004SDS015C00 

WLCOFJ02480148010 
WLCOFJ02480248020 
WLCOFJ02480348030 
WLCOFJ02480548050 
WLCOFJ02480648060 

WR-WSI98SD0960 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 

0.39 
0.967 
0.672 
0.866 
0.823 
1.42 

2 
RM 7.5 West Metals 

Arsenic 

Polychlorinated Biphenyls 
Total Aroclors 
Pesticides 
Aldrin 

WR-WSI98SD1050 
WR-WSI98SD1070 
WR-WSI98SD1100 
WR-WSI98SD1130 

LWG0107R003SDS015C00 

LWG0107R003SDS015C00 
WLCOFJ02220122010 
WLCOFJ02220222020 

WLCOFJ022203122031 
WLCOFJ02220322030 
WLCOFJ02220422040 
WLCOFJ02220522050 
WLCOFJ02220622060 

WR-WSI98SD1170000CC 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

ug/kg 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

5.38 
5.38 
5.38 
5.38 

769.55 

0.972 
0.972 
0.972 
0.972 
0.972 
0.972 
0.972 
0.972 
0.972 

6 
6 
6 
6 

2600 

65 
1.07 
1.23 
1.24 
1.24 
1.73 
1.79 
1.62 
0.98 

RM 8 SIL Pesticides 
Aldrin WLCOFJ02M0301M3010 

WLCOFJ02M0303M3030 
ug/kg 
ug/kg 

6 
6 

26.6 
11.2 

RM 8.5 East Polynuclear Aromatic Hydrocarbons 
Dibenzo(a,h)anthracene WR-WSI98SD1450 ug/kg 22 24 

RM 9 East Polynuclear Aromatic Hydrocarbons 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Dibenzo(a,h)anthracene 
Dibenzo(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 

WLCOFJ02S0501S5010 
WLCOFJ02S0501S5010 
WLCOFJ02S0501S5010 
WLCOFJ02S0501S5010 
WLCOFJ02S0506S5060 
WLCOFJ02S0501S5010 

ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

22 
35 
39 
4.8 
4.8 
26 

132 
132 
264 
132 
16.8 
132 

RM 9.5 West Pesticides 
Total DDT LW3-G740 ug/kg 9.15 12 

RM 9.5 East Polynuclear Aromatic Hydrocarbons 
Naphthalene 
Pesticides 
Total DDT 

LWG0109R041SDS015C00 

LWG0109R041SDS015C00 
PSYSEA98PSY70PSY70S 
PSYSEA98PSY71PSY71S 

ug/kg 

ug/kg 
ug/kg 
ug/kg 

12 

2.75 
2.75 
2.75 

19 

5.2 
6 
6 

RM 10 East Phthalates 
Bis(2-ethylhexyl) phthalate LW2-G505 ug/kg 340 1100 

Notes: 
a Exposure areas not listed indicate there were no non-detected results with detection limits exceeding the maximum detected concentrations that were removed from the dataset prior to the calculation 

of exposure point concentrations. 

Abbreviations: 
mg/kg = Milligrams per kilogram.
 
RM = River mile.
 
ug/kg = Micrograms per kilogram.
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TABLE F2-14 
Chemicals With Fewer Than 10 Samples Used In 95% UCL Calculations 
Shellfish Tissue 

Number of samples used to 
calculate 95% UCLs,

Exposure Pointa Chemical of Potential Concernb 
per species and tissue type 

Crayfish, WB Clam, UD 
RM 7 West Polynuclear Aromatic Hydrocarbons 

Fluoranthene 5 
Pyrene 5 
Pesticides 
Total Chlordanes 5 
Total DDD 5 
Total DDE 5 
Total DDT 5 

Study Area Wide Butyltins 
Butyltin ion 5 
Polynuclear Aromatic Hydrocarbons 
1-Methylnaphthalene 7 
Benzo(e)pyrene 7 
Perylene 7 
Semi-Volatile Organic Compounds 

7Benzoic acid 

Notes: 
a 

b 

Abbreviations: 

Table lists all exposure areas for which at least one 95% UCL was calculcated using less than 10 

samples.
 
List includes all chemicals of potential concern for which at least one 95% UCL was calculated 

using less than 10 samples.
 

-- = Not applicable. A 95% UCL was not calculated with fewer than 10 samples for this species 

and exposure area.
 
95% UCL = 95% upper confidence limit on the mean.
 
DDD = Dichlorodiphenyldichloroethane.
 
DDE = Dichlorodiphenyldichloroethylene.
 
DDT = Dichlorodiphenyltrichloroethane.
 
RM = River mile.
 
UD = Undepurated.
 
WB= Whole body.
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Chemical of Potential 

Number of in-water samples used to calculate 95% UCLs, per exposure areab 
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R
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R
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R
M

 9

R
M

 1

R
M

 1
0 

E

R
M

 1

R
M

 1

R
M

 1
1 

E

R
M

 1

Metals 
Arsenic 5 5 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 9 6 7 5 8 
Lead 5 5 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 9 6 7 5 8 
Mercury 5 5 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 9 6 7 5 8 
Thallium -­ -­ -­ -­ -­ -­ -­ -­ -­ 6 9 5 -­ 6 9 5 -­ -­ -­ 9 -­ 7  6  6  9  7  -­ -­ -­ -­ -­ -­ -­ -­ --
Butyltins 
Tributyltin ion -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 -­ -­ -­ -­ 8 5 -­ -­ -­ -­ 9 -­ -­ -­ 9 -­ -­ -­ -­ -­ -­ -­ -­
Polynuclear Aromatic Hydrocarbons 
Benzo(a)anthracene 5 5 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 9 6 7 5 8 
Benzo(a)pyrene 5 5 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 9 6 7 5 8 
Benzo(b)fluoranthene 5 5 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 9 6 7 5 8 
Benzo(k)fluoranthene 5 5 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 -­ 9  9  6  7  -­ 8  
Dibenzo(a,h)anthracene 5 5 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 9 6 7 5 8 
Indeno(1,2,3-cd)pyrene 5 5 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 9 6 7 5 8 
Naphthalene 5 -­ 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 9 -­ -­ -­ 8 
Phthalates 
Bis(2-ethylhexyl) phthalate -­ -­ 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 8 -­ 7 -­ -­
Polychlorinated Biphenyls 
Total Aroclors -­ -­ 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 -­ 9 9 6 7 5 8 
Total PCB Congeners -­ -­ -­ -­ -­ 7 -­ -­ -­ -­ -­ 5 5 -­ -­ 8 -­ 6  7  9  9  -­ -­ -­ -­ 8  6  -­ 6  -­ -­ -­ -­ -­ -­
Total PCBs, Adjusted -­ -­ -­ -­ -­ 7 -­ -­ -­ -­ -­ 5 5 -­ -­ 8 -­ 6  7  9  9  -­ -­ -­ -­ 8  6  -­ 6  -­ -­ -­ -­ -­ -­
Total Dioxin-like PCBs -­ -­ -­ -­ -­ 7 -­ -­ -­ -­ -­ 5 5 -­ -­ 8 -­ 6  7  9  9  -­ -­ -­ -­ 8  6  -­ 6  -­ -­ -­ -­ -­ -­
Dioxin/Furan 
Total PCB TEQ 5 -­ -­ -­ -­ 7 -­ -­ -­ -­ -­ 5 5 -­ -­ 8 -­ 6  7  9  9  -­ -­ -­ -­ 8  6  -­ 6  -­ -­ -­ -­ -­ -­
Total Dioxin/Furan TEQ -­ 5 -­ 8 -­ -­ -­ 5 6 -­ -­ 6 -­ -­ -­ 5 -­ -­ 9 -­ 8 -­ -­ -­ 9 5 -­ -­ -­ -­ -­ -­ -­ -­ -­
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TABLE F2-15 
Chemicals With Fewer Than 10 Samples Used In 95% UCL Calculations 
In-Water Sediment 

Chemical of Potential 
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Number of in-water samples used to calculate 95% UCLs, per exposure areab 

Pesticides 
Total DDT 5 5 8 -­ -­ -­ 7 -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ -­ 9 -­ 6 -­ -­ 8 

Notes: 
a List includes all chemicals of potential concern for which at least one 95% UCL was calculated using less than 10 samples. 
b In-water sediment exposure areas are per ½  river mile, per side of river. Table includes all exposure areas for which at least one 95% UCL was calculcated using less than 10 samples. 

Abbreviations: 
-- = Not applicable. A 95% UCL was not calculated with fewer than 10 samples for this medium and exposure area. 
95% UCL = 95% upper confidence limit on the mean. 
DDT = Dichlorodiphenyltrichloroethane. 
E = East. 
MC = Multnomah Channel. 
PCB = Polychlorinated Biphenyls. 
RM = River mile. 
SIL = Swan Island Lagoon. 
TEQ = Toxic equivalents. 
W = West. 
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TABLE F2-16 
Chemicals With Fewer Than 10 Samples Used In 95% UCL Calculations 
Fish Tissue 

Number of samples used to calculate 95% UCLs, per tissue type, species, and exposure areaa 

Tissue Type: Whole Body Tissue Fillet Tissue Fillet Without Skin 

COPCb  Species: Smallmouth Bass Carp Brown Bullhead Smallmouth Bass Carp Brown Bullhead Sturgeon 

Exposure Area: RM 4 RM 7 Study Area Wide Study Area Wide Study Area Wide Study Area Wide Study Area Wide Study Area Wide 
Metals 
Aluminum 5 5 -- 6 -- -- 6 --
Arsenic, inorganic 5 5 -- 6 -- -- -- 5 
Cadmium 5 -- -- 6 -- -- -- --
Chromium -- -- -- 6 -- -- -- 5 
Cobalt -- -- -- -- -- -- -- 5 
Copper 5 5 -- 6 -- -- 6 5 
Iron -- -- -- -- -- -- -- 5 
Lead 5 5 -- 6 -- -- -- --
Manganese 5 5 -- 6 -- -- 6 5 
Mercury 5 5 -- 6 -- -- 6 5 
Nickel 5 -- -- 6 -- -- 6 5 
Selenium -- -- -- -- -- -- -- 5 
Thallium 5 5 -- -- -- -- 6 --
Zinc 5 5 -- 6 -- -- 6 5 
Butyltins 
Butyltin ion -- -- 9 -- -- -- -- --
Dibutyltin ion -- -- 9 -- -- -- -- --
Tributyltin ion -- -- 9 -- -- 9 -- --
Polynuclear Aromatic Hydrocarbons 
1-Methylnaphthalene -- -- 9 -- -- 9 -- --
2-Methylnaphthalene -- 5 -- -- -- 9 -- --
Acenaphthene -- -- -- -- -- 9 -- --
Acenaphthylene -- -- -- -- -- 9 -- --
Anthracene -- -- -- -- -- 9 -- --
Dibenzothiophene -- -- 9 -- -- 9 -- --
Fluoranthene -- -- -- -- -- 9 -- --
Fluorene -- -- -- -- -- 9 -- --
Phenanthrene -- -- -- -- -- 9 -- --
Pyrene -- -- -- -- -- 9 -- --
Semi-Volatile Organic Compounds 
Benzyl alcohol -- -- -- -- -- 9 -- --
Dibenzofuran -- -- -- -- -- 9 -- --
Phenols 
4-Nitrophenol -- -- 8 -- -- 9 -- --
Polychlorinated Biphenyls 
Total Aroclors -- -- 6 6 5 6 6 5 
Total PCB Congeners 5 5 -- 6 -- 9 -- 5 
Total Dioxin-like PCBs 5 5 -- 6 -- 9 -- 5 
Total PCBs, Adjusted 5 5 -- 6 -- 9 -- 5 
Dioxin/Furans 
Total Dioxin/Furan TEQ 5 5 -- 6 -- 9 -- 5 
Total PCB TEQ 5 5 -- 6 -- 9 -- 5 
Pesticides 
Total DDD 5 5 -- 6 -- -- -- --
Total DDE 5 5 -- 6 -- -- 6 5 
Total DDT -- 5 -- 6 -- -- -- 5 

Notes: 
a Table lists all exposure areas for which at least one 95% UCL was calculcated using less than 10 samples. 

b Table lists all COPCs for which at least one 95% UCL was calculated using less than 10 samples. 

Abbreviations: 

-- = Not applicable. A 95% UCL was not calculated with fewer than 10 samples for this species, tissue type, and exposure area. 

95% UCL = 95% upper confidence limit on the mean. 
COPC = Chemical of potential concern. 
DDD = Dichlorodiphenyldichloroethane. 
DDE = Dichlorodiphenyldichloroethylene. 
DDT = Dichlorodiphenyltrichloroethane. 
PCB = Polychlorinated Biphenyls. 
RM = River mile. 
TEQ = Toxic equivalents. 

DO NOT QUOTE OR CITE 
This document is currently under review by US EPA and its federal, state, and 

tribal partners, and is subject to change in whole or in part. Page 1 of 1 



 

LWG Portland Harbor RI/FS 

Lower Willamette Group Draft Remedial Investigation Report 
Appendix F: BHHRA 

September 23, 2009 

TABLE F2-17 
Chemicals With Fewer Than 10 Samples Used In 95% UCL Calculations 
Surface Water Scenarios 

COPCb

 Exposure Scenario: 

Exposure Area: 2E 2W 3.5E 5.5E 6.0W 6.5E 7.0W 7.5W 8.5W 9.5W Trans, RM 
3.9 

Trans, RM 
6.3 

Trans, RM 
11 

Trans, RM 
3.9 

Trans, RM 
6.3 

Trans, RM 
11 

Trans, RM 
3.9 

Trans, RM 
6.3 

Trans, RM 
11 

Metals 
Arsenic, total 5 5 5 5 5 -- 8 5 5 5 7 6 9 7 6 9 7 6 9 
Arsenic, dissolved -- 5 -- -- -- -- 8 5 -- 5 7 -- 9 7 -- 9 7 -- 9 
Pesticides 
Aldrin -- -- -- -- -- 7 6 -- -- -- -- 6 8 -- -- -- -- -- --
Conventionals 
Perchlorate -- -- -- -- -- -- 9 -- -- -- -- -- -- -- -- -- -- -- --

Notes: 
a 
b 

Abbreviations: 

Number of surface water samples used to calculate 95% UCLs, per exposure scenario and exposure area 

Diver, Direct Contact Transient, 
Direct Contact 

Hypothetical Drinking Water 
Use 

Table lists all exposure areas for which at least one 95% UCL was calculcated using less than 10 samples. 
 

Tables lists all COPCs for which at least one 95% UCL was calculated using less than 10 samples. 
 

-- = Not applicable. A 95% UCL was not calculated with fewer than 10 samples for this medium, receptor, and exposure area. 
 

95% UCL = 95% upper confidence limit on the mean.
 

COPC = Chemical of potential concern. 
 

Trans = Transect sampling location.
 

RM = River MIle. 
 

W = West. 
 

E = East. 
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A B C D E F G H I J K L

Adjusted Level of Significance 0.0086    95% CLT UCL 5.345

nu star 24.75

Approximate Chi Square Value (.05) 14.42 Nonparametric Statistics

k star (bias corrected) 2.475 Data appear Normal at 5% Significance Level

Theta Star 1.65

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 5.708    99% Chebyshev (MVUE) UCL 13.22

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.109

   95% Adjusted-CLT UCL 5.276  97.5% Chebyshev (MVUE) UCL 9.832

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.719    95% H-UCL 8.845

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.969 Shapiro Wilk Test Statistic 0.909

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.189

Coefficient of Variation 0.42

SD 1.714

Median 4.48 SD of log Data 0.5

Mean 4.084 Mean of log Data 1.319

Maximum 6.36 Maximum of Log Data 1.85

Raw Statistics Log-transformed Statistics

Minimum 1.68 Minimum of Log Data 0.519

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Arsenic

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   C:\LWG_200808\InWatSed_Input_RM1.0E.wst

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% Modified-t UCL 52.75    99% Chebyshev (MVUE) UCL 171.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 93.84

   95% Adjusted-CLT UCL 47.04  97.5% Chebyshev (MVUE) UCL 120.2

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 52.9    95% H-UCL 404.5

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Test Statistic 0.847

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.198

Coefficient of Variation 0.716

SD 22.51

Median 36 SD of log Data 0.986

Mean 31.44 Mean of log Data 3.13

Maximum 56 Maximum of Log Data 4.025

Raw Statistics Log-transformed Statistics

Minimum 6.6 Minimum of Log Data 1.887

Number of Valid Observations 5 Number of Distinct Observations 5

Benzo(a)anthracene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 5.719

   95% Adjusted Gamma UCL 9.083

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11.71

   95% Approximate Gamma UCL 7.009

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.426

97.5% Chebyshev(Mean, Sd) UCL 8.872

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 5.048

Kolmogorov-Smirnov Test Statistic 0.242    95% Percentile Bootstrap UCL 5.24

Anderson-Darling 5% Critical Value 0.68    95% Hall's Bootstrap UCL 5.277

Anderson-Darling Test Statistic 0.32    95% Bootstrap-t UCL 5.51

   95% Standard Bootstrap UCL 5.21

Adjusted Chi Square Value 11.13    95% Jackknife UCL 5.719



107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

A B C D E F G H I J K L

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.819 Shapiro Wilk Test Statistic 0.769

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.425

Coefficient of Variation 0.782

SD 36.26

Median 66 SD of log Data 1.251

Mean 46.38 Mean of log Data 3.366

Maximum 84 Maximum of Log Data 4.431

Raw Statistics Log-transformed Statistics

Minimum 6.6 Minimum of Log Data 1.887

Number of Valid Observations 5 Number of Distinct Observations 5

Benzo(a)pyrene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 52.9

   95% Adjusted Gamma UCL 154.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 131.6

   95% Approximate Gamma UCL 90.34

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 75.32

97.5% Chebyshev(Mean, Sd) UCL 94.3

Kolmogorov-Smirnov 5% Critical Value 0.361    95% BCA Bootstrap UCL 45.2

Kolmogorov-Smirnov Test Statistic 0.268    95% Percentile Bootstrap UCL 45.32

Anderson-Darling 5% Critical Value 0.686    95% Hall's Bootstrap UCL 40.49

Anderson-Darling Test Statistic 0.474    95% Bootstrap-t UCL 50.03

   95% Standard Bootstrap UCL 46.19

Adjusted Chi Square Value 1.668    95% Jackknife UCL 52.9

Adjusted Level of Significance 0.0086    95% CLT UCL 48

nu star 8.21

Approximate Chi Square Value (.05) 2.857 Nonparametric Statistics

k star (bias corrected) 0.821 Data appear Normal at 5% Significance Level

Theta Star 38.29

Gamma Distribution Test Data Distribution
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Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.531

Coefficient of Variation 0.69

SD 29

Median 59 SD of log Data 0.983

Mean 42 Mean of log Data 3.425

Maximum 69 Maximum of Log Data 4.234

Raw Statistics Log-transformed Statistics

Minimum 10 Minimum of Log Data 2.303

Number of Valid Observations 5 Number of Distinct Observations 5

Benzo(b)fluoranthene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 80.95

   95% Adjusted Gamma UCL 323.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 207.7

   95% Approximate Gamma UCL 166.5

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 117.1

97.5% Chebyshev(Mean, Sd) UCL 147.6

Kolmogorov-Smirnov 5% Critical Value 0.363    95% BCA Bootstrap UCL 66.2

Kolmogorov-Smirnov Test Statistic 0.361    95% Percentile Bootstrap UCL 70.2

Anderson-Darling 5% Critical Value 0.689    95% Hall's Bootstrap UCL 60.04

Anderson-Darling Test Statistic 0.703    95% Bootstrap-t UCL 83.15

   95% Standard Bootstrap UCL 70.65

Adjusted Chi Square Value 0.88    95% Jackknife UCL 80.95

Adjusted Level of Significance 0.0086    95% CLT UCL 73.05

nu star 6.135

Approximate Chi Square Value (.05) 1.709 Nonparametric Statistics

k star (bias corrected) 0.614 Data appear Normal at 5% Significance Level

Theta Star 75.6

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 80.43    99% Chebyshev (MVUE) UCL 317.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 168

   95% Adjusted-CLT UCL 69.76  97.5% Chebyshev (MVUE) UCL 218.5

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 80.95    95% H-UCL 2719

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Warning:  There are only 4 Distinct Values in this data

Skewness -0.0931

Coefficient of Variation 0.839

SD 22.24

Median 29 SD of log Data 1.313

Mean 26.52 Mean of log Data 2.755

Maximum 51 Maximum of Log Data 3.932

Raw Statistics Log-transformed Statistics

Minimum 3.8 Minimum of Log Data 1.335

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 4

Benzo(k)fluoranthene

Potential UCL to Use Use 95% Student's-t UCL 69.65

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 204

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 171

   95% Approximate Gamma UCL 119.7

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 98.53

97.5% Chebyshev(Mean, Sd) UCL 123

Kolmogorov-Smirnov 5% Critical Value 0.361    95% BCA Bootstrap UCL 59.8

Kolmogorov-Smirnov Test Statistic 0.365    95% Percentile Bootstrap UCL 62.2

Anderson-Darling 5% Critical Value 0.685    95% Hall's Bootstrap UCL 51.79

Anderson-Darling Test Statistic 0.764    95% Bootstrap-t UCL 69.35

   95% Standard Bootstrap UCL 61.15

Adjusted Chi Square Value 1.712    95% Jackknife UCL 69.65

Adjusted Level of Significance 0.0086    95% CLT UCL 63.33

nu star 8.314

Approximate Chi Square Value (.05) 2.918 Nonparametric Statistics

k star (bias corrected) 0.831 Data appear Normal at 5% Significance Level

Theta Star 50.52

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 69.13    99% Chebyshev (MVUE) UCL 229.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 125.6

   95% Adjusted-CLT UCL 60.04  97.5% Chebyshev (MVUE) UCL 160.8

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 69.65    95% H-UCL 535.3

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.782 Shapiro Wilk Test Statistic 0.745

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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Maximum 9.1 Maximum of Log Data 2.208

Raw Statistics Log-transformed Statistics

Minimum 1.3 Minimum of Log Data 0.262

Number of Valid Observations 5 Number of Distinct Observations 5

Dibenzo(a,h)anthracene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 47.73

   95% Adjusted Gamma UCL 204.1

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 125.5

   95% Approximate Gamma UCL 101.5

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 69.88

97.5% Chebyshev(Mean, Sd) UCL 88.65

Kolmogorov-Smirnov 5% Critical Value 0.364    95% BCA Bootstrap UCL 40.36

Kolmogorov-Smirnov Test Statistic 0.283    95% Percentile Bootstrap UCL 41

Anderson-Darling 5% Critical Value 0.69    95% Hall's Bootstrap UCL 34.94

Anderson-Darling Test Statistic 0.584    95% Bootstrap-t UCL 46.89

   95% Standard Bootstrap UCL 40.97

Adjusted Chi Square Value 0.741    95% Jackknife UCL 47.73

Adjusted Level of Significance 0.0086    95% CLT UCL 42.88

nu star 5.705

Approximate Chi Square Value (.05) 1.491 Nonparametric Statistics

k star (bias corrected) 0.571 Data appear Normal at 5% Significance Level

Theta Star 46.48

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 47.66    99% Chebyshev (MVUE) UCL 188.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 98.91

   95% Adjusted-CLT UCL 42.44  97.5% Chebyshev (MVUE) UCL 129

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 47.73    95% H-UCL 2304

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.862 Shapiro Wilk Test Statistic 0.782

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Relevant UCL Statistics

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.
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Potential UCL to Use Use 95% Student's-t UCL 9.103

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 25.26

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 22.32

   95% Approximate Gamma UCL 15.12

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 12.87

97.5% Chebyshev(Mean, Sd) UCL 16.06

Kolmogorov-Smirnov 5% Critical Value 0.361    95% BCA Bootstrap UCL 7.54

Kolmogorov-Smirnov Test Statistic 0.291    95% Percentile Bootstrap UCL 8.04

Anderson-Darling 5% Critical Value 0.685    95% Hall's Bootstrap UCL 6.846

Anderson-Darling Test Statistic 0.581    95% Bootstrap-t UCL 8.435

   95% Standard Bootstrap UCL 7.962

Adjusted Chi Square Value 1.911    95% Jackknife UCL 9.103

Adjusted Level of Significance 0.0086    95% CLT UCL 8.28

nu star 8.777

Approximate Chi Square Value (.05) 3.193 Nonparametric Statistics

k star (bias corrected) 0.878 Data appear Normal at 5% Significance Level

Theta Star 6.266

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 9.06    99% Chebyshev (MVUE) UCL 28.91

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 15.89

   95% Adjusted-CLT UCL 8  97.5% Chebyshev (MVUE) UCL 20.29

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.103    95% H-UCL 56.98

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.833 Shapiro Wilk Test Statistic 0.807

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.348

Coefficient of Variation 0.687

SD 3.78

Median 6.6 SD of log Data 0.941

Mean 5.5 Mean of log Data 1.413
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 80.81

97.5% Chebyshev(Mean, Sd) UCL 101.5

Kolmogorov-Smirnov 5% Critical Value 0.362    95% BCA Bootstrap UCL 47.44

Kolmogorov-Smirnov Test Statistic 0.33    95% Percentile Bootstrap UCL 48

Anderson-Darling 5% Critical Value 0.686    95% Hall's Bootstrap UCL 43.96

Anderson-Darling Test Statistic 0.564    95% Bootstrap-t UCL 58.96

   95% Standard Bootstrap UCL 48.93

Adjusted Chi Square Value 1.319    95% Jackknife UCL 56.32

Adjusted Level of Significance 0.0086    95% CLT UCL 50.97

nu star 7.346

Approximate Chi Square Value (.05) 2.362 Nonparametric Statistics

k star (bias corrected) 0.735 Data appear Normal at 5% Significance Level

Theta Star 44.76

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 56.17    99% Chebyshev (MVUE) UCL 193.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 104.6

   95% Adjusted-CLT UCL 50.01  97.5% Chebyshev (MVUE) UCL 134.7

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 56.32    95% H-UCL 666.9

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.874 Shapiro Wilk Test Statistic 0.818

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.183

Coefficient of Variation 0.748

SD 24.59

Median 43 SD of log Data 1.073

Mean 32.88 Mean of log Data 3.125

Maximum 62 Maximum of Log Data 4.127

Raw Statistics Log-transformed Statistics

Minimum 6.2 Minimum of Log Data 1.825

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Indeno(1,2,3-cd)pyrene
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Adjusted Chi Square Value 2.055    95% Jackknife UCL 20.38

Adjusted Level of Significance 0.0086    95% CLT UCL 18.23

nu star 9.103

Approximate Chi Square Value (.05) 3.389 Nonparametric Statistics

k star (bias corrected) 0.91 Data appear Normal at 5% Significance Level

Theta Star 12.03

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 20.95    99% Chebyshev (MVUE) UCL 47.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 26.72

   95% Adjusted-CLT UCL 21.88  97.5% Chebyshev (MVUE) UCL 33.7

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 20.38    95% H-UCL 58.08

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.793 Shapiro Wilk Test Statistic 0.926

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.726

Coefficient of Variation 0.904

SD 9.894

Median 6.14 SD of log Data 0.801

Mean 10.95 Mean of log Data 2.114

Maximum 27.7 Maximum of Log Data 3.321

Raw Statistics Log-transformed Statistics

Minimum 3.74 Minimum of Log Data 1.319

Number of Valid Observations 5 Number of Distinct Observations 5

Lead

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 56.32

   95% Adjusted Gamma UCL 183.1

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 142.3

   95% Approximate Gamma UCL 102.2
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   95% Modified-t UCL 4.701    99% Chebyshev (MVUE) UCL 5.353

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.666

   95% Adjusted-CLT UCL 5.288  97.5% Chebyshev (MVUE) UCL 3.572

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.465    95% H-UCL 8057767

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.556 Shapiro Wilk Test Statistic 0.676

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.236

Coefficient of Variation 2.19

SD 3.167

Median 0.021 SD of log Data 2.55

Mean 1.446 Mean of log Data -2.525

Maximum 7.11 Maximum of Log Data 1.962

Raw Statistics Log-transformed Statistics

Minimum 0.019 Minimum of Log Data -3.963

Number of Valid Observations 5 Number of Distinct Observations 5

Mercury

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 20.38

   95% Adjusted Gamma UCL 48.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 54.98

   95% Approximate Gamma UCL 29.41

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 30.24

97.5% Chebyshev(Mean, Sd) UCL 38.58

Kolmogorov-Smirnov 5% Critical Value 0.361    95% BCA Bootstrap UCL 20.05

Kolmogorov-Smirnov Test Statistic 0.286    95% Percentile Bootstrap UCL 18.6

Anderson-Darling 5% Critical Value 0.685    95% Hall's Bootstrap UCL 64.36

Anderson-Darling Test Statistic 0.401    95% Bootstrap-t UCL 62.31

   95% Standard Bootstrap UCL 17.49
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Shapiro Wilk Test Statistic 0.799 Shapiro Wilk Test Statistic 0.923

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.584

Coefficient of Variation 1.28

SD 2.294

Median 0.68 SD of log Data 1.485

Mean 1.792 Mean of log Data -0.215

Maximum 5.6 Maximum of Log Data 1.723

Raw Statistics Log-transformed Statistics

Minimum 0.179 Minimum of Log Data -1.72

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

In Case Bootstrap t and/or Hall's Bootstrap yields an unreasonably large UCL value, use 97.5% or 99% Chebyshev (Mean, Sd) UCL

Total DDT

Potential UCL to Use Use 95% Hall's Bootstrap UCL 2019

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 40.24

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 15.54

   95% Approximate Gamma UCL 16.52

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.618

97.5% Chebyshev(Mean, Sd) UCL 10.29

Kolmogorov-Smirnov 5% Critical Value 0.385    95% BCA Bootstrap UCL 4.282

Kolmogorov-Smirnov Test Statistic 0.447    95% Percentile Bootstrap UCL 2.879

Anderson-Darling 5% Critical Value 0.759    95% Hall's Bootstrap UCL 2019

Anderson-Darling Test Statistic 1.076    95% Bootstrap-t UCL 5050

   95% Standard Bootstrap UCL 3.603

Adjusted Chi Square Value 0.0833    95% Jackknife UCL 4.465

Adjusted Level of Significance 0.0086    95% CLT UCL 3.775

nu star 2.318

Approximate Chi Square Value (.05) 0.203 Nonparametric Statistics

k star (bias corrected) 0.232 Data do not follow a Discernable Distribution (0.05)

Theta Star 6.237

Gamma Distribution Test Data Distribution
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Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.267

Coefficient of Variation 0.623

SD 0.292

Median 0.349 SD of log Data 0.61

Mean 0.468 Mean of log Data -0.908

Maximum 0.937 Maximum of Log Data -0.0655

Raw Statistics Log-transformed Statistics

Minimum 0.183 Minimum of Log Data -1.696

Number of Valid Observations 5 Number of Distinct Observations 5

Total Dioxin/Furan TEQ

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 3.979

   95% Adjusted Gamma UCL 21.06

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12

   95% Approximate Gamma UCL 9.051

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.263

97.5% Chebyshev(Mean, Sd) UCL 8.198

Kolmogorov-Smirnov 5% Critical Value 0.367    95% BCA Bootstrap UCL 3.852

Kolmogorov-Smirnov Test Statistic 0.225    95% Percentile Bootstrap UCL 3.44

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 11.36

Anderson-Darling Test Statistic 0.338    95% Bootstrap-t UCL 13.84

   95% Standard Bootstrap UCL 3.304

Adjusted Chi Square Value 0.369    95% Jackknife UCL 3.979

Adjusted Level of Significance 0.0086    95% CLT UCL 3.479

nu star 4.334

Approximate Chi Square Value (.05) 0.858 Nonparametric Statistics

k star (bias corrected) 0.433 Data appear Normal at 5% Significance Level

Theta Star 4.134

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 4.1    99% Chebyshev (MVUE) UCL 12.26

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.361

   95% Adjusted-CLT UCL 4.256  97.5% Chebyshev (MVUE) UCL 8.351

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.979    95% H-UCL 455.8

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762
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Potential UCL to Use Use 95% Student's-t UCL 0.746

   95% Adjusted Gamma UCL 1.358

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.767

   95% Approximate Gamma UCL 0.957

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.037

97.5% Chebyshev(Mean, Sd) UCL 1.283

Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 0.702

Kolmogorov-Smirnov Test Statistic 0.235    95% Percentile Bootstrap UCL 0.668

Anderson-Darling 5% Critical Value 0.682    95% Hall's Bootstrap UCL 2.21

Anderson-Darling Test Statistic 0.25    95% Bootstrap-t UCL 1.142

   95% Standard Bootstrap UCL 0.663

Adjusted Chi Square Value 5.303    95% Jackknife UCL 0.746

Adjusted Level of Significance 0.0086    95% CLT UCL 0.683

nu star 15.38

Approximate Chi Square Value (.05) 7.529 Nonparametric Statistics

k star (bias corrected) 1.538 Data appear Normal at 5% Significance Level

Theta Star 0.304

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.759    99% Chebyshev (MVUE) UCL 1.714

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.013

   95% Adjusted-CLT UCL 0.762  97.5% Chebyshev (MVUE) UCL 1.25

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.746    95% H-UCL 1.338

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Test Statistic 0.98

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

the resulting calculations may not be reliable enough to draw conclusions
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   C:\LWG_200808\InWatSed_Input_RM1.0W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 1.85 Minimum of Log Data 0.615

Maximum 5.28 Maximum of Log Data 1.664

Mean 4.208 Mean of log Data 1.376

Median 4.68 SD of log Data 0.43

SD 1.354

Coefficient of Variation 0.322

Skewness -1.94

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.765 Shapiro Wilk Test Statistic 0.694

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.499    95% H-UCL 7.816

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.805

   95% Adjusted-CLT UCL 4.643  97.5% Chebyshev (MVUE) UCL 9.339

   95% Modified-t UCL 5.411    99% Chebyshev (MVUE) UCL 12.35

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.472 Data appear Normal at 5% Significance Level

Theta Star 1.212

nu star 34.72

Approximate Chi Square Value (.05) 22.24 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 5.204
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Adjusted Chi Square Value 18.01    95% Jackknife UCL 5.499

   95% Standard Bootstrap UCL 5.088

Anderson-Darling Test Statistic 0.852    95% Bootstrap-t UCL 5.042

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 4.735

Kolmogorov-Smirnov Test Statistic 0.405    95% Percentile Bootstrap UCL 4.944

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 4.848

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.847

97.5% Chebyshev(Mean, Sd) UCL 7.989

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.23

   95% Approximate Gamma UCL 6.569

   95% Adjusted Gamma UCL 8.114

Potential UCL to Use Use 95% Student's-t UCL 5.499

Recommended UCL exceeds the maximum observation

Benzo(a)anthracene

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 4

Raw Statistics Log-transformed Statistics

Minimum 14 Minimum of Log Data 2.639

Maximum 150 Maximum of Log Data 5.011

Mean 50 Mean of log Data 3.543

Median 28 SD of log Data 0.878

SD 56.27

Coefficient of Variation 1.125

Skewness 2.161

Warning:  There are only 4 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.652 Shapiro Wilk Test Statistic 0.824

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 103.6    95% H-UCL 347.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 123.2
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   95% Adjusted-CLT UCL 117.4  97.5% Chebyshev (MVUE) UCL 156.5

   95% Modified-t UCL 107.7    99% Chebyshev (MVUE) UCL 221.8

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.733 Data appear Lognormal at 5% Significance Level

Theta Star 68.18

nu star 7.334

Approximate Chi Square Value (.05) 2.355 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 91.39

Adjusted Chi Square Value 1.314    95% Jackknife UCL 103.6

   95% Standard Bootstrap UCL 86.46

Anderson-Darling Test Statistic 0.775    95% Bootstrap-t UCL 1139

Anderson-Darling 5% Critical Value 0.686    95% Hall's Bootstrap UCL 480.2

Kolmogorov-Smirnov Test Statistic 0.415    95% Percentile Bootstrap UCL 98.4

Kolmogorov-Smirnov 5% Critical Value 0.362    95% BCA Bootstrap UCL 98.8

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 159.7

97.5% Chebyshev(Mean, Sd) UCL 207.1

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 300.4

   95% Approximate Gamma UCL 155.7

   95% Adjusted Gamma UCL 279

Potential UCL to Use Use 95% H-UCL 347.6

Recommended UCL exceeds the maximum observation

Benzo(a)pyrene

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 21 Minimum of Log Data 3.045

Maximum 240 Maximum of Log Data 5.481

Mean 74.2 Mean of log Data 3.862

Median 37 SD of log Data 0.942

SD 93.01

Coefficient of Variation 1.254

Skewness 2.196

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics
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Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.635 Shapiro Wilk Test Statistic 0.807

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 162.9    95% H-UCL 664.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 184.3

   95% Adjusted-CLT UCL 186.3  97.5% Chebyshev (MVUE) UCL 235.2

   95% Modified-t UCL 169.7    99% Chebyshev (MVUE) UCL 335.3

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.639 Data appear Lognormal at 5% Significance Level

Theta Star 116.2

nu star 6.388

Approximate Chi Square Value (.05) 1.841 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 142.6

Adjusted Chi Square Value 0.967    95% Jackknife UCL 162.9

   95% Standard Bootstrap UCL 135.9

Anderson-Darling Test Statistic 0.796    95% Bootstrap-t UCL 818.4

Anderson-Darling 5% Critical Value 0.689    95% Hall's Bootstrap UCL 735.3

Kolmogorov-Smirnov Test Statistic 0.408    95% Percentile Bootstrap UCL 121.2

Kolmogorov-Smirnov 5% Critical Value 0.363    95% BCA Bootstrap UCL 158.6

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 255.5

97.5% Chebyshev(Mean, Sd) UCL 334

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 488.1

   95% Approximate Gamma UCL 257.4

   95% Adjusted Gamma UCL 490.4

Potential UCL to Use Use 95% H-UCL 664.2

Recommended UCL exceeds the maximum observation

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 4

Raw Statistics Log-transformed Statistics

Minimum 30 Minimum of Log Data 3.401

Maximum 230 Maximum of Log Data 5.438

Mean 73.8 Mean of log Data 3.923

Median 37 SD of log Data 0.851

SD 87.37

Coefficient of Variation 1.184

Skewness 2.23

Warning:  There are only 4 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.
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It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.583 Shapiro Wilk Test Statistic 0.645

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 157.1    95% H-UCL 447.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 174.2

   95% Adjusted-CLT UCL 179.7  97.5% Chebyshev (MVUE) UCL 220.7

   95% Modified-t UCL 163.6    99% Chebyshev (MVUE) UCL 312

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.72 Data do not follow a Discernable Distribution (0.05)

Theta Star 102.5

nu star 7.201

Approximate Chi Square Value (.05) 2.281 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 138.1

Adjusted Chi Square Value 1.263    95% Jackknife UCL 157.1

   95% Standard Bootstrap UCL 131.9

Anderson-Darling Test Statistic 1.142    95% Bootstrap-t UCL 3073

Anderson-Darling 5% Critical Value 0.687    95% Hall's Bootstrap UCL 1633

Kolmogorov-Smirnov Test Statistic 0.477    95% Percentile Bootstrap UCL 151.4

Kolmogorov-Smirnov 5% Critical Value 0.362    95% BCA Bootstrap UCL 151.4

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 244.1

97.5% Chebyshev(Mean, Sd) UCL 317.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 462.6

   95% Approximate Gamma UCL 232.9

   95% Adjusted Gamma UCL 420.7

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 244.1

Recommended UCL exceeds the maximum observation

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 12 Minimum of Log Data 2.485

Maximum 77 Maximum of Log Data 4.344

Mean 30.2 Mean of log Data 3.156

Median 22 SD of log Data 0.747

SD 26.9
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Coefficient of Variation 0.891

Skewness 1.943

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.749 Shapiro Wilk Test Statistic 0.892

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 55.85    95% H-UCL 130.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 70.65

   95% Adjusted-CLT UCL 61.16  97.5% Chebyshev (MVUE) UCL 88.62

   95% Modified-t UCL 57.59    99% Chebyshev (MVUE) UCL 123.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.989 Data appear Gamma Distributed at 5% Significance Level

Theta Star 30.55

nu star 9.885

Approximate Chi Square Value (.05) 3.87 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 49.99

Adjusted Chi Square Value 2.413    95% Jackknife UCL 55.85

   95% Standard Bootstrap UCL 47.9

Anderson-Darling Test Statistic 0.471    95% Bootstrap-t UCL 101.1

Anderson-Darling 5% Critical Value 0.684    95% Hall's Bootstrap UCL 144.5

Kolmogorov-Smirnov Test Statistic 0.272    95% Percentile Bootstrap UCL 53

Kolmogorov-Smirnov 5% Critical Value 0.36    95% BCA Bootstrap UCL 54.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 82.64

97.5% Chebyshev(Mean, Sd) UCL 105.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 149.9

   95% Approximate Gamma UCL 77.14

   95% Adjusted Gamma UCL 123.7

Potential UCL to Use Use 95% Approximate Gamma UCL 77.14

Recommended UCL exceeds the maximum observation

Dibenzo(a,h)anthracene

General Statistics
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Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 2 Minimum of Log Data 0.693

Maximum 32 Maximum of Log Data 3.466

Mean 9.42 Mean of log Data 1.71

Median 4.2 SD of log Data 1.044

SD 12.68

Coefficient of Variation 1.346

Skewness 2.189

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.641 Shapiro Wilk Test Statistic 0.85

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 21.5    95% H-UCL 136

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24.47

   95% Adjusted-CLT UCL 24.67  97.5% Chebyshev (MVUE) UCL 31.45

   95% Modified-t UCL 22.43    99% Chebyshev (MVUE) UCL 45.18

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.563 Data appear Lognormal at 5% Significance Level

Theta Star 16.72

nu star 5.632

Approximate Chi Square Value (.05) 1.455 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 18.74

Adjusted Chi Square Value 0.718    95% Jackknife UCL 21.5

   95% Standard Bootstrap UCL 17.72

Anderson-Darling Test Statistic 0.721    95% Bootstrap-t UCL 102.4

Anderson-Darling 5% Critical Value 0.691    95% Hall's Bootstrap UCL 95.95

Kolmogorov-Smirnov Test Statistic 0.388    95% Percentile Bootstrap UCL 20

Kolmogorov-Smirnov 5% Critical Value 0.364    95% BCA Bootstrap UCL 20.98

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 34.13

97.5% Chebyshev(Mean, Sd) UCL 44.82

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 65.82

   95% Approximate Gamma UCL 36.47

   95% Adjusted Gamma UCL 73.85
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Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 24.47

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 16 Minimum of Log Data 2.773

Maximum 200 Maximum of Log Data 5.298

Mean 57.8 Mean of log Data 3.521

Median 26 SD of log Data 1.019

SD 79.64

Coefficient of Variation 1.378

Skewness 2.215

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.61 Shapiro Wilk Test Statistic 0.756

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 133.7    95% H-UCL 722.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 145

   95% Adjusted-CLT UCL 154.1  97.5% Chebyshev (MVUE) UCL 186.1

   95% Modified-t UCL 139.6    99% Chebyshev (MVUE) UCL 266.8

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.561 Data do not follow a Discernable Distribution (0.05)

Theta Star 103

nu star 5.609

Approximate Chi Square Value (.05) 1.443 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 116.4

Adjusted Chi Square Value 0.711    95% Jackknife UCL 133.7

   95% Standard Bootstrap UCL 109.8

Anderson-Darling Test Statistic 0.899    95% Bootstrap-t UCL 805.6

Anderson-Darling 5% Critical Value 0.691    95% Hall's Bootstrap UCL 802.6
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Kolmogorov-Smirnov Test Statistic 0.429    95% Percentile Bootstrap UCL 126.4

Kolmogorov-Smirnov 5% Critical Value 0.364    95% BCA Bootstrap UCL 130.8

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 213.1

97.5% Chebyshev(Mean, Sd) UCL 280.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 412.2

   95% Approximate Gamma UCL 224.6

   95% Adjusted Gamma UCL 455.8

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 412.2

Recommended UCL exceeds the maximum observation

Lead

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 6.58 Minimum of Log Data 1.884

Maximum 16.2 Maximum of Log Data 2.785

Mean 13.54 Mean of log Data 2.557

Median 14.9 SD of log Data 0.378

SD 3.935

Coefficient of Variation 0.291

Skewness -2.102

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7 Shapiro Wilk Test Statistic 0.653

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.29    95% H-UCL 22.63

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 23.67

   95% Adjusted-CLT UCL 14.66  97.5% Chebyshev (MVUE) UCL 28

   95% Modified-t UCL 17.01    99% Chebyshev (MVUE) UCL 36.52

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.349 Data do not follow a Discernable Distribution (0.05)
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Theta Star 3.113

nu star 43.49

Approximate Chi Square Value (.05) 29.37 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 16.43

Adjusted Chi Square Value 24.41    95% Jackknife UCL 17.29

   95% Standard Bootstrap UCL 16.11

Anderson-Darling Test Statistic 0.982    95% Bootstrap-t UCL 16.08

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 14.97

Kolmogorov-Smirnov Test Statistic 0.437    95% Percentile Bootstrap UCL 15.56

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 15.36

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 21.21

97.5% Chebyshev(Mean, Sd) UCL 24.53

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 31.05

   95% Approximate Gamma UCL 20.05

   95% Adjusted Gamma UCL 24.12

Potential UCL to Use Use 95% Student's-t UCL 17.29

or 95% Modified-t UCL 17.01

Recommended UCL exceeds the maximum observation

Mercury

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 0.0375 Minimum of Log Data -3.283

Maximum 0.076 Maximum of Log Data -2.577

Mean 0.0607 Mean of log Data -2.832

Median 0.064 SD of log Data 0.284

SD 0.0155

Coefficient of Variation 0.255

Skewness -0.872

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.897

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0754    95% H-UCL 0.0859

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0945

   95% Adjusted-CLT UCL 0.0692  97.5% Chebyshev (MVUE) UCL 0.109

   95% Modified-t UCL 0.075    99% Chebyshev (MVUE) UCL 0.138

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.861 Data appear Normal at 5% Significance Level

Theta Star 0.00885

nu star 68.61

Approximate Chi Square Value (.05) 50.54 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 0.0721

Adjusted Chi Square Value 43.84    95% Jackknife UCL 0.0754

   95% Standard Bootstrap UCL 0.0706

Anderson-Darling Test Statistic 0.328    95% Bootstrap-t UCL 0.0718

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.0697

Kolmogorov-Smirnov Test Statistic 0.218    95% Percentile Bootstrap UCL 0.0708

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.0684

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0908

97.5% Chebyshev(Mean, Sd) UCL 0.104

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.129

   95% Approximate Gamma UCL 0.0824

   95% Adjusted Gamma UCL 0.095

Potential UCL to Use Use 95% Student's-t UCL 0.0754

Naphthalene

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 6.5 Minimum of Log Data 1.872

Maximum 31 Maximum of Log Data 3.434

Mean 13.16 Mean of log Data 2.397

Median 8.5 SD of log Data 0.621

SD 10.18

Coefficient of Variation 0.773

Skewness 2.025

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.722 Shapiro Wilk Test Statistic 0.846

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 22.86    95% H-UCL 37.86

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 28.02

   95% Adjusted-CLT UCL 25.05  97.5% Chebyshev (MVUE) UCL 34.61

   95% Modified-t UCL 23.55    99% Chebyshev (MVUE) UCL 47.56

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.306 Data appear Gamma Distributed at 5% Significance Level

Theta Star 10.08

nu star 13.06

Approximate Chi Square Value (.05) 5.93 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 20.65

Adjusted Chi Square Value 4.013    95% Jackknife UCL 22.86

   95% Standard Bootstrap UCL 20.06

Anderson-Darling Test Statistic 0.601    95% Bootstrap-t UCL 78.34

Anderson-Darling 5% Critical Value 0.683    95% Hall's Bootstrap UCL 68.06

Kolmogorov-Smirnov Test Statistic 0.29    95% Percentile Bootstrap UCL 21.6

Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 22.56

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 33

97.5% Chebyshev(Mean, Sd) UCL 41.59

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 58.45

   95% Approximate Gamma UCL 28.97

   95% Adjusted Gamma UCL 42.82

Potential UCL to Use Use 95% Approximate Gamma UCL 28.97

Total DDT

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 0.605 Minimum of Log Data -0.503

Maximum 5.885 Maximum of Log Data 1.772

Mean 2.488 Mean of log Data 0.548

Median 2.01 SD of log Data 0.995

SD 2.196

Coefficient of Variation 0.882

Skewness 1.055

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!
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If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.889 Shapiro Wilk Test Statistic 0.91

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.581    95% H-UCL 32.29

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.187

   95% Adjusted-CLT UCL 4.598  97.5% Chebyshev (MVUE) UCL 9.21

   95% Modified-t UCL 4.658    99% Chebyshev (MVUE) UCL 13.18

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.742 Data appear Normal at 5% Significance Level

Theta Star 3.354

nu star 7.418

Approximate Chi Square Value (.05) 2.403 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 4.103

Adjusted Chi Square Value 1.347    95% Jackknife UCL 4.581

   95% Standard Bootstrap UCL 3.943

Anderson-Darling Test Statistic 0.311    95% Bootstrap-t UCL 6.273

Anderson-Darling 5% Critical Value 0.686    95% Hall's Bootstrap UCL 12.8

Kolmogorov-Smirnov Test Statistic 0.253    95% Percentile Bootstrap UCL 4.065

Kolmogorov-Smirnov 5% Critical Value 0.362    95% BCA Bootstrap UCL 4.068

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.768

97.5% Chebyshev(Mean, Sd) UCL 8.62

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12.26

   95% Approximate Gamma UCL 7.681

   95% Adjusted Gamma UCL 13.7

Potential UCL to Use Use 95% Student's-t UCL 4.581

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 0.121 Minimum of Log Data -2.113

Maximum 2.669 Maximum of Log Data 0.982

Mean 0.757 Mean of log Data -1.029

Median 0.218 SD of log Data 1.311

SD 1.091
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Coefficient of Variation 1.441

Skewness 2.032

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.696 Shapiro Wilk Test Statistic 0.872

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.797    95% H-UCL 51.66

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.243

   95% Adjusted-CLT UCL 2.033  97.5% Chebyshev (MVUE) UCL 2.925

   95% Modified-t UCL 1.871    99% Chebyshev (MVUE) UCL 4.265

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.45 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.682

nu star 4.501

Approximate Chi Square Value (.05) 0.929 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 1.56

Adjusted Chi Square Value 0.407    95% Jackknife UCL 1.797

   95% Standard Bootstrap UCL 1.482

Anderson-Darling Test Statistic 0.531    95% Bootstrap-t UCL 13.19

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 5.862

Kolmogorov-Smirnov Test Statistic 0.297    95% Percentile Bootstrap UCL 1.65

Kolmogorov-Smirnov 5% Critical Value 0.366    95% BCA Bootstrap UCL 1.775

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.884

97.5% Chebyshev(Mean, Sd) UCL 3.804

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.611

   95% Approximate Gamma UCL 3.668

   95% Adjusted Gamma UCL 8.364

Potential UCL to Use Use 95% Approximate Gamma UCL 3.668

Recommended UCL exceeds the maximum observation
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   95% BCA Bootstrap UCL 0.77

   95% Percentile Bootstrap UCL 0.666

   95% MLE (Tiku) UCL 2.247 SD in Original Scale 0.726

   95% MLE (t) UCL 1.966 Mean in Original Scale 0.389

SD 0.615 SD in Log Scale 1.715

Mean 1.721 Mean in Log Scale -2.529

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.74    95%  H-Stat (DL/2) UCL 0.805

SD 0.69 SD 1.423

Mean 0.465 Mean -1.659

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.929 Shapiro Wilk Test Statistic 0.856

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 78.95%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 0.59 Maximum Non-Detect -0.528

Minimum Non-Detect 0.0308 Minimum Non-Detect -3.48

SD of Detected 0.944 SD of Detected 1.898

Mean of Detected 1 Mean of Detected -0.898

Maximum Detected 2.59 Maximum Detected 0.952

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0206 Minimum Detected -3.882

Number of Missing Values 15 Percent Non-Detects 63.16%

Number of Distinct Detected Data 7 Number of Non-Detect Data 12

General Statistics

Number of Valid Data 19 Number of Detected Data 7

Aldrin

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   C:\LWG_200808\InWatSed_Input_RM2.0E.wst

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% Modified-t UCL 4.285    99% Chebyshev (MVUE) UCL 5.31

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.617

   95% Adjusted-CLT UCL 4.286  97.5% Chebyshev (MVUE) UCL 4.851

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.283    95% H-UCL 4.301

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Shapiro Wilk Test Statistic 0.963 Shapiro Wilk Test Statistic 0.967

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.369

Coefficient of Variation 0.175

SD 0.713

Median 3.915 SD of log Data 0.176

Mean 4.076 Mean of log Data 1.39

Maximum 5.78 Maximum of Log Data 1.754

Raw Statistics Log-transformed Statistics

Minimum 2.7 Minimum of Log Data 0.993

General Statistics

Number of Valid Observations 34 Number of Distinct Observations 30

Note: DL/2 is not a recommended method.

Arsenic

   95% Adjusted Gamma UCL 1.459

   95% Gamma Approximate UCL 1.415    95% KM (Percentile Bootstrap) UCL 0.859

Nu star 54.42 Potential UCLs to Use

AppChi2 38.47    95% KM (t) UCL 0.695

Theta star 0.699

k star 1.432 99% KM (Chebyshev) UCL 2.138

SD 0.545 97.5% KM (Chebyshev) UCL 1.488

Median 1.001 95% KM (Chebyshev) UCL 1.156

Mean 1    95% KM (Percentile Bootstrap) UCL 0.859

Maximum 2.59    95% KM (BCA) UCL 1.121

Minimum 0.0206    95% KM (bootstrap t) UCL 0.843

Assuming Gamma Distribution    95% KM (z) UCL 0.679

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.675

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.176

   95% KM (t) UCL 0.695

5% K-S Critical Value 0.324 SD 0.707

K-S Test Statistic 0.741 Mean 0.39

A-D Test Statistic 0.372 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

nu star 6.745

k star (bias corrected) 0.482 Data appear Normal at 5% Significance Level

Theta Star 2.076

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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nu star 94.98

Approximate Chi Square Value (.05) 73.51 Nonparametric Statistics

k star (bias corrected) 1.397 Data do not follow a Discernable Distribution (0.05)

Theta Star 41.32

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 73.3    99% Chebyshev (MVUE) UCL 149

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 97.12

   95% Adjusted-CLT UCL 74.61  97.5% Chebyshev (MVUE) UCL 114.6

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 72.98    95% H-UCL 80.11

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Shapiro Wilk Test Statistic 0.783 Shapiro Wilk Test Statistic 0.918

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.245

Coefficient of Variation 0.911

SD 52.59

Median 33.5 SD of log Data 0.851

Mean 57.72 Mean of log Data 3.689

Maximum 200 Maximum of Log Data 5.298

Raw Statistics Log-transformed Statistics

Minimum 10 Minimum of Log Data 2.303

Number of Valid Observations 34 Number of Distinct Observations 26

Benzo(a)anthracene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 4.283

   95% Adjusted Gamma UCL 4.303

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.293

   95% Approximate Gamma UCL 4.293

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.61

97.5% Chebyshev(Mean, Sd) UCL 4.84

Kolmogorov-Smirnov 5% Critical Value 0.151    95% BCA Bootstrap UCL 4.298

Kolmogorov-Smirnov Test Statistic 0.115    95% Percentile Bootstrap UCL 4.293

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 4.303

Anderson-Darling Test Statistic 0.461    95% Bootstrap-t UCL 4.285

   95% Standard Bootstrap UCL 4.278

Adjusted Chi Square Value 1980    95% Jackknife UCL 4.283

Adjusted Level of Significance 0.0422    95% CLT UCL 4.278

nu star 2090

Approximate Chi Square Value (.05) 1985 Nonparametric Statistics

k star (bias corrected) 30.74 Data appear Normal at 5% Significance Level

Theta Star 0.133

Gamma Distribution Test Data Distribution
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Kolmogorov-Smirnov Test Statistic 0.224    95% Percentile Bootstrap UCL 112.6

Anderson-Darling 5% Critical Value 0.768    95% Hall's Bootstrap UCL 121.1

Anderson-Darling Test Statistic 1.469    95% Bootstrap-t UCL 122.8

   95% Standard Bootstrap UCL 110.7

Adjusted Chi Square Value 65.26    95% Jackknife UCL 112.1

Adjusted Level of Significance 0.0422    95% CLT UCL 111.4

nu star 86.6

Approximate Chi Square Value (.05) 66.15 Nonparametric Statistics

k star (bias corrected) 1.274 Data appear Lognormal at 5% Significance Level

Theta Star 67.74

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 113    99% Chebyshev (MVUE) UCL 224.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 145.2

   95% Adjusted-CLT UCL 117.1  97.5% Chebyshev (MVUE) UCL 171.9

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 112.1    95% H-UCL 119.8

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Shapiro Wilk Test Statistic 0.745 Shapiro Wilk Test Statistic 0.934

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 2.011

Coefficient of Variation 1.034

SD 89.18

Median 44 SD of log Data 0.88

Mean 86.26 Mean of log Data 4.052

Maximum 410 Maximum of Log Data 6.016

Raw Statistics Log-transformed Statistics

Minimum 15 Minimum of Log Data 2.708

Number of Valid Observations 34 Number of Distinct Observations 26

Benzo(a)pyrene

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 97.03

   95% Adjusted Gamma UCL 75.55

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 147.5

   95% Approximate Gamma UCL 74.59

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 97.03

97.5% Chebyshev(Mean, Sd) UCL 114

Kolmogorov-Smirnov 5% Critical Value 0.154    95% BCA Bootstrap UCL 75.46

Kolmogorov-Smirnov Test Statistic 0.207    95% Percentile Bootstrap UCL 73.71

Anderson-Darling 5% Critical Value 0.766    95% Hall's Bootstrap UCL 73.43

Anderson-Darling Test Statistic 1.685    95% Bootstrap-t UCL 75.81

   95% Standard Bootstrap UCL 72.63

Adjusted Chi Square Value 72.57    95% Jackknife UCL 72.98

Adjusted Level of Significance 0.0422    95% CLT UCL 72.56
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   95% Adjusted Gamma UCL 123.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 248.3

   95% Approximate Gamma UCL 121.7

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 161.4

97.5% Chebyshev(Mean, Sd) UCL 190.7

Kolmogorov-Smirnov 5% Critical Value 0.154    95% BCA Bootstrap UCL 122.5

Kolmogorov-Smirnov Test Statistic 0.212    95% Percentile Bootstrap UCL 121.1

Anderson-Darling 5% Critical Value 0.767    95% Hall's Bootstrap UCL 129

Anderson-Darling Test Statistic 1.36    95% Bootstrap-t UCL 125.3

   95% Standard Bootstrap UCL 118.9

Adjusted Chi Square Value 68.82    95% Jackknife UCL 119.9

Adjusted Level of Significance 0.0422    95% CLT UCL 119.2

nu star 90.69

Approximate Chi Square Value (.05) 69.73 Nonparametric Statistics

k star (bias corrected) 1.334 Data appear Lognormal at 5% Significance Level

Theta Star 70.19

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 120.7    99% Chebyshev (MVUE) UCL 245.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 159.3

   95% Adjusted-CLT UCL 124.3  97.5% Chebyshev (MVUE) UCL 188.5

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 119.9    95% H-UCL 131.5

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Shapiro Wilk Test Statistic 0.773 Shapiro Wilk Test Statistic 0.936

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.808

Coefficient of Variation 0.969

SD 90.67

Median 48.5 SD of log Data 0.873

Mean 93.6 Mean of log Data 4.154

Maximum 420 Maximum of Log Data 6.04

Raw Statistics Log-transformed Statistics

Minimum 16 Minimum of Log Data 2.773

Number of Valid Observations 34 Number of Distinct Observations 27

Benzo(b)fluoranthene

General Statistics

Potential UCL to Use Use 95% H-UCL 119.8

   95% Adjusted Gamma UCL 114.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 238.4

   95% Approximate Gamma UCL 112.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 152.9

97.5% Chebyshev(Mean, Sd) UCL 181.8

Kolmogorov-Smirnov 5% Critical Value 0.154    95% BCA Bootstrap UCL 116
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Bis(2-ethylhexyl) phthalate

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 77.36

   95% Adjusted Gamma UCL 56.21

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 123.6

   95% Approximate Gamma UCL 55.39

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 77.36

97.5% Chebyshev(Mean, Sd) UCL 92.95

Kolmogorov-Smirnov 5% Critical Value 0.155    95% BCA Bootstrap UCL 58.66

Kolmogorov-Smirnov Test Statistic 0.219    95% Percentile Bootstrap UCL 55.59

Anderson-Darling 5% Critical Value 0.772    95% Hall's Bootstrap UCL 55.76

Anderson-Darling Test Statistic 1.893    95% Bootstrap-t UCL 60.9

   95% Standard Bootstrap UCL 54.14

Adjusted Chi Square Value 54.52    95% Jackknife UCL 55.32

Adjusted Level of Significance 0.0422    95% CLT UCL 54.92

nu star 74.15

Approximate Chi Square Value (.05) 55.32 Nonparametric Statistics

k star (bias corrected) 1.09 Data do not follow a Discernable Distribution (0.05)

Theta Star 37.9

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 55.78    99% Chebyshev (MVUE) UCL 109.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 69.97

   95% Adjusted-CLT UCL 57.9  97.5% Chebyshev (MVUE) UCL 83.42

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 55.32    95% H-UCL 57.89

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Shapiro Wilk Test Statistic 0.68 Shapiro Wilk Test Statistic 0.92

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.962

Coefficient of Variation 1.167

SD 48.21

Median 19.5 SD of log Data 0.938

Mean 41.32 Mean of log Data 3.239

Maximum 180 Maximum of Log Data 5.193

Raw Statistics Log-transformed Statistics

Minimum 5.2 Minimum of Log Data 1.649

Number of Valid Observations 34 Number of Distinct Observations 27

Benzo(k)fluoranthene

General Statistics

Potential UCL to Use Use 95% H-UCL 131.5
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Mean 113.5    95% KM (Percentile Bootstrap) UCL 122.5

Maximum 270    95% KM (BCA) UCL 129.6

Minimum 27    95% KM (bootstrap t) UCL 119.5

Assuming Gamma Distribution    95% KM (z) UCL 119.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 118.5

Data appear Gamma Distributed at 5% Significance Level SE of Mean 11.71

   95% KM (t) UCL 120.2

5% K-S Critical Value 0.179 SD 65.78

K-S Test Statistic 0.748 Mean 100.4

A-D Test Statistic 0.253 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

nu star 179.2

k star (bias corrected) 3.733 Data appear Normal at 5% Significance Level

Theta Star 33.49

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 123.5

   95% Percentile Bootstrap UCL 119.9

   95% MLE (Tiku) UCL 257.2 SD in Original Scale 63.86

   95% MLE (t) UCL 241.4 Mean in Original Scale 102.1

SD 34.99 SD in Log Scale 0.62

Mean 231.2 Mean in Log Scale 4.444

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 118.5    95%  H-Stat (DL/2) UCL 143.5

SD 67.77 SD 0.899

Mean 98.79 Mean 4.296

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.924 Shapiro Wilk Test Statistic 0.966

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.29%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 170 Maximum Non-Detect 5.136

Minimum Non-Detect 8 Minimum Non-Detect 2.079

SD of Detected 62.55 SD of Detected 0.524

Mean of Detected 125 Mean of Detected 4.706

Maximum Detected 270 Maximum Detected 5.598

Raw Statistics Log-transformed Statistics

Minimum Detected 27 Minimum Detected 3.296

Percent Non-Detects 29.41%

Number of Distinct Detected Data 21 Number of Non-Detect Data 10

Number of Valid Data 34 Number of Detected Data 24

General Statistics
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 37.26

   95% Approximate Gamma UCL 17.13

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 23.53

97.5% Chebyshev(Mean, Sd) UCL 28.16

Kolmogorov-Smirnov 5% Critical Value 0.155    95% BCA Bootstrap UCL 18.01

Kolmogorov-Smirnov Test Statistic 0.221    95% Percentile Bootstrap UCL 17.22

Anderson-Darling 5% Critical Value 0.772    95% Hall's Bootstrap UCL 18.97

Anderson-Darling Test Statistic 1.571    95% Bootstrap-t UCL 18.65

   95% Standard Bootstrap UCL 16.77

Adjusted Chi Square Value 56.22    95% Jackknife UCL 16.99

Adjusted Level of Significance 0.0422    95% CLT UCL 16.87

nu star 76.13

Approximate Chi Square Value (.05) 57.03 Nonparametric Statistics

k star (bias corrected) 1.12 Data do not follow a Discernable Distribution (0.05)

Theta Star 11.46

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 17.13    99% Chebyshev (MVUE) UCL 35.06

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 22.29

   95% Adjusted-CLT UCL 17.79  97.5% Chebyshev (MVUE) UCL 26.6

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.99    95% H-UCL 18.45

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Shapiro Wilk Test Statistic 0.717 Shapiro Wilk Test Statistic 0.926

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 2.054

Coefficient of Variation 1.116

SD 14.32

Median 5.8 SD of log Data 0.945

Mean 12.83 Mean of log Data 2.083

Maximum 60 Maximum of Log Data 4.094

Raw Statistics Log-transformed Statistics

Minimum 2 Minimum of Log Data 0.693

General Statistics

Number of Valid Observations 34 Number of Distinct Observations 29

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

   95% Adjusted Gamma UCL 133.1

   95% Gamma Approximate UCL 132.1    95% KM (Percentile Bootstrap) UCL 122.5

Nu star 256.5 Potential UCLs to Use

AppChi2 220.4    95% KM (t) UCL 120.2

Theta star 30.09

k star 3.772 99% KM (Chebyshev) UCL 216.9

SD 58.51 97.5% KM (Chebyshev) UCL 173.5

Median 98 95% KM (Chebyshev) UCL 151.4
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5% K-S Critical Value 0.225 SD 1.601

K-S Test Statistic 0.783 Mean 0.549

A-D Test Statistic 1.361 Nonparametric Statistics

5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method

nu star 18.23

k star (bias corrected) 0.57 Data appear Lognormal at 5% Significance Level

Theta Star 1.759

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 1.427

   95% Percentile Bootstrap UCL 1.098

SD in Original Scale 1.627

Mean in Original Scale 0.539

MLE method failed to converge properly Mean in Log Scale -1.949

SD in Log Scale 1.439

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.08    95%  H-Stat (DL/2) UCL 0.886

SD 1.618 SD 1.478

Mean 0.595 Mean -1.712

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.407 Shapiro Wilk Test Statistic 0.948

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 1.1 Maximum Non-Detect 0.0953

Minimum Non-Detect 0.037 Minimum Non-Detect -3.297

SD of Detected 2.236 SD of Detected 1.245

Mean of Detected 1.002 Mean of Detected -0.937

Maximum Detected 9.28 Maximum Detected 2.228

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0348 Minimum Detected -3.358

Number of Missing Values 2 Percent Non-Detects 50.00%

Number of Distinct Detected Data 16 Number of Non-Detect Data 16

Number of Valid Data 32 Number of Detected Data 16

Dieldrin

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 23.53

   95% Adjusted Gamma UCL 17.38
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Anderson-Darling Test Statistic 1.279    95% Bootstrap-t UCL 109.5

   95% Standard Bootstrap UCL 97.68

Adjusted Chi Square Value 60.02    95% Jackknife UCL 99.48

Adjusted Level of Significance 0.0422    95% CLT UCL 98.79

nu star 80.55

Approximate Chi Square Value (.05) 60.87 Nonparametric Statistics

k star (bias corrected) 1.184 Data appear Lognormal at 5% Significance Level

Theta Star 63.52

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 100.4    99% Chebyshev (MVUE) UCL 200.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 128.4

   95% Adjusted-CLT UCL 104.9  97.5% Chebyshev (MVUE) UCL 152.7

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 99.48    95% H-UCL 106.1

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Shapiro Wilk Test Statistic 0.715 Shapiro Wilk Test Statistic 0.95

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 2.329

Coefficient of Variation 1.11

SD 83.52

Median 38.5 SD of log Data 0.914

Mean 75.24 Mean of log Data 3.881

Maximum 400 Maximum of Log Data 5.991

Raw Statistics Log-transformed Statistics

Minimum 11 Minimum of Log Data 2.398

General Statistics

Number of Valid Observations 34 Number of Distinct Observations 29

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

   95% Adjusted Gamma UCL 1.794

   95% Gamma Approximate UCL 1.742

Nu star 25.2 Potential UCLs to Use

AppChi2 14.77    95% KM (BCA) UCL 1.248

Theta star 2.591

k star 0.394 99% KM (Chebyshev) UCL 3.464

SD 2.028 97.5% KM (Chebyshev) UCL 2.379

Median 0.302 95% KM (Chebyshev) UCL 1.826

Mean 1.02    95% KM (Percentile Bootstrap) UCL 1.127

Maximum 9.28    95% KM (BCA) UCL 1.248

Minimum 1E-09    95% KM (bootstrap t) UCL 2.595

Assuming Gamma Distribution    95% KM (z) UCL 1.031

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.018

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.293

   95% KM (t) UCL 1.045
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 64.96

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 43.01

97.5% Chebyshev(Mean, Sd) UCL 50.41

Kolmogorov-Smirnov 5% Critical Value 0.153    95% BCA Bootstrap UCL 33.81

Kolmogorov-Smirnov Test Statistic 0.285    95% Percentile Bootstrap UCL 32.81

Anderson-Darling 5% Critical Value 0.758    95% Hall's Bootstrap UCL 35.72

Anderson-Darling Test Statistic 3.257    95% Bootstrap-t UCL 35.47

   95% Standard Bootstrap UCL 32.42

Adjusted Chi Square Value 113.6    95% Jackknife UCL 32.54

Adjusted Level of Significance 0.0422    95% CLT UCL 32.35

nu star 141.3

Approximate Chi Square Value (.05) 114.8 Nonparametric Statistics

k star (bias corrected) 2.078 Data do not follow a Discernable Distribution (0.05)

Theta Star 12.46

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 32.8    99% Chebyshev (MVUE) UCL 52.93

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 37.06

   95% Adjusted-CLT UCL 34.04  97.5% Chebyshev (MVUE) UCL 42.41

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 32.54    95% H-UCL 30.98

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.933 Shapiro Wilk Critical Value 0.933

Shapiro Wilk Test Statistic 0.656 Shapiro Wilk Test Statistic 0.816

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 2.345

Coefficient of Variation 0.884

SD 22.9

Median 16.2 SD of log Data 0.627

Mean 25.89 Mean of log Data 3.016

Maximum 110 Maximum of Log Data 4.7

Raw Statistics Log-transformed Statistics

Minimum 10 Minimum of Log Data 2.303

Number of Valid Observations 34 Number of Distinct Observations 27

Lead

General Statistics

Potential UCL to Use Use 95% H-UCL 106.1

   95% Adjusted Gamma UCL 101

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 217.7

   95% Approximate Gamma UCL 99.56

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 137.7

97.5% Chebyshev(Mean, Sd) UCL 164.7

Kolmogorov-Smirnov 5% Critical Value 0.154    95% BCA Bootstrap UCL 106.7

Kolmogorov-Smirnov Test Statistic 0.19    95% Percentile Bootstrap UCL 100.9

Anderson-Darling 5% Critical Value 0.77    95% Hall's Bootstrap UCL 114.6



584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

A B C D E F G H I J K L

K-S Test Statistic 0.747 Mean 0.0828

A-D Test Statistic 0.781 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

nu star 615.9

k star (bias corrected) 9.624 Data appear Normal at 5% Significance Level

Theta Star 0.00885

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0905

   95% Percentile Bootstrap UCL 0.09

   95% MLE (Tiku) UCL 0.0914 SD in Original Scale 0.025

   95% MLE (t) UCL 0.0866 Mean in Original Scale 0.0834

SD 0.0301 SD in Log Scale 0.352

Mean 0.0779 Mean in Log Scale -2.536

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0899    95%  H-Stat (DL/2) UCL 0.0931

SD 0.0268 SD 0.409

Mean 0.0821 Mean -2.566

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.954 Shapiro Wilk Test Statistic 0.838

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 64.71%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12

Maximum Non-Detect 0.09 Maximum Non-Detect -2.408

Minimum Non-Detect 0.045 Minimum Non-Detect -3.101

SD of Detected 0.0245 SD of Detected 0.343

Mean of Detected 0.0852 Mean of Detected -2.511

Maximum Detected 0.152 Maximum Detected -1.884

Raw Statistics Log-transformed Statistics

Minimum Detected 0.02 Minimum Detected -3.912

Percent Non-Detects 5.88%

Number of Distinct Detected Data 26 Number of Non-Detect Data 2

Number of Valid Data 34 Number of Detected Data 32

Mercury

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 43.01

   95% Adjusted Gamma UCL 32.19

   95% Approximate Gamma UCL 31.86
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MLE method failed to converge properly Mean in Log Scale 2.395

SD in Log Scale 0.683

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 18.93    95%  H-Stat (DL/2) UCL 20.21

SD 15.34 SD 1.004

Mean 14.47 Mean 2.268

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.546 Shapiro Wilk Test Statistic 0.867

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.06%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 58 Maximum Non-Detect 4.06

Minimum Non-Detect 0.62 Minimum Non-Detect -0.478

SD of Detected 16.25 SD of Detected 0.54

Mean of Detected 18.11 Mean of Detected 2.709

Maximum Detected 87 Maximum Detected 4.466

Raw Statistics Log-transformed Statistics

Minimum Detected 6.4 Minimum Detected 1.856

Percent Non-Detects 29.41%

Number of Distinct Detected Data 17 Number of Non-Detect Data 10

General Statistics

Number of Valid Data 34 Number of Detected Data 24

Note: DL/2 is not a recommended method.

Naphthalene

   95% Adjusted Gamma UCL 0.0927

   95% Gamma Approximate UCL 0.0922    95% KM (Percentile Bootstrap) UCL 0.0912

Nu star 574 Potential UCLs to Use

AppChi2 519.4    95% KM (t) UCL 0.0905

Theta star 0.00989

k star 8.441 99% KM (Chebyshev) UCL 0.128

SD 0.0254 97.5% KM (Chebyshev) UCL 0.111

Median 0.08 95% KM (Chebyshev) UCL 0.103

Mean 0.0835    95% KM (Percentile Bootstrap) UCL 0.0912

Maximum 0.152    95% KM (BCA) UCL 0.0913

Minimum 0.02    95% KM (bootstrap t) UCL 0.0905

Assuming Gamma Distribution    95% KM (z) UCL 0.0903

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0904

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00458

   95% KM (t) UCL 0.0905

5% K-S Critical Value 0.155 SD 0.0261
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931

Shapiro Wilk Test Statistic 0.685 Shapiro Wilk Test Statistic 0.844

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 6.4 Maximum Non-Detect 1.856

Minimum Non-Detect 6.4 Minimum Non-Detect 1.856

SD of Detected 647.6 SD of Detected 1.706

Mean of Detected 445.3 Mean of Detected 4.806

Maximum Detected 1947 Maximum Detected 7.574

Raw Statistics Log-transformed Statistics

Minimum Detected 17.8 Minimum Detected 2.879

Percent Non-Detects 2.94%

Number of Distinct Detected Data 33 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 34 Number of Detected Data 33

Note: DL/2 is not a recommended method.

Total Aroclors

   95% Adjusted Gamma UCL 18.96

   95% Gamma Approximate UCL 18.77

Nu star 153.1 Potential UCLs to Use

AppChi2 125.5    95% KM (BCA) UCL 20.97

Theta star 6.835

k star 2.251 99% KM (Chebyshev) UCL 40

SD 14.55 97.5% KM (Chebyshev) UCL 30.64

Median 12 95% KM (Chebyshev) UCL 25.87

Mean 15.39    95% KM (Percentile Bootstrap) UCL 19.89

Maximum 87    95% KM (BCA) UCL 20.97

Minimum 4.19    95% KM (bootstrap t) UCL 23.81

Assuming Gamma Distribution    95% KM (z) UCL 19.01

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 18.71

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.527

   95% KM (t) UCL 19.13

5% K-S Critical Value 0.179 SD 14.37

K-S Test Statistic 0.752 Mean 14.86

A-D Test Statistic 1.837 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

nu star 120

k star (bias corrected) 2.5 Data do not follow a Discernable Distribution (0.05)

Theta Star 7.243

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 20.91

   95% Percentile Bootstrap UCL 18.97

SD in Original Scale 14.83

Mean in Original Scale 14.36
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Mean of Detected 2.786 Mean of Detected 0.661

Maximum Detected 8.33 Maximum Detected 2.12

Raw Statistics Log-transformed Statistics

Minimum Detected 0.19 Minimum Detected -1.659

Number of Missing Values 1 Percent Non-Detects 9.09%

Number of Distinct Detected Data 30 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 33 Number of Detected Data 30

Note: DL/2 is not a recommended method.

Total DDT

   95% Adjusted Gamma UCL 791.4

   95% Gamma Approximate UCL 768.5

Nu star 22.18 Potential UCLs to Use

AppChi2 12.47    99% KM (Chebyshev) UCL 1529

Theta star 1325

k star 0.326 99% KM (Chebyshev) UCL 1529

SD 642.3 97.5% KM (Chebyshev) UCL 1121

Median 63.1 95% KM (Chebyshev) UCL 912.8

Mean 432.2    95% KM (Percentile Bootstrap) UCL 628.5

Maximum 1947    95% KM (BCA) UCL 622.3

Minimum 1E-09    95% KM (bootstrap t) UCL 680.1

Assuming Gamma Distribution    95% KM (z) UCL 613.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 619

Data not Gamma Distributed at 5% Significance Level SE of Mean 110.1

   95% KM (t) UCL 619.1

5% K-S Critical Value 0.162 SD 632.4

K-S Test Statistic 0.813 Mean 432.7

A-D Test Statistic 2.387 Nonparametric Statistics

5% A-D Critical Value 0.813 Kaplan-Meier (KM) Method

nu star 30.89

k star (bias corrected) 0.468 Data do not follow a Discernable Distribution (0.05)

Theta Star 951.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 646.8

   95% Percentile Bootstrap UCL 621.4

   95% MLE (Tiku) UCL 592.8 SD in Original Scale 642.3

   95% MLE (t) UCL 608.4 Mean in Original Scale 432.2

SD 646.1 SD in Log Scale 1.824

Mean 420.9 Mean in Log Scale 4.685

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 618.7    95%  H-Stat (DL/2) UCL 1400

SD 642.2 SD 1.792

Mean 432.3 Mean 4.699

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 4.098

   95% Gamma Approximate UCL 4.006

Nu star 36.64 Potential UCLs to Use

AppChi2 23.78    95% KM (Chebyshev) UCL 4.198

Theta star 4.684

k star 0.555 99% KM (Chebyshev) UCL 6.258

SD 2.107 97.5% KM (Chebyshev) UCL 4.893

Median 2.21 95% KM (Chebyshev) UCL 4.198

Mean 2.6    95% KM (Percentile Bootstrap) UCL 3.223

Maximum 8.33    95% KM (BCA) UCL 3.212

Minimum 1E-09    95% KM (bootstrap t) UCL 3.308

Assuming Gamma Distribution    95% KM (z) UCL 3.197

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.215

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.368

   95% KM (t) UCL 3.215

5% K-S Critical Value 0.163 SD 2.074

K-S Test Statistic 0.763 Mean 2.591

A-D Test Statistic 0.441 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

nu star 83.45

k star (bias corrected) 1.391 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.003

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 3.234

   95% Percentile Bootstrap UCL 3.211

   95% MLE (Tiku) UCL 2.984 SD in Original Scale 2.103

   95% MLE (t) UCL 2.274 Mean in Original Scale 2.584

SD 3.328 SD in Log Scale 1.076

Mean 1.293 Mean in Log Scale 0.524

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 3.211    95%  H-Stat (DL/2) UCL 4.828

SD 2.1 SD 1.185

Mean 2.592 Mean 0.492

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.927 5% Shapiro Wilk Critical Value 0.927

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.9 Shapiro Wilk Test Statistic 0.903

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 69.70%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Maximum Non-Detect 3 Maximum Non-Detect 1.099

Minimum Non-Detect 0.0903 Minimum Non-Detect -2.405

SD of Detected 2.097 SD of Detected 1.003
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K-S Test Statistic 0.746 Mean 1.223

A-D Test Statistic 0.396 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 8.739

k star (bias corrected) 0.546 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.24

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.437    95%  H-Stat (DL/2) UCL 16.44

SD 1.812 SD 1.414

Mean 1.223 Mean -0.608

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.64 Shapiro Wilk Test Statistic 0.954

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.812 SD of Detected 1.414

Mean of Detected 1.223 Mean of Detected -0.608

Maximum Detected 5.569 Maximum Detected 1.717

Raw Statistics Log-transformed Statistics

Minimum Detected 0.07 Minimum Detected -2.659

Number of Missing Values 22 Percent Non-Detects 0.00%

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Total Dioxin/Furan TEQ
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   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 77982    95%  H-Stat (DL/2) UCL 492876

SD 90207 SD 2.09

Mean 39785 Mean 8.546

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Shapiro Wilk Test Statistic 0.502 Shapiro Wilk Test Statistic 0.853

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 90207 SD of Detected 2.09

Mean of Detected 39785 Mean of Detected 8.546

Maximum Detected 361776 Maximum Detected 12.8

Raw Statistics Log-transformed Statistics

Minimum Detected 668.2 Minimum Detected 6.505

Number of Missing Values 13 Percent Non-Detects 0.00%

Number of Distinct Detected Data 17 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 17 Number of Detected Data 17

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

   95% Adjusted Gamma UCL 4.485

   95% Gamma Approximate UCL 3.373

Nu star 8.739 Potential UCLs to Use

AppChi2 3.17    95% KM (Chebyshev) UCL 4.015

Theta star 2.24

k star 0.546 99% KM (Chebyshev) UCL 7.596

SD 1.812 97.5% KM (Chebyshev) UCL 5.223

Median 0.687 95% KM (Chebyshev) UCL 4.015

Mean 1.223    95% KM (Percentile Bootstrap) UCL 2.407

Maximum 5.569    95% KM (BCA) UCL 2.465

Minimum 0.07    95% KM (bootstrap t) UCL 4.77

Assuming Gamma Distribution    95% KM (z) UCL 2.277

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.437

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.64

   95% KM (t) UCL 2.437

5% K-S Critical Value 0.304 SD 1.695



955

956

957

958

959

960

961

962

963

964

965

966

967

968

969

970

971

972

973

974

975

976

977

978

979

980

981

982

983

984

985

986

987

988

989

990

991

992

993

994

995

996

997

998

999

1000

1001

1002

1003

1004

1005

1006

1007

A B C D E F G H I J K L

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Shapiro Wilk Test Statistic 0.514 Shapiro Wilk Test Statistic 0.865

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 29.58 SD of Detected 1.917

Mean of Detected 13.42 Mean of Detected 0.771

Maximum Detected 117.8 Maximum Detected 4.769

Raw Statistics Log-transformed Statistics

Minimum Detected 0.266 Minimum Detected -1.326

Number of Missing Values 13 Percent Non-Detects 0.00%

Number of Distinct Detected Data 17 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 17 Number of Detected Data 17

Note: DL/2 is not a recommended method.

Total PCB TEQ

   95% Adjusted Gamma UCL 107777

   95% Gamma Approximate UCL 97508

Nu star 10.62 Potential UCLs to Use

AppChi2 4.334    99% KM (Chebyshev) UCL 257473

Theta star 127357

k star 0.312 99% KM (Chebyshev) UCL 257473

SD 90207 97.5% KM (Chebyshev) UCL 176416

Median 2607 95% KM (Chebyshev) UCL 135151

Mean 39785    95% KM (Percentile Bootstrap) UCL 78753

Maximum 361776    95% KM (BCA) UCL 79168

Minimum 668.2    95% KM (bootstrap t) UCL 176830

Assuming Gamma Distribution    95% KM (z) UCL 75772

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 77982

Data not Gamma Distributed at 5% Significance Level SE of Mean 21879

   95% KM (t) UCL 77982

5% K-S Critical Value 0.226 SD 87514

K-S Test Statistic 0.835 Mean 39785

A-D Test Statistic 1.562 Nonparametric Statistics

5% A-D Critical Value 0.835 Kaplan-Meier (KM) Method

nu star 10.62

k star (bias corrected) 0.312 Data do not follow a Discernable Distribution (0.05)

Theta Star 127357

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    
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Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 2360714 SD of Detected 2.131

Mean of Detected 855138 Mean of Detected 11.34

Maximum Detected 9783357 Maximum Detected 16.1

Raw Statistics Log-transformed Statistics

Minimum Detected 11783 Minimum Detected 9.374

Number of Missing Values 13 Percent Non-Detects 0.00%

Number of Distinct Detected Data 17 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 17 Number of Detected Data 17

Note: DL/2 is not a recommended method.

Total PCB_Congeners

   95% Adjusted Gamma UCL 34.5

   95% Gamma Approximate UCL 31.38

Nu star 11.58 Potential UCLs to Use

AppChi2 4.949    99% KM (Chebyshev) UCL 84.79

Theta star 39.41

k star 0.34 99% KM (Chebyshev) UCL 84.79

SD 29.58 97.5% KM (Chebyshev) UCL 58.21

Median 1.086 95% KM (Chebyshev) UCL 44.68

Mean 13.42    95% KM (Percentile Bootstrap) UCL 26.12

Maximum 117.8    95% KM (BCA) UCL 26.46

Minimum 0.266    95% KM (bootstrap t) UCL 58.44

Assuming Gamma Distribution    95% KM (z) UCL 25.22

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 25.94

Data not Gamma Distributed at 5% Significance Level SE of Mean 7.173

   95% KM (t) UCL 25.94

5% K-S Critical Value 0.225 SD 28.69

K-S Test Statistic 0.827 Mean 13.42

A-D Test Statistic 1.604 Nonparametric Statistics

5% A-D Critical Value 0.827 Kaplan-Meier (KM) Method

nu star 11.58

k star (bias corrected) 0.34 Data do not follow a Discernable Distribution (0.05)

Theta Star 39.41

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 25.94    95%  H-Stat (DL/2) UCL 103.4

SD 29.58 SD 1.917

Mean 13.42 Mean 0.771
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General Statistics

Number of Valid Data 17 Number of Detected Data 17

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

   95% Adjusted Gamma UCL 2461714

   95% Gamma Approximate UCL 2212775

Nu star 9.672 Potential UCLs to Use

AppChi2 3.738    99% KM (Chebyshev) UCL 6552011

Theta star 3006095

k star 0.284 99% KM (Chebyshev) UCL 6552011

SD 2360714 97.5% KM (Chebyshev) UCL 4430757

Median 42818 95% KM (Chebyshev) UCL 3350857

Mean 855138    95% KM (Percentile Bootstrap) UCL 1932552

Maximum 9783357    95% KM (BCA) UCL 1987727

Minimum 11783    95% KM (bootstrap t) UCL 6834068

Assuming Gamma Distribution    95% KM (z) UCL 1796911

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1854756

Data not Gamma Distributed at 5% Significance Level SE of Mean 572557

   95% KM (t) UCL 1854756

5% K-S Critical Value 0.227 SD 2290229

K-S Test Statistic 0.843 Mean 855138

A-D Test Statistic 1.821 Nonparametric Statistics

5% A-D Critical Value 0.843 Kaplan-Meier (KM) Method

nu star 9.672

k star (bias corrected) 0.284 Data do not follow a Discernable Distribution (0.05)

Theta Star 3006095

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1854756    95%  H-Stat (DL/2) UCL 9594241

SD 2360714 SD 2.131

Mean 855138 Mean 11.34

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Shapiro Wilk Test Statistic 0.403 Shapiro Wilk Test Statistic 0.843

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Nu star 9.622 Potential UCLs to Use

Theta star 2881021

k star 0.283 99% KM (Chebyshev) UCL 6298128

SD 2271994 97.5% KM (Chebyshev) UCL 4256594

Median 40211 95% KM (Chebyshev) UCL 3217279

Mean 815353    95% KM (Percentile Bootstrap) UCL 1837285

Maximum 9421581    95% KM (BCA) UCL 1958507

Minimum 11115    95% KM (bootstrap t) UCL 6393725

Assuming Gamma Distribution    95% KM (z) UCL 1721733

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1777404

Data not Gamma Distributed at 5% Significance Level SE of Mean 551040

   95% KM (t) UCL 1777404

5% K-S Critical Value 0.227 SD 2204158

K-S Test Statistic 0.843 Mean 815353

A-D Test Statistic 1.838 Nonparametric Statistics

5% A-D Critical Value 0.843 Kaplan-Meier (KM) Method

nu star 9.622

k star (bias corrected) 0.283 Data do not follow a Discernable Distribution (0.05)

Theta Star 2881021

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1777404    95%  H-Stat (DL/2) UCL 9076100

SD 2271994 SD 2.133

Mean 815353 Mean 11.28

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Shapiro Wilk Test Statistic 0.399 Shapiro Wilk Test Statistic 0.842

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 2271994 SD of Detected 2.133

Mean of Detected 815353 Mean of Detected 11.28

Maximum Detected 9421581 Maximum Detected 16.06

Raw Statistics Log-transformed Statistics

Minimum Detected 11115 Minimum Detected 9.316

Number of Missing Values 13 Percent Non-Detects 0.00%

Number of Distinct Detected Data 17 Number of Non-Detect Data 0



1167

1168

1169

1170

1171

1172

1173

1174

1175

1176

1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

1188

1189

1190

1191

1192

1193

1194

1195

1196

1197

1198

1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

1209

1210

1211

1212

1213

1214

1215

1216

1217

1218

1219

A B C D E F G H I J K L

nu star 3.76

k star (bias corrected) 0.376 Data appear Normal at 5% Significance Level

Theta Star 23.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 19.06    95%  H-Stat (DL/2) UCL 26100

SD 10.8 SD 1.777

Mean 8.761 Mean 1.153

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.816 Shapiro Wilk Test Statistic 0.862

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 10.8 SD of Detected 1.777

Mean of Detected 8.761 Mean of Detected 1.153

Maximum Detected 24.45 Maximum Detected 3.197

Raw Statistics Log-transformed Statistics

Minimum Detected 0.563 Minimum Detected -0.574

Number of Missing Values 25 Percent Non-Detects 0.00%

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Total TEQ

   95% Adjusted Gamma UCL 2355331

   95% Gamma Approximate UCL 2116367

AppChi2 3.707    99% KM (Chebyshev) UCL 6298128
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 131

   95% Gamma Approximate UCL 52.36    95% KM (Percentile Bootstrap) UCL 16.16

Nu star 3.76 Potential UCLs to Use

AppChi2 0.629    95% KM (t) UCL 19.06

Theta star 23.3

k star 0.376 99% KM (Chebyshev) UCL 56.82

SD 10.8 97.5% KM (Chebyshev) UCL 38.93

Median 2.539 95% KM (Chebyshev) UCL 29.82

Mean 8.761    95% KM (Percentile Bootstrap) UCL 16.16

Maximum 24.45    95% KM (BCA) UCL 16.16

Minimum 0.563    95% KM (bootstrap t) UCL 83.11

Assuming Gamma Distribution    95% KM (z) UCL 16.71

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19.06

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.83

   95% KM (t) UCL 19.06

5% K-S Critical Value 0.37 SD 9.661

K-S Test Statistic 0.706 Mean 8.761

A-D Test Statistic 0.446 Nonparametric Statistics

5% A-D Critical Value 0.706 Kaplan-Meier (KM) Method
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Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 3.774

Kolmogorov-Smirnov Test Statistic 0.232    95% Percentile Bootstrap UCL 3.756

Anderson-Darling 5% Critical Value 0.716    95% Hall's Bootstrap UCL 3.819

Anderson-Darling Test Statistic 0.388    95% Bootstrap-t UCL 3.908

   95% Standard Bootstrap UCL 3.763

Adjusted Chi Square Value 293    95% Jackknife UCL 3.845

Adjusted Level of Significance 0.0195    95% CLT UCL 3.789

nu star 345

Approximate Chi Square Value (.05) 303 Nonparametric Statistics

k star (bias corrected) 21.56 Data appear Normal at 5% Significance Level

Theta Star 0.159

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 3.848    99% Chebyshev (MVUE) UCL 5.631

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.391

   95% Adjusted-CLT UCL 3.811  97.5% Chebyshev (MVUE) UCL 4.809

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.845    95% H-UCL 3.92

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.907 Shapiro Wilk Test Statistic 0.905

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 0.262

Coefficient of Variation 0.183

SD 0.626

Median 3.43 SD of log Data 0.183

Mean 3.425 Mean of log Data 1.216

Maximum 4.33 Maximum of Log Data 1.466

Raw Statistics Log-transformed Statistics

Minimum 2.71 Minimum of Log Data 0.997

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Arsenic

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   C:\LWG_200808\InWatSed_Input_RM2.0W.wst

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Kolmogorov-Smirnov Test Statistic 0.259    95% Percentile Bootstrap UCL 46.45

Anderson-Darling 5% Critical Value 0.724    95% Hall's Bootstrap UCL 111.5

Anderson-Darling Test Statistic 0.41    95% Bootstrap-t UCL 63.96

   95% Standard Bootstrap UCL 44.47

Adjusted Chi Square Value 10.54    95% Jackknife UCL 47.81

Adjusted Level of Significance 0.0195    95% CLT UCL 45.55

nu star 21.98

Approximate Chi Square Value (.05) 12.33 Nonparametric Statistics

k star (bias corrected) 1.374 Data appear Gamma Distributed at 5% Significance Level

Theta Star 22.3

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 48.95    99% Chebyshev (MVUE) UCL 117.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 68.67

   95% Adjusted-CLT UCL 52.81  97.5% Chebyshev (MVUE) UCL 85.09

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 47.81    95% H-UCL 76.81

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.756 Shapiro Wilk Test Statistic 0.94

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 2.118

Coefficient of Variation 0.837

SD 25.64

Median 26.25 SD of log Data 0.787

Mean 30.64 Mean of log Data 3.161

Maximum 90 Maximum of Log Data 4.5

Raw Statistics Log-transformed Statistics

Minimum 5.6 Minimum of Log Data 1.723

Number of Valid Observations 8 Number of Distinct Observations 7

Benzo(a)anthracene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 3.845

   95% Adjusted Gamma UCL 4.033

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.628

   95% Approximate Gamma UCL 3.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.39

97.5% Chebyshev(Mean, Sd) UCL 4.808
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Anderson-Darling 5% Critical Value 0.724    95% Hall's Bootstrap UCL 205.1

Anderson-Darling Test Statistic 0.45    95% Bootstrap-t UCL 129.1

   95% Standard Bootstrap UCL 81.51

Adjusted Chi Square Value 10.58    95% Jackknife UCL 87.93

Adjusted Level of Significance 0.0195    95% CLT UCL 83.62

nu star 22.04

Approximate Chi Square Value (.05) 12.37 Nonparametric Statistics

k star (bias corrected) 1.377 Data appear Gamma Distributed at 5% Significance Level

Theta Star 40.12

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 90.25    99% Chebyshev (MVUE) UCL 201

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 118.6

   95% Adjusted-CLT UCL 98.49  97.5% Chebyshev (MVUE) UCL 146.4

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 87.93    95% H-UCL 127.8

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.722 Shapiro Wilk Test Statistic 0.95

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 2.282

Coefficient of Variation 0.883

SD 48.79

Median 43.5 SD of log Data 0.755

Mean 55.25 Mean of log Data 3.751

Maximum 170 Maximum of Log Data 5.136

Raw Statistics Log-transformed Statistics

Minimum 12 Minimum of Log Data 2.485

Number of Valid Observations 8 Number of Distinct Observations 8

Benzo(a)pyrene

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 54.64

   95% Adjusted Gamma UCL 63.88

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 120.8

   95% Approximate Gamma UCL 54.64

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 70.16

97.5% Chebyshev(Mean, Sd) UCL 87.26

Kolmogorov-Smirnov 5% Critical Value 0.297    95% BCA Bootstrap UCL 50.75
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Anderson-Darling Test Statistic 0.418    95% Bootstrap-t UCL 114.3

   95% Standard Bootstrap UCL 79.89

Adjusted Chi Square Value 11.63    95% Jackknife UCL 86.19

Adjusted Level of Significance 0.0195    95% CLT UCL 82.22

nu star 23.55

Approximate Chi Square Value (.05) 13.51 Nonparametric Statistics

k star (bias corrected) 1.472 Data appear Gamma Distributed at 5% Significance Level

Theta Star 38.09

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 88.16    99% Chebyshev (MVUE) UCL 208.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 123

   95% Adjusted-CLT UCL 94.8  97.5% Chebyshev (MVUE) UCL 151.8

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 86.19    95% H-UCL 132.8

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.761 Shapiro Wilk Test Statistic 0.938

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 2.093

Coefficient of Variation 0.802

SD 44.98

Median 48.5 SD of log Data 0.757

Mean 56.06 Mean of log Data 3.785

Maximum 160 Maximum of Log Data 5.075

Raw Statistics Log-transformed Statistics

Minimum 11 Minimum of Log Data 2.398

Number of Valid Observations 8 Number of Distinct Observations 8

Benzo(b)fluoranthene

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 98.46

   95% Adjusted Gamma UCL 115.1

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 226.9

   95% Approximate Gamma UCL 98.46

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 130.4

97.5% Chebyshev(Mean, Sd) UCL 163

Kolmogorov-Smirnov 5% Critical Value 0.297    95% BCA Bootstrap UCL 99.25

Kolmogorov-Smirnov Test Statistic 0.251    95% Percentile Bootstrap UCL 85.19
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   95% Standard Bootstrap UCL 26.13

Adjusted Chi Square Value 10.04    95% Jackknife UCL 27.98

Adjusted Level of Significance 0.0195    95% CLT UCL 26.64

nu star 21.24

Approximate Chi Square Value (.05) 11.77 Nonparametric Statistics

k star (bias corrected) 1.328 Data appear Gamma Distributed at 5% Significance Level

Theta Star 13.4

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 28.65    99% Chebyshev (MVUE) UCL 68.79

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 40.13

   95% Adjusted-CLT UCL 30.94  97.5% Chebyshev (MVUE) UCL 49.8

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 27.98    95% H-UCL 45.58

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.759 Shapiro Wilk Test Statistic 0.954

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 2.119

Coefficient of Variation 0.855

SD 15.21

Median 15 SD of log Data 0.8

Mean 17.79 Mean of log Data 2.607

Maximum 53 Maximum of Log Data 3.97

Raw Statistics Log-transformed Statistics

Minimum 3.3 Minimum of Log Data 1.194

Number of Valid Observations 8 Number of Distinct Observations 8

Benzo(k)fluoranthene

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 97.75

   95% Adjusted Gamma UCL 113.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 214.3

   95% Approximate Gamma UCL 97.75

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 125.4

97.5% Chebyshev(Mean, Sd) UCL 155.4

Kolmogorov-Smirnov 5% Critical Value 0.297    95% BCA Bootstrap UCL 91.94

Kolmogorov-Smirnov Test Statistic 0.266    95% Percentile Bootstrap UCL 85.31

Anderson-Darling 5% Critical Value 0.723    95% Hall's Bootstrap UCL 199.1
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MLE method failed to converge properly Mean in Log Scale 3.191

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 48.08    95%  H-Stat (DL/2) UCL 92.41

SD 22.43 SD 0.69

Mean 33.06 Mean 3.291

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.854 Shapiro Wilk Test Statistic 0.799

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 62 Maximum Non-Detect 4.127

Minimum Non-Detect 32 Minimum Non-Detect 3.466

SD of Detected 26.18 SD of Detected 0.826

Mean of Detected 40 Mean of Detected 3.452

Maximum Detected 68 Maximum Detected 4.22

Raw Statistics Log-transformed Statistics

Minimum Detected 13 Minimum Detected 2.565

Percent Non-Detects 37.50%

Number of Distinct Detected Data 4 Number of Non-Detect Data 3

Number of Valid Data 8 Number of Detected Data 5

Bis(2-ethylhexyl) phthalate

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 32.1

   95% Adjusted Gamma UCL 37.65

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 71.31

   95% Approximate Gamma UCL 32.1

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 41.23

97.5% Chebyshev(Mean, Sd) UCL 51.38

Kolmogorov-Smirnov 5% Critical Value 0.297    95% BCA Bootstrap UCL 30.41

Kolmogorov-Smirnov Test Statistic 0.245    95% Percentile Bootstrap UCL 27.16

Anderson-Darling 5% Critical Value 0.724    95% Hall's Bootstrap UCL 65.45

Anderson-Darling Test Statistic 0.37    95% Bootstrap-t UCL 38.18
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the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 1.866

Coefficient of Variation 0.724

SD 4.394

Median 5.5 SD of log Data 0.753

Mean 6.069 Mean of log Data 1.582

Maximum 16 Maximum of Log Data 2.773

Raw Statistics Log-transformed Statistics

Minimum 1.1 Minimum of Log Data 0.0953

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

   95% Adjusted Gamma UCL 66.81

   95% Gamma Approximate UCL 59.5    95% KM (Percentile Bootstrap) UCL 52.25

Nu star 36.17 Potential UCLs to Use

AppChi2 23.41    95% KM (t) UCL 47.95

Theta star 17.03

k star 2.261 99% KM (Chebyshev) UCL 121.5

SD 19.98 97.5% KM (Chebyshev) UCL 87.69

Median 36.99 95% KM (Chebyshev) UCL 70.46

Mean 38.5    95% KM (Percentile Bootstrap) UCL 52.25

Maximum 68    95% KM (BCA) UCL 54.5

Minimum 13    95% KM (bootstrap t) UCL 47.42

Assuming Gamma Distribution    95% KM (z) UCL 45.67

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 47.38

Data appear Gamma Distributed at 5% Significance Level SE of Mean 9.134

   95% KM (t) UCL 47.95

5% K-S Critical Value 0.36 SD 22.6

K-S Test Statistic 0.684 Mean 30.65

A-D Test Statistic 0.56 Nonparametric Statistics

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method

nu star 10.39

k star (bias corrected) 1.039 Data appear Normal at 5% Significance Level

Theta Star 38.49

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 45.19

   95% Percentile Bootstrap UCL 44.96

SD in Original Scale 23.45

Mean in Original Scale 30.91

SD in Log Scale 0.723
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the resulting calculations may not be reliable enough to draw conclusions

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 1.989

Coefficient of Variation 0.805

SD 36.91

Median 38 SD of log Data 0.791

Mean 45.83 Mean of log Data 3.569

Maximum 130 Maximum of Log Data 4.868

Raw Statistics Log-transformed Statistics

Minimum 8.1 Minimum of Log Data 2.092

Number of Valid Observations 8 Number of Distinct Observations 8

Indeno(1,2,3-cd)pyrene

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 10.33

   95% Adjusted Gamma UCL 11.91

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 21.52

   95% Approximate Gamma UCL 10.33

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 12.84

97.5% Chebyshev(Mean, Sd) UCL 15.77

Kolmogorov-Smirnov 5% Critical Value 0.297    95% BCA Bootstrap UCL 9.425

Kolmogorov-Smirnov Test Statistic 0.258    95% Percentile Bootstrap UCL 8.769

Anderson-Darling 5% Critical Value 0.723    95% Hall's Bootstrap UCL 21.02

Anderson-Darling Test Statistic 0.434    95% Bootstrap-t UCL 11.05

   95% Standard Bootstrap UCL 8.434

Adjusted Chi Square Value 12.95    95% Jackknife UCL 9.012

Adjusted Level of Significance 0.0195    95% CLT UCL 8.624

nu star 25.43

Approximate Chi Square Value (.05) 14.94 Nonparametric Statistics

k star (bias corrected) 1.59 Data appear Gamma Distributed at 5% Significance Level

Theta Star 3.818

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 9.183    99% Chebyshev (MVUE) UCL 22.88

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 13.5

   95% Adjusted-CLT UCL 9.719  97.5% Chebyshev (MVUE) UCL 16.67

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.012    95% H-UCL 14.52

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.799 Shapiro Wilk Test Statistic 0.91
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the resulting calculations may not be reliable enough to draw conclusions

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness -0.514

Coefficient of Variation 0.295

SD 3.39

Median 13 SD of log Data 0.326

Mean 11.49 Mean of log Data 2.398

Maximum 15.3 Maximum of Log Data 2.728

Raw Statistics Log-transformed Statistics

Minimum 6.97 Minimum of Log Data 1.942

Number of Valid Observations 8 Number of Distinct Observations 8

Lead

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 81.2

   95% Adjusted Gamma UCL 94.74

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 175.7

   95% Approximate Gamma UCL 81.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 102.7

97.5% Chebyshev(Mean, Sd) UCL 127.3

Kolmogorov-Smirnov 5% Critical Value 0.297    95% BCA Bootstrap UCL 76.5

Kolmogorov-Smirnov Test Statistic 0.193    95% Percentile Bootstrap UCL 67.45

Anderson-Darling 5% Critical Value 0.724    95% Hall's Bootstrap UCL 167.1

Anderson-Darling Test Statistic 0.317    95% Bootstrap-t UCL 94.85

   95% Standard Bootstrap UCL 66.03

Adjusted Chi Square Value 10.84    95% Jackknife UCL 70.55

Adjusted Level of Significance 0.0195    95% CLT UCL 67.29

nu star 22.42

Approximate Chi Square Value (.05) 12.65 Nonparametric Statistics

k star (bias corrected) 1.401 Data appear Gamma Distributed at 5% Significance Level

Theta Star 32.71

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 72.08    99% Chebyshev (MVUE) UCL 177.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 103.7

   95% Adjusted-CLT UCL 77.09  97.5% Chebyshev (MVUE) UCL 128.6

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 70.55    95% H-UCL 116.5

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.794 Shapiro Wilk Test Statistic 0.953

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.
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Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness -0.305

Coefficient of Variation 0.374

SD 0.0233

Median 0.0665 SD of log Data 0.422

Mean 0.0623 Mean of log Data -2.847

Maximum 0.087 Maximum of Log Data -2.442

Raw Statistics Log-transformed Statistics

Minimum 0.03 Minimum of Log Data -3.507

Number of Valid Observations 8 Number of Distinct Observations 8

Mercury

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 13.76

   95% Adjusted Gamma UCL 15.34

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 23.42

   95% Approximate Gamma UCL 14.45

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16.72

97.5% Chebyshev(Mean, Sd) UCL 18.98

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 13.16

Kolmogorov-Smirnov Test Statistic 0.316    95% Percentile Bootstrap UCL 13.35

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 12.93

Anderson-Darling Test Statistic 0.73    95% Bootstrap-t UCL 13.46

   95% Standard Bootstrap UCL 13.32

Adjusted Chi Square Value 88.05    95% Jackknife UCL 13.76

Adjusted Level of Significance 0.0195    95% CLT UCL 13.46

nu star 117.5

Approximate Chi Square Value (.05) 93.47 Nonparametric Statistics

k star (bias corrected) 7.343 Data appear Normal at 5% Significance Level

Theta Star 1.565

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 13.73    99% Chebyshev (MVUE) UCL 24.82

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 17.35

   95% Adjusted-CLT UCL 13.23  97.5% Chebyshev (MVUE) UCL 19.87

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13.76    95% H-UCL 15.02

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.847 Shapiro Wilk Test Statistic 0.82

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Minimum Non-Detect 2.9 Minimum Non-Detect 1.065

SD of Detected 2.992 SD of Detected 0.364

Mean of Detected 8.817 Mean of Detected 2.124

Maximum Detected 12 Maximum Detected 2.485

Raw Statistics Log-transformed Statistics

Minimum Detected 5.2 Minimum Detected 1.649

Percent Non-Detects 25.00%

Number of Distinct Detected Data 5 Number of Non-Detect Data 2

Number of Valid Data 8 Number of Detected Data 6

Naphthalene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.0779

   95% Adjusted Gamma UCL 0.0906

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.144

   95% Approximate Gamma UCL 0.0838

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0982

97.5% Chebyshev(Mean, Sd) UCL 0.114

Kolmogorov-Smirnov 5% Critical Value 0.295    95% BCA Bootstrap UCL 0.0733

Kolmogorov-Smirnov Test Statistic 0.219    95% Percentile Bootstrap UCL 0.0748

Anderson-Darling 5% Critical Value 0.717    95% Hall's Bootstrap UCL 0.0729

Anderson-Darling Test Statistic 0.539    95% Bootstrap-t UCL 0.0768

   95% Standard Bootstrap UCL 0.075

Adjusted Chi Square Value 49.93    95% Jackknife UCL 0.0779

Adjusted Level of Significance 0.0195    95% CLT UCL 0.0759

nu star 72.58

Approximate Chi Square Value (.05) 53.96 Nonparametric Statistics

k star (bias corrected) 4.536 Data appear Normal at 5% Significance Level

Theta Star 0.0137

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0778    99% Chebyshev (MVUE) UCL 0.156

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.104

   95% Adjusted-CLT UCL 0.0749  97.5% Chebyshev (MVUE) UCL 0.121

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0779    95% H-UCL 0.0904

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.873 Shapiro Wilk Test Statistic 0.864

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.
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   95% Gamma Approximate UCL 10.63    95% KM (Percentile Bootstrap) UCL 10.01

Nu star 91.51 Potential UCLs to Use

AppChi2 70.45    95% KM (t) UCL 10

Theta star 1.431

k star 5.719 99% KM (Chebyshev) UCL 18.8

SD 2.892 97.5% KM (Chebyshev) UCL 14.75

Median 7.924 95% KM (Chebyshev) UCL 12.69

Mean 8.186    95% KM (Percentile Bootstrap) UCL 10.01

Maximum 12    95% KM (BCA) UCL 10.05

Minimum 4.839    95% KM (bootstrap t) UCL 10.06

Assuming Gamma Distribution    95% KM (z) UCL 9.73

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.934

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.092

   95% KM (t) UCL 10

5% K-S Critical Value 0.333 SD 2.818

K-S Test Statistic 0.698 Mean 7.933

A-D Test Statistic 0.397 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 59.18

k star (bias corrected) 4.932 Data appear Normal at 5% Significance Level

Theta Star 1.788

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 9.587

   95% Percentile Bootstrap UCL 9.587

   95% MLE (Tiku) UCL 12.05 SD in Original Scale 3.322

   95% MLE (t) UCL 11.6 Mean in Original Scale 7.673

SD 1.629 SD in Log Scale 0.455

Mean 10.51 Mean in Log Scale 1.95

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 9.838    95%  H-Stat (DL/2) UCL 9.009

SD 3.984 SD 0.739

Mean 7.169 Mean 1.777

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.886 Shapiro Wilk Test Statistic 0.881

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4
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k star (bias corrected) 16.19 Data appear Normal at 5% Significance Level

Theta Star 1.043

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 17.81

   95% Percentile Bootstrap UCL 17.51

   95% MLE (Tiku) UCL 18.55 SD in Original Scale 4.2

   95% MLE (t) UCL 18.04 Mean in Original Scale 15.22

SD 8.475 SD in Log Scale 0.276

Mean 12.36 Mean in Log Scale 2.689

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 18.17    95%  H-Stat (DL/2) UCL 27.4

SD 7.684 SD 1.133

Mean 13.03 Mean 2.205

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.899 Shapiro Wilk Test Statistic 0.928

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 25.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 3.1 Maximum Non-Detect 1.131

Minimum Non-Detect 2.8 Minimum Non-Detect 1.03

SD of Detected 3.389 SD of Detected 0.19

Mean of Detected 16.88 Mean of Detected 2.81

Maximum Detected 22.7 Maximum Detected 3.122

Raw Statistics Log-transformed Statistics

Minimum Detected 13.65 Minimum Detected 2.614

Percent Non-Detects 25.00%

Number of Distinct Detected Data 6 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 8 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Total Aroclors

   95% Adjusted Gamma UCL 11.39
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.383    95% H-UCL 8.701

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.78 Shapiro Wilk Test Statistic 0.966

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 1.435

Coefficient of Variation 1.101

SD 1.51

Median 0.692 SD of log Data 1.172

Mean 1.372 Mean of log Data -0.234

Maximum 4.282 Maximum of Log Data 1.454

Raw Statistics Log-transformed Statistics

Minimum 0.113 Minimum of Log Data -2.18

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Note: DL/2 is not a recommended method.

Total DDT

   95% Adjusted Gamma UCL 19.05

   95% Gamma Approximate UCL 18.38    95% KM (Percentile Bootstrap) UCL 18.07

Nu star 303.1 Potential UCLs to Use

AppChi2 263.8    95% KM (t) UCL 18.29

Theta star 0.844

k star 18.94 99% KM (Chebyshev) UCL 27.71

SD 3.296 97.5% KM (Chebyshev) UCL 23.38

Median 14.73 95% KM (Chebyshev) UCL 21.17

Mean 16    95% KM (Percentile Bootstrap) UCL 18.07

Maximum 22.7    95% KM (BCA) UCL 18.43

Minimum 13.35    95% KM (bootstrap t) UCL 20.87

Assuming Gamma Distribution    95% KM (z) UCL 18

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 18.18

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.17

   95% KM (t) UCL 18.29

5% K-S Critical Value 0.332 SD 3.022

K-S Test Statistic 0.697 Mean 16.07

A-D Test Statistic 0.324 Nonparametric Statistics

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method

nu star 194.2
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Potential UCL to Use Use 95% Approximate Gamma UCL 3.179

   95% Adjusted Gamma UCL 4.012

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.683

   95% Approximate Gamma UCL 3.179

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.699

97.5% Chebyshev(Mean, Sd) UCL 4.706

Kolmogorov-Smirnov 5% Critical Value 0.301    95% BCA Bootstrap UCL 2.413

Kolmogorov-Smirnov Test Statistic 0.225    95% Percentile Bootstrap UCL 2.281

Anderson-Darling 5% Critical Value 0.735    95% Hall's Bootstrap UCL 8.083

Anderson-Darling Test Statistic 0.357    95% Bootstrap-t UCL 5.042

   95% Standard Bootstrap UCL 2.203

Adjusted Chi Square Value 4.027    95% Jackknife UCL 2.383

Adjusted Level of Significance 0.0195    95% CLT UCL 2.25

nu star 11.78

Approximate Chi Square Value (.05) 5.082 Nonparametric Statistics

k star (bias corrected) 0.736 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.863

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 2.428    99% Chebyshev (MVUE) UCL 7.253

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.96

   95% Adjusted-CLT UCL 2.539  97.5% Chebyshev (MVUE) UCL 5.071
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   95% BCA Bootstrap UCL 0.744

   95% Percentile Bootstrap UCL 0.738

   95% MLE (Tiku) UCL 0.744 SD in Original Scale 0.4

   95% MLE (t) UCL 0.68 Mean in Original Scale 0.579

SD 0.569 SD in Log Scale 0.709

Mean 0.439 Mean in Log Scale -0.781

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.704    95%  H-Stat (DL/2) UCL 1.274

SD 0.47 SD 1.526

Mean 0.505 Mean -1.441

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.944 Shapiro Wilk Test Statistic 0.82

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 52.94%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Maximum Non-Detect 0.43 Maximum Non-Detect -0.844

Minimum Non-Detect 0.0327 Minimum Non-Detect -3.42

SD of Detected 0.331 SD of Detected 0.517

Mean of Detected 0.876 Mean of Detected -0.226

Maximum Detected 1.28 Maximum Detected 0.247

Raw Statistics Log-transformed Statistics

Minimum Detected 0.239 Minimum Detected -1.431

Number of Missing Values 2 Percent Non-Detects 47.06%

Number of Distinct Detected Data 8 Number of Non-Detect Data 8

General Statistics

Number of Valid Data 17 Number of Detected Data 9

Aldrin

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   C:\LWG_200808\InWatSed_Input_RM2.5E.wst

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% Modified-t UCL 4.87    99% Chebyshev (MVUE) UCL 6.728

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.299

   95% Adjusted-CLT UCL 5.089  97.5% Chebyshev (MVUE) UCL 5.782

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.824    95% H-UCL 4.695

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Shapiro Wilk Test Statistic 0.585 Shapiro Wilk Test Statistic 0.769

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 3.457

Coefficient of Variation 0.362

SD 1.528

Median 3.9 SD of log Data 0.263

Mean 4.216 Mean of log Data 1.399

Maximum 10.1 Maximum of Log Data 2.313

Raw Statistics Log-transformed Statistics

Minimum 2.7 Minimum of Log Data 0.993

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 19

Note: DL/2 is not a recommended method.

Arsenic

   95% Adjusted Gamma UCL 1.004

   95% Gamma Approximate UCL 0.989    95% KM (Percentile Bootstrap) UCL 0.889

Nu star 282.4 Potential UCLs to Use

AppChi2 244.5    95% KM (t) UCL 0.752

Theta star 0.103

k star 8.306 99% KM (Chebyshev) UCL 1.576

SD 0.237 97.5% KM (Chebyshev) UCL 1.204

Median 0.876 95% KM (Chebyshev) UCL 1.014

Mean 0.856    95% KM (Percentile Bootstrap) UCL 0.889

Maximum 1.28    95% KM (BCA) UCL 0.945

Minimum 0.239    95% KM (bootstrap t) UCL 0.747

Assuming Gamma Distribution    95% KM (z) UCL 0.742

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.779

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.1

   95% KM (t) UCL 0.752

5% K-S Critical Value 0.28 SD 0.391

K-S Test Statistic 0.723 Mean 0.576

A-D Test Statistic 0.493 Nonparametric Statistics

5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method

nu star 67.09

k star (bias corrected) 3.727 Data appear Normal at 5% Significance Level

Theta Star 0.235

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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nu star 10.88

k star (bias corrected) 0.286 Data do not follow a Discernable Distribution (0.05)

Theta Star 2039

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1578    99% Chebyshev (MVUE) UCL 732

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 404.5

   95% Adjusted-CLT UCL 2003  97.5% Chebyshev (MVUE) UCL 515

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1491    95% H-UCL 509.2

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Shapiro Wilk Test Statistic 0.262 Shapiro Wilk Test Statistic 0.695

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 4.353

Coefficient of Variation 3.907

SD 2281

Median 44 SD of log Data 1.449

Mean 583.9 Mean of log Data 4.056

Maximum 10000 Maximum of Log Data 9.21

Raw Statistics Log-transformed Statistics

Minimum 13 Minimum of Log Data 2.565

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 16

Benzo(a)anthracene

Potential UCL to Use Use 95% Student's-t UCL 4.824

or 95% Modified-t UCL 4.87

   95% Adjusted Gamma UCL 4.801

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.703

   95% Approximate Gamma UCL 4.751

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.744

97.5% Chebyshev(Mean, Sd) UCL 6.405

Kolmogorov-Smirnov 5% Critical Value 0.198    95% BCA Bootstrap UCL 5.225

Kolmogorov-Smirnov Test Statistic 0.224    95% Percentile Bootstrap UCL 4.867

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 7.235

Anderson-Darling Test Statistic 1.774    95% Bootstrap-t UCL 5.656

   95% Standard Bootstrap UCL 4.794

Adjusted Chi Square Value 356.5    95% Jackknife UCL 4.824

Adjusted Level of Significance 0.0369    95% CLT UCL 4.792

nu star 406

Approximate Chi Square Value (.05) 360.3 Nonparametric Statistics

k star (bias corrected) 10.68 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.395

Gamma Distribution Test Data Distribution
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Anderson-Darling 5% Critical Value 0.831    95% Hall's Bootstrap UCL 12769

Anderson-Darling Test Statistic 4.577    95% Bootstrap-t UCL 21475

   95% Standard Bootstrap UCL 1124

Adjusted Chi Square Value 5.334    95% Jackknife UCL 1185

Adjusted Level of Significance 0.0369    95% CLT UCL 1148

nu star 12.78

Approximate Chi Square Value (.05) 5.742 Nonparametric Statistics

k star (bias corrected) 0.336 Data do not follow a Discernable Distribution (0.05)

Theta Star 1424

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1252    99% Chebyshev (MVUE) UCL 698

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 394.4

   95% Adjusted-CLT UCL 1582  97.5% Chebyshev (MVUE) UCL 496.9

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1185    95% H-UCL 430.1

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Shapiro Wilk Test Statistic 0.267 Shapiro Wilk Test Statistic 0.683

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 4.349

Coefficient of Variation 3.704

SD 1774

Median 51 SD of log Data 1.293

Mean 478.9 Mean of log Data 4.298

Maximum 7800 Maximum of Log Data 8.962

Raw Statistics Log-transformed Statistics

Minimum 19 Minimum of Log Data 2.944

Number of Valid Observations 19 Number of Distinct Observations 18

Benzo(a)pyrene

General Statistics

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 5791

   95% Adjusted Gamma UCL 1533

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5791

   95% Approximate Gamma UCL 1412

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2865

97.5% Chebyshev(Mean, Sd) UCL 3852

Kolmogorov-Smirnov 5% Critical Value 0.215    95% BCA Bootstrap UCL 2180

Kolmogorov-Smirnov Test Statistic 0.414    95% Percentile Bootstrap UCL 1627

Anderson-Darling 5% Critical Value 0.844    95% Hall's Bootstrap UCL 23982

Anderson-Darling Test Statistic 4.631    95% Bootstrap-t UCL 32933

   95% Standard Bootstrap UCL 1433

Adjusted Chi Square Value 4.145    95% Jackknife UCL 1491

Adjusted Level of Significance 0.0369    95% CLT UCL 1445

Approximate Chi Square Value (.05) 4.499 Nonparametric Statistics
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3906

   95% Approximate Gamma UCL 925

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1959

97.5% Chebyshev(Mean, Sd) UCL 2616

Kolmogorov-Smirnov 5% Critical Value 0.212    95% BCA Bootstrap UCL 1490

Kolmogorov-Smirnov Test Statistic 0.359    95% Percentile Bootstrap UCL 1138

Anderson-Darling 5% Critical Value 0.821    95% Hall's Bootstrap UCL 7273

Anderson-Darling Test Statistic 3.944    95% Bootstrap-t UCL 9325

   95% Standard Bootstrap UCL 1003

Adjusted Chi Square Value 6.428    95% Jackknife UCL 1044

Adjusted Level of Significance 0.0369    95% CLT UCL 1013

nu star 14.45

Approximate Chi Square Value (.05) 6.881 Nonparametric Statistics

k star (bias corrected) 0.38 Data do not follow a Discernable Distribution (0.05)

Theta Star 1158

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1102    99% Chebyshev (MVUE) UCL 793.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 451

   95% Adjusted-CLT UCL 1384  97.5% Chebyshev (MVUE) UCL 566.7

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1044    95% H-UCL 478.6

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Shapiro Wilk Test Statistic 0.281 Shapiro Wilk Test Statistic 0.752

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 4.337

Coefficient of Variation 3.447

SD 1518

Median 67 SD of log Data 1.259

Mean 440.5 Mean of log Data 4.489

Maximum 6700 Maximum of Log Data 8.81

Raw Statistics Log-transformed Statistics

Minimum 19 Minimum of Log Data 2.944

Number of Valid Observations 19 Number of Distinct Observations 15

Benzo(b)fluoranthene

General Statistics

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 4528

   95% Adjusted Gamma UCL 1147

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4528

   95% Approximate Gamma UCL 1065

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2253

97.5% Chebyshev(Mean, Sd) UCL 3021

Kolmogorov-Smirnov 5% Critical Value 0.214    95% BCA Bootstrap UCL 1708

Kolmogorov-Smirnov Test Statistic 0.425    95% Percentile Bootstrap UCL 1286
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Bis(2-ethylhexyl) phthalate

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 1226

   95% Adjusted Gamma UCL 310.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1226

   95% Approximate Gamma UCL 290.6

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 615.8

97.5% Chebyshev(Mean, Sd) UCL 821.5

Kolmogorov-Smirnov 5% Critical Value 0.212    95% BCA Bootstrap UCL 476.7

Kolmogorov-Smirnov Test Statistic 0.377    95% Percentile Bootstrap UCL 357.9

Anderson-Darling 5% Critical Value 0.818    95% Hall's Bootstrap UCL 2252

Anderson-Darling Test Statistic 4.038    95% Bootstrap-t UCL 2672

   95% Standard Bootstrap UCL 314.9

Adjusted Chi Square Value 6.738    95% Jackknife UCL 329.5

Adjusted Level of Significance 0.0369    95% CLT UCL 319.7

nu star 14.92

Approximate Chi Square Value (.05) 7.203 Nonparametric Statistics

k star (bias corrected) 0.393 Data do not follow a Discernable Distribution (0.05)

Theta Star 357.5

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 347.5    99% Chebyshev (MVUE) UCL 257.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 146.8

   95% Adjusted-CLT UCL 435.6  97.5% Chebyshev (MVUE) UCL 184.1

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 329.5    95% H-UCL 152.8

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Shapiro Wilk Test Statistic 0.284 Shapiro Wilk Test Statistic 0.73

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 4.332

Coefficient of Variation 3.388

SD 475.5

Median 21 SD of log Data 1.233

Mean 140.3 Mean of log Data 3.408

Maximum 2100 Maximum of Log Data 7.65

Raw Statistics Log-transformed Statistics

Minimum 6.1 Minimum of Log Data 1.808

Number of Valid Observations 19 Number of Distinct Observations 14

Benzo(k)fluoranthene

General Statistics

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 3906

   95% Adjusted Gamma UCL 990.2
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Maximum 210    95% KM (BCA) UCL 115.4

Minimum 38    95% KM (bootstrap t) UCL 107.4

Assuming Gamma Distribution    95% KM (z) UCL 104.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 105.1

Data appear Gamma Distributed at 5% Significance Level SE of Mean 12.28

   95% KM (t) UCL 105.8

5% K-S Critical Value 0.256 SD 49.4

K-S Test Statistic 0.731 Mean 84.53

A-D Test Statistic 0.176 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

nu star 86.29

k star (bias corrected) 3.922 Data appear Normal at 5% Significance Level

Theta Star 28.16

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 105.8

   95% Percentile Bootstrap UCL 101.6

SD in Original Scale 50.53

Mean in Original Scale 82.9

MLE method failed to converge properly Mean in Log Scale 4.259

SD in Log Scale 0.571

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 100.4    95%  H-Stat (DL/2) UCL 164.1

SD 56.49 SD 1.111

Mean 77.95 Mean 3.963

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.973

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 89.47%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 150 Maximum Non-Detect 5.011

Minimum Non-Detect 7 Minimum Non-Detect 1.946

SD of Detected 50.22 SD of Detected 0.475

Mean of Detected 110.5 Mean of Detected 4.607

Maximum Detected 210 Maximum Detected 5.347

Raw Statistics Log-transformed Statistics

Minimum Detected 38 Minimum Detected 3.638

Percent Non-Detects 42.11%

Number of Distinct Detected Data 11 Number of Non-Detect Data 8

Number of Valid Data 19 Number of Detected Data 11

General Statistics
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 447.8

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 223.7

97.5% Chebyshev(Mean, Sd) UCL 299.3

Kolmogorov-Smirnov 5% Critical Value 0.212    95% BCA Bootstrap UCL 169.5

Kolmogorov-Smirnov Test Statistic 0.395    95% Percentile Bootstrap UCL 128.3

Anderson-Darling 5% Critical Value 0.822    95% Hall's Bootstrap UCL 1173

Anderson-Darling Test Statistic 4.67    95% Bootstrap-t UCL 2119

   95% Standard Bootstrap UCL 112.2

Adjusted Chi Square Value 6.274    95% Jackknife UCL 118.5

Adjusted Level of Significance 0.0369    95% CLT UCL 114.9

nu star 14.22

Approximate Chi Square Value (.05) 6.721 Nonparametric Statistics

k star (bias corrected) 0.374 Data do not follow a Discernable Distribution (0.05)

Theta Star 130.9

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 125.1    99% Chebyshev (MVUE) UCL 75.59

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 43.44

   95% Adjusted-CLT UCL 157.6  97.5% Chebyshev (MVUE) UCL 54.28

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 118.5    95% H-UCL 43.9

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Shapiro Wilk Test Statistic 0.269 Shapiro Wilk Test Statistic 0.645

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 4.349

Coefficient of Variation 3.568

SD 174.7

Median 6.3 SD of log Data 1.192

Mean 48.97 Mean of log Data 2.259

Maximum 770 Maximum of Log Data 6.646

Raw Statistics Log-transformed Statistics

Minimum 3.2 Minimum of Log Data 1.163

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 16

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

   95% Adjusted Gamma UCL 124.8

   95% Gamma Approximate UCL 123.1    95% KM (Percentile Bootstrap) UCL 111.5

Nu star 232.5 Potential UCLs to Use

AppChi2 198.2    95% KM (t) UCL 105.8

Theta star 17.15

k star 6.117 99% KM (Chebyshev) UCL 206.7

SD 41.17 97.5% KM (Chebyshev) UCL 161.2

Median 100 95% KM (Chebyshev) UCL 138.1

Mean 104.9    95% KM (Percentile Bootstrap) UCL 111.5
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.292

   95% Percentile Bootstrap UCL 0.284

SD in Original Scale 0.103

Mean in Original Scale 0.242

MLE method failed to converge properly Mean in Log Scale -1.485

SD in Log Scale 0.357

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.235    95%  H-Stat (DL/2) UCL 0.308

SD 0.164 SD 1.247

Mean 0.165 Mean -2.434

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.876 Shapiro Wilk Test Statistic 0.936

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.12%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.46 Maximum Non-Detect -0.777

Minimum Non-Detect 0.03 Minimum Non-Detect -3.507

SD of Detected 0.0939 SD of Detected 0.242

Mean of Detected 0.357 Mean of Detected -1.055

Maximum Detected 0.53 Maximum Detected -0.635

Raw Statistics Log-transformed Statistics

Minimum Detected 0.262 Minimum Detected -1.339

Number of Missing Values 1 Percent Non-Detects 64.71%

Number of Distinct Detected Data 6 Number of Non-Detect Data 11

Number of Valid Data 17 Number of Detected Data 6

Dieldrin

General Statistics

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 447.8

   95% Adjusted Gamma UCL 111

   95% Approximate Gamma UCL 103.6
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Gamma Distribution Test Data Distribution

   95% Modified-t UCL 719.9    99% Chebyshev (MVUE) UCL 472.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 270.5

   95% Adjusted-CLT UCL 905  97.5% Chebyshev (MVUE) UCL 338.7

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 681.9    95% H-UCL 278.1

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Shapiro Wilk Test Statistic 0.275 Shapiro Wilk Test Statistic 0.701

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 4.341

Coefficient of Variation 3.501

SD 997.7

Median 40 SD of log Data 1.216

Mean 284.9 Mean of log Data 4.047

Maximum 4400 Maximum of Log Data 8.389

Raw Statistics Log-transformed Statistics

Minimum 14 Minimum of Log Data 2.639

General Statistics

Number of Valid Observations 19 Number of Distinct Observations 17

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

   95% Adjusted Gamma UCL 1.086

   95% Gamma Approximate UCL 0.874    95% KM (Percentile Bootstrap) UCL 0.354

Nu star 3.351 Potential UCLs to Use

AppChi2 0.484    95% KM (t) UCL 0.329

Theta star 1.28

k star 0.0986 99% KM (Chebyshev) UCL 0.48

SD 0.184 97.5% KM (Chebyshev) UCL 0.412

Median 1E-09 95% KM (Chebyshev) UCL 0.377

Mean 0.126    95% KM (Percentile Bootstrap) UCL 0.354

Maximum 0.53    95% KM (BCA) UCL 0.368

Minimum 1E-09    95% KM (bootstrap t) UCL 0.343

Assuming Gamma Distribution    95% KM (z) UCL 0.327

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.33

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0184

   95% KM (t) UCL 0.329

5% K-S Critical Value 0.332 SD 0.0685

K-S Test Statistic 0.697 Mean 0.297

A-D Test Statistic 0.349 Nonparametric Statistics

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method

nu star 119

k star (bias corrected) 9.919 Data appear Normal at 5% Significance Level

Theta Star 0.036
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Adjusted Chi Square Value 134.9    95% Jackknife UCL 16.7

Adjusted Level of Significance 0.0369    95% CLT UCL 16.58

nu star 166

Approximate Chi Square Value (.05) 137.2 Nonparametric Statistics

k star (bias corrected) 4.368 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.273

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 16.79    99% Chebyshev (MVUE) UCL 32.84

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 22.64

   95% Adjusted-CLT UCL 17.11  97.5% Chebyshev (MVUE) UCL 26.08

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.7    95% H-UCL 19

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Shapiro Wilk Test Statistic 0.813 Shapiro Wilk Test Statistic 0.76

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.549

Coefficient of Variation 0.423

SD 6.049

Median 14.3 SD of log Data 0.521

Mean 14.3 Mean of log Data 2.56

Maximum 34 Maximum of Log Data 3.526

Raw Statistics Log-transformed Statistics

Minimum 2.2 Minimum of Log Data 0.788

Number of Valid Observations 19 Number of Distinct Observations 17

Lead

General Statistics

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 2562

   95% Adjusted Gamma UCL 641.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2562

   95% Approximate Gamma UCL 599.2

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1283

97.5% Chebyshev(Mean, Sd) UCL 1714

Kolmogorov-Smirnov 5% Critical Value 0.212    95% BCA Bootstrap UCL 985.1

Kolmogorov-Smirnov Test Statistic 0.392    95% Percentile Bootstrap UCL 741.8

Anderson-Darling 5% Critical Value 0.821    95% Hall's Bootstrap UCL 4821

Anderson-Darling Test Statistic 4.346    95% Bootstrap-t UCL 11532

   95% Standard Bootstrap UCL 642.4

Adjusted Chi Square Value 6.4    95% Jackknife UCL 681.9

Adjusted Level of Significance 0.0369    95% CLT UCL 661.5

nu star 14.41

Approximate Chi Square Value (.05) 6.852 Nonparametric Statistics

k star (bias corrected) 0.379 Data do not follow a Discernable Distribution (0.05)

Theta Star 751.5
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.118

Kolmogorov-Smirnov 5% Critical Value 0.201    95% BCA Bootstrap UCL 0.0965

Kolmogorov-Smirnov Test Statistic 0.166    95% Percentile Bootstrap UCL 0.0874

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 0.177

Anderson-Darling Test Statistic 0.65    95% Bootstrap-t UCL 0.0986

   95% Standard Bootstrap UCL 0.0861

Adjusted Chi Square Value 53.23    95% Jackknife UCL 0.0878

Adjusted Level of Significance 0.0369    95% CLT UCL 0.0867

nu star 73.37

Approximate Chi Square Value (.05) 54.65 Nonparametric Statistics

k star (bias corrected) 1.931 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.035

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0889    99% Chebyshev (MVUE) UCL 0.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.127

   95% Adjusted-CLT UCL 0.0941  97.5% Chebyshev (MVUE) UCL 0.151

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0878    95% H-UCL 0.107

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.901 Shapiro Wilk Critical Value 0.901

Shapiro Wilk Test Statistic 0.734 Shapiro Wilk Test Statistic 0.909

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 2.577

Coefficient of Variation 0.754

SD 0.0509

Median 0.066 SD of log Data 0.761

Mean 0.0675 Mean of log Data -2.933

Maximum 0.249 Maximum of Log Data -1.39

Raw Statistics Log-transformed Statistics

Minimum 0.007 Minimum of Log Data -4.962

Number of Valid Observations 19 Number of Distinct Observations 15

Mercury

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 20.35

   95% Adjusted Gamma UCL 17.59

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 28.1

   95% Approximate Gamma UCL 17.3

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 20.35

97.5% Chebyshev(Mean, Sd) UCL 22.96

Kolmogorov-Smirnov 5% Critical Value 0.199    95% BCA Bootstrap UCL 17.37

Kolmogorov-Smirnov Test Statistic 0.211    95% Percentile Bootstrap UCL 16.57

Anderson-Darling 5% Critical Value 0.742    95% Hall's Bootstrap UCL 22.56

Anderson-Darling Test Statistic 1.283    95% Bootstrap-t UCL 17.24

   95% Standard Bootstrap UCL 16.52
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A-D Test Statistic 1.576 Nonparametric Statistics

nu star 10.29

k star (bias corrected) 0.429 Data appear Lognormal at 5% Significance Level

Theta Star 181.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 160.3

   95% Percentile Bootstrap UCL 122.2

SD in Original Scale 155.9

Mean in Original Scale 50.12

MLE yields a negative mean Mean in Log Scale 2.284

SD in Log Scale 1.533

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 112.8    95%  H-Stat (DL/2) UCL 74.86

SD 155.7 SD 1.378

Mean 50.83 Mean 2.476

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.405 Shapiro Wilk Test Statistic 0.896

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 57.89%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Maximum Non-Detect 13 Maximum Non-Detect 2.565

Minimum Non-Detect 3.3 Minimum Non-Detect 1.194

SD of Detected 193.7 SD of Detected 1.385

Mean of Detected 77.81 Mean of Detected 3.076

Maximum Detected 690 Maximum Detected 6.537

Raw Statistics Log-transformed Statistics

Minimum Detected 3.2 Minimum Detected 1.163

Percent Non-Detects 36.84%

Number of Distinct Detected Data 11 Number of Non-Detect Data 7

Number of Valid Data 19 Number of Detected Data 12

Naphthalene

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 0.0907

   95% Adjusted Gamma UCL 0.0931

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.184

   95% Approximate Gamma UCL 0.0907

97.5% Chebyshev(Mean, Sd) UCL 0.14
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Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 76.3    95%  H-Stat (DL/2) UCL 146.7

SD 51.41 SD 1.379

Mean 55.85 Mean 3.452

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.823 Shapiro Wilk Test Statistic 0.918

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 10.53%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 17

Maximum Non-Detect 4.8 Maximum Non-Detect 1.569

Minimum Non-Detect 1.3 Minimum Non-Detect 0.262

SD of Detected 50.61 SD of Detected 0.794

Mean of Detected 62.24 Mean of Detected 3.832

Maximum Detected 167.7 Maximum Detected 5.122

Raw Statistics Log-transformed Statistics

Minimum Detected 16.35 Minimum Detected 2.794

Percent Non-Detects 10.53%

Number of Distinct Detected Data 17 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 19 Number of Detected Data 17

Note: DL/2 is not a recommended method.

Total Aroclors

   95% Adjusted Gamma UCL 265.5

   95% Gamma Approximate UCL 230.5

Nu star 4.933 Potential UCLs to Use

AppChi2 1.121  97.5% KM (Chebyshev) UCL 277.5

Theta star 403.6

k star 0.13 99% KM (Chebyshev) UCL 412.1

SD 155.5 97.5% KM (Chebyshev) UCL 277.5

Median 15 95% KM (Chebyshev) UCL 208.9

Mean 52.4    95% KM (Percentile Bootstrap) UCL 119.7

Maximum 690    95% KM (BCA) UCL 125.9

Minimum 1E-09    95% KM (bootstrap t) UCL 719.9

Assuming Gamma Distribution    95% KM (z) UCL 110.3

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 112.3

Data not Gamma Distributed at 5% Significance Level SE of Mean 36.34

   95% KM (t) UCL 113.6

5% K-S Critical Value 0.259 SD 151.7

K-S Test Statistic 0.785 Mean 50.54

5% A-D Critical Value 0.785 Kaplan-Meier (KM) Method
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 44.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Maximum Non-Detect 0.81 Maximum Non-Detect -0.211

Minimum Non-Detect 0.18 Minimum Non-Detect -1.715

SD of Detected 6.464 SD of Detected 1.129

Mean of Detected 2.813 Mean of Detected 0.138

Maximum Detected 26.03 Maximum Detected 3.259

Raw Statistics Log-transformed Statistics

Minimum Detected 0.171 Minimum Detected -1.763

Number of Missing Values 1 Percent Non-Detects 16.67%

Number of Distinct Detected Data 15 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 18 Number of Detected Data 15

Note: DL/2 is not a recommended method.

Total DDT

   95% Adjusted Gamma UCL 159.3

   95% Gamma Approximate UCL 145.6

Nu star 9.503 Potential UCLs to Use

AppChi2 3.634    95% KM (BCA) UCL 77.44

Theta star 222.7

k star 0.25 99% KM (Chebyshev) UCL 171.6

SD 51.59 97.5% KM (Chebyshev) UCL 129.1

Median 33.65 95% KM (Chebyshev) UCL 107.4

Mean 55.69    95% KM (Percentile Bootstrap) UCL 75.75

Maximum 167.7    95% KM (BCA) UCL 77.44

Minimum 1E-09    95% KM (bootstrap t) UCL 83.48

Assuming Gamma Distribution    95% KM (z) UCL 76.29

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 77.09

Data appear Gamma Distributed at 5% Significance Level SE of Mean 11.48

   95% KM (t) UCL 77.31

5% K-S Critical Value 0.212 SD 48.53

K-S Test Statistic 0.752 Mean 57.41

A-D Test Statistic 0.653 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

nu star 52.29

k star (bias corrected) 1.538 Data appear Gamma Distributed at 5% Significance Level

Theta Star 40.47

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 77.82

   95% Percentile Bootstrap UCL 76.28

   95% MLE (Tiku) UCL 74.19 SD in Original Scale 50.77

   95% MLE (t) UCL 74.63 Mean in Original Scale 56.45

SD 54.2 SD in Log Scale 0.949

Mean 53.07 Mean in Log Scale 3.637
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Number of Missing Values 9 Percent Non-Detects 0.00%

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 7 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

   95% Adjusted Gamma UCL 8.876

   95% Gamma Approximate UCL 7.828

Nu star 6.694 Potential UCLs to Use

AppChi2 2.004  97.5% KM (Chebyshev) UCL 11.19

Theta star 12.6

k star 0.186 99% KM (Chebyshev) UCL 16.42

SD 5.964 97.5% KM (Chebyshev) UCL 11.19

Median 0.885 95% KM (Chebyshev) UCL 8.532

Mean 2.344    95% KM (Percentile Bootstrap) UCL 5.149

Maximum 26.03    95% KM (BCA) UCL 5.223

Minimum 1E-09    95% KM (bootstrap t) UCL 18.65

Assuming Gamma Distribution    95% KM (z) UCL 4.704

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.804

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.411

   95% KM (t) UCL 4.838

5% K-S Critical Value 0.231 SD 5.781

K-S Test Statistic 0.78 Mean 2.384

A-D Test Statistic 1.764 Nonparametric Statistics

5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

nu star 17.6

k star (bias corrected) 0.587 Data appear Lognormal at 5% Significance Level

Theta Star 4.795

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 6.682

   95% Percentile Bootstrap UCL 5.13

SD in Original Scale 5.951

Mean in Original Scale 2.378

MLE yields a negative mean Mean in Log Scale -0.159

SD in Log Scale 1.24

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 4.82    95%  H-Stat (DL/2) UCL 3.408

SD 5.95 SD 1.27

Mean 2.381 Mean -0.168

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.383 Shapiro Wilk Test Statistic 0.902
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Mean 3392    95% KM (Percentile Bootstrap) UCL 5830

Maximum 11584    95% KM (BCA) UCL 5859

Minimum 771.2    95% KM (bootstrap t) UCL 16456

Assuming Gamma Distribution    95% KM (z) UCL 5768

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6199

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1445

   95% KM (t) UCL 6199

5% K-S Critical Value 0.318 SD 3539

K-S Test Statistic 0.723 Mean 3392

A-D Test Statistic 0.563 Nonparametric Statistics

5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method

nu star 12.35

k star (bias corrected) 0.882 Data appear Gamma Distributed at 5% Significance Level

Theta Star 3844

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 6199    95%  H-Stat (DL/2) UCL 12252

SD 3822 SD 0.908

Mean 3392 Mean 7.724

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.705 Shapiro Wilk Test Statistic 0.921

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 3822 SD of Detected 0.908

Mean of Detected 3392 Mean of Detected 7.724

Maximum Detected 11584 Maximum Detected 9.357

Raw Statistics Log-transformed Statistics

Minimum Detected 771.2 Minimum Detected 6.648
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   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.216    95%  H-Stat (DL/2) UCL 3.319

SD 1.203 SD 0.739

Mean 1.333 Mean 0.0207

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.747 Shapiro Wilk Test Statistic 0.911

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.203 SD of Detected 0.739

Mean of Detected 1.333 Mean of Detected 0.0207

Maximum Detected 3.843 Maximum Detected 1.346

Raw Statistics Log-transformed Statistics

Minimum Detected 0.448 Minimum Detected -0.804

Number of Missing Values 9 Percent Non-Detects 0.00%

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 7 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Total PCB TEQ

   95% Adjusted Gamma UCL 10071

   95% Gamma Approximate UCL 7673

Nu star 12.35 Potential UCLs to Use

AppChi2 5.46    95% KM (Chebyshev) UCL 9689

Theta star 3844

k star 0.882 99% KM (Chebyshev) UCL 17766

SD 3822 97.5% KM (Chebyshev) UCL 12414

Median 1513 95% KM (Chebyshev) UCL 9689
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 69914 SD of Detected 1.015

Mean of Detected 66050 Mean of Detected 10.64

Maximum Detected 201308 Maximum Detected 12.21

Raw Statistics Log-transformed Statistics

Minimum Detected 12814 Minimum Detected 9.458

Number of Missing Values 9 Percent Non-Detects 0.00%

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 7 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Total PCB_Congeners

   95% Adjusted Gamma UCL 3.204

   95% Gamma Approximate UCL 2.58

Nu star 17.54 Potential UCLs to Use

AppChi2 9.062    95% KM (Chebyshev) UCL 3.314

Theta star 1.064

k star 1.253 99% KM (Chebyshev) UCL 5.856

SD 1.203 97.5% KM (Chebyshev) UCL 4.172

Median 0.752 95% KM (Chebyshev) UCL 3.314

Mean 1.333    95% KM (Percentile Bootstrap) UCL 2.07

Maximum 3.843    95% KM (BCA) UCL 2.118

Minimum 0.448    95% KM (bootstrap t) UCL 4.916

Assuming Gamma Distribution    95% KM (z) UCL 2.081

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.216

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.455

   95% KM (t) UCL 2.216

5% K-S Critical Value 0.315 SD 1.114

K-S Test Statistic 0.715 Mean 1.333

A-D Test Statistic 0.54 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 17.54

k star (bias corrected) 1.253 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.064

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Raw Statistics Log-transformed Statistics

Number of Missing Values 9 Percent Non-Detects 0.00%

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 7 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

   95% Adjusted Gamma UCL 209628

   95% Gamma Approximate UCL 156917

Nu star 11.24 Potential UCLs to Use

AppChi2 4.732    95% KM (Chebyshev) UCL 181233

Theta star 82256

k star 0.803 99% KM (Chebyshev) UCL 328974

SD 69914 97.5% KM (Chebyshev) UCL 231073

Median 24540 95% KM (Chebyshev) UCL 181233

Mean 66050    95% KM (Percentile Bootstrap) UCL 106873

Maximum 201308    95% KM (BCA) UCL 108809

Minimum 12814    95% KM (bootstrap t) UCL 183048

Assuming Gamma Distribution    95% KM (z) UCL 109515

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 117398

Data appear Gamma Distributed at 5% Significance Level SE of Mean 26425

   95% KM (t) UCL 117398

5% K-S Critical Value 0.318 SD 64727

K-S Test Statistic 0.725 Mean 66050

A-D Test Statistic 0.498 Nonparametric Statistics

5% A-D Critical Value 0.725 Kaplan-Meier (KM) Method

nu star 11.24

k star (bias corrected) 0.803 Data appear Gamma Distributed at 5% Significance Level

Theta Star 82256

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 117398    95%  H-Stat (DL/2) UCL 330287

SD 69914 SD 1.015

Mean 66050 Mean 10.64

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.788 Shapiro Wilk Test Statistic 0.913
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SD 66190 97.5% KM (Chebyshev) UCL 218892

Median 23045 95% KM (Chebyshev) UCL 171707

Mean 62658    95% KM (Percentile Bootstrap) UCL 102841

Maximum 189724    95% KM (BCA) UCL 101474

Minimum 12043    95% KM (bootstrap t) UCL 218123

Assuming Gamma Distribution    95% KM (z) UCL 103808

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 111272

Data appear Gamma Distributed at 5% Significance Level SE of Mean 25017

   95% KM (t) UCL 111272

5% K-S Critical Value 0.318 SD 61280

K-S Test Statistic 0.725 Mean 62658

A-D Test Statistic 0.501 Nonparametric Statistics

5% A-D Critical Value 0.725 Kaplan-Meier (KM) Method

nu star 11.16

k star (bias corrected) 0.797 Data appear Gamma Distributed at 5% Significance Level

Theta Star 78572

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 111272    95%  H-Stat (DL/2) UCL 320063

SD 66190 SD 1.022

Mean 62658 Mean 10.59

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.791 Shapiro Wilk Test Statistic 0.911

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 66190 SD of Detected 1.022

Mean of Detected 62658 Mean of Detected 10.59

Maximum Detected 189724 Maximum Detected 12.15

Minimum Detected 12043 Minimum Detected 9.396
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 199871

   95% Gamma Approximate UCL 149412

Nu star 11.16 Potential UCLs to Use

AppChi2 4.682    95% KM (Chebyshev) UCL 171707

Theta star 78572

k star 0.797 99% KM (Chebyshev) UCL 311579
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Potential UCL to Use Use 95% Student's-t UCL 4.692

   95% Adjusted Gamma UCL 4.941

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.683

   95% Approximate Gamma UCL 4.79

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.623

97.5% Chebyshev(Mean, Sd) UCL 6.318

Kolmogorov-Smirnov 5% Critical Value 0.266    95% BCA Bootstrap UCL 4.709

Kolmogorov-Smirnov Test Statistic 0.12    95% Percentile Bootstrap UCL 4.581

Anderson-Darling 5% Critical Value 0.725    95% Hall's Bootstrap UCL 5.07

Anderson-Darling Test Statistic 0.174    95% Bootstrap-t UCL 4.861

   95% Standard Bootstrap UCL 4.578

Adjusted Chi Square Value 156.5    95% Jackknife UCL 4.692

Adjusted Level of Significance 0.0267    95% CLT UCL 4.622

nu star 192.5

Approximate Chi Square Value (.05) 161.4 Nonparametric Statistics

k star (bias corrected) 9.626 Data appear Normal at 5% Significance Level

Theta Star 0.417

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 4.708    99% Chebyshev (MVUE) UCL 7.674

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.619

   95% Adjusted-CLT UCL 4.724  97.5% Chebyshev (MVUE) UCL 6.312

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.692    95% H-UCL 4.869

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.955 Shapiro Wilk Test Statistic 0.987

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.818

Coefficient of Variation 0.29

SD 1.165

Median 4.03 SD of log Data 0.288

Mean 4.016 Mean of log Data 1.353

Maximum 6.5 Maximum of Log Data 1.872

Raw Statistics Log-transformed Statistics

Minimum 2.32 Minimum of Log Data 0.842

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 10

Arsenic

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   C:\LWG_200808\InWatSed_Input_RM2.5W.wst

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Number of Valid Observations 10 Number of Distinct Observations 10

Benzo(a)pyrene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 306.5

   95% Adjusted Gamma UCL 446.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 755.4

   95% Approximate Gamma UCL 395.8

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 446.2

97.5% Chebyshev(Mean, Sd) UCL 550.5

Kolmogorov-Smirnov 5% Critical Value 0.273    95% BCA Bootstrap UCL 309

Kolmogorov-Smirnov Test Statistic 0.148    95% Percentile Bootstrap UCL 297

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 373.5

Anderson-Darling Test Statistic 0.17    95% Bootstrap-t UCL 361.2

   95% Standard Bootstrap UCL 290.7

Adjusted Chi Square Value 8.12    95% Jackknife UCL 306.5

Adjusted Level of Significance 0.0267    95% CLT UCL 296.1

nu star 17.69

Approximate Chi Square Value (.05) 9.165 Nonparametric Statistics

k star (bias corrected) 0.884 Data appear Normal at 5% Significance Level

Theta Star 231.9

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 309.2    99% Chebyshev (MVUE) UCL 1208

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 663.2

   95% Adjusted-CLT UCL 313.6  97.5% Chebyshev (MVUE) UCL 846.9

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 306.5    95% H-UCL 1146

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.917 Shapiro Wilk Test Statistic 0.931

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.94

Coefficient of Variation 0.853

SD 174.9

Median 180 SD of log Data 1.223

Mean 205.1 Mean of log Data 4.838

Maximum 550 Maximum of Log Data 6.31

Raw Statistics Log-transformed Statistics

Minimum 11 Minimum of Log Data 2.398

Number of Valid Observations 10 Number of Distinct Observations 10

Benzo(a)anthracene

General Statistics
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Median 260 SD of log Data 1.126

Mean 275.2 Mean of log Data 5.214

Maximum 600 Maximum of Log Data 6.397

Raw Statistics Log-transformed Statistics

Minimum 17 Minimum of Log Data 2.833

Number of Valid Observations 10 Number of Distinct Observations 9

Benzo(b)fluoranthene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 546.7

   95% Adjusted Gamma UCL 803.4

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1332

   95% Approximate Gamma UCL 711.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 791.1

97.5% Chebyshev(Mean, Sd) UCL 973.6

Kolmogorov-Smirnov 5% Critical Value 0.273    95% BCA Bootstrap UCL 535

Kolmogorov-Smirnov Test Statistic 0.201    95% Percentile Bootstrap UCL 530.4

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 647.3

Anderson-Darling Test Statistic 0.28    95% Bootstrap-t UCL 601

   95% Standard Bootstrap UCL 517.4

Adjusted Chi Square Value 8.153    95% Jackknife UCL 546.7

Adjusted Level of Significance 0.0267    95% CLT UCL 528.5

nu star 17.74

Approximate Chi Square Value (.05) 9.201 Nonparametric Statistics

k star (bias corrected) 0.887 Data appear Normal at 5% Significance Level

Theta Star 416.4

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 550.9    99% Chebyshev (MVUE) UCL 2218

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1216

   95% Adjusted-CLT UCL 555.1  97.5% Chebyshev (MVUE) UCL 1554

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 546.7    95% H-UCL 2144

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.916 Shapiro Wilk Test Statistic 0.914

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.816

Coefficient of Variation 0.829

SD 306

Median 380 SD of log Data 1.234

Mean 369.3 Mean of log Data 5.428

Maximum 970 Maximum of Log Data 6.877

Raw Statistics Log-transformed Statistics

Minimum 18 Minimum of Log Data 2.89
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Relevant UCL Statistics

Skewness 1.698

Coefficient of Variation 1.017

SD 126.8

Median 103 SD of log Data 1.282

Mean 124.7 Mean of log Data 4.258

Maximum 430 Maximum of Log Data 6.064

Raw Statistics Log-transformed Statistics

Minimum 6.2 Minimum of Log Data 1.825

Number of Valid Observations 10 Number of Distinct Observations 10

Benzo(k)fluoranthene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 395

   95% Adjusted Gamma UCL 559.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 925.4

   95% Approximate Gamma UCL 501.4

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 560.1

97.5% Chebyshev(Mean, Sd) UCL 683.3

Kolmogorov-Smirnov 5% Critical Value 0.272    95% BCA Bootstrap UCL 382.5

Kolmogorov-Smirnov Test Statistic 0.136    95% Percentile Bootstrap UCL 382.7

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 430.1

Anderson-Darling Test Statistic 0.238    95% Bootstrap-t UCL 411.7

   95% Standard Bootstrap UCL 380.7

Adjusted Chi Square Value 10.16    95% Jackknife UCL 395

Adjusted Level of Significance 0.0267    95% CLT UCL 382.7

nu star 20.66

Approximate Chi Square Value (.05) 11.34 Nonparametric Statistics

k star (bias corrected) 1.033 Data appear Normal at 5% Significance Level

Theta Star 266.4

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 396.9    99% Chebyshev (MVUE) UCL 1497

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 833.7

   95% Adjusted-CLT UCL 394.7  97.5% Chebyshev (MVUE) UCL 1058

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 395    95% H-UCL 1224

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.903

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.545

Coefficient of Variation 0.751

SD 206.7
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Assuming Normal Distribution Assuming Lognormal Distribution

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.864 Shapiro Wilk Test Statistic 0.953

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.422

Coefficient of Variation 0.965

SD 39.44

Median 35.5 SD of log Data 1.256

Mean 40.88 Mean of log Data 3.172

Maximum 130 Maximum of Log Data 4.868

Raw Statistics Log-transformed Statistics

Minimum 2 Minimum of Log Data 0.693

Number of Valid Observations 10 Number of Distinct Observations 10

Dibenzo(a,h)anthracene

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 253.7

   95% Adjusted Gamma UCL 289.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 523.6

   95% Approximate Gamma UCL 253.7

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 299.5

97.5% Chebyshev(Mean, Sd) UCL 375.1

Kolmogorov-Smirnov 5% Critical Value 0.274    95% BCA Bootstrap UCL 212.8

Kolmogorov-Smirnov Test Statistic 0.135    95% Percentile Bootstrap UCL 195.8

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 470.3

Anderson-Darling Test Statistic 0.17    95% Bootstrap-t UCL 246.3

   95% Standard Bootstrap UCL 186.5

Adjusted Chi Square Value 6.7    95% Jackknife UCL 198.2

Adjusted Level of Significance 0.0267    95% CLT UCL 190.7

nu star 15.54

Approximate Chi Square Value (.05) 7.641 Nonparametric Statistics

k star (bias corrected) 0.777 Data appear Gamma Distributed at 5% Significance Level

Theta Star 160.5

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 201.8    99% Chebyshev (MVUE) UCL 746.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 406.5

   95% Adjusted-CLT UCL 213.7  97.5% Chebyshev (MVUE) UCL 521.1

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 198.2    95% H-UCL 783.9

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.832 Shapiro Wilk Test Statistic 0.957

Normal Distribution Test Lognormal Distribution Test
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 44.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 0.0653 Maximum Non-Detect -2.729

Minimum Non-Detect 0.0528 Minimum Non-Detect -2.941

SD of Detected 0.122 SD of Detected 0.821

Mean of Detected 0.191 Mean of Detected -1.89

Maximum Detected 0.352 Maximum Detected -1.044

Raw Statistics Log-transformed Statistics

Minimum Detected 0.043 Minimum Detected -3.147

Percent Non-Detects 33.33%

Number of Distinct Detected Data 6 Number of Non-Detect Data 3

Number of Valid Data 9 Number of Detected Data 6

Dieldrin

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 63.74

   95% Adjusted Gamma UCL 92.82

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 165

   95% Approximate Gamma UCL 81.68

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 95.24

97.5% Chebyshev(Mean, Sd) UCL 118.8

Kolmogorov-Smirnov 5% Critical Value 0.273    95% BCA Bootstrap UCL 65.2

Kolmogorov-Smirnov Test Statistic 0.147    95% Percentile Bootstrap UCL 62.36

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 175.7

Anderson-Darling Test Statistic 0.173    95% Bootstrap-t UCL 76.4

   95% Standard Bootstrap UCL 60

Adjusted Chi Square Value 7.143    95% Jackknife UCL 63.74

Adjusted Level of Significance 0.0267    95% CLT UCL 61.39

nu star 16.22

Approximate Chi Square Value (.05) 8.118 Nonparametric Statistics

k star (bias corrected) 0.811 Data appear Normal at 5% Significance Level

Theta Star 50.41

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 64.68    99% Chebyshev (MVUE) UCL 241

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 131.7

   95% Adjusted-CLT UCL 67.39  97.5% Chebyshev (MVUE) UCL 168.6

   95% Student's-t UCL 63.74    95% H-UCL 241.8
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Raw Statistics Log-transformed Statistics

Minimum 14 Minimum of Log Data 2.639

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 9

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

   95% Adjusted Gamma UCL 0.284

   95% Gamma Approximate UCL 0.258    95% KM (Percentile Bootstrap) UCL 0.229

Nu star 37.02 Potential UCLs to Use

AppChi2 24.1    95% KM (t) UCL 0.22

Theta star 0.0817

k star 2.057 99% KM (Chebyshev) UCL 0.558

SD 0.103 97.5% KM (Chebyshev) UCL 0.403

Median 0.122 95% KM (Chebyshev) UCL 0.324

Mean 0.168    95% KM (Percentile Bootstrap) UCL 0.229

Maximum 0.352    95% KM (BCA) UCL 0.24

Minimum 0.043    95% KM (bootstrap t) UCL 0.228

Assuming Gamma Distribution    95% KM (z) UCL 0.211

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.215

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0419

   95% KM (t) UCL 0.22

5% K-S Critical Value 0.335 SD 0.115

K-S Test Statistic 0.703 Mean 0.142

A-D Test Statistic 0.307 Nonparametric Statistics

5% A-D Critical Value 0.703 Kaplan-Meier (KM) Method

nu star 15.04

k star (bias corrected) 1.253 Data appear Normal at 5% Significance Level

Theta Star 0.152

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.215

   95% Percentile Bootstrap UCL 0.209

   95% MLE (Tiku) UCL 0.219 SD in Original Scale 0.122

   95% MLE (t) UCL 0.201 Mean in Original Scale 0.141

SD 0.17 SD in Log Scale 0.915

Mean 0.0958 Mean in Log Scale -2.32

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.215    95%  H-Stat (DL/2) UCL 0.431

SD 0.126 SD 1.059

Mean 0.137 Mean -2.447

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.911
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Coefficient of Variation 0.64

SD 8.085

Median 9.33 SD of log Data 0.592

Mean 12.64 Mean of log Data 2.372

Maximum 30.2 Maximum of Log Data 3.408

Raw Statistics Log-transformed Statistics

Minimum 4.98 Minimum of Log Data 1.605

Number of Valid Observations 10 Number of Distinct Observations 10

Lead

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 469.4

   95% Adjusted Gamma UCL 685.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1177

   95% Approximate Gamma UCL 605.5

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 689.7

97.5% Chebyshev(Mean, Sd) UCL 854.1

Kolmogorov-Smirnov 5% Critical Value 0.273    95% BCA Bootstrap UCL 475.1

Kolmogorov-Smirnov Test Statistic 0.199    95% Percentile Bootstrap UCL 454.4

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 787.8

Anderson-Darling Test Statistic 0.227    95% Bootstrap-t UCL 542

   95% Standard Bootstrap UCL 444.7

Adjusted Chi Square Value 7.725    95% Jackknife UCL 469.4

Adjusted Level of Significance 0.0267    95% CLT UCL 453

nu star 17.1

Approximate Chi Square Value (.05) 8.742 Nonparametric Statistics

k star (bias corrected) 0.855 Data appear Normal at 5% Significance Level

Theta Star 362.2

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 474.8    99% Chebyshev (MVUE) UCL 1867

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1021

   95% Adjusted-CLT UCL 487.6  97.5% Chebyshev (MVUE) UCL 1307

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 469.4    95% H-UCL 1853

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.889 Shapiro Wilk Test Statistic 0.928

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.172

Coefficient of Variation 0.891

SD 275.7

Median 300 SD of log Data 1.249

Mean 309.6 Mean of log Data 5.23

Maximum 900 Maximum of Log Data 6.802
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Shapiro Wilk Test Statistic 0.785 Shapiro Wilk Test Statistic 0.865

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.233

Coefficient of Variation 0.828

SD 0.0456

Median 0.0365 SD of log Data 0.777

Mean 0.0551 Mean of log Data -3.182

Maximum 0.14 Maximum of Log Data -1.966

Raw Statistics Log-transformed Statistics

Minimum 0.019 Minimum of Log Data -3.963

Number of Valid Observations 10 Number of Distinct Observations 8

Mercury

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 17.33

   95% Adjusted Gamma UCL 19.81

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 38.08

   95% Approximate Gamma UCL 18.5

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 23.79

97.5% Chebyshev(Mean, Sd) UCL 28.61

Kolmogorov-Smirnov 5% Critical Value 0.268    95% BCA Bootstrap UCL 17.34

Kolmogorov-Smirnov Test Statistic 0.223    95% Percentile Bootstrap UCL 16.82

Anderson-Darling 5% Critical Value 0.732    95% Hall's Bootstrap UCL 18.96

Anderson-Darling Test Statistic 0.41    95% Bootstrap-t UCL 19.91

   95% Standard Bootstrap UCL 16.72

Adjusted Chi Square Value 29.34    95% Jackknife UCL 17.33

Adjusted Level of Significance 0.0267    95% CLT UCL 16.85

nu star 45.97

Approximate Chi Square Value (.05) 31.41 Nonparametric Statistics

k star (bias corrected) 2.298 Data appear Normal at 5% Significance Level

Theta Star 5.501

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 17.5    99% Chebyshev (MVUE) UCL 36.43

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 23

   95% Adjusted-CLT UCL 17.95  97.5% Chebyshev (MVUE) UCL 27.53

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.33    95% H-UCL 20.34

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.857 Shapiro Wilk Test Statistic 0.94

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.277
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Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 40.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 9.9 Maximum Non-Detect 2.293

Minimum Non-Detect 2.9 Minimum Non-Detect 1.065

SD of Detected 64.58 SD of Detected 1.124

Mean of Detected 56.54 Mean of Detected 3.472

Maximum Detected 160 Maximum Detected 5.075

Raw Statistics Log-transformed Statistics

Minimum Detected 8.8 Minimum Detected 2.175

Percent Non-Detects 30.00%

Number of Distinct Detected Data 6 Number of Non-Detect Data 3

Number of Valid Data 10 Number of Detected Data 7

Naphthalene

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 0.091

   95% Adjusted Gamma UCL 0.0997

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.199

   95% Approximate Gamma UCL 0.091

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.118

97.5% Chebyshev(Mean, Sd) UCL 0.145

Kolmogorov-Smirnov 5% Critical Value 0.27    95% BCA Bootstrap UCL 0.0838

Kolmogorov-Smirnov Test Statistic 0.227    95% Percentile Bootstrap UCL 0.0787

Anderson-Darling 5% Critical Value 0.736    95% Hall's Bootstrap UCL 0.107

Anderson-Darling Test Statistic 0.654    95% Bootstrap-t UCL 0.106

   95% Standard Bootstrap UCL 0.0782

Adjusted Chi Square Value 15.53    95% Jackknife UCL 0.0816

Adjusted Level of Significance 0.0267    95% CLT UCL 0.0788

nu star 28.11

Approximate Chi Square Value (.05) 17.01 Nonparametric Statistics

k star (bias corrected) 1.405 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0392

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0825    99% Chebyshev (MVUE) UCL 0.191

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.114

   95% Adjusted-CLT UCL 0.0849  97.5% Chebyshev (MVUE) UCL 0.14

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0816    95% H-UCL 0.112

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842
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General Statistics

Note: DL/2 is not a recommended method.

Total Aroclors

   95% Adjusted Gamma UCL 395.2

   95% Gamma Approximate UCL 275.4

Nu star 3.415 Potential UCLs to Use

AppChi2 0.505    95% KM (BCA) UCL 75.9

Theta star 238.7

k star 0.171 99% KM (Chebyshev) UCL 227.8

SD 58.63 97.5% KM (Chebyshev) UCL 158.7

Median 17 95% KM (Chebyshev) UCL 123.5

Mean 40.75    95% KM (Percentile Bootstrap) UCL 72.5

Maximum 160    95% KM (BCA) UCL 75.9

Minimum 1E-09    95% KM (bootstrap t) UCL 234.4

Assuming Gamma Distribution    95% KM (z) UCL 72.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 74.33

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 18.65

   95% KM (t) UCL 76.41

5% K-S Critical Value 0.319 SD 54.6

K-S Test Statistic 0.727 Mean 42.22

A-D Test Statistic 0.756 Nonparametric Statistics

5% A-D Critical Value 0.727 Kaplan-Meier (KM) Method

nu star 9.513

k star (bias corrected) 0.68 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 83.21

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 81.43

   95% Percentile Bootstrap UCL 72.21

   95% MLE (Tiku) UCL 70.08 SD in Original Scale 58.82

   95% MLE (t) UCL 64.46 Mean in Original Scale 40.35

SD 78.91 SD in Log Scale 1.542

Mean 18.71 Mean in Log Scale 2.706

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 74.61    95%  H-Stat (DL/2) UCL 338.4

SD 58.65 SD 1.496

Mean 40.61 Mean 2.764

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.718 Shapiro Wilk Test Statistic 0.857

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.192

5% K-S Critical Value 0.36 SD 11.86

K-S Test Statistic 0.684 Mean 13.7

A-D Test Statistic 0.284 Nonparametric Statistics

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method

nu star 11.02

k star (bias corrected) 1.102 Data appear Normal at 5% Significance Level

Theta Star 18.27

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 21.15

   95% Percentile Bootstrap UCL 18.46

   95% MLE (Tiku) UCL 18.57 SD in Original Scale 14.26

   95% MLE (t) UCL 15.57 Mean in Original Scale 10.99

SD 22.27 SD in Log Scale 1.31

Mean 2.654 Mean in Log Scale 1.659

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 19.08    95%  H-Stat (DL/2) UCL 33.12

SD 14.46 SD 1.439

Mean 10.7 Mean 1.5

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.843 Shapiro Wilk Test Statistic 0.963

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 3.1 Maximum Non-Detect 1.131

Minimum Non-Detect 2.3 Minimum Non-Detect 0.833

SD of Detected 15.73 SD of Detected 0.729

Mean of Detected 20.14 Mean of Detected 2.783

Maximum Detected 46.5 Maximum Detected 3.839

Raw Statistics Log-transformed Statistics

Minimum Detected 7.25 Minimum Detected 1.981

Percent Non-Detects 50.00%

Number of Distinct Detected Data 5 Number of Non-Detect Data 5

Number of Valid Data 10 Number of Detected Data 5
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Anderson-Darling 5% Critical Value 0.743    95% Hall's Bootstrap UCL 6.321

Anderson-Darling Test Statistic 0.942    95% Bootstrap-t UCL 5.056

   95% Standard Bootstrap UCL 2.239

Adjusted Chi Square Value 9.348    95% Jackknife UCL 2.402

Adjusted Level of Significance 0.0267    95% CLT UCL 2.304

nu star 19.49

Approximate Chi Square Value (.05) 10.48 Nonparametric Statistics

k star (bias corrected) 0.974 Data appear Lognormal at 5% Significance Level

Theta Star 1.486

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 2.454    99% Chebyshev (MVUE) UCL 5.33

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.089

   95% Adjusted-CLT UCL 2.636  97.5% Chebyshev (MVUE) UCL 3.845

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.402    95% H-UCL 3.403

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.842 Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.691 Shapiro Wilk Test Statistic 0.862

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.891

Coefficient of Variation 1.136

SD 1.645

Median 0.617 SD of log Data 0.905

Mean 1.448 Mean of log Data -0.0624

Maximum 5.3 Maximum of Log Data 1.668

Raw Statistics Log-transformed Statistics

Minimum 0.363 Minimum of Log Data -1.013

General Statistics

Number of Valid Observations 10 Number of Distinct Observations 10

Note: DL/2 is not a recommended method.

Total DDT

   95% Adjusted Gamma UCL 29.08

   95% Gamma Approximate UCL 27.51    95% KM (Percentile Bootstrap) UCL 22.71

Nu star 66.25 Potential UCLs to Use

AppChi2 48.52    95% KM (t) UCL 21.38

Theta star 6.081

k star 3.313 99% KM (Chebyshev) UCL 55.41

SD 10.55 97.5% KM (Chebyshev) UCL 39.88

Median 19.28 95% KM (Chebyshev) UCL 31.97

Mean 20.14    95% KM (Percentile Bootstrap) UCL 22.71

Maximum 46.5    95% KM (BCA) UCL 26.42

Minimum 7.25    95% KM (bootstrap t) UCL 27.44

Assuming Gamma Distribution    95% KM (z) UCL 20.59

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 20.47

   95% KM (t) UCL 21.38
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Potential UCL to Use Use 95% H-UCL 3.403

   95% Adjusted Gamma UCL 3.019

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.624

   95% Approximate Gamma UCL 2.694

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.716

97.5% Chebyshev(Mean, Sd) UCL 4.697

Kolmogorov-Smirnov 5% Critical Value 0.272    95% BCA Bootstrap UCL 2.512

Kolmogorov-Smirnov Test Statistic 0.3    95% Percentile Bootstrap UCL 2.308
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Adjusted Level of Significance 0.0158    95% CLT UCL 4.689

nu star 341.9

Approximate Chi Square Value (.05) 300.1 Nonparametric Statistics

k star (bias corrected) 24.42 Data appear Normal at 5% Significance Level

Theta Star 0.174

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 4.761    99% Chebyshev (MVUE) UCL 6.956

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.442

   95% Adjusted-CLT UCL 4.652  97.5% Chebyshev (MVUE) UCL 5.953

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.766    95% H-UCL 4.88

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.954 Shapiro Wilk Test Statistic 0.937

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.345

Coefficient of Variation 0.162

SD 0.689

Median 4.39 SD of log Data 0.168

Mean 4.26 Mean of log Data 1.437

Maximum 5.19 Maximum of Log Data 1.647

Raw Statistics Log-transformed Statistics

Minimum 3.22 Minimum of Log Data 1.169

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Arsenic

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   C:\LWG_200808\InWatSed_Input_RM2.5MC.wst

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

A B C D E F G H I J K L

   95% Modified-t UCL 309.2    99% Chebyshev (MVUE) UCL 676.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 415.2

   95% Adjusted-CLT UCL 310.8  97.5% Chebyshev (MVUE) UCL 503.4

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 306.2    95% H-UCL 405.9

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.861 Shapiro Wilk Test Statistic 0.941

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.972

Coefficient of Variation 0.601

SD 127.7

Median 180 SD of log Data 0.582

Mean 212.4 Mean of log Data 5.211

Maximum 420 Maximum of Log Data 6.04

Raw Statistics Log-transformed Statistics

Minimum 87 Minimum of Log Data 4.466

Number of Valid Observations 7 Number of Distinct Observations 7

Benzo(a)anthracene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 4.766

   95% Adjusted Gamma UCL 5.055

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.852

   95% Approximate Gamma UCL 4.854

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.396

97.5% Chebyshev(Mean, Sd) UCL 5.887

Kolmogorov-Smirnov 5% Critical Value 0.311    95% BCA Bootstrap UCL 4.649

Kolmogorov-Smirnov Test Statistic 0.216    95% Percentile Bootstrap UCL 4.656

Anderson-Darling 5% Critical Value 0.707    95% Hall's Bootstrap UCL 4.66

Anderson-Darling Test Statistic 0.307    95% Bootstrap-t UCL 4.727

   95% Standard Bootstrap UCL 4.654

Adjusted Chi Square Value 288.2    95% Jackknife UCL 4.766
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Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.879 Shapiro Wilk Test Statistic 0.961

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.082

Coefficient of Variation 0.587

SD 200.3

Median 260 SD of log Data 0.56

Mean 341.4 Mean of log Data 5.695

Maximum 690 Maximum of Log Data 6.537

Raw Statistics Log-transformed Statistics

Minimum 140 Minimum of Log Data 4.942

Number of Valid Observations 7 Number of Distinct Observations 7

Benzo(a)pyrene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 306.2

   95% Adjusted Gamma UCL 404.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 692.8

   95% Approximate Gamma UCL 345.8

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 422.9

97.5% Chebyshev(Mean, Sd) UCL 513.9

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 297.1

Kolmogorov-Smirnov Test Statistic 0.225    95% Percentile Bootstrap UCL 290

Anderson-Darling 5% Critical Value 0.711    95% Hall's Bootstrap UCL 934.7

Anderson-Darling Test Statistic 0.355    95% Bootstrap-t UCL 428.6

   95% Standard Bootstrap UCL 284.4

Adjusted Chi Square Value 15.56    95% Jackknife UCL 306.2

Adjusted Level of Significance 0.0158    95% CLT UCL 291.8

nu star 29.63

Approximate Chi Square Value (.05) 18.2 Nonparametric Statistics

k star (bias corrected) 2.116 Data appear Normal at 5% Significance Level

Theta Star 100.4

Gamma Distribution Test Data Distribution
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Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.179

Coefficient of Variation 0.582

SD 182

Median 230 SD of log Data 0.548

Mean 312.9 Mean of log Data 5.613

Maximum 640 Maximum of Log Data 6.461

Raw Statistics Log-transformed Statistics

Minimum 130 Minimum of Log Data 4.868

Number of Valid Observations 7 Number of Distinct Observations 7

Benzo(b)fluoranthene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 488.5

   95% Adjusted Gamma UCL 635.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1095

   95% Approximate Gamma UCL 546.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 671.4

97.5% Chebyshev(Mean, Sd) UCL 814.2

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 477.1

Kolmogorov-Smirnov Test Statistic 0.201    95% Percentile Bootstrap UCL 467.1

Anderson-Darling 5% Critical Value 0.71    95% Hall's Bootstrap UCL 1318

Anderson-Darling Test Statistic 0.307    95% Bootstrap-t UCL 696.1

   95% Standard Bootstrap UCL 456.7

Adjusted Chi Square Value 16.98    95% Jackknife UCL 488.5

Adjusted Level of Significance 0.0158    95% CLT UCL 465.9

nu star 31.59

Approximate Chi Square Value (.05) 19.75 Nonparametric Statistics

k star (bias corrected) 2.256 Data appear Normal at 5% Significance Level

Theta Star 151.3

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 493.7    99% Chebyshev (MVUE) UCL 1059

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 654.7

   95% Adjusted-CLT UCL 499  97.5% Chebyshev (MVUE) UCL 791.1

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 488.5    95% H-UCL 629

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.265

Coefficient of Variation 0.594

SD 59.49

Median 73 SD of log Data 0.552

Mean 100.1 Mean of log Data 4.47

Maximum 210 Maximum of Log Data 5.347

Raw Statistics Log-transformed Statistics

Minimum 42 Minimum of Log Data 3.738

Number of Valid Observations 7 Number of Distinct Observations 7

Benzo(k)fluoranthene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 446.5

   95% Adjusted Gamma UCL 574.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 997.3

   95% Approximate Gamma UCL 495.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 612.7

97.5% Chebyshev(Mean, Sd) UCL 742.4

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 437.1

Kolmogorov-Smirnov Test Statistic 0.229    95% Percentile Bootstrap UCL 420

Anderson-Darling 5% Critical Value 0.71    95% Hall's Bootstrap UCL 1187

Anderson-Darling Test Statistic 0.355    95% Bootstrap-t UCL 652.8

   95% Standard Bootstrap UCL 419.3

Adjusted Chi Square Value 17.8    95% Jackknife UCL 446.5

Adjusted Level of Significance 0.0158    95% CLT UCL 426

nu star 32.71

Approximate Chi Square Value (.05) 20.63 Nonparametric Statistics

k star (bias corrected) 2.336 Data appear Normal at 5% Significance Level

Theta Star 133.9

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 451.6    99% Chebyshev (MVUE) UCL 954.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 592.8

   95% Adjusted-CLT UCL 458.8  97.5% Chebyshev (MVUE) UCL 714.8

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 446.5    95% H-UCL 564

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.868 Shapiro Wilk Test Statistic 0.952

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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Maximum Detected 140 Maximum Detected 4.942

Raw Statistics Log-transformed Statistics

Minimum Detected 14 Minimum Detected 2.639

Percent Non-Detects 14.29%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Number of Valid Data 7 Number of Detected Data 6

Bis(2-ethylhexyl) phthalate

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 143.8

   95% Adjusted Gamma UCL 185.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 323.9

   95% Approximate Gamma UCL 159.7

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 198.2

97.5% Chebyshev(Mean, Sd) UCL 240.6

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 143.7

Kolmogorov-Smirnov Test Statistic 0.231    95% Percentile Bootstrap UCL 136.1

Anderson-Darling 5% Critical Value 0.71    95% Hall's Bootstrap UCL 368

Anderson-Darling Test Statistic 0.339    95% Bootstrap-t UCL 210.4

   95% Standard Bootstrap UCL 134.7

Adjusted Chi Square Value 17.25    95% Jackknife UCL 143.8

Adjusted Level of Significance 0.0158    95% CLT UCL 137.1

nu star 31.96

Approximate Chi Square Value (.05) 20.04 Nonparametric Statistics

k star (bias corrected) 2.283 Data appear Normal at 5% Significance Level

Theta Star 43.87

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 145.6    99% Chebyshev (MVUE) UCL 306.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 190.3

   95% Adjusted-CLT UCL 148.6  97.5% Chebyshev (MVUE) UCL 229.6

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 143.8    95% H-UCL 181.7

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.866 Shapiro Wilk Test Statistic 0.957

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Theta star 83.66

k star 0.687 99% KM (Chebyshev) UCL 233.6

SD 47.86 97.5% KM (Chebyshev) UCL 168.6

Median 56 95% KM (Chebyshev) UCL 135.6

Mean 57.44    95% KM (Percentile Bootstrap) UCL 89.57

Maximum 140    95% KM (BCA) UCL 90.71

Minimum 2.096    95% KM (bootstrap t) UCL 99.5

Assuming Gamma Distribution    95% KM (z) UCL 87.98

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 92.6

Data appear Gamma Distributed at 5% Significance Level SE of Mean 17.53

   95% KM (t) UCL 93.21

5% K-S Critical Value 0.336 SD 42.34

K-S Test Statistic 0.704 Mean 59.14

A-D Test Statistic 0.246 Nonparametric Statistics

5% A-D Critical Value 0.704 Kaplan-Meier (KM) Method

nu star 14.48

k star (bias corrected) 1.207 Data appear Normal at 5% Significance Level

Theta Star 55.24

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 91.57

   95% Percentile Bootstrap UCL 86.71

   95% MLE (Tiku) UCL 90.85 SD in Original Scale 47

   95% MLE (t) UCL 90.58 Mean in Original Scale 58.1

SD 49.27 SD in Log Scale 1.088

Mean 54.39 Mean in Log Scale 3.661

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 92.6    95%  H-Stat (DL/2) UCL 343.8

SD 47.59 SD 1.274

Mean 57.64 Mean 3.569

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.946 Shapiro Wilk Test Statistic 0.941

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 7 Maximum Non-Detect 1.946

Minimum Non-Detect 7 Minimum Non-Detect 1.946

SD of Detected 45.1 SD of Detected 0.835

Mean of Detected 66.67 Mean of Detected 3.955



372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

A B C D E F G H I J K L

Adjusted Chi Square Value 17.45    95% Jackknife UCL 47.19

Adjusted Level of Significance 0.0158    95% CLT UCL 45.1

nu star 32.23

Approximate Chi Square Value (.05) 20.26 Nonparametric Statistics

k star (bias corrected) 2.302 Data appear Normal at 5% Significance Level

Theta Star 14.58

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 47.51    99% Chebyshev (MVUE) UCL 106.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 65.46

   95% Adjusted-CLT UCL 47.16  97.5% Chebyshev (MVUE) UCL 79.23

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 47.19    95% H-UCL 63.4

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.87 Shapiro Wilk Test Statistic 0.935

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.726

Coefficient of Variation 0.552

SD 18.55

Median 26 SD of log Data 0.571

Mean 33.57 Mean of log Data 3.379

Maximum 60 Maximum of Log Data 4.094

Raw Statistics Log-transformed Statistics

Minimum 12 Minimum of Log Data 2.485

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

   95% Adjusted Gamma UCL 205.9

   95% Gamma Approximate UCL 149.2    95% KM (Percentile Bootstrap) UCL 89.57

Nu star 9.613 Potential UCLs to Use

AppChi2 3.701    95% KM (t) UCL 93.21
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   95% Modified-t UCL 381.5    99% Chebyshev (MVUE) UCL 839.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 513.8

   95% Adjusted-CLT UCL 385.7  97.5% Chebyshev (MVUE) UCL 623.7

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 377.5    95% H-UCL 505.3

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.887 Shapiro Wilk Test Statistic 0.969

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.079

Coefficient of Variation 0.607

SD 158.4

Median 190 SD of log Data 0.589

Mean 261.1 Mean of log Data 5.415

Maximum 540 Maximum of Log Data 6.292

Raw Statistics Log-transformed Statistics

Minimum 98 Minimum of Log Data 4.585

Number of Valid Observations 7 Number of Distinct Observations 7

Indeno(1,2,3-cd)pyrene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 47.19

   95% Adjusted Gamma UCL 62.01

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 103.3

   95% Approximate Gamma UCL 53.42

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 64.13

97.5% Chebyshev(Mean, Sd) UCL 77.35

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 45.29

Kolmogorov-Smirnov Test Statistic 0.196    95% Percentile Bootstrap UCL 44.71

Anderson-Darling 5% Critical Value 0.71    95% Hall's Bootstrap UCL 75.04

Anderson-Darling Test Statistic 0.358    95% Bootstrap-t UCL 61.48

   95% Standard Bootstrap UCL 44.15
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.957 Shapiro Wilk Test Statistic 0.974

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.508

Coefficient of Variation 0.43

SD 5.485

Median 13 SD of log Data 0.449

Mean 12.77 Mean of log Data 2.464

Maximum 21.5 Maximum of Log Data 3.068

Raw Statistics Log-transformed Statistics

Minimum 5.8 Minimum of Log Data 1.758

Number of Valid Observations 7 Number of Distinct Observations 6

Lead

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 377.5

   95% Adjusted Gamma UCL 499.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 856.8

   95% Approximate Gamma UCL 426.7

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 522.1

97.5% Chebyshev(Mean, Sd) UCL 635

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 371.4

Kolmogorov-Smirnov Test Statistic 0.22    95% Percentile Bootstrap UCL 360

Anderson-Darling 5% Critical Value 0.711    95% Hall's Bootstrap UCL 974.7

Anderson-Darling Test Statistic 0.282    95% Bootstrap-t UCL 512.2

   95% Standard Bootstrap UCL 352.1

Adjusted Chi Square Value 15.27    95% Jackknife UCL 377.5

Adjusted Level of Significance 0.0158    95% CLT UCL 359.6

nu star 29.23

Approximate Chi Square Value (.05) 17.88 Nonparametric Statistics

k star (bias corrected) 2.088 Data appear Normal at 5% Significance Level

Theta Star 125.1

Gamma Distribution Test Data Distribution
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Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.987

Coefficient of Variation 0.869

SD 0.0683

Median 0.052 SD of log Data 0.977

Mean 0.0785 Mean of log Data -2.91

Maximum 0.179 Maximum of Log Data -1.72

Raw Statistics Log-transformed Statistics

Minimum 0.011 Minimum of Log Data -4.51

Number of Valid Observations 7 Number of Distinct Observations 7

Mercury

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 16.8

   95% Adjusted Gamma UCL 20.54

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 33.4

   95% Approximate Gamma UCL 18.32

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 21.81

97.5% Chebyshev(Mean, Sd) UCL 25.72

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 16.56

Kolmogorov-Smirnov Test Statistic 0.143    95% Percentile Bootstrap UCL 16.23

Anderson-Darling 5% Critical Value 0.71    95% Hall's Bootstrap UCL 19.45

Anderson-Darling Test Statistic 0.196    95% Bootstrap-t UCL 17.86

   95% Standard Bootstrap UCL 15.89

Adjusted Chi Square Value 31.52    95% Jackknife UCL 16.8

Adjusted Level of Significance 0.0158    95% CLT UCL 16.18

nu star 50.7

Approximate Chi Square Value (.05) 35.35 Nonparametric Statistics

k star (bias corrected) 3.621 Data appear Normal at 5% Significance Level

Theta Star 3.527

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 16.87    99% Chebyshev (MVUE) UCL 34.53

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 22.32

   95% Adjusted-CLT UCL 16.61  97.5% Chebyshev (MVUE) UCL 26.44

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.8    95% H-UCL 20.04
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It is suggested to collect at least 8 to 10 observations using these statistical methods!

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.847

Coefficient of Variation 0.939

SD 55.16

Median 32 SD of log Data 1.185

Mean 58.73 Mean of log Data 3.577

Maximum 140 Maximum of Log Data 4.942

Raw Statistics Log-transformed Statistics

Minimum 5.1 Minimum of Log Data 1.629

Number of Valid Observations 7 Number of Distinct Observations 7

Naphthalene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.129

   95% Adjusted Gamma UCL 0.22

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.335

   95% Approximate Gamma UCL 0.17

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.191

97.5% Chebyshev(Mean, Sd) UCL 0.24

Kolmogorov-Smirnov 5% Critical Value 0.317    95% BCA Bootstrap UCL 0.122

Kolmogorov-Smirnov Test Statistic 0.215    95% Percentile Bootstrap UCL 0.119

Anderson-Darling 5% Critical Value 0.721    95% Hall's Bootstrap UCL 0.529

Anderson-Darling Test Statistic 0.364    95% Bootstrap-t UCL 0.23

   95% Standard Bootstrap UCL 0.118

Adjusted Chi Square Value 4.79    95% Jackknife UCL 0.129

Adjusted Level of Significance 0.0158    95% CLT UCL 0.121

nu star 13.45

Approximate Chi Square Value (.05) 6.194 Nonparametric Statistics

k star (bias corrected) 0.96 Data appear Normal at 5% Significance Level

Theta Star 0.0817

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.13    99% Chebyshev (MVUE) UCL 0.377

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.21

   95% Adjusted-CLT UCL 0.131  97.5% Chebyshev (MVUE) UCL 0.267

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.129    95% H-UCL 0.373

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.809 Shapiro Wilk Test Statistic 0.939

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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Mean of Detected 29.47 Mean of Detected 3.287

Maximum Detected 59.25 Maximum Detected 4.082

Raw Statistics Log-transformed Statistics

Minimum Detected 14.15 Minimum Detected 2.65

Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Number of Valid Data 7 Number of Detected Data 6

Total Aroclors

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 99.24

   95% Adjusted Gamma UCL 196.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 266.2

   95% Approximate Gamma UCL 144.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 149.6

97.5% Chebyshev(Mean, Sd) UCL 188.9

Kolmogorov-Smirnov 5% Critical Value 0.319    95% BCA Bootstrap UCL 94.43

Kolmogorov-Smirnov Test Statistic 0.184    95% Percentile Bootstrap UCL 90.86

Anderson-Darling 5% Critical Value 0.726    95% Hall's Bootstrap UCL 126.7

Anderson-Darling Test Statistic 0.265    95% Bootstrap-t UCL 150.2

   95% Standard Bootstrap UCL 91.31

Adjusted Chi Square Value 3.144    95% Jackknife UCL 99.24

Adjusted Level of Significance 0.0158    95% CLT UCL 93.02

nu star 10.5

Approximate Chi Square Value (.05) 4.258 Nonparametric Statistics

k star (bias corrected) 0.75 Data appear Normal at 5% Significance Level

Theta Star 78.29

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 100.4    99% Chebyshev (MVUE) UCL 341.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 185.1

   95% Adjusted-CLT UCL 100.2  97.5% Chebyshev (MVUE) UCL 238

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 99.24    95% H-UCL 559.9

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.842 Shapiro Wilk Test Statistic 0.949

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Nu star 30.08 Potential UCLs to Use

Theta star 12.36

k star 2.149 99% KM (Chebyshev) UCL 85.51

SD 16.08 97.5% KM (Chebyshev) UCL 63.83

Median 25.4 95% KM (Chebyshev) UCL 52.79

Mean 26.57    95% KM (Percentile Bootstrap) UCL 36.95

Maximum 59.25    95% KM (BCA) UCL 39.92

Minimum 9.165    95% KM (bootstrap t) UCL 47.5

Assuming Gamma Distribution    95% KM (z) UCL 36.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 38.37

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.852

   95% KM (t) UCL 38.65

5% K-S Critical Value 0.333 SD 14.13

K-S Test Statistic 0.698 Mean 27.28

A-D Test Statistic 0.475 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 33.54

k star (bias corrected) 2.795 Data appear Normal at 5% Significance Level

Theta Star 10.54

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 38.95

   95% Percentile Bootstrap UCL 36.49

   95% MLE (Tiku) UCL 38.3 SD in Original Scale 16.16

   95% MLE (t) UCL 37.88 Mean in Original Scale 26.5

SD 18.69 SD in Log Scale 0.6

Mean 24.15 Mean in Log Scale 3.127

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 38.45    95%  H-Stat (DL/2) UCL 276.5

SD 17.84 SD 1.468

Mean 25.35 Mean 2.756

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.8 Shapiro Wilk Test Statistic 0.92

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 1.3 Maximum Non-Detect 0.262

Minimum Non-Detect 1.3 Minimum Non-Detect 0.262

SD of Detected 15.47 SD of Detected 0.464
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nu star 11.1

k star (bias corrected) 0.925 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.704

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 7.299

   95% Percentile Bootstrap UCL 6.763

   95% MLE (Tiku) UCL 6.621 SD in Original Scale 4.289

   95% MLE (t) UCL 6.678 Mean in Original Scale 3.783

SD 4.493 SD in Log Scale 1.138

Mean 3.379 Mean in Log Scale 0.828

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 6.921    95%  H-Stat (DL/2) UCL 59.08

SD 4.327 SD 1.561

Mean 3.743 Mean 0.627

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.712 Shapiro Wilk Test Statistic 0.934

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.18 Maximum Non-Detect -1.715

Minimum Non-Detect 0.18 Minimum Non-Detect -1.715

SD of Detected 4.399 SD of Detected 0.88

Mean of Detected 4.352 Mean of Detected 1.133

Maximum Detected 13.1 Maximum Detected 2.573

Raw Statistics Log-transformed Statistics

Minimum Detected 0.86 Minimum Detected -0.151

Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Total DDT

   95% Adjusted Gamma UCL 50.31

   95% Gamma Approximate UCL 43.07    95% KM (Percentile Bootstrap) UCL 36.95

AppChi2 18.56    95% KM (t) UCL 38.65
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 55.93

   95% Gamma Approximate UCL 28.86

Nu star 3.089 Potential UCLs to Use

AppChi2 0.399    95% KM (Chebyshev) UCL 10.92

Theta star 16.91

k star 0.221 99% KM (Chebyshev) UCL 19.98

SD 4.34 97.5% KM (Chebyshev) UCL 13.97

Median 2.98 95% KM (Chebyshev) UCL 10.92

Mean 3.73    95% KM (Percentile Bootstrap) UCL 6.711

Maximum 13.1    95% KM (BCA) UCL 7.199

Minimum 1E-09    95% KM (bootstrap t) UCL 12.16

Assuming Gamma Distribution    95% KM (z) UCL 6.518

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.901

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.62

   95% KM (t) UCL 7.002

5% K-S Critical Value 0.337 SD 3.914

K-S Test Statistic 0.707 Mean 3.853

A-D Test Statistic 0.491 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM3.0E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 18 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 11

Number of Missing Values 4 Percent Non-Detects 61.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00333 Minimum Detected -5.705

Maximum Detected 1.31 Maximum Detected 0.27

Mean of Detected 0.564 Mean of Detected -1.29

SD of Detected 0.419 SD of Detected 2.018

Minimum Non-Detect 0.0315 Minimum Non-Detect -3.458

Maximum Non-Detect 0.94 Maximum Non-Detect -0.0619

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.44%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.969 Shapiro Wilk Test Statistic 0.704

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.286 Mean -2.153

SD 0.352 SD 1.609

   95% DL/2 (t) UCL 0.431    95%  H-Stat (DL/2) UCL 0.708

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.199

SD in Log Scale 2.056

Mean in Original Scale 0.229

SD in Original Scale 0.371

   95% Percentile Bootstrap UCL 0.373

   95% BCA Bootstrap UCL 0.402



54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106

A B C D E F G H I J K L

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.566 Data appear Normal at 5% Significance Level

Theta Star 0.996

nu star 7.927

A-D Test Statistic 0.626 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

K-S Test Statistic 0.734 Mean 0.232

5% K-S Critical Value 0.322 SD 0.367

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0949

   95% KM (t) UCL 0.397

Assuming Gamma Distribution    95% KM (z) UCL 0.388

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.398

Minimum 1E-09    95% KM (bootstrap t) UCL 0.408

Maximum 1.31    95% KM (BCA) UCL 0.675

Mean 0.473    95% KM (Percentile Bootstrap) UCL 0.565

Median 0.44 95% KM (Chebyshev) UCL 0.645

SD 0.393 97.5% KM (Chebyshev) UCL 0.824

k star 0.265 99% KM (Chebyshev) UCL 1.176

Theta star 1.787

Nu star 9.534 Potential UCLs to Use

AppChi2 3.653    95% KM (t) UCL 0.397

   95% Gamma Approximate UCL 1.236    95% KM (Percentile Bootstrap) UCL 0.565

   95% Adjusted Gamma UCL 1.363

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 24 Number of Detected Data 22

Number of Distinct Detected Data 21 Number of Non-Detect Data 2

Percent Non-Detects 8.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.78 Minimum Detected 1.022

Maximum Detected 9.72 Maximum Detected 2.274

Mean of Detected 4.269 Mean of Detected 1.414

SD of Detected 1.423 SD of Detected 0.261

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 5 Maximum Non-Detect 1.609

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.694 Shapiro Wilk Test Statistic 0.859

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.121 Mean 1.372
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SD 1.448 SD 0.286

   95% DL/2 (t) UCL 4.628    95%  H-Stat (DL/2) UCL 4.27

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.765 Mean in Log Scale 1.408

SD 3.249 SD in Log Scale 0.252

   95% MLE (t) UCL 2.902 Mean in Original Scale 4.235

   95% MLE (Tiku) UCL 4.981 SD in Original Scale 1.368

   95% Percentile Bootstrap UCL 4.729

   95% BCA Bootstrap UCL 4.908

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 11.63 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.367

nu star 511.9

A-D Test Statistic 1.232 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.742 Mean 4.228

5% K-S Critical Value 0.185 SD 1.345

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.283

   95% KM (t) UCL 4.713

Assuming Gamma Distribution    95% KM (z) UCL 4.693

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.712

Minimum 2.78    95% KM (bootstrap t) UCL 5.086

Maximum 9.72    95% KM (BCA) UCL 4.752

Mean 4.27    95% KM (Percentile Bootstrap) UCL 4.724

Median 3.935 95% KM (Chebyshev) UCL 5.46

SD 1.365 97.5% KM (Chebyshev) UCL 5.993

k star 12.69 99% KM (Chebyshev) UCL 7.041

Theta star 0.337

Nu star 609 Potential UCLs to Use

AppChi2 552.8    95% KM (Chebyshev) UCL 5.46

   95% Gamma Approximate UCL 4.705

   95% Adjusted Gamma UCL 4.737

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 24 Number of Detected Data 23

Number of Distinct Detected Data 22 Number of Non-Detect Data 1

Percent Non-Detects 4.17%

Raw Statistics Log-transformed Statistics

Minimum Detected 2 Minimum Detected 0.693

Maximum Detected 370 Maximum Detected 5.914

Mean of Detected 80.09 Mean of Detected 3.979

SD of Detected 76.2 SD of Detected 1.07

Minimum Non-Detect 20 Minimum Non-Detect 2.996

Maximum Non-Detect 20 Maximum Non-Detect 2.996
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.711 Shapiro Wilk Test Statistic 0.886

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 77.17 Mean 3.909

SD 75.89 SD 1.101

   95% DL/2 (t) UCL 103.7    95%  H-Stat (DL/2) UCL 153.4

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 67.61 Mean in Log Scale 3.918

SD 86.75 SD in Log Scale 1.088

   95% MLE (t) UCL 97.95 Mean in Original Scale 77.27

   95% MLE (Tiku) UCL 98.12 SD in Original Scale 75.79

   95% Percentile Bootstrap UCL 103.5

   95% BCA Bootstrap UCL 112.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.228 Data appear Gamma Distributed at 5% Significance Level

Theta Star 65.22

nu star 56.48

A-D Test Statistic 0.638 Nonparametric Statistics

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

K-S Test Statistic 0.762 Mean 77.24

5% K-S Critical Value 0.185 SD 74.24

Data appear Gamma Distributed at 5% Significance Level SE of Mean 15.5

   95% KM (t) UCL 103.8

Assuming Gamma Distribution    95% KM (z) UCL 102.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 103.8

Minimum 1E-09    95% KM (bootstrap t) UCL 121.9

Maximum 370    95% KM (BCA) UCL 106.2

Mean 76.75    95% KM (Percentile Bootstrap) UCL 103.2

Median 72.5 95% KM (Chebyshev) UCL 144.8

SD 76.3 97.5% KM (Chebyshev) UCL 174

k star 0.432 99% KM (Chebyshev) UCL 231.4

Theta star 177.6

Nu star 20.75 Potential UCLs to Use

AppChi2 11.4    95% KM (Chebyshev) UCL 144.8

   95% Gamma Approximate UCL 139.6

   95% Adjusted Gamma UCL 145.9

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 24 Number of Detected Data 23

Number of Distinct Detected Data 18 Number of Non-Detect Data 1
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Percent Non-Detects

L
4.17%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.7 Minimum Detected 0.531

Maximum Detected 270 Maximum Detected 5.598

Mean of Detected 87.01 Mean of Detected 4.153

SD of Detected 56.52 SD of Detected 1.041

Minimum Non-Detect 20 Minimum Non-Detect 2.996

Maximum Non-Detect 20 Maximum Non-Detect 2.996

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.896 Shapiro Wilk Test Statistic 0.795

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 83.8 Mean 4.076

SD 57.46 SD 1.086

   95% DL/2 (t) UCL 103.9    95%  H-Stat (DL/2) UCL 173.9

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 81.31 Mean in Log Scale 4.083

SD 60.6 SD in Log Scale 1.073

   95% MLE (t) UCL 102.5 Mean in Original Scale 83.89

   95% MLE (Tiku) UCL 102.6 SD in Original Scale 57.35

   95% Percentile Bootstrap UCL 103.7

   95% BCA Bootstrap UCL 105

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.545 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 56.31

nu star 71.08

A-D Test Statistic 0.825 Nonparametric Statistics

5% A-D Critical Value 0.757 Kaplan-Meier (KM) Method

K-S Test Statistic 0.757 Mean 83.69

5% K-S Critical Value 0.184 SD 56.41

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 11.78

   95% KM (t) UCL 103.9

Assuming Gamma Distribution    95% KM (z) UCL 103.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 103.9

Minimum 1.7    95% KM (bootstrap t) UCL 108

Maximum 270    95% KM (BCA) UCL 105.2

Mean 83.46    95% KM (Percentile Bootstrap) UCL 103.3

Median 87.5 95% KM (Chebyshev) UCL 135

SD 57.94 97.5% KM (Chebyshev) UCL 157.2

k star 1.199 99% KM (Chebyshev) UCL 200.9

Theta star 69.59

Nu star 57.57 Potential UCLs to Use
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   95% Gamma Approximate UCL 116.8

   95% Adjusted Gamma UCL 119.7

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 24 Number of Detected Data 23

Number of Distinct Detected Data 18 Number of Non-Detect Data 1

Percent Non-Detects 4.17%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.3 Minimum Detected 0.833

Maximum Detected 310 Maximum Detected 5.737

Mean of Detected 103.1 Mean of Detected 4.344

SD of Detected 64.51 SD of Detected 1.002

Minimum Non-Detect 20 Minimum Non-Detect 2.996

Maximum Non-Detect 20 Maximum Non-Detect 2.996

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Test Statistic 0.787

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 99.2 Mean 4.259

SD 65.89 SD 1.065

   95% DL/2 (t) UCL 122.3    95%  H-Stat (DL/2) UCL 199.4

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 96.12 Mean in Log Scale 4.277

SD 69.96 SD in Log Scale 1.033

   95% MLE (t) UCL 120.6 Mean in Original Scale 99.44

   95% MLE (Tiku) UCL 120.8 SD in Original Scale 65.57

   95% Percentile Bootstrap UCL 122.3

   95% BCA Bootstrap UCL 124.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.648 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 62.54

nu star 75.81

A-D Test Statistic 0.865 Nonparametric Statistics

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

K-S Test Statistic 0.756 Mean 99.14

5% K-S Critical Value 0.184 SD 64.59

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 13.49

   95% KM (t) UCL 122.3



371 k star (bias corrected) 0.998 Data appear Gamma Distributed at 5% Significance Level
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Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 122.3

Minimum 2.3    95% KM (bootstrap t) UCL 126.4

Maximum 310    95% KM (BCA) UCL 123.2

Mean 98.97    95% KM (Percentile Bootstrap) UCL 121.9

Median 105 95% KM (Chebyshev) UCL 157.9

SD 66.22 97.5% KM (Chebyshev) UCL 183.4

k star 1.341 99% KM (Chebyshev) UCL 233.3

Theta star 73.81

Nu star 64.36 Potential UCLs to Use

AppChi2 46.91    95% KM (Chebyshev) UCL 157.9

   95% Gamma Approximate UCL 135.8

   95% Adjusted Gamma UCL 138.9

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 24 Number of Detected Data 23

Number of Distinct Detected Data 22 Number of Non-Detect Data 1

Percent Non-Detects 4.17%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.77 Minimum Detected -0.261

Maximum Detected 250 Maximum Detected 5.521

Mean of Detected 62.46 Mean of Detected 3.623

SD of Detected 57.39 SD of Detected 1.273

Minimum Non-Detect 20 Minimum Non-Detect 2.996

Maximum Non-Detect 20 Maximum Non-Detect 2.996

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.845 Shapiro Wilk Test Statistic 0.903

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 60.27 Mean 3.568

SD 57.14 SD 1.274

   95% DL/2 (t) UCL 80.26    95%  H-Stat (DL/2) UCL 156.6

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 52.26 Mean in Log Scale 3.557

SD 66.6 SD in Log Scale 1.286

   95% MLE (t) UCL 75.55 Mean in Original Scale 60.17

   95% MLE (Tiku) UCL 76.18 SD in Original Scale 57.23

   95% Percentile Bootstrap UCL 80.91

   95% BCA Bootstrap UCL 83.66

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only



424 Mean 64.54 Mean 3.686
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Theta Star 62.58

nu star 45.91

A-D Test Statistic 0.165 Nonparametric Statistics

5% A-D Critical Value 0.767 Kaplan-Meier (KM) Method

K-S Test Statistic 0.767 Mean 60.23

5% K-S Critical Value 0.186 SD 55.99

Data appear Gamma Distributed at 5% Significance Level SE of Mean 11.69

   95% KM (t) UCL 80.26

Assuming Gamma Distribution    95% KM (z) UCL 79.45

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 80.24

Minimum 1E-09    95% KM (bootstrap t) UCL 88.19

Maximum 250    95% KM (BCA) UCL 77.89

Mean 59.86    95% KM (Percentile Bootstrap) UCL 81.23

Median 47.5 95% KM (Chebyshev) UCL 111.2

SD 57.55 97.5% KM (Chebyshev) UCL 133.2

k star 0.41 99% KM (Chebyshev) UCL 176.5

Theta star 145.8

Nu star 19.7 Potential UCLs to Use

AppChi2 10.63    95% KM (Chebyshev) UCL 111.2

   95% Gamma Approximate UCL 110.9

   95% Adjusted Gamma UCL 116

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 24 Number of Detected Data 13

Number of Distinct Detected Data 13 Number of Non-Detect Data 11

Percent Non-Detects 45.83%

Raw Statistics Log-transformed Statistics

Minimum Detected 7 Minimum Detected 1.946

Maximum Detected 320 Maximum Detected 5.768

Mean of Detected 95.12 Mean of Detected 4.212

SD of Detected 82.41 SD of Detected 0.946

Minimum Non-Detect 5.9 Minimum Non-Detect 1.775

Maximum Non-Detect 110 Maximum Non-Detect 4.7

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.814 Shapiro Wilk Test Statistic 0.945

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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SD 69.49 SD 1.086

   95% DL/2 (t) UCL 88.85    95%  H-Stat (DL/2) UCL 90.13

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 236.4 Mean in Log Scale 3.56

SD 79.3 SD in Log Scale 1.042

   95% MLE (t) UCL 264.1 Mean in Original Scale 59.66

   95% MLE (Tiku) UCL 313 SD in Original Scale 71.52

   95% Percentile Bootstrap UCL 84.25

   95% BCA Bootstrap UCL 91.29

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.286 Data appear Gamma Distributed at 5% Significance Level

Theta Star 73.94

nu star 33.45

A-D Test Statistic 0.249 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

K-S Test Statistic 0.749 Mean 61.63

5% K-S Critical Value 0.241 SD 70.5

Data appear Gamma Distributed at 5% Significance Level SE of Mean 15.38

   95% KM (t) UCL 87.98

Assuming Gamma Distribution    95% KM (z) UCL 86.92

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 85.75

Minimum 4.182    95% KM (bootstrap t) UCL 95.89

Maximum 320    95% KM (BCA) UCL 98.08

Mean 88.08    95% KM (Percentile Bootstrap) UCL 91.72

Median 80.05 95% KM (Chebyshev) UCL 128.7

SD 65.56 97.5% KM (Chebyshev) UCL 157.7

k star 1.592 99% KM (Chebyshev) UCL 214.6

Theta star 55.33

Nu star 76.41 Potential UCLs to Use

AppChi2 57.27    95% KM (t) UCL 87.98

   95% Gamma Approximate UCL 117.5

   95% Adjusted Gamma UCL 119.9

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 24 Number of Detected Data 21

Number of Distinct Detected Data 21 Number of Non-Detect Data 3

Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.56 Minimum Detected -0.58

Maximum Detected 30 Maximum Detected 3.401

Mean of Detected 14.31 Mean of Detected 2.335

SD of Detected 8.664 SD of Detected 1.026

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 20 Maximum Non-Detect 2.996
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.967 Shapiro Wilk Test Statistic 0.84

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 13.73 Mean 2.326

SD 8.231 SD 0.957

   95% DL/2 (t) UCL 16.61    95%  H-Stat (DL/2) UCL 25.15

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 15.1 Mean in Log Scale 2.28

SD 7.341 SD in Log Scale 0.973

   95% MLE (t) UCL 17.67 Mean in Original Scale 13.38

   95% MLE (Tiku) UCL 20.24 SD in Original Scale 8.483

   95% Percentile Bootstrap UCL 16.17

   95% BCA Bootstrap UCL 16.32

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.473 Data appear Normal at 5% Significance Level

Theta Star 9.715

nu star 61.85

A-D Test Statistic 0.723 Nonparametric Statistics

5% A-D Critical Value 0.757 Kaplan-Meier (KM) Method

K-S Test Statistic 0.757 Mean 13.74

5% K-S Critical Value 0.192 SD 8.317

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.805

   95% KM (t) UCL 16.84

Assuming Gamma Distribution    95% KM (z) UCL 16.71

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16.84

Minimum 0.56    95% KM (bootstrap t) UCL 16.8

Maximum 30    95% KM (BCA) UCL 16.79

Mean 14.07    95% KM (Percentile Bootstrap) UCL 16.71

Median 14.75 95% KM (Chebyshev) UCL 21.61

SD 8.183 97.5% KM (Chebyshev) UCL 25.01

k star 1.664 99% KM (Chebyshev) UCL 31.7

Theta star 8.456

Nu star 79.85 Potential UCLs to Use

AppChi2 60.26    95% KM (t) UCL 16.84

   95% Gamma Approximate UCL 18.64    95% KM (Percentile Bootstrap) UCL 16.71

   95% Adjusted Gamma UCL 19.02

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene



583 k star 1.333 99% KM (Chebyshev) UCL 158.3
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General Statistics

Number of Valid Data 24 Number of Detected Data 23

Number of Distinct Detected Data 22 Number of Non-Detect Data 1

Percent Non-Detects 4.17%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.3 Minimum Detected 0.262

Maximum Detected 170 Maximum Detected 5.136

Mean of Detected 69.97 Mean of Detected 3.933

SD of Detected 43.86 SD of Detected 1.046

Minimum Non-Detect 20 Minimum Non-Detect 2.996

Maximum Non-Detect 20 Maximum Non-Detect 2.996

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Test Statistic 0.805

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 67.47 Mean 3.865

SD 44.61 SD 1.076

   95% DL/2 (t) UCL 83.08    95%  H-Stat (DL/2) UCL 139.5

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 64.74 Mean in Log Scale 3.87

SD 48.28 SD in Log Scale 1.068

   95% MLE (t) UCL 81.63 Mean in Original Scale 67.53

   95% MLE (Tiku) UCL 81.94 SD in Original Scale 44.54

   95% Percentile Bootstrap UCL 82.42

   95% BCA Bootstrap UCL 83.35

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.537 Data appear Normal at 5% Significance Level

Theta Star 45.53

nu star 70.69

A-D Test Statistic 0.552 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

K-S Test Statistic 0.758 Mean 67.49

5% K-S Critical Value 0.184 SD 43.67

Data appear Gamma Distributed at 5% Significance Level SE of Mean 9.122

   95% KM (t) UCL 83.12

Assuming Gamma Distribution    95% KM (z) UCL 82.49

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 83.12

Minimum 1.3    95% KM (bootstrap t) UCL 84.85

Maximum 170    95% KM (BCA) UCL 82.89

Mean 67.27    95% KM (Percentile Bootstrap) UCL 82.21

Median 71 95% KM (Chebyshev) UCL 107.3

SD 44.89 97.5% KM (Chebyshev) UCL 124.5



636 Potential UCL to Use Use 95% Student's-t UCL 13.48
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Theta star

F
50.47
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Nu star 63.98 Potential UCLs to Use

AppChi2 46.58    95% KM (t) UCL 83.12

   95% Gamma Approximate UCL 92.4    95% KM (Percentile Bootstrap) UCL 82.21

   95% Adjusted Gamma UCL 94.52

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Observations 24 Number of Distinct Observations 19

Raw Statistics Log-transformed Statistics

Minimum 5 Minimum of Log Data 1.609

Maximum 16.4 Maximum of Log Data 2.797

Mean 12.27 Mean of log Data 2.458

Median 13.2 SD of log Data 0.342

SD 3.45

Coefficient of Variation 0.281

Skewness -0.828

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.891 Shapiro Wilk Test Statistic 0.831

Shapiro Wilk Critical Value 0.916 Shapiro Wilk Critical Value 0.916

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13.48    95% H-UCL 14.13

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16.18

   95% Adjusted-CLT UCL 13.3  97.5% Chebyshev (MVUE) UCL 17.84

   95% Modified-t UCL 13.46    99% Chebyshev (MVUE) UCL 21.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.121 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.345

nu star 437.8

Approximate Chi Square Value (.05) 390.3 Nonparametric Statistics

Adjusted Level of Significance 0.0392    95% CLT UCL 13.43

Adjusted Chi Square Value 387.2    95% Jackknife UCL 13.48

   95% Standard Bootstrap UCL 13.4

Anderson-Darling Test Statistic 1.375    95% Bootstrap-t UCL 13.39

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 13.3

Kolmogorov-Smirnov Test Statistic 0.209    95% Percentile Bootstrap UCL 13.4

Kolmogorov-Smirnov 5% Critical Value 0.178    95% BCA Bootstrap UCL 13.33

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 15.34

97.5% Chebyshev(Mean, Sd) UCL 16.67

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 19.28

   95% Approximate Gamma UCL 13.76

   95% Adjusted Gamma UCL 13.87
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689    95% KM (t) UCL 0.0741
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0103
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or 95% Modified-t UCL 13.46

Mercury

General Statistics

Number of Valid Data 24 Number of Detected Data 18

Number of Distinct Detected Data 17 Number of Non-Detect Data 6

Percent Non-Detects 25.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.012 Minimum Detected -4.423

Maximum Detected 0.252 Maximum Detected -1.378

Mean of Detected 0.0648 Mean of Detected -2.985

SD of Detected 0.0529 SD of Detected 0.741

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Non-Detect 0.1 Maximum Non-Detect -2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.83%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.697 Shapiro Wilk Test Statistic 0.923

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0561 Mean -3.162

SD 0.0485 SD 0.805

   95% DL/2 (t) UCL 0.0731    95%  H-Stat (DL/2) UCL 0.0742

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.171

SD in Log Scale 0.762

Mean in Original Scale 0.0553

SD in Original Scale 0.0488

   95% Percentile Bootstrap UCL 0.0724

   95% BCA Bootstrap UCL 0.0796

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.838 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0353

nu star 66.16

A-D Test Statistic 0.662 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

K-S Test Statistic 0.752 Mean 0.0565

5% K-S Critical Value 0.206 SD 0.0479
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742    95% Percentile Bootstrap UCL 16.09

   95% MLE (Tiku) UCL 20.79 SD in Original Scale 7.659
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Assuming Gamma Distribution    95% KM (z) UCL 0.0734

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0739

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0819

Maximum 0.252    95% KM (BCA) UCL 0.0769

Mean 0.0611    95% KM (Percentile Bootstrap) UCL 0.0746

Median 0.0578 95% KM (Chebyshev) UCL 0.101

SD 0.0482 97.5% KM (Chebyshev) UCL 0.121

k star 0.614 99% KM (Chebyshev) UCL 0.159

Theta star 0.0995

Nu star 29.46 Potential UCLs to Use

AppChi2 18.07    95% KM (Percentile Bootstrap) UCL 0.0746

   95% Gamma Approximate UCL 0.0996

   95% Adjusted Gamma UCL 0.103

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 22 Number of Detected Data 12

Number of Distinct Detected Data 10 Number of Non-Detect Data 10

Number of Missing Values 2 Percent Non-Detects 45.45%

Raw Statistics Log-transformed Statistics

Minimum Detected 8.7 Minimum Detected 2.163

Maximum Detected 29 Maximum Detected 3.367

Mean of Detected 18.31 Mean of Detected 2.826

SD of Detected 7.072 SD of Detected 0.439

Minimum Non-Detect 0.47 Minimum Non-Detect -0.755

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.18%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.897 Shapiro Wilk Test Statistic 0.863

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.64 Mean 2.09

SD 8.62 SD 1.275

   95% DL/2 (t) UCL 15.81    95%  H-Stat (DL/2) UCL 24.09

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 17.52 Mean in Log Scale 2.441

SD 5.392 SD in Log Scale 0.564

   95% MLE (t) UCL 19.5 Mean in Original Scale 13.39
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795 Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892
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   95% BCA Bootstrap UCL 16.26

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.805 Data appear Normal at 5% Significance Level

Theta Star 3.81

nu star 115.3

A-D Test Statistic 0.734 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

K-S Test Statistic 0.732 Mean 14.19

5% K-S Critical Value 0.246 SD 6.802

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.535

   95% KM (t) UCL 16.84

Assuming Gamma Distribution    95% KM (z) UCL 16.72

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16.77

Minimum 8.7    95% KM (bootstrap t) UCL 17.02

Maximum 29    95% KM (BCA) UCL 17.26

Mean 17.82    95% KM (Percentile Bootstrap) UCL 17.16

Median 17.98 95% KM (Chebyshev) UCL 20.88

SD 5.497 97.5% KM (Chebyshev) UCL 23.78

k star 8.744 99% KM (Chebyshev) UCL 29.47

Theta star 2.038

Nu star 384.7 Potential UCLs to Use

AppChi2 340.3    95% KM (t) UCL 16.84

   95% Gamma Approximate UCL 20.15    95% KM (Percentile Bootstrap) UCL 17.16

   95% Adjusted Gamma UCL 20.34

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 20 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 3

Percent Non-Detects 15.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 8.88 Minimum Detected 2.184

Maximum Detected 34.45 Maximum Detected 3.54

Mean of Detected 21.98 Mean of Detected 3.045

SD of Detected 6.242 SD of Detected 0.326

Minimum Non-Detect 1.7 Minimum Non-Detect 0.531

Maximum Non-Detect 7.9 Maximum Non-Detect 2.067

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 17

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 15.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.987 Shapiro Wilk Test Statistic 0.925
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848 Mean of Detected 2.028 Mean of Detected 0.117

Maximum Detected 9.9 Maximum Detected 2.293
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 19 Mean 2.671

SD 9.276 SD 0.994

   95% DL/2 (t) UCL 22.59    95%  H-Stat (DL/2) UCL 30.42

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 19.26 Mean in Log Scale 2.941

SD 8.659 SD in Log Scale 0.393

   95% MLE (t) UCL 22.61 Mean in Original Scale 20.25

   95% MLE (Tiku) UCL 22.75 SD in Original Scale 7.113

   95% Percentile Bootstrap UCL 22.8

   95% BCA Bootstrap UCL 22.72

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 9.352 Data appear Normal at 5% Significance Level

Theta Star 2.35

nu star 318

A-D Test Statistic 0.328 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 20.01

5% K-S Critical Value 0.209 SD 7.284

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.679

   95% KM (t) UCL 22.92

Assuming Gamma Distribution    95% KM (z) UCL 22.78

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 22.82

Minimum 8.88    95% KM (bootstrap t) UCL 22.79

Maximum 34.45    95% KM (BCA) UCL 23.52

Mean 20.43    95% KM (Percentile Bootstrap) UCL 23.11

Median 20.63 95% KM (Chebyshev) UCL 27.33

SD 6.868 97.5% KM (Chebyshev) UCL 30.5

k star 7.216 99% KM (Chebyshev) UCL 36.72

Theta star 2.831

Nu star 288.6 Potential UCLs to Use

AppChi2 250.3    95% KM (t) UCL 22.92

   95% Gamma Approximate UCL 23.56    95% KM (Percentile Bootstrap) UCL 23.11

   95% Adjusted Gamma UCL 23.83

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 20 Number of Detected Data 15

Number of Distinct Detected Data 15 Number of Non-Detect Data 5

Number of Missing Values 2 Percent Non-Detects 25.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.077 Minimum Detected -2.564
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   95% Adjusted Gamma UCL 5.038
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SD of Detected 2.461 SD of Detected 1.201

Minimum Non-Detect 0.0455 Minimum Non-Detect -3.09

Maximum Non-Detect 1.7 Maximum Non-Detect 0.531

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 70.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.692 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.581 Mean -0.485

SD 2.262 SD 1.633

   95% DL/2 (t) UCL 2.456    95%  H-Stat (DL/2) UCL 6.668

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 4.888 Mean in Log Scale -0.413

SD 2.615 SD in Log Scale 1.431

   95% MLE (t) UCL 5.899 Mean in Original Scale 1.562

   95% MLE (Tiku) UCL 6.649 SD in Original Scale 2.269

   95% Percentile Bootstrap UCL 2.448

   95% BCA Bootstrap UCL 2.721

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.829 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.445

nu star 24.88

A-D Test Statistic 0.404 Nonparametric Statistics

5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

K-S Test Statistic 0.764 Mean 1.568

5% K-S Critical Value 0.228 SD 2.211

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.512

   95% KM (t) UCL 2.454

Assuming Gamma Distribution    95% KM (z) UCL 2.411

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.41

Minimum 1E-09    95% KM (bootstrap t) UCL 3.189

Maximum 9.9    95% KM (BCA) UCL 2.537

Mean 1.632    95% KM (Percentile Bootstrap) UCL 2.46

Median 0.816 95% KM (Chebyshev) UCL 3.801

SD 2.251 97.5% KM (Chebyshev) UCL 4.767

k star 0.21 99% KM (Chebyshev) UCL 6.665

Theta star 7.763

Nu star 8.408 Potential UCLs to Use

AppChi2 2.973    95% KM (Chebyshev) UCL 3.801

   95% Gamma Approximate UCL 4.614
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5% A-D Critical Value 0.718 Kaplan-Meier (KM) Method
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Total Dioxin/Furan TEQ

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 11 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.189 Minimum Detected -1.663

Maximum Detected 7.453 Maximum Detected 2.009

Mean of Detected 2.851 Mean of Detected 0.388

SD of Detected 3.058 SD of Detected 1.389

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.826 Shapiro Wilk Test Statistic 0.941

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.851 Mean 0.388

SD 3.058 SD 1.389

   95% DL/2 (t) UCL 5.366    95%  H-Stat (DL/2) UCL 116.4

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.555 Data appear Normal at 5% Significance Level

Theta Star 5.136

nu star 6.66

A-D Test Statistic 0.329 Nonparametric Statistics
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Note: DL/2 is not a recommended method.
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5% K-S Critical Value

F
0.342

G H I J K
SD

L
2.791

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.248

   95% KM (t) UCL 5.366

Assuming Gamma Distribution    95% KM (z) UCL 4.904

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.366

Minimum 0.189    95% KM (bootstrap t) UCL 10.08

Maximum 7.453    95% KM (BCA) UCL 4.868

Mean 2.851    95% KM (Percentile Bootstrap) UCL 4.855

Median 1.401 95% KM (Chebyshev) UCL 8.292

SD 3.058 97.5% KM (Chebyshev) UCL 10.65

k star 0.555 99% KM (Chebyshev) UCL 15.27

Theta star 5.136

Nu star 6.66 Potential UCLs to Use

AppChi2 1.986    95% KM (t) UCL 5.366

   95% Gamma Approximate UCL 9.56    95% KM (Percentile Bootstrap) UCL 4.855

   95% Adjusted Gamma UCL 15.86
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM3.0W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 10 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 4

Number of Missing Values 3 Percent Non-Detects 40.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.067 Minimum Detected -2.703

Maximum Detected 1.09 Maximum Detected 0.0862

Mean of Detected 0.434 Mean of Detected -1.177

SD of Detected 0.363 SD of Detected 0.982

Minimum Non-Detect 0.0324 Minimum Non-Detect -3.43

Maximum Non-Detect 0.98 Maximum Non-Detect -0.0202

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.00%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.893 Shapiro Wilk Test Statistic 0.963

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.352 Mean -1.511

SD 0.312 SD 1.204

   95% DL/2 (t) UCL 0.533    95%  H-Stat (DL/2) UCL 2.226

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.669

SD in Log Scale 1.039

Mean in Original Scale 0.302

SD in Original Scale 0.321

   95% Percentile Bootstrap UCL 0.484

   95% BCA Bootstrap UCL 0.515
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.915 Data appear Normal at 5% Significance Level

Theta Star 0.475

nu star 10.97

A-D Test Statistic 0.206 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

K-S Test Statistic 0.707 Mean 0.319

5% K-S Critical Value 0.337 SD 0.304

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.109

   95% KM (t) UCL 0.52

Assuming Gamma Distribution    95% KM (z) UCL 0.499

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.511

Minimum 0.0308    95% KM (bootstrap t) UCL 0.571

Maximum 1.09    95% KM (BCA) UCL 0.579

Mean 0.381    95% KM (Percentile Bootstrap) UCL 0.531

Median 0.385 95% KM (Chebyshev) UCL 0.796

SD 0.304 97.5% KM (Chebyshev) UCL 1.002

k star 1.081 99% KM (Chebyshev) UCL 1.407

Theta star 0.352

Nu star 21.62 Potential UCLs to Use

AppChi2 12.06    95% KM (t) UCL 0.52

   95% Gamma Approximate UCL 0.683    95% KM (Percentile Bootstrap) UCL 0.531

   95% Adjusted Gamma UCL 0.76

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

Raw Statistics Log-transformed Statistics

Minimum 2.41 Minimum of Log Data 0.88

Maximum 6 Maximum of Log Data 1.792

Mean 3.662 Mean of log Data 1.271

Median 3.69 SD of log Data 0.236

SD 0.92

Coefficient of Variation 0.251

Skewness 1.19

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.908 Shapiro Wilk Test Statistic 0.965

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.081    95% H-UCL 4.116

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.639

   95% Adjusted-CLT UCL 4.131  97.5% Chebyshev (MVUE) UCL 5.064

   95% Modified-t UCL 4.093    99% Chebyshev (MVUE) UCL 5.897
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Gamma Distribution Test Data Distribution

k star (bias corrected) 15 Data appear Normal at 5% Significance Level

Theta Star 0.244

nu star 450

Approximate Chi Square Value (.05) 401.9 Nonparametric Statistics

Adjusted Level of Significance 0.0324    95% CLT UCL 4.053

Adjusted Chi Square Value 396.3    95% Jackknife UCL 4.081

   95% Standard Bootstrap UCL 4.044

Anderson-Darling Test Statistic 0.327    95% Bootstrap-t UCL 4.2

Anderson-Darling 5% Critical Value 0.735    95% Hall's Bootstrap UCL 4.465

Kolmogorov-Smirnov Test Statistic 0.184    95% Percentile Bootstrap UCL 4.031

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 4.073

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.698

97.5% Chebyshev(Mean, Sd) UCL 5.146

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.027

   95% Approximate Gamma UCL 4.101

   95% Adjusted Gamma UCL 4.159

Potential UCL to Use Use 95% Student's-t UCL 4.081

Benzo(a)anthracene

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Raw Statistics Log-transformed Statistics

Minimum 31 Minimum of Log Data 3.434

Maximum 940 Maximum of Log Data 6.846

Mean 290.2 Mean of log Data 5.212

Median 160 SD of log Data 1.011

SD 289.4

Coefficient of Variation 0.997

Skewness 1.363

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.803 Shapiro Wilk Test Statistic 0.969

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 421.8    95% H-UCL 645.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 655.3

   95% Adjusted-CLT UCL 441.2  97.5% Chebyshev (MVUE) UCL 812.6

   95% Modified-t UCL 426.2    99% Chebyshev (MVUE) UCL 1122

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.029 Data appear Gamma Distributed at 5% Significance Level

Theta Star 282

nu star 30.87

Approximate Chi Square Value (.05) 19.18 Nonparametric Statistics
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Adjusted Level of Significance

F
0.0324

G H I J K
   95% CLT UCL

L
413.1

Adjusted Chi Square Value 18.05    95% Jackknife UCL 421.8

   95% Standard Bootstrap UCL 406.6

Anderson-Darling Test Statistic 0.431    95% Bootstrap-t UCL 476.8

Anderson-Darling 5% Critical Value 0.759    95% Hall's Bootstrap UCL 457.8

Kolmogorov-Smirnov Test Statistic 0.191    95% Percentile Bootstrap UCL 410.7

Kolmogorov-Smirnov 5% Critical Value 0.227    95% BCA Bootstrap UCL 427.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 615.9

97.5% Chebyshev(Mean, Sd) UCL 756.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1034

   95% Approximate Gamma UCL 467.1

   95% Adjusted Gamma UCL 496.3

Potential UCL to Use Use 95% Approximate Gamma UCL 467.1

Benzo(a)pyrene

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 13

Raw Statistics Log-transformed Statistics

Minimum 71 Minimum of Log Data 4.263

Maximum 1200 Maximum of Log Data 7.09

Mean 461.9 Mean of log Data 5.771

Median 300 SD of log Data 0.907

SD 397.2

Coefficient of Variation 0.86

Skewness 0.968

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.819 Shapiro Wilk Test Statistic 0.942

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 642.6    95% H-UCL 908.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 981.4

   95% Adjusted-CLT UCL 658  97.5% Chebyshev (MVUE) UCL 1204

   95% Modified-t UCL 646.8    99% Chebyshev (MVUE) UCL 1641

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.258 Data appear Gamma Distributed at 5% Significance Level

Theta Star 367.2

nu star 37.74

Approximate Chi Square Value (.05) 24.67 Nonparametric Statistics

Adjusted Level of Significance 0.0324    95% CLT UCL 630.6

Adjusted Chi Square Value 23.38    95% Jackknife UCL 642.6

   95% Standard Bootstrap UCL 624

Anderson-Darling Test Statistic 0.538    95% Bootstrap-t UCL 679.9

Anderson-Darling 5% Critical Value 0.754    95% Hall's Bootstrap UCL 616.5

Kolmogorov-Smirnov Test Statistic 0.186    95% Percentile Bootstrap UCL 630.7
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   95% BCA Bootstrap UCL

L
648.1

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 909

97.5% Chebyshev(Mean, Sd) UCL 1102

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1482

   95% Approximate Gamma UCL 706.6

   95% Adjusted Gamma UCL 745.7

Potential UCL to Use Use 95% Approximate Gamma UCL 706.6

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Raw Statistics Log-transformed Statistics

Minimum 58 Minimum of Log Data 4.06

Maximum 1100 Maximum of Log Data 7.003

Mean 395.2 Mean of log Data 5.617

Median 230 SD of log Data 0.898

SD 346.2

Coefficient of Variation 0.876

Skewness 1.125

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.821 Shapiro Wilk Test Statistic 0.958

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 552.7    95% H-UCL 765.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 831

   95% Adjusted-CLT UCL 570  97.5% Chebyshev (MVUE) UCL 1019

   95% Modified-t UCL 557    99% Chebyshev (MVUE) UCL 1387

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.265 Data appear Gamma Distributed at 5% Significance Level

Theta Star 312.4

nu star 37.95

Approximate Chi Square Value (.05) 24.84 Nonparametric Statistics

Adjusted Level of Significance 0.0324    95% CLT UCL 542.2

Adjusted Chi Square Value 23.54    95% Jackknife UCL 552.7

   95% Standard Bootstrap UCL 538.7

Anderson-Darling Test Statistic 0.464    95% Bootstrap-t UCL 585.1

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 539.2

Kolmogorov-Smirnov Test Statistic 0.163    95% Percentile Bootstrap UCL 544

Kolmogorov-Smirnov 5% Critical Value 0.225    95% BCA Bootstrap UCL 557.3

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 784.9

97.5% Chebyshev(Mean, Sd) UCL 953.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1285

   95% Approximate Gamma UCL 603.7
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Potential UCL to Use Use 95% Approximate Gamma UCL 603.7

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Raw Statistics Log-transformed Statistics

Minimum 19 Minimum of Log Data 2.944

Maximum 760 Maximum of Log Data 6.633

Mean 230.8 Mean of log Data 4.84

Median 140 SD of log Data 1.18

SD 249.5

Coefficient of Variation 1.081

Skewness 1.17

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.782 Shapiro Wilk Test Statistic 0.941

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 344.3    95% H-UCL 661.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 585.9

   95% Adjusted-CLT UCL 357.5  97.5% Chebyshev (MVUE) UCL 737.1

   95% Modified-t UCL 347.5    99% Chebyshev (MVUE) UCL 1034

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.815 Data appear Gamma Distributed at 5% Significance Level

Theta Star 283

nu star 24.46

Approximate Chi Square Value (.05) 14.2 Nonparametric Statistics

Adjusted Level of Significance 0.0324    95% CLT UCL 336.8

Adjusted Chi Square Value 13.25    95% Jackknife UCL 344.3

   95% Standard Bootstrap UCL 333.8

Anderson-Darling Test Statistic 0.607    95% Bootstrap-t UCL 385.7

Anderson-Darling 5% Critical Value 0.765    95% Hall's Bootstrap UCL 329.8

Kolmogorov-Smirnov Test Statistic 0.16    95% Percentile Bootstrap UCL 336.1

Kolmogorov-Smirnov 5% Critical Value 0.228    95% BCA Bootstrap UCL 355

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 511.6

97.5% Chebyshev(Mean, Sd) UCL 633.1

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 871.7

   95% Approximate Gamma UCL 397.6

   95% Adjusted Gamma UCL 426.3

Potential UCL to Use Use 95% Approximate Gamma UCL 397.6

Bis(2-ethylhexyl) phthalate
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General Statistics

Number of Valid Data 15 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 9

Percent Non-Detects 60.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 23 Minimum Detected 3.135

Maximum Detected 150 Maximum Detected 5.011

Mean of Detected 61.5 Mean of Detected 3.907

SD of Detected 46.85 SD of Detected 0.701

Minimum Non-Detect 3.9 Minimum Non-Detect 1.361

Maximum Non-Detect 130 Maximum Non-Detect 4.868

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.33%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.817 Shapiro Wilk Test Statistic 0.93

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 40.21 Mean 3.094

SD 38.42 SD 1.347

   95% DL/2 (t) UCL 57.68    95%  H-Stat (DL/2) UCL 164.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 3.118

SD in Log Scale 0.828

Mean in Original Scale 33.03

SD in Original Scale 37.09

   95% Percentile Bootstrap UCL 50

   95% BCA Bootstrap UCL 60.91

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.365 Data appear Normal at 5% Significance Level

Theta Star 45.06

nu star 16.38

A-D Test Statistic 0.34 Nonparametric Statistics

5% A-D Critical Value 0.703 Kaplan-Meier (KM) Method

K-S Test Statistic 0.703 Mean 40.57
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372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423

A B C D E F G H I J K L
Data appear Gamma Distributed at 5% Significance Level SE of Mean 9.639

   95% KM (t) UCL 57.55

Assuming Gamma Distribution    95% KM (z) UCL 56.43

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 56.4

Minimum 23    95% KM (bootstrap t) UCL 68.86

Maximum 150    95% KM (BCA) UCL 64.97

Mean 62.01    95% KM (Percentile Bootstrap) UCL 64.13

Median 58 95% KM (Chebyshev) UCL 82.59

SD 34.47 97.5% KM (Chebyshev) UCL 100.8

k star 3.086 99% KM (Chebyshev) UCL 136.5

Theta star 20.09

Nu star 92.59 Potential UCLs to Use

AppChi2 71.4    95% KM (t) UCL 57.55

   95% Gamma Approximate UCL 80.41    95% KM (Percentile Bootstrap) UCL 64.13

   95% Adjusted Gamma UCL 83.08

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Raw Statistics Log-transformed Statistics

Minimum 6.7 Minimum of Log Data 1.902

Maximum 150 Maximum of Log Data 5.011

Mean 52.65 Mean of log Data 3.574

Median 32 SD of log Data 0.945

SD 46.67

Coefficient of Variation 0.887

Skewness 1.114

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.844 Shapiro Wilk Test Statistic 0.967

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 73.87    95% H-UCL 109.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 115.5

   95% Adjusted-CLT UCL 76.17  97.5% Chebyshev (MVUE) UCL 142.3

   95% Modified-t UCL 74.45    99% Chebyshev (MVUE) UCL 194.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.187 Data appear Gamma Distributed at 5% Significance Level

Theta Star 44.34

nu star 35.62

Approximate Chi Square Value (.05) 22.96 Nonparametric Statistics

Adjusted Level of Significance 0.0324    95% CLT UCL 72.47

Adjusted Chi Square Value 21.72    95% Jackknife UCL 73.87

   95% Standard Bootstrap UCL 71.57
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Anderson-Darling 5% Critical Value 0.755    95% Hall's Bootstrap UCL 77.94

Kolmogorov-Smirnov Test Statistic 0.155    95% Percentile Bootstrap UCL 73.27

Kolmogorov-Smirnov 5% Critical Value 0.226    95% BCA Bootstrap UCL 77.03

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 105.2

97.5% Chebyshev(Mean, Sd) UCL 127.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 172.6

   95% Approximate Gamma UCL 81.67

   95% Adjusted Gamma UCL 86.35

Potential UCL to Use Use 95% Approximate Gamma UCL 81.67

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 13

Raw Statistics Log-transformed Statistics

Minimum 59 Minimum of Log Data 4.078

Maximum 1100 Maximum of Log Data 7.003

Mean 327.7 Mean of log Data 5.507

Median 250 SD of log Data 0.791

SD 270.4

Coefficient of Variation 0.825

Skewness 1.804

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.82 Shapiro Wilk Test Statistic 0.983

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 450.6    95% H-UCL 563

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 639.6

   95% Adjusted-CLT UCL 477.2  97.5% Chebyshev (MVUE) UCL 774.4

   95% Modified-t UCL 456    99% Chebyshev (MVUE) UCL 1039

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.57 Data appear Gamma Distributed at 5% Significance Level

Theta Star 208.7

nu star 47.1

Approximate Chi Square Value (.05) 32.35 Nonparametric Statistics

Adjusted Level of Significance 0.0324    95% CLT UCL 442.5

Adjusted Chi Square Value 30.85    95% Jackknife UCL 450.6

   95% Standard Bootstrap UCL 441.1

Anderson-Darling Test Statistic 0.265    95% Bootstrap-t UCL 512.2

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 595.8

Kolmogorov-Smirnov Test Statistic 0.153    95% Percentile Bootstrap UCL 447.3

Kolmogorov-Smirnov 5% Critical Value 0.225    95% BCA Bootstrap UCL 482.7

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 631.9

97.5% Chebyshev(Mean, Sd) UCL 763.6
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   95% Approximate Gamma UCL 477.1

   95% Adjusted Gamma UCL 500.3

Potential UCL to Use Use 95% Approximate Gamma UCL 477.1

Lead

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

Raw Statistics Log-transformed Statistics

Minimum 5.85 Minimum of Log Data 1.766

Maximum 19.3 Maximum of Log Data 2.96

Mean 12.43 Mean of log Data 2.473

Median 13.5 SD of log Data 0.334

SD 3.682

Coefficient of Variation 0.296

Skewness -0.211

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.971 Shapiro Wilk Test Statistic 0.922

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 14.11    95% H-UCL 14.87

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 17.25

   95% Adjusted-CLT UCL 13.94  97.5% Chebyshev (MVUE) UCL 19.31

   95% Modified-t UCL 14.1    99% Chebyshev (MVUE) UCL 23.36

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.568 Data appear Normal at 5% Significance Level

Theta Star 1.451

nu star 257

Approximate Chi Square Value (.05) 220.9 Nonparametric Statistics

Adjusted Level of Significance 0.0324    95% CLT UCL 14

Adjusted Chi Square Value 216.8    95% Jackknife UCL 14.11

   95% Standard Bootstrap UCL 13.96

Anderson-Darling Test Statistic 0.408    95% Bootstrap-t UCL 14.03

Anderson-Darling 5% Critical Value 0.737    95% Hall's Bootstrap UCL 13.94

Kolmogorov-Smirnov Test Statistic 0.179    95% Percentile Bootstrap UCL 13.85

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 13.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16.58

97.5% Chebyshev(Mean, Sd) UCL 18.37

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 21.89

   95% Approximate Gamma UCL 14.46

   95% Adjusted Gamma UCL 14.74

Potential UCL to Use Use 95% Student's-t UCL 14.11
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Mercury

General Statistics

Number of Valid Data 14 Number of Detected Data 12

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Number of Missing Values 1 Percent Non-Detects 14.29%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.024 Minimum Detected -3.73

Maximum Detected 0.192 Maximum Detected -1.65

Mean of Detected 0.0881 Mean of Detected -2.615

SD of Detected 0.0554 SD of Detected 0.65

Minimum Non-Detect 0.028 Minimum Non-Detect -3.576

Maximum Non-Detect 0.09 Maximum Non-Detect -2.408

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 71.43%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.887 Shapiro Wilk Test Statistic 0.963

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0797 Mean -2.768

SD 0.0556 SD 0.749

   95% DL/2 (t) UCL 0.106    95%  H-Stat (DL/2) UCL 0.123

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.726

SD in Log Scale 0.678

Mean in Original Scale 0.0807

SD in Original Scale 0.0546

   95% Percentile Bootstrap UCL 0.105

   95% BCA Bootstrap UCL 0.108

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.192 Data appear Normal at 5% Significance Level

Theta Star 0.0402

nu star 52.6

A-D Test Statistic 0.292 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 0.0809

5% K-S Critical Value 0.248 SD 0.0527

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0148

   95% KM (t) UCL 0.107

Assuming Gamma Distribution    95% KM (z) UCL 0.105

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.107
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Maximum

F
0.192

G H I J K
   95% KM (BCA) UCL

L
0.109

Mean 0.0821    95% KM (Percentile Bootstrap) UCL 0.104

Median 0.07 95% KM (Chebyshev) UCL 0.145

SD 0.0549 97.5% KM (Chebyshev) UCL 0.173

k star 1.805 99% KM (Chebyshev) UCL 0.228

Theta star 0.0455

Nu star 50.55 Potential UCLs to Use

AppChi2 35.22    95% KM (t) UCL 0.107

   95% Gamma Approximate UCL 0.118    95% KM (Percentile Bootstrap) UCL 0.104

   95% Adjusted Gamma UCL 0.124

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 15 Number of Detected Data 14

Number of Distinct Detected Data 12 Number of Non-Detect Data 1

Percent Non-Detects 6.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 12 Minimum Detected 2.485

Maximum Detected 360 Maximum Detected 5.886

Mean of Detected 105.2 Mean of Detected 4.04

SD of Detected 111.4 SD of Detected 1.207

Minimum Non-Detect 4.4 Minimum Non-Detect 1.482

Maximum Non-Detect 4.4 Maximum Non-Detect 1.482

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.817 Shapiro Wilk Test Statistic 0.9

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 98.35 Mean 3.823

SD 110.6 SD 1.435

   95% DL/2 (t) UCL 148.7    95%  H-Stat (DL/2) UCL 439.4

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 94.24 Mean in Log Scale 3.845

SD 112.4 SD in Log Scale 1.387

   95% MLE (t) UCL 145.4 Mean in Original Scale 98.4

   95% MLE (Tiku) UCL 142.8 SD in Original Scale 110.6

   95% Percentile Bootstrap UCL 147.7

   95% BCA Bootstrap UCL 153.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.789 Data appear Gamma Distributed at 5% Significance Level

Theta Star 133.4
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689 5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788
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Shapiro Wilk Test Statistic 0.93 Shapiro Wilk Test Statistic 0.942

A B C D E F G H I J K L

A-D Test Statistic 0.663 Nonparametric Statistics

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

K-S Test Statistic 0.762 Mean 99

5% K-S Critical Value 0.236 SD 106.3

Data appear Gamma Distributed at 5% Significance Level SE of Mean 28.49

   95% KM (t) UCL 149.2

Assuming Gamma Distribution    95% KM (z) UCL 145.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 148.9

Minimum 1E-09    95% KM (bootstrap t) UCL 162.4

Maximum 360    95% KM (BCA) UCL 148.9

Mean 98.2    95% KM (Percentile Bootstrap) UCL 145.7

Median 57 95% KM (Chebyshev) UCL 223.2

SD 110.8 97.5% KM (Chebyshev) UCL 276.9

k star 0.294 99% KM (Chebyshev) UCL 382.4

Theta star 334.2

Nu star 8.816 Potential UCLs to Use

AppChi2 3.216    95% KM (Chebyshev) UCL 223.2

   95% Gamma Approximate UCL 269.2

   95% Adjusted Gamma UCL 307.7

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 12 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 6

Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.805 Minimum Detected 1.918

Maximum Detected 30.3 Maximum Detected 3.411

Mean of Detected 18.46 Mean of Detected 2.799

SD of Detected 9.119 SD of Detected 0.552

Minimum Non-Detect 2.3 Minimum Non-Detect 0.833

Maximum Non-Detect 26 Maximum Non-Detect 3.258

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 11.28 Mean 1.845

SD 10.24 SD 1.279

   95% DL/2 (t) UCL 16.58    95%  H-Stat (DL/2) UCL 28.16

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.207

SD in Log Scale 0.742

Mean in Original Scale 11.82

SD in Original Scale 9.315

   95% Percentile Bootstrap UCL 16.23

   95% BCA Bootstrap UCL 16.79

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.338 Data appear Normal at 5% Significance Level

Theta Star 7.895

nu star 28.06

A-D Test Statistic 0.257 Nonparametric Statistics

5% A-D Critical Value 0.699 Kaplan-Meier (KM) Method

K-S Test Statistic 0.699 Mean 12.95

5% K-S Critical Value 0.333 SD 8.205

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.635

   95% KM (t) UCL 17.68

Assuming Gamma Distribution    95% KM (z) UCL 17.29

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 17.59

Minimum 6.805    95% KM (bootstrap t) UCL 18

Maximum 30.3    95% KM (BCA) UCL 20.72

Mean 17.24    95% KM (Percentile Bootstrap) UCL 19.38

Median 16.48 95% KM (Chebyshev) UCL 24.44

SD 7.219 97.5% KM (Chebyshev) UCL 29.41

k star 4.572 99% KM (Chebyshev) UCL 39.17

Theta star 3.77

Nu star 109.7 Potential UCLs to Use

AppChi2 86.55    95% KM (t) UCL 17.68

   95% Gamma Approximate UCL 21.85    95% KM (Percentile Bootstrap) UCL 19.38

   95% Adjusted Gamma UCL 22.68

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 13 Number of Detected Data 12

Number of Distinct Detected Data 12 Number of Non-Detect Data 1

Percent Non-Detects 7.69%

Raw Statistics Log-transformed Statistics
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Mean of Detected 30.51 Mean of Detected 0.93

SD of Detected 68.69 SD of Detected 2.32

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Non-Detect 2 Maximum Non-Detect 0.693

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.526 Shapiro Wilk Test Statistic 0.851

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 28.24 Mean 0.859

SD 66.27 SD 2.237

   95% DL/2 (t) UCL 61    95%  H-Stat (DL/2) UCL 474.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.848

SD in Log Scale 2.241

Mean in Original Scale 28.23

SD in Original Scale 66.28

   95% Percentile Bootstrap UCL 61.63

   95% BCA Bootstrap UCL 79.04

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.266 Data do not follow a Discernable Distribution (0.05)

Theta Star 114.8

nu star 6.378

A-D Test Statistic 1.392 Nonparametric Statistics

5% A-D Critical Value 0.832 Kaplan-Meier (KM) Method

K-S Test Statistic 0.832 Mean 28.23

5% K-S Critical Value 0.266 SD 63.68

Data not Gamma Distributed at 5% Significance Level SE of Mean 18.45

   95% KM (t) UCL 61.1

Assuming Gamma Distribution    95% KM (z) UCL 58.57

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 60.99

Minimum 1E-09    95% KM (bootstrap t) UCL 208

Maximum 232    95% KM (BCA) UCL 60.97

Mean 28.17    95% KM (Percentile Bootstrap) UCL 61.37

Median 1.044 95% KM (Chebyshev) UCL 108.6

SD 66.31 97.5% KM (Chebyshev) UCL 143.4

k star 0.192 99% KM (Chebyshev) UCL 211.8

Theta star 146.6

Nu star 4.996 Potential UCLs to Use

AppChi2 1.15    99% KM (Chebyshev) UCL 211.8

   95% Gamma Approximate UCL 122.3

   95% Adjusted Gamma UCL 154.2

Note: DL/2 is not a recommended method.
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848 Data not Gamma Distributed at 5% Significance Level SE of Mean 0.264

5% K-S Critical Value 0.36 SD 0.527
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Total Dioxin/Furan TEQ

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 5 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.268 Minimum Detected -1.317

Maximum Detected 1.654 Maximum Detected 0.503

Mean of Detected 0.605 Mean of Detected -0.769

SD of Detected 0.59 SD of Detected 0.733

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.65 Shapiro Wilk Test Statistic 0.772

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.605 Mean -0.769

SD 0.59 SD 0.733

   95% DL/2 (t) UCL 1.167    95%  H-Stat (DL/2) UCL 2.433

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.945 Data appear Lognormal at 5% Significance Level

Theta Star 0.64

nu star 9.451

A-D Test Statistic 0.812 Nonparametric Statistics

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method

K-S Test Statistic 0.684 Mean 0.605
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Note: DL/2 is not a recommended method.
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   95% KM (t) UCL 1.167

Assuming Gamma Distribution    95% KM (z) UCL 1.039

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.167

Minimum 0.268    95% KM (bootstrap t) UCL 5.584

Maximum 1.654    95% KM (BCA) UCL 1.109

Mean 0.605    95% KM (Percentile Bootstrap) UCL 1.099

Median 0.348 95% KM (Chebyshev) UCL 1.754

SD 0.59 97.5% KM (Chebyshev) UCL 2.252

k star 0.945 99% KM (Chebyshev) UCL 3.229

Theta star 0.64

Nu star 9.451 Potential UCLs to Use

AppChi2 3.602    95% KM (Chebyshev) UCL 1.754

   95% Gamma Approximate UCL 1.588

   95% Adjusted Gamma UCL 2.584

Warning: Recommended UCL exceeds the maximum observation



A B C D E F G H I J K L
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM3.5E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 33 Number of Detected Data 21

Number of Distinct Detected Data 21 Number of Non-Detect Data 12

Number of Missing Values 14 Percent Non-Detects 36.36%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0269 Minimum Detected -3.616

Maximum Detected 1.65 Maximum Detected 0.501

Mean of Detected 0.513 Mean of Detected -1.209

SD of Detected 0.492 SD of Detected 1.198

Minimum Non-Detect 0.0156 Minimum Non-Detect -4.16

Maximum Non-Detect 0.97 Maximum Non-Detect -0.0305

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.91%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.844 Shapiro Wilk Test Statistic 0.951

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.373 Mean -1.688

SD 0.438 SD 1.321

   95% DL/2 (t) UCL 0.502    95%  H-Stat (DL/2) UCL 0.682

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.833

SD in Log Scale 1.319

Mean in Original Scale 0.349

SD in Original Scale 0.447

   95% Percentile Bootstrap UCL 0.484

   95% BCA Bootstrap UCL 0.501

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.94 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.545

nu star 39.5

A-D Test Statistic 0.218 Nonparametric Statistics
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5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

K-S Test Statistic 0.768 Mean 0.357

5% K-S Critical Value 0.195 SD 0.44

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0792

   95% KM (t) UCL 0.491

Assuming Gamma Distribution    95% KM (z) UCL 0.487

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.49

Minimum 0.0269    95% KM (bootstrap t) UCL 0.521

Maximum 1.65    95% KM (BCA) UCL 0.496

Mean 0.46    95% KM (Percentile Bootstrap) UCL 0.489

Median 0.327 95% KM (Chebyshev) UCL 0.702

SD 0.411 97.5% KM (Chebyshev) UCL 0.852

k star 1.183 99% KM (Chebyshev) UCL 1.145

Theta star 0.389

Nu star 78.09 Potential UCLs to Use

AppChi2 58.73    95% KM (BCA) UCL 0.496

   95% Gamma Approximate UCL 0.611

   95% Adjusted Gamma UCL 0.621

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 39 Number of Detected Data 35

Number of Distinct Detected Data 34 Number of Non-Detect Data 4

Number of Missing Values 9 Percent Non-Detects 10.26%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.8 Minimum Detected 0.588

Maximum Detected 9.17 Maximum Detected 2.216

Mean of Detected 3.835 Mean of Detected 1.285

SD of Detected 1.492 SD of Detected 0.333

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.62%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.817 Shapiro Wilk Test Statistic 0.949

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.685 Mean 1.242

SD 1.483 SD 0.343

   95% DL/2 (t) UCL 4.085    95%  H-Stat (DL/2) UCL 3.923

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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Mean 1.928 Mean in Log Scale 1.276

SD 2.965 SD in Log Scale 0.32

   95% MLE (t) UCL 2.728 Mean in Original Scale 3.781

   95% MLE (Tiku) UCL 4.332 SD in Original Scale 1.428

   95% Percentile Bootstrap UCL 4.156

   95% BCA Bootstrap UCL 4.243

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 7.975 Data appear Lognormal at 5% Significance Level

Theta Star 0.481

nu star 558.2

A-D Test Statistic 1.097 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

K-S Test Statistic 0.749 Mean 3.775

5% K-S Critical Value 0.149 SD 1.419

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.233

   95% KM (t) UCL 4.168

Assuming Gamma Distribution    95% KM (z) UCL 4.158

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.168

Minimum 1.8    95% KM (bootstrap t) UCL 4.298

Maximum 9.17    95% KM (BCA) UCL 4.165

Mean 3.837    95% KM (Percentile Bootstrap) UCL 4.169

Median 3.5 95% KM (Chebyshev) UCL 4.791

SD 1.422 97.5% KM (Chebyshev) UCL 5.231

k star 8.785 99% KM (Chebyshev) UCL 6.094

Theta star 0.437

Nu star 685.2 Potential UCLs to Use

AppChi2 625.5    95% KM (Chebyshev) UCL 4.791

   95% Gamma Approximate UCL 4.203

   95% Adjusted Gamma UCL 4.218

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 40 Number of Detected Data 40

Number of Distinct Detected Data 38 Number of Non-Detect Data 0

Number of Missing Values 8 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.4 Minimum Detected 0.336

Maximum Detected 6000 Maximum Detected 8.7

Mean of Detected 291.2 Mean of Detected 4

SD of Detected 967.5 SD of Detected 1.644

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.311 Shapiro Wilk Test Statistic 0.963
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A B C D E
5% Shapiro Wilk Critical Value

F
0.94

G H I J K
5% Shapiro Wilk Critical Value

L
0.94

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 291.2 Mean 4

SD 967.5 SD 1.644

   95% DL/2 (t) UCL 548.9    95%  H-Stat (DL/2) UCL 484.5

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.381 Data appear Lognormal at 5% Significance Level

Theta Star 764

nu star 30.49

A-D Test Statistic 3.775 Nonparametric Statistics

5% A-D Critical Value 0.837 Kaplan-Meier (KM) Method

K-S Test Statistic 0.837 Mean 291.2

5% K-S Critical Value 0.15 SD 955.3

Data not Gamma Distributed at 5% Significance Level SE of Mean 153

   95% KM (t) UCL 548.9

Assuming Gamma Distribution    95% KM (z) UCL 542.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 548.9

Minimum 1.4    95% KM (bootstrap t) UCL 1244

Maximum 6000    95% KM (BCA) UCL 594.9

Mean 291.2    95% KM (Percentile Bootstrap) UCL 570.3

Median 42 95% KM (Chebyshev) UCL 958

SD 967.5 97.5% KM (Chebyshev) UCL 1247

k star 0.381 99% KM (Chebyshev) UCL 1813

Theta star 764

Nu star 30.49 Potential UCLs to Use

AppChi2 18.88  97.5% KM (Chebyshev) UCL 1247

   95% Gamma Approximate UCL 470.3

   95% Adjusted Gamma UCL 479

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 40 Number of Detected Data 40

Number of Distinct Detected Data 34 Number of Non-Detect Data 0

Number of Missing Values 8 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.7 Minimum Detected 0.993
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A B C D E
Maximum Detected

F
3800

G H I J K
Maximum Detected

L
8.243

Mean of Detected 247 Mean of Detected 4.24

SD of Detected 635 SD of Detected 1.509

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.394 Shapiro Wilk Test Statistic 0.973

5% Shapiro Wilk Critical Value 0.94 5% Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 247 Mean 4.24

SD 635 SD 1.509

   95% DL/2 (t) UCL 416.2    95%  H-Stat (DL/2) UCL 445.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.479 Data appear Lognormal at 5% Significance Level

Theta Star 515.2

nu star 38.35

A-D Test Statistic 2.623 Nonparametric Statistics

5% A-D Critical Value 0.813 Kaplan-Meier (KM) Method

K-S Test Statistic 0.813 Mean 247

5% K-S Critical Value 0.148 SD 627

Data not Gamma Distributed at 5% Significance Level SE of Mean 100.4

   95% KM (t) UCL 416.2

Assuming Gamma Distribution    95% KM (z) UCL 412.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 416.2

Minimum 2.7    95% KM (bootstrap t) UCL 756.4

Maximum 3800    95% KM (BCA) UCL 426.6

Mean 247    95% KM (Percentile Bootstrap) UCL 424.1

Median 63 95% KM (Chebyshev) UCL 684.6

SD 635 97.5% KM (Chebyshev) UCL 874

k star 0.479 99% KM (Chebyshev) UCL 1246

Theta star 515.2

Nu star 38.35 Potential UCLs to Use

AppChi2 25.17  97.5% KM (Chebyshev) UCL 874

   95% Gamma Approximate UCL 376.4

   95% Adjusted Gamma UCL 382.4

Note: DL/2 is not a recommended method.
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Mean 351.2    95% KM (Percentile Bootstrap) UCL 630.1

A B C D E F G H I J K L

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 40 Number of Detected Data 40

Number of Distinct Detected Data 36 Number of Non-Detect Data 0

Number of Missing Values 8 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.8 Minimum Detected 1.03

Maximum Detected 5900 Maximum Detected 8.683

Mean of Detected 351.2 Mean of Detected 4.39

SD of Detected 982.4 SD of Detected 1.591

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.374 Shapiro Wilk Test Statistic 0.965

5% Shapiro Wilk Critical Value 0.94 5% Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 351.2 Mean 4.39

SD 982.4 SD 1.591

   95% DL/2 (t) UCL 612.9    95%  H-Stat (DL/2) UCL 627.5

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.424 Data appear Lognormal at 5% Significance Level

Theta Star 828.4

nu star 33.92

A-D Test Statistic 3.23 Nonparametric Statistics

5% A-D Critical Value 0.826 Kaplan-Meier (KM) Method

K-S Test Statistic 0.826 Mean 351.2

5% K-S Critical Value 0.149 SD 970

Data not Gamma Distributed at 5% Significance Level SE of Mean 155.3

   95% KM (t) UCL 612.9

Assuming Gamma Distribution    95% KM (z) UCL 606.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 612.9

Minimum 2.8    95% KM (bootstrap t) UCL 1121

Maximum 5900    95% KM (BCA) UCL 633.4
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Median 75 95% KM (Chebyshev) UCL 1028

SD 982.4 97.5% KM (Chebyshev) UCL 1321

k star 0.424 99% KM (Chebyshev) UCL 1897

Theta star 828.4

Nu star 33.92 Potential UCLs to Use

AppChi2 21.6  97.5% KM (Chebyshev) UCL 1321

   95% Gamma Approximate UCL 551.6

   95% Adjusted Gamma UCL 561.1

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 40 Number of Detected Data 40

Number of Distinct Detected Data 34 Number of Non-Detect Data 0

Number of Missing Values 8 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.1 Minimum Detected 0.0953

Maximum Detected 3400 Maximum Detected 8.132

Mean of Detected 170.5 Mean of Detected 3.577

SD of Detected 544.4 SD of Detected 1.635

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.317 Shapiro Wilk Test Statistic 0.974

5% Shapiro Wilk Critical Value 0.94 5% Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 170.5 Mean 3.577

SD 544.4 SD 1.635

   95% DL/2 (t) UCL 315.6    95%  H-Stat (DL/2) UCL 310.7

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.404 Data appear Lognormal at 5% Significance Level

Theta Star 422.5

nu star 32.29
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5% A-D Critical Value 0.831 Kaplan-Meier (KM) Method

K-S Test Statistic 0.831 Mean 170.5

5% K-S Critical Value 0.149 SD 537.6

Data not Gamma Distributed at 5% Significance Level SE of Mean 86.08

   95% KM (t) UCL 315.6

Assuming Gamma Distribution    95% KM (z) UCL 312.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 315.6

Minimum 1.1    95% KM (bootstrap t) UCL 727.7

Maximum 3400    95% KM (BCA) UCL 346.8

Mean 170.5    95% KM (Percentile Bootstrap) UCL 330.7

Median 31.25 95% KM (Chebyshev) UCL 545.7

SD 544.4 97.5% KM (Chebyshev) UCL 708.1

k star 0.404 99% KM (Chebyshev) UCL 1027

Theta star 422.5

Nu star 32.29 Potential UCLs to Use

AppChi2 20.3  97.5% KM (Chebyshev) UCL 708.1

   95% Gamma Approximate UCL 271.2

   95% Adjusted Gamma UCL 276.1

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 39 Number of Detected Data 25

Number of Distinct Detected Data 23 Number of Non-Detect Data 14

Number of Missing Values 9 Percent Non-Detects 35.90%

Raw Statistics Log-transformed Statistics

Minimum Detected 26 Minimum Detected 3.258

Maximum Detected 17000 Maximum Detected 9.741

Mean of Detected 2023 Mean of Detected 5.805

SD of Detected 4230 SD of Detected 1.887

Minimum Non-Detect 7.9 Minimum Non-Detect 2.067

Maximum Non-Detect 1200 Maximum Non-Detect 7.09

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 79.49%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.535 Shapiro Wilk Test Statistic 0.875

5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1323 Mean 4.923

SD 3494 SD 2.057

   95% DL/2 (t) UCL 2266    95%  H-Stat (DL/2) UCL 2050
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MLE yields a negative mean Mean in Log Scale 4.546

SD in Log Scale 2.33

Mean in Original Scale 1302

SD in Original Scale 3501

   95% Percentile Bootstrap UCL 2306

   95% BCA Bootstrap UCL 2672

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.351 Data do not follow a Discernable Distribution (0.05)

Theta Star 5757

nu star 17.57

A-D Test Statistic 2.406 Nonparametric Statistics

5% A-D Critical Value 0.836 Kaplan-Meier (KM) Method

K-S Test Statistic 0.836 Mean 1311

5% K-S Critical Value 0.188 SD 3452

Data not Gamma Distributed at 5% Significance Level SE of Mean 564.2

   95% KM (t) UCL 2262

Assuming Gamma Distribution    95% KM (z) UCL 2239

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2249

Minimum 1E-09    95% KM (bootstrap t) UCL 3082

Maximum 17000    95% KM (BCA) UCL 2478

Mean 1392    95% KM (Percentile Bootstrap) UCL 2280

Median 109 95% KM (Chebyshev) UCL 3770

SD 3484 97.5% KM (Chebyshev) UCL 4834

k star 0.103 99% KM (Chebyshev) UCL 6925

Theta star 13530

Nu star 8.025 Potential UCLs to Use

AppChi2 2.749    99% KM (Chebyshev) UCL 6925

   95% Gamma Approximate UCL 4063

   95% Adjusted Gamma UCL 4249

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 40 Number of Detected Data 39

Number of Distinct Detected Data 35 Number of Non-Detect Data 1

Number of Missing Values 8 Percent Non-Detects 2.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.64 Minimum Detected -0.446

Maximum Detected 410 Maximum Detected 6.016

Mean of Detected 41.76 Mean of Detected 2.471

SD of Detected 92.01 SD of Detected 1.52

Minimum Non-Detect 20 Minimum Non-Detect 2.996

Maximum Non-Detect 20 Maximum Non-Detect 2.996

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



530 Minimum Detected 0.0347 Minimum Detected -3.361
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505
506
507
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519
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522
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526
527
528
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A B C D E F G H I J K L
5% Shapiro Wilk Critical Value 0.939 5% Shapiro Wilk Critical Value 0.939

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 40.97 Mean 2.467

SD 90.96 SD 1.5

   95% DL/2 (t) UCL 65.2    95%  H-Stat (DL/2) UCL 70.17

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.454

SD in Log Scale 1.504

Mean in Original Scale 40.86

SD in Original Scale 91

   95% Percentile Bootstrap UCL 66.94

   95% BCA Bootstrap UCL 74.73

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.482 Data appear Lognormal at 5% Significance Level

Theta Star 86.68

nu star 37.58

A-D Test Statistic 2.468 Nonparametric Statistics

5% A-D Critical Value 0.813 Kaplan-Meier (KM) Method

K-S Test Statistic 0.813 Mean 40.9

5% K-S Critical Value 0.149 SD 89.84

Data not Gamma Distributed at 5% Significance Level SE of Mean 14.39

   95% KM (t) UCL 65.15

Assuming Gamma Distribution    95% KM (z) UCL 64.57

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 65.14

Minimum 1E-09    95% KM (bootstrap t) UCL 104.8

Maximum 410    95% KM (BCA) UCL 68.08

Mean 40.72    95% KM (Percentile Bootstrap) UCL 65.06

Median 10 95% KM (Chebyshev) UCL 103.6

SD 91.06 97.5% KM (Chebyshev) UCL 130.8

k star 0.357 99% KM (Chebyshev) UCL 184.1

Theta star 114.2

Nu star 28.53 Potential UCLs to Use

AppChi2 17.34  97.5% KM (Chebyshev) UCL 130.8

   95% Gamma Approximate UCL 66.99

   95% Adjusted Gamma UCL 68.28

Note: DL/2 is not a recommended method.

Dieldrin

General Statistics

Number of Valid Data 35 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 27

Number of Missing Values 8 Percent Non-Detects 77.14%

Raw Statistics Log-transformed Statistics



583 Mean 0.235    95% KM (Percentile Bootstrap) UCL 0.156
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A B C D E F G H I J K L
Maximum Detected 1.2 Maximum Detected 0.182

Mean of Detected 0.238 Mean of Detected -2.203

SD of Detected 0.395 SD of Detected 1.191

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.88 Maximum Non-Detect -0.128

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.14%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.57 Shapiro Wilk Test Statistic 0.883

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.125 Mean -2.752

SD 0.217 SD 1.019

   95% DL/2 (t) UCL 0.187    95%  H-Stat (DL/2) UCL 0.18

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.01

SD in Log Scale 0.717

Mean in Original Scale 0.0848

SD in Original Scale 0.198

   95% Percentile Bootstrap UCL 0.149

   95% BCA Bootstrap UCL 0.189

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.569 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.418

nu star 9.098

A-D Test Statistic 0.778 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

K-S Test Statistic 0.744 Mean 0.088

5% K-S Critical Value 0.304 SD 0.195

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0355

   95% KM (t) UCL 0.148

Assuming Gamma Distribution    95% KM (z) UCL 0.146

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.145

Minimum 0.0347    95% KM (bootstrap t) UCL 0.324

Maximum 1.2    95% KM (BCA) UCL 0.165



636 A-D Test Statistic 1.92 Nonparametric Statistics

584
585
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601
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610
611
612
613
614
615
616
617
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624
625
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629
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A B C D E
Median

F
0.235

G H I J K
95% KM (Chebyshev) UCL

L
0.243

SD 0.18 97.5% KM (Chebyshev) UCL 0.31

k star 2.756 99% KM (Chebyshev) UCL 0.442

Theta star 0.0853

Nu star 192.9 Potential UCLs to Use

AppChi2 161.8    95% KM (t) UCL 0.148

   95% Gamma Approximate UCL 0.28

   95% Adjusted Gamma UCL 0.283

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 40 Number of Detected Data 40

Number of Distinct Detected Data 31 Number of Non-Detect Data 0

Number of Missing Values 8 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.6 Minimum Detected 0.956

Maximum Detected 1100 Maximum Detected 7.003

Mean of Detected 148.6 Mean of Detected 4.011

SD of Detected 263.1 SD of Detected 1.415

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.548 Shapiro Wilk Test Statistic 0.968

5% Shapiro Wilk Critical Value 0.94 5% Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 148.6 Mean 4.011

SD 263.1 SD 1.415

   95% DL/2 (t) UCL 218.6    95%  H-Stat (DL/2) UCL 286.8

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.591 Data appear Lognormal at 5% Significance Level

Theta Star 251.3

nu star 47.28



688
689    95% MLE (t) UCL 36.42 Mean in Original Scale 27.27
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SD 35.73 SD in Log Scale 0.856

A B C D E F G H I J K L
5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.801 Mean 148.6

5% K-S Critical Value 0.146 SD 259.8

Data not Gamma Distributed at 5% Significance Level SE of Mean 41.59

   95% KM (t) UCL 218.6

Assuming Gamma Distribution    95% KM (z) UCL 217

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 218.6

Minimum 2.6    95% KM (bootstrap t) UCL 265.7

Maximum 1100    95% KM (BCA) UCL 232.8

Mean 148.6    95% KM (Percentile Bootstrap) UCL 221.9

Median 54.5 95% KM (Chebyshev) UCL 329.9

SD 263.1 97.5% KM (Chebyshev) UCL 408.3

k star 0.591 99% KM (Chebyshev) UCL 562.4

Theta star 251.3

Nu star 47.28 Potential UCLs to Use

AppChi2 32.5    95% KM (Chebyshev) UCL 329.9

   95% Gamma Approximate UCL 216.1

   95% Adjusted Gamma UCL 219.2

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Data 39 Number of Detected Data 38

Number of Distinct Detected Data 35 Number of Non-Detect Data 1

Number of Missing Values 9 Percent Non-Detects 2.56%

Raw Statistics Log-transformed Statistics

Minimum Detected 6 Minimum Detected 1.792

Maximum Detected 204 Maximum Detected 5.318

Mean of Detected 27.92 Mean of Detected 2.934

SD of Detected 35.84 SD of Detected 0.804

Minimum Non-Detect 5.3 Minimum Non-Detect 1.668

Maximum Non-Detect 5.3 Maximum Non-Detect 1.668

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.569 Shapiro Wilk Test Statistic 0.933

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 27.27 Mean 2.884

SD 35.59 SD 0.853

   95% DL/2 (t) UCL 36.88    95%  H-Stat (DL/2) UCL 32.83

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 26.77 Mean in Log Scale 2.882



741
742

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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A B C D E F G H I J K L
   95% MLE (Tiku) UCL 35.56 SD in Original Scale 35.6

   95% Percentile Bootstrap UCL 38.27

   95% BCA Bootstrap UCL 41.78

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.314 Data do not follow a Discernable Distribution (0.05)

Theta Star 21.24

nu star 99.87

A-D Test Statistic 1.894 Nonparametric Statistics

5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

K-S Test Statistic 0.768 Mean 27.36

5% K-S Critical Value 0.146 SD 35.08

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.692

   95% KM (t) UCL 36.95

Assuming Gamma Distribution    95% KM (z) UCL 36.72

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 36.95

Minimum 1E-09    95% KM (bootstrap t) UCL 46.39

Maximum 204    95% KM (BCA) UCL 36.95

Mean 27.2    95% KM (Percentile Bootstrap) UCL 37.09

Median 17.2 95% KM (Chebyshev) UCL 52.17

SD 35.64 97.5% KM (Chebyshev) UCL 62.91

k star 0.597 99% KM (Chebyshev) UCL 84

Theta star 45.53

Nu star 46.6 Potential UCLs to Use

AppChi2 31.94    95% KM (Chebyshev) UCL 52.17

   95% Gamma Approximate UCL 39.69

   95% Adjusted Gamma UCL 40.3

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 39 Number of Detected Data 38

Number of Distinct Detected Data 32 Number of Non-Detect Data 1

Number of Missing Values 9 Percent Non-Detects 2.56%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.016 Minimum Detected -4.135

Maximum Detected 0.338 Maximum Detected -1.085

Mean of Detected 0.0802 Mean of Detected -2.783

SD of Detected 0.0711 SD of Detected 0.699

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.687 Shapiro Wilk Test Statistic 0.952

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938



794
795 SD of Detected 14.24 SD of Detected 0.722

Mean of Detected 21.47 Mean of Detected 2.846
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A B C D E F G H I J K L
Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0788 Mean -2.806

SD 0.0707 SD 0.705

   95% DL/2 (t) UCL 0.0979    95%  H-Stat (DL/2) UCL 0.0961

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0635 Mean in Log Scale -2.802

SD 0.0872 SD in Log Scale 0.7

   95% MLE (t) UCL 0.0871 Mean in Original Scale 0.0789

   95% MLE (Tiku) UCL 0.0886 SD in Original Scale 0.0706

   95% Percentile Bootstrap UCL 0.0976

   95% BCA Bootstrap UCL 0.102

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.93 Data appear Lognormal at 5% Significance Level

Theta Star 0.0415

nu star 146.7

A-D Test Statistic 1.296 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 0.0789

5% K-S Critical Value 0.145 SD 0.0697

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0113

   95% KM (t) UCL 0.098

Assuming Gamma Distribution    95% KM (z) UCL 0.0975

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.098

Minimum 0.016    95% KM (bootstrap t) UCL 0.108

Maximum 0.338    95% KM (BCA) UCL 0.0991

Mean 0.0787    95% KM (Percentile Bootstrap) UCL 0.0984

Median 0.063 95% KM (Chebyshev) UCL 0.128

SD 0.0708 97.5% KM (Chebyshev) UCL 0.15

k star 1.892 99% KM (Chebyshev) UCL 0.192

Theta star 0.0416

Nu star 147.6 Potential UCLs to Use

AppChi2 120.5    95% KM (Chebyshev) UCL 0.128

   95% Gamma Approximate UCL 0.0964

   95% Adjusted Gamma UCL 0.0972

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 39 Number of Detected Data 23

Number of Distinct Detected Data 20 Number of Non-Detect Data 16

Number of Missing Values 9 Percent Non-Detects 41.03%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.8 Minimum Detected 1.03

Maximum Detected 64 Maximum Detected 4.159
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Note: DL/2 is not a recommended method.
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A B C D E F G H I J K L
Minimum Non-Detect 0.48 Minimum Non-Detect -0.734

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 28

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 71.79%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.902 Shapiro Wilk Test Statistic 0.971

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 13.91 Mean 1.667

SD 14.44 SD 1.843

   95% DL/2 (t) UCL 17.81    95%  H-Stat (DL/2) UCL 44.53

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 7.092 Mean in Log Scale 2.223

SD 21.48 SD in Log Scale 0.96

   95% MLE (t) UCL 12.89 Mean in Original Scale 14.31

   95% MLE (Tiku) UCL 17.75 SD in Original Scale 13.93

   95% Percentile Bootstrap UCL 18.02

   95% BCA Bootstrap UCL 18.59

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.13 Data appear Gamma Distributed at 5% Significance Level

Theta Star 10.08

nu star 97.96

A-D Test Statistic 0.194 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.753 Mean 14.21

5% K-S Critical Value 0.183 SD 13.94

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.301

   95% KM (t) UCL 18.09

Assuming Gamma Distribution    95% KM (z) UCL 17.99

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 17.6

Minimum 2.8    95% KM (bootstrap t) UCL 18.62

Maximum 64    95% KM (BCA) UCL 20.2

Mean 19.48    95% KM (Percentile Bootstrap) UCL 18.89

Median 17.08 95% KM (Chebyshev) UCL 24.24

SD 11.61 97.5% KM (Chebyshev) UCL 28.58

k star 3.097 99% KM (Chebyshev) UCL 37.11

Theta star 6.292

Nu star 241.5 Potential UCLs to Use

AppChi2 206.6    95% KM (t) UCL 18.09

   95% Gamma Approximate UCL 22.78

   95% Adjusted Gamma UCL 22.93
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K-S Test Statistic 0.679 Mean 7.833
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A B C D E F G H I J K L

Thallium

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Number of Missing Values 42 Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 6 Minimum Detected 1.792

Maximum Detected 10 Maximum Detected 2.303

Mean of Detected 8.2 Mean of Detected 2.087

SD of Detected 1.643 SD of Detected 0.211

Minimum Non-Detect 0.0926 Minimum Non-Detect -2.379

Maximum Non-Detect 0.0926 Maximum Non-Detect -2.379

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.914 Shapiro Wilk Test Statistic 0.9

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.841 Mean 1.227

SD 3.639 SD 2.115

   95% DL/2 (t) UCL 9.834    95%  H-Stat (DL/2) UCL 69257

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 8.2 Mean in Log Scale 2

SD 1.47 SD in Log Scale 0.284

   95% MLE (t) UCL 9.409 Mean in Original Scale 7.632

   95% MLE (Tiku) UCL 9.524 SD in Original Scale 2.024

   95% Percentile Bootstrap UCL 8.833

   95% BCA Bootstrap UCL 8.667

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 11.83 Data appear Normal at 5% Significance Level

Theta Star 0.693

nu star 118.3

A-D Test Statistic 0.4 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method



953
954    95% MLE (t) UCL 348.1 Mean in Original Scale 375.1

SD 1064 SD in Log Scale 1.808
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A B C D E F G H I J K L
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.718

   95% KM (t) UCL 9.279

Assuming Gamma Distribution    95% KM (z) UCL 9.014

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.284

Minimum 5.717    95% KM (bootstrap t) UCL 9.171

Maximum 10    95% KM (BCA) UCL 9.333

Mean 7.786    95% KM (Percentile Bootstrap) UCL 9.167

Median 8 95% KM (Chebyshev) UCL 10.96

SD 1.785 97.5% KM (Chebyshev) UCL 12.32

k star 11.23 99% KM (Chebyshev) UCL 14.97

Theta star 0.694

Nu star 134.7 Potential UCLs to Use

AppChi2 108.9    95% KM (t) UCL 9.279

   95% Gamma Approximate UCL 9.632    95% KM (Percentile Bootstrap) UCL 9.167

   95% Adjusted Gamma UCL 10.44

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 35 Number of Detected Data 30

Number of Distinct Detected Data 30 Number of Non-Detect Data 5

Number of Missing Values 12 Percent Non-Detects 14.29%

Raw Statistics Log-transformed Statistics

Minimum Detected 22.05 Minimum Detected 3.093

Maximum Detected 3458 Maximum Detected 8.148

Mean of Detected 436.6 Mean of Detected 4.812

SD of Detected 811.2 SD of Detected 1.529

Minimum Non-Detect 2.5 Minimum Non-Detect 0.916

Maximum Non-Detect 39 Maximum Non-Detect 3.664

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 21

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 40.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.569 Shapiro Wilk Test Statistic 0.887

5% Shapiro Wilk Critical Value 0.927 5% Shapiro Wilk Critical Value 0.927

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 375.2 Mean 4.33

SD 764.6 SD 1.885

   95% DL/2 (t) UCL 593.7    95%  H-Stat (DL/2) UCL 1011

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 44.01 Mean in Log Scale 4.365
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.502 Shapiro Wilk Test Statistic 0.943
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969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005

A B C D E
   95% MLE (Tiku) UCL

F
385.8

G H I J K
SD in Original Scale

L
764.6

   95% Percentile Bootstrap UCL 597

   95% BCA Bootstrap UCL 655.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.473 Data do not follow a Discernable Distribution (0.05)

Theta Star 922.6

nu star 28.39

A-D Test Statistic 2.489 Nonparametric Statistics

5% A-D Critical Value 0.809 Kaplan-Meier (KM) Method

K-S Test Statistic 0.809 Mean 377.5

5% K-S Critical Value 0.169 SD 752.5

Data not Gamma Distributed at 5% Significance Level SE of Mean 129.4

   95% KM (t) UCL 596.2

Assuming Gamma Distribution    95% KM (z) UCL 590.3

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 595.7

Minimum 1E-09    95% KM (bootstrap t) UCL 721.8

Maximum 3458    95% KM (BCA) UCL 581.8

Mean 374.2    95% KM (Percentile Bootstrap) UCL 595.5

Median 63.4 95% KM (Chebyshev) UCL 941.4

SD 765.1 97.5% KM (Chebyshev) UCL 1185

k star 0.165 99% KM (Chebyshev) UCL 1665

Theta star 2264

Nu star 11.57 Potential UCLs to Use

AppChi2 4.944    99% KM (Chebyshev) UCL 1665

   95% Gamma Approximate UCL 875.6

   95% Adjusted Gamma UCL 913.4

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 37 Number of Detected Data 33

Number of Distinct Detected Data 33 Number of Non-Detect Data 4

Number of Missing Values 10 Percent Non-Detects 10.81%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.19 Minimum Detected -1.659

Maximum Detected 67 Maximum Detected 4.205

Mean of Detected 6.577 Mean of Detected 0.64

SD of Detected 13.59 SD of Detected 1.556

Minimum Non-Detect 0.0613 Minimum Non-Detect -2.792

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.89%

UCL Statistics



1059
1060

Raw Statistics Log-transformed Statistics

Minimum Detected 0.234 Minimum Detected -1.451

1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058

A B C D E F
5% Shapiro Wilk Critical Value 0.931

G H I J K L
5% Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.168 Mean 0.493

SD 12.95 SD 1.685

   95% DL/2 (t) UCL 9.761    95%  H-Stat (DL/2) UCL 12.22

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.432

SD in Log Scale 1.648

Mean in Original Scale 5.924

SD in Original Scale 12.96

   95% Percentile Bootstrap UCL 9.676

   95% BCA Bootstrap UCL 11.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.483 Data appear Lognormal at 5% Significance Level

Theta Star 13.61

nu star 31.89

A-D Test Statistic 1.698 Nonparametric Statistics

5% A-D Critical Value 0.81 Kaplan-Meier (KM) Method

K-S Test Statistic 0.81 Mean 5.969

5% K-S Critical Value 0.162 SD 12.78

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.135

   95% KM (t) UCL 9.573

Assuming Gamma Distribution    95% KM (z) UCL 9.48

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.566

Minimum 1E-09    95% KM (bootstrap t) UCL 17.06

Maximum 67    95% KM (BCA) UCL 9.878

Mean 5.968    95% KM (Percentile Bootstrap) UCL 9.495

Median 1.395 95% KM (Chebyshev) UCL 15.27

SD 12.95 97.5% KM (Chebyshev) UCL 19.3

k star 0.246 99% KM (Chebyshev) UCL 27.21

Theta star 24.22

Nu star 18.24 Potential UCLs to Use

AppChi2 9.563    99% KM (Chebyshev) UCL 27.21

   95% Gamma Approximate UCL 11.38

   95% Adjusted Gamma UCL 11.72

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Data 10 Number of Detected Data 10

Number of Distinct Detected Data 10 Number of Non-Detect Data 0

Number of Missing Values 32 Percent Non-Detects 0.00%



1111
1112
1113

Note: DL/2 is not a recommended method.

1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110

   95% Adjusted Gamma UCL 9.496

A B C D E F G H I J K L
Maximum Detected 19.04 Maximum Detected 2.946

Mean of Detected 3.33 Mean of Detected 0.315

SD of Detected 5.677 SD of Detected 1.354

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.569 Shapiro Wilk Test Statistic 0.934

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.33 Mean 0.315

SD 5.677 SD 1.354

   95% DL/2 (t) UCL 6.621    95%  H-Stat (DL/2) UCL 19.64

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.545 Data appear Gamma Distributed at 5% Significance Level

Theta Star 6.113

nu star 10.9

A-D Test Statistic 0.64 Nonparametric Statistics

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

K-S Test Statistic 0.762 Mean 3.33

5% K-S Critical Value 0.277 SD 5.386

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.795

   95% KM (t) UCL 6.621

Assuming Gamma Distribution    95% KM (z) UCL 6.283

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.621

Minimum 0.234    95% KM (bootstrap t) UCL 15.19

Maximum 19.04    95% KM (BCA) UCL 6.931

Mean 3.33    95% KM (Percentile Bootstrap) UCL 6.633

Median 1.641 95% KM (Chebyshev) UCL 11.16

SD 5.677 97.5% KM (Chebyshev) UCL 14.54

k star 0.545 99% KM (Chebyshev) UCL 21.19

Theta star 6.113

Nu star 10.9 Potential UCLs to Use

AppChi2 4.509    95% KM (Chebyshev) UCL 11.16

   95% Gamma Approximate UCL 8.047



1164
1165
1166 Mean 64301    95% KM (Percentile Bootstrap) UCL 121655

Maximum 339044    95% KM (BCA) UCL 117366

Minimum 1454    95% KM (bootstrap t) UCL 173858

1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163

A B C D E F G H I J K L

Total Dioxin-like PCBs

General Statistics

Number of Valid Data 13 Number of Detected Data 13

Number of Distinct Detected Data 13 Number of Non-Detect Data 0

Number of Missing Values 29 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1454 Minimum Detected 7.282

Maximum Detected 339044 Maximum Detected 12.73

Mean of Detected 64301 Mean of Detected 9.216

SD of Detected 117234 SD of Detected 1.961

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.6 Shapiro Wilk Test Statistic 0.822

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 64301 Mean 9.216

SD 117234 SD 1.961

   95% DL/2 (t) UCL 122252    95%  H-Stat (DL/2) UCL 986866

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.329 Data do not follow a Discernable Distribution (0.05)

Theta Star 195633

nu star 8.546

A-D Test Statistic 1.64 Nonparametric Statistics

5% A-D Critical Value 0.818 Kaplan-Meier (KM) Method

K-S Test Statistic 0.818 Mean 64301

5% K-S Critical Value 0.254 SD 112635

Data not Gamma Distributed at 5% Significance Level SE of Mean 32515

   95% KM (t) UCL 122252

Assuming Gamma Distribution    95% KM (z) UCL 117783

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 122252



1217
1218
1219

nu star 9.584

Theta Star 47.1

1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216

A B C D E F G H I J K L
Median 5574 95% KM (Chebyshev) UCL 206030

SD 117234 97.5% KM (Chebyshev) UCL 267356

k star 0.329 99% KM (Chebyshev) UCL 387820

Theta star 195633

Nu star 8.546 Potential UCLs to Use

AppChi2 3.055    99% KM (Chebyshev) UCL 387820

   95% Gamma Approximate UCL 179871

   95% Adjusted Gamma UCL 210858

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Data 13 Number of Detected Data 13

Number of Distinct Detected Data 13 Number of Non-Detect Data 0

Number of Missing Values 29 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.627 Minimum Detected -0.467

Maximum Detected 121.6 Maximum Detected 4.801

Mean of Detected 17.36 Mean of Detected 1.267

SD of Detected 35.09 SD of Detected 1.733

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.557 Shapiro Wilk Test Statistic 0.844

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 17.36 Mean 1.267

SD 35.09 SD 1.733

   95% DL/2 (t) UCL 34.71    95%  H-Stat (DL/2) UCL 130.3

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.369 Data do not follow a Discernable Distribution (0.05)



1270
1271
1272

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269

A B C D E F G H I J K L
A-D Test Statistic 1.499 Nonparametric Statistics

5% A-D Critical Value 0.807 Kaplan-Meier (KM) Method

K-S Test Statistic 0.807 Mean 17.36

5% K-S Critical Value 0.253 SD 33.72

Data not Gamma Distributed at 5% Significance Level SE of Mean 9.733

   95% KM (t) UCL 34.71

Assuming Gamma Distribution    95% KM (z) UCL 33.37

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 34.71

Minimum 0.627    95% KM (bootstrap t) UCL 75.42

Maximum 121.6    95% KM (BCA) UCL 33.9

Mean 17.36    95% KM (Percentile Bootstrap) UCL 34.06

Median 2.248 95% KM (Chebyshev) UCL 59.79

SD 35.09 97.5% KM (Chebyshev) UCL 78.14

k star 0.369 99% KM (Chebyshev) UCL 114.2

Theta star 47.1

Nu star 9.584 Potential UCLs to Use

AppChi2 3.683    99% KM (Chebyshev) UCL 114.2

   95% Gamma Approximate UCL 45.17

   95% Adjusted Gamma UCL 52.32

Note: DL/2 is not a recommended method.

Total PCB_Congeners

General Statistics

Number of Valid Data 13 Number of Detected Data 13

Number of Distinct Detected Data 13 Number of Non-Detect Data 0

Number of Missing Values 29 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 32370 Minimum Detected 10.38

Maximum Detected 3489812 Maximum Detected 15.07

Mean of Detected 765452 Mean of Detected 12.06

SD of Detected 1308218 SD of Detected 1.735

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.603 Shapiro Wilk Test Statistic 0.817

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 765452 Mean 12.06

SD 1308218 SD 1.735

   95% DL/2 (t) UCL 1412127    95%  H-Stat (DL/2) UCL 6397633



1323
1324
1325 5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Shapiro Wilk Test Statistic 0.602 Shapiro Wilk Test Statistic 0.817

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322

A B C D E F G H I J K L
Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.387 Data do not follow a Discernable Distribution (0.05)

Theta Star 1977998

nu star 10.06

A-D Test Statistic 1.573 Nonparametric Statistics

5% A-D Critical Value 0.803 Kaplan-Meier (KM) Method

K-S Test Statistic 0.803 Mean 765452

5% K-S Critical Value 0.252 SD 1256895

Data not Gamma Distributed at 5% Significance Level SE of Mean 362834

   95% KM (t) UCL 1412127

Assuming Gamma Distribution    95% KM (z) UCL 1362261

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1412127

Minimum 32370    95% KM (bootstrap t) UCL 1905226

Maximum 3489812    95% KM (BCA) UCL 1430175

Mean 765452    95% KM (Percentile Bootstrap) UCL 1409873

Median 94685 95% KM (Chebyshev) UCL 2347010

SD 1308218 97.5% KM (Chebyshev) UCL 3031351

k star 0.387 99% KM (Chebyshev) UCL 4375607

Theta star 1977998

Nu star 10.06 Potential UCLs to Use

AppChi2 3.98    99% KM (Chebyshev) UCL 4375607

   95% Gamma Approximate UCL 1934952

   95% Adjusted Gamma UCL 2230730

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

General Statistics

Number of Valid Data 13 Number of Detected Data 13

Number of Distinct Detected Data 13 Number of Non-Detect Data 0

Number of Missing Values 29 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 30865 Minimum Detected 10.34

Maximum Detected 3150767 Maximum Detected 14.96

Mean of Detected 701151 Mean of Detected 12

SD of Detected 1191772 SD of Detected 1.721

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics



1376
1377
1378

Raw Statistics Log-transformed Statistics

Minimum Detected 1.234 Minimum Detected 0.21

1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375

A B C D E F G H I J K L
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 701151 Mean 12

SD 1191772 SD 1.721

   95% DL/2 (t) UCL 1290265    95%  H-Stat (DL/2) UCL 5686334

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.392 Data do not follow a Discernable Distribution (0.05)

Theta Star 1789505

nu star 10.19

A-D Test Statistic 1.565 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.801 Mean 701151

5% K-S Critical Value 0.252 SD 1145018

Data not Gamma Distributed at 5% Significance Level SE of Mean 330538

   95% KM (t) UCL 1290265

Assuming Gamma Distribution    95% KM (z) UCL 1244838

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1290265

Minimum 30865    95% KM (bootstrap t) UCL 1767972

Maximum 3150767    95% KM (BCA) UCL 1271977

Mean 701151    95% KM (Percentile Bootstrap) UCL 1245858

Median 87512 95% KM (Chebyshev) UCL 2141933

SD 1191772 97.5% KM (Chebyshev) UCL 2765361

k star 0.392 99% KM (Chebyshev) UCL 3989964

Theta star 1789505

Nu star 10.19 Potential UCLs to Use

AppChi2 4.059    99% KM (Chebyshev) UCL 3989964

   95% Gamma Approximate UCL 1759698

   95% Adjusted Gamma UCL 2026294

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total TEQ

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 37 Percent Non-Detects 0.00%



1429
1430
1431 k star 0.36 99% KM (Chebyshev) UCL 106.7

SD 21.33 97.5% KM (Chebyshev) UCL 71.32

Median 2.482 95% KM (Chebyshev) UCL 53.33

1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428

A B C D E
Maximum Detected

F
49.88

G H I J K
Maximum Detected

L
3.91

Mean of Detected 11.74 Mean of Detected 1.361

SD of Detected 21.33 SD of Detected 1.473

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.588 Shapiro Wilk Test Statistic 0.788

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 11.74 Mean 1.361

SD 21.33 SD 1.473

   95% DL/2 (t) UCL 32.08    95%  H-Stat (DL/2) UCL 1999

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.36 Data appear Lognormal at 5% Significance Level

Theta Star 32.66

nu star 3.596

A-D Test Statistic 0.881 Nonparametric Statistics

5% A-D Critical Value 0.708 Kaplan-Meier (KM) Method

K-S Test Statistic 0.708 Mean 11.74

5% K-S Critical Value 0.37 SD 19.08

Data not Gamma Distributed at 5% Significance Level SE of Mean 9.541

   95% KM (t) UCL 32.08

Assuming Gamma Distribution    95% KM (z) UCL 27.44

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 32.08

Minimum 1.234    95% KM (bootstrap t) UCL 406.4

Maximum 49.88    95% KM (BCA) UCL 30.67

Mean 11.74    95% KM (Percentile Bootstrap) UCL 30.42



1481
1482
1483
1484 K-S Test Statistic 0.9 Mean 1785

A-D Test Statistic 6.358 Nonparametric Statistics

5% A-D Critical Value 0.9 Kaplan-Meier (KM) Method

1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480

A B C D E F G H I J K L
Theta star 32.66

Nu star 3.596 Potential UCLs to Use

AppChi2 0.569  97.5% KM (Chebyshev) UCL 71.32

   95% Gamma Approximate UCL 74.23

   95% Adjusted Gamma UCL 189.4

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Tributyltin ion

General Statistics

Number of Valid Data 27 Number of Detected Data 26

Number of Distinct Detected Data 25 Number of Non-Detect Data 1

Number of Missing Values 20 Percent Non-Detects 3.70%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.53 Minimum Detected -0.635

Maximum Detected 47000 Maximum Detected 10.76

Mean of Detected 1854 Mean of Detected 3.52

SD of Detected 9208 SD of Detected 1.958

Minimum Non-Detect 0.23 Minimum Non-Detect -1.47

Maximum Non-Detect 0.23 Maximum Non-Detect -1.47

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.206 Shapiro Wilk Test Statistic 0.829

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1785 Mean 3.31

SD 9036 SD 2.21

   95% DL/2 (t) UCL 4751    95%  H-Stat (DL/2) UCL 1667

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1537 Mean in Log Scale 3.359

SD 9062 SD in Log Scale 2.095

   95% MLE (t) UCL 4511 Mean in Original Scale 1785

   95% MLE (Tiku) UCL 4176 SD in Original Scale 9036

   95% Percentile Bootstrap UCL 5261

   95% BCA Bootstrap UCL 7016

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.19 Data do not follow a Discernable Distribution (0.05)

Theta Star 9752

nu star 9.883
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1500
1501
1502

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 5219

   95% Gamma Approximate UCL 4875

1485
1486
1487
1488
1489
1490
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1493
1494
1495
1496
1497
1498
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5% K-S Critical Value 0.19 SD 8868

Data not Gamma Distributed at 5% Significance Level SE of Mean 1740

   95% KM (t) UCL 4753

Assuming Gamma Distribution    95% KM (z) UCL 4648

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4751

Minimum 1E-09    95% KM (bootstrap t) UCL 407442

Maximum 47000    95% KM (BCA) UCL 5267

Mean 1785    95% KM (Percentile Bootstrap) UCL 5261

Median 24 95% KM (Chebyshev) UCL 9371

SD 9036 97.5% KM (Chebyshev) UCL 12653

k star 0.164 99% KM (Chebyshev) UCL 19101

Theta star 10870

Nu star 8.867 Potential UCLs to Use

AppChi2 3.247    99% KM (Chebyshev) UCL 19101
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM3.5W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 15 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 10

Percent Non-Detects 66.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.249 Minimum Detected -1.39

Maximum Detected 1.13 Maximum Detected 0.122

Mean of Detected 0.596 Mean of Detected -0.631

SD of Detected 0.323 SD of Detected 0.535

Minimum Non-Detect 0.0331 Minimum Non-Detect -3.408

Maximum Non-Detect 0.99 Maximum Non-Detect -0.0101

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.33%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.843 Shapiro Wilk Test Statistic 0.908

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.265 Mean -2.148

SD 0.319 SD 1.43

   95% DL/2 (t) UCL 0.41    95%  H-Stat (DL/2) UCL 0.559

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.572

SD in Log Scale 0.761

Mean in Original Scale 0.286

SD in Original Scale 0.286

   95% Percentile Bootstrap UCL 0.419

   95% BCA Bootstrap UCL 0.455
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.966 Data appear Normal at 5% Significance Level

Theta Star 0.303

nu star 19.66

A-D Test Statistic 0.455 Nonparametric Statistics

5% A-D Critical Value 0.681 Kaplan-Meier (KM) Method

K-S Test Statistic 0.681 Mean 0.369

5% K-S Critical Value 0.358 SD 0.234

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0682

   95% KM (t) UCL 0.489

Assuming Gamma Distribution    95% KM (z) UCL 0.481

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.538

Minimum 0.249    95% KM (bootstrap t) UCL 0.498

Maximum 1.13    95% KM (BCA) UCL 0.647

Mean 0.603    95% KM (Percentile Bootstrap) UCL 0.612

Median 0.596 95% KM (Chebyshev) UCL 0.666

SD 0.179 97.5% KM (Chebyshev) UCL 0.795

k star 10.04 99% KM (Chebyshev) UCL 1.048

Theta star 0.06

Nu star 301.2 Potential UCLs to Use

AppChi2 262    95% KM (t) UCL 0.489

   95% Gamma Approximate UCL 0.693    95% KM (Percentile Bootstrap) UCL 0.612

   95% Adjusted Gamma UCL 0.705

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 16 Number of Detected Data 15

Number of Distinct Detected Data 13 Number of Non-Detect Data 1

Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.05 Minimum Detected 1.115

Maximum Detected 16.9 Maximum Detected 2.827

Mean of Detected 5.994 Mean of Detected 1.629

SD of Detected 4.339 SD of Detected 0.533

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 5 Maximum Non-Detect 1.609

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.651 Shapiro Wilk Test Statistic 0.817

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.776 Mean 1.584
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SD 4.282 SD 0.545

   95% DL/2 (t) UCL 7.652    95%  H-Stat (DL/2) UCL 6.661

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.288 Mean in Log Scale 1.608

SD 6.605 SD in Log Scale 0.522

   95% MLE (t) UCL 6.183 Mean in Original Scale 5.848

   95% MLE (Tiku) UCL 7.198 SD in Original Scale 4.232

   95% Percentile Bootstrap UCL 7.599

   95% BCA Bootstrap UCL 8.241

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.636 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.274

nu star 79.07

A-D Test Statistic 1.408 Nonparametric Statistics

5% A-D Critical Value 0.743 Kaplan-Meier (KM) Method

K-S Test Statistic 0.743 Mean 5.844

5% K-S Critical Value 0.223 SD 4.101

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.062

   95% KM (t) UCL 7.706

Assuming Gamma Distribution    95% KM (z) UCL 7.591

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.702

Minimum 3.05    95% KM (bootstrap t) UCL 11.52

Maximum 16.9    95% KM (BCA) UCL 7.695

Mean 5.887    95% KM (Percentile Bootstrap) UCL 7.649

Median 4.288 95% KM (Chebyshev) UCL 10.47

SD 4.213 97.5% KM (Chebyshev) UCL 12.48

k star 2.788 99% KM (Chebyshev) UCL 16.41

Theta star 2.111

Nu star 89.23 Potential UCLs to Use

AppChi2 68.45    95% KM (Chebyshev) UCL 10.47

   95% Gamma Approximate UCL 7.674

   95% Adjusted Gamma UCL 7.913

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 16

Raw Statistics Log-transformed Statistics

Minimum 30 Minimum of Log Data 3.401

Maximum 2500 Maximum of Log Data 7.824

Mean 259.9 Mean of log Data 4.607

Median 72 SD of log Data 1.15

SD 605

Coefficient of Variation 2.328

Skewness 3.835

Relevant UCL Statistics
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Normal Distribution Test
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Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.395 Shapiro Wilk Test Statistic 0.862

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 525.1    95% H-UCL 464.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 437.9

   95% Adjusted-CLT UCL 663.7  97.5% Chebyshev (MVUE) UCL 548.4

   95% Modified-t UCL 549.3    99% Chebyshev (MVUE) UCL 765.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.563 Data do not follow a Discernable Distribution (0.05)

Theta Star 461.8

nu star 18.01

Approximate Chi Square Value (.05) 9.401 Nonparametric Statistics

Adjusted Level of Significance 0.0335    95% CLT UCL 508.7

Adjusted Chi Square Value 8.699    95% Jackknife UCL 525.1

   95% Standard Bootstrap UCL 501.6

Anderson-Darling Test Statistic 1.832    95% Bootstrap-t UCL 1794

Anderson-Darling 5% Critical Value 0.784    95% Hall's Bootstrap UCL 1430

Kolmogorov-Smirnov Test Statistic 0.267    95% Percentile Bootstrap UCL 546.6

Kolmogorov-Smirnov 5% Critical Value 0.225    95% BCA Bootstrap UCL 709.8

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 919.2

97.5% Chebyshev(Mean, Sd) UCL 1205

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1765

   95% Approximate Gamma UCL 498.1

   95% Adjusted Gamma UCL 538.3

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 1765

Benzo(a)pyrene

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 16

Raw Statistics Log-transformed Statistics

Minimum 54 Minimum of Log Data 3.989

Maximum 3600 Maximum of Log Data 8.189

Mean 392.6 Mean of log Data 5.113

Median 125 SD of log Data 1.097

SD 867.1

Coefficient of Variation 2.208

Skewness 3.823

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.403 Shapiro Wilk Test Statistic 0.862

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
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265 Gamma Distribution Test Data Distribution

A B C D E
   95% Student's-t UCL

F
772.6

G H I J K
   95% H-UCL

L
681.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 668.6

   95% Adjusted-CLT UCL 970.5  97.5% Chebyshev (MVUE) UCL 833.7

   95% Modified-t UCL 807.2    99% Chebyshev (MVUE) UCL 1158

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.612 Data do not follow a Discernable Distribution (0.05)

Theta Star 641.2

nu star 19.59

Approximate Chi Square Value (.05) 10.55 Nonparametric Statistics

Adjusted Level of Significance 0.0335    95% CLT UCL 749.2

Adjusted Chi Square Value 9.804    95% Jackknife UCL 772.6

   95% Standard Bootstrap UCL 737.7

Anderson-Darling Test Statistic 1.74    95% Bootstrap-t UCL 2332

Anderson-Darling 5% Critical Value 0.779    95% Hall's Bootstrap UCL 1980

Kolmogorov-Smirnov Test Statistic 0.256    95% Percentile Bootstrap UCL 813.6

Kolmogorov-Smirnov 5% Critical Value 0.224    95% BCA Bootstrap UCL 1044

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1338

97.5% Chebyshev(Mean, Sd) UCL 1746

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2550

   95% Approximate Gamma UCL 729

   95% Adjusted Gamma UCL 784.7

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 2550

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 37 Minimum of Log Data 3.611

Maximum 3200 Maximum of Log Data 8.071

Mean 349.9 Mean of log Data 5.033

Median 130 SD of log Data 1.058

SD 770.1

Coefficient of Variation 2.201

Skewness 3.83

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.397 Shapiro Wilk Test Statistic 0.867

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 687.4    95% H-UCL 575.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 580.9

   95% Adjusted-CLT UCL 863.6  97.5% Chebyshev (MVUE) UCL 721.8

   95% Modified-t UCL 718.2    99% Chebyshev (MVUE) UCL 998.6
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Adjusted Chi Square Value 12.08    95% Jackknife UCL 259.7

A B C D E F G H I J K L
k star (bias corrected) 0.634 Data do not follow a Discernable Distribution (0.05)

Theta Star 552.2

nu star 20.28

Approximate Chi Square Value (.05) 11.06 Nonparametric Statistics

Adjusted Level of Significance 0.0335    95% CLT UCL 666.6

Adjusted Chi Square Value 10.29    95% Jackknife UCL 687.4

   95% Standard Bootstrap UCL 648

Anderson-Darling Test Statistic 1.926    95% Bootstrap-t UCL 2193

Anderson-Darling 5% Critical Value 0.776    95% Hall's Bootstrap UCL 1765

Kolmogorov-Smirnov Test Statistic 0.324    95% Percentile Bootstrap UCL 732.5

Kolmogorov-Smirnov 5% Critical Value 0.224    95% BCA Bootstrap UCL 925.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1189

97.5% Chebyshev(Mean, Sd) UCL 1552

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2266

   95% Approximate Gamma UCL 641.8

   95% Adjusted Gamma UCL 689.8

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 2266

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 16

Raw Statistics Log-transformed Statistics

Minimum 22 Minimum of Log Data 3.091

Maximum 1100 Maximum of Log Data 7.003

Mean 144.3 Mean of log Data 4.255

Median 48 SD of log Data 1.072

SD 263.2

Coefficient of Variation 1.824

Skewness 3.595

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.476 Shapiro Wilk Test Statistic 0.877

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 259.7    95% H-UCL 273

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 272.8

   95% Adjusted-CLT UCL 315.8  97.5% Chebyshev (MVUE) UCL 339.4

   95% Modified-t UCL 269.5    99% Chebyshev (MVUE) UCL 470.2

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.712 Data do not follow a Discernable Distribution (0.05)

Theta Star 202.8

nu star 22.77

Approximate Chi Square Value (.05) 12.92 Nonparametric Statistics

Adjusted Level of Significance 0.0335    95% CLT UCL 252.6
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   95% Standard Bootstrap UCL 250.3

Anderson-Darling Test Statistic 1.351    95% Bootstrap-t UCL 538.2

Anderson-Darling 5% Critical Value 0.771    95% Hall's Bootstrap UCL 639.7

Kolmogorov-Smirnov Test Statistic 0.228    95% Percentile Bootstrap UCL 266.6

Kolmogorov-Smirnov 5% Critical Value 0.223    95% BCA Bootstrap UCL 337.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 431.2

97.5% Chebyshev(Mean, Sd) UCL 555.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 799.1

   95% Approximate Gamma UCL 254.4

   95% Adjusted Gamma UCL 272.1

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 799.1

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 14 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 9

Percent Non-Detects 64.29%

Raw Statistics Log-transformed Statistics

Minimum Detected 73 Minimum Detected 4.29

Maximum Detected 110 Maximum Detected 4.7

Mean of Detected 84.4 Mean of Detected 4.424

SD of Detected 15.14 SD of Detected 0.167

Minimum Non-Detect 22 Minimum Non-Detect 3.091

Maximum Non-Detect 96 Maximum Non-Detect 4.564

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.809 Shapiro Wilk Test Statistic 0.84

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 46.43 Mean 3.6

SD 31.84 SD 0.735

   95% DL/2 (t) UCL 61.5    95%  H-Stat (DL/2) UCL 61.67
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MLE method failed to converge properly Mean in Log Scale 4.131

SD in Log Scale 0.247

Mean in Original Scale 64.18

SD in Original Scale 17.86

   95% Percentile Bootstrap UCL 72.56

   95% BCA Bootstrap UCL 74.69

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 17.34 Data appear Normal at 5% Significance Level

Theta Star 4.868

nu star 173.4

A-D Test Statistic 0.518 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

K-S Test Statistic 0.678 Mean 77.19

5% K-S Critical Value 0.357 SD 9.775

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.937

   95% KM (t) UCL 82.39

Assuming Gamma Distribution    95% KM (z) UCL 82.02

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 81.5

Minimum 73    95% KM (bootstrap t) UCL 92.02

Maximum 110    95% KM (BCA) UCL 87.71

Mean 84.76    95% KM (Percentile Bootstrap) UCL 85.16

Median 84.4 95% KM (Chebyshev) UCL 89.99

SD 8.505 97.5% KM (Chebyshev) UCL 95.53

k star 91.98 99% KM (Chebyshev) UCL 106.4

Theta star 0.921

Nu star 2575 Potential UCLs to Use

AppChi2 2458    95% KM (t) UCL 82.39

   95% Gamma Approximate UCL 88.79    95% KM (Percentile Bootstrap) UCL 85.16

   95% Adjusted Gamma UCL 89.34

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 15

Raw Statistics Log-transformed Statistics

Minimum 7.1 Minimum of Log Data 1.96

Maximum 330 Maximum of Log Data 5.799

Mean 43.14 Mean of log Data 3.085

Median 16 SD of log Data 1.035

SD 78.53

Coefficient of Variation 1.82

Skewness 3.665

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.462 Shapiro Wilk Test Statistic 0.882

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 77.56    95% H-UCL 78.05

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 79.98

   95% Adjusted-CLT UCL 94.66  97.5% Chebyshev (MVUE) UCL 99.16

   95% Modified-t UCL 80.56    99% Chebyshev (MVUE) UCL 136.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.744 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 57.96

nu star 23.82

Approximate Chi Square Value (.05) 13.71 Nonparametric Statistics

Adjusted Level of Significance 0.0335    95% CLT UCL 75.44

Adjusted Chi Square Value 12.84    95% Jackknife UCL 77.56

   95% Standard Bootstrap UCL 75.16

Anderson-Darling Test Statistic 1.308    95% Bootstrap-t UCL 165.1

Anderson-Darling 5% Critical Value 0.769    95% Hall's Bootstrap UCL 194

Kolmogorov-Smirnov Test Statistic 0.192    95% Percentile Bootstrap UCL 80.38

Kolmogorov-Smirnov 5% Critical Value 0.222    95% BCA Bootstrap UCL 101.6

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 128.7

97.5% Chebyshev(Mean, Sd) UCL 165.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 238.5

   95% Approximate Gamma UCL 74.95

   95% Adjusted Gamma UCL 80.01

Potential UCL to Use Use 95% Approximate Gamma UCL 74.95

Dieldrin

General Statistics

Number of Valid Data 11 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 4

Percent Non-Detects 36.36%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.086 Minimum Detected -2.453

Maximum Detected 0.249 Maximum Detected -1.39

Mean of Detected 0.18 Mean of Detected -1.767

SD of Detected 0.0567 SD of Detected 0.363

Minimum Non-Detect 0.03 Minimum Non-Detect -3.507

Maximum Non-Detect 0.0824 Maximum Non-Detect -2.496

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 36.36%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.954 Shapiro Wilk Test Statistic 0.904

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.125 Mean -2.417

SD 0.0873 SD 0.976

   95% DL/2 (t) UCL 0.173    95%  H-Stat (DL/2) UCL 0.168

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.123 Mean in Log Scale -2.084

SD 0.0912 SD in Log Scale 0.522

   95% MLE (t) UCL 0.172 Mean in Original Scale 0.14

   95% MLE (Tiku) UCL 0.178 SD in Original Scale 0.0701

   95% Percentile Bootstrap UCL 0.175

   95% BCA Bootstrap UCL 0.173

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.8 Data appear Normal at 5% Significance Level

Theta Star 0.031

nu star 81.2

A-D Test Statistic 0.305 Nonparametric Statistics

5% A-D Critical Value 0.708 Kaplan-Meier (KM) Method

K-S Test Statistic 0.708 Mean 0.146

5% K-S Critical Value 0.312 SD 0.0615

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.02

   95% KM (t) UCL 0.182

Assuming Gamma Distribution    95% KM (z) UCL 0.179

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.184

Minimum 0.086    95% KM (bootstrap t) UCL 0.179

Maximum 0.249    95% KM (BCA) UCL 0.2

Mean 0.165    95% KM (Percentile Bootstrap) UCL 0.192

Median 0.146 95% KM (Chebyshev) UCL 0.233

SD 0.0482 97.5% KM (Chebyshev) UCL 0.271

k star 9.426 99% KM (Chebyshev) UCL 0.345

Theta star 0.0175

Nu star 207.4 Potential UCLs to Use

AppChi2 175.1    95% KM (t) UCL 0.182

   95% Gamma Approximate UCL 0.196    95% KM (Percentile Bootstrap) UCL 0.192

   95% Adjusted Gamma UCL 0.201

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 15
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Raw Statistics Log-transformed Statistics

Minimum 49 Minimum of Log Data 3.892

Maximum 2900 Maximum of Log Data 7.972

Mean 321.2 Mean of log Data 4.953

Median 120 SD of log Data 1.045

SD 699

Coefficient of Variation 2.176

Skewness 3.793

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.403 Shapiro Wilk Test Statistic 0.826

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 627.5    95% H-UCL 516.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 525.6

   95% Adjusted-CLT UCL 785.7  97.5% Chebyshev (MVUE) UCL 652.3

   95% Modified-t UCL 655.2    99% Chebyshev (MVUE) UCL 901.2

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.637 Data do not follow a Discernable Distribution (0.05)

Theta Star 504.1

nu star 20.39

Approximate Chi Square Value (.05) 11.14 Nonparametric Statistics

Adjusted Level of Significance 0.0335    95% CLT UCL 608.6

Adjusted Chi Square Value 10.37    95% Jackknife UCL 627.5

   95% Standard Bootstrap UCL 601.9

Anderson-Darling Test Statistic 2.058    95% Bootstrap-t UCL 1854

Anderson-Darling 5% Critical Value 0.776    95% Hall's Bootstrap UCL 1637

Kolmogorov-Smirnov Test Statistic 0.301    95% Percentile Bootstrap UCL 651.4

Kolmogorov-Smirnov 5% Critical Value 0.223    95% BCA Bootstrap UCL 869.8

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1083

97.5% Chebyshev(Mean, Sd) UCL 1412

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2060

   95% Approximate Gamma UCL 587.9

   95% Adjusted Gamma UCL 631.7

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 2060

Lead

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 14

Raw Statistics Log-transformed Statistics

Minimum 9.91 Minimum of Log Data 2.294

Maximum 26 Maximum of Log Data 3.258

Mean 14.71 Mean of log Data 2.667

Median 14.05 SD of log Data 0.206
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Skewness 2.342

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.753 Shapiro Wilk Test Statistic 0.86

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.25    95% H-UCL 16.18

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 17.99

   95% Adjusted-CLT UCL 16.7  97.5% Chebyshev (MVUE) UCL 19.43

   95% Modified-t UCL 16.33    99% Chebyshev (MVUE) UCL 22.24

Gamma Distribution Test Data Distribution

k star (bias corrected) 18.87 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.779

nu star 603.9

Approximate Chi Square Value (.05) 547.9 Nonparametric Statistics

Adjusted Level of Significance 0.0335    95% CLT UCL 16.15

Adjusted Chi Square Value 541.9    95% Jackknife UCL 16.25

   95% Standard Bootstrap UCL 16.08

Anderson-Darling Test Statistic 1.087    95% Bootstrap-t UCL 17.5

Anderson-Darling 5% Critical Value 0.736    95% Hall's Bootstrap UCL 23.5

Kolmogorov-Smirnov Test Statistic 0.247    95% Percentile Bootstrap UCL 16.25

Kolmogorov-Smirnov 5% Critical Value 0.215    95% BCA Bootstrap UCL 16.78

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 18.54

97.5% Chebyshev(Mean, Sd) UCL 20.19

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 23.45

   95% Approximate Gamma UCL 16.21

   95% Adjusted Gamma UCL 16.39

Potential UCL to Use Use 95% Student's-t UCL 16.25

or 95% Modified-t UCL 16.33

Mercury

General Statistics

Number of Valid Data 16 Number of Detected Data 15

Number of Distinct Detected Data 13 Number of Non-Detect Data 1

Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.031 Minimum Detected -3.474

Maximum Detected 0.219 Maximum Detected -1.519

Mean of Detected 0.0729 Mean of Detected -2.72

SD of Detected 0.0436 SD of Detected 0.421

Minimum Non-Detect 0.07 Minimum Non-Detect -2.659

Maximum Non-Detect 0.07 Maximum Non-Detect -2.659
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.591 Shapiro Wilk Test Statistic 0.799

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0706 Mean -2.759

SD 0.0432 SD 0.436

   95% DL/2 (t) UCL 0.0895    95%  H-Stat (DL/2) UCL 0.0873

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.727

SD in Log Scale 0.408

Mean in Original Scale 0.0721

SD in Original Scale 0.0423

   95% Percentile Bootstrap UCL 0.0907

   95% BCA Bootstrap UCL 0.102

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.111 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0177

nu star 123.3

A-D Test Statistic 1.717 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 0.072

5% K-S Critical Value 0.222 SD 0.0411

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0106

   95% KM (t) UCL 0.0906

Assuming Gamma Distribution    95% KM (z) UCL 0.0895

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0906

Minimum 0.031    95% KM (bootstrap t) UCL 0.13

Maximum 0.219    95% KM (BCA) UCL 0.091

Mean 0.0729    95% KM (Percentile Bootstrap) UCL 0.0904

Median 0.0615 95% KM (Chebyshev) UCL 0.118

SD 0.0422 97.5% KM (Chebyshev) UCL 0.138

k star 4.438 99% KM (Chebyshev) UCL 0.178

Theta star 0.0164

Nu star 142 Potential UCLs to Use

AppChi2 115.5    95% KM (Chebyshev) UCL 0.118

   95% Gamma Approximate UCL 0.0896

   95% Adjusted Gamma UCL 0.0918

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 16 Number of Detected Data 15



741
742    95% Gamma Approximate UCL 371.6

AppChi2 3.005  97.5% KM (Chebyshev) UCL 521.7

690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740

A B C D E F G H I J K L

Raw Statistics Log-transformed Statistics

Minimum Detected 8.2 Minimum Detected 2.104

Maximum Detected 980 Maximum Detected 6.888

Mean of Detected 140.8 Mean of Detected 3.867

SD of Detected 255.2 SD of Detected 1.454

Minimum Non-Detect 9.3 Minimum Non-Detect 2.23

Maximum Non-Detect 9.3 Maximum Non-Detect 2.23

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.573 Shapiro Wilk Test Statistic 0.926

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 132.3 Mean 3.722

SD 248.9 SD 1.521

   95% DL/2 (t) UCL 241.3    95%  H-Stat (DL/2) UCL 536.1

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 110.4 Mean in Log Scale 3.697

SD 263.4 SD in Log Scale 1.561

   95% MLE (t) UCL 225.9 Mean in Original Scale 132.2

   95% MLE (Tiku) UCL 219.2 SD in Original Scale 248.9

   95% Percentile Bootstrap UCL 238.9

   95% BCA Bootstrap UCL 300.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.505 Data appear Lognormal at 5% Significance Level

Theta Star 278.7

nu star 15.15

A-D Test Statistic 0.96 Nonparametric Statistics

5% A-D Critical Value 0.788 Kaplan-Meier (KM) Method

K-S Test Statistic 0.788 Mean 132.5

5% K-S Critical Value 0.233 SD 240.8

Data not Gamma Distributed at 5% Significance Level SE of Mean 62.32

   95% KM (t) UCL 241.7

Assuming Gamma Distribution    95% KM (z) UCL 235

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 241.4

Minimum 1E-09    95% KM (bootstrap t) UCL 447.5

Maximum 980    95% KM (BCA) UCL 248.4

Mean 132    95% KM (Percentile Bootstrap) UCL 236.8

Median 29 95% KM (Chebyshev) UCL 404.1

SD 249 97.5% KM (Chebyshev) UCL 521.7

k star 0.264 99% KM (Chebyshev) UCL 752.6

Theta star 499.1

Nu star 8.462 Potential UCLs to Use
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   95% Adjusted Gamma UCL 421.9

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Observations 14 Number of Distinct Observations 14

Raw Statistics Log-transformed Statistics

Minimum 9.6 Minimum of Log Data 2.262

Maximum 37.8 Maximum of Log Data 3.632

Mean 22.65 Mean of log Data 3.048

Median 22.38 SD of log Data 0.405

SD 8.643

Coefficient of Variation 0.382

Skewness 0.311

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.962 Shapiro Wilk Test Statistic 0.969

Shapiro Wilk Critical Value 0.874 Shapiro Wilk Critical Value 0.874

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 26.74    95% H-UCL 28.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 33.67

   95% Adjusted-CLT UCL 26.66  97.5% Chebyshev (MVUE) UCL 38.4

   95% Modified-t UCL 26.78    99% Chebyshev (MVUE) UCL 47.7

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.587 Data appear Normal at 5% Significance Level

Theta Star 4.055

nu star 156.4

Approximate Chi Square Value (.05) 128.5 Nonparametric Statistics

Adjusted Level of Significance 0.0312    95% CLT UCL 26.45

Adjusted Chi Square Value 125.2    95% Jackknife UCL 26.74

   95% Standard Bootstrap UCL 26.37

Anderson-Darling Test Statistic 0.184    95% Bootstrap-t UCL 27.01

Anderson-Darling 5% Critical Value 0.737    95% Hall's Bootstrap UCL 26.65

Kolmogorov-Smirnov Test Statistic 0.111    95% Percentile Bootstrap UCL 26.26

Kolmogorov-Smirnov 5% Critical Value 0.229    95% BCA Bootstrap UCL 26.31

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 32.72

97.5% Chebyshev(Mean, Sd) UCL 37.08

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 45.64

   95% Approximate Gamma UCL 27.57

   95% Adjusted Gamma UCL 28.31

Potential UCL to Use Use 95% Student's-t UCL 26.74
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General Statistics

Number of Valid Data 15 Number of Detected Data 14

Number of Distinct Detected Data 14 Number of Non-Detect Data 1

Percent Non-Detects 6.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.242 Minimum Detected -1.419

Maximum Detected 30.42 Maximum Detected 3.415

Mean of Detected 6.151 Mean of Detected 0.895

SD of Detected 9.585 SD of Detected 1.341

Minimum Non-Detect 2.2 Minimum Non-Detect 0.788

Maximum Non-Detect 2.2 Maximum Non-Detect 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.622 Shapiro Wilk Test Statistic 0.893

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.814 Mean 0.842

SD 9.328 SD 1.309

   95% DL/2 (t) UCL 10.06    95%  H-Stat (DL/2) UCL 16.48

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.842

SD in Log Scale 1.308

Mean in Original Scale 5.815

SD in Original Scale 9.328

   95% Percentile Bootstrap UCL 10.03

   95% BCA Bootstrap UCL 11.13

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.567 Data appear Lognormal at 5% Significance Level

Theta Star 10.85

nu star 15.87

A-D Test Statistic 1.413 Nonparametric Statistics

5% A-D Critical Value 0.779 Kaplan-Meier (KM) Method

K-S Test Statistic 0.779 Mean 5.821

5% K-S Critical Value 0.239 SD 9.009

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.414

   95% KM (t) UCL 10.07

Assuming Gamma Distribution    95% KM (z) UCL 9.792

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.06

Minimum 0.242    95% KM (bootstrap t) UCL 14.69

Maximum 30.42    95% KM (BCA) UCL 10.22

Mean 5.764    95% KM (Percentile Bootstrap) UCL 9.684

Median 1.538 95% KM (Chebyshev) UCL 16.34
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Note: DL/2 is not a recommended method.
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Theta star 10.64

Nu star 16.26 Potential UCLs to Use

AppChi2 8.144  97.5% KM (Chebyshev) UCL 20.9

   95% Gamma Approximate UCL 11.51

   95% Adjusted Gamma UCL 12.58
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM4.0E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 15 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 10

Number of Missing Values 31 Percent Non-Detects 66.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0267 Minimum Detected -3.623

Maximum Detected 3.18 Maximum Detected 1.157

Mean of Detected 0.878 Mean of Detected -1.375

SD of Detected 1.342 SD of Detected 1.906

Minimum Non-Detect 0.19 Minimum Non-Detect -1.661

Maximum Non-Detect 1.08 Maximum Non-Detect 0.077

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.33%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.735 Shapiro Wilk Test Statistic 0.942

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.473 Mean -1.538

SD 0.795 SD 1.225

   95% DL/2 (t) UCL 0.835    95%  H-Stat (DL/2) UCL 0.793

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.124

SD in Log Scale 1.222

Mean in Original Scale 0.353

SD in Original Scale 0.814

   95% Percentile Bootstrap UCL 0.763

   95% BCA Bootstrap UCL 0.971
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.337 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.605

nu star 3.37

A-D Test Statistic 0.39 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

K-S Test Statistic 0.71 Mean 0.372

5% K-S Critical Value 0.371 SD 0.793

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.234

   95% KM (t) UCL 0.785

Assuming Gamma Distribution    95% KM (z) UCL 0.757

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.757

Minimum 1E-09    95% KM (bootstrap t) UCL 3.371

Maximum 3.18    95% KM (BCA) UCL 0.956

Mean 0.833    95% KM (Percentile Bootstrap) UCL 0.931

Median 0.768 95% KM (Chebyshev) UCL 1.393

SD 0.765 97.5% KM (Chebyshev) UCL 1.835

k star 0.351 99% KM (Chebyshev) UCL 2.703

Theta star 2.372

Nu star 10.53 Potential UCLs to Use

AppChi2 4.277    95% KM (t) UCL 0.785

   95% Gamma Approximate UCL 2.051

   95% Adjusted Gamma UCL 2.309

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 48 Number of Detected Data 45

Number of Distinct Detected Data 31 Number of Non-Detect Data 3

Number of Missing Values 1 Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.9 Minimum Detected 0.642

Maximum Detected 15.5 Maximum Detected 2.741

Mean of Detected 4.334 Mean of Detected 1.385

SD of Detected 2.173 SD of Detected 0.381

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 5 Maximum Non-Detect 1.609

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.716 Shapiro Wilk Test Statistic 0.948

5% Shapiro Wilk Critical Value 0.945 5% Shapiro Wilk Critical Value 0.945

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.219 Mean 1.356
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SD 2.149 SD 0.386

   95% DL/2 (t) UCL 4.74    95%  H-Stat (DL/2) UCL 4.404

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.05 Mean in Log Scale 1.378

SD 4.672 SD in Log Scale 0.372

   95% MLE (t) UCL 2.181 Mean in Original Scale 4.287

   95% MLE (Tiku) UCL 3.72 SD in Original Scale 2.115

   95% Percentile Bootstrap UCL 4.82

   95% BCA Bootstrap UCL 4.922

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.907 Data appear Lognormal at 5% Significance Level

Theta Star 0.734

nu star 531.6

A-D Test Statistic 1.129 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

K-S Test Statistic 0.752 Mean 4.282

5% K-S Critical Value 0.132 SD 2.098

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.308

   95% KM (t) UCL 4.798

Assuming Gamma Distribution    95% KM (z) UCL 4.788

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.798

Minimum 1.9    95% KM (bootstrap t) UCL 5.057

Maximum 15.5    95% KM (BCA) UCL 4.811

Mean 4.326    95% KM (Percentile Bootstrap) UCL 4.815

Median 3.745 95% KM (Chebyshev) UCL 5.623

SD 2.112 97.5% KM (Chebyshev) UCL 6.203

k star 6.216 99% KM (Chebyshev) UCL 7.342

Theta star 0.696

Nu star 596.8 Potential UCLs to Use

AppChi2 541.1    95% KM (Chebyshev) UCL 5.623

   95% Gamma Approximate UCL 4.77

   95% Adjusted Gamma UCL 4.785

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 48 Number of Detected Data 48

Number of Distinct Detected Data 42 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.3 Minimum Detected 1.194

Maximum Detected 4300 Maximum Detected 8.366

Mean of Detected 634 Mean of Detected 5.181

SD of Detected 1026 SD of Detected 1.781

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.638 Shapiro Wilk Test Statistic 0.964

5% Shapiro Wilk Critical Value 0.947 5% Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 634 Mean 5.181

SD 1026 SD 1.781

   95% DL/2 (t) UCL 882.4    95%  H-Stat (DL/2) UCL 2026

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.482 Data appear Lognormal at 5% Significance Level

Theta Star 1314

nu star 46.3

A-D Test Statistic 1.432 Nonparametric Statistics

5% A-D Critical Value 0.814 Kaplan-Meier (KM) Method

K-S Test Statistic 0.814 Mean 634

5% K-S Critical Value 0.135 SD 1015

Data not Gamma Distributed at 5% Significance Level SE of Mean 148.1

   95% KM (t) UCL 882.4

Assuming Gamma Distribution    95% KM (z) UCL 877.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 882.4

Minimum 3.3    95% KM (bootstrap t) UCL 984.3

Maximum 4300    95% KM (BCA) UCL 883.6

Mean 634    95% KM (Percentile Bootstrap) UCL 879.2

Median 147 95% KM (Chebyshev) UCL 1279

SD 1026 97.5% KM (Chebyshev) UCL 1559

k star 0.482 99% KM (Chebyshev) UCL 2107

Theta star 1314

Nu star 46.3 Potential UCLs to Use

AppChi2 31.69  97.5% KM (Chebyshev) UCL 1559

   95% Gamma Approximate UCL 926.4

   95% Adjusted Gamma UCL 937.5

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 48 Number of Detected Data 48

Number of Distinct Detected Data 42 Number of Non-Detect Data 0
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Number of Missing Values

F
1

G H I J K
Percent Non-Detects

L
0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 3 Minimum Detected 1.099

Maximum Detected 6300 Maximum Detected 8.748

Mean of Detected 875.1 Mean of Detected 5.421

SD of Detected 1500 SD of Detected 1.839

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.609 Shapiro Wilk Test Statistic 0.97

5% Shapiro Wilk Critical Value 0.947 5% Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 875.1 Mean 5.421

SD 1500 SD 1.839

   95% DL/2 (t) UCL 1238    95%  H-Stat (DL/2) UCL 3007

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.458 Data appear Lognormal at 5% Significance Level

Theta Star 1912

nu star 43.93

A-D Test Statistic 1.376 Nonparametric Statistics

5% A-D Critical Value 0.82 Kaplan-Meier (KM) Method

K-S Test Statistic 0.82 Mean 875.1

5% K-S Critical Value 0.136 SD 1485

Data not Gamma Distributed at 5% Significance Level SE of Mean 216.6

   95% KM (t) UCL 1238

Assuming Gamma Distribution    95% KM (z) UCL 1231

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1238

Minimum 3    95% KM (bootstrap t) UCL 1435

Maximum 6300    95% KM (BCA) UCL 1262

Mean 875.1    95% KM (Percentile Bootstrap) UCL 1252

Median 210 95% KM (Chebyshev) UCL 1819

SD 1500 97.5% KM (Chebyshev) UCL 2228

k star 0.458 99% KM (Chebyshev) UCL 3030

Theta star 1912

Nu star 43.93 Potential UCLs to Use
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   95% Gamma Approximate UCL 1293

   95% Adjusted Gamma UCL 1309

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 48 Number of Detected Data 48

Number of Distinct Detected Data 39 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 4.1 Minimum Detected 1.411

Maximum Detected 6200 Maximum Detected 8.732

Mean of Detected 904.8 Mean of Detected 5.484

SD of Detected 1520 SD of Detected 1.813

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.618 Shapiro Wilk Test Statistic 0.964

5% Shapiro Wilk Critical Value 0.947 5% Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 904.8 Mean 5.484

SD 1520 SD 1.813

   95% DL/2 (t) UCL 1273    95%  H-Stat (DL/2) UCL 2990

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.466 Data appear Lognormal at 5% Significance Level

Theta Star 1940

nu star 44.77

A-D Test Statistic 1.489 Nonparametric Statistics

5% A-D Critical Value 0.818 Kaplan-Meier (KM) Method

K-S Test Statistic 0.818 Mean 904.8

5% K-S Critical Value 0.135 SD 1504

Data not Gamma Distributed at 5% Significance Level SE of Mean 219.3

   95% KM (t) UCL 1273
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Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1273

Minimum 4.1    95% KM (bootstrap t) UCL 1414

Maximum 6200    95% KM (BCA) UCL 1274

Mean 904.8    95% KM (Percentile Bootstrap) UCL 1277

Median 220 95% KM (Chebyshev) UCL 1861

SD 1520 97.5% KM (Chebyshev) UCL 2275

k star 0.466 99% KM (Chebyshev) UCL 3087

Theta star 1940

Nu star 44.77 Potential UCLs to Use

AppChi2 30.42  97.5% KM (Chebyshev) UCL 2275

   95% Gamma Approximate UCL 1332

   95% Adjusted Gamma UCL 1348

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 43 Number of Detected Data 43

Number of Distinct Detected Data 38 Number of Non-Detect Data 0

Number of Missing Values 6 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.6 Minimum Detected 1.723

Maximum Detected 4900 Maximum Detected 8.497

Mean of Detected 711.2 Mean of Detected 5.229

SD of Detected 1174 SD of Detected 1.813

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.638 Shapiro Wilk Test Statistic 0.966

5% Shapiro Wilk Critical Value 0.943 5% Shapiro Wilk Critical Value 0.943

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 711.2 Mean 5.229

SD 1174 SD 1.813

   95% DL/2 (t) UCL 1012    95%  H-Stat (DL/2) UCL 2467

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Theta Star 1546

nu star 39.57

A-D Test Statistic 1.241 Nonparametric Statistics

5% A-D Critical Value 0.818 Kaplan-Meier (KM) Method

K-S Test Statistic 0.818 Mean 711.2

5% K-S Critical Value 0.143 SD 1161

Data not Gamma Distributed at 5% Significance Level SE of Mean 179.1

   95% KM (t) UCL 1012

Assuming Gamma Distribution    95% KM (z) UCL 1006

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1012

Minimum 5.6    95% KM (bootstrap t) UCL 1118

Maximum 4900    95% KM (BCA) UCL 1004

Mean 711.2    95% KM (Percentile Bootstrap) UCL 1013

Median 185 95% KM (Chebyshev) UCL 1492

SD 1174 97.5% KM (Chebyshev) UCL 1830

k star 0.46 99% KM (Chebyshev) UCL 2493

Theta star 1546

Nu star 39.57 Potential UCLs to Use

AppChi2 26.16  97.5% KM (Chebyshev) UCL 1830

   95% Gamma Approximate UCL 1076

   95% Adjusted Gamma UCL 1092

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 48 Number of Detected Data 29

Number of Distinct Detected Data 28 Number of Non-Detect Data 19

Number of Missing Values 1 Percent Non-Detects 39.58%

Raw Statistics Log-transformed Statistics

Minimum Detected 21 Minimum Detected 3.045

Maximum Detected 14000 Maximum Detected 9.547

Mean of Detected 1459 Mean of Detected 5.641

SD of Detected 3254 SD of Detected 1.749

Minimum Non-Detect 16.1 Minimum Non-Detect 2.779

Maximum Non-Detect 1580 Maximum Non-Detect 7.365

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 43

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 89.58%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.497 Shapiro Wilk Test Statistic 0.928

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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SD 2604 SD 1.916

   95% DL/2 (t) UCL 1545    95%  H-Stat (DL/2) UCL 862.3

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.357

SD in Log Scale 2.189

Mean in Original Scale 888.2

SD in Original Scale 2611

   95% Percentile Bootstrap UCL 1616

   95% BCA Bootstrap UCL 1831

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.382 Data appear Lognormal at 5% Significance Level

Theta Star 3822

nu star 22.14

A-D Test Statistic 2.338 Nonparametric Statistics

5% A-D Critical Value 0.834 Kaplan-Meier (KM) Method

K-S Test Statistic 0.834 Mean 898

5% K-S Critical Value 0.174 SD 2580

Data not Gamma Distributed at 5% Significance Level SE of Mean 379.1

   95% KM (t) UCL 1534

Assuming Gamma Distribution    95% KM (z) UCL 1522

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1527

Minimum 21    95% KM (bootstrap t) UCL 2250

Maximum 14000    95% KM (BCA) UCL 1594

Mean 1443    95% KM (Percentile Bootstrap) UCL 1541

Median 1391 95% KM (Chebyshev) UCL 2550

SD 2512 97.5% KM (Chebyshev) UCL 3265

k star 0.594 99% KM (Chebyshev) UCL 4670

Theta star 2429

Nu star 57.04 Potential UCLs to Use

AppChi2 40.68  97.5% KM (Chebyshev) UCL 3265

   95% Gamma Approximate UCL 2024

   95% Adjusted Gamma UCL 2045

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 48 Number of Detected Data 45

Number of Distinct Detected Data 41 Number of Non-Detect Data 3

Number of Missing Values 1 Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.5 Minimum Detected -0.693

Maximum Detected 1100 Maximum Detected 7.003

Mean of Detected 146.8 Mean of Detected 3.547

SD of Detected 257 SD of Detected 1.946

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 160 Maximum Non-Detect 5.075
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.605 Shapiro Wilk Test Statistic 0.968

5% Shapiro Wilk Critical Value 0.945 5% Shapiro Wilk Critical Value 0.945

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 141.1 Mean 3.555

SD 249.8 SD 1.9

   95% DL/2 (t) UCL 201.6    95%  H-Stat (DL/2) UCL 558.8

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.478

SD in Log Scale 1.907

Mean in Original Scale 138.4

SD in Original Scale 250.8

   95% Percentile Bootstrap UCL 202.6

   95% BCA Bootstrap UCL 209.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.433 Data appear Lognormal at 5% Significance Level

Theta Star 338.8

nu star 38.98

A-D Test Statistic 1.089 Nonparametric Statistics

5% A-D Critical Value 0.826 Kaplan-Meier (KM) Method

K-S Test Statistic 0.826 Mean 139

5% K-S Critical Value 0.14 SD 248

Data not Gamma Distributed at 5% Significance Level SE of Mean 36.22

   95% KM (t) UCL 199.7

Assuming Gamma Distribution    95% KM (z) UCL 198.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 199.7

Minimum 1E-09    95% KM (bootstrap t) UCL 228.6

Maximum 1100    95% KM (BCA) UCL 204.5

Mean 138.4    95% KM (Percentile Bootstrap) UCL 202

Median 30.55 95% KM (Chebyshev) UCL 296.8

SD 250.8 97.5% KM (Chebyshev) UCL 365.1

k star 0.343 99% KM (Chebyshev) UCL 499.3

Theta star 403.3

Nu star 32.93 Potential UCLs to Use

AppChi2 20.81  97.5% KM (Chebyshev) UCL 365.1

   95% Gamma Approximate UCL 218.9

   95% Adjusted Gamma UCL 222.1

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene
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General Statistics

Number of Valid Data 48 Number of Detected Data 47

Number of Distinct Detected Data 43 Number of Non-Detect Data 1

Number of Missing Values 1 Percent Non-Detects 2.08%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.4 Minimum Detected 0.875

Maximum Detected 4800 Maximum Detected 8.476

Mean of Detected 652.8 Mean of Detected 5.059

SD of Detected 1158 SD of Detected 1.863

Minimum Non-Detect 158 Minimum Non-Detect 5.063

Maximum Non-Detect 158 Maximum Non-Detect 5.063

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.596 Shapiro Wilk Test Statistic 0.972

5% Shapiro Wilk Critical Value 0.946 5% Shapiro Wilk Critical Value 0.946

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 640.9 Mean 5.045

SD 1149 SD 1.846

   95% DL/2 (t) UCL 919.2    95%  H-Stat (DL/2) UCL 2158

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 5.034

SD in Log Scale 1.852

Mean in Original Scale 640.2

SD in Original Scale 1149

   95% Percentile Bootstrap UCL 937

   95% BCA Bootstrap UCL 966.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.439 Data appear Lognormal at 5% Significance Level

Theta Star 1488

nu star 41.24

A-D Test Statistic 1.441 Nonparametric Statistics

5% A-D Critical Value 0.825 Kaplan-Meier (KM) Method

K-S Test Statistic 0.825 Mean 640.4

5% K-S Critical Value 0.137 SD 1137

Data not Gamma Distributed at 5% Significance Level SE of Mean 165.9

   95% KM (t) UCL 918.8

Assuming Gamma Distribution    95% KM (z) UCL 913.3

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 918.8

Minimum 1E-09    95% KM (bootstrap t) UCL 1074

Maximum 4800    95% KM (BCA) UCL 976.7

Mean 639.2    95% KM (Percentile Bootstrap) UCL 926.4

Median 140 95% KM (Chebyshev) UCL 1364

SD 1150 97.5% KM (Chebyshev) UCL 1677
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Nu star 32.59 Potential UCLs to Use

AppChi2 20.54  97.5% KM (Chebyshev) UCL 1677

   95% Gamma Approximate UCL 1014

   95% Adjusted Gamma UCL 1029

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Data 48 Number of Detected Data 48

Number of Distinct Detected Data 48 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 7.5 Minimum Detected 2.015

Maximum Detected 1950 Maximum Detected 7.576

Mean of Detected 79.72 Mean of Detected 3.431

SD of Detected 277.9 SD of Detected 1.024

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.231 Shapiro Wilk Test Statistic 0.899

5% Shapiro Wilk Critical Value 0.947 5% Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 79.72 Mean 3.431

SD 277.9 SD 1.024

   95% DL/2 (t) UCL 147    95%  H-Stat (DL/2) UCL 74.11

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.619 Data do not follow a Discernable Distribution (0.05)

Theta Star 128.8

nu star 59.41

A-D Test Statistic 4.824 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.801 Mean 79.72
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689    95% MLE (t) UCL 0.0772 Mean in Original Scale 0.0664
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SD 0.0504 SD in Log Scale 0.822

A B C D E F G H I J K L
Data not Gamma Distributed at 5% Significance Level SE of Mean 40.11

   95% KM (t) UCL 147

Assuming Gamma Distribution    95% KM (z) UCL 145.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 147

Minimum 7.5    95% KM (bootstrap t) UCL 509.8

Maximum 1950    95% KM (BCA) UCL 163.4

Mean 79.72    95% KM (Percentile Bootstrap) UCL 159.6

Median 22.75 95% KM (Chebyshev) UCL 254.5

SD 277.9 97.5% KM (Chebyshev) UCL 330.2

k star 0.619 99% KM (Chebyshev) UCL 478.8

Theta star 128.8

Nu star 59.41 Potential UCLs to Use

AppChi2 42.68    95% KM (Chebyshev) UCL 254.5

   95% Gamma Approximate UCL 111

   95% Adjusted Gamma UCL 112.1

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 48 Number of Detected Data 43

Number of Distinct Detected Data 35 Number of Non-Detect Data 5

Number of Missing Values 1 Percent Non-Detects 10.42%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.009 Minimum Detected -4.711

Maximum Detected 0.279 Maximum Detected -1.277

Mean of Detected 0.0719 Mean of Detected -2.862

SD of Detected 0.0464 SD of Detected 0.76

Minimum Non-Detect 0.00894 Minimum Non-Detect -4.717

Maximum Non-Detect 0.06 Maximum Non-Detect -2.813

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 29

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 39.58%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.844 Shapiro Wilk Test Statistic 0.891

5% Shapiro Wilk Critical Value 0.943 5% Shapiro Wilk Critical Value 0.943

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0664 Mean -3.012

SD 0.047 SD 0.894

   95% DL/2 (t) UCL 0.0777    95%  H-Stat (DL/2) UCL 0.0979

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.065 Mean in Log Scale -2.988
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.607 Shapiro Wilk Test Statistic 0.967
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   95% MLE (Tiku) UCL 0.0786 SD in Original Scale 0.0469

   95% Percentile Bootstrap UCL 0.0781

   95% BCA Bootstrap UCL 0.0803

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.187 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0329

nu star 188.1

A-D Test Statistic 1.354 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

K-S Test Statistic 0.758 Mean 0.0663

5% K-S Critical Value 0.136 SD 0.0466

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00684

   95% KM (t) UCL 0.0777

Assuming Gamma Distribution    95% KM (z) UCL 0.0775

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0776

Minimum 1E-09    95% KM (bootstrap t) UCL 0.08

Maximum 0.279    95% KM (BCA) UCL 0.0781

Mean 0.0667    95% KM (Percentile Bootstrap) UCL 0.0774

Median 0.0686 95% KM (Chebyshev) UCL 0.0961

SD 0.0469 97.5% KM (Chebyshev) UCL 0.109

k star 0.63 99% KM (Chebyshev) UCL 0.134

Theta star 0.106

Nu star 60.44 Potential UCLs to Use

AppChi2 43.56    95% KM (Chebyshev) UCL 0.0961

   95% Gamma Approximate UCL 0.0926

   95% Adjusted Gamma UCL 0.0935

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 48 Number of Detected Data 40

Number of Distinct Detected Data 31 Number of Non-Detect Data 8

Number of Missing Values 1 Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.45 Minimum Detected -0.799

Maximum Detected 360 Maximum Detected 5.886

Mean of Detected 41.37 Mean of Detected 2.848

SD of Detected 63.59 SD of Detected 1.508

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 160 Maximum Non-Detect 5.075

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 46

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.83%

UCL Statistics
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Raw Statistics Log-transformed Statistics

Minimum Detected 7 Minimum Detected 1.946
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5% Shapiro Wilk Critical Value 0.94 5% Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 38.51 Mean 2.679

SD 59.78 SD 1.648

   95% DL/2 (t) UCL 52.98    95%  H-Stat (DL/2) UCL 158.4

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.578

SD in Log Scale 1.56

Mean in Original Scale 35.35

SD in Original Scale 59.53

   95% Percentile Bootstrap UCL 51.01

   95% BCA Bootstrap UCL 57.01

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.657 Data appear Gamma Distributed at 5% Significance Level

Theta Star 63

nu star 52.54

A-D Test Statistic 0.381 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

K-S Test Statistic 0.795 Mean 36.06

5% K-S Critical Value 0.146 SD 59

Data appear Gamma Distributed at 5% Significance Level SE of Mean 8.674

   95% KM (t) UCL 50.61

Assuming Gamma Distribution    95% KM (z) UCL 50.32

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 50.58

Minimum 1E-09    95% KM (bootstrap t) UCL 61.55

Maximum 360    95% KM (BCA) UCL 51.06

Mean 36.69    95% KM (Percentile Bootstrap) UCL 51.36

Median 20 95% KM (Chebyshev) UCL 73.87

SD 59.34 97.5% KM (Chebyshev) UCL 90.23

k star 0.257 99% KM (Chebyshev) UCL 122.4

Theta star 142.5

Nu star 24.72 Potential UCLs to Use

AppChi2 14.39    95% KM (Chebyshev) UCL 73.87

   95% Gamma Approximate UCL 63

   95% Adjusted Gamma UCL 64.09

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 3 Number of Non-Detect Data 0

Number of Missing Values 44 Percent Non-Detects 0.00%
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848 SD 0.707 97.5% KM (Chebyshev) UCL 9.975

Median 8 95% KM (Chebyshev) UCL 9.378
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Maximum Detected 9 Maximum Detected 2.197

Mean of Detected 8 Mean of Detected 2.076

SD of Detected 0.707 SD of Detected 0.089

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.883 Shapiro Wilk Test Statistic 0.881

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8 Mean 2.076

SD 0.707 SD 0.089

   95% DL/2 (t) UCL 8.674    95%  H-Stat (DL/2) UCL     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 63.7 Data appear Normal at 5% Significance Level

Theta Star 0.126

nu star 637

A-D Test Statistic 0.518 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

K-S Test Statistic 0.678 Mean 8

5% K-S Critical Value 0.357 SD 0.632

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.316

   95% KM (t) UCL 8.674

Assuming Gamma Distribution    95% KM (z) UCL 8.52

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Minimum 7    95% KM (bootstrap t) UCL     N/A    

Maximum 9    95% KM (BCA) UCL     N/A    

Mean 8    95% KM (Percentile Bootstrap) UCL     N/A    
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k star 63.7 99% KM (Chebyshev) UCL 11.15

Theta star 0.126

Nu star 637 Potential UCLs to Use

AppChi2 579.4    95% KM (t) UCL 8.674

   95% Gamma Approximate UCL 8.795    95% KM (Percentile Bootstrap) UCL     N/A    

   95% Adjusted Gamma UCL 9.18

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 40 Number of Detected Data 35

Number of Distinct Detected Data 35 Number of Non-Detect Data 5

Number of Missing Values 6 Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 21.4 Minimum Detected 3.063

Maximum Detected 1676 Maximum Detected 7.424

Mean of Detected 171.3 Mean of Detected 4.393

SD of Detected 317.3 SD of Detected 1.091

Minimum Non-Detect 2.8 Minimum Non-Detect 1.03

Maximum Non-Detect 39 Maximum Non-Detect 3.664

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 24

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 40.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.488 Shapiro Wilk Test Statistic 0.909

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 150.8 Mean 4.047

SD 301.3 SD 1.409

   95% DL/2 (t) UCL 231.1    95%  H-Stat (DL/2) UCL 222.2

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 23.58 Mean in Log Scale 4.113

SD 413.7 SD in Log Scale 1.274

   95% MLE (t) UCL 133.8 Mean in Original Scale 151.1

   95% MLE (Tiku) UCL 147.7 SD in Original Scale 301.2

   95% Percentile Bootstrap UCL 240.4

   95% BCA Bootstrap UCL 274.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.743 Data do not follow a Discernable Distribution (0.05)

Theta Star 230.6
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   95% DL/2 (t) UCL 8.055    95%  H-Stat (DL/2) UCL 10.16
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A-D Test Statistic 2.355 Nonparametric Statistics

5% A-D Critical Value 0.786 Kaplan-Meier (KM) Method

K-S Test Statistic 0.786 Mean 152.7

5% K-S Critical Value 0.154 SD 296.7

Data not Gamma Distributed at 5% Significance Level SE of Mean 47.59

   95% KM (t) UCL 232.9

Assuming Gamma Distribution    95% KM (z) UCL 231

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 232.6

Minimum 1E-09    95% KM (bootstrap t) UCL 371.5

Maximum 1676    95% KM (BCA) UCL 242.9

Mean 149.9    95% KM (Percentile Bootstrap) UCL 232.8

Median 58.15 95% KM (Chebyshev) UCL 360.1

SD 301.8 97.5% KM (Chebyshev) UCL 449.9

k star 0.198 99% KM (Chebyshev) UCL 626.2

Theta star 755.5

Nu star 15.87 Potential UCLs to Use

AppChi2 7.871    95% KM (Chebyshev) UCL 360.1

   95% Gamma Approximate UCL 302.2

   95% Adjusted Gamma UCL 310.6

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 44 Number of Detected Data 33

Number of Distinct Detected Data 33 Number of Non-Detect Data 11

Number of Missing Values 2 Percent Non-Detects 25.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.48 Minimum Detected -0.734

Maximum Detected 68.55 Maximum Detected 4.228

Mean of Detected 6.063 Mean of Detected 1.129

SD of Detected 11.74 SD of Detected 1.098

Minimum Non-Detect 0.4 Minimum Non-Detect -0.916

Maximum Non-Detect 23.2 Maximum Non-Detect 3.144

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 43

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.73%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.406 Shapiro Wilk Test Statistic 0.946

5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.423 Mean 0.991

SD 10.38 SD 1.172
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Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set
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Maximum Likelihood Estimate(MLE) Method

F
N/A

G H I J K
Log ROS Method

L

MLE method failed to converge properly Mean in Log Scale 0.853

SD in Log Scale 1.131

Mean in Original Scale 4.866

SD in Original Scale 10.35

   95% Percentile Bootstrap UCL 7.873

   95% BCA Bootstrap UCL 9.413

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.813 Data appear Lognormal at 5% Significance Level

Theta Star 7.46

nu star 53.65

A-D Test Statistic 1.328 Nonparametric Statistics

5% A-D Critical Value 0.782 Kaplan-Meier (KM) Method

K-S Test Statistic 0.782 Mean 4.993

5% K-S Critical Value 0.159 SD 10.23

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.573

   95% KM (t) UCL 7.638

Assuming Gamma Distribution    95% KM (z) UCL 7.581

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.623

Minimum 1E-09    95% KM (bootstrap t) UCL 12.77

Maximum 68.55    95% KM (BCA) UCL 8.497

Mean 5.37    95% KM (Percentile Bootstrap) UCL 7.866

Median 3.508 95% KM (Chebyshev) UCL 11.85

SD 10.31 97.5% KM (Chebyshev) UCL 14.82

k star 0.406 99% KM (Chebyshev) UCL 20.65

Theta star 13.24

Nu star 35.7 Potential UCLs to Use

AppChi2 23.03    95% KM (Chebyshev) UCL 11.85

   95% Gamma Approximate UCL 8.326

   95% Adjusted Gamma UCL 8.453

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.944 Minimum Detected -0.0577

Maximum Detected 10.31 Maximum Detected 2.333

Mean of Detected 4.136 Mean of Detected 1.132

SD of Detected 3.411 SD of Detected 0.851

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.867 Shapiro Wilk Test Statistic 0.977

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.136 Mean 1.132

SD 3.411 SD 0.851

   95% DL/2 (t) UCL 6.941    95%  H-Stat (DL/2) UCL 17.71

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.055 Data appear Normal at 5% Significance Level

Theta Star 3.92

nu star 12.66

A-D Test Statistic 0.241 Nonparametric Statistics

5% A-D Critical Value 0.705 Kaplan-Meier (KM) Method

K-S Test Statistic 0.705 Mean 4.136

5% K-S Critical Value 0.336 SD 3.114

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.392

   95% KM (t) UCL 6.941

Assuming Gamma Distribution    95% KM (z) UCL 6.426

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.941

Minimum 0.944    95% KM (bootstrap t) UCL 8.823

Maximum 10.31    95% KM (BCA) UCL 6.27

Mean 4.136    95% KM (Percentile Bootstrap) UCL 6.437

Median 3.407 95% KM (Chebyshev) UCL 10.21

SD 3.411 97.5% KM (Chebyshev) UCL 12.83

k star 1.055 99% KM (Chebyshev) UCL 17.99

Theta star 3.92

Nu star 12.66 Potential UCLs to Use

AppChi2 5.666    95% KM (t) UCL 6.941

   95% Gamma Approximate UCL 9.242    95% KM (Percentile Bootstrap) UCL 6.437

   95% Adjusted Gamma UCL 12.78

Note: DL/2 is not a recommended method.
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 3969

   95% KM (t) UCL 16066
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5% K-S Critical Value 0.368 SD 7937

A B C D E F G H I J K L

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 267.5 Minimum Detected 5.589

Maximum Detected 21969 Maximum Detected 9.997

Mean of Detected 7605 Mean of Detected 8.071

SD of Detected 8874 SD of Detected 1.744

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.866 Shapiro Wilk Test Statistic 0.967

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 7605 Mean 8.071

SD 8874 SD 1.744

   95% DL/2 (t) UCL 16066    95%  H-Stat (DL/2) UCL 19075744

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.413 Data appear Normal at 5% Significance Level

Theta Star 18425

nu star 4.128

A-D Test Statistic 0.174 Nonparametric Statistics

5% A-D Critical Value 0.701 Kaplan-Meier (KM) Method

K-S Test Statistic 0.701 Mean 7605
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1165
1166 MLE method failed to converge properly Mean in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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Assuming Gamma Distribution    95% KM (z) UCL 14133

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16066

Minimum 267.5    95% KM (bootstrap t) UCL 30133

Maximum 21969    95% KM (BCA) UCL 14155

Mean 7605    95% KM (Percentile Bootstrap) UCL 14155

Median 4599 95% KM (Chebyshev) UCL 24905

SD 8874 97.5% KM (Chebyshev) UCL 32390

k star 0.413 99% KM (Chebyshev) UCL 47094

Theta star 18425

Nu star 4.128 Potential UCLs to Use

AppChi2 0.773    95% KM (t) UCL 16066

   95% Gamma Approximate UCL 40623    95% KM (Percentile Bootstrap) UCL 14155

   95% Adjusted Gamma UCL 97013

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.127 Minimum Detected -2.065

Maximum Detected 3.384 Maximum Detected 1.219

Mean of Detected 1.916 Mean of Detected 0.13

SD of Detected 1.508 SD of Detected 1.401

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.875 Shapiro Wilk Test Statistic 0.849

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.916 Mean 0.13

SD 1.508 SD 1.401

   95% DL/2 (t) UCL 3.354    95%  H-Stat (DL/2) UCL 325.3
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Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.573 Data appear Normal at 5% Significance Level

Theta Star 3.345

nu star 5.728

A-D Test Statistic 0.414 Nonparametric Statistics

5% A-D Critical Value 0.69 Kaplan-Meier (KM) Method

K-S Test Statistic 0.69 Mean 1.916

5% K-S Critical Value 0.364 SD 1.349

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.674

   95% KM (t) UCL 3.354

Assuming Gamma Distribution    95% KM (z) UCL 3.025

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.354

Minimum 0.127    95% KM (bootstrap t) UCL 3.32

Maximum 3.384    95% KM (BCA) UCL 2.845

Mean 1.916    95% KM (Percentile Bootstrap) UCL 2.845

Median 2.052 95% KM (Chebyshev) UCL 4.856

SD 1.508 97.5% KM (Chebyshev) UCL 6.128

k star 0.573 99% KM (Chebyshev) UCL 8.626

Theta star 3.345

Nu star 5.728 Potential UCLs to Use

AppChi2 1.503    95% KM (t) UCL 3.354

   95% Gamma Approximate UCL 7.304    95% KM (Percentile Bootstrap) UCL 2.845

   95% Adjusted Gamma UCL 14.67

Note: DL/2 is not a recommended method.

Total PCB_Congeners

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 4963 Minimum Detected 8.51

Maximum Detected 698854 Maximum Detected 13.46

Mean of Detected 216503 Mean of Detected 11.22

SD of Detected 289549 SD of Detected 1.912

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data
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Total PCBs, Adjusted
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.803 Shapiro Wilk Test Statistic 0.98

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 216503 Mean 11.22

SD 289549 SD 1.912

   95% DL/2 (t) UCL 492556    95%  H-Stat (DL/2) UCL 2.496E+09

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.366 Data appear Normal at 5% Significance Level

Theta Star 591004

nu star 3.663

A-D Test Statistic 0.202 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

K-S Test Statistic 0.707 Mean 216503

5% K-S Critical Value 0.37 SD 258980

Data appear Gamma Distributed at 5% Significance Level SE of Mean 129490

   95% KM (t) UCL 492556

Assuming Gamma Distribution    95% KM (z) UCL 429495

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 492556

Minimum 4963    95% KM (bootstrap t) UCL 2067249

Maximum 698854    95% KM (BCA) UCL 440182

Mean 216503    95% KM (Percentile Bootstrap) UCL 434165

Median 69300 95% KM (Chebyshev) UCL 780937

SD 289549 97.5% KM (Chebyshev) UCL 1025168

k star 0.366 99% KM (Chebyshev) UCL 1504913

Theta star 591004

Nu star 3.663 Potential UCLs to Use

AppChi2 0.593    95% KM (t) UCL 492556

   95% Gamma Approximate UCL 1336607    95% KM (Percentile Bootstrap) UCL 434165

   95% Adjusted Gamma UCL 3383901

Note: DL/2 is not a recommended method.



1323
1324
1325

Assuming Gamma Distribution    95% KM (z) UCL 415406

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 476547

   95% KM (t) UCL 476547
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Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 4696 Minimum Detected 8.454

Maximum Detected 676886 Maximum Detected 13.43

Mean of Detected 208897 Mean of Detected 11.17

SD of Detected 280734 SD of Detected 1.92

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.801 Shapiro Wilk Test Statistic 0.979

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 208897 Mean 11.17

SD 280734 SD 1.92

   95% DL/2 (t) UCL 476547    95%  H-Stat (DL/2) UCL 2.608E+09

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.364 Data appear Normal at 5% Significance Level

Theta Star 573223

nu star 3.644

A-D Test Statistic 0.206 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

K-S Test Statistic 0.707 Mean 208897

5% K-S Critical Value 0.37 SD 251096

Data appear Gamma Distributed at 5% Significance Level SE of Mean 125548
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1378 Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    
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Minimum 4696    95% KM (bootstrap t) UCL 1901042

Maximum 676886    95% KM (BCA) UCL 389458

Mean 208897    95% KM (Percentile Bootstrap) UCL 419649

Median 64701 95% KM (Chebyshev) UCL 756149

SD 280734 97.5% KM (Chebyshev) UCL 992945

k star 0.364 99% KM (Chebyshev) UCL 1458085

Theta star 573223

Nu star 3.644 Potential UCLs to Use

AppChi2 0.586    95% KM (t) UCL 476547

   95% Gamma Approximate UCL 1298182    95% KM (Percentile Bootstrap) UCL 419649

   95% Adjusted Gamma UCL 3294138

Note: DL/2 is not a recommended method.

Tributyltin ion

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Missing Values 37 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.7 Minimum Detected 0.531

Maximum Detected 59 Maximum Detected 4.078

Mean of Detected 26.16 Mean of Detected 2.969

SD of Detected 16.57 SD of Detected 1.015

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.961 Shapiro Wilk Test Statistic 0.811

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 26.16 Mean 2.969

SD 16.57 SD 1.015

   95% DL/2 (t) UCL 36.43    95%  H-Stat (DL/2) UCL 105.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 51.72
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SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.302 Data appear Normal at 5% Significance Level

Theta Star 20.09

nu star 23.44

A-D Test Statistic 0.384 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

K-S Test Statistic 0.731 Mean 26.16

5% K-S Critical Value 0.283 SD 15.63

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.524

   95% KM (t) UCL 36.43

Assuming Gamma Distribution    95% KM (z) UCL 35.24

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 36.43

Minimum 1.7    95% KM (bootstrap t) UCL 38.4

Maximum 59    95% KM (BCA) UCL 35.16

Mean 26.16    95% KM (Percentile Bootstrap) UCL 35.01

Median 22.3 95% KM (Chebyshev) UCL 50.24

SD 16.57 97.5% KM (Chebyshev) UCL 60.66

k star 1.302 99% KM (Chebyshev) UCL 81.12

Theta star 20.09

Nu star 23.44 Potential UCLs to Use

AppChi2 13.42    95% KM (t) UCL 36.43

   95% Gamma Approximate UCL 45.67    95% KM (Percentile Bootstrap) UCL 35.01
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM4.0W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 25 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 18

Number of Missing Values 5 Percent Non-Detects 72.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.204 Minimum Detected -1.59

Maximum Detected 1.4 Maximum Detected 0.336

Mean of Detected 0.695 Mean of Detected -0.682

SD of Detected 0.554 SD of Detected 0.879

Minimum Non-Detect 0.0329 Minimum Non-Detect -3.414

Maximum Non-Detect 1.28 Maximum Non-Detect 0.247

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.00%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.784 Shapiro Wilk Test Statistic 0.818

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.388 Mean -1.537

SD 0.388 SD 1.281

   95% DL/2 (t) UCL 0.521    95%  H-Stat (DL/2) UCL 0.643

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.04

SD in Log Scale 1.002

Mean in Original Scale 0.252

SD in Original Scale 0.395

   95% Percentile Bootstrap UCL 0.388

   95% BCA Bootstrap UCL 0.432
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.08 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.643

nu star 15.13

A-D Test Statistic 0.715 Nonparametric Statistics

5% A-D Critical Value 0.718 Kaplan-Meier (KM) Method

K-S Test Statistic 0.718 Mean 0.354

5% K-S Critical Value 0.316 SD 0.352

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0778

   95% KM (t) UCL 0.487

Assuming Gamma Distribution    95% KM (z) UCL 0.482

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.479

Minimum 0.204    95% KM (bootstrap t) UCL 0.524

Maximum 1.4    95% KM (BCA) UCL 0.544

Mean 0.795    95% KM (Percentile Bootstrap) UCL 0.507

Median 0.987 95% KM (Chebyshev) UCL 0.693

SD 0.332 97.5% KM (Chebyshev) UCL 0.84

k star 4.005 99% KM (Chebyshev) UCL 1.128

Theta star 0.198

Nu star 200.2 Potential UCLs to Use

AppChi2 168.5    95% KM (t) UCL 0.487

   95% Gamma Approximate UCL 0.944

   95% Adjusted Gamma UCL 0.955

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 32 Number of Detected Data 26

Number of Distinct Detected Data 26 Number of Non-Detect Data 6

Number of Missing Values 1 Percent Non-Detects 18.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.27 Minimum Detected 0.82

Maximum Detected 8.79 Maximum Detected 2.174

Mean of Detected 3.563 Mean of Detected 1.236

SD of Detected 1.174 SD of Detected 0.246

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.88%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.608 Shapiro Wilk Test Statistic 0.817

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level



107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

A B C D E F G H I J K L
Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.38 Mean 1.182

SD 1.126 SD 0.251

   95% DL/2 (t) UCL 3.717    95%  H-Stat (DL/2) UCL 3.53

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.233

SD in Log Scale 0.229

Mean in Original Scale 3.536

SD in Original Scale 1.076

   95% Percentile Bootstrap UCL 3.87

   95% BCA Bootstrap UCL 4.009

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 13.01 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.274

nu star 676.6

A-D Test Statistic 1.569 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

K-S Test Statistic 0.744 Mean 3.524

5% K-S Critical Value 0.171 SD 1.062

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.196

   95% KM (t) UCL 3.857

Assuming Gamma Distribution    95% KM (z) UCL 3.847

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.856

Minimum 2.27    95% KM (bootstrap t) UCL 4.092

Maximum 8.79    95% KM (BCA) UCL 3.9

Mean 3.571    95% KM (Percentile Bootstrap) UCL 3.859

Median 3.545 95% KM (Chebyshev) UCL 4.379

SD 1.057 97.5% KM (Chebyshev) UCL 4.749

k star 16.24 99% KM (Chebyshev) UCL 5.476

Theta star 0.22

Nu star 1039 Potential UCLs to Use

AppChi2 965.6    95% KM (Chebyshev) UCL 4.379

   95% Gamma Approximate UCL 3.844

   95% Adjusted Gamma UCL 3.859

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Observations 33 Number of Distinct Observations 29

Raw Statistics Log-transformed Statistics

Minimum 0.86 Minimum of Log Data -0.151

Maximum 1600 Maximum of Log Data 7.378

Mean 255 Mean of log Data 4.738

Median 120 SD of log Data 1.461

SD 371.8

Coefficient of Variation 1.458



160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

A B C D E
Skewness

F
2.609

G H I J K L

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.623 Shapiro Wilk Test Statistic 0.919

Shapiro Wilk Critical Value 0.931 Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 364.6    95% H-UCL 720.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 751.1

   95% Adjusted-CLT UCL 392.9  97.5% Chebyshev (MVUE) UCL 940.9

   95% Modified-t UCL 369.5    99% Chebyshev (MVUE) UCL 1314

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.698 Data do not follow a Discernable Distribution (0.05)

Theta Star 365.3

nu star 46.07

Approximate Chi Square Value (.05) 31.5 Nonparametric Statistics

Adjusted Level of Significance 0.0419    95% CLT UCL 361.4

Adjusted Chi Square Value 30.87    95% Jackknife UCL 364.6

   95% Standard Bootstrap UCL 359.6

Anderson-Darling Test Statistic 1.114    95% Bootstrap-t UCL 428.7

Anderson-Darling 5% Critical Value 0.788    95% Hall's Bootstrap UCL 440.1

Kolmogorov-Smirnov Test Statistic 0.184    95% Percentile Bootstrap UCL 369.2

Kolmogorov-Smirnov 5% Critical Value 0.159    95% BCA Bootstrap UCL 391.7

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 537.1

97.5% Chebyshev(Mean, Sd) UCL 659.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 899

   95% Approximate Gamma UCL 373

   95% Adjusted Gamma UCL 380.5

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 899

Benzo(a)pyrene

General Statistics

Number of Valid Observations 33 Number of Distinct Observations 28

Raw Statistics Log-transformed Statistics

Minimum 0.86 Minimum of Log Data -0.151

Maximum 2500 Maximum of Log Data 7.824

Mean 396.5 Mean of log Data 5.162

Median 150 SD of log Data 1.503

SD 571

Coefficient of Variation 1.44

Skewness 2.615

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.639 Shapiro Wilk Test Statistic 0.917

Shapiro Wilk Critical Value 0.931 Shapiro Wilk Critical Value 0.931



213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
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Data not Normal at 5% Significance Level

G H I J K L
Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 564.8    95% H-UCL 1217

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1241

   95% Adjusted-CLT UCL 608.3  97.5% Chebyshev (MVUE) UCL 1560

   95% Modified-t UCL 572.4    99% Chebyshev (MVUE) UCL 2186

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.686 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 578.1

nu star 45.26

Approximate Chi Square Value (.05) 30.83 Nonparametric Statistics

Adjusted Level of Significance 0.0419    95% CLT UCL 560

Adjusted Chi Square Value 30.22    95% Jackknife UCL 564.8

   95% Standard Bootstrap UCL 557.8

Anderson-Darling Test Statistic 0.874    95% Bootstrap-t UCL 698.9

Anderson-Darling 5% Critical Value 0.789    95% Hall's Bootstrap UCL 804.1

Kolmogorov-Smirnov Test Statistic 0.159    95% Percentile Bootstrap UCL 563.4

Kolmogorov-Smirnov 5% Critical Value 0.159    95% BCA Bootstrap UCL 604.1

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 829.7

97.5% Chebyshev(Mean, Sd) UCL 1017

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1385

   95% Approximate Gamma UCL 582.1

   95% Adjusted Gamma UCL 593.9

Potential UCL to Use Use 95% Approximate Gamma UCL 582.1

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 33 Number of Distinct Observations 32

Raw Statistics Log-transformed Statistics

Minimum 1.1 Minimum of Log Data 0.0953

Maximum 2330 Maximum of Log Data 7.754

Mean 356.6 Mean of log Data 5.097

Median 150 SD of log Data 1.467

SD 484.8

Coefficient of Variation 1.359

Skewness 2.648

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.678 Shapiro Wilk Test Statistic 0.938

Shapiro Wilk Critical Value 0.931 Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 499.6    95% H-UCL 1045

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1087
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Mean 127.8 Mean in Log Scale 4.31
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   95% Modified-t UCL 506.1    99% Chebyshev (MVUE) UCL 1903

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.716 Data appear Gamma Distributed at 5% Significance Level

Theta Star 497.9

nu star 47.28

Approximate Chi Square Value (.05) 32.5 Nonparametric Statistics

Adjusted Level of Significance 0.0419    95% CLT UCL 495.4

Adjusted Chi Square Value 31.87    95% Jackknife UCL 499.6

   95% Standard Bootstrap UCL 493.7

Anderson-Darling Test Statistic 0.571    95% Bootstrap-t UCL 606

Anderson-Darling 5% Critical Value 0.787    95% Hall's Bootstrap UCL 625.6

Kolmogorov-Smirnov Test Statistic 0.127    95% Percentile Bootstrap UCL 503.1

Kolmogorov-Smirnov 5% Critical Value 0.159    95% BCA Bootstrap UCL 552.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 724.5

97.5% Chebyshev(Mean, Sd) UCL 883.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1196

   95% Approximate Gamma UCL 518.8

   95% Adjusted Gamma UCL 529.1

Potential UCL to Use Use 95% Approximate Gamma UCL 518.8

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 28 Number of Detected Data 27

Number of Distinct Detected Data 26 Number of Non-Detect Data 1

Number of Missing Values 5 Percent Non-Detects 3.57%

Raw Statistics Log-transformed Statistics

Minimum Detected 10 Minimum Detected 2.303

Maximum Detected 1200 Maximum Detected 7.09

Mean of Detected 137.7 Mean of Detected 4.393

SD of Detected 226 SD of Detected 0.966

Minimum Non-Detect 0.54 Minimum Non-Detect -0.616

Maximum Non-Detect 0.54 Maximum Non-Detect -0.616

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.454 Shapiro Wilk Test Statistic 0.936

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 132.8 Mean 4.189

SD 223.3 SD 1.435

   95% DL/2 (t) UCL 204.6    95%  H-Stat (DL/2) UCL 354.1

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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SD 224.8 SD in Log Scale 1.044

   95% MLE (t) UCL 200.1 Mean in Original Scale 133

   95% MLE (Tiku) UCL 193.8 SD in Original Scale 223.1

   95% Percentile Bootstrap UCL 210

   95% BCA Bootstrap UCL 255.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.981 Data appear Lognormal at 5% Significance Level

Theta Star 140.3

nu star 53

A-D Test Statistic 1.618 Nonparametric Statistics

5% A-D Critical Value 0.772 Kaplan-Meier (KM) Method

K-S Test Statistic 0.772 Mean 133.1

5% K-S Critical Value 0.173 SD 219.1

Data not Gamma Distributed at 5% Significance Level SE of Mean 42.19

   95% KM (t) UCL 205

Assuming Gamma Distribution    95% KM (z) UCL 202.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 204.9

Minimum 1E-09    95% KM (bootstrap t) UCL 356.8

Maximum 1200    95% KM (BCA) UCL 207.8

Mean 132.8    95% KM (Percentile Bootstrap) UCL 211.1

Median 82.5 95% KM (Chebyshev) UCL 317

SD 223.3 97.5% KM (Chebyshev) UCL 396.6

k star 0.436 99% KM (Chebyshev) UCL 552.9

Theta star 304.3

Nu star 24.43 Potential UCLs to Use

AppChi2 14.17    95% KM (Chebyshev) UCL 317

   95% Gamma Approximate UCL 228.8

   95% Adjusted Gamma UCL 236.9

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 28 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 19

Number of Missing Values 5 Percent Non-Detects 67.86%

Raw Statistics Log-transformed Statistics

Minimum Detected 56 Minimum Detected 4.025

Maximum Detected 120 Maximum Detected 4.787

Mean of Detected 82 Mean of Detected 4.37

SD of Detected 23.79 SD of Detected 0.286

Minimum Non-Detect 6.2 Minimum Non-Detect 1.825

Maximum Non-Detect 120 Maximum Non-Detect 4.787

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.43%
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Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.909 Shapiro Wilk Test Statistic 0.921

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 41.7 Mean 3.289

SD 34.58 SD 1.06

   95% DL/2 (t) UCL 52.83    95%  H-Stat (DL/2) UCL 51.96

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 3.888

SD in Log Scale 0.382

Mean in Original Scale 52.86

SD in Original Scale 24.48

   95% Percentile Bootstrap UCL 60.13

   95% BCA Bootstrap UCL 61.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 9.247 Data appear Normal at 5% Significance Level

Theta Star 8.868

nu star 166.4

A-D Test Statistic 0.368 Nonparametric Statistics

5% A-D Critical Value 0.721 Kaplan-Meier (KM) Method

K-S Test Statistic 0.721 Mean 65.11

5% K-S Critical Value 0.279 SD 17.84

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.689

   95% KM (t) UCL 71.39

Assuming Gamma Distribution    95% KM (z) UCL 71.18

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 70.48

Minimum 56    95% KM (bootstrap t) UCL 73.06

Maximum 120    95% KM (BCA) UCL 77.61

Mean 82    95% KM (Percentile Bootstrap) UCL 74.68

Median 82 95% KM (Chebyshev) UCL 81.19

SD 12.95 97.5% KM (Chebyshev) UCL 88.15

k star 37.93 99% KM (Chebyshev) UCL 101.8

Theta star 2.162

Nu star 2124 Potential UCLs to Use

AppChi2 2018    95% KM (t) UCL 71.39

   95% Gamma Approximate UCL 86.31    95% KM (Percentile Bootstrap) UCL 74.68

   95% Adjusted Gamma UCL 86.58

Note: DL/2 is not a recommended method.
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Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 33 Number of Detected Data 29

Number of Distinct Detected Data 25 Number of Non-Detect Data 4

Percent Non-Detects 12.12%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.47 Minimum Detected -0.755

Maximum Detected 250 Maximum Detected 5.521

Mean of Detected 48.64 Mean of Detected 3.181

SD of Detected 62.14 SD of Detected 1.376

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 18

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 45.45%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.68 Shapiro Wilk Test Statistic 0.945

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 43.94 Mean 3.073

SD 59.53 SD 1.321

   95% DL/2 (t) UCL 61.5    95%  H-Stat (DL/2) UCL 75.69

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 16.74 Mean in Log Scale 3.023

SD 86.1 SD in Log Scale 1.365

   95% MLE (t) UCL 42.13 Mean in Original Scale 43.61

   95% MLE (Tiku) UCL 46.73 SD in Original Scale 59.74

   95% Percentile Bootstrap UCL 61.67

   95% BCA Bootstrap UCL 66.47

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.774 Data appear Gamma Distributed at 5% Significance Level

Theta Star 62.82

nu star 44.91

A-D Test Statistic 0.475 Nonparametric Statistics

5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

K-S Test Statistic 0.78 Mean 43.95

5% K-S Critical Value 0.168 SD 58.66

Data appear Gamma Distributed at 5% Significance Level SE of Mean 10.4

   95% KM (t) UCL 61.57

Assuming Gamma Distribution    95% KM (z) UCL 61.06

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 61.53
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Maximum 250    95% KM (BCA) UCL 63.63

Mean 43.83    95% KM (Percentile Bootstrap) UCL 62.05

Median 25 95% KM (Chebyshev) UCL 89.29

SD 59.69 97.5% KM (Chebyshev) UCL 108.9

k star 0.435 99% KM (Chebyshev) UCL 147.4

Theta star 100.9

Nu star 28.68 Potential UCLs to Use

AppChi2 17.46    95% KM (Chebyshev) UCL 89.29

   95% Gamma Approximate UCL 72

   95% Adjusted Gamma UCL 73.91

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 33 Number of Distinct Observations 30

Raw Statistics Log-transformed Statistics

Minimum 0.95 Minimum of Log Data -0.0513

Maximum 2300 Maximum of Log Data 7.741

Mean 315.7 Mean of log Data 4.936

Median 120 SD of log Data 1.442

SD 491.6

Coefficient of Variation 1.557

Skewness 3.029

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.593 Shapiro Wilk Test Statistic 0.93

Shapiro Wilk Critical Value 0.931 Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 460.6    95% H-UCL 839.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 883.9

   95% Adjusted-CLT UCL 504.6  97.5% Chebyshev (MVUE) UCL 1106

   95% Modified-t UCL 468.1    99% Chebyshev (MVUE) UCL 1542

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.687 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 459.5

nu star 45.34

Approximate Chi Square Value (.05) 30.89 Nonparametric Statistics

Adjusted Level of Significance 0.0419    95% CLT UCL 456.4

Adjusted Chi Square Value 30.28    95% Jackknife UCL 460.6

   95% Standard Bootstrap UCL 453.9

Anderson-Darling Test Statistic 0.962    95% Bootstrap-t UCL 608

Anderson-Darling 5% Critical Value 0.789    95% Hall's Bootstrap UCL 1086

Kolmogorov-Smirnov Test Statistic 0.141    95% Percentile Bootstrap UCL 464.4

Kolmogorov-Smirnov 5% Critical Value 0.159    95% BCA Bootstrap UCL 508.4

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 688.6
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1167

   95% Approximate Gamma UCL 463.3

   95% Adjusted Gamma UCL 472.7

Potential UCL to Use Use 95% Approximate Gamma UCL 463.3

Lead

General Statistics

Number of Valid Data 32 Number of Detected Data 32

Number of Distinct Detected Data 29 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 4.97 Minimum Detected 1.603

Maximum Detected 38.9 Maximum Detected 3.661

Mean of Detected 15.21 Mean of Detected 2.642

SD of Detected 6.488 SD of Detected 0.411

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.854 Shapiro Wilk Test Statistic 0.936

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 15.21 Mean 2.642

SD 6.488 SD 0.411

   95% DL/2 (t) UCL 17.15    95%  H-Stat (DL/2) UCL 17.53

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.831 Data appear Lognormal at 5% Significance Level

Theta Star 2.608

nu star 373.2

A-D Test Statistic 0.951 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

K-S Test Statistic 0.747 Mean 15.21

5% K-S Critical Value 0.156 SD 6.386
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   95% KM (t) UCL

L
17.15

Assuming Gamma Distribution    95% KM (z) UCL 17.09

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 17.15

Minimum 4.97    95% KM (bootstrap t) UCL 17.79

Maximum 38.9    95% KM (BCA) UCL 17.15

Mean 15.21    95% KM (Percentile Bootstrap) UCL 17.16

Median 13.95 95% KM (Chebyshev) UCL 20.2

SD 6.488 97.5% KM (Chebyshev) UCL 22.37

k star 5.831 99% KM (Chebyshev) UCL 26.62

Theta star 2.608

Nu star 373.2 Potential UCLs to Use

AppChi2 329.4    95% KM (Chebyshev) UCL 20.2

   95% Gamma Approximate UCL 17.23

   95% Adjusted Gamma UCL 17.34

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 32 Number of Detected Data 32

Number of Distinct Detected Data 25 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.014 Minimum Detected -4.269

Maximum Detected 0.444 Maximum Detected -0.812

Mean of Detected 0.0822 Mean of Detected -2.706

SD of Detected 0.0741 SD of Detected 0.616

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.556 Shapiro Wilk Test Statistic 0.89

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0822 Mean -2.706

SD 0.0741 SD 0.616

   95% DL/2 (t) UCL 0.104    95%  H-Stat (DL/2) UCL 0.101

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.347 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.035

nu star 150.2

A-D Test Statistic 1.985 Nonparametric Statistics

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

K-S Test Statistic 0.756 Mean 0.0822

5% K-S Critical Value 0.157 SD 0.073

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0131

   95% KM (t) UCL 0.104

Assuming Gamma Distribution    95% KM (z) UCL 0.104

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.104

Minimum 0.014    95% KM (bootstrap t) UCL 0.132

Maximum 0.444    95% KM (BCA) UCL 0.107

Mean 0.0822    95% KM (Percentile Bootstrap) UCL 0.106

Median 0.062 95% KM (Chebyshev) UCL 0.139

SD 0.0741 97.5% KM (Chebyshev) UCL 0.164

k star 2.347 99% KM (Chebyshev) UCL 0.213

Theta star 0.035

Nu star 150.2 Potential UCLs to Use

AppChi2 122.9    95% KM (Chebyshev) UCL 0.139

   95% Gamma Approximate UCL 0.1

   95% Adjusted Gamma UCL 0.102

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 33 Number of Detected Data 29

Number of Distinct Detected Data 26 Number of Non-Detect Data 4

Percent Non-Detects 12.12%

Raw Statistics Log-transformed Statistics

Minimum Detected 9.23 Minimum Detected 2.222

Maximum Detected 459 Maximum Detected 6.129

Mean of Detected 87.33 Mean of Detected 3.915

SD of Detected 108 SD of Detected 1.025

Minimum Non-Detect 0.43 Minimum Non-Detect -0.844

Maximum Non-Detect 19 Maximum Non-Detect 2.944

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 24

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 27.27%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.698 Shapiro Wilk Test Statistic 0.948

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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SD of Detected 9.618 SD of Detected 2.569
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DL/2 Substitution Method DL/2 Substitution Method

Mean 77.05 Mean 3.381

SD 104.9 SD 1.835

   95% DL/2 (t) UCL 108    95%  H-Stat (DL/2) UCL 309.9

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 55.3 Mean in Log Scale 3.65

SD 127.3 SD in Log Scale 1.206

   95% MLE (t) UCL 92.85 Mean in Original Scale 77.46

   95% MLE (Tiku) UCL 93.84 SD in Original Scale 104.6

   95% Percentile Bootstrap UCL 108.1

   95% BCA Bootstrap UCL 117.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.952 Data appear Lognormal at 5% Significance Level

Theta Star 91.68

nu star 55.24

A-D Test Statistic 1.322 Nonparametric Statistics

5% A-D Critical Value 0.773 Kaplan-Meier (KM) Method

K-S Test Statistic 0.773 Mean 77.96

5% K-S Critical Value 0.167 SD 102.6

Data not Gamma Distributed at 5% Significance Level SE of Mean 18.18

   95% KM (t) UCL 108.8

Assuming Gamma Distribution    95% KM (z) UCL 107.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 108.3

Minimum 1E-09    95% KM (bootstrap t) UCL 122.6

Maximum 459    95% KM (BCA) UCL 113

Mean 76.74    95% KM (Percentile Bootstrap) UCL 109.8

Median 31 95% KM (Chebyshev) UCL 157.2

SD 105.1 97.5% KM (Chebyshev) UCL 191.5

k star 0.214 99% KM (Chebyshev) UCL 258.9

Theta star 358.1

Nu star 14.14 Potential UCLs to Use

AppChi2 6.67  97.5% KM (Chebyshev) UCL 191.5

   95% Gamma Approximate UCL 162.7

   95% Adjusted Gamma UCL 169.4

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

Number of Missing Values 24 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.054 Minimum Detected -2.919

Maximum Detected 24 Maximum Detected 3.178

Mean of Detected 10.37 Mean of Detected 0.958
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795    95% Gamma Approximate UCL 33.74    95% KM (Percentile Bootstrap) UCL 15.47

AppChi2 2.125    95% KM (t) UCL 16.33
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A B C D E F G H I J K L
Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.877 Shapiro Wilk Test Statistic 0.766

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 10.37 Mean 0.958

SD 9.618 SD 2.569

   95% DL/2 (t) UCL 16.33    95%  H-Stat (DL/2) UCL 49031

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.384 Data appear Normal at 5% Significance Level

Theta Star 26.98

nu star 6.916

A-D Test Statistic 0.859 Nonparametric Statistics

5% A-D Critical Value 0.777 Kaplan-Meier (KM) Method

K-S Test Statistic 0.777 Mean 10.37

5% K-S Critical Value 0.295 SD 9.068

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.206

   95% KM (t) UCL 16.33

Assuming Gamma Distribution    95% KM (z) UCL 15.64

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16.33

Minimum 0.054    95% KM (bootstrap t) UCL 16.83

Maximum 24    95% KM (BCA) UCL 15.36

Mean 10.37    95% KM (Percentile Bootstrap) UCL 15.47

Median 9 95% KM (Chebyshev) UCL 24.34

SD 9.618 97.5% KM (Chebyshev) UCL 30.39

k star 0.384 99% KM (Chebyshev) UCL 42.27

Theta star 26.98

Nu star 6.916 Potential UCLs to Use
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848 Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.389

5% K-S Critical Value 0.21 SD 10.24
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A B C D E F G H I J K L
   95% Adjusted Gamma UCL 44.51

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 20 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 3

Number of Missing Values 10 Percent Non-Detects 15.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 10.85 Minimum Detected 2.384

Maximum Detected 49.6 Maximum Detected 3.904

Mean of Detected 23.84 Mean of Detected 3.089

SD of Detected 10.42 SD of Detected 0.413

Minimum Non-Detect 2.47 Minimum Non-Detect 0.904

Maximum Non-Detect 38 Maximum Non-Detect 3.638

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.904 Shapiro Wilk Test Statistic 0.977

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 21.35 Mean 2.806

SD 11.8 SD 0.93

   95% DL/2 (t) UCL 25.92    95%  H-Stat (DL/2) UCL 32.7

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.988

SD in Log Scale 0.475

Mean in Original Scale 22.06

SD in Original Scale 10.67

   95% Percentile Bootstrap UCL 26.18

   95% BCA Bootstrap UCL 26.47

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.18 Data appear Normal at 5% Significance Level

Theta Star 4.603

nu star 176.1

A-D Test Statistic 0.296 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

K-S Test Statistic 0.741 Mean 22.34
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901 SD in Original Scale 41.7

Mean in Original Scale 18.83
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A B C D E F G H I J K L
   95% KM (t) UCL 26.47

Assuming Gamma Distribution    95% KM (z) UCL 26.27

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 26.38

Minimum 6.278    95% KM (bootstrap t) UCL 27.17

Maximum 49.6    95% KM (BCA) UCL 26.59

Mean 22.18    95% KM (Percentile Bootstrap) UCL 26.54

Median 20.38 95% KM (Chebyshev) UCL 32.75

SD 11.01 97.5% KM (Chebyshev) UCL 37.26

k star 3.509 99% KM (Chebyshev) UCL 46.11

Theta star 6.32

Nu star 140.3 Potential UCLs to Use

AppChi2 114    95% KM (t) UCL 26.47

   95% Gamma Approximate UCL 27.31    95% KM (Percentile Bootstrap) UCL 26.54

   95% Adjusted Gamma UCL 27.77

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 25 Number of Detected Data 18

Number of Distinct Detected Data 18 Number of Non-Detect Data 7

Number of Missing Values 5 Percent Non-Detects 28.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.201 Minimum Detected -1.603

Maximum Detected 152.5 Maximum Detected 5.027

Mean of Detected 26.04 Mean of Detected 1.52

SD of Detected 47.52 SD of Detected 2.01

Minimum Non-Detect 0.0586 Minimum Non-Detect -2.837

Maximum Non-Detect 2.98 Maximum Non-Detect 1.092

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 64.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.602 Shapiro Wilk Test Statistic 0.945

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 18.95 Mean 0.734

SD 41.64 SD 2.322

   95% DL/2 (t) UCL 33.2    95%  H-Stat (DL/2) UCL 123.2

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.588

SD in Log Scale 2.36
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Note: DL/2 is not a recommended method.
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A B C D E F G H I J K L
   95% Percentile Bootstrap UCL 33.75

   95% BCA Bootstrap UCL 36.35

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.355 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 73.42

nu star 12.77

A-D Test Statistic 1.16 Nonparametric Statistics

5% A-D Critical Value 0.825 Kaplan-Meier (KM) Method

K-S Test Statistic 0.825 Mean 18.91

5% K-S Critical Value 0.218 SD 40.82

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 8.401

   95% KM (t) UCL 33.28

Assuming Gamma Distribution    95% KM (z) UCL 32.72

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 33.13

Minimum 1E-09    95% KM (bootstrap t) UCL 49.43

Maximum 152.5    95% KM (BCA) UCL 33.36

Mean 20.05    95% KM (Percentile Bootstrap) UCL 33.41

Median 4.701 95% KM (Chebyshev) UCL 55.53

SD 41.24 97.5% KM (Chebyshev) UCL 71.37

k star 0.188 99% KM (Chebyshev) UCL 102.5

Theta star 106.5

Nu star 9.415 Potential UCLs to Use

AppChi2 3.579    95% KM (Chebyshev) UCL 55.53

   95% Gamma Approximate UCL 52.73

   95% Adjusted Gamma UCL 56.56
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM4.5E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Data 25 Number of Detected Data 20

Number of Distinct Detected Data 17 Number of Non-Detect Data 5

Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.2 Minimum Detected 0.182

Maximum Detected 12.3 Maximum Detected 2.51

Mean of Detected 4.32 Mean of Detected 1.334

SD of Detected 2.463 SD of Detected 0.518

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.827 Shapiro Wilk Test Statistic 0.968

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.976 Mean 1.257

SD 2.303 SD 0.487

   95% DL/2 (t) UCL 4.764    95%  H-Stat (DL/2) UCL 4.344

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.743 Mean in Log Scale 1.288

SD 3.69 SD in Log Scale 0.481

   95% MLE (t) UCL 4.006 Mean in Original Scale 4.075

   95% MLE (Tiku) UCL 5.836 SD in Original Scale 2.269

   95% Percentile Bootstrap UCL 4.856

   95% BCA Bootstrap UCL 4.969

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.447 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.253

nu star 137.9

A-D Test Statistic 0.473 Nonparametric Statistics
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A B C D E F G H I J K L
5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

K-S Test Statistic 0.746 Mean 4.075

5% K-S Critical Value 0.195 SD 2.236

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.468

   95% KM (t) UCL 4.875

Assuming Gamma Distribution    95% KM (z) UCL 4.844

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.873

Minimum 1.2    95% KM (bootstrap t) UCL 5.149

Maximum 12.3    95% KM (BCA) UCL 4.919

Mean 4.322    95% KM (Percentile Bootstrap) UCL 4.903

Median 4.043 95% KM (Chebyshev) UCL 6.113

SD 2.217 97.5% KM (Chebyshev) UCL 6.995

k star 4.287 99% KM (Chebyshev) UCL 8.728

Theta star 1.008

Nu star 214.3 Potential UCLs to Use

AppChi2 181.5    95% KM (BCA) UCL 4.919

   95% Gamma Approximate UCL 5.105

   95% Adjusted Gamma UCL 5.164

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 24

Raw Statistics Log-transformed Statistics

Minimum 1.6 Minimum of Log Data 0.47

Maximum 41000 Maximum of Log Data 10.62

Mean 3315 Mean of log Data 6.28

Median 570 SD of log Data 2.172

SD 8394

Coefficient of Variation 2.532

Skewness 4.141

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.423 Shapiro Wilk Test Statistic 0.976

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6187    95% H-UCL 37248

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 15140

   95% Adjusted-CLT UCL 7562  97.5% Chebyshev (MVUE) UCL 19804

   95% Modified-t UCL 6419    99% Chebyshev (MVUE) UCL 28966

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.348 Data appear Lognormal at 5% Significance Level

Theta Star 9516

nu star 17.42

Approximate Chi Square Value (.05) 8.972 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 6077
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A B C D E F G H I J K L
Adjusted Chi Square Value 8.559    95% Jackknife UCL 6187

   95% Standard Bootstrap UCL 6004

Anderson-Darling Test Statistic 1.03    95% Bootstrap-t UCL 14088

Anderson-Darling 5% Critical Value 0.837    95% Hall's Bootstrap UCL 15671

Kolmogorov-Smirnov Test Statistic 0.198    95% Percentile Bootstrap UCL 6172

Kolmogorov-Smirnov 5% Critical Value 0.188    95% BCA Bootstrap UCL 8023

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10633

97.5% Chebyshev(Mean, Sd) UCL 13800

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20020

   95% Approximate Gamma UCL 6436

   95% Adjusted Gamma UCL 6746

Potential UCL to Use Use 97.5% Chebyshev (MVUE) UCL 19804

Benzo(a)pyrene

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 25

Raw Statistics Log-transformed Statistics

Minimum 1.6 Minimum of Log Data 0.47

Maximum 48000 Maximum of Log Data 10.78

Mean 4294 Mean of log Data 6.584

Median 740 SD of log Data 2.212

SD 10024

Coefficient of Variation 2.334

Skewness 3.847

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.463 Shapiro Wilk Test Statistic 0.97

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7724    95% H-UCL 58879

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 22404

   95% Adjusted-CLT UCL 9240  97.5% Chebyshev (MVUE) UCL 29346

   95% Modified-t UCL 7981    99% Chebyshev (MVUE) UCL 42981

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.355 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 12079

nu star 17.77

Approximate Chi Square Value (.05) 9.228 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 7591

Adjusted Chi Square Value 8.809    95% Jackknife UCL 7724

   95% Standard Bootstrap UCL 7564

Anderson-Darling Test Statistic 0.87    95% Bootstrap-t UCL 15956

Anderson-Darling 5% Critical Value 0.835    95% Hall's Bootstrap UCL 18916

Kolmogorov-Smirnov Test Statistic 0.184    95% Percentile Bootstrap UCL 7808

Kolmogorov-Smirnov 5% Critical Value 0.188    95% BCA Bootstrap UCL 10141
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A B C D E F
Data follow Appr. Gamma Distribution at 5% Significance Level

G H I J K
95% Chebyshev(Mean, Sd) UCL

L
13032

97.5% Chebyshev(Mean, Sd) UCL 16813

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 24240

   95% Approximate Gamma UCL 8271

   95% Adjusted Gamma UCL 8664

Potential UCL to Use Use 95% Adjusted Gamma UCL 8664

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 22

Raw Statistics Log-transformed Statistics

Minimum 2.2 Minimum of Log Data 0.788

Maximum 44000 Maximum of Log Data 10.69

Mean 3756 Mean of log Data 6.494

Median 900 SD of log Data 2.167

SD 8976

Coefficient of Variation 2.39

Skewness 4.106

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.443 Shapiro Wilk Test Statistic 0.972

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6827    95% H-UCL 45279

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18557

   95% Adjusted-CLT UCL 8284  97.5% Chebyshev (MVUE) UCL 24270

   95% Modified-t UCL 7073    99% Chebyshev (MVUE) UCL 35493

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.363 Data appear Gamma Distributed at 5% Significance Level

Theta Star 10358

nu star 18.13

Approximate Chi Square Value (.05) 9.486 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 6709

Adjusted Chi Square Value 9.06    95% Jackknife UCL 6827

   95% Standard Bootstrap UCL 6589

Anderson-Darling Test Statistic 0.815    95% Bootstrap-t UCL 13872

Anderson-Darling 5% Critical Value 0.833    95% Hall's Bootstrap UCL 16792

Kolmogorov-Smirnov Test Statistic 0.167    95% Percentile Bootstrap UCL 6922

Kolmogorov-Smirnov 5% Critical Value 0.187    95% BCA Bootstrap UCL 8720

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11581

97.5% Chebyshev(Mean, Sd) UCL 14967

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 21617

   95% Approximate Gamma UCL 7180

   95% Adjusted Gamma UCL 7517
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A B C D E F
Potential UCL to Use

G H I J K
Use 95% Adjusted Gamma UCL

L
7517

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 24

Raw Statistics Log-transformed Statistics

Minimum 1.6 Minimum of Log Data 0.47

Maximum 42000 Maximum of Log Data 10.65

Mean 3392 Mean of log Data 6.286

Median 550 SD of log Data 2.22

SD 8519

Coefficient of Variation 2.511

Skewness 4.227

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.422 Shapiro Wilk Test Statistic 0.978

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6307    95% H-UCL 44972

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16897

   95% Adjusted-CLT UCL 7734  97.5% Chebyshev (MVUE) UCL 22138

   95% Modified-t UCL 6547    99% Chebyshev (MVUE) UCL 32432

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.346 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 9810

nu star 17.29

Approximate Chi Square Value (.05) 8.88 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 6195

Adjusted Chi Square Value 8.47    95% Jackknife UCL 6307

   95% Standard Bootstrap UCL 6168

Anderson-Darling Test Statistic 0.882    95% Bootstrap-t UCL 12570

Anderson-Darling 5% Critical Value 0.838    95% Hall's Bootstrap UCL 15454

Kolmogorov-Smirnov Test Statistic 0.177    95% Percentile Bootstrap UCL 6466

Kolmogorov-Smirnov 5% Critical Value 0.188    95% BCA Bootstrap UCL 8581

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10819

97.5% Chebyshev(Mean, Sd) UCL 14032

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20344

   95% Approximate Gamma UCL 6605

   95% Adjusted Gamma UCL 6925

Potential UCL to Use Use 95% Adjusted Gamma UCL 6925

Bis(2-ethylhexyl) phthalate
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Data not Gamma Distributed at 5% Significance Level SE of Mean 22.77

A B C D E F G H I J K L
Number of Valid Data 25 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 16

Percent Non-Detects 64.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 40 Minimum Detected 3.689

Maximum Detected 520 Maximum Detected 6.254

Mean of Detected 153.3 Mean of Detected 4.656

SD of Detected 163.4 SD of Detected 0.849

Minimum Non-Detect 20 Minimum Non-Detect 2.996

Maximum Non-Detect 200 Maximum Non-Detect 5.298

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.00%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.695 Shapiro Wilk Test Statistic 0.853

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 83.34 Mean 3.866

SD 111.8 SD 1.073

   95% DL/2 (t) UCL 121.6    95%  H-Stat (DL/2) UCL 119.8

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 3.577

SD in Log Scale 1.046

Mean in Original Scale 69.36

SD in Original Scale 114.5

   95% Percentile Bootstrap UCL 111.3

   95% BCA Bootstrap UCL 130.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.056 Data appear Lognormal at 5% Significance Level

Theta Star 145.2

nu star 19.01

A-D Test Statistic 0.951 Nonparametric Statistics

5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method

K-S Test Statistic 0.735 Mean 84.98

5% K-S Critical Value 0.284 SD 106.5



371 Anderson-Darling 5% Critical Value 0.835    95% Hall's Bootstrap UCL 2777

319
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325
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338
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344
345
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347
348
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355
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357
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360
361
362
363
364
365
366
367
368
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370

A B C D E F G H I J K L
   95% KM (t) UCL 123.9

Assuming Gamma Distribution    95% KM (z) UCL 122.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 117.7

Minimum 40    95% KM (bootstrap t) UCL 215.6

Maximum 520    95% KM (BCA) UCL 141.9

Mean 179.1    95% KM (Percentile Bootstrap) UCL 127.4

Median 153.8 95% KM (Chebyshev) UCL 184.2

SD 116.1 97.5% KM (Chebyshev) UCL 227.2

k star 2.331 99% KM (Chebyshev) UCL 311.5

Theta star 76.82

Nu star 116.6 Potential UCLs to Use

AppChi2 92.65    95% KM (t) UCL 123.9

   95% Gamma Approximate UCL 225.4    95% KM (% Bootstrap) UCL 127.4

   95% Adjusted Gamma UCL 228.9

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 22

Raw Statistics Log-transformed Statistics

Minimum 0.22 Minimum of Log Data -1.514

Maximum 6500 Maximum of Log Data 8.78

Mean 710.4 Mean of log Data 4.789

Median 150 SD of log Data 2.306

SD 1467

Coefficient of Variation 2.064

Skewness 3.141

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.533 Shapiro Wilk Test Statistic 0.963

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1212    95% H-UCL 14093

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4565

   95% Adjusted-CLT UCL 1390  97.5% Chebyshev (MVUE) UCL 5997

   95% Modified-t UCL 1243    99% Chebyshev (MVUE) UCL 8809

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.356 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1996

nu star 17.8

Approximate Chi Square Value (.05) 9.247 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 1193

Adjusted Chi Square Value 8.827    95% Jackknife UCL 1212

   95% Standard Bootstrap UCL 1190

Anderson-Darling Test Statistic 0.684    95% Bootstrap-t UCL 2044



424    95% Approximate Gamma UCL 5794
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A B C D E F G H I J K L
Kolmogorov-Smirnov Test Statistic 0.158    95% Percentile Bootstrap UCL 1232

Kolmogorov-Smirnov 5% Critical Value 0.188    95% BCA Bootstrap UCL 1393

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1989

97.5% Chebyshev(Mean, Sd) UCL 2542

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3629

   95% Approximate Gamma UCL 1368

   95% Adjusted Gamma UCL 1433

Potential UCL to Use Use 95% Adjusted Gamma UCL 1433

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 23

Raw Statistics Log-transformed Statistics

Minimum 0.9 Minimum of Log Data -0.105

Maximum 31000 Maximum of Log Data 10.34

Mean 3033 Mean of log Data 6.285

Median 640 SD of log Data 2.251

SD 6620

Coefficient of Variation 2.182

Skewness 3.588

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.497 Shapiro Wilk Test Statistic 0.963

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5299    95% H-UCL 50687

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18071

   95% Adjusted-CLT UCL 6227  97.5% Chebyshev (MVUE) UCL 23698

   95% Modified-t UCL 5457    99% Chebyshev (MVUE) UCL 34753

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.363 Data appear Gamma Distributed at 5% Significance Level

Theta Star 8349

nu star 18.17

Approximate Chi Square Value (.05) 9.512 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 5211

Adjusted Chi Square Value 9.085    95% Jackknife UCL 5299

   95% Standard Bootstrap UCL 5183

Anderson-Darling Test Statistic 0.694    95% Bootstrap-t UCL 9526

Anderson-Darling 5% Critical Value 0.833    95% Hall's Bootstrap UCL 13465

Kolmogorov-Smirnov Test Statistic 0.165    95% Percentile Bootstrap UCL 5477

Kolmogorov-Smirnov 5% Critical Value 0.187    95% BCA Bootstrap UCL 6673

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8805

97.5% Chebyshev(Mean, Sd) UCL 11302

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16207



477 Mercury
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A B C D E F G H I J K L
   95% Adjusted Gamma UCL 6066

Potential UCL to Use Use 95% Adjusted Gamma UCL 6066

Lead

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 24

Raw Statistics Log-transformed Statistics

Minimum 2.64 Minimum of Log Data 0.971

Maximum 1670 Maximum of Log Data 7.421

Mean 155.4 Mean of log Data 3.485

Median 22 SD of log Data 1.703

SD 368.7

Coefficient of Variation 2.373

Skewness 3.513

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.456 Shapiro Wilk Test Statistic 0.942

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 281.5    95% H-UCL 470.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 353.5

   95% Adjusted-CLT UCL 332  97.5% Chebyshev (MVUE) UCL 453.3

   95% Modified-t UCL 290.2    99% Chebyshev (MVUE) UCL 649.4

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.395 Data appear Lognormal at 5% Significance Level

Theta Star 393.4

nu star 19.75

Approximate Chi Square Value (.05) 10.66 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 276.7

Adjusted Chi Square Value 10.21    95% Jackknife UCL 281.5

   95% Standard Bootstrap UCL 271.3

Anderson-Darling Test Statistic 1.923    95% Bootstrap-t UCL 650.3

Anderson-Darling 5% Critical Value 0.825    95% Hall's Bootstrap UCL 774.1

Kolmogorov-Smirnov Test Statistic 0.248    95% Percentile Bootstrap UCL 285.2

Kolmogorov-Smirnov 5% Critical Value 0.187    95% BCA Bootstrap UCL 350.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 476.8

97.5% Chebyshev(Mean, Sd) UCL 615.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 889.1

   95% Approximate Gamma UCL 287.7

   95% Adjusted Gamma UCL 300.5

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 353.5
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A B C D E F G H I J K L

General Statistics

Number of Valid Observations 25 Number of Distinct Observations 23

Raw Statistics Log-transformed Statistics

Minimum 0.009 Minimum of Log Data -4.711

Maximum 0.119 Maximum of Log Data -2.129

Mean 0.0632 Mean of log Data -2.923

Median 0.07 SD of log Data 0.672

SD 0.0288

Coefficient of Variation 0.457

Skewness -0.307

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.966 Shapiro Wilk Test Statistic 0.832

Shapiro Wilk Critical Value 0.918 Shapiro Wilk Critical Value 0.918

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.073    95% H-UCL 0.0901

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.108

   95% Adjusted-CLT UCL 0.0723  97.5% Chebyshev (MVUE) UCL 0.127

   95% Modified-t UCL 0.073    99% Chebyshev (MVUE) UCL 0.162

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.895 Data appear Normal at 5% Significance Level

Theta Star 0.0218

nu star 144.7

Approximate Chi Square Value (.05) 117.9 Nonparametric Statistics

Adjusted Level of Significance 0.0395    95% CLT UCL 0.0726

Adjusted Chi Square Value 116.3    95% Jackknife UCL 0.073

   95% Standard Bootstrap UCL 0.0723

Anderson-Darling Test Statistic 1.071    95% Bootstrap-t UCL 0.0723

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 0.072

Kolmogorov-Smirnov Test Statistic 0.196    95% Percentile Bootstrap UCL 0.0726

Kolmogorov-Smirnov 5% Critical Value 0.176    95% BCA Bootstrap UCL 0.0719

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0883

97.5% Chebyshev(Mean, Sd) UCL 0.0992

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.121

   95% Approximate Gamma UCL 0.0775

   95% Adjusted Gamma UCL 0.0786

Potential UCL to Use Use 95% Student's-t UCL 0.073

Naphthalene

General Statistics

Number of Valid Data 25 Number of Detected Data 22

Number of Distinct Detected Data 22 Number of Non-Detect Data 3

Percent Non-Detects 12.00%



583 Nu star 9.444 Potential UCLs to Use
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A B C D E F G H I J K L
Raw Statistics Log-transformed Statistics

Minimum Detected 0.27 Minimum Detected -1.309

Maximum Detected 1700 Maximum Detected 7.438

Mean of Detected 165 Mean of Detected 3.888

SD of Detected 354.8 SD of Detected 1.869

Minimum Non-Detect 9.6 Minimum Non-Detect 2.262

Maximum Non-Detect 19 Maximum Non-Detect 2.944

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 17

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 32.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.432 Shapiro Wilk Test Statistic 0.93

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 146.1 Mean 3.665

SD 336 SD 1.858

   95% DL/2 (t) UCL 261.1    95%  H-Stat (DL/2) UCL 779.9

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 44.99 Mean in Log Scale 3.559

SD 422 SD in Log Scale 1.981

   95% MLE (t) UCL 189.4 Mean in Original Scale 145.6

   95% MLE (Tiku) UCL 197.3 SD in Original Scale 336.2

   95% Percentile Bootstrap UCL 277

   95% BCA Bootstrap UCL 356.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.478 Data appear Gamma Distributed at 5% Significance Level

Theta Star 344.9

nu star 21.05

A-D Test Statistic 0.575 Nonparametric Statistics

5% A-D Critical Value 0.803 Kaplan-Meier (KM) Method

K-S Test Statistic 0.803 Mean 145.7

5% K-S Critical Value 0.196 SD 329.4

Data appear Gamma Distributed at 5% Significance Level SE of Mean 67.42

   95% KM (t) UCL 261.1

Assuming Gamma Distribution    95% KM (z) UCL 256.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 260.7

Minimum 1E-09    95% KM (bootstrap t) UCL 534.4

Maximum 1700    95% KM (BCA) UCL 288.6

Mean 145.2    95% KM (Percentile Bootstrap) UCL 270.1

Median 48 95% KM (Chebyshev) UCL 439.6

SD 336.4 97.5% KM (Chebyshev) UCL 566.8

k star 0.189 99% KM (Chebyshev) UCL 816.6

Theta star 768.6



636 nu star 23.55
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A B C D E
AppChi2

F
3.597

G H I J K
   95% KM (Chebyshev) UCL

L
439.6

   95% Gamma Approximate UCL 381.1

   95% Adjusted Gamma UCL 408.7

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Number of Missing Values 19 Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 8 Minimum Detected 2.079

Maximum Detected 23 Maximum Detected 3.135

Mean of Detected 14.6 Mean of Detected 2.588

SD of Detected 6.95 SD of Detected 0.482

Minimum Non-Detect 6 Minimum Non-Detect 1.792

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.857 Shapiro Wilk Test Statistic 0.883

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.67 Mean 2.34

SD 7.815 SD 0.746

   95% DL/2 (t) UCL 19.1    95%  H-Stat (DL/2) UCL 32.37

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 12.47 Mean in Log Scale 2.385

SD 7.548 SD in Log Scale 0.659

   95% MLE (t) UCL 18.68 Mean in Original Scale 12.82

   95% MLE (Tiku) UCL 18.75 SD in Original Scale 7.591

   95% Percentile Bootstrap UCL 17.5

   95% BCA Bootstrap UCL 17.67

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.355 Data appear Normal at 5% Significance Level

Theta Star 6.199



688
689    95% DL/2 (t) UCL 43.08    95%  H-Stat (DL/2) UCL 43

637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687

SD 21.46 SD 0.86

A B C D E F G H I J K L

A-D Test Statistic 0.429 Nonparametric Statistics

5% A-D Critical Value 0.681 Kaplan-Meier (KM) Method

K-S Test Statistic 0.681 Mean 13.5

5% K-S Critical Value 0.358 SD 6.185

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.823

   95% KM (t) UCL 19.19

Assuming Gamma Distribution    95% KM (z) UCL 18.14

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19.05

Minimum 5.269    95% KM (bootstrap t) UCL 26.73

Maximum 23    95% KM (BCA) UCL 18.33

Mean 13.04    95% KM (Percentile Bootstrap) UCL 18.17

Median 10.5 95% KM (Chebyshev) UCL 25.8

SD 7.29 97.5% KM (Chebyshev) UCL 31.13

k star 2.049 99% KM (Chebyshev) UCL 41.59

Theta star 6.365

Nu star 24.59 Potential UCLs to Use

AppChi2 14.3    95% KM (t) UCL 19.19

   95% Gamma Approximate UCL 22.43    95% KM (Percentile Bootstrap) UCL 18.17

   95% Adjusted Gamma UCL 27.73

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 19 Number of Detected Data 15

Number of Distinct Detected Data 15 Number of Non-Detect Data 4

Number of Missing Values 4 Percent Non-Detects 21.05%

Raw Statistics Log-transformed Statistics

Minimum Detected 16 Minimum Detected 2.773

Maximum Detected 83.5 Maximum Detected 4.425

Mean of Detected 41.45 Mean of Detected 3.629

SD of Detected 18.37 SD of Detected 0.464

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 39 Maximum Non-Detect 3.664

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 52.63%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.951 Shapiro Wilk Test Statistic 0.97

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 34.54 Mean 3.275
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11
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A B C D E F G H I J K L

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 36.38 Mean in Log Scale 3.429

SD 20.24 SD in Log Scale 0.582

   95% MLE (t) UCL 44.43 Mean in Original Scale 35.88

   95% MLE (Tiku) UCL 46.65 SD in Original Scale 19.71

   95% Percentile Bootstrap UCL 43.24

   95% BCA Bootstrap UCL 43.89

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.364 Data appear Normal at 5% Significance Level

Theta Star 9.498

nu star 130.9

A-D Test Statistic 0.189 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

K-S Test Statistic 0.738 Mean 36.4

5% K-S Critical Value 0.222 SD 18.66

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.447

   95% KM (t) UCL 44.11

Assuming Gamma Distribution    95% KM (z) UCL 43.72

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 43.94

Minimum 7.636    95% KM (bootstrap t) UCL 46.08

Maximum 83.5    95% KM (BCA) UCL 44.93

Mean 37.07    95% KM (Percentile Bootstrap) UCL 44.72

Median 35.51 95% KM (Chebyshev) UCL 55.79

SD 19.01 97.5% KM (Chebyshev) UCL 64.17

k star 3.166 99% KM (Chebyshev) UCL 80.65

Theta star 11.71

Nu star 120.3 Potential UCLs to Use

AppChi2 96    95% KM (t) UCL 44.11

   95% Gamma Approximate UCL 46.46    95% KM (Percentile Bootstrap) UCL 44.72

   95% Adjusted Gamma UCL 47.4

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 20 Number of Detected Data 13

Number of Distinct Detected Data 12 Number of Non-Detect Data 7

Number of Missing Values 3 Percent Non-Detects 35.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.875 Minimum Detected -0.134

Maximum Detected 31.43 Maximum Detected 3.448

Mean of Detected 7.295 Mean of Detected 1.526

SD of Detected 8.407 SD of Detected 0.972

Minimum Non-Detect 0.4 Minimum Non-Detect -0.916

Maximum Non-Detect 1.9 Maximum Non-Detect 0.642
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Note: DL/2 is not a recommended method.
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A B C D E F G H I J K L
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 45.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.706 Shapiro Wilk Test Statistic 0.961

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.863 Mean 0.554

SD 7.499 SD 1.599

   95% DL/2 (t) UCL 7.762    95%  H-Stat (DL/2) UCL 11.35

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.59 Mean in Log Scale 0.704

SD 10.65 SD in Log Scale 1.407

   95% MLE (t) UCL 5.708 Mean in Original Scale 4.908

   95% MLE (Tiku) UCL 6.431 SD in Original Scale 7.469

   95% Percentile Bootstrap UCL 7.735

   95% BCA Bootstrap UCL 8.847

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.993 Data appear Gamma Distributed at 5% Significance Level

Theta Star 7.35

nu star 25.81

A-D Test Statistic 0.593 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

K-S Test Statistic 0.754 Mean 5.053

5% K-S Critical Value 0.242 SD 7.193

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.674

   95% KM (t) UCL 7.948

Assuming Gamma Distribution    95% KM (z) UCL 7.807

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.72

Minimum 1E-09    95% KM (bootstrap t) UCL 11.31

Maximum 31.43    95% KM (BCA) UCL 8.694

Mean 5.5    95% KM (Percentile Bootstrap) UCL 8.057

Median 2.82 95% KM (Chebyshev) UCL 12.35

SD 7.205 97.5% KM (Chebyshev) UCL 15.51

k star 0.388 99% KM (Chebyshev) UCL 21.71

Theta star 14.17

Nu star 15.52 Potential UCLs to Use

AppChi2 7.627    95% KM (BCA) UCL 8.694

   95% Gamma Approximate UCL 11.19

   95% Adjusted Gamma UCL 11.87
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM4.5W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Data 41 Number of Detected Data 37

Number of Distinct Detected Data 35 Number of Non-Detect Data 4

Number of Missing Values 3 Percent Non-Detects 9.76%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.54 Minimum Detected 0.432

Maximum Detected 12.5 Maximum Detected 2.526

Mean of Detected 3.715 Mean of Detected 1.232

SD of Detected 1.82 SD of Detected 0.388

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 5 Maximum Non-Detect 1.609

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.698 Shapiro Wilk Test Statistic 0.925

5% Shapiro Wilk Critical Value 0.936 5% Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.596 Mean 1.201

SD 1.765 SD 0.38

   95% DL/2 (t) UCL 4.061    95%  H-Stat (DL/2) UCL 3.823

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 1.226

SD in Log Scale 0.374

Mean in Original Scale 3.673

SD in Original Scale 1.745

   95% Percentile Bootstrap UCL 4.149

   95% BCA Bootstrap UCL 4.324

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.886 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.631

nu star 435.6

A-D Test Statistic 1.239 Nonparametric Statistics

5% A-D Critical Value 0.75 Kaplan-Meier (KM) Method

K-S Test Statistic 0.75 Mean 3.671

5% K-S Critical Value 0.145 SD 1.729
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Data not Gamma Distributed at 5% Significance Level SE of Mean 0.277

   95% KM (t) UCL 4.138

Assuming Gamma Distribution    95% KM (z) UCL 4.127

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.137

Minimum 1.54    95% KM (bootstrap t) UCL 4.44

Maximum 12.5    95% KM (BCA) UCL 4.152

Mean 3.725    95% KM (Percentile Bootstrap) UCL 4.161

Median 3.626 95% KM (Chebyshev) UCL 4.879

SD 1.741 97.5% KM (Chebyshev) UCL 5.401

k star 6.409 99% KM (Chebyshev) UCL 6.427

Theta star 0.581

Nu star 525.5 Potential UCLs to Use

AppChi2 473.4    95% KM (Chebyshev) UCL 4.879

   95% Gamma Approximate UCL 4.135

   95% Adjusted Gamma UCL 4.151

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 42 Number of Detected Data 42

Number of Distinct Detected Data 36 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.9 Minimum Detected 0.642

Maximum Detected 5100 Maximum Detected 8.537

Mean of Detected 551.9 Mean of Detected 5.197

SD of Detected 1044 SD of Detected 1.516

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.532 Shapiro Wilk Test Statistic 0.906

5% Shapiro Wilk Critical Value 0.942 5% Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 551.9 Mean 5.197

SD 1044 SD 1.516

   95% DL/2 (t) UCL 823    95%  H-Stat (DL/2) UCL 1151

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.535 Data do not follow a Discernable Distribution (0.05)

Theta Star 1031

nu star 44.95

A-D Test Statistic 3.196 Nonparametric Statistics

5% A-D Critical Value 0.808 Kaplan-Meier (KM) Method

K-S Test Statistic 0.808 Mean 551.9

5% K-S Critical Value 0.144 SD 1031

Data not Gamma Distributed at 5% Significance Level SE of Mean 161.1

   95% KM (t) UCL 823

Assuming Gamma Distribution    95% KM (z) UCL 816.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 823

Minimum 1.9    95% KM (bootstrap t) UCL 998

Maximum 5100    95% KM (BCA) UCL 841.8

Mean 551.9    95% KM (Percentile Bootstrap) UCL 836.5

Median 160 95% KM (Chebyshev) UCL 1254

SD 1044 97.5% KM (Chebyshev) UCL 1558

k star 0.535 99% KM (Chebyshev) UCL 2155

Theta star 1031

Nu star 44.95 Potential UCLs to Use

AppChi2 30.57  97.5% KM (Chebyshev) UCL 1558

   95% Gamma Approximate UCL 811.5

   95% Adjusted Gamma UCL 822.9

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 42 Number of Detected Data 42

Number of Distinct Detected Data 29 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.8 Minimum Detected 1.03

Maximum Detected 7500 Maximum Detected 8.923

Mean of Detected 759.1 Mean of Detected 5.538

SD of Detected 1452 SD of Detected 1.511

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.528 Shapiro Wilk Test Statistic 0.915

5% Shapiro Wilk Critical Value 0.942 5% Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 759.1 Mean 5.538
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   95% DL/2 (t) UCL 1136    95%  H-Stat (DL/2) UCL 1600

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.544 Data do not follow a Discernable Distribution (0.05)

Theta Star 1395

nu star 45.72

A-D Test Statistic 2.78 Nonparametric Statistics

5% A-D Critical Value 0.807 Kaplan-Meier (KM) Method

K-S Test Statistic 0.807 Mean 759.1

5% K-S Critical Value 0.144 SD 1435

Data not Gamma Distributed at 5% Significance Level SE of Mean 224.1

   95% KM (t) UCL 1136

Assuming Gamma Distribution    95% KM (z) UCL 1128

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1136

Minimum 2.8    95% KM (bootstrap t) UCL 1462

Maximum 7500    95% KM (BCA) UCL 1186

Mean 759.1    95% KM (Percentile Bootstrap) UCL 1133

Median 210 95% KM (Chebyshev) UCL 1736

SD 1452 97.5% KM (Chebyshev) UCL 2158

k star 0.544 99% KM (Chebyshev) UCL 2989

Theta star 1395

Nu star 45.72 Potential UCLs to Use

AppChi2 31.21  97.5% KM (Chebyshev) UCL 2158

   95% Gamma Approximate UCL 1112

   95% Adjusted Gamma UCL 1128

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 42 Number of Detected Data 42

Number of Distinct Detected Data 36 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.5 Minimum Detected 0.916

Maximum Detected 6500 Maximum Detected 8.78

Mean of Detected 659.7 Mean of Detected 5.452

SD of Detected 1243 SD of Detected 1.494

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.525 Shapiro Wilk Test Statistic 0.914

5% Shapiro Wilk Critical Value 0.942 5% Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 659.7 Mean 5.452

SD 1243 SD 1.494

   95% DL/2 (t) UCL 982.5    95%  H-Stat (DL/2) UCL 1414

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.568 Data do not follow a Discernable Distribution (0.05)

Theta Star 1161

nu star 47.73

A-D Test Statistic 2.409 Nonparametric Statistics

5% A-D Critical Value 0.804 Kaplan-Meier (KM) Method

K-S Test Statistic 0.804 Mean 659.7

5% K-S Critical Value 0.143 SD 1228

Data not Gamma Distributed at 5% Significance Level SE of Mean 191.8

   95% KM (t) UCL 982.5

Assuming Gamma Distribution    95% KM (z) UCL 975.2

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 982.5

Minimum 2.5    95% KM (bootstrap t) UCL 1277

Maximum 6500    95% KM (BCA) UCL 1037

Mean 659.7    95% KM (Percentile Bootstrap) UCL 994.4

Median 235 95% KM (Chebyshev) UCL 1496

SD 1243 97.5% KM (Chebyshev) UCL 1858

k star 0.568 99% KM (Chebyshev) UCL 2568

Theta star 1161

Nu star 47.73 Potential UCLs to Use

AppChi2 32.87    95% KM (Chebyshev) UCL 1496

   95% Gamma Approximate UCL 957.9

   95% Adjusted Gamma UCL 970.8

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 42 Number of Detected Data 42



318

266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317

AppChi2 38.26    95% KM (Chebyshev) UCL 624.7
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Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2 Minimum Detected 0.693

Maximum Detected 2300 Maximum Detected 7.741

Mean of Detected 290.8 Mean of Detected 4.776

SD of Detected 496.4 SD of Detected 1.38

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.549 Shapiro Wilk Test Statistic 0.909

5% Shapiro Wilk Critical Value 0.942 5% Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 290.8 Mean 4.776

SD 496.4 SD 1.38

   95% DL/2 (t) UCL 419.7    95%  H-Stat (DL/2) UCL 561.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.645 Data do not follow a Discernable Distribution (0.05)

Theta Star 450.9

nu star 54.18

A-D Test Statistic 2.675 Nonparametric Statistics

5% A-D Critical Value 0.796 Kaplan-Meier (KM) Method

K-S Test Statistic 0.796 Mean 290.8

5% K-S Critical Value 0.142 SD 490.5

Data not Gamma Distributed at 5% Significance Level SE of Mean 76.6

   95% KM (t) UCL 419.7

Assuming Gamma Distribution    95% KM (z) UCL 416.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 419.7

Minimum 2    95% KM (bootstrap t) UCL 518.5

Maximum 2300    95% KM (BCA) UCL 426.1

Mean 290.8    95% KM (Percentile Bootstrap) UCL 417.5

Median 110 95% KM (Chebyshev) UCL 624.7

SD 496.4 97.5% KM (Chebyshev) UCL 769.2

k star 0.645 99% KM (Chebyshev) UCL 1053

Theta star 450.9

Nu star 54.18 Potential UCLs to Use
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   95% Gamma Approximate UCL 411.7

   95% Adjusted Gamma UCL 416.9

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 38 Number of Detected Data 11

Number of Distinct Detected Data 11 Number of Non-Detect Data 27

Number of Missing Values 6 Percent Non-Detects 71.05%

Raw Statistics Log-transformed Statistics

Minimum Detected 42 Minimum Detected 3.738

Maximum Detected 230 Maximum Detected 5.438

Mean of Detected 92 Mean of Detected 4.35

SD of Detected 64.6 SD of Detected 0.574

Minimum Non-Detect 6.7 Minimum Non-Detect 1.902

Maximum Non-Detect 190 Maximum Non-Detect 5.247

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.74%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.73 Shapiro Wilk Test Statistic 0.844

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 49.54 Mean 3.458

SD 48.84 SD 1.015

   95% DL/2 (t) UCL 62.9    95%  H-Stat (DL/2) UCL 64.48

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 3.388

SD in Log Scale 0.737

Mean in Original Scale 41.57

SD in Original Scale 47.23

   95% Percentile Bootstrap UCL 54.59

   95% BCA Bootstrap UCL 59.29

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.285 Data do not follow a Discernable Distribution (0.05)

Theta Star 40.26

nu star 50.28

A-D Test Statistic 1.015 Nonparametric Statistics

5% A-D Critical Value 0.733 Kaplan-Meier (KM) Method

K-S Test Statistic 0.733 Mean 58.2
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Data not Gamma Distributed at 5% Significance Level SE of Mean 6.955

   95% KM (t) UCL 69.93

Assuming Gamma Distribution    95% KM (z) UCL 69.64

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 67.86

Minimum 42    95% KM (bootstrap t) UCL 82

Maximum 230    95% KM (BCA) UCL 76.79

Mean 94.11    95% KM (Percentile Bootstrap) UCL 73.43

Median 92.19 95% KM (Chebyshev) UCL 88.51

SD 33.88 97.5% KM (Chebyshev) UCL 101.6

k star 9.21 99% KM (Chebyshev) UCL 127.4

Theta star 10.22

Nu star 699.9 Potential UCLs to Use

AppChi2 639.5    95% KM (t) UCL 69.93

   95% Gamma Approximate UCL 103    95% KM (% Bootstrap) UCL 73.43

   95% Adjusted Gamma UCL 103.4

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 42 Number of Detected Data 40

Number of Distinct Detected Data 32 Number of Non-Detect Data 2

Number of Missing Values 2 Percent Non-Detects 4.76%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.54 Minimum Detected -0.616

Maximum Detected 590 Maximum Detected 6.38

Mean of Detected 88.31 Mean of Detected 3.434

SD of Detected 154.9 SD of Detected 1.513

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 19 Maximum Non-Detect 2.944

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.55 Shapiro Wilk Test Statistic 0.931

5% Shapiro Wilk Critical Value 0.94 5% Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 84.56 Mean 3.378

SD 152 SD 1.498

   95% DL/2 (t) UCL 124    95%  H-Stat (DL/2) UCL 158.1

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 43.17 Mean in Log Scale 3.353

SD 190.9 SD in Log Scale 1.523

   95% MLE (t) UCL 92.73 Mean in Original Scale 84.39

   95% MLE (Tiku) UCL 95.06 SD in Original Scale 152.1

   95% Percentile Bootstrap UCL 123.6
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.564 Data do not follow a Discernable Distribution (0.05)

Theta Star 156.6

nu star 45.11

A-D Test Statistic 2.426 Nonparametric Statistics

5% A-D Critical Value 0.804 Kaplan-Meier (KM) Method

K-S Test Statistic 0.804 Mean 84.52

5% K-S Critical Value 0.147 SD 150.2

Data not Gamma Distributed at 5% Significance Level SE of Mean 23.47

   95% KM (t) UCL 124

Assuming Gamma Distribution    95% KM (z) UCL 123.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 124

Minimum 1E-09    95% KM (bootstrap t) UCL 142.2

Maximum 590    95% KM (BCA) UCL 127.9

Mean 84.11    95% KM (Percentile Bootstrap) UCL 125.9

Median 27 95% KM (Chebyshev) UCL 186.8

SD 152.2 97.5% KM (Chebyshev) UCL 231.1

k star 0.311 99% KM (Chebyshev) UCL 318.1

Theta star 270.3

Nu star 26.14 Potential UCLs to Use

AppChi2 15.48  97.5% KM (Chebyshev) UCL 231.1

   95% Gamma Approximate UCL 142

   95% Adjusted Gamma UCL 144.7

Note: DL/2 is not a recommended method.

Dieldrin

General Statistics

Number of Valid Data 17 Number of Detected Data 10

Number of Distinct Detected Data 10 Number of Non-Detect Data 7

Number of Missing Values 21 Percent Non-Detects 41.18%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0653 Minimum Detected -2.729

Maximum Detected 0.391 Maximum Detected -0.939

Mean of Detected 0.181 Mean of Detected -1.853

SD of Detected 0.105 SD of Detected 0.558

Minimum Non-Detect 0.051 Minimum Non-Detect -2.976

Maximum Non-Detect 0.369 Maximum Non-Detect -0.997

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.12%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.858 Shapiro Wilk Test Statistic 0.956

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level



530 SD of Detected 1115 SD of Detected 1.52

478
479
480
481
482
483
484
485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529

A B C D E F G H I J K L
Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.133 Mean -2.328

SD 0.104 SD 0.868

   95% DL/2 (t) UCL 0.178    95%  H-Stat (DL/2) UCL 0.156

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.243

SD in Log Scale 0.669

Mean in Original Scale 0.133

SD in Original Scale 0.0995

   95% Percentile Bootstrap UCL 0.173

   95% BCA Bootstrap UCL 0.185

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.657 Data appear Normal at 5% Significance Level

Theta Star 0.0679

nu star 53.15

A-D Test Statistic 0.353 Nonparametric Statistics

5% A-D Critical Value 0.73 Kaplan-Meier (KM) Method

K-S Test Statistic 0.73 Mean 0.14

5% K-S Critical Value 0.268 SD 0.0942

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0248

   95% KM (t) UCL 0.184

Assuming Gamma Distribution    95% KM (z) UCL 0.181

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.181

Minimum 0.0653    95% KM (bootstrap t) UCL 0.207

Maximum 0.391    95% KM (BCA) UCL 0.198

Mean 0.169    95% KM (Percentile Bootstrap) UCL 0.188

Median 0.149 95% KM (Chebyshev) UCL 0.248

SD 0.088 97.5% KM (Chebyshev) UCL 0.295

k star 3.834 99% KM (Chebyshev) UCL 0.387

Theta star 0.044

Nu star 130.4 Potential UCLs to Use

AppChi2 105    95% KM (t) UCL 0.184

   95% Gamma Approximate UCL 0.209    95% KM (Percentile Bootstrap) UCL 0.188

   95% Adjusted Gamma UCL 0.214

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 42 Number of Detected Data 42

Number of Distinct Detected Data 38 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.5 Minimum Detected 0.916

Maximum Detected 5900 Maximum Detected 8.683

Mean of Detected 594.8 Mean of Detected 5.304
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A B C D E F G H I J K L
Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.539 Shapiro Wilk Test Statistic 0.925

5% Shapiro Wilk Critical Value 0.942 5% Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 594.8 Mean 5.304

SD 1115 SD 1.52

   95% DL/2 (t) UCL 884.2    95%  H-Stat (DL/2) UCL 1293

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.549 Data do not follow a Discernable Distribution (0.05)

Theta Star 1084

nu star 46.09

A-D Test Statistic 2.272 Nonparametric Statistics

5% A-D Critical Value 0.806 Kaplan-Meier (KM) Method

K-S Test Statistic 0.806 Mean 594.8

5% K-S Critical Value 0.144 SD 1101

Data not Gamma Distributed at 5% Significance Level SE of Mean 172

   95% KM (t) UCL 884.2

Assuming Gamma Distribution    95% KM (z) UCL 877.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 884.2

Minimum 2.5    95% KM (bootstrap t) UCL 1119

Maximum 5900    95% KM (BCA) UCL 926.4

Mean 594.8    95% KM (Percentile Bootstrap) UCL 901.4

Median 180 95% KM (Chebyshev) UCL 1345

SD 1115 97.5% KM (Chebyshev) UCL 1669

k star 0.549 99% KM (Chebyshev) UCL 2306

Theta star 1084

Nu star 46.09 Potential UCLs to Use

AppChi2 31.52  97.5% KM (Chebyshev) UCL 1669

   95% Gamma Approximate UCL 869.9

   95% Adjusted Gamma UCL 881.9

Note: DL/2 is not a recommended method.

Lead
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A B C D E F G H I J K
General Statistics

L

Number of Valid Data 41 Number of Detected Data 41

Number of Distinct Detected Data 38 Number of Non-Detect Data 0

Number of Missing Values 3 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.75 Minimum Detected 1.012

Maximum Detected 330 Maximum Detected 5.799

Mean of Detected 28.47 Mean of Detected 2.895

SD of Detected 50.63 SD of Detected 0.819

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.374 Shapiro Wilk Test Statistic 0.907

5% Shapiro Wilk Critical Value 0.941 5% Shapiro Wilk Critical Value 0.941

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 28.47 Mean 2.895

SD 50.63 SD 0.819

   95% DL/2 (t) UCL 41.78    95%  H-Stat (DL/2) UCL 33.46

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.167 Data do not follow a Discernable Distribution (0.05)

Theta Star 24.39

nu star 95.71

A-D Test Statistic 3.283 Nonparametric Statistics

5% A-D Critical Value 0.772 Kaplan-Meier (KM) Method

K-S Test Statistic 0.772 Mean 28.47

5% K-S Critical Value 0.141 SD 50.01

Data not Gamma Distributed at 5% Significance Level SE of Mean 7.907

   95% KM (t) UCL 41.78

Assuming Gamma Distribution    95% KM (z) UCL 41.47

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 41.78

Minimum 2.75    95% KM (bootstrap t) UCL 70.27

Maximum 330    95% KM (BCA) UCL 41.6

Mean 28.47    95% KM (Percentile Bootstrap) UCL 43.2

Median 16.4 95% KM (Chebyshev) UCL 62.93

SD 50.63 97.5% KM (Chebyshev) UCL 77.85
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A B C D E F G H I J K L
Theta star 24.39

Nu star 95.71 Potential UCLs to Use

AppChi2 74.14    95% KM (Chebyshev) UCL 62.93

   95% Gamma Approximate UCL 36.75

   95% Adjusted Gamma UCL 37.09

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 38 Number of Detected Data 36

Number of Distinct Detected Data 25 Number of Non-Detect Data 2

Number of Missing Values 6 Percent Non-Detects 5.26%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.008 Minimum Detected -4.828

Maximum Detected 0.74 Maximum Detected -0.301

Mean of Detected 0.0892 Mean of Detected -2.793

SD of Detected 0.122 SD of Detected 0.805

Minimum Non-Detect 0.008 Minimum Non-Detect -4.828

Maximum Non-Detect 0.07 Maximum Non-Detect -2.659

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 16

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 57.89%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.47 Shapiro Wilk Test Statistic 0.933

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0855 Mean -2.879

SD 0.12 SD 0.902

   95% DL/2 (t) UCL 0.118    95%  H-Stat (DL/2) UCL 0.111

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.857

SD in Log Scale 0.846

Mean in Original Scale 0.0857

SD in Original Scale 0.12

   95% Percentile Bootstrap UCL 0.123

   95% BCA Bootstrap UCL 0.139

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.371 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.065

nu star 98.73
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A B C D E F G H I J K L
5% A-D Critical Value 0.767 Kaplan-Meier (KM) Method

K-S Test Statistic 0.767 Mean 0.0858

5% K-S Critical Value 0.15 SD 0.118

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0195

   95% KM (t) UCL 0.119

Assuming Gamma Distribution    95% KM (z) UCL 0.118

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.118

Minimum 1E-09    95% KM (bootstrap t) UCL 0.177

Maximum 0.74    95% KM (BCA) UCL 0.123

Mean 0.0858    95% KM (Percentile Bootstrap) UCL 0.12

Median 0.06 95% KM (Chebyshev) UCL 0.171

SD 0.12 97.5% KM (Chebyshev) UCL 0.207

k star 0.696 99% KM (Chebyshev) UCL 0.28

Theta star 0.123

Nu star 52.91 Potential UCLs to Use

AppChi2 37.2    95% KM (Chebyshev) UCL 0.171

   95% Gamma Approximate UCL 0.122

   95% Adjusted Gamma UCL 0.124

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 42 Number of Detected Data 35

Number of Distinct Detected Data 29 Number of Non-Detect Data 7

Number of Missing Values 2 Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 12 Minimum Detected 2.485

Maximum Detected 1400 Maximum Detected 7.244

Mean of Detected 196.1 Mean of Detected 4.208

SD of Detected 362.6 SD of Detected 1.333

Minimum Non-Detect 0.43 Minimum Non-Detect -0.844

Maximum Non-Detect 13 Maximum Non-Detect 2.565

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 33

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 21.43%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.537 Shapiro Wilk Test Statistic 0.888

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 163.7 Mean 3.464

SD 338.2 SD 2.158

   95% DL/2 (t) UCL 251.6    95%  H-Stat (DL/2) UCL 704.9
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Mean 105.4 Mean in Log Scale 3.726

SD 391.3 SD in Log Scale 1.633

   95% MLE (t) UCL 207 Mean in Original Scale 164

   95% MLE (Tiku) UCL 205.5 SD in Original Scale 338.1

   95% Percentile Bootstrap UCL 255.3

   95% BCA Bootstrap UCL 273.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.549 Data do not follow a Discernable Distribution (0.05)

Theta Star 356.9

nu star 38.46

A-D Test Statistic 3.3 Nonparametric Statistics

5% A-D Critical Value 0.804 Kaplan-Meier (KM) Method

K-S Test Statistic 0.804 Mean 165.4

5% K-S Critical Value 0.156 SD 333.4

Data not Gamma Distributed at 5% Significance Level SE of Mean 52.2

   95% KM (t) UCL 253.2

Assuming Gamma Distribution    95% KM (z) UCL 251.3

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 253

Minimum 1E-09    95% KM (bootstrap t) UCL 307.1

Maximum 1400    95% KM (BCA) UCL 265.5

Mean 163.4    95% KM (Percentile Bootstrap) UCL 260

Median 43.5 95% KM (Chebyshev) UCL 392.9

SD 338.4 97.5% KM (Chebyshev) UCL 491.4

k star 0.157 99% KM (Chebyshev) UCL 684.8

Theta star 1040

Nu star 13.2 Potential UCLs to Use

AppChi2 6.025    95% KM (Chebyshev) UCL 392.9

   95% Gamma Approximate UCL 357.9

   95% Adjusted Gamma UCL 368.5

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 12 Number of Detected Data 12

Number of Distinct Detected Data 11 Number of Non-Detect Data 0

Number of Missing Values 32 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.026 Minimum Detected -3.65

Maximum Detected 23 Maximum Detected 3.135

Mean of Detected 9.029 Mean of Detected -0.0534

SD of Detected 10.17 SD of Detected 3.049

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics
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5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 9.029 Mean -0.0534

SD 10.17 SD 3.049

   95% DL/2 (t) UCL 14.3    95%  H-Stat (DL/2) UCL 81216

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.284 Data do not follow a Discernable Distribution (0.05)

Theta Star 31.75

nu star 6.825

A-D Test Statistic 1.39 Nonparametric Statistics

5% A-D Critical Value 0.823 Kaplan-Meier (KM) Method

K-S Test Statistic 0.823 Mean 9.029

5% K-S Critical Value 0.265 SD 9.737

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.936

   95% KM (t) UCL 14.3

Assuming Gamma Distribution    95% KM (z) UCL 13.86

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.3

Minimum 0.026    95% KM (bootstrap t) UCL 14.75

Maximum 23    95% KM (BCA) UCL 13.52

Mean 9.029    95% KM (Percentile Bootstrap) UCL 13.6

Median 5.048 95% KM (Chebyshev) UCL 21.83

SD 10.17 97.5% KM (Chebyshev) UCL 27.36

k star 0.284 99% KM (Chebyshev) UCL 38.24

Theta star 31.75

Nu star 6.825 Potential UCLs to Use

AppChi2 2.075    99% KM (Chebyshev) UCL 38.24

   95% Gamma Approximate UCL 29.7

   95% Adjusted Gamma UCL 36.26

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 24 Number of Detected Data 15

Number of Distinct Detected Data 15 Number of Non-Detect Data 9

Number of Missing Values 16 Percent Non-Detects 37.50%
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Nu star 149.6 Potential UCLs to Use

AppChi2 122.3    95% KM (Percentile Bootstrap) UCL 38.37
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Minimum Detected 15 Minimum Detected 2.708

Maximum Detected 131.5 Maximum Detected 4.879

Mean of Detected 36.8 Mean of Detected 3.442

SD of Detected 28.37 SD of Detected 0.532

Minimum Non-Detect 1.7 Minimum Non-Detect 0.531

Maximum Non-Detect 38 Maximum Non-Detect 3.638

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.635 Shapiro Wilk Test Statistic 0.902

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 24.54 Mean 2.468

SD 27.62 SD 1.476

   95% DL/2 (t) UCL 34.21    95%  H-Stat (DL/2) UCL 42.79

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.017

SD in Log Scale 0.706

Mean in Original Scale 26.85

SD in Original Scale 25.77

   95% Percentile Bootstrap UCL 35.88

   95% BCA Bootstrap UCL 39.74

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.618 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 14.06

nu star 78.55

A-D Test Statistic 0.866 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

K-S Test Statistic 0.744 Mean 28.87

5% K-S Critical Value 0.223 SD 24.03

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 5.086

   95% KM (t) UCL 37.59

Assuming Gamma Distribution    95% KM (z) UCL 37.24

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 36.66

Minimum 15    95% KM (bootstrap t) UCL 46.05

Maximum 131.5    95% KM (BCA) UCL 41.22

Mean 31.46    95% KM (Percentile Bootstrap) UCL 38.37

Median 22.68 95% KM (Chebyshev) UCL 51.04

SD 23.91 97.5% KM (Chebyshev) UCL 60.64

k star 3.116 99% KM (Chebyshev) UCL 79.48

Theta star 10.1
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   95% Gamma Approximate UCL 38.48

   95% Adjusted Gamma UCL 39.03

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 23 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 6

Number of Missing Values 17 Percent Non-Detects 26.09%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.117 Minimum Detected -2.146

Maximum Detected 49.97 Maximum Detected 3.911

Mean of Detected 5.981 Mean of Detected 0.514

SD of Detected 12.5 SD of Detected 1.568

Minimum Non-Detect 0.0555 Minimum Non-Detect -2.891

Maximum Non-Detect 2.1 Maximum Non-Detect 0.742

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 78.26%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.505 Shapiro Wilk Test Statistic 0.943

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.524 Mean -0.116

SD 10.95 SD 1.893

   95% DL/2 (t) UCL 8.445    95%  H-Stat (DL/2) UCL 16.06

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -0.156

SD in Log Scale 1.838

Mean in Original Scale 4.475

SD in Original Scale 10.97

   95% Percentile Bootstrap UCL 8.679

   95% BCA Bootstrap UCL 11.07

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.45 Data appear Lognormal at 5% Significance Level

Theta Star 13.3

nu star 15.29

A-D Test Statistic 1.384 Nonparametric Statistics

5% A-D Critical Value 0.798 Kaplan-Meier (KM) Method



1006
1007

   95% DL/2 (t) UCL 11447    95%  H-Stat (DL/2) UCL 163587
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A B C D E F
Data not Gamma Distributed at 5% Significance Level

G H I J K
SE of Mean

L
2.303

   95% KM (t) UCL 8.465

Assuming Gamma Distribution    95% KM (z) UCL 8.298

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 8.421

Minimum 0.117    95% KM (bootstrap t) UCL 21

Maximum 49.97    95% KM (BCA) UCL 9.179

Mean 5.321    95% KM (Percentile Bootstrap) UCL 8.436

Median 1.594 95% KM (Chebyshev) UCL 14.55

SD 10.73 97.5% KM (Chebyshev) UCL 18.89

k star 0.573 99% KM (Chebyshev) UCL 27.43

Theta star 9.281

Nu star 26.38 Potential UCLs to Use

AppChi2 15.67    99% KM (Chebyshev) UCL 27.43

   95% Gamma Approximate UCL 8.958

   95% Adjusted Gamma UCL 9.313

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 19 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 781 Minimum Detected 6.661

Maximum Detected 16188 Maximum Detected 9.692

Mean of Detected 5521 Mean of Detected 8.109

SD of Detected 6216 SD of Detected 1.156

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.798 Shapiro Wilk Test Statistic 0.987

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5521 Mean 8.109

SD 6216 SD 1.156
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Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set
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Maximum Likelihood Estimate(MLE) Method

F
N/A

G H I J K
Log ROS Method

L

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.582 Data appear Normal at 5% Significance Level

Theta Star 9482

nu star 5.823

A-D Test Statistic 0.249 Nonparametric Statistics

5% A-D Critical Value 0.69 Kaplan-Meier (KM) Method

K-S Test Statistic 0.69 Mean 5521

5% K-S Critical Value 0.364 SD 5559

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2780

   95% KM (t) UCL 11447

Assuming Gamma Distribution    95% KM (z) UCL 10094

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 11447

Minimum 781    95% KM (bootstrap t) UCL 19042

Maximum 16188    95% KM (BCA) UCL 10025

Mean 5521    95% KM (Percentile Bootstrap) UCL 9322

Median 3811 95% KM (Chebyshev) UCL 17638

SD 6216 97.5% KM (Chebyshev) UCL 22881

k star 0.582 99% KM (Chebyshev) UCL 33179

Theta star 9482

Nu star 5.823 Potential UCLs to Use

AppChi2 1.55    95% KM (t) UCL 11447

   95% Gamma Approximate UCL 20742    95% KM (Percentile Bootstrap) UCL 9322

   95% Adjusted Gamma UCL 41311

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 19 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.481 Minimum Detected -0.732

Maximum Detected 3.305 Maximum Detected 1.196

Mean of Detected 1.41 Mean of Detected 0.106

SD of Detected 1.136 SD of Detected 0.759

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.847 Shapiro Wilk Test Statistic 0.966

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.41 Mean 0.106

SD 1.136 SD 0.759

   95% DL/2 (t) UCL 2.493    95%  H-Stat (DL/2) UCL 6.504

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.036 Data appear Normal at 5% Significance Level

Theta Star 1.361

nu star 10.36

A-D Test Statistic 0.272 Nonparametric Statistics

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method

K-S Test Statistic 0.684 Mean 1.41

5% K-S Critical Value 0.36 SD 1.016

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.508

   95% KM (t) UCL 2.493

Assuming Gamma Distribution    95% KM (z) UCL 2.245

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.493

Minimum 0.481    95% KM (bootstrap t) UCL 3.665

Maximum 3.305    95% KM (BCA) UCL 2.232

Mean 1.41    95% KM (Percentile Bootstrap) UCL 2.302

Median 1.114 95% KM (Chebyshev) UCL 3.624

SD 1.136 97.5% KM (Chebyshev) UCL 4.582

k star 1.036 99% KM (Chebyshev) UCL 6.464

Theta star 1.361

Nu star 10.36 Potential UCLs to Use

AppChi2 4.168    95% KM (t) UCL 2.493

   95% Gamma Approximate UCL 3.504    95% KM (Percentile Bootstrap) UCL 2.302

   95% Adjusted Gamma UCL 5.535

Note: DL/2 is not a recommended method.
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 30151

   95% KM (t) UCL 149260

5% K-S Critical Value 0.361 SD 60303
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General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 19 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 15201 Minimum Detected 9.629

Maximum Detected 160403 Maximum Detected 11.99

Mean of Detected 84982 Mean of Detected 11.01

SD of Detected 67421 SD of Detected 1.001

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.857 Shapiro Wilk Test Statistic 0.92

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 84982 Mean 11.01

SD 67421 SD 1.001

   95% DL/2 (t) UCL 149260    95%  H-Stat (DL/2) UCL 1163189

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.778 Data appear Normal at 5% Significance Level

Theta Star 109198

nu star 7.782

A-D Test Statistic 0.335 Nonparametric Statistics

5% A-D Critical Value 0.686 Kaplan-Meier (KM) Method

K-S Test Statistic 0.686 Mean 84982
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Assuming Gamma Distribution    95% KM (z) UCL 134577

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 149260

Minimum 15201    95% KM (bootstrap t) UCL 233316

Maximum 160403    95% KM (BCA) UCL 128301

Mean 84982    95% KM (Percentile Bootstrap) UCL 132318

Median 61273 95% KM (Chebyshev) UCL 216409

SD 67421 97.5% KM (Chebyshev) UCL 273278

k star 0.778 99% KM (Chebyshev) UCL 384985

Theta star 109198

Nu star 7.782 Potential UCLs to Use

AppChi2 2.61    95% KM (t) UCL 149260

   95% Gamma Approximate UCL 253429    95% KM (Percentile Bootstrap) UCL 132318

   95% Adjusted Gamma UCL 443255

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 19 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 14420 Minimum Detected 9.576

Maximum Detected 156592 Maximum Detected 11.96

Mean of Detected 79461 Mean of Detected 10.94

SD of Detected 63412 SD of Detected 0.994

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Test Statistic 0.936

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 79461 Mean 10.94

SD 63412 SD 0.994

   95% DL/2 (t) UCL 139917    95%  H-Stat (DL/2) UCL 1047831
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 412128
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SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.782 Data appear Normal at 5% Significance Level

Theta Star 101584

nu star 7.822

A-D Test Statistic 0.295 Nonparametric Statistics

5% A-D Critical Value 0.686 Kaplan-Meier (KM) Method

K-S Test Statistic 0.686 Mean 79461

5% K-S Critical Value 0.361 SD 56718

Data appear Gamma Distributed at 5% Significance Level SE of Mean 28359

   95% KM (t) UCL 139917

Assuming Gamma Distribution    95% KM (z) UCL 126107

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 139917

Minimum 14420    95% KM (bootstrap t) UCL 246749

Maximum 156592    95% KM (BCA) UCL 120145

Mean 79461    95% KM (Percentile Bootstrap) UCL 124151

Median 56061 95% KM (Chebyshev) UCL 203074

SD 63412 97.5% KM (Chebyshev) UCL 256561

k star 0.782 99% KM (Chebyshev) UCL 361627

Theta star 101584

Nu star 7.822 Potential UCLs to Use

AppChi2 2.632    95% KM (t) UCL 139917

   95% Gamma Approximate UCL 236111    95% KM (Percentile Bootstrap) UCL 124151
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM5.0E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Data 22 Number of Detected Data 20

Number of Distinct Detected Data 20 Number of Non-Detect Data 2

Percent Non-Detects 9.09%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.98 Minimum Detected 0.683

Maximum Detected 6 Maximum Detected 1.792

Mean of Detected 3.313 Mean of Detected 1.158

SD of Detected 0.987 SD of Detected 0.29

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 5 Maximum Non-Detect 1.609

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.971

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.239 Mean 1.136

SD 0.968 SD 0.285

   95% DL/2 (t) UCL 3.594    95%  H-Stat (DL/2) UCL 3.631

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.155

SD in Log Scale 0.279

Mean in Original Scale 3.296

SD in Original Scale 0.948

   95% Percentile Bootstrap UCL 3.648

   95% BCA Bootstrap UCL 3.661

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 10.71 Data appear Normal at 5% Significance Level

Theta Star 0.309

nu star 428.5

A-D Test Statistic 0.239 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.742 Mean 3.3

5% K-S Critical Value 0.194 SD 0.946
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.213

   95% KM (t) UCL 3.667

Assuming Gamma Distribution    95% KM (z) UCL 3.651

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.668

Minimum 1.98    95% KM (bootstrap t) UCL 3.705

Maximum 6    95% KM (BCA) UCL 3.67

Mean 3.324    95% KM (Percentile Bootstrap) UCL 3.643

Median 3.275 95% KM (Chebyshev) UCL 4.23

SD 0.945 97.5% KM (Chebyshev) UCL 4.633

k star 11.8 99% KM (Chebyshev) UCL 5.424

Theta star 0.282

Nu star 519 Potential UCLs to Use

AppChi2 467.2    95% KM (t) UCL 3.667

   95% Gamma Approximate UCL 3.693    95% KM (Percentile Bootstrap) UCL 3.643

   95% Adjusted Gamma UCL 3.722

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 21

Raw Statistics Log-transformed Statistics

Minimum 12.8 Minimum of Log Data 2.549

Maximum 990 Maximum of Log Data 6.898

Mean 213.7 Mean of log Data 4.735

Median 110.1 SD of log Data 1.162

SD 263

Coefficient of Variation 1.231

Skewness 1.919

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.723 Shapiro Wilk Test Statistic 0.98

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 310.2    95% H-UCL 451.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 479.6

   95% Adjusted-CLT UCL 330.5  97.5% Chebyshev (MVUE) UCL 594.8

   95% Modified-t UCL 314    99% Chebyshev (MVUE) UCL 821.2

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.829 Data appear Gamma Distributed at 5% Significance Level

Theta Star 257.8

nu star 36.48

Approximate Chi Square Value (.05) 23.65 Nonparametric Statistics

Adjusted Level of Significance 0.0386    95% CLT UCL 305.9

Adjusted Chi Square Value 22.88    95% Jackknife UCL 310.2

   95% Standard Bootstrap UCL 303.4

Anderson-Darling Test Statistic 0.608    95% Bootstrap-t UCL 365
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Anderson-Darling 5% Critical Value 0.774    95% Hall's Bootstrap UCL 324.2

Kolmogorov-Smirnov Test Statistic 0.144    95% Percentile Bootstrap UCL 311.4

Kolmogorov-Smirnov 5% Critical Value 0.191    95% BCA Bootstrap UCL 332.4

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 458.1

97.5% Chebyshev(Mean, Sd) UCL 563.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 771.7

   95% Approximate Gamma UCL 329.6

   95% Adjusted Gamma UCL 340.7

Potential UCL to Use Use 95% Approximate Gamma UCL 329.6

Benzo(a)pyrene

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 21

Raw Statistics Log-transformed Statistics

Minimum 16.4 Minimum of Log Data 2.797

Maximum 1900 Maximum of Log Data 7.55

Mean 298.1 Mean of log Data 4.976

Median 114 SD of log Data 1.178

SD 447.6

Coefficient of Variation 1.502

Skewness 2.691

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.614 Shapiro Wilk Test Statistic 0.972

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 462.3    95% H-UCL 594.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 626.8

   95% Adjusted-CLT UCL 513.5  97.5% Chebyshev (MVUE) UCL 778.6

   95% Modified-t UCL 471.4    99% Chebyshev (MVUE) UCL 1077

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.739 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 403.4

nu star 32.51

Approximate Chi Square Value (.05) 20.48 Nonparametric Statistics

Adjusted Level of Significance 0.0386    95% CLT UCL 455

Adjusted Chi Square Value 19.77    95% Jackknife UCL 462.3

   95% Standard Bootstrap UCL 450.3

Anderson-Darling Test Statistic 1.034    95% Bootstrap-t UCL 614.4

Anderson-Darling 5% Critical Value 0.78    95% Hall's Bootstrap UCL 543.8

Kolmogorov-Smirnov Test Statistic 0.178    95% Percentile Bootstrap UCL 464.3

Kolmogorov-Smirnov 5% Critical Value 0.192    95% BCA Bootstrap UCL 499.3

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 714

97.5% Chebyshev(Mean, Sd) UCL 894

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1248
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   95% Approximate Gamma UCL

F
473.2
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   95% Adjusted Gamma UCL 490.3

Potential UCL to Use Use 95% Approximate Gamma UCL 473.2

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 22

Raw Statistics Log-transformed Statistics

Minimum 29.7 Minimum of Log Data 3.391

Maximum 1600 Maximum of Log Data 7.378

Mean 319.3 Mean of log Data 5.185

Median 125 SD of log Data 1.087

SD 387.3

Coefficient of Variation 1.213

Skewness 2.123

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.722 Shapiro Wilk Test Statistic 0.947

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 461.4    95% H-UCL 607.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 668.2

   95% Adjusted-CLT UCL 495.1  97.5% Chebyshev (MVUE) UCL 823.1

   95% Modified-t UCL 467.6    99% Chebyshev (MVUE) UCL 1128

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.889 Data appear Lognormal at 5% Significance Level

Theta Star 359.2

nu star 39.12

Approximate Chi Square Value (.05) 25.79 Nonparametric Statistics

Adjusted Level of Significance 0.0386    95% CLT UCL 455.1

Adjusted Chi Square Value 24.98    95% Jackknife UCL 461.4

   95% Standard Bootstrap UCL 452.9

Anderson-Darling Test Statistic 0.953    95% Bootstrap-t UCL 543.4

Anderson-Darling 5% Critical Value 0.771    95% Hall's Bootstrap UCL 562.9

Kolmogorov-Smirnov Test Statistic 0.235    95% Percentile Bootstrap UCL 461.9

Kolmogorov-Smirnov 5% Critical Value 0.191    95% BCA Bootstrap UCL 502.6

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 679.2

97.5% Chebyshev(Mean, Sd) UCL 835

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1141

   95% Approximate Gamma UCL 484.3

   95% Adjusted Gamma UCL 500

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 668.2
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Benzo(k)fluoranthene

General Statistics

Number of Valid Data 17 Number of Detected Data 17

Number of Distinct Detected Data 15 Number of Non-Detect Data 0

Number of Missing Values 5 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 23 Minimum Detected 3.135

Maximum Detected 530 Maximum Detected 6.273

Mean of Detected 151.3 Mean of Detected 4.599

SD of Detected 143.6 SD of Detected 0.972

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.818 Shapiro Wilk Test Statistic 0.955

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 151.3 Mean 4.599

SD 143.6 SD 0.972

   95% DL/2 (t) UCL 212.1    95%  H-Stat (DL/2) UCL 301.8

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.135 Data appear Gamma Distributed at 5% Significance Level

Theta Star 133.3

nu star 38.59

A-D Test Statistic 0.391 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 151.3

5% K-S Critical Value 0.214 SD 139.3

Data appear Gamma Distributed at 5% Significance Level SE of Mean 34.83

   95% KM (t) UCL 212.1

Assuming Gamma Distribution    95% KM (z) UCL 208.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 212.1

Minimum 23    95% KM (bootstrap t) UCL 233.9

Maximum 530    95% KM (BCA) UCL 212.2

Mean 151.3    95% KM (Percentile Bootstrap) UCL 211.1
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nu star 28.47

A B C D E F G H I J K L
SD 143.6 97.5% KM (Chebyshev) UCL 368.8

k star 1.135 99% KM (Chebyshev) UCL 497.8

Theta star 133.3

Nu star 38.59 Potential UCLs to Use

AppChi2 25.37    95% KM (Chebyshev) UCL 303.1

   95% Gamma Approximate UCL 230.2

   95% Adjusted Gamma UCL 240.8

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 22 Number of Detected Data 10

Number of Distinct Detected Data 10 Number of Non-Detect Data 12

Percent Non-Detects 54.55%

Raw Statistics Log-transformed Statistics

Minimum Detected 46.1 Minimum Detected 3.831

Maximum Detected 388 Maximum Detected 5.961

Mean of Detected 148.4 Mean of Detected 4.72

SD of Detected 122.8 SD of Detected 0.769

Minimum Non-Detect 13 Minimum Non-Detect 2.565

Maximum Non-Detect 160 Maximum Non-Detect 5.075

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.36%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.804 Shapiro Wilk Test Statistic 0.912

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 85.18 Mean 3.86

SD 101.5 SD 1.149

   95% DL/2 (t) UCL 122.4    95%  H-Stat (DL/2) UCL 168.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.834

SD in Log Scale 0.998

Mean in Original Scale 80.13

SD in Original Scale 102.8

   95% Percentile Bootstrap UCL 115.9

   95% BCA Bootstrap UCL 125.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.423 Data appear Gamma Distributed at 5% Significance Level

Theta Star 104.3



371 Mean 41.54 Mean in Log Scale 3.223
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A-D Test Statistic 0.539 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

K-S Test Statistic 0.736 Mean 94.75

5% K-S Critical Value 0.27 SD 93.05

Data appear Gamma Distributed at 5% Significance Level SE of Mean 21.02

   95% KM (t) UCL 130.9

Assuming Gamma Distribution    95% KM (z) UCL 129.3

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 128.6

Minimum 46.1    95% KM (bootstrap t) UCL 165.9

Maximum 388    95% KM (BCA) UCL 142.1

Mean 142.1    95% KM (Percentile Bootstrap) UCL 133

Median 96.5 95% KM (Chebyshev) UCL 186.4

SD 90.15 97.5% KM (Chebyshev) UCL 226

k star 2.721 99% KM (Chebyshev) UCL 303.9

Theta star 52.23

Nu star 119.7 Potential UCLs to Use

AppChi2 95.46    95% KM (t) UCL 130.9

   95% Gamma Approximate UCL 178.3

   95% Adjusted Gamma UCL 181.3

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 22 Number of Detected Data 21

Number of Distinct Detected Data 20 Number of Non-Detect Data 1

Percent Non-Detects 4.55%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.73 Minimum Detected 1.907

Maximum Detected 200 Maximum Detected 5.298

Mean of Detected 44.88 Mean of Detected 3.331

SD of Detected 52.15 SD of Detected 0.956

Minimum Non-Detect 1.56 Minimum Non-Detect 0.445

Maximum Non-Detect 1.56 Maximum Non-Detect 0.445

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.695 Shapiro Wilk Test Statistic 0.963

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 42.87 Mean 3.168

SD 51.75 SD 1.205

   95% DL/2 (t) UCL 61.86    95%  H-Stat (DL/2) UCL 85.13

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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SD 52.29 SD in Log Scale 1.062

   95% MLE (t) UCL 60.72 Mean in Original Scale 42.96

   95% MLE (Tiku) UCL 59.5 SD in Original Scale 51.68

   95% Percentile Bootstrap UCL 61.39

   95% BCA Bootstrap UCL 67.16

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.057 Data appear Gamma Distributed at 5% Significance Level

Theta Star 42.46

nu star 44.39

A-D Test Statistic 0.752 Nonparametric Statistics

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

K-S Test Statistic 0.765 Mean 43.14

5% K-S Critical Value 0.194 SD 50.35

Data appear Gamma Distributed at 5% Significance Level SE of Mean 11

   95% KM (t) UCL 62.07

Assuming Gamma Distribution    95% KM (z) UCL 61.24

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 62.04

Minimum 1E-09    95% KM (bootstrap t) UCL 77.36

Maximum 200    95% KM (BCA) UCL 63.9

Mean 42.84    95% KM (Percentile Bootstrap) UCL 62.71

Median 23 95% KM (Chebyshev) UCL 91.09

SD 51.78 97.5% KM (Chebyshev) UCL 111.8

k star 0.4 99% KM (Chebyshev) UCL 152.6

Theta star 107.1

Nu star 17.61 Potential UCLs to Use

AppChi2 9.107    95% KM (Chebyshev) UCL 91.09

   95% Gamma Approximate UCL 82.82

   95% Adjusted Gamma UCL 87.17

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 21

Raw Statistics Log-transformed Statistics

Minimum 20.2 Minimum of Log Data 3.006

Maximum 1600 Maximum of Log Data 7.378

Mean 241.1 Mean of log Data 4.723

Median 82 SD of log Data 1.173

SD 382.5

Coefficient of Variation 1.586

Skewness 2.712

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.587 Shapiro Wilk Test Statistic 0.941

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 381.4    95% H-UCL 457.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 483

   95% Adjusted-CLT UCL 425.6  97.5% Chebyshev (MVUE) UCL 599.7

   95% Modified-t UCL 389.3    99% Chebyshev (MVUE) UCL 828.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.705 Data appear Lognormal at 5% Significance Level

Theta Star 341.9

nu star 31.03

Approximate Chi Square Value (.05) 19.31 Nonparametric Statistics

Adjusted Level of Significance 0.0386    95% CLT UCL 375.2

Adjusted Chi Square Value 18.62    95% Jackknife UCL 381.4

   95% Standard Bootstrap UCL 372.8

Anderson-Darling Test Statistic 1.35    95% Bootstrap-t UCL 498.7

Anderson-Darling 5% Critical Value 0.781    95% Hall's Bootstrap UCL 424.1

Kolmogorov-Smirnov Test Statistic 0.204    95% Percentile Bootstrap UCL 380.6

Kolmogorov-Smirnov 5% Critical Value 0.192    95% BCA Bootstrap UCL 413.6

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 596.5

97.5% Chebyshev(Mean, Sd) UCL 750.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1052

   95% Approximate Gamma UCL 387.5

   95% Adjusted Gamma UCL 401.9

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 483

Lead

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 20

Raw Statistics Log-transformed Statistics

Minimum 4.7 Minimum of Log Data 1.548

Maximum 38.5 Maximum of Log Data 3.651

Mean 14.03 Mean of log Data 2.516

Median 12.8 SD of log Data 0.513

SD 7.63

Coefficient of Variation 0.544

Skewness 1.715

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.845 Shapiro Wilk Test Statistic 0.958

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.83    95% H-UCL 17.65

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 20.98

   95% Adjusted-CLT UCL 17.34  97.5% Chebyshev (MVUE) UCL 23.99

   95% Modified-t UCL 16.93    99% Chebyshev (MVUE) UCL 29.9



530    95% MLE (t) UCL 0.0738 Mean in Original Scale 0.0683
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Gamma Distribution Test Data Distribution

k star (bias corrected) 3.627 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 3.869

nu star 159.6

Approximate Chi Square Value (.05) 131.4 Nonparametric Statistics

Adjusted Level of Significance 0.0386    95% CLT UCL 16.71

Adjusted Chi Square Value 129.5    95% Jackknife UCL 16.83

   95% Standard Bootstrap UCL 16.65

Anderson-Darling Test Statistic 0.471    95% Bootstrap-t UCL 17.98

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 19.9

Kolmogorov-Smirnov Test Statistic 0.19    95% Percentile Bootstrap UCL 16.7

Kolmogorov-Smirnov 5% Critical Value 0.186    95% BCA Bootstrap UCL 17.52

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 21.12

97.5% Chebyshev(Mean, Sd) UCL 24.19

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 30.22

   95% Approximate Gamma UCL 17.04

   95% Adjusted Gamma UCL 17.29

Potential UCL to Use Use 95% Approximate Gamma UCL 17.04

Mercury

General Statistics

Number of Valid Data 22 Number of Detected Data 21

Number of Distinct Detected Data 20 Number of Non-Detect Data 1

Percent Non-Detects 4.55%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0163 Minimum Detected -4.117

Maximum Detected 0.201 Maximum Detected -1.604

Mean of Detected 0.0699 Mean of Detected -2.885

SD of Detected 0.0505 SD of Detected 0.685

Minimum Non-Detect 0.06 Minimum Non-Detect -2.813

Maximum Non-Detect 0.06 Maximum Non-Detect -2.813

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.842 Shapiro Wilk Test Statistic 0.975

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0681 Mean -2.914

SD 0.05 SD 0.681

   95% DL/2 (t) UCL 0.0864    95%  H-Stat (DL/2) UCL 0.0946

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0477 Mean in Log Scale -2.907

SD 0.0712 SD in Log Scale 0.676
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   95% MLE (Tiku) UCL 0.0819 SD in Original Scale 0.0499

   95% Percentile Bootstrap UCL 0.0858

   95% BCA Bootstrap UCL 0.0895

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.073 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0337

nu star 87.05

A-D Test Statistic 0.411 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

K-S Test Statistic 0.752 Mean 0.0684

5% K-S Critical Value 0.191 SD 0.0488

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0107

   95% KM (t) UCL 0.0867

Assuming Gamma Distribution    95% KM (z) UCL 0.0859

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0867

Minimum 0.0163    95% KM (bootstrap t) UCL 0.0931

Maximum 0.201    95% KM (BCA) UCL 0.0859

Mean 0.0687    95% KM (Percentile Bootstrap) UCL 0.0863

Median 0.0555 95% KM (Chebyshev) UCL 0.115

SD 0.0496 97.5% KM (Chebyshev) UCL 0.135

k star 2.138 99% KM (Chebyshev) UCL 0.175

Theta star 0.0321

Nu star 94.09 Potential UCLs to Use

AppChi2 72.71    95% KM (BCA) UCL 0.0859

   95% Gamma Approximate UCL 0.0889

   95% Adjusted Gamma UCL 0.0906

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 22 Number of Detected Data 18

Number of Distinct Detected Data 18 Number of Non-Detect Data 4

Percent Non-Detects 18.18%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.26 Minimum Detected 1.182

Maximum Detected 360 Maximum Detected 5.886

Mean of Detected 64.98 Mean of Detected 3.4

SD of Detected 91.41 SD of Detected 1.347

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 22.9 Maximum Non-Detect 3.131

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 54.55%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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5% Shapiro Wilk Critical Value 0.897

G H I J K L
5% Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 54.5 Mean 3.11

SD 85.35 SD 1.398

   95% DL/2 (t) UCL 85.81    95%  H-Stat (DL/2) UCL 143.4

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.109

SD in Log Scale 1.374

Mean in Original Scale 54.31

SD in Original Scale 85.45

   95% Percentile Bootstrap UCL 85.39

   95% BCA Bootstrap UCL 100.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.679 Data appear Gamma Distributed at 5% Significance Level

Theta Star 95.64

nu star 24.46

A-D Test Statistic 0.402 Nonparametric Statistics

5% A-D Critical Value 0.777 Kaplan-Meier (KM) Method

K-S Test Statistic 0.777 Mean 54.39

5% K-S Critical Value 0.211 SD 83.47

Data appear Gamma Distributed at 5% Significance Level SE of Mean 18.32

   95% KM (t) UCL 85.91

Assuming Gamma Distribution    95% KM (z) UCL 84.52

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 85.74

Minimum 1E-09    95% KM (bootstrap t) UCL 135.3

Maximum 360    95% KM (BCA) UCL 87.47

Mean 54.44    95% KM (Percentile Bootstrap) UCL 87.34

Median 20 95% KM (Chebyshev) UCL 134.2

SD 85.43 97.5% KM (Chebyshev) UCL 168.8

k star 0.245 99% KM (Chebyshev) UCL 236.7

Theta star 222.3

Nu star 10.78 Potential UCLs to Use

AppChi2 4.433    95% KM (Chebyshev) UCL 134.2

   95% Gamma Approximate UCL 132.3

   95% Adjusted Gamma UCL 142

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 15 Number of Detected Data 12

Number of Distinct Detected Data 12 Number of Non-Detect Data 3

Number of Missing Values 6 Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics
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689    95% Gamma Approximate UCL 28.03    95% KM (Percentile Bootstrap) UCL 25.31
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AppChi2 47.8    95% KM (t) UCL 25.43

A B C D E F G H I J K L
Maximum Detected 44.75 Maximum Detected 3.801

Mean of Detected 22.5 Mean of Detected 2.976

SD of Detected 10.96 SD of Detected 0.596

Minimum Non-Detect 3.5 Minimum Non-Detect 1.253

Maximum Non-Detect 38 Maximum Non-Detect 3.638

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.974 Shapiro Wilk Test Statistic 0.926

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 19.65 Mean 2.706

SD 11.91 SD 0.895

   95% DL/2 (t) UCL 25.06    95%  H-Stat (DL/2) UCL 29.12

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.802

SD in Log Scale 0.673

Mean in Original Scale 19.84

SD in Original Scale 11.36

   95% Percentile Bootstrap UCL 24.59

   95% BCA Bootstrap UCL 24.67

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.899 Data appear Normal at 5% Significance Level

Theta Star 7.762

nu star 69.57

A-D Test Statistic 0.299 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

K-S Test Statistic 0.736 Mean 19.92

5% K-S Critical Value 0.247 SD 11.32

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.129

   95% KM (t) UCL 25.43

Assuming Gamma Distribution    95% KM (z) UCL 25.06

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 25.27

Minimum 3.441    95% KM (bootstrap t) UCL 25.55

Maximum 44.75    95% KM (BCA) UCL 25.92

Mean 20.48    95% KM (Percentile Bootstrap) UCL 25.31

Median 23.4 95% KM (Chebyshev) UCL 33.56

SD 11.44 97.5% KM (Chebyshev) UCL 39.46

k star 2.18 99% KM (Chebyshev) UCL 51.05

Theta star 9.394

Nu star 65.41 Potential UCLs to Use
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5% K-S Critical Value 0.272 SD 1.483
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   95% Adjusted Gamma UCL 29.15

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 20 Number of Detected Data 10

Number of Distinct Detected Data 10 Number of Non-Detect Data 10

Number of Missing Values 1 Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.36 Minimum Detected -1.022

Maximum Detected 6.5 Maximum Detected 1.872

Mean of Detected 1.914 Mean of Detected 0.228

SD of Detected 1.916 SD of Detected 0.975

Minimum Non-Detect 0.0441 Minimum Non-Detect -3.121

Maximum Non-Detect 3.11 Maximum Non-Detect 1.135

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.802 Shapiro Wilk Test Statistic 0.95

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.373 Mean -0.252

SD 1.49 SD 1.279

   95% DL/2 (t) UCL 1.949    95%  H-Stat (DL/2) UCL 3.038

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.453

SD in Log Scale 1.041

Mean in Original Scale 1.138

SD in Original Scale 1.544

   95% Percentile Bootstrap UCL 1.704

   95% BCA Bootstrap UCL 1.945

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.997 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.919

nu star 19.94

A-D Test Statistic 0.33 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.742 Mean 1.251
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Note: DL/2 is not a recommended method.

743
744
745
746
747
748
749
750
751
752
753
754
755
756

A B C D E F G H I J K L
   95% KM (t) UCL 1.873

Assuming Gamma Distribution    95% KM (z) UCL 1.843

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.855

Minimum 1E-09    95% KM (bootstrap t) UCL 2.292

Maximum 6.5    95% KM (BCA) UCL 1.975

Mean 1.694    95% KM (Percentile Bootstrap) UCL 1.873

Median 1.725 95% KM (Chebyshev) UCL 2.82

SD 1.495 97.5% KM (Chebyshev) UCL 3.499

k star 0.291 99% KM (Chebyshev) UCL 4.832

Theta star 5.827

Nu star 11.63 Potential UCLs to Use

AppChi2 4.983    95% KM (t) UCL 1.873

   95% Gamma Approximate UCL 3.953

   95% Adjusted Gamma UCL 4.243
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM5.0W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Data 27 Number of Detected Data 20

Number of Distinct Detected Data 20 Number of Non-Detect Data 7

Number of Missing Values 13 Percent Non-Detects 25.93%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.19 Minimum Detected 0.784

Maximum Detected 6.05 Maximum Detected 1.8

Mean of Detected 3.537 Mean of Detected 1.229

SD of Detected 0.994 SD of Detected 0.265

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.89%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.915 Shapiro Wilk Test Statistic 0.965

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.25 Mean 1.14

SD 0.988 SD 0.277

   95% DL/2 (t) UCL 3.574    95%  H-Stat (DL/2) UCL 3.473

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.863 Mean in Log Scale 1.21

SD 0.925 SD in Log Scale 0.242

   95% MLE (t) UCL 4.166 Mean in Original Scale 3.455

   95% MLE (Tiku) UCL 5.045 SD in Original Scale 0.899

   95% Percentile Bootstrap UCL 3.739

   95% BCA Bootstrap UCL 3.789

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 12.5 Data appear Normal at 5% Significance Level

Theta Star 0.283

nu star 500.1

A-D Test Statistic 0.372 Nonparametric Statistics
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A B C D E F G H I J K L
5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

K-S Test Statistic 0.741 Mean 3.448

5% K-S Critical Value 0.194 SD 0.896

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.19

   95% KM (t) UCL 3.771

Assuming Gamma Distribution    95% KM (z) UCL 3.76

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.772

Minimum 2.19    95% KM (bootstrap t) UCL 3.82

Maximum 6.05    95% KM (BCA) UCL 3.785

Mean 3.552    95% KM (Percentile Bootstrap) UCL 3.757

Median 3.47 95% KM (Chebyshev) UCL 4.275

SD 0.862 97.5% KM (Chebyshev) UCL 4.632

k star 17.04 99% KM (Chebyshev) UCL 5.335

Theta star 0.208

Nu star 920.1 Potential UCLs to Use

AppChi2 850.7    95% KM (t) UCL 3.771

   95% Gamma Approximate UCL 3.842    95% KM (Percentile Bootstrap) UCL 3.757

   95% Adjusted Gamma UCL 3.862

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Observations 40 Number of Distinct Observations 36

Raw Statistics Log-transformed Statistics

Minimum 4 Minimum of Log Data 1.386

Maximum 10201 Maximum of Log Data 9.23

Mean 590.7 Mean of log Data 5.118

Median 162 SD of log Data 1.319

SD 1803

Coefficient of Variation 3.052

Skewness 4.728

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.313 Shapiro Wilk Test Statistic 0.9

Shapiro Wilk Critical Value 0.94 Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1071    95% H-UCL 710.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 820.8

   95% Adjusted-CLT UCL 1287  97.5% Chebyshev (MVUE) UCL 1010

   95% Modified-t UCL 1106    99% Chebyshev (MVUE) UCL 1382

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.482 Data do not follow a Discernable Distribution (0.05)

Theta Star 1227

nu star 38.52

Approximate Chi Square Value (.05) 25.31 Nonparametric Statistics

Adjusted Level of Significance 0.044    95% CLT UCL 1059
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A B C D E F G H I J K L
Adjusted Chi Square Value 24.91    95% Jackknife UCL 1071

   95% Standard Bootstrap UCL 1050

Anderson-Darling Test Statistic 5.206    95% Bootstrap-t UCL 4491

Anderson-Darling 5% Critical Value 0.813    95% Hall's Bootstrap UCL 3395

Kolmogorov-Smirnov Test Statistic 0.329    95% Percentile Bootstrap UCL 1095

Kolmogorov-Smirnov 5% Critical Value 0.148    95% BCA Bootstrap UCL 1432

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1833

97.5% Chebyshev(Mean, Sd) UCL 2370

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3426

   95% Approximate Gamma UCL 899.1

   95% Adjusted Gamma UCL 913.6

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 3426

Benzo(a)pyrene

General Statistics

Number of Valid Observations 40 Number of Distinct Observations 37

Raw Statistics Log-transformed Statistics

Minimum 8 Minimum of Log Data 2.079

Maximum 13041 Maximum of Log Data 9.476

Mean 792.6 Mean of log Data 5.448

Median 220.5 SD of log Data 1.297

SD 2354

Coefficient of Variation 2.97

Skewness 4.597

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.32 Shapiro Wilk Test Statistic 0.913

Shapiro Wilk Critical Value 0.94 Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1420    95% H-UCL 945.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1098

   95% Adjusted-CLT UCL 1694  97.5% Chebyshev (MVUE) UCL 1349

   95% Modified-t UCL 1465    99% Chebyshev (MVUE) UCL 1841

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.493 Data do not follow a Discernable Distribution (0.05)

Theta Star 1607

nu star 39.45

Approximate Chi Square Value (.05) 26.06 Nonparametric Statistics

Adjusted Level of Significance 0.044    95% CLT UCL 1405

Adjusted Chi Square Value 25.65    95% Jackknife UCL 1420

   95% Standard Bootstrap UCL 1402

Anderson-Darling Test Statistic 4.887    95% Bootstrap-t UCL 6003

Anderson-Darling 5% Critical Value 0.812    95% Hall's Bootstrap UCL 4295

Kolmogorov-Smirnov Test Statistic 0.297    95% Percentile Bootstrap UCL 1470

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 1726
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A B C D E F
Data not Gamma Distributed at 5% Significance Level

G H I J K
95% Chebyshev(Mean, Sd) UCL

L
2415

97.5% Chebyshev(Mean, Sd) UCL 3116

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4495

   95% Approximate Gamma UCL 1200

   95% Adjusted Gamma UCL 1219

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 4495

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 40 Number of Distinct Observations 34

Raw Statistics Log-transformed Statistics

Minimum 9.4 Minimum of Log Data 2.241

Maximum 7457 Maximum of Log Data 8.917

Mean 567.6 Mean of log Data 5.295

Median 194.5 SD of log Data 1.189

SD 1536

Coefficient of Variation 2.706

Skewness 4.223

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.324 Shapiro Wilk Test Statistic 0.878

Shapiro Wilk Critical Value 0.94 Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 976.7    95% H-UCL 659.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 784.3

   95% Adjusted-CLT UCL 1140  97.5% Chebyshev (MVUE) UCL 953.8

   95% Modified-t UCL 1004    99% Chebyshev (MVUE) UCL 1287

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.564 Data do not follow a Discernable Distribution (0.05)

Theta Star 1006

nu star 45.13

Approximate Chi Square Value (.05) 30.72 Nonparametric Statistics

Adjusted Level of Significance 0.044    95% CLT UCL 967

Adjusted Chi Square Value 30.27    95% Jackknife UCL 976.7

   95% Standard Bootstrap UCL 968

Anderson-Darling Test Statistic 5.183    95% Bootstrap-t UCL 3865

Anderson-Darling 5% Critical Value 0.804    95% Hall's Bootstrap UCL 3006

Kolmogorov-Smirnov Test Statistic 0.28    95% Percentile Bootstrap UCL 1019

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 1146

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1626

97.5% Chebyshev(Mean, Sd) UCL 2084

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2984

   95% Approximate Gamma UCL 833.8

   95% Adjusted Gamma UCL 846.1
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265 General Statistics

A B C D E F
Potential UCL to Use

G H I J K
Use 99% Chebyshev (Mean, Sd) UCL

L
2984

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 40 Number of Distinct Observations 39

Raw Statistics Log-transformed Statistics

Minimum 2.9 Minimum of Log Data 1.065

Maximum 8273 Maximum of Log Data 9.021

Mean 412.4 Mean of log Data 4.826

Median 142 SD of log Data 1.355

SD 1317

Coefficient of Variation 3.193

Skewness 5.781

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.288 Shapiro Wilk Test Statistic 0.96

Shapiro Wilk Critical Value 0.94 Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 763.1    95% H-UCL 570.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 653

   95% Adjusted-CLT UCL 958.1  97.5% Chebyshev (MVUE) UCL 805.9

   95% Modified-t UCL 794.8    99% Chebyshev (MVUE) UCL 1106

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.504 Data appear Lognormal at 5% Significance Level

Theta Star 818

nu star 40.33

Approximate Chi Square Value (.05) 26.78 Nonparametric Statistics

Adjusted Level of Significance 0.044    95% CLT UCL 754.8

Adjusted Chi Square Value 26.36    95% Jackknife UCL 763.1

   95% Standard Bootstrap UCL 746

Anderson-Darling Test Statistic 3.477    95% Bootstrap-t UCL 2815

Anderson-Darling 5% Critical Value 0.811    95% Hall's Bootstrap UCL 1983

Kolmogorov-Smirnov Test Statistic 0.27    95% Percentile Bootstrap UCL 801

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 1038

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1320

97.5% Chebyshev(Mean, Sd) UCL 1712

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2484

   95% Approximate Gamma UCL 621.1

   95% Adjusted Gamma UCL 630.8

Potential UCL to Use Use 95% H-UCL 570.8

Bis(2-ethylhexyl) phthalate
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Median 76.27 95% KM (Chebyshev) UCL 120.8

A B C D E F G H I J K L
Number of Valid Data 27 Number of Detected Data 16

Number of Distinct Detected Data 15 Number of Non-Detect Data 11

Number of Missing Values 13 Percent Non-Detects 40.74%

Raw Statistics Log-transformed Statistics

Minimum Detected 29 Minimum Detected 3.367

Maximum Detected 250 Maximum Detected 5.521

Mean of Detected 93.69 Mean of Detected 4.351

SD of Detected 61.64 SD of Detected 0.634

Minimum Non-Detect 14 Minimum Non-Detect 2.639

Maximum Non-Detect 190 Maximum Non-Detect 5.247

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.30%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.866 Shapiro Wilk Test Statistic 0.963

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 70.98 Mean 3.918

SD 57.89 SD 0.912

   95% DL/2 (t) UCL 89.98    95%  H-Stat (DL/2) UCL 98.36

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 3.942

SD in Log Scale 0.737

Mean in Original Scale 67.9

SD in Original Scale 57

   95% Percentile Bootstrap UCL 86.37

   95% BCA Bootstrap UCL 90.15

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.323 Data appear Gamma Distributed at 5% Significance Level

Theta Star 40.34

nu star 74.32

A-D Test Statistic 0.352 Nonparametric Statistics

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

K-S Test Statistic 0.745 Mean 71.63

5% K-S Critical Value 0.217 SD 55.12

Data appear Gamma Distributed at 5% Significance Level SE of Mean 11.27

   95% KM (t) UCL 90.86

Assuming Gamma Distribution    95% KM (z) UCL 90.17

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 89.86

Minimum 25.98    95% KM (bootstrap t) UCL 96.47

Maximum 250    95% KM (BCA) UCL 91.9

Mean 84.92    95% KM (Percentile Bootstrap) UCL 90.71
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A B C D E F G H I J K L
SD 54.91 97.5% KM (Chebyshev) UCL 142

k star 2.375 99% KM (Chebyshev) UCL 183.8

Theta star 35.76

Nu star 128.2 Potential UCLs to Use

AppChi2 103.1    95% KM (t) UCL 90.86

   95% Gamma Approximate UCL 105.6

   95% Adjusted Gamma UCL 107.1

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 40 Number of Detected Data 38

Number of Distinct Detected Data 28 Number of Non-Detect Data 2

Percent Non-Detects 5.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.4 Minimum Detected 0.336

Maximum Detected 1242 Maximum Detected 7.124

Mean of Detected 85.61 Mean of Detected 3.49

SD of Detected 219.4 SD of Detected 1.223

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 19 Maximum Non-Detect 2.944

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.344 Shapiro Wilk Test Statistic 0.896

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 81.81 Mean 3.428

SD 214.4 SD 1.222

   95% DL/2 (t) UCL 138.9    95%  H-Stat (DL/2) UCL 100.5

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 35.32 Mean in Log Scale 3.413

SD 252.1 SD in Log Scale 1.239

   95% MLE (t) UCL 102.5 Mean in Original Scale 81.7

   95% MLE (Tiku) UCL 102.8 SD in Original Scale 214.4

   95% Percentile Bootstrap UCL 145.3

   95% BCA Bootstrap UCL 183.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.605 Data do not follow a Discernable Distribution (0.05)

Theta Star 141.5

nu star 45.99

A-D Test Statistic 4.029 Nonparametric Statistics
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A B C D E F G H I J K L
K-S Test Statistic 0.799 Mean 81.82

5% K-S Critical Value 0.15 SD 211.7

Data not Gamma Distributed at 5% Significance Level SE of Mean 33.92

   95% KM (t) UCL 139

Assuming Gamma Distribution    95% KM (z) UCL 137.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 138.9

Minimum 1E-09    95% KM (bootstrap t) UCL 507.8

Maximum 1242    95% KM (BCA) UCL 147

Mean 81.33    95% KM (Percentile Bootstrap) UCL 145

Median 31.5 95% KM (Chebyshev) UCL 229.7

SD 214.5 97.5% KM (Chebyshev) UCL 293.6

k star 0.314 99% KM (Chebyshev) UCL 419.3

Theta star 258.8

Nu star 25.14 Potential UCLs to Use

AppChi2 14.72    95% KM (Chebyshev) UCL 229.7

   95% Gamma Approximate UCL 138.9

   95% Adjusted Gamma UCL 141.8

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 40 Number of Distinct Observations 38

Raw Statistics Log-transformed Statistics

Minimum 7.1 Minimum of Log Data 1.96

Maximum 9291 Maximum of Log Data 9.137

Mean 586.2 Mean of log Data 5.165

Median 155 SD of log Data 1.282

SD 1710

Coefficient of Variation 2.918

Skewness 4.496

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.324 Shapiro Wilk Test Statistic 0.921

Shapiro Wilk Critical Value 0.94 Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1042    95% H-UCL 692.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 807.2

   95% Adjusted-CLT UCL 1236  97.5% Chebyshev (MVUE) UCL 990

   95% Modified-t UCL 1074    99% Chebyshev (MVUE) UCL 1349

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.5 Data do not follow a Discernable Distribution (0.05)

Theta Star 1173

nu star 39.98

Approximate Chi Square Value (.05) 26.49 Nonparametric Statistics

Adjusted Level of Significance 0.044    95% CLT UCL 1031
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A B C D E F G H I J K L
   95% Standard Bootstrap UCL 1015

Anderson-Darling Test Statistic 4.725    95% Bootstrap-t UCL 4276

Anderson-Darling 5% Critical Value 0.811    95% Hall's Bootstrap UCL 3163

Kolmogorov-Smirnov Test Statistic 0.288    95% Percentile Bootstrap UCL 1086

Kolmogorov-Smirnov 5% Critical Value 0.147    95% BCA Bootstrap UCL 1282

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1765

97.5% Chebyshev(Mean, Sd) UCL 2275

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3277

   95% Approximate Gamma UCL 884.6

   95% Adjusted Gamma UCL 898.6

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 3277

Lead

General Statistics

Number of Valid Data 27 Number of Detected Data 27

Number of Distinct Detected Data 23 Number of Non-Detect Data 0

Number of Missing Values 13 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.74 Minimum Detected 1.747

Maximum Detected 16 Maximum Detected 2.773

Mean of Detected 12.43 Mean of Detected 2.489

SD of Detected 2.82 SD of Detected 0.269

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.899 Shapiro Wilk Test Statistic 0.835

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.43 Mean 2.489

SD 2.82 SD 0.269

   95% DL/2 (t) UCL 13.35    95%  H-Stat (DL/2) UCL 13.73

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 14.54 Data do not follow a Discernable Distribution (0.05)
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A B C D E F G H I J K L
nu star 785.1

A-D Test Statistic 1.427 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

K-S Test Statistic 0.744 Mean 12.43

5% K-S Critical Value 0.168 SD 2.767

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.543

   95% KM (t) UCL 13.35

Assuming Gamma Distribution    95% KM (z) UCL 13.32

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 13.35

Minimum 5.74    95% KM (bootstrap t) UCL 13.26

Maximum 16    95% KM (BCA) UCL 13.3

Mean 12.43    95% KM (Percentile Bootstrap) UCL 13.25

Median 13 95% KM (Chebyshev) UCL 14.79

SD 2.82 97.5% KM (Chebyshev) UCL 15.82

k star 14.54 99% KM (Chebyshev) UCL 17.83

Theta star 0.855

Nu star 785.1 Potential UCLs to Use

AppChi2 721.1    95% KM (Chebyshev) UCL 14.79

   95% Gamma Approximate UCL 13.53

   95% Adjusted Gamma UCL 13.6

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 27 Number of Detected Data 27

Number of Distinct Detected Data 17 Number of Non-Detect Data 0

Number of Missing Values 13 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.018 Minimum Detected -4.017

Maximum Detected 0.141 Maximum Detected -1.959

Mean of Detected 0.0525 Mean of Detected -3.024

SD of Detected 0.0232 SD of Detected 0.391

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.803 Shapiro Wilk Test Statistic 0.948

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0525 Mean -3.024

SD 0.0232 SD 0.391

   95% DL/2 (t) UCL 0.0601    95%  H-Stat (DL/2) UCL 0.0605
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MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.001 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00875

nu star 324

A-D Test Statistic 0.836 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

K-S Test Statistic 0.746 Mean 0.0525

5% K-S Critical Value 0.168 SD 0.0228

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00446

   95% KM (t) UCL 0.0601

Assuming Gamma Distribution    95% KM (z) UCL 0.0598

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0601

Minimum 0.018    95% KM (bootstrap t) UCL 0.0629

Maximum 0.141    95% KM (BCA) UCL 0.0604

Mean 0.0525    95% KM (Percentile Bootstrap) UCL 0.0601

Median 0.05 95% KM (Chebyshev) UCL 0.0719

SD 0.0232 97.5% KM (Chebyshev) UCL 0.0804

k star 6.001 99% KM (Chebyshev) UCL 0.0969

Theta star 0.00875

Nu star 324 Potential UCLs to Use

AppChi2 283.3    95% KM (BCA) UCL 0.0604

   95% Gamma Approximate UCL 0.06

   95% Adjusted Gamma UCL 0.0605

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 40 Number of Detected Data 36

Number of Distinct Detected Data 30 Number of Non-Detect Data 4

Percent Non-Detects 10.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 11 Minimum Detected 2.398

Maximum Detected 2500 Maximum Detected 7.824

Mean of Detected 151.9 Mean of Detected 3.932

SD of Detected 433.8 SD of Detected 1.124

Minimum Non-Detect 0.48 Minimum Non-Detect -0.734

Maximum Non-Detect 0.91 Maximum Non-Detect -0.0943

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 36

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 10.00%
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.332 Shapiro Wilk Test Statistic 0.837

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 136.8 Mean 3.415

SD 413.6 SD 1.899

   95% DL/2 (t) UCL 246.9    95%  H-Stat (DL/2) UCL 395.4

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 105.6 Mean in Log Scale 3.694

SD 435.9 SD in Log Scale 1.288

   95% MLE (t) UCL 221.7 Mean in Original Scale 137.2

   95% MLE (Tiku) UCL 212.5 SD in Original Scale 413.4

   95% Percentile Bootstrap UCL 250.7

   95% BCA Bootstrap UCL 329.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.541 Data do not follow a Discernable Distribution (0.05)

Theta Star 280.6

nu star 38.98

A-D Test Statistic 5.192 Nonparametric Statistics

5% A-D Critical Value 0.806 Kaplan-Meier (KM) Method

K-S Test Statistic 0.806 Mean 137.8

5% K-S Critical Value 0.154 SD 408

Data not Gamma Distributed at 5% Significance Level SE of Mean 65.43

   95% KM (t) UCL 248.1

Assuming Gamma Distribution    95% KM (z) UCL 245.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 247.6

Minimum 1E-09    95% KM (bootstrap t) UCL 723.6

Maximum 2500    95% KM (BCA) UCL 268.4

Mean 136.7    95% KM (Percentile Bootstrap) UCL 253

Median 35 95% KM (Chebyshev) UCL 423

SD 413.6 97.5% KM (Chebyshev) UCL 546.4

k star 0.212 99% KM (Chebyshev) UCL 788.8

Theta star 644.4

Nu star 16.97 Potential UCLs to Use

AppChi2 8.654    95% KM (Chebyshev) UCL 423

   95% Gamma Approximate UCL 268.2

   95% Adjusted Gamma UCL 275.3

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 9 Number of Detected Data 8

Number of Distinct Detected Data 6 Number of Non-Detect Data 1
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Maximum 27    95% KM (BCA) UCL 21.56
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.053 Minimum Detected -2.937

Maximum Detected 27 Maximum Detected 3.296

Mean of Detected 17.26 Mean of Detected 2.13

SD of Detected 9.796 SD of Detected 2.136

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.808 Shapiro Wilk Test Statistic 0.597

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 15.62 Mean 1.995

SD 10.4 SD 2.039

   95% DL/2 (t) UCL 22.06    95%  H-Stat (DL/2) UCL 2527

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 14.21 Mean in Log Scale 1.885

SD 12.18 SD in Log Scale 2.129

   95% MLE (t) UCL 21.76 Mean in Original Scale 15.44

   95% MLE (Tiku) UCL 22.66 SD in Original Scale 10.66

   95% Percentile Bootstrap UCL 20.56

   95% BCA Bootstrap UCL 20.21

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.598 Data do not follow a Discernable Distribution (0.05)

Theta Star 28.86

nu star 9.568

A-D Test Statistic 1.429 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.742 Mean 15.56

5% K-S Critical Value 0.303 SD 9.898

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.539

   95% KM (t) UCL 22.15

Assuming Gamma Distribution    95% KM (z) UCL 21.39

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 22.14

Minimum 0.053    95% KM (bootstrap t) UCL 20.88
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Median 20 95% KM (Chebyshev) UCL 30.99

SD 9.526 97.5% KM (Chebyshev) UCL 37.66

k star 0.671 99% KM (Chebyshev) UCL 50.78

Theta star 24.43

Nu star 12.07 Potential UCLs to Use

AppChi2 5.276    99% KM (Chebyshev) UCL 50.78

   95% Gamma Approximate UCL 37.51

   95% Adjusted Gamma UCL 45.31

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 15 Number of Detected Data 10

Number of Distinct Detected Data 10 Number of Non-Detect Data 5

Number of Missing Values 23 Percent Non-Detects 33.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 7.95 Minimum Detected 2.073

Maximum Detected 51.15 Maximum Detected 3.935

Mean of Detected 22.96 Mean of Detected 3.039

SD of Detected 11.21 SD of Detected 0.463

Minimum Non-Detect 2.3 Minimum Non-Detect 0.833

Maximum Non-Detect 38 Maximum Non-Detect 3.638

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.802 Shapiro Wilk Test Statistic 0.9

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 16.93 Mean 2.296

SD 13.29 SD 1.315

   95% DL/2 (t) UCL 22.97    95%  H-Stat (DL/2) UCL 51.34

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.758

SD in Log Scale 0.576

Mean in Original Scale 18.42

SD in Original Scale 11.31

   95% Percentile Bootstrap UCL 23.82

   95% BCA Bootstrap UCL 24.24
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Theta Star 5.961

nu star 77.05

A-D Test Statistic 0.59 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

K-S Test Statistic 0.729 Mean 18.51

5% K-S Critical Value 0.267 SD 11.05

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.05

   95% KM (t) UCL 23.88

Assuming Gamma Distribution    95% KM (z) UCL 23.52

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 23.78

Minimum 7.95    95% KM (bootstrap t) UCL 24.8

Maximum 51.15    95% KM (BCA) UCL 26.62

Mean 20.92    95% KM (Percentile Bootstrap) UCL 25.26

Median 18.5 95% KM (Chebyshev) UCL 31.8

SD 10.08 97.5% KM (Chebyshev) UCL 37.55

k star 4.581 99% KM (Chebyshev) UCL 48.85

Theta star 4.568

Nu star 137.4 Potential UCLs to Use

AppChi2 111.3    95% KM (Percentile Bootstrap) UCL 25.26

   95% Gamma Approximate UCL 25.83

   95% Adjusted Gamma UCL 26.51

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 16 Number of Detected Data 15

Number of Distinct Detected Data 15 Number of Non-Detect Data 1

Number of Missing Values 22 Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0993 Minimum Detected -2.31

Maximum Detected 115.5 Maximum Detected 4.749

Mean of Detected 12.33 Mean of Detected 1.139

SD of Detected 29 SD of Detected 1.726

Minimum Non-Detect 0.0651 Minimum Non-Detect -2.732

Maximum Non-Detect 0.0651 Maximum Non-Detect -2.732

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.428 Shapiro Wilk Test Statistic 0.981

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 11.56 Mean 0.854

SD 28.19 SD 2.021
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Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 10.35 Mean in Log Scale 0.877

SD 28.45 SD in Log Scale 1.97

   95% MLE (t) UCL 22.82 Mean in Original Scale 11.56

   95% MLE (Tiku) UCL 21.68 SD in Original Scale 28.19

   95% Percentile Bootstrap UCL 24.98

   95% BCA Bootstrap UCL 32.84

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.419 Data appear Lognormal at 5% Significance Level

Theta Star 29.45

nu star 12.56

A-D Test Statistic 0.844 Nonparametric Statistics

5% A-D Critical Value 0.8 Kaplan-Meier (KM) Method

K-S Test Statistic 0.8 Mean 11.56

5% K-S Critical Value 0.235 SD 27.29

Data not Gamma Distributed at 5% Significance Level SE of Mean 7.062

   95% KM (t) UCL 23.94

Assuming Gamma Distribution    95% KM (z) UCL 23.18

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 23.91

Minimum 1E-09    95% KM (bootstrap t) UCL 70.24

Maximum 115.5    95% KM (BCA) UCL 26.47

Mean 11.56    95% KM (Percentile Bootstrap) UCL 24.42

Median 3.265 95% KM (Chebyshev) UCL 42.35

SD 28.19 97.5% KM (Chebyshev) UCL 55.67

k star 0.256 99% KM (Chebyshev) UCL 81.83

Theta star 45.21

Nu star 8.181 Potential UCLs to Use

AppChi2 2.84    99% KM (Chebyshev) UCL 81.83

   95% Gamma Approximate UCL 33.29

   95% Adjusted Gamma UCL 37.91
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM5.5E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 43 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 34

Number of Missing Values 4 Percent Non-Detects 79.07%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0178 Minimum Detected -4.029

Maximum Detected 2.57 Maximum Detected 0.944

Mean of Detected 0.955 Mean of Detected -0.507

SD of Detected 0.722 SD of Detected 1.412

Minimum Non-Detect 0.0328 Minimum Non-Detect -3.417

Maximum Non-Detect 1.41 Maximum Non-Detect 0.344

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 42

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.67%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.891 Shapiro Wilk Test Statistic 0.736

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.408 Mean -1.663

SD 0.478 SD 1.429

   95% DL/2 (t) UCL 0.531    95%  H-Stat (DL/2) UCL 0.838

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.506

SD in Log Scale 1.252

Mean in Original Scale 0.241

SD in Original Scale 0.488

   95% Percentile Bootstrap UCL 0.374

   95% BCA Bootstrap UCL 0.417
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.89 Data appear Normal at 5% Significance Level

Theta Star 1.074

nu star 16.01

A-D Test Statistic 0.562 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 0.253

5% K-S Critical Value 0.286 SD 0.505

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0868

   95% KM (t) UCL 0.399

Assuming Gamma Distribution    95% KM (z) UCL 0.396

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.52

Minimum 1E-09    95% KM (bootstrap t) UCL 0.398

Maximum 2.57    95% KM (BCA) UCL 0.822

Mean 0.2    95% KM (Percentile Bootstrap) UCL 0.748

Median 1E-09 95% KM (Chebyshev) UCL 0.631

SD 0.504 97.5% KM (Chebyshev) UCL 0.795

k star 0.0694 99% KM (Chebyshev) UCL 1.117

Theta star 2.879

Nu star 5.973 Potential UCLs to Use

AppChi2 1.626    95% KM (t) UCL 0.399

   95% Gamma Approximate UCL 0.735    95% KM (Percentile Bootstrap) UCL 0.748

   95% Adjusted Gamma UCL 0.771

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 47 Number of Detected Data 44

Number of Distinct Detected Data 42 Number of Non-Detect Data 3

Percent Non-Detects 6.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.92 Minimum Detected 0.652

Maximum Detected 22 Maximum Detected 3.091

Mean of Detected 6.011 Mean of Detected 1.582

SD of Detected 4.889 SD of Detected 0.601

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 16

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 65.96%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.681 Shapiro Wilk Test Statistic 0.894

5% Shapiro Wilk Critical Value 0.944 5% Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.766 Mean 1.53

SD 4.822 SD 0.616

   95% DL/2 (t) UCL 6.946    95%  H-Stat (DL/2) UCL 5.964

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.838 Mean in Log Scale 1.555

SD 9.181 SD in Log Scale 0.592

   95% MLE (t) UCL 3.086 Mean in Original Scale 5.833

   95% MLE (Tiku) UCL 4.43 SD in Original Scale 4.778

   95% Percentile Bootstrap UCL 7.017

   95% BCA Bootstrap UCL 7.228

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.358 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.549

nu star 207.5

A-D Test Statistic 2.833 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

K-S Test Statistic 0.758 Mean 5.834

5% K-S Critical Value 0.135 SD 4.728

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.698

   95% KM (t) UCL 7.006

Assuming Gamma Distribution    95% KM (z) UCL 6.982

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.005

Minimum 1.92    95% KM (bootstrap t) UCL 7.537

Maximum 22    95% KM (BCA) UCL 7.049

Mean 5.873    95% KM (Percentile Bootstrap) UCL 7.112

Median 4.45 95% KM (Chebyshev) UCL 8.877

SD 4.768 97.5% KM (Chebyshev) UCL 10.19

k star 2.41 99% KM (Chebyshev) UCL 12.78

Theta star 2.437

Nu star 226.5 Potential UCLs to Use

AppChi2 192.7    95% KM (Chebyshev) UCL 8.877

   95% Gamma Approximate UCL 6.904

   95% Adjusted Gamma UCL 6.94

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Observations 47 Number of Distinct Observations 42

Raw Statistics Log-transformed Statistics

Minimum 17.7 Minimum of Log Data 2.874

Maximum 2600 Maximum of Log Data 7.863

Mean 462.1 Mean of log Data 5.752

Median 350 SD of log Data 0.948

SD 450.9

Coefficient of Variation 0.976
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.746 Shapiro Wilk Test Statistic 0.972

Shapiro Wilk Critical Value 0.946 Shapiro Wilk Critical Value 0.946

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 572.5    95% H-UCL 677.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 826.9

   95% Adjusted-CLT UCL 598.6  97.5% Chebyshev (MVUE) UCL 974

   95% Modified-t UCL 577    99% Chebyshev (MVUE) UCL 1263

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.368 Data appear Gamma Distributed at 5% Significance Level

Theta Star 337.8

nu star 128.6

Approximate Chi Square Value (.05) 103.4 Nonparametric Statistics

Adjusted Level of Significance 0.0449    95% CLT UCL 570.3

Adjusted Chi Square Value 102.7    95% Jackknife UCL 572.5

   95% Standard Bootstrap UCL 569.3

Anderson-Darling Test Statistic 0.44    95% Bootstrap-t UCL 614.2

Anderson-Darling 5% Critical Value 0.769    95% Hall's Bootstrap UCL 672.9

Kolmogorov-Smirnov Test Statistic 0.111    95% Percentile Bootstrap UCL 575

Kolmogorov-Smirnov 5% Critical Value 0.132    95% BCA Bootstrap UCL 597.3

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 748.8

97.5% Chebyshev(Mean, Sd) UCL 872.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1117

   95% Approximate Gamma UCL 574.7

   95% Adjusted Gamma UCL 578.7

Potential UCL to Use Use 95% Approximate Gamma UCL 574.7

Benzo(a)pyrene

General Statistics

Number of Valid Observations 47 Number of Distinct Observations 41

Raw Statistics Log-transformed Statistics

Minimum 38.3 Minimum of Log Data 3.645

Maximum 2520 Maximum of Log Data 7.832

Mean 561.6 Mean of log Data 5.946

Median 390 SD of log Data 0.937

SD 514.7

Coefficient of Variation 0.916

Skewness 1.846

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.811 Shapiro Wilk Test Statistic 0.98

Shapiro Wilk Critical Value 0.946 Shapiro Wilk Critical Value 0.946
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Data not Normal at 5% Significance Level

G H I J K L
Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 687.7    95% H-UCL 809.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 987.9

   95% Adjusted-CLT UCL 706.7  97.5% Chebyshev (MVUE) UCL 1162

   95% Modified-t UCL 691    99% Chebyshev (MVUE) UCL 1505

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.364 Data appear Gamma Distributed at 5% Significance Level

Theta Star 411.6

nu star 128.2

Approximate Chi Square Value (.05) 103.1 Nonparametric Statistics

Adjusted Level of Significance 0.0449    95% CLT UCL 685.1

Adjusted Chi Square Value 102.4    95% Jackknife UCL 687.7

   95% Standard Bootstrap UCL 687.9

Anderson-Darling Test Statistic 0.327    95% Bootstrap-t UCL 720

Anderson-Darling 5% Critical Value 0.769    95% Hall's Bootstrap UCL 725.8

Kolmogorov-Smirnov Test Statistic 0.084    95% Percentile Bootstrap UCL 690.6

Kolmogorov-Smirnov 5% Critical Value 0.132    95% BCA Bootstrap UCL 712.8

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 888.9

97.5% Chebyshev(Mean, Sd) UCL 1030

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1309

   95% Approximate Gamma UCL 698.7

   95% Adjusted Gamma UCL 703.6

Potential UCL to Use Use 95% Approximate Gamma UCL 698.7

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 47 Number of Distinct Observations 45

Raw Statistics Log-transformed Statistics

Minimum 67.6 Minimum of Log Data 4.214

Maximum 4130 Maximum of Log Data 8.326

Mean 677.4 Mean of log Data 6.151

Median 516 SD of log Data 0.898

SD 676.6

Coefficient of Variation 0.999

Skewness 3.213

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.714 Shapiro Wilk Test Statistic 0.971

Shapiro Wilk Critical Value 0.946 Shapiro Wilk Critical Value 0.946

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 843    95% H-UCL 941.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1148
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MLE method failed to converge properly Mean in Log Scale     N/A    

A B C D E F G H I J K L
   95% Modified-t UCL 850.8    99% Chebyshev (MVUE) UCL 1729

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.423 Data appear Gamma Distributed at 5% Significance Level

Theta Star 476

nu star 133.8

Approximate Chi Square Value (.05) 108.1 Nonparametric Statistics

Adjusted Level of Significance 0.0449    95% CLT UCL 839.7

Adjusted Chi Square Value 107.3    95% Jackknife UCL 843

   95% Standard Bootstrap UCL 837.8

Anderson-Darling Test Statistic 0.385    95% Bootstrap-t UCL 927

Anderson-Darling 5% Critical Value 0.768    95% Hall's Bootstrap UCL 1460

Kolmogorov-Smirnov Test Statistic 0.0803    95% Percentile Bootstrap UCL 852.8

Kolmogorov-Smirnov 5% Critical Value 0.131    95% BCA Bootstrap UCL 889.6

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1108

97.5% Chebyshev(Mean, Sd) UCL 1294

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1659

   95% Approximate Gamma UCL 838.6

   95% Adjusted Gamma UCL 844.3

Potential UCL to Use Use 95% Approximate Gamma UCL 838.6

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 33 Number of Detected Data 33

Number of Distinct Detected Data 28 Number of Non-Detect Data 0

Number of Missing Values 14 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 52 Minimum Detected 3.951

Maximum Detected 1100 Maximum Detected 7.003

Mean of Detected 261.6 Mean of Detected 5.276

SD of Detected 237.3 SD of Detected 0.759

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.722 Shapiro Wilk Test Statistic 0.964

5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 261.6 Mean 5.276

SD 237.3 SD 0.759

   95% DL/2 (t) UCL 331.6    95%  H-Stat (DL/2) UCL 347.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.718 Data appear Gamma Distributed at 5% Significance Level

Theta Star 152.3

nu star 113.4

A-D Test Statistic 0.664 Nonparametric Statistics

5% A-D Critical Value 0.761 Kaplan-Meier (KM) Method

K-S Test Statistic 0.761 Mean 261.6

5% K-S Critical Value 0.155 SD 233.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 41.31

   95% KM (t) UCL 331.6

Assuming Gamma Distribution    95% KM (z) UCL 329.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 331.6

Minimum 52    95% KM (bootstrap t) UCL 380.4

Maximum 1100    95% KM (BCA) UCL 336.6

Mean 261.6    95% KM (Percentile Bootstrap) UCL 335.6

Median 200 95% KM (Chebyshev) UCL 441.7

SD 237.3 97.5% KM (Chebyshev) UCL 519.6

k star 1.718 99% KM (Chebyshev) UCL 672.7

Theta star 152.3

Nu star 113.4 Potential UCLs to Use

AppChi2 89.78    95% KM (Chebyshev) UCL 441.7

   95% Gamma Approximate UCL 330.3

   95% Adjusted Gamma UCL 334.4

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 47 Number of Detected Data 34

Number of Distinct Detected Data 32 Number of Non-Detect Data 13

Percent Non-Detects 27.66%

Raw Statistics Log-transformed Statistics

Minimum Detected 78 Minimum Detected 4.357

Maximum Detected 1510 Maximum Detected 7.32

Mean of Detected 329.8 Mean of Detected 5.517

SD of Detected 286.3 SD of Detected 0.744

Minimum Non-Detect 23.3 Minimum Non-Detect 3.148

Maximum Non-Detect 330 Maximum Non-Detect 5.799

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.34%
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.767 Shapiro Wilk Test Statistic 0.962

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 256.9 Mean 5.092

SD 271.2 SD 1.008

   95% DL/2 (t) UCL 323.3    95%  H-Stat (DL/2) UCL 309.3

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 23.69 Mean in Log Scale 5.143

SD 487.7 SD in Log Scale 0.899

   95% MLE (t) UCL 143.1 Mean in Original Scale 257.6

   95% MLE (Tiku) UCL 247.5 SD in Original Scale 270.1

   95% Percentile Bootstrap UCL 325

   95% BCA Bootstrap UCL 335.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.777 Data appear Gamma Distributed at 5% Significance Level

Theta Star 185.6

nu star 120.8

A-D Test Statistic 0.602 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

K-S Test Statistic 0.76 Mean 264.1

5% K-S Critical Value 0.153 SD 263

Data appear Gamma Distributed at 5% Significance Level SE of Mean 38.99

   95% KM (t) UCL 329.6

Assuming Gamma Distribution    95% KM (z) UCL 328.3

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 327.6

Minimum 54.87    95% KM (bootstrap t) UCL 354

Maximum 1510    95% KM (BCA) UCL 335.5

Mean 287.2    95% KM (Percentile Bootstrap) UCL 329.6

Median 204 95% KM (Chebyshev) UCL 434.1

SD 257.7 97.5% KM (Chebyshev) UCL 507.6

k star 1.759 99% KM (Chebyshev) UCL 652.1

Theta star 163.3

Nu star 165.3 Potential UCLs to Use

AppChi2 136.6    95% KM (Percentile Bootstrap) UCL 329.6

   95% Gamma Approximate UCL 347.6

   95% Adjusted Gamma UCL 349.7

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 47 Number of Detected Data 46

Number of Distinct Detected Data 41 Number of Non-Detect Data 1

Percent Non-Detects 2.13%
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Raw Statistics Log-transformed Statistics

Minimum Detected 13 Minimum Detected 2.565

Maximum Detected 456 Maximum Detected 6.122

Mean of Detected 89.72 Mean of Detected 4.164

SD of Detected 81.4 SD of Detected 0.849

Minimum Non-Detect 15.9 Minimum Non-Detect 2.766

Maximum Non-Detect 15.9 Maximum Non-Detect 2.766

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.771 Shapiro Wilk Test Statistic 0.964

5% Shapiro Wilk Critical Value 0.945 5% Shapiro Wilk Critical Value 0.945

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 87.98 Mean 4.12

SD 81.39 SD 0.894

   95% DL/2 (t) UCL 107.9    95%  H-Stat (DL/2) UCL 116.8

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 83.04 Mean in Log Scale 4.132

SD 87.3 SD in Log Scale 0.867

   95% MLE (t) UCL 104.4 Mean in Original Scale 88.12

   95% MLE (Tiku) UCL 103.7 SD in Original Scale 81.25

   95% Percentile Bootstrap UCL 109.2

   95% BCA Bootstrap UCL 112.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.557 Data appear Gamma Distributed at 5% Significance Level

Theta Star 57.62

nu star 143.2

A-D Test Statistic 0.395 Nonparametric Statistics

5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method

K-S Test Statistic 0.766 Mean 88.09

5% K-S Critical Value 0.133 SD 80.41

Data appear Gamma Distributed at 5% Significance Level SE of Mean 11.86

   95% KM (t) UCL 108

Assuming Gamma Distribution    95% KM (z) UCL 107.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 108

Minimum 1E-09    95% KM (bootstrap t) UCL 117.8

Maximum 456    95% KM (BCA) UCL 110.2

Mean 87.81    95% KM (Percentile Bootstrap) UCL 109.6

Median 72.9 95% KM (Chebyshev) UCL 139.8

SD 81.56 97.5% KM (Chebyshev) UCL 162.1

k star 0.685 99% KM (Chebyshev) UCL 206.1

Theta star 128.2

Nu star 64.39 Potential UCLs to Use

AppChi2 46.93    95% KM (Chebyshev) UCL 139.8

   95% Gamma Approximate UCL 120.5
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Note: DL/2 is not a recommended method.

Dieldrin

General Statistics

Number of Valid Data 42 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 34

Number of Missing Values 5 Percent Non-Detects 80.95%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.038 Minimum Detected -3.27

Maximum Detected 5.3 Maximum Detected 1.668

Mean of Detected 1.436 Mean of Detected -0.816

SD of Detected 2.004 SD of Detected 1.772

Minimum Non-Detect 0.0536 Minimum Non-Detect -2.926

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 40

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.24%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.746 Shapiro Wilk Test Statistic 0.913

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.471 Mean -1.691

SD 0.974 SD 1.303

   95% DL/2 (t) UCL 0.724    95%  H-Stat (DL/2) UCL 0.7

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.035

SD in Log Scale 1.359

Mean in Original Scale 0.298

SD in Original Scale 0.999

   95% Percentile Bootstrap UCL 0.56

   95% BCA Bootstrap UCL 0.718

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.417 Data appear Gamma Distributed at 5% Significance Level

Theta Star 3.443
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A-D Test Statistic 0.575 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

K-S Test Statistic 0.76 Mean 0.325

5% K-S Critical Value 0.308 SD 0.982

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.163

   95% KM (t) UCL 0.598

Assuming Gamma Distribution    95% KM (z) UCL 0.592

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.546

Minimum 0.038    95% KM (bootstrap t) UCL 1.102

Maximum 5.918    95% KM (BCA) UCL 0.766

Mean 2.248    95% KM (Percentile Bootstrap) UCL 0.641

Median 2.555 95% KM (Chebyshev) UCL 1.033

SD 1.268 97.5% KM (Chebyshev) UCL 1.34

k star 1.607 99% KM (Chebyshev) UCL 1.943

Theta star 1.399

Nu star 135 Potential UCLs to Use

AppChi2 109.2    95% KM (t) UCL 0.598

   95% Gamma Approximate UCL 2.78

   95% Adjusted Gamma UCL 2.801

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 47 Number of Distinct Observations 44

Raw Statistics Log-transformed Statistics

Minimum 33 Minimum of Log Data 3.497

Maximum 2120 Maximum of Log Data 7.659

Mean 426 Mean of log Data 5.69

Median 310 SD of log Data 0.889

SD 397.1

Coefficient of Variation 0.932

Skewness 2.209

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.789 Shapiro Wilk Test Statistic 0.99

Shapiro Wilk Critical Value 0.946 Shapiro Wilk Critical Value 0.946

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 523.2    95% H-UCL 586.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 714.4

   95% Adjusted-CLT UCL 541.2  97.5% Chebyshev (MVUE) UCL 835.7

   95% Modified-t UCL 526.4    99% Chebyshev (MVUE) UCL 1074

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.435 Data appear Gamma Distributed at 5% Significance Level

Theta Star 296.9
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Nonparametric Statistics

L

Adjusted Level of Significance 0.0449    95% CLT UCL 521.3

Adjusted Chi Square Value 108.3    95% Jackknife UCL 523.2

   95% Standard Bootstrap UCL 522.3

Anderson-Darling Test Statistic 0.363    95% Bootstrap-t UCL 550.6

Anderson-Darling 5% Critical Value 0.767    95% Hall's Bootstrap UCL 571.5

Kolmogorov-Smirnov Test Statistic 0.0874    95% Percentile Bootstrap UCL 521.7

Kolmogorov-Smirnov 5% Critical Value 0.131    95% BCA Bootstrap UCL 536.6

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 678.5

97.5% Chebyshev(Mean, Sd) UCL 787.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1002

   95% Approximate Gamma UCL 526.9

   95% Adjusted Gamma UCL 530.5

Potential UCL to Use Use 95% Approximate Gamma UCL 526.9

Lead

General Statistics

Number of Valid Observations 47 Number of Distinct Observations 47

Raw Statistics Log-transformed Statistics

Minimum 8.08 Minimum of Log Data 2.089

Maximum 332 Maximum of Log Data 5.805

Mean 60.18 Mean of log Data 3.748

Median 36.2 SD of log Data 0.845

SD 56.85

Coefficient of Variation 0.945

Skewness 2.62

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.758 Shapiro Wilk Test Statistic 0.963

Shapiro Wilk Critical Value 0.946 Shapiro Wilk Critical Value 0.946

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 74.1    95% H-UCL 79.39

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 96.43

   95% Adjusted-CLT UCL 77.21  97.5% Chebyshev (MVUE) UCL 112.2

   95% Modified-t UCL 74.63    99% Chebyshev (MVUE) UCL 143.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.49 Data appear Lognormal at 5% Significance Level

Theta Star 40.39

nu star 140.1

Approximate Chi Square Value (.05) 113.7 Nonparametric Statistics

Adjusted Level of Significance 0.0449    95% CLT UCL 73.82

Adjusted Chi Square Value 113    95% Jackknife UCL 74.1

   95% Standard Bootstrap UCL 73.27

Anderson-Darling Test Statistic 0.876    95% Bootstrap-t UCL 78.74
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Kolmogorov-Smirnov Test Statistic 0.139    95% Percentile Bootstrap UCL 74.11

Kolmogorov-Smirnov 5% Critical Value 0.131    95% BCA Bootstrap UCL 78.67

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 96.33

97.5% Chebyshev(Mean, Sd) UCL 112

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 142.7

   95% Approximate Gamma UCL 74.12

   95% Adjusted Gamma UCL 74.62

Potential UCL to Use Use 95% H-UCL 79.39

Mercury

General Statistics

Number of Valid Data 47 Number of Detected Data 46

Number of Distinct Detected Data 42 Number of Non-Detect Data 1

Percent Non-Detects 2.13%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0085 Minimum Detected -4.768

Maximum Detected 4.84 Maximum Detected 1.577

Mean of Detected 0.231 Mean of Detected -2.209

SD of Detected 0.701 SD of Detected 0.952

Minimum Non-Detect 0.00887 Minimum Non-Detect -4.725

Maximum Non-Detect 0.00887 Maximum Non-Detect -4.725

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.236 Shapiro Wilk Test Statistic 0.868

5% Shapiro Wilk Critical Value 0.945 5% Shapiro Wilk Critical Value 0.945

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.226 Mean -2.278

SD 0.694 SD 1.051

   95% DL/2 (t) UCL 0.396    95%  H-Stat (DL/2) UCL 0.242

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.205 Mean in Log Scale -2.251

SD 0.705 SD in Log Scale 0.983

   95% MLE (t) UCL 0.378 Mean in Original Scale 0.226

   95% MLE (Tiku) UCL 0.359 SD in Original Scale 0.694

   95% Percentile Bootstrap UCL 0.425

   95% BCA Bootstrap UCL 0.528

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.761 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.303

nu star 70.04



741
742 Maximum Likelihood Estimate(MLE) Method Log ROS Method
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717
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722
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5% A-D Critical Value 0.788 Kaplan-Meier (KM) Method

K-S Test Statistic 0.788 Mean 0.226

5% K-S Critical Value 0.135 SD 0.687

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.101

   95% KM (t) UCL 0.396

Assuming Gamma Distribution    95% KM (z) UCL 0.393

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.396

Minimum 1E-09    95% KM (bootstrap t) UCL 1.438

Maximum 4.84    95% KM (BCA) UCL 0.432

Mean 0.226    95% KM (Percentile Bootstrap) UCL 0.427

Median 0.119 95% KM (Chebyshev) UCL 0.668

SD 0.694 97.5% KM (Chebyshev) UCL 0.859

k star 0.538 99% KM (Chebyshev) UCL 1.234

Theta star 0.42

Nu star 50.59 Potential UCLs to Use

AppChi2 35.26    95% KM (Chebyshev) UCL 0.668

   95% Gamma Approximate UCL 0.324

   95% Adjusted Gamma UCL 0.328

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 47 Number of Detected Data 44

Number of Distinct Detected Data 40 Number of Non-Detect Data 3

Percent Non-Detects 6.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.63 Minimum Detected 1.289

Maximum Detected 2300 Maximum Detected 7.741

Mean of Detected 142.9 Mean of Detected 4.094

SD of Detected 351.4 SD of Detected 1.223

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 16.5 Maximum Non-Detect 2.803

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 41

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 12.77%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.349 Shapiro Wilk Test Statistic 0.964

5% Shapiro Wilk Critical Value 0.944 5% Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 134.3 Mean 3.956

SD 341.4 SD 1.299

   95% DL/2 (t) UCL 217.9    95%  H-Stat (DL/2) UCL 176
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795

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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Mean 102 Mean in Log Scale 3.953

SD 367.4 SD in Log Scale 1.303

   95% MLE (t) UCL 191.9 Mean in Original Scale 134.2

   95% MLE (Tiku) UCL 186 SD in Original Scale 341.4

   95% Percentile Bootstrap UCL 227.9

   95% BCA Bootstrap UCL 286

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.664 Data appear Lognormal at 5% Significance Level

Theta Star 215.2

nu star 58.45

A-D Test Statistic 2.262 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

K-S Test Statistic 0.795 Mean 134.1

5% K-S Critical Value 0.139 SD 337.8

Data not Gamma Distributed at 5% Significance Level SE of Mean 49.85

   95% KM (t) UCL 217.8

Assuming Gamma Distribution    95% KM (z) UCL 216.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 217.7

Minimum 1E-09    95% KM (bootstrap t) UCL 440

Maximum 2300    95% KM (BCA) UCL 240

Mean 133.8    95% KM (Percentile Bootstrap) UCL 226.4

Median 55 95% KM (Chebyshev) UCL 351.3

SD 341.6 97.5% KM (Chebyshev) UCL 445.4

k star 0.286 99% KM (Chebyshev) UCL 630

Theta star 467.7

Nu star 26.9 Potential UCLs to Use

AppChi2 16.07    95% KM (Chebyshev) UCL 351.3

   95% Gamma Approximate UCL 224

   95% Adjusted Gamma UCL 227.7

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 42 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.083 Minimum Detected -2.489

Maximum Detected 21 Maximum Detected 3.045

Mean of Detected 9.234 Mean of Detected 0.542

SD of Detected 10.48 SD of Detected 2.809

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data
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Total Aroclors
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.796 Shapiro Wilk Test Statistic 0.789

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 9.234 Mean 0.542

SD 10.48 SD 2.809

   95% DL/2 (t) UCL 19.23    95%  H-Stat (DL/2) UCL 8.563E+09

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.29 Data appear Normal at 5% Significance Level

Theta Star 31.8

nu star 2.904

A-D Test Statistic 0.545 Nonparametric Statistics

5% A-D Critical Value 0.726 Kaplan-Meier (KM) Method

K-S Test Statistic 0.726 Mean 9.234

5% K-S Critical Value 0.376 SD 9.378

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.689

   95% KM (t) UCL 19.23

Assuming Gamma Distribution    95% KM (z) UCL 16.95

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19.23

Minimum 0.083    95% KM (bootstrap t) UCL 37.21

Maximum 21    95% KM (BCA) UCL 16.42

Mean 9.234    95% KM (Percentile Bootstrap) UCL 16.62

Median 5 95% KM (Chebyshev) UCL 29.67

SD 10.48 97.5% KM (Chebyshev) UCL 38.52

k star 0.29 99% KM (Chebyshev) UCL 55.89

Theta star 31.8

Nu star 2.904 Potential UCLs to Use

AppChi2 0.345    95% KM (t) UCL 19.23

   95% Gamma Approximate UCL 77.82    95% KM (Percentile Bootstrap) UCL 16.62

   95% Adjusted Gamma UCL 208.4

Note: DL/2 is not a recommended method.
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General Statistics

Number of Valid Data 31 Number of Detected Data 30

Number of Distinct Detected Data 30 Number of Non-Detect Data 1

Number of Missing Values 16 Percent Non-Detects 3.23%

Raw Statistics Log-transformed Statistics

Minimum Detected 15.29 Minimum Detected 2.727

Maximum Detected 411 Maximum Detected 6.019

Mean of Detected 108.1 Mean of Detected 4.352

SD of Detected 94.93 SD of Detected 0.824

Minimum Non-Detect 40 Minimum Non-Detect 3.689

Maximum Non-Detect 40 Maximum Non-Detect 3.689

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.811 Shapiro Wilk Test Statistic 0.961

5% Shapiro Wilk Critical Value 0.927 5% Shapiro Wilk Critical Value 0.927

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 105.3 Mean 4.308

SD 94.67 SD 0.846

   95% DL/2 (t) UCL 134.1    95%  H-Stat (DL/2) UCL 137.3

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 89.09 Mean in Log Scale 4.319

SD 113.3 SD in Log Scale 0.831

   95% MLE (t) UCL 123.6 Mean in Original Scale 105.5

   95% MLE (Tiku) UCL 124.6 SD in Original Scale 94.44

   95% Percentile Bootstrap UCL 133.9

   95% BCA Bootstrap UCL 138.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.512 Data appear Lognormal at 5% Significance Level

Theta Star 71.49

nu star 90.74

A-D Test Statistic 0.901 Nonparametric Statistics

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

K-S Test Statistic 0.762 Mean 105.6

5% K-S Critical Value 0.163 SD 92.88

Data not Gamma Distributed at 5% Significance Level SE of Mean 16.97

   95% KM (t) UCL 134.4

Assuming Gamma Distribution    95% KM (z) UCL 133.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 134.4

Minimum 4.383    95% KM (bootstrap t) UCL 143.2

Maximum 411    95% KM (BCA) UCL 134.3

Mean 104.8    95% KM (Percentile Bootstrap) UCL 134.3

Median 61.4 95% KM (Chebyshev) UCL 179.5
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Theta star 80.52

Nu star 80.68 Potential UCLs to Use

AppChi2 60.98    95% KM (Chebyshev) UCL 179.5

   95% Gamma Approximate UCL 138.6

   95% Adjusted Gamma UCL 140.8

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 45 Number of Detected Data 35

Number of Distinct Detected Data 35 Number of Non-Detect Data 10

Number of Missing Values 2 Percent Non-Detects 22.22%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.44 Minimum Detected -0.821

Maximum Detected 93.26 Maximum Detected 4.535

Mean of Detected 10.05 Mean of Detected 1.238

SD of Detected 19.69 SD of Detected 1.413

Minimum Non-Detect 0.32 Minimum Non-Detect -1.139

Maximum Non-Detect 18 Maximum Non-Detect 2.89

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 41

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.11%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.513 Shapiro Wilk Test Statistic 0.947

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8.242 Mean 1.007

SD 17.68 SD 1.387

   95% DL/2 (t) UCL 12.67    95%  H-Stat (DL/2) UCL 10.36

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.935

SD in Log Scale 1.417

Mean in Original Scale 8.054

SD in Original Scale 17.72

   95% Percentile Bootstrap UCL 12.77

   95% BCA Bootstrap UCL 14.35

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.55 Data appear Lognormal at 5% Significance Level

Theta Star 18.28

nu star 38.49
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1007 Mean 4.449 Mean 0.978

DL/2 Substitution Method DL/2 Substitution Method
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A B C D E
5% A-D Critical Value

F
0.804

G H I J K
Kaplan-Meier (KM) Method

L

K-S Test Statistic 0.804 Mean 8.107

5% K-S Critical Value 0.156 SD 17.51

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.65

   95% KM (t) UCL 12.56

Assuming Gamma Distribution    95% KM (z) UCL 12.47

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 12.54

Minimum 1E-09    95% KM (bootstrap t) UCL 19.4

Maximum 93.26    95% KM (BCA) UCL 13.53

Mean 8.283    95% KM (Percentile Bootstrap) UCL 12.75

Median 2.004 95% KM (Chebyshev) UCL 19.66

SD 17.68 97.5% KM (Chebyshev) UCL 24.66

k star 0.413 99% KM (Chebyshev) UCL 34.48

Theta star 20.05

Nu star 37.18 Potential UCLs to Use

AppChi2 24.22    95% KM (Chebyshev) UCL 19.66

   95% Gamma Approximate UCL 12.71

   95% Adjusted Gamma UCL 12.9

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 21 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.724 Minimum Detected -0.323

Maximum Detected 11.48 Maximum Detected 2.441

Mean of Detected 4.449 Mean of Detected 0.978

SD of Detected 4.626 SD of Detected 1.175

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.849 Shapiro Wilk Test Statistic 0.935

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
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Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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A B C D E
SD

F
4.626

G H I J K
SD

L
1.175

   95% DL/2 (t) UCL 8.859    95%  H-Stat (DL/2) UCL 148.2

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.577 Data appear Normal at 5% Significance Level

Theta Star 7.71

nu star 5.77

A-D Test Statistic 0.335 Nonparametric Statistics

5% A-D Critical Value 0.69 Kaplan-Meier (KM) Method

K-S Test Statistic 0.69 Mean 4.449

5% K-S Critical Value 0.364 SD 4.137

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.069

   95% KM (t) UCL 8.859

Assuming Gamma Distribution    95% KM (z) UCL 7.851

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 8.859

Minimum 0.724    95% KM (bootstrap t) UCL 25.01

Maximum 11.48    95% KM (BCA) UCL 7.546

Mean 4.449    95% KM (Percentile Bootstrap) UCL 7.546

Median 2.094 95% KM (Chebyshev) UCL 13.47

SD 4.626 97.5% KM (Chebyshev) UCL 17.37

k star 0.577 99% KM (Chebyshev) UCL 25.03

Theta star 7.71

Nu star 5.77 Potential UCLs to Use

AppChi2 1.524    95% KM (t) UCL 8.859

   95% Gamma Approximate UCL 16.85    95% KM (Percentile Bootstrap) UCL 7.546

   95% Adjusted Gamma UCL 33.71

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

Number of Missing Values 18 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 736.1 Minimum Detected 6.601

Maximum Detected 15617 Maximum Detected 9.656

Mean of Detected 4356 Mean of Detected 7.87

SD of Detected 5032 SD of Detected 1.063
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1113 Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 12241
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   95% Gamma Approximate UCL 9789
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Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.753 Shapiro Wilk Test Statistic 0.94

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4356 Mean 7.87

SD 5032 SD 1.063

   95% DL/2 (t) UCL 7726    95%  H-Stat (DL/2) UCL 19413

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.782 Data appear Gamma Distributed at 5% Significance Level

Theta Star 5568

nu star 12.52

A-D Test Statistic 0.407 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

K-S Test Statistic 0.734 Mean 4356

5% K-S Critical Value 0.301 SD 4707

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1779

   95% KM (t) UCL 7726

Assuming Gamma Distribution    95% KM (z) UCL 7282

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7726

Minimum 736.1    95% KM (bootstrap t) UCL 12832

Maximum 15617    95% KM (BCA) UCL 7599

Mean 4356    95% KM (Percentile Bootstrap) UCL 7284

Median 2429 95% KM (Chebyshev) UCL 12110

SD 5032 97.5% KM (Chebyshev) UCL 15466

k star 0.782 99% KM (Chebyshev) UCL 22057

Theta star 5568

Nu star 12.52 Potential UCLs to Use

AppChi2 5.569    95% KM (Chebyshev) UCL 12110
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1166 K-S Test Statistic 0.735 Mean 2.041

A-D Test Statistic 0.483 Nonparametric Statistics

5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method
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Total PCB TEQ

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

Number of Missing Values 18 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.335 Minimum Detected -1.093

Maximum Detected 7.358 Maximum Detected 1.996

Mean of Detected 2.041 Mean of Detected 0.159

SD of Detected 2.458 SD of Detected 1.094

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.741 Shapiro Wilk Test Statistic 0.931

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.041 Mean 0.159

SD 2.458 SD 1.094

   95% DL/2 (t) UCL 3.687    95%  H-Stat (DL/2) UCL 9.702

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.732 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.789

nu star 11.71
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1219    95% DL/2 (t) UCL 139809    95%  H-Stat (DL/2) UCL 306260

SD 87522 SD 0.999

Mean 81184 Mean 10.84
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5% K-S Critical Value 0.301 SD 2.299

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.869

   95% KM (t) UCL 3.687

Assuming Gamma Distribution    95% KM (z) UCL 3.47

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.687

Minimum 0.335    95% KM (bootstrap t) UCL 8.641

Maximum 7.358    95% KM (BCA) UCL 3.545

Mean 2.041    95% KM (Percentile Bootstrap) UCL 3.488

Median 0.978 95% KM (Chebyshev) UCL 5.828

SD 2.458 97.5% KM (Chebyshev) UCL 7.467

k star 0.732 99% KM (Chebyshev) UCL 10.69

Theta star 2.789

Nu star 11.71 Potential UCLs to Use

AppChi2 5.036    95% KM (Chebyshev) UCL 5.828

   95% Gamma Approximate UCL 4.745

   95% Adjusted Gamma UCL 5.993

Note: DL/2 is not a recommended method.

Total PCB_Congeners

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

Number of Missing Values 18 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 18957 Minimum Detected 9.85

Maximum Detected 250586 Maximum Detected 12.43

Mean of Detected 81184 Mean of Detected 10.84

SD of Detected 87522 SD of Detected 0.999

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.752 Shapiro Wilk Test Statistic 0.877

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.844 Data appear Gamma Distributed at 5% Significance Level

Theta Star 96205

nu star 13.5

A-D Test Statistic 0.624 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

K-S Test Statistic 0.732 Mean 81184

5% K-S Critical Value 0.3 SD 81869

Data appear Gamma Distributed at 5% Significance Level SE of Mean 30944

   95% KM (t) UCL 139809

Assuming Gamma Distribution    95% KM (z) UCL 132081

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 139809

Minimum 18957    95% KM (bootstrap t) UCL 309287

Maximum 250586    95% KM (BCA) UCL 132630

Mean 81184    95% KM (Percentile Bootstrap) UCL 130947

Median 41262 95% KM (Chebyshev) UCL 216064

SD 87522 97.5% KM (Chebyshev) UCL 274427

k star 0.844 99% KM (Chebyshev) UCL 389070

Theta star 96205

Nu star 13.5 Potential UCLs to Use

AppChi2 6.232    95% KM (Chebyshev) UCL 216064

   95% Gamma Approximate UCL 175895

   95% Adjusted Gamma UCL 217577

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

Number of Missing Values 18 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 18221 Minimum Detected 9.81

Maximum Detected 243516 Maximum Detected 12.4

Mean of Detected 76828 Mean of Detected 10.78

SD of Detected 83672 SD of Detected 0.995

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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Note: DL/2 is not a recommended method.
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Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.751 Shapiro Wilk Test Statistic 0.877

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 76828 Mean 10.78

SD 83672 SD 0.995

   95% DL/2 (t) UCL 132874    95%  H-Stat (DL/2) UCL 286339

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.844 Data appear Gamma Distributed at 5% Significance Level

Theta Star 91074

nu star 13.5

A-D Test Statistic 0.622 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

K-S Test Statistic 0.732 Mean 76828

5% K-S Critical Value 0.3 SD 78268

Data appear Gamma Distributed at 5% Significance Level SE of Mean 29583

   95% KM (t) UCL 132874

Assuming Gamma Distribution    95% KM (z) UCL 125487

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 132874

Minimum 18221    95% KM (bootstrap t) UCL 274126

Maximum 243516    95% KM (BCA) UCL 128120

Mean 76828    95% KM (Percentile Bootstrap) UCL 126441

Median 38835 95% KM (Chebyshev) UCL 205775

SD 83672 97.5% KM (Chebyshev) UCL 261571

k star 0.844 99% KM (Chebyshev) UCL 371170

Theta star 91074

Nu star 13.5 Potential UCLs to Use

AppChi2 6.229    95% KM (Chebyshev) UCL 205775

   95% Gamma Approximate UCL 166484

   95% Adjusted Gamma UCL 205945
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Tributyltin ion

General Statistics

Number of Valid Data 19 Number of Detected Data 19

Number of Distinct Detected Data 17 Number of Non-Detect Data 0

Number of Missing Values 28 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.6 Minimum Detected 1.887

Maximum Detected 480 Maximum Detected 6.174

Mean of Detected 173 Mean of Detected 4.649

SD of Detected 147.9 SD of Detected 1.2

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Test Statistic 0.937

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 173 Mean 4.649

SD 147.9 SD 1.2

   95% DL/2 (t) UCL 231.8    95%  H-Stat (DL/2) UCL 488.4

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.986 Data appear Gamma Distributed at 5% Significance Level

Theta Star 175.4

nu star 37.48

A-D Test Statistic 0.23 Nonparametric Statistics

5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method

K-S Test Statistic 0.766 Mean 173

5% K-S Critical Value 0.204 SD 143.9

Data appear Gamma Distributed at 5% Significance Level SE of Mean 33.93

   95% KM (t) UCL 231.8

Assuming Gamma Distribution    95% KM (z) UCL 228.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 231.8

Minimum 6.6    95% KM (bootstrap t) UCL 244.2
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 275.4
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97.5% KM (Chebyshev) UCL 384.9

k star 0.986 99% KM (Chebyshev) UCL 510.6

Theta star 175.4

Nu star 37.48 Potential UCLs to Use

AppChi2 24.46    95% KM (Chebyshev) UCL 320.9

   95% Gamma Approximate UCL 265
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM5.5W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 26 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 21

Number of Missing Values 4 Percent Non-Detects 80.77%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0554 Minimum Detected -2.893

Maximum Detected 4.65 Maximum Detected 1.537

Mean of Detected 1.387 Mean of Detected -0.882

SD of Detected 1.98 SD of Detected 1.889

Minimum Non-Detect 0.0388 Minimum Non-Detect -3.249

Maximum Non-Detect 1.2 Maximum Non-Detect 0.182

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.774 Shapiro Wilk Test Statistic 0.918

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.418 Mean -1.988

SD 0.943 SD 1.4

   95% DL/2 (t) UCL 0.734    95%  H-Stat (DL/2) UCL 0.633

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.456

SD in Log Scale 2.02

Mean in Original Scale 0.272

SD in Original Scale 0.967

   95% Percentile Bootstrap UCL 0.626

   95% BCA Bootstrap UCL 0.907
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.342 Data appear Normal at 5% Significance Level

Theta Star 4.055

nu star 3.421

A-D Test Statistic 0.407 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

K-S Test Statistic 0.71 Mean 0.322

5% K-S Critical Value 0.371 SD 0.935

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.205

   95% KM (t) UCL 0.672

Assuming Gamma Distribution    95% KM (z) UCL 0.659

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.612

Minimum 0.0554    95% KM (bootstrap t) UCL 3.241

Maximum 4.65    95% KM (BCA) UCL 2.112

Mean 1.387    95% KM (Percentile Bootstrap) UCL 0.85

Median 1.387 95% KM (Chebyshev) UCL 1.216

SD 0.792 97.5% KM (Chebyshev) UCL 1.604

k star 2.063 99% KM (Chebyshev) UCL 2.364

Theta star 0.672

Nu star 107.3 Potential UCLs to Use

AppChi2 84.37    95% KM (t) UCL 0.672

   95% Gamma Approximate UCL 1.764    95% KM (Percentile Bootstrap) UCL 0.85

   95% Adjusted Gamma UCL 1.792

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 29 Number of Detected Data 25

Number of Distinct Detected Data 25 Number of Non-Detect Data 4

Number of Missing Values 2 Percent Non-Detects 13.79%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.32 Minimum Detected 0.842

Maximum Detected 12.5 Maximum Detected 2.526

Mean of Detected 4.452 Mean of Detected 1.408

SD of Detected 2.235 SD of Detected 0.393

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 10 Maximum Non-Detect 2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 28

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.55%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.745 Shapiro Wilk Test Statistic 0.912

5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.252 Mean 1.356

SD 2.176 SD 0.408

   95% DL/2 (t) UCL 4.94    95%  H-Stat (DL/2) UCL 4.377

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.391

SD in Log Scale 0.369

Mean in Original Scale 4.34

SD in Original Scale 2.095

   95% Percentile Bootstrap UCL 5.027

   95% BCA Bootstrap UCL 5.196

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.316 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.837

nu star 265.8

A-D Test Statistic 1.073 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

K-S Test Statistic 0.747 Mean 4.335

5% K-S Critical Value 0.175 SD 2.085

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.401

   95% KM (t) UCL 5.017

Assuming Gamma Distribution    95% KM (z) UCL 4.995

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.016

Minimum 2.32    95% KM (bootstrap t) UCL 5.389

Maximum 12.5    95% KM (BCA) UCL 5.051

Mean 4.455    95% KM (Percentile Bootstrap) UCL 5.017

Median 3.87 95% KM (Chebyshev) UCL 6.083

SD 2.081 97.5% KM (Chebyshev) UCL 6.84

k star 6.153 99% KM (Chebyshev) UCL 8.325

Theta star 0.724

Nu star 356.9 Potential UCLs to Use

AppChi2 314.1    95% KM (Chebyshev) UCL 6.083

   95% Gamma Approximate UCL 5.062

   95% Adjusted Gamma UCL 5.101

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Observations 31 Number of Distinct Observations 30

Raw Statistics Log-transformed Statistics

Minimum 27 Minimum of Log Data 3.296

Maximum 17000 Maximum of Log Data 9.741

Mean 1330 Mean of log Data 6.055

Median 460 SD of log Data 1.498

SD 3086

Coefficient of Variation 2.32
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.417 Shapiro Wilk Test Statistic 0.98

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2271    95% H-UCL 3033

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3032

   95% Adjusted-CLT UCL 2740  97.5% Chebyshev (MVUE) UCL 3815

   95% Modified-t UCL 2349    99% Chebyshev (MVUE) UCL 5355

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.518 Data appear Lognormal at 5% Significance Level

Theta Star 2567

nu star 32.14

Approximate Chi Square Value (.05) 20.18 Nonparametric Statistics

Adjusted Level of Significance 0.0413    95% CLT UCL 2242

Adjusted Chi Square Value 19.65    95% Jackknife UCL 2271

   95% Standard Bootstrap UCL 2243

Anderson-Darling Test Statistic 1.262    95% Bootstrap-t UCL 4402

Anderson-Darling 5% Critical Value 0.805    95% Hall's Bootstrap UCL 5353

Kolmogorov-Smirnov Test Statistic 0.186    95% Percentile Bootstrap UCL 2366

Kolmogorov-Smirnov 5% Critical Value 0.166    95% BCA Bootstrap UCL 2985

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3747

97.5% Chebyshev(Mean, Sd) UCL 4792

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6846

   95% Approximate Gamma UCL 2119

   95% Adjusted Gamma UCL 2176

Potential UCL to Use Use 95% H-UCL 3033

Benzo(a)pyrene

General Statistics

Number of Valid Observations 31 Number of Distinct Observations 29

Raw Statistics Log-transformed Statistics

Minimum 36 Minimum of Log Data 3.584

Maximum 23000 Maximum of Log Data 10.04

Mean 1888 Mean of log Data 6.438

Median 640 SD of log Data 1.487

SD 4216

Coefficient of Variation 2.233

Skewness 4.519

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.434 Shapiro Wilk Test Statistic 0.978

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929
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Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3173    95% H-UCL 4340

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4363

   95% Adjusted-CLT UCL 3790  97.5% Chebyshev (MVUE) UCL 5487

   95% Modified-t UCL 3275    99% Chebyshev (MVUE) UCL 7696

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.531 Data appear Lognormal at 5% Significance Level

Theta Star 3553

nu star 32.94

Approximate Chi Square Value (.05) 20.82 Nonparametric Statistics

Adjusted Level of Significance 0.0413    95% CLT UCL 3133

Adjusted Chi Square Value 20.28    95% Jackknife UCL 3173

   95% Standard Bootstrap UCL 3111

Anderson-Darling Test Statistic 1.249    95% Bootstrap-t UCL 5767

Anderson-Darling 5% Critical Value 0.804    95% Hall's Bootstrap UCL 7553

Kolmogorov-Smirnov Test Statistic 0.209    95% Percentile Bootstrap UCL 3211

Kolmogorov-Smirnov 5% Critical Value 0.166    95% BCA Bootstrap UCL 4217

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5188

97.5% Chebyshev(Mean, Sd) UCL 6616

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9422

   95% Approximate Gamma UCL 2987

   95% Adjusted Gamma UCL 3066

Potential UCL to Use Use 95% H-UCL 4340

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 31 Number of Distinct Observations 26

Raw Statistics Log-transformed Statistics

Minimum 37 Minimum of Log Data 3.611

Maximum 20000 Maximum of Log Data 9.903

Mean 1535 Mean of log Data 6.294

Median 820 SD of log Data 1.405

SD 3599

Coefficient of Variation 2.344

Skewness 4.824

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.394 Shapiro Wilk Test Statistic 0.972

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2632    95% H-UCL 3094

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3250
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nu star 35.02
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   95% Modified-t UCL 2725    99% Chebyshev (MVUE) UCL 5661

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.558 Data appear Lognormal at 5% Significance Level

Theta Star 2752

nu star 34.59

Approximate Chi Square Value (.05) 22.13 Nonparametric Statistics

Adjusted Level of Significance 0.0413    95% CLT UCL 2598

Adjusted Chi Square Value 21.58    95% Jackknife UCL 2632

   95% Standard Bootstrap UCL 2591

Anderson-Darling Test Statistic 1.408    95% Bootstrap-t UCL 5222

Anderson-Darling 5% Critical Value 0.802    95% Hall's Bootstrap UCL 6419

Kolmogorov-Smirnov Test Statistic 0.224    95% Percentile Bootstrap UCL 2767

Kolmogorov-Smirnov 5% Critical Value 0.166    95% BCA Bootstrap UCL 3565

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4352

97.5% Chebyshev(Mean, Sd) UCL 5572

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7966

   95% Approximate Gamma UCL 2399

   95% Adjusted Gamma UCL 2460

Potential UCL to Use Use 95% H-UCL 3094

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 31 Number of Distinct Observations 27

Raw Statistics Log-transformed Statistics

Minimum 13 Minimum of Log Data 2.565

Maximum 6000 Maximum of Log Data 8.7

Mean 747.5 Mean of log Data 5.59

Median 260 SD of log Data 1.533

SD 1248

Coefficient of Variation 1.67

Skewness 3.054

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.599 Shapiro Wilk Test Statistic 0.96

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1128    95% H-UCL 2077

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2033

   95% Adjusted-CLT UCL 1248  97.5% Chebyshev (MVUE) UCL 2564

   95% Modified-t UCL 1148    99% Chebyshev (MVUE) UCL 3608

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.565 Data appear Lognormal at 5% Significance Level

Theta Star 1323
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Approximate Chi Square Value (.05) 22.48 Nonparametric Statistics

Adjusted Level of Significance 0.0413    95% CLT UCL 1116

Adjusted Chi Square Value 21.92    95% Jackknife UCL 1128

   95% Standard Bootstrap UCL 1106

Anderson-Darling Test Statistic 1.097    95% Bootstrap-t UCL 1545

Anderson-Darling 5% Critical Value 0.801    95% Hall's Bootstrap UCL 2798

Kolmogorov-Smirnov Test Statistic 0.217    95% Percentile Bootstrap UCL 1134

Kolmogorov-Smirnov 5% Critical Value 0.166    95% BCA Bootstrap UCL 1250

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1725

97.5% Chebyshev(Mean, Sd) UCL 2147

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2978

   95% Approximate Gamma UCL 1164

   95% Adjusted Gamma UCL 1194

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 2033

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 29 Number of Detected Data 10

Number of Distinct Detected Data 7 Number of Non-Detect Data 19

Number of Missing Values 2 Percent Non-Detects 65.52%

Raw Statistics Log-transformed Statistics

Minimum Detected 82 Minimum Detected 4.407

Maximum Detected 210 Maximum Detected 5.347

Mean of Detected 131 Mean of Detected 4.838

SD of Detected 38.38 SD of Detected 0.288

Minimum Non-Detect 9.9 Minimum Non-Detect 2.293

Maximum Non-Detect 200 Maximum Non-Detect 5.298

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 28

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.55%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.933 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 74.46 Mean 3.993

SD 51.6 SD 0.93

   95% DL/2 (t) UCL 90.76    95%  H-Stat (DL/2) UCL 107.2

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 4.389

SD in Log Scale 0.381

Mean in Original Scale 87.16
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   95% Percentile Bootstrap UCL 99.49

   95% BCA Bootstrap UCL 101.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 9.51 Data appear Normal at 5% Significance Level

Theta Star 13.77

nu star 190.2

A-D Test Statistic 0.279 Nonparametric Statistics

5% A-D Critical Value 0.725 Kaplan-Meier (KM) Method

K-S Test Statistic 0.725 Mean 100.5

5% K-S Critical Value 0.266 SD 31.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 6.376

   95% KM (t) UCL 111.3

Assuming Gamma Distribution    95% KM (z) UCL 111

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 109.7

Minimum 82    95% KM (bootstrap t) UCL 113.2

Maximum 210    95% KM (BCA) UCL 131.5

Mean 131.9    95% KM (Percentile Bootstrap) UCL 120

Median 130 95% KM (Chebyshev) UCL 128.3

SD 27.25 97.5% KM (Chebyshev) UCL 140.3

k star 22.5 99% KM (Chebyshev) UCL 163.9

Theta star 5.862

Nu star 1305 Potential UCLs to Use

AppChi2 1222    95% KM (t) UCL 111.3

   95% Gamma Approximate UCL 140.8    95% KM (Percentile Bootstrap) UCL 120

   95% Adjusted Gamma UCL 141.4

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Observations 31 Number of Distinct Observations 27

Raw Statistics Log-transformed Statistics

Minimum 4.8 Minimum of Log Data 1.569

Maximum 1500 Maximum of Log Data 7.313

Mean 169.5 Mean of log Data 4.301

Median 86 SD of log Data 1.324

SD 288.9

Coefficient of Variation 1.705

Skewness 3.664

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.547 Shapiro Wilk Test Statistic 0.972

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 257.5    95% H-UCL 351.6
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425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476

A B C D E F G H I J K L
   95% Adjusted-CLT UCL 291.3  97.5% Chebyshev (MVUE) UCL 476.2

   95% Modified-t UCL 263.2    99% Chebyshev (MVUE) UCL 658.7

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.675 Data appear Lognormal at 5% Significance Level

Theta Star 251

nu star 41.85

Approximate Chi Square Value (.05) 28.03 Nonparametric Statistics

Adjusted Level of Significance 0.0413    95% CLT UCL 254.8

Adjusted Chi Square Value 27.4    95% Jackknife UCL 257.5

   95% Standard Bootstrap UCL 254.2

Anderson-Darling Test Statistic 1.026    95% Bootstrap-t UCL 366.7

Anderson-Darling 5% Critical Value 0.79    95% Hall's Bootstrap UCL 585.1

Kolmogorov-Smirnov Test Statistic 0.179    95% Percentile Bootstrap UCL 263.3

Kolmogorov-Smirnov 5% Critical Value 0.164    95% BCA Bootstrap UCL 311.7

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 395.6

97.5% Chebyshev(Mean, Sd) UCL 493.4

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 685.7

   95% Approximate Gamma UCL 253.1

   95% Adjusted Gamma UCL 258.9

Potential UCL to Use Use 95% H-UCL 351.6

Dieldrin

General Statistics

Number of Valid Data 24 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 17

Number of Missing Values 3 Percent Non-Detects 70.83%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.102 Minimum Detected -2.283

Maximum Detected 1.45 Maximum Detected 0.372

Mean of Detected 0.621 Mean of Detected -0.836

SD of Detected 0.547 SD of Detected 0.949

Minimum Non-Detect 0.0525 Minimum Non-Detect -2.947

Maximum Non-Detect 1 Maximum Non-Detect 0

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.67%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.313 Mean -1.783

SD 0.375 SD 1.193

   95% DL/2 (t) UCL 0.444    95%  H-Stat (DL/2) UCL 0.59

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.448

SD in Log Scale 1.225

Mean in Original Scale 0.217

SD in Original Scale 0.386

   95% Percentile Bootstrap UCL 0.358

   95% BCA Bootstrap UCL 0.395

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.974 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.637

nu star 13.64

A-D Test Statistic 0.411 Nonparametric Statistics

5% A-D Critical Value 0.721 Kaplan-Meier (KM) Method

K-S Test Statistic 0.721 Mean 0.269

5% K-S Critical Value 0.317 SD 0.36

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0807

   95% KM (t) UCL 0.408

Assuming Gamma Distribution    95% KM (z) UCL 0.402

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.386

Minimum 0.102    95% KM (bootstrap t) UCL 0.498

Maximum 1.629    95% KM (BCA) UCL 0.56

Mean 0.68    95% KM (Percentile Bootstrap) UCL 0.501

Median 0.551 95% KM (Chebyshev) UCL 0.621

SD 0.381 97.5% KM (Chebyshev) UCL 0.773

k star 2.901 99% KM (Chebyshev) UCL 1.072

Theta star 0.234

Nu star 139.3 Potential UCLs to Use

AppChi2 113    95% KM (t) UCL 0.408

   95% Gamma Approximate UCL 0.838

   95% Adjusted Gamma UCL 0.851

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 31 Number of Distinct Observations 28

Raw Statistics Log-transformed Statistics

Minimum 28 Minimum of Log Data 3.332

Maximum 17000 Maximum of Log Data 9.741
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Median 440 SD of log Data 1.504

SD 3187

Coefficient of Variation 2.149

Skewness 4.237

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.461 Shapiro Wilk Test Statistic 0.982

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2454    95% H-UCL 3498

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3483

   95% Adjusted-CLT UCL 2889  97.5% Chebyshev (MVUE) UCL 4385

   95% Modified-t UCL 2527    99% Chebyshev (MVUE) UCL 6158

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.525 Data appear Lognormal at 5% Significance Level

Theta Star 2822

nu star 32.58

Approximate Chi Square Value (.05) 20.53 Nonparametric Statistics

Adjusted Level of Significance 0.0413    95% CLT UCL 2424

Adjusted Chi Square Value 20    95% Jackknife UCL 2454

   95% Standard Bootstrap UCL 2420

Anderson-Darling Test Statistic 1.185    95% Bootstrap-t UCL 4288

Anderson-Darling 5% Critical Value 0.805    95% Hall's Bootstrap UCL 6021

Kolmogorov-Smirnov Test Statistic 0.206    95% Percentile Bootstrap UCL 2497

Kolmogorov-Smirnov 5% Critical Value 0.166    95% BCA Bootstrap UCL 3054

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3977

97.5% Chebyshev(Mean, Sd) UCL 5057

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7177

   95% Approximate Gamma UCL 2352

   95% Adjusted Gamma UCL 2415

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 3483

Lead

General Statistics

Number of Valid Data 29 Number of Detected Data 29

Number of Distinct Detected Data 27 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 9 Minimum Detected 2.197

Maximum Detected 36.6 Maximum Detected 3.6

Mean of Detected 19.96 Mean of Detected 2.905

SD of Detected 8.296 SD of Detected 0.437

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    



636 Number of Distinct Detected Data 24 Number of Non-Detect Data 1
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.939 Shapiro Wilk Test Statistic 0.94

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 19.96 Mean 2.905

SD 8.296 SD 0.437

   95% DL/2 (t) UCL 22.58    95%  H-Stat (DL/2) UCL 23.49

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.229 Data appear Normal at 5% Significance Level

Theta Star 3.817

nu star 303.3

A-D Test Statistic 0.412 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

K-S Test Statistic 0.747 Mean 19.96

5% K-S Critical Value 0.163 SD 8.151

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.54

   95% KM (t) UCL 22.58

Assuming Gamma Distribution    95% KM (z) UCL 22.49

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 22.58

Minimum 9    95% KM (bootstrap t) UCL 22.8

Maximum 36.6    95% KM (BCA) UCL 22.68

Mean 19.96    95% KM (Percentile Bootstrap) UCL 22.38

Median 19.3 95% KM (Chebyshev) UCL 26.67

SD 8.296 97.5% KM (Chebyshev) UCL 29.58

k star 5.229 99% KM (Chebyshev) UCL 35.29

Theta star 3.817

Nu star 303.3 Potential UCLs to Use

AppChi2 264    95% KM (t) UCL 22.58

   95% Gamma Approximate UCL 22.93    95% KM (Percentile Bootstrap) UCL 22.38

   95% Adjusted Gamma UCL 23.13

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 29 Number of Detected Data 28
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Nu star 170.1 Potential UCLs to Use

A B C D E F G H I J K L
Number of Missing Values 2 Percent Non-Detects 3.45%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.013 Minimum Detected -4.343

Maximum Detected 0.172 Maximum Detected -1.76

Mean of Detected 0.069 Mean of Detected -2.84

SD of Detected 0.0385 SD of Detected 0.627

Minimum Non-Detect 0.08 Minimum Non-Detect -2.526

Maximum Non-Detect 0.08 Maximum Non-Detect -2.526

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.936 Shapiro Wilk Test Statistic 0.955

5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.068 Mean -2.853

SD 0.0382 SD 0.62

   95% DL/2 (t) UCL 0.0801    95%  H-Stat (DL/2) UCL 0.0883

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0593 Mean in Log Scale -2.851

SD 0.0486 SD in Log Scale 0.619

   95% MLE (t) UCL 0.0746 Mean in Original Scale 0.0681

   95% MLE (Tiku) UCL 0.0835 SD in Original Scale 0.0381

   95% Percentile Bootstrap UCL 0.0796

   95% BCA Bootstrap UCL 0.0805

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.836 Data appear Normal at 5% Significance Level

Theta Star 0.0243

nu star 158.8

A-D Test Statistic 0.248 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.753 Mean 0.0683

5% K-S Critical Value 0.167 SD 0.0375

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00713

   95% KM (t) UCL 0.0804

Assuming Gamma Distribution    95% KM (z) UCL 0.08

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0804

Minimum 0.013    95% KM (bootstrap t) UCL 0.0824

Maximum 0.172    95% KM (BCA) UCL 0.0804

Mean 0.0686    95% KM (Percentile Bootstrap) UCL 0.0798

Median 0.061 95% KM (Chebyshev) UCL 0.0993

SD 0.0379 97.5% KM (Chebyshev) UCL 0.113

k star 2.932 99% KM (Chebyshev) UCL 0.139

Theta star 0.0234
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   95% Gamma Approximate UCL 0.0828    95% KM (Percentile Bootstrap) UCL 0.0798

   95% Adjusted Gamma UCL 0.0837

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 31 Number of Detected Data 27

Number of Distinct Detected Data 25 Number of Non-Detect Data 4

Percent Non-Detects 12.90%

Raw Statistics Log-transformed Statistics

Minimum Detected 4.2 Minimum Detected 1.435

Maximum Detected 940 Maximum Detected 6.846

Mean of Detected 134.4 Mean of Detected 4.239

SD of Detected 198.5 SD of Detected 1.138

Minimum Non-Detect 0.58 Minimum Non-Detect -0.545

Maximum Non-Detect 21 Maximum Non-Detect 3.045

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 7

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 24

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 22.58%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.596 Shapiro Wilk Test Statistic 0.939

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 117.6 Mean 3.787

SD 190 SD 1.663

   95% DL/2 (t) UCL 175.5    95%  H-Stat (DL/2) UCL 347

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 85.64 Mean in Log Scale 3.935

SD 220.9 SD in Log Scale 1.332

   95% MLE (t) UCL 153 Mean in Original Scale 118

   95% MLE (Tiku) UCL 152.7 SD in Original Scale 189.8

   95% Percentile Bootstrap UCL 178.1

   95% BCA Bootstrap UCL 193.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.811 Data appear Lognormal at 5% Significance Level

Theta Star 165.8

nu star 43.79

A-D Test Statistic 1.77 Nonparametric Statistics

5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method
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Data not Gamma Distributed at 5% Significance Level SE of Mean 34.2

   95% KM (t) UCL 175.8

Assuming Gamma Distribution    95% KM (z) UCL 174

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 174.5

Minimum 1E-09    95% KM (bootstrap t) UCL 227.7

Maximum 940    95% KM (BCA) UCL 187.6

Mean 117.1    95% KM (Percentile Bootstrap) UCL 174.9

Median 53 95% KM (Chebyshev) UCL 266.8

SD 190.3 97.5% KM (Chebyshev) UCL 331.3

k star 0.199 99% KM (Chebyshev) UCL 458

Theta star 587.1

Nu star 12.36 Potential UCLs to Use

AppChi2 5.467  97.5% KM (Chebyshev) UCL 331.3

   95% Gamma Approximate UCL 264.7

   95% Adjusted Gamma UCL 277.6

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 29 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 12

Number of Missing Values 2 Percent Non-Detects 41.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.692 Minimum Detected 1.901

Maximum Detected 244.9 Maximum Detected 5.501

Mean of Detected 48.67 Mean of Detected 3.346

SD of Detected 61.28 SD of Detected 1.033

Minimum Non-Detect 3.31 Minimum Non-Detect 1.197

Maximum Non-Detect 39 Maximum Non-Detect 3.664

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.76%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.678 Shapiro Wilk Test Statistic 0.951

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 32.35 Mean 2.692

SD 50.61 SD 1.296

   95% DL/2 (t) UCL 48.34    95%  H-Stat (DL/2) UCL 39.39

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.607
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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SD in Original Scale 51.12

   95% Percentile Bootstrap UCL 48.08

   95% BCA Bootstrap UCL 53.48

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.915 Data appear Gamma Distributed at 5% Significance Level

Theta Star 53.2

nu star 31.1

A-D Test Statistic 0.697 Nonparametric Statistics

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

K-S Test Statistic 0.765 Mean 32.58

5% K-S Critical Value 0.215 SD 49.59

Data appear Gamma Distributed at 5% Significance Level SE of Mean 9.527

   95% KM (t) UCL 48.79

Assuming Gamma Distribution    95% KM (z) UCL 48.25

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 48.35

Minimum 2.764    95% KM (bootstrap t) UCL 66.71

Maximum 244.9    95% KM (BCA) UCL 51.32

Mean 40.64    95% KM (Percentile Bootstrap) UCL 49.64

Median 24.47 95% KM (Chebyshev) UCL 74.11

SD 51.48 97.5% KM (Chebyshev) UCL 92.08

k star 0.809 99% KM (Chebyshev) UCL 127.4

Theta star 50.22

Nu star 46.93 Potential UCLs to Use

AppChi2 32.21    95% KM (BCA) UCL 51.32

   95% Gamma Approximate UCL 59.21

   95% Adjusted Gamma UCL 60.58

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 28 Number of Detected Data 27

Number of Distinct Detected Data 27 Number of Non-Detect Data 1

Number of Missing Values 2 Percent Non-Detects 3.57%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.271 Minimum Detected -1.306

Maximum Detected 275.6 Maximum Detected 5.619

Mean of Detected 19.88 Mean of Detected 1.785

SD of Detected 52.21 SD of Detected 1.513

Minimum Non-Detect 0.68 Minimum Non-Detect -0.386

Maximum Non-Detect 0.68 Maximum Non-Detect -0.386

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.353 Shapiro Wilk Test Statistic 0.983

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923
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901 SD of Detected 25.06 SD of Detected 1.489

Mean of Detected 18.28 Mean of Detected 2.032
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 19.18 Mean 1.682

SD 51.37 SD 1.58

   95% DL/2 (t) UCL 35.72    95%  H-Stat (DL/2) UCL 43.74

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 15.11 Mean in Log Scale 1.685

SD 54.16 SD in Log Scale 1.575

   95% MLE (t) UCL 32.54 Mean in Original Scale 19.18

   95% MLE (Tiku) UCL 31.24 SD in Original Scale 51.37

   95% Percentile Bootstrap UCL 37.99

   95% BCA Bootstrap UCL 49.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.49 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 40.57

nu star 26.46

A-D Test Statistic 1.282 Nonparametric Statistics

5% A-D Critical Value 0.805 Kaplan-Meier (KM) Method

K-S Test Statistic 0.805 Mean 19.18

5% K-S Critical Value 0.178 SD 50.44

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 9.714

   95% KM (t) UCL 35.73

Assuming Gamma Distribution    95% KM (z) UCL 35.16

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 35.72

Minimum 1E-09    95% KM (bootstrap t) UCL 86.6

Maximum 275.6    95% KM (BCA) UCL 39.34

Mean 19.17    95% KM (Percentile Bootstrap) UCL 37.49

Median 4.741 95% KM (Chebyshev) UCL 61.52

SD 51.37 97.5% KM (Chebyshev) UCL 79.85

k star 0.329 99% KM (Chebyshev) UCL 115.8

Theta star 58.21

Nu star 18.44 Potential UCLs to Use

AppChi2 9.711    95% KM (Chebyshev) UCL 61.52

   95% Gamma Approximate UCL 36.4

   95% Adjusted Gamma UCL 37.93

Note: DL/2 is not a recommended method.

Tributyltin ion

General Statistics

Number of Valid Data 17 Number of Detected Data 16

Number of Distinct Detected Data 16 Number of Non-Detect Data 1

Number of Missing Values 14 Percent Non-Detects 5.88%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.49 Minimum Detected -0.713

Maximum Detected 91 Maximum Detected 4.511
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Note: DL/2 is not a recommended method.
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Minimum Non-Detect 5.8 Minimum Non-Detect 1.758

Maximum Non-Detect 5.8 Maximum Non-Detect 1.758

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.713 Shapiro Wilk Test Statistic 0.971

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 17.38 Mean 1.975

SD 24.55 SD 1.461

   95% DL/2 (t) UCL 27.77    95%  H-Stat (DL/2) UCL 61.21

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 4.867 Mean in Log Scale 1.958

SD 36.57 SD in Log Scale 1.474

   95% MLE (t) UCL 20.35 Mean in Original Scale 17.33

   95% MLE (Tiku) UCL 23.42 SD in Original Scale 24.58

   95% Percentile Bootstrap UCL 27.59

   95% BCA Bootstrap UCL 29.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.604 Data appear Gamma Distributed at 5% Significance Level

Theta Star 30.25

nu star 19.34

A-D Test Statistic 0.345 Nonparametric Statistics

5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

K-S Test Statistic 0.78 Mean 17.37

5% K-S Critical Value 0.224 SD 23.82

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.969

   95% KM (t) UCL 27.79

Assuming Gamma Distribution    95% KM (z) UCL 27.19

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 27.77

Minimum 1E-09    95% KM (bootstrap t) UCL 36.39

Maximum 91    95% KM (BCA) UCL 29.11

Mean 17.2    95% KM (Percentile Bootstrap) UCL 26.99

Median 6.3 95% KM (Chebyshev) UCL 43.39

SD 24.67 97.5% KM (Chebyshev) UCL 54.65

k star 0.301 99% KM (Chebyshev) UCL 76.76

Theta star 57.22

Nu star 10.22 Potential UCLs to Use

AppChi2 4.082    95% KM (Chebyshev) UCL 43.39

   95% Gamma Approximate UCL 43.09

   95% Adjusted Gamma UCL 47.75
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM6.0E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 18 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 13

Number of Missing Values 2 Percent Non-Detects 72.22%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.311 Minimum Detected -1.168

Maximum Detected 1.71 Maximum Detected 0.536

Mean of Detected 0.799 Mean of Detected -0.387

SD of Detected 0.542 SD of Detected 0.627

Minimum Non-Detect 0.0306 Minimum Non-Detect -3.487

Maximum Non-Detect 1.1 Maximum Non-Detect 0.0953

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.44%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.848 Shapiro Wilk Test Statistic 0.968

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.41 Mean -1.546

SD 0.407 SD 1.431

   95% DL/2 (t) UCL 0.576    95%  H-Stat (DL/2) UCL 0.803

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.384

SD in Log Scale 0.731

Mean in Original Scale 0.349

SD in Original Scale 0.391

   95% Percentile Bootstrap UCL 0.504

   95% BCA Bootstrap UCL 0.588
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.42 Data appear Normal at 5% Significance Level

Theta Star 0.563

nu star 14.2

A-D Test Statistic 0.31 Nonparametric Statistics

5% A-D Critical Value 0.682 Kaplan-Meier (KM) Method

K-S Test Statistic 0.682 Mean 0.475

5% K-S Critical Value 0.359 SD 0.34

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.094

   95% KM (t) UCL 0.638

Assuming Gamma Distribution    95% KM (z) UCL 0.63

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.646

Minimum 0.311    95% KM (bootstrap t) UCL 0.679

Maximum 1.71    95% KM (BCA) UCL 0.886

Mean 0.799    95% KM (Percentile Bootstrap) UCL 0.799

Median 0.799 95% KM (Chebyshev) UCL 0.885

SD 0.263 97.5% KM (Chebyshev) UCL 1.062

k star 9.351 99% KM (Chebyshev) UCL 1.41

Theta star 0.0855

Nu star 336.6 Potential UCLs to Use

AppChi2 295.1    95% KM (t) UCL 0.638

   95% Gamma Approximate UCL 0.912    95% KM (Percentile Bootstrap) UCL 0.799

   95% Adjusted Gamma UCL 0.924

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 19

Raw Statistics Log-transformed Statistics

Minimum 1.7 Minimum of Log Data 0.531

Maximum 10.2 Maximum of Log Data 2.322

Mean 3.688 Mean of log Data 1.214

Median 3.53 SD of log Data 0.414

SD 1.858

Coefficient of Variation 0.504

Skewness 2.265

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.782 Shapiro Wilk Test Statistic 0.952

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.37    95% H-UCL 4.362

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.101

   95% Adjusted-CLT UCL 4.544  97.5% Chebyshev (MVUE) UCL 5.727

   95% Modified-t UCL 4.402    99% Chebyshev (MVUE) UCL 6.956
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Gamma Distribution Test Data Distribution

k star (bias corrected) 4.927 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.749

nu star 216.8

Approximate Chi Square Value (.05) 183.7 Nonparametric Statistics

Adjusted Level of Significance 0.0386    95% CLT UCL 4.34

Adjusted Chi Square Value 181.4    95% Jackknife UCL 4.37

   95% Standard Bootstrap UCL 4.323

Anderson-Darling Test Statistic 0.59    95% Bootstrap-t UCL 4.771

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 7.608

Kolmogorov-Smirnov Test Statistic 0.162    95% Percentile Bootstrap UCL 4.329

Kolmogorov-Smirnov 5% Critical Value 0.186    95% BCA Bootstrap UCL 4.65

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.415

97.5% Chebyshev(Mean, Sd) UCL 6.162

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.629

   95% Approximate Gamma UCL 4.352

   95% Adjusted Gamma UCL 4.407

Potential UCL to Use Use 95% Approximate Gamma UCL 4.352

Benzo(a)anthracene

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 19

Raw Statistics Log-transformed Statistics

Minimum 6.21 Minimum of Log Data 1.826

Maximum 6500 Maximum of Log Data 8.78

Mean 529.8 Mean of log Data 5.084

Median 185 SD of log Data 1.555

SD 1353

Coefficient of Variation 2.555

Skewness 4.474

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.353 Shapiro Wilk Test Statistic 0.93

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1026    95% H-UCL 1696

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1343

   95% Adjusted-CLT UCL 1299  97.5% Chebyshev (MVUE) UCL 1714

   95% Modified-t UCL 1072    99% Chebyshev (MVUE) UCL 2443

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.488 Data appear Lognormal at 5% Significance Level

Theta Star 1086

nu star 21.46

Approximate Chi Square Value (.05) 11.93 Nonparametric Statistics



160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

A B C D E
Adjusted Level of Significance

F
0.0386

G H I J K
   95% CLT UCL

L
1004

Adjusted Chi Square Value 11.4    95% Jackknife UCL 1026

   95% Standard Bootstrap UCL 997

Anderson-Darling Test Statistic 1.471    95% Bootstrap-t UCL 3215

Anderson-Darling 5% Critical Value 0.802    95% Hall's Bootstrap UCL 2849

Kolmogorov-Smirnov Test Statistic 0.202    95% Percentile Bootstrap UCL 1088

Kolmogorov-Smirnov 5% Critical Value 0.195    95% BCA Bootstrap UCL 1457

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1788

97.5% Chebyshev(Mean, Sd) UCL 2332

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3401

   95% Approximate Gamma UCL 952.8

   95% Adjusted Gamma UCL 997

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 1343

Benzo(a)pyrene

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 21

Raw Statistics Log-transformed Statistics

Minimum 6.63 Minimum of Log Data 1.892

Maximum 9500 Maximum of Log Data 9.159

Mean 750.4 Mean of log Data 5.423

Median 325 SD of log Data 1.568

SD 1975

Coefficient of Variation 2.632

Skewness 4.533

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.336 Shapiro Wilk Test Statistic 0.925

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1475    95% H-UCL 2466

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1929

   95% Adjusted-CLT UCL 1878  97.5% Chebyshev (MVUE) UCL 2464

   95% Modified-t UCL 1543    99% Chebyshev (MVUE) UCL 3514

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.485 Data appear Lognormal at 5% Significance Level

Theta Star 1548

nu star 21.32

Approximate Chi Square Value (.05) 11.83 Nonparametric Statistics

Adjusted Level of Significance 0.0386    95% CLT UCL 1443

Adjusted Chi Square Value 11.31    95% Jackknife UCL 1475

   95% Standard Bootstrap UCL 1449

Anderson-Darling Test Statistic 1.554    95% Bootstrap-t UCL 4976

Anderson-Darling 5% Critical Value 0.802    95% Hall's Bootstrap UCL 3967

Kolmogorov-Smirnov Test Statistic 0.235    95% Percentile Bootstrap UCL 1574
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A B C D E
Kolmogorov-Smirnov 5% Critical Value

F
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G H I J K
   95% BCA Bootstrap UCL

L
2003

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2586

97.5% Chebyshev(Mean, Sd) UCL 3380

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4940

   95% Approximate Gamma UCL 1352

   95% Adjusted Gamma UCL 1415

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 1929

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 22 Number of Detected Data 21

Number of Distinct Detected Data 18 Number of Non-Detect Data 1

Percent Non-Detects 4.55%

Raw Statistics Log-transformed Statistics

Minimum Detected 18 Minimum Detected 2.89

Maximum Detected 9100 Maximum Detected 9.116

Mean of Detected 762.2 Mean of Detected 5.591

SD of Detected 1935 SD of Detected 1.328

Minimum Non-Detect 3.26 Minimum Non-Detect 1.182

Maximum Non-Detect 3.26 Maximum Non-Detect 1.182

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.344 Shapiro Wilk Test Statistic 0.907

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 727.6 Mean 5.359

SD 1895 SD 1.692

   95% DL/2 (t) UCL 1423    95%  H-Stat (DL/2) UCL 2354

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 668.4 Mean in Log Scale 5.45

SD 1907 SD in Log Scale 1.456

   95% MLE (t) UCL 1368 Mean in Original Scale 728.1

   95% MLE (Tiku) UCL 1298 SD in Original Scale 1895

   95% Percentile Bootstrap UCL 1515

   95% BCA Bootstrap UCL 2006

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.54 Data do not follow a Discernable Distribution (0.05)

Theta Star 1413

nu star 22.66

A-D Test Statistic 2.014 Nonparametric Statistics
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SD in Original Scale     N/A    
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K-S Test Statistic 0.797 Mean 728.3

5% K-S Critical Value 0.199 SD 1852

Data not Gamma Distributed at 5% Significance Level SE of Mean 404.5

   95% KM (t) UCL 1424

Assuming Gamma Distribution    95% KM (z) UCL 1394

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1423

Minimum 1E-09    95% KM (bootstrap t) UCL 4451

Maximum 9100    95% KM (BCA) UCL 1523

Mean 727.5    95% KM (Percentile Bootstrap) UCL 1511

Median 270 95% KM (Chebyshev) UCL 2492

SD 1895 97.5% KM (Chebyshev) UCL 3254

k star 0.3 99% KM (Chebyshev) UCL 4753

Theta star 2426

Nu star 13.2 Potential UCLs to Use

AppChi2 6.025  97.5% KM (Chebyshev) UCL 3254

   95% Gamma Approximate UCL 1593

   95% Adjusted Gamma UCL 1695

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 16 Number of Detected Data 16

Number of Distinct Detected Data 15 Number of Non-Detect Data 0

Number of Missing Values 6 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 6 Minimum Detected 1.792

Maximum Detected 5400 Maximum Detected 8.594

Mean of Detected 461.2 Mean of Detected 4.703

SD of Detected 1322 SD of Detected 1.49

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.341 Shapiro Wilk Test Statistic 0.888

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 461.2 Mean 4.703

SD 1322 SD 1.49

   95% DL/2 (t) UCL 1041    95%  H-Stat (DL/2) UCL 1299

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    
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   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.408 Data appear Lognormal at 5% Significance Level

Theta Star 1130

nu star 13.06

A-D Test Statistic 2.159 Nonparametric Statistics

5% A-D Critical Value 0.806 Kaplan-Meier (KM) Method

K-S Test Statistic 0.806 Mean 461.2

5% K-S Critical Value 0.229 SD 1280

Data not Gamma Distributed at 5% Significance Level SE of Mean 330.6

   95% KM (t) UCL 1041

Assuming Gamma Distribution    95% KM (z) UCL 1005

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1041

Minimum 6    95% KM (bootstrap t) UCL 5987

Maximum 5400    95% KM (BCA) UCL 1134

Mean 461.2    95% KM (Percentile Bootstrap) UCL 1115

Median 91 95% KM (Chebyshev) UCL 1902

SD 1322 97.5% KM (Chebyshev) UCL 2526

k star 0.408 99% KM (Chebyshev) UCL 3750

Theta star 1130

Nu star 13.06 Potential UCLs to Use

AppChi2 5.935  97.5% KM (Chebyshev) UCL 2526

   95% Gamma Approximate UCL 1015

   95% Adjusted Gamma UCL 1116

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 22 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 14

Percent Non-Detects 63.64%

Raw Statistics Log-transformed Statistics

Minimum Detected 33 Minimum Detected 3.497

Maximum Detected 590 Maximum Detected 6.38

Mean of Detected 181.3 Mean of Detected 4.702

SD of Detected 196.1 SD of Detected 1.061

Minimum Non-Detect 9.3 Minimum Non-Detect 2.23

Maximum Non-Detect 190 Maximum Non-Detect 5.247

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.36%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.788 Shapiro Wilk Test Statistic 0.916

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 81.64 Mean 3.427

SD 139 SD 1.387

   95% DL/2 (t) UCL 132.6    95%  H-Stat (DL/2) UCL 92.24

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 426.2 Mean in Log Scale 2.921

SD 146.6 SD in Log Scale 1.551

   95% MLE (t) UCL 480 Mean in Original Scale 70.6

   95% MLE (Tiku) UCL 568.5 SD in Original Scale 142

   95% Percentile Bootstrap UCL 125.2

   95% BCA Bootstrap UCL 144

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.798 Data appear Gamma Distributed at 5% Significance Level

Theta Star 227.3

nu star 12.76

A-D Test Statistic 0.482 Nonparametric Statistics

5% A-D Critical Value 0.733 Kaplan-Meier (KM) Method

K-S Test Statistic 0.733 Mean 88.08

5% K-S Critical Value 0.301 SD 131.3

Data appear Gamma Distributed at 5% Significance Level SE of Mean 29.97

   95% KM (t) UCL 139.7

Assuming Gamma Distribution    95% KM (z) UCL 137.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 135.2

Minimum 1E-09    95% KM (bootstrap t) UCL 192.2

Maximum 590    95% KM (BCA) UCL 160.1

Mean 141.8    95% KM (Percentile Bootstrap) UCL 147.4

Median 125 95% KM (Chebyshev) UCL 218.7

SD 144.3 97.5% KM (Chebyshev) UCL 275.2

k star 0.201 99% KM (Chebyshev) UCL 386.3

Theta star 705.1

Nu star 8.85 Potential UCLs to Use

AppChi2 3.236    95% KM (t) UCL 139.7

   95% Gamma Approximate UCL 387.8

   95% Adjusted Gamma UCL 420.1

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene
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Number of Valid Data 22 Number of Detected Data 21

Number of Distinct Detected Data 21 Number of Non-Detect Data 1

Percent Non-Detects 4.55%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.3 Minimum Detected 0.833

Maximum Detected 880 Maximum Detected 6.78

Mean of Detected 100.2 Mean of Detected 3.707

SD of Detected 190.6 SD of Detected 1.376

Minimum Non-Detect 1.63 Minimum Non-Detect 0.489

Maximum Non-Detect 1.63 Maximum Non-Detect 0.489

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.481 Shapiro Wilk Test Statistic 0.972

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 95.65 Mean 3.529

SD 187.2 SD 1.581

   95% DL/2 (t) UCL 164.3    95%  H-Stat (DL/2) UCL 290.8

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 90.12 Mean in Log Scale 3.554

SD 188.6 SD in Log Scale 1.523

   95% MLE (t) UCL 159.3 Mean in Original Scale 95.68

   95% MLE (Tiku) UCL 153 SD in Original Scale 187.2

   95% Percentile Bootstrap UCL 166.5

   95% BCA Bootstrap UCL 206.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.61 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 164.2

nu star 25.63

A-D Test Statistic 0.845 Nonparametric Statistics

5% A-D Critical Value 0.79 Kaplan-Meier (KM) Method

K-S Test Statistic 0.79 Mean 95.72

5% K-S Critical Value 0.198 SD 182.9

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 39.95

   95% KM (t) UCL 164.5

Assuming Gamma Distribution    95% KM (z) UCL 161.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 164.3

Minimum 1E-09    95% KM (bootstrap t) UCL 334.2

Maximum 880    95% KM (BCA) UCL 171.8

Mean 95.62    95% KM (Percentile Bootstrap) UCL 170.3

Median 40.5 95% KM (Chebyshev) UCL 269.9

SD 187.2 97.5% KM (Chebyshev) UCL 345.2

k star 0.327 99% KM (Chebyshev) UCL 493.2
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Nu star 14.38 Potential UCLs to Use

AppChi2 6.835    95% KM (Chebyshev) UCL 269.9

   95% Gamma Approximate UCL 201.2

   95% Adjusted Gamma UCL 213.3

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 20

Raw Statistics Log-transformed Statistics

Minimum 8.58 Minimum of Log Data 2.149

Maximum 4100 Maximum of Log Data 8.319

Mean 420.9 Mean of log Data 5.095

Median 210 SD of log Data 1.454

SD 858.7

Coefficient of Variation 2.04

Skewness 4.122

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.425 Shapiro Wilk Test Statistic 0.919

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 735.9    95% H-UCL 1298

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1130

   95% Adjusted-CLT UCL 893.9  97.5% Chebyshev (MVUE) UCL 1433

   95% Modified-t UCL 762.7    99% Chebyshev (MVUE) UCL 2029

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.588 Data appear Lognormal at 5% Significance Level

Theta Star 716

nu star 25.87

Approximate Chi Square Value (.05) 15.28 Nonparametric Statistics

Adjusted Level of Significance 0.0386    95% CLT UCL 722

Adjusted Chi Square Value 14.67    95% Jackknife UCL 735.9

   95% Standard Bootstrap UCL 716.2

Anderson-Darling Test Statistic 1.2    95% Bootstrap-t UCL 1965

Anderson-Darling 5% Critical Value 0.792    95% Hall's Bootstrap UCL 2141

Kolmogorov-Smirnov Test Statistic 0.253    95% Percentile Bootstrap UCL 776

Kolmogorov-Smirnov 5% Critical Value 0.194    95% BCA Bootstrap UCL 1082

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1219

97.5% Chebyshev(Mean, Sd) UCL 1564

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2243

   95% Approximate Gamma UCL 712.7

   95% Adjusted Gamma UCL 742.2

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 1130
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Lead

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 21

Raw Statistics Log-transformed Statistics

Minimum 6.85 Minimum of Log Data 1.924

Maximum 36 Maximum of Log Data 3.584

Mean 19.28 Mean of log Data 2.863

Median 15.6 SD of log Data 0.451

SD 8.66

Coefficient of Variation 0.449

Skewness 0.632

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.897 Shapiro Wilk Test Statistic 0.939

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 22.46    95% H-UCL 23.46

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 27.63

   95% Adjusted-CLT UCL 22.58  97.5% Chebyshev (MVUE) UCL 31.24

   95% Modified-t UCL 22.5    99% Chebyshev (MVUE) UCL 38.33

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.669 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 4.13

nu star 205.4

Approximate Chi Square Value (.05) 173.3 Nonparametric Statistics

Adjusted Level of Significance 0.0386    95% CLT UCL 22.32

Adjusted Chi Square Value 171.1    95% Jackknife UCL 22.46

   95% Standard Bootstrap UCL 22.32

Anderson-Darling Test Statistic 0.747    95% Bootstrap-t UCL 22.66

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 22.42

Kolmogorov-Smirnov Test Statistic 0.176    95% Percentile Bootstrap UCL 22.1

Kolmogorov-Smirnov 5% Critical Value 0.186    95% BCA Bootstrap UCL 22.38

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 27.33

97.5% Chebyshev(Mean, Sd) UCL 30.81

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 37.65

   95% Approximate Gamma UCL 22.86

   95% Adjusted Gamma UCL 23.15

Potential UCL to Use Use 95% Approximate Gamma UCL 22.86

Mercury

General Statistics

Number of Valid Observations 22 Number of Distinct Observations 22
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Raw Statistics

F G H I J K
Log-transformed Statistics

L

Minimum 0.023 Minimum of Log Data -3.772

Maximum 0.918 Maximum of Log Data -0.0856

Mean 0.288 Mean of log Data -1.604

Median 0.183 SD of log Data 0.91

SD 0.253

Coefficient of Variation 0.879

Skewness 1.465

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.822 Shapiro Wilk Test Statistic 0.977

Shapiro Wilk Critical Value 0.911 Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.381    95% H-UCL 0.493

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.575

   95% Adjusted-CLT UCL 0.395  97.5% Chebyshev (MVUE) UCL 0.695

   95% Modified-t UCL 0.384    99% Chebyshev (MVUE) UCL 0.932

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.355 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.213

nu star 59.62

Approximate Chi Square Value (.05) 42.86 Nonparametric Statistics

Adjusted Level of Significance 0.0386    95% CLT UCL 0.377

Adjusted Chi Square Value 41.8    95% Jackknife UCL 0.381

   95% Standard Bootstrap UCL 0.377

Anderson-Darling Test Statistic 0.344    95% Bootstrap-t UCL 0.416

Anderson-Darling 5% Critical Value 0.759    95% Hall's Bootstrap UCL 0.412

Kolmogorov-Smirnov Test Statistic 0.134    95% Percentile Bootstrap UCL 0.378

Kolmogorov-Smirnov 5% Critical Value 0.188    95% BCA Bootstrap UCL 0.392

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.523

97.5% Chebyshev(Mean, Sd) UCL 0.625

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.825

   95% Approximate Gamma UCL 0.401

   95% Adjusted Gamma UCL 0.411

Potential UCL to Use Use 95% Approximate Gamma UCL 0.401

Naphthalene

General Statistics

Number of Valid Data 22 Number of Detected Data 20

Number of Distinct Detected Data 20 Number of Non-Detect Data 2

Percent Non-Detects 9.09%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.7 Minimum Detected 1.74

Maximum Detected 3000 Maximum Detected 8.006
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   95% Adjusted Gamma UCL 707.6

A B C D E F G H I J K L
SD of Detected 659.8 SD of Detected 1.562

Minimum Non-Detect 1.63 Minimum Non-Detect 0.489

Maximum Non-Detect 9.2 Maximum Non-Detect 2.219

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 19

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 13.64%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.409 Shapiro Wilk Test Statistic 0.977

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 247.9 Mean 3.987

SD 632.6 SD 1.854

   95% DL/2 (t) UCL 480    95%  H-Stat (DL/2) UCL 1023

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 182.8 Mean in Log Scale 3.999

SD 678.3 SD in Log Scale 1.815

   95% MLE (t) UCL 431.7 Mean in Original Scale 247.9

   95% MLE (Tiku) UCL 416.8 SD in Original Scale 632.6

   95% Percentile Bootstrap UCL 493.3

   95% BCA Bootstrap UCL 648.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.453 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 600.7

nu star 18.14

A-D Test Statistic 1.087 Nonparametric Statistics

5% A-D Critical Value 0.804 Kaplan-Meier (KM) Method

K-S Test Statistic 0.804 Mean 248.2

5% K-S Critical Value 0.205 SD 617.9

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 135.2

   95% KM (t) UCL 480.8

Assuming Gamma Distribution    95% KM (z) UCL 470.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 479.9

Minimum 1E-09    95% KM (bootstrap t) UCL 1174

Maximum 3000    95% KM (BCA) UCL 520.7

Mean 247.6    95% KM (Percentile Bootstrap) UCL 513.2

Median 53 95% KM (Chebyshev) UCL 837.3

SD 632.7 97.5% KM (Chebyshev) UCL 1092

k star 0.212 99% KM (Chebyshev) UCL 1593

Theta star 1168

Nu star 9.331 Potential UCLs to Use

AppChi2 3.528    95% KM (Chebyshev) UCL 837.3

   95% Gamma Approximate UCL 655
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Total Aroclors

General Statistics

Number of Valid Data 13 Number of Detected Data 13

Number of Distinct Detected Data 13 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 7.291 Minimum Detected 1.987

Maximum Detected 243.3 Maximum Detected 5.494

Mean of Detected 76.58 Mean of Detected 3.68

SD of Detected 81.68 SD of Detected 1.27

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.813 Shapiro Wilk Test Statistic 0.909

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 76.58 Mean 3.68

SD 81.68 SD 1.27

   95% DL/2 (t) UCL 117    95%  H-Stat (DL/2) UCL 301.8

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.736 Data appear Gamma Distributed at 5% Significance Level

Theta Star 104.1

nu star 19.13

A-D Test Statistic 0.57 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

K-S Test Statistic 0.763 Mean 76.58

5% K-S Critical Value 0.244 SD 78.48

Data appear Gamma Distributed at 5% Significance Level SE of Mean 22.65

   95% KM (t) UCL 117

Assuming Gamma Distribution    95% KM (z) UCL 113.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 117
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795 k star (bias corrected) 1.377 Data appear Gamma Distributed at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Mean 76.58    95% KM (Percentile Bootstrap) UCL 112.1

Median 33.65 95% KM (Chebyshev) UCL 175.3

SD 81.68 97.5% KM (Chebyshev) UCL 218.1

k star 0.736 99% KM (Chebyshev) UCL 302

Theta star 104.1

Nu star 19.13 Potential UCLs to Use

AppChi2 10.21    95% KM (Chebyshev) UCL 175.3

   95% Gamma Approximate UCL 143.4

   95% Adjusted Gamma UCL 157.6

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 19 Number of Detected Data 14

Number of Distinct Detected Data 14 Number of Non-Detect Data 5

Number of Missing Values 3 Percent Non-Detects 26.32%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.012 Minimum Detected 0.0119

Maximum Detected 12.74 Maximum Detected 2.545

Mean of Detected 3.655 Mean of Detected 0.972

SD of Detected 3.356 SD of Detected 0.811

Minimum Non-Detect 0.36 Minimum Non-Detect -1.022

Maximum Non-Detect 2.31 Maximum Non-Detect 0.837

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 63.16%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.785 Shapiro Wilk Test Statistic 0.934

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.923 Mean 0.635

SD 3.123 SD 0.974

   95% DL/2 (t) UCL 4.166    95%  H-Stat (DL/2) UCL 3.852

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.328 Mean in Log Scale 0.692

SD 5.537 SD in Log Scale 0.876

   95% MLE (t) UCL 2.531 Mean in Original Scale 2.955

   95% MLE (Tiku) UCL 3.632 SD in Original Scale 3.1

   95% Percentile Bootstrap UCL 4.132

   95% BCA Bootstrap UCL 4.472
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Note: DL/2 is not a recommended method.

796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817

A B C D E F G H I J K L
Theta Star 2.655

nu star 38.55

A-D Test Statistic 0.511 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

K-S Test Statistic 0.749 Mean 3.017

5% K-S Critical Value 0.232 SD 2.979

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.711

   95% KM (t) UCL 4.25

Assuming Gamma Distribution    95% KM (z) UCL 4.187

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.238

Minimum 1E-09    95% KM (bootstrap t) UCL 4.959

Maximum 12.74    95% KM (BCA) UCL 4.285

Mean 3.293    95% KM (Percentile Bootstrap) UCL 4.249

Median 2.7 95% KM (Chebyshev) UCL 6.116

SD 2.984 97.5% KM (Chebyshev) UCL 7.456

k star 0.435 99% KM (Chebyshev) UCL 10.09

Theta star 7.566

Nu star 16.54 Potential UCLs to Use

AppChi2 8.345    95% KM (Percentile Bootstrap) UCL 4.249

   95% Gamma Approximate UCL 6.527

   95% Adjusted Gamma UCL 6.949
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM6.0W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 23 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 16

Number of Missing Values 17 Percent Non-Detects 69.57%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.59 Minimum Detected -0.528

Maximum Detected 7.9 Maximum Detected 2.067

Mean of Detected 3.663 Mean of Detected 0.866

SD of Detected 3.043 SD of Detected 1.1

Minimum Non-Detect 0.0488 Minimum Non-Detect -3.02

Maximum Non-Detect 0.98 Maximum Non-Detect -0.0202

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 78.26%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.879 Shapiro Wilk Test Statistic 0.87

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.244 Mean -1.128

SD 2.284 SD 1.635

   95% DL/2 (t) UCL 2.061    95%  H-Stat (DL/2) UCL 1.564

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.585

SD in Log Scale 1.757

Mean in Original Scale 1.164

SD in Original Scale 2.32

   95% Percentile Bootstrap UCL 2.035

   95% BCA Bootstrap UCL 2.238
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.837 Data appear Normal at 5% Significance Level

Theta Star 4.377

nu star 11.72

A-D Test Statistic 0.454 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

K-S Test Statistic 0.724 Mean 1.527

5% K-S Critical Value 0.318 SD 2.101

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.473

   95% KM (t) UCL 2.339

Assuming Gamma Distribution    95% KM (z) UCL 2.305

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.229

Minimum 1E-09    95% KM (bootstrap t) UCL 2.57

Maximum 7.9    95% KM (BCA) UCL 4.021

Mean 1.115    95% KM (Percentile Bootstrap) UCL 2.578

Median 1E-09 95% KM (Chebyshev) UCL 3.589

SD 2.344 97.5% KM (Chebyshev) UCL 4.481

k star 0.0814 99% KM (Chebyshev) UCL 6.234

Theta star 13.69

Nu star 3.745 Potential UCLs to Use

AppChi2 0.624    95% KM (t) UCL 2.339

   95% Gamma Approximate UCL 6.695    95% KM (Percentile Bootstrap) UCL 2.578

   95% Adjusted Gamma UCL 7.704

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 43 Number of Detected Data 38

Number of Distinct Detected Data 37 Number of Non-Detect Data 5

Number of Missing Values 2 Percent Non-Detects 11.63%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.76 Minimum Detected 0.565

Maximum Detected 8.12 Maximum Detected 2.094

Mean of Detected 3.795 Mean of Detected 1.284

SD of Detected 1.294 SD of Detected 0.312

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 40

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.02%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.889 Shapiro Wilk Test Statistic 0.981

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.656 Mean 1.246

SD 1.277 SD 0.313

   95% DL/2 (t) UCL 3.984    95%  H-Stat (DL/2) UCL 3.835

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.303 Mean in Log Scale 1.278

SD 2.516 SD in Log Scale 0.299

   95% MLE (t) UCL 2.949 Mean in Original Scale 3.758

   95% MLE (Tiku) UCL 5.893 SD in Original Scale 1.234

   95% Percentile Bootstrap UCL 4.078

   95% BCA Bootstrap UCL 4.115

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 9.488 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.4

nu star 721.1

A-D Test Statistic 0.486 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

K-S Test Statistic 0.748 Mean 3.757

5% K-S Critical Value 0.143 SD 1.234

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.196

   95% KM (t) UCL 4.086

Assuming Gamma Distribution    95% KM (z) UCL 4.079

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.086

Minimum 1.76    95% KM (bootstrap t) UCL 4.141

Maximum 8.12    95% KM (BCA) UCL 4.086

Mean 3.808    95% KM (Percentile Bootstrap) UCL 4.072

Median 3.57 95% KM (Chebyshev) UCL 4.61

SD 1.228 97.5% KM (Chebyshev) UCL 4.979

k star 10.57 99% KM (Chebyshev) UCL 5.704

Theta star 0.36

Nu star 908.7 Potential UCLs to Use

AppChi2 839.7    95% KM (BCA) UCL 4.086

   95% Gamma Approximate UCL 4.121

   95% Adjusted Gamma UCL 4.132

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 44 Number of Detected Data 44

Number of Distinct Detected Data 38 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 220 Minimum Detected 5.394

Maximum Detected 120000 Maximum Detected 11.7

Mean of Detected 25307 Mean of Detected 9.014

SD of Detected 33965 SD of Detected 1.769
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A B C D E
Minimum Non-Detect

F
    N/A    

G H I J K
Minimum Non-Detect

L
    N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.727 Shapiro Wilk Test Statistic 0.949

5% Shapiro Wilk Critical Value 0.944 5% Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 25307 Mean 9.014

SD 33965 SD 1.769

   95% DL/2 (t) UCL 33914    95%  H-Stat (DL/2) UCL 95446

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.533 Data appear Gamma Distributed at 5% Significance Level

Theta Star 47492

nu star 46.89

A-D Test Statistic 0.575 Nonparametric Statistics

5% A-D Critical Value 0.808 Kaplan-Meier (KM) Method

K-S Test Statistic 0.808 Mean 25307

5% K-S Critical Value 0.14 SD 33577

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5120

   95% KM (t) UCL 33914

Assuming Gamma Distribution    95% KM (z) UCL 33729

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 33914

Minimum 220    95% KM (bootstrap t) UCL 35578

Maximum 120000    95% KM (BCA) UCL 33840

Mean 25307    95% KM (Percentile Bootstrap) UCL 33969

Median 10650 95% KM (Chebyshev) UCL 47626

SD 33965 97.5% KM (Chebyshev) UCL 57284

k star 0.533 99% KM (Chebyshev) UCL 76254

Theta star 47492

Nu star 46.89 Potential UCLs to Use

AppChi2 32.18    95% KM (Chebyshev) UCL 47626

   95% Gamma Approximate UCL 36878

   95% Adjusted Gamma UCL 37359

Note: DL/2 is not a recommended method.

Benzo(a)pyrene



213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265 k star 0.551 99% KM (Chebyshev) UCL 91819
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General Statistics

Number of Valid Data 44 Number of Detected Data 44

Number of Distinct Detected Data 37 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 330 Minimum Detected 5.799

Maximum Detected 160000 Maximum Detected 11.98

Mean of Detected 30998 Mean of Detected 9.259

SD of Detected 40547 SD of Detected 1.761

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.745 Shapiro Wilk Test Statistic 0.941

5% Shapiro Wilk Critical Value 0.944 5% Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 30998 Mean 9.259

SD 40547 SD 1.761

   95% DL/2 (t) UCL 41274    95%  H-Stat (DL/2) UCL 119337

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.551 Data appear Gamma Distributed at 5% Significance Level

Theta Star 56308

nu star 48.45

A-D Test Statistic 0.439 Nonparametric Statistics

5% A-D Critical Value 0.806 Kaplan-Meier (KM) Method

K-S Test Statistic 0.806 Mean 30998

5% K-S Critical Value 0.14 SD 40084

Data appear Gamma Distributed at 5% Significance Level SE of Mean 6113

   95% KM (t) UCL 41274

Assuming Gamma Distribution    95% KM (z) UCL 41053

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 41274

Minimum 330    95% KM (bootstrap t) UCL 43286

Maximum 160000    95% KM (BCA) UCL 41307

Mean 30998    95% KM (Percentile Bootstrap) UCL 41052

Median 16000 95% KM (Chebyshev) UCL 57643

SD 40547 97.5% KM (Chebyshev) UCL 69172
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5% K-S Critical Value 0.14 SD 30712
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Theta star 56308

Nu star 48.45 Potential UCLs to Use

AppChi2 33.47    95% KM (Chebyshev) UCL 57643

   95% Gamma Approximate UCL 44870

   95% Adjusted Gamma UCL 45444

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 44 Number of Detected Data 44

Number of Distinct Detected Data 38 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 250 Minimum Detected 5.521

Maximum Detected 130000 Maximum Detected 11.78

Mean of Detected 22236 Mean of Detected 8.958

SD of Detected 31067 SD of Detected 1.695

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.694 Shapiro Wilk Test Statistic 0.954

5% Shapiro Wilk Critical Value 0.944 5% Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 22236 Mean 8.958

SD 31067 SD 1.695

   95% DL/2 (t) UCL 30110    95%  H-Stat (DL/2) UCL 74416

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.564 Data appear Gamma Distributed at 5% Significance Level

Theta Star 39407

nu star 49.66

A-D Test Statistic 0.427 Nonparametric Statistics

5% A-D Critical Value 0.805 Kaplan-Meier (KM) Method

K-S Test Statistic 0.805 Mean 22236
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 4684

   95% KM (t) UCL 30110

Assuming Gamma Distribution    95% KM (z) UCL 29940

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 30110

Minimum 250    95% KM (bootstrap t) UCL 32492

Maximum 130000    95% KM (BCA) UCL 30430

Mean 22236    95% KM (Percentile Bootstrap) UCL 30632

Median 10650 95% KM (Chebyshev) UCL 42651

SD 31067 97.5% KM (Chebyshev) UCL 51485

k star 0.564 99% KM (Chebyshev) UCL 68837

Theta star 39407

Nu star 49.66 Potential UCLs to Use

AppChi2 34.48    95% KM (Chebyshev) UCL 42651

   95% Gamma Approximate UCL 32026

   95% Adjusted Gamma UCL 32430

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 44 Number of Detected Data 44

Number of Distinct Detected Data 38 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 180 Minimum Detected 5.193

Maximum Detected 89000 Maximum Detected 11.4

Mean of Detected 14052 Mean of Detected 8.452

SD of Detected 19614 SD of Detected 1.719

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.72 Shapiro Wilk Test Statistic 0.95

5% Shapiro Wilk Critical Value 0.944 5% Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 14052 Mean 8.452

SD 19614 SD 1.719

   95% DL/2 (t) UCL 19023    95%  H-Stat (DL/2) UCL 47793

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.544 Data appear Gamma Distributed at 5% Significance Level

Theta Star 25839

nu star 47.86

A-D Test Statistic 0.584 Nonparametric Statistics

5% A-D Critical Value 0.807 Kaplan-Meier (KM) Method

K-S Test Statistic 0.807 Mean 14052

5% K-S Critical Value 0.14 SD 19390

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2957

   95% KM (t) UCL 19023

Assuming Gamma Distribution    95% KM (z) UCL 18916

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19023

Minimum 180    95% KM (bootstrap t) UCL 20483

Maximum 89000    95% KM (BCA) UCL 19530

Mean 14052    95% KM (Percentile Bootstrap) UCL 19051

Median 5150 95% KM (Chebyshev) UCL 26941

SD 19614 97.5% KM (Chebyshev) UCL 32518

k star 0.544 99% KM (Chebyshev) UCL 43473

Theta star 25839

Nu star 47.86 Potential UCLs to Use

AppChi2 32.98    95% KM (Chebyshev) UCL 26941

   95% Gamma Approximate UCL 20391

   95% Adjusted Gamma UCL 20654

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 38 Number of Detected Data 11

Number of Distinct Detected Data 11 Number of Non-Detect Data 27

Number of Missing Values 8 Percent Non-Detects 71.05%

Raw Statistics Log-transformed Statistics

Minimum Detected 72 Minimum Detected 4.277

Maximum Detected 3200 Maximum Detected 8.071

Mean of Detected 476.1 Mean of Detected 5.32

SD of Detected 922.8 SD of Detected 1.134

Minimum Non-Detect 52 Minimum Non-Detect 3.951

Maximum Non-Detect 940 Maximum Non-Detect 6.846

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.37%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.484 Shapiro Wilk Test Statistic 0.826

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 219.7 Mean 4.704

SD 514.7 SD 0.958

   95% DL/2 (t) UCL 360.5    95%  H-Stat (DL/2) UCL 246.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 3.983

SD in Log Scale 1.115

Mean in Original Scale 162

SD in Original Scale 521.1

   95% Percentile Bootstrap UCL 320.3

   95% BCA Bootstrap UCL 428.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.579 Data do not follow a Discernable Distribution (0.05)

Theta Star 822

nu star 12.74

A-D Test Statistic 1.436 Nonparametric Statistics

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

K-S Test Statistic 0.765 Mean 198.5

5% K-S Critical Value 0.266 SD 506.6

Data not Gamma Distributed at 5% Significance Level SE of Mean 86.42

   95% KM (t) UCL 344.3

Assuming Gamma Distribution    95% KM (z) UCL 340.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 337.8

Minimum 72    95% KM (bootstrap t) UCL 1121

Maximum 3200    95% KM (BCA) UCL 375

Mean 475    95% KM (Percentile Bootstrap) UCL 357.3

Median 470.8 95% KM (Chebyshev) UCL 575.2

SD 479.8 97.5% KM (Chebyshev) UCL 738.2

k star 2.039 99% KM (Chebyshev) UCL 1058

Theta star 232.9

Nu star 155 Potential UCLs to Use

AppChi2 127.2    95% KM (BCA) UCL 375

   95% Gamma Approximate UCL 578.7

   95% Adjusted Gamma UCL 583.5

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 44 Number of Detected Data 44

Number of Distinct Detected Data 41 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 37 Minimum Detected 3.611

Maximum Detected 15000 Maximum Detected 9.616

Mean of Detected 2916 Mean of Detected 7.008
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Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.749 Shapiro Wilk Test Statistic 0.943

5% Shapiro Wilk Critical Value 0.944 5% Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2916 Mean 7.008

SD 3711 SD 1.656

   95% DL/2 (t) UCL 3857    95%  H-Stat (DL/2) UCL 9600

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.604 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4829

nu star 53.15

A-D Test Statistic 0.317 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.801 Mean 2916

5% K-S Critical Value 0.14 SD 3668

Data appear Gamma Distributed at 5% Significance Level SE of Mean 559.4

   95% KM (t) UCL 3857

Assuming Gamma Distribution    95% KM (z) UCL 3837

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3857

Minimum 37    95% KM (bootstrap t) UCL 4087

Maximum 15000    95% KM (BCA) UCL 3878

Mean 2916    95% KM (Percentile Bootstrap) UCL 3828

Median 1500 95% KM (Chebyshev) UCL 5355

SD 3711 97.5% KM (Chebyshev) UCL 6410

k star 0.604 99% KM (Chebyshev) UCL 8483

Theta star 4829

Nu star 53.15 Potential UCLs to Use

AppChi2 37.4    95% KM (Chebyshev) UCL 5355

   95% Gamma Approximate UCL 4144

   95% Adjusted Gamma UCL 4195

Note: DL/2 is not a recommended method.

Dieldrin
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General Statistics

Number of Valid Data 27 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 20

Number of Missing Values 13 Percent Non-Detects 74.07%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.21 Minimum Detected -1.561

Maximum Detected 11.2 Maximum Detected 2.416

Mean of Detected 3.208 Mean of Detected 0.379

SD of Detected 4.072 SD of Detected 1.42

Minimum Non-Detect 0.0882 Minimum Non-Detect -2.428

Maximum Non-Detect 5.4 Maximum Non-Detect 1.686

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 25

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.59%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.781 Shapiro Wilk Test Statistic 0.957

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.119 Mean -1.084

SD 2.383 SD 1.452

   95% DL/2 (t) UCL 1.901    95%  H-Stat (DL/2) UCL 1.512

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.615

SD in Log Scale 1.953

Mean in Original Scale 0.852

SD in Original Scale 2.417

   95% Percentile Bootstrap UCL 1.688

   95% BCA Bootstrap UCL 2.06

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.53 Data appear Gamma Distributed at 5% Significance Level

Theta Star 6.057

nu star 7.414

A-D Test Statistic 0.354 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

K-S Test Statistic 0.736 Mean 1.005



636    95% BCA Bootstrap UCL     N/A    
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620
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A B C D E F
Data appear Gamma Distributed at 5% Significance Level

G H I J K
SE of Mean

L
0.484

   95% KM (t) UCL 1.83

Assuming Gamma Distribution    95% KM (z) UCL 1.801

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.668

Minimum 0.21    95% KM (bootstrap t) UCL 3.432

Maximum 11.2    95% KM (BCA) UCL 2.616

Mean 3.116    95% KM (Percentile Bootstrap) UCL 2.051

Median 3.026 95% KM (Chebyshev) UCL 3.114

SD 1.996 97.5% KM (Chebyshev) UCL 4.027

k star 2.259 99% KM (Chebyshev) UCL 5.819

Theta star 1.379

Nu star 122 Potential UCLs to Use

AppChi2 97.5    95% KM (t) UCL 1.83

   95% Gamma Approximate UCL 3.899

   95% Adjusted Gamma UCL 3.956

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 44 Number of Detected Data 44

Number of Distinct Detected Data 40 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 190 Minimum Detected 5.247

Maximum Detected 130000 Maximum Detected 11.78

Mean of Detected 21202 Mean of Detected 8.889

SD of Detected 28900 SD of Detected 1.736

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.727 Shapiro Wilk Test Statistic 0.95

5% Shapiro Wilk Critical Value 0.944 5% Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 21202 Mean 8.889

SD 28900 SD 1.736

   95% DL/2 (t) UCL 28526    95%  H-Stat (DL/2) UCL 77265

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    
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689 Mean 42.62 Mean 3.297
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DL/2 Substitution Method DL/2 Substitution Method

A B C D E F G H I J K L

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.555 Data appear Gamma Distributed at 5% Significance Level

Theta Star 38233

nu star 48.8

A-D Test Statistic 0.43 Nonparametric Statistics

5% A-D Critical Value 0.806 Kaplan-Meier (KM) Method

K-S Test Statistic 0.806 Mean 21202

5% K-S Critical Value 0.14 SD 28569

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4357

   95% KM (t) UCL 28526

Assuming Gamma Distribution    95% KM (z) UCL 28368

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 28526

Minimum 190    95% KM (bootstrap t) UCL 30784

Maximum 130000    95% KM (BCA) UCL 29341

Mean 21202    95% KM (Percentile Bootstrap) UCL 28526

Median 10500 95% KM (Chebyshev) UCL 40192

SD 28900 97.5% KM (Chebyshev) UCL 48410

k star 0.555 99% KM (Chebyshev) UCL 64551

Theta star 38233

Nu star 48.8 Potential UCLs to Use

AppChi2 33.76    95% KM (Chebyshev) UCL 40192

   95% Gamma Approximate UCL 30644

   95% Adjusted Gamma UCL 31034

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Data 45 Number of Detected Data 45

Number of Distinct Detected Data 40 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 9.28 Minimum Detected 2.228

Maximum Detected 684 Maximum Detected 6.528

Mean of Detected 42.62 Mean of Detected 3.297

SD of Detected 98.69 SD of Detected 0.683

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.252 Shapiro Wilk Test Statistic 0.824

5% Shapiro Wilk Critical Value 0.945 5% Shapiro Wilk Critical Value 0.945

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
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Maximum Non-Detect 0.09 Maximum Non-Detect -2.408
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SD 98.69 SD 0.683

   95% DL/2 (t) UCL 67.33    95%  H-Stat (DL/2) UCL 42.04

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.17 Data do not follow a Discernable Distribution (0.05)

Theta Star 36.43

nu star 105.3

A-D Test Statistic 5.126 Nonparametric Statistics

5% A-D Critical Value 0.773 Kaplan-Meier (KM) Method

K-S Test Statistic 0.773 Mean 42.62

5% K-S Critical Value 0.135 SD 97.58

Data not Gamma Distributed at 5% Significance Level SE of Mean 14.71

   95% KM (t) UCL 67.33

Assuming Gamma Distribution    95% KM (z) UCL 66.81

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 67.33

Minimum 9.28    95% KM (bootstrap t) UCL 179.1

Maximum 684    95% KM (BCA) UCL 73.22

Mean 42.62    95% KM (Percentile Bootstrap) UCL 71.54

Median 25.4 95% KM (Chebyshev) UCL 106.7

SD 98.69 97.5% KM (Chebyshev) UCL 134.5

k star 1.17 99% KM (Chebyshev) UCL 189

Theta star 36.43

Nu star 105.3 Potential UCLs to Use

AppChi2 82.61    95% KM (Chebyshev) UCL 106.7

   95% Gamma Approximate UCL 54.31

   95% Adjusted Gamma UCL 54.75

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 38 Number of Detected Data 36

Number of Distinct Detected Data 30 Number of Non-Detect Data 2

Number of Missing Values 8 Percent Non-Detects 5.26%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.036 Minimum Detected -3.324

Maximum Detected 0.43 Maximum Detected -0.844

Mean of Detected 0.118 Mean of Detected -2.316

SD of Detected 0.0846 SD of Detected 0.566

Minimum Non-Detect 0.08 Minimum Non-Detect -2.526
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 18

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 52.63%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.745 Shapiro Wilk Test Statistic 0.953

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.114 Mean -2.36

SD 0.084 SD 0.583

   95% DL/2 (t) UCL 0.137    95%  H-Stat (DL/2) UCL 0.131

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0706 Mean in Log Scale -2.339

SD 0.127 SD in Log Scale 0.56

   95% MLE (t) UCL 0.105 Mean in Original Scale 0.115

   95% MLE (Tiku) UCL 0.115 SD in Original Scale 0.0832

   95% Percentile Bootstrap UCL 0.137

   95% BCA Bootstrap UCL 0.142

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.768 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0425

nu star 199.3

A-D Test Statistic 1.074 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

K-S Test Statistic 0.754 Mean 0.115

5% K-S Critical Value 0.148 SD 0.0822

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0135

   95% KM (t) UCL 0.138

Assuming Gamma Distribution    95% KM (z) UCL 0.137

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.138

Minimum 0.036    95% KM (bootstrap t) UCL 0.148

Maximum 0.43    95% KM (BCA) UCL 0.138

Mean 0.115    95% KM (Percentile Bootstrap) UCL 0.137

Median 0.086 95% KM (Chebyshev) UCL 0.174

SD 0.083 97.5% KM (Chebyshev) UCL 0.199

k star 2.838 99% KM (Chebyshev) UCL 0.249

Theta star 0.0406

Nu star 215.7 Potential UCLs to Use

AppChi2 182.7    95% KM (BCA) UCL 0.138

   95% Gamma Approximate UCL 0.136

   95% Adjusted Gamma UCL 0.137

Note: DL/2 is not a recommended method.



847
848 k star 0.326 99% KM (Chebyshev) UCL 44414

SD 22383 97.5% KM (Chebyshev) UCL 31913
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General Statistics

Number of Valid Data 44 Number of Detected Data 44

Number of Distinct Detected Data 33 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.89 Minimum Detected -0.117

Maximum Detected 100000 Maximum Detected 11.51

Mean of Detected 10840 Mean of Detected 7.258

SD of Detected 22383 SD of Detected 2.445

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.54 Shapiro Wilk Test Statistic 0.969

5% Shapiro Wilk Critical Value 0.944 5% Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 10840 Mean 7.258

SD 22383 SD 2.445

   95% DL/2 (t) UCL 16512    95%  H-Stat (DL/2) UCL 136894

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.326 Data appear Lognormal at 5% Significance Level

Theta Star 33270

nu star 28.67

A-D Test Statistic 1.318 Nonparametric Statistics

5% A-D Critical Value 0.853 Kaplan-Meier (KM) Method

K-S Test Statistic 0.853 Mean 10840

5% K-S Critical Value 0.144 SD 22127

Data not Gamma Distributed at 5% Significance Level SE of Mean 3374

   95% KM (t) UCL 16512

Assuming Gamma Distribution    95% KM (z) UCL 16390

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16512

Minimum 0.89    95% KM (bootstrap t) UCL 19262

Maximum 100000    95% KM (BCA) UCL 16694

Mean 10840    95% KM (Percentile Bootstrap) UCL 16617

Median 1800 95% KM (Chebyshev) UCL 25548
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901 k star (bias corrected) 0.347 Data do not follow a Discernable Distribution (0.05)

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Theta star 33270

Nu star 28.67 Potential UCLs to Use

AppChi2 17.45    99% KM (Chebyshev) UCL 44414

   95% Gamma Approximate UCL 17809

   95% Adjusted Gamma UCL 18118

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 11 Number of Detected Data 9

Number of Distinct Detected Data 8 Number of Non-Detect Data 2

Number of Missing Values 34 Percent Non-Detects 18.18%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0566 Minimum Detected -2.872

Maximum Detected 6 Maximum Detected 1.792

Mean of Detected 1.847 Mean of Detected -0.989

SD of Detected 2.631 SD of Detected 2.015

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.665 Shapiro Wilk Test Statistic 0.74

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.966 Mean -0.642

SD 2.368 SD 1.96

   95% DL/2 (t) UCL 3.26    95%  H-Stat (DL/2) UCL 82.78

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 4.535 Mean in Log Scale -1.164

SD 0.699 SD in Log Scale 1.868

   95% MLE (t) UCL 4.917 Mean in Original Scale 1.543

   95% MLE (Tiku) UCL 5.266 SD in Original Scale 2.449

   95% Percentile Bootstrap UCL 2.77

   95% BCA Bootstrap UCL 3.048
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Assuming Normal Distribution Assuming Lognormal Distribution
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Theta Star 5.325

nu star 6.243

A-D Test Statistic 1.369 Nonparametric Statistics

5% A-D Critical Value 0.787 Kaplan-Meier (KM) Method

K-S Test Statistic 0.787 Mean 1.53

5% K-S Critical Value 0.297 SD 2.342

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.749

   95% KM (t) UCL 2.888

Assuming Gamma Distribution    95% KM (z) UCL 2.762

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.872

Minimum 0.0566    95% KM (bootstrap t) UCL 3.167

Maximum 6    95% KM (BCA) UCL 2.774

Mean 1.761    95% KM (Percentile Bootstrap) UCL 2.862

Median 0.155 95% KM (Chebyshev) UCL 4.795

SD 2.368 97.5% KM (Chebyshev) UCL 6.208

k star 0.411 99% KM (Chebyshev) UCL 8.983

Theta star 4.284

Nu star 9.045 Potential UCLs to Use

AppChi2 3.354    99% KM (Chebyshev) UCL 8.983

   95% Gamma Approximate UCL 4.75

   95% Adjusted Gamma UCL 5.662

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 28 Number of Detected Data 15

Number of Distinct Detected Data 15 Number of Non-Detect Data 13

Number of Missing Values 13 Percent Non-Detects 46.43%

Raw Statistics Log-transformed Statistics

Minimum Detected 14.9 Minimum Detected 2.701

Maximum Detected 208.8 Maximum Detected 5.341

Mean of Detected 68.15 Mean of Detected 3.885

SD of Detected 58.93 SD of Detected 0.861

Minimum Non-Detect 2.69 Minimum Non-Detect 0.99

Maximum Non-Detect 140 Maximum Non-Detect 4.942

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.835 Shapiro Wilk Test Statistic 0.945

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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1007 Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    
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Mean

F
42.53

G H I J K
Mean

L
2.865

SD 52.52 SD 1.553

   95% DL/2 (t) UCL 59.43    95%  H-Stat (DL/2) UCL 117.3

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 3.059

SD in Log Scale 1.122

Mean in Original Scale 40.58

SD in Original Scale 52.12

   95% Percentile Bootstrap UCL 56.95

   95% BCA Bootstrap UCL 60.56

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.349 Data appear Gamma Distributed at 5% Significance Level

Theta Star 50.51

nu star 40.48

A-D Test Statistic 0.362 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

K-S Test Statistic 0.752 Mean 44.56

5% K-S Critical Value 0.225 SD 49.28

Data appear Gamma Distributed at 5% Significance Level SE of Mean 9.722

   95% KM (t) UCL 61.12

Assuming Gamma Distribution    95% KM (z) UCL 60.56

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 60.32

Minimum 14.9    95% KM (bootstrap t) UCL 68.34

Maximum 208.8    95% KM (BCA) UCL 64.25

Mean 57.81    95% KM (Percentile Bootstrap) UCL 60.85

Median 39.9 95% KM (Chebyshev) UCL 86.94

SD 48.02 97.5% KM (Chebyshev) UCL 105.3

k star 1.801 99% KM (Chebyshev) UCL 141.3

Theta star 32.1

Nu star 100.9 Potential UCLs to Use

AppChi2 78.69    95% KM (t) UCL 61.12

   95% Gamma Approximate UCL 74.1

   95% Adjusted Gamma UCL 75.25

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 27 Number of Detected Data 27

Number of Distinct Detected Data 27 Number of Non-Detect Data 0

Number of Missing Values 13 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.617 Minimum Detected 0.48

Maximum Detected 231.2 Maximum Detected 5.443

Mean of Detected 35.79 Mean of Detected 2.851

SD of Detected 54.41 SD of Detected 1.222
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General Statistics

Number of Valid Data 8 Number of Detected Data 8
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.587 Shapiro Wilk Test Statistic 0.973

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 35.79 Mean 2.851

SD 54.41 SD 1.222

   95% DL/2 (t) UCL 53.65    95%  H-Stat (DL/2) UCL 70.68

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.749 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 47.8

nu star 40.44

A-D Test Statistic 0.909 Nonparametric Statistics

5% A-D Critical Value 0.781 Kaplan-Meier (KM) Method

K-S Test Statistic 0.781 Mean 35.79

5% K-S Critical Value 0.174 SD 53.39

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 10.47

   95% KM (t) UCL 53.65

Assuming Gamma Distribution    95% KM (z) UCL 53.02

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 53.65

Minimum 1.617    95% KM (bootstrap t) UCL 82.94

Maximum 231.2    95% KM (BCA) UCL 55.25

Mean 35.79    95% KM (Percentile Bootstrap) UCL 54.18

Median 18.57 95% KM (Chebyshev) UCL 81.44

SD 54.41 97.5% KM (Chebyshev) UCL 101.2

k star 0.749 99% KM (Chebyshev) UCL 140

Theta star 47.8

Nu star 40.44 Potential UCLs to Use

AppChi2 26.86    95% KM (Chebyshev) UCL 81.44

   95% Gamma Approximate UCL 53.87

   95% Adjusted Gamma UCL 55.33

Note: DL/2 is not a recommended method.

Tributyltin ion
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1112
1113 Minimum 2.6    95% KM (bootstrap t) UCL 24.96

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19.8
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1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110

Assuming Gamma Distribution    95% KM (z) UCL 18.88

A B C D E F G H I J K L
Number of Distinct Detected Data 8 Number of Non-Detect Data 0

Number of Missing Values 33 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.6 Minimum Detected 0.956

Maximum Detected 33 Maximum Detected 3.497

Mean of Detected 12.84 Mean of Detected 2.248

SD of Detected 10.39 SD of Detected 0.87

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.883 Shapiro Wilk Test Statistic 0.969

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.84 Mean 2.248

SD 10.39 SD 0.87

   95% DL/2 (t) UCL 19.8    95%  H-Stat (DL/2) UCL 38.47

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.2 Data appear Normal at 5% Significance Level

Theta Star 10.7

nu star 19.21

A-D Test Statistic 0.193 Nonparametric Statistics

5% A-D Critical Value 0.726 Kaplan-Meier (KM) Method

K-S Test Statistic 0.726 Mean 12.84

5% K-S Critical Value 0.298 SD 9.715

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.672

   95% KM (t) UCL 19.8



1123
1124
1125

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 28.47

1114
1115
1116
1117
1118
1119
1120
1121
1122

A B C D E F G H I J K L
Maximum 33    95% KM (BCA) UCL 18.95

Mean 12.84    95% KM (Percentile Bootstrap) UCL 18.6

Median 10.4 95% KM (Chebyshev) UCL 28.85

SD 10.39 97.5% KM (Chebyshev) UCL 35.77

k star 1.2 99% KM (Chebyshev) UCL 49.38

Theta star 10.7

Nu star 19.21 Potential UCLs to Use

AppChi2 10.27    95% KM (t) UCL 19.8

   95% Gamma Approximate UCL 24.02    95% KM (Percentile Bootstrap) UCL 18.6



A B C D E F G H I J K L
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
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20
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39
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50
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52
53

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM6.5E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Data 37 Number of Detected Data 34

Number of Distinct Detected Data 32 Number of Non-Detect Data 3

Number of Missing Values 4 Percent Non-Detects 8.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.19 Minimum Detected 0.784

Maximum Detected 15.8 Maximum Detected 2.76

Mean of Detected 4.284 Mean of Detected 1.383

SD of Detected 2.248 SD of Detected 0.344

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.89%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.568 Shapiro Wilk Test Statistic 0.871

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.166 Mean 1.355

SD 2.191 SD 0.343

   95% DL/2 (t) UCL 4.774    95%  H-Stat (DL/2) UCL 4.339

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 1.378

SD in Log Scale 0.331

Mean in Original Scale 4.244

SD in Original Scale 2.16

   95% Percentile Bootstrap UCL 4.904

   95% BCA Bootstrap UCL 5.145

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.466 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.663

nu star 439.7

A-D Test Statistic 1.68 Nonparametric Statistics
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55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106

A B C D E F G H I J K L
5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

K-S Test Statistic 0.749 Mean 4.239

5% K-S Critical Value 0.151 SD 2.139

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.359

   95% KM (t) UCL 4.845

Assuming Gamma Distribution    95% KM (z) UCL 4.829

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.845

Minimum 2.19    95% KM (bootstrap t) UCL 5.446

Maximum 15.8    95% KM (BCA) UCL 4.888

Mean 4.295    95% KM (Percentile Bootstrap) UCL 4.849

Median 3.958 95% KM (Chebyshev) UCL 5.803

SD 2.156 97.5% KM (Chebyshev) UCL 6.48

k star 7.039 99% KM (Chebyshev) UCL 7.809

Theta star 0.61

Nu star 520.9 Potential UCLs to Use

AppChi2 468.9    95% KM (Chebyshev) UCL 5.803

   95% Gamma Approximate UCL 4.77

   95% Adjusted Gamma UCL 4.792

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 39 Number of Detected Data 38

Number of Distinct Detected Data 32 Number of Non-Detect Data 1

Number of Missing Values 2 Percent Non-Detects 2.56%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.1 Minimum Detected 0.742

Maximum Detected 1100 Maximum Detected 7.003

Mean of Detected 111.4 Mean of Detected 4.087

SD of Detected 180.6 SD of Detected 1.15

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 10 Maximum Non-Detect 2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.498 Shapiro Wilk Test Statistic 0.98

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 108.6 Mean 4.024

SD 179.1 SD 1.202

   95% DL/2 (t) UCL 157    95%  H-Stat (DL/2) UCL 175.5

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 99.8 Mean in Log Scale 4.03

SD 186.4 SD in Log Scale 1.19

   95% MLE (t) UCL 150.1 Mean in Original Scale 108.7
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109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

A B C D E F G H I J K L
   95% MLE (Tiku) UCL 146.4 SD in Original Scale 179

   95% Percentile Bootstrap UCL 162

   95% BCA Bootstrap UCL 195.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.875 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 127.3

nu star 66.47

A-D Test Statistic 0.799 Nonparametric Statistics

5% A-D Critical Value 0.781 Kaplan-Meier (KM) Method

K-S Test Statistic 0.781 Mean 108.6

5% K-S Critical Value 0.148 SD 176.8

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 28.69

   95% KM (t) UCL 157

Assuming Gamma Distribution    95% KM (z) UCL 155.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 157

Minimum 1E-09    95% KM (bootstrap t) UCL 219.2

Maximum 1100    95% KM (BCA) UCL 161.8

Mean 108.5    95% KM (Percentile Bootstrap) UCL 160.1

Median 62 95% KM (Chebyshev) UCL 233.7

SD 179.1 97.5% KM (Chebyshev) UCL 287.8

k star 0.49 99% KM (Chebyshev) UCL 394

Theta star 221.6

Nu star 38.2 Potential UCLs to Use

AppChi2 25.05    95% KM (Chebyshev) UCL 233.7

   95% Gamma Approximate UCL 165.5

   95% Adjusted Gamma UCL 168.3

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 39 Number of Detected Data 38

Number of Distinct Detected Data 33 Number of Non-Detect Data 1

Number of Missing Values 2 Percent Non-Detects 2.56%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.7 Minimum Detected 0.531

Maximum Detected 440 Maximum Detected 6.087

Mean of Detected 88.12 Mean of Detected 4.022

SD of Detected 88.85 SD of Detected 1.072

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 10 Maximum Non-Detect 2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.775 Shapiro Wilk Test Statistic 0.962

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level



160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
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211
212

A B C D E F
Assuming Normal Distribution

G H I J K L
Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 85.99 Mean 3.96

SD 88.68 SD 1.126

   95% DL/2 (t) UCL 109.9    95%  H-Stat (DL/2) UCL 144.6

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 82.35 Mean in Log Scale 3.968

SD 92.54 SD in Log Scale 1.109

   95% MLE (t) UCL 107.3 Mean in Original Scale 86.04

   95% MLE (Tiku) UCL 106.2 SD in Original Scale 88.63

   95% Percentile Bootstrap UCL 110.6

   95% BCA Bootstrap UCL 115.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.154 Data appear Gamma Distributed at 5% Significance Level

Theta Star 76.35

nu star 87.72

A-D Test Statistic 0.289 Nonparametric Statistics

5% A-D Critical Value 0.772 Kaplan-Meier (KM) Method

K-S Test Statistic 0.772 Mean 85.97

5% K-S Critical Value 0.147 SD 87.55

Data appear Gamma Distributed at 5% Significance Level SE of Mean 14.21

   95% KM (t) UCL 109.9

Assuming Gamma Distribution    95% KM (z) UCL 109.3

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 109.9

Minimum 1E-09    95% KM (bootstrap t) UCL 119.5

Maximum 440    95% KM (BCA) UCL 111.1

Mean 85.86    95% KM (Percentile Bootstrap) UCL 111.6

Median 55 95% KM (Chebyshev) UCL 147.9

SD 88.8 97.5% KM (Chebyshev) UCL 174.7

k star 0.555 99% KM (Chebyshev) UCL 227.3

Theta star 154.8

Nu star 43.27 Potential UCLs to Use

AppChi2 29.19    95% KM (Chebyshev) UCL 147.9

   95% Gamma Approximate UCL 127.3

   95% Adjusted Gamma UCL 129.3

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 39 Number of Detected Data 38

Number of Distinct Detected Data 32 Number of Non-Detect Data 1

Number of Missing Values 2 Percent Non-Detects 2.56%

Raw Statistics Log-transformed Statistics

Minimum Detected 3 Minimum Detected 1.099

Maximum Detected 530 Maximum Detected 6.273

Mean of Detected 115.8 Mean of Detected 4.3

SD of Detected 121 SD of Detected 1.027



213
214
215
216
217
218
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220
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222
223
224
225
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227
228
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230
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259
260
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264
265

A B C D E
Minimum Non-Detect

F
10

G H I J K
Minimum Non-Detect

L
2.303

Maximum Non-Detect 10 Maximum Non-Detect 2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.725 Shapiro Wilk Test Statistic 0.955

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 113 Mean 4.231

SD 120.7 SD 1.101

   95% DL/2 (t) UCL 145.6    95%  H-Stat (DL/2) UCL 178

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 109.7 Mean in Log Scale 4.244

SD 123.6 SD in Log Scale 1.073

   95% MLE (t) UCL 143.1 Mean in Original Scale 113.1

   95% MLE (Tiku) UCL 141.2 SD in Original Scale 120.6

   95% Percentile Bootstrap UCL 144.9

   95% BCA Bootstrap UCL 149.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.166 Data appear Lognormal at 5% Significance Level

Theta Star 99.34

nu star 88.62

A-D Test Statistic 0.902 Nonparametric Statistics

5% A-D Critical Value 0.772 Kaplan-Meier (KM) Method

K-S Test Statistic 0.772 Mean 112.9

5% K-S Critical Value 0.147 SD 119.2

Data not Gamma Distributed at 5% Significance Level SE of Mean 19.34

   95% KM (t) UCL 145.6

Assuming Gamma Distribution    95% KM (z) UCL 144.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 145.4

Minimum 1E-09    95% KM (bootstrap t) UCL 158.7

Maximum 530    95% KM (BCA) UCL 147.6

Mean 112.9    95% KM (Percentile Bootstrap) UCL 145.3

Median 88 95% KM (Chebyshev) UCL 197.3

SD 120.8 97.5% KM (Chebyshev) UCL 233.7

k star 0.554 99% KM (Chebyshev) UCL 305.4

Theta star 203.8

Nu star 43.2 Potential UCLs to Use

AppChi2 29.13  97.5% KM (Chebyshev) UCL 233.7

   95% Gamma Approximate UCL 167.4

   95% Adjusted Gamma UCL 170.1

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene
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266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317

k star 0.356 99% KM (Chebyshev) UCL 197.4

A B C D E F G H I J K L
General Statistics

Number of Valid Data 39 Number of Detected Data 37

Number of Distinct Detected Data 27 Number of Non-Detect Data 2

Number of Missing Values 2 Percent Non-Detects 5.13%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.95 Minimum Detected -0.0513

Maximum Detected 390 Maximum Detected 5.966

Mean of Detected 63.89 Mean of Detected 3.529

SD of Detected 86.93 SD of Detected 1.183

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 10 Maximum Non-Detect 2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.626 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.936 5% Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 60.87 Mean 3.43

SD 85.63 SD 1.229

   95% DL/2 (t) UCL 83.99    95%  H-Stat (DL/2) UCL 97.06

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 53.89 Mean in Log Scale 3.421

SD 92.52 SD in Log Scale 1.245

   95% MLE (t) UCL 78.87 Mean in Original Scale 60.83

   95% MLE (Tiku) UCL 77.66 SD in Original Scale 85.65

   95% Percentile Bootstrap UCL 84.38

   95% BCA Bootstrap UCL 90.79

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.87 Data appear Lognormal at 5% Significance Level

Theta Star 73.47

nu star 64.35

A-D Test Statistic 1.155 Nonparametric Statistics

5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

K-S Test Statistic 0.78 Mean 60.83

5% K-S Critical Value 0.15 SD 84.55

Data not Gamma Distributed at 5% Significance Level SE of Mean 13.73

   95% KM (t) UCL 83.97

Assuming Gamma Distribution    95% KM (z) UCL 83.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 83.95

Minimum 1E-09    95% KM (bootstrap t) UCL 101.1

Maximum 390    95% KM (BCA) UCL 88.06

Mean 60.61    95% KM (Percentile Bootstrap) UCL 84.57

Median 34 95% KM (Chebyshev) UCL 120.7

SD 85.81 97.5% KM (Chebyshev) UCL 146.6



371 A-D Test Statistic 0.571 Nonparametric Statistics

319
320
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349
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351
352
353
354
355
356
357
358
359
360
361
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367
368
369
370

A B C D E F G H I J K L
Theta star 170.4

Nu star 27.74 Potential UCLs to Use

AppChi2 16.73  97.5% KM (Chebyshev) UCL 146.6

   95% Gamma Approximate UCL 100.5

   95% Adjusted Gamma UCL 102.6

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 33 Number of Detected Data 17

Number of Distinct Detected Data 14 Number of Non-Detect Data 16

Number of Missing Values 8 Percent Non-Detects 48.48%

Raw Statistics Log-transformed Statistics

Minimum Detected 23 Minimum Detected 3.135

Maximum Detected 612 Maximum Detected 6.417

Mean of Detected 137.5 Mean of Detected 4.591

SD of Detected 140.9 SD of Detected 0.812

Minimum Non-Detect 37 Minimum Non-Detect 3.611

Maximum Non-Detect 350 Maximum Non-Detect 5.858

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 32

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.97%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.673 Shapiro Wilk Test Statistic 0.966

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 93.21 Mean 4.092

SD 114 SD 0.904

   95% DL/2 (t) UCL 126.8    95%  H-Stat (DL/2) UCL 121.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 4.072

SD in Log Scale 0.814

Mean in Original Scale 87.87

SD in Original Scale 112.6

   95% Percentile Bootstrap UCL 123.5

   95% BCA Bootstrap UCL 137.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.399 Data appear Gamma Distributed at 5% Significance Level

Theta Star 98.29

nu star 47.55
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A B C D E F G H I J K L
5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

K-S Test Statistic 0.754 Mean 89.2

5% K-S Critical Value 0.213 SD 111.5

Data appear Gamma Distributed at 5% Significance Level SE of Mean 20.28

   95% KM (t) UCL 123.5

Assuming Gamma Distribution    95% KM (z) UCL 122.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 123.2

Minimum 23    95% KM (bootstrap t) UCL 159.2

Maximum 612    95% KM (BCA) UCL 132.9

Mean 135.9    95% KM (Percentile Bootstrap) UCL 124.9

Median 99.15 95% KM (Chebyshev) UCL 177.6

SD 112.1 97.5% KM (Chebyshev) UCL 215.8

k star 1.947 99% KM (Chebyshev) UCL 291

Theta star 69.82

Nu star 128.5 Potential UCLs to Use

AppChi2 103.3    95% KM (t) UCL 123.5

   95% Gamma Approximate UCL 169.1

   95% Adjusted Gamma UCL 171

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 39 Number of Detected Data 33

Number of Distinct Detected Data 28 Number of Non-Detect Data 6

Number of Missing Values 2 Percent Non-Detects 15.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.4 Minimum Detected -0.916

Maximum Detected 71 Maximum Detected 4.263

Mean of Detected 16.32 Mean of Detected 2.309

SD of Detected 16.27 SD of Detected 1.11

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.793 Shapiro Wilk Test Statistic 0.953

5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 14.84 Mean 2.237

SD 15.37 SD 1.041

   95% DL/2 (t) UCL 18.98    95%  H-Stat (DL/2) UCL 20.32



477

425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476

A B C D E F G H I J K L
Mean 41.93 Mean in Log Scale 2.202

SD 14.64 SD in Log Scale 1.066

   95% MLE (t) UCL 45.89 Mean in Original Scale 14.67

   95% MLE (Tiku) UCL 49.92 SD in Original Scale 15.47

   95% Percentile Bootstrap UCL 18.7

   95% BCA Bootstrap UCL 19.86

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.087 Data appear Gamma Distributed at 5% Significance Level

Theta Star 15.02

nu star 71.73

A-D Test Statistic 0.438 Nonparametric Statistics

5% A-D Critical Value 0.772 Kaplan-Meier (KM) Method

K-S Test Statistic 0.772 Mean 14.8

5% K-S Critical Value 0.157 SD 15.22

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.487

   95% KM (t) UCL 18.99

Assuming Gamma Distribution    95% KM (z) UCL 18.89

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 18.98

Minimum 0.0577    95% KM (bootstrap t) UCL 20.35

Maximum 71    95% KM (BCA) UCL 18.91

Mean 15.51    95% KM (Percentile Bootstrap) UCL 18.97

Median 9.8 95% KM (Chebyshev) UCL 25.64

SD 15.32 97.5% KM (Chebyshev) UCL 30.33

k star 0.993 99% KM (Chebyshev) UCL 39.54

Theta star 15.63

Nu star 77.42 Potential UCLs to Use

AppChi2 58.15    95% KM (BCA) UCL 18.91

   95% Gamma Approximate UCL 20.66

   95% Adjusted Gamma UCL 20.89

Note: DL/2 is not a recommended method.

Dieldrin

General Statistics

Number of Valid Data 26 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 21

Number of Missing Values 7 Percent Non-Detects 80.77%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.097 Minimum Detected -2.333

Maximum Detected 0.966 Maximum Detected -0.0346

Mean of Detected 0.281 Mean of Detected -1.779

SD of Detected 0.383 SD of Detected 0.978

Minimum Non-Detect 0.0568 Minimum Non-Detect -2.868

Maximum Non-Detect 0.73 Maximum Non-Detect -0.315

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 25

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.15%
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Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.573 Shapiro Wilk Test Statistic 0.629

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.15 Mean -2.376

SD 0.195 SD 0.928

   95% DL/2 (t) UCL 0.216    95%  H-Stat (DL/2) UCL 0.217

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.648

SD in Log Scale 1.055

Mean in Original Scale 0.0684

SD in Original Scale 0.186

   95% Percentile Bootstrap UCL 0.14

   95% BCA Bootstrap UCL 0.172

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.581 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.483

nu star 5.815

A-D Test Statistic 1.178 Nonparametric Statistics

5% A-D Critical Value 0.69 Kaplan-Meier (KM) Method

K-S Test Statistic 0.69 Mean 0.134

5% K-S Critical Value 0.364 SD 0.167

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0366

   95% KM (t) UCL 0.196

Assuming Gamma Distribution    95% KM (z) UCL 0.194

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.184

Minimum 0.097    95% KM (bootstrap t) UCL 1.106

Maximum 0.966    95% KM (BCA) UCL 0.966

Mean 0.281    95% KM (Percentile Bootstrap) UCL 0.202

Median 0.281 95% KM (Chebyshev) UCL 0.293

SD 0.153 97.5% KM (Chebyshev) UCL 0.362

k star 4.69 99% KM (Chebyshev) UCL 0.497

Theta star 0.0599

Nu star 243.9 Potential UCLs to Use

AppChi2 208.7    95% KM (t) UCL 0.196

   95% Gamma Approximate UCL 0.328    95% KM (% Bootstrap) UCL 0.202

   95% Adjusted Gamma UCL 0.331

Note: DL/2 is not a recommended method.
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Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 39 Number of Detected Data 36

Number of Distinct Detected Data 34 Number of Non-Detect Data 3

Number of Missing Values 2 Percent Non-Detects 7.69%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.2 Minimum Detected 0.182

Maximum Detected 300 Maximum Detected 5.704

Mean of Detected 62.85 Mean of Detected 3.688

SD of Detected 63.81 SD of Detected 1.066

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 29

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 25.64%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.762 Shapiro Wilk Test Statistic 0.959

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 58.53 Mean 3.546

SD 63.09 SD 1.142

   95% DL/2 (t) UCL 75.56    95%  H-Stat (DL/2) UCL 86.59

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 48.21 Mean in Log Scale 3.545

SD 74.86 SD in Log Scale 1.144

   95% MLE (t) UCL 68.42 Mean in Original Scale 58.51

   95% MLE (Tiku) UCL 68.86 SD in Original Scale 63.1

   95% Percentile Bootstrap UCL 75.4

   95% BCA Bootstrap UCL 80.69

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.16 Data appear Gamma Distributed at 5% Significance Level

Theta Star 54.16

nu star 83.56

A-D Test Statistic 0.281 Nonparametric Statistics

5% A-D Critical Value 0.771 Kaplan-Meier (KM) Method

K-S Test Statistic 0.771 Mean 58.43

5% K-S Critical Value 0.15 SD 62.37

Data appear Gamma Distributed at 5% Significance Level SE of Mean 10.13

   95% KM (t) UCL 75.51

Assuming Gamma Distribution    95% KM (z) UCL 75.09
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   95% KM (bootstrap t) UCL

L
81.13

Maximum 300    95% KM (BCA) UCL 75.74

Mean 58.01    95% KM (Percentile Bootstrap) UCL 75.67

Median 40 95% KM (Chebyshev) UCL 102.6

SD 63.55 97.5% KM (Chebyshev) UCL 121.7

k star 0.299 99% KM (Chebyshev) UCL 159.2

Theta star 193.9

Nu star 23.33 Potential UCLs to Use

AppChi2 13.34    95% KM (Chebyshev) UCL 102.6

   95% Gamma Approximate UCL 101.5

   95% Adjusted Gamma UCL 103.8

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Data 33 Number of Detected Data 33

Number of Distinct Detected Data 31 Number of Non-Detect Data 0

Number of Missing Values 8 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386

Maximum Detected 13400 Maximum Detected 9.503

Mean of Detected 429.8 Mean of Detected 3.147

SD of Detected 2328 SD of Detected 1.35

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.183 Shapiro Wilk Test Statistic 0.693

5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 429.8 Mean 3.147

SD 2328 SD 1.35

   95% DL/2 (t) UCL 1116    95%  H-Stat (DL/2) UCL 114.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.242 Data do not follow a Discernable Distribution (0.05)
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nu star 16

A-D Test Statistic 9.248 Nonparametric Statistics

5% A-D Critical Value 0.879 Kaplan-Meier (KM) Method

K-S Test Statistic 0.879 Mean 429.8

5% K-S Critical Value 0.168 SD 2293

Data not Gamma Distributed at 5% Significance Level SE of Mean 405.3

   95% KM (t) UCL 1116

Assuming Gamma Distribution    95% KM (z) UCL 1097

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1116

Minimum 4    95% KM (bootstrap t) UCL 64269

Maximum 13400    95% KM (BCA) UCL 1243

Mean 429.8    95% KM (Percentile Bootstrap) UCL 1239

Median 17.6 95% KM (Chebyshev) UCL 2197

SD 2328 97.5% KM (Chebyshev) UCL 2961

k star 0.242 99% KM (Chebyshev) UCL 4463

Theta star 1773

Nu star 16 Potential UCLs to Use

AppChi2 7.963  97.5% KM (Chebyshev) UCL 2961

   95% Gamma Approximate UCL 863.7

   95% Adjusted Gamma UCL 896.5

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 33 Number of Detected Data 32

Number of Distinct Detected Data 31 Number of Non-Detect Data 1

Number of Missing Values 8 Percent Non-Detects 3.03%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.017 Minimum Detected -4.075

Maximum Detected 65.2 Maximum Detected 4.177

Mean of Detected 2.23 Mean of Detected -1.905

SD of Detected 11.49 SD of Detected 1.484

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.193 Shapiro Wilk Test Statistic 0.824

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.163 Mean -1.959

SD 11.32 SD 1.494

   95% DL/2 (t) UCL 5.501    95%  H-Stat (DL/2) UCL 0.878



741
742

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 35.90%
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Mean 0.723 Mean in Log Scale -1.97

SD 12.25 SD in Log Scale 1.507

   95% MLE (t) UCL 4.334 Mean in Original Scale 2.163

   95% MLE (Tiku) UCL 4.133 SD in Original Scale 11.32

   95% Percentile Bootstrap UCL 6.098

   95% BCA Bootstrap UCL 8.124

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.257 Data do not follow a Discernable Distribution (0.05)

Theta Star 8.676

nu star 16.45

A-D Test Statistic 7.242 Nonparametric Statistics

5% A-D Critical Value 0.872 Kaplan-Meier (KM) Method

K-S Test Statistic 0.872 Mean 2.163

5% K-S Critical Value 0.17 SD 11.15

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.971

   95% KM (t) UCL 5.502

Assuming Gamma Distribution    95% KM (z) UCL 5.405

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.501

Minimum 1E-09    95% KM (bootstrap t) UCL 145.5

Maximum 65.2    95% KM (BCA) UCL 6.061

Mean 2.162    95% KM (Percentile Bootstrap) UCL 6.098

Median 0.12 95% KM (Chebyshev) UCL 10.76

SD 11.32 97.5% KM (Chebyshev) UCL 14.47

k star 0.223 99% KM (Chebyshev) UCL 21.78

Theta star 9.706

Nu star 14.7 Potential UCLs to Use

AppChi2 7.056  97.5% KM (Chebyshev) UCL 14.47

   95% Gamma Approximate UCL 4.506

   95% Adjusted Gamma UCL 4.687

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 39 Number of Detected Data 33

Number of Distinct Detected Data 31 Number of Non-Detect Data 6

Number of Missing Values 2 Percent Non-Detects 15.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.9 Minimum Detected 0.642

Maximum Detected 350 Maximum Detected 5.858

Mean of Detected 75.4 Mean of Detected 3.68

SD of Detected 86.12 SD of Detected 1.236

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 16 Maximum Non-Detect 2.773

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 25
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Number of Distinct Detected Data 21 Number of Non-Detect Data 9
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.775 Shapiro Wilk Test Statistic 0.979

5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 64.66 Mean 3.376

SD 83.05 SD 1.347

   95% DL/2 (t) UCL 87.08    95%  H-Stat (DL/2) UCL 96.68

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 38.67 Mean in Log Scale 3.376

SD 110.9 SD in Log Scale 1.353

   95% MLE (t) UCL 68.61 Mean in Original Scale 64.7

   95% MLE (Tiku) UCL 71.28 SD in Original Scale 83.02

   95% Percentile Bootstrap UCL 88

   95% BCA Bootstrap UCL 89.82

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.846 Data appear Gamma Distributed at 5% Significance Level

Theta Star 89.11

nu star 55.84

A-D Test Statistic 0.509 Nonparametric Statistics

5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

K-S Test Statistic 0.78 Mean 64.83

5% K-S Critical Value 0.158 SD 81.86

Data appear Gamma Distributed at 5% Significance Level SE of Mean 13.31

   95% KM (t) UCL 87.28

Assuming Gamma Distribution    95% KM (z) UCL 86.73

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 87.23

Minimum 1E-09    95% KM (bootstrap t) UCL 92.48

Maximum 350    95% KM (BCA) UCL 87.54

Mean 63.92    95% KM (Percentile Bootstrap) UCL 86.06

Median 31 95% KM (Chebyshev) UCL 122.9

SD 83.61 97.5% KM (Chebyshev) UCL 148

k star 0.227 99% KM (Chebyshev) UCL 197.3

Theta star 282

Nu star 17.68 Potential UCLs to Use

AppChi2 9.16    95% KM (Chebyshev) UCL 122.9

   95% Gamma Approximate UCL 123.4

   95% Adjusted Gamma UCL 126.7

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 30 Number of Detected Data 21
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Raw Statistics Log-transformed Statistics

Minimum Detected 8.71 Minimum Detected 2.164

Maximum Detected 3252 Maximum Detected 8.087

Mean of Detected 284.5 Mean of Detected 4.279

SD of Detected 717 SD of Detected 1.507

Minimum Non-Detect 1.3 Minimum Non-Detect 0.262

Maximum Non-Detect 75 Maximum Non-Detect 4.317

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 70.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.406 Shapiro Wilk Test Statistic 0.94

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 202.3 Mean 3.498

SD 609 SD 1.887

   95% DL/2 (t) UCL 391.3    95%  H-Stat (DL/2) UCL 281.3

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.427

SD in Log Scale 1.865

Mean in Original Scale 200.8

SD in Original Scale 609.5

   95% Percentile Bootstrap UCL 402.9

   95% BCA Bootstrap UCL 534.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.433 Data appear Lognormal at 5% Significance Level

Theta Star 657.5

nu star 18.17

A-D Test Statistic 1.763 Nonparametric Statistics

5% A-D Critical Value 0.812 Kaplan-Meier (KM) Method

K-S Test Statistic 0.812 Mean 202.7

5% K-S Critical Value 0.201 SD 598.6

Data not Gamma Distributed at 5% Significance Level SE of Mean 112

   95% KM (t) UCL 393

Assuming Gamma Distribution    95% KM (z) UCL 386.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 390.9

Minimum 8.71    95% KM (bootstrap t) UCL 1341

Maximum 3252    95% KM (BCA) UCL 413.4

Mean 256.1    95% KM (Percentile Bootstrap) UCL 409.4

Median 122.3 95% KM (Chebyshev) UCL 690.9

SD 597.3 97.5% KM (Chebyshev) UCL 902.1
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Nu star 35.18 Potential UCLs to Use

AppChi2 22.61    99% KM (Chebyshev) UCL 1317

   95% Gamma Approximate UCL 398.5

   95% Adjusted Gamma UCL 409

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 28 Number of Detected Data 23

Number of Distinct Detected Data 23 Number of Non-Detect Data 5

Number of Missing Values 13 Percent Non-Detects 17.86%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.292 Minimum Detected -1.231

Maximum Detected 320 Maximum Detected 5.768

Mean of Detected 17.9 Mean of Detected 0.935

SD of Detected 66.2 SD of Detected 1.551

Minimum Non-Detect 0.2 Minimum Non-Detect -1.609

Maximum Non-Detect 8.9 Maximum Non-Detect 2.186

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.272 Shapiro Wilk Test Statistic 0.9

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 15.04 Mean 0.718

SD 60.09 SD 1.644

   95% DL/2 (t) UCL 34.38    95%  H-Stat (DL/2) UCL 15.09

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.611

SD in Log Scale 1.668

Mean in Original Scale 14.84

SD in Original Scale 60.13

   95% Percentile Bootstrap UCL 37.38

   95% BCA Bootstrap UCL 50.23

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.329 Data do not follow a Discernable Distribution (0.05)

Theta Star 54.32

nu star 15.16
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K-S Test Statistic 0.839 Mean 14.92

5% K-S Critical Value 0.196 SD 59.03

Data not Gamma Distributed at 5% Significance Level SE of Mean 11.41

   95% KM (t) UCL 34.35

Assuming Gamma Distribution    95% KM (z) UCL 33.68

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 34.26

Minimum 1E-09    95% KM (bootstrap t) UCL 323.5

Maximum 320    95% KM (BCA) UCL 36.72

Mean 14.98    95% KM (Percentile Bootstrap) UCL 37.6

Median 1.687 95% KM (Chebyshev) UCL 64.64

SD 60.11 97.5% KM (Chebyshev) UCL 86.16

k star 0.186 99% KM (Chebyshev) UCL 128.4

Theta star 80.63

Nu star 10.4 Potential UCLs to Use

AppChi2 4.194    99% KM (Chebyshev) UCL 128.4

   95% Gamma Approximate UCL 37.14

   95% Adjusted Gamma UCL 39.41

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Data 12 Number of Detected Data 12

Number of Distinct Detected Data 12 Number of Non-Detect Data 0

Number of Missing Values 24 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.368 Minimum Detected -0.999

Maximum Detected 88.75 Maximum Detected 4.486

Mean of Detected 20.06 Mean of Detected 1.465

SD of Detected 28.73 SD of Detected 2.06

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.74 Shapiro Wilk Test Statistic 0.873

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 20.06 Mean 1.465

SD 28.73 SD 2.06

   95% DL/2 (t) UCL 34.96    95%  H-Stat (DL/2) UCL 853.2

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    



1006
1007

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005

A B C D E F G H I J K L
   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.374 Data appear Lognormal at 5% Significance Level

Theta Star 53.61

nu star 8.982

A-D Test Statistic 0.855 Nonparametric Statistics

5% A-D Critical Value 0.8 Kaplan-Meier (KM) Method

K-S Test Statistic 0.8 Mean 20.06

5% K-S Critical Value 0.261 SD 27.51

Data not Gamma Distributed at 5% Significance Level SE of Mean 8.294

   95% KM (t) UCL 34.96

Assuming Gamma Distribution    95% KM (z) UCL 33.71

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 34.96

Minimum 0.368    95% KM (bootstrap t) UCL 43.29

Maximum 88.75    95% KM (BCA) UCL 35.34

Mean 20.06    95% KM (Percentile Bootstrap) UCL 33.72

Median 1.794 95% KM (Chebyshev) UCL 56.22

SD 28.73 97.5% KM (Chebyshev) UCL 71.86

k star 0.374 99% KM (Chebyshev) UCL 102.6

Theta star 53.61

Nu star 8.982 Potential UCLs to Use

AppChi2 3.316    99% KM (Chebyshev) UCL 102.6

   95% Gamma Approximate UCL 54.35

   95% Adjusted Gamma UCL 64.09

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

General Statistics

Number of Valid Data 22 Number of Detected Data 22

Number of Distinct Detected Data 22 Number of Non-Detect Data 0

Number of Missing Values 11 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 65.67 Minimum Detected 4.185

Maximum Detected 85853 Maximum Detected 11.36

Mean of Detected 6777 Mean of Detected 7.115

SD of Detected 18764 SD of Detected 1.796

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.378 Shapiro Wilk Test Statistic 0.945

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911



1059
1060 SD of Detected 7.737 SD of Detected 1.41

Mean of Detected 3.015 Mean of Detected -0.267

1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058 Maximum Detected 34.15 Maximum Detected 3.531

A B C D E
Assuming Normal Distribution

F G H I J K
Assuming Lognormal Distribution

L

DL/2 Substitution Method DL/2 Substitution Method

Mean 6777 Mean 7.115

SD 18764 SD 1.796

   95% DL/2 (t) UCL 13660    95%  H-Stat (DL/2) UCL 26872

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.365 Data appear Lognormal at 5% Significance Level

Theta Star 18560

nu star 16.07

A-D Test Statistic 1.87 Nonparametric Statistics

5% A-D Critical Value 0.829 Kaplan-Meier (KM) Method

K-S Test Statistic 0.829 Mean 6777

5% K-S Critical Value 0.199 SD 18332

Data not Gamma Distributed at 5% Significance Level SE of Mean 4000

   95% KM (t) UCL 13660

Assuming Gamma Distribution    95% KM (z) UCL 13357

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 13660

Minimum 65.67    95% KM (bootstrap t) UCL 63928

Maximum 85853    95% KM (BCA) UCL 13953

Mean 6777    95% KM (Percentile Bootstrap) UCL 14389

Median 1348 95% KM (Chebyshev) UCL 24214

SD 18764 97.5% KM (Chebyshev) UCL 31759

k star 0.365 99% KM (Chebyshev) UCL 46581

Theta star 18560

Nu star 16.07 Potential UCLs to Use

AppChi2 8.008    99% KM (Chebyshev) UCL 46581

   95% Gamma Approximate UCL 13594

   95% Adjusted Gamma UCL 14352

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Data 22 Number of Detected Data 22

Number of Distinct Detected Data 22 Number of Non-Detect Data 0

Number of Missing Values 11 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.125 Minimum Detected -2.083



1111
1112
1113

Total PCB_Congeners

1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110

A B C D E F G H I J K L
Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.399 Shapiro Wilk Test Statistic 0.898

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.015 Mean -0.267

SD 7.737 SD 1.41

   95% DL/2 (t) UCL 5.854    95%  H-Stat (DL/2) UCL 5.438

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.435 Data do not follow a Discernable Distribution (0.05)

Theta Star 6.936

nu star 19.13

A-D Test Statistic 2.568 Nonparametric Statistics

5% A-D Critical Value 0.811 Kaplan-Meier (KM) Method

K-S Test Statistic 0.811 Mean 3.015

5% K-S Critical Value 0.197 SD 7.559

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.65

   95% KM (t) UCL 5.854

Assuming Gamma Distribution    95% KM (z) UCL 5.729

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.854

Minimum 0.125    95% KM (bootstrap t) UCL 29.68

Maximum 34.15    95% KM (BCA) UCL 5.954

Mean 3.015    95% KM (Percentile Bootstrap) UCL 6.015

Median 0.613 95% KM (Chebyshev) UCL 10.21

SD 7.737 97.5% KM (Chebyshev) UCL 13.32

k star 0.435 99% KM (Chebyshev) UCL 19.43

Theta star 6.936

Nu star 19.13 Potential UCLs to Use

AppChi2 10.21  97.5% KM (Chebyshev) UCL 13.32

   95% Gamma Approximate UCL 5.648

   95% Adjusted Gamma UCL 5.93

Note: DL/2 is not a recommended method.



1164
1165
1166 k star 0.293 99% KM (Chebyshev) UCL 3080999

SD 1270388 97.5% KM (Chebyshev) UCL 2077542

Median 44613 95% KM (Chebyshev) UCL 1566696

1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163

A B C D E F G H I J K L
General Statistics

Number of Valid Data 22 Number of Detected Data 22

Number of Distinct Detected Data 22 Number of Non-Detect Data 0

Number of Missing Values 11 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1834 Minimum Detected 7.514

Maximum Detected 5874410 Maximum Detected 15.59

Mean of Detected 386098 Mean of Detected 10.6

SD of Detected 1270388 SD of Detected 1.952

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.325 Shapiro Wilk Test Statistic 0.932

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 386098 Mean 10.6

SD 1270388 SD 1.952

   95% DL/2 (t) UCL 852157    95%  H-Stat (DL/2) UCL 1486389

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.293 Data appear Lognormal at 5% Significance Level

Theta Star 1319961

nu star 12.87

A-D Test Statistic 2.59 Nonparametric Statistics

5% A-D Critical Value 0.847 Kaplan-Meier (KM) Method

K-S Test Statistic 0.847 Mean 386098

5% K-S Critical Value 0.201 SD 1241180

Data not Gamma Distributed at 5% Significance Level SE of Mean 270848

   95% KM (t) UCL 852157

Assuming Gamma Distribution    95% KM (z) UCL 831603

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 852157

Minimum 1834    95% KM (bootstrap t) UCL 10201550

Maximum 5874410    95% KM (BCA) UCL 854600

Mean 386098    95% KM (Percentile Bootstrap) UCL 901242



1217
1218
1219 5% K-S Critical Value 0.201 SD 1222928

K-S Test Statistic 0.847 Mean 379322

5% A-D Critical Value 0.847 Kaplan-Meier (KM) Method

1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
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Theta star 1319961

Nu star 12.87 Potential UCLs to Use

AppChi2 5.806    99% KM (Chebyshev) UCL 3080999

   95% Gamma Approximate UCL 855933

   95% Adjusted Gamma UCL 911138

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

General Statistics

Number of Valid Data 22 Number of Detected Data 22

Number of Distinct Detected Data 22 Number of Non-Detect Data 0

Number of Missing Values 11 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1768 Minimum Detected 7.478

Maximum Detected 5788558 Maximum Detected 15.57

Mean of Detected 379322 Mean of Detected 10.56

SD of Detected 1251706 SD of Detected 1.957

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.324 Shapiro Wilk Test Statistic 0.932

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 379322 Mean 10.56

SD 1251706 SD 1.957

   95% DL/2 (t) UCL 838527    95%  H-Stat (DL/2) UCL 1465573

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.291 Data appear Lognormal at 5% Significance Level

Theta Star 1304081

nu star 12.8

A-D Test Statistic 2.598 Nonparametric Statistics



1270
1271
1272    95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
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Data not Gamma Distributed at 5% Significance Level SE of Mean 266865

   95% KM (t) UCL 838527

Assuming Gamma Distribution    95% KM (z) UCL 818275

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 838527

Minimum 1768    95% KM (bootstrap t) UCL 9234339

Maximum 5788558    95% KM (BCA) UCL 835480

Mean 379322    95% KM (Percentile Bootstrap) UCL 845072

Median 43074 95% KM (Chebyshev) UCL 1542558

SD 1251706 97.5% KM (Chebyshev) UCL 2045891

k star 0.291 99% KM (Chebyshev) UCL 3034592

Theta star 1304081

Nu star 12.8 Potential UCLs to Use

AppChi2 5.757    99% KM (Chebyshev) UCL 3034592

   95% Gamma Approximate UCL 843213

   95% Adjusted Gamma UCL 897800

Note: DL/2 is not a recommended method.

Total TEQ

General Statistics

Number of Valid Data 10 Number of Detected Data 10

Number of Distinct Detected Data 10 Number of Non-Detect Data 0

Number of Missing Values 23 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.511 Minimum Detected -0.672

Maximum Detected 89.06 Maximum Detected 4.489

Mean of Detected 26.55 Mean of Detected 2.058

SD of Detected 30.16 SD of Detected 1.993

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.825 Shapiro Wilk Test Statistic 0.851

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 26.55 Mean 2.058

SD 30.16 SD 1.993

   95% DL/2 (t) UCL 44.03    95%  H-Stat (DL/2) UCL 2033

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    



1323
1324
1325 Mean 42.84 Mean 2.829

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322

A B C D E F G H I J K L

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.429 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 61.88

nu star 8.58

A-D Test Statistic 0.776 Nonparametric Statistics

5% A-D Critical Value 0.776 Kaplan-Meier (KM) Method

K-S Test Statistic 0.776 Mean 26.55

5% K-S Critical Value 0.281 SD 28.61

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 9.536

   95% KM (t) UCL 44.03

Assuming Gamma Distribution    95% KM (z) UCL 42.23

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 44.03

Minimum 0.511    95% KM (bootstrap t) UCL 49.02

Maximum 89.06    95% KM (BCA) UCL 42.23

Mean 26.55    95% KM (Percentile Bootstrap) UCL 41.57

Median 19.2 95% KM (Chebyshev) UCL 68.11

SD 30.16 97.5% KM (Chebyshev) UCL 86.1

k star 0.429 99% KM (Chebyshev) UCL 121.4

Theta star 61.88

Nu star 8.58 Potential UCLs to Use

AppChi2 3.075    95% KM (Chebyshev) UCL 68.11

   95% Gamma Approximate UCL 74.07

   95% Adjusted Gamma UCL 89.99

Note: DL/2 is not a recommended method.

Tributyltin ion

General Statistics

Number of Valid Data 12 Number of Detected Data 11

Number of Distinct Detected Data 11 Number of Non-Detect Data 1

Number of Missing Values 29 Percent Non-Detects 8.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 4.4 Minimum Detected 1.482

Maximum Detected 180 Maximum Detected 5.193

Mean of Detected 46.74 Mean of Detected 3.38

SD of Detected 49.64 SD of Detected 1.066

Minimum Non-Detect 0.079 Minimum Non-Detect -2.538

Maximum Non-Detect 0.079 Maximum Non-Detect -2.538

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.761 Shapiro Wilk Test Statistic 0.977

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level



1360
1361
1362

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 178.5

1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
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SD 49.21 SD 2.162

   95% DL/2 (t) UCL 68.36    95%  H-Stat (DL/2) UCL 2115

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 40.47 Mean in Log Scale 3.163

SD 50.33 SD in Log Scale 1.264

   95% MLE (t) UCL 66.56 Mean in Original Scale 43.02

   95% MLE (Tiku) UCL 65.49 SD in Original Scale 49.05

   95% Percentile Bootstrap UCL 66.74

   95% BCA Bootstrap UCL 79

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.945 Data appear Gamma Distributed at 5% Significance Level

Theta Star 49.45

nu star 20.79

A-D Test Statistic 0.199 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

K-S Test Statistic 0.748 Mean 43.21

5% K-S Critical Value 0.261 SD 46.8

Data appear Gamma Distributed at 5% Significance Level SE of Mean 14.17

   95% KM (t) UCL 68.66

Assuming Gamma Distribution    95% KM (z) UCL 66.52

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 68.45

Minimum 1E-09    95% KM (bootstrap t) UCL 91.59

Maximum 180    95% KM (BCA) UCL 72.08

Mean 42.84    95% KM (Percentile Bootstrap) UCL 67.39

Median 29 95% KM (Chebyshev) UCL 105

SD 49.22 97.5% KM (Chebyshev) UCL 131.7

k star 0.273 99% KM (Chebyshev) UCL 184.2

Theta star 156.7

Nu star 6.563 Potential UCLs to Use

AppChi2 1.934    95% KM (Chebyshev) UCL 105

   95% Gamma Approximate UCL 145.4
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM6.5W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 42 Number of Detected Data 12

Number of Distinct Detected Data 12 Number of Non-Detect Data 30

Number of Missing Values 4 Percent Non-Detects 71.43%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.047 Minimum Detected -3.058

Maximum Detected 25.9 Maximum Detected 3.254

Mean of Detected 4.391 Mean of Detected 0.374

SD of Detected 7.377 SD of Detected 1.699

Minimum Non-Detect 0.0298 Minimum Non-Detect -3.513

Maximum Non-Detect 19 Maximum Non-Detect 2.944

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 41

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.62%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.615 Shapiro Wilk Test Statistic 0.986

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.741 Mean -1.037

SD 4.423 SD 1.814

   95% DL/2 (t) UCL 2.889    95%  H-Stat (DL/2) UCL 2.475

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.597

SD in Log Scale 2.152

Mean in Original Scale 1.273

SD in Original Scale 4.311

   95% Percentile Bootstrap UCL 2.49

   95% BCA Bootstrap UCL 3.135

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.479 Data appear Gamma Distributed at 5% Significance Level

Theta Star 9.176

nu star 11.48

A-D Test Statistic 0.345 Nonparametric Statistics
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55
56
57
58
59
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65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
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88
89
90
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92
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95
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99

100
101
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5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

K-S Test Statistic 0.78 Mean 1.345

5% K-S Critical Value 0.258 SD 4.254

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.688

   95% KM (t) UCL 2.503

Assuming Gamma Distribution    95% KM (z) UCL 2.477

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.343

Minimum 0.047    95% KM (bootstrap t) UCL 5.04

Maximum 25.9    95% KM (BCA) UCL 3.113

Mean 4.36    95% KM (Percentile Bootstrap) UCL 2.691

Median 4.282 95% KM (Chebyshev) UCL 4.344

SD 3.822 97.5% KM (Chebyshev) UCL 5.642

k star 1.621 99% KM (Chebyshev) UCL 8.191

Theta star 2.689

Nu star 136.2 Potential UCLs to Use

AppChi2 110.2    95% KM (t) UCL 2.503

   95% Gamma Approximate UCL 5.387

   95% Adjusted Gamma UCL 5.427

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 48 Number of Detected Data 41

Number of Distinct Detected Data 40 Number of Non-Detect Data 7

Number of Missing Values 1 Percent Non-Detects 14.58%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.72 Minimum Detected 0.542

Maximum Detected 53.7 Maximum Detected 3.983

Mean of Detected 7.986 Mean of Detected 1.607

SD of Detected 11.42 SD of Detected 0.815

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 10 Maximum Non-Detect 2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 42

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.515 Shapiro Wilk Test Statistic 0.773

5% Shapiro Wilk Critical Value 0.941 5% Shapiro Wilk Critical Value 0.941

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 7.415 Mean 1.574

SD 10.63 SD 0.76

   95% DL/2 (t) UCL 9.989    95%  H-Stat (DL/2) UCL 6.747

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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MLE yields a negative mean Mean in Log Scale 1.579

SD in Log Scale 0.762

Mean in Original Scale 7.445

SD in Original Scale 10.63

   95% Percentile Bootstrap UCL 10.15

   95% BCA Bootstrap UCL 10.84

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.13 Data do not follow a Discernable Distribution (0.05)

Theta Star 7.069

nu star 92.63

A-D Test Statistic 5.753 Nonparametric Statistics

5% A-D Critical Value 0.773 Kaplan-Meier (KM) Method

K-S Test Statistic 0.773 Mean 7.366

5% K-S Critical Value 0.141 SD 10.54

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.541

   95% KM (t) UCL 9.952

Assuming Gamma Distribution    95% KM (z) UCL 9.901

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.948

Minimum 1.72    95% KM (bootstrap t) UCL 12

Maximum 53.7    95% KM (BCA) UCL 10.41

Mean 7.975    95% KM (Percentile Bootstrap) UCL 9.925

Median 4.055 95% KM (Chebyshev) UCL 14.08

SD 10.54 97.5% KM (Chebyshev) UCL 16.99

k star 1.308 99% KM (Chebyshev) UCL 22.7

Theta star 6.096

Nu star 125.6 Potential UCLs to Use

AppChi2 100.7    95% KM (Chebyshev) UCL 14.08

   95% Gamma Approximate UCL 9.946

   95% Adjusted Gamma UCL 10.01

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Observations 49 Number of Distinct Observations 41

Raw Statistics Log-transformed Statistics

Minimum 9.1 Minimum of Log Data 2.208

Maximum 7050 Maximum of Log Data 8.861

Mean 743.2 Mean of log Data 5.78

Median 350 SD of log Data 1.407

SD 1164

Coefficient of Variation 1.566

Skewness 3.878

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.59 Shapiro Wilk Test Statistic 0.98

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1022    95% H-UCL 1532

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1792

   95% Adjusted-CLT UCL 1115  97.5% Chebyshev (MVUE) UCL 2205

   95% Modified-t UCL 1037    99% Chebyshev (MVUE) UCL 3015

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.694 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1072

nu star 67.96

Approximate Chi Square Value (.05) 49.99 Nonparametric Statistics

Adjusted Level of Significance 0.0451    95% CLT UCL 1017

Adjusted Chi Square Value 49.52    95% Jackknife UCL 1022

   95% Standard Bootstrap UCL 1011

Anderson-Darling Test Statistic 0.507    95% Bootstrap-t UCL 1254

Anderson-Darling 5% Critical Value 0.795    95% Hall's Bootstrap UCL 2257

Kolmogorov-Smirnov Test Statistic 0.0969    95% Percentile Bootstrap UCL 1045

Kolmogorov-Smirnov 5% Critical Value 0.132    95% BCA Bootstrap UCL 1156

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1468

97.5% Chebyshev(Mean, Sd) UCL 1782

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2398

   95% Approximate Gamma UCL 1010

   95% Adjusted Gamma UCL 1020

Potential UCL to Use Use 95% Approximate Gamma UCL 1010

Benzo(a)pyrene

General Statistics

Number of Valid Observations 49 Number of Distinct Observations 43

Raw Statistics Log-transformed Statistics

Minimum 13 Minimum of Log Data 2.565

Maximum 8220 Maximum of Log Data 9.014

Mean 911.6 Mean of log Data 6.057

Median 410 SD of log Data 1.34

SD 1365

Coefficient of Variation 1.497

Skewness 3.821

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.597 Shapiro Wilk Test Statistic 0.976

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1239    95% H-UCL 1767

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2096

   95% Adjusted-CLT UCL 1346  97.5% Chebyshev (MVUE) UCL 2564

   95% Modified-t UCL 1256    99% Chebyshev (MVUE) UCL 3484
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Gamma Distribution Test Data Distribution

k star (bias corrected) 0.75 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1215

nu star 73.51

Approximate Chi Square Value (.05) 54.76 Nonparametric Statistics

Adjusted Level of Significance 0.0451    95% CLT UCL 1232

Adjusted Chi Square Value 54.27    95% Jackknife UCL 1239

   95% Standard Bootstrap UCL 1228

Anderson-Darling Test Statistic 0.563    95% Bootstrap-t UCL 1522

Anderson-Darling 5% Critical Value 0.791    95% Hall's Bootstrap UCL 2804

Kolmogorov-Smirnov Test Statistic 0.1    95% Percentile Bootstrap UCL 1258

Kolmogorov-Smirnov 5% Critical Value 0.132    95% BCA Bootstrap UCL 1381

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1762

97.5% Chebyshev(Mean, Sd) UCL 2129

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2852

   95% Approximate Gamma UCL 1224

   95% Adjusted Gamma UCL 1235

Potential UCL to Use Use 95% Approximate Gamma UCL 1224

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 49 Number of Distinct Observations 40

Raw Statistics Log-transformed Statistics

Minimum 11 Minimum of Log Data 2.398

Maximum 13300 Maximum of Log Data 9.496

Mean 1014 Mean of log Data 6.055

Median 400 SD of log Data 1.355

SD 1984

Coefficient of Variation 1.958

Skewness 5.243

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.459 Shapiro Wilk Test Statistic 0.991

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1489    95% H-UCL 1815

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2147

   95% Adjusted-CLT UCL 1707  97.5% Chebyshev (MVUE) UCL 2629

   95% Modified-t UCL 1524    99% Chebyshev (MVUE) UCL 3577

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.669 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1516

nu star 65.54
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Adjusted Level of Significance 0.0451    95% CLT UCL 1480

Adjusted Chi Square Value 47.45    95% Jackknife UCL 1489

   95% Standard Bootstrap UCL 1480

Anderson-Darling Test Statistic 1.03    95% Bootstrap-t UCL 2184

Anderson-Darling 5% Critical Value 0.797    95% Hall's Bootstrap UCL 3367

Kolmogorov-Smirnov Test Statistic 0.129    95% Percentile Bootstrap UCL 1532

Kolmogorov-Smirnov 5% Critical Value 0.132    95% BCA Bootstrap UCL 1815

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2249

97.5% Chebyshev(Mean, Sd) UCL 2784

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3834

   95% Approximate Gamma UCL 1386

   95% Adjusted Gamma UCL 1400

Potential UCL to Use Use 95% Approximate Gamma UCL 1386

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 41 Number of Detected Data 41

Number of Distinct Detected Data 39 Number of Non-Detect Data 0

Number of Missing Values 8 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 10 Minimum Detected 2.303

Maximum Detected 1400 Maximum Detected 7.244

Mean of Detected 404.3 Mean of Detected 5.453

SD of Detected 372.9 SD of Detected 1.228

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.861 Shapiro Wilk Test Statistic 0.944

5% Shapiro Wilk Critical Value 0.941 5% Shapiro Wilk Critical Value 0.941

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 404.3 Mean 5.453

SD 372.9 SD 1.228

   95% DL/2 (t) UCL 502.4    95%  H-Stat (DL/2) UCL 824

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    
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k star (bias corrected) 0.985 Data appear Gamma Distributed at 5% Significance Level

Theta Star 410.4

nu star 80.77

A-D Test Statistic 0.217 Nonparametric Statistics

5% A-D Critical Value 0.777 Kaplan-Meier (KM) Method

K-S Test Statistic 0.777 Mean 404.3

5% K-S Critical Value 0.142 SD 368.4

Data appear Gamma Distributed at 5% Significance Level SE of Mean 58.24

   95% KM (t) UCL 502.4

Assuming Gamma Distribution    95% KM (z) UCL 500.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 502.4

Minimum 10    95% KM (bootstrap t) UCL 519

Maximum 1400    95% KM (BCA) UCL 500.8

Mean 404.3    95% KM (Percentile Bootstrap) UCL 499.7

Median 280 95% KM (Chebyshev) UCL 658.2

SD 372.9 97.5% KM (Chebyshev) UCL 768

k star 0.985 99% KM (Chebyshev) UCL 983.8

Theta star 410.4

Nu star 80.77 Potential UCLs to Use

AppChi2 61.07    95% KM (Chebyshev) UCL 658.2

   95% Gamma Approximate UCL 534.8

   95% Adjusted Gamma UCL 540.3

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 48 Number of Detected Data 19

Number of Distinct Detected Data 16 Number of Non-Detect Data 29

Number of Missing Values 1 Percent Non-Detects 60.42%

Raw Statistics Log-transformed Statistics

Minimum Detected 22 Minimum Detected 3.091

Maximum Detected 700 Maximum Detected 6.551

Mean of Detected 152.8 Mean of Detected 4.678

SD of Detected 153.8 SD of Detected 0.847

Minimum Non-Detect 12 Minimum Non-Detect 2.485

Maximum Non-Detect 341 Maximum Non-Detect 5.832

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 47

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.92%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.696 Shapiro Wilk Test Statistic 0.964

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
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Mean 81.06 Mean 3.748

SD 115.2 SD 1.145

   95% DL/2 (t) UCL 109    95%  H-Stat (DL/2) UCL 109.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 3.542

SD in Log Scale 1.107

Mean in Original Scale 71.12

SD in Original Scale 116.4

   95% Percentile Bootstrap UCL 100.3

   95% BCA Bootstrap UCL 112

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.356 Data appear Gamma Distributed at 5% Significance Level

Theta Star 112.7

nu star 51.51

A-D Test Statistic 0.568 Nonparametric Statistics

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

K-S Test Statistic 0.756 Mean 77.69

5% K-S Critical Value 0.202 SD 113.2

Data appear Gamma Distributed at 5% Significance Level SE of Mean 16.95

   95% KM (t) UCL 106.1

Assuming Gamma Distribution    95% KM (z) UCL 105.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 101.5

Minimum 22    95% KM (bootstrap t) UCL 119.5

Maximum 700    95% KM (BCA) UCL 123.8

Mean 153.5    95% KM (Percentile Bootstrap) UCL 112.7

Median 135 95% KM (Chebyshev) UCL 151.6

SD 99.27 97.5% KM (Chebyshev) UCL 183.5

k star 3.161 99% KM (Chebyshev) UCL 246.3

Theta star 48.56

Nu star 303.4 Potential UCLs to Use

AppChi2 264.1    95% KM (t) UCL 106.1

   95% Gamma Approximate UCL 176.4

   95% Adjusted Gamma UCL 177.1

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 49 Number of Detected Data 48

Number of Distinct Detected Data 41 Number of Non-Detect Data 1

Percent Non-Detects 2.04%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.9 Minimum Detected 0.642

Maximum Detected 2850 Maximum Detected 7.955

Mean of Detected 171.8 Mean of Detected 4.222

SD of Detected 411.4 SD of Detected 1.35

Minimum Non-Detect 20 Minimum Non-Detect 2.996
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.356 Shapiro Wilk Test Statistic 0.984

5% Shapiro Wilk Critical Value 0.947 5% Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 168.5 Mean 4.183

SD 407.8 SD 1.364

   95% DL/2 (t) UCL 266.2    95%  H-Stat (DL/2) UCL 255.9

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 124.6 Mean in Log Scale 4.178

SD 444.3 SD in Log Scale 1.37

   95% MLE (t) UCL 231 Mean in Original Scale 168.5

   95% MLE (Tiku) UCL 225 SD in Original Scale 407.8

   95% Percentile Bootstrap UCL 280.2

   95% BCA Bootstrap UCL 351.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.632 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 272

nu star 60.65

A-D Test Statistic 1.403 Nonparametric Statistics

5% A-D Critical Value 0.8 Kaplan-Meier (KM) Method

K-S Test Statistic 0.8 Mean 168.5

5% K-S Critical Value 0.134 SD 403.6

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 58.27

   95% KM (t) UCL 266.2

Assuming Gamma Distribution    95% KM (z) UCL 264.3

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 266.2

Minimum 1E-09    95% KM (bootstrap t) UCL 471.1

Maximum 2850    95% KM (BCA) UCL 283.7

Mean 168.3    95% KM (Percentile Bootstrap) UCL 279.1

Median 65.7 95% KM (Chebyshev) UCL 422.5

SD 407.9 97.5% KM (Chebyshev) UCL 532.4

k star 0.442 99% KM (Chebyshev) UCL 748.3

Theta star 381.1

Nu star 43.29 Potential UCLs to Use

AppChi2 29.2    95% KM (Chebyshev) UCL 422.5

   95% Gamma Approximate UCL 249.5

   95% Adjusted Gamma UCL 252.6

Note: DL/2 is not a recommended method.

Dieldrin

General Statistics
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Number of Distinct Detected Data 7 Number of Non-Detect Data 34

Number of Missing Values 4 Percent Non-Detects 82.93%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.14 Minimum Detected -1.966

Maximum Detected 3.9 Maximum Detected 1.361

Mean of Detected 1.39 Mean of Detected -0.256

SD of Detected 1.439 SD of Detected 1.256

Minimum Non-Detect 0.0513 Minimum Non-Detect -2.97

Maximum Non-Detect 2.83 Maximum Non-Detect 1.04

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 40

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.56%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.854 Shapiro Wilk Test Statistic 0.947

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.542 Mean -1.331

SD 0.751 SD 1.283

   95% DL/2 (t) UCL 0.74    95%  H-Stat (DL/2) UCL 0.899

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.962

SD in Log Scale 1.426

Mean in Original Scale 0.267

SD in Original Scale 0.76

   95% Percentile Bootstrap UCL 0.467

   95% BCA Bootstrap UCL 0.549

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.66 Data appear Normal at 5% Significance Level

Theta Star 2.105

nu star 9.241

A-D Test Statistic 0.276 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

K-S Test Statistic 0.728 Mean 0.381

5% K-S Critical Value 0.32 SD 0.729

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.126
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Assuming Gamma Distribution    95% KM (z) UCL 0.587

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.548

Minimum 0.14    95% KM (bootstrap t) UCL 0.716

Maximum 3.9    95% KM (BCA) UCL 1.41

Mean 1.632    95% KM (Percentile Bootstrap) UCL 0.936

Median 1.649 95% KM (Chebyshev) UCL 0.929

SD 0.641 97.5% KM (Chebyshev) UCL 1.166

k star 4.154 99% KM (Chebyshev) UCL 1.632

Theta star 0.393

Nu star 340.7 Potential UCLs to Use

AppChi2 298.9    95% KM (t) UCL 0.592

   95% Gamma Approximate UCL 1.86    95% KM (Percentile Bootstrap) UCL 0.936

   95% Adjusted Gamma UCL 1.869

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 49 Number of Distinct Observations 41

Raw Statistics Log-transformed Statistics

Minimum 12 Minimum of Log Data 2.485

Maximum 5120 Maximum of Log Data 8.541

Mean 622.3 Mean of log Data 5.714

Median 310 SD of log Data 1.286

SD 883.7

Coefficient of Variation 1.42

Skewness 3.415

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.636 Shapiro Wilk Test Statistic 0.982

Shapiro Wilk Critical Value 0.947 Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 834    95% H-UCL 1130

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1352

   95% Adjusted-CLT UCL 895.7  97.5% Chebyshev (MVUE) UCL 1646

   95% Modified-t UCL 844.3    99% Chebyshev (MVUE) UCL 2224

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.785 Data appear Gamma Distributed at 5% Significance Level

Theta Star 792.9

nu star 76.91

Approximate Chi Square Value (.05) 57.71 Nonparametric Statistics

Adjusted Level of Significance 0.0451    95% CLT UCL 829.9

Adjusted Chi Square Value 57.21    95% Jackknife UCL 834

   95% Standard Bootstrap UCL 826

Anderson-Darling Test Statistic 0.533    95% Bootstrap-t UCL 998.5

Anderson-Darling 5% Critical Value 0.789    95% Hall's Bootstrap UCL 1752
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Kolmogorov-Smirnov 5% Critical Value 0.131

G H I J K
   95% BCA Bootstrap UCL

L
908.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1173

97.5% Chebyshev(Mean, Sd) UCL 1411

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1878

   95% Approximate Gamma UCL 829.4

   95% Adjusted Gamma UCL 836.7

Potential UCL to Use Use 95% Approximate Gamma UCL 829.4

Lead

General Statistics

Number of Valid Data 48 Number of Detected Data 48

Number of Distinct Detected Data 45 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.32 Minimum Detected 1.2

Maximum Detected 266 Maximum Detected 5.583

Mean of Detected 40.16 Mean of Detected 3.253

SD of Detected 52.4 SD of Detected 0.842

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.573 Shapiro Wilk Test Statistic 0.9

5% Shapiro Wilk Critical Value 0.947 5% Shapiro Wilk Critical Value 0.947

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 40.16 Mean 3.253

SD 52.4 SD 0.842

   95% DL/2 (t) UCL 52.85    95%  H-Stat (DL/2) UCL 48.08

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.212 Data do not follow a Discernable Distribution (0.05)

Theta Star 33.12

nu star 116.4

A-D Test Statistic 4.125 Nonparametric Statistics



688
689 Mean 0.0607 Mean in Log Scale -2.771

637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687

Maximum Likelihood Estimate(MLE) Method Log ROS Method

A B C D E F G H I J K L
K-S Test Statistic 0.772 Mean 40.16

5% K-S Critical Value 0.131 SD 51.85

Data not Gamma Distributed at 5% Significance Level SE of Mean 7.563

   95% KM (t) UCL 52.85

Assuming Gamma Distribution    95% KM (z) UCL 52.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 52.85

Minimum 3.32    95% KM (bootstrap t) UCL 60.31

Maximum 266    95% KM (BCA) UCL 54.97

Mean 40.16    95% KM (Percentile Bootstrap) UCL 53.62

Median 21.95 95% KM (Chebyshev) UCL 73.13

SD 52.4 97.5% KM (Chebyshev) UCL 87.39

k star 1.212 99% KM (Chebyshev) UCL 115.4

Theta star 33.12

Nu star 116.4 Potential UCLs to Use

AppChi2 92.48    95% KM (Chebyshev) UCL 73.13

   95% Gamma Approximate UCL 50.54

   95% Adjusted Gamma UCL 50.91

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 48 Number of Detected Data 46

Number of Distinct Detected Data 38 Number of Non-Detect Data 2

Number of Missing Values 1 Percent Non-Detects 4.17%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.012 Minimum Detected -4.423

Maximum Detected 0.722 Maximum Detected -0.326

Mean of Detected 0.113 Mean of Detected -2.725

SD of Detected 0.15 SD of Detected 0.997

Minimum Non-Detect 0.0372 Minimum Non-Detect -3.291

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 30

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 37.50%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.629 Shapiro Wilk Test Statistic 0.957

5% Shapiro Wilk Critical Value 0.945 5% Shapiro Wilk Critical Value 0.945

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.109 Mean -2.772

SD 0.148 SD 1.002

   95% DL/2 (t) UCL 0.145    95%  H-Stat (DL/2) UCL 0.14



741
742 UCL Statistics

690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740

A B C D E F G H I J K L
SD 0.196 SD in Log Scale 1.001

   95% MLE (t) UCL 0.108 Mean in Original Scale 0.109

   95% MLE (Tiku) UCL 0.113 SD in Original Scale 0.148

   95% Percentile Bootstrap UCL 0.144

   95% BCA Bootstrap UCL 0.153

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.999 Data appear Lognormal at 5% Significance Level

Theta Star 0.113

nu star 91.92

A-D Test Statistic 1.88 Nonparametric Statistics

5% A-D Critical Value 0.776 Kaplan-Meier (KM) Method

K-S Test Statistic 0.776 Mean 0.109

5% K-S Critical Value 0.134 SD 0.147

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0214

   95% KM (t) UCL 0.145

Assuming Gamma Distribution    95% KM (z) UCL 0.144

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.145

Minimum 1E-09    95% KM (bootstrap t) UCL 0.162

Maximum 0.722    95% KM (BCA) UCL 0.148

Mean 0.108    95% KM (Percentile Bootstrap) UCL 0.147

Median 0.057 95% KM (Chebyshev) UCL 0.203

SD 0.149 97.5% KM (Chebyshev) UCL 0.243

k star 0.489 99% KM (Chebyshev) UCL 0.322

Theta star 0.222

Nu star 46.9 Potential UCLs to Use

AppChi2 32.19    95% KM (Chebyshev) UCL 0.203

   95% Gamma Approximate UCL 0.158

   95% Adjusted Gamma UCL 0.16

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 49 Number of Detected Data 44

Number of Distinct Detected Data 40 Number of Non-Detect Data 5

Percent Non-Detects 10.20%

Raw Statistics Log-transformed Statistics

Minimum Detected 10.4 Minimum Detected 2.342

Maximum Detected 685 Maximum Detected 6.529

Mean of Detected 117.3 Mean of Detected 4.26

SD of Detected 132.3 SD of Detected 1.021

Minimum Non-Detect 0.47 Minimum Non-Detect -0.755

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 38

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 22.45%



794
795

Number of Missing Values 23 Percent Non-Detects 0.00%

743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793

A B C D E F G H I J K L
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.739 Shapiro Wilk Test Statistic 0.975

5% Shapiro Wilk Critical Value 0.944 5% Shapiro Wilk Critical Value 0.944

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 105.5 Mean 3.774

SD 130.1 SD 1.806

   95% DL/2 (t) UCL 136.7    95%  H-Stat (DL/2) UCL 337.2

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 85.15 Mean in Log Scale 4.033

SD 152.9 SD in Log Scale 1.185

   95% MLE (t) UCL 121.8 Mean in Original Scale 106.1

   95% MLE (Tiku) UCL 122 SD in Original Scale 129.6

   95% Percentile Bootstrap UCL 138.7

   95% BCA Bootstrap UCL 147.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.067 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 109.9

nu star 93.93

A-D Test Statistic 0.78 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

K-S Test Statistic 0.775 Mean 106.4

5% K-S Critical Value 0.137 SD 128.1

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 18.51

   95% KM (t) UCL 137.5

Assuming Gamma Distribution    95% KM (z) UCL 136.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 137.2

Minimum 1E-09    95% KM (bootstrap t) UCL 147.6

Maximum 685    95% KM (BCA) UCL 139.2

Mean 105.3    95% KM (Percentile Bootstrap) UCL 139.1

Median 58 95% KM (Chebyshev) UCL 187.1

SD 130.3 97.5% KM (Chebyshev) UCL 222

k star 0.241 99% KM (Chebyshev) UCL 290.6

Theta star 436.7

Nu star 23.63 Potential UCLs to Use

AppChi2 13.57    95% KM (BCA) UCL 139.2

   95% Gamma Approximate UCL 183.4

   95% Adjusted Gamma UCL 186.6

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0



847
848 Median 0.082 95% KM (Chebyshev) UCL 0.143

Mean 0.09    95% KM (Percentile Bootstrap) UCL 0.108

796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846

A B C D E F G H I J K L
Raw Statistics Log-transformed Statistics

Minimum Detected 0.055 Minimum Detected -2.9

Maximum Detected 0.126 Maximum Detected -2.071

Mean of Detected 0.09 Mean of Detected -2.446

SD of Detected 0.027 SD of Detected 0.314

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.969 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.09 Mean -2.446

SD 0.027 SD 0.314

   95% DL/2 (t) UCL 0.116    95%  H-Stat (DL/2) UCL 0.133

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.44 Data appear Normal at 5% Significance Level

Theta Star 0.0165

nu star 54.4

A-D Test Statistic 0.248 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

K-S Test Statistic 0.679 Mean 0.09

5% K-S Critical Value 0.357 SD 0.0242

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0121

   95% KM (t) UCL 0.116

Assuming Gamma Distribution    95% KM (z) UCL 0.11

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.116

Minimum 0.055    95% KM (bootstrap t) UCL 0.124

Maximum 0.126    95% KM (BCA) UCL 0.108



900
901 nu star 37.71

Theta Star 87.26

849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
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872
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874
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878
879
880
881
882
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884
885
886
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888
889
890
891
892
893
894
895
896
897
898
899

A B C D E F G H I J K L
SD 0.027 97.5% KM (Chebyshev) UCL 0.165

k star 5.44 99% KM (Chebyshev) UCL 0.21

Theta star 0.0165

Nu star 54.4 Potential UCLs to Use

AppChi2 38.45    95% KM (t) UCL 0.116

   95% Gamma Approximate UCL 0.127    95% KM (Percentile Bootstrap) UCL 0.108

   95% Adjusted Gamma UCL 0.15

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 30 Number of Detected Data 19

Number of Distinct Detected Data 19 Number of Non-Detect Data 11

Number of Missing Values 14 Percent Non-Detects 36.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.418 Minimum Detected 1.859

Maximum Detected 326.8 Maximum Detected 5.789

Mean of Detected 86.6 Mean of Detected 3.961

SD of Detected 90.57 SD of Detected 1.054

Minimum Non-Detect 2.43 Minimum Non-Detect 0.888

Maximum Non-Detect 140 Maximum Non-Detect 4.942

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.67%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.793 Shapiro Wilk Test Statistic 0.97

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 63.51 Mean 3.393

SD 78.93 SD 1.435

   95% DL/2 (t) UCL 88    95%  H-Stat (DL/2) UCL 124.7

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.374

SD in Log Scale 1.203

Mean in Original Scale 59.44

SD in Original Scale 80.16

   95% Percentile Bootstrap UCL 84.38

   95% BCA Bootstrap UCL 88.86

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.992 Data appear Gamma Distributed at 5% Significance Level



953
954 Mean 78.32 Mean in Log Scale 3.624

Maximum Likelihood Estimate(MLE) Method Log ROS Method

902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952

A B C D E F G H I J K L

A-D Test Statistic 0.535 Nonparametric Statistics

5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method

K-S Test Statistic 0.766 Mean 60.89

5% K-S Critical Value 0.204 SD 78.54

Data appear Gamma Distributed at 5% Significance Level SE of Mean 14.84

   95% KM (t) UCL 86.1

Assuming Gamma Distribution    95% KM (z) UCL 85.29

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 84.42

Minimum 6.418    95% KM (bootstrap t) UCL 96.53

Maximum 326.8    95% KM (BCA) UCL 91.45

Mean 76.81    95% KM (Percentile Bootstrap) UCL 85.38

Median 55.85 95% KM (Chebyshev) UCL 125.6

SD 75.58 97.5% KM (Chebyshev) UCL 153.5

k star 1.217 99% KM (Chebyshev) UCL 208.5

Theta star 63.13

Nu star 73 Potential UCLs to Use

AppChi2 54.33    95% KM (BCA) UCL 91.45

   95% Gamma Approximate UCL 103.2

   95% Adjusted Gamma UCL 105

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 46 Number of Detected Data 45

Number of Distinct Detected Data 45 Number of Non-Detect Data 1

Number of Missing Values 3 Percent Non-Detects 2.17%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.43 Minimum Detected 0.358

Maximum Detected 490 Maximum Detected 6.194

Mean of Detected 94.09 Mean of Detected 3.673

SD of Detected 118.8 SD of Detected 1.557

Minimum Non-Detect 8.62 Minimum Non-Detect 2.154

Maximum Non-Detect 8.62 Maximum Non-Detect 2.154

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.737 Shapiro Wilk Test Statistic 0.942

5% Shapiro Wilk Critical Value 0.945 5% Shapiro Wilk Critical Value 0.945

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 92.13 Mean 3.625

SD 118.2 SD 1.574

   95% DL/2 (t) UCL 121.4    95%  H-Stat (DL/2) UCL 244.4



1006
1007 5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

Shapiro Wilk Test Statistic 0.446 Shapiro Wilk Test Statistic 0.985

955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005

A B C D E
SD

F
133.6

G H I J K
SD in Log Scale

L
1.575

   95% MLE (t) UCL 111.4 Mean in Original Scale 92.13

   95% MLE (Tiku) UCL 110.8 SD in Original Scale 118.2

   95% Percentile Bootstrap UCL 118.9

   95% BCA Bootstrap UCL 126

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.663 Data appear Gamma Distributed at 5% Significance Level

Theta Star 141.9

nu star 59.69

A-D Test Statistic 0.332 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

K-S Test Statistic 0.795 Mean 92.11

5% K-S Critical Value 0.138 SD 116.9

Data appear Gamma Distributed at 5% Significance Level SE of Mean 17.43

   95% KM (t) UCL 121.4

Assuming Gamma Distribution    95% KM (z) UCL 120.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 121.4

Minimum 1E-09    95% KM (bootstrap t) UCL 128.1

Maximum 490    95% KM (BCA) UCL 120.6

Mean 92.04    95% KM (Percentile Bootstrap) UCL 120.9

Median 49 95% KM (Chebyshev) UCL 168.1

SD 118.3 97.5% KM (Chebyshev) UCL 201

k star 0.45 99% KM (Chebyshev) UCL 265.6

Theta star 204.6

Nu star 41.38 Potential UCLs to Use

AppChi2 27.64    95% KM (Chebyshev) UCL 168.1

   95% Gamma Approximate UCL 137.8

   95% Adjusted Gamma UCL 139.7

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Data 24 Number of Detected Data 24

Number of Distinct Detected Data 24 Number of Non-Detect Data 0

Number of Missing Values 10 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.236 Minimum Detected -1.445

Maximum Detected 223.4 Maximum Detected 5.409

Mean of Detected 20.86 Mean of Detected 1.911

SD of Detected 45.52 SD of Detected 1.504

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



1059
1060 Maximum Detected 15880 Maximum Detected 9.673

Minimum Detected 1203 Minimum Detected 7.092

1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058 Raw Statistics Log-transformed Statistics

A B C D E F
Data not Normal at 5% Significance Level

G H I J K L
Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 20.86 Mean 1.911

SD 45.52 SD 1.504

   95% DL/2 (t) UCL 36.78    95%  H-Stat (DL/2) UCL 57.58

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.513 Data appear Lognormal at 5% Significance Level

Theta Star 40.65

nu star 24.63

A-D Test Statistic 1.086 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.801 Mean 20.86

5% K-S Critical Value 0.187 SD 44.56

Data not Gamma Distributed at 5% Significance Level SE of Mean 9.292

   95% KM (t) UCL 36.78

Assuming Gamma Distribution    95% KM (z) UCL 36.14

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 36.78

Minimum 0.236    95% KM (bootstrap t) UCL 70.86

Maximum 223.4    95% KM (BCA) UCL 39.94

Mean 20.86    95% KM (Percentile Bootstrap) UCL 38.53

Median 6.458 95% KM (Chebyshev) UCL 61.36

SD 45.52 97.5% KM (Chebyshev) UCL 78.88

k star 0.513 99% KM (Chebyshev) UCL 113.3

Theta star 40.65

Nu star 24.63 Potential UCLs to Use

AppChi2 14.33    99% KM (Chebyshev) UCL 113.3

   95% Gamma Approximate UCL 35.85

   95% Adjusted Gamma UCL 37.29

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 17 Percent Non-Detects 0.00%



1111
1112
1113 Theta star 6997

k star 0.945 99% KM (Chebyshev) UCL 28675

1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110

SD 5431 97.5% KM (Chebyshev) UCL 20461

A B C D E F G H I J K L
Mean of Detected 6615 Mean of Detected 8.469

SD of Detected 5431 SD of Detected 0.944

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.983

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6615 Mean 8.469

SD 5431 SD 0.944

   95% DL/2 (t) UCL 11083    95%  H-Stat (DL/2) UCL 38892

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.945 Data appear Normal at 5% Significance Level

Theta Star 6997

nu star 11.35

A-D Test Statistic 0.155 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

K-S Test Statistic 0.707 Mean 6615

5% K-S Critical Value 0.337 SD 4957

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2217

   95% KM (t) UCL 11083

Assuming Gamma Distribution    95% KM (z) UCL 10262

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 11083

Minimum 1203    95% KM (bootstrap t) UCL 13214

Maximum 15880    95% KM (BCA) UCL 10143

Mean 6615    95% KM (Percentile Bootstrap) UCL 10236

Median 5438 95% KM (Chebyshev) UCL 16279



1164
1165
1166

k star (bias corrected) 0.97 Data appear Normal at 5% Significance Level

Theta Star 1.852

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163

A B C D E F G H I J K L
Nu star 11.35 Potential UCLs to Use

AppChi2 4.799    95% KM (t) UCL 11083

   95% Gamma Approximate UCL 15639    95% KM (Percentile Bootstrap) UCL 10236

   95% Adjusted Gamma UCL 22166

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 17 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.413 Minimum Detected -0.885

Maximum Detected 3.564 Maximum Detected 1.271

Mean of Detected 1.796 Mean of Detected 0.267

SD of Detected 1.41 SD of Detected 0.917

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.848 Shapiro Wilk Test Statistic 0.895

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.796 Mean 0.267

SD 1.41 SD 0.917

   95% DL/2 (t) UCL 2.957    95%  H-Stat (DL/2) UCL 9.529

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    



1217
1218
1219

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216

A B C D E F G H I J K L
nu star 11.64

A-D Test Statistic 0.423 Nonparametric Statistics

5% A-D Critical Value 0.706 Kaplan-Meier (KM) Method

K-S Test Statistic 0.706 Mean 1.796

5% K-S Critical Value 0.337 SD 1.288

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.576

   95% KM (t) UCL 2.957

Assuming Gamma Distribution    95% KM (z) UCL 2.744

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.957

Minimum 0.413    95% KM (bootstrap t) UCL 3.221

Maximum 3.564    95% KM (BCA) UCL 2.685

Mean 1.796    95% KM (Percentile Bootstrap) UCL 2.719

Median 1.398 95% KM (Chebyshev) UCL 4.306

SD 1.41 97.5% KM (Chebyshev) UCL 5.392

k star 0.97 99% KM (Chebyshev) UCL 7.526

Theta star 1.852

Nu star 11.64 Potential UCLs to Use

AppChi2 4.989    95% KM (t) UCL 2.957

   95% Gamma Approximate UCL 4.19    95% KM (Percentile Bootstrap) UCL 2.719

   95% Adjusted Gamma UCL 5.904

Note: DL/2 is not a recommended method.

Total PCB_Congeners

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 17 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 46986 Minimum Detected 10.76

Maximum Detected 480023 Maximum Detected 13.08

Mean of Detected 186309 Mean of Detected 11.71

SD of Detected 174078 SD of Detected 1.043

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.835 Shapiro Wilk Test Statistic 0.819



1270
1271
1272 SD of Detected 171491 SD of Detected 1.055

Mean of Detected 179694 Mean of Detected 11.66

Maximum Detected 473244 Maximum Detected 13.07

1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269

A B C D E F G H I J K L
Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 186309 Mean 11.71

SD 174078 SD 1.043

   95% DL/2 (t) UCL 329513    95%  H-Stat (DL/2) UCL 1544489

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.77 Data appear Normal at 5% Significance Level

Theta Star 241804

nu star 9.246

A-D Test Statistic 0.585 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

K-S Test Statistic 0.71 Mean 186309

5% K-S Critical Value 0.339 SD 158911

Data appear Gamma Distributed at 5% Significance Level SE of Mean 71067

   95% KM (t) UCL 329513

Assuming Gamma Distribution    95% KM (z) UCL 303204

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 329513

Minimum 46986    95% KM (bootstrap t) UCL 382838

Maximum 480023    95% KM (BCA) UCL 293647

Mean 186309    95% KM (Percentile Bootstrap) UCL 296312

Median 137414 95% KM (Chebyshev) UCL 496084

SD 174078 97.5% KM (Chebyshev) UCL 630124

k star 0.77 99% KM (Chebyshev) UCL 893419

Theta star 241804

Nu star 9.246 Potential UCLs to Use

AppChi2 3.476    95% KM (t) UCL 329513

   95% Gamma Approximate UCL 495543    95% KM (Percentile Bootstrap) UCL 296312

   95% Adjusted Gamma UCL 740262

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 17 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 42890 Minimum Detected 10.67



1323
1324
1325

Nu star 9.052 Potential UCLs to Use

AppChi2 3.358    95% KM (t) UCL 320769

Theta star 238221

1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322

A B C D E F G H I J K L
Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.835 Shapiro Wilk Test Statistic 0.834

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 179694 Mean 11.66

SD 171491 SD 1.055

   95% DL/2 (t) UCL 320769    95%  H-Stat (DL/2) UCL 1555274

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.754 Data appear Normal at 5% Significance Level

Theta Star 238221

nu star 9.052

A-D Test Statistic 0.55 Nonparametric Statistics

5% A-D Critical Value 0.711 Kaplan-Meier (KM) Method

K-S Test Statistic 0.711 Mean 179694

5% K-S Critical Value 0.339 SD 156549

Data appear Gamma Distributed at 5% Significance Level SE of Mean 70011

   95% KM (t) UCL 320769

Assuming Gamma Distribution    95% KM (z) UCL 294851

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 320769

Minimum 42890    95% KM (bootstrap t) UCL 454828

Maximum 473244    95% KM (BCA) UCL 287126

Mean 179694    95% KM (Percentile Bootstrap) UCL 287428

Median 128303 95% KM (Chebyshev) UCL 484864

SD 171491 97.5% KM (Chebyshev) UCL 616911

k star 0.754 99% KM (Chebyshev) UCL 876293



1376
1377
1378

nu star 3.483

Theta Star 163.4

1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375

A B C D E F G H I J K L
   95% Gamma Approximate UCL 484342    95% KM (Percentile Bootstrap) UCL 287428

   95% Adjusted Gamma UCL 727868

Note: DL/2 is not a recommended method.

Total TEQ

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 18 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 4.627 Minimum Detected 1.532

Maximum Detected 225.4 Maximum Detected 5.418

Mean of Detected 56.9 Mean of Detected 2.872

SD of Detected 95.47 SD of Detected 1.671

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.662 Shapiro Wilk Test Statistic 0.838

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 56.9 Mean 2.872

SD 95.47 SD 1.671

   95% DL/2 (t) UCL 147.9    95%  H-Stat (DL/2) UCL 52187

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.348 Data appear Gamma Distributed at 5% Significance Level



1429
1430
1431 Assuming Normal Distribution Assuming Lognormal Distribution

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428

A B C D E
A-D Test Statistic

F
0.618

G H I J K
Nonparametric Statistics

L

5% A-D Critical Value 0.709 Kaplan-Meier (KM) Method

K-S Test Statistic 0.709 Mean 56.9

5% K-S Critical Value 0.371 SD 85.39

Data appear Gamma Distributed at 5% Significance Level SE of Mean 42.7

   95% KM (t) UCL 147.9

Assuming Gamma Distribution    95% KM (z) UCL 127.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 147.9

Minimum 4.627    95% KM (bootstrap t) UCL 5094

Maximum 225.4    95% KM (BCA) UCL 137.5

Mean 56.9    95% KM (Percentile Bootstrap) UCL 137.3

Median 6.8 95% KM (Chebyshev) UCL 243

SD 95.47 97.5% KM (Chebyshev) UCL 323.5

k star 0.348 99% KM (Chebyshev) UCL 481.7

Theta star 163.4

Nu star 3.483 Potential UCLs to Use

AppChi2 0.529    95% KM (Chebyshev) UCL 243

   95% Gamma Approximate UCL 374.8

   95% Adjusted Gamma UCL 968.7

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Tributyltin ion

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 41 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 8.4 Minimum Detected 2.128

Maximum Detected 54 Maximum Detected 3.989

Mean of Detected 26.28 Mean of Detected 2.982

SD of Detected 21.18 SD of Detected 0.855

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.826 Shapiro Wilk Test Statistic 0.869

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762



1467
1468
1469
1470

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 118.8

1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466

   95% Gamma Approximate UCL 71.52    95% KM (Percentile Bootstrap) UCL 41.2

A B C D E F G H I J K L
DL/2 Substitution Method DL/2 Substitution Method

Mean 26.28 Mean 2.982

SD 21.18 SD 0.855

   95% DL/2 (t) UCL 46.47    95%  H-Stat (DL/2) UCL 177.8

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.892 Data appear Normal at 5% Significance Level

Theta Star 29.48

nu star 8.915

A-D Test Statistic 0.483 Nonparametric Statistics

5% A-D Critical Value 0.685 Kaplan-Meier (KM) Method

K-S Test Statistic 0.685 Mean 26.28

5% K-S Critical Value 0.361 SD 18.94

Data appear Gamma Distributed at 5% Significance Level SE of Mean 9.472

   95% KM (t) UCL 46.47

Assuming Gamma Distribution    95% KM (z) UCL 41.86

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 46.47

Minimum 8.4    95% KM (bootstrap t) UCL 126

Maximum 54    95% KM (BCA) UCL 40.88

Mean 26.28    95% KM (Percentile Bootstrap) UCL 41.2

Median 15 95% KM (Chebyshev) UCL 67.57

SD 21.18 97.5% KM (Chebyshev) UCL 85.43

k star 0.892 99% KM (Chebyshev) UCL 120.5

Theta star 29.48

Nu star 8.915 Potential UCLs to Use

AppChi2 3.276    95% KM (t) UCL 46.47
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1
2
3
4
5
6
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9
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13
14
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22
23
24
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31
32
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41
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43
44
45
46
47
48
49
50
51
52
53

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM7.0E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Data 40 Number of Detected Data 32

Number of Distinct Detected Data 30 Number of Non-Detect Data 8

Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.94 Minimum Detected 0.663

Maximum Detected 75.6 Maximum Detected 4.325

Mean of Detected 11.95 Mean of Detected 1.818

SD of Detected 18.92 SD of Detected 0.973

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 5 Maximum Non-Detect 1.609

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.522 Shapiro Wilk Test Statistic 0.732

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 10.06 Mean 1.638

SD 17.29 SD 0.941

   95% DL/2 (t) UCL 14.67    95%  H-Stat (DL/2) UCL 7.902

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 1.721

SD in Log Scale 0.914

Mean in Original Scale 10.4

SD in Original Scale 17.18

   95% Percentile Bootstrap UCL 15.13

   95% BCA Bootstrap UCL 16.09

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.822 Data do not follow a Discernable Distribution (0.05)

Theta Star 14.55

nu star 52.6

A-D Test Statistic 5.297 Nonparametric Statistics

5% A-D Critical Value 0.781 Kaplan-Meier (KM) Method

K-S Test Statistic 0.781 Mean 10.3

5% K-S Critical Value 0.161 SD 16.98



54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106

A B C D E F G H I J K L
Data not Gamma Distributed at 5% Significance Level SE of Mean 2.729

   95% KM (t) UCL 14.9

Assuming Gamma Distribution    95% KM (z) UCL 14.79

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.88

Minimum 1E-09    95% KM (bootstrap t) UCL 18.42

Maximum 75.6    95% KM (BCA) UCL 14.74

Mean 11.51    95% KM (Percentile Bootstrap) UCL 15.09

Median 4.39 95% KM (Chebyshev) UCL 22.19

SD 17.36 97.5% KM (Chebyshev) UCL 27.34

k star 0.379 99% KM (Chebyshev) UCL 37.45

Theta star 30.34

Nu star 30.34 Potential UCLs to Use

AppChi2 18.76    95% KM (BCA) UCL 14.74

   95% Gamma Approximate UCL 18.61

   95% Adjusted Gamma UCL 18.96

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 40 Number of Detected Data 34

Number of Distinct Detected Data 30 Number of Non-Detect Data 6

Percent Non-Detects 15.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 4.1 Minimum Detected 1.411

Maximum Detected 2700 Maximum Detected 7.901

Mean of Detected 143.8 Mean of Detected 3.756

SD of Detected 458.8 SD of Detected 1.279

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 25

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 37.50%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.289 Shapiro Wilk Test Statistic 0.945

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 123.6 Mean 3.515

SD 424.9 SD 1.315

   95% DL/2 (t) UCL 236.8    95%  H-Stat (DL/2) UCL 100.2

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.478

SD in Log Scale 1.367

Mean in Original Scale 123.4
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110
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A B C D E F G H I J K L
SD in Original Scale 424.9

   95% Percentile Bootstrap UCL 250.7

   95% BCA Bootstrap UCL 342

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.494 Data appear Lognormal at 5% Significance Level

Theta Star 291

nu star 33.61

A-D Test Statistic 3.171 Nonparametric Statistics

5% A-D Critical Value 0.81 Kaplan-Meier (KM) Method

K-S Test Statistic 0.81 Mean 123.7

5% K-S Critical Value 0.159 SD 419.5

Data not Gamma Distributed at 5% Significance Level SE of Mean 67.33

   95% KM (t) UCL 237.2

Assuming Gamma Distribution    95% KM (z) UCL 234.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 236.9

Minimum 1E-09    95% KM (bootstrap t) UCL 751.8

Maximum 2700    95% KM (BCA) UCL 263.4

Mean 122.2    95% KM (Percentile Bootstrap) UCL 256.8

Median 28 95% KM (Chebyshev) UCL 417.2

SD 425.3 97.5% KM (Chebyshev) UCL 544.2

k star 0.166 99% KM (Chebyshev) UCL 793.6

Theta star 737.9

Nu star 13.25 Potential UCLs to Use

AppChi2 6.063    95% KM (Chebyshev) UCL 417.2

   95% Gamma Approximate UCL 267.2

   95% Adjusted Gamma UCL 275.5

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 40 Number of Detected Data 34

Number of Distinct Detected Data 28 Number of Non-Detect Data 6

Percent Non-Detects 15.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.4 Minimum Detected 1.224

Maximum Detected 3900 Maximum Detected 8.269

Mean of Detected 184.3 Mean of Detected 3.76

SD of Detected 665.7 SD of Detected 1.32

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 26

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 35.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.267 Shapiro Wilk Test Statistic 0.904
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A B C D E
5% Shapiro Wilk Critical Value

F
0.933

G H I J K
5% Shapiro Wilk Critical Value

L
0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 158 Mean 3.519

SD 615.7 SD 1.349

   95% DL/2 (t) UCL 322    95%  H-Stat (DL/2) UCL 108.5

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.478

SD in Log Scale 1.404

Mean in Original Scale 157.8

SD in Original Scale 615.7

   95% Percentile Bootstrap UCL 344.5

   95% BCA Bootstrap UCL 451.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.425 Data do not follow a Discernable Distribution (0.05)

Theta Star 434

nu star 28.88

A-D Test Statistic 4.507 Nonparametric Statistics

5% A-D Critical Value 0.824 Kaplan-Meier (KM) Method

K-S Test Statistic 0.824 Mean 158.2

5% K-S Critical Value 0.161 SD 607.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 97.56

   95% KM (t) UCL 322.6

Assuming Gamma Distribution    95% KM (z) UCL 318.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 322.2

Minimum 1E-09    95% KM (bootstrap t) UCL 1198

Maximum 3900    95% KM (BCA) UCL 348.7

Mean 156.7    95% KM (Percentile Bootstrap) UCL 352.2

Median 26.5 95% KM (Chebyshev) UCL 583.5

SD 616 97.5% KM (Chebyshev) UCL 767.5

k star 0.159 99% KM (Chebyshev) UCL 1129

Theta star 983.7

Nu star 12.74 Potential UCLs to Use

AppChi2 5.718    95% KM (Chebyshev) UCL 583.5

   95% Gamma Approximate UCL 349

   95% Adjusted Gamma UCL 360.1

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 40 Number of Detected Data 35

Number of Distinct Detected Data 32 Number of Non-Detect Data 5

Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.1 Minimum Detected 1.629
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224
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240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265    95% Gamma Approximate UCL 440.2

A B C D E
Maximum Detected

F
4100

G H I J K
Maximum Detected

L
8.319

Mean of Detected 238.7 Mean of Detected 4.184

SD of Detected 705.4 SD of Detected 1.356

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 30

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 25.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.334 Shapiro Wilk Test Statistic 0.933

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 210 Mean 3.928

SD 663.1 SD 1.444

   95% DL/2 (t) UCL 386.6    95%  H-Stat (DL/2) UCL 201.2

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 60.04 Mean in Log Scale 3.898

SD 780.7 SD in Log Scale 1.49

   95% MLE (t) UCL 268 Mean in Original Scale 209.8

   95% MLE (Tiku) UCL 268.9 SD in Original Scale 663.2

   95% Percentile Bootstrap UCL 401.5

   95% BCA Bootstrap UCL 566.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.47 Data do not follow a Discernable Distribution (0.05)

Theta Star 508.1

nu star 32.89

A-D Test Statistic 3.415 Nonparametric Statistics

5% A-D Critical Value 0.814 Kaplan-Meier (KM) Method

K-S Test Statistic 0.814 Mean 210.2

5% K-S Critical Value 0.157 SD 654.7

Data not Gamma Distributed at 5% Significance Level SE of Mean 105

   95% KM (t) UCL 387.2

Assuming Gamma Distribution    95% KM (z) UCL 383

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 386.6

Minimum 1E-09    95% KM (bootstrap t) UCL 1099

Maximum 4100    95% KM (BCA) UCL 413

Mean 208.9    95% KM (Percentile Bootstrap) UCL 400.8

Median 38 95% KM (Chebyshev) UCL 668.1

SD 663.5 97.5% KM (Chebyshev) UCL 866.2

k star 0.179 99% KM (Chebyshev) UCL 1255

Theta star 1165

Nu star 14.34 Potential UCLs to Use

AppChi2 6.805    95% KM (Chebyshev) UCL 668.1
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Data not Gamma Distributed at 5% Significance Level SE of Mean 85.63

A B C D E F G H I J K L
   95% Adjusted Gamma UCL 453.2

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 35 Number of Detected Data 27

Number of Distinct Detected Data 25 Number of Non-Detect Data 8

Number of Missing Values 5 Percent Non-Detects 22.86%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.6 Minimum Detected 0.47

Maximum Detected 3000 Maximum Detected 8.006

Mean of Detected 145.1 Mean of Detected 3.137

SD of Detected 572.9 SD of Detected 1.454

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 14

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 60.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.249 Shapiro Wilk Test Statistic 0.909

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 113.8 Mean 2.881

SD 504.4 SD 1.367

   95% DL/2 (t) UCL 257.9    95%  H-Stat (DL/2) UCL 65.93

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.809

SD in Log Scale 1.442

Mean in Original Scale 113.5

SD in Original Scale 504.4

   95% Percentile Bootstrap UCL 279.4

   95% BCA Bootstrap UCL 375.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.348 Data do not follow a Discernable Distribution (0.05)

Theta Star 417.7

nu star 18.77

A-D Test Statistic 4.105 Nonparametric Statistics

5% A-D Critical Value 0.839 Kaplan-Meier (KM) Method

K-S Test Statistic 0.839 Mean 113.7

5% K-S Critical Value 0.181 SD 497.1



371 SD in Original Scale 905.3
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A B C D E F G H I J K L
   95% KM (t) UCL 258.5

Assuming Gamma Distribution    95% KM (z) UCL 254.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 257.9

Minimum 1E-09    95% KM (bootstrap t) UCL 2227

Maximum 3000    95% KM (BCA) UCL 283.8

Mean 116.1    95% KM (Percentile Bootstrap) UCL 280.6

Median 13 95% KM (Chebyshev) UCL 487

SD 504.4 97.5% KM (Chebyshev) UCL 648.5

k star 0.133 99% KM (Chebyshev) UCL 965.7

Theta star 873.9

Nu star 9.302 Potential UCLs to Use

AppChi2 3.511  97.5% KM (Chebyshev) UCL 648.5

   95% Gamma Approximate UCL 307.7

   95% Adjusted Gamma UCL 323.2

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 32 Number of Detected Data 20

Number of Distinct Detected Data 19 Number of Non-Detect Data 12

Number of Missing Values 8 Percent Non-Detects 37.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 17 Minimum Detected 2.833

Maximum Detected 5150 Maximum Detected 8.547

Mean of Detected 453.9 Mean of Detected 5.08

SD of Detected 1125 SD of Detected 1.252

Minimum Non-Detect 13.2 Minimum Non-Detect 2.58

Maximum Non-Detect 310 Maximum Non-Detect 5.737

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 28

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.373 Shapiro Wilk Test Statistic 0.944

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 303.2 Mean 4.55

SD 903.1 SD 1.315

   95% DL/2 (t) UCL 573.9    95%  H-Stat (DL/2) UCL 291.4

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.386

SD in Log Scale 1.397

Mean in Original Scale 295



424 5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911
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A B C D E F G H I J K L
   95% Percentile Bootstrap UCL 604.5

   95% BCA Bootstrap UCL 894.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.54 Data appear Lognormal at 5% Significance Level

Theta Star 840.4

nu star 21.6

A-D Test Statistic 1.837 Nonparametric Statistics

5% A-D Critical Value 0.794 Kaplan-Meier (KM) Method

K-S Test Statistic 0.794 Mean 300.2

5% K-S Critical Value 0.204 SD 889.7

Data not Gamma Distributed at 5% Significance Level SE of Mean 161.4

   95% KM (t) UCL 573.9

Assuming Gamma Distribution    95% KM (z) UCL 565.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 569

Minimum 17    95% KM (bootstrap t) UCL 1701

Maximum 5150    95% KM (BCA) UCL 628.3

Mean 442.6    95% KM (Percentile Bootstrap) UCL 618.7

Median 337.6 95% KM (Chebyshev) UCL 1004

SD 881.4 97.5% KM (Chebyshev) UCL 1308

k star 0.836 99% KM (Chebyshev) UCL 1906

Theta star 529.7

Nu star 53.47 Potential UCLs to Use

AppChi2 37.67  97.5% KM (Chebyshev) UCL 1308

   95% Gamma Approximate UCL 628.2

   95% Adjusted Gamma UCL 640.3

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 40 Number of Detected Data 22

Number of Distinct Detected Data 22 Number of Non-Detect Data 18

Percent Non-Detects 45.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.51 Minimum Detected -0.673

Maximum Detected 860 Maximum Detected 6.757

Mean of Detected 72.22 Mean of Detected 2.331

SD of Detected 193.7 SD of Detected 1.894

Minimum Non-Detect 1.67 Minimum Non-Detect 0.513

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 32

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.41 Shapiro Wilk Test Statistic 0.949
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A B C D E F G H I J K L
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 42.59 Mean 2.055

SD 146 SD 1.479

   95% DL/2 (t) UCL 81.48    95%  H-Stat (DL/2) UCL 31.06

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 1.706

SD in Log Scale 1.705

Mean in Original Scale 41.55

SD in Original Scale 146.3

   95% Percentile Bootstrap UCL 84.02

   95% BCA Bootstrap UCL 113.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.329 Data appear Lognormal at 5% Significance Level

Theta Star 219.6

nu star 14.47

A-D Test Statistic 1.911 Nonparametric Statistics

5% A-D Critical Value 0.838 Kaplan-Meier (KM) Method

K-S Test Statistic 0.838 Mean 41.16

5% K-S Critical Value 0.2 SD 144.5

Data not Gamma Distributed at 5% Significance Level SE of Mean 23.39

   95% KM (t) UCL 80.58

Assuming Gamma Distribution    95% KM (z) UCL 79.64

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 80.16

Minimum 0.51    95% KM (bootstrap t) UCL 291.4

Maximum 860    95% KM (BCA) UCL 84.85

Mean 72.13    95% KM (Percentile Bootstrap) UCL 84.33

Median 63.38 95% KM (Chebyshev) UCL 143.1

SD 142.3 97.5% KM (Chebyshev) UCL 187.2

k star 0.551 99% KM (Chebyshev) UCL 273.9

Theta star 130.9

Nu star 44.08 Potential UCLs to Use

AppChi2 29.85  97.5% KM (Chebyshev) UCL 187.2

   95% Gamma Approximate UCL 106.5

   95% Adjusted Gamma UCL 108.1

Note: DL/2 is not a recommended method.

Dieldrin

General Statistics

Number of Valid Data 16 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 11

Percent Non-Detects 68.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.038 Minimum Detected -3.27



530 Median 0.143 95% KM (Chebyshev) UCL 0.173
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A B C D E F G H I J K L
Mean of Detected 0.144 Mean of Detected -2.207

SD of Detected 0.122 SD of Detected 0.817

Minimum Non-Detect 0.032 Minimum Non-Detect -3.442

Maximum Non-Detect 0.26 Maximum Non-Detect -1.347

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.842 Shapiro Wilk Test Statistic 0.989

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0816 Mean -2.875

SD 0.083 SD 0.873

   95% DL/2 (t) UCL 0.118    95%  H-Stat (DL/2) UCL 0.147

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.435

SD in Log Scale 0.995

Mean in Original Scale 0.0583

SD in Original Scale 0.0869

   95% Percentile Bootstrap UCL 0.0949

   95% BCA Bootstrap UCL 0.118

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.941 Data appear Normal at 5% Significance Level

Theta Star 0.153

nu star 9.414

A-D Test Statistic 0.253 Nonparametric Statistics

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method

K-S Test Statistic 0.684 Mean 0.0753

5% K-S Critical Value 0.36 SD 0.0784

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0225

   95% KM (t) UCL 0.115

Assuming Gamma Distribution    95% KM (z) UCL 0.112

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.112

Minimum 0.038    95% KM (bootstrap t) UCL 0.135

Maximum 0.35    95% KM (BCA) UCL 0.17

Mean 0.147    95% KM (Percentile Bootstrap) UCL 0.147
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A B C D E F G H I J K L
SD 0.0652 97.5% KM (Chebyshev) UCL 0.216

k star 4.686 99% KM (Chebyshev) UCL 0.299

Theta star 0.0313

Nu star 150 Potential UCLs to Use

AppChi2 122.7    95% KM (t) UCL 0.115

   95% Gamma Approximate UCL 0.179    95% KM (Percentile Bootstrap) UCL 0.147

   95% Adjusted Gamma UCL 0.183

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 40 Number of Detected Data 29

Number of Distinct Detected Data 27 Number of Non-Detect Data 11

Percent Non-Detects 27.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.7 Minimum Detected 0.993

Maximum Detected 2600 Maximum Detected 7.863

Mean of Detected 143.1 Mean of Detected 3.483

SD of Detected 480.2 SD of Detected 1.375

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 16

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 60.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.292 Shapiro Wilk Test Statistic 0.902

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 106 Mean 3.081

SD 411.4 SD 1.35

   95% DL/2 (t) UCL 215.6    95%  H-Stat (DL/2) UCL 59.67

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.04

SD in Log Scale 1.424

Mean in Original Scale 106

SD in Original Scale 411.4

   95% Percentile Bootstrap UCL 231.4

   95% BCA Bootstrap UCL 355.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.416 Data do not follow a Discernable Distribution (0.05)

Theta Star 344.5
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A B C D E F G H I J K L

A-D Test Statistic 3.696 Nonparametric Statistics

5% A-D Critical Value 0.825 Kaplan-Meier (KM) Method

K-S Test Statistic 0.825 Mean 106.5

5% K-S Critical Value 0.174 SD 406.1

Data not Gamma Distributed at 5% Significance Level SE of Mean 65.35

   95% KM (t) UCL 216.7

Assuming Gamma Distribution    95% KM (z) UCL 214

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 216.1

Minimum 1E-09    95% KM (bootstrap t) UCL 775.6

Maximum 2600    95% KM (BCA) UCL 240.5

Mean 114.9    95% KM (Percentile Bootstrap) UCL 228.1

Median 18 95% KM (Chebyshev) UCL 391.4

SD 411.9 97.5% KM (Chebyshev) UCL 514.7

k star 0.137 99% KM (Chebyshev) UCL 756.8

Theta star 837.1

Nu star 10.98 Potential UCLs to Use

AppChi2 4.565    95% KM (Chebyshev) UCL 391.4

   95% Gamma Approximate UCL 276.5

   95% Adjusted Gamma UCL 286.2

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Data 32 Number of Detected Data 30

Number of Distinct Detected Data 24 Number of Non-Detect Data 2

Number of Missing Values 8 Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.67 Minimum Detected 1.3

Maximum Detected 516 Maximum Detected 6.246

Mean of Detected 37.54 Mean of Detected 2.917

SD of Detected 92.56 SD of Detected 0.892

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 10 Maximum Non-Detect 2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.314 Shapiro Wilk Test Statistic 0.816

5% Shapiro Wilk Critical Value 0.927 5% Shapiro Wilk Critical Value 0.927

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 35.51 Mean 2.835

SD 89.88 SD 0.921

   95% DL/2 (t) UCL 62.45    95%  H-Stat (DL/2) UCL 36.4

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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SD 105.4 SD in Log Scale 0.904

   95% MLE (t) UCL 47.22 Mean in Original Scale 35.59

   95% MLE (Tiku) UCL 47.36 SD in Original Scale 89.85

   95% Percentile Bootstrap UCL 66.23

   95% BCA Bootstrap UCL 85.99

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.772 Data do not follow a Discernable Distribution (0.05)

Theta Star 48.61

nu star 46.34

A-D Test Statistic 4.358 Nonparametric Statistics

5% A-D Critical Value 0.784 Kaplan-Meier (KM) Method

K-S Test Statistic 0.784 Mean 35.71

5% K-S Critical Value 0.166 SD 88.4

Data not Gamma Distributed at 5% Significance Level SE of Mean 15.89

   95% KM (t) UCL 62.66

Assuming Gamma Distribution    95% KM (z) UCL 61.85

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 62.63

Minimum 1E-09    95% KM (bootstrap t) UCL 194.4

Maximum 516    95% KM (BCA) UCL 69.78

Mean 35.19    95% KM (Percentile Bootstrap) UCL 64.75

Median 14.5 95% KM (Chebyshev) UCL 105

SD 90 97.5% KM (Chebyshev) UCL 135

k star 0.312 99% KM (Chebyshev) UCL 193.9

Theta star 112.8

Nu star 19.98 Potential UCLs to Use

AppChi2 10.83    95% KM (Chebyshev) UCL 105

   95% Gamma Approximate UCL 64.9

   95% Adjusted Gamma UCL 67.13

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 32 Number of Detected Data 28

Number of Distinct Detected Data 21 Number of Non-Detect Data 4

Number of Missing Values 8 Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0113 Minimum Detected -4.483

Maximum Detected 0.147 Maximum Detected -1.917

Mean of Detected 0.0628 Mean of Detected -2.887

SD of Detected 0.0287 SD of Detected 0.546

Minimum Non-Detect 0.00887 Minimum Non-Detect -4.725

Maximum Non-Detect 0.06 Maximum Non-Detect -2.813

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 14

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 56.25%
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.948 Shapiro Wilk Test Statistic 0.904

5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0576 Mean -3.036

SD 0.0304 SD 0.705

   95% DL/2 (t) UCL 0.0667    95%  H-Stat (DL/2) UCL 0.0723

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.053 Mean in Log Scale -2.985

SD 0.0351 SD in Log Scale 0.585

   95% MLE (t) UCL 0.0635 Mean in Original Scale 0.0583

   95% MLE (Tiku) UCL 0.067 SD in Original Scale 0.0295

   95% Percentile Bootstrap UCL 0.067

   95% BCA Bootstrap UCL 0.0674

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.885 Data appear Normal at 5% Significance Level

Theta Star 0.0162

nu star 217.6

A-D Test Statistic 0.604 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

K-S Test Statistic 0.749 Mean 0.0583

5% K-S Critical Value 0.166 SD 0.0295

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00539

   95% KM (t) UCL 0.0675

Assuming Gamma Distribution    95% KM (z) UCL 0.0672

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0673

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0681

Maximum 0.147    95% KM (BCA) UCL 0.0674

Mean 0.059    95% KM (Percentile Bootstrap) UCL 0.0671

Median 0.057 95% KM (Chebyshev) UCL 0.0818

SD 0.0296 97.5% KM (Chebyshev) UCL 0.092

k star 0.845 99% KM (Chebyshev) UCL 0.112

Theta star 0.0698

Nu star 54.05 Potential UCLs to Use

AppChi2 38.16    95% KM (t) UCL 0.0675

   95% Gamma Approximate UCL 0.0835    95% KM (Percentile Bootstrap) UCL 0.0671

   95% Adjusted Gamma UCL 0.0851

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 40 Number of Detected Data 26

Number of Distinct Detected Data 23 Number of Non-Detect Data 14
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Raw Statistics Log-transformed Statistics

Minimum Detected 1.68 Minimum Detected 0.519

Maximum Detected 156 Maximum Detected 5.05

Mean of Detected 29.59 Mean of Detected 2.831

SD of Detected 39.83 SD of Detected 1.036

Minimum Non-Detect 6.5 Minimum Non-Detect 1.872

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.50%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.603 Shapiro Wilk Test Statistic 0.967

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 21.77 Mean 2.512

SD 33.7 SD 0.965

   95% DL/2 (t) UCL 30.75    95%  H-Stat (DL/2) UCL 22.96

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.418

SD in Log Scale 1.052

Mean in Original Scale 21.32

SD in Original Scale 33.92

   95% Percentile Bootstrap UCL 30.68

   95% BCA Bootstrap UCL 33.08

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.941 Data appear Lognormal at 5% Significance Level

Theta Star 31.45

nu star 48.92

A-D Test Statistic 1.182 Nonparametric Statistics

5% A-D Critical Value 0.773 Kaplan-Meier (KM) Method

K-S Test Statistic 0.773 Mean 21.55

5% K-S Critical Value 0.176 SD 33.43

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.409

   95% KM (t) UCL 30.66

Assuming Gamma Distribution    95% KM (z) UCL 30.44

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 30.6

Minimum 1.68    95% KM (bootstrap t) UCL 40.24

Maximum 156    95% KM (BCA) UCL 30.92

Mean 27.78    95% KM (Percentile Bootstrap) UCL 31.73

Median 19.78 95% KM (Chebyshev) UCL 45.12

SD 32.58 97.5% KM (Chebyshev) UCL 55.33

k star 1.316 99% KM (Chebyshev) UCL 75.37
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AppChi2 82.57    95% KM (Chebyshev) UCL 45.12

   95% Gamma Approximate UCL 35.41

   95% Adjusted Gamma UCL 35.73

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 31 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0976 Minimum Detected -2.327

Maximum Detected 17 Maximum Detected 2.833

Mean of Detected 12.34 Mean of Detected 2.052

SD of Detected 5.473 SD of Detected 1.664

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.793 Shapiro Wilk Test Statistic 0.512

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.34 Mean 2.052

SD 5.473 SD 1.664

   95% DL/2 (t) UCL 15.74    95%  H-Stat (DL/2) UCL 538.3

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.89 Data do not follow a Discernable Distribution (0.05)
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A-D Test Statistic 1.838 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 12.34

5% K-S Critical Value 0.286 SD 5.16

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.824

   95% KM (t) UCL 15.74

Assuming Gamma Distribution    95% KM (z) UCL 15.34

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 15.74

Minimum 0.0976    95% KM (bootstrap t) UCL 14.74

Maximum 17    95% KM (BCA) UCL 14.78

Mean 12.34    95% KM (Percentile Bootstrap) UCL 14.78

Median 14 95% KM (Chebyshev) UCL 20.3

SD 5.473 97.5% KM (Chebyshev) UCL 23.74

k star 0.89 99% KM (Chebyshev) UCL 30.49

Theta star 13.86

Nu star 16.03 Potential UCLs to Use

AppChi2 7.983    99% KM (Chebyshev) UCL 30.49

   95% Gamma Approximate UCL 24.79

   95% Adjusted Gamma UCL 29.01

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 19 Number of Detected Data 15

Number of Distinct Detected Data 14 Number of Non-Detect Data 4

Number of Missing Values 19 Percent Non-Detects 21.05%

Raw Statistics Log-transformed Statistics

Minimum Detected 9.781 Minimum Detected 2.28

Maximum Detected 274 Maximum Detected 5.613

Mean of Detected 50.06 Mean of Detected 3.468

SD of Detected 66.94 SD of Detected 0.861

Minimum Non-Detect 2.4 Minimum Non-Detect 0.875

Maximum Non-Detect 40 Maximum Non-Detect 3.689

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 73.68%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.576 Shapiro Wilk Test Statistic 0.915

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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   95% DL/2 (t) UCL 66.35    95%  H-Stat (DL/2) UCL 66.29

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.2

SD in Log Scale 0.981

Mean in Original Scale 41.9

SD in Original Scale 61.34

   95% Percentile Bootstrap UCL 66.93

   95% BCA Bootstrap UCL 84

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.055 Data appear Lognormal at 5% Significance Level

Theta Star 47.43

nu star 31.66

A-D Test Statistic 1.092 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

K-S Test Statistic 0.758 Mean 42.53

5% K-S Critical Value 0.227 SD 59.36

Data not Gamma Distributed at 5% Significance Level SE of Mean 14.11

   95% KM (t) UCL 66.99

Assuming Gamma Distribution    95% KM (z) UCL 65.73

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 66.39

Minimum 1E-09    95% KM (bootstrap t) UCL 121.6

Maximum 274    95% KM (BCA) UCL 70.32

Mean 44.29    95% KM (Percentile Bootstrap) UCL 67.82

Median 23.58 95% KM (Chebyshev) UCL 104

SD 61.53 97.5% KM (Chebyshev) UCL 130.6

k star 0.245 99% KM (Chebyshev) UCL 182.9

Theta star 180.6

Nu star 9.318 Potential UCLs to Use

AppChi2 3.52    95% KM (BCA) UCL 70.32

   95% Gamma Approximate UCL 117.2

   95% Adjusted Gamma UCL 128.4

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 23 Number of Detected Data 15

Number of Distinct Detected Data 15 Number of Non-Detect Data 8

Number of Missing Values 15 Percent Non-Detects 34.78%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.201 Minimum Detected -1.604

Maximum Detected 27.28 Maximum Detected 3.306

Mean of Detected 4.981 Mean of Detected 0.59

SD of Detected 8.451 SD of Detected 1.423

Minimum Non-Detect 0.0716 Minimum Non-Detect -2.637

Maximum Non-Detect 5.3 Maximum Non-Detect 1.668
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For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.96%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.58 Shapiro Wilk Test Statistic 0.945

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.556 Mean 0.144

SD 7.047 SD 1.505

   95% DL/2 (t) UCL 6.08    95%  H-Stat (DL/2) UCL 7.147

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -0.037

SD in Log Scale 1.519

Mean in Original Scale 3.383

SD in Original Scale 7.105

   95% Percentile Bootstrap UCL 6.006

   95% BCA Bootstrap UCL 6.998

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.53 Data appear Lognormal at 5% Significance Level

Theta Star 9.391

nu star 15.91

A-D Test Statistic 1.031 Nonparametric Statistics

5% A-D Critical Value 0.785 Kaplan-Meier (KM) Method

K-S Test Statistic 0.785 Mean 3.448

5% K-S Critical Value 0.232 SD 6.93

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.498

   95% KM (t) UCL 6.019

Assuming Gamma Distribution    95% KM (z) UCL 5.911

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.981

Minimum 0.201    95% KM (bootstrap t) UCL 13.42

Maximum 27.28    95% KM (BCA) UCL 6.378

Mean 4.178    95% KM (Percentile Bootstrap) UCL 6.036

Median 1.463 95% KM (Chebyshev) UCL 9.976

SD 6.908 97.5% KM (Chebyshev) UCL 12.8

k star 0.665 99% KM (Chebyshev) UCL 18.35

Theta star 6.282

Nu star 30.59 Potential UCLs to Use

AppChi2 18.96  97.5% KM (Chebyshev) UCL 12.8

   95% Gamma Approximate UCL 6.742

   95% Adjusted Gamma UCL 6.986

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs
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Assuming Gamma Distribution    95% KM (z) UCL 1384

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1430
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1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058    95% KM (t) UCL 1430

A B C D E
Number of Valid Data

F
9

G H I J K
Number of Detected Data

L
9

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Missing Values 7 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 274.3 Minimum Detected 5.614

Maximum Detected 2388 Maximum Detected 7.778

Mean of Detected 1026 Mean of Detected 6.757

SD of Detected 652.2 SD of Detected 0.643

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.902 Shapiro Wilk Test Statistic 0.982

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1026 Mean 6.757

SD 652.2 SD 0.643

   95% DL/2 (t) UCL 1430    95%  H-Stat (DL/2) UCL 1875

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.066 Data appear Normal at 5% Significance Level

Theta Star 496.7

nu star 37.19

A-D Test Statistic 0.201 Nonparametric Statistics

5% A-D Critical Value 0.727 Kaplan-Meier (KM) Method

K-S Test Statistic 0.727 Mean 1026

5% K-S Critical Value 0.281 SD 614.9

Data appear Gamma Distributed at 5% Significance Level SE of Mean 217.4
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SD in Log Scale     N/A    
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MLE method failed to converge properly Mean in Log Scale     N/A    
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Minimum 274.3    95% KM (bootstrap t) UCL 1629

Maximum 2388    95% KM (BCA) UCL 1387

Mean 1026    95% KM (Percentile Bootstrap) UCL 1375

Median 779.8 95% KM (Chebyshev) UCL 1974

SD 652.2 97.5% KM (Chebyshev) UCL 2384

k star 2.066 99% KM (Chebyshev) UCL 3189

Theta star 496.7

Nu star 37.19 Potential UCLs to Use

AppChi2 24.23    95% KM (t) UCL 1430

   95% Gamma Approximate UCL 1575    95% KM (Percentile Bootstrap) UCL 1375

   95% Adjusted Gamma UCL 1731

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Missing Values 7 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.238 Minimum Detected -1.434

Maximum Detected 1.209 Maximum Detected 0.19

Mean of Detected 0.552 Mean of Detected -0.713

SD of Detected 0.303 SD of Detected 0.505

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.875 Shapiro Wilk Test Statistic 0.977

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.552 Mean -0.713

SD 0.303 SD 0.505

   95% DL/2 (t) UCL 0.74    95%  H-Stat (DL/2) UCL 0.83

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.
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SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.003 Data appear Normal at 5% Significance Level

Theta Star 0.184

nu star 54.06

A-D Test Statistic 0.26 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

K-S Test Statistic 0.724 Mean 0.552

5% K-S Critical Value 0.28 SD 0.286

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.101

   95% KM (t) UCL 0.74

Assuming Gamma Distribution    95% KM (z) UCL 0.718

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.74

Minimum 0.238    95% KM (bootstrap t) UCL 0.86

Maximum 1.209    95% KM (BCA) UCL 0.719

Mean 0.552    95% KM (Percentile Bootstrap) UCL 0.72

Median 0.462 95% KM (Chebyshev) UCL 0.992

SD 0.303 97.5% KM (Chebyshev) UCL 1.183

k star 3.003 99% KM (Chebyshev) UCL 1.557

Theta star 0.184

Nu star 54.06 Potential UCLs to Use

AppChi2 38.16    95% KM (t) UCL 0.74

   95% Gamma Approximate UCL 0.782    95% KM (Percentile Bootstrap) UCL 0.72

   95% Adjusted Gamma UCL 0.843

Note: DL/2 is not a recommended method.

Total PCB_Congeners

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Missing Values 7 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 5749 Minimum Detected 8.657

Maximum Detected 49585 Maximum Detected 10.81

Mean of Detected 20757 Mean of Detected 9.723

SD of Detected 14360 SD of Detected 0.718

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions



1217
1218
1219 Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216

A B C D E F G H I J K L

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Statistic 0.971

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 20757 Mean 9.723

SD 14360 SD 0.718

   95% DL/2 (t) UCL 29657    95%  H-Stat (DL/2) UCL 42314

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.705 Data appear Normal at 5% Significance Level

Theta Star 12171

nu star 30.7

A-D Test Statistic 0.188 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

K-S Test Statistic 0.728 Mean 20757

5% K-S Critical Value 0.282 SD 13538

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4787

   95% KM (t) UCL 29657

Assuming Gamma Distribution    95% KM (z) UCL 28630

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 29657

Minimum 5749    95% KM (bootstrap t) UCL 34122

Maximum 49585    95% KM (BCA) UCL 28579

Mean 20757    95% KM (Percentile Bootstrap) UCL 28177

Median 17050 95% KM (Chebyshev) UCL 41621

SD 14360 97.5% KM (Chebyshev) UCL 50648

k star 1.705 99% KM (Chebyshev) UCL 68382

Theta star 12171

Nu star 30.7 Potential UCLs to Use

AppChi2 19.04    95% KM (t) UCL 29657

   95% Gamma Approximate UCL 33462    95% KM (Percentile Bootstrap) UCL 28177

   95% Adjusted Gamma UCL 37191

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted



1270
1271
1272 Maximum 47196    95% KM (BCA) UCL 27176

Minimum 5475    95% KM (bootstrap t) UCL 32416

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 28234

1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269

A B C D E F G H I J K L
Number of Missing Values 7 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 5475 Minimum Detected 8.608

Maximum Detected 47196 Maximum Detected 10.76

Mean of Detected 19730 Mean of Detected 9.668

SD of Detected 13718 SD of Detected 0.725

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Statistic 0.967

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 19730 Mean 9.668

SD 13718 SD 0.725

   95% DL/2 (t) UCL 28234    95%  H-Stat (DL/2) UCL 40674

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.681 Data appear Normal at 5% Significance Level

Theta Star 11736

nu star 30.26

A-D Test Statistic 0.194 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

K-S Test Statistic 0.729 Mean 19730

5% K-S Critical Value 0.282 SD 12934

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4573

   95% KM (t) UCL 28234

Assuming Gamma Distribution    95% KM (z) UCL 27252



1323
1324
1325

nu star 18.16

Theta Star 349.7

1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322

A B C D E F G H I J K L
Mean 19730    95% KM (Percentile Bootstrap) UCL 26896

Median 16034 95% KM (Chebyshev) UCL 39663

SD 13718 97.5% KM (Chebyshev) UCL 48287

k star 1.681 99% KM (Chebyshev) UCL 65228

Theta star 11736

Nu star 30.26 Potential UCLs to Use

AppChi2 18.7    95% KM (t) UCL 28234

   95% Gamma Approximate UCL 31932    95% KM (Percentile Bootstrap) UCL 26896

   95% Adjusted Gamma UCL 35522

Note: DL/2 is not a recommended method.

Tributyltin ion

General Statistics

Number of Valid Data 12 Number of Detected Data 12

Number of Distinct Detected Data 10 Number of Non-Detect Data 0

Number of Missing Values 28 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 29 Minimum Detected 3.367

Maximum Detected 1600 Maximum Detected 7.378

Mean of Detected 264.7 Mean of Detected 4.956

SD of Detected 428.6 SD of Detected 1.066

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.507 Shapiro Wilk Test Statistic 0.926

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 264.7 Mean 4.956

SD 428.6 SD 1.066

   95% DL/2 (t) UCL 486.9    95%  H-Stat (DL/2) UCL 665.5

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.757 Data appear Lognormal at 5% Significance Level



1344
1345
1346

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 561

1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343

A B C D E F G H I J K L
A-D Test Statistic 0.891 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 264.7

5% K-S Critical Value 0.253 SD 410.4

Data not Gamma Distributed at 5% Significance Level SE of Mean 123.7

   95% KM (t) UCL 486.9

Assuming Gamma Distribution    95% KM (z) UCL 468.2

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 486.9

Minimum 29    95% KM (bootstrap t) UCL 1154

Maximum 1600    95% KM (BCA) UCL 513.9

Mean 264.7    95% KM (Percentile Bootstrap) UCL 493.8

Median 155 95% KM (Chebyshev) UCL 804

SD 428.6 97.5% KM (Chebyshev) UCL 1037

k star 0.757 99% KM (Chebyshev) UCL 1496

Theta star 349.7

Nu star 18.16 Potential UCLs to Use

AppChi2 9.51  97.5% KM (Chebyshev) UCL 1037

   95% Gamma Approximate UCL 505.5



A B C D E F G H I J K L
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM7.0W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 41 Number of Detected Data 14

Number of Distinct Detected Data 14 Number of Non-Detect Data 27

Number of Missing Values 7 Percent Non-Detects 65.85%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0811 Minimum Detected -2.512

Maximum Detected 691 Maximum Detected 6.538

Mean of Detected 57.43 Mean of Detected 1.771

SD of Detected 182.5 SD of Detected 2.077

Minimum Non-Detect 0.0519 Minimum Non-Detect -2.958

Maximum Non-Detect 99 Maximum Non-Detect 4.595

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 40

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.56%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.335 Shapiro Wilk Test Statistic 0.951

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 26.67 Mean 0.9

SD 107.3 SD 2.361

   95% DL/2 (t) UCL 54.89    95%  H-Stat (DL/2) UCL 84.47

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.713

SD in Log Scale 2.303

Mean in Original Scale 19.75

SD in Original Scale 107.6

   95% Percentile Bootstrap UCL 53.43

   95% BCA Bootstrap UCL 85.89

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.285 Data appear Lognormal at 5% Significance Level

Theta Star 201.5

nu star 7.981

A-D Test Statistic 1.638 Nonparametric Statistics



54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106

A B C D E F G H I J K L
5% A-D Critical Value 0.832 Kaplan-Meier (KM) Method

K-S Test Statistic 0.832 Mean 20.5

5% K-S Critical Value 0.248 SD 106.2

Data not Gamma Distributed at 5% Significance Level SE of Mean 17.22

   95% KM (t) UCL 49.5

Assuming Gamma Distribution    95% KM (z) UCL 48.83

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 48.53

Minimum 1E-09    95% KM (bootstrap t) UCL 379.1

Maximum 691    95% KM (BCA) UCL 54.97

Mean 55.18    95% KM (Percentile Bootstrap) UCL 54.07

Median 10.6 95% KM (Chebyshev) UCL 95.57

SD 123.8 97.5% KM (Chebyshev) UCL 128.1

k star 0.124 99% KM (Chebyshev) UCL 191.9

Theta star 446.5

Nu star 10.13 Potential UCLs to Use

AppChi2 4.025    99% KM (Chebyshev) UCL 191.9

   95% Gamma Approximate UCL 138.9

   95% Adjusted Gamma UCL 143.9

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 41 Number of Detected Data 33

Number of Distinct Detected Data 31 Number of Non-Detect Data 8

Number of Missing Values 7 Percent Non-Detects 19.51%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.09 Minimum Detected 1.128

Maximum Detected 8.37 Maximum Detected 2.125

Mean of Detected 4.554 Mean of Detected 1.482

SD of Detected 1.311 SD of Detected 0.254

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.24%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.832 Shapiro Wilk Test Statistic 0.91

5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.153 Mean 1.371

SD 1.437 SD 0.326

   95% DL/2 (t) UCL 4.531    95%  H-Stat (DL/2) UCL 4.204

Maximum Likelihood Estimate(MLE) Method Log ROS Method



107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

A B C D E F G H I J K L
Mean 2.411 Mean in Log Scale 1.461

SD 2.79 SD in Log Scale 0.239

   95% MLE (t) UCL 3.145 Mean in Original Scale 4.441

   95% MLE (Tiku) UCL 5.552 SD in Original Scale 1.217

   95% Percentile Bootstrap UCL 4.757

   95% BCA Bootstrap UCL 4.822

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 13.61 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.335

nu star 898.2

A-D Test Statistic 1.2 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

K-S Test Statistic 0.746 Mean 4.426

5% K-S Critical Value 0.153 SD 1.21

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.196

   95% KM (t) UCL 4.756

Assuming Gamma Distribution    95% KM (z) UCL 4.748

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.755

Minimum 3.09    95% KM (bootstrap t) UCL 4.826

Maximum 8.37    95% KM (BCA) UCL 4.764

Mean 4.551    95% KM (Percentile Bootstrap) UCL 4.753

Median 4.24 95% KM (Chebyshev) UCL 5.28

SD 1.196 97.5% KM (Chebyshev) UCL 5.649

k star 16.38 99% KM (Chebyshev) UCL 6.375

Theta star 0.278

Nu star 1343 Potential UCLs to Use

AppChi2 1259    95% KM (Chebyshev) UCL 5.28

   95% Gamma Approximate UCL 4.855

   95% Adjusted Gamma UCL 4.867

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 42 Number of Detected Data 42

Number of Distinct Detected Data 39 Number of Non-Detect Data 0

Number of Missing Values 6 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 8.8 Minimum Detected 2.175

Maximum Detected 16000 Maximum Detected 9.68

Mean of Detected 563.9 Mean of Detected 4.643

SD of Detected 2455 SD of Detected 1.412

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.218 Shapiro Wilk Test Statistic 0.901
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165
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167
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178
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A B C D E
5% Shapiro Wilk Critical Value

F
0.942

G H I J K
5% Shapiro Wilk Critical Value

L
0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 563.9 Mean 4.643

SD 2455 SD 1.412

   95% DL/2 (t) UCL 1201    95%  H-Stat (DL/2) UCL 526

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.378 Data do not follow a Discernable Distribution (0.05)

Theta Star 1490

nu star 31.79

A-D Test Statistic 5.276 Nonparametric Statistics

5% A-D Critical Value 0.839 Kaplan-Meier (KM) Method

K-S Test Statistic 0.839 Mean 563.9

5% K-S Critical Value 0.146 SD 2426

Data not Gamma Distributed at 5% Significance Level SE of Mean 378.9

   95% KM (t) UCL 1201

Assuming Gamma Distribution    95% KM (z) UCL 1187

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1201

Minimum 8.8    95% KM (bootstrap t) UCL 5780

Maximum 16000    95% KM (BCA) UCL 1347

Mean 563.9    95% KM (Percentile Bootstrap) UCL 1310

Median 89.5 95% KM (Chebyshev) UCL 2215

SD 2455 97.5% KM (Chebyshev) UCL 2930

k star 0.378 99% KM (Chebyshev) UCL 4333

Theta star 1490

Nu star 31.79 Potential UCLs to Use

AppChi2 19.9    95% KM (Chebyshev) UCL 2215

   95% Gamma Approximate UCL 900.6

   95% Adjusted Gamma UCL 916

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 42 Number of Detected Data 42

Number of Distinct Detected Data 32 Number of Non-Detect Data 0

Number of Missing Values 6 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 11 Minimum Detected 2.398
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A B C D E
Maximum Detected

F
12000

G H I J K
Maximum Detected

L
9.393

Mean of Detected 465.9 Mean of Detected 4.73

SD of Detected 1840 SD of Detected 1.301

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.234 Shapiro Wilk Test Statistic 0.906

5% Shapiro Wilk Critical Value 0.942 5% Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 465.9 Mean 4.73

SD 1840 SD 1.301

   95% DL/2 (t) UCL 943.8    95%  H-Stat (DL/2) UCL 456.5

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.439 Data do not follow a Discernable Distribution (0.05)

Theta Star 1061

nu star 36.89

A-D Test Statistic 4.877 Nonparametric Statistics

5% A-D Critical Value 0.823 Kaplan-Meier (KM) Method

K-S Test Statistic 0.823 Mean 465.9

5% K-S Critical Value 0.145 SD 1818

Data not Gamma Distributed at 5% Significance Level SE of Mean 284

   95% KM (t) UCL 943.8

Assuming Gamma Distribution    95% KM (z) UCL 933

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 943.8

Minimum 11    95% KM (bootstrap t) UCL 3713

Maximum 12000    95% KM (BCA) UCL 1022

Mean 465.9    95% KM (Percentile Bootstrap) UCL 1016

Median 97.5 95% KM (Chebyshev) UCL 1704

SD 1840 97.5% KM (Chebyshev) UCL 2239

k star 0.439 99% KM (Chebyshev) UCL 3291

Theta star 1061

Nu star 36.89 Potential UCLs to Use

AppChi2 23.99    95% KM (Chebyshev) UCL 1704

   95% Gamma Approximate UCL 716.5

   95% Adjusted Gamma UCL 727.8

Note: DL/2 is not a recommended method.
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266
267
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270
271
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275
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279
280
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288
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307
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310
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313
314
315
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317

Mean 1069    95% KM (Percentile Bootstrap) UCL 2610

A B C D E F G H I J K L

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 42 Number of Detected Data 42

Number of Distinct Detected Data 37 Number of Non-Detect Data 0

Number of Missing Values 6 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 11 Minimum Detected 2.398

Maximum Detected 33000 Maximum Detected 10.4

Mean of Detected 1069 Mean of Detected 4.99

SD of Detected 5077 SD of Detected 1.461

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.207 Shapiro Wilk Test Statistic 0.889

5% Shapiro Wilk Critical Value 0.942 5% Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1069 Mean 4.99

SD 5077 SD 1.461

   95% DL/2 (t) UCL 2388    95%  H-Stat (DL/2) UCL 827.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.332 Data do not follow a Discernable Distribution (0.05)

Theta Star 3221

nu star 27.88

A-D Test Statistic 6.469 Nonparametric Statistics

5% A-D Critical Value 0.85 Kaplan-Meier (KM) Method

K-S Test Statistic 0.85 Mean 1069

5% K-S Critical Value 0.147 SD 5016

Data not Gamma Distributed at 5% Significance Level SE of Mean 783.4

   95% KM (t) UCL 2388

Assuming Gamma Distribution    95% KM (z) UCL 2358

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2388

Minimum 11    95% KM (bootstrap t) UCL 17030

Maximum 33000    95% KM (BCA) UCL 2606



371 A-D Test Statistic 4.39 Nonparametric Statistics

319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370

A B C D E F G H I J K L
Median 135 95% KM (Chebyshev) UCL 4484

SD 5077 97.5% KM (Chebyshev) UCL 5961

k star 0.332 99% KM (Chebyshev) UCL 8864

Theta star 3221

Nu star 27.88 Potential UCLs to Use

AppChi2 16.84    95% KM (Chebyshev) UCL 4484

   95% Gamma Approximate UCL 1771

   95% Adjusted Gamma UCL 1804

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 42 Number of Detected Data 42

Number of Distinct Detected Data 38 Number of Non-Detect Data 0

Number of Missing Values 6 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 7 Minimum Detected 1.946

Maximum Detected 10000 Maximum Detected 9.21

Mean of Detected 390.2 Mean of Detected 4.355

SD of Detected 1542 SD of Detected 1.457

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.245 Shapiro Wilk Test Statistic 0.912

5% Shapiro Wilk Critical Value 0.942 5% Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 390.2 Mean 4.355

SD 1542 SD 1.457

   95% DL/2 (t) UCL 790.8    95%  H-Stat (DL/2) UCL 434.8

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.394 Data do not follow a Discernable Distribution (0.05)

Theta Star 990.5

nu star 33.09
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5% A-D Critical Value 0.835 Kaplan-Meier (KM) Method

K-S Test Statistic 0.835 Mean 390.2

5% K-S Critical Value 0.146 SD 1524

Data not Gamma Distributed at 5% Significance Level SE of Mean 238

   95% KM (t) UCL 790.8

Assuming Gamma Distribution    95% KM (z) UCL 781.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 790.8

Minimum 7    95% KM (bootstrap t) UCL 2819

Maximum 10000    95% KM (BCA) UCL 862.1

Mean 390.2    95% KM (Percentile Bootstrap) UCL 847.4

Median 78.5 95% KM (Chebyshev) UCL 1428

SD 1542 97.5% KM (Chebyshev) UCL 1877

k star 0.394 99% KM (Chebyshev) UCL 2758

Theta star 990.5

Nu star 33.09 Potential UCLs to Use

AppChi2 20.94    95% KM (Chebyshev) UCL 1428

   95% Gamma Approximate UCL 616.7

   95% Adjusted Gamma UCL 627

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 41 Number of Detected Data 30

Number of Distinct Detected Data 24 Number of Non-Detect Data 11

Number of Missing Values 7 Percent Non-Detects 26.83%

Raw Statistics Log-transformed Statistics

Minimum Detected 26.5 Minimum Detected 3.277

Maximum Detected 830 Maximum Detected 6.721

Mean of Detected 263.5 Mean of Detected 5.302

SD of Detected 207 SD of Detected 0.762

Minimum Non-Detect 29 Minimum Non-Detect 3.367

Maximum Non-Detect 330 Maximum Non-Detect 5.799

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.49%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.82 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.927 5% Shapiro Wilk Critical Value 0.927

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 208.4 Mean 4.882

SD 200.6 SD 1.042

   95% DL/2 (t) UCL 261.1    95%  H-Stat (DL/2) UCL 303.3
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MLE yields a negative mean Mean in Log Scale 4.956

SD in Log Scale 0.89

Mean in Original Scale 208.7

SD in Original Scale 199.1

   95% Percentile Bootstrap UCL 260.3

   95% BCA Bootstrap UCL 265.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.815 Data appear Lognormal at 5% Significance Level

Theta Star 145.2

nu star 108.9

A-D Test Statistic 0.768 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 206.3

5% K-S Critical Value 0.162 SD 199.8

Data not Gamma Distributed at 5% Significance Level SE of Mean 31.89

   95% KM (t) UCL 260

Assuming Gamma Distribution    95% KM (z) UCL 258.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 254.4

Minimum 26.5    95% KM (bootstrap t) UCL 272.8

Maximum 830    95% KM (BCA) UCL 274.2

Mean 220.6    95% KM (Percentile Bootstrap) UCL 263.8

Median 150 95% KM (Chebyshev) UCL 345.3

SD 197.2 97.5% KM (Chebyshev) UCL 405.5

k star 1.367 99% KM (Chebyshev) UCL 523.6

Theta star 161.3

Nu star 112.1 Potential UCLs to Use

AppChi2 88.66    95% KM (BCA) UCL 274.2

   95% Gamma Approximate UCL 278.9

   95% Adjusted Gamma UCL 281.3

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 42 Number of Detected Data 35

Number of Distinct Detected Data 29 Number of Non-Detect Data 7

Number of Missing Values 6 Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.3 Minimum Detected 0.262

Maximum Detected 3900 Maximum Detected 8.269

Mean of Detected 151.7 Mean of Detected 2.877

SD of Detected 659.4 SD of Detected 1.588

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 28

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 14

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.235 Shapiro Wilk Test Statistic 0.919

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 128 Mean 2.777

SD 602.8 SD 1.464

   95% DL/2 (t) UCL 284.6    95%  H-Stat (DL/2) UCL 63.4

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.72

SD in Log Scale 1.513

Mean in Original Scale 127.8

SD in Original Scale 602.9

   95% Percentile Bootstrap UCL 310.6

   95% BCA Bootstrap UCL 505.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.31 Data do not follow a Discernable Distribution (0.05)

Theta Star 489.1

nu star 21.71

A-D Test Statistic 5.263 Nonparametric Statistics

5% A-D Critical Value 0.852 Kaplan-Meier (KM) Method

K-S Test Statistic 0.852 Mean 127.8

5% K-S Critical Value 0.161 SD 595.7

Data not Gamma Distributed at 5% Significance Level SE of Mean 93.26

   95% KM (t) UCL 284.7

Assuming Gamma Distribution    95% KM (z) UCL 281.2

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 284.4

Minimum 1E-09    95% KM (bootstrap t) UCL 2477

Maximum 3900    95% KM (BCA) UCL 312.8

Mean 132    95% KM (Percentile Bootstrap) UCL 308.4

Median 13 95% KM (Chebyshev) UCL 534.3

SD 602.6 97.5% KM (Chebyshev) UCL 710.2

k star 0.165 99% KM (Chebyshev) UCL 1056

Theta star 798.5

Nu star 13.88 Potential UCLs to Use

AppChi2 6.49  97.5% KM (Chebyshev) UCL 710.2

   95% Gamma Approximate UCL 282.2

   95% Adjusted Gamma UCL 290.3

Note: DL/2 is not a recommended method.

Dieldrin

General Statistics

Number of Valid Data 31 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 24
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.109 Minimum Detected -2.216

Maximum Detected 13 Maximum Detected 2.565

Mean of Detected 4.229 Mean of Detected 0.177

SD of Detected 5.459 SD of Detected 2.014

Minimum Non-Detect 0.0743 Minimum Non-Detect -2.6

Maximum Non-Detect 3.5 Maximum Non-Detect 1.253

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.55%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.77 Shapiro Wilk Test Statistic 0.88

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.273 Mean -1.006

SD 2.954 SD 1.435

   95% DL/2 (t) UCL 2.173    95%  H-Stat (DL/2) UCL 1.731

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.856

SD in Log Scale 1.981

Mean in Original Scale 0.977

SD in Original Scale 3.024

   95% Percentile Bootstrap UCL 1.877

   95% BCA Bootstrap UCL 2.43

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.382 Data appear Gamma Distributed at 5% Significance Level

Theta Star 11.07

nu star 5.349

A-D Test Statistic 0.436 Nonparametric Statistics

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

K-S Test Statistic 0.751 Mean 1.065

5% K-S Critical Value 0.327 SD 2.951

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.573

   95% KM (t) UCL 2.038

Assuming Gamma Distribution    95% KM (z) UCL 2.008
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   95% KM (bootstrap t) UCL

L
4.274

Maximum 13    95% KM (BCA) UCL 2.615

Mean 2.788    95% KM (Percentile Bootstrap) UCL 2.264

Median 2.61 95% KM (Chebyshev) UCL 3.565

SD 2.756 97.5% KM (Chebyshev) UCL 4.646

k star 1.116 99% KM (Chebyshev) UCL 6.771

Theta star 2.498

Nu star 69.19 Potential UCLs to Use

AppChi2 51.05    95% KM (t) UCL 2.038

   95% Gamma Approximate UCL 3.779

   95% Adjusted Gamma UCL 3.844

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 42 Number of Detected Data 42

Number of Distinct Detected Data 37 Number of Non-Detect Data 0

Number of Missing Values 6 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 8 Minimum Detected 2.079

Maximum Detected 9900 Maximum Detected 9.2

Mean of Detected 367.6 Mean of Detected 4.449

SD of Detected 1520 SD of Detected 1.272

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.224 Shapiro Wilk Test Statistic 0.896

5% Shapiro Wilk Critical Value 0.942 5% Shapiro Wilk Critical Value 0.942

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 367.6 Mean 4.449

SD 1520 SD 1.272

   95% DL/2 (t) UCL 762.4    95%  H-Stat (DL/2) UCL 325.8

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.428 Data do not follow a Discernable Distribution (0.05)
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nu star 35.95

A-D Test Statistic 5.587 Nonparametric Statistics

5% A-D Critical Value 0.826 Kaplan-Meier (KM) Method

K-S Test Statistic 0.826 Mean 367.6

5% K-S Critical Value 0.145 SD 1502

Data not Gamma Distributed at 5% Significance Level SE of Mean 234.6

   95% KM (t) UCL 762.4

Assuming Gamma Distribution    95% KM (z) UCL 753.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 762.4

Minimum 8    95% KM (bootstrap t) UCL 4148

Maximum 9900    95% KM (BCA) UCL 829.1

Mean 367.6    95% KM (Percentile Bootstrap) UCL 827.4

Median 80 95% KM (Chebyshev) UCL 1390

SD 1520 97.5% KM (Chebyshev) UCL 1833

k star 0.428 99% KM (Chebyshev) UCL 2702

Theta star 858.8

Nu star 35.95 Potential UCLs to Use

AppChi2 23.23    95% KM (Chebyshev) UCL 1390

   95% Gamma Approximate UCL 568.9

   95% Adjusted Gamma UCL 578

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Data 41 Number of Detected Data 41

Number of Distinct Detected Data 39 Number of Non-Detect Data 0

Number of Missing Values 7 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 11 Minimum Detected 2.398

Maximum Detected 1290 Maximum Detected 7.162

Mean of Detected 69.45 Mean of Detected 3.349

SD of Detected 203 SD of Detected 0.968

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.292 Shapiro Wilk Test Statistic 0.758

5% Shapiro Wilk Critical Value 0.941 5% Shapiro Wilk Critical Value 0.941

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 69.45 Mean 3.349

SD 203 SD 0.968

   95% DL/2 (t) UCL 122.8    95%  H-Stat (DL/2) UCL 64.86
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.647 Data do not follow a Discernable Distribution (0.05)

Theta Star 107.4

nu star 53.03

A-D Test Statistic 6.414 Nonparametric Statistics

5% A-D Critical Value 0.796 Kaplan-Meier (KM) Method

K-S Test Statistic 0.796 Mean 69.45

5% K-S Critical Value 0.144 SD 200.5

Data not Gamma Distributed at 5% Significance Level SE of Mean 31.7

   95% KM (t) UCL 122.8

Assuming Gamma Distribution    95% KM (z) UCL 121.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 122.8

Minimum 11    95% KM (bootstrap t) UCL 355.2

Maximum 1290    95% KM (BCA) UCL 133.7

Mean 69.45    95% KM (Percentile Bootstrap) UCL 130

Median 20 95% KM (Chebyshev) UCL 207.6

SD 203 97.5% KM (Chebyshev) UCL 267.4

k star 0.647 99% KM (Chebyshev) UCL 384.8

Theta star 107.4

Nu star 53.03 Potential UCLs to Use

AppChi2 37.3    95% KM (Chebyshev) UCL 207.6

   95% Gamma Approximate UCL 98.74

   95% Adjusted Gamma UCL 100

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 41 Number of Detected Data 40

Number of Distinct Detected Data 31 Number of Non-Detect Data 1

Number of Missing Values 7 Percent Non-Detects 2.44%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.036 Minimum Detected -3.324

Maximum Detected 0.313 Maximum Detected -1.162

Mean of Detected 0.0825 Mean of Detected -2.574

SD of Detected 0.0444 SD of Detected 0.364

Minimum Non-Detect 0.07 Minimum Non-Detect -2.659

Maximum Non-Detect 0.07 Maximum Non-Detect -2.659

UCL Statistics
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Raw Statistics Log-transformed Statistics

Minimum Detected 1.4 Minimum Detected 0.336
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5% Shapiro Wilk Critical Value 0.94 5% Shapiro Wilk Critical Value 0.94

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0814 Mean -2.593

SD 0.0444 SD 0.379

   95% DL/2 (t) UCL 0.0931    95%  H-Stat (DL/2) UCL 0.0896

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0648 Mean in Log Scale -2.581

SD 0.0602 SD in Log Scale 0.362

   95% MLE (t) UCL 0.0806 Mean in Original Scale 0.0819

   95% MLE (Tiku) UCL 0.0833 SD in Original Scale 0.044

   95% Percentile Bootstrap UCL 0.095

   95% BCA Bootstrap UCL 0.0989

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.957 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0139

nu star 476.6

A-D Test Statistic 2.248 Nonparametric Statistics

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

K-S Test Statistic 0.751 Mean 0.082

5% K-S Critical Value 0.14 SD 0.0434

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00688

   95% KM (t) UCL 0.0935

Assuming Gamma Distribution    95% KM (z) UCL 0.0933

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0935

Minimum 0.036    95% KM (bootstrap t) UCL 0.105

Maximum 0.313    95% KM (BCA) UCL 0.0953

Mean 0.082    95% KM (Percentile Bootstrap) UCL 0.0945

Median 0.071 95% KM (Chebyshev) UCL 0.112

SD 0.0439 97.5% KM (Chebyshev) UCL 0.125

k star 6.051 99% KM (Chebyshev) UCL 0.15

Theta star 0.0136

Nu star 496.2 Potential UCLs to Use

AppChi2 445.5    95% KM (Chebyshev) UCL 0.112

   95% Gamma Approximate UCL 0.0914

   95% Adjusted Gamma UCL 0.0917

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 46 Number of Detected Data 22

Number of Distinct Detected Data 18 Number of Non-Detect Data 24

Number of Missing Values 2 Percent Non-Detects 52.17%



847
848    95% Gamma Approximate UCL 17.19    95% KM (Percentile Bootstrap) UCL 12.84

AppChi2 343.8    95% KM (t) UCL 10.97
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Maximum Detected 40 Maximum Detected 3.689

Mean of Detected 15.31 Mean of Detected 2.561

SD of Detected 8.425 SD of Detected 0.668

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 41

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 89.13%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.919 Shapiro Wilk Test Statistic 0.879

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8.786 Mean 1.226

SD 8.999 SD 1.706

   95% DL/2 (t) UCL 11.01    95%  H-Stat (DL/2) UCL 15.83

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 30 Mean in Log Scale 1.893

SD 6.693 SD in Log Scale 0.826

   95% MLE (t) UCL 31.66 Mean in Original Scale 9.327

   95% MLE (Tiku) UCL 34.89 SD in Original Scale 8.264

   95% Percentile Bootstrap UCL 11.3

   95% BCA Bootstrap UCL 11.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.745 Data appear Normal at 5% Significance Level

Theta Star 5.577

nu star 120.8

A-D Test Statistic 0.331 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

K-S Test Statistic 0.749 Mean 8.642

5% K-S Critical Value 0.187 SD 8.911

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.384

   95% KM (t) UCL 10.97

Assuming Gamma Distribution    95% KM (z) UCL 10.92

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 11.12

Minimum 1.4    95% KM (bootstrap t) UCL 11.04

Maximum 40    95% KM (BCA) UCL 13.47

Mean 15.21    95% KM (Percentile Bootstrap) UCL 12.84

Median 12.83 95% KM (Chebyshev) UCL 14.68

SD 7.267 97.5% KM (Chebyshev) UCL 17.29

k star 4.222 99% KM (Chebyshev) UCL 22.41

Theta star 3.603

Nu star 388.5 Potential UCLs to Use
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Assuming Gamma Distribution    95% KM (z) UCL 5.274

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.376
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   95% Adjusted Gamma UCL 17.26

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 17 Number of Detected Data 16

Number of Distinct Detected Data 13 Number of Non-Detect Data 1

Number of Missing Values 31 Percent Non-Detects 5.88%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.059 Minimum Detected -2.83

Maximum Detected 11 Maximum Detected 2.398

Mean of Detected 3.766 Mean of Detected -0.24

SD of Detected 4.354 SD of Detected 2.177

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 4 Maximum Non-Detect 1.386

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.744 Shapiro Wilk Test Statistic 0.754

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.662 Mean -0.185

SD 4.237 SD 2.12

   95% DL/2 (t) UCL 5.456    95%  H-Stat (DL/2) UCL 83.51

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.365 Mean in Log Scale -0.314

SD 4.938 SD in Log Scale 2.13

   95% MLE (t) UCL 5.456 Mean in Original Scale 3.557

   95% MLE (Tiku) UCL 6.226 SD in Original Scale 4.302

   95% Percentile Bootstrap UCL 5.289

   95% BCA Bootstrap UCL 5.468

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.381 Data do not follow a Discernable Distribution (0.05)

Theta Star 9.889

nu star 12.19

A-D Test Statistic 1.993 Nonparametric Statistics

5% A-D Critical Value 0.813 Kaplan-Meier (KM) Method

K-S Test Statistic 0.813 Mean 3.552

5% K-S Critical Value 0.23 SD 4.178

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.046

   95% KM (t) UCL 5.379
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954    95% BCA Bootstrap UCL 100.3

   95% Percentile Bootstrap UCL 89.78
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Minimum 0.059    95% KM (bootstrap t) UCL 5.485

Maximum 11    95% KM (BCA) UCL 5.166

Mean 3.595    95% KM (Percentile Bootstrap) UCL 5.282

Median 0.329 95% KM (Chebyshev) UCL 8.114

SD 4.274 97.5% KM (Chebyshev) UCL 10.09

k star 0.393 99% KM (Chebyshev) UCL 13.96

Theta star 9.146

Nu star 13.36 Potential UCLs to Use

AppChi2 6.138    99% KM (Chebyshev) UCL 13.96

   95% Gamma Approximate UCL 7.827

   95% Adjusted Gamma UCL 8.531

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 22 Number of Detected Data 13

Number of Distinct Detected Data 13 Number of Non-Detect Data 9

Number of Missing Values 18 Percent Non-Detects 40.91%

Raw Statistics Log-transformed Statistics

Minimum Detected 11.57 Minimum Detected 2.448

Maximum Detected 330.9 Maximum Detected 5.802

Mean of Detected 88.91 Mean of Detected 4.048

SD of Detected 90.48 SD of Detected 0.99

Minimum Non-Detect 4.38 Minimum Non-Detect 1.477

Maximum Non-Detect 330 Maximum Non-Detect 5.799

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.45%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.798 Shapiro Wilk Test Statistic 0.978

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 70.82 Mean 3.753

SD 77.68 SD 1.101

   95% DL/2 (t) UCL 99.31    95%  H-Stat (DL/2) UCL 113.8

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 3.609

SD in Log Scale 0.979

Mean in Original Scale 61.36

SD in Original Scale 76.48



1006
1007 Mean 2347 Mean 6.449

DL/2 Substitution Method DL/2 Substitution Method
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.034 Data appear Gamma Distributed at 5% Significance Level

Theta Star 86.01

nu star 26.87

A-D Test Statistic 0.304 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.753 Mean 63.53

5% K-S Critical Value 0.242 SD 74.89

Data appear Gamma Distributed at 5% Significance Level SE of Mean 16.94

   95% KM (t) UCL 92.67

Assuming Gamma Distribution    95% KM (z) UCL 91.39

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 91.78

Minimum 1E-09    95% KM (bootstrap t) UCL 111.9

Maximum 330.9    95% KM (BCA) UCL 94.66

Mean 82.23    95% KM (Percentile Bootstrap) UCL 92.63

Median 79.07 95% KM (Chebyshev) UCL 137.4

SD 71.92 97.5% KM (Chebyshev) UCL 169.3

k star 0.435 99% KM (Chebyshev) UCL 232

Theta star 189.1

Nu star 19.13 Potential UCLs to Use

AppChi2 10.21    95% KM (t) UCL 92.67

   95% Gamma Approximate UCL 154

   95% Adjusted Gamma UCL 161.7

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 45 Number of Detected Data 45

Number of Distinct Detected Data 43 Number of Non-Detect Data 0

Number of Missing Values 3 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.88 Minimum Detected 1.356

Maximum Detected 23000 Maximum Detected 10.04

Mean of Detected 2347 Mean of Detected 6.449

SD of Detected 4236 SD of Detected 1.876

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.585 Shapiro Wilk Test Statistic 0.976

5% Shapiro Wilk Critical Value 0.945 5% Shapiro Wilk Critical Value 0.945

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution



1059
1060

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058 Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

A B C D E
SD

F
4236

G H I J K
SD

L
1.876

   95% DL/2 (t) UCL 3408    95%  H-Stat (DL/2) UCL 9674

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.469 Data appear Lognormal at 5% Significance Level

Theta Star 5006

nu star 42.19

A-D Test Statistic 0.836 Nonparametric Statistics

5% A-D Critical Value 0.817 Kaplan-Meier (KM) Method

K-S Test Statistic 0.817 Mean 2347

5% K-S Critical Value 0.14 SD 4189

Data not Gamma Distributed at 5% Significance Level SE of Mean 631.5

   95% KM (t) UCL 3408

Assuming Gamma Distribution    95% KM (z) UCL 3385

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3408

Minimum 3.88    95% KM (bootstrap t) UCL 4039

Maximum 23000    95% KM (BCA) UCL 3559

Mean 2347    95% KM (Percentile Bootstrap) UCL 3354

Median 720 95% KM (Chebyshev) UCL 5099

SD 4236 97.5% KM (Chebyshev) UCL 6290

k star 0.469 99% KM (Chebyshev) UCL 8629

Theta star 5006

Nu star 42.19 Potential UCLs to Use

AppChi2 28.3  97.5% KM (Chebyshev) UCL 6290

   95% Gamma Approximate UCL 3498

   95% Adjusted Gamma UCL 3546

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Missing Values 31 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.011 Minimum Detected 1.102

Maximum Detected 14114 Maximum Detected 9.555

Mean of Detected 1657 Mean of Detected 4.486

SD of Detected 4672 SD of Detected 2.419



1111
1112
1113 Warning: Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 12602
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   95% Gamma Approximate UCL 8541

A B C D E F G H I J K L

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.407 Shapiro Wilk Test Statistic 0.922

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1657 Mean 4.486

SD 4672 SD 2.419

   95% DL/2 (t) UCL 4553    95%  H-Stat (DL/2) UCL 557047

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.237 Data appear Lognormal at 5% Significance Level

Theta Star 7006

nu star 4.257

A-D Test Statistic 1.266 Nonparametric Statistics

5% A-D Critical Value 0.829 Kaplan-Meier (KM) Method

K-S Test Statistic 0.829 Mean 1657

5% K-S Critical Value 0.305 SD 4405

Data not Gamma Distributed at 5% Significance Level SE of Mean 1557

   95% KM (t) UCL 4553

Assuming Gamma Distribution    95% KM (z) UCL 4219

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4553

Minimum 3.011    95% KM (bootstrap t) UCL 100986

Maximum 14114    95% KM (BCA) UCL 4773

Mean 1657    95% KM (Percentile Bootstrap) UCL 4752

Median 106.8 95% KM (Chebyshev) UCL 8446

SD 4672 97.5% KM (Chebyshev) UCL 11383

k star 0.237 99% KM (Chebyshev) UCL 17153

Theta star 7006

Nu star 4.257 Potential UCLs to Use

AppChi2 0.826    99% KM (Chebyshev) UCL 17153



1164
1165
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A-D Test Statistic 0.428 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method
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Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

General Statistics

Number of Valid Data 7 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

Number of Missing Values 15 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1574 Minimum Detected 7.361

Maximum Detected 50779 Maximum Detected 10.84

Mean of Detected 14973 Mean of Detected 8.999

SD of Detected 18203 SD of Detected 1.205

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.755 Shapiro Wilk Test Statistic 0.956

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 14973 Mean 8.999

SD 18203 SD 1.205

   95% DL/2 (t) UCL 28342    95%  H-Stat (DL/2) UCL 137980

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.635 Data appear Gamma Distributed at 5% Significance Level

Theta Star 23586

nu star 8.887
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Mean 7.65 Mean 1.346

DL/2 Substitution Method DL/2 Substitution Method
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K-S Test Statistic 0.729 Mean 14973

5% K-S Critical Value 0.32 SD 16853

Data appear Gamma Distributed at 5% Significance Level SE of Mean 6880

   95% KM (t) UCL 28342

Assuming Gamma Distribution    95% KM (z) UCL 26290

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 28342

Minimum 1574    95% KM (bootstrap t) UCL 91247

Maximum 50779    95% KM (BCA) UCL 27577

Mean 14973    95% KM (Percentile Bootstrap) UCL 27356

Median 6685 95% KM (Chebyshev) UCL 44963

SD 18203 97.5% KM (Chebyshev) UCL 57940

k star 0.635 99% KM (Chebyshev) UCL 83430

Theta star 23586

Nu star 8.887 Potential UCLs to Use

AppChi2 3.259    95% KM (Chebyshev) UCL 44963

   95% Gamma Approximate UCL 40830

   95% Adjusted Gamma UCL 57372

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Data 7 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

Number of Missing Values 15 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.78 Minimum Detected -0.249

Maximum Detected 33.2 Maximum Detected 3.502

Mean of Detected 7.65 Mean of Detected 1.346

SD of Detected 11.51 SD of Detected 1.183

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.622 Shapiro Wilk Test Statistic 0.935

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
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Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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   95% DL/2 (t) UCL 16.11    95%  H-Stat (DL/2) UCL 59.64

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.584 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 13.11

nu star 8.172

A-D Test Statistic 0.642 Nonparametric Statistics

5% A-D Critical Value 0.733 Kaplan-Meier (KM) Method

K-S Test Statistic 0.733 Mean 7.65

5% K-S Critical Value 0.321 SD 10.66

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 4.352

   95% KM (t) UCL 16.11

Assuming Gamma Distribution    95% KM (z) UCL 14.81

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16.11

Minimum 0.78    95% KM (bootstrap t) UCL 73.02

Maximum 33.2    95% KM (BCA) UCL 16.09

Mean 7.65    95% KM (Percentile Bootstrap) UCL 15.94

Median 3.11 95% KM (Chebyshev) UCL 26.62

SD 11.51 97.5% KM (Chebyshev) UCL 34.83

k star 0.584 99% KM (Chebyshev) UCL 50.95

Theta star 13.11

Nu star 8.172 Potential UCLs to Use

AppChi2 2.835    95% KM (Chebyshev) UCL 26.62

   95% Gamma Approximate UCL 22.05

   95% Adjusted Gamma UCL 31.63

Note: DL/2 is not a recommended method.

Total PCB_Congeners

General Statistics

Number of Valid Data 7 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

Number of Missing Values 15 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 34030 Minimum Detected 10.44

Maximum Detected 972238 Maximum Detected 13.79

Mean of Detected 274023 Mean of Detected 11.87

SD of Detected 345535 SD of Detected 1.23

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 1087237
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Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.74 Shapiro Wilk Test Statistic 0.926

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 274023 Mean 11.87

SD 345535 SD 1.23

   95% DL/2 (t) UCL 527802    95%  H-Stat (DL/2) UCL 2734008

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.61 Data appear Gamma Distributed at 5% Significance Level

Theta Star 448905

nu star 8.546

A-D Test Statistic 0.467 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

K-S Test Statistic 0.731 Mean 274023

5% K-S Critical Value 0.321 SD 319903

Data appear Gamma Distributed at 5% Significance Level SE of Mean 130600

   95% KM (t) UCL 527802

Assuming Gamma Distribution    95% KM (z) UCL 488840

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 527802

Minimum 34030    95% KM (bootstrap t) UCL 1652241

Maximum 972238    95% KM (BCA) UCL 474559

Mean 274023    95% KM (Percentile Bootstrap) UCL 491082

Median 121879 95% KM (Chebyshev) UCL 843294

SD 345535 97.5% KM (Chebyshev) UCL 1089618

k star 0.61 99% KM (Chebyshev) UCL 1573474

Theta star 448905

Nu star 8.546 Potential UCLs to Use

AppChi2 3.055    95% KM (Chebyshev) UCL 843294

   95% Gamma Approximate UCL 766515
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K-S Test Statistic 0.731 Mean 259050
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Total PCBs, Adjusted

General Statistics

Number of Valid Data 7 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

Number of Missing Values 15 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 32457 Minimum Detected 10.39

Maximum Detected 921459 Maximum Detected 13.73

Mean of Detected 259050 Mean of Detected 11.81

SD of Detected 327366 SD of Detected 1.233

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.739 Shapiro Wilk Test Statistic 0.923

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 259050 Mean 11.81

SD 327366 SD 1.233

   95% DL/2 (t) UCL 499485    95%  H-Stat (DL/2) UCL 2616853

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.608 Data appear Gamma Distributed at 5% Significance Level

Theta Star 425811

nu star 8.517

A-D Test Statistic 0.469 Nonparametric Statistics
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 1030972

1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392

A B C D E F
Data appear Gamma Distributed at 5% Significance Level

G H I J K
SE of Mean

L
123733

   95% KM (t) UCL 499485

Assuming Gamma Distribution    95% KM (z) UCL 462572

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 499485

Minimum 32457    95% KM (bootstrap t) UCL 1532168

Maximum 921459    95% KM (BCA) UCL 450540

Mean 259050    95% KM (Percentile Bootstrap) UCL 454885

Median 116073 95% KM (Chebyshev) UCL 798388

SD 327366 97.5% KM (Chebyshev) UCL 1031760

k star 0.608 99% KM (Chebyshev) UCL 1490174

Theta star 425811

Nu star 8.517 Potential UCLs to Use

AppChi2 3.038    95% KM (Chebyshev) UCL 798388

   95% Gamma Approximate UCL 726249
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM7.5E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Data 15 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 7

Percent Non-Detects 46.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.1 Minimum Detected 1.131

Maximum Detected 5.3 Maximum Detected 1.668

Mean of Detected 3.97 Mean of Detected 1.367

SD of Detected 0.668 SD of Detected 0.162

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.927 Shapiro Wilk Test Statistic 0.958

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.284 Mean 1.157

SD 0.894 SD 0.26

   95% DL/2 (t) UCL 3.691    95%  H-Stat (DL/2) UCL 3.705

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.348

SD in Log Scale 0.141

Mean in Original Scale 3.887

SD in Original Scale 0.566

   95% Percentile Bootstrap UCL 4.132

   95% BCA Bootstrap UCL 4.159

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 26.71 Data appear Normal at 5% Significance Level
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Theta Star 0.149

nu star 427.4

A-D Test Statistic 0.292 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

K-S Test Statistic 0.715 Mean 3.881

5% K-S Critical Value 0.294 SD 0.539

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.183

   95% KM (t) UCL 4.203

Assuming Gamma Distribution    95% KM (z) UCL 4.182

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.21

Minimum 3.1    95% KM (bootstrap t) UCL 4.241

Maximum 5.3    95% KM (BCA) UCL 4.146

Mean 3.973    95% KM (Percentile Bootstrap) UCL 4.175

Median 3.969 95% KM (Chebyshev) UCL 4.677

SD 0.473 97.5% KM (Chebyshev) UCL 5.021

k star 63.72 99% KM (Chebyshev) UCL 5.698

Theta star 0.0624

Nu star 1912 Potential UCLs to Use

AppChi2 1811    95% KM (t) UCL 4.203

   95% Gamma Approximate UCL 4.194    95% KM (Percentile Bootstrap) UCL 4.175

   95% Adjusted Gamma UCL 4.222

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 15 Number of Detected Data 11

Number of Distinct Detected Data 8 Number of Non-Detect Data 4

Percent Non-Detects 26.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 13 Minimum Detected 2.565

Maximum Detected 120 Maximum Detected 4.787

Mean of Detected 31.27 Mean of Detected 3.177

SD of Detected 31.24 SD of Detected 0.676

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 60.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.619 Shapiro Wilk Test Statistic 0.85

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 25.53 Mean 2.937
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SD 28.18 SD 0.705

   95% DL/2 (t) UCL 38.35    95%  H-Stat (DL/2) UCL 33.55

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.21 Mean in Log Scale 3.021

SD 47.45 SD in Log Scale 0.64

   95% MLE (t) UCL 24.79 Mean in Original Scale 26.56

   95% MLE (Tiku) UCL 34.25 SD in Original Scale 27.65

   95% Percentile Bootstrap UCL 39.23

   95% BCA Bootstrap UCL 49.69

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.541 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 20.29

nu star 33.9

A-D Test Statistic 0.943 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 26.7

5% K-S Critical Value 0.258 SD 26.63

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 7.217

   95% KM (t) UCL 39.41

Assuming Gamma Distribution    95% KM (z) UCL 38.57

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 39.25

Minimum 9.741    95% KM (bootstrap t) UCL 64.76

Maximum 120    95% KM (BCA) UCL 39.6

Mean 28.87    95% KM (Percentile Bootstrap) UCL 39.6

Median 21 95% KM (Chebyshev) UCL 58.16

SD 27.36 97.5% KM (Chebyshev) UCL 71.77

k star 1.817 99% KM (Chebyshev) UCL 98.51

Theta star 15.89

Nu star 54.51 Potential UCLs to Use

AppChi2 38.54    95% KM (Percentile Bootstrap) UCL 39.6

   95% Gamma Approximate UCL 40.83

   95% Adjusted Gamma UCL 42.66

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 15 Number of Detected Data 12

Number of Distinct Detected Data 9 Number of Non-Detect Data 3

Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 14 Minimum Detected 2.639

Maximum Detected 82 Maximum Detected 4.407

Mean of Detected 29.77 Mean of Detected 3.239

SD of Detected 19.61 SD of Detected 0.551

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 20 Maximum Non-Detect 2.996
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Note: Data have multiple DLs - Use of KM Method is recommended

G H I J K
Number treated as Non-Detect

L
8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 53.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.779 Shapiro Wilk Test Statistic 0.907

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 25.75 Mean 3.045

SD 19.27 SD 0.633

   95% DL/2 (t) UCL 34.51    95%  H-Stat (DL/2) UCL 32.32

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 16.32 Mean in Log Scale 3.13

SD 28.72 SD in Log Scale 0.542

   95% MLE (t) UCL 29.38 Mean in Original Scale 26.79

   95% MLE (Tiku) UCL 33.11 SD in Original Scale 18.46

   95% Percentile Bootstrap UCL 34.48

   95% BCA Bootstrap UCL 37.59

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.609 Data appear Gamma Distributed at 5% Significance Level

Theta Star 11.41

nu star 62.61

A-D Test Statistic 0.558 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

K-S Test Statistic 0.738 Mean 26.8

5% K-S Critical Value 0.247 SD 17.81

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.805

   95% KM (t) UCL 35.27

Assuming Gamma Distribution    95% KM (z) UCL 34.71

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 35.19

Minimum 11.78    95% KM (bootstrap t) UCL 41.59

Maximum 82    95% KM (BCA) UCL 35.21

Mean 27.75    95% KM (Percentile Bootstrap) UCL 34.79

Median 23 95% KM (Chebyshev) UCL 47.75

SD 18.07 97.5% KM (Chebyshev) UCL 56.81

k star 2.914 99% KM (Chebyshev) UCL 74.61

Theta star 9.525

Nu star 87.41 Potential UCLs to Use

AppChi2 66.85    95% KM (BCA) UCL 35.21

   95% Gamma Approximate UCL 36.28

   95% Adjusted Gamma UCL 37.52

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene
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265 Mean 32.97    95% KM (Percentile Bootstrap) UCL 44.09
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General Statistics

Number of Valid Data 15 Number of Detected Data 12

Number of Distinct Detected Data 10 Number of Non-Detect Data 3

Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 17 Minimum Detected 2.833

Maximum Detected 100 Maximum Detected 4.605

Mean of Detected 37.95 Mean of Detected 3.456

SD of Detected 25.92 SD of Detected 0.602

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 33.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.785 Shapiro Wilk Test Statistic 0.843

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 32.29 Mean 3.218

SD 25.79 SD 0.726

   95% DL/2 (t) UCL 44.02    95%  H-Stat (DL/2) UCL 43.79

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 27.16 Mean in Log Scale 3.254

SD 31.11 SD in Log Scale 0.681

   95% MLE (t) UCL 41.31 Mean in Original Scale 32.7

   95% MLE (Tiku) UCL 42.29 SD in Original Scale 25.43

   95% Percentile Bootstrap UCL 43.6

   95% BCA Bootstrap UCL 46.83

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.251 Data do not follow a Discernable Distribution (0.05)

Theta Star 16.86

nu star 54.03

A-D Test Statistic 0.99 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 33.79

5% K-S Critical Value 0.247 SD 23.7

Data not Gamma Distributed at 5% Significance Level SE of Mean 6.393

   95% KM (t) UCL 45.05

Assuming Gamma Distribution    95% KM (z) UCL 44.31

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 44.73

Minimum 4.878    95% KM (bootstrap t) UCL 51.35

Maximum 100    95% KM (BCA) UCL 44.33
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Theta Star 18.48
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Median 21 95% KM (Chebyshev) UCL 61.66

SD 25.32 97.5% KM (Chebyshev) UCL 73.72

k star 1.79 99% KM (Chebyshev) UCL 97.4

Theta star 18.42

Nu star 53.69 Potential UCLs to Use

AppChi2 37.85    95% KM (BCA) UCL 44.33

   95% Gamma Approximate UCL 46.76

   95% Adjusted Gamma UCL 48.87

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 15 Number of Detected Data 11

Number of Distinct Detected Data 9 Number of Non-Detect Data 4

Percent Non-Detects 26.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.6 Minimum Detected 1.887

Maximum Detected 100 Maximum Detected 4.605

Mean of Detected 23.61 Mean of Detected 2.834

SD of Detected 26.29 SD of Detected 0.771

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.596 Shapiro Wilk Test Statistic 0.898

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 19.91 Mean 2.685

SD 23.11 SD 0.7

   95% DL/2 (t) UCL 30.42    95%  H-Stat (DL/2) UCL 27.92

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.699

SD in Log Scale 0.704

Mean in Original Scale 20.13

SD in Original Scale 23.05

   95% Percentile Bootstrap UCL 31.12

   95% BCA Bootstrap UCL 37.12

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.278 Data Follow Appr. Gamma Distribution at 5% Significance Level
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nu star 28.11

A-D Test Statistic 0.778 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

K-S Test Statistic 0.741 Mean 20.3

5% K-S Critical Value 0.259 SD 22.27

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 6.08

   95% KM (t) UCL 31.01

Assuming Gamma Distribution    95% KM (z) UCL 30.31

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 30.91

Minimum 6.6    95% KM (bootstrap t) UCL 46.93

Maximum 100    95% KM (BCA) UCL 31.76

Mean 22.81    95% KM (Percentile Bootstrap) UCL 31.03

Median 18 95% KM (Chebyshev) UCL 46.81

SD 23.02 97.5% KM (Chebyshev) UCL 58.28

k star 1.561 99% KM (Chebyshev) UCL 80.8

Theta star 14.61

Nu star 46.83 Potential UCLs to Use

AppChi2 32.13    95% KM (Percentile Bootstrap) UCL 31.03

   95% Gamma Approximate UCL 33.24

   95% Adjusted Gamma UCL 34.87

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 15 Number of Detected Data 11

Number of Distinct Detected Data 9 Number of Non-Detect Data 4

Percent Non-Detects 26.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 100 Minimum Detected 4.605

Maximum Detected 7330 Maximum Detected 8.9

Mean of Detected 806.4 Mean of Detected 5.357

SD of Detected 2164 SD of Detected 1.203

Minimum Non-Detect 85 Minimum Non-Detect 4.443

Maximum Non-Detect 180 Maximum Non-Detect 5.193

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 73.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.362 Shapiro Wilk Test Statistic 0.55

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 609.8 Mean 5.05
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   95% DL/2 (t) UCL 1456    95%  H-Stat (DL/2) UCL 785.5

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 5.058

SD in Log Scale 1.174

Mean in Original Scale 612.1

SD in Original Scale 1859

   95% Percentile Bootstrap UCL 1568

   95% BCA Bootstrap UCL 2053

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.409 Data do not follow a Discernable Distribution (0.05)

Theta Star 1972

nu star 8.996

A-D Test Statistic 2.991 Nonparametric Statistics

5% A-D Critical Value 0.785 Kaplan-Meier (KM) Method

K-S Test Statistic 0.785 Mean 621.9

5% K-S Critical Value 0.27 SD 1793

Data not Gamma Distributed at 5% Significance Level SE of Mean 485.6

   95% KM (t) UCL 1477

Assuming Gamma Distribution    95% KM (z) UCL 1421

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1465

Minimum 100    95% KM (bootstrap t) UCL 29163

Maximum 7330    95% KM (BCA) UCL 1589

Mean 833.4    95% KM (Percentile Bootstrap) UCL 1580

Median 190 95% KM (Chebyshev) UCL 2739

SD 1830 97.5% KM (Chebyshev) UCL 3655

k star 0.545 99% KM (Chebyshev) UCL 5454

Theta star 1528

Nu star 16.36 Potential UCLs to Use

AppChi2 8.216  97.5% KM (Chebyshev) UCL 3655

   95% Gamma Approximate UCL 1659

   95% Adjusted Gamma UCL 1814

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 15 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 6

Percent Non-Detects 40.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2 Minimum Detected 0.693

Maximum Detected 29.5 Maximum Detected 3.384

Mean of Detected 8.8 Mean of Detected 1.692

SD of Detected 9.824 SD of Detected 1.003

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 20 Maximum Non-Detect 2.996
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For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.67%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.737 Shapiro Wilk Test Statistic 0.87

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 9.18 Mean 1.926

SD 7.444 SD 0.814

   95% DL/2 (t) UCL 12.57    95%  H-Stat (DL/2) UCL 15.49

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.545

SD in Log Scale 0.842

Mean in Original Scale 6.959

SD in Original Scale 7.884

   95% Percentile Bootstrap UCL 10.4

   95% BCA Bootstrap UCL 11.89

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.857 Data appear Gamma Distributed at 5% Significance Level

Theta Star 10.27

nu star 15.42

A-D Test Statistic 0.7 Nonparametric Statistics

5% A-D Critical Value 0.74 Kaplan-Meier (KM) Method

K-S Test Statistic 0.74 Mean 6.92

5% K-S Critical Value 0.286 SD 7.686

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.179

   95% KM (t) UCL 10.76

Assuming Gamma Distribution    95% KM (z) UCL 10.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.71

Minimum 2    95% KM (bootstrap t) UCL 14.08

Maximum 29.5    95% KM (BCA) UCL 10.94

Mean 8.81    95% KM (Percentile Bootstrap) UCL 10.76

Median 8.568 95% KM (Chebyshev) UCL 16.42

SD 7.428 97.5% KM (Chebyshev) UCL 20.53

k star 1.543 99% KM (Chebyshev) UCL 28.61

Theta star 5.708

Nu star 46.3 Potential UCLs to Use

AppChi2 31.69    95% KM (BCA) UCL 10.94
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   95% Adjusted Gamma UCL 13.51

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 15 Number of Detected Data 9

Number of Distinct Detected Data 7 Number of Non-Detect Data 6

Percent Non-Detects 40.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 11 Minimum Detected 2.398

Maximum Detected 42 Maximum Detected 3.738

Mean of Detected 23.32 Mean of Detected 3.004

SD of Detected 12.71 SD of Detected 0.582

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.844 Shapiro Wilk Test Statistic 0.821

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 17.89 Mean 2.713

SD 11.82 SD 0.575

   95% DL/2 (t) UCL 23.27    95%  H-Stat (DL/2) UCL 18.42

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 13.16 Mean in Log Scale 2.803

SD 17.49 SD in Log Scale 0.533

   95% MLE (t) UCL 21.11 Mean in Original Scale 19.01

   95% MLE (Tiku) UCL 25.8 SD in Original Scale 11.23

   95% Percentile Bootstrap UCL 23.45

   95% BCA Bootstrap UCL 24.32

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.476 Data appear Normal at 5% Significance Level



583 Theta Star 1.204

531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582

A B C D E F G H I J K L
nu star 44.57

A-D Test Statistic 0.728 Nonparametric Statistics

5% A-D Critical Value 0.726 Kaplan-Meier (KM) Method

K-S Test Statistic 0.726 Mean 18.49

5% K-S Critical Value 0.281 SD 11.01

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 3.018

   95% KM (t) UCL 23.81

Assuming Gamma Distribution    95% KM (z) UCL 23.46

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 23.68

Minimum 11    95% KM (bootstrap t) UCL 25.31

Maximum 42    95% KM (BCA) UCL 23.93

Mean 23.34    95% KM (Percentile Bootstrap) UCL 23.17

Median 23.4 95% KM (Chebyshev) UCL 31.65

SD 9.613 97.5% KM (Chebyshev) UCL 37.34

k star 4.765 99% KM (Chebyshev) UCL 48.52

Theta star 4.898

Nu star 143 Potential UCLs to Use

AppChi2 116.3    95% KM (t) UCL 23.81

   95% Gamma Approximate UCL 28.68    95% KM (Percentile Bootstrap) UCL 23.17

   95% Adjusted Gamma UCL 29.43

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 9 Minimum of Log Data 2.197

Maximum 22.8 Maximum of Log Data 3.127

Mean 12.81 Mean of log Data 2.512

Median 12 SD of log Data 0.278

SD 3.912

Coefficient of Variation 0.305

Skewness 1.332

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.868 Shapiro Wilk Test Statistic 0.924

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 14.59    95% H-UCL 14.72

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16.82

   95% Adjusted-CLT UCL 14.84  97.5% Chebyshev (MVUE) UCL 18.57

   95% Modified-t UCL 14.64    99% Chebyshev (MVUE) UCL 22

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.64 Data appear Gamma Distributed at 5% Significance Level
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Approximate Chi Square Value (.05) 278.8 Nonparametric Statistics

Adjusted Level of Significance 0.0324    95% CLT UCL 14.47

Adjusted Chi Square Value 274.2    95% Jackknife UCL 14.59

   95% Standard Bootstrap UCL 14.44

Anderson-Darling Test Statistic 0.474    95% Bootstrap-t UCL 15.14

Anderson-Darling 5% Critical Value 0.737    95% Hall's Bootstrap UCL 15.58

Kolmogorov-Smirnov Test Statistic 0.164    95% Percentile Bootstrap UCL 14.45

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 14.89

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 17.21

97.5% Chebyshev(Mean, Sd) UCL 19.11

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 22.86

   95% Approximate Gamma UCL 14.66

   95% Adjusted Gamma UCL 14.91

Potential UCL to Use Use 95% Approximate Gamma UCL 14.66

Mercury

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Minimum 0.05 Minimum of Log Data -2.996

Maximum 0.263 Maximum of Log Data -1.336

Mean 0.0762 Mean of log Data -2.688

Median 0.06 SD of log Data 0.418

SD 0.0531

Coefficient of Variation 0.697

Skewness 3.527

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.486 Shapiro Wilk Test Statistic 0.686

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.1    95% H-UCL 0.0927

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.109

   95% Adjusted-CLT UCL 0.112  97.5% Chebyshev (MVUE) UCL 0.125

   95% Modified-t UCL 0.102    99% Chebyshev (MVUE) UCL 0.155

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.682 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0207

nu star 110.5

Approximate Chi Square Value (.05) 87.2 Nonparametric Statistics

Adjusted Level of Significance 0.0324    95% CLT UCL 0.0988

Adjusted Chi Square Value 84.66    95% Jackknife UCL 0.1
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Anderson-Darling Test Statistic 2.028    95% Bootstrap-t UCL 0.168

Anderson-Darling 5% Critical Value 0.739    95% Hall's Bootstrap UCL 0.188

Kolmogorov-Smirnov Test Statistic 0.273    95% Percentile Bootstrap UCL 0.102

Kolmogorov-Smirnov 5% Critical Value 0.222    95% BCA Bootstrap UCL 0.119

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.136

97.5% Chebyshev(Mean, Sd) UCL 0.162

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.213

   95% Approximate Gamma UCL 0.0965

   95% Adjusted Gamma UCL 0.0994

Potential UCL to Use Use 95% Student's-t UCL 0.1

or 95% Modified-t UCL 0.102

Thallium

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Number of Missing Values 8 Percent Non-Detects 14.29%

Raw Statistics Log-transformed Statistics

Minimum Detected 8 Minimum Detected 2.079

Maximum Detected 11 Maximum Detected 2.398

Mean of Detected 9.667 Mean of Detected 2.264

SD of Detected 1.033 SD of Detected 0.11

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.916 Shapiro Wilk Test Statistic 0.902

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8.643 Mean 2.071

SD 2.868 SD 0.519

   95% DL/2 (t) UCL 10.75    95%  H-Stat (DL/2) UCL 11.92

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 9.667 Mean in Log Scale 2.226
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Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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   95% MLE (Tiku) UCL 10.41 SD in Original Scale 1.272

   95% Percentile Bootstrap UCL 10.14

   95% BCA Bootstrap UCL 9.915

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 50.56 Data appear Normal at 5% Significance Level

Theta Star 0.191

nu star 606.7

A-D Test Statistic 0.448 Nonparametric Statistics

5% A-D Critical Value 0.696 Kaplan-Meier (KM) Method

K-S Test Statistic 0.696 Mean 9.429

5% K-S Critical Value 0.332 SD 1.05

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.435

   95% KM (t) UCL 10.27

Assuming Gamma Distribution    95% KM (z) UCL 10.14

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.3

Minimum 7.914    95% KM (bootstrap t) UCL 10.15

Maximum 11    95% KM (BCA) UCL 10.29

Mean 9.416    95% KM (Percentile Bootstrap) UCL 10.14

Median 10 95% KM (Chebyshev) UCL 11.32

SD 1.152 97.5% KM (Chebyshev) UCL 12.14

k star 43.55 99% KM (Chebyshev) UCL 13.75

Theta star 0.216

Nu star 609.7 Potential UCLs to Use

AppChi2 553.4    95% KM (t) UCL 10.27

   95% Gamma Approximate UCL 10.37    95% KM (Percentile Bootstrap) UCL 10.14

   95% Adjusted Gamma UCL 10.69

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 12 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 6

Number of Missing Values 3 Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 14.89 Minimum Detected 2.701

Maximum Detected 87 Maximum Detected 4.466

Mean of Detected 45.22 Mean of Detected 3.683

SD of Detected 23.9 SD of Detected 0.582

Minimum Non-Detect 20 Minimum Non-Detect 2.996

Maximum Non-Detect 40 Maximum Non-Detect 3.689

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Warning:  There are only 6 Detected Values in this data
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.904 Shapiro Wilk Test Statistic 0.921

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 31.69 Mean 3.278

SD 21.6 SD 0.608

   95% DL/2 (t) UCL 42.89    95%  H-Stat (DL/2) UCL 34.85

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 26.69 Mean in Log Scale 3.297

SD 28.2 SD in Log Scale 0.592

   95% MLE (t) UCL 41.31 Mean in Original Scale 32.09

   95% MLE (Tiku) UCL 50.42 SD in Original Scale 21.45

   95% Percentile Bootstrap UCL 42.08

   95% BCA Bootstrap UCL 44.19

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.143 Data appear Normal at 5% Significance Level

Theta Star 21.1

nu star 25.71

A-D Test Statistic 0.363 Nonparametric Statistics

5% A-D Critical Value 0.7 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7 Mean 32.37

5% K-S Critical Value 0.333 SD 20.76

Data appear Gamma Distributed at 5% Significance Level SE of Mean 7.067

   95% KM (t) UCL 45.06

Assuming Gamma Distribution    95% KM (z) UCL 43.99

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 45.81

Minimum 14.89    95% KM (bootstrap t) UCL 46.38

Maximum 87    95% KM (BCA) UCL 52.72

Mean 45.08    95% KM (Percentile Bootstrap) UCL 51.38

Median 45.38 95% KM (Chebyshev) UCL 63.17

SD 16.24 97.5% KM (Chebyshev) UCL 76.5

k star 5.95 99% KM (Chebyshev) UCL 102.7

Theta star 7.577

Nu star 142.8 Potential UCLs to Use

AppChi2 116.2    95% KM (t) UCL 45.06

   95% Gamma Approximate UCL 55.41    95% KM (Percentile Bootstrap) UCL 51.38

   95% Adjusted Gamma UCL 57.21

Note: DL/2 is not a recommended method.
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General Statistics

Number of Valid Data 10 Number of Detected Data 10

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Missing Values 5 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 16 Minimum Detected 2.773

Maximum Detected 310 Maximum Detected 5.737

Mean of Detected 161.9 Mean of Detected 4.667

SD of Detected 114.6 SD of Detected 1.134

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.879 Shapiro Wilk Test Statistic 0.831

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 161.9 Mean 4.667

SD 114.6 SD 1.134

   95% DL/2 (t) UCL 228.3    95%  H-Stat (DL/2) UCL 727.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.999 Data appear Normal at 5% Significance Level

Theta Star 162.1

nu star 19.98

A-D Test Statistic 0.726 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.742 Mean 161.9

5% K-S Critical Value 0.272 SD 108.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 36.25

   95% KM (t) UCL 228.3

Assuming Gamma Distribution    95% KM (z) UCL 221.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 228.3

Minimum 16    95% KM (bootstrap t) UCL 227.2

Maximum 310    95% KM (BCA) UCL 215.8

Mean 161.9    95% KM (Percentile Bootstrap) UCL 217.4

Median 200 95% KM (Chebyshev) UCL 319.9
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Note: DL/2 is not a recommended method.
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Theta star 162.1

Nu star 19.98 Potential UCLs to Use

AppChi2 10.84    95% KM (t) UCL 228.3

   95% Gamma Approximate UCL 298.5    95% KM (Percentile Bootstrap) UCL 217.4

   95% Adjusted Gamma UCL 334
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM7.5W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 19 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 14

Number of Missing Values 15 Percent Non-Detects 73.68%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.047 Minimum Detected -3.058

Maximum Detected 0.972 Maximum Detected -0.0284

Mean of Detected 0.489 Mean of Detected -1.317

SD of Detected 0.414 SD of Detected 1.45

Minimum Non-Detect 0.0322 Minimum Non-Detect -3.436

Maximum Non-Detect 0.25 Maximum Non-Detect -1.386

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.21%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.873 Shapiro Wilk Test Statistic 0.799

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.184 Mean -2.381

SD 0.272 SD 1.117

   95% DL/2 (t) UCL 0.292    95%  H-Stat (DL/2) UCL 0.251

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0685 Mean in Log Scale -3.668

SD 0.628 SD in Log Scale 1.671

   95% MLE (t) UCL 0.318 Mean in Original Scale 0.138

   95% MLE (Tiku) UCL 0.633 SD in Original Scale 0.291

   95% Percentile Bootstrap UCL 0.254

   95% BCA Bootstrap UCL 0.281
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.519 Data appear Normal at 5% Significance Level

Theta Star 0.943

nu star 5.187

A-D Test Statistic 0.598 Nonparametric Statistics

5% A-D Critical Value 0.692 Kaplan-Meier (KM) Method

K-S Test Statistic 0.692 Mean 0.165

5% K-S Critical Value 0.365 SD 0.271

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0696

   95% KM (t) UCL 0.286

Assuming Gamma Distribution    95% KM (z) UCL 0.28

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.269

Minimum 0.047    95% KM (bootstrap t) UCL 0.305

Maximum 0.972    95% KM (BCA) UCL 0.761

Mean 0.418    95% KM (Percentile Bootstrap) UCL 0.697

Median 0.427 95% KM (Chebyshev) UCL 0.469

SD 0.219 97.5% KM (Chebyshev) UCL 0.6

k star 2.39 99% KM (Chebyshev) UCL 0.858

Theta star 0.175

Nu star 90.81 Potential UCLs to Use

AppChi2 69.84    95% KM (t) UCL 0.286

   95% Gamma Approximate UCL 0.544    95% KM (Percentile Bootstrap) UCL 0.697

   95% Adjusted Gamma UCL 0.556

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 35 Number of Detected Data 29

Number of Distinct Detected Data 28 Number of Non-Detect Data 6

Number of Missing Values 16 Percent Non-Detects 17.14%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.6 Minimum Detected 0.47

Maximum Detected 5.38 Maximum Detected 1.683

Mean of Detected 3.465 Mean of Detected 1.198

SD of Detected 0.979 SD of Detected 0.318

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.29%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.957 Shapiro Wilk Test Statistic 0.915

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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A B C D E F G H I J K L
Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.228 Mean 1.116

SD 1.044 SD 0.349

   95% DL/2 (t) UCL 3.527    95%  H-Stat (DL/2) UCL 3.466

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.173

SD in Log Scale 0.3

Mean in Original Scale 3.367

SD in Original Scale 0.933

   95% Percentile Bootstrap UCL 3.623

   95% BCA Bootstrap UCL 3.606

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 10.19 Data appear Normal at 5% Significance Level

Theta Star 0.34

nu star 590.9

A-D Test Statistic 0.837 Nonparametric Statistics

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

K-S Test Statistic 0.745 Mean 3.376

5% K-S Critical Value 0.162 SD 0.961

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.176

   95% KM (t) UCL 3.673

Assuming Gamma Distribution    95% KM (z) UCL 3.665

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.674

Minimum 1.6    95% KM (bootstrap t) UCL 3.661

Maximum 5.38    95% KM (BCA) UCL 3.65

Mean 3.445    95% KM (Percentile Bootstrap) UCL 3.67

Median 3.52 95% KM (Chebyshev) UCL 4.142

SD 0.92 97.5% KM (Chebyshev) UCL 4.474

k star 11.71 99% KM (Chebyshev) UCL 5.125

Theta star 0.294

Nu star 819.5 Potential UCLs to Use

AppChi2 754.1    95% KM (t) UCL 3.673

   95% Gamma Approximate UCL 3.744    95% KM (Percentile Bootstrap) UCL 3.67

   95% Adjusted Gamma UCL 3.759

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 51 Number of Detected Data 50

Number of Distinct Detected Data 44 Number of Non-Detect Data 1

Percent Non-Detects 1.96%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.5 Minimum Detected -0.693

Maximum Detected 3350 Maximum Detected 8.117

Mean of Detected 151 Mean of Detected 4.007

SD of Detected 472.7 SD of Detected 1.302
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A B C D E
Minimum Non-Detect

F
1.2

G H I J K
Minimum Non-Detect

L
0.182

Maximum Non-Detect 1.2 Maximum Non-Detect 0.182

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.272 Lilliefors Test Statistic 0.932

5% Lilliefors Critical Value 0.947 5% Lilliefors Critical Value 0.947

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 148 Mean 3.919

SD 468.5 SD 1.436

   95% DL/2 (t) UCL 257.9    95%  H-Stat (DL/2) UCL 231.8

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 134.9 Mean in Log Scale 3.952

SD 475.3 SD in Log Scale 1.347

   95% MLE (t) UCL 246.5 Mean in Original Scale 148.1

   95% MLE (Tiku) UCL 234.5 SD in Original Scale 468.5

   95% Percentile Bootstrap UCL 270.8

   95% BCA Bootstrap UCL 372.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.587 Data do not follow a Discernable Distribution (0.05)

Theta Star 257.1

nu star 58.71

A-D Test Statistic 3.834 Nonparametric Statistics

5% A-D Critical Value 0.805 Kaplan-Meier (KM) Method

K-S Test Statistic 0.805 Mean 148

5% K-S Critical Value 0.132 SD 463.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 65.61

   95% KM (t) UCL 258

Assuming Gamma Distribution    95% KM (z) UCL 255.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 257.9

Minimum 1E-09    95% KM (bootstrap t) UCL 690.7

Maximum 3350    95% KM (BCA) UCL 275.7

Mean 148    95% KM (Percentile Bootstrap) UCL 271.2

Median 46 95% KM (Chebyshev) UCL 434

SD 468.5 97.5% KM (Chebyshev) UCL 557.8

k star 0.427 99% KM (Chebyshev) UCL 800.8

Theta star 346.8

Nu star 43.53 Potential UCLs to Use

AppChi2 29.4    95% KM (Chebyshev) UCL 434

   95% Gamma Approximate UCL 219.1

   95% Adjusted Gamma UCL 221.7

Note: DL/2 is not a recommended method.

Benzo(a)pyrene
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264
265 Mean 129.1    95% KM (Percentile Bootstrap) UCL 224.1

A B C D E F G H I J K L
General Statistics

Number of Valid Data 51 Number of Detected Data 49

Number of Distinct Detected Data 38 Number of Non-Detect Data 2

Percent Non-Detects 3.92%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.5 Minimum Detected 0.916

Maximum Detected 2470 Maximum Detected 7.812

Mean of Detected 134.4 Mean of Detected 4.099

SD of Detected 354.6 SD of Detected 1.074

Minimum Non-Detect 0.33 Minimum Non-Detect -1.109

Maximum Non-Detect 0.83 Maximum Non-Detect -0.186

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 49

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 3.92%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.314 Lilliefors Test Statistic 0.948

5% Lilliefors Critical Value 0.947 5% Lilliefors Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 129.2 Mean 3.886

SD 348.5 SD 1.501

   95% DL/2 (t) UCL 210.9    95%  H-Stat (DL/2) UCL 237.9

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 119.6 Mean in Log Scale 4.001

SD 353.8 SD in Log Scale 1.16

   95% MLE (t) UCL 202.7 Mean in Original Scale 129.3

   95% MLE (Tiku) UCL 194 SD in Original Scale 348.4

   95% Percentile Bootstrap UCL 219.3

   95% BCA Bootstrap UCL 282.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.715 Data appear Lognormal at 5% Significance Level

Theta Star 188

nu star 70.08

A-D Test Statistic 3.832 Nonparametric Statistics

5% A-D Critical Value 0.793 Kaplan-Meier (KM) Method

K-S Test Statistic 0.793 Mean 129.2

5% K-S Critical Value 0.132 SD 345

Data not Gamma Distributed at 5% Significance Level SE of Mean 48.81

   95% KM (t) UCL 211

Assuming Gamma Distribution    95% KM (z) UCL 209.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 210.6

Minimum 1E-09    95% KM (bootstrap t) UCL 435.4

Maximum 2470    95% KM (BCA) UCL 228.8
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A-D Test Statistic 3.763 Nonparametric Statistics

A B C D E F G H I J K L
Median 48 95% KM (Chebyshev) UCL 342

SD 348.5 97.5% KM (Chebyshev) UCL 434.1

k star 0.373 99% KM (Chebyshev) UCL 614.9

Theta star 346.5

Nu star 38.01 Potential UCLs to Use

AppChi2 24.9    95% KM (Chebyshev) UCL 342

   95% Gamma Approximate UCL 197.2

   95% Adjusted Gamma UCL 199.7

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 51 Number of Detected Data 50

Number of Distinct Detected Data 44 Number of Non-Detect Data 1

Percent Non-Detects 1.96%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.2 Minimum Detected 0.182

Maximum Detected 3380 Maximum Detected 8.126

Mean of Detected 173.4 Mean of Detected 4.185

SD of Detected 485.5 SD of Detected 1.252

Minimum Non-Detect 0.72 Minimum Non-Detect -0.329

Maximum Non-Detect 0.72 Maximum Non-Detect -0.329

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.317 Lilliefors Test Statistic 0.949

5% Lilliefors Critical Value 0.947 5% Lilliefors Critical Value 0.947

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 170 Mean 4.083

SD 481.2 SD 1.438

   95% DL/2 (t) UCL 283    95%  H-Stat (DL/2) UCL 278.7

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 163.5 Mean in Log Scale 4.124

SD 482.4 SD in Log Scale 1.314

   95% MLE (t) UCL 276.7 Mean in Original Scale 170.1

   95% MLE (Tiku) UCL 264 SD in Original Scale 481.2

   95% Percentile Bootstrap UCL 299.7

   95% BCA Bootstrap UCL 415.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.607 Data appear Lognormal at 5% Significance Level

Theta Star 285.6

nu star 60.73



371    95% MLE (t) UCL 85.82 Mean in Original Scale 60.76
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A B C D E F G H I J K L
5% A-D Critical Value 0.803 Kaplan-Meier (KM) Method

K-S Test Statistic 0.803 Mean 170

5% K-S Critical Value 0.131 SD 476.5

Data not Gamma Distributed at 5% Significance Level SE of Mean 67.4

   95% KM (t) UCL 283

Assuming Gamma Distribution    95% KM (z) UCL 280.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 282.9

Minimum 1E-09    95% KM (bootstrap t) UCL 591

Maximum 3380    95% KM (BCA) UCL 295

Mean 170    95% KM (Percentile Bootstrap) UCL 300.1

Median 59 95% KM (Chebyshev) UCL 463.8

SD 481.2 97.5% KM (Chebyshev) UCL 590.9

k star 0.436 99% KM (Chebyshev) UCL 840.6

Theta star 390.4

Nu star 44.43 Potential UCLs to Use

AppChi2 30.14    95% KM (Chebyshev) UCL 463.8

   95% Gamma Approximate UCL 250.6

   95% Adjusted Gamma UCL 253.5

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 44 Number of Detected Data 43

Number of Distinct Detected Data 37 Number of Non-Detect Data 1

Number of Missing Values 7 Percent Non-Detects 2.27%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.79 Minimum Detected -0.236

Maximum Detected 689 Maximum Detected 6.535

Mean of Detected 62.12 Mean of Detected 3.533

SD of Detected 105.3 SD of Detected 1.176

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.437 Shapiro Wilk Test Statistic 0.902

5% Shapiro Wilk Critical Value 0.943 5% Shapiro Wilk Critical Value 0.943

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 60.71 Mean 3.421

SD 104.5 SD 1.378

   95% DL/2 (t) UCL 87.19    95%  H-Stat (DL/2) UCL 135.7

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 59.23 Mean in Log Scale 3.469

SD 104.9 SD in Log Scale 1.237



424 Shapiro Wilk Test Statistic 0.874 Shapiro Wilk Test Statistic 0.966
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A B C D E F G H I J K L
   95% MLE (Tiku) UCL 83.32 SD in Original Scale 104.5

   95% Percentile Bootstrap UCL 89.44

   95% BCA Bootstrap UCL 106.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.92 Data do not follow a Discernable Distribution (0.05)

Theta Star 67.54

nu star 79.1

A-D Test Statistic 1.669 Nonparametric Statistics

5% A-D Critical Value 0.779 Kaplan-Meier (KM) Method

K-S Test Statistic 0.779 Mean 60.73

5% K-S Critical Value 0.139 SD 103.3

Data not Gamma Distributed at 5% Significance Level SE of Mean 15.75

   95% KM (t) UCL 87.21

Assuming Gamma Distribution    95% KM (z) UCL 86.64

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 87.19

Minimum 1E-09    95% KM (bootstrap t) UCL 131.2

Maximum 689    95% KM (BCA) UCL 92.02

Mean 60.71    95% KM (Percentile Bootstrap) UCL 90.35

Median 37 95% KM (Chebyshev) UCL 129.4

SD 104.5 97.5% KM (Chebyshev) UCL 159.1

k star 0.533 99% KM (Chebyshev) UCL 217.5

Theta star 113.9

Nu star 46.92 Potential UCLs to Use

AppChi2 32.2    95% KM (Chebyshev) UCL 129.4

   95% Gamma Approximate UCL 88.46

   95% Adjusted Gamma UCL 89.61

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 39 Number of Detected Data 27

Number of Distinct Detected Data 23 Number of Non-Detect Data 12

Number of Missing Values 12 Percent Non-Detects 30.77%

Raw Statistics Log-transformed Statistics

Minimum Detected 34 Minimum Detected 3.526

Maximum Detected 622 Maximum Detected 6.433

Mean of Detected 189.3 Mean of Detected 4.986

SD of Detected 137.9 SD of Detected 0.755

Minimum Non-Detect 6.7 Minimum Non-Detect 1.902

Maximum Non-Detect 279 Maximum Non-Detect 5.631

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.18%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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A B C D E F G H I J K L
5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 141.9 Mean 4.364

SD 136.7 SD 1.296

   95% DL/2 (t) UCL 178.8    95%  H-Stat (DL/2) UCL 285.5

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.553

SD in Log Scale 0.931

Mean in Original Scale 142.9

SD in Original Scale 134.4

   95% Percentile Bootstrap UCL 178

   95% BCA Bootstrap UCL 181.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.89 Data appear Gamma Distributed at 5% Significance Level

Theta Star 100.2

nu star 102

A-D Test Statistic 0.434 Nonparametric Statistics

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

K-S Test Statistic 0.756 Mean 145.3

5% K-S Critical Value 0.17 SD 132

Data appear Gamma Distributed at 5% Significance Level SE of Mean 21.7

   95% KM (t) UCL 181.9

Assuming Gamma Distribution    95% KM (z) UCL 181

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 180.8

Minimum 34    95% KM (bootstrap t) UCL 191.4

Maximum 622    95% KM (BCA) UCL 185

Mean 161.7    95% KM (Percentile Bootstrap) UCL 183.5

Median 113 95% KM (Chebyshev) UCL 239.9

SD 127.2 97.5% KM (Chebyshev) UCL 280.8

k star 1.836 99% KM (Chebyshev) UCL 361.2

Theta star 88.05

Nu star 143.2 Potential UCLs to Use

AppChi2 116.6    95% KM (Percentile Bootstrap) UCL 183.5

   95% Gamma Approximate UCL 198.6

   95% Adjusted Gamma UCL 200.3

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 51 Number of Detected Data 36

Number of Distinct Detected Data 29 Number of Non-Detect Data 15

Percent Non-Detects 29.41%

Raw Statistics Log-transformed Statistics
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A B C D E F G H I J K L
Maximum Detected 345 Maximum Detected 5.844

Mean of Detected 24.73 Mean of Detected 2.223

SD of Detected 59.12 SD of Detected 1.244

Minimum Non-Detect 0.38 Minimum Non-Detect -0.968

Maximum Non-Detect 27.9 Maximum Non-Detect 3.329

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 45

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.24%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.395 Lilliefors Test Statistic 0.955

5% Lilliefors Critical Value 0.935 5% Lilliefors Critical Value 0.935

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 19.87 Mean 2.065

SD 50.09 SD 1.299

   95% DL/2 (t) UCL 31.62    95%  H-Stat (DL/2) UCL 22.89

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 1.934

SD in Log Scale 1.248

Mean in Original Scale 18.92

SD in Original Scale 50.33

   95% Percentile Bootstrap UCL 31.96

   95% BCA Bootstrap UCL 40.73

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.59 Data appear Lognormal at 5% Significance Level

Theta Star 41.89

nu star 42.5

A-D Test Statistic 2.757 Nonparametric Statistics

5% A-D Critical Value 0.8 Kaplan-Meier (KM) Method

K-S Test Statistic 0.8 Mean 18.94

5% K-S Critical Value 0.154 SD 49.84

Data not Gamma Distributed at 5% Significance Level SE of Mean 7.085

   95% KM (t) UCL 30.81

Assuming Gamma Distribution    95% KM (z) UCL 30.59

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 30.71

Minimum 0.62    95% KM (bootstrap t) UCL 56.07

Maximum 345    95% KM (BCA) UCL 32.95

Mean 23.43    95% KM (Percentile Bootstrap) UCL 31.37

Median 9 95% KM (Chebyshev) UCL 49.82

SD 50.01 97.5% KM (Chebyshev) UCL 63.18

k star 0.743 99% KM (Chebyshev) UCL 89.43

Theta star 31.54

Nu star 75.78 Potential UCLs to Use

AppChi2 56.73    95% KM (Chebyshev) UCL 49.82
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A B C D E F G H I J K L
   95% Adjusted Gamma UCL 31.56

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 51 Number of Detected Data 49

Number of Distinct Detected Data 38 Number of Non-Detect Data 2

Percent Non-Detects 3.92%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.7 Minimum Detected 0.993

Maximum Detected 1130 Maximum Detected 7.03

Mean of Detected 87.28 Mean of Detected 3.799

SD of Detected 176.1 SD of Detected 1.014

Minimum Non-Detect 0.36 Minimum Non-Detect -1.022

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 49

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 3.92%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.415 Lilliefors Test Statistic 0.945

5% Lilliefors Critical Value 0.947 5% Lilliefors Critical Value 0.947

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 83.87 Mean 3.589

SD 173.4 SD 1.445

   95% DL/2 (t) UCL 124.6    95%  H-Stat (DL/2) UCL 157.8

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 79.35 Mean in Log Scale 3.706

SD 176.3 SD in Log Scale 1.097

   95% MLE (t) UCL 120.7 Mean in Original Scale 84.02

   95% MLE (Tiku) UCL 116.7 SD in Original Scale 173.3

   95% Percentile Bootstrap UCL 128.6

   95% BCA Bootstrap UCL 149.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.835 Data do not follow a Discernable Distribution (0.05)

Theta Star 104.5

nu star 81.83

A-D Test Statistic 3.589 Nonparametric Statistics

5% A-D Critical Value 0.786 Kaplan-Meier (KM) Method

K-S Test Statistic 0.786 Mean 83.96

5% K-S Critical Value 0.131 SD 171.6
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   95% KM (t) UCL

L
124.7

Assuming Gamma Distribution    95% KM (z) UCL 123.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 124.4

Minimum 1E-09    95% KM (bootstrap t) UCL 203.6

Maximum 1130    95% KM (BCA) UCL 133.9

Mean 83.86    95% KM (Percentile Bootstrap) UCL 128.4

Median 34 95% KM (Chebyshev) UCL 189.8

SD 173.4 97.5% KM (Chebyshev) UCL 235.6

k star 0.4 99% KM (Chebyshev) UCL 325.6

Theta star 209.5

Nu star 40.83 Potential UCLs to Use

AppChi2 27.19    95% KM (Chebyshev) UCL 189.8

   95% Gamma Approximate UCL 125.9

   95% Adjusted Gamma UCL 127.5

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Data 39 Number of Detected Data 39

Number of Distinct Detected Data 30 Number of Non-Detect Data 0

Number of Missing Values 12 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.84 Minimum Detected 1.765

Maximum Detected 71.7 Maximum Detected 4.272

Mean of Detected 16.55 Mean of Detected 2.685

SD of Detected 11.18 SD of Detected 0.453

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.572 Shapiro Wilk Test Statistic 0.869

5% Shapiro Wilk Critical Value 0.939 5% Shapiro Wilk Critical Value 0.939

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 16.55 Mean 2.685

SD 11.18 SD 0.453

   95% DL/2 (t) UCL 19.57    95%  H-Stat (DL/2) UCL 18.64

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    
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Mean 0.0769 Mean -2.819

A B C D E F G H I J K L
Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.964 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.176

nu star 309.2

A-D Test Statistic 2.625 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

K-S Test Statistic 0.752 Mean 16.55

5% K-S Critical Value 0.142 SD 11.04

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.79

   95% KM (t) UCL 19.57

Assuming Gamma Distribution    95% KM (z) UCL 19.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19.57

Minimum 5.84    95% KM (bootstrap t) UCL 24.04

Maximum 71.7    95% KM (BCA) UCL 19.36

Mean 16.55    95% KM (Percentile Bootstrap) UCL 19.82

Median 15.1 95% KM (Chebyshev) UCL 24.36

SD 11.18 97.5% KM (Chebyshev) UCL 27.73

k star 3.964 99% KM (Chebyshev) UCL 34.37

Theta star 4.176

Nu star 309.2 Potential UCLs to Use

AppChi2 269.4    95% KM (Chebyshev) UCL 24.36

   95% Gamma Approximate UCL 18.99

   95% Adjusted Gamma UCL 19.1

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 39 Number of Detected Data 38

Number of Distinct Detected Data 27 Number of Non-Detect Data 1

Number of Missing Values 12 Percent Non-Detects 2.56%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.016 Minimum Detected -4.135

Maximum Detected 0.46 Maximum Detected -0.777

Mean of Detected 0.0778 Mean of Detected -2.808

SD of Detected 0.0777 SD of Detected 0.676

Minimum Non-Detect 0.08 Minimum Non-Detect -2.526

Maximum Non-Detect 0.08 Maximum Non-Detect -2.526

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.564 Shapiro Wilk Test Statistic 0.909

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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   95% DL/2 (t) UCL 0.0976    95%  H-Stat (DL/2) UCL 0.0941

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.814

SD in Log Scale 0.668

Mean in Original Scale 0.0771

SD in Original Scale 0.0768

   95% Percentile Bootstrap UCL 0.0987

   95% BCA Bootstrap UCL 0.107

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.961 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0397

nu star 149.1

A-D Test Statistic 2.049 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 0.0772

5% K-S Critical Value 0.145 SD 0.0759

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0123

   95% KM (t) UCL 0.0979

Assuming Gamma Distribution    95% KM (z) UCL 0.0974

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0979

Minimum 0.016    95% KM (bootstrap t) UCL 0.129

Maximum 0.46    95% KM (BCA) UCL 0.0998

Mean 0.0776    95% KM (Percentile Bootstrap) UCL 0.1

Median 0.067 95% KM (Chebyshev) UCL 0.131

SD 0.0767 97.5% KM (Chebyshev) UCL 0.154

k star 2.011 99% KM (Chebyshev) UCL 0.2

Theta star 0.0386

Nu star 156.9 Potential UCLs to Use

AppChi2 128.9    95% KM (Chebyshev) UCL 0.131

   95% Gamma Approximate UCL 0.0944

   95% Adjusted Gamma UCL 0.0951

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 51 Number of Detected Data 33

Number of Distinct Detected Data 28 Number of Non-Detect Data 18

Percent Non-Detects 35.29%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.1 Minimum Detected 1.808

Maximum Detected 154 Maximum Detected 5.037

Mean of Detected 35.11 Mean of Detected 3.211

SD of Detected 34.78 SD of Detected 0.814

Minimum Non-Detect 0.51 Minimum Non-Detect -0.673

Maximum Non-Detect 24.5 Maximum Non-Detect 3.199
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For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 17

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.72 Lilliefors Test Statistic 0.96

5% Lilliefors Critical Value 0.931 5% Lilliefors Critical Value 0.931

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 25.02 Mean 2.548

SD 31.17 SD 1.368

   95% DL/2 (t) UCL 32.33    95%  H-Stat (DL/2) UCL 39.13

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.684

SD in Log Scale 1.01

Mean in Original Scale 24.91

SD in Original Scale 31.18

   95% Percentile Bootstrap UCL 32.55

   95% BCA Bootstrap UCL 35.13

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.462 Data appear Lognormal at 5% Significance Level

Theta Star 24.02

nu star 96.48

A-D Test Statistic 1.127 Nonparametric Statistics

5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

K-S Test Statistic 0.764 Mean 25.58

5% K-S Critical Value 0.156 SD 30.49

Data not Gamma Distributed at 5% Significance Level SE of Mean 4.347

   95% KM (t) UCL 32.86

Assuming Gamma Distribution    95% KM (z) UCL 32.73

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 32.76

Minimum 2.685    95% KM (bootstrap t) UCL 35.58

Maximum 154    95% KM (BCA) UCL 32.94

Mean 29.77    95% KM (Percentile Bootstrap) UCL 33.04

Median 22.44 95% KM (Chebyshev) UCL 44.53

SD 30.61 97.5% KM (Chebyshev) UCL 52.73

k star 1.153 99% KM (Chebyshev) UCL 68.83

Theta star 25.82

Nu star 117.6 Potential UCLs to Use

AppChi2 93.54    95% KM (BCA) UCL 32.94

   95% Gamma Approximate UCL 37.41

   95% Adjusted Gamma UCL 37.67

Note: DL/2 is not a recommended method.

Thallium
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Number of Valid Data 14 Number of Detected Data 13

Number of Distinct Detected Data 9 Number of Non-Detect Data 1

Number of Missing Values 37 Percent Non-Detects 7.14%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.11 Minimum Detected -2.207

Maximum Detected 11 Maximum Detected 2.398

Mean of Detected 6.488 Mean of Detected 1.118

SD of Detected 4.049 SD of Detected 1.878

Minimum Non-Detect 0.0757 Minimum Non-Detect -2.581

Maximum Non-Detect 0.0757 Maximum Non-Detect -2.581

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.854 Shapiro Wilk Test Statistic 0.639

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.028 Mean 0.804

SD 4.255 SD 2.153

   95% DL/2 (t) UCL 8.042    95%  H-Stat (DL/2) UCL 425.4

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 5.886 Mean in Log Scale 0.854

SD 4.359 SD in Log Scale 2.056

   95% MLE (t) UCL 7.949 Mean in Original Scale 6.03

   95% MLE (Tiku) UCL 7.944 SD in Original Scale 4.251

   95% Percentile Bootstrap UCL 7.865

   95% BCA Bootstrap UCL 7.659

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.659 Data do not follow a Discernable Distribution (0.05)

Theta Star 9.846

nu star 17.13

A-D Test Statistic 2.014 Nonparametric Statistics

5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

K-S Test Statistic 0.768 Mean 6.033

5% K-S Critical Value 0.245 SD 4.093

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.139

   95% KM (t) UCL 8.049

Assuming Gamma Distribution    95% KM (z) UCL 7.906

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 8.043

Minimum 0.11    95% KM (bootstrap t) UCL 7.856

Maximum 11    95% KM (BCA) UCL 8

Mean 6.141    95% KM (Percentile Bootstrap) UCL 7.946

Median 7.5 95% KM (Chebyshev) UCL 11

SD 4.102 97.5% KM (Chebyshev) UCL 13.14
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Nu star 18.92 Potential UCLs to Use

AppChi2 10.06    99% KM (Chebyshev) UCL 17.36

   95% Gamma Approximate UCL 11.55

   95% Adjusted Gamma UCL 12.61

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 20 Number of Detected Data 16

Number of Distinct Detected Data 16 Number of Non-Detect Data 4

Number of Missing Values 30 Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.136 Minimum Detected 1.636

Maximum Detected 769.6 Maximum Detected 6.646

Mean of Detected 106.5 Mean of Detected 4.006

SD of Detected 181.9 SD of Detected 1.122

Minimum Non-Detect 1.3 Minimum Non-Detect 0.262

Maximum Non-Detect 16 Maximum Non-Detect 2.773

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 14

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 30.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.481 Shapiro Wilk Test Statistic 0.952

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 85.73 Mean 3.311

SD 167.1 SD 1.792

   95% DL/2 (t) UCL 150.3    95%  H-Stat (DL/2) UCL 352.3

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 42.81 Mean in Log Scale 3.524

SD 204.9 SD in Log Scale 1.407

   95% MLE (t) UCL 122 Mean in Original Scale 86.18

   95% MLE (Tiku) UCL 125.2 SD in Original Scale 166.9

   95% Percentile Bootstrap UCL 157.7

   95% BCA Bootstrap UCL 192.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.761 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 139.9

nu star 24.35



953
954 Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952

A B C D E F G H I J K L
5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

K-S Test Statistic 0.768 Mean 86.28

5% K-S Critical Value 0.222 SD 162.6

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 37.55

   95% KM (t) UCL 151.2

Assuming Gamma Distribution    95% KM (z) UCL 148

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 149.6

Minimum 1E-09    95% KM (bootstrap t) UCL 296.7

Maximum 769.6    95% KM (BCA) UCL 159.7

Mean 85.17    95% KM (Percentile Bootstrap) UCL 158.8

Median 39.9 95% KM (Chebyshev) UCL 250

SD 167.4 97.5% KM (Chebyshev) UCL 320.8

k star 0.155 99% KM (Chebyshev) UCL 459.9

Theta star 548

Nu star 6.217 Potential UCLs to Use

AppChi2 1.752    95% KM (Chebyshev) UCL 250

   95% Gamma Approximate UCL 302.3

   95% Adjusted Gamma UCL 336.9

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 28 Number of Detected Data 20

Number of Distinct Detected Data 19 Number of Non-Detect Data 8

Number of Missing Values 22 Percent Non-Detects 28.57%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.122 Minimum Detected -2.102

Maximum Detected 265 Maximum Detected 5.58

Mean of Detected 28.86 Mean of Detected 1.539

SD of Detected 65.8 SD of Detected 1.95

Minimum Non-Detect 0.18 Minimum Non-Detect -1.715

Maximum Non-Detect 4.2 Maximum Non-Detect 1.435

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 60.71%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.486 Shapiro Wilk Test Statistic 0.949

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 20.98 Mean 1.032

SD 56.63 SD 1.952

   95% DL/2 (t) UCL 39.21    95%  H-Stat (DL/2) UCL 46.51
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Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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MLE yields a negative mean

F G H I J K
Mean in Log Scale

L
0.775

SD in Log Scale 2.09

Mean in Original Scale 20.73

SD in Original Scale 56.73

   95% Percentile Bootstrap UCL 39.98

   95% BCA Bootstrap UCL 47.88

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.344 Data appear Lognormal at 5% Significance Level

Theta Star 83.78

nu star 13.78

A-D Test Statistic 1.745 Nonparametric Statistics

5% A-D Critical Value 0.831 Kaplan-Meier (KM) Method

K-S Test Statistic 0.831 Mean 20.83

5% K-S Critical Value 0.208 SD 55.67

Data not Gamma Distributed at 5% Significance Level SE of Mean 10.79

   95% KM (t) UCL 39.21

Assuming Gamma Distribution    95% KM (z) UCL 38.58

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 39.05

Minimum 1E-09    95% KM (bootstrap t) UCL 59.7

Maximum 265    95% KM (BCA) UCL 41.71

Mean 20.61    95% KM (Percentile Bootstrap) UCL 40.18

Median 2.791 95% KM (Chebyshev) UCL 67.88

SD 56.77 97.5% KM (Chebyshev) UCL 88.24

k star 0.116 99% KM (Chebyshev) UCL 128.2

Theta star 177.9

Nu star 6.488 Potential UCLs to Use

AppChi2 1.894    99% KM (Chebyshev) UCL 128.2

   95% Gamma Approximate UCL 70.61

   95% Adjusted Gamma UCL 76.64

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

Number of Missing Values 9 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.197 Minimum Detected -1.625

Maximum Detected 3.467 Maximum Detected 1.243

Mean of Detected 0.929 Mean of Detected -0.532

SD of Detected 1.09 SD of Detected 0.979

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 8 Detected Values in this data
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.703 Shapiro Wilk Test Statistic 0.927

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.929 Mean -0.532

SD 1.09 SD 0.979

   95% DL/2 (t) UCL 1.659    95%  H-Stat (DL/2) UCL 3.302

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.853 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.089

nu star 13.65

A-D Test Statistic 0.464 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

K-S Test Statistic 0.732 Mean 0.929

5% K-S Critical Value 0.3 SD 1.02

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.385

   95% KM (t) UCL 1.659

Assuming Gamma Distribution    95% KM (z) UCL 1.563

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.659

Minimum 0.197    95% KM (bootstrap t) UCL 3.151

Maximum 3.467    95% KM (BCA) UCL 1.626

Mean 0.929    95% KM (Percentile Bootstrap) UCL 1.586

Median 0.592 95% KM (Chebyshev) UCL 2.609

SD 1.09 97.5% KM (Chebyshev) UCL 3.336

k star 0.853 99% KM (Chebyshev) UCL 4.764

Theta star 1.089

Nu star 13.65 Potential UCLs to Use

AppChi2 6.33    95% KM (Chebyshev) UCL 2.609

   95% Gamma Approximate UCL 2.002

   95% Adjusted Gamma UCL 2.473

Note: DL/2 is not a recommended method.
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   95% KM (t) UCL 1688

1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110

Data appear Gamma Distributed at 5% Significance Level SE of Mean 242.4

A B C D E F G H I J K L
General Statistics

Number of Valid Data 9 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Missing Values 8 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 81.63 Minimum Detected 4.402

Maximum Detected 2508 Maximum Detected 7.827

Mean of Detected 1238 Mean of Detected 6.823

SD of Detected 727.3 SD of Detected 1.032

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.984 Shapiro Wilk Test Statistic 0.799

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1238 Mean 6.823

SD 727.3 SD 1.032

   95% DL/2 (t) UCL 1688    95%  H-Stat (DL/2) UCL 5235

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.294 Data appear Normal at 5% Significance Level

Theta Star 956.6

nu star 23.29

A-D Test Statistic 0.502 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

K-S Test Statistic 0.731 Mean 1238

5% K-S Critical Value 0.283 SD 685.7



1164
1165
1166

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163

A B C D E F G H I J K L
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1688

Minimum 81.63    95% KM (bootstrap t) UCL 1697

Maximum 2508    95% KM (BCA) UCL 1622

Mean 1238    95% KM (Percentile Bootstrap) UCL 1611

Median 1167 95% KM (Chebyshev) UCL 2294

SD 727.3 97.5% KM (Chebyshev) UCL 2751

k star 1.294 99% KM (Chebyshev) UCL 3650

Theta star 956.6

Nu star 23.29 Potential UCLs to Use

AppChi2 13.31    95% KM (t) UCL 1688

   95% Gamma Approximate UCL 2166    95% KM (Percentile Bootstrap) UCL 1611

   95% Adjusted Gamma UCL 2453

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Missing Values 8 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.237 Minimum Detected -1.441

Maximum Detected 1.626 Maximum Detected 0.486

Mean of Detected 0.665 Mean of Detected -0.56

SD of Detected 0.415 SD of Detected 0.578

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.844 Shapiro Wilk Test Statistic 0.969

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.665 Mean -0.56

SD 0.415 SD 0.578

   95% DL/2 (t) UCL 0.922    95%  H-Stat (DL/2) UCL 1.099



1217
1218
1219 It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

the resulting calculations may not be reliable enough tp draw conclusions

1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216

A B C D E F G H I J K L
Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.379 Data appear Normal at 5% Significance Level

Theta Star 0.279

nu star 42.82

A-D Test Statistic 0.271 Nonparametric Statistics

5% A-D Critical Value 0.726 Kaplan-Meier (KM) Method

K-S Test Statistic 0.726 Mean 0.665

5% K-S Critical Value 0.281 SD 0.391

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.138

   95% KM (t) UCL 0.922

Assuming Gamma Distribution    95% KM (z) UCL 0.892

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.922

Minimum 0.237    95% KM (bootstrap t) UCL 1.073

Maximum 1.626    95% KM (BCA) UCL 0.889

Mean 0.665    95% KM (Percentile Bootstrap) UCL 0.891

Median 0.524 95% KM (Chebyshev) UCL 1.268

SD 0.415 97.5% KM (Chebyshev) UCL 1.529

k star 2.379 99% KM (Chebyshev) UCL 2.041

Theta star 0.279

Nu star 42.82 Potential UCLs to Use

AppChi2 28.82    95% KM (t) UCL 0.922

   95% Gamma Approximate UCL 0.988    95% KM (Percentile Bootstrap) UCL 0.891

   95% Adjusted Gamma UCL 1.077

Note: DL/2 is not a recommended method.

Total PCB_Congeners

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Missing Values 8 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2002 Minimum Detected 7.602

Maximum Detected 59628 Maximum Detected 11

Mean of Detected 25505 Mean of Detected 9.835

SD of Detected 16875 SD of Detected 1.011

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set



1270
1271
1272

General Statistics

Number of Valid Data 9 Number of Detected Data 9

1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269

A B C D E F G H I J K L

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.944 Shapiro Wilk Test Statistic 0.85

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 25505 Mean 9.835

SD 16875 SD 1.011

   95% DL/2 (t) UCL 35966    95%  H-Stat (DL/2) UCL 100083

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.243 Data appear Normal at 5% Significance Level

Theta Star 20522

nu star 22.37

A-D Test Statistic 0.426 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

K-S Test Statistic 0.732 Mean 25505

5% K-S Critical Value 0.283 SD 15910

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5625

   95% KM (t) UCL 35966

Assuming Gamma Distribution    95% KM (z) UCL 34758

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 35966

Minimum 2002    95% KM (bootstrap t) UCL 38010

Maximum 59628    95% KM (BCA) UCL 34632

Mean 25505    95% KM (Percentile Bootstrap) UCL 34559

Median 26325 95% KM (Chebyshev) UCL 50025

SD 16875 97.5% KM (Chebyshev) UCL 60634

k star 1.243 99% KM (Chebyshev) UCL 81475

Theta star 20522

Nu star 22.37 Potential UCLs to Use

AppChi2 12.62    95% KM (t) UCL 35966

   95% Gamma Approximate UCL 45224    95% KM (Percentile Bootstrap) UCL 34559

   95% Adjusted Gamma UCL 51391

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted



1323
1324
1325 Minimum 1920    95% KM (bootstrap t) UCL 35664

Assuming Gamma Distribution    95% KM (z) UCL 33128

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 34285

1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322

A B C D E F G H I J K L
Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Missing Values 8 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1920 Minimum Detected 7.56

Maximum Detected 57120 Maximum Detected 10.95

Mean of Detected 24268 Mean of Detected 9.784

SD of Detected 16160 SD of Detected 1.011

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Test Statistic 0.852

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 24268 Mean 9.784

SD 16160 SD 1.011

   95% DL/2 (t) UCL 34285    95%  H-Stat (DL/2) UCL 95011

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.239 Data appear Normal at 5% Significance Level

Theta Star 19586

nu star 22.3

A-D Test Statistic 0.423 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

K-S Test Statistic 0.732 Mean 24268

5% K-S Critical Value 0.283 SD 15236

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5387

   95% KM (t) UCL 34285



1376
1377
1378 SD in Original Scale     N/A    

Mean in Original Scale     N/A    

SD in Log Scale     N/A    

1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375

A B C D E F G H I J K L
Maximum 57120    95% KM (BCA) UCL 32580

Mean 24268    95% KM (Percentile Bootstrap) UCL 32713

Median 25016 95% KM (Chebyshev) UCL 47748

SD 16160 97.5% KM (Chebyshev) UCL 57908

k star 1.239 99% KM (Chebyshev) UCL 77865

Theta star 19586

Nu star 22.3 Potential UCLs to Use

AppChi2 12.57    95% KM (t) UCL 34285

   95% Gamma Approximate UCL 43073    95% KM (Percentile Bootstrap) UCL 32713

   95% Adjusted Gamma UCL 48959

Note: DL/2 is not a recommended method.

Total TEQ

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 11 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.47 Minimum Detected -0.755

Maximum Detected 3.98 Maximum Detected 1.381

Mean of Detected 1.524 Mean of Detected 0.17

SD of Detected 1.291 SD of Detected 0.751

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.808 Shapiro Wilk Test Statistic 0.976

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.524 Mean 0.17

SD 1.291 SD 0.751

   95% DL/2 (t) UCL 2.586    95%  H-Stat (DL/2) UCL 4.809

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    



1405
1406
1407

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 4.358

1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404

A B C D E F G H I J K L
   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.183 Data appear Normal at 5% Significance Level

Theta Star 1.289

nu star 14.19

A-D Test Statistic 0.296 Nonparametric Statistics

5% A-D Critical Value 0.704 Kaplan-Meier (KM) Method

K-S Test Statistic 0.704 Mean 1.524

5% K-S Critical Value 0.336 SD 1.179

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.527

   95% KM (t) UCL 2.586

Assuming Gamma Distribution    95% KM (z) UCL 2.391

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.586

Minimum 0.47    95% KM (bootstrap t) UCL 4.222

Maximum 3.98    95% KM (BCA) UCL 2.294

Mean 1.524    95% KM (Percentile Bootstrap) UCL 2.416

Median 1.071 95% KM (Chebyshev) UCL 3.822

SD 1.291 97.5% KM (Chebyshev) UCL 4.816

k star 1.183 99% KM (Chebyshev) UCL 6.769

Theta star 1.289

Nu star 14.19 Potential UCLs to Use

AppChi2 6.704    95% KM (t) UCL 2.586

   95% Gamma Approximate UCL 3.227    95% KM (Percentile Bootstrap) UCL 2.416



A B C D E F G H I J K L
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
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37
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41
42
43
44
45
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47
48
49
50
51
52
53

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM8.0E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Data 37 Number of Detected Data 33

Number of Distinct Detected Data 22 Number of Non-Detect Data 4

Number of Missing Values 2 Percent Non-Detects 10.81%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.4 Minimum Detected 0.875

Maximum Detected 17 Maximum Detected 2.833

Mean of Detected 6.598 Mean of Detected 1.755

SD of Detected 4.037 SD of Detected 0.488

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 14

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 62.16%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.713 Shapiro Wilk Test Statistic 0.902

5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.155 Mean 1.663

SD 4.02 SD 0.534

   95% DL/2 (t) UCL 7.27    95%  H-Stat (DL/2) UCL 6.427

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.515 Mean in Log Scale 1.702

SD 6.506 SD in Log Scale 0.487

   95% MLE (t) UCL 5.321 Mean in Original Scale 6.273

   95% MLE (Tiku) UCL 6.202 SD in Original Scale 3.925

   95% Percentile Bootstrap UCL 7.355

   95% BCA Bootstrap UCL 7.586

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.614 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.825

nu star 238.6

A-D Test Statistic 1.869 Nonparametric Statistics
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63
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66
67
68
69
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88
89
90
91
92
93
94
95
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100
101
102
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A B C D E F G H I J K L
5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

K-S Test Statistic 0.751 Mean 6.287

5% K-S Critical Value 0.154 SD 3.867

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.647

   95% KM (t) UCL 7.379

Assuming Gamma Distribution    95% KM (z) UCL 7.351

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.378

Minimum 2.4    95% KM (bootstrap t) UCL 7.88

Maximum 17    95% KM (BCA) UCL 7.326

Mean 6.326    95% KM (Percentile Bootstrap) UCL 7.304

Median 5.25 95% KM (Chebyshev) UCL 9.106

SD 3.913 97.5% KM (Chebyshev) UCL 10.33

k star 3.604 99% KM (Chebyshev) UCL 12.72

Theta star 1.755

Nu star 266.7 Potential UCLs to Use

AppChi2 229.9    95% KM (Chebyshev) UCL 9.106

   95% Gamma Approximate UCL 7.339

   95% Adjusted Gamma UCL 7.387

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 36 Number of Detected Data 35

Number of Distinct Detected Data 32 Number of Non-Detect Data 1

Number of Missing Values 3 Percent Non-Detects 2.78%

Raw Statistics Log-transformed Statistics

Minimum Detected 8.9 Minimum Detected 2.186

Maximum Detected 1480 Maximum Detected 7.3

Mean of Detected 171.4 Mean of Detected 4.138

SD of Detected 319.6 SD of Detected 1.311

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 10 Maximum Non-Detect 2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.541 Shapiro Wilk Test Statistic 0.92

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 166.8 Mean 4.068

SD 316.2 SD 1.359

   95% DL/2 (t) UCL 255.8    95%  H-Stat (DL/2) UCL 265.6

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 155.2 Mean in Log Scale 4.061

SD 323.7 SD in Log Scale 1.373

   95% MLE (t) UCL 246.3 Mean in Original Scale 166.7
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A B C D E F G H I J K L
   95% MLE (Tiku) UCL 238.3 SD in Original Scale 316.2

   95% Percentile Bootstrap UCL 261.7

   95% BCA Bootstrap UCL 281.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.579 Data do not follow a Discernable Distribution (0.05)

Theta Star 296

nu star 40.53

A-D Test Statistic 2.677 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.801 Mean 166.9

5% K-S Critical Value 0.156 SD 311.7

Data not Gamma Distributed at 5% Significance Level SE of Mean 52.71

   95% KM (t) UCL 255.9

Assuming Gamma Distribution    95% KM (z) UCL 253.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 255.8

Minimum 1E-09    95% KM (bootstrap t) UCL 339.7

Maximum 1480    95% KM (BCA) UCL 271.6

Mean 166.6    95% KM (Percentile Bootstrap) UCL 255.8

Median 45.5 95% KM (Chebyshev) UCL 396.6

SD 316.2 97.5% KM (Chebyshev) UCL 496

k star 0.381 99% KM (Chebyshev) UCL 691.3

Theta star 437.6

Nu star 27.42 Potential UCLs to Use

AppChi2 16.48  97.5% KM (Chebyshev) UCL 496

   95% Gamma Approximate UCL 277.3

   95% Adjusted Gamma UCL 284

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 36 Number of Detected Data 35

Number of Distinct Detected Data 32 Number of Non-Detect Data 1

Number of Missing Values 3 Percent Non-Detects 2.78%

Raw Statistics Log-transformed Statistics

Minimum Detected 11 Minimum Detected 2.398

Maximum Detected 1630 Maximum Detected 7.396

Mean of Detected 179.2 Mean of Detected 4.202

SD of Detected 342.8 SD of Detected 1.266

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 10 Maximum Non-Detect 2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.523 Shapiro Wilk Test Statistic 0.896

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212

A B C D E F
Assuming Normal Distribution

G H I J K L
Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 174.4 Mean 4.13

SD 339.1 SD 1.32

   95% DL/2 (t) UCL 269.9    95%  H-Stat (DL/2) UCL 261.3

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 168.4 Mean in Log Scale 4.116

SD 340.6 SD in Log Scale 1.352

   95% MLE (t) UCL 264.3 Mean in Original Scale 174.3

   95% MLE (Tiku) UCL 254.7 SD in Original Scale 339.1

   95% Percentile Bootstrap UCL 268.1

   95% BCA Bootstrap UCL 302.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.589 Data do not follow a Discernable Distribution (0.05)

Theta Star 304.5

nu star 41.2

A-D Test Statistic 3.078 Nonparametric Statistics

5% A-D Critical Value 0.8 Kaplan-Meier (KM) Method

K-S Test Statistic 0.8 Mean 174.6

5% K-S Critical Value 0.156 SD 334.3

Data not Gamma Distributed at 5% Significance Level SE of Mean 56.53

   95% KM (t) UCL 270.1

Assuming Gamma Distribution    95% KM (z) UCL 267.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 269.9

Minimum 1E-09    95% KM (bootstrap t) UCL 346.3

Maximum 1630    95% KM (BCA) UCL 282.7

Mean 174.3    95% KM (Percentile Bootstrap) UCL 276.1

Median 49.5 95% KM (Chebyshev) UCL 421

SD 339.2 97.5% KM (Chebyshev) UCL 527.6

k star 0.384 99% KM (Chebyshev) UCL 737

Theta star 453.7

Nu star 27.66 Potential UCLs to Use

AppChi2 16.66  97.5% KM (Chebyshev) UCL 527.6

   95% Gamma Approximate UCL 289.3

   95% Adjusted Gamma UCL 296.2

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 36 Number of Detected Data 35

Number of Distinct Detected Data 33 Number of Non-Detect Data 1

Number of Missing Values 3 Percent Non-Detects 2.78%

Raw Statistics Log-transformed Statistics

Minimum Detected 13 Minimum Detected 2.565

Maximum Detected 1400 Maximum Detected 7.244

Mean of Detected 202.4 Mean of Detected 4.426

SD of Detected 342.2 SD of Detected 1.227
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A B C D E
Minimum Non-Detect

F
10

G H I J K
Minimum Non-Detect

L
2.303

Maximum Non-Detect 10 Maximum Non-Detect 2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.569 Shapiro Wilk Test Statistic 0.904

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 196.9 Mean 4.348

SD 338.9 SD 1.297

   95% DL/2 (t) UCL 292.3    95%  H-Stat (DL/2) UCL 306.8

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 191.1 Mean in Log Scale 4.341

SD 340.5 SD in Log Scale 1.311

   95% MLE (t) UCL 286.9 Mean in Original Scale 196.9

   95% MLE (Tiku) UCL 277.9 SD in Original Scale 338.9

   95% Percentile Bootstrap UCL 294.6

   95% BCA Bootstrap UCL 313.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.646 Data do not follow a Discernable Distribution (0.05)

Theta Star 313.4

nu star 45.21

A-D Test Statistic 2.787 Nonparametric Statistics

5% A-D Critical Value 0.794 Kaplan-Meier (KM) Method

K-S Test Statistic 0.794 Mean 197.1

5% K-S Critical Value 0.155 SD 334

Data not Gamma Distributed at 5% Significance Level SE of Mean 56.49

   95% KM (t) UCL 292.6

Assuming Gamma Distribution    95% KM (z) UCL 290

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 292.3

Minimum 1E-09    95% KM (bootstrap t) UCL 345.3

Maximum 1400    95% KM (BCA) UCL 300.9

Mean 196.8    95% KM (Percentile Bootstrap) UCL 295.5

Median 66 95% KM (Chebyshev) UCL 443.3

SD 339 97.5% KM (Chebyshev) UCL 549.9

k star 0.403 99% KM (Chebyshev) UCL 759.2

Theta star 487.6

Nu star 29.05 Potential UCLs to Use

AppChi2 17.75  97.5% KM (Chebyshev) UCL 549.9

   95% Gamma Approximate UCL 322.1

   95% Adjusted Gamma UCL 329.5

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene
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k star 0.381 99% KM (Chebyshev) UCL 510.7

A B C D E F G H I J K L
General Statistics

Number of Valid Data 35 Number of Detected Data 34

Number of Distinct Detected Data 32 Number of Non-Detect Data 1

Number of Missing Values 4 Percent Non-Detects 2.86%

Raw Statistics Log-transformed Statistics

Minimum Detected 4.5 Minimum Detected 1.504

Maximum Detected 1120 Maximum Detected 7.021

Mean of Detected 132.1 Mean of Detected 3.891

SD of Detected 229.5 SD of Detected 1.386

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 10 Maximum Non-Detect 2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.583 Shapiro Wilk Test Statistic 0.962

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 128.5 Mean 3.826

SD 227.1 SD 1.419

   95% DL/2 (t) UCL 193.4    95%  H-Stat (DL/2) UCL 242

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 105.1 Mean in Log Scale 3.827

SD 248.3 SD in Log Scale 1.417

   95% MLE (t) UCL 176.1 Mean in Original Scale 128.5

   95% MLE (Tiku) UCL 172.7 SD in Original Scale 227.1

   95% Percentile Bootstrap UCL 196.8

   95% BCA Bootstrap UCL 207.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.584 Data appear Lognormal at 5% Significance Level

Theta Star 226.1

nu star 39.74

A-D Test Statistic 1.716 Nonparametric Statistics

5% A-D Critical Value 0.8 Kaplan-Meier (KM) Method

K-S Test Statistic 0.8 Mean 128.6

5% K-S Critical Value 0.158 SD 223.8

Data not Gamma Distributed at 5% Significance Level SE of Mean 38.4

   95% KM (t) UCL 193.5

Assuming Gamma Distribution    95% KM (z) UCL 191.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 193.5

Minimum 1E-09    95% KM (bootstrap t) UCL 236.3

Maximum 1120    95% KM (BCA) UCL 197.4

Mean 128.4    95% KM (Percentile Bootstrap) UCL 195.4

Median 37 95% KM (Chebyshev) UCL 296

SD 227.2 97.5% KM (Chebyshev) UCL 368.4
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A B C D E F G H I J K L
Theta star 337.3

Nu star 26.64 Potential UCLs to Use

AppChi2 15.87  97.5% KM (Chebyshev) UCL 368.4

   95% Gamma Approximate UCL 215.4

   95% Adjusted Gamma UCL 220.9

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 35 Number of Detected Data 35

Number of Distinct Detected Data 32 Number of Non-Detect Data 0

Number of Missing Values 4 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 120 Minimum Detected 4.787

Maximum Detected 3100 Maximum Detected 8.039

Mean of Detected 774.5 Mean of Detected 6.337

SD of Detected 722.5 SD of Detected 0.78

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.737 Shapiro Wilk Test Statistic 0.976

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 774.5 Mean 6.337

SD 722.5 SD 0.78

   95% DL/2 (t) UCL 981.1    95%  H-Stat (DL/2) UCL 1023

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.606 Data appear Lognormal at 5% Significance Level

Theta Star 482.3

nu star 112.4

A-D Test Statistic 0.856 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

K-S Test Statistic 0.763 Mean 774.5
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A B C D E F G H I J K L
Data not Gamma Distributed at 5% Significance Level SE of Mean 122.1

   95% KM (t) UCL 981.1

Assuming Gamma Distribution    95% KM (z) UCL 975.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 981.1

Minimum 120    95% KM (bootstrap t) UCL 1067

Maximum 3100    95% KM (BCA) UCL 979

Mean 774.5    95% KM (Percentile Bootstrap) UCL 973.6

Median 546 95% KM (Chebyshev) UCL 1307

SD 722.5 97.5% KM (Chebyshev) UCL 1537

k star 1.606 99% KM (Chebyshev) UCL 1990

Theta star 482.3

Nu star 112.4 Potential UCLs to Use

AppChi2 88.95    95% KM (Chebyshev) UCL 1307

   95% Gamma Approximate UCL 979

   95% Adjusted Gamma UCL 990

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 36 Number of Detected Data 22

Number of Distinct Detected Data 21 Number of Non-Detect Data 14

Number of Missing Values 3 Percent Non-Detects 38.89%

Raw Statistics Log-transformed Statistics

Minimum Detected 2 Minimum Detected 0.693

Maximum Detected 240 Maximum Detected 5.481

Mean of Detected 38.25 Mean of Detected 2.774

SD of Detected 57.05 SD of Detected 1.371

Minimum Non-Detect 2.4 Minimum Non-Detect 0.875

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.656 Shapiro Wilk Test Statistic 0.963

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 25.74 Mean 2.356

SD 47 SD 1.232

   95% DL/2 (t) UCL 38.98    95%  H-Stat (DL/2) UCL 26.04

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.208

SD in Log Scale 1.382
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A B C D E F G H I J K L
SD in Original Scale 47.21

   95% Percentile Bootstrap UCL 38.42

   95% BCA Bootstrap UCL 43.05

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.631 Data appear Gamma Distributed at 5% Significance Level

Theta Star 60.63

nu star 27.76

A-D Test Statistic 0.669 Nonparametric Statistics

5% A-D Critical Value 0.788 Kaplan-Meier (KM) Method

K-S Test Statistic 0.788 Mean 25.23

5% K-S Critical Value 0.193 SD 46.58

Data appear Gamma Distributed at 5% Significance Level SE of Mean 7.957

   95% KM (t) UCL 38.68

Assuming Gamma Distribution    95% KM (z) UCL 38.32

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 38.52

Minimum 1E-09    95% KM (bootstrap t) UCL 48.32

Maximum 240    95% KM (BCA) UCL 40.28

Mean 34.67    95% KM (Percentile Bootstrap) UCL 38.99

Median 15 95% KM (Chebyshev) UCL 59.92

SD 47.93 97.5% KM (Chebyshev) UCL 74.93

k star 0.225 99% KM (Chebyshev) UCL 104.4

Theta star 154

Nu star 16.21 Potential UCLs to Use

AppChi2 8.114    95% KM (BCA) UCL 40.28

   95% Gamma Approximate UCL 69.29

   95% Adjusted Gamma UCL 71.59

Note: DL/2 is not a recommended method.

Dieldrin

General Statistics

Number of Valid Data 17 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 12

Number of Missing Values 16 Percent Non-Detects 70.59%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0989 Minimum Detected -2.314

Maximum Detected 10 Maximum Detected 2.303

Mean of Detected 2.179 Mean of Detected -0.809

SD of Detected 4.373 SD of Detected 1.796

Minimum Non-Detect 0.037 Minimum Non-Detect -3.297

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.12%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set
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A B C D E F G H I J K L

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.571 Shapiro Wilk Test Statistic 0.781

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.785 Mean -1.898

SD 2.388 SD 1.539

   95% DL/2 (t) UCL 1.796    95%  H-Stat (DL/2) UCL 1.631

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.709

SD in Log Scale 2.193

Mean in Original Scale 0.647

SD in Original Scale 2.412

   95% Percentile Bootstrap UCL 1.813

   95% BCA Bootstrap UCL 2.42

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.298 Data appear Lognormal at 5% Significance Level

Theta Star 7.304

nu star 2.983

A-D Test Statistic 0.937 Nonparametric Statistics

5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method

K-S Test Statistic 0.723 Mean 0.72

5% K-S Critical Value 0.375 SD 2.321

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.629

   95% KM (t) UCL 1.819

Assuming Gamma Distribution    95% KM (z) UCL 1.756

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.68

Minimum 1E-09    95% KM (bootstrap t) UCL 25.49

Maximum 10    95% KM (BCA) UCL 2.53

Mean 0.641    95% KM (Percentile Bootstrap) UCL 1.922

Median 1E-09 95% KM (Chebyshev) UCL 3.464

SD 2.414 97.5% KM (Chebyshev) UCL 4.652

k star 0.0884 99% KM (Chebyshev) UCL 6.984

Theta star 7.252

Nu star 3.004 Potential UCLs to Use

AppChi2 0.374  97.5% KM (Chebyshev) UCL 4.652

   95% Gamma Approximate UCL 5.151

   95% Adjusted Gamma UCL 6.46

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene



583 k star 0.402 99% KM (Chebyshev) UCL 511.2

531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582

A B C D E F G H I J K L
General Statistics

Number of Valid Data 36 Number of Detected Data 35

Number of Distinct Detected Data 31 Number of Non-Detect Data 1

Number of Missing Values 3 Percent Non-Detects 2.78%

Raw Statistics Log-transformed Statistics

Minimum Detected 8.4 Minimum Detected 2.128

Maximum Detected 1100 Maximum Detected 7.003

Mean of Detected 125.4 Mean of Detected 3.925

SD of Detected 237.1 SD of Detected 1.205

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 10 Maximum Non-Detect 2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.511 Shapiro Wilk Test Statistic 0.904

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 122.1 Mean 3.861

SD 234.6 SD 1.248

   95% DL/2 (t) UCL 188.1    95%  H-Stat (DL/2) UCL 174

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 113.4 Mean in Log Scale 3.855

SD 240.1 SD in Log Scale 1.26

   95% MLE (t) UCL 181 Mean in Original Scale 122

   95% MLE (Tiku) UCL 175 SD in Original Scale 234.6

   95% Percentile Bootstrap UCL 188.7

   95% BCA Bootstrap UCL 212.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.632 Data do not follow a Discernable Distribution (0.05)

Theta Star 198.3

nu star 44.27

A-D Test Statistic 2.972 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

K-S Test Statistic 0.795 Mean 122.2

5% K-S Critical Value 0.155 SD 231.2

Data not Gamma Distributed at 5% Significance Level SE of Mean 39.1

   95% KM (t) UCL 188.2

Assuming Gamma Distribution    95% KM (z) UCL 186.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 188.1

Minimum 1E-09    95% KM (bootstrap t) UCL 265.2

Maximum 1100    95% KM (BCA) UCL 193.6

Mean 121.9    95% KM (Percentile Bootstrap) UCL 193.3

Median 35 95% KM (Chebyshev) UCL 292.6

SD 234.6 97.5% KM (Chebyshev) UCL 366.4
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Theta star

F
303.5

G H I J K L

Nu star 28.93 Potential UCLs to Use

AppChi2 17.65  97.5% KM (Chebyshev) UCL 366.4

   95% Gamma Approximate UCL 199.8

   95% Adjusted Gamma UCL 204.4

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Data 37 Number of Detected Data 37

Number of Distinct Detected Data 33 Number of Non-Detect Data 0

Number of Missing Values 2 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 10.5 Minimum Detected 2.351

Maximum Detected 110 Maximum Detected 4.7

Mean of Detected 27.84 Mean of Detected 3.081

SD of Detected 25.42 SD of Detected 0.634

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.631 Shapiro Wilk Test Statistic 0.842

5% Shapiro Wilk Critical Value 0.936 5% Shapiro Wilk Critical Value 0.936

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 27.84 Mean 3.081

SD 25.42 SD 0.634

   95% DL/2 (t) UCL 34.9    95%  H-Stat (DL/2) UCL 32.92

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.027 Data do not follow a Discernable Distribution (0.05)

Theta Star 13.73

nu star 150

A-D Test Statistic 2.979 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

K-S Test Statistic 0.758 Mean 27.84
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   95% Percentile Bootstrap UCL 0.161

A B C D E F G H I J K L
Data not Gamma Distributed at 5% Significance Level SE of Mean 4.179

   95% KM (t) UCL 34.9

Assuming Gamma Distribution    95% KM (z) UCL 34.72

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 34.9

Minimum 10.5    95% KM (bootstrap t) UCL 38.43

Maximum 110    95% KM (BCA) UCL 35.3

Mean 27.84    95% KM (Percentile Bootstrap) UCL 34.95

Median 20.2 95% KM (Chebyshev) UCL 46.06

SD 25.42 97.5% KM (Chebyshev) UCL 53.94

k star 2.027 99% KM (Chebyshev) UCL 69.42

Theta star 13.73

Nu star 150 Potential UCLs to Use

AppChi2 122.7    95% KM (Chebyshev) UCL 46.06

   95% Gamma Approximate UCL 34.04

   95% Adjusted Gamma UCL 34.34

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 37 Number of Detected Data 34

Number of Distinct Detected Data 24 Number of Non-Detect Data 3

Number of Missing Values 2 Percent Non-Detects 8.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.04 Minimum Detected -3.219

Maximum Detected 0.86 Maximum Detected -0.151

Mean of Detected 0.126 Mean of Detected -2.368

SD of Detected 0.148 SD of Detected 0.679

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.536 Shapiro Wilk Test Statistic 0.869

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.118 Mean -2.475

SD 0.144 SD 0.746

   95% DL/2 (t) UCL 0.158    95%  H-Stat (DL/2) UCL 0.138

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.109 Mean in Log Scale -2.479

SD 0.152 SD in Log Scale 0.754

   95% MLE (t) UCL 0.152 Mean in Original Scale 0.118

   95% MLE (Tiku) UCL 0.149 SD in Original Scale 0.144
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.676 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0754

nu star 114

A-D Test Statistic 2.372 Nonparametric Statistics

5% A-D Critical Value 0.762 Kaplan-Meier (KM) Method

K-S Test Statistic 0.762 Mean 0.119

5% K-S Critical Value 0.153 SD 0.141

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0236

   95% KM (t) UCL 0.159

Assuming Gamma Distribution    95% KM (z) UCL 0.158

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.159

Minimum 1E-09    95% KM (bootstrap t) UCL 0.203

Maximum 0.86    95% KM (BCA) UCL 0.169

Mean 0.116    95% KM (Percentile Bootstrap) UCL 0.161

Median 0.07 95% KM (Chebyshev) UCL 0.222

SD 0.145 97.5% KM (Chebyshev) UCL 0.267

k star 0.375 99% KM (Chebyshev) UCL 0.354

Theta star 0.31

Nu star 27.73 Potential UCLs to Use

AppChi2 16.72    95% KM (Chebyshev) UCL 0.222

   95% Gamma Approximate UCL 0.193

   95% Adjusted Gamma UCL 0.197

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 36 Number of Detected Data 17

Number of Distinct Detected Data 15 Number of Non-Detect Data 19

Number of Missing Values 3 Percent Non-Detects 52.78%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.5 Minimum Detected 1.705

Maximum Detected 64 Maximum Detected 4.159

Mean of Detected 27.88 Mean of Detected 3.062

SD of Detected 19.68 SD of Detected 0.786

Minimum Non-Detect 0.99 Minimum Non-Detect -0.0101

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.886 Shapiro Wilk Test Statistic 0.942

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892
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795 SD of Detected 1.169 SD of Detected 0.125

Mean of Detected 9.167 Mean of Detected 2.209
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 16.34 Mean 2.322

SD 17.41 SD 1.003

   95% DL/2 (t) UCL 21.24    95%  H-Stat (DL/2) UCL 18.22

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 44.89 Mean in Log Scale 2.288

SD 14.1 SD in Log Scale 1.002

   95% MLE (t) UCL 48.86 Mean in Original Scale 16.17

   95% MLE (Tiku) UCL 52.69 SD in Original Scale 17.54

   95% Percentile Bootstrap UCL 21.34

   95% BCA Bootstrap UCL 22.16

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.713 Data appear Gamma Distributed at 5% Significance Level

Theta Star 16.28

nu star 58.23

A-D Test Statistic 0.408 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

K-S Test Statistic 0.749 Mean 16.85

5% K-S Critical Value 0.212 SD 16.85

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.928

   95% KM (t) UCL 21.8

Assuming Gamma Distribution    95% KM (z) UCL 21.67

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 21.6

Minimum 3.316    95% KM (bootstrap t) UCL 23.01

Maximum 64    95% KM (BCA) UCL 22.13

Mean 27.65    95% KM (Percentile Bootstrap) UCL 22.37

Median 27.48 95% KM (Chebyshev) UCL 29.62

SD 16.18 97.5% KM (Chebyshev) UCL 35.14

k star 2.317 99% KM (Chebyshev) UCL 45.99

Theta star 11.94

Nu star 166.8 Potential UCLs to Use

AppChi2 138    95% KM (t) UCL 21.8

   95% Gamma Approximate UCL 33.44

   95% Adjusted Gamma UCL 33.73

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 4 Number of Non-Detect Data 0

Number of Missing Values 33 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 8 Minimum Detected 2.079

Maximum Detected 11 Maximum Detected 2.398
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Nu star 456.5 Potential UCLs to Use

AppChi2 408    95% KM (t) UCL 10.13
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Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.908 Shapiro Wilk Test Statistic 0.913

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 9.167 Mean 2.209

SD 1.169 SD 0.125

   95% DL/2 (t) UCL 10.13    95%  H-Stat (DL/2) UCL 10.25

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 38.04 Data appear Normal at 5% Significance Level

Theta Star 0.241

nu star 456.5

A-D Test Statistic 0.346 Nonparametric Statistics

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method

K-S Test Statistic 0.697 Mean 9.167

5% K-S Critical Value 0.332 SD 1.067

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.477

   95% KM (t) UCL 10.13

Assuming Gamma Distribution    95% KM (z) UCL 9.952

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.13

Minimum 8    95% KM (bootstrap t) UCL 10.59

Maximum 11    95% KM (BCA) UCL 9.833

Mean 9.167    95% KM (Percentile Bootstrap) UCL 10

Median 9 95% KM (Chebyshev) UCL 11.25

SD 1.169 97.5% KM (Chebyshev) UCL 12.15

k star 38.04 99% KM (Chebyshev) UCL 13.92

Theta star 0.241
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   95% Gamma Approximate UCL 10.26    95% KM (Percentile Bootstrap) UCL 10

   95% Adjusted Gamma UCL 10.7

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 32 Number of Detected Data 21

Number of Distinct Detected Data 21 Number of Non-Detect Data 11

Number of Missing Values 7 Percent Non-Detects 34.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 18.66 Minimum Detected 2.926

Maximum Detected 1563 Maximum Detected 7.354

Mean of Detected 257.1 Mean of Detected 4.581

SD of Detected 427 SD of Detected 1.336

Minimum Non-Detect 5.2 Minimum Non-Detect 1.649

Maximum Non-Detect 40 Maximum Non-Detect 3.689

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 15

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 53.13%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.598 Shapiro Wilk Test Statistic 0.915

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 172.1 Mean 3.705

SD 363.2 SD 1.686

   95% DL/2 (t) UCL 280.9    95%  H-Stat (DL/2) UCL 211.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.564

SD in Log Scale 1.834

Mean in Original Scale 170.8

SD in Original Scale 363.7

   95% Percentile Bootstrap UCL 280.7

   95% BCA Bootstrap UCL 319

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.575 Data appear Lognormal at 5% Significance Level

Theta Star 447.5

nu star 24.13

A-D Test Statistic 1.536 Nonparametric Statistics

5% A-D Critical Value 0.793 Kaplan-Meier (KM) Method
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SD in Log Scale 2.262
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Data not Gamma Distributed at 5% Significance Level SE of Mean 64.47

   95% KM (t) UCL 284.8

Assuming Gamma Distribution    95% KM (z) UCL 281.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 283.7

Minimum 1E-09    95% KM (bootstrap t) UCL 364.9

Maximum 1563    95% KM (BCA) UCL 297.1

Mean 180.4    95% KM (Percentile Bootstrap) UCL 290.3

Median 58.33 95% KM (Chebyshev) UCL 456.5

SD 360.2 97.5% KM (Chebyshev) UCL 578.1

k star 0.167 99% KM (Chebyshev) UCL 817

Theta star 1077

Nu star 10.72 Potential UCLs to Use

AppChi2 4.394  97.5% KM (Chebyshev) UCL 578.1

   95% Gamma Approximate UCL 439.9

   95% Adjusted Gamma UCL 462.6

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 17 Number of Detected Data 11

Number of Distinct Detected Data 11 Number of Non-Detect Data 6

Number of Missing Values 16 Percent Non-Detects 35.29%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.37 Minimum Detected -0.994

Maximum Detected 140 Maximum Detected 4.942

Mean of Detected 16.03 Mean of Detected 0.584

SD of Detected 41.72 SD of Detected 1.969

Minimum Non-Detect 0.122 Minimum Non-Detect -2.104

Maximum Non-Detect 3.59 Maximum Non-Detect 1.278

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.35%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.44 Shapiro Wilk Test Statistic 0.801

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 10.62 Mean -0.0371

SD 33.84 SD 1.987

   95% DL/2 (t) UCL 24.95    95%  H-Stat (DL/2) UCL 35.63

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -0.474
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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SD in Original Scale

L
33.9

   95% Percentile Bootstrap UCL 25.46

   95% BCA Bootstrap UCL 35.07

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.288 Data do not follow a Discernable Distribution (0.05)

Theta Star 55.68

nu star 6.335

A-D Test Statistic 1.582 Nonparametric Statistics

5% A-D Critical Value 0.818 Kaplan-Meier (KM) Method

K-S Test Statistic 0.818 Mean 10.55

5% K-S Critical Value 0.275 SD 32.85

Data not Gamma Distributed at 5% Significance Level SE of Mean 8.356

   95% KM (t) UCL 25.14

Assuming Gamma Distribution    95% KM (z) UCL 24.3

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 24.89

Minimum 0.37    95% KM (bootstrap t) UCL 299

Maximum 140    95% KM (BCA) UCL 25.65

Mean 16.06    95% KM (Percentile Bootstrap) UCL 26.02

Median 3.78 95% KM (Chebyshev) UCL 46.98

SD 32.98 97.5% KM (Chebyshev) UCL 62.74

k star 0.414 99% KM (Chebyshev) UCL 93.7

Theta star 38.83

Nu star 14.07 Potential UCLs to Use

AppChi2 6.617    99% KM (Chebyshev) UCL 93.7

   95% Gamma Approximate UCL 34.15

   95% Adjusted Gamma UCL 37.12

Note: DL/2 is not a recommended method.

Tributyltin ion

General Statistics

Number of Valid Data 13 Number of Detected Data 13

Number of Distinct Detected Data 13 Number of Non-Detect Data 0

Number of Missing Values 26 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 88 Minimum Detected 4.477

Maximum Detected 9300 Maximum Detected 9.138

Mean of Detected 2379 Mean of Detected 6.903

SD of Detected 2825 SD of Detected 1.562

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.81 Shapiro Wilk Test Statistic 0.944

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866
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Note: DL/2 is not a recommended method.

1008
1009
1010
1011
1012
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1015
1016
1017
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1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045    95% Adjusted Gamma UCL 5443

A B C D E
Assuming Normal Distribution

F G H I J K
Assuming Lognormal Distribution

L

DL/2 Substitution Method DL/2 Substitution Method

Mean 2379 Mean 6.903

SD 2825 SD 1.562

   95% DL/2 (t) UCL 3776    95%  H-Stat (DL/2) UCL 19588

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.586 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4064

nu star 15.22

A-D Test Statistic 0.256 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

K-S Test Statistic 0.775 Mean 2379

5% K-S Critical Value 0.247 SD 2714

Data appear Gamma Distributed at 5% Significance Level SE of Mean 783.6

   95% KM (t) UCL 3776

Assuming Gamma Distribution    95% KM (z) UCL 3668

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3776

Minimum 88    95% KM (bootstrap t) UCL 4679

Maximum 9300    95% KM (BCA) UCL 3662

Mean 2379    95% KM (Percentile Bootstrap) UCL 3659

Median 1300 95% KM (Chebyshev) UCL 5795

SD 2825 97.5% KM (Chebyshev) UCL 7273

k star 0.586 99% KM (Chebyshev) UCL 10176

Theta star 4064

Nu star 15.22 Potential UCLs to Use

AppChi2 7.418    95% KM (Chebyshev) UCL 5795

   95% Gamma Approximate UCL 4883
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM8.0W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Data 24 Number of Detected Data 20

Number of Distinct Detected Data 20 Number of Non-Detect Data 4

Number of Missing Values 3 Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.97 Minimum Detected -0.0305

Maximum Detected 23.3 Maximum Detected 3.148

Mean of Detected 4.473 Mean of Detected 1.297

SD of Detected 4.526 SD of Detected 0.557

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 5 Maximum Non-Detect 1.609

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.416 Shapiro Wilk Test Statistic 0.75

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.144 Mean 1.233

SD 4.181 SD 0.527

   95% DL/2 (t) UCL 5.607    95%  H-Stat (DL/2) UCL 4.433

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.283

SD in Log Scale 0.521

Mean in Original Scale 4.311

SD in Original Scale 4.149

   95% Percentile Bootstrap UCL 5.957

   95% BCA Bootstrap UCL 6.831

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.276 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.965

nu star 91.05

A-D Test Statistic 2.702 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

K-S Test Statistic 0.749 Mean 4.288

5% K-S Critical Value 0.195 SD 4.061



54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

100
101
102
103
104
105
106

A B C D E F G H I J K L
Data not Gamma Distributed at 5% Significance Level SE of Mean 0.854

   95% KM (t) UCL 5.751

Assuming Gamma Distribution    95% KM (z) UCL 5.692

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.745

Minimum 0.97    95% KM (bootstrap t) UCL 9.12

Maximum 23.3    95% KM (BCA) UCL 6.041

Mean 4.482    95% KM (Percentile Bootstrap) UCL 5.906

Median 3.805 95% KM (Chebyshev) UCL 8.009

SD 4.116 97.5% KM (Chebyshev) UCL 9.619

k star 2.765 99% KM (Chebyshev) UCL 12.78

Theta star 1.621

Nu star 132.7 Potential UCLs to Use

AppChi2 107.1    95% KM (Chebyshev) UCL 8.009

   95% Gamma Approximate UCL 5.554

   95% Adjusted Gamma UCL 5.639

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 26 Number of Detected Data 26

Number of Distinct Detected Data 25 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.4 Minimum Detected 1.686

Maximum Detected 1210 Maximum Detected 7.098

Mean of Detected 176.9 Mean of Detected 4.093

SD of Detected 306.2 SD of Detected 1.453

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.59 Shapiro Wilk Test Statistic 0.946

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 176.9 Mean 4.093

SD 306.2 SD 1.453

   95% DL/2 (t) UCL 279.5    95%  H-Stat (DL/2) UCL 424.4

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.534 Data appear Lognormal at 5% Significance Level

Theta Star 331.6

nu star 27.75

A-D Test Statistic 1.574 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.801 Mean 176.9

5% K-S Critical Value 0.18 SD 300.3

Data not Gamma Distributed at 5% Significance Level SE of Mean 60.06

   95% KM (t) UCL 279.5

Assuming Gamma Distribution    95% KM (z) UCL 275.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 279.5

Minimum 5.4    95% KM (bootstrap t) UCL 355.4

Maximum 1210    95% KM (BCA) UCL 273.8

Mean 176.9    95% KM (Percentile Bootstrap) UCL 278.6

Median 40.75 95% KM (Chebyshev) UCL 438.7

SD 306.2 97.5% KM (Chebyshev) UCL 552

k star 0.534 99% KM (Chebyshev) UCL 774.5

Theta star 331.6

Nu star 27.75 Potential UCLs to Use

AppChi2 16.73  97.5% KM (Chebyshev) UCL 552

   95% Gamma Approximate UCL 293.4

   95% Adjusted Gamma UCL 303.7

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 26 Number of Detected Data 26

Number of Distinct Detected Data 24 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 4.3 Minimum Detected 1.459

Maximum Detected 905 Maximum Detected 6.808

Mean of Detected 167.1 Mean of Detected 4.161

SD of Detected 262.4 SD of Detected 1.381

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.619 Shapiro Wilk Test Statistic 0.948

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 167.1 Mean 4.161
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A B C D E
SD

F
262.4

G H I J K
SD

L
1.381

   95% DL/2 (t) UCL 255    95%  H-Stat (DL/2) UCL 380.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.591 Data appear Lognormal at 5% Significance Level

Theta Star 282.6

nu star 30.74

A-D Test Statistic 1.615 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

K-S Test Statistic 0.795 Mean 167.1

5% K-S Critical Value 0.179 SD 257.3

Data not Gamma Distributed at 5% Significance Level SE of Mean 51.47

   95% KM (t) UCL 255

Assuming Gamma Distribution    95% KM (z) UCL 251.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 255

Minimum 4.3    95% KM (bootstrap t) UCL 300.3

Maximum 905    95% KM (BCA) UCL 263.5

Mean 167.1    95% KM (Percentile Bootstrap) UCL 254.2

Median 49 95% KM (Chebyshev) UCL 391.4

SD 262.4 97.5% KM (Chebyshev) UCL 488.5

k star 0.591 99% KM (Chebyshev) UCL 679.2

Theta star 282.6

Nu star 30.74 Potential UCLs to Use

AppChi2 19.08  97.5% KM (Chebyshev) UCL 488.5

   95% Gamma Approximate UCL 269.3

   95% Adjusted Gamma UCL 278.1

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 26 Number of Detected Data 26

Number of Distinct Detected Data 22 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 7.4 Minimum Detected 2.001

Maximum Detected 1450 Maximum Detected 7.279

Mean of Detected 229.2 Mean of Detected 4.349

SD of Detected 374.4 SD of Detected 1.482

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.633 Shapiro Wilk Test Statistic 0.929

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 229.2 Mean 4.349

SD 374.4 SD 1.482

   95% DL/2 (t) UCL 354.7    95%  H-Stat (DL/2) UCL 589.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.532 Data appear Lognormal at 5% Significance Level

Theta Star 430.6

nu star 27.69

A-D Test Statistic 1.538 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.801 Mean 229.2

5% K-S Critical Value 0.18 SD 367.1

Data not Gamma Distributed at 5% Significance Level SE of Mean 73.43

   95% KM (t) UCL 354.7

Assuming Gamma Distribution    95% KM (z) UCL 350

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 354.7

Minimum 7.4    95% KM (bootstrap t) UCL 447.7

Maximum 1450    95% KM (BCA) UCL 357.5

Mean 229.2    95% KM (Percentile Bootstrap) UCL 360.8

Median 51 95% KM (Chebyshev) UCL 549.3

SD 374.4 97.5% KM (Chebyshev) UCL 687.8

k star 0.532 99% KM (Chebyshev) UCL 959.9

Theta star 430.6

Nu star 27.69 Potential UCLs to Use

AppChi2 16.68  97.5% KM (Chebyshev) UCL 687.8

   95% Gamma Approximate UCL 380.4

   95% Adjusted Gamma UCL 393.7

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 20 Number of Detected Data 20
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AppChi2 19.15    95% KM (Chebyshev) UCL 123.4
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Number of Missing Values 7 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.6 Minimum Detected 0.956

Maximum Detected 310 Maximum Detected 5.737

Mean of Detected 50.39 Mean of Detected 3.243

SD of Detected 74.89 SD of Detected 1.161

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.601 Shapiro Wilk Test Statistic 0.969

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 50.39 Mean 3.243

SD 74.89 SD 1.161

   95% DL/2 (t) UCL 79.35    95%  H-Stat (DL/2) UCL 106.4

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.771 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 65.36

nu star 30.84

A-D Test Statistic 0.967 Nonparametric Statistics

5% A-D Critical Value 0.774 Kaplan-Meier (KM) Method

K-S Test Statistic 0.774 Mean 50.39

5% K-S Critical Value 0.2 SD 73

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 16.75

   95% KM (t) UCL 79.35

Assuming Gamma Distribution    95% KM (z) UCL 77.94

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 79.35

Minimum 2.6    95% KM (bootstrap t) UCL 124.2

Maximum 310    95% KM (BCA) UCL 79.87

Mean 50.39    95% KM (Percentile Bootstrap) UCL 79.32

Median 22.5 95% KM (Chebyshev) UCL 123.4

SD 74.89 97.5% KM (Chebyshev) UCL 155

k star 0.771 99% KM (Chebyshev) UCL 217

Theta star 65.36

Nu star 30.84 Potential UCLs to Use
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   95% Gamma Approximate UCL 81.13

   95% Adjusted Gamma UCL 84.33

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 24 Number of Detected Data 19

Number of Distinct Detected Data 18 Number of Non-Detect Data 5

Number of Missing Values 3 Percent Non-Detects 20.83%

Raw Statistics Log-transformed Statistics

Minimum Detected 13 Minimum Detected 2.565

Maximum Detected 4420 Maximum Detected 8.394

Mean of Detected 746.9 Mean of Detected 5.48

SD of Detected 1290 SD of Detected 1.523

Minimum Non-Detect 8.3 Minimum Non-Detect 2.116

Maximum Non-Detect 340 Maximum Non-Detect 5.829

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 70.83%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.581 Shapiro Wilk Test Statistic 0.948

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 602.6 Mean 5.001

SD 1178 SD 1.777

   95% DL/2 (t) UCL 1015    95%  H-Stat (DL/2) UCL 2187

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.975

SD in Log Scale 1.735

Mean in Original Scale 597.7

SD in Original Scale 1180

   95% Percentile Bootstrap UCL 1047

   95% BCA Bootstrap UCL 1166

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.499 Data appear Lognormal at 5% Significance Level

Theta Star 1496

nu star 18.97

A-D Test Statistic 1.34 Nonparametric Statistics

5% A-D Critical Value 0.798 Kaplan-Meier (KM) Method

K-S Test Statistic 0.798 Mean 600.9
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Data not Gamma Distributed at 5% Significance Level SE of Mean 242

   95% KM (t) UCL 1016

Assuming Gamma Distribution    95% KM (z) UCL 998.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1010

Minimum 1E-09    95% KM (bootstrap t) UCL 1250

Maximum 4420    95% KM (BCA) UCL 1043

Mean 612.6    95% KM (Percentile Bootstrap) UCL 1025

Median 136.5 95% KM (Chebyshev) UCL 1656

SD 1175 97.5% KM (Chebyshev) UCL 2112

k star 0.222 99% KM (Chebyshev) UCL 3008

Theta star 2759

Nu star 10.66 Potential UCLs to Use

AppChi2 4.357    99% KM (Chebyshev) UCL 3008

   95% Gamma Approximate UCL 1499

   95% Adjusted Gamma UCL 1602

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 26 Number of Detected Data 18

Number of Distinct Detected Data 16 Number of Non-Detect Data 8

Number of Missing Values 1 Percent Non-Detects 30.77%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.67 Minimum Detected -0.4

Maximum Detected 221 Maximum Detected 5.398

Mean of Detected 40.52 Mean of Detected 2.401

SD of Detected 63.5 SD of Detected 1.764

Minimum Non-Detect 5.8 Minimum Non-Detect 1.758

Maximum Non-Detect 21.7 Maximum Non-Detect 3.077

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.681 Shapiro Wilk Test Statistic 0.943

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 30.84 Mean 2.322

SD 54.43 SD 1.478

   95% DL/2 (t) UCL 49.08    95%  H-Stat (DL/2) UCL 48.32

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 123.1 Mean in Log Scale 2.075

SD 63.46 SD in Log Scale 1.563
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   95% MLE (Tiku) UCL 166.3 SD in Original Scale 55.08

   95% Percentile Bootstrap UCL 46.61

   95% BCA Bootstrap UCL 52.44

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.445 Data appear Lognormal at 5% Significance Level

Theta Star 90.98

nu star 16.03

A-D Test Statistic 0.861 Nonparametric Statistics

5% A-D Critical Value 0.802 Kaplan-Meier (KM) Method

K-S Test Statistic 0.802 Mean 29.4

5% K-S Critical Value 0.215 SD 54.03

Data not Gamma Distributed at 5% Significance Level SE of Mean 10.91

   95% KM (t) UCL 48.04

Assuming Gamma Distribution    95% KM (z) UCL 47.35

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 47.88

Minimum 0.67    95% KM (bootstrap t) UCL 65.02

Maximum 221    95% KM (BCA) UCL 48.97

Mean 39.31    95% KM (Percentile Bootstrap) UCL 47.12

Median 30.85 95% KM (Chebyshev) UCL 76.97

SD 52.48 97.5% KM (Chebyshev) UCL 97.55

k star 0.62 99% KM (Chebyshev) UCL 138

Theta star 63.39

Nu star 32.25 Potential UCLs to Use

AppChi2 20.27    99% KM (Chebyshev) UCL 138

   95% Gamma Approximate UCL 62.54

   95% Adjusted Gamma UCL 64.54

Note: DL/2 is not a recommended method.

Dieldrin

General Statistics

Number of Valid Data 19 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 12

Number of Missing Values 8 Percent Non-Detects 63.16%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0762 Minimum Detected -2.574

Maximum Detected 27.8 Maximum Detected 3.325

Mean of Detected 5.002 Mean of Detected 0.216

SD of Detected 10.09 SD of Detected 1.813

Minimum Non-Detect 0.0498 Minimum Non-Detect -3

Maximum Non-Detect 1.9 Maximum Non-Detect 0.642

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 89.47%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.538 Shapiro Wilk Test Statistic 0.968

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.993 Mean -1.221

SD 6.292 SD 1.805

   95% DL/2 (t) UCL 4.496    95%  H-Stat (DL/2) UCL 4.916

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -2.523

SD in Log Scale 2.428

Mean in Original Scale 1.855

SD in Original Scale 6.33

   95% Percentile Bootstrap UCL 4.675

   95% BCA Bootstrap UCL 6.282

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.359 Data appear Gamma Distributed at 5% Significance Level

Theta Star 13.94

nu star 5.024

A-D Test Statistic 0.601 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

K-S Test Statistic 0.758 Mean 1.913

5% K-S Critical Value 0.329 SD 6.146

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.523

   95% KM (t) UCL 4.555

Assuming Gamma Distribution    95% KM (z) UCL 4.419

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.259

Minimum 0.0762    95% KM (bootstrap t) UCL 20.07

Maximum 27.8    95% KM (BCA) UCL 5.237

Mean 5.052    95% KM (Percentile Bootstrap) UCL 4.888

Median 5.116 95% KM (Chebyshev) UCL 8.553

SD 5.831 97.5% KM (Chebyshev) UCL 11.43

k star 0.969 99% KM (Chebyshev) UCL 17.07

Theta star 5.212

Nu star 36.83 Potential UCLs to Use

AppChi2 23.94    95% KM (t) UCL 4.555

   95% Gamma Approximate UCL 7.773

   95% Adjusted Gamma UCL 8.08

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene
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General Statistics

Number of Valid Data 26 Number of Detected Data 25

Number of Distinct Detected Data 23 Number of Non-Detect Data 1

Number of Missing Values 1 Percent Non-Detects 3.85%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.2 Minimum Detected 1.163

Maximum Detected 620 Maximum Detected 6.43

Mean of Detected 117 Mean of Detected 3.907

SD of Detected 167.5 SD of Detected 1.351

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 19 Maximum Non-Detect 2.944

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.67 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 112.9 Mean 3.843

SD 165.5 SD 1.363

   95% DL/2 (t) UCL 168.3    95%  H-Stat (DL/2) UCL 231.1

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 90.46 Mean in Log Scale 3.831

SD 187.1 SD in Log Scale 1.38

   95% MLE (t) UCL 153.1 Mean in Original Scale 112.8

   95% MLE (Tiku) UCL 151.9 SD in Original Scale 165.5

   95% Percentile Bootstrap UCL 167.7

   95% BCA Bootstrap UCL 180.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.648 Data appear Lognormal at 5% Significance Level

Theta Star 180.6

nu star 32.39

A-D Test Statistic 1.198 Nonparametric Statistics

5% A-D Critical Value 0.788 Kaplan-Meier (KM) Method

K-S Test Statistic 0.788 Mean 112.9

5% K-S Critical Value 0.182 SD 162.3

Data not Gamma Distributed at 5% Significance Level SE of Mean 32.48

   95% KM (t) UCL 168.4

Assuming Gamma Distribution    95% KM (z) UCL 166.3

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 168.3

Minimum 1E-09    95% KM (bootstrap t) UCL 199.8

Maximum 620    95% KM (BCA) UCL 169.5

Mean 112.5    95% KM (Percentile Bootstrap) UCL 164.7

Median 42.25 95% KM (Chebyshev) UCL 254.5

SD 165.7 97.5% KM (Chebyshev) UCL 315.7
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Nu star 18.67 Potential UCLs to Use

AppChi2 9.873  97.5% KM (Chebyshev) UCL 315.7

   95% Gamma Approximate UCL 212.7

   95% Adjusted Gamma UCL 222.2

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Data 24 Number of Detected Data 24

Number of Distinct Detected Data 23 Number of Non-Detect Data 0

Number of Missing Values 3 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.07 Minimum Detected 1.122

Maximum Detected 350 Maximum Detected 5.858

Mean of Detected 49.63 Mean of Detected 3.41

SD of Detected 73.66 SD of Detected 0.915

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.507 Shapiro Wilk Test Statistic 0.9

5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 49.63 Mean 3.41

SD 73.66 SD 0.915

   95% DL/2 (t) UCL 75.4    95%  H-Stat (DL/2) UCL 72.81

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.033 Data do not follow a Discernable Distribution (0.05)

Theta Star 48.04

nu star 49.59

A-D Test Statistic 2.018 Nonparametric Statistics

5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method

K-S Test Statistic 0.769 Mean 49.63
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SD 0.188 SD in Log Scale 0.924

A B C D E F G H I J K L
Data not Gamma Distributed at 5% Significance Level SE of Mean 15.04

   95% KM (t) UCL 75.4

Assuming Gamma Distribution    95% KM (z) UCL 74.36

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 75.4

Minimum 3.07    95% KM (bootstrap t) UCL 148.4

Maximum 350    95% KM (BCA) UCL 78.16

Mean 49.63    95% KM (Percentile Bootstrap) UCL 75.2

Median 27 95% KM (Chebyshev) UCL 115.2

SD 73.66 97.5% KM (Chebyshev) UCL 143.5

k star 1.033 99% KM (Chebyshev) UCL 199.2

Theta star 48.04

Nu star 49.59 Potential UCLs to Use

AppChi2 34.42    95% KM (Chebyshev) UCL 115.2

   95% Gamma Approximate UCL 71.5

   95% Adjusted Gamma UCL 73.39

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 24 Number of Detected Data 22

Number of Distinct Detected Data 20 Number of Non-Detect Data 2

Number of Missing Values 3 Percent Non-Detects 8.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.029 Minimum Detected -3.54

Maximum Detected 0.796 Maximum Detected -0.228

Mean of Detected 0.179 Mean of Detected -2.058

SD of Detected 0.18 SD of Detected 0.803

Minimum Non-Detect 0.01 Minimum Non-Detect -4.605

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 21

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 12.50%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.719 Shapiro Wilk Test Statistic 0.967

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.166 Mean -2.261

SD 0.178 SD 1.057

   95% DL/2 (t) UCL 0.228    95%  H-Stat (DL/2) UCL 0.278

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.155 Mean in Log Scale -2.209



741
742

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.818 Shapiro Wilk Test Statistic 0.952
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A B C D E F G H I J K L
   95% MLE (Tiku) UCL 0.218 SD in Original Scale 0.177

   95% Percentile Bootstrap UCL 0.226

   95% BCA Bootstrap UCL 0.243

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.428 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.126

nu star 62.82

A-D Test Statistic 0.83 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method

K-S Test Statistic 0.758 Mean 0.167

5% K-S Critical Value 0.188 SD 0.173

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0362

   95% KM (t) UCL 0.229

Assuming Gamma Distribution    95% KM (z) UCL 0.226

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.228

Minimum 1E-09    95% KM (bootstrap t) UCL 0.268

Maximum 0.796    95% KM (BCA) UCL 0.237

Mean 0.164    95% KM (Percentile Bootstrap) UCL 0.23

Median 0.1 95% KM (Chebyshev) UCL 0.325

SD 0.179 97.5% KM (Chebyshev) UCL 0.393

k star 0.35 99% KM (Chebyshev) UCL 0.527

Theta star 0.469

Nu star 16.82 Potential UCLs to Use

AppChi2 8.544    95% KM (Chebyshev) UCL 0.325

   95% Gamma Approximate UCL 0.324

   95% Adjusted Gamma UCL 0.34

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 26 Number of Detected Data 16

Number of Distinct Detected Data 16 Number of Non-Detect Data 10

Number of Missing Values 1 Percent Non-Detects 38.46%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.7 Minimum Detected 1.74

Maximum Detected 269 Maximum Detected 5.595

Mean of Detected 78.8 Mean of Detected 3.877

SD of Detected 78.08 SD of Detected 1.074

Minimum Non-Detect 3.1 Minimum Non-Detect 1.131

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

UCL Statistics
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.112 Minimum Detected -2.189

743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793

A B C D E F G H I J K L
5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 51.29 Mean 3.095

SD 70.16 SD 1.362

   95% DL/2 (t) UCL 74.79    95%  H-Stat (DL/2) UCL 82.6

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 11.95 Mean in Log Scale 3.002

SD 108.9 SD in Log Scale 1.442

   95% MLE (t) UCL 48.45 Mean in Original Scale 50.71

   95% MLE (Tiku) UCL 57.07 SD in Original Scale 70.54

   95% Percentile Bootstrap UCL 72.88

   95% BCA Bootstrap UCL 79.27

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.983 Data appear Gamma Distributed at 5% Significance Level

Theta Star 80.17

nu star 31.45

A-D Test Statistic 0.522 Nonparametric Statistics

5% A-D Critical Value 0.761 Kaplan-Meier (KM) Method

K-S Test Statistic 0.761 Mean 51.48

5% K-S Critical Value 0.22 SD 68.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 13.93

   95% KM (t) UCL 75.28

Assuming Gamma Distribution    95% KM (z) UCL 74.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 73.01

Minimum 0.795    95% KM (bootstrap t) UCL 84.12

Maximum 269    95% KM (BCA) UCL 80.77

Mean 65.4    95% KM (Percentile Bootstrap) UCL 77.2

Median 33.5 95% KM (Chebyshev) UCL 112.2

SD 66.41 97.5% KM (Chebyshev) UCL 138.5

k star 0.936 99% KM (Chebyshev) UCL 190.1

Theta star 69.87

Nu star 48.68 Potential UCLs to Use

AppChi2 33.66    95% KM (BCA) UCL 80.77

   95% Gamma Approximate UCL 94.57

   95% Adjusted Gamma UCL 96.95

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 21 Percent Non-Detects 0.00%
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848 k star 0.398 99% KM (Chebyshev) UCL 26.92

SD 5.1 97.5% KM (Chebyshev) UCL 19.21
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A B C D E F G H I J K L
Maximum Detected 12 Maximum Detected 2.485

Mean of Detected 6.205 Mean of Detected 0.74

SD of Detected 5.1 SD of Detected 2.264

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.877 Shapiro Wilk Test Statistic 0.718

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.205 Mean 0.74

SD 5.1 SD 2.264

   95% DL/2 (t) UCL 10.4    95%  H-Stat (DL/2) UCL 176631

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.398 Data appear Normal at 5% Significance Level

Theta Star 15.6

nu star 4.773

A-D Test Statistic 0.848 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

K-S Test Statistic 0.731 Mean 6.205

5% K-S Critical Value 0.347 SD 4.655

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 2.082

   95% KM (t) UCL 10.4

Assuming Gamma Distribution    95% KM (z) UCL 9.629

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.4

Minimum 0.112    95% KM (bootstrap t) UCL 9.682

Maximum 12    95% KM (BCA) UCL 8.853

Mean 6.205    95% KM (Percentile Bootstrap) UCL 9.02

Median 7.5 95% KM (Chebyshev) UCL 15.28
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901 5% K-S Critical Value 0.252 SD 156.4

K-S Test Statistic 0.755 Mean 118.9
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A B C D E F G H I J K L
Theta star 15.6

Nu star 4.773 Potential UCLs to Use

AppChi2 1.049    95% KM (t) UCL 10.4

   95% Gamma Approximate UCL 28.24    95% KM (Percentile Bootstrap) UCL 9.02

   95% Adjusted Gamma UCL 53.62

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 13 Number of Detected Data 12

Number of Distinct Detected Data 12 Number of Non-Detect Data 1

Number of Missing Values 14 Percent Non-Detects 7.69%

Raw Statistics Log-transformed Statistics

Minimum Detected 8.37 Minimum Detected 2.125

Maximum Detected 617 Maximum Detected 6.425

Mean of Detected 127 Mean of Detected 4.32

SD of Detected 167.1 SD of Detected 1.053

Minimum Non-Detect 38 Minimum Non-Detect 3.638

Maximum Non-Detect 38 Maximum Non-Detect 3.638

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.62 Shapiro Wilk Test Statistic 0.937

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 118.7 Mean 4.214

SD 162.8 SD 1.078

   95% DL/2 (t) UCL 199.2    95%  H-Stat (DL/2) UCL 210.6

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 93.02 Mean in Log Scale 4.202

SD 184.6 SD in Log Scale 1.094

   95% MLE (t) UCL 184.3 Mean in Original Scale 118.5

   95% MLE (Tiku) UCL 184.2 SD in Original Scale 162.9

   95% Percentile Bootstrap UCL 195.8

   95% BCA Bootstrap UCL 239.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.872 Data appear Lognormal at 5% Significance Level

Theta Star 145.6

nu star 20.93

A-D Test Statistic 0.756 Nonparametric Statistics

5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method
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954 Mean in Original Scale 6.315

SD in Log Scale 1.766
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A B C D E F G H I J K L
Data not Gamma Distributed at 5% Significance Level SE of Mean 45.31

   95% KM (t) UCL 199.6

Assuming Gamma Distribution    95% KM (z) UCL 193.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 199.4

Minimum 1E-09    95% KM (bootstrap t) UCL 423

Maximum 617    95% KM (BCA) UCL 193.3

Mean 117.3    95% KM (Percentile Bootstrap) UCL 197.8

Median 59.28 95% KM (Chebyshev) UCL 316.4

SD 163.8 97.5% KM (Chebyshev) UCL 401.8

k star 0.276 99% KM (Chebyshev) UCL 569.7

Theta star 424.9

Nu star 7.175 Potential UCLs to Use

AppChi2 2.267  97.5% KM (Chebyshev) UCL 401.8

   95% Gamma Approximate UCL 371.1

   95% Adjusted Gamma UCL 444.1

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 19 Number of Detected Data 14

Number of Distinct Detected Data 14 Number of Non-Detect Data 5

Number of Missing Values 8 Percent Non-Detects 26.32%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.115 Minimum Detected -2.163

Maximum Detected 63.43 Maximum Detected 4.15

Mean of Detected 8.418 Mean of Detected 0.683

SD of Detected 16.79 SD of Detected 1.865

Minimum Non-Detect 0.353 Minimum Non-Detect -1.041

Maximum Non-Detect 3.28 Maximum Non-Detect 1.188

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.42%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.541 Shapiro Wilk Test Statistic 0.976

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.492 Mean 0.457

SD 14.65 SD 1.695

   95% DL/2 (t) UCL 12.32    95%  H-Stat (DL/2) UCL 19.57

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.255
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Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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A B C D E F G H I J K
SD in Original Scale

L
14.72

   95% Percentile Bootstrap UCL 12.23

   95% BCA Bootstrap UCL 17.17

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.399 Data appear Gamma Distributed at 5% Significance Level

Theta Star 21.12

nu star 11.16

A-D Test Statistic 0.531 Nonparametric Statistics

5% A-D Critical Value 0.804 Kaplan-Meier (KM) Method

K-S Test Statistic 0.804 Mean 6.354

5% K-S Critical Value 0.243 SD 14.31

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.409

   95% KM (t) UCL 12.27

Assuming Gamma Distribution    95% KM (z) UCL 11.96

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 12.21

Minimum 1E-09    95% KM (bootstrap t) UCL 25.12

Maximum 63.43    95% KM (BCA) UCL 12.9

Mean 6.892    95% KM (Percentile Bootstrap) UCL 12.84

Median 1.968 95% KM (Chebyshev) UCL 21.21

SD 14.53 97.5% KM (Chebyshev) UCL 27.64

k star 0.289 99% KM (Chebyshev) UCL 40.27

Theta star 23.84

Nu star 10.99 Potential UCLs to Use

AppChi2 4.567    95% KM (Chebyshev) UCL 21.21

   95% Gamma Approximate UCL 16.58

   95% Adjusted Gamma UCL 17.98

Note: DL/2 is not a recommended method.

Tributyltin ion

General Statistics

Number of Valid Data 9 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 3

Number of Missing Values 18 Percent Non-Detects 33.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.7 Minimum Detected 0.993

Maximum Detected 55 Maximum Detected 4.007

Mean of Detected 19.35 Mean of Detected 2.567

SD of Detected 18.84 SD of Detected 1.021

Minimum Non-Detect 0.58 Minimum Non-Detect -0.545

Maximum Non-Detect 5.7 Maximum Non-Detect 1.74

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 44.44%

Warning:  There are only 6 Detected Values in this data
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Note: DL/2 is not a recommended method.
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1055    95% Adjusted Gamma UCL 33.43
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.829 Shapiro Wilk Test Statistic 0.987

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 13.28 Mean 1.56

SD 17.47 SD 1.832

   95% DL/2 (t) UCL 24.11    95%  H-Stat (DL/2) UCL 74.07

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 6.984 Mean in Log Scale 1.745

SD 23.56 SD in Log Scale 1.479

   95% MLE (t) UCL 21.59 Mean in Original Scale 13.28

   95% MLE (Tiku) UCL 24.02 SD in Original Scale 17.46

   95% Percentile Bootstrap UCL 23.59

   95% BCA Bootstrap UCL 26.41

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.814 Data appear Normal at 5% Significance Level

Theta Star 23.77

nu star 9.769

A-D Test Statistic 0.206 Nonparametric Statistics

5% A-D Critical Value 0.709 Kaplan-Meier (KM) Method

K-S Test Statistic 0.709 Mean 13.8

5% K-S Critical Value 0.338 SD 16.09

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.874

   95% KM (t) UCL 24.72

Assuming Gamma Distribution    95% KM (z) UCL 23.46

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 23.84

Minimum 2.7    95% KM (bootstrap t) UCL 34.14

Maximum 55    95% KM (BCA) UCL 27.47

Mean 14.96    95% KM (Percentile Bootstrap) UCL 25.24

Median 9.473 95% KM (Chebyshev) UCL 39.4

SD 16.34 97.5% KM (Chebyshev) UCL 50.48

k star 0.986 99% KM (Chebyshev) UCL 72.24

Theta star 15.18

Nu star 17.74 Potential UCLs to Use

AppChi2 9.203    95% KM (t) UCL 24.72

   95% Gamma Approximate UCL 28.84    95% KM (Percentile Bootstrap) UCL 25.24
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM8.0SIL.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 57 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 52

Number of Missing Values 30 Percent Non-Detects 91.23%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.027 Minimum Detected -3.612

Maximum Detected 6 Maximum Detected 1.792

Mean of Detected 1.342 Mean of Detected -1.449

SD of Detected 2.611 SD of Detected 2.085

Minimum Non-Detect 0.0312 Minimum Non-Detect -3.467

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 56

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.25%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.607 Lilliefors Test Statistic 0.922

5% Lilliefors Critical Value 0.762 5% Lilliefors Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.616 Mean -1.443

SD 1.024 SD 1.505

   95% DL/2 (t) UCL 0.843    95%  H-Stat (DL/2) UCL 1.291

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.748

SD in Log Scale 1.003

Mean in Original Scale 0.137

SD in Original Scale 0.793

   95% Percentile Bootstrap UCL 0.346

   95% BCA Bootstrap UCL 0.46
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.286 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.698

nu star 2.856

A-D Test Statistic 0.576 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

K-S Test Statistic 0.728 Mean 0.159

5% K-S Critical Value 0.377 SD 0.785

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.117

   95% KM (t) UCL 0.355

Assuming Gamma Distribution    95% KM (z) UCL 0.352

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.309

Minimum 1E-09    95% KM (bootstrap t) UCL 1.696

Maximum 6    95% KM (BCA) UCL 0.781

Mean 0.118    95% KM (Percentile Bootstrap) UCL 0.491

Median 1E-09 95% KM (Chebyshev) UCL 0.67

SD 0.796 97.5% KM (Chebyshev) UCL 0.892

k star 0.0606 99% KM (Chebyshev) UCL 1.326

Theta star 1.941

Nu star 6.912 Potential UCLs to Use

AppChi2 2.122    95% KM (t) UCL 0.355

   95% Gamma Approximate UCL 0.383

   95% Adjusted Gamma UCL 0.396

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 85 Number of Detected Data 79

Number of Distinct Detected Data 61 Number of Non-Detect Data 6

Number of Missing Values 3 Percent Non-Detects 7.06%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.49 Minimum Detected 0.399

Maximum Detected 15.6 Maximum Detected 2.747

Mean of Detected 5.538 Mean of Detected 1.573

SD of Detected 2.941 SD of Detected 0.542

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 7 Maximum Non-Detect 1.946

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 62

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 23

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.94%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.0997 Lilliefors Test Statistic 0.112

5% Lilliefors Critical Value 0.0997 5% Lilliefors Critical Value 0.0997

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.377 Mean 1.545

SD 2.897 SD 0.534

   95% DL/2 (t) UCL 5.9    95%  H-Stat (DL/2) UCL 5.752

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 4.45 Mean in Log Scale 1.554

SD 3.929 SD in Log Scale 0.53

   95% MLE (t) UCL 5.158 Mean in Original Scale 5.412

   95% MLE (Tiku) UCL 5.803 SD in Original Scale 2.881

   95% Percentile Bootstrap UCL 5.941

   95% BCA Bootstrap UCL 5.956

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.636 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.523

nu star 574.5

A-D Test Statistic 0.439 Nonparametric Statistics

5% A-D Critical Value 0.757 Kaplan-Meier (KM) Method

K-S Test Statistic 0.757 Mean 5.418

5% K-S Critical Value 0.101 SD 2.878

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.317

   95% KM (t) UCL 5.946

Assuming Gamma Distribution    95% KM (z) UCL 5.94

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.946

Minimum 1.49    95% KM (bootstrap t) UCL 6.018

Maximum 15.6    95% KM (BCA) UCL 5.947

Mean 5.486    95% KM (Percentile Bootstrap) UCL 5.95

Median 5 95% KM (Chebyshev) UCL 6.8

SD 2.862 97.5% KM (Chebyshev) UCL 7.398

k star 3.812 99% KM (Chebyshev) UCL 8.573

Theta star 1.439

Nu star 648.1 Potential UCLs to Use

AppChi2 590    95% KM (BCA) UCL 5.947

   95% Gamma Approximate UCL 6.025

   95% Adjusted Gamma UCL 6.035

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 86 Number of Detected Data 78

Number of Distinct Detected Data 70 Number of Non-Detect Data 8

Number of Missing Values 2 Percent Non-Detects 9.30%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.3 Minimum Detected 0.262

Maximum Detected 5570 Maximum Detected 8.625

Mean of Detected 259.8 Mean of Detected 4.543

SD of Detected 660.6 SD of Detected 1.418
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A B C D E
Minimum Non-Detect

F
2.08

G H I J K
Minimum Non-Detect

L
0.732

Maximum Non-Detect 215 Maximum Non-Detect 5.371

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 67

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 19

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 77.91%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.348 Lilliefors Test Statistic 0.0872

5% Lilliefors Critical Value 0.1 5% Lilliefors Critical Value 0.1

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 239.1 Mean 4.356

SD 632.2 SD 1.571

   95% DL/2 (t) UCL 352.5    95%  H-Stat (DL/2) UCL 364

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.358

SD in Log Scale 1.507

Mean in Original Scale 237.7

SD in Original Scale 632.6

   95% Percentile Bootstrap UCL 359.6

   95% BCA Bootstrap UCL 450.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.592 Data appear Lognormal at 5% Significance Level

Theta Star 439.1

nu star 92.31

A-D Test Statistic 2.444 Nonparametric Statistics

5% A-D Critical Value 0.808 Kaplan-Meier (KM) Method

K-S Test Statistic 0.808 Mean 238.3

5% K-S Critical Value 0.106 SD 628.8

Data not Gamma Distributed at 5% Significance Level SE of Mean 68.25

   95% KM (t) UCL 351.8

Assuming Gamma Distribution    95% KM (z) UCL 350.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 351.6

Minimum 1E-09    95% KM (bootstrap t) UCL 526.8

Maximum 5570    95% KM (BCA) UCL 369.1

Mean 237.6    95% KM (Percentile Bootstrap) UCL 364.2

Median 98 95% KM (Chebyshev) UCL 535.8

SD 632.7 97.5% KM (Chebyshev) UCL 664.5

k star 0.284 99% KM (Chebyshev) UCL 917.4

Theta star 835.5

Nu star 48.91 Potential UCLs to Use

AppChi2 33.85    95% KM (Chebyshev) UCL 535.8

   95% Gamma Approximate UCL 343.2

   95% Adjusted Gamma UCL 345.4

Note: DL/2 is not a recommended method.
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265 Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 257.6

A B C D E F G H I J K L

Benzo(a)pyrene

General Statistics

Number of Valid Data 86 Number of Detected Data 74

Number of Distinct Detected Data 60 Number of Non-Detect Data 12

Number of Missing Values 2 Percent Non-Detects 13.95%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.2 Minimum Detected 0.788

Maximum Detected 2600 Maximum Detected 7.863

Mean of Detected 223.8 Mean of Detected 4.635

SD of Detected 366.5 SD of Detected 1.319

Minimum Non-Detect 2.08 Minimum Non-Detect 0.732

Maximum Non-Detect 215 Maximum Non-Detect 5.371

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 71

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 15

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.56%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.309 Lilliefors Test Statistic 0.125

5% Lilliefors Critical Value 0.103 5% Lilliefors Critical Value 0.103

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 196.7 Mean 4.334

SD 346.5 SD 1.548

   95% DL/2 (t) UCL 258.9    95%  H-Stat (DL/2) UCL 310.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.343

SD in Log Scale 1.459

Mean in Original Scale 195

SD in Original Scale 347.2

   95% Percentile Bootstrap UCL 261.4

   95% BCA Bootstrap UCL 293.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.747 Data do not follow a Discernable Distribution (0.05)

Theta Star 299.4

nu star 110.6

A-D Test Statistic 1.393 Nonparametric Statistics

5% A-D Critical Value 0.792 Kaplan-Meier (KM) Method

K-S Test Statistic 0.792 Mean 195.7

5% K-S Critical Value 0.108 SD 345.1

Data not Gamma Distributed at 5% Significance Level SE of Mean 37.48

   95% KM (t) UCL 258

Assuming Gamma Distribution    95% KM (z) UCL 257.3
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Minimum 1E-09    95% KM (bootstrap t) UCL 299.9

Maximum 2600    95% KM (BCA) UCL 266.2

Mean 196.5    95% KM (Percentile Bootstrap) UCL 259.6

Median 112 95% KM (Chebyshev) UCL 359

SD 346.9 97.5% KM (Chebyshev) UCL 429.7

k star 0.256 99% KM (Chebyshev) UCL 568.6

Theta star 768.6

Nu star 43.96 Potential UCLs to Use

AppChi2 29.76    95% KM (Chebyshev) UCL 359

   95% Gamma Approximate UCL 290.2

   95% Adjusted Gamma UCL 292.2

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 86 Number of Detected Data 81

Number of Distinct Detected Data 75 Number of Non-Detect Data 5

Number of Missing Values 2 Percent Non-Detects 5.81%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.9 Minimum Detected 1.065

Maximum Detected 4470 Maximum Detected 8.405

Mean of Detected 400.8 Mean of Detected 5.127

SD of Detected 695.7 SD of Detected 1.349

Minimum Non-Detect 4.17 Minimum Non-Detect 1.428

Maximum Non-Detect 84.3 Maximum Non-Detect 4.434

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 59

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 31.40%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.284 Lilliefors Test Statistic 0.0631

5% Lilliefors Critical Value 0.0984 5% Lilliefors Critical Value 0.0984

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 378.5 Mean 4.947

SD 680.9 SD 1.534

   95% DL/2 (t) UCL 500.6    95%  H-Stat (DL/2) UCL 615.2

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 189.8 Mean in Log Scale 4.981

SD 863.2 SD in Log Scale 1.445

   95% MLE (t) UCL 344.6 Mean in Original Scale 378.5

   95% MLE (Tiku) UCL 352.3 SD in Original Scale 680.9

   95% Percentile Bootstrap UCL 501.4

   95% BCA Bootstrap UCL 540.5
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.68 Data appear Lognormal at 5% Significance Level

Theta Star 589.4

nu star 110.2

A-D Test Statistic 1.915 Nonparametric Statistics

5% A-D Critical Value 0.799 Kaplan-Meier (KM) Method

K-S Test Statistic 0.799 Mean 378.4

5% K-S Critical Value 0.104 SD 677

Data not Gamma Distributed at 5% Significance Level SE of Mean 73.46

   95% KM (t) UCL 500.5

Assuming Gamma Distribution    95% KM (z) UCL 499.2

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 499.9

Minimum 1E-09    95% KM (bootstrap t) UCL 575.1

Maximum 4470    95% KM (BCA) UCL 506.8

Mean 377.5    95% KM (Percentile Bootstrap) UCL 513.4

Median 172 95% KM (Chebyshev) UCL 698.6

SD 681.5 97.5% KM (Chebyshev) UCL 837.1

k star 0.296 99% KM (Chebyshev) UCL 1109

Theta star 1275

Nu star 50.92 Potential UCLs to Use

AppChi2 35.54    95% KM (Chebyshev) UCL 698.6

   95% Gamma Approximate UCL 540.9

   95% Adjusted Gamma UCL 544.3

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 61 Number of Detected Data 61

Number of Distinct Detected Data 55 Number of Non-Detect Data 0

Number of Missing Values 27 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.2 Minimum Detected 0.182

Maximum Detected 1450 Maximum Detected 7.279

Mean of Detected 206.6 Mean of Detected 4.594

SD of Detected 251.6 SD of Detected 1.42

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.219 Lilliefors Test Statistic 0.128

5% Lilliefors Critical Value 0.113 5% Lilliefors Critical Value 0.113

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 206.6 Mean 4.594
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   95% DL/2 (t) UCL 260.4    95%  H-Stat (DL/2) UCL 368.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.776 Data appear Gamma Distributed at 5% Significance Level

Theta Star 266.3

nu star 94.67

A-D Test Statistic 0.457 Nonparametric Statistics

5% A-D Critical Value 0.789 Kaplan-Meier (KM) Method

K-S Test Statistic 0.789 Mean 206.6

5% K-S Critical Value 0.118 SD 249.5

Data appear Gamma Distributed at 5% Significance Level SE of Mean 32.21

   95% KM (t) UCL 260.4

Assuming Gamma Distribution    95% KM (z) UCL 259.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 260.4

Minimum 1.2    95% KM (bootstrap t) UCL 276.3

Maximum 1450    95% KM (BCA) UCL 265

Mean 206.6    95% KM (Percentile Bootstrap) UCL 261.5

Median 135 95% KM (Chebyshev) UCL 347

SD 251.6 97.5% KM (Chebyshev) UCL 407.8

k star 0.776 99% KM (Chebyshev) UCL 527.1

Theta star 266.3

Nu star 94.67 Potential UCLs to Use

AppChi2 73.23    95% KM (Chebyshev) UCL 347

   95% Gamma Approximate UCL 267.1

   95% Adjusted Gamma UCL 268.8

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 84 Number of Detected Data 75

Number of Distinct Detected Data 70 Number of Non-Detect Data 9

Number of Missing Values 4 Percent Non-Detects 10.71%

Raw Statistics Log-transformed Statistics

Minimum Detected 45.7 Minimum Detected 3.822

Maximum Detected 440000 Maximum Detected 12.99

Mean of Detected 9062 Mean of Detected 6.957

SD of Detected 50911 SD of Detected 1.693

Minimum Non-Detect 13 Minimum Non-Detect 2.565

Maximum Non-Detect 960 Maximum Non-Detect 6.867
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For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 42

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.43 Lilliefors Test Statistic 0.102

5% Lilliefors Critical Value 0.102 5% Lilliefors Critical Value 0.102

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8100 Mean 6.571

SD 48153 SD 1.994

   95% DL/2 (t) UCL 16839    95%  H-Stat (DL/2) UCL 9064

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 6.596

SD in Log Scale 1.926

Mean in Original Scale 8097

SD in Original Scale 48154

   95% Percentile Bootstrap UCL 18212

   95% BCA Bootstrap UCL 28094

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.313 Data appear Lognormal at 5% Significance Level

Theta Star 28924

nu star 47

A-D Test Statistic 8.596 Nonparametric Statistics

5% A-D Critical Value 0.861 Kaplan-Meier (KM) Method

K-S Test Statistic 0.861 Mean 8100

5% K-S Critical Value 0.112 SD 47866

Data not Gamma Distributed at 5% Significance Level SE of Mean 5258

   95% KM (t) UCL 16846

Assuming Gamma Distribution    95% KM (z) UCL 16748

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16838

Minimum 1E-09    95% KM (bootstrap t) UCL 69992

Maximum 440000    95% KM (BCA) UCL 18889

Mean 8091    95% KM (Percentile Bootstrap) UCL 18472

Median 953.5 95% KM (Chebyshev) UCL 31018

SD 48155 97.5% KM (Chebyshev) UCL 40934

k star 0.156 99% KM (Chebyshev) UCL 60414

Theta star 52030

Nu star 26.13 Potential UCLs to Use

AppChi2 15.48  97.5% KM (Chebyshev) UCL 40934

   95% Gamma Approximate UCL 13659

   95% Adjusted Gamma UCL 13787

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene
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Number of Valid Data 86 Number of Detected Data 55

Number of Distinct Detected Data 45 Number of Non-Detect Data 31

Number of Missing Values 2 Percent Non-Detects 36.05%

Raw Statistics Log-transformed Statistics

Minimum Detected 2 Minimum Detected 0.693

Maximum Detected 667 Maximum Detected 6.503

Mean of Detected 50.05 Mean of Detected 3.194

SD of Detected 94.85 SD of Detected 1.174

Minimum Non-Detect 0.41 Minimum Non-Detect -0.892

Maximum Non-Detect 215 Maximum Non-Detect 5.371

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 84

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.67%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.306 Lilliefors Test Statistic 0.0717

5% Lilliefors Critical Value 0.119 5% Lilliefors Critical Value 0.119

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 35.51 Mean 2.511

SD 78.92 SD 1.555

   95% DL/2 (t) UCL 49.66    95%  H-Stat (DL/2) UCL 35.52

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.45

SD in Log Scale 1.419

Mean in Original Scale 33.39

SD in Original Scale 78.84

   95% Percentile Bootstrap UCL 48.86

   95% BCA Bootstrap UCL 56.85

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.789 Data appear Lognormal at 5% Significance Level

Theta Star 63.4

nu star 86.83

A-D Test Statistic 1.469 Nonparametric Statistics

5% A-D Critical Value 0.789 Kaplan-Meier (KM) Method

K-S Test Statistic 0.789 Mean 33.94

5% K-S Critical Value 0.124 SD 78.36

Data not Gamma Distributed at 5% Significance Level SE of Mean 8.544

   95% KM (t) UCL 48.15

Assuming Gamma Distribution    95% KM (z) UCL 47.99

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 48.04

Minimum 1E-09    95% KM (bootstrap t) UCL 64.57

Maximum 667    95% KM (BCA) UCL 49.81

Mean 39.75    95% KM (Percentile Bootstrap) UCL 48.77
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SD 78.76 97.5% KM (Chebyshev) UCL 87.3

k star 0.191 99% KM (Chebyshev) UCL 119

Theta star 208.6

Nu star 32.78 Potential UCLs to Use

AppChi2 20.69    95% KM (Chebyshev) UCL 71.18

   95% Gamma Approximate UCL 62.98

   95% Adjusted Gamma UCL 63.48

Note: DL/2 is not a recommended method.

Dieldrin

General Statistics

Number of Valid Data 59 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 52

Number of Missing Values 28 Percent Non-Detects 88.14%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0378 Minimum Detected -3.275

Maximum Detected 22.3 Maximum Detected 3.105

Mean of Detected 5.321 Mean of Detected 0.00518

SD of Detected 7.885 SD of Detected 2.522

Minimum Non-Detect 0.03 Minimum Non-Detect -3.507

Maximum Non-Detect 20.3 Maximum Non-Detect 3.011

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 58

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.31%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.711 Lilliefors Test Statistic 0.868

5% Lilliefors Critical Value 0.803 5% Lilliefors Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.385 Mean -1.099

SD 3.343 SD 1.67

   95% DL/2 (t) UCL 2.112    95%  H-Stat (DL/2) UCL 2.273

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.487

SD in Log Scale 1.924

Mean in Original Scale 0.638
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598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635

A B C D E F G H I J K
   95% Percentile Bootstrap UCL

L
1.39

   95% BCA Bootstrap UCL 1.775

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.321 Data appear Gamma Distributed at 5% Significance Level

Theta Star 16.56

nu star 4.498

A-D Test Statistic 0.463 Nonparametric Statistics

5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method

K-S Test Statistic 0.769 Mean 0.697

5% K-S Critical Value 0.331 SD 3.053

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.432

   95% KM (t) UCL 1.419

Assuming Gamma Distribution    95% KM (z) UCL 1.408

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.337

Minimum 0.0378    95% KM (bootstrap t) UCL 2.3

Maximum 22.3    95% KM (BCA) UCL 4.552

Mean 4.824    95% KM (Percentile Bootstrap) UCL 1.854

Median 4.675 95% KM (Chebyshev) UCL 2.58

SD 2.68 97.5% KM (Chebyshev) UCL 3.395

k star 2.238 99% KM (Chebyshev) UCL 4.996

Theta star 2.155

Nu star 264.1 Potential UCLs to Use

AppChi2 227.5    95% KM (t) UCL 1.419

   95% Gamma Approximate UCL 5.6

   95% Adjusted Gamma UCL 5.621

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 86 Number of Detected Data 74

Number of Distinct Detected Data 65 Number of Non-Detect Data 12

Number of Missing Values 2 Percent Non-Detects 13.95%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.4 Minimum Detected 0.336

Maximum Detected 1100 Maximum Detected 7.003

Mean of Detected 141.8 Mean of Detected 4.301

SD of Detected 186.1 SD of Detected 1.233

Minimum Non-Detect 2.08 Minimum Non-Detect 0.732

Maximum Non-Detect 215 Maximum Non-Detect 5.371

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 73

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 13

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.88%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.239 Lilliefors Test Statistic 0.109



688
689 Maximum Detected 936 Maximum Detected 6.842

637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687

Minimum Detected 4.59 Minimum Detected 1.524

A B C D E F G H I J K L
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 124.5 Mean 3.974

SD 178.1 SD 1.505

   95% DL/2 (t) UCL 156.5    95%  H-Stat (DL/2) UCL 191.4

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.02

SD in Log Scale 1.365

Mean in Original Scale 123.7

SD in Original Scale 178.3

   95% Percentile Bootstrap UCL 157.3

   95% BCA Bootstrap UCL 161

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.868 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 163.3

nu star 128.5

A-D Test Statistic 0.805 Nonparametric Statistics

5% A-D Critical Value 0.786 Kaplan-Meier (KM) Method

K-S Test Statistic 0.786 Mean 123.7

5% K-S Critical Value 0.107 SD 177.4

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 19.28

   95% KM (t) UCL 155.8

Assuming Gamma Distribution    95% KM (z) UCL 155.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 155.3

Minimum 1E-09    95% KM (bootstrap t) UCL 166.7

Maximum 1100    95% KM (BCA) UCL 156

Mean 124.4    95% KM (Percentile Bootstrap) UCL 158.8

Median 75.3 95% KM (Chebyshev) UCL 207.8

SD 178.4 97.5% KM (Chebyshev) UCL 244.1

k star 0.267 99% KM (Chebyshev) UCL 315.5

Theta star 466.4

Nu star 45.87 Potential UCLs to Use

AppChi2 31.33    95% KM (Chebyshev) UCL 207.8

   95% Gamma Approximate UCL 182.1

   95% Adjusted Gamma UCL 183.3

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Data 85 Number of Detected Data 85

Number of Distinct Detected Data 81 Number of Non-Detect Data 0

Number of Missing Values 3 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics



741
742

690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739
740

A B C D E F G H I J K L
Mean of Detected 45.64 Mean of Detected 3.346

SD of Detected 100.2 SD of Detected 0.862

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.341 Lilliefors Test Statistic 0.105

5% Lilliefors Critical Value 0.0961 5% Lilliefors Critical Value 0.0961

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 45.64 Mean 3.346

SD 100.2 SD 0.862

   95% DL/2 (t) UCL 63.72    95%  H-Stat (DL/2) UCL 50.16

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.159 Data do not follow a Discernable Distribution (0.05)

Theta Star 39.38

nu star 197

A-D Test Statistic 2.808 Nonparametric Statistics

5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method

K-S Test Statistic 0.778 Mean 45.64

5% K-S Critical Value 0.0994 SD 99.66

Data not Gamma Distributed at 5% Significance Level SE of Mean 10.87

   95% KM (t) UCL 63.72

Assuming Gamma Distribution    95% KM (z) UCL 63.52

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 63.72

Minimum 4.59    95% KM (bootstrap t) UCL 106.5

Maximum 936    95% KM (BCA) UCL 70.29

Mean 45.64    95% KM (Percentile Bootstrap) UCL 66.51

Median 33.6 95% KM (Chebyshev) UCL 93.03

SD 100.2 97.5% KM (Chebyshev) UCL 113.5

k star 1.159 99% KM (Chebyshev) UCL 153.8

Theta star 39.38

Nu star 197 Potential UCLs to Use

AppChi2 165.5    95% KM (BCA) UCL 70.29

   95% Gamma Approximate UCL 54.32

   95% Adjusted Gamma UCL 54.48

Note: DL/2 is not a recommended method.



794
795 Minimum 1E-09    95% KM (bootstrap t) UCL 0.143

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.136

743
744
745
746
747
748
749
750
751
752
753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
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779
780
781
782
783
784
785
786
787
788
789
790
791
792
793

A B C D E F G H I J K L
Mercury

General Statistics

Number of Valid Data 84 Number of Detected Data 74

Number of Distinct Detected Data 55 Number of Non-Detect Data 10

Number of Missing Values 4 Percent Non-Detects 11.90%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0162 Minimum Detected -4.123

Maximum Detected 0.769 Maximum Detected -0.263

Mean of Detected 0.13 Mean of Detected -2.306

SD of Detected 0.11 SD of Detected 0.758

Minimum Non-Detect 0.00943 Minimum Non-Detect -4.664

Maximum Non-Detect 0.05 Maximum Non-Detect -2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 58

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 30.95%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.221 Lilliefors Test Statistic 0.164

5% Lilliefors Critical Value 0.103 5% Lilliefors Critical Value 0.103

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.116 Mean -2.635

SD 0.11 SD 1.161

   95% DL/2 (t) UCL 0.136    95%  H-Stat (DL/2) UCL 0.145

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0952 Mean in Log Scale -2.492

SD 0.136 SD in Log Scale 0.878

   95% MLE (t) UCL 0.12 Mean in Original Scale 0.117

   95% MLE (Tiku) UCL 0.121 SD in Original Scale 0.109

   95% Percentile Bootstrap UCL 0.137

   95% BCA Bootstrap UCL 0.141

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.943 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0671

nu star 287.5

A-D Test Statistic 1.524 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

K-S Test Statistic 0.763 Mean 0.117

5% K-S Critical Value 0.105 SD 0.109

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0119

   95% KM (t) UCL 0.137

Assuming Gamma Distribution    95% KM (z) UCL 0.137



847
848 Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

796
797
798
799
800
801
802
803
804
805
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807
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809
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811
812
813
814
815
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819
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821
822
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824
825
826
827
828
829
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831
832
833
834
835
836
837
838
839
840
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842
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844
845
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A B C D E F G H I J K L
Maximum 0.769    95% KM (BCA) UCL 0.139

Mean 0.115    95% KM (Percentile Bootstrap) UCL 0.137

Median 0.116 95% KM (Chebyshev) UCL 0.169

SD 0.111 97.5% KM (Chebyshev) UCL 0.191

k star 0.317 99% KM (Chebyshev) UCL 0.236

Theta star 0.364

Nu star 53.24 Potential UCLs to Use

AppChi2 37.48    95% KM (BCA) UCL 0.139

   95% Gamma Approximate UCL 0.164

   95% Adjusted Gamma UCL 0.165

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 86 Number of Detected Data 58

Number of Distinct Detected Data 44 Number of Non-Detect Data 28

Number of Missing Values 2 Percent Non-Detects 32.56%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.73 Minimum Detected 0.548

Maximum Detected 230 Maximum Detected 5.438

Mean of Detected 31.77 Mean of Detected 3.012

SD of Detected 41.58 SD of Detected 0.931

Minimum Non-Detect 1.2 Minimum Non-Detect 0.182

Maximum Non-Detect 96.8 Maximum Non-Detect 4.573

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 83

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.51%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.293 Lilliefors Test Statistic 0.105

5% Lilliefors Critical Value 0.116 5% Lilliefors Critical Value 0.116

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 25.24 Mean 2.554

SD 36.41 SD 1.27

   95% DL/2 (t) UCL 31.77    95%  H-Stat (DL/2) UCL 34.71

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 202.4 Mean in Log Scale 2.533

SD 54.78 SD in Log Scale 1.083

   95% MLE (t) UCL 212.2 Mean in Original Scale 23.24

   95% MLE (Tiku) UCL 254.3 SD in Original Scale 36.28

   95% Percentile Bootstrap UCL 30.61

   95% BCA Bootstrap UCL 32.58



900
901 UCL Statistics
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A B C D E F G H I J K L
k star (bias corrected) 1.208 Data appear Lognormal at 5% Significance Level

Theta Star 26.31

nu star 140.1

A-D Test Statistic 1.613 Nonparametric Statistics

5% A-D Critical Value 0.774 Kaplan-Meier (KM) Method

K-S Test Statistic 0.774 Mean 23.5

5% K-S Critical Value 0.12 SD 36.3

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.979

   95% KM (t) UCL 30.11

Assuming Gamma Distribution    95% KM (z) UCL 30.04

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 30.04

Minimum 1E-09    95% KM (bootstrap t) UCL 34.3

Maximum 230    95% KM (BCA) UCL 30.41

Mean 26.8    95% KM (Percentile Bootstrap) UCL 30.44

Median 19.6 95% KM (Chebyshev) UCL 40.84

SD 36.36 97.5% KM (Chebyshev) UCL 48.34

k star 0.251 99% KM (Chebyshev) UCL 63.09

Theta star 106.8

Nu star 43.15 Potential UCLs to Use

AppChi2 29.09    95% KM (BCA) UCL 30.41

   95% Gamma Approximate UCL 39.76

   95% Adjusted Gamma UCL 40.03

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 9 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 2

Number of Missing Values 79 Percent Non-Detects 22.22%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.084 Minimum Detected -2.477

Maximum Detected 15 Maximum Detected 2.708

Mean of Detected 7.676 Mean of Detected 1.052

SD of Detected 5.595 SD of Detected 2.227

Minimum Non-Detect 0.051 Minimum Non-Detect -2.976

Maximum Non-Detect 7 Maximum Non-Detect 1.946

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 44.44%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.



953
954

Number of Missing Values 23 Percent Non-Detects 9.38%
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904
905
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907
908
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910
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913
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916
917
918
919
920
921
922
923
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926
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931
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937
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944
945
946
947
948
949
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951
952

A B C D E F G H I J K L
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.881 Shapiro Wilk Test Statistic 0.7

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.362 Mean 0.55

SD 5.57 SD 2.496

   95% DL/2 (t) UCL 9.815    95%  H-Stat (DL/2) UCL 13316

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 7.722 Mean in Log Scale 0.189

SD 4.072 SD in Log Scale 2.622

   95% MLE (t) UCL 10.25 Mean in Original Scale 5.99

   95% MLE (Tiku) UCL 10.67 SD in Original Scale 5.889

   95% Percentile Bootstrap UCL 9.111

   95% BCA Bootstrap UCL 9.019

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.451 Data appear Normal at 5% Significance Level

Theta Star 17.01

nu star 6.319

A-D Test Statistic 1.087 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

K-S Test Statistic 0.744 Mean 5.992

5% K-S Critical Value 0.325 SD 5.55

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.998

   95% KM (t) UCL 9.707

Assuming Gamma Distribution    95% KM (z) UCL 9.278

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.637

Minimum 0.084    95% KM (bootstrap t) UCL 9.435

Maximum 15    95% KM (BCA) UCL 10.33

Mean 6.796    95% KM (Percentile Bootstrap) UCL 10.07

Median 8 95% KM (Chebyshev) UCL 14.7

SD 5.154 97.5% KM (Chebyshev) UCL 18.47

k star 0.569 99% KM (Chebyshev) UCL 25.87

Theta star 11.95

Nu star 10.24 Potential UCLs to Use

AppChi2 4.093    95% KM (t) UCL 9.707

   95% Gamma Approximate UCL 17    95% KM (Percentile Bootstrap) UCL 10.07

   95% Adjusted Gamma UCL 21

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 64 Number of Detected Data 58

Number of Distinct Detected Data 56 Number of Non-Detect Data 6



1006
1007 Nu star 30.44 Potential UCLs to Use

Theta star 1179

955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005

A B C D E
Raw Statistics

F G H I J K
Log-transformed Statistics

L

Minimum Detected 6.82 Minimum Detected 1.92

Maximum Detected 2520 Maximum Detected 7.832

Mean of Detected 309.4 Mean of Detected 5.053

SD of Detected 466.4 SD of Detected 1.218

Minimum Non-Detect 2.82 Minimum Non-Detect 1.037

Maximum Non-Detect 31 Maximum Non-Detect 3.434

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 51

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 20.31%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.264 Lilliefors Test Statistic 0.122

5% Lilliefors Critical Value 0.116 5% Lilliefors Critical Value 0.116

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 280.9 Mean 4.715

SD 452.5 SD 1.587

   95% DL/2 (t) UCL 375.4    95%  H-Stat (DL/2) UCL 475.8

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 212.1 Mean in Log Scale 4.808

SD 523 SD in Log Scale 1.393

   95% MLE (t) UCL 321.3 Mean in Original Scale 281.5

   95% MLE (Tiku) UCL 319.6 SD in Original Scale 452.1

   95% Percentile Bootstrap UCL 378.3

   95% BCA Bootstrap UCL 396.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.829 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 373

nu star 96.22

A-D Test Statistic 1.229 Nonparametric Statistics

5% A-D Critical Value 0.786 Kaplan-Meier (KM) Method

K-S Test Statistic 0.786 Mean 281.2

5% K-S Critical Value 0.121 SD 448.8

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 56.59

   95% KM (t) UCL 375.6

Assuming Gamma Distribution    95% KM (z) UCL 374.2

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 375.1

Minimum 1E-09    95% KM (bootstrap t) UCL 442.4

Maximum 2520    95% KM (BCA) UCL 379.3

Mean 280.4    95% KM (Percentile Bootstrap) UCL 376.8

Median 136 95% KM (Chebyshev) UCL 527.8

SD 452.8 97.5% KM (Chebyshev) UCL 634.6

k star 0.238 99% KM (Chebyshev) UCL 844.3



1059
1060 K-S Test Statistic 0.813 Mean 4.604

5% A-D Critical Value 0.813 Kaplan-Meier (KM) Method

1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058 A-D Test Statistic 1.319 Nonparametric Statistics

A B C D E
AppChi2

F
18.84

G H I J K
   95% KM (Chebyshev) UCL

L
527.8

   95% Gamma Approximate UCL 453.1

   95% Adjusted Gamma UCL 458.2

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 59 Number of Detected Data 28

Number of Distinct Detected Data 28 Number of Non-Detect Data 31

Number of Missing Values 28 Percent Non-Detects 52.54%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.188 Minimum Detected -1.672

Maximum Detected 78.9 Maximum Detected 4.368

Mean of Detected 8.824 Mean of Detected 0.872

SD of Detected 17.67 SD of Detected 1.633

Minimum Non-Detect 0.0584 Minimum Non-Detect -2.84

Maximum Non-Detect 25.9 Maximum Non-Detect 3.254

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 57

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.61%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.529 Lilliefors Test Statistic 0.964

5% Lilliefors Critical Value 0.924 5% Lilliefors Critical Value 0.924

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.234 Mean 0.471

SD 12.64 SD 1.547

   95% DL/2 (t) UCL 7.986    95%  H-Stat (DL/2) UCL 5.485

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.152

SD in Log Scale 1.583

Mean in Original Scale 4.403

SD in Original Scale 12.78

   95% Percentile Bootstrap UCL 7.321

   95% BCA Bootstrap UCL 8.349

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.46 Data appear Lognormal at 5% Significance Level

Theta Star 19.19

nu star 25.75



1111
1112
1113    95% DL/2 (t) UCL 14.26    95%  H-Stat (DL/2) UCL 23.61

SD 12.86 SD 1.192

1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110

Mean 6.288 Mean 0.901

A B C D E F G H I J K L
5% K-S Critical Value 0.175 SD 12.64

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.681

   95% KM (t) UCL 7.413

Assuming Gamma Distribution    95% KM (z) UCL 7.368

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.38

Minimum 0.188    95% KM (bootstrap t) UCL 11.75

Maximum 78.9    95% KM (BCA) UCL 7.575

Mean 8.861    95% KM (Percentile Bootstrap) UCL 7.398

Median 8.759 95% KM (Chebyshev) UCL 11.93

SD 12.06 97.5% KM (Chebyshev) UCL 15.1

k star 0.902 99% KM (Chebyshev) UCL 21.33

Theta star 9.82

Nu star 106.5 Potential UCLs to Use

AppChi2 83.66    95% KM (Chebyshev) UCL 11.93

   95% Gamma Approximate UCL 11.28

   95% Adjusted Gamma UCL 11.35

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Missing Values 21 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.707 Minimum Detected -0.346

Maximum Detected 40.47 Maximum Detected 3.701

Mean of Detected 6.288 Mean of Detected 0.901

SD of Detected 12.86 SD of Detected 1.192

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.464 Shapiro Wilk Test Statistic 0.827

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method



1164
1165
1166 UCL Statistics

1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163

A B C D E F G H I J K L

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.508 Data do not follow a Discernable Distribution (0.05)

Theta Star 12.37

nu star 9.148

A-D Test Statistic 1.345 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 6.288

5% K-S Critical Value 0.291 SD 12.13

Data not Gamma Distributed at 5% Significance Level SE of Mean 4.287

   95% KM (t) UCL 14.26

Assuming Gamma Distribution    95% KM (z) UCL 13.34

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.26

Minimum 0.707    95% KM (bootstrap t) UCL 70.11

Maximum 40.47    95% KM (BCA) UCL 14.96

Mean 6.288    95% KM (Percentile Bootstrap) UCL 14.52

Median 2.037 95% KM (Chebyshev) UCL 24.97

SD 12.86 97.5% KM (Chebyshev) UCL 33.06

k star 0.508 99% KM (Chebyshev) UCL 48.94

Theta star 12.37

Nu star 9.148 Potential UCLs to Use

AppChi2 3.416  97.5% KM (Chebyshev) UCL 33.06

   95% Gamma Approximate UCL 16.84

   95% Adjusted Gamma UCL 21.15

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

General Statistics

Number of Valid Data 15 Number of Detected Data 15

Number of Distinct Detected Data 15 Number of Non-Detect Data 0

Number of Missing Values 15 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 256 Minimum Detected 5.545

Maximum Detected 308867 Maximum Detected 12.64

Mean of Detected 30409 Mean of Detected 8.815

SD of Detected 77594 SD of Detected 1.803

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    



1217
1218
1219

Number of Missing Values 15 Percent Non-Detects 0.00%

Number of Distinct Detected Data 15 Number of Non-Detect Data 0

1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216

A B C D E F G H I J K L
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.388 Shapiro Wilk Test Statistic 0.958

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 30409 Mean 8.815

SD 77594 SD 1.803

   95% DL/2 (t) UCL 65696    95%  H-Stat (DL/2) UCL 256859

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.389 Data appear Lognormal at 5% Significance Level

Theta Star 78096

nu star 11.68

A-D Test Statistic 0.975 Nonparametric Statistics

5% A-D Critical Value 0.808 Kaplan-Meier (KM) Method

K-S Test Statistic 0.808 Mean 30409

5% K-S Critical Value 0.236 SD 74963

Data not Gamma Distributed at 5% Significance Level SE of Mean 20035

   95% KM (t) UCL 65696

Assuming Gamma Distribution    95% KM (z) UCL 63363

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 65696

Minimum 256    95% KM (bootstrap t) UCL 246108

Maximum 308867    95% KM (BCA) UCL 72096

Mean 30409    95% KM (Percentile Bootstrap) UCL 69211

Median 11169 95% KM (Chebyshev) UCL 117738

SD 77594 97.5% KM (Chebyshev) UCL 155525

k star 0.389 99% KM (Chebyshev) UCL 229751

Theta star 78096

Nu star 11.68 Potential UCLs to Use

AppChi2 5.018    99% KM (Chebyshev) UCL 229751

   95% Gamma Approximate UCL 70790

   95% Adjusted Gamma UCL 79091

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Data 15 Number of Detected Data 15



1270
1271
1272    95% Adjusted Gamma UCL 29.32

   95% Gamma Approximate UCL 26.45

AppChi2 5.977    99% KM (Chebyshev) UCL 87.75

1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269

A B C D E F G H I J K L
Raw Statistics Log-transformed Statistics

Minimum Detected 0.148 Minimum Detected -1.91

Maximum Detected 117.7 Maximum Detected 4.768

Mean of Detected 12.05 Mean of Detected 1.193

SD of Detected 29.47 SD of Detected 1.606

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.397 Shapiro Wilk Test Statistic 0.97

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.05 Mean 1.193

SD 29.47 SD 1.606

   95% DL/2 (t) UCL 25.45    95%  H-Stat (DL/2) UCL 61.29

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.438 Data appear Lognormal at 5% Significance Level

Theta Star 27.53

nu star 13.13

A-D Test Statistic 1.01 Nonparametric Statistics

5% A-D Critical Value 0.795 Kaplan-Meier (KM) Method

K-S Test Statistic 0.795 Mean 12.05

5% K-S Critical Value 0.234 SD 28.47

Data not Gamma Distributed at 5% Significance Level SE of Mean 7.608

   95% KM (t) UCL 25.45

Assuming Gamma Distribution    95% KM (z) UCL 24.56

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 25.45

Minimum 0.148    95% KM (bootstrap t) UCL 88.4

Maximum 117.7    95% KM (BCA) UCL 28.04

Mean 12.05    95% KM (Percentile Bootstrap) UCL 27.29

Median 3.302 95% KM (Chebyshev) UCL 45.21

SD 29.47 97.5% KM (Chebyshev) UCL 59.56

k star 0.438 99% KM (Chebyshev) UCL 87.75

Theta star 27.53

Nu star 13.13 Potential UCLs to Use



1323
1324
1325 Minimum 9422    95% KM (bootstrap t) UCL 19002136

Assuming Gamma Distribution    95% KM (z) UCL 2384898

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2480825

1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322

A B C D E F G H I J K L
Note: DL/2 is not a recommended method.

Total PCB_Congeners

General Statistics

Number of Valid Data 15 Number of Detected Data 15

Number of Distinct Detected Data 15 Number of Non-Detect Data 0

Number of Missing Values 15 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 9422 Minimum Detected 9.151

Maximum Detected 12537864 Maximum Detected 16.34

Mean of Detected 1030002 Mean of Detected 11.91

SD of Detected 3190248 SD of Detected 1.794

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.336 Shapiro Wilk Test Statistic 0.94

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1030002 Mean 11.91

SD 3190248 SD 1.794

   95% DL/2 (t) UCL 2480825    95%  H-Stat (DL/2) UCL 5505294

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.323 Data appear Lognormal at 5% Significance Level

Theta Star 3186584

nu star 9.697

A-D Test Statistic 1.723 Nonparametric Statistics

5% A-D Critical Value 0.825 Kaplan-Meier (KM) Method

K-S Test Statistic 0.825 Mean 1030002

5% K-S Critical Value 0.239 SD 3082072

Data not Gamma Distributed at 5% Significance Level SE of Mean 823719

   95% KM (t) UCL 2480825



1376
1377
1378 nu star 9.619

k star (bias corrected) 0.321 Data appear Lognormal at 5% Significance Level

Theta Star 3117556

1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375

A B C D E F G H I J K L
Maximum 12537864    95% KM (BCA) UCL 2690034

Mean 1030002    95% KM (Percentile Bootstrap) UCL 2664127

Median 130511 95% KM (Chebyshev) UCL 4620507

SD 3190248 97.5% KM (Chebyshev) UCL 6174122

k star 0.323 99% KM (Chebyshev) UCL 9225897

Theta star 3186584

Nu star 9.697 Potential UCLs to Use

AppChi2 3.753    99% KM (Chebyshev) UCL 9225897

   95% Gamma Approximate UCL 2661131

   95% Adjusted Gamma UCL 3016988

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

General Statistics

Number of Valid Data 15 Number of Detected Data 15

Number of Distinct Detected Data 15 Number of Non-Detect Data 0

Number of Missing Values 15 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 9166 Minimum Detected 9.123

Maximum Detected 12228997 Maximum Detected 16.32

Mean of Detected 999593 Mean of Detected 11.86

SD of Detected 3112840 SD of Detected 1.796

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.335 Shapiro Wilk Test Statistic 0.937

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 999593 Mean 11.86

SD 3112840 SD 1.796

   95% DL/2 (t) UCL 2415214    95%  H-Stat (DL/2) UCL 5275536

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only



1429
1430
1431 Assuming Normal Distribution Assuming Lognormal Distribution

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428

A B C D E F G H I J K L

A-D Test Statistic 1.76 Nonparametric Statistics

5% A-D Critical Value 0.826 Kaplan-Meier (KM) Method

K-S Test Statistic 0.826 Mean 999593

5% K-S Critical Value 0.239 SD 3007289

Data not Gamma Distributed at 5% Significance Level SE of Mean 803732

   95% KM (t) UCL 2415214

Assuming Gamma Distribution    95% KM (z) UCL 2321614

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2415214

Minimum 9166    95% KM (bootstrap t) UCL 18822736

Maximum 12228997    95% KM (BCA) UCL 2644392

Mean 999593    95% KM (Percentile Bootstrap) UCL 2576106

Median 119342 95% KM (Chebyshev) UCL 4502978

SD 3112840 97.5% KM (Chebyshev) UCL 6018896

k star 0.321 99% KM (Chebyshev) UCL 8996623

Theta star 3117556

Nu star 9.619 Potential UCLs to Use

AppChi2 3.705    99% KM (Chebyshev) UCL 8996623

   95% Gamma Approximate UCL 2595120

   95% Adjusted Gamma UCL 2944167

Note: DL/2 is not a recommended method.

Total TEQ

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 24 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.124 Minimum Detected 0.117

Maximum Detected 49.25 Maximum Detected 3.897

Mean of Detected 12.37 Mean of Detected 1.663

SD of Detected 18.5 SD of Detected 1.431

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.68 Shapiro Wilk Test Statistic 0.94

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788



1481
1482
1483
1484 Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 9333 SD of Detected 2.56

Mean of Detected 2226 Mean of Detected 4.819

1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480

Maximum Detected 46000 Maximum Detected 10.74

A B C D E F G H I J K L
DL/2 Substitution Method DL/2 Substitution Method

Mean 12.37 Mean 1.663

SD 18.5 SD 1.431

   95% DL/2 (t) UCL 27.59    95%  H-Stat (DL/2) UCL 538.7

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.465 Data appear Gamma Distributed at 5% Significance Level

Theta Star 26.58

nu star 5.583

A-D Test Statistic 0.398 Nonparametric Statistics

5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method

K-S Test Statistic 0.723 Mean 12.37

5% K-S Critical Value 0.344 SD 16.89

Data appear Gamma Distributed at 5% Significance Level SE of Mean 7.554

   95% KM (t) UCL 27.59

Assuming Gamma Distribution    95% KM (z) UCL 24.79

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 27.59

Minimum 1.124    95% KM (bootstrap t) UCL 57.58

Maximum 49.25    95% KM (BCA) UCL 26.44

Mean 12.37    95% KM (Percentile Bootstrap) UCL 25.88

Median 5.736 95% KM (Chebyshev) UCL 45.3

SD 18.5 97.5% KM (Chebyshev) UCL 59.54

k star 0.465 99% KM (Chebyshev) UCL 87.53

Theta star 26.58

Nu star 5.583 Potential UCLs to Use

AppChi2 1.431    95% KM (Chebyshev) UCL 45.3

   95% Gamma Approximate UCL 48.27

   95% Adjusted Gamma UCL 85.74

Note: DL/2 is not a recommended method.

Tributyltin ion

General Statistics

Number of Valid Data 24 Number of Detected Data 24

Number of Distinct Detected Data 22 Number of Non-Detect Data 0

Number of Missing Values 13 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.45 Minimum Detected -0.799



1530
1531
1532
1533

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 5517

   95% Gamma Approximate UCL 5182

1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
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1501
1502
1503
1504
1505
1506
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1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529

A B C D E F G H I J K L
Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.24 Shapiro Wilk Test Statistic 0.904

5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2226 Mean 4.819

SD 9333 SD 2.56

   95% DL/2 (t) UCL 5492    95%  H-Stat (DL/2) UCL 46157

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.243 Data do not follow a Discernable Distribution (0.05)

Theta Star 9147

nu star 11.68

A-D Test Statistic 2.665 Nonparametric Statistics

5% A-D Critical Value 0.874 Kaplan-Meier (KM) Method

K-S Test Statistic 0.874 Mean 2226

5% K-S Critical Value 0.195 SD 9137

Data not Gamma Distributed at 5% Significance Level SE of Mean 1905

   95% KM (t) UCL 5492

Assuming Gamma Distribution    95% KM (z) UCL 5360

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5492

Minimum 0.45    95% KM (bootstrap t) UCL 75365

Maximum 46000    95% KM (BCA) UCL 6052

Mean 2226    95% KM (Percentile Bootstrap) UCL 6008

Median 185 95% KM (Chebyshev) UCL 10531

SD 9333 97.5% KM (Chebyshev) UCL 14124

k star 0.243 99% KM (Chebyshev) UCL 21183

Theta star 9147

Nu star 11.68 Potential UCLs to Use

AppChi2 5.019    99% KM (Chebyshev) UCL 21183
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM8.5E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Data 13 Number of Detected Data 11

Number of Distinct Detected Data 11 Number of Non-Detect Data 2

Percent Non-Detects 15.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.81 Minimum Detected 1.033

Maximum Detected 15 Maximum Detected 2.708

Mean of Detected 5.137 Mean of Detected 1.487

SD of Detected 3.682 SD of Detected 0.513

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.638 Shapiro Wilk Test Statistic 0.772

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.693 Mean 1.382

SD 3.534 SD 0.536

   95% DL/2 (t) UCL 6.44    95%  H-Stat (DL/2) UCL 4.744

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 1.449

SD in Log Scale 0.478

Mean in Original Scale 4.879

SD in Original Scale 3.421

   95% Percentile Bootstrap UCL 6.596

   95% BCA Bootstrap UCL 7.43

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.605 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.972

nu star 57.31

A-D Test Statistic 1.358 Nonparametric Statistics
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A B C D E F G H I J K L
5% A-D Critical Value 0.733 Kaplan-Meier (KM) Method

K-S Test Statistic 0.733 Mean 4.86

5% K-S Critical Value 0.257 SD 3.297

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.96

   95% KM (t) UCL 6.571

Assuming Gamma Distribution    95% KM (z) UCL 6.439

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.558

Minimum 2.81    95% KM (bootstrap t) UCL 12.47

Maximum 15    95% KM (BCA) UCL 6.594

Mean 5.062    95% KM (Percentile Bootstrap) UCL 6.475

Median 4 95% KM (Chebyshev) UCL 9.045

SD 3.371 97.5% KM (Chebyshev) UCL 10.86

k star 3.181 99% KM (Chebyshev) UCL 14.41

Theta star 1.591

Nu star 82.7 Potential UCLs to Use

AppChi2 62.74    95% KM (Chebyshev) UCL 9.045

   95% Gamma Approximate UCL 6.672

   95% Adjusted Gamma UCL 6.945

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 13 Number of Detected Data 12

Number of Distinct Detected Data 12 Number of Non-Detect Data 1

Percent Non-Detects 7.69%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.5 Minimum Detected 1.872

Maximum Detected 179 Maximum Detected 5.187

Mean of Detected 44.04 Mean of Detected 3.432

SD of Detected 46.91 SD of Detected 0.841

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 19 Maximum Non-Detect 2.944

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.678 Shapiro Wilk Test Statistic 0.968

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 41.38 Mean 3.341

SD 45.92 SD 0.869

   95% DL/2 (t) UCL 64.09    95%  H-Stat (DL/2) UCL 65.15

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 31.11 Mean in Log Scale 3.353

SD 55.49 SD in Log Scale 0.855

   95% MLE (t) UCL 58.54 Mean in Original Scale 41.5
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A B C D E F G H I J K L
   95% MLE (Tiku) UCL 59.86 SD in Original Scale 45.84

   95% Percentile Bootstrap UCL 63.12

   95% BCA Bootstrap UCL 75.54

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.226 Data appear Gamma Distributed at 5% Significance Level

Theta Star 35.91

nu star 29.44

A-D Test Statistic 0.559 Nonparametric Statistics

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

K-S Test Statistic 0.745 Mean 41.67

5% K-S Critical Value 0.249 SD 43.95

Data appear Gamma Distributed at 5% Significance Level SE of Mean 12.74

   95% KM (t) UCL 64.37

Assuming Gamma Distribution    95% KM (z) UCL 62.62

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 64.31

Minimum 3.939    95% KM (bootstrap t) UCL 109.7

Maximum 179    95% KM (BCA) UCL 65.45

Mean 40.96    95% KM (Percentile Bootstrap) UCL 63.15

Median 29 95% KM (Chebyshev) UCL 97.2

SD 46.27 97.5% KM (Chebyshev) UCL 121.2

k star 1.035 99% KM (Chebyshev) UCL 168.4

Theta star 39.55

Nu star 26.92 Potential UCLs to Use

AppChi2 16.09    95% KM (Chebyshev) UCL 97.2

   95% Gamma Approximate UCL 68.52

   95% Adjusted Gamma UCL 73.96

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 13 Number of Detected Data 12

Number of Distinct Detected Data 12 Number of Non-Detect Data 1

Percent Non-Detects 7.69%

Raw Statistics Log-transformed Statistics

Minimum Detected 8.4 Minimum Detected 2.128

Maximum Detected 176 Maximum Detected 5.17

Mean of Detected 49.49 Mean of Detected 3.605

SD of Detected 45.25 SD of Detected 0.794

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 10 Maximum Non-Detect 2.303

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.756 Shapiro Wilk Test Statistic 0.99

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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A B C D E F
Assuming Normal Distribution

G H I J K L
Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 46.07 Mean 3.451

SD 45.05 SD 0.941

   95% DL/2 (t) UCL 68.34    95%  H-Stat (DL/2) UCL 80.91

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 42.09 Mean in Log Scale 3.492

SD 48.6 SD in Log Scale 0.863

   95% MLE (t) UCL 66.11 Mean in Original Scale 46.33

   95% MLE (Tiku) UCL 65.72 SD in Original Scale 44.8

   95% Percentile Bootstrap UCL 68.26

   95% BCA Bootstrap UCL 77.22

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.431 Data appear Gamma Distributed at 5% Significance Level

Theta Star 34.59

nu star 34.34

A-D Test Statistic 0.291 Nonparametric Statistics

5% A-D Critical Value 0.743 Kaplan-Meier (KM) Method

K-S Test Statistic 0.743 Mean 46.33

5% K-S Critical Value 0.249 SD 43.04

Data appear Gamma Distributed at 5% Significance Level SE of Mean 12.47

   95% KM (t) UCL 68.55

Assuming Gamma Distribution    95% KM (z) UCL 66.84

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 68.11

Minimum 1E-09    95% KM (bootstrap t) UCL 92.23

Maximum 176    95% KM (BCA) UCL 68.45

Mean 45.68    95% KM (Percentile Bootstrap) UCL 67.82

Median 32 95% KM (Chebyshev) UCL 100.7

SD 45.45 97.5% KM (Chebyshev) UCL 124.2

k star 0.302 99% KM (Chebyshev) UCL 170.4

Theta star 151.3

Nu star 7.849 Potential UCLs to Use

AppChi2 2.648    95% KM (Chebyshev) UCL 100.7

   95% Gamma Approximate UCL 135.4

   95% Adjusted Gamma UCL 160.3

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 12 Minimum of Log Data 2.485

Maximum 351 Maximum of Log Data 5.861

Mean 70.62 Mean of log Data 3.793

Median 37 SD of log Data 0.908

SD 91.59

Coefficient of Variation 1.297
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265 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

A B C D E
Skewness

F
2.773

G H I J K L

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.615 Shapiro Wilk Test Statistic 0.924

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 115.9    95% H-UCL 135.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 139.8

   95% Adjusted-CLT UCL 133.3  97.5% Chebyshev (MVUE) UCL 172.4

   95% Modified-t UCL 119.1    99% Chebyshev (MVUE) UCL 236.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.988 Data appear Lognormal at 5% Significance Level

Theta Star 71.49

nu star 25.68

Approximate Chi Square Value (.05) 15.13 Nonparametric Statistics

Adjusted Level of Significance 0.0301    95% CLT UCL 112.4

Adjusted Chi Square Value 13.99    95% Jackknife UCL 115.9

   95% Standard Bootstrap UCL 110.5

Anderson-Darling Test Statistic 0.915    95% Bootstrap-t UCL 206.9

Anderson-Darling 5% Critical Value 0.754    95% Hall's Bootstrap UCL 263.2

Kolmogorov-Smirnov Test Statistic 0.276    95% Percentile Bootstrap UCL 116

Kolmogorov-Smirnov 5% Critical Value 0.242    95% BCA Bootstrap UCL 145.2

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 181.3

97.5% Chebyshev(Mean, Sd) UCL 229.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 323.4

   95% Approximate Gamma UCL 119.8

   95% Adjusted Gamma UCL 129.6

Potential UCL to Use Use 95% H-UCL 135.7

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 13 Number of Detected Data 12

Number of Distinct Detected Data 11 Number of Non-Detect Data 1

Percent Non-Detects 7.69%

Raw Statistics Log-transformed Statistics

Minimum Detected 4.2 Minimum Detected 1.435

Maximum Detected 201 Maximum Detected 5.303

Mean of Detected 37.73 Mean of Detected 3.136

SD of Detected 52.86 SD of Detected 0.97

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 19 Maximum Non-Detect 2.944

UCL Statistics
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Raw Statistics Log-transformed Statistics

A B C D E F G H I J K L
Shapiro Wilk Test Statistic 0.545 Shapiro Wilk Test Statistic 0.932

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 35.55 Mean 3.068

SD 51.21 SD 0.961

   95% DL/2 (t) UCL 60.87    95%  H-Stat (DL/2) UCL 64.92

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 24.47 Mean in Log Scale 3.046

SD 60.68 SD in Log Scale 0.984

   95% MLE (t) UCL 54.46 Mean in Original Scale 35.37

   95% MLE (Tiku) UCL 55.82 SD in Original Scale 51.31

   95% Percentile Bootstrap UCL 62.45

   95% BCA Bootstrap UCL 75.7

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.918 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 41.11

nu star 22.02

A-D Test Statistic 0.845 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

K-S Test Statistic 0.753 Mean 35.46

5% K-S Critical Value 0.252 SD 49.27

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 14.28

   95% KM (t) UCL 60.9

Assuming Gamma Distribution    95% KM (z) UCL 58.94

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 60.82

Minimum 1E-09    95% KM (bootstrap t) UCL 128.8

Maximum 201    95% KM (BCA) UCL 63.4

Mean 34.82    95% KM (Percentile Bootstrap) UCL 61.71

Median 23 95% KM (Chebyshev) UCL 97.69

SD 51.68 97.5% KM (Chebyshev) UCL 124.6

k star 0.286 99% KM (Chebyshev) UCL 177.5

Theta star 121.6

Nu star 7.445 Potential UCLs to Use

AppChi2 2.418    95% KM (Chebyshev) UCL 97.69

   95% Gamma Approximate UCL 107.2

   95% Adjusted Gamma UCL 127.7

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 13 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 5

Percent Non-Detects 38.46%
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A B C D E F G H I J K L
Minimum Detected 80 Minimum Detected 4.382

Maximum Detected 2400 Maximum Detected 7.783

Mean of Detected 712.8 Mean of Detected 5.86

SD of Detected 913.4 SD of Detected 1.254

Minimum Non-Detect 30 Minimum Non-Detect 3.401

Maximum Non-Detect 95 Maximum Non-Detect 4.554

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 46.15%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.711 Shapiro Wilk Test Statistic 0.909

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 451.1 Mean 4.912

SD 778.1 SD 1.597

   95% DL/2 (t) UCL 835.7    95%  H-Stat (DL/2) UCL 2419

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 47.8 Mean in Log Scale 4.677

SD 1142 SD in Log Scale 1.833

   95% MLE (t) UCL 612.2 Mean in Original Scale 445

   95% MLE (Tiku) UCL 718.9 SD in Original Scale 781.6

   95% Percentile Bootstrap UCL 799.6

   95% BCA Bootstrap UCL 925.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.604 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1181

nu star 9.658

A-D Test Statistic 0.628 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.742 Mean 469.4

5% K-S Critical Value 0.303 SD 737.6

Data appear Gamma Distributed at 5% Significance Level SE of Mean 218.7

   95% KM (t) UCL 859.2

Assuming Gamma Distribution    95% KM (z) UCL 829.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 838.6

Minimum 64.57    95% KM (bootstrap t) UCL 2517
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A B C D E F G H I J K L
Mean 493.1    95% KM (Percentile Bootstrap) UCL 857.2

Median 242 95% KM (Chebyshev) UCL 1423

SD 757.7 97.5% KM (Chebyshev) UCL 1835

k star 0.641 99% KM (Chebyshev) UCL 2645

Theta star 769.6

Nu star 16.66 Potential UCLs to Use

AppChi2 8.428    95% KM (BCA) UCL 924.8

   95% Gamma Approximate UCL 974.5

   95% Adjusted Gamma UCL 1080

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 12 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 3

Percent Non-Detects 25.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.6 Minimum Detected 0.47

Maximum Detected 22 Maximum Detected 3.091

Mean of Detected 8.956 Mean of Detected 1.842

SD of Detected 7.45 SD of Detected 0.922

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 19 Maximum Non-Detect 2.944

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.67%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.87 Shapiro Wilk Test Statistic 0.942

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 8.342 Mean 1.837

SD 6.544 SD 0.802

   95% DL/2 (t) UCL 11.73    95%  H-Stat (DL/2) UCL 13.01

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.716
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A B C D E F G H I J K L
Mean in Original Scale 7.709

SD in Original Scale 6.764

   95% Percentile Bootstrap UCL 10.91

   95% BCA Bootstrap UCL 11.48

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.122 Data appear Normal at 5% Significance Level

Theta Star 7.982

nu star 20.2

A-D Test Statistic 0.364 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

K-S Test Statistic 0.734 Mean 7.814

5% K-S Critical Value 0.284 SD 6.637

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.099

   95% KM (t) UCL 11.58

Assuming Gamma Distribution    95% KM (z) UCL 11.27

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 11.56

Minimum 1.6    95% KM (bootstrap t) UCL 12.82

Maximum 22    95% KM (BCA) UCL 11.08

Mean 8.662    95% KM (Percentile Bootstrap) UCL 11.11

Median 7.188 95% KM (Chebyshev) UCL 16.96

SD 6.544 97.5% KM (Chebyshev) UCL 20.92

k star 1.477 99% KM (Chebyshev) UCL 28.7

Theta star 5.866

Nu star 35.44 Potential UCLs to Use

AppChi2 22.82    95% KM (t) UCL 11.58

   95% Gamma Approximate UCL 13.45    95% KM (Percentile Bootstrap) UCL 11.11

   95% Adjusted Gamma UCL 14.42

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 13 Number of Detected Data 12

Number of Distinct Detected Data 10 Number of Non-Detect Data 1

Percent Non-Detects 7.69%

Raw Statistics Log-transformed Statistics

Minimum Detected 7.5 Minimum Detected 2.015

Maximum Detected 130 Maximum Detected 4.868

Mean of Detected 41.88 Mean of Detected 3.475

SD of Detected 33.89 SD of Detected 0.759

Minimum Non-Detect 19 Minimum Non-Detect 2.944

Maximum Non-Detect 19 Maximum Non-Detect 2.944

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.81 Shapiro Wilk Test Statistic 0.98

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 39.38 Mean 3.381

SD 33.66 SD 0.802

   95% DL/2 (t) UCL 56.02    95%  H-Stat (DL/2) UCL 59.82

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 35.76 Mean in Log Scale 3.388

SD 37.25 SD in Log Scale 0.792

   95% MLE (t) UCL 54.17 Mean in Original Scale 39.45

   95% MLE (Tiku) UCL 54.37 SD in Original Scale 33.6

   95% Percentile Bootstrap UCL 56.07

   95% BCA Bootstrap UCL 60.19

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.615 Data appear Gamma Distributed at 5% Significance Level

Theta Star 25.94

nu star 38.75

A-D Test Statistic 0.319 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

K-S Test Statistic 0.741 Mean 39.48

5% K-S Critical Value 0.248 SD 32.27

Data appear Gamma Distributed at 5% Significance Level SE of Mean 9.353

   95% KM (t) UCL 56.15

Assuming Gamma Distribution    95% KM (z) UCL 54.86

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 56.12

Minimum 4.175    95% KM (bootstrap t) UCL 70.64

Maximum 130    95% KM (BCA) UCL 55.65

Mean 38.98    95% KM (Percentile Bootstrap) UCL 56.38

Median 30 95% KM (Chebyshev) UCL 80.25

SD 34.09 97.5% KM (Chebyshev) UCL 97.89

k star 1.278 99% KM (Chebyshev) UCL 132.5

Theta star 30.49

Nu star 33.24 Potential UCLs to Use

AppChi2 21.06    95% KM (Chebyshev) UCL 80.25

   95% Gamma Approximate UCL 61.52

   95% Adjusted Gamma UCL 65.81

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 13

Raw Statistics Log-transformed Statistics

Minimum 10.6 Minimum of Log Data 2.361

Maximum 54.7 Maximum of Log Data 4.002

Mean 20.54 Mean of log Data 2.878

Median 15.6 SD of log Data 0.497
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A B C D E F G H I J K L
Coefficient of Variation 0.696

Skewness 2.126

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.576 Shapiro Wilk Test Statistic 0.694

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 27.61    95% H-UCL 27.22

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 32.17

   95% Adjusted-CLT UCL 29.56  97.5% Chebyshev (MVUE) UCL 37.48

   95% Modified-t UCL 28    99% Chebyshev (MVUE) UCL 47.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.844 Data do not follow a Discernable Distribution (0.05)

Theta Star 7.221

nu star 73.95

Approximate Chi Square Value (.05) 55.15 Nonparametric Statistics

Adjusted Level of Significance 0.0301    95% CLT UCL 27.06

Adjusted Chi Square Value 52.84    95% Jackknife UCL 27.61

   95% Standard Bootstrap UCL 26.84

Anderson-Darling Test Statistic 2.245    95% Bootstrap-t UCL 65.8

Anderson-Darling 5% Critical Value 0.738    95% Hall's Bootstrap UCL 87.68

Kolmogorov-Smirnov Test Statistic 0.406    95% Percentile Bootstrap UCL 27.32

Kolmogorov-Smirnov 5% Critical Value 0.238    95% BCA Bootstrap UCL 29.76

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 37.83

97.5% Chebyshev(Mean, Sd) UCL 45.31

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 60

   95% Approximate Gamma UCL 27.54

   95% Adjusted Gamma UCL 28.75

Potential UCL to Use Use 95% Student's-t UCL 27.61

or 95% Modified-t UCL 28

Mercury

General Statistics

Number of Valid Observations 13 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 0.05 Minimum of Log Data -2.996

Maximum 0.54 Maximum of Log Data -0.616

Mean 0.123 Mean of log Data -2.364

Median 0.082 SD of log Data 0.657

SD 0.131

Coefficient of Variation 1.063

Skewness 3.127

Relevant UCL Statistics
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A B C D E
Shapiro Wilk Test Statistic

F
0.556

G H I J K
Shapiro Wilk Test Statistic

L
0.83

Shapiro Wilk Critical Value 0.866 Shapiro Wilk Critical Value 0.866

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.188    95% H-UCL 0.181

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.209

   95% Adjusted-CLT UCL 0.216  97.5% Chebyshev (MVUE) UCL 0.25

   95% Modified-t UCL 0.193    99% Chebyshev (MVUE) UCL 0.331

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.604 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0766

nu star 41.71

Approximate Chi Square Value (.05) 27.9 Nonparametric Statistics

Adjusted Level of Significance 0.0301    95% CLT UCL 0.183

Adjusted Chi Square Value 26.3    95% Jackknife UCL 0.188

   95% Standard Bootstrap UCL 0.177

Anderson-Darling Test Statistic 1.187    95% Bootstrap-t UCL 0.318

Anderson-Darling 5% Critical Value 0.743    95% Hall's Bootstrap UCL 0.393

Kolmogorov-Smirnov Test Statistic 0.194    95% Percentile Bootstrap UCL 0.19

Kolmogorov-Smirnov 5% Critical Value 0.239    95% BCA Bootstrap UCL 0.228

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.281

97.5% Chebyshev(Mean, Sd) UCL 0.349

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.483

   95% Approximate Gamma UCL 0.184

   95% Adjusted Gamma UCL 0.195

Potential UCL to Use Use 95% Approximate Gamma UCL 0.184

Total Aroclors

General Statistics

Number of Valid Data 12 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 3

Percent Non-Detects 25.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 21.65 Minimum Detected 3.075

Maximum Detected 149 Maximum Detected 5.004

Mean of Detected 58.42 Mean of Detected 3.82

SD of Detected 47.85 SD of Detected 0.71

Minimum Non-Detect 10 Minimum Non-Detect 2.303

Maximum Non-Detect 38 Maximum Non-Detect 3.638

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set
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Total DDT

A B C D E F G H I J K L

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.748 Shapiro Wilk Test Statistic 0.868

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 46.23 Mean 3.379

SD 46.51 SD 1.054

   95% DL/2 (t) UCL 70.34    95%  H-Stat (DL/2) UCL 54.54

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.79 Mean in Log Scale 3.494

SD 86.6 SD in Log Scale 0.875

   95% MLE (t) UCL 45.69 Mean in Original Scale 47.21

   95% MLE (Tiku) UCL 72.83 SD in Original Scale 45.67

   95% Percentile Bootstrap UCL 68.58

   95% BCA Bootstrap UCL 75.34

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.521 Data appear Lognormal at 5% Significance Level

Theta Star 38.41

nu star 27.38

A-D Test Statistic 0.754 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

K-S Test Statistic 0.729 Mean 49.66

5% K-S Critical Value 0.282 SD 41.97

Data not Gamma Distributed at 5% Significance Level SE of Mean 12.86

   95% KM (t) UCL 72.76

Assuming Gamma Distribution    95% KM (z) UCL 70.81

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 72.36

Minimum 11.45    95% KM (bootstrap t) UCL 113.1

Maximum 149    95% KM (BCA) UCL 72.45

Mean 51.33    95% KM (Percentile Bootstrap) UCL 71.4

Median 34.6 95% KM (Chebyshev) UCL 105.7

SD 43.82 97.5% KM (Chebyshev) UCL 130

k star 1.547 99% KM (Chebyshev) UCL 177.6

Theta star 33.19

Nu star 37.12 Potential UCLs to Use

AppChi2 24.17    95% KM (BCA) UCL 72.45

   95% Gamma Approximate UCL 78.83

   95% Adjusted Gamma UCL 84.36

Note: DL/2 is not a recommended method.
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   95% KM (t) UCL 2.289
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General Statistics

Number of Valid Data 10 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 1

Number of Missing Values 2 Percent Non-Detects 10.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.196 Minimum Detected -1.629

Maximum Detected 4 Maximum Detected 1.386

Mean of Detected 1.556 Mean of Detected -0.0236

SD of Detected 1.453 SD of Detected 1.077

Minimum Non-Detect 2 Minimum Non-Detect 0.693

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.841 Shapiro Wilk Test Statistic 0.938

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.5 Mean -0.0212

SD 1.382 SD 1.016

   95% DL/2 (t) UCL 2.301    95%  H-Stat (DL/2) UCL 4.227

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 3.4 Mean in Log Scale -0.0771

SD 0.529 SD in Log Scale 1.03

   95% MLE (t) UCL 3.707 Mean in Original Scale 1.458

   95% MLE (Tiku) UCL 3.959 SD in Original Scale 1.405

   95% Percentile Bootstrap UCL 2.179

   95% BCA Bootstrap UCL 2.263

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.883 Data appear Normal at 5% Significance Level

Theta Star 1.763

nu star 15.89

A-D Test Statistic 0.379 Nonparametric Statistics

5% A-D Critical Value 0.74 Kaplan-Meier (KM) Method

K-S Test Statistic 0.74 Mean 1.464

5% K-S Critical Value 0.286 SD 1.335

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.45
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Note: DL/2 is not a recommended method.
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Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.286

Minimum 0.196    95% KM (bootstrap t) UCL 2.658

Maximum 4    95% KM (BCA) UCL 2.284

Mean 1.503    95% KM (Percentile Bootstrap) UCL 2.166

Median 0.932 95% KM (Chebyshev) UCL 3.426

SD 1.381 97.5% KM (Chebyshev) UCL 4.274

k star 0.987 99% KM (Chebyshev) UCL 5.941

Theta star 1.523

Nu star 19.74 Potential UCLs to Use

AppChi2 10.66    95% KM (t) UCL 2.289

   95% Gamma Approximate UCL 2.783    95% KM (Percentile Bootstrap) UCL 2.166

   95% Adjusted Gamma UCL 3.116
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM8.5W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 27 Number of Detected Data 19

Number of Distinct Detected Data 19 Number of Non-Detect Data 8

Number of Missing Values 5 Percent Non-Detects 29.63%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.123 Minimum Detected -2.096

Maximum Detected 132 Maximum Detected 4.883

Mean of Detected 14.94 Mean of Detected 1.494

SD of Detected 29.87 SD of Detected 1.719

Minimum Non-Detect 0.044 Minimum Non-Detect -3.124

Maximum Non-Detect 3.9 Maximum Non-Detect 1.361

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 55.56%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.494 Shapiro Wilk Test Statistic 0.988

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 10.65 Mean 0.639

SD 25.75 SD 2.074

   95% DL/2 (t) UCL 19.1    95%  H-Stat (DL/2) UCL 53.71

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.514

SD in Log Scale 2.131

Mean in Original Scale 10.57

SD in Original Scale 25.78

   95% Percentile Bootstrap UCL 19.59

   95% BCA Bootstrap UCL 25.74

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.474 Data appear Gamma Distributed at 5% Significance Level

Theta Star 31.49

nu star 18.02

A-D Test Statistic 0.484 Nonparametric Statistics
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5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.801 Mean 10.59

5% K-S Critical Value 0.21 SD 25.29

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5

   95% KM (t) UCL 19.12

Assuming Gamma Distribution    95% KM (z) UCL 18.81

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19

Minimum 1E-09    95% KM (bootstrap t) UCL 36.48

Maximum 132    95% KM (BCA) UCL 20.53

Mean 10.63    95% KM (Percentile Bootstrap) UCL 19.87

Median 2.19 95% KM (Chebyshev) UCL 32.38

SD 25.76 97.5% KM (Chebyshev) UCL 41.82

k star 0.142 99% KM (Chebyshev) UCL 60.34

Theta star 74.76

Nu star 7.68 Potential UCLs to Use

AppChi2 2.551    95% KM (Chebyshev) UCL 32.38

   95% Gamma Approximate UCL 32.01

   95% Adjusted Gamma UCL 34.52

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 32 Number of Detected Data 29

Number of Distinct Detected Data 27 Number of Non-Detect Data 3

Number of Missing Values 3 Percent Non-Detects 9.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.3 Minimum Detected 0.833

Maximum Detected 34 Maximum Detected 3.526

Mean of Detected 7.097 Mean of Detected 1.748

SD of Detected 6.463 SD of Detected 0.586

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 23

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 71.88%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.592 Shapiro Wilk Test Statistic 0.908

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.682 Mean 1.676

SD 6.281 SD 0.603

   95% DL/2 (t) UCL 8.564    95%  H-Stat (DL/2) UCL 6.752

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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MLE yields a negative mean Mean in Log Scale 1.71

SD in Log Scale 0.573

Mean in Original Scale 6.792

SD in Original Scale 6.22

   95% Percentile Bootstrap UCL 8.78

   95% BCA Bootstrap UCL 9.519

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.283 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.109

nu star 132.4

A-D Test Statistic 1.694 Nonparametric Statistics

5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method

K-S Test Statistic 0.755 Mean 6.799

5% K-S Critical Value 0.164 SD 6.123

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.103

   95% KM (t) UCL 8.669

Assuming Gamma Distribution    95% KM (z) UCL 8.613

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 8.667

Minimum 2.3    95% KM (bootstrap t) UCL 11.47

Maximum 34    95% KM (BCA) UCL 8.794

Mean 6.876    95% KM (Percentile Bootstrap) UCL 8.723

Median 5.5 95% KM (Chebyshev) UCL 11.61

SD 6.203 97.5% KM (Chebyshev) UCL 13.69

k star 2.37 99% KM (Chebyshev) UCL 17.77

Theta star 2.901

Nu star 151.7 Potential UCLs to Use

AppChi2 124.2    95% KM (Chebyshev) UCL 11.61

   95% Gamma Approximate UCL 8.396

   95% Adjusted Gamma UCL 8.487

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 32 Number of Detected Data 29

Number of Distinct Detected Data 27 Number of Non-Detect Data 3

Number of Missing Values 3 Percent Non-Detects 9.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 12 Minimum Detected 2.485

Maximum Detected 405 Maximum Detected 6.004

Mean of Detected 102.7 Mean of Detected 4.16

SD of Detected 109.3 SD of Detected 0.986

Minimum Non-Detect 9.32 Minimum Non-Detect 2.232

Maximum Non-Detect 13.8 Maximum Non-Detect 2.625

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 27

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 15.63%
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.75 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 93.62 Mean 3.931

SD 107.8 SD 1.184

   95% DL/2 (t) UCL 125.9    95%  H-Stat (DL/2) UCL 135.4

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 82.92 Mean in Log Scale 3.954

SD 119.5 SD in Log Scale 1.142

   95% MLE (t) UCL 118.7 Mean in Original Scale 93.78

   95% MLE (Tiku) UCL 117.9 SD in Original Scale 107.7

   95% Percentile Bootstrap UCL 125.5

   95% BCA Bootstrap UCL 131.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.098 Data appear Lognormal at 5% Significance Level

Theta Star 93.59

nu star 63.66

A-D Test Statistic 0.885 Nonparametric Statistics

5% A-D Critical Value 0.77 Kaplan-Meier (KM) Method

K-S Test Statistic 0.77 Mean 94.22

5% K-S Critical Value 0.167 SD 105.6

Data not Gamma Distributed at 5% Significance Level SE of Mean 19

   95% KM (t) UCL 126.4

Assuming Gamma Distribution    95% KM (z) UCL 125.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 126.4

Minimum 1E-09    95% KM (bootstrap t) UCL 137.9

Maximum 405    95% KM (BCA) UCL 127

Mean 93.09    95% KM (Percentile Bootstrap) UCL 127.1

Median 52 95% KM (Chebyshev) UCL 177

SD 108.2 97.5% KM (Chebyshev) UCL 212.9

k star 0.257 99% KM (Chebyshev) UCL 283.3

Theta star 362.1

Nu star 16.45 Potential UCLs to Use

AppChi2 8.283    95% KM (Chebyshev) UCL 177

   95% Gamma Approximate UCL 184.9

   95% Adjusted Gamma UCL 192.1

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 32 Number of Detected Data 27

Number of Distinct Detected Data 25 Number of Non-Detect Data 5

Number of Missing Values 3 Percent Non-Detects 15.63%
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Raw Statistics Log-transformed Statistics

Minimum Detected 13 Minimum Detected 2.565

Maximum Detected 499 Maximum Detected 6.213

Mean of Detected 106.5 Mean of Detected 4.13

SD of Detected 123.9 SD of Detected 1.044

Minimum Non-Detect 8.97 Minimum Non-Detect 2.194

Maximum Non-Detect 13.3 Maximum Non-Detect 2.588

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 24

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 25.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.732 Shapiro Wilk Test Statistic 0.956

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 90.66 Mean 3.74

SD 119.5 SD 1.328

   95% DL/2 (t) UCL 126.5    95%  H-Stat (DL/2) UCL 122.6

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 67.67 Mean in Log Scale 3.77

SD 143.9 SD in Log Scale 1.281

   95% MLE (t) UCL 110.8 Mean in Original Scale 90.84

   95% MLE (Tiku) UCL 111.6 SD in Original Scale 119.4

   95% Percentile Bootstrap UCL 125.6

   95% BCA Bootstrap UCL 135.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.971 Data appear Lognormal at 5% Significance Level

Theta Star 109.7

nu star 52.42

A-D Test Statistic 0.851 Nonparametric Statistics

5% A-D Critical Value 0.772 Kaplan-Meier (KM) Method

K-S Test Statistic 0.772 Mean 91.88

5% K-S Critical Value 0.173 SD 116.8

Data not Gamma Distributed at 5% Significance Level SE of Mean 21.03

   95% KM (t) UCL 127.5

Assuming Gamma Distribution    95% KM (z) UCL 126.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 127.4

Minimum 1E-09    95% KM (bootstrap t) UCL 144.4

Maximum 499    95% KM (BCA) UCL 128.7

Mean 89.85    95% KM (Percentile Bootstrap) UCL 130

Median 41.5 95% KM (Chebyshev) UCL 183.6

SD 120.1 97.5% KM (Chebyshev) UCL 223.2

k star 0.181 99% KM (Chebyshev) UCL 301.1
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5% A-D Critical Value 0.772 Kaplan-Meier (KM) Method
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Nu star 11.57 Potential UCLs to Use

AppChi2 4.944  97.5% KM (Chebyshev) UCL 223.2

   95% Gamma Approximate UCL 210.2

   95% Adjusted Gamma UCL 220.5

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 32 Number of Detected Data 28

Number of Distinct Detected Data 25 Number of Non-Detect Data 4

Number of Missing Values 3 Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 18 Minimum Detected 2.89

Maximum Detected 603 Maximum Detected 6.402

Mean of Detected 148.6 Mean of Detected 4.481

SD of Detected 164 SD of Detected 1.027

Minimum Non-Detect 6.72 Minimum Non-Detect 1.905

Maximum Non-Detect 9.96 Maximum Non-Detect 2.299

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 28

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 12.50%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.749 Shapiro Wilk Test Statistic 0.945

5% Shapiro Wilk Critical Value 0.924 5% Shapiro Wilk Critical Value 0.924

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 130.5 Mean 4.091

SD 160.6 SD 1.422

   95% DL/2 (t) UCL 178.6    95%  H-Stat (DL/2) UCL 212.8

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 118 Mean in Log Scale 4.191

SD 173.7 SD in Log Scale 1.236

   95% MLE (t) UCL 170.1 Mean in Original Scale 131.1

   95% MLE (Tiku) UCL 168.2 SD in Original Scale 160.1

   95% Percentile Bootstrap UCL 178.1

   95% BCA Bootstrap UCL 187.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.004 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 148

nu star 56.24

A-D Test Statistic 1.094 Nonparametric Statistics
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K-S Test Statistic 0.772 Mean 132.3

5% K-S Critical Value 0.17 SD 156.7

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 28.21

   95% KM (t) UCL 180.1

Assuming Gamma Distribution    95% KM (z) UCL 178.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 179.9

Minimum 1E-09    95% KM (bootstrap t) UCL 196.7

Maximum 603    95% KM (BCA) UCL 182.2

Mean 130    95% KM (Percentile Bootstrap) UCL 178.8

Median 59 95% KM (Chebyshev) UCL 255.2

SD 161 97.5% KM (Chebyshev) UCL 308.4

k star 0.208 99% KM (Chebyshev) UCL 412.9

Theta star 624

Nu star 13.34 Potential UCLs to Use

AppChi2 6.12    95% KM (BCA) UCL 182.2

   95% Gamma Approximate UCL 283.4

   95% Adjusted Gamma UCL 296

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 23 Number of Detected Data 23

Number of Distinct Detected Data 22 Number of Non-Detect Data 0

Number of Missing Values 12 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.4 Minimum Detected 1.686

Maximum Detected 260 Maximum Detected 5.561

Mean of Detected 55.45 Mean of Detected 3.51

SD of Detected 62.39 SD of Detected 1.034

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.745 Shapiro Wilk Test Statistic 0.984

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 55.45 Mean 3.51

SD 62.39 SD 1.034

   95% DL/2 (t) UCL 77.79    95%  H-Stat (DL/2) UCL 100.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    
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   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.008 Data appear Gamma Distributed at 5% Significance Level

Theta Star 55

nu star 46.38

A-D Test Statistic 0.464 Nonparametric Statistics

5% A-D Critical Value 0.767 Kaplan-Meier (KM) Method

K-S Test Statistic 0.767 Mean 55.45

5% K-S Critical Value 0.186 SD 61.02

Data appear Gamma Distributed at 5% Significance Level SE of Mean 13.01

   95% KM (t) UCL 77.79

Assuming Gamma Distribution    95% KM (z) UCL 76.85

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 77.79

Minimum 5.4    95% KM (bootstrap t) UCL 89.34

Maximum 260    95% KM (BCA) UCL 79.46

Mean 55.45    95% KM (Percentile Bootstrap) UCL 78.7

Median 32 95% KM (Chebyshev) UCL 112.2

SD 62.39 97.5% KM (Chebyshev) UCL 136.7

k star 1.008 99% KM (Chebyshev) UCL 184.9

Theta star 55

Nu star 46.38 Potential UCLs to Use

AppChi2 31.75    95% KM (Chebyshev) UCL 112.2

   95% Gamma Approximate UCL 81

   95% Adjusted Gamma UCL 83.3

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 32 Number of Detected Data 28

Number of Distinct Detected Data 28 Number of Non-Detect Data 4

Number of Missing Values 3 Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 51 Minimum Detected 3.932

Maximum Detected 4500 Maximum Detected 8.412

Mean of Detected 701.4 Mean of Detected 5.756

SD of Detected 1046 SD of Detected 1.258

Minimum Non-Detect 62.7 Minimum Non-Detect 4.138

Maximum Non-Detect 480 Maximum Non-Detect 6.174

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.638 Shapiro Wilk Test Statistic 0.948
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 630.9 Mean 5.607

SD 995.2 SD 1.283

   95% DL/2 (t) UCL 929.2    95%  H-Stat (DL/2) UCL 1085

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 5.607

SD in Log Scale 1.258

Mean in Original Scale 627.8

SD in Original Scale 996.4

   95% Percentile Bootstrap UCL 952.1

   95% BCA Bootstrap UCL 1008

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.695 Data appear Lognormal at 5% Significance Level

Theta Star 1010

nu star 38.9

A-D Test Statistic 1.254 Nonparametric Statistics

5% A-D Critical Value 0.785 Kaplan-Meier (KM) Method

K-S Test Statistic 0.785 Mean 629.5

5% K-S Critical Value 0.172 SD 980.4

Data not Gamma Distributed at 5% Significance Level SE of Mean 176.6

   95% KM (t) UCL 928.9

Assuming Gamma Distribution    95% KM (z) UCL 920

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 928.2

Minimum 1E-09    95% KM (bootstrap t) UCL 1134

Maximum 4500    95% KM (BCA) UCL 929

Mean 637.4    95% KM (Percentile Bootstrap) UCL 915.1

Median 315 95% KM (Chebyshev) UCL 1399

SD 993.7 97.5% KM (Chebyshev) UCL 1732

k star 0.288 99% KM (Chebyshev) UCL 2387

Theta star 2212

Nu star 18.44 Potential UCLs to Use

AppChi2 9.708  97.5% KM (Chebyshev) UCL 1732

   95% Gamma Approximate UCL 1211

   95% Adjusted Gamma UCL 1254

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 32 Number of Detected Data 19

Number of Distinct Detected Data 17 Number of Non-Detect Data 13

Number of Missing Values 3 Percent Non-Detects 40.63%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.7 Minimum Detected 0.531
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Mean of Detected 16.61 Mean of Detected 2.176

SD of Detected 20.4 SD of Detected 1.169

Minimum Non-Detect 3.56 Minimum Non-Detect 1.27

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.38%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.72 Shapiro Wilk Test Statistic 0.952

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 11.43 Mean 1.735

SD 16.92 SD 1.126

   95% DL/2 (t) UCL 16.5    95%  H-Stat (DL/2) UCL 9.901

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 49.98 Mean in Log Scale 1.665

SD 19.15 SD in Log Scale 1.107

   95% MLE (t) UCL 55.71 Mean in Original Scale 10.94

   95% MLE (Tiku) UCL 64.13 SD in Original Scale 17.05

   95% Percentile Bootstrap UCL 16.18

   95% BCA Bootstrap UCL 18

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.809 Data appear Gamma Distributed at 5% Significance Level

Theta Star 20.53

nu star 30.74

A-D Test Statistic 0.578 Nonparametric Statistics

5% A-D Critical Value 0.772 Kaplan-Meier (KM) Method

K-S Test Statistic 0.772 Mean 11.01

5% K-S Critical Value 0.205 SD 16.79

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.061

   95% KM (t) UCL 16.2

Assuming Gamma Distribution    95% KM (z) UCL 16.05

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16.15

Minimum 1.7    95% KM (bootstrap t) UCL 19.74

Maximum 71    95% KM (BCA) UCL 16.63

Mean 15.13    95% KM (Percentile Bootstrap) UCL 16.25

Median 8.631 95% KM (Chebyshev) UCL 24.36

SD 16.65 97.5% KM (Chebyshev) UCL 30.13

k star 1.178 99% KM (Chebyshev) UCL 41.47

Theta star 12.84

Nu star 75.42 Potential UCLs to Use

AppChi2 56.42    95% KM (BCA) UCL 16.63

   95% Gamma Approximate UCL 20.22
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Note: DL/2 is not a recommended method.

Dieldrin

General Statistics

Number of Valid Data 27 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 20

Number of Missing Values 5 Percent Non-Detects 74.07%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.164 Minimum Detected -1.808

Maximum Detected 356 Maximum Detected 5.875

Mean of Detected 56.39 Mean of Detected 1.677

SD of Detected 132.3 SD of Detected 2.435

Minimum Non-Detect 0.0719 Minimum Non-Detect -2.632

Maximum Non-Detect 1.6 Maximum Non-Detect 0.47

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 81.48%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.499 Shapiro Wilk Test Statistic 0.98

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 14.84 Mean -0.683

SD 68.32 SD 1.988

   95% DL/2 (t) UCL 37.27    95%  H-Stat (DL/2) UCL 7.333

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -4.022

SD in Log Scale 3.684

Mean in Original Scale 14.62

SD in Original Scale 68.37

   95% Percentile Bootstrap UCL 40.66

   95% BCA Bootstrap UCL 54.28

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.263 Data appear Gamma Distributed at 5% Significance Level

Theta Star 214.3



636    95% DL/2 (t) UCL 73.11    95%  H-Stat (DL/2) UCL 76.09
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A-D Test Statistic 0.651 Nonparametric Statistics

5% A-D Critical Value 0.786 Kaplan-Meier (KM) Method

K-S Test Statistic 0.786 Mean 14.75

5% K-S Critical Value 0.336 SD 67.06

Data appear Gamma Distributed at 5% Significance Level SE of Mean 13.94

   95% KM (t) UCL 38.52

Assuming Gamma Distribution    95% KM (z) UCL 37.68

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 36.69

Minimum 0.164    95% KM (bootstrap t) UCL 513.5

Maximum 356    95% KM (BCA) UCL 43.87

Mean 60.17    95% KM (Percentile Bootstrap) UCL 41.33

Median 61.23 95% KM (Chebyshev) UCL 75.51

SD 63.62 97.5% KM (Chebyshev) UCL 101.8

k star 0.869 99% KM (Chebyshev) UCL 153.5

Theta star 69.26

Nu star 46.91 Potential UCLs to Use

AppChi2 32.19    95% KM (t) UCL 38.52

   95% Gamma Approximate UCL 87.68

   95% Adjusted Gamma UCL 89.85

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 32 Number of Detected Data 25

Number of Distinct Detected Data 23 Number of Non-Detect Data 7

Number of Missing Values 3 Percent Non-Detects 21.88%

Raw Statistics Log-transformed Statistics

Minimum Detected 8.6 Minimum Detected 2.152

Maximum Detected 320 Maximum Detected 5.768

Mean of Detected 65.82 Mean of Detected 3.729

SD of Detected 74.61 SD of Detected 0.95

Minimum Non-Detect 3.56 Minimum Non-Detect 1.27

Maximum Non-Detect 5.28 Maximum Non-Detect 1.664

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 7

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 25

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 21.88%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.708 Shapiro Wilk Test Statistic 0.972

5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 51.86 Mean 3.064

SD 70.91 SD 1.528



688
689 UCL Statistics

637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687

A B C D E F G H I J K L

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 40.58 Mean in Log Scale 3.258

SD 82.9 SD in Log Scale 1.233

   95% MLE (t) UCL 65.43 Mean in Original Scale 52.48

   95% MLE (Tiku) UCL 65.45 SD in Original Scale 70.47

   95% Percentile Bootstrap UCL 73.14

   95% BCA Bootstrap UCL 78.74

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.112 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 59.22

nu star 55.58

A-D Test Statistic 0.725 Nonparametric Statistics

5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

K-S Test Statistic 0.768 Mean 53.3

5% K-S Critical Value 0.179 SD 68.81

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 12.41

   95% KM (t) UCL 74.35

Assuming Gamma Distribution    95% KM (z) UCL 73.72

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 74.12

Minimum 1E-09    95% KM (bootstrap t) UCL 88.6

Maximum 320    95% KM (BCA) UCL 75.81

Mean 51.42    95% KM (Percentile Bootstrap) UCL 75.5

Median 28.5 95% KM (Chebyshev) UCL 107.4

SD 71.23 97.5% KM (Chebyshev) UCL 130.8

k star 0.147 99% KM (Chebyshev) UCL 176.8

Theta star 348.8

Nu star 9.434 Potential UCLs to Use

AppChi2 3.591    95% KM (BCA) UCL 75.81

   95% Gamma Approximate UCL 135.1

   95% Adjusted Gamma UCL 142.7

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Data 32 Number of Detected Data 32

Number of Distinct Detected Data 32 Number of Non-Detect Data 0

Number of Missing Values 3 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 12.8 Minimum Detected 2.549

Maximum Detected 956 Maximum Detected 6.863

Mean of Detected 108.4 Mean of Detected 3.955

SD of Detected 184.4 SD of Detected 1.117

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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Number of Missing Values 3 Percent Non-Detects 3.13%
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.539 Shapiro Wilk Test Statistic 0.919

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 108.4 Mean 3.955

SD 184.4 SD 1.117

   95% DL/2 (t) UCL 163.7    95%  H-Stat (DL/2) UCL 162.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.755 Data do not follow a Discernable Distribution (0.05)

Theta Star 143.6

nu star 48.34

A-D Test Statistic 1.812 Nonparametric Statistics

5% A-D Critical Value 0.785 Kaplan-Meier (KM) Method

K-S Test Statistic 0.785 Mean 108.4

5% K-S Critical Value 0.161 SD 181.5

Data not Gamma Distributed at 5% Significance Level SE of Mean 32.6

   95% KM (t) UCL 163.7

Assuming Gamma Distribution    95% KM (z) UCL 162.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 163.7

Minimum 12.8    95% KM (bootstrap t) UCL 236.6

Maximum 956    95% KM (BCA) UCL 172.1

Mean 108.4    95% KM (Percentile Bootstrap) UCL 163.3

Median 48.05 95% KM (Chebyshev) UCL 250.5

SD 184.4 97.5% KM (Chebyshev) UCL 312

k star 0.755 99% KM (Chebyshev) UCL 432.8

Theta star 143.6

Nu star 48.34 Potential UCLs to Use

AppChi2 33.38  97.5% KM (Chebyshev) UCL 312

   95% Gamma Approximate UCL 157

   95% Adjusted Gamma UCL 160.2

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 32 Number of Detected Data 31

Number of Distinct Detected Data 27 Number of Non-Detect Data 1
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.04 Minimum Detected -3.219

Maximum Detected 2.01 Maximum Detected 0.698

Mean of Detected 0.208 Mean of Detected -2.02

SD of Detected 0.351 SD of Detected 0.777

Minimum Non-Detect 0.0103 Minimum Non-Detect -4.576

Maximum Non-Detect 0.0103 Maximum Non-Detect -4.576

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.406 Shapiro Wilk Test Statistic 0.856

5% Shapiro Wilk Critical Value 0.929 5% Shapiro Wilk Critical Value 0.929

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.201 Mean -2.121

SD 0.348 SD 0.956

   95% DL/2 (t) UCL 0.306    95%  H-Stat (DL/2) UCL 0.259

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.195 Mean in Log Scale -2.077

SD 0.349 SD in Log Scale 0.83

   95% MLE (t) UCL 0.299 Mean in Original Scale 0.202

   95% MLE (Tiku) UCL 0.29 SD in Original Scale 0.347

   95% Percentile Bootstrap UCL 0.317

   95% BCA Bootstrap UCL 0.399

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.156 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.18

nu star 71.65

A-D Test Statistic 2.944 Nonparametric Statistics

5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method

K-S Test Statistic 0.769 Mean 0.203

5% K-S Critical Value 0.161 SD 0.342

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0614

   95% KM (t) UCL 0.307

Assuming Gamma Distribution    95% KM (z) UCL 0.303

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.306

Minimum 1E-09    95% KM (bootstrap t) UCL 0.539

Maximum 2.01    95% KM (BCA) UCL 0.33

Mean 0.201    95% KM (Percentile Bootstrap) UCL 0.322

Median 0.0963 95% KM (Chebyshev) UCL 0.47

SD 0.348 97.5% KM (Chebyshev) UCL 0.586

k star 0.578 99% KM (Chebyshev) UCL 0.813

Theta star 0.348

Nu star 37 Potential UCLs to Use

AppChi2 24.08    95% KM (Chebyshev) UCL 0.47
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Data not Gamma Distributed at 5% Significance Level SE of Mean 6.474

   95% KM (t) UCL 36.73
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829
830
831
832
833
834
835
836
837
838
839
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841
842
843
844
845
846
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Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 32 Number of Detected Data 19

Number of Distinct Detected Data 19 Number of Non-Detect Data 13

Number of Missing Values 3 Percent Non-Detects 40.63%

Raw Statistics Log-transformed Statistics

Minimum Detected 7.4 Minimum Detected 2.001

Maximum Detected 150 Maximum Detected 5.011

Mean of Detected 37.71 Mean of Detected 3.137

SD of Detected 43.36 SD of Detected 0.964

Minimum Non-Detect 0.69 Minimum Non-Detect -0.371

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.707 Shapiro Wilk Test Statistic 0.901

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 24.45 Mean 2.369

SD 36.9 SD 1.374

   95% DL/2 (t) UCL 35.51    95%  H-Stat (DL/2) UCL 39.2

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.375

SD in Log Scale 1.237

Mean in Original Scale 24.08

SD in Original Scale 37.08

   95% Percentile Bootstrap UCL 35.37

   95% BCA Bootstrap UCL 36.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.006 Data do not follow a Discernable Distribution (0.05)

Theta Star 37.48

nu star 38.24

A-D Test Statistic 1.17 Nonparametric Statistics

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

K-S Test Statistic 0.765 Mean 25.75

5% K-S Critical Value 0.204 SD 35.62



900
901    95% DL/2 (t) UCL 7.036    95%  H-Stat (DL/2) UCL 9446

SD 4.924 SD 2.342

849
850
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859
860
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863
864
865
866
867
868
869
870
871
872
873
874
875
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879
880
881
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884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
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Assuming Gamma Distribution    95% KM (z) UCL 36.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 36.48

Minimum 0.156    95% KM (bootstrap t) UCL 44.31

Maximum 150    95% KM (BCA) UCL 37.63

Mean 29.1    95% KM (Percentile Bootstrap) UCL 37.31

Median 15.5 95% KM (Chebyshev) UCL 53.97

SD 37.5 97.5% KM (Chebyshev) UCL 66.18

k star 0.539 99% KM (Chebyshev) UCL 90.17

Theta star 53.97

Nu star 34.51 Potential UCLs to Use

AppChi2 22.07    95% KM (t) UCL 36.73

   95% Gamma Approximate UCL 45.49    95% KM (% Bootstrap) UCL 37.31

   95% Adjusted Gamma UCL 46.62

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 7 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 2

Number of Missing Values 28 Percent Non-Detects 28.57%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.124 Minimum Detected -2.087

Maximum Detected 11 Maximum Detected 2.398

Mean of Detected 4.28 Mean of Detected -0.271

SD of Detected 5.689 SD of Detected 2.394

Minimum Non-Detect 0.0753 Minimum Non-Detect -2.586

Maximum Non-Detect 5 Maximum Non-Detect 1.609

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 71.43%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.713 Shapiro Wilk Test Statistic 0.705

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.42 Mean -0.531
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954
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903
904
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916
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923
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927
928
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936
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938
939
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.316

SD in Log Scale 2.781

Mean in Original Scale 3.07

SD in Original Scale 5.084

   95% Percentile Bootstrap UCL 6.176

   95% BCA Bootstrap UCL 6.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.287 Data do not follow a Discernable Distribution (0.05)

Theta Star 14.92

nu star 2.869

A-D Test Statistic 0.861 Nonparametric Statistics

5% A-D Critical Value 0.727 Kaplan-Meier (KM) Method

K-S Test Statistic 0.727 Mean 3.093

5% K-S Critical Value 0.376 SD 4.692

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.983

   95% KM (t) UCL 6.946

Assuming Gamma Distribution    95% KM (z) UCL 6.355

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.814

Minimum 0.124    95% KM (bootstrap t) UCL 1914

Maximum 11    95% KM (BCA) UCL 6.202

Mean 3.738    95% KM (Percentile Bootstrap) UCL 6.196

Median 1.684 95% KM (Chebyshev) UCL 11.74

SD 4.754 97.5% KM (Chebyshev) UCL 15.48

k star 0.38 99% KM (Chebyshev) UCL 22.82

Theta star 9.845

Nu star 5.316 Potential UCLs to Use

AppChi2 1.301    99% KM (Chebyshev) UCL 22.82

   95% Gamma Approximate UCL 15.28

   95% Adjusted Gamma UCL 24.93

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 27 Number of Detected Data 27

Number of Distinct Detected Data 27 Number of Non-Detect Data 0

Number of Missing Values 5 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 17.95 Minimum Detected 2.888

Maximum Detected 30822 Maximum Detected 10.34

Mean of Detected 1380 Mean of Detected 5.168

SD of Detected 5891 SD of Detected 1.479

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    



1006
1007 Number of Missing Values 5 Percent Non-Detects 44.44%

Number of Distinct Detected Data 15 Number of Non-Detect Data 12
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964
965
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968
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971
972
973
974
975
976
977
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984
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986
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1001
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UCL Statistics

L

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.23 Shapiro Wilk Test Statistic 0.892

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1380 Mean 5.168

SD 5891 SD 1.479

   95% DL/2 (t) UCL 3313    95%  H-Stat (DL/2) UCL 1297

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.317 Data do not follow a Discernable Distribution (0.05)

Theta Star 4346

nu star 17.14

A-D Test Statistic 4.558 Nonparametric Statistics

5% A-D Critical Value 0.846 Kaplan-Meier (KM) Method

K-S Test Statistic 0.846 Mean 1380

5% K-S Critical Value 0.182 SD 5781

Data not Gamma Distributed at 5% Significance Level SE of Mean 1134

   95% KM (t) UCL 3313

Assuming Gamma Distribution    95% KM (z) UCL 3245

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3313

Minimum 17.95    95% KM (bootstrap t) UCL 37073

Maximum 30822    95% KM (BCA) UCL 3657

Mean 1380    95% KM (Percentile Bootstrap) UCL 3626

Median 150.5 95% KM (Chebyshev) UCL 6322

SD 5891 97.5% KM (Chebyshev) UCL 8460

k star 0.317 99% KM (Chebyshev) UCL 12660

Theta star 4346

Nu star 17.14 Potential UCLs to Use

AppChi2 8.774  97.5% KM (Chebyshev) UCL 8460

   95% Gamma Approximate UCL 2696

   95% Adjusted Gamma UCL 2818

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 27 Number of Detected Data 15



1059
1060 Theta star 8.655

k star 1.042 99% KM (Chebyshev) UCL 31.82

1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058 SD 12.78 97.5% KM (Chebyshev) UCL 22.17
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.384 Minimum Detected -0.958

Maximum Detected 66.84 Maximum Detected 4.202

Mean of Detected 9.043 Mean of Detected 1.308

SD of Detected 17.41 SD of Detected 1.215

Minimum Non-Detect 0.72 Minimum Non-Detect -0.329

Maximum Non-Detect 7.46 Maximum Non-Detect 2.01

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 25

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.59%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.493 Shapiro Wilk Test Statistic 0.883

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.037 Mean 1.043

SD 13.24 SD 1.019

   95% DL/2 (t) UCL 10.38    95%  H-Stat (DL/2) UCL 5.454

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.96

SD in Log Scale 1.021

Mean in Original Scale 5.832

SD in Original Scale 13.29

   95% Percentile Bootstrap UCL 10.27

   95% BCA Bootstrap UCL 13.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.588 Data appear Lognormal at 5% Significance Level

Theta Star 15.39

nu star 17.63

A-D Test Statistic 1.75 Nonparametric Statistics

5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

K-S Test Statistic 0.78 Mean 5.91

5% K-S Critical Value 0.231 SD 13.04

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.604

   95% KM (t) UCL 10.35

Assuming Gamma Distribution    95% KM (z) UCL 10.19

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.2

Minimum 0.384    95% KM (bootstrap t) UCL 32.29

Maximum 66.84    95% KM (BCA) UCL 11

Mean 9.023    95% KM (Percentile Bootstrap) UCL 10.54

Median 8.734 95% KM (Chebyshev) UCL 17.26



1111
1112
1113

k star (bias corrected) 0.349 Data appear Gamma Distributed at 5% Significance Level

Theta Star 14.34

1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
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1081
1082
1083
1084
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1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Nu star 56.29 Potential UCLs to Use

AppChi2 40.05  97.5% KM (Chebyshev) UCL 22.17

   95% Gamma Approximate UCL 12.68

   95% Adjusted Gamma UCL 12.97

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

Number of Missing Values 14 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.189 Minimum Detected -1.666

Maximum Detected 18.19 Maximum Detected 2.901

Mean of Detected 5 Mean of Detected 0.443

SD of Detected 7.59 SD of Detected 1.862

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.734 Shapiro Wilk Test Statistic 0.964

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5 Mean 0.443

SD 7.59 SD 1.862

   95% DL/2 (t) UCL 12.24    95%  H-Stat (DL/2) UCL 30494

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    



1164
1165
1166 Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Shapiro Wilk Test Statistic 0.452 Shapiro Wilk Test Statistic 0.799
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1142
1143
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1145
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nu star 3.486

A-D Test Statistic 0.284 Nonparametric Statistics

5% A-D Critical Value 0.709 Kaplan-Meier (KM) Method

K-S Test Statistic 0.709 Mean 5

5% K-S Critical Value 0.371 SD 6.789

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.394

   95% KM (t) UCL 12.24

Assuming Gamma Distribution    95% KM (z) UCL 10.58

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 12.24

Minimum 0.189    95% KM (bootstrap t) UCL 49.73

Maximum 18.19    95% KM (BCA) UCL 11.27

Mean 5    95% KM (Percentile Bootstrap) UCL 11.06

Median 1.591 95% KM (Chebyshev) UCL 19.8

SD 7.59 97.5% KM (Chebyshev) UCL 26.2

k star 0.349 99% KM (Chebyshev) UCL 38.77

Theta star 14.34

Nu star 3.486 Potential UCLs to Use

AppChi2 0.53    95% KM (Chebyshev) UCL 19.8

   95% Gamma Approximate UCL 32.9

   95% Adjusted Gamma UCL 85

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

Number of Missing Values 11 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1224 Minimum Detected 7.11

Maximum Detected 958845 Maximum Detected 13.77

Mean of Detected 129318 Mean of Detected 9.062

SD of Detected 335691 SD of Detected 2.224

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



1217
1218
1219 Maximum Detected 239.2 Maximum Detected 5.477

Raw Statistics Log-transformed Statistics

Minimum Detected 0.512 Minimum Detected -0.67
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1198
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 129318 Mean 9.062

SD 335691 SD 2.224

   95% DL/2 (t) UCL 354175    95%  H-Stat (DL/2) UCL 30281968

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.246 Data do not follow a Discernable Distribution (0.05)

Theta Star 525275

nu star 3.939

A-D Test Statistic 1.378 Nonparametric Statistics

5% A-D Critical Value 0.812 Kaplan-Meier (KM) Method

K-S Test Statistic 0.812 Mean 129318

5% K-S Critical Value 0.319 SD 314010

Data not Gamma Distributed at 5% Significance Level SE of Mean 118685

   95% KM (t) UCL 354175

Assuming Gamma Distribution    95% KM (z) UCL 324537

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 354175

Minimum 1224    95% KM (bootstrap t) UCL 27733119

Maximum 958845    95% KM (BCA) UCL 361872

Mean 129318    95% KM (Percentile Bootstrap) UCL 361865

Median 4304 95% KM (Chebyshev) UCL 646652

SD 335691 97.5% KM (Chebyshev) UCL 870503

k star 0.246 99% KM (Chebyshev) UCL 1310214

Theta star 525275

Nu star 3.939 Potential UCLs to Use

AppChi2 0.698    99% KM (Chebyshev) UCL 1310214

   95% Gamma Approximate UCL 730033

   95% Adjusted Gamma UCL 1197331

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

Number of Missing Values 11 Percent Non-Detects 0.00%



1270
1271
1272 Theta star 124.3

k star 0.265 99% KM (Chebyshev) UCL 326.7

SD 83.52 97.5% KM (Chebyshev) UCL 217.3
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Mean of Detected 32.92 Mean of Detected 1.109

SD of Detected 83.52 SD of Detected 2.055

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.459 Shapiro Wilk Test Statistic 0.793

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 32.92 Mean 1.109

SD 83.52 SD 2.055

   95% DL/2 (t) UCL 88.87    95%  H-Stat (DL/2) UCL 3325

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.265 Data do not follow a Discernable Distribution (0.05)

Theta Star 124.3

nu star 4.239

A-D Test Statistic 1.375 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.801 Mean 32.92

5% K-S Critical Value 0.318 SD 78.12

Data not Gamma Distributed at 5% Significance Level SE of Mean 29.53

   95% KM (t) UCL 88.87

Assuming Gamma Distribution    95% KM (z) UCL 81.49

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 88.87

Minimum 0.512    95% KM (bootstrap t) UCL 5191

Maximum 239.2    95% KM (BCA) UCL 90.54

Mean 32.92    95% KM (Percentile Bootstrap) UCL 90.57

Median 1.563 95% KM (Chebyshev) UCL 161.6



1323
1324
1325 k star (bias corrected) 0.228 Data do not follow a Discernable Distribution (0.05)

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Nu star 4.239 Potential UCLs to Use

AppChi2 0.818    99% KM (Chebyshev) UCL 326.7

   95% Gamma Approximate UCL 170.6

   95% Adjusted Gamma UCL 273.6

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total PCB_Congeners

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

Number of Missing Values 11 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 24575 Minimum Detected 10.11

Maximum Detected 35440913 Maximum Detected 17.38

Mean of Detected 4678616 Mean of Detected 12.24

SD of Detected 12440426 SD of Detected 2.426

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.444 Shapiro Wilk Test Statistic 0.807

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4678616 Mean 12.24

SD 12440426 SD 2.426

   95% DL/2 (t) UCL 13011645    95%  H-Stat (DL/2) UCL 3.332E+09

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    
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1377
1378 5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.443 Shapiro Wilk Test Statistic 0.807
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1353
1354
1355
1356
1357
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1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375

A B C D E F G H I J K L
Theta Star 20549104

nu star 3.643

A-D Test Statistic 1.38 Nonparametric Statistics

5% A-D Critical Value 0.824 Kaplan-Meier (KM) Method

K-S Test Statistic 0.824 Mean 4678616

5% K-S Critical Value 0.321 SD 11636953

Data not Gamma Distributed at 5% Significance Level SE of Mean 4398355

   95% KM (t) UCL 13011645

Assuming Gamma Distribution    95% KM (z) UCL 11913266

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 13011645

Minimum 24575    95% KM (bootstrap t) UCL 1.445E+09

Maximum 35440913    95% KM (BCA) UCL 13516098

Mean 4678616    95% KM (Percentile Bootstrap) UCL 13344176

Median 102783 95% KM (Chebyshev) UCL 23850601

SD 12440426 97.5% KM (Chebyshev) UCL 32146334

k star 0.228 99% KM (Chebyshev) UCL 48441695

Theta star 20549104

Nu star 3.643 Potential UCLs to Use

AppChi2 0.586    99% KM (Chebyshev) UCL 48441695

   95% Gamma Approximate UCL 29089020

   95% Adjusted Gamma UCL 48775076

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

Number of Missing Values 11 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 23351 Minimum Detected 10.06

Maximum Detected 34482068 Maximum Detected 17.36

Mean of Detected 4549298 Mean of Detected 12.2

SD of Detected 12104769 SD of Detected 2.434

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
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Raw Statistics Log-transformed Statistics

Minimum Detected 2.1 Minimum Detected 0.742

1379
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1387
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1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
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1413
1414
1415
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1418
1419
1420
1421
1422
1423
1424
1425
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A B C D E
Data not Normal at 5% Significance Level

F G H I J K
Data not Lognormal at 5% Significance Level

L

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4549298 Mean 12.2

SD 12104769 SD 2.434

   95% DL/2 (t) UCL 12657493    95%  H-Stat (DL/2) UCL 3.397E+09

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.227 Data do not follow a Discernable Distribution (0.05)

Theta Star 20034586

nu star 3.633

A-D Test Statistic 1.379 Nonparametric Statistics

5% A-D Critical Value 0.824 Kaplan-Meier (KM) Method

K-S Test Statistic 0.824 Mean 4549298

5% K-S Critical Value 0.321 SD 11322975

Data not Gamma Distributed at 5% Significance Level SE of Mean 4279682

   95% KM (t) UCL 12657493

Assuming Gamma Distribution    95% KM (z) UCL 11588749

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 12657493

Minimum 23351    95% KM (bootstrap t) UCL 1.368E+09

Maximum 34482068    95% KM (BCA) UCL 12978702

Mean 4549298    95% KM (Percentile Bootstrap) UCL 12972526

Median 98479 95% KM (Chebyshev) UCL 23204001

SD 12104769 97.5% KM (Chebyshev) UCL 31275905

k star 0.227 99% KM (Chebyshev) UCL 47131599

Theta star 20034586

Nu star 3.633 Potential UCLs to Use

AppChi2 0.582    99% KM (Chebyshev) UCL 47131599

   95% Gamma Approximate UCL 28380982

   95% Adjusted Gamma UCL 47621849

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Tributyltin ion

General Statistics

Number of Valid Data 18 Number of Detected Data 17

Number of Distinct Detected Data 16 Number of Non-Detect Data 1

Number of Missing Values 17 Percent Non-Detects 5.56%



1481
1482
1483
1484

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 19.19
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   95% Gamma Approximate UCL 18.48    95% KM (Percentile Bootstrap) UCL 16.14

A B C D E F G H I J K L
Maximum Detected 30 Maximum Detected 3.401

Mean of Detected 13.21 Mean of Detected 2.231

SD of Detected 9.669 SD of Detected 0.946

Minimum Non-Detect 5.7 Minimum Non-Detect 1.74

Maximum Non-Detect 5.7 Maximum Non-Detect 1.74

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Test Statistic 0.895

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.64 Mean 2.165

SD 9.693 SD 0.96

   95% DL/2 (t) UCL 16.61    95%  H-Stat (DL/2) UCL 21.99

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 11.07 Mean in Log Scale 2.173

SD 11.7 SD in Log Scale 0.951

   95% MLE (t) UCL 15.87 Mean in Original Scale 12.66

   95% MLE (Tiku) UCL 16.29 SD in Original Scale 9.67

   95% Percentile Bootstrap UCL 16.08

   95% BCA Bootstrap UCL 16.52

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.336 Data appear Normal at 5% Significance Level

Theta Star 9.887

nu star 45.43

A-D Test Statistic 0.541 Nonparametric Statistics

5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method

K-S Test Statistic 0.755 Mean 12.63

5% K-S Critical Value 0.213 SD 9.428

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.291

   95% KM (t) UCL 16.62

Assuming Gamma Distribution    95% KM (z) UCL 16.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16.61

Minimum 2.1    95% KM (bootstrap t) UCL 16.83

Maximum 30    95% KM (BCA) UCL 16.19

Mean 12.63    95% KM (Percentile Bootstrap) UCL 16.14

Median 9.8 95% KM (Chebyshev) UCL 22.62

SD 9.697 97.5% KM (Chebyshev) UCL 26.94

k star 1.278 99% KM (Chebyshev) UCL 35.42

Theta star 9.887

Nu star 46 Potential UCLs to Use

AppChi2 31.44    95% KM (t) UCL 16.62
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM9.0E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 16

Raw Statistics Log-transformed Statistics

Minimum 2.08 Minimum of Log Data 0.732

Maximum 11.6 Maximum of Log Data 2.451

Mean 3.8 Mean of log Data 1.233

Median 3.18 SD of log Data 0.419

SD 2.275

Coefficient of Variation 0.599

Skewness 3.003

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.635 Shapiro Wilk Test Statistic 0.859

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.797    95% H-UCL 4.635

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.461

   95% Adjusted-CLT UCL 5.192  97.5% Chebyshev (MVUE) UCL 6.213

   95% Modified-t UCL 4.868    99% Chebyshev (MVUE) UCL 7.69

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.152 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.915

nu star 132.9

Approximate Chi Square Value (.05) 107.2 Nonparametric Statistics

Adjusted Level of Significance 0.0335    95% CLT UCL 4.736

Adjusted Chi Square Value 104.6    95% Jackknife UCL 4.797

   95% Standard Bootstrap UCL 4.704

Anderson-Darling Test Statistic 1.086    95% Bootstrap-t UCL 6.063

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 8.498

Kolmogorov-Smirnov Test Statistic 0.221    95% Percentile Bootstrap UCL 4.805

Kolmogorov-Smirnov 5% Critical Value 0.216    95% BCA Bootstrap UCL 5.355

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.279

97.5% Chebyshev(Mean, Sd) UCL 7.352

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.459

   95% Approximate Gamma UCL 4.708

   95% Adjusted Gamma UCL 4.826

Potential UCL to Use Use 95% Student's-t UCL 4.797
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or 95% Modified-t UCL 4.868

Benzo(a)anthracene

General Statistics

Number of Valid Data 15 Number of Detected Data 12

Number of Distinct Detected Data 10 Number of Non-Detect Data 3

Number of Missing Values 1 Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.9 Minimum Detected 1.065

Maximum Detected 22 Maximum Detected 3.091

Mean of Detected 11.93 Mean of Detected 2.224

SD of Detected 7.443 SD of Detected 0.811

Minimum Non-Detect 1.58 Minimum Non-Detect 0.457

Maximum Non-Detect 16.8 Maximum Non-Detect 2.821

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 73.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.867 Shapiro Wilk Test Statistic 0.832

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 10.21 Mean 1.89

SD 7.678 SD 1.122

   95% DL/2 (t) UCL 13.7    95%  H-Stat (DL/2) UCL 16.99

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 20.07 Mean in Log Scale 1.958

SD 1.414 SD in Log Scale 0.937

   95% MLE (t) UCL 20.71 Mean in Original Scale 10.1

   95% MLE (Tiku) UCL 21.31 SD in Original Scale 7.636

   95% Percentile Bootstrap UCL 13.25

   95% BCA Bootstrap UCL 13.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.643 Data appear Normal at 5% Significance Level

Theta Star 7.261

nu star 39.42

A-D Test Statistic 0.841 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

K-S Test Statistic 0.741 Mean 10.39

5% K-S Critical Value 0.248 SD 7.244

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 1.988

   95% KM (t) UCL 13.89



107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

A B C D E F G H I J K L
Assuming Gamma Distribution    95% KM (z) UCL 13.66

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 13.86

Minimum 1.286    95% KM (bootstrap t) UCL 14.13

Maximum 22    95% KM (BCA) UCL 13.71

Mean 10.49    95% KM (Percentile Bootstrap) UCL 13.64

Median 11.58 95% KM (Chebyshev) UCL 19.05

SD 7.582 97.5% KM (Chebyshev) UCL 22.8

k star 1.231 99% KM (Chebyshev) UCL 30.16

Theta star 8.521

Nu star 36.92 Potential UCLs to Use

AppChi2 24.01    95% KM (t) UCL 13.89

   95% Gamma Approximate UCL 16.12    95% KM (Percentile Bootstrap) UCL 13.64

   95% Adjusted Gamma UCL 17.03

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 15 Number of Detected Data 12

Number of Distinct Detected Data 11 Number of Non-Detect Data 3

Number of Missing Values 1 Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 4.2 Minimum Detected 1.435

Maximum Detected 35 Maximum Detected 3.555

Mean of Detected 14.83 Mean of Detected 2.47

SD of Detected 9.901 SD of Detected 0.735

Minimum Non-Detect 1.59 Minimum Non-Detect 0.464

Maximum Non-Detect 16.8 Maximum Non-Detect 2.821

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 73.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.899 Shapiro Wilk Test Statistic 0.919

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.57 Mean 2.122

SD 10.08 SD 1.078

   95% DL/2 (t) UCL 17.15    95%  H-Stat (DL/2) UCL 20.19

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 7.803 Mean in Log Scale 2.217

SD 14.4 SD in Log Scale 0.866

   95% MLE (t) UCL 14.35 Mean in Original Scale 12.62

   95% MLE (Tiku) UCL 20.29 SD in Original Scale 9.938

   95% Percentile Bootstrap UCL 16.88
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   95% BCA Bootstrap UCL

L
17.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.824 Data appear Normal at 5% Significance Level

Theta Star 8.129

nu star 43.78

A-D Test Statistic 0.349 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

K-S Test Statistic 0.741 Mean 12.99

5% K-S Critical Value 0.248 SD 9.37

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.551

   95% KM (t) UCL 17.48

Assuming Gamma Distribution    95% KM (z) UCL 17.18

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 17.45

Minimum 2.207    95% KM (bootstrap t) UCL 18.37

Maximum 35    95% KM (BCA) UCL 17.12

Mean 13.13    95% KM (Percentile Bootstrap) UCL 17.28

Median 14 95% KM (Chebyshev) UCL 24.1

SD 9.833 97.5% KM (Chebyshev) UCL 28.92

k star 1.433 99% KM (Chebyshev) UCL 38.37

Theta star 9.158

Nu star 43 Potential UCLs to Use

AppChi2 28.97    95% KM (t) UCL 17.48

   95% Gamma Approximate UCL 19.49    95% KM (Percentile Bootstrap) UCL 17.28

   95% Adjusted Gamma UCL 20.49

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 15 Number of Detected Data 13

Number of Distinct Detected Data 13 Number of Non-Detect Data 2

Number of Missing Values 1 Percent Non-Detects 13.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.7 Minimum Detected 1.308

Maximum Detected 39 Maximum Detected 3.664

Mean of Detected 19.42 Mean of Detected 2.722

SD of Detected 12.01 SD of Detected 0.803

Minimum Non-Detect 5.36 Minimum Non-Detect 1.679

Maximum Non-Detect 33.6 Maximum Non-Detect 3.515

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.67%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.936 Shapiro Wilk Test Statistic 0.899

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 18.13 Mean 2.613

SD 11.93 SD 0.87

   95% DL/2 (t) UCL 23.56    95%  H-Stat (DL/2) UCL 29.78

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.629

SD in Log Scale 0.802

Mean in Original Scale 17.95

SD in Original Scale 11.86

   95% Percentile Bootstrap UCL 22.93

   95% BCA Bootstrap UCL 23.23

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.742 Data appear Normal at 5% Significance Level

Theta Star 11.15

nu star 45.3

A-D Test Statistic 0.379 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.742 Mean 18.1

5% K-S Critical Value 0.239 SD 11.68

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.206

   95% KM (t) UCL 23.74

Assuming Gamma Distribution    95% KM (z) UCL 23.37

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 23.74

Minimum 3.7    95% KM (bootstrap t) UCL 24.11

Maximum 39    95% KM (BCA) UCL 23.16

Mean 18.49    95% KM (Percentile Bootstrap) UCL 23.28

Median 19 95% KM (Chebyshev) UCL 32.07

SD 11.78 97.5% KM (Chebyshev) UCL 38.12

k star 1.718 99% KM (Chebyshev) UCL 50

Theta star 10.77

Nu star 51.54 Potential UCLs to Use

AppChi2 36.05    95% KM (t) UCL 23.74

   95% Gamma Approximate UCL 26.44    95% KM (Percentile Bootstrap) UCL 23.28

   95% Adjusted Gamma UCL 27.66

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Minimum 1.7 Minimum of Log Data 0.531

Maximum 13 Maximum of Log Data 2.565

Mean 8.256 Mean of log Data 1.969

Median 8 SD of log Data 0.644



318

266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317

Maximum Detected 4230 Maximum Detected 8.35

A B C D E F G H I J K L
Coefficient of Variation 0.454

Skewness -0.437

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Test Statistic 0.825

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10.58    95% H-UCL 15.65

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16.79

   95% Adjusted-CLT UCL 10.11  97.5% Chebyshev (MVUE) UCL 20.34

   95% Modified-t UCL 10.55    99% Chebyshev (MVUE) UCL 27.31

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.536 Data appear Normal at 5% Significance Level

Theta Star 3.255

nu star 45.65

Approximate Chi Square Value (.05) 31.15 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 10.31

Adjusted Chi Square Value 28.65    95% Jackknife UCL 10.58

   95% Standard Bootstrap UCL 10.11

Anderson-Darling Test Statistic 0.535    95% Bootstrap-t UCL 10.28

Anderson-Darling 5% Critical Value 0.726    95% Hall's Bootstrap UCL 10.15

Kolmogorov-Smirnov Test Statistic 0.256    95% Percentile Bootstrap UCL 10.12

Kolmogorov-Smirnov 5% Critical Value 0.281    95% BCA Bootstrap UCL 10.02

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13.7

97.5% Chebyshev(Mean, Sd) UCL 16.05

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20.67

   95% Approximate Gamma UCL 12.1

   95% Adjusted Gamma UCL 13.16

Potential UCL to Use Use 95% Student's-t UCL 10.58

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 16 Number of Detected Data 15

Number of Distinct Detected Data 14 Number of Non-Detect Data 1

Percent Non-Detects 6.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 17.8 Minimum Detected 2.879
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Mean of Detected 382.3 Mean of Detected 4.526

SD of Detected 1070 SD of Detected 1.401

Minimum Non-Detect 22 Minimum Non-Detect 3.091

Maximum Non-Detect 22 Maximum Non-Detect 3.091

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.359 Shapiro Wilk Test Statistic 0.878

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 359.1 Mean 4.393

SD 1038 SD 1.454

   95% DL/2 (t) UCL 813.8    95%  H-Stat (DL/2) UCL 860.9

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 200.7 Mean in Log Scale 4.395

SD 1143 SD in Log Scale 1.451

   95% MLE (t) UCL 701.8 Mean in Original Scale 359.1

   95% MLE (Tiku) UCL 684.7 SD in Original Scale 1038

   95% Percentile Bootstrap UCL 875.6

   95% BCA Bootstrap UCL 1138

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.408 Data do not follow a Discernable Distribution (0.05)

Theta Star 937.7

nu star 12.23

A-D Test Statistic 2.003 Nonparametric Statistics

5% A-D Critical Value 0.803 Kaplan-Meier (KM) Method

K-S Test Statistic 0.803 Mean 359.6

5% K-S Critical Value 0.235 SD 1004

Data not Gamma Distributed at 5% Significance Level SE of Mean 259.9

   95% KM (t) UCL 815.3

Assuming Gamma Distribution    95% KM (z) UCL 787.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 814.2

Minimum 1E-09    95% KM (bootstrap t) UCL 4341

Maximum 4230    95% KM (BCA) UCL 886.6

Mean 358.4    95% KM (Percentile Bootstrap) UCL 877.7

Median 66.5 95% KM (Chebyshev) UCL 1493

SD 1038 97.5% KM (Chebyshev) UCL 1983

k star 0.239 99% KM (Chebyshev) UCL 2946

Theta star 1498

Nu star 7.657 Potential UCLs to Use

AppChi2 2.538  97.5% KM (Chebyshev) UCL 1983

   95% Gamma Approximate UCL 1081

   95% Adjusted Gamma UCL 1239

Note: DL/2 is not a recommended method.
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Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 14 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 5

Number of Missing Values 2 Percent Non-Detects 35.71%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.3 Minimum Detected 0.262

Maximum Detected 4.8 Maximum Detected 1.569

Mean of Detected 2.844 Mean of Detected 0.957

SD of Detected 1.209 SD of Detected 0.458

Minimum Non-Detect 1.47 Minimum Non-Detect 0.385

Maximum Non-Detect 2.68 Maximum Non-Detect 0.986

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 64.29%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Test Statistic 0.947

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.145 Mean 0.563

SD 1.367 SD 0.671

   95% DL/2 (t) UCL 2.792    95%  H-Stat (DL/2) UCL 2.043

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.157 Mean in Log Scale 0.741

SD 1.451 SD in Log Scale 0.47

   95% MLE (t) UCL 2.843 Mean in Original Scale 2.337

   95% MLE (Tiku) UCL 3.203 SD in Original Scale 1.184

   95% Percentile Bootstrap UCL 2.818

   95% BCA Bootstrap UCL 2.94

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.967 Data appear Normal at 5% Significance Level

Theta Star 0.717

nu star 71.4

A-D Test Statistic 0.208 Nonparametric Statistics
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K-S Test Statistic 0.723 Mean 2.327

5% K-S Critical Value 0.28 SD 1.155

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.329

   95% KM (t) UCL 2.91

Assuming Gamma Distribution    95% KM (z) UCL 2.869

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.9

Minimum 1.3    95% KM (bootstrap t) UCL 3.016

Maximum 4.8    95% KM (BCA) UCL 3.064

Mean 2.739    95% KM (Percentile Bootstrap) UCL 3

Median 2.477 95% KM (Chebyshev) UCL 3.763

SD 0.967 97.5% KM (Chebyshev) UCL 4.384

k star 6.844 99% KM (Chebyshev) UCL 5.604

Theta star 0.4

Nu star 191.6 Potential UCLs to Use

AppChi2 160.6    95% KM (t) UCL 2.91

   95% Gamma Approximate UCL 3.268    95% KM (Percentile Bootstrap) UCL 3

   95% Adjusted Gamma UCL 3.347

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 15 Number of Detected Data 12

Number of Distinct Detected Data 11 Number of Non-Detect Data 3

Number of Missing Values 1 Percent Non-Detects 20.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.5 Minimum Detected 1.253

Maximum Detected 26 Maximum Detected 3.258

Mean of Detected 12.43 Mean of Detected 2.323

SD of Detected 7.377 SD of Detected 0.704

Minimum Non-Detect 1.59 Minimum Non-Detect 0.464

Maximum Non-Detect 16.8 Maximum Non-Detect 2.821

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.92 Shapiro Wilk Test Statistic 0.886

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 10.65 Mean 2.004

SD 7.68 SD 1.021

   95% DL/2 (t) UCL 14.14    95%  H-Stat (DL/2) UCL 16.82

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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SD 9.395 SD in Log Scale 0.814

   95% MLE (t) UCL 13.25 Mean in Original Scale 10.69

   95% MLE (Tiku) UCL 19.21 SD in Original Scale 7.527

   95% Percentile Bootstrap UCL 13.88

   95% BCA Bootstrap UCL 14.36

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.07 Data appear Normal at 5% Significance Level

Theta Star 6.007

nu star 49.68

A-D Test Statistic 0.443 Nonparametric Statistics

5% A-D Critical Value 0.74 Kaplan-Meier (KM) Method

K-S Test Statistic 0.74 Mean 10.96

5% K-S Critical Value 0.248 SD 7.136

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.951

   95% KM (t) UCL 14.39

Assuming Gamma Distribution    95% KM (z) UCL 14.16

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.37

Minimum 2.656    95% KM (bootstrap t) UCL 14.9

Maximum 26    95% KM (BCA) UCL 14.37

Mean 11.18    95% KM (Percentile Bootstrap) UCL 14.23

Median 12 95% KM (Chebyshev) UCL 19.46

SD 7.4 97.5% KM (Chebyshev) UCL 23.14

k star 1.743 99% KM (Chebyshev) UCL 30.37

Theta star 6.414

Nu star 52.28 Potential UCLs to Use

AppChi2 36.67    95% KM (t) UCL 14.39

   95% Gamma Approximate UCL 15.94    95% KM (Percentile Bootstrap) UCL 14.23

   95% Adjusted Gamma UCL 16.66

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 16

Raw Statistics Log-transformed Statistics

Minimum 7.23 Minimum of Log Data 1.978

Maximum 86.5 Maximum of Log Data 4.46

Mean 25.69 Mean of log Data 3.041

Median 20.85 SD of log Data 0.626

SD 20.02

Coefficient of Variation 0.779

Skewness 2.197

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.749 Shapiro Wilk Test Statistic 0.957

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 34.46    95% H-UCL 36.28

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 43.04

   95% Adjusted-CLT UCL 36.86  97.5% Chebyshev (MVUE) UCL 50.8

   95% Modified-t UCL 34.92    99% Chebyshev (MVUE) UCL 66.05

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.145 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 11.97

nu star 68.65

Approximate Chi Square Value (.05) 50.58 Nonparametric Statistics

Adjusted Level of Significance 0.0335    95% CLT UCL 33.92

Adjusted Chi Square Value 48.82    95% Jackknife UCL 34.46

   95% Standard Bootstrap UCL 33.8

Anderson-Darling Test Statistic 0.627    95% Bootstrap-t UCL 43.13

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 70.47

Kolmogorov-Smirnov Test Statistic 0.23    95% Percentile Bootstrap UCL 34.26

Kolmogorov-Smirnov 5% Critical Value 0.217    95% BCA Bootstrap UCL 36.72

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 47.5

97.5% Chebyshev(Mean, Sd) UCL 56.94

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 75.49

   95% Approximate Gamma UCL 34.87

   95% Adjusted Gamma UCL 36.13

Potential UCL to Use Use 95% Approximate Gamma UCL 34.87

Mercury

General Statistics

Number of Valid Observations 16 Number of Distinct Observations 16

Raw Statistics Log-transformed Statistics

Minimum 0.0146 Minimum of Log Data -4.227

Maximum 0.091 Maximum of Log Data -2.397

Mean 0.0503 Mean of log Data -3.125

Median 0.0438 SD of log Data 0.563

SD 0.0247

Coefficient of Variation 0.492

Skewness 0.247

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.944

Shapiro Wilk Critical Value 0.887 Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0611    95% H-UCL 0.0701

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0834

   95% Adjusted-CLT UCL 0.0608  97.5% Chebyshev (MVUE) UCL 0.0975

   95% Modified-t UCL 0.0612    99% Chebyshev (MVUE) UCL 0.125
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Data Distribution

k star (bias corrected) 3.204 Data appear Normal at 5% Significance Level

Theta Star 0.0157

nu star 102.5

Approximate Chi Square Value (.05) 80.16 Nonparametric Statistics

Adjusted Level of Significance 0.0335    95% CLT UCL 0.0604

Adjusted Chi Square Value 77.91    95% Jackknife UCL 0.0611

   95% Standard Bootstrap UCL 0.0603

Anderson-Darling Test Statistic 0.265    95% Bootstrap-t UCL 0.0615

Anderson-Darling 5% Critical Value 0.742    95% Hall's Bootstrap UCL 0.0605

Kolmogorov-Smirnov Test Statistic 0.142    95% Percentile Bootstrap UCL 0.0599

Kolmogorov-Smirnov 5% Critical Value 0.216    95% BCA Bootstrap UCL 0.0607

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0772

97.5% Chebyshev(Mean, Sd) UCL 0.0889

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.112

   95% Approximate Gamma UCL 0.0643

   95% Adjusted Gamma UCL 0.0661

Potential UCL to Use Use 95% Student's-t UCL 0.0611

Total Aroclors

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 15.73 Minimum of Log Data 2.755

Maximum 203.1 Maximum of Log Data 5.314

Mean 52.13 Mean of log Data 3.643

Median 35.76 SD of log Data 0.735

SD 57.87

Coefficient of Variation 1.11

Skewness 2.757

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.589 Shapiro Wilk Test Statistic 0.877

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 88    95% H-UCL 100.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 101.2

   95% Adjusted-CLT UCL 102.8  97.5% Chebyshev (MVUE) UCL 124.2
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5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818
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Gamma Distribution Test Data Distribution

k star (bias corrected) 1.244 Data appear Lognormal at 5% Significance Level

Theta Star 41.9

nu star 22.39

Approximate Chi Square Value (.05) 12.63 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 83.86

Adjusted Chi Square Value 11.12    95% Jackknife UCL 88

   95% Standard Bootstrap UCL 81.52

Anderson-Darling Test Statistic 0.866    95% Bootstrap-t UCL 175.8

Anderson-Darling 5% Critical Value 0.732    95% Hall's Bootstrap UCL 213.3

Kolmogorov-Smirnov Test Statistic 0.296    95% Percentile Bootstrap UCL 88.15

Kolmogorov-Smirnov 5% Critical Value 0.283    95% BCA Bootstrap UCL 108.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 136.2

97.5% Chebyshev(Mean, Sd) UCL 172.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 244.1

   95% Approximate Gamma UCL 92.39

   95% Adjusted Gamma UCL 105

Potential UCL to Use Use 95% H-UCL 100.6

Total DDT

General Statistics

Number of Valid Data 16 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 8

Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.405 Minimum Detected -0.904

Maximum Detected 4.625 Maximum Detected 1.531

Mean of Detected 1.876 Mean of Detected 0.307

SD of Detected 1.531 SD of Detected 0.893

Minimum Non-Detect 0.0538 Minimum Non-Detect -2.922

Maximum Non-Detect 3.79 Maximum Non-Detect 1.332

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.882 Shapiro Wilk Test Statistic 0.946
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.445 Mean -0.0946

SD 1.216 SD 1.252

   95% DL/2 (t) UCL 1.977    95%  H-Stat (DL/2) UCL 3.486

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.217

SD in Log Scale 0.89

Mean in Original Scale 1.201

SD in Original Scale 1.265

   95% Percentile Bootstrap UCL 1.736

   95% BCA Bootstrap UCL 1.831

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.145 Data appear Normal at 5% Significance Level

Theta Star 1.639

nu star 18.31

A-D Test Statistic 0.256 Nonparametric Statistics

5% A-D Critical Value 0.727 Kaplan-Meier (KM) Method

K-S Test Statistic 0.727 Mean 1.324

5% K-S Critical Value 0.298 SD 1.227

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.352

   95% KM (t) UCL 1.941

Assuming Gamma Distribution    95% KM (z) UCL 1.903

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.924

Minimum 0.405    95% KM (bootstrap t) UCL 2.16

Maximum 4.625    95% KM (BCA) UCL 2.034

Mean 1.778    95% KM (Percentile Bootstrap) UCL 1.95

Median 1.9 95% KM (Chebyshev) UCL 2.857

SD 1.157 97.5% KM (Chebyshev) UCL 3.521

k star 1.951 99% KM (Chebyshev) UCL 4.824

Theta star 0.911

Nu star 62.45 Potential UCLs to Use

AppChi2 45.27    95% KM (t) UCL 1.941

   95% Gamma Approximate UCL 2.453    95% KM (Percentile Bootstrap) UCL 1.95

   95% Adjusted Gamma UCL 2.547
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM9.0W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Data 17 Number of Detected Data 15

Number of Distinct Detected Data 14 Number of Non-Detect Data 2

Percent Non-Detects 11.76%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.35 Minimum Detected 0.854

Maximum Detected 9.8 Maximum Detected 2.282

Mean of Detected 4.339 Mean of Detected 1.4

SD of Detected 1.844 SD of Detected 0.365

Minimum Non-Detect 5 Minimum Non-Detect 1.609

Maximum Non-Detect 6 Maximum Non-Detect 1.792

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.24%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.806 Shapiro Wilk Test Statistic 0.936

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.152 Mean 1.354

SD 1.806 SD 0.367

   95% DL/2 (t) UCL 4.917    95%  H-Stat (DL/2) UCL 4.561

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.39

SD in Log Scale 0.343

Mean in Original Scale 4.265

SD in Original Scale 1.738

   95% Percentile Bootstrap UCL 5.029

   95% BCA Bootstrap UCL 5.21

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 6.109 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.71

nu star 183.3

A-D Test Statistic 0.541 Nonparametric Statistics
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5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

K-S Test Statistic 0.738 Mean 4.263

5% K-S Critical Value 0.222 SD 1.709

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.436

   95% KM (t) UCL 5.024

Assuming Gamma Distribution    95% KM (z) UCL 4.98

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.023

Minimum 2.35    95% KM (bootstrap t) UCL 5.463

Maximum 9.8    95% KM (BCA) UCL 4.957

Mean 4.353    95% KM (Percentile Bootstrap) UCL 4.99

Median 4.3 95% KM (Chebyshev) UCL 6.162

SD 1.725 97.5% KM (Chebyshev) UCL 6.983

k star 7.092 99% KM (Chebyshev) UCL 8.597

Theta star 0.614

Nu star 241.1 Potential UCLs to Use

AppChi2 206.2    95% KM (BCA) UCL 4.957

   95% Gamma Approximate UCL 5.091

   95% Adjusted Gamma UCL 5.176

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 16

Raw Statistics Log-transformed Statistics

Minimum 3.4 Minimum of Log Data 1.224

Maximum 1600 Maximum of Log Data 7.378

Mean 154.6 Mean of log Data 3.774

Median 44 SD of log Data 1.537

SD 377.8

Coefficient of Variation 2.444

Skewness 3.935

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.398 Shapiro Wilk Test Statistic 0.969

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 314.5    95% H-UCL 554.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 361

   95% Adjusted-CLT UCL 398.7  97.5% Chebyshev (MVUE) UCL 463.3

   95% Modified-t UCL 329.1    99% Chebyshev (MVUE) UCL 664.3

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.452 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 342

nu star 15.37

Approximate Chi Square Value (.05) 7.517 Nonparametric Statistics

Adjusted Level of Significance 0.0346    95% CLT UCL 305.3
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A B C D E F G H I J K L
Adjusted Chi Square Value 6.947    95% Jackknife UCL 314.5

   95% Standard Bootstrap UCL 300.6

Anderson-Darling Test Statistic 1.074    95% Bootstrap-t UCL 910.5

Anderson-Darling 5% Critical Value 0.798    95% Hall's Bootstrap UCL 842.2

Kolmogorov-Smirnov Test Statistic 0.209    95% Percentile Bootstrap UCL 333.7

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 434

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 553.9

97.5% Chebyshev(Mean, Sd) UCL 726.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1066

   95% Approximate Gamma UCL 315.9

   95% Adjusted Gamma UCL 341.8

Potential UCL to Use Use 95% Approximate Gamma UCL 315.9

Benzo(a)pyrene

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 17

Raw Statistics Log-transformed Statistics

Minimum 4.2 Minimum of Log Data 1.435

Maximum 790 Maximum of Log Data 6.672

Mean 103 Mean of log Data 3.677

Median 40 SD of log Data 1.39

SD 189.5

Coefficient of Variation 1.841

Skewness 3.35

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.529 Shapiro Wilk Test Statistic 0.979

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 183.2    95% H-UCL 326.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 253.8

   95% Adjusted-CLT UCL 218.5  97.5% Chebyshev (MVUE) UCL 322.9

   95% Modified-t UCL 189.4    99% Chebyshev (MVUE) UCL 458.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.566 Data appear Gamma Distributed at 5% Significance Level

Theta Star 182

nu star 19.23

Approximate Chi Square Value (.05) 10.29 Nonparametric Statistics

Adjusted Level of Significance 0.0346    95% CLT UCL 178.6

Adjusted Chi Square Value 9.608    95% Jackknife UCL 183.2

   95% Standard Bootstrap UCL 176.1

Anderson-Darling Test Statistic 0.718    95% Bootstrap-t UCL 321

Anderson-Darling 5% Critical Value 0.786    95% Hall's Bootstrap UCL 416.5

Kolmogorov-Smirnov Test Statistic 0.197    95% Percentile Bootstrap UCL 187.6

Kolmogorov-Smirnov 5% Critical Value 0.219    95% BCA Bootstrap UCL 233.7
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A B C D E F
Data appear Gamma Distributed at 5% Significance Level

G H I J K
95% Chebyshev(Mean, Sd) UCL

L
303.3

97.5% Chebyshev(Mean, Sd) UCL 390

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 560.3

   95% Approximate Gamma UCL 192.5

   95% Adjusted Gamma UCL 206.1

Potential UCL to Use Use 95% Approximate Gamma UCL 192.5

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 16

Raw Statistics Log-transformed Statistics

Minimum 4.8 Minimum of Log Data 1.569

Maximum 1000 Maximum of Log Data 6.908

Mean 159.8 Mean of log Data 4.051

Median 70 SD of log Data 1.52

SD 260.8

Coefficient of Variation 1.633

Skewness 2.584

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.623 Shapiro Wilk Test Statistic 0.974

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 270.2    95% H-UCL 695.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 462.8

   95% Adjusted-CLT UCL 306.2  97.5% Chebyshev (MVUE) UCL 593.4

   95% Modified-t UCL 276.8    99% Chebyshev (MVUE) UCL 850

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.536 Data appear Gamma Distributed at 5% Significance Level

Theta Star 298

nu star 18.23

Approximate Chi Square Value (.05) 9.557 Nonparametric Statistics

Adjusted Level of Significance 0.0346    95% CLT UCL 263.8

Adjusted Chi Square Value 8.904    95% Jackknife UCL 270.2

   95% Standard Bootstrap UCL 263

Anderson-Darling Test Statistic 0.581    95% Bootstrap-t UCL 468.7

Anderson-Darling 5% Critical Value 0.789    95% Hall's Bootstrap UCL 684.9

Kolmogorov-Smirnov Test Statistic 0.177    95% Percentile Bootstrap UCL 268.4

Kolmogorov-Smirnov 5% Critical Value 0.219    95% BCA Bootstrap UCL 300.5

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 435.5

97.5% Chebyshev(Mean, Sd) UCL 554.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 789.2

   95% Approximate Gamma UCL 304.7

   95% Adjusted Gamma UCL 327.1



213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265 General Statistics

A B C D E F
Potential UCL to Use

G H I J K
Use 95% Approximate Gamma UCL

L
304.7

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 16

Raw Statistics Log-transformed Statistics

Minimum 1.7 Minimum of Log Data 0.531

Maximum 400 Maximum of Log Data 5.991

Mean 61.55 Mean of log Data 3.191

Median 28 SD of log Data 1.469

SD 97.19

Coefficient of Variation 1.579

Skewness 2.945

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.618 Shapiro Wilk Test Statistic 0.978

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 102.7    95% H-UCL 252.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 179.1

   95% Adjusted-CLT UCL 118.3  97.5% Chebyshev (MVUE) UCL 229

   95% Modified-t UCL 105.5    99% Chebyshev (MVUE) UCL 327

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.58 Data appear Gamma Distributed at 5% Significance Level

Theta Star 106.1

nu star 19.72

Approximate Chi Square Value (.05) 10.64 Nonparametric Statistics

Adjusted Level of Significance 0.0346    95% CLT UCL 100.3

Adjusted Chi Square Value 9.949    95% Jackknife UCL 102.7

   95% Standard Bootstrap UCL 100.2

Anderson-Darling Test Statistic 0.469    95% Bootstrap-t UCL 155

Anderson-Darling 5% Critical Value 0.784    95% Hall's Bootstrap UCL 241.6

Kolmogorov-Smirnov Test Statistic 0.174    95% Percentile Bootstrap UCL 102.9

Kolmogorov-Smirnov 5% Critical Value 0.219    95% BCA Bootstrap UCL 125.5

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 164.3

97.5% Chebyshev(Mean, Sd) UCL 208.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 296.1

   95% Approximate Gamma UCL 114

   95% Adjusted Gamma UCL 122

Potential UCL to Use Use 95% Approximate Gamma UCL 114

Bis(2-ethylhexyl) phthalate
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Median 157.4 95% KM (Chebyshev) UCL 444.1

A B C D E F G H I J K L
Number of Valid Data 17 Number of Detected Data 12

Number of Distinct Detected Data 12 Number of Non-Detect Data 5

Percent Non-Detects 29.41%

Raw Statistics Log-transformed Statistics

Minimum Detected 23 Minimum Detected 3.135

Maximum Detected 980 Maximum Detected 6.888

Mean of Detected 229.8 Mean of Detected 4.806

SD of Detected 283.8 SD of Detected 1.177

Minimum Non-Detect 25 Minimum Non-Detect 3.219

Maximum Non-Detect 110 Maximum Non-Detect 4.7

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 70.59%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.743 Shapiro Wilk Test Statistic 0.96

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 173.4 Mean 4.419

SD 252.2 SD 1.201

   95% DL/2 (t) UCL 280.2    95%  H-Stat (DL/2) UCL 429.5

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.403

SD in Log Scale 1.205

Mean in Original Scale 172.6

SD in Original Scale 252.6

   95% Percentile Bootstrap UCL 279.5

   95% BCA Bootstrap UCL 324.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.748 Data appear Gamma Distributed at 5% Significance Level

Theta Star 307.5

nu star 17.94

A-D Test Statistic 0.464 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 173.8

5% K-S Critical Value 0.253 SD 244.6

Data appear Gamma Distributed at 5% Significance Level SE of Mean 62.03

   95% KM (t) UCL 282.1

Assuming Gamma Distribution    95% KM (z) UCL 275.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 280

Minimum 23    95% KM (bootstrap t) UCL 379.7

Maximum 980    95% KM (BCA) UCL 272.8

Mean 216.6    95% KM (Percentile Bootstrap) UCL 279.1
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SD 237.9 97.5% KM (Chebyshev) UCL 561.1

k star 1.048 99% KM (Chebyshev) UCL 790.9

Theta star 206.7

Nu star 35.62 Potential UCLs to Use

AppChi2 22.96    95% KM (Chebyshev) UCL 444.1

   95% Gamma Approximate UCL 336

   95% Adjusted Gamma UCL 352.3

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 17 Number of Detected Data 16

Number of Distinct Detected Data 15 Number of Non-Detect Data 1

Percent Non-Detects 5.88%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.1 Minimum Detected 0.0953

Maximum Detected 110 Maximum Detected 4.7

Mean of Detected 18.77 Mean of Detected 2.029

SD of Detected 28.84 SD of Detected 1.387

Minimum Non-Detect 0.62 Minimum Non-Detect -0.478

Maximum Non-Detect 0.62 Maximum Non-Detect -0.478

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.65 Shapiro Wilk Test Statistic 0.953

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 17.68 Mean 1.841

SD 28.28 SD 1.551

   95% DL/2 (t) UCL 29.66    95%  H-Stat (DL/2) UCL 71.74

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 16.65 Mean in Log Scale 1.827

SD 28.61 SD in Log Scale 1.579

   95% MLE (t) UCL 28.76 Mean in Original Scale 17.68

   95% MLE (Tiku) UCL 27.83 SD in Original Scale 28.29

   95% Percentile Bootstrap UCL 29.75

   95% BCA Bootstrap UCL 34.37

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.588 Data appear Gamma Distributed at 5% Significance Level

Theta Star 31.9

nu star 18.83

A-D Test Statistic 0.669 Nonparametric Statistics
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K-S Test Statistic 0.781 Mean 17.73

5% K-S Critical Value 0.224 SD 27.41

Data appear Gamma Distributed at 5% Significance Level SE of Mean 6.866

   95% KM (t) UCL 29.72

Assuming Gamma Distribution    95% KM (z) UCL 29.02

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 29.68

Minimum 1E-09    95% KM (bootstrap t) UCL 42.63

Maximum 110    95% KM (BCA) UCL 28.75

Mean 17.66    95% KM (Percentile Bootstrap) UCL 29.37

Median 7.6 95% KM (Chebyshev) UCL 47.66

SD 28.3 97.5% KM (Chebyshev) UCL 60.61

k star 0.298 99% KM (Chebyshev) UCL 86.05

Theta star 59.34

Nu star 10.12 Potential UCLs to Use

AppChi2 4.017    95% KM (Chebyshev) UCL 47.66

   95% Gamma Approximate UCL 44.5

   95% Adjusted Gamma UCL 49.35

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 14

Raw Statistics Log-transformed Statistics

Minimum 3.1 Minimum of Log Data 1.131

Maximum 390 Maximum of Log Data 5.966

Mean 66.72 Mean of log Data 3.386

Median 33 SD of log Data 1.337

SD 99.18

Coefficient of Variation 1.487

Skewness 2.559

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.64 Shapiro Wilk Test Statistic 0.972

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 108.7    95% H-UCL 211

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 173.6

   95% Adjusted-CLT UCL 122.2  97.5% Chebyshev (MVUE) UCL 220.1

   95% Modified-t UCL 111.2    99% Chebyshev (MVUE) UCL 311.4

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.646 Data appear Gamma Distributed at 5% Significance Level

Theta Star 103.3

nu star 21.96

Approximate Chi Square Value (.05) 12.31 Nonparametric Statistics

Adjusted Level of Significance 0.0346    95% CLT UCL 106.3



477 Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 96.91
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   95% Standard Bootstrap UCL 106.3

Anderson-Darling Test Statistic 0.597    95% Bootstrap-t UCL 152.7

Anderson-Darling 5% Critical Value 0.778    95% Hall's Bootstrap UCL 144.8

Kolmogorov-Smirnov Test Statistic 0.174    95% Percentile Bootstrap UCL 109.3

Kolmogorov-Smirnov 5% Critical Value 0.217    95% BCA Bootstrap UCL 124.6

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 171.6

97.5% Chebyshev(Mean, Sd) UCL 216.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 306.1

   95% Approximate Gamma UCL 119

   95% Adjusted Gamma UCL 126.8

Potential UCL to Use Use 95% Approximate Gamma UCL 119

Lead

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 17

Raw Statistics Log-transformed Statistics

Minimum 8.3 Minimum of Log Data 2.116

Maximum 178 Maximum of Log Data 5.182

Mean 42.04 Mean of log Data 3.216

Median 17.3 SD of log Data 0.967

SD 51.9

Coefficient of Variation 1.235

Skewness 1.866

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.662 Shapiro Wilk Test Statistic 0.867

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 64.02    95% H-UCL 75.05

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 81.42

   95% Adjusted-CLT UCL 68.83  97.5% Chebyshev (MVUE) UCL 100.1

   95% Modified-t UCL 64.97    99% Chebyshev (MVUE) UCL 136.7

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.94 Data do not follow a Discernable Distribution (0.05)

Theta Star 44.74

nu star 31.94

Approximate Chi Square Value (.05) 20.03 Nonparametric Statistics

Adjusted Level of Significance 0.0346    95% CLT UCL 62.74

Adjusted Chi Square Value 19.04    95% Jackknife UCL 64.02

   95% Standard Bootstrap UCL 62.41

Anderson-Darling Test Statistic 1.475    95% Bootstrap-t UCL 77.84

Anderson-Darling 5% Critical Value 0.764    95% Hall's Bootstrap UCL 60.76

Kolmogorov-Smirnov Test Statistic 0.244    95% Percentile Bootstrap UCL 62.7

Kolmogorov-Smirnov 5% Critical Value 0.215    95% BCA Bootstrap UCL 66.79
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97.5% Chebyshev(Mean, Sd) UCL 120.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 167.3

   95% Approximate Gamma UCL 67.05

   95% Adjusted Gamma UCL 70.52

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 96.91

Mercury

General Statistics

Number of Valid Observations 17 Number of Distinct Observations 15

Raw Statistics Log-transformed Statistics

Minimum 0.047 Minimum of Log Data -3.058

Maximum 0.407 Maximum of Log Data -0.899

Mean 0.123 Mean of log Data -2.357

Median 0.081 SD of log Data 0.687

SD 0.105

Coefficient of Variation 0.86

Skewness 1.726

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.723 Shapiro Wilk Test Statistic 0.852

Shapiro Wilk Critical Value 0.892 Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.167    95% H-UCL 0.176

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.209

   95% Adjusted-CLT UCL 0.176  97.5% Chebyshev (MVUE) UCL 0.248

   95% Modified-t UCL 0.169    99% Chebyshev (MVUE) UCL 0.325

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.758 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0698

nu star 59.77

Approximate Chi Square Value (.05) 42.99 Nonparametric Statistics

Adjusted Level of Significance 0.0346    95% CLT UCL 0.165

Adjusted Chi Square Value 41.5    95% Jackknife UCL 0.167

   95% Standard Bootstrap UCL 0.164

Anderson-Darling Test Statistic 1.383    95% Bootstrap-t UCL 0.199

Anderson-Darling 5% Critical Value 0.749    95% Hall's Bootstrap UCL 0.169

Kolmogorov-Smirnov Test Statistic 0.244    95% Percentile Bootstrap UCL 0.166

Kolmogorov-Smirnov 5% Critical Value 0.212    95% BCA Bootstrap UCL 0.177

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.234

97.5% Chebyshev(Mean, Sd) UCL 0.282

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.377

   95% Approximate Gamma UCL 0.171

   95% Adjusted Gamma UCL 0.177



583 Assuming Gamma Distribution    95% KM (z) UCL 24.5
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Naphthalene

General Statistics

Number of Valid Data 17 Number of Detected Data 10

Number of Distinct Detected Data 9 Number of Non-Detect Data 7

Percent Non-Detects 41.18%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.5 Minimum Detected 1.705

Maximum Detected 67 Maximum Detected 4.205

Mean of Detected 25.44 Mean of Detected 3.01

SD of Detected 18.04 SD of Detected 0.735

Minimum Non-Detect 3.3 Minimum Non-Detect 1.194

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 70.59%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.887 Shapiro Wilk Test Statistic 0.986

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 16.87 Mean 2.308

SD 17.3 SD 1.111

   95% DL/2 (t) UCL 24.19    95%  H-Stat (DL/2) UCL 24.68

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 41.63 Mean in Log Scale 2.377

SD 15.07 SD in Log Scale 0.975

   95% MLE (t) UCL 48.01 Mean in Original Scale 16.84

   95% MLE (Tiku) UCL 53.01 SD in Original Scale 17.21

   95% Percentile Bootstrap UCL 23.94

   95% BCA Bootstrap UCL 25.07

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.719 Data appear Normal at 5% Significance Level

Theta Star 14.8

nu star 34.39

A-D Test Statistic 0.157 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

K-S Test Statistic 0.734 Mean 17.64

5% K-S Critical Value 0.269 SD 16.21

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.171

   95% KM (t) UCL 24.92



636 k star (bias corrected) 0.418 Data do not follow a Discernable Distribution (0.05)
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Gamma ROS Statistics using Extrapolated Data

F G H I J K
   95% KM (jackknife) UCL

L
24.26

Minimum 5.5    95% KM (bootstrap t) UCL 27.74

Maximum 67    95% KM (BCA) UCL 28.42

Mean 21.65    95% KM (Percentile Bootstrap) UCL 25.67

Median 17 95% KM (Chebyshev) UCL 35.82

SD 15.05 97.5% KM (Chebyshev) UCL 43.69

k star 2.3 99% KM (Chebyshev) UCL 59.14

Theta star 9.41

Nu star 78.21 Potential UCLs to Use

AppChi2 58.84    95% KM (t) UCL 24.92

   95% Gamma Approximate UCL 28.77    95% KM (Percentile Bootstrap) UCL 25.67

   95% Adjusted Gamma UCL 29.66

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 16 Number of Detected Data 16

Number of Distinct Detected Data 16 Number of Non-Detect Data 0

Number of Missing Values 1 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 17.9 Minimum Detected 2.885

Maximum Detected 2482 Maximum Detected 7.817

Mean of Detected 452.9 Mean of Detected 4.729

SD of Detected 751.5 SD of Detected 1.692

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.645 Shapiro Wilk Test Statistic 0.847

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 452.9 Mean 4.729

SD 751.5 SD 1.692

   95% DL/2 (t) UCL 782.3    95%  H-Stat (DL/2) UCL 2592

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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DL/2 Substitution Method DL/2 Substitution Method
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Theta Star 1083

nu star 13.38

A-D Test Statistic 1.609 Nonparametric Statistics

5% A-D Critical Value 0.804 Kaplan-Meier (KM) Method

K-S Test Statistic 0.804 Mean 452.9

5% K-S Critical Value 0.228 SD 727.6

Data not Gamma Distributed at 5% Significance Level SE of Mean 187.9

   95% KM (t) UCL 782.3

Assuming Gamma Distribution    95% KM (z) UCL 761.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 782.3

Minimum 17.9    95% KM (bootstrap t) UCL 1016

Maximum 2482    95% KM (BCA) UCL 801.9

Mean 452.9    95% KM (Percentile Bootstrap) UCL 776.9

Median 54.29 95% KM (Chebyshev) UCL 1272

SD 751.5 97.5% KM (Chebyshev) UCL 1626

k star 0.418 99% KM (Chebyshev) UCL 2322

Theta star 1083

Nu star 13.38 Potential UCLs to Use

AppChi2 6.151    99% KM (Chebyshev) UCL 2322

   95% Gamma Approximate UCL 985.4

   95% Adjusted Gamma UCL 1082

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 16 Number of Detected Data 14

Number of Distinct Detected Data 14 Number of Non-Detect Data 2

Number of Missing Values 1 Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.142 Minimum Detected -1.951

Maximum Detected 19 Maximum Detected 2.944

Mean of Detected 4.328 Mean of Detected 0.665

SD of Detected 5.513 SD of Detected 1.401

Minimum Non-Detect 0.0886 Minimum Non-Detect -2.424

Maximum Non-Detect 19 Maximum Non-Detect 2.944

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.744 Shapiro Wilk Test Statistic 0.964

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
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Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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SD 5.417 SD 1.674

   95% DL/2 (t) UCL 6.757    95%  H-Stat (DL/2) UCL 28.51

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.441

SD in Log Scale 1.533

Mean in Original Scale 3.877

SD in Original Scale 5.283

   95% Percentile Bootstrap UCL 6.065

   95% BCA Bootstrap UCL 6.706

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.636 Data appear Gamma Distributed at 5% Significance Level

Theta Star 6.805

nu star 17.81

A-D Test Statistic 0.527 Nonparametric Statistics

5% A-D Critical Value 0.771 Kaplan-Meier (KM) Method

K-S Test Statistic 0.771 Mean 3.982

5% K-S Critical Value 0.238 SD 5.152

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.357

   95% KM (t) UCL 6.361

Assuming Gamma Distribution    95% KM (z) UCL 6.215

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.348

Minimum 1E-09    95% KM (bootstrap t) UCL 7.645

Maximum 19    95% KM (BCA) UCL 6.314

Mean 4.008    95% KM (Percentile Bootstrap) UCL 6.516

Median 1.585 95% KM (Chebyshev) UCL 9.898

SD 5.246 97.5% KM (Chebyshev) UCL 12.46

k star 0.314 99% KM (Chebyshev) UCL 17.49

Theta star 12.77

Nu star 10.04 Potential UCLs to Use

AppChi2 3.967    95% KM (Chebyshev) UCL 9.898

   95% Gamma Approximate UCL 10.14

   95% Adjusted Gamma UCL 11.36

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 7 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2277 Minimum Detected 7.731

Maximum Detected 140950 Maximum Detected 11.86

Mean of Detected 50308 Mean of Detected 9.714

SD of Detected 58677 SD of Detected 1.894

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    
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795 Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 444883
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Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.84 Shapiro Wilk Test Statistic 0.828

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 50308 Mean 9.714

SD 58677 SD 1.894

   95% DL/2 (t) UCL 98578    95%  H-Stat (DL/2) UCL 48846481

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.392 Data appear Normal at 5% Significance Level

Theta Star 128452

nu star 4.7

A-D Test Statistic 0.554 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

K-S Test Statistic 0.732 Mean 50308

5% K-S Critical Value 0.347 SD 53564

Data appear Gamma Distributed at 5% Significance Level SE of Mean 23955

   95% KM (t) UCL 98578

Assuming Gamma Distribution    95% KM (z) UCL 89710

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 98578

Minimum 2277    95% KM (bootstrap t) UCL 119382

Maximum 140950    95% KM (BCA) UCL 89138

Mean 50308    95% KM (Percentile Bootstrap) UCL 88199

Median 28630 95% KM (Chebyshev) UCL 154724

SD 58677 97.5% KM (Chebyshev) UCL 199904

k star 0.392 99% KM (Chebyshev) UCL 288653

Theta star 128452

Nu star 4.7 Potential UCLs to Use

AppChi2 1.016    95% KM (t) UCL 98578

   95% Gamma Approximate UCL 232692    95% KM (Percentile Bootstrap) UCL 88199
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5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method
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Total PCB TEQ

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 7 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.045 Minimum Detected 0.0441

Maximum Detected 48.43 Maximum Detected 3.88

Mean of Detected 15.63 Mean of Detected 1.694

SD of Detected 20.01 SD of Detected 1.742

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.793 Shapiro Wilk Test Statistic 0.832

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 15.63 Mean 1.694

SD 20.01 SD 1.742

   95% DL/2 (t) UCL 32.09    95%  H-Stat (DL/2) UCL 4803

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.405 Data appear Normal at 5% Significance Level

Theta Star 38.62

nu star 4.857

A-D Test Statistic 0.55 Nonparametric Statistics
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5% K-S Critical Value 0.347 SD 18.26

Data appear Gamma Distributed at 5% Significance Level SE of Mean 8.167

   95% KM (t) UCL 32.09

Assuming Gamma Distribution    95% KM (z) UCL 29.07

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 32.09

Minimum 1.045    95% KM (bootstrap t) UCL 67.77

Maximum 48.43    95% KM (BCA) UCL 29.6

Mean 15.63    95% KM (Percentile Bootstrap) UCL 29.11

Median 5.559 95% KM (Chebyshev) UCL 51.23

SD 20.01 97.5% KM (Chebyshev) UCL 66.64

k star 0.405 99% KM (Chebyshev) UCL 96.89

Theta star 38.62

Nu star 4.857 Potential UCLs to Use

AppChi2 1.087    95% KM (t) UCL 32.09

   95% Gamma Approximate UCL 69.87    95% KM (Percentile Bootstrap) UCL 29.11

   95% Adjusted Gamma UCL 131.7

Note: DL/2 is not a recommended method.

Total PCB_Congeners

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 7 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 60876 Minimum Detected 11.02

Maximum Detected 2506665 Maximum Detected 14.73

Mean of Detected 887463 Mean of Detected 12.73

SD of Detected 1057347 SD of Detected 1.689

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.813 Shapiro Wilk Test Statistic 0.854

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 887463 Mean 12.73
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.429 Data appear Normal at 5% Significance Level

Theta Star 2066734

nu star 5.153

A-D Test Statistic 0.488 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

K-S Test Statistic 0.728 Mean 887463

5% K-S Critical Value 0.346 SD 965221

Data appear Gamma Distributed at 5% Significance Level SE of Mean 431660

   95% KM (t) UCL 1757279

Assuming Gamma Distribution    95% KM (z) UCL 1597480

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1757279

Minimum 60876    95% KM (bootstrap t) UCL 2867618

Maximum 2506665    95% KM (BCA) UCL 1586373

Mean 887463    95% KM (Percentile Bootstrap) UCL 1589244

Median 407521 95% KM (Chebyshev) UCL 2769025

SD 1057347 97.5% KM (Chebyshev) UCL 3583179

k star 0.429 99% KM (Chebyshev) UCL 5182426

Theta star 2066734

Nu star 5.153 Potential UCLs to Use

AppChi2 1.223    95% KM (t) UCL 1757279

   95% Gamma Approximate UCL 3737755    95% KM (Percentile Bootstrap) UCL 1589244

   95% Adjusted Gamma UCL 6866483

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 7 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 56864 Minimum Detected 10.95

Maximum Detected 2408343 Maximum Detected 14.69

Mean of Detected 837155 Mean of Detected 12.68

SD of Detected 1004495 SD of Detected 1.682

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.815 Shapiro Wilk Test Statistic 0.862

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 837155 Mean 12.68

SD 1004495 SD 1.682

   95% DL/2 (t) UCL 1663493    95%  H-Stat (DL/2) UCL 180900000

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.43 Data appear Normal at 5% Significance Level

Theta Star 1945760

nu star 5.163

A-D Test Statistic 0.468 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

K-S Test Statistic 0.728 Mean 837155

5% K-S Critical Value 0.346 SD 916975

Data appear Gamma Distributed at 5% Significance Level SE of Mean 410083

   95% KM (t) UCL 1663493

Assuming Gamma Distribution    95% KM (z) UCL 1511682

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1663493

Minimum 56864    95% KM (bootstrap t) UCL 3685083

Maximum 2408343    95% KM (BCA) UCL 1507881

Mean 837155    95% KM (Percentile Bootstrap) UCL 1499474

Median 379758 95% KM (Chebyshev) UCL 2624667

SD 1004495 97.5% KM (Chebyshev) UCL 3398125

k star 0.43 99% KM (Chebyshev) UCL 4917434

Theta star 1945760

Nu star 5.163 Potential UCLs to Use

AppChi2 1.228    95% KM (t) UCL 1663493

   95% Gamma Approximate UCL 3519103    95% KM (Percentile Bootstrap) UCL 1499474

   95% Adjusted Gamma UCL 6459405

Note: DL/2 is not a recommended method.
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1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058 K-S Test Statistic 0.734 Mean 9.882

A B C D E F G H I J K L
Tributyltin ion

General Statistics

Number of Valid Data 9 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

Number of Missing Values 8 Percent Non-Detects 11.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.97 Minimum Detected -0.0305

Maximum Detected 31 Maximum Detected 3.434

Mean of Detected 11 Mean of Detected 1.868

SD of Detected 11 SD of Detected 1.188

Minimum Non-Detect 1.7 Minimum Non-Detect 0.531

Maximum Non-Detect 1.7 Maximum Non-Detect 0.531

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.846 Shapiro Wilk Test Statistic 0.962

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 9.869 Mean 1.642

SD 10.83 SD 1.301

   95% DL/2 (t) UCL 16.58    95%  H-Stat (DL/2) UCL 44.02

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 8.34 Mean in Log Scale 1.644

SD 12.19 SD in Log Scale 1.298

   95% MLE (t) UCL 15.89 Mean in Original Scale 9.871

   95% MLE (Tiku) UCL 16 SD in Original Scale 10.83

   95% Percentile Bootstrap UCL 16.24

   95% BCA Bootstrap UCL 17.05

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.758 Data appear Normal at 5% Significance Level

Theta Star 14.51

nu star 12.13

A-D Test Statistic 0.251 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method
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Note: DL/2 is not a recommended method.
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   95% Adjusted Gamma UCL 74.24
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   95% KM (t) UCL 16.64

Assuming Gamma Distribution    95% KM (z) UCL 15.86

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 16.52

Minimum 1E-09    95% KM (bootstrap t) UCL 23.19

Maximum 31    95% KM (BCA) UCL 16.44

Mean 9.774    95% KM (Percentile Bootstrap) UCL 15.87

Median 6.7 95% KM (Chebyshev) UCL 25.73

SD 10.93 97.5% KM (Chebyshev) UCL 32.59

k star 0.237 99% KM (Chebyshev) UCL 46.06

Theta star 41.29

Nu star 4.261 Potential UCLs to Use

AppChi2 0.828    95% KM (t) UCL 16.64

   95% Gamma Approximate UCL 50.33    95% KM (Percentile Bootstrap) UCL 15.87
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM9.5E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Observations 20 Number of Distinct Observations 19

Raw Statistics Log-transformed Statistics

Minimum 1.5 Minimum of Log Data 0.405

Maximum 6.42 Maximum of Log Data 1.859

Mean 3.282 Mean of log Data 1.149

Median 3.255 SD of log Data 0.29

SD 0.961

Coefficient of Variation 0.293

Skewness 1.47

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.823 Shapiro Wilk Test Statistic 0.871

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.654    95% H-UCL 3.72

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.227

   95% Adjusted-CLT UCL 3.711  97.5% Chebyshev (MVUE) UCL 4.634

   95% Modified-t UCL 3.665    99% Chebyshev (MVUE) UCL 5.435

Gamma Distribution Test Data Distribution

k star (bias corrected) 11.07 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.296

nu star 443

Approximate Chi Square Value (.05) 395.2 Nonparametric Statistics

Adjusted Level of Significance 0.038    95% CLT UCL 3.635

Adjusted Chi Square Value 391.6    95% Jackknife UCL 3.654

   95% Standard Bootstrap UCL 3.626

Anderson-Darling Test Statistic 1.144    95% Bootstrap-t UCL 3.734

Anderson-Darling 5% Critical Value 0.742    95% Hall's Bootstrap UCL 4.211

Kolmogorov-Smirnov Test Statistic 0.207    95% Percentile Bootstrap UCL 3.653

Kolmogorov-Smirnov 5% Critical Value 0.194    95% BCA Bootstrap UCL 3.702

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.219

97.5% Chebyshev(Mean, Sd) UCL 4.624

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.42

   95% Approximate Gamma UCL 3.679

   95% Adjusted Gamma UCL 3.712

Potential UCL to Use Use 95% Student's-t UCL 3.654
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or 95% Modified-t UCL 3.665

Benzo(a)anthracene

General Statistics

Number of Valid Observations 20 Number of Distinct Observations 18

Raw Statistics Log-transformed Statistics

Minimum 3.7 Minimum of Log Data 1.308

Maximum 84 Maximum of Log Data 4.431

Mean 21.83 Mean of log Data 2.782

Median 15.5 SD of log Data 0.764

SD 20.24

Coefficient of Variation 0.927

Skewness 2.067

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.733 Shapiro Wilk Test Statistic 0.967

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 29.65    95% H-UCL 32.24

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 38.27

   95% Adjusted-CLT UCL 31.51  97.5% Chebyshev (MVUE) UCL 45.64

   95% Modified-t UCL 30    99% Chebyshev (MVUE) UCL 60.11

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.571 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 13.89

nu star 62.85

Approximate Chi Square Value (.05) 45.62 Nonparametric Statistics

Adjusted Level of Significance 0.038    95% CLT UCL 29.27

Adjusted Chi Square Value 44.46    95% Jackknife UCL 29.65

   95% Standard Bootstrap UCL 29.13

Anderson-Darling Test Statistic 0.767    95% Bootstrap-t UCL 34.71

Anderson-Darling 5% Critical Value 0.754    95% Hall's Bootstrap UCL 31.8

Kolmogorov-Smirnov Test Statistic 0.174    95% Percentile Bootstrap UCL 29.19

Kolmogorov-Smirnov 5% Critical Value 0.197    95% BCA Bootstrap UCL 31.9

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 41.55

97.5% Chebyshev(Mean, Sd) UCL 50.09

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 66.85

   95% Approximate Gamma UCL 30.08

   95% Adjusted Gamma UCL 30.86

Potential UCL to Use Use 95% Approximate Gamma UCL 30.08

Benzo(a)pyrene

General Statistics
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Number of Valid Observations 20 Number of Distinct Observations 17

Raw Statistics Log-transformed Statistics

Minimum 5.2 Minimum of Log Data 1.649

Maximum 110 Maximum of Log Data 4.7

Mean 24.58 Mean of log Data 2.912

Median 16.5 SD of log Data 0.719

SD 24.59

Coefficient of Variation 1

Skewness 2.703

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.651 Shapiro Wilk Test Statistic 0.944

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 34.09    95% H-UCL 34.37

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 41

   95% Adjusted-CLT UCL 37.17  97.5% Chebyshev (MVUE) UCL 48.6

   95% Modified-t UCL 34.64    99% Chebyshev (MVUE) UCL 63.53

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.625 Data appear Lognormal at 5% Significance Level

Theta Star 15.12

nu star 65.01

Approximate Chi Square Value (.05) 47.46 Nonparametric Statistics

Adjusted Level of Significance 0.038    95% CLT UCL 33.62

Adjusted Chi Square Value 46.27    95% Jackknife UCL 34.09

   95% Standard Bootstrap UCL 33.37

Anderson-Darling Test Statistic 1.071    95% Bootstrap-t UCL 46.86

Anderson-Darling 5% Critical Value 0.754    95% Hall's Bootstrap UCL 75.91

Kolmogorov-Smirnov Test Statistic 0.259    95% Percentile Bootstrap UCL 33.54

Kolmogorov-Smirnov 5% Critical Value 0.196    95% BCA Bootstrap UCL 36.73

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 48.54

97.5% Chebyshev(Mean, Sd) UCL 58.91

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 79.28

   95% Approximate Gamma UCL 33.67

   95% Adjusted Gamma UCL 34.53

Potential UCL to Use Use 95% H-UCL 34.37

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 20 Number of Distinct Observations 18

Raw Statistics Log-transformed Statistics

Minimum 6.4 Minimum of Log Data 1.856

Maximum 110 Maximum of Log Data 4.7

Mean 29.31 Mean of log Data 3.097
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Median

F
19.5

G H I J K
SD of log Data

L
0.727

SD 26.75

Coefficient of Variation 0.913

Skewness 2.156

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.72 Shapiro Wilk Test Statistic 0.959

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 39.65    95% H-UCL 41.88

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 49.93

   95% Adjusted-CLT UCL 42.22  97.5% Chebyshev (MVUE) UCL 59.25

   95% Modified-t UCL 40.13    99% Chebyshev (MVUE) UCL 77.57

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.676 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 17.48

nu star 67.05

Approximate Chi Square Value (.05) 49.21 Nonparametric Statistics

Adjusted Level of Significance 0.038    95% CLT UCL 39.14

Adjusted Chi Square Value 48    95% Jackknife UCL 39.65

   95% Standard Bootstrap UCL 39.05

Anderson-Darling Test Statistic 0.795    95% Bootstrap-t UCL 51.4

Anderson-Darling 5% Critical Value 0.753    95% Hall's Bootstrap UCL 86.56

Kolmogorov-Smirnov Test Statistic 0.175    95% Percentile Bootstrap UCL 40.15

Kolmogorov-Smirnov 5% Critical Value 0.196    95% BCA Bootstrap UCL 43.75

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 55.38

97.5% Chebyshev(Mean, Sd) UCL 66.66

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 88.82

   95% Approximate Gamma UCL 39.93

   95% Adjusted Gamma UCL 40.94

Potential UCL to Use Use 95% Approximate Gamma UCL 39.93

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 20 Number of Distinct Observations 17

Raw Statistics Log-transformed Statistics

Minimum 2.1 Minimum of Log Data 0.742

Maximum 79 Maximum of Log Data 4.369

Mean 16.96 Mean of log Data 2.479

Median 12.5 SD of log Data 0.852

SD 17.15

Coefficient of Variation 1.011

Skewness 2.728

Relevant UCL Statistics
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265 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

A B C D E F
Normal Distribution Test

G H I J K L
Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.707 Shapiro Wilk Test Statistic 0.984

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 23.58    95% H-UCL 27.37

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 31.96

   95% Adjusted-CLT UCL 25.76  97.5% Chebyshev (MVUE) UCL 38.54

   95% Modified-t UCL 23.97    99% Chebyshev (MVUE) UCL 51.47

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.365 Data appear Gamma Distributed at 5% Significance Level

Theta Star 12.42

nu star 54.61

Approximate Chi Square Value (.05) 38.63 Nonparametric Statistics

Adjusted Level of Significance 0.038    95% CLT UCL 23.26

Adjusted Chi Square Value 37.57    95% Jackknife UCL 23.58

   95% Standard Bootstrap UCL 23.06

Anderson-Darling Test Statistic 0.369    95% Bootstrap-t UCL 28.48

Anderson-Darling 5% Critical Value 0.757    95% Hall's Bootstrap UCL 51.64

Kolmogorov-Smirnov Test Statistic 0.14    95% Percentile Bootstrap UCL 23.49

Kolmogorov-Smirnov 5% Critical Value 0.197    95% BCA Bootstrap UCL 25.91

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 33.67

97.5% Chebyshev(Mean, Sd) UCL 40.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 55.1

   95% Approximate Gamma UCL 23.97

   95% Adjusted Gamma UCL 24.65

Potential UCL to Use Use 95% Approximate Gamma UCL 23.97

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 20 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 3

Percent Non-Detects 15.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 37 Minimum Detected 3.611

Maximum Detected 920 Maximum Detected 6.824

Mean of Detected 187.8 Mean of Detected 4.791

SD of Detected 221.8 SD of Detected 0.91

Minimum Non-Detect 33 Minimum Non-Detect 3.497

Maximum Non-Detect 120 Maximum Non-Detect 4.787

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 65.00%

UCL Statistics
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Raw Statistics Log-transformed Statistics

A B C D E F G H I J K L
Shapiro Wilk Test Statistic 0.676 Shapiro Wilk Test Statistic 0.937

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 164.6 Mean 4.574

SD 211.4 SD 1.013

   95% DL/2 (t) UCL 246.3    95%  H-Stat (DL/2) UCL 294

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.576

SD in Log Scale 1.016

Mean in Original Scale 164.7

SD in Original Scale 211.3

   95% Percentile Bootstrap UCL 243.9

   95% BCA Bootstrap UCL 275

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.082 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 173.5

nu star 36.8

A-D Test Statistic 0.79 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

K-S Test Statistic 0.76 Mean 166.6

5% K-S Critical Value 0.214 SD 204.8

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 47.22

   95% KM (t) UCL 248.3

Assuming Gamma Distribution    95% KM (z) UCL 244.3

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 247.5

Minimum 1E-09    95% KM (bootstrap t) UCL 328.1

Maximum 920    95% KM (BCA) UCL 258.6

Mean 165.7    95% KM (Percentile Bootstrap) UCL 249.2

Median 85 95% KM (Chebyshev) UCL 372.4

SD 211.8 97.5% KM (Chebyshev) UCL 461.5

k star 0.244 99% KM (Chebyshev) UCL 636.4

Theta star 679.2

Nu star 9.76 Potential UCLs to Use

AppChi2 3.793    95% KM (BCA) UCL 258.6

   95% Gamma Approximate UCL 426.5

   95% Adjusted Gamma UCL 461.8

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 20 Number of Detected Data 17

Number of Distinct Detected Data 13 Number of Non-Detect Data 3

Percent Non-Detects 15.00%
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Minimum Detected 1.1 Minimum Detected 0.0953

Maximum Detected 22 Maximum Detected 3.091

Mean of Detected 4.494 Mean of Detected 1.09

SD of Detected 5.405 SD of Detected 0.842

Minimum Non-Detect 1.9 Minimum Non-Detect 0.642

Maximum Non-Detect 10 Maximum Non-Detect 2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.632 Shapiro Wilk Test Statistic 0.891

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.368 Mean 1.084

SD 5.027 SD 0.833

   95% DL/2 (t) UCL 6.311    95%  H-Stat (DL/2) UCL 7.66

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.031

SD in Log Scale 0.801

Mean in Original Scale 4.147

SD in Original Scale 5.045

   95% Percentile Bootstrap UCL 6.152

   95% BCA Bootstrap UCL 6.819

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.153 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.898

nu star 39.2

A-D Test Statistic 1.257 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

K-S Test Statistic 0.759 Mean 4.162

5% K-S Critical Value 0.214 SD 4.932

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.144

   95% KM (t) UCL 6.141

Assuming Gamma Distribution    95% KM (z) UCL 6.045

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.134

Minimum 1.1    95% KM (bootstrap t) UCL 8.603

Maximum 22    95% KM (BCA) UCL 6.52

Mean 4.424    95% KM (Percentile Bootstrap) UCL 6.154

Median 2.7 95% KM (Chebyshev) UCL 9.15

SD 4.983 97.5% KM (Chebyshev) UCL 11.31

k star 1.346 99% KM (Chebyshev) UCL 15.55

Theta star 3.287

Nu star 53.83 Potential UCLs to Use
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   95% Gamma Approximate UCL 6.271

   95% Adjusted Gamma UCL 6.45

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 20 Number of Distinct Observations 17

Raw Statistics Log-transformed Statistics

Minimum 4.4 Minimum of Log Data 1.482

Maximum 100 Maximum of Log Data 4.605

Mean 19.73 Mean of log Data 2.67

Median 13.5 SD of log Data 0.726

SD 21.74

Coefficient of Variation 1.102

Skewness 3.09

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.595 Shapiro Wilk Test Statistic 0.934

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 28.14    95% H-UCL 27.29

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 32.53

   95% Adjusted-CLT UCL 31.32  97.5% Chebyshev (MVUE) UCL 38.6

   95% Modified-t UCL 28.7    99% Chebyshev (MVUE) UCL 50.53

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.52 Data appear Lognormal at 5% Significance Level

Theta Star 12.98

nu star 60.79

Approximate Chi Square Value (.05) 43.86 Nonparametric Statistics

Adjusted Level of Significance 0.038    95% CLT UCL 27.73

Adjusted Chi Square Value 42.72    95% Jackknife UCL 28.14

   95% Standard Bootstrap UCL 27.41

Anderson-Darling Test Statistic 1.138    95% Bootstrap-t UCL 43.48

Anderson-Darling 5% Critical Value 0.755    95% Hall's Bootstrap UCL 66.16

Kolmogorov-Smirnov Test Statistic 0.219    95% Percentile Bootstrap UCL 27.92

Kolmogorov-Smirnov 5% Critical Value 0.197    95% BCA Bootstrap UCL 31.97

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 40.92

97.5% Chebyshev(Mean, Sd) UCL 50.09

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 68.1

   95% Approximate Gamma UCL 27.35

   95% Adjusted Gamma UCL 28.07

Potential UCL to Use Use 95% H-UCL 27.29
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General Statistics

Number of Valid Observations 20 Number of Distinct Observations 17

Raw Statistics Log-transformed Statistics

Minimum 9.2 Minimum of Log Data 2.219

Maximum 55 Maximum of Log Data 4.007

Mean 15.6 Mean of log Data 2.627

Median 12.25 SD of log Data 0.433

SD 10.68

Coefficient of Variation 0.684

Skewness 3.154

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.538 Shapiro Wilk Test Statistic 0.715

Shapiro Wilk Critical Value 0.905 Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 19.73    95% H-UCL 18.43

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 21.69

   95% Adjusted-CLT UCL 21.33  97.5% Chebyshev (MVUE) UCL 24.53

   95% Modified-t UCL 20.01    99% Chebyshev (MVUE) UCL 30.11

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.712 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.203

nu star 148.5

Approximate Chi Square Value (.05) 121.3 Nonparametric Statistics

Adjusted Level of Significance 0.038    95% CLT UCL 19.53

Adjusted Chi Square Value 119.4    95% Jackknife UCL 19.73

   95% Standard Bootstrap UCL 19.34

Anderson-Darling Test Statistic 2.735    95% Bootstrap-t UCL 30.34

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 35.82

Kolmogorov-Smirnov Test Statistic 0.337    95% Percentile Bootstrap UCL 19.77

Kolmogorov-Smirnov 5% Critical Value 0.195    95% BCA Bootstrap UCL 21.93

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 26.01

97.5% Chebyshev(Mean, Sd) UCL 30.51

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 39.36

   95% Approximate Gamma UCL 19.09

   95% Adjusted Gamma UCL 19.4

Potential UCL to Use Use 95% Student's-t UCL 19.73

or 95% Modified-t UCL 20.01

Mercury

General Statistics

Number of Valid Data 20 Number of Detected Data 18

Number of Distinct Detected Data 18 Number of Non-Detect Data 2
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.023 Minimum Detected -3.772

Maximum Detected 0.311 Maximum Detected -1.168

Mean of Detected 0.0663 Mean of Detected -2.9

SD of Detected 0.0629 SD of Detected 0.529

Minimum Non-Detect 0.05 Minimum Non-Detect -2.996

Maximum Non-Detect 0.07 Maximum Non-Detect -2.659

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.475 Shapiro Wilk Test Statistic 0.814

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0627 Mean -2.962

SD 0.0606 SD 0.538

   95% DL/2 (t) UCL 0.0861    95%  H-Stat (DL/2) UCL 0.078

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.925

SD in Log Scale 0.508

Mean in Original Scale 0.064

SD in Original Scale 0.06

   95% Percentile Bootstrap UCL 0.0901

   95% BCA Bootstrap UCL 0.103

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.396 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0277

nu star 86.27

A-D Test Statistic 1.848 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

K-S Test Statistic 0.747 Mean 0.0641

5% K-S Critical Value 0.205 SD 0.0585

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0135

   95% KM (t) UCL 0.0874

Assuming Gamma Distribution    95% KM (z) UCL 0.0862

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0873

Minimum 0.023    95% KM (bootstrap t) UCL 0.141

Maximum 0.311    95% KM (BCA) UCL 0.0905

Mean 0.0652    95% KM (Percentile Bootstrap) UCL 0.0893

Median 0.0505 95% KM (Chebyshev) UCL 0.123

SD 0.0597 97.5% KM (Chebyshev) UCL 0.148

k star 2.628 99% KM (Chebyshev) UCL 0.198
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Nu star 105.1 Potential UCLs to Use

AppChi2 82.46    95% KM (Chebyshev) UCL 0.123

   95% Gamma Approximate UCL 0.0831

   95% Adjusted Gamma UCL 0.0847

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 19 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 13

Number of Missing Values 1 Percent Non-Detects 68.42%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.4 Minimum Detected 0.875

Maximum Detected 12 Maximum Detected 2.485

Mean of Detected 6.017 Mean of Detected 1.633

SD of Detected 3.686 SD of Detected 0.628

Minimum Non-Detect 2.2 Minimum Non-Detect 0.788

Maximum Non-Detect 10 Maximum Non-Detect 2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.74%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.902 Shapiro Wilk Test Statistic 0.934

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.382 Mean 0.964

SD 2.876 SD 0.686

   95% DL/2 (t) UCL 4.526    95%  H-Stat (DL/2) UCL 3.936

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.839

SD in Log Scale 0.693

Mean in Original Scale 3.046

SD in Original Scale 2.874

   95% Percentile Bootstrap UCL 4.155

   95% BCA Bootstrap UCL 4.407
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Gamma Distribution Test with Detected Values Only

F G H I J K L
Data Distribution Test with Detected Values Only

k star (bias corrected) 1.74 Data appear Normal at 5% Significance Level

Theta Star 3.458

nu star 20.88

A-D Test Statistic 0.328 Nonparametric Statistics

5% A-D Critical Value 0.701 Kaplan-Meier (KM) Method

K-S Test Statistic 0.701 Mean 3.675

5% K-S Critical Value 0.334 SD 2.547

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.659

   95% KM (t) UCL 4.818

Assuming Gamma Distribution    95% KM (z) UCL 4.759

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.634

Minimum 2.4    95% KM (bootstrap t) UCL 5.057

Maximum 12    95% KM (BCA) UCL 7.616

Mean 6.25    95% KM (Percentile Bootstrap) UCL 5.275

Median 6.482 95% KM (Chebyshev) UCL 6.549

SD 2.091 97.5% KM (Chebyshev) UCL 7.792

k star 7.414 99% KM (Chebyshev) UCL 10.23

Theta star 0.843

Nu star 281.8 Potential UCLs to Use

AppChi2 243.9    95% KM (t) UCL 4.818

   95% Gamma Approximate UCL 7.221    95% KM (Percentile Bootstrap) UCL 5.275

   95% Adjusted Gamma UCL 7.313

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 20 Number of Detected Data 17

Number of Distinct Detected Data 17 Number of Non-Detect Data 3

Percent Non-Detects 15.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 11.8 Minimum Detected 2.468

Maximum Detected 142.8 Maximum Detected 4.961

Mean of Detected 46.55 Mean of Detected 3.623

SD of Detected 35 SD of Detected 0.658

Minimum Non-Detect 3.4 Minimum Non-Detect 1.224

Maximum Non-Detect 10 Maximum Non-Detect 2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 17

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 15.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.804 Shapiro Wilk Test Statistic 0.949

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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SD of Detected 0.919 SD of Detected 0.913

A B C D E F G H I J K L
DL/2 Substitution Method DL/2 Substitution Method

Mean 40.15 Mean 3.267

SD 35.72 SD 1.078

   95% DL/2 (t) UCL 53.96    95%  H-Stat (DL/2) UCL 67.15

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 37.69 Mean in Log Scale 3.395

SD 38.42 SD in Log Scale 0.824

   95% MLE (t) UCL 52.55 Mean in Original Scale 40.8

   95% MLE (Tiku) UCL 52.36 SD in Original Scale 35.05

   95% Percentile Bootstrap UCL 54.24

   95% BCA Bootstrap UCL 57.77

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.059 Data appear Gamma Distributed at 5% Significance Level

Theta Star 22.61

nu star 70

A-D Test Statistic 0.672 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

K-S Test Statistic 0.748 Mean 41.34

5% K-S Critical Value 0.211 SD 33.67

Data appear Gamma Distributed at 5% Significance Level SE of Mean 7.761

   95% KM (t) UCL 54.76

Assuming Gamma Distribution    95% KM (z) UCL 54.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 54

Minimum 1E-09    95% KM (bootstrap t) UCL 61.31

Maximum 142.8    95% KM (BCA) UCL 56.19

Mean 40.01    95% KM (Percentile Bootstrap) UCL 55.49

Median 26.3 95% KM (Chebyshev) UCL 75.16

SD 35.89 97.5% KM (Chebyshev) UCL 89.8

k star 0.398 99% KM (Chebyshev) UCL 118.6

Theta star 100.6

Nu star 15.91 Potential UCLs to Use

AppChi2 7.895    95% KM (BCA) UCL 56.19

   95% Gamma Approximate UCL 80.6

   95% Adjusted Gamma UCL 85.4

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 17 Number of Detected Data 15

Number of Distinct Detected Data 15 Number of Non-Detect Data 2

Number of Missing Values 3 Percent Non-Detects 11.76%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.208 Minimum Detected -1.57

Maximum Detected 2.75 Maximum Detected 1.012

Mean of Detected 1.283 Mean of Detected -0.071



740
741

Note: DL/2 is not a recommended method.

690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734
735
736
737
738
739

A B C D E F G H I J K L
Maximum Non-Detect 0.0783 Maximum Non-Detect -2.547

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 15

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 11.76%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.889 Shapiro Wilk Test Statistic 0.896

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.136 Mean -0.46

SD 0.954 SD 1.391

   95% DL/2 (t) UCL 1.54    95%  H-Stat (DL/2) UCL 4.797

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.078 Mean in Log Scale -0.313

SD 1.017 SD in Log Scale 1.094

   95% MLE (t) UCL 1.508 Mean in Original Scale 1.146

   95% MLE (Tiku) UCL 1.506 SD in Original Scale 0.942

   95% Percentile Bootstrap UCL 1.51

   95% BCA Bootstrap UCL 1.541

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.413 Data appear Normal at 5% Significance Level

Theta Star 0.907

nu star 42.4

A-D Test Statistic 0.403 Nonparametric Statistics

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

K-S Test Statistic 0.751 Mean 1.156

5% K-S Critical Value 0.225 SD 0.903

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.227

   95% KM (t) UCL 1.552

Assuming Gamma Distribution    95% KM (z) UCL 1.529

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.55

Minimum 1E-09    95% KM (bootstrap t) UCL 1.602

Maximum 2.75    95% KM (BCA) UCL 1.545

Mean 1.132    95% KM (Percentile Bootstrap) UCL 1.512

Median 0.975 95% KM (Chebyshev) UCL 2.144

SD 0.959 97.5% KM (Chebyshev) UCL 2.571

k star 0.26 99% KM (Chebyshev) UCL 3.411

Theta star 4.358

Nu star 8.828 Potential UCLs to Use

AppChi2 3.224    95% KM (t) UCL 1.552

   95% Gamma Approximate UCL 3.099    95% KM (Percentile Bootstrap) UCL 1.512

   95% Adjusted Gamma UCL 3.471
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM9.5W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 2 Minimum of Log Data 0.693

Maximum 7.76 Maximum of Log Data 2.049

Mean 3.777 Mean of log Data 1.28

Median 3.575 SD of log Data 0.313

SD 1.387

Coefficient of Variation 0.367

Skewness 2.297

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.736 Shapiro Wilk Test Statistic 0.873

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.496    95% H-UCL 4.537

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.259

   95% Adjusted-CLT UCL 4.719  97.5% Chebyshev (MVUE) UCL 5.907

   95% Modified-t UCL 4.54    99% Chebyshev (MVUE) UCL 7.179

Gamma Distribution Test Data Distribution

k star (bias corrected) 7.859 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.481

nu star 188.6

Approximate Chi Square Value (.05) 157.8 Nonparametric Statistics

Adjusted Level of Significance 0.029    95% CLT UCL 4.435

Adjusted Chi Square Value 153.5    95% Jackknife UCL 4.496

   95% Standard Bootstrap UCL 4.387

Anderson-Darling Test Statistic 0.882    95% Bootstrap-t UCL 5.053

Anderson-Darling 5% Critical Value 0.73    95% Hall's Bootstrap UCL 7.74

Kolmogorov-Smirnov Test Statistic 0.241    95% Percentile Bootstrap UCL 4.455

Kolmogorov-Smirnov 5% Critical Value 0.245    95% BCA Bootstrap UCL 4.733

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.522

97.5% Chebyshev(Mean, Sd) UCL 6.277

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.761

   95% Approximate Gamma UCL 4.513

   95% Adjusted Gamma UCL 4.639

Potential UCL to Use Use 95% Approximate Gamma UCL 4.513
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Benzo(a)anthracene

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 10 Minimum of Log Data 2.303

Maximum 570 Maximum of Log Data 6.346

Mean 120.9 Mean of log Data 3.954

Median 40 SD of log Data 1.332

SD 172

Coefficient of Variation 1.422

Skewness 1.973

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.695 Shapiro Wilk Test Statistic 0.919

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 210.1    95% H-UCL 527.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 318

   95% Adjusted-CLT UCL 232.8  97.5% Chebyshev (MVUE) UCL 406.9

   95% Modified-t UCL 214.8    99% Chebyshev (MVUE) UCL 581.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.593 Data appear Gamma Distributed at 5% Significance Level

Theta Star 204

nu star 14.23

Approximate Chi Square Value (.05) 6.726 Nonparametric Statistics

Adjusted Level of Significance 0.029    95% CLT UCL 202.6

Adjusted Chi Square Value 5.956    95% Jackknife UCL 210.1

   95% Standard Bootstrap UCL 198.1

Anderson-Darling Test Statistic 0.75    95% Bootstrap-t UCL 281.9

Anderson-Darling 5% Critical Value 0.768    95% Hall's Bootstrap UCL 223.4

Kolmogorov-Smirnov Test Statistic 0.222    95% Percentile Bootstrap UCL 205.4

Kolmogorov-Smirnov 5% Critical Value 0.255    95% BCA Bootstrap UCL 234.8

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 337.3

97.5% Chebyshev(Mean, Sd) UCL 430.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 614.8

   95% Approximate Gamma UCL 255.7

   95% Adjusted Gamma UCL 288.8

Potential UCL to Use Use 95% Approximate Gamma UCL 255.7

Benzo(a)pyrene

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12
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Raw Statistics Log-transformed Statistics

Minimum 12 Minimum of Log Data 2.485

Maximum 840 Maximum of Log Data 6.733

Mean 165.6 Mean of log Data 4.209

Median 53.5 SD of log Data 1.4

SD 245.8

Coefficient of Variation 1.484

Skewness 2.216

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.676 Shapiro Wilk Test Statistic 0.93

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 293    95% H-UCL 850.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 457.7

   95% Adjusted-CLT UCL 330.8  97.5% Chebyshev (MVUE) UCL 588.1

   95% Modified-t UCL 300.6    99% Chebyshev (MVUE) UCL 844.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.561 Data appear Gamma Distributed at 5% Significance Level

Theta Star 295.1

nu star 13.47

Approximate Chi Square Value (.05) 6.209 Nonparametric Statistics

Adjusted Level of Significance 0.029    95% CLT UCL 282.3

Adjusted Chi Square Value 5.474    95% Jackknife UCL 293

   95% Standard Bootstrap UCL 274.4

Anderson-Darling Test Statistic 0.639    95% Bootstrap-t UCL 423.4

Anderson-Darling 5% Critical Value 0.771    95% Hall's Bootstrap UCL 353.1

Kolmogorov-Smirnov Test Statistic 0.185    95% Percentile Bootstrap UCL 295.3

Kolmogorov-Smirnov 5% Critical Value 0.256    95% BCA Bootstrap UCL 332.4

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 474.9

97.5% Chebyshev(Mean, Sd) UCL 608.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 871.5

   95% Approximate Gamma UCL 359.3

   95% Adjusted Gamma UCL 407.5

Potential UCL to Use Use 95% Approximate Gamma UCL 359.3

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 14 Minimum of Log Data 2.639

Maximum 1300 Maximum of Log Data 7.17

Mean 230.8 Mean of log Data 4.403

Median 64.5 SD of log Data 1.487
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Coefficient of Variation 1.632

Skewness 2.445

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.637 Shapiro Wilk Test Statistic 0.923

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 425.9    95% H-UCL 1397

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 641.3

   95% Adjusted-CLT UCL 491.5  97.5% Chebyshev (MVUE) UCL 827.8

   95% Modified-t UCL 438.7    99% Chebyshev (MVUE) UCL 1194

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.502 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 459.2

nu star 12.06

Approximate Chi Square Value (.05) 5.266 Nonparametric Statistics

Adjusted Level of Significance 0.029    95% CLT UCL 409.5

Adjusted Chi Square Value 4.6    95% Jackknife UCL 425.9

   95% Standard Bootstrap UCL 404.8

Anderson-Darling Test Statistic 0.733    95% Bootstrap-t UCL 676.9

Anderson-Darling 5% Critical Value 0.778    95% Hall's Bootstrap UCL 927.9

Kolmogorov-Smirnov Test Statistic 0.261    95% Percentile Bootstrap UCL 422.4

Kolmogorov-Smirnov 5% Critical Value 0.257    95% BCA Bootstrap UCL 528.3

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 704.5

97.5% Chebyshev(Mean, Sd) UCL 909.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1312

   95% Approximate Gamma UCL 528.4

   95% Adjusted Gamma UCL 605

Potential UCL to Use Use 95% Approximate Gamma UCL 528.4

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 4.4 Minimum of Log Data 1.482

Maximum 470 Maximum of Log Data 6.153

Mean 103.7 Mean of log Data 3.611

Median 23.5 SD of log Data 1.481

SD 161

Coefficient of Variation 1.553

Skewness 1.835

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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Shapiro Wilk Test Statistic

F
0.645

G H I J K
Shapiro Wilk Test Statistic

L
0.929

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 187.2    95% H-UCL 619.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 287.6

   95% Adjusted-CLT UCL 206.4  97.5% Chebyshev (MVUE) UCL 371.1

   95% Modified-t UCL 191.3    99% Chebyshev (MVUE) UCL 535.2

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.505 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 205.1

nu star 12.13

Approximate Chi Square Value (.05) 5.314 Nonparametric Statistics

Adjusted Level of Significance 0.029    95% CLT UCL 180.1

Adjusted Chi Square Value 4.644    95% Jackknife UCL 187.2

   95% Standard Bootstrap UCL 175.2

Anderson-Darling Test Statistic 0.877    95% Bootstrap-t UCL 364.9

Anderson-Darling 5% Critical Value 0.777    95% Hall's Bootstrap UCL 429.7

Kolmogorov-Smirnov Test Statistic 0.248    95% Percentile Bootstrap UCL 182.7

Kolmogorov-Smirnov 5% Critical Value 0.257    95% BCA Bootstrap UCL 203

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 306.3

97.5% Chebyshev(Mean, Sd) UCL 393.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 566.1

   95% Approximate Gamma UCL 236.7

   95% Adjusted Gamma UCL 270.9

Potential UCL to Use Use 95% Approximate Gamma UCL 236.7

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 12 Number of Detected Data 11

Number of Distinct Detected Data 10 Number of Non-Detect Data 1

Percent Non-Detects 8.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 48 Minimum Detected 3.871

Maximum Detected 3900 Maximum Detected 8.269

Mean of Detected 878.6 Mean of Detected 5.834

SD of Detected 1243 SD of Detected 1.487

Minimum Non-Detect 1200 Minimum Non-Detect 7.09

Maximum Non-Detect 1200 Maximum Non-Detect 7.09

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.717 Shapiro Wilk Test Statistic 0.934

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 855.4 Mean 5.881

SD 1187 SD 1.427

   95% DL/2 (t) UCL 1471    95%  H-Stat (DL/2) UCL 6770

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 5.8

SD in Log Scale 1.422

Mean in Original Scale 824.4

SD in Original Scale 1200

   95% Percentile Bootstrap UCL 1390

   95% BCA Bootstrap UCL 1590

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.531 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1654

nu star 11.68

A-D Test Statistic 0.563 Nonparametric Statistics

5% A-D Critical Value 0.77 Kaplan-Meier (KM) Method

K-S Test Statistic 0.77 Mean 835.6

5% K-S Critical Value 0.267 SD 1148

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 349.4

   95% KM (t) UCL 1463

Assuming Gamma Distribution    95% KM (z) UCL 1410

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1461

Minimum 48    95% KM (bootstrap t) UCL 2295

Maximum 3900    95% KM (BCA) UCL 1500

Mean 851.2    95% KM (Percentile Bootstrap) UCL 1422

Median 330 95% KM (Chebyshev) UCL 2359

SD 1189 97.5% KM (Chebyshev) UCL 3018

k star 0.575 99% KM (Chebyshev) UCL 4313

Theta star 1480

Nu star 13.81 Potential UCLs to Use

AppChi2 6.44    95% KM (Chebyshev) UCL 2359

   95% Gamma Approximate UCL 1825

   95% Adjusted Gamma UCL 2066

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 1.9 Minimum of Log Data 0.642

Maximum 130 Maximum of Log Data 4.868

Mean 31.86 Mean of log Data 2.356

Median 7.25 SD of log Data 1.543

SD 47.32
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Skewness 1.449

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.666 Shapiro Wilk Test Statistic 0.865

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 56.4    95% H-UCL 221.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 90.92

   95% Adjusted-CLT UCL 60.44  97.5% Chebyshev (MVUE) UCL 117.7

   95% Modified-t UCL 57.35    99% Chebyshev (MVUE) UCL 170.3

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.479 Data appear Lognormal at 5% Significance Level

Theta Star 66.58

nu star 11.49

Approximate Chi Square Value (.05) 4.891 Nonparametric Statistics

Adjusted Level of Significance 0.029    95% CLT UCL 54.33

Adjusted Chi Square Value 4.253    95% Jackknife UCL 56.4

   95% Standard Bootstrap UCL 53.05

Anderson-Darling Test Statistic 1.112    95% Bootstrap-t UCL 70.91

Anderson-Darling 5% Critical Value 0.78    95% Hall's Bootstrap UCL 48.69

Kolmogorov-Smirnov Test Statistic 0.31    95% Percentile Bootstrap UCL 54.94

Kolmogorov-Smirnov 5% Critical Value 0.258    95% BCA Bootstrap UCL 58.48

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 91.41

97.5% Chebyshev(Mean, Sd) UCL 117.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 167.8

   95% Approximate Gamma UCL 74.83

   95% Adjusted Gamma UCL 86.06

Potential UCL to Use Use 99% Chebyshev (MVUE) UCL 170.3

Recommended UCL exceeds the maximum observation

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 9.1 Minimum of Log Data 2.208

Maximum 680 Maximum of Log Data 6.522

Mean 138.2 Mean of log Data 4.032

Median 45.5 SD of log Data 1.396

SD 206.1

Coefficient of Variation 1.492

Skewness 2.128

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 245    95% H-UCL 703.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 381.3

   95% Adjusted-CLT UCL 275.1  97.5% Chebyshev (MVUE) UCL 489.8

   95% Modified-t UCL 251.1    99% Chebyshev (MVUE) UCL 703

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.564 Data appear Gamma Distributed at 5% Significance Level

Theta Star 245.2

nu star 13.53

Approximate Chi Square Value (.05) 6.248 Nonparametric Statistics

Adjusted Level of Significance 0.029    95% CLT UCL 236

Adjusted Chi Square Value 5.51    95% Jackknife UCL 245

   95% Standard Bootstrap UCL 233.3

Anderson-Darling Test Statistic 0.582    95% Bootstrap-t UCL 482.5

Anderson-Darling 5% Critical Value 0.771    95% Hall's Bootstrap UCL 701.1

Kolmogorov-Smirnov Test Statistic 0.191    95% Percentile Bootstrap UCL 238

Kolmogorov-Smirnov 5% Critical Value 0.256    95% BCA Bootstrap UCL 275.3

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 397.5

97.5% Chebyshev(Mean, Sd) UCL 509.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 730.1

   95% Approximate Gamma UCL 299.1

   95% Adjusted Gamma UCL 339.2

Potential UCL to Use Use 95% Approximate Gamma UCL 299.1

Lead

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 9.5 Minimum of Log Data 2.251

Maximum 72 Maximum of Log Data 4.277

Mean 25.71 Mean of log Data 3.059

Median 17.1 SD of log Data 0.612

SD 18.42

Coefficient of Variation 0.717

Skewness 1.721

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.798 Shapiro Wilk Test Statistic 0.934

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 35.26    95% H-UCL 39.18
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   95% Adjusted-CLT UCL 37.28  97.5% Chebyshev (MVUE) UCL 54.01

   95% Modified-t UCL 35.7    99% Chebyshev (MVUE) UCL 71.09

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.166 Data appear Gamma Distributed at 5% Significance Level

Theta Star 11.87

nu star 51.99

Approximate Chi Square Value (.05) 36.43 Nonparametric Statistics

Adjusted Level of Significance 0.029    95% CLT UCL 34.46

Adjusted Chi Square Value 34.45    95% Jackknife UCL 35.26

   95% Standard Bootstrap UCL 34.17

Anderson-Darling Test Statistic 0.552    95% Bootstrap-t UCL 43.57

Anderson-Darling 5% Critical Value 0.739    95% Hall's Bootstrap UCL 73.63

Kolmogorov-Smirnov Test Statistic 0.233    95% Percentile Bootstrap UCL 34.42

Kolmogorov-Smirnov 5% Critical Value 0.248    95% BCA Bootstrap UCL 36.22

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 48.89

97.5% Chebyshev(Mean, Sd) UCL 58.92

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 78.62

   95% Approximate Gamma UCL 36.69

   95% Adjusted Gamma UCL 38.8

Potential UCL to Use Use 95% Approximate Gamma UCL 36.69

Mercury

General Statistics

Number of Valid Data 12 Number of Detected Data 11

Number of Distinct Detected Data 10 Number of Non-Detect Data 1

Percent Non-Detects 8.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.034 Minimum Detected -3.381

Maximum Detected 0.118 Maximum Detected -2.137

Mean of Detected 0.0646 Mean of Detected -2.788

SD of Detected 0.022 SD of Detected 0.325

Minimum Non-Detect 0.07 Minimum Non-Detect -2.659

Maximum Non-Detect 0.07 Maximum Non-Detect -2.659

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.877 Shapiro Wilk Test Statistic 0.946

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0622 Mean -2.835

SD 0.0226 SD 0.351

   95% DL/2 (t) UCL 0.0739    95%  H-Stat (DL/2) UCL 0.0767
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Mean 0.0615 Mean in Log Scale -2.805

SD 0.0236 SD in Log Scale 0.316

   95% MLE (t) UCL 0.0737 Mean in Original Scale 0.0634

   95% MLE (Tiku) UCL 0.0788 SD in Original Scale 0.0214

   95% Percentile Bootstrap UCL 0.0742

   95% BCA Bootstrap UCL 0.0757

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 7.645 Data appear Normal at 5% Significance Level

Theta Star 0.00845

nu star 168.2

A-D Test Statistic 0.418 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

K-S Test Statistic 0.729 Mean 0.0635

5% K-S Critical Value 0.255 SD 0.0206

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00633

   95% KM (t) UCL 0.0749

Assuming Gamma Distribution    95% KM (z) UCL 0.0739

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0749

Minimum 0.034    95% KM (bootstrap t) UCL 0.0775

Maximum 0.118    95% KM (BCA) UCL 0.0751

Mean 0.0639    95% KM (Percentile Bootstrap) UCL 0.0743

Median 0.0626 95% KM (Chebyshev) UCL 0.0911

SD 0.0211 97.5% KM (Chebyshev) UCL 0.103

k star 8.444 99% KM (Chebyshev) UCL 0.126

Theta star 0.00757

Nu star 202.7 Potential UCLs to Use

AppChi2 170.7    95% KM (t) UCL 0.0749

   95% Gamma Approximate UCL 0.0759    95% KM (Percentile Bootstrap) UCL 0.0743

   95% Adjusted Gamma UCL 0.0779

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 12 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 5

Percent Non-Detects 41.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 7.7 Minimum Detected 2.041

Maximum Detected 350 Maximum Detected 5.858

Mean of Detected 63.39 Mean of Detected 3.124

SD of Detected 126.5 SD of Detected 1.272

Minimum Non-Detect 0.65 Minimum Non-Detect -0.431

Maximum Non-Detect 77 Maximum Non-Detect 4.344

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.67%
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Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.499 Shapiro Wilk Test Statistic 0.755

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 41.02 Mean 2.326

SD 97.94 SD 1.702

   95% DL/2 (t) UCL 91.8    95%  H-Stat (DL/2) UCL 449.4

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.076

SD in Log Scale 1.651

Mean in Original Scale 37.94

SD in Original Scale 98.61

   95% Percentile Bootstrap UCL 94.43

   95% BCA Bootstrap UCL 122.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.439 Data do not follow a Discernable Distribution (0.05)

Theta Star 144.2

nu star 6.152

A-D Test Statistic 1.31 Nonparametric Statistics

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

K-S Test Statistic 0.745 Mean 40.58

5% K-S Critical Value 0.325 SD 93.48

Data not Gamma Distributed at 5% Significance Level SE of Mean 29.15

   95% KM (t) UCL 92.93

Assuming Gamma Distribution    95% KM (z) UCL 88.53

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 90.27

Minimum 1E-09    95% KM (bootstrap t) UCL 665.4

Maximum 350    95% KM (BCA) UCL 124.9

Mean 45.95    95% KM (Percentile Bootstrap) UCL 95.62

Median 11.5 95% KM (Chebyshev) UCL 167.7

SD 100.2 97.5% KM (Chebyshev) UCL 222.6

k star 0.127 99% KM (Chebyshev) UCL 330.6

Theta star 360.7

Nu star 3.058 Potential UCLs to Use

AppChi2 0.39  97.5% KM (Chebyshev) UCL 222.6

   95% Gamma Approximate UCL 360.6

   95% Adjusted Gamma UCL 501.3

Note: DL/2 is not a recommended method.
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Total Aroclors

General Statistics

Number of Valid Observations 12 Number of Distinct Observations 12

Raw Statistics Log-transformed Statistics

Minimum 23.6 Minimum of Log Data 3.161

Maximum 644.3 Maximum of Log Data 6.468

Mean 211.2 Mean of log Data 4.984

Median 172.2 SD of log Data 0.994

SD 173.8

Coefficient of Variation 0.823

Skewness 1.41

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.884 Shapiro Wilk Test Statistic 0.944

Shapiro Wilk Critical Value 0.859 Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 301.3    95% H-UCL 571.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 529

   95% Adjusted-CLT UCL 315.6  97.5% Chebyshev (MVUE) UCL 659.9

   95% Modified-t UCL 304.7    99% Chebyshev (MVUE) UCL 917.2

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.18 Data appear Normal at 5% Significance Level

Theta Star 179

nu star 28.31

Approximate Chi Square Value (.05) 17.17 Nonparametric Statistics

Adjusted Level of Significance 0.029    95% CLT UCL 293.7

Adjusted Chi Square Value 15.86    95% Jackknife UCL 301.3

   95% Standard Bootstrap UCL 291.9

Anderson-Darling Test Statistic 0.185    95% Bootstrap-t UCL 337.8

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 380.5

Kolmogorov-Smirnov Test Statistic 0.101    95% Percentile Bootstrap UCL 299.3

Kolmogorov-Smirnov 5% Critical Value 0.25    95% BCA Bootstrap UCL 322.7

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 429.9

97.5% Chebyshev(Mean, Sd) UCL 524.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 710.4

   95% Approximate Gamma UCL 348.2

   95% Adjusted Gamma UCL 377

Potential UCL to Use Use 95% Student's-t UCL 301.3

Total DDT

General Statistics

Number of Valid Data 11 Number of Detected Data 10
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Nu star 19.85 Potential UCLs to Use

A B C D E F G H I J K L
Number of Missing Values 1 Percent Non-Detects 9.09%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.411 Minimum Detected -0.89

Maximum Detected 9.15 Maximum Detected 2.214

Mean of Detected 2.947 Mean of Detected 0.541

SD of Detected 2.973 SD of Detected 1.157

Minimum Non-Detect 8.3 Minimum Non-Detect 2.116

Maximum Non-Detect 8.3 Maximum Non-Detect 2.116

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.847 Shapiro Wilk Test Statistic 0.917

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 3.056 Mean 0.621

SD 2.843 SD 1.13

   95% DL/2 (t) UCL 4.61    95%  H-Stat (DL/2) UCL 11.76

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.524

SD in Log Scale 1.1

Mean in Original Scale 2.809

SD in Original Scale 2.857

   95% Percentile Bootstrap UCL 4.253

   95% BCA Bootstrap UCL 4.521

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.81 Data appear Normal at 5% Significance Level

Theta Star 3.638

nu star 16.2

A-D Test Statistic 0.362 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

K-S Test Statistic 0.747 Mean 2.884

5% K-S Critical Value 0.273 SD 2.764

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.902

   95% KM (t) UCL 4.519

Assuming Gamma Distribution    95% KM (z) UCL 4.368

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.521

Minimum 0.411    95% KM (bootstrap t) UCL 5.322

Maximum 9.15    95% KM (BCA) UCL 4.441

Mean 2.936    95% KM (Percentile Bootstrap) UCL 4.401

Median 2.48 95% KM (Chebyshev) UCL 6.816

SD 2.82 97.5% KM (Chebyshev) UCL 8.517

k star 0.902 99% KM (Chebyshev) UCL 11.86

Theta star 3.254
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   95% Gamma Approximate UCL 5.426    95% KM (Percentile Bootstrap) UCL 4.401

   95% Adjusted Gamma UCL 6.03

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 4 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 3620 Minimum Detected 8.194

Maximum Detected 11455 Maximum Detected 9.346

Mean of Detected 7218 Mean of Detected 8.823

SD of Detected 2702 SD of Detected 0.394

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.981 Shapiro Wilk Test Statistic 0.981

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 7218 Mean 8.823

SD 2702 SD 0.394

   95% DL/2 (t) UCL 9441    95%  H-Stat (DL/2) UCL 11194

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.24 Data appear Normal at 5% Significance Level

Theta Star 1702
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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A-D Test Statistic 0.172 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

K-S Test Statistic 0.698 Mean 7218

5% K-S Critical Value 0.333 SD 2467

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1103

   95% KM (t) UCL 9441

Assuming Gamma Distribution    95% KM (z) UCL 9033

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9441

Minimum 3620    95% KM (bootstrap t) UCL 9793

Maximum 11455    95% KM (BCA) UCL 8949

Mean 7218    95% KM (Percentile Bootstrap) UCL 8880

Median 6775 95% KM (Chebyshev) UCL 12027

SD 2702 97.5% KM (Chebyshev) UCL 14107

k star 4.24 99% KM (Chebyshev) UCL 18194

Theta star 1702

Nu star 50.88 Potential UCLs to Use

AppChi2 35.5    95% KM (t) UCL 9441

   95% Gamma Approximate UCL 10346    95% KM (Percentile Bootstrap) UCL 8880

   95% Adjusted Gamma UCL 11875

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 4 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.183 Minimum Detected 0.781

Maximum Detected 6.771 Maximum Detected 1.913

Mean of Detected 3.64 Mean of Detected 1.227

SD of Detected 1.607 SD of Detected 0.377

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.759 Shapiro Wilk Test Statistic 0.861

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level



847
848 Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    
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Mean 3.64 Mean 1.227

SD 1.607 SD 0.377

   95% DL/2 (t) UCL 4.962    95%  H-Stat (DL/2) UCL 5.455

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.017 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.906

nu star 48.2

A-D Test Statistic 0.645 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

K-S Test Statistic 0.698 Mean 3.64

5% K-S Critical Value 0.333 SD 1.467

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.656

   95% KM (t) UCL 4.962

Assuming Gamma Distribution    95% KM (z) UCL 4.719

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.962

Minimum 2.183    95% KM (bootstrap t) UCL 6.774

Maximum 6.771    95% KM (BCA) UCL 4.775

Mean 3.64    95% KM (Percentile Bootstrap) UCL 4.876

Median 3.077 95% KM (Chebyshev) UCL 6.5

SD 1.607 97.5% KM (Chebyshev) UCL 7.737

k star 4.017 99% KM (Chebyshev) UCL 10.17

Theta star 0.906

Nu star 48.2 Potential UCLs to Use

AppChi2 33.27    95% KM (BCA) UCL 4.775

   95% Gamma Approximate UCL 5.274

   95% Adjusted Gamma UCL 6.081

Note: DL/2 is not a recommended method.

Total PCB_Congeners

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 4 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 187801 Minimum Detected 12.14

Maximum Detected 599793 Maximum Detected 13.3

Mean of Detected 353098 Mean of Detected 12.67

SD of Detected 175672 SD of Detected 0.503
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Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.879 Shapiro Wilk Test Statistic 0.893

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 353098 Mean 12.67

SD 175672 SD 0.503

   95% DL/2 (t) UCL 497613    95%  H-Stat (DL/2) UCL 653530

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.576 Data appear Normal at 5% Significance Level

Theta Star 137084

nu star 30.91

A-D Test Statistic 0.389 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

K-S Test Statistic 0.698 Mean 353098

5% K-S Critical Value 0.333 SD 160366

Data appear Gamma Distributed at 5% Significance Level SE of Mean 71718

   95% KM (t) UCL 497613

Assuming Gamma Distribution    95% KM (z) UCL 471064

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 497613

Minimum 187801    95% KM (bootstrap t) UCL 554963

Maximum 599793    95% KM (BCA) UCL 460748

Mean 353098    95% KM (Percentile Bootstrap) UCL 467619

Median 307384 95% KM (Chebyshev) UCL 665709

SD 175672 97.5% KM (Chebyshev) UCL 800977

k star 2.576 99% KM (Chebyshev) UCL 1066683

Theta star 137084

Nu star 30.91 Potential UCLs to Use

AppChi2 19.21    95% KM (t) UCL 497613
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A-D Test Statistic 0.394 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method
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Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Missing Values 4 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 184181 Minimum Detected 12.12

Maximum Detected 590885 Maximum Detected 13.29

Mean of Detected 345880 Mean of Detected 12.65

SD of Detected 173534 SD of Detected 0.507

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.878 Shapiro Wilk Test Statistic 0.889

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 345880 Mean 12.65

SD 173534 SD 0.507

   95% DL/2 (t) UCL 488635    95%  H-Stat (DL/2) UCL 645879

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.532 Data appear Normal at 5% Significance Level

Theta Star 136584

nu star 30.39
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Note: DL/2 is not a recommended method.
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K-S Test Statistic 0.698

G H I J K
Mean

L
345880

5% K-S Critical Value 0.333 SD 158414

Data appear Gamma Distributed at 5% Significance Level SE of Mean 70845

   95% KM (t) UCL 488635

Assuming Gamma Distribution    95% KM (z) UCL 462409

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 488635

Minimum 184181    95% KM (bootstrap t) UCL 543753

Maximum 590885    95% KM (BCA) UCL 458573

Mean 345880    95% KM (Percentile Bootstrap) UCL 455194

Median 301297 95% KM (Chebyshev) UCL 654685

SD 173534 97.5% KM (Chebyshev) UCL 788305

k star 2.532 99% KM (Chebyshev) UCL 1050776

Theta star 136584

Nu star 30.39 Potential UCLs to Use

AppChi2 18.8    95% KM (t) UCL 488635

   95% Gamma Approximate UCL 559130    95% KM (Percentile Bootstrap) UCL 455194

   95% Adjusted Gamma UCL 673788
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM10.0E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 1.27 Minimum of Log Data 0.239

Maximum 3.86 Maximum of Log Data 1.351

Mean 3.042 Mean of log Data 1.074

Median 3.07 SD of log Data 0.328

SD 0.745

Coefficient of Variation 0.245

Skewness -1.781

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.782 Shapiro Wilk Test Statistic 0.665

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.504    95% H-UCL 3.914

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.542

   95% Adjusted-CLT UCL 3.293  97.5% Chebyshev (MVUE) UCL 5.18

   95% Modified-t UCL 3.48    99% Chebyshev (MVUE) UCL 6.432

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.712 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.349

nu star 156.8

Approximate Chi Square Value (.05) 128.9 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 3.451

Adjusted Chi Square Value 123.5    95% Jackknife UCL 3.504

   95% Standard Bootstrap UCL 3.439

Anderson-Darling Test Statistic 1.203    95% Bootstrap-t UCL 3.368

Anderson-Darling 5% Critical Value 0.722    95% Hall's Bootstrap UCL 3.357

Kolmogorov-Smirnov Test Statistic 0.372    95% Percentile Bootstrap UCL 3.396

Kolmogorov-Smirnov 5% Critical Value 0.279    95% BCA Bootstrap UCL 3.324
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.125

97.5% Chebyshev(Mean, Sd) UCL 4.594

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.514

   95% Approximate Gamma UCL 3.702

   95% Adjusted Gamma UCL 3.862

Potential UCL to Use Use 95% Student's-t UCL 3.504

or 95% Modified-t UCL 3.48

Benzo(a)anthracene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 3.9 Minimum of Log Data 1.361

Maximum 450 Maximum of Log Data 6.109

Mean 115.8 Mean of log Data 4.043

Median 72 SD of log Data 1.435

SD 138.6

Coefficient of Variation 1.197

Skewness 2.054

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.769 Shapiro Wilk Test Statistic 0.974

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 201.7    95% H-UCL 1399

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 419.1

   95% Adjusted-CLT UCL 225.6  97.5% Chebyshev (MVUE) UCL 543.1

   95% Modified-t UCL 206.9    99% Chebyshev (MVUE) UCL 786.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.629 Data appear Gamma Distributed at 5% Significance Level

Theta Star 184

nu star 11.33

Approximate Chi Square Value (.05) 4.786 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 191.8

Adjusted Chi Square Value 3.929    95% Jackknife UCL 201.7

   95% Standard Bootstrap UCL 188.6

Anderson-Darling Test Statistic 0.147    95% Bootstrap-t UCL 276.8

Anderson-Darling 5% Critical Value 0.749    95% Hall's Bootstrap UCL 509.2
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Kolmogorov-Smirnov Test Statistic 0.103    95% Percentile Bootstrap UCL 192.7

Kolmogorov-Smirnov 5% Critical Value 0.288    95% BCA Bootstrap UCL 228.6

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 317.1

97.5% Chebyshev(Mean, Sd) UCL 404.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 575.4

   95% Approximate Gamma UCL 273.9

   95% Adjusted Gamma UCL 333.7

Potential UCL to Use Use 95% Approximate Gamma UCL 273.9

Benzo(a)pyrene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 7.2 Minimum of Log Data 1.974

Maximum 610 Maximum of Log Data 6.413

Mean 144.5 Mean of log Data 4.22

Median 69 SD of log Data 1.391

SD 190.5

Coefficient of Variation 1.318

Skewness 2.191

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.73 Shapiro Wilk Test Statistic 0.993

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 262.5    95% H-UCL 1389

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 467.4

   95% Adjusted-CLT UCL 298.4  97.5% Chebyshev (MVUE) UCL 604.2

   95% Modified-t UCL 270.3    99% Chebyshev (MVUE) UCL 873.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.601 Data appear Gamma Distributed at 5% Significance Level

Theta Star 240.6

nu star 10.81

Approximate Chi Square Value (.05) 4.454 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 248.9

Adjusted Chi Square Value 3.633    95% Jackknife UCL 262.5

   95% Standard Bootstrap UCL 244.8

Anderson-Darling Test Statistic 0.192    95% Bootstrap-t UCL 459.3
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   95% Hall's Bootstrap UCL

L
678.2

Kolmogorov-Smirnov Test Statistic 0.131    95% Percentile Bootstrap UCL 247.4

Kolmogorov-Smirnov 5% Critical Value 0.289    95% BCA Bootstrap UCL 313.4

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 421.2

97.5% Chebyshev(Mean, Sd) UCL 541

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 776.2

   95% Approximate Gamma UCL 350.6

   95% Adjusted Gamma UCL 429.8

Potential UCL to Use Use 95% Approximate Gamma UCL 350.6

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 8.3 Minimum of Log Data 2.116

Maximum 650 Maximum of Log Data 6.477

Mean 173.3 Mean of log Data 4.474

Median 100 SD of log Data 1.362

SD 204.2

Coefficient of Variation 1.179

Skewness 1.869

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.791 Shapiro Wilk Test Statistic 0.983

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 299.8    95% H-UCL 1591

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 576.1

   95% Adjusted-CLT UCL 330.5  97.5% Chebyshev (MVUE) UCL 743.7

   95% Modified-t UCL 306.9    99% Chebyshev (MVUE) UCL 1073

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.65 Data appear Gamma Distributed at 5% Significance Level

Theta Star 266.7

nu star 11.69

Approximate Chi Square Value (.05) 5.026 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 285.2

Adjusted Chi Square Value 4.143    95% Jackknife UCL 299.8

   95% Standard Bootstrap UCL 279.1
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F
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   95% Bootstrap-t UCL

L
422.5

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 748

Kolmogorov-Smirnov Test Statistic 0.138    95% Percentile Bootstrap UCL 288.2

Kolmogorov-Smirnov 5% Critical Value 0.288    95% BCA Bootstrap UCL 317.1

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 470

97.5% Chebyshev(Mean, Sd) UCL 598.4

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 850.6

   95% Approximate Gamma UCL 403.1

   95% Adjusted Gamma UCL 489

Potential UCL to Use Use 95% Approximate Gamma UCL 403.1

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 3 Minimum of Log Data 1.099

Maximum 200 Maximum of Log Data 5.298

Mean 62.83 Mean of log Data 3.506

Median 35 SD of log Data 1.363

SD 64.61

Coefficient of Variation 1.028

Skewness 1.297

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.86 Shapiro Wilk Test Statistic 0.958

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 102.9    95% H-UCL 608.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 219.3

   95% Adjusted-CLT UCL 108.2  97.5% Chebyshev (MVUE) UCL 283.1

   95% Modified-t UCL 104.4    99% Chebyshev (MVUE) UCL 408.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.687 Data appear Normal at 5% Significance Level

Theta Star 91.53

nu star 12.36

Approximate Chi Square Value (.05) 5.463 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 98.26
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   95% MLE (t) UCL 190.6 Mean in Original Scale 131.9
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   95% Standard Bootstrap UCL 96.63

Anderson-Darling Test Statistic 0.191    95% Bootstrap-t UCL 117.6

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 113.7

Kolmogorov-Smirnov Test Statistic 0.142    95% Percentile Bootstrap UCL 100.9

Kolmogorov-Smirnov 5% Critical Value 0.288    95% BCA Bootstrap UCL 102.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 156.7

97.5% Chebyshev(Mean, Sd) UCL 197.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 277.1

   95% Approximate Gamma UCL 142.1

   95% Adjusted Gamma UCL 171.2

Potential UCL to Use Use 95% Student's-t UCL 102.9

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 8 Number of Detected Data 7

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Number of Missing Values 1 Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 76 Minimum Detected 4.331

Maximum Detected 340 Maximum Detected 5.829

Mean of Detected 145.6 Mean of Detected 4.85

SD of Detected 92.31 SD of Detected 0.516

Minimum Non-Detect 25 Minimum Non-Detect 3.219

Maximum Non-Detect 25 Maximum Non-Detect 3.219

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.757 Shapiro Wilk Test Statistic 0.891

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 128.9 Mean 4.56

SD 97.56 SD 0.951

   95% DL/2 (t) UCL 194.3    95%  H-Stat (DL/2) UCL 297.8

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 124 Mean in Log Scale 4.694

SD 99.55 SD in Log Scale 0.652
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   95% MLE (Tiku) UCL 190.7 SD in Original Scale 93.76

   95% Percentile Bootstrap UCL 189.1

   95% BCA Bootstrap UCL 200

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.377 Data appear Gamma Distributed at 5% Significance Level

Theta Star 61.25

nu star 33.27

A-D Test Statistic 0.538 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

K-S Test Statistic 0.71 Mean 136.9

5% K-S Critical Value 0.313 SD 83.19

Data appear Gamma Distributed at 5% Significance Level SE of Mean 31.77

   95% KM (t) UCL 197.1

Assuming Gamma Distribution    95% KM (z) UCL 189.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 196

Minimum 24.33    95% KM (bootstrap t) UCL 331.1

Maximum 340    95% KM (BCA) UCL 191.5

Mean 130.4    95% KM (Percentile Bootstrap) UCL 193.5

Median 110 95% KM (Chebyshev) UCL 275.3

SD 95.61 97.5% KM (Chebyshev) UCL 335.3

k star 1.551 99% KM (Chebyshev) UCL 453

Theta star 84.1

Nu star 24.81 Potential UCLs to Use

AppChi2 14.47    95% KM (BCA) UCL 191.5

   95% Gamma Approximate UCL 223.7

   95% Adjusted Gamma UCL 258.6

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 2.3 Minimum of Log Data 0.833

Maximum 85 Maximum of Log Data 4.443

Mean 23.36 Mean of log Data 2.541

Median 18 SD of log Data 1.26

SD 26.37

Coefficient of Variation 1.129

Skewness 1.859

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.



424

372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423

A B C D E F G H I J K L
Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.793 Shapiro Wilk Test Statistic 0.943

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 39.7    95% H-UCL 155.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 71.42

   95% Adjusted-CLT UCL 43.63  97.5% Chebyshev (MVUE) UCL 91.68

   95% Modified-t UCL 40.61    99% Chebyshev (MVUE) UCL 131.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.709 Data appear Gamma Distributed at 5% Significance Level

Theta Star 32.94

nu star 12.76

Approximate Chi Square Value (.05) 5.734 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 37.81

Adjusted Chi Square Value 4.778    95% Jackknife UCL 39.7

   95% Standard Bootstrap UCL 36.98

Anderson-Darling Test Statistic 0.246    95% Bootstrap-t UCL 56.21

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 108.1

Kolmogorov-Smirnov Test Statistic 0.148    95% Percentile Bootstrap UCL 38.82

Kolmogorov-Smirnov 5% Critical Value 0.287    95% BCA Bootstrap UCL 45.93

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 61.66

97.5% Chebyshev(Mean, Sd) UCL 78.24

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 110.8

   95% Approximate Gamma UCL 51.99

   95% Adjusted Gamma UCL 62.39

Potential UCL to Use Use 95% Approximate Gamma UCL 51.99

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 10 Minimum of Log Data 2.303

Maximum 480 Maximum of Log Data 6.174

Mean 118.9 Mean of log Data 4.093

Median 70 SD of log Data 1.313

SD 149.1

Coefficient of Variation 1.254

Skewness 2.119

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.746 Shapiro Wilk Test Statistic 0.958

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 211.3    95% H-UCL 896.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 365.1

   95% Adjusted-CLT UCL 238.1  97.5% Chebyshev (MVUE) UCL 470.1

   95% Modified-t UCL 217.1    99% Chebyshev (MVUE) UCL 676.3

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.646 Data appear Gamma Distributed at 5% Significance Level

Theta Star 184

nu star 11.63

Approximate Chi Square Value (.05) 4.986 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 200.6

Adjusted Chi Square Value 4.108    95% Jackknife UCL 211.3

   95% Standard Bootstrap UCL 197.1

Anderson-Darling Test Statistic 0.247    95% Bootstrap-t UCL 347.8

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 550.1

Kolmogorov-Smirnov Test Statistic 0.153    95% Percentile Bootstrap UCL 199.8

Kolmogorov-Smirnov 5% Critical Value 0.288    95% BCA Bootstrap UCL 228.8

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 335.5

97.5% Chebyshev(Mean, Sd) UCL 429.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 613.3

   95% Approximate Gamma UCL 277.4

   95% Adjusted Gamma UCL 336.7

Potential UCL to Use Use 95% Approximate Gamma UCL 277.4

Lead

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 12 Minimum of Log Data 2.485

Maximum 30.4 Maximum of Log Data 3.414

Mean 17.76 Mean of log Data 2.84

Median 17.1 SD of log Data 0.28

SD 5.532

Coefficient of Variation 0.312

Skewness 1.615

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.856 Shapiro Wilk Test Statistic 0.937

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 21.18    95% H-UCL 21.67

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24.96

   95% Adjusted-CLT UCL 21.85  97.5% Chebyshev (MVUE) UCL 28.09

   95% Modified-t UCL 21.35    99% Chebyshev (MVUE) UCL 34.25

Gamma Distribution Test Data Distribution

k star (bias corrected) 9.15 Data appear Normal at 5% Significance Level

Theta Star 1.941

nu star 164.7

Approximate Chi Square Value (.05) 136 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 20.79

Adjusted Chi Square Value 130.5    95% Jackknife UCL 21.18

   95% Standard Bootstrap UCL 20.62

Anderson-Darling Test Statistic 0.361    95% Bootstrap-t UCL 23.37

Anderson-Darling 5% Critical Value 0.721    95% Hall's Bootstrap UCL 37.24

Kolmogorov-Smirnov Test Statistic 0.174    95% Percentile Bootstrap UCL 20.68

Kolmogorov-Smirnov 5% Critical Value 0.279    95% BCA Bootstrap UCL 21.62

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 25.79

97.5% Chebyshev(Mean, Sd) UCL 29.27

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 36.1

   95% Approximate Gamma UCL 21.5

   95% Adjusted Gamma UCL 22.4

Potential UCL to Use Use 95% Student's-t UCL 21.18

Mercury

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 0.01 Minimum of Log Data -4.605

Maximum 0.144 Maximum of Log Data -1.938

Mean 0.0677 Mean of log Data -2.867

Median 0.067 SD of log Data 0.728

SD 0.0357

Coefficient of Variation 0.528

Skewness 0.863

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.905 Shapiro Wilk Test Statistic 0.803

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0898    95% H-UCL 0.147

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.149

   95% Adjusted-CLT UCL 0.0909  97.5% Chebyshev (MVUE) UCL 0.183

   95% Modified-t UCL 0.0904    99% Chebyshev (MVUE) UCL 0.249

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.097 Data appear Normal at 5% Significance Level

Theta Star 0.0323

nu star 37.74

Approximate Chi Square Value (.05) 24.67 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 0.0873

Adjusted Chi Square Value 22.47    95% Jackknife UCL 0.0898

   95% Standard Bootstrap UCL 0.0863

Anderson-Darling Test Statistic 0.607    95% Bootstrap-t UCL 0.0948

Anderson-Darling 5% Critical Value 0.727    95% Hall's Bootstrap UCL 0.118

Kolmogorov-Smirnov Test Statistic 0.217    95% Percentile Bootstrap UCL 0.087

Kolmogorov-Smirnov 5% Critical Value 0.281    95% BCA Bootstrap UCL 0.089

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.12

97.5% Chebyshev(Mean, Sd) UCL 0.142

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.186

   95% Approximate Gamma UCL 0.104

   95% Adjusted Gamma UCL 0.114

Potential UCL to Use Use 95% Student's-t UCL 0.0898

Naphthalene

General Statistics

Number of Valid Data 9 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 3

Percent Non-Detects 33.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.7 Minimum Detected 1.902

Maximum Detected 45 Maximum Detected 3.807

Mean of Detected 17.9 Mean of Detected 2.679

SD of Detected 14.11 SD of Detected 0.667

Minimum Non-Detect 0.83 Minimum Non-Detect -0.186

Maximum Non-Detect 5.3 Maximum Non-Detect 1.668

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6
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Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.781 Shapiro Wilk Test Statistic 0.943

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.4 Mean 1.812

SD 13.88 SD 1.478

   95% DL/2 (t) UCL 21.01    95%  H-Stat (DL/2) UCL 36.1

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 9.861 Mean in Log Scale 2.099

SD 16.35 SD in Log Scale 1.018

   95% MLE (t) UCL 19.99 Mean in Original Scale 12.78

   95% MLE (Tiku) UCL 20.72 SD in Original Scale 13.54

   95% Percentile Bootstrap UCL 20.14

   95% BCA Bootstrap UCL 22.08

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.404 Data appear Gamma Distributed at 5% Significance Level

Theta Star 12.75

nu star 16.85

A-D Test Statistic 0.407 Nonparametric Statistics

5% A-D Critical Value 0.703 Kaplan-Meier (KM) Method

K-S Test Statistic 0.703 Mean 14.17

5% K-S Critical Value 0.335 SD 11.77

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.297

   95% KM (t) UCL 22.16

Assuming Gamma Distribution    95% KM (z) UCL 21.23

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 21.52

Minimum 6.7    95% KM (bootstrap t) UCL 39.35

Maximum 45    95% KM (BCA) UCL 23.67

Mean 14.5    95% KM (Percentile Bootstrap) UCL 22.34

Median 9.7 95% KM (Chebyshev) UCL 32.9

SD 12.27 97.5% KM (Chebyshev) UCL 41

k star 1.781 99% KM (Chebyshev) UCL 56.92

Theta star 8.141

Nu star 32.05 Potential UCLs to Use

AppChi2 20.11    95% KM (Percentile Bootstrap) UCL 22.34

   95% Gamma Approximate UCL 23.1

   95% Adjusted Gamma UCL 25.61
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   95% Adjusted Gamma UCL 56.91
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Total Aroclors

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 11.82 Minimum of Log Data 2.47

Maximum 85.7 Maximum of Log Data 4.451

Mean 34.19 Mean of log Data 3.364

Median 24.95 SD of log Data 0.603

SD 22.65

Coefficient of Variation 0.662

Skewness 1.633

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.843 Shapiro Wilk Test Statistic 0.974

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 48.23    95% H-UCL 58.33

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 64.11

   95% Adjusted-CLT UCL 50.99  97.5% Chebyshev (MVUE) UCL 77.19

   95% Modified-t UCL 48.91    99% Chebyshev (MVUE) UCL 102.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.163 Data appear Normal at 5% Significance Level

Theta Star 15.81

nu star 38.93

Approximate Chi Square Value (.05) 25.64 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 46.6

Adjusted Chi Square Value 23.39    95% Jackknife UCL 48.23

   95% Standard Bootstrap UCL 45.9

Anderson-Darling Test Statistic 0.29    95% Bootstrap-t UCL 57.86

Anderson-Darling 5% Critical Value 0.727    95% Hall's Bootstrap UCL 99.49

Kolmogorov-Smirnov Test Statistic 0.187    95% Percentile Bootstrap UCL 47.09

Kolmogorov-Smirnov 5% Critical Value 0.281    95% BCA Bootstrap UCL 51.34

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 67.09

97.5% Chebyshev(Mean, Sd) UCL 81.33

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 109.3

   95% Approximate Gamma UCL 51.91
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Potential UCL to Use Use 95% Student's-t UCL 48.23
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM10.0W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Minimum 3.45 Minimum of Log Data 1.238

Maximum 43.2 Maximum of Log Data 3.766

Mean 10.21 Mean of log Data 1.918

Median 4.69 SD of log Data 0.831

SD 12.83

Coefficient of Variation 1.256

Skewness 2.639

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.587 Shapiro Wilk Test Statistic 0.798

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 18.16    95% H-UCL 22.38

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 20.57

   95% Adjusted-CLT UCL 21.26  97.5% Chebyshev (MVUE) UCL 25.5

   95% Modified-t UCL 18.79    99% Chebyshev (MVUE) UCL 35.2

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.99 Data do not follow a Discernable Distribution (0.05)

Theta Star 10.31

nu star 17.83

Approximate Chi Square Value (.05) 9.267 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 17.24

Adjusted Chi Square Value 7.998    95% Jackknife UCL 18.16

   95% Standard Bootstrap UCL 17.04

Anderson-Darling Test Statistic 1.112    95% Bootstrap-t UCL 48.03

Anderson-Darling 5% Critical Value 0.737    95% Hall's Bootstrap UCL 46.5

Kolmogorov-Smirnov Test Statistic 0.336    95% Percentile Bootstrap UCL 18.21

Kolmogorov-Smirnov 5% Critical Value 0.285    95% BCA Bootstrap UCL 21.16
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 28.85

97.5% Chebyshev(Mean, Sd) UCL 36.91

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 52.75

   95% Approximate Gamma UCL 19.65

   95% Adjusted Gamma UCL 22.76

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 28.85

Benzo(a)anthracene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Minimum 13 Minimum of Log Data 2.565

Maximum 620 Maximum of Log Data 6.43

Mean 140.8 Mean of log Data 4.295

Median 61 SD of log Data 1.17

SD 195.3

Coefficient of Variation 1.387

Skewness 2.289

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.665 Shapiro Wilk Test Statistic 0.958

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 261.8    95% H-UCL 651.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 360.4

   95% Adjusted-CLT UCL 301  97.5% Chebyshev (MVUE) UCL 459.9

   95% Modified-t UCL 270.1    99% Chebyshev (MVUE) UCL 655.4

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.672 Data appear Gamma Distributed at 5% Significance Level

Theta Star 209.5

nu star 12.09

Approximate Chi Square Value (.05) 5.289 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 247.9

Adjusted Chi Square Value 4.378    95% Jackknife UCL 261.8

   95% Standard Bootstrap UCL 241.7

Anderson-Darling Test Statistic 0.577    95% Bootstrap-t UCL 748.3

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 769.6

Kolmogorov-Smirnov Test Statistic 0.28    95% Percentile Bootstrap UCL 245.8
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Kolmogorov-Smirnov 5% Critical Value 0.288    95% BCA Bootstrap UCL 319.3

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 424.6

97.5% Chebyshev(Mean, Sd) UCL 547.4

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 788.6

   95% Approximate Gamma UCL 321.9

   95% Adjusted Gamma UCL 388.9

Potential UCL to Use Use 95% Approximate Gamma UCL 321.9

Benzo(a)pyrene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 15 Minimum of Log Data 2.708

Maximum 810 Maximum of Log Data 6.697

Mean 149.8 Mean of log Data 4.23

Median 49 SD of log Data 1.172

SD 254.8

Coefficient of Variation 1.701

Skewness 2.714

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.558 Shapiro Wilk Test Statistic 0.896

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 307.7    95% H-UCL 616.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 339.4

   95% Adjusted-CLT UCL 371.6  97.5% Chebyshev (MVUE) UCL 433.2

   95% Modified-t UCL 320.5    99% Chebyshev (MVUE) UCL 617.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.585 Data appear Lognormal at 5% Significance Level

Theta Star 256

nu star 10.53

Approximate Chi Square Value (.05) 4.276 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 289.5

Adjusted Chi Square Value 3.476    95% Jackknife UCL 307.7

   95% Standard Bootstrap UCL 282.7

Anderson-Darling Test Statistic 0.983    95% Bootstrap-t UCL 1605

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 1076
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A B C D E
Kolmogorov-Smirnov Test Statistic

F
0.324

G H I J K
   95% Percentile Bootstrap UCL

L
302.8

Kolmogorov-Smirnov 5% Critical Value 0.289    95% BCA Bootstrap UCL 354.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 520

97.5% Chebyshev(Mean, Sd) UCL 680.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 995

   95% Approximate Gamma UCL 368.8

   95% Adjusted Gamma UCL 453.8

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 339.4

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 23 Minimum of Log Data 3.135

Maximum 910 Maximum of Log Data 6.813

Mean 187.8 Mean of log Data 4.544

Median 69 SD of log Data 1.123

SD 287.9

Coefficient of Variation 1.533

Skewness 2.461

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.602 Shapiro Wilk Test Statistic 0.885

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 366.3    95% H-UCL 714.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 431.6

   95% Adjusted-CLT UCL 429.8  97.5% Chebyshev (MVUE) UCL 549

   95% Modified-t UCL 379.4    99% Chebyshev (MVUE) UCL 779.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.642 Data appear Lognormal at 5% Significance Level

Theta Star 292.5

nu star 11.56

Approximate Chi Square Value (.05) 4.936 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 345.6

Adjusted Chi Square Value 4.063    95% Jackknife UCL 366.3

   95% Standard Bootstrap UCL 335.2

Anderson-Darling Test Statistic 0.978    95% Bootstrap-t UCL 1883



213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265    95% Standard Bootstrap UCL 138.3

A B C D E
Anderson-Darling 5% Critical Value

F
0.748

G H I J K
   95% Hall's Bootstrap UCL

L
1455

Kolmogorov-Smirnov Test Statistic 0.345    95% Percentile Bootstrap UCL 350.1

Kolmogorov-Smirnov 5% Critical Value 0.288    95% BCA Bootstrap UCL 443.2

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 606.1

97.5% Chebyshev(Mean, Sd) UCL 787.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1143

   95% Approximate Gamma UCL 439.6

   95% Adjusted Gamma UCL 534.1

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 431.6

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 7.5 Minimum of Log Data 2.015

Maximum 370 Maximum of Log Data 5.914

Mean 78.61 Mean of log Data 3.67

Median 27 SD of log Data 1.205

SD 114.6

Coefficient of Variation 1.458

Skewness 2.522

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.645 Shapiro Wilk Test Statistic 0.969

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 149.6    95% H-UCL 394.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 203.3

   95% Adjusted-CLT UCL 175.7  97.5% Chebyshev (MVUE) UCL 260.1

   95% Modified-t UCL 155    99% Chebyshev (MVUE) UCL 371.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.639 Data appear Gamma Distributed at 5% Significance Level

Theta Star 123

nu star 11.5

Approximate Chi Square Value (.05) 4.903 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 141.4

Adjusted Chi Square Value 4.033    95% Jackknife UCL 149.6
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MLE method failed to converge properly Mean in Log Scale 4.578

A B C D E F G H I J K L
Anderson-Darling Test Statistic 0.468    95% Bootstrap-t UCL 294.1

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 369

Kolmogorov-Smirnov Test Statistic 0.229    95% Percentile Bootstrap UCL 148

Kolmogorov-Smirnov 5% Critical Value 0.288    95% BCA Bootstrap UCL 184.7

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 245.1

97.5% Chebyshev(Mean, Sd) UCL 317.1

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 458.6

   95% Approximate Gamma UCL 184.5

   95% Adjusted Gamma UCL 224.3

Potential UCL to Use Use 95% Approximate Gamma UCL 184.5

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 9 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 4

Percent Non-Detects 44.44%

Raw Statistics Log-transformed Statistics

Minimum Detected 57 Minimum Detected 4.043

Maximum Detected 270 Maximum Detected 5.598

Mean of Detected 167.4 Mean of Detected 4.988

SD of Detected 85.05 SD of Detected 0.616

Minimum Non-Detect 28 Minimum Non-Detect 3.332

Maximum Non-Detect 200 Maximum Non-Detect 5.298

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 7

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 77.78%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.977 Shapiro Wilk Test Statistic 0.935

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 120.7 Mean 4.512

SD 84.65 SD 0.891

   95% DL/2 (t) UCL 173.1    95%  H-Stat (DL/2) UCL 376.9

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method



371 The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.
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A B C D E F G H I J K L
SD in Log Scale 0.686

Mean in Original Scale 120

SD in Original Scale 83.05

   95% Percentile Bootstrap UCL 163.6

   95% BCA Bootstrap UCL 172.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.713 Data appear Normal at 5% Significance Level

Theta Star 97.74

nu star 17.13

A-D Test Statistic 0.232 Nonparametric Statistics

5% A-D Critical Value 0.681 Kaplan-Meier (KM) Method

K-S Test Statistic 0.681 Mean 126.9

5% K-S Critical Value 0.358 SD 75.63

Data appear Gamma Distributed at 5% Significance Level SE of Mean 29.77

   95% KM (t) UCL 182.2

Assuming Gamma Distribution    95% KM (z) UCL 175.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 184.1

Minimum 57    95% KM (bootstrap t) UCL 174

Maximum 270    95% KM (BCA) UCL 204.4

Mean 162.9    95% KM (Percentile Bootstrap) UCL 192.2

Median 170.1 95% KM (Chebyshev) UCL 256.6

SD 64.67 97.5% KM (Chebyshev) UCL 312.8

k star 4.086 99% KM (Chebyshev) UCL 423.1

Theta star 39.87

Nu star 73.54 Potential UCLs to Use

AppChi2 54.79    95% KM (t) UCL 182.2

   95% Gamma Approximate UCL 218.6    95% KM (Percentile Bootstrap) UCL 192.2

   95% Adjusted Gamma UCL 233.1

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 2.5 Minimum of Log Data 0.916

Maximum 230 Maximum of Log Data 5.438

Mean 35.42 Mean of log Data 2.48

Median 7.3 SD of log Data 1.331

SD 73.65

Coefficient of Variation 2.079

Skewness 2.9

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.491 Shapiro Wilk Test Statistic 0.867

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 81.07    95% H-UCL 191.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 74.84

   95% Adjusted-CLT UCL 101.2  97.5% Chebyshev (MVUE) UCL 96.45

   95% Modified-t UCL 85.03    99% Chebyshev (MVUE) UCL 138.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.455 Data appear Lognormal at 5% Significance Level

Theta Star 77.77

nu star 8.199

Approximate Chi Square Value (.05) 2.851 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 75.8

Adjusted Chi Square Value 2.229    95% Jackknife UCL 81.07

   95% Standard Bootstrap UCL 73.25

Anderson-Darling Test Statistic 1.203    95% Bootstrap-t UCL 636.5

Anderson-Darling 5% Critical Value 0.765    95% Hall's Bootstrap UCL 296.5

Kolmogorov-Smirnov Test Statistic 0.335    95% Percentile Bootstrap UCL 82.33

Kolmogorov-Smirnov 5% Critical Value 0.293    95% BCA Bootstrap UCL 107.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 142.4

97.5% Chebyshev(Mean, Sd) UCL 188.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 279.7

   95% Approximate Gamma UCL 101.9

   95% Adjusted Gamma UCL 130.3

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 74.84

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 12 Minimum of Log Data 2.485

Maximum 820 Maximum of Log Data 6.709

Mean 138.2 Mean of log Data 4.024

Median 37 SD of log Data 1.237

SD 259.9

Coefficient of Variation 1.88

Skewness 2.83

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.521 Shapiro Wilk Test Statistic 0.883

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 299.3    95% H-UCL 630.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 304

   95% Adjusted-CLT UCL 368  97.5% Chebyshev (MVUE) UCL 389.7

   95% Modified-t UCL 312.9    99% Chebyshev (MVUE) UCL 558

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.522 Data appear Lognormal at 5% Significance Level

Theta Star 264.7

nu star 9.398

Approximate Chi Square Value (.05) 3.569 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 280.7

Adjusted Chi Square Value 2.853    95% Jackknife UCL 299.3

   95% Standard Bootstrap UCL 269.8

Anderson-Darling Test Statistic 1.089    95% Bootstrap-t UCL 1910

Anderson-Darling 5% Critical Value 0.757    95% Hall's Bootstrap UCL 1116

Kolmogorov-Smirnov Test Statistic 0.342    95% Percentile Bootstrap UCL 300.4

Kolmogorov-Smirnov 5% Critical Value 0.291    95% BCA Bootstrap UCL 394.9

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 515.8

97.5% Chebyshev(Mean, Sd) UCL 679.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1000

   95% Approximate Gamma UCL 364

   95% Adjusted Gamma UCL 455.3

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 304

Lead

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 11.4 Minimum of Log Data 2.434

Maximum 233 Maximum of Log Data 5.451

Mean 66.4 Mean of log Data 3.791

Median 39.3 SD of log Data 0.948

SD 69.33

Coefficient of Variation 1.044

Skewness 2.067

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.762 Shapiro Wilk Test Statistic 0.979

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 109.4    95% H-UCL 198.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 157.9

   95% Adjusted-CLT UCL 121.4  97.5% Chebyshev (MVUE) UCL 198.1

   95% Modified-t UCL 112    99% Chebyshev (MVUE) UCL 277

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.994 Data appear Gamma Distributed at 5% Significance Level

Theta Star 66.8

nu star 17.89

Approximate Chi Square Value (.05) 9.312 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 104.4

Adjusted Chi Square Value 8.041    95% Jackknife UCL 109.4

   95% Standard Bootstrap UCL 102.9

Anderson-Darling Test Statistic 0.275    95% Bootstrap-t UCL 173.7

Anderson-Darling 5% Critical Value 0.737    95% Hall's Bootstrap UCL 278.9

Kolmogorov-Smirnov Test Statistic 0.162    95% Percentile Bootstrap UCL 105.3

Kolmogorov-Smirnov 5% Critical Value 0.285    95% BCA Bootstrap UCL 125.3

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 167.1

97.5% Chebyshev(Mean, Sd) UCL 210.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 296.4

   95% Approximate Gamma UCL 127.6

   95% Adjusted Gamma UCL 147.7

Potential UCL to Use Use 95% Approximate Gamma UCL 127.6

Mercury

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 0.041 Minimum of Log Data -3.194

Maximum 0.139 Maximum of Log Data -1.973

Mean 0.0896 Mean of log Data -2.479

Median 0.093 SD of log Data 0.401

SD 0.0325

Coefficient of Variation 0.363

Skewness 0.00915

Warning:  There are only 9 Values in this data
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the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.966 Shapiro Wilk Test Statistic 0.943

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.11    95% H-UCL 0.123

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.143

   95% Adjusted-CLT UCL 0.107  97.5% Chebyshev (MVUE) UCL 0.166

   95% Modified-t UCL 0.11    99% Chebyshev (MVUE) UCL 0.211

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.199 Data appear Normal at 5% Significance Level

Theta Star 0.0172

nu star 93.57

Approximate Chi Square Value (.05) 72.27 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 0.107

Adjusted Chi Square Value 68.33    95% Jackknife UCL 0.11

   95% Standard Bootstrap UCL 0.106

Anderson-Darling Test Statistic 0.263    95% Bootstrap-t UCL 0.11

Anderson-Darling 5% Critical Value 0.722    95% Hall's Bootstrap UCL 0.109

Kolmogorov-Smirnov Test Statistic 0.183    95% Percentile Bootstrap UCL 0.107

Kolmogorov-Smirnov 5% Critical Value 0.28    95% BCA Bootstrap UCL 0.107

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.137

97.5% Chebyshev(Mean, Sd) UCL 0.157

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.197

   95% Approximate Gamma UCL 0.116

   95% Adjusted Gamma UCL 0.123

Potential UCL to Use Use 95% Student's-t UCL 0.11

Naphthalene

General Statistics

Number of Valid Data 9 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 2

Percent Non-Detects 22.22%

Raw Statistics Log-transformed Statistics

Minimum Detected 4 Minimum Detected 1.386

Maximum Detected 78 Maximum Detected 4.357

Mean of Detected 24.26 Mean of Detected 2.652

SD of Detected 28.43 SD of Detected 1.077

Minimum Non-Detect 3.1 Minimum Non-Detect 1.131

Maximum Non-Detect 9.7 Maximum Non-Detect 2.272
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For all methods (except KM, DL/2, and ROS Methods),

G H I J K
Number treated as Detected

L
4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 55.56%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.731 Shapiro Wilk Test Statistic 0.888

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 19.58 Mean 2.287

SD 26.33 SD 1.215

   95% DL/2 (t) UCL 35.9    95%  H-Stat (DL/2) UCL 45.99

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.431 Mean in Log Scale 2.25

SD 42.46 SD in Log Scale 1.265

   95% MLE (t) UCL 27.75 Mean in Original Scale 19.48

   95% MLE (Tiku) UCL 36.36 SD in Original Scale 26.4

   95% Percentile Bootstrap UCL 33.95

   95% BCA Bootstrap UCL 38.75

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.706 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 34.38

nu star 9.877

A-D Test Statistic 0.687 Nonparametric Statistics

5% A-D Critical Value 0.727 Kaplan-Meier (KM) Method

K-S Test Statistic 0.727 Mean 19.98

5% K-S Critical Value 0.319 SD 24.57

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 8.852

   95% KM (t) UCL 36.44

Assuming Gamma Distribution    95% KM (z) UCL 34.54

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 35.92

Minimum 1E-09    95% KM (bootstrap t) UCL 130.9

Maximum 78    95% KM (BCA) UCL 37.57

Mean 19.87    95% KM (Percentile Bootstrap) UCL 35.23

Median 9.1 95% KM (Chebyshev) UCL 58.56

SD 26.22 97.5% KM (Chebyshev) UCL 75.26

k star 0.234 99% KM (Chebyshev) UCL 108.1

Theta star 84.96

Nu star 4.209 Potential UCLs to Use

AppChi2 0.806    95% KM (Chebyshev) UCL 58.56
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689    95% Approximate Gamma UCL 443.1
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1146

A B C D E F G H I J K L
   95% Adjusted Gamma UCL 153.5

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Raw Statistics Log-transformed Statistics

Minimum 16.77 Minimum of Log Data 2.819

Maximum 934.6 Maximum of Log Data 6.84

Mean 181.7 Mean of log Data 4.442

Median 77.05 SD of log Data 1.229

SD 290.9

Coefficient of Variation 1.601

Skewness 2.689

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.597 Shapiro Wilk Test Statistic 0.961

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 362    95% H-UCL 930.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 456.2

   95% Adjusted-CLT UCL 434.1  97.5% Chebyshev (MVUE) UCL 584.5

   95% Modified-t UCL 376.5    99% Chebyshev (MVUE) UCL 836.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.596 Data appear Gamma Distributed at 5% Significance Level

Theta Star 305.1

nu star 10.72

Approximate Chi Square Value (.05) 4.397 Nonparametric Statistics

Adjusted Level of Significance 0.0231    95% CLT UCL 341.2

Adjusted Chi Square Value 3.583    95% Jackknife UCL 362

   95% Standard Bootstrap UCL 334.4

Anderson-Darling Test Statistic 0.557    95% Bootstrap-t UCL 957.1

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 960

Kolmogorov-Smirnov Test Statistic 0.202    95% Percentile Bootstrap UCL 355.8

Kolmogorov-Smirnov 5% Critical Value 0.289    95% BCA Bootstrap UCL 452.8

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 604.3

97.5% Chebyshev(Mean, Sd) UCL 787.2
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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   95% Adjusted Gamma UCL 543.7

Potential UCL to Use Use 95% Approximate Gamma UCL 443.1

Total DDT

General Statistics

Number of Valid Data 9 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 2

Percent Non-Detects 22.22%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.014 Minimum Detected 0.0139

Maximum Detected 9.3 Maximum Detected 2.23

Mean of Detected 5.643 Mean of Detected 1.565

SD of Detected 2.678 SD of Detected 0.733

Minimum Non-Detect 0.178 Minimum Non-Detect -1.726

Maximum Non-Detect 4.99 Maximum Non-Detect 1.607

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 44.44%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.79

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.676 Mean 1.05

SD 3.07 SD 1.463

   95% DL/2 (t) UCL 6.579    95%  H-Stat (DL/2) UCL 79.09

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 5.206 Mean in Log Scale 1.287

SD 2.36 SD in Log Scale 0.855

   95% MLE (t) UCL 6.669 Mean in Original Scale 4.707

   95% MLE (Tiku) UCL 6.913 SD in Original Scale 2.979

   95% Percentile Bootstrap UCL 6.239

   95% BCA Bootstrap UCL 6.178
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Note: DL/2 is not a recommended method.
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Theta Star 2.952

nu star 26.76

A-D Test Statistic 0.511 Nonparametric Statistics

5% A-D Critical Value 0.712 Kaplan-Meier (KM) Method

K-S Test Statistic 0.712 Mean 4.739

5% K-S Critical Value 0.314 SD 2.827

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.041

   95% KM (t) UCL 6.675

Assuming Gamma Distribution    95% KM (z) UCL 6.452

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.814

Minimum 1.014    95% KM (bootstrap t) UCL 6.509

Maximum 9.3    95% KM (BCA) UCL 6.878

Mean 5.029    95% KM (Percentile Bootstrap) UCL 6.53

Median 5 95% KM (Chebyshev) UCL 9.278

SD 2.678 97.5% KM (Chebyshev) UCL 11.24

k star 2.022 99% KM (Chebyshev) UCL 15.1

Theta star 2.488

Nu star 36.39 Potential UCLs to Use

AppChi2 23.58    95% KM (t) UCL 6.675

   95% Gamma Approximate UCL 7.761    95% KM (Percentile Bootstrap) UCL 6.53

   95% Adjusted Gamma UCL 8.539
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM10.5E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 2.56 Minimum of Log Data 0.94

Maximum 3.37 Maximum of Log Data 1.215

Mean 3.083 Mean of log Data 1.121

Median 3.175 SD of log Data 0.106

SD 0.314

Coefficient of Variation 0.102

Skewness -1.053

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.89 Shapiro Wilk Test Statistic 0.876

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.341    95% H-UCL 3.386

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.666

   95% Adjusted-CLT UCL 3.235  97.5% Chebyshev (MVUE) UCL 3.918

   95% Modified-t UCL 3.332    99% Chebyshev (MVUE) UCL 4.414

Gamma Distribution Test Data Distribution

k star (bias corrected) 54.98 Data appear Normal at 5% Significance Level

Theta Star 0.0561

nu star 659.7

Approximate Chi Square Value (.05) 601.1 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 3.294
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Adjusted Chi Square Value 580.7    95% Jackknife UCL 3.341

   95% Standard Bootstrap UCL 3.275

Anderson-Darling Test Statistic 0.418    95% Bootstrap-t UCL 3.278

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 3.229

Kolmogorov-Smirnov Test Statistic 0.255    95% Percentile Bootstrap UCL 3.26

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 3.245

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.642

97.5% Chebyshev(Mean, Sd) UCL 3.883

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.357

   95% Approximate Gamma UCL 3.384

   95% Adjusted Gamma UCL 3.503

Potential UCL to Use Use 95% Student's-t UCL 3.341

Benzo(a)anthracene

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 11 Minimum of Log Data 2.398

Maximum 130 Maximum of Log Data 4.868

Mean 38.67 Mean of log Data 3.243

Median 23 SD of log Data 0.914

SD 45.58

Coefficient of Variation 1.179

Skewness 2.255

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.666 Shapiro Wilk Test Statistic 0.876

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 76.16    95% H-UCL 184.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 93.06

   95% Adjusted-CLT UCL 87.57  97.5% Chebyshev (MVUE) UCL 117.9

   95% Modified-t UCL 79.02    99% Chebyshev (MVUE) UCL 166.6
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Gamma Distribution Test Data Distribution

k star (bias corrected) 0.789 Data appear Gamma Distributed at 5% Significance Level

Theta Star 48.98

nu star 9.473

Approximate Chi Square Value (.05) 3.615 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 69.27

Adjusted Chi Square Value 2.436    95% Jackknife UCL 76.16

   95% Standard Bootstrap UCL 66.38

Anderson-Darling Test Statistic 0.606    95% Bootstrap-t UCL 182.9

Anderson-Darling 5% Critical Value 0.71    95% Hall's Bootstrap UCL 211.5

Kolmogorov-Smirnov Test Statistic 0.276    95% Percentile Bootstrap UCL 72.33

Kolmogorov-Smirnov 5% Critical Value 0.338    95% BCA Bootstrap UCL 78.33

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 119.8

97.5% Chebyshev(Mean, Sd) UCL 154.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 223.8

   95% Approximate Gamma UCL 101.3

   95% Adjusted Gamma UCL 150.4

Potential UCL to Use Use 95% Approximate Gamma UCL 101.3

Benzo(a)pyrene

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 12 Minimum of Log Data 2.485

Maximum 89 Maximum of Log Data 4.489

Mean 33.83 Mean of log Data 3.279

Median 24.5 SD of log Data 0.73

SD 28.69

Coefficient of Variation 0.848

Skewness 1.883

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.779 Shapiro Wilk Test Statistic 0.936

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788
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Data not Normal at 5% Significance Level

G H I J K L
Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 57.43    95% H-UCL 100.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 75.47

   95% Adjusted-CLT UCL 62.72  97.5% Chebyshev (MVUE) UCL 93.88

   95% Modified-t UCL 58.93    99% Chebyshev (MVUE) UCL 130

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.218 Data appear Gamma Distributed at 5% Significance Level

Theta Star 27.78

nu star 14.61

Approximate Chi Square Value (.05) 6.993 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 53.1

Adjusted Chi Square Value 5.208    95% Jackknife UCL 57.43

   95% Standard Bootstrap UCL 51.85

Anderson-Darling Test Statistic 0.386    95% Bootstrap-t UCL 101.6

Anderson-Darling 5% Critical Value 0.704    95% Hall's Bootstrap UCL 150.4

Kolmogorov-Smirnov Test Statistic 0.245    95% Percentile Bootstrap UCL 53.17

Kolmogorov-Smirnov 5% Critical Value 0.336    95% BCA Bootstrap UCL 59.33

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 84.88

97.5% Chebyshev(Mean, Sd) UCL 107

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 150.4

   95% Approximate Gamma UCL 70.7

   95% Adjusted Gamma UCL 94.93

Potential UCL to Use Use 95% Approximate Gamma UCL 70.7

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 17 Minimum of Log Data 2.833

Maximum 140 Maximum of Log Data 4.942

Mean 50.17 Mean of log Data 3.636

Median 36 SD of log Data 0.78

SD 46.11

Coefficient of Variation 0.919

Skewness 1.987

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.755 Shapiro Wilk Test Statistic 0.921

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 88.1    95% H-UCL 169.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 115.3

   95% Adjusted-CLT UCL 97.44  97.5% Chebyshev (MVUE) UCL 144.2

   95% Modified-t UCL 90.64    99% Chebyshev (MVUE) UCL 201

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.082 Data appear Gamma Distributed at 5% Significance Level

Theta Star 46.35

nu star 12.99

Approximate Chi Square Value (.05) 5.884 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 81.13

Adjusted Chi Square Value 4.279    95% Jackknife UCL 88.1

   95% Standard Bootstrap UCL 79.37

Anderson-Darling Test Statistic 0.417    95% Bootstrap-t UCL 159.2

Anderson-Darling 5% Critical Value 0.705    95% Hall's Bootstrap UCL 222.9

Kolmogorov-Smirnov Test Statistic 0.216    95% Percentile Bootstrap UCL 81.67

Kolmogorov-Smirnov 5% Critical Value 0.336    95% BCA Bootstrap UCL 90.33

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 132.2

97.5% Chebyshev(Mean, Sd) UCL 167.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 237.5

   95% Approximate Gamma UCL 110.7

   95% Adjusted Gamma UCL 152.3

Potential UCL to Use Use 95% Approximate Gamma UCL 110.7

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 5.5 Minimum of Log Data 1.705

Maximum 86 Maximum of Log Data 4.454

Mean 25.2 Mean of log Data 2.742

Median 15 SD of log Data 1.029

SD 30.63

Coefficient of Variation 1.216

Skewness 2.16

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!
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Median 3.9 SD of log Data 0.733
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It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.703 Shapiro Wilk Test Statistic 0.921

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 50.4    95% H-UCL 184.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 65.81

   95% Adjusted-CLT UCL 57.56  97.5% Chebyshev (MVUE) UCL 84.11

   95% Modified-t UCL 52.24    99% Chebyshev (MVUE) UCL 120

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.696 Data appear Gamma Distributed at 5% Significance Level

Theta Star 36.2

nu star 8.354

Approximate Chi Square Value (.05) 2.942 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 45.77

Adjusted Chi Square Value 1.912    95% Jackknife UCL 50.4

   95% Standard Bootstrap UCL 44.1

Anderson-Darling Test Statistic 0.444    95% Bootstrap-t UCL 99.26

Anderson-Darling 5% Critical Value 0.713    95% Hall's Bootstrap UCL 136.7

Kolmogorov-Smirnov Test Statistic 0.231    95% Percentile Bootstrap UCL 47.83

Kolmogorov-Smirnov 5% Critical Value 0.34    95% BCA Bootstrap UCL 52

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 79.72

97.5% Chebyshev(Mean, Sd) UCL 103.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 149.6

   95% Approximate Gamma UCL 71.56

   95% Adjusted Gamma UCL 110.1

Potential UCL to Use Use 95% Approximate Gamma UCL 71.56

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 1.8 Minimum of Log Data 0.588

Maximum 14 Maximum of Log Data 2.639

Mean 5.5 Mean of log Data 1.466
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SD 4.518

Coefficient of Variation 0.821

Skewness 1.728

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.811 Shapiro Wilk Test Statistic 0.962

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.216    95% H-UCL 16.58

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 12.37

   95% Adjusted-CLT UCL 9.923  97.5% Chebyshev (MVUE) UCL 15.39

   95% Modified-t UCL 9.433    99% Chebyshev (MVUE) UCL 21.33

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.234 Data appear Normal at 5% Significance Level

Theta Star 4.455

nu star 14.81

Approximate Chi Square Value (.05) 7.132 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 8.534

Adjusted Chi Square Value 5.325    95% Jackknife UCL 9.216

   95% Standard Bootstrap UCL 8.239

Anderson-Darling Test Statistic 0.328    95% Bootstrap-t UCL 17.5

Anderson-Darling 5% Critical Value 0.703    95% Hall's Bootstrap UCL 25.99

Kolmogorov-Smirnov Test Statistic 0.255    95% Percentile Bootstrap UCL 8.467

Kolmogorov-Smirnov 5% Critical Value 0.336    95% BCA Bootstrap UCL 9.967

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13.54

97.5% Chebyshev(Mean, Sd) UCL 17.02

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 23.85

   95% Approximate Gamma UCL 11.42

   95% Adjusted Gamma UCL 15.3

Potential UCL to Use Use 95% Student's-t UCL 9.216

Indeno(1,2,3-cd)pyrene
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Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 8.8 Minimum of Log Data 2.175

Maximum 72 Maximum of Log Data 4.277

Mean 27.47 Mean of log Data 3.062

Median 19.5 SD of log Data 0.749

SD 23.36

Coefficient of Variation 0.851

Skewness 1.818

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.797 Shapiro Wilk Test Statistic 0.96

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 46.69    95% H-UCL 85.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 62.29

   95% Adjusted-CLT UCL 50.72  97.5% Chebyshev (MVUE) UCL 77.65

   95% Modified-t UCL 47.86    99% Chebyshev (MVUE) UCL 107.8

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.184 Data appear Normal at 5% Significance Level

Theta Star 23.2

nu star 14.21

Approximate Chi Square Value (.05) 6.712 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 43.15

Adjusted Chi Square Value 4.971    95% Jackknife UCL 46.69

   95% Standard Bootstrap UCL 41.83

Anderson-Darling Test Statistic 0.339    95% Bootstrap-t UCL 88.5

Anderson-Darling 5% Critical Value 0.704    95% Hall's Bootstrap UCL 126.2

Kolmogorov-Smirnov Test Statistic 0.248    95% Percentile Bootstrap UCL 43.33

Kolmogorov-Smirnov 5% Critical Value 0.336    95% BCA Bootstrap UCL 48.17

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 69.04

97.5% Chebyshev(Mean, Sd) UCL 87.03

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 122.4

   95% Approximate Gamma UCL 58.13
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Potential UCL to Use Use 95% Student's-t UCL 46.69

Lead

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 9.73 Minimum of Log Data 2.275

Maximum 15.1 Maximum of Log Data 2.715

Mean 12.01 Mean of log Data 2.475

Median 11.45 SD of log Data 0.154

SD 1.901

Coefficient of Variation 0.158

Skewness 0.816

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.934 Shapiro Wilk Test Statistic 0.954

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13.57    95% H-UCL 13.81

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 15.3

   95% Adjusted-CLT UCL 13.56  97.5% Chebyshev (MVUE) UCL 16.72

   95% Modified-t UCL 13.61    99% Chebyshev (MVUE) UCL 19.52

Gamma Distribution Test Data Distribution

k star (bias corrected) 25.02 Data appear Normal at 5% Significance Level

Theta Star 0.48

nu star 300.3

Approximate Chi Square Value (.05) 261.1 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 13.28

Adjusted Chi Square Value 247.9    95% Jackknife UCL 13.57

   95% Standard Bootstrap UCL 13.16

Anderson-Darling Test Statistic 0.304    95% Bootstrap-t UCL 14.81
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Kolmogorov-Smirnov Test Statistic 0.267    95% Percentile Bootstrap UCL 13.27

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 13.29

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 15.39

97.5% Chebyshev(Mean, Sd) UCL 16.85

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 19.73

   95% Approximate Gamma UCL 13.8

   95% Adjusted Gamma UCL 14.54

Potential UCL to Use Use 95% Student's-t UCL 13.57

Mercury

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 0.044 Minimum of Log Data -3.124

Maximum 0.08 Maximum of Log Data -2.526

Mean 0.0612 Mean of log Data -2.819

Median 0.055 SD of log Data 0.242

SD 0.0152

Coefficient of Variation 0.248

Skewness 0.625

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.831 Shapiro Wilk Test Statistic 0.865

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0736    95% H-UCL 0.0774

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0875

   95% Adjusted-CLT UCL 0.073  97.5% Chebyshev (MVUE) UCL 0.0989

   95% Modified-t UCL 0.0739    99% Chebyshev (MVUE) UCL 0.121

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.28 Data appear Normal at 5% Significance Level



583    95% Student's-t UCL 110.7    95% H-UCL 324.8
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nu star 123.3

Approximate Chi Square Value (.05) 98.69 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 0.0713

Adjusted Chi Square Value 90.73    95% Jackknife UCL 0.0736

   95% Standard Bootstrap UCL 0.0704

Anderson-Darling Test Statistic 0.563    95% Bootstrap-t UCL 0.0901

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 0.206

Kolmogorov-Smirnov Test Statistic 0.291    95% Percentile Bootstrap UCL 0.0712

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.071

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0881

97.5% Chebyshev(Mean, Sd) UCL 0.0998

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.123

   95% Approximate Gamma UCL 0.0764

   95% Adjusted Gamma UCL 0.0831

Potential UCL to Use Use 95% Student's-t UCL 0.0736

Total Aroclors

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 12.5 Minimum of Log Data 2.526

Maximum 197.2 Maximum of Log Data 5.284

Mean 51.52 Mean of log Data 3.401

Median 23.49 SD of log Data 1.008

SD 71.97

Coefficient of Variation 1.397

Skewness 2.36

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.613 Shapiro Wilk Test Statistic 0.845

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution



636 Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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   95% UCLs (Adjusted for Skewness)

F G H I J K
   95% Chebyshev (MVUE) UCL

L
123.8

   95% Adjusted-CLT UCL 130.1  97.5% Chebyshev (MVUE) UCL 158

   95% Modified-t UCL 115.4    99% Chebyshev (MVUE) UCL 225.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.641 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 80.34

nu star 7.696

Approximate Chi Square Value (.05) 2.56 Nonparametric Statistics

Adjusted Level of Significance 0.0122    95% CLT UCL 99.85

Adjusted Chi Square Value 1.622    95% Jackknife UCL 110.7

   95% Standard Bootstrap UCL 96.49

Anderson-Darling Test Statistic 0.767    95% Bootstrap-t UCL 459.5

Anderson-Darling 5% Critical Value 0.714    95% Hall's Bootstrap UCL 338.2

Kolmogorov-Smirnov Test Statistic 0.317    95% Percentile Bootstrap UCL 107.9

Kolmogorov-Smirnov 5% Critical Value 0.34    95% BCA Bootstrap UCL 115.7

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 179.6

97.5% Chebyshev(Mean, Sd) UCL 235

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 343.9

   95% Approximate Gamma UCL 154.9

   95% Adjusted Gamma UCL 244.5

Potential UCL to Use Use 95% Approximate Gamma UCL 154.9

Total DDT

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.268 Minimum Detected -1.319

Maximum Detected 13.1 Maximum Detected 2.573

Mean of Detected 3.333 Mean of Detected 0.158

SD of Detected 5.515 SD of Detected 1.558

Minimum Non-Detect 0.144 Minimum Non-Detect -1.938

Maximum Non-Detect 0.144 Maximum Non-Detect -1.938

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.659 Shapiro Wilk Test Statistic 0.904

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762
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Note: DL/2 is not a recommended method.

A B C D E F G H I J K L

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.79 Mean -0.307

SD 5.11 SD 1.799

   95% DL/2 (t) UCL 6.993    95%  H-Stat (DL/2) UCL 494.6

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2.211 Mean in Log Scale -0.501

SD 5.284 SD in Log Scale 2.132

   95% MLE (t) UCL 6.557 Mean in Original Scale 2.782

   95% MLE (Tiku) UCL 6.41 SD in Original Scale 5.115

   95% Percentile Bootstrap UCL 6.71

   95% BCA Bootstrap UCL 7.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.37 Data appear Gamma Distributed at 5% Significance Level

Theta Star 9.008

nu star 3.7

A-D Test Statistic 0.541 Nonparametric Statistics

5% A-D Critical Value 0.706 Kaplan-Meier (KM) Method

K-S Test Statistic 0.706 Mean 2.822

5% K-S Critical Value 0.37 SD 4.646

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.121

   95% KM (t) UCL 7.096

Assuming Gamma Distribution    95% KM (z) UCL 6.31

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.993

Minimum 1E-09    95% KM (bootstrap t) UCL 86.82

Maximum 13.1    95% KM (BCA) UCL 6.828

Mean 2.778    95% KM (Percentile Bootstrap) UCL 6.739

Median 0.535 95% KM (Chebyshev) UCL 12.07

SD 5.117 97.5% KM (Chebyshev) UCL 16.07

k star 0.198 99% KM (Chebyshev) UCL 23.92

Theta star 14.05

Nu star 2.372 Potential UCLs to Use

AppChi2 0.214    95% KM (Chebyshev) UCL 12.07

   95% Gamma Approximate UCL 30.84

   95% Adjusted Gamma UCL 63.66
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM10.5W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 3.12 Minimum of Log Data 1.138

Maximum 7.71 Maximum of Log Data 2.043

Mean 3.974 Mean of log Data 1.346

Median 3.49 SD of log Data 0.252

SD 1.296

Coefficient of Variation 0.326

Skewness 2.851

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.592 Shapiro Wilk Test Statistic 0.687

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.682    95% H-UCL 4.612

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.267

   95% Adjusted-CLT UCL 4.975  97.5% Chebyshev (MVUE) UCL 5.836

   95% Modified-t UCL 4.738    99% Chebyshev (MVUE) UCL 6.953

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.82 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.367

nu star 238.1

Approximate Chi Square Value (.05) 203.3 Nonparametric Statistics

Adjusted Level of Significance 0.0278    95% CLT UCL 4.616

Adjusted Chi Square Value 198.1    95% Jackknife UCL 4.682

   95% Standard Bootstrap UCL 4.577

Anderson-Darling Test Statistic 1.578    95% Bootstrap-t UCL 6.851

Anderson-Darling 5% Critical Value 0.729    95% Hall's Bootstrap UCL 7.458

Kolmogorov-Smirnov Test Statistic 0.328    95% Percentile Bootstrap UCL 4.695

Kolmogorov-Smirnov 5% Critical Value 0.255    95% BCA Bootstrap UCL 5.155

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.677

97.5% Chebyshev(Mean, Sd) UCL 6.413

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.861

   95% Approximate Gamma UCL 4.652

   95% Adjusted Gamma UCL 4.775

Potential UCL to Use Use 95% Student's-t UCL 4.682
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or 95% Modified-t UCL 4.738

Benzo(a)anthracene

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 4.7 Minimum of Log Data 1.548

Maximum 130 Maximum of Log Data 4.868

Mean 27.61 Mean of log Data 2.737

Median 12 SD of log Data 1.04

SD 37.74

Coefficient of Variation 1.367

Skewness 2.402

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.648 Shapiro Wilk Test Statistic 0.909

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 48.23    95% H-UCL 72.95

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 60.78

   95% Adjusted-CLT UCL 55.13  97.5% Chebyshev (MVUE) UCL 76.35

   95% Modified-t UCL 49.61    99% Chebyshev (MVUE) UCL 106.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.783 Data appear Lognormal at 5% Significance Level

Theta Star 35.26

nu star 17.23

Approximate Chi Square Value (.05) 8.835 Nonparametric Statistics

Adjusted Level of Significance 0.0278    95% CLT UCL 46.33

Adjusted Chi Square Value 7.874    95% Jackknife UCL 48.23

   95% Standard Bootstrap UCL 45.81

Anderson-Darling Test Statistic 0.815    95% Bootstrap-t UCL 95.01

Anderson-Darling 5% Critical Value 0.752    95% Hall's Bootstrap UCL 115.8

Kolmogorov-Smirnov Test Statistic 0.286    95% Percentile Bootstrap UCL 45.82

Kolmogorov-Smirnov 5% Critical Value 0.262    95% BCA Bootstrap UCL 58.02

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 77.21

97.5% Chebyshev(Mean, Sd) UCL 98.67

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 140.8

   95% Approximate Gamma UCL 53.84

   95% Adjusted Gamma UCL 60.41

Potential UCL to Use Use 95% Chebyshev (MVUE) UCL 60.78

Benzo(a)pyrene

General Statistics
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Number of Valid Observations 11 Number of Distinct Observations 10

Raw Statistics Log-transformed Statistics

Minimum 5.1 Minimum of Log Data 1.629

Maximum 110 Maximum of Log Data 4.7

Mean 26.43 Mean of log Data 2.812

Median 14 SD of log Data 0.957

SD 31.13

Coefficient of Variation 1.178

Skewness 2.283

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.7 Shapiro Wilk Test Statistic 0.943

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 43.44    95% H-UCL 63.61

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 58

   95% Adjusted-CLT UCL 48.77  97.5% Chebyshev (MVUE) UCL 72.32

   95% Modified-t UCL 44.52    99% Chebyshev (MVUE) UCL 100.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.948 Data appear Gamma Distributed at 5% Significance Level

Theta Star 27.88

nu star 20.85

Approximate Chi Square Value (.05) 11.48 Nonparametric Statistics

Adjusted Level of Significance 0.0278    95% CLT UCL 41.87

Adjusted Chi Square Value 10.37    95% Jackknife UCL 43.44

   95% Standard Bootstrap UCL 41.08

Anderson-Darling Test Statistic 0.54    95% Bootstrap-t UCL 69.25

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 99.1

Kolmogorov-Smirnov Test Statistic 0.201    95% Percentile Bootstrap UCL 42.75

Kolmogorov-Smirnov 5% Critical Value 0.261    95% BCA Bootstrap UCL 50.06

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 67.35

97.5% Chebyshev(Mean, Sd) UCL 85.05

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 119.8

   95% Approximate Gamma UCL 47.99

   95% Adjusted Gamma UCL 53.17

Potential UCL to Use Use 95% Approximate Gamma UCL 47.99

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 5.5 Minimum of Log Data 1.705

Maximum 150 Maximum of Log Data 5.011

Mean 35.39 Mean of log Data 3.016
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Median

F
18
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SD of log Data

L
1.075

SD 43.27

Coefficient of Variation 1.223

Skewness 2.173

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.715 Shapiro Wilk Test Statistic 0.942

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 59.04    95% H-UCL 105.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 84.56

   95% Adjusted-CLT UCL 65.99  97.5% Chebyshev (MVUE) UCL 106.5

   95% Modified-t UCL 60.46    99% Chebyshev (MVUE) UCL 149.7

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.82 Data appear Gamma Distributed at 5% Significance Level

Theta Star 43.19

nu star 18.03

Approximate Chi Square Value (.05) 9.412 Nonparametric Statistics

Adjusted Level of Significance 0.0278    95% CLT UCL 56.85

Adjusted Chi Square Value 8.415    95% Jackknife UCL 59.04

   95% Standard Bootstrap UCL 55.86

Anderson-Darling Test Statistic 0.482    95% Bootstrap-t UCL 84.86

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 127.8

Kolmogorov-Smirnov Test Statistic 0.199    95% Percentile Bootstrap UCL 57.44

Kolmogorov-Smirnov 5% Critical Value 0.262    95% BCA Bootstrap UCL 68.45

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 92.26

97.5% Chebyshev(Mean, Sd) UCL 116.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 165.2

   95% Approximate Gamma UCL 67.79

   95% Adjusted Gamma UCL 75.83

Potential UCL to Use Use 95% Approximate Gamma UCL 67.79

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 4.3 Minimum of Log Data 1.459

Maximum 42 Maximum of Log Data 3.738

Mean 12.82 Mean of log Data 2.277

Median 7.6 SD of log Data 0.726

SD 11.52

Coefficient of Variation 0.898

Skewness 1.944

Relevant UCL Statistics
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A B C D E F
Normal Distribution Test

G H I J K L
Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.741 Shapiro Wilk Test Statistic 0.902

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 19.11    95% H-UCL 22.57

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24.56

   95% Adjusted-CLT UCL 20.7  97.5% Chebyshev (MVUE) UCL 29.85

   95% Modified-t UCL 19.45    99% Chebyshev (MVUE) UCL 40.24

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.499 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 8.554

nu star 32.97

Approximate Chi Square Value (.05) 20.84 Nonparametric Statistics

Adjusted Level of Significance 0.0278    95% CLT UCL 18.53

Adjusted Chi Square Value 19.28    95% Jackknife UCL 19.11

   95% Standard Bootstrap UCL 18.27

Anderson-Darling Test Statistic 0.722    95% Bootstrap-t UCL 25.53

Anderson-Darling 5% Critical Value 0.739    95% Hall's Bootstrap UCL 27.59

Kolmogorov-Smirnov Test Statistic 0.28    95% Percentile Bootstrap UCL 18.64

Kolmogorov-Smirnov 5% Critical Value 0.259    95% BCA Bootstrap UCL 20.83

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 27.95

97.5% Chebyshev(Mean, Sd) UCL 34.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 47.37

   95% Approximate Gamma UCL 20.28

   95% Adjusted Gamma UCL 21.92

Potential UCL to Use Use 95% Approximate Gamma UCL 20.28

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 11 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 4

Percent Non-Detects 36.36%

Raw Statistics Log-transformed Statistics

Minimum Detected 90 Minimum Detected 4.5

Maximum Detected 590 Maximum Detected 6.38

Mean of Detected 178.4 Mean of Detected 4.93

SD of Detected 182.2 SD of Detected 0.656

Minimum Non-Detect 63 Minimum Non-Detect 4.143

Maximum Non-Detect 220 Maximum Non-Detect 5.394

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.91%

Warning:  There are only 7 Detected Values in this data
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the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.536 Shapiro Wilk Test Statistic 0.658

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 136.6 Mean 4.609

SD 153.7 SD 0.735

   95% DL/2 (t) UCL 220.6    95%  H-Stat (DL/2) UCL 268.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 4.648

SD in Log Scale 0.681

Mean in Original Scale 138.3

SD in Original Scale 152.5

   95% Percentile Bootstrap UCL 225

   95% BCA Bootstrap UCL 274.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.306 Data do not follow a Discernable Distribution (0.05)

Theta Star 136.6

nu star 18.28

A-D Test Statistic 1.397 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

K-S Test Statistic 0.715 Mean 148.5

5% K-S Critical Value 0.315 SD 140.5

Data not Gamma Distributed at 5% Significance Level SE of Mean 45.79

   95% KM (t) UCL 231.5

Assuming Gamma Distribution    95% KM (z) UCL 223.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 227.6

Minimum 18.25    95% KM (bootstrap t) UCL 762.3

Maximum 590    95% KM (BCA) UCL 245

Mean 157.1    95% KM (Percentile Bootstrap) UCL 235

Median 110 95% KM (Chebyshev) UCL 348.1

SD 152.6 97.5% KM (Chebyshev) UCL 434.5

k star 1.336 99% KM (Chebyshev) UCL 604.1

Theta star 117.6

Nu star 29.38 Potential UCLs to Use

AppChi2 18.01    95% KM (BCA) UCL 245

   95% Gamma Approximate UCL 256.3

   95% Adjusted Gamma UCL 278.5

Note: DL/2 is not a recommended method.
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General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 0.98 Minimum of Log Data -0.0202

Maximum 20 Maximum of Log Data 2.996

Mean 4.407 Mean of log Data 1.04

Median 2.2 SD of log Data 0.909

SD 5.487

Coefficient of Variation 1.245

Skewness 2.699

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.632 Shapiro Wilk Test Statistic 0.927

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.406    95% H-UCL 9.631

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.195

   95% Adjusted-CLT UCL 8.567  97.5% Chebyshev (MVUE) UCL 11.41

   95% Modified-t UCL 7.63    99% Chebyshev (MVUE) UCL 15.77

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.983 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.486

nu star 21.62

Approximate Chi Square Value (.05) 12.05 Nonparametric Statistics

Adjusted Level of Significance 0.0278    95% CLT UCL 7.128

Adjusted Chi Square Value 10.9    95% Jackknife UCL 7.406

   95% Standard Bootstrap UCL 7.079

Anderson-Darling Test Statistic 0.635    95% Bootstrap-t UCL 12.41

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 16.45

Kolmogorov-Smirnov Test Statistic 0.197    95% Percentile Bootstrap UCL 7.482

Kolmogorov-Smirnov 5% Critical Value 0.261    95% BCA Bootstrap UCL 9.1

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.62

97.5% Chebyshev(Mean, Sd) UCL 14.74

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20.87

   95% Approximate Gamma UCL 7.906

   95% Adjusted Gamma UCL 8.738

Potential UCL to Use Use 95% Approximate Gamma UCL 7.906

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 10

Raw Statistics Log-transformed Statistics
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Maximum 93 Maximum of Log Data 4.533

Mean 21.52 Mean of log Data 2.672

Median 12 SD of log Data 0.867

SD 25.21

Coefficient of Variation 1.171

Skewness 2.678

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.644 Shapiro Wilk Test Statistic 0.943

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 35.29    95% H-UCL 44.73

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 44.28

   95% Adjusted-CLT UCL 40.58  97.5% Chebyshev (MVUE) UCL 54.72

   95% Modified-t UCL 36.32    99% Chebyshev (MVUE) UCL 75.22

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.081 Data appear Gamma Distributed at 5% Significance Level

Theta Star 19.91

nu star 23.78

Approximate Chi Square Value (.05) 13.68 Nonparametric Statistics

Adjusted Level of Significance 0.0278    95% CLT UCL 34.02

Adjusted Chi Square Value 12.45    95% Jackknife UCL 35.29

   95% Standard Bootstrap UCL 33.49

Anderson-Darling Test Statistic 0.59    95% Bootstrap-t UCL 58.36

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 79.28

Kolmogorov-Smirnov Test Statistic 0.194    95% Percentile Bootstrap UCL 34.85

Kolmogorov-Smirnov 5% Critical Value 0.26    95% BCA Bootstrap UCL 41.64

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 54.64

97.5% Chebyshev(Mean, Sd) UCL 68.98

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 97.13

   95% Approximate Gamma UCL 37.4

   95% Adjusted Gamma UCL 41.11

Potential UCL to Use Use 95% Approximate Gamma UCL 37.4

Lead

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 10.3 Minimum of Log Data 2.332

Maximum 18 Maximum of Log Data 2.89

Mean 12.91 Mean of log Data 2.546

Median 12.7 SD of log Data 0.161

SD 2.193

Coefficient of Variation 0.17
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.913 Shapiro Wilk Test Statistic 0.952

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 14.11    95% H-UCL 14.18

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 15.64

   95% Adjusted-CLT UCL 14.26  97.5% Chebyshev (MVUE) UCL 16.82

   95% Modified-t UCL 14.15    99% Chebyshev (MVUE) UCL 19.14

Gamma Distribution Test Data Distribution

k star (bias corrected) 30.09 Data appear Normal at 5% Significance Level

Theta Star 0.429

nu star 662

Approximate Chi Square Value (.05) 603.3 Nonparametric Statistics

Adjusted Level of Significance 0.0278    95% CLT UCL 14

Adjusted Chi Square Value 594.2    95% Jackknife UCL 14.11

   95% Standard Bootstrap UCL 13.92

Anderson-Darling Test Statistic 0.272    95% Bootstrap-t UCL 14.57

Anderson-Darling 5% Critical Value 0.728    95% Hall's Bootstrap UCL 15

Kolmogorov-Smirnov Test Statistic 0.131    95% Percentile Bootstrap UCL 14

Kolmogorov-Smirnov 5% Critical Value 0.255    95% BCA Bootstrap UCL 14.14

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 15.79

97.5% Chebyshev(Mean, Sd) UCL 17.04

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 19.49

   95% Approximate Gamma UCL 14.16

   95% Adjusted Gamma UCL 14.38

Potential UCL to Use Use 95% Student's-t UCL 14.11

Mercury

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 10

Raw Statistics Log-transformed Statistics

Minimum 0.05 Minimum of Log Data -2.996

Maximum 0.099 Maximum of Log Data -2.313

Mean 0.0689 Mean of log Data -2.695

Median 0.068 SD of log Data 0.206

SD 0.0148

Coefficient of Variation 0.215

Skewness 0.958

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.907 Shapiro Wilk Test Statistic 0.945

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.077    95% H-UCL 0.0779

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0876

   95% Adjusted-CLT UCL 0.0777  97.5% Chebyshev (MVUE) UCL 0.0957

   95% Modified-t UCL 0.0772    99% Chebyshev (MVUE) UCL 0.112

Gamma Distribution Test Data Distribution

k star (bias corrected) 18.57 Data appear Normal at 5% Significance Level

Theta Star 0.00371

nu star 408.4

Approximate Chi Square Value (.05) 362.6 Nonparametric Statistics

Adjusted Level of Significance 0.0278    95% CLT UCL 0.0763

Adjusted Chi Square Value 355.6    95% Jackknife UCL 0.077

   95% Standard Bootstrap UCL 0.076

Anderson-Darling Test Statistic 0.381    95% Bootstrap-t UCL 0.081

Anderson-Darling 5% Critical Value 0.729    95% Hall's Bootstrap UCL 0.0907

Kolmogorov-Smirnov Test Statistic 0.178    95% Percentile Bootstrap UCL 0.076

Kolmogorov-Smirnov 5% Critical Value 0.255    95% BCA Bootstrap UCL 0.0771

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0884

97.5% Chebyshev(Mean, Sd) UCL 0.0969

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.113

   95% Approximate Gamma UCL 0.0776

   95% Adjusted Gamma UCL 0.0792

Potential UCL to Use Use 95% Student's-t UCL 0.077

Total Aroclors

General Statistics

Number of Valid Observations 11 Number of Distinct Observations 11

Raw Statistics Log-transformed Statistics

Minimum 16.18 Minimum of Log Data 2.784

Maximum 55.75 Maximum of Log Data 4.021

Mean 31.74 Mean of log Data 3.38

Median 27.2 SD of log Data 0.413

SD 13.25

Coefficient of Variation 0.417

Skewness 0.669

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.914 Shapiro Wilk Test Statistic 0.949

Shapiro Wilk Critical Value 0.85 Shapiro Wilk Critical Value 0.85

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 38.98    95% H-UCL 41.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 49.19

   95% Adjusted-CLT UCL 39.17  97.5% Chebyshev (MVUE) UCL 56.75
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Gamma Distribution Test Data Distribution

k star (bias corrected) 4.853 Data appear Normal at 5% Significance Level

Theta Star 6.541

nu star 106.8

Approximate Chi Square Value (.05) 83.91 Nonparametric Statistics

Adjusted Level of Significance 0.0278    95% CLT UCL 38.31

Adjusted Chi Square Value 80.61    95% Jackknife UCL 38.98

   95% Standard Bootstrap UCL 37.89

Anderson-Darling Test Statistic 0.327    95% Bootstrap-t UCL 40.81

Anderson-Darling 5% Critical Value 0.731    95% Hall's Bootstrap UCL 38.84

Kolmogorov-Smirnov Test Statistic 0.146    95% Percentile Bootstrap UCL 38.36

Kolmogorov-Smirnov 5% Critical Value 0.256    95% BCA Bootstrap UCL 39.07

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 49.16

97.5% Chebyshev(Mean, Sd) UCL 56.69

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 71.49

   95% Approximate Gamma UCL 40.38

   95% Adjusted Gamma UCL 42.03

Potential UCL to Use Use 95% Student's-t UCL 38.98

Total DDT

General Statistics

Number of Valid Data 11 Number of Detected Data 8

Number of Distinct Detected Data 8 Number of Non-Detect Data 3

Percent Non-Detects 27.27%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.299 Minimum Detected -1.207

Maximum Detected 6 Maximum Detected 1.792

Mean of Detected 2.07 Mean of Detected 0.305

SD of Detected 1.938 SD of Detected 1.03

Minimum Non-Detect 0.404 Minimum Non-Detect -0.906

Maximum Non-Detect 1.7 Maximum Non-Detect 0.531

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.73%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.861 Shapiro Wilk Test Statistic 0.973

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.669 Mean 0.0354

SD 1.768 SD 1.041

   95% DL/2 (t) UCL 2.635    95%  H-Stat (DL/2) UCL 3.412

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.0006944

SD in Log Scale 1.032

Mean in Original Scale 1.636

SD in Original Scale 1.786

   95% Percentile Bootstrap UCL 2.537

   95% BCA Bootstrap UCL 2.753

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.912 Data appear Normal at 5% Significance Level

Theta Star 2.27

nu star 14.59

A-D Test Statistic 0.216 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

K-S Test Statistic 0.731 Mean 1.652

5% K-S Critical Value 0.3 SD 1.701

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.552

   95% KM (t) UCL 2.652

Assuming Gamma Distribution    95% KM (z) UCL 2.56

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.624

Minimum 0.299    95% KM (bootstrap t) UCL 3.29

Maximum 6    95% KM (BCA) UCL 2.723

Mean 1.962    95% KM (Percentile Bootstrap) UCL 2.665

Median 1.685 95% KM (Chebyshev) UCL 4.057

SD 1.646 97.5% KM (Chebyshev) UCL 5.097

k star 1.304 99% KM (Chebyshev) UCL 7.141

Theta star 1.504

Nu star 28.69 Potential UCLs to Use

AppChi2 17.46    95% KM (t) UCL 2.652

   95% Gamma Approximate UCL 3.222    95% KM (Percentile Bootstrap) UCL 2.665

   95% Adjusted Gamma UCL 3.506

Note: DL/2 is not a recommended method.
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM11.0E.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 2.15 Minimum of Log Data 0.765

Maximum 3.34 Maximum of Log Data 1.206

Mean 2.708 Mean of log Data 0.98

Median 2.84 SD of log Data 0.2

SD 0.531

Coefficient of Variation 0.196

Skewness -0.106

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.888 Shapiro Wilk Test Statistic 0.871

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.214    95% H-UCL 3.39

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.765

   95% Adjusted-CLT UCL 3.087  97.5% Chebyshev (MVUE) UCL 4.223

   95% Modified-t UCL 3.212    99% Chebyshev (MVUE) UCL 5.121

Gamma Distribution Test Data Distribution

k star (bias corrected) 12.82 Data appear Normal at 5% Significance Level

Theta Star 0.211

nu star 128.2

Approximate Chi Square Value (.05) 103.1 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 3.099
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Adjusted Chi Square Value 93.2    95% Jackknife UCL 3.214

   95% Standard Bootstrap UCL 3.054

Anderson-Darling Test Statistic 0.432    95% Bootstrap-t UCL 3.207

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 2.943

Kolmogorov-Smirnov Test Statistic 0.273    95% Percentile Bootstrap UCL 3.06

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 3.02

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.743

97.5% Chebyshev(Mean, Sd) UCL 4.191

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.071

   95% Approximate Gamma UCL 3.369

   95% Adjusted Gamma UCL 3.725

Potential UCL to Use Use 95% Student's-t UCL 3.214

Benzo(a)anthracene

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 25 Minimum of Log Data 3.219

Maximum 220 Maximum of Log Data 5.394

Mean 83.4 Mean of log Data 4.124

Median 46 SD of log Data 0.827

SD 79.22

Coefficient of Variation 0.95

Skewness 1.87

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.772 Shapiro Wilk Test Statistic 0.94

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 158.9    95% H-UCL 489.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 206.4

   95% Adjusted-CLT UCL 173.3  97.5% Chebyshev (MVUE) UCL 261

   95% Modified-t UCL 163.9    99% Chebyshev (MVUE) UCL 368.1
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Gamma Distribution Test Data Distribution

k star (bias corrected) 0.861 Data appear Normal at 5% Significance Level

Theta Star 96.88

nu star 8.609

Approximate Chi Square Value (.05) 3.092 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 141.7

Adjusted Chi Square Value 1.838    95% Jackknife UCL 158.9

   95% Standard Bootstrap UCL 135.5

Anderson-Darling Test Statistic 0.408    95% Bootstrap-t UCL 448.8

Anderson-Darling 5% Critical Value 0.685    95% Hall's Bootstrap UCL 522

Kolmogorov-Smirnov Test Statistic 0.281    95% Percentile Bootstrap UCL 145.6

Kolmogorov-Smirnov 5% Critical Value 0.361    95% BCA Bootstrap UCL 153.6

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 237.8

97.5% Chebyshev(Mean, Sd) UCL 304.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 435.9

   95% Approximate Gamma UCL 232.2

   95% Adjusted Gamma UCL 390.6

Potential UCL to Use Use 95% Student's-t UCL 158.9

Benzo(a)pyrene

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 32 Minimum of Log Data 3.466

Maximum 120 Maximum of Log Data 4.787

Mean 55.4 Mean of log Data 3.886

Median 43 SD of log Data 0.521

SD 36.47

Coefficient of Variation 0.658

Skewness 2.125

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.686 Shapiro Wilk Test Statistic 0.788

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762
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A B C D E F
Data not Normal at 5% Significance Level

G H I J K L
Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 90.17    95% H-UCL 122.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 108.8

   95% Adjusted-CLT UCL 98.8  97.5% Chebyshev (MVUE) UCL 132.4

   95% Modified-t UCL 92.76    99% Chebyshev (MVUE) UCL 178.8

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.757 Data appear Lognormal at 5% Significance Level

Theta Star 31.52

nu star 17.57

Approximate Chi Square Value (.05) 9.083 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 82.23

Adjusted Chi Square Value 6.586    95% Jackknife UCL 90.17

   95% Standard Bootstrap UCL 79.78

Anderson-Darling Test Statistic 0.749    95% Bootstrap-t UCL 206.7

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 247

Kolmogorov-Smirnov Test Statistic 0.393    95% Percentile Bootstrap UCL 75

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 89.2

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 126.5

97.5% Chebyshev(Mean, Sd) UCL 157.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 217.7

   95% Approximate Gamma UCL 107.2

   95% Adjusted Gamma UCL 147.8

Potential UCL to Use Use 95% H-UCL 122.5

Recommended UCL exceeds the maximum observation

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 38 Minimum of Log Data 3.638

Maximum 340 Maximum of Log Data 5.829

Mean 128.4 Mean of log Data 4.512

Median 61 SD of log Data 0.895

SD 126.1

Coefficient of Variation 0.982

Skewness 1.663

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,



213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265 Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

A B C D E F G H I J K L
the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.789 Shapiro Wilk Test Statistic 0.91

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 248.7    95% H-UCL 997.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 332

   95% Adjusted-CLT UCL 266  97.5% Chebyshev (MVUE) UCL 422.2

   95% Modified-t UCL 255.6    99% Chebyshev (MVUE) UCL 599.4

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.774 Data appear Normal at 5% Significance Level

Theta Star 165.9

nu star 7.741

Approximate Chi Square Value (.05) 2.586 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 221.2

Adjusted Chi Square Value 1.476    95% Jackknife UCL 248.7

   95% Standard Bootstrap UCL 212.6

Anderson-Darling Test Statistic 0.434    95% Bootstrap-t UCL 1097

Anderson-Darling 5% Critical Value 0.686    95% Hall's Bootstrap UCL 965.4

Kolmogorov-Smirnov Test Statistic 0.312    95% Percentile Bootstrap UCL 222.2

Kolmogorov-Smirnov 5% Critical Value 0.361    95% BCA Bootstrap UCL 244.6

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 374.3

97.5% Chebyshev(Mean, Sd) UCL 480.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 689.7

   95% Approximate Gamma UCL 384.3

   95% Adjusted Gamma UCL 673.7

Potential UCL to Use Use 95% Student's-t UCL 248.7

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 4.9 Minimum of Log Data 1.589

Maximum 22 Maximum of Log Data 3.091

Mean 12.12 Mean of log Data 2.296

Median 8.3 SD of log Data 0.712

SD 8.24

Coefficient of Variation 0.68

Skewness 0.535
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Mean 38.2 Mean of log Data 3.582

A B C D E F G H I J K L

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.816 Shapiro Wilk Test Statistic 0.853

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 19.98    95% H-UCL 47.83

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 28.52

   95% Adjusted-CLT UCL 19.12  97.5% Chebyshev (MVUE) UCL 35.63

   95% Modified-t UCL 20.12    99% Chebyshev (MVUE) UCL 49.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.2 Data appear Normal at 5% Significance Level

Theta Star 10.1

nu star 12

Approximate Chi Square Value (.05) 5.225 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 18.18

Adjusted Chi Square Value 3.455    95% Jackknife UCL 19.98

   95% Standard Bootstrap UCL 17.45

Anderson-Darling Test Statistic 0.507    95% Bootstrap-t UCL 39.68

Anderson-Darling 5% Critical Value 0.683    95% Hall's Bootstrap UCL 39.09

Kolmogorov-Smirnov Test Statistic 0.262    95% Percentile Bootstrap UCL 17.78

Kolmogorov-Smirnov 5% Critical Value 0.36    95% BCA Bootstrap UCL 18.18

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 28.18

97.5% Chebyshev(Mean, Sd) UCL 35.13

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 48.79

   95% Approximate Gamma UCL 27.83

   95% Adjusted Gamma UCL 42.08

Potential UCL to Use Use 95% Student's-t UCL 19.98

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 26 Minimum of Log Data 3.258

Maximum 64 Maximum of Log Data 4.159
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A B C D E F G H I J K L
Median 30 SD of log Data 0.376

SD 15.88

Coefficient of Variation 0.416

Skewness 1.441

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.826 Shapiro Wilk Test Statistic 0.873

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 53.34    95% H-UCL 62.74

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 65.75

   95% Adjusted-CLT UCL 54.77  97.5% Chebyshev (MVUE) UCL 77.74

   95% Modified-t UCL 54.1    99% Chebyshev (MVUE) UCL 101.3

Gamma Distribution Test Data Distribution

k star (bias corrected) 3.503 Data appear Normal at 5% Significance Level

Theta Star 10.9

nu star 35.03

Approximate Chi Square Value (.05) 22.49 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 49.88

Adjusted Chi Square Value 18.23    95% Jackknife UCL 53.34

   95% Standard Bootstrap UCL 48.78

Anderson-Darling Test Statistic 0.467    95% Bootstrap-t UCL 131.2

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 132.7

Kolmogorov-Smirnov Test Statistic 0.311    95% Percentile Bootstrap UCL 49.6

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 50.4

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 69.16

97.5% Chebyshev(Mean, Sd) UCL 82.55

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 108.9

   95% Approximate Gamma UCL 59.5

   95% Adjusted Gamma UCL 73.41

Potential UCL to Use Use 95% Student's-t UCL 53.34

Lead
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A B C D E F G H I J K L
General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 15.7 Minimum of Log Data 2.754

Maximum 179 Maximum of Log Data 5.187

Mean 72.08 Mean of log Data 3.836

Median 25.9 SD of log Data 1.059

SD 71.84

Coefficient of Variation 0.997

Skewness 1.033

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.816 Shapiro Wilk Test Statistic 0.87

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 140.6    95% H-UCL 1251

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 209.3

   95% Adjusted-CLT UCL 140.8  97.5% Chebyshev (MVUE) UCL 269.4

   95% Modified-t UCL 143    99% Chebyshev (MVUE) UCL 387.4

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.643 Data appear Normal at 5% Significance Level

Theta Star 112.1

nu star 6.428

Approximate Chi Square Value (.05) 1.862 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 124.9

Adjusted Chi Square Value 0.98    95% Jackknife UCL 140.6

   95% Standard Bootstrap UCL 119.6

Anderson-Darling Test Statistic 0.519    95% Bootstrap-t UCL 725.5

Anderson-Darling 5% Critical Value 0.689    95% Hall's Bootstrap UCL 970.6

Kolmogorov-Smirnov Test Statistic 0.349    95% Percentile Bootstrap UCL 120.3

Kolmogorov-Smirnov 5% Critical Value 0.363    95% BCA Bootstrap UCL 135.4

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 212.1

97.5% Chebyshev(Mean, Sd) UCL 272.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 391.7
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A B C D E F G H I J K L
   95% Adjusted Gamma UCL 472.6

Potential UCL to Use Use 95% Student's-t UCL 140.6

Mercury

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 0.035 Minimum of Log Data -3.352

Maximum 0.13 Maximum of Log Data -2.04

Mean 0.0703 Mean of log Data -2.789

Median 0.0555 SD of log Data 0.576

SD 0.0409

Coefficient of Variation 0.582

Skewness 0.863

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.882 Shapiro Wilk Test Statistic 0.907

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.109    95% H-UCL 0.182

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.148

   95% Adjusted-CLT UCL 0.108  97.5% Chebyshev (MVUE) UCL 0.181

   95% Modified-t UCL 0.11    99% Chebyshev (MVUE) UCL 0.247

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.689 Data appear Normal at 5% Significance Level

Theta Star 0.0416

nu star 16.89

Approximate Chi Square Value (.05) 8.591 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 0.1

Adjusted Chi Square Value 6.177    95% Jackknife UCL 0.109

   95% Standard Bootstrap UCL 0.0976
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A B C D E F G H I J K L
Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 0.338

Kolmogorov-Smirnov Test Statistic 0.233    95% Percentile Bootstrap UCL 0.1

Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 0.101

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.15

97.5% Chebyshev(Mean, Sd) UCL 0.185

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.252

   95% Approximate Gamma UCL 0.138

   95% Adjusted Gamma UCL 0.192

Potential UCL to Use Use 95% Student's-t UCL 0.109

Total Aroclors

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 31.18 Minimum of Log Data 3.44

Maximum 3846 Maximum of Log Data 8.255

Mean 1127 Mean of log Data 6.103

Median 499.5 SD of log Data 1.761

SD 1555

Coefficient of Variation 1.38

Skewness 1.994

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.745 Shapiro Wilk Test Statistic 0.966

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2610    95% H-UCL 3141595

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5089

   95% Adjusted-CLT UCL 2934  97.5% Chebyshev (MVUE) UCL 6735

   95% Modified-t UCL 2713    99% Chebyshev (MVUE) UCL 9968

Gamma Distribution Test Data Distribution
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Theta Star 2837

nu star 3.971

Approximate Chi Square Value (.05) 0.71 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 2271

Adjusted Chi Square Value 0.292    95% Jackknife UCL 2610

   95% Standard Bootstrap UCL 2145

Anderson-Darling Test Statistic 0.23    95% Bootstrap-t UCL 7565

Anderson-Darling 5% Critical Value 0.703    95% Hall's Bootstrap UCL 8229

Kolmogorov-Smirnov Test Statistic 0.191    95% Percentile Bootstrap UCL 2320

Kolmogorov-Smirnov 5% Critical Value 0.368    95% BCA Bootstrap UCL 2559

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4159

97.5% Chebyshev(Mean, Sd) UCL 5471

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8048

   95% Approximate Gamma UCL 6299

   95% Adjusted Gamma UCL 15344

Potential UCL to Use Use 95% Approximate Gamma UCL 6299

Recommended UCL exceeds the maximum observation
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM11.0W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 3 Minimum of Log Data 1.099

Maximum 3.97 Maximum of Log Data 1.379

Mean 3.41 Mean of log Data 1.223

Median 3.42 SD of log Data 0.0901

SD 0.312

Coefficient of Variation 0.0916

Skewness 0.729

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Test Statistic 0.965

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.639    95% H-UCL N/A

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.916

   95% Adjusted-CLT UCL 3.639  97.5% Chebyshev (MVUE) UCL 4.135

   95% Modified-t UCL 3.645    99% Chebyshev (MVUE) UCL 4.565

Gamma Distribution Test Data Distribution

k star (bias corrected) 81.48 Data appear Normal at 5% Significance Level

Theta Star 0.0419

nu star 1141

Approximate Chi Square Value (.05) 1063 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 3.604
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A B C D E F G H I J K L
Adjusted Chi Square Value 1040    95% Jackknife UCL 3.639

   95% Standard Bootstrap UCL 3.591

Anderson-Darling Test Statistic 0.243    95% Bootstrap-t UCL 3.686

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 3.73

Kolmogorov-Smirnov Test Statistic 0.171    95% Percentile Bootstrap UCL 3.59

Kolmogorov-Smirnov 5% Critical Value 0.311    95% BCA Bootstrap UCL 3.63

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.925

97.5% Chebyshev(Mean, Sd) UCL 4.147

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.585

   95% Approximate Gamma UCL 3.658

   95% Adjusted Gamma UCL 3.738

Potential UCL to Use Use 95% Student's-t UCL 3.639

Benzo(a)anthracene

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 7.9 Minimum of Log Data 2.067

Maximum 300 Maximum of Log Data 5.704

Mean 62.31 Mean of log Data 3.297

Median 19 SD of log Data 1.256

SD 105.9

Coefficient of Variation 1.7

Skewness 2.533

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.579 Shapiro Wilk Test Statistic 0.894

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 140.1    95% H-UCL 580.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 154.7

   95% Adjusted-CLT UCL 169.1  97.5% Chebyshev (MVUE) UCL 199.7

   95% Modified-t UCL 146.5    99% Chebyshev (MVUE) UCL 288.1
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Gamma Distribution Test Data Distribution

k star (bias corrected) 0.507 Data appear Gamma Distributed at 5% Significance Level

Theta Star 122.9

nu star 7.099

Approximate Chi Square Value (.05) 2.225 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 128.2

Adjusted Chi Square Value 1.494    95% Jackknife UCL 140.1

   95% Standard Bootstrap UCL 124.3

Anderson-Darling Test Statistic 0.727    95% Bootstrap-t UCL 551.8

Anderson-Darling 5% Critical Value 0.738    95% Hall's Bootstrap UCL 416.5

Kolmogorov-Smirnov Test Statistic 0.269    95% Percentile Bootstrap UCL 138

Kolmogorov-Smirnov 5% Critical Value 0.323    95% BCA Bootstrap UCL 178.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 236.8

97.5% Chebyshev(Mean, Sd) UCL 312.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 460.7

   95% Approximate Gamma UCL 198.8

   95% Adjusted Gamma UCL 296.1

Potential UCL to Use Use 95% Approximate Gamma UCL 198.8

Benzo(a)pyrene

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 8 Minimum of Log Data 2.079

Maximum 330 Maximum of Log Data 5.799

Mean 66.49 Mean of log Data 3.327

Median 22 SD of log Data 1.266

SD 117.1

Coefficient of Variation 1.761

Skewness 2.567

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.562 Shapiro Wilk Test Statistic 0.889

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803
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A B C D E F
Data not Normal at 5% Significance Level
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Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 152.5    95% H-UCL 625.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 161.6

   95% Adjusted-CLT UCL 185.1  97.5% Chebyshev (MVUE) UCL 208.7

   95% Modified-t UCL 159.6    99% Chebyshev (MVUE) UCL 301.3

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.492 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 135

nu star 6.893

Approximate Chi Square Value (.05) 2.112 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 139.3

Adjusted Chi Square Value 1.406    95% Jackknife UCL 152.5

   95% Standard Bootstrap UCL 133.5

Anderson-Darling Test Statistic 0.785    95% Bootstrap-t UCL 631.7

Anderson-Darling 5% Critical Value 0.74    95% Hall's Bootstrap UCL 478.8

Kolmogorov-Smirnov Test Statistic 0.296    95% Percentile Bootstrap UCL 150.2

Kolmogorov-Smirnov 5% Critical Value 0.324    95% BCA Bootstrap UCL 198.9

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 259.3

97.5% Chebyshev(Mean, Sd) UCL 342.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 506.7

   95% Approximate Gamma UCL 217

   95% Adjusted Gamma UCL 325.9

Potential UCL to Use Use 95% Approximate Gamma UCL 217

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 8.1 Minimum of Log Data 2.092

Maximum 140 Maximum of Log Data 4.942

Mean 39.97 Mean of log Data 3.169

Median 18 SD of log Data 1.059

SD 47.95

Coefficient of Variation 1.2

Skewness 1.942

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.736 Shapiro Wilk Test Statistic 0.92

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 75.19    95% H-UCL 221.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 103

   95% Adjusted-CLT UCL 83.99  97.5% Chebyshev (MVUE) UCL 131.3

   95% Modified-t UCL 77.4    99% Chebyshev (MVUE) UCL 187

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.723 Data appear Gamma Distributed at 5% Significance Level

Theta Star 55.26

nu star 10.13

Approximate Chi Square Value (.05) 4.021 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 69.78

Adjusted Chi Square Value 2.946    95% Jackknife UCL 75.19

   95% Standard Bootstrap UCL 67.74

Anderson-Darling Test Statistic 0.458    95% Bootstrap-t UCL 169.6

Anderson-Darling 5% Critical Value 0.726    95% Hall's Bootstrap UCL 199.6

Kolmogorov-Smirnov Test Statistic 0.227    95% Percentile Bootstrap UCL 72.1

Kolmogorov-Smirnov 5% Critical Value 0.319    95% BCA Bootstrap UCL 83.16

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 119

97.5% Chebyshev(Mean, Sd) UCL 153.1

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 220.3

   95% Approximate Gamma UCL 100.7

   95% Adjusted Gamma UCL 137.4

Potential UCL to Use Use 95% Approximate Gamma UCL 100.7

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 7 Minimum of Log Data 1.946

Maximum 170 Maximum of Log Data 5.136

Mean 36.79 Mean of log Data 2.93

Median 16 SD of log Data 1.089

SD 59.16

Coefficient of Variation 1.608

Skewness 2.569

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!
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Median 130 SD of log Data 1.186
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It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.562 Shapiro Wilk Test Statistic 0.846

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 80.24    95% H-UCL 196.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 84.56

   95% Adjusted-CLT UCL 96.77  97.5% Chebyshev (MVUE) UCL 108.1

   95% Modified-t UCL 83.86    99% Chebyshev (MVUE) UCL 154.2

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.592 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 62.14

nu star 8.287

Approximate Chi Square Value (.05) 2.903 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 73.57

Adjusted Chi Square Value 2.031    95% Jackknife UCL 80.24

   95% Standard Bootstrap UCL 70.26

Anderson-Darling Test Statistic 0.895    95% Bootstrap-t UCL 339.1

Anderson-Darling 5% Critical Value 0.732    95% Hall's Bootstrap UCL 252

Kolmogorov-Smirnov Test Statistic 0.319    95% Percentile Bootstrap UCL 78.29

Kolmogorov-Smirnov 5% Critical Value 0.321    95% BCA Bootstrap UCL 102.4

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 134.3

97.5% Chebyshev(Mean, Sd) UCL 176.4

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 259.3

   95% Approximate Gamma UCL 105

   95% Adjusted Gamma UCL 150.1

Potential UCL to Use Use 95% Approximate Gamma UCL 105

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 58 Minimum of Log Data 4.06

Maximum 1100 Maximum of Log Data 7.003

Mean 373.3 Mean of log Data 5.289
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SD 449.6

Coefficient of Variation 1.204

Skewness 1.227

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.709 Shapiro Wilk Test Statistic 0.854

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 703.5    95% H-UCL 3106

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1026

   95% Adjusted-CLT UCL 737  97.5% Chebyshev (MVUE) UCL 1319

   95% Modified-t UCL 716.6    99% Chebyshev (MVUE) UCL 1896

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.621 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 600.7

nu star 8.7

Approximate Chi Square Value (.05) 3.147 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 652.8

Adjusted Chi Square Value 2.228    95% Jackknife UCL 703.5

   95% Standard Bootstrap UCL 636.1

Anderson-Darling Test Statistic 0.747    95% Bootstrap-t UCL 2827

Anderson-Darling 5% Critical Value 0.73    95% Hall's Bootstrap UCL 2880

Kolmogorov-Smirnov Test Statistic 0.285    95% Percentile Bootstrap UCL 651.1

Kolmogorov-Smirnov 5% Critical Value 0.321    95% BCA Bootstrap UCL 666

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1114

97.5% Chebyshev(Mean, Sd) UCL 1434

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2064

   95% Approximate Gamma UCL 1032

   95% Adjusted Gamma UCL 1457

Potential UCL to Use Use 95% Approximate Gamma UCL 1032

Dibenzo(a,h)anthracene
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Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 1.3 Minimum of Log Data 0.262

Maximum 41 Maximum of Log Data 3.714

Mean 8.8 Mean of log Data 1.408

Median 2.9 SD of log Data 1.205

SD 14.37

Coefficient of Variation 1.633

Skewness 2.516

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.589 Shapiro Wilk Test Statistic 0.889

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 19.36    95% H-UCL 69.65

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 21.74

   95% Adjusted-CLT UCL 23.26  97.5% Chebyshev (MVUE) UCL 27.98

   95% Modified-t UCL 20.22    99% Chebyshev (MVUE) UCL 40.25

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.539 Data appear Gamma Distributed at 5% Significance Level

Theta Star 16.32

nu star 7.547

Approximate Chi Square Value (.05) 2.476 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 17.74

Adjusted Chi Square Value 1.69    95% Jackknife UCL 19.36

   95% Standard Bootstrap UCL 17.03

Anderson-Darling Test Statistic 0.716    95% Bootstrap-t UCL 70.68

Anderson-Darling 5% Critical Value 0.735    95% Hall's Bootstrap UCL 56.57

Kolmogorov-Smirnov Test Statistic 0.263    95% Percentile Bootstrap UCL 19.33

Kolmogorov-Smirnov 5% Critical Value 0.322    95% BCA Bootstrap UCL 20.66

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 32.48

97.5% Chebyshev(Mean, Sd) UCL 42.73

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 62.86

   95% Approximate Gamma UCL 26.83
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Potential UCL to Use Use 95% Approximate Gamma UCL 26.83

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 6.5 Minimum of Log Data 1.872

Maximum 180 Maximum of Log Data 5.193

Mean 40.31 Mean of log Data 3.006

Median 17 SD of log Data 1.148

SD 62.5

Coefficient of Variation 1.55

Skewness 2.493

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.602 Shapiro Wilk Test Statistic 0.899

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 86.21    95% H-UCL 269.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 99.18

   95% Adjusted-CLT UCL 103  97.5% Chebyshev (MVUE) UCL 127.2

   95% Modified-t UCL 89.92    99% Chebyshev (MVUE) UCL 182.4

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.582 Data appear Gamma Distributed at 5% Significance Level

Theta Star 69.22

nu star 8.154

Approximate Chi Square Value (.05) 2.824 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 79.17

Adjusted Chi Square Value 1.968    95% Jackknife UCL 86.21

   95% Standard Bootstrap UCL 76.54

Anderson-Darling Test Statistic 0.672    95% Bootstrap-t UCL 253.9
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Kolmogorov-Smirnov Test Statistic 0.252    95% Percentile Bootstrap UCL 84.17

Kolmogorov-Smirnov 5% Critical Value 0.321    95% BCA Bootstrap UCL 94.57

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 143.3

97.5% Chebyshev(Mean, Sd) UCL 187.8

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 275.3

   95% Approximate Gamma UCL 116.4

   95% Adjusted Gamma UCL 167

Potential UCL to Use Use 95% Approximate Gamma UCL 116.4

Lead

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 10.5 Minimum of Log Data 2.351

Maximum 19 Maximum of Log Data 2.944

Mean 14.06 Mean of log Data 2.622

Median 13.3 SD of log Data 0.219

SD 3.123

Coefficient of Variation 0.222

Skewness 0.487

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.948

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 16.35    95% H-UCL 16.91

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 19.14

   95% Adjusted-CLT UCL 16.23  97.5% Chebyshev (MVUE) UCL 21.34

   95% Modified-t UCL 16.39    99% Chebyshev (MVUE) UCL 25.67

Gamma Distribution Test Data Distribution

k star (bias corrected) 13.92 Data appear Normal at 5% Significance Level



583    95% Student's-t UCL 0.0687    95% H-UCL 0.0727

531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582

A B C D E F G H I J K L
nu star 194.9

Approximate Chi Square Value (.05) 163.6 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 16

Adjusted Chi Square Value 155    95% Jackknife UCL 16.35

   95% Standard Bootstrap UCL 15.87

Anderson-Darling Test Statistic 0.275    95% Bootstrap-t UCL 16.83

Anderson-Darling 5% Critical Value 0.707    95% Hall's Bootstrap UCL 15.89

Kolmogorov-Smirnov Test Statistic 0.182    95% Percentile Bootstrap UCL 15.89

Kolmogorov-Smirnov 5% Critical Value 0.311    95% BCA Bootstrap UCL 16.09

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 19.2

97.5% Chebyshev(Mean, Sd) UCL 21.43

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 25.8

   95% Approximate Gamma UCL 16.75

   95% Adjusted Gamma UCL 17.68

Potential UCL to Use Use 95% Student's-t UCL 16.35

Mercury

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 6

Raw Statistics Log-transformed Statistics

Minimum 0.04 Minimum of Log Data -3.219

Maximum 0.087 Maximum of Log Data -2.442

Mean 0.0563 Mean of log Data -2.913

Median 0.054 SD of log Data 0.284

SD 0.0169

Coefficient of Variation 0.3

Skewness 1.058

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.899 Shapiro Wilk Test Statistic 0.933

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
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   95% UCLs (Adjusted for Skewness)
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   95% Chebyshev (MVUE) UCL

L
0.0825

   95% Adjusted-CLT UCL 0.0695  97.5% Chebyshev (MVUE) UCL 0.0939

   95% Modified-t UCL 0.0691    99% Chebyshev (MVUE) UCL 0.116

Gamma Distribution Test Data Distribution

k star (bias corrected) 8.197 Data appear Normal at 5% Significance Level

Theta Star 0.00687

nu star 114.8

Approximate Chi Square Value (.05) 91.02 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 0.0668

Adjusted Chi Square Value 84.65    95% Jackknife UCL 0.0687

   95% Standard Bootstrap UCL 0.0657

Anderson-Darling Test Statistic 0.299    95% Bootstrap-t UCL 0.076

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 0.133

Kolmogorov-Smirnov Test Statistic 0.187    95% Percentile Bootstrap UCL 0.0663

Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 0.0686

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0841

97.5% Chebyshev(Mean, Sd) UCL 0.0961

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.12

   95% Approximate Gamma UCL 0.071

   95% Adjusted Gamma UCL 0.0763

Potential UCL to Use Use 95% Student's-t UCL 0.0687

Total Aroclors

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 17.5 Minimum of Log Data 2.862

Maximum 41 Maximum of Log Data 3.714

Mean 27.72 Mean of log Data 3.275

Median 25.4 SD of log Data 0.329

SD 9.352

Coefficient of Variation 0.337

Skewness 0.698

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.
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Potential UCL to Use Use 95% Student's-t UCL 34.59

A B C D E F G H I J K L
Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.874 Shapiro Wilk Test Statistic 0.918

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 34.59    95% H-UCL 37.75

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 42.73

   95% Adjusted-CLT UCL 34.53  97.5% Chebyshev (MVUE) UCL 49.23

   95% Modified-t UCL 34.75    99% Chebyshev (MVUE) UCL 62.01

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.261 Data appear Normal at 5% Significance Level

Theta Star 4.427

nu star 87.66

Approximate Chi Square Value (.05) 67.08 Nonparametric Statistics

Adjusted Level of Significance 0.0158    95% CLT UCL 33.54

Adjusted Chi Square Value 61.66    95% Jackknife UCL 34.59

   95% Standard Bootstrap UCL 33.21

Anderson-Darling Test Statistic 0.383    95% Bootstrap-t UCL 39.84

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 78.62

Kolmogorov-Smirnov Test Statistic 0.202    95% Percentile Bootstrap UCL 33.45

Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 33.67

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 43.13

97.5% Chebyshev(Mean, Sd) UCL 49.79

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 62.89

   95% Approximate Gamma UCL 36.23

   95% Adjusted Gamma UCL 39.41
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1
2
3
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\RM12.0W.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenic

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Minimum 1.89 Minimum of Log Data 0.637

Maximum 4.87 Maximum of Log Data 1.583

Mean 3.158 Mean of log Data 1.102

Median 2.885 SD of log Data 0.33

SD 1.045

Coefficient of Variation 0.331

Skewness 0.497

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.933 Shapiro Wilk Test Statistic 0.951

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.858    95% H-UCL 4.131

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.772

   95% Adjusted-CLT UCL 3.835  97.5% Chebyshev (MVUE) UCL 5.471

   95% Modified-t UCL 3.868    99% Chebyshev (MVUE) UCL 6.845

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.73 Data appear Normal at 5% Significance Level

Theta Star 0.469

nu star 107.7

Approximate Chi Square Value (.05) 84.73 Nonparametric Statistics

Adjusted Level of Significance 0.0195    95% CLT UCL 3.765

Adjusted Chi Square Value 79.59    95% Jackknife UCL 3.858

   95% Standard Bootstrap UCL 3.72

Anderson-Darling Test Statistic 0.301    95% Bootstrap-t UCL 4.024

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 3.733

Kolmogorov-Smirnov Test Statistic 0.215    95% Percentile Bootstrap UCL 3.74

Kolmogorov-Smirnov 5% Critical Value 0.294    95% BCA Bootstrap UCL 3.785
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.768

97.5% Chebyshev(Mean, Sd) UCL 5.465

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.834

   95% Approximate Gamma UCL 4.013

   95% Adjusted Gamma UCL 4.272

Potential UCL to Use Use 95% Student's-t UCL 3.858

Benzo(a)anthracene

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 11 Minimum of Log Data 2.398

Maximum 1700 Maximum of Log Data 7.438

Mean 258.1 Mean of log Data 4.034

Median 39.5 SD of log Data 1.649

SD 584.3

Coefficient of Variation 2.264

Skewness 2.795

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.483 Shapiro Wilk Test Statistic 0.87

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 649.5    95% H-UCL 5469

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 579.8

   95% Adjusted-CLT UCL 816.1  97.5% Chebyshev (MVUE) UCL 759.6

   95% Modified-t UCL 683.6    99% Chebyshev (MVUE) UCL 1113

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.351 Data appear Lognormal at 5% Significance Level

Theta Star 735.1

nu star 5.618

Approximate Chi Square Value (.05) 1.448 Nonparametric Statistics

Adjusted Level of Significance 0.0195    95% CLT UCL 597.9

Adjusted Chi Square Value 0.981    95% Jackknife UCL 649.5

   95% Standard Bootstrap UCL 577.5

Anderson-Darling Test Statistic 1.038    95% Bootstrap-t UCL 3847

Anderson-Darling 5% Critical Value 0.775    95% Hall's Bootstrap UCL 3224

Kolmogorov-Smirnov Test Statistic 0.342    95% Percentile Bootstrap UCL 661
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Kolmogorov-Smirnov 5% Critical Value 0.312    95% BCA Bootstrap UCL 876.3

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1159

97.5% Chebyshev(Mean, Sd) UCL 1548

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2314

   95% Approximate Gamma UCL 1002

   95% Adjusted Gamma UCL 1479

Potential UCL to Use Use 99% Chebyshev (MVUE) UCL 1113

Benzo(a)pyrene

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Minimum 9.7 Minimum of Log Data 2.272

Maximum 2800 Maximum of Log Data 7.937

Mean 411.1 Mean of log Data 4.298

Median 50.5 SD of log Data 1.784

SD 967.3

Coefficient of Variation 2.353

Skewness 2.805

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.475 Shapiro Wilk Test Statistic 0.91

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1059    95% H-UCL 15012

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 931

   95% Adjusted-CLT UCL 1336  97.5% Chebyshev (MVUE) UCL 1225

   95% Modified-t UCL 1116    99% Chebyshev (MVUE) UCL 1803

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.324 Data appear Lognormal at 5% Significance Level

Theta Star 1270

nu star 5.181

Approximate Chi Square Value (.05) 1.237 Nonparametric Statistics

Adjusted Level of Significance 0.0195    95% CLT UCL 973.6

Adjusted Chi Square Value 0.819    95% Jackknife UCL 1059

   95% Standard Bootstrap UCL 927.7

Anderson-Darling Test Statistic 0.991    95% Bootstrap-t UCL 7879

Anderson-Darling 5% Critical Value 0.782    95% Hall's Bootstrap UCL 5985
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A B C D E
Kolmogorov-Smirnov Test Statistic

F
0.333

G H I J K
   95% Percentile Bootstrap UCL

L
1084

Kolmogorov-Smirnov 5% Critical Value 0.314    95% BCA Bootstrap UCL 1432

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1902

97.5% Chebyshev(Mean, Sd) UCL 2547

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3814

   95% Approximate Gamma UCL 1722

   95% Adjusted Gamma UCL 2601

Potential UCL to Use Use 99% Chebyshev (MVUE) UCL 1803

Benzo(b)fluoranthene

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 12 Minimum of Log Data 2.485

Maximum 2400 Maximum of Log Data 7.783

Mean 350.5 Mean of log Data 4.198

Median 43 SD of log Data 1.7

SD 829.5

Coefficient of Variation 2.367

Skewness 2.81

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.467 Shapiro Wilk Test Statistic 0.864

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 906.1    95% H-UCL 8481

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 738.8

   95% Adjusted-CLT UCL 1144  97.5% Chebyshev (MVUE) UCL 969.7

   95% Modified-t UCL 954.7    99% Chebyshev (MVUE) UCL 1423

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.331 Data appear Lognormal at 5% Significance Level

Theta Star 1058

nu star 5.299

Approximate Chi Square Value (.05) 1.293 Nonparametric Statistics

Adjusted Level of Significance 0.0195    95% CLT UCL 832.9

Adjusted Chi Square Value 0.861    95% Jackknife UCL 906.1

   95% Standard Bootstrap UCL 807.3

Anderson-Darling Test Statistic 1.143    95% Bootstrap-t UCL 7177



213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265    95% Standard Bootstrap UCL 238.8

A B C D E
Anderson-Darling 5% Critical Value

F
0.78

G H I J K
   95% Hall's Bootstrap UCL

L
5966

Kolmogorov-Smirnov Test Statistic 0.369    95% Percentile Bootstrap UCL 930

Kolmogorov-Smirnov 5% Critical Value 0.313    95% BCA Bootstrap UCL 1229

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1629

97.5% Chebyshev(Mean, Sd) UCL 2182

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3268

   95% Approximate Gamma UCL 1437

   95% Adjusted Gamma UCL 2156

Potential UCL to Use Use 99% Chebyshev (MVUE) UCL 1423

Benzo(k)fluoranthene

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Minimum 4.4 Minimum of Log Data 1.482

Maximum 670 Maximum of Log Data 6.507

Mean 118.4 Mean of log Data 3.498

Median 29 SD of log Data 1.678

SD 226.2

Coefficient of Variation 1.911

Skewness 2.667

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.56 Shapiro Wilk Test Statistic 0.916

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 269.9    95% H-UCL 3721

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 354.1

   95% Adjusted-CLT UCL 330.6  97.5% Chebyshev (MVUE) UCL 464.4

   95% Modified-t UCL 282.5    99% Chebyshev (MVUE) UCL 681.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.395 Data appear Gamma Distributed at 5% Significance Level

Theta Star 300.1

nu star 6.313

Approximate Chi Square Value (.05) 1.802 Nonparametric Statistics

Adjusted Level of Significance 0.0195    95% CLT UCL 250

Adjusted Chi Square Value 1.259    95% Jackknife UCL 269.9
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Mean 17.82 Mean in Log Scale 1.603

A B C D E F G H I J K L
Anderson-Darling Test Statistic 0.665    95% Bootstrap-t UCL 771.3

Anderson-Darling 5% Critical Value 0.763    95% Hall's Bootstrap UCL 768.4

Kolmogorov-Smirnov Test Statistic 0.259    95% Percentile Bootstrap UCL 272.4

Kolmogorov-Smirnov 5% Critical Value 0.309    95% BCA Bootstrap UCL 294.4

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 467.1

97.5% Chebyshev(Mean, Sd) UCL 617.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 914.3

   95% Approximate Gamma UCL 414.8

   95% Adjusted Gamma UCL 593.6

Potential UCL to Use Use 95% Adjusted Gamma UCL 593.6

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 8 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 2

Percent Non-Detects 25.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.2 Minimum Detected 1.163

Maximum Detected 210 Maximum Detected 5.347

Mean of Detected 43.02 Mean of Detected 2.557

SD of Detected 82.07 SD of Detected 1.556

Minimum Non-Detect 1.7 Minimum Non-Detect 0.531

Maximum Non-Detect 1.8 Maximum Non-Detect 0.588

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 25.00%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.565 Shapiro Wilk Test Statistic 0.865

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 32.48 Mean 1.884

SD 72.05 SD 1.812

   95% DL/2 (t) UCL 80.74    95%  H-Stat (DL/2) UCL 610

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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SD 81.55 SD in Log Scale 2.203

   95% MLE (t) UCL 72.44 Mean in Original Scale 32.33

   95% MLE (Tiku) UCL 72.8 SD in Original Scale 72.12

   95% Percentile Bootstrap UCL 81.59

   95% BCA Bootstrap UCL 108.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.373 Data appear Lognormal at 5% Significance Level

Theta Star 115.3

nu star 4.475

A-D Test Statistic 0.768 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

K-S Test Statistic 0.734 Mean 33.06

5% K-S Critical Value 0.348 SD 67.13

Data not Gamma Distributed at 5% Significance Level SE of Mean 26

   95% KM (t) UCL 82.32

Assuming Gamma Distribution    95% KM (z) UCL 75.83

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 81.08

Minimum 1E-09    95% KM (bootstrap t) UCL 428.9

Maximum 210    95% KM (BCA) UCL 84.45

Mean 32.26    95% KM (Percentile Bootstrap) UCL 82.64

Median 4.95 95% KM (Chebyshev) UCL 146.4

SD 72.16 97.5% KM (Chebyshev) UCL 195.4

k star 0.157 99% KM (Chebyshev) UCL 291.8

Theta star 205.4

Nu star 2.513 Potential UCLs to Use

AppChi2 0.244    99% KM (Chebyshev) UCL 291.8

   95% Gamma Approximate UCL 332.1

   95% Adjusted Gamma UCL 566

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Minimum 8.5 Minimum of Log Data 2.14

Maximum 2300 Maximum of Log Data 7.741

Mean 335.1 Mean of log Data 4.042

Median 38.5 SD of log Data 1.817

SD 795.5

Coefficient of Variation 2.374

Skewness 2.806

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.472 Shapiro Wilk Test Statistic 0.893

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 868    95% H-UCL 14073

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 759.5

   95% Adjusted-CLT UCL 1096  97.5% Chebyshev (MVUE) UCL 1000

   95% Modified-t UCL 914.5    99% Chebyshev (MVUE) UCL 1473

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.318 Data appear Lognormal at 5% Significance Level

Theta Star 1054

nu star 5.085

Approximate Chi Square Value (.05) 1.192 Nonparametric Statistics

Adjusted Level of Significance 0.0195    95% CLT UCL 797.8

Adjusted Chi Square Value 0.785    95% Jackknife UCL 868

   95% Standard Bootstrap UCL 773.2

Anderson-Darling Test Statistic 1.014    95% Bootstrap-t UCL 7461

Anderson-Darling 5% Critical Value 0.784    95% Hall's Bootstrap UCL 5019

Kolmogorov-Smirnov Test Statistic 0.324    95% Percentile Bootstrap UCL 886.4

Kolmogorov-Smirnov 5% Critical Value 0.314    95% BCA Bootstrap UCL 1169

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1561

97.5% Chebyshev(Mean, Sd) UCL 2092

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3134

   95% Approximate Gamma UCL 1430

   95% Adjusted Gamma UCL 2172

Potential UCL to Use Use 99% Chebyshev (MVUE) UCL 1473

Lead

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 8

Raw Statistics Log-transformed Statistics

Minimum 8.93 Minimum of Log Data 2.189

Maximum 85.7 Maximum of Log Data 4.451

Mean 36.62 Mean of log Data 3.315

Median 29.55 SD of log Data 0.836

SD 27.9

Coefficient of Variation 0.762

Skewness 0.808

Warning:  There are only 8 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,



477 Note:  It should be noted that even though bootstrap methods may be performed on this data set,

425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476

A B C D E F G H I J K L

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.901 Shapiro Wilk Test Statistic 0.943

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 55.3    95% H-UCL 101.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 85.6

   95% Adjusted-CLT UCL 55.85  97.5% Chebyshev (MVUE) UCL 106.6

   95% Modified-t UCL 55.77    99% Chebyshev (MVUE) UCL 147.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.271 Data appear Normal at 5% Significance Level

Theta Star 28.8

nu star 20.34

Approximate Chi Square Value (.05) 11.1 Nonparametric Statistics

Adjusted Level of Significance 0.0195    95% CLT UCL 52.84

Adjusted Chi Square Value 9.427    95% Jackknife UCL 55.3

   95% Standard Bootstrap UCL 51.84

Anderson-Darling Test Statistic 0.279    95% Bootstrap-t UCL 60.52

Anderson-Darling 5% Critical Value 0.725    95% Hall's Bootstrap UCL 57.2

Kolmogorov-Smirnov Test Statistic 0.187    95% Percentile Bootstrap UCL 52.3

Kolmogorov-Smirnov 5% Critical Value 0.298    95% BCA Bootstrap UCL 54.24

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 79.61

97.5% Chebyshev(Mean, Sd) UCL 98.21

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 134.7

   95% Approximate Gamma UCL 67.08

   95% Adjusted Gamma UCL 79.02

Potential UCL to Use Use 95% Student's-t UCL 55.3

Mercury

General Statistics

Number of Valid Observations 8 Number of Distinct Observations 7

Raw Statistics Log-transformed Statistics

Minimum 0.041 Minimum of Log Data -3.194

Maximum 1.28 Maximum of Log Data 0.247

Mean 0.291 Mean of log Data -1.908

Median 0.141 SD of log Data 1.198

SD 0.415

Coefficient of Variation 1.425

Skewness 2.439

Warning:  There are only 8 Values in this data
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the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.646 Shapiro Wilk Test Statistic 0.909

Shapiro Wilk Critical Value 0.818 Shapiro Wilk Critical Value 0.818

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.569    95% H-UCL 1.804

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.771

   95% Adjusted-CLT UCL 0.668  97.5% Chebyshev (MVUE) UCL 0.989

   95% Modified-t UCL 0.59    99% Chebyshev (MVUE) UCL 1.417

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.627 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.464

nu star 10.03

Approximate Chi Square Value (.05) 3.962 Nonparametric Statistics

Adjusted Level of Significance 0.0195    95% CLT UCL 0.533

Adjusted Chi Square Value 3.057    95% Jackknife UCL 0.569

   95% Standard Bootstrap UCL 0.518

Anderson-Darling Test Statistic 0.54    95% Bootstrap-t UCL 1.092

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 1.352

Kolmogorov-Smirnov Test Statistic 0.206    95% Percentile Bootstrap UCL 0.556

Kolmogorov-Smirnov 5% Critical Value 0.303    95% BCA Bootstrap UCL 0.688

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.931

97.5% Chebyshev(Mean, Sd) UCL 1.208

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.751

   95% Approximate Gamma UCL 0.737

   95% Adjusted Gamma UCL 0.956

Potential UCL to Use Use 95% Approximate Gamma UCL 0.737

Naphthalene

General Statistics

Number of Valid Data 8 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 6.1 Minimum Detected 1.808

Maximum Detected 200 Maximum Detected 5.298

Mean of Detected 51.34 Mean of Detected 3.271

SD of Detected 68.59 SD of Detected 1.243

Minimum Non-Detect 0.62 Minimum Non-Detect -0.478

Maximum Non-Detect 0.62 Maximum Non-Detect -0.478
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Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.7 Shapiro Wilk Test Statistic 0.932

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 44.96 Mean 2.715

SD 66.02 SD 1.947

   95% DL/2 (t) UCL 89.18    95%  H-Stat (DL/2) UCL 1996

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 39.72 Mean in Log Scale 2.884

SD 67.99 SD in Log Scale 1.587

   95% MLE (t) UCL 85.26 Mean in Original Scale 45.07

   95% MLE (Tiku) UCL 83.4 SD in Original Scale 65.93

   95% Percentile Bootstrap UCL 85.88

   95% BCA Bootstrap UCL 103.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.597 Data appear Gamma Distributed at 5% Significance Level

Theta Star 86

nu star 8.358

A-D Test Statistic 0.427 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

K-S Test Statistic 0.732 Mean 45.69

5% K-S Critical Value 0.321 SD 61.26

Data appear Gamma Distributed at 5% Significance Level SE of Mean 23.39

   95% KM (t) UCL 90.01

Assuming Gamma Distribution    95% KM (z) UCL 84.17

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 89.33

Minimum 1E-09    95% KM (bootstrap t) UCL 162.8

Maximum 200    95% KM (BCA) UCL 86.33

Mean 44.93    95% KM (Percentile Bootstrap) UCL 87.61

Median 18.35 95% KM (Chebyshev) UCL 147.7

SD 66.05 97.5% KM (Chebyshev) UCL 191.8

k star 0.213 99% KM (Chebyshev) UCL 278.4

Theta star 211.1

Nu star 3.405 Potential UCLs to Use

AppChi2 0.502    95% KM (Chebyshev) UCL 147.7

   95% Gamma Approximate UCL 304.8

   95% Adjusted Gamma UCL 519.8

Note: DL/2 is not a recommended method.
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Total Aroclors

General Statistics

Number of Valid Data 8 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 17.75 Minimum Detected 2.876

Maximum Detected 196.8 Maximum Detected 5.282

Mean of Detected 79.89 Mean of Detected 3.984

SD of Detected 74.09 SD of Detected 0.972

Minimum Non-Detect 2.6 Minimum Non-Detect 0.956

Maximum Non-Detect 2.6 Maximum Non-Detect 0.956

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.813 Shapiro Wilk Test Statistic 0.898

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 70.07 Mean 3.519

SD 74.01 SD 1.594

   95% DL/2 (t) UCL 119.6    95%  H-Stat (DL/2) UCL 812.9

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 64.82 Mean in Log Scale 3.683

SD 76.61 SD in Log Scale 1.239

   95% MLE (t) UCL 116.1 Mean in Original Scale 70.51

   95% MLE (Tiku) UCL 115.2 SD in Original Scale 73.54

   95% Percentile Bootstrap UCL 113.5

   95% BCA Bootstrap UCL 119

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.898 Data appear Normal at 5% Significance Level

Theta Star 88.99

nu star 12.57

A-D Test Statistic 0.47 Nonparametric Statistics

5% A-D Critical Value 0.722 Kaplan-Meier (KM) Method

K-S Test Statistic 0.722 Mean 72.13
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   95% DL/2 (t) UCL 9.426    95%  H-Stat (DL/2) UCL 21.79
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 25.73

   95% KM (t) UCL 120.9

Assuming Gamma Distribution    95% KM (z) UCL 114.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 120.1

Minimum 1E-09    95% KM (bootstrap t) UCL 195.7

Maximum 196.8    95% KM (BCA) UCL 115.1

Mean 69.91    95% KM (Percentile Bootstrap) UCL 114.5

Median 34.73 95% KM (Chebyshev) UCL 184.3

SD 74.18 97.5% KM (Chebyshev) UCL 232.8

k star 0.219 99% KM (Chebyshev) UCL 328.1

Theta star 319.4

Nu star 3.502 Potential UCLs to Use

AppChi2 0.535    95% KM (t) UCL 120.9

   95% Gamma Approximate UCL 457.3    95% KM (Percentile Bootstrap) UCL 114.5

   95% Adjusted Gamma UCL 774.6

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 8 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

Percent Non-Detects 12.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.94 Minimum Detected -0.0619

Maximum Detected 16.5 Maximum Detected 2.803

Mean of Detected 6.684 Mean of Detected 1.604

SD of Detected 5.152 SD of Detected 0.909

Minimum Non-Detect 1 Minimum Non-Detect 0

Maximum Non-Detect 1 Maximum Non-Detect 0

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.905 Shapiro Wilk Test Statistic 0.95

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 5.911 Mean 1.317

SD 5.247 SD 1.17
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Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 5.069 Mean in Log Scale 1.418

SD 6.1 SD in Log Scale 0.993

   95% MLE (t) UCL 9.155 Mean in Original Scale 5.989

   95% MLE (Tiku) UCL 9.341 SD in Original Scale 5.159

   95% Percentile Bootstrap UCL 8.96

   95% BCA Bootstrap UCL 9.645

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.146 Data appear Normal at 5% Significance Level

Theta Star 5.831

nu star 16.05

A-D Test Statistic 0.198 Nonparametric Statistics

5% A-D Critical Value 0.717 Kaplan-Meier (KM) Method

K-S Test Statistic 0.717 Mean 5.966

5% K-S Critical Value 0.316 SD 4.849

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.852

   95% KM (t) UCL 9.475

Assuming Gamma Distribution    95% KM (z) UCL 9.012

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.398

Minimum 0.94    95% KM (bootstrap t) UCL 12.1

Maximum 16.5    95% KM (BCA) UCL 9.373

Mean 5.967    95% KM (Percentile Bootstrap) UCL 9.363

Median 4.55 95% KM (Chebyshev) UCL 14.04

SD 5.183 97.5% KM (Chebyshev) UCL 17.53

k star 0.974 99% KM (Chebyshev) UCL 24.39

Theta star 6.124

Nu star 15.59 Potential UCLs to Use

AppChi2 7.674    95% KM (t) UCL 9.475

   95% Gamma Approximate UCL 12.12    95% KM (Percentile Bootstrap) UCL 9.363

   95% Adjusted Gamma UCL 14.71
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   J:\2001\016033.65_Lower Willamette Group-RIFS\09-Reports\Tables\ProUCLtemp\Site-Wide.wst

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Aldrin

General Statistics

Number of Valid Data 757 Number of Detected Data 190

Number of Distinct Detected Data 176 Number of Non-Detect Data 567

Number of Missing Values 335 Percent Non-Detects 74.90%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00333 Minimum Detected -5.705

Maximum Detected 691 Maximum Detected 6.538

Mean of Detected 6.626 Mean of Detected -0.451

SD of Detected 51.05 SD of Detected 1.795

Minimum Non-Detect 0.0156 Minimum Non-Detect -4.16

Maximum Non-Detect 99 Maximum Non-Detect 4.595

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 755

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.74%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.448 Lilliefors Test Statistic 0.0735

5% Lilliefors Critical Value 0.0643 5% Lilliefors Critical Value 0.0643

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.447 Mean -1.523

SD 25.97 SD 1.752

   95% DL/2 (t) UCL 4.001    95%  H-Stat (DL/2) UCL 0.886

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.224

SD in Log Scale 2.091

Mean in Original Scale 1.685

SD in Original Scale 25.68

   95% Percentile Bootstrap UCL 3.548

   95% BCA Bootstrap UCL 5.147

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.294 Data do not follow a Discernable Distribution (0.05)

Theta Star 22.53

nu star 111.7

A-D Test Statistic 20.17 Nonparametric Statistics
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5% A-D Critical Value 0.871 Kaplan-Meier (KM) Method

K-S Test Statistic 0.871 Mean 1.722

5% K-S Critical Value 0.072 SD 25.67

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.935

   95% KM (t) UCL 3.263

Assuming Gamma Distribution    95% KM (z) UCL 3.261

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.259

Minimum 1E-09    95% KM (bootstrap t) UCL 12.29

Maximum 691    95% KM (BCA) UCL 3.615

Mean 7.158    95% KM (Percentile Bootstrap) UCL 3.564

Median 1.978 95% KM (Chebyshev) UCL 5.8

SD 26.76 97.5% KM (Chebyshev) UCL 7.564

k star 0.28 99% KM (Chebyshev) UCL 11.03

Theta star 25.54

Nu star 424.4 Potential UCLs to Use

AppChi2 377.6    95% KM (Chebyshev) UCL 5.8

   95% Gamma Approximate UCL 8.045

   95% Adjusted Gamma UCL 8.047

Note: DL/2 is not a recommended method.

Arsenic

General Statistics

Number of Valid Data 1027 Number of Detected Data 915

Number of Distinct Detected Data 393 Number of Non-Detect Data 112

Number of Missing Values 65 Percent Non-Detects 10.91%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.97 Minimum Detected -0.0305

Maximum Detected 75.6 Maximum Detected 4.325

Mean of Detected 4.932 Mean of Detected 1.415

SD of Detected 5.384 SD of Detected 0.494

Minimum Non-Detect 3 Minimum Non-Detect 1.099

Maximum Non-Detect 10 Maximum Non-Detect 2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 985

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 42

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.91%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.284 Lilliefors Test Statistic 0.145

5% Lilliefors Critical Value 0.0293 5% Lilliefors Critical Value 0.0293

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4.689 Mean 1.366

SD 5.133 SD 0.491

   95% DL/2 (t) UCL 4.952    95%  H-Stat (DL/2) UCL     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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MLE yields a negative mean Mean in Log Scale 1.395

SD in Log Scale 0.481

Mean in Original Scale 4.788

SD in Original Scale 5.11

   95% Percentile Bootstrap UCL 5.071

   95% BCA Bootstrap UCL 5.078

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.908 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.696

nu star 5322

A-D Test Statistic 1.093E+28 Nonparametric Statistics

5% A-D Critical Value 0.761 Kaplan-Meier (KM) Method

K-S Test Statistic 0.761 Mean 4.774

5% K-S Critical Value 0.0309 SD 5.107

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.16

   95% KM (t) UCL 5.036

Assuming Gamma Distribution    95% KM (z) UCL 5.036

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.036

Minimum 1E-09    95% KM (bootstrap t) UCL 5.093

Maximum 75.6    95% KM (BCA) UCL 5.044

Mean 4.898    95% KM (Percentile Bootstrap) UCL 5.066

Median 3.86 95% KM (Chebyshev) UCL 5.47

SD 5.118 97.5% KM (Chebyshev) UCL 5.771

k star 2.67 99% KM (Chebyshev) UCL 6.363

Theta star 1.834

Nu star 5485 Potential UCLs to Use

AppChi2 5314    95% KM (BCA) UCL 5.044

   95% Gamma Approximate UCL 5.056

   95% Adjusted Gamma UCL 5.056

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

General Statistics

Number of Valid Data 1062 Number of Detected Data 1032

Number of Distinct Detected Data 384 Number of Non-Detect Data 30

Number of Missing Values 30 Percent Non-Detects 2.82%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.5 Minimum Detected -0.693

Maximum Detected 120000 Maximum Detected 11.7

Mean of Detected 1471 Mean of Detected 4.713

SD of Detected 8741 SD of Detected 1.823

Minimum Non-Detect 1.2 Minimum Non-Detect 0.182

Maximum Non-Detect 215 Maximum Non-Detect 5.371

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 756

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 306

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 71.19%
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.433 Lilliefors Test Statistic 0.0689

5% Lilliefors Critical Value 0.0276 5% Lilliefors Critical Value 0.0276

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1430 Mean 4.637

SD 8620 SD 1.865

   95% DL/2 (t) UCL 1866    95%  H-Stat (DL/2) UCL     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.627

SD in Log Scale 1.878

Mean in Original Scale 1430

SD in Original Scale 8620

   95% Percentile Bootstrap UCL 1874

   95% BCA Bootstrap UCL 1978

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.271 Data do not follow a Discernable Distribution (0.05)

Theta Star 5421

nu star 560.2

A-D Test Statistic 132.7 Nonparametric Statistics

5% A-D Critical Value 0.884 Kaplan-Meier (KM) Method

K-S Test Statistic 0.884 Mean 1430

5% K-S Critical Value 0.0311 SD 8616

Data not Gamma Distributed at 5% Significance Level SE of Mean 264.5

   95% KM (t) UCL 1866

Assuming Gamma Distribution    95% KM (z) UCL 1865

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1866

Minimum 1E-09    95% KM (bootstrap t) UCL 1991

Maximum 120000    95% KM (BCA) UCL 1887

Mean 1430    95% KM (Percentile Bootstrap) UCL 1876

Median 86 95% KM (Chebyshev) UCL 2583

SD 8620 97.5% KM (Chebyshev) UCL 3082

k star 0.221 99% KM (Chebyshev) UCL 4062

Theta star 6457

Nu star 470.3 Potential UCLs to Use

AppChi2 421.1  97.5% KM (Chebyshev) UCL 3082

   95% Gamma Approximate UCL 1597

   95% Adjusted Gamma UCL 1598

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 1062 Number of Detected Data 1026

Number of Distinct Detected Data 377 Number of Non-Detect Data 36

Number of Missing Values 30 Percent Non-Detects 3.39%
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.86 Minimum Detected -0.151

Maximum Detected 160000 Maximum Detected 11.98

Mean of Detected 1812 Mean of Detected 4.912

SD of Detected 10555 SD of Detected 1.839

Minimum Non-Detect 0.33 Minimum Non-Detect -1.109

Maximum Non-Detect 215 Maximum Non-Detect 5.371

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 700

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 362

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 65.91%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.432 Lilliefors Test Statistic 0.0645

5% Lilliefors Critical Value 0.0277 5% Lilliefors Critical Value 0.0277

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1751 Mean 4.81

SD 10379 SD 1.905

   95% DL/2 (t) UCL 2275    95%  H-Stat (DL/2) UCL     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.8

SD in Log Scale 1.918

Mean in Original Scale 1751

SD in Original Scale 10379

   95% Percentile Bootstrap UCL 2287

   95% BCA Bootstrap UCL 2397

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.271 Data do not follow a Discernable Distribution (0.05)

Theta Star 6695

nu star 555.3

A-D Test Statistic 130.1 Nonparametric Statistics

5% A-D Critical Value 0.885 Kaplan-Meier (KM) Method

K-S Test Statistic 0.885 Mean 1751

5% K-S Critical Value 0.0311 SD 10374

Data not Gamma Distributed at 5% Significance Level SE of Mean 318.5

   95% KM (t) UCL 2275

Assuming Gamma Distribution    95% KM (z) UCL 2275

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2275

Minimum 1E-09    95% KM (bootstrap t) UCL 2455

Maximum 160000    95% KM (BCA) UCL 2339

Mean 1750    95% KM (Percentile Bootstrap) UCL 2320

Median 100.5 95% KM (Chebyshev) UCL 3139

SD 10379 97.5% KM (Chebyshev) UCL 3740

k star 0.213 99% KM (Chebyshev) UCL 4920
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5% A-D Critical Value 0.869 Kaplan-Meier (KM) Method

A B C D E F G H I J K L
Nu star 452.1 Potential UCLs to Use

AppChi2 403.8  97.5% KM (Chebyshev) UCL 3740

   95% Gamma Approximate UCL 1960

   95% Adjusted Gamma UCL 1960

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 1062 Number of Detected Data 1037

Number of Distinct Detected Data 390 Number of Non-Detect Data 25

Number of Missing Values 30 Percent Non-Detects 2.35%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.1 Minimum Detected 0.0953

Maximum Detected 130000 Maximum Detected 11.78

Mean of Detected 1448 Mean of Detected 5.035

SD of Detected 7973 SD of Detected 1.751

Minimum Non-Detect 0.72 Minimum Non-Detect -0.329

Maximum Non-Detect 264 Maximum Non-Detect 5.576

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 728

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 334

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 68.55%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.428 Lilliefors Test Statistic 0.0666

5% Lilliefors Critical Value 0.0275 5% Lilliefors Critical Value 0.0275

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1414 Mean 4.961

SD 7882 SD 1.804

   95% DL/2 (t) UCL 1812    95%  H-Stat (DL/2) UCL     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.955

SD in Log Scale 1.812

Mean in Original Scale 1414

SD in Original Scale 7882

   95% Percentile Bootstrap UCL 1847

   95% BCA Bootstrap UCL 1930

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.306 Data do not follow a Discernable Distribution (0.05)

Theta Star 4729

nu star 635

A-D Test Statistic 114.6 Nonparametric Statistics



371 MLE yields a negative mean Mean in Log Scale 4.286
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A B C D E F G H I J K L
K-S Test Statistic 0.869 Mean 1414

5% K-S Critical Value 0.0308 SD 7878

Data not Gamma Distributed at 5% Significance Level SE of Mean 241.9

   95% KM (t) UCL 1812

Assuming Gamma Distribution    95% KM (z) UCL 1812

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1812

Minimum 1E-09    95% KM (bootstrap t) UCL 1991

Maximum 130000    95% KM (BCA) UCL 1863

Mean 1414    95% KM (Percentile Bootstrap) UCL 1857

Median 120 95% KM (Chebyshev) UCL 2468

SD 7882 97.5% KM (Chebyshev) UCL 2924

k star 0.251 99% KM (Chebyshev) UCL 3821

Theta star 5629

Nu star 533.4 Potential UCLs to Use

AppChi2 480.8  97.5% KM (Chebyshev) UCL 2924

   95% Gamma Approximate UCL 1568

   95% Adjusted Gamma UCL 1568

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 958 Number of Detected Data 939

Number of Distinct Detected Data 312 Number of Non-Detect Data 19

Number of Missing Values 134 Percent Non-Detects 1.98%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.77 Minimum Detected -0.261

Maximum Detected 89000 Maximum Detected 11.4

Mean of Detected 952.1 Mean of Detected 4.345

SD of Detected 5349 SD of Detected 1.847

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 235

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 723

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 24.53%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.429 Lilliefors Test Statistic 0.0563

5% Lilliefors Critical Value 0.0289 5% Lilliefors Critical Value 0.0289

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 933.4 Mean 4.292

SD 5297 SD 1.872

   95% DL/2 (t) UCL 1215    95%  H-Stat (DL/2) UCL 469.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method



424 UCL Statistics
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A B C D E F G H I J K L
SD in Log Scale 1.882

Mean in Original Scale 933.4

SD in Original Scale 5297

   95% Percentile Bootstrap UCL 1237

   95% BCA Bootstrap UCL 1275

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.278 Data do not follow a Discernable Distribution (0.05)

Theta Star 3430

nu star 521.4

A-D Test Statistic 112.1 Nonparametric Statistics

5% A-D Critical Value 0.881 Kaplan-Meier (KM) Method

K-S Test Statistic 0.881 Mean 933.4

5% K-S Critical Value 0.0328 SD 5294

Data not Gamma Distributed at 5% Significance Level SE of Mean 171.1

   95% KM (t) UCL 1215

Assuming Gamma Distribution    95% KM (z) UCL 1215

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1215

Minimum 1E-09    95% KM (bootstrap t) UCL 1324

Maximum 89000    95% KM (BCA) UCL 1257

Mean 933.2    95% KM (Percentile Bootstrap) UCL 1237

Median 65 95% KM (Chebyshev) UCL 1679

SD 5297 97.5% KM (Chebyshev) UCL 2002

k star 0.239 99% KM (Chebyshev) UCL 2636

Theta star 3903

Nu star 458.2 Potential UCLs to Use

AppChi2 409.6  97.5% KM (Chebyshev) UCL 2002

   95% Gamma Approximate UCL 1044

   95% Adjusted Gamma UCL 1044

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 1003 Number of Detected Data 614

Number of Distinct Detected Data 273 Number of Non-Detect Data 389

Number of Missing Values 89 Percent Non-Detects 38.78%

Raw Statistics Log-transformed Statistics

Minimum Detected 7 Minimum Detected 1.946

Maximum Detected 440000 Maximum Detected 12.99

Mean of Detected 1522 Mean of Detected 5.34

SD of Detected 17960 SD of Detected 1.402

Minimum Non-Detect 2.3 Minimum Non-Detect 0.833

Maximum Non-Detect 19000 Maximum Non-Detect 9.852

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 998

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.50%
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A B C D E F G H I J K L
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.466 Lilliefors Test Statistic 0.104

5% Lilliefors Critical Value 0.0358 5% Lilliefors Critical Value 0.0358

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 961.7 Mean 4.592

SD 14068 SD 1.595

   95% DL/2 (t) UCL 1693    95%  H-Stat (DL/2) UCL     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.322

SD in Log Scale 1.783

Mean in Original Scale 941.2

SD in Original Scale 14066

   95% Percentile Bootstrap UCL 1783

   95% BCA Bootstrap UCL 2359

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.339 Data do not follow a Discernable Distribution (0.05)

Theta Star 4487

nu star 416.7

A-D Test Statistic 1.629E+28 Nonparametric Statistics

5% A-D Critical Value 0.862 Kaplan-Meier (KM) Method

K-S Test Statistic 0.862 Mean 943.9

5% K-S Critical Value 0.0408 SD 14059

Data not Gamma Distributed at 5% Significance Level SE of Mean 444.3

   95% KM (t) UCL 1675

Assuming Gamma Distribution    95% KM (z) UCL 1675

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1675

Minimum 1E-09    95% KM (bootstrap t) UCL 4955

Maximum 440000    95% KM (BCA) UCL 1822

Mean 1157    95% KM (Percentile Bootstrap) UCL 1823

Median 98 95% KM (Chebyshev) UCL 2880

SD 14082 97.5% KM (Chebyshev) UCL 3718

k star 0.0909 99% KM (Chebyshev) UCL 5364

Theta star 12730

Nu star 182.3 Potential UCLs to Use

AppChi2 152.1    95% KM (Chebyshev) UCL 2880

   95% Gamma Approximate UCL 1387

   95% Adjusted Gamma UCL 1387

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

General Statistics

Number of Valid Data 1062 Number of Detected Data 910

Number of Distinct Detected Data 315 Number of Non-Detect Data 152

Number of Missing Values 30 Percent Non-Detects 14.31%



530 Nu star 315.4 Potential UCLs to Use
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A B C D E F G H I J K L
Raw Statistics Log-transformed Statistics

Minimum Detected 0.22 Minimum Detected -1.514

Maximum Detected 15000 Maximum Detected 9.616

Mean of Detected 221.4 Mean of Detected 3.152

SD of Detected 1063 SD of Detected 1.818

Minimum Non-Detect 0.38 Minimum Non-Detect -0.968

Maximum Non-Detect 215 Maximum Non-Detect 5.371

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 964

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 98

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.77%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.418 Lilliefors Test Statistic 0.0561

5% Lilliefors Critical Value 0.0294 5% Lilliefors Critical Value 0.0294

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 190.9 Mean 2.937

SD 986.5 SD 1.812

   95% DL/2 (t) UCL 240.8    95%  H-Stat (DL/2) UCL     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.845

SD in Log Scale 1.898

Mean in Original Scale 190.4

SD in Original Scale 986.6

   95% Percentile Bootstrap UCL 242.5

   95% BCA Bootstrap UCL 250.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.306 Data do not follow a Discernable Distribution (0.05)

Theta Star 724.4

nu star 556.2

A-D Test Statistic 92.22 Nonparametric Statistics

5% A-D Critical Value 0.869 Kaplan-Meier (KM) Method

K-S Test Statistic 0.869 Mean 190.4

5% K-S Critical Value 0.0334 SD 986.2

Data not Gamma Distributed at 5% Significance Level SE of Mean 30.28

   95% KM (t) UCL 240.3

Assuming Gamma Distribution    95% KM (z) UCL 240.2

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 240.3

Minimum 1E-09    95% KM (bootstrap t) UCL 258.6

Maximum 15000    95% KM (BCA) UCL 243.4

Mean 190.6    95% KM (Percentile Bootstrap) UCL 244.7

Median 15 95% KM (Chebyshev) UCL 322.4

SD 986.6 97.5% KM (Chebyshev) UCL 379.5

k star 0.149 99% KM (Chebyshev) UCL 491.7

Theta star 1283



583 K-S Test Statistic 0.867 Mean 0.813
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A B C D E F G H I J K L
AppChi2 275.3  97.5% KM (Chebyshev) UCL 379.5

   95% Gamma Approximate UCL 218.4

   95% Adjusted Gamma UCL 218.4

Note: DL/2 is not a recommended method.

Dieldrin

General Statistics

Number of Valid Data 792 Number of Detected Data 169

Number of Distinct Detected Data 151 Number of Non-Detect Data 623

Number of Missing Values 300 Percent Non-Detects 78.66%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00834 Minimum Detected -4.787

Maximum Detected 356 Maximum Detected 5.875

Mean of Detected 3.559 Mean of Detected -0.983

SD of Detected 27.53 SD of Detected 1.579

Minimum Non-Detect 0.03 Minimum Non-Detect -3.507

Maximum Non-Detect 270 Maximum Non-Detect 5.598

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 791

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.87%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.449 Lilliefors Test Statistic 0.142

5% Lilliefors Critical Value 0.0682 5% Lilliefors Critical Value 0.0682

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.131 Mean -1.599

SD 15.62 SD 1.62

   95% DL/2 (t) UCL 3.045    95%  H-Stat (DL/2) UCL 0.781

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.555

SD in Log Scale 1.779

Mean in Original Scale 0.78

SD in Original Scale 12.77

   95% Percentile Bootstrap UCL 1.666

   95% BCA Bootstrap UCL 2.175

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.304 Data do not follow a Discernable Distribution (0.05)

Theta Star 11.72

nu star 102.7

A-D Test Statistic 23.34 Nonparametric Statistics

5% A-D Critical Value 0.867 Kaplan-Meier (KM) Method



636 SD in Log Scale 1.906
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A B C D E F
5% K-S Critical Value 0.0777

G H I J K
SD

L
12.76

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.455

   95% KM (t) UCL 1.562

Assuming Gamma Distribution    95% KM (z) UCL 1.561

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.55

Minimum 1E-09    95% KM (bootstrap t) UCL 5.332

Maximum 356    95% KM (BCA) UCL 1.761

Mean 3.076    95% KM (Percentile Bootstrap) UCL 1.71

Median 2.775 95% KM (Chebyshev) UCL 2.796

SD 12.74 97.5% KM (Chebyshev) UCL 3.654

k star 0.318 99% KM (Chebyshev) UCL 5.34

Theta star 9.658

Nu star 504.5 Potential UCLs to Use

AppChi2 453.4    95% KM (Chebyshev) UCL 2.796

   95% Gamma Approximate UCL 3.423

   95% Adjusted Gamma UCL 3.423

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 1062 Number of Detected Data 1012

Number of Distinct Detected Data 369 Number of Non-Detect Data 50

Number of Missing Values 30 Percent Non-Detects 4.71%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.9 Minimum Detected -0.105

Maximum Detected 130000 Maximum Detected 11.78

Mean of Detected 1276 Mean of Detected 4.652

SD of Detected 7458 SD of Detected 1.804

Minimum Non-Detect 0.36 Minimum Non-Detect -1.022

Maximum Non-Detect 215 Maximum Non-Detect 5.371

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 760

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 302

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 71.56%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.432 Lilliefors Test Statistic 0.0715

5% Lilliefors Critical Value 0.0279 5% Lilliefors Critical Value 0.0279

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1216 Mean 4.513

SD 7285 SD 1.887

   95% DL/2 (t) UCL 1584    95%  H-Stat (DL/2) UCL     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.498



688
689 Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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UCL Statistics

A B C D E F G H I J K L
Mean in Original Scale 1216

SD in Original Scale 7285

   95% Percentile Bootstrap UCL 1618

   95% BCA Bootstrap UCL 1652

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.279 Data do not follow a Discernable Distribution (0.05)

Theta Star 4574

nu star 564.6

A-D Test Statistic 126.8 Nonparametric Statistics

5% A-D Critical Value 0.881 Kaplan-Meier (KM) Method

K-S Test Statistic 0.881 Mean 1216

5% K-S Critical Value 0.0312 SD 7282

Data not Gamma Distributed at 5% Significance Level SE of Mean 223.6

   95% KM (t) UCL 1584

Assuming Gamma Distribution    95% KM (z) UCL 1584

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1584

Minimum 1E-09    95% KM (bootstrap t) UCL 1711

Maximum 130000    95% KM (BCA) UCL 1638

Mean 1216    95% KM (Percentile Bootstrap) UCL 1610

Median 75 95% KM (Chebyshev) UCL 2191

SD 7285 97.5% KM (Chebyshev) UCL 2612

k star 0.202 99% KM (Chebyshev) UCL 3441

Theta star 6029

Nu star 428.3 Potential UCLs to Use

AppChi2 381.3  97.5% KM (Chebyshev) UCL 2612

   95% Gamma Approximate UCL 1366

   95% Adjusted Gamma UCL 1366

Note: DL/2 is not a recommended method.

Lead

General Statistics

Number of Valid Data 1015 Number of Detected Data 1012

Number of Distinct Detected Data 476 Number of Non-Detect Data 3

Number of Missing Values 77 Percent Non-Detects 0.30%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.2 Minimum Detected 0.788

Maximum Detected 13400 Maximum Detected 9.503

Mean of Detected 52.23 Mean of Detected 3.064

SD of Detected 434.7 SD of Detected 0.874

Minimum Non-Detect 5.3 Minimum Non-Detect 1.668

Maximum Non-Detect 10 Maximum Non-Detect 2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 115

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 900

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 11.33%
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A B C D E F G H I J K L
Lilliefors Test Statistic 0.454 Lilliefors Test Statistic 0.129

5% Lilliefors Critical Value 0.0279 5% Lilliefors Critical Value 0.0279

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 52.09 Mean 3.059

SD 434.1 SD 0.878

   95% DL/2 (t) UCL 74.52    95%  H-Stat (DL/2) UCL     N/A    

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 10.58 Mean in Log Scale 3.059

SD 462.9 SD in Log Scale 0.877

   95% MLE (t) UCL 34.5 Mean in Original Scale 52.09

   95% MLE (Tiku) UCL 32.7 SD in Original Scale 434.1

   95% Percentile Bootstrap UCL 78.21

   95% BCA Bootstrap UCL 93.29

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.679 Data do not follow a Discernable Distribution (0.05)

Theta Star 76.94

nu star 1374

A-D Test Statistic 9.881E+27 Nonparametric Statistics

5% A-D Critical Value 0.804 Kaplan-Meier (KM) Method

K-S Test Statistic 0.804 Mean 52.09

5% K-S Critical Value 0.0299 SD 433.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 13.63

   95% KM (t) UCL 74.52

Assuming Gamma Distribution    95% KM (z) UCL 74.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 74.52

Minimum 1E-09    95% KM (bootstrap t) UCL 131.9

Maximum 13400    95% KM (BCA) UCL 80.63

Mean 52.07    95% KM (Percentile Bootstrap) UCL 78.01

Median 16.7 95% KM (Chebyshev) UCL 111.5

SD 434.1 97.5% KM (Chebyshev) UCL 137.2

k star 0.637 99% KM (Chebyshev) UCL 187.7

Theta star 81.75

Nu star 1293 Potential UCLs to Use

AppChi2 1211    95% KM (BCA) UCL 80.63

   95% Gamma Approximate UCL 55.62

   95% Adjusted Gamma UCL 55.63

Note: DL/2 is not a recommended method.

Mercury

General Statistics

Number of Valid Data 1003 Number of Detected Data 950

Number of Distinct Detected Data 303 Number of Non-Detect Data 53

Number of Missing Values 89 Percent Non-Detects 5.28%



794
795

Nu star 819.7 Potential UCLs to Use

AppChi2 754.2    95% KM (BCA) UCL 0.301
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A B C D E F G H I J K L
Minimum Detected 0.007 Minimum Detected -4.962

Maximum Detected 65.2 Maximum Detected 4.177

Mean of Detected 0.176 Mean of Detected -2.586

SD of Detected 2.121 SD of Detected 0.793

Minimum Non-Detect 0.008 Minimum Non-Detect -4.828

Maximum Non-Detect 0.1 Maximum Non-Detect -2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 737

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 266

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 73.48%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.468 Lilliefors Test Statistic 0.103

5% Lilliefors Critical Value 0.0287 5% Lilliefors Critical Value 0.0287

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.168 Mean -2.666

SD 2.065 SD 0.865

   95% DL/2 (t) UCL 0.276    95%  H-Stat (DL/2) UCL     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -2.65

SD in Log Scale 0.829

Mean in Original Scale 0.169

SD in Original Scale 2.065

   95% Percentile Bootstrap UCL 0.298

   95% BCA Bootstrap UCL 0.425

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.707 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.25

nu star 1343

A-D Test Statistic 1.053E+28 Nonparametric Statistics

5% A-D Critical Value 0.801 Kaplan-Meier (KM) Method

K-S Test Statistic 0.801 Mean 0.169

5% K-S Critical Value 0.0311 SD 2.064

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0652

   95% KM (t) UCL 0.276

Assuming Gamma Distribution    95% KM (z) UCL 0.276

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.276

Minimum 1E-09    95% KM (bootstrap t) UCL 1.412

Maximum 65.2    95% KM (BCA) UCL 0.301

Mean 0.168    95% KM (Percentile Bootstrap) UCL 0.299

Median 0.07 95% KM (Chebyshev) UCL 0.453

SD 2.065 97.5% KM (Chebyshev) UCL 0.576

k star 0.409 99% KM (Chebyshev) UCL 0.817

Theta star 0.411



847
848

K-S Test Statistic 0.897 Mean 503.8

5% K-S Critical Value 0.0378 SD 4984

796
797
798
799
800
801
802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836
837
838
839
840
841
842
843
844
845
846

A B C D E F G H I J K L
   95% Gamma Approximate UCL 0.182

   95% Adjusted Gamma UCL 0.182

Note: DL/2 is not a recommended method.

Naphthalene

General Statistics

Number of Valid Data 1066 Number of Detected Data 755

Number of Distinct Detected Data 281 Number of Non-Detect Data 311

Number of Missing Values 26 Percent Non-Detects 29.17%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.27 Minimum Detected -1.309

Maximum Detected 100000 Maximum Detected 11.51

Mean of Detected 709.9 Mean of Detected 3.664

SD of Detected 5914 SD of Detected 1.633

Minimum Non-Detect 0.43 Minimum Non-Detect -0.844

Maximum Non-Detect 160 Maximum Non-Detect 5.075

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 951

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 115

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 89.21%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.455 Lilliefors Test Statistic 0.0999

5% Lilliefors Critical Value 0.0322 5% Lilliefors Critical Value 0.0322

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 504.6 Mean 2.914

SD 4986 SD 1.943

   95% DL/2 (t) UCL 756.1    95%  H-Stat (DL/2) UCL     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.765

SD in Log Scale 2.03

Mean in Original Scale 503.6

SD in Original Scale 4987

   95% Percentile Bootstrap UCL 758.7

   95% BCA Bootstrap UCL 875

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.245 Data do not follow a Discernable Distribution (0.05)

Theta Star 2892

nu star 370.7

A-D Test Statistic 1.325E+28 Nonparametric Statistics

5% A-D Critical Value 0.897 Kaplan-Meier (KM) Method



900
901

SD 9.746 SD in Log Scale 2.336

   95% MLE (t) UCL 6.106 Mean in Original Scale 6.784

849
850
851
852
853
854
855
856
857
858
859
860
861
862
863
864
865
866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899

A B C D E F G H I J K L
Data not Gamma Distributed at 5% Significance Level SE of Mean 152.8

   95% KM (t) UCL 755.3

Assuming Gamma Distribution    95% KM (z) UCL 755

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 755.2

Minimum 1E-09    95% KM (bootstrap t) UCL 899.3

Maximum 100000    95% KM (BCA) UCL 790.1

Mean 513    95% KM (Percentile Bootstrap) UCL 771

Median 18 95% KM (Chebyshev) UCL 1170

SD 4986 97.5% KM (Chebyshev) UCL 1458

k star 0.0911 99% KM (Chebyshev) UCL 2024

Theta star 5628

Nu star 194.3 Potential UCLs to Use

AppChi2 163.1  97.5% KM (Chebyshev) UCL 1458

   95% Gamma Approximate UCL 611.3

   95% Adjusted Gamma UCL 611.4

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Data 190 Number of Detected Data 162

Number of Distinct Detected Data 69 Number of Non-Detect Data 28

Number of Missing Values 902 Percent Non-Detects 14.74%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.026 Minimum Detected -3.65

Maximum Detected 27 Maximum Detected 3.296

Mean of Detected 7.9 Mean of Detected 0.71

SD of Detected 7.494 SD of Detected 2.323

Minimum Non-Detect 0.051 Minimum Non-Detect -2.976

Maximum Non-Detect 10 Maximum Non-Detect 2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 132

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 58

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 69.47%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.196 Lilliefors Test Statistic 0.293

5% Lilliefors Critical Value 0.0696 5% Lilliefors Critical Value 0.0696

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 7.11 Mean 0.65

SD 7.195 SD 2.246

   95% DL/2 (t) UCL 7.973    95%  H-Stat (DL/2) UCL 39.8

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 4.937 Mean in Log Scale 0.37



953
954

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.434 Lilliefors Test Statistic 0.106

902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949
950
951
952

A B C D E F G H I J K L
   95% MLE (Tiku) UCL 6.947 SD in Original Scale 7.422

   95% Percentile Bootstrap UCL 7.739

   95% BCA Bootstrap UCL 7.746

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.468 Data do not follow a Discernable Distribution (0.05)

Theta Star 16.89

nu star 151.5

A-D Test Statistic 12.85 Nonparametric Statistics

5% A-D Critical Value 0.827 Kaplan-Meier (KM) Method

K-S Test Statistic 0.827 Mean 6.829

5% K-S Critical Value 0.078 SD 7.396

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.54

   95% KM (t) UCL 7.722

Assuming Gamma Distribution    95% KM (z) UCL 7.717

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.722

Minimum 0.026    95% KM (bootstrap t) UCL 7.742

Maximum 27    95% KM (BCA) UCL 7.712

Mean 7.066    95% KM (Percentile Bootstrap) UCL 7.716

Median 6 95% KM (Chebyshev) UCL 9.184

SD 7.234 97.5% KM (Chebyshev) UCL 10.2

k star 0.493 99% KM (Chebyshev) UCL 12.2

Theta star 14.32

Nu star 187.5 Potential UCLs to Use

AppChi2 156.8  97.5% KM (Chebyshev) UCL 10.2

   95% Gamma Approximate UCL 8.448

   95% Adjusted Gamma UCL 8.459

Note: DL/2 is not a recommended method.

Total Aroclors

General Statistics

Number of Valid Data 785 Number of Detected Data 626

Number of Distinct Detected Data 572 Number of Non-Detect Data 159

Number of Missing Values 307 Percent Non-Detects 20.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 5.136 Minimum Detected 1.636

Maximum Detected 30822 Maximum Detected 10.34

Mean of Detected 219.9 Mean of Detected 4.101

SD of Detected 1290 SD of Detected 1.283

Minimum Non-Detect 1.3 Minimum Non-Detect 0.262

Maximum Non-Detect 4000 Maximum Non-Detect 8.294

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 784

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.87%

UCL Statistics



1006
1007

Raw Statistics Log-transformed Statistics

Minimum Detected 0.077 Minimum Detected -2.564

955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989
990
991
992
993
994
995
996
997
998
999
1000
1001
1002
1003
1004
1005

A B C D E F
5% Lilliefors Critical Value 0.0354

G H I J K L
5% Lilliefors Critical Value 0.0354

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 188.7 Mean 3.673

SD 1159 SD 1.618

   95% DL/2 (t) UCL 256.8    95%  H-Stat (DL/2) UCL 129.6

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 3.66

SD in Log Scale 1.502

Mean in Original Scale 177.6

SD in Original Scale 1155

   95% Percentile Bootstrap UCL 252.2

   95% BCA Bootstrap UCL 308.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.491 Data do not follow a Discernable Distribution (0.05)

Theta Star 447.5

nu star 615.3

A-D Test Statistic 1.597E+28 Nonparametric Statistics

5% A-D Critical Value 0.825 Kaplan-Meier (KM) Method

K-S Test Statistic 0.825 Mean 178.7

5% K-S Critical Value 0.0397 SD 1155

Data not Gamma Distributed at 5% Significance Level SE of Mean 41.25

   95% KM (t) UCL 246.6

Assuming Gamma Distribution    95% KM (z) UCL 246.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 246.6

Minimum 1E-09    95% KM (bootstrap t) UCL 379

Maximum 30822    95% KM (BCA) UCL 262.6

Mean 183.3    95% KM (Percentile Bootstrap) UCL 256.1

Median 34.15 95% KM (Chebyshev) UCL 358.5

SD 1155 97.5% KM (Chebyshev) UCL 436.3

k star 0.15 99% KM (Chebyshev) UCL 589.2

Theta star 1226

Nu star 234.8 Potential UCLs to Use

AppChi2 200.3    95% KM (Chebyshev) UCL 358.5

   95% Gamma Approximate UCL 214.8

   95% Adjusted Gamma UCL 214.9

Note: DL/2 is not a recommended method.

Total DDT

General Statistics

Number of Valid Data 844 Number of Detected Data 655

Number of Distinct Detected Data 606 Number of Non-Detect Data 189

Number of Missing Values 248 Percent Non-Detects 22.39%



1059
1060

AppChi2 137.2  97.5% KM (Chebyshev) UCL 374.6

   95% Gamma Approximate UCL 166.6

1008
1009
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023
1024
1025
1026
1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049
1050
1051
1052
1053
1054
1055
1056
1057
1058 Nu star 165.9 Potential UCLs to Use

A B C D E
Maximum Detected

F
23000

G H I J K
Maximum Detected

L
10.04

Mean of Detected 177.3 Mean of Detected 1.499

SD of Detected 1248 SD of Detected 2.179

Minimum Non-Detect 0.0441 Minimum Non-Detect -3.121

Maximum Non-Detect 41 Maximum Non-Detect 3.714

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 744

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 100

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.15%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.444 Lilliefors Test Statistic 0.112

5% Lilliefors Critical Value 0.0346 5% Lilliefors Critical Value 0.0346

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 137.9 Mean 1.078

SD 1102 SD 2.198

   95% DL/2 (t) UCL 200.4    95%  H-Stat (DL/2) UCL 30.87

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 0.872

SD in Log Scale 2.341

Mean in Original Scale 137.7

SD in Original Scale 1102

   95% Percentile Bootstrap UCL 198.3

   95% BCA Bootstrap UCL 228

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.2 Data do not follow a Discernable Distribution (0.05)

Theta Star 885.6

nu star 262.2

A-D Test Statistic 102.3 Nonparametric Statistics

5% A-D Critical Value 0.918 Kaplan-Meier (KM) Method

K-S Test Statistic 0.918 Mean 137.8

5% K-S Critical Value 0.0408 SD 1101

Data not Gamma Distributed at 5% Significance Level SE of Mean 37.93

   95% KM (t) UCL 200.2

Assuming Gamma Distribution    95% KM (z) UCL 200.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 200.2

Minimum 1E-09    95% KM (bootstrap t) UCL 251.4

Maximum 23000    95% KM (BCA) UCL 201.8

Mean 137.7    95% KM (Percentile Bootstrap) UCL 205.8

Median 1.637 95% KM (Chebyshev) UCL 303.1

SD 1102 97.5% KM (Chebyshev) UCL 374.6

k star 0.0983 99% KM (Chebyshev) UCL 515.1

Theta star 1400



1111
1112
1113

Assuming Gamma Distribution    95% KM (z) UCL 248.2

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 249.1

1061
1062
1063
1064
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089
1090
1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106
1107
1108
1109
1110

   95% KM (t) UCL 249.1

A B C D E F G H I J K L
   95% Adjusted Gamma UCL 166.6

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Data 158 Number of Detected Data 158

Number of Distinct Detected Data 158 Number of Non-Detect Data 0

Number of Missing Values 882 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0285 Minimum Detected -3.558

Maximum Detected 14114 Maximum Detected 9.555

Mean of Detected 101.3 Mean of Detected 0.795

SD of Detected 1122 SD of Detected 1.885

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.47 Lilliefors Test Statistic 0.0822

5% Lilliefors Critical Value 0.0705 5% Lilliefors Critical Value 0.0705

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 101.3 Mean 0.795

SD 1122 SD 1.885

   95% DL/2 (t) UCL 249.1    95%  H-Stat (DL/2) UCL 20.74

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.194 Data do not follow a Discernable Distribution (0.05)

Theta Star 522.2

nu star 61.31

A-D Test Statistic 29.7 Nonparametric Statistics

5% A-D Critical Value 0.923 Kaplan-Meier (KM) Method

K-S Test Statistic 0.923 Mean 101.3

5% K-S Critical Value 0.0828 SD 1119

Data not Gamma Distributed at 5% Significance Level SE of Mean 89.3



1164
1165
1166

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.336 Data do not follow a Discernable Distribution (0.05)

Theta Star 61250

1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163

A B C D E F G H I J K L
Minimum 0.0285    95% KM (bootstrap t) UCL 4047

Maximum 14114    95% KM (BCA) UCL 283.8

Mean 101.3    95% KM (Percentile Bootstrap) UCL 279.9

Median 1.822 95% KM (Chebyshev) UCL 490.6

SD 1122 97.5% KM (Chebyshev) UCL 659

k star 0.194 99% KM (Chebyshev) UCL 989.8

Theta star 522.2

Nu star 61.31 Potential UCLs to Use

AppChi2 44.3  97.5% KM (Chebyshev) UCL 659

   95% Gamma Approximate UCL 140.2

   95% Adjusted Gamma UCL 140.6

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

General Statistics

Number of Valid Data 200 Number of Detected Data 200

Number of Distinct Detected Data 200 Number of Non-Detect Data 0

Number of Missing Values 405 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 65.67 Minimum Detected 4.185

Maximum Detected 958845 Maximum Detected 13.77

Mean of Detected 20595 Mean of Detected 7.932

SD of Detected 83139 SD of Detected 1.726

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.402 Lilliefors Test Statistic 0.0911

5% Lilliefors Critical Value 0.0626 5% Lilliefors Critical Value 0.0626

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 20595 Mean 7.932

SD 83139 SD 1.726

   95% DL/2 (t) UCL 30310    95%  H-Stat (DL/2) UCL 17511

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    



1217
1218
1219

   95% DL/2 (t) UCL 9.278    95%  H-Stat (DL/2) UCL 5.295

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216

A B C D E F G H I J K L
nu star 134.5

A-D Test Statistic 20.55 Nonparametric Statistics

5% A-D Critical Value 0.86 Kaplan-Meier (KM) Method

K-S Test Statistic 0.86 Mean 20595

5% K-S Critical Value 0.0688 SD 82931

Data not Gamma Distributed at 5% Significance Level SE of Mean 5879

   95% KM (t) UCL 30310

Assuming Gamma Distribution    95% KM (z) UCL 30265

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 30310

Minimum 65.67    95% KM (bootstrap t) UCL 38549

Maximum 958845    95% KM (BCA) UCL 31065

Mean 20595    95% KM (Percentile Bootstrap) UCL 31468

Median 1895 95% KM (Chebyshev) UCL 46220

SD 83139 97.5% KM (Chebyshev) UCL 57308

k star 0.336 99% KM (Chebyshev) UCL 79088

Theta star 61250

Nu star 134.5 Potential UCLs to Use

AppChi2 108.7  97.5% KM (Chebyshev) UCL 57308

   95% Gamma Approximate UCL 25481

   95% Adjusted Gamma UCL 25521

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Data 200 Number of Detected Data 200

Number of Distinct Detected Data 200 Number of Non-Detect Data 0

Number of Missing Values 405 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0518 Minimum Detected -2.96

Maximum Detected 239.2 Maximum Detected 5.477

Mean of Detected 6.567 Mean of Detected 0.233

SD of Detected 23.2 SD of Detected 1.517

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.389 Lilliefors Test Statistic 0.112

5% Lilliefors Critical Value 0.0626 5% Lilliefors Critical Value 0.0626

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 6.567 Mean 0.233

SD 23.2 SD 1.517



1270
1271
1272

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.422 Lilliefors Test Statistic 0.0908

1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269

A B C D E F G H I J K L
MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.396 Data do not follow a Discernable Distribution (0.05)

Theta Star 16.56

nu star 158.6

A-D Test Statistic 20.65 Nonparametric Statistics

5% A-D Critical Value 0.845 Kaplan-Meier (KM) Method

K-S Test Statistic 0.845 Mean 6.567

5% K-S Critical Value 0.0682 SD 23.14

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.64

   95% KM (t) UCL 9.278

Assuming Gamma Distribution    95% KM (z) UCL 9.265

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.278

Minimum 0.0518    95% KM (bootstrap t) UCL 11.25

Maximum 239.2    95% KM (BCA) UCL 9.495

Mean 6.567    95% KM (Percentile Bootstrap) UCL 9.387

Median 0.838 95% KM (Chebyshev) UCL 13.72

SD 23.2 97.5% KM (Chebyshev) UCL 16.81

k star 0.396 99% KM (Chebyshev) UCL 22.89

Theta star 16.56

Nu star 158.6 Potential UCLs to Use

AppChi2 130.5  97.5% KM (Chebyshev) UCL 16.81

   95% Gamma Approximate UCL 7.982

   95% Adjusted Gamma UCL 7.994

Note: DL/2 is not a recommended method.

Total PCB_Congeners

General Statistics

Number of Valid Data 200 Number of Detected Data 200

Number of Distinct Detected Data 200 Number of Non-Detect Data 0

Number of Missing Values 405 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1834 Minimum Detected 7.514

Maximum Detected 35440913 Maximum Detected 17.38

Mean of Detected 558926 Mean of Detected 11.02

SD of Detected 2824271 SD of Detected 1.754

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    



1323
1324
1325

Raw Statistics Log-transformed Statistics

Minimum Detected 1768 Minimum Detected 7.478

1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322

A B C D E F G H I J K L
5% Lilliefors Critical Value 0.0626 5% Lilliefors Critical Value 0.0626

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 558926 Mean 11.02

SD 2824271 SD 1.754

   95% DL/2 (t) UCL 888950    95%  H-Stat (DL/2) UCL 404889

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.308 Data do not follow a Discernable Distribution (0.05)

Theta Star 1814808

nu star 123.2

A-D Test Statistic 22.57 Nonparametric Statistics

5% A-D Critical Value 0.867 Kaplan-Meier (KM) Method

K-S Test Statistic 0.867 Mean 558926

5% K-S Critical Value 0.069 SD 2817201

Data not Gamma Distributed at 5% Significance Level SE of Mean 199706

   95% KM (t) UCL 888950

Assuming Gamma Distribution    95% KM (z) UCL 887413

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 888950

Minimum 1834    95% KM (bootstrap t) UCL 1346308

Maximum 35440913    95% KM (BCA) UCL 931288

Mean 558926    95% KM (Percentile Bootstrap) UCL 924388

Median 47340 95% KM (Chebyshev) UCL 1429425

SD 2824271 97.5% KM (Chebyshev) UCL 1806090

k star 0.308 99% KM (Chebyshev) UCL 2545977

Theta star 1814808

Nu star 123.2 Potential UCLs to Use

AppChi2 98.56  97.5% KM (Chebyshev) UCL 1806090

   95% Gamma Approximate UCL 698617

   95% Adjusted Gamma UCL 699744

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

General Statistics

Number of Valid Data 200 Number of Detected Data 200

Number of Distinct Detected Data 200 Number of Non-Detect Data 0

Number of Missing Values 405 Percent Non-Detects 0.00%



1376
1377
1378

   95% Adjusted Gamma UCL 674384

Note: DL/2 is not a recommended method.

1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371
1372
1373
1374
1375

A B C D E F G H I J K L
Maximum Detected 34482068 Maximum Detected 17.36

Mean of Detected 538331 Mean of Detected 10.96

SD of Detected 2745805 SD of Detected 1.756

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.423 Lilliefors Test Statistic 0.0942

5% Lilliefors Critical Value 0.0626 5% Lilliefors Critical Value 0.0626

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 538331 Mean 10.96

SD 2745805 SD 1.756

   95% DL/2 (t) UCL 859186    95%  H-Stat (DL/2) UCL 386101

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.306 Data do not follow a Discernable Distribution (0.05)

Theta Star 1757131

nu star 122.5

A-D Test Statistic 22.7 Nonparametric Statistics

5% A-D Critical Value 0.867 Kaplan-Meier (KM) Method

K-S Test Statistic 0.867 Mean 538331

5% K-S Critical Value 0.0691 SD 2738932

Data not Gamma Distributed at 5% Significance Level SE of Mean 194158

   95% KM (t) UCL 859186

Assuming Gamma Distribution    95% KM (z) UCL 857693

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 859186

Minimum 1768    95% KM (bootstrap t) UCL 1357606

Maximum 34482068    95% KM (BCA) UCL 937952

Mean 538331    95% KM (Percentile Bootstrap) UCL 886438

Median 44699 95% KM (Chebyshev) UCL 1384646

SD 2745805 97.5% KM (Chebyshev) UCL 1750846

k star 0.306 99% KM (Chebyshev) UCL 2470177

Theta star 1757131

Nu star 122.5 Potential UCLs to Use

AppChi2 97.98  97.5% KM (Chebyshev) UCL 1750846

   95% Gamma Approximate UCL 673295



1429
1430
1431

Minimum 0.241    95% KM (bootstrap t) UCL 9458

Maximum 14123    95% KM (BCA) UCL 494.1

Mean 174    95% KM (Percentile Bootstrap) UCL 490.6

1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428

A B C D E F G H I J K L

Total TEQ

General Statistics

Number of Valid Data 89 Number of Detected Data 89

Number of Distinct Detected Data 89 Number of Non-Detect Data 0

Number of Missing Values 516 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.241 Minimum Detected -1.422

Maximum Detected 14123 Maximum Detected 9.556

Mean of Detected 174 Mean of Detected 1.477

SD of Detected 1496 SD of Detected 1.728

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.478 Lilliefors Test Statistic 0.123

5% Lilliefors Critical Value 0.0939 5% Lilliefors Critical Value 0.0939

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 174 Mean 1.477

SD 1496 SD 1.728

   95% DL/2 (t) UCL 437.5    95%  H-Stat (DL/2) UCL 33.94

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.201 Data do not follow a Discernable Distribution (0.05)

Theta Star 866.9

nu star 35.72

A-D Test Statistic 18.75 Nonparametric Statistics

5% A-D Critical Value 0.911 Kaplan-Meier (KM) Method

K-S Test Statistic 0.911 Mean 174

5% K-S Critical Value 0.105 SD 1487

Data not Gamma Distributed at 5% Significance Level SE of Mean 158.6

   95% KM (t) UCL 437.5

Assuming Gamma Distribution    95% KM (z) UCL 434.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 437.5



1481
1482
1483
1484

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.24 Data do not follow a Discernable Distribution (0.05)

Theta Star 2680

1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480

A B C D E F G H I J K L
Median 2.755 95% KM (Chebyshev) UCL 865.1

SD 1496 97.5% KM (Chebyshev) UCL 1164

k star 0.201 99% KM (Chebyshev) UCL 1752

Theta star 866.9

Nu star 35.72 Potential UCLs to Use

AppChi2 23.04  97.5% KM (Chebyshev) UCL 1164

   95% Gamma Approximate UCL 269.7

   95% Adjusted Gamma UCL 271.6

Note: DL/2 is not a recommended method.

Tributyltin ion

General Statistics

Number of Valid Data 236 Number of Detected Data 223

Number of Distinct Detected Data 147 Number of Non-Detect Data 13

Number of Missing Values 856 Percent Non-Detects 5.51%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.45 Minimum Detected -0.799

Maximum Detected 47000 Maximum Detected 10.76

Mean of Detected 642.9 Mean of Detected 3.489

SD of Detected 4459 SD of Detected 2.014

Minimum Non-Detect 0.079 Minimum Non-Detect -2.538

Maximum Non-Detect 5.8 Maximum Non-Detect 1.758

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 51

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 185

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 21.61%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.448 Lilliefors Test Statistic 0.0688

5% Lilliefors Critical Value 0.0593 5% Lilliefors Critical Value 0.0593

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 607.6 Mean 3.268

SD 4336 SD 2.19

   95% DL/2 (t) UCL 1074    95%  H-Stat (DL/2) UCL 382.1

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.268

SD in Log Scale 2.172

Mean in Original Scale 607.5

SD in Original Scale 4336

   95% Percentile Bootstrap UCL 1090

   95% BCA Bootstrap UCL 1350



1504
1505
1506
1507

   95% Gamma Approximate UCL 799.5

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 800.9

1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503

A B C D E F G H I J K L
nu star 107

A-D Test Statistic 27.93 Nonparametric Statistics

5% A-D Critical Value 0.897 Kaplan-Meier (KM) Method

K-S Test Statistic 0.897 Mean 607.6

5% K-S Critical Value 0.067 SD 4327

Data not Gamma Distributed at 5% Significance Level SE of Mean 282.3

   95% KM (t) UCL 1074

Assuming Gamma Distribution    95% KM (z) UCL 1072

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1074

Minimum 1E-09    95% KM (bootstrap t) UCL 2951

Maximum 47000    95% KM (BCA) UCL 1145

Mean 607.5    95% KM (Percentile Bootstrap) UCL 1143

Median 23 95% KM (Chebyshev) UCL 1838

SD 4336 97.5% KM (Chebyshev) UCL 2370

k star 0.177 99% KM (Chebyshev) UCL 3416

Theta star 3433

Nu star 83.53 Potential UCLs to Use

AppChi2 63.46  97.5% KM (Chebyshev) UCL 2370
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A B C D E F G H I J K L

k star (bias corrected) 5.085 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.375

   95% Percentile Bootstrap UCL 0.366

SD in Original Scale 0.102

Mean in Original Scale 0.307

MLE method failed to converge properly Mean in Log Scale -1.227

SD in Log Scale 0.321

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.377    95%  H-Stat (DL/2) UCL 0.414

SD 0.109 SD 0.354

Mean 0.296 Mean -1.272

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.931 Shapiro Wilk Test Statistic 0.942

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.397 Maximum Non-Detect -0.925

Minimum Non-Detect 0.397 Minimum Non-Detect -0.925

SD of Detected 0.11 SD of Detected 0.35

Mean of Detected 0.313 Mean of Detected -1.214

Maximum Detected 0.48 Maximum Detected -0.734

Raw Statistics Log-transformed Statistics

Minimum Detected 0.2 Minimum Detected -1.609

Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Arsenicdissolved

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   W005

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.67

Coefficient of Variation 0.18

SD 0.0822

Median 0.461 SD of log Data 0.193

Mean 0.456 Mean of log Data -0.8

Maximum 0.55 Maximum of Log Data -0.598

Raw Statistics Log-transformed Statistics

Minimum 0.317 Minimum of Log Data -1.15

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: DL/2 is not a recommended method.

Arsenictotal

   95% Adjusted Gamma UCL 0.441

   95% Gamma Approximate UCL 0.406    95% KM (Percentile Bootstrap) UCL 0.375

Nu star 93.87 Potential UCLs to Use

AppChi2 72.52    95% KM (t) UCL 0.39

Theta star 0.0468

k star 6.705 99% KM (Chebyshev) UCL 0.729

SD 0.1 97.5% KM (Chebyshev) UCL 0.572

Median 0.322 95% KM (Chebyshev) UCL 0.492

Mean 0.314    95% KM (Percentile Bootstrap) UCL 0.375

Maximum 0.48    95% KM (BCA) UCL 0.371

Minimum 0.2    95% KM (bootstrap t) UCL 0.423

Assuming Gamma Distribution    95% KM (z) UCL 0.377

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.391

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0424

   95% KM (t) UCL 0.39

5% K-S Critical Value 0.332 SD 0.0977

K-S Test Statistic 0.698 Mean 0.308

A-D Test Statistic 0.259 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 61.02

Theta Star 0.0615
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Potential UCL to Use Use 95% Student's-t UCL 0.517

   95% Adjusted Gamma UCL 0.555

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.766

   95% Approximate Gamma UCL 0.53

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.592

97.5% Chebyshev(Mean, Sd) UCL 0.65

Kolmogorov-Smirnov 5% Critical Value 0.311    95% BCA Bootstrap UCL 0.499

Kolmogorov-Smirnov Test Statistic 0.216    95% Percentile Bootstrap UCL 0.501

Anderson-Darling 5% Critical Value 0.707    95% Hall's Bootstrap UCL 0.498

Anderson-Darling Test Statistic 0.307    95% Bootstrap-t UCL 0.508

   95% Standard Bootstrap UCL 0.503

Adjusted Chi Square Value 217.9    95% Jackknife UCL 0.517

Adjusted Level of Significance 0.0158    95% CLT UCL 0.507

nu star 265

Approximate Chi Square Value (.05) 228.3 Nonparametric Statistics

k star (bias corrected) 18.93 Data appear Normal at 5% Significance Level

Theta Star 0.0241

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.515    99% Chebyshev (MVUE) UCL 0.789

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.602

   95% Adjusted-CLT UCL 0.499  97.5% Chebyshev (MVUE) UCL 0.665

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.517    95% H-UCL 0.535

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.943 Shapiro Wilk Test Statistic 0.916

Normal Distribution Test Lognormal Distribution Test
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k star (bias corrected) 18.78 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.451

   95% Percentile Bootstrap UCL 0.453

   95% MLE (Tiku) UCL 0.476 SD in Original Scale 0.0663

   95% MLE (t) UCL 0.468 Mean in Original Scale 0.41

SD 0.0402 SD in Log Scale 0.162

Mean 0.435 Mean in Log Scale -0.903

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.472    95%  H-Stat (DL/2) UCL 0.512

SD 0.103 SD 0.304

Mean 0.387 Mean -0.985

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.926 Shapiro Wilk Test Statistic 0.917

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.435 Maximum Non-Detect -0.834

Minimum Non-Detect 0.435 Minimum Non-Detect -0.834

SD of Detected 0.0679 SD of Detected 0.165

Mean of Detected 0.421 Mean of Detected -0.876

Maximum Detected 0.5 Maximum Detected -0.693

Raw Statistics Log-transformed Statistics

Minimum Detected 0.337 Minimum Detected -1.089

Percent Non-Detects 16.67%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Arsenictotal

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   W011

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.5

   95% Gamma Approximate UCL 0.475    95% KM (Percentile Bootstrap) UCL 0.461

Nu star 318.5 Potential UCLs to Use

AppChi2 278.1    95% KM (t) UCL 0.466

Theta star 0.0156

k star 26.54 99% KM (Chebyshev) UCL 0.691

SD 0.0624 97.5% KM (Chebyshev) UCL 0.586

Median 0.416 95% KM (Chebyshev) UCL 0.532

Mean 0.415    95% KM (Percentile Bootstrap) UCL 0.461

Maximum 0.5    95% KM (BCA) UCL 0.463

Minimum 0.337    95% KM (bootstrap t) UCL 0.464

Assuming Gamma Distribution    95% KM (z) UCL 0.456

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.466

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0283

   95% KM (t) UCL 0.466

5% K-S Critical Value 0.357 SD 0.0615

K-S Test Statistic 0.678 Mean 0.409

A-D Test Statistic 0.356 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 187.8

Theta Star 0.0224
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k star (bias corrected) 6.444 Data do not follow a Discernable Distribution (0.05)

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.346

   95% Percentile Bootstrap UCL 0.342

SD in Original Scale 0.0956

Mean in Original Scale 0.289

MLE method failed to converge properly Mean in Log Scale -1.289

SD in Log Scale 0.315

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.344    95%  H-Stat (DL/2) UCL 0.362

SD 0.101 SD 0.339

Mean 0.282 Mean -1.319

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.793 Shapiro Wilk Test Statistic 0.794

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.378 Maximum Non-Detect -0.974

Minimum Non-Detect 0.378 Minimum Non-Detect -0.974

SD of Detected 0.101 SD of Detected 0.334

Mean of Detected 0.294 Mean of Detected -1.275

Maximum Detected 0.433 Maximum Detected -0.836

Raw Statistics Log-transformed Statistics

Minimum Detected 0.207 Minimum Detected -1.575

Percent Non-Detects 11.11%

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 9 Number of Detected Data 8

Arsenicdissolved

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   W023

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.902 Shapiro Wilk Test Statistic 0.885

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.408 Maximum Non-Detect -0.897

Minimum Non-Detect 0.408 Minimum Non-Detect -0.897

SD of Detected 0.0878 SD of Detected 0.218

Mean of Detected 0.421 Mean of Detected -0.885

Maximum Detected 0.54 Maximum Detected -0.616

Raw Statistics Log-transformed Statistics

Minimum Detected 0.307 Minimum Detected -1.181

Percent Non-Detects 11.11%

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

Arsenictotal

General Statistics

Number of Valid Data 9 Number of Detected Data 8

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.378

   95% Gamma Approximate UCL 0.361

Nu star 138.4 Potential UCLs to Use

AppChi2 112.2    95% KM (Chebyshev) UCL 0.435

Theta star 0.0381

k star 7.691 99% KM (Chebyshev) UCL 0.624

SD 0.0944 97.5% KM (Chebyshev) UCL 0.499

Median 0.289 95% KM (Chebyshev) UCL 0.435

Mean 0.293    95% KM (Percentile Bootstrap) UCL 0.341

Maximum 0.433    95% KM (BCA) UCL 0.346

Minimum 0.207    95% KM (bootstrap t) UCL 0.362

Assuming Gamma Distribution    95% KM (z) UCL 0.344

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.351

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0337

   95% KM (t) UCL 0.351

5% K-S Critical Value 0.294 SD 0.0922

K-S Test Statistic 0.715 Mean 0.289

A-D Test Statistic 0.811 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 103.1

Theta Star 0.0456
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.489

   95% Gamma Approximate UCL 0.475    95% KM (Percentile Bootstrap) UCL 0.46

Nu star 317.7 Potential UCLs to Use

AppChi2 277.4    95% KM (t) UCL 0.466

Theta star 0.0235

k star 17.65 99% KM (Chebyshev) UCL 0.708

SD 0.0847 97.5% KM (Chebyshev) UCL 0.597

Median 0.426 95% KM (Chebyshev) UCL 0.541

Mean 0.414    95% KM (Percentile Bootstrap) UCL 0.46

Maximum 0.54    95% KM (BCA) UCL 0.46

Minimum 0.307    95% KM (bootstrap t) UCL 0.463

Assuming Gamma Distribution    95% KM (z) UCL 0.46

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.466

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0299

   95% KM (t) UCL 0.466

5% K-S Critical Value 0.294 SD 0.0836

K-S Test Statistic 0.716 Mean 0.41

A-D Test Statistic 0.491 Nonparametric Statistics

5% A-D Critical Value 0.716 Kaplan-Meier (KM) Method

nu star 251.4

k star (bias corrected) 15.71 Data appear Normal at 5% Significance Level

Theta Star 0.0268

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.457

   95% Percentile Bootstrap UCL 0.458

   95% MLE (Tiku) UCL 0.478 SD in Original Scale 0.0872

   95% MLE (t) UCL 0.47 Mean in Original Scale 0.412

SD 0.0733 SD in Log Scale 0.216

Mean 0.425 Mean in Log Scale -0.908

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.465    95%  H-Stat (DL/2) UCL 0.474

SD 0.11 SD 0.311

Mean 0.397 Mean -0.963

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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A-D Test Statistic 0.895 Nonparametric Statistics

nu star 312.4

k star (bias corrected) 7.438 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0423

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.34

   95% Percentile Bootstrap UCL 0.339

SD in Original Scale 0.103

Mean in Original Scale 0.304

MLE method failed to converge properly Mean in Log Scale -1.24

SD in Log Scale 0.318

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.33    95%  H-Stat (DL/2) UCL 0.337

SD 0.111 SD 0.35

Mean 0.293 Mean -1.289

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.887 Shapiro Wilk Test Statistic 0.894

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.452 Maximum Non-Detect -0.794

Minimum Non-Detect 0.378 Minimum Non-Detect -0.974

SD of Detected 0.113 SD of Detected 0.349

Mean of Detected 0.315 Mean of Detected -1.215

Maximum Detected 0.567 Maximum Detected -0.568

Raw Statistics Log-transformed Statistics

Minimum Detected 0.197 Minimum Detected -1.623

Percent Non-Detects 19.23%

Number of Distinct Detected Data 19 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 26 Number of Detected Data 21

Arsenicdissolved

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   Study Area Wide

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.44    95%  H-Stat (DL/2) UCL 0.445

SD 0.112 SD 0.302

Mean 0.403 Mean -0.95

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.959 Shapiro Wilk Test Statistic 0.941

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.62%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 22

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 0.508 Maximum Non-Detect -0.677

Minimum Non-Detect 0.408 Minimum Non-Detect -0.897

SD of Detected 0.0959 SD of Detected 0.238

Mean of Detected 0.426 Mean of Detected -0.879

Maximum Detected 0.603 Maximum Detected -0.505

Raw Statistics Log-transformed Statistics

Minimum Detected 0.257 Minimum Detected -1.359

Percent Non-Detects 11.54%

Number of Distinct Detected Data 21 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 26 Number of Detected Data 23

Note: DL/2 is not a recommended method.

Arsenictotal

   95% Adjusted Gamma UCL 0.354

   95% Gamma Approximate UCL 0.352

Nu star 490.3 Potential UCLs to Use

AppChi2 439.9    95% KM (Chebyshev) UCL 0.4

Theta star 0.0335

k star 9.429 99% KM (Chebyshev) UCL 0.524

SD 0.101 97.5% KM (Chebyshev) UCL 0.442

Median 0.311 95% KM (Chebyshev) UCL 0.4

Mean 0.316    95% KM (Percentile Bootstrap) UCL 0.342

Maximum 0.567    95% KM (BCA) UCL 0.339

Minimum 0.197    95% KM (bootstrap t) UCL 0.344

Assuming Gamma Distribution    95% KM (z) UCL 0.34

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.342

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0221

   95% KM (t) UCL 0.342

5% K-S Critical Value 0.19 SD 0.105

K-S Test Statistic 0.743 Mean 0.304

5% A-D Critical Value 0.743 Kaplan-Meier (KM) Method
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.458

   95% Gamma Approximate UCL 0.456    95% KM (Percentile Bootstrap) UCL 0.448

Nu star 979.7 Potential UCLs to Use

AppChi2 908.1    95% KM (t) UCL 0.45

Theta star 0.0224

k star 18.84 99% KM (Chebyshev) UCL 0.61

SD 0.0913 97.5% KM (Chebyshev) UCL 0.538

Median 0.444 95% KM (Chebyshev) UCL 0.502

Mean 0.423    95% KM (Percentile Bootstrap) UCL 0.448

Maximum 0.603    95% KM (BCA) UCL 0.448

Minimum 0.257    95% KM (bootstrap t) UCL 0.451

Assuming Gamma Distribution    95% KM (z) UCL 0.449

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.451

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0193

   95% KM (t) UCL 0.45

5% K-S Critical Value 0.181 SD 0.0942

K-S Test Statistic 0.742 Mean 0.417

A-D Test Statistic 0.55 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

nu star 777.4

k star (bias corrected) 16.9 Data appear Normal at 5% Significance Level

Theta Star 0.0252

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.449

   95% Percentile Bootstrap UCL 0.447

   95% MLE (Tiku) UCL 0.507 SD in Original Scale 0.0933

   95% MLE (t) UCL 0.45 Mean in Original Scale 0.418

SD 0.0868 SD in Log Scale 0.23

Mean 0.421 Mean in Log Scale -0.897
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k star (bias corrected) 1.962 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.513

   95% Percentile Bootstrap UCL 0.493

SD in Original Scale 0.158

Mean in Original Scale 0.366

MLE method failed to converge properly Mean in Log Scale -1.066

SD in Log Scale 0.372

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.512    95%  H-Stat (DL/2) UCL 0.638

SD 0.172 SD 0.432

Mean 0.348 Mean -1.136

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.846 Shapiro Wilk Test Statistic 0.916

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.424 Maximum Non-Detect -0.859

Minimum Non-Detect 0.424 Minimum Non-Detect -0.859

SD of Detected 0.178 SD of Detected 0.421

Mean of Detected 0.383 Mean of Detected -1.032

Maximum Detected 0.64 Maximum Detected -0.446

Raw Statistics Log-transformed Statistics

Minimum Detected 0.245 Minimum Detected -1.406

Percent Non-Detects 20.00%

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Arsenicdissolved

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   RM2E

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.531

Coefficient of Variation 0.378

SD 0.173

Median 0.425 SD of log Data 0.343

Mean 0.457 Mean of log Data -0.832

Maximum 0.745 Maximum of Log Data -0.294

Raw Statistics Log-transformed Statistics

Minimum 0.32 Minimum of Log Data -1.139

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Note: DL/2 is not a recommended method.

Arsenictotal

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL 0.588    95% KM (Percentile Bootstrap) UCL 0.49

Nu star 37.09 Potential UCLs to Use

AppChi2 24.15    95% KM (t) UCL 0.526

Theta star 0.103

k star 3.709 99% KM (Chebyshev) UCL 1.114

SD 0.154 97.5% KM (Chebyshev) UCL 0.835

Median 0.359 95% KM (Chebyshev) UCL 0.693

Mean 0.383    95% KM (Percentile Bootstrap) UCL 0.49

Maximum 0.64    95% KM (BCA) UCL 0.471

Minimum 0.245    95% KM (bootstrap t) UCL 1

Assuming Gamma Distribution    95% KM (z) UCL 0.489

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.523

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0752

   95% KM (t) UCL 0.526

5% K-S Critical Value 0.395 SD 0.144

K-S Test Statistic 0.658 Mean 0.365

A-D Test Statistic 0.379 Nonparametric Statistics

5% A-D Critical Value 0.658 Kaplan-Meier (KM) Method

nu star 15.7

Theta Star 0.195
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Potential UCL to Use Use 95% Student's-t UCL 0.622

   95% Adjusted Gamma UCL 0.825

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.227

   95% Approximate Gamma UCL 0.683

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.794

97.5% Chebyshev(Mean, Sd) UCL 0.94

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.617

Kolmogorov-Smirnov Test Statistic 0.225    95% Percentile Bootstrap UCL 0.58

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 1.118

Anderson-Darling Test Statistic 0.4    95% Bootstrap-t UCL 0.751

   95% Standard Bootstrap UCL 0.569

Adjusted Chi Square Value 23.24    95% Jackknife UCL 0.622

Adjusted Level of Significance 0.0086    95% CLT UCL 0.585

nu star 41.91

Approximate Chi Square Value (.05) 28.07 Nonparametric Statistics

k star (bias corrected) 4.191 Data appear Normal at 5% Significance Level

Theta Star 0.109

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.631    99% Chebyshev (MVUE) UCL 1.148

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.759

   95% Adjusted-CLT UCL 0.641  97.5% Chebyshev (MVUE) UCL 0.89

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.622    95% H-UCL 0.708

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.838 Shapiro Wilk Test Statistic 0.894

Normal Distribution Test Lognormal Distribution Test
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nu star 56.41

Approximate Chi Square Value (.05) 40.15 Nonparametric Statistics

k star (bias corrected) 5.641 Data appear Normal at 5% Significance Level

Theta Star 0.0888

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.627    99% Chebyshev (MVUE) UCL 1.213

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.814

   95% Adjusted-CLT UCL 0.571  97.5% Chebyshev (MVUE) UCL 0.948

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.632    95% H-UCL 0.75

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.881 Shapiro Wilk Test Statistic 0.836

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Relevant UCL Statistics

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Warning:  There are only 4 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Skewness -1.066

Coefficient of Variation 0.275

SD 0.138

Median 0.508 SD of log Data 0.319

Mean 0.501 Mean of log Data -0.728

Maximum 0.62 Maximum of Log Data -0.478

Raw Statistics Log-transformed Statistics

Minimum 0.285 Minimum of Log Data -1.255

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 4

Arsenicdissolved

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   RM2W

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.853

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.687    95% H-UCL 0.773

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Test Statistic 0.903

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.825

Coefficient of Variation 0.243

SD 0.136

Median 0.557 SD of log Data 0.271

Mean 0.558 Mean of log Data -0.611

Maximum 0.71 Maximum of Log Data -0.342

Raw Statistics Log-transformed Statistics

Minimum 0.35 Minimum of Log Data -1.05

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Arsenictotal

Potential UCL to Use Use 95% Student's-t UCL 0.632

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 0.825

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.114

   95% Approximate Gamma UCL 0.704

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.769

97.5% Chebyshev(Mean, Sd) UCL 0.886

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.568

Kolmogorov-Smirnov Test Statistic 0.246    95% Percentile Bootstrap UCL 0.575

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.587

Anderson-Darling Test Statistic 0.454    95% Bootstrap-t UCL 0.593

   95% Standard Bootstrap UCL 0.589

Adjusted Chi Square Value 34.24    95% Jackknife UCL 0.632

Adjusted Level of Significance 0.0086    95% CLT UCL 0.602
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Potential UCL to Use Use 95% Student's-t UCL 0.687

   95% Adjusted Gamma UCL 0.853

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.162

   95% Approximate Gamma UCL 0.746

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.823

97.5% Chebyshev(Mean, Sd) UCL 0.937

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.63

Kolmogorov-Smirnov Test Statistic 0.253    95% Percentile Bootstrap UCL 0.639

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.656

Anderson-Darling Test Statistic 0.327    95% Bootstrap-t UCL 0.667

   95% Standard Bootstrap UCL 0.649

Adjusted Chi Square Value 49.36    95% Jackknife UCL 0.687

Adjusted Level of Significance 0.0086    95% CLT UCL 0.658

nu star 75.5

Approximate Chi Square Value (.05) 56.49 Nonparametric Statistics

k star (bias corrected) 7.55 Data appear Normal at 5% Significance Level

Theta Star 0.0739

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.684    99% Chebyshev (MVUE) UCL 1.23

   95% Adjusted-CLT UCL 0.634  97.5% Chebyshev (MVUE) UCL 0.98
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A B C D E F G H I J K L

Adjusted Level of Significance 0.0086    95% CLT UCL 0.481

nu star 163.7

Approximate Chi Square Value (.05) 135.1 Nonparametric Statistics

k star (bias corrected) 16.37 Data appear Normal at 5% Significance Level

Theta Star 0.0261

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.494    99% Chebyshev (MVUE) UCL 0.77

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.578

   95% Adjusted-CLT UCL 0.465  97.5% Chebyshev (MVUE) UCL 0.643

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.496    95% H-UCL 0.521

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.874 Shapiro Wilk Test Statistic 0.857

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -1.025

Coefficient of Variation 0.168

SD 0.0719

Median 0.46 SD of log Data 0.18

Mean 0.428 Mean of log Data -0.862

Maximum 0.489 Maximum of Log Data -0.715

Raw Statistics Log-transformed Statistics

Minimum 0.32 Minimum of Log Data -1.141

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Arsenictotal

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   RM3.5E

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Potential UCL to Use Use 95% Student's-t UCL 0.496

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 0.566

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.748

   95% Approximate Gamma UCL 0.518

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.568

97.5% Chebyshev(Mean, Sd) UCL 0.628

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.464

Kolmogorov-Smirnov Test Statistic 0.299    95% Percentile Bootstrap UCL 0.476

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 0.459

Anderson-Darling Test Statistic 0.452    95% Bootstrap-t UCL 0.482

   95% Standard Bootstrap UCL 0.474

Adjusted Chi Square Value 123.7    95% Jackknife UCL 0.496
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A B C D E F G H I J K L

k star (bias corrected) 3.231 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.389

   95% Percentile Bootstrap UCL 0.389

SD in Original Scale 0.0948

Mean in Original Scale 0.326

MLE method failed to converge properly Mean in Log Scale -1.157

SD in Log Scale 0.302

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.414    95%  H-Stat (DL/2) UCL 0.5

SD 0.11 SD 0.365

Mean 0.309 Mean -1.227

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.99 Shapiro Wilk Test Statistic 0.958

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.4 Maximum Non-Detect -0.916

Minimum Non-Detect 0.4 Minimum Non-Detect -0.916

SD of Detected 0.106 SD of Detected 0.342

Mean of Detected 0.336 Mean of Detected -1.131

Maximum Detected 0.46 Maximum Detected -0.777

Raw Statistics Log-transformed Statistics

Minimum Detected 0.204 Minimum Detected -1.592

Percent Non-Detects 20.00%

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 5 Number of Detected Data 4

Arsenicdissolved

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   RM5.5E

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.571

Coefficient of Variation 0.192

SD 0.0805

Median 0.419 SD of log Data 0.19

Mean 0.42 Mean of log Data -0.881

Maximum 0.54 Maximum of Log Data -0.616

Raw Statistics Log-transformed Statistics

Minimum 0.323 Minimum of Log Data -1.132

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Note: DL/2 is not a recommended method.

Arsenictotal

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL 0.465    95% KM (Percentile Bootstrap) UCL 0.4

Nu star 62.43 Potential UCLs to Use

AppChi2 45.26    95% KM (t) UCL 0.433

Theta star 0.054

k star 6.243 99% KM (Chebyshev) UCL 0.818

SD 0.0918 97.5% KM (Chebyshev) UCL 0.636

Median 0.342 95% KM (Chebyshev) UCL 0.543

Mean 0.337    95% KM (Percentile Bootstrap) UCL 0.4

Maximum 0.46    95% KM (BCA) UCL 0.405

Minimum 0.204    95% KM (bootstrap t) UCL 0.422

Assuming Gamma Distribution    95% KM (z) UCL 0.409

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.437

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0492

   95% KM (t) UCL 0.433

5% K-S Critical Value 0.395 SD 0.0889

K-S Test Statistic 0.657 Mean 0.328

A-D Test Statistic 0.25 Nonparametric Statistics

5% A-D Critical Value 0.657 Kaplan-Meier (KM) Method

nu star 25.85

Theta Star 0.104
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Potential UCL to Use Use 95% Student's-t UCL 0.497

   95% Adjusted Gamma UCL 0.57

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.779

   95% Approximate Gamma UCL 0.518

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.577

97.5% Chebyshev(Mean, Sd) UCL 0.645

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.477

Kolmogorov-Smirnov Test Statistic 0.169    95% Percentile Bootstrap UCL 0.472

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 0.516

Anderson-Darling Test Statistic 0.191    95% Bootstrap-t UCL 0.504

   95% Standard Bootstrap UCL 0.473

Adjusted Chi Square Value 103.4    95% Jackknife UCL 0.497

Adjusted Level of Significance 0.0086    95% CLT UCL 0.48

nu star 140.1

Approximate Chi Square Value (.05) 113.8 Nonparametric Statistics

k star (bias corrected) 14.01 Data appear Normal at 5% Significance Level

Theta Star 0.03

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.499    99% Chebyshev (MVUE) UCL 0.775

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.576

   95% Adjusted-CLT UCL 0.489  97.5% Chebyshev (MVUE) UCL 0.643

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.497    95% H-UCL 0.519

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.977 Shapiro Wilk Test Statistic 0.991

Normal Distribution Test Lognormal Distribution Test
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Adjusted Level of Significance 0.0086    95% CLT UCL 0.498

nu star 171.1

Approximate Chi Square Value (.05) 141.8 Nonparametric Statistics

k star (bias corrected) 17.11 Data appear Normal at 5% Significance Level

Theta Star 0.0258

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.517    99% Chebyshev (MVUE) UCL 0.776

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.588

   95% Adjusted-CLT UCL 0.512  97.5% Chebyshev (MVUE) UCL 0.651

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.515    95% H-UCL 0.531

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Test Statistic 0.979

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.845

Coefficient of Variation 0.175

SD 0.0771

Median 0.437 SD of log Data 0.171

Mean 0.441 Mean of log Data -0.831

Maximum 0.56 Maximum of Log Data -0.58

Raw Statistics Log-transformed Statistics

Minimum 0.353 Minimum of Log Data -1.043

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Arsenictotal

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   RM6W

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Potential UCL to Use Use 95% Student's-t UCL 0.515

   95% Adjusted Gamma UCL 0.58

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.784

   95% Approximate Gamma UCL 0.532

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.591

97.5% Chebyshev(Mean, Sd) UCL 0.656

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.494

Kolmogorov-Smirnov Test Statistic 0.202    95% Percentile Bootstrap UCL 0.493

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 0.627

Anderson-Darling Test Statistic 0.224    95% Bootstrap-t UCL 0.535

   95% Standard Bootstrap UCL 0.492

Adjusted Chi Square Value 130.1    95% Jackknife UCL 0.515
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k star (bias corrected) 1.859 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.127E-06    95%  H-Stat (DL/2) UCL 4.114E-06

SD 7.721E-07 SD 0.725

Mean 1.56E-06 Mean -13.54

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Test Statistic 0.83

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 7.721E-07 SD of Detected 0.725

Mean of Detected 1.56E-06 Mean of Detected -13.54

Maximum Detected 2.442E-06 Maximum Detected -12.92

Raw Statistics Log-transformed Statistics

Minimum Detected 3.1E-07 Minimum Detected -14.99

Number of Missing Values 10 Percent Non-Detects 0.00%

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 7 Number of Detected Data 7

AldrinNA

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   RM6.5E

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% DL/2 (t) UCL 0.371    95%  H-Stat (DL/2) UCL 0.38

SD 0.0712 SD 0.219

Mean 0.33 Mean -1.131

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.978 Shapiro Wilk Test Statistic 0.982

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0712 SD of Detected 0.219

Mean of Detected 0.33 Mean of Detected -1.131

Maximum Detected 0.46 Maximum Detected -0.777

Raw Statistics Log-transformed Statistics

Minimum Detected 0.22 Minimum Detected -1.514

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 10 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 10 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Arsenicdissolved

   95% Adjusted Gamma UCL 3.123E-06

   95% Gamma Approximate UCL 2.636E-06    95% KM (Percentile Bootstrap) UCL 1.988E-06

Nu star 26.03 Potential UCLs to Use

AppChi2 15.4    95% KM (t) UCL 2.127E-06

Theta star 8.39E-07

k star 1.859 99% KM (Chebyshev) UCL 4.464E-06

SD 7.721E-07 97.5% KM (Chebyshev) UCL 3.382E-06

Median 1.773E-06 95% KM (Chebyshev) UCL 2.832E-06

Mean 1.56E-06    95% KM (Percentile Bootstrap) UCL 1.988E-06

Maximum 2.442E-06    95% KM (BCA) UCL 2.001E-06

Minimum 3.1E-07    95% KM (bootstrap t) UCL 2.044E-06

Assuming Gamma Distribution    95% KM (z) UCL 2.04E-06

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.127E-06

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.918E-07

   95% KM (t) UCL 2.127E-06

5% K-S Critical Value 0.314 SD 7.149E-07

K-S Test Statistic 0.712 Mean 1.56E-06

A-D Test Statistic 0.462 Nonparametric Statistics

5% A-D Critical Value 0.712 Kaplan-Meier (KM) Method

nu star 26.03

Theta Star 8.39E-07
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0594 SD of Detected 0.145

Mean of Detected 0.39 Mean of Detected -0.951

Maximum Detected 0.52 Maximum Detected -0.654

Raw Statistics Log-transformed Statistics

Minimum Detected 0.313 Minimum Detected -1.163

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 10 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 10 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Arsenictotal

   95% Adjusted Gamma UCL 0.385

   95% Gamma Approximate UCL 0.376    95% KM (Percentile Bootstrap) UCL 0.366

Nu star 331.8 Potential UCLs to Use

AppChi2 290.6    95% KM (t) UCL 0.371

Theta star 0.0199

k star 16.59 99% KM (Chebyshev) UCL 0.554

SD 0.0712 97.5% KM (Chebyshev) UCL 0.47

Median 0.316 95% KM (Chebyshev) UCL 0.428

Mean 0.33    95% KM (Percentile Bootstrap) UCL 0.366

Maximum 0.46    95% KM (BCA) UCL 0.364

Minimum 0.22    95% KM (bootstrap t) UCL 0.374

Assuming Gamma Distribution    95% KM (z) UCL 0.367

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.371

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0225

   95% KM (t) UCL 0.371

5% K-S Critical Value 0.266 SD 0.0676

K-S Test Statistic 0.725 Mean 0.33

A-D Test Statistic 0.176 Nonparametric Statistics

5% A-D Critical Value 0.725 Kaplan-Meier (KM) Method

nu star 331.8

k star (bias corrected) 16.59 Data appear Normal at 5% Significance Level

Theta Star 0.0199

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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Raw Statistics Log-transformed Statistics

Number of Missing Values 3 Percent Non-Detects 50.00%

Number of Distinct Detected Data 7 Number of Non-Detect Data 7

General Statistics

Number of Valid Data 14 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Benzo(a)anthraceneNA

   95% Adjusted Gamma UCL 0.433

   95% Gamma Approximate UCL 0.426    95% KM (Percentile Bootstrap) UCL 0.421

Nu star 718.6 Potential UCLs to Use

AppChi2 657.4    95% KM (t) UCL 0.424

Theta star 0.0109

k star 35.93 99% KM (Chebyshev) UCL 0.577

SD 0.0594 97.5% KM (Chebyshev) UCL 0.507

Median 0.367 95% KM (Chebyshev) UCL 0.472

Mean 0.39    95% KM (Percentile Bootstrap) UCL 0.421

Maximum 0.52    95% KM (BCA) UCL 0.422

Minimum 0.313    95% KM (bootstrap t) UCL 0.44

Assuming Gamma Distribution    95% KM (z) UCL 0.421

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.424

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0188

   95% KM (t) UCL 0.424

5% K-S Critical Value 0.266 SD 0.0564

K-S Test Statistic 0.724 Mean 0.39

A-D Test Statistic 0.392 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

nu star 718.6

k star (bias corrected) 35.93 Data appear Normal at 5% Significance Level

Theta Star 0.0109

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.424    95%  H-Stat (DL/2) UCL 0.427

SD 0.0594 SD 0.145

Mean 0.39 Mean -0.951

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.909 Shapiro Wilk Test Statistic 0.942
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Maximum 0.0028    95% KM (BCA) UCL 0.00119

Minimum 0.000117    95% KM (bootstrap t) UCL 0.00205

Assuming Gamma Distribution    95% KM (z) UCL 0.00112

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00115

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002605

   95% KM (t) UCL 0.00115

5% K-S Critical Value 0.318 SD 0.0007485

K-S Test Statistic 0.723 Mean 0.0006907

A-D Test Statistic 0.382 Nonparametric Statistics

5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method

nu star 12.04

k star (bias corrected) 0.86 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0009594

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00111

   95% Percentile Bootstrap UCL 0.0009392

SD in Original Scale 0.0006738

Mean in Original Scale 0.0006269

MLE method failed to converge properly Mean in Log Scale -7.706

SD in Log Scale 0.792

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0017    95%  H-Stat (DL/2) UCL 0.00433

SD 0.0009795 SD 1.031

Mean 0.00123 Mean -7.098

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.721 Shapiro Wilk Test Statistic 0.971

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.00585 Maximum Non-Detect -5.141

Minimum Non-Detect 0.0003355 Minimum Non-Detect -8

SD of Detected 0.0009117 SD of Detected 0.977

Mean of Detected 0.0008251 Mean of Detected -7.518

Maximum Detected 0.0028 Maximum Detected -5.878

Minimum Detected 0.000118 Minimum Detected -9.045
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MLE method failed to converge properly Mean in Log Scale -8.354

SD in Log Scale 1.231

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0018    95%  H-Stat (DL/2) UCL 0.0286

SD 0.00115 SD 1.535

Mean 0.0013 Mean -7.31

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.699 Shapiro Wilk Test Statistic 0.892

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.00645 Maximum Non-Detect -5.044

Minimum Non-Detect 0.0016 Minimum Non-Detect -6.438

SD of Detected 0.0007749 SD of Detected 1.614

Mean of Detected 0.0005897 Mean of Detected -8.27

Maximum Detected 0.0024 Maximum Detected -6.032

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000183 Minimum Detected -10.91

Number of Missing Values 1 Percent Non-Detects 50.00%

Number of Distinct Detected Data 8 Number of Non-Detect Data 8

General Statistics

Number of Valid Data 16 Number of Detected Data 8

Note: DL/2 is not a recommended method.

Benzo(a)pyreneNA

   95% Adjusted Gamma UCL 0.00134

   95% Gamma Approximate UCL 0.00126

Nu star 34.45 Potential UCLs to Use

AppChi2 22.02    95% KM (t) UCL 0.00115

Theta star 0.0006555

k star 1.23 99% KM (Chebyshev) UCL 0.00328

SD 0.0007284 97.5% KM (Chebyshev) UCL 0.00232

Median 0.0005565 95% KM (Chebyshev) UCL 0.00183

Mean 0.0008065    95% KM (Percentile Bootstrap) UCL 0.00116
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Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.0039 Maximum Non-Detect -5.547

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

SD of Detected 0.0003168 SD of Detected 1.007

Mean of Detected 0.0005069 Mean of Detected -7.873

Maximum Detected 0.00109 Maximum Detected -6.824

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000453 Minimum Detected -10

Number of Missing Values 4 Percent Non-Detects 46.15%

Number of Distinct Detected Data 7 Number of Non-Detect Data 6

General Statistics

Number of Valid Data 13 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Benzo(b)fluorantheneNA

   95% Adjusted Gamma UCL 0.0009636

   95% Gamma Approximate UCL 0.0009156

Nu star 36.15 Potential UCLs to Use

AppChi2 23.39    95% KM (t) UCL 0.0009403

Theta star 0.0005244

k star 1.13 99% KM (Chebyshev) UCL 0.00282

SD 0.0005297 97.5% KM (Chebyshev) UCL 0.00197

Median 0.0005698 95% KM (Chebyshev) UCL 0.00154

Mean 0.0005924    95% KM (Percentile Bootstrap) UCL 0.0009583

Maximum 0.0024    95% KM (BCA) UCL 0.0009242

Minimum 0.0000183    95% KM (bootstrap t) UCL 0.00174

Assuming Gamma Distribution    95% KM (z) UCL 0.0009155

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0009454

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002295

   95% KM (t) UCL 0.0009403

5% K-S Critical Value 0.305 SD 0.0006664

K-S Test Statistic 0.747 Mean 0.000538

A-D Test Statistic 0.431 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

nu star 8.545

k star (bias corrected) 0.534 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0011

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0008225

   95% Percentile Bootstrap UCL 0.0006873

SD in Original Scale 0.0005719

Mean in Original Scale 0.0004357
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Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyreneNA

   95% Adjusted Gamma UCL 0.0007603

   95% Gamma Approximate UCL 0.0007222    95% KM (Percentile Bootstrap) UCL 0.0006994

Nu star 53.2 Potential UCLs to Use

AppChi2 37.44    95% KM (t) UCL 0.0007204

Theta star 0.0002484

k star 2.046 99% KM (Chebyshev) UCL 0.0017

SD 0.000273 97.5% KM (Chebyshev) UCL 0.00125

Median 0.0005121 95% KM (Chebyshev) UCL 0.00103

Mean 0.0005083    95% KM (Percentile Bootstrap) UCL 0.0006994

Maximum 0.00109    95% KM (BCA) UCL 0.0007203

Minimum 0.0000453    95% KM (bootstrap t) UCL 0.0007775

Assuming Gamma Distribution    95% KM (z) UCL 0.0007039

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0007284

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001198

   95% KM (t) UCL 0.0007204

5% K-S Critical Value 0.315 SD 0.0002933

K-S Test Statistic 0.716 Mean 0.0005069

A-D Test Statistic 0.501 Nonparametric Statistics

5% A-D Critical Value 0.716 Kaplan-Meier (KM) Method

nu star 16.54

k star (bias corrected) 1.181 Data appear Normal at 5% Significance Level

Theta Star 0.0004292

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0006214

   95% Percentile Bootstrap UCL 0.0006135

SD in Original Scale 0.0002903

Mean in Original Scale 0.0004826

MLE method failed to converge properly Mean in Log Scale -7.873

SD in Log Scale 0.831

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00127    95%  H-Stat (DL/2) UCL 0.00547

SD 0.0006445 SD 1.009

Mean 0.0009537 Mean -7.273

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Test Statistic 0.794

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

the resulting calculations may not be reliable enough tp draw conclusions
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K-S Test Statistic 0.698 Mean 0.0003503

A-D Test Statistic 0.501 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 53.79

k star (bias corrected) 4.482 Data appear Normal at 5% Significance Level

Theta Star 7.816E-05

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0003998

   95% Percentile Bootstrap UCL 0.0003953

SD in Original Scale 0.000105

Mean in Original Scale 0.000343

MLE method failed to converge properly Mean in Log Scale -8.015

SD in Log Scale 0.273

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00142    95%  H-Stat (DL/2) UCL 0.0037

SD 0.0008232 SD 0.878

Mean 0.00103 Mean -7.215

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.797 Shapiro Wilk Test Statistic 0.881

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.00495 Maximum Non-Detect -5.308

Minimum Non-Detect 0.000781 Minimum Non-Detect -7.155

SD of Detected 0.0001447 SD of Detected 0.356

Mean of Detected 0.0003503 Mean of Detected -8.015

Maximum Detected 0.000625 Maximum Detected -7.378

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000235 Minimum Detected -8.356

Number of Missing Values 3 Percent Non-Detects 57.14%

Number of Distinct Detected Data 6 Number of Non-Detect Data 8

General Statistics

Number of Valid Data 14 Number of Detected Data 6
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.946 Shapiro Wilk Test Statistic 0.777

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.0206 Maximum Non-Detect -3.885

Minimum Non-Detect 0.0032 Minimum Non-Detect -5.745

SD of Detected 0.00662 SD of Detected 1.347

Mean of Detected 0.00969 Mean of Detected -5.062

Maximum Detected 0.0169 Maximum Detected -4.08

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000865 Minimum Detected -7.053

Number of Missing Values 1 Percent Non-Detects 75.00%

Number of Distinct Detected Data 4 Number of Non-Detect Data 12

General Statistics

Number of Valid Data 16 Number of Detected Data 4

Note: DL/2 is not a recommended method.

NaphthaleneNA

   95% Adjusted Gamma UCL 0.0004172

   95% Gamma Approximate UCL 0.0004094    95% KM (Percentile Bootstrap) UCL 0.0004469

Nu star 294.3 Potential UCLs to Use

AppChi2 255.6    95% KM (t) UCL 0.0004549

Theta star 3.382E-05

k star 10.51 99% KM (Chebyshev) UCL 0.0009381

SD 0.0001066 97.5% KM (Chebyshev) UCL 0.0007192

Median 0.0003675 95% KM (Chebyshev) UCL 0.0006078

Mean 0.0003555    95% KM (Percentile Bootstrap) UCL 0.0004469

Maximum 0.000625    95% KM (BCA) UCL 0.0004517

Minimum 0.000235    95% KM (bootstrap t) UCL 0.0007549

Assuming Gamma Distribution    95% KM (z) UCL 0.0004475

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0004608

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.907E-05

   95% KM (t) UCL 0.0004549

5% K-S Critical Value 0.333 SD 0.0001321



531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

A B C D E F G H I J K L

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL 0.0168    95% KM (Percentile Bootstrap) UCL 0.0118

Nu star 3.351 Potential UCLs to Use

AppChi2 0.484    95% KM (t) UCL 0.00761

Theta star 0.0231

k star 0.105 99% KM (Chebyshev) UCL 0.0233

SD 0.00525 97.5% KM (Chebyshev) UCL 0.0162

Median 1E-09 95% KM (Chebyshev) UCL 0.0126

Mean 0.00242    95% KM (Percentile Bootstrap) UCL 0.0118

Maximum 0.0169    95% KM (BCA) UCL     N/A    

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00643

Assuming Gamma Distribution    95% KM (z) UCL 0.0074

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00967

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00192

   95% KM (t) UCL 0.00761

5% K-S Critical Value 0.401 SD 0.00534

K-S Test Statistic 0.664 Mean 0.00425

A-D Test Statistic 0.539 Nonparametric Statistics

5% A-D Critical Value 0.664 Kaplan-Meier (KM) Method

nu star 3.968

k star (bias corrected) 0.496 Data appear Normal at 5% Significance Level

Theta Star 0.0195

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00632

   95% Percentile Bootstrap UCL 0.00567

SD in Original Scale 0.0047

Mean in Original Scale 0.00371

MLE method failed to converge properly Mean in Log Scale -6.112

SD in Log Scale 0.947

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00868    95%  H-Stat (DL/2) UCL 0.0132

SD 0.00411 SD 0.782

Mean 0.00688 Mean -5.205
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k star (bias corrected) 1.274 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 3.313E-06    95%  H-Stat (DL/2) UCL 8.559E-06

SD 1.279E-06 SD 0.717

Mean 2.093E-06 Mean -13.26

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.919 Shapiro Wilk Test Statistic 0.911

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.279E-06 SD of Detected 0.717

Mean of Detected 2.093E-06 Mean of Detected -13.26

Maximum Detected 3.618E-06 Maximum Detected -12.53

Raw Statistics Log-transformed Statistics

Minimum Detected 7.02E-07 Minimum Detected -14.17

Number of Missing Values 8 Percent Non-Detects 0.00%

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 5 Number of Detected Data 5

AldrinNA

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   RM7W

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.97 Shapiro Wilk Test Statistic 0.972

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.39 Maximum Non-Detect -0.941

Minimum Non-Detect 0.39 Minimum Non-Detect -0.941

SD of Detected 0.0706 SD of Detected 0.204

Mean of Detected 0.349 Mean of Detected -1.068

Maximum Detected 0.45 Maximum Detected -0.799

Raw Statistics Log-transformed Statistics

Minimum Detected 0.258 Minimum Detected -1.357

Number of Missing Values 6 Percent Non-Detects 16.67%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Arsenicdissolved

   95% Adjusted Gamma UCL 6.937E-06

   95% Gamma Approximate UCL 4.664E-06    95% KM (Percentile Bootstrap) UCL 2.934E-06

Nu star 12.74 Potential UCLs to Use

AppChi2 5.717    95% KM (t) UCL 3.313E-06

Theta star 1.643E-06

k star 1.274 99% KM (Chebyshev) UCL 7.786E-06

SD 1.279E-06 97.5% KM (Chebyshev) UCL 5.666E-06

Median 2.052E-06 95% KM (Chebyshev) UCL 4.587E-06

Mean 2.093E-06    95% KM (Percentile Bootstrap) UCL 2.934E-06

Maximum 3.618E-06    95% KM (BCA) UCL 2.889E-06

Minimum 7.02E-07    95% KM (bootstrap t) UCL 3.554E-06

Assuming Gamma Distribution    95% KM (z) UCL 3.034E-06

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.313E-06

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.721E-07

   95% KM (t) UCL 3.313E-06

5% K-S Critical Value 0.36 SD 1.144E-06

K-S Test Statistic 0.683 Mean 2.093E-06

A-D Test Statistic 0.326 Nonparametric Statistics

5% A-D Critical Value 0.683 Kaplan-Meier (KM) Method

nu star 12.74

Theta Star 1.643E-06
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Mean of Detected 0.406 Mean of Detected -0.911

Maximum Detected 0.5 Maximum Detected -0.693

Raw Statistics Log-transformed Statistics

Minimum Detected 0.335 Minimum Detected -1.094

Number of Missing Values 6 Percent Non-Detects 16.67%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Arsenictotal

   95% Adjusted Gamma UCL 0.439

   95% Gamma Approximate UCL 0.413    95% KM (Percentile Bootstrap) UCL 0.386

Nu star 220.1 Potential UCLs to Use

AppChi2 186.7    95% KM (t) UCL 0.404

Theta star 0.0191

k star 18.34 99% KM (Chebyshev) UCL 0.635

SD 0.0632 97.5% KM (Chebyshev) UCL 0.527

Median 0.344 95% KM (Chebyshev) UCL 0.472

Mean 0.35    95% KM (Percentile Bootstrap) UCL 0.386

Maximum 0.45    95% KM (BCA) UCL 0.391

Minimum 0.258    95% KM (bootstrap t) UCL 0.415

Assuming Gamma Distribution    95% KM (z) UCL 0.393

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.405

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0292

   95% KM (t) UCL 0.404

5% K-S Critical Value 0.357 SD 0.0609

K-S Test Statistic 0.679 Mean 0.345

A-D Test Statistic 0.241 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

nu star 123.1

k star (bias corrected) 12.31 Data appear Normal at 5% Significance Level

Theta Star 0.0284

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.388

   95% Percentile Bootstrap UCL 0.386

SD in Original Scale 0.0641

Mean in Original Scale 0.345

MLE method failed to converge properly Mean in Log Scale -1.079

SD in Log Scale 0.185

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.397    95%  H-Stat (DL/2) UCL 0.437

SD 0.0891 SD 0.294

Mean 0.324 Mean -1.163

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Nu star 372.3 Potential UCLs to Use

Theta star 0.013

k star 31.03 99% KM (Chebyshev) UCL 0.654

SD 0.0574 97.5% KM (Chebyshev) UCL 0.559

Median 0.389 95% KM (Chebyshev) UCL 0.511

Mean 0.404    95% KM (Percentile Bootstrap) UCL 0.443

Maximum 0.5    95% KM (BCA) UCL 0.437

Minimum 0.335    95% KM (bootstrap t) UCL 0.481

Assuming Gamma Distribution    95% KM (z) UCL 0.441

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.451

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0256

   95% KM (t) UCL 0.451

5% K-S Critical Value 0.357 SD 0.0551

K-S Test Statistic 0.678 Mean 0.399

A-D Test Statistic 0.229 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 209.7

k star (bias corrected) 20.97 Data appear Normal at 5% Significance Level

Theta Star 0.0194

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.446

   95% Percentile Bootstrap UCL 0.439

SD in Original Scale 0.0594

Mean in Original Scale 0.4

MLE method failed to converge properly Mean in Log Scale -0.926

SD in Log Scale 0.143

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.454    95%  H-Stat (DL/2) UCL 0.499

SD 0.0962 SD 0.288

Mean 0.375 Mean -1.014

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.959 Shapiro Wilk Test Statistic 0.975

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.433 Maximum Non-Detect -0.837

Minimum Non-Detect 0.433 Minimum Non-Detect -0.837

SD of Detected 0.0639 SD of Detected 0.154
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nu star 8.412

k star (bias corrected) 0.701 Data appear Normal at 5% Significance Level

Theta Star 0.00335

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00334

   95% Percentile Bootstrap UCL 0.00301

SD in Original Scale 0.00204

Mean in Original Scale 0.00191

MLE method failed to converge properly Mean in Log Scale -6.665

SD in Log Scale 0.906

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00336    95%  H-Stat (DL/2) UCL 0.0146

SD 0.00191 SD 0.814

Mean 0.00225 Mean -6.387

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.796 Shapiro Wilk Test Statistic 0.933

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.0042 Maximum Non-Detect -5.473

Minimum Non-Detect 0.0042 Minimum Non-Detect -5.473

SD of Detected 0.00256 SD of Detected 1.062

Mean of Detected 0.00235 Mean of Detected -6.535

Maximum Detected 0.00695 Maximum Detected -4.969

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0004546 Minimum Detected -7.696

Number of Missing Values 3 Percent Non-Detects 40.00%

Number of Distinct Detected Data 6 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 10 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Benzo(a)anthraceneNA

   95% Adjusted Gamma UCL 0.479

   95% Gamma Approximate UCL 0.458    95% KM (Percentile Bootstrap) UCL 0.443

AppChi2 328.6    95% KM (t) UCL 0.451
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Assuming Normal Distribution Assuming Lognormal Distribution

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.772 Shapiro Wilk Test Statistic 0.934

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.0032 Maximum Non-Detect -5.745

Minimum Non-Detect 0.0032 Minimum Non-Detect -5.745

SD of Detected 0.00226 SD of Detected 0.909

Mean of Detected 0.00222 Mean of Detected -6.478

Maximum Detected 0.00655 Maximum Detected -5.028

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000574 Minimum Detected -7.463

Number of Missing Values 3 Percent Non-Detects 40.00%

Number of Distinct Detected Data 6 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 10 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Benzo(a)pyreneNA

   95% Adjusted Gamma UCL 0.00427

   95% Gamma Approximate UCL 0.00389    95% KM (Percentile Bootstrap) UCL 0.0032

Nu star 27.72 Potential UCLs to Use

AppChi2 16.71    95% KM (t) UCL 0.00341

Theta star 0.00169

k star 1.386 99% KM (Chebyshev) UCL 0.00976

SD 0.0019 97.5% KM (Chebyshev) UCL 0.00686

Median 0.00233 95% KM (Chebyshev) UCL 0.00539

Mean 0.00235    95% KM (Percentile Bootstrap) UCL 0.0032

Maximum 0.00695    95% KM (BCA) UCL 0.00336

Minimum 0.0004546    95% KM (bootstrap t) UCL 0.0072

Assuming Gamma Distribution    95% KM (z) UCL 0.00326

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00343

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0007815

   95% KM (t) UCL 0.00341

5% K-S Critical Value 0.34 SD 0.00201

K-S Test Statistic 0.712 Mean 0.00198

A-D Test Statistic 0.396 Nonparametric Statistics

5% A-D Critical Value 0.712 Kaplan-Meier (KM) Method
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Minimum Non-Detect 0.0039 Minimum Non-Detect -5.547

SD of Detected 0.00173 SD of Detected 0.784

Mean of Detected 0.00186 Mean of Detected -6.563

Maximum Detected 0.0049 Maximum Detected -5.319

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0005743 Minimum Detected -7.462

Number of Missing Values 4 Percent Non-Detects 44.44%

Number of Distinct Detected Data 5 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 9 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Benzo(b)fluorantheneNA

   95% Adjusted Gamma UCL 0.00371

   95% Gamma Approximate UCL 0.00343

Nu star 34.81 Potential UCLs to Use

AppChi2 22.31    95% KM (BCA) UCL 0.00288

Theta star 0.00126

k star 1.74 99% KM (Chebyshev) UCL 0.00822

SD 0.00169 97.5% KM (Chebyshev) UCL 0.00586

Median 0.002 95% KM (Chebyshev) UCL 0.00465

Mean 0.0022    95% KM (Percentile Bootstrap) UCL 0.00292

Maximum 0.00655    95% KM (BCA) UCL 0.00288

Minimum 0.000574    95% KM (bootstrap t) UCL 0.00409

Assuming Gamma Distribution    95% KM (z) UCL 0.00292

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00303

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.000638

   95% KM (t) UCL 0.00304

5% K-S Critical Value 0.337 SD 0.00172

K-S Test Statistic 0.708 Mean 0.00187

A-D Test Statistic 0.388 Nonparametric Statistics

5% A-D Critical Value 0.708 Kaplan-Meier (KM) Method

nu star 10.37

k star (bias corrected) 0.864 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00257

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00335

   95% Percentile Bootstrap UCL 0.0029

SD in Original Scale 0.0018

Mean in Original Scale 0.00186

MLE method failed to converge properly Mean in Log Scale -6.59

SD in Log Scale 0.777

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00296    95%  H-Stat (DL/2) UCL 0.00741

SD 0.00171 SD 0.678

Mean 0.00197 Mean -6.462

DL/2 Substitution Method DL/2 Substitution Method
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   95% Gamma Approximate UCL 0.00275

Nu star 37.8 Potential UCLs to Use

AppChi2 24.72    95% KM (BCA) UCL 0.00235

Theta star 0.0008562

k star 2.1 99% KM (Chebyshev) UCL 0.00625

SD 0.00128 97.5% KM (Chebyshev) UCL 0.00449

Median 0.00145 95% KM (Chebyshev) UCL 0.00359

Mean 0.0018    95% KM (Percentile Bootstrap) UCL 0.00235

Maximum 0.0049    95% KM (BCA) UCL 0.00235

Minimum 0.0005743    95% KM (bootstrap t) UCL 0.00336

Assuming Gamma Distribution    95% KM (z) UCL 0.0023

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00238

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0004755

   95% KM (t) UCL 0.0024

5% K-S Critical Value 0.361 SD 0.00124

K-S Test Statistic 0.685 Mean 0.00152

A-D Test Statistic 0.485 Nonparametric Statistics

5% A-D Critical Value 0.685 Kaplan-Meier (KM) Method

nu star 9.232

k star (bias corrected) 0.923 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00201

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0027

   95% Percentile Bootstrap UCL 0.00237

SD in Original Scale 0.00132

Mean in Original Scale 0.00155

MLE method failed to converge properly Mean in Log Scale -6.688

SD in Log Scale 0.652

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00266    95%  H-Stat (DL/2) UCL 0.00934

SD 0.00123 SD 0.58

Mean 0.0019 Mean -6.419

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.736 Shapiro Wilk Test Statistic 0.923

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.0039 Maximum Non-Detect -5.547
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A-D Test Statistic 0.514 Nonparametric Statistics

nu star 10.98

k star (bias corrected) 1.098 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00103

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00204    95%  H-Stat (DL/2) UCL 0.00402

SD 0.0009607 SD 0.691

Mean 0.00113 Mean -7.01

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.735 Shapiro Wilk Test Statistic 0.888

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0009607 SD of Detected 0.691

Mean of Detected 0.00113 Mean of Detected -7.01

Maximum Detected 0.00281 Maximum Detected -5.875

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0004775 Minimum Detected -7.647

Number of Missing Values 8 Percent Non-Detects 0.00%

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyreneNA

   95% Adjusted Gamma UCL 0.00302
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.672 Shapiro Wilk Test Statistic 0.888

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 1 Maximum Non-Detect 0

Minimum Non-Detect 0.25 Minimum Non-Detect -1.386

SD of Detected 6.285 SD of Detected 1.125

Mean of Detected 4.57 Mean of Detected 0.924

Maximum Detected 15.7 Maximum Detected 2.754

Raw Statistics Log-transformed Statistics

Minimum Detected 0.9 Minimum Detected -0.105

Number of Missing Values 4 Percent Non-Detects 37.50%

Number of Distinct Detected Data 5 Number of Non-Detect Data 3

PerchlorateNA

General Statistics

Number of Valid Data 8 Number of Detected Data 5

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.00421

   95% Gamma Approximate UCL 0.00271

Nu star 10.98 Potential UCLs to Use

AppChi2 4.563    95% KM (Chebyshev) UCL 0.003

Theta star 0.00103

k star 1.098 99% KM (Chebyshev) UCL 0.0054

SD 0.0009607 97.5% KM (Chebyshev) UCL 0.00381

Median 0.000767 95% KM (Chebyshev) UCL 0.003

Mean 0.00113    95% KM (Percentile Bootstrap) UCL 0.00188

Maximum 0.00281    95% KM (BCA) UCL 0.00172

Minimum 0.0004775    95% KM (bootstrap t) UCL 0.00484

Assuming Gamma Distribution    95% KM (z) UCL 0.00183

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00204

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0004297

   95% KM (t) UCL 0.00204

5% K-S Critical Value 0.36 SD 0.0008593

K-S Test Statistic 0.684 Mean 0.00113

5% A-D Critical Value 0.684 Kaplan-Meier (KM) Method
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 10.94

   95% Gamma Approximate UCL 8.362

Nu star 9.493 Potential UCLs to Use

AppChi2 3.627    95% KM (BCA) UCL 6.994

Theta star 5.385

k star 0.593 99% KM (Chebyshev) UCL 22.02

SD 5.136 97.5% KM (Chebyshev) UCL 15.01

Median 1.5 95% KM (Chebyshev) UCL 11.44

Mean 3.195    95% KM (Percentile Bootstrap) UCL 6.744

Maximum 15.7    95% KM (BCA) UCL 6.994

Minimum 0.414    95% KM (bootstrap t) UCL 31.2

Assuming Gamma Distribution    95% KM (z) UCL 6.306

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.534

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.892

   95% KM (t) UCL 6.778

5% K-S Critical Value 0.365 SD 4.786

K-S Test Statistic 0.692 Mean 3.194

A-D Test Statistic 0.576 Nonparametric Statistics

5% A-D Critical Value 0.692 Kaplan-Meier (KM) Method

nu star 5.223

k star (bias corrected) 0.522 Data appear Gamma Distributed at 5% Significance Level

Theta Star 8.749

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 8.119

   95% Percentile Bootstrap UCL 6.477

SD in Original Scale 5.265

Mean in Original Scale 2.927

MLE yields a negative mean Mean in Log Scale -0.0618

SD in Log Scale 1.613

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 6.474    95%  H-Stat (DL/2) UCL 12.38

SD 5.247 SD 1.546

Mean 2.959 Mean 0.0297

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Adjusted Level of Significance 0.0086    95% CLT UCL 0.414

nu star 149.3

Approximate Chi Square Value (.05) 122.1 Nonparametric Statistics

k star (bias corrected) 14.93 Data appear Normal at 5% Significance Level

Theta Star 0.0243

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.431    99% Chebyshev (MVUE) UCL 0.655

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.491

   95% Adjusted-CLT UCL 0.43  97.5% Chebyshev (MVUE) UCL 0.546

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.429    95% H-UCL 0.443

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.886 Shapiro Wilk Test Statistic 0.907

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.13

Coefficient of Variation 0.19

SD 0.069

Median 0.337 SD of log Data 0.181

Mean 0.363 Mean of log Data -1.027

Maximum 0.47 Maximum of Log Data -0.755

Raw Statistics Log-transformed Statistics

Minimum 0.303 Minimum of Log Data -1.193

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Arsenicdissolved

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   RM7.5W

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% Modified-t UCL 0.542    99% Chebyshev (MVUE) UCL 0.755

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.603

   95% Adjusted-CLT UCL 0.528  97.5% Chebyshev (MVUE) UCL 0.654

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.542    95% H-UCL 0.553

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.974 Shapiro Wilk Test Statistic 0.971

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.0442

Coefficient of Variation 0.124

SD 0.0602

Median 0.492 SD of log Data 0.125

Mean 0.485 Mean of log Data -0.731

Maximum 0.56 Maximum of Log Data -0.58

Raw Statistics Log-transformed Statistics

Minimum 0.41 Minimum of Log Data -0.892

Number of Valid Observations 5 Number of Distinct Observations 5

Arsenictotal

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.429

   95% Adjusted Gamma UCL 0.487

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.67

   95% Approximate Gamma UCL 0.444

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.498

97.5% Chebyshev(Mean, Sd) UCL 0.556

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.417

Kolmogorov-Smirnov Test Statistic 0.253    95% Percentile Bootstrap UCL 0.407

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 0.734

Anderson-Darling Test Statistic 0.359    95% Bootstrap-t UCL 0.541

   95% Standard Bootstrap UCL 0.409

Adjusted Chi Square Value 111.3    95% Jackknife UCL 0.429
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Potential UCL to Use Use 95% Student's-t UCL 0.542

   95% Adjusted Gamma UCL 0.589

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.752

   95% Approximate Gamma UCL 0.554

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.602

97.5% Chebyshev(Mean, Sd) UCL 0.653

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.522

Kolmogorov-Smirnov Test Statistic 0.189    95% Percentile Bootstrap UCL 0.525

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 0.528

Anderson-Darling Test Statistic 0.214    95% Bootstrap-t UCL 0.54

   95% Standard Bootstrap UCL 0.524

Adjusted Chi Square Value 264.4    95% Jackknife UCL 0.542

Adjusted Level of Significance 0.0086    95% CLT UCL 0.529

nu star 321.7

Approximate Chi Square Value (.05) 281.2 Nonparametric Statistics

k star (bias corrected) 32.17 Data appear Normal at 5% Significance Level

Theta Star 0.0151

Gamma Distribution Test Data Distribution
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k star (bias corrected) 0.795 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 3.973E-06    95%  H-Stat (DL/2) UCL 2.774E-05

SD 1.819E-06 SD 0.981

Mean 2.239E-06 Mean -13.34

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Test Statistic 0.973

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.819E-06 SD of Detected 0.981

Mean of Detected 2.239E-06 Mean of Detected -13.34

Maximum Detected 4.88E-06 Maximum Detected -12.23

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000004 Minimum Detected -14.73

Number of Missing Values 11 Percent Non-Detects 0.00%

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 5 Number of Detected Data 5

AldrinNA

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   RM8.0_SIL

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% DL/2 (t) UCL 0.374    95%  H-Stat (DL/2) UCL 0.379

SD 0.0743 SD 0.236

Mean 0.333 Mean -1.123

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.949 Shapiro Wilk Test Statistic 0.959

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.403 Maximum Non-Detect -0.909

Minimum Non-Detect 0.403 Minimum Non-Detect -0.909

SD of Detected 0.0634 SD of Detected 0.184

Mean of Detected 0.346 Mean of Detected -1.075

Maximum Detected 0.44 Maximum Detected -0.821

Raw Statistics Log-transformed Statistics

Minimum Detected 0.249 Minimum Detected -1.39

Number of Missing Values 4 Percent Non-Detects 9.09%

Number of Distinct Detected Data 10 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 11 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Arsenicdissolved

   95% Adjusted Gamma UCL 1.141E-05

   95% Gamma Approximate UCL 6.579E-06    95% KM (Percentile Bootstrap) UCL 3.468E-06

Nu star 7.947 Potential UCLs to Use

AppChi2 2.704    95% KM (t) UCL 3.973E-06

Theta star 2.817E-06

k star 0.795 99% KM (Chebyshev) UCL 1.033E-05

SD 1.819E-06 97.5% KM (Chebyshev) UCL 7.319E-06

Median 1.601E-06 95% KM (Chebyshev) UCL 5.785E-06

Mean 2.239E-06    95% KM (Percentile Bootstrap) UCL 3.468E-06

Maximum 4.88E-06    95% KM (BCA) UCL 3.468E-06

Minimum 0.0000004    95% KM (bootstrap t) UCL 6.259E-06

Assuming Gamma Distribution    95% KM (z) UCL 3.577E-06

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.973E-06

Data appear Gamma Distributed at 5% Significance Level SE of Mean 8.134E-07

   95% KM (t) UCL 3.973E-06

5% K-S Critical Value 0.361 SD 1.627E-06

K-S Test Statistic 0.686 Mean 2.239E-06

A-D Test Statistic 0.192 Nonparametric Statistics

5% A-D Critical Value 0.686 Kaplan-Meier (KM) Method

nu star 7.947

Theta Star 2.817E-06
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0509 SD of Detected 0.123

Mean of Detected 0.414 Mean of Detected -0.889

Maximum Detected 0.48 Maximum Detected -0.734

Raw Statistics Log-transformed Statistics

Minimum Detected 0.337 Minimum Detected -1.088

Number of Missing Values 4 Percent Non-Detects 0.00%

Number of Distinct Detected Data 10 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 11 Number of Detected Data 11

Note: DL/2 is not a recommended method.

Arsenictotal

   95% Adjusted Gamma UCL 0.388

   95% Gamma Approximate UCL 0.382    95% KM (Percentile Bootstrap) UCL 0.374

Nu star 582.7 Potential UCLs to Use

AppChi2 527.7    95% KM (t) UCL 0.378

Theta star 0.0131

k star 26.49 99% KM (Chebyshev) UCL 0.533

SD 0.0602 97.5% KM (Chebyshev) UCL 0.463

Median 0.338 95% KM (Chebyshev) UCL 0.427

Mean 0.346    95% KM (Percentile Bootstrap) UCL 0.374

Maximum 0.44    95% KM (BCA) UCL 0.377

Minimum 0.249    95% KM (bootstrap t) UCL 0.382

Assuming Gamma Distribution    95% KM (z) UCL 0.375

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.378

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0191

   95% KM (t) UCL 0.378

5% K-S Critical Value 0.266 SD 0.0591

K-S Test Statistic 0.724 Mean 0.343

A-D Test Statistic 0.25 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

nu star 464.7

k star (bias corrected) 23.24 Data appear Normal at 5% Significance Level

Theta Star 0.0149

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.374

   95% Percentile Bootstrap UCL 0.372

   95% MLE (Tiku) UCL 0.441 SD in Original Scale 0.0609

   95% MLE (t) UCL 0.435 Mean in Original Scale 0.344

SD 0.0125 SD in Log Scale 0.177

Mean 0.428 Mean in Log Scale -1.083

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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Raw Statistics Log-transformed Statistics

Percent Non-Detects 62.50%

Number of Distinct Detected Data 6 Number of Non-Detect Data 10

General Statistics

Number of Valid Data 16 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Benzo(a)anthraceneNA

   95% Adjusted Gamma UCL 0.449

   95% Gamma Approximate UCL 0.444    95% KM (Percentile Bootstrap) UCL 0.438

Nu star 1163 Potential UCLs to Use

AppChi2 1085    95% KM (t) UCL 0.442

Theta star 0.00783

k star 52.85 99% KM (Chebyshev) UCL 0.567

SD 0.0509 97.5% KM (Chebyshev) UCL 0.51

Median 0.407 95% KM (Chebyshev) UCL 0.481

Mean 0.414    95% KM (Percentile Bootstrap) UCL 0.438

Maximum 0.48    95% KM (BCA) UCL 0.44

Minimum 0.337    95% KM (bootstrap t) UCL 0.442

Assuming Gamma Distribution    95% KM (z) UCL 0.439

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.442

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0154

   95% KM (t) UCL 0.442

5% K-S Critical Value 0.255 SD 0.0486

K-S Test Statistic 0.727 Mean 0.414

A-D Test Statistic 0.427 Nonparametric Statistics

5% A-D Critical Value 0.727 Kaplan-Meier (KM) Method

nu star 1163

k star (bias corrected) 52.85 Data appear Normal at 5% Significance Level

Theta Star 0.00783

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.442    95%  H-Stat (DL/2) UCL 0.445

SD 0.0509 SD 0.123

Mean 0.414 Mean -0.889

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Shapiro Wilk Test Statistic 0.912 Shapiro Wilk Test Statistic 0.921
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Maximum 0.0108    95% KM (BCA) UCL 0.00323

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00462

Assuming Gamma Distribution    95% KM (z) UCL 0.00285

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0029

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0007785

   95% KM (t) UCL 0.00293

5% K-S Critical Value 0.346 SD 0.00268

K-S Test Statistic 0.729 Mean 0.00157

A-D Test Statistic 0.396 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

nu star 4.979

k star (bias corrected) 0.415 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00733

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00357

   95% Percentile Bootstrap UCL 0.00278

SD in Original Scale 0.00274

Mean in Original Scale 0.00152

MLE method failed to converge properly Mean in Log Scale -7.369

SD in Log Scale 1.251

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00375    95%  H-Stat (DL/2) UCL 0.0137

SD 0.00255 SD 1.063

Mean 0.00263 Mean -6.369

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.768 Shapiro Wilk Test Statistic 0.924

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0084 Maximum Non-Detect -4.78

Minimum Non-Detect 0.0021 Minimum Non-Detect -6.166

SD of Detected 0.0042 SD of Detected 1.66

Mean of Detected 0.00304 Mean of Detected -6.81

Maximum Detected 0.0108 Maximum Detected -4.533

Minimum Detected 0.000167 Minimum Detected -8.698
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   95% Percentile Bootstrap UCL 0.00223

SD in Original Scale 0.00141

Mean in Original Scale 0.00139

MLE method failed to converge properly Mean in Log Scale -7.015

SD in Log Scale 1.021

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00259    95%  H-Stat (DL/2) UCL 0.0231

SD 0.00137 SD 0.982

Mean 0.00147 Mean -6.902

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.877 Shapiro Wilk Test Statistic 0.961

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.002 Maximum Non-Detect -6.215

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

SD of Detected 0.00151 SD of Detected 1.098

Mean of Detected 0.00156 Mean of Detected -6.901

Maximum Detected 0.00383 Maximum Detected -5.564

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000267 Minimum Detected -8.228

Number of Missing Values 10 Percent Non-Detects 16.67%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Benzo(b)fluorantheneNA

   95% Adjusted Gamma UCL 0.00662

   95% Gamma Approximate UCL 0.00605

Nu star 14.18 Potential UCLs to Use

AppChi2 6.698    95% KM (t) UCL 0.00293

Theta star 0.00645

k star 0.443 99% KM (Chebyshev) UCL 0.00931

SD 0.00265 97.5% KM (Chebyshev) UCL 0.00643

Median 0.00286 95% KM (Chebyshev) UCL 0.00496

Mean 0.00286    95% KM (Percentile Bootstrap) UCL 0.00296
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UCL Statistics

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.0021 Maximum Non-Detect -6.166

Minimum Non-Detect 0.0021 Minimum Non-Detect -6.166

SD of Detected 0.00111 SD of Detected 1.059

Mean of Detected 0.0011 Mean of Detected -7.244

Maximum Detected 0.00288 Maximum Detected -5.85

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000219 Minimum Detected -8.426

Number of Missing Values 10 Percent Non-Detects 16.67%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyreneNA

   95% Adjusted Gamma UCL 0.00542

   95% Gamma Approximate UCL 0.00371    95% KM (Percentile Bootstrap) UCL 0.00236

Nu star 10.1 Potential UCLs to Use

AppChi2 4.006    95% KM (t) UCL 0.00259

Theta star 0.00175

k star 0.842 99% KM (Chebyshev) UCL 0.00728

SD 0.00137 97.5% KM (Chebyshev) UCL 0.00509

Median 0.0009515 95% KM (Chebyshev) UCL 0.00397

Mean 0.00147    95% KM (Percentile Bootstrap) UCL 0.00236

Maximum 0.00383    95% KM (BCA) UCL 0.00236

Minimum 0.000267    95% KM (bootstrap t) UCL 0.00494

Assuming Gamma Distribution    95% KM (z) UCL 0.00237

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00257

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0005918

   95% KM (t) UCL 0.00259

5% K-S Critical Value 0.363 SD 0.00129

K-S Test Statistic 0.689 Mean 0.00139

A-D Test Statistic 0.267 Nonparametric Statistics

5% A-D Critical Value 0.689 Kaplan-Meier (KM) Method

nu star 6.431

k star (bias corrected) 0.643 Data appear Normal at 5% Significance Level

Theta Star 0.00243

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00253
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.00388

   95% Gamma Approximate UCL 0.00269    95% KM (Percentile Bootstrap) UCL 0.00174

Nu star 10.54 Potential UCLs to Use

AppChi2 4.282    95% KM (t) UCL 0.00191

Theta star 0.00125

k star 0.878 99% KM (Chebyshev) UCL 0.00541

SD 0.0009892 97.5% KM (Chebyshev) UCL 0.00378

Median 0.000845 95% KM (Chebyshev) UCL 0.00295

Mean 0.00109    95% KM (Percentile Bootstrap) UCL 0.00174

Maximum 0.00288    95% KM (BCA) UCL 0.00174

Minimum 0.000219    95% KM (bootstrap t) UCL 0.00409

Assuming Gamma Distribution    95% KM (z) UCL 0.00175

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00191

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0004402

   95% KM (t) UCL 0.00191

5% K-S Critical Value 0.363 SD 0.0009389

K-S Test Statistic 0.688 Mean 0.00103

A-D Test Statistic 0.276 Nonparametric Statistics

5% A-D Critical Value 0.688 Kaplan-Meier (KM) Method

nu star 6.53

k star (bias corrected) 0.653 Data appear Normal at 5% Significance Level

Theta Star 0.00169

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00184

   95% Percentile Bootstrap UCL 0.00165

SD in Original Scale 0.00102

Mean in Original Scale 0.001

MLE method failed to converge properly Mean in Log Scale -7.301

SD in Log Scale 0.958

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00191    95%  H-Stat (DL/2) UCL 0.0209

SD 0.0009892 SD 0.96

Mean 0.00109 Mean -7.18

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.851 Shapiro Wilk Test Statistic 0.959
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RM8.5W General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   RM8.5W

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Arsenictotal

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 0.368 Minimum of Log Data -1

Maximum 0.54 Maximum of Log Data -0.616

Mean 0.435 Mean of log Data -0.844

Median 0.446 SD of log Data 0.158

SD 0.0704

Coefficient of Variation 0.162

Skewness 0.75

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.889 Shapiro Wilk Test Statistic 0.896

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.502    95% H-UCL 0.516

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.569

   95% Adjusted-CLT UCL 0.498  97.5% Chebyshev (MVUE) UCL 0.627

   95% Modified-t UCL 0.503    99% Chebyshev (MVUE) UCL 0.741

Gamma Distribution Test Data Distribution

k star (bias corrected) 19.83 Data appear Normal at 5% Significance Level

Theta Star 0.0219

nu star 198.3

Approximate Chi Square Value (.05) 166.7 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 0.486

Adjusted Chi Square Value 154    95% Jackknife UCL 0.502

   95% Standard Bootstrap UCL 0.481

Anderson-Darling Test Statistic 0.391    95% Bootstrap-t UCL 0.534

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 0.495

Kolmogorov-Smirnov Test Statistic 0.247    95% Percentile Bootstrap UCL 0.485

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.487

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.572

97.5% Chebyshev(Mean, Sd) UCL 0.631

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.748

   95% Approximate Gamma UCL 0.517

   95% Adjusted Gamma UCL 0.56

Potential UCL to Use Use 95% Student's-t UCL 0.502
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Adjusted Level of Significance 0.0086    95% CLT UCL 0.455

nu star 51.02

Approximate Chi Square Value (.05) 35.62 Nonparametric Statistics

k star (bias corrected) 5.102 Data appear Normal at 5% Significance Level

Theta Star 0.0731

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.477    99% Chebyshev (MVUE) UCL 0.922

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.614

   95% Adjusted-CLT UCL 0.441  97.5% Chebyshev (MVUE) UCL 0.718

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.479    95% H-UCL 0.569

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Test Statistic 0.925

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.554

Coefficient of Variation 0.298

SD 0.111

Median 0.397 SD of log Data 0.331

Mean 0.373 Mean of log Data -1.027

Maximum 0.493 Maximum of Log Data -0.707

Raw Statistics Log-transformed Statistics

Minimum 0.218 Minimum of Log Data -1.526

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Arsenicdissolved

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   RM9.5W

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% Modified-t UCL 0.61    99% Chebyshev (MVUE) UCL 1.039

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.733

   95% Adjusted-CLT UCL 0.591  97.5% Chebyshev (MVUE) UCL 0.836

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.609    95% H-UCL 0.661

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.969 Shapiro Wilk Test Statistic 0.968

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.311

Coefficient of Variation 0.242

SD 0.12

Median 0.476 SD of log Data 0.248

Mean 0.495 Mean of log Data -0.728

Maximum 0.668 Maximum of Log Data -0.403

Raw Statistics Log-transformed Statistics

Minimum 0.337 Minimum of Log Data -1.088

Number of Valid Observations 5 Number of Distinct Observations 5

Arsenictotal

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.479

   95% Adjusted Gamma UCL 0.632

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.868

   95% Approximate Gamma UCL 0.534

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.59

97.5% Chebyshev(Mean, Sd) UCL 0.683

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.439

Kolmogorov-Smirnov Test Statistic 0.225    95% Percentile Bootstrap UCL 0.439

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.44

Anderson-Darling Test Statistic 0.282    95% Bootstrap-t UCL 0.458

   95% Standard Bootstrap UCL 0.446

Adjusted Chi Square Value 30.09    95% Jackknife UCL 0.479
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Potential UCL to Use Use 95% Student's-t UCL 0.609

   95% Adjusted Gamma UCL 0.737

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.028

   95% Approximate Gamma UCL 0.649

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.728

97.5% Chebyshev(Mean, Sd) UCL 0.83

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.574

Kolmogorov-Smirnov Test Statistic 0.21    95% Percentile Bootstrap UCL 0.574

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.696

Anderson-Darling Test Statistic 0.245    95% Bootstrap-t UCL 0.619

   95% Standard Bootstrap UCL 0.574

Adjusted Chi Square Value 57.11    95% Jackknife UCL 0.609

Adjusted Level of Significance 0.0086    95% CLT UCL 0.583

nu star 85.04

Approximate Chi Square Value (.05) 64.78 Nonparametric Statistics

k star (bias corrected) 8.504 Data appear Normal at 5% Significance Level

Theta Star 0.0582

Gamma Distribution Test Data Distribution
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k star (bias corrected) 1.317 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 3.787E-06    95%  H-Stat (DL/2) UCL 1.272E-05

SD 1.475E-06 SD 0.941

Mean 2.703E-06 Mean -13.07

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.971 Shapiro Wilk Test Statistic 0.794

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.475E-06 SD of Detected 0.941

Mean of Detected 2.703E-06 Mean of Detected -13.07

Maximum Detected 4.68E-06 Maximum Detected -12.27

Raw Statistics Log-transformed Statistics

Minimum Detected 2.96E-07 Minimum Detected -15.03

Number of Missing Values 7 Percent Non-Detects 0.00%

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 7 Number of Detected Data 7

AldrinNA

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   W005

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.931 Shapiro Wilk Test Statistic 0.942

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.397 Maximum Non-Detect -0.925

Minimum Non-Detect 0.397 Minimum Non-Detect -0.925

SD of Detected 0.11 SD of Detected 0.35

Mean of Detected 0.313 Mean of Detected -1.214

Maximum Detected 0.48 Maximum Detected -0.734

Raw Statistics Log-transformed Statistics

Minimum Detected 0.2 Minimum Detected -1.609

Number of Missing Values 6 Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Arsenicdissolved

   95% Adjusted Gamma UCL 6.333E-06

   95% Gamma Approximate UCL 5.135E-06    95% KM (Percentile Bootstrap) UCL 3.54E-06

Nu star 18.44 Potential UCLs to Use

AppChi2 9.707    95% KM (t) UCL 3.787E-06

Theta star 2.053E-06

k star 1.317 99% KM (Chebyshev) UCL 8.251E-06

SD 1.475E-06 97.5% KM (Chebyshev) UCL 6.185E-06

Median 2.955E-06 95% KM (Chebyshev) UCL 5.134E-06

Mean 2.703E-06    95% KM (Percentile Bootstrap) UCL 3.54E-06

Maximum 4.68E-06    95% KM (BCA) UCL 3.483E-06

Minimum 2.96E-07    95% KM (bootstrap t) UCL 3.593E-06

Assuming Gamma Distribution    95% KM (z) UCL 3.62E-06

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.787E-06

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.575E-07

   95% KM (t) UCL 3.787E-06

5% K-S Critical Value 0.315 SD 1.366E-06

K-S Test Statistic 0.715 Mean 2.703E-06

A-D Test Statistic 0.498 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 18.44

Theta Star 2.053E-06
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Mean of Detected 0.456 Mean of Detected -0.8

Maximum Detected 0.55 Maximum Detected -0.598

Raw Statistics Log-transformed Statistics

Minimum Detected 0.317 Minimum Detected -1.15

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 7 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Arsenictotal

   95% Adjusted Gamma UCL 0.441

   95% Gamma Approximate UCL 0.406    95% KM (Percentile Bootstrap) UCL 0.374

Nu star 93.87 Potential UCLs to Use

AppChi2 72.52    95% KM (t) UCL 0.39

Theta star 0.0468

k star 6.705 99% KM (Chebyshev) UCL 0.729

SD 0.1 97.5% KM (Chebyshev) UCL 0.572

Median 0.322 95% KM (Chebyshev) UCL 0.492

Mean 0.314    95% KM (Percentile Bootstrap) UCL 0.374

Maximum 0.48    95% KM (BCA) UCL 0.373

Minimum 0.2    95% KM (bootstrap t) UCL 0.422

Assuming Gamma Distribution    95% KM (z) UCL 0.377

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.391

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0424

   95% KM (t) UCL 0.39

5% K-S Critical Value 0.332 SD 0.0977

K-S Test Statistic 0.698 Mean 0.308

A-D Test Statistic 0.259 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 61.02

k star (bias corrected) 5.085 Data appear Normal at 5% Significance Level

Theta Star 0.0615

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.375

   95% Percentile Bootstrap UCL 0.364

SD in Original Scale 0.102

Mean in Original Scale 0.307

MLE method failed to converge properly Mean in Log Scale -1.227

SD in Log Scale 0.321

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.377    95%  H-Stat (DL/2) UCL 0.414

SD 0.109 SD 0.354

Mean 0.296 Mean -1.272

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Nu star 265 Potential UCLs to Use

Theta star 0.0241

k star 18.93 99% KM (Chebyshev) UCL 0.766

SD 0.0822 97.5% KM (Chebyshev) UCL 0.65

Median 0.461 95% KM (Chebyshev) UCL 0.592

Mean 0.456    95% KM (Percentile Bootstrap) UCL 0.501

Maximum 0.55    95% KM (BCA) UCL 0.502

Minimum 0.317    95% KM (bootstrap t) UCL 0.508

Assuming Gamma Distribution    95% KM (z) UCL 0.507

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.517

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0311

   95% KM (t) UCL 0.517

5% K-S Critical Value 0.311 SD 0.0761

K-S Test Statistic 0.707 Mean 0.456

A-D Test Statistic 0.307 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

nu star 265

k star (bias corrected) 18.93 Data appear Normal at 5% Significance Level

Theta Star 0.0241

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.517    95%  H-Stat (DL/2) UCL 0.535

SD 0.0822 SD 0.193

Mean 0.456 Mean -0.8

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.943 Shapiro Wilk Test Statistic 0.916

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0822 SD of Detected 0.193
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nu star 34.4

k star (bias corrected) 2.15 Data appear Normal at 5% Significance Level

Theta Star 0.0005332

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00161    95%  H-Stat (DL/2) UCL 0.00211

SD 0.000692 SD 0.608

Mean 0.00115 Mean -6.93

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.911 Shapiro Wilk Test Statistic 0.98

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.000692 SD of Detected 0.608

Mean of Detected 0.00115 Mean of Detected -6.93

Maximum Detected 0.0024 Maximum Detected -6.032

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000381 Minimum Detected -7.873

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Note: DL/2 is not a recommended method.

Benzo(a)anthraceneNA

   95% Adjusted Gamma UCL 0.555

   95% Gamma Approximate UCL 0.53    95% KM (Percentile Bootstrap) UCL 0.501

AppChi2 228.3    95% KM (t) UCL 0.517
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Assuming Normal Distribution Assuming Lognormal Distribution

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.864 Shapiro Wilk Test Statistic 0.967

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.0016 Maximum Non-Detect -6.438

Minimum Non-Detect 0.0016 Minimum Non-Detect -6.438

SD of Detected 0.000591 SD of Detected 0.536

Mean of Detected 0.00101 Mean of Detected -7.028

Maximum Detected 0.00215 Maximum Detected -6.143

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0004426 Minimum Detected -7.723

Number of Missing Values 6 Percent Non-Detects 12.50%

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 8 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Benzo(a)pyreneNA

   95% Adjusted Gamma UCL 0.00202

   95% Gamma Approximate UCL 0.00179    95% KM (Percentile Bootstrap) UCL 0.00154

Nu star 34.4 Potential UCLs to Use

AppChi2 21.98    95% KM (t) UCL 0.00161

Theta star 0.0005332

k star 2.15 99% KM (Chebyshev) UCL 0.00358

SD 0.000692 97.5% KM (Chebyshev) UCL 0.00267

Median 0.0009318 95% KM (Chebyshev) UCL 0.00221

Mean 0.00115    95% KM (Percentile Bootstrap) UCL 0.00154

Maximum 0.0024    95% KM (BCA) UCL 0.00153

Minimum 0.000381    95% KM (bootstrap t) UCL 0.0019

Assuming Gamma Distribution    95% KM (z) UCL 0.00155

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00161

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002446

   95% KM (t) UCL 0.00161

5% K-S Critical Value 0.296 SD 0.0006473

K-S Test Statistic 0.721 Mean 0.00115

A-D Test Statistic 0.208 Nonparametric Statistics

5% A-D Critical Value 0.721 Kaplan-Meier (KM) Method
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Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0005665 SD of Detected 0.514

Mean of Detected 0.00108 Mean of Detected -6.948

Maximum Detected 0.0021 Maximum Detected -6.166

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0004801 Minimum Detected -7.642

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Note: DL/2 is not a recommended method.

Benzo(b)fluorantheneNA

   95% Adjusted Gamma UCL 0.00163

   95% Gamma Approximate UCL 0.00147    95% KM (Percentile Bootstrap) UCL 0.00133

Nu star 47.1 Potential UCLs to Use

AppChi2 32.35    95% KM (t) UCL 0.00138

Theta star 0.0003441

k star 2.944 99% KM (Chebyshev) UCL 0.00304

SD 0.0005472 97.5% KM (Chebyshev) UCL 0.00227

Median 0.0008955 95% KM (Chebyshev) UCL 0.00189

Mean 0.00101    95% KM (Percentile Bootstrap) UCL 0.00133

Maximum 0.00215    95% KM (BCA) UCL 0.00134

Minimum 0.0004426    95% KM (bootstrap t) UCL 0.00182

Assuming Gamma Distribution    95% KM (z) UCL 0.00133

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00138

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002064

   95% KM (t) UCL 0.00138

5% K-S Critical Value 0.313 SD 0.0005272

K-S Test Statistic 0.71 Mean 0.0009856

A-D Test Statistic 0.294 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

nu star 33.54

k star (bias corrected) 2.396 Data appear Normal at 5% Significance Level

Theta Star 0.0004213

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00141

   95% Percentile Bootstrap UCL 0.00129

SD in Original Scale 0.000553

Mean in Original Scale 0.0009808

MLE method failed to converge properly Mean in Log Scale -7.044

SD in Log Scale 0.498

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00135    95%  H-Stat (DL/2) UCL 0.00188

SD 0.0005521 SD 0.497

Mean 0.0009831 Mean -7.041

DL/2 Substitution Method DL/2 Substitution Method
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   95% Gamma Approximate UCL 0.00158    95% KM (Percentile Bootstrap) UCL 0.0014

Nu star 45.93 Potential UCLs to Use

AppChi2 31.38    95% KM (t) UCL 0.00146

Theta star 0.000376

k star 2.87 99% KM (Chebyshev) UCL 0.00307

SD 0.0005665 97.5% KM (Chebyshev) UCL 0.00233

Median 0.000927 95% KM (Chebyshev) UCL 0.00195

Mean 0.00108    95% KM (Percentile Bootstrap) UCL 0.0014

Maximum 0.0021    95% KM (BCA) UCL 0.00142

Minimum 0.0004801    95% KM (bootstrap t) UCL 0.00167

Assuming Gamma Distribution    95% KM (z) UCL 0.00141

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00146

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002003

   95% KM (t) UCL 0.00146

5% K-S Critical Value 0.295 SD 0.00053

K-S Test Statistic 0.719 Mean 0.00108

A-D Test Statistic 0.213 Nonparametric Statistics

5% A-D Critical Value 0.719 Kaplan-Meier (KM) Method

nu star 45.93

k star (bias corrected) 2.87 Data appear Normal at 5% Significance Level

Theta Star 0.000376

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00146    95%  H-Stat (DL/2) UCL 0.00174

SD 0.0005665 SD 0.514

Mean 0.00108 Mean -6.948

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.913 Shapiro Wilk Test Statistic 0.971

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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A-D Test Statistic 0.289 Nonparametric Statistics

nu star 8.898

k star (bias corrected) 0.89 Data appear Normal at 5% Significance Level

Theta Star 0.0001621

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.000217

   95% Percentile Bootstrap UCL 0.0001946

   95% MLE (Tiku) UCL 0.000219 SD in Original Scale 0.0001112

   95% MLE (t) UCL 0.0002113 Mean in Original Scale 0.0001249

SD 0.0001217 SD in Log Scale 0.992

Mean 0.0001112 Mean in Log Scale -9.354

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0002165    95%  H-Stat (DL/2) UCL 0.00138

SD 0.0001101 SD 0.95

Mean 0.0001259 Mean -9.322

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.888 Shapiro Wilk Test Statistic 0.929

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.0000691 Maximum Non-Detect -9.58

Minimum Non-Detect 0.0000691 Minimum Non-Detect -9.58

SD of Detected 0.0001125 SD of Detected 0.925

Mean of Detected 0.0001442 Mean of Detected -9.131

Maximum Detected 0.000329 Maximum Detected -8.019

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000255 Minimum Detected -10.58

Number of Missing Values 8 Percent Non-Detects 16.67%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthraceneNA

   95% Adjusted Gamma UCL 0.00175



478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

A B C D E F G H I J K L

Mean 0.0006674 Mean -7.442

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.84 Shapiro Wilk Test Statistic 0.939

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.000689 Maximum Non-Detect -7.28

Minimum Non-Detect 0.000689 Minimum Non-Detect -7.28

SD of Detected 0.0004171 SD of Detected 0.517

Mean of Detected 0.0007212 Mean of Detected -7.354

Maximum Detected 0.0015 Maximum Detected -6.505

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00037 Minimum Detected -7.902

Number of Missing Values 7 Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyreneNA

   95% Adjusted Gamma UCL 0.0004116

   95% Gamma Approximate UCL 0.0002941    95% KM (Percentile Bootstrap) UCL 0.0001982

Nu star 11.97 Potential UCLs to Use

AppChi2 5.21    95% KM (t) UCL 0.0002182

Theta star 0.0001282

k star 0.998 99% KM (Chebyshev) UCL 0.0005873

SD 0.0001082 97.5% KM (Chebyshev) UCL 0.000415

Median 0.0001117 95% KM (Chebyshev) UCL 0.0003272

Mean 0.000128    95% KM (Percentile Bootstrap) UCL 0.0001982

Maximum 0.000329    95% KM (BCA) UCL 0.0002165

Minimum 0.0000255    95% KM (bootstrap t) UCL 0.0002601

Assuming Gamma Distribution    95% KM (z) UCL 0.000201

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0002172

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.652E-05

   95% KM (t) UCL 0.0002182

5% K-S Critical Value 0.361 SD 0.0001019

K-S Test Statistic 0.685 Mean 0.0001244

5% A-D Critical Value 0.685 Kaplan-Meier (KM) Method



531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

A B C D E F G H I J K L

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.0012

   95% Gamma Approximate UCL 0.00105    95% KM (Percentile Bootstrap) UCL 0.000943

Nu star 39.95 Potential UCLs to Use

AppChi2 26.47    95% KM (t) UCL 0.0009765

Theta star 0.0002434

k star 2.853 99% KM (Chebyshev) UCL 0.0022

SD 0.0003872 97.5% KM (Chebyshev) UCL 0.00163

Median 0.0005354 95% KM (Chebyshev) UCL 0.00135

Mean 0.0006946    95% KM (Percentile Bootstrap) UCL 0.000943

Maximum 0.0015    95% KM (BCA) UCL 0.0009449

Minimum 0.00037    95% KM (bootstrap t) UCL 0.00124

Assuming Gamma Distribution    95% KM (z) UCL 0.000931

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0009732

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001526

   95% KM (t) UCL 0.0009765

5% K-S Critical Value 0.333 SD 0.0003675

K-S Test Statistic 0.699 Mean 0.00068

A-D Test Statistic 0.325 Nonparametric Statistics

5% A-D Critical Value 0.699 Kaplan-Meier (KM) Method

nu star 27.48

k star (bias corrected) 2.29 Data appear Normal at 5% Significance Level

Theta Star 0.0003149

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00101

   95% Percentile Bootstrap UCL 0.0009309

   95% MLE (Tiku) UCL 0.00108 SD in Original Scale 0.000396

   95% MLE (t) UCL 0.0009413 Mean in Original Scale 0.0006801

SD 0.0005121 SD in Log Scale 0.494

Mean 0.0005651 Mean in Log Scale -7.409

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0009659    95%  H-Stat (DL/2) UCL 0.00116

SD 0.0004065 SD 0.527
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k star (bias corrected) 2.2 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 3.15E-06

   95% Percentile Bootstrap UCL 3.099E-06

   95% MLE (Tiku) UCL 3.554E-06 SD in Original Scale 1.199E-06

   95% MLE (t) UCL 3.303E-06 Mean in Original Scale 2.337E-06

SD 1.313E-06 SD in Log Scale 0.494

Mean 2.223E-06 Mean in Log Scale -13.07

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 3.316E-06    95%  H-Stat (DL/2) UCL 3.987E-06

SD 1.25E-06 SD 0.54

Mean 2.288E-06 Mean -13.11

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.931 Shapiro Wilk Test Statistic 0.956

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 2.22E-06 Maximum Non-Detect -13.02

Minimum Non-Detect 2.22E-06 Minimum Non-Detect -13.02

SD of Detected 1.24E-06 SD of Detected 0.507

Mean of Detected 2.523E-06 Mean of Detected -12.99

Maximum Detected 4.385E-06 Maximum Detected -12.34

Raw Statistics Log-transformed Statistics

Minimum Detected 1.203E-06 Minimum Detected -13.63

Number of Missing Values 6 Percent Non-Detects 16.67%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 6 Number of Detected Data 5

AldrinNA

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   W011

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.926 Shapiro Wilk Test Statistic 0.917

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.435 Maximum Non-Detect -0.834

Minimum Non-Detect 0.435 Minimum Non-Detect -0.834

SD of Detected 0.0679 SD of Detected 0.165

Mean of Detected 0.421 Mean of Detected -0.876

Maximum Detected 0.5 Maximum Detected -0.693

Raw Statistics Log-transformed Statistics

Minimum Detected 0.337 Minimum Detected -1.089

Number of Missing Values 5 Percent Non-Detects 16.67%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Arsenictotal

   95% Adjusted Gamma UCL 4.423E-06

   95% Gamma Approximate UCL 3.733E-06    95% KM (Percentile Bootstrap) UCL 3.255E-06

Nu star 35.68 Potential UCLs to Use

AppChi2 23.01    95% KM (t) UCL 3.35E-06

Theta star 8.098E-07

k star 2.973 99% KM (Chebyshev) UCL 7.345E-06

SD 1.144E-06 97.5% KM (Chebyshev) UCL 5.48E-06

Median 2.26E-06 95% KM (Chebyshev) UCL 4.53E-06

Mean 2.408E-06    95% KM (Percentile Bootstrap) UCL 3.255E-06

Maximum 4.385E-06    95% KM (BCA) UCL 3.273E-06

Minimum 1.203E-06    95% KM (bootstrap t) UCL 3.793E-06

Assuming Gamma Distribution    95% KM (z) UCL 3.164E-06

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.339E-06

Data appear Gamma Distributed at 5% Significance Level SE of Mean 5.034E-07

   95% KM (t) UCL 3.35E-06

5% K-S Critical Value 0.358 SD 1.099E-06

K-S Test Statistic 0.681 Mean 2.336E-06

A-D Test Statistic 0.273 Nonparametric Statistics

5% A-D Critical Value 0.681 Kaplan-Meier (KM) Method

nu star 22

Theta Star 1.147E-06
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Mean of Detected 0.00207 Mean of Detected -7.103

Maximum Detected 0.01 Maximum Detected -4.605

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000113 Minimum Detected -9.088

Percent Non-Detects 41.67%

Number of Distinct Detected Data 7 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 12 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Benzo(a)anthraceneNA

   95% Adjusted Gamma UCL 0.5

   95% Gamma Approximate UCL 0.475    95% KM (Percentile Bootstrap) UCL 0.46

Nu star 318.5 Potential UCLs to Use

AppChi2 278.1    95% KM (t) UCL 0.466

Theta star 0.0156

k star 26.54 99% KM (Chebyshev) UCL 0.691

SD 0.0624 97.5% KM (Chebyshev) UCL 0.586

Median 0.416 95% KM (Chebyshev) UCL 0.532

Mean 0.415    95% KM (Percentile Bootstrap) UCL 0.46

Maximum 0.5    95% KM (BCA) UCL 0.46

Minimum 0.337    95% KM (bootstrap t) UCL 0.47

Assuming Gamma Distribution    95% KM (z) UCL 0.456

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.466

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0283

   95% KM (t) UCL 0.466

5% K-S Critical Value 0.357 SD 0.0615

K-S Test Statistic 0.678 Mean 0.409

A-D Test Statistic 0.356 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 187.8

k star (bias corrected) 18.78 Data appear Normal at 5% Significance Level

Theta Star 0.0224

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.453

   95% Percentile Bootstrap UCL 0.453

   95% MLE (Tiku) UCL 0.476 SD in Original Scale 0.0663

   95% MLE (t) UCL 0.468 Mean in Original Scale 0.41

SD 0.0402 SD in Log Scale 0.162

Mean 0.435 Mean in Log Scale -0.903

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.472    95%  H-Stat (DL/2) UCL 0.512

SD 0.103 SD 0.304

Mean 0.387 Mean -0.985

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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A B C D E F G H I J K L

SD 0.00262 97.5% KM (Chebyshev) UCL 0.00664

Median 0.00144 95% KM (Chebyshev) UCL 0.0051

Mean 0.00206    95% KM (Percentile Bootstrap) UCL 0.00299

Maximum 0.01    95% KM (BCA) UCL 0.0031

Minimum 0.000113    95% KM (bootstrap t) UCL 0.0065

Assuming Gamma Distribution    95% KM (z) UCL 0.00287

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00295

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0008211

   95% KM (t) UCL 0.00299

5% K-S Critical Value 0.324 SD 0.0026

K-S Test Statistic 0.742 Mean 0.00152

A-D Test Statistic 0.567 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

nu star 6.622

k star (bias corrected) 0.473 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00437

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00383

   95% Percentile Bootstrap UCL 0.00302

SD in Original Scale 0.00272

Mean in Original Scale 0.0015

MLE method failed to converge properly Mean in Log Scale -7.258

SD in Log Scale 1.162

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00395    95%  H-Stat (DL/2) UCL 0.0201

SD 0.00274 SD 1.264

Mean 0.00253 Mean -6.558

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.582 Shapiro Wilk Test Statistic 0.956

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.67%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0078 Maximum Non-Detect -4.854

Minimum Non-Detect 0.0042 Minimum Non-Detect -5.473

SD of Detected 0.00353 SD of Detected 1.422
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00136    95%  H-Stat (DL/2) UCL 0.0395

SD 0.0006253 SD 1.382

Mean 0.000845 Mean -7.558

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.982 Shapiro Wilk Test Statistic 0.839

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0006253 SD of Detected 1.382

Mean of Detected 0.000845 Mean of Detected -7.558

Maximum Detected 0.00179 Maximum Detected -6.324

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000401 Minimum Detected -10.12

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Benzo(a)pyreneNA

   95% Adjusted Gamma UCL 0.00418

   95% Gamma Approximate UCL 0.00379

Nu star 20.23 Potential UCLs to Use

AppChi2 11.02    95% KM (BCA) UCL 0.0031

Theta star 0.00245

k star 0.843 99% KM (Chebyshev) UCL 0.00969
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5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Test Statistic 0.938

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0004332 SD of Detected 0.59

Mean of Detected 0.0007984 Mean of Detected -7.269

Maximum Detected 0.00149 Maximum Detected -6.511

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0003176 Minimum Detected -8.055

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Benzo(b)fluorantheneNA

   95% Adjusted Gamma UCL 0.00368

   95% Gamma Approximate UCL 0.00239    95% KM (Percentile Bootstrap) UCL 0.00124

Nu star 8.386 Potential UCLs to Use

AppChi2 2.961    95% KM (t) UCL 0.00136

Theta star 0.00121

k star 0.699 99% KM (Chebyshev) UCL 0.00339

SD 0.0006253 97.5% KM (Chebyshev) UCL 0.00244

Median 0.0008717 95% KM (Chebyshev) UCL 0.00196

Mean 0.000845    95% KM (Percentile Bootstrap) UCL 0.00124

Maximum 0.00179    95% KM (BCA) UCL 0.00125

Minimum 0.0000401    95% KM (bootstrap t) UCL 0.00139

Assuming Gamma Distribution    95% KM (z) UCL 0.00126

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00136

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002553

   95% KM (t) UCL 0.00136

5% K-S Critical Value 0.34 SD 0.0005708

K-S Test Statistic 0.713 Mean 0.000845

A-D Test Statistic 0.348 Nonparametric Statistics

5% A-D Critical Value 0.713 Kaplan-Meier (KM) Method

nu star 8.386

k star (bias corrected) 0.699 Data appear Normal at 5% Significance Level

Theta Star 0.00121
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Maximum Detected 0.00131 Maximum Detected -6.639

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00024 Minimum Detected -8.335

Number of Missing Values 7 Percent Non-Detects 0.00%

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyreneNA

   95% Adjusted Gamma UCL 0.0017

   95% Gamma Approximate UCL 0.00138    95% KM (Percentile Bootstrap) UCL 0.00107

Nu star 24.39 Potential UCLs to Use

AppChi2 14.14    95% KM (t) UCL 0.00115

Theta star 0.0003928

k star 2.032 99% KM (Chebyshev) UCL 0.00256

SD 0.0004332 97.5% KM (Chebyshev) UCL 0.0019

Median 0.0007805 95% KM (Chebyshev) UCL 0.00157

Mean 0.0007984    95% KM (Percentile Bootstrap) UCL 0.00107

Maximum 0.00149    95% KM (BCA) UCL 0.00107

Minimum 0.0003176    95% KM (bootstrap t) UCL 0.00123

Assuming Gamma Distribution    95% KM (z) UCL 0.00109

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00115

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001769

   95% KM (t) UCL 0.00115

5% K-S Critical Value 0.334 SD 0.0003955

K-S Test Statistic 0.7 Mean 0.0007984

A-D Test Statistic 0.274 Nonparametric Statistics

5% A-D Critical Value 0.7 Kaplan-Meier (KM) Method

nu star 24.39

k star (bias corrected) 2.032 Data appear Normal at 5% Significance Level

Theta Star 0.0003928

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00115    95%  H-Stat (DL/2) UCL 0.00177

SD 0.0004332 SD 0.59

Mean 0.0007984 Mean -7.269

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level



372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

A B C D E F G H I J K L

Theta star 0.0005446

k star 1.187 99% KM (Chebyshev) UCL 0.0026

SD 0.0004395 97.5% KM (Chebyshev) UCL 0.00187

Median 0.0006201 95% KM (Chebyshev) UCL 0.0015

Mean 0.0006463    95% KM (Percentile Bootstrap) UCL 0.0009617

Maximum 0.00131    95% KM (BCA) UCL 0.0009617

Minimum 0.00024    95% KM (bootstrap t) UCL 0.00118

Assuming Gamma Distribution    95% KM (z) UCL 0.0009696

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00107

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001966

   95% KM (t) UCL 0.00107

5% K-S Critical Value 0.36 SD 0.0003931

K-S Test Statistic 0.683 Mean 0.0006463

A-D Test Statistic 0.311 Nonparametric Statistics

5% A-D Critical Value 0.683 Kaplan-Meier (KM) Method

nu star 11.87

k star (bias corrected) 1.187 Data appear Normal at 5% Significance Level

Theta Star 0.0005446

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00107    95%  H-Stat (DL/2) UCL 0.00272

SD 0.0004395 SD 0.728

Mean 0.0006463 Mean -7.546

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.91 Shapiro Wilk Test Statistic 0.916

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0004395 SD of Detected 0.728

Mean of Detected 0.0006463 Mean of Detected -7.546
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.00226

   95% Gamma Approximate UCL 0.00149    95% KM (Percentile Bootstrap) UCL 0.0009617

Nu star 11.87 Potential UCLs to Use

AppChi2 5.14    95% KM (t) UCL 0.00107
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k star (bias corrected) 2.562 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 2.721E-06

   95% Percentile Bootstrap UCL 2.683E-06

   95% MLE (Tiku) UCL 2.812E-06 SD in Original Scale 1.187E-06

   95% MLE (t) UCL 2.793E-06 Mean in Original Scale 2.035E-06

SD 1.278E-06 SD in Log Scale 0.706

Mean 1.937E-06 Mean in Log Scale -13.29

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 2.832E-06    95%  H-Stat (DL/2) UCL 9.171E-06

SD 1.254E-06 SD 1.011

Mean 1.993E-06 Mean -13.43

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.963 Shapiro Wilk Test Statistic 0.936

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 3.41E-07 Maximum Non-Detect -14.89

Minimum Non-Detect 3.41E-07 Minimum Non-Detect -14.89

SD of Detected 1.096E-06 SD of Detected 0.557

Mean of Detected 2.253E-06 Mean of Detected -13.12

Maximum Detected 3.89E-06 Maximum Detected -12.46

Raw Statistics Log-transformed Statistics

Minimum Detected 8.43E-07 Minimum Detected -13.99

Number of Missing Values 9 Percent Non-Detects 12.50%

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 8 Number of Detected Data 7

AldrinNA

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   W023

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.793 Shapiro Wilk Test Statistic 0.794

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.378 Maximum Non-Detect -0.974

Minimum Non-Detect 0.378 Minimum Non-Detect -0.974

SD of Detected 0.101 SD of Detected 0.334

Mean of Detected 0.294 Mean of Detected -1.275

Maximum Detected 0.433 Maximum Detected -0.836

Raw Statistics Log-transformed Statistics

Minimum Detected 0.207 Minimum Detected -1.575

Number of Missing Values 7 Percent Non-Detects 11.11%

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 9 Number of Detected Data 8

Note: DL/2 is not a recommended method.

Arsenicdissolved

   95% Adjusted Gamma UCL 3.884E-06

   95% Gamma Approximate UCL 3.384E-06    95% KM (Percentile Bootstrap) UCL 2.731E-06

Nu star 26.98 Potential UCLs to Use

AppChi2 16.13    95% KM (t) UCL 2.842E-06

Theta star 1.2E-06

k star 1.686 99% KM (Chebyshev) UCL 6.096E-06

SD 1.204E-06 97.5% KM (Chebyshev) UCL 4.599E-06

Median 2.105E-06 95% KM (Chebyshev) UCL 3.837E-06

Mean 2.024E-06    95% KM (Percentile Bootstrap) UCL 2.731E-06

Maximum 3.89E-06    95% KM (BCA) UCL 2.768E-06

Minimum 4.222E-07    95% KM (bootstrap t) UCL 2.96E-06

Assuming Gamma Distribution    95% KM (z) UCL 2.741E-06

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.831E-06

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.039E-07

   95% KM (t) UCL 2.842E-06

5% K-S Critical Value 0.313 SD 1.058E-06

K-S Test Statistic 0.71 Mean 2.077E-06

A-D Test Statistic 0.247 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

nu star 35.86

Theta Star 8.794E-07
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Maximum Detected 0.54 Maximum Detected -0.616

Raw Statistics Log-transformed Statistics

Minimum Detected 0.307 Minimum Detected -1.181

Number of Missing Values 7 Percent Non-Detects 11.11%

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

Arsenictotal

General Statistics

Number of Valid Data 9 Number of Detected Data 8

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.378

   95% Gamma Approximate UCL 0.361

Nu star 138.4 Potential UCLs to Use

AppChi2 112.2    95% KM (Chebyshev) UCL 0.435

Theta star 0.0381

k star 7.691 99% KM (Chebyshev) UCL 0.624

SD 0.0944 97.5% KM (Chebyshev) UCL 0.499

Median 0.289 95% KM (Chebyshev) UCL 0.435

Mean 0.293    95% KM (Percentile Bootstrap) UCL 0.343

Maximum 0.433    95% KM (BCA) UCL 0.335

Minimum 0.207    95% KM (bootstrap t) UCL 0.363

Assuming Gamma Distribution    95% KM (z) UCL 0.344

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.351

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0337

   95% KM (t) UCL 0.351

5% K-S Critical Value 0.294 SD 0.0922

K-S Test Statistic 0.715 Mean 0.289

A-D Test Statistic 0.811 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 103.1

k star (bias corrected) 6.444 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0456

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.35

   95% Percentile Bootstrap UCL 0.337

SD in Original Scale 0.0956

Mean in Original Scale 0.289

MLE method failed to converge properly Mean in Log Scale -1.289

SD in Log Scale 0.315

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.344    95%  H-Stat (DL/2) UCL 0.362

SD 0.101 SD 0.339

Mean 0.282 Mean -1.319

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Theta star 0.0235

k star 17.65 99% KM (Chebyshev) UCL 0.708

SD 0.0847 97.5% KM (Chebyshev) UCL 0.597

Median 0.426 95% KM (Chebyshev) UCL 0.541

Mean 0.414    95% KM (Percentile Bootstrap) UCL 0.461

Maximum 0.54    95% KM (BCA) UCL 0.46

Minimum 0.307    95% KM (bootstrap t) UCL 0.464

Assuming Gamma Distribution    95% KM (z) UCL 0.46

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.466

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0299

   95% KM (t) UCL 0.466

5% K-S Critical Value 0.294 SD 0.0836

K-S Test Statistic 0.716 Mean 0.41

A-D Test Statistic 0.491 Nonparametric Statistics

5% A-D Critical Value 0.716 Kaplan-Meier (KM) Method

nu star 251.4

k star (bias corrected) 15.71 Data appear Normal at 5% Significance Level

Theta Star 0.0268

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.456

   95% Percentile Bootstrap UCL 0.458

   95% MLE (Tiku) UCL 0.478 SD in Original Scale 0.0872

   95% MLE (t) UCL 0.47 Mean in Original Scale 0.412

SD 0.0733 SD in Log Scale 0.216

Mean 0.425 Mean in Log Scale -0.908

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.465    95%  H-Stat (DL/2) UCL 0.474

SD 0.11 SD 0.311

Mean 0.397 Mean -0.963

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.902 Shapiro Wilk Test Statistic 0.885

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.408 Maximum Non-Detect -0.897

Minimum Non-Detect 0.408 Minimum Non-Detect -0.897

SD of Detected 0.0878 SD of Detected 0.218

Mean of Detected 0.421 Mean of Detected -0.885
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   95% BCA Bootstrap UCL 0.00256

   95% Percentile Bootstrap UCL 0.00197

SD in Original Scale 0.00237

Mean in Original Scale 0.000835

MLE method failed to converge properly Mean in Log Scale -8.22

SD in Log Scale 1.154

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00308    95%  H-Stat (DL/2) UCL 0.0272

SD 0.00256 SD 1.542

Mean 0.00199 Mean -7.115

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.428 Shapiro Wilk Test Statistic 0.826

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.12%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0078 Maximum Non-Detect -4.854

Minimum Non-Detect 0.0021 Minimum Non-Detect -6.166

SD of Detected 0.00325 SD of Detected 1.495

Mean of Detected 0.00133 Mean of Detected -8.08

Maximum Detected 0.01 Maximum Detected -4.605

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000052 Minimum Detected -9.864

Percent Non-Detects 47.06%

Number of Distinct Detected Data 9 Number of Non-Detect Data 8

General Statistics

Number of Valid Data 17 Number of Detected Data 9

Note: DL/2 is not a recommended method.

Benzo(a)anthraceneNA

   95% Adjusted Gamma UCL 0.489

   95% Gamma Approximate UCL 0.475    95% KM (Percentile Bootstrap) UCL 0.461

Nu star 317.7 Potential UCLs to Use

AppChi2 277.4    95% KM (t) UCL 0.466
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Test Statistic 0.781

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0001971 SD of Detected 1.21

Mean of Detected 0.0002794 Mean of Detected -8.608

Maximum Detected 0.0006287 Maximum Detected -7.372

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000263 Minimum Detected -10.55

Number of Missing Values 9 Percent Non-Detects 0.00%

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Note: DL/2 is not a recommended method.

Benzo(a)pyreneNA

   95% Adjusted Gamma UCL 0.00259

   95% Gamma Approximate UCL 0.00243

Nu star 22.31 Potential UCLs to Use

AppChi2 12.57  97.5% KM (Chebyshev) UCL 0.00452

Theta star 0.00209

k star 0.656 99% KM (Chebyshev) UCL 0.00671

SD 0.00232 97.5% KM (Chebyshev) UCL 0.00452

Median 0.0006594 95% KM (Chebyshev) UCL 0.0034

Mean 0.00137    95% KM (Percentile Bootstrap) UCL 0.00196

Maximum 0.01    95% KM (BCA) UCL 0.00198

Minimum 0.000052    95% KM (bootstrap t) UCL 0.0106

Assuming Gamma Distribution    95% KM (z) UCL 0.0018

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00183

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0005921

   95% KM (t) UCL 0.00186

5% K-S Critical Value 0.296 SD 0.0023

K-S Test Statistic 0.781 Mean 0.0008219

A-D Test Statistic 1.546 Nonparametric Statistics

5% A-D Critical Value 0.781 Kaplan-Meier (KM) Method

nu star 6.658

k star (bias corrected) 0.37 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0036

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000238 Minimum Detected -10.65

Number of Missing Values 9 Percent Non-Detects 0.00%

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Note: DL/2 is not a recommended method.

Benzo(b)fluorantheneNA

   95% Adjusted Gamma UCL 0.0007178

   95% Gamma Approximate UCL 0.0005859    95% KM (Percentile Bootstrap) UCL 0.0003877

Nu star 14.5 Potential UCLs to Use

AppChi2 6.917    95% KM (t) UCL 0.0004115

Theta star 0.0003083

k star 0.906 99% KM (Chebyshev) UCL 0.0009727

SD 0.0001971 97.5% KM (Chebyshev) UCL 0.0007146

Median 0.0002813 95% KM (Chebyshev) UCL 0.0005832

Mean 0.0002794    95% KM (Percentile Bootstrap) UCL 0.0003877

Maximum 0.0006287    95% KM (BCA) UCL 0.0003816

Minimum 0.0000263    95% KM (bootstrap t) UCL 0.0004134

Assuming Gamma Distribution    95% KM (z) UCL 0.0003941

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0004115

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 6.968E-05

   95% KM (t) UCL 0.0004115

5% K-S Critical Value 0.3 SD 0.0001843

K-S Test Statistic 0.731 Mean 0.0002794

A-D Test Statistic 0.698 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

nu star 14.5

k star (bias corrected) 0.906 Data appear Normal at 5% Significance Level

Theta Star 0.0003083

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0004115    95%  H-Stat (DL/2) UCL 0.00232

SD 0.0001971 SD 1.21

Mean 0.0002794 Mean -8.608

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818
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k star 1.231 99% KM (Chebyshev) UCL 0.00116

SD 0.000227 97.5% KM (Chebyshev) UCL 0.0008645

Median 0.0003112 95% KM (Chebyshev) UCL 0.0007131

Mean 0.0003633    95% KM (Percentile Bootstrap) UCL 0.0004893

Maximum 0.00082    95% KM (BCA) UCL 0.0004922

Minimum 0.0000238    95% KM (bootstrap t) UCL 0.0005732

Assuming Gamma Distribution    95% KM (z) UCL 0.0004953

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0005153

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 8.025E-05

   95% KM (t) UCL 0.0005153

5% K-S Critical Value 0.298 SD 0.0002123

K-S Test Statistic 0.725 Mean 0.0003633

A-D Test Statistic 0.723 Nonparametric Statistics

5% A-D Critical Value 0.725 Kaplan-Meier (KM) Method

nu star 19.69

k star (bias corrected) 1.231 Data appear Normal at 5% Significance Level

Theta Star 0.0002952

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0005153    95%  H-Stat (DL/2) UCL 0.00189

SD 0.000227 SD 1.046

Mean 0.0003633 Mean -8.217

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.893 Shapiro Wilk Test Statistic 0.736

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.000227 SD of Detected 1.046

Mean of Detected 0.0003633 Mean of Detected -8.217

Maximum Detected 0.00082 Maximum Detected -7.106
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   95% BCA Bootstrap UCL 0.00226

   95% Percentile Bootstrap UCL 0.00174

SD in Original Scale 0.00202

Mean in Original Scale 0.0007598

MLE method failed to converge properly Mean in Log Scale -8.081

SD in Log Scale 0.933

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00277    95%  H-Stat (DL/2) UCL 0.0146

SD 0.00222 SD 1.336

Mean 0.00183 Mean -7.05

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.462 Shapiro Wilk Test Statistic 0.545

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.12%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0084 Maximum Non-Detect -4.78

Minimum Non-Detect 0.000382 Minimum Non-Detect -7.87

SD of Detected 0.00317 SD of Detected 1.393

Mean of Detected 0.00142 Mean of Detected -7.901

Maximum Detected 0.0086 Maximum Detected -4.756

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000184 Minimum Detected -8.601

Percent Non-Detects 58.82%

Number of Distinct Detected Data 7 Number of Non-Detect Data 10

General Statistics

Number of Valid Data 17 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyreneNA

   95% Adjusted Gamma UCL 0.0007959

   95% Gamma Approximate UCL 0.0006734    95% KM (Percentile Bootstrap) UCL 0.0004893

Nu star 19.69 Potential UCLs to Use

AppChi2 10.63    95% KM (t) UCL 0.0005153

Theta star 0.0002952
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.00249

   95% Gamma Approximate UCL 0.00236

Nu star 30.04 Potential UCLs to Use

AppChi2 18.52    95% KM (BCA) UCL 0.0017

Theta star 0.00165

k star 0.884 99% KM (Chebyshev) UCL 0.00585

SD 0.00195 97.5% KM (Chebyshev) UCL 0.00394

Median 0.00123 95% KM (Chebyshev) UCL 0.00297

Mean 0.00146    95% KM (Percentile Bootstrap) UCL 0.0017

Maximum 0.0086    95% KM (BCA) UCL 0.0017

Minimum 0.000184    95% KM (bootstrap t) UCL 0.0297

Assuming Gamma Distribution    95% KM (z) UCL 0.00156

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00157

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0005166

   95% KM (t) UCL 0.00162

5% K-S Critical Value 0.328 SD 0.00197

K-S Test Statistic 0.755 Mean 0.0007142

A-D Test Statistic 1.897 Nonparametric Statistics

5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method

nu star 5.146

k star (bias corrected) 0.368 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00386

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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k star (bias corrected) 5.085 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.375

   95% Percentile Bootstrap UCL 0.366

SD in Original Scale 0.102

Mean in Original Scale 0.307

MLE method failed to converge properly Mean in Log Scale -1.227

SD in Log Scale 0.321

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.377    95%  H-Stat (DL/2) UCL 0.414

SD 0.109 SD 0.354

Mean 0.296 Mean -1.272

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.931 Shapiro Wilk Test Statistic 0.942

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.397 Maximum Non-Detect -0.925

Minimum Non-Detect 0.397 Minimum Non-Detect -0.925

SD of Detected 0.11 SD of Detected 0.35

Mean of Detected 0.313 Mean of Detected -1.214

Maximum Detected 0.48 Maximum Detected -0.734

Raw Statistics Log-transformed Statistics

Minimum Detected 0.2 Minimum Detected -1.609

Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 7 Number of Detected Data 6

Arsenicdissolved

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   WorkSheet.wst

Full Precision   OFF

W005 General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Warning:  There are only 7 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 7 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.67

Coefficient of Variation 0.18

SD 0.0822

Median 0.461 SD of log Data 0.193

Mean 0.456 Mean of log Data -0.8

Maximum 0.55 Maximum of Log Data -0.598

Raw Statistics Log-transformed Statistics

Minimum 0.317 Minimum of Log Data -1.15

General Statistics

Number of Valid Observations 7 Number of Distinct Observations 7

Note: DL/2 is not a recommended method.

Arsenictotal

   95% Adjusted Gamma UCL 0.441

   95% Gamma Approximate UCL 0.406    95% KM (Percentile Bootstrap) UCL 0.372

Nu star 93.87 Potential UCLs to Use

AppChi2 72.52    95% KM (t) UCL 0.39

Theta star 0.0468

k star 6.705 99% KM (Chebyshev) UCL 0.729

SD 0.1 97.5% KM (Chebyshev) UCL 0.572

Median 0.322 95% KM (Chebyshev) UCL 0.492

Mean 0.314    95% KM (Percentile Bootstrap) UCL 0.372

Maximum 0.48    95% KM (BCA) UCL 0.372

Minimum 0.2    95% KM (bootstrap t) UCL 0.411

Assuming Gamma Distribution    95% KM (z) UCL 0.377

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.391

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0424

   95% KM (t) UCL 0.39

5% K-S Critical Value 0.332 SD 0.0977

K-S Test Statistic 0.698 Mean 0.308

A-D Test Statistic 0.259 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 61.02

Theta Star 0.0615
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Potential UCL to Use Use 95% Student's-t UCL 0.517

   95% Adjusted Gamma UCL 0.555

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.766

   95% Approximate Gamma UCL 0.53

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.592

97.5% Chebyshev(Mean, Sd) UCL 0.65

Kolmogorov-Smirnov 5% Critical Value 0.311    95% BCA Bootstrap UCL 0.499

Kolmogorov-Smirnov Test Statistic 0.216    95% Percentile Bootstrap UCL 0.502

Anderson-Darling 5% Critical Value 0.707    95% Hall's Bootstrap UCL 0.502

Anderson-Darling Test Statistic 0.307    95% Bootstrap-t UCL 0.506

   95% Standard Bootstrap UCL 0.503

Adjusted Chi Square Value 217.9    95% Jackknife UCL 0.517

Adjusted Level of Significance 0.0158    95% CLT UCL 0.507

nu star 265

Approximate Chi Square Value (.05) 228.3 Nonparametric Statistics

k star (bias corrected) 18.93 Data appear Normal at 5% Significance Level

Theta Star 0.0241

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.515    99% Chebyshev (MVUE) UCL 0.789

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.602

   95% Adjusted-CLT UCL 0.499  97.5% Chebyshev (MVUE) UCL 0.665

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.517    95% H-UCL 0.535

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.803 Shapiro Wilk Critical Value 0.803

Shapiro Wilk Test Statistic 0.943 Shapiro Wilk Test Statistic 0.916

Normal Distribution Test Lognormal Distribution Test
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k star (bias corrected) 18.78 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.452

   95% Percentile Bootstrap UCL 0.449

   95% MLE (Tiku) UCL 0.476 SD in Original Scale 0.0663

   95% MLE (t) UCL 0.468 Mean in Original Scale 0.41

SD 0.0402 SD in Log Scale 0.162

Mean 0.435 Mean in Log Scale -0.903

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.472    95%  H-Stat (DL/2) UCL 0.512

SD 0.103 SD 0.304

Mean 0.387 Mean -0.985

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.926 Shapiro Wilk Test Statistic 0.917

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.435 Maximum Non-Detect -0.834

Minimum Non-Detect 0.435 Minimum Non-Detect -0.834

SD of Detected 0.0679 SD of Detected 0.165

Mean of Detected 0.421 Mean of Detected -0.876

Maximum Detected 0.5 Maximum Detected -0.693

Raw Statistics Log-transformed Statistics

Minimum Detected 0.337 Minimum Detected -1.089

Percent Non-Detects 16.67%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Arsenictotal

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   W011

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.5

   95% Gamma Approximate UCL 0.475    95% KM (Percentile Bootstrap) UCL 0.463

Nu star 318.5 Potential UCLs to Use

AppChi2 278.1    95% KM (t) UCL 0.466

Theta star 0.0156

k star 26.54 99% KM (Chebyshev) UCL 0.691

SD 0.0624 97.5% KM (Chebyshev) UCL 0.586

Median 0.416 95% KM (Chebyshev) UCL 0.532

Mean 0.415    95% KM (Percentile Bootstrap) UCL 0.463

Maximum 0.5    95% KM (BCA) UCL 0.46

Minimum 0.337    95% KM (bootstrap t) UCL 0.47

Assuming Gamma Distribution    95% KM (z) UCL 0.456

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.466

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0283

   95% KM (t) UCL 0.466

5% K-S Critical Value 0.357 SD 0.0615

K-S Test Statistic 0.678 Mean 0.409

A-D Test Statistic 0.356 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 187.8

Theta Star 0.0224



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

A B C D E F G H I J K L

k star (bias corrected) 6.444 Data do not follow a Discernable Distribution (0.05)

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.342

   95% Percentile Bootstrap UCL 0.342

SD in Original Scale 0.0956

Mean in Original Scale 0.289

MLE method failed to converge properly Mean in Log Scale -1.289

SD in Log Scale 0.315

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.344    95%  H-Stat (DL/2) UCL 0.362

SD 0.101 SD 0.339

Mean 0.282 Mean -1.319

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.793 Shapiro Wilk Test Statistic 0.794

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.378 Maximum Non-Detect -0.974

Minimum Non-Detect 0.378 Minimum Non-Detect -0.974

SD of Detected 0.101 SD of Detected 0.334

Mean of Detected 0.294 Mean of Detected -1.275

Maximum Detected 0.433 Maximum Detected -0.836

Raw Statistics Log-transformed Statistics

Minimum Detected 0.207 Minimum Detected -1.575

Percent Non-Detects 11.11%

Number of Distinct Detected Data 7 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 9 Number of Detected Data 8

Arsenicdissolved

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   W023

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.902 Shapiro Wilk Test Statistic 0.885

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.408 Maximum Non-Detect -0.897

Minimum Non-Detect 0.408 Minimum Non-Detect -0.897

SD of Detected 0.0878 SD of Detected 0.218

Mean of Detected 0.421 Mean of Detected -0.885

Maximum Detected 0.54 Maximum Detected -0.616

Raw Statistics Log-transformed Statistics

Minimum Detected 0.307 Minimum Detected -1.181

Percent Non-Detects 11.11%

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

Arsenictotal

General Statistics

Number of Valid Data 9 Number of Detected Data 8

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.378

   95% Gamma Approximate UCL 0.361

Nu star 138.4 Potential UCLs to Use

AppChi2 112.2    95% KM (Chebyshev) UCL 0.435

Theta star 0.0381

k star 7.691 99% KM (Chebyshev) UCL 0.624

SD 0.0944 97.5% KM (Chebyshev) UCL 0.499

Median 0.289 95% KM (Chebyshev) UCL 0.435

Mean 0.293    95% KM (Percentile Bootstrap) UCL 0.341

Maximum 0.433    95% KM (BCA) UCL 0.343

Minimum 0.207    95% KM (bootstrap t) UCL 0.362

Assuming Gamma Distribution    95% KM (z) UCL 0.344

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.351

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0337

   95% KM (t) UCL 0.351

5% K-S Critical Value 0.294 SD 0.0922

K-S Test Statistic 0.715 Mean 0.289

A-D Test Statistic 0.811 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 103.1

Theta Star 0.0456
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.489

   95% Gamma Approximate UCL 0.475    95% KM (Percentile Bootstrap) UCL 0.46

Nu star 317.7 Potential UCLs to Use

AppChi2 277.4    95% KM (t) UCL 0.466

Theta star 0.0235

k star 17.65 99% KM (Chebyshev) UCL 0.708

SD 0.0847 97.5% KM (Chebyshev) UCL 0.597

Median 0.426 95% KM (Chebyshev) UCL 0.541

Mean 0.414    95% KM (Percentile Bootstrap) UCL 0.46

Maximum 0.54    95% KM (BCA) UCL 0.458

Minimum 0.307    95% KM (bootstrap t) UCL 0.466

Assuming Gamma Distribution    95% KM (z) UCL 0.46

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.466

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0299

   95% KM (t) UCL 0.466

5% K-S Critical Value 0.294 SD 0.0836

K-S Test Statistic 0.716 Mean 0.41

A-D Test Statistic 0.491 Nonparametric Statistics

5% A-D Critical Value 0.716 Kaplan-Meier (KM) Method

nu star 251.4

k star (bias corrected) 15.71 Data appear Normal at 5% Significance Level

Theta Star 0.0268

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.457

   95% Percentile Bootstrap UCL 0.455

   95% MLE (Tiku) UCL 0.478 SD in Original Scale 0.0872

   95% MLE (t) UCL 0.47 Mean in Original Scale 0.412

SD 0.0733 SD in Log Scale 0.216

Mean 0.425 Mean in Log Scale -0.908

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.465    95%  H-Stat (DL/2) UCL 0.474

SD 0.11 SD 0.311

Mean 0.397 Mean -0.963

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

A B C D E F G H I J K L

A-D Test Statistic 0.776 Nonparametric Statistics

nu star 570.5

k star (bias corrected) 9.509 Data appear Normal at 5% Significance Level

Theta Star 0.0352

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.356

   95% Percentile Bootstrap UCL 0.354

   95% MLE (Tiku) UCL 0.548 SD in Original Scale 0.0972

   95% MLE (t) UCL 0.525 Mean in Original Scale 0.327

SD 0.0441 SD in Log Scale 0.3

Mean 0.512 Mean in Log Scale -1.161

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.346    95%  H-Stat (DL/2) UCL 0.348

SD 0.106 SD 0.339

Mean 0.316 Mean -1.208

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.927 5% Shapiro Wilk Critical Value 0.927

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Test Statistic 0.914

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.57%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 0.452 Maximum Non-Detect -0.794

Minimum Non-Detect 0.378 Minimum Non-Detect -0.974

SD of Detected 0.103 SD of Detected 0.32

Mean of Detected 0.335 Mean of Detected -1.143

Maximum Detected 0.567 Maximum Detected -0.568

Raw Statistics Log-transformed Statistics

Minimum Detected 0.197 Minimum Detected -1.623

Percent Non-Detects 14.29%

Number of Distinct Detected Data 25 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 35 Number of Detected Data 30

Arsenicdissolved

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   Study Area Wide

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.441    95%  H-Stat (DL/2) UCL 0.442

SD 0.101 SD 0.272

Mean 0.412 Mean -0.921

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.979 Shapiro Wilk Test Statistic 0.961

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.86%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 29

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 0.508 Maximum Non-Detect -0.677

Minimum Non-Detect 0.408 Minimum Non-Detect -0.897

SD of Detected 0.0867 SD of Detected 0.213

Mean of Detected 0.429 Mean of Detected -0.867

Maximum Detected 0.603 Maximum Detected -0.505

Raw Statistics Log-transformed Statistics

Minimum Detected 0.257 Minimum Detected -1.359

Percent Non-Detects 8.57%

Number of Distinct Detected Data 27 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 35 Number of Detected Data 32

Note: DL/2 is not a recommended method.

Arsenictotal

   95% Adjusted Gamma UCL 0.365

   95% Gamma Approximate UCL 0.364    95% KM (Percentile Bootstrap) UCL 0.356

Nu star 785 Potential UCLs to Use

AppChi2 721    95% KM (t) UCL 0.357

Theta star 0.0298

k star 11.21 99% KM (Chebyshev) UCL 0.504

SD 0.0953 97.5% KM (Chebyshev) UCL 0.438

Median 0.328 95% KM (Chebyshev) UCL 0.405

Mean 0.334    95% KM (Percentile Bootstrap) UCL 0.356

Maximum 0.567    95% KM (BCA) UCL 0.357

Minimum 0.197    95% KM (bootstrap t) UCL 0.357

Assuming Gamma Distribution    95% KM (z) UCL 0.356

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.357

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0177

   95% KM (t) UCL 0.357

5% K-S Critical Value 0.16 SD 0.0992

K-S Test Statistic 0.745 Mean 0.327

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.454

   95% Gamma Approximate UCL 0.452    95% KM (Percentile Bootstrap) UCL 0.446

Nu star 1637 Potential UCLs to Use

AppChi2 1544    95% KM (t) UCL 0.449

Theta star 0.0183

k star 23.38 99% KM (Chebyshev) UCL 0.573

SD 0.0836 97.5% KM (Chebyshev) UCL 0.517

Median 0.435 95% KM (Chebyshev) UCL 0.489

Mean 0.427    95% KM (Percentile Bootstrap) UCL 0.446

Maximum 0.603    95% KM (BCA) UCL 0.447

Minimum 0.257    95% KM (bootstrap t) UCL 0.449

Assuming Gamma Distribution    95% KM (z) UCL 0.448

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.449

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.015

   95% KM (t) UCL 0.449

5% K-S Critical Value 0.155 SD 0.0854

K-S Test Statistic 0.745 Mean 0.424

A-D Test Statistic 0.33 Nonparametric Statistics

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

nu star 1385

k star (bias corrected) 21.64 Data appear Normal at 5% Significance Level

Theta Star 0.0198

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.449

   95% Percentile Bootstrap UCL 0.447

   95% MLE (Tiku) UCL 0.571 SD in Original Scale 0.0848

   95% MLE (t) UCL 0.561 Mean in Original Scale 0.424

SD 0.0259 SD in Log Scale 0.208

Mean 0.554 Mean in Log Scale -0.878
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Adjusted Level of Significance 0.0086    95% CLT UCL 7.673

nu star 16.62

Approximate Chi Square Value (.05) 8.399 Nonparametric Statistics

k star (bias corrected) 1.662 Data appear Normal at 5% Significance Level

Theta Star 3.129

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 8.611    99% Chebyshev (MVUE) UCL 17.69

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10.63

   95% Adjusted-CLT UCL 8.998  97.5% Chebyshev (MVUE) UCL 13.01

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.405    95% H-UCL 12.7

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.79 Shapiro Wilk Test Statistic 0.922

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.845

Coefficient of Variation 0.646

SD 3.361

Median 4.5 SD of log Data 0.557

Mean 5.2 Mean of log Data 1.512

Maximum 11 Maximum of Log Data 2.398

Raw Statistics Log-transformed Statistics

Minimum 2.46 Minimum of Log Data 0.9

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Aluminum

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   SMB_EA4

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% Modified-t UCL 0.338    99% Chebyshev (MVUE) UCL 0.539

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.4

   95% Adjusted-CLT UCL 0.315  97.5% Chebyshev (MVUE) UCL 0.447

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.34    95% H-UCL 0.361

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.897 Shapiro Wilk Test Statistic 0.859

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -1.326

Coefficient of Variation 0.174

SD 0.0507

Median 0.31 SD of log Data 0.19

Mean 0.292 Mean of log Data -1.245

Maximum 0.34 Maximum of Log Data -1.079

Raw Statistics Log-transformed Statistics

Minimum 0.21 Minimum of Log Data -1.561

Number of Valid Observations 5 Number of Distinct Observations 5

Arsenic

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 8.405

   95% Adjusted Gamma UCL 14.36

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20.16

   95% Approximate Gamma UCL 10.29

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.75

97.5% Chebyshev(Mean, Sd) UCL 14.59

Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 8.4

Kolmogorov-Smirnov Test Statistic 0.318    95% Percentile Bootstrap UCL 7.772

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 19.05

Anderson-Darling Test Statistic 0.435    95% Bootstrap-t UCL 12.98

   95% Standard Bootstrap UCL 7.38

Adjusted Chi Square Value 6.018    95% Jackknife UCL 8.405
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Shapiro Wilk Test Statistic 0.84 Shapiro Wilk Test Statistic 0.923

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.643

Coefficient of Variation 0.407

SD 0.00193

Median 0.004 SD of log Data 0.365

Mean 0.00474 Mean of log Data -5.409

Maximum 0.008 Maximum of Log Data -4.828

Raw Statistics Log-transformed Statistics

Minimum 0.003 Minimum of Log Data -5.809

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Cadmium

Potential UCL to Use Use 95% Student's-t UCL 0.34

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 0.392

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.518

   95% Approximate Gamma UCL 0.357

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.391

97.5% Chebyshev(Mean, Sd) UCL 0.434

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.316

Kolmogorov-Smirnov Test Statistic 0.263    95% Percentile Bootstrap UCL 0.322

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 0.316

Anderson-Darling Test Statistic 0.433    95% Bootstrap-t UCL 0.327

   95% Standard Bootstrap UCL 0.325

Adjusted Chi Square Value 111    95% Jackknife UCL 0.34

Adjusted Level of Significance 0.0086    95% CLT UCL 0.329

nu star 149

Approximate Chi Square Value (.05) 121.8 Nonparametric Statistics

k star (bias corrected) 14.9 Data appear Normal at 5% Significance Level

Theta Star 0.0196

Gamma Distribution Test Data Distribution
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Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.508

Coefficient of Variation 0.349

SD 0.199

Median 0.61 SD of log Data 0.352

Mean 0.572 Mean of log Data -0.608

Maximum 0.858 Maximum of Log Data -0.153

Raw Statistics Log-transformed Statistics

Minimum 0.365 Minimum of Log Data -1.008

Number of Valid Observations 5 Number of Distinct Observations 5

Copper

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.00658

   95% Adjusted Gamma UCL 0.00893

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0133

   95% Approximate Gamma UCL 0.00729

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0085

97.5% Chebyshev(Mean, Sd) UCL 0.0101

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.00654

Kolmogorov-Smirnov Test Statistic 0.248    95% Percentile Bootstrap UCL 0.0062

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.0142

Anderson-Darling Test Statistic 0.4    95% Bootstrap-t UCL 0.00916

   95% Standard Bootstrap UCL 0.00601

Adjusted Chi Square Value 19.59    95% Jackknife UCL 0.00658

Adjusted Level of Significance 0.0086    95% CLT UCL 0.00616

nu star 36.92

Approximate Chi Square Value (.05) 24.01 Nonparametric Statistics

k star (bias corrected) 3.692 Data appear Normal at 5% Significance Level

Theta Star 0.00128

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.00669    99% Chebyshev (MVUE) UCL 0.0124

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00806

   95% Adjusted-CLT UCL 0.00684  97.5% Chebyshev (MVUE) UCL 0.00951

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00658    95% H-UCL 0.00764

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762
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Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.333

Coefficient of Variation 0.779

SD 0.0243

Median 0.038 SD of log Data 1.196

Mean 0.0312 Mean of log Data -3.908

Maximum 0.054 Maximum of Log Data -2.919

Raw Statistics Log-transformed Statistics

Minimum 0.005 Minimum of Log Data -5.298

Number of Valid Observations 5 Number of Distinct Observations 5

Lead

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.762

   95% Adjusted Gamma UCL 1.025

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.459

   95% Approximate Gamma UCL 0.851

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.961

97.5% Chebyshev(Mean, Sd) UCL 1.129

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.716

Kolmogorov-Smirnov Test Statistic 0.237    95% Percentile Bootstrap UCL 0.716

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.716

Anderson-Darling Test Statistic 0.334    95% Bootstrap-t UCL 0.733

   95% Standard Bootstrap UCL 0.704

Adjusted Chi Square Value 23.77    95% Jackknife UCL 0.762

Adjusted Level of Significance 0.0086    95% CLT UCL 0.718

nu star 42.63

Approximate Chi Square Value (.05) 28.66 Nonparametric Statistics

k star (bias corrected) 4.263 Data appear Normal at 5% Significance Level

Theta Star 0.134

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.765    99% Chebyshev (MVUE) UCL 1.464

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.963

   95% Adjusted-CLT UCL 0.74  97.5% Chebyshev (MVUE) UCL 1.132

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.762    95% H-UCL 0.904

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.924

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

the resulting calculations may not be reliable enough to draw conclusions
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Maximum 2.28 Maximum of Log Data 0.824

Raw Statistics Log-transformed Statistics

Minimum 0.87 Minimum of Log Data -0.139

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Manganese

Potential UCL to Use Use 95% Student's-t UCL 0.0544

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 0.204

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.139

   95% Approximate Gamma UCL 0.108

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0786

97.5% Chebyshev(Mean, Sd) UCL 0.0991

Kolmogorov-Smirnov 5% Critical Value 0.363    95% BCA Bootstrap UCL 0.044

Kolmogorov-Smirnov Test Statistic 0.3    95% Percentile Bootstrap UCL 0.0474

Anderson-Darling 5% Critical Value 0.689    95% Hall's Bootstrap UCL 0.0397

Anderson-Darling Test Statistic 0.645    95% Bootstrap-t UCL 0.0497

   95% Standard Bootstrap UCL 0.0476

Adjusted Chi Square Value 0.983    95% Jackknife UCL 0.0544

Adjusted Level of Significance 0.0086    95% CLT UCL 0.0491

nu star 6.434

Approximate Chi Square Value (.05) 1.866 Nonparametric Statistics

k star (bias corrected) 0.643 Data appear Normal at 5% Significance Level

Theta Star 0.0485

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0541    99% Chebyshev (MVUE) UCL 0.204

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.108

   95% Adjusted-CLT UCL 0.0474  97.5% Chebyshev (MVUE) UCL 0.14

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0544    95% H-UCL 1.285

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.816 Shapiro Wilk Test Statistic 0.776

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Mercury

Potential UCL to Use Use 95% Approximate Gamma UCL 2.054

   95% Adjusted Gamma UCL 2.592

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.905

   95% Approximate Gamma UCL 2.054

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.42

97.5% Chebyshev(Mean, Sd) UCL 2.921

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 1.802

Kolmogorov-Smirnov Test Statistic 0.292    95% Percentile Bootstrap UCL 1.718

Anderson-Darling 5% Critical Value 0.68    95% Hall's Bootstrap UCL 3.507

Anderson-Darling Test Statistic 0.58    95% Bootstrap-t UCL 4.652

   95% Standard Bootstrap UCL 1.658

Adjusted Chi Square Value 14.4    95% Jackknife UCL 1.828

Adjusted Level of Significance 0.0086    95% CLT UCL 1.698

nu star 29.58

Approximate Chi Square Value (.05) 18.16 Nonparametric Statistics

k star (bias corrected) 2.958 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.426

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1.864    99% Chebyshev (MVUE) UCL 3.487

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.231

   95% Adjusted-CLT UCL 1.931  97.5% Chebyshev (MVUE) UCL 2.655

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.828    95% H-UCL 2.178

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.76 Shapiro Wilk Test Statistic 0.822

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.829

Coefficient of Variation 0.471

SD 0.594

Median 0.986 SD of log Data 0.404

Mean 1.261 Mean of log Data 0.16
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.236

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.16

97.5% Chebyshev(Mean, Sd) UCL 0.185

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.118

Kolmogorov-Smirnov Test Statistic 0.297    95% Percentile Bootstrap UCL 0.12

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.115

Anderson-Darling Test Statistic 0.373    95% Bootstrap-t UCL 0.133

   95% Standard Bootstrap UCL 0.12

Adjusted Chi Square Value 31.16    95% Jackknife UCL 0.13

Adjusted Level of Significance 0.0086    95% CLT UCL 0.123

nu star 52.41

Approximate Chi Square Value (.05) 36.78 Nonparametric Statistics

k star (bias corrected) 5.241 Data appear Normal at 5% Significance Level

Theta Star 0.0192

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.129    99% Chebyshev (MVUE) UCL 0.245

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.164

   95% Adjusted-CLT UCL 0.121  97.5% Chebyshev (MVUE) UCL 0.191

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.13    95% H-UCL 0.151

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.926 Shapiro Wilk Test Statistic 0.91

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.232

Coefficient of Variation 0.301

SD 0.0303

Median 0.113 SD of log Data 0.322

Mean 0.101 Mean of log Data -2.336

Maximum 0.137 Maximum of Log Data -1.988

Raw Statistics Log-transformed Statistics

Minimum 0.063 Minimum of Log Data -2.765

Number of Valid Observations 5 Number of Distinct Observations 5

General Statistics
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   95% Standard Bootstrap UCL 0.153

Adjusted Chi Square Value 5.913    95% Jackknife UCL 0.172

Adjusted Level of Significance 0.0086    95% CLT UCL 0.158

nu star 16.44

Approximate Chi Square Value (.05) 8.271 Nonparametric Statistics

k star (bias corrected) 1.644 Data appear Normal at 5% Significance Level

Theta Star 0.0679

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.173    99% Chebyshev (MVUE) UCL 0.405

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.24

   95% Adjusted-CLT UCL 0.166  97.5% Chebyshev (MVUE) UCL 0.296

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.172    95% H-UCL 0.309

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.929 Shapiro Wilk Test Statistic 0.942

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.579

Coefficient of Variation 0.569

SD 0.0635

Median 0.1 SD of log Data 0.598

Mean 0.112 Mean of log Data -2.331

Maximum 0.2 Maximum of Log Data -1.609

Raw Statistics Log-transformed Statistics

Minimum 0.049 Minimum of Log Data -3.016

Number of Valid Observations 5 Number of Distinct Observations 5

Nickel

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.13

   95% Adjusted Gamma UCL 0.169

   95% Approximate Gamma UCL 0.143
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Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.00695    99% Chebyshev (MVUE) UCL 0.0124

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00845

   95% Adjusted-CLT UCL 0.00679  97.5% Chebyshev (MVUE) UCL 0.00979

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00691    95% H-UCL 0.00771

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Test Statistic 0.973

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.664

Coefficient of Variation 0.299

SD 0.00161

Median 0.0051 SD of log Data 0.294

Mean 0.00538 Mean of log Data -5.26

Maximum 0.0077 Maximum of Log Data -4.867

Raw Statistics Log-transformed Statistics

Minimum 0.0037 Minimum of Log Data -5.599

Number of Valid Observations 5 Number of Distinct Observations 5

Thallium

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.172

   95% Adjusted Gamma UCL 0.31

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.394

   95% Approximate Gamma UCL 0.222

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.235

97.5% Chebyshev(Mean, Sd) UCL 0.289

Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 0.16

Kolmogorov-Smirnov Test Statistic 0.226    95% Percentile Bootstrap UCL 0.152

Anderson-Darling 5% Critical Value 0.682    95% Hall's Bootstrap UCL 0.205

Anderson-Darling Test Statistic 0.269    95% Bootstrap-t UCL 0.208
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.873 Shapiro Wilk Test Statistic 0.931

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.342

Coefficient of Variation 0.337

SD 12.28

Median 33.45 SD of log Data 0.318

Mean 36.38 Mean of log Data 3.552

Maximum 56.6 Maximum of Log Data 4.036

Raw Statistics Log-transformed Statistics

Minimum 23.31 Minimum of Log Data 3.149

Number of Valid Observations 5 Number of Distinct Observations 5

Total DDD

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.00691

   95% Adjusted Gamma UCL 0.00875

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0125

   95% Approximate Gamma UCL 0.00749

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00852

97.5% Chebyshev(Mean, Sd) UCL 0.00987

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.00648

Kolmogorov-Smirnov Test Statistic 0.192    95% Percentile Bootstrap UCL 0.00658

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.00785

Anderson-Darling Test Statistic 0.214    95% Bootstrap-t UCL 0.00806

   95% Standard Bootstrap UCL 0.00643

Adjusted Chi Square Value 36.36    95% Jackknife UCL 0.00691

Adjusted Level of Significance 0.0086    95% CLT UCL 0.00656

nu star 59.13

Approximate Chi Square Value (.05) 42.45 Nonparametric Statistics

k star (bias corrected) 5.913 Data appear Normal at 5% Significance Level

Theta Star 0.0009099



584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

A B C D E F G H I J K L

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.218

Coefficient of Variation 0.505

SD 62.18

Median 100 SD of log Data 0.48

Mean 123.1 Mean of log Data 4.718

Maximum 222 Maximum of Log Data 5.403

Raw Statistics Log-transformed Statistics

Minimum 63.09 Minimum of Log Data 4.145

Number of Valid Observations 5 Number of Distinct Observations 5

Total DDE

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 48.08

   95% Adjusted Gamma UCL 62.11

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 91.01

   95% Approximate Gamma UCL 52.36

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 60.31

97.5% Chebyshev(Mean, Sd) UCL 70.67

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 47.17

Kolmogorov-Smirnov Test Statistic 0.278    95% Percentile Bootstrap UCL 43.71

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 95.39

Anderson-Darling Test Statistic 0.389    95% Bootstrap-t UCL 57.56

   95% Standard Bootstrap UCL 44.48

Adjusted Chi Square Value 29.18    95% Jackknife UCL 48.08

Adjusted Level of Significance 0.0086    95% CLT UCL 45.41

nu star 49.83

Approximate Chi Square Value (.05) 34.62 Nonparametric Statistics

k star (bias corrected) 4.983 Data appear Normal at 5% Significance Level

Theta Star 7.301

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 48.63    99% Chebyshev (MVUE) UCL 87.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 58.74

   95% Adjusted-CLT UCL 48.93  97.5% Chebyshev (MVUE) UCL 68.44

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 48.08    95% H-UCL 54.11



637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660

661

662

663

664

665

666

667

668

669

670

671

672

673

674

675

676

677

678

679

680

681

682

683

684

685

686

687

688

689

A B C D E F G H I J K L

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.348

Coefficient of Variation 0.247

SD 0.526

Median 1.998 SD of log Data 0.232

Mean 2.125 Mean of log Data 0.731

Maximum 2.983 Maximum of Log Data 1.093

Raw Statistics Log-transformed Statistics

Minimum 1.609 Minimum of Log Data 0.475

Number of Valid Observations 5 Number of Distinct Observations 5

Total Dioxin/Furan TEQ

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 182.4

   95% Adjusted Gamma UCL 283.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 399.8

   95% Approximate Gamma UCL 216.1

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 244.3

97.5% Chebyshev(Mean, Sd) UCL 296.8

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 174.2

Kolmogorov-Smirnov Test Statistic 0.227    95% Percentile Bootstrap UCL 165.6

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 481.2

Anderson-Darling Test Statistic 0.244    95% Bootstrap-t UCL 267.8

   95% Standard Bootstrap UCL 163.7

Adjusted Chi Square Value 10.03    95% Jackknife UCL 182.4

Adjusted Level of Significance 0.0086    95% CLT UCL 168.9

nu star 23.07

Approximate Chi Square Value (.05) 13.14 Nonparametric Statistics

k star (bias corrected) 2.307 Data appear Normal at 5% Significance Level

Theta Star 53.38

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 184.9    99% Chebyshev (MVUE) UCL 382.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 236.4

   95% Adjusted-CLT UCL 185.1  97.5% Chebyshev (MVUE) UCL 285.7

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 182.4    95% H-UCL 251.1

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.908 Shapiro Wilk Test Statistic 0.979

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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Coefficient of Variation 0.755

SD 51584

Median 45676 SD of log Data 0.728

Mean 68302 Mean of log Data 10.92

Maximum 151434 Maximum of Log Data 11.93

Raw Statistics Log-transformed Statistics

Minimum 23354 Minimum of Log Data 10.06

Number of Valid Observations 5 Number of Distinct Observations 5

Total Dioxin-like PCBs

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 2.626

   95% Adjusted Gamma UCL 3.118

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.464

   95% Approximate Gamma UCL 2.762

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.149

97.5% Chebyshev(Mean, Sd) UCL 3.593

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 2.589

Kolmogorov-Smirnov Test Statistic 0.211    95% Percentile Bootstrap UCL 2.479

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 4.672

Anderson-Darling Test Statistic 0.292    95% Bootstrap-t UCL 3.005

   95% Standard Bootstrap UCL 2.469

Adjusted Chi Square Value 62.02    95% Jackknife UCL 2.626

Adjusted Level of Significance 0.0086    95% CLT UCL 2.511

nu star 91.03

Approximate Chi Square Value (.05) 70.03 Nonparametric Statistics

k star (bias corrected) 9.103 Data appear Normal at 5% Significance Level

Theta Star 0.233

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 2.649    99% Chebyshev (MVUE) UCL 4.311

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.081

   95% Adjusted-CLT UCL 2.663  97.5% Chebyshev (MVUE) UCL 3.496

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.626    95% H-UCL 2.774

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Statistic 0.952

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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Number of Valid Observations 5 Number of Distinct Observations 5

Total PCB TEQ

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 117482

   95% Adjusted Gamma UCL 250708

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 297836

   95% Approximate Gamma UCL 162565

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 168858

97.5% Chebyshev(Mean, Sd) UCL 212368

Kolmogorov-Smirnov 5% Critical Value 0.36    95% BCA Bootstrap UCL 112282

Kolmogorov-Smirnov Test Statistic 0.245    95% Percentile Bootstrap UCL 103211

Anderson-Darling 5% Critical Value 0.684    95% Hall's Bootstrap UCL 364500

Anderson-Darling Test Statistic 0.268    95% Bootstrap-t UCL 220946

   95% Standard Bootstrap UCL 102566

Adjusted Chi Square Value 3.052    95% Jackknife UCL 117482

Adjusted Level of Significance 0.0086    95% CLT UCL 106247

nu star 11.2

Approximate Chi Square Value (.05) 4.707 Nonparametric Statistics

k star (bias corrected) 1.12 Data appear Normal at 5% Significance Level

Theta Star 60965

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 119810    99% Chebyshev (MVUE) UCL 282030

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 161516

   95% Adjusted-CLT UCL 121172  97.5% Chebyshev (MVUE) UCL 202171

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 117482    95% H-UCL 283435

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.872 Shapiro Wilk Test Statistic 0.974

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.354
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Potential UCL to Use Use 95% Student's-t UCL 10.93

   95% Adjusted Gamma UCL 20.53

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 23.77

   95% Approximate Gamma UCL 14.71

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14.59

97.5% Chebyshev(Mean, Sd) UCL 17.69

Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 9.918

Kolmogorov-Smirnov Test Statistic 0.25    95% Percentile Bootstrap UCL 9.944

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 10.82

Anderson-Darling Test Statistic 0.319    95% Bootstrap-t UCL 10.61

   95% Standard Bootstrap UCL 9.845

Adjusted Chi Square Value 6.007    95% Jackknife UCL 10.93

Adjusted Level of Significance 0.0086    95% CLT UCL 10.13

nu star 16.6

Approximate Chi Square Value (.05) 8.386 Nonparametric Statistics

k star (bias corrected) 1.66 Data appear Normal at 5% Significance Level

Theta Star 4.477

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 10.91    99% Chebyshev (MVUE) UCL 29.18

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 17.07

   95% Adjusted-CLT UCL 9.972  97.5% Chebyshev (MVUE) UCL 21.16

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10.93    95% H-UCL 24.34

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.987 Shapiro Wilk Test Statistic 0.886

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.204

Coefficient of Variation 0.494

SD 3.671

Median 7.449 SD of log Data 0.646

Mean 7.432 Mean of log Data 1.869

Maximum 12.3 Maximum of Log Data 2.509

Raw Statistics Log-transformed Statistics

Minimum 2.227 Minimum of Log Data 0.801
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Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 1133459

Kolmogorov-Smirnov Test Statistic 0.257    95% Percentile Bootstrap UCL 1052158

Anderson-Darling 5% Critical Value 0.682    95% Hall's Bootstrap UCL 3146210

Anderson-Darling Test Statistic 0.273    95% Bootstrap-t UCL 2156888

   95% Standard Bootstrap UCL 1034838

Adjusted Chi Square Value 4.707    95% Jackknife UCL 1173443

Adjusted Level of Significance 0.0086    95% CLT UCL 1071263

nu star 14.33

Approximate Chi Square Value (.05) 6.796 Nonparametric Statistics

k star (bias corrected) 1.433 Data appear Normal at 5% Significance Level

Theta Star 506825

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1191250    99% Chebyshev (MVUE) UCL 2725998

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1600019

   95% Adjusted-CLT UCL 1185428  97.5% Chebyshev (MVUE) UCL 1979865

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1173443    95% H-UCL 2219371

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.895 Shapiro Wilk Test Statistic 0.969

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.139

Coefficient of Variation 0.646

SD 469168

Median 511911 SD of log Data 0.633

Mean 726143 Mean of log Data 13.33

Maximum 1456025 Maximum of Log Data 14.19

Raw Statistics Log-transformed Statistics

Minimum 287614 Minimum of Log Data 12.57

Number of Valid Observations 5 Number of Distinct Observations 5

Total PCB_Congeners

General Statistics
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nu star 222.6

Approximate Chi Square Value (.05) 189.1 Nonparametric Statistics

k star (bias corrected) 22.26 Data appear Normal at 5% Significance Level

Theta Star 0.579

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 14.71    99% Chebyshev (MVUE) UCL 21.54

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16.67

   95% Adjusted-CLT UCL 14.25  97.5% Chebyshev (MVUE) UCL 18.32

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 14.71    95% H-UCL 15.15

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.901 Shapiro Wilk Test Statistic 0.89

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.0946

Coefficient of Variation 0.149

SD 1.921

Median 13.4 SD of log Data 0.151

Mean 12.88 Mean of log Data 2.547

Maximum 15.2 Maximum of Log Data 2.721

Raw Statistics Log-transformed Statistics

Minimum 10.8 Minimum of Log Data 2.38

Number of Valid Observations 5 Number of Distinct Observations 5

Zinc

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 1173443

   95% Adjusted Gamma UCL 2210189

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2813806

   95% Approximate Gamma UCL 1530845

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1640719

97.5% Chebyshev(Mean, Sd) UCL 2036456
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1438668

   95% Adjusted-CLT UCL 1064376  97.5% Chebyshev (MVUE) UCL 1777952

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1056101    95% H-UCL 1955058

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Test Statistic 0.968

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.112

Coefficient of Variation 0.635

SD 417731

Median 466235 SD of log Data 0.624

Mean 657840 Mean of log Data 13.24

Maximum 1304591 Maximum of Log Data 14.08

Raw Statistics Log-transformed Statistics

Minimum 264261 Minimum of Log Data 12.48

Number of Valid Observations 5 Number of Distinct Observations 5

Total PCBs, Adjusted

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 14.71

   95% Adjusted Gamma UCL 16.34

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 21.43

   95% Approximate Gamma UCL 15.16

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16.63

97.5% Chebyshev(Mean, Sd) UCL 18.25

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 14.12

Kolmogorov-Smirnov Test Statistic 0.264    95% Percentile Bootstrap UCL 14.12

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 13.76

Anderson-Darling Test Statistic 0.398    95% Bootstrap-t UCL 14.74

   95% Standard Bootstrap UCL 14.15

Adjusted Chi Square Value 175.5    95% Jackknife UCL 14.71

Adjusted Level of Significance 0.0086    95% CLT UCL 14.29
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Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.858

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.479

Coefficient of Variation 0.401

SD 3.835

Median 9.331 SD of log Data 0.497

Mean 9.556 Mean of log Data 2.173

Maximum 14.49 Maximum of Log Data 2.674

Raw Statistics Log-transformed Statistics

Minimum 3.836 Minimum of Log Data 1.344

Number of Valid Observations 5 Number of Distinct Observations 5

Total TEQ

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 1056101

   95% Adjusted Gamma UCL 1964957

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2516626

   95% Approximate Gamma UCL 1369966

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1472148

97.5% Chebyshev(Mean, Sd) UCL 1824500

Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 959893

Kolmogorov-Smirnov Test Statistic 0.258    95% Percentile Bootstrap UCL 948948

Anderson-Darling 5% Critical Value 0.682    95% Hall's Bootstrap UCL 3499775

Anderson-Darling Test Statistic 0.274    95% Bootstrap-t UCL 1916314

   95% Standard Bootstrap UCL 928343

Adjusted Chi Square Value 4.93    95% Jackknife UCL 1056101

Adjusted Level of Significance 0.0086    95% CLT UCL 965124

nu star 14.73

Approximate Chi Square Value (.05) 7.071 Nonparametric Statistics

k star (bias corrected) 1.473 Data appear Normal at 5% Significance Level

Theta Star 446737

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1071582    99% Chebyshev (MVUE) UCL 2444410
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Potential UCL to Use Use 95% Student's-t UCL 13.21

   95% Adjusted Gamma UCL 20.92

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 26.62

   95% Approximate Gamma UCL 16.23

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 17.03

97.5% Chebyshev(Mean, Sd) UCL 20.27

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 12

Kolmogorov-Smirnov Test Statistic 0.326    95% Percentile Bootstrap UCL 12

Anderson-Darling 5% Critical Value 0.68    95% Hall's Bootstrap UCL 12.51

Anderson-Darling Test Statistic 0.431    95% Bootstrap-t UCL 12.66

   95% Standard Bootstrap UCL 11.99

Adjusted Chi Square Value 11.7    95% Jackknife UCL 13.21

Adjusted Level of Significance 0.0086    95% CLT UCL 12.38

nu star 25.61

Approximate Chi Square Value (.05) 15.08 Nonparametric Statistics

k star (bias corrected) 2.561 Data appear Normal at 5% Significance Level

Theta Star 3.732

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 13.15    99% Chebyshev (MVUE) UCL 30.89

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.97

   95% Adjusted-CLT UCL 11.98  97.5% Chebyshev (MVUE) UCL 22.99

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13.21    95% H-UCL 20.61

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762
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General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   SMB_EA7

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

2-Methylnaphthalene

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 1.6 Minimum of Log Data 0.47

Maximum 59 Maximum of Log Data 4.078

Mean 30.8 Mean of log Data 2.724

Median 43 SD of log Data 1.64

SD 26.1

Coefficient of Variation 0.847

Skewness -0.364

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.852 Shapiro Wilk Test Statistic 0.817

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 55.68    95% H-UCL 33536

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 147.5

   95% Adjusted-CLT UCL 47.97  97.5% Chebyshev (MVUE) UCL 194.6

   95% Modified-t UCL 55.37    99% Chebyshev (MVUE) UCL 287.1

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.469 Data appear Normal at 5% Significance Level

Theta Star 65.72

nu star 4.686

Approximate Chi Square Value (.05) 1.01 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 50
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Adjusted Chi Square Value 0.453    95% Jackknife UCL 55.68

   95% Standard Bootstrap UCL 47.8

Anderson-Darling Test Statistic 0.59    95% Bootstrap-t UCL 56.79

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 41.18

Kolmogorov-Smirnov Test Statistic 0.353    95% Percentile Bootstrap UCL 48

Kolmogorov-Smirnov 5% Critical Value 0.366    95% BCA Bootstrap UCL 46.8

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 81.68

97.5% Chebyshev(Mean, Sd) UCL 103.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 146.9

   95% Approximate Gamma UCL 142.9

   95% Adjusted Gamma UCL 318.8

Potential UCL to Use Use 95% Student's-t UCL 55.68

Aluminum

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 3.3 Minimum of Log Data 1.194

Maximum 6.14 Maximum of Log Data 1.815

Mean 4.9 Mean of log Data 1.569

Median 4.92 SD of log Data 0.232

SD 1.046

Coefficient of Variation 0.213

Skewness -0.754

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Test Statistic 0.915

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.897    95% H-UCL 6.412

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.122

   95% Adjusted-CLT UCL 5.501  97.5% Chebyshev (MVUE) UCL 8.081

   95% Modified-t UCL 5.871    99% Chebyshev (MVUE) UCL 9.965
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Gamma Distribution Test Data Distribution

k star (bias corrected) 10.03 Data appear Normal at 5% Significance Level

Theta Star 0.488

nu star 100.3

Approximate Chi Square Value (.05) 78.23 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 5.669

Adjusted Chi Square Value 69.73    95% Jackknife UCL 5.897

   95% Standard Bootstrap UCL 5.562

Anderson-Darling Test Statistic 0.319    95% Bootstrap-t UCL 5.71

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 5.616

Kolmogorov-Smirnov Test Statistic 0.261    95% Percentile Bootstrap UCL 5.564

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 5.432

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.938

97.5% Chebyshev(Mean, Sd) UCL 7.82

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.553

   95% Approximate Gamma UCL 6.285

   95% Adjusted Gamma UCL 7.051

Potential UCL to Use Use 95% Student's-t UCL 5.897

Arsenic

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 0.21 Minimum of Log Data -1.561

Maximum 0.29 Maximum of Log Data -1.238

Mean 0.241 Mean of log Data -1.429

Median 0.235 SD of log Data 0.118

SD 0.0297

Coefficient of Variation 0.123

Skewness 1.378

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.878 Shapiro Wilk Test Statistic 0.904

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.269    95% H-UCL 0.273

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.296

   95% Adjusted-CLT UCL 0.272  97.5% Chebyshev (MVUE) UCL 0.32

   95% Modified-t UCL 0.271    99% Chebyshev (MVUE) UCL 0.368

Gamma Distribution Test Data Distribution

k star (bias corrected) 35.05 Data appear Normal at 5% Significance Level

Theta Star 0.00688

nu star 350.5

Approximate Chi Square Value (.05) 308.1 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 0.263

Adjusted Chi Square Value 290.6    95% Jackknife UCL 0.269

   95% Standard Bootstrap UCL 0.261

Anderson-Darling Test Statistic 0.419    95% Bootstrap-t UCL 0.291

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 0.382

Kolmogorov-Smirnov Test Statistic 0.301    95% Percentile Bootstrap UCL 0.262

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.263

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.299

97.5% Chebyshev(Mean, Sd) UCL 0.324

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.373

   95% Approximate Gamma UCL 0.274

   95% Adjusted Gamma UCL 0.291

Potential UCL to Use Use 95% Student's-t UCL 0.269

Copper

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 0.394 Minimum of Log Data -0.931

Maximum 0.953 Maximum of Log Data -0.0481

Mean 0.654 Mean of log Data -0.47

Median 0.642 SD of log Data 0.341

SD 0.216

Coefficient of Variation 0.331

Skewness 0.32

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.989 Shapiro Wilk Test Statistic 0.992

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.861    95% H-UCL 1.016

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.089

   95% Adjusted-CLT UCL 0.828  97.5% Chebyshev (MVUE) UCL 1.277

   95% Modified-t UCL 0.863    99% Chebyshev (MVUE) UCL 1.646

Gamma Distribution Test Data Distribution

k star (bias corrected) 4.593 Data appear Normal at 5% Significance Level

Theta Star 0.142

nu star 45.93

Approximate Chi Square Value (.05) 31.38 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 0.814

Adjusted Chi Square Value 26.24    95% Jackknife UCL 0.861

   95% Standard Bootstrap UCL 0.797

Anderson-Darling Test Statistic 0.163    95% Bootstrap-t UCL 0.892

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.934

Kolmogorov-Smirnov Test Statistic 0.14    95% Percentile Bootstrap UCL 0.803

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.803

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.076

97.5% Chebyshev(Mean, Sd) UCL 1.259

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.618

   95% Approximate Gamma UCL 0.958

   95% Adjusted Gamma UCL 1.146

Potential UCL to Use Use 95% Student's-t UCL 0.861

Lead

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 0.0051 Minimum of Log Data -5.279

Maximum 0.0335 Maximum of Log Data -3.396

Mean 0.0185 Mean of log Data -4.232

Median 0.02 SD of log Data 0.839

SD 0.0124

Coefficient of Variation 0.668

Skewness 0.00636

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!
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It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.919 Shapiro Wilk Test Statistic 0.884

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0303    95% H-UCL 0.121

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0492

   95% Adjusted-CLT UCL 0.0276  97.5% Chebyshev (MVUE) UCL 0.0623

   95% Modified-t UCL 0.0303    99% Chebyshev (MVUE) UCL 0.088

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.017 Data appear Normal at 5% Significance Level

Theta Star 0.0182

nu star 10.17

Approximate Chi Square Value (.05) 4.046 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 0.0276

Adjusted Chi Square Value 2.546    95% Jackknife UCL 0.0303

   95% Standard Bootstrap UCL 0.0265

Anderson-Darling Test Statistic 0.383    95% Bootstrap-t UCL 0.0297

Anderson-Darling 5% Critical Value 0.684    95% Hall's Bootstrap UCL 0.026

Kolmogorov-Smirnov Test Statistic 0.243    95% Percentile Bootstrap UCL 0.0268

Kolmogorov-Smirnov 5% Critical Value 0.36    95% BCA Bootstrap UCL 0.0268

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0426

97.5% Chebyshev(Mean, Sd) UCL 0.053

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0735

   95% Approximate Gamma UCL 0.0465

   95% Adjusted Gamma UCL 0.0739

Potential UCL to Use Use 95% Student's-t UCL 0.0303

Manganese

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 1 Minimum of Log Data 0

Maximum 2.16 Maximum of Log Data 0.77

Mean 1.698 Mean of log Data 0.489

Median 1.93 SD of log Data 0.33
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SD 0.5

Coefficient of Variation 0.294

Skewness -0.759

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.884 Shapiro Wilk Test Statistic 0.864

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.175    95% H-UCL 2.587

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.793

   95% Adjusted-CLT UCL 1.985  97.5% Chebyshev (MVUE) UCL 3.264

   95% Modified-t UCL 2.162    99% Chebyshev (MVUE) UCL 4.191

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.157 Data appear Normal at 5% Significance Level

Theta Star 0.329

nu star 51.57

Approximate Chi Square Value (.05) 36.08 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 2.066

Adjusted Chi Square Value 30.52    95% Jackknife UCL 2.175

   95% Standard Bootstrap UCL 2.026

Anderson-Darling Test Statistic 0.45    95% Bootstrap-t UCL 2.104

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 1.918

Kolmogorov-Smirnov Test Statistic 0.311    95% Percentile Bootstrap UCL 2.046

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 1.954

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.672

97.5% Chebyshev(Mean, Sd) UCL 3.094

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.922

   95% Approximate Gamma UCL 2.427

   95% Adjusted Gamma UCL 2.87

Potential UCL to Use Use 95% Student's-t UCL 2.175

Recommended UCL exceeds the maximum observation

Mercury
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General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 0.071 Minimum of Log Data -2.645

Maximum 0.152 Maximum of Log Data -1.884

Mean 0.102 Mean of log Data -2.311

Median 0.0969 SD of log Data 0.274

SD 0.03

Coefficient of Variation 0.293

Skewness 1.402

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.867 Shapiro Wilk Test Statistic 0.923

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.131    95% H-UCL 0.142

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.157

   95% Adjusted-CLT UCL 0.133  97.5% Chebyshev (MVUE) UCL 0.18

   95% Modified-t UCL 0.132    99% Chebyshev (MVUE) UCL 0.227

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.576 Data appear Normal at 5% Significance Level

Theta Star 0.0156

nu star 65.76

Approximate Chi Square Value (.05) 48.1 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 0.124

Adjusted Chi Square Value 41.58    95% Jackknife UCL 0.131

   95% Standard Bootstrap UCL 0.122

Anderson-Darling Test Statistic 0.403    95% Bootstrap-t UCL 0.153

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.251

Kolmogorov-Smirnov Test Statistic 0.303    95% Percentile Bootstrap UCL 0.124

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.125

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.161

97.5% Chebyshev(Mean, Sd) UCL 0.186

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.236

   95% Approximate Gamma UCL 0.14
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   95% Adjusted Gamma UCL 0.162

Potential UCL to Use Use 95% Student's-t UCL 0.131

Thallium

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 0.0032 Minimum of Log Data -5.745

Maximum 0.004 Maximum of Log Data -5.521

Mean 0.00358 Mean of log Data -5.636

Median 0.0035 SD of log Data 0.0991

SD 0.0003564

Coefficient of Variation 0.0995

Skewness 0.272

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.901 Shapiro Wilk Test Statistic 0.905

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00392    95% H-UCL N/A

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00427

   95% Adjusted-CLT UCL 0.00386  97.5% Chebyshev (MVUE) UCL 0.00457

   95% Modified-t UCL 0.00392    99% Chebyshev (MVUE) UCL 0.00516

Gamma Distribution Test Data Distribution

k star (bias corrected) 50.94 Data appear Normal at 5% Significance Level

Theta Star 7.027E-05

nu star 509.4

Approximate Chi Square Value (.05) 458.1 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 0.00384

Adjusted Chi Square Value 436.5    95% Jackknife UCL 0.00392

   95% Standard Bootstrap UCL 0.00381

Anderson-Darling Test Statistic 0.362    95% Bootstrap-t UCL 0.00414
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Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 0.00403

Kolmogorov-Smirnov Test Statistic 0.243    95% Percentile Bootstrap UCL 0.00382

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.00384

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00427

97.5% Chebyshev(Mean, Sd) UCL 0.00458

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.00517

   95% Approximate Gamma UCL 0.00398

   95% Adjusted Gamma UCL 0.00418

Potential UCL to Use Use 95% Student's-t UCL 0.00392

Total DDD

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 19.02 Minimum of Log Data 2.945

Maximum 518 Maximum of Log Data 6.25

Mean 161.3 Mean of log Data 4.496

Median 68 SD of log Data 1.213

SD 204

Coefficient of Variation 1.265

Skewness 1.999

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.736 Shapiro Wilk Test Statistic 0.971

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 355.8    95% H-UCL 6432

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 494.5

   95% Adjusted-CLT UCL 398.5  97.5% Chebyshev (MVUE) UCL 641.9

   95% Modified-t UCL 369.4    99% Chebyshev (MVUE) UCL 931.5

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.528 Data appear Gamma Distributed at 5% Significance Level
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Theta Star 305.7

nu star 5.275

Approximate Chi Square Value (.05) 1.281 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 311.3

Adjusted Chi Square Value 0.612    95% Jackknife UCL 355.8

   95% Standard Bootstrap UCL 295.2

Anderson-Darling Test Statistic 0.359    95% Bootstrap-t UCL 1154

Anderson-Darling 5% Critical Value 0.692    95% Hall's Bootstrap UCL 1262

Kolmogorov-Smirnov Test Statistic 0.253    95% Percentile Bootstrap UCL 290.6

Kolmogorov-Smirnov 5% Critical Value 0.365    95% BCA Bootstrap UCL 351.1

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 559

97.5% Chebyshev(Mean, Sd) UCL 731

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1069

   95% Approximate Gamma UCL 663.9

   95% Adjusted Gamma UCL 1391

Potential UCL to Use Use 95% Approximate Gamma UCL 663.9

Recommended UCL exceeds the maximum observation

Total DDE

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 84.25 Minimum of Log Data 4.434

Maximum 474.4 Maximum of Log Data 6.162

Mean 219.5 Mean of log Data 5.232

Median 182 SD of log Data 0.617

SD 148.7

Coefficient of Variation 0.677

Skewness 1.753

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.802 Shapiro Wilk Test Statistic 0.928

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 361.3    95% H-UCL 635.9

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 474.7

   95% Adjusted-CLT UCL 384.6  97.5% Chebyshev (MVUE) UCL 586.1

   95% Modified-t UCL 370    99% Chebyshev (MVUE) UCL 805

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.454 Data appear Normal at 5% Significance Level

Theta Star 151

nu star 14.54

Approximate Chi Square Value (.05) 6.941 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 328.9

Adjusted Chi Square Value 4.824    95% Jackknife UCL 361.3

   95% Standard Bootstrap UCL 315.7

Anderson-Darling Test Statistic 0.434    95% Bootstrap-t UCL 624.3

Anderson-Darling 5% Critical Value 0.682    95% Hall's Bootstrap UCL 932.8

Kolmogorov-Smirnov Test Statistic 0.316    95% Percentile Bootstrap UCL 318.3

Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 356

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 509.4

97.5% Chebyshev(Mean, Sd) UCL 634.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 881.3

   95% Approximate Gamma UCL 459.8

   95% Adjusted Gamma UCL 661.5

Potential UCL to Use Use 95% Student's-t UCL 361.3

Total DDT

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 11.19 Minimum of Log Data 2.415

Maximum 462.7 Maximum of Log Data 6.137

Mean 157.5 Mean of log Data 4.404

Median 115 SD of log Data 1.423

SD 180.7

Coefficient of Variation 1.147

Skewness 1.664

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.831 Shapiro Wilk Test Statistic 0.981

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 329.7    95% H-UCL 27804

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 594.2

   95% Adjusted-CLT UCL 354.6  97.5% Chebyshev (MVUE) UCL 778.4

   95% Modified-t UCL 339.7    99% Chebyshev (MVUE) UCL 1140

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.491 Data appear Normal at 5% Significance Level

Theta Star 320.9

nu star 4.907

Approximate Chi Square Value (.05) 1.11 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 290.4

Adjusted Chi Square Value 0.51    95% Jackknife UCL 329.7

   95% Standard Bootstrap UCL 275.7

Anderson-Darling Test Statistic 0.193    95% Bootstrap-t UCL 472.4

Anderson-Darling 5% Critical Value 0.694    95% Hall's Bootstrap UCL 866

Kolmogorov-Smirnov Test Statistic 0.158    95% Percentile Bootstrap UCL 302.9

Kolmogorov-Smirnov 5% Critical Value 0.365    95% BCA Bootstrap UCL 311.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 509.6

97.5% Chebyshev(Mean, Sd) UCL 662

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 961.3

   95% Approximate Gamma UCL 696.4

   95% Adjusted Gamma UCL 1516

Potential UCL to Use Use 95% Student's-t UCL 329.7

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 5.337 Minimum of Log Data 1.675

Maximum 51.87 Maximum of Log Data 3.949

Mean 17.67 Mean of log Data 2.492

Median 7.769 SD of log Data 0.904

SD 19.52

Coefficient of Variation 1.105

Skewness 2.025

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.709 Shapiro Wilk Test Statistic 0.87

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 36.28    95% H-UCL 138.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 44.57

   95% Adjusted-CLT UCL 40.47  97.5% Chebyshev (MVUE) UCL 56.73

   95% Modified-t UCL 37.59    99% Chebyshev (MVUE) UCL 80.6

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.718 Data appear Gamma Distributed at 5% Significance Level

Theta Star 24.6

nu star 7.182

Approximate Chi Square Value (.05) 2.271 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 32.02

Adjusted Chi Square Value 1.256    95% Jackknife UCL 36.28

   95% Standard Bootstrap UCL 30.65

Anderson-Darling Test Statistic 0.577    95% Bootstrap-t UCL 183.6

Anderson-Darling 5% Critical Value 0.687    95% Hall's Bootstrap UCL 159.7

Kolmogorov-Smirnov Test Statistic 0.32    95% Percentile Bootstrap UCL 33.72

Kolmogorov-Smirnov 5% Critical Value 0.362    95% BCA Bootstrap UCL 37.41

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 55.72

97.5% Chebyshev(Mean, Sd) UCL 72.18

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 104.5

   95% Approximate Gamma UCL 55.87

   95% Adjusted Gamma UCL 101

Potential UCL to Use Use 95% Approximate Gamma UCL 55.87

Recommended UCL exceeds the maximum observation

Total Dioxin-like PCBs

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 33073 Minimum of Log Data 10.41

Maximum 52675 Maximum of Log Data 10.87

Mean 39627 Mean of log Data 10.57

Median 37668 SD of log Data 0.191

SD 8045
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Coefficient of Variation 0.203

Skewness 1.356

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.863 Shapiro Wilk Test Statistic 0.89

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 47297    95% H-UCL 48970

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 54346

   95% Adjusted-CLT UCL 47876  97.5% Chebyshev (MVUE) UCL 60726

   95% Modified-t UCL 47661    99% Chebyshev (MVUE) UCL 73257

Gamma Distribution Test Data Distribution

k star (bias corrected) 13.34 Data appear Normal at 5% Significance Level

Theta Star 2970

nu star 133.4

Approximate Chi Square Value (.05) 107.7 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 45545

Adjusted Chi Square Value 97.65    95% Jackknife UCL 47297

   95% Standard Bootstrap UCL 44932

Anderson-Darling Test Statistic 0.385    95% Bootstrap-t UCL 54827

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 69201

Kolmogorov-Smirnov Test Statistic 0.216    95% Percentile Bootstrap UCL 45753

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 45816

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 55310

97.5% Chebyshev(Mean, Sd) UCL 62096

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 75426

   95% Approximate Gamma UCL 49074

   95% Adjusted Gamma UCL 54150

Potential UCL to Use Use 95% Student's-t UCL 47297

Total PCB TEQ

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5
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Raw Statistics Log-transformed Statistics

Minimum 5.181 Minimum of Log Data 1.645

Maximum 7.883 Maximum of Log Data 2.065

Mean 5.94 Mean of log Data 1.768

Median 5.26 SD of log Data 0.182

SD 1.165

Coefficient of Variation 0.196

Skewness 1.634

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.762 Shapiro Wilk Test Statistic 0.779

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.05    95% H-UCL 7.25

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.036

   95% Adjusted-CLT UCL 7.203  97.5% Chebyshev (MVUE) UCL 8.944

   95% Modified-t UCL 7.114    99% Chebyshev (MVUE) UCL 10.73

Gamma Distribution Test Data Distribution

k star (bias corrected) 14.59 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.407

nu star 145.9

Approximate Chi Square Value (.05) 119 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 6.797

Adjusted Chi Square Value 108.3    95% Jackknife UCL 7.05

   95% Standard Bootstrap UCL 6.714

Anderson-Darling Test Statistic 0.664    95% Bootstrap-t UCL 27.84

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 22.7

Kolmogorov-Smirnov Test Statistic 0.345    95% Percentile Bootstrap UCL 6.806

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 7.018

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8.21

97.5% Chebyshev(Mean, Sd) UCL 9.192

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 11.12

   95% Approximate Gamma UCL 7.284

   95% Adjusted Gamma UCL 7.999
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Potential UCL to Use Use 95% Approximate Gamma UCL 7.284

Total PCB_Congeners

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 505446 Minimum of Log Data 13.13

Maximum 2007991 Maximum of Log Data 14.51

Mean 825150 Mean of log Data 13.45

Median 535659 SD of log Data 0.597

SD 661414

Coefficient of Variation 0.802

Skewness 2.233

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.576 Shapiro Wilk Test Statistic 0.601

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1455735    95% H-UCL 2196409

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1706595

   95% Adjusted-CLT UCL 1627301  97.5% Chebyshev (MVUE) UCL 2101346

   95% Modified-t UCL 1504965    99% Chebyshev (MVUE) UCL 2876760

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.323 Data do not follow a Discernable Distribution (0.05)

Theta Star 623851

nu star 13.23

Approximate Chi Square Value (.05) 6.045 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 1311686

Adjusted Chi Square Value 4.104    95% Jackknife UCL 1455735

   95% Standard Bootstrap UCL 1248567

Anderson-Darling Test Statistic 1.216    95% Bootstrap-t UCL 21407461

Anderson-Darling 5% Critical Value 0.683    95% Hall's Bootstrap UCL 16121191

Kolmogorov-Smirnov Test Statistic 0.477    95% Percentile Bootstrap UCL 1413015
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Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 1421638

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2114482

97.5% Chebyshev(Mean, Sd) UCL 2672378

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3768255

   95% Approximate Gamma UCL 1805322

   95% Adjusted Gamma UCL 2659154

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 2114482

Recommended UCL exceeds the maximum observation

Zinc

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 12 Minimum of Log Data 2.485

Maximum 16 Maximum of Log Data 2.773

Mean 14.02 Mean of log Data 2.635

Median 14.2 SD of log Data 0.113

SD 1.569

Coefficient of Variation 0.112

Skewness -0.0921

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.986 Shapiro Wilk Test Statistic 0.983

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 15.52    95% H-UCL 15.77

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 17.11

   95% Adjusted-CLT UCL 15.14  97.5% Chebyshev (MVUE) UCL 18.44

   95% Modified-t UCL 15.51    99% Chebyshev (MVUE) UCL 21.07

Gamma Distribution Test Data Distribution

k star (bias corrected) 39.61 Data appear Normal at 5% Significance Level

Theta Star 0.354
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nu star 396.1

Approximate Chi Square Value (.05) 350.9 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 15.17

Adjusted Chi Square Value 332.1    95% Jackknife UCL 15.52

   95% Standard Bootstrap UCL 15.05

Anderson-Darling Test Statistic 0.188    95% Bootstrap-t UCL 15.4

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 15.05

Kolmogorov-Smirnov Test Statistic 0.164    95% Percentile Bootstrap UCL 15.06

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 14.98

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 17.08

97.5% Chebyshev(Mean, Sd) UCL 18.4

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 21

   95% Approximate Gamma UCL 15.82

   95% Adjusted Gamma UCL 16.72

Potential UCL to Use Use 95% Student's-t UCL 15.52

Total PCBs, Adjusted

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 472059 Minimum of Log Data 13.06

Maximum 1955316 Maximum of Log Data 14.49

Mean 785522 Mean of log Data 13.38

Median 494325 SD of log Data 0.617

SD 654116

Coefficient of Variation 0.833

Skewness 2.233

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.575 Shapiro Wilk Test Statistic 0.601

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1409151    95% H-UCL 2207187
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   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1646577

   95% Adjusted-CLT UCL 1578829  97.5% Chebyshev (MVUE) UCL 2033104

   95% Modified-t UCL 1457838    99% Chebyshev (MVUE) UCL 2792361

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.245 Data do not follow a Discernable Distribution (0.05)

Theta Star 630897

nu star 12.45

Approximate Chi Square Value (.05) 5.525 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 1266691

Adjusted Chi Square Value 3.692    95% Jackknife UCL 1409151

   95% Standard Bootstrap UCL 1219037

Anderson-Darling Test Statistic 1.216    95% Bootstrap-t UCL 19526951

Anderson-Darling 5% Critical Value 0.683    95% Hall's Bootstrap UCL 17687978

Kolmogorov-Smirnov Test Statistic 0.473    95% Percentile Bootstrap UCL 1366466

Kolmogorov-Smirnov 5% Critical Value 0.36    95% BCA Bootstrap UCL 1374372

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2060630

97.5% Chebyshev(Mean, Sd) UCL 2612370

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3696157

   95% Approximate Gamma UCL 1770072

   95% Adjusted Gamma UCL 2649318

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 2060630

Recommended UCL exceeds the maximum observation

Total TEQ

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Raw Statistics Log-transformed Statistics

Minimum 10.6 Minimum of Log Data 2.361

Maximum 57.06 Maximum of Log Data 4.044

Mean 23.61 Mean of log Data 2.951

Median 13.81 SD of log Data 0.679

SD 19.35

Coefficient of Variation 0.82

Skewness 1.903

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.747 Shapiro Wilk Test Statistic 0.865

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 42.06    95% H-UCL 81.27

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 52.62

   95% Adjusted-CLT UCL 45.71  97.5% Chebyshev (MVUE) UCL 65.5

   95% Modified-t UCL 43.28    99% Chebyshev (MVUE) UCL 90.79

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.143 Data appear Gamma Distributed at 5% Significance Level

Theta Star 20.65

nu star 11.43

Approximate Chi Square Value (.05) 4.856 Nonparametric Statistics

Adjusted Level of Significance 0.0086    95% CLT UCL 37.84

Adjusted Chi Square Value 3.168    95% Jackknife UCL 42.06

   95% Standard Bootstrap UCL 36.47

Anderson-Darling Test Statistic 0.543    95% Bootstrap-t UCL 171.6

Anderson-Darling 5% Critical Value 0.683    95% Hall's Bootstrap UCL 147.3

Kolmogorov-Smirnov Test Statistic 0.313    95% Percentile Bootstrap UCL 38.95

Kolmogorov-Smirnov 5% Critical Value 0.36    95% BCA Bootstrap UCL 41.55

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 61.33

97.5% Chebyshev(Mean, Sd) UCL 77.66

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 109.7

   95% Approximate Gamma UCL 55.58

   95% Adjusted Gamma UCL 85.2

Potential UCL to Use Use 95% Approximate Gamma UCL 55.58
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5% K-S Critical Value 0.224 SD 0.539

K-S Test Statistic 0.745 Mean 0.725

A-D Test Statistic 0.546 Nonparametric Statistics

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

nu star 68.44

k star (bias corrected) 2.281 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.354

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.97

   95% Percentile Bootstrap UCL 0.917

   95% MLE (Tiku) UCL 0.909 SD in Original Scale 0.577

   95% MLE (t) UCL 0.913 Mean in Original Scale 0.7

SD 0.618 SD in Log Scale 0.792

Mean 0.659 Mean in Log Scale -0.645

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.935    95%  H-Stat (DL/2) UCL 1.104

SD 0.578 SD 0.798

Mean 0.698 Mean -0.652

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.805 Shapiro Wilk Test Statistic 0.935

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

SD of Detected 0.573 SD of Detected 0.611

Mean of Detected 0.808 Mean of Detected -0.403

Maximum Detected 2.4 Maximum Detected 0.875

Raw Statistics Log-transformed Statistics

Minimum Detected 0.31 Minimum Detected -1.171

Number of Missing Values 5 Percent Non-Detects 16.67%

Number of Distinct Detected Data 14 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 18 Number of Detected Data 15

1-Methylnaphthalene

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   SMB_Study_area-F

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% BCA Bootstrap UCL 1.252

   95% Percentile Bootstrap UCL 1.21

   95% MLE (Tiku) UCL 1.183 SD in Original Scale 0.672

   95% MLE (t) UCL 1.194 Mean in Original Scale 0.934

SD 0.69 SD in Log Scale 0.671

Mean 0.911 Mean in Log Scale -0.281

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 1.209    95%  H-Stat (DL/2) UCL 1.245

SD 0.674 SD 0.684

Mean 0.932 Mean -0.289

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Shapiro Wilk Test Statistic 0.803 Shapiro Wilk Test Statistic 0.924

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.44 Maximum Non-Detect -0.821

Minimum Non-Detect 0.44 Minimum Non-Detect -0.821

SD of Detected 0.663 SD of Detected 0.553

Mean of Detected 1.021 Mean of Detected -0.136

Maximum Detected 2.9 Maximum Detected 1.065

Raw Statistics Log-transformed Statistics

Minimum Detected 0.45 Minimum Detected -0.799

Number of Missing Values 5 Percent Non-Detects 11.11%

Number of Distinct Detected Data 15 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 18 Number of Detected Data 16

Note: DL/2 is not a recommended method.

2-Methylnaphthalene

   95% Adjusted Gamma UCL 1.501

   95% Gamma Approximate UCL 1.399

Nu star 15.85 Potential UCLs to Use

AppChi2 7.859    95% KM (BCA) UCL 0.983

Theta star 1.575

k star 0.44 99% KM (Chebyshev) UCL 2.033

SD 0.585 97.5% KM (Chebyshev) UCL 1.546

Median 0.51 95% KM (Chebyshev) UCL 1.298

Mean 0.693    95% KM (Percentile Bootstrap) UCL 0.949

Maximum 2.4    95% KM (BCA) UCL 0.983

Minimum 1E-09    95% KM (bootstrap t) UCL 1.074

Assuming Gamma Distribution    95% KM (z) UCL 0.941

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.948

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.131

   95% KM (t) UCL 0.954
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Mean 0.387 Mean -1.73

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

Shapiro Wilk Test Statistic 0.59 Shapiro Wilk Test Statistic 0.83

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.069 Maximum Non-Detect -2.674

Minimum Non-Detect 0.069 Minimum Non-Detect -2.674

SD of Detected 0.681 SD of Detected 0.858

Mean of Detected 0.522 Mean of Detected -1.1

Maximum Detected 2.5 Maximum Detected 0.916

Raw Statistics Log-transformed Statistics

Minimum Detected 0.14 Minimum Detected -1.966

Number of Missing Values 5 Percent Non-Detects 27.78%

Number of Distinct Detected Data 10 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 18 Number of Detected Data 13

Note: DL/2 is not a recommended method.

Acenaphthylene

   95% Adjusted Gamma UCL 1.967

   95% Gamma Approximate UCL 1.834

Nu star 16.17 Potential UCLs to Use

AppChi2 8.079    95% KM (BCA) UCL 1.264

Theta star 2.041

k star 0.449 99% KM (Chebyshev) UCL 2.486

SD 0.693 97.5% KM (Chebyshev) UCL 1.917

Median 0.71 95% KM (Chebyshev) UCL 1.627

Mean 0.917    95% KM (Percentile Bootstrap) UCL 1.217

Maximum 2.9    95% KM (BCA) UCL 1.264

Minimum 1E-09    95% KM (bootstrap t) UCL 1.366

Assuming Gamma Distribution    95% KM (z) UCL 1.21

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.222

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.154

   95% KM (t) UCL 1.225

5% K-S Critical Value 0.216 SD 0.631

K-S Test Statistic 0.743 Mean 0.958

A-D Test Statistic 0.625 Nonparametric Statistics

5% A-D Critical Value 0.743 Kaplan-Meier (KM) Method

nu star 88.22

k star (bias corrected) 2.757 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.37

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Maximum Non-Detect 0.00667 Maximum Non-Detect -5.01

Minimum Non-Detect 0.00334 Minimum Non-Detect -5.702

SD of Detected 0.00224 SD of Detected 0.29

Mean of Detected 0.00664 Mean of Detected -5.053

Maximum Detected 0.011 Maximum Detected -4.51

Raw Statistics Log-transformed Statistics

Minimum Detected 0.005 Minimum Detected -5.298

Number of Missing Values 13 Percent Non-Detects 25.00%

Number of Distinct Detected Data 6 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 8 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Aldrin

   95% Adjusted Gamma UCL 1.152

   95% Gamma Approximate UCL 1.044

Nu star 9.431 Potential UCLs to Use

AppChi2 3.589    95% KM (BCA) UCL 0.67

Theta star 1.516

k star 0.262 99% KM (Chebyshev) UCL 1.835

SD 0.61 97.5% KM (Chebyshev) UCL 1.307

Median 0.211 95% KM (Chebyshev) UCL 1.038

Mean 0.397    95% KM (Percentile Bootstrap) UCL 0.669

Maximum 2.5    95% KM (BCA) UCL 0.67

Minimum 1E-09    95% KM (bootstrap t) UCL 1.611

Assuming Gamma Distribution    95% KM (z) UCL 0.651

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.657

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.143

   95% KM (t) UCL 0.664

5% K-S Critical Value 0.242 SD 0.581

K-S Test Statistic 0.754 Mean 0.416

A-D Test Statistic 1.445 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

nu star 26.31

k star (bias corrected) 1.012 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.516

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.746

   95% Percentile Bootstrap UCL 0.648

   95% MLE (Tiku) UCL 0.562 SD in Original Scale 0.612

   95% MLE (t) UCL 0.553 Mean in Original Scale 0.39

SD 0.743 SD in Log Scale 1.207

Mean 0.249 Mean in Log Scale -1.666

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.639    95%  H-Stat (DL/2) UCL 0.741

SD 0.614 SD 1.269
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Nu star 160.2 Potential UCLs to Use

AppChi2 132    95% KM (Percentile Bootstrap) UCL 0.00755

Theta star 0.0006477

k star 10.01 99% KM (Chebyshev) UCL 0.0136

SD 0.00195 97.5% KM (Chebyshev) UCL 0.0109

Median 0.00589 95% KM (Chebyshev) UCL 0.00948

Mean 0.00649    95% KM (Percentile Bootstrap) UCL 0.00755

Maximum 0.011    95% KM (BCA) UCL 0.0075

Minimum 0.005    95% KM (bootstrap t) UCL 0.01

Assuming Gamma Distribution    95% KM (z) UCL 0.00749

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00763

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0007331

   95% KM (t) UCL 0.00767

5% K-S Critical Value 0.332 SD 0.00189

K-S Test Statistic 0.698 Mean 0.00628

A-D Test Statistic 0.608 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 79.88

k star (bias corrected) 6.656 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0009978

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00789

   95% Percentile Bootstrap UCL 0.00739

SD in Original Scale 0.00223

Mean in Original Scale 0.00605

MLE method failed to converge properly Mean in Log Scale -5.157

SD in Log Scale 0.329

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00744    95%  H-Stat (DL/2) UCL 0.00877

SD 0.00273 SD 0.554

Mean 0.00561 Mean -5.302

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.759 Shapiro Wilk Test Statistic 0.832

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 75.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
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k star (bias corrected) 18.2 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00459

   95% Percentile Bootstrap UCL 0.00455

SD in Original Scale 0.0007997

Mean in Original Scale 0.00421

MLE method failed to converge properly Mean in Log Scale -5.487

SD in Log Scale 0.182

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00402    95%  H-Stat (DL/2) UCL 0.00427

SD 0.00129 SD 0.371

Mean 0.00341 Mean -5.744

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.966 Shapiro Wilk Test Statistic 0.968

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.86%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.006 Maximum Non-Detect -5.116

Minimum Non-Detect 0.00355 Minimum Non-Detect -5.641

SD of Detected 0.0008133 SD of Detected 0.167

Mean of Detected 0.00488 Mean of Detected -5.333

Maximum Detected 0.006 Maximum Detected -5.116

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00394 Minimum Detected -5.537

Number of Missing Values 9 Percent Non-Detects 64.29%

Number of Distinct Detected Data 5 Number of Non-Detect Data 9

General Statistics

Number of Valid Data 14 Number of Detected Data 5

Note: DL/2 is not a recommended method.

alpha-Hexachlorocyclohexane

   95% Adjusted Gamma UCL 0.00828

   95% Gamma Approximate UCL 0.00788
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k star (bias corrected) 2.351 Data appear Lognormal at 5% Significance Level

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 2.643    99% Chebyshev (MVUE) UCL 4.759

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.226

   95% Adjusted-CLT UCL 2.736  97.5% Chebyshev (MVUE) UCL 3.743

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.622    95% H-UCL 2.689

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.914 Shapiro Wilk Critical Value 0.914

Shapiro Wilk Test Statistic 0.771 Shapiro Wilk Test Statistic 0.928

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.929

Coefficient of Variation 0.738

SD 1.53

Median 1.4 SD of log Data 0.612

Mean 2.074 Mean of log Data 0.531

Maximum 7.15 Maximum of Log Data 1.967

Raw Statistics Log-transformed Statistics

Minimum 0.7 Minimum of Log Data -0.357

General Statistics

Number of Valid Observations 23 Number of Distinct Observations 23

Note: DL/2 is not a recommended method.

Aluminum

   95% Adjusted Gamma UCL 0.0053

   95% Gamma Approximate UCL 0.00525    95% KM (Percentile Bootstrap) UCL 0.00517

Nu star 1308 Potential UCLs to Use

AppChi2 1225    95% KM (t) UCL 0.0048

Theta star 0.0001053

k star 46.73 99% KM (Chebyshev) UCL 0.00664

SD 0.0006621 97.5% KM (Chebyshev) UCL 0.00581

Median 0.00491 95% KM (Chebyshev) UCL 0.00538

Mean 0.00492    95% KM (Percentile Bootstrap) UCL 0.00517

Maximum 0.006    95% KM (BCA) UCL 0.00527

Minimum 0.00394    95% KM (bootstrap t) UCL 0.00477

Assuming Gamma Distribution    95% KM (z) UCL 0.00477

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00477

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002248

   95% KM (t) UCL 0.0048

5% K-S Critical Value 0.357 SD 0.0006492

K-S Test Statistic 0.678 Mean 0.0044

A-D Test Statistic 0.231 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 182

Theta Star 0.0002682



372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

A B C D E F G H I J K L

SD 1.216 SD in Log Scale 1.041

Mean 0.327 Mean in Log Scale -0.956

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 1.022    95%  H-Stat (DL/2) UCL 0.821

SD 0.883 SD 1.165

Mean 0.66 Mean -1.066

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.691 Shapiro Wilk Test Statistic 0.856

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 44.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Maximum Non-Detect 0.34 Maximum Non-Detect -1.079

Minimum Non-Detect 0.15 Minimum Non-Detect -1.897

SD of Detected 0.997 SD of Detected 0.683

Mean of Detected 1.097 Mean of Detected -0.161

Maximum Detected 3.6 Maximum Detected 1.281

Raw Statistics Log-transformed Statistics

Minimum Detected 0.44 Minimum Detected -0.821

Number of Missing Values 5 Percent Non-Detects 44.44%

Number of Distinct Detected Data 10 Number of Non-Detect Data 8

Number of Valid Data 18 Number of Detected Data 10

Anthracene

General Statistics

Potential UCL to Use Use 95% H-UCL 2.689

   95% Adjusted Gamma UCL 2.681

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.248

   95% Approximate Gamma UCL 2.634

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.464

97.5% Chebyshev(Mean, Sd) UCL 4.066

Kolmogorov-Smirnov 5% Critical Value 0.183    95% BCA Bootstrap UCL 2.757

Kolmogorov-Smirnov Test Statistic 0.2    95% Percentile Bootstrap UCL 2.585

Anderson-Darling 5% Critical Value 0.752    95% Hall's Bootstrap UCL 2.909

Anderson-Darling Test Statistic 1.054    95% Bootstrap-t UCL 2.875

   95% Standard Bootstrap UCL 2.584

Adjusted Chi Square Value 83.69    95% Jackknife UCL 2.622

Adjusted Level of Significance 0.0389    95% CLT UCL 2.599

nu star 108.2

Approximate Chi Square Value (.05) 85.16 Nonparametric Statistics

Theta Star 0.882



425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

A B C D E F G H I J K L

Assuming Normal Distribution Assuming Lognormal Distribution

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.914 Shapiro Wilk Critical Value 0.914

Shapiro Wilk Test Statistic 0.796 Shapiro Wilk Test Statistic 0.857

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.513

Coefficient of Variation 0.272

SD 0.053

Median 0.18 SD of log Data 0.24

Mean 0.195 Mean of log Data -1.666

Maximum 0.34 Maximum of Log Data -1.079

Raw Statistics Log-transformed Statistics

Minimum 0.14 Minimum of Log Data -1.966

General Statistics

Number of Valid Observations 23 Number of Distinct Observations 11

Note: DL/2 is not a recommended method.

Arsenic

   95% Adjusted Gamma UCL 1.199

   95% Gamma Approximate UCL 1.169

Nu star 93.3 Potential UCLs to Use

AppChi2 72.02    95% KM (t) UCL 1.141

Theta star 0.348

k star 2.592 99% KM (Chebyshev) UCL 2.726

SD 0.759 97.5% KM (Chebyshev) UCL 2.011

Median 0.659 95% KM (Chebyshev) UCL 1.647

Mean 0.902    95% KM (Percentile Bootstrap) UCL 1.159

Maximum 3.6    95% KM (BCA) UCL 1.232

Minimum 0.44    95% KM (bootstrap t) UCL 1.909

Assuming Gamma Distribution    95% KM (z) UCL 1.123

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.123

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.193

   95% KM (t) UCL 1.141

5% K-S Critical Value 0.27 SD 0.777

K-S Test Statistic 0.735 Mean 0.805

A-D Test Statistic 0.888 Nonparametric Statistics

5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method

nu star 31.08

k star (bias corrected) 1.554 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.706

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 1.219

   95% Percentile Bootstrap UCL 1.038

   95% MLE (Tiku) UCL 0.91 SD in Original Scale 0.875

   95% MLE (t) UCL 0.826 Mean in Original Scale 0.673
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.814 Shapiro Wilk Test Statistic 0.925

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.066 Maximum Non-Detect -2.718

Minimum Non-Detect 0.066 Minimum Non-Detect -2.718

SD of Detected 0.908 SD of Detected 1.098

Mean of Detected 0.875 Mean of Detected -0.638

Maximum Detected 2.6 Maximum Detected 0.956

Raw Statistics Log-transformed Statistics

Minimum Detected 0.14 Minimum Detected -1.966

Number of Missing Values 5 Percent Non-Detects 55.56%

Number of Distinct Detected Data 8 Number of Non-Detect Data 10

General Statistics

Number of Valid Data 18 Number of Detected Data 8

Benzo(a)anthracene

Potential UCL to Use Use 95% Student's-t UCL 0.214

or 95% Modified-t UCL 0.214

   95% Adjusted Gamma UCL 0.215

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.305

   95% Approximate Gamma UCL 0.214

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.243

97.5% Chebyshev(Mean, Sd) UCL 0.264

Kolmogorov-Smirnov 5% Critical Value 0.181    95% BCA Bootstrap UCL 0.217

Kolmogorov-Smirnov Test Statistic 0.207    95% Percentile Bootstrap UCL 0.213

Anderson-Darling 5% Critical Value 0.743    95% Hall's Bootstrap UCL 0.218

Anderson-Darling Test Statistic 1.542    95% Bootstrap-t UCL 0.221

   95% Standard Bootstrap UCL 0.212

Adjusted Chi Square Value 612.5    95% Jackknife UCL 0.214

Adjusted Level of Significance 0.0389    95% CLT UCL 0.213

nu star 675.9

Approximate Chi Square Value (.05) 616.6 Nonparametric Statistics

k star (bias corrected) 14.69 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0133

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.214    99% Chebyshev (MVUE) UCL 0.292

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.237

   95% Adjusted-CLT UCL 0.217  97.5% Chebyshev (MVUE) UCL 0.256

   95% Student's-t UCL 0.214    95% H-UCL 0.213
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.091 Minimum Detected -2.397

Number of Missing Values 5 Percent Non-Detects 72.22%

Number of Distinct Detected Data 5 Number of Non-Detect Data 13

General Statistics

Number of Valid Data 18 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

   95% Adjusted Gamma UCL 2.587

   95% Gamma Approximate UCL 2.392

Nu star 13.41 Potential UCLs to Use

AppChi2 6.17    95% KM (t) UCL 0.762

Theta star 2.954

k star 0.373 99% KM (Chebyshev) UCL 2.157

SD 0.993 97.5% KM (Chebyshev) UCL 1.527

Median 0.805 95% KM (Chebyshev) UCL 1.207

Mean 1.1    95% KM (Percentile Bootstrap) UCL 0.779

Maximum 2.998    95% KM (BCA) UCL 0.848

Minimum 1E-09    95% KM (bootstrap t) UCL 1.146

Assuming Gamma Distribution    95% KM (z) UCL 0.746

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.733

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.17

   95% KM (t) UCL 0.762

5% K-S Critical Value 0.301 SD 0.674

K-S Test Statistic 0.734 Mean 0.467

A-D Test Statistic 0.389 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

nu star 12.62

k star (bias corrected) 0.789 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.109

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.825

   95% Percentile Bootstrap UCL 0.703

SD in Original Scale 0.727

Mean in Original Scale 0.404

MLE yields a negative mean Mean in Log Scale -2.562

SD in Log Scale 2.102

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.704    95%  H-Stat (DL/2) UCL 0.478

SD 0.725 SD 1.584

Mean 0.407 Mean -2.179

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818
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k star 0.317 99% KM (Chebyshev) UCL 2.226

SD 6.443 97.5% KM (Chebyshev) UCL 1.535

Median 2.602 95% KM (Chebyshev) UCL 1.184

Mean 5.631    95% KM (Percentile Bootstrap) UCL 0.871

Maximum 20.44    95% KM (BCA) UCL 2.217

Minimum 1E-09    95% KM (bootstrap t) UCL 1.63

Assuming Gamma Distribution    95% KM (z) UCL 0.678

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.631

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.186

   95% KM (t) UCL 0.696

5% K-S Critical Value 0.366 SD 0.707

K-S Test Statistic 0.695 Mean 0.371

A-D Test Statistic 0.389 Nonparametric Statistics

5% A-D Critical Value 0.695 Kaplan-Meier (KM) Method

nu star 4.814

k star (bias corrected) 0.481 Data appear Normal at 5% Significance Level

Theta Star 2.285

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.715

   95% Percentile Bootstrap UCL 0.607

SD in Original Scale 0.753

Mean in Original Scale 0.312

MLE yields a negative mean Mean in Log Scale -4.73

SD in Log Scale 3.348

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.64    95%  H-Stat (DL/2) UCL 0.308

SD 0.743 SD 1.397

Mean 0.335 Mean -2.477

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.809 Shapiro Wilk Test Statistic 0.917

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.081 Maximum Non-Detect -2.513

Minimum Non-Detect 0.081 Minimum Non-Detect -2.513

SD of Detected 1.154 SD of Detected 1.434

Mean of Detected 1.1 Mean of Detected -0.579

Maximum Detected 2.5 Maximum Detected 0.916



637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660

661

662

663

664

665

666

667

668

669

670

671

672

673

674

675

676

677

678

679

680

681

682

683

684

685

686

687

688

689

A B C D E F G H I J K L

k star (bias corrected) 0.72 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.54

   95% Percentile Bootstrap UCL 0.473

SD in Original Scale 0.523

Mean in Original Scale 0.273

MLE yields a negative mean Mean in Log Scale -3.424

SD in Log Scale 2.422

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.495    95%  H-Stat (DL/2) UCL 0.298

SD 0.517 SD 1.423

Mean 0.283 Mean -2.472

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.868 Shapiro Wilk Test Statistic 0.867

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.07 Maximum Non-Detect -2.659

Minimum Non-Detect 0.07 Minimum Non-Detect -2.659

SD of Detected 0.682 SD of Detected 1.146

Mean of Detected 0.78 Mean of Detected -0.712

Maximum Detected 1.7 Maximum Detected 0.531

Raw Statistics Log-transformed Statistics

Minimum Detected 0.13 Minimum Detected -2.04

Number of Missing Values 5 Percent Non-Detects 66.67%

Number of Distinct Detected Data 6 Number of Non-Detect Data 12

General Statistics

Number of Valid Data 18 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

   95% Adjusted Gamma UCL 14.47

   95% Gamma Approximate UCL 13.26    95% KM (Percentile Bootstrap) UCL 0.871

Nu star 11.42 Potential UCLs to Use

AppChi2 4.849    95% KM (t) UCL 0.696

Theta star 17.75
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.795 Shapiro Wilk Test Statistic 0.875

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.073 Maximum Non-Detect -2.617

Minimum Non-Detect 0.073 Minimum Non-Detect -2.617

SD of Detected 0.903 SD of Detected 1.418

Mean of Detected 0.873 Mean of Detected -0.812

Maximum Detected 2 Maximum Detected 0.693

Raw Statistics Log-transformed Statistics

Minimum Detected 0.084 Minimum Detected -2.477

Number of Missing Values 5 Percent Non-Detects 66.67%

Number of Distinct Detected Data 5 Number of Non-Detect Data 12

General Statistics

Number of Valid Data 18 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Benzo(g,h,i)perylene

   95% Adjusted Gamma UCL 3.914

   95% Gamma Approximate UCL 3.623    95% KM (Percentile Bootstrap) UCL 0.639

Nu star 13.74 Potential UCLs to Use

AppChi2 6.394    95% KM (t) UCL 0.559

Theta star 4.417

k star 0.382 99% KM (Chebyshev) UCL 1.561

SD 1.512 97.5% KM (Chebyshev) UCL 1.109

Median 1.351 95% KM (Chebyshev) UCL 0.878

Mean 1.686    95% KM (Percentile Bootstrap) UCL 0.639

Maximum 4.865    95% KM (BCA) UCL 1.061

Minimum 1E-09    95% KM (bootstrap t) UCL 0.57

Assuming Gamma Distribution    95% KM (z) UCL 0.547

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.537

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.122

   95% KM (t) UCL 0.559

5% K-S Critical Value 0.339 SD 0.473

K-S Test Statistic 0.712 Mean 0.347

A-D Test Statistic 0.454 Nonparametric Statistics

5% A-D Critical Value 0.712 Kaplan-Meier (KM) Method

nu star 8.638

Theta Star 1.084
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Mean of Detected 0.606 Mean of Detected -0.979

Maximum Detected 1.4 Maximum Detected 0.336

Raw Statistics Log-transformed Statistics

Minimum Detected 0.096 Minimum Detected -2.343

Number of Missing Values 5 Percent Non-Detects 66.67%

Number of Distinct Detected Data 6 Number of Non-Detect Data 12

General Statistics

Number of Valid Data 18 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

   95% Adjusted Gamma UCL 5.907

   95% Gamma Approximate UCL 5.435    95% KM (Percentile Bootstrap) UCL 0.73

Nu star 12.28 Potential UCLs to Use

AppChi2 5.412    95% KM (t) UCL 0.618

Theta star 7.022

k star 0.341 99% KM (Chebyshev) UCL 1.899

SD 2.542 97.5% KM (Chebyshev) UCL 1.321

Median 1.76 95% KM (Chebyshev) UCL 1.027

Mean 2.395    95% KM (Percentile Bootstrap) UCL 0.73

Maximum 8.212    95% KM (BCA) UCL 0.914

Minimum 1E-09    95% KM (bootstrap t) UCL 0.914

Assuming Gamma Distribution    95% KM (z) UCL 0.603

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.597

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.156

   95% KM (t) UCL 0.618

5% K-S Critical Value 0.342 SD 0.604

K-S Test Statistic 0.718 Mean 0.347

A-D Test Statistic 0.418 Nonparametric Statistics

5% A-D Critical Value 0.718 Kaplan-Meier (KM) Method

nu star 6.544

k star (bias corrected) 0.545 Data appear Normal at 5% Significance Level

Theta Star 1.601

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.669

   95% Percentile Bootstrap UCL 0.556

SD in Original Scale 0.645

Mean in Original Scale 0.297

MLE yields a negative mean Mean in Log Scale -4.18

SD in Log Scale 3.007

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.576    95%  H-Stat (DL/2) UCL 0.316

SD 0.636 SD 1.435

Mean 0.315 Mean -2.478

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Nu star 13.63 Potential UCLs to Use

Theta star 3.587

k star 0.379 99% KM (Chebyshev) UCL 1.245

SD 1.252 97.5% KM (Chebyshev) UCL 0.88

Median 1.115 95% KM (Chebyshev) UCL 0.695

Mean 1.358    95% KM (Percentile Bootstrap) UCL 0.536

Maximum 4.009    95% KM (BCA) UCL 0.588

Minimum 1E-09    95% KM (bootstrap t) UCL 0.647

Assuming Gamma Distribution    95% KM (z) UCL 0.428

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.425

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0984

   95% KM (t) UCL 0.437

5% K-S Critical Value 0.34 SD 0.381

K-S Test Statistic 0.712 Mean 0.266

A-D Test Statistic 0.376 Nonparametric Statistics

5% A-D Critical Value 0.712 Kaplan-Meier (KM) Method

nu star 8.436

k star (bias corrected) 0.703 Data appear Normal at 5% Significance Level

Theta Star 0.862

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.431

   95% Percentile Bootstrap UCL 0.392

SD in Original Scale 0.419

Mean in Original Scale 0.211

MLE yields a negative mean Mean in Log Scale -3.749

SD in Log Scale 2.473

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.39    95%  H-Stat (DL/2) UCL 0.229

SD 0.414 SD 1.408

Mean 0.221 Mean -2.71

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.849 Shapiro Wilk Test Statistic 0.884

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.056 Maximum Non-Detect -2.882

Minimum Non-Detect 0.056 Minimum Non-Detect -2.882

SD of Detected 0.561 SD of Detected 1.161
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Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.491

   95% KM (t) UCL 25.24

5% K-S Critical Value 0.266 SD 1.976

K-S Test Statistic 0.724 Mean 24.39

A-D Test Statistic 0.452 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

nu star 2182

k star (bias corrected) 109.1 Data appear Normal at 5% Significance Level

Theta Star 0.234

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 24.43

   95% Percentile Bootstrap UCL 24.45

   95% MLE (Tiku) UCL 24.52 SD in Original Scale 3.288

   95% MLE (t) UCL 24.26 Mean in Original Scale 23.13

SD 3.733 SD in Log Scale 0.142

Mean 22.73 Mean in Log Scale 3.131

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 22.16    95%  H-Stat (DL/2) UCL 22.11

SD 7.581 SD 0.433

Mean 19.06 Mean 2.863

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.902 Shapiro Wilk Test Statistic 0.908

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 22 Maximum Non-Detect 3.091

Minimum Non-Detect 22 Minimum Non-Detect 3.091

SD of Detected 2.173 SD of Detected 0.0842

Mean of Detected 25.5 Mean of Detected 3.235

Maximum Detected 29 Maximum Detected 3.367

Raw Statistics Log-transformed Statistics

Minimum Detected 23 Minimum Detected 3.135

Number of Missing Values 5 Percent Non-Detects 44.44%

Number of Distinct Detected Data 6 Number of Non-Detect Data 8

General Statistics

Number of Valid Data 18 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Benzyl alcohol

   95% Adjusted Gamma UCL 3.166

   95% Gamma Approximate UCL 2.929    95% KM (Percentile Bootstrap) UCL 0.536

AppChi2 6.318    95% KM (t) UCL 0.437
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MLE yields a negative mean Mean in Log Scale -2.451

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.423    95%  H-Stat (DL/2) UCL 1.002

SD 1.58 SD 1.759

Mean 0.775 Mean -1.833

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.737 Shapiro Wilk Test Statistic 0.957

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.076 Maximum Non-Detect -2.577

Minimum Non-Detect 0.076 Minimum Non-Detect -2.577

SD of Detected 2.021 SD of Detected 1.387

Mean of Detected 1.511 Mean of Detected -0.396

Maximum Detected 6.2 Maximum Detected 1.825

Raw Statistics Log-transformed Statistics

Minimum Detected 0.092 Minimum Detected -2.386

Number of Missing Values 5 Percent Non-Detects 50.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 9

General Statistics

Number of Valid Data 18 Number of Detected Data 9

Note: DL/2 is not a recommended method.

Chrysene

   95% Adjusted Gamma UCL 26.16

   95% Gamma Approximate UCL 26.08    95% KM (Percentile Bootstrap) UCL 25.33

Nu star 5217 Potential UCLs to Use

AppChi2 5050    95% KM (t) UCL 25.24

Theta star 0.174

k star 144.9 99% KM (Chebyshev) UCL 29.27

SD 1.974 97.5% KM (Chebyshev) UCL 27.45

Median 25 95% KM (Chebyshev) UCL 26.53

Mean 25.25    95% KM (Percentile Bootstrap) UCL 25.33

Maximum 29    95% KM (BCA) UCL 25.56

Minimum 21.69    95% KM (bootstrap t) UCL 25.42

Assuming Gamma Distribution    95% KM (z) UCL 25.2

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 25.22
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.914 Shapiro Wilk Critical Value 0.914

Shapiro Wilk Test Statistic 0.61 Shapiro Wilk Test Statistic 0.805

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 2.745

Coefficient of Variation 0.534

SD 0.211

Median 0.344 SD of log Data 0.387

Mean 0.395 Mean of log Data -1.016

Maximum 1.12 Maximum of Log Data 0.113

Raw Statistics Log-transformed Statistics

Minimum 0.187 Minimum of Log Data -1.677

General Statistics

Number of Valid Observations 23 Number of Distinct Observations 22

Note: DL/2 is not a recommended method.

Copper

   95% Adjusted Gamma UCL 4.811

   95% Gamma Approximate UCL 4.332

Nu star 8.688 Potential UCLs to Use

AppChi2 3.14    95% KM (t) UCL 1.464

Theta star 6.487

k star 0.241 99% KM (Chebyshev) UCL 4.59

SD 1.816 97.5% KM (Chebyshev) UCL 3.18

Median 0.665 95% KM (Chebyshev) UCL 2.461

Mean 1.566    95% KM (Percentile Bootstrap) UCL 1.459

Maximum 6.2    95% KM (BCA) UCL 1.536

Minimum 1E-09    95% KM (bootstrap t) UCL 2.258

Assuming Gamma Distribution    95% KM (z) UCL 1.428

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.405

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.381

   95% KM (t) UCL 1.464

5% K-S Critical Value 0.289 SD 1.523

K-S Test Statistic 0.752 Mean 0.802

A-D Test Statistic 0.442 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

nu star 10.23

k star (bias corrected) 0.568 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.659

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 1.746

   95% Percentile Bootstrap UCL 1.438

SD in Original Scale 1.585

Mean in Original Scale 0.766

SD in Log Scale 2.501
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Mean 0.506 Mean -1.557

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Shapiro Wilk Test Statistic 0.822 Shapiro Wilk Test Statistic 0.941

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.074 Maximum Non-Detect -2.604

Minimum Non-Detect 0.074 Minimum Non-Detect -2.604

SD of Detected 0.672 SD of Detected 0.929

Mean of Detected 0.74 Mean of Detected -0.686

Maximum Detected 2.1 Maximum Detected 0.742

Raw Statistics Log-transformed Statistics

Minimum Detected 0.13 Minimum Detected -2.04

Number of Missing Values 5 Percent Non-Detects 33.33%

Number of Distinct Detected Data 11 Number of Non-Detect Data 6

General Statistics

Number of Valid Data 18 Number of Detected Data 12

Dibenzothiophene

Potential UCL to Use Use 95% Student's-t UCL 0.47

or 95% Modified-t UCL 0.475

   95% Adjusted Gamma UCL 0.468

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.832

   95% Approximate Gamma UCL 0.462

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.587

97.5% Chebyshev(Mean, Sd) UCL 0.67

Kolmogorov-Smirnov 5% Critical Value 0.182    95% BCA Bootstrap UCL 0.497

Kolmogorov-Smirnov Test Statistic 0.298    95% Percentile Bootstrap UCL 0.472

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 0.946

Anderson-Darling Test Statistic 2.384    95% Bootstrap-t UCL 0.621

   95% Standard Bootstrap UCL 0.466

Adjusted Chi Square Value 201.2    95% Jackknife UCL 0.47

Adjusted Level of Significance 0.0389    95% CLT UCL 0.467

nu star 238.2

Approximate Chi Square Value (.05) 203.5 Nonparametric Statistics

k star (bias corrected) 5.179 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0762

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.475    99% Chebyshev (MVUE) UCL 0.708

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.529

   95% Adjusted-CLT UCL 0.494  97.5% Chebyshev (MVUE) UCL 0.589

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.47    95% H-UCL 0.456
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Maximum Non-Detect 0.17 Maximum Non-Detect -1.772

Minimum Non-Detect 0.17 Minimum Non-Detect -1.772

SD of Detected 0.215 SD of Detected 0.416

Mean of Detected 0.503 Mean of Detected -0.769

Maximum Detected 0.92 Maximum Detected -0.0834

Raw Statistics Log-transformed Statistics

Minimum Detected 0.25 Minimum Detected -1.386

Number of Missing Values 5 Percent Non-Detects 11.11%

Number of Distinct Detected Data 14 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 18 Number of Detected Data 16

Note: DL/2 is not a recommended method.

Dibutyltin ion

   95% Adjusted Gamma UCL 1.626

   95% Gamma Approximate UCL 1.477

Nu star 9.841 Potential UCLs to Use

AppChi2 3.842    95% KM (Percentile Bootstrap) UCL 0.796

Theta star 2.11

k star 0.273 99% KM (Chebyshev) UCL 2.004

SD 0.605 97.5% KM (Chebyshev) UCL 1.458

Median 0.355 95% KM (Chebyshev) UCL 1.179

Mean 0.577    95% KM (Percentile Bootstrap) UCL 0.796

Maximum 2.1    95% KM (BCA) UCL 0.809

Minimum 1E-09    95% KM (bootstrap t) UCL 0.889

Assuming Gamma Distribution    95% KM (z) UCL 0.779

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.785

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.147

   95% KM (t) UCL 0.793

5% K-S Critical Value 0.25 SD 0.599

K-S Test Statistic 0.747 Mean 0.537

A-D Test Statistic 0.487 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

nu star 27.28

k star (bias corrected) 1.137 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.651

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.813

   95% Percentile Bootstrap UCL 0.769

   95% MLE (Tiku) UCL 0.69 SD in Original Scale 0.635

   95% MLE (t) UCL 0.666 Mean in Original Scale 0.512

SD 0.831 SD in Log Scale 1.411

Mean 0.325 Mean in Log Scale -1.475

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.768    95%  H-Stat (DL/2) UCL 1.041

SD 0.639 SD 1.47
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Number of Distinct Detected Data 20 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 23 Number of Detected Data 21

Note: DL/2 is not a recommended method.

Dieldrin

   95% Adjusted Gamma UCL 0.597

   95% Gamma Approximate UCL 0.583    95% KM (Percentile Bootstrap) UCL 0.563

Nu star 114.7 Potential UCLs to Use

AppChi2 90.93    95% KM (t) UCL 0.565

Theta star 0.145

k star 3.185 99% KM (Chebyshev) UCL 0.988

SD 0.234 97.5% KM (Chebyshev) UCL 0.797

Median 0.425 95% KM (Chebyshev) UCL 0.7

Mean 0.463    95% KM (Percentile Bootstrap) UCL 0.563

Maximum 0.92    95% KM (BCA) UCL 0.573

Minimum 0.0931    95% KM (bootstrap t) UCL 0.583

Assuming Gamma Distribution    95% KM (z) UCL 0.56

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.563

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0515

   95% KM (t) UCL 0.565

5% K-S Critical Value 0.216 SD 0.212

K-S Test Statistic 0.741 Mean 0.475

A-D Test Statistic 0.376 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

nu star 163.9

k star (bias corrected) 5.121 Data appear Normal at 5% Significance Level

Theta Star 0.0983

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.569

   95% Percentile Bootstrap UCL 0.555

   95% MLE (Tiku) UCL 0.554 SD in Original Scale 0.228

   95% MLE (t) UCL 0.553 Mean in Original Scale 0.466

SD 0.245 SD in Log Scale 0.506

Mean 0.453 Mean in Log Scale -0.879

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.556    95%  H-Stat (DL/2) UCL 0.637

SD 0.243 SD 0.674

Mean 0.457 Mean -0.957

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Shapiro Wilk Test Statistic 0.901 Shapiro Wilk Test Statistic 0.947

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Nu star 75.86 Potential UCLs to Use

AppChi2 56.8    95% KM (Chebyshev) UCL 1.137

Theta star 0.336

k star 1.649 99% KM (Chebyshev) UCL 1.908

SD 0.658 97.5% KM (Chebyshev) UCL 1.397

Median 0.369 95% KM (Chebyshev) UCL 1.137

Mean 0.554    95% KM (Percentile Bootstrap) UCL 0.782

Maximum 3.3    95% KM (BCA) UCL 0.819

Minimum 0.183    95% KM (bootstrap t) UCL 1.345

Assuming Gamma Distribution    95% KM (z) UCL 0.763

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.772

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.138

   95% KM (t) UCL 0.773

5% K-S Critical Value 0.192 SD 0.645

K-S Test Statistic 0.756 Mean 0.536

A-D Test Statistic 2.582 Nonparametric Statistics

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

nu star 63.94

k star (bias corrected) 1.522 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.365

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.933

   95% Percentile Bootstrap UCL 0.784

SD in Original Scale 0.659

Mean in Original Scale 0.539

MLE yields a negative mean Mean in Log Scale -0.914

SD in Log Scale 0.644

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.785    95%  H-Stat (DL/2) UCL 0.788

SD 0.656 SD 0.642

Mean 0.55 Mean -0.885

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Shapiro Wilk Test Statistic 0.485 Shapiro Wilk Test Statistic 0.791

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 1 Maximum Non-Detect 0

Minimum Non-Detect 1 Minimum Non-Detect 0

SD of Detected 0.688 SD of Detected 0.67

Mean of Detected 0.555 Mean of Detected -0.903

Maximum Detected 3.3 Maximum Detected 1.194

Raw Statistics Log-transformed Statistics

Minimum Detected 0.183 Minimum Detected -1.698

Percent Non-Detects 8.70%
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k star (bias corrected) 2.889 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00456

   95% Percentile Bootstrap UCL 0.00415

SD in Original Scale 0.0025

Mean in Original Scale 0.00316

MLE method failed to converge properly Mean in Log Scale -5.969

SD in Log Scale 0.627

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00433    95%  H-Stat (DL/2) UCL 0.00458

SD 0.00241 SD 0.555

Mean 0.00334 Mean -5.871

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.871 Shapiro Wilk Test Statistic 0.962

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.89%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.00672 Maximum Non-Detect -5.003

Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

SD of Detected 0.0029 SD of Detected 0.459

Mean of Detected 0.00577 Mean of Detected -5.248

Maximum Detected 0.011 Maximum Detected -4.51

Raw Statistics Log-transformed Statistics

Minimum Detected 0.003 Minimum Detected -5.809

Number of Missing Values 5 Percent Non-Detects 66.67%

Number of Distinct Detected Data 6 Number of Non-Detect Data 12

General Statistics

Number of Valid Data 18 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Endrin

   95% Adjusted Gamma UCL 0.756

   95% Gamma Approximate UCL 0.741
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Mean 2.288 Mean 0.0802

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.732 Shapiro Wilk Test Statistic 0.835

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 44.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 8

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Maximum Non-Detect 1.2 Maximum Non-Detect 0.182

Minimum Non-Detect 0.42 Minimum Non-Detect -0.868

SD of Detected 3.589 SD of Detected 0.776

Mean of Detected 3.84 Mean of Detected 1.036

Maximum Detected 12 Maximum Detected 2.485

Raw Statistics Log-transformed Statistics

Minimum Detected 1.4 Minimum Detected 0.336

Number of Missing Values 5 Percent Non-Detects 44.44%

Number of Distinct Detected Data 8 Number of Non-Detect Data 8

General Statistics

Number of Valid Data 18 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Fluoranthene

   95% Adjusted Gamma UCL 0.00641

   95% Gamma Approximate UCL 0.00634    95% KM (Percentile Bootstrap) UCL 0.00546

Nu star 475.4 Potential UCLs to Use

AppChi2 425.9    95% KM (t) UCL 0.00491

Theta star 0.0004303

k star 13.21 99% KM (Chebyshev) UCL 0.00921

SD 0.0016 97.5% KM (Chebyshev) UCL 0.00727

Median 0.0055 95% KM (Chebyshev) UCL 0.00628

Mean 0.00568    95% KM (Percentile Bootstrap) UCL 0.00546

Maximum 0.011    95% KM (BCA) UCL 0.00612

Minimum 0.003    95% KM (bootstrap t) UCL 0.00526

Assuming Gamma Distribution    95% KM (z) UCL 0.00486

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00484

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.000524

   95% KM (t) UCL 0.00491

5% K-S Critical Value 0.333 SD 0.002

K-S Test Statistic 0.698 Mean 0.004

A-D Test Statistic 0.302 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 34.67

Theta Star 0.002
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Maximum Non-Detect 0.009 Maximum Non-Detect -4.711

Minimum Non-Detect 0.00323 Minimum Non-Detect -5.735

SD of Detected 0.00285 SD of Detected 0.45

Mean of Detected 0.00614 Mean of Detected -5.181

Maximum Detected 0.011 Maximum Detected -4.51

Raw Statistics Log-transformed Statistics

Minimum Detected 0.003 Minimum Detected -5.809

Number of Missing Values 6 Percent Non-Detects 58.82%

Number of Distinct Detected Data 6 Number of Non-Detect Data 10

General Statistics

Number of Valid Data 17 Number of Detected Data 7

Note: DL/2 is not a recommended method.

gamma-Hexachlorocyclohexane

   95% Adjusted Gamma UCL 4.287

   95% Gamma Approximate UCL 4.17    95% KM (% Bootstrap) UCL 3.928

Nu star 79.2 Potential UCLs to Use

AppChi2 59.7    95% KM (t) UCL 3.971

Theta star 1.429

k star 2.2 99% KM (Chebyshev) UCL 9.708

SD 2.732 97.5% KM (Chebyshev) UCL 7.119

Median 2.273 95% KM (Chebyshev) UCL 5.801

Mean 3.143    95% KM (Percentile Bootstrap) UCL 3.928

Maximum 12    95% KM (BCA) UCL 3.972

Minimum 1.4    95% KM (bootstrap t) UCL 5.707

Assuming Gamma Distribution    95% KM (z) UCL 3.905

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.909

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.699

   95% KM (t) UCL 3.971

5% K-S Critical Value 0.27 SD 2.813

K-S Test Statistic 0.737 Mean 2.756

A-D Test Statistic 0.929 Nonparametric Statistics

5% A-D Critical Value 0.737 Kaplan-Meier (KM) Method

nu star 26.04

k star (bias corrected) 1.302 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.95

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 3.927

   95% Percentile Bootstrap UCL 3.521

   95% MLE (Tiku) UCL 3.194 SD in Original Scale 3.157

   95% MLE (t) UCL 2.893 Mean in Original Scale 2.298

SD 4.334 SD in Log Scale 1.181

Mean 1.116 Mean in Log Scale 0.135

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 3.586    95%  H-Stat (DL/2) UCL 3.077

SD 3.164 SD 1.259
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1400

1401

1402

1403

1404

1405

1406

1407

1408
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1422
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Nu star 356.4 Potential UCLs to Use

AppChi2 313.7    95% KM (t) UCL 0.0056

Theta star 0.0006021

k star 10.48 99% KM (Chebyshev) UCL 0.0106

SD 0.00184 97.5% KM (Chebyshev) UCL 0.00837

Median 0.00605 95% KM (Chebyshev) UCL 0.00721

Mean 0.00631    95% KM (Percentile Bootstrap) UCL 0.00599

Maximum 0.011    95% KM (BCA) UCL 0.00641

Minimum 0.003    95% KM (bootstrap t) UCL 0.00586

Assuming Gamma Distribution    95% KM (z) UCL 0.00554

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0055

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0006144

   95% KM (t) UCL 0.0056

5% K-S Critical Value 0.313 SD 0.00225

K-S Test Statistic 0.71 Mean 0.00453

A-D Test Statistic 0.291 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

nu star 48.05

k star (bias corrected) 3.432 Data appear Normal at 5% Significance Level

Theta Star 0.00179

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00566

   95% Percentile Bootstrap UCL 0.0054

SD in Original Scale 0.00235

Mean in Original Scale 0.00439

MLE method failed to converge properly Mean in Log Scale -5.527

SD in Log Scale 0.423

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00522    95%  H-Stat (DL/2) UCL 0.0057

SD 0.00255 SD 0.535

Mean 0.00414 Mean -5.631

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Statistic 0.963

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.24%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
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Assuming Gamma Distribution    95% KM (z) UCL 0.0189

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00122

   95% KM (t) UCL 0.019

5% K-S Critical Value 0.209 SD 0.00503

K-S Test Statistic 0.739 Mean 0.0169

A-D Test Statistic 0.169 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

nu star 350.2

k star (bias corrected) 10.3 Data appear Normal at 5% Significance Level

Theta Star 0.00168

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0189

   95% Percentile Bootstrap UCL 0.019

   95% MLE (Tiku) UCL 0.019 SD in Original Scale 0.00517

   95% MLE (t) UCL 0.019 Mean in Original Scale 0.0169

SD 0.00534 SD in Log Scale 0.311

Mean 0.0168 Mean in Log Scale -4.124

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.019    95%  H-Stat (DL/2) UCL 0.0204

SD 0.00556 SD 0.375

Mean 0.0167 Mean -4.153

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Shapiro Wilk Test Statistic 0.966 Shapiro Wilk Test Statistic 0.969

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.012 Maximum Non-Detect -4.423

Minimum Non-Detect 0.012 Minimum Non-Detect -4.423

SD of Detected 0.00503 SD of Detected 0.297

Mean of Detected 0.0173 Mean of Detected -4.096

Maximum Detected 0.0272 Maximum Detected -3.605

Raw Statistics Log-transformed Statistics

Minimum Detected 0.01 Minimum Detected -4.605

Number of Missing Values 5 Percent Non-Detects 5.56%

Number of Distinct Detected Data 13 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 18 Number of Detected Data 17

Note: DL/2 is not a recommended method.

Heptachlor epoxide

   95% Adjusted Gamma UCL 0.00727

   95% Gamma Approximate UCL 0.00717    95% KM (Percentile Bootstrap) UCL 0.00599
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k star (bias corrected) 10.02 Data Follow Appr. Gamma Distribution at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.446    95%  H-Stat (DL/2) UCL 0.439

SD 0.138 SD 0.278

Mean 0.389 Mean -0.986

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Shapiro Wilk Test Statistic 0.687 Shapiro Wilk Test Statistic 0.844

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.138 SD of Detected 0.278

Mean of Detected 0.389 Mean of Detected -0.986

Maximum Detected 0.876 Maximum Detected -0.132

Raw Statistics Log-transformed Statistics

Minimum Detected 0.24 Minimum Detected -1.427

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 16 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 18 Number of Detected Data 18

Note: DL/2 is not a recommended method.

Hexachlorobenzene

   95% Adjusted Gamma UCL 0.0195

   95% Gamma Approximate UCL 0.0193    95% KM (Percentile Bootstrap) UCL 0.0189

Nu star 327.4 Potential UCLs to Use

AppChi2 286.5    95% KM (t) UCL 0.019

Theta star 0.00186

k star 9.094 99% KM (Chebyshev) UCL 0.0291

SD 0.00523 97.5% KM (Chebyshev) UCL 0.0245

Median 0.0165 95% KM (Chebyshev) UCL 0.0222

Mean 0.0169    95% KM (Percentile Bootstrap) UCL 0.0189

Maximum 0.0272    95% KM (BCA) UCL 0.019

Minimum 0.00937    95% KM (bootstrap t) UCL 0.0191

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.019
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.032 Maximum Non-Detect -3.442

Minimum Non-Detect 0.004 Minimum Non-Detect -5.521

SD of Detected 0.0696 SD of Detected 1.355

Mean of Detected 0.043 Mean of Detected -4.014

Maximum Detected 0.167 Maximum Detected -1.79

Raw Statistics Log-transformed Statistics

Minimum Detected 0.006 Minimum Detected -5.116

Number of Missing Values 5 Percent Non-Detects 72.22%

Number of Distinct Detected Data 5 Number of Non-Detect Data 13

General Statistics

Number of Valid Data 18 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Hexachlorobutadiene

   95% Adjusted Gamma UCL 0.447

   95% Gamma Approximate UCL 0.442

Nu star 360.8 Potential UCLs to Use

AppChi2 317.8    95% KM (BCA) UCL 0.449

Theta star 0.0388

k star 10.02 99% KM (Chebyshev) UCL 0.713

SD 0.138 97.5% KM (Chebyshev) UCL 0.593

Median 0.346 95% KM (Chebyshev) UCL 0.531

Mean 0.389    95% KM (Percentile Bootstrap) UCL 0.444

Maximum 0.876    95% KM (BCA) UCL 0.449

Minimum 0.24    95% KM (bootstrap t) UCL 0.503

Assuming Gamma Distribution    95% KM (z) UCL 0.443

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.446

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0326

   95% KM (t) UCL 0.446

5% K-S Critical Value 0.203 SD 0.134

K-S Test Statistic 0.739 Mean 0.389

A-D Test Statistic 1.247 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

nu star 360.8

Theta Star 0.0388
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Raw Statistics Log-transformed Statistics

Number of Missing Values 5 Percent Non-Detects 61.11%

Number of Distinct Detected Data 7 Number of Non-Detect Data 11

General Statistics

Number of Valid Data 18 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

   95% Adjusted Gamma UCL 0.0618

   95% Gamma Approximate UCL 0.06

Nu star 67.54 Potential UCLs to Use

AppChi2 49.62    95% KM (t) UCL 0.0335

Theta star 0.0235

k star 1.876 99% KM (Chebyshev) UCL 0.113

SD 0.0339 97.5% KM (Chebyshev) UCL 0.0771

Median 0.0441 95% KM (Chebyshev) UCL 0.0589

Mean 0.0441    95% KM (Percentile Bootstrap) UCL 0.0348

Maximum 0.167    95% KM (BCA) UCL 0.0427

Minimum 0.006    95% KM (bootstrap t) UCL 0.133

Assuming Gamma Distribution    95% KM (z) UCL 0.0326

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.032

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00968

   95% KM (t) UCL 0.0335

5% K-S Critical Value 0.368 SD 0.0367

K-S Test Statistic 0.701 Mean 0.0166

A-D Test Statistic 0.651 Nonparametric Statistics

5% A-D Critical Value 0.701 Kaplan-Meier (KM) Method

nu star 4.122

k star (bias corrected) 0.412 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.104

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0421

   95% Percentile Bootstrap UCL 0.032

SD in Original Scale 0.0384

Mean in Original Scale 0.0143

MLE method failed to converge properly Mean in Log Scale -5.303

SD in Log Scale 1.12

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0324    95%  H-Stat (DL/2) UCL 0.022

SD 0.0378 SD 0.975

Mean 0.0169 Mean -4.833

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.633 Shapiro Wilk Test Statistic 0.857
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SD 1.402 97.5% KM (Chebyshev) UCL 1.21

Median 0.922 95% KM (Chebyshev) UCL 0.944

Mean 1.355    95% KM (Percentile Bootstrap) UCL 0.606

Maximum 4.582    95% KM (BCA) UCL 0.605

Minimum 1E-09    95% KM (bootstrap t) UCL 0.886

Assuming Gamma Distribution    95% KM (z) UCL 0.562

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.564

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.141

   95% KM (t) UCL 0.576

5% K-S Critical Value 0.322 SD 0.553

K-S Test Statistic 0.734 Mean 0.331

A-D Test Statistic 0.498 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

nu star 7.886

k star (bias corrected) 0.563 Data appear Normal at 5% Significance Level

Theta Star 1.291

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.589

   95% Percentile Bootstrap UCL 0.533

SD in Original Scale 0.59

Mean in Original Scale 0.288

MLE yields a negative mean Mean in Log Scale -3.882

SD in Log Scale 2.806

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.541    95%  H-Stat (DL/2) UCL 0.309

SD 0.583 SD 1.467

Mean 0.302 Mean -2.508

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.81 Shapiro Wilk Test Statistic 0.858

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.064 Maximum Non-Detect -2.749

Minimum Non-Detect 0.064 Minimum Non-Detect -2.749

SD of Detected 0.786 SD of Detected 1.41

Mean of Detected 0.727 Mean of Detected -1.041

Maximum Detected 1.9 Maximum Detected 0.642

Minimum Detected 0.079 Minimum Detected -2.538
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nu star 23.39

k star (bias corrected) 0.616 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0765

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.104

   95% Percentile Bootstrap UCL 0.0817

   95% MLE (Tiku) UCL 0.0646 SD in Original Scale 0.106

   95% MLE (t) UCL 0.0663 Mean in Original Scale 0.0393

SD 0.116 SD in Log Scale 1.303

Mean 0.0247 Mean in Log Scale -4.331

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.077    95%  H-Stat (DL/2) UCL 0.0597

SD 0.106 SD 1.39

Mean 0.0392 Mean -4.386

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.349 Shapiro Wilk Test Statistic 0.825

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 17.39%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 19

Maximum Non-Detect 0.004 Maximum Non-Detect -5.521

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

SD of Detected 0.115 SD of Detected 1.054

Mean of Detected 0.0471 Mean of Detected -3.934

Maximum Detected 0.518 Maximum Detected -0.658

Raw Statistics Log-transformed Statistics

Minimum Detected 0.007 Minimum Detected -4.962

Percent Non-Detects 17.39%

Number of Distinct Detected Data 13 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 23 Number of Detected Data 19

Note: DL/2 is not a recommended method.

Lead

   95% Adjusted Gamma UCL 3.345

   95% Gamma Approximate UCL 3.077    95% KM (Percentile Bootstrap) UCL 0.606

Nu star 12.26 Potential UCLs to Use

AppChi2 5.4    95% KM (t) UCL 0.576

Theta star 3.979

k star 0.341 99% KM (Chebyshev) UCL 1.731
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nu star 126.6

Approximate Chi Square Value (.05) 101.6 Nonparametric Statistics

k star (bias corrected) 2.751 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.124

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.394    99% Chebyshev (MVUE) UCL 0.904

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.598

   95% Adjusted-CLT UCL 0.388  97.5% Chebyshev (MVUE) UCL 0.701

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.395    95% H-UCL 0.497

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.914 Shapiro Wilk Critical Value 0.914

Shapiro Wilk Test Statistic 0.865 Shapiro Wilk Test Statistic 0.733

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness -0.756

Coefficient of Variation 0.45

SD 0.153

Median 0.375 SD of log Data 0.684

Mean 0.34 Mean of log Data -1.246

Maximum 0.546 Maximum of Log Data -0.605

Raw Statistics Log-transformed Statistics

Minimum 0.076 Minimum of Log Data -2.577

General Statistics

Number of Valid Observations 23 Number of Distinct Observations 23

Note: DL/2 is not a recommended method.

Manganese

   95% Adjusted Gamma UCL 0.11

   95% Gamma Approximate UCL 0.102

Nu star 9.472 Potential UCLs to Use

AppChi2 3.614  97.5% KM (Chebyshev) UCL 0.178

Theta star 0.189

k star 0.206 99% KM (Chebyshev) UCL 0.26

SD 0.106 97.5% KM (Chebyshev) UCL 0.178

Median 0.011 95% KM (Chebyshev) UCL 0.136

Mean 0.0389    95% KM (Percentile Bootstrap) UCL 0.082

Maximum 0.518    95% KM (BCA) UCL 0.0831

Minimum 1E-09    95% KM (bootstrap t) UCL 0.257

Assuming Gamma Distribution    95% KM (z) UCL 0.0764

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0778

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0221

   95% KM (t) UCL 0.078

5% K-S Critical Value 0.207 SD 0.103

K-S Test Statistic 0.785 Mean 0.0401

A-D Test Statistic 2.376 Nonparametric Statistics

5% A-D Critical Value 0.785 Kaplan-Meier (KM) Method
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.201    95%  H-Stat (DL/2) UCL 0.218

SD 0.0719 SD 0.469

Mean 0.171 Mean -1.86

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Test Statistic 0.939

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0719 SD of Detected 0.469

Mean of Detected 0.171 Mean of Detected -1.86

Maximum Detected 0.349 Maximum Detected -1.053

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0591 Minimum Detected -2.829

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 17 Number of Non-Detect Data 0

Number of Valid Data 18 Number of Detected Data 18

Mercury

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.48

   95% Adjusted Gamma UCL 0.431

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.659

   95% Approximate Gamma UCL 0.424

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.48

97.5% Chebyshev(Mean, Sd) UCL 0.54

Kolmogorov-Smirnov 5% Critical Value 0.183    95% BCA Bootstrap UCL 0.387

Kolmogorov-Smirnov Test Statistic 0.269    95% Percentile Bootstrap UCL 0.39

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 0.389

Anderson-Darling Test Statistic 2.296    95% Bootstrap-t UCL 0.389

   95% Standard Bootstrap UCL 0.393

Adjusted Chi Square Value 99.95    95% Jackknife UCL 0.395

Adjusted Level of Significance 0.0389    95% CLT UCL 0.393
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   95% DL/2 (t) UCL 2.659    95%  H-Stat (DL/2) UCL 2.254

SD 2.431 SD 0.759

Mean 1.662 Mean 0.0997

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Shapiro Wilk Test Statistic 0.465 Shapiro Wilk Test Statistic 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 2.431 SD of Detected 0.759

Mean of Detected 1.662 Mean of Detected 0.0997

Maximum Detected 11 Maximum Detected 2.398

Raw Statistics Log-transformed Statistics

Minimum Detected 0.52 Minimum Detected -0.654

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 16 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 18 Number of Detected Data 18

Note: DL/2 is not a recommended method.

Naphthalene

   95% Adjusted Gamma UCL 0.211

   95% Gamma Approximate UCL 0.207    95% KM (Percentile Bootstrap) UCL 0.198

Nu star 165.4 Potential UCLs to Use

AppChi2 136.7    95% KM (t) UCL 0.201

Theta star 0.0372

k star 4.595 99% KM (Chebyshev) UCL 0.34

SD 0.0719 97.5% KM (Chebyshev) UCL 0.277

Median 0.174 95% KM (Chebyshev) UCL 0.245

Mean 0.171    95% KM (Percentile Bootstrap) UCL 0.198

Maximum 0.349    95% KM (BCA) UCL 0.199

Minimum 0.0591    95% KM (bootstrap t) UCL 0.203

Assuming Gamma Distribution    95% KM (z) UCL 0.199

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.201

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0169

   95% KM (t) UCL 0.201

5% K-S Critical Value 0.204 SD 0.0698

K-S Test Statistic 0.743 Mean 0.171

A-D Test Statistic 0.349 Nonparametric Statistics

5% A-D Critical Value 0.743 Kaplan-Meier (KM) Method

nu star 165.4

k star (bias corrected) 4.595 Data appear Normal at 5% Significance Level

Theta Star 0.0372
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Shapiro Wilk Test Statistic 0.777 Shapiro Wilk Test Statistic 0.84

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 2.169

Coefficient of Variation 0.79

SD 0.0471

Median 0.05 SD of log Data 0.943

Mean 0.0596 Mean of log Data -3.139

Maximum 0.224 Maximum of Log Data -1.496

Raw Statistics Log-transformed Statistics

Minimum 0.004 Minimum of Log Data -5.521

General Statistics

Number of Valid Observations 23 Number of Distinct Observations 22

Note: DL/2 is not a recommended method.

Nickel

   95% Adjusted Gamma UCL 2.575

   95% Gamma Approximate UCL 2.476

Nu star 42.34 Potential UCLs to Use

AppChi2 28.42    95% KM (Chebyshev) UCL 4.16

Theta star 1.413

k star 1.176 99% KM (Chebyshev) UCL 7.363

SD 2.431 97.5% KM (Chebyshev) UCL 5.241

Median 0.81 95% KM (Chebyshev) UCL 4.16

Mean 1.662    95% KM (Percentile Bootstrap) UCL 2.727

Maximum 11    95% KM (BCA) UCL 2.781

Minimum 0.52    95% KM (bootstrap t) UCL 5.14

Assuming Gamma Distribution    95% KM (z) UCL 2.605

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.659

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.573

   95% KM (t) UCL 2.659

5% K-S Critical Value 0.208 SD 2.362

K-S Test Statistic 0.759 Mean 1.662

A-D Test Statistic 2.046 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

nu star 42.34

k star (bias corrected) 1.176 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.413

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 55.56%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Maximum Non-Detect 2.4 Maximum Non-Detect 0.875

Minimum Non-Detect 0.36 Minimum Non-Detect -1.022

SD of Detected 6.547 SD of Detected 0.715

Mean of Detected 7.563 Mean of Detected 1.771

Maximum Detected 22 Maximum Detected 3.091

Raw Statistics Log-transformed Statistics

Minimum Detected 2.7 Minimum Detected 0.993

Number of Missing Values 5 Percent Non-Detects 55.56%

Number of Distinct Detected Data 8 Number of Non-Detect Data 10

Number of Valid Data 18 Number of Detected Data 8

Phenanthrene

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.102

   95% Adjusted Gamma UCL 0.0825

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.157

   95% Approximate Gamma UCL 0.0806

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.102

97.5% Chebyshev(Mean, Sd) UCL 0.121

Kolmogorov-Smirnov 5% Critical Value 0.184    95% BCA Bootstrap UCL 0.081

Kolmogorov-Smirnov Test Statistic 0.212    95% Percentile Bootstrap UCL 0.0766

Anderson-Darling 5% Critical Value 0.758    95% Hall's Bootstrap UCL 0.153

Anderson-Darling Test Statistic 1.049    95% Bootstrap-t UCL 0.0866

   95% Standard Bootstrap UCL 0.0755

Adjusted Chi Square Value 50.59    95% Jackknife UCL 0.0765

Adjusted Level of Significance 0.0389    95% CLT UCL 0.0758

nu star 69.99

Approximate Chi Square Value (.05) 51.73 Nonparametric Statistics

k star (bias corrected) 1.521 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0392

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0772    99% Chebyshev (MVUE) UCL 0.21

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.129

   95% Adjusted-CLT UCL 0.0805  97.5% Chebyshev (MVUE) UCL 0.156

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0765    95% H-UCL 0.111

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.914 Shapiro Wilk Critical Value 0.914
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General Statistics

Note: DL/2 is not a recommended method.

Thallium

   95% Adjusted Gamma UCL 9.505

   95% Gamma Approximate UCL 9.315

Nu star 140 Potential UCLs to Use

AppChi2 113.7    95% KM (t) UCL 6.941

Theta star 1.945

k star 3.889 99% KM (Chebyshev) UCL 16.76

SD 4.201 97.5% KM (Chebyshev) UCL 12.33

Median 7.563 95% KM (Chebyshev) UCL 10.07

Mean 7.563    95% KM (Percentile Bootstrap) UCL 7.183

Maximum 22    95% KM (BCA) UCL 7.706

Minimum 2.7    95% KM (bootstrap t) UCL 11.32

Assuming Gamma Distribution    95% KM (z) UCL 6.827

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.782

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.195

   95% KM (t) UCL 6.941

5% K-S Critical Value 0.297 SD 4.744

K-S Test Statistic 0.724 Mean 4.861

A-D Test Statistic 0.509 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

nu star 22.68

k star (bias corrected) 1.418 Data appear Gamma Distributed at 5% Significance Level

Theta Star 5.334

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 7.187

   95% Percentile Bootstrap UCL 6.054

   95% MLE (Tiku) UCL 5.164 SD in Original Scale 5.479

   95% MLE (t) UCL 3.988 Mean in Original Scale 3.741

SD 8.614 SD in Log Scale 1.192

Mean 0.456 Mean in Log Scale 0.575

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 6.008    95%  H-Stat (DL/2) UCL 4.496

SD 5.47 SD 1.277

Mean 3.765 Mean 0.55

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.757 Shapiro Wilk Test Statistic 0.918

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
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Raw Statistics Log-transformed Statistics

Number of Missing Values 13 Percent Non-Detects 0.00%

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 5 Number of Detected Data 5

Total Aroclors

Potential UCL to Use Use 95% Student's-t UCL 0.00457

or 95% Modified-t UCL 0.0046

   95% Adjusted Gamma UCL 0.0046

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.00796

   95% Approximate Gamma UCL 0.00454

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00566

97.5% Chebyshev(Mean, Sd) UCL 0.00644

Kolmogorov-Smirnov 5% Critical Value 0.182    95% BCA Bootstrap UCL 0.00478

Kolmogorov-Smirnov Test Statistic 0.218    95% Percentile Bootstrap UCL 0.00455

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 0.00489

Anderson-Darling Test Statistic 1.385    95% Bootstrap-t UCL 0.00503

   95% Standard Bootstrap UCL 0.00451

Adjusted Chi Square Value 191.2    95% Jackknife UCL 0.00457

Adjusted Level of Significance 0.0389    95% CLT UCL 0.00454

nu star 227.4

Approximate Chi Square Value (.05) 193.5 Nonparametric Statistics

k star (bias corrected) 4.944 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0007818

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0046    99% Chebyshev (MVUE) UCL 0.00712

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00527

   95% Adjusted-CLT UCL 0.00473  97.5% Chebyshev (MVUE) UCL 0.00589

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00457    95% H-UCL 0.00452

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.914 Shapiro Wilk Critical Value 0.914

Shapiro Wilk Test Statistic 0.748 Shapiro Wilk Test Statistic 0.886

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 2.035

Coefficient of Variation 0.511

SD 0.00198

Median 0.0033 SD of log Data 0.406

Mean 0.00387 Mean of log Data -5.647

Maximum 0.0102 Maximum of Log Data -4.585

Raw Statistics Log-transformed Statistics

Minimum 0.002 Minimum of Log Data -6.215

Number of Valid Observations 23 Number of Distinct Observations 18
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SD 21.51 97.5% KM (Chebyshev) UCL 122.1

Median 60 95% KM (Chebyshev) UCL 103.9

Mean 62    95% KM (Percentile Bootstrap) UCL 77

Maximum 93    95% KM (BCA) UCL 75.2

Minimum 39    95% KM (bootstrap t) UCL 89.02

Assuming Gamma Distribution    95% KM (z) UCL 77.82

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 82.5

Data appear Gamma Distributed at 5% Significance Level SE of Mean 9.618

   95% KM (t) UCL 82.5

5% K-S Critical Value 0.358 SD 19.24

K-S Test Statistic 0.679 Mean 62

A-D Test Statistic 0.2 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

nu star 43.68

k star (bias corrected) 4.368 Data appear Normal at 5% Significance Level

Theta Star 14.19

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 82.5    95%  H-Stat (DL/2) UCL 96.98

SD 21.51 SD 0.347

Mean 62 Mean 4.079

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.961 Shapiro Wilk Test Statistic 0.979

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 21.51 SD of Detected 0.347

Mean of Detected 62 Mean of Detected 4.079

Maximum Detected 93 Maximum Detected 4.533

Minimum Detected 39 Minimum Detected 3.664
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nu star 113.6

k star (bias corrected) 2.705 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.806

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 2.91

   95% Percentile Bootstrap UCL 2.673

SD in Original Scale 1.619

Mean in Original Scale 2.104

MLE yields a negative mean Mean in Log Scale 0.577

SD in Log Scale 0.521

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.667    95%  H-Stat (DL/2) UCL 2.757

SD 1.633 SD 0.549

Mean 2.082 Mean 0.555

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.618 Shapiro Wilk Test Statistic 0.795

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.96%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 2.9 Maximum Non-Detect 1.065

Minimum Non-Detect 1.3 Minimum Non-Detect 0.262

SD of Detected 1.674 SD of Detected 0.527

Mean of Detected 2.181 Mean of Detected 0.611

Maximum Detected 7.75 Maximum Detected 2.048

Raw Statistics Log-transformed Statistics

Minimum Detected 0.915 Minimum Detected -0.0888

Percent Non-Detects 8.70%

Number of Distinct Detected Data 21 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 23 Number of Detected Data 21

Note: DL/2 is not a recommended method.

Total Chlordanes

   95% Adjusted Gamma UCL 110.3

   95% Gamma Approximate UCL 91.73    95% KM (Percentile Bootstrap) UCL 77

Nu star 43.68 Potential UCLs to Use

AppChi2 29.52    95% KM (t) UCL 82.5

Theta star 14.19

k star 4.368 99% KM (Chebyshev) UCL 157.7
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nu star 37.18

Approximate Chi Square Value (.05) 24.22 Nonparametric Statistics

k star (bias corrected) 0.808 Data do not follow a Discernable Distribution (0.05)

Theta Star 7.594

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 11.06    99% Chebyshev (MVUE) UCL 16.13

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.852

   95% Adjusted-CLT UCL 13.08  97.5% Chebyshev (MVUE) UCL 11.97

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10.65    95% H-UCL 8.508

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.914 Shapiro Wilk Critical Value 0.914

Shapiro Wilk Test Statistic 0.377 Shapiro Wilk Test Statistic 0.904

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 4.467

Coefficient of Variation 2.056

SD 12.62

Median 3.008 SD of log Data 0.967

Mean 6.137 Mean of log Data 1.162

Maximum 62.7 Maximum of Log Data 4.138

Raw Statistics Log-transformed Statistics

Minimum 0.744 Minimum of Log Data -0.296

General Statistics

Number of Valid Observations 23 Number of Distinct Observations 23

Note: DL/2 is not a recommended method.

Total DDD

   95% Adjusted Gamma UCL 2.692

   95% Gamma Approximate UCL 2.65

Nu star 127.5 Potential UCLs to Use

AppChi2 102.4    95% KM (Chebyshev) UCL 3.584

Theta star 0.768

k star 2.772 99% KM (Chebyshev) UCL 5.475

SD 1.618 97.5% KM (Chebyshev) UCL 4.222

Median 1.514 95% KM (Chebyshev) UCL 3.584

Mean 2.128    95% KM (Percentile Bootstrap) UCL 2.67

Maximum 7.75    95% KM (BCA) UCL 2.763

Minimum 0.901    95% KM (bootstrap t) UCL 3.229

Assuming Gamma Distribution    95% KM (z) UCL 2.666

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.689

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.338

   95% KM (t) UCL 2.69

5% K-S Critical Value 0.191 SD 1.581

K-S Test Statistic 0.749 Mean 2.109

A-D Test Statistic 2.415 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method
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Kolmogorov-Smirnov Test Statistic 0.169    95% Percentile Bootstrap UCL 17.66

Anderson-Darling 5% Critical Value 0.75    95% Hall's Bootstrap UCL 32.73

Anderson-Darling Test Statistic 1.128    95% Bootstrap-t UCL 22.73

   95% Standard Bootstrap UCL 17.16

Adjusted Chi Square Value 95.59    95% Jackknife UCL 17.43

Adjusted Level of Significance 0.0389    95% CLT UCL 17.26

nu star 121.6

Approximate Chi Square Value (.05) 97.18 Nonparametric Statistics

k star (bias corrected) 2.644 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 5.09

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 17.7    99% Chebyshev (MVUE) UCL 28.18

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 19.64

   95% Adjusted-CLT UCL 19.02  97.5% Chebyshev (MVUE) UCL 22.52

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.43    95% H-UCL 16.47

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.914 Shapiro Wilk Critical Value 0.914

Shapiro Wilk Test Statistic 0.603 Shapiro Wilk Test Statistic 0.917

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 3.426

Coefficient of Variation 0.823

SD 11.08

Median 10.25 SD of log Data 0.54

Mean 13.46 Mean of log Data 2.424

Maximum 58.88 Maximum of Log Data 4.076

Raw Statistics Log-transformed Statistics

Minimum 4.984 Minimum of Log Data 1.606

Number of Valid Observations 23 Number of Distinct Observations 23

Total DDE

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 17.6

   95% Adjusted Gamma UCL 9.726

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 32.31

   95% Approximate Gamma UCL 9.421

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 17.6

97.5% Chebyshev(Mean, Sd) UCL 22.56

Kolmogorov-Smirnov 5% Critical Value 0.188    95% BCA Bootstrap UCL 14.01

Kolmogorov-Smirnov Test Statistic 0.274    95% Percentile Bootstrap UCL 11.41

Anderson-Darling 5% Critical Value 0.775    95% Hall's Bootstrap UCL 27.08

Anderson-Darling Test Statistic 2.034    95% Bootstrap-t UCL 28.78

   95% Standard Bootstrap UCL 10.35

Adjusted Chi Square Value 23.46    95% Jackknife UCL 10.65

Adjusted Level of Significance 0.0389    95% CLT UCL 10.46
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   95% Adjusted Gamma UCL 11.28

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 32.21

   95% Approximate Gamma UCL 10.87

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 17.81

97.5% Chebyshev(Mean, Sd) UCL 22.67

Kolmogorov-Smirnov 5% Critical Value 0.19    95% BCA Bootstrap UCL 13.37

Kolmogorov-Smirnov Test Statistic 0.222    95% Percentile Bootstrap UCL 11.12

Anderson-Darling 5% Critical Value 0.789    95% Hall's Bootstrap UCL 25.77

Anderson-Darling Test Statistic 1.602    95% Bootstrap-t UCL 17.06

   95% Standard Bootstrap UCL 10.75

Adjusted Chi Square Value 16.48    95% Jackknife UCL 11.01

Adjusted Level of Significance 0.0389    95% CLT UCL 10.82

nu star 28.24

Approximate Chi Square Value (.05) 17.11 Nonparametric Statistics

k star (bias corrected) 0.614 Data do not follow a Discernable Distribution (0.05)

Theta Star 10.73

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 11.35    99% Chebyshev (MVUE) UCL 22.89

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 13.17

   95% Adjusted-CLT UCL 12.99  97.5% Chebyshev (MVUE) UCL 16.45

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 11.01    95% H-UCL 12.9

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.914 Shapiro Wilk Critical Value 0.914

Shapiro Wilk Test Statistic 0.501 Shapiro Wilk Test Statistic 0.89

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 3.778

Coefficient of Variation 1.876

SD 12.35

Median 1.542 SD of log Data 1.263

Mean 6.585 Mean of log Data 0.981

Maximum 59 Maximum of Log Data 4.078

Raw Statistics Log-transformed Statistics

Minimum 0.674 Minimum of Log Data -0.395

Number of Valid Observations 23 Number of Distinct Observations 23

Total DDT

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 16.85

   95% Adjusted Gamma UCL 17.13

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 36.44

   95% Approximate Gamma UCL 16.85

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 23.53

97.5% Chebyshev(Mean, Sd) UCL 27.89

Kolmogorov-Smirnov 5% Critical Value 0.183    95% BCA Bootstrap UCL 20.2
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Assuming Gamma Distribution    95% KM (z) UCL 1.707

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.752

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.473

   95% KM (t) UCL 1.752

5% K-S Critical Value 0.211 SD 1.95

K-S Test Statistic 0.775 Mean 0.929

A-D Test Statistic 3.272 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

nu star 25.77

k star (bias corrected) 0.716 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.298

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.752    95%  H-Stat (DL/2) UCL 1.213

SD 2.006 SD 0.924

Mean 0.929 Mean -0.8

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Shapiro Wilk Test Statistic 0.375 Shapiro Wilk Test Statistic 0.709

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 2.006 SD of Detected 0.924

Mean of Detected 0.929 Mean of Detected -0.8

Maximum Detected 8.743 Maximum Detected 2.168

Raw Statistics Log-transformed Statistics

Minimum Detected 0.188 Minimum Detected -1.669

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 18 Number of Non-Detect Data 0

Number of Valid Data 18 Number of Detected Data 18

Total Dioxin/Furan TEQ

General Statistics

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 32.21
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k star (bias corrected) 1.346 Data do not follow a Discernable Distribution (0.05)

Theta Star 6056

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 11682    95%  H-Stat (DL/2) UCL 11989

SD 8612 SD 0.774

Mean 8151 Mean 8.655

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Shapiro Wilk Test Statistic 0.636 Shapiro Wilk Test Statistic 0.836

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 8612 SD of Detected 0.774

Mean of Detected 8151 Mean of Detected 8.655

Maximum Detected 30427 Maximum Detected 10.32

Raw Statistics Log-transformed Statistics

Minimum Detected 2195 Minimum Detected 7.694

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 18 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 18 Number of Detected Data 18

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

   95% Adjusted Gamma UCL 1.66

   95% Gamma Approximate UCL 1.575

Nu star 25.77 Potential UCLs to Use

AppChi2 15.2    95% KM (Chebyshev) UCL 2.991

Theta star 1.298

k star 0.716 99% KM (Chebyshev) UCL 5.635

SD 2.006 97.5% KM (Chebyshev) UCL 3.883

Median 0.369 95% KM (Chebyshev) UCL 2.991

Mean 0.929    95% KM (Percentile Bootstrap) UCL 1.842

Maximum 8.743    95% KM (BCA) UCL 1.863

Minimum 0.188    95% KM (bootstrap t) UCL 11.8
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SD 0.0248 SD 0.383

Mean 0.0679 Mean -2.755

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Test Statistic 0.965

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.35%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.0977 Maximum Non-Detect -2.326

Minimum Non-Detect 0.065 Minimum Non-Detect -2.733

SD of Detected 0.0196 SD of Detected 0.252

Mean of Detected 0.0795 Mean of Detected -2.56

Maximum Detected 0.11 Maximum Detected -2.207

Raw Statistics Log-transformed Statistics

Minimum Detected 0.048 Minimum Detected -3.037

Number of Missing Values 6 Percent Non-Detects 29.41%

Number of Distinct Detected Data 12 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 17 Number of Detected Data 12

Note: DL/2 is not a recommended method.

Total Endosulfan

   95% Adjusted Gamma UCL 12235

   95% Gamma Approximate UCL 11798

Nu star 48.45 Potential UCLs to Use

AppChi2 33.47    95% KM (Chebyshev) UCL 16999

Theta star 6056

k star 1.346 99% KM (Chebyshev) UCL 28347

SD 8612 97.5% KM (Chebyshev) UCL 20827

Median 4601 95% KM (Chebyshev) UCL 16999

Mean 8151    95% KM (Percentile Bootstrap) UCL 11675

Maximum 30427    95% KM (BCA) UCL 11720

Minimum 2195    95% KM (bootstrap t) UCL 13262

Assuming Gamma Distribution    95% KM (z) UCL 11490

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 11682

Data not Gamma Distributed at 5% Significance Level SE of Mean 2030

   95% KM (t) UCL 11682

5% K-S Critical Value 0.207 SD 8369

K-S Test Statistic 0.756 Mean 8151

A-D Test Statistic 1.877 Nonparametric Statistics

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

nu star 48.45
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Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.542 SD of Detected 0.654

Mean of Detected 0.666 Mean of Detected -0.639

Maximum Detected 2.061 Maximum Detected 0.723

Raw Statistics Log-transformed Statistics

Minimum Detected 0.238 Minimum Detected -1.436

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 18 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 18 Number of Detected Data 18

Note: DL/2 is not a recommended method.

Total PCB TEQ

   95% Adjusted Gamma UCL 0.0872

   95% Gamma Approximate UCL 0.0864    95% KM (Percentile Bootstrap) UCL 0.0826

Nu star 658.8 Potential UCLs to Use

AppChi2 600.3    95% KM (t) UCL 0.0832

Theta star 0.00406

k star 19.38 99% KM (Chebyshev) UCL 0.123

SD 0.0167 97.5% KM (Chebyshev) UCL 0.105

Median 0.077 95% KM (Chebyshev) UCL 0.096

Mean 0.0787    95% KM (Percentile Bootstrap) UCL 0.0826

Maximum 0.11    95% KM (BCA) UCL 0.083

Minimum 0.048    95% KM (bootstrap t) UCL 0.084

Assuming Gamma Distribution    95% KM (z) UCL 0.0827

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0833

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00489

   95% KM (t) UCL 0.0832

5% K-S Critical Value 0.245 SD 0.0183

K-S Test Statistic 0.732 Mean 0.0747

A-D Test Statistic 0.21 Nonparametric Statistics

5% A-D Critical Value 0.732 Kaplan-Meier (KM) Method

nu star 319.8

k star (bias corrected) 13.33 Data appear Normal at 5% Significance Level

Theta Star 0.00597

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0822

   95% Percentile Bootstrap UCL 0.0821

   95% MLE (Tiku) UCL 0.101 SD in Original Scale 0.0181

   95% MLE (t) UCL 0.0908 Mean in Original Scale 0.0747

SD 0.014 SD in Log Scale 0.233

Mean 0.0849 Mean in Log Scale -2.62

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0785    95%  H-Stat (DL/2) UCL 0.0859
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Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 18 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 18 Number of Detected Data 18

Note: DL/2 is not a recommended method.

Total PCB_Congeners

   95% Adjusted Gamma UCL 0.927

   95% Gamma Approximate UCL 0.9

Nu star 70.47 Potential UCLs to Use

AppChi2 52.14    95% KM (Chebyshev) UCL 1.223

Theta star 0.34

k star 1.957 99% KM (Chebyshev) UCL 1.936

SD 0.542 97.5% KM (Chebyshev) UCL 1.463

Median 0.415 95% KM (Chebyshev) UCL 1.223

Mean 0.666    95% KM (Percentile Bootstrap) UCL 0.879

Maximum 2.061    95% KM (BCA) UCL 0.891

Minimum 0.238    95% KM (bootstrap t) UCL 1.026

Assuming Gamma Distribution    95% KM (z) UCL 0.876

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.888

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.128

   95% KM (t) UCL 0.888

5% K-S Critical Value 0.206 SD 0.526

K-S Test Statistic 0.751 Mean 0.666

A-D Test Statistic 1.15 Nonparametric Statistics

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

nu star 70.47

k star (bias corrected) 1.957 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.34

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.888    95%  H-Stat (DL/2) UCL 0.925

SD 0.542 SD 0.654

Mean 0.666 Mean -0.639

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Shapiro Wilk Test Statistic 0.737 Shapiro Wilk Test Statistic 0.894

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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   95% Gamma Approximate UCL 278546

Nu star 26.85 Potential UCLs to Use

AppChi2 16.03    95% KM (Chebyshev) UCL 510236

Theta star 223052

k star 0.746 99% KM (Chebyshev) UCL 951321

SD 334712 97.5% KM (Chebyshev) UCL 659034

Median 74087 95% KM (Chebyshev) UCL 510236

Mean 166352    95% KM (Percentile Bootstrap) UCL 313333

Maximum 1481769    95% KM (BCA) UCL 326049

Minimum 27002    95% KM (bootstrap t) UCL 795644

Assuming Gamma Distribution    95% KM (z) UCL 296118

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 303594

Data not Gamma Distributed at 5% Significance Level SE of Mean 78892

   95% KM (t) UCL 303594

5% K-S Critical Value 0.211 SD 325281

K-S Test Statistic 0.773 Mean 166352

A-D Test Statistic 1.767 Nonparametric Statistics

5% A-D Critical Value 0.773 Kaplan-Meier (KM) Method

nu star 26.85

k star (bias corrected) 0.746 Data do not follow a Discernable Distribution (0.05)

Theta Star 223052

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 303594    95%  H-Stat (DL/2) UCL 251698

SD 334712 SD 0.983

Mean 166352 Mean 11.33

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Shapiro Wilk Test Statistic 0.409 Shapiro Wilk Test Statistic 0.874

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 334712 SD of Detected 0.983

Mean of Detected 166352 Mean of Detected 11.33

Maximum Detected 1481769 Maximum Detected 14.21

Raw Statistics Log-transformed Statistics

Minimum Detected 27002 Minimum Detected 10.2



2704

2705

2706

2707

2708

2709

2710

2711

2712

2713

2714

2715

2716

2717

2718

2719

2720

2721

2722

2723

2724

2725

2726

2727

2728

2729

2730

2731

2732

2733

2734

2735

2736

2737

2738

2739

2740

2741

2742

2743

2744

2745

2746

2747

2748

2749

2750

2751

2752

2753

2754

2755

2756

A B C D E F G H I J K L

Assuming Gamma Distribution    95% KM (z) UCL 285467

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 292798

Data not Gamma Distributed at 5% Significance Level SE of Mean 77372

   95% KM (t) UCL 292798

5% K-S Critical Value 0.211 SD 319015

K-S Test Statistic 0.775 Mean 158201

A-D Test Statistic 1.796 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

nu star 25.94

k star (bias corrected) 0.721 Data do not follow a Discernable Distribution (0.05)

Theta Star 219531

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 292798    95%  H-Stat (DL/2) UCL 239799

SD 328263 SD 0.999

Mean 158201 Mean 11.25

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Shapiro Wilk Test Statistic 0.4 Shapiro Wilk Test Statistic 0.875

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 328263 SD of Detected 0.999

Mean of Detected 158201 Mean of Detected 11.25

Maximum Detected 1451343 Maximum Detected 14.19

Raw Statistics Log-transformed Statistics

Minimum Detected 24807 Minimum Detected 10.12

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 18 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 18 Number of Detected Data 18

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

   95% Adjusted Gamma UCL 293172
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k star (bias corrected) 1.287 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.239

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.436    95%  H-Stat (DL/2) UCL 2.246

SD 2.049 SD 0.757

Mean 1.596 Mean 0.0983

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Shapiro Wilk Test Statistic 0.532 Shapiro Wilk Test Statistic 0.85

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 2.049 SD of Detected 0.757

Mean of Detected 1.596 Mean of Detected 0.0983

Maximum Detected 9.282 Maximum Detected 2.228

Raw Statistics Log-transformed Statistics

Minimum Detected 0.496 Minimum Detected -0.701

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 18 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 18 Number of Detected Data 18

Note: DL/2 is not a recommended method.

Total TEQ

   95% Adjusted Gamma UCL 281980

   95% Gamma Approximate UCL 267629

Nu star 25.94 Potential UCLs to Use

AppChi2 15.34    95% KM (Chebyshev) UCL 495459

Theta star 219531

k star 0.721 99% KM (Chebyshev) UCL 928047

SD 328263 97.5% KM (Chebyshev) UCL 641391

Median 68305 95% KM (Chebyshev) UCL 495459

Mean 158201    95% KM (Percentile Bootstrap) UCL 305199

Maximum 1451343    95% KM (BCA) UCL 322356

Minimum 24807    95% KM (bootstrap t) UCL 819067
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k star (bias corrected) 111.7 Data appear Normal at 5% Significance Level

Theta Star 0.0774

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 8.938    99% Chebyshev (MVUE) UCL 10.26

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.356

   95% Adjusted-CLT UCL 8.95  97.5% Chebyshev (MVUE) UCL 9.662

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.934    95% H-UCL N/A

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.914 Shapiro Wilk Critical Value 0.914

Shapiro Wilk Test Statistic 0.954 Shapiro Wilk Test Statistic 0.972

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.776

Coefficient of Variation 0.0916

SD 0.792

Median 8.63 SD of log Data 0.0897

Mean 8.65 Mean of log Data 2.154

Maximum 10.9 Maximum of Log Data 2.389

Raw Statistics Log-transformed Statistics

Minimum 7.12 Minimum of Log Data 1.963

General Statistics

Number of Valid Observations 23 Number of Distinct Observations 23

Note: DL/2 is not a recommended method.

Zinc

   95% Adjusted Gamma UCL 2.419

   95% Gamma Approximate UCL 2.331

Nu star 46.34 Potential UCLs to Use

AppChi2 31.72    95% KM (Chebyshev) UCL 3.701

Theta star 1.239

k star 1.287 99% KM (Chebyshev) UCL 6.402

SD 2.049 97.5% KM (Chebyshev) UCL 4.612

Median 0.839 95% KM (Chebyshev) UCL 3.701

Mean 1.596    95% KM (Percentile Bootstrap) UCL 2.465

Maximum 9.282    95% KM (BCA) UCL 2.609

Minimum 0.496    95% KM (bootstrap t) UCL 3.973

Assuming Gamma Distribution    95% KM (z) UCL 2.39

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.436

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.483

   95% KM (t) UCL 2.436

5% K-S Critical Value 0.207 SD 1.992

K-S Test Statistic 0.756 Mean 1.596

A-D Test Statistic 1.512 Nonparametric Statistics

5% A-D Critical Value 0.756 Kaplan-Meier (KM) Method

nu star 46.34
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Potential UCL to Use Use 95% Student's-t UCL 8.934

   95% Adjusted Gamma UCL 8.959

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.29

   95% Approximate Gamma UCL 8.938

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9.37

97.5% Chebyshev(Mean, Sd) UCL 9.681

Kolmogorov-Smirnov 5% Critical Value 0.181    95% BCA Bootstrap UCL 8.933

Kolmogorov-Smirnov Test Statistic 0.0894    95% Percentile Bootstrap UCL 8.925

Anderson-Darling 5% Critical Value 0.74    95% Hall's Bootstrap UCL 9.022

Anderson-Darling Test Statistic 0.274    95% Bootstrap-t UCL 8.971

   95% Standard Bootstrap UCL 8.921

Adjusted Chi Square Value 4963    95% Jackknife UCL 8.934

Adjusted Level of Significance 0.0389    95% CLT UCL 8.922

nu star 5140

Approximate Chi Square Value (.05) 4975 Nonparametric Statistics



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

A B C D E F G H I J K L
General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   SMB_Study_area-WB

Full Precision   OFF

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

1-Methylnaphthalene

General Statistics

Number of Valid Data 18 Number of Detected Data 15

Number of Distinct Detected Data 14 Number of Non-Detect Data 3

Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.6 Minimum Detected -0.511

Maximum Detected 10 Maximum Detected 2.303

Mean of Detected 2.747 Mean of Detected 0.804

SD of Detected 2.22 SD of Detected 0.637

Minimum Non-Detect 0.98 Minimum Non-Detect -0.0202

Maximum Non-Detect 8.1 Maximum Non-Detect 2.092

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.44%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.69 Shapiro Wilk Test Statistic 0.957

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.608 Mean 0.718

SD 2.139 SD 0.711

   95% DL/2 (t) UCL 3.485    95%  H-Stat (DL/2) UCL 3.683

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.712

SD in Log Scale 0.642

Mean in Original Scale 2.522

SD in Original Scale 2.091

   95% Percentile Bootstrap UCL 3.45

   95% BCA Bootstrap UCL 3.742

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.107 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.303

nu star 63.22

A-D Test Statistic 0.566 Nonparametric Statistics
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5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

K-S Test Statistic 0.745 Mean 2.528

5% K-S Critical Value 0.224 SD 2.052

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.505

   95% KM (t) UCL 3.407

Assuming Gamma Distribution    95% KM (z) UCL 3.359

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.383

Minimum 0.0658    95% KM (bootstrap t) UCL 4.129

Maximum 10    95% KM (BCA) UCL 3.506

Mean 2.6    95% KM (Percentile Bootstrap) UCL 3.476

Median 2.2 95% KM (Chebyshev) UCL 4.73

SD 2.114 97.5% KM (Chebyshev) UCL 5.683

k star 1.445 99% KM (Chebyshev) UCL 7.556

Theta star 1.8

Nu star 52.02 Potential UCLs to Use

AppChi2 36.45    95% KM (BCA) UCL 3.506

   95% Gamma Approximate UCL 3.711

   95% Adjusted Gamma UCL 3.843

Note: DL/2 is not a recommended method.

2-Methylnaphthalene

General Statistics

Number of Valid Data 32 Number of Detected Data 21

Number of Distinct Detected Data 20 Number of Non-Detect Data 11

Percent Non-Detects 34.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.81 Minimum Detected -0.211

Maximum Detected 59 Maximum Detected 4.078

Mean of Detected 11.88 Mean of Detected 1.534

SD of Detected 18.43 SD of Detected 1.308

Minimum Non-Detect 3.5 Minimum Non-Detect 1.253

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 28

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.50%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.605 Shapiro Wilk Test Statistic 0.87

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.74 Mean 1.884

SD 15.04 SD 1.219

   95% DL/2 (t) UCL 17.25    95%  H-Stat (DL/2) UCL 24.39

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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Mean 2.182 Mean in Log Scale 1.384

SD 27.24 SD in Log Scale 1.122

   95% MLE (t) UCL 10.35 Mean in Original Scale 8.998

   95% MLE (Tiku) UCL 30.72 SD in Original Scale 15.39

   95% Percentile Bootstrap UCL 13.77

   95% BCA Bootstrap UCL 14.39

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.588 Data do not follow a Discernable Distribution (0.05)

Theta Star 20.19

nu star 24.71

A-D Test Statistic 2.183 Nonparametric Statistics

5% A-D Critical Value 0.792 Kaplan-Meier (KM) Method

K-S Test Statistic 0.792 Mean 8.879

5% K-S Critical Value 0.198 SD 15.21

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.771

   95% KM (t) UCL 13.58

Assuming Gamma Distribution    95% KM (z) UCL 13.44

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 13.54

Minimum 0.81    95% KM (bootstrap t) UCL 16.15

Maximum 59    95% KM (BCA) UCL 13.71

Mean 11.8    95% KM (Percentile Bootstrap) UCL 13.44

Median 7.822 95% KM (Chebyshev) UCL 20.96

SD 14.84 97.5% KM (Chebyshev) UCL 26.19

k star 0.87 99% KM (Chebyshev) UCL 36.45

Theta star 13.57

Nu star 55.65 Potential UCLs to Use

AppChi2 39.51  97.5% KM (Chebyshev) UCL 26.19

   95% Gamma Approximate UCL 16.63

   95% Adjusted Gamma UCL 16.94

Note: DL/2 is not a recommended method.

4-Nitrophenol

General Statistics

Number of Valid Data 18 Number of Detected Data 6

Number of Distinct Detected Data 4 Number of Non-Detect Data 12

Percent Non-Detects 66.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 7.1 Minimum Detected 1.96

Maximum Detected 14 Maximum Detected 2.639

Mean of Detected 11.85 Mean of Detected 2.45

SD of Detected 2.444 SD of Detected 0.247

Minimum Non-Detect 9.9 Minimum Non-Detect 2.293

Maximum Non-Detect 11 Maximum Non-Detect 2.398

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.22%
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Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.773 Shapiro Wilk Test Statistic 0.713

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 7.528 Mean 1.936

SD 3.418 SD 0.399

   95% DL/2 (t) UCL 8.929    95%  H-Stat (DL/2) UCL 8.912

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 9.638 Mean in Log Scale 2.154

SD 2.5 SD in Log Scale 0.293

   95% MLE (t) UCL 10.66 Mean in Original Scale 8.982

   95% MLE (Tiku) UCL 11.5 SD in Original Scale 2.693

   95% Percentile Bootstrap UCL 9.992

   95% BCA Bootstrap UCL 10.08

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 11.3 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.049

nu star 135.6

A-D Test Statistic 0.873 Nonparametric Statistics

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method

K-S Test Statistic 0.697 Mean 8.683

5% K-S Critical Value 0.332 SD 2.583

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.667

   95% KM (t) UCL 9.844

Assuming Gamma Distribution    95% KM (z) UCL 9.78

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 11.36

Minimum 7.1    95% KM (bootstrap t) UCL 9.573

Maximum 14    95% KM (BCA) UCL 13

Mean 11.53    95% KM (Percentile Bootstrap) UCL 12.5

Median 11.72 95% KM (Chebyshev) UCL 11.59

SD 1.58 97.5% KM (Chebyshev) UCL 12.85

k star 41.39 99% KM (Chebyshev) UCL 15.32

Theta star 0.279

Nu star 1490 Potential UCLs to Use

AppChi2 1401    95% KM (t) UCL 9.844

   95% Gamma Approximate UCL 12.26    95% KM (% Bootstrap) UCL 12.5

   95% Adjusted Gamma UCL 12.33

Note: DL/2 is not a recommended method.
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Acenaphthene

General Statistics

Number of Valid Data 32 Number of Detected Data 22

Number of Distinct Detected Data 21 Number of Non-Detect Data 10

Percent Non-Detects 31.25%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.7 Minimum Detected 0.531

Maximum Detected 95 Maximum Detected 4.554

Mean of Detected 17.08 Mean of Detected 2.145

SD of Detected 23.44 SD of Detected 1.154

Minimum Non-Detect 30 Minimum Non-Detect 3.401

Maximum Non-Detect 76 Maximum Non-Detect 4.331

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.88%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.671 Shapiro Wilk Test Statistic 0.931

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 17.43 Mean 2.367

SD 19.66 SD 1.019

   95% DL/2 (t) UCL 23.32    95%  H-Stat (DL/2) UCL 26.02

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.025

SD in Log Scale 1.004

Mean in Original Scale 13.77

SD in Original Scale 19.99

   95% Percentile Bootstrap UCL 19.92

   95% BCA Bootstrap UCL 22.13

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.764 Data appear Lognormal at 5% Significance Level

Theta Star 22.37

nu star 33.6

A-D Test Statistic 1.305 Nonparametric Statistics

5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method

K-S Test Statistic 0.778 Mean 13.86

5% K-S Critical Value 0.192 SD 19.89

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.666

   95% KM (t) UCL 20.08

Assuming Gamma Distribution    95% KM (z) UCL 19.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 20.05



266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

A B C D E F G H I J K L
Minimum 1.7    95% KM (bootstrap t) UCL 24.74

Maximum 95    95% KM (BCA) UCL 21.34

Mean 17.07    95% KM (Percentile Bootstrap) UCL 20.3

Median 13.2 95% KM (Chebyshev) UCL 29.85

SD 19.29 97.5% KM (Chebyshev) UCL 36.76

k star 1.097 99% KM (Chebyshev) UCL 50.34

Theta star 15.56

Nu star 70.21 Potential UCLs to Use

AppChi2 51.92  97.5% KM (Chebyshev) UCL 36.76

   95% Gamma Approximate UCL 23.09

   95% Adjusted Gamma UCL 23.47

Note: DL/2 is not a recommended method.

Acenaphthylene

General Statistics

Number of Valid Data 18 Number of Detected Data 14

Number of Distinct Detected Data 13 Number of Non-Detect Data 4

Percent Non-Detects 22.22%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.14 Minimum Detected -1.966

Maximum Detected 2.9 Maximum Detected 1.065

Mean of Detected 0.846 Mean of Detected -0.521

SD of Detected 0.776 SD of Detected 0.88

Minimum Non-Detect 0.22 Minimum Non-Detect -1.514

Maximum Non-Detect 0.54 Maximum Non-Detect -0.616

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 61.11%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.818 Shapiro Wilk Test Statistic 0.985

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.7 Mean -0.796

SD 0.736 SD 0.956

   95% DL/2 (t) UCL 1.001    95%  H-Stat (DL/2) UCL 1.304

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.164 Mean in Log Scale -0.764

SD 1.247 SD in Log Scale 0.912

   95% MLE (t) UCL 0.675 Mean in Original Scale 0.704

   95% MLE (Tiku) UCL 0.902 SD in Original Scale 0.732

   95% Percentile Bootstrap UCL 0.993

   95% BCA Bootstrap UCL 1.048
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.273 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.664

nu star 35.64

A-D Test Statistic 0.255 Nonparametric Statistics

5% A-D Critical Value 0.75 Kaplan-Meier (KM) Method

K-S Test Statistic 0.75 Mean 0.707

5% K-S Critical Value 0.233 SD 0.711

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.174

   95% KM (t) UCL 1.01

Assuming Gamma Distribution    95% KM (z) UCL 0.994

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.008

Minimum 0.107    95% KM (bootstrap t) UCL 1.183

Maximum 2.9    95% KM (BCA) UCL 1.047

Mean 0.74    95% KM (Percentile Bootstrap) UCL 1.044

Median 0.57 95% KM (Chebyshev) UCL 1.467

SD 0.72 97.5% KM (Chebyshev) UCL 1.795

k star 1.189 99% KM (Chebyshev) UCL 2.441

Theta star 0.622

Nu star 42.8 Potential UCLs to Use

AppChi2 28.8    95% KM (BCA) UCL 1.047

   95% Gamma Approximate UCL 1.1

   95% Adjusted Gamma UCL 1.143

Note: DL/2 is not a recommended method.

Aldrin

General Statistics

Number of Valid Data 18 Number of Detected Data 15

Number of Distinct Detected Data 14 Number of Non-Detect Data 3

Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0104 Minimum Detected -4.566

Maximum Detected 0.04 Maximum Detected -3.219

Mean of Detected 0.0222 Mean of Detected -3.888

SD of Detected 0.00943 SD of Detected 0.418

Minimum Non-Detect 0.021 Minimum Non-Detect -3.863

Maximum Non-Detect 0.0236 Maximum Non-Detect -3.747

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.22%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.905 Shapiro Wilk Test Statistic 0.959

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
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DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0204 Mean -3.989

SD 0.00955 SD 0.445

   95% DL/2 (t) UCL 0.0243    95%  H-Stat (DL/2) UCL 0.0265

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0153 Mean in Log Scale -3.927

SD 0.0145 SD in Log Scale 0.39

   95% MLE (t) UCL 0.0212 Mean in Original Scale 0.0212

   95% MLE (Tiku) UCL 0.0262 SD in Original Scale 0.00886

   95% Percentile Bootstrap UCL 0.0247

   95% BCA Bootstrap UCL 0.0251

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.085 Data appear Normal at 5% Significance Level

Theta Star 0.00437

nu star 152.5

A-D Test Statistic 0.279 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

K-S Test Statistic 0.738 Mean 0.0212

5% K-S Critical Value 0.222 SD 0.00875

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00218

   95% KM (t) UCL 0.025

Assuming Gamma Distribution    95% KM (z) UCL 0.0248

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.025

Minimum 0.0104    95% KM (bootstrap t) UCL 0.026

Maximum 0.04    95% KM (BCA) UCL 0.0247

Mean 0.022    95% KM (Percentile Bootstrap) UCL 0.0248

Median 0.0208 95% KM (Chebyshev) UCL 0.0307

SD 0.00858 97.5% KM (Chebyshev) UCL 0.0348

k star 6.274 99% KM (Chebyshev) UCL 0.0429

Theta star 0.00351

Nu star 225.9 Potential UCLs to Use

AppChi2 192.1    95% KM (t) UCL 0.025

   95% Gamma Approximate UCL 0.0259    95% KM (Percentile Bootstrap) UCL 0.0248

   95% Adjusted Gamma UCL 0.0263

Note: DL/2 is not a recommended method.

alpha-Hexachlorocyclohexane

General Statistics

Number of Valid Data 18 Number of Detected Data 15

Number of Distinct Detected Data 14 Number of Non-Detect Data 3

Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.016 Minimum Detected -4.135

Maximum Detected 0.042 Maximum Detected -3.17

Mean of Detected 0.0282 Mean of Detected -3.6

SD of Detected 0.00709 SD of Detected 0.258

Minimum Non-Detect 0.026 Minimum Non-Detect -3.65
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Maximum Non-Detect 0.0409 Maximum Non-Detect -3.197

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.44%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.961 Shapiro Wilk Test Statistic 0.964

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0263 Mean -3.682

SD 0.00784 SD 0.311

   95% DL/2 (t) UCL 0.0295    95%  H-Stat (DL/2) UCL 0.032

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.617

SD in Log Scale 0.239

Mean in Original Scale 0.0276

SD in Original Scale 0.0066

   95% Percentile Bootstrap UCL 0.0302

   95% BCA Bootstrap UCL 0.0304

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 13.35 Data appear Normal at 5% Significance Level

Theta Star 0.00211

nu star 400.5

A-D Test Statistic 0.311 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

K-S Test Statistic 0.736 Mean 0.0276

5% K-S Critical Value 0.221 SD 0.00672

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00172

   95% KM (t) UCL 0.0306

Assuming Gamma Distribution    95% KM (z) UCL 0.0305

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0307

Minimum 0.016    95% KM (bootstrap t) UCL 0.0308

Maximum 0.042    95% KM (BCA) UCL 0.0305

Mean 0.0281    95% KM (Percentile Bootstrap) UCL 0.0304

Median 0.0275 95% KM (Chebyshev) UCL 0.0352

SD 0.00651 97.5% KM (Chebyshev) UCL 0.0384

k star 16.27 99% KM (Chebyshev) UCL 0.0448

Theta star 0.00173

Nu star 585.7 Potential UCLs to Use

AppChi2 530.6    95% KM (t) UCL 0.0306

   95% Gamma Approximate UCL 0.0311    95% KM (Percentile Bootstrap) UCL 0.0304

   95% Adjusted Gamma UCL 0.0314

Note: DL/2 is not a recommended method.
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Aluminum

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 30

Raw Statistics Log-transformed Statistics

Minimum 2.12 Minimum of Log Data 0.751

Maximum 11 Maximum of Log Data 2.398

Mean 5.288 Mean of log Data 1.588

Median 4.79 SD of log Data 0.395

SD 2.219

Coefficient of Variation 0.42

Skewness 1.27

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.877 Shapiro Wilk Test Statistic 0.967

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.954    95% H-UCL 6.037

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.935

   95% Adjusted-CLT UCL 6.028  97.5% Chebyshev (MVUE) UCL 7.651

   95% Modified-t UCL 5.968    99% Chebyshev (MVUE) UCL 9.058

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.047 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.875

nu star 387

Approximate Chi Square Value (.05) 342.4 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 5.934

Adjusted Chi Square Value 340.2    95% Jackknife UCL 5.954

   95% Standard Bootstrap UCL 5.93

Anderson-Darling Test Statistic 0.554    95% Bootstrap-t UCL 6.1

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 6.177

Kolmogorov-Smirnov Test Statistic 0.13    95% Percentile Bootstrap UCL 5.968

Kolmogorov-Smirnov 5% Critical Value 0.156    95% BCA Bootstrap UCL 6.003

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.998

97.5% Chebyshev(Mean, Sd) UCL 7.738

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.192

   95% Approximate Gamma UCL 5.977

   95% Adjusted Gamma UCL 6.017

Potential UCL to Use Use 95% Approximate Gamma UCL 5.977

Anthracene

General Statistics

Number of Valid Data 18 Number of Detected Data 17

Number of Distinct Detected Data 14 Number of Non-Detect Data 1

Percent Non-Detects 5.56%
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.26 Minimum Detected -1.347

Maximum Detected 6.8 Maximum Detected 1.917

Mean of Detected 1.635 Mean of Detected 0.194

SD of Detected 1.588 SD of Detected 0.756

Minimum Non-Detect 0.5 Minimum Non-Detect -0.693

Maximum Non-Detect 0.5 Maximum Non-Detect -0.693

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.682 Shapiro Wilk Test Statistic 0.949

5% Shapiro Wilk Critical Value 0.892 5% Shapiro Wilk Critical Value 0.892

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.558 Mean 0.106

SD 1.574 SD 0.823

   95% DL/2 (t) UCL 2.204    95%  H-Stat (DL/2) UCL 2.653

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1.473 Mean in Log Scale 0.113

SD 1.643 SD in Log Scale 0.809

   95% MLE (t) UCL 2.146 Mean in Original Scale 1.56

   95% MLE (Tiku) UCL 2.115 SD in Original Scale 1.573

   95% Percentile Bootstrap UCL 2.174

   95% BCA Bootstrap UCL 2.373

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.545 Data appear Lognormal at 5% Significance Level

Theta Star 1.058

nu star 52.53

A-D Test Statistic 0.876 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

K-S Test Statistic 0.752 Mean 1.559

5% K-S Critical Value 0.212 SD 1.53

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.372

   95% KM (t) UCL 2.205

Assuming Gamma Distribution    95% KM (z) UCL 2.17

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.193

Minimum 1E-09    95% KM (bootstrap t) UCL 2.801

Maximum 6.8    95% KM (BCA) UCL 2.277

Mean 1.544    95% KM (Percentile Bootstrap) UCL 2.192

Median 1.15 95% KM (Chebyshev) UCL 3.179

SD 1.588 97.5% KM (Chebyshev) UCL 3.88

k star 0.42 99% KM (Chebyshev) UCL 5.257

Theta star 3.682

Nu star 15.1 Potential UCLs to Use

AppChi2 7.333    95% KM (Chebyshev) UCL 3.179

   95% Gamma Approximate UCL 3.181
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   95% Adjusted Gamma UCL 3.421

Note: DL/2 is not a recommended method.

s were recalculated with reanalysis of SMB. See additional file.
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Arsenic

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 20

Raw Statistics Log-transformed Statistics

Minimum 0.16 Minimum of Log Data -1.833

Maximum 0.39 Maximum of Log Data -0.942

Mean 0.248 Mean of log Data -1.424

Median 0.238 SD of log Data 0.242

SD 0.0611

Coefficient of Variation 0.247

Skewness 0.574

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Test Statistic 0.964

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.266    95% H-UCL 0.268

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.294

   95% Adjusted-CLT UCL 0.267  97.5% Chebyshev (MVUE) UCL 0.314

   95% Modified-t UCL 0.266    99% Chebyshev (MVUE) UCL 0.354

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.97 Data appear Normal at 5% Significance Level

Theta Star 0.0155
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nu star 1022

Approximate Chi Square Value (.05) 949.1 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 0.265

Adjusted Chi Square Value 945.4    95% Jackknife UCL 0.266

   95% Standard Bootstrap UCL 0.265

Anderson-Darling Test Statistic 0.381    95% Bootstrap-t UCL 0.268

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 0.266

Kolmogorov-Smirnov Test Statistic 0.13    95% Percentile Bootstrap UCL 0.265

Kolmogorov-Smirnov 5% Critical Value 0.155    95% BCA Bootstrap UCL 0.266

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.295

97.5% Chebyshev(Mean, Sd) UCL 0.315

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.355

   95% Approximate Gamma UCL 0.267

   95% Adjusted Gamma UCL 0.268

Potential UCL to Use Use 95% Student's-t UCL 0.266

Benzo(a)anthracene

General Statistics

Number of Valid Data 18 Number of Detected Data 8

Number of Distinct Detected Data 7 Number of Non-Detect Data 10

Percent Non-Detects 55.56%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.14 Minimum Detected -1.966

Maximum Detected 1.1 Maximum Detected 0.0953

Mean of Detected 0.465 Mean of Detected -1.085

SD of Detected 0.382 SD of Detected 0.867

Minimum Non-Detect 0.2 Minimum Non-Detect -1.609

Maximum Non-Detect 0.52 Maximum Non-Detect -0.654

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.831 Shapiro Wilk Test Statistic 0.848

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.29 Mean -1.584
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SD 0.297 SD 0.78

   95% DL/2 (t) UCL 0.412    95%  H-Stat (DL/2) UCL 0.423

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.449

SD in Log Scale 0.688

Mean in Original Scale 0.308

SD in Original Scale 0.287

   95% Percentile Bootstrap UCL 0.426

   95% BCA Bootstrap UCL 0.453

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.153 Data appear Normal at 5% Significance Level

Theta Star 0.403

nu star 18.45

A-D Test Statistic 0.6 Nonparametric Statistics

5% A-D Critical Value 0.727 Kaplan-Meier (KM) Method

K-S Test Statistic 0.727 Mean 0.297

5% K-S Critical Value 0.298 SD 0.283

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0721

   95% KM (t) UCL 0.422

Assuming Gamma Distribution    95% KM (z) UCL 0.416

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.418

Minimum 0.14    95% KM (bootstrap t) UCL 0.524

Maximum 1.1    95% KM (BCA) UCL 0.414

Mean 0.456    95% KM (Percentile Bootstrap) UCL 0.425

Median 0.443 95% KM (Chebyshev) UCL 0.611

SD 0.249 97.5% KM (Chebyshev) UCL 0.747

k star 3.013 99% KM (Chebyshev) UCL 1.015

Theta star 0.151

Nu star 108.5 Potential UCLs to Use

AppChi2 85.44    95% KM (t) UCL 0.422

   95% Gamma Approximate UCL 0.579    95% KM (Percentile Bootstrap) UCL 0.425

   95% Adjusted Gamma UCL 0.592

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics

Number of Valid Data 18 Number of Detected Data 5

Number of Distinct Detected Data 5 Number of Non-Detect Data 13

Percent Non-Detects 72.22%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.15 Minimum Detected -1.897

Maximum Detected 1.3 Maximum Detected 0.262

Mean of Detected 0.644 Mean of Detected -0.768

SD of Detected 0.493 SD of Detected 0.98

Minimum Non-Detect 0.25 Minimum Non-Detect -1.386

Maximum Non-Detect 0.64 Maximum Non-Detect -0.446
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.92 Shapiro Wilk Test Statistic 0.873

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.313 Mean -1.491

SD 0.327 SD 0.745

   95% DL/2 (t) UCL 0.447    95%  H-Stat (DL/2) UCL 0.428

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0603 Mean in Log Scale -1.483

SD 0.601 SD in Log Scale 0.746

   95% MLE (t) UCL 0.307 Mean in Original Scale 0.313

   95% MLE (Tiku) UCL 0.747 SD in Original Scale 0.325

   95% Percentile Bootstrap UCL 0.441

   95% BCA Bootstrap UCL 0.498

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.803 Data appear Normal at 5% Significance Level

Theta Star 0.802

nu star 8.03

A-D Test Statistic 0.387 Nonparametric Statistics

5% A-D Critical Value 0.686 Kaplan-Meier (KM) Method

K-S Test Statistic 0.686 Mean 0.298

5% K-S Critical Value 0.361 SD 0.317

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0839

   95% KM (t) UCL 0.444

Assuming Gamma Distribution    95% KM (z) UCL 0.436

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.435

Minimum 0.15    95% KM (bootstrap t) UCL 0.462

Maximum 1.3    95% KM (BCA) UCL 0.971

Mean 0.633    95% KM (Percentile Bootstrap) UCL 0.761

Median 0.632 95% KM (Chebyshev) UCL 0.664

SD 0.248 97.5% KM (Chebyshev) UCL 0.822

k star 4.485 99% KM (Chebyshev) UCL 1.133

Theta star 0.141

Nu star 161.5 Potential UCLs to Use

AppChi2 133.1    95% KM (t) UCL 0.444
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   95% Gamma Approximate UCL 0.768    95% KM (Percentile Bootstrap) UCL 0.761

   95% Adjusted Gamma UCL 0.783

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 18 Number of Detected Data 6

Number of Distinct Detected Data 5 Number of Non-Detect Data 12

Percent Non-Detects 66.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.14 Minimum Detected -1.966

Maximum Detected 1 Maximum Detected 0

Mean of Detected 0.455 Mean of Detected -1.035

SD of Detected 0.33 SD of Detected 0.803

Minimum Non-Detect 0.21 Minimum Non-Detect -1.561

Maximum Non-Detect 0.55 Maximum Non-Detect -0.598

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.89%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.913 Shapiro Wilk Test Statistic 0.914

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.26 Mean -1.615

SD 0.236 SD 0.696

   95% DL/2 (t) UCL 0.357    95%  H-Stat (DL/2) UCL 0.386

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.604

SD in Log Scale 0.654

Mean in Original Scale 0.257

SD in Original Scale 0.233

   95% Percentile Bootstrap UCL 0.352

   95% BCA Bootstrap UCL 0.38

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.196 Data appear Normal at 5% Significance Level
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Theta Star 0.38

nu star 14.35

A-D Test Statistic 0.285 Nonparametric Statistics

5% A-D Critical Value 0.704 Kaplan-Meier (KM) Method

K-S Test Statistic 0.704 Mean 0.255

5% K-S Critical Value 0.336 SD 0.23

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0609

   95% KM (t) UCL 0.361

Assuming Gamma Distribution    95% KM (z) UCL 0.355

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.355

Minimum 0.14    95% KM (bootstrap t) UCL 0.401

Maximum 1    95% KM (BCA) UCL 0.503

Mean 0.471    95% KM (Percentile Bootstrap) UCL 0.456

Median 0.495 95% KM (Chebyshev) UCL 0.52

SD 0.21 97.5% KM (Chebyshev) UCL 0.635

k star 3.854 99% KM (Chebyshev) UCL 0.861

Theta star 0.122

Nu star 138.7 Potential UCLs to Use

AppChi2 112.5    95% KM (t) UCL 0.361

   95% Gamma Approximate UCL 0.581    95% KM (Percentile Bootstrap) UCL 0.456

   95% Adjusted Gamma UCL 0.593

Note: DL/2 is not a recommended method.

Benzo(g,h,i)perylene

General Statistics

Number of Valid Data 18 Number of Detected Data 6

Number of Distinct Detected Data 6 Number of Non-Detect Data 12

Percent Non-Detects 66.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.13 Minimum Detected -2.04

Maximum Detected 2.5 Maximum Detected 0.916

Mean of Detected 0.795 Mean of Detected -0.838

SD of Detected 0.931 SD of Detected 1.228

Minimum Non-Detect 0.23 Minimum Non-Detect -1.47

Maximum Non-Detect 0.58 Maximum Non-Detect -0.545

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Shapiro Wilk Test Statistic 0.795 Shapiro Wilk Test Statistic 0.897

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.379 Mean -1.513

SD 0.592 SD 0.892

   95% DL/2 (t) UCL 0.622    95%  H-Stat (DL/2) UCL 0.59

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.486

SD in Log Scale 0.924

Mean in Original Scale 0.389

SD in Original Scale 0.59

   95% Percentile Bootstrap UCL 0.63

   95% BCA Bootstrap UCL 0.77

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.588 Data appear Normal at 5% Significance Level

Theta Star 1.352

nu star 7.056

A-D Test Statistic 0.411 Nonparametric Statistics

5% A-D Critical Value 0.716 Kaplan-Meier (KM) Method

K-S Test Statistic 0.716 Mean 0.369

5% K-S Critical Value 0.341 SD 0.576

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.149

   95% KM (t) UCL 0.629

Assuming Gamma Distribution    95% KM (z) UCL 0.615

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.615

Minimum 0.0882    95% KM (bootstrap t) UCL 1.219

Maximum 2.5    95% KM (BCA) UCL 0.739

Mean 0.748    95% KM (Percentile Bootstrap) UCL 0.706

Median 0.762 95% KM (Chebyshev) UCL 1.021

SD 0.559 97.5% KM (Chebyshev) UCL 1.303

k star 1.546 99% KM (Chebyshev) UCL 1.857

Theta star 0.484

Nu star 55.67 Potential UCLs to Use

AppChi2 39.53    95% KM (t) UCL 0.629

   95% Gamma Approximate UCL 1.053    95% KM (Percentile Bootstrap) UCL 0.706

   95% Adjusted Gamma UCL 1.089

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 18 Number of Detected Data 6

Number of Distinct Detected Data 5 Number of Non-Detect Data 12

Percent Non-Detects 66.67%

Raw Statistics Log-transformed Statistics
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Minimum Detected 0.11 Minimum Detected -2.207

Maximum Detected 0.92 Maximum Detected -0.0834

Mean of Detected 0.373 Mean of Detected -1.299

SD of Detected 0.317 SD of Detected 0.881

Minimum Non-Detect 0.17 Minimum Non-Detect -1.772

Maximum Non-Detect 0.44 Maximum Non-Detect -0.821

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.89%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.864 Shapiro Wilk Test Statistic 0.91

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.212 Mean -1.841

SD 0.213 SD 0.701

   95% DL/2 (t) UCL 0.299    95%  H-Stat (DL/2) UCL 0.309

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -1.865

SD in Log Scale 0.697

Mean in Original Scale 0.207

SD in Original Scale 0.213

   95% Percentile Bootstrap UCL 0.292

   95% BCA Bootstrap UCL 0.334

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.981 Data appear Normal at 5% Significance Level

Theta Star 0.381

nu star 11.77

A-D Test Statistic 0.341 Nonparametric Statistics

5% A-D Critical Value 0.706 Kaplan-Meier (KM) Method

K-S Test Statistic 0.706 Mean 0.207

5% K-S Critical Value 0.337 SD 0.208

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.055

   95% KM (t) UCL 0.303

Assuming Gamma Distribution    95% KM (z) UCL 0.297

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.297

Minimum 0.11    95% KM (bootstrap t) UCL 0.359

Maximum 0.92    95% KM (BCA) UCL 0.428



1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

1090

1091

1092

1093

1094

1095

1096

1097

1098

1099

1100

1101

1102

1103

1104

1105

1106

1107

1108

1109

1110

1111

1112

1113

A B C D E F G H I J K L
Mean 0.41    95% KM (Percentile Bootstrap) UCL 0.341

Median 0.376 95% KM (Chebyshev) UCL 0.447

SD 0.219 97.5% KM (Chebyshev) UCL 0.55

k star 2.764 99% KM (Chebyshev) UCL 0.754

Theta star 0.148

Nu star 99.51 Potential UCLs to Use

AppChi2 77.5    95% KM (t) UCL 0.303

   95% Gamma Approximate UCL 0.527    95% KM (Percentile Bootstrap) UCL 0.341

   95% Adjusted Gamma UCL 0.54

Note: DL/2 is not a recommended method.

Benzoic acid

General Statistics

Number of Valid Data 18 Number of Detected Data 16

Number of Distinct Detected Data 13 Number of Non-Detect Data 2

Percent Non-Detects 11.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 350 Minimum Detected 5.858

Maximum Detected 610 Maximum Detected 6.413

Mean of Detected 468.1 Mean of Detected 6.134

SD of Detected 83.12 SD of Detected 0.174

Minimum Non-Detect 400 Minimum Non-Detect 5.991

Maximum Non-Detect 400 Maximum Non-Detect 5.991

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.934 Shapiro Wilk Test Statistic 0.955

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 438.3 Mean 6.041

SD 116.7 SD 0.316

   95% DL/2 (t) UCL 486.2    95%  H-Stat (DL/2) UCL 491

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 444 Mean in Log Scale 6.11

SD 100.8 SD in Log Scale 0.179

   95% MLE (t) UCL 485.3 Mean in Original Scale 457.3

   95% MLE (Tiku) UCL 488.8 SD in Original Scale 84.42

   95% Percentile Bootstrap UCL 489.7

   95% BCA Bootstrap UCL 492.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 28.38 Data appear Normal at 5% Significance Level

Theta Star 16.5

nu star 908.1
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A-D Test Statistic 0.294 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

K-S Test Statistic 0.736 Mean 457.8

5% K-S Critical Value 0.215 SD 81.52

Data appear Gamma Distributed at 5% Significance Level SE of Mean 19.91

   95% KM (t) UCL 492.4

Assuming Gamma Distribution    95% KM (z) UCL 490.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 492.4

Minimum 350    95% KM (bootstrap t) UCL 496.5

Maximum 610    95% KM (BCA) UCL 491.3

Mean 459.2    95% KM (Percentile Bootstrap) UCL 491.1

Median 445 95% KM (Chebyshev) UCL 544.6

SD 82.93 97.5% KM (Chebyshev) UCL 582.1

k star 28.32 99% KM (Chebyshev) UCL 655.9

Theta star 16.21

Nu star 1019 Potential UCLs to Use

AppChi2 946.4    95% KM (t) UCL 492.4

   95% Gamma Approximate UCL 494.7    95% KM (Percentile Bootstrap) UCL 491.1

   95% Adjusted Gamma UCL 498.2

Note: DL/2 is not a recommended method.

Benzyl alcohol

General Statistics

Number of Valid Data 18 Number of Detected Data 16

Number of Distinct Detected Data 12 Number of Non-Detect Data 2

Percent Non-Detects 11.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 14 Minimum Detected 2.639

Maximum Detected 33 Maximum Detected 3.497

Mean of Detected 26.56 Mean of Detected 3.263

SD of Detected 4.457 SD of Detected 0.197

Minimum Non-Detect 22 Minimum Non-Detect 3.091

Maximum Non-Detect 22 Maximum Non-Detect 3.091

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Test Statistic 0.796

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 24.83 Mean 3.167

SD 6.546 SD 0.336

   95% DL/2 (t) UCL 27.52    95%  H-Stat (DL/2) UCL 29

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 26.17 Mean in Log Scale 3.225

SD 3.912 SD in Log Scale 0.217
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   95% MLE (t) UCL 27.77 Mean in Original Scale 25.66

   95% MLE (Tiku) UCL 27.82 SD in Original Scale 4.946

   95% Percentile Bootstrap UCL 27.5

   95% BCA Bootstrap UCL 27.27

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 25.22 Data appear Normal at 5% Significance Level

Theta Star 1.053

nu star 806.9

A-D Test Statistic 0.758 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

K-S Test Statistic 0.736 Mean 25.17

5% K-S Critical Value 0.215 SD 5.669

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 1.38

   95% KM (t) UCL 27.57

Assuming Gamma Distribution    95% KM (z) UCL 27.44

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 27.73

Minimum 14    95% KM (bootstrap t) UCL 27.2

Maximum 33    95% KM (BCA) UCL 28

Mean 25.83    95% KM (Percentile Bootstrap) UCL 27.78

Median 26 95% KM (Chebyshev) UCL 31.18

SD 4.725 97.5% KM (Chebyshev) UCL 33.79

k star 22.77 99% KM (Chebyshev) UCL 38.9

Theta star 1.134

Nu star 819.7 Potential UCLs to Use

AppChi2 754.3    95% KM (t) UCL 27.57

   95% Gamma Approximate UCL 28.07    95% KM (Percentile Bootstrap) UCL 27.78

   95% Adjusted Gamma UCL 28.29

Note: DL/2 is not a recommended method.

beta-Hexachlorocyclohexane

General Statistics

Number of Valid Data 17 Number of Detected Data 8

Number of Distinct Detected Data 7 Number of Non-Detect Data 9

Number of Missing Values 1 Percent Non-Detects 52.94%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0056 Minimum Detected -5.185

Maximum Detected 0.036 Maximum Detected -3.324

Mean of Detected 0.0161 Mean of Detected -4.279

SD of Detected 0.00971 SD of Detected 0.578

Minimum Non-Detect 0.00897 Minimum Non-Detect -4.714

Maximum Non-Detect 0.027 Maximum Non-Detect -3.612

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.12%

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set
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the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.875 Shapiro Wilk Test Statistic 0.978

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0132 Mean -4.446

SD 0.00736 SD 0.5

   95% DL/2 (t) UCL 0.0163    95%  H-Stat (DL/2) UCL 0.0197

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -4.468

SD in Log Scale 0.448

Mean in Original Scale 0.0128

SD in Original Scale 0.0073

   95% Percentile Bootstrap UCL 0.0159

   95% BCA Bootstrap UCL 0.0167

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 2.309 Data appear Normal at 5% Significance Level

Theta Star 0.00695

nu star 36.95

A-D Test Statistic 0.261 Nonparametric Statistics

5% A-D Critical Value 0.72 Kaplan-Meier (KM) Method

K-S Test Statistic 0.72 Mean 0.0131

5% K-S Critical Value 0.296 SD 0.0076

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00225

   95% KM (t) UCL 0.017

Assuming Gamma Distribution    95% KM (z) UCL 0.0168

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0171

Minimum 0.0056    95% KM (bootstrap t) UCL 0.018

Maximum 0.036    95% KM (BCA) UCL 0.0175

Mean 0.0161    95% KM (Percentile Bootstrap) UCL 0.0172

Median 0.015 95% KM (Chebyshev) UCL 0.0229

SD 0.00712 97.5% KM (Chebyshev) UCL 0.0272

k star 4.792 99% KM (Chebyshev) UCL 0.0355

Theta star 0.00336

Nu star 162.9 Potential UCLs to Use

AppChi2 134.4    95% KM (t) UCL 0.017

   95% Gamma Approximate UCL 0.0195    95% KM (Percentile Bootstrap) UCL 0.0172

   95% Adjusted Gamma UCL 0.0199

Note: DL/2 is not a recommended method.

Bis(2-chloroethoxy) methane
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General Statistics

Number of Valid Data 18 Number of Detected Data 16

Number of Distinct Detected Data 8 Number of Non-Detect Data 2

Percent Non-Detects 11.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 10 Minimum Detected 2.303

Maximum Detected 22 Maximum Detected 3.091

Mean of Detected 13.5 Mean of Detected 2.584

SD of Detected 2.944 SD of Detected 0.192

Minimum Non-Detect 8.3 Minimum Non-Detect 2.116

Maximum Non-Detect 8.3 Maximum Non-Detect 2.116

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.78 Shapiro Wilk Test Statistic 0.853

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.46 Mean 2.455

SD 4.097 SD 0.417

   95% DL/2 (t) UCL 14.14    95%  H-Stat (DL/2) UCL 14.8

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 12.74 Mean in Log Scale 2.537

SD 3.476 SD in Log Scale 0.228

   95% MLE (t) UCL 14.16 Mean in Original Scale 12.96

   95% MLE (Tiku) UCL 14.19 SD in Original Scale 3.18

   95% Percentile Bootstrap UCL 14.22

   95% BCA Bootstrap UCL 14.63

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 21.83 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.618

nu star 698.5

A-D Test Statistic 1.211 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

K-S Test Statistic 0.736 Mean 13.11

5% K-S Critical Value 0.215 SD 2.904

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.707

   95% KM (t) UCL 14.34

Assuming Gamma Distribution    95% KM (z) UCL 14.27

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.29

Minimum 8.6    95% KM (bootstrap t) UCL 15.09

Maximum 22    95% KM (BCA) UCL 14.56

Mean 13.03    95% KM (Percentile Bootstrap) UCL 14.33

Median 12.5 95% KM (Chebyshev) UCL 16.19

SD 3.098 97.5% KM (Chebyshev) UCL 17.53
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k star 17.98 99% KM (Chebyshev) UCL 20.14

Theta star 0.724

Nu star 647.4 Potential UCLs to Use

AppChi2 589.3    95% KM (Chebyshev) UCL 16.19

   95% Gamma Approximate UCL 14.31

   95% Adjusted Gamma UCL 14.44

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

General Statistics

Number of Valid Data 31 Number of Detected Data 6

Number of Distinct Detected Data 5 Number of Non-Detect Data 25

Number of Missing Values 1 Percent Non-Detects 80.65%

Raw Statistics Log-transformed Statistics

Minimum Detected 44 Minimum Detected 3.784

Maximum Detected 87000 Maximum Detected 11.37

Mean of Detected 20791 Mean of Detected 7.669

SD of Detected 34685 SD of Detected 3.022

Minimum Non-Detect 66 Minimum Non-Detect 4.19

Maximum Non-Detect 1300 Maximum Non-Detect 7.17

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.10%

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.7 Shapiro Wilk Test Statistic 0.925

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 4110 Mean 4.846

SD 16417 SD 2.033

   95% DL/2 (t) UCL 9115    95%  H-Stat (DL/2) UCL 2004

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 3.655

SD in Log Scale 2.733

Mean in Original Scale 4056

SD in Original Scale 16430

   95% Percentile Bootstrap UCL 9587
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   95% BCA Bootstrap UCL 12845

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.263 Data appear Gamma Distributed at 5% Significance Level

Theta Star 79197

nu star 3.15

A-D Test Statistic 0.323 Nonparametric Statistics

5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method

K-S Test Statistic 0.766 Mean 4060

5% K-S Critical Value 0.357 SD 16162

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3180

   95% KM (t) UCL 9457

Assuming Gamma Distribution    95% KM (z) UCL 9291

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9028

Minimum 44    95% KM (bootstrap t) UCL 90982

Maximum 412928    95% KM (BCA) UCL 11890

Mean 68421    95% KM (Percentile Bootstrap) UCL 10612

Median 45596 95% KM (Chebyshev) UCL 17921

SD 91255 97.5% KM (Chebyshev) UCL 23918

k star 0.545 99% KM (Chebyshev) UCL 35699

Theta star 125430

Nu star 33.82 Potential UCLs to Use

AppChi2 21.52    95% KM (t) UCL 9457

   95% Gamma Approximate UCL 107524

   95% Adjusted Gamma UCL 110324

Note: DL/2 is not a recommended method.

Cadmium

General Statistics

Number of Valid Data 32 Number of Detected Data 26

Number of Distinct Detected Data 18 Number of Non-Detect Data 6

Percent Non-Detects 18.75%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.002 Minimum Detected -6.215

Maximum Detected 0.2 Maximum Detected -1.609

Mean of Detected 0.0136 Mean of Detected -5.169

SD of Detected 0.0383 SD of Detected 0.956

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

Maximum Non-Detect 0.003 Maximum Non-Detect -5.809

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 21

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 34.38%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.287 Shapiro Wilk Test Statistic 0.801

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0113 Mean -5.457

SD 0.0348 SD 1.056

   95% DL/2 (t) UCL 0.0217    95%  H-Stat (DL/2) UCL 0.00845

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -5.505

SD in Log Scale 1.13

Mean in Original Scale 0.0112

SD in Original Scale 0.0348

   95% Percentile Bootstrap UCL 0.0231

   95% BCA Bootstrap UCL 0.0308

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.641 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0212

nu star 33.34

A-D Test Statistic 3.808 Nonparametric Statistics

5% A-D Critical Value 0.79 Kaplan-Meier (KM) Method

K-S Test Statistic 0.79 Mean 0.0114

5% K-S Critical Value 0.179 SD 0.0342

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00616

   95% KM (t) UCL 0.0219

Assuming Gamma Distribution    95% KM (z) UCL 0.0215

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0218

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0954

Maximum 0.2    95% KM (BCA) UCL 0.0244

Mean 0.011    95% KM (Percentile Bootstrap) UCL 0.0232

Median 0.004 95% KM (Chebyshev) UCL 0.0383

SD 0.0348 97.5% KM (Chebyshev) UCL 0.0499

k star 0.225 99% KM (Chebyshev) UCL 0.0727

Theta star 0.0491

Nu star 14.39 Potential UCLs to Use

AppChi2 6.838    95% KM (Chebyshev) UCL 0.0383

   95% Gamma Approximate UCL 0.0232

   95% Adjusted Gamma UCL 0.0242

Note: DL/2 is not a recommended method.

Chromium

General Statistics

Number of Valid Data 32 Number of Detected Data 21

Number of Distinct Detected Data 16 Number of Non-Detect Data 11

Percent Non-Detects 34.38%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.13 Minimum Detected -2.04

Maximum Detected 1.14 Maximum Detected 0.131

Mean of Detected 0.409 Mean of Detected -1.167
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SD of Detected 0.326 SD of Detected 0.739

Minimum Non-Detect 0.06 Minimum Non-Detect -2.813

Maximum Non-Detect 0.1 Maximum Non-Detect -2.303

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 21

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 34.38%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.796 Shapiro Wilk Test Statistic 0.878

5% Shapiro Wilk Critical Value 0.908 5% Shapiro Wilk Critical Value 0.908

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.285 Mean -1.815

SD 0.314 SD 1.09

   95% DL/2 (t) UCL 0.379    95%  H-Stat (DL/2) UCL 0.402

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.203 Mean in Log Scale -1.79

SD 0.406 SD in Log Scale 1.088

   95% MLE (t) UCL 0.325 Mean in Original Scale 0.287

   95% MLE (Tiku) UCL 0.335 SD in Original Scale 0.313

   95% Percentile Bootstrap UCL 0.378

   95% BCA Bootstrap UCL 0.391

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.732 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.236

nu star 72.73

A-D Test Statistic 1.153 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

K-S Test Statistic 0.754 Mean 0.313

5% K-S Critical Value 0.192 SD 0.29

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0525

   95% KM (t) UCL 0.402

Assuming Gamma Distribution    95% KM (z) UCL 0.399

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.396

Minimum 1E-09    95% KM (bootstrap t) UCL 0.426

Maximum 1.14    95% KM (BCA) UCL 0.421

Mean 0.334    95% KM (Percentile Bootstrap) UCL 0.404

Median 0.218 95% KM (Chebyshev) UCL 0.542

SD 0.292 97.5% KM (Chebyshev) UCL 0.641

k star 0.435 99% KM (Chebyshev) UCL 0.835

Theta star 0.768

Nu star 27.86 Potential UCLs to Use

AppChi2 16.82    95% KM (BCA) UCL 0.421

   95% Gamma Approximate UCL 0.554

   95% Adjusted Gamma UCL 0.569

Note: DL/2 is not a recommended method.
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Chrysene

General Statistics

Number of Valid Data 18 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 9

Percent Non-Detects 50.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.14 Minimum Detected -1.966

Maximum Detected 2 Maximum Detected 0.693

Mean of Detected 0.67 Mean of Detected -0.862

SD of Detected 0.663 SD of Detected 1.027

Minimum Non-Detect 0.24 Minimum Non-Detect -1.427

Maximum Non-Detect 0.6 Maximum Non-Detect -0.511

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 77.78%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.813 Shapiro Wilk Test Statistic 0.867

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.424 Mean -1.338

SD 0.523 SD 0.905

   95% DL/2 (t) UCL 0.638    95%  H-Stat (DL/2) UCL 0.691

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.282

SD in Log Scale 0.866

Mean in Original Scale 0.432

SD in Original Scale 0.518

   95% Percentile Bootstrap UCL 0.649

   95% BCA Bootstrap UCL 0.703

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.89 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.753

nu star 16.01
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A-D Test Statistic 0.649 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 0.422

5% K-S Critical Value 0.286 SD 0.507

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.127

   95% KM (t) UCL 0.642

Assuming Gamma Distribution    95% KM (z) UCL 0.63

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.636

Minimum 0.14    95% KM (bootstrap t) UCL 0.771

Maximum 2    95% KM (BCA) UCL 0.672

Mean 0.671    95% KM (Percentile Bootstrap) UCL 0.642

Median 0.674 95% KM (Chebyshev) UCL 0.975

SD 0.455 97.5% KM (Chebyshev) UCL 1.214

k star 1.97 99% KM (Chebyshev) UCL 1.685

Theta star 0.341

Nu star 70.92 Potential UCLs to Use

AppChi2 52.53    95% KM (t) UCL 0.642

   95% Gamma Approximate UCL 0.906

   95% Adjusted Gamma UCL 0.933

Note: DL/2 is not a recommended method.

Copper

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

Raw Statistics Log-transformed Statistics

Minimum 0.365 Minimum of Log Data -1.008

Maximum 1.92 Maximum of Log Data 0.652

Mean 0.805 Mean of log Data -0.307

Median 0.749 SD of log Data 0.427

SD 0.362

Coefficient of Variation 0.45

Skewness 1.198

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.905 Shapiro Wilk Test Statistic 0.971

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.914    95% H-UCL 0.931

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.077

   95% Adjusted-CLT UCL 0.925  97.5% Chebyshev (MVUE) UCL 1.195

   95% Modified-t UCL 0.916    99% Chebyshev (MVUE) UCL 1.427

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.214 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.154

nu star 333.7

Approximate Chi Square Value (.05) 292.4 Nonparametric Statistics
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Adjusted Level of Significance 0.0416    95% CLT UCL 0.91

Adjusted Chi Square Value 290.3    95% Jackknife UCL 0.914

   95% Standard Bootstrap UCL 0.91

Anderson-Darling Test Statistic 0.332    95% Bootstrap-t UCL 0.938

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 0.937

Kolmogorov-Smirnov Test Statistic 0.0961    95% Percentile Bootstrap UCL 0.913

Kolmogorov-Smirnov 5% Critical Value 0.156    95% BCA Bootstrap UCL 0.924

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.084

97.5% Chebyshev(Mean, Sd) UCL 1.205

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.442

   95% Approximate Gamma UCL 0.919

   95% Adjusted Gamma UCL 0.925

Potential UCL to Use Use 95% Approximate Gamma UCL 0.919

Dibenzofuran

General Statistics

Number of Valid Data 32 Number of Detected Data 19

Number of Distinct Detected Data 16 Number of Non-Detect Data 13

Percent Non-Detects 40.63%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.67 Minimum Detected -0.4

Maximum Detected 52 Maximum Detected 3.951

Mean of Detected 7.138 Mean of Detected 0.94

SD of Detected 15.32 SD of Detected 1.165

Minimum Non-Detect 3.6 Minimum Non-Detect 1.281

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.42 Shapiro Wilk Test Statistic 0.772

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 10.08 Mean 1.602

SD 12.45 SD 1.26

   95% DL/2 (t) UCL 13.81    95%  H-Stat (DL/2) UCL 19.69

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.855

SD in Log Scale 0.952

Mean in Original Scale 5.193

SD in Original Scale 11.94

   95% Percentile Bootstrap UCL 8.548
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   95% BCA Bootstrap UCL 9.975

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.542 Data do not follow a Discernable Distribution (0.05)

Theta Star 13.16

nu star 20.61

A-D Test Statistic 3.285 Nonparametric Statistics

5% A-D Critical Value 0.793 Kaplan-Meier (KM) Method

K-S Test Statistic 0.793 Mean 5.059

5% K-S Critical Value 0.208 SD 11.77

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.143

   95% KM (t) UCL 8.692

Assuming Gamma Distribution    95% KM (z) UCL 8.584

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 8.653

Minimum 0.67    95% KM (bootstrap t) UCL 36.89

Maximum 52    95% KM (BCA) UCL 9.631

Mean 6.884    95% KM (Percentile Bootstrap) UCL 8.576

Median 2.8 95% KM (Chebyshev) UCL 14.4

SD 11.95 97.5% KM (Chebyshev) UCL 18.44

k star 0.783 99% KM (Chebyshev) UCL 26.38

Theta star 8.795

Nu star 50.1 Potential UCLs to Use

AppChi2 34.84  97.5% KM (Chebyshev) UCL 18.44

   95% Gamma Approximate UCL 9.897

   95% Adjusted Gamma UCL 10.09

Note: DL/2 is not a recommended method.

Dibenzothiophene

General Statistics

Number of Valid Data 18 Number of Detected Data 12

Number of Distinct Detected Data 12 Number of Non-Detect Data 6

Percent Non-Detects 33.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.27 Minimum Detected -1.309

Maximum Detected 11 Maximum Detected 2.398

Mean of Detected 2.558 Mean of Detected 0.421

SD of Detected 3.121 SD of Detected 1.033

Minimum Non-Detect 0.23 Minimum Non-Detect -1.47

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 77.78%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.696 Shapiro Wilk Test Statistic 0.967

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1.811 Mean -0.216

SD 2.741 SD 1.327

   95% DL/2 (t) UCL 2.935    95%  H-Stat (DL/2) UCL 4.029

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -0.262

SD in Log Scale 1.33

Mean in Original Scale 1.78

SD in Original Scale 2.755

   95% Percentile Bootstrap UCL 2.893

   95% BCA Bootstrap UCL 3.256

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.883 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.898

nu star 21.18

A-D Test Statistic 0.588 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

K-S Test Statistic 0.754 Mean 1.825

5% K-S Critical Value 0.252 SD 2.655

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.654

   95% KM (t) UCL 2.963

Assuming Gamma Distribution    95% KM (z) UCL 2.901

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.908

Minimum 1E-09    95% KM (bootstrap t) UCL 4.642

Maximum 11    95% KM (BCA) UCL 3.126

Mean 1.95    95% KM (Percentile Bootstrap) UCL 2.987

Median 1.02 95% KM (Chebyshev) UCL 4.677

SD 2.723 97.5% KM (Chebyshev) UCL 5.911

k star 0.251 99% KM (Chebyshev) UCL 8.335

Theta star 7.771

Nu star 9.034 Potential UCLs to Use

AppChi2 3.347    95% KM (BCA) UCL 3.126

   95% Gamma Approximate UCL 5.262

   95% Adjusted Gamma UCL 5.828

Note: DL/2 is not a recommended method.

Dibutyltin ion

General Statistics

Number of Valid Data 18 Number of Detected Data 16

Number of Distinct Detected Data 13 Number of Non-Detect Data 2

Percent Non-Detects 11.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.37 Minimum Detected -0.994

Maximum Detected 1.1 Maximum Detected 0.0953

Mean of Detected 0.519 Mean of Detected -0.705
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SD of Detected 0.192 SD of Detected 0.302

Minimum Non-Detect 0.69 Minimum Non-Detect -0.371

Maximum Non-Detect 0.79 Maximum Non-Detect -0.236

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.44%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.739 Shapiro Wilk Test Statistic 0.835

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.502 Mean -0.737

SD 0.186 SD 0.3

   95% DL/2 (t) UCL 0.579    95%  H-Stat (DL/2) UCL 0.578

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.71

SD in Log Scale 0.284

Mean in Original Scale 0.514

SD in Original Scale 0.181

   95% Percentile Bootstrap UCL 0.59

   95% BCA Bootstrap UCL 0.609

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 8.542 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0607

nu star 273.3

A-D Test Statistic 1.156 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 0.513

5% K-S Critical Value 0.215 SD 0.179

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0444

   95% KM (t) UCL 0.591

Assuming Gamma Distribution    95% KM (z) UCL 0.586

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.59

Minimum 0.37    95% KM (bootstrap t) UCL 0.639

Maximum 1.1    95% KM (BCA) UCL 0.589

Mean 0.521    95% KM (Percentile Bootstrap) UCL 0.592

Median 0.445 95% KM (Chebyshev) UCL 0.707

SD 0.18 97.5% KM (Chebyshev) UCL 0.79

k star 9.812 99% KM (Chebyshev) UCL 0.955

Theta star 0.0531

Nu star 353.2 Potential UCLs to Use

AppChi2 310.7    95% KM (Chebyshev) UCL 0.707

   95% Gamma Approximate UCL 0.592

   95% Adjusted Gamma UCL 0.6

Note: DL/2 is not a recommended method.
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Dieldrin

General Statistics

Number of Valid Data 22 Number of Detected Data 19

Number of Distinct Detected Data 19 Number of Non-Detect Data 3

Number of Missing Values 9 Percent Non-Detects 13.64%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.38 Minimum Detected 0.322

Maximum Detected 7.3 Maximum Detected 1.988

Mean of Detected 2.432 Mean of Detected 0.812

SD of Detected 1.27 SD of Detected 0.362

Minimum Non-Detect 4 Minimum Non-Detect 1.386

Maximum Non-Detect 5.8 Maximum Non-Detect 1.758

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.45%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.599 Shapiro Wilk Test Statistic 0.841

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.448 Mean 0.827

SD 1.186 SD 0.343

   95% DL/2 (t) UCL 2.883    95%  H-Stat (DL/2) UCL 2.785

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.807

SD in Log Scale 0.335

Mean in Original Scale 2.398

SD in Original Scale 1.179

   95% Percentile Bootstrap UCL 2.861

   95% BCA Bootstrap UCL 3.028

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 5.638 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.431

nu star 214.2

A-D Test Statistic 1.186 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

K-S Test Statistic 0.742 Mean 2.395

5% K-S Critical Value 0.199 SD 1.166

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.259

   95% KM (t) UCL 2.84

Assuming Gamma Distribution    95% KM (z) UCL 2.82
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Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.839

Minimum 1.38    95% KM (bootstrap t) UCL 3.241

Maximum 7.3    95% KM (BCA) UCL 2.892

Mean 2.445    95% KM (Percentile Bootstrap) UCL 2.857

Median 2.36 95% KM (Chebyshev) UCL 3.522

SD 1.177 97.5% KM (Chebyshev) UCL 4.01

k star 6.652 99% KM (Chebyshev) UCL 4.969

Theta star 0.368

Nu star 292.7 Potential UCLs to Use

AppChi2 254.1    95% KM (Chebyshev) UCL 3.522

   95% Gamma Approximate UCL 2.817

   95% Adjusted Gamma UCL 2.847

Note: DL/2 is not a recommended method.

Endrin

General Statistics

Number of Valid Data 18 Number of Detected Data 15

Number of Distinct Detected Data 10 Number of Non-Detect Data 3

Percent Non-Detects 16.67%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.013 Minimum Detected -4.343

Maximum Detected 0.054 Maximum Detected -2.919

Mean of Detected 0.0224 Mean of Detected -3.882

SD of Detected 0.0109 SD of Detected 0.404

Minimum Non-Detect 0.017 Minimum Non-Detect -4.075

Maximum Non-Detect 0.0249 Maximum Non-Detect -3.693

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 72.22%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.762 Shapiro Wilk Test Statistic 0.871

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0204 Mean -4.005

SD 0.011 SD 0.469

   95% DL/2 (t) UCL 0.0249    95%  H-Stat (DL/2) UCL 0.0255

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0375 Mean in Log Scale -3.927

SD 0.00964 SD in Log Scale 0.382

   95% MLE (t) UCL 0.0414 Mean in Original Scale 0.0213

   95% MLE (Tiku) UCL 0.0446 SD in Original Scale 0.0102

   95% Percentile Bootstrap UCL 0.0255

   95% BCA Bootstrap UCL 0.0266
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 4.88 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0046

nu star 146.4

A-D Test Statistic 0.945 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

K-S Test Statistic 0.738 Mean 0.0213

5% K-S Critical Value 0.222 SD 0.00997

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00244

   95% KM (t) UCL 0.0255

Assuming Gamma Distribution    95% KM (z) UCL 0.0253

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0255

Minimum 0.013    95% KM (bootstrap t) UCL 0.0281

Maximum 0.054    95% KM (BCA) UCL 0.0258

Mean 0.022    95% KM (Percentile Bootstrap) UCL 0.0254

Median 0.0185 95% KM (Chebyshev) UCL 0.0319

SD 0.00995 97.5% KM (Chebyshev) UCL 0.0365

k star 5.893 99% KM (Chebyshev) UCL 0.0455

Theta star 0.00373

Nu star 212.2 Potential UCLs to Use

AppChi2 179.4    95% KM (Chebyshev) UCL 0.0319

   95% Gamma Approximate UCL 0.026

   95% Adjusted Gamma UCL 0.0264

Note: DL/2 is not a recommended method.

Fluoranthene

General Statistics

Number of Valid Data 32 Number of Detected Data 11

Number of Distinct Detected Data 11 Number of Non-Detect Data 21

Percent Non-Detects 65.63%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.61 Minimum Detected -0.494

Maximum Detected 36 Maximum Detected 3.584

Mean of Detected 9.738 Mean of Detected 1.668

SD of Detected 10.19 SD of Detected 1.308

Minimum Non-Detect 0.4 Minimum Non-Detect -0.916

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.88%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.801 Shapiro Wilk Test Statistic 0.924

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 9.711 Mean 1.377

SD 8.395 SD 1.78

   95% DL/2 (t) UCL 12.23    95%  H-Stat (DL/2) UCL 48.24

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.433

SD in Log Scale 1.413

Mean in Original Scale 4.23

SD in Original Scale 7.178

   95% Percentile Bootstrap UCL 6.364

   95% BCA Bootstrap UCL 7.17

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.755 Data appear Gamma Distributed at 5% Significance Level

Theta Star 12.9

nu star 16.61

A-D Test Statistic 0.346 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

K-S Test Statistic 0.754 Mean 5.216

5% K-S Critical Value 0.263 SD 7.462

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.593

   95% KM (t) UCL 7.917

Assuming Gamma Distribution    95% KM (z) UCL 7.837

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.81

Minimum 0.61    95% KM (bootstrap t) UCL 8.723

Maximum 40.17    95% KM (BCA) UCL 8.455

Mean 13.12    95% KM (Percentile Bootstrap) UCL 8.292

Median 10.05 95% KM (Chebyshev) UCL 12.16

SD 11.57 97.5% KM (Chebyshev) UCL 15.16

k star 1.161 99% KM (Chebyshev) UCL 21.07

Theta star 11.3

Nu star 74.32 Potential UCLs to Use

AppChi2 55.47    95% KM (t) UCL 7.917

   95% Gamma Approximate UCL 17.58

   95% Adjusted Gamma UCL 17.86

Note: DL/2 is not a recommended method.

Fluorene

General Statistics

Number of Valid Data 32 Number of Detected Data 20

Number of Distinct Detected Data 19 Number of Non-Detect Data 12

Percent Non-Detects 37.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.1 Minimum Detected 1.131

Maximum Detected 69 Maximum Detected 4.234

Mean of Detected 13 Mean of Detected 2.043

SD of Detected 17.43 SD of Detected 0.929



2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

A B C D E F G H I J K L
Minimum Non-Detect 4.3 Minimum Non-Detect 1.459

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.612 Shapiro Wilk Test Statistic 0.846

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 13.49 Mean 2.24

SD 13.87 SD 0.844

   95% DL/2 (t) UCL 17.65    95%  H-Stat (DL/2) UCL 17.31

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.934

SD in Log Scale 0.79

Mean in Original Scale 10.5

SD in Original Scale 14.14

   95% Percentile Bootstrap UCL 15.1

   95% BCA Bootstrap UCL 16.47

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.964 Data do not follow a Discernable Distribution (0.05)

Theta Star 13.48

nu star 38.57

A-D Test Statistic 1.855 Nonparametric Statistics

5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method

K-S Test Statistic 0.766 Mean 10.57

5% K-S Critical Value 0.199 SD 14.15

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.654

   95% KM (t) UCL 15.07

Assuming Gamma Distribution    95% KM (z) UCL 14.94

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 15.04

Minimum 3.1    95% KM (bootstrap t) UCL 18.98

Maximum 69    95% KM (BCA) UCL 15.3

Mean 12.95    95% KM (Percentile Bootstrap) UCL 15.07

Median 9.86 95% KM (Chebyshev) UCL 22.14

SD 13.73 97.5% KM (Chebyshev) UCL 27.15

k star 1.516 99% KM (Chebyshev) UCL 36.98

Theta star 8.546

Nu star 97.02 Potential UCLs to Use

AppChi2 75.3    95% KM (BCA) UCL 15.3

   95% Gamma Approximate UCL 16.69

   95% Adjusted Gamma UCL 16.92

Note: DL/2 is not a recommended method.
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gamma-Hexachlorocyclohexane

General Statistics

Number of Valid Data 18 Number of Detected Data 12

Number of Distinct Detected Data 9 Number of Non-Detect Data 6

Percent Non-Detects 33.33%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.014 Minimum Detected -4.269

Maximum Detected 0.035 Maximum Detected -3.352

Mean of Detected 0.0244 Mean of Detected -3.746

SD of Detected 0.00653 SD of Detected 0.274

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 0.028 Maximum Non-Detect -3.576

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.955 Shapiro Wilk Test Statistic 0.966

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0204 Mean -3.967

SD 0.00793 SD 0.394

   95% DL/2 (t) UCL 0.0236    95%  H-Stat (DL/2) UCL 0.0239

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.82

SD in Log Scale 0.25

Mean in Original Scale 0.0226

SD in Original Scale 0.00594

   95% Percentile Bootstrap UCL 0.0249

   95% BCA Bootstrap UCL 0.0252

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 11.33 Data appear Normal at 5% Significance Level

Theta Star 0.00215

nu star 272

A-D Test Statistic 0.202 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

K-S Test Statistic 0.731 Mean 0.0226

5% K-S Critical Value 0.245 SD 0.0061

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00162

   95% KM (t) UCL 0.0254

Assuming Gamma Distribution    95% KM (z) UCL 0.0253

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0255
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Minimum 0.014    95% KM (bootstrap t) UCL 0.0255

Maximum 0.035    95% KM (BCA) UCL 0.0255

Mean 0.0242    95% KM (Percentile Bootstrap) UCL 0.0254

Median 0.0243 95% KM (Chebyshev) UCL 0.0297

SD 0.00548 97.5% KM (Chebyshev) UCL 0.0327

k star 17.01 99% KM (Chebyshev) UCL 0.0387

Theta star 0.00142

Nu star 612.3 Potential UCLs to Use

AppChi2 555.9    95% KM (t) UCL 0.0254

   95% Gamma Approximate UCL 0.0266    95% KM (Percentile Bootstrap) UCL 0.0254

   95% Adjusted Gamma UCL 0.0269

Note: DL/2 is not a recommended method.

Heptachlor

General Statistics

Number of Valid Data 17 Number of Detected Data 9

Number of Distinct Detected Data 9 Number of Non-Detect Data 8

Number of Missing Values 1 Percent Non-Detects 47.06%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0057 Minimum Detected -5.167

Maximum Detected 0.0272 Maximum Detected -3.605

Mean of Detected 0.0114 Mean of Detected -4.585

SD of Detected 0.00648 SD of Detected 0.469

Minimum Non-Detect 0.0039 Minimum Non-Detect -5.547

Maximum Non-Detect 0.0193 Maximum Non-Detect -3.948

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 16

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.12%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.769 Shapiro Wilk Test Statistic 0.929

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00916 Mean -4.846

SD 0.00554 SD 0.59

   95% DL/2 (t) UCL 0.0115    95%  H-Stat (DL/2) UCL 0.0112

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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MLE method failed to converge properly Mean in Log Scale -4.799

SD in Log Scale 0.459

Mean in Original Scale 0.00919

SD in Original Scale 0.0053

   95% Percentile Bootstrap UCL 0.0114

   95% BCA Bootstrap UCL 0.0123

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.236 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00352

nu star 58.24

A-D Test Statistic 0.441 Nonparametric Statistics

5% A-D Critical Value 0.723 Kaplan-Meier (KM) Method

K-S Test Statistic 0.723 Mean 0.0097

5% K-S Critical Value 0.28 SD 0.00511

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00141

   95% KM (t) UCL 0.0122

Assuming Gamma Distribution    95% KM (z) UCL 0.012

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0121

Minimum 0.00391    95% KM (bootstrap t) UCL 0.0135

Maximum 0.0272    95% KM (BCA) UCL 0.0125

Mean 0.011    95% KM (Percentile Bootstrap) UCL 0.0123

Median 0.012 95% KM (Chebyshev) UCL 0.0158

SD 0.00535 97.5% KM (Chebyshev) UCL 0.0185

k star 3.976 99% KM (Chebyshev) UCL 0.0237

Theta star 0.00277

Nu star 135.2 Potential UCLs to Use

AppChi2 109.3    95% KM (t) UCL 0.0122

   95% Gamma Approximate UCL 0.0136

   95% Adjusted Gamma UCL 0.0139

Note: DL/2 is not a recommended method.

Heptachlor epoxide

General Statistics

Number of Valid Observations 18 Number of Distinct Observations 14

Raw Statistics Log-transformed Statistics

Minimum 0.073 Minimum of Log Data -2.617

Maximum 0.18 Maximum of Log Data -1.715

Mean 0.113 Mean of log Data -2.207

Median 0.105 SD of log Data 0.241

SD 0.0282

Coefficient of Variation 0.249

Skewness 0.782

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.968

Shapiro Wilk Critical Value 0.897 Shapiro Wilk Critical Value 0.897

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level



2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

2311

2312

2313

2314

2315

2316

2317

2318

2319

2320

2321

2322

2323

2324

2325

2326

2327

2328

2329

2330

2331

2332

A B C D E F G H I J K L

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.125    95% H-UCL 0.126

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.141

   95% Adjusted-CLT UCL 0.125  97.5% Chebyshev (MVUE) UCL 0.153

   95% Modified-t UCL 0.125    99% Chebyshev (MVUE) UCL 0.177

Gamma Distribution Test Data Distribution

k star (bias corrected) 15.13 Data appear Normal at 5% Significance Level

Theta Star 0.00747

nu star 544.8

Approximate Chi Square Value (.05) 491.7 Nonparametric Statistics

Adjusted Level of Significance 0.0357    95% CLT UCL 0.124

Adjusted Chi Square Value 486.8    95% Jackknife UCL 0.125

   95% Standard Bootstrap UCL 0.123

Anderson-Darling Test Statistic 0.354    95% Bootstrap-t UCL 0.127

Anderson-Darling 5% Critical Value 0.739    95% Hall's Bootstrap UCL 0.126

Kolmogorov-Smirnov Test Statistic 0.168    95% Percentile Bootstrap UCL 0.124

Kolmogorov-Smirnov 5% Critical Value 0.203    95% BCA Bootstrap UCL 0.124

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.142

97.5% Chebyshev(Mean, Sd) UCL 0.155

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.179

   95% Approximate Gamma UCL 0.125

   95% Adjusted Gamma UCL 0.127

Potential UCL to Use Use 95% Student's-t UCL 0.125

Hexachlorobenzene

General Statistics

Number of Valid Data 20 Number of Detected Data 18

Number of Distinct Detected Data 18 Number of Non-Detect Data 2

Number of Missing Values 6 Percent Non-Detects 10.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 1.67 Minimum Detected 0.513

Maximum Detected 4.79 Maximum Detected 1.567

Mean of Detected 2.197 Mean of Detected 0.753

SD of Detected 0.712 SD of Detected 0.246

Minimum Non-Detect 1 Minimum Non-Detect 0

Maximum Non-Detect 4 Maximum Non-Detect 1.386

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 19

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 95.00%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.63 Shapiro Wilk Test Statistic 0.777

5% Shapiro Wilk Critical Value 0.897 5% Shapiro Wilk Critical Value 0.897

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.103 Mean 0.678

SD 0.773 SD 0.398

   95% DL/2 (t) UCL 2.401    95%  H-Stat (DL/2) UCL 2.194

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 0.724

SD in Log Scale 0.262

Mean in Original Scale 2.141

SD in Original Scale 0.707

   95% Percentile Bootstrap UCL 2.405

   95% BCA Bootstrap UCL 2.526

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 12.41 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.177

nu star 446.7

A-D Test Statistic 1.443 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

K-S Test Statistic 0.739 Mean 2.162

5% K-S Critical Value 0.203 SD 0.671

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.155

   95% KM (t) UCL 2.43

Assuming Gamma Distribution    95% KM (z) UCL 2.417

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.429

Minimum 1.091    95% KM (bootstrap t) UCL 2.737

Maximum 4.79    95% KM (BCA) UCL 2.45

Mean 2.147    95% KM (Percentile Bootstrap) UCL 2.42

Median 1.985 95% KM (Chebyshev) UCL 2.838

SD 0.718 97.5% KM (Chebyshev) UCL 3.131

k star 10.73 99% KM (Chebyshev) UCL 3.705

Theta star 0.2

Nu star 429 Potential UCLs to Use

AppChi2 382    95% KM (Chebyshev) UCL 2.838

   95% Gamma Approximate UCL 2.411

   95% Adjusted Gamma UCL 2.433

Note: DL/2 is not a recommended method.

Hexachlorobutadiene

General Statistics

Number of Valid Data 19 Number of Detected Data 11

Number of Distinct Detected Data 11 Number of Non-Detect Data 8

Number of Missing Values 5 Percent Non-Detects 42.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0052 Minimum Detected -5.259

Maximum Detected 1.4 Maximum Detected 0.336

Mean of Detected 0.19 Mean of Detected -2.933

SD of Detected 0.408 SD of Detected 1.571
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Minimum Non-Detect 0.017 Minimum Non-Detect -4.075

Maximum Non-Detect 1 Maximum Non-Detect 0

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.74%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.488 Shapiro Wilk Test Statistic 0.973

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.14 Mean -3.408

SD 0.328 SD 1.569

   95% DL/2 (t) UCL 0.271    95%  H-Stat (DL/2) UCL 0.234

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.798

SD in Log Scale 1.6

Mean in Original Scale 0.113

SD in Original Scale 0.318

   95% Percentile Bootstrap UCL 0.25

   95% BCA Bootstrap UCL 0.33

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.424 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.447

nu star 9.337

A-D Test Statistic 0.797 Nonparametric Statistics

5% A-D Critical Value 0.781 Kaplan-Meier (KM) Method

K-S Test Statistic 0.781 Mean 0.115

5% K-S Critical Value 0.269 SD 0.309

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0745

   95% KM (t) UCL 0.244

Assuming Gamma Distribution    95% KM (z) UCL 0.238

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.242

Minimum 1E-09    95% KM (bootstrap t) UCL 0.854

Maximum 1.4    95% KM (BCA) UCL 0.268

Mean 0.143    95% KM (Percentile Bootstrap) UCL 0.252

Median 0.0392 95% KM (Chebyshev) UCL 0.44

SD 0.319 97.5% KM (Chebyshev) UCL 0.58

k star 0.304 99% KM (Chebyshev) UCL 0.856

Theta star 0.47

Nu star 11.57 Potential UCLs to Use

AppChi2 4.946    95% KM (BCA) UCL 0.268

   95% Gamma Approximate UCL 0.335

   95% Adjusted Gamma UCL 0.362

Note: DL/2 is not a recommended method.
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Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 18 Number of Detected Data 7

Number of Distinct Detected Data 6 Number of Non-Detect Data 11

Percent Non-Detects 61.11%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.12 Minimum Detected -2.12

Maximum Detected 1.8 Maximum Detected 0.588

Mean of Detected 0.58 Mean of Detected -1.128

SD of Detected 0.666 SD of Detected 1.156

Minimum Non-Detect 0.2 Minimum Non-Detect -1.609

Maximum Non-Detect 0.51 Maximum Non-Detect -0.673

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 15

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.765 Shapiro Wilk Test Statistic 0.829

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.319 Mean -1.637

SD 0.453 SD 0.868

   95% DL/2 (t) UCL 0.505    95%  H-Stat (DL/2) UCL 0.526

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale -1.591

SD in Log Scale 0.87

Mean in Original Scale 0.329

SD in Original Scale 0.451

   95% Percentile Bootstrap UCL 0.51

   95% BCA Bootstrap UCL 0.587

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.661 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.877

nu star 9.254

A-D Test Statistic 0.671 Nonparametric Statistics
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5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

K-S Test Statistic 0.728 Mean 0.31

5% K-S Critical Value 0.32 SD 0.441

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.113

   95% KM (t) UCL 0.506

Assuming Gamma Distribution    95% KM (z) UCL 0.495

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.497

Minimum 0.12    95% KM (bootstrap t) UCL 0.968

Maximum 1.8    95% KM (BCA) UCL 0.532

Mean 0.564    95% KM (Percentile Bootstrap) UCL 0.496

Median 0.538 95% KM (Chebyshev) UCL 0.801

SD 0.41 97.5% KM (Chebyshev) UCL 1.014

k star 1.847 99% KM (Chebyshev) UCL 1.432

Theta star 0.305

Nu star 66.51 Potential UCLs to Use

AppChi2 48.74    95% KM (t) UCL 0.506

   95% Gamma Approximate UCL 0.769

   95% Adjusted Gamma UCL 0.793

Note: DL/2 is not a recommended method.

Lead

Lead UCLs were recalculated with reanalysis of SMB sample.  See additional file.
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Manganese

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

Raw Statistics Log-transformed Statistics

Minimum 0.445 Minimum of Log Data -0.81

Maximum 3.14 Maximum of Log Data 1.144

Mean 1.702 Mean of log Data 0.443

Median 1.82 SD of log Data 0.45

SD 0.686

Coefficient of Variation 0.403

Skewness 0.275

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.962 Shapiro Wilk Test Statistic 0.948

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.908    95% H-UCL 2.006

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.333

   95% Adjusted-CLT UCL 1.908  97.5% Chebyshev (MVUE) UCL 2.6

   95% Modified-t UCL 1.909    99% Chebyshev (MVUE) UCL 3.125

Gamma Distribution Test Data Distribution

k star (bias corrected) 5.24 Data appear Normal at 5% Significance Level

Theta Star 0.325

nu star 335.3

Approximate Chi Square Value (.05) 293.9 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 1.902

Adjusted Chi Square Value 291.8    95% Jackknife UCL 1.908

   95% Standard Bootstrap UCL 1.895

Anderson-Darling Test Statistic 0.435    95% Bootstrap-t UCL 1.924

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 1.915

Kolmogorov-Smirnov Test Statistic 0.139    95% Percentile Bootstrap UCL 1.903

Kolmogorov-Smirnov 5% Critical Value 0.156    95% BCA Bootstrap UCL 1.893



2598

2599

2600

2601

2602

2603

2604

2605

2606

2607

2608

2609

2610

2611

2612

2613

2614

2615

2616

2617

2618

2619

2620

2621

2622

2623

2624

2625

2626

2627

2628

2629

2630

2631

2632

2633

2634

2635

2636

2637

2638

2639

2640

2641

2642

2643

2644

2645

2646

2647

2648

2649

2650
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.231

97.5% Chebyshev(Mean, Sd) UCL 2.46

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.909

   95% Approximate Gamma UCL 1.942

   95% Adjusted Gamma UCL 1.956

Potential UCL to Use Use 95% Student's-t UCL 1.908

Mercury

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 31

Raw Statistics Log-transformed Statistics

Minimum 0.0509 Minimum of Log Data -2.978

Maximum 0.166 Maximum of Log Data -1.796

Mean 0.0934 Mean of log Data -2.414

Median 0.0899 SD of log Data 0.3

SD 0.0281

Coefficient of Variation 0.301

Skewness 0.673

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.959 Shapiro Wilk Test Statistic 0.981

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.102    95% H-UCL 0.103

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.115

   95% Adjusted-CLT UCL 0.102  97.5% Chebyshev (MVUE) UCL 0.125

   95% Modified-t UCL 0.102    99% Chebyshev (MVUE) UCL 0.144

Gamma Distribution Test Data Distribution

k star (bias corrected) 10.64 Data appear Normal at 5% Significance Level

Theta Star 0.00877

nu star 681.2

Approximate Chi Square Value (.05) 621.6 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 0.102

Adjusted Chi Square Value 618.6    95% Jackknife UCL 0.102

   95% Standard Bootstrap UCL 0.101

Anderson-Darling Test Statistic 0.134    95% Bootstrap-t UCL 0.102

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 0.102

Kolmogorov-Smirnov Test Statistic 0.0661    95% Percentile Bootstrap UCL 0.102

Kolmogorov-Smirnov 5% Critical Value 0.155    95% BCA Bootstrap UCL 0.102

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.115

97.5% Chebyshev(Mean, Sd) UCL 0.124

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.143

   95% Approximate Gamma UCL 0.102

   95% Adjusted Gamma UCL 0.103



2651

2652

2653

2654

2655

2656

2657

2658

2659

2660

2661

2662

2663

2664

2665

2666

2667

2668

2669

2670

2671

2672

2673

2674

2675

2676

2677

2678

2679

2680

2681

2682

2683

2684

2685

2686

2687

2688

2689

2690

2691

2692

2693

2694

2695

2696

2697
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2699

2700

2701

2702

2703
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Potential UCL to Use Use 95% Student's-t UCL 0.102

Naphthalene

General Statistics

Number of Valid Data 32 Number of Detected Data 20

Number of Distinct Detected Data 16 Number of Non-Detect Data 12

Percent Non-Detects 37.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.73 Minimum Detected -0.315

Maximum Detected 86 Maximum Detected 4.454

Mean of Detected 10.04 Mean of Detected 1.141

SD of Detected 21.28 SD of Detected 1.333

Minimum Non-Detect 30 Minimum Non-Detect 3.401

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.486 Shapiro Wilk Test Statistic 0.83

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 12.18 Mean 1.747

SD 16.9 SD 1.312

   95% DL/2 (t) UCL 17.24    95%  H-Stat (DL/2) UCL 24.93

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 1.056

SD in Log Scale 1.129

Mean in Original Scale 7.43

SD in Original Scale 17.05

   95% Percentile Bootstrap UCL 12.54

   95% BCA Bootstrap UCL 15.56

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.491 Data do not follow a Discernable Distribution (0.05)

Theta Star 20.42

nu star 19.66

A-D Test Statistic 2.567 Nonparametric Statistics

5% A-D Critical Value 0.799 Kaplan-Meier (KM) Method

K-S Test Statistic 0.799 Mean 7.601

5% K-S Critical Value 0.204 SD 16.94

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.144

   95% KM (t) UCL 12.93



2704

2705

2706

2707

2708

2709

2710

2711

2712

2713

2714

2715

2716

2717

2718

2719

2720

2721

2722

2723

2724

2725

2726

2727

2728

2729

2730

2731

2732

2733

2734

2735

2736

2737

2738

2739

2740

2741

2742

2743

2744

2745

2746

2747

2748

2749

2750

2751

2752

2753

2754

2755

2756
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Assuming Gamma Distribution    95% KM (z) UCL 12.77

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 12.89

Minimum 0.73    95% KM (bootstrap t) UCL 20.76

Maximum 86    95% KM (BCA) UCL 13.9

Mean 9.904    95% KM (Percentile Bootstrap) UCL 12.99

Median 6.352 95% KM (Chebyshev) UCL 21.31

SD 16.74 97.5% KM (Chebyshev) UCL 27.24

k star 0.746 99% KM (Chebyshev) UCL 38.89

Theta star 13.28

Nu star 47.72 Potential UCLs to Use

AppChi2 32.86  97.5% KM (Chebyshev) UCL 27.24

   95% Gamma Approximate UCL 14.38

   95% Adjusted Gamma UCL 14.68

Note: DL/2 is not a recommended method.

Nickel

General Statistics

Number of Valid Data 32 Number of Detected Data 25

Number of Distinct Detected Data 18 Number of Non-Detect Data 7

Percent Non-Detects 21.88%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.045 Minimum Detected -3.101

Maximum Detected 0.2 Maximum Detected -1.609

Mean of Detected 0.117 Mean of Detected -2.277

SD of Detected 0.0549 SD of Detected 0.54

Minimum Non-Detect 0.02 Minimum Non-Detect -3.912

Maximum Non-Detect 0.07 Maximum Non-Detect -2.659

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 18

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 43.75%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.871 Shapiro Wilk Test Statistic 0.856

5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.0959 Mean -2.64

SD 0.0627 SD 0.877

   95% DL/2 (t) UCL 0.115    95%  H-Stat (DL/2) UCL 0.1

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 0.0869 Mean in Log Scale -2.5

SD 0.0752 SD in Log Scale 0.65

   95% MLE (t) UCL 0.109 Mean in Original Scale 0.0994

   95% MLE (Tiku) UCL 0.113 SD in Original Scale 0.0587

   95% Percentile Bootstrap UCL 0.116



2757

2758

2759

2760

2761

2762

2763

2764

2765

2766

2767

2768

2769

2770

2771

2772

2773

2774

2775

2776

2777

2778

2779

2780

2781

2782

2783

2784

2785

2786

2787

2788

2789

2790

2791

2792

2793

2794

2795

2796

2797

2798

2799

2800

2801

2802

2803

2804

2805

2806

2807

2808

2809
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   95% BCA Bootstrap UCL 0.116

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 3.599 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0324

nu star 179.9

A-D Test Statistic 1.374 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

K-S Test Statistic 0.749 Mean 0.101

5% K-S Critical Value 0.175 SD 0.0557

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0101

   95% KM (t) UCL 0.118

Assuming Gamma Distribution    95% KM (z) UCL 0.118

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.118

Minimum 0.0231    95% KM (bootstrap t) UCL 0.119

Maximum 0.2    95% KM (BCA) UCL 0.118

Mean 0.104    95% KM (Percentile Bootstrap) UCL 0.118

Median 0.0854 95% KM (Chebyshev) UCL 0.145

SD 0.0557 97.5% KM (Chebyshev) UCL 0.164

k star 2.989 99% KM (Chebyshev) UCL 0.201

Theta star 0.0348

Nu star 191.3 Potential UCLs to Use

AppChi2 160.3    95% KM (BCA) UCL 0.118

   95% Gamma Approximate UCL 0.124

   95% Adjusted Gamma UCL 0.125

Note: DL/2 is not a recommended method.

Phenanthrene

General Statistics

Number of Valid Data 32 Number of Detected Data 20

Number of Distinct Detected Data 20 Number of Non-Detect Data 12

Percent Non-Detects 37.50%

Raw Statistics Log-transformed Statistics

Minimum Detected 3.6 Minimum Detected 1.281

Maximum Detected 85 Maximum Detected 4.443

Mean of Detected 20.31 Mean of Detected 2.545

SD of Detected 21.43 SD of Detected 0.975

Minimum Non-Detect 25 Minimum Non-Detect 3.219

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.38%

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.771 Shapiro Wilk Test Statistic 0.928

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 18.47 Mean 2.616

SD 16.96 SD 0.77

   95% DL/2 (t) UCL 23.55    95%  H-Stat (DL/2) UCL 22.69

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 2.399

SD in Log Scale 0.832

Mean in Original Scale 16.24

SD in Original Scale 17.78

   95% Percentile Bootstrap UCL 21.63

   95% BCA Bootstrap UCL 22.4

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.065 Data appear Lognormal at 5% Significance Level

Theta Star 19.06

nu star 42.61

A-D Test Statistic 0.818 Nonparametric Statistics

5% A-D Critical Value 0.764 Kaplan-Meier (KM) Method

K-S Test Statistic 0.764 Mean 16.42

5% K-S Critical Value 0.199 SD 17.8

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.396

   95% KM (t) UCL 22.18

Assuming Gamma Distribution    95% KM (z) UCL 22.01

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 22.16

Minimum 3.6    95% KM (bootstrap t) UCL 24.67

Maximum 85    95% KM (BCA) UCL 22.48

Mean 20.39    95% KM (Percentile Bootstrap) UCL 22.58

Median 19.04 95% KM (Chebyshev) UCL 31.22

SD 16.83 97.5% KM (Chebyshev) UCL 37.63

k star 1.702 99% KM (Chebyshev) UCL 50.21

Theta star 11.98

Nu star 108.9 Potential UCLs to Use

AppChi2 85.84    95% KM (BCA) UCL 22.48

   95% Gamma Approximate UCL 25.87

   95% Adjusted Gamma UCL 26.2

Note: DL/2 is not a recommended method.

Pyrene

General Statistics

Number of Valid Data 32 Number of Detected Data 7

Number of Distinct Detected Data 7 Number of Non-Detect Data 25

Percent Non-Detects 78.13%

Raw Statistics Log-transformed Statistics

Minimum Detected 2.2 Minimum Detected 0.788

Maximum Detected 49 Maximum Detected 3.892

Mean of Detected 16.9 Mean of Detected 2.222
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2915

A B C D E F G H I J K L
SD of Detected 19 SD of Detected 1.228

Minimum Non-Detect 0.32 Minimum Non-Detect -1.139

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.775 Shapiro Wilk Test Statistic 0.912

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 10.07 Mean 1.06

SD 11.42 SD 2.057

   95% DL/2 (t) UCL 13.5    95%  H-Stat (DL/2) UCL 75.01

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.191

SD in Log Scale 1.621

Mean in Original Scale 4.222

SD in Original Scale 10.81

   95% Percentile Bootstrap UCL 7.568

   95% BCA Bootstrap UCL 9.003

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.643 Data appear Gamma Distributed at 5% Significance Level

Theta Star 26.3

nu star 8.996

A-D Test Statistic 0.439 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

K-S Test Statistic 0.729 Mean 5.877

5% K-S Critical Value 0.32 SD 10.23

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.997

   95% KM (t) UCL 9.263

Assuming Gamma Distribution    95% KM (z) UCL 9.162

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.014

Minimum 2.2    95% KM (bootstrap t) UCL 13.07

Maximum 69.64    95% KM (BCA) UCL 12.96

Mean 23.49    95% KM (Percentile Bootstrap) UCL 10.83

Median 16.25 95% KM (Chebyshev) UCL 14.58

SD 18.28 97.5% KM (Chebyshev) UCL 18.35
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k star 1.438 99% KM (Chebyshev) UCL 25.75

Theta star 16.34

Nu star 92.02 Potential UCLs to Use

AppChi2 70.9    95% KM (t) UCL 9.263

   95% Gamma Approximate UCL 30.49

   95% Adjusted Gamma UCL 30.92

Note: DL/2 is not a recommended method.

Silver

General Statistics

Number of Valid Data 32 Number of Detected Data 9

Number of Distinct Detected Data 8 Number of Non-Detect Data 23

Percent Non-Detects 71.88%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0013 Minimum Detected -6.645

Maximum Detected 0.064 Maximum Detected -2.749

Mean of Detected 0.0091 Mean of Detected -5.772

SD of Detected 0.0206 SD of Detected 1.175

Minimum Non-Detect 0.0002 Minimum Non-Detect -8.517

Maximum Non-Detect 0.007 Maximum Non-Detect -4.962

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.88%

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.421 Shapiro Wilk Test Statistic 0.646

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 0.00363 Mean -6.436

SD 0.011 SD 0.954

   95% DL/2 (t) UCL 0.00694    95%  H-Stat (DL/2) UCL 0.00292

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -6.793

SD in Log Scale 1.015

Mean in Original Scale 0.00319

SD in Original Scale 0.0111

   95% Percentile Bootstrap UCL 0.00709



2969

2970

2971

2972

2973

2974

2975

2976

2977

2978

2979

2980
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2982

2983
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2987
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2989

2990

2991

2992

2993
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2995

2996
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2998

2999

3000

3001

3002

3003

3004

3005

3006

3007

3008

3009

3010

3011

3012

3013

3014

3015

3016

3017

3018

3019

3020
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   95% BCA Bootstrap UCL 0.00926

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.46 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0198

nu star 8.284

A-D Test Statistic 2.081 Nonparametric Statistics

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

K-S Test Statistic 0.765 Mean 0.00367

5% K-S Critical Value 0.293 SD 0.0109

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00204

   95% KM (t) UCL 0.00713

Assuming Gamma Distribution    95% KM (z) UCL 0.00702

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00689

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0439

Maximum 0.064    95% KM (BCA) UCL 0.00788

Mean 0.00822    95% KM (Percentile Bootstrap) UCL 0.00754

Median 0.00529 95% KM (Chebyshev) UCL 0.0126

SD 0.0113 97.5% KM (Chebyshev) UCL 0.0164

k star 0.452 99% KM (Chebyshev) UCL 0.0239

Theta star 0.0182

Nu star 28.9 Potential UCLs to Use

AppChi2 17.63    95% KM (BCA) UCL 0.00788

   95% Gamma Approximate UCL 0.0135

   95% Adjusted Gamma UCL 0.0138

Note: DL/2 is not a recommended method.

Thallium

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 26

Raw Statistics Log-transformed Statistics

Minimum 0.002 Minimum of Log Data -6.215

Maximum 0.0085 Maximum of Log Data -4.768

Mean 0.00413 Mean of log Data -5.564

Median 0.0036 SD of log Data 0.377

SD 0.00173

Coefficient of Variation 0.418

Skewness 1.227

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.853 Shapiro Wilk Test Statistic 0.94

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00464    95% H-UCL 0.00466

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00533

   95% Adjusted-CLT UCL 0.0047  97.5% Chebyshev (MVUE) UCL 0.00586
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   95% Modified-t UCL 0.00465    99% Chebyshev (MVUE) UCL 0.0069

Gamma Distribution Test Data Distribution

k star (bias corrected) 6.36 Data appear Lognormal at 5% Significance Level

Theta Star 0.0006485

nu star 407.1

Approximate Chi Square Value (.05) 361.3 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 0.00463

Adjusted Chi Square Value 359    95% Jackknife UCL 0.00464

   95% Standard Bootstrap UCL 0.00461

Anderson-Darling Test Statistic 1.028    95% Bootstrap-t UCL 0.00471

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 0.00468

Kolmogorov-Smirnov Test Statistic 0.169    95% Percentile Bootstrap UCL 0.00465

Kolmogorov-Smirnov 5% Critical Value 0.156    95% BCA Bootstrap UCL 0.00467

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00545

97.5% Chebyshev(Mean, Sd) UCL 0.00603

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.00716

   95% Approximate Gamma UCL 0.00465

   95% Adjusted Gamma UCL 0.00468

Potential UCL to Use Use 95% Student's-t UCL 0.00464

or 95% Modified-t UCL 0.00465

or 95% H-UCL 0.00466

Total Aroclors

General Statistics

Number of Valid Data 14 Number of Detected Data 14

Number of Distinct Detected Data 14 Number of Non-Detect Data 0

Number of Missing Values 18 Percent Non-Detects 0.00%

Raw Statistics Log-transformed Statistics

Minimum Detected 106.2 Minimum Detected 4.665

Maximum Detected 4855 Maximum Detected 8.488

Mean of Detected 1176 Mean of Detected 6.627

SD of Detected 1340 SD of Detected 0.961

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.675 Shapiro Wilk Test Statistic 0.957

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 1176 Mean 6.627

SD 1340 SD 0.961

   95% DL/2 (t) UCL 1810    95%  H-Stat (DL/2) UCL 2483
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3122
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3125
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Mean in Original Scale     N/A    

SD in Original Scale     N/A    

   95% Percentile Bootstrap UCL     N/A    

   95% BCA Bootstrap UCL     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 1.046 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1124

nu star 29.29

A-D Test Statistic 0.703 Nonparametric Statistics

5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method

K-S Test Statistic 0.755 Mean 1176

5% K-S Critical Value 0.234 SD 1291

Data appear Gamma Distributed at 5% Significance Level SE of Mean 358

   95% KM (t) UCL 1810

Assuming Gamma Distribution    95% KM (z) UCL 1765

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1810

Minimum 106.2    95% KM (bootstrap t) UCL 3306

Maximum 4855    95% KM (BCA) UCL 1865

Mean 1176    95% KM (Percentile Bootstrap) UCL 1779

Median 791.4 95% KM (Chebyshev) UCL 2737

SD 1340 97.5% KM (Chebyshev) UCL 3412

k star 1.046 99% KM (Chebyshev) UCL 4738

Theta star 1124

Nu star 29.29 Potential UCLs to Use

AppChi2 17.93    95% KM (Chebyshev) UCL 2737

   95% Gamma Approximate UCL 1921

   95% Adjusted Gamma UCL 2055

Note: DL/2 is not a recommended method.

Total Chlordanes

General Statistics

Number of Valid Data 31 Number of Detected Data 20

Number of Distinct Detected Data 20 Number of Non-Detect Data 11

Number of Missing Values 1 Percent Non-Detects 35.48%

Raw Statistics Log-transformed Statistics

Minimum Detected 7.66 Minimum Detected 2.036

Maximum Detected 21.7 Maximum Detected 3.077

Mean of Detected 12.35 Mean of Detected 2.478

SD of Detected 3.624 SD of Detected 0.268

Minimum Non-Detect 7.1 Minimum Non-Detect 1.96

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.77%
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.879 Shapiro Wilk Test Statistic 0.95

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 10.13 Mean 2.225

SD 4.351 SD 0.442

   95% DL/2 (t) UCL 11.46    95%  H-Stat (DL/2) UCL 10.27

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 2.37

SD in Log Scale 0.283

Mean in Original Scale 11.14

SD in Original Scale 3.468

   95% Percentile Bootstrap UCL 12.2

   95% BCA Bootstrap UCL 12.37

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 11.95 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.034

nu star 478

A-D Test Statistic 0.569 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

K-S Test Statistic 0.741 Mean 11.28

5% K-S Critical Value 0.194 SD 3.337

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.643

   95% KM (t) UCL 12.37

Assuming Gamma Distribution    95% KM (z) UCL 12.34

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 12.34

Minimum 6.342    95% KM (bootstrap t) UCL 12.55

Maximum 21.7    95% KM (BCA) UCL 12.56

Mean 12.13    95% KM (Percentile Bootstrap) UCL 12.43

Median 11.84 95% KM (Chebyshev) UCL 14.08

SD 3.281 97.5% KM (Chebyshev) UCL 15.29

k star 13.66 99% KM (Chebyshev) UCL 17.67

Theta star 0.888

Nu star 847 Potential UCLs to Use

AppChi2 780.4    95% KM (Percentile Bootstrap) UCL 12.43

   95% Gamma Approximate UCL 13.17

   95% Adjusted Gamma UCL 13.23

Note: DL/2 is not a recommended method.

Total DDD

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32
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Raw Statistics Log-transformed Statistics

Minimum 4.193 Minimum of Log Data 1.433

Maximum 518 Maximum of Log Data 6.25

Mean 52.28 Mean of log Data 3.395

Median 29.55 SD of log Data 0.956

SD 91.14

Coefficient of Variation 1.743

Skewness 4.617

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.447 Shapiro Wilk Test Statistic 0.965

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 79.6    95% H-UCL 70.63

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 84.94

   95% Adjusted-CLT UCL 92.83  97.5% Chebyshev (MVUE) UCL 101.7

   95% Modified-t UCL 81.79    99% Chebyshev (MVUE) UCL 134.7

Gamma Distribution Test Data Distribution

k star (bias corrected) 0.949 Data appear Lognormal at 5% Significance Level

Theta Star 55.09

nu star 60.73

Approximate Chi Square Value (.05) 43.81 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 78.78

Adjusted Chi Square Value 43.04    95% Jackknife UCL 79.6

   95% Standard Bootstrap UCL 78.24

Anderson-Darling Test Statistic 1.682    95% Bootstrap-t UCL 133.8

Anderson-Darling 5% Critical Value 0.775    95% Hall's Bootstrap UCL 169.8

Kolmogorov-Smirnov Test Statistic 0.203    95% Percentile Bootstrap UCL 80.58

Kolmogorov-Smirnov 5% Critical Value 0.16    95% BCA Bootstrap UCL 100.5

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 122.5

97.5% Chebyshev(Mean, Sd) UCL 152.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 212.6

   95% Approximate Gamma UCL 72.47

   95% Adjusted Gamma UCL 73.77

Potential UCL to Use Use 95% H-UCL 70.63

Total DDE

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

Raw Statistics Log-transformed Statistics

Minimum 26.78 Minimum of Log Data 3.288

Maximum 474.4 Maximum of Log Data 6.162

Mean 115.9 Mean of log Data 4.589

Median 94.47 SD of log Data 0.558

SD 81.36
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Coefficient of Variation 0.702

Skewness 2.939

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.73 Shapiro Wilk Test Statistic 0.979

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 140.3    95% H-UCL 140.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 166.3

   95% Adjusted-CLT UCL 147.6  97.5% Chebyshev (MVUE) UCL 188.8

   95% Modified-t UCL 141.6    99% Chebyshev (MVUE) UCL 232.9

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.926 Data appear Gamma Distributed at 5% Significance Level

Theta Star 39.62

nu star 187.3

Approximate Chi Square Value (.05) 156.6 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 139.6

Adjusted Chi Square Value 155.1    95% Jackknife UCL 140.3

   95% Standard Bootstrap UCL 139.3

Anderson-Darling Test Statistic 0.584    95% Bootstrap-t UCL 156.1

Anderson-Darling 5% Critical Value 0.752    95% Hall's Bootstrap UCL 247.3

Kolmogorov-Smirnov Test Statistic 0.126    95% Percentile Bootstrap UCL 141.2

Kolmogorov-Smirnov 5% Critical Value 0.156    95% BCA Bootstrap UCL 148.5

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 178.6

97.5% Chebyshev(Mean, Sd) UCL 205.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 259

   95% Approximate Gamma UCL 138.6

   95% Adjusted Gamma UCL 140

Potential UCL to Use Use 95% Approximate Gamma UCL 138.6

Total DDT

General Statistics

Number of Valid Data 32 Number of Detected Data 27

Number of Distinct Detected Data 26 Number of Non-Detect Data 5

Percent Non-Detects 15.63%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.758 Minimum Detected -0.277

Maximum Detected 462.7 Maximum Detected 6.137

Mean of Detected 44.29 Mean of Detected 2.811

SD of Detected 91.22 SD of Detected 1.374

Minimum Non-Detect 6.9 Minimum Non-Detect 1.932

Maximum Non-Detect 6.9 Maximum Non-Detect 1.932

UCL Statistics
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Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.463 Shapiro Wilk Test Statistic 0.975

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 37.91 Mean 2.565

SD 84.89 SD 1.385

   95% DL/2 (t) UCL 63.35    95%  H-Stat (DL/2) UCL 45.58

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 13.23 Mean in Log Scale 2.497

SD 106.1 SD in Log Scale 1.476

   95% MLE (t) UCL 45.03 Mean in Original Scale 37.77

   95% MLE (Tiku) UCL 46.59 SD in Original Scale 84.95

   95% Percentile Bootstrap UCL 65.9

   95% BCA Bootstrap UCL 77.9

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.582 Data appear Lognormal at 5% Significance Level

Theta Star 76.13

nu star 31.42

A-D Test Statistic 1.381 Nonparametric Statistics

5% A-D Critical Value 0.796 Kaplan-Meier (KM) Method

K-S Test Statistic 0.796 Mean 37.92

5% K-S Critical Value 0.176 SD 83.56

Data not Gamma Distributed at 5% Significance Level SE of Mean 15.05

   95% KM (t) UCL 63.44

Assuming Gamma Distribution    95% KM (z) UCL 62.68

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 63.37

Minimum 1E-09    95% KM (bootstrap t) UCL 109.8

Maximum 462.7    95% KM (BCA) UCL 67.36

Mean 37.37    95% KM (Percentile Bootstrap) UCL 65.3

Median 10.48 95% KM (Chebyshev) UCL 103.5

SD 85.13 97.5% KM (Chebyshev) UCL 131.9

k star 0.173 99% KM (Chebyshev) UCL 187.7

Theta star 215.5

Nu star 11.1 Potential UCLs to Use

AppChi2 4.64  97.5% KM (Chebyshev) UCL 131.9

   95% Gamma Approximate UCL 89.39

   95% Adjusted Gamma UCL 93.89

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

Raw Statistics Log-transformed Statistics

Minimum 1.264 Minimum of Log Data 0.235
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Maximum 51.87 Maximum of Log Data 3.949

Mean 4.768 Mean of log Data 1.072

Median 2.689 SD of log Data 0.771

SD 9.03

Coefficient of Variation 1.894

Skewness 4.923

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.367 Shapiro Wilk Test Statistic 0.812

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.475    95% H-UCL 5.303

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.418

   95% Adjusted-CLT UCL 8.878  97.5% Chebyshev (MVUE) UCL 7.515

   95% Modified-t UCL 7.706    99% Chebyshev (MVUE) UCL 9.669

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.07 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.456

nu star 68.48

Approximate Chi Square Value (.05) 50.43 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 7.394

Adjusted Chi Square Value 49.6    95% Jackknife UCL 7.475

   95% Standard Bootstrap UCL 7.347

Anderson-Darling Test Statistic 3.734    95% Bootstrap-t UCL 16.93

Anderson-Darling 5% Critical Value 0.772    95% Hall's Bootstrap UCL 16.8

Kolmogorov-Smirnov Test Statistic 0.304    95% Percentile Bootstrap UCL 7.62

Kolmogorov-Smirnov 5% Critical Value 0.16    95% BCA Bootstrap UCL 9.617

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.73

97.5% Chebyshev(Mean, Sd) UCL 14.74

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20.65

   95% Approximate Gamma UCL 6.475

   95% Adjusted Gamma UCL 6.583

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 11.73

Total Dioxin-like PCBs

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

Raw Statistics Log-transformed Statistics

Minimum 17084 Minimum of Log Data 9.746

Maximum 163683 Maximum of Log Data 12.01

Mean 55692 Mean of log Data 10.72

Median 38389 SD of log Data 0.624

SD 41102

Coefficient of Variation 0.738

Skewness 1.616
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.766 Shapiro Wilk Test Statistic 0.924

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 68012    95% H-UCL 69005

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 82621

   95% Adjusted-CLT UCL 69862  97.5% Chebyshev (MVUE) UCL 94745

   95% Modified-t UCL 68358    99% Chebyshev (MVUE) UCL 118561

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.348 Data do not follow a Discernable Distribution (0.05)

Theta Star 23717

nu star 150.3

Approximate Chi Square Value (.05) 123 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 67644

Adjusted Chi Square Value 121.6    95% Jackknife UCL 68012

   95% Standard Bootstrap UCL 67610

Anderson-Darling Test Statistic 1.422    95% Bootstrap-t UCL 71146

Anderson-Darling 5% Critical Value 0.756    95% Hall's Bootstrap UCL 69277

Kolmogorov-Smirnov Test Statistic 0.219    95% Percentile Bootstrap UCL 68168

Kolmogorov-Smirnov 5% Critical Value 0.157    95% BCA Bootstrap UCL 70638

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 87364

97.5% Chebyshev(Mean, Sd) UCL 101068

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 127987

   95% Approximate Gamma UCL 68074

   95% Adjusted Gamma UCL 68814

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 87364

Total Endosulfan

General Statistics

Number of Valid Data 32 Number of Detected Data 19

Number of Distinct Detected Data 19 Number of Non-Detect Data 13

Percent Non-Detects 40.63%

Raw Statistics Log-transformed Statistics

Minimum Detected 0.264 Minimum Detected -1.332

Maximum Detected 28.4 Maximum Detected 3.346

Mean of Detected 1.965 Mean of Detected -0.525

SD of Detected 6.403 SD of Detected 0.98

Minimum Non-Detect 1 Minimum Non-Detect 0

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 31

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.88%
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.262 Shapiro Wilk Test Statistic 0.524

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean 2.193 Mean -0.0625

SD 5.129 SD 1.062

   95% DL/2 (t) UCL 3.731    95%  H-Stat (DL/2) UCL 2.468

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -0.557

SD in Log Scale 0.799

Mean in Original Scale 1.41

SD in Original Scale 4.929

   95% Percentile Bootstrap UCL 3.153

   95% BCA Bootstrap UCL 4.076

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.477 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.116

nu star 18.14

A-D Test Statistic 5.333 Nonparametric Statistics

5% A-D Critical Value 0.8 Kaplan-Meier (KM) Method

K-S Test Statistic 0.8 Mean 1.368

5% K-S Critical Value 0.21 SD 4.857

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.882

   95% KM (t) UCL 2.864

Assuming Gamma Distribution    95% KM (z) UCL 2.82

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.848

Minimum 0.264    95% KM (bootstrap t) UCL 31

Maximum 28.4    95% KM (BCA) UCL 3.153

Mean 1.979    95% KM (Percentile Bootstrap) UCL 3.113

Median 0.687 95% KM (Chebyshev) UCL 5.214

SD 4.881 97.5% KM (Chebyshev) UCL 6.879

k star 0.77 99% KM (Chebyshev) UCL 10.15

Theta star 2.57

Nu star 49.27 Potential UCLs to Use

AppChi2 34.16    95% KM (t) UCL 2.864

   95% Gamma Approximate UCL 2.854    95% KM (% Bootstrap) UCL 3.113

   95% Adjusted Gamma UCL 2.912

Note: DL/2 is not a recommended method.

Total PCB TEQ

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

Raw Statistics Log-transformed Statistics
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Minimum 1.498 Minimum of Log Data 0.404

Maximum 35.56 Maximum of Log Data 3.571

Mean 7.838 Mean of log Data 1.828

Median 6.151 SD of log Data 0.667

SD 6.555

Coefficient of Variation 0.836

Skewness 2.824

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.721 Shapiro Wilk Test Statistic 0.986

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.803    95% H-UCL 9.95

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11.97

   95% Adjusted-CLT UCL 10.36  97.5% Chebyshev (MVUE) UCL 13.81

   95% Modified-t UCL 9.899    99% Chebyshev (MVUE) UCL 17.44

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.117 Data appear Gamma Distributed at 5% Significance Level

Theta Star 3.703

nu star 135.5

Approximate Chi Square Value (.05) 109.6 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 9.744

Adjusted Chi Square Value 108.3    95% Jackknife UCL 9.803

   95% Standard Bootstrap UCL 9.71

Anderson-Darling Test Statistic 0.564    95% Bootstrap-t UCL 11.22

Anderson-Darling 5% Critical Value 0.757    95% Hall's Bootstrap UCL 18.42

Kolmogorov-Smirnov Test Statistic 0.128    95% Percentile Bootstrap UCL 9.854

Kolmogorov-Smirnov 5% Critical Value 0.157    95% BCA Bootstrap UCL 10.42

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 12.89

97.5% Chebyshev(Mean, Sd) UCL 15.07

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 19.37

   95% Approximate Gamma UCL 9.69

   95% Adjusted Gamma UCL 9.802

Potential UCL to Use Use 95% Approximate Gamma UCL 9.69

Total PCB_Congeners

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

Raw Statistics Log-transformed Statistics

Minimum 205341 Minimum of Log Data 12.23

Maximum 6603200 Maximum of Log Data 15.7

Mean 1053296 Mean of log Data 13.44

Median 542109 SD of log Data 0.833

SD 1369138

Coefficient of Variation 1.3
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Skewness 2.986

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.583 Shapiro Wilk Test Statistic 0.91

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1463665    95% H-UCL 1350586

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1635258

   95% Adjusted-CLT UCL 1587897  97.5% Chebyshev (MVUE) UCL 1930140

   95% Modified-t UCL 1484956    99% Chebyshev (MVUE) UCL 2509379

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.198 Data do not follow a Discernable Distribution (0.05)

Theta Star 879443

nu star 76.65

Approximate Chi Square Value (.05) 57.48 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 1451403

Adjusted Chi Square Value 56.6    95% Jackknife UCL 1463665

   95% Standard Bootstrap UCL 1441135

Anderson-Darling Test Statistic 2.128    95% Bootstrap-t UCL 1821498

Anderson-Darling 5% Critical Value 0.769    95% Hall's Bootstrap UCL 1731626

Kolmogorov-Smirnov Test Statistic 0.201    95% Percentile Bootstrap UCL 1475229

Kolmogorov-Smirnov 5% Critical Value 0.159    95% BCA Bootstrap UCL 1634779

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2108288

97.5% Chebyshev(Mean, Sd) UCL 2564783

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3461481

   95% Approximate Gamma UCL 1404499

   95% Adjusted Gamma UCL 1426553

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 2108288

Zinc

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 22

Raw Statistics Log-transformed Statistics

Minimum 10.8 Minimum of Log Data 2.38

Maximum 16.3 Maximum of Log Data 2.791

Mean 13.2 Mean of log Data 2.574

Median 12.9 SD of log Data 0.116

SD 1.546

Coefficient of Variation 0.117

Skewness 0.418

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.951

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13.66    95% H-UCL 13.68

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14.38

   95% Adjusted-CLT UCL 13.67  97.5% Chebyshev (MVUE) UCL 14.89

   95% Modified-t UCL 13.67    99% Chebyshev (MVUE) UCL 15.89

Gamma Distribution Test Data Distribution

k star (bias corrected) 69.62 Data appear Normal at 5% Significance Level

Theta Star 0.19

nu star 4456

Approximate Chi Square Value (.05) 4302 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 13.65

Adjusted Chi Square Value 4294    95% Jackknife UCL 13.66

   95% Standard Bootstrap UCL 13.64

Anderson-Darling Test Statistic 0.547    95% Bootstrap-t UCL 13.68

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 13.65

Kolmogorov-Smirnov Test Statistic 0.123    95% Percentile Bootstrap UCL 13.64

Kolmogorov-Smirnov 5% Critical Value 0.155    95% BCA Bootstrap UCL 13.65

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 14.39

97.5% Chebyshev(Mean, Sd) UCL 14.91

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 15.92

   95% Approximate Gamma UCL 13.67

   95% Adjusted Gamma UCL 13.7

Potential UCL to Use Use 95% Student's-t UCL 13.66

Total PCBs, Adjusted

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

Raw Statistics Log-transformed Statistics

Minimum 188257 Minimum of Log Data 12.15

Maximum 6443896 Maximum of Log Data 15.68

Mean 997604 Mean of log Data 13.36

Median 506210 SD of log Data 0.849

SD 1339671

Coefficient of Variation 1.343

Skewness 3.017

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.572 Shapiro Wilk Test Statistic 0.909

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1399141    95% H-UCL 1280935

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1550469

   95% Adjusted-CLT UCL 1522121  97.5% Chebyshev (MVUE) UCL 1833650
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   95% Modified-t UCL 1420195    99% Chebyshev (MVUE) UCL 2389904

Gamma Distribution Test Data Distribution

k star (bias corrected) 1.149 Data do not follow a Discernable Distribution (0.05)

Theta Star 868418

nu star 73.52

Approximate Chi Square Value (.05) 54.77 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 1387142

Adjusted Chi Square Value 53.91    95% Jackknife UCL 1399141

   95% Standard Bootstrap UCL 1377449

Anderson-Darling Test Statistic 2.207    95% Bootstrap-t UCL 1885438

Anderson-Darling 5% Critical Value 0.77    95% Hall's Bootstrap UCL 1690032

Kolmogorov-Smirnov Test Statistic 0.208    95% Percentile Bootstrap UCL 1422931

Kolmogorov-Smirnov 5% Critical Value 0.159    95% BCA Bootstrap UCL 1561601

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2029890

97.5% Chebyshev(Mean, Sd) UCL 2476560

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3353959

   95% Approximate Gamma UCL 1339014

   95% Adjusted Gamma UCL 1360533

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 2029890

Total TEQ

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 32

Raw Statistics Log-transformed Statistics

Minimum 3.069 Minimum of Log Data 1.121

Maximum 57.06 Maximum of Log Data 4.044

Mean 12.61 Mean of log Data 2.305

Median 10.08 SD of log Data 0.652

SD 10.72

Coefficient of Variation 0.851

Skewness 2.836

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.698 Shapiro Wilk Test Statistic 0.969

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 15.82    95% H-UCL 15.77

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.94

   95% Adjusted-CLT UCL 16.74  97.5% Chebyshev (MVUE) UCL 21.82

   95% Modified-t UCL 15.98    99% Chebyshev (MVUE) UCL 27.46

Gamma Distribution Test Data Distribution

k star (bias corrected) 2.137 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 5.898

nu star 136.8
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Approximate Chi Square Value (.05) 110.8 Nonparametric Statistics

Adjusted Level of Significance 0.0416    95% CLT UCL 15.73

Adjusted Chi Square Value 109.5    95% Jackknife UCL 15.82

   95% Standard Bootstrap UCL 15.68

Anderson-Darling Test Statistic 0.786    95% Bootstrap-t UCL 18.47

Anderson-Darling 5% Critical Value 0.757    95% Hall's Bootstrap UCL 32.07

Kolmogorov-Smirnov Test Statistic 0.152    95% Percentile Bootstrap UCL 15.73

Kolmogorov-Smirnov 5% Critical Value 0.157    95% BCA Bootstrap UCL 16.8

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 20.87

97.5% Chebyshev(Mean, Sd) UCL 24.45

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 31.47

   95% Approximate Gamma UCL 15.57

   95% Adjusted Gamma UCL 15.75

Potential UCL to Use Use 95% Approximate Gamma UCL 15.57
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Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 376.6

   95% Adjusted Gamma UCL 107.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 376.6

   95% Approximate Gamma UCL 101.2

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 184.5

97.5% Chebyshev(Mean, Sd) UCL 249.3

Kolmogorov-Smirnov 5% Critical Value 0.175    95% BCA Bootstrap UCL 138

Kolmogorov-Smirnov Test Statistic 0.441    95% Percentile Bootstrap UCL 103.4

Anderson-Darling 5% Critical Value 0.943    95% Hall's Bootstrap UCL 21122

Anderson-Darling Test Statistic 8.939    95% Bootstrap-t UCL 21379

   95% Standard Bootstrap UCL 90.59

Adjusted Chi Square Value 2.588    95% Jackknife UCL 92.95

Adjusted Level of Significance 0.0416    95% CLT UCL 91.2

nu star 8.028

Approximate Chi Square Value (.05) 2.751 Nonparametric Statistics

k star (bias corrected) 0.125 Data do not follow a Discernable Distribution (0.05)

Theta Star 276.5

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 98.67    99% Chebyshev (MVUE) UCL 4.526

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.333

   95% Adjusted-CLT UCL 127.9  97.5% Chebyshev (MVUE) UCL 3.073

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 92.95    95% H-UCL 7.278

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.93 Shapiro Wilk Critical Value 0.93

Shapiro Wilk Test Statistic 0.183 Shapiro Wilk Test Statistic 0.705

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 5.656

Coefficient of Variation 5.606

SD 194.4

Median 0.014 SD of log Data 2.542

Mean 34.68 Mean of log Data -3.361

Maximum 1100 Maximum of Log Data 7.003

Raw Statistics Log-transformed Statistics

Minimum 0.0048 Minimum of Log Data -5.339

General Statistics

Number of Valid Observations 32 Number of Distinct Observations 29

Lead

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   SMB_Study_area_WB

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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nu star 2.036

k star (bias corrected) 0.204 Data appear Gamma Distributed at 5% Significance Level

Theta Star 5.84

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.74

   95% Percentile Bootstrap UCL 0.554

SD in Original Scale 1.043

Mean in Original Scale 0.186

MLE method failed to converge properly Mean in Log Scale -11.24

SD in Log Scale 4.356

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.5    95%  H-Stat (DL/2) UCL 0.0198

SD 1.042 SD 1.68

Mean 0.188 Mean -6.014

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.556 Shapiro Wilk Test Statistic 0.847

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.75%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.014 Maximum Non-Detect -4.269

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 2.634 SD of Detected 3.608

Mean of Detected 1.189 Mean of Detected -4.101

Maximum Detected 5.9 Maximum Detected 1.775

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Percent Non-Detects 84.38%

Number of Distinct Detected Data 4 Number of Non-Detect Data 27

Number of Valid Data 32 Number of Detected Data 5

Antimony

General Statistics
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 17.82

   95% Gamma Approximate UCL 16.73

Nu star 7.686 Potential UCLs to Use

AppChi2 2.554    95% KM (t) UCL 0.531

Theta star 46.31

k star 0.12 99% KM (Chebyshev) UCL 2.205

SD 9.786 97.5% KM (Chebyshev) UCL 1.453

Median 1.747 95% KM (Chebyshev) UCL 1.071

Mean 5.562    95% KM (Percentile Bootstrap) UCL 0.556

Maximum 43.72    95% KM (BCA) UCL 0.74

Minimum 1E-09    95% KM (bootstrap t) UCL 118

Assuming Gamma Distribution    95% KM (z) UCL 0.52

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.499

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.203

   95% KM (t) UCL 0.531

5% K-S Critical Value 0.391 SD 1.026

K-S Test Statistic 0.788 Mean 0.187

A-D Test Statistic 0.746 Nonparametric Statistics

5% A-D Critical Value 0.788 Kaplan-Meier (KM) Method
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Adjusted Level of Significance 0.0122    95% CLT UCL 5.789

nu star 272.7

Approximate Chi Square Value (.05) 235.5 Nonparametric Statistics

k star (bias corrected) 22.73 Data appear Normal at 5% Significance Level

Theta Star 0.23

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 5.915    99% Chebyshev (MVUE) UCL 8.723

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.758

   95% Adjusted-CLT UCL 5.783  97.5% Chebyshev (MVUE) UCL 7.421

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.916    95% H-UCL 6.079

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.961 Shapiro Wilk Test Statistic 0.952

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.0417

Coefficient of Variation 0.161

SD 0.84

Median 5.32 SD of log Data 0.165

Mean 5.225 Mean of log Data 1.642

Maximum 6.49 Maximum of Log Data 1.87

Raw Statistics Log-transformed Statistics

Minimum 3.96 Minimum of Log Data 1.376

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 5

Zinc

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   BB-_Study_area-F

Full Precision   OFF

BB-Study_areaF General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% Modified-t UCL 8.319    99% Chebyshev (MVUE) UCL 20.15

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11.9

   95% Adjusted-CLT UCL 8.131  97.5% Chebyshev (MVUE) UCL 14.69

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.259    95% H-UCL 14.15

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.923 Shapiro Wilk Test Statistic 0.956

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.638

Coefficient of Variation 0.624

SD 3.406

Median 4.67 SD of log Data 0.663

Mean 5.457 Mean of log Data 1.521

Maximum 10.6 Maximum of Log Data 2.361

Raw Statistics Log-transformed Statistics

Minimum 1.95 Minimum of Log Data 0.668

Number of Valid Observations 6 Number of Distinct Observations 6

Aluminum

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 5.916

   95% Adjusted Gamma UCL 6.393

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.636

   95% Approximate Gamma UCL 6.051

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.719

97.5% Chebyshev(Mean, Sd) UCL 7.366

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 5.71

Kolmogorov-Smirnov Test Statistic 0.235    95% Percentile Bootstrap UCL 5.747

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 5.876

Anderson-Darling Test Statistic 0.293    95% Bootstrap-t UCL 5.884

   95% Standard Bootstrap UCL 5.741

Adjusted Chi Square Value 222.9    95% Jackknife UCL 5.916
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Copper

The data set for variable Cadmium was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Percent Non-Detects 16.67%

Number of Distinct Detected Data 1 Number of Non-Detect Data 1

Cadmium

General Statistics

Number of Valid Data 6 Number of Detected Data 5

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Arsenic was not processed!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQOs) based sample size and analytical results.

Warning: There is only one distinct observation value in this data set - resulting in '0' variance!

ProUCL (or any other software) should not be used on such a data set! 

Number of Valid Observations 6 Number of Distinct Observations 1

Arsenic

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 8.259

   95% Adjusted Gamma UCL 13.02

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 19.29

   95% Approximate Gamma UCL 10.18

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.52

97.5% Chebyshev(Mean, Sd) UCL 14.14

Kolmogorov-Smirnov 5% Critical Value 0.335    95% BCA Bootstrap UCL 7.68

Kolmogorov-Smirnov Test Statistic 0.197    95% Percentile Bootstrap UCL 7.573

Anderson-Darling 5% Critical Value 0.701    95% Hall's Bootstrap UCL 8.466

Anderson-Darling Test Statistic 0.248    95% Bootstrap-t UCL 10.57

   95% Standard Bootstrap UCL 7.537

Adjusted Chi Square Value 8.113    95% Jackknife UCL 8.259

Adjusted Level of Significance 0.0122    95% CLT UCL 7.744

nu star 19.36

Approximate Chi Square Value (.05) 10.38 Nonparametric Statistics

k star (bias corrected) 1.613 Data appear Normal at 5% Significance Level

Theta Star 3.383

Gamma Distribution Test Data Distribution
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.366

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.301

97.5% Chebyshev(Mean, Sd) UCL 0.323

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.265

Kolmogorov-Smirnov Test Statistic 0.337    95% Percentile Bootstrap UCL 0.266

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 0.27

Anderson-Darling Test Statistic 0.621    95% Bootstrap-t UCL 0.269

   95% Standard Bootstrap UCL 0.268

Adjusted Chi Square Value 472    95% Jackknife UCL 0.274

Adjusted Level of Significance 0.0122    95% CLT UCL 0.27

nu star 543.5

Approximate Chi Square Value (.05) 490.4 Nonparametric Statistics

k star (bias corrected) 45.29 Data appear Normal at 5% Significance Level

Theta Star 0.00553

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.274    99% Chebyshev (MVUE) UCL 0.37

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.303

   95% Adjusted-CLT UCL 0.267  97.5% Chebyshev (MVUE) UCL 0.325

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.274    95% H-UCL 0.278

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.868 Shapiro Wilk Test Statistic 0.852

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.496

Coefficient of Variation 0.113

SD 0.0283

Median 0.252 SD of log Data 0.117

Mean 0.251 Mean of log Data -1.389

Maximum 0.292 Maximum of Log Data -1.231

Raw Statistics Log-transformed Statistics

Minimum 0.203 Minimum of Log Data -1.595

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6
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   95% Standard Bootstrap UCL 0.13

Adjusted Chi Square Value 64.32    95% Jackknife UCL 0.137

Adjusted Level of Significance 0.0122    95% CLT UCL 0.132

nu star 92.12

Approximate Chi Square Value (.05) 70.99 Nonparametric Statistics

k star (bias corrected) 7.677 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0142

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.139    99% Chebyshev (MVUE) UCL 0.226

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.16

   95% Adjusted-CLT UCL 0.145  97.5% Chebyshev (MVUE) UCL 0.182

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.137    95% H-UCL 0.141

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.707 Shapiro Wilk Test Statistic 0.775

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.182

Coefficient of Variation 0.316

SD 0.0343

Median 0.097 SD of log Data 0.268

Mean 0.109 Mean of log Data -2.253

Maximum 0.177 Maximum of Log Data -1.732

Raw Statistics Log-transformed Statistics

Minimum 0.085 Minimum of Log Data -2.465

Number of Valid Observations 6 Number of Distinct Observations 6

Manganese

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.274

   95% Adjusted Gamma UCL 0.289

   95% Approximate Gamma UCL 0.278



266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

A B C D E F G H I J K L

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0786    99% Chebyshev (MVUE) UCL 0.148

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0992

   95% Adjusted-CLT UCL 0.077  97.5% Chebyshev (MVUE) UCL 0.116

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0782    95% H-UCL 0.0889

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.975 Shapiro Wilk Test Statistic 0.989

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.529

Coefficient of Variation 0.348

SD 0.0212

Median 0.059 SD of log Data 0.354

Mean 0.0608 Mean of log Data -2.851

Maximum 0.094 Maximum of Log Data -2.364

Raw Statistics Log-transformed Statistics

Minimum 0.035 Minimum of Log Data -3.352

Number of Valid Observations 6 Number of Distinct Observations 6

Mercury

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 0.141

   95% Adjusted Gamma UCL 0.156

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.248

   95% Approximate Gamma UCL 0.141

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.17

97.5% Chebyshev(Mean, Sd) UCL 0.196

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.141

Kolmogorov-Smirnov Test Statistic 0.323    95% Percentile Bootstrap UCL 0.135

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 0.235

Anderson-Darling Test Statistic 0.784    95% Bootstrap-t UCL 0.204
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.869 Shapiro Wilk Test Statistic 0.982

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.374

Coefficient of Variation 0.941

SD 0.0193

Median 0.014 SD of log Data 1.037

Mean 0.0205 Mean of log Data -4.292

Maximum 0.055 Maximum of Log Data -2.9

Raw Statistics Log-transformed Statistics

Minimum 0.003 Minimum of Log Data -5.809

Number of Valid Observations 6 Number of Distinct Observations 6

Nickel

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.0782

   95% Adjusted Gamma UCL 0.0955

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.147

   95% Approximate Gamma UCL 0.0843

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0985

97.5% Chebyshev(Mean, Sd) UCL 0.115

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.0753

Kolmogorov-Smirnov Test Statistic 0.138    95% Percentile Bootstrap UCL 0.074

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 0.0907

Anderson-Darling Test Statistic 0.162    95% Bootstrap-t UCL 0.0837

   95% Standard Bootstrap UCL 0.0738

Adjusted Chi Square Value 38.7    95% Jackknife UCL 0.0782

Adjusted Level of Significance 0.0122    95% CLT UCL 0.075

nu star 60.76

Approximate Chi Square Value (.05) 43.83 Nonparametric Statistics

k star (bias corrected) 5.063 Data appear Normal at 5% Significance Level

Theta Star 0.012
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.00599

Coefficient of Variation 0.432

SD 0.0008998

Median 0.0021 SD of log Data 0.459

Mean 0.00208 Mean of log Data -6.259

Maximum 0.003 Maximum of Log Data -5.809

Raw Statistics Log-transformed Statistics

Minimum 0.0012 Minimum of Log Data -6.725

Number of Valid Observations 6 Number of Distinct Observations 5

Thallium

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.0364

   95% Adjusted Gamma UCL 0.0788

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0988

   95% Approximate Gamma UCL 0.0533

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0548

97.5% Chebyshev(Mean, Sd) UCL 0.0697

Kolmogorov-Smirnov 5% Critical Value 0.338    95% BCA Bootstrap UCL 0.0352

Kolmogorov-Smirnov Test Statistic 0.208    95% Percentile Bootstrap UCL 0.0343

Anderson-Darling 5% Critical Value 0.71    95% Hall's Bootstrap UCL 0.0981

Anderson-Darling Test Statistic 0.205    95% Bootstrap-t UCL 0.0599

   95% Standard Bootstrap UCL 0.0326

Adjusted Chi Square Value 2.5    95% Jackknife UCL 0.0364

Adjusted Level of Significance 0.0122    95% CLT UCL 0.0334

nu star 9.604

Approximate Chi Square Value (.05) 3.696 Nonparametric Statistics

k star (bias corrected) 0.8 Data appear Normal at 5% Significance Level

Theta Star 0.0256

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0371    99% Chebyshev (MVUE) UCL 0.107

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0586

   95% Adjusted-CLT UCL 0.0382  97.5% Chebyshev (MVUE) UCL 0.075

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0364    95% H-UCL 0.168
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It is suggested to collect at least 8 to 10 observations using these statistical methods!

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.754

Coefficient of Variation 1.431

SD 519.7

Median 86.5 SD of log Data 1.462

Mean 363.3 Mean of log Data 4.988

Maximum 1336 Maximum of Log Data 7.197

Raw Statistics Log-transformed Statistics

Minimum 37 Minimum of Log Data 3.611

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Total Aroclors

Potential UCL to Use Use 95% Approximate Gamma UCL 0.00319

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 0.00376

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.00574

   95% Approximate Gamma UCL 0.00319

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00368

97.5% Chebyshev(Mean, Sd) UCL 0.00438

Kolmogorov-Smirnov 5% Critical Value 0.333    95% BCA Bootstrap UCL 0.00263

Kolmogorov-Smirnov Test Statistic 0.315    95% Percentile Bootstrap UCL 0.00263

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 0.00239

Anderson-Darling Test Statistic 0.798    95% Bootstrap-t UCL 0.00286

   95% Standard Bootstrap UCL 0.00264

Adjusted Chi Square Value 20.85    95% Jackknife UCL 0.00282

Adjusted Level of Significance 0.0122    95% CLT UCL 0.00269

nu star 37.61

Approximate Chi Square Value (.05) 24.57 Nonparametric Statistics

k star (bias corrected) 3.135 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.0006646

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.00282    99% Chebyshev (MVUE) UCL 0.00597

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00379

   95% Adjusted-CLT UCL 0.00269  97.5% Chebyshev (MVUE) UCL 0.00453

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00282    95% H-UCL 0.00358

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.763 Shapiro Wilk Test Statistic 0.765

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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Median 11.5 SD of log Data 0.464

Mean 13.5 Mean of log Data 2.508

Maximum 26.5 Maximum of Log Data 3.277

Raw Statistics Log-transformed Statistics

Minimum 6.6 Minimum of Log Data 1.887

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Total DDE

Potential UCL to Use Use 95% Approximate Gamma UCL 1474

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 2663

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2474

   95% Approximate Gamma UCL 1474

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1288

97.5% Chebyshev(Mean, Sd) UCL 1688

Kolmogorov-Smirnov 5% Critical Value 0.345    95% BCA Bootstrap UCL 803.6

Kolmogorov-Smirnov Test Statistic 0.303    95% Percentile Bootstrap UCL 702.8

Anderson-Darling 5% Critical Value 0.726    95% Hall's Bootstrap UCL 4916

Anderson-Darling Test Statistic 0.599    95% Bootstrap-t UCL 5044

   95% Standard Bootstrap UCL 676.3

Adjusted Chi Square Value 0.731    95% Jackknife UCL 790.8

Adjusted Level of Significance 0.0122    95% CLT UCL 712.2

nu star 5.357

Approximate Chi Square Value (.05) 1.321 Nonparametric Statistics

k star (bias corrected) 0.446 Data appear Gamma Distributed at 5% Significance Level

Theta Star 813.7

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 816.1    99% Chebyshev (MVUE) UCL 2159

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1129

   95% Adjusted-CLT UCL 874.6  97.5% Chebyshev (MVUE) UCL 1477

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 790.8    95% H-UCL 18236

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.724 Shapiro Wilk Test Statistic 0.866

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Potential UCL to Use Use 95% Student's-t UCL 19.2

   95% Adjusted Gamma UCL 25.24

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 41.66

   95% Approximate Gamma UCL 21.19

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 25.84

97.5% Chebyshev(Mean, Sd) UCL 31.18

Kolmogorov-Smirnov 5% Critical Value 0.333    95% BCA Bootstrap UCL 19.25

Kolmogorov-Smirnov Test Statistic 0.216    95% Percentile Bootstrap UCL 17.95

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 44.7

Anderson-Darling Test Statistic 0.319    95% Bootstrap-t UCL 26.2

   95% Standard Bootstrap UCL 17.67

Adjusted Chi Square Value 18.17    95% Jackknife UCL 19.2

Adjusted Level of Significance 0.0122    95% CLT UCL 18.16

nu star 33.96

Approximate Chi Square Value (.05) 21.63 Nonparametric Statistics

k star (bias corrected) 2.83 Data appear Normal at 5% Significance Level

Theta Star 4.77

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 19.52    99% Chebyshev (MVUE) UCL 38.68

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 24.48

   95% Adjusted-CLT UCL 20.16  97.5% Chebyshev (MVUE) UCL 29.27

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 19.2    95% H-UCL 23.23

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.853 Shapiro Wilk Test Statistic 0.963

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.626

Coefficient of Variation 0.514

SD 6.933
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Adjusted Level of Significance 0.0122    95% CLT UCL 14.86

nu star 1115

Approximate Chi Square Value (.05) 1038 Nonparametric Statistics

k star (bias corrected) 92.88 Data appear Normal at 5% Significance Level

Theta Star 0.152

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 15.03    99% Chebyshev (MVUE) UCL 18.72

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16.12

   95% Adjusted-CLT UCL 14.84  97.5% Chebyshev (MVUE) UCL 17

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 15.03    95% H-UCL N/A

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.943 Shapiro Wilk Test Statistic 0.937

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.116

Coefficient of Variation 0.0801

SD 1.13

Median 14.25 SD of log Data 0.0806

Mean 14.1 Mean of log Data 2.643

Maximum 15.6 Maximum of Log Data 2.747

Raw Statistics Log-transformed Statistics

Minimum 12.7 Minimum of Log Data 2.542

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Zinc

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   BB-Study_area-WB

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% Modified-t UCL 19.4    99% Chebyshev (MVUE) UCL 36.75

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 21.16

   95% Adjusted-CLT UCL 21.62  97.5% Chebyshev (MVUE) UCL 26.42

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 18.69    95% H-UCL 30.03

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.59 Shapiro Wilk Test Statistic 0.713

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.371

Coefficient of Variation 1.103

SD 10.81

Median 5 SD of log Data 0.763

Mean 9.8 Mean of log Data 1.963

Maximum 31.7 Maximum of Log Data 3.456

Raw Statistics Log-transformed Statistics

Minimum 4.2 Minimum of Log Data 1.435

Number of Valid Observations 6 Number of Distinct Observations 5

Aluminum

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 15.03

   95% Adjusted Gamma UCL 15.54

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 18.69

   95% Approximate Gamma UCL 15.14

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16.11

97.5% Chebyshev(Mean, Sd) UCL 16.98

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 14.78

Kolmogorov-Smirnov Test Statistic 0.212    95% Percentile Bootstrap UCL 14.8

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 14.74

Anderson-Darling Test Statistic 0.286    95% Bootstrap-t UCL 14.98

   95% Standard Bootstrap UCL 14.81

Adjusted Chi Square Value 1011    95% Jackknife UCL 15.03



107

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

A B C D E F G H I J K L

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.93 Shapiro Wilk Test Statistic 0.963

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.907

Coefficient of Variation 0.256

SD 0.0143

Median 0.055 SD of log Data 0.247

Mean 0.0558 Mean of log Data -2.911

Maximum 0.08 Maximum of Log Data -2.526

Raw Statistics Log-transformed Statistics

Minimum 0.04 Minimum of Log Data -3.219

Number of Valid Observations 6 Number of Distinct Observations 5

Arsenic

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 29.04

   95% Adjusted Gamma UCL 32.25

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 53.71

   95% Approximate Gamma UCL 22.88

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 29.04

97.5% Chebyshev(Mean, Sd) UCL 37.36

Kolmogorov-Smirnov 5% Critical Value 0.337    95% BCA Bootstrap UCL 19.33

Kolmogorov-Smirnov Test Statistic 0.359    95% Percentile Bootstrap UCL 18.18

Anderson-Darling 5% Critical Value 0.706    95% Hall's Bootstrap UCL 126.2

Anderson-Darling Test Statistic 1.086    95% Bootstrap-t UCL 149.4

   95% Standard Bootstrap UCL 16.36

Adjusted Chi Square Value 3.529    95% Jackknife UCL 18.69

Adjusted Level of Significance 0.0122    95% CLT UCL 17.06

nu star 11.62

Approximate Chi Square Value (.05) 4.975 Nonparametric Statistics

k star (bias corrected) 0.968 Data do not follow a Discernable Distribution (0.05)

Theta Star 10.12

Gamma Distribution Test Data Distribution
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Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.68

Coefficient of Variation 0.232

SD 0.00269

Median 0.0125 SD of log Data 0.251

Mean 0.0116 Mean of log Data -4.483

Maximum 0.014 Maximum of Log Data -4.269

Raw Statistics Log-transformed Statistics

Minimum 0.008 Minimum of Log Data -4.828

Number of Valid Observations 6 Number of Distinct Observations 5

Cadmium

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.0676

   95% Adjusted Gamma UCL 0.0765

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.114

   95% Approximate Gamma UCL 0.0702

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0813

97.5% Chebyshev(Mean, Sd) UCL 0.0923

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.0667

Kolmogorov-Smirnov Test Statistic 0.179    95% Percentile Bootstrap UCL 0.0642

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 0.069

Anderson-Darling Test Statistic 0.256    95% Bootstrap-t UCL 0.0731

   95% Standard Bootstrap UCL 0.0648

Adjusted Chi Square Value 85.95    95% Jackknife UCL 0.0676

Adjusted Level of Significance 0.0122    95% CLT UCL 0.0654

nu star 117.7

Approximate Chi Square Value (.05) 93.69 Nonparametric Statistics

k star (bias corrected) 9.812 Data appear Normal at 5% Significance Level

Theta Star 0.00569

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0679    99% Chebyshev (MVUE) UCL 0.112

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0803

   95% Adjusted-CLT UCL 0.0677  97.5% Chebyshev (MVUE) UCL 0.091

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0676    95% H-UCL 0.0711

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.984

Coefficient of Variation 0.519

SD 0.379

Median 0.565 SD of log Data 0.488

Mean 0.73 Mean of log Data -0.419

Maximum 1.32 Maximum of Log Data 0.278

Raw Statistics Log-transformed Statistics

Minimum 0.39 Minimum of Log Data -0.942

Number of Valid Observations 6 Number of Distinct Observations 6

Chromium

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.0138

   95% Adjusted Gamma UCL 0.0158

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0225

   95% Approximate Gamma UCL 0.0145

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0164

97.5% Chebyshev(Mean, Sd) UCL 0.0184

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.013

Kolmogorov-Smirnov Test Statistic 0.259    95% Percentile Bootstrap UCL 0.0132

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 0.0127

Anderson-Darling Test Statistic 0.605    95% Bootstrap-t UCL 0.0135

   95% Standard Bootstrap UCL 0.0133

Adjusted Chi Square Value 89.92    95% Jackknife UCL 0.0138

Adjusted Level of Significance 0.0122    95% CLT UCL 0.0134

nu star 122.4

Approximate Chi Square Value (.05) 97.84 Nonparametric Statistics

k star (bias corrected) 10.2 Data appear Normal at 5% Significance Level

Theta Star 0.00114

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0137    99% Chebyshev (MVUE) UCL 0.0234

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0168

   95% Adjusted-CLT UCL 0.0131  97.5% Chebyshev (MVUE) UCL 0.019

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0138    95% H-UCL 0.0148

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.832 Shapiro Wilk Test Statistic 0.815

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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Median 0.691 SD of log Data 0.128

Mean 0.69 Mean of log Data -0.378

Maximum 0.798 Maximum of Log Data -0.226

Raw Statistics Log-transformed Statistics

Minimum 0.586 Minimum of Log Data -0.534

Number of Valid Observations 6 Number of Distinct Observations 6

Copper

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 1.042

   95% Adjusted Gamma UCL 1.408

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.269

   95% Approximate Gamma UCL 1.172

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.404

97.5% Chebyshev(Mean, Sd) UCL 1.696

Kolmogorov-Smirnov 5% Critical Value 0.333    95% BCA Bootstrap UCL 1.017

Kolmogorov-Smirnov Test Statistic 0.26    95% Percentile Bootstrap UCL 0.978

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 3.075

Anderson-Darling Test Statistic 0.449    95% Bootstrap-t UCL 1.828

   95% Standard Bootstrap UCL 0.965

Adjusted Chi Square Value 16.15    95% Jackknife UCL 1.042

Adjusted Level of Significance 0.0122    95% CLT UCL 0.984

nu star 31.17

Approximate Chi Square Value (.05) 19.41 Nonparametric Statistics

k star (bias corrected) 2.597 Data appear Normal at 5% Significance Level

Theta Star 0.281

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1.052    99% Chebyshev (MVUE) UCL 2.164

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.356

   95% Adjusted-CLT UCL 1.051  97.5% Chebyshev (MVUE) UCL 1.628

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.042    95% H-UCL 1.311

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.848 Shapiro Wilk Test Statistic 0.902

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Lead

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.762

   95% Adjusted Gamma UCL 0.807

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.047

   95% Approximate Gamma UCL 0.773

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.846

97.5% Chebyshev(Mean, Sd) UCL 0.914

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.744

Kolmogorov-Smirnov Test Statistic 0.206    95% Percentile Bootstrap UCL 0.741

Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 0.751

Anderson-Darling Test Statistic 0.302    95% Bootstrap-t UCL 0.768

   95% Standard Bootstrap UCL 0.744

Adjusted Chi Square Value 376.8    95% Jackknife UCL 0.762

Adjusted Level of Significance 0.0122    95% CLT UCL 0.749

nu star 440.9

Approximate Chi Square Value (.05) 393.3 Nonparametric Statistics

k star (bias corrected) 36.75 Data appear Normal at 5% Significance Level

Theta Star 0.0188

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.762    99% Chebyshev (MVUE) UCL 1.049

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.847

   95% Adjusted-CLT UCL 0.749  97.5% Chebyshev (MVUE) UCL 0.916

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.762    95% H-UCL 0.774

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.924 Shapiro Wilk Test Statistic 0.922

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.00613

Coefficient of Variation 0.127

SD 0.0879
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Assuming Gamma Distribution    95% KM (z) UCL 0.0332

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00324

   95% KM (t) UCL 0.0344

5% K-S Critical Value 0.357 SD 0.0071

K-S Test Statistic 0.679 Mean 0.0279

A-D Test Statistic 0.916 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

nu star 75.17

k star (bias corrected) 7.517 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00384

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0331

   95% Percentile Bootstrap UCL 0.0331

   95% MLE (Tiku) UCL 0.0343 SD in Original Scale 0.00904

   95% MLE (t) UCL 0.034 Mean in Original Scale 0.0268

SD 0.0102 SD in Log Scale 0.318

Mean 0.0256 Mean in Log Scale -3.664

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0348    95%  H-Stat (DL/2) UCL 0.0289

SD 0.0116 SD 0.61

Mean 0.0253 Mean -3.803

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.679 Shapiro Wilk Test Statistic 0.72

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Maximum Non-Detect 0.014 Maximum Non-Detect -4.269

Minimum Non-Detect 0.014 Minimum Non-Detect -4.269

SD of Detected 0.00826 SD of Detected 0.25

Mean of Detected 0.0289 Mean of Detected -3.571

Maximum Detected 0.0435 Maximum Detected -3.135

Raw Statistics Log-transformed Statistics

Minimum Detected 0.023 Minimum Detected -3.772

Percent Non-Detects 16.67%

Number of Distinct Detected Data 3 Number of Non-Detect Data 1

Number of Valid Data 6 Number of Detected Data 5
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   95% Modified-t UCL 0.0461    99% Chebyshev (MVUE) UCL 0.08

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0556

   95% Adjusted-CLT UCL 0.0458  97.5% Chebyshev (MVUE) UCL 0.0639

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0458    95% H-UCL 0.0492

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.915 Shapiro Wilk Test Statistic 0.949

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.83

Coefficient of Variation 0.303

SD 0.0111

Median 0.033 SD of log Data 0.292

Mean 0.0367 Mean of log Data -3.342

Maximum 0.054 Maximum of Log Data -2.919

Raw Statistics Log-transformed Statistics

Minimum 0.025 Minimum of Log Data -3.689

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Note: DL/2 is not a recommended method.

Mercury

   95% Adjusted Gamma UCL 0.0388

   95% Gamma Approximate UCL 0.0353

Nu star 99.01 Potential UCLs to Use

AppChi2 77.06    95% KM (Chebyshev) UCL 0.042

Theta star 0.00333

k star 8.251 99% KM (Chebyshev) UCL 0.0601

SD 0.0082 97.5% KM (Chebyshev) UCL 0.0481

Median 0.026 95% KM (Chebyshev) UCL 0.042

Mean 0.0274    95% KM (Percentile Bootstrap) UCL 0.0343

Maximum 0.0435    95% KM (BCA) UCL 0.0338

Minimum 0.0202    95% KM (bootstrap t) UCL 1.8E+308

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0342
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Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.737 Shapiro Wilk Test Statistic 0.831

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.978

Coefficient of Variation 0.577

SD 2.939

Median 3.96 SD of log Data 0.473

Mean 5.09 Mean of log Data 1.521

Maximum 10.8 Maximum of Log Data 2.38

Raw Statistics Log-transformed Statistics

Minimum 3.15 Minimum of Log Data 1.147

Number of Valid Observations 6 Number of Distinct Observations 6

Manganese

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.0458

   95% Adjusted Gamma UCL 0.0534

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0818

   95% Approximate Gamma UCL 0.0481

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0564

97.5% Chebyshev(Mean, Sd) UCL 0.065

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 0.0445

Kolmogorov-Smirnov Test Statistic 0.2    95% Percentile Bootstrap UCL 0.044

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 0.103

Anderson-Darling Test Statistic 0.297    95% Bootstrap-t UCL 0.0546

   95% Standard Bootstrap UCL 0.0435

Adjusted Chi Square Value 58.29    95% Jackknife UCL 0.0458

Adjusted Level of Significance 0.0122    95% CLT UCL 0.0441

nu star 84.86

Approximate Chi Square Value (.05) 64.63 Nonparametric Statistics

k star (bias corrected) 7.072 Data appear Normal at 5% Significance Level

Theta Star 0.00518

Gamma Distribution Test Data Distribution
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Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.233

Coefficient of Variation 0.162

SD 0.0428

Median 0.261 SD of log Data 0.162

Mean 0.264 Mean of log Data -1.342

Maximum 0.321 Maximum of Log Data -1.136

Raw Statistics Log-transformed Statistics

Minimum 0.213 Minimum of Log Data -1.546

Number of Valid Observations 5 Number of Distinct Observations 5

Nickel

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 8.225

   95% Adjusted Gamma UCL 9.909

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 17.03

   95% Approximate Gamma UCL 8.225

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10.32

97.5% Chebyshev(Mean, Sd) UCL 12.58

Kolmogorov-Smirnov 5% Critical Value 0.333    95% BCA Bootstrap UCL 7.97

Kolmogorov-Smirnov Test Statistic 0.254    95% Percentile Bootstrap UCL 7.065

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 14.84

Anderson-Darling Test Statistic 0.618    95% Bootstrap-t UCL 11.47

   95% Standard Bootstrap UCL 6.891

Adjusted Chi Square Value 15.63    95% Jackknife UCL 7.507

Adjusted Level of Significance 0.0122    95% CLT UCL 7.063

nu star 30.44

Approximate Chi Square Value (.05) 18.84 Nonparametric Statistics

k star (bias corrected) 2.536 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.007

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 7.669    99% Chebyshev (MVUE) UCL 14.65

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.237

   95% Adjusted-CLT UCL 8.098  97.5% Chebyshev (MVUE) UCL 11.06

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.507    95% H-UCL 8.826

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.359

Coefficient of Variation 1.552

SD 644.3

Median 139.8 SD of log Data 1.153

Mean 415.2 Mean of log Data 5.331

Maximum 1719 Maximum of Log Data 7.449

Raw Statistics Log-transformed Statistics

Minimum 67 Minimum of Log Data 4.205

Number of Valid Observations 6 Number of Distinct Observations 6

Total Aroclors

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.305

   95% Adjusted Gamma UCL 0.342

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.455

   95% Approximate Gamma UCL 0.315

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.348

97.5% Chebyshev(Mean, Sd) UCL 0.384

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.292

Kolmogorov-Smirnov Test Statistic 0.163    95% Percentile Bootstrap UCL 0.292

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 0.318

Anderson-Darling Test Statistic 0.181    95% Bootstrap-t UCL 0.312

   95% Standard Bootstrap UCL 0.292

Adjusted Chi Square Value 148.7    95% Jackknife UCL 0.305

Adjusted Level of Significance 0.0086    95% CLT UCL 0.296

nu star 192.2

Approximate Chi Square Value (.05) 161.2 Nonparametric Statistics

k star (bias corrected) 19.22 Data appear Normal at 5% Significance Level

Theta Star 0.0137

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.305    99% Chebyshev (MVUE) UCL 0.455

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.348

   95% Adjusted-CLT UCL 0.298  97.5% Chebyshev (MVUE) UCL 0.384

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.305    95% H-UCL 0.315

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.983 Shapiro Wilk Test Statistic 0.986

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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Median 11.2 SD of log Data 0.427

Mean 12.86 Mean of log Data 2.47

Maximum 25 Maximum of Log Data 3.219

Raw Statistics Log-transformed Statistics

Minimum 7.7 Minimum of Log Data 2.041

Number of Valid Observations 6 Number of Distinct Observations 6

Total DDD

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 1438

   95% Adjusted Gamma UCL 2421

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3032

   95% Approximate Gamma UCL 1438

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1562

97.5% Chebyshev(Mean, Sd) UCL 2058

Kolmogorov-Smirnov 5% Critical Value 0.342    95% BCA Bootstrap UCL 951.3

Kolmogorov-Smirnov Test Statistic 0.32    95% Percentile Bootstrap UCL 910.1

Anderson-Darling 5% Critical Value 0.719    95% Hall's Bootstrap UCL 4729

Anderson-Darling Test Statistic 0.771    95% Bootstrap-t UCL 6213

   95% Standard Bootstrap UCL 803.5

Adjusted Chi Square Value 1.098    95% Jackknife UCL 945.2

Adjusted Level of Significance 0.0122    95% CLT UCL 847.8

nu star 6.402

Approximate Chi Square Value (.05) 1.848 Nonparametric Statistics

k star (bias corrected) 0.533 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 778.3

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 987.4    99% Chebyshev (MVUE) UCL 1925

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1038

   95% Adjusted-CLT UCL 1118  97.5% Chebyshev (MVUE) UCL 1337

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 945.2    95% H-UCL 4447

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.606 Shapiro Wilk Test Statistic 0.863

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.



690

691

692

693

694

695

696

697

698

699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

736

737

738

739

740

741

742

A B C D E F G H I J K L

Total DDE

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 18.1

   95% Adjusted Gamma UCL 23.09

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 38.74

   95% Approximate Gamma UCL 19.62

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 24.2

97.5% Chebyshev(Mean, Sd) UCL 29.1

Kolmogorov-Smirnov 5% Critical Value 0.333    95% BCA Bootstrap UCL 18.23

Kolmogorov-Smirnov Test Statistic 0.218    95% Percentile Bootstrap UCL 16.87

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 34.83

Anderson-Darling Test Statistic 0.401    95% Bootstrap-t UCL 23.56

   95% Standard Bootstrap UCL 16.68

Adjusted Chi Square Value 21.25    95% Jackknife UCL 18.1

Adjusted Level of Significance 0.0122    95% CLT UCL 17.14

nu star 38.16

Approximate Chi Square Value (.05) 25.01 Nonparametric Statistics

k star (bias corrected) 3.18 Data appear Normal at 5% Significance Level

Theta Star 4.044

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 18.42    99% Chebyshev (MVUE) UCL 34.88

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 22.44

   95% Adjusted-CLT UCL 19.16  97.5% Chebyshev (MVUE) UCL 26.64

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 18.1    95% H-UCL 20.79

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.81 Shapiro Wilk Test Statistic 0.913

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.787

Coefficient of Variation 0.496

SD 6.372
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   95% Adjusted Gamma UCL 73.21

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 111.4

   95% Approximate Gamma UCL 64.94

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 75.45

97.5% Chebyshev(Mean, Sd) UCL 87.59

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 57.83

Kolmogorov-Smirnov Test Statistic 0.197    95% Percentile Bootstrap UCL 57.67

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 57.48

Anderson-Darling Test Statistic 0.259    95% Bootstrap-t UCL 61.82

   95% Standard Bootstrap UCL 57.35

Adjusted Chi Square Value 42.15    95% Jackknife UCL 60.38

Adjusted Level of Significance 0.0122    95% CLT UCL 58

nu star 65.07

Approximate Chi Square Value (.05) 47.51 Nonparametric Statistics

k star (bias corrected) 5.423 Data appear Normal at 5% Significance Level

Theta Star 8.744

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 60.49    99% Chebyshev (MVUE) UCL 113.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 76.33

   95% Adjusted-CLT UCL 58.71  97.5% Chebyshev (MVUE) UCL 88.83

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 60.38    95% H-UCL 68.17

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.948 Shapiro Wilk Test Statistic 0.943

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.253

Coefficient of Variation 0.332

SD 15.76

Median 47.5 SD of log Data 0.342

Mean 47.42 Mean of log Data 3.811

Maximum 70 Maximum of Log Data 4.248

Raw Statistics Log-transformed Statistics

Minimum 29.5 Minimum of Log Data 3.384

Number of Valid Observations 6 Number of Distinct Observations 6
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Anderson-Darling 5% Critical Value 0.697    95% Hall's Bootstrap UCL 3.027

Anderson-Darling Test Statistic 0.346    95% Bootstrap-t UCL 1.992

   95% Standard Bootstrap UCL 1.769

Adjusted Chi Square Value 166.8    95% Jackknife UCL 1.833

Adjusted Level of Significance 0.0122    95% CLT UCL 1.787

nu star 210.2

Approximate Chi Square Value (.05) 177.7 Nonparametric Statistics

k star (bias corrected) 17.52 Data appear Normal at 5% Significance Level

Theta Star 0.0903

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1.843    99% Chebyshev (MVUE) UCL 2.758

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.097

   95% Adjusted-CLT UCL 1.851  97.5% Chebyshev (MVUE) UCL 2.32

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.833    95% H-UCL 1.875

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.89 Shapiro Wilk Test Statistic 0.918

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.173

Coefficient of Variation 0.193

SD 0.305

Median 1.529 SD of log Data 0.183

Mean 1.582 Mean of log Data 0.444

Maximum 2.117 Maximum of Log Data 0.75

Raw Statistics Log-transformed Statistics

Minimum 1.291 Minimum of Log Data 0.255

Number of Valid Observations 6 Number of Distinct Observations 6

Total Dioxin/Furan TEQ

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 60.38
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   95% BCA Bootstrap UCL 40.2

   95% Percentile Bootstrap UCL 39.73

   95% MLE (Tiku) UCL 43.31 SD in Original Scale 19.86

   95% MLE (t) UCL 42.99 Mean in Original Scale 27.57

SD 20.51 SD in Log Scale 0.969

Mean 26.11 Mean in Log Scale 3.003

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 43.94    95%  H-Stat (DL/2) UCL 101.4

SD 20.13 SD 1.059

Mean 27.38 Mean 2.955

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.99 Shapiro Wilk Test Statistic 0.929

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 6.9 Maximum Non-Detect 1.932

Minimum Non-Detect 6.9 Minimum Non-Detect 1.932

SD of Detected 18.3 SD of Detected 0.72

Mean of Detected 32.16 Mean of Detected 3.298

Maximum Detected 58 Maximum Detected 4.06

Raw Statistics Log-transformed Statistics

Minimum Detected 8.6 Minimum Detected 2.152

Percent Non-Detects 16.67%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Number of Valid Data 6 Number of Detected Data 5

Total DDT

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 1.833

   95% Adjusted Gamma UCL 1.994

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.82

   95% Approximate Gamma UCL 1.872

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.125

97.5% Chebyshev(Mean, Sd) UCL 2.359

Kolmogorov-Smirnov 5% Critical Value 0.332    95% BCA Bootstrap UCL 1.818

Kolmogorov-Smirnov Test Statistic 0.222    95% Percentile Bootstrap UCL 1.786
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Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.629

Coefficient of Variation 0.785

SD 17930

Median 16811 SD of log Data 0.772

Mean 22840 Mean of log Data 9.795

Maximum 56350 Maximum of Log Data 10.94

Raw Statistics Log-transformed Statistics

Minimum 5531 Minimum of Log Data 8.618

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

   95% Adjusted Gamma UCL 82.98

   95% Gamma Approximate UCL 60.7    95% KM (Percentile Bootstrap) UCL 42.22

Nu star 13.35 Potential UCLs to Use

AppChi2 6.13    95% KM (t) UCL 44.17

Theta star 25.04

k star 1.113 99% KM (Chebyshev) UCL 106.9

SD 19.46 97.5% KM (Chebyshev) UCL 77.64

Median 28.1 95% KM (Chebyshev) UCL 62.72

Mean 27.87    95% KM (Percentile Bootstrap) UCL 42.22

Maximum 58    95% KM (BCA) UCL 43.03

Minimum 6.397    95% KM (bootstrap t) UCL 44.66

Assuming Gamma Distribution    95% KM (z) UCL 41.25

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 44.38

Data appear Gamma Distributed at 5% Significance Level SE of Mean 7.911

   95% KM (t) UCL 44.17

5% K-S Critical Value 0.359 SD 17.33

K-S Test Statistic 0.683 Mean 28.23

A-D Test Statistic 0.237 Nonparametric Statistics

5% A-D Critical Value 0.683 Kaplan-Meier (KM) Method

nu star 13.53

k star (bias corrected) 1.353 Data appear Normal at 5% Significance Level

Theta Star 23.77

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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It is suggested to collect at least 8 to 10 observations using these statistical methods!

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.775

Coefficient of Variation 0.483

SD 1.675

Median 2.903 SD of log Data 0.484

Mean 3.464 Mean of log Data 1.145

Maximum 6.038 Maximum of Log Data 1.798

Raw Statistics Log-transformed Statistics

Minimum 1.602 Minimum of Log Data 0.471

Number of Valid Observations 6 Number of Distinct Observations 6

Total PCB TEQ

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 37590

   95% Adjusted Gamma UCL 63905

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 95674

   95% Approximate Gamma UCL 47632

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 54748

97.5% Chebyshev(Mean, Sd) UCL 68554

Kolmogorov-Smirnov 5% Critical Value 0.336    95% BCA Bootstrap UCL 38126

Kolmogorov-Smirnov Test Statistic 0.206    95% Percentile Bootstrap UCL 34659

Anderson-Darling 5% Critical Value 0.704    95% Hall's Bootstrap UCL 107392

Anderson-Darling Test Statistic 0.264    95% Bootstrap-t UCL 58313

   95% Standard Bootstrap UCL 33691

Adjusted Chi Square Value 5.246    95% Jackknife UCL 37590

Adjusted Level of Significance 0.0122    95% CLT UCL 34881

nu star 14.68

Approximate Chi Square Value (.05) 7.039 Nonparametric Statistics

k star (bias corrected) 1.223 Data appear Normal at 5% Significance Level

Theta Star 18672

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 38402    99% Chebyshev (MVUE) UCL 93922

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 53967

   95% Adjusted-CLT UCL 40082  97.5% Chebyshev (MVUE) UCL 67446

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 37590    95% H-UCL 77989

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.846 Shapiro Wilk Test Statistic 0.976

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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SD 710847

Median 250841 SD of log Data 1.051

Mean 510891 Mean of log Data 12.59

Maximum 1950160 Maximum of Log Data 14.48

Raw Statistics Log-transformed Statistics

Minimum 83372 Minimum of Log Data 11.33

Number of Valid Observations 6 Number of Distinct Observations 6

Total PCB_Congeners

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 4.842

   95% Adjusted Gamma UCL 6.526

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 10.27

   95% Approximate Gamma UCL 5.468

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.444

97.5% Chebyshev(Mean, Sd) UCL 7.734

Kolmogorov-Smirnov 5% Critical Value 0.333    95% BCA Bootstrap UCL 4.566

Kolmogorov-Smirnov Test Statistic 0.221    95% Percentile Bootstrap UCL 4.566

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 16.26

Anderson-Darling Test Statistic 0.27    95% Bootstrap-t UCL 6.313

   95% Standard Bootstrap UCL 4.49

Adjusted Chi Square Value 17.64    95% Jackknife UCL 4.842

Adjusted Level of Significance 0.0122    95% CLT UCL 4.589

nu star 33.23

Approximate Chi Square Value (.05) 21.05 Nonparametric Statistics

k star (bias corrected) 2.769 Data appear Normal at 5% Significance Level

Theta Star 1.251

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 4.878    99% Chebyshev (MVUE) UCL 10.26

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.44

   95% Adjusted-CLT UCL 4.82  97.5% Chebyshev (MVUE) UCL 7.729

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.842    95% H-UCL 6.206

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.917 Shapiro Wilk Test Statistic 0.965

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Number of Valid Observations 6 Number of Distinct Observations 6

Total PCBs, Adjusted

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 1557418

   95% Adjusted Gamma UCL 2474504

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3398366

   95% Approximate Gamma UCL 1557418

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1775853

97.5% Chebyshev(Mean, Sd) UCL 2323203

Kolmogorov-Smirnov 5% Critical Value 0.341    95% BCA Bootstrap UCL 1122367

Kolmogorov-Smirnov Test Statistic 0.339    95% Percentile Bootstrap UCL 1067487

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 3772418

Anderson-Darling Test Statistic 0.686    95% Bootstrap-t UCL 3773977

   95% Standard Bootstrap UCL 949195

Adjusted Chi Square Value 1.558    95% Jackknife UCL 1095662

Adjusted Level of Significance 0.0122    95% CLT UCL 988231

nu star 7.548

Approximate Chi Square Value (.05) 2.476 Nonparametric Statistics

k star (bias corrected) 0.629 Data appear Gamma Distributed at 5% Significance Level

Theta Star 812281

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1142276    99% Chebyshev (MVUE) UCL 2345484

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1281721

   95% Adjusted-CLT UCL 1287076  97.5% Chebyshev (MVUE) UCL 1640578

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1095662    95% H-UCL 3854465

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.621 Shapiro Wilk Test Statistic 0.903

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.361

Coefficient of Variation 1.391
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   95% Adjusted Gamma UCL 2445196

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3307417

   95% Approximate Gamma UCL 1522802

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1723175

97.5% Chebyshev(Mean, Sd) UCL 2257614

Kolmogorov-Smirnov 5% Critical Value 0.341    95% BCA Bootstrap UCL 1093326

Kolmogorov-Smirnov Test Statistic 0.336    95% Percentile Bootstrap UCL 1021343

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 3656282

Anderson-Darling Test Statistic 0.684    95% Bootstrap-t UCL 3794478

   95% Standard Bootstrap UCL 924065

Adjusted Chi Square Value 1.46    95% Jackknife UCL 1059029

Adjusted Level of Significance 0.0122    95% CLT UCL 954132

nu star 7.312

Approximate Chi Square Value (.05) 2.344 Nonparametric Statistics

k star (bias corrected) 0.609 Data appear Gamma Distributed at 5% Significance Level

Theta Star 800917

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1104616    99% Chebyshev (MVUE) UCL 2251063

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1226779

   95% Adjusted-CLT UCL 1246392  97.5% Chebyshev (MVUE) UCL 1572318

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1059029    95% H-UCL 3933926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.619 Shapiro Wilk Test Statistic 0.904

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.364

Coefficient of Variation 1.422

SD 694080

Median 230072 SD of log Data 1.07

Mean 488051 Mean of log Data 12.52

Maximum 1893810 Maximum of Log Data 14.45

Raw Statistics Log-transformed Statistics

Minimum 77841 Minimum of Log Data 11.26
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Kolmogorov-Smirnov Test Statistic 0.191    95% Percentile Bootstrap UCL 6.299

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 16.67

Anderson-Darling Test Statistic 0.212    95% Bootstrap-t UCL 7.787

   95% Standard Bootstrap UCL 6.18

Adjusted Chi Square Value 35.84    95% Jackknife UCL 6.584

Adjusted Level of Significance 0.0122    95% CLT UCL 6.301

nu star 57.15

Approximate Chi Square Value (.05) 40.77 Nonparametric Statistics

k star (bias corrected) 4.763 Data appear Normal at 5% Significance Level

Theta Star 1.06

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 6.632    99% Chebyshev (MVUE) UCL 12.41

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.268

   95% Adjusted-CLT UCL 6.61  97.5% Chebyshev (MVUE) UCL 9.665

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.584    95% H-UCL 7.424

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.94 Shapiro Wilk Test Statistic 0.984

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.928

Coefficient of Variation 0.37

SD 1.869

Median 4.524 SD of log Data 0.36

Mean 5.046 Mean of log Data 1.564

Maximum 8.155 Maximum of Log Data 2.099

Raw Statistics Log-transformed Statistics

Minimum 2.918 Minimum of Log Data 1.071

Number of Valid Observations 6 Number of Distinct Observations 6

Total TEQ

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 1522802
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Potential UCL to Use Use 95% Student's-t UCL 6.584

   95% Adjusted Gamma UCL 8.047

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12.64

   95% Approximate Gamma UCL 7.073

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8.372

97.5% Chebyshev(Mean, Sd) UCL 9.811

Kolmogorov-Smirnov 5% Critical Value 0.333    95% BCA Bootstrap UCL 6.54
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Number of Valid Observations 6 Number of Distinct Observations 6

Total PCBs, Adjusted

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 1557418

   95% Adjusted Gamma UCL 2474504

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3398366

   95% Approximate Gamma UCL 1557418

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1775853

97.5% Chebyshev(Mean, Sd) UCL 2323203

Kolmogorov-Smirnov 5% Critical Value 0.341    95% BCA Bootstrap UCL 1122367

Kolmogorov-Smirnov Test Statistic 0.339    95% Percentile Bootstrap UCL 1067487

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 3772418

Anderson-Darling Test Statistic 0.686    95% Bootstrap-t UCL 3773977

   95% Standard Bootstrap UCL 949195

Adjusted Chi Square Value 1.558    95% Jackknife UCL 1095662

Adjusted Level of Significance 0.0122    95% CLT UCL 988231

nu star 7.548

Approximate Chi Square Value (.05) 2.476 Nonparametric Statistics

k star (bias corrected) 0.629 Data appear Gamma Distributed at 5% Significance Level

Theta Star 812281

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1142276    99% Chebyshev (MVUE) UCL 2345484

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1281721

   95% Adjusted-CLT UCL 1287076  97.5% Chebyshev (MVUE) UCL 1640578

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1095662    95% H-UCL 3854465

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.621 Shapiro Wilk Test Statistic 0.903

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.361

Coefficient of Variation 1.391
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   95% Adjusted Gamma UCL 2445196

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3307417

   95% Approximate Gamma UCL 1522802

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1723175

97.5% Chebyshev(Mean, Sd) UCL 2257614

Kolmogorov-Smirnov 5% Critical Value 0.341    95% BCA Bootstrap UCL 1093326

Kolmogorov-Smirnov Test Statistic 0.336    95% Percentile Bootstrap UCL 1021343

Anderson-Darling 5% Critical Value 0.715    95% Hall's Bootstrap UCL 3656282

Anderson-Darling Test Statistic 0.684    95% Bootstrap-t UCL 3794478

   95% Standard Bootstrap UCL 924065

Adjusted Chi Square Value 1.46    95% Jackknife UCL 1059029

Adjusted Level of Significance 0.0122    95% CLT UCL 954132

nu star 7.312

Approximate Chi Square Value (.05) 2.344 Nonparametric Statistics

k star (bias corrected) 0.609 Data appear Gamma Distributed at 5% Significance Level

Theta Star 800917

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1104616    99% Chebyshev (MVUE) UCL 2251063

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1226779

   95% Adjusted-CLT UCL 1246392  97.5% Chebyshev (MVUE) UCL 1572318

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1059029    95% H-UCL 3933926

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.619 Shapiro Wilk Test Statistic 0.904

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.364

Coefficient of Variation 1.422

SD 694080

Median 230072 SD of log Data 1.07

Mean 488051 Mean of log Data 12.52

Maximum 1893810 Maximum of Log Data 14.45

Raw Statistics Log-transformed Statistics

Minimum 77841 Minimum of Log Data 11.26
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Kolmogorov-Smirnov Test Statistic 0.191    95% Percentile Bootstrap UCL 6.299

Anderson-Darling 5% Critical Value 0.698    95% Hall's Bootstrap UCL 16.67

Anderson-Darling Test Statistic 0.212    95% Bootstrap-t UCL 7.787

   95% Standard Bootstrap UCL 6.18

Adjusted Chi Square Value 35.84    95% Jackknife UCL 6.584

Adjusted Level of Significance 0.0122    95% CLT UCL 6.301

nu star 57.15

Approximate Chi Square Value (.05) 40.77 Nonparametric Statistics

k star (bias corrected) 4.763 Data appear Normal at 5% Significance Level

Theta Star 1.06

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 6.632    99% Chebyshev (MVUE) UCL 12.41

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 8.268

   95% Adjusted-CLT UCL 6.61  97.5% Chebyshev (MVUE) UCL 9.665

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.584    95% H-UCL 7.424

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Shapiro Wilk Test Statistic 0.94 Shapiro Wilk Test Statistic 0.984

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.928

Coefficient of Variation 0.37

SD 1.869

Median 4.524 SD of log Data 0.36

Mean 5.046 Mean of log Data 1.564

Maximum 8.155 Maximum of Log Data 2.099

Raw Statistics Log-transformed Statistics

Minimum 2.918 Minimum of Log Data 1.071

Number of Valid Observations 6 Number of Distinct Observations 6

Total TEQ

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 1522802
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Potential UCL to Use Use 95% Student's-t UCL 6.584

   95% Adjusted Gamma UCL 8.047

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12.64

   95% Approximate Gamma UCL 7.073

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8.372

97.5% Chebyshev(Mean, Sd) UCL 9.811

Kolmogorov-Smirnov 5% Critical Value 0.333    95% BCA Bootstrap UCL 6.54
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Kolmogorov-Smirnov 5% Critical Value 0.28    95% BCA Bootstrap UCL 4.333

Kolmogorov-Smirnov Test Statistic 0.156    95% Percentile Bootstrap UCL 4.189

Anderson-Darling 5% Critical Value 0.723    95% Hall's Bootstrap UCL 4.68

Anderson-Darling Test Statistic 0.197    95% Bootstrap-t UCL 4.675

   95% Standard Bootstrap UCL 4.189

Adjusted Chi Square Value 48.77    95% Jackknife UCL 4.333

Adjusted Level of Significance 0.0231    95% CLT UCL 4.226

nu star 70.39

Approximate Chi Square Value (.05) 52.07 Nonparametric Statistics

k star (bias corrected) 3.91 Data appear Normal at 5% Significance Level

Theta Star 0.869

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 4.35    99% Chebyshev (MVUE) UCL 8.595

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.679

   95% Adjusted-CLT UCL 4.332  97.5% Chebyshev (MVUE) UCL 6.662

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.333    95% H-UCL 4.898

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.938 Shapiro Wilk Test Statistic 0.972

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 0.595

Coefficient of Variation 0.443

SD 1.506

Median 3.3 SD of log Data 0.454

Mean 3.4 Mean of log Data 1.134

Maximum 5.9 Maximum of Log Data 1.775

Raw Statistics Log-transformed Statistics

Minimum 1.5 Minimum of Log Data 0.405

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

1-Methylnaphthalene

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   Carp-Study_area-F

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Kolmogorov-Smirnov Test Statistic 0.169    95% Percentile Bootstrap UCL 2.922

Anderson-Darling 5% Critical Value 0.722    95% Hall's Bootstrap UCL 3.084

Anderson-Darling Test Statistic 0.291    95% Bootstrap-t UCL 3.124

   95% Standard Bootstrap UCL 2.938

Adjusted Chi Square Value 80.09    95% Jackknife UCL 3.022

Adjusted Level of Significance 0.0231    95% CLT UCL 2.96

nu star 107.3

Approximate Chi Square Value (.05) 84.36 Nonparametric Statistics

k star (bias corrected) 5.959 Data appear Normal at 5% Significance Level

Theta Star 0.418

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 3.025    99% Chebyshev (MVUE) UCL 5.59

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.852

   95% Adjusted-CLT UCL 2.979  97.5% Chebyshev (MVUE) UCL 4.438

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.022    95% H-UCL 3.311

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.935 Shapiro Wilk Test Statistic 0.938

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 0.183

Coefficient of Variation 0.345

SD 0.859

Median 2.4 SD of log Data 0.371

Mean 2.489 Mean of log Data 0.854

Maximum 3.7 Maximum of Log Data 1.308

Raw Statistics Log-transformed Statistics

Minimum 1.2 Minimum of Log Data 0.182

Number of Valid Observations 9 Number of Distinct Observations 6

2-Methylnaphthalene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 4.333

   95% Adjusted Gamma UCL 4.908

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.394

   95% Approximate Gamma UCL 4.596

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 5.588

97.5% Chebyshev(Mean, Sd) UCL 6.535
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   95% BCA Bootstrap UCL 15.33

   95% Percentile Bootstrap UCL 15.12

   95% MLE (Tiku) UCL 15.3 SD in Original Scale 2.473

   95% MLE (t) UCL 15.26 Mean in Original Scale 13.79

SD 2.619 SD in Log Scale 0.174

Mean 13.64 Mean in Log Scale 2.61

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 15.52    95%  H-Stat (DL/2) UCL 17.79

SD 3.714 SD 0.374

Mean 13.22 Mean 2.531

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.83 Shapiro Wilk Test Statistic 0.872

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 9.9 Maximum Non-Detect 2.293

Minimum Non-Detect 9.9 Minimum Non-Detect 2.293

SD of Detected 2.188 SD of Detected 0.143

Mean of Detected 14.25 Mean of Detected 2.647

Maximum Detected 19 Maximum Detected 2.944

Raw Statistics Log-transformed Statistics

Minimum Detected 12 Minimum Detected 2.485

Percent Non-Detects 11.11%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

Number of Valid Data 9 Number of Detected Data 8

4-Nitrophenol

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 3.022

   95% Adjusted Gamma UCL 3.334

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.339

   95% Approximate Gamma UCL 3.165

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.738

97.5% Chebyshev(Mean, Sd) UCL 4.278

Kolmogorov-Smirnov 5% Critical Value 0.279    95% BCA Bootstrap UCL 2.956
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.692 Shapiro Wilk Test Statistic 0.942

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 2.299

Coefficient of Variation 1.183

SD 25.33

Median 12 SD of log Data 0.954

Mean 21.42 Mean of log Data 2.612

Maximum 84 Maximum of Log Data 4.431

Raw Statistics Log-transformed Statistics

Minimum 4.2 Minimum of Log Data 1.435

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 8

Note: DL/2 is not a recommended method.

Acenaphthene

   95% Adjusted Gamma UCL 15.77

   95% Gamma Approximate UCL 15.42    95% KM (Percentile Bootstrap) UCL 15.33

Nu star 519.8 Potential UCLs to Use

AppChi2 468    95% KM (t) UCL 15.36

Theta star 0.481

k star 28.88 99% KM (Chebyshev) UCL 21.29

SD 2.332 97.5% KM (Chebyshev) UCL 18.57

Median 13 95% KM (Chebyshev) UCL 17.19

Mean 13.88    95% KM (Percentile Bootstrap) UCL 15.33

Maximum 19    95% KM (BCA) UCL 15.22

Minimum 10.9    95% KM (bootstrap t) UCL 16.41

Assuming Gamma Distribution    95% KM (z) UCL 15.2

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 15.32

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.732

   95% KM (t) UCL 15.36

5% K-S Critical Value 0.293 SD 2.055

K-S Test Statistic 0.715 Mean 14

A-D Test Statistic 0.561 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 538.4

k star (bias corrected) 33.65 Data appear Normal at 5% Significance Level

Theta Star 0.423

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.826 Shapiro Wilk Test Statistic 0.92

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 1.373

Coefficient of Variation 0.537

SD 1.056

Median 1.5 SD of log Data 0.476

Mean 1.967 Mean of log Data 0.568

Maximum 4.1 Maximum of Log Data 1.411

Raw Statistics Log-transformed Statistics

Minimum 1 Minimum of Log Data 0

Number of Valid Observations 9 Number of Distinct Observations 8

Acenaphthylene

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 42.73

   95% Adjusted Gamma UCL 49.93

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 105.4

   95% Approximate Gamma UCL 42.73

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 58.23

97.5% Chebyshev(Mean, Sd) UCL 74.16

Kolmogorov-Smirnov 5% Critical Value 0.285    95% BCA Bootstrap UCL 42.31

Kolmogorov-Smirnov Test Statistic 0.247    95% Percentile Bootstrap UCL 34.53

Anderson-Darling 5% Critical Value 0.739    95% Hall's Bootstrap UCL 95.8

Anderson-Darling Test Statistic 0.514    95% Bootstrap-t UCL 75.32

   95% Standard Bootstrap UCL 34.67

Adjusted Chi Square Value 6.989    95% Jackknife UCL 37.12

Adjusted Level of Significance 0.0231    95% CLT UCL 35.31

nu star 16.29

Approximate Chi Square Value (.05) 8.167 Nonparametric Statistics

k star (bias corrected) 0.905 Data appear Gamma Distributed at 5% Significance Level

Theta Star 23.67

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 38.2    99% Chebyshev (MVUE) UCL 86

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 48.98

   95% Adjusted-CLT UCL 42.23  97.5% Chebyshev (MVUE) UCL 61.47

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 37.12    95% H-UCL 61.92



266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

A B C D E F G H I J K L

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.933

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness -0.101

Coefficient of Variation 0.311

SD 0.0263

Median 0.079 SD of log Data 0.335

Mean 0.0845 Mean of log Data -2.518

Maximum 0.119 Maximum of Log Data -2.129

Raw Statistics Log-transformed Statistics

Minimum 0.046 Minimum of Log Data -3.079

Number of Valid Observations 9 Number of Distinct Observations 9

Aldrin

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 2.745

   95% Adjusted Gamma UCL 2.953

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.469

   95% Approximate Gamma UCL 2.745

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.501

97.5% Chebyshev(Mean, Sd) UCL 4.165

Kolmogorov-Smirnov 5% Critical Value 0.28    95% BCA Bootstrap UCL 2.711

Kolmogorov-Smirnov Test Statistic 0.214    95% Percentile Bootstrap UCL 2.567

Anderson-Darling 5% Critical Value 0.723    95% Hall's Bootstrap UCL 5.904

Anderson-Darling Test Statistic 0.497    95% Bootstrap-t UCL 3.591

   95% Standard Bootstrap UCL 2.512

Adjusted Chi Square Value 38.92    95% Jackknife UCL 2.621

Adjusted Level of Significance 0.0231    95% CLT UCL 2.546

nu star 58.43

Approximate Chi Square Value (.05) 41.86 Nonparametric Statistics

k star (bias corrected) 3.246 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.606

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 2.648    99% Chebyshev (MVUE) UCL 5.066

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.315

   95% Adjusted-CLT UCL 2.718  97.5% Chebyshev (MVUE) UCL 3.906

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.621    95% H-UCL 2.865

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 44.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 0.0228 Maximum Non-Detect -3.781

Minimum Non-Detect 0.0217 Minimum Non-Detect -3.83

SD of Detected 0.0077 SD of Detected 0.276

Mean of Detected 0.0272 Mean of Detected -3.639

Maximum Detected 0.0403 Maximum Detected -3.211

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0177 Minimum Detected -4.034

Percent Non-Detects 33.33%

Number of Distinct Detected Data 6 Number of Non-Detect Data 3

Number of Valid Data 9 Number of Detected Data 6

alpha-Hexachlorocyclohexane

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.101

   95% Adjusted Gamma UCL 0.11

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.172

   95% Approximate Gamma UCL 0.105

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.123

97.5% Chebyshev(Mean, Sd) UCL 0.139

Kolmogorov-Smirnov 5% Critical Value 0.279    95% BCA Bootstrap UCL 0.0968

Kolmogorov-Smirnov Test Statistic 0.193    95% Percentile Bootstrap UCL 0.0988

Anderson-Darling 5% Critical Value 0.722    95% Hall's Bootstrap UCL 0.0973

Anderson-Darling Test Statistic 0.291    95% Bootstrap-t UCL 0.1

   95% Standard Bootstrap UCL 0.0979

Adjusted Chi Square Value 100.1    95% Jackknife UCL 0.101

Adjusted Level of Significance 0.0231    95% CLT UCL 0.0989

nu star 130.3

Approximate Chi Square Value (.05) 104.9 Nonparametric Statistics

k star (bias corrected) 7.239 Data appear Normal at 5% Significance Level

Theta Star 0.0117

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.101    99% Chebyshev (MVUE) UCL 0.179

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.126

   95% Adjusted-CLT UCL 0.0986  97.5% Chebyshev (MVUE) UCL 0.144

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.101    95% H-UCL 0.109

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829
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General Statistics

Note: DL/2 is not a recommended method.

Aluminum

   95% Adjusted Gamma UCL 0.031

   95% Gamma Approximate UCL 0.03    95% KM (Percentile Bootstrap) UCL 0.0296

Nu star 245.3 Potential UCLs to Use

AppChi2 210    95% KM (t) UCL 0.0289

Theta star 0.00189

k star 13.63 99% KM (Chebyshev) UCL 0.0504

SD 0.00647 97.5% KM (Chebyshev) UCL 0.0406

Median 0.0234 95% KM (Chebyshev) UCL 0.0356

Mean 0.0257    95% KM (Percentile Bootstrap) UCL 0.0296

Maximum 0.0403    95% KM (BCA) UCL 0.0307

Minimum 0.0177    95% KM (bootstrap t) UCL 0.0307

Assuming Gamma Distribution    95% KM (z) UCL 0.0284

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0289

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00265

   95% KM (t) UCL 0.0289

5% K-S Critical Value 0.332 SD 0.00727

K-S Test Statistic 0.698 Mean 0.024

A-D Test Statistic 0.242 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 95.58

k star (bias corrected) 7.965 Data appear Normal at 5% Significance Level

Theta Star 0.00341

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0287

   95% Percentile Bootstrap UCL 0.028

   95% MLE (Tiku) UCL 0.0295 SD in Original Scale 0.00795

   95% MLE (t) UCL 0.0286 Mean in Original Scale 0.0237

SD 0.00859 SD in Log Scale 0.31

Mean 0.0233 Mean in Log Scale -3.785

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0281    95%  H-Stat (DL/2) UCL 0.0264

SD 0.01 SD 0.48

Mean 0.0218 Mean -3.924

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Test Statistic 0.976

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
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Theta star 0.247

k star 6.77 99% KM (Chebyshev) UCL 3.257

SD 0.618 97.5% KM (Chebyshev) UCL 2.667

Median 1.4 95% KM (Chebyshev) UCL 2.366

Mean 1.671    95% KM (Percentile Bootstrap) UCL 1.937

Maximum 2.8    95% KM (BCA) UCL 1.933

Minimum 1    95% KM (bootstrap t) UCL 1.997

Assuming Gamma Distribution    95% KM (z) UCL 1.933

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.952

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.159

   95% KM (t) UCL 1.952

5% K-S Critical Value 0.222 SD 0.597

K-S Test Statistic 0.738 Mean 1.671

A-D Test Statistic 0.572 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

nu star 203.1

k star (bias corrected) 6.77 Data appear Normal at 5% Significance Level

Theta Star 0.247

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.952    95%  H-Stat (DL/2) UCL 2.013

SD 0.618 SD 0.356

Mean 1.671 Mean 0.453

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.882 Shapiro Wilk Test Statistic 0.913

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.618 SD of Detected 0.356

Mean of Detected 1.671 Mean of Detected 0.453

Maximum Detected 2.8 Maximum Detected 1.03

Raw Statistics Log-transformed Statistics

Minimum Detected 1 Minimum Detected 0

Number of Missing Values 3 Percent Non-Detects 0.00%

Number of Distinct Detected Data 14 Number of Non-Detect Data 0

Number of Valid Data 15 Number of Detected Data 15
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.435

Kolmogorov-Smirnov 5% Critical Value 0.282    95% BCA Bootstrap UCL 5.322

Kolmogorov-Smirnov Test Statistic 0.241    95% Percentile Bootstrap UCL 5.133

Anderson-Darling 5% Critical Value 0.727    95% Hall's Bootstrap UCL 5.205

Anderson-Darling Test Statistic 0.541    95% Bootstrap-t UCL 6.214

   95% Standard Bootstrap UCL 5.018

Adjusted Chi Square Value 20.36    95% Jackknife UCL 5.293

Adjusted Level of Significance 0.0231    95% CLT UCL 5.109

nu star 34.99

Approximate Chi Square Value (.05) 22.45 Nonparametric Statistics

k star (bias corrected) 1.944 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.904

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 5.355    99% Chebyshev (MVUE) UCL 11.46

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.07

   95% Adjusted-CLT UCL 5.508  97.5% Chebyshev (MVUE) UCL 8.551

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5.293    95% H-UCL 6.544

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.824 Shapiro Wilk Test Statistic 0.918

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 1.306

Coefficient of Variation 0.695

SD 2.571

Median 2.4 SD of log Data 0.632

Mean 3.7 Mean of log Data 1.12

Maximum 9 Maximum of Log Data 2.197

Raw Statistics Log-transformed Statistics

Minimum 1.4 Minimum of Log Data 0.336

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 8

Note: DL/2 is not a recommended method.

Anthracene

   95% Adjusted Gamma UCL 2.026

   95% Gamma Approximate UCL 1.983    95% KM (Percentile Bootstrap) UCL 1.937

Nu star 203.1 Potential UCLs to Use

AppChi2 171.1    95% KM (t) UCL 1.952
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5% K-S Critical Value 0.222 SD 0.0505

K-S Test Statistic 0.74 Mean 0.0967

A-D Test Statistic 0.557 Nonparametric Statistics

5% A-D Critical Value 0.74 Kaplan-Meier (KM) Method

nu star 105.2

k star (bias corrected) 3.505 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0276

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.12    95%  H-Stat (DL/2) UCL 0.127

SD 0.0522 SD 0.494

Mean 0.0967 Mean -2.457

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.852 Shapiro Wilk Test Statistic 0.943

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0522 SD of Detected 0.494

Mean of Detected 0.0967 Mean of Detected -2.457

Maximum Detected 0.21 Maximum Detected -1.561

Raw Statistics Log-transformed Statistics

Minimum Detected 0.04 Minimum Detected -3.219

Number of Missing Values 3 Percent Non-Detects 0.00%

Number of Distinct Detected Data 13 Number of Non-Detect Data 0

Number of Valid Data 15 Number of Detected Data 15

Arsenic

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 5.765

   95% Adjusted Gamma UCL 6.358

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 12.23

   95% Approximate Gamma UCL 5.765

97.5% Chebyshev(Mean, Sd) UCL 9.051
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Percent Non-Detects 88.89%

Number of Distinct Detected Data 1 Number of Non-Detect Data 8

Benzo(g,h,i)perylene

General Statistics

Number of Valid Data 9 Number of Detected Data 1

The data set for variable Benzo(b)fluoranthene was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Percent Non-Detects 88.89%

Number of Distinct Detected Data 1 Number of Non-Detect Data 8

Benzo(b)fluoranthene

General Statistics

Number of Valid Data 9 Number of Detected Data 1

The data set for variable Benzo(a)anthracene was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Percent Non-Detects 88.89%

Number of Distinct Detected Data 1 Number of Non-Detect Data 8

General Statistics

Number of Valid Data 9 Number of Detected Data 1

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

   95% Adjusted Gamma UCL 0.127

   95% Gamma Approximate UCL 0.123

Nu star 105.2 Potential UCLs to Use

AppChi2 82.49    95% KM (BCA) UCL 0.12

Theta star 0.0276

k star 3.505 99% KM (Chebyshev) UCL 0.231

SD 0.0522 97.5% KM (Chebyshev) UCL 0.181

Median 0.075 95% KM (Chebyshev) UCL 0.155

Mean 0.0967    95% KM (Percentile Bootstrap) UCL 0.118

Maximum 0.21    95% KM (BCA) UCL 0.12

Minimum 0.04    95% KM (bootstrap t) UCL 0.127

Assuming Gamma Distribution    95% KM (z) UCL 0.119

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.12

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0135

   95% KM (t) UCL 0.12
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Mean 21.78 Mean 2.955

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.986 Shapiro Wilk Test Statistic 0.975

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 22 Maximum Non-Detect 3.091

Minimum Non-Detect 22 Minimum Non-Detect 3.091

SD of Detected 5.413 SD of Detected 0.184

Mean of Detected 30.4 Mean of Detected 3.401

Maximum Detected 37 Maximum Detected 3.611

Raw Statistics Log-transformed Statistics

Minimum Detected 23 Minimum Detected 3.135

Percent Non-Detects 44.44%

Number of Distinct Detected Data 5 Number of Non-Detect Data 4

Benzyl alcohol

General Statistics

Number of Valid Data 9 Number of Detected Data 5

The data set for variable Benzo(k)fluoranthene was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Percent Non-Detects 88.89%

Number of Distinct Detected Data 1 Number of Non-Detect Data 8

Benzo(k)fluoranthene

General Statistics

Number of Valid Data 9 Number of Detected Data 1

The data set for variable Benzo(g,h,i)perylene was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).
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Maximum Non-Detect 0.013 Maximum Non-Detect -4.343

Minimum Non-Detect 0.0108 Minimum Non-Detect -4.528

SD of Detected 0.00518 SD of Detected 0.359

Mean of Detected 0.0143 Mean of Detected -4.299

Maximum Detected 0.0231 Maximum Detected -3.768

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00836 Minimum Detected -4.784

Percent Non-Detects 33.33%

Number of Distinct Detected Data 6 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 9 Number of Detected Data 6

Note: DL/2 is not a recommended method.

beta-Hexachlorocyclohexane

   95% Adjusted Gamma UCL 33.74

   95% Gamma Approximate UCL 32.98    95% KM (Percentile Bootstrap) UCL 32.33

Nu star 507.1 Potential UCLs to Use

AppChi2 455.8    95% KM (t) UCL 30.68

Theta star 1.053

k star 28.17 99% KM (Chebyshev) UCL 46.22

SD 4.777 97.5% KM (Chebyshev) UCL 39.1

Median 30 95% KM (Chebyshev) UCL 35.48

Mean 29.65    95% KM (Percentile Bootstrap) UCL 32.33

Maximum 37    95% KM (BCA) UCL 34

Minimum 23    95% KM (bootstrap t) UCL 30.33

Assuming Gamma Distribution    95% KM (z) UCL 30.27

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 30.93

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.92

   95% KM (t) UCL 30.68

5% K-S Critical Value 0.357 SD 5.152

K-S Test Statistic 0.678 Mean 27.11

A-D Test Statistic 0.195 Nonparametric Statistics

5% A-D Critical Value 0.678 Kaplan-Meier (KM) Method

nu star 153.4

k star (bias corrected) 15.34 Data appear Normal at 5% Significance Level

Theta Star 1.981

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 28.83

   95% Percentile Bootstrap UCL 28.76

   95% MLE (Tiku) UCL 30.23 SD in Original Scale 7.891

   95% MLE (t) UCL 29.3 Mean in Original Scale 24.75

SD 8.888 SD in Log Scale 0.326

Mean 23.79 Mean in Log Scale 3.162

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 28.55    95%  H-Stat (DL/2) UCL 30.58

SD 10.92 SD 0.545
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Nu star 166.5 Potential UCLs to Use

AppChi2 137.7    95% KM (t) UCL 0.0158

Theta star 0.0015

k star 9.252 99% KM (Chebyshev) UCL 0.0295

SD 0.00415 97.5% KM (Chebyshev) UCL 0.0232

Median 0.013 95% KM (Chebyshev) UCL 0.02

Mean 0.0139    95% KM (Percentile Bootstrap) UCL 0.0161

Maximum 0.0231    95% KM (BCA) UCL 0.0163

Minimum 0.00836    95% KM (bootstrap t) UCL 0.0166

Assuming Gamma Distribution    95% KM (z) UCL 0.0154

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0158

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0017

   95% KM (t) UCL 0.0158

5% K-S Critical Value 0.333 SD 0.00458

K-S Test Statistic 0.698 Mean 0.0126

A-D Test Statistic 0.251 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 58.43

k star (bias corrected) 4.869 Data appear Normal at 5% Significance Level

Theta Star 0.00294

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0159

   95% Percentile Bootstrap UCL 0.0152

   95% MLE (Tiku) UCL 0.0167 SD in Original Scale 0.00484

   95% MLE (t) UCL 0.0155 Mean in Original Scale 0.0126

SD 0.00569 SD in Log Scale 0.346

Mean 0.012 Mean in Log Scale -4.431

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0152    95%  H-Stat (DL/2) UCL 0.0141

SD 0.0059 SD 0.512

Mean 0.0115 Mean -4.582

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.934 Shapiro Wilk Test Statistic 0.965

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 55.56%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4
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   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.617    95%  H-Stat (DL/2) UCL 0.47

SD 0.324 SD 0.516

Mean 0.4 Mean -1.077

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Maximum Non-Detect 0.55 Maximum Non-Detect -0.598

Minimum Non-Detect 0.55 Minimum Non-Detect -0.598

SD of Detected 0.601 SD of Detected 0.871

Mean of Detected 0.775 Mean of Detected -0.434

Maximum Detected 1.2 Maximum Detected 0.182

Raw Statistics Log-transformed Statistics

Minimum Detected 0.35 Minimum Detected -1.05

Number of Missing Values 1 Percent Non-Detects 75.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 6

General Statistics

Number of Valid Data 8 Number of Detected Data 2

Note: DL/2 is not a recommended method.

Butyltin ion

   95% Adjusted Gamma UCL 0.0175

   95% Gamma Approximate UCL 0.0168    95% KM (Percentile Bootstrap) UCL 0.0161
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Mean 0.00373 Mean -5.757

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Shapiro Wilk Test Statistic 0.911 Shapiro Wilk Test Statistic 0.938

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.003 Maximum Non-Detect -5.809

Minimum Non-Detect 0.003 Minimum Non-Detect -5.809

SD of Detected 0.00205 SD of Detected 0.459

Mean of Detected 0.00455 Mean of Detected -5.486

Maximum Detected 0.009 Maximum Detected -4.711

Raw Statistics Log-transformed Statistics

Minimum Detected 0.002 Minimum Detected -6.215

Number of Missing Values 3 Percent Non-Detects 26.67%

Number of Distinct Detected Data 6 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 15 Number of Detected Data 11

Note: DL/2 is not a recommended method.

Cadmium

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.723

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 1.855

SD     N/A    97.5% KM (Chebyshev) UCL 1.334

Median     N/A    95% KM (Chebyshev) UCL 1.069

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL     N/A    

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.687

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.141

   95% KM (t) UCL 0.723

5% K-S Critical Value     N/A    SD 0.281

K-S Test Statistic     N/A    Mean 0.456

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Maximum Non-Detect 0.2 Maximum Non-Detect -1.609

Minimum Non-Detect 0.07 Minimum Non-Detect -2.659

SD of Detected 0.63 SD of Detected 1.151

Mean of Detected 0.628 Mean of Detected -0.922

Maximum Detected 1.49 Maximum Detected 0.399

Raw Statistics Log-transformed Statistics

Minimum Detected 0.12 Minimum Detected -2.12

Number of Missing Values 3 Percent Non-Detects 73.33%

Number of Distinct Detected Data 4 Number of Non-Detect Data 11

General Statistics

Number of Valid Data 15 Number of Detected Data 4

Note: DL/2 is not a recommended method.

Chromium

   95% Adjusted Gamma UCL 0.00534

   95% Gamma Approximate UCL 0.0052    95% KM (Percentile Bootstrap) UCL 0.0049

Nu star 135.4 Potential UCLs to Use

AppChi2 109.5    95% KM (t) UCL 0.00483

Theta star 0.0009317

k star 4.512 99% KM (Chebyshev) UCL 0.00931

SD 0.00191 97.5% KM (Chebyshev) UCL 0.00728

Median 0.004 95% KM (Chebyshev) UCL 0.00625

Mean 0.0042    95% KM (Percentile Bootstrap) UCL 0.0049

Maximum 0.009    95% KM (BCA) UCL 0.00493

Minimum 0.00182    95% KM (bootstrap t) UCL 0.00512

Assuming Gamma Distribution    95% KM (z) UCL 0.00477

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00482

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0005471

   95% KM (t) UCL 0.00483

5% K-S Critical Value 0.256 SD 0.00202

K-S Test Statistic 0.731 Mean 0.00387

A-D Test Statistic 0.336 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

nu star 90.23

k star (bias corrected) 4.101 Data appear Normal at 5% Significance Level

Theta Star 0.00111

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00487

   95% Percentile Bootstrap UCL 0.00475

   95% MLE (Tiku) UCL 0.00482 SD in Original Scale 0.00208

   95% MLE (t) UCL 0.00468 Mean in Original Scale 0.00389

SD 0.0025 SD in Log Scale 0.517

Mean 0.00354 Mean in Log Scale -5.676

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.00475    95%  H-Stat (DL/2) UCL 0.00522

SD 0.00223 SD 0.605
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Nu star 95.2 Potential UCLs to Use

AppChi2 73.7    95% KM (t) UCL 0.444

Theta star 0.19

k star 3.173 99% KM (Chebyshev) UCL 1.324

SD 0.305 97.5% KM (Chebyshev) UCL 0.926

Median 0.618 95% KM (Chebyshev) UCL 0.723

Mean 0.602    95% KM (Percentile Bootstrap) UCL 0.805

Maximum 1.49    95% KM (BCA) UCL 1.49

Minimum 0.12    95% KM (bootstrap t) UCL 0.49

Assuming Gamma Distribution    95% KM (z) UCL 0.432

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.404

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.107

   95% KM (t) UCL 0.444

5% K-S Critical Value 0.401 SD 0.36

K-S Test Statistic 0.665 Mean 0.255

A-D Test Statistic 0.294 Nonparametric Statistics

5% A-D Critical Value 0.665 Kaplan-Meier (KM) Method

nu star 3.807

k star (bias corrected) 0.476 Data appear Normal at 5% Significance Level

Theta Star 1.319

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.454

   95% Percentile Bootstrap UCL 0.36

SD in Original Scale 0.406

Mean in Original Scale 0.174

MLE yields a negative mean Mean in Log Scale -4.205

SD in Log Scale 2.457

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.383    95%  H-Stat (DL/2) UCL 0.238

SD 0.394 SD 1.129

Mean 0.204 Mean -2.468

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.884 Shapiro Wilk Test Statistic 0.949

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3
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Assuming Gamma Distribution    95% KM (z) UCL 0.503

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.027

   95% KM (t) UCL 0.506

5% K-S Critical Value 0.221 SD 0.101

K-S Test Statistic 0.735 Mean 0.459

A-D Test Statistic 0.351 Nonparametric Statistics

5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method

nu star 533.8

k star (bias corrected) 17.79 Data appear Normal at 5% Significance Level

Theta Star 0.0258

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.506    95%  H-Stat (DL/2) UCL 0.51

SD 0.105 SD 0.218

Mean 0.459 Mean -0.802

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.92 Shapiro Wilk Test Statistic 0.963

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.105 SD of Detected 0.218

Mean of Detected 0.459 Mean of Detected -0.802

Maximum Detected 0.686 Maximum Detected -0.377

Raw Statistics Log-transformed Statistics

Minimum Detected 0.313 Minimum Detected -1.162

Number of Missing Values 3 Percent Non-Detects 0.00%

Number of Distinct Detected Data 15 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 15 Number of Detected Data 15

Note: DL/2 is not a recommended method.

Copper

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL 0.777    95% KM (Percentile Bootstrap) UCL 0.805
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Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.847 Shapiro Wilk Test Statistic 0.858

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 0.464

Coefficient of Variation 0.68

SD 1.171

Median 1.1 SD of log Data 0.742

Mean 1.722 Mean of log Data 0.311

Maximum 3.6 Maximum of Log Data 1.281

Raw Statistics Log-transformed Statistics

Minimum 0.58 Minimum of Log Data -0.545

Dibenzofuran

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 8

The data set for variable Dibenzo(a,h)anthracene was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Percent Non-Detects 88.89%

Number of Distinct Detected Data 1 Number of Non-Detect Data 8

General Statistics

Number of Valid Data 9 Number of Detected Data 1

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

   95% Adjusted Gamma UCL 0.515

   95% Gamma Approximate UCL 0.509    95% KM (Percentile Bootstrap) UCL 0.501

Nu star 533.8 Potential UCLs to Use

AppChi2 481.2    95% KM (t) UCL 0.506

Theta star 0.0258

k star 17.79 99% KM (Chebyshev) UCL 0.727

SD 0.105 97.5% KM (Chebyshev) UCL 0.627

Median 0.428 95% KM (Chebyshev) UCL 0.576

Mean 0.459    95% KM (Percentile Bootstrap) UCL 0.501

Maximum 0.686    95% KM (BCA) UCL 0.505

Minimum 0.313    95% KM (bootstrap t) UCL 0.516

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.506
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.074 Maximum Non-Detect -2.604

Minimum Non-Detect 0.074 Minimum Non-Detect -2.604

SD of Detected 0.942 SD of Detected 0.771

Mean of Detected 1.188 Mean of Detected -0.0892

Maximum Detected 3 Maximum Detected 1.099

Raw Statistics Log-transformed Statistics

Minimum Detected 0.33 Minimum Detected -1.109

Percent Non-Detects 11.11%

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

Number of Valid Data 9 Number of Detected Data 8

Dibenzothiophene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 2.448

   95% Adjusted Gamma UCL 3.149

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.607

   95% Approximate Gamma UCL 2.823

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.424

97.5% Chebyshev(Mean, Sd) UCL 4.16

Kolmogorov-Smirnov 5% Critical Value 0.282    95% BCA Bootstrap UCL 2.44

Kolmogorov-Smirnov Test Statistic 0.217    95% Percentile Bootstrap UCL 2.311

Anderson-Darling 5% Critical Value 0.729    95% Hall's Bootstrap UCL 2.241

Anderson-Darling Test Statistic 0.649    95% Bootstrap-t UCL 2.521

   95% Standard Bootstrap UCL 2.333

Adjusted Chi Square Value 15.82    95% Jackknife UCL 2.448

Adjusted Level of Significance 0.0231    95% CLT UCL 2.364

nu star 28.92

Approximate Chi Square Value (.05) 17.65 Nonparametric Statistics

k star (bias corrected) 1.607 Data appear Normal at 5% Significance Level

Theta Star 1.072

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 2.458    99% Chebyshev (MVUE) UCL 6.111

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.651

   95% Adjusted-CLT UCL 2.429  97.5% Chebyshev (MVUE) UCL 4.481

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.448    95% H-UCL 3.648

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829
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Percent Non-Detects 55.56%

Number of Distinct Detected Data 4 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 9 Number of Detected Data 4

Note: DL/2 is not a recommended method.

Dibutyltin ion

   95% Adjusted Gamma UCL 6.914

   95% Gamma Approximate UCL 4.82    95% KM (Percentile Bootstrap) UCL 1.614

Nu star 4.758 Potential UCLs to Use

AppChi2 1.042    95% KM (t) UCL 1.671

Theta star 3.993

k star 0.264 99% KM (Chebyshev) UCL 4.188

SD 0.966 97.5% KM (Chebyshev) UCL 3.035

Median 0.71 95% KM (Chebyshev) UCL 2.448

Mean 1.056    95% KM (Percentile Bootstrap) UCL 1.614

Maximum 3    95% KM (BCA) UCL 1.668

Minimum 1E-09    95% KM (bootstrap t) UCL 2.375

Assuming Gamma Distribution    95% KM (z) UCL 1.604

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.663

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.311

   95% KM (t) UCL 1.671

5% K-S Critical Value 0.297 SD 0.873

K-S Test Statistic 0.724 Mean 1.092

A-D Test Statistic 0.291 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

nu star 22

k star (bias corrected) 1.375 Data appear Normal at 5% Significance Level

Theta Star 0.864

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 1.714

   95% Percentile Bootstrap UCL 1.595

   95% MLE (Tiku) UCL 1.61 SD in Original Scale 0.948

   95% MLE (t) UCL 1.618 Mean in Original Scale 1.07

SD 0.99 SD in Log Scale 0.966

Mean 1.005 Mean in Log Scale -0.303

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 1.655    95%  H-Stat (DL/2) UCL 4.32

SD 0.961 SD 1.29

Mean 1.06 Mean -0.446

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.849 Shapiro Wilk Test Statistic 0.961
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Mean 3.738    95% KM (Percentile Bootstrap) UCL 3.444

Maximum 9.171    95% KM (BCA) UCL 3.5

Minimum 0.67    95% KM (bootstrap t) UCL 6.037

Assuming Gamma Distribution    95% KM (z) UCL 2.898

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.849

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.788

   95% KM (t) UCL 3.067

5% K-S Critical Value 0.4 SD 2.046

K-S Test Statistic 0.663 Mean 1.602

A-D Test Statistic 0.473 Nonparametric Statistics

5% A-D Critical Value 0.663 Kaplan-Meier (KM) Method

nu star 4.106

k star (bias corrected) 0.513 Data appear Normal at 5% Significance Level

Theta Star 5.393

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 3.224

   95% Percentile Bootstrap UCL 2.852

SD in Original Scale 2.205

Mean in Original Scale 1.556

MLE yields a negative mean Mean in Log Scale -0.0987

SD in Log Scale 1.007

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.854    95%  H-Stat (DL/2) UCL 2.035

SD 2.239 SD 0.987

Mean 1.466 Mean -0.202

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.749 Shapiro Wilk Test Statistic 0.916

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.85 Maximum Non-Detect -0.163

Minimum Non-Detect 0.85 Minimum Non-Detect -0.163

SD of Detected 3.05 SD of Detected 0.997

Mean of Detected 2.768 Mean of Detected 0.616

Maximum Detected 7.3 Maximum Detected 1.988

Raw Statistics Log-transformed Statistics

Minimum Detected 0.67 Minimum Detected -0.4
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Anderson-Darling Test Statistic 0.253    95% Bootstrap-t UCL 1.929

   95% Standard Bootstrap UCL 1.852

Adjusted Chi Square Value 297.7    95% Jackknife UCL 1.887

Adjusted Level of Significance 0.0231    95% CLT UCL 1.863

nu star 348.3

Approximate Chi Square Value (.05) 306 Nonparametric Statistics

k star (bias corrected) 19.35 Data appear Normal at 5% Significance Level

Theta Star 0.0867

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1.891    99% Chebyshev (MVUE) UCL 2.768

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.154

   95% Adjusted-CLT UCL 1.892  97.5% Chebyshev (MVUE) UCL 2.361

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.887    95% H-UCL 1.916

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.934 Shapiro Wilk Test Statistic 0.955

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 0.742

Coefficient of Variation 0.202

SD 0.339

Median 1.62 SD of log Data 0.196

Mean 1.677 Mean of log Data 0.499

Maximum 2.3 Maximum of Log Data 0.833

Raw Statistics Log-transformed Statistics

Minimum 1.29 Minimum of Log Data 0.255

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Note: DL/2 is not a recommended method.

Dieldrin

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL 6.827    95% KM (Percentile Bootstrap) UCL 3.444

Nu star 20.52 Potential UCLs to Use

AppChi2 11.24    95% KM (t) UCL 3.067

Theta star 3.279

k star 1.14 99% KM (Chebyshev) UCL 9.439

SD 3.092 97.5% KM (Chebyshev) UCL 6.521

Median 2.181 95% KM (Chebyshev) UCL 5.036
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   95% Percentile Bootstrap UCL 0.0196

   95% MLE (Tiku) UCL 0.0208 SD in Original Scale 0.00636

   95% MLE (t) UCL 0.0204 Mean in Original Scale 0.016

SD 0.00566 SD in Log Scale 0.479

Mean 0.0163 Mean in Log Scale -4.224

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0207    95%  H-Stat (DL/2) UCL 0.0234

SD 0.00689 SD 0.557

Mean 0.0156 Mean -4.273

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.828 Shapiro Wilk Test Statistic 0.763

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.0119 Maximum Non-Detect -4.431

Minimum Non-Detect 0.0119 Minimum Non-Detect -4.431

SD of Detected 0.00592 SD of Detected 0.451

Mean of Detected 0.0172 Mean of Detected -4.131

Maximum Detected 0.0223 Maximum Detected -3.803

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00691 Minimum Detected -4.975

Number of Missing Values 2 Percent Non-Detects 14.29%

Number of Distinct Detected Data 6 Number of Non-Detect Data 1

Number of Valid Data 7 Number of Detected Data 6

Endrin

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 1.887

   95% Adjusted Gamma UCL 1.962

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.801

   95% Approximate Gamma UCL 1.908

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.169

97.5% Chebyshev(Mean, Sd) UCL 2.382

Kolmogorov-Smirnov 5% Critical Value 0.279    95% BCA Bootstrap UCL 1.868

Kolmogorov-Smirnov Test Statistic 0.163    95% Percentile Bootstrap UCL 1.86

Anderson-Darling 5% Critical Value 0.721    95% Hall's Bootstrap UCL 1.924
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Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.00267 Maximum Non-Detect -5.926

Minimum Non-Detect 0.00107 Minimum Non-Detect -6.84

SD of Detected 0.00128 SD of Detected 0.542

Mean of Detected 0.00248 Mean of Detected -6.073

Maximum Detected 0.00338 Maximum Detected -5.69

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00157 Minimum Detected -6.457

Number of Missing Values 2 Percent Non-Detects 71.43%

Number of Distinct Detected Data 2 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 7 Number of Detected Data 2

Note: DL/2 is not a recommended method.

Endrin aldehyde

   95% Adjusted Gamma UCL 0.0254

   95% Gamma Approximate UCL 0.0228    95% KM (Percentile Bootstrap) UCL 0.0205

Nu star 57.7 Potential UCLs to Use

AppChi2 41.24    95% KM (t) UCL 0.0207

Theta star 0.00396

k star 4.121 99% KM (Chebyshev) UCL 0.0412

SD 0.00594 97.5% KM (Chebyshev) UCL 0.0317

Median 0.0196 95% KM (Chebyshev) UCL 0.0269

Mean 0.0163    95% KM (Percentile Bootstrap) UCL 0.0205

Maximum 0.0223    95% KM (BCA) UCL 0.0208

Minimum 0.00691    95% KM (bootstrap t) UCL 0.0197

Assuming Gamma Distribution    95% KM (z) UCL 0.02

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.021

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00256

   95% KM (t) UCL 0.0207

5% K-S Critical Value 0.333 SD 0.00617

K-S Test Statistic 0.698 Mean 0.0158

A-D Test Statistic 0.718 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 44.88

k star (bias corrected) 3.74 Data appear Normal at 5% Significance Level

Theta Star 0.00461

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0192
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00338

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.00249

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0052

SD     N/A    97.5% KM (Chebyshev) UCL 0.00394

Median     N/A    95% KM (Chebyshev) UCL 0.0033

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00338

Maximum     N/A       95% KM (BCA) UCL     N/A    

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.00239

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00318

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0003386

   95% KM (t) UCL 0.00249

5% K-S Critical Value     N/A    SD 0.0006334

K-S Test Statistic     N/A    Mean 0.00183

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00204    95%  H-Stat (DL/2) UCL 0.00185

SD 0.0009811 SD 0.627

Mean 0.00132 Mean -6.818

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!
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   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00452    95%  H-Stat (DL/2) UCL 0.00779

SD 0.0026 SD 0.933

Mean 0.00204 Mean -6.645

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 80.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.00197 Maximum Non-Detect -6.23

Minimum Non-Detect 0.00135 Minimum Non-Detect -6.608

SD of Detected 0.00398 SD of Detected 1.303

Mean of Detected 0.00388 Mean of Detected -5.928

Maximum Detected 0.00669 Maximum Detected -5.007

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00106 Minimum Detected -6.849

Number of Missing Values 3 Percent Non-Detects 60.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 5 Number of Detected Data 2

Endrin ketone
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 33.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 1.7 Maximum Non-Detect 0.531

Minimum Non-Detect 0.86 Minimum Non-Detect -0.151

SD of Detected 1.067 SD of Detected 0.275

Mean of Detected 3.767 Mean of Detected 1.294

Maximum Detected 5.4 Maximum Detected 1.686

Raw Statistics Log-transformed Statistics

Minimum Detected 2.6 Minimum Detected 0.956

Percent Non-Detects 33.33%

Number of Distinct Detected Data 6 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 9 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Fluoranthene

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (BCA) UCL 0.00669

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0164

SD     N/A    97.5% KM (Chebyshev) UCL 0.0111

Median     N/A    95% KM (Chebyshev) UCL 0.00839

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00669

Maximum     N/A       95% KM (BCA) UCL 0.00669

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.00453

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00695

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00142

   95% KM (t) UCL 0.00522

5% K-S Critical Value     N/A    SD 0.00225

K-S Test Statistic     N/A    Mean 0.00219

A-D Test Statistic 0.358 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Note: DL/2 is not a recommended method.

Fluorene

   95% Adjusted Gamma UCL 4.265

   95% Gamma Approximate UCL 4.115    95% KM (Percentile Bootstrap) UCL 4.078

Nu star 214.6 Potential UCLs to Use

AppChi2 181.7    95% KM (t) UCL 4.034

Theta star 0.292

k star 11.92 99% KM (Chebyshev) UCL 6.891

SD 0.944 97.5% KM (Chebyshev) UCL 5.583

Median 3 95% KM (Chebyshev) UCL 4.917

Mean 3.484    95% KM (Percentile Bootstrap) UCL 4.078

Maximum 5.4    95% KM (BCA) UCL 4.189

Minimum 2.6    95% KM (bootstrap t) UCL 4.524

Assuming Gamma Distribution    95% KM (z) UCL 3.959

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.99

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.353

   95% KM (t) UCL 4.034

5% K-S Critical Value 0.332 SD 0.967

K-S Test Statistic 0.698 Mean 3.378

A-D Test Statistic 0.304 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 95.82

k star (bias corrected) 7.985 Data appear Normal at 5% Significance Level

Theta Star 0.472

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 3.839

   95% Percentile Bootstrap UCL 3.786

   95% MLE (Tiku) UCL 3.915 SD in Original Scale 1.306

   95% MLE (t) UCL 3.808 Mean in Original Scale 3.102

SD 1.77 SD in Log Scale 0.421

Mean 2.711 Mean in Log Scale 1.054

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 3.83    95%  H-Stat (DL/2) UCL 3.119

SD 1.764 SD 0.908

Mean 2.737 Mean 0.719

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.918 Shapiro Wilk Test Statistic 0.949

UCL Statistics
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Number of Valid Data 9 Number of Detected Data 8

gamma-Hexachlorocyclohexane

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 7.834

   95% Adjusted Gamma UCL 10.02

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 18.62

   95% Approximate Gamma UCL 8.944

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11.17

97.5% Chebyshev(Mean, Sd) UCL 13.68

Kolmogorov-Smirnov 5% Critical Value 0.282    95% BCA Bootstrap UCL 7.967

Kolmogorov-Smirnov Test Statistic 0.161    95% Percentile Bootstrap UCL 7.6

Anderson-Darling 5% Critical Value 0.729    95% Hall's Bootstrap UCL 8.601

Anderson-Darling Test Statistic 0.287    95% Bootstrap-t UCL 8.912

   95% Standard Bootstrap UCL 7.484

Adjusted Chi Square Value 14.47    95% Jackknife UCL 7.834

Adjusted Level of Significance 0.0231    95% CLT UCL 7.548

nu star 27.09

Approximate Chi Square Value (.05) 16.22 Nonparametric Statistics

k star (bias corrected) 1.505 Data appear Normal at 5% Significance Level

Theta Star 3.559

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 7.91    99% Chebyshev (MVUE) UCL 19.16

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 11.4

   95% Adjusted-CLT UCL 8.036  97.5% Chebyshev (MVUE) UCL 14.01

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.834    95% H-UCL 11.55

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.878 Shapiro Wilk Test Statistic 0.944

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 1.028

Coefficient of Variation 0.747

SD 3.998

Median 3.9 SD of log Data 0.758

Mean 5.356 Mean of log Data 1.427

Maximum 13 Maximum of Log Data 2.565

Raw Statistics Log-transformed Statistics

Minimum 1.6 Minimum of Log Data 0.47
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Minimum 0.0165    95% KM (bootstrap t) UCL 0.0295

Assuming Gamma Distribution    95% KM (z) UCL 0.0283

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0286

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00184

   95% KM (t) UCL 0.0287

5% K-S Critical Value 0.294 SD 0.00516

K-S Test Statistic 0.716 Mean 0.0252

A-D Test Statistic 0.182 Nonparametric Statistics

5% A-D Critical Value 0.716 Kaplan-Meier (KM) Method

nu star 275.2

k star (bias corrected) 17.2 Data appear Normal at 5% Significance Level

Theta Star 0.00151

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0281

   95% Percentile Bootstrap UCL 0.028

   95% MLE (Tiku) UCL 0.0284 SD in Original Scale 0.00617

   95% MLE (t) UCL 0.0284 Mean in Original Scale 0.0248

SD 0.00567 SD in Log Scale 0.256

Mean 0.0249 Mean in Log Scale -3.727

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0287    95%  H-Stat (DL/2) UCL 0.032

SD 0.00738 SD 0.371

Mean 0.0241 Mean -3.777

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Test Statistic 0.97

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.0196 Maximum Non-Detect -3.932

Minimum Non-Detect 0.0196 Minimum Non-Detect -3.932

SD of Detected 0.0054 SD of Detected 0.204

Mean of Detected 0.0259 Mean of Detected -3.67

Maximum Detected 0.0356 Maximum Detected -3.335

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0196 Minimum Detected -3.932

Percent Non-Detects 11.11%

Number of Distinct Detected Data 8 Number of Non-Detect Data 1
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Adjusted Chi Square Value 104.6    95% Jackknife UCL 0.125

Adjusted Level of Significance 0.0231    95% CLT UCL 0.123

nu star 135.4

Approximate Chi Square Value (.05) 109.5 Nonparametric Statistics

k star (bias corrected) 7.52 Data appear Normal at 5% Significance Level

Theta Star 0.0139

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.126    99% Chebyshev (MVUE) UCL 0.216

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.153

   95% Adjusted-CLT UCL 0.124  97.5% Chebyshev (MVUE) UCL 0.174

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.125    95% H-UCL 0.132

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.841 Shapiro Wilk Test Statistic 0.852

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 0.357

Coefficient of Variation 0.32

SD 0.0335

Median 0.0832 SD of log Data 0.319

Mean 0.105 Mean of log Data -2.303

Maximum 0.151 Maximum of Log Data -1.89

Raw Statistics Log-transformed Statistics

Minimum 0.0682 Minimum of Log Data -2.685

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Note: DL/2 is not a recommended method.

Heptachlor epoxide

   95% Adjusted Gamma UCL 0.0301

   95% Gamma Approximate UCL 0.0291    95% KM (Percentile Bootstrap) UCL 0.0283

Nu star 239.7 Potential UCLs to Use

AppChi2 204.9    95% KM (t) UCL 0.0287

Theta star 0.00187

k star 13.32 99% KM (Chebyshev) UCL 0.0435

SD 0.00595 97.5% KM (Chebyshev) UCL 0.0367

Median 0.0248 95% KM (Chebyshev) UCL 0.0332

Mean 0.0249    95% KM (Percentile Bootstrap) UCL 0.0283

Maximum 0.0356    95% KM (BCA) UCL 0.0284



1803

1804

1805

1806

1807

1808

1809

1810

1811

1812

1813

1814

1815

1816

1817

1818

1819

1820

1821

1822

1823

1824

1825

1826

1827

1828

1829

1830

1831

1832

1833

1834

1835

1836

1837

1838

1839

1840

1841

1842

1843

1844

1845

1846

1847

1848

1849

1850

1851

1852

1853

1854

1855

A B C D E F G H I J K L

   95% BCA Bootstrap UCL 39.3

   95% Percentile Bootstrap UCL 30

SD in Original Scale 35.51

Mean in Original Scale 11.69

MLE method failed to converge properly Mean in Log Scale 1.14

SD in Log Scale 1.105

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 27.73    95%  H-Stat (DL/2) UCL 9.265

SD 35.54 SD 1.096

Mean 11.57 Mean 1.105

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.361 Shapiro Wilk Test Statistic 0.549

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 6.4 Maximum Non-Detect 1.856

Minimum Non-Detect 4 Minimum Non-Detect 1.386

SD of Detected 41.49 SD of Detected 1.272

Mean of Detected 14.94 Mean of Detected 1.213

Maximum Detected 140 Maximum Detected 4.942

Raw Statistics Log-transformed Statistics

Minimum Detected 1.5 Minimum Detected 0.405

Number of Missing Values 3 Percent Non-Detects 26.67%

Number of Distinct Detected Data 10 Number of Non-Detect Data 4

Number of Valid Data 15 Number of Detected Data 11

Hexachlorobenzene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.125

   95% Adjusted Gamma UCL 0.135

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.216

   95% Approximate Gamma UCL 0.129

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.153

97.5% Chebyshev(Mean, Sd) UCL 0.174

Kolmogorov-Smirnov 5% Critical Value 0.279    95% BCA Bootstrap UCL 0.123

Kolmogorov-Smirnov Test Statistic 0.293    95% Percentile Bootstrap UCL 0.122

Anderson-Darling 5% Critical Value 0.722    95% Hall's Bootstrap UCL 0.118

Anderson-Darling Test Statistic 0.724    95% Bootstrap-t UCL 0.128

   95% Standard Bootstrap UCL 0.122
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.813 Shapiro Wilk Test Statistic 0.946

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.0196 Maximum Non-Detect -3.932

Minimum Non-Detect 0.0196 Minimum Non-Detect -3.932

SD of Detected 0.0645 SD of Detected 1.257

Mean of Detected 0.0604 Mean of Detected -3.415

Maximum Detected 0.172 Maximum Detected -1.76

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00456 Minimum Detected -5.39

Percent Non-Detects 11.11%

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 9 Number of Detected Data 8

Note: DL/2 is not a recommended method.

Hexachlorobutadiene

   95% Adjusted Gamma UCL 34.02

   95% Gamma Approximate UCL 30.95

Nu star 14.97 Potential UCLs to Use

AppChi2 7.242  97.5% KM (Chebyshev) UCL 69.63

Theta star 30

k star 0.499 99% KM (Chebyshev) UCL 104.1

SD 35.08 97.5% KM (Chebyshev) UCL 69.63

Median 2.29 95% KM (Chebyshev) UCL 52.09

Mean 14.97    95% KM (Percentile Bootstrap) UCL 29.79

Maximum 140    95% KM (BCA) UCL 30.04

Minimum 1.5    95% KM (bootstrap t) UCL 560.3

Assuming Gamma Distribution    95% KM (z) UCL 26.85

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 27.72

Data not Gamma Distributed at 5% Significance Level SE of Mean 9.299

   95% KM (t) UCL 27.94

5% K-S Critical Value 0.271 SD 34.34

K-S Test Statistic 0.794 Mean 11.56

A-D Test Statistic 3.015 Nonparametric Statistics

5% A-D Critical Value 0.794 Kaplan-Meier (KM) Method

nu star 8.299

k star (bias corrected) 0.377 Data do not follow a Discernable Distribution (0.05)

Theta Star 39.59

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Percent Non-Detects 88.89%

Number of Distinct Detected Data 1 Number of Non-Detect Data 8

General Statistics

Number of Valid Data 9 Number of Detected Data 1

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

   95% Adjusted Gamma UCL 0.153

   95% Gamma Approximate UCL 0.126

Nu star 11.79 Potential UCLs to Use

AppChi2 5.089    95% KM (Chebyshev) UCL 0.147

Theta star 0.0832

k star 0.655 99% KM (Chebyshev) UCL 0.264

SD 0.0629 97.5% KM (Chebyshev) UCL 0.186

Median 0.0217 95% KM (Chebyshev) UCL 0.147

Mean 0.0545    95% KM (Percentile Bootstrap) UCL 0.0903

Maximum 0.172    95% KM (BCA) UCL 0.0924

Minimum 0.00456    95% KM (bootstrap t) UCL 0.137

Assuming Gamma Distribution    95% KM (z) UCL 0.0895

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0937

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.021

   95% KM (t) UCL 0.094

5% K-S Critical Value 0.302 SD 0.0589

K-S Test Statistic 0.737 Mean 0.055

A-D Test Statistic 0.383 Nonparametric Statistics

5% A-D Critical Value 0.737 Kaplan-Meier (KM) Method

nu star 10.88

k star (bias corrected) 0.68 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0888

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0954

   95% Percentile Bootstrap UCL 0.0883

   95% MLE (Tiku) UCL 0.0926 SD in Original Scale 0.0626

   95% MLE (t) UCL 0.0834 Mean in Original Scale 0.0548

SD 0.0882 SD in Log Scale 1.245

Mean 0.0287 Mean in Log Scale -3.551

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0936    95%  H-Stat (DL/2) UCL 0.36

SD 0.0626 SD 1.243

Mean 0.0548 Mean -3.549

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818
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nu star     N/A    

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 9.152

   95% Percentile Bootstrap UCL 9.11

   95% MLE (Tiku) UCL 9.76 SD in Original Scale 0.592

   95% MLE (t) UCL 9.668 Mean in Original Scale 8.824

SD 0.216 SD in Log Scale 0.0669

Mean 9.534 Mean in Log Scale 2.175

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 7.754    95%  H-Stat (DL/2) UCL 7.94

SD 2.454 SD 0.363

Mean 6.233 Mean 1.768

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Shapiro Wilk Test Statistic 0.893 Shapiro Wilk Test Statistic 0.896

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Maximum Non-Detect 9.2 Maximum Non-Detect 2.219

Minimum Non-Detect 9.2 Minimum Non-Detect 2.219

SD of Detected 0.265 SD of Detected 0.0277

Mean of Detected 9.5 Mean of Detected 2.251

Maximum Detected 9.8 Maximum Detected 2.282

Raw Statistics Log-transformed Statistics

Minimum Detected 9.3 Minimum Detected 2.23

Percent Non-Detects 66.67%

Number of Distinct Detected Data 3 Number of Non-Detect Data 6

Isophorone

General Statistics

Number of Valid Data 9 Number of Detected Data 3

The data set for variable Indeno(1,2,3-cd)pyrene was not processed!
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   95% DL/2 (t) UCL 0.096    95%  H-Stat (DL/2) UCL 0.114

SD 0.0864 SD 1.583

Mean 0.0567 Mean -3.756

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.506 Shapiro Wilk Test Statistic 0.821

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 26.67%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 11

Maximum Non-Detect 0.008 Maximum Non-Detect -4.828

Minimum Non-Detect 0.004 Minimum Non-Detect -5.521

SD of Detected 0.0941 SD of Detected 0.79

Mean of Detected 0.0764 Mean of Detected -2.925

Maximum Detected 0.356 Maximum Detected -1.033

Raw Statistics Log-transformed Statistics

Minimum Detected 0.012 Minimum Detected -4.423

Number of Missing Values 3 Percent Non-Detects 26.67%

Number of Distinct Detected Data 11 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 15 Number of Detected Data 11

Note: DL/2 is not a recommended method.

Lead

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 9.8

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 9.485

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 10

SD     N/A    97.5% KM (Chebyshev) UCL 9.765

Median     N/A    95% KM (Chebyshev) UCL 9.645

Mean     N/A       95% KM (Percentile Bootstrap) UCL 9.8

Maximum     N/A       95% KM (BCA) UCL 9.8

Minimum     N/A       95% KM (bootstrap t) UCL 9.55

Assuming Gamma Distribution    95% KM (z) UCL 9.472

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.473

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0638

   95% KM (t) UCL 9.485

5% K-S Critical Value     N/A    SD 0.156

K-S Test Statistic     N/A    Mean 9.367

A-D Test Statistic 0.402 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
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UCL Statistics

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.023 SD of Detected 1.088

Mean of Detected 1.448 Mean of Detected -0.0516

Maximum Detected 2.81 Maximum Detected 1.033

Raw Statistics Log-transformed Statistics

Minimum Detected 0.191 Minimum Detected -1.655

Number of Missing Values 3 Percent Non-Detects 0.00%

Number of Distinct Detected Data 15 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 15 Number of Detected Data 15

Note: DL/2 is not a recommended method.

Manganese

   95% Adjusted Gamma UCL 0.156

   95% Gamma Approximate UCL 0.14

Nu star 11.67 Potential UCLs to Use

AppChi2 5.013    95% KM (BCA) UCL 0.115

Theta star 0.155

k star 0.389 99% KM (Chebyshev) UCL 0.28

SD 0.0845 97.5% KM (Chebyshev) UCL 0.198

Median 0.0472 95% KM (Chebyshev) UCL 0.156

Mean 0.0601    95% KM (Percentile Bootstrap) UCL 0.102

Maximum 0.356    95% KM (BCA) UCL 0.115

Minimum 1E-09    95% KM (bootstrap t) UCL 0.186

Assuming Gamma Distribution    95% KM (z) UCL 0.0957

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0948

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0222

   95% KM (t) UCL 0.0983

5% K-S Critical Value 0.26 SD 0.082

K-S Test Statistic 0.742 Mean 0.0592

A-D Test Statistic 1.448 Nonparametric Statistics

5% A-D Critical Value 0.742 Kaplan-Meier (KM) Method

nu star 26.3

k star (bias corrected) 1.195 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0639

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.124

   95% Percentile Bootstrap UCL 0.0968

   95% MLE (Tiku) UCL 0.0869 SD in Original Scale 0.0851

   95% MLE (t) UCL 0.0858 Mean in Original Scale 0.0587

SD 0.103 SD in Log Scale 1.032

Mean 0.039 Mean in Log Scale -3.377

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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Number of Missing Values 3 Percent Non-Detects 0.00%

Number of Distinct Detected Data 12 Number of Non-Detect Data 0

Mercury

General Statistics

Number of Valid Data 12 Number of Detected Data 12

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 2.423

   95% Gamma Approximate UCL 2.286

Nu star 33.19 Potential UCLs to Use

AppChi2 21.02  97.5% KM (Chebyshev) UCL 3.097

Theta star 1.309

k star 1.106 99% KM (Chebyshev) UCL 4.076

SD 1.023 97.5% KM (Chebyshev) UCL 3.097

Median 1.86 95% KM (Chebyshev) UCL 2.599

Mean 1.448    95% KM (Percentile Bootstrap) UCL 1.881

Maximum 2.81    95% KM (BCA) UCL 1.863

Minimum 0.191    95% KM (bootstrap t) UCL 1.879

Assuming Gamma Distribution    95% KM (z) UCL 1.882

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.913

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.264

   95% KM (t) UCL 1.913

5% K-S Critical Value 0.226 SD 0.988

K-S Test Statistic 0.757 Mean 1.448

A-D Test Statistic 1.55 Nonparametric Statistics

5% A-D Critical Value 0.757 Kaplan-Meier (KM) Method

nu star 33.19

k star (bias corrected) 1.106 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.309

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.913    95%  H-Stat (DL/2) UCL 3.97

SD 1.023 SD 1.088

Mean 1.448 Mean -0.0516

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.814 Shapiro Wilk Test Statistic 0.775

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

A B C D E F G H I J K L

   95% Gamma Approximate UCL 0.118

Nu star 73.91 Potential UCLs to Use

AppChi2 55.11    95% KM (Chebyshev) UCL 0.153

Theta star 0.0285

k star 3.08 99% KM (Chebyshev) UCL 0.237

SD 0.0519 97.5% KM (Chebyshev) UCL 0.182

Median 0.0669 95% KM (Chebyshev) UCL 0.153

Mean 0.0879    95% KM (Percentile Bootstrap) UCL 0.114

Maximum 0.191    95% KM (BCA) UCL 0.11

Minimum 0.0411    95% KM (bootstrap t) UCL 0.136

Assuming Gamma Distribution    95% KM (z) UCL 0.113

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.115

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.015

   95% KM (t) UCL 0.115

5% K-S Critical Value 0.246 SD 0.0497

K-S Test Statistic 0.736 Mean 0.0879

A-D Test Statistic 1.011 Nonparametric Statistics

5% A-D Critical Value 0.736 Kaplan-Meier (KM) Method

nu star 73.91

k star (bias corrected) 3.08 Data appear Lognormal at 5% Significance Level

Theta Star 0.0285

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.115    95%  H-Stat (DL/2) UCL 0.121

SD 0.0519 SD 0.503

Mean 0.0879 Mean -2.561

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

Shapiro Wilk Test Statistic 0.751 Shapiro Wilk Test Statistic 0.862

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0519 SD of Detected 0.503

Mean of Detected 0.0879 Mean of Detected -2.561

Maximum Detected 0.191 Maximum Detected -1.655

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0411 Minimum Detected -3.192
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SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.129    95%  H-Stat (DL/2) UCL 10838

SD 1.969 SD 3.309

Mean 1.234 Mean -2.684

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 4.8 Maximum Non-Detect 1.569

Minimum Non-Detect 0.00241 Minimum Non-Detect -6.028

SD of Detected 5.086 SD of Detected 4.917

Mean of Detected 3.603 Mean of Detected -1.503

Maximum Detected 7.2 Maximum Detected 1.974

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00688 Minimum Detected -4.979

Number of Missing Values 3 Percent Non-Detects 86.67%

Number of Distinct Detected Data 2 Number of Non-Detect Data 13

General Statistics

Number of Valid Data 15 Number of Detected Data 2

Note: DL/2 is not a recommended method.

Methoxychlor

   95% Adjusted Gamma UCL 0.123
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Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 55.56%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 2.1 Maximum Non-Detect 0.742

Minimum Non-Detect 1.8 Minimum Non-Detect 0.588

SD of Detected 2.234 SD of Detected 0.501

Mean of Detected 4.775 Mean of Detected 1.473

Maximum Detected 6.8 Maximum Detected 1.917

Raw Statistics Log-transformed Statistics

Minimum Detected 2.6 Minimum Detected 0.956

Percent Non-Detects 55.56%

Number of Distinct Detected Data 4 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 9 Number of Detected Data 4

Note: DL/2 is not a recommended method.

Naphthalene

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       99% KM (Chebyshev) UCL 7.005

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 7.005

SD     N/A    97.5% KM (Chebyshev) UCL 4.578

Median     N/A    95% KM (Chebyshev) UCL 3.342

Mean     N/A       95% KM (Percentile Bootstrap) UCL 7.2

Maximum     N/A       95% KM (BCA) UCL     N/A    

Minimum     N/A       95% KM (bootstrap t) UCL 0.486

Assuming Gamma Distribution    95% KM (z) UCL 1.564

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.325

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.655

   95% KM (t) UCL 1.64

5% K-S Critical Value     N/A    SD 1.794

K-S Test Statistic     N/A    Mean 0.486

A-D Test Statistic 0.366 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    



2333

2334

2335

2336

2337

2338

2339

2340

2341

2342

2343

2344

2345

2346

2347

2348

2349

2350

2351

2352

2353

2354

2355

2356

2357

2358

2359

2360

2361

2362

2363

2364

2365

2366

2367

2368

2369

2370

2371

2372

2373

2374

2375

2376

2377

2378

2379

2380

2381

2382

2383

2384

2385

A B C D E F G H I J K L

General Statistics

Note: DL/2 is not a recommended method.

Nickel

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL 5.783    95% KM (Percentile Bootstrap) UCL 6.622

Nu star 142.4 Potential UCLs to Use

AppChi2 115.8    95% KM (t) UCL 4.771

Theta star 0.595

k star 7.91 99% KM (Chebyshev) UCL 10.01

SD 1.417 97.5% KM (Chebyshev) UCL 7.611

Median 4.627 95% KM (Chebyshev) UCL 6.39

Mean 4.704    95% KM (Percentile Bootstrap) UCL 6.622

Maximum 6.8    95% KM (BCA) UCL 6.667

Minimum 2.6    95% KM (bootstrap t) UCL 4.217

Assuming Gamma Distribution    95% KM (z) UCL 4.632

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.601

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.648

   95% KM (t) UCL 4.771

5% K-S Critical Value 0.396 SD 1.683

K-S Test Statistic 0.659 Mean 3.567

A-D Test Statistic 0.543 Nonparametric Statistics

5% A-D Critical Value 0.659 Kaplan-Meier (KM) Method

nu star 12.69

k star (bias corrected) 1.586 Data appear Normal at 5% Significance Level

Theta Star 3.011

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 4.157

   95% Percentile Bootstrap UCL 4.005

   95% MLE (Tiku) UCL 4.493 SD in Original Scale 2.441

   95% MLE (t) UCL 3.809 Mean in Original Scale 2.655

SD 3.477 SD in Log Scale 0.9

Mean 1.654 Mean in Log Scale 0.611

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 4.169    95%  H-Stat (DL/2) UCL 3.148

SD 2.424 SD 0.848

Mean 2.667 Mean 0.642

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.806 Shapiro Wilk Test Statistic 0.823

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
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Theta star 0.168

k star 0.393 99% KM (Chebyshev) UCL 0.307

SD 0.094 97.5% KM (Chebyshev) UCL 0.218

Median 0.04 95% KM (Chebyshev) UCL 0.172

Mean 0.0659    95% KM (Percentile Bootstrap) UCL 0.114

Maximum 0.396    95% KM (BCA) UCL 0.115

Minimum 1E-09    95% KM (bootstrap t) UCL 0.225

Assuming Gamma Distribution    95% KM (z) UCL 0.106

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.109

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0242

   95% KM (t) UCL 0.109

5% K-S Critical Value 0.233 SD 0.0903

K-S Test Statistic 0.751 Mean 0.0667

A-D Test Statistic 1.405 Nonparametric Statistics

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

nu star 33.33

k star (bias corrected) 1.19 Data appear Lognormal at 5% Significance Level

Theta Star 0.0593

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.129

   95% Percentile Bootstrap UCL 0.113

   95% MLE (Tiku) UCL 0.103 SD in Original Scale 0.0936

   95% MLE (t) UCL 0.105 Mean in Original Scale 0.0664

SD 0.0953 SD in Log Scale 0.879

Mean 0.0621 Mean in Log Scale -3.151

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.109    95%  H-Stat (DL/2) UCL 0.164

SD 0.0939 SD 1.251

Mean 0.0659 Mean -3.291

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Shapiro Wilk Test Statistic 0.486 Shapiro Wilk Test Statistic 0.876

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.002 Maximum Non-Detect -6.215

Minimum Non-Detect 0.002 Minimum Non-Detect -6.215

SD of Detected 0.0957 SD of Detected 0.779

Mean of Detected 0.0706 Mean of Detected -3.033

Maximum Detected 0.396 Maximum Detected -0.926

Raw Statistics Log-transformed Statistics

Minimum Detected 0.012 Minimum Detected -4.423

Number of Missing Values 3 Percent Non-Detects 6.67%

Number of Distinct Detected Data 14 Number of Non-Detect Data 1

Number of Valid Data 15 Number of Detected Data 14
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   95% BCA Bootstrap UCL 8.385

   95% Percentile Bootstrap UCL 8.352

   95% MLE (Tiku) UCL 8.87 SD in Original Scale 4.099

   95% MLE (t) UCL 8.34 Mean in Original Scale 6.081

SD 5.1 SD in Log Scale 0.669

Mean 5.178 Mean in Log Scale 1.605

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 8.408    95%  H-Stat (DL/2) UCL 8.02

SD 4.665 SD 1.06

Mean 5.517 Mean 1.281

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Statistic 0.928

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 44.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 4.4 Maximum Non-Detect 1.482

Minimum Non-Detect 1.7 Minimum Non-Detect 0.531

SD of Detected 3.492 SD of Detected 0.408

Mean of Detected 8.84 Mean of Detected 2.114

Maximum Detected 13 Maximum Detected 2.565

Raw Statistics Log-transformed Statistics

Minimum Detected 4.9 Minimum Detected 1.589

Percent Non-Detects 44.44%

Number of Distinct Detected Data 5 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 9 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Phenanthrene

   95% Adjusted Gamma UCL 0.17

   95% Gamma Approximate UCL 0.153

Nu star 11.78 Potential UCLs to Use

AppChi2 5.08    95% KM (Chebyshev) UCL 0.172
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.918 Shapiro Wilk Test Statistic 0.924

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 0.207

Coefficient of Variation 0.579

SD 1.418

Median 2.6 SD of log Data 0.681

Mean 2.449 Mean of log Data 0.712

Maximum 4.5 Maximum of Log Data 1.504

Raw Statistics Log-transformed Statistics

Minimum 0.64 Minimum of Log Data -0.446

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Note: DL/2 is not a recommended method.

Pyrene

   95% Adjusted Gamma UCL 10.6

   95% Gamma Approximate UCL 10.17    95% KM (Percentile Bootstrap) UCL 9.722

Nu star 160.8 Potential UCLs to Use

AppChi2 132.5    95% KM (t) UCL 9.197

Theta star 0.938

k star 8.934 99% KM (Chebyshev) UCL 18.37

SD 2.529 97.5% KM (Chebyshev) UCL 14.17

Median 7.8 95% KM (Chebyshev) UCL 12.03

Mean 8.378    95% KM (Percentile Bootstrap) UCL 9.722

Maximum 13    95% KM (BCA) UCL 12.11

Minimum 4.9    95% KM (bootstrap t) UCL 9.855

Assuming Gamma Distribution    95% KM (z) UCL 8.953

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.084

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.134

   95% KM (t) UCL 9.197

5% K-S Critical Value 0.358 SD 3.042

K-S Test Statistic 0.68 Mean 7.089

A-D Test Statistic 0.337 Nonparametric Statistics

5% A-D Critical Value 0.68 Kaplan-Meier (KM) Method

nu star 32.71

k star (bias corrected) 3.271 Data appear Normal at 5% Significance Level

Theta Star 2.703

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Those methods will return a 'N/A' value on your output display!

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Maximum Non-Detect 0.3 Maximum Non-Detect -1.204

Minimum Non-Detect 0.3 Minimum Non-Detect -1.204

SD of Detected 0.0441 SD of Detected 0.179

Mean of Detected 0.222 Mean of Detected -1.519

Maximum Detected 0.3 Maximum Detected -1.204

Raw Statistics Log-transformed Statistics

Minimum Detected 0.2 Minimum Detected -1.609

Number of Missing Values 4 Percent Non-Detects 30.77%

Number of Distinct Detected Data 2 Number of Non-Detect Data 4

Number of Valid Data 13 Number of Detected Data 9

Selenium

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 3.328

   95% Adjusted Gamma UCL 4.174

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.15

   95% Approximate Gamma UCL 3.79

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.509

97.5% Chebyshev(Mean, Sd) UCL 5.4

Kolmogorov-Smirnov 5% Critical Value 0.281    95% BCA Bootstrap UCL 3.216

Kolmogorov-Smirnov Test Statistic 0.173    95% Percentile Bootstrap UCL 3.171

Anderson-Darling 5% Critical Value 0.727    95% Hall's Bootstrap UCL 3.116

Anderson-Darling Test Statistic 0.352    95% Bootstrap-t UCL 3.38

   95% Standard Bootstrap UCL 3.181

Adjusted Chi Square Value 21.09    95% Jackknife UCL 3.328

Adjusted Level of Significance 0.0231    95% CLT UCL 3.226

nu star 35.94

Approximate Chi Square Value (.05) 23.22 Nonparametric Statistics

k star (bias corrected) 1.996 Data appear Normal at 5% Significance Level

Theta Star 1.227

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 3.333    99% Chebyshev (MVUE) UCL 8.256

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 5.018

   95% Adjusted-CLT UCL 3.261  97.5% Chebyshev (MVUE) UCL 6.111

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.328    95% H-UCL 4.788
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Note: DL/2 is not a recommended method.

Thallium

   95% Adjusted Gamma UCL 0.242

   95% Gamma Approximate UCL 0.239

Nu star 917.7 Potential UCLs to Use

AppChi2 848.4    95% KM (BCA) UCL     N/A    

Theta star 0.00627

k star 35.3 99% KM (Chebyshev) UCL 0.321

SD 0.0366 97.5% KM (Chebyshev) UCL 0.282

Median 0.2 95% KM (Chebyshev) UCL 0.262

Mean 0.221    95% KM (Percentile Bootstrap) UCL     N/A    

Maximum 0.3    95% KM (BCA) UCL     N/A    

Minimum 0.2    95% KM (bootstrap t) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 0.233

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL     N/A    

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0106

   95% KM (t) UCL 0.234

5% K-S Critical Value 0.279 SD 0.0361

K-S Test Statistic 0.721 Mean 0.215

A-D Test Statistic 2.288 Nonparametric Statistics

5% A-D Critical Value 0.721 Kaplan-Meier (KM) Method

nu star 396.6

k star (bias corrected) 22.03 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0101

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.242

   95% Percentile Bootstrap UCL 0.234

SD in Original Scale 0.0378

Mean in Original Scale 0.218

MLE method failed to converge properly Mean in Log Scale -1.536

SD in Log Scale 0.155

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.225    95%  H-Stat (DL/2) UCL 0.227

SD 0.05 SD 0.233

Mean 0.2 Mean -1.636

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Shapiro Wilk Test Statistic 0.536 Shapiro Wilk Test Statistic 0.536

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.
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k star 0.489 99% KM (Chebyshev) UCL 0.00626

SD 0.00165 97.5% KM (Chebyshev) UCL 0.00466

Median 0.0016 95% KM (Chebyshev) UCL 0.00385

Mean 0.00201    95% KM (Percentile Bootstrap) UCL 0.00273

Maximum 0.0062    95% KM (BCA) UCL 0.00277

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00302

Assuming Gamma Distribution    95% KM (z) UCL 0.00268

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00271

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0004315

   95% KM (t) UCL 0.00273

5% K-S Critical Value 0.258 SD 0.00159

K-S Test Statistic 0.738 Mean 0.00197

A-D Test Statistic 0.338 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

nu star 37.46

k star (bias corrected) 1.703 Data appear Normal at 5% Significance Level

Theta Star 0.00141

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00275

   95% Percentile Bootstrap UCL 0.00265

   95% MLE (Tiku) UCL 0.00254 SD in Original Scale 0.00171

   95% MLE (t) UCL 0.00247 Mean in Original Scale 0.0019

SD 0.00215 SD in Log Scale 0.9

Mean 0.00149 Mean in Log Scale -6.632

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.00266    95%  H-Stat (DL/2) UCL 0.00372

SD 0.00173 SD 0.945

Mean 0.00187 Mean -6.681

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Shapiro Wilk Test Statistic 0.882 Shapiro Wilk Test Statistic 0.93

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.0008 Maximum Non-Detect -7.131

Minimum Non-Detect 0.0008 Minimum Non-Detect -7.131

SD of Detected 0.00173 SD of Detected 0.734

Mean of Detected 0.00241 Mean of Detected -6.266

Maximum Detected 0.0062 Maximum Detected -5.083

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00075 Minimum Detected -7.195

Number of Missing Values 3 Percent Non-Detects 26.67%

Number of Distinct Detected Data 11 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 15 Number of Detected Data 11
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k star (bias corrected) 2.084 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1197    95%  H-Stat (DL/2) UCL 1864

SD 431.1 SD 0.589

Mean 842.5 Mean 6.604

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.861 Shapiro Wilk Test Statistic 0.855

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 431.1 SD of Detected 0.589

Mean of Detected 842.5 Mean of Detected 6.604

Maximum Detected 1295 Maximum Detected 7.166

Raw Statistics Log-transformed Statistics

Minimum Detected 350 Minimum Detected 5.858

Number of Missing Values 12 Percent Non-Detects 0.00%

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 6 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Total Aroclors

   95% Adjusted Gamma UCL 0.00462

   95% Gamma Approximate UCL 0.0042    95% KM (Percentile Bootstrap) UCL 0.00273

Nu star 14.67 Potential UCLs to Use

AppChi2 7.031    95% KM (t) UCL 0.00273

Theta star 0.00412
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Mean 8.937 Mean 2.123

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Test Statistic 0.928

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 69.23%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 11 Maximum Non-Detect 2.398

Minimum Non-Detect 7.1 Minimum Non-Detect 1.96

SD of Detected 2.305 SD of Detected 0.215

Mean of Detected 10.22 Mean of Detected 2.303

Maximum Detected 15 Maximum Detected 2.708

Raw Statistics Log-transformed Statistics

Minimum Detected 7.712 Minimum Detected 2.043

Number of Missing Values 5 Percent Non-Detects 23.08%

Number of Distinct Detected Data 10 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 13 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Total Chlordanes

   95% Adjusted Gamma UCL 1778

   95% Gamma Approximate UCL 1441    95% KM (Percentile Bootstrap) UCL 1112

Nu star 25.01 Potential UCLs to Use

AppChi2 14.62    95% KM (t) UCL 1197

Theta star 404.3

k star 2.084 99% KM (Chebyshev) UCL 2594

SD 431.1 97.5% KM (Chebyshev) UCL 1942

Median 865 95% KM (Chebyshev) UCL 1610

Mean 842.5    95% KM (Percentile Bootstrap) UCL 1112

Maximum 1295    95% KM (BCA) UCL 1103

Minimum 350    95% KM (bootstrap t) UCL 1203

Assuming Gamma Distribution    95% KM (z) UCL 1132

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1197

Data appear Gamma Distributed at 5% Significance Level SE of Mean 176

   95% KM (t) UCL 1197

5% K-S Critical Value 0.334 SD 393.6

K-S Test Statistic 0.7 Mean 842.5

A-D Test Statistic 0.471 Nonparametric Statistics

5% A-D Critical Value 0.7 Kaplan-Meier (KM) Method

nu star 25.01

Theta Star 404.3
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Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 50.27 SD of Detected 0.816

Mean of Detected 50.03 Mean of Detected 3.57

Maximum Detected 201.7 Maximum Detected 5.307

Raw Statistics Log-transformed Statistics

Minimum Detected 11.46 Minimum Detected 2.439

Number of Missing Values 3 Percent Non-Detects 0.00%

Number of Distinct Detected Data 15 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 15 Number of Detected Data 15

Note: DL/2 is not a recommended method.

Total DDD

   95% Adjusted Gamma UCL 11.34

   95% Gamma Approximate UCL 11.15    95% KM (Percentile Bootstrap) UCL 10.82

Nu star 443 Potential UCLs to Use

AppChi2 395.2    95% KM (t) UCL 10.88

Theta star 0.584

k star 17.04 99% KM (Chebyshev) UCL 16

SD 2.246 97.5% KM (Chebyshev) UCL 13.68

Median 9.503 95% KM (Chebyshev) UCL 12.5

Mean 9.948    95% KM (Percentile Bootstrap) UCL 10.82

Maximum 15    95% KM (BCA) UCL 10.87

Minimum 6.524    95% KM (bootstrap t) UCL 11.21

Assuming Gamma Distribution    95% KM (z) UCL 10.8

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.87

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.626

   95% KM (t) UCL 10.88

5% K-S Critical Value 0.266 SD 2.117

K-S Test Statistic 0.725 Mean 9.768

A-D Test Statistic 0.406 Nonparametric Statistics

5% A-D Critical Value 0.725 Kaplan-Meier (KM) Method

nu star 330.7

k star (bias corrected) 16.54 Data appear Normal at 5% Significance Level

Theta Star 0.618

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 10.82

   95% Percentile Bootstrap UCL 10.65

   95% MLE (Tiku) UCL 14.11 SD in Original Scale 2.362

   95% MLE (t) UCL 13.6 Mean in Original Scale 9.627

SD 1.404 SD in Log Scale 0.236

Mean 12.91 Mean in Log Scale 2.238

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 10.51    95%  H-Stat (DL/2) UCL 9.581

SD 3.182 SD 0.401
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Number of Distinct Detected Data 15 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 15 Number of Detected Data 15

Note: DL/2 is not a recommended method.

Total DDE

   95% Adjusted Gamma UCL 79.6

   95% Gamma Approximate UCL 75.55

Nu star 39.86 Potential UCLs to Use

AppChi2 26.39    95% KM (Chebyshev) UCL 106.6

Theta star 37.65

k star 1.329 99% KM (Chebyshev) UCL 179.2

SD 50.27 97.5% KM (Chebyshev) UCL 131.1

Median 30.8 95% KM (Chebyshev) UCL 106.6

Mean 50.03    95% KM (Percentile Bootstrap) UCL 71.48

Maximum 201.7    95% KM (BCA) UCL 73.68

Minimum 11.46    95% KM (bootstrap t) UCL 97.41

Assuming Gamma Distribution    95% KM (z) UCL 71.38

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 72.89

Data appear Gamma Distributed at 5% Significance Level SE of Mean 12.98

   95% KM (t) UCL 72.89

5% K-S Critical Value 0.225 SD 48.56

K-S Test Statistic 0.752 Mean 50.03

A-D Test Statistic 0.494 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

nu star 39.86

k star (bias corrected) 1.329 Data appear Gamma Distributed at 5% Significance Level

Theta Star 37.65

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 72.89    95%  H-Stat (DL/2) UCL 84.84

SD 50.27 SD 0.816

Mean 50.03 Mean 3.57

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.73 Shapiro Wilk Test Statistic 0.961

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Nu star 106.1 Potential UCLs to Use

AppChi2 83.3    95% KM (BCA) UCL 117.8

Theta star 26.57

k star 3.536 99% KM (Chebyshev) UCL 229.6

SD 52.8 97.5% KM (Chebyshev) UCL 179.1

Median 87.25 95% KM (Chebyshev) UCL 153.4

Mean 93.96    95% KM (Percentile Bootstrap) UCL 117.9

Maximum 252.5    95% KM (BCA) UCL 117.8

Minimum 35.44    95% KM (bootstrap t) UCL 132.4

Assuming Gamma Distribution    95% KM (z) UCL 116.4

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 118

Data appear Gamma Distributed at 5% Significance Level SE of Mean 13.63

   95% KM (t) UCL 118

5% K-S Critical Value 0.222 SD 51.01

K-S Test Statistic 0.739 Mean 93.96

A-D Test Statistic 0.316 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

nu star 106.1

k star (bias corrected) 3.536 Data appear Gamma Distributed at 5% Significance Level

Theta Star 26.57

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 118    95%  H-Stat (DL/2) UCL 123.4

SD 52.8 SD 0.492

Mean 93.96 Mean 4.424

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.815 Shapiro Wilk Test Statistic 0.973

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 52.8 SD of Detected 0.492

Mean of Detected 93.96 Mean of Detected 4.424

Maximum Detected 252.5 Maximum Detected 5.531

Raw Statistics Log-transformed Statistics

Minimum Detected 35.44 Minimum Detected 3.568

Number of Missing Values 3 Percent Non-Detects 0.00%
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3002

3003
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Assuming Gamma Distribution    95% KM (z) UCL 17.12

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 4.782

   95% KM (t) UCL 17.67

5% K-S Critical Value 0.283 SD 17.57

K-S Test Statistic 0.789 Mean 9.251

A-D Test Statistic 0.715 Nonparametric Statistics

5% A-D Critical Value 0.789 Kaplan-Meier (KM) Method

nu star 7.378

k star (bias corrected) 0.369 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 36.49

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 21.04

   95% Percentile Bootstrap UCL 17.29

SD in Original Scale 18.11

Mean in Original Scale 9.418

MLE yields a negative mean Mean in Log Scale 0.674

SD in Log Scale 1.807

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 18.21    95%  H-Stat (DL/2) UCL 30.98

SD 17.79 SD 1.585

Mean 10.12 Mean 1.142

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.692 Shapiro Wilk Test Statistic 0.885

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 6.9 Maximum Non-Detect 1.932

Minimum Non-Detect 6.9 Minimum Non-Detect 1.932

SD of Detected 21.33 SD of Detected 1.975

Mean of Detected 13.46 Mean of Detected 1.094

Maximum Detected 63 Maximum Detected 4.143

Raw Statistics Log-transformed Statistics

Minimum Detected 0.328 Minimum Detected -1.115

Number of Missing Values 3 Percent Non-Detects 33.33%

Number of Distinct Detected Data 10 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 15 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Total DDT

   95% Adjusted Gamma UCL 123.3

   95% Gamma Approximate UCL 119.6
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nu star 123.1

Approximate Chi Square Value (.05) 98.46 Nonparametric Statistics

k star (bias corrected) 6.838 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.414

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 3.456    99% Chebyshev (MVUE) UCL 5.927

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.184

   95% Adjusted-CLT UCL 3.464  97.5% Chebyshev (MVUE) UCL 4.772

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 3.441    95% H-UCL 3.605

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.822 Shapiro Wilk Test Statistic 0.855

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 0.801

Coefficient of Variation 0.348

SD 0.985

Median 2.443 SD of log Data 0.329

Mean 2.83 Mean of log Data 0.99

Maximum 4.372 Maximum of Log Data 1.475

Raw Statistics Log-transformed Statistics

Minimum 1.884 Minimum of Log Data 0.633

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

   95% Adjusted Gamma UCL 29.79

   95% Gamma Approximate UCL 27.21

Nu star 16.03 Potential UCLs to Use

AppChi2 7.981    95% KM (BCA) UCL 17.88

Theta star 25.37

k star 0.534 99% KM (Chebyshev) UCL 56.83

SD 17.14 97.5% KM (Chebyshev) UCL 39.11

Median 12.31 95% KM (Chebyshev) UCL 30.09

Mean 13.55    95% KM (Percentile Bootstrap) UCL 16.91

Maximum 63    95% KM (BCA) UCL 17.88

Minimum 0.328    95% KM (bootstrap t) UCL 36.73

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 17.52
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nu star 11.93

k star (bias corrected) 0.663 Data do not follow a Discernable Distribution (0.05)

Theta Star 68688

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 101844    99% Chebyshev (MVUE) UCL 144714

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 82639

   95% Adjusted-CLT UCL 120829  97.5% Chebyshev (MVUE) UCL 103580

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 97232    95% H-UCL 102571

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.436 Shapiro Wilk Test Statistic 0.616

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 2.985

Coefficient of Variation 1.833

SD 83425

Median 17525 SD of log Data 0.941

Mean 45521 Mean of log Data 10.06

Maximum 267700 Maximum of Log Data 12.5

Raw Statistics Log-transformed Statistics

Minimum 12553 Minimum of Log Data 9.438

Number of Valid Observations 9 Number of Distinct Observations 9

Total Dioxin-like PCBs

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 3.538

   95% Adjusted Gamma UCL 3.713

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.099

   95% Approximate Gamma UCL 3.538

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.262

97.5% Chebyshev(Mean, Sd) UCL 4.882

Kolmogorov-Smirnov 5% Critical Value 0.279    95% BCA Bootstrap UCL 3.375

Kolmogorov-Smirnov Test Statistic 0.237    95% Percentile Bootstrap UCL 3.343

Anderson-Darling 5% Critical Value 0.722    95% Hall's Bootstrap UCL 3.301

Anderson-Darling Test Statistic 0.704    95% Bootstrap-t UCL 3.69

   95% Standard Bootstrap UCL 3.351

Adjusted Chi Square Value 93.83    95% Jackknife UCL 3.441

Adjusted Level of Significance 0.0231    95% CLT UCL 3.371
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   95% BCA Bootstrap UCL 2.861

   95% Percentile Bootstrap UCL 2.301

SD in Original Scale 2.097

Mean in Original Scale 1.153

MLE method failed to converge properly Mean in Log Scale -0.405

SD in Log Scale 0.823

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.5    95%  H-Stat (DL/2) UCL 2.512

SD 2.095 SD 0.919

Mean 1.464 Mean -0.125

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.428 Shapiro Wilk Test Statistic 0.674

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 4 Maximum Non-Detect 1.386

Minimum Non-Detect 4 Minimum Non-Detect 1.386

SD of Detected 2.393 SD of Detected 0.914

Mean of Detected 1.303 Mean of Detected -0.371

Maximum Detected 8.1 Maximum Detected 2.092

Raw Statistics Log-transformed Statistics

Minimum Detected 0.341 Minimum Detected -1.077

Number of Missing Values 4 Percent Non-Detects 23.08%

Number of Distinct Detected Data 10 Number of Non-Detect Data 3

Number of Valid Data 13 Number of Detected Data 10

Total Endosulfan

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 166734

   95% Adjusted Gamma UCL 126842

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 322209

   95% Approximate Gamma UCL 104825

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 166734

97.5% Chebyshev(Mean, Sd) UCL 219183

Kolmogorov-Smirnov 5% Critical Value 0.288    95% BCA Bootstrap UCL 129068

Kolmogorov-Smirnov Test Statistic 0.424    95% Percentile Bootstrap UCL 100300

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 457715

Anderson-Darling Test Statistic 2.071    95% Bootstrap-t UCL 937526

   95% Standard Bootstrap UCL 87208

Adjusted Chi Square Value 4.281    95% Jackknife UCL 97232

Adjusted Level of Significance 0.0231    95% CLT UCL 91261

Approximate Chi Square Value (.05) 5.18 Nonparametric Statistics
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.478 Shapiro Wilk Test Statistic 0.725

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 2.953

Coefficient of Variation 1.483

SD 4.942

Median 1.897 SD of log Data 0.82

Mean 3.333 Mean of log Data 0.746

Maximum 16.46 Maximum of Log Data 2.801

Raw Statistics Log-transformed Statistics

Minimum 0.966 Minimum of Log Data -0.035

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Note: DL/2 is not a recommended method.

Total PCB TEQ

   95% Adjusted Gamma UCL 2.441

   95% Gamma Approximate UCL 2.249

Nu star 23.95 Potential UCLs to Use

AppChi2 13.81    95% KM (BCA) UCL 2.341

Theta star 1.408

k star 0.921 99% KM (Chebyshev) UCL 7.006

SD 2.084 97.5% KM (Chebyshev) UCL 4.818

Median 0.673 95% KM (Chebyshev) UCL 3.704

Mean 1.297    95% KM (Percentile Bootstrap) UCL 2.267

Maximum 8.1    95% KM (BCA) UCL 2.341

Minimum 0.341    95% KM (bootstrap t) UCL 9.637

Assuming Gamma Distribution    95% KM (z) UCL 2.101

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.169

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.591

   95% KM (t) UCL 2.182

5% K-S Critical Value 0.274 SD 2.018

K-S Test Statistic 0.751 Mean 1.129

A-D Test Statistic 2.017 Nonparametric Statistics

5% A-D Critical Value 0.751 Kaplan-Meier (KM) Method

nu star 14.18

k star (bias corrected) 0.709 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.839

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.412 Shapiro Wilk Test Statistic 0.64

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 2.996

Coefficient of Variation 2.56

SD 6452787

Median 308131 SD of log Data 1.413

Mean 2520900 Mean of log Data 13.19

Maximum 19722060 Maximum of Log Data 16.8

Raw Statistics Log-transformed Statistics

Minimum 210268 Minimum of Log Data 12.26

Number of Valid Observations 9 Number of Distinct Observations 9

Total PCB_Congeners

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 10.51

   95% Adjusted Gamma UCL 7.815

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 19.72

   95% Approximate Gamma UCL 6.68

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10.51

97.5% Chebyshev(Mean, Sd) UCL 13.62

Kolmogorov-Smirnov 5% Critical Value 0.286    95% BCA Bootstrap UCL 8.139

Kolmogorov-Smirnov Test Statistic 0.393    95% Percentile Bootstrap UCL 6.554

Anderson-Darling 5% Critical Value 0.739    95% Hall's Bootstrap UCL 23.09

Anderson-Darling Test Statistic 1.621    95% Bootstrap-t UCL 27.38

   95% Standard Bootstrap UCL 5.893

Adjusted Chi Square Value 6.868    95% Jackknife UCL 6.396

Adjusted Level of Significance 0.0231    95% CLT UCL 6.043

nu star 16.1

Approximate Chi Square Value (.05) 8.035 Nonparametric Statistics

k star (bias corrected) 0.895 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.725

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 6.667    99% Chebyshev (MVUE) UCL 10.71

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.275

   95% Adjusted-CLT UCL 7.775  97.5% Chebyshev (MVUE) UCL 7.771

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.396    95% H-UCL 6.747
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 1.8 Maximum Non-Detect 0.588

Minimum Non-Detect 1.8 Minimum Non-Detect 0.588

SD of Detected 2.702 SD of Detected 0.456

Mean of Detected 5.425 Mean of Detected 1.595

Maximum Detected 11 Maximum Detected 2.398

Raw Statistics Log-transformed Statistics

Minimum Detected 2.6 Minimum Detected 0.956

Percent Non-Detects 11.11%

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 9 Number of Detected Data 8

Tributyltin ion

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 23922375

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 11752624

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 23922375

   95% Approximate Gamma UCL 8762325

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11896583

97.5% Chebyshev(Mean, Sd) UCL 15953448

Kolmogorov-Smirnov 5% Critical Value 0.297    95% BCA Bootstrap UCL 8974277

Kolmogorov-Smirnov Test Statistic 0.429    95% Percentile Bootstrap UCL 6796658

Anderson-Darling 5% Critical Value 0.785    95% Hall's Bootstrap UCL 82411833

Anderson-Darling Test Statistic 2.132    95% Bootstrap-t UCL 165600000

   95% Standard Bootstrap UCL 5951375

Adjusted Chi Square Value 1.367    95% Jackknife UCL 6520656

Adjusted Level of Significance 0.0231    95% CLT UCL 6058864

nu star 6.374

Approximate Chi Square Value (.05) 1.834 Nonparametric Statistics

k star (bias corrected) 0.354 Data do not follow a Discernable Distribution (0.05)

Theta Star 7119393

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 6878645    99% Chebyshev (MVUE) UCL 7083678

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3783351

   95% Adjusted-CLT UCL 8353959  97.5% Chebyshev (MVUE) UCL 4896707

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6520656    95% H-UCL 11890052

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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Number of Missing Values 3 Percent Non-Detects 0.00%

Number of Distinct Detected Data 15 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 15 Number of Detected Data 15

Note: DL/2 is not a recommended method.

Zinc

   95% Adjusted Gamma UCL 8.168

   95% Gamma Approximate UCL 7.465    95% KM (Percentile Bootstrap) UCL 6.611

Nu star 40.32 Potential UCLs to Use

AppChi2 26.77    95% KM (t) UCL 6.796

Theta star 2.213

k star 2.24 99% KM (Chebyshev) UCL 14.13

SD 2.892 97.5% KM (Chebyshev) UCL 10.77

Median 4 95% KM (Chebyshev) UCL 9.061

Mean 4.956    95% KM (Percentile Bootstrap) UCL 6.611

Maximum 11    95% KM (BCA) UCL 6.744

Minimum 1.205    95% KM (bootstrap t) UCL 7.713

Assuming Gamma Distribution    95% KM (z) UCL 6.602

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.753

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.906

   95% KM (t) UCL 6.796

5% K-S Critical Value 0.295 SD 2.543

K-S Test Statistic 0.719 Mean 5.111

A-D Test Statistic 0.351 Nonparametric Statistics

5% A-D Critical Value 0.719 Kaplan-Meier (KM) Method

nu star 55.26

k star (bias corrected) 3.454 Data appear Normal at 5% Significance Level

Theta Star 1.571

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 6.856

   95% Percentile Bootstrap UCL 6.511

   95% MLE (Tiku) UCL 6.653 SD in Original Scale 2.831

   95% MLE (t) UCL 6.658 Mean in Original Scale 5

SD 2.907 SD in Log Scale 0.568

Mean 4.856 Mean in Log Scale 1.47

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 6.747    95%  H-Stat (DL/2) UCL 6.271

SD 2.943 SD 0.71

Mean 4.922 Mean 1.406

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.867 Shapiro Wilk Test Statistic 0.955
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   95% Gamma Approximate UCL 27.86    95% KM (Percentile Bootstrap) UCL 27.4

Nu star 840.8 Potential UCLs to Use

AppChi2 774.5    95% KM (t) UCL 27.62

Theta star 0.916

k star 28.03 99% KM (Chebyshev) UCL 36.76

SD 4.319 97.5% KM (Chebyshev) UCL 32.62

Median 24.8 95% KM (Chebyshev) UCL 30.52

Mean 25.66    95% KM (Percentile Bootstrap) UCL 27.4

Maximum 31    95% KM (BCA) UCL 27.37

Minimum 17.4    95% KM (bootstrap t) UCL 27.5

Assuming Gamma Distribution    95% KM (z) UCL 27.49

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 27.62

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.115

   95% KM (t) UCL 27.62

5% K-S Critical Value 0.221 SD 4.173

K-S Test Statistic 0.735 Mean 25.66

A-D Test Statistic 0.608 Nonparametric Statistics

5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method

nu star 840.8

k star (bias corrected) 28.03 Data appear Normal at 5% Significance Level

Theta Star 0.916

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 27.62    95%  H-Stat (DL/2) UCL 28.01

SD 4.319 SD 0.179

Mean 25.66 Mean 3.231

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.881 5% Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.915 Shapiro Wilk Test Statistic 0.895

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 4.319 SD of Detected 0.179

Mean of Detected 25.66 Mean of Detected 3.231

Maximum Detected 31 Maximum Detected 3.434

Raw Statistics Log-transformed Statistics

Minimum Detected 17.4 Minimum Detected 2.856
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 23600291

   95% Approximate Gamma UCL 8702712

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 11729904

97.5% Chebyshev(Mean, Sd) UCL 15734344

Kolmogorov-Smirnov 5% Critical Value 0.297    95% BCA Bootstrap UCL 8846161

Kolmogorov-Smirnov Test Statistic 0.428    95% Percentile Bootstrap UCL 6697068

Anderson-Darling 5% Critical Value 0.787    95% Hall's Bootstrap UCL 80860575

Anderson-Darling Test Statistic 2.117    95% Bootstrap-t UCL 160800000

   95% Standard Bootstrap UCL 5755848

Adjusted Chi Square Value 1.329    95% Jackknife UCL 6423448

Adjusted Level of Significance 0.0231    95% CLT UCL 5967623

nu star 6.287

Approximate Chi Square Value (.05) 1.788 Nonparametric Statistics

k star (bias corrected) 0.349 Data do not follow a Discernable Distribution (0.05)

Theta Star 7087064

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 6776819    99% Chebyshev (MVUE) UCL 6924534

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3692265

   95% Adjusted-CLT UCL 8233113  97.5% Chebyshev (MVUE) UCL 4782662

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6423448    95% H-UCL 12117939

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.412 Shapiro Wilk Test Statistic 0.646

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 2.996

Coefficient of Variation 2.573

SD 6369401

Median 295578 SD of log Data 1.429

Mean 2475379 Mean of log Data 13.14

Maximum 19454360 Maximum of Log Data 16.78

Raw Statistics Log-transformed Statistics

Minimum 195119 Minimum of Log Data 12.18

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

   95% Adjusted Gamma UCL 28.14
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Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13.97

97.5% Chebyshev(Mean, Sd) UCL 17.35

Kolmogorov-Smirnov 5% Critical Value 0.282    95% BCA Bootstrap UCL 10.5

Kolmogorov-Smirnov Test Statistic 0.304    95% Percentile Bootstrap UCL 9.554

Anderson-Darling 5% Critical Value 0.728    95% Hall's Bootstrap UCL 20.29

Anderson-Darling Test Statistic 1.083    95% Bootstrap-t UCL 17.97

   95% Standard Bootstrap UCL 8.912

Adjusted Chi Square Value 19.69    95% Jackknife UCL 9.495

Adjusted Level of Significance 0.0231    95% CLT UCL 9.11

nu star 34.1

Approximate Chi Square Value (.05) 21.75 Nonparametric Statistics

k star (bias corrected) 1.895 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.253

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 9.768    99% Chebyshev (MVUE) UCL 17.29

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10.87

   95% Adjusted-CLT UCL 10.86  97.5% Chebyshev (MVUE) UCL 13.04

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 9.495    95% H-UCL 9.724

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.829 Shapiro Wilk Critical Value 0.829

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.583 Shapiro Wilk Test Statistic 0.783

the resulting calculations may not be reliable enough to draw conclusions

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 9 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

Skewness 2.75

Coefficient of Variation 0.872

SD 5.374

Median 4.483 SD of log Data 0.576

Mean 6.163 Mean of log Data 1.625

Maximum 20.17 Maximum of Log Data 3.004

Raw Statistics Log-transformed Statistics

Minimum 3.124 Minimum of Log Data 1.139

General Statistics

Number of Valid Observations 9 Number of Distinct Observations 9

Total TEQ

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 23600291

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 11706190
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Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 13.97

   95% Adjusted Gamma UCL 10.67

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 23.99

   95% Approximate Gamma UCL 9.665



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

A B C D E F G H I J K L

k star (bias corrected) 3.033 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 7.282    95%  H-Stat (DL/2) UCL 8.052

SD 3.026 SD 0.498

Mean 5.406 Mean 1.571

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.844 Shapiro Wilk Test Statistic 0.969

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 3.026 SD of Detected 0.498

Mean of Detected 5.406 Mean of Detected 1.571

Maximum Detected 12.29 Maximum Detected 2.508

Raw Statistics Log-transformed Statistics

Minimum Detected 2.371 Minimum Detected 0.863

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

1-Methylnaphthalene

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   Carp-Study_area-WB

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

A B C D E F G H I J K L

Mean 10.44 Mean 1.98

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.507 Shapiro Wilk Test Statistic 0.828

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 32 Minimum Non-Detect 3.466

SD of Detected 10.82 SD of Detected 0.835

Mean of Detected 7.565 Mean of Detected 1.578

Maximum Detected 38 Maximum Detected 3.638

Raw Statistics Log-transformed Statistics

Minimum Detected 1.926 Minimum Detected 0.655

Percent Non-Detects 33.33%

Number of Distinct Detected Data 10 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 15 Number of Detected Data 10

Note: DL/2 is not a recommended method.

2-Methylnaphthalene

   95% Adjusted Gamma UCL 8.244

   95% Gamma Approximate UCL 7.643    95% KM (Percentile Bootstrap) UCL 7.154

Nu star 54.6 Potential UCLs to Use

AppChi2 38.62    95% KM (t) UCL 7.282

Theta star 1.782

k star 3.033 99% KM (Chebyshev) UCL 15.44

SD 3.026 97.5% KM (Chebyshev) UCL 11.71

Median 4.623 95% KM (Chebyshev) UCL 9.803

Mean 5.406    95% KM (Percentile Bootstrap) UCL 7.154

Maximum 12.29    95% KM (BCA) UCL 7.179

Minimum 2.371    95% KM (bootstrap t) UCL 8.905

Assuming Gamma Distribution    95% KM (z) UCL 7.066

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.282

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.009

   95% KM (t) UCL 7.282

5% K-S Critical Value 0.28 SD 2.853

K-S Test Statistic 0.724 Mean 5.406

A-D Test Statistic 0.307 Nonparametric Statistics

5% A-D Critical Value 0.724 Kaplan-Meier (KM) Method

nu star 54.6

Theta Star 1.782
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Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.879 SD of Detected 0.107

Mean of Detected 8.048 Mean of Detected 2.08

Maximum Detected 9.46 Maximum Detected 2.247

Raw Statistics Log-transformed Statistics

Minimum Detected 7.071 Minimum Detected 1.956

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 8 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 8 Number of Detected Data 8

Note: DL/2 is not a recommended method.

4-Nitrophenol

   95% Adjusted Gamma UCL 11.62

   95% Gamma Approximate UCL 11.07

Nu star 44.75 Potential UCLs to Use

AppChi2 30.41    95% KM (BCA) UCL 11.3

Theta star 5.041

k star 1.492 99% KM (Chebyshev) UCL 29.9

SD 8.701 97.5% KM (Chebyshev) UCL 21.16

Median 5.468 95% KM (Chebyshev) UCL 16.71

Mean 7.52    95% KM (Percentile Bootstrap) UCL 11.02

Maximum 38    95% KM (BCA) UCL 11.3

Minimum 1.926    95% KM (bootstrap t) UCL 23.7

Assuming Gamma Distribution    95% KM (z) UCL 10.32

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.53

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.358

   95% KM (t) UCL 10.59

5% K-S Critical Value 0.272 SD 8.582

K-S Test Statistic 0.744 Mean 6.438

A-D Test Statistic 1.262 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

nu star 19.01

k star (bias corrected) 0.951 Data do not follow a Discernable Distribution (0.05)

Theta Star 7.958

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 13.13

   95% Percentile Bootstrap UCL 10.9

SD in Original Scale 8.86

Mean in Original Scale 6.545

MLE method failed to converge properly Mean in Log Scale 1.529

SD in Log Scale 0.713

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 14.83    95%  H-Stat (DL/2) UCL 53.68

SD 9.644 SD 0.892
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 8.85

   95% Gamma Approximate UCL 8.68    95% KM (Percentile Bootstrap) UCL 8.554

Nu star 990.4 Potential UCLs to Use

AppChi2 918.4    95% KM (t) UCL 8.637

Theta star 0.13

k star 61.9 99% KM (Chebyshev) UCL 11.14

SD 0.879 97.5% KM (Chebyshev) UCL 9.989

Median 7.654 95% KM (Chebyshev) UCL 9.403

Mean 8.048    95% KM (Percentile Bootstrap) UCL 8.554

Maximum 9.46    95% KM (BCA) UCL 8.572

Minimum 7.071    95% KM (bootstrap t) UCL 8.861

Assuming Gamma Distribution    95% KM (z) UCL 8.56

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 8.637

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.311

   95% KM (t) UCL 8.637

5% K-S Critical Value 0.294 SD 0.822

K-S Test Statistic 0.715 Mean 8.048

A-D Test Statistic 0.499 Nonparametric Statistics

5% A-D Critical Value 0.715 Kaplan-Meier (KM) Method

nu star 990.4

k star (bias corrected) 61.9 Data appear Normal at 5% Significance Level

Theta Star 0.13

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 8.637    95%  H-Stat (DL/2) UCL 8.679

SD 0.879 SD 0.107

Mean 8.048 Mean 2.08

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.887 Shapiro Wilk Test Statistic 0.897

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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Assuming Gamma Distribution    95% KM (z) UCL 47.22

Data appear Gamma Distributed at 5% Significance Level SE of Mean 8.935

   95% KM (t) UCL 48.26

5% K-S Critical Value 0.261 SD 32.62

K-S Test Statistic 0.747 Mean 32.53

A-D Test Statistic 0.205 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

nu star 21.14

k star (bias corrected) 0.961 Data appear Normal at 5% Significance Level

Theta Star 41.11

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 50.01

   95% Percentile Bootstrap UCL 46.83

   95% MLE (Tiku) UCL 50.15 SD in Original Scale 33.76

   95% MLE (t) UCL 34.54 Mean in Original Scale 32.32

SD 56.85 SD in Log Scale 0.991

Mean 8.684 Mean in Log Scale 3.017

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 48.32    95%  H-Stat (DL/2) UCL 94.29

SD 33.1 SD 0.924

Mean 33.27 Mean 3.103

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.865 Shapiro Wilk Test Statistic 0.97

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 32 Minimum Non-Detect 3.466

SD of Detected 37.06 SD of Detected 1.067

Mean of Detected 39.5 Mean of Detected 3.221

Maximum Detected 124.2 Maximum Detected 4.822

Raw Statistics Log-transformed Statistics

Minimum Detected 4.414 Minimum Detected 1.485

Percent Non-Detects 26.67%

Number of Distinct Detected Data 11 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 15 Number of Detected Data 11

Acenaphthene
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MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.257    95%  H-Stat (DL/2) UCL 3.001

SD 1.151 SD 0.694

Mean 1.544 Mean 0.219

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.825 Shapiro Wilk Test Statistic 0.975

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.151 SD of Detected 0.694

Mean of Detected 1.544 Mean of Detected 0.219

Maximum Detected 4.174 Maximum Detected 1.429

Raw Statistics Log-transformed Statistics

Minimum Detected 0.405 Minimum Detected -0.905

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Note: DL/2 is not a recommended method.

Acenaphthylene

   95% Adjusted Gamma UCL 61.8

   95% Gamma Approximate UCL 58.55    95% KM (Percentile Bootstrap) UCL 46.51

Nu star 37.63 Potential UCLs to Use

AppChi2 24.58    95% KM (t) UCL 48.26

Theta star 30.5

k star 1.254 99% KM (Chebyshev) UCL 121.4

SD 32.4 97.5% KM (Chebyshev) UCL 88.32

Median 34.64 95% KM (Chebyshev) UCL 71.47

Mean 38.25    95% KM (Percentile Bootstrap) UCL 46.51

Maximum 124.2    95% KM (BCA) UCL 47.7

Minimum 4.414    95% KM (bootstrap t) UCL 56.46

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 48.13
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0391 SD of Detected 0.364

Mean of Detected 0.121 Mean of Detected -2.169

Maximum Detected 0.163 Maximum Detected -1.814

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0591 Minimum Detected -2.828

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Note: DL/2 is not a recommended method.

Aldrin

   95% Adjusted Gamma UCL 2.756

   95% Gamma Approximate UCL 2.482

Nu star 31.02 Potential UCLs to Use

AppChi2 19.29    95% KM (Chebyshev) UCL 3.215

Theta star 0.896

k star 1.723 99% KM (Chebyshev) UCL 5.36

SD 1.151 97.5% KM (Chebyshev) UCL 3.939

Median 1.325 95% KM (Chebyshev) UCL 3.215

Mean 1.544    95% KM (Percentile Bootstrap) UCL 2.153

Maximum 4.174    95% KM (BCA) UCL 2.194

Minimum 0.405    95% KM (bootstrap t) UCL 3.023

Assuming Gamma Distribution    95% KM (z) UCL 2.174

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.257

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.384

   95% KM (t) UCL 2.257

5% K-S Critical Value 0.282 SD 1.085

K-S Test Statistic 0.728 Mean 1.544

A-D Test Statistic 0.298 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

nu star 31.02

k star (bias corrected) 1.723 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.896

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    
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General Statistics

Number of Valid Data 9 Number of Detected Data 9

Note: DL/2 is not a recommended method.

alpha-Hexachlorocyclohexane

   95% Adjusted Gamma UCL 0.16

   95% Gamma Approximate UCL 0.152    95% KM (Percentile Bootstrap) UCL 0.141

Nu star 113.8 Potential UCLs to Use

AppChi2 90.14    95% KM (t) UCL 0.145

Theta star 0.0191

k star 6.32 99% KM (Chebyshev) UCL 0.25

SD 0.0391 97.5% KM (Chebyshev) UCL 0.202

Median 0.113 95% KM (Chebyshev) UCL 0.177

Mean 0.121    95% KM (Percentile Bootstrap) UCL 0.141

Maximum 0.163    95% KM (BCA) UCL 0.139

Minimum 0.0591    95% KM (bootstrap t) UCL 0.143

Assuming Gamma Distribution    95% KM (z) UCL 0.142

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.145

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.013

   95% KM (t) UCL 0.145

5% K-S Critical Value 0.279 SD 0.0368

K-S Test Statistic 0.722 Mean 0.121

A-D Test Statistic 0.478 Nonparametric Statistics

5% A-D Critical Value 0.722 Kaplan-Meier (KM) Method

nu star 113.8

k star (bias corrected) 6.32 Data appear Normal at 5% Significance Level

Theta Star 0.0191

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.145    95%  H-Stat (DL/2) UCL 0.16

SD 0.0391 SD 0.364

Mean 0.121 Mean -2.169

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.894 Shapiro Wilk Test Statistic 0.884
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Minimum 0.0269    95% KM (bootstrap t) UCL 0.0406

Assuming Gamma Distribution    95% KM (z) UCL 0.0389

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0394

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00241

   95% KM (t) UCL 0.0394

5% K-S Critical Value 0.279 SD 0.00683

K-S Test Statistic 0.721 Mean 0.0349

A-D Test Statistic 0.251 Nonparametric Statistics

5% A-D Critical Value 0.721 Kaplan-Meier (KM) Method

nu star 339.9

k star (bias corrected) 18.88 Data appear Normal at 5% Significance Level

Theta Star 0.00185

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0394    95%  H-Stat (DL/2) UCL 0.04

SD 0.00724 SD 0.197

Mean 0.0349 Mean -3.372

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.92 Shapiro Wilk Test Statistic 0.953

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.00724 SD of Detected 0.197

Mean of Detected 0.0349 Mean of Detected -3.372

Maximum Detected 0.0499 Maximum Detected -2.998

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0269 Minimum Detected -3.616

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 112.3

97.5% Chebyshev(Mean, Sd) UCL 127.6

Kolmogorov-Smirnov 5% Critical Value 0.222    95% BCA Bootstrap UCL 91.43

Kolmogorov-Smirnov Test Statistic 0.137    95% Percentile Bootstrap UCL 90.26

Anderson-Darling 5% Critical Value 0.738    95% Hall's Bootstrap UCL 90.7

Anderson-Darling Test Statistic 0.237    95% Bootstrap-t UCL 92.37

   95% Standard Bootstrap UCL 90.17

Adjusted Chi Square Value 123.9    95% Jackknife UCL 91.25

Adjusted Level of Significance 0.0324    95% CLT UCL 90.3

nu star 154.8

Approximate Chi Square Value (.05) 127 Nonparametric Statistics

k star (bias corrected) 5.159 Data appear Normal at 5% Significance Level

Theta Star 14.92

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 91.41    99% Chebyshev (MVUE) UCL 162.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 114.4

   95% Adjusted-CLT UCL 91.33  97.5% Chebyshev (MVUE) UCL 130.6

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 91.25    95% H-UCL 97.06

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.944 Shapiro Wilk Test Statistic 0.968

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.461

Coefficient of Variation 0.407

SD 31.36

Median 65.53 SD of log Data 0.421

Mean 76.99 Mean of log Data 4.263

Maximum 134 Maximum of Log Data 4.898

Raw Statistics Log-transformed Statistics

Minimum 33.61 Minimum of Log Data 3.515

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Note: DL/2 is not a recommended method.

Aluminum

   95% Adjusted Gamma UCL 0.0409

   95% Gamma Approximate UCL 0.0398    95% KM (Percentile Bootstrap) UCL 0.0392

Nu star 339.9 Potential UCLs to Use

AppChi2 298.1    95% KM (t) UCL 0.0394

Theta star 0.00185

k star 18.88 99% KM (Chebyshev) UCL 0.0589

SD 0.00724 97.5% KM (Chebyshev) UCL 0.05

Median 0.0331 95% KM (Chebyshev) UCL 0.0454

Mean 0.0349    95% KM (Percentile Bootstrap) UCL 0.0392

Maximum 0.0499    95% KM (BCA) UCL 0.039
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k star (bias corrected) 1.314 Data appear Normal at 5% Significance Level

Theta Star 2.087

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 4.103    95%  H-Stat (DL/2) UCL 6.983

SD 2.195 SD 0.846

Mean 2.742 Mean 0.716

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.876 Shapiro Wilk Test Statistic 0.981

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 2.195 SD of Detected 0.846

Mean of Detected 2.742 Mean of Detected 0.716

Maximum Detected 7.601 Maximum Detected 2.028

Raw Statistics Log-transformed Statistics

Minimum Detected 0.512 Minimum Detected -0.669

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Valid Data 9 Number of Detected Data 9

Anthracene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 91.25

   95% Adjusted Gamma UCL 96.15

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 157.5

   95% Approximate Gamma UCL 93.81
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.67%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.004 Maximum Non-Detect -5.521

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.00134 SD of Detected 0.271

Mean of Detected 0.00509 Mean of Detected -5.305

Maximum Detected 0.00644 Maximum Detected -5.045

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00376 Minimum Detected -5.585

Percent Non-Detects 80.00%

Number of Distinct Detected Data 3 Number of Non-Detect Data 12

General Statistics

Number of Valid Data 15 Number of Detected Data 3

Note: DL/2 is not a recommended method.

Antimony

   95% Adjusted Gamma UCL 5.403

   95% Gamma Approximate UCL 4.775    95% KM (Percentile Bootstrap) UCL 4.017

Nu star 23.65 Potential UCLs to Use

AppChi2 13.58    95% KM (t) UCL 4.103

Theta star 2.087

k star 1.314 99% KM (Chebyshev) UCL 10.02

SD 2.195 97.5% KM (Chebyshev) UCL 7.311

Median 2.426 95% KM (Chebyshev) UCL 5.931

Mean 2.742    95% KM (Percentile Bootstrap) UCL 4.017

Maximum 7.601    95% KM (BCA) UCL 3.957

Minimum 0.512    95% KM (bootstrap t) UCL 4.751

Assuming Gamma Distribution    95% KM (z) UCL 3.946

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.103

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.732

   95% KM (t) UCL 4.103

5% K-S Critical Value 0.283 SD 2.069

K-S Test Statistic 0.731 Mean 2.742

A-D Test Statistic 0.163 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

nu star 23.65
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Maximum 0.228 Maximum of Log Data -1.478

Raw Statistics Log-transformed Statistics

Minimum 0.0339 Minimum of Log Data -3.383

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 14

Note: DL/2 is not a recommended method.

Arsenic

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.00644

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.00443

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0063

SD     N/A    97.5% KM (Chebyshev) UCL 0.00545

Median     N/A    95% KM (Chebyshev) UCL 0.00502

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00644

Maximum     N/A       95% KM (BCA) UCL 0.00644

Minimum     N/A       95% KM (bootstrap t) UCL 0.00419

Assuming Gamma Distribution    95% KM (z) UCL 0.0044

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00488

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0002291

   95% KM (t) UCL 0.00443

5% K-S Critical Value     N/A    SD 0.0007244

K-S Test Statistic     N/A    Mean 0.00402

A-D Test Statistic 0.247 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00321

   95% Percentile Bootstrap UCL 0.00302

SD in Original Scale 0.00152

Mean in Original Scale 0.00235

MLE method failed to converge properly Mean in Log Scale -6.191

SD in Log Scale 0.492

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00295    95%  H-Stat (DL/2) UCL 0.00274

SD 0.00163 SD 0.653

Mean 0.00221 Mean -6.321

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 0.996
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The data set for variable Benzo(a)anthracene was not processed!

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Number of Missing Values 10 Percent Non-Detects 80.00%

Number of Distinct Detected Data 1 Number of Non-Detect Data 4

Number of Valid Data 5 Number of Detected Data 1

Benzo(a)anthracene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.159

   95% Adjusted Gamma UCL 0.171

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.279

   95% Approximate Gamma UCL 0.166

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.197

97.5% Chebyshev(Mean, Sd) UCL 0.225

Kolmogorov-Smirnov 5% Critical Value 0.222    95% BCA Bootstrap UCL 0.155

Kolmogorov-Smirnov Test Statistic 0.129    95% Percentile Bootstrap UCL 0.157

Anderson-Darling 5% Critical Value 0.739    95% Hall's Bootstrap UCL 0.16

Anderson-Darling Test Statistic 0.313    95% Bootstrap-t UCL 0.161

   95% Standard Bootstrap UCL 0.156

Adjusted Chi Square Value 94.28    95% Jackknife UCL 0.159

Adjusted Level of Significance 0.0324    95% CLT UCL 0.157

nu star 121.4

Approximate Chi Square Value (.05) 96.97 Nonparametric Statistics

k star (bias corrected) 4.047 Data appear Normal at 5% Significance Level

Theta Star 0.0328

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.159    99% Chebyshev (MVUE) UCL 0.314

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.213

   95% Adjusted-CLT UCL 0.158  97.5% Chebyshev (MVUE) UCL 0.247

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.159    95% H-UCL 0.18

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.952 Shapiro Wilk Test Statistic 0.917

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.239

Coefficient of Variation 0.43

SD 0.0571

Median 0.125 SD of log Data 0.503

Mean 0.133 Mean of log Data -2.122
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.534 Maximum Non-Detect -0.627

Minimum Non-Detect 0.07 Minimum Non-Detect -2.659

SD of Detected 0.488 SD of Detected 0.78

Mean of Detected 0.688 Mean of Detected -0.519

Maximum Detected 1.033 Maximum Detected 0.0327

Raw Statistics Log-transformed Statistics

Minimum Detected 0.343 Minimum Detected -1.071

Number of Missing Values 8 Percent Non-Detects 71.43%

Number of Distinct Detected Data 2 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 7 Number of Detected Data 2

Benzo(b)fluoranthene

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 4 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Benzo(a)pyrene was not processed!

Number of Missing Values 10 Percent Non-Detects 75.00%

Number of Distinct Detected Data 1 Number of Non-Detect Data 3

Benzo(a)pyrene

General Statistics

Number of Valid Data 4 Number of Detected Data 1
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Mean of Detected 0.44 Mean of Detected -0.861

Maximum Detected 0.564 Maximum Detected -0.574

Raw Statistics Log-transformed Statistics

Minimum Detected 0.317 Minimum Detected -1.148

Number of Missing Values 8 Percent Non-Detects 71.43%

Number of Distinct Detected Data 2 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 7 Number of Detected Data 2

Note: DL/2 is not a recommended method.

Benzo(g,h,i)perylene

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.692

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 1.726

SD     N/A    97.5% KM (Chebyshev) UCL 1.248

Median     N/A    95% KM (Chebyshev) UCL 1.004

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL 1.033

Minimum     N/A       95% KM (bootstrap t) UCL 0.441

Assuming Gamma Distribution    95% KM (z) UCL 0.654

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.956

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.129

   95% KM (t) UCL 0.692

5% K-S Critical Value     N/A    SD 0.242

K-S Test Statistic     N/A    Mean 0.441

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.561    95%  H-Stat (DL/2) UCL 1.64

SD 0.333 SD 1.04

Mean 0.316 Mean -1.577

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Assuming Gamma Distribution    95% KM (z) UCL 0.428

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0461

   95% KM (t) UCL 0.442

5% K-S Critical Value     N/A    SD 0.0862

K-S Test Statistic     N/A    Mean 0.352

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.376    95%  H-Stat (DL/2) UCL 0.92

SD 0.17 SD 0.879

Mean 0.251 Mean -1.644

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.557 Maximum Non-Detect -0.585

Minimum Non-Detect 0.073 Minimum Non-Detect -2.617

SD of Detected 0.174 SD of Detected 0.406



902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935

936

937

938

939

940

941

942

943

944

945

946

947

948

949

950

951

952

953

954

A B C D E F G H I J K L

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 60.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.223 Maximum Non-Detect -1.499

Minimum Non-Detect 0.056 Minimum Non-Detect -2.882

SD of Detected 0.11 SD of Detected 0.336

Mean of Detected 0.333 Mean of Detected -1.127

Maximum Detected 0.411 Maximum Detected -0.889

Raw Statistics Log-transformed Statistics

Minimum Detected 0.256 Minimum Detected -1.364

Number of Missing Values 10 Percent Non-Detects 60.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 5 Number of Detected Data 2

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.564

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.442

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.811

SD     N/A    97.5% KM (Chebyshev) UCL 0.64

Median     N/A    95% KM (Chebyshev) UCL 0.553

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.564

Maximum     N/A       95% KM (BCA) UCL     N/A    

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.536
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SD of Detected 40.48 SD of Detected 0.098

Mean of Detected 412.2 Mean of Detected 6.017

Maximum Detected 474 Maximum Detected 6.161

Raw Statistics Log-transformed Statistics

Minimum Detected 360.9 Minimum Detected 5.889

Number of Missing Values 6 Percent Non-Detects 22.22%

Number of Distinct Detected Data 7 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 9 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Benzoic acid

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.37

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.678

SD     N/A    97.5% KM (Chebyshev) UCL 0.532

Median     N/A    95% KM (Chebyshev) UCL 0.458

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL 0.411

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.351

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.418

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0393

   95% KM (t) UCL 0.37

5% K-S Critical Value     N/A    SD 0.0622

K-S Test Statistic     N/A    Mean 0.287

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.327    95%  H-Stat (DL/2) UCL 0.651

SD 0.152 SD 1.026

Mean 0.182 Mean -2.056

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Nu star 1703 Potential UCLs to Use

AppChi2 1608    95% KM (t) UCL 429.2

Theta star 4.322

k star 94.6 99% KM (Chebyshev) UCL 539.3

SD 36.7 97.5% KM (Chebyshev) UCL 488.9

Median 414.9 95% KM (Chebyshev) UCL 463.2

Mean 408.9    95% KM (Percentile Bootstrap) UCL 427.4

Maximum 474    95% KM (BCA) UCL 428.7

Minimum 360.9    95% KM (bootstrap t) UCL 430.4

Assuming Gamma Distribution    95% KM (z) UCL 426.2

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 429.3

Data appear Gamma Distributed at 5% Significance Level SE of Mean 13.61

   95% KM (t) UCL 429.2

5% K-S Critical Value 0.311 SD 37.02

K-S Test Statistic 0.708 Mean 403.9

A-D Test Statistic 0.181 Nonparametric Statistics

5% A-D Critical Value 0.708 Kaplan-Meier (KM) Method

nu star 973.8

k star (bias corrected) 69.56 Data appear Normal at 5% Significance Level

Theta Star 5.926

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 427.5

   95% Percentile Bootstrap UCL 424.3

   95% MLE (Tiku) UCL 462.1 SD in Original Scale 39.17

   95% MLE (t) UCL 455.5 Mean in Original Scale 403.9

SD 22.26 SD in Log Scale 0.0952

Mean 441.7 Mean in Log Scale 5.997

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 427    95%  H-Stat (DL/2) UCL 458.6

SD 99.91 SD 0.328

Mean 365 Mean 5.858

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.971 Shapiro Wilk Test Statistic 0.973

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 400 Maximum Non-Detect 5.991

Minimum Non-Detect 400 Minimum Non-Detect 5.991
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nu star 21.75

k star (bias corrected) 2.175 Data do not follow a Discernable Distribution (0.05)

Theta Star 18.01

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 55.47

   95% Percentile Bootstrap UCL 54.6

SD in Original Scale 20.81

Mean in Original Scale 37.8

MLE method failed to converge properly Mean in Log Scale 3.544

SD in Log Scale 0.417

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 54.36    95%  H-Stat (DL/2) UCL 80.53

SD 21.35 SD 0.438

Mean 36.8 Mean 3.508

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.638 Shapiro Wilk Test Statistic 0.701

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 49.81 Maximum Non-Detect 3.908

Minimum Non-Detect 49.81 Minimum Non-Detect 3.908

SD of Detected 22.96 SD of Detected 0.462

Mean of Detected 39.18 Mean of Detected 3.567

Maximum Detected 80.08 Maximum Detected 4.383

Raw Statistics Log-transformed Statistics

Minimum Detected 25.76 Minimum Detected 3.249

Number of Missing Values 9 Percent Non-Detects 16.67%

Number of Distinct Detected Data 5 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 6 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Benzyl alcohol

   95% Adjusted Gamma UCL 438.4

   95% Gamma Approximate UCL 433    95% KM (Percentile Bootstrap) UCL 427.4
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.706 Shapiro Wilk Test Statistic 0.816

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.00966 SD of Detected 0.397

Mean of Detected 0.0193 Mean of Detected -4.029

Maximum Detected 0.0424 Maximum Detected -3.161

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0119 Minimum Detected -4.434

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Note: DL/2 is not a recommended method.

beta-Hexachlorocyclohexane

   95% Adjusted Gamma UCL 70.56

   95% Gamma Approximate UCL 59.91

Nu star 37.9 Potential UCLs to Use

AppChi2 24.81    95% KM (Chebyshev) UCL 75.62

Theta star 12.41

k star 3.159 99% KM (Chebyshev) UCL 124.5

SD 20.54 97.5% KM (Chebyshev) UCL 92.12

Median 30.8 95% KM (Chebyshev) UCL 75.62

Mean 39.21    95% KM (Percentile Bootstrap) UCL 53.81

Maximum 80.08    95% KM (BCA) UCL 54.6

Minimum 25.76    95% KM (bootstrap t) UCL 164.1

Assuming Gamma Distribution    95% KM (z) UCL 51.87

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 54.76

Data not Gamma Distributed at 5% Significance Level SE of Mean 8.751

   95% KM (t) UCL 55.11

5% K-S Critical Value 0.358 SD 19.15

K-S Test Statistic 0.681 Mean 37.47

A-D Test Statistic 0.96 Nonparametric Statistics

5% A-D Critical Value 0.681 Kaplan-Meier (KM) Method
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1207
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Maximum Non-Detect 8.3 Maximum Non-Detect 2.116

Minimum Non-Detect 8.3 Minimum Non-Detect 2.116

SD of Detected 8.861 SD of Detected 0.496

Mean of Detected 20.05 Mean of Detected 2.907

Maximum Detected 29.72 Maximum Detected 3.392

Raw Statistics Log-transformed Statistics

Minimum Detected 9.747 Minimum Detected 2.277

Number of Missing Values 6 Percent Non-Detects 44.44%

Number of Distinct Detected Data 5 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 9 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Bis(2-chloroethoxy) methane

   95% Adjusted Gamma UCL 0.0274

   95% Gamma Approximate UCL 0.0257

Nu star 76.85 Potential UCLs to Use

AppChi2 57.65    95% KM (Chebyshev) UCL 0.0334

Theta star 0.00452

k star 4.269 99% KM (Chebyshev) UCL 0.0514

SD 0.00966 97.5% KM (Chebyshev) UCL 0.0394

Median 0.0162 95% KM (Chebyshev) UCL 0.0334

Mean 0.0193    95% KM (Percentile Bootstrap) UCL 0.0246

Maximum 0.0424    95% KM (BCA) UCL 0.0252

Minimum 0.0119    95% KM (bootstrap t) UCL 0.0459

Assuming Gamma Distribution    95% KM (z) UCL 0.0246

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0253

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00322

   95% KM (t) UCL 0.0253

5% K-S Critical Value 0.28 SD 0.00911

K-S Test Statistic 0.722 Mean 0.0193

A-D Test Statistic 0.973 Nonparametric Statistics

5% A-D Critical Value 0.722 Kaplan-Meier (KM) Method

nu star 76.85

k star (bias corrected) 4.269 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00452

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0253    95%  H-Stat (DL/2) UCL 0.026

SD 0.00966 SD 0.397

Mean 0.0193 Mean -4.029
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   95% Adjusted Gamma UCL 26.67

   95% Gamma Approximate UCL 25.05    95% KM (Percentile Bootstrap) UCL 23.78

Nu star 76.61 Potential UCLs to Use

AppChi2 57.45    95% KM (t) UCL 20.89

Theta star 4.414

k star 4.256 99% KM (Chebyshev) UCL 44.46

SD 7.584 97.5% KM (Chebyshev) UCL 33.67

Median 20.15 95% KM (Chebyshev) UCL 28.17

Mean 18.79    95% KM (Percentile Bootstrap) UCL 23.78

Maximum 29.72    95% KM (BCA) UCL 26.45

Minimum 9.076    95% KM (bootstrap t) UCL 20.3

Assuming Gamma Distribution    95% KM (z) UCL 20.26

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 20.37

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.913

   95% KM (t) UCL 20.89

5% K-S Critical Value 0.358 SD 7.818

K-S Test Statistic 0.68 Mean 15.47

A-D Test Statistic 0.387 Nonparametric Statistics

5% A-D Critical Value 0.68 Kaplan-Meier (KM) Method

nu star 23.85

k star (bias corrected) 2.385 Data appear Normal at 5% Significance Level

Theta Star 8.408

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 19.41

   95% Percentile Bootstrap UCL 19.08

   95% MLE (Tiku) UCL 20.06 SD in Original Scale 10.27

   95% MLE (t) UCL 18.68 Mean in Original Scale 13.25

SD 13.25 SD in Log Scale 0.857

Mean 10.46 Mean in Log Scale 2.282

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 19.47    95%  H-Stat (DL/2) UCL 19.11

SD 10.46 SD 0.857

Mean 12.98 Mean 2.247

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.906 Shapiro Wilk Test Statistic 0.888

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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A-D Test Statistic 1.295 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

nu star 9.816

k star (bias corrected) 0.614 Data do not follow a Discernable Distribution (0.05)

Theta Star 8.395

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 13.13

   95% Percentile Bootstrap UCL 9.902

   95% MLE (Tiku) UCL 8.984 SD in Original Scale 8.431

   95% MLE (t) UCL 9.342 Mean in Original Scale 4.606

SD 8.536 SD in Log Scale 1.246

Mean 4.051 Mean in Log Scale 0.687

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 9.853    95%  H-Stat (DL/2) UCL 15.43

SD 8.412 SD 1.103

Mean 4.639 Mean 0.773

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.514 Shapiro Wilk Test Statistic 0.767

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 1.099 Maximum Non-Detect 0.094

Minimum Non-Detect 1.099 Minimum Non-Detect 0.094

SD of Detected 8.843 SD of Detected 1.043

Mean of Detected 5.15 Mean of Detected 0.945

Maximum Detected 26.87 Maximum Detected 3.291

Raw Statistics Log-transformed Statistics

Minimum Detected 1.108 Minimum Detected 0.103

Number of Missing Values 6 Percent Non-Detects 11.11%

Number of Distinct Detected Data 8 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 9 Number of Detected Data 8

Note: DL/2 is not a recommended method.

Butyltin ion
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Adjusted Chi Square Value 196.4    95% Jackknife UCL 0.0691

Adjusted Level of Significance 0.0324    95% CLT UCL 0.0685

nu star 234.8

Approximate Chi Square Value (.05) 200.3 Nonparametric Statistics

k star (bias corrected) 7.827 Data appear Normal at 5% Significance Level

Theta Star 0.00767

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0692    99% Chebyshev (MVUE) UCL 0.113

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0832

   95% Adjusted-CLT UCL 0.0695  97.5% Chebyshev (MVUE) UCL 0.0933

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0691    95% H-UCL 0.0717

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.919 Shapiro Wilk Test Statistic 0.927

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.68

Coefficient of Variation 0.333

SD 0.02

Median 0.0613 SD of log Data 0.338

Mean 0.06 Mean of log Data -2.866

Maximum 0.108 Maximum of Log Data -2.226

Raw Statistics Log-transformed Statistics

Minimum 0.034 Minimum of Log Data -3.382

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Note: DL/2 is not a recommended method.

Cadmium

   95% Adjusted Gamma UCL 35.37

   95% Gamma Approximate UCL 23.91

Nu star 4.209 Potential UCLs to Use

AppChi2 0.806  97.5% KM (Chebyshev) UCL 22.28

Theta star 19.58

k star 0.234 99% KM (Chebyshev) UCL 32.72

SD 8.448 97.5% KM (Chebyshev) UCL 22.28

Median 1.712 95% KM (Chebyshev) UCL 16.97

Mean 4.578    95% KM (Percentile Bootstrap) UCL 9.962

Maximum 26.87    95% KM (BCA) UCL 10.27

Minimum 1E-09    95% KM (bootstrap t) UCL 69

Assuming Gamma Distribution    95% KM (z) UCL 9.332

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.885

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.816

   95% KM (t) UCL 9.937

5% K-S Critical Value 0.303 SD 7.901

K-S Test Statistic 0.741 Mean 4.701
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.394

Kolmogorov-Smirnov 5% Critical Value 0.223    95% BCA Bootstrap UCL 1.048

Kolmogorov-Smirnov Test Statistic 0.139    95% Percentile Bootstrap UCL 1.046

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 1.108

Anderson-Darling Test Statistic 0.293    95% Bootstrap-t UCL 1.122

   95% Standard Bootstrap UCL 1.039

Adjusted Chi Square Value 56.19    95% Jackknife UCL 1.062

Adjusted Level of Significance 0.0324    95% CLT UCL 1.047

nu star 77.52

Approximate Chi Square Value (.05) 58.24 Nonparametric Statistics

k star (bias corrected) 2.584 Data appear Normal at 5% Significance Level

Theta Star 0.324

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1.067    99% Chebyshev (MVUE) UCL 2.219

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.445

   95% Adjusted-CLT UCL 1.084  97.5% Chebyshev (MVUE) UCL 1.706

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.062    95% H-UCL 1.222

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.905 Shapiro Wilk Test Statistic 0.967

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.047

Coefficient of Variation 0.592

SD 0.495

Median 0.74 SD of log Data 0.611

Mean 0.836 Mean of log Data -0.344

Maximum 2.02 Maximum of Log Data 0.703

Raw Statistics Log-transformed Statistics

Minimum 0.231 Minimum of Log Data -1.464

Number of Valid Observations 15 Number of Distinct Observations 15

Chromium

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.0691

   95% Adjusted Gamma UCL 0.0717

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.111

   95% Approximate Gamma UCL 0.0703

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0825

97.5% Chebyshev(Mean, Sd) UCL 0.0923

Kolmogorov-Smirnov 5% Critical Value 0.222    95% BCA Bootstrap UCL 0.0688

Kolmogorov-Smirnov Test Statistic 0.163    95% Percentile Bootstrap UCL 0.0683

Anderson-Darling 5% Critical Value 0.737    95% Hall's Bootstrap UCL 0.0719

Anderson-Darling Test Statistic 0.491    95% Bootstrap-t UCL 0.0707

   95% Standard Bootstrap UCL 0.0684
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Potential UCL to Use Use 95% Student's-t UCL 1.195

   95% Adjusted Gamma UCL 1.208

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.535

   95% Approximate Gamma UCL 1.198

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.303

97.5% Chebyshev(Mean, Sd) UCL 1.381

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 1.194

Kolmogorov-Smirnov Test Statistic 0.136    95% Percentile Bootstrap UCL 1.187

Anderson-Darling 5% Critical Value 0.734    95% Hall's Bootstrap UCL 1.208

Anderson-Darling Test Statistic 0.296    95% Bootstrap-t UCL 1.209

   95% Standard Bootstrap UCL 1.188

Adjusted Chi Square Value 1208    95% Jackknife UCL 1.195

Adjusted Level of Significance 0.0324    95% CLT UCL 1.19

nu star 1300

Approximate Chi Square Value (.05) 1218 Nonparametric Statistics

k star (bias corrected) 43.35 Data appear Normal at 5% Significance Level

Theta Star 0.0259

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1.196    99% Chebyshev (MVUE) UCL 1.526

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.299

   95% Adjusted-CLT UCL 1.198  97.5% Chebyshev (MVUE) UCL 1.376

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.195    95% H-UCL 1.2

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.936 Shapiro Wilk Test Statistic 0.956

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.641

Coefficient of Variation 0.143

SD 0.161

Median 1.078 SD of log Data 0.14

Mean 1.122 Mean of log Data 0.106

Maximum 1.42 Maximum of Log Data 0.351

Raw Statistics Log-transformed Statistics

Minimum 0.895 Minimum of Log Data -0.11

Number of Valid Observations 15 Number of Distinct Observations 14

Copper

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 1.062

   95% Adjusted Gamma UCL 1.154

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.109

   95% Approximate Gamma UCL 1.113

97.5% Chebyshev(Mean, Sd) UCL 1.635
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nu star 74.17

k star (bias corrected) 7.417 Data appear Normal at 5% Significance Level

Theta Star 0.0003934

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00294

   95% Percentile Bootstrap UCL 0.00285

SD in Original Scale 0.0008346

Mean in Original Scale 0.00241

MLE method failed to converge properly Mean in Log Scale -6.078

SD in Log Scale 0.324

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00283    95%  H-Stat (DL/2) UCL 0.00298

SD 0.00108 SD 0.525

Mean 0.00216 Mean -6.254

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.83 Shapiro Wilk Test Statistic 0.838

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 77.78%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 7

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.00343 Maximum Non-Detect -5.676

Minimum Non-Detect 0.00175 Minimum Non-Detect -6.348

SD of Detected 0.0007835 SD of Detected 0.26

Mean of Detected 0.00292 Mean of Detected -5.865

Maximum Detected 0.00395 Maximum Detected -5.534

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00225 Minimum Detected -6.096

Number of Missing Values 6 Percent Non-Detects 44.44%

Number of Distinct Detected Data 5 Number of Non-Detect Data 4

Number of Valid Data 9 Number of Detected Data 5

delta-Hexachlorocyclohexane

General Statistics
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It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 60.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.239 Maximum Non-Detect -1.432

Minimum Non-Detect 0.059 Minimum Non-Detect -2.83

SD of Detected 0.00473 SD of Detected 0.0193

Mean of Detected 0.245 Mean of Detected -1.409

Maximum Detected 0.248 Maximum Detected -1.395

Raw Statistics Log-transformed Statistics

Minimum Detected 0.241 Minimum Detected -1.422

Number of Missing Values 10 Percent Non-Detects 60.00%

Number of Distinct Detected Data 2 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 5 Number of Detected Data 2

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

   95% Adjusted Gamma UCL 0.00335

   95% Gamma Approximate UCL 0.00325    95% KM (Percentile Bootstrap) UCL 0.00311

Nu star 321.6 Potential UCLs to Use

AppChi2 281.1    95% KM (t) UCL 0.00306

Theta star 0.0001592

k star 17.87 99% KM (Chebyshev) UCL 0.00491

SD 0.0006052 97.5% KM (Chebyshev) UCL 0.00406

Median 0.00249 95% KM (Chebyshev) UCL 0.00363

Mean 0.00284    95% KM (Percentile Bootstrap) UCL 0.00311

Maximum 0.00395    95% KM (BCA) UCL 0.00321

Minimum 0.00225    95% KM (bootstrap t) UCL 0.00436

Assuming Gamma Distribution    95% KM (z) UCL 0.00301

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00302

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0002293

   95% KM (t) UCL 0.00306

5% K-S Critical Value 0.357 SD 0.0006144

K-S Test Statistic 0.679 Mean 0.00263

A-D Test Statistic 0.544 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method
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Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Note: DL/2 is not a recommended method.

Dibenzofuran

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.248

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.246

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.259

SD     N/A    97.5% KM (Chebyshev) UCL 0.253

Median     N/A    95% KM (Chebyshev) UCL 0.25

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.248

Maximum     N/A       95% KM (BCA) UCL 0.248

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.245

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.248

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00169

   95% KM (t) UCL 0.246

5% K-S Critical Value     N/A    SD 0.00268

K-S Test Statistic     N/A    Mean 0.243

A-D Test Statistic 0.372 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.239    95%  H-Stat (DL/2) UCL 0.288

SD 0.0933 SD 0.864

Mean 0.15 Mean -2.131

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Maximum 6.038    95% KM (BCA) UCL 3.831

Minimum 0.716    95% KM (bootstrap t) UCL 4.2

Assuming Gamma Distribution    95% KM (z) UCL 3.803

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.956

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.713

   95% KM (t) UCL 3.956

5% K-S Critical Value 0.284 SD 2.016

K-S Test Statistic 0.733 Mean 2.631

A-D Test Statistic 0.776 Nonparametric Statistics

5% A-D Critical Value 0.733 Kaplan-Meier (KM) Method

nu star 20.53

k star (bias corrected) 1.14 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 2.307

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 3.956    95%  H-Stat (DL/2) UCL 7.353

SD 2.138 SD 0.902

Mean 2.631 Mean 0.623

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.821 Shapiro Wilk Test Statistic 0.831

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 2.138 SD of Detected 0.902

Mean of Detected 2.631 Mean of Detected 0.623

Maximum Detected 6.038 Maximum Detected 1.798

Raw Statistics Log-transformed Statistics

Minimum Detected 0.716 Minimum Detected -0.335

Number of Missing Values 6 Percent Non-Detects 0.00%
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   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 7.766    95%  H-Stat (DL/2) UCL 35.77

SD 6.549 SD 1.442

Mean 3.706 Mean 0.347

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.568 Shapiro Wilk Test Statistic 0.978

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 6.549 SD of Detected 1.442

Mean of Detected 3.706 Mean of Detected 0.347

Maximum Detected 20.77 Maximum Detected 3.034

Raw Statistics Log-transformed Statistics

Minimum Detected 0.137 Minimum Detected -1.991

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Note: DL/2 is not a recommended method.

Dibenzothiophene

   95% Adjusted Gamma UCL 5.497

   95% Gamma Approximate UCL 4.804

Nu star 20.53 Potential UCLs to Use

AppChi2 11.24    95% KM (Chebyshev) UCL 5.738

Theta star 2.307

k star 1.14 99% KM (Chebyshev) UCL 9.723

SD 2.138 97.5% KM (Chebyshev) UCL 7.082

Median 1.214 95% KM (Chebyshev) UCL 5.738

Mean 2.631    95% KM (Percentile Bootstrap) UCL 3.761
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UCL Statistics

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.415 SD of Detected 0.629

Mean of Detected 1.934 Mean of Detected 0.467

Maximum Detected 5.074 Maximum Detected 1.624

Raw Statistics Log-transformed Statistics

Minimum Detected 0.729 Minimum Detected -0.316

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Note: DL/2 is not a recommended method.

Dibutyltin ion

   95% Adjusted Gamma UCL 12.66

   95% Gamma Approximate UCL 10.05

Nu star 8.969 Potential UCLs to Use

AppChi2 3.308    95% KM (Chebyshev) UCL 13.22

Theta star 7.438

k star 0.498 99% KM (Chebyshev) UCL 25.43

SD 6.549 97.5% KM (Chebyshev) UCL 17.34

Median 1.698 95% KM (Chebyshev) UCL 13.22

Mean 3.706    95% KM (Percentile Bootstrap) UCL 7.701

Maximum 20.77    95% KM (BCA) UCL 7.953

Minimum 0.137    95% KM (bootstrap t) UCL 26.01

Assuming Gamma Distribution    95% KM (z) UCL 7.297

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.766

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.183

   95% KM (t) UCL 7.766

5% K-S Critical Value 0.291 SD 6.175

K-S Test Statistic 0.76 Mean 3.706

A-D Test Statistic 0.56 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

nu star 8.969

k star (bias corrected) 0.498 Data appear Gamma Distributed at 5% Significance Level

Theta Star 7.438

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    
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Number of Missing Values 5 Percent Non-Detects 10.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 10 Number of Detected Data 9

Note: DL/2 is not a recommended method.

Dieldrin

   95% Adjusted Gamma UCL 3.339

   95% Gamma Approximate UCL 3.025

Nu star 34.44 Potential UCLs to Use

AppChi2 22.01    95% KM (Chebyshev) UCL 3.989

Theta star 1.011

k star 1.913 99% KM (Chebyshev) UCL 6.626

SD 1.415 97.5% KM (Chebyshev) UCL 4.879

Median 1.452 95% KM (Chebyshev) UCL 3.989

Mean 1.934    95% KM (Percentile Bootstrap) UCL 2.706

Maximum 5.074    95% KM (BCA) UCL 2.702

Minimum 0.729    95% KM (bootstrap t) UCL 4.17

Assuming Gamma Distribution    95% KM (z) UCL 2.71

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.811

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.472

   95% KM (t) UCL 2.811

5% K-S Critical Value 0.282 SD 1.334

K-S Test Statistic 0.728 Mean 1.934

A-D Test Statistic 0.467 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

nu star 34.44

k star (bias corrected) 1.913 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.011

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.811    95%  H-Stat (DL/2) UCL 3.389

SD 1.415 SD 0.629

Mean 1.934 Mean 0.467

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.792 Shapiro Wilk Test Statistic 0.936
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Median 2.185 95% KM (Chebyshev) UCL 2.754

Mean 2.253    95% KM (Percentile Bootstrap) UCL 2.455

Maximum 2.96    95% KM (BCA) UCL 2.478

Minimum 1.701    95% KM (bootstrap t) UCL 2.55

Assuming Gamma Distribution    95% KM (z) UCL 2.454

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.471

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.111

   95% KM (t) UCL 2.475

5% K-S Critical Value 0.279 SD 0.33

K-S Test Statistic 0.72 Mean 2.272

A-D Test Statistic 0.282 Nonparametric Statistics

5% A-D Critical Value 0.72 Kaplan-Meier (KM) Method

nu star 656.5

k star (bias corrected) 36.47 Data appear Normal at 5% Significance Level

Theta Star 0.0634

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 2.437

   95% Percentile Bootstrap UCL 2.438

   95% MLE (Tiku) UCL 2.496 SD in Original Scale 0.39

   95% MLE (t) UCL 2.481 Mean in Original Scale 2.244

SD 0.549 SD in Log Scale 0.174

Mean 2.163 Mean in Log Scale 0.795

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 2.514    95%  H-Stat (DL/2) UCL 2.779

SD 0.658 SD 0.5

Mean 2.132 Mean 0.677

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.931 Shapiro Wilk Test Statistic 0.955

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 1 Maximum Non-Detect 0

Minimum Non-Detect 1 Minimum Non-Detect 0

SD of Detected 0.341 SD of Detected 0.142

Mean of Detected 2.314 Mean of Detected 0.83

Maximum Detected 2.96 Maximum Detected 1.085

Raw Statistics Log-transformed Statistics

Minimum Detected 1.896 Minimum Detected 0.64
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   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0265    95%  H-Stat (DL/2) UCL 0.0278

SD 0.00547 SD 0.255

Mean 0.0231 Mean -3.794

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.866 Shapiro Wilk Test Statistic 0.841

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.00547 SD of Detected 0.255

Mean of Detected 0.0231 Mean of Detected -3.794

Maximum Detected 0.0294 Maximum Detected -3.528

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0155 Minimum Detected -4.164

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Note: DL/2 is not a recommended method.

Endrin

   95% Adjusted Gamma UCL 2.532

   95% Gamma Approximate UCL 2.488    95% KM (Percentile Bootstrap) UCL 2.455

Nu star 577.8 Potential UCLs to Use

AppChi2 523    95% KM (t) UCL 2.475

Theta star 0.078

k star 28.89 99% KM (Chebyshev) UCL 3.372

SD 0.375 97.5% KM (Chebyshev) UCL 2.963
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Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 5

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.00734 Maximum Non-Detect -4.914

Minimum Non-Detect 0.00325 Minimum Non-Detect -5.73

SD of Detected 0.00367 SD of Detected 0.848

Mean of Detected 0.00484 Mean of Detected -5.501

Maximum Detected 0.00743 Maximum Detected -4.902

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00224 Minimum Detected -6.101

Number of Missing Values 8 Percent Non-Detects 66.67%

Number of Distinct Detected Data 2 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 6 Number of Detected Data 2

Note: DL/2 is not a recommended method.

Endrin aldehyde

   95% Adjusted Gamma UCL 0.0282

   95% Gamma Approximate UCL 0.0273    95% KM (Percentile Bootstrap) UCL 0.0258

Nu star 221.1 Potential UCLs to Use

AppChi2 187.7    95% KM (t) UCL 0.0265

Theta star 0.00188

k star 12.28 99% KM (Chebyshev) UCL 0.0413

SD 0.00547 97.5% KM (Chebyshev) UCL 0.0345

Median 0.0242 95% KM (Chebyshev) UCL 0.0311

Mean 0.0231    95% KM (Percentile Bootstrap) UCL 0.0258

Maximum 0.0294    95% KM (BCA) UCL 0.0259

Minimum 0.0155    95% KM (bootstrap t) UCL 0.0261

Assuming Gamma Distribution    95% KM (z) UCL 0.0261

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0265

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00182

   95% KM (t) UCL 0.0265

5% K-S Critical Value 0.279 SD 0.00516

K-S Test Statistic 0.721 Mean 0.0231

A-D Test Statistic 0.663 Nonparametric Statistics

5% A-D Critical Value 0.721 Kaplan-Meier (KM) Method

nu star 221.1

k star (bias corrected) 12.28 Data appear Normal at 5% Significance Level

Theta Star 0.00188

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.00743

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.00536

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0142

SD     N/A    97.5% KM (Chebyshev) UCL 0.0101

Median     N/A    95% KM (Chebyshev) UCL 0.00797

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.00743

Maximum     N/A       95% KM (BCA) UCL 0.00743

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.00494

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00716

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00112

   95% KM (t) UCL 0.00536

5% K-S Critical Value     N/A    SD 0.00193

K-S Test Statistic     N/A    Mean 0.00311

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00524    95%  H-Stat (DL/2) UCL 0.0114

SD 0.00205 SD 0.517

Mean 0.00355 Mean -5.758

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Those methods will return a 'N/A' value on your output display!
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A-D Test Statistic 0.301 Nonparametric Statistics

nu star     N/A    

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00886

   95% Percentile Bootstrap UCL 0.00768

SD in Original Scale 0.00602

Mean in Original Scale 0.00398

MLE method failed to converge properly Mean in Log Scale -6.898

SD in Log Scale 1.956

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00902    95%  H-Stat (DL/2) UCL 0.0437

SD 0.00587 SD 1.532

Mean 0.00418 Mean -6.425

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.999 Shapiro Wilk Test Statistic 0.92

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.00207 Maximum Non-Detect -6.178

Minimum Non-Detect 0.0005538 Minimum Non-Detect -7.499

SD of Detected 0.00699 SD of Detected 1.48

Mean of Detected 0.00771 Mean of Detected -5.388

Maximum Detected 0.0148 Maximum Detected -4.211

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0008685 Minimum Detected -7.049

Number of Missing Values 9 Percent Non-Detects 50.00%

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 6 Number of Detected Data 3

Endrin ketone
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2125
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2162
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2172

2173
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.802 Shapiro Wilk Test Statistic 0.982

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 44.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 2.931 Maximum Non-Detect 1.075

Minimum Non-Detect 0.532 Minimum Non-Detect -0.632

SD of Detected 8.363 SD of Detected 1.041

Mean of Detected 8.216 Mean of Detected 1.69

Maximum Detected 24.26 Maximum Detected 3.189

Raw Statistics Log-transformed Statistics

Minimum Detected 1.074 Minimum Detected 0.0712

Number of Missing Values 6 Percent Non-Detects 33.33%

Number of Distinct Detected Data 6 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 9 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Fluoranthene

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.00962

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.0306

SD     N/A    97.5% KM (Chebyshev) UCL 0.0208

Median     N/A    95% KM (Chebyshev) UCL 0.0158

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL 0.0148

Minimum     N/A       95% KM (bootstrap t) UCL 0.00661

Assuming Gamma Distribution    95% KM (z) UCL 0.00864

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0102

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00264

   95% KM (t) UCL 0.00962

5% K-S Critical Value     N/A    SD 0.00529

K-S Test Statistic     N/A    Mean 0.00429

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method
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2179
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2183
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2224

2225

2226
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SD of Detected 15.5 SD of Detected 1.053

Mean of Detected 13.65 Mean of Detected 2.122

Maximum Detected 53 Maximum Detected 3.97

Raw Statistics Log-transformed Statistics

Minimum Detected 1.6 Minimum Detected 0.47

Percent Non-Detects 33.33%

Number of Distinct Detected Data 10 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 15 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Fluorene

   95% Adjusted Gamma UCL 14.66

   95% Gamma Approximate UCL 12.52    95% KM (Percentile Bootstrap) UCL 10.82

Nu star 15.98 Potential UCLs to Use

AppChi2 7.947    95% KM (t) UCL 10.65

Theta star 7.016

k star 0.888 99% KM (Chebyshev) UCL 31.57

SD 7.28 97.5% KM (Chebyshev) UCL 21.99

Median 3.699 95% KM (Chebyshev) UCL 17.11

Mean 6.228    95% KM (Percentile Bootstrap) UCL 10.82

Maximum 24.26    95% KM (BCA) UCL 12.4

Minimum 1.074    95% KM (bootstrap t) UCL 17.58

Assuming Gamma Distribution    95% KM (z) UCL 10.09

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.25

Data appear Gamma Distributed at 5% Significance Level SE of Mean 2.587

   95% KM (t) UCL 10.65

5% K-S Critical Value 0.339 SD 7.085

K-S Test Statistic 0.71 Mean 5.835

A-D Test Statistic 0.242 Nonparametric Statistics

5% A-D Critical Value 0.71 Kaplan-Meier (KM) Method

nu star 9.4

k star (bias corrected) 0.783 Data appear Normal at 5% Significance Level

Theta Star 10.49

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 11.98

   95% Percentile Bootstrap UCL 9.866

   95% MLE (Tiku) UCL 10.41 SD in Original Scale 7.666

   95% MLE (t) UCL 9.363 Mean in Original Scale 5.63

SD 10.08 SD in Log Scale 1.504

Mean 3.118 Mean in Log Scale 0.856

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 10.42    95%  H-Stat (DL/2) UCL 42.24

SD 7.62 SD 1.547

Mean 5.701 Mean 0.879

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 21.62

   95% Gamma Approximate UCL 20.54

Nu star 41.23 Potential UCLs to Use

AppChi2 27.51    95% KM (BCA) UCL 19.23

Theta star 9.973

k star 1.374 99% KM (Chebyshev) UCL 49.53

SD 12.46 97.5% KM (Chebyshev) UCL 35.63

Median 12.2 95% KM (Chebyshev) UCL 28.55

Mean 13.71    95% KM (Percentile Bootstrap) UCL 18.44

Maximum 53    95% KM (BCA) UCL 19.23

Minimum 1.6    95% KM (bootstrap t) UCL 25.18

Assuming Gamma Distribution    95% KM (z) UCL 18.37

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 18.79

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.752

   95% KM (t) UCL 18.8

5% K-S Critical Value 0.273 SD 12.83

K-S Test Statistic 0.745 Mean 12.19

A-D Test Statistic 0.255 Nonparametric Statistics

5% A-D Critical Value 0.745 Kaplan-Meier (KM) Method

nu star 17.51

k star (bias corrected) 0.875 Data appear Gamma Distributed at 5% Significance Level

Theta Star 15.59

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 19.66

   95% Percentile Bootstrap UCL 17.5

SD in Original Scale 12.96

Mean in Original Scale 11.71

MLE method failed to converge properly Mean in Log Scale 2.056

SD in Log Scale 0.906

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 20.18    95%  H-Stat (DL/2) UCL 67.45

SD 12.49 SD 0.904

Mean 14.5 Mean 2.343

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.748 Shapiro Wilk Test Statistic 0.991

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.33%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 32 Minimum Non-Detect 3.466
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5% K-S Critical Value 0.279 SD 0.00848

K-S Test Statistic 0.722 Mean 0.0312

A-D Test Statistic 0.369 Nonparametric Statistics

5% A-D Critical Value 0.722 Kaplan-Meier (KM) Method

nu star 148.7

k star (bias corrected) 8.261 Data appear Normal at 5% Significance Level

Theta Star 0.00378

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0368    95%  H-Stat (DL/2) UCL 0.0394

SD 0.00899 SD 0.315

Mean 0.0312 Mean -3.508

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.957 Shapiro Wilk Test Statistic 0.929

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.00899 SD of Detected 0.315

Mean of Detected 0.0312 Mean of Detected -3.508

Maximum Detected 0.0459 Maximum Detected -3.082

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0169 Minimum Detected -4.078

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

gamma-Hexachlorocyclohexane
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Mean 0.00398 Mean -5.724

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.796 Shapiro Wilk Test Statistic 0.812

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 28.57%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 2

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 0.00335 Maximum Non-Detect -5.699

Minimum Non-Detect 0.00185 Minimum Non-Detect -6.293

SD of Detected 0.00182 SD of Detected 0.356

Mean of Detected 0.00506 Mean of Detected -5.338

Maximum Detected 0.00709 Maximum Detected -4.95

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00346 Minimum Detected -5.666

Number of Missing Values 8 Percent Non-Detects 28.57%

Number of Distinct Detected Data 5 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 7 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Heptachlor

   95% Adjusted Gamma UCL 0.0399

   95% Gamma Approximate UCL 0.0382    95% KM (Percentile Bootstrap) UCL 0.0359

Nu star 148.7 Potential UCLs to Use

AppChi2 121.5    95% KM (t) UCL 0.0368

Theta star 0.00378

k star 8.261 99% KM (Chebyshev) UCL 0.061

SD 0.00899 97.5% KM (Chebyshev) UCL 0.0499

Median 0.0343 95% KM (Chebyshev) UCL 0.0443

Mean 0.0312    95% KM (Percentile Bootstrap) UCL 0.0359

Maximum 0.0459    95% KM (BCA) UCL 0.0358

Minimum 0.0169    95% KM (bootstrap t) UCL 0.0365

Assuming Gamma Distribution    95% KM (z) UCL 0.0361

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0368

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.003

   95% KM (t) UCL 0.0368
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Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0338 SD of Detected 0.223

Mean of Detected 0.147 Mean of Detected -1.938

Maximum Detected 0.209 Maximum Detected -1.564

Raw Statistics Log-transformed Statistics

Minimum Detected 0.111 Minimum Detected -2.196

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Note: DL/2 is not a recommended method.

Heptachlor epoxide

   95% Adjusted Gamma UCL 0.00665

   95% Gamma Approximate UCL 0.00607    95% KM (Percentile Bootstrap) UCL 0.00584

Nu star 76.87 Potential UCLs to Use

AppChi2 57.67    95% KM (t) UCL 0.00588

Theta star 0.00083

k star 5.491 99% KM (Chebyshev) UCL 0.0111

SD 0.00171 97.5% KM (Chebyshev) UCL 0.00869

Median 0.00348 95% KM (Chebyshev) UCL 0.00746

Mean 0.00456    95% KM (Percentile Bootstrap) UCL 0.00584

Maximum 0.00709    95% KM (BCA) UCL 0.00564

Minimum 0.0033    95% KM (bootstrap t) UCL 0.00815

Assuming Gamma Distribution    95% KM (z) UCL 0.00568

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00583

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0006551

   95% KM (t) UCL 0.00588

5% K-S Critical Value 0.358 SD 0.00155

K-S Test Statistic 0.679 Mean 0.0046

A-D Test Statistic 0.583 Nonparametric Statistics

5% A-D Critical Value 0.679 Kaplan-Meier (KM) Method

nu star 41.06

k star (bias corrected) 4.106 Data appear Normal at 5% Significance Level

Theta Star 0.00123

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00548

   95% Percentile Bootstrap UCL 0.00549

   95% MLE (Tiku) UCL 0.00574 SD in Original Scale 0.00211

   95% MLE (t) UCL 0.00568 Mean in Original Scale 0.00418

SD 0.00203 SD in Log Scale 0.523

Mean 0.00418 Mean in Log Scale -5.593

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.00572    95%  H-Stat (DL/2) UCL 0.0107

SD 0.00237 SD 0.741
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.176

   95% Gamma Approximate UCL 0.171    95% KM (Percentile Bootstrap) UCL 0.165

Nu star 270.3 Potential UCLs to Use

AppChi2 233.2    95% KM (t) UCL 0.168

Theta star 0.00981

k star 15.02 99% KM (Chebyshev) UCL 0.26

SD 0.0338 97.5% KM (Chebyshev) UCL 0.218

Median 0.129 95% KM (Chebyshev) UCL 0.196

Mean 0.147    95% KM (Percentile Bootstrap) UCL 0.165

Maximum 0.209    95% KM (BCA) UCL 0.165

Minimum 0.111    95% KM (bootstrap t) UCL 0.172

Assuming Gamma Distribution    95% KM (z) UCL 0.166

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.168

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0113

   95% KM (t) UCL 0.168

5% K-S Critical Value 0.279 SD 0.0319

K-S Test Statistic 0.721 Mean 0.147

A-D Test Statistic 0.498 Nonparametric Statistics

5% A-D Critical Value 0.721 Kaplan-Meier (KM) Method

nu star 270.3

k star (bias corrected) 15.02 Data appear Normal at 5% Significance Level

Theta Star 0.00981

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.168    95%  H-Stat (DL/2) UCL 0.172

SD 0.0338 SD 0.223

Mean 0.147 Mean -1.938

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.89 Shapiro Wilk Test Statistic 0.905

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions



2492

2493

2494

2495

2496

2497

2498

2499

2500

2501

2502

2503

2504

2505

2506

2507

2508

2509

2510

2511

2512

2513

2514

2515

2516

2517

2518

2519

2520

2521

2522

2523

2524

2525

2526

2527

2528

2529

2530

2531

2532

2533

2534

2535

2536

2537

2538

2539

2540

2541

2542

2543

2544

A B C D E F G H I J K L

K-S Test Statistic 0.721 Mean 2.982

A-D Test Statistic 0.26 Nonparametric Statistics

5% A-D Critical Value 0.721 Kaplan-Meier (KM) Method

nu star 249.5

k star (bias corrected) 13.86 Data appear Normal at 5% Significance Level

Theta Star 0.217

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 3.376

   95% Percentile Bootstrap UCL 3.335

SD in Original Scale 0.676

Mean in Original Scale 2.981

MLE method failed to converge properly Mean in Log Scale 1.07

SD in Log Scale 0.22

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 3.332    95%  H-Stat (DL/2) UCL 3.781

SD 0.744 SD 0.251

Mean 2.9 Mean 1.036

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.937 Shapiro Wilk Test Statistic 0.967

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 4 Maximum Non-Detect 1.386

Minimum Non-Detect 4 Minimum Non-Detect 1.386

SD of Detected 0.714 SD of Detected 0.233

Mean of Detected 3 Mean of Detected 1.074

Maximum Detected 4.46 Maximum Detected 1.495

Raw Statistics Log-transformed Statistics

Minimum Detected 2.008 Minimum Detected 0.697

Number of Missing Values 5 Percent Non-Detects 10.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 10 Number of Detected Data 9

Hexachlorobenzene
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   95% DL/2 (t) UCL 0.136    95%  H-Stat (DL/2) UCL 0.578

SD 0.0924 SD 1.306

Mean 0.0789 Mean -3.229

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.78 Shapiro Wilk Test Statistic 0.94

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0924 SD of Detected 1.306

Mean of Detected 0.0789 Mean of Detected -3.229

Maximum Detected 0.263 Maximum Detected -1.334

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00475 Minimum Detected -5.349

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Note: DL/2 is not a recommended method.

Hexachlorobutadiene

   95% Adjusted Gamma UCL 3.525

   95% Gamma Approximate UCL 3.443    95% KM (Percentile Bootstrap) UCL 3.356

Nu star 322.2 Potential UCLs to Use

AppChi2 281.6    95% KM (t) UCL 3.397

Theta star 0.187

k star 16.11 99% KM (Chebyshev) UCL 5.236

SD 0.674 97.5% KM (Chebyshev) UCL 4.397

Median 3.09 95% KM (Chebyshev) UCL 3.969

Mean 3.009    95% KM (Percentile Bootstrap) UCL 3.356

Maximum 4.46    95% KM (BCA) UCL 3.356

Minimum 2.008    95% KM (bootstrap t) UCL 3.429

Assuming Gamma Distribution    95% KM (z) UCL 3.355

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.398

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.226

   95% KM (t) UCL 3.397

5% K-S Critical Value 0.279 SD 0.657
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.488 Maximum Non-Detect -0.717

Minimum Non-Detect 0.064 Minimum Non-Detect -2.749

SD of Detected 0.23 SD of Detected 0.557

Mean of Detected 0.434 Mean of Detected -0.911

Maximum Detected 0.596 Maximum Detected -0.517

Raw Statistics Log-transformed Statistics

Minimum Detected 0.271 Minimum Detected -1.305

Number of Missing Values 8 Percent Non-Detects 71.43%

Number of Distinct Detected Data 2 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 7 Number of Detected Data 2

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

   95% Adjusted Gamma UCL 0.224

   95% Gamma Approximate UCL 0.185

Nu star 11.58 Potential UCLs to Use

AppChi2 4.949    95% KM (Chebyshev) UCL 0.213

Theta star 0.123

k star 0.643 99% KM (Chebyshev) UCL 0.385

SD 0.0924 97.5% KM (Chebyshev) UCL 0.271

Median 0.0267 95% KM (Chebyshev) UCL 0.213

Mean 0.0789    95% KM (Percentile Bootstrap) UCL 0.129

Maximum 0.263    95% KM (BCA) UCL 0.131

Minimum 0.00475    95% KM (bootstrap t) UCL 0.189

Assuming Gamma Distribution    95% KM (z) UCL 0.13

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.136

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0308

   95% KM (t) UCL 0.136

5% K-S Critical Value 0.288 SD 0.0871

K-S Test Statistic 0.748 Mean 0.0789

A-D Test Statistic 0.5 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

nu star 11.58

k star (bias corrected) 0.643 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.123

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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SD     N/A    97.5% KM (Chebyshev) UCL 0.697

Median     N/A    95% KM (Chebyshev) UCL 0.583

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.596

Maximum     N/A       95% KM (BCA) UCL     N/A    

Minimum     N/A       95% KM (bootstrap t) UCL 1.8E+308

Assuming Gamma Distribution    95% KM (z) UCL 0.418

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.56

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0608

   95% KM (t) UCL 0.436

5% K-S Critical Value     N/A    SD 0.114

K-S Test Statistic     N/A    Mean 0.318

A-D Test Statistic 0.359 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.367    95%  H-Stat (DL/2) UCL 0.94

SD 0.182 SD 0.917

Mean 0.233 Mean -1.753

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 85.71%
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k star (bias corrected) 1.666 Data do not follow a Discernable Distribution (0.05)

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.325    99% Chebyshev (MVUE) UCL 0.474

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.31

   95% Adjusted-CLT UCL 0.373  97.5% Chebyshev (MVUE) UCL 0.366

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.315    95% H-UCL 0.262

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.415 Shapiro Wilk Test Statistic 0.706

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 3.738

Coefficient of Variation 1.219

SD 0.247

Median 0.133 SD of log Data 0.596

Mean 0.203 Mean of log Data -1.863

Maximum 1.086 Maximum of Log Data 0.0826

Raw Statistics Log-transformed Statistics

Minimum 0.0822 Minimum of Log Data -2.499

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Lead

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Isophorone was not processed!

Number of Missing Values 11 Percent Non-Detects 0.00%

Number of Distinct Detected Data 3 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 3 Number of Detected Data 3

Note: DL/2 is not a recommended method.

Isophorone

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL 0.596

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 0.436

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 0.923
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   95% Standard Bootstrap UCL 6.791

Adjusted Chi Square Value 864.7    95% Jackknife UCL 6.834

Adjusted Level of Significance 0.0324    95% CLT UCL 6.802

nu star 943.3

Approximate Chi Square Value (.05) 873 Nonparametric Statistics

k star (bias corrected) 31.44 Data appear Normal at 5% Significance Level

Theta Star 0.202

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 6.838    99% Chebyshev (MVUE) UCL 9.074

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 7.546

   95% Adjusted-CLT UCL 6.83  97.5% Chebyshev (MVUE) UCL 8.061

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 6.834    95% H-UCL 6.886

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.971 Shapiro Wilk Test Statistic 0.976

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.365

Coefficient of Variation 0.166

SD 1.053

Median 6.217 SD of log Data 0.166

Mean 6.355 Mean of log Data 1.836

Maximum 8.53 Maximum of Log Data 2.144

Raw Statistics Log-transformed Statistics

Minimum 4.65 Minimum of Log Data 1.537

Number of Valid Observations 15 Number of Distinct Observations 15

Manganese

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.481

   95% Adjusted Gamma UCL 0.305

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.837

   95% Approximate Gamma UCL 0.291

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.481

97.5% Chebyshev(Mean, Sd) UCL 0.601

Kolmogorov-Smirnov 5% Critical Value 0.224    95% BCA Bootstrap UCL 0.392

Kolmogorov-Smirnov Test Statistic 0.329    95% Percentile Bootstrap UCL 0.326

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 0.765

Anderson-Darling Test Statistic 2.346    95% Bootstrap-t UCL 0.799

   95% Standard Bootstrap UCL 0.304

Adjusted Chi Square Value 33.2    95% Jackknife UCL 0.315

Adjusted Level of Significance 0.0324    95% CLT UCL 0.307

nu star 49.99

Approximate Chi Square Value (.05) 34.76 Nonparametric Statistics

Theta Star 0.122
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Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0546

97.5% Chebyshev(Mean, Sd) UCL 0.0589

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 0.0481

Kolmogorov-Smirnov Test Statistic 0.143    95% Percentile Bootstrap UCL 0.0482

Anderson-Darling 5% Critical Value 0.735    95% Hall's Bootstrap UCL 0.0481

Anderson-Darling Test Statistic 0.398    95% Bootstrap-t UCL 0.0485

   95% Standard Bootstrap UCL 0.0483

Adjusted Chi Square Value 549.3    95% Jackknife UCL 0.0487

Adjusted Level of Significance 0.0324    95% CLT UCL 0.0484

nu star 612.4

Approximate Chi Square Value (.05) 556 Nonparametric Statistics

k star (bias corrected) 20.41 Data appear Normal at 5% Significance Level

Theta Star 0.00219

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0487    99% Chebyshev (MVUE) UCL 0.0692

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0555

   95% Adjusted-CLT UCL 0.0482  97.5% Chebyshev (MVUE) UCL 0.0601

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0487    95% H-UCL 0.0497

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.946 Shapiro Wilk Test Statistic 0.915

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness -0.456

Coefficient of Variation 0.196

SD 0.00878

Median 0.0466 SD of log Data 0.211

Mean 0.0447 Mean of log Data -3.127

Maximum 0.0571 Maximum of Log Data -2.863

Raw Statistics Log-transformed Statistics

Minimum 0.029 Minimum of Log Data -3.54

Number of Valid Observations 15 Number of Distinct Observations 14

Mercury

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 6.834

   95% Adjusted Gamma UCL 6.933

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.06

   95% Approximate Gamma UCL 6.867

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 7.54

97.5% Chebyshev(Mean, Sd) UCL 8.053

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 6.794

Kolmogorov-Smirnov Test Statistic 0.129    95% Percentile Bootstrap UCL 6.797

Anderson-Darling 5% Critical Value 0.735    95% Hall's Bootstrap UCL 6.878

Anderson-Darling Test Statistic 0.209    95% Bootstrap-t UCL 6.852
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MLE method failed to converge properly Mean in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.306    95%  H-Stat (DL/2) UCL 49.32

SD 1.343 SD 2.583

Mean 0.572 Mean -3.831

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Shapiro Wilk Test Statistic 1 Shapiro Wilk Test Statistic 1

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.91%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 4 Maximum Non-Detect 1.386

Minimum Non-Detect 0.00216 Minimum Non-Detect -6.137

SD of Detected 2.965 SD of Detected 4.611

Mean of Detected 2.103 Mean of Detected -1.826

Maximum Detected 4.2 Maximum Detected 1.435

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00618 Minimum Detected -5.086

Number of Missing Values 4 Percent Non-Detects 81.82%

Number of Distinct Detected Data 2 Number of Non-Detect Data 9

Number of Valid Data 11 Number of Detected Data 2

Methoxychlor

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.0487

   95% Adjusted Gamma UCL 0.0498

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0673

   95% Approximate Gamma UCL 0.0492
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.67%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 2 Minimum Non-Detect 0.693

SD of Detected 21.96 SD of Detected 1.206

Mean of Detected 19.78 Mean of Detected 2.392

Maximum Detected 56 Maximum Detected 4.025

Raw Statistics Log-transformed Statistics

Minimum Detected 2.525 Minimum Detected 0.926

Percent Non-Detects 53.33%

Number of Distinct Detected Data 7 Number of Non-Detect Data 8

Naphthalene

General Statistics

Number of Valid Data 15 Number of Detected Data 7

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       99% KM (Chebyshev) UCL 5.503

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 5.503

SD     N/A    97.5% KM (Chebyshev) UCL 3.598

Median     N/A    95% KM (Chebyshev) UCL 2.628

Mean     N/A       95% KM (Percentile Bootstrap) UCL 4.2

Maximum     N/A       95% KM (BCA) UCL 4.2

Minimum     N/A       95% KM (bootstrap t) UCL 0.387

Assuming Gamma Distribution    95% KM (z) UCL 1.233

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.282

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.514

   95% KM (t) UCL 1.319

5% K-S Critical Value     N/A    SD 1.206

K-S Test Statistic     N/A    Mean 0.387

A-D Test Statistic 0.364 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

SD in Log Scale     N/A    
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 31

   95% Gamma Approximate UCL 29.32

Nu star 35.58 Potential UCLs to Use

AppChi2 22.93    95% KM (t) UCL 19.35

Theta star 15.93

k star 1.186 99% KM (Chebyshev) UCL 56.78

SD 17.16 97.5% KM (Chebyshev) UCL 39.85

Median 10.93 95% KM (Chebyshev) UCL 31.22

Mean 18.89    95% KM (Percentile Bootstrap) UCL 19.82

Maximum 56    95% KM (BCA) UCL 21.07

Minimum 2.525    95% KM (bootstrap t) UCL 30.66

Assuming Gamma Distribution    95% KM (z) UCL 18.82

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 18.83

Data appear Gamma Distributed at 5% Significance Level SE of Mean 4.571

   95% KM (t) UCL 19.35

5% K-S Critical Value 0.32 SD 16.17

K-S Test Statistic 0.728 Mean 11.3

A-D Test Statistic 0.443 Nonparametric Statistics

5% A-D Critical Value 0.728 Kaplan-Meier (KM) Method

nu star 9.142

k star (bias corrected) 0.653 Data appear Gamma Distributed at 5% Significance Level

Theta Star 30.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 20.19

   95% Percentile Bootstrap UCL 18.03

SD in Original Scale 17.09

Mean in Original Scale 10.35

MLE method failed to converge properly Mean in Log Scale 1.333

SD in Log Scale 1.422

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 21.37    95%  H-Stat (DL/2) UCL 40.72

SD 16.44 SD 1.317

Mean 13.89 Mean 1.931

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.78 Shapiro Wilk Test Statistic 0.923

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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Number of Distinct Detected Data 5 Number of Non-Detect Data 4

Number of Valid Data 9 Number of Detected Data 5

Phenanthrene

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 0.69

   95% Adjusted Gamma UCL 0.708

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.261

   95% Approximate Gamma UCL 0.69

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.868

97.5% Chebyshev(Mean, Sd) UCL 1.001

Kolmogorov-Smirnov 5% Critical Value 0.222    95% BCA Bootstrap UCL 0.725

Kolmogorov-Smirnov Test Statistic 0.167    95% Percentile Bootstrap UCL 0.691

Anderson-Darling 5% Critical Value 0.738    95% Hall's Bootstrap UCL 1.261

Anderson-Darling Test Statistic 0.436    95% Bootstrap-t UCL 0.772

   95% Standard Bootstrap UCL 0.671

Adjusted Chi Square Value 113.5    95% Jackknife UCL 0.686

Adjusted Level of Significance 0.0324    95% CLT UCL 0.678

nu star 143

Approximate Chi Square Value (.05) 116.4 Nonparametric Statistics

k star (bias corrected) 4.768 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.118

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.692    99% Chebyshev (MVUE) UCL 1.167

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.825

   95% Adjusted-CLT UCL 0.716  97.5% Chebyshev (MVUE) UCL 0.94

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.686    95% H-UCL 0.7

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.81 Shapiro Wilk Test Statistic 0.949

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 2.002

Coefficient of Variation 0.485

SD 0.272

Median 0.513 SD of log Data 0.416

Mean 0.562 Mean of log Data -0.664

Maximum 1.37 Maximum of Log Data 0.315

Raw Statistics Log-transformed Statistics

Minimum 0.279 Minimum of Log Data -1.275

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Nickel
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Assuming Gamma Distribution    95% KM (z) UCL 9.892

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.858

   95% KM (t) UCL 10.29

5% K-S Critical Value 0.359 SD 4.928

K-S Test Statistic 0.682 Mean 6.835

A-D Test Statistic 0.338 Nonparametric Statistics

5% A-D Critical Value 0.682 Kaplan-Meier (KM) Method

nu star 14.69

k star (bias corrected) 1.469 Data appear Normal at 5% Significance Level

Theta Star 6.779

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 9.952

   95% Percentile Bootstrap UCL 9.46

   95% MLE (Tiku) UCL 15.79 SD in Original Scale 5.442

   95% MLE (t) UCL 14.73 Mean in Original Scale 6.531

SD 2.383 SD in Log Scale 0.893

Mean 13.25 Mean in Log Scale 1.535

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 9.959    95%  H-Stat (DL/2) UCL 14.48

SD 5.446 SD 0.949

Mean 6.583 Mean 1.521

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.965 Shapiro Wilk Test Statistic 0.868

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 66.67%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 8.473 Maximum Non-Detect 2.137

Minimum Non-Detect 2.342 Minimum Non-Detect 0.851

SD of Detected 5.093 SD of Detected 0.702

Mean of Detected 9.958 Mean of Detected 2.141

Maximum Detected 15.58 Maximum Detected 2.746

Raw Statistics Log-transformed Statistics

Minimum Detected 2.672 Minimum Detected 0.983

Number of Missing Values 6 Percent Non-Detects 44.44%
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It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 2.139 SD of Detected 0.992

Mean of Detected 2.008 Mean of Detected 0.269

Maximum Detected 7.262 Maximum Detected 1.983

Raw Statistics Log-transformed Statistics

Minimum Detected 0.337 Minimum Detected -1.087

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 9 Number of Detected Data 9

Pyrene

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Phenol was not processed!

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 1 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 1 Number of Detected Data 1

Note: DL/2 is not a recommended method.

Phenol

   95% Adjusted Gamma UCL 13.65

   95% Gamma Approximate UCL 12.72    95% KM (Percentile Bootstrap) UCL 11.77

Nu star 61.68 Potential UCLs to Use

AppChi2 44.62    95% KM (t) UCL 10.29

Theta star 2.685

k star 3.427 99% KM (Chebyshev) UCL 25.32

SD 3.904 97.5% KM (Chebyshev) UCL 18.44

Median 8.702 95% KM (Chebyshev) UCL 14.94

Mean 9.201    95% KM (Percentile Bootstrap) UCL 11.77

Maximum 15.58    95% KM (BCA) UCL 13.99

Minimum 2.672    95% KM (bootstrap t) UCL 9.717

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.62
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General Statistics

Number of Valid Observations 15 Number of Distinct Observations 11

Note: DL/2 is not a recommended method.

Selenium

   95% Adjusted Gamma UCL 4.576

   95% Gamma Approximate UCL 3.933

Nu star 17.03 Potential UCLs to Use

AppChi2 8.696    95% KM (Chebyshev) UCL 5.116

Theta star 2.122

k star 0.946 99% KM (Chebyshev) UCL 9.102

SD 2.139 97.5% KM (Chebyshev) UCL 6.46

Median 1.404 95% KM (Chebyshev) UCL 5.116

Mean 2.008    95% KM (Percentile Bootstrap) UCL 3.235

Maximum 7.262    95% KM (BCA) UCL 3.363

Minimum 0.337    95% KM (bootstrap t) UCL 4.755

Assuming Gamma Distribution    95% KM (z) UCL 3.181

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.334

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.713

   95% KM (t) UCL 3.334

5% K-S Critical Value 0.285 SD 2.017

K-S Test Statistic 0.738 Mean 2.008

A-D Test Statistic 0.289 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

nu star 17.03

k star (bias corrected) 0.946 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.122

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 3.334    95%  H-Stat (DL/2) UCL 6.624

SD 2.139 SD 0.992

Mean 2.008 Mean 0.269

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.744 Shapiro Wilk Test Statistic 0.958
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Maximum Detected 0.0165 Maximum Detected -4.104

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00272 Minimum Detected -5.908

Percent Non-Detects 13.33%

Number of Distinct Detected Data 13 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 15 Number of Detected Data 13

Silver

Potential UCL to Use Use 95% Student's-t UCL 0.336

or 95% Modified-t UCL 0.336

   95% Adjusted Gamma UCL 0.338

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.412

   95% Approximate Gamma UCL 0.336

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.36

97.5% Chebyshev(Mean, Sd) UCL 0.377

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 0.338

Kolmogorov-Smirnov Test Statistic 0.282    95% Percentile Bootstrap UCL 0.335

Anderson-Darling 5% Critical Value 0.734    95% Hall's Bootstrap UCL 0.336

Anderson-Darling Test Statistic 1.286    95% Bootstrap-t UCL 0.342

   95% Standard Bootstrap UCL 0.334

Adjusted Chi Square Value 2023    95% Jackknife UCL 0.336

Adjusted Level of Significance 0.0324    95% CLT UCL 0.334

nu star 2142

Approximate Chi Square Value (.05) 2036 Nonparametric Statistics

k star (bias corrected) 71.4 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00447

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.336    99% Chebyshev (MVUE) UCL 0.408

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.358

   95% Adjusted-CLT UCL 0.338  97.5% Chebyshev (MVUE) UCL 0.375

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.336    95% H-UCL 0.336

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.819 Shapiro Wilk Test Statistic 0.84

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.218

Coefficient of Variation 0.113

SD 0.0362

Median 0.3 SD of log Data 0.108

Mean 0.319 Mean of log Data -1.148

Maximum 0.4 Maximum of Log Data -0.916

Raw Statistics Log-transformed Statistics

Minimum 0.275 Minimum of Log Data -1.292
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   95% Adjusted Gamma UCL 0.00971

   95% Gamma Approximate UCL 0.00936

Nu star 77.33 Potential UCLs to Use

AppChi2 58.07    95% KM (BCA) UCL 0.00895

Theta star 0.00273

k star 2.578 99% KM (Chebyshev) UCL 0.0187

SD 0.00447 97.5% KM (Chebyshev) UCL 0.0143

Median 0.00538 95% KM (Chebyshev) UCL 0.0121

Mean 0.00703    95% KM (Percentile Bootstrap) UCL 0.00885

Maximum 0.0165    95% KM (BCA) UCL 0.00895

Minimum 0.00272    95% KM (bootstrap t) UCL 0.00945

Assuming Gamma Distribution    95% KM (z) UCL 0.00887

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.009

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00119

   95% KM (t) UCL 0.00901

5% K-S Critical Value 0.238 SD 0.0044

K-S Test Statistic 0.739 Mean 0.00692

A-D Test Statistic 0.423 Nonparametric Statistics

5% A-D Critical Value 0.739 Kaplan-Meier (KM) Method

nu star 61.62

k star (bias corrected) 2.37 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00314

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00915

   95% Percentile Bootstrap UCL 0.00899

   95% MLE (Tiku) UCL 0.00881 SD in Original Scale 0.00455

   95% MLE (t) UCL 0.00828 Mean in Original Scale 0.00692

SD 0.00608 SD in Log Scale 0.602

Mean 0.00551 Mean in Log Scale -5.152

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.00892    95%  H-Stat (DL/2) UCL 0.0109

SD 0.00465 SD 0.644

Mean 0.0068 Mean -5.191

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.865 Shapiro Wilk Test Statistic 0.939

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 46.67%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 7

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Maximum Non-Detect 0.0053 Maximum Non-Detect -5.24

Minimum Non-Detect 0.0052 Minimum Non-Detect -5.259

SD of Detected 0.00468 SD of Detected 0.612

Mean of Detected 0.00744 Mean of Detected -5.075



3340

3341

3342

3343

3344

3345

3346

3347

3348

3349

3350

3351

3352

3353

3354

3355

3356

3357

3358

3359

3360

3361

3362

3363

3364

3365

3366

3367

3368

3369

3370

3371

3372

3373

3374

3375

3376

3377

3378

3379

3380

3381

3382

3383

3384

3385

3386

3387

3388

3389

3390

3391

3392

A B C D E F G H I J K L

Total Aroclors

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 0.00361

   95% Adjusted Gamma UCL 0.00379

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.00715

   95% Approximate Gamma UCL 0.00361

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.00453

97.5% Chebyshev(Mean, Sd) UCL 0.00541

Kolmogorov-Smirnov 5% Critical Value 0.225    95% BCA Bootstrap UCL 0.00332

Kolmogorov-Smirnov Test Statistic 0.196    95% Percentile Bootstrap UCL 0.00325

Anderson-Darling 5% Critical Value 0.748    95% Hall's Bootstrap UCL 0.00319

Anderson-Darling Test Statistic 0.781    95% Bootstrap-t UCL 0.00342

   95% Standard Bootstrap UCL 0.00322

Adjusted Chi Square Value 31.03    95% Jackknife UCL 0.00331

Adjusted Level of Significance 0.0324    95% CLT UCL 0.00325

nu star 47.32

Approximate Chi Square Value (.05) 32.54 Nonparametric Statistics

k star (bias corrected) 1.577 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00157

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.00332    99% Chebyshev (MVUE) UCL 0.008

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.00491

   95% Adjusted-CLT UCL 0.00333  97.5% Chebyshev (MVUE) UCL 0.00595

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.00331    95% H-UCL 0.00434

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.839 Shapiro Wilk Test Statistic 0.891

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.549

Coefficient of Variation 0.733

SD 0.00182

Median 0.0016 SD of log Data 0.799

Mean 0.00248 Mean of log Data -6.282

Maximum 0.00544 Maximum of Log Data -5.213

Raw Statistics Log-transformed Statistics

Minimum 0.0006139 Minimum of Log Data -7.396

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Note: DL/2 is not a recommended method.

Thallium



3393

3394

3395

3396

3397

3398

3399

3400

3401

3402

3403

3404

3405

3406

3407

3408

3409

3410

3411

3412

3413

3414

3415

3416

3417

3418

3419

3420

3421

3422

3423

3424

3425

3426

3427

3428

3429

3430

3431

3432

3433

3434

3435

3436

3437

3438

3439

3440

3441

3442

3443

3444

3445

A B C D E F G H I J K L

Assuming Gamma Distribution    95% KM (z) UCL 3437

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3821

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1039

   95% KM (t) UCL 3821

5% K-S Critical Value 0.342 SD 2324

K-S Test Statistic 0.718 Mean 1728

A-D Test Statistic 0.553 Nonparametric Statistics

5% A-D Critical Value 0.718 Kaplan-Meier (KM) Method

nu star 6.49

k star (bias corrected) 0.541 Data appear Gamma Distributed at 5% Significance Level

Theta Star 3194

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 3821    95%  H-Stat (DL/2) UCL 24916

SD 2545 SD 1.209

Mean 1728 Mean 6.77

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.636 Shapiro Wilk Test Statistic 0.921

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 2545 SD of Detected 1.209

Mean of Detected 1728 Mean of Detected 6.77

Maximum Detected 6865 Maximum Detected 8.834

Raw Statistics Log-transformed Statistics

Minimum Detected 230 Minimum Detected 5.438

Number of Missing Values 4 Percent Non-Detects 0.00%

Number of Distinct Detected Data 6 Number of Non-Detect Data 0

Number of Valid Data 6 Number of Detected Data 6



3446

3447

3448

3449

3450

3451

3452

3453

3454

3455

3456

3457

3458

3459

3460

3461

3462

3463

3464

3465

3466

3467

3468

3469

3470

3471

3472

3473

3474

3475

3476

3477

3478

3479

3480

3481

3482

3483

3484

3485

3486

3487

3488

3489

3490

3491

3492

3493

3494

3495

3496

3497

3498

A B C D E F G H I J K L

   95% BCA Bootstrap UCL 16.02

   95% Percentile Bootstrap UCL 15.77

SD in Original Scale 4.376

Mean in Original Scale 13.81

MLE method failed to converge properly Mean in Log Scale 2.583

SD in Log Scale 0.295

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 15.52    95%  H-Stat (DL/2) UCL 17.37

SD 5.322 SD 0.492

Mean 13.1 Mean 2.477

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.795 Shapiro Wilk Test Statistic 0.873

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 86.67%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 13

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 20 Maximum Non-Detect 2.996

Minimum Non-Detect 7.1 Minimum Non-Detect 1.96

SD of Detected 4.192 SD of Detected 0.252

Mean of Detected 14.83 Mean of Detected 2.665

Maximum Detected 23.55 Maximum Detected 3.159

Raw Statistics Log-transformed Statistics

Minimum Detected 10.13 Minimum Detected 2.315

Percent Non-Detects 20.00%

Number of Distinct Detected Data 12 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 15 Number of Detected Data 12

Note: DL/2 is not a recommended method.

Total Chlordanes

   95% Adjusted Gamma UCL 9908

   95% Gamma Approximate UCL 5916

Nu star 6.49 Potential UCLs to Use

AppChi2 1.895    95% KM (Chebyshev) UCL 6257

Theta star 3194

k star 0.541 99% KM (Chebyshev) UCL 12067

SD 2545 97.5% KM (Chebyshev) UCL 8217

Median 890 95% KM (Chebyshev) UCL 6257

Mean 1728    95% KM (Percentile Bootstrap) UCL 3708

Maximum 6865    95% KM (BCA) UCL 3808

Minimum 230    95% KM (bootstrap t) UCL 11040



3499

3500

3501

3502

3503

3504

3505

3506

3507

3508

3509

3510

3511

3512

3513

3514

3515

3516

3517

3518

3519

3520

3521

3522

3523

3524

3525

3526

3527

3528

3529

3530

3531

3532

3533

3534

3535

3536

3537

3538

3539

3540

3541

3542

3543

3544

3545

3546

3547

3548

3549

3550

3551

A B C D E F G H I J K L

   95% Modified-t UCL 111.5    99% Chebyshev (MVUE) UCL 250.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 150

   95% Adjusted-CLT UCL 117.4  97.5% Chebyshev (MVUE) UCL 183.7

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 110    95% H-UCL 137.9

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.753 Shapiro Wilk Test Statistic 0.919

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.774

Coefficient of Variation 1.029

SD 77.1

Median 42.3 SD of log Data 0.893

Mean 74.91 Mean of log Data 3.912

Maximum 285 Maximum of Log Data 5.652

Raw Statistics Log-transformed Statistics

Minimum 16.68 Minimum of Log Data 2.814

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Note: DL/2 is not a recommended method.

Total DDD

   95% Adjusted Gamma UCL 16.41

   95% Gamma Approximate UCL 16.14

Nu star 327.3 Potential UCLs to Use

AppChi2 286.4    95% KM (BCA) UCL 16.23

Theta star 1.295

k star 10.91 99% KM (Chebyshev) UCL 24.8

SD 4.231 97.5% KM (Chebyshev) UCL 20.8

Median 13.33 95% KM (Chebyshev) UCL 18.76

Mean 14.12    95% KM (Percentile Bootstrap) UCL 15.95

Maximum 23.55    95% KM (BCA) UCL 16.23

Minimum 9.158    95% KM (bootstrap t) UCL 17.39

Assuming Gamma Distribution    95% KM (z) UCL 15.83

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 15.86

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 1.079

   95% KM (t) UCL 15.96

5% K-S Critical Value 0.245 SD 3.972

K-S Test Statistic 0.731 Mean 14.06

A-D Test Statistic 0.845 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

nu star 291.1

k star (bias corrected) 12.13 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1.223

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only



3552

3553

3554

3555

3556

3557

3558

3559

3560

3561

3562

3563

3564

3565

3566

3567

3568

3569

3570

3571

3572

3573

3574

3575

3576

3577

3578

3579

3580

3581

3582

3583

3584

3585

3586

3587

3588

3589

3590

3591

3592

3593

3594

3595

3596

3597

3598

3599

3600

3601

3602

3603

3604

A B C D E F G H I J K L

Adjusted Level of Significance 0.0324    95% CLT UCL 162

nu star 94.01

Approximate Chi Square Value (.05) 72.65 Nonparametric Statistics

k star (bias corrected) 3.134 Data appear Gamma Distributed at 5% Significance Level

Theta Star 41.34

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 165.6    99% Chebyshev (MVUE) UCL 304.1

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 205.3

   95% Adjusted-CLT UCL 170  97.5% Chebyshev (MVUE) UCL 238.6

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 164.3    95% H-UCL 172.8

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.832 Shapiro Wilk Test Statistic 0.944

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.472

Coefficient of Variation 0.59

SD 76.4

Median 105.5 SD of log Data 0.518

Mean 129.6 Mean of log Data 4.729

Maximum 317.6 Maximum of Log Data 5.761

Raw Statistics Log-transformed Statistics

Minimum 56.23 Minimum of Log Data 4.029

Number of Valid Observations 15 Number of Distinct Observations 15

Total DDE

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 117.2

   95% Adjusted Gamma UCL 124

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 273

   95% Approximate Gamma UCL 117.2

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 161.7

97.5% Chebyshev(Mean, Sd) UCL 199.2

Kolmogorov-Smirnov 5% Critical Value 0.226    95% BCA Bootstrap UCL 118.2

Kolmogorov-Smirnov Test Statistic 0.192    95% Percentile Bootstrap UCL 109.6

Anderson-Darling 5% Critical Value 0.756    95% Hall's Bootstrap UCL 115.9

Anderson-Darling Test Statistic 0.78    95% Bootstrap-t UCL 130.2

   95% Standard Bootstrap UCL 106.5

Adjusted Chi Square Value 20.81    95% Jackknife UCL 110

Adjusted Level of Significance 0.0324    95% CLT UCL 107.7

nu star 34.46

Approximate Chi Square Value (.05) 22.03 Nonparametric Statistics

k star (bias corrected) 1.149 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 65.22

Gamma Distribution Test Data Distribution



3605

3606

3607

3608

3609

3610

3611

3612

3613

3614

3615

3616

3617

3618

3619

3620

3621

3622

3623

3624

3625

3626

3627

3628

3629

3630

3631

3632

3633

3634

3635

3636

3637

3638

3639

3640

3641

3642

3643

3644

3645

3646

3647

3648

3649

3650

3651

3652

3653

3654

3655

3656

3657
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k star (bias corrected) 0.323 Data appear Lognormal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 14.5

   95% Percentile Bootstrap UCL 11.07

SD in Original Scale 12.06

Mean in Original Scale 5.216

MLE method failed to converge properly Mean in Log Scale -0.0755

SD in Log Scale 1.873

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 11.38    95%  H-Stat (DL/2) UCL 161.5

SD 11.81 SD 1.771

Mean 6.007 Mean 0.521

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.568 Shapiro Wilk Test Statistic 0.879

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 6.9 Maximum Non-Detect 1.932

Minimum Non-Detect 6.9 Minimum Non-Detect 1.932

SD of Detected 14.54 SD of Detected 2.11

Mean of Detected 7.286 Mean of Detected 0.162

Maximum Detected 47 Maximum Detected 3.85

Raw Statistics Log-transformed Statistics

Minimum Detected 0.105 Minimum Detected -2.251

Percent Non-Detects 33.33%

Number of Distinct Detected Data 10 Number of Non-Detect Data 5

Number of Valid Data 15 Number of Detected Data 10

Total DDT

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 167.7

   95% Adjusted Gamma UCL 173.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 325.8

   95% Approximate Gamma UCL 167.7

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 215.5

97.5% Chebyshev(Mean, Sd) UCL 252.7

Kolmogorov-Smirnov 5% Critical Value 0.223    95% BCA Bootstrap UCL 170.7

Kolmogorov-Smirnov Test Statistic 0.183    95% Percentile Bootstrap UCL 161.1

Anderson-Darling 5% Critical Value 0.741    95% Hall's Bootstrap UCL 188.7

Anderson-Darling Test Statistic 0.506    95% Bootstrap-t UCL 184.3

   95% Standard Bootstrap UCL 160.9

Adjusted Chi Square Value 70.34    95% Jackknife UCL 164.3



3658

3659

3660

3661

3662

3663

3664

3665

3666

3667

3668

3669

3670

3671

3672

3673

3674

3675

3676

3677

3678

3679

3680

3681

3682

3683

3684

3685

3686

3687

3688

3689

3690

3691

3692

3693

3694

3695

3696

3697

3698

3699

3700

3701

3702

3703

3704

3705

3706

3707

3708

3709

3710
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k star (bias corrected) 4.956 Data Follow Appr. Gamma Distribution at 5% Significance Level

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 4.965    99% Chebyshev (MVUE) UCL 8.532

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 6.036

   95% Adjusted-CLT UCL 5.037  97.5% Chebyshev (MVUE) UCL 6.878

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.942    95% H-UCL 5.123

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.871 Shapiro Wilk Test Statistic 0.943

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 1.145

Coefficient of Variation 0.448

SD 1.838

Median 3.338 SD of log Data 0.414

Mean 4.106 Mean of log Data 1.329

Maximum 8.526 Maximum of Log Data 2.143

Raw Statistics Log-transformed Statistics

Minimum 1.984 Minimum of Log Data 0.685

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

   95% Adjusted Gamma UCL 17.17

   95% Gamma Approximate UCL 15.54

Nu star 13.69 Potential UCLs to Use

AppChi2 6.362    99% KM (Chebyshev) UCL 37.36

Theta star 15.81

k star 0.456 99% KM (Chebyshev) UCL 37.36

SD 11.7 97.5% KM (Chebyshev) UCL 25.47

Median 5.098 95% KM (Chebyshev) UCL 19.41

Mean 7.218    95% KM (Percentile Bootstrap) UCL 11.2

Maximum 47    95% KM (BCA) UCL 12.23

Minimum 0.105    95% KM (bootstrap t) UCL 22.36

Assuming Gamma Distribution    95% KM (z) UCL 10.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 10.99

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.211

   95% KM (t) UCL 11.07

5% K-S Critical Value 0.286 SD 11.66

K-S Test Statistic 0.802 Mean 5.418

A-D Test Statistic 0.846 Nonparametric Statistics

5% A-D Critical Value 0.802 Kaplan-Meier (KM) Method

nu star 6.457

Theta Star 22.57



3711

3712

3713

3714

3715

3716

3717

3718

3719

3720

3721

3722

3723

3724

3725

3726

3727

3728
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3730

3731

3732

3733

3734

3735

3736

3737

3738

3739

3740

3741

3742

3743

3744

3745

3746

3747

3748

3749

3750

3751
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   95% Standard Bootstrap UCL 96637

Adjusted Chi Square Value 14.8    95% Jackknife UCL 101862

Adjusted Level of Significance 0.0324    95% CLT UCL 98962

nu star 26.57

Approximate Chi Square Value (.05) 15.82 Nonparametric Statistics

k star (bias corrected) 0.886 Data do not follow a Discernable Distribution (0.05)

Theta Star 65489

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 105356    99% Chebyshev (MVUE) UCL 157437

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 95328

   95% Adjusted-CLT UCL 121365  97.5% Chebyshev (MVUE) UCL 116280

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 101862    95% H-UCL 86038

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.455 Shapiro Wilk Test Statistic 0.676

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 3.261

Coefficient of Variation 1.663

SD 96454

Median 24337 SD of log Data 0.854

Mean 57997 Mean of log Data 10.42

Maximum 385762 Maximum of Log Data 12.86

Raw Statistics Log-transformed Statistics

Minimum 18300 Minimum of Log Data 9.815

Number of Valid Observations 15 Number of Distinct Observations 15

Total Dioxin-like PCBs

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 5.025

   95% Adjusted Gamma UCL 5.153

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.828

   95% Approximate Gamma UCL 5.025

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 6.175

97.5% Chebyshev(Mean, Sd) UCL 7.07

Kolmogorov-Smirnov 5% Critical Value 0.222    95% BCA Bootstrap UCL 4.992

Kolmogorov-Smirnov Test Statistic 0.238    95% Percentile Bootstrap UCL 4.929

Anderson-Darling 5% Critical Value 0.738    95% Hall's Bootstrap UCL 5.041

Anderson-Darling Test Statistic 0.599    95% Bootstrap-t UCL 5.245

   95% Standard Bootstrap UCL 4.878

Adjusted Chi Square Value 118.5    95% Jackknife UCL 4.942

Adjusted Level of Significance 0.0324    95% CLT UCL 4.887

nu star 148.7

Approximate Chi Square Value (.05) 121.5 Nonparametric Statistics

Theta Star 0.828



3764

3765

3766

3767

3768

3769

3770

3771

3772

3773

3774

3775

3776

3777

3778

3779

3780

3781

3782

3783

3784

3785

3786

3787

3788

3789

3790

3791

3792

3793

3794

3795

3796

3797

3798

3799

3800

3801

3802

3803

3804

3805

3806

3807

3808

3809

3810

3811

3812

3813

3814

3815

3816
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Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 4.703

   95% Percentile Bootstrap UCL 3.696

SD in Original Scale 3.535

Mean in Original Scale 1.743

MLE method failed to converge properly Mean in Log Scale -0.0629

SD in Log Scale 0.819

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 4.234    95%  H-Stat (DL/2) UCL 11.05

SD 3.733 SD 1.05

Mean 2.389 Mean 0.188

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.396 Shapiro Wilk Test Statistic 0.547

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 11 Maximum Non-Detect 2.398

Minimum Non-Detect 1.2 Minimum Non-Detect 0.182

SD of Detected 4.039 SD of Detected 0.944

Mean of Detected 2.01 Mean of Detected -0.0335

Maximum Detected 13.5 Maximum Detected 2.603

Raw Statistics Log-transformed Statistics

Minimum Detected 0.529 Minimum Detected -0.637

Number of Missing Values 2 Percent Non-Detects 23.08%

Number of Distinct Detected Data 10 Number of Non-Detect Data 3

Number of Valid Data 13 Number of Detected Data 10

Total Endosulfan

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 166553

   95% Adjusted Gamma UCL 104096

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 305793

   95% Approximate Gamma UCL 97416

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 166553

97.5% Chebyshev(Mean, Sd) UCL 213526

Kolmogorov-Smirnov 5% Critical Value 0.228    95% BCA Bootstrap UCL 123957

Kolmogorov-Smirnov Test Statistic 0.367    95% Percentile Bootstrap UCL 104236

Anderson-Darling 5% Critical Value 0.762    95% Hall's Bootstrap UCL 308812

Anderson-Darling Test Statistic 2.741    95% Bootstrap-t UCL 514539
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Gamma Distribution Test Data Distribution

   95% Modified-t UCL 15.96    99% Chebyshev (MVUE) UCL 23.35

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14.1

   95% Adjusted-CLT UCL 18.72  97.5% Chebyshev (MVUE) UCL 17.22

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 15.36    95% H-UCL 12.79

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.437 Shapiro Wilk Test Statistic 0.779

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 3.564

Coefficient of Variation 1.753

SD 14.99

Median 4.107 SD of log Data 0.865

Mean 8.548 Mean of log Data 1.588

Maximum 61.29 Maximum of Log Data 4.116

Raw Statistics Log-transformed Statistics

Minimum 2.23 Minimum of Log Data 0.802

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Note: DL/2 is not a recommended method.

Total PCB TEQ

   95% Adjusted Gamma UCL 3.927

   95% Gamma Approximate UCL 3.6

Nu star 21.79 Potential UCLs to Use

AppChi2 12.18    95% KM (BCA) UCL 3.699

Theta star 2.401

k star 0.838 99% KM (Chebyshev) UCL 11.62

SD 3.498 97.5% KM (Chebyshev) UCL 7.933

Median 0.852 95% KM (Chebyshev) UCL 6.055

Mean 2.013    95% KM (Percentile Bootstrap) UCL 3.672

Maximum 13.5    95% KM (BCA) UCL 3.699

Minimum 0.529    95% KM (bootstrap t) UCL 33.2

Assuming Gamma Distribution    95% KM (z) UCL 3.353

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.468

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.996

   95% KM (t) UCL 3.49

5% K-S Critical Value 0.275 SD 3.404

K-S Test Statistic 0.755 Mean 1.716

A-D Test Statistic 2.611 Nonparametric Statistics

5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method

nu star 12.67

k star (bias corrected) 0.634 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.173
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Adjusted Chi Square Value 5.962    95% Jackknife UCL 5706035

Adjusted Level of Significance 0.0324    95% CLT UCL 5510980

nu star 14.01

Approximate Chi Square Value (.05) 6.579 Nonparametric Statistics

k star (bias corrected) 0.467 Data do not follow a Discernable Distribution (0.05)

Theta Star 5900783

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 5948938    99% Chebyshev (MVUE) UCL 7945914

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4441871

   95% Adjusted-CLT UCL 7068249  97.5% Chebyshev (MVUE) UCL 5623950

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5706035    95% H-UCL 5468693

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.429 Shapiro Wilk Test Statistic 0.734

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 3.37

Coefficient of Variation 2.354

SD 6486951

Median 574344 SD of log Data 1.265

Mean 2755976 Mean of log Data 13.64

Maximum 25091151 Maximum of Log Data 17.04

Raw Statistics Log-transformed Statistics

Minimum 294578 Minimum of Log Data 12.59

Number of Valid Observations 15 Number of Distinct Observations 15

Total PCB_Congeners

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 25.41

   95% Adjusted Gamma UCL 15.44

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 47.05

   95% Approximate Gamma UCL 14.44

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 25.41

97.5% Chebyshev(Mean, Sd) UCL 32.71

Kolmogorov-Smirnov 5% Critical Value 0.228    95% BCA Bootstrap UCL 19.8

Kolmogorov-Smirnov Test Statistic 0.33    95% Percentile Bootstrap UCL 16.04

Anderson-Darling 5% Critical Value 0.762    95% Hall's Bootstrap UCL 45.14

Anderson-Darling Test Statistic 2.1    95% Bootstrap-t UCL 62.33

   95% Standard Bootstrap UCL 14.69

Adjusted Chi Square Value 14.44    95% Jackknife UCL 15.36

Adjusted Level of Significance 0.0324    95% CLT UCL 14.91

nu star 26.08

Approximate Chi Square Value (.05) 15.44 Nonparametric Statistics

k star (bias corrected) 0.869 Data do not follow a Discernable Distribution (0.05)

Theta Star 9.832
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Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 6.91    95%  H-Stat (DL/2) UCL 7.678

SD 2.085 SD 0.398

Mean 5.618 Mean 1.659

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.829 5% Shapiro Wilk Critical Value 0.829

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.942

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 9 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 2.085 SD of Detected 0.398

Mean of Detected 5.618 Mean of Detected 1.659

Maximum Detected 8.576 Maximum Detected 2.149

Raw Statistics Log-transformed Statistics

Minimum Detected 2.749 Minimum Detected 1.011

Number of Missing Values 6 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

Number of Valid Data 9 Number of Detected Data 9

Tributyltin ion

General Statistics

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 19421254

   95% Adjusted Gamma UCL 6476921

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 19421254

   95% Approximate Gamma UCL 5869284

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10056798

97.5% Chebyshev(Mean, Sd) UCL 13215870

Kolmogorov-Smirnov 5% Critical Value 0.233    95% BCA Bootstrap UCL 7626395

Kolmogorov-Smirnov Test Statistic 0.383    95% Percentile Bootstrap UCL 5625327

Anderson-Darling 5% Critical Value 0.791    95% Hall's Bootstrap UCL 28086749

Anderson-Darling Test Statistic 2.638    95% Bootstrap-t UCL 39804089

   95% Standard Bootstrap UCL 5433190
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 97.99    95% H-UCL 98.66

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Test Statistic 0.947

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.0843

Coefficient of Variation 0.149

SD 13.67

Median 89.91 SD of log Data 0.151

Mean 91.78 Mean of log Data 4.509

Maximum 112.8 Maximum of Log Data 4.725

Raw Statistics Log-transformed Statistics

Minimum 71.23 Minimum of Log Data 4.266

General Statistics

Number of Valid Observations 15 Number of Distinct Observations 15

Note: DL/2 is not a recommended method.

Zinc

   95% Adjusted Gamma UCL 7.705

   95% Gamma Approximate UCL 7.283    95% KM (Percentile Bootstrap) UCL 6.685

Nu star 92.83 Potential UCLs to Use

AppChi2 71.61    95% KM (t) UCL 6.91

Theta star 1.089

k star 5.157 99% KM (Chebyshev) UCL 12.53

SD 2.085 97.5% KM (Chebyshev) UCL 9.958

Median 5.894 95% KM (Chebyshev) UCL 8.647

Mean 5.618    95% KM (Percentile Bootstrap) UCL 6.685

Maximum 8.576    95% KM (BCA) UCL 6.673

Minimum 2.749    95% KM (bootstrap t) UCL 6.944

Assuming Gamma Distribution    95% KM (z) UCL 6.761

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.91

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.695

   95% KM (t) UCL 6.91

5% K-S Critical Value 0.28 SD 1.966

K-S Test Statistic 0.722 Mean 5.618

A-D Test Statistic 0.278 Nonparametric Statistics

5% A-D Critical Value 0.722 Kaplan-Meier (KM) Method

nu star 92.83

k star (bias corrected) 5.157 Data appear Normal at 5% Significance Level

Theta Star 1.089

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    
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k star (bias corrected) 0.46 Data do not follow a Discernable Distribution (0.05)

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 5843632    99% Chebyshev (MVUE) UCL 7802446

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4351929

   95% Adjusted-CLT UCL 6946904  97.5% Chebyshev (MVUE) UCL 5515951

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 5604229    95% H-UCL 5447488

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.429 Shapiro Wilk Test Statistic 0.738

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 3.372

Coefficient of Variation 2.369

SD 6390618

Median 552812 SD of log Data 1.28

Mean 2697978 Mean of log Data 13.59

Maximum 24705389 Maximum of Log Data 17.02

Raw Statistics Log-transformed Statistics

Minimum 274102 Minimum of Log Data 12.52

Number of Valid Observations 15 Number of Distinct Observations 15

Total PCBs, Adjusted

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 97.99

   95% Adjusted Gamma UCL 99.29

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 126.9

   95% Approximate Gamma UCL 98.43

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 107.2

97.5% Chebyshev(Mean, Sd) UCL 113.8

Kolmogorov-Smirnov 5% Critical Value 0.221    95% BCA Bootstrap UCL 97.59

Kolmogorov-Smirnov Test Statistic 0.112    95% Percentile Bootstrap UCL 97.23

Anderson-Darling 5% Critical Value 0.734    95% Hall's Bootstrap UCL 97.65

Anderson-Darling Test Statistic 0.275    95% Bootstrap-t UCL 98.52

   95% Standard Bootstrap UCL 97.26

Adjusted Chi Square Value 1063    95% Jackknife UCL 97.99

Adjusted Level of Significance 0.0324    95% CLT UCL 97.58

nu star 1150

Approximate Chi Square Value (.05) 1072 Nonparametric Statistics

k star (bias corrected) 38.32 Data appear Normal at 5% Significance Level

Theta Star 2.395

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 98    99% Chebyshev (MVUE) UCL 127.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 107.4

   95% Adjusted-CLT UCL 97.66  97.5% Chebyshev (MVUE) UCL 114.1
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   95% Standard Bootstrap UCL 19.33

Adjusted Chi Square Value 26.49    95% Jackknife UCL 19.88

Adjusted Level of Significance 0.0324    95% CLT UCL 19.4

nu star 41.67

Approximate Chi Square Value (.05) 27.88 Nonparametric Statistics

k star (bias corrected) 1.389 Data do not follow a Discernable Distribution (0.05)

Theta Star 9.11

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 20.47    99% Chebyshev (MVUE) UCL 32.37

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 20.55

   95% Adjusted-CLT UCL 23.19  97.5% Chebyshev (MVUE) UCL 24.54

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 19.88    95% H-UCL 17.57

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.881 Shapiro Wilk Critical Value 0.881

Shapiro Wilk Test Statistic 0.491 Shapiro Wilk Test Statistic 0.766

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 3.345

Coefficient of Variation 1.256

SD 15.89

Median 7.709 SD of log Data 0.686

Mean 12.65 Mean of log Data 2.212

Maximum 67.36 Maximum of Log Data 4.21

Raw Statistics Log-transformed Statistics

Minimum 4.776 Minimum of Log Data 1.564

Number of Valid Observations 15 Number of Distinct Observations 15

Total TEQ

General Statistics

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 19115773

   95% Adjusted Gamma UCL 6392498

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 19115773

   95% Approximate Gamma UCL 5787058

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 9890381

97.5% Chebyshev(Mean, Sd) UCL 13002540

Kolmogorov-Smirnov 5% Critical Value 0.234    95% BCA Bootstrap UCL 7927550

Kolmogorov-Smirnov Test Statistic 0.384    95% Percentile Bootstrap UCL 5497139

Anderson-Darling 5% Critical Value 0.792    95% Hall's Bootstrap UCL 29163705

Anderson-Darling Test Statistic 2.619    95% Bootstrap-t UCL 39017146

   95% Standard Bootstrap UCL 5350191

Adjusted Chi Square Value 5.822    95% Jackknife UCL 5604229

Adjusted Level of Significance 0.0324    95% CLT UCL 5412070

nu star 13.8

Approximate Chi Square Value (.05) 6.432 Nonparametric Statistics

Theta Star 5867054
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Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 30.54

   95% Adjusted Gamma UCL 19.91

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 53.49

   95% Approximate Gamma UCL 18.92

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 30.54

97.5% Chebyshev(Mean, Sd) UCL 38.28

Kolmogorov-Smirnov 5% Critical Value 0.225    95% BCA Bootstrap UCL 25.28

Kolmogorov-Smirnov Test Statistic 0.327    95% Percentile Bootstrap UCL 19.91

Anderson-Darling 5% Critical Value 0.751    95% Hall's Bootstrap UCL 48.07

Anderson-Darling Test Statistic 2.006    95% Bootstrap-t UCL 52.97



Tissue 

Clam, Undepurated 



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

A B C D E F G H I J K L

Adjusted Level of Significance 0.0086    95% CLT UCL 103.5

nu star 21.1

Approximate Chi Square Value (.05) 11.67 Nonparametric Statistics

k star (bias corrected) 2.11 Data appear Normal at 5% Significance Level

Theta Star 35.07

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 114.2    99% Chebyshev (MVUE) UCL 235.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 144.4

   95% Adjusted-CLT UCL 116  97.5% Chebyshev (MVUE) UCL 175.1

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 112.2    95% H-UCL 157.4

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.869 Shapiro Wilk Test Statistic 0.959

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.459

Coefficient of Variation 0.542

SD 40.07

Median 57 SD of log Data 0.499

Mean 74 Mean of log Data 4.199

Maximum 140 Maximum of Log Data 4.942

Raw Statistics Log-transformed Statistics

Minimum 37 Minimum of Log Data 3.611

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Fluoranthene

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   clam_RM7W_UD

Full Precision   OFF

clam_RM7W_UD General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% Modified-t UCL 118.8    99% Chebyshev (MVUE) UCL 274.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 164.3

   95% Adjusted-CLT UCL 114.7  97.5% Chebyshev (MVUE) UCL 201.5

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 117.9    95% H-UCL 200.9

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.936 Shapiro Wilk Test Statistic 0.954

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.655

Coefficient of Variation 0.537

SD 41.86

Median 84 SD of log Data 0.57

Mean 78 Mean of log Data 4.233

Maximum 140 Maximum of Log Data 4.942

Raw Statistics Log-transformed Statistics

Minimum 33 Minimum of Log Data 3.497

Number of Valid Observations 5 Number of Distinct Observations 5

Pyrene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 112.2

   95% Adjusted Gamma UCL 178.2

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 252.3

   95% Approximate Gamma UCL 133.8

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 152.1

97.5% Chebyshev(Mean, Sd) UCL 185.9

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 107.6

Kolmogorov-Smirnov Test Statistic 0.256    95% Percentile Bootstrap UCL 102.4

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 295.7

Anderson-Darling Test Statistic 0.313    95% Bootstrap-t UCL 174.8

   95% Standard Bootstrap UCL 100

Adjusted Chi Square Value 8.761    95% Jackknife UCL 112.2
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Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Statistic 0.904

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.426

Coefficient of Variation 0.426

SD 2.355

Median 5.08 SD of log Data 0.435

Mean 5.522 Mean of log Data 1.634

Maximum 8.6 Maximum of Log Data 2.152

Raw Statistics Log-transformed Statistics

Minimum 3.254 Minimum of Log Data 1.18

Number of Valid Observations 5 Number of Distinct Observations 5

Total Chlordanes

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 117.9

   95% Adjusted Gamma UCL 204.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 264.3

   95% Approximate Gamma UCL 149.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 159.6

97.5% Chebyshev(Mean, Sd) UCL 194.9

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 108.2

Kolmogorov-Smirnov Test Statistic 0.224    95% Percentile Bootstrap UCL 107.6

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 114.1

Anderson-Darling Test Statistic 0.27    95% Bootstrap-t UCL 132.3

   95% Standard Bootstrap UCL 106

Adjusted Chi Square Value 6.902    95% Jackknife UCL 117.9

Adjusted Level of Significance 0.0086    95% CLT UCL 108.8

nu star 18.1

Approximate Chi Square Value (.05) 9.463 Nonparametric Statistics

k star (bias corrected) 1.81 Data appear Normal at 5% Significance Level

Theta Star 43.1

Gamma Distribution Test Data Distribution
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Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.446

Coefficient of Variation 1.057

SD 94

Median 44 SD of log Data 1.118

Mean 88.93 Mean of log Data 4.01

Maximum 242 Maximum of Log Data 5.489

Raw Statistics Log-transformed Statistics

Minimum 14.51 Minimum of Log Data 2.675

Number of Valid Observations 5 Number of Distinct Observations 5

Total DDD

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 7.768

   95% Adjusted Gamma UCL 11.49

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16

   95% Approximate Gamma UCL 9.069

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 10.11

97.5% Chebyshev(Mean, Sd) UCL 12.1

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 7.261

Kolmogorov-Smirnov Test Statistic 0.247    95% Percentile Bootstrap UCL 7.026

Anderson-Darling 5% Critical Value 0.68    95% Hall's Bootstrap UCL 8.756

Anderson-Darling Test Statistic 0.349    95% Bootstrap-t UCL 9.204

   95% Standard Bootstrap UCL 7.066

Adjusted Chi Square Value 13.8    95% Jackknife UCL 7.768

Adjusted Level of Significance 0.0086    95% CLT UCL 7.255

nu star 28.71

Approximate Chi Square Value (.05) 17.48 Nonparametric Statistics

k star (bias corrected) 2.871 Data appear Normal at 5% Significance Level

Theta Star 1.923

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 7.801    99% Chebyshev (MVUE) UCL 16.13

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 10.17

   95% Adjusted-CLT UCL 7.469  97.5% Chebyshev (MVUE) UCL 12.18

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 7.768    95% H-UCL 10.24

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.881

Coefficient of Variation 0.867

SD 37.14

Median 28.5 SD of log Data 0.748

Mean 42.83 Mean of log Data 3.511

Maximum 107 Maximum of Log Data 4.673

Raw Statistics Log-transformed Statistics

Minimum 14.71 Minimum of Log Data 2.689

Number of Valid Observations 5 Number of Distinct Observations 5

Total DDE

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 178.6

   95% Adjusted Gamma UCL 628.3

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 507.2

   95% Approximate Gamma UCL 322

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 272.2

97.5% Chebyshev(Mean, Sd) UCL 351.5

Kolmogorov-Smirnov 5% Critical Value 0.363    95% BCA Bootstrap UCL 171.2

Kolmogorov-Smirnov Test Statistic 0.242    95% Percentile Bootstrap UCL 159.7

Anderson-Darling 5% Critical Value 0.69    95% Hall's Bootstrap UCL 556.1

Anderson-Darling Test Statistic 0.27    95% Bootstrap-t UCL 560.1

   95% Standard Bootstrap UCL 150.2

Adjusted Chi Square Value 0.86    95% Jackknife UCL 178.6

Adjusted Level of Significance 0.0086    95% CLT UCL 158.1

nu star 6.073

Approximate Chi Square Value (.05) 1.677 Nonparametric Statistics

k star (bias corrected) 0.607 Data appear Normal at 5% Significance Level

Theta Star 146.4

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 183.1    99% Chebyshev (MVUE) UCL 501.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 268.8

   95% Adjusted-CLT UCL 187.1  97.5% Chebyshev (MVUE) UCL 347.2

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 178.6    95% H-UCL 2133

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.839 Shapiro Wilk Test Statistic 0.974

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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Median 24.4 SD of log Data 1.363

Mean 44.57 Mean of log Data 3.192

Maximum 114 Maximum of Log Data 4.736

Raw Statistics Log-transformed Statistics

Minimum 3.83 Minimum of Log Data 1.343

Number of Valid Observations 5 Number of Distinct Observations 5

Total DDT

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 78.23

   95% Adjusted Gamma UCL 172.5

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 208.1

   95% Approximate Gamma UCL 108.2

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 115.2

97.5% Chebyshev(Mean, Sd) UCL 146.5

Kolmogorov-Smirnov 5% Critical Value 0.36    95% BCA Bootstrap UCL 76.98

Kolmogorov-Smirnov Test Statistic 0.234    95% Percentile Bootstrap UCL 72.84

Anderson-Darling 5% Critical Value 0.684    95% Hall's Bootstrap UCL 204.7

Anderson-Darling Test Statistic 0.372    95% Bootstrap-t UCL 155.4

   95% Standard Bootstrap UCL 67.31

Adjusted Chi Square Value 2.501    95% Jackknife UCL 78.23

Adjusted Level of Significance 0.0086    95% CLT UCL 70.14

nu star 10.07

Approximate Chi Square Value (.05) 3.986 Nonparametric Statistics

k star (bias corrected) 1.007 Data appear Normal at 5% Significance Level

Theta Star 42.53

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 80.56    99% Chebyshev (MVUE) UCL 177

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 100.9

   95% Adjusted-CLT UCL 85.07  97.5% Chebyshev (MVUE) UCL 126.5

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 78.23    95% H-UCL 187.2

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.783 Shapiro Wilk Test Statistic 0.952

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Potential UCL to Use Use 95% Student's-t UCL 88.7

   95% Adjusted Gamma UCL 396.1

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 250.5

   95% Approximate Gamma UCL 187.1

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 134.8

97.5% Chebyshev(Mean, Sd) UCL 173.8

Kolmogorov-Smirnov 5% Critical Value 0.365    95% BCA Bootstrap UCL 78.08

Kolmogorov-Smirnov Test Statistic 0.187    95% Percentile Bootstrap UCL 78.08

Anderson-Darling 5% Critical Value 0.692    95% Hall's Bootstrap UCL 338.1

Anderson-Darling Test Statistic 0.218    95% Bootstrap-t UCL 195.7

   95% Standard Bootstrap UCL 74.21

Adjusted Chi Square Value 0.582    95% Jackknife UCL 88.7

Adjusted Level of Significance 0.0086    95% CLT UCL 78.62

nu star 5.17

Approximate Chi Square Value (.05) 1.232 Nonparametric Statistics

k star (bias corrected) 0.517 Data appear Normal at 5% Significance Level

Theta Star 86.21

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 90.24    99% Chebyshev (MVUE) UCL 312.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 163.6

   95% Adjusted-CLT UCL 88.5  97.5% Chebyshev (MVUE) UCL 213.8

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 88.7    95% H-UCL 5196

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Test Statistic 0.97

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.999

Coefficient of Variation 1.038

SD 46.28
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k star (bias corrected) 9.891 Data appear Normal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.551    95%  H-Stat (DL/2) UCL 1.649

SD 0.336 SD 0.265

Mean 1.304 Mean 0.236

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Test Statistic 0.888

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.336 SD of Detected 0.265

Mean of Detected 1.304 Mean of Detected 0.236

Maximum Detected 1.7 Maximum Detected 0.531

Raw Statistics Log-transformed Statistics

Minimum Detected 0.9 Minimum Detected -0.105

Number of Missing Values 36 Percent Non-Detects 0.00%

Number of Distinct Detected Data 5 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 7 Number of Detected Data 7

1-Methylnaphthalene

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   clam_study_area_UD

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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   95% DL/2 (t) UCL 4.167    95%  H-Stat (DL/2) UCL 3.059

SD 4.481 SD 0.617

Mean 2.906 Mean 0.718

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Shapiro Wilk Test Statistic 0.338 Shapiro Wilk Test Statistic 0.596

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 4.481 SD of Detected 0.617

Mean of Detected 2.906 Mean of Detected 0.718

Maximum Detected 22 Maximum Detected 3.091

Raw Statistics Log-transformed Statistics

Minimum Detected 1.3 Minimum Detected 0.262

Number of Missing Values 7 Percent Non-Detects 0.00%

Number of Distinct Detected Data 15 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 36 Number of Detected Data 36

Note: DL/2 is not a recommended method.

2-Methylnaphthalene

   95% Adjusted Gamma UCL 1.717

   95% Gamma Approximate UCL 1.609    95% KM (Percentile Bootstrap) UCL 1.5

Nu star 138.5 Potential UCLs to Use

AppChi2 112.3    95% KM (t) UCL 1.551

Theta star 0.132

k star 9.891 99% KM (Chebyshev) UCL 2.567

SD 0.336 97.5% KM (Chebyshev) UCL 2.097

Median 1.2 95% KM (Chebyshev) UCL 1.858

Mean 1.304    95% KM (Percentile Bootstrap) UCL 1.5

Maximum 1.7    95% KM (BCA) UCL 1.486

Minimum 0.9    95% KM (bootstrap t) UCL 1.543

Assuming Gamma Distribution    95% KM (z) UCL 1.513

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.551

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.127

   95% KM (t) UCL 1.551

5% K-S Critical Value 0.312 SD 0.311

K-S Test Statistic 0.707 Mean 1.304

A-D Test Statistic 0.413 Nonparametric Statistics

5% A-D Critical Value 0.707 Kaplan-Meier (KM) Method

nu star 138.5

Theta Star 0.132
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 38

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 58 Maximum Non-Detect 4.06

Minimum Non-Detect 0.091 Minimum Non-Detect -2.397

SD of Detected 10.9 SD of Detected 1.148

Mean of Detected 4.45 Mean of Detected 0.522

Maximum Detected 61 Maximum Detected 4.111

Raw Statistics Log-transformed Statistics

Minimum Detected 0.22 Minimum Detected -1.514

Number of Missing Values 4 Percent Non-Detects 10.26%

Number of Distinct Detected Data 27 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 39 Number of Detected Data 35

Note: DL/2 is not a recommended method.

Acenaphthene

   95% Adjusted Gamma UCL 3.743

   95% Gamma Approximate UCL 3.701

Nu star 105.7 Potential UCLs to Use

AppChi2 82.98    95% KM (Chebyshev) UCL 6.161

Theta star 1.979

k star 1.468 99% KM (Chebyshev) UCL 10.34

SD 4.481 97.5% KM (Chebyshev) UCL 7.569

Median 1.8 95% KM (Chebyshev) UCL 6.161

Mean 2.906    95% KM (Percentile Bootstrap) UCL 4.072

Maximum 22    95% KM (BCA) UCL 4.503

Minimum 1.3    95% KM (bootstrap t) UCL 13.68

Assuming Gamma Distribution    95% KM (z) UCL 4.134

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.167

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.747

   95% KM (t) UCL 4.167

5% K-S Critical Value 0.149 SD 4.418

K-S Test Statistic 0.765 Mean 2.906

A-D Test Statistic 7.103 Nonparametric Statistics

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

nu star 105.7

k star (bias corrected) 1.468 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.979

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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Number of Distinct Detected Data 22 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 36 Number of Detected Data 32

Note: DL/2 is not a recommended method.

Acenaphthylene

   95% Adjusted Gamma UCL 6.774

   95% Gamma Approximate UCL 6.653

Nu star 34.07 Potential UCLs to Use

AppChi2 21.72  97.5% KM (Chebyshev) UCL 14.74

Theta star 9.709

k star 0.437 99% KM (Chebyshev) UCL 20.98

SD 10.34 97.5% KM (Chebyshev) UCL 14.74

Median 1.3 95% KM (Chebyshev) UCL 11.56

Mean 4.241    95% KM (Percentile Bootstrap) UCL 7.297

Maximum 61    95% KM (BCA) UCL 7.544

Minimum 1E-09    95% KM (bootstrap t) UCL 22

Assuming Gamma Distribution    95% KM (z) UCL 6.981

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.046

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.686

   95% KM (t) UCL 7.051

5% K-S Critical Value 0.156 SD 10.29

K-S Test Statistic 0.799 Mean 4.208

A-D Test Statistic 3.835 Nonparametric Statistics

5% A-D Critical Value 0.799 Kaplan-Meier (KM) Method

nu star 41.76

k star (bias corrected) 0.597 Data do not follow a Discernable Distribution (0.05)

Theta Star 7.459

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 8.69

   95% Percentile Bootstrap UCL 7.074

SD in Original Scale 10.36

Mean in Original Scale 4.111

MLE method failed to converge properly Mean in Log Scale 0.442

SD in Log Scale 1.173

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 8.668    95%  H-Stat (DL/2) UCL 11.85

SD 11.38 SD 1.415

Mean 5.597 Mean 0.62

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.381 Shapiro Wilk Test Statistic 0.903
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k star 0.261 99% KM (Chebyshev) UCL 7.208

SD 3.097 97.5% KM (Chebyshev) UCL 5.304

Median 1.25 95% KM (Chebyshev) UCL 4.335

Mean 2.064    95% KM (Percentile Bootstrap) UCL 3.013

Maximum 14    95% KM (BCA) UCL 3.067

Minimum 1E-09    95% KM (bootstrap t) UCL 4.663

Assuming Gamma Distribution    95% KM (z) UCL 2.941

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.946

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.514

   95% KM (t) UCL 2.964

5% K-S Critical Value 0.159 SD 3.034

K-S Test Statistic 0.769 Mean 2.095

A-D Test Statistic 2.438 Nonparametric Statistics

5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method

nu star 77.74

k star (bias corrected) 1.215 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.912

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 3.382

   95% Percentile Bootstrap UCL 2.997

   95% MLE (Tiku) UCL 2.729 SD in Original Scale 3.079

   95% MLE (t) UCL 2.78 Mean in Original Scale 2.093

SD 3.302 SD in Log Scale 0.964

Mean 1.851 Mean in Log Scale 0.218

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 2.943    95%  H-Stat (DL/2) UCL 2.545

SD 3.092 SD 1.26

Mean 2.072 Mean 0.0723

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.501 Shapiro Wilk Test Statistic 0.913

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 11.11%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 4

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 32

Maximum Non-Detect 0.19 Maximum Non-Detect -1.661

Minimum Non-Detect 0.092 Minimum Non-Detect -2.386

SD of Detected 3.196 SD of Detected 0.823

Mean of Detected 2.322 Mean of Detected 0.417

Maximum Detected 14 Maximum Detected 2.639

Raw Statistics Log-transformed Statistics

Minimum Detected 0.28 Minimum Detected -1.273

Number of Missing Values 7 Percent Non-Detects 11.11%
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A-D Test Statistic 5.106 Nonparametric Statistics

nu star 93.65

k star (bias corrected) 1.266 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.299

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.723

   95% Percentile Bootstrap UCL 0.595

SD in Original Scale 0.76

Mean in Original Scale 0.36

MLE method failed to converge properly Mean in Log Scale -1.423

SD in Log Scale 0.642

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.58    95%  H-Stat (DL/2) UCL 0.403

SD 0.76 SD 0.689

Mean 0.38 Mean -1.374

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.936 5% Shapiro Wilk Critical Value 0.936

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.26 Shapiro Wilk Test Statistic 0.741

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.56%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 40

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 1.1 Maximum Non-Detect 0.0953

Minimum Non-Detect 0.0901 Minimum Non-Detect -2.407

SD of Detected 0.799 SD of Detected 0.634

Mean of Detected 0.378 Mean of Detected -1.385

Maximum Detected 5.07 Maximum Detected 1.623

Raw Statistics Log-transformed Statistics

Minimum Detected 0.126 Minimum Detected -2.071

Number of Missing Values 2 Percent Non-Detects 9.76%

Number of Distinct Detected Data 33 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 41 Number of Detected Data 37

Note: DL/2 is not a recommended method.

Aldrin

   95% Adjusted Gamma UCL 4.008

   95% Gamma Approximate UCL 3.891

Nu star 18.82 Potential UCLs to Use

AppChi2 9.983    95% KM (Chebyshev) UCL 4.335

Theta star 7.899
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00945    95%  H-Stat (DL/2) UCL 0.01

SD 0.00478 SD 0.532

Mean 0.00806 Mean -4.967

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.866 5% Shapiro Wilk Critical Value 0.866

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Test Statistic 0.926

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.06%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 33

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.0201 Maximum Non-Detect -3.907

Minimum Non-Detect 0.00611 Minimum Non-Detect -5.098

SD of Detected 0.005 SD of Detected 0.44

Mean of Detected 0.0124 Mean of Detected -4.477

Maximum Detected 0.0205 Maximum Detected -3.887

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00569 Minimum Detected -5.169

Number of Missing Values 9 Percent Non-Detects 61.76%

Number of Distinct Detected Data 13 Number of Non-Detect Data 21

General Statistics

Number of Valid Data 34 Number of Detected Data 13

Note: DL/2 is not a recommended method.

alpha-Hexachlorocyclohexane

   95% Adjusted Gamma UCL 0.526

   95% Gamma Approximate UCL 0.52

Nu star 56.21 Potential UCLs to Use

AppChi2 39.98    95% KM (Chebyshev) UCL 0.88

Theta star 0.539

k star 0.685 99% KM (Chebyshev) UCL 1.545

SD 0.761 97.5% KM (Chebyshev) UCL 1.104

Median 0.224 95% KM (Chebyshev) UCL 0.88

Mean 0.37    95% KM (Percentile Bootstrap) UCL 0.591

Maximum 5.07    95% KM (BCA) UCL 0.615

Minimum 1E-09    95% KM (bootstrap t) UCL 1.501

Assuming Gamma Distribution    95% KM (z) UCL 0.557

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.562

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.119

   95% KM (t) UCL 0.562

5% K-S Critical Value 0.148 SD 0.75

K-S Test Statistic 0.769 Mean 0.362

5% A-D Critical Value 0.769 Kaplan-Meier (KM) Method



372

373

374

375

376

377

378

379

380

381

382

383

384

385

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

A B C D E F G H I J K L

Shapiro Wilk Test Statistic 0.901 Shapiro Wilk Test Statistic 0.963

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 52.54 SD of Detected 0.616

Mean of Detected 89.99 Mean of Detected 4.326

Maximum Detected 202 Maximum Detected 5.308

Raw Statistics Log-transformed Statistics

Minimum Detected 20.5 Minimum Detected 3.02

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 37 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Aluminum

   95% Adjusted Gamma UCL 0.0137

   95% Gamma Approximate UCL 0.0136    95% KM (Percentile Bootstrap) UCL 0.0104

Nu star 935.9 Potential UCLs to Use

AppChi2 865.9    95% KM (t) UCL 0.0102

Theta star 0.0009166

k star 13.76 99% KM (Chebyshev) UCL 0.017

SD 0.00309 97.5% KM (Chebyshev) UCL 0.0139

Median 0.0125 95% KM (Chebyshev) UCL 0.0124

Mean 0.0126    95% KM (Percentile Bootstrap) UCL 0.0104

Maximum 0.0205    95% KM (BCA) UCL 0.0105

Minimum 0.00569    95% KM (bootstrap t) UCL 0.0104

Assuming Gamma Distribution    95% KM (z) UCL 0.0102

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0102

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0008144

   95% KM (t) UCL 0.0102

5% K-S Critical Value 0.237 SD 0.00428

K-S Test Statistic 0.735 Mean 0.00885

A-D Test Statistic 0.346 Nonparametric Statistics

5% A-D Critical Value 0.735 Kaplan-Meier (KM) Method

nu star 123.4

k star (bias corrected) 4.746 Data appear Normal at 5% Significance Level

Theta Star 0.0026

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0104

   95% Percentile Bootstrap UCL 0.0101

SD in Original Scale 0.0041

Mean in Original Scale 0.00892

MLE method failed to converge properly Mean in Log Scale -4.797

SD in Log Scale 0.374
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Raw Statistics Log-transformed Statistics

Minimum Detected 1.1 Minimum Detected 0.0953

Number of Missing Values 4 Percent Non-Detects 7.69%

Number of Distinct Detected Data 31 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 39 Number of Detected Data 36

Note: DL/2 is not a recommended method.

Anthracene

   95% Adjusted Gamma UCL 107.1

   95% Gamma Approximate UCL 106.3

Nu star 214.1 Potential UCLs to Use

AppChi2 181.2    95% KM (BCA) UCL 103.4

Theta star 31.94

k star 2.817 99% KM (Chebyshev) UCL 174.8

SD 52.54 97.5% KM (Chebyshev) UCL 143.2

Median 74.9 95% KM (Chebyshev) UCL 127.1

Mean 89.99    95% KM (Percentile Bootstrap) UCL 103.9

Maximum 202    95% KM (BCA) UCL 103.4

Minimum 20.5    95% KM (bootstrap t) UCL 106.5

Assuming Gamma Distribution    95% KM (z) UCL 104

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 104.4

Data appear Gamma Distributed at 5% Significance Level SE of Mean 8.523

   95% KM (t) UCL 104.4

5% K-S Critical Value 0.144 SD 51.85

K-S Test Statistic 0.754 Mean 89.99

A-D Test Statistic 0.336 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

nu star 214.1

k star (bias corrected) 2.817 Data appear Gamma Distributed at 5% Significance Level

Theta Star 31.94

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 104.4    95%  H-Stat (DL/2) UCL 111.9

SD 52.54 SD 0.616

Mean 89.99 Mean 4.326

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938
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   95% Gamma Approximate UCL 13.47

Nu star 77.17 Potential UCLs to Use

AppChi2 57.93    95% KM (Chebyshev) UCL 20.92

Theta star 10.22

k star 0.989 99% KM (Chebyshev) UCL 35.13

SD 15.64 97.5% KM (Chebyshev) UCL 25.71

Median 5.6 95% KM (Chebyshev) UCL 20.92

Mean 10.11    95% KM (Percentile Bootstrap) UCL 14.43

Maximum 78    95% KM (BCA) UCL 14.74

Minimum 1.1    95% KM (bootstrap t) UCL 20.27

Assuming Gamma Distribution    95% KM (z) UCL 14.02

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.12

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.541

   95% KM (t) UCL 14.13

5% K-S Critical Value 0.151 SD 15.55

K-S Test Statistic 0.777 Mean 9.842

A-D Test Statistic 2.693 Nonparametric Statistics

5% A-D Critical Value 0.777 Kaplan-Meier (KM) Method

nu star 66.04

k star (bias corrected) 0.917 Data do not follow a Discernable Distribution (0.05)

Theta Star 11.03

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 16.24

   95% Percentile Bootstrap UCL 14.09

SD in Original Scale 15.69

Mean in Original Scale 9.74

MLE method failed to converge properly Mean in Log Scale 1.718

SD in Log Scale 0.938

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 14.81    95%  H-Stat (DL/2) UCL 16.42

SD 15.72 SD 0.98

Mean 10.57 Mean 1.805

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.505 Shapiro Wilk Test Statistic 0.917

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.87%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 31 Minimum Non-Detect 3.434

SD of Detected 16.29 SD of Detected 0.978

Mean of Detected 10.12 Mean of Detected 1.724

Maximum Detected 78 Maximum Detected 4.357
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Data not Gamma Distributed at 5% Significance Level SE of Mean 0.000134

5% K-S Critical Value 0.216 SD 0.0007502

K-S Test Statistic 0.741 Mean 0.00145

A-D Test Statistic 1.081 Nonparametric Statistics

5% A-D Critical Value 0.741 Kaplan-Meier (KM) Method

nu star 127.9

k star (bias corrected) 3.998 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0004807

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00154

   95% Percentile Bootstrap UCL 0.0015

   95% MLE (Tiku) UCL 0.00298 SD in Original Scale 0.0008757

   95% MLE (t) UCL 0.00202 Mean in Original Scale 0.00126

SD 0.0008595 SD in Log Scale 0.654

Mean 0.00178 Mean in Log Scale -6.887

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.00159    95%  H-Stat (DL/2) UCL 0.00179

SD 0.0008427 SD 0.615

Mean 0.00136 Mean -6.782

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.854 Shapiro Wilk Test Statistic 0.842

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 91.89%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.003 Maximum Non-Detect -5.809

Minimum Non-Detect 0.001 Minimum Non-Detect -6.908

SD of Detected 0.0009116 SD of Detected 0.48

Mean of Detected 0.00192 Mean of Detected -6.361

Maximum Detected 0.004 Maximum Detected -5.521

Raw Statistics Log-transformed Statistics

Minimum Detected 0.001 Minimum Detected -6.908

Number of Missing Values 6 Percent Non-Detects 56.76%

Number of Distinct Detected Data 5 Number of Non-Detect Data 21

General Statistics

Number of Valid Data 37 Number of Detected Data 16

Note: DL/2 is not a recommended method.

Antimony

   95% Adjusted Gamma UCL 13.62
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   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.939    95%  H-Stat (DL/2) UCL 0.94

SD 0.113 SD 0.125

Mean 0.908 Mean -0.104

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.977 Shapiro Wilk Test Statistic 0.98

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.113 SD of Detected 0.125

Mean of Detected 0.908 Mean of Detected -0.104

Maximum Detected 1.25 Maximum Detected 0.223

Raw Statistics Log-transformed Statistics

Minimum Detected 0.654 Minimum Detected -0.425

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 36 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Arsenic

   95% Adjusted Gamma UCL 0.00216

   95% Gamma Approximate UCL 0.00215    95% KM (% Bootstrap) UCL 0.00168

Nu star 321.7 Potential UCLs to Use

AppChi2 281.1    95% KM (t) UCL 0.00168

Theta star 0.0004326

k star 4.347 99% KM (Chebyshev) UCL 0.00279

SD 0.0008162 97.5% KM (Chebyshev) UCL 0.00229

Median 0.002 95% KM (Chebyshev) UCL 0.00204

Mean 0.00188    95% KM (Percentile Bootstrap) UCL 0.00168

Maximum 0.004    95% KM (BCA) UCL 0.00169

Minimum 0.0002976    95% KM (bootstrap t) UCL 0.00172

Assuming Gamma Distribution    95% KM (z) UCL 0.00167

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00168

   95% KM (t) UCL 0.00168



637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660

661

662

663

664

665

666

667

668

669

670

671

672

673

674

675

676

677

678

679

680

681

682

683

684

685

686

687

688

689

A B C D E F G H I J K L

Assuming Normal Distribution Assuming Lognormal Distribution

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.936 5% Shapiro Wilk Critical Value 0.936

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.425 Shapiro Wilk Test Statistic 0.966

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 61.54%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 15

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 32 Minimum Non-Detect 3.466

SD of Detected 146 SD of Detected 1.33

Mean of Detected 66.03 Mean of Detected 3.149

Maximum Detected 670 Maximum Detected 6.507

Raw Statistics Log-transformed Statistics

Minimum Detected 1.9 Minimum Detected 0.642

Number of Missing Values 4 Percent Non-Detects 5.13%

Number of Distinct Detected Data 33 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 39 Number of Detected Data 37

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

   95% Adjusted Gamma UCL 0.941

   95% Gamma Approximate UCL 0.94    95% KM (Percentile Bootstrap) UCL 0.938

Nu star 4659 Potential UCLs to Use

AppChi2 4501    95% KM (t) UCL 0.939

Theta star 0.0148

k star 61.3 99% KM (Chebyshev) UCL 1.09

SD 0.113 97.5% KM (Chebyshev) UCL 1.022

Median 0.911 95% KM (Chebyshev) UCL 0.988

Mean 0.908    95% KM (Percentile Bootstrap) UCL 0.938

Maximum 1.25    95% KM (BCA) UCL 0.938

Minimum 0.654    95% KM (bootstrap t) UCL 0.941

Assuming Gamma Distribution    95% KM (z) UCL 0.938

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.939

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0183

   95% KM (t) UCL 0.939

5% K-S Critical Value 0.143 SD 0.111

K-S Test Statistic 0.746 Mean 0.908

A-D Test Statistic 0.328 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 4659

k star (bias corrected) 61.3 Data appear Normal at 5% Significance Level

Theta Star 0.0148

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Minimum Non-Detect 0.17 Minimum Non-Detect -1.772

SD of Detected 112.1 SD of Detected 1.487

Mean of Detected 35.81 Mean of Detected 1.817

Maximum Detected 490 Maximum Detected 6.194

Raw Statistics Log-transformed Statistics

Minimum Detected 0.78 Minimum Detected -0.248

Number of Missing Values 4 Percent Non-Detects 12.82%

Number of Distinct Detected Data 31 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 39 Number of Detected Data 34

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

   95% Adjusted Gamma UCL 111.5

   95% Gamma Approximate UCL 109.1

Nu star 23.65 Potential UCLs to Use

AppChi2 13.59  97.5% KM (Chebyshev) UCL 206

Theta star 206.6

k star 0.303 99% KM (Chebyshev) UCL 290.7

SD 142.9 97.5% KM (Chebyshev) UCL 206

Median 18 95% KM (Chebyshev) UCL 162.9

Mean 62.64    95% KM (Percentile Bootstrap) UCL 105.1

Maximum 670    95% KM (BCA) UCL 105.8

Minimum 1E-09    95% KM (bootstrap t) UCL 217.8

Assuming Gamma Distribution    95% KM (z) UCL 100.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 101.8

Data not Gamma Distributed at 5% Significance Level SE of Mean 22.86

   95% KM (t) UCL 101.8

5% K-S Critical Value 0.152 SD 140.8

K-S Test Statistic 0.803 Mean 63.28

A-D Test Statistic 2.316 Nonparametric Statistics

5% A-D Critical Value 0.803 Kaplan-Meier (KM) Method

nu star 41.75

k star (bias corrected) 0.564 Data appear Lognormal at 5% Significance Level

Theta Star 117

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 121.7

   95% Percentile Bootstrap UCL 105.2

SD in Original Scale 142.7

Mean in Original Scale 63.21

MLE yields a negative mean Mean in Log Scale 3.111

SD in Log Scale 1.305

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 102    95%  H-Stat (DL/2) UCL 94.9

SD 142.6 SD 1.297

Mean 63.47 Mean 3.131

DL/2 Substitution Method DL/2 Substitution Method
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 58.37

   95% Gamma Approximate UCL 57.28

Nu star 31.9 Potential UCLs to Use

AppChi2 19.99  97.5% KM (Chebyshev) UCL 136.9

Theta star 87.78

k star 0.409 99% KM (Chebyshev) UCL 199.4

SD 104.5 97.5% KM (Chebyshev) UCL 136.9

Median 5.5 95% KM (Chebyshev) UCL 105.1

Mean 35.9    95% KM (Percentile Bootstrap) UCL 58.95

Maximum 490    95% KM (BCA) UCL 59.29

Minimum 0.78    95% KM (bootstrap t) UCL 295.6

Assuming Gamma Distribution    95% KM (z) UCL 59.39

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 60.03

Data not Gamma Distributed at 5% Significance Level SE of Mean 16.86

   95% KM (t) UCL 60.09

5% K-S Critical Value 0.162 SD 103.7

K-S Test Statistic 0.839 Mean 31.66

A-D Test Statistic 5.026 Nonparametric Statistics

5% A-D Critical Value 0.839 Kaplan-Meier (KM) Method

nu star 24.72

k star (bias corrected) 0.364 Data do not follow a Discernable Distribution (0.05)

Theta Star 98.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 71.31

   95% Percentile Bootstrap UCL 58.75

SD in Original Scale 105.1

Mean in Original Scale 31.54

MLE yields a negative mean Mean in Log Scale 1.613

SD in Log Scale 1.575

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 60.81    95%  H-Stat (DL/2) UCL 42.27

SD 104.9 SD 1.715

Mean 32.49 Mean 1.673

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.324 Shapiro Wilk Test Statistic 0.871

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 89.74%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 35

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 34 Maximum Non-Detect 3.526
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Minimum 0.955    95% KM (bootstrap t) UCL 196.4

Assuming Gamma Distribution    95% KM (z) UCL 59.06

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 59.63

Data not Gamma Distributed at 5% Significance Level SE of Mean 15.73

   95% KM (t) UCL 59.7

5% K-S Critical Value 0.161 SD 96.77

K-S Test Statistic 0.826 Mean 33.18

A-D Test Statistic 3.721 Nonparametric Statistics

5% A-D Critical Value 0.826 Kaplan-Meier (KM) Method

nu star 28.36

k star (bias corrected) 0.417 Data do not follow a Discernable Distribution (0.05)

Theta Star 89.54

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 69.83

   95% Percentile Bootstrap UCL 64.58

SD in Original Scale 98.07

Mean in Original Scale 32.97

MLE yields a negative mean Mean in Log Scale 1.924

SD in Log Scale 1.55

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 60.22    95%  H-Stat (DL/2) UCL 43.82

SD 97.87 SD 1.586

Mean 33.8 Mean 2

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.357 Shapiro Wilk Test Statistic 0.914

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.18%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 0.43 Minimum Non-Detect -0.844

SD of Detected 104.5 SD of Detected 1.459

Mean of Detected 37.34 Mean of Detected 2.131

Maximum Detected 460 Maximum Detected 6.131

Raw Statistics Log-transformed Statistics

Minimum Detected 0.955 Minimum Detected -0.046

Number of Missing Values 4 Percent Non-Detects 12.82%

Number of Distinct Detected Data 28 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 39 Number of Detected Data 34

Benzo(b)fluoranthene
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SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 7.838    95%  H-Stat (DL/2) UCL 18.33

SD 3.825 SD 0.878

Mean 5.029 Mean 1.318

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Test Statistic 0.92

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 3.825 SD of Detected 0.878

Mean of Detected 5.029 Mean of Detected 1.318

Maximum Detected 11 Maximum Detected 2.398

Raw Statistics Log-transformed Statistics

Minimum Detected 1.2 Minimum Detected 0.182

Number of Missing Values 36 Percent Non-Detects 0.00%

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 7 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Benzo(e)pyrene

   95% Adjusted Gamma UCL 58.43

   95% Gamma Approximate UCL 57.43

Nu star 36.66 Potential UCLs to Use

AppChi2 23.8  97.5% KM (Chebyshev) UCL 131.4

Theta star 79.32

k star 0.47 99% KM (Chebyshev) UCL 189.7

SD 97.39 97.5% KM (Chebyshev) UCL 131.4

Median 8.8 95% KM (Chebyshev) UCL 101.8

Mean 37.28    95% KM (Percentile Bootstrap) UCL 59.24

Maximum 460    95% KM (BCA) UCL 63.86
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5% Shapiro Wilk Critical Value 0.933 5% Shapiro Wilk Critical Value 0.933

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.314 Shapiro Wilk Test Statistic 0.852

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.87%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 160 Maximum Non-Detect 5.075

Minimum Non-Detect 0.43 Minimum Non-Detect -0.844

SD of Detected 54.19 SD of Detected 1.419

Mean of Detected 17.22 Mean of Detected 1.164

Maximum Detected 230 Maximum Detected 5.438

Raw Statistics Log-transformed Statistics

Minimum Detected 0.485 Minimum Detected -0.724

Number of Missing Values 4 Percent Non-Detects 12.82%

Number of Distinct Detected Data 31 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 39 Number of Detected Data 34

Note: DL/2 is not a recommended method.

Benzo(g,h,i)perylene

   95% Adjusted Gamma UCL 12.72

   95% Gamma Approximate UCL 10.11    95% KM (Percentile Bootstrap) UCL 7.271

Nu star 15.99 Potential UCLs to Use

AppChi2 7.957    95% KM (t) UCL 7.838

Theta star 4.402

k star 1.142 99% KM (Chebyshev) UCL 19.41

SD 3.825 97.5% KM (Chebyshev) UCL 14.06

Median 3.5 95% KM (Chebyshev) UCL 11.33

Mean 5.029    95% KM (Percentile Bootstrap) UCL 7.271

Maximum 11    95% KM (BCA) UCL 7.214

Minimum 1.2    95% KM (bootstrap t) UCL 9.77

Assuming Gamma Distribution    95% KM (z) UCL 7.407

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 7.838

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.446

   95% KM (t) UCL 7.838

5% K-S Critical Value 0.316 SD 3.541

K-S Test Statistic 0.717 Mean 5.029

A-D Test Statistic 0.291 Nonparametric Statistics

5% A-D Critical Value 0.717 Kaplan-Meier (KM) Method

nu star 15.99

k star (bias corrected) 1.142 Data appear Normal at 5% Significance Level

Theta Star 4.402

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    
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Maximum Detected 310 Maximum Detected 5.737

Raw Statistics Log-transformed Statistics

Minimum Detected 0.47 Minimum Detected -0.755

Number of Missing Values 4 Percent Non-Detects 17.95%

Number of Distinct Detected Data 28 Number of Non-Detect Data 7

General Statistics

Number of Valid Data 39 Number of Detected Data 32

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

   95% Adjusted Gamma UCL 28.81

   95% Gamma Approximate UCL 28.11

Nu star 20.35 Potential UCLs to Use

AppChi2 11.11  97.5% KM (Chebyshev) UCL 66.21

Theta star 58.82

k star 0.261 99% KM (Chebyshev) UCL 96.39

SD 50.75 97.5% KM (Chebyshev) UCL 66.21

Median 3.1 95% KM (Chebyshev) UCL 50.84

Mean 15.34    95% KM (Percentile Bootstrap) UCL 28.28

Maximum 230    95% KM (BCA) UCL 27.49

Minimum 1E-09    95% KM (bootstrap t) UCL 151.2

Assuming Gamma Distribution    95% KM (z) UCL 28.72

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 29.02

Data not Gamma Distributed at 5% Significance Level SE of Mean 8.148

   95% KM (t) UCL 29.06

5% K-S Critical Value 0.162 SD 50.11

K-S Test Statistic 0.835 Mean 15.32

A-D Test Statistic 5.265 Nonparametric Statistics

5% A-D Critical Value 0.835 Kaplan-Meier (KM) Method

nu star 25.66

k star (bias corrected) 0.377 Data do not follow a Discernable Distribution (0.05)

Theta Star 45.63

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 38.26

   95% Percentile Bootstrap UCL 31.36

SD in Original Scale 50.78

Mean in Original Scale 15.2

MLE method failed to converge properly Mean in Log Scale 0.98

SD in Log Scale 1.498

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 32.52    95%  H-Stat (DL/2) UCL 26.34

SD 51.78 SD 1.624

Mean 18.54 Mean 1.216

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level



1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

1022

1023

1024

1025

1026

1027

1028

1029

1030

1031

1032

1033

1034

1035

1036

1037

1038

1039

1040

1041

1042

1043

1044

1045

1046

1047

1048

1049

1050

1051

1052

1053

1054

1055

1056

1057

1058

1059

1060

A B C D E F G H I J K L

   95% Adjusted Gamma UCL 44.41

   95% Gamma Approximate UCL 43.14

Nu star 15.7 Potential UCLs to Use

AppChi2 7.752    99% KM (Chebyshev) UCL 125.2

Theta star 105.8

k star 0.201 99% KM (Chebyshev) UCL 125.2

SD 65.11 97.5% KM (Chebyshev) UCL 86.4

Median 3.5 95% KM (Chebyshev) UCL 66.65

Mean 21.3    95% KM (Percentile Bootstrap) UCL 37.75

Maximum 310    95% KM (BCA) UCL 38.25

Minimum 1E-09    95% KM (bootstrap t) UCL 150.7

Assuming Gamma Distribution    95% KM (z) UCL 38.22

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 38.58

Data not Gamma Distributed at 5% Significance Level SE of Mean 10.47

   95% KM (t) UCL 38.65

5% K-S Critical Value 0.166 SD 64.35

K-S Test Statistic 0.831 Mean 21

A-D Test Statistic 3.708 Nonparametric Statistics

5% A-D Critical Value 0.831 Kaplan-Meier (KM) Method

nu star 24.94

k star (bias corrected) 0.39 Data do not follow a Discernable Distribution (0.05)

Theta Star 64.26

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 45.6

   95% Percentile Bootstrap UCL 38.09

SD in Original Scale 65.23

Mean in Original Scale 20.79

MLE yields a negative mean Mean in Log Scale 1.231

SD in Log Scale 1.698

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 39.36    95%  H-Stat (DL/2) UCL 36.63

SD 65.04 SD 1.759

Mean 21.8 Mean 1.36

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.357 Shapiro Wilk Test Statistic 0.917

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.31%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 0.23 Minimum Non-Detect -1.47

SD of Detected 71.49 SD of Detected 1.52

Mean of Detected 25.05 Mean of Detected 1.609
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A-D Test Statistic 0.277 Nonparametric Statistics

5% A-D Critical Value 0.709 Kaplan-Meier (KM) Method

nu star 71.14

k star (bias corrected) 5.082 Data appear Normal at 5% Significance Level

Theta Star 747.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 4775    95%  H-Stat (DL/2) UCL 5502

SD 1328 SD 0.382

Mean 3800 Mean 8.184

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.969 Shapiro Wilk Test Statistic 0.944

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1328 SD of Detected 0.382

Mean of Detected 3800 Mean of Detected 8.184

Maximum Detected 5900 Maximum Detected 8.683

Raw Statistics Log-transformed Statistics

Minimum Detected 1900 Minimum Detected 7.55

Number of Missing Values 36 Percent Non-Detects 0.00%

Number of Distinct Detected Data 7 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 7 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Benzoic acid
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MLE method failed to converge properly Mean in Log Scale 2.949

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 122.8    95%  H-Stat (DL/2) UCL 74.67

SD 209.8 SD 1.141

Mean 65.37 Mean 3.058

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.27 Shapiro Wilk Test Statistic 0.774

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.37%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 330 Maximum Non-Detect 5.799

Minimum Non-Detect 6.7 Minimum Non-Detect 1.902

SD of Detected 238.1 SD of Detected 1.086

Mean of Detected 72.37 Mean of Detected 3.134

Maximum Detected 1300 Maximum Detected 7.17

Raw Statistics Log-transformed Statistics

Minimum Detected 8.6 Minimum Detected 2.152

Number of Missing Values 5 Percent Non-Detects 23.68%

Number of Distinct Detected Data 21 Number of Non-Detect Data 9

General Statistics

Number of Valid Data 38 Number of Detected Data 29

Note: DL/2 is not a recommended method.

Benzyl alcohol

   95% Adjusted Gamma UCL 5636

   95% Gamma Approximate UCL 5128    95% KM (Percentile Bootstrap) UCL 4600

Nu star 71.14 Potential UCLs to Use

AppChi2 52.72    95% KM (t) UCL 4775

Theta star 747.8

k star 5.082 99% KM (Chebyshev) UCL 8794

SD 1328 97.5% KM (Chebyshev) UCL 6934

Median 3900 95% KM (Chebyshev) UCL 5988

Mean 3800    95% KM (Percentile Bootstrap) UCL 4600

Maximum 5900    95% KM (BCA) UCL 4529

Minimum 1900    95% KM (bootstrap t) UCL 4800

Assuming Gamma Distribution    95% KM (z) UCL 4626

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4775

Data appear Gamma Distributed at 5% Significance Level SE of Mean 501.9

   95% KM (t) UCL 4775

5% K-S Critical Value 0.312 SD 1229

K-S Test Statistic 0.709 Mean 3800
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Warning:  There are only 6 Detected Values in this data

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 34

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 140 Maximum Non-Detect 4.942

Minimum Non-Detect 53 Minimum Non-Detect 3.97

SD of Detected 29.71 SD of Detected 0.27

Mean of Detected 111.8 Mean of Detected 4.687

Maximum Detected 150 Maximum Detected 5.011

Raw Statistics Log-transformed Statistics

Minimum Detected 77 Minimum Detected 4.344

Number of Missing Values 7 Percent Non-Detects 83.33%

Number of Distinct Detected Data 6 Number of Non-Detect Data 30

General Statistics

Number of Valid Data 36 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl) phthalate

   95% Adjusted Gamma UCL 136

   95% Gamma Approximate UCL 132

Nu star 16.23 Potential UCLs to Use

AppChi2 8.123  97.5% KM (Chebyshev) UCL 271.2

Theta star 309.5

k star 0.214 99% KM (Chebyshev) UCL 397.2

SD 208.9 97.5% KM (Chebyshev) UCL 271.2

Median 17.34 95% KM (Chebyshev) UCL 207

Mean 66.09    95% KM (Percentile Bootstrap) UCL 124.7

Maximum 1300    95% KM (BCA) UCL 127.2

Minimum 1E-09    95% KM (bootstrap t) UCL 442.5

Assuming Gamma Distribution    95% KM (z) UCL 114.7

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 115.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 34.02

   95% KM (t) UCL 116.1

5% K-S Critical Value 0.172 SD 205.9

K-S Test Statistic 0.806 Mean 58.72

A-D Test Statistic 4.703 Nonparametric Statistics

5% A-D Critical Value 0.806 Kaplan-Meier (KM) Method

nu star 29.73

k star (bias corrected) 0.513 Data do not follow a Discernable Distribution (0.05)

Theta Star 141.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 190

   95% Percentile Bootstrap UCL 123.6

SD in Original Scale 208.7

Mean in Original Scale 58.25

SD in Log Scale 1.063
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 168.8

   95% Gamma Approximate UCL 168.2    95% KM (Percentile Bootstrap) UCL 106.7

Nu star 856.6 Potential UCLs to Use

AppChi2 789.7    95% KM (t) UCL 88.46

Theta star 13.03

k star 11.9 99% KM (Chebyshev) UCL 114.6

SD 40.03 97.5% KM (Chebyshev) UCL 102.9

Median 166.5 95% KM (Chebyshev) UCL 96.92

Mean 155.1    95% KM (Percentile Bootstrap) UCL 106.7

Maximum 211.4    95% KM (BCA) UCL 121.9

Minimum 66.71    95% KM (bootstrap t) UCL 88.38

Assuming Gamma Distribution    95% KM (z) UCL 88.32

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 88.95

Data appear Gamma Distributed at 5% Significance Level SE of Mean 3.17

   95% KM (t) UCL 88.46

5% K-S Critical Value 0.332 SD 17.15

K-S Test Statistic 0.697 Mean 83.11

A-D Test Statistic 0.274 Nonparametric Statistics

5% A-D Critical Value 0.697 Kaplan-Meier (KM) Method

nu star 101.9

k star (bias corrected) 8.494 Data appear Normal at 5% Significance Level

Theta Star 13.17

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 63.5

   95% Percentile Bootstrap UCL 62

SD in Original Scale 31.91

Mean in Original Scale 53.14

MLE method failed to converge properly Mean in Log Scale 3.828

SD in Log Scale 0.532

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 57.62    95%  H-Stat (DL/2) UCL 51.36

SD 33.46 SD 0.553

Mean 48.19 Mean 3.703

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.934 Shapiro Wilk Test Statistic 0.938

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions
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Minimum 1E-09    95% KM (bootstrap t) UCL 37.76

Assuming Gamma Distribution    95% KM (z) UCL 9.923

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.936

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.819

   95% KM (t) UCL 10.06

5% K-S Critical Value 0.189 SD 16.07

K-S Test Statistic 0.783 Mean 5.287

A-D Test Statistic 3.441 Nonparametric Statistics

5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method

nu star 30.8

k star (bias corrected) 0.67 Data do not follow a Discernable Distribution (0.05)

Theta Star 10.96

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 13.54

   95% Percentile Bootstrap UCL 10.59

SD in Original Scale 16.37

Mean in Original Scale 5.109

MLE yields a negative mean Mean in Log Scale 0.532

SD in Log Scale 1.221

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 9.844    95%  H-Stat (DL/2) UCL 6.695

SD 16.37 SD 1.545

Mean 5.092 Mean 0.371

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.914 5% Shapiro Wilk Critical Value 0.914

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.292 Shapiro Wilk Test Statistic 0.805

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 35.29%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 12

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 22

Maximum Non-Detect 1.3 Maximum Non-Detect 0.262

Minimum Non-Detect 0.061 Minimum Non-Detect -2.797

SD of Detected 19.64 SD of Detected 0.928

Mean of Detected 7.337 Mean of Detected 1.178

Maximum Detected 97 Maximum Detected 4.575

Raw Statistics Log-transformed Statistics

Minimum Detected 1 Minimum Detected 0

Number of Missing Values 9 Percent Non-Detects 32.35%

Number of Distinct Detected Data 20 Number of Non-Detect Data 11

General Statistics

Number of Valid Data 34 Number of Detected Data 23

Butyltin ion
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nu star 511.8

k star (bias corrected) 6.735 Data appear Lognormal at 5% Significance Level

Theta Star 0.013

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0978    95%  H-Stat (DL/2) UCL 0.0975

SD 0.0369 SD 0.365

Mean 0.0877 Mean -2.504

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.845 Shapiro Wilk Test Statistic 0.958

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0369 SD of Detected 0.365

Mean of Detected 0.0877 Mean of Detected -2.504

Maximum Detected 0.218 Maximum Detected -1.523

Raw Statistics Log-transformed Statistics

Minimum Detected 0.04 Minimum Detected -3.219

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 36 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Cadmium

   95% Adjusted Gamma UCL 14.93

   95% Gamma Approximate UCL 14.14

Nu star 8.507 Potential UCLs to Use

AppChi2 3.032    95% KM (BCA) UCL 11.07

Theta star 40.29

k star 0.125 99% KM (Chebyshev) UCL 33.33

SD 16.39 97.5% KM (Chebyshev) UCL 22.89

Median 2.05 95% KM (Chebyshev) UCL 17.57

Mean 5.04    95% KM (Percentile Bootstrap) UCL 10.82

Maximum 97    95% KM (BCA) UCL 11.07
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MLE method failed to converge properly Mean in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.663    95%  H-Stat (DL/2) UCL 0.668

SD 0.164 SD 0.263

Mean 0.619 Mean -0.514

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.934 Shapiro Wilk Test Statistic 0.943

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.164 SD of Detected 0.263

Mean of Detected 0.619 Mean of Detected -0.514

Maximum Detected 1.05 Maximum Detected 0.0488

Raw Statistics Log-transformed Statistics

Minimum Detected 0.4 Minimum Detected -0.916

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 25 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Chromium

   95% Adjusted Gamma UCL 0.098

   95% Gamma Approximate UCL 0.0975

Nu star 511.8 Potential UCLs to Use

AppChi2 460.4    95% KM (Chebyshev) UCL 0.114

Theta star 0.013

k star 6.735 99% KM (Chebyshev) UCL 0.147

SD 0.0369 97.5% KM (Chebyshev) UCL 0.125

Median 0.0761 95% KM (Chebyshev) UCL 0.114

Mean 0.0877    95% KM (Percentile Bootstrap) UCL 0.0978

Maximum 0.218    95% KM (BCA) UCL 0.0987

Minimum 0.04    95% KM (bootstrap t) UCL 0.101

Assuming Gamma Distribution    95% KM (z) UCL 0.0976

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0978

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00599

   95% KM (t) UCL 0.0978

5% K-S Critical Value 0.143 SD 0.0364

K-S Test Statistic 0.75 Mean 0.0877

A-D Test Statistic 1.044 Nonparametric Statistics

5% A-D Critical Value 0.75 Kaplan-Meier (KM) Method
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UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 53.85%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 18

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 32 Minimum Non-Detect 3.466

SD of Detected 124.6 SD of Detected 1.145

Mean of Detected 67.71 Mean of Detected 3.452

Maximum Detected 560 Maximum Detected 6.328

Raw Statistics Log-transformed Statistics

Minimum Detected 3.8 Minimum Detected 1.335

Number of Missing Values 4 Percent Non-Detects 5.13%

Number of Distinct Detected Data 31 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 39 Number of Detected Data 37

Note: DL/2 is not a recommended method.

Chrysene

   95% Adjusted Gamma UCL 0.668

   95% Gamma Approximate UCL 0.666

Nu star 1057 Potential UCLs to Use

AppChi2 982.3    95% KM (BCA) UCL 0.66

Theta star 0.0445

k star 13.9 99% KM (Chebyshev) UCL 0.883

SD 0.164 97.5% KM (Chebyshev) UCL 0.785

Median 0.62 95% KM (Chebyshev) UCL 0.734

Mean 0.619    95% KM (Percentile Bootstrap) UCL 0.664

Maximum 1.05    95% KM (BCA) UCL 0.66

Minimum 0.4    95% KM (bootstrap t) UCL 0.667

Assuming Gamma Distribution    95% KM (z) UCL 0.662

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.663

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0266

   95% KM (t) UCL 0.663

5% K-S Critical Value 0.143 SD 0.162

K-S Test Statistic 0.747 Mean 0.619

A-D Test Statistic 0.571 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

nu star 1057

k star (bias corrected) 13.9 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.0445

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

SD in Log Scale     N/A    
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Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 34 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Copper

   95% Adjusted Gamma UCL 92.66

   95% Gamma Approximate UCL 91.38

Nu star 53.64 Potential UCLs to Use

AppChi2 37.81  97.5% KM (Chebyshev) UCL 187

Theta star 93.67

k star 0.688 99% KM (Chebyshev) UCL 259.4

SD 122.1 97.5% KM (Chebyshev) UCL 187

Median 25 95% KM (Chebyshev) UCL 150.2

Mean 64.41    95% KM (Percentile Bootstrap) UCL 102.2

Maximum 560    95% KM (BCA) UCL 103.5

Minimum 3.39    95% KM (bootstrap t) UCL 169.6

Assuming Gamma Distribution    95% KM (z) UCL 97.17

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 97.95

Data not Gamma Distributed at 5% Significance Level SE of Mean 19.53

   95% KM (t) UCL 97.97

5% K-S Critical Value 0.151 SD 120.3

K-S Test Statistic 0.787 Mean 65.05

A-D Test Statistic 1.988 Nonparametric Statistics

5% A-D Critical Value 0.787 Kaplan-Meier (KM) Method

nu star 54.39

k star (bias corrected) 0.735 Data appear Lognormal at 5% Significance Level

Theta Star 92.13

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 116.3

   95% Percentile Bootstrap UCL 99.56

SD in Original Scale 121.9

Mean in Original Scale 64.99

MLE yields a negative mean Mean in Log Scale 3.412

SD in Log Scale 1.128

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 97.97    95%  H-Stat (DL/2) UCL 89.84

SD 121.8 SD 1.124

Mean 65.07 Mean 3.418

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.936 5% Shapiro Wilk Critical Value 0.936

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.469 Shapiro Wilk Test Statistic 0.961
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   95% Adjusted Gamma UCL 9.676

   95% Gamma Approximate UCL 9.656    95% KM (Percentile Bootstrap) UCL 9.619

Nu star 2156 Potential UCLs to Use

AppChi2 2049    95% KM (t) UCL 9.629

Theta star 0.323

k star 28.37 99% KM (Chebyshev) UCL 11.84

SD 1.653 97.5% KM (Chebyshev) UCL 10.85

Median 9.305 95% KM (Chebyshev) UCL 10.35

Mean 9.177    95% KM (Percentile Bootstrap) UCL 9.619

Maximum 13.5    95% KM (BCA) UCL 9.638

Minimum 5.99    95% KM (bootstrap t) UCL 9.623

Assuming Gamma Distribution    95% KM (z) UCL 9.618

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 9.629

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.268

   95% KM (t) UCL 9.629

5% K-S Critical Value 0.143 SD 1.631

K-S Test Statistic 0.746 Mean 9.177

A-D Test Statistic 0.537 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 2156

k star (bias corrected) 28.37 Data appear Normal at 5% Significance Level

Theta Star 0.323

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 9.629    95%  H-Stat (DL/2) UCL 9.681

SD 1.653 SD 0.185

Mean 9.177 Mean 2.2

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.972 Shapiro Wilk Test Statistic 0.96

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.653 SD of Detected 0.185

Mean of Detected 9.177 Mean of Detected 2.2

Maximum Detected 13.5 Maximum Detected 2.603

Raw Statistics Log-transformed Statistics

Minimum Detected 5.99 Minimum Detected 1.79
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nu star 25.33

k star (bias corrected) 1.809 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.00115

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00159

   95% Percentile Bootstrap UCL 0.00144

SD in Original Scale 0.0008509

Mean in Original Scale 0.00117

MLE method failed to converge properly Mean in Log Scale -6.883

SD in Log Scale 0.449

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00152    95%  H-Stat (DL/2) UCL 0.00163

SD 0.0009104 SD 0.545

Mean 0.00123 Mean -6.873

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.739 Shapiro Wilk Test Statistic 0.807

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 93.10%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.004 Maximum Non-Detect -5.521

Minimum Non-Detect 0.000983 Minimum Non-Detect -6.925

SD of Detected 0.00142 SD of Detected 0.615

Mean of Detected 0.00208 Mean of Detected -6.35

Maximum Detected 0.00425 Maximum Detected -5.461

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00102 Minimum Detected -6.888

Number of Missing Values 10 Percent Non-Detects 75.86%

Number of Distinct Detected Data 7 Number of Non-Detect Data 22

General Statistics

Number of Valid Data 29 Number of Detected Data 7

Note: DL/2 is not a recommended method.

delta-Hexachlorocyclohexane
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   95% DL/2 (t) UCL 6.377    95%  H-Stat (DL/2) UCL 4.99

SD 9.588 SD 2.146

Mean 3.788 Mean -1.208

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.614 Shapiro Wilk Test Statistic 0.878

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.87%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 0.11 Minimum Non-Detect -2.207

SD of Detected 16.11 SD of Detected 1.575

Mean of Detected 9.74 Mean of Detected 1.082

Maximum Detected 43 Maximum Detected 3.761

Raw Statistics Log-transformed Statistics

Minimum Detected 0.5 Minimum Detected -0.693

Number of Missing Values 4 Percent Non-Detects 74.36%

Number of Distinct Detected Data 10 Number of Non-Detect Data 29

General Statistics

Number of Valid Data 39 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

   95% Adjusted Gamma UCL 0.00234

   95% Gamma Approximate UCL 0.00233

Nu star 597.6 Potential UCLs to Use

AppChi2 541.9    95% KM (t) UCL 0.00159

Theta star 0.0002048

k star 10.3 99% KM (Chebyshev) UCL 0.00291

SD 0.0006692 97.5% KM (Chebyshev) UCL 0.00232

Median 0.00215 95% KM (Chebyshev) UCL 0.00202

Mean 0.00211    95% KM (Percentile Bootstrap) UCL 0.00164

Maximum 0.00425    95% KM (BCA) UCL 0.00173

Minimum 0.00102    95% KM (bootstrap t) UCL 0.00204

Assuming Gamma Distribution    95% KM (z) UCL 0.00159

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00157

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0001601

   95% KM (t) UCL 0.00159

5% K-S Critical Value 0.314 SD 0.0007833

K-S Test Statistic 0.712 Mean 0.00132

A-D Test Statistic 0.786 Nonparametric Statistics

5% A-D Critical Value 0.712 Kaplan-Meier (KM) Method



1697

1698

1699

1700

1701

1702

1703

1704

1705

1706

1707

1708

1709

1710

1711

1712

1713

1714

1715

1716

1717

1718

1719

1720

1721

1722

1723

1724

1725

1726

1727

1728

1729

1730

1731

1732

1733

1734

1735

1736

1737

1738

1739

1740

1741

1742

1743

1744

1745

1746

1747

1748

1749

A B C D E F G H I J K L

UCL Statistics

Maximum Non-Detect 0.071 Maximum Non-Detect -2.645

Minimum Non-Detect 0.071 Minimum Non-Detect -2.645

SD of Detected 2.91 SD of Detected 0.721

Mean of Detected 1.808 Mean of Detected 0.204

Maximum Detected 17 Maximum Detected 2.833

Raw Statistics Log-transformed Statistics

Minimum Detected 0.46 Minimum Detected -0.777

Number of Missing Values 7 Percent Non-Detects 11.11%

Number of Distinct Detected Data 21 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 36 Number of Detected Data 32

Note: DL/2 is not a recommended method.

Dibenzofuran

   95% Adjusted Gamma UCL 41.53

   95% Gamma Approximate UCL 40.45

Nu star 18.01 Potential UCLs to Use

AppChi2 9.397    95% KM (t) UCL 5.384

Theta star 91.41

k star 0.231 99% KM (Chebyshev) UCL 17.56

SD 22.6 97.5% KM (Chebyshev) UCL 12.1

Median 16.45 95% KM (Chebyshev) UCL 9.324

Mean 21.11    95% KM (Percentile Bootstrap) UCL 5.661

Maximum 84.9    95% KM (BCA) UCL 6.12

Minimum 1E-09    95% KM (bootstrap t) UCL 19.53

Assuming Gamma Distribution    95% KM (z) UCL 5.324

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.109

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 1.474

   95% KM (t) UCL 5.384

5% K-S Critical Value 0.28 SD 8.726

K-S Test Statistic 0.775 Mean 2.9

A-D Test Statistic 0.983 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

nu star 8.718

k star (bias corrected) 0.436 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 22.34

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 6.356

   95% Percentile Bootstrap UCL 5.006

SD in Original Scale 8.937

Mean in Original Scale 2.529

MLE method failed to converge properly Mean in Log Scale -2.769

SD in Log Scale 2.81

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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Number of Missing Values 9 Percent Non-Detects 14.71%

Number of Distinct Detected Data 26 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 34 Number of Detected Data 29

Note: DL/2 is not a recommended method.

Dibutyltin ion

   95% Adjusted Gamma UCL 3.098

   95% Gamma Approximate UCL 3.008

Nu star 19.17 Potential UCLs to Use

AppChi2 10.24    95% KM (Chebyshev) UCL 3.676

Theta star 6.036

k star 0.266 99% KM (Chebyshev) UCL 6.263

SD 2.799 97.5% KM (Chebyshev) UCL 4.549

Median 1.1 95% KM (Chebyshev) UCL 3.676

Mean 1.607    95% KM (Percentile Bootstrap) UCL 2.52

Maximum 17    95% KM (BCA) UCL 2.561

Minimum 1E-09    95% KM (bootstrap t) UCL 4.741

Assuming Gamma Distribution    95% KM (z) UCL 2.419

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.435

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.463

   95% KM (t) UCL 2.44

5% K-S Critical Value 0.159 SD 2.733

K-S Test Statistic 0.766 Mean 1.658

A-D Test Statistic 2.769 Nonparametric Statistics

5% A-D Critical Value 0.766 Kaplan-Meier (KM) Method

nu star 84.36

k star (bias corrected) 1.318 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.371

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 2.996

   95% Percentile Bootstrap UCL 2.474

   95% MLE (Tiku) UCL 2.187 SD in Original Scale 2.783

   95% MLE (t) UCL 2.238 Mean in Original Scale 1.636

SD 2.986 SD in Log Scale 0.847

Mean 1.397 Mean in Log Scale 0.029

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 2.398    95%  H-Stat (DL/2) UCL 3.021

SD 2.796 SD 1.317

Mean 1.611 Mean -0.19

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.93 5% Shapiro Wilk Critical Value 0.93

Shapiro Wilk Test Statistic 0.39 Shapiro Wilk Test Statistic 0.867

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Nu star 11.18 Potential UCLs to Use

Theta star 130.7

k star 0.164 99% KM (Chebyshev) UCL 185.2

SD 95.59 97.5% KM (Chebyshev) UCL 124.3

Median 3.3 95% KM (Chebyshev) UCL 93.31

Mean 21.48    95% KM (Percentile Bootstrap) UCL 54.22

Maximum 560    95% KM (BCA) UCL 54.56

Minimum 1E-09    95% KM (bootstrap t) UCL 680.2

Assuming Gamma Distribution    95% KM (z) UCL 48.72

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 49.43

Data not Gamma Distributed at 5% Significance Level SE of Mean 16.43

   95% KM (t) UCL 49.5

5% K-S Critical Value 0.175 SD 94.13

K-S Test Statistic 0.836 Mean 21.7

A-D Test Statistic 6.005 Nonparametric Statistics

5% A-D Critical Value 0.836 Kaplan-Meier (KM) Method

nu star 21.69

k star (bias corrected) 0.374 Data do not follow a Discernable Distribution (0.05)

Theta Star 67.34

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 72.87

   95% Percentile Bootstrap UCL 54.12

SD in Original Scale 95.56

Mean in Original Scale 21.62

MLE yields a negative mean Mean in Log Scale 1.296

SD in Log Scale 1.271

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 49.36    95%  H-Stat (DL/2) UCL 10.61

SD 95.56 SD 1.251

Mean 21.63 Mean 1.307

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.926 5% Shapiro Wilk Critical Value 0.926

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.233 Shapiro Wilk Test Statistic 0.767

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 29.41%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 24

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Minimum Non-Detect 1.9 Minimum Non-Detect 0.642

SD of Detected 103.3 SD of Detected 1.21

Mean of Detected 25.19 Mean of Detected 1.54

Maximum Detected 560 Maximum Detected 6.328

Raw Statistics Log-transformed Statistics

Minimum Detected 1.1 Minimum Detected 0.0953
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Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0554

   95% KM (t) UCL 0.929

5% K-S Critical Value 0.143 SD 0.347

K-S Test Statistic 0.749 Mean 0.835

A-D Test Statistic 0.945 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

nu star 576.5

k star (bias corrected) 7.585 Data appear Lognormal at 5% Significance Level

Theta Star 0.111

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.96

   95% Percentile Bootstrap UCL 0.928

   95% MLE (Tiku) UCL 0.787 SD in Original Scale 0.35

   95% MLE (t) UCL 0.397 Mean in Original Scale 0.836

SD 0.832 SD in Log Scale 0.329

Mean 0.178 Mean in Log Scale -0.238

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.913    95%  H-Stat (DL/2) UCL 0.913

SD 0.359 SD 0.347

Mean 0.819 Mean -0.266

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.72 Shapiro Wilk Test Statistic 0.943

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 1 Maximum Non-Detect 0

Minimum Non-Detect 1 Minimum Non-Detect 0

SD of Detected 0.362 SD of Detected 0.338

Mean of Detected 0.844 Mean of Detected -0.232

Maximum Detected 2.62 Maximum Detected 0.963

Raw Statistics Log-transformed Statistics

Minimum Detected 0.338 Minimum Detected -1.085

Number of Missing Values 2 Percent Non-Detects 7.32%

Number of Distinct Detected Data 38 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 41 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Dieldrin

   95% Adjusted Gamma UCL 53.57

   95% Gamma Approximate UCL 51.2

AppChi2 4.689  97.5% KM (Chebyshev) UCL 124.3
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   95% Percentile Bootstrap UCL 0.0159

SD in Original Scale 0.0148

Mean in Original Scale 0.0117

MLE method failed to converge properly Mean in Log Scale -4.887

SD in Log Scale 0.844

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0172    95%  H-Stat (DL/2) UCL 0.0181

SD 0.0148 SD 0.875

Mean 0.0131 Mean -4.749

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.692 Shapiro Wilk Test Statistic 0.838

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.74%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 36

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.0531 Maximum Non-Detect -2.936

Minimum Non-Detect 0.00315 Minimum Non-Detect -5.76

SD of Detected 0.0187 SD of Detected 0.811

Mean of Detected 0.0186 Mean of Detected -4.348

Maximum Detected 0.0635 Maximum Detected -2.757

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00549 Minimum Detected -5.205

Number of Missing Values 5 Percent Non-Detects 50.00%

Number of Distinct Detected Data 18 Number of Non-Detect Data 19

General Statistics

Number of Valid Data 38 Number of Detected Data 19

Note: DL/2 is not a recommended method.

Endrin

   95% Adjusted Gamma UCL 0.929

   95% Gamma Approximate UCL 0.926

Nu star 662.7 Potential UCLs to Use

AppChi2 604    95% KM (Chebyshev) UCL 1.077

Theta star 0.104

k star 8.082 99% KM (Chebyshev) UCL 1.386

SD 0.35 97.5% KM (Chebyshev) UCL 1.181

Median 0.801 95% KM (Chebyshev) UCL 1.077

Mean 0.844    95% KM (Percentile Bootstrap) UCL 0.936

Maximum 2.62    95% KM (BCA) UCL 0.937

Minimum 0.338    95% KM (bootstrap t) UCL 0.979

Assuming Gamma Distribution    95% KM (z) UCL 0.926

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.929
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Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.684 Shapiro Wilk Test Statistic 0.874

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 92.59%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 25

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.00686 Maximum Non-Detect -4.982

Minimum Non-Detect 0.00127 Minimum Non-Detect -6.669

SD of Detected 0.0033 SD of Detected 0.54

Mean of Detected 0.00457 Mean of Detected -5.549

Maximum Detected 0.0136 Maximum Detected -4.298

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00183 Minimum Detected -6.303

Number of Missing Values 16 Percent Non-Detects 55.56%

Number of Distinct Detected Data 12 Number of Non-Detect Data 15

General Statistics

Number of Valid Data 27 Number of Detected Data 12

Note: DL/2 is not a recommended method.

Endrin ketone

   95% Adjusted Gamma UCL 0.0222

   95% Gamma Approximate UCL 0.022    95% KM (% Bootstrap) UCL 0.0169

Nu star 177 Potential UCLs to Use

AppChi2 147.2    95% KM (t) UCL 0.0168

Theta star 0.00786

k star 2.328 99% KM (Chebyshev) UCL 0.0368

SD 0.0136 97.5% KM (Chebyshev) UCL 0.0279

Median 0.0167 95% KM (Chebyshev) UCL 0.0233

Mean 0.0183    95% KM (Percentile Bootstrap) UCL 0.0169

Maximum 0.0635    95% KM (BCA) UCL 0.0175

Minimum 0.00549    95% KM (bootstrap t) UCL 0.0188

Assuming Gamma Distribution    95% KM (z) UCL 0.0167

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0168

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00242

   95% KM (t) UCL 0.0168

5% K-S Critical Value 0.202 SD 0.0143

K-S Test Statistic 0.757 Mean 0.0128

A-D Test Statistic 1.782 Nonparametric Statistics

5% A-D Critical Value 0.757 Kaplan-Meier (KM) Method

nu star 49.97

k star (bias corrected) 1.315 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0142

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0165
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Mean of Detected 102.2 Mean of Detected 4.007

Maximum Detected 770 Maximum Detected 6.646

Raw Statistics Log-transformed Statistics

Minimum Detected 5.5 Minimum Detected 1.705

Number of Missing Values 4 Percent Non-Detects 0.00%

Number of Distinct Detected Data 35 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 39 Number of Detected Data 39

Note: DL/2 is not a recommended method.

Fluoranthene

   95% Adjusted Gamma UCL 0.00531

   95% Gamma Approximate UCL 0.00527    95% KM (% Bootstrap) UCL 0.00422

Nu star 336.2 Potential UCLs to Use

AppChi2 294.7    95% KM (t) UCL 0.00402

Theta star 0.0007415

k star 6.225 99% KM (Chebyshev) UCL 0.00818

SD 0.00217 97.5% KM (Chebyshev) UCL 0.00631

Median 0.00443 95% KM (Chebyshev) UCL 0.00536

Mean 0.00462    95% KM (Percentile Bootstrap) UCL 0.00422

Maximum 0.0136    95% KM (BCA) UCL 0.00452

Minimum 0.00183    95% KM (bootstrap t) UCL 0.00483

Assuming Gamma Distribution    95% KM (z) UCL 0.00399

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00389

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0005044

   95% KM (t) UCL 0.00402

5% K-S Critical Value 0.247 SD 0.00248

K-S Test Statistic 0.738 Mean 0.00316

A-D Test Statistic 1.055 Nonparametric Statistics

5% A-D Critical Value 0.738 Kaplan-Meier (KM) Method

nu star 60.32

k star (bias corrected) 2.513 Data appear Lognormal at 5% Significance Level

Theta Star 0.00182

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00406

   95% Percentile Bootstrap UCL 0.00371

SD in Original Scale 0.0027

Mean in Original Scale 0.00279

MLE method failed to converge properly Mean in Log Scale -6.14

SD in Log Scale 0.663

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00376    95%  H-Stat (DL/2) UCL 0.00362

SD 0.00271 SD 0.721

Mean 0.00287 Mean -6.132

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Note: DL/2 is not a recommended method.

Fluorene

   95% Adjusted Gamma UCL 140.4

   95% Gamma Approximate UCL 138.7

Nu star 68.87 Potential UCLs to Use

AppChi2 50.77  97.5% KM (Chebyshev) UCL 264.6

Theta star 115.8

k star 0.883 99% KM (Chebyshev) UCL 361

SD 162.4 97.5% KM (Chebyshev) UCL 264.6

Median 55 95% KM (Chebyshev) UCL 215.6

Mean 102.2    95% KM (Percentile Bootstrap) UCL 147.9

Maximum 770    95% KM (BCA) UCL 150.7

Minimum 5.5    95% KM (bootstrap t) UCL 214.3

Assuming Gamma Distribution    95% KM (z) UCL 145

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 146.1

Data not Gamma Distributed at 5% Significance Level SE of Mean 26.01

   95% KM (t) UCL 146.1

5% K-S Critical Value 0.146 SD 160.3

K-S Test Statistic 0.781 Mean 102.2

A-D Test Statistic 2.119 Nonparametric Statistics

5% A-D Critical Value 0.781 Kaplan-Meier (KM) Method

nu star 68.87

k star (bias corrected) 0.883 Data appear Lognormal at 5% Significance Level

Theta Star 115.8

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 146.1    95%  H-Stat (DL/2) UCL 147.1

SD 162.4 SD 1.063

Mean 102.2 Mean 4.007

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.939 5% Shapiro Wilk Critical Value 0.939

Shapiro Wilk Test Statistic 0.515 Shapiro Wilk Test Statistic 0.949

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 162.4 SD of Detected 1.063
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Maximum 36    95% KM (BCA) UCL 6.744

Minimum 0.63    95% KM (bootstrap t) UCL 8.653

Assuming Gamma Distribution    95% KM (z) UCL 6.428

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.471

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.047

   95% KM (t) UCL 6.471

5% K-S Critical Value 0.15 SD 6.352

K-S Test Statistic 0.77 Mean 4.705

A-D Test Statistic 2.345 Nonparametric Statistics

5% A-D Critical Value 0.77 Kaplan-Meier (KM) Method

nu star 88.27

k star (bias corrected) 1.226 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.894

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 6.98

   95% Percentile Bootstrap UCL 6.44

SD in Original Scale 6.356

Mean in Original Scale 4.638

MLE method failed to converge properly Mean in Log Scale 1.135

SD in Log Scale 0.791

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 7.534    95%  H-Stat (DL/2) UCL 8.973

SD 7.026 SD 0.906

Mean 5.637 Mean 1.263

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.526 Shapiro Wilk Test Statistic 0.933

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.44%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 38

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 31 Minimum Non-Detect 3.434

SD of Detected 6.604 SD of Detected 0.824

Mean of Detected 4.774 Mean of Detected 1.138

Maximum Detected 36 Maximum Detected 3.584

Raw Statistics Log-transformed Statistics

Minimum Detected 0.63 Minimum Detected -0.462

Number of Missing Values 4 Percent Non-Detects 7.69%

Number of Distinct Detected Data 30 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 39 Number of Detected Data 36
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k star (bias corrected) 9.441 Data do not follow a Discernable Distribution (0.05)

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0604

   95% Percentile Bootstrap UCL 0.0603

   95% MLE (Tiku) UCL 0.0664 SD in Original Scale 0.0177

   95% MLE (t) UCL 0.0658 Mean in Original Scale 0.0557

SD 0.0104 SD in Log Scale 0.355

Mean 0.0629 Mean in Log Scale -2.944

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0599    95%  H-Stat (DL/2) UCL 0.0623

SD 0.0196 SD 0.453

Mean 0.0545 Mean -2.994

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.931 5% Shapiro Wilk Critical Value 0.931

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.928 Shapiro Wilk Test Statistic 0.891

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 48.65%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 19

Maximum Non-Detect 0.0627 Maximum Non-Detect -2.769

Minimum Non-Detect 0.0234 Minimum Non-Detect -3.755

SD of Detected 0.017 SD of Detected 0.333

Mean of Detected 0.0582 Mean of Detected -2.892

Maximum Detected 0.0837 Maximum Detected -2.481

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0256 Minimum Detected -3.665

Number of Missing Values 6 Percent Non-Detects 10.81%

Number of Distinct Detected Data 29 Number of Non-Detect Data 4

General Statistics

Number of Valid Data 37 Number of Detected Data 33

Note: DL/2 is not a recommended method.

gamma-Hexachlorocyclohexane

   95% Adjusted Gamma UCL 6.173

   95% Gamma Approximate UCL 6.113

Nu star 103.3 Potential UCLs to Use

AppChi2 80.89    95% KM (Chebyshev) UCL 9.27

Theta star 3.611

k star 1.325 99% KM (Chebyshev) UCL 15.13

SD 6.338 97.5% KM (Chebyshev) UCL 11.25

Median 3.1 95% KM (Chebyshev) UCL 9.27

Mean 4.785    95% KM (Percentile Bootstrap) UCL 6.59
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Mean 0.0243 Mean -4.523

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.901 5% Shapiro Wilk Critical Value 0.901

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.359 Shapiro Wilk Test Statistic 0.814

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.37%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.059 Maximum Non-Detect -2.83

Minimum Non-Detect 0.00457 Minimum Non-Detect -5.388

SD of Detected 0.0927 SD of Detected 0.96

Mean of Detected 0.0408 Mean of Detected -3.952

Maximum Detected 0.419 Maximum Detected -0.87

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0073 Minimum Detected -4.92

Number of Missing Values 5 Percent Non-Detects 50.00%

Number of Distinct Detected Data 19 Number of Non-Detect Data 19

General Statistics

Number of Valid Data 38 Number of Detected Data 19

Note: DL/2 is not a recommended method.

Heptachlor

   95% Adjusted Gamma UCL 0.0625

   95% Gamma Approximate UCL 0.0622

Nu star 525.8 Potential UCLs to Use

AppChi2 473.6    95% KM (Chebyshev) UCL 0.0687

Theta star 0.00788

k star 7.106 99% KM (Chebyshev) UCL 0.0854

SD 0.018 97.5% KM (Chebyshev) UCL 0.0743

Median 0.063 95% KM (Chebyshev) UCL 0.0687

Mean 0.056    95% KM (Percentile Bootstrap) UCL 0.0605

Maximum 0.0837    95% KM (BCA) UCL 0.0604

Minimum 0.0124    95% KM (bootstrap t) UCL 0.0603

Assuming Gamma Distribution    95% KM (z) UCL 0.0605

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0606

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.003

   95% KM (t) UCL 0.0607

5% K-S Critical Value 0.153 SD 0.0178

K-S Test Statistic 0.747 Mean 0.0556

A-D Test Statistic 1.138 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

nu star 623.1

Theta Star 0.00617
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Maximum Non-Detect 0.051 Maximum Non-Detect -2.976

Minimum Non-Detect 0.027 Minimum Non-Detect -3.612

SD of Detected 0.388 SD of Detected 0.817

Mean of Detected 0.148 Mean of Detected -2.677

Maximum Detected 2.1 Maximum Detected 0.742

Raw Statistics Log-transformed Statistics

Minimum Detected 0.033 Minimum Detected -3.411

Number of Missing Values 3 Percent Non-Detects 7.50%

Number of Distinct Detected Data 33 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 40 Number of Detected Data 37

Note: DL/2 is not a recommended method.

Heptachlor epoxide

   95% Adjusted Gamma UCL 0.0605

   95% Gamma Approximate UCL 0.0592    95% KM (% Bootstrap) UCL 0.0453

Nu star 27.58 Potential UCLs to Use

AppChi2 16.6    95% KM (t) UCL 0.0432

Theta star 0.0983

k star 0.363 99% KM (Chebyshev) UCL 0.134

SD 0.0676 97.5% KM (Chebyshev) UCL 0.0932

Median 0.0193 95% KM (Chebyshev) UCL 0.0725

Mean 0.0357    95% KM (Percentile Bootstrap) UCL 0.0453

Maximum 0.419    95% KM (BCA) UCL 0.0486

Minimum 1E-09    95% KM (bootstrap t) UCL 0.121

Assuming Gamma Distribution    95% KM (z) UCL 0.0427

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0429

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.011

   95% KM (t) UCL 0.0432

5% K-S Critical Value 0.206 SD 0.0658

K-S Test Statistic 0.777 Mean 0.0246

A-D Test Statistic 2.486 Nonparametric Statistics

5% A-D Critical Value 0.777 Kaplan-Meier (KM) Method

nu star 26.6

k star (bias corrected) 0.7 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0583

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0573

   95% Percentile Bootstrap UCL 0.0436

SD in Original Scale 0.0671

Mean in Original Scale 0.0228

MLE method failed to converge properly Mean in Log Scale -4.668

SD in Log Scale 1.021

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0426    95%  H-Stat (DL/2) UCL 0.0198

SD 0.0669 SD 0.983
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Note: DL/2 is not a recommended method.

Hexachlorobenzene

   95% Adjusted Gamma UCL 0.237

   95% Gamma Approximate UCL 0.232

Nu star 25.9 Potential UCLs to Use

AppChi2 15.3    95% KM (Chebyshev) UCL 0.398

Theta star 0.423

k star 0.324 99% KM (Chebyshev) UCL 0.729

SD 0.375 97.5% KM (Chebyshev) UCL 0.51

Median 0.0545 95% KM (Chebyshev) UCL 0.398

Mean 0.137    95% KM (Percentile Bootstrap) UCL 0.242

Maximum 2.1    95% KM (BCA) UCL 0.25

Minimum 1E-09    95% KM (bootstrap t) UCL 2.089

Assuming Gamma Distribution    95% KM (z) UCL 0.237

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.239

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0592

   95% KM (t) UCL 0.24

5% K-S Critical Value 0.151 SD 0.369

K-S Test Statistic 0.787 Mean 0.14

A-D Test Statistic 9.094 Nonparametric Statistics

5% A-D Critical Value 0.787 Kaplan-Meier (KM) Method

nu star 54.1

k star (bias corrected) 0.731 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.203

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.301

   95% Percentile Bootstrap UCL 0.245

   95% MLE (Tiku) UCL 0.142 SD in Original Scale 0.374

   95% MLE (t) UCL 0.131 Mean in Original Scale 0.139

SD 0.478 SD in Log Scale 0.835

Mean 0.00328 Mean in Log Scale -2.751

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.238    95%  H-Stat (DL/2) UCL 0.11

SD 0.374 SD 0.852

Mean 0.139 Mean -2.768

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.936 5% Shapiro Wilk Critical Value 0.936

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.289 Shapiro Wilk Test Statistic 0.56

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 35.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 26
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k star 16.6 99% KM (Chebyshev) UCL 0.846

SD 0.148 97.5% KM (Chebyshev) UCL 0.756

Median 0.624 95% KM (Chebyshev) UCL 0.711

Mean 0.607    95% KM (Percentile Bootstrap) UCL 0.644

Maximum 1.07    95% KM (BCA) UCL 0.649

Minimum 0.373    95% KM (bootstrap t) UCL 0.65

Assuming Gamma Distribution    95% KM (z) UCL 0.646

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.647

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0241

   95% KM (t) UCL 0.647

5% K-S Critical Value 0.143 SD 0.147

K-S Test Statistic 0.747 Mean 0.606

A-D Test Statistic 0.277 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method

nu star 1228

k star (bias corrected) 16.16 Data appear Normal at 5% Significance Level

Theta Star 0.0375

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.646

   95% Percentile Bootstrap UCL 0.645

SD in Original Scale 0.148

Mean in Original Scale 0.606

MLE method failed to converge properly Mean in Log Scale -0.53

SD in Log Scale 0.24

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.644    95%  H-Stat (DL/2) UCL 0.658

SD 0.149 SD 0.241

Mean 0.603 Mean -0.534

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.955 Shapiro Wilk Test Statistic 0.977

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 1 Maximum Non-Detect 0

Minimum Non-Detect 1 Minimum Non-Detect 0

SD of Detected 0.15 SD of Detected 0.243

Mean of Detected 0.606 Mean of Detected -0.529

Maximum Detected 1.07 Maximum Detected 0.0677

Raw Statistics Log-transformed Statistics

Minimum Detected 0.373 Minimum Detected -0.986

Number of Missing Values 4 Percent Non-Detects 2.56%

Number of Distinct Detected Data 36 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 39 Number of Detected Data 38
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A-D Test Statistic 3.544 Nonparametric Statistics

nu star 20.72

k star (bias corrected) 0.384 Data do not follow a Discernable Distribution (0.05)

Theta Star 40.24

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 23.98

   95% Percentile Bootstrap UCL 19.97

SD in Original Scale 36.47

Mean in Original Scale 10.8

MLE method failed to converge properly Mean in Log Scale 0.258

SD in Log Scale 1.921

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 21.76    95%  H-Stat (DL/2) UCL 18.92

SD 36.38 SD 2.066

Mean 11.94 Mean 0.429

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.923 5% Shapiro Wilk Critical Value 0.923

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.356 Shapiro Wilk Test Statistic 0.912

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.87%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 37

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 0.13 Minimum Non-Detect -2.04

SD of Detected 43.26 SD of Detected 1.527

Mean of Detected 15.44 Mean of Detected 1.11

Maximum Detected 170 Maximum Detected 5.136

Raw Statistics Log-transformed Statistics

Minimum Detected 0.19 Minimum Detected -1.661

Number of Missing Values 4 Percent Non-Detects 30.77%

Number of Distinct Detected Data 23 Number of Non-Detect Data 12

General Statistics

Number of Valid Data 39 Number of Detected Data 27

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

   95% Adjusted Gamma UCL 0.65

   95% Gamma Approximate UCL 0.648    95% KM (Percentile Bootstrap) UCL 0.644

Nu star 1295 Potential UCLs to Use

AppChi2 1212    95% KM (t) UCL 0.647

Theta star 0.0366
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Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.108    95%  H-Stat (DL/2) UCL 0.108

SD 0.0608 SD 0.546

Mean 0.0913 Mean -2.552

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.775 Shapiro Wilk Test Statistic 0.967

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0608 SD of Detected 0.546

Mean of Detected 0.0913 Mean of Detected -2.552

Maximum Detected 0.316 Maximum Detected -1.152

Raw Statistics Log-transformed Statistics

Minimum Detected 0.024 Minimum Detected -3.73

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 34 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Lead

   95% Adjusted Gamma UCL 31.06

   95% Gamma Approximate UCL 29.91

Nu star 10.37 Potential UCLs to Use

AppChi2 4.173    99% KM (Chebyshev) UCL 69.37

Theta star 90.55

k star 0.133 99% KM (Chebyshev) UCL 69.37

SD 36.41 97.5% KM (Chebyshev) UCL 47.61

Median 2 95% KM (Chebyshev) UCL 36.53

Mean 12.04    95% KM (Percentile Bootstrap) UCL 22.68

Maximum 170    95% KM (BCA) UCL 22.68

Minimum 1E-09    95% KM (bootstrap t) UCL 112.2

Assuming Gamma Distribution    95% KM (z) UCL 20.59

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 20.74

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.873

   95% KM (t) UCL 20.84

5% K-S Critical Value 0.18 SD 35.98

K-S Test Statistic 0.829 Mean 10.93

5% A-D Critical Value 0.829 Kaplan-Meier (KM) Method
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.853 Shapiro Wilk Test Statistic 0.851

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.626 SD of Detected 0.288

Mean of Detected 5.916 Mean of Detected 1.741

Maximum Detected 7.82 Maximum Detected 2.057

Raw Statistics Log-transformed Statistics

Minimum Detected 3.89 Minimum Detected 1.358

Number of Missing Values 33 Percent Non-Detects 0.00%

Number of Distinct Detected Data 10 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 10 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Manganese

   95% Adjusted Gamma UCL 0.108

   95% Gamma Approximate UCL 0.107

Nu star 232.2 Potential UCLs to Use

AppChi2 197.9    95% KM (Chebyshev) UCL 0.134

Theta star 0.0299

k star 3.055 99% KM (Chebyshev) UCL 0.189

SD 0.0608 97.5% KM (Chebyshev) UCL 0.153

Median 0.0715 95% KM (Chebyshev) UCL 0.134

Mean 0.0913    95% KM (Percentile Bootstrap) UCL 0.108

Maximum 0.316    95% KM (BCA) UCL 0.108

Minimum 0.024    95% KM (bootstrap t) UCL 0.115

Assuming Gamma Distribution    95% KM (z) UCL 0.108

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.108

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00986

   95% KM (t) UCL 0.108

5% K-S Critical Value 0.144 SD 0.06

K-S Test Statistic 0.754 Mean 0.0913

A-D Test Statistic 1.046 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

nu star 232.2

k star (bias corrected) 3.055 Data appear Lognormal at 5% Significance Level

Theta Star 0.0299

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    
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SD of Detected 0.005 SD of Detected 0.384

Mean of Detected 0.0113 Mean of Detected -4.565

Maximum Detected 0.0263 Maximum Detected -3.638

Raw Statistics Log-transformed Statistics

Minimum Detected 0.005 Minimum Detected -5.298

Number of Missing Values 8 Percent Non-Detects 0.00%

Number of Distinct Detected Data 18 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 35 Number of Detected Data 35

Note: DL/2 is not a recommended method.

Mercury

   95% Adjusted Gamma UCL 7.263

   95% Gamma Approximate UCL 7.042    95% KM (Percentile Bootstrap) UCL 6.724

Nu star 196.6 Potential UCLs to Use

AppChi2 165.1    95% KM (t) UCL 6.859

Theta star 0.602

k star 9.828 99% KM (Chebyshev) UCL 11.03

SD 1.626 97.5% KM (Chebyshev) UCL 9.128

Median 5.985 95% KM (Chebyshev) UCL 8.158

Mean 5.916    95% KM (Percentile Bootstrap) UCL 6.724

Maximum 7.82    95% KM (BCA) UCL 6.733

Minimum 3.89    95% KM (bootstrap t) UCL 6.845

Assuming Gamma Distribution    95% KM (z) UCL 6.762

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 6.859

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.514

   95% KM (t) UCL 6.859

5% K-S Critical Value 0.266 SD 1.543

K-S Test Statistic 0.725 Mean 5.916

A-D Test Statistic 0.675 Nonparametric Statistics

5% A-D Critical Value 0.725 Kaplan-Meier (KM) Method

nu star 196.6

k star (bias corrected) 9.828 Data appear Normal at 5% Significance Level

Theta Star 0.602

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 6.859    95%  H-Stat (DL/2) UCL 7.183

SD 1.626 SD 0.288

Mean 5.916 Mean 1.741

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Note: DL/2 is not a recommended method.

Nickel

   95% Adjusted Gamma UCL 0.0127

   95% Gamma Approximate UCL 0.0126

Nu star 425 Potential UCLs to Use

AppChi2 378.2    95% KM (Chebyshev) UCL 0.0149

Theta star 0.00185

k star 6.072 99% KM (Chebyshev) UCL 0.0197

SD 0.005 97.5% KM (Chebyshev) UCL 0.0165

Median 0.01 95% KM (Chebyshev) UCL 0.0149

Mean 0.0113    95% KM (Percentile Bootstrap) UCL 0.0127

Maximum 0.0263    95% KM (BCA) UCL 0.0127

Minimum 0.005    95% KM (bootstrap t) UCL 0.0131

Assuming Gamma Distribution    95% KM (z) UCL 0.0126

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0127

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0008458

   95% KM (t) UCL 0.0127

5% K-S Critical Value 0.149 SD 0.00493

K-S Test Statistic 0.749 Mean 0.0113

A-D Test Statistic 1.055 Nonparametric Statistics

5% A-D Critical Value 0.749 Kaplan-Meier (KM) Method

nu star 425

k star (bias corrected) 6.072 Data appear Lognormal at 5% Significance Level

Theta Star 0.00185

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0127    95%  H-Stat (DL/2) UCL 0.0126

SD 0.005 SD 0.384

Mean 0.0113 Mean -4.565

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Shapiro Wilk Test Statistic 0.818 Shapiro Wilk Test Statistic 0.948

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    
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k star 10.68 99% KM (Chebyshev) UCL 0.439

SD 0.0867 97.5% KM (Chebyshev) UCL 0.387

Median 0.303 95% KM (Chebyshev) UCL 0.36

Mean 0.299    95% KM (Percentile Bootstrap) UCL 0.323

Maximum 0.485    95% KM (BCA) UCL 0.321

Minimum 0.151    95% KM (bootstrap t) UCL 0.324

Assuming Gamma Distribution    95% KM (z) UCL 0.322

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.323

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0141

   95% KM (t) UCL 0.323

5% K-S Critical Value 0.143 SD 0.0855

K-S Test Statistic 0.748 Mean 0.299

A-D Test Statistic 0.525 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

nu star 811.7

k star (bias corrected) 10.68 Data appear Normal at 5% Significance Level

Theta Star 0.028

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.323    95%  H-Stat (DL/2) UCL 0.328

SD 0.0867 SD 0.308

Mean 0.299 Mean -1.251

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Test Statistic 0.943

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0867 SD of Detected 0.308

Mean of Detected 0.299 Mean of Detected -1.251

Maximum Detected 0.485 Maximum Detected -0.724

Raw Statistics Log-transformed Statistics

Minimum Detected 0.151 Minimum Detected -1.89

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 37 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38
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   95% BCA Bootstrap UCL 290.4

   95% Percentile Bootstrap UCL 275.4

   95% MLE (Tiku) UCL 277.2 SD in Original Scale 171

   95% MLE (t) UCL 269.1 Mean in Original Scale 184.9

SD 214.5 SD in Log Scale 1.063

Mean 144.8 Mean in Log Scale 4.764

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 282.2    95%  H-Stat (DL/2) UCL 403.4

SD 175.7 SD 1.329

Mean 180.3 Mean 4.573

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.803 5% Shapiro Wilk Critical Value 0.803

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.914 Shapiro Wilk Test Statistic 0.924

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 30.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 3

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Maximum Non-Detect 36 Maximum Non-Detect 3.584

Minimum Non-Detect 33 Minimum Non-Detect 3.497

SD of Detected 165.4 SD of Detected 0.731

Mean of Detected 250.1 Mean of Detected 5.311

Maximum Detected 520 Maximum Detected 6.254

Raw Statistics Log-transformed Statistics

Minimum Detected 78 Minimum Detected 4.357

Number of Missing Values 33 Percent Non-Detects 30.00%

Number of Distinct Detected Data 6 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 10 Number of Detected Data 7

Note: DL/2 is not a recommended method.

Nitrobenzene

   95% Adjusted Gamma UCL 0.326

   95% Gamma Approximate UCL 0.325    95% KM (Percentile Bootstrap) UCL 0.323

Nu star 811.7 Potential UCLs to Use

AppChi2 746.5    95% KM (t) UCL 0.323

Theta star 0.028
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 5 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.13 Maximum Non-Detect -2.04

Minimum Non-Detect 0.13 Minimum Non-Detect -2.04

SD of Detected 0.404 SD of Detected 0.617

Mean of Detected 0.75 Mean of Detected -0.425

Maximum Detected 1.3 Maximum Detected 0.262

Raw Statistics Log-transformed Statistics

Minimum Detected 0.26 Minimum Detected -1.347

Number of Missing Values 36 Percent Non-Detects 28.57%

Number of Distinct Detected Data 5 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 7 Number of Detected Data 5

Note: DL/2 is not a recommended method.

Perylene

   95% Adjusted Gamma UCL 347.6

   95% Gamma Approximate UCL 320.4    95% KM (Percentile Bootstrap) UCL 288.6

Nu star 34.11 Potential UCLs to Use

AppChi2 21.76    95% KM (t) UCL 292.7

Theta star 119.8

k star 1.706 99% KM (Chebyshev) UCL 709.8

SD 153.8 97.5% KM (Chebyshev) UCL 519.4

Median 143.7 95% KM (Chebyshev) UCL 422.5

Mean 204.3    95% KM (Percentile Bootstrap) UCL 288.6

Maximum 520    95% KM (BCA) UCL 306

Minimum 78    95% KM (bootstrap t) UCL 340.8

Assuming Gamma Distribution    95% KM (z) UCL 283

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 289.7

Data appear Gamma Distributed at 5% Significance Level SE of Mean 51.38

   95% KM (t) UCL 292.7

5% K-S Critical Value 0.314 SD 150.4

K-S Test Statistic 0.713 Mean 198.5

A-D Test Statistic 0.286 Nonparametric Statistics

5% A-D Critical Value 0.713 Kaplan-Meier (KM) Method

nu star 21.49

k star (bias corrected) 1.535 Data appear Normal at 5% Significance Level

Theta Star 163

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Raw Statistics Log-transformed Statistics

Number of Missing Values 4 Percent Non-Detects 7.69%

Number of Distinct Detected Data 28 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 39 Number of Detected Data 36

Note: DL/2 is not a recommended method.

Phenanthrene

   95% Adjusted Gamma UCL 1.242

   95% Gamma Approximate UCL 1.057    95% KM (Percentile Bootstrap) UCL 0.926

Nu star 28.27 Potential UCLs to Use

AppChi2 17.14    95% KM (t) UCL 0.92

Theta star 0.317

k star 2.019 99% KM (Chebyshev) UCL 2.196

SD 0.384 97.5% KM (Chebyshev) UCL 1.606

Median 0.59 95% KM (Chebyshev) UCL 1.305

Mean 0.641    95% KM (Percentile Bootstrap) UCL 0.926

Maximum 1.3    95% KM (BCA) UCL 0.969

Minimum 0.26    95% KM (bootstrap t) UCL 1.053

Assuming Gamma Distribution    95% KM (z) UCL 0.872

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.922

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.159

   95% KM (t) UCL 0.92

5% K-S Critical Value 0.359 SD 0.377

K-S Test Statistic 0.682 Mean 0.61

A-D Test Statistic 0.264 Nonparametric Statistics

5% A-D Critical Value 0.682 Kaplan-Meier (KM) Method

nu star 16.57

k star (bias corrected) 1.657 Data appear Normal at 5% Significance Level

Theta Star 0.453

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.859

   95% Percentile Bootstrap UCL 0.844

   95% MLE (Tiku) UCL 0.907 SD in Original Scale 0.446

   95% MLE (t) UCL 0.88 Mean in Original Scale 0.575

SD 0.547 SD in Log Scale 0.933

Mean 0.478 Mean in Log Scale -0.878

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.899    95%  H-Stat (DL/2) UCL 1.045

SD 0.47 SD 1.234

Mean 0.554 Mean -1.084

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.762 5% Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Test Statistic 0.942
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Nu star 72.37 Potential UCLs to Use

AppChi2 53.78  97.5% KM (Chebyshev) UCL 94

Theta star 39.75

k star 0.928 99% KM (Chebyshev) UCL 128.5

SD 57.69 97.5% KM (Chebyshev) UCL 94

Median 19 95% KM (Chebyshev) UCL 76.46

Mean 36.88    95% KM (Percentile Bootstrap) UCL 52.73

Maximum 300    95% KM (BCA) UCL 54.17

Minimum 2.7    95% KM (bootstrap t) UCL 66.84

Assuming Gamma Distribution    95% KM (z) UCL 51.22

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 51.59

Data not Gamma Distributed at 5% Significance Level SE of Mean 9.299

   95% KM (t) UCL 51.61

5% K-S Critical Value 0.152 SD 57.22

K-S Test Statistic 0.78 Mean 35.93

A-D Test Statistic 2.566 Nonparametric Statistics

5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

nu star 62.21

k star (bias corrected) 0.864 Data appear Lognormal at 5% Significance Level

Theta Star 43.53

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 57.68

   95% Percentile Bootstrap UCL 52.29

SD in Original Scale 57.95

Mean in Original Scale 35.89

MLE yields a negative mean Mean in Log Scale 2.975

SD in Log Scale 0.993

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 51.59    95%  H-Stat (DL/2) UCL 48.54

SD 57.93 SD 0.992

Mean 35.95 Mean 2.978

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.538 Shapiro Wilk Test Statistic 0.937

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 82.05%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 32

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Maximum Non-Detect 33 Maximum Non-Detect 3.497

Minimum Non-Detect 31 Minimum Non-Detect 3.434

SD of Detected 60.05 SD of Detected 1.032

Mean of Detected 37.61 Mean of Detected 2.995

Maximum Detected 300 Maximum Detected 5.704

Minimum Detected 2.7 Minimum Detected 0.993
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Assuming Gamma Distribution    95% KM (z) UCL 156.4

Data not Gamma Distributed at 5% Significance Level SE of Mean 29.01

   95% KM (t) UCL 157.6

5% K-S Critical Value 0.146 SD 178.8

K-S Test Statistic 0.784 Mean 108.6

A-D Test Statistic 1.602 Nonparametric Statistics

5% A-D Critical Value 0.784 Kaplan-Meier (KM) Method

nu star 63.74

k star (bias corrected) 0.817 Data appear Lognormal at 5% Significance Level

Theta Star 133

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 157.6    95%  H-Stat (DL/2) UCL 164.1

SD 181.2 SD 1.125

Mean 108.6 Mean 4.01

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.939 5% Shapiro Wilk Critical Value 0.939

Shapiro Wilk Test Statistic 0.501 Shapiro Wilk Test Statistic 0.964

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 181.2 SD of Detected 1.125

Mean of Detected 108.6 Mean of Detected 4.01

Maximum Detected 850 Maximum Detected 6.745

Raw Statistics Log-transformed Statistics

Minimum Detected 5.5 Minimum Detected 1.705

Number of Missing Values 4 Percent Non-Detects 0.00%

Number of Distinct Detected Data 33 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 39 Number of Detected Data 39

Note: DL/2 is not a recommended method.

Pyrene

   95% Adjusted Gamma UCL 50.22

   95% Gamma Approximate UCL 49.63
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k star (bias corrected) 9.479 Data appear Lognormal at 5% Significance Level

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.137

   95% Percentile Bootstrap UCL 0.137

   95% MLE (Tiku) UCL 0.132 SD in Original Scale 0.0413

   95% MLE (t) UCL 0.131 Mean in Original Scale 0.125

SD 0.0524 SD in Log Scale 0.316

Mean 0.116 Mean in Log Scale -2.126

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.135    95%  H-Stat (DL/2) UCL 0.136

SD 0.0439 SD 0.367

Mean 0.123 Mean -2.156

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Shapiro Wilk Test Statistic 0.91 Shapiro Wilk Test Statistic 0.943

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.1 Maximum Non-Detect -2.303

Minimum Non-Detect 0.1 Minimum Non-Detect -2.303

SD of Detected 0.0414 SD of Detected 0.316

Mean of Detected 0.127 Mean of Detected -2.109

Maximum Detected 0.22 Maximum Detected -1.514

Raw Statistics Log-transformed Statistics

Minimum Detected 0.069 Minimum Detected -2.674

Number of Missing Values 5 Percent Non-Detects 5.26%

Number of Distinct Detected Data 26 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 38 Number of Detected Data 36

Note: DL/2 is not a recommended method.

Selenium

   95% Adjusted Gamma UCL 151.2

   95% Gamma Approximate UCL 149.3

Nu star 63.74 Potential UCLs to Use

AppChi2 46.37  97.5% KM (Chebyshev) UCL 289.8

Theta star 133

k star 0.817 99% KM (Chebyshev) UCL 397.3

SD 181.2 97.5% KM (Chebyshev) UCL 289.8

Median 52 95% KM (Chebyshev) UCL 235.1

Mean 108.6    95% KM (Percentile Bootstrap) UCL 159.5

Maximum 850    95% KM (BCA) UCL 159.7

Minimum 5.5    95% KM (bootstrap t) UCL 243.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 157.6
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   95% DL/2 (t) UCL 0.0568    95%  H-Stat (DL/2) UCL 0.0578

SD 0.0171 SD 0.339

Mean 0.0521 Mean -3.008

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.969 Shapiro Wilk Test Statistic 0.984

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0171 SD of Detected 0.339

Mean of Detected 0.0521 Mean of Detected -3.008

Maximum Detected 0.101 Maximum Detected -2.293

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0201 Minimum Detected -3.907

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 33 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Silver

   95% Adjusted Gamma UCL 0.138

   95% Gamma Approximate UCL 0.137

Nu star 720.2 Potential UCLs to Use

AppChi2 658.9    95% KM (Chebyshev) UCL 0.155

Theta star 0.0133

k star 9.477 99% KM (Chebyshev) UCL 0.192

SD 0.0412 97.5% KM (Chebyshev) UCL 0.167

Median 0.112 95% KM (Chebyshev) UCL 0.155

Mean 0.126    95% KM (Percentile Bootstrap) UCL 0.136

Maximum 0.22    95% KM (BCA) UCL 0.137

Minimum 0.069    95% KM (bootstrap t) UCL 0.137

Assuming Gamma Distribution    95% KM (z) UCL 0.136

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.137

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00672

   95% KM (t) UCL 0.137

5% K-S Critical Value 0.147 SD 0.0408

K-S Test Statistic 0.748 Mean 0.125

A-D Test Statistic 0.849 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

nu star 682.5

Theta Star 0.0134
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0005325 SD of Detected 0.567

Mean of Detected 0.00106 Mean of Detected -6.985

Maximum Detected 0.002 Maximum Detected -6.215

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00035 Minimum Detected -7.958

Number of Missing Values 33 Percent Non-Detects 0.00%

Number of Distinct Detected Data 9 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 10 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Thallium

   95% Adjusted Gamma UCL 0.0574

   95% Gamma Approximate UCL 0.0572    95% KM (Percentile Bootstrap) UCL 0.0568

Nu star 662.9 Potential UCLs to Use

AppChi2 604.2    95% KM (t) UCL 0.0568

Theta star 0.00597

k star 8.723 99% KM (Chebyshev) UCL 0.0798

SD 0.0171 97.5% KM (Chebyshev) UCL 0.0695

Median 0.05 95% KM (Chebyshev) UCL 0.0642

Mean 0.0521    95% KM (Percentile Bootstrap) UCL 0.0568

Maximum 0.101    95% KM (BCA) UCL 0.0567

Minimum 0.0201    95% KM (bootstrap t) UCL 0.0571

Assuming Gamma Distribution    95% KM (z) UCL 0.0567

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0568

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00278

   95% KM (t) UCL 0.0568

5% K-S Critical Value 0.143 SD 0.0169

K-S Test Statistic 0.748 Mean 0.0521

A-D Test Statistic 0.213 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

nu star 662.9

k star (bias corrected) 8.723 Data appear Normal at 5% Significance Level

Theta Star 0.00597

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
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Raw Statistics Log-transformed Statistics

Number of Missing Values 2 Percent Non-Detects 0.00%

Number of Distinct Detected Data 41 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 41 Number of Detected Data 41

Note: DL/2 is not a recommended method.

Total Chlordanes

   95% Adjusted Gamma UCL 0.00157

   95% Gamma Approximate UCL 0.00148    95% KM (Percentile Bootstrap) UCL 0.00131

Nu star 57.01 Potential UCLs to Use

AppChi2 40.65    95% KM (t) UCL 0.00136

Theta star 0.0003701

k star 2.85 99% KM (Chebyshev) UCL 0.00273

SD 0.0005325 97.5% KM (Chebyshev) UCL 0.00211

Median 0.00105 95% KM (Chebyshev) UCL 0.00179

Mean 0.00106    95% KM (Percentile Bootstrap) UCL 0.00131

Maximum 0.002    95% KM (BCA) UCL 0.00129

Minimum 0.00035    95% KM (bootstrap t) UCL 0.00145

Assuming Gamma Distribution    95% KM (z) UCL 0.00133

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00136

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0001684

   95% KM (t) UCL 0.00136

5% K-S Critical Value 0.268 SD 0.0005052

K-S Test Statistic 0.729 Mean 0.00106

A-D Test Statistic 0.31 Nonparametric Statistics

5% A-D Critical Value 0.729 Kaplan-Meier (KM) Method

nu star 57.01

k star (bias corrected) 2.85 Data appear Normal at 5% Significance Level

Theta Star 0.0003701

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00136    95%  H-Stat (DL/2) UCL 0.00169

SD 0.0005325 SD 0.567

Mean 0.00106 Mean -6.985

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.933 Shapiro Wilk Test Statistic 0.927
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 4.794

   95% Gamma Approximate UCL 4.77

Nu star 331.8 Potential UCLs to Use

AppChi2 290.6    95% KM (Chebyshev) UCL 5.937

Theta star 1.033

k star 4.046 99% KM (Chebyshev) UCL 8.194

SD 2.584 97.5% KM (Chebyshev) UCL 6.699

Median 3.275 95% KM (Chebyshev) UCL 5.937

Mean 4.178    95% KM (Percentile Bootstrap) UCL 4.839

Maximum 16.02    95% KM (BCA) UCL 4.914

Minimum 1.613    95% KM (bootstrap t) UCL 5.292

Assuming Gamma Distribution    95% KM (z) UCL 4.842

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.858

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.404

   95% KM (t) UCL 4.858

5% K-S Critical Value 0.138 SD 2.553

K-S Test Statistic 0.752 Mean 4.178

A-D Test Statistic 1.826 Nonparametric Statistics

5% A-D Critical Value 0.752 Kaplan-Meier (KM) Method

nu star 331.8

k star (bias corrected) 4.046 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.033

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 4.858    95%  H-Stat (DL/2) UCL 4.702

SD 2.584 SD 0.455

Mean 4.178 Mean 1.31

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.941 5% Shapiro Wilk Critical Value 0.941

Shapiro Wilk Test Statistic 0.705 Shapiro Wilk Test Statistic 0.924

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 2.584 SD of Detected 0.455

Mean of Detected 4.178 Mean of Detected 1.31

Maximum Detected 16.02 Maximum Detected 2.774

Minimum Detected 1.613 Minimum Detected 0.478
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Maximum 242    95% KM (BCA) UCL 37.67

Minimum 1.709    95% KM (bootstrap t) UCL 58.27

Assuming Gamma Distribution    95% KM (z) UCL 37.2

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 37.5

Data not Gamma Distributed at 5% Significance Level SE of Mean 7.585

   95% KM (t) UCL 37.5

5% K-S Critical Value 0.143 SD 47.97

K-S Test Statistic 0.789 Mean 24.73

A-D Test Statistic 3.312 Nonparametric Statistics

5% A-D Critical Value 0.789 Kaplan-Meier (KM) Method

nu star 59.4

k star (bias corrected) 0.724 Data do not follow a Discernable Distribution (0.05)

Theta Star 34.13

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 37.5    95%  H-Stat (DL/2) UCL 31.45

SD 48.57 SD 1.093

Mean 24.73 Mean 2.426

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.941 5% Shapiro Wilk Critical Value 0.941

Shapiro Wilk Test Statistic 0.453 Shapiro Wilk Test Statistic 0.93

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 48.57 SD of Detected 1.093

Mean of Detected 24.73 Mean of Detected 2.426

Maximum Detected 242 Maximum Detected 5.489

Raw Statistics Log-transformed Statistics

Minimum Detected 1.709 Minimum Detected 0.536

Number of Missing Values 2 Percent Non-Detects 0.00%

Number of Distinct Detected Data 41 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 41 Number of Detected Data 41

Total DDD
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nu star 152

k star (bias corrected) 1.854 Data do not follow a Discernable Distribution (0.05)

Theta Star 9.767

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 23.18    95%  H-Stat (DL/2) UCL 20.97

SD 19.27 SD 0.651

Mean 18.11 Mean 2.623

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.941 5% Shapiro Wilk Critical Value 0.941

Shapiro Wilk Test Statistic 0.568 Shapiro Wilk Test Statistic 0.89

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 19.27 SD of Detected 0.651

Mean of Detected 18.11 Mean of Detected 2.623

Maximum Detected 107 Maximum Detected 4.673

Raw Statistics Log-transformed Statistics

Minimum Detected 4.888 Minimum Detected 1.587

Number of Missing Values 2 Percent Non-Detects 0.00%

Number of Distinct Detected Data 41 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 41 Number of Detected Data 41

Note: DL/2 is not a recommended method.

Total DDE

   95% Adjusted Gamma UCL 34.84

   95% Gamma Approximate UCL 34.41

Nu star 59.4 Potential UCLs to Use

AppChi2 42.68    95% KM (Chebyshev) UCL 57.79

Theta star 34.13

k star 0.724 99% KM (Chebyshev) UCL 100.2

SD 48.57 97.5% KM (Chebyshev) UCL 72.09

Median 10.24 95% KM (Chebyshev) UCL 57.79

Mean 24.73    95% KM (Percentile Bootstrap) UCL 38.82
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MLE yields a negative mean Mean in Log Scale 1.054

SD in Log Scale 1.171

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 14.1    95%  H-Stat (DL/2) UCL 9.609

SD 21.07 SD 1.171

Mean 8.554 Mean 1.068

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.94 5% Shapiro Wilk Critical Value 0.94

Shapiro Wilk Test Statistic 0.403 Shapiro Wilk Test Statistic 0.835

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 8.3 Maximum Non-Detect 2.116

Minimum Non-Detect 8.3 Minimum Non-Detect 2.116

SD of Detected 21.33 SD of Detected 1.185

Mean of Detected 8.664 Mean of Detected 1.06

Maximum Detected 114 Maximum Detected 4.736

Raw Statistics Log-transformed Statistics

Minimum Detected 0.464 Minimum Detected -0.768

Number of Missing Values 2 Percent Non-Detects 2.44%

Number of Distinct Detected Data 40 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 41 Number of Detected Data 40

Note: DL/2 is not a recommended method.

Total DDT

   95% Adjusted Gamma UCL 22.27

   95% Gamma Approximate UCL 22.11

Nu star 152 Potential UCLs to Use

AppChi2 124.5    95% KM (Chebyshev) UCL 31.23

Theta star 9.767

k star 1.854 99% KM (Chebyshev) UCL 48.06

SD 19.27 97.5% KM (Chebyshev) UCL 36.9

Median 12.82 95% KM (Chebyshev) UCL 31.23

Mean 18.11    95% KM (Percentile Bootstrap) UCL 23.59

Maximum 107    95% KM (BCA) UCL 23.49

Minimum 4.888    95% KM (bootstrap t) UCL 27.35

Assuming Gamma Distribution    95% KM (z) UCL 23.06

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 23.18

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.01

   95% KM (t) UCL 23.18

5% K-S Critical Value 0.14 SD 19.04

K-S Test Statistic 0.76 Mean 18.11

A-D Test Statistic 3.035 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.935 5% Shapiro Wilk Critical Value 0.935

Shapiro Wilk Test Statistic 0.643 Shapiro Wilk Test Statistic 0.875

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.134 SD of Detected 0.689

Mean of Detected 1.124 Mean of Detected -0.173

Maximum Detected 5.624 Maximum Detected 1.727

Raw Statistics Log-transformed Statistics

Minimum Detected 0.387 Minimum Detected -0.949

Number of Missing Values 7 Percent Non-Detects 0.00%

Number of Distinct Detected Data 36 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 36 Number of Detected Data 36

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

   95% Adjusted Gamma UCL 12.71

   95% Gamma Approximate UCL 12.53

Nu star 44.96 Potential UCLs to Use

AppChi2 30.58    95% KM (Chebyshev) UCL 22.87

Theta star 15.54

k star 0.548 99% KM (Chebyshev) UCL 41.29

SD 21.08 97.5% KM (Chebyshev) UCL 29.08

Median 2.197 95% KM (Chebyshev) UCL 22.87

Mean 8.522    95% KM (Percentile Bootstrap) UCL 14.32

Maximum 114    95% KM (BCA) UCL 15.14

Minimum 0.464    95% KM (bootstrap t) UCL 23.31

Assuming Gamma Distribution    95% KM (z) UCL 13.93

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 14.05

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.294

   95% KM (t) UCL 14.05

5% K-S Critical Value 0.147 SD 20.83

K-S Test Statistic 0.807 Mean 8.506

A-D Test Statistic 5.725 Nonparametric Statistics

5% A-D Critical Value 0.807 Kaplan-Meier (KM) Method

nu star 43.27

k star (bias corrected) 0.541 Data do not follow a Discernable Distribution (0.05)

Theta Star 16.02

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 17.54

   95% Percentile Bootstrap UCL 14.48

SD in Original Scale 21.09

Mean in Original Scale 8.509
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Mean of Detected 10815 Mean of Detected 9.031

Maximum Detected 46107 Maximum Detected 10.74

Raw Statistics Log-transformed Statistics

Minimum Detected 2922 Minimum Detected 7.98

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 38 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

   95% Adjusted Gamma UCL 1.417

   95% Gamma Approximate UCL 1.403

Nu star 125 Potential UCLs to Use

AppChi2 100.2    95% KM (Chebyshev) UCL 1.948

Theta star 0.648

k star 1.736 99% KM (Chebyshev) UCL 3.004

SD 1.134 97.5% KM (Chebyshev) UCL 2.304

Median 0.693 95% KM (Chebyshev) UCL 1.948

Mean 1.124    95% KM (Percentile Bootstrap) UCL 1.458

Maximum 5.624    95% KM (BCA) UCL 1.445

Minimum 0.387    95% KM (bootstrap t) UCL 1.673

Assuming Gamma Distribution    95% KM (z) UCL 1.435

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.443

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.189

   95% KM (t) UCL 1.443

5% K-S Critical Value 0.149 SD 1.118

K-S Test Statistic 0.761 Mean 1.124

A-D Test Statistic 2.44 Nonparametric Statistics

5% A-D Critical Value 0.761 Kaplan-Meier (KM) Method

nu star 125

k star (bias corrected) 1.736 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.648

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.443    95%  H-Stat (DL/2) UCL 1.356

SD 1.134 SD 0.689

Mean 1.124 Mean -0.173

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Note: DL/2 is not a recommended method.

Total Endosulfan

   95% Adjusted Gamma UCL 13358

   95% Gamma Approximate UCL 13246

Nu star 147.5 Potential UCLs to Use

AppChi2 120.4    95% KM (Chebyshev) UCL 17712

Theta star 5572

k star 1.941 99% KM (Chebyshev) UCL 26558

SD 9753 97.5% KM (Chebyshev) UCL 20696

Median 7020 95% KM (Chebyshev) UCL 17712

Mean 10815    95% KM (Percentile Bootstrap) UCL 13461

Maximum 46107    95% KM (BCA) UCL 13723

Minimum 2922    95% KM (bootstrap t) UCL 14433

Assuming Gamma Distribution    95% KM (z) UCL 13418

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 13485

Data not Gamma Distributed at 5% Significance Level SE of Mean 1582

   95% KM (t) UCL 13485

5% K-S Critical Value 0.145 SD 9624

K-S Test Statistic 0.759 Mean 10815

A-D Test Statistic 2.051 Nonparametric Statistics

5% A-D Critical Value 0.759 Kaplan-Meier (KM) Method

nu star 147.5

k star (bias corrected) 1.941 Data do not follow a Discernable Distribution (0.05)

Theta Star 5572

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 13485    95%  H-Stat (DL/2) UCL 13067

SD 9753 SD 0.668

Mean 10815 Mean 9.031

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.694 Shapiro Wilk Test Statistic 0.913

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 9753 SD of Detected 0.668
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Maximum 1.472    95% KM (BCA) UCL 1.002

Minimum 0.143    95% KM (bootstrap t) UCL 1.003

Assuming Gamma Distribution    95% KM (z) UCL 1.001

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.002

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0476

   95% KM (t) UCL 1.003

5% K-S Critical Value 0.145 SD 0.294

K-S Test Statistic 0.748 Mean 0.923

A-D Test Statistic 0.431 Nonparametric Statistics

5% A-D Critical Value 0.748 Kaplan-Meier (KM) Method

nu star 670.3

k star (bias corrected) 9.058 Data appear Normal at 5% Significance Level

Theta Star 0.105

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.998

   95% Percentile Bootstrap UCL 0.999

   95% MLE (Tiku) UCL 1.041 SD in Original Scale 0.294

   95% MLE (t) UCL 1.01 Mean in Original Scale 0.923

SD 0.282 SD in Log Scale 0.358

Mean 0.935 Mean in Log Scale -0.138

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.99    95%  H-Stat (DL/2) UCL 1.019

SD 0.321 SD 0.489

Mean 0.905 Mean -0.189

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.936 5% Shapiro Wilk Critical Value 0.936

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.971 Shapiro Wilk Test Statistic 0.931

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 60.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 16

Maximum Non-Detect 1 Maximum Non-Detect 0

Minimum Non-Detect 0.205 Minimum Non-Detect -1.585

SD of Detected 0.287 SD of Detected 0.341

Mean of Detected 0.948 Mean of Detected -0.105

Maximum Detected 1.472 Maximum Detected 0.387

Raw Statistics Log-transformed Statistics

Minimum Detected 0.369 Minimum Detected -0.998

Number of Missing Values 3 Percent Non-Detects 7.50%

Number of Distinct Detected Data 36 Number of Non-Detect Data 3

General Statistics

Number of Valid Data 40 Number of Detected Data 37
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nu star 158.6

k star (bias corrected) 2.087 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.84

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.182    95%  H-Stat (DL/2) UCL 2.096

SD 1.564 SD 0.64

Mean 1.754 Mean 0.323

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.683 Shapiro Wilk Test Statistic 0.925

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.564 SD of Detected 0.64

Mean of Detected 1.754 Mean of Detected 0.323

Maximum Detected 8.563 Maximum Detected 2.147

Raw Statistics Log-transformed Statistics

Minimum Detected 0.534 Minimum Detected -0.627

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 38 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Total PCB TEQ

   95% Adjusted Gamma UCL 1.03

   95% Gamma Approximate UCL 1.026    95% KM (Percentile Bootstrap) UCL 1.001

Nu star 511.7 Potential UCLs to Use

AppChi2 460.2    95% KM (t) UCL 1.003

Theta star 0.144

k star 6.396 99% KM (Chebyshev) UCL 1.396

SD 0.305 97.5% KM (Chebyshev) UCL 1.22

Median 0.944 95% KM (Chebyshev) UCL 1.13

Mean 0.923    95% KM (Percentile Bootstrap) UCL 1.001
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MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 363428    95%  H-Stat (DL/2) UCL 281319

SD 433885 SD 0.831

Mean 244681 Mean 11.9

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.419 Shapiro Wilk Test Statistic 0.854

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 433885 SD of Detected 0.831

Mean of Detected 244681 Mean of Detected 11.9

Maximum Detected 2655118 Maximum Detected 14.79

Raw Statistics Log-transformed Statistics

Minimum Detected 50083 Minimum Detected 10.82

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 38 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Total PCB_Congeners

   95% Adjusted Gamma UCL 2.149

   95% Gamma Approximate UCL 2.132

Nu star 158.6 Potential UCLs to Use

AppChi2 130.5    95% KM (Chebyshev) UCL 2.86

Theta star 0.84

k star 2.087 99% KM (Chebyshev) UCL 4.278

SD 1.564 97.5% KM (Chebyshev) UCL 3.338

Median 1.158 95% KM (Chebyshev) UCL 2.86

Mean 1.754    95% KM (Percentile Bootstrap) UCL 2.2

Maximum 8.563    95% KM (BCA) UCL 2.223

Minimum 0.534    95% KM (bootstrap t) UCL 2.407

Assuming Gamma Distribution    95% KM (z) UCL 2.171

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.182

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.254

   95% KM (t) UCL 2.182

5% K-S Critical Value 0.145 SD 1.543

K-S Test Statistic 0.758 Mean 1.754

A-D Test Statistic 1.715 Nonparametric Statistics

5% A-D Critical Value 0.758 Kaplan-Meier (KM) Method
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Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.41 Shapiro Wilk Test Statistic 0.85

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 427063 SD of Detected 0.839

Mean of Detected 233866 Mean of Detected 11.84

Maximum Detected 2614358 Maximum Detected 14.78

Raw Statistics Log-transformed Statistics

Minimum Detected 47161 Minimum Detected 10.76

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 38 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

   95% Adjusted Gamma UCL 327812

   95% Gamma Approximate UCL 323987

Nu star 80.23 Potential UCLs to Use

AppChi2 60.59    95% KM (Chebyshev) UCL 551484

Theta star 231789

k star 1.056 99% KM (Chebyshev) UCL 945007

SD 433885 97.5% KM (Chebyshev) UCL 684238

Median 104922 95% KM (Chebyshev) UCL 551484

Mean 244681    95% KM (Percentile Bootstrap) UCL 368593

Maximum 2655118    95% KM (BCA) UCL 391827

Minimum 50083    95% KM (bootstrap t) UCL 563221

Assuming Gamma Distribution    95% KM (z) UCL 360455

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 363428

Data not Gamma Distributed at 5% Significance Level SE of Mean 70385

   95% KM (t) UCL 363428

5% K-S Critical Value 0.147 SD 428138

K-S Test Statistic 0.775 Mean 244681

A-D Test Statistic 3.48 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

nu star 80.23

k star (bias corrected) 1.056 Data do not follow a Discernable Distribution (0.05)

Theta Star 231789

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    
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Mean of Detected 2.917 Mean of Detected 0.874

Maximum Detected 9.268 Maximum Detected 2.227

Raw Statistics Log-transformed Statistics

Minimum Detected 0.934 Minimum Detected -0.0684

Number of Missing Values 8 Percent Non-Detects 0.00%

Number of Distinct Detected Data 35 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 35 Number of Detected Data 35

Note: DL/2 is not a recommended method.

Total TEQ

   95% Adjusted Gamma UCL 314752

   95% Gamma Approximate UCL 311022

Nu star 77.97 Potential UCLs to Use

AppChi2 58.63    95% KM (Chebyshev) UCL 535845

Theta star 227960

k star 1.026 99% KM (Chebyshev) UCL 923180

SD 427063 97.5% KM (Chebyshev) UCL 666511

Median 98906 95% KM (Chebyshev) UCL 535845

Mean 233866    95% KM (Percentile Bootstrap) UCL 358609

Maximum 2614358    95% KM (BCA) UCL 381796

Minimum 47161    95% KM (bootstrap t) UCL 582502

Assuming Gamma Distribution    95% KM (z) UCL 347819

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 350746

Data not Gamma Distributed at 5% Significance Level SE of Mean 69279

   95% KM (t) UCL 350746

5% K-S Critical Value 0.147 SD 421406

K-S Test Statistic 0.775 Mean 233866

A-D Test Statistic 3.58 Nonparametric Statistics

5% A-D Critical Value 0.775 Kaplan-Meier (KM) Method

nu star 77.97

k star (bias corrected) 1.026 Data do not follow a Discernable Distribution (0.05)

Theta Star 227960

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 350746    95%  H-Stat (DL/2) UCL 267392

SD 427063 SD 0.839

Mean 233866 Mean 11.84

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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Note: DL/2 is not a recommended method.

Tributyltin ion

   95% Adjusted Gamma UCL 3.543

   95% Gamma Approximate UCL 3.511

Nu star 174.4 Potential UCLs to Use

AppChi2 144.9    95% KM (Chebyshev) UCL 4.4

Theta star 1.171

k star 2.492 99% KM (Chebyshev) UCL 6.302

SD 2.013 97.5% KM (Chebyshev) UCL 5.041

Median 2.114 95% KM (Chebyshev) UCL 4.4

Mean 2.917    95% KM (Percentile Bootstrap) UCL 3.483

Maximum 9.268    95% KM (BCA) UCL 3.545

Minimum 0.934    95% KM (bootstrap t) UCL 3.64

Assuming Gamma Distribution    95% KM (z) UCL 3.476

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.492

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.34

   95% KM (t) UCL 3.492

5% K-S Critical Value 0.15 SD 1.984

K-S Test Statistic 0.755 Mean 2.917

A-D Test Statistic 1.001 Nonparametric Statistics

5% A-D Critical Value 0.755 Kaplan-Meier (KM) Method

nu star 174.4

k star (bias corrected) 2.492 Data appear Lognormal at 5% Significance Level

Theta Star 1.171

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 3.492    95%  H-Stat (DL/2) UCL 3.588

SD 2.013 SD 0.618

Mean 2.917 Mean 0.874

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.934 5% Shapiro Wilk Critical Value 0.934

Shapiro Wilk Test Statistic 0.83 Shapiro Wilk Test Statistic 0.945

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 2.013 SD of Detected 0.618
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Maximum 530    95% KM (BCA) UCL 53.14

Minimum 1E-09    95% KM (bootstrap t) UCL 321.6

Assuming Gamma Distribution    95% KM (z) UCL 48.59

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 48.98

Data not Gamma Distributed at 5% Significance Level SE of Mean 15.62

   95% KM (t) UCL 49.33

5% K-S Critical Value 0.197 SD 88.97

K-S Test Statistic 0.812 Mean 22.9

A-D Test Statistic 4.314 Nonparametric Statistics

5% A-D Critical Value 0.812 Kaplan-Meier (KM) Method

nu star 18.94

k star (bias corrected) 0.43 Data do not follow a Discernable Distribution (0.05)

Theta Star 78.76

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 70.73

   95% Percentile Bootstrap UCL 52.37

SD in Original Scale 90.45

Mean in Original Scale 22.31

MLE yields a negative mean Mean in Log Scale 1.374

SD in Log Scale 1.437

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 48.78    95%  H-Stat (DL/2) UCL 11.31

SD 90.4 SD 1.237

Mean 22.54 Mean 1.567

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.911 5% Shapiro Wilk Critical Value 0.911

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.286 Shapiro Wilk Test Statistic 0.737

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 50.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 17

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 17

Maximum Non-Detect 4.2 Maximum Non-Detect 1.435

Minimum Non-Detect 1.8 Minimum Non-Detect 0.588

SD of Detected 111.6 SD of Detected 1.187

Mean of Detected 33.9 Mean of Detected 2.136

Maximum Detected 530 Maximum Detected 6.273

Raw Statistics Log-transformed Statistics

Minimum Detected 2.5 Minimum Detected 0.916

Number of Missing Values 9 Percent Non-Detects 35.29%

Number of Distinct Detected Data 22 Number of Non-Detect Data 12

General Statistics

Number of Valid Data 34 Number of Detected Data 22
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nu star 1408

k star (bias corrected) 18.53 Data appear Normal at 5% Significance Level

Theta Star 1.808

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 35.59    95%  H-Stat (DL/2) UCL 35.8

SD 7.61 SD 0.228

Mean 33.5 Mean 3.487

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.976 Shapiro Wilk Test Statistic 0.986

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 7.61 SD of Detected 0.228

Mean of Detected 33.5 Mean of Detected 3.487

Maximum Detected 54 Maximum Detected 3.989

Raw Statistics Log-transformed Statistics

Minimum Detected 19.6 Minimum Detected 2.976

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 34 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Zinc

   95% Adjusted Gamma UCL 72.16

   95% Gamma Approximate UCL 68.14

Nu star 7.847 Potential UCLs to Use

AppChi2 2.647  97.5% KM (Chebyshev) UCL 120.4

Theta star 199.2

k star 0.115 99% KM (Chebyshev) UCL 178.3

SD 90.39 97.5% KM (Chebyshev) UCL 120.4

Median 4.9 95% KM (Chebyshev) UCL 90.98

Mean 22.98    95% KM (Percentile Bootstrap) UCL 53.57
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 35.78

   95% Gamma Approximate UCL 35.69    95% KM (Percentile Bootstrap) UCL 35.54

Nu star 1408 Potential UCLs to Use

AppChi2 1322    95% KM (t) UCL 35.59

Theta star 1.808

k star 18.53 99% KM (Chebyshev) UCL 45.79

SD 7.61 97.5% KM (Chebyshev) UCL 41.21

Median 32.45 95% KM (Chebyshev) UCL 38.88

Mean 33.5    95% KM (Percentile Bootstrap) UCL 35.54

Maximum 54    95% KM (BCA) UCL 35.35

Minimum 19.6    95% KM (bootstrap t) UCL 35.68

Assuming Gamma Distribution    95% KM (z) UCL 35.53

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 35.59

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.235

   95% KM (t) UCL 35.59

5% K-S Critical Value 0.143 SD 7.509

K-S Test Statistic 0.747 Mean 33.5

A-D Test Statistic 0.167 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method
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nu star 1408

k star (bias corrected) 18.53 Data appear Normal at 5% Significance Level

Theta Star 1.808

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 35.59    95%  H-Stat (DL/2) UCL 35.8

SD 7.61 SD 0.228

Mean 33.5 Mean 3.487

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.938 5% Shapiro Wilk Critical Value 0.938

Shapiro Wilk Test Statistic 0.976 Shapiro Wilk Test Statistic 0.986

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 7.61 SD of Detected 0.228

Mean of Detected 33.5 Mean of Detected 3.487

Maximum Detected 54 Maximum Detected 3.989

Raw Statistics Log-transformed Statistics

Minimum Detected 19.6 Minimum Detected 2.976

Number of Missing Values 5 Percent Non-Detects 0.00%

Number of Distinct Detected Data 34 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 38 Number of Detected Data 38

Note: DL/2 is not a recommended method.

Zinc

   95% Adjusted Gamma UCL 72.16

   95% Gamma Approximate UCL 68.14

Nu star 7.847 Potential UCLs to Use

AppChi2 2.647  97.5% KM (Chebyshev) UCL 120.4

Theta star 199.2

k star 0.115 99% KM (Chebyshev) UCL 178.3

SD 90.39 97.5% KM (Chebyshev) UCL 120.4

Median 4.9 95% KM (Chebyshev) UCL 90.98

Mean 22.98    95% KM (Percentile Bootstrap) UCL 53.57
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 35.78

   95% Gamma Approximate UCL 35.69    95% KM (Percentile Bootstrap) UCL 35.54

Nu star 1408 Potential UCLs to Use

AppChi2 1322    95% KM (t) UCL 35.59

Theta star 1.808

k star 18.53 99% KM (Chebyshev) UCL 45.79

SD 7.61 97.5% KM (Chebyshev) UCL 41.21

Median 32.45 95% KM (Chebyshev) UCL 38.88

Mean 33.5    95% KM (Percentile Bootstrap) UCL 35.54

Maximum 54    95% KM (BCA) UCL 35.35

Minimum 19.6    95% KM (bootstrap t) UCL 35.68

Assuming Gamma Distribution    95% KM (z) UCL 35.53

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 35.59

Data appear Gamma Distributed at 5% Significance Level SE of Mean 1.235

   95% KM (t) UCL 35.59

5% K-S Critical Value 0.143 SD 7.509

K-S Test Statistic 0.747 Mean 33.5

A-D Test Statistic 0.167 Nonparametric Statistics

5% A-D Critical Value 0.747 Kaplan-Meier (KM) Method
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Adjusted Level of Significance 0.0086    95% CLT UCL 2.457

nu star 4.634

Approximate Chi Square Value (.05) 0.987 Nonparametric Statistics

k star (bias corrected) 0.463 Data appear Gamma Distributed at 5% Significance Level

Theta Star 2.594

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 2.945    99% Chebyshev (MVUE) UCL 6.788

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.577

   95% Adjusted-CLT UCL 3.205  97.5% Chebyshev (MVUE) UCL 4.66

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.829    95% H-UCL 71.89

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.699 Shapiro Wilk Test Statistic 0.931

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.053

Coefficient of Variation 1.419

SD 1.706

Median 0.35 SD of log Data 1.289

Mean 1.202 Mean of log Data -0.532

Maximum 4.2 Maximum of Log Data 1.435

Raw Statistics Log-transformed Statistics

Minimum 0.15 Minimum of Log Data -1.897

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Acenaphthene

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   Crayfish_Study_area-WB

Full Precision   OFF

Crayfish_Study_area-WB General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Kolmogorov-Smirnov Test Statistic 0.0804    95% Percentile Bootstrap UCL 105.6

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 107.8

Anderson-Darling Test Statistic 0.288    95% Bootstrap-t UCL 106.3

   95% Standard Bootstrap UCL 105.3

Adjusted Chi Square Value 360.3    95% Jackknife UCL 105.5

Adjusted Level of Significance 0.0413    95% CLT UCL 105.1

nu star 408.6

Approximate Chi Square Value (.05) 362.7 Nonparametric Statistics

k star (bias corrected) 6.59 Data appear Normal at 5% Significance Level

Theta Star 14.32

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 105.7    99% Chebyshev (MVUE) UCL 161.4

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 123.8

   95% Adjusted-CLT UCL 106.3  97.5% Chebyshev (MVUE) UCL 136.5

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 105.5    95% H-UCL 107.9

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Shapiro Wilk Test Statistic 0.938 Shapiro Wilk Test Statistic 0.98

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.957

Coefficient of Variation 0.386

SD 36.41

Median 88.9 SD of log Data 0.385

Mean 94.37 Mean of log Data 4.477

Maximum 203 Maximum of Log Data 5.313

Raw Statistics Log-transformed Statistics

Minimum 35 Minimum of Log Data 3.555

General Statistics

Number of Valid Observations 31 Number of Distinct Observations 31

Aluminum

Potential UCL to Use Use 95% Approximate Gamma UCL 5.643

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 12.67

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 8.794

   95% Approximate Gamma UCL 5.643

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.528

97.5% Chebyshev(Mean, Sd) UCL 5.967

Kolmogorov-Smirnov 5% Critical Value 0.366    95% BCA Bootstrap UCL 2.788

Kolmogorov-Smirnov Test Statistic 0.305    95% Percentile Bootstrap UCL 2.62

Anderson-Darling 5% Critical Value 0.696    95% Hall's Bootstrap UCL 14

Anderson-Darling Test Statistic 0.473    95% Bootstrap-t UCL 17.41

   95% Standard Bootstrap UCL 2.319

Adjusted Chi Square Value 0.44    95% Jackknife UCL 2.829
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nu star 4.21

k star (bias corrected) 0.421 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.791

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1.992    99% Chebyshev (MVUE) UCL 3.952

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.076

   95% Adjusted-CLT UCL 2.203  97.5% Chebyshev (MVUE) UCL 2.709

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.904    95% H-UCL 50.96

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.635 Shapiro Wilk Test Statistic 0.844

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.178

Coefficient of Variation 1.6

SD 1.206

Median 0.18 SD of log Data 1.322

Mean 0.754 Mean of log Data -1.12

Maximum 2.9 Maximum of Log Data 1.065

Raw Statistics Log-transformed Statistics

Minimum 0.11 Minimum of Log Data -2.207

Number of Valid Observations 5 Number of Distinct Observations 5

Anthracene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 105.5

   95% Adjusted Gamma UCL 107

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 159.4

   95% Approximate Gamma UCL 106.3

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 122.9

97.5% Chebyshev(Mean, Sd) UCL 135.2

Kolmogorov-Smirnov 5% Critical Value 0.158    95% BCA Bootstrap UCL 105.5
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   95% MLE (t) UCL 0.00813 Mean in Original Scale 0.00711

SD 0.00404 SD in Log Scale 0.461

Mean 0.00689 Mean in Log Scale -5.054

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.00813    95%  H-Stat (DL/2) UCL 0.0084

SD 0.00392 SD 0.553

Mean 0.00694 Mean -5.115

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.918 5% Shapiro Wilk Critical Value 0.918

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.766 Shapiro Wilk Test Statistic 0.896

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 29.03%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 9

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 22

Maximum Non-Detect 0.006 Maximum Non-Detect -5.116

Minimum Non-Detect 0.004 Minimum Non-Detect -5.521

SD of Detected 0.00362 SD of Detected 0.37

Mean of Detected 0.008 Mean of Detected -4.902

Maximum Detected 0.02 Maximum Detected -3.912

Raw Statistics Log-transformed Statistics

Minimum Detected 0.004 Minimum Detected -5.521

Percent Non-Detects 19.35%

Number of Distinct Detected Data 10 Number of Non-Detect Data 6

General Statistics

Number of Valid Data 31 Number of Detected Data 25

Antimony

Potential UCL to Use Use 95% Approximate Gamma UCL 3.937

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 9.305

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 6.121

   95% Approximate Gamma UCL 3.937

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.105

97.5% Chebyshev(Mean, Sd) UCL 4.123

Kolmogorov-Smirnov 5% Critical Value 0.367    95% BCA Bootstrap UCL 1.862

Kolmogorov-Smirnov Test Statistic 0.312    95% Percentile Bootstrap UCL 1.798

Anderson-Darling 5% Critical Value 0.7    95% Hall's Bootstrap UCL 9.458

Anderson-Darling Test Statistic 0.689    95% Bootstrap-t UCL 24

   95% Standard Bootstrap UCL 1.568

Adjusted Chi Square Value 0.341    95% Jackknife UCL 1.904

Adjusted Level of Significance 0.0086    95% CLT UCL 1.641

Approximate Chi Square Value (.05) 0.806 Nonparametric Statistics
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.927 5% Shapiro Wilk Critical Value 0.927

Shapiro Wilk Test Statistic 0.963 Shapiro Wilk Test Statistic 0.965

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.36 Maximum Non-Detect -1.022

Minimum Non-Detect 0.36 Minimum Non-Detect -1.022

SD of Detected 0.0548 SD of Detected 0.159

Mean of Detected 0.349 Mean of Detected -1.066

Maximum Detected 0.5 Maximum Detected -0.693

Raw Statistics Log-transformed Statistics

Minimum Detected 0.235 Minimum Detected -1.448

Percent Non-Detects 3.23%

Number of Distinct Detected Data 15 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 31 Number of Detected Data 30

Note: DL/2 is not a recommended method.

Arsenic

   95% Adjusted Gamma UCL 0.00843

   95% Gamma Approximate UCL 0.00837

Nu star 305.8 Potential UCLs to Use

AppChi2 266.3    95% KM (Chebyshev) UCL 0.0101

Theta star 0.00148

k star 4.932 99% KM (Chebyshev) UCL 0.0137

SD 0.0036 97.5% KM (Chebyshev) UCL 0.0113

Median 0.006 95% KM (Chebyshev) UCL 0.0101

Mean 0.00729    95% KM (Percentile Bootstrap) UCL 0.00845

Maximum 0.02    95% KM (BCA) UCL 0.00848

Minimum 0.00253    95% KM (bootstrap t) UCL 0.00872

Assuming Gamma Distribution    95% KM (z) UCL 0.0083

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00824

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0006504

   95% KM (t) UCL 0.00834

5% K-S Critical Value 0.175 SD 0.00355

K-S Test Statistic 0.746 Mean 0.00723

A-D Test Statistic 1.434 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 305.4

k star (bias corrected) 6.108 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00131

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00849

   95% Percentile Bootstrap UCL 0.00824

   95% MLE (Tiku) UCL 0.00817 SD in Original Scale 0.00373
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Coefficient of Variation 1.827

SD 3.212

Median 0.28 SD of log Data 1.478

Mean 1.758 Mean of log Data -0.555

Maximum 7.5 Maximum of Log Data 2.015

Raw Statistics Log-transformed Statistics

Minimum 0.22 Minimum of Log Data -1.514

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

   95% Adjusted Gamma UCL 0.366

   95% Gamma Approximate UCL 0.365    95% KM (Percentile Bootstrap) UCL 0.365

Nu star 2411 Potential UCLs to Use

AppChi2 2298    95% KM (t) UCL 0.364

Theta star 0.00895

k star 38.88 99% KM (Chebyshev) UCL 0.446

SD 0.0539 97.5% KM (Chebyshev) UCL 0.409

Median 0.35 95% KM (Chebyshev) UCL 0.391

Mean 0.348    95% KM (Percentile Bootstrap) UCL 0.365

Maximum 0.5    95% KM (BCA) UCL 0.365

Minimum 0.235    95% KM (bootstrap t) UCL 0.364

Assuming Gamma Distribution    95% KM (z) UCL 0.364

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.364

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00987

   95% KM (t) UCL 0.364

5% K-S Critical Value 0.16 SD 0.0536

K-S Test Statistic 0.744 Mean 0.348

A-D Test Statistic 0.513 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

nu star 2254

k star (bias corrected) 37.57 Data appear Normal at 5% Significance Level

Theta Star 0.00928

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.365

   95% Percentile Bootstrap UCL 0.363

   95% MLE (Tiku) UCL 0.364 SD in Original Scale 0.0541

   95% MLE (t) UCL 0.354 Mean in Original Scale 0.348

SD 0.0647 SD in Log Scale 0.157

Mean 0.334 Mean in Log Scale -1.069

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.362    95%  H-Stat (DL/2) UCL 0.371

SD 0.0618 SD 0.195

Mean 0.343 Mean -1.087

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Butyltin ion

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 16.05

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 28.77

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 16.05

   95% Approximate Gamma UCL 11.23

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 8.02

97.5% Chebyshev(Mean, Sd) UCL 10.73

Kolmogorov-Smirnov 5% Critical Value 0.37    95% BCA Bootstrap UCL 4.658

Kolmogorov-Smirnov Test Statistic 0.404    95% Percentile Bootstrap UCL 4.594

Anderson-Darling 5% Critical Value 0.708    95% Hall's Bootstrap UCL 71.78

Anderson-Darling Test Statistic 0.953    95% Bootstrap-t UCL 194

   95% Standard Bootstrap UCL 3.872

Adjusted Chi Square Value 0.218    95% Jackknife UCL 4.821

Adjusted Level of Significance 0.0086    95% CLT UCL 4.121

nu star 3.566

Approximate Chi Square Value (.05) 0.558 Nonparametric Statistics

k star (bias corrected) 0.357 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.93

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 5.059    99% Chebyshev (MVUE) UCL 8.64

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.484

   95% Adjusted-CLT UCL 5.65  97.5% Chebyshev (MVUE) UCL 5.886

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4.821    95% H-UCL 305.9

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.584 Shapiro Wilk Test Statistic 0.734

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.227
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   95% Adjusted Gamma UCL 14.95

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 9.76

   95% Approximate Gamma UCL 6.197

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4.913

97.5% Chebyshev(Mean, Sd) UCL 6.548

Kolmogorov-Smirnov 5% Critical Value 0.368    95% BCA Bootstrap UCL 2.888

Kolmogorov-Smirnov Test Statistic 0.442    95% Percentile Bootstrap UCL 2.848

Anderson-Darling 5% Critical Value 0.702    95% Hall's Bootstrap UCL 29.51

Anderson-Darling Test Statistic 1.033    95% Bootstrap-t UCL 50.64

   95% Standard Bootstrap UCL 2.409

Adjusted Chi Square Value 0.307    95% Jackknife UCL 2.982

Adjusted Level of Significance 0.0086    95% CLT UCL 2.56

nu star 4.048

Approximate Chi Square Value (.05) 0.741 Nonparametric Statistics

k star (bias corrected) 0.405 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.801

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 3.126    99% Chebyshev (MVUE) UCL 5.45

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.869

   95% Adjusted-CLT UCL 3.484  97.5% Chebyshev (MVUE) UCL 3.74

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.982    95% H-UCL 61.94

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.58 Shapiro Wilk Test Statistic 0.696

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.231

Coefficient of Variation 1.709

SD 1.938

Median 0.28 SD of log Data 1.301

Mean 1.134 Mean of log Data -0.769

Maximum 4.6 Maximum of Log Data 1.526

Raw Statistics Log-transformed Statistics

Minimum 0.21 Minimum of Log Data -1.561
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Chromium

Potential UCL to Use Use 95% Approximate Gamma UCL 0.0197

   95% Adjusted Gamma UCL 0.0199

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0297

   95% Approximate Gamma UCL 0.0197

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0229

97.5% Chebyshev(Mean, Sd) UCL 0.0252

Kolmogorov-Smirnov 5% Critical Value 0.158    95% BCA Bootstrap UCL 0.0197

Kolmogorov-Smirnov Test Statistic 0.13    95% Percentile Bootstrap UCL 0.0196

Anderson-Darling 5% Critical Value 0.747    95% Hall's Bootstrap UCL 0.0198

Anderson-Darling Test Statistic 0.352    95% Bootstrap-t UCL 0.0199

   95% Standard Bootstrap UCL 0.0195

Adjusted Chi Square Value 366.6    95% Jackknife UCL 0.0196

Adjusted Level of Significance 0.0413    95% CLT UCL 0.0196

nu star 415.3

Approximate Chi Square Value (.05) 369.1 Nonparametric Statistics

k star (bias corrected) 6.698 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.00262

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0197    99% Chebyshev (MVUE) UCL 0.0296

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0228

   95% Adjusted-CLT UCL 0.0198  97.5% Chebyshev (MVUE) UCL 0.0251

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0196    95% H-UCL 0.0199

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Shapiro Wilk Test Statistic 0.923 Shapiro Wilk Test Statistic 0.965

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.909

Coefficient of Variation 0.389

SD 0.00683

Median 0.016 SD of log Data 0.376

Mean 0.0175 Mean of log Data -4.112

Maximum 0.036 Maximum of Log Data -3.324

Raw Statistics Log-transformed Statistics

Minimum 0.009 Minimum of Log Data -4.711

General Statistics

Number of Valid Observations 31 Number of Distinct Observations 17

Cadmium

Potential UCL to Use Use 99% Chebyshev (Mean, Sd) UCL 9.76

Recommended UCL exceeds the maximum observation
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Maximum 20.2 Maximum of Log Data 3.006

Raw Statistics Log-transformed Statistics

Minimum 10.4 Minimum of Log Data 2.342

Number of Valid Observations 31 Number of Distinct Observations 25

Copper

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 0.52

   95% Adjusted Gamma UCL 0.525

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.869

   95% Approximate Gamma UCL 0.52

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.625

97.5% Chebyshev(Mean, Sd) UCL 0.707

Kolmogorov-Smirnov 5% Critical Value 0.159    95% BCA Bootstrap UCL 0.509

Kolmogorov-Smirnov Test Statistic 0.113    95% Percentile Bootstrap UCL 0.506

Anderson-Darling 5% Critical Value 0.752    95% Hall's Bootstrap UCL 0.51

Anderson-Darling Test Statistic 0.508    95% Bootstrap-t UCL 0.519

   95% Standard Bootstrap UCL 0.505

Adjusted Chi Square Value 153.8    95% Jackknife UCL 0.509

Adjusted Level of Significance 0.0413    95% CLT UCL 0.506

nu star 185.9

Approximate Chi Square Value (.05) 155.4 Nonparametric Statistics

k star (bias corrected) 2.999 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.145

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.51    99% Chebyshev (MVUE) UCL 0.933

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.655

   95% Adjusted-CLT UCL 0.513  97.5% Chebyshev (MVUE) UCL 0.749

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.509    95% H-UCL 0.549

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Shapiro Wilk Test Statistic 0.889 Shapiro Wilk Test Statistic 0.953

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.779

Coefficient of Variation 0.56

SD 0.243

Median 0.4 SD of log Data 0.593

Mean 0.435 Mean of log Data -0.993

Maximum 0.9 Maximum of Log Data -0.105

Raw Statistics Log-transformed Statistics

Minimum 0.09 Minimum of Log Data -2.408

Number of Valid Observations 31 Number of Distinct Observations 16

General Statistics
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Skewness 0.819

Coefficient of Variation 0.513

SD 0.14

Median 0.22 SD of log Data 0.514

Mean 0.274 Mean of log Data -1.4

Maximum 0.48 Maximum of Log Data -0.734

Raw Statistics Log-transformed Statistics

Minimum 0.13 Minimum of Log Data -2.04

Number of Valid Observations 5 Number of Distinct Observations 5

Dibenzofuran

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 15.45

   95% Adjusted Gamma UCL 15.53

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 18.95

   95% Approximate Gamma UCL 15.49

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 16.58

97.5% Chebyshev(Mean, Sd) UCL 17.38

Kolmogorov-Smirnov 5% Critical Value 0.157    95% BCA Bootstrap UCL 15.42

Kolmogorov-Smirnov Test Statistic 0.0842    95% Percentile Bootstrap UCL 15.43

Anderson-Darling 5% Critical Value 0.744    95% Hall's Bootstrap UCL 15.47

Anderson-Darling Test Statistic 0.265    95% Bootstrap-t UCL 15.47

   95% Standard Bootstrap UCL 15.43

Adjusted Chi Square Value 2119    95% Jackknife UCL 15.45

Adjusted Level of Significance 0.0413    95% CLT UCL 15.43

nu star 2234

Approximate Chi Square Value (.05) 2125 Nonparametric Statistics

k star (bias corrected) 36.02 Data appear Normal at 5% Significance Level

Theta Star 0.409

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 15.45    99% Chebyshev (MVUE) UCL 19.03

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 16.61

   95% Adjusted-CLT UCL 15.44  97.5% Chebyshev (MVUE) UCL 17.43

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 15.45    95% H-UCL 15.51

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Shapiro Wilk Test Statistic 0.978 Shapiro Wilk Test Statistic 0.977

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.138

Coefficient of Variation 0.16

SD 2.36

Median 14.9 SD of log Data 0.162

Mean 14.73 Mean of log Data 2.677
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Percent Non-Detects 20.00%

Number of Distinct Detected Data 4 Number of Non-Detect Data 1

Number of Valid Data 5 Number of Detected Data 4

Dibutyltin ion

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.408

   95% Adjusted Gamma UCL 0.662

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.899

   95% Approximate Gamma UCL 0.496

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.548

97.5% Chebyshev(Mean, Sd) UCL 0.666

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.376

Kolmogorov-Smirnov Test Statistic 0.224    95% Percentile Bootstrap UCL 0.37

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 1.331

Anderson-Darling Test Statistic 0.236    95% Bootstrap-t UCL 0.595

   95% Standard Bootstrap UCL 0.365

Adjusted Chi Square Value 8.696    95% Jackknife UCL 0.408

Adjusted Level of Significance 0.0086    95% CLT UCL 0.377

nu star 21

Approximate Chi Square Value (.05) 11.59 Nonparametric Statistics

k star (bias corrected) 2.1 Data appear Normal at 5% Significance Level

Theta Star 0.13

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.412    99% Chebyshev (MVUE) UCL 0.894

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.545

   95% Adjusted-CLT UCL 0.402  97.5% Chebyshev (MVUE) UCL 0.663

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.408    95% H-UCL 0.607

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Test Statistic 0.976

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!
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Median 0.35 95% KM (Chebyshev) UCL 363.1

Mean 66.21    95% KM (Percentile Bootstrap) UCL 198.1

Maximum 330    95% KM (BCA) UCL 198.1

Minimum 1E-09    95% KM (bootstrap t) UCL 887454

Assuming Gamma Distribution    95% KM (z) UCL 178.3

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 206.8

Data not Gamma Distributed at 5% Significance Level SE of Mean 68.09

   95% KM (t) UCL 211.4

5% K-S Critical Value 0.425 SD 131.9

K-S Test Statistic 0.734 Mean 66.28

A-D Test Statistic 0.892 Nonparametric Statistics

5% A-D Critical Value 0.734 Kaplan-Meier (KM) Method

nu star 1.728

k star (bias corrected) 0.216 Data do not follow a Discernable Distribution (0.05)

Theta Star 383.3

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 198.1

   95% Percentile Bootstrap UCL 198.1

   95% MLE (Tiku) UCL 187.9 SD in Original Scale 147.5

   95% MLE (t) UCL 190.9 Mean in Original Scale 66.21

SD 153.3 SD in Log Scale 4.519

Mean 44.75 Mean in Log Scale -0.853

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 206.8    95%  H-Stat (DL/2) UCL 6.847E+12

SD 147.5 SD 3.275

Mean 66.23 Mean 0.0468

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.63 Shapiro Wilk Test Statistic 0.648

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Maximum Non-Detect 0.17 Maximum Non-Detect -1.772

Minimum Non-Detect 0.17 Minimum Non-Detect -1.772

SD of Detected 164.8 SD of Detected 3.417

Mean of Detected 82.77 Mean of Detected 0.675

Maximum Detected 330 Maximum Detected 5.799

Raw Statistics Log-transformed Statistics

Minimum Detected 0.33 Minimum Detected -1.109
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k star (bias corrected) 1.378 Data appear Lognormal at 5% Significance Level

Theta Star 0.0146

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0358    99% Chebyshev (MVUE) UCL 0.0714

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0423

   95% Adjusted-CLT UCL 0.0382  97.5% Chebyshev (MVUE) UCL 0.0521

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0347    95% H-UCL 0.0549

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.688 Shapiro Wilk Test Statistic 0.812

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.098

Coefficient of Variation 0.754

SD 0.0152

Median 0.0149 SD of log Data 0.601

Mean 0.0202 Mean of log Data -4.072

Maximum 0.0471 Maximum of Log Data -3.055

Raw Statistics Log-transformed Statistics

Minimum 0.00943 Minimum of Log Data -4.664

Dieldrin

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL 924

Nu star 1.748 Potential UCLs to Use

AppChi2 0.125    99% KM (Chebyshev) UCL 743.8

Theta star 378.8

k star 0.175 99% KM (Chebyshev) UCL 743.8

SD 147.5 97.5% KM (Chebyshev) UCL 491.5
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Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.955 Shapiro Wilk Test Statistic 0.609

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.77%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Minimum Non-Detect 0.0485 Minimum Non-Detect -3.026

SD of Detected 0.918 SD of Detected 2.938

Mean of Detected 1.367 Mean of Detected -0.76

Maximum Detected 2.8 Maximum Detected 1.03

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00121 Minimum Detected -6.717

Percent Non-Detects 80.65%

Number of Distinct Detected Data 6 Number of Non-Detect Data 25

General Statistics

Number of Valid Data 31 Number of Detected Data 6

Endrin

Potential UCL to Use Use 95% H-UCL 0.0549

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 0.0631

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0879

   95% Approximate Gamma UCL 0.0433

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0499

97.5% Chebyshev(Mean, Sd) UCL 0.0627

Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 0.0343

Kolmogorov-Smirnov Test Statistic 0.412    95% Percentile Bootstrap UCL 0.033

Anderson-Darling 5% Critical Value 0.682    95% Hall's Bootstrap UCL 0.131

Anderson-Darling Test Statistic 0.751    95% Bootstrap-t UCL 0.224

   95% Standard Bootstrap UCL 0.0301

Adjusted Chi Square Value 4.406    95% Jackknife UCL 0.0347

Adjusted Level of Significance 0.0086    95% CLT UCL 0.0314

nu star 13.78

Approximate Chi Square Value (.05) 6.423 Nonparametric Statistics
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Skewness 1.617

Coefficient of Variation 0.983

SD 0.67

Median 0.36 SD of log Data 0.912

Mean 0.682 Mean of log Data -0.735

Maximum 1.8 Maximum of Log Data 0.588

Raw Statistics Log-transformed Statistics

Minimum 0.21 Minimum of Log Data -1.561

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Note: DL/2 is not a recommended method.

Fluorene

   95% Adjusted Gamma UCL 3.13

   95% Gamma Approximate UCL 2.965    95% KM (Percentile Bootstrap) UCL 1.329

Nu star 10.1 Potential UCLs to Use

AppChi2 4.003    95% KM (t) UCL 0.497

Theta star 7.215

k star 0.163 99% KM (Chebyshev) UCL 1.58

SD 1.013 97.5% KM (Chebyshev) UCL 1.094

Median 1.08 95% KM (Chebyshev) UCL 0.847

Mean 1.175    95% KM (Percentile Bootstrap) UCL 1.329

Maximum 2.8    95% KM (BCA) UCL 1.383

Minimum 1E-09    95% KM (bootstrap t) UCL 0.47

Assuming Gamma Distribution    95% KM (z) UCL 0.49

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.917

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.131

   95% KM (t) UCL 0.497

5% K-S Critical Value 0.347 SD 0.659

K-S Test Statistic 0.731 Mean 0.274

A-D Test Statistic 1.086 Nonparametric Statistics

5% A-D Critical Value 0.731 Kaplan-Meier (KM) Method

nu star 4.808

k star (bias corrected) 0.401 Data appear Normal at 5% Significance Level

Theta Star 3.411

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.524

   95% Percentile Bootstrap UCL 0.497

SD in Original Scale 0.66

Mean in Original Scale 0.277

MLE method failed to converge properly Mean in Log Scale -4.778

SD in Log Scale 3.018

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.798    95%  H-Stat (DL/2) UCL 3.244

SD 0.559 SD 1.584

Mean 0.627 Mean -1.061
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Raw Statistics Log-transformed Statistics

Minimum 0.0357 Minimum of Log Data -3.333

Number of Valid Observations 5 Number of Distinct Observations 5

Hexachlorobenzene

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 1.321

   95% Adjusted Gamma UCL 3.656

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.665

   95% Approximate Gamma UCL 2.07

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.989

97.5% Chebyshev(Mean, Sd) UCL 2.554

Kolmogorov-Smirnov 5% Critical Value 0.362    95% BCA Bootstrap UCL 1.314

Kolmogorov-Smirnov Test Statistic 0.271    95% Percentile Bootstrap UCL 1.194

Anderson-Darling 5% Critical Value 0.686    95% Hall's Bootstrap UCL 3.487

Anderson-Darling Test Statistic 0.414    95% Bootstrap-t UCL 4.278

   95% Standard Bootstrap UCL 1.123

Adjusted Chi Square Value 1.417    95% Jackknife UCL 1.321

Adjusted Level of Significance 0.0086    95% CLT UCL 1.175

nu star 7.594

Approximate Chi Square Value (.05) 2.502 Nonparametric Statistics

k star (bias corrected) 0.759 Data appear Normal at 5% Significance Level

Theta Star 0.898

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1.357    99% Chebyshev (MVUE) UCL 3.238

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.788

   95% Adjusted-CLT UCL 1.407  97.5% Chebyshev (MVUE) UCL 2.277

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.321    95% H-UCL 5.736

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.797 Shapiro Wilk Test Statistic 0.901

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!
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Potential UCL to Use Use 95% Student's-t UCL 0.0615

   95% Adjusted Gamma UCL 0.0739

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.103

   95% Approximate Gamma UCL 0.0654

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0732

97.5% Chebyshev(Mean, Sd) UCL 0.0831

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.0574

Kolmogorov-Smirnov Test Statistic 0.163    95% Percentile Bootstrap UCL 0.058

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.0611

Anderson-Darling Test Statistic 0.184    95% Bootstrap-t UCL 0.062

   95% Standard Bootstrap UCL 0.0579

Adjusted Chi Square Value 61.48    95% Jackknife UCL 0.0615

Adjusted Level of Significance 0.0086    95% CLT UCL 0.0589

nu star 90.37

Approximate Chi Square Value (.05) 69.45 Nonparametric Statistics

k star (bias corrected) 9.037 Data appear Normal at 5% Significance Level

Theta Star 0.00556

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0615    99% Chebyshev (MVUE) UCL 0.104

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0737

   95% Adjusted-CLT UCL 0.0591  97.5% Chebyshev (MVUE) UCL 0.0839

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0615    95% H-UCL 0.0664

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.987 Shapiro Wilk Test Statistic 0.983

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.0966

Coefficient of Variation 0.234

SD 0.0118

Median 0.0509 SD of log Data 0.24

Mean 0.0502 Mean of log Data -3.014

Maximum 0.0657 Maximum of Log Data -2.723
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Raw Statistics Log-transformed Statistics

Number of Valid Observations 31 Number of Distinct Observations 30

Manganese

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 0.318

   95% Adjusted Gamma UCL 0.19

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.538

   95% Approximate Gamma UCL 0.188

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.318

97.5% Chebyshev(Mean, Sd) UCL 0.393

Kolmogorov-Smirnov 5% Critical Value 0.16    95% BCA Bootstrap UCL 0.265

Kolmogorov-Smirnov Test Statistic 0.272    95% Percentile Bootstrap UCL 0.222

Anderson-Darling 5% Critical Value 0.761    95% Hall's Bootstrap UCL 0.444

Anderson-Darling Test Statistic 3.353    95% Bootstrap-t UCL 0.405

   95% Standard Bootstrap UCL 0.21

Adjusted Chi Square Value 77.7    95% Jackknife UCL 0.213

Adjusted Level of Significance 0.0413    95% CLT UCL 0.211

nu star 101

Approximate Chi Square Value (.05) 78.79 Nonparametric Statistics

k star (bias corrected) 1.629 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.09

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.219    99% Chebyshev (MVUE) UCL 0.281

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.196

   95% Adjusted-CLT UCL 0.25  97.5% Chebyshev (MVUE) UCL 0.225

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.213    95% H-UCL 0.164

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Shapiro Wilk Test Statistic 0.354 Shapiro Wilk Test Statistic 0.815

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 5.166

Coefficient of Variation 1.497

SD 0.219

Median 0.098 SD of log Data 0.616

Mean 0.147 Mean of log Data -2.227

Maximum 1.3 Maximum of Log Data 0.262

Raw Statistics Log-transformed Statistics

Minimum 0.041 Minimum of Log Data -3.194

Number of Valid Observations 31 Number of Distinct Observations 28

Lead

General Statistics
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Coefficient of Variation 0.211

SD 0.00604

Median 0.028 SD of log Data 0.207

Mean 0.0287 Mean of log Data -3.573

Maximum 0.041 Maximum of Log Data -3.194

Raw Statistics Log-transformed Statistics

Minimum 0.02 Minimum of Log Data -3.912

Number of Valid Observations 31 Number of Distinct Observations 21

Mercury

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 143.9

   95% Adjusted Gamma UCL 147.6

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 205.9

   95% Approximate Gamma UCL 146.7

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 163.9

97.5% Chebyshev(Mean, Sd) UCL 178.1

Kolmogorov-Smirnov 5% Critical Value 0.158    95% BCA Bootstrap UCL 143.6

Kolmogorov-Smirnov Test Statistic 0.129    95% Percentile Bootstrap UCL 142.8

Anderson-Darling 5% Critical Value 0.746    95% Hall's Bootstrap UCL 144

Anderson-Darling Test Statistic 0.567    95% Bootstrap-t UCL 142.9

   95% Standard Bootstrap UCL 143.4

Adjusted Chi Square Value 411.5    95% Jackknife UCL 143.9

Adjusted Level of Significance 0.0413    95% CLT UCL 143.5

nu star 463

Approximate Chi Square Value (.05) 414.1 Nonparametric Statistics

k star (bias corrected) 7.467 Data appear Normal at 5% Significance Level

Theta Star 17.57

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 143.9    99% Chebyshev (MVUE) UCL 225.8

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 173.3

   95% Adjusted-CLT UCL 143.1  97.5% Chebyshev (MVUE) UCL 191

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 143.9    95% H-UCL 151.1

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Shapiro Wilk Test Statistic 0.983 Shapiro Wilk Test Statistic 0.907

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness -0.277

Coefficient of Variation 0.319

SD 41.84

Median 132 SD of log Data 0.384

Mean 131.2 Mean of log Data 4.815

Maximum 213 Maximum of Log Data 5.361

Minimum 38.5 Minimum of Log Data 3.651
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Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.217

Coefficient of Variation 1.038

SD 1.055

Median 0.6 SD of log Data 0.759

Mean 1.016 Mean of log Data -0.278

Maximum 2.9 Maximum of Log Data 1.065

Raw Statistics Log-transformed Statistics

Minimum 0.47 Minimum of Log Data -0.755

Number of Valid Observations 5 Number of Distinct Observations 5

Naphthalene

General Statistics

or 95% H-UCL 0.0306

Potential UCL to Use Use 95% Student's-t UCL 0.0305

or 95% Modified-t UCL 0.0305

   95% Adjusted Gamma UCL 0.0307

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.0395

   95% Approximate Gamma UCL 0.0306

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.0334

97.5% Chebyshev(Mean, Sd) UCL 0.0354

Kolmogorov-Smirnov 5% Critical Value 0.157    95% BCA Bootstrap UCL 0.0306

Kolmogorov-Smirnov Test Statistic 0.173    95% Percentile Bootstrap UCL 0.0304

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 0.0306

Anderson-Darling Test Statistic 0.775    95% Bootstrap-t UCL 0.0307

   95% Standard Bootstrap UCL 0.0304

Adjusted Chi Square Value 1262    95% Jackknife UCL 0.0305

Adjusted Level of Significance 0.0413    95% CLT UCL 0.0304

nu star 1351

Approximate Chi Square Value (.05) 1266 Nonparametric Statistics

k star (bias corrected) 21.79 Data appear Lognormal at 5% Significance Level

Theta Star 0.00132

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.0305    99% Chebyshev (MVUE) UCL 0.0393

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.0333

   95% Adjusted-CLT UCL 0.0305  97.5% Chebyshev (MVUE) UCL 0.0354

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.0305    95% H-UCL 0.0306

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Shapiro Wilk Test Statistic 0.921 Shapiro Wilk Test Statistic 0.934

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.489
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Raw Statistics Log-transformed Statistics

Percent Non-Detects 3.23%

Number of Distinct Detected Data 26 Number of Non-Detect Data 1

General Statistics

Number of Valid Data 31 Number of Detected Data 30

Nickel

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 3.072

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 4.685

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5.71

   95% Approximate Gamma UCL 2.8

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.072

97.5% Chebyshev(Mean, Sd) UCL 3.962

Kolmogorov-Smirnov 5% Critical Value 0.361    95% BCA Bootstrap UCL 1.982

Kolmogorov-Smirnov Test Statistic 0.45    95% Percentile Bootstrap UCL 1.94

Anderson-Darling 5% Critical Value 0.685    95% Hall's Bootstrap UCL 11.64

Anderson-Darling Test Statistic 1.019    95% Bootstrap-t UCL 10.67

   95% Standard Bootstrap UCL 1.702

Adjusted Chi Square Value 1.896    95% Jackknife UCL 2.022

Adjusted Level of Significance 0.0086    95% CLT UCL 1.792

nu star 8.743

Approximate Chi Square Value (.05) 3.172 Nonparametric Statistics

k star (bias corrected) 0.874 Data do not follow a Discernable Distribution (0.05)

Theta Star 1.162

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 2.1    99% Chebyshev (MVUE) UCL 4.069

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2.314

   95% Adjusted-CLT UCL 2.292  97.5% Chebyshev (MVUE) UCL 2.906

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.022    95% H-UCL 4.429

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.605 Shapiro Wilk Test Statistic 0.686

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.42

   95% Gamma Approximate UCL 0.417

Nu star 464 Potential UCLs to Use

AppChi2 415    95% KM (BCA) UCL 0.417

Theta star 0.0499

k star 7.484 99% KM (Chebyshev) UCL 0.621

SD 0.139 97.5% KM (Chebyshev) UCL 0.529

Median 0.36 95% KM (Chebyshev) UCL 0.482

Mean 0.373    95% KM (Percentile Bootstrap) UCL 0.416

Maximum 0.83    95% KM (BCA) UCL 0.417

Minimum 0.18    95% KM (bootstrap t) UCL 0.425

Assuming Gamma Distribution    95% KM (z) UCL 0.415

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.416

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0248

   95% KM (t) UCL 0.416

5% K-S Critical Value 0.16 SD 0.136

K-S Test Statistic 0.746 Mean 0.374

A-D Test Statistic 0.327 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 484.6

k star (bias corrected) 8.077 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.047

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.42

   95% Percentile Bootstrap UCL 0.414

   95% MLE (Tiku) UCL 0.411 SD in Original Scale 0.138

   95% MLE (t) UCL 0.411 Mean in Original Scale 0.374

SD 0.148 SD in Log Scale 0.347

Mean 0.366 Mean in Log Scale -1.043

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.415    95%  H-Stat (DL/2) UCL 0.419

SD 0.142 SD 0.383

Mean 0.371 Mean -1.06

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.927 5% Shapiro Wilk Critical Value 0.927

Shapiro Wilk Test Statistic 0.912 Shapiro Wilk Test Statistic 0.984

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 0.25 Maximum Non-Detect -1.386

Minimum Non-Detect 0.25 Minimum Non-Detect -1.386

SD of Detected 0.137 SD of Detected 0.339

Mean of Detected 0.379 Mean of Detected -1.026

Maximum Detected 0.83 Maximum Detected -0.186

Minimum Detected 0.18 Minimum Detected -1.715
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nu star 8.292

k star (bias corrected) 0.691 Data do not follow a Discernable Distribution (0.05)

Theta Star 198.5

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 132.8

   95% Percentile Bootstrap UCL 117.3

SD in Original Scale 91.93

Mean in Original Scale 88.02

MLE method failed to converge properly Mean in Log Scale 4.193

SD in Log Scale 0.711

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 184    95%  H-Stat (DL/2) UCL 187.1

SD 77.84 SD 0.468

Mean 160.3 Mean 4.979

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.574 Shapiro Wilk Test Statistic 0.728

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.77%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 30

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 370 Maximum Non-Detect 5.914

Minimum Non-Detect 330 Minimum Non-Detect 5.799

SD of Detected 188.4 SD of Detected 0.931

Mean of Detected 137.2 Mean of Detected 4.432

Maximum Detected 520 Maximum Detected 6.254

Raw Statistics Log-transformed Statistics

Minimum Detected 45 Minimum Detected 3.807

Percent Non-Detects 80.65%

Number of Distinct Detected Data 6 Number of Non-Detect Data 25

General Statistics

Number of Valid Data 31 Number of Detected Data 6

Phenol
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   95% DL/2 (t) UCL 0.0302    95%  H-Stat (DL/2) UCL 0.0339

SD 0.0104 SD 0.457

Mean 0.0271 Mean -3.697

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.916 5% Shapiro Wilk Critical Value 0.916

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Test Statistic 0.97

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 87.10%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 27

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 0.042 Maximum Non-Detect -3.17

Minimum Non-Detect 0.0164 Minimum Non-Detect -4.11

SD of Detected 0.00812 SD of Detected 0.271

Mean of Detected 0.0309 Mean of Detected -3.512

Maximum Detected 0.0472 Maximum Detected -3.053

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0154 Minimum Detected -4.173

Percent Non-Detects 22.58%

Number of Distinct Detected Data 23 Number of Non-Detect Data 7

General Statistics

Number of Valid Data 31 Number of Detected Data 24

Note: DL/2 is not a recommended method.

Silver

   95% Adjusted Gamma UCL 254.8

   95% Gamma Approximate UCL 244.7    95% KM (% Bootstrap) UCL 108.1

Nu star 16.16 Potential UCLs to Use

AppChi2 8.072    95% KM (t) UCL 106

Theta star 469.3

k star 0.261 99% KM (Chebyshev) UCL 254.9

SD 105.1 97.5% KM (Chebyshev) UCL 188.1

Median 107 95% KM (Chebyshev) UCL 154

Mean 122.3    95% KM (Percentile Bootstrap) UCL 108.1

Maximum 520    95% KM (BCA) UCL 107.7

Minimum 1E-09    95% KM (bootstrap t) UCL 219.9

Assuming Gamma Distribution    95% KM (z) UCL 105.1

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 105.2

Data not Gamma Distributed at 5% Significance Level SE of Mean 18.04

   95% KM (t) UCL 106

5% K-S Critical Value 0.34 SD 83.01

K-S Test Statistic 0.713 Mean 75.42

A-D Test Statistic 1.068 Nonparametric Statistics

5% A-D Critical Value 0.713 Kaplan-Meier (KM) Method



1326

1327

1328

1329

1330

1331

1332

1333

1334

1335

1336

1337

1338

1339

1340

1341

1342

1343

1344

1345

1346

1347

1348

1349

1350

1351

1352

1353

1354

1355

1356

1357

1358

1359

1360

1361

1362

1363

1364

1365

1366

1367

1368

1369

1370

1371

1372

1373

1374

1375

1376

1377

1378

A B C D E F G H I J K L

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 67.74%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 21

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 10

Maximum Non-Detect 0.0032 Maximum Non-Detect -5.745

Minimum Non-Detect 0.0021 Minimum Non-Detect -6.166

SD of Detected 0.00159 SD of Detected 0.419

Mean of Detected 0.00327 Mean of Detected -5.816

Maximum Detected 0.0079 Maximum Detected -4.841

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0015 Minimum Detected -6.502

Percent Non-Detects 16.13%

Number of Distinct Detected Data 20 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 31 Number of Detected Data 26

Note: DL/2 is not a recommended method.

Thallium

   95% Adjusted Gamma UCL 0.0326

   95% Gamma Approximate UCL 0.0325    95% KM (Percentile Bootstrap) UCL 0.0317

Nu star 778.3 Potential UCLs to Use

AppChi2 714.6    95% KM (t) UCL 0.0315

Theta star 0.00237

k star 12.55 99% KM (Chebyshev) UCL 0.0452

SD 0.00804 97.5% KM (Chebyshev) UCL 0.039

Median 0.03 95% KM (Chebyshev) UCL 0.0359

Mean 0.0298    95% KM (Percentile Bootstrap) UCL 0.0317

Maximum 0.0472    95% KM (BCA) UCL 0.0319

Minimum 0.0154    95% KM (bootstrap t) UCL 0.0314

Assuming Gamma Distribution    95% KM (z) UCL 0.0314

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0313

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00166

   95% KM (t) UCL 0.0315

5% K-S Critical Value 0.178 SD 0.00875

K-S Test Statistic 0.743 Mean 0.0286

A-D Test Statistic 0.269 Nonparametric Statistics

5% A-D Critical Value 0.743 Kaplan-Meier (KM) Method

nu star 622.2

k star (bias corrected) 12.96 Data appear Normal at 5% Significance Level

Theta Star 0.00238

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0313

   95% Percentile Bootstrap UCL 0.0312

   95% MLE (Tiku) UCL 0.0416 SD in Original Scale 0.00827

   95% MLE (t) UCL 0.0379 Mean in Original Scale 0.0289

SD 0.00497 SD in Log Scale 0.288

Mean 0.0364 Mean in Log Scale -3.584

Maximum Likelihood Estimate(MLE) Method Log ROS Method
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Number of Distinct Detected Data 12 Number of Non-Detect Data 14

General Statistics

Number of Valid Data 26 Number of Detected Data 12

Note: DL/2 is not a recommended method.

Total Aroclors

   95% Adjusted Gamma UCL 0.00364

   95% Gamma Approximate UCL 0.00362

Nu star 322.2 Potential UCLs to Use

AppChi2 281.6    95% KM (Chebyshev) UCL 0.00428

Theta star 0.0006081

k star 5.197 99% KM (Chebyshev) UCL 0.00583

SD 0.00151 97.5% KM (Chebyshev) UCL 0.0048

Median 0.00265 95% KM (Chebyshev) UCL 0.00428

Mean 0.00316    95% KM (Percentile Bootstrap) UCL 0.00354

Maximum 0.0079    95% KM (BCA) UCL 0.00356

Minimum 0.00126    95% KM (bootstrap t) UCL 0.00371

Assuming Gamma Distribution    95% KM (z) UCL 0.00353

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00355

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0002761

   95% KM (t) UCL 0.00355

5% K-S Critical Value 0.172 SD 0.0015

K-S Test Statistic 0.746 Mean 0.00308

A-D Test Statistic 0.991 Nonparametric Statistics

5% A-D Critical Value 0.746 Kaplan-Meier (KM) Method

nu star 258.1

k star (bias corrected) 4.963 Data appear Lognormal at 5% Significance Level

Theta Star 0.0006583

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00361

   95% Percentile Bootstrap UCL 0.00354

   95% MLE (Tiku) UCL 0.00326 SD in Original Scale 0.00152

   95% MLE (t) UCL 0.00273 Mean in Original Scale 0.00308

SD 0.00261 SD in Log Scale 0.413

Mean 0.00194 Mean in Log Scale -5.875

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.00346    95%  H-Stat (DL/2) UCL 0.00381

SD 0.00161 SD 0.483

Mean 0.00297 Mean -5.94

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.92 5% Shapiro Wilk Critical Value 0.92

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.823 Shapiro Wilk Test Statistic 0.937
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k star 3.027 99% KM (Chebyshev) UCL 145.4

SD 48 97.5% KM (Chebyshev) UCL 105.4

Median 63.58 95% KM (Chebyshev) UCL 85.02

Mean 63.58    95% KM (Percentile Bootstrap) UCL 58.62

Maximum 280    95% KM (BCA) UCL 65.12

Minimum 16    95% KM (bootstrap t) UCL 93.21

Assuming Gamma Distribution    95% KM (z) UCL 55.72

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 54.22

Data not Gamma Distributed at 5% Significance Level SE of Mean 10.8

   95% KM (t) UCL 56.4

5% K-S Critical Value 0.249 SD 52.7

K-S Test Statistic 0.744 Mean 37.96

A-D Test Statistic 0.937 Nonparametric Statistics

5% A-D Critical Value 0.744 Kaplan-Meier (KM) Method

nu star 30.85

k star (bias corrected) 1.286 Data appear Lognormal at 5% Significance Level

Theta Star 49.46

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 61.92

   95% Percentile Bootstrap UCL 51.18

SD in Original Scale 56.34

Mean in Original Scale 32.33

MLE yields a negative mean Mean in Log Scale 2.684

SD in Log Scale 1.184

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 49.43    95%  H-Stat (DL/2) UCL 109

SD 57.43 SD 1.878

Mean 30.19 Mean 1.94

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.859 5% Shapiro Wilk Critical Value 0.859

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.599 Shapiro Wilk Test Statistic 0.908

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 53.85%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 14

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 12

Maximum Non-Detect 8.5 Maximum Non-Detect 2.14

Minimum Non-Detect 1.4 Minimum Non-Detect 0.336

SD of Detected 72.36 SD of Detected 0.762

Mean of Detected 63.58 Mean of Detected 3.817

Maximum Detected 280 Maximum Detected 5.635

Raw Statistics Log-transformed Statistics

Minimum Detected 16 Minimum Detected 2.773

Number of Missing Values 5 Percent Non-Detects 53.85%
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A-D Test Statistic 0.883 Nonparametric Statistics

nu star 13.24

k star (bias corrected) 0.662 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.944

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 1.335

   95% Percentile Bootstrap UCL 1.298

   95% MLE (Tiku) UCL 2.073 SD in Original Scale 1.257

   95% MLE (t) UCL 0.837 Mean in Original Scale 0.904

SD 2.206 SD in Log Scale 1.158

Mean 0.164 Mean in Log Scale -0.808

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 1.407    95%  H-Stat (DL/2) UCL 1.083

SD 1.187 SD 0.84

Mean 1.045 Mean -0.368

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.823 Shapiro Wilk Test Statistic 0.821

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.87%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 26

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 2.3 Maximum Non-Detect 0.833

Minimum Non-Detect 1 Minimum Non-Detect 0

SD of Detected 1.806 SD of Detected 1.408

Mean of Detected 1.949 Mean of Detected -0.025

Maximum Detected 4.7 Maximum Detected 1.548

Raw Statistics Log-transformed Statistics

Minimum Detected 0.168 Minimum Detected -1.782

Percent Non-Detects 67.74%

Number of Distinct Detected Data 10 Number of Non-Detect Data 21

General Statistics

Number of Valid Data 31 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Total Chlordanes

   95% Adjusted Gamma UCL 78.36

   95% Gamma Approximate UCL 77.34    95% KM (% Bootstrap) UCL 58.62

Nu star 157.4 Potential UCLs to Use

AppChi2 129.4    95% KM (t) UCL 56.4

Theta star 21.01
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Mean in Original Scale 1.599

MLE yields a negative mean Mean in Log Scale -1.266

SD in Log Scale 1.895

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 2.943    95%  H-Stat (DL/2) UCL 1.645

SD 4.099 SD 1.199

Mean 1.694 Mean -0.481

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

Shapiro Wilk Test Statistic 0.682 Shapiro Wilk Test Statistic 0.965

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect 1 Maximum Non-Detect 0

Minimum Non-Detect 1 Minimum Non-Detect 0

SD of Detected 6.76 SD of Detected 2.114

Mean of Detected 4.201 Mean of Detected -0.0343

Maximum Detected 21.3 Maximum Detected 3.059

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0366 Minimum Detected -3.307

Percent Non-Detects 67.74%

Number of Distinct Detected Data 10 Number of Non-Detect Data 21

General Statistics

Number of Valid Data 31 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Total DDD

   95% Adjusted Gamma UCL 2.891

   95% Gamma Approximate UCL 2.799

Nu star 22.98 Potential UCLs to Use

AppChi2 13.08    95% KM (BCA) UCL 1.282

Theta star 4.297

k star 0.371 99% KM (Chebyshev) UCL 3.236

SD 1.251 97.5% KM (Chebyshev) UCL 2.34

Median 1.496 95% KM (Chebyshev) UCL 1.884

Mean 1.593    95% KM (Percentile Bootstrap) UCL 1.236

Maximum 4.7    95% KM (BCA) UCL 1.282

Minimum 1E-09    95% KM (bootstrap t) UCL 1.385

Assuming Gamma Distribution    95% KM (z) UCL 1.228

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.231

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.242

   95% KM (t) UCL 1.241

5% K-S Critical Value 0.275 SD 1.248

K-S Test Statistic 0.753 Mean 0.831

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method



1591

1592

1593

1594

1595

1596

1597

1598

1599
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1601
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1605

1606

1607
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1616
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1621
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1624

1625

1626

1627

1628

1629

1630
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1633
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1635

1636

1637

1638

1639

1640

1641

1642

1643
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Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 8.977    95% H-UCL 7.587

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Shapiro Wilk Test Statistic 0.435 Shapiro Wilk Test Statistic 0.924

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 4.73

Coefficient of Variation 1.415

SD 8.872

Median 4.2 SD of log Data 0.719

Mean 6.272 Mean of log Data 1.489

Maximum 51.5 Maximum of Log Data 3.942

Raw Statistics Log-transformed Statistics

Minimum 1.055 Minimum of Log Data 0.0537

General Statistics

Number of Valid Observations 31 Number of Distinct Observations 29

Note: DL/2 is not a recommended method.

Total DDE

   95% Adjusted Gamma UCL 7.846

   95% Gamma Approximate UCL 7.503

Nu star 13.63 Potential UCLs to Use

AppChi2 6.316    95% KM (t) UCL 2.866

Theta star 15.83

k star 0.22 99% KM (Chebyshev) UCL 9.287

SD 4.137 97.5% KM (Chebyshev) UCL 6.404

Median 3.384 95% KM (Chebyshev) UCL 4.937

Mean 3.478    95% KM (Percentile Bootstrap) UCL 2.887

Maximum 21.3    95% KM (BCA) UCL 2.917

Minimum 1E-09    95% KM (bootstrap t) UCL 5.98

Assuming Gamma Distribution    95% KM (z) UCL 2.825

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 2.824

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.778

   95% KM (t) UCL 2.866

5% K-S Critical Value 0.283 SD 4.082

K-S Test Statistic 0.788 Mean 1.545

A-D Test Statistic 0.26 Nonparametric Statistics

5% A-D Critical Value 0.788 Kaplan-Meier (KM) Method

nu star 7.506

k star (bias corrected) 0.375 Data appear Gamma Distributed at 5% Significance Level

Theta Star 11.19

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 3.749

   95% Percentile Bootstrap UCL 2.943

SD in Original Scale 4.143



1644

1645

1646

1647

1648

1649

1650
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1655
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1658
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1664
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1667

1668
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1672
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1684
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1686

1687

1688
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1694

1695

1696
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Mean 3.882 Mean 0.291

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.905 5% Shapiro Wilk Critical Value 0.905

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.85 Shapiro Wilk Test Statistic 0.865

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 77.42%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 24

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 7

Maximum Non-Detect 6.1 Maximum Non-Detect 1.808

Minimum Non-Detect 0.0113 Minimum Non-Detect -4.483

SD of Detected 4.638 SD of Detected 1.093

Mean of Detected 5.466 Mean of Detected 1.29

Maximum Detected 17.5 Maximum Detected 2.862

Raw Statistics Log-transformed Statistics

Minimum Detected 0.115 Minimum Detected -2.161

Percent Non-Detects 35.48%

Number of Distinct Detected Data 19 Number of Non-Detect Data 11

Number of Valid Data 31 Number of Detected Data 20

Total DDT

General Statistics

Potential UCL to Use Use 95% Chebyshev (Mean, Sd) UCL 13.22

   95% Adjusted Gamma UCL 8.285

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 22.13

   95% Approximate Gamma UCL 8.163

Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 13.22

97.5% Chebyshev(Mean, Sd) UCL 16.22

Kolmogorov-Smirnov 5% Critical Value 0.16    95% BCA Bootstrap UCL 10.91

Kolmogorov-Smirnov Test Statistic 0.187    95% Percentile Bootstrap UCL 9.204

Anderson-Darling 5% Critical Value 0.763    95% Hall's Bootstrap UCL 19.89

Anderson-Darling Test Statistic 1.964    95% Bootstrap-t UCL 15.59

   95% Standard Bootstrap UCL 8.902

Adjusted Chi Square Value 68.3    95% Jackknife UCL 8.977

Adjusted Level of Significance 0.0413    95% CLT UCL 8.893

nu star 90.22

Approximate Chi Square Value (.05) 69.32 Nonparametric Statistics

k star (bias corrected) 1.455 Data do not follow a Discernable Distribution (0.05)

Theta Star 4.31

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 9.202    99% Chebyshev (MVUE) UCL 13.62

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 9.162

   95% Adjusted-CLT UCL 10.34  97.5% Chebyshev (MVUE) UCL 10.67
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1722
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1737
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1746
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Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 4.706 SD of Detected 1.063

Mean of Detected 1.918 Mean of Detected -0.295

Maximum Detected 18.23 Maximum Detected 2.903

Raw Statistics Log-transformed Statistics

Minimum Detected 0.207 Minimum Detected -1.576

Number of Missing Values 17 Percent Non-Detects 0.00%

Number of Distinct Detected Data 14 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 14 Number of Detected Data 14

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

   95% Adjusted Gamma UCL 6.208

   95% Gamma Approximate UCL 6.113

Nu star 84.29 Potential UCLs to Use

AppChi2 64.13    95% KM (Percentile Bootstrap) UCL 5.343

Theta star 3.421

k star 1.359 99% KM (Chebyshev) UCL 11.78

SD 4.056 97.5% KM (Chebyshev) UCL 8.795

Median 3.058 95% KM (Chebyshev) UCL 7.278

Mean 4.651    95% KM (Percentile Bootstrap) UCL 5.343

Maximum 17.5    95% KM (BCA) UCL 5.561

Minimum 0.115    95% KM (bootstrap t) UCL 5.274

Assuming Gamma Distribution    95% KM (z) UCL 5.095

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.989

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.804

   95% KM (t) UCL 5.137

5% K-S Critical Value 0.198 SD 4.332

K-S Test Statistic 0.76 Mean 3.772

A-D Test Statistic 0.539 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

nu star 47.83

k star (bias corrected) 1.196 Data appear Gamma Distributed at 5% Significance Level

Theta Star 4.571

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 5.258

   95% Percentile Bootstrap UCL 5.175

   95% MLE (Tiku) UCL 5.47 SD in Original Scale 4.368

   95% MLE (t) UCL 2.68 Mean in Original Scale 3.77

SD 7.841 SD in Log Scale 1.274

Mean 0.289 Mean in Log Scale 0.65

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 5.2    95%  H-Stat (DL/2) UCL 60

SD 4.323 SD 2.214
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Number of Distinct Detected Data 14 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 14 Number of Detected Data 14

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

   95% Adjusted Gamma UCL 4.31

   95% Gamma Approximate UCL 3.902

Nu star 15.54 Potential UCLs to Use

AppChi2 7.641  97.5% KM (Chebyshev) UCL 9.772

Theta star 3.455

k star 0.555 99% KM (Chebyshev) UCL 14.43

SD 4.706 97.5% KM (Chebyshev) UCL 9.772

Median 0.609 95% KM (Chebyshev) UCL 7.4

Mean 1.918    95% KM (Percentile Bootstrap) UCL 4.438

Maximum 18.23    95% KM (BCA) UCL 4.394

Minimum 0.207    95% KM (bootstrap t) UCL 27.54

Assuming Gamma Distribution    95% KM (z) UCL 3.987

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 4.145

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.258

   95% KM (t) UCL 4.145

5% K-S Critical Value 0.239 SD 4.534

K-S Test Statistic 0.78 Mean 1.918

A-D Test Statistic 2.516 Nonparametric Statistics

5% A-D Critical Value 0.78 Kaplan-Meier (KM) Method

nu star 15.54

k star (bias corrected) 0.555 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.455

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 4.145    95%  H-Stat (DL/2) UCL 3.075

SD 4.706 SD 1.063

Mean 1.918 Mean -0.295

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Shapiro Wilk Test Statistic 0.358 Shapiro Wilk Test Statistic 0.772

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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Nu star 23.77 Potential UCLs to Use

AppChi2 13.68    95% KM (Chebyshev) UCL 24646

Theta star 10411

k star 0.849 99% KM (Chebyshev) UCL 44921

SD 13569 97.5% KM (Chebyshev) UCL 31485

Median 3907 95% KM (Chebyshev) UCL 24646

Mean 8839    95% KM (Percentile Bootstrap) UCL 15278

Maximum 53616    95% KM (BCA) UCL 15865

Minimum 1819    95% KM (bootstrap t) UCL 28321

Assuming Gamma Distribution    95% KM (z) UCL 14804

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 15261

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 3626

   95% KM (t) UCL 15261

5% K-S Critical Value 0.235 SD 13075

K-S Test Statistic 0.76 Mean 8839

A-D Test Statistic 1.135 Nonparametric Statistics

5% A-D Critical Value 0.76 Kaplan-Meier (KM) Method

nu star 23.77

k star (bias corrected) 0.849 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 10411

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 15261    95%  H-Stat (DL/2) UCL 16544

SD 13569 SD 0.962

Mean 8839 Mean 8.522

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Shapiro Wilk Test Statistic 0.542 Shapiro Wilk Test Statistic 0.885

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 13569 SD of Detected 0.962

Mean of Detected 8839 Mean of Detected 8.522

Maximum Detected 53616 Maximum Detected 10.89

Raw Statistics Log-transformed Statistics

Minimum Detected 1819 Minimum Detected 7.506

Number of Missing Values 17 Percent Non-Detects 0.00%



1856

1857

1858

1859

1860

1861

1862

1863

1864
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1867
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5% K-S Critical Value 0.267 SD 0.472

K-S Test Statistic 0.726 Mean 1.236

A-D Test Statistic 0.242 Nonparametric Statistics

5% A-D Critical Value 0.726 Kaplan-Meier (KM) Method

nu star 133.6

k star (bias corrected) 6.682 Data appear Normal at 5% Significance Level

Theta Star 0.256

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 1.182

   95% Percentile Bootstrap UCL 1.154

   95% MLE (Tiku) UCL 3.085 SD in Original Scale 0.643

   95% MLE (t) UCL 2.794 Mean in Original Scale 0.96

SD 0.45 SD in Log Scale 0.59

Mean 2.657 Mean in Log Scale -0.219

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 1.065    95%  H-Stat (DL/2) UCL 5.035

SD 0.733 SD 1.771

Mean 0.842 Mean -0.913

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.842 5% Shapiro Wilk Critical Value 0.842

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.903 Shapiro Wilk Test Statistic 0.972

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.32%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 28

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 2 Maximum Non-Detect 0.693

Minimum Non-Detect 0.0128 Minimum Non-Detect -4.358

SD of Detected 0.623 SD of Detected 0.339

Mean of Detected 1.71 Mean of Detected 0.483

Maximum Detected 3.1 Maximum Detected 1.131

Raw Statistics Log-transformed Statistics

Minimum Detected 1 Minimum Detected 0

Percent Non-Detects 67.74%

Number of Distinct Detected Data 9 Number of Non-Detect Data 21

General Statistics

Number of Valid Data 31 Number of Detected Data 10

Note: DL/2 is not a recommended method.

Total Endosulfan

   95% Adjusted Gamma UCL 16586

   95% Gamma Approximate UCL 15365
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   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.946    95%  H-Stat (DL/2) UCL 2.508

SD 1.4 SD 0.919

Mean 1.283 Mean -0.181

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Shapiro Wilk Test Statistic 0.725 Shapiro Wilk Test Statistic 0.932

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1.4 SD of Detected 0.919

Mean of Detected 1.283 Mean of Detected -0.181

Maximum Detected 5.086 Maximum Detected 1.627

Raw Statistics Log-transformed Statistics

Minimum Detected 0.252 Minimum Detected -1.376

Number of Missing Values 17 Percent Non-Detects 0.00%

Number of Distinct Detected Data 14 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 14 Number of Detected Data 14

Note: DL/2 is not a recommended method.

Total PCB TEQ

   95% Adjusted Gamma UCL 1.76

   95% Gamma Approximate UCL 1.754    95% KM (Percentile Bootstrap) UCL 1.508

Nu star 1415 Potential UCLs to Use

AppChi2 1329    95% KM (t) UCL 1.389

Theta star 0.0722

k star 22.82 99% KM (Chebyshev) UCL 2.132

SD 0.362 97.5% KM (Chebyshev) UCL 1.798

Median 1.6 95% KM (Chebyshev) UCL 1.628

Mean 1.647    95% KM (Percentile Bootstrap) UCL 1.508

Maximum 3.1    95% KM (BCA) UCL 1.615

Minimum 1    95% KM (bootstrap t) UCL 1.452

Assuming Gamma Distribution    95% KM (z) UCL 1.384

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.363

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0901

   95% KM (t) UCL 1.389
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Mean 134333 Mean 10.81

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Shapiro Wilk Test Statistic 0.414 Shapiro Wilk Test Statistic 0.892

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 307476 SD of Detected 1.198

Mean of Detected 134333 Mean of Detected 10.81

Maximum Detected 1188740 Maximum Detected 13.99

Raw Statistics Log-transformed Statistics

Minimum Detected 10078 Minimum Detected 9.218

Number of Missing Values 17 Percent Non-Detects 0.00%

Number of Distinct Detected Data 14 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 14 Number of Detected Data 14

Note: DL/2 is not a recommended method.

Total PCB_Congeners

   95% Adjusted Gamma UCL 2.224

   95% Gamma Approximate UCL 2.08

Nu star 30.03 Potential UCLs to Use

AppChi2 18.52    95% KM (Chebyshev) UCL 2.914

Theta star 1.196

k star 1.073 99% KM (Chebyshev) UCL 5.006

SD 1.4 97.5% KM (Chebyshev) UCL 3.62

Median 0.73 95% KM (Chebyshev) UCL 2.914

Mean 1.283    95% KM (Percentile Bootstrap) UCL 1.905

Maximum 5.086    95% KM (BCA) UCL 1.906

Minimum 0.252    95% KM (bootstrap t) UCL 2.444

Assuming Gamma Distribution    95% KM (z) UCL 1.898

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.946

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.374

   95% KM (t) UCL 1.946

5% K-S Critical Value 0.234 SD 1.349

K-S Test Statistic 0.754 Mean 1.283

A-D Test Statistic 0.719 Nonparametric Statistics

5% A-D Critical Value 0.754 Kaplan-Meier (KM) Method

nu star 30.03

k star (bias corrected) 1.073 Data appear Gamma Distributed at 5% Significance Level

Theta Star 1.196

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 294300 SD of Detected 1.243

Mean of Detected 125494 Mean of Detected 10.68

Maximum Detected 1135124 Maximum Detected 13.94

Raw Statistics Log-transformed Statistics

Minimum Detected 7408 Minimum Detected 8.91

Number of Missing Values 17 Percent Non-Detects 0.00%

Number of Distinct Detected Data 14 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 14 Number of Detected Data 14

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

   95% Adjusted Gamma UCL 308061

   95% Gamma Approximate UCL 278147

Nu star 14.92 Potential UCLs to Use

AppChi2 7.205  97.5% KM (Chebyshev) UCL 647525

Theta star 252119

k star 0.533 99% KM (Chebyshev) UCL 951979

SD 307476 97.5% KM (Chebyshev) UCL 647525

Median 41480 95% KM (Chebyshev) UCL 492532

Mean 134333    95% KM (Percentile Bootstrap) UCL 289181

Maximum 1188740    95% KM (BCA) UCL 295301

Minimum 10078    95% KM (bootstrap t) UCL 1466866

Assuming Gamma Distribution    95% KM (z) UCL 269501

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 279862

Data not Gamma Distributed at 5% Significance Level SE of Mean 82177

   95% KM (t) UCL 279862

5% K-S Critical Value 0.24 SD 296292

K-S Test Statistic 0.783 Mean 134333

A-D Test Statistic 1.664 Nonparametric Statistics

5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method

nu star 14.92

k star (bias corrected) 0.533 Data appear Lognormal at 5% Significance Level

Theta Star 252119

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 279862    95%  H-Stat (DL/2) UCL 287868

SD 307476 SD 1.198



2068

2069

2070

2071

2072

2073

2074

2075

2076

2077

2078

2079

2080

2081

2082

2083

2084

2085

2086

2087

2088

2089

2090

2091

2092

2093

2094

2095

2096

2097

2098

2099

2100

2101

2102

2103

2104

2105

2106

2107

2108

2109

2110

2111

2112

2113

2114

2115

2116

2117

2118

2119

2120

A B C D E F G H I J K L

Number of Distinct Detected Data 14 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 14 Number of Detected Data 14

Note: DL/2 is not a recommended method.

Total TEQ

   95% Adjusted Gamma UCL 294909

   95% Gamma Approximate UCL 265431

Nu star 14.22 Potential UCLs to Use

AppChi2 6.725  97.5% KM (Chebyshev) UCL 616695

Theta star 247034

k star 0.508 99% KM (Chebyshev) UCL 908102

SD 294300 97.5% KM (Chebyshev) UCL 616695

Median 39018 95% KM (Chebyshev) UCL 468343

Mean 125494    95% KM (Percentile Bootstrap) UCL 275675

Maximum 1135124    95% KM (BCA) UCL 280360

Minimum 7408    95% KM (bootstrap t) UCL 1509264

Assuming Gamma Distribution    95% KM (z) UCL 254870

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 264787

Data not Gamma Distributed at 5% Significance Level SE of Mean 78655

   95% KM (t) UCL 264787

5% K-S Critical Value 0.24 SD 283595

K-S Test Statistic 0.785 Mean 125494

A-D Test Statistic 1.678 Nonparametric Statistics

5% A-D Critical Value 0.785 Kaplan-Meier (KM) Method

nu star 14.22

k star (bias corrected) 0.508 Data appear Lognormal at 5% Significance Level

Theta Star 247034

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 264787    95%  H-Stat (DL/2) UCL 285419

SD 294300 SD 1.243

Mean 125494 Mean 10.68

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Shapiro Wilk Test Statistic 0.41 Shapiro Wilk Test Statistic 0.899

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only



2121

2122

2123

2124

2125

2126

2127

2128

2129

2130

2131

2132

2133

2134

2135

2136

2137

2138

2139

2140

2141

2142

2143

2144

2145

2146

2147

2148

2149

2150

2151

2152

2153

2154

2155

2156

2157

2158

2159

2160

2161

2162

2163

2164

2165

2166

2167

2168

2169

2170

2171

2172

2173

A B C D E F G H I J K L

Nu star 26.47 Potential UCLs to Use

AppChi2 15.74    95% KM (Chebyshev) UCL 8.724

Theta star 3.386

k star 0.945 99% KM (Chebyshev) UCL 15.81

SD 4.741 97.5% KM (Chebyshev) UCL 11.11

Median 1.672 95% KM (Chebyshev) UCL 8.724

Mean 3.201    95% KM (Percentile Bootstrap) UCL 5.45

Maximum 18.98    95% KM (BCA) UCL 5.448

Minimum 0.537    95% KM (bootstrap t) UCL 11.64

Assuming Gamma Distribution    95% KM (z) UCL 5.285

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 5.445

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.267

   95% KM (t) UCL 5.445

5% K-S Critical Value 0.234 SD 4.568

K-S Test Statistic 0.757 Mean 3.201

A-D Test Statistic 1.207 Nonparametric Statistics

5% A-D Critical Value 0.757 Kaplan-Meier (KM) Method

nu star 26.47

k star (bias corrected) 0.945 Data appear Lognormal at 5% Significance Level

Theta Star 3.386

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 5.445    95%  H-Stat (DL/2) UCL 5.612

SD 4.741 SD 0.899

Mean 3.201 Mean 0.666

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.874 5% Shapiro Wilk Critical Value 0.874

Shapiro Wilk Test Statistic 0.527 Shapiro Wilk Test Statistic 0.903

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 4.741 SD of Detected 0.899

Mean of Detected 3.201 Mean of Detected 0.666

Maximum Detected 18.98 Maximum Detected 2.943

Raw Statistics Log-transformed Statistics

Minimum Detected 0.537 Minimum Detected -0.622

Number of Missing Values 17 Percent Non-Detects 0.00%



2174

2175

2176

2177

2178

2179

2180

2181

2182

2183

2184

2185

2186

2187

2188

2189

2190

2191

2192

2193

2194

2195

2196

2197

2198

2199

2200

2201

2202

2203

2204

2205

2206

2207

2208

2209

2210

2211

2212

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

A B C D E F G H I J K L

nu star     N/A    

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 1.632

   95% Percentile Bootstrap UCL 1.423

   95% MLE (Tiku) UCL 1.692 SD in Original Scale 0.904

   95% MLE (t) UCL 1.563 Mean in Original Scale 0.755

SD 1.082 SD in Log Scale 1.381

Mean 0.532 Mean in Log Scale -0.942

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 1.621    95%  H-Stat (DL/2) UCL 1.225

SD 0.88 SD 1.079

Mean 0.782 Mean -0.718

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Shapiro Wilk Test Statistic 0.81 Shapiro Wilk Test Statistic 0.865

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

It is necessary to have 4 or more Distinct Values for bootstrap methods.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Maximum Non-Detect 0.35 Maximum Non-Detect -1.05

Minimum Non-Detect 0.35 Minimum Non-Detect -1.05

SD of Detected 0.967 SD of Detected 0.759

Mean of Detected 1.187 Mean of Detected -0.0345

Maximum Detected 2.3 Maximum Detected 0.833

Raw Statistics Log-transformed Statistics

Minimum Detected 0.56 Minimum Detected -0.58

Percent Non-Detects 40.00%

Number of Distinct Detected Data 3 Number of Non-Detect Data 2

General Statistics

Number of Valid Data 5 Number of Detected Data 3

Note: DL/2 is not a recommended method.

Tributyltin ion

   95% Adjusted Gamma UCL 5.783

   95% Gamma Approximate UCL 5.383



2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

2251

2252

2253

2254

2255

2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

A B C D E F G H I J K L

nu star 4900

k star (bias corrected) 79.03 Data appear Normal at 5% Significance Level

Theta Star 0.216

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 17.59    99% Chebyshev (MVUE) UCL 20.36

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.49

   95% Adjusted-CLT UCL 17.58  97.5% Chebyshev (MVUE) UCL 19.12

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 17.59    95% H-UCL 17.62

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.929 Shapiro Wilk Critical Value 0.929

Shapiro Wilk Test Statistic 0.967 Shapiro Wilk Test Statistic 0.966

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Skewness 0.0187

Coefficient of Variation 0.108

SD 1.843

Median 17 SD of log Data 0.109

Mean 17.03 Mean of log Data 2.829

Maximum 20.3 Maximum of Log Data 3.011

Raw Statistics Log-transformed Statistics

Minimum 13.7 Minimum of Log Data 2.617

General Statistics

Number of Valid Observations 31 Number of Distinct Observations 24

Note: DL/2 is not a recommended method.

Zinc

   95% Adjusted Gamma UCL     N/A

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 2.3

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL 1.735

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 4.664

SD     N/A    97.5% KM (Chebyshev) UCL 3.276

Median     N/A    95% KM (Chebyshev) UCL 2.569

Mean     N/A       95% KM (Percentile Bootstrap) UCL 2.3

Maximum     N/A       95% KM (BCA) UCL 2.3

Minimum     N/A       95% KM (bootstrap t) UCL 5.445

Assuming Gamma Distribution    95% KM (z) UCL 1.552

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.651

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.375

   95% KM (t) UCL 1.735

5% K-S Critical Value     N/A    SD 0.684

K-S Test Statistic     N/A    Mean 0.936

A-D Test Statistic 0.471 Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method



2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

A B C D E F G H I J K L

Potential UCL to Use Use 95% Student's-t UCL 17.59

   95% Adjusted Gamma UCL 17.65

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 20.33

   95% Approximate Gamma UCL 17.61

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 18.48

97.5% Chebyshev(Mean, Sd) UCL 19.1

Kolmogorov-Smirnov 5% Critical Value 0.157    95% BCA Bootstrap UCL 17.58

Kolmogorov-Smirnov Test Statistic 0.0935    95% Percentile Bootstrap UCL 17.57

Anderson-Darling 5% Critical Value 0.745    95% Hall's Bootstrap UCL 17.57

Anderson-Darling Test Statistic 0.257    95% Bootstrap-t UCL 17.6

   95% Standard Bootstrap UCL 17.57

Adjusted Chi Square Value 4729    95% Jackknife UCL 17.59

Adjusted Level of Significance 0.0413    95% CLT UCL 17.58

Approximate Chi Square Value (.05) 4738 Nonparametric Statistics
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A B C D E F G H I J K L

Adjusted Level of Significance 0.0086    95% CLT UCL 0.448

nu star 26.67

Approximate Chi Square Value (.05) 15.9 Nonparametric Statistics

k star (bias corrected) 2.667 Data appear Normal at 5% Significance Level

Theta Star 0.128

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.481    99% Chebyshev (MVUE) UCL 1.052

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.654

   95% Adjusted-CLT UCL 0.455  97.5% Chebyshev (MVUE) UCL 0.788

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.48    95% H-UCL 0.683

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.988 Shapiro Wilk Test Statistic 0.968

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.202

Coefficient of Variation 0.424

SD 0.145

Median 0.314 SD of log Data 0.467

Mean 0.342 Mean of log Data -1.155

Maximum 0.538 Maximum of Log Data -0.62

Raw Statistics Log-transformed Statistics

Minimum 0.157 Minimum of Log Data -1.852

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Arsenic

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   Sturgeon_Study_area_FNS

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options



54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106
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   95% Modified-t UCL 61.04    99% Chebyshev (MVUE) UCL 76.13

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 65.11

   95% Adjusted-CLT UCL 61.15  97.5% Chebyshev (MVUE) UCL 68.83

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 60.84    95% H-UCL N/A

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.854 Shapiro Wilk Test Statistic 0.866

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.333

Coefficient of Variation 0.0802

SD 4.534

Median 56.5 SD of log Data 0.078

Mean 56.52 Mean of log Data 4.032

Maximum 63.9 Maximum of Log Data 4.157

Raw Statistics Log-transformed Statistics

Minimum 52.6 Minimum of Log Data 3.963

Number of Valid Observations 5 Number of Distinct Observations 5

Calcium

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.48

   95% Adjusted Gamma UCL 0.735

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.986

   95% Approximate Gamma UCL 0.573

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.624

97.5% Chebyshev(Mean, Sd) UCL 0.746

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.44

Kolmogorov-Smirnov Test Statistic 0.157    95% Percentile Bootstrap UCL 0.44

Anderson-Darling 5% Critical Value 0.68    95% Hall's Bootstrap UCL 0.55

Anderson-Darling Test Statistic 0.195    95% Bootstrap-t UCL 0.517

   95% Standard Bootstrap UCL 0.438

Adjusted Chi Square Value 12.41    95% Jackknife UCL 0.48
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Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.899 Shapiro Wilk Test Statistic 0.924

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.66

Coefficient of Variation 0.794

SD 1.229

Median 1.17 SD of log Data 0.901

Mean 1.547 Mean of log Data 0.136

Maximum 3.25 Maximum of Log Data 1.179

Raw Statistics Log-transformed Statistics

Minimum 0.412 Minimum of Log Data -0.887

Number of Valid Observations 5 Number of Distinct Observations 5

Chromium

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 60.84

   95% Adjusted Gamma UCL 63.84

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 76.69

   95% Approximate Gamma UCL 61.46

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 65.36

97.5% Chebyshev(Mean, Sd) UCL 69.18

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 60.18

Kolmogorov-Smirnov Test Statistic 0.283    95% Percentile Bootstrap UCL 59.54

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 72.72

Anderson-Darling Test Statistic 0.453    95% Bootstrap-t UCL 64.37

   95% Standard Bootstrap UCL 59.56

Adjusted Chi Square Value 716    95% Jackknife UCL 60.84

Adjusted Level of Significance 0.0086    95% CLT UCL 59.86

nu star 808.7

Approximate Chi Square Value (.05) 743.7 Nonparametric Statistics

k star (bias corrected) 80.87 Data appear Normal at 5% Significance Level

Theta Star 0.699

Gamma Distribution Test Data Distribution
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Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.519

Coefficient of Variation 0.464

SD 0.131

Median 0.349 SD of log Data 0.544

Mean 0.283 Mean of log Data -1.371

Maximum 0.403 Maximum of Log Data -0.909

Raw Statistics Log-transformed Statistics

Minimum 0.134 Minimum of Log Data -2.01

Number of Valid Observations 5 Number of Distinct Observations 5

Cobalt

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 2.718

   95% Adjusted Gamma UCL 7.258

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 7.014

   95% Approximate Gamma UCL 4.311

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.942

97.5% Chebyshev(Mean, Sd) UCL 4.978

Kolmogorov-Smirnov 5% Critical Value 0.361    95% BCA Bootstrap UCL 2.482

Kolmogorov-Smirnov Test Statistic 0.231    95% Percentile Bootstrap UCL 2.33

Anderson-Darling 5% Critical Value 0.685    95% Hall's Bootstrap UCL 4.224

Anderson-Darling Test Statistic 0.309    95% Bootstrap-t UCL 4.051

   95% Standard Bootstrap UCL 2.362

Adjusted Chi Square Value 1.832    95% Jackknife UCL 2.718

Adjusted Level of Significance 0.0086    95% CLT UCL 2.451

nu star 8.594

Approximate Chi Square Value (.05) 3.084 Nonparametric Statistics

k star (bias corrected) 0.859 Data appear Normal at 5% Significance Level

Theta Star 1.8

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 2.745    99% Chebyshev (MVUE) UCL 7.616

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4.214

   95% Adjusted-CLT UCL 2.624  97.5% Chebyshev (MVUE) UCL 5.362

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.718    95% H-UCL 12.98

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.265

Coefficient of Variation 0.281

SD 0.0531

Median 0.169 SD of log Data 0.285

Mean 0.189 Mean of log Data -1.699

Maximum 0.253 Maximum of Log Data -1.374

Raw Statistics Log-transformed Statistics

Minimum 0.127 Minimum of Log Data -2.064

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Copper

Potential UCL to Use Use 95% Student's-t UCL 0.408

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 0.69

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.866

   95% Approximate Gamma UCL 0.516

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.538

97.5% Chebyshev(Mean, Sd) UCL 0.649

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.361

Kolmogorov-Smirnov Test Statistic 0.336    95% Percentile Bootstrap UCL 0.377

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 0.327

Anderson-Darling Test Statistic 0.67    95% Bootstrap-t UCL 0.396

   95% Standard Bootstrap UCL 0.369

Adjusted Chi Square Value 8.429    95% Jackknife UCL 0.408

Adjusted Level of Significance 0.0086    95% CLT UCL 0.379

nu star 20.57

Approximate Chi Square Value (.05) 11.27 Nonparametric Statistics

k star (bias corrected) 2.057 Data appear Normal at 5% Significance Level

Theta Star 0.137

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.405    99% Chebyshev (MVUE) UCL 0.968

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.584

   95% Adjusted-CLT UCL 0.365  97.5% Chebyshev (MVUE) UCL 0.714

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.408    95% H-UCL 0.682

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.802 Shapiro Wilk Test Statistic 0.78

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test



266

267

268

269

270

271

272

273

274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

A B C D E F G H I J K L

Mean 8.204 Mean of log Data 1.941

Maximum 15.6 Maximum of Log Data 2.747

Raw Statistics Log-transformed Statistics

Minimum 3.24 Minimum of Log Data 1.176

Number of Valid Observations 5 Number of Distinct Observations 5

Iron

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.239

   95% Adjusted Gamma UCL 0.301

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.425

   95% Approximate Gamma UCL 0.259

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.292

97.5% Chebyshev(Mean, Sd) UCL 0.337

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.225

Kolmogorov-Smirnov Test Statistic 0.237    95% Percentile Bootstrap UCL 0.224

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.281

Anderson-Darling Test Statistic 0.326    95% Bootstrap-t UCL 0.293

   95% Standard Bootstrap UCL 0.224

Adjusted Chi Square Value 40.2    95% Jackknife UCL 0.239

Adjusted Level of Significance 0.0086    95% CLT UCL 0.228

nu star 64.02

Approximate Chi Square Value (.05) 46.62 Nonparametric Statistics

k star (bias corrected) 6.402 Data appear Normal at 5% Significance Level

Theta Star 0.0295

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.24    99% Chebyshev (MVUE) UCL 0.428

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.293

   95% Adjusted-CLT UCL 0.231  97.5% Chebyshev (MVUE) UCL 0.339

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.239    95% H-UCL 0.267

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.918 Shapiro Wilk Test Statistic 0.933

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Magnesium

Potential UCL to Use Use 95% Student's-t UCL 13.07

   95% Adjusted Gamma UCL 25.11

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 30.92

   95% Approximate Gamma UCL 17.36

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 18.15

97.5% Chebyshev(Mean, Sd) UCL 22.46

Kolmogorov-Smirnov 5% Critical Value 0.359    95% BCA Bootstrap UCL 11.6

Kolmogorov-Smirnov Test Statistic 0.204    95% Percentile Bootstrap UCL 11.6

Anderson-Darling 5% Critical Value 0.682    95% Hall's Bootstrap UCL 13.24

Anderson-Darling Test Statistic 0.237    95% Bootstrap-t UCL 17.62

   95% Standard Bootstrap UCL 11.5

Adjusted Chi Square Value 4.646    95% Jackknife UCL 13.07

Adjusted Level of Significance 0.0086    95% CLT UCL 11.96

nu star 14.22

Approximate Chi Square Value (.05) 6.72 Nonparametric Statistics

k star (bias corrected) 1.422 Data appear Normal at 5% Significance Level

Theta Star 5.771

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 13.2    99% Chebyshev (MVUE) UCL 31.5

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 18.41

   95% Adjusted-CLT UCL 12.79  97.5% Chebyshev (MVUE) UCL 22.82

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 13.07    95% H-UCL 26.4

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.928 Shapiro Wilk Test Statistic 0.963

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.758

Coefficient of Variation 0.622

SD 5.104

Median 6.89 SD of log Data 0.648
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Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 257.2

   95% Approximate Gamma UCL 237.9

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 242.9

97.5% Chebyshev(Mean, Sd) UCL 247.8

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 235.2

Kolmogorov-Smirnov Test Statistic 0.195    95% Percentile Bootstrap UCL 235.6

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 239.7

Anderson-Darling Test Statistic 0.233    95% Bootstrap-t UCL 239.1

   95% Standard Bootstrap UCL 235.5

Adjusted Chi Square Value 7926    95% Jackknife UCL 237.3

Adjusted Level of Significance 0.0086    95% CLT UCL 236

nu star 8229

Approximate Chi Square Value (.05) 8019 Nonparametric Statistics

k star (bias corrected) 822.9 Data appear Normal at 5% Significance Level

Theta Star 0.282

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 237.3    99% Chebyshev (MVUE) UCL 257.2

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 242.9

   95% Adjusted-CLT UCL 236.2  97.5% Chebyshev (MVUE) UCL 247.8

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 237.3    95% H-UCL N/A

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.965 Shapiro Wilk Test Statistic 0.966

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.173

Coefficient of Variation 0.0247

SD 5.718

Median 231 SD of log Data 0.0246

Mean 231.8 Mean of log Data 5.446

Maximum 239 Maximum of Log Data 5.476

Raw Statistics Log-transformed Statistics

Minimum 225 Minimum of Log Data 5.416

Number of Valid Observations 5 Number of Distinct Observations 5

General Statistics
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Anderson-Darling Test Statistic 0.538    95% Bootstrap-t UCL 1.988

   95% Standard Bootstrap UCL 0.719

Adjusted Chi Square Value 7.732    95% Jackknife UCL 0.822

Adjusted Level of Significance 0.0086    95% CLT UCL 0.753

nu star 19.46

Approximate Chi Square Value (.05) 10.45 Nonparametric Statistics

k star (bias corrected) 1.946 Data appear Gamma Distributed at 5% Significance Level

Theta Star 0.268

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.842    99% Chebyshev (MVUE) UCL 1.647

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.01

   95% Adjusted-CLT UCL 0.885  97.5% Chebyshev (MVUE) UCL 1.225

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.822    95% H-UCL 1.104

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.754 Shapiro Wilk Test Statistic 0.861

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.954

Coefficient of Variation 0.605

SD 0.315

Median 0.396 SD of log Data 0.501

Mean 0.521 Mean of log Data -0.766

Maximum 1.07 Maximum of Log Data 0.0677

Raw Statistics Log-transformed Statistics

Minimum 0.302 Minimum of Log Data -1.197

Number of Valid Observations 5 Number of Distinct Observations 5

Manganese

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 237.3

   95% Adjusted Gamma UCL 240.6
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k star (bias corrected) 2.703 Data appear Normal at 5% Significance Level

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.324    99% Chebyshev (MVUE) UCL 0.78

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.48

   95% Adjusted-CLT UCL 0.282  97.5% Chebyshev (MVUE) UCL 0.581

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.328    95% H-UCL 0.517

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Test Statistic 0.792

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -1.362

Coefficient of Variation 0.371

SD 0.0899

Median 0.263 SD of log Data 0.491

Mean 0.242 Mean of log Data -1.497

Maximum 0.322 Maximum of Log Data -1.133

Raw Statistics Log-transformed Statistics

Minimum 0.0963 Minimum of Log Data -2.34

Number of Valid Observations 5 Number of Distinct Observations 5

Mercury

General Statistics

Potential UCL to Use Use 95% Approximate Gamma UCL 0.97

   95% Adjusted Gamma UCL 1.311

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.924

   95% Approximate Gamma UCL 0.97

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.136

97.5% Chebyshev(Mean, Sd) UCL 1.402

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.81

Kolmogorov-Smirnov Test Statistic 0.279    95% Percentile Bootstrap UCL 0.771

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 1.651
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.879 Shapiro Wilk Test Statistic 0.824

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.357

Coefficient of Variation 1.013

SD 0.737

Median 0.586 SD of log Data 1.865

Mean 0.727 Mean of log Data -1.25

Maximum 1.65 Maximum of Log Data 0.501

Raw Statistics Log-transformed Statistics

Minimum 0.0351 Minimum of Log Data -3.35

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Nickel

Potential UCL to Use Use 95% Student's-t UCL 0.328

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 0.518

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.642

   95% Approximate Gamma UCL 0.405

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.418

97.5% Chebyshev(Mean, Sd) UCL 0.493

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.288

Kolmogorov-Smirnov Test Statistic 0.283    95% Percentile Bootstrap UCL 0.298

Anderson-Darling 5% Critical Value 0.68    95% Hall's Bootstrap UCL 0.282

Anderson-Darling Test Statistic 0.535    95% Bootstrap-t UCL 0.304

   95% Standard Bootstrap UCL 0.302

Adjusted Chi Square Value 12.66    95% Jackknife UCL 0.328

Adjusted Level of Significance 0.0086    95% CLT UCL 0.309

nu star 27.03

Approximate Chi Square Value (.05) 16.18 Nonparametric Statistics

Theta Star 0.0897
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The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -1.863

Coefficient of Variation 0.0655

SD 260.9

Median 4080 SD of log Data 0.0682

Mean 3980 Mean of log Data 8.287

Maximum 4180 Maximum of Log Data 8.338

Raw Statistics Log-transformed Statistics

Minimum 3530 Minimum of Log Data 8.169

Number of Valid Observations 5 Number of Distinct Observations 5

Potassium

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 1.429

   95% Adjusted Gamma UCL 9.97

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 4.004

   95% Approximate Gamma UCL 4.084

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2.163

97.5% Chebyshev(Mean, Sd) UCL 2.784

Kolmogorov-Smirnov 5% Critical Value 0.369    95% BCA Bootstrap UCL 1.239

Kolmogorov-Smirnov Test Statistic 0.27    95% Percentile Bootstrap UCL 1.224

Anderson-Darling 5% Critical Value 0.703    95% Hall's Bootstrap UCL 1.687

Anderson-Darling Test Statistic 0.469    95% Bootstrap-t UCL 1.879

   95% Standard Bootstrap UCL 1.221

Adjusted Chi Square Value 0.288    95% Jackknife UCL 1.429

Adjusted Level of Significance 0.0086    95% CLT UCL 1.269

nu star 3.954

Approximate Chi Square Value (.05) 0.704 Nonparametric Statistics

k star (bias corrected) 0.395 Data appear Normal at 5% Significance Level

Theta Star 1.838

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1.438    99% Chebyshev (MVUE) UCL 7.374

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.747

   95% Adjusted-CLT UCL 1.325  97.5% Chebyshev (MVUE) UCL 4.97

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.429    95% H-UCL 5797
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It is suggested to collect at least 8 to 10 observations using these statistical methods!

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.359

Coefficient of Variation 0.246

SD 0.104

Median 0.464 SD of log Data 0.259

Mean 0.422 Mean of log Data -0.89

Maximum 0.532 Maximum of Log Data -0.631

Raw Statistics Log-transformed Statistics

Minimum 0.31 Minimum of Log Data -1.171

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Selenium

Potential UCL to Use Use 95% Student's-t UCL 4229

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 4415

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5141

   95% Approximate Gamma UCL 4275

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 4489

97.5% Chebyshev(Mean, Sd) UCL 4709

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 4106

Kolmogorov-Smirnov Test Statistic 0.325    95% Percentile Bootstrap UCL 4128

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 4087

Anderson-Darling Test Statistic 0.657    95% Bootstrap-t UCL 4135

   95% Standard Bootstrap UCL 4146

Adjusted Chi Square Value 997    95% Jackknife UCL 4229

Adjusted Level of Significance 0.0086    95% CLT UCL 4172

nu star 1106

Approximate Chi Square Value (.05) 1030 Nonparametric Statistics

k star (bias corrected) 110.6 Data appear Normal at 5% Significance Level

Theta Star 35.99

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 4213    99% Chebyshev (MVUE) UCL 5188

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 4509

   95% Adjusted-CLT UCL 4068  97.5% Chebyshev (MVUE) UCL 4738

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 4229    95% H-UCL N/A

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.789 Shapiro Wilk Test Statistic 0.775

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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SD 44.6

Median 384 SD of log Data 0.106

Mean 399.6 Mean of log Data 5.986

Maximum 475 Maximum of Log Data 6.163

Raw Statistics Log-transformed Statistics

Minimum 365 Minimum of Log Data 5.9

Number of Valid Observations 5 Number of Distinct Observations 5

Sodium

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.521

   95% Adjusted Gamma UCL 0.638

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 0.884

   95% Approximate Gamma UCL 0.56

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 0.624

97.5% Chebyshev(Mean, Sd) UCL 0.712

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 0.488

Kolmogorov-Smirnov Test Statistic 0.293    95% Percentile Bootstrap UCL 0.491

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 0.461

Anderson-Darling Test Statistic 0.567    95% Bootstrap-t UCL 0.519

   95% Standard Bootstrap UCL 0.49

Adjusted Chi Square Value 52.23    95% Jackknife UCL 0.521

Adjusted Level of Significance 0.0086    95% CLT UCL 0.498

nu star 79.05

Approximate Chi Square Value (.05) 59.57 Nonparametric Statistics

k star (bias corrected) 7.905 Data appear Normal at 5% Significance Level

Theta Star 0.0533

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.519    99% Chebyshev (MVUE) UCL 0.906

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 0.634

   95% Adjusted-CLT UCL 0.49  97.5% Chebyshev (MVUE) UCL 0.726

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.521    95% H-UCL 0.573

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.841 Shapiro Wilk Test Statistic 0.818

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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Number of Valid Observations 5 Number of Distinct Observations 5

Total Aroclors

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 442.1

   95% Adjusted Gamma UCL 472.9

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 598

   95% Approximate Gamma UCL 448.7

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 486.5

97.5% Chebyshev(Mean, Sd) UCL 524.1

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 438.6

Kolmogorov-Smirnov Test Statistic 0.252    95% Percentile Bootstrap UCL 432.2

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 573.8

Anderson-Darling Test Statistic 0.502    95% Bootstrap-t UCL 527.6

   95% Standard Bootstrap UCL 428.9

Adjusted Chi Square Value 363.9    95% Jackknife UCL 442.1

Adjusted Level of Significance 0.0086    95% CLT UCL 432.4

nu star 430.7

Approximate Chi Square Value (.05) 383.6 Nonparametric Statistics

k star (bias corrected) 43.07 Data appear Normal at 5% Significance Level

Theta Star 9.278

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 444.6    99% Chebyshev (MVUE) UCL 588.3

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 482.2

   95% Adjusted-CLT UCL 448.5  97.5% Chebyshev (MVUE) UCL 518

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 442.1    95% H-UCL 445.9

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.821 Shapiro Wilk Test Statistic 0.843

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.692

Coefficient of Variation 0.112
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   95% Adjusted Gamma UCL 901.1

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 877.2

   95% Approximate Gamma UCL 468.2

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 458.7

97.5% Chebyshev(Mean, Sd) UCL 599.9

Kolmogorov-Smirnov 5% Critical Value 0.363    95% BCA Bootstrap UCL 285.6

Kolmogorov-Smirnov Test Statistic 0.336    95% Percentile Bootstrap UCL 276.2

Anderson-Darling 5% Critical Value 0.689    95% Hall's Bootstrap UCL 2355

Anderson-Darling Test Statistic 0.811    95% Bootstrap-t UCL 3998

   95% Standard Bootstrap UCL 242

Adjusted Chi Square Value 0.919    95% Jackknife UCL 292

Adjusted Level of Significance 0.0086    95% CLT UCL 255.6

nu star 6.25

Approximate Chi Square Value (.05) 1.769 Nonparametric Statistics

k star (bias corrected) 0.625 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 212

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 304.2    99% Chebyshev (MVUE) UCL 604.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 331.4

   95% Adjusted-CLT UCL 333.2  97.5% Chebyshev (MVUE) UCL 423.6

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 292    95% H-UCL 1274

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.638 Shapiro Wilk Test Statistic 0.77

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.169

Coefficient of Variation 1.263

SD 167.3

Median 51.5 SD of log Data 0.958

Mean 132.5 Mean of log Data 4.428

Maximum 430 Maximum of Log Data 6.064

Raw Statistics Log-transformed Statistics

Minimum 43 Minimum of Log Data 3.761
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Anderson-Darling Test Statistic 0.42    95% Bootstrap-t UCL 96.86

   95% Standard Bootstrap UCL 68

Adjusted Chi Square Value 8.451    95% Jackknife UCL 76.09

Adjusted Level of Significance 0.0086    95% CLT UCL 70.2

nu star 20.61

Approximate Chi Square Value (.05) 11.3 Nonparametric Statistics

k star (bias corrected) 2.061 Data appear Normal at 5% Significance Level

Theta Star 24.41

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 77.24    99% Chebyshev (MVUE) UCL 162.6

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 99.37

   95% Adjusted-CLT UCL 77.56  97.5% Chebyshev (MVUE) UCL 120.7

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 76.09    95% H-UCL 110.1

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic 0.845 Shapiro Wilk Test Statistic 0.888

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Relevant UCL Statistics

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values to compute bootstrap methods.

It is recommended to have 10-15 or more observations for accurate and meaningful bootstrap results.

Warning:  There are only 4 Distinct Values in this data

There are insufficient Distinct Values to perform some GOF tests and bootstrap methods.

Skewness 1.273

Coefficient of Variation 0.538

SD 27.05

Median 51 SD of log Data 0.51

Mean 50.3 Mean of log Data 3.811

Maximum 94 Maximum of Log Data 4.543

Raw Statistics Log-transformed Statistics

Minimum 27.5 Minimum of Log Data 3.314

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 4

Total DDE

Potential UCL to Use Use 95% Approximate Gamma UCL 468.2

Recommended UCL exceeds the maximum observation
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k star (bias corrected) 0.832 Data appear Gamma Distributed at 5% Significance Level

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 54.85    99% Chebyshev (MVUE) UCL 119.7

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 67.11

   95% Adjusted-CLT UCL 58.17  97.5% Chebyshev (MVUE) UCL 84.86

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 53.16    95% H-UCL 160.2

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.737 Shapiro Wilk Test Statistic 0.856

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.887

Coefficient of Variation 0.986

SD 27.01

Median 13 SD of log Data 0.829

Mean 27.4 Mean of log Data 2.998

Maximum 74 Maximum of Log Data 4.304

Raw Statistics Log-transformed Statistics

Minimum 10 Minimum of Log Data 2.303

Number of Valid Observations 5 Number of Distinct Observations 5

Total DDT

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 76.09

   95% Adjusted Gamma UCL 122.7

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 170.7

   95% Approximate Gamma UCL 91.73

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 103

97.5% Chebyshev(Mean, Sd) UCL 125.9

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 72.1

Kolmogorov-Smirnov Test Statistic 0.244    95% Percentile Bootstrap UCL 68.2

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 143
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Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.852 Shapiro Wilk Test Statistic 0.977

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.562

Coefficient of Variation 0.781

SD 0.451

Median 0.521 SD of log Data 0.759

Mean 0.578 Mean of log Data -0.778

Maximum 1.334 Maximum of Log Data 0.288

Raw Statistics Log-transformed Statistics

Minimum 0.175 Minimum of Log Data -1.74

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Total Dioxin/Furan TEQ

Potential UCL to Use Use 95% Approximate Gamma UCL 78.03

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 133

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 147.6

   95% Approximate Gamma UCL 78.03

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 80.06

97.5% Chebyshev(Mean, Sd) UCL 102.8

Kolmogorov-Smirnov 5% Critical Value 0.361    95% BCA Bootstrap UCL 52.4

Kolmogorov-Smirnov Test Statistic 0.329    95% Percentile Bootstrap UCL 48.8

Anderson-Darling 5% Critical Value 0.685    95% Hall's Bootstrap UCL 226.6

Anderson-Darling Test Statistic 0.561    95% Bootstrap-t UCL 342.3

   95% Standard Bootstrap UCL 45.58

Adjusted Chi Square Value 1.714    95% Jackknife UCL 53.16

Adjusted Level of Significance 0.0086    95% CLT UCL 47.27

nu star 8.32

Approximate Chi Square Value (.05) 2.922 Nonparametric Statistics

Theta Star 32.93



1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

1022

1023

1024

1025

1026

1027

1028

1029

1030

1031

1032

1033

1034

1035

1036

1037

1038

1039

1040

1041

1042

1043

1044

1045

1046

1047

1048

1049

1050

1051

1052

1053

1054

1055

1056

1057

1058

1059

1060

A B C D E F G H I J K L

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.521

Coefficient of Variation 0.737

SD 4736

Median 4034 SD of log Data 0.66

Mean 6426 Mean of log Data 8.579

Maximum 14213 Maximum of Log Data 9.562

Raw Statistics Log-transformed Statistics

Minimum 3114 Minimum of Log Data 8.044

Number of Valid Observations 5 Number of Distinct Observations 5

Total Dioxin-like PCBs

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 1.008

   95% Adjusted Gamma UCL 2.216

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.586

   95% Approximate Gamma UCL 1.415

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.458

97.5% Chebyshev(Mean, Sd) UCL 1.838

Kolmogorov-Smirnov 5% Critical Value 0.36    95% BCA Bootstrap UCL 0.972

Kolmogorov-Smirnov Test Statistic 0.23    95% Percentile Bootstrap UCL 0.92

Anderson-Darling 5% Critical Value 0.684    95% Hall's Bootstrap UCL 2.355

Anderson-Darling Test Statistic 0.268    95% Bootstrap-t UCL 1.389

   95% Standard Bootstrap UCL 0.879

Adjusted Chi Square Value 2.776    95% Jackknife UCL 1.008

Adjusted Level of Significance 0.0086    95% CLT UCL 0.91

nu star 10.64

Approximate Chi Square Value (.05) 4.348 Nonparametric Statistics

k star (bias corrected) 1.064 Data appear Normal at 5% Significance Level

Theta Star 0.543

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1.032    99% Chebyshev (MVUE) UCL 2.466

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.403

   95% Adjusted-CLT UCL 1.061  97.5% Chebyshev (MVUE) UCL 1.761

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.008    95% H-UCL 2.684
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It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.31

Coefficient of Variation 0.483

SD 0.252

Median 0.559 SD of log Data 0.533

Mean 0.522 Mean of log Data -0.755

Maximum 0.874 Maximum of Log Data -0.135

Raw Statistics Log-transformed Statistics

Minimum 0.224 Minimum of Log Data -1.495

Number of Valid Observations 5 Number of Distinct Observations 5

Total PCB TEQ

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 10942

   95% Adjusted Gamma UCL 21544

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 27501

   95% Approximate Gamma UCL 14424

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 15659

97.5% Chebyshev(Mean, Sd) UCL 19654

Kolmogorov-Smirnov 5% Critical Value 0.36    95% BCA Bootstrap UCL 10682

Kolmogorov-Smirnov Test Statistic 0.297    95% Percentile Bootstrap UCL 9775

Anderson-Darling 5% Critical Value 0.683    95% Hall's Bootstrap UCL 41175

Anderson-Darling Test Statistic 0.487    95% Bootstrap-t UCL 34253

   95% Standard Bootstrap UCL 9576

Adjusted Chi Square Value 3.744    95% Jackknife UCL 10942

Adjusted Level of Significance 0.0086    95% CLT UCL 9910

nu star 12.55

Approximate Chi Square Value (.05) 5.591 Nonparametric Statistics

k star (bias corrected) 1.255 Data appear Normal at 5% Significance Level

Theta Star 5121

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 11182    99% Chebyshev (MVUE) UCL 24525

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 14287

   95% Adjusted-CLT UCL 11450  97.5% Chebyshev (MVUE) UCL 17741

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 10942    95% H-UCL 21082

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.799 Shapiro Wilk Test Statistic 0.86

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test
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Coefficient of Variation 1.319

SD 380643

Median 96334 SD of log Data 1.028

Mean 288619 Mean of log Data 12.05

Maximum 963629 Maximum of Log Data 13.78

Raw Statistics Log-transformed Statistics

Minimum 84718 Minimum of Log Data 11.35

Number of Valid Observations 5 Number of Distinct Observations 5

Total PCB_Congeners

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 0.763

   95% Adjusted Gamma UCL 1.264

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1.645

   95% Approximate Gamma UCL 0.948

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.014

97.5% Chebyshev(Mean, Sd) UCL 1.227

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 0.704

Kolmogorov-Smirnov Test Statistic 0.218    95% Percentile Bootstrap UCL 0.696

Anderson-Darling 5% Critical Value 0.681    95% Hall's Bootstrap UCL 0.702

Anderson-Darling Test Statistic 0.227    95% Bootstrap-t UCL 0.798

   95% Standard Bootstrap UCL 0.691

Adjusted Chi Square Value 8.643    95% Jackknife UCL 0.763

Adjusted Level of Significance 0.0086    95% CLT UCL 0.708

nu star 20.91

Approximate Chi Square Value (.05) 11.53 Nonparametric Statistics

k star (bias corrected) 2.091 Data appear Normal at 5% Significance Level

Theta Star 0.25

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 0.765    99% Chebyshev (MVUE) UCL 1.758

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.065

   95% Adjusted-CLT UCL 0.725  97.5% Chebyshev (MVUE) UCL 1.299

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 0.763    95% H-UCL 1.221

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.971 Shapiro Wilk Test Statistic 0.963

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions
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General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Zinc

Potential UCL to Use Use 95% Approximate Gamma UCL 1099239

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 2206098

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1982372

   95% Approximate Gamma UCL 1099239

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1030628

97.5% Chebyshev(Mean, Sd) UCL 1351696

Kolmogorov-Smirnov 5% Critical Value 0.364    95% BCA Bootstrap UCL 638684

Kolmogorov-Smirnov Test Statistic 0.337    95% Percentile Bootstrap UCL 509172

Anderson-Darling 5% Critical Value 0.69    95% Hall's Bootstrap UCL 8109890

Anderson-Darling Test Statistic 0.784    95% Bootstrap-t UCL 14992291

   95% Standard Bootstrap UCL 534507

Adjusted Chi Square Value 0.75    95% Jackknife UCL 651520

Adjusted Level of Significance 0.0086    95% CLT UCL 568620

nu star 5.734

Approximate Chi Square Value (.05) 1.506 Nonparametric Statistics

k star (bias corrected) 0.573 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 503324

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 678729    99% Chebyshev (MVUE) UCL 1372443

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 744758

   95% Adjusted-CLT UCL 743055  97.5% Chebyshev (MVUE) UCL 956505

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 651520    95% H-UCL 3861107

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.645 Shapiro Wilk Test Statistic 0.775

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.144
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   95% Adjusted Gamma UCL 3.117

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 3.957

   95% Approximate Gamma UCL 2.93

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 3.171

97.5% Chebyshev(Mean, Sd) UCL 3.436

Kolmogorov-Smirnov 5% Critical Value 0.357    95% BCA Bootstrap UCL 2.736

Kolmogorov-Smirnov Test Statistic 0.248    95% Percentile Bootstrap UCL 2.762

Anderson-Darling 5% Critical Value 0.678    95% Hall's Bootstrap UCL 2.791

Anderson-Darling Test Statistic 0.288    95% Bootstrap-t UCL 2.818

   95% Standard Bootstrap UCL 2.765

Adjusted Chi Square Value 260.1    95% Jackknife UCL 2.858

Adjusted Level of Significance 0.0086    95% CLT UCL 2.789

nu star 317

Approximate Chi Square Value (.05) 276.7 Nonparametric Statistics

k star (bias corrected) 31.7 Data appear Normal at 5% Significance Level

Theta Star 0.0807

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 2.85    99% Chebyshev (MVUE) UCL 4.011

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 3.195

   95% Adjusted-CLT UCL 2.741  97.5% Chebyshev (MVUE) UCL 3.47

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 2.858    95% H-UCL 2.926

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Test Statistic 0.937

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness -0.718

Coefficient of Variation 0.123

SD 0.314

Median 2.55 SD of log Data 0.128

Mean 2.558 Mean of log Data 0.933

Maximum 2.93 Maximum of Log Data 1.075

Raw Statistics Log-transformed Statistics

Minimum 2.08 Minimum of Log Data 0.732
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Kolmogorov-Smirnov Test Statistic 0.335    95% Percentile Bootstrap UCL 604613

Anderson-Darling 5% Critical Value 0.691    95% Hall's Bootstrap UCL 8831484

Anderson-Darling Test Statistic 0.787    95% Bootstrap-t UCL 14290572

   95% Standard Bootstrap UCL 523119

Adjusted Chi Square Value 0.724    95% Jackknife UCL 640753

Adjusted Level of Significance 0.0086    95% CLT UCL 558845

nu star 5.652

Approximate Chi Square Value (.05) 1.465 Nonparametric Statistics

k star (bias corrected) 0.565 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 499307

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 667691    99% Chebyshev (MVUE) UCL 1346237

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 729551

   95% Adjusted-CLT UCL 731544  97.5% Chebyshev (MVUE) UCL 937588

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 640753    95% H-UCL 3954927

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.643 Shapiro Wilk Test Statistic 0.774

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 2.149

Coefficient of Variation 1.333

SD 376090

Median 93210 SD of log Data 1.038

Mean 282193 Mean of log Data 12.02

Maximum 949416 Maximum of Log Data 13.76

Raw Statistics Log-transformed Statistics

Minimum 81604 Minimum of Log Data 11.31

Number of Valid Observations 5 Number of Distinct Observations 5

Total PCBs, Adjusted

General Statistics

Potential UCL to Use Use 95% Student's-t UCL 2.858
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k star (bias corrected) 3.767 Data appear Normal at 5% Significance Level

Theta Star 0.292

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1.479    99% Chebyshev (MVUE) UCL 2.96

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1.916

   95% Adjusted-CLT UCL 1.396  97.5% Chebyshev (MVUE) UCL 2.268

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1.479    95% H-UCL 1.835

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Shapiro Wilk Test Statistic 0.93 Shapiro Wilk Test Statistic 0.932

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.0391

Coefficient of Variation 0.361

SD 0.397

Median 1.079 SD of log Data 0.381

Mean 1.1 Mean of log Data 0.0394

Maximum 1.558 Maximum of Log Data 0.443

Raw Statistics Log-transformed Statistics

Minimum 0.64 Minimum of Log Data -0.446

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Total TEQ

Potential UCL to Use Use 95% Approximate Gamma UCL 1088994

Recommended UCL exceeds the maximum observation

   95% Adjusted Gamma UCL 2201514

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 1955686

   95% Approximate Gamma UCL 1088994

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1015326

97.5% Chebyshev(Mean, Sd) UCL 1332554

Kolmogorov-Smirnov 5% Critical Value 0.364    95% BCA Bootstrap UCL 626996
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Potential UCL to Use Use 95% Student's-t UCL 1.479

   95% Adjusted Gamma UCL 2.059

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2.867

   95% Approximate Gamma UCL 1.684

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1.874

97.5% Chebyshev(Mean, Sd) UCL 2.209

Kolmogorov-Smirnov 5% Critical Value 0.358    95% BCA Bootstrap UCL 1.355

Kolmogorov-Smirnov Test Statistic 0.228    95% Percentile Bootstrap UCL 1.355

Anderson-Darling 5% Critical Value 0.679    95% Hall's Bootstrap UCL 1.463

Anderson-Darling Test Statistic 0.29    95% Bootstrap-t UCL 1.57

   95% Standard Bootstrap UCL 1.359

Adjusted Chi Square Value 20.13    95% Jackknife UCL 1.479

Adjusted Level of Significance 0.0086    95% CLT UCL 1.392

nu star 37.67

Approximate Chi Square Value (.05) 24.62 Nonparametric Statistics
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A-D Test Statistic 21.98 Nonparametric Statistics

nu star 28.95

k star (bias corrected) 0.21 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0003718

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.000131

   95% Percentile Bootstrap UCL 9.871E-05

SD in Original Scale 0.0004084

Mean in Original Scale 3.453E-05

MLE method failed to converge properly Mean in Log Scale -13.08

SD in Log Scale 0.899

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0002427    95%  H-Stat (DL/2) UCL 0.00416

SD 0.0004779 SD 2.533

Mean 0.0001806 Mean -10.65

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.107 5% Lilliefors Critical Value 0.107

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.525 Lilliefors Test Statistic 0.222

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 162

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.0058 Maximum Non-Detect -5.15

Minimum Non-Detect 3.41E-07 Minimum Non-Detect -14.89

SD of Detected 0.0006257 SD of Detected 1.178

Mean of Detected 7.8E-05 Mean of Detected -12.95

Maximum Detected 0.0052 Maximum Detected -5.259

Raw Statistics Log-transformed Statistics

Minimum Detected 2.96E-07 Minimum Detected -15.03

Number of Missing Values 110 Percent Non-Detects 57.41%

Number of Distinct Detected Data 68 Number of Non-Detect Data 93

General Statistics

Number of Valid Data 162 Number of Detected Data 69

Aldrin

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   SW_Bioaccumulation

Full Precision   OFF

General UCL Statistics for Data Sets with Non-Detects

User Selected Options
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Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.37    95%  H-Stat (DL/2) UCL 0.383

SD 0.118 SD 0.341

Mean 0.36 Mean -1.079

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0536 5% Lilliefors Critical Value 0.0536

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.0418 Lilliefors Test Statistic 0.0651

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.07%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 319

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.647 Maximum Non-Detect -0.435

Minimum Non-Detect 0.372 Minimum Non-Detect -0.989

SD of Detected 0.107 SD of Detected 0.289

Mean of Detected 0.387 Mean of Detected -0.99

Maximum Detected 0.745 Maximum Detected -0.294

Raw Statistics Log-transformed Statistics

Minimum Detected 0.184 Minimum Detected -1.693

Percent Non-Detects 15.22%

Number of Distinct Detected Data 170 Number of Non-Detect Data 49

General Statistics

Number of Valid Data 322 Number of Detected Data 273

Note: DL/2 is not a recommended method.

Arsenic

   95% Adjusted Gamma UCL 0.0001232

   95% Gamma Approximate UCL 0.0001228

Nu star 42.86 Potential UCLs to Use

AppChi2 28.85    95% KM (BCA) UCL 9.934E-05

Theta star 0.0006246

k star 0.132 99% KM (Chebyshev) UCL 0.0003574

SD 0.0004322 97.5% KM (Chebyshev) UCL 0.0002372

Median 1.202E-06 95% KM (Chebyshev) UCL 0.0001761

Mean 8.263E-05    95% KM (Percentile Bootstrap) UCL 9.913E-05

Maximum 0.0052    95% KM (BCA) UCL 9.934E-05

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00717

Assuming Gamma Distribution    95% KM (z) UCL 8.811E-05

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 8.819E-05

Data not Gamma Distributed at 5% Significance Level SE of Mean 3.242E-05

   95% KM (t) UCL 8.842E-05

5% K-S Critical Value 0.119 SD 0.0004084

K-S Test Statistic 0.906 Mean 3.479E-05

5% A-D Critical Value 0.906 Kaplan-Meier (KM) Method
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Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.12%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 223

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 9

Maximum Non-Detect 0.0084 Maximum Non-Detect -4.78

Minimum Non-Detect 0.0000352 Minimum Non-Detect -10.25

SD of Detected 0.0323 SD of Detected 1.558

Mean of Detected 0.00704 Mean of Detected -6.823

Maximum Detected 0.27 Maximum Detected -1.309

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000052 Minimum Detected -9.864

Number of Missing Values 40 Percent Non-Detects 65.52%

Number of Distinct Detected Data 76 Number of Non-Detect Data 152

General Statistics

Number of Valid Data 232 Number of Detected Data 80

Note: DL/2 is not a recommended method.

Benzo(a)anthracene

   95% Adjusted Gamma UCL 0.394

   95% Gamma Approximate UCL 0.394    95% KM (Percentile Bootstrap) UCL 0.386

Nu star 9374 Potential UCLs to Use

AppChi2 9150    95% KM (t) UCL 0.386

Theta star 0.0264

k star 14.56 99% KM (Chebyshev) UCL 0.436

SD 0.099 97.5% KM (Chebyshev) UCL 0.413

Median 0.379 95% KM (Chebyshev) UCL 0.402

Mean 0.385    95% KM (Percentile Bootstrap) UCL 0.386

Maximum 0.745    95% KM (BCA) UCL 0.386

Minimum 0.184    95% KM (bootstrap t) UCL 0.385

Assuming Gamma Distribution    95% KM (z) UCL 0.386

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.386

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.00605

   95% KM (t) UCL 0.386

5% K-S Critical Value 0.0552 SD 0.105

K-S Test Statistic 0.753 Mean 0.376

A-D Test Statistic 1.251 Nonparametric Statistics

5% A-D Critical Value 0.753 Kaplan-Meier (KM) Method

nu star 6848

k star (bias corrected) 12.54 Data appear Normal at 5% Significance Level

Theta Star 0.0308

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.386

   95% Percentile Bootstrap UCL 0.385

SD in Original Scale 0.102

Mean in Original Scale 0.376

MLE method failed to converge properly Mean in Log Scale -1.015

SD in Log Scale 0.274
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Number of Missing Values 40 Percent Non-Detects 69.40%

Number of Distinct Detected Data 70 Number of Non-Detect Data 161

General Statistics

Number of Valid Data 232 Number of Detected Data 71

Note: DL/2 is not a recommended method.

Benzo(a)pyrene

   95% Adjusted Gamma UCL 0.0124

   95% Gamma Approximate UCL 0.0123

Nu star 66.59 Potential UCLs to Use

AppChi2 48.81    95% KM (Chebyshev) UCL 0.00851

Theta star 0.063

k star 0.144 99% KM (Chebyshev) UCL 0.0156

SD 0.0222 97.5% KM (Chebyshev) UCL 0.0109

Median 0.0008173 95% KM (Chebyshev) UCL 0.00851

Mean 0.00904    95% KM (Percentile Bootstrap) UCL 0.0053

Maximum 0.27    95% KM (BCA) UCL 0.00533

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0153

Assuming Gamma Distribution    95% KM (z) UCL 0.00507

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00507

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00126

   95% KM (t) UCL 0.00508

5% K-S Critical Value 0.107 SD 0.0191

K-S Test Statistic 0.851 Mean 0.00299

A-D Test Statistic 8.675 Nonparametric Statistics

5% A-D Critical Value 0.851 Kaplan-Meier (KM) Method

nu star 56.58

k star (bias corrected) 0.354 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0199

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00681

   95% Percentile Bootstrap UCL 0.00531

SD in Original Scale 0.0191

Mean in Original Scale 0.00304

MLE yields a negative mean Mean in Log Scale -7.371

SD in Log Scale 1.42

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0064    95%  H-Stat (DL/2) UCL 0.00574

SD 0.019 SD 1.203

Mean 0.00434 Mean -6.303

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0991 5% Lilliefors Critical Value 0.0991

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.414 Lilliefors Test Statistic 0.136
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Theta star 0.0509

k star 0.178 99% KM (Chebyshev) UCL 0.0129

SD 0.0192 97.5% KM (Chebyshev) UCL 0.00903

Median 0.0014 95% KM (Chebyshev) UCL 0.00705

Mean 0.00904    95% KM (Percentile Bootstrap) UCL 0.00436

Maximum 0.19    95% KM (BCA) UCL 0.00427

Minimum 1E-09    95% KM (bootstrap t) UCL 0.0148

Assuming Gamma Distribution    95% KM (z) UCL 0.0042

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0042

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00105

   95% KM (t) UCL 0.00421

5% K-S Critical Value 0.115 SD 0.0158

K-S Test Statistic 0.859 Mean 0.00247

A-D Test Statistic 8.906 Nonparametric Statistics

5% A-D Critical Value 0.859 Kaplan-Meier (KM) Method

nu star 45.69

k star (bias corrected) 0.322 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0199

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00559

   95% Percentile Bootstrap UCL 0.00442

SD in Original Scale 0.0159

Mean in Original Scale 0.00253

MLE yields a negative mean Mean in Log Scale -7.689

SD in Log Scale 1.5

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00568    95%  H-Stat (DL/2) UCL 0.00628

SD 0.0158 SD 1.297

Mean 0.00397 Mean -6.416

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.105 5% Lilliefors Critical Value 0.105

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.435 Lilliefors Test Statistic 0.118

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.28%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 228

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 0.0086 Maximum Non-Detect -4.756

Minimum Non-Detect 0.0000761 Minimum Non-Detect -9.483

SD of Detected 0.0284 SD of Detected 1.678

Mean of Detected 0.00639 Mean of Detected -7.139

Maximum Detected 0.19 Maximum Detected -1.661

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000183 Minimum Detected -10.91
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A-D Test Statistic 9.883 Nonparametric Statistics

5% A-D Critical Value 0.843 Kaplan-Meier (KM) Method

nu star 59.52

k star (bias corrected) 0.386 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0121

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00427

   95% Percentile Bootstrap UCL 0.00355

SD in Original Scale 0.0112

Mean in Original Scale 0.00224

MLE method failed to converge properly Mean in Log Scale -7.341

SD in Log Scale 1.262

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00499    95%  H-Stat (DL/2) UCL 0.00622

SD 0.0111 SD 1.143

Mean 0.00379 Mean -6.252

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.101 5% Lilliefors Critical Value 0.101

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.418 Lilliefors Test Statistic 0.14

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.71%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 229

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.0092 Maximum Non-Detect -4.689

Minimum Non-Detect 0.000091 Minimum Non-Detect -9.305

SD of Detected 0.0192 SD of Detected 1.426

Mean of Detected 0.00468 Mean of Detected -7.043

Maximum Detected 0.13 Maximum Detected -2.04

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000238 Minimum Detected -10.65

Number of Missing Values 40 Percent Non-Detects 66.81%

Number of Distinct Detected Data 76 Number of Non-Detect Data 155

General Statistics

Number of Valid Data 232 Number of Detected Data 77

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

   95% Adjusted Gamma UCL 0.0119

   95% Gamma Approximate UCL 0.0119

Nu star 82.41 Potential UCLs to Use

AppChi2 62.49    95% KM (Chebyshev) UCL 0.00705
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Mean 0.0006192 Mean in Log Scale -7.632

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.00112    95%  H-Stat (DL/2) UCL 0.00119

SD 0.0012 SD 1.169

Mean 0.0008848 Mean -7.654

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.109 5% Lilliefors Critical Value 0.109

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.288 Lilliefors Test Statistic 0.0941

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 28.17%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 20

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 51

Maximum Non-Detect 0.000276 Maximum Non-Detect -8.195

Minimum Non-Detect 0.0000553 Minimum Non-Detect -9.803

SD of Detected 0.00122 SD of Detected 1.041

Mean of Detected 0.0009461 Mean of Detected -7.498

Maximum Detected 0.00629 Maximum Detected -5.069

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000157 Minimum Detected -11.06

Number of Missing Values 190 Percent Non-Detects 7.04%

Number of Distinct Detected Data 66 Number of Non-Detect Data 5

General Statistics

Number of Valid Data 71 Number of Detected Data 66

Note: DL/2 is not a recommended method.

Benzo(j+k)fluoranthene

   95% Adjusted Gamma UCL 0.00901

   95% Gamma Approximate UCL 0.009

Nu star 71.55 Potential UCLs to Use

AppChi2 53.07    95% KM (BCA) UCL 0.00367

Theta star 0.0433

k star 0.154 99% KM (Chebyshev) UCL 0.00956

SD 0.0138 97.5% KM (Chebyshev) UCL 0.00681

Median 0.000912 95% KM (Chebyshev) UCL 0.0054

Mean 0.00667    95% KM (Percentile Bootstrap) UCL 0.0035

Maximum 0.13    95% KM (BCA) UCL 0.00367

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00782

Assuming Gamma Distribution    95% KM (z) UCL 0.00338

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00338

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0007443

   95% KM (t) UCL 0.00339

5% K-S Critical Value 0.109 SD 0.0112

K-S Test Statistic 0.843 Mean 0.00216
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232 76

75 156

301 67.24%

0.0000157 -11.06

0.13 -2.04

0.00433 -7.154

0.0186 1.421

0.0000553 -9.803

0.011 -4.51

230

2

99.14%

Number of Valid Data Number of Detected Data

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Note: Data have multiple DLs - Use of KM Method is recommended

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

UCL Statistics

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Number treated as Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Non-Detect Minimum Non-Detect

SD of Detected SD of Detected

Mean of Detected Mean of Detected

Maximum Detected Maximum Detected

Number of Missing Values Percent Non-Detects

General Statistics

Number of Distinct Detected Data Number of Non-Detect Data

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

   95% Adjusted Gamma UCL 0.00122

   95% Gamma Approximate UCL 0.00121

Nu star 64.11 Potential UCLs to Use

AppChi2 46.69    95% KM (Chebyshev) UCL 0.00151

Theta star 0.00195

k star 0.451 99% KM (Chebyshev) UCL 0.0023

SD 0.0012 97.5% KM (Chebyshev) UCL 0.00177

Median 0.0004817 95% KM (Chebyshev) UCL 0.00151

Mean 0.0008795    95% KM (Percentile Bootstrap) UCL 0.00113

Maximum 0.00629    95% KM (BCA) UCL 0.00114

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00122

Assuming Gamma Distribution    95% KM (z) UCL 0.00112

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00112

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0001423

   95% KM (t) UCL 0.00112

5% K-S Critical Value 0.113 SD 0.00119

K-S Test Statistic 0.778 Mean 0.000885

A-D Test Statistic 2.071 Nonparametric Statistics

5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method

nu star 136.2

k star (bias corrected) 1.032 Data appear Lognormal at 5% Significance Level

Theta Star 0.0009168

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00118

   95% Percentile Bootstrap UCL 0.00111

   95% MLE (Tiku) UCL 0.0009195 SD in Original Scale 0.0012

   95% MLE (t) UCL 0.0009107 Mean in Original Scale 0.0008859

SD 0.00147 SD in Log Scale 1.121
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0.408 0.132

0.102 0.102

0.00378 -6.363

0.0107 1.284

0.00494 0.00904

N/A

-7.538

1.306

0.002

0.0107

0.00327

0.00374

0.38

0.0114

57.73

9.817

0.845

0.845 0.00195

0.11 0.0107

0.0007134

0.00313

0.00312

0.00312

1E-09 0.00814

0.13 0.00337

0.00627 0.00321

0.0007511 0.00506

0.0133 0.00641

0.151 0.00905

0.0415

70.06

51.79 0.00337

0.00848

0.00849

Lilliefors Test Statistic

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

DL/2 Substitution Method DL/2 Substitution Method

Number of Missing Values 89 Percent Non-Detects 87.98%

Number of Distinct Detected Data 21 Number of Non-Detect Data 161

General Statistics

Number of Valid Data 183 Number of Detected Data 22

Bis(2-ethylhexyl) phthalate

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL

AppChi2

   95% Gamma Approximate UCL

   95% KM (BCA) UCL

Nu star Potential UCLs to Use

Theta star

k star 99% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL

Median 95% KM (Chebyshev) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Maximum    95% KM (BCA) UCL

   95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

Gamma ROS Statistics using Extrapolated Data

   95% KM (t) UCL

   95% KM (z) UCLAssuming Gamma Distribution

SE of MeanData not Gamma Distributed at 5% Significance Level

5% K-S Critical Value SD

5% A-D Critical Value

K-S Test Statistic Mean

Kaplan-Meier (KM) Method

A-D Test Statistic Nonparametric Statistics

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

Data do not follow a Discernable Distribution (0.05)k star (bias corrected)

   95% BCA Bootstrap UCL

   95% Percentile Bootstrap UCL

SD in Original Scale

SD in Log Scale

Mean in Original Scale

Mean in Log ScaleMLE method failed to converge properly

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

SD SD

Mean Mean

Assuming Normal Distribution Assuming Lognormal Distribution

5% Lilliefors Critical Value 5% Lilliefors Critical Value

Lilliefors Test Statistic
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Nu star 425.9 Potential UCLs to Use

Theta star 1.03

k star 1.164 99% KM (Chebyshev) UCL 0.68

SD 1.048 97.5% KM (Chebyshev) UCL 0.488

Median 1.005 95% KM (Chebyshev) UCL 0.391

Mean 1.198    95% KM (Percentile Bootstrap) UCL 0.256

Maximum 6.8    95% KM (BCA) UCL 0.267

Minimum 0.00775    95% KM (bootstrap t) UCL 0.291

Assuming Gamma Distribution    95% KM (z) UCL 0.251

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.249

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0516

   95% KM (t) UCL 0.251

5% K-S Critical Value 0.198 SD 0.677

K-S Test Statistic 0.818 Mean 0.166

A-D Test Statistic 1.306 Nonparametric Statistics

5% A-D Critical Value 0.818 Kaplan-Meier (KM) Method

nu star 17.94

k star (bias corrected) 0.408 Data do not follow a Discernable Distribution (0.05)

Theta Star 3.1

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.279

   95% Percentile Bootstrap UCL 0.252

SD in Original Scale 0.676

Mean in Original Scale 0.156

MLE method failed to converge properly Mean in Log Scale -6.133

SD in Log Scale 2.598

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.465    95%  H-Stat (DL/2) UCL 0.782

SD 0.684 SD 1.55

Mean 0.382 Mean -1.823

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.911 5% Lilliefors Critical Value 0.911

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.752 Lilliefors Test Statistic 0.811

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.45%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 182

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 4.1 Maximum Non-Detect 1.411

Minimum Non-Detect 0.00432 Minimum Non-Detect -5.444

SD of Detected 1.58 SD of Detected 2.417

Mean of Detected 1.264 Mean of Detected -1.251

Maximum Detected 6.8 Maximum Detected 1.917

Raw Statistics Log-transformed Statistics

Minimum Detected 0.00775 Minimum Detected -4.86
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K-S Test Statistic 0.841 Mean 0.0045

A-D Test Statistic 10.39 Nonparametric Statistics

5% A-D Critical Value 0.841 Kaplan-Meier (KM) Method

nu star 80.91

k star (bias corrected) 0.405 Data appear Lognormal at 5% Significance Level

Theta Star 0.0213

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00994

   95% Percentile Bootstrap UCL 0.00778

SD in Original Scale 0.0272

Mean in Original Scale 0.00455

MLE yields a negative mean Mean in Log Scale -6.744

SD in Log Scale 1.253

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00881    95%  H-Stat (DL/2) UCL 0.00633

SD 0.0271 SD 1.126

Mean 0.00587 Mean -6.052

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0886 5% Lilliefors Critical Value 0.0886

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.418 Lilliefors Test Statistic 0.0687

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 96.55%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 224

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 8

Maximum Non-Detect 0.011 Maximum Non-Detect -4.51

Minimum Non-Detect 0.000691 Minimum Non-Detect -7.277

SD of Detected 0.0412 SD of Detected 1.395

Mean of Detected 0.00861 Mean of Detected -6.352

Maximum Detected 0.37 Maximum Detected -0.994

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000926 Minimum Detected -9.287

Number of Missing Values 40 Percent Non-Detects 56.90%

Number of Distinct Detected Data 94 Number of Non-Detect Data 132

General Statistics

Number of Valid Data 232 Number of Detected Data 100

Note: DL/2 is not a recommended method.

Chrysene

   95% Adjusted Gamma UCL 1.347

   95% Gamma Approximate UCL 1.346

AppChi2 379.1  97.5% KM (Chebyshev) UCL 0.488
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MLE yields a negative mean Mean in Log Scale -9.503

SD in Log Scale 1.549

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00233    95%  H-Stat (DL/2) UCL 0.00544

SD 0.00214 SD 1.515

Mean 0.0021 Mean -6.847

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.927 5% Lilliefors Critical Value 0.927

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.419 Lilliefors Test Statistic 0.922

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.71%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 229

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.0072 Maximum Non-Detect -4.934

Minimum Non-Detect 0.0000434 Minimum Non-Detect -10.05

SD of Detected 0.00482 SD of Detected 1.743

Mean of Detected 0.00181 Mean of Detected -8.119

Maximum Detected 0.024 Maximum Detected -3.73

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0000255 Minimum Detected -10.58

Number of Missing Values 40 Percent Non-Detects 87.07%

Number of Distinct Detected Data 30 Number of Non-Detect Data 202

General Statistics

Number of Valid Data 232 Number of Detected Data 30

Note: DL/2 is not a recommended method.

Dibenzo(a,h)anthracene

   95% Adjusted Gamma UCL 0.0137

   95% Gamma Approximate UCL 0.0137

Nu star 253.6 Potential UCLs to Use

AppChi2 217.7    95% KM (BCA) UCL 0.00813

Theta star 0.0215

k star 0.547 99% KM (Chebyshev) UCL 0.0224

SD 0.0294 97.5% KM (Chebyshev) UCL 0.0157

Median 0.00358 95% KM (Chebyshev) UCL 0.0123

Mean 0.0117    95% KM (Percentile Bootstrap) UCL 0.00786

Maximum 0.37    95% KM (BCA) UCL 0.00813

Minimum 0.0000926    95% KM (bootstrap t) UCL 0.026

Assuming Gamma Distribution    95% KM (z) UCL 0.00746

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00746

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0018

   95% KM (t) UCL 0.00747

5% K-S Critical Value 0.0957 SD 0.0272
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.15%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 159

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.000538 Maximum Non-Detect -7.528

Minimum Non-Detect 0.0004 Minimum Non-Detect -7.824

SD of Detected 0.0002115 SD of Detected 0.877

Mean of Detected 0.0001108 Mean of Detected -9.697

Maximum Detected 0.0012 Maximum Detected -6.725

Raw Statistics Log-transformed Statistics

Minimum Detected 1.673E-05 Minimum Detected -11

Number of Missing Values 110 Percent Non-Detects 49.38%

Number of Distinct Detected Data 78 Number of Non-Detect Data 80

General Statistics

Number of Valid Data 162 Number of Detected Data 82

Note: DL/2 is not a recommended method.

Dieldrin

   95% Adjusted Gamma UCL 0.00212

   95% Gamma Approximate UCL 0.00212

Nu star 992.8 Potential UCLs to Use

AppChi2 920.6    95% KM (Chebyshev) UCL 0.0009227

Theta star 0.0009188

k star 2.14 99% KM (Chebyshev) UCL 0.00163

SD 0.00175 97.5% KM (Chebyshev) UCL 0.00116

Median 0.0018 95% KM (Chebyshev) UCL 0.0009227

Mean 0.00197    95% KM (Percentile Bootstrap) UCL 0.0006175

Maximum 0.024    95% KM (BCA) UCL 0.0005913

Minimum 0.0000255    95% KM (bootstrap t) UCL 0.0008145

Assuming Gamma Distribution    95% KM (z) UCL 0.0005815

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0005795

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0001257

   95% KM (t) UCL 0.0005824

5% K-S Critical Value 0.172 SD 0.00182

K-S Test Statistic 0.838 Mean 0.0003748

A-D Test Statistic 2.943 Nonparametric Statistics

5% A-D Critical Value 0.838 Kaplan-Meier (KM) Method

nu star 21.25

k star (bias corrected) 0.354 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.00512

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.000694

   95% Percentile Bootstrap UCL 0.0005811

SD in Original Scale 0.00182

Mean in Original Scale 0.0003756
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Raw Statistics Log-transformed Statistics

Number of Missing Values 113 Percent Non-Detects 86.79%

Number of Distinct Detected Data 21 Number of Non-Detect Data 138

General Statistics

Number of Valid Data 159 Number of Detected Data 21

Note: DL/2 is not a recommended method.

Heptachlor

   95% Adjusted Gamma UCL 0.0001223

   95% Gamma Approximate UCL 0.0001222    95% KM (% Bootstrap) UCL 0.0001143

Nu star 581.3 Potential UCLs to Use

AppChi2 526.3    95% KM (t) UCL 0.0001139

Theta star 6.168E-05

k star 1.794 99% KM (Chebyshev) UCL 0.0002259

SD 0.00015 97.5% KM (Chebyshev) UCL 0.0001759

Median 0.0001073 95% KM (Chebyshev) UCL 0.0001504

Mean 0.0001107    95% KM (Percentile Bootstrap) UCL 0.0001143

Maximum 0.0012    95% KM (BCA) UCL 0.0001145

Minimum 1.673E-05    95% KM (bootstrap t) UCL 0.0001249

Assuming Gamma Distribution    95% KM (z) UCL 0.0001138

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0001139

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.349E-05

   95% KM (t) UCL 0.0001139

5% K-S Critical Value 0.102 SD 0.0001577

K-S Test Statistic 0.783 Mean 9.16E-05

A-D Test Statistic 8.488 Nonparametric Statistics

5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method

nu star 156.5

k star (bias corrected) 0.954 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0001161

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0001188

   95% Percentile Bootstrap UCL 0.0001113

   95% MLE (Tiku) UCL 0.0008492 SD in Original Scale 0.0001541

   95% MLE (t) UCL 0.0002564 Mean in Original Scale 8.962E-05

SD 0.0007684 SD in Log Scale 0.745

Mean 0.0001566 Mean in Log Scale -9.728

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0001915    95%  H-Stat (DL/2) UCL 0.0003795

SD 0.0001626 SD 0.911

Mean 0.0001704 Mean -9.045

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0978 5% Lilliefors Critical Value 0.0978

Lilliefors Test Statistic 0.328 Lilliefors Test Statistic 0.243
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Nu star 51.8 Potential UCLs to Use

AppChi2 36.27  97.5% KM (Chebyshev) UCL 0.0001034

Theta star 0.00194

k star 0.163 99% KM (Chebyshev) UCL 0.0001544

SD 0.000844 97.5% KM (Chebyshev) UCL 0.0001034

Median 6.563E-05 95% KM (Chebyshev) UCL 7.746E-05

Mean 0.0003159    95% KM (Percentile Bootstrap) UCL 4.399E-05

Maximum 0.00505    95% KM (BCA) UCL 4.405E-05

Minimum 1E-09    95% KM (bootstrap t) UCL 0.00126

Assuming Gamma Distribution    95% KM (z) UCL 4.012E-05

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 3.978E-05

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.376E-05

   95% KM (t) UCL 4.026E-05

5% K-S Critical Value 0.211 SD 0.0001677

K-S Test Statistic 0.905 Mean 1.749E-05

A-D Test Statistic 4.351 Nonparametric Statistics

5% A-D Critical Value 0.905 Kaplan-Meier (KM) Method

nu star 7.121

k star (bias corrected) 0.17 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0006896

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 6.847E-05

   95% Percentile Bootstrap UCL 4.119E-05

SD in Original Scale 0.0001675

Mean in Original Scale 1.559E-05

MLE method failed to converge properly Mean in Log Scale -16.4

SD in Log Scale 1.939

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0001993    95%  H-Stat (DL/2) UCL 0.0144

SD 0.0002667 SD 3.302

Mean 0.0001643 Mean -11.36

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.908 5% Lilliefors Critical Value 0.908

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.277 Lilliefors Test Statistic 0.725

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.37%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 158

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.002 Maximum Non-Detect -6.215

Minimum Non-Detect 6.9E-08 Minimum Non-Detect -16.49

SD of Detected 0.0004573 SD of Detected 2.706

Mean of Detected 0.0001169 Mean of Detected -13.79

Maximum Detected 0.0021 Maximum Detected -6.166

Minimum Detected 1.3E-07 Minimum Detected -15.86
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5% K-S Critical Value 0.105 SD 1.192E-05

K-S Test Statistic 0.768 Mean 9.09E-06

A-D Test Statistic 6.347 Nonparametric Statistics

5% A-D Critical Value 0.768 Kaplan-Meier (KM) Method

nu star 237.7

k star (bias corrected) 1.585 Data do not follow a Discernable Distribution (0.05)

Theta Star 6.069E-06

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 1.251E-05

   95% Percentile Bootstrap UCL 1.13E-05

SD in Original Scale 1.182E-05

Mean in Original Scale 8.998E-06

MLE method failed to converge properly Mean in Log Scale -11.91

SD in Log Scale 0.656

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 1.621E-05    95%  H-Stat (DL/2) UCL 1.831E-05

SD 1.574E-05 SD 0.904

Mean 1.353E-05 Mean -11.66

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.102 5% Lilliefors Critical Value 0.102

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.304 Lilliefors Test Statistic 0.272

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.95%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 94

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Maximum Non-Detect 0.00011 Maximum Non-Detect -9.115

Minimum Non-Detect 5.39E-06 Minimum Non-Detect -12.13

SD of Detected 1.317E-05 SD of Detected 0.711

Mean of Detected 9.618E-06 Mean of Detected -11.89

Maximum Detected 0.00011 Maximum Detected -9.115

Raw Statistics Log-transformed Statistics

Minimum Detected 2.11E-06 Minimum Detected -13.07

Number of Missing Values 177 Percent Non-Detects 21.05%

Number of Distinct Detected Data 74 Number of Non-Detect Data 20

General Statistics

Number of Valid Data 95 Number of Detected Data 75

Note: DL/2 is not a recommended method.

Heptachlor epoxide

   95% Adjusted Gamma UCL 0.0004526

   95% Gamma Approximate UCL 0.0004511
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   95% MLE (t) UCL 0.00589 Mean in Original Scale 0.0001835

SD 0.00206 SD in Log Scale 1.129

Mean 0.0056 Mean in Log Scale -10

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% DL/2 (t) UCL 0.0003637    95%  H-Stat (DL/2) UCL 0.000575

SD 0.0007784 SD 1.321

Mean 0.0002551 Mean -9.376

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0924 5% Lilliefors Critical Value 0.0924

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.43 Lilliefors Test Statistic 0.266

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.87%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 138

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 0.00171 Maximum Non-Detect -6.371

Minimum Non-Detect 0.000014 Minimum Non-Detect -11.18

SD of Detected 0.0009628 SD of Detected 1.293

Mean of Detected 0.0002557 Mean of Detected -9.913

Maximum Detected 0.00701 Maximum Detected -4.96

Raw Statistics Log-transformed Statistics

Minimum Detected 4.19E-06 Minimum Detected -12.38

Number of Missing Values 129 Percent Non-Detects 34.75%

Number of Distinct Detected Data 90 Number of Non-Detect Data 49

General Statistics

Number of Valid Data 141 Number of Detected Data 92

Note: DL/2 is not a recommended method.

Hexachlorobenzene

   95% Adjusted Gamma UCL 1.117E-05

   95% Gamma Approximate UCL 1.114E-05

Nu star 277.8 Potential UCLs to Use

AppChi2 240.2    95% KM (BCA) UCL 1.135E-05

Theta star 6.59E-06

k star 1.462 99% KM (Chebyshev) UCL 2.162E-05

SD 1.187E-05 97.5% KM (Chebyshev) UCL 1.695E-05

Median 5.31E-06 95% KM (Chebyshev) UCL 1.458E-05

Mean 9.636E-06    95% KM (Percentile Bootstrap) UCL 1.13E-05

Maximum 0.00011    95% KM (BCA) UCL 1.135E-05

Minimum 1E-09    95% KM (bootstrap t) UCL 1.296E-05

Assuming Gamma Distribution    95% KM (z) UCL 1.116E-05

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1.118E-05

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.259E-06

   95% KM (t) UCL 1.118E-05
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UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.396 Lilliefors Test Statistic 0.189

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.84%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 227

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 5

Maximum Non-Detect 0.0084 Maximum Non-Detect -4.78

Minimum Non-Detect 0.0000682 Minimum Non-Detect -9.593

SD of Detected 0.0211 SD of Detected 1.511

Mean of Detected 0.00573 Mean of Detected -7.003

Maximum Detected 0.12 Maximum Detected -2.12

Raw Statistics Log-transformed Statistics

Minimum Detected 0.000152 Minimum Detected -8.792

Number of Missing Values 40 Percent Non-Detects 75.00%

Number of Distinct Detected Data 57 Number of Non-Detect Data 174

General Statistics

Number of Valid Data 232 Number of Detected Data 58

Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

   95% Adjusted Gamma UCL 0.0003152

   95% Gamma Approximate UCL 0.0003146

Nu star 160.2 Potential UCLs to Use

AppChi2 131.9    95% KM (Chebyshev) UCL 0.0004718

Theta star 0.0004562

k star 0.568 99% KM (Chebyshev) UCL 0.0008422

SD 0.0007769 97.5% KM (Chebyshev) UCL 0.0005967

Median 5.044E-05 95% KM (Chebyshev) UCL 0.0004718

Mean 0.0002591    95% KM (Percentile Bootstrap) UCL 0.0003033

Maximum 0.00701    95% KM (BCA) UCL 0.0003271

Minimum 4.19E-06    95% KM (bootstrap t) UCL 0.0005281

Assuming Gamma Distribution    95% KM (z) UCL 0.000292

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0002925

Data not Gamma Distributed at 5% Significance Level SE of Mean 6.624E-05

   95% KM (t) UCL 0.0002927

5% K-S Critical Value 0.0999 SD 0.0007809

K-S Test Statistic 0.843 Mean 0.0001831

A-D Test Statistic 17.87 Nonparametric Statistics

5% A-D Critical Value 0.843 Kaplan-Meier (KM) Method

nu star 72.66

k star (bias corrected) 0.395 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0006476

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0003435

   95% Percentile Bootstrap UCL 0.0003009

   95% MLE (Tiku) UCL 0.00755 SD in Original Scale 0.0007828
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Raw Statistics Log-transformed Statistics

Minimum Detected 0.00592 Minimum Detected -5.129

Number of Missing Values 45 Percent Non-Detects 88.68%

Number of Distinct Detected Data 6 Number of Non-Detect Data 47

General Statistics

Number of Valid Data 53 Number of Detected Data 6

Note: DL/2 is not a recommended method.

Total Aroclors

   95% Adjusted Gamma UCL 0.00798

   95% Gamma Approximate UCL 0.00797

Nu star 259.7 Potential UCLs to Use

AppChi2 223.4    95% KM (Chebyshev) UCL 0.00501

Theta star 0.0122

k star 0.56 99% KM (Chebyshev) UCL 0.00899

SD 0.0126 97.5% KM (Chebyshev) UCL 0.00635

Median 0.00246 95% KM (Chebyshev) UCL 0.00501

Mean 0.00686    95% KM (Percentile Bootstrap) UCL 0.00324

Maximum 0.12    95% KM (BCA) UCL 0.00324

Minimum 0.000152    95% KM (bootstrap t) UCL 0.00738

Assuming Gamma Distribution    95% KM (z) UCL 0.00307

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00307

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0007129

   95% KM (t) UCL 0.00308

5% K-S Critical Value 0.126 SD 0.0107

K-S Test Statistic 0.848 Mean 0.0019

A-D Test Statistic 7.868 Nonparametric Statistics

5% A-D Critical Value 0.848 Kaplan-Meier (KM) Method

nu star 41.25

k star (bias corrected) 0.356 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0161

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00391

   95% Percentile Bootstrap UCL 0.00323

SD in Original Scale 0.0107

Mean in Original Scale 0.00195

MLE yields a negative mean Mean in Log Scale -7.731

SD in Log Scale 1.369

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.00442    95%  H-Stat (DL/2) UCL 0.00436

SD 0.0106 SD 1.119

Mean 0.00327 Mean -6.424

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.116 5% Lilliefors Critical Value 0.116
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Mean 0.0236    95% KM (Percentile Bootstrap) UCL 0.0083

Maximum 0.0359    95% KM (BCA) UCL 0.0124

Minimum 0.00422    95% KM (bootstrap t) UCL 0.00698

Assuming Gamma Distribution    95% KM (z) UCL 0.00698

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.00728

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0003103

   95% KM (t) UCL 0.00699

5% K-S Critical Value 0.333 SD 0.00206

K-S Test Statistic 0.698 Mean 0.00647

A-D Test Statistic 0.405 Nonparametric Statistics

5% A-D Critical Value 0.698 Kaplan-Meier (KM) Method

nu star 41.66

k star (bias corrected) 3.471 Data appear Normal at 5% Significance Level

Theta Star 0.0031

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00343

   95% Percentile Bootstrap UCL 0.00317

SD in Original Scale 0.00349

Mean in Original Scale 0.00235

MLE yields a negative mean Mean in Log Scale -6.755

SD in Log Scale 1.168

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0031    95%  H-Stat (DL/2) UCL 0.00212

SD 0.00334 SD 0.674

Mean 0.00234 Mean -6.441

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.788 5% Lilliefors Critical Value 0.788

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.894 Lilliefors Test Statistic 0.902

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Warning:  There are only 6 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough tp draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 88.68%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 47

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 6

Maximum Non-Detect 0.00267 Maximum Non-Detect -5.926

Minimum Non-Detect 0.0025 Minimum Non-Detect -5.991

SD of Detected 0.00451 SD of Detected 0.431

Mean of Detected 0.0107 Mean of Detected -4.61

Maximum Detected 0.0167 Maximum Detected -4.091
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k star (bias corrected) 0.503 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0003433

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0001791

   95% Percentile Bootstrap UCL 0.0001676

SD in Original Scale 0.0003722

Mean in Original Scale 0.0001154

MLE method failed to converge properly Mean in Log Scale -9.951

SD in Log Scale 0.88

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0003125    95%  H-Stat (DL/2) UCL 0.0007094

SD 0.0004042 SD 1.249

Mean 0.0002599 Mean -9.018

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0961 5% Lilliefors Critical Value 0.0961

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.479 Lilliefors Test Statistic 0.227

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 98.77%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 160

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 0.0024 Maximum Non-Detect -6.032

Minimum Non-Detect 0.000472 Minimum Non-Detect -7.659

SD of Detected 0.0005076 SD of Detected 1.091

Mean of Detected 0.0001729 Mean of Detected -9.894

Maximum Detected 0.00293 Maximum Detected -5.834

Raw Statistics Log-transformed Statistics

Minimum Detected 1.369E-05 Minimum Detected -11.2

Number of Missing Values 110 Percent Non-Detects 47.53%

Number of Distinct Detected Data 85 Number of Non-Detect Data 77

General Statistics

Number of Valid Data 162 Number of Detected Data 85

Note: DL/2 is not a recommended method.

Total Chlordanes

   95% Adjusted Gamma UCL 0.0262

   95% Gamma Approximate UCL 0.0261    95% KM (Percentile Bootstrap) UCL 0.0083

Nu star 531.8 Potential UCLs to Use

AppChi2 479.3    95% KM (t) UCL 0.00699

Theta star 0.0047

k star 5.017 99% KM (Chebyshev) UCL 0.00955

SD 0.00862 97.5% KM (Chebyshev) UCL 0.0084

Median 0.0266 95% KM (Chebyshev) UCL 0.00782
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SD 0.0006523 SD 1.085

Mean 0.0003544 Mean -8.579

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0944 5% Lilliefors Critical Value 0.0944

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.346 Lilliefors Test Statistic 0.123

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 97.53%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 158

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 4

Maximum Non-Detect 0.0019 Maximum Non-Detect -6.266

Minimum Non-Detect 0.000472 Minimum Non-Detect -7.659

SD of Detected 0.0008788 SD of Detected 1.31

Mean of Detected 0.0003789 Mean of Detected -8.99

Maximum Detected 0.00517 Maximum Detected -5.265

Raw Statistics Log-transformed Statistics

Minimum Detected 1.485E-05 Minimum Detected -11.12

Number of Missing Values 110 Percent Non-Detects 45.68%

Number of Distinct Detected Data 87 Number of Non-Detect Data 74

General Statistics

Number of Valid Data 162 Number of Detected Data 88

Note: DL/2 is not a recommended method.

Total DDD

   95% Adjusted Gamma UCL 0.0002017

   95% Gamma Approximate UCL 0.0002015

Nu star 283.5 Potential UCLs to Use

AppChi2 245.5    95% KM (Chebyshev) UCL 0.0002435

Theta star 0.0001994

k star 0.875 99% KM (Chebyshev) UCL 0.0004105

SD 0.0003677 97.5% KM (Chebyshev) UCL 0.0002998

Median 9.271E-05 95% KM (Chebyshev) UCL 0.0002435

Mean 0.0001745    95% KM (Percentile Bootstrap) UCL 0.0001633

Maximum 0.00293    95% KM (BCA) UCL 0.0001625

Minimum 1.369E-05    95% KM (bootstrap t) UCL 0.0001962

Assuming Gamma Distribution    95% KM (z) UCL 0.0001624

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0001625

Data not Gamma Distributed at 5% Significance Level SE of Mean 2.988E-05

   95% KM (t) UCL 0.0001626

5% K-S Critical Value 0.102 SD 0.0003742

K-S Test Statistic 0.817 Mean 0.0001132

A-D Test Statistic 17.99 Nonparametric Statistics

5% A-D Critical Value 0.817 Kaplan-Meier (KM) Method

nu star 85.59
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Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 160

Maximum Non-Detect 0.0007 Maximum Non-Detect -7.264

Minimum Non-Detect 0.00025 Minimum Non-Detect -8.294

SD of Detected 0.0001547 SD of Detected 0.949

Mean of Detected 0.0001394 Mean of Detected -9.352

Maximum Detected 0.0007531 Maximum Detected -7.191

Raw Statistics Log-transformed Statistics

Minimum Detected 1.463E-05 Minimum Detected -11.13

Number of Missing Values 111 Percent Non-Detects 44.72%

Number of Distinct Detected Data 89 Number of Non-Detect Data 72

General Statistics

Number of Valid Data 161 Number of Detected Data 89

Note: DL/2 is not a recommended method.

Total DDE

   95% Adjusted Gamma UCL 0.0004356

   95% Gamma Approximate UCL 0.000435

Nu star 305 Potential UCLs to Use

AppChi2 265.6    95% KM (Chebyshev) UCL 0.00049

Theta star 0.0004023

k star 0.941 99% KM (Chebyshev) UCL 0.0007861

SD 0.0006469 97.5% KM (Chebyshev) UCL 0.0005899

Median 0.0003234 95% KM (Chebyshev) UCL 0.00049

Mean 0.0003788    95% KM (Percentile Bootstrap) UCL 0.0003545

Maximum 0.00517    95% KM (BCA) UCL 0.0003518

Minimum 1.485E-05    95% KM (bootstrap t) UCL 0.0003937

Assuming Gamma Distribution    95% KM (z) UCL 0.0003462

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0003465

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.297E-05

   95% KM (t) UCL 0.0003467

5% K-S Critical Value 0.1 SD 0.0006624

K-S Test Statistic 0.812 Mean 0.0002591

A-D Test Statistic 7.075 Nonparametric Statistics

5% A-D Critical Value 0.812 Kaplan-Meier (KM) Method

nu star 96.75

k star (bias corrected) 0.55 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0006893

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.00038

   95% Percentile Bootstrap UCL 0.0003543

SD in Original Scale 0.000662

Mean in Original Scale 0.00026

MLE yields a negative mean Mean in Log Scale -9.14

SD in Log Scale 1.106

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0004391    95%  H-Stat (DL/2) UCL 0.0007082
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General Statistics

Note: DL/2 is not a recommended method.

Total DDT

   95% Adjusted Gamma UCL 0.0001593

   95% Gamma Approximate UCL 0.0001592    95% KM (% Bootstrap) UCL 0.0001431

Nu star 537 Potential UCLs to Use

AppChi2 484.3    95% KM (t) UCL 0.0001435

Theta star 8.606E-05

k star 1.668 99% KM (Chebyshev) UCL 0.0002449

SD 0.0001228 97.5% KM (Chebyshev) UCL 0.0001996

Median 0.0001138 95% KM (Chebyshev) UCL 0.0001765

Mean 0.0001435    95% KM (Percentile Bootstrap) UCL 0.0001431

Maximum 0.0007531    95% KM (BCA) UCL 0.000143

Minimum 1.463E-05    95% KM (bootstrap t) UCL 0.0001459

Assuming Gamma Distribution    95% KM (z) UCL 0.0001434

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0001435

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.223E-05

   95% KM (t) UCL 0.0001435

5% K-S Critical Value 0.0972 SD 0.0001314

K-S Test Statistic 0.778 Mean 0.0001232

A-D Test Statistic 2.874 Nonparametric Statistics

5% A-D Critical Value 0.778 Kaplan-Meier (KM) Method

nu star 207

k star (bias corrected) 1.163 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0001198

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0001345

   95% Percentile Bootstrap UCL 0.0001333

SD in Original Scale 0.0001225

Mean in Original Scale 0.0001167

MLE method failed to converge properly Mean in Log Scale -9.415

SD in Log Scale 0.807

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.000196    95%  H-Stat (DL/2) UCL 0.0003777

SD 0.0001273 SD 0.863

Mean 0.0001794 Mean -8.931

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0939 5% Lilliefors Critical Value 0.0939

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.246 Lilliefors Test Statistic 0.103

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 99.38%

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1
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Median 0.0007042 95% KM (Chebyshev) UCL 0.00106

Mean 0.0007504    95% KM (Percentile Bootstrap) UCL 0.0007209

Maximum 0.0189    95% KM (BCA) UCL 0.0007334

Minimum 1.571E-06    95% KM (bootstrap t) UCL 0.0009208

Assuming Gamma Distribution    95% KM (z) UCL 0.0006977

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0006985

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0001324

   95% KM (t) UCL 0.000699

5% K-S Critical Value 0.0992 SD 0.00167

K-S Test Statistic 0.858 Mean 0.00048

A-D Test Statistic 5.527 Nonparametric Statistics

5% A-D Critical Value 0.858 Kaplan-Meier (KM) Method

nu star 64.03

k star (bias corrected) 0.337 Data appear Lognormal at 5% Significance Level

Theta Star 0.00224

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.0008347

   95% Percentile Bootstrap UCL 0.0007208

SD in Original Scale 0.00168

Mean in Original Scale 0.0004765

MLE yields a negative mean Mean in Log Scale -9.449

SD in Log Scale 1.723

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.0007725    95%  H-Stat (DL/2) UCL 0.00148

SD 0.00166 SD 1.64

Mean 0.0005563 Mean -8.792

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0909 5% Lilliefors Critical Value 0.0909

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic 0.365 Lilliefors Test Statistic 0.0894

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 90.12%

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 146

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 16

Maximum Non-Detect 0.0016 Maximum Non-Detect -6.438

Minimum Non-Detect 0.00033 Minimum Non-Detect -8.016

SD of Detected 0.00215 SD of Detected 2.047

Mean of Detected 0.000754 Mean of Detected -9.172

Maximum Detected 0.0189 Maximum Detected -3.966

Raw Statistics Log-transformed Statistics

Minimum Detected 1.571E-06 Minimum Detected -13.36

Number of Missing Values 110 Percent Non-Detects 41.36%

Number of Distinct Detected Data 95 Number of Non-Detect Data 67

Number of Valid Data 162 Number of Detected Data 95
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A-D Test Statistic 1.491 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

nu star 256.6

k star (bias corrected) 1.974 Data appear Lognormal at 5% Significance Level

Theta Star 0.0591

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.137    95%  H-Stat (DL/2) UCL 0.137

SD 0.0997 SD 0.7

Mean 0.117 Mean -2.41

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.11 5% Lilliefors Critical Value 0.11

Lilliefors Test Statistic 0.209 Lilliefors Test Statistic 0.0821

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0997 SD of Detected 0.7

Mean of Detected 0.117 Mean of Detected -2.41

Maximum Detected 0.502 Maximum Detected -0.688

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0218 Minimum Detected -3.826

Number of Missing Values 196 Percent Non-Detects 0.00%

Number of Distinct Detected Data 65 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 65 Number of Detected Data 65

Note: DL/2 is not a recommended method.

Total Dioxin/Furan TEQ

   95% Adjusted Gamma UCL 0.0009057

   95% Gamma Approximate UCL 0.0009042

Nu star 173 Potential UCLs to Use

AppChi2 143.6  97.5% KM (Chebyshev) UCL 0.00131

Theta star 0.00141

k star 0.534 99% KM (Chebyshev) UCL 0.0018

SD 0.00165 97.5% KM (Chebyshev) UCL 0.00131
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SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 19.52    95%  H-Stat (DL/2) UCL 18.75

SD 16.33 SD 0.692

Mean 16.9 Mean 2.561

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0857 5% Lilliefors Critical Value 0.0857

Lilliefors Test Statistic 0.203 Lilliefors Test Statistic 0.0784

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 16.33 SD of Detected 0.692

Mean of Detected 16.9 Mean of Detected 2.561

Maximum Detected 120.4 Maximum Detected 4.791

Raw Statistics Log-transformed Statistics

Minimum Detected 1.804 Minimum Detected 0.59

Number of Missing Values 166 Percent Non-Detects 0.00%

Number of Distinct Detected Data 107 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 107 Number of Detected Data 107

Note: DL/2 is not a recommended method.

Total Dioxin-like PCBs

   95% Adjusted Gamma UCL 0.136

   95% Gamma Approximate UCL 0.136

Nu star 256.6 Potential UCLs to Use

AppChi2 220.5    95% KM (Chebyshev) UCL 0.171

Theta star 0.0591

k star 1.974 99% KM (Chebyshev) UCL 0.24

SD 0.0997 97.5% KM (Chebyshev) UCL 0.194

Median 0.0881 95% KM (Chebyshev) UCL 0.171

Mean 0.117    95% KM (Percentile Bootstrap) UCL 0.138

Maximum 0.502    95% KM (BCA) UCL 0.137

Minimum 0.0218    95% KM (bootstrap t) UCL 0.144

Assuming Gamma Distribution    95% KM (z) UCL 0.137

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.137

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0124

   95% KM (t) UCL 0.137

5% K-S Critical Value 0.112 SD 0.0989

K-S Test Statistic 0.763 Mean 0.117
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Assuming Normal Distribution Assuming Lognormal Distribution

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0857 5% Lilliefors Critical Value 0.0857

Lilliefors Test Statistic 0.302 Lilliefors Test Statistic 0.102

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.0179 SD of Detected 0.971

Mean of Detected 0.0101 Mean of Detected -5.183

Maximum Detected 0.164 Maximum Detected -1.805

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0007065 Minimum Detected -7.255

Number of Missing Values 166 Percent Non-Detects 0.00%

Number of Distinct Detected Data 107 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 107 Number of Detected Data 107

Note: DL/2 is not a recommended method.

Total PCB TEQ

   95% Adjusted Gamma UCL 19.03

   95% Gamma Approximate UCL 19

Nu star 423.1 Potential UCLs to Use

AppChi2 376.4    95% KM (BCA) UCL 19.83

Theta star 8.551

k star 1.977 99% KM (Chebyshev) UCL 32.61

SD 16.33 97.5% KM (Chebyshev) UCL 26.76

Median 11.93 95% KM (Chebyshev) UCL 23.79

Mean 16.9    95% KM (Percentile Bootstrap) UCL 19.58

Maximum 120.4    95% KM (BCA) UCL 19.83

Minimum 1.804    95% KM (bootstrap t) UCL 20.5

Assuming Gamma Distribution    95% KM (z) UCL 19.5

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 19.52

Data not Gamma Distributed at 5% Significance Level SE of Mean 1.579

   95% KM (t) UCL 19.52

5% K-S Critical Value 0.0888 SD 16.25

K-S Test Statistic 0.765 Mean 16.9

A-D Test Statistic 2.243 Nonparametric Statistics

5% A-D Critical Value 0.765 Kaplan-Meier (KM) Method

nu star 423.1

k star (bias corrected) 1.977 Data appear Lognormal at 5% Significance Level

Theta Star 8.551

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    
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Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1422 SD of Detected 0.895

Mean of Detected 680.7 Mean of Detected 5.941

Maximum Detected 11974 Maximum Detected 9.391

Raw Statistics Log-transformed Statistics

Minimum Detected 45.68 Minimum Detected 3.822

Number of Missing Values 166 Percent Non-Detects 0.00%

Number of Distinct Detected Data 107 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 107 Number of Detected Data 107

Note: DL/2 is not a recommended method.

Total PCB_Congeners

   95% Adjusted Gamma UCL 0.012

   95% Gamma Approximate UCL 0.0119

Nu star 206.8 Potential UCLs to Use

AppChi2 174.5    95% KM (BCA) UCL 0.0132

Theta star 0.0104

k star 0.966 99% KM (Chebyshev) UCL 0.0273

SD 0.0179 97.5% KM (Chebyshev) UCL 0.0209

Median 0.00452 95% KM (Chebyshev) UCL 0.0176

Mean 0.0101    95% KM (Percentile Bootstrap) UCL 0.0132

Maximum 0.164    95% KM (BCA) UCL 0.0132

Minimum 0.0007065    95% KM (bootstrap t) UCL 0.0153

Assuming Gamma Distribution    95% KM (z) UCL 0.0129

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.013

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.00173

   95% KM (t) UCL 0.013

5% K-S Critical Value 0.0903 SD 0.0178

K-S Test Statistic 0.784 Mean 0.0101

A-D Test Statistic 5.336 Nonparametric Statistics

5% A-D Critical Value 0.784 Kaplan-Meier (KM) Method

nu star 206.8

k star (bias corrected) 0.966 Data do not follow a Discernable Distribution (0.05)

Theta Star 0.0104

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.013    95%  H-Stat (DL/2) UCL 0.011

SD 0.0179 SD 0.971

Mean 0.0101 Mean -5.183

DL/2 Substitution Method DL/2 Substitution Method
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General Statistics

Note: DL/2 is not a recommended method.

Total PCBs, Adjusted

   95% Adjusted Gamma UCL 808

   95% Gamma Approximate UCL 806.2

Nu star 207.9 Potential UCLs to Use

AppChi2 175.6    95% KM (BCA) UCL 974.4

Theta star 700.6

k star 0.972 99% KM (Chebyshev) UCL 2049

SD 1422 97.5% KM (Chebyshev) UCL 1539

Median 343.2 95% KM (Chebyshev) UCL 1280

Mean 680.7    95% KM (Percentile Bootstrap) UCL 920.3

Maximum 11974    95% KM (BCA) UCL 974.4

Minimum 45.68    95% KM (bootstrap t) UCL 1196

Assuming Gamma Distribution    95% KM (z) UCL 906.9

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 908.9

Data not Gamma Distributed at 5% Significance Level SE of Mean 137.5

   95% KM (t) UCL 908.9

5% K-S Critical Value 0.0903 SD 1416

K-S Test Statistic 0.783 Mean 680.7

A-D Test Statistic 7.173 Nonparametric Statistics

5% A-D Critical Value 0.783 Kaplan-Meier (KM) Method

nu star 207.9

k star (bias corrected) 0.972 Data do not follow a Discernable Distribution (0.05)

Theta Star 700.6

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 908.9    95%  H-Stat (DL/2) UCL 682

SD 1422 SD 0.895

Mean 680.7 Mean 5.941

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0857 5% Lilliefors Critical Value 0.0857

Lilliefors Test Statistic 0.328 Lilliefors Test Statistic 0.115

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    
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Theta star 695.2

k star 0.955 99% KM (Chebyshev) UCL 2018

SD 1408 97.5% KM (Chebyshev) UCL 1514

Median 330.4 95% KM (Chebyshev) UCL 1257

Mean 663.8    95% KM (Percentile Bootstrap) UCL 913.3

Maximum 11854    95% KM (BCA) UCL 925.7

Minimum 43.88    95% KM (bootstrap t) UCL 1205

Assuming Gamma Distribution    95% KM (z) UCL 887.6

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 889.6

Data not Gamma Distributed at 5% Significance Level SE of Mean 136.1

   95% KM (t) UCL 889.6

5% K-S Critical Value 0.0904 SD 1401

K-S Test Statistic 0.784 Mean 663.8

A-D Test Statistic 7.28 Nonparametric Statistics

5% A-D Critical Value 0.784 Kaplan-Meier (KM) Method

nu star 204.3

k star (bias corrected) 0.955 Data do not follow a Discernable Distribution (0.05)

Theta Star 695.2

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 889.6    95%  H-Stat (DL/2) UCL 662.7

SD 1408 SD 0.902

Mean 663.8 Mean 5.905

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.0857 5% Lilliefors Critical Value 0.0857

Lilliefors Test Statistic 0.33 Lilliefors Test Statistic 0.116

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 1408 SD of Detected 0.902

Mean of Detected 663.8 Mean of Detected 5.905

Maximum Detected 11854 Maximum Detected 9.38

Raw Statistics Log-transformed Statistics

Minimum Detected 43.88 Minimum Detected 3.781

Number of Missing Values 166 Percent Non-Detects 0.00%

Number of Distinct Detected Data 107 Number of Non-Detect Data 0

Number of Valid Data 107 Number of Detected Data 107
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Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0128

5% K-S Critical Value 0.112 SD 0.103

K-S Test Statistic 0.763 Mean 0.125

A-D Test Statistic 1.296 Nonparametric Statistics

5% A-D Critical Value 0.763 Kaplan-Meier (KM) Method

nu star 259.7

k star (bias corrected) 1.997 Data appear Lognormal at 5% Significance Level

Theta Star 0.0625

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale     N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

   95% DL/2 (t) UCL 0.146    95%  H-Stat (DL/2) UCL 0.147

SD 0.104 SD 0.702

Mean 0.125 Mean -2.339

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Lilliefors Critical Value 0.11 5% Lilliefors Critical Value 0.11

Lilliefors Test Statistic 0.195 Lilliefors Test Statistic 0.0804

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Maximum Non-Detect     N/A    Maximum Non-Detect     N/A    

Minimum Non-Detect     N/A    Minimum Non-Detect     N/A    

SD of Detected 0.104 SD of Detected 0.702

Mean of Detected 0.125 Mean of Detected -2.339

Maximum Detected 0.52 Maximum Detected -0.653

Raw Statistics Log-transformed Statistics

Minimum Detected 0.0256 Minimum Detected -3.665

Number of Missing Values 196 Percent Non-Detects 0.00%

Number of Distinct Detected Data 65 Number of Non-Detect Data 0

General Statistics

Number of Valid Data 65 Number of Detected Data 65

Note: DL/2 is not a recommended method.

Total TEQ

   95% Adjusted Gamma UCL 789.2

   95% Gamma Approximate UCL 787.4

Nu star 204.3 Potential UCLs to Use

AppChi2 172.3    95% KM (BCA) UCL 925.7
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Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL 0.146

   95% Gamma Approximate UCL 0.145

Nu star 259.7 Potential UCLs to Use

AppChi2 223.4    95% KM (Chebyshev) UCL 0.181

Theta star 0.0625

k star 1.997 99% KM (Chebyshev) UCL 0.253

SD 0.104 97.5% KM (Chebyshev) UCL 0.205

Median 0.0964 95% KM (Chebyshev) UCL 0.181

Mean 0.125    95% KM (Percentile Bootstrap) UCL 0.145

Maximum 0.52    95% KM (BCA) UCL 0.147

Minimum 0.0256    95% KM (bootstrap t) UCL 0.151

Assuming Gamma Distribution    95% KM (z) UCL 0.146

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.146

   95% KM (t) UCL 0.146
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Table F4-1.
Calculations of Blood Lead Concentrations (PbBs)
BHHRA In-water Sediment Reasonable Maximum Exposure Scenarios
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee
Version date 05/19/05

BHHRA 
Receptor:

  In-Water 
Worker

  Low 
Frequency 

Fisher

  High 
Frequency 

Fisher
  Tribal Fisher   Diver in Wet 

Suit
 Diver in Dry 

Suit

West/All West/All West/All West/All West/All West/All
PbS ug/g or ppm 2200 2200 2200 2200 2200 2200

Rfetal/maternal -- 0.9 0.9 0.9 0.9 0.9 0.9
BKSF ug/dL per 

ug/day
0.4 0.4 0.4 0.4 0.4 0.4

GSDi -- 2.1 2.1 2.1 1.8 2.1 2.1
PbB0 ug/dL 1.4 1.4 1.4 1.4 1.4 1.4
IRS g/day 0.200 0.050 0.050 0.050 0.050 0.050

IRS+D g/day -- -- -- -- -- --
WS -- -- -- -- -- -- --
KSD -- -- -- -- -- -- --

AFS, D -- 0.12 0.12 0.12 0.12 0.12 0.12
EFS, D days/yr 10 26 39 65 5 5
ATS, D days/yr 365 365 365 365 365 365

PbBadult PbB of adult worker, geometric mean ug/dL 2.0 1.8 2.0 2.3 1.5 1.5
PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 6.1 5.5 6.0 5.5 4.5 4.5

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0 10.0 10.0 10.0 10.0 10.0
P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 1.0% 0.7% 1.0% 0.4% 0.3% 0.3%

Notes:

Source:  U.S. EPA (2003c).  Recommendations of the Technical Review Workgroup for Lead 

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil

Units
Region OR Ethnic GSDi and PbBo Data from NHANES III Analysis

Biokinetic Slope Factor

Description of Exposure Variable

Weighting factor; fraction of IRS+D ingested as outdoor soil

Geometric standard deviation PbB

Exposure Variable
Soil lead concentration

Fetal/maternal PbB ratio 

Maximum soil lead concentration (2,200 mg/kg) is the maximum exposure point concentration for lead within the Study Area.

Shaded cells indicate site-specific values.  

Baseline PbB

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Averaging time (same for soil and dust)

Exposure frequency (same for soil and dust)

Absorption fraction (same for soil and dust)

Mass fraction of soil in dust
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Table F4-2.
Calculations of Blood Lead Concentrations (PbBs)
BHHRA In-water Sediment Central Tendency Exposure Scenarios
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee
Version date 05/19/05

BHHRA 
Receptor:

  In-Water 
Worker

  Low 
Frequency 

Fisher

  High 
Frequency 

Fisher
  Tribal Fisher   Diver in Wet 

Suit

West/All West/All West/All West/All West/All
PbS ug/g or ppm 2200 2200 2200 2200 2200

Rfetal/maternal -- 0.9 0.9 0.9 0.9 0.9
BKSF ug/dL per 

ug/day
0.4 0.4 0.4 0.4 0.4

GSDi -- 2.1 2.1 2.1 1.8 2.1
PbB0 ug/dL 1.4 1.4 1.4 1.4 1.4
IRS g/day 0.050 0.025 0.025 0.025 0.025

IRS+D g/day -- -- -- -- --
WS -- -- -- -- -- --
KSD -- -- -- -- -- --

AFS, D -- 0.12 0.12 0.12 0.12 0.12
EFS, D days/yr 10 6.5 13 26 2
ATS, D days/yr 365 365 365 365 365

PbBadult PbB of adult worker, geometric mean ug/dL 1.5 1.4 1.5 1.6 1.4
PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 4.7 4.4 4.6 3.8 4.3

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0 10.0 10.0 10.0 10.0
P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 0.4% 0.3% 0.3% 0.0% 0.3%

Notes:

Shaded cells indicate site-specific values.

Maximum soil lead concentration (2,200 mg/kg) is the maximum exposure point concentration for lead within the Study Area.

Source:  U.S. EPA (2003c).  Recommendations of the Technical Review Workgroup for Lead 

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil

Baseline PbB

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Averaging time (same for soil and dust)

Exposure frequency (same for soil and dust)

Absorption fraction (same for soil and dust)

Mass fraction of soil in dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Geometric standard deviation PbB

Exposure Variable
Soil lead concentration

Fetal/maternal PbB ratio 

Units
Region OR Ethnic GSDi and PbBo Data from NHANES III Analysis

Biokinetic Slope Factor

Description of Exposure Variable
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Table F4-3. Calculation of Protective Lead Fish Tissue Concentrations for Fetuses of Adult Fishers Using ALM Approach

ALM Parameter Description Units Adult Fisher Tribal Fisher
GSD Geometric standard deviation PbB -- 2.1 2.1
PbBa Central tendency of adult blood lead level ug/dL 3.29 3.29

PbBo  Adult baseline blood lead level ug/dL 1.4 1.4
BKSF Biokinetic Slope Factor ug/dL per 

ug/day
0.4 0.4

IR F Tissue ingestion rate g/day 7.5 39.2
AF F Absolute gastrointestinal ingestion factor 

for ingested lead in tissue
-- 0.12 0.12

EF F Exposure frequency of fish ingestion days/yr 365 365
AT Averaging time days/yr 365 365

PbBf Fetal blood lead level ug/dL 2.96 2.96
z z-value -- 1.64 1.64
p' probability of exceeding blood lead level 

of 10 ug/dl, based on z-value
% 5% 5%

PbF Protective Tissue Lead Concentration mg/kg 5.25 1.01

Equations:

PbBa = PbBo + BKSF * (PbF * IRF * AFF * EFF)/AT

PbBf = PbBa * 0.9

Probability that fetal blood lead is less than 10 mg/dl using the z-value where:
p’ =  Φ z  [ (ln(PbBf)-ln(10)) /ln(GSD) ]
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Table F4-4.  Input Parameters for IUEBK Model

Input Parameter Value Units Basis
Soil lead concentration 200 mg/kg Default concentration. 
House dust lead concentration 140 mg/kg Default concentration 
Combined soil and dust ingestion rate by age
    0-11 months 85 mg/day Default ingestion rate
   12-23 months 135 mg/day Default ingestion rate
   24-35 months 135 mg/day Default ingestion rate
   36-47 months 135 mg/day Default ingestion rate
   48-59 months 100 mg/day Default ingestion rate
   60-71 months 90 mg/day Default ingestion rate
Lead concentration in air 0.1 µg/m3 Default concentration 
Lead concentration in drinking water 4 µg/L Default concentration 
Percent of meat in diet 3.12 unitless Based on a fish ingestion rate of 3.15 grams per 

day and the default meat consumption rate of 101 
grams per day. 
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Table F4-5. Calculation of Lead Risks From Ingestion of Shellfish Tissue Using ALM Approach

ALM Parameter Description Units Receptor:  Adult Fisher
GSD Geometric standard deviation PbB -- 2.1
PbBa Central tendency of adult blood lead level ug/dL 1.61
PbBo  Adult baseline blood lead level ug/dL 1.4
BKSF Biokinetic Slope Factor ug/dL per ug/day 0.4
PbF Maximum Shellfish Lead EPC mg/kg 1.32
IR F Tissue ingestion rate g/day 3.3
AF F Absolute gastrointestinal ingestion factor 

for ingested lead in tissue
-- 0.12

EF F Exposure frequency of fish ingestion days/yr 365
AT Averaging time days/yr 365
PbBf Fetal blood lead level ug/dL 1.45
z z-value -- 2.60
p' probability of exceeding blood lead level 

of 10 ug/dl, based on z-value
% 0.47%

Equations:

PbBa = PbBo + BKSF * (PbF * IRF * AFF * EFF)/AT

PbBf = PbBa * 0.9

Probability that fetal blood lead is less than 10 mg/dl using the z-value where:
p’ =  Φ z  [ (ln(PbBf)-ln(10)) /ln(GSD) ]
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1.0 OVERVIEW   
An uncertainty assessment is presented in Section 7 of the Baseline Human Health Risk 
Assessment (BHHRA) provided as Appendix F of the Portland Harbor Remedial 
Investigation Report. During the scoping phases of the RI/FS Programmatic Work Plan, 
the LWG introduced the concept of including a probabilistic risk analysis as part of the 
BHHRA.  At that time, and throughout remaining discussions, EPA indicated that such 
analysis should not be performed for the BHHRA.  As a result of EPA’s position, the 
BHHRA does not include a probabilistic analysis of uncertainties, but rather presents a 
quantitative assessment of the uncertainties associated with the deterministic risk results 
presented in Appendix F.  The uncertainty assessment presents some of the uncertainties 
with a quantitative evaluation, and some are discussed in a qualitative manner. This 
attachment to the BHHRA provides a description of the quantitative analyses performed 
in the uncertainty assessment, which served to bound the upper and lower magnitude of 
uncertainty that is associated with various steps of the risk assessment process.   

While the maximum values of the uncertainties presented below do not apply to every 
exposure scenario and chemical, the magnitude of each uncertainty indicates that risks in 
the BHHRA may underestimate, or more likely overestimate risks for certain scenarios, 
particularly exposure to PCBs from consumption of fish. 
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2.0 QUANTIFICATION OF UNCERTAINTIES AND VARIABILITY 
A description of the quantification of uncertainties for the BHHRA is provided below. 

2.1 USE OF EITHER WHOLE BODY OR FILLET SAMPLES TO REPRESENT 
ALL FISH CONSUMPTION 

The uncertainty associated with using only whole body or only fillet tissue to evaluate 
risk from all types of fish tissue diets was evaluated by analyzing fish tissue data used in 
the BHHRA for selected chemicals.  The uncertainty for preference of tissue type 
consumed is associated with both lack of knowledge and variability, given that the 
preference for tissue type may both be uncertain and vary from member to member of the 
receptor population.  Fillets with skin and the remainder of body were analyzed 
separately in Round 3B for smallmouth bass and common carp.  Whole body 
concentrations were calculated from these results on an organic carbon- weighted basis, 
which provided the opportunity to compare concentrations of chemicals in the fillet tissue 
with concentrations in the whole body tissue for the same fish tissue sample.  The 
chemicals evaluated for this analysis were PCBs, since they contribute to the majority of 
risks from tissue consumption in the BHHRA and preferentially accumulate in fatty 
tissue; and mercury, because it preferentially accumulates in muscle tissue and would 
provide a range of the differences between concentrations in the two tissue types.   

In the Round 3B smallmouth bass samples, the concentration of PCBs in fillet tissue 
ranged from 11 to 22 percent of the whole body concentration (approximately 5 to 10 
times higher in whole body tissue).  In the Round 3B common carp samples, the 
concentration of PCBs in fillet tissue ranged from 50 to 80 percent of the whole body 
concentration (approximately 2 times higher in whole body tissue).  The range of the 
magnitude of difference between PCB concentrations in whole body versus fillet tissue 
was between 1 and 6.   

In the Round 3B smallmouth bass samples, the concentration of mercury in fillet tissue 
ranged from 100 to 220 percent of the whole body concentration (approximately 1 to 2 
times lower in whole body tissue).  In common carp samples, the concentration of 
mercury in fillet tissue ranged from 110 to 140 percent of the whole body concentration 
(approximately 1 to 1.5 times lower in whole body tissue).   

2.2 USING N-QUALIFIED DATA 

N-qualified data were used in the BHHRA for calculating tissue exposure point 
concentrations (EPCs). The N-qualifier indicates that the identity of the analyte is not 
definitive. The use of the N qualifier is generally a result of the presence in the sample of 
an analytical interference such as hydrocarbons or, in the case of pesticides, PCBs.  
Pesticide data and SVOCs analyzed by EPA Method 8081A were most commonly N-
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qualified..  N-qualified data used in the calculation of EPCs for hexachlorobenzene and 
several pesticides resulted in cancer risk estimates exceeding 1 x 10-6 or HIs exceeding 1. 
Given the uncertainty in the identification of the analyte for N-qualified data, the use of 
N-qualified data introduces uncertainty in these risk estimates.  This uncertainty is 
associated with the lack of knowledge regarding the identification of an analyte for N-
qualified data.  

For the purposes of this uncertainty assessment, EPCs and risk estimates were 
recalculated for adult fisher consumption of whole body fish tissue and shellfish tissue 
with the BHHRA dataset excluding N-qualified data.  Results are shown in Table F5-1. 
For adult fisher consumption of black crappie, six of seven N-qualified chemicals are no 
longer identified as chemicals of potential concern (COPC)s when the N-qualified data 
are removed (i.e., these chemicals were no longer considered detected at least once in the 
respective fish tissue data set).  Exposure to the revised EPC of the remaining N-qualified 
COPC, Total DDT, results in a change in risk estimates of less than one order of 
magnitude.  For adult fisher consumption of brown bullhead, four of eight N-qualified 
chemicals are no longer identified as COPCs when N-qualified data are removed, and the 
revised EPCs for the remaining COPCs results in decreases of up to 1 x 10-6 in risk 
estimates, though do not change the identification of COCs.  For adult fisher 
consumption of smallmouth bass, common carp, and shellfish, removal of N-qualified 
data results in minor changes in risk estimates.  However, beta-hexachlorocyclohexane is 
no longer identified as a COPC for clam consumption by an adult fisher. 

2.3 EXPOSURE PARAMETERS FOR TISSUE CONSUMPTION SCENARIOS 

The uncertainty for tissue consumption rates are associated with both lack of knowledge 
and variability, given that the tissue consumption rate may both be uncertain and vary 
from member to member of the receptor population.  The range of the magnitude of 
uncertainty associated with tissue consumption rates used in the BHHRA was determined 
by calculating the ratio of upper end consumptions rates from the studies cited in Section 
7 of the BHHRA with the mean consumption rates from the same studies, as follows: 

Adult Fisher consumption of fish [source: CSFII (USDA1998)]: 

142 g/day divided by 7.5 g/day = 20 (after rounding) 
              

Where: 
142 g/day = 99th percentile rate from study, freshwater and estuarine fish and 
shellfish. Highest rate used in BHHRA. 
7.5 g/day = mean rate from study. 

 

Tribal Fisher consumption of fish [source: CRITFC 1994]: 

175 g/day divided by 63 d/day = 3 (after rounding) 
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Where: 

175 g/day = 95th percentile rate from study.  Highest rate used in BHHRA. 
63 g/day = mean rate from study. 

 

Adult Fisher consumption of shellfish  [source: CSFII (USDA1998)]: 

18 g/day divided by 3.3 g/day = 5 (after rounding) 
 
Where: 

18 g/day = 95th percentile rate for shellfish in freshwater and estuarine habitats 
combined, from study. Highest rate used in BHHRA. 
3.3 g/day = mean rate from study.  

2.4 ASSUMPTIONS ABOUT A MULTIPLE SPECIES DIET 

The adult and child fisher multiple species diet assumes equal proportions of all four 
resident fish species.  The adult and child tribal fisher multiple species diet consists of 
equal proportions of the four resident fish species, as well as dietary percentages of 
salmon, lamprey, and sturgeon that come from the CRITFC Fish Consumption Survey 
(CRITFC 1994).  The uncertainty for assumptions for a multispecies diet are associated 
with both lack of knowledge and variability, given that the preference for fish species 
consumed may both be uncertain and vary from member to member of the receptor 
population.  Uncertainties associated with these assumptions were evaluated by 
comparing risks from single-species diets with the risks from the multi-species diets, to 
encompass the full range of possible dietary proportions from each species of fish. 

The cancer risk estimates from consumption of whole body fish tissue of a single species 
by an adult fisher ranged from 1 to 8 times the same cancer risk estimates from an 
equally proportioned multi-species diet.  The cancer risk estimates from consumption of 
fillet fish tissue of a single species by an adult fisher ranged from 0.1 to 7 times the same 
risks from an equally proportioned multi-species diet.  This indicates that assuming an 
individual consumes only a single species of fillet tissue could over estimate risks by a 
factor of up to 7. 

2.5 USING 5-10 SAMPLES TO CALCULATE THE 95% UCL ON THE MEAN 

Using less than ten sample results to calculate a 95% UCL on the mean increases the 
uncertainty associated with the 95% UCL for certain calculation methods.  This 
uncertainty is associated with lack of knowledge given the direct relationship between 
sample size and statistical power of calculating the 95% UCL on the mean of a 
population of sample concentrations.  The Study Area-wide fish tissue EPCs that were 
calculated as 95% UCL on the mean concentrations using less than 10 samples included 
the Study Area-wide EPCs for whole body tissue of brown bullhead and fillet tissue of 
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common carp.  The maximum EPCs for the individual exposure points for whole body 
brown bullhead and fillet common carp were up to two times higher than the Study Area-
wide EPCs.  

The range of the magnitude of difference in the EPCs for which the 95% UCL was 
calculated with less than 10 samples and the Study Area-wide EPCs. There was a 1 to 2-
fold difference in the EPCs.    

2.6 USING THE MAXIMUM CONCENTRATION TO REPRESENT EXPOSURE   

An evaluation was performed to quantify the range of uncertainty associated with using 
the maximum concentration to represent exposure, which was done in exposure areas 
with less than five detected concentrations.  This uncertainty is associated with lack of 
knowledge given that increased sample size would reduce the lack of knowledge 
regarding the population distributions of sample concentrations.  The use of maximum 
detected concentrations as EPCs for exposure areas with less than 5 detected 
concentrations was agreed upon with EPA as described in Attachment F1.  The 
evaluation of this uncertainty included outlier tests and comparisons of maximum 
concentrations to mean concentrations for the same exposure area that are provided in 
Tables F5-2 to F5-6. 

For in-water sediment, there were only two cases for which the maximum detected 
concentration was used as the EPC and the risk estimate was greater than 1 x 10-6: 
exposure by a tribal fisher at the exposure points RM 1.5 E (benzo[a]pyrene) and RM 11 
E (PCB congeners).   

For the calculation of all shellfish station tissue EPCs, the maximum concentrations were 
used because less than 5 composite tissue samples were collected per station.  Outlier 
tests were performed using ProUCL Version 4.00.02 in order to explore the influence of 
using maximum detected concentrations to calculate shellfish tissue EPCs.  The results of 
the outlier tests, summarized in Table F5-2, indicate that the shellfish tissue outliers are 
for portions of the Study Area that are also associated with risk estimates exceeding 1 x 
10-6 for other exposure scenarios (e.g., direct contact with in-water sediment).  For 
instance, the in-water sediment EPC for benzo(a)pyrene at RM 6 West resulted in risk 
estimates above 1 x 10-6 for direct exposure by an in-water worker, tribal fisher, and high 
and low frequency fishers.  The outlier tests provide information on the spatial variability 
of risk estimates for which the maximum concentration was used though do not decrease 
the uncertainty associated with using the maximum concentrations to estimate risks.  As 
shown in Tables F5-3 through F5-6, the ratios of the maximum concentrations to the 
mean concentrations are generally within an order of magnitude. 

There was one smallmouth bass sample collected during the Round 3 sampling effort at 
RM 10 E (LW3-SB010E-C00B) with anomalously high detected concentrations of lead 
and antimony in the tissue analyzed as whole body without fillet.  The tissue sample was 
reanalyzed, as described in the Round 3B Fish and Invertebrate Tissue and Collocated 
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Sediment Data Report, Addendum 1 (Integral 2008).  Due to the consistently high 
detection of these compounds in this sample, the results of the lead and antimony 
analyses for this sample were averaged for use in the BHHRA.  The lead concentration in 
body without fillet tissue for this sample is 1640 mg/kg, which is over 160 times higher 
than the next highest lead concentration for smallmouth bass in the Study Area.  The 
antimony concentration in body without fillet tissue for this sample is 8.41 mg/kg, which 
is also approximately 160 times higher than the next highest antimony concentration in 
smallmouth bass for the Study Area.  As discussed in the Round 3B Fish and Invertebrate 
Tissue and Collocated Sediment Data Report, Addendum 1, these elevated concentrations 
are consistent with what would be expected from fish that swallowed fishing gear 
containing lead and antimony or other similar metal objects.  These concentrations may 
not be representative of tissue concentrations resulting from exposure to CERCLA-
related contamination within the Study Area.  However, these concentrations were used 
with the corresponding fillet concentrations to calculate a whole body concentration for 
use in the BHHRA, which was also anomalously high.  The concentrations of lead and 
antimony for this sample (LW3-SB010E-C00WB) were the maximum concentrations for 
the RM 10 E smallmouth bass exposure area, and due to the low number of smallmouth 
bass samples within the exposure area, they were used as the EPCs.  The maximum 
concentrations of this sample are an extremely conservative estimate of exposure from 
this river mile stretch, and do not represent average exposure from smallmouth bass 
tissue at this exposure area.  The concentrations from this sample were also used in the 
calculation of Study Area-wide EPCs for smallmouth bass, creating a high bias in the 
dataset.  Although lead would still be a chemical of concern (COC) for smallmouth bass 
if this sample were removed from the dataset, antimony would not be a COC.  

2.7 POSSIBLE EFFECTS OF PREPARATION AND COOKING METHODS.   

As discussed in Section 7 of the BHHRA, cooking and preparation methods of fish tissue 
can modify the amount of contaminant ingested by fish consumers.  The uncertainty for 
possible effects of preparation and cooking methods are associated with both lack of 
knowledge and variability, given that the preference for fish preparation methods may 
both be uncertain and vary from member to member of the receptor population.  
Furthermore, there is variability in the degree of cooking loss for each preparation 
method.  The results of a study by Wilson et al (1998) were used to bound the magnitude 
of uncertainty associated with the BHHRA, which did not account for possible effects of 
preparation and cooking.  The Wilson study showed that PCB concentrations would be 
reduced by a factor up to 87%, depending on cooking methods.  The corresponding range 
of the magnitude of uncertainty in PCB concentrations is 0 to 10. 

2.8 BIOAVAILABILITY OF CHEMICALS 

Studies have shown that conditions in environmental media (e.g., pH, organic carbon 
content) can affect the bioavailability of a chemical (Ruby et al. 1999, Pu et al. 2003, 
Saghir et al. 2007) by a magnitude of up to ten.  This uncertainty is associated with both 
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lack of knowledge and variability.  The uncertainty is associated lack of knowledge 
because of the restrictions of scientific study to limit the number of environmental 
conditions, test organisms, and chemicals evaluated for bioavailability.  This uncertainty 
is also associated with the temporal and spatial variability of conditions in environmental 
media (e.g., pH, organic carbon content) over the exposure duration and exposure area 
for each exposure scenario.  

2.9 TOXICITY VALUES FOR POLYCHLORINATED BIPHENYLS AND 
APPLICABILITY TO ENVIRONMENTAL DATA 

As discussed in Section 7, uncertainties exist in the toxicity values for PCBs and their 
applicability to environmental data.  This uncertainty was bounded for the purposes of 
this uncertainty analysis by calculating the ratio of the oral slope factors for High Risk 
PCBs to Low Risk PCBs, as follows: 

2.0 Oral Slope Factor for High Risk PCBs   =    30 (after rounding) 
0.07 Oral Slope Factor of Low Risk PCBs 

This uncertainty is associated with the lack of knowledge of toxicity of PCBs mixtures 
present in the environmental media evaluated under each exposure scenario and exposure 
point.  

2.10 RISKS FROM CUMULATIVE OR OVERLAPPING SCENARIOS 

In calculating the cumulative risks from overlapping scenarios, the maximum cancer risk 
and noncancer hazard for each RME scenario was used, respectively.  The uncertainty 
associated with this calculation was determined by comparing the difference between 
summing the maximum for each RME scenario and summing the respective minimum 
cancer risk and noncancer hazard estimates for each RME scenario. The differences 
ranged from a ratio of 1 to 700 for noncancer hazards, and 1 to 400 for cancer risks.  This 
uncertainty is associated with both lack of knowledge and variability.  There is a lack of 
knowledge of the true extent to which exposure scenarios overlap and the true extent of 
overlapping exposure scenarios may vary from member to member of the population.  
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Table F5-1 
Comparison of EPCs and Risks on Human Health from Tissue Ingestion based on BHHRA
Dataset with and without N-Qualified Data

Species  (Tissue Type) Exposure Area CAS Analyte Total 
Samples ND's ND>Max Det Mean Max Det Data Distribution 95% UCL Method

95%UCL 
Value 

(ProUCL)
Excluding N-Qual Including N-Qual Units

Black Crappie FZ 3-6 76-44-8 Heptachlor No longer a COPC 1.8E+00 ug/kg

(Whole Body) 87-68-3 Hexachlorobutadiene No longer a COPC 1.4E+00 ug/kg
Total Chlordanes Total Chlordanes No longer a COPC 9.7E+00 ug/kg
Total DDT Total DDT 1.0E+01 1.5E+01 ug/kg
Total Endosulfan Total Endosulfan No longer a COPC 1.1E+00 ug/kg

FZ 6-9 319-84-6 alpha-Hexachlorocyclohexane No longer a COPC 1.4E+00 ug/kg
60-57-1 Dieldrin No longer a COPC 2.5E+00 ug/kg
118-74-1 Hexachlorobenzene No longer a COPC 8.1E+00 ug/kg
87-68-3 Hexachlorobutadiene No longer a COPC 2.3E+00 ug/kg
Total Chlordanes Total Chlordanes No longer a COPC 6.5E+00 ug/kg
Total DDT Total DDT 1.5E+01 2.2E+01 ug/kg

Study Area-Wide 319-84-6 alpha-Hexachlorocyclohexane No longer a COPC 1.4E+00 ug/kg
60-57-1 Dieldrin No longer a COPC 2.5E+00 ug/kg
76-44-8 Heptachlor No longer a COPC 1.8E+00 ug/kg
118-74-1 Hexachlorobenzene No longer a COPC 8.1E+00 ug/kg
87-68-3 Hexachlorobutadiene No longer a COPC 2.3E+00 ug/kg
Total Chlordanes Total Chlordanes No longer a COPC 9.7E+00 ug/kg
Total DDT Total DDT 1.5E+01 2.2E+01 ug/kg
Total Endosulfan Total Endosulfan No longer a COPC 1.1E+00 ug/kg

Brown Bullhead FZ 3-6 58-89-9 gamma-Hexachlorocyclohexane No longer a COPC 2.6E+00 ug/kg
(Whole Body) 60-57-1 Dieldrin No longer a COPC 1.5E+00 ug/kg

72-43-5 Methoxychlor No longer a COPC 1.1E+00 ug/kg
Total Chlordanes Total Chlordanes 3 2 0 2.3E+01 6.7E+01 6.7E+01 6.7E+01 ug/kg
Total DDD Total DDD 3 1 0 4.8E+00 7.4E+00 7.4E+00 1.0E+01 ug/kg
Total DDT Total DDT 2 0 0 1.5E+01 2.4E+01 2.4E+01 3.8E+01 ug/kg
Total Endosulfan Total Endosulfan No longer a COPC 8.6E+00 ug/kg

FZ 6-9 58-89-9 gamma-Hexachlorocyclohexane No longer a COPC 1.9E+00 ug/kg
Total Chlordanes Total Chlordanes 3 3 0 ND ND ND 7.8E+00 ug/kg
Total DDD Total DDD 3 0 0 1.1E+01 1.3E+01 1.3E+01 2.5E+01 ug/kg
Total DDE Total DDE 3 1 0 2.9E+01 5.8E+01 5.8E+01 5.8E+01 ug/kg
Total DDT Total DDT 3 1 0 2.5E+01 4.6E+01 4.6E+01 5.8E+01 ug/kg

Study Area-Wide 58-89-9 gamma-Hexachlorocyclohexane No longer a COPC 2.6E+00 ug/kg
60-57-1 Dieldrin No longer a COPC 1.9E+00 ug/kg
72-43-5 Methoxychlor No longer a COPC 1.1E+00 ug/kg
Total Chlordanes Total Chlordanes 6 5 0 1.3E+01 6.7E+01 6.7E+01 6.7E+01 ug/kg
Total DDD Total DDD 5 0 0 9.5E+00 1.3E+01 Normal 95% Student's-t UCL 1.2E+01 1.2E+01 1.8E+01 ug/kg
Total DDE Total DDE 5 0 0 4.6E+01 7.0E+01 Normal 95% Student's-t UCL 6.3E+01 6.3E+01 6.0E+01 ug/kg
Total DDT Total DDT 5 1 0 2.1E+01 4.6E+01 4.6E+01 4.4E+01 ug/kg
Total Endosulfan Total Endosulfan No longer a COPC 8.6E+00 ug/kg

Smallmouth Bass RM 7 Total Chlordanes Total Chlordanes 5 3 0 7.9E+00 1.3E+01 1.3E+01 1.9E+01 ug/kg
(Whole Body)

Study Area-Wide Total Chlordanes Total Chlordanes 32 14 1 9.5E+00 2.2E+01 gamma    95% KM (t) UCL 1.2E+01 1.2E+01 1.2E+01 ug/kg

Excluding N-Qual 95UCL/Max Exposure Point Concentration
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Table F5-1 
Comparison of EPCs and Risks on Human Health from Tissue Ingestion based on BHHRA
Dataset with and without N-Qualified Data

Species  (Tissue Type) Exposure Area CAS Analyte Total 
Samples ND's ND>Max Det Mean Max Det Data Distribution 95% UCL Method

95%UCL 
Value 

(ProUCL)
Excluding N-Qual Including N-Qual Units

Excluding N-Qual 95UCL/Max Exposure Point Concentration

Common Carp FZ 3-6 Total DDT Total DDT 3 0 0 1.0E+01 2.4E+01 2.4E+01 4.7E+01 ug/kg
(Whole Body) Total DDD Total DDD 3 0 0 8.0E+01 1.7E+02 1.7E+02 1.7E+02 ug/kg

Total Chlordanes Total Chlordanes 3 3 -- ND 2.3E+01 ug/kg
72-43-5 Methoxychlor 2 2 -- ND 4.2E+00 ug/kg

FZ 6-9 Total Endosulfan Total Endosulfan ND 1.4E+01 ug/kg
Total Chlordanes Total Chlordanes ND 2.4E+01 ug/kg

FZ 4-8 78763-54-9 Butyltin ion ND 2.1E+00 ug/kg

Study Area-Wide 78763-54-9 Butyltin ion 7 1 0 5.5E+00 2.7E+01 Approx. Gamma   95% KM (Chebyshev) UCL 2.1E+01 2.1E+01 1.7E+01 ug/kg
Total DDT Total DDT 15 5 0 4.5E+00 2.4E+01 Lognormal    99% KM (Chebyshev) UCL 2.2E+01 1.9E+01 ug/kg
Total DDD Total DDD 15 0 0 7.4E+01 2.9E+02 Approx. Gamma 95% Approximate Gamma UCL 1.2E+02 1.2E+02 ug/kg
Total Chlordanes Total Chlordanes 15 6 2 1.1E+01 1.5E+01 Normal 95% KM (t) UCL 1.3E+01 1.3E+01 1.6E+01 ug/kg
72-43-5 Methoxychlor 14 13 13 6.2E-03 6.2E-03 6.2E-03 4.2E+00 ug/kg
Total Endosulfan Total Endosulfan 15 6 6 7.3E-01 9.9E-01 Normal 95% Student's-t UCL 8.2E-01 8.2E-01 3.7E+00 ug/kg

SHELLFISH

Clam RM 6 East Total Chlordanes Total Chlordanes 2 1 0 1.8E+00 2.9E+00 2.9E+00 6.1E+00 ug/kg
(Undepurated) Total DDE Total DDE 2 1 0 5.0E+00 9.4E+00 9.4E+00 9.4E+00 ug/kg

Total DDD Total DDD 1 0 0 6.4E+00 6.4E+00 6.4E+00 6.4E+00 ug/kg
319-85-7 beta-Hexachlorocyclohexane No longer a COPC 1.2E+00 ug/kg
1024-57-3 Heptachlor epoxide 1 0 0 5.2E-02 5.2E-02 5.2E-02 2.1E+00 ug/kg

RM 7 West Total Chlordanes Total Chlordanes 5 2 2 3.9E+00 5.1E+00 5.1E+00 7.8E+00 ug/kg
Total DDE Total DDE 5 0 0 4.2E+01 1.1E+02 normal Use 95% Student's-t UCL 7.8E+01 7.8E+01 7.8E+01 ug/kg
1024-57-3 Heptachlor epoxide 4 1 1 6.7E-02 8.7E-02 8.7E-02 1.3E+00 ug/kg

Study Area-Wide Total Chlordanes Total Chlordanes 41 3 0 3.9E+00 1.6E+01 non-parametric   95% KM (Chebyshev) UCL 5.5E+00 5.5E+00 5.9E+00 ug/kg
Total DDE Total DDE 41 1 0 1.8E+01 1.1E+02 non-parametric   95% KM (Chebyshev) UCL 3.1E+01 3.1E+01 3.1E+01 ug/kg
Total DDD Total DDD 40 0 0 2.5E+01 2.4E+02 non-parametric 99% Chebyshev (Mean, Sd) U 1.0E+02 1.0E+02 5.8E+01 ug/kg
319-85-7 beta-Hexachlorocyclohexane No longer a COPC 1.2E+00 ug/kg
1024-57-3 Heptachlor epoxide 39 4 1 5.6E-02 1.1E-01 gamma   95% KM (BCA) UCL 6.3E-02 6.3E-02 4.0E-01 ug/kg

Crayfish 02R001 Total Chlordanes Total Chlordanes 1 1 ND ND ND 3.1E+00 ug/kg
(Whole Body) 02R001 Total DDE Total DDE 1 1 ND ND ND 3.4E+00 ug/kg

02R001 Total DDT Total DDT 1 1 ND ND ND 8.2E+00 ug/kg
02R001
02R015 72-20-8 Endrin 0 0 NA 1.8E+00 ug/kg
02R015 Total Chlordanes Total Chlordanes 1 1 ND ND ND 3.3E+00 ug/kg
02R015 Total DDT Total DDT 1 1 ND ND ND 1.0E+01 ug/kg
02R015
03R001 Total DDT Total DDT 1 1 ND ND ND 3.E+00 ug/kg
03R001 Total Endosulfan Total Endosulfan 0 0 NA 1.0E+00 ug/kg
03R001
03R002 72-20-8 Endrin 0 0 NA 1.E+00 ug/kg
03R002 Total DDT Total DDT 1 1 ND ND ND 3.E+00 ug/kg
03R002 Total Endosulfan Total Endosulfan 0 0 NA 1.E+00 ug/kg
03R002
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Table F5-1 
Comparison of EPCs and Risks on Human Health from Tissue Ingestion based on BHHRA
Dataset with and without N-Qualified Data

Species  (Tissue Type) Exposure Area CAS Analyte Total 
Samples ND's ND>Max Det Mean Max Det Data Distribution 95% UCL Method

95%UCL 
Value 

(ProUCL)
Excluding N-Qual Including N-Qual Units

Excluding N-Qual 95UCL/Max Exposure Point Concentration

03R003 72-20-8 Endrin 0 0 NA 1.E+00 ug/kg
03R003 Total DDE Total DDE 1 1 ND ND ND 4.E+00 ug/kg
03R003 Total DDT Total DDT 0 0 NA 6.9E+00 ug/kg
03R003 Total Endosulfan Total Endosulfan 0 0 NA 1.E+00 ug/kg
03R003
03R004 Total DDE Total DDE 1 1 ND ND ND 4.E+00 ug/kg
03R004 Total DDT Total DDT 1 0 2.9E+00 2.9E+00 3.E+00 5.E+00 ug/kg
03R004 Total PCB_Congeners Total PCB_Congeners 1 0 3.2E+04 3.2E+04 3.E+04 3.E+04 pg/g
03R004 Total PCBs, Adjusted Total PCBs, Adjusted 1 0 2.7E+04 2.7E+04 3.E+04 3.E+04 pg/g
03R004
03R005 72-20-8 Endrin 0 0 NA 3.E+00 ug/kg
03R005 Total Chlordanes Total Chlordanes 1 1 ND ND ND 3.E+00 ug/kg
03R005 Total Endosulfan Total Endosulfan 0 0 NA 2.E+00 ug/kg
03R005
03R032 Total DDT Total DDT 0 0 NA 4.E+00 ug/kg

04R002 Total DDT Total DDT 1 1 ND ND ND 2.E+00 ug/kg

04R003 Total DDD Total DDD 1 1 ND ND ND 2.E+00 ug/kg
04R003 Total DDE Total DDE 1 1 ND ND ND 7.E+00 ug/kg
04R003 Total Endosulfan Total Endosulfan 0 0 NA 2.E+00 ug/kg

04R004 Total Chlordanes Total Chlordanes 2 2 ND ND ND 5.E+00 ug/kg
04R004 Total DDT Total DDT 2 2 ND ND ND 3.E+00 ug/kg

05R001 Total Chlordanes Total Chlordanes 1 1 ND ND ND 4.E+00 ug/kg
05R001 Total DDT Total DDT 1 1 ND ND ND 2.E+00 ug/kg
05R001 Total Endosulfan Total Endosulfan 0 0 NA 2.E+00 ug/kg

05R003 72-20-8 Endrin 0 0 NA 1.E+00 ug/kg
05R003 Total DDE Total DDE 1 0 6.6E+00 6.6E+00 6.6E+00 8.E+00 ug/kg
05R003 Total Endosulfan Total Endosulfan 0 0 NA 1.E+00 ug/kg

06R001 Total DDT Total DDT 1 1 ND ND ND 2.E+00 ug/kg

06R004 Total DDD Total DDD 2 1 0 2.0E+00 3.4E+00 3.4E+00 1.E+01 ug/kg
06R004 Total DDT Total DDT 2 2 ND ND ND 3.E+00 ug/kg

07R003 Total DDT Total DDT 1 0 1.4E+01 1.4E+01 1.4E+01 2.E+01 ug/kg

07R004 Total DDT Total DDT 1 1 ND ND ND 2.E+00 ug/kg

07R006 Total DDD Total DDD 0 0 NA 2.E+01 ug/kg
07R006 Total DDT Total DDT 1 0 1.0E+01 1.0E+01 1.0E+01 1.3E+01 ug/kg

08R001 Total DDT Total DDT 1 1 ND ND ND 8.7E+00 ug/kg

08R002 Total DDT Total DDT 1 1 ND ND ND 3.4E+00 ug/kg

08R003 Total DDE Total DDE 1 1 ND ND ND 3.9E+00 ug/kg
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Table F5-1 
Comparison of EPCs and Risks on Human Health from Tissue Ingestion based on BHHRA
Dataset with and without N-Qualified Data

Species  (Tissue Type) Exposure Area CAS Analyte Total 
Samples ND's ND>Max Det Mean Max Det Data Distribution 95% UCL Method

95%UCL 
Value 

(ProUCL)
Excluding N-Qual Including N-Qual Units

Excluding N-Qual 95UCL/Max Exposure Point Concentration

09R001 Total DDE Total DDE 2 1 0 1.3E+00 2.1E+00 2.1E+00 2.4E+00 ug/kg

CR05W 78763-54-9 Butyltin ion 0 0 NA 3.6E-01 ug/kg

Study Area-Wide 78763-54-9 Butyltin ion 4 0 1.3E+00 4.6E+00 4.6E+00 4.6E+00 ug/kg
72-20-8 Endrin 26 25 25 1.2E-03 1.2E-03 1.2E-03 5.0E-01 ug/kg
Total Chlordanes Total Chlordanes 31 26 26 3.0E-01 5.6E-01 normal Use 95% Student's-t UCL 4.5E-01 4.5E-01 1.3E+00 ug/kg
Total DDD Total DDD 30 23 0 6.8E-01 4.1E+00 gamma   95% KM (t) UCL 8.6E-01 8.6E-01 2.9E+00 ug/kg
Total DDE Total DDE 31 5 0 5.6E+00 5.2E+01 lognormal   95% KM (Chebyshev) UCL 1.3E+01 1.3E+01 1.3E+01 ug/kg
Total DDT Total DDT 28 23 0 2.1E+00 1.4E+01 normal   95% KM (t) UCL 2.9E+00 2.9E+00 5.3E+00 ug/kg
Total Endosulfan Total Endosulfan 24 21 0 6.8E-01 3.1E+00 -- -- -- 3.1E+00 1.4E+00 ug/kg
Total PCB_Congeners Total PCB_Congeners 14 0 1.3E+05 1.2E+06 lognormal e 95% Chebyshev (MVUE) U 2.4E+05 2.4E+05 4.9E+05 pg/g
Total PCBs, Adjusted Total PCBs, Adjusted 14 0 1.3E+05 1.1E+06 lognormal e 95% Chebyshev (MVUE) U 2.3E+05 2.3E+05 4.7E+05 pg/g

DO NOT QUOTE OR CITE
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Table F5-1 
Comparison of EPCs and Risks on Human Health from Tissue Ingestion based on BHHRA
Dataset with and without N-Qualified Data

Species  (Tissue Type) Exposure Area CAS Analyte

Black Crappie FZ 3-6 76-44-8 Heptachlor

(Whole Body) 87-68-3 Hexachlorobutadiene
Total Chlordanes Total Chlordanes
Total DDT Total DDT
Total Endosulfan Total Endosulfan

FZ 6-9 319-84-6 alpha-Hexachlorocyclohexane
60-57-1 Dieldrin
118-74-1 Hexachlorobenzene
87-68-3 Hexachlorobutadiene
Total Chlordanes Total Chlordanes
Total DDT Total DDT

Study Area-Wide 319-84-6 alpha-Hexachlorocyclohexane
60-57-1 Dieldrin
76-44-8 Heptachlor
118-74-1 Hexachlorobenzene
87-68-3 Hexachlorobutadiene
Total Chlordanes Total Chlordanes
Total DDT Total DDT
Total Endosulfan Total Endosulfan

Brown Bullhead FZ 3-6 58-89-9 gamma-Hexachlorocyclohexane
(Whole Body) 60-57-1 Dieldrin

72-43-5 Methoxychlor
Total Chlordanes Total Chlordanes
Total DDD Total DDD
Total DDT Total DDT
Total Endosulfan Total Endosulfan

FZ 6-9 58-89-9 gamma-Hexachlorocyclohexane
Total Chlordanes Total Chlordanes
Total DDD Total DDD
Total DDE Total DDE
Total DDT Total DDT

Study Area-Wide 58-89-9 gamma-Hexachlorocyclohexane
60-57-1 Dieldrin
72-43-5 Methoxychlor
Total Chlordanes Total Chlordanes
Total DDD Total DDD
Total DDE Total DDE
Total DDT Total DDT
Total Endosulfan Total Endosulfan

Smallmouth Bass RM 7 Total Chlordanes Total Chlordanes
(Whole Body)

Study Area-Wide Total Chlordanes Total Chlordanes

CSFo Excluding N-Qual Including N-Qual RfDo Excluding N-Qual Including N-Qual

Lower 4.5E+00 No longer a COPC 9.E-06 5.0E-04 No longer a COPC 9.E-03

Lower 7.8E-02 No longer a COPC 1.E-07 1.0E-03 No longer a COPC 4.E-03
Lower 3.5E-01 No longer a COPC 4.E-06 5.0E-04 No longer a COPC 5.E-02
Lower 3.4E-01 4.E-06 5.E-06 5.0E-04 5.E-02 8.E-02
Lower -- No longer a COPC -- 6.0E-03 No longer a COPC 5.E-04

Lower 6.3E+00 No longer a COPC 9.E-06 8.0E-03 No longer a COPC 4.E-04
Lower 1.6E+01 No longer a COPC 4.E-05 5.0E-05 No longer a COPC 1.E-01
Lower 1.6E+00 No longer a COPC 1.E-05 8.0E-04 No longer a COPC 3.E-02
Lower 7.8E-02 No longer a COPC 2.E-07 1.0E-03 No longer a COPC 6.E-03
Lower 3.5E-01 No longer a COPC 2.E-06 5.0E-04 No longer a COPC 3.E-02
Lower 3.4E-01 5.E-06 8.E-06 5.0E-04 8.E-02 1.E-01

Lower 6.3E+00 No longer a COPC 9.E-06 8.0E-03 No longer a COPC 4.E-04
Lower 1.6E+01 No longer a COPC 4.E-05 5.0E-05 No longer a COPC 1.E-01
Lower 4.5E+00 No longer a COPC 9.E-06 5.0E-04 No longer a COPC 9.E-03
Lower 1.6E+00 No longer a COPC 1.E-05 8.0E-04 No longer a COPC 3.E-02
Lower 7.8E-02 No longer a COPC 2.E-07 1.0E-03 No longer a COPC 6.E-03
Lower 3.5E-01 No longer a COPC 4.E-06 5.0E-04 No longer a COPC 5.E-02
Lower 3.4E-01 5.E-06 8.E-06 5.0E-04 8.E-02 1.E-01
Lower -- No longer a COPC -- 6.0E-03 No longer a COPC 5.E-04

Lower 1.1E+00 No longer a COPC 3.E-06 3.0E-04 No longer a COPC 2.E-02
Lower 1.6E+01 No longer a COPC 3.E-05 5.0E-05 No longer a COPC 8.E-02
Lower -- No longer a COPC -- 5.0E-03 No longer a COPC 6.E-04

No Change 3.5E-01 3.E-05 3.E-05 5.0E-04 3.E-01 3.E-01
Lower 2.4E-01 2.E-06 3.E-06 5.0E-04 4.E-02 5.E-02
Lower 3.4E-01 9.E-06 1.E-05 5.0E-04 1.E-01 2.E-01
Lower -- No longer a COPC -- 6.0E-03 No longer a COPC 4.E-03

Lower 1.1E+00 No longer a COPC 2.E-06 3.0E-04 No longer a COPC 2.E-02
Lower 3.5E-01 ND 3.E-06 5.0E-04 ND 4.E-02
Lower 2.4E-01 3.E-06 6.E-06 5.0E-04 7.E-02 1.E-01

No Change 3.4E-01 2.E-05 2.E-05 5.0E-04 3.E-01 3.E-01
Lower 3.4E-01 2.E-05 2.E-05 5.0E-04 2.E-01 3.E-01

Lower 1.1E+00 No longer a COPC 3.E-06 3.0E-04 No longer a COPC 2.E-02
Lower 1.6E+01 No longer a COPC 3.E-05 5.0E-05 No longer a COPC 1.E-01
Lower -- No longer a COPC -- 5.0E-03 No longer a COPC 6.E-04

No Change 3.5E-01 3.E-05 3.E-05 5.0E-04 3.E-01 3.E-01
Lower 2.4E-01 3.E-06 5.E-06 5.0E-04 6.E-02 9.E-02
Higher 3.4E-01 2.E-05 2.E-05 5.0E-04 3.E-01 3.E-01
Higher 3.4E-01 2.E-05 2.E-05 5.0E-04 2.E-01 2.E-01
Lower -- No longer a COPC -- 6.0E-03 No longer a COPC 4.E-03

Lower 3.5E-01 5.E-06 7.E-06 5.0E-04 6.E-02 9.E-02

Lower 3.5E-01 4.E-06 5.E-06 5.0E-04 6.E-02 6.E-02

EPC w/o 
N-Qual higher or 

lower?

Resulting Risk (175 g/d ingestion, Adult) Resulting HQ (175 g/d ingestion, Adult)
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Table F5-1 
Comparison of EPCs and Risks on Human Health from Tissue Ingestion based on BHHRA
Dataset with and without N-Qualified Data

Species  (Tissue Type) Exposure Area CAS Analyte

Common Carp FZ 3-6 Total DDT Total DDT
(Whole Body) Total DDD Total DDD

Total Chlordanes Total Chlordanes
72-43-5 Methoxychlor

FZ 6-9 Total Endosulfan Total Endosulfan
Total Chlordanes Total Chlordanes

FZ 4-8 78763-54-9 Butyltin ion

Study Area-Wide 78763-54-9 Butyltin ion
Total DDT Total DDT
Total DDD Total DDD
Total Chlordanes Total Chlordanes
72-43-5 Methoxychlor
Total Endosulfan Total Endosulfan

SHELLFISH

Clam RM 6 East Total Chlordanes Total Chlordanes
(Undepurated) Total DDE Total DDE

Total DDD Total DDD
319-85-7 beta-Hexachlorocyclohexane
1024-57-3 Heptachlor epoxide

RM 7 West Total Chlordanes Total Chlordanes
Total DDE Total DDE
1024-57-3 Heptachlor epoxide

Study Area-Wide Total Chlordanes Total Chlordanes
Total DDE Total DDE
Total DDD Total DDD
319-85-7 beta-Hexachlorocyclohexane
1024-57-3 Heptachlor epoxide

Crayfish 02R001 Total Chlordanes Total Chlordanes
(Whole Body) 02R001 Total DDE Total DDE

02R001 Total DDT Total DDT
02R001
02R015 72-20-8 Endrin
02R015 Total Chlordanes Total Chlordanes
02R015 Total DDT Total DDT
02R015
03R001 Total DDT Total DDT
03R001 Total Endosulfan Total Endosulfan
03R001
03R002 72-20-8 Endrin
03R002 Total DDT Total DDT
03R002 Total Endosulfan Total Endosulfan
03R002

CSFo Excluding N-Qual Including N-Qual RfDo Excluding N-Qual Including N-Qual

EPC w/o 
N-Qual higher or 

lower?

Resulting Risk (175 g/d ingestion, Adult) Resulting HQ (175 g/d ingestion, Adult)

Lower 3.4E-01 9.E-06 2.E-05 5.0E-04 1.E-01 2.E-01
No Change 2.4E-01 4.E-05 4.E-05 5.0E-04 9.E-01 9.E-01

Lower 3.5E-01 ND 9.E-06 5.0E-04 ND 1.E-01
Lower -- ND -- 5.0E-03 ND 2.E-03

Lower -- ND -- 6.0E-03 ND 6.E-03
Lower 3.5E-01 ND 9.E-06 5.0E-04 ND 1.E-01

Lower -- ND -- 3.0E-04 ND 2.E-02

Higher -- -- -- 3.0E-04 2.E-01 1.E-01
Higher 3.4E-01 8.E-06 7.E-06 5.0E-04 1.E-01 1.E-01
Lower 2.4E-01 3.E-05 3.E-05 5.0E-04 6.E-01 6.E-01
Lower 3.5E-01 5.E-06 6.E-06 5.0E-04 7.E-02 8.E-02
Lower -- -- -- 5.0E-03 3.E-06 2.E-03
Lower -- -- -- 6.0E-03 3.E-04 2.E-03

Lower 3.5E-01 1.E-07 2.E-07 5.0E-04 2.E-03 3.E-03
No Change 3.4E-01 4.E-07 4.E-07 5.0E-04 5.E-03 5.E-03
No Change 2.4E-01 2.E-07 2.E-07 5.0E-04 3.E-03 3.E-03

Lower 1.8E+00 No longer a COPC 2.E-07 6.0E-04 No longer a COPC 5.E-04
Lower 9.1E+00 5.E-08 2.E-06 1.3E-05 1.E-03 4.E-02

Lower 3.5E-01 2.E-07 3.E-07 5.0E-04 3.E-03 4.E-03
Lower 3.4E-01 3.E-06 3.E-06 5.0E-04 4.E-02 4.E-02
Lower 9.1E+00 9.E-08 1.E-06 1.3E-05 2.E-03 3.E-02

Lower 3.5E-01 2.E-07 2.E-07 5.0E-04 3.E-03 3.E-03
Lower 3.4E-01 1.E-06 1.E-06 5.0E-04 2.E-02 2.E-02
Higher 2.4E-01 3.E-06 2.E-06 5.0E-04 5.E-02 3.E-02
Lower 1.8E+00 No longer a COPC 2.E-07 6.0E-04 No longer a COPC 5.E-04
Lower 9.1E+00 6.E-08 4.E-07 1.3E-05 1.E-03 8.E-03

Lower 3.5E-01 ND 1.E-07 5.0E-04 ND 2.E-03
Lower 3.4E-01 ND 1.E-07 5.0E-04 ND 2.E-03
Lower 3.4E-01 ND 3.E-07 5.0E-04 ND 4.E-03

Lower -- NA -- 3.0E-04 NA 2.E-03
Lower 3.5E-01 ND 1.E-07 5.0E-04 ND 2.E-03
Lower 3.4E-01 ND 4.E-07 5.0E-04 ND 5.E-03

Lower 3.4E-01 ND 1.E-07 5.0E-04 ND 1.E-03
Lower -- NA -- 6.0E-03 NA 4.E-05

Lower -- NA -- 3.0E-04 NA 1.E-03
Lower 3.4E-01 ND 1.E-07 5.0E-04 ND 1.E-03
Lower -- NA -- 6.0E-03 NA 6.E-05

Resulting Risk (18 g/d ingestion, Adult) Resulting HQ (18 g/d ingestion, Adult)
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Table F5-1 
Comparison of EPCs and Risks on Human Health from Tissue Ingestion based on BHHRA
Dataset with and without N-Qualified Data

Species  (Tissue Type) Exposure Area CAS Analyte

03R003 72-20-8 Endrin
03R003 Total DDE Total DDE
03R003 Total DDT Total DDT
03R003 Total Endosulfan Total Endosulfan
03R003
03R004 Total DDE Total DDE
03R004 Total DDT Total DDT
03R004 Total PCB_Congeners Total PCB_Congeners
03R004 Total PCBs, Adjusted Total PCBs, Adjusted
03R004
03R005 72-20-8 Endrin
03R005 Total Chlordanes Total Chlordanes
03R005 Total Endosulfan Total Endosulfan
03R005
03R032 Total DDT Total DDT

04R002 Total DDT Total DDT

04R003 Total DDD Total DDD
04R003 Total DDE Total DDE
04R003 Total Endosulfan Total Endosulfan

04R004 Total Chlordanes Total Chlordanes
04R004 Total DDT Total DDT

05R001 Total Chlordanes Total Chlordanes
05R001 Total DDT Total DDT
05R001 Total Endosulfan Total Endosulfan

05R003 72-20-8 Endrin
05R003 Total DDE Total DDE
05R003 Total Endosulfan Total Endosulfan

06R001 Total DDT Total DDT

06R004 Total DDD Total DDD
06R004 Total DDT Total DDT

07R003 Total DDT Total DDT

07R004 Total DDT Total DDT

07R006 Total DDD Total DDD
07R006 Total DDT Total DDT

08R001 Total DDT Total DDT

08R002 Total DDT Total DDT

08R003 Total DDE Total DDE

CSFo Excluding N-Qual Including N-Qual RfDo Excluding N-Qual Including N-Qual

EPC w/o 
N-Qual higher or 

lower?

Resulting Risk (175 g/d ingestion, Adult) Resulting HQ (175 g/d ingestion, Adult)

Lower -- NA -- 3.0E-04 NA 9.E-04
Lower 3.4E-01 ND 1.E-07 5.0E-04 ND 2.E-03
Lower 3.4E-01 NA 3.E-07 5.0E-04 NA 4.E-03
Lower -- NA -- 6.0E-03 NA 5.E-05

Lower 3.4E-01 ND 2.E-07 5.0E-04 ND 2.E-03
Lower 3.4E-01 1.E-07 2.E-07 5.0E-04 1.E-03 3.E-03
Lower NA NA NA NA NA NA
Lower 2.0E+00 6.E-06 6.E-06 2.0E-05 3.E-01 3.E-01

Lower -- NA -- 3.0E-04 NA 2.E-03
Lower 3.5E-01 ND 1.E-07 5.0E-04 ND 2.E-03
Lower -- NA -- 6.0E-03 NA 7.E-05

Lower 3.4E-01 NA 1.E-07 5.0E-04 NA 2.E-03

Lower 3.4E-01 ND 9.E-08 5.0E-04 ND 1.E-03

Lower 2.4E-01 ND 4.E-08 5.0E-04 ND 9.E-04
Lower 3.4E-01 ND 3.E-07 5.0E-04 ND 4.E-03
Lower -- NA -- 6.0E-03 NA 7.E-05

Lower 3.5E-01 ND 2.E-07 5.0E-04 ND 2.E-03
Lower 3.4E-01 ND 1.E-07 5.0E-04 ND 1.E-03

Lower 3.5E-01 ND 2.E-07 5.0E-04 ND 2.E-03
Lower 3.4E-01 ND 8.E-08 5.0E-04 ND 1.E-03
Lower -- NA -- 6.0E-03 NA 7.E-05

Lower -- NA -- 3.0E-04 NA 1.E-03
Lower 3.4E-01 2.E-07 3.E-07 5.0E-04 3.E-03 4.E-03
Lower -- NA -- 6.0E-03 NA 6.E-05

Lower 3.4E-01 ND 7.E-08 5.0E-04 ND 9.E-04

Lower 2.4E-01 9.E-08 3.E-07 5.0E-04 2.E-03 5.E-03
Lower 3.4E-01 ND 1.E-07 5.0E-04 ND 2.E-03

Lower 3.4E-01 5.E-07 7.E-07 5.0E-04 7.E-03 9.E-03

Lower 3.4E-01 ND 7.E-08 5.0E-04 ND 1.E-03

Lower 2.4E-01 NA 6.E-07 5.0E-04 NA 1.E-02
Lower 3.4E-01 4.E-07 5.E-07 5.0E-04 5.E-03 6.E-03

Lower 3.4E-01 ND 3.E-07 5.0E-04 ND 4.E-03

Lower 3.4E-01 ND 1.E-07 5.0E-04 ND 2.E-03

Lower 3.4E-01 ND 1.E-07 5.0E-04 ND 2.E-03
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Table F5-1 
Comparison of EPCs and Risks on Human Health from Tissue Ingestion based on BHHRA
Dataset with and without N-Qualified Data

Species  (Tissue Type) Exposure Area CAS Analyte

09R001 Total DDE Total DDE

CR05W 78763-54-9 Butyltin ion

Study Area-Wide 78763-54-9 Butyltin ion
72-20-8 Endrin
Total Chlordanes Total Chlordanes
Total DDD Total DDD
Total DDE Total DDE
Total DDT Total DDT
Total Endosulfan Total Endosulfan
Total PCB_Congeners Total PCB_Congeners
Total PCBs, Adjusted Total PCBs, Adjusted

CSFo Excluding N-Qual Including N-Qual RfDo Excluding N-Qual Including N-Qual

EPC w/o 
N-Qual higher or 

lower?

Resulting Risk (175 g/d ingestion, Adult) Resulting HQ (175 g/d ingestion, Adult)

Lower 3.4E-01 8.E-08 9.E-08 5.0E-04 1.E-03 1.E-03

Lower -- NA -- 3.0E-04 NA 3.E-04

No Change -- -- -- 3.0E-04 4.E-03 4.E-03
Lower -- -- -- 3.0E-04 1.E-06 4.E-04
Lower 3.5E-01 2.E-08 5.E-08 5.0E-04 2.E-04 7.E-04
Lower 2.4E-01 2.E-08 8.E-08 5.0E-04 4.E-04 1.E-03
Lower 3.4E-01 5.E-07 5.E-07 5.0E-04 7.E-03 7.E-03
Lower 3.4E-01 1.E-07 2.E-07 5.0E-04 1.E-03 3.E-03
Higher -- -- -- 6.0E-03 1.E-04 6.E-05
Lower NA NA NA NA NA NA
Lower 2.0E+00 5.E-05 1.E-04 2.0E-05 3.E+00 6.E+00
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Table F5-2.  Outlier Test for COCs Identified for Shellfish Consumption 

Arsenic -- No outliers identified -- -- --
Benzo(a)pyrene RM 6 West 490 ug/kg 4E-04 105 ug/kg 8E-05
Dioxin TEQ RM 7 West 5.6 pg/g 8E-05 1.9 pg/g 3E-05
PCB TEQ RM 6 East 8.6 pg/g 1E-04 2.9 pg/g 4E-05
Total PCBs, adjusted RM 6 East 2,614,358 pg/g 6E-04 535,845 pg/g 1E-04

Arsenic -- No outliers identified -- -- --
Benzo(a)pyrene RM: 6, Station: CR06W 7.5 ug/kg 6E-06 7.5 ug/kg 6E-06
Dioxin TEQ RM 7: Station 07R006 18.2 pg/g 3E-04 7.4 pg/g 1E-04
PCB TEQ RM 11: Station CR11E 5.09 pg/g 7E-05 2.9 pg/g 4E-05
Total PCBs, adjusted RM 11: Station CR11E 1,135,124 pg/g 3E-04 468,343 pg/g 1E-04

Notes:
IR = Ingestion Rate
Outlier test performed at 5% significance level, using ProUCL Version 4.00.02.  

Study-Area 
Wide

Study-Area 
Wide

Clams, whole body, without shell, undepurated 

Crayfish, whole body without shell

Analyte Outlier
Exposure Point

Outlier
 Exposure Point 

Outlier
Risk Estimate
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Table F5-3 
Surface Water Exposure Point Concentration Uncertainty Analysisa

Surface Water, 
Direct Contact to Divers

Surface Water, 
Domestic Water Source

Chemical of Concern RM 6.0 Wb

Transect, 
RM 2, 
W025

Cathedral Park, 
RM 5.7, 
W010

Transect, 
RM 6.3, 
W011

Willamette Cove, 
RM 6.9, 
W014

Swan Island 
Lagoon, 
RM 9.1, 
W020

Transect, 
RM 11, 
W023

Metals
Arsenic, dissolved Max:Mean Ratioc 1.9 1.2 1.5 1.2 1.2 1.5

Cancer Riskd 1.0E-05 8.1E-06 8.0E-06 8.1E-06 7.8E-06 7.7E-06
Non-cancer HQe 0.2 0.1 0.1 0.1 0.1 0.1

Arsenic, total Max:Mean Ratio 1.7 1.2 1.2 1.1
Cancer Risk 1.1E-05 9.6E-06 9.2E-06 8.3E-06
Non-cancer HQ 0.2 0.2 0.2 0.2

PAHs
Benzo(a)pyrene Max:Mean Ratio 2.7

Cancer Risk 8.9E-06
Non-cancer HQ --

Notes:
a Uncertainty analysis for the use of the maximum concentration instead of the 95% UCL as the Reasonable Maximum Exposure (RME) concentration. 
b Uncertainty analysis performed only for exposure points where RME = maximum concentration and number of samples > 1.
c Largest ratio of maximum concentration to mean concentration for each exposure point.
d Largest calculated cancer risk for each exposure point.
e Largest calculated non-cancer hazard quotient for each exposure point.
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Table F5-4 
 In-Water Sediment Exposure Point Concentration Uncertainty Analysisa

Chemical of Concern
RM 1
Eastb

RM 1
West

RM 1.5
East

RM 1.5
West

RM 2
West

RM 2.5
East

RM 2.5
West

RM 3
East

RM 3
West

RM 3.5
West

RM 4
West

RM 4.5
East

RM 4.5
West

RM 5
West

RM 5.5
West

RM 6
East

RM 6
West

RM 7
East

RM 8
East

RM 8
West

RM 8.5
East

RM 8.5
West

RM 9
East

RM 9
West

RM 9.5
 East

RM 9.5
West

RM 10
East

RM 10
West

RM 10.5
East

RM 11
East

RM 11.5
West

RM 12
East

Metals
Arsenic Max:Mean Ratioc 1.25 1.24 1.22 1.18 1.16

Cancer Riskd 1.4E-06 1.4E-06 1.1E-06 9.1E-07 6.8E-07
Non-cancer HQe 3.0E-03 3.1E-03 2.5E-03 2.0E-03 1.5E-03

PAHs
Benzo(a)anthracene Max:Mean Ratio 3.00 3.78 1.78 1.69

Cancer Risk 3.5E-08 2.2E-07 7.8E-09 3.8E-09
Non-cancer HQ -- -- -- --

Benzo(a)pyrene Max:Mean Ratio 3.23 3.81 1.78 2.17 1.71 1.03
Cancer Risk 5.7E-07 3.3E-06 1.1E-07 2.8E-07 4.3E-08 4.5E-08
Non-cancer HQ -- -- -- -- -- --

Benzo(b)fluoranthene Max:Mean Ratio 1.64 3.12 3.73 1.78 1.75 1.02
Cancer Risk 1.6E-08 5.4E-08 1.9E-07 9.7E-09 4.0E-09 6.4E-09
Non-cancer HQ -- -- -- -- -- --

Dibenzo(a,h)anthracene Max:Mean Ratio 1.65 3.80 1.82 2.48 1.14
Cancer Risk 2.2E-08 3.3E-07 1.4E-08 6.9E-09 1.1E-08
Non-cancer HQ -- -- -- -- --

Indeno(1,2,3-cd)pyrene Max:Mean Ratio 3.46 3.80 1.75 1.89 1.06
Cancer Risk 4.7E-08 2.4E-07 8.7E-09 3.3E-09 4.0E-09
Non-cancer HQ -- -- -- -- --

Polychlorinated Biphenyls
Total PCBs, Adjusted Max:Mean Ratio 1.32 1.53 1.63 1.02 1.59 1.40 1.00 1.18 1.74 2.74 2.18 3.09 1.35 1.57 1.70 1.27 1.30 2.60 1.47 2.83 1.20

Cancer Risk 2.4E-09 7.6E-09 5.9E-09 1.0E-08 1.9E-08 1.7E-08 8.1E-09 6.2E-08 2.0E-08 7.0E-08 1.2E-07 4.5E-07 6.9E-08 3.0E-08 7.1E-08 8.3E-09 2.5E-08 2.2E-07 2.8E-08 4.4E-06 6.1E-07
Non-cancer HQ 5.9E-05 1.9E-04 1.5E-04 2.6E-04 4.7E-04 4.2E-04 2.0E-04 1.6E-03 4.9E-04 1.8E-03 3.0E-03 1.1E-02 1.7E-03 7.5E-04 1.8E-03 2.1E-04 6.2E-04 5.6E-03 7.0E-04 1.1E-01 1.5E-02

Total PCB TEQ Max:Mean Ratio 1.01 1.41 1.32 1.08 1.51 1.38 1.05 1.78 1.88 2.76 1.96 2.98 1.71 1.40 1.00 1.26 1.17 1.64 1.09 2.51 1.17
Cancer Risk 1.2E-08 1.6E-08 4.5E-09 2.0E-08 3.4E-08 2.9E-08 1.5E-08 9.2E-08 4.8E-08 1.5E-07 1.2E-07 7.7E-07 2.7E-07 2.6E-08 2.8E-08 1.4E-08 3.5E-08 1.3E-07 1.7E-08 1.4E-06 2.0E-07
Non-cancer HQ 9.2E-05 1.2E-04 3.4E-05 1.5E-04 2.6E-04 2.2E-04 1.1E-04 7.1E-04 3.7E-04 1.2E-03 9.6E-04 5.9E-03 2.1E-03 2.0E-04 2.1E-04 1.1E-04 2.7E-04 1.0E-03 1.3E-04 1.1E-02 1.5E-03

Dioxin/Furan
Total Dioxin/Furan TEQ Max:Mean Ratio 3.53 3.15 1.11 2.67 1.59 1.55 2.73 1.77 2.01 2.61 1.57 1.60 1.30 2.39 2.23 1.62 1.49 3.64 1.52 1.29 1.93 1.93 1.48 1.01

Cancer Risk 6.7E-08 4.1E-08 2.1E-09 4.9E-08 2.4E-08 9.3E-09 3.7E-08 3.6E-08 7.3E-08 1.5E-07 1.2E-07 5.2E-08 9.3E-08 9.0E-07 4.7E-08 9.5E-09 2.1E-08 4.1E-07 1.3E-07 2.6E-08 3.7E-07 2.2E-07 6.8E-08 3.9E-08
Non-cancer HQ 5.2E-04 3.1E-04 1.6E-05 3.8E-04 1.8E-04 7.1E-05 2.9E-04 2.8E-04 5.6E-04 1.2E-03 9.4E-04 4.0E-04 7.1E-04 6.9E-03 3.6E-04 7.3E-05 1.6E-04 3.1E-03 1.0E-03 2.0E-04 2.9E-03 1.7E-03 5.2E-04 3.0E-04

Notes:
a Uncertainty analysis for the use of the maximum concentration instead of the 95% UCL as the Reasonable Maximum Exposure (RME) concentration. 
b Uncertainty analysis performed only for exposure points and chemicals of concern with RME = maximum concentration and number of samples > 1.
c Largest ratio of maximum concentration to mean concentration for each exposure point.
d Largest calculated cancer risk for each exposure point.
e Largest calculated non-cancer hazard quotient for each exposure point.
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LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

Table F5-5
Fish Tissue Exposure Point Concentration 
Uncertainty Analysisa

Chemical of Concern F WB F WB F WB F WB F WB F WB F WB F WB F WB F WB F WB F WB
Metals
Antimony Max:Mean Ratioc 1.50 1.45 2.89

Cancer Riskd -- -- --
Non-cancer HQe 3.80E-02 6.40E-02 6.40E-02

Arsenic, inorganic Max:Mean Ratio 1.20 1.30 1.13 1.09 1.09 1.18 1.29 1.51 1.37 1.43 1.45 1.12 1.35 1.11 1.20 1.04 1.18 1.25
Cancer Risk 7.82E-06 1.04E-05 1.70E-05 2.87E-05 2.35E-05 5.48E-05 2.35E-05 5.48E-05 2.74E-05 3.00E-05 2.09E-05 2.87E-05 1.43E-05 1.56E-05 1.30E-05 1.83E-05 8.48E-06 1.06E-05
Non-cancer HQ 8.00E-02 1.07E-01 1.73E-01 2.93E-01 2.40E-01 5.60E-01 2.40E-01 5.60E-01 2.80E-01 3.07E-01 2.13E-01 2.93E-01 1.47E-01 1.60E-01 1.33E-01 1.87E-01 8.67E-02 1.08E-01

Lead Max:Mean Ratio 1.78 1.80 2.79 1.08 1.16 2.00 1.13 1.42 1.29 2.80 1.33 2.31 2.45
Cancer Risk -- -- -- -- -- -- -- -- -- -- -- -- --
Non-cancer HQ -- -- -- -- -- -- -- -- -- -- -- -- --

Mercury Max:Mean Ratio 1.26 1.37 1.23 1.35 1.12 1.05 1.06 1.17 1.12 1.13 1.10 1.13 1.04 1.10 1.06 1.15 1.23 1.19 1.33
Cancer Risk -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Non-cancer HQ 2.28E+00 2.16E+00 3.76E+00 1.84E+00 3.44E+00 1.46E+00 4.04E+00 4.04E+00 1.76E+00 2.99E+00 2.28E+00 7.64E+00 1.72E+00 2.92E+00 2.22E+00 3.92E+00 1.88E+00 2.36E+00 2.12E+00

Selenium Max:Mean Ratio 1.20 1.71 1.29 1.09 1.29 1.09 -- 1.20 -- 1.03 1.50
Cancer Risk -- -- -- -- -- -- -- -- -- -- --
Non-cancer HQ 2.40E-01 2.40E-01 2.40E-01 2.72E-01 2.40E-01 3.04E-01 -- 3.20E-01 -- 2.48E-01 2.40E-01

Zinc Max:Mean Ratio 1.16 1.07 1.09 1.09 1.10 1.04 1.06 1.05 1.10 1.09 1.08 1.12 1.26 1.07 1.25 1.25 1.07 1.04 1.01 1.09
Cancer Risk -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Non-cancer HQ 8.65E-02 1.99E-01 7.09E-02 2.08E-01 1.20E-01 2.07E-01 1.16E-01 2.24E-01 1.20E-01 2.24E-01 4.08E-01 1.20E+00 3.97E-01 1.29E+00 4.13E-01 1.51E+00 3.28E-01 1.49E+00 3.85E-01 1.31E+00

PAHs
Benzo(a)anthracene Max:Mean Ratio 2.43 1.42 4.63 2.20

Cancer Risk 1.78E-07 2.03E-07 1.78E-07 2.03E-07
Non-cancer HQ -- -- -- --

Benzo(a)pyrene Max:Mean Ratio 2.22 2.41
Cancer Risk 3.43E-06 3.43E-06
Non-cancer HQ -- --

Dibenzo(a,h)anthracene Max:Mean Ratio 1.68 1.33 1.90 2.17 1.66
Cancer Risk 4.76E-07 1.52E-06 1.59E-06 4.76E-07 1.59E-06
Non-cancer HQ -- -- -- -- --

Phthalates
Bis(2-ethylhexyl) phthalate Max:Mean Ratio 1.50 2.89 1.67 5.50

Cancer Risk 1.22E-06 3.29E-05 1.22E-06 3.29E-05
Non-cancer HQ 2.00E-02 5.40E-01 2.00E-02 5.40E-01

SVOCs
Hexachlorobenzene Max:Mean Ratio 1.17 2.18 1.09 1.06 1.36 1.22 2.85 1.06 1.08

Cancer Risk 1.13E-05 1.13E-05 2.71E-06 3.35E-06 5.22E-06 6.20E-06 1.95E-04 3.19E-06 4.62E-06
Non-cancer HQ 4.05E-02 4.05E-02 9.75E-03 1.21E-02 1.88E-02 2.23E-02 7.00E-01 1.15E-02 1.66E-02

Polychlorinated Biphenyls
Total PCBs, Adjusted Max:Mean Ratio 1.40 2.29 1.01 1.35 1.84 1.09 1.11 2.74 2.90 2.89 1.63 1.54 1.77

Cancer Risk 3.61E-04 3.29E-03 1.69E-04 4.87E-04 4.87E-04 4.29E-04 6.25E-04 1.39E-02 3.38E-02 4.30E-02 2.35E-03 1.30E-03 2.73E-03
Non-cancer HQ 4.15E+01 3.79E+02 1.94E+01 5.61E+01 5.61E+01 4.93E+01 7.18E+01 1.60E+03 3.89E+03 4.94E+03 2.70E+02 1.50E+02 3.14E+02

Total PCB TEQ Max:Mean Ratio 1.59 1.57 1.10 1.32 1.49 1.25 1.41 1.94 2.46 2.81 1.25 1.38 1.26
Cancer Risk 5.57E-04 6.82E-04 2.34E-04 3.65E-04 3.65E-04 2.14E-04 4.52E-04 1.83E-03 1.86E-03 1.26E-02 7.59E-04 2.78E-04 5.61E-04
Non-cancer HQ 1.97E+01 2.42E+01 8.30E+00 1.29E+01 1.29E+01 7.59E+00 1.60E+01 6.48E+01 6.58E+01 4.45E+02 2.68E+01 9.84E+00 1.99E+01

Dioxin/Furan
Total Dioxin/Furan TEQ Max:Mean Ratio 1.11 1.18 1.07 1.03 1.07 1.19 1.12 1.98 1.07 1.05 1.32 1.10 1.06

Cancer Risk 1.73E-04 2.39E-04 1.43E-04 1.36E-04 1.43E-04 2.92E-04 3.65E-04 9.64E-04 4.94E-04 7.12E-04 5.95E-04 2.76E-04 4.02E-04
Non-cancer HQ 6.11E+00 8.47E+00 5.06E+00 4.83E+00 5.06E+00 1.03E+01 1.29E+01 3.41E+01 1.75E+01 2.52E+01 2.10E+01 9.77E+00 1.42E+01

Pesticides
Aldrin Max:Mean Ratio 1.23 1.25 1.07 1.04 1.34 1.40

Cancer Risk 1.17E-06 1.63E-06 1.76E-06 2.36E-06 1.55E-06 2.41E-06
Non-cancer HQ 1.05E-02 1.47E-02 1.59E-02 2.13E-02 1.40E-02 2.17E-02

Dieldrin Max:Mean Ratio 2.03 1.61 2.33 1.09 1.16 1.31 1.20 1.09 1.14
Cancer Risk 2.92E-05 3.62E-05 2.92E-05 2.82E-05 3.78E-05 3.20E-05 4.17E-05 2.14E-05 3.35E-05
Non-cancer HQ 1.68E-01 2.08E-01 1.68E-01 1.62E-01 2.18E-01 1.84E-01 2.40E-01 1.23E-01 1.93E-01

Heptachlor Max:Mean Ratio 1.57 2.09 1.15 -- 1.01
Cancer Risk 7.04E-06 7.04E-06 1.69E-08 -- 2.79E-08
Non-cancer HQ 1.44E-02 1.44E-02 3.46E-05 -- 5.70E-05

Brown Bullhead Fish Tissue Black Crappie Fish Tissue Common Carp Fish Tissue
FZ: RM 3-6b FZ: RM 6-9 Study Area Wide FZ: RM 3-6 FZ: RM 6-9 Study Area Wide FZ: RM 0 to 4 FZ: RM 3 to 6 FZ: RM 4 to 8 FZ: RM 6 to 9 FZ: RM 8 to 12 Study Area Wide
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Appendix F: BHHRA
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Table F5-5
Fish Tissue Exposure Point Concentration 
Uncertainty Analysisa

Chemical of Concern F WB F WB F WB F WB F WB F WB F WB F WB F WB F WB F WB F WB

Brown Bullhead Fish Tissue Black Crappie Fish Tissue Common Carp Fish Tissue
FZ: RM 3-6b FZ: RM 6-9 Study Area Wide FZ: RM 3-6 FZ: RM 6-9 Study Area Wide FZ: RM 0 to 4 FZ: RM 3 to 6 FZ: RM 4 to 8 FZ: RM 6 to 9 FZ: RM 8 to 12 Study Area Wide

Heptachlor epoxide Max:Mean Ratio 1.06 1.13 1.38 1.26 1.06 1.05
Cancer Risk 1.19E-06 1.65E-06 1.00E-06 1.34E-06 6.58E-07 1.02E-06
Non-cancer HQ 4.65E-02 6.43E-02 3.91E-02 5.23E-02 2.56E-02 3.97E-02

alpha-Hexachlorocyclohexane Max:Mean Ratio 1.47 1.93 1.17 1.16 1.92 1.29 1.43 1.21
Cancer Risk 7.67E-06 7.67E-06 1.69E-07 2.22E-07 2.21E-07 2.73E-07 1.42E-07 2.07E-07
Non-cancer HQ 7.00E-04 7.00E-04 1.54E-05 2.03E-05 2.02E-05 2.50E-05 1.30E-05 1.89E-05

beta-Hexachlorocyclohexane Max:Mean Ratio 1.54 1.12 1.55 1.48 1.38 1.07
Cancer Risk 2.28E-08 2.35E-08 3.61E-08 6.57E-08 2.19E-08 2.66E-08
Non-cancer HQ 9.73E-05 1.00E-04 1.54E-04 2.80E-04 9.33E-05 1.13E-04

gamma-Hexachlorocyclohexane Max:Mean Ratio 1.32 1.43 1.52 1.18 1.26 1.19 1.15 1.09
Cancer Risk 1.43E-06 1.82E-06 2.95E-08 2.34E-08 3.40E-08 4.39E-08 2.63E-08 3.58E-08
Non-cancer HQ 2.00E-02 2.53E-02 4.11E-04 3.27E-04 4.75E-04 6.12E-04 3.67E-04 4.99E-04

Total Chlordanes Max:Mean Ratio 1.17 2.69 1.59 1.12 4.26 1.38 1.02 1.19 1.69 1.29 1.22 1.16 1.46 1.49 1.15 1.07 2.20 1.06 1.07
Cancer Risk 4.87E-07 2.04E-05 2.37E-06 4.87E-07 2.04E-05 3.35E-07 2.95E-06 1.98E-06 3.35E-07 2.95E-06 3.60E-06 4.20E-06 4.56E-06 6.97E-06 3.64E-06 4.70E-06 7.17E-06 2.89E-06 4.29E-06
Non-cancer HQ 1.28E-02 5.36E-01 6.24E-02 1.28E-02 5.36E-01 8.80E-03 7.76E-02 5.20E-02 8.80E-03 7.76E-02 9.47E-02 1.10E-01 1.20E-01 1.83E-01 9.56E-02 1.23E-01 1.88E-01 7.60E-02 1.13E-01

Total DDD Max:Mean Ratio 1.21 1.16 1.47 1.27 1.14 1.16 1.15 1.25 1.21 1.53 1.28 1.23 1.18 1.98 1.62 1.49 1.45 1.27 1.13 1.11
Cancer Risk 8.97E-07 2.11E-06 5.22E-06 8.97E-07 5.01E-07 2.30E-06 5.63E-07 3.86E-06 5.63E-07 3.86E-06 5.45E-06 7.00E-06 8.83E-06 3.57E-05 4.21E-05 5.95E-05 1.66E-05 1.35E-05 3.41E-06 4.69E-06
Non-cancer HQ 3.44E-02 8.08E-02 2.00E-01 3.44E-02 1.92E-02 8.80E-02 2.16E-02 1.48E-01 2.16E-02 1.48E-01 2.09E-01 2.68E-01 3.38E-01 1.37E+00 1.61E+00 2.28E+00 6.36E-01 5.18E-01 1.31E-01 1.80E-01

Total DDE Max:Mean Ratio 1.25 1.46 1.76 1.24 1.08 1.01 1.05 1.09 1.16 1.45 1.27 1.23 1.26 1.76 1.54 1.43 1.09 1.18 1.13 1.11
Cancer Risk 4.43E-06 2.07E-05 7.83E-06 1.71E-05 1.92E-06 1.12E-05 2.31E-06 2.38E-05 2.31E-06 2.38E-05 2.52E-05 3.14E-05 4.05E-05 7.80E-05 7.46E-05 9.40E-05 2.76E-05 4.35E-05 1.48E-05 2.10E-05
Non-cancer HQ 1.20E-01 5.60E-01 2.12E-01 4.64E-01 5.20E-02 3.04E-01 6.24E-02 6.44E-01 6.24E-02 6.44E-01 6.81E-01 8.48E-01 1.10E+00 2.11E+00 2.02E+00 2.54E+00 7.48E-01 1.18E+00 3.99E-01 5.69E-01

Total DDT Max:Mean Ratio 1.13 1.64 1.91 1.84 1.79 1.06 1.03 1.72 1.28 1.62 1.43 1.41 2.70 2.62 1.78 1.54 -- -- 1.52 1.29
Cancer Risk 2.28E-06 1.12E-05 3.40E-06 1.71E-05 3.40E-06 4.43E-06 1.01E-06 6.38E-06 1.01E-06 6.38E-06 4.36E-07 1.21E-07 1.86E-05 1.39E-05 1.17E-05 3.67E-06 -- -- 2.83E-07 1.02E-07
Non-cancer HQ 6.16E-02 3.04E-01 9.20E-02 4.64E-01 9.20E-02 1.20E-01 2.72E-02 1.73E-01 2.72E-02 1.73E-01 1.18E-02 3.28E-03 5.04E-01 3.76E-01 3.17E-01 9.93E-02 -- -- 7.66E-03 2.75E-03

Notes:
a Uncertainty analysis for the use of the maximum concentration instead of the 95% UCL as the Reasonable Maximum Exposure (RME) concentration. 
b Uncertainty analysis performed only for exposure points and chemicals of concern with RME = maximum concentration and number of samples > 1.
c Largest ratio of maximum concentration to mean concentration for each exposure point.
d Largest calculated cancer risk for each exposure point.
e Largest calculated non-cancer hazard quotient for each exposure point.
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Table F5-5
Fish Tissue Exposure Point Concentration 
Uncertainty Analysisa

Chemical of Concern
Metals
Antimony Max:Mean Ratioc

Cancer Riskd

Non-cancer HQe

Arsenic, inorganic Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Lead Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Mercury Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Selenium Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Zinc Max:Mean Ratio
Cancer Risk
Non-cancer HQ

PAHs
Benzo(a)anthracene Max:Mean Ratio

Cancer Risk
Non-cancer HQ

Benzo(a)pyrene Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Dibenzo(a,h)anthracene Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Phthalates
Bis(2-ethylhexyl) phthalate Max:Mean Ratio

Cancer Risk
Non-cancer HQ

SVOCs
Hexachlorobenzene Max:Mean Ratio

Cancer Risk
Non-cancer HQ

Polychlorinated Biphenyls
Total PCBs, Adjusted Max:Mean Ratio

Cancer Risk
Non-cancer HQ

Total PCB TEQ Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Dioxin/Furan
Total Dioxin/Furan TEQ Max:Mean Ratio

Cancer Risk
Non-cancer HQ

Pesticides
Aldrin Max:Mean Ratio

Cancer Risk
Non-cancer HQ

Dieldrin Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Heptachlor Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Swan Island Lagoon
F WB F WB F WB F WB F WB F WB WB F WB F WB F WB F WB

1.76 1.79 1.99 2.23
-- -- -- --

5.00E-02 5.70E-02 5.90E+01 5.00E-02
1.02 1.11 1.16 1.16 1.03 1.07 1.09 1.14 1.06 1.08 1.10 1.09 1.14 1.27 1.03 1.26 1.05

3.78E-05 5.09E-05 2.87E-05 4.43E-05 2.61E-05 3.91E-05 2.61E-05 3.13E-05 2.48E-05 2.35E-05 3.26E-05 2.61E-05 2.48E-05 3.52E-05 1.96E-05 3.52E-05 2.61E-05
3.87E-01 5.20E-01 2.93E-01 4.53E-01 2.67E-01 4.00E-01 2.67E-01 3.20E-01 2.53E-01 2.40E-01 3.33E-01 2.67E-01 2.53E-01 3.60E-01 2.00E-01 3.60E-01 2.67E-01

2.75 2.96 1.10 1.73 1.33 1.29 1.87 1.28 1.05 1.31 1.19 2.05 1.54 1.95 1.33 1.99 1.28 1.08
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1.14 1.09 1.17 1.42 1.20 1.40 1.19 1.12 1.25 1.30 1.26 1.83 1.43 1.35 1.30 1.01 1.17
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

7.16E+00 4.16E+00 9.44E+00 8.44E+00 4.64E+00 5.88E+00 4.24E+00 9.80E+00 4.52E+00 4.20E+00 3.04E+00 1.40E+01 6.64E+00 9.44E+00 5.16E+00 7.56E+00 4.80E+00
1.80 -- 1.73 1.98 1.86 16.97 6.86

-- -- -- -- -- -- --
3.20E-01 -- 2.40E-01 3.60E+00 9.60E-01 3.60E+00 9.60E-01

1.04 1.19 1.01 1.15 1.10 1.08 1.19 1.07 1.05 1.11 1.02 1.07 1.11 1.05 1.03 1.08
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1.21E-01 2.17E-01 1.15E-01 1.45E-01 1.88E-01 1.28E-01 2.13E-01 1.23E-01 1.22E-01 1.99E-01 1.93E-01 1.28E-01 1.93E-01 1.06E-01 1.64E-01 1.22E-01

1.93 1.63 1.44 1.15 1.72 1.70 1.97 1.79 1.91 1.64
5.58E-07 3.05E-07 2.28E-07 1.21E-07 1.27E-07 1.21E-07 1.65E-06 5.97E-07 4.63E-07 6.98E-07

-- -- -- -- -- -- -- -- -- --
1.70 1.38 1.97 1.75 1.84 1.63

1.46E-06 5.78E-07 1.59E-05 5.90E-06 3.05E-06 8.25E-06
-- -- -- -- -- --

1.67 1.78 4.27 1.14
9.52E-07 1.52E-06 1.52E-06 1.02E-06

-- -- -- --

3.64 1.48 1.66 1.60 1.35 1.97 1.98 2.97
1.06E-03 1.13E-06 1.22E-06 1.58E-06 8.40E-07 3.41E-05 3.41E-05 1.58E-06
1.74E+01 1.86E-02 2.00E-02 2.60E-02 1.38E-02 5.60E-01 5.60E-01 2.60E-02

1.15 1.06 1.03 1.01 1.20 1.56 1.47 1.63 1.04 1.05 1.24 1.15 1.01 1.05 1.10 1.01
5.98E-07 2.64E-06 6.34E-07 3.19E-06 4.98E-07 3.31E-06 1.22E-06 6.66E-06 4.91E-07 2.91E-06 7.26E-07 3.87E-06 4.56E-07 2.74E-06 5.16E-07 2.67E-06
2.15E-03 9.50E-03 2.28E-03 1.15E-02 1.79E-03 1.19E-02 4.38E-03 2.40E-02 1.77E-03 1.05E-02 2.61E-03 1.39E-02 1.64E-03 9.85E-03 1.86E-03 9.60E-03

1.20 1.97 1.72 1.21 1.51 1.61 1.54 2.49 1.08 1.42 1.50 1.31 1.41 1.22 1.15 1.90 1.86
6.53E-05 1.48E-03 3.77E-04 6.57E-04 1.36E-04 1.12E-03 3.56E-04 3.40E-03 8.19E-05 1.08E-03 7.66E-03 1.67E-04 1.55E-03 2.05E-04 1.35E-03 2.52E-03 1.12E-02
7.51E+00 1.70E+02 4.34E+01 7.56E+01 1.56E+01 1.29E+02 4.10E+01 3.91E+02 9.42E+00 1.24E+02 8.81E+02 1.92E+01 1.79E+02 2.36E+01 1.56E+02 2.90E+02 1.29E+03

1.35 2.35 1.67 1.31 1.18 1.25 1.13 -- 1.12 1.36 1.32 1.45 1.43 1.24 1.26 1.66 1.81
5.57E-05 1.47E-03 1.52E-04 6.92E-04 4.43E-05 5.79E-04 7.91E-05 -- 4.56E-05 7.78E-04 1.58E-03 1.17E-04 1.37E-03 6.91E-05 8.90E-04 2.33E-04 4.02E-03
1.97E+00 5.19E+01 5.38E+00 2.45E+01 1.57E+00 2.05E+01 2.80E+00 -- 1.61E+00 2.75E+01 5.58E+01 4.15E+00 4.85E+01 2.44E+00 3.15E+01 8.24E+00 1.42E+02

1.16 1.14 1.01 1.13 1.20 1.48 1.58 2.94 1.14 1.37 1.16 1.08 1.15 1.28 1.36 1.07 1.07
2.92E-05 1.97E-04 4.03E-05 2.47E-04 3.96E-05 3.06E-04 9.88E-04 5.86E-03 6.98E-05 5.13E-04 4.36E-04 5.10E-05 3.71E-04 4.91E-05 3.70E-04 5.28E-05 3.07E-04
1.03E+00 6.98E+00 1.43E+00 8.73E+00 1.40E+00 1.08E+01 3.50E+01 2.07E+02 2.47E+00 1.82E+01 1.54E+01 1.81E+00 1.31E+01 1.74E+00 1.31E+01 1.87E+00 1.09E+01

1.35 1.55 1.04 1.11 1.52 1.29 1.11
3.19E-07 8.53E-08 2.70E-07 3.55E-07 4.98E-07 1.63E-07 2.36E-07
2.88E-03 7.69E-04 2.44E-03 3.20E-03 4.49E-03 1.47E-03 2.13E-03

2.43 1.16 1.04 1.29 1.17 1.10 1.09 2.14 1.99 1.58 1.02 1.06 1.09 1.28 1.08
4.59E-05 4.03E-05 3.56E-05 5.06E-06 3.27E-05 4.37E-06 3.05E-05 1.95E-05 1.02E-04 1.39E-05 4.09E-05 3.95E-06 2.62E-05 4.52E-06 2.25E-05
2.64E-01 2.32E-01 2.05E-01 2.91E-02 1.88E-01 2.51E-02 1.75E-01 1.12E-01 5.84E-01 8.00E-02 2.35E-01 2.27E-02 1.50E-01 2.60E-02 1.30E-01

1.39 1.18 1.27 1.91
5.36E-08 4.69E-08 3.89E-08 1.96E-08
1.10E-04 9.60E-05 7.96E-05 4.00E-05

Small Mouth Bass Fish Tissue
RM  3 RM  4 RM  9 Study Area WideRM  5 RM  6 RM  7 RM  8 RM  10 RM  11
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Table F5-5
Fish Tissue Exposure Point Concentration 
Uncertainty Analysisa

Chemical of Concern
Heptachlor epoxide Max:Mean Ratio

Cancer Risk
Non-cancer HQ

alpha-Hexachlorocyclohexane Max:Mean Ratio
Cancer Risk
Non-cancer HQ

beta-Hexachlorocyclohexane Max:Mean Ratio
Cancer Risk
Non-cancer HQ

gamma-Hexachlorocyclohexane Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Total Chlordanes Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Total DDD Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Total DDE Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Total DDT Max:Mean Ratio
Cancer Risk
Non-cancer HQ

Swan Island Lagoon
F WB F WB F WB F WB F WB F WB WB F WB F WB F WB F WB

Small Mouth Bass Fish Tissue
RM  3 RM  4 RM  9 Study Area WideRM  5 RM  6 RM  7 RM  8 RM  10 RM  11

1.12 1.07 1.13 1.03 1.29 1.18 1.40 1.01 1.14 1.04 1.26 1.15 1.10 1.03 1.29 1.12
1.92E-07 1.19E-06 1.75E-07 1.03E-06 1.42E-07 9.49E-07 1.11E-07 7.91E-07 1.27E-07 7.75E-07 1.90E-07 1.19E-06 1.27E-07 7.28E-07 1.42E-07 7.28E-07
7.48E-03 4.62E-02 6.80E-03 4.00E-02 5.54E-03 3.69E-02 4.31E-03 3.08E-02 4.92E-03 3.02E-02 7.38E-03 4.62E-02 4.92E-03 2.83E-02 5.54E-03 2.83E-02

1.34 1.02 1.38 1.01 1.02 1.53 1.33 1.10 1.09
2.33E-08 1.34E-07 2.16E-08 1.90E-07 1.53E-07 2.30E-07 3.29E-08 1.86E-07 1.04E-07
2.13E-06 1.22E-05 1.97E-06 1.73E-05 1.40E-05 2.10E-05 3.00E-06 1.70E-05 9.50E-06

3.00 1.38 1.48 1.45 1.35 15.65
7.04E-06 4.37E-09 2.02E-08 5.63E-08 1.83E-08 7.04E-06
3.00E-02 1.86E-05 8.60E-05 2.40E-04 7.80E-05 3.00E-02

1.40 1.21 1.56 1.33 1.36 1.09 1.07
2.59E-08 3.35E-08 3.35E-08 2.39E-08 2.86E-08 5.74E-09 2.20E-08
3.61E-04 4.67E-04 4.67E-04 3.33E-04 3.99E-04 8.00E-05 3.07E-04

2.17 1.27 1.09 1.63 1.98 1.33 1.00 1.43 1.95 1.33 1.55 1.66 1.02 1.01 1.07 1.13
2.36E-06 3.53E-06 6.86E-07 4.41E-06 1.37E-06 3.44E-06 4.62E-07 5.67E-06 1.64E-06 3.68E-06 7.74E-07 6.60E-06 4.05E-07 3.07E-06 4.35E-07 3.00E-06
6.20E-02 9.27E-02 1.80E-02 1.16E-01 3.60E-02 9.06E-02 1.21E-02 1.49E-01 4.32E-02 9.67E-02 2.03E-02 1.74E-01 1.06E-02 8.06E-02 1.14E-02 7.89E-02

1.36 1.32 1.15 1.07 1.05 1.48 2.05 1.93 3.21 2.19 2.37 1.46 1.38 1.57 1.58 1.71 1.01 1.24
9.81E-07 6.93E-06 9.11E-07 9.91E-07 7.98E-06 1.76E-06 1.85E-05 1.31E-05 1.08E-04 2.62E-06 2.96E-05 6.22E-06 6.70E-07 8.72E-06 6.28E-07 1.00E-05 1.57E-07 1.43E-06
3.76E-02 2.66E-01 3.49E-02 3.80E-02 3.06E-01 6.76E-02 7.11E-01 5.02E-01 4.14E+00 1.00E-01 1.14E+00 2.38E-01 2.57E-02 3.34E-01 2.41E-02 3.84E-01 6.02E-03 5.49E-02

1.66 1.50 1.13 1.17 1.12 1.30 1.21 1.74 1.46 1.56 1.21 1.25 1.26 1.15 1.25 1.08 1.33
7.54E-06 4.35E-05 3.69E-06 4.29E-06 3.21E-05 3.69E-06 3.12E-05 1.74E-05 6.48E-06 5.61E-05 2.85E-05 4.70E-06 4.25E-05 2.55E-06 2.80E-05 1.72E-06 1.58E-05
2.04E-01 1.18E+00 9.99E-02 1.16E-01 8.70E-01 1.00E-01 8.44E-01 4.71E-01 1.75E-01 1.52E+00 7.70E-01 1.27E-01 1.15E+00 6.90E-02 7.59E-01 4.65E-02 4.26E-01

2.60 1.69 1.24 2.68 1.56 1.25 1.85 1.55 1.96 1.49 2.02 1.83 2.49 2.00 1.71 1.93 1.09 1.34
3.81E-06 5.45E-06 5.90E-07 9.00E-06 2.81E-06 1.14E-05 2.25E-06 1.02E-05 1.74E-05 4.49E-06 2.43E-05 3.18E-06 2.75E-06 2.50E-06 1.16E-06 1.13E-05 2.40E-07 2.14E-06
1.03E-01 1.48E-01 1.60E-02 2.44E-01 7.60E-02 3.08E-01 6.08E-02 2.76E-01 4.72E-01 1.22E-01 6.58E-01 8.60E-02 7.44E-02 6.77E-02 3.14E-02 3.07E-01 6.50E-03 5.79E-02

Notes:
a Uncertainty analysis for the use of the maximum concentration instead of the 95% UCL as the Reasonable Maximum Exposure (RME) concentration. 
b Uncertainty analysis performed only for exposure points and chemicals of concern with RME = maximum concentration and number of samples > 1.
c Largest ratio of maximum concentration to mean concentration for each exposure point.
d Largest calculated cancer risk for each exposure point.
e Largest calculated non-cancer hazard quotient for each exposure point.
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Table F5-6  
Shellfish Tissue Exposure Point Concentration Uncertainty Analysisa

RM 2
Eastb

RM 2
West

RM 3
East

RM 4
East

RM 4
West

RM 5
East

RM 5
West

RM 6
East

RM 6
West

RM 7
West

RM 8
East

RM 8
SIL

RM 8
West

RM 9
East

RM 9
West Study Area Wide

RM: 4, 
Station: 04R004

RM: 6, 
Station: 06R004

RM: 9, 
Station: 09R001 Study Area Wide

Chemical of Concern UD UD UD UD UD UD UD UD UD UD UD UD UD UD UD D WB WB WB WB
Metals
Arsenic, inorganic Max:Mean Ratioc 1.08 1.06 1.09 1.05 1.17 1.03 1.10 1.07 1.03 1.06 1.11 1.05 1.02 1.37 1.05 1.04 1.15

Cancer Riskd 2.07E-05 1.70E-05 1.58E-05 1.57E-05 1.69E-05 1.37E-05 1.77E-05 1.60E-05 1.74E-05 1.56E-05 1.43E-05 1.52E-05 1.59E-05 2.23E-05 6.45E-06 6.28E-06 5.62E-06
Non-cancer HQe 1.07E-01 8.83E-02 8.21E-02 8.13E-02 8.74E-02 7.08E-02 -- 8.27E-02 9.00E-02 8.11E-02 7.44E-02 7.86E-02 8.25E-02 1.16E-01 3.34E-02 3.26E-02 2.91E-02

PAHs
Benzo(a)anthracene Max:Mean Ratio 1.22 1.80 1.20 1.17 1.80 1.50 1.93 1.59 2.28 1.39 1.25 1.11 1.94 1.66 5.01

Cancer Risk 3.86E-06 4.83E-06 5.39E-06 3.54E-06 1.21E-05 1.77E-06 5.39E-05 5.07E-05 6.60E-06 1.61E-06 1.37E-06 4.75E-07 6.60E-07 6.44E-06 6.44E-06
Non-cancer HQ -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(a)pyrene Max:Mean Ratio 1.24 1.88 1.22 1.22 1.75 1.71 1.98 1.78 2.28 1.26 1.58 2.03 4.27
Cancer Risk 6.19E-06 1.05E-05 1.29E-05 7.88E-06 3.14E-05 3.70E-06 3.70E-04 3.94E-04 1.53E-05 3.14E-06 4.02E-06 3.46E-07 6.03E-06
Non-cancer HQ -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(b)fluoranthene Max:Mean Ratio 1.30 1.82 1.49 1.63 1.79 1.52 1.98 1.75 2.33 1.44 2.13 1.21 1.77 4.33
Cancer Risk 8.85E-07 1.21E-06 3.10E-06 1.61E-06 3.46E-06 3.78E-07 3.46E-05 3.70E-05 2.41E-06 7.08E-07 1.45E-06 1.85E-07 1.45E-07 4.26E-07
Non-cancer HQ -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzo(k)fluoranthene Max:Mean Ratio 1.29 1.93 1.31 1.38 1.78 1.84 1.98 1.76 2.50 1.47 2.42 1.31 4.58
Cancer Risk 4.34E-08 6.19E-08 1.21E-07 7.00E-08 2.25E-07 2.65E-08 2.25E-06 2.49E-06 1.61E-07 3.38E-08 1.05E-07 1.05E-08 4.02E-08
Non-cancer HQ -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenzo(a,h)anthracene Max:Mean Ratio 2.89 1.64 1.62 1.60 1.98 1.74 4.28
Cancer Risk 2.25E-06 1.05E-06 3.06E-06 4.02E-07 2.98E-05 3.46E-05 5.71E-07
Non-cancer HQ -- -- -- -- -- -- --

Indeno(1,2,3-cd)pyrene Max:Mean Ratio 1.05 1.83 1.26 1.26 1.39 1.34 1.97 1.83 2.46 1.95 2.62 2.02 4.51
Cancer Risk 1.61E-07 3.14E-07 4.59E-07 2.65E-07 7.72E-07 7.64E-08 1.29E-05 1.37E-05 5.47E-07 2.49E-07 5.47E-07 2.41E-08 4.26E-07
Non-cancer HQ -- -- -- -- -- -- -- -- -- -- -- -- --

Phenols
Pentachlorophenol Max:Mean Ratio 3.80

Cancer Risk 1.72E-06
Non-cancer HQ 1.11E-03

Polychlorinated Byphenyls
Total PCBs, Adjusted Max:Mean Ratio 1.35 1.08 1.64 1.12 1.31 1.20 1.06 1.18 1.06 1.29 1.68 1.10 1.49 2.05 1.10

Cancer Risk 6.59E-05 1.72E-05 1.03E-04 2.24E-05 2.63E-05 3.21E-05 1.65E-05 2.29E-05 2.04E-05 8.23E-05 8.72E-05 1.26E-05 9.87E-05 1.04E-04 3.36E-06
Non-cancer HQ 3.85E+00 1.00E+00 6.01E+00 1.30E+00 1.53E+00 1.87E+00 9.65E-01 1.34E+00 1.19E+00 4.80E+00 5.09E+00 7.34E-01 5.76E+00 6.05E+00 1.96E-01

Total PCB TEQ Max:Mean Ratio 1.30 1.15 1.84 1.36 1.39 1.29 1.11 1.11 1.09 1.28 1.56 1.19 1.46 1.16 1.17
Cancer Risk 4.69E-05 1.29E-05 7.80E-05 2.00E-05 2.26E-05 2.12E-05 1.38E-05 2.06E-05 1.65E-05 4.82E-05 5.17E-05 1.12E-05 5.53E-05 1.23E-05 5.08E-06
Non-cancer HQ 8.42E-01 2.32E-01 1.40E+00 3.60E-01 4.05E-01 3.81E-01 2.47E-01 3.70E-01 2.97E-01 8.66E-01 9.27E-01 2.02E-01 9.92E-01 2.20E-01 9.12E-02

Dioxin/Furan
Total Dioxin/Furan TEQ Max:Mean Ratio 1.14 1.16 1.31 2.80 1.16 1.05 1.14 1.27 1.72 1.04 1.38 1.14 1.60 1.27 1.09

Cancer Risk 8.51E-06 8.02E-06 1.20E-05 4.74E-05 1.36E-05 8.71E-06 2.13E-05 5.72E-05 8.06E-05 1.85E-05 2.00E-05 7.67E-06 3.88E-05 5.35E-06 2.03E-05
Non-cancer HQ 1.53E-01 1.44E-01 2.15E-01 8.50E-01 2.44E-01 1.56E-01 3.81E-01 1.03E+00 1.45E+00 3.32E-01 3.59E-01 1.38E-01 6.97E-01 9.61E-02 3.64E-01

Pesticides
Aldrin Max:Mean Ratio 1.13 1.34 1.18 1.11 1.09 1.29 1.05 1.17 1.33 1.18 2.57 1.15 1.02 1.72 4.35

Cancer Risk 4.18E-07 5.45E-07 2.06E-08 3.17E-07 4.68E-07 7.18E-07 4.61E-07 6.74E-07 7.48E-07 7.08E-07 9.50E-06 3.22E-07 6.93E-07 5.21E-07 6.93E-08
Non-cancer HQ 1.91E-03 2.49E-03 1.60E-03 1.45E-03 2.14E-03 3.28E-03 2.11E-03 3.09E-03 3.42E-03 3.24E-03 4.35E-02 1.47E-03 3.17E-03 2.38E-03 3.17E-04

Dieldrin Max:Mean Ratio 1.15 1.03 1.20 1.02 1.23 1.03 1.21 1.15 1.54 1.02 1.80 1.21 1.10 1.17 --
Cancer Risk 1.65E-06 1.15E-06 9.85E-08 1.21E-06 1.66E-06 1.26E-06 1.53E-06 2.27E-06 2.10E-06 1.96E-06 4.62E-06 1.54E-06 1.97E-06 1.05E-06 --
Non-cancer HQ 4.81E-03 3.35E-03 4.60E-03 3.52E-03 4.84E-03 3.68E-03 4.47E-03 6.63E-03 6.12E-03 5.71E-03 1.35E-02 4.50E-03 5.76E-03 3.05E-03 --

Heptachlor epoxide Max:Mean Ratio 1.11 1.07 1.16 1.02 1.25 1.08 1.18 1.95 1.27 3.47 1.03 1.22 1.24 1.17 1.29 2.11
Cancer Risk 6.70E-08 5.01E-08 6.68E-09 4.85E-08 6.76E-08 5.11E-08 6.12E-08 2.11E-06 1.10E-07 1.30E-06 8.22E-08 8.60E-08 6.14E-08 8.96E-08 4.51E-08 1.77E-09
Non-cancer HQ 1.32E-03 9.89E-04 1.20E-03 9.57E-04 1.33E-03 1.01E-03 1.21E-03 4.15E-02 2.18E-03 2.57E-02 1.62E-03 1.70E-03 1.21E-03 1.77E-03 8.90E-04 3.48E-05

Total DDD Max:Mean Ratio 1.10 1.06 1.09 1.08 1.11 1.14 1.06 1.14 1.68 1.07 1.78 1.16 1.10 2.22 1.50
Cancer Risk 3.07E-07 3.12E-07 1.26E-06 1.95E-07 4.64E-07 2.98E-07 6.30E-07 1.70E-07 5.19E-06 2.14E-07 7.84E-07 7.87E-08 1.54E-07 2.85E-07 2.67E-07
Non-cancer HQ 5.96E-03 6.07E-03 5.90E-03 3.80E-03 9.02E-03 5.80E-03 1.22E-02 3.30E-03 1.01E-01 4.16E-03 1.52E-02 1.53E-03 3.00E-03 5.55E-03 5.19E-03

Total DDE Max:Mean Ratio 1.08 1.22 1.14 1.04 1.07 1.17 1.08 1.08 1.52 1.17 2.00 1.24 1.15 1.66 1.48 1.42 1.07
Cancer Risk 5.46E-07 6.16E-07 1.35E-06 3.64E-07 5.73E-07 5.77E-07 6.51E-07 3.54E-07 2.37E-06 5.01E-07 2.50E-06 2.99E-07 4.80E-07 5.72E-07 2.77E-07 3.48E-07 8.99E-08
Non-cancer HQ 7.49E-03 8.45E-03 6.32E-03 4.99E-03 7.87E-03 7.92E-03 8.93E-03 4.86E-03 3.25E-02 6.88E-03 3.43E-02 4.11E-03 6.59E-03 7.85E-03 3.81E-03 4.78E-03 1.23E-03

Shellfish Tissue-Clam Shellfish-Crayfish
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Table F5-6  
Shellfish Tissue Exposure Point Concentration Uncertainty Analysisa

RM 2
Eastb

RM 2
West

RM 3
East

RM 4
East

RM 4
West

RM 5
East

RM 5
West

RM 6
East

RM 6
West

RM 7
West

RM 8
East

RM 8
SIL

RM 8
West

RM 9
East

RM 9
West Study Area Wide

RM: 4, 
Station: 04R004

RM: 6, 
Station: 06R004

RM: 9, 
Station: 09R001 Study Area Wide

Chemical of Concern UD UD UD UD UD UD UD UD UD UD UD UD UD UD UD D WB WB WB WB

Shellfish Tissue-Clam Shellfish-Crayfish

Total DDT Max:Mean Ratio 1.16 1.05 1.33 1.04 1.18 1.18 1.22 1.68 1.33 1.25 1.24 1.30 1.66 1.68 1.32
Cancer Risk 8.34E-08 7.19E-08 3.74E-07 8.23E-08 1.55E-07 8.50E-08 2.56E-07 1.66E-06 9.10E-08 7.68E-08 4.72E-08 8.45E-08 6.35E-08 9.74E-08 1.16E-07
Non-cancer HQ 1.14E-03 9.87E-04 1.75E-03 1.13E-03 2.12E-03 1.17E-03 3.51E-03 2.28E-02 1.25E-03 1.05E-03 6.49E-04 1.16E-03 8.72E-04 1.34E-03 1.59E-03

Notes:
a Uncertainty analysis for the use of the maximum concentration instead of the 95% UCL as the Reasonable Maximum Exposure (RME) concentration. 
b Uncertainty analysis performed only for exposure points and chemicals of concern with RME = maximum concentration and number of samples > 1.
c Largest ratio of maximum concentration to mean concentration for each exposure point.
d Largest calculated cancer risk for each exposure point.
e Largest calculated non-cancer hazard quotient for each exposure point.
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TABLE 2-1
BHHRA Data from Within Study Areaa, Summarized by Matrix

Matrix Data Types

Beach Sediment Composite sediment samples from designated human use beaches within the Study Area.

In-Water Sediment
Surface sediment samples (between 0 and 30.5 cm depth) within the Study Area (river miles 1.9 to 11.8), 
excluding beach samples and samples within the navigation channel.

Shellfish Tissue Field-collected composite clam and whole body crayfish tissue within the Study Area.

Fish Tissue

Whole body and fillet composite samples for resident fish (common carp, black crappie, brown bullhead, 
and smallmouth bass), fillet samples for sturgeon, whole body and fillet composite samples for salmon, 
and whole body composite samples for lamprey.

Surface Water

Surface water collected using a peristaltic pump and XAD-2 Infiltrex™ 300 system (column and filter) 
from Round 2 (3 events) and Round 3 (4 events) within the Study Area. Surface water samples were taken 
from various depths within the water column, as described in Appendix A of the Remedial Investigation 
Report.

Seep Water Water samples collected from Outfall 22B from 2002 and later, excluding stormwater events.

Transition Zone Water
Round 2 shallow (0 to 38 cm) transition zone water sampled using a peeper (0 to 38 cm) and Trident® 
probe (30 cm) as well as Supplemental In-River transition zone water sampled at Siltronics.

Notes:
a Study Area extends from river miles 1.9 to 11.8, including Swan Island Lagoon and excluding Multnomah 

Channel.

Abbreviations:
BHHRA = Baseline Human Health Risk Assessment.
cm = centimeter.
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TABLE 2-2 
BHHRA Data from Outside Study Areaa, Summarized by Matrix

Matrix Data Types

In-Water Sediment
Surface sediment samples (between 0 and 30.5 cm depth) outside of navigation channel from river miles 
1.0 to 1.9, river miles 11.8 to 12.2, and Multnomah Channel.

Shellfish Tissue Field-collected composite clam and whole body crayfish tissue outside the Study Area.

Surface Water

Surface water collected using a peristaltic pump and XAD-2 Infiltrex™ 300 system (column and filter) 
during Round 3 sampling from Multnomah Channel. Surface water samples were taken from near bottom 
and near surface horizontally-integrated depths within the water column, as described in Appendix A of 
the Remedial Investigation Report.

Notes:
a Dataset outside of Study Area includes samples from river miles 1.0 up to 1.9, river miles greater than 

11.8 and up to 12.2, and Multnomah Channel.

Abbreviations:
BHHRA = Baseline Human Health Risk Assessment.
cm = centimeter.
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TABLE 2-3
Summary of BHHRA Sediment Data Within Study Areaa

Sampling Event Sampling Dates No. of Samplesb Chemicals Analyzed

Beach Sedimentc

Round 1 beach sediment October 2002 22 PCB Aroclors, herbicides, metals, PAHs, organochlorine pesticides, phenols, phthalates, SVOCs

Round 2 beach sediment July to November 2004 6 PCB Aroclors, dioxins and furans, herbicides, metals, PAHs, organochlorine pesticides, phenols, 
phthalates, SVOCs

Round 1 co-located surface sediment October to November 2002 40 PCB Aroclors, butyltins, dioxins and furans, herbicides, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, phthalates, SVOCs, VOCs

Round 2A benthic sediment December 2005 34 PCB Aroclors, butyltins, dioxins and furans, herbicides, metals, PAHs, PCB congeners, organochlorine 
pesticides, petroleum, phenols, phthalates, SVOCs, VOCs

Round 2A groundwater pathway assessment co-located sediment grabs November and December 
2005

33 butyltins, dioxins and furans, herbicides, metals, PAHs, organochlorine pesticides, petroleum, phenols, 
phthalates, SVOCs, VOCs

Groundwater pathway assessment pilot study January 2005 11 metals, PAHs, organochlorine pesticides, petroleum, SVOCs, VOCs
Round 2A sediment coresd September to November 2004 34 PCB Aroclors, butyltins, dioxins and furans, herbicides, metals, PAHs, PCB congeners, organochlorine 

pesticides, petroleum, phenols, phthalates, SVOCs, VOCs

Round 2A sediment grabs July to November 2004 403 PCB Aroclors, butyltins, dioxins and furans, herbicides, metals, PAHs, PCB congeners, organochlorine 
pesticides, petroleum, phenols, phthalates, SVOCs, VOCs

Round 2B sediment cores October 2005 29 PCB Aroclors, butyltins,  dioxins and furans, herbicides, metals, PAHs, PCB congeners, organochlorine 
pesticides, petroleum, phenols, phthalates, SVOCs, VOCs

Round 3 sediment from upstream and downstream January to February 2007 3 PCB Aroclors, dioxins and furans, metals, PAHs, organochlorine pesticides, petroleum, phenols, 
phthalates, SVOCs, VOCs

Round 3B Biota - Co-located Sediments October to December 2007 20 PCB Aroclors, butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine pesticides, 
phenols, phthalates, SVOCs

Round 3B sediment grabs November and December 
2007

62 PCB Aroclors, dioxins and furans, metals, PAHs, PCB congeners, organochlorine pesticides, petroleum, 
phenols, phthalates, SVOCs

2005 O&M dredge sediment characterization May 2005 73 PCB Aroclors, butyltins, dioxins and furans, herbicides, metals, PAHs, organochlorine pesticides, 
petroleum, phenols, phthalates, SVOCs, VOCs

City outfall sediment investigation October 2002 85 herbicides, metals, PAHs,  PCB congeners, organochlorine pesticides, petroleum, phenols, phthalates, 
SVOCs

City outfall pilot project August 2002 18 PCB Aroclors, herbicides, metals, PAHs, organochlorine pesticides, petroleum, phenols, phthalates, 
SVOCs

Gasco source control evaluation April 2001 6 metals, PAHs, VOCs
McCormick & Baxter RI Phase 3 October 1999 12 dioxins and furans, metals, PAHs, phenols

In-Water Sediment, LWG-Collected

In-Water Sediment, Non-LWG-Collected
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TABLE 2-3
Summary of BHHRA Sediment Data Within Study Areaa

Sampling Event Sampling Dates No. of Samplesb Chemicals Analyzed

PAH in surface sediments June 1997 31 PAHs, SVOCs

Portland Harbor sediment investigation September 1997 to February 
1999

128 PCB Aroclors, butyltins, dioxins and furans, herbicides, metals, PAHs, organochlorine pesticides, phenols, 
phthalates, SVOCs

Portland Shipyard environmental audit November 1997 to January 
1998

6 PCB Aroclors, butyltins, metals, PAHs, phthalates, SVOCs, VOCs

Portland Shipyard sediment investigation March to April 1998 40 PCB Aroclors, butyltins, metals, PAHs, organochlorine pesticides, phenols, phthalates, SVOCs, VOCs

Terminal 4 EE/CA March 2003 to May 2004 43 PCB Aroclors, metals, PAHs, organochlorine pesticides, petroleum, phthalates, SVOCs
US Moorings sediment investigation 2002 September 2002 2 PCB Aroclors, butyltins, metals, PAHs, organochlorine pesticides, petroleum, phenols, phthalates, SVOCs

Willamette Cove Sampling and Analysis September 2007 1 PCB Aroclors, butyltins, dioxins and furans, herbicides, metals, PAHs, PCB congeners, organochlorine 
pesticides, petroleum, phenols, phthalates, SVOCs, VOCs

Willamette River 1998 data January 1998 4 PCB Aroclors, butyltins, metals, PAHs, phthalates

Notes:

Abbreviations:
BHHRA = Baseline Human Health Risk Assessment.
cm = centimeter.
LWG = Lower Willamette Group. 
PAH = polycyclic aromatic hydrocarbon.

c  Beach samples are composites that were collected as mulitple grab samples along transects within designated human use
    beaches.

a  Study Area extends from river miles 1.9 to 11.8 inclusive, including Swan Island Lagoon, and excluding Multnomah Channel.
b  Includes field replicates.

d  Surface sediment samples from cores within the 0- to 30.5-cm depth interval were included in the BHHRA dataset.

PCB = polychlorinated biphenyl.
SVOC = semivolatile organic compound.
VOC = volatile organic compound.
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TABLE 2-4 
Summary of BHHRA Sediment Data Outside Study Areaa

Sampling Event Sampling Dates No. of Samplesb Chemicals Analyzed

Round 3 sediment from upstream and downstream January to February 2007 18
PCB Aroclors, conventionals, dioxins and furans, metals, PAHs, organochlorine pesticides, petroleum, 
phenols, phthalates, SVOCs, VOCs

Round 3B Biota - Co-located Sediments October to December 2007 8
PCB Aroclors, butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine pesticides, 
phenols, phthalates, SVOCs

Round 3B sediment grabs
November and December 

2007 10
PCB Aroclors, conventionals, metals, PAHs, organochlorine pesticides, petroleum, phenols, phthalates, 
SVOCs

Notes:

b  Includes field replicates.

Abbreviations:

In-Water Sediment, LWG-Collected

a  Sediment data outside of Study Area includes samples from river miles 1.0 to 1.9, river miles 11.9 to 12.2, and Multnomah Channel.

SVOC = semivolatile organic compound.
VOC = volatile organic compound.

BHHRA = Baseline Human Health Risk Assessment.
LWG = Lower Willamette Group. 
PAH = polycyclic aromatic hydrocarbon.
PCB = polychlorinated biphenyl.
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TABLE 2-5 
Summary of BHHRA Surface Water And Groundwater Seep Data Within Study Areaa

Sampling Event Sampling Method No. of Samplesb Chemicals Analyzed
Surface Water
Round 2A Surface Water, Nov 
2004

Peristaltic pump 25 PCB Aroclorsc, butyltins, herbicides, metals, PAHs, organochlorine pesticides, phenols, 
phthalates, SVOCs

XAD (combined filter and 
water column samples)d

8 Dioxins and furans, PAHs, PCB congeners, organochlorine pesticides, phthalates, SVOCs

Round 2A Surface Water, Mar 
2005

Peristaltic pump 27 PCB Aroclors, butyltins, herbicides, metals, PAHs, organochlorine pesticides, phenols, phthalates, 
SVOCs

XAD (combined filter and 
water column samples)

8 Dioxins and furans, PAHs, PCB congeners, organochlorine pesticides, phthalates, SVOCs

Round 2A Surface Water, Jul 
2005

Peristaltic pump 25 PCB Aroclors, butyltins, herbicides, metals, PAHs, organochlorine pesticides, phenols, phthalates, 
SVOCs

XAD (combined filter and 
water column samples)

7 Dioxins and furans, PAHs, PCB congeners, organochlorine pesticides, phthalates, SVOCs

Round 3A Surface Water, Jan 
2006

Peristaltic pump 3 Butyltins, herbicides, metals, PAHs, phenols, phthalates, SVOCs

XAD (combined filter and 
water column samples)

2 Dioxins and furans, PAHs, PCB congeners, organochlorine pesticides, SVOCs

Round 3A Surface Water, Sep 
2006

Peristaltic pump 10 Butyltins, herbicides, metals, PAHs, phenols, phthalates, SVOCs

XAD (combined filter and 
water column samples)

10 Dioxins and furans, PAHs, PCB congeners, organochlorine pesticides,  SVOCs

Round 3A Surface Water, Nov 
2006

Peristaltic pump 38 Butyltins, herbicides, metals, PAHs, organochlorine pesticides, phenols, phthalates, SVOCs

XAD (combined filter and 
water column samples)

36 Dioxins and furans, PAHs, PCB congeners, organochlorine pesticides, SVOCs

Peristaltic pump 38 Butyltins, herbicides, metals, PAHs, organochlorine pesticides, phenols, phthalates, SVOCs

XAD (combined filter and 
water column samples)

36 Dioxins and furans, PAHs, PCB congeners, organochlorine pesticides, SVOCs

Round 3A Surface Water High 
Flow Event, 
Jan and Feb 2007
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TABLE 2-5 
Summary of BHHRA Surface Water And Groundwater Seep Data Within Study Areaa

Sampling Event Sampling Method No. of Samplesb Chemicals Analyzed

Groundwater Seep

Rhône-Poulenc Outfall 22B 
Effluent Sampling

-- 2 PCB Aroclors, dioxins and furans, herbicides, metals, PAHs, petroleum, organochlorine 
pesticides, phenols, phthalates, SVOCs, VOCs

Notes:
a  Study Area extends from river miles 1.9 to 11.8, including Swan Island Lagoon and excluding Multnomah Channel.
b  Includes field replicates.
c  PCB Aroclors were derived from individual congeners by Axys Analytical Services, Ltd. for all XAD samples.
d  For XAD samples, each combined filter and water column sample is presented as a single sample.

Abbreviations:
BHHRA = Baseline Human Health Risk Assessment.
PAH = polycyclic aromatic hydrocarbon.
PCB = polychlorinated biphenyl.
SVOC = semivolatile organic compound.
VOC = volatile organic compound.
XAD = XAD-2 Infiltrex™ 300 system.
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TABLE 2-6  
Summary of BHHRA Surface Water Data Outside Study Areaa

Sampling Event Sampling Method No. of Samplesb Chemicals Analyzed
Surface Water
Round 3A Surface Water, 
Sep 2006

Peristaltic pump 2 Butyltins, herbicides, metals, PAHs, phenols, phthalates, SVOCs

XAD (combined filter and 
water column samples)

2 Dioxins and furans, PAHs, PCB congeners, organochlorine pesticides, SVOCs

Round 3A Surface Water, 
Nov 2006

Peristaltic pump 2 Butyltins, herbicides, metals, PAHs, organochlorine pesticides, phenols, phthalates, SVOCs

XAD (combined filter and 
water column samples)

2 Dioxins and furans, PAHs, PCB congeners, organochlorine pesticides, SVOCs

Peristaltic pump 2 Butyltins, herbicides, metals, PAHs,  organochlorine pesticides, phenols, phthalates, SVOCs
XAD (combined filter and 
water column samples)

2 Dioxins and furans, PAHs, PCB congeners, organochlorine pesticides, SVOCs

Notes:
a  Samples from outside the Study Area are samples collected from station W027 in Multnomah Channel. 
b  Includes field replicates.

Abbreviations:
BHHRA = Baseline Human Health Risk Assessment.
PAH = polycyclic aromatic hydrocarbon.
PCB = polychlorinated biphenyl.
SVOC = semivolatile organic compound.
XAD = XAD-2 Infiltrex™ 300 system.

Round 3A Surface Water High Flow 
Event, 
Jan and Feb 2007
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TABLE 2-7 
Summary of BHHRA Tissue Data Within Study Areaa

Sampling Event Species Tissue Type No. of Samplesb Chemicals Analyzed
Round 1 Tissue Sampling
June - November 2002

Black crappie Whole body 4 PCB Aroclors, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, phthalates, SVOCs

Fillet with skin 4 PCB Aroclors, metals, PAHs, organochlorine pesticides, phenols, phthalates, 
SVOCs

Fillet without skin 4 Mercury
Brown bullhead Whole body 6 PCB Aroclors, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 

pesticides, phenols, phthalates, SVOCs
Fillet without skin 6 PCB Aroclors, metals (including mercury), PAHs, organochlorine pesticides, 

phenols, phthalates, SVOCs
Common carp Whole body 6 PCB Aroclors, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 

pesticides, phenols, phthalates, SVOCs
Fillet with skin 6 PCB Aroclors, metals, PAHs, organochlorine pesticides, phenols, phthalates, 

SVOCs
Fillet without skin 6 Mercury

Smallmouth bass Whole body 14 PCB Aroclors, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, phthalates, SVOCs

Fillet with skin 5 PCB Aroclors, metals, PAHs, organochlorine pesticides, phenols, phthalates, 
SVOCs

Fillet without skin 5 Mercury
Crayfish Whole body 27 PCB Aroclors, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 

pesticides, phenols, phthalates, SVOCs
Clams Whole body 3 PCB Aroclors, butyltins, metals, PAHs, organochlorine pesticides, phenols, 

phthalates, SVOCs

Round 2 Tissue Sampling
November - December 2005

Clams Whole body 33 Butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, phthalates, SVOCs

Round 3 Tissue Sampling
August - November 2007

Smallmouth bass Whole bodyc 18 Butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, phthalates, SVOCs

Fillet with skin 18 Butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, phthalates, SVOCs

Common carp Whole bodyc 9 Butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, SVOCs

Fillet with skin 9 Butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols,SVOCs

Clams Whole body, depurated 3 Butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, SVOCs

Whole body, undepurated 7 Butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, phthalates, SVOCs

Crayfish Whole body 5 Butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, phthalates, SVOCs

ODHS Tissue Samplingd

May - August 2003
Salmon Whole body 4 PCB Aroclors, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 

pesticides, phenols, SVOCs
Fillet with skin 3 PCB Aroclors, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 

pesticides, phenols, SVOCs
Fillet without skin 3 Mercury, PCB congeners, dioxins and furans

Lamprey Whole body 4 PCB Aroclors, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, SVOCs

Sturgeone Fillet without skin 5 PCB Aroclors, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, SVOCs

Notes:
a Study Area extends from river miles 1.9 to 11.8, including Swan Island Lagoon and excluding Multnomah Channel.
b Samples are composites, except as noted.  Includes field replicates
c Whole body samples were analyzed as fillet tissue and remainder.  Results were combined to calculate whole body concentration
d

e Sturgeon samples were individual fish, not composites.

Abbreviations:
BHHRA = Baseline Human Health Risk Assessment.
PAH = polycyclic aromatic hydrocarbon.
PCB = polychlorinated biphenyl.

A cooperative effort of the Oregon Department of Human Services (ODHS), Agency for Toxic Substances and Disease Registry (ATSDR), Oregon Department of Fish
and Wildlife (ODFW), the City of Portland and EPA Region 10 conducted in the summer of 2003.

SVOC = semivolatile organic compound.
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TABLE 2-8  
Summary of BHHRA Tissue Data Outside Study Areaa

Sampling Event Species Tissue Type No. of Samplesb Chemicals Analyzed
Round 3 Tissue Sampling
August - November 2007

Clams Whole body, depurated 2 Butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, SVOCs

Whole body, undepurated 3 Butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, phthalates, SVOCs

Crayfish Whole body 4 Butyltins, dioxins and furans, metals, PAHs, PCB congeners, organochlorine 
pesticides, phenols, phthalates, SVOCs

Notes:

a

b Samples are composites.  Number indicated includes field replicates.

Abbreviations:
BHHRA = Baseline Human Health Risk Assessment.
PAH = polycyclic aromatic hydrocarbon.
PCB = polychlorinated biphenyl.

Tissue data outside of Study Area includes samples from river miles 1.0 to 1.9, river miles 11.9 to 12.2, and Multnomah Channel.

SVOC = semivolatile organic compound.
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TABLE 2-9  
Summary of BHHRA Transition Zone Water Dataa

Sampling Site Sampling Method No. of Samplesb Chemicals Analyzed
ARCO Terminal 22T peeper, unfiltered 2 metals, PAHs, petroleum, SVOCs, VOCs

Trident® (30 cm), filtered 5 metals, PAHs, petroleum, SVOCs

Trident® (30 cm), unfiltered 5 metals, PAHs, petroleum, SVOCs, VOCs
Arkema – Acid Plant peeper, unfiltered 4 metals, PAHs, pesticides, SVOCs, VOCs

Trident® (30 cm), filtered 4 metals, pesticides

Trident® (30 cm), unfiltered 6 metals, PAHs, pesticides, SVOCs, VOCs
Arkema – Chlorate Plant peeper, unfiltered 4 metals, PAHs, SVOCs, VOCs

Trident® (30 cm), filtered 6 metals

Trident® (30 cm), unfiltered 6 metals, PAHs, SVOCs, VOCs
ExxonMobil Oil Terminal Trident® (30 cm), filtered 12 metals, PAHs, petroleum, SVOCs

Trident® (30 cm), unfiltered 11 metals, PAHs, petroleum, SVOCs, VOCs
Gasco peeper, unfiltered 3 metals, PAHs, petroleum, SVOCs, VOCs

Trident® (30 cm), filtered 4 metals, PAHs, petroleum, SVOCs

Trident® (30 cm), unfiltered 5 metals, PAHs, petroleum, SVOCs, VOCs
Gunderson peeper, unfiltered 6 metals, PAHs, SVOCs, VOCs

Trident® (30 cm), filtered 2 metals

Trident® (30 cm), unfiltered 3 metals, PAHs, SVOCs, VOCs
Kinder Morgan Linnton Terminal peeper, unfiltered 5 metals, PAHs, petroleum, SVOCs, VOCs

Trident® (30 cm), filtered 3 metals, PAHs, petroleum, SVOCs

Trident® (30 cm), unfiltered 4 metals, PAHs, petroleum, SVOCs, VOCs
Rhone-Poulenc peeper, unfiltered 2 herbicides, metals, PAHs, SVOCs, VOCs

Trident® (30 cm), filtered 7 dioxins and furans, herbicides, metals, pesticides

Trident® (30 cm), unfiltered 8 dioxins and furans, herbicides, metals, PAHs, pesticides, SVOCs, VOCs

Siltronic peeper, unfiltered 7 metals, PAHs, petroleum, SVOCs, VOCs
Trident® (30 cm), filtered 6 metals, PAHs, petroleum, SVOCs

Trident® (30 cm), unfiltered 6 metals, PAHs, petroleum, SVOCs, VOCs
Siltronic Supplemental In-River TZW -- 41 conventionals, metals, PAHs, SVOCs, VOCs
Willbridge Bulk Fuels Terminal peeper, unfiltered 3 metals, PAHs, petroleum, SVOCs, VOCs

Trident® (30 cm), filtered 6 metals, PAHs, petroleum, SVOCs

Trident® (30 cm), unfiltered 6 metals, PAHs, petroleum, SVOCs, VOCs

Notes:

a

b Includes field replicates.

Abbreviations:
BHHRA = Baseline Human Health Risk Assessment.
cm = centimeter.
PAH = polycyclic aromatic hydrocarbon.

TZW = transition zone water.

All TZW samples were collected within the Study Area (river miles 1.9 to 11.8, excluding Multnomah Channel), and include samples taken 
from depths to 38 cm.

SVOC = semivolatile organic compound.

VOC = volatile organic compound.
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TABLE 2-10
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Industrial Use Beach Sediment

 
 Location   Concentration COPC Rationale for

Minimum Detected Maximum Detected of Maximum Detection Used for Screening Flag Selection or
Exposure Point CAS Number Chemicala Units Concentration Concentration Concentration Frequency Screeningc Toxicity Value (Y/N) Deletion

Study Area-Wide Metals
Industrial Use 7429-90-5 Aluminum mg/kg 9.2E+03 1.9E+04 LWG0108B032SDS015C00 100%  --  9.9E+04 nc N Maximum detected value does not exceed screening value.

Beaches 7440-36-0 Antimony mg/kg 2.0E-01 3.3E-01 LW2-B004 25% 9.0E-02 - 1.2E-01 4.1E+01 nc N Maximum detected value does not exceed screening value.
7440-38-2 Arsenic mg/kg 1.7E+00 2.7E+00 LW2-B004 100%  --  1.6E+00 ca Y Maximum detected value exceeds screening value.
7440-43-9 Cadmium mg/kg 3.0E-02 7.3E-01 LW2-B004 100%  --  8.0E+01 nc N Maximum detected value does not exceed screening value.
7440-47-3 Chromium d mg/kg 1.3E+01 8.4E+01 LW2-B004 100%  --  1.4E+03 ca N Maximum detected value does not exceed screening value.
7440-50-8 Copper mg/kg 1.2E+01 2.8E+01 LW2-B004 100%  --  4.1E+03 nc N Maximum detected value does not exceed screening value.
7439-92-1 Lead e mg/kg 5.1E+00 5.0E+01 LWG0106B025SDS015C00 100%  --  8.0E+02 nc N Maximum detected value does not exceed screening value.
7439-97-6 Mercury mg/kg 8.0E-03 4.0E-02 LW2-B004 38% 4.0E-02 - 6.0E-02 2.4E+00 nc N Maximum detected value does not exceed screening value.
7440-02-0 Nickel mg/kg 1.4E+01 6.9E+01 LWG0106B025SDS015C00 100%  --  2.0E+03 nc N Maximum detected value does not exceed screening value.
7440-22-4 Silver mg/kg 2.5E-02 1.4E-01 LW2-B004 38% 2.0E-02 - 3.0E-02 5.1E+02 nc N Maximum detected value does not exceed screening value.
7440-66-6 Zinc mg/kg 6.4E+01 2.5E+02 LW2-B004 100%  --  3.1E+04 nc N Maximum detected value does not exceed screening value.

Polynuclear Aromatic Hydrocarbons
91-57-6 2-Methylnaphthalene ug/kg 5.1E-01 2.2E+03 LWG0106B025SDS015C00 50% 1.9E+01 - 2.0E+01 4.1E+05 nc N Maximum detected value does not exceed screening value.
83-32-9 Acenaphthene ug/kg 2.4E-01 3.6E+03 LWG0106B025SDS015C00 38% 2.0E-01 - 2.0E+01 3.3E+06 nc N Maximum detected value does not exceed screening value.
208-96-8 Acenaphthylene f ug/kg 7.5E-01 5.0E+03 LWG0106B025SDS015C00 63% 1.9E+01 - 2.0E+01 3.3E+06 nc N Maximum detected value does not exceed screening value.
120-12-7 Anthracene ug/kg 6.3E-01 8.0E+03 LWG0106B025SDS015C00 63% 1.9E+01 - 2.0E+01 1.7E+07 nc N Maximum detected value does not exceed screening value.
56-55-3 Benzo(a)anthracene ug/kg 1.8E+00 2.9E+04 LWG0106B025SDS015C00 100%  -  2.1E+03 ca Y Maximum detected value exceeds screening value.
50-32-8 Benzo(a)pyrene ug/kg 1.3E+00 4.1E+04 LWG0106B025SDS015C00 100%  --  2.1E+02 ca Y Maximum detected value exceeds screening value.
205-99-2 Benzo(b)fluoranthene ug/kg 3.1E+00 3.1E+04 LWG0106B025SDS015C00 100%  --  2.1E+03 ca Y Maximum detected value exceeds screening value.
191-24-2 Benzo(g,h,i)perylene g ug/kg 1.6E+00 3.6E+04 LWG0106B025SDS015C00 100%  --  1.7E+06 nc N Maximum detected value does not exceed screening value.
207-08-9 Benzo(k)fluoranthene ug/kg 1.1E+00 2.4E+04 LWG0106B025SDS015C00 100%  --  2.1E+04 ca Y Maximum detected value exceeds screening value.
218-01-9 Chrysene ug/kg 1.6E+00 3.8E+04 LWG0106B025SDS015C00 100%  --  2.1E+05 ca N Maximum detected value does not exceed screening value.
53-70-3 Dibenzo(a,h)anthracene ug/kg 1.5E+00 9.5E+03 LWG0106B025SDS015C00 63% 3.1E-01 - 4.0E+00 2.1E+02 ca Y Maximum detected value exceeds screening value.
206-44-0 Fluoranthene ug/kg 3.6E+00 6.8E+04 LWG0106B025SDS015C00 75% 1.9E+01 - 2.0E+01 2.2E+06 nc N Maximum detected value does not exceed screening value.
86-73-7 Fluorene ug/kg 3.3E-01 3.6E+03 LWG0106B025SDS015C00 38% 2.4E-01 - 2.0E+01 2.2E+06 nc N Maximum detected value does not exceed screening value.
193-39-5 Indeno(1,2,3-cd)pyrene ug/kg 1.2E+00 3.1E+04 LWG0106B025SDS015C00 100%  --  2.1E+03 ca Y Maximum detected value exceeds screening value.
91-20-3 Naphthalene ug/kg 5.6E+00 7.0E+03 LWG0106B025SDS015C00 38% 1.3E+00 - 2.0E+01 2.0E+04 ca N Maximum detected value does not exceed screening value.
85-01-8 Phenanthrene g ug/kg 1.7E+00 4.7E+04 LWG0106B025SDS015C00 63% 1.9E+01 - 2.0E+01 1.7E+06 nc N Maximum detected value does not exceed screening value.
129-00-0 Pyrene ug/kg 4.3E+00 8.0E+04 LWG0106B025SDS015C00 75% 1.9E+01 - 2.0E+01 1.7E+06 nc N Maximum detected value does not exceed screening value.

Phthalates
117-81-7 Bis(2-ethylhexyl) phthalate ug/kg 2.0E+01 5.0E+01 LWG0105B019SDS015C00 50% 5.6E+00 - 9.8E+01 1.2E+05 ca N Maximum detected value does not exceed screening value.
84-74-2 Dibutyl phthalate ug/kg 3.5E+00 1.4E+01 LW2-B004 25% 3.1E+00 - 9.8E+01 6.2E+06 nc N Maximum detected value does not exceed screening value.

SVOCs
86-74-8 Carbazole h ug/kg 1.8E+00 2.8E+03 LWG0106B025SDS015C00 50% 1.6E+00 - 4.0E+00 2.2E+06 nc N Maximum detected value does not exceed screening value.
132-64-9 Dibenzofuran h ug/kg 3.1E-01 5.6E+02 LWG0106B025SDS015C00 50% 2.1E-01 - 4.0E+00 2.2E+06 nc N Maximum detected value does not exceed screening value.

Polychlorinated Biphenyls 
Total PCBs- Aroclors Total PCB Aroclors i ug/kg 1.7E+01 1.6E+03 LW2-B004 63% 3.8E+00 - 3.9E+00 7.4E+02 ca Y Maximum detected value exceeds screening value.

Dioxin/Furan
PCB TEQ Total PCB TEQ j pg/g 3.8E+00 3.1E+01 LW2-B004 100%  --  1.8E+01 ca Y Maximum detected value exceeds screening value.

Dioxin TEQ Total Dioxin TEQ j pg/g 1.7E-01 9.5E-01 LW2-B004 100%  --  1.8E+01 ca N Maximum detected value does not exceed screening value.
Pesticides

319-84-6 alpha-Hexachlorocyclohexane ug/kg 4.8E-01 4.8E-01 LW2-B004 13% 3.1E-02 - 3.9E+00 2.7E+02 ca N Maximum detected value does not exceed screening value.
319-85-7 beta-Hexachlorocyclohexane ug/kg 1.1E+00 1.3E+00 LW2-B006 25% 3.3E-02 - 4.2E+01 9.6E+02 ca N Maximum detected value does not exceed screening value.

N
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TABLE 2-10
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Industrial Use Beach Sediment

 
 Location   Concentration COPC Rationale for

Minimum Detected Maximum Detected of Maximum Detection Used for Screening Flag Selection or
Exposure Point CAS Number Chemicala Units Concentration Concentration Concentration Frequency Screeningc Toxicity Value (Y/N) DeletionN

ot
es

Limitsb

Range of
Detection

Total DDD Total DDD k ug/kg 1.1E+00 1.5E+00 LW2-B004 38% 4.5E-02 - 9.0E+00 7.2E+03 ca N Maximum detected value does not exceed screening value.
Total DDT Total DDT l ug/kg 3.3E-01 6.7E+00 LWG0106B029SDS015C00 50% 3.9E-01 - 1.2E+01 7.0E+03 ca N Maximum detected value does not exceed screening value.

Notes:
a Chemicals listed include analytes detected in human health beach sediment samples from beaches designated as having potential for industrial use.
b For chemical mixtures, the range of detection limits listed is the maximum and minimum detection limit for individual isomers or congeners within the mixture.
c Screening concentrations and toxicity classifications are from EPA RSLs for industrial soil (April 2009) or EPA Region 6 SLs for industrial-outdoor worker soil (8 March 2008).  RSLs for noncarcinogenic chemicals are divided by 10.
d EPA RSL for total chromium (1:6 ratio Cr VI : Cr III) used for chromium screening concentration.
e EPA RSL for lead not divided by 10 for screening.
f EPA RSL for acenaphthene used as surrogate.
g EPA RSL for pyrene used as surrogate.
h EPA RSL for fluorene used as surrogate.
i EPA RSL for PCBs as Aroclor 1254 used for screening concentration.
j EPA RSL for 2,3,7,8-TCDD (Dioxin) used for screening concentration. Detection limits listed are for individual congeners/isomers before TEQ adjustment.
k EPA RSL for DDD used for total DDD screening concentration.
l EPA RSL for DDT used for total DDT screening concentration.

Abbreviations:
-- = Not applicable. Chemical detected at 100% frequency. mg/kg = Milligrams per kilogram.
ca = Carcinogen. N = No.
CAS = Chemical Abstract Services number. nc = Noncarcinogen.
COPC = Chemical of potential concern. RSL = Regional screening level.
EPA = U.S. Environmental Protection Agency. SVOC = Semivolatile organic compound. 
max = Ceiling limit recommended for screening value. TEQ = Toxicity equivalent.

Y = Yes.
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TABLE 2-11
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Sediment at Beaches Used for Recreation, by Transients, and/or by Fishers

 Location   Concentration COPC Rationale for
Minimum Detected Maximum Detected of Maximum Detection Used for Screening Flag Selection or

Exposure Point CAS Number Chemicala Units Concentration Concentration Concentration Frequency Screeningc Toxicity Value (Y/N) Deletion
Study Area-Wide Metals
Residential Use 7429-90-5 Aluminum mg/kg 1.0E+04 2.2E+04 LWG0103B031SDS015C00 100%  --  7.7E+03 nc Y Maximum detected value exceeds screening value.

Beaches 7440-36-0 Antimony mg/kg 2.0E-01 1.3E+01 LWG0104B024SDS015C00 35% 1.1E-01 - 1.8E-01 3.1E+00 nc Y Maximum detected value exceeds screening value.
7440-38-2 Arsenic mg/kg 7.0E-01 9.9E+00 LWG0106B030SDS015C00 100%  --  3.9E-01 ca Y Maximum detected value exceeds screening value.
7440-43-9 Cadmium mg/kg 3.0E-02 2.3E-01 LWG0106B022SDS015C00 100%  --  7.0E+00 nc N Maximum detected value does not exceed screening value.
7440-47-3 Chromium d mg/kg 1.3E+01 7.7E+01 LWG0106B030SDS015C00 100%  --  2.8E+02 ca N Maximum detected value does not exceed screening value.
7440-50-8 Copper mg/kg 1.4E+01 6.1E+02 LWG0106B030SDS015C00 100%  --  3.1E+02 nc Y Maximum detected value exceeds screening value.
7439-92-1 Lead e mg/kg 4.7E+00 6.2E+01 LWG0105B018SDS015C00 100%  --  4.0E+02 nc N Maximum detected value does not exceed screening value.
7439-97-6 Mercury mg/kg 1.9E-02 1.8E-01 LWG0106B026SDS015C00 20% 4.0E-02 - 6.0E-02 4.3E-01 nc N Maximum detected value does not exceed screening value.
7440-02-0 Nickel mg/kg 1.4E+01 4.1E+01 LWG0106B030SDS015C00 100%  -  1.5E+02 nc N Maximum detected value does not exceed screening value.
7782-49-2 Selenium mg/kg 5.0E-02 6.0E-02 LW2-B005 10% 4.0E-02 - 3.0E-01 3.9E+01 nc N Maximum detected value does not exceed screening value.
7440-22-4 Silver mg/kg 2.0E-02 2.0E-01 LWG0106B030SDS015C00 30% 2.0E-02 - 3.0E-02 3.9E+01 nc N Maximum detected value does not exceed screening value.
7440-66-6 Zinc mg/kg 5.5E+01 1.4E+02 LWG0106B022SDS015C00 100%  --  2.3E+03 nc N Maximum detected value does not exceed screening value.

Polynuclear Aromatic Hydrocarbons
91-57-6 2-Methylnaphthalene ug/kg 8.6E-01 8.3E+00 LW2-B003 15% 1.9E+01 - 2.0E+01 3.1E+04 nc N Maximum detected value does not exceed screening value.
83-32-9 Acenaphthene ug/kg 2.3E+00 3.2E+01 LW2-B003 10% 2.1E-01 - 2.0E+01 3.4E+05 nc N Maximum detected value does not exceed screening value.

208-96-8 Acenaphthylene f ug/kg 1.8E+00 5.1E+01 LWG0104B024SDS015C00 20% 1.9E+01 - 2.0E+01 3.4E+05 nc N Maximum detected value does not exceed screening value.
120-12-7 Anthracene ug/kg 1.4E+00 4.6E+01 LWG0104B024SDS015C00 20% 1.9E+01 - 2.0E+01 1.7E+06 nc N Maximum detected value does not exceed screening value.
56-55-3 Benzo(a)anthracene ug/kg 4.8E+00 2.1E+02 LW2-B003 95% 1.9E+00 - 1.9E+00 1.5E+02 ca Y Maximum detected value exceeds screening value.

50-32-8 Benzo(a)pyrene ug/kg 4.4E+00 3.6E+02
LW2-B003, 

LWG0104B024SDS015C00 95% 1.9E+00 - 1.9E+00 1.5E+01 ca Y Maximum detected value exceeds screening value.
205-99-2 Benzo(b)fluoranthene ug/kg 2.1E+00 3.1E+02 LW2-B003 100%  --  1.5E+02 ca Y Maximum detected value exceeds screening value.
191-24-2 Benzo(g,h,i)perylene g ug/kg 1.9E+00 3.1E+02 LW2-B003 100%  --  1.7E+05 nc N Maximum detected value does not exceed screening value.
207-08-9 Benzo(k)fluoranthene ug/kg 2.7E+00 2.7E+02 LWG0104B024SDS015C00 100%  --  1.5E+03 ca N Maximum detected value does not exceed screening value.
218-01-9 Chrysene ug/kg 3.6E+00 3.1E+02 LWG0104B024SDS015C00 100%  --  1.5E+04 ca N Maximum detected value does not exceed screening value.
53-70-3 Dibenzo(a,h)anthracene ug/kg 2.2E+00 3.3E+01 LW2-B003 50% 1.9E+00 - 9.5E+00 1.5E+01 ca Y Maximum detected value exceeds screening value.

206-44-0 Fluoranthene ug/kg 7.3E+00 5.2E+02 LWG0104B024SDS015C00 70% 1.9E+01 - 1.9E+01 2.3E+05 nc N Maximum detected value does not exceed screening value.
86-73-7 Fluorene ug/kg 4.0E-01 6.5E+00 LW2-B003 15% 1.9E+01 - 2.0E+01 2.3E+05 nc N Maximum detected value does not exceed screening value.

193-39-5 Indeno(1,2,3-cd)pyrene ug/kg 4.4E+00 2.8E+02 LW2-B003 95% 1.9E+00 - 1.9E+00 1.5E+02 ca Y Maximum detected value exceeds screening value.
91-20-3 Naphthalene ug/kg 1.1E+01 4.1E+01 LWG0106B022SDS015C00 20% 1.9E+00 - 2.0E+01 3.9E+03 ca N Maximum detected value does not exceed screening value.
85-01-8 Phenanthrene g ug/kg 1.7E+00 3.2E+02 LWG0104B024SDS015C00 55% 1.9E+01 - 2.0E+01 1.7E+05 nc N Maximum detected value does not exceed screening value.

129-00-0 Pyrene ug/kg 1.2E+01 7.0E+02 LWG0104B024SDS015C00 70% 1.9E+01 - 2.0E+01 1.7E+05 nc N Maximum detected value does not exceed screening value.
Phthalates

117-81-7 Bis(2-ethylhexyl) phthalate ug/kg 2.1E+01 2.3E+02 LWG0105B018SDS015C00 75% 8.2E+00 - 1.9E+01 3.5E+04 ca N Maximum detected value does not exceed screening value.
84-74-2 Dibutyl phthalate ug/kg 3.9E+00 1.9E+02 LWG0106B030SDS015C00 45% 3.2E+00 - 2.0E+01 6.1E+05 nc N Maximum detected value does not exceed screening value.
84-66-2 Diethyl phthalate ug/kg 4.8E+01 4.8E+01 LWG0106B030SDS015C00 5% 4.3E+00 - 2.0E+01 4.9E+06 nc N Maximum detected value does not exceed screening value.

SVOCs
86-74-8 Carbazole h ug/kg 2.6E+00 1.6E+01 LWG0104B024SDS015C00 25% 1.6E+00 - 9.5E+00 2.3E+05 nc N Maximum detected value does not exceed screening value.

132-64-9 Dibenzofuran h ug/kg 7.9E-01 1.1E+01 LWG0106B022SDS015C00 25% 2.3E-01 - 9.5E+00 2.3E+05 nc N Maximum detected value does not exceed screening value.
118-74-1 Hexachlorobenzene ug/kg 6.6E-01 6.6E-01 LWG0107B024SDS015C00 5% 1.9E-01 - 2.9E+00 3.0E+02 ca N Maximum detected value does not exceed screening value.

Phenols
106-44-5 4-Methylphenol ug/kg 9.5E+00 9.5E+00 LW2-B003 5% 3.6E+00 - 2.0E+01 3.1E+04 nc N Maximum detected value does not exceed screening value.
87-86-5 Pentachlorophenol ug/kg 2.2E+01 2.2E+01 LWG0107B023SDS015C00 5% 4.8E-01 - 4.8E+01 3.0E+03 ca N Maximum detected value does not exceed screening value.

Polychlorinated Biphenyls 
Total PCBs- AroTotal PCB Aroclors i ug/kg 6.5E+00 8.2E+01 LWG0104B024SDS015C00 50% 1.6E+00 - 4.6E+01 2.2E+02 ca N Maximum detected value does not exceed screening value.

Dioxin/Furan
Dioxin TEQ Total Dioxin TEQ j pg/g 3.5E-02 8.8E-02 LW2-B005 100%  --  4.5E+00 ca N Maximum detected value does not exceed screening value.

Limitsb

Range of
Detection
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TABLE 2-11
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Sediment at Beaches Used for Recreation, by Transients, and/or by Fishers

 Location   Concentration COPC Rationale for
Minimum Detected Maximum Detected of Maximum Detection Used for Screening Flag Selection or

Exposure Point CAS Number Chemicala Units Concentration Concentration Concentration Frequency Screeningc Toxicity Value (Y/N) DeletionLimitsb

Range of
Detection

Pesticides
319-85-7 beta-Hexachlorocyclohexane ug/kg 3.5E+00 5.1E+00 LW2-B005 10% 3.4E-02 - 4.9E+00 2.7E+02 ca N Maximum detected value does not exceed screening value.

53494-70-5 Endrin ketone k ug/kg 4.6E-01 4.6E-01 LW2-B003 5% 2.8E-02 - 1.1E+00 1.8E+03 nc N Maximum detected value does not exceed screening value.
Total Chlordane Total Chlordanes l ug/kg 5.9E+00 5.9E+00 LWG0109B027SDS015C 5% 3.2E-02 - 4.1E+00 1.6E+03 ca N Maximum detected value does not exceed screening value.

Total DDDs Total DDD m ug/kg 1.0E+00 1.3E+02 LWG0107B024SDS015C00 35% 3.8E-01 - 7.3E-01 2.0E+03 ca N Maximum detected value does not exceed screening value.
Total DDEs Total DDE n ug/kg 1.6E-01 1.0E+02 LWG0107B024SDS015C00 25% 3.8E-01 - 4.6E+00 1.4E+03 ca N Maximum detected value does not exceed screening value.
Total DDTs Total DDT o ug/kg 9.2E-01 1.4E+02 LWG0107B024SDS015C00 30% 3.8E-01 - 2.6E+00 1.7E+03 ca N Maximum detected value does not exceed screening value.

Notes:
a Chemicals listed include analytes detected in human health beach sediment samples from beaches designated as having potential for residential/recreational use.
b For chemical mixtures, the range of detection limits listed is the maximum and minimum detection limit for individual isomers or congeners within the mixture.
c Screening concentrations and toxicity classifications are from EPA RSLs for residential soil (April 2009) or EPA Region 6 SLs for residential soil (8 March 2008).  RSLs for noncarcinogenic chemicals are divided by 10.
d EPA RSL for total chromium (1:6 ratio Cr VI : Cr III) used for chromium screening concentration.
e EPA RSL for lead not divided by 10 for screening.
f EPA RSL for acenaphthene used as surrogate.

g EPA RSL for pyrene used as surrogate.
h EPA RSL for fluorene used as surrogate.
i EPA RSL for PCBs as Aroclor 1254 used for screening value.
j EPA RSL for 2,3,7,8-TCDD (Dioxin) used for screening value. Detection limits listed are for individual dioxin/furans before TEQ adjustment.

k EPA RSL for endrin used as surrogate.
l EPA RSL for technical chlordane used for total chlordane screening value .

m EPA RSL for DDD used for total DDD screening value.
n EPA RSL for DDE used for total DDE screening value.
o EPA RSL for DDT used for total DDT screening value.

Abbreviations:
-- = Not applicable. Chemical detected at 100% frequency.
ca = Carcinogen.
CAS = Chemical Abstract Services number.
COPC = Chemical of potential concern.
EPA = U.S. Environmental Protection Agency.
max = Ceiling limit recommended for screening value.
mg/kg = Milligrams per kilogram.
N = No.
nc = Noncarcinogen.
RSL = Regional screening level.
SVOC = Semivolatile organic compound. 
TEQ = Toxicity equivalent.
Y = Yes.
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TABLE 2-12
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Current/Future
Medium:  Sediment

Exposure Medium:  In-water Sediment

 Location  Concentration Screening COPC Rationale for
Exposure Point CAS Number Chemicala    Minimum Detected Maximum Detected of Maximum Detection Used for Toxicity Flag Selection or

Units Concentration Concentration Concentration Frequency Screeningc Valuec (Y/N) Deletion
Study Area-Wide Metals

7429-90-5 Aluminum mg/kg 1.6E+03 4.6E+04 WR-WSI98SD139 100%  --  9.9E+04 nc N Maximum detected value does not exceed screening value.
7440-36-0 Antimony mg/kg 4.0E-02 3.2E+01 WLCOFJ0222B04 75% 3.0E-02 - 8.0E+00 4.1E+01 nc N Maximum detected value does not exceed screening value.
7440-38-2 Arsenic mg/kg 9.7E-01 7.6E+01 WLCOFJ024803 89% 3.0E+00 - 1.0E+01 1.6E+00 ca Y Maximum detected value exceeds screening value.
7440-39-3 Barium mg/kg 6.7E+01 6.0E+03 CP-09-A-PG 100%  --  1.9E+04 nc N Maximum detected value does not exceed screening value.
7440-41-7 Beryllium mg/kg 2.2E-01 9.0E-01 WR-WSI98SD075 100%  --  2.0E+02 nc N Maximum detected value does not exceed screening value.
7440-43-9 Cadmium mg/kg 1.6E-02 4.6E+01 WLCOFJ02M0301 92% 1.6E-03 - 1.1E+00 8.0E+01 nc N Maximum detected value does not exceed screening value.
7440-47-3 Chromium d mg/kg 4.1E+00 7.7E+02 WLCOFJ0219A01 100% 2.8E+01 - 4.5E+01 1.4E+03 ca N Maximum detected value does not exceed screening value.
18540-29-9 Chromium hexavalent mg/kg 2.0E-01 2.1E+00 LW2-GBT012 45% 1.0E-01 - 6.0E-01 2.0E+02 ca N Maximum detected value does not exceed screening value.
7440-48-4 Cobalt mg/kg 1.1E+01 2.4E+01 WR-WSI98SD075 100%  --  3.0E+01 nc N Maximum detected value does not exceed screening value.
7440-50-8 Copper mg/kg 4.4E+00 2.8E+03 LW3-UG01 100%  --  4.1E+03 nc N Maximum detected value does not exceed screening value.
7439-89-6 Iron mg/kg 2.9E+04 6.5E+04 WR-WSI98SD075 100%  --  7.2E+04 nc N Maximum detected value does not exceed screening value.
7439-92-1 Lead e mg/kg 2.2E+00 1.3E+04 LW3-GWC1 100% 5.3E+00 - 1.0E+01 8.0E+02 nc Y Maximum detected value exceeds screening value.
7439-96-5 Manganese mg/kg 2.4E+02 2.1E+03 KM-08-A-PG, LWP1-ARC03B 100%  --  2.3E+03 nc N Maximum detected value does not exceed screening value.
7439-97-6 Mercury mg/kg 7.0E-03 6.5E+01 LW3-GWC1 95% 8.0E-03 - 1.0E-01 2.4E+00 nc Y Maximum detected value exceeds screening value.
7440-02-0 Nickel mg/kg 4.8E+00 5.9E+02 PSYSEA98PSY27 99% 1.5E+01 - 3.0E+01 2.0E+03 nc N Maximum detected value does not exceed screening value.
7782-49-2 Selenium mg/kg 3.0E-02 2.0E+01 WR-WSI98SD139 46% 3.0E-02 - 6.0E+00 5.1E+02 nc N Maximum detected value does not exceed screening value.
7440-22-4 Silver mg/kg 1.4E-02 1.5E+01 WLCOFJ02S0202 97% 2.8E-02 - 1.0E+00 5.1E+02 nc N Maximum detected value does not exceed screening value.
7440-28-0 Thallium mg/kg 2.6E-02 2.7E+01 WR-WSI98SD043 85% 5.1E-02 - 1.0E+01 6.6E+00 nc Y Maximum detected value exceeds screening value.
7440-31-5 Tin mg/kg 8.9E-01 5.4E+00 WRD&M98DMJ 100%  --  6.1E+04 nc N Maximum detected value does not exceed screening value.
7440-32-6 Titanium f mg/kg 1.3E+03 3.5E+03 WRD&M98DMJ 100%  --  NA -- Y Analyte detected and no screening value or surrogate exists. 
7440-62-2 Vanadium mg/kg 6.9E+01 1.5E+02 WR-WSI98SD075 100%  --  7.2E+02 nc N Maximum detected value does not exceed screening value.
7440-66-6 Zinc mg/kg 9.7E+00 2.9E+03 WLCOFJ02M0301 100%  --  3.1E+04 nc N Maximum detected value does not exceed screening value.

Butyltins
78763-54-9 Butyltin ion g ug/kg 9.3E-02 7.4E+02 WR-WSI98SD012 72% 4.2E-02 - 6.9E+00 1.8E+04 nc N Maximum detected value does not exceed screening value.

683-18-1 Dibutyltin dichloride g ug/kg 1.7E+01 3.4E+01
LWG0103R004SDS015C10, 
LWG0103R004SDS015C30 100%  --  1.8E+04 nc N Maximum detected value does not exceed screening value.

14488-53-0 Dibutyltin ion g ug/kg 1.4E-01 2.7E+03 LW2-G421 76% 4.0E-02 - 3.3E+01 1.8E+04 nc N Maximum detected value does not exceed screening value.
1118-46-3 Monobutyltin trichloride g ug/kg 8.2E+00 2.8E+01 LWG0103R004SDS015C10 75%  --  1.8E+04 nc N Maximum detected value does not exceed screening value.
1461-25-2 Tetrabutyltin g ug/kg 2.7E-01 1.0E+03 LW2-G421 32% 8.1E-02 - 6.0E+00 1.8E+04 nc N Maximum detected value does not exceed screening value.
1461-22-9 Tributyltin chloride g ug/kg 2.5E+01 6.4E+01 LWG0103R005SDS015C00 100%  --  1.8E+04 nc N Maximum detected value does not exceed screening value.
36643-28-4 Tributyltin ion g ug/kg 4.5E-01 4.7E+04 WR-WSI98SD012 94% 7.9E-02 - 5.8E+00 1.8E+04 nc Y Maximum detected value exceeds screening value.

Polynuclear Aromatic Hydrocarbons
2245-38-7 1,6,7-Trimethylnaphthalene h ug/kg 2.4E-01 2.2E+02 WLCT4C04UP14 93% 5.0E+00 - 5.0E+00 2.0E+04 ca N Maximum detected value does not exceed screening value.
90-12-0 1-Methylnaphthalene ug/kg 2.4E-01 9.0E+02 LW3-G609 98% 5.0E+00 - 5.0E+00 9.9E+04 ca N Maximum detected value does not exceed screening value.
832-69-9 1-Methylphenanthrene i ug/kg 3.8E-01 1.8E+03 WLCT4C04UP13 98% 5.0E+00 - 5.0E+00 1.7E+06 nc N Maximum detected value does not exceed screening value.
581-42-0 2,6-Dimethylnaphthalene h ug/kg 2.0E-01 2.5E+02 WLCT4C04UP13 95% 5.0E+00 - 5.0E+00 2.0E+04 ca N Maximum detected value does not exceed screening value.
91-57-6 2-Methylnaphthalene ug/kg 3.7E-01 5.3E+04 GS-04-A-PG-2 82% 4.9E-01 - 1.6E+02 4.1E+05 nc N Maximum detected value does not exceed screening value.
83-32-9 Acenaphthene ug/kg 2.2E-01 1.8E+05 WLCGSD01AN0103 88% 2.3E-01 - 2.2E+02 3.3E+06 nc N Maximum detected value does not exceed screening value.
208-96-8 Acenaphthylene j ug/kg 3.4E-01 1.2E+04 GS-04-A-PG-2, LW3-C662 81% 3.2E-01 - 1.6E+02 3.3E+06 nc N Maximum detected value does not exceed screening value.
120-12-7 Anthracene ug/kg 3.5E-01 1.6E+05 WLCGSD01AN0103 92% 3.3E-01 - 2.2E+02 1.7E+07 nc N Maximum detected value does not exceed screening value.

56-55-3 Benzo(a)anthracene ug/kg 5.0E-01 1.2E+05
GS-04-A-PG-2, LW2-G264, 

WLCGSD01AN0103 97% 1.2E+00 - 2.2E+02 2.1E+03 ca Y Maximum detected value exceeds screening value.
50-32-8 Benzo(a)pyrene ug/kg 8.6E-01 1.6E+05 GS-04-A-PG-2 97% 3.3E-01 - 2.2E+02 2.1E+02 ca Y Maximum detected value exceeds screening value.
205-99-2 Benzo(b)fluoranthene ug/kg 1.1E+00 1.3E+05 LW2-C273, LW2-C301, LW2-G283 99% 7.2E-01 - 2.0E+01 2.1E+03 ca Y Maximum detected value exceeds screening value.
192-97-2 Benzo(e)pyrene i ug/kg 1.6E+00 3.2E+04 WLCT4C04UP13 100%  --  1.7E+06 nc N Maximum detected value does not exceed screening value.
191-24-2 Benzo(g,h,i)perylene i ug/kg 5.6E-01 1.3E+05 GS-04-A-PG-2, WLCGSG04RAA17 95% 7.5E-01 - 2.2E+02 1.7E+06 nc N Maximum detected value does not exceed screening value.
207-08-9 Benzo(k)fluoranthene ug/kg 7.7E-01 8.9E+04 GS-04-A-PG-2 98% 5.0E-01 - 2.0E+01 2.1E+04 ca Y Maximum detected value exceeds screening value.
218-01-9 Chrysene ug/kg 2.0E+00 1.4E+05 WLCGSD01AN0103 98% 6.2E-01 - 2.2E+02 2.1E+05 ca N Maximum detected value does not exceed screening value.
53-70-3 Dibenzo(a,h)anthracene ug/kg 2.2E-01 1.5E+04 GS-04-A-PG-2, LW2-C301 86% 3.8E-01 - 2.2E+02 2.1E+02 ca Y Maximum detected value exceeds screening value.
132-65-0 Dibenzothiophene k ug/kg 5.3E-01 1.1E+04 LW3-G609 97% 2.1E-01 - 4.1E-01 2.2E+06 nc N Maximum detected value does not exceed screening value.
206-44-0 Fluoranthene ug/kg 1.1E+00 3.5E+05 GS-04-A-PG-2 99% 1.6E+00 - 1.3E+02 2.2E+06 nc N Maximum detected value does not exceed screening value.
86-73-7 Fluorene ug/kg 3.2E-01 1.1E+05 WLCGSD01AN0103 88% 2.6E-01 - 2.2E+02 2.2E+06 nc N Maximum detected value does not exceed screening value.
193-39-5 Indeno(1,2,3-cd)pyrene ug/kg 9.0E-01 1.3E+05 GS-04-A-PG-2 95% 3.6E-01 - 2.2E+02 2.1E+03 ca Y Maximum detected value exceeds screening value.
91-20-3 Naphthalene ug/kg 2.7E-01 1.0E+05 WLCGSD01AN0102 71% 4.3E-01 - 1.6E+02 2.0E+04 ca Y Maximum detected value exceeds screening value.

Range of
Detection
Limitsb

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 4



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 2-12
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Current/Future
Medium:  Sediment

Exposure Medium:  In-water Sediment

 Location  Concentration Screening COPC Rationale for
Exposure Point CAS Number Chemicala    Minimum Detected Maximum Detected of Maximum Detection Used for Toxicity Flag Selection or

Units Concentration Concentration Concentration Frequency Screeningc Valuec (Y/N) Deletion

Range of
Detection
Limitsb

85-01-8 Phenanthrene i ug/kg 5.3E-01 4.0E+05 LW2-G301, WLCGSD01AN0103 98% 1.6E+00 - 2.2E+02 1.7E+06 nc N Maximum detected value does not exceed screening value.
198-55-0 Perylene i ug/kg 9.5E-01 1.3E+04 WLCT4C04UP13 100%  --  1.7E+06 nc N Maximum detected value does not exceed screening value.
129-00-0 Pyrene ug/kg 2.8E+00 4.5E+05 GS-04-A-PG-2 100% 5.4E-01 - 2.0E+01 1.7E+06 nc N Maximum detected value does not exceed screening value.

Phthalates
117-81-7 Bis(2-ethylhexyl) phthalate ug/kg 7.0E+00 4.4E+05 LW2-G367 61% 2.3E+00 - 1.9E+04 1.2E+05 ca Y Maximum detected value exceeds screening value.
85-68-7 Butylbenzyl phthalate ug/kg 2.2E+00 2.8E+03 LW2-G111 33% 1.9E+00 - 2.2E+03 9.1E+05 ca N Maximum detected value does not exceed screening value.
84-74-2 Dibutyl phthalate ug/kg 3.7E+00 3.8E+03 WLCOFJ02M0301 32% 3.3E+00 - 1.8E+03 6.2E+06 nc N Maximum detected value does not exceed screening value.
84-66-2 Diethyl phthalate ug/kg 2.0E+00 3.7E+02 LW2-G093 7% 1.3E+00 - 2.2E+03 4.9E+07 nc N Maximum detected value does not exceed screening value.
131-11-3 Dimethyl phthalate l ug/kg 1.4E+00 1.7E+02 PSYSEA98PSY03 5% 1.0E+00 - 2.2E+03 4.9E+07 nc N Maximum detected value does not exceed screening value.
117-84-0 Di-n-octyl phthalate l ug/kg 3.4E+00 1.5E+04 WLCOFH02M101 10% 1.5E+00 - 1.6E+03 4.9E+07 nc N Maximum detected value does not exceed screening value.

SVOCs
120-82-1 1,2,4-Trichlorobenzene ug/kg 3.1E+00 3.1E+02 LW2-G355 2% 4.4E-01 - 2.2E+03 4.0E+04 nc N Maximum detected value does not exceed screening value.
95-50-1 1,2-Dichlorobenzene ug/kg 1.6E-01 6.1E+02 LW2-GBT017 2% 9.2E-02 - 2.2E+03 1.0E+06 nc N Maximum detected value does not exceed screening value.
541-73-1 1,3-Dichlorobenzene m ug/kg 3.6E+00 9.8E+01 RP-03-C-PG 0.4% 1.4E-01 - 2.2E+03 1.0E+06 nc N Maximum detected value does not exceed screening value.
106-46-7 1,4-Dichlorobenzene ug/kg 8.8E-01 7.3E+02 LW2-G505 2% 1.4E-01 - 2.2E+03 1.3E+04 ca N Maximum detected value does not exceed screening value.
99-09-2 3-Nitroaniline n ug/kg 4.8E+02 4.8E+02 WLCOFH02M103 0.1% 2.5E+00 - 2.2E+03 1.8E+05 nc N Maximum detected value does not exceed screening value.
106-47-8 4-Chloroaniline ug/kg 1.0E+01 1.3E+01 LW3-C757, LW3-G743 0.2% 1.9E+00 - 2.2E+03 8.6E+03 ca N Maximum detected value does not exceed screening value.
100-01-6 4-Nitroaniline n ug/kg 3.9E+01 9.6E+01 LW2-G099 0.2% 1.8E+00 - 2.2E+03 1.8E+05 nc N Maximum detected value does not exceed screening value.
62-53-3 Aniline ug/kg 9.5E+00 6.7E+02 LW2-G401 1% 1.5E+00 - 2.2E+03 3.0E+05 ca N Maximum detected value does not exceed screening value.
65-85-0 Benzoic acid ug/kg 9.9E+01 4.1E+03 WLCOFH02M106 5% 5.2E+01 - 5.3E+04 2.5E+08 nc N Maximum detected value does not exceed screening value.
100-51-6 Benzyl alcohol ug/kg 2.3E+00 2.4E+02 WLCOFJ0252A05 10% 2.1E+00 - 2.2E+03 3.1E+07 nc N Maximum detected value does not exceed screening value.
111-44-4 Bis(2-chloroethyl) ether ug/kg 4.4E+00 1.4E+01 LW2-G232, LW2-G375 0.3% 1.9E+00 - 2.2E+03 9.0E+02 ca N Maximum detected value does not exceed screening value.
86-74-8 Carbazole k ug/kg 1.6E+00 3.0E+04 LW2-C299, LW2-G264 62% 1.3E+00 - 2.2E+03 2.2E+06 nc N Maximum detected value does not exceed screening value.
132-64-9 Dibenzofuran k ug/kg 2.5E-01 7.8E+03 LW2-G294 78% 2.2E-01 - 2.2E+03 2.2E+06 nc N Maximum detected value does not exceed screening value.
92-52-4 Diphenyl ug/kg 4.4E-01 4.5E+02 WLCASF97S021 88% 4.9E+00 - 5.1E+00 5.1E+06 nc N Maximum detected value does not exceed screening value.
118-74-1 Hexachlorobenzene ug/kg 1.2E-02 3.4E+02 LW2-G355 34% 1.7E-02 - 1.2E+03 1.1E+03 ca N Maximum detected value does not exceed screening value.
87-68-3 Hexachlorobutadiene ug/kg 6.5E-02 2.3E+02 WR-WSI98SD092 6% 1.8E-03 - 2.0E+02 2.2E+04 ca N Maximum detected value does not exceed screening value.
67-72-1 Hexachloroethane ug/kg 2.5E-01 1.5E+03 LW2-G355 11% 4.9E-02 - 4.8E+02 1.2E+05 ca N Maximum detected value does not exceed screening value.
86-30-6 N-Nitrosodiphenylamine ug/kg 2.0E+00 6.1E+01 CP-09-A-PG 1% 1.6E+00 - 2.2E+03 3.5E+05 ca N Maximum detected value does not exceed screening value.

Phenols
4901-51-3 2,3,4,5-Tetrachlorophenol o ug/kg 6.2E-01 1.8E+02 LW2-G355 2% 2.5E-01 - 1.6E+03 1.8E+06 nc N Maximum detected value does not exceed screening value.
25167-83-3_3 2,3,4,6;2,3,5,6-Tetrachlorophenol coelution o ug/kg 1.0E+00 4.9E+01 LW2-G355 2% 4.4E-01 - 3.7E+02 1.8E+06 nc N Maximum detected value does not exceed screening value.
935-95-5 2,3,5,6-Tetrachlorophenol o ug/kg 3.8E-01 2.8E+01 WLCOFJ024806 3% 2.0E-01 - 2.2E+03 1.8E+06 nc N Maximum detected value does not exceed screening value.
95-95-4 2,4,5-Trichlorophenol ug/kg 7.8E-01 4.8E+01 LW2-G302 1% 3.6E-01 - 2.2E+03 6.2E+06 nc N Maximum detected value does not exceed screening value.
88-06-2 2,4,6-Trichlorophenol ug/kg 2.4E-01 2.2E+02 CP-07-D-PG 3% 1.3E-01 - 2.2E+03 1.6E+05 ca N Maximum detected value does not exceed screening value.
120-83-2 2,4-Dichlorophenol ug/kg 4.7E+00 1.2E+02 LW2-G332 1% 1.0E+00 - 2.2E+03 1.8E+05 nc N Maximum detected value does not exceed screening value.
105-67-9 2,4-Dimethylphenol ug/kg 1.8E+01 3.0E+02 LWG0109R002SDS015C00 0.3% 5.5E+00 - 2.2E+03 1.2E+06 nc N Maximum detected value does not exceed screening value.
95-57-8 2-Chlorophenol ug/kg 9.8E+00 5.4E+01 LW2-G334 0.2% 2.0E+00 - 2.2E+03 5.1E+05 nc N Maximum detected value does not exceed screening value.
95-48-7 2-Methylphenol ug/kg 6.9E+01 2.9E+02 LW2-G415 0.3% 1.5E+00 - 2.2E+03 3.1E+06 nc N Maximum detected value does not exceed screening value.
59-50-7 4-Chloro-3-methylphenol p ug/kg 2.4E+00 3.1E+02 WLCOFH021805 1% 1.4E+00 - 2.2E+03 5.1E+05 nc N Maximum detected value does not exceed screening value.
106-44-5 4-Methylphenol ug/kg 2.0E+00 1.4E+03 WR-WSI98SD139 48% 1.5E+00 - 4.3E+03 3.1E+05 nc N Maximum detected value does not exceed screening value.
87-86-5 Pentachlorophenol ug/kg 5.0E-01 8.4E+03 WLCOFJ0252C01 21% 1.7E-01 - 2.2E+03 9.0E+03 ca N Maximum detected value does not exceed screening value.
108-95-2 Phenol ug/kg 2.8E+00 6.8E+02 LW2-G092 28% 2.0E+00 - 2.2E+03 1.8E+07 nc N Maximum detected value does not exceed screening value.

Polychlorinated Biphenyls 
Total PCB Aroclors q ug/kg 5.1E+00 3.1E+04 LW2-G453 80% 1.3E+00 - 1.0E+03 7.4E+02 ca Y Maximum detected value exceeds screening value.
Total PCB Congeners q pg/g 1.8E+03 3.5E+07 LW2-G453 100% 3.9E-03 - 2.0E-02 7.4E+05 ca Y Maximum detected value exceeds screening value.
Dioxin/Furan
Total Dioxin TEQ r pg/g 2.9E-02 1.4E+04 LWG0107R006SDS015C00 100%  --  1.8E+01 ca Y Maximum detected value exceeds screening value.
Total PCB TEQ r pg/g 5.2E-02 2.4E+02 LW2-G453 100%  --  1.8E+01 ca Y Maximum detected value exceeds screening value.
Pesticides

309-00-2 Aldrin ug/kg 3.3E-03 6.9E+02 LW2-G355 24% 1.6E-02 - 9.9E+01 1.0E+02 ca Y Maximum detected value exceeds screening value.
319-84-6 alpha-Hexachlorocyclohexane ug/kg 2.4E-03 1.0E+01 LW2-G453 20% 1.4E-03 - 9.9E+01 2.7E+02 ca N Maximum detected value does not exceed screening value.
319-85-7 beta-Hexachlorocyclohexane ug/kg 1.4E-03 2.0E+01 LW2-G274 42% 1.1E-03 - 9.9E+01 9.6E+02 ca N Maximum detected value does not exceed screening value.
319-86-8 delta-Hexachlorocyclohexane f ug/kg 1.8E-03 5.3E+00 WLCOFJ0222B04 15% 9.8E-04 - 9.9E+01 NA -- Y Analyte detected and no screening value or surrogate exists. 
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60-57-1 Dieldrin ug/kg 8.3E-03 3.6E+02 LW2-G453 21% 3.0E-02 - 2.7E+02 1.1E+02 ca Y Maximum detected value exceeds screening value.
72-20-8 Endrin ug/kg 2.0E-03 3.2E+01 AP-04-C-PG, LW2-C295 8% 1.3E-02 - 2.0E+02 1.8E+04 nc N Maximum detected value does not exceed screening value.
7421-93-4 Endrin aldehydep s ug/kg 1.1E-01 1.4E+01 LW3-G609 4% 4.2E-02 - 2.0E+02 1.8E+04 nc N Maximum detected value does not exceed screening value.
53494-70-5 Endrin ketonep s ug/kg 5.5E-03 9.0E+01 LW2-G453 18% 2.1E-03 - 2.0E+02 1.8E+04 nc N Maximum detected value does not exceed screening value.
58-89-9 gamma-Hexachlorocyclohexane ug/kg 3.1E-03 4.3E+02 LWG0107R006SDS015C00 18% 4.7E-03 - 9.9E+01 2.1E+03 ca N Maximum detected value does not exceed screening value.
76-44-8 Heptachlor ug/kg 2.6E-03 6.0E+00 PSYSEA98PSY01 7% 1.4E-03 - 9.9E+01 3.8E+02 ca N Maximum detected value does not exceed screening value.
1024-57-3 Heptachlor epoxide ug/kg 1.6E-03 1.7E+01 AP-04-C-PG 9% 1.9E-03 - 9.9E+01 1.9E+02 ca N Maximum detected value does not exceed screening value.
72-43-5 Methoxychlor ug/kg 4.8E-02 3.4E+01 LW2-G333 13% 2.3E-02 - 9.9E+02 3.1E+05 nc N Maximum detected value does not exceed screening value.
2385-85-5 Mirex ug/kg 9.5E-02 5.0E+01 LW2-C525 4% 3.4E-02 - 1.3E+02 9.6E+01 ca N Maximum detected value does not exceed screening value.

Total Chlordanes t ug/kg 6.3E-02 6.7E+02 LW2-G355 67% 4.1E-02 - 2.3E+02 6.5E+03 ca N Maximum detected value does not exceed screening value.
Total DDDs u ug/kg 6.7E-02 3.0E+03 LW2-G360 86% 5.3E-02 - 1.3E+02 7.2E+03 ca N Maximum detected value does not exceed screening value.
Total DDEs v ug/kg 1.1E-01 2.5E+03 LW2-G453 82% 4.5E-02 - 1.3E+02 5.1E+03 ca N Maximum detected value does not exceed screening value.
Total DDTs w ug/kg 4.4E-02 2.3E+04 LWP-TZSAP04B 78% 5.6E-02 - 4.1E+01 7.0E+03 ca Y Maximum detected value exceeds screening value.
Total Endosulfans x ug/kg 2.7E-02 2.7E+02 WR-WSI98SD0920000CC 27% 4.5E-02 - 2.0E+02 3.7E+05 nc N Maximum detected value does not exceed screening value.
Herbicides

93-76-5 2,4,5-T ug/kg 1.6E+01 1.6E+01 WLCOFJ02M0201 1% 1.1E-01 - 1.1E+02 6.2E+05 nc N Maximum detected value does not exceed screening value.
94-75-7 2,4-D ug/kg 9.0E+00 3.3E+03 LW2-G334 6% 7.5E-02 - 1.3E+02 7.7E+05 nc N Maximum detected value does not exceed screening value.
94-82-6 2,4-DB ug/kg 1.3E+01 3.4E+02 LW2-G334 4% 1.1E-01 - 2.7E+02 4.9E+05 nc N Maximum detected value does not exceed screening value.
120-36-5 Dichloroprop y ug/kg 9.4E+00 9.4E+00 RP-07-B-PG 1% 1.2E-01 - 1.3E+02 7.7E+05 nc N Maximum detected value does not exceed screening value.
94-74-6 MCPA ug/kg 4.1E+00 3.6E+02 LW2-G334 1% 1.6E-01 - 6.7E+04 3.1E+04 nc N Maximum detected value does not exceed screening value.
93-65-2 MCPP ug/kg 1.9E+02 4.2E+03 WLCDRD05PG058 1% 1.2E-01 - 9.1E+04 6.2E+04 nc N Maximum detected value does not exceed screening value.
93-72-1 Silvex ug/kg 5.4E+00 5.4E+00 RP-03-C-PG 1% 1.1E-01 - 4.4E+01 4.9E+05 nc N Maximum detected value does not exceed screening value.

VOCs
630-20-6 1,1,1,2-Tetrachloroethane ug/kg 2.9E-01 2.9E-01 LW2-GBT018 0.5% 3.8E-02 - 5.0E+01 9.8E+03 ca N Maximum detected value does not exceed screening value.

75-34-3 1,1-Dichloroethane ug/kg 2.5E-01 3.1E-01
CP-07-A-PG, CP-07-D-PG, LW2-

C356, WLCSLH01GP61 1% 7.0E-02 - 5.0E+01 1.7E+04 ca N Maximum detected value does not exceed screening value.
96-18-4 1,2,3-Trichloropropane ug/kg 5.0E-01 8.6E-01 WLCDRD05PG042 1% 1.4E-01 - 2.5E+02 4.1E+02 ca N Maximum detected value does not exceed screening value.
95-50-1 1,2-Dichlorobenzene ug/kg 1.6E-01 6.1E+02 LW2-GBT017 2% 9.2E-02 - 2.2E+03 1.0E+06 nc N Maximum detected value does not exceed screening value.
107-06-2 1,2-Dichloroethane ug/kg 1.1E-01 3.5E-01 LW2-G263 1% 3.8E-02 - 5.0E+01 2.2E+03 ca N Maximum detected value does not exceed screening value.
67-64-1 Acetone ug/kg 3.4E+00 1.6E+02 LW2-GBT003 10% 2.0E+00 - 2.5E+02 6.1E+07 nc N Maximum detected value does not exceed screening value.
71-43-2 Benzene ug/kg 3.0E-02 7.2E+02 LWP1-AP04D 17% 1.0E-02 - 5.0E+01 5.6E+03 ca N Maximum detected value does not exceed screening value.
75-15-0 Carbon disulfide ug/kg 1.1E-01 4.5E+00 LW2-G092 9% 9.3E-02 - 2.5E+01 3.0E+05 nc N Maximum detected value does not exceed screening value.
108-90-7 Chlorobenzene ug/kg 1.4E-01 3.5E+04 LWP1-AP04D 16% 7.2E-02 - 5.0E+01 1.5E+05 nc N Maximum detected value does not exceed screening value.
75-00-3 Chloroethane ug/kg 7.7E+00 3.2E+01 GN-05-A-PG 1% 2.8E-01 - 5.0E+02 2.2E+06 nc N Maximum detected value does not exceed screening value.
67-66-3 Chloroform ug/kg 8.7E-02 9.8E+01 CP-07-D-PG 6% 6.8E-02 - 5.0E+01 1.5E+03 ca N Maximum detected value does not exceed screening value.
156-59-2 cis-1,2-Dichloroethene ug/kg 2.1E-01 2.7E-01 RP-03-C-PG, AP-03-A-TR 3% 7.6E-02 - 2.0E+00 1.0E+06 nc N Maximum detected value does not exceed screening value.
75-71-8 Dichlorodifluoromethane ug/kg 2.0E-01 2.9E+01 LW2-GBT004 17% 8.2E-02 - 5.0E+02 7.8E+04 nc N Maximum detected value does not exceed screening value.
100-41-4 Ethylbenzene ug/kg 7.0E-02 7.1E+02 GS-04-A-PG-2 13% 9.0E-03 - 5.0E+01 2.9E+04 ca N Maximum detected value does not exceed screening value.
98-82-8 Isopropylbenzene ug/kg 7.3E-02 5.2E+02 GS-04-A-PG-2 15% 5.4E-02 - 1.0E+02 3.1E+05 nc N Maximum detected value does not exceed screening value.
108-10-1 Methyl isobutyl ketone ug/kg 3.3E-01 3.3E-01 EM-03-A-PG 0.5% 3.0E-01 - 2.5E+02 3.2E+06 nc N Maximum detected value does not exceed screening value.
591-78-6 Methyl n-butyl ketone z ug/kg 1.8E+00 1.8E+00 GN-02-E-PG 0.5% 7.8E-01 - 2.5E+02 3.2E+06 nc N Maximum detected value does not exceed screening value.
1634-04-4 Methyl tert-butyl ether ug/kg 7.0E-02 8.4E-01 LW2-G061, R2-AR-02-TR 4% 4.8E-02 - 2.9E-01 1.9E+05 ca N Maximum detected value does not exceed screening value.
75-09-2 Methylene chloride ug/kg 8.8E-01 1.3E+00 LW2-GBT004 1% 4.0E-01 - 2.5E+02 5.4E+04 ca N Maximum detected value does not exceed screening value.
78-93-3 Methylethyl ketone ug/kg 2.1E+00 9.8E+00 LW2-G360 18% 1.0E+01 - 1.3E+03 1.9E+07 nc N Maximum detected value does not exceed screening value.
100-42-5 Styrene ug/kg 1.1E+00 1.1E+00 LW2-G283 0.5% 9.0E-02 - 5.0E+01 1.0E+06 nc N Maximum detected value does not exceed screening value.
127-18-4 Tetrachloroethene ug/kg 2.2E-01 9.1E-01 CP-07-A-PG 1% 1.1E-01 - 5.0E+01 2.7E+03 ca N Maximum detected value does not exceed screening value.
108-88-3 Toluene ug/kg 3.0E-02 5.2E+01 GS-04-A-PG-2 4% 2.0E-02 - 5.0E+01 9.3E+06 nc N Maximum detected value does not exceed screening value.
156-60-5 trans-1,2-Dichloroethene ug/kg 4.8E-01 4.8E-01 RP-03-C-PG 0.5% 8.2E-02 - 2.5E+01 5.0E+04 nc N Maximum detected value does not exceed screening value.
79-01-6 Trichloroethene aa ug/kg 1.1E-01 9.1E-01 LW2-G200, WLCSLH01GP63 2% 7.6E-02 - 5.0E+01 1.4E+04 ca N Maximum detected value does not exceed screening value.
75-01-4 Vinyl chloride ug/kg 3.4E-01 3.4E-01 GS-07-D-PG, AP-03-A-TR 0.5% 1.1E-01 - 5.0E+02 1.7E+03 ca N Maximum detected value does not exceed screening value.

Total Xylenes ug/kg 9.0E-02 6.7E+02 LWG2-PG-GS4A-2 16% 2.0E-02 - 1.1E+00 3.0E+05 nc N Maximum detected value does not exceed screening value.
Petroleum

DRH Diesel Range Hydrocarbons ab mg/kg 3.1E+00 2.0E+04 LW2-G294 97% 4.3E+00 - 2.3E+01 7.0E+04 nc N Maximum detected value does not exceed screening value.
GRH Gasoline Range Hydrocarbons ac mg/kg 1.5E+00 2.6E+02 GS-04-A-PG-2, LW2-C302 14% 8.2E-01 - 1.4E+01 2.2E+04 nc N Maximum detected value does not exceed screening value.
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TABLE 2-12
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Current/Future
Medium:  Sediment

Exposure Medium:  In-water Sediment

 Location  Concentration Screening COPC Rationale for
Exposure Point CAS Number Chemicala    Minimum Detected Maximum Detected of Maximum Detection Used for Toxicity Flag Selection or

Units Concentration Concentration Concentration Frequency Screeningc Valuec (Y/N) Deletion

Range of
Detection
Limitsb

68782-97-8 Lube Oil ad mg/kg 8.0E+00 9.4E+03 WLCOFJ02M0301 98% 1.0E+00 - 3.2E+00 1.0E+05 nc N Maximum detected value does not exceed screening value.
M09800000 Motor oil ad mg/kg 1.1E+02 1.3E+02 WLCMRI02CS004 100%  --  1.0E+05 nc N Maximum detected value does not exceed screening value.
RRH Residual Range Hydrocarbons ad mg/kg 7.7E+00 1.8E+04 LW2-G453 96% 2.5E+01 - 2.9E+02 1.0E+05 nc N Maximum detected value does not exceed screening value.

Conventionals --
57-12-5 Cyanide mg/kg 1.4E-01 7.3E+00 GS-04-A-PG-2 100%  -  2.0E+03 nc N Maximum detected value does not exceed screening value.
14797-73-0 Perchlorate ug/kg 9.6E+04 2.7E+05 LWP1-CP07B 23% 2.2E+01 - 2.6E+01 7.2E+04 nc Y Maximum detected value exceeds screening value.

Notes:
a Chemical list includes analytes detected in human health in-water sediment samples.
b For chemical mixtures, the range of detection limits listed is the maximum and minimum detection limit for individual isomers or congeners within the mixture.
c Screening concentrations and toxicity classifications are from EPA RSLs for industrial soil (April 2009) or EPA Region 6 SLs for industrial-outdoor worker soil (8 March 2008) unless otherwise noted.  RSLs for noncarcinogenic chemicals are divided by 10.
d EPA RSL for total chromium (1:6 ratio Cr VI : Cr III) used for chromium screening concentration.
e EPA RSL for lead not divided by 10 for screening.
f A screening value was not available and a surrogate chemical could not be identified.  Analyte is discussed qualitatively in text.
g EPA RSL for tributyltin oxide (TBTO) used as surrogate.
h EPA RSL for naphthalene used as surrogate.
i EPA RSL for pyrene used as surrogate.
j EPA RSL for acenaphthene used as surrogate.
k EPA RSL for fluorene used as surrogate.
l EPA RSL for diethyl phthalate used as surrogate.

m EPA RSL for 1,2-dichlorobenzene used as surrogate.
n EPA RSL for 2-nitroaniline used as a surrogate.
o EPA RSL for 2,3,4,6-tetrachlorophenol used as surrogate.
p EPA RSL for 2-Chlorophenol used as surrogate.
q EPA RSL for PCBs as Aroclor 1254 used for screening concentration.
r EPA RSL for 2,3,7,8-TCDD (Dioxin) used for screening concentration.  Detection limits listed are for individual congeners/isomers before TEQ adjustment.
s EPA RSL for endrin used as surrogate.
t EPA RSL for technical chlordane used for total chlordane.
u EPA RSL for DDD used for total DDD.
v EPA RSL for DDE used for total DDE.
w EPA RSL for DDT used for total DDT.
x EPA RSL for endosulfan used for total endosulfan.
y EPA RSL for 2,4-D used as surrogate.
z EPA RSL for methyl isobutyl ketone used as surrogate.

aa

ab DEQ risk-based concentration (RBC) for occupational surface soil exposure to generic diesel (DEQ 2003) used for screening concentration.
ac DEQ risk-based concentration (RBC) for occupational surface soil exposure to generic gasoline (DEQ 2003) used for screening concentration.
ad DEQ risk-based concentration (RBC) for occupational surface soil exposure to generic oil (DEQ 2003) used for screening concentration.

Abbreviations:
-- = Not applicable. Chemical detected at 100% frequency.
ca= Carcinogen.
CAS = Chemical Abstract Services number.
COPC = Chemical of potential concern.  
DEQ = Oregon Department of Environmental Quality.
EPA = U.S. Environmental Protection Agency.
max = Ceiling limit recommended for screening value.
mg/kg = Milligrams per kilogram.
N = No.
nc = Noncarcinogen.
RBC = Risk-based concentration.
RSL = Regional Screening Level.
sat = Soil saturation concentration recommended for screening value.
SVOC = Semivolatile organic compound. 
TEQ = Toxicity equivalent.
Y = Yes.

EPA Region 6 SL for industrial soil used for trichloroethene per agreement with EPA in email dated 17 October 2008. Screening level is based on high-end range of slope factors for TCE, which is recommended by DEQ at the time of this assessment (Trichloroethylene Health Risk Assessment: Synthesis and Characterization (External Review 
Draft), EPA 2001).
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TABLE 2-13.
Summary of Samples Used in the Selection of Chemicals of Potential Concern for Surface Water Exposure Scenarios

Sample Location Name River Mile Sample Event Sample Date Sample ID
Diver, 

Direct Contacta

Transients and Recreational 
Beach Users, 

Direct Contactb

Surface Water as a 
Hypothetical Domestic 

Water Sourcec

Transect Stations

W005 3.9 Round 3 surface water September 2006, Low Flow LW3-W2005-WS-Intd Y Y Y
LW3-W2005-WSXAD-Comb-Inte Y Y Y

Round 3 surface water November 2006, Stormwater Influenced LW3-W3005-WS-Int Y Y Y
LW3-W3005-WSXAD-Comb-Int Y Y Y

Round 3 surface water January or February 2007, High Flow LW3-W4005-WS-Int Y Y Y
LW3-W4005-WSXAD-Comb-Int Y Y Y

Round 3 surface water January 2006, High Flow LW3-W1005 Y Y Y
LW3-W1005-WSXAD-Combo Y Y Y

Round 2a surface water event 1 November 2004, Low Flow LW2-W005 Y Y Y
LW2-W005-WSXAD-Combo Y Y Y

Round 2a surface water event 2 March 2005, Low Flow LW2-W2005 Y Y Y
LW2-W2005-WSXAD-Combo Y Y Y

Round 2a surface water event 3 July 2005, Low Flow LW2-W3005 Y Y Y
LW2-W3005-WSXAD-Combo Y Y Y

W011 6.3 Round 3 surface water September 2006, Low Flow LW3-W2011-WS-Int Y Y Y
LW3-W2011-WSXAD-Comb-Int Y Y Y

Round 3 surface water November 2006, Stormwater Influenced LW3-W3011-WS-Int Y Y Y
LW3-W3011-WSXAD-Comb-Int Y Y Y

Round 3 surface water January or February 2007, High Flow LW3-W4011-WS-Int Y Y Y
LW3-W4011-WSXAD-Comb-Int Y Y Y

Round 2a surface water event 1 November 2004, Low Flow LW2-W011 Y Y Y
LW2-W011-WSXAD-Combo Y Y Y

Round 2a surface water event 2 March 2005, Low Flow LW2-W2011-WSXAD-Combo Y Y Y
LW2-W2011B Y Y Y

Round 2a surface water event 3 July 2005, Low Flow LW2-W3011 Y Y Y
LW2-W3011-WSXAD-Combo Y Y Y

W023 11 Round 3 surface water September 2006, Low Flow LW3-W2023-WS-Int Y Y Y
LW3-W2023-WSXAD-Comb-Int Y Y Y

Round 3 surface water November 2006, Stormwater Influenced LW3-W3023-WS-Int Y Y Y
LW3-W3023-WSXAD-Comb-Int Y Y Y

Round 3 surface water January or February 2007, High Flow LW3-W4023-WS-Int Y Y Y
LW3-W4023-WSXAD-Comb-Int Y Y Y

Round 3 surface water January 2006, High Flow LW3-W1023-WSXAD-Combo Y Y Y
LW3-W1023-1 Y Y Y
LW3-W1023-2 Y Y Y

Round 2a surface water event 1 November 2004, Low Flow LW2-W023 Y Y Y
LW2-W023-WSXAD-Combo Y Y Y

Round 2a surface water event 2 March 2005, Low Flow LW2-W2023 Y Y Y
LW2-W2023-WSXAD-Combo Y Y Y

Round 2a surface water event 3 July 2005, Low Flow LW2-W3023 Y Y Y
LW2-W3023-WSXAD-Combo Y Y Y

COPC Screening by Exposure Scenario 
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TABLE 2-13.
Summary of Samples Used in the Selection of Chemicals of Potential Concern for Surface Water Exposure Scenarios

Sample Location Name River Mile Sample Event Sample Date Sample ID
Diver, 

Direct Contacta

Transients and Recreational 
Beach Users, 

Direct Contactb

Surface Water as a 
Hypothetical Domestic 

Water Sourcec

COPC Screening by Exposure Scenario 

W025 2 Round 3 surface water September 2006, Low Flow LW3-W2025-WS-Int Y Y Y
LW3-W2025-WSXAD-Comb-Int Y Y Y

Round 3 surface water November 2006, Stormwater Influenced LW3-W3025-WS-Int Y Y Y
LW3-W3025-WSXAD-Comb-Int Y Y Y

Round 3 surface water January or February 2007, High Flow LW3-W4025-WS-Int Y Y Y
LW3-W4025-WSXAD-Comb-Int Y Y Y

W027 2.9 MC Round 3 surface water September 2006, Low Flow LW3-W2027-WS-Int -- -- --
LW3-W2027-WSXAD-Comb-Int -- -- --

Round 3 surface water November 2006, Stormwater Influenced LW3-W3027-WS-Int -- -- --
LW3-W3027-WSXAD-Comb-Int -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4027-WS-Int -- -- --
LW3-W4027-WSXAD-Comb-Int -- -- --

W024 16 Round 3 surface water January 2006, High Flow LW3-W1024 -- -- --
LW3-W1024-WSXAD-Combo -- -- --

Single-Point Stations
W001 2 E Round 2a surface water event 1 November 2004, Low Flow LW2-W001 Y -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2001 Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3001 Y -- --

W002 2.2 W Round 2a surface water event 1 November 2004, Low Flow LW2-W002 Y -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2002-1 Y -- --

LW2-W2002-2 Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3002-1 Y -- --

LW2-W3002-2 Y -- --
W003 3 W Round 2a surface water event 1 November 2004, Low Flow LW2-W003 Y -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2003 Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3003 Y -- --

W004 3.7 E Round 2a surface water event 1 November 2004, Low Flow LW2-W004 Y -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2004-1 Y -- --

LW2-W2004-2 Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3004 Y -- --

W006 4 W Round 2a surface water event 1 November 2004, Low Flow LW2-W006 Y -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2006 Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3006 Y -- --

W007 4.4 E Round 2a surface water event 1 November 2004, Low Flow LW2-W007 Y -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2007 Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3007 Y -- --

W008 4.6 E Round 2a surface water event 1 November 2004, Low Flow LW2-W008 Y -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2008 Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3008 Y -- --

W009 5.6 W Round 2a surface water event 1 November 2004, Low Flow LW2-W009 Y -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2009 Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3009 Y -- --
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TABLE 2-13.
Summary of Samples Used in the Selection of Chemicals of Potential Concern for Surface Water Exposure Scenarios

Sample Location Name River Mile Sample Event Sample Date Sample ID
Diver, 

Direct Contacta

Transients and Recreational 
Beach Users, 

Direct Contactb

Surface Water as a 
Hypothetical Domestic 

Water Sourcec

COPC Screening by Exposure Scenario 

W010 5.7 E Round 2a surface water event 1 November 2004, Low Flow LW2-W010 Y -- Y
Cathedral Park Round 2a surface water event 2 March 2005, Low Flow LW2-W2010 Y -- Y

Round 2a surface water event 3 July 2005, Low Flow LW2-W3010 Y Y Y
W012 6.3 W Round 2a surface water event 1 November 2004, Low Flow LW2-W012 Y -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2012 Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3012 Y -- --

W013 6.7 E Round 2a surface water event 1 November 2004, Low Flow LW2-W013-1 Y -- --
LW2-W013-1-WSXAD-Combo Y -- --
LW2-W013-2 Y -- --
LW2-W013-2-WSXAD-Combo Y -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2013-1 Y -- --
LW2-W2013-1-WSXAD-Combo Y -- --
LW2-W2013-2 Y -- --
LW2-W2013-2-WSXAD-Combo Y -- --

Round 2a surface water event 3 July 2005, Low Flow LW2-W3013-1 Y -- --
LW2-W3013-1-WSXAD-Combo Y -- --

W014 6.7 E Round 2a surface water event 1 November 2004, Low Flow LW2-W014 Y Y Y
Willamette Cove Round 2a surface water event 2 March 2005, Low Flow LW2-W2014 Y Y Y

Round 2a surface water event 3 July 2005, Low Flow LW2-W3014 Y Y Y
W015 6.9 W Round 2a surface water event 1 November 2004, Low Flow LW2-W015 Y -- --

LW2-W015-WSXAD-Combo Y -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2015 Y -- --

LW2-W2015-WSXAD-Combo Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3015 Y -- --

LW2-W3015-WSXAD-Combo Y -- --
W016 7.2 W Round 2a surface water event 1 November 2004, Low Flow LW2-W016-1 Y -- --

LW2-W016-WSXAD-Combo Y -- --
LW2-W016-2 Y -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2016-1 Y -- --
LW2-W2016-WSXAD-Combo Y -- --
LW2-W2016-2 Y -- --

Round 2a surface water event 3 July 2005, Low Flow LW2-W3016-1 Y -- --
LW2-W3016-WSXAD-Combo Y -- --
LW2-W3016-2 Y -- --

W017 7.5 W Round 2a surface water event 1 November 2004, Low Flow LW2-W017 Y -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2017 Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3017 Y -- --

W018 8.3 SIL Round 2a surface water event 1 November 2004, Low Flow LW2-W018 Y -- --
SIL LW2-W018-WSXAD-Combo Y -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2018 Y -- --
LW2-W2018-WSXAD-Combo Y -- --

Round 2a surface water event 3 July 2005, Low Flow LW2-W3018 Y -- --
LW2-W3018-WSXAD-Combo Y -- --
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TABLE 2-13.
Summary of Samples Used in the Selection of Chemicals of Potential Concern for Surface Water Exposure Scenarios

Sample Location Name River Mile Sample Event Sample Date Sample ID
Diver, 

Direct Contacta

Transients and Recreational 
Beach Users, 

Direct Contactb

Surface Water as a 
Hypothetical Domestic 

Water Sourcec

COPC Screening by Exposure Scenario 

W019 8.6 W Round 2a surface water event 1 November 2004, Low Flow LW2-W019 Y -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2019 Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3019 Y -- --

W020 9.1 SIL Round 2a surface water event 1 November 2004, Low Flow LW2-W020 Y -- Y
SIL Round 2a surface water event 2 March 2005, Low Flow LW2-W2020 Y -- Y

Round 2a surface water event 3 July 2005, Low Flow LW2-W3020 Y Y Y
W021 8.7 SIL Round 2a surface water event 1 November 2004, Low Flow LW2-W021 Y -- --
SIL Round 2a surface water event 2 March 2005, Low Flow LW2-W2021 Y -- --

Round 2a surface water event 3 July 2005, Low Flow LW2-W3021 Y -- --
W022 9.7 W Round 2a surface water event 1 November 2004, Low Flow LW2-W022 Y -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2022 Y -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3022 Y -- --

W026 2.1 E Round 3 surface water November 2006, Stormwater Influenced LW3-W3026-WS-Int Y -- --
LW3-W3026-WSXAD-Comb-Int Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4026-WS-Int Y -- --
LW3-W4026-WSXAD-Comb-Int Y -- --

W028 3.6 E Round 3 surface water November 2006, Stormwater Influenced LW3-W3028-WS-Int Y -- --
LW3-W3028-WSXAD-Comb-Int Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4028-WS-Int Y -- --
LW3-W4028-WSXAD-Comb-Int Y -- --

W029 4.4 W Round 3 surface water November 2006, Stormwater Influenced LW3-W3029-WS-Int Y -- --
LW3-W3029-WSXAD-Comb-Int Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4029-WS-Int Y -- --
LW3-W4029-WSXAD-Comb-Int Y -- --

W030 5.5 E Round 3 surface water November 2006, Stormwater Influenced LW3-W3030-WS-Int Y -- --
LW3-W3030-WSXAD-Comb-Int Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4030-WS-Int Y -- --
LW3-W4030-WSXAD-Comb-Int Y -- --

W031 6.1 W Round 3 surface water November 2006, Stormwater Influenced LW3-W3031-WS-Int Y -- --
LW3-W3031-WSXAD-Comb-Int Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4031-WS-Int Y -- --
LW3-W4031-WSXAD-Comb-Int Y -- --

W032 6.7 E Round 3 surface water November 2006, Stormwater Influenced LW3-W3032-WS-Int Y -- --
LW3-W3032-WSXAD-Comb-Int Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4032-WS-Int Y -- --
LW3-W4032-WSXAD-Comb-Int Y -- --

W033 7.0 W Round 3 surface water November 2006, Stormwater Influenced LW3-W3033-WS-Int Y -- --
LW3-W3033-WSXAD-Comb-Int Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4033-WS-Int Y -- --
LW3-W4033-WSXAD-Comb-Int Y -- --

W034 7.5 W Round 3 surface water November 2006, Stormwater Influenced LW3-W3034-WS-Int Y -- --
LW3-W3034-WSXAD-Comb-Int Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4034-WS-Int Y -- --
LW3-W4034-WSXAD-Comb-Int Y -- --
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TABLE 2-13.
Summary of Samples Used in the Selection of Chemicals of Potential Concern for Surface Water Exposure Scenarios

Sample Location Name River Mile Sample Event Sample Date Sample ID
Diver, 

Direct Contacta

Transients and Recreational 
Beach Users, 

Direct Contactb

Surface Water as a 
Hypothetical Domestic 

Water Sourcec

COPC Screening by Exposure Scenario 

W035 8.5 SIL Round 3 surface water November 2006, Stormwater Influenced LW3-W3035-WS-Int Y -- --
SIL LW3-W3035-WSXAD-Comb-Int Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4035-WS-Int Y -- --
LW3-W4035-WSXAD-Comb-Int Y -- --

W036 8.6 W Round 3 surface water November 2006, Stormwater Influenced LW3-W3036-WS-Int Y -- --
LW3-W3036-WSXAD-Comb-Int Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4036-WS-Int Y -- --
LW3-W4036-WSXAD-Comb-Int Y -- --

W037 9.6 W Round 3 surface water November 2006, Stormwater Influenced LW3-W3037-WS-Int Y -- --
LW3-W3037-WSXAD-Comb-Int Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4037-WS-Int Y -- --
LW3-W4037-WSXAD-Comb-Int Y -- --

W038 9.9 E Round 3 surface water November 2006, Stormwater Influenced LW3-W3038-WS-Int Y -- --
LW3-W3038-WSXAD-Comb-Int Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4038-WS-Int Y -- --
LW3-W4038-WSXAD-Comb-Int Y -- --

Notes:
a
b

c
d

e

Abbreviations:
-- = sample was not used for COPC screening for the given exposure scenario.
BHHRA = Baseline human health risk assessment.
Comb or Combo = Combined column and filter results (for XAD samples only).  See footnote e.
COPC = Chemical of potential concern.
E = East.
Int = Integrated sample results. See footnote d.
MC = Multnomah Channel.
SIL = Swan Island Lagoon.
W = West.
Y = sample was used for COPC screening for the given receptor.

"Int" indicates sample results with this sample ID were combined to represent an integrated concentration before COPC screening.  Either results from a near-bottom and near-surface sample pair were combined, or results from 
vertically integrated samples collected from the east, west, and middle sections of the river were combined, according to the rules discussed in Attachment F2 of the BHHRA.
"Comb" or "Combo" is included in sample IDs for samples collected with an XAD-2 Infiltrex™ 300 system, indicating both column and filter results were combined before screening, according to the rules discussed in Attachment 
F2 of the BHHRA.

The surface water datasets used for COPC screening for transients and recreational beach users include surface water samples taken from areas where direct contact with transient or beach users would occur within the Study Area, 
including both single point sampling stations and transect samples.  The datasets for both receptors were combined for the purposes of the COPC screening.
The surface water exposure dataset for the drinking water scenario includes all vertically integrated and combined transect samples within the Study Area.

The surface water exposure datasets used for COPC screening for the diver scenarios include all available surface water samples taken within the Study Area.
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TABLE 2-14
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Hypothetical Future
Medium:  Water
Exposure Medium:  Surface Water, Domestic Water Source

 Minimum Maximum Location Date of Screening COPC Rationale for
Detected Detected of Maximum Maximum Detection EPA Toxicity Flag Selection or

Exposure Point Chemicala Units Concentration Concentration Concentration Concentration Frequency Tapwater SL c MCLd Value (Y/N) Deletion
Study Area-Wide Metals

Aluminum ug/l 1.5E+00 1.9E+03 W023 Jan-06 84% 2.0E+00 - 5.0E+00 3.7E+03  -- nc N Maximum detected value does not exceed screening values.
Antimony ug/l 1.7E-02 6.3E-02 W025 Sep-06 54% 2.0E-02 - 5.0E-02 1.5E+00 6.0E+00 nc N Maximum detected value does not exceed screening values.
Arsenic ug/l 2.0E-01 6.0E-01 W025 Sep-06 89% 3.8E-01 - 5.1E-01 4.5E-02 1.0E+01 ca Y Maximum detected value exceeds one or more screening values.

Cadmium ug/l 2.0E-02 3.0E-02
W005, W011, 
W014, W020, 

W023

Jul-05, Mar-05/ Jul-
05, Dec-04, Dec-04/ 

Jul-05, Jul-05
19% 2.0E-03 - 5.1E-02 1.8E+00 5.0E+00 nc N Maximum detected value does not exceed screening values.

Chromium e ug/l 1.0E-01 1.6E+00 W023 Jan-06 61% 1.4E-01 - 4.3E-01 1.1E+01 1.0E+02 nc N Maximum detected value does not exceed screening values.
Chromium hexavalent ug/l 9.0E-01 9.0E-01 W011 Nov-06 33% 6.0E-01 - 2.0E+01 1.1E+01 1.0E+02 nc N Maximum detected value does not exceed screening values.
Copper ug/l 4.5E-01 3.7E+00 W023 Jan-06 100% - 1.5E+02 1.3E+03 nc N Maximum detected value does not exceed screening values.
Lead f ug/l 8.0E-03 8.6E-01 W023 Jan-06 90% 8.0E-03 - 4.6E-02 1.5E+01 1.5E+01 NA N Maximum detected value does not exceed screening values.
Mercury ug/l 1.3E-02 2.3E-02 W023 Nov-06 9% 2.0E-02 - 8.0E-02 5.7E-02 2.0E+00 nc N Maximum detected value does not exceed screening values.
Nickel ug/l 4.0E-01 1.9E+00 W023 Jan-06 86% 2.0E-01 - 9.6E-01 7.3E+01  -- nc N Maximum detected value does not exceed screening values.
Selenium ug/l 1.0E-01 7.0E-01 W023 Mar-05 56% 1.0E-01 - 4.0E-01 1.8E+01 5.0E+01 nc N Maximum detected value does not exceed screening values.
Silver ug/l 8.8E-03 2.5E-02 W005 Nov-04 3% 3.0E-03 - 5.2E-02 1.8E+01  -- nc N Maximum detected value does not exceed screening values.
Thallium ug/l 2.5E-02 2.5E-02 W005 Nov-04 8% 4.0E-03 - 4.0E-03 2.4E-01 2.0E+00 nc N Maximum detected value does not exceed screening values.
Zinc ug/l 1.4E+00 6.4E+00 W023 Jan-06 73% 7.7E-01 - 4.1E+00 1.1E+03  -- nc N Maximum detected value does not exceed screening values.
Butyltins
Butyltin ion g ug/l 1.5E-03 3.0E-02 W023 Jan-07 14% 1.7E-03 - 3.8E-02 1.1E+00  -- nc N Maximum detected value does not exceed screening values.
Dibutyltin ion g ug/l 6.1E-04 1.0E-03 W020, W023 Jul-05, Mar-05 14% 5.5E-04 - 2.5E-02 1.1E+00  -- nc N Maximum detected value does not exceed screening values.
Tributyltin ion g ug/l 6.5E-04 6.5E-04 W011 Nov-06 3% 6.0E-04 - 1.4E-02 1.1E+00  -- nc N Maximum detected value does not exceed screening values.
Polynuclear Aromatic Hydrocarbons
2-Methylnaphthalene ug/l 1.2E-03 2.4E-02 W023 Mar-05 38% 2.7E-03 - 1.1E-02 1.5E+01  -- nc N Maximum detected value does not exceed screening values.
Acenaphthene ug/l 2.1E-04 6.0E-03 W005 Jan-06 43% 2.0E-03 - 8.0E-03 2.2E+02  -- nc N Maximum detected value does not exceed screening values.
Acenaphthylene h ug/l 2.8E-04 9.1E-03 W023 Nov-04 32% 2.2E-04 - 8.8E-03 2.2E+02  -- nc N Maximum detected value does not exceed screening values.
Anthracene ug/l 3.5E-04 2.0E-03 W011 Jul-05 18% 1.6E-04 - 7.8E-03 1.1E+03  -- nc N Maximum detected value does not exceed screening values.
Benzo(a)anthracene ug/l 5.2E-05 1.0E-02 W011, W023 Nov-04, Nov-04 47% 2.1E-03 - 7.8E-03 2.9E-02  -- ca N Maximum detected value does not exceed screening values.
Benzo(a)pyrene ug/l 2.6E-05 2.1E-03 W005 Sep-06 42% 1.6E-03 - 8.6E-03 2.9E-03 2.0E-01 ca N Maximum detected value does not exceed screening values.
Benzo(b)fluoranthene ug/l 2.4E-05 2.1E-03 W005 Jan-06 43% 2.0E-03 - 9.2E-03 2.9E-02  -- ca N Maximum detected value does not exceed screening values.
Benzo(g,h,i)perylene i ug/l 7.5E-05 1.0E-02 W023M Mar-07 42% 3.3E-04 - 1.5E-02 1.1E+02  -- nc N Maximum detected value does not exceed screening values.
Benzo(k)fluoranthene ug/l 1.6E-05 6.7E-03 W011 Nov-04 45% 1.4E-03 - 1.1E-02 2.9E-01  -- ca N Maximum detected value does not exceed screening values.
Chrysene ug/l 9.5E-05 7.7E-03 W011 Nov-04 48% 1.3E-03 - 1.1E-02 2.9E+00  -- ca N Maximum detected value does not exceed screening values.
Dibenzo(a,h)anthracene ug/l 2.6E-05 4.5E-04 W023 Nov-06 17% 4.3E-05 - 7.2E-03 2.9E-03  -- ca N Maximum detected value does not exceed screening values.
Fluoranthene ug/l 5.1E-04 2.0E-02 W020 Jul-05 65% 2.4E-03 - 9.6E-03 1.5E+02  -- nc N Maximum detected value does not exceed screening values.
Fluorene ug/l 3.7E-04 3.9E-03 W005 Jan-06 43% 2.6E-03 - 1.1E-02 1.5E+02  -- nc N Maximum detected value does not exceed screening values.
Indeno(1,2,3-cd)pyrene ug/l 1.6E-04 8.6E-03 W023M Mar-07 33% 1.5E-04 - 8.4E-03 2.9E-02  -- ca N Maximum detected value does not exceed screening values.
Naphthalene ug/l 1.0E-03 3.5E-02 W023 Mar-05 10% 3.6E-03 - 9.1E-02 1.4E-01  -- ca N Maximum detected value does not exceed screening values.
Phenanthrene i ug/l 7.9E-04 7.3E-03 W020 Jul-05 42% 2.2E-03 - 1.3E-02 1.1E+02  -- nc N Maximum detected value does not exceed screening values.
Pyrene ug/l 4.3E-04 1.5E-02 W005 Sep-06 65% 2.3E-03 - 9.4E-03 1.1E+02 -- nc N Maximum detected value does not exceed screening values.
Phthalates
Bis(2-ethylhexyl) phthalate ug/l 9.1E-03 3.6E+00 W005 Nov-06 25% 4.3E-03 - 4.0E+00 4.8E+00  -- ca N Maximum detected value does not exceed screening values.
Butylbenzyl phthalate ug/l 1.2E-03 1.2E-01 W025 Sep-06 23% 6.4E-04 - 6.7E-02 3.5E+01  -- ca N Maximum detected value does not exceed screening values.
Dibutyl phthalate ug/l 1.5E-03 2.0E-03 W011 Jul-05 7% 1.0E-03 - 2.9E-01 3.7E+02  -- nc N Maximum detected value does not exceed screening values.
Diethyl phthalate ug/l 2.1E-03 1.7E-01 W005 Nov-06 18% 6.7E-04 - 1.4E-01 2.9E+03  -- nc N Maximum detected value does not exceed screening values.
Di-n-octyl phthalate j ug/l 7.1E-03 7.1E-03 W023 Nov-06 2% 1.1E-04 - 3.6E-02 2.9E+03  -- nc N Maximum detected value does not exceed screening values.
Phenols
4-Chloro-3-methylphenol k ug/l 2.3E-02 7.5E-02 W020 Jul-05 9% 2.9E-02 - 1.5E-01 1.8E+01  -- nc N Maximum detected value does not exceed screening values.
Phenol ug/l 1.6E-02 6.7E-02 W023 Jul-05 14% 2.0E-02 - 3.3E-02 1.1E+03  -- nc N Maximum detected value does not exceed screening values.
Polychlorinated Biphenyls 
Total PCB Congeners l pg/l 1.1E+02 8.1E+02 W011 Sep-06 100% -- 3.4E+04 5.0E+05 ca N Maximum detected value does not exceed screening values.
Dioxin/Furan
Total Dioxin/Furan TEQ m pg/l 3.1E-02 3.3E-01 W005 Jul-05 100% -- 5.2E-01 3.0E+01 ca N Maximum detected value does not exceed screening values.
Total PCB TEQ m pg/l 1.6E-03 8.5E-02 W005 Sep-06 100% -- 5.2E-01 3.0E+01 ca N Maximum detected value does not exceed screening values.
Pesticides

 Aldrin ug/l 3.0E-07 4.7E-06 W005 Sep-06 68% 3.4E-07 - 5.1E-04 4.0E-03  -- ca N Maximum detected value does not exceed screening values.
alpha-Hexachlorocyclohexane ug/l 8.5E-06 8.2E-05 W023 Jul-05 74% 4.8E-04 - 5.1E-04 1.1E-02  -- ca N Maximum detected value does not exceed screening values.
beta-Hexachlorocyclohexane ug/l 1.7E-06 9.4E-06 W023 Jul-05 59% 3.5E-06 - 5.1E-04 3.7E-02  -- ca N Maximum detected value does not exceed screening values.

Range of
Detection
LimitsbN

ot
es
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TABLE 2-14
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Hypothetical Future
Medium:  Water
Exposure Medium:  Surface Water, Domestic Water Source

 Minimum Maximum Location Date of Screening COPC Rationale for
Detected Detected of Maximum Maximum Detection EPA Toxicity Flag Selection or

Exposure Point Chemicala Units Concentration Concentration Concentration Concentration Frequency Tapwater SL c MCLd Value (Y/N) Deletion

Range of
Detection
LimitsbN

ot
es

delta-Hexachlorocyclohexane n ug/l 7.7E-07 8.1E-04 W014 Dec-04 38% 4.2E-07 - 5.1E-04 NA  -- NA Y Analyte detected and no screening value or surrogate exists.
Dieldrin ug/l 1.7E-05 3.8E-04 W005 Jan-06 74% 4.8E-04 - 5.1E-04 4.2E-03  -- ca N Maximum detected value does not exceed screening values.
Endrin ug/l 1.7E-07 2.1E-06 W023 Nov-06 27% 4.6E-07 - 5.1E-04 1.1E+00 2.0E-01 nc N Maximum detected value does not exceed screening values.
Endrin ketone o ug/l 3.4E-07 3.6E-06 W005 Jan-06 50% 4.0E-07 - 5.1E-04 1.1E+00  -- nc N Maximum detected value does not exceed screening values.
gamma-Hexachlorocyclohexane ug/l 8.6E-06 3.5E-05 W005 Sep-06 74% 4.8E-04 - 5.1E-04 6.1E-02 2.0E-01 ca N Maximum detected value does not exceed screening values.
Heptachlor ug/l 1.3E-07 7.5E-07 W005 Nov-06 21% 9.5E-08 - 5.1E-04 1.5E-02 4.0E-01 ca N Maximum detected value does not exceed screening values.
Heptachlor epoxide ug/l 2.1E-06 2.5E-05 W023 Jan-06 74% 4.8E-04 - 5.1E-04 7.4E-03 2.0E-01 ca N Maximum detected value does not exceed screening values.
Methoxychlor ug/l 9.2E-07 1.5E-05 W023 Sep-06 53% 1.5E-06 - 5.1E-04 1.8E+01 4.0E+01 nc N Maximum detected value does not exceed screening values.
Total Chlordanes p ug/l 1.4E-05 9.2E-05 W005 Jan-07 74% 4.8E-04 - 5.1E-04 1.9E-01 2.0E+00 ca N Maximum detected value does not exceed screening values.
Total DDD q ug/l 1.5E-05 3.0E-04 W005 Sep-06 74% 4.8E-04 - 5.1E-04 2.8E-01  -- ca N Maximum detected value does not exceed screening values.
Total DDE r ug/l 1.7E-05 2.0E-04 W005 Jan-06 74% 4.8E-04 - 5.1E-04 2.0E-01  -- ca N Maximum detected value does not exceed screening values.
Total DDT s ug/l 3.8E-06 3.4E-04 W023 Jan-06 74% 4.8E-04 - 5.1E-04 2.0E-01  -- ca N Maximum detected value does not exceed screening values.
Total Endosulfan ug/l 6.1E-05 6.1E-04 W005 Jan-06 74% 4.8E-04 - 5.1E-04 2.2E+01  -- nc N Maximum detected value does not exceed screening values.
SVOCs
4-Chloroaniline ug/l 1.3E-02 1.3E-02 W023 Jan-07 3% 1.8E-02 - 2.0E-02 3.4E-01  -- ca N Maximum detected value does not exceed screening values.
Benzoic acid ug/l 1.2E+00 1.3E+00 W025 Jan-07 9% 1.8E+00 - 2.0E+00 1.5E+04  -- nc N Maximum detected value does not exceed screening values.
Hexachlorobenzene ug/l 1.6E-05 7.3E-05 W023 Mar-05 42% 4.8E-04 - 1.6E-02 4.2E-02 1.0E+00 ca N Maximum detected value does not exceed screening values.
Hexachlorobutadiene ug/l 5.7E-07 4.1E-06 W025 Sep-06 27% 2.3E-07 - 2.2E-02 8.6E-01  -- ca N Maximum detected value does not exceed screening values.
Isophorone ug/l 7.1E-03 1.3E-02 W023M Mar-07 6% 8.5E-03 - 9.5E-03 7.1E+01  -- ca N Maximum detected value does not exceed screening values.
Herbicides
2,4-D ug/l 5.2E-02 1.4E-01 W005 Nov-04 6% 3.4E-02 - 6.0E-02 3.7E+01 7.0E+01 nc N Maximum detected value does not exceed screening values.
2,4-DB ug/l 1.4E-01 2.1E-01 W025 Sep-06 6% 4.1E-02 - 4.0E-01 2.9E+01  -- nc N Maximum detected value does not exceed screening values.
MCPP ug/l 8.0E+00 9.1E+00 W005 Sep-06 6% 6.0E+00 - 1.1E+02 3.7E+00  -- nc Y Maximum detected value exceeds one or more screening values.

 
Notes: a

b For chemical mixtures, the range of detection limits listed is the maximum and minimum detection limit for individual isomers or congeners within the mixture.
c Screening concentrations and toxicity classifications are from EPA RSLs for tap water (April 2009) or EPA Region 6 SLs for tap water (8 March 2008).  RSLs for noncarcinogenic chemicals are divided by 10.
d MCLs used as screening concentrations for hypothetical residential use of surface water. MCLs from EPA 816-F-03-016. June 2003.
e EPA RSL for Cr VI used for chromium screening concentration.
f EPA RSL for tap water used for lead.  RSL not divided by 10 for screening.
g EPA RSL for tributyltin oxide (TBTO) used as surrogate.
h EPA RSL for acenaphthene used as surrogate.
i EPA RSL for pyrene used as surrogate.
j EPA RSL for diethyl phthalate used as surrogate.
k EPA RSL for 2-Chlorophenol used as surrogate.
l EPA RSL for PCBs as Aroclor 1254 used for screening concentration.

m EPA RSL for 2,3,7,8-TCDD (Dioxin) used for screening concentration.
n A screening value was not available and a surrogate chemical could not be identified.  Analyte is discussed qualitatively in text.
o EPA RSL for endrin used as surrogate.
p EPA RSL for technical chlordane used for total chlordane.
q EPA RSL for DDD used for total DDD.
r EPA RSL for DDE used for total DDE.
s EPA RSL for DDT used for total DDT.

Abbreviations: -- = Not applicable.  Chemical detected at 100% frequency, or screening value does not exist for given chemical.
ca = Carcinogen.
CAS = Chemical Abstract Services.
COPC = Chemical of potential concern.
EPA = U.S. Environmental Protection Agency.
MCL = Maximum Contaminant Level.
N = No.
nc = Noncarcinogen.
pg/l = Picograms per liter.
RSL = Regional screening level.
SVOC = Semivolatile organic compound. 
TEQ = Toxicity equivalent.
ug/l = Micrograms per liter.
Y = Yes.

Chemical list includes analytes detected in surface water samples determined to represent hypothetical human health exposure from surface water as a drinking water source. Data set includes all vertically 
integrated and combined transect samples within the study area.  Integrated samples have been averaged prior to screening.  Benzo(j +k)fluoranthene is assumed to be entirely benzo(k)fluoranthene.
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TABLE 2-15
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Current/Future
Medium:  Water
Exposure Medium:  Surface Water, Direct Contact With Transients of Beach Users

 Minimum Maximum Location Date of   Concentration Screening COPC Rationale for
Detected Detected of Maximum Maximum Detection Used for Toxicity Flag Selection or

Exposure Point Chemicala Units Concentration Concentration Concentration Concentration Frequency Screeningc Value (Y/N) Deletion
Study Area-Wide Metals

Aluminum ug/l 1.5E+00 1.9E+03 W023 Jan-06 83% 2.0E+00 - 5.0E+00 3.7E+03 nc N Maximum detected value does not exceed screening value.
Antimony ug/l 1.7E-02 6.3E-02 W025 Sep-06 55% 2.0E-02 - 5.0E-02 1.5E+00 nc N Maximum detected value does not exceed screening value.
Arsenic ug/l 2.0E-01 6.0E-01 W025 Sep-06 87% 3.8E-01 - 5.1E-01 4.5E-02 ca Y Maximum detected value exceeds screening value.
Cadmium ug/l 2.0E-02 3.0E-02 W005, W011, W014, 

W020, W023
Jul-05, Mar-05/ Jul-
05, Dec-04, Dec-04/ 

Jul-05, Jul-05

16% 2.0E-03 - 5.1E-02 1.8E+00 nc N Maximum detected value does not exceed screening value.

Chromium d ug/l 1.2E-01 1.6E+00 W023 Jan-06 58% 1.4E-01 - 4.3E-01 1.1E+01 nc N Maximum detected value does not exceed screening value.
Chromium hexavalent ug/l 9.0E-01 9.0E-01 W011 Nov-06 33% 6.0E-01 - 2.0E+01 1.1E+01 nc N Maximum detected value does not exceed screening value.
Copper ug/l 4.5E-01 3.7E+00 W023 Jan-06 100% - 1.5E+02 nc N Maximum detected value does not exceed screening value.
Lead e ug/l 8.0E-03 8.6E-01 W023 Jan-06 90% 8.0E-03 - 4.6E-02 1.5E+01 -- N Maximum detected value does not exceed screening value.
Mercury ug/l 1.3E-02 2.3E-02 W023 Nov-06 10% 2.0E-02 - 8.0E-02 5.7E-02 nc N Maximum detected value does not exceed screening value.
Nickel ug/l 4.0E-01 1.9E+00 W023 Jan-06 87% 2.0E-01 - 9.6E-01 7.3E+01 nc N Maximum detected value does not exceed screening value.
Selenium ug/l 1.0E-01 7.0E-01 W023 Mar-05 56% 1.0E-01 - 4.0E-01 1.8E+01 nc N Maximum detected value does not exceed screening value.
Silver ug/l 8.8E-03 2.5E-02 W005 Nov-04 3% 3.0E-03 - 5.2E-02 1.8E+01 nc N Maximum detected value does not exceed screening value.
Thallium ug/l 2.5E-02 2.5E-02 W005 Nov-04 13% 4.0E-03 - 4.0E-03 2.4E-01 nc N Maximum detected value does not exceed screening value.
Zinc ug/l 1.4E+00 6.4E+00 W023 Jan-06 69% 7.7E-01 - 4.1E+00 1.1E+03 nc N Maximum detected value does not exceed screening value.
Butyltins
Butyltin ion f ug/l 1.5E-03 3.0E-02 W023 Jan-07 16% 1.7E-03 - 3.8E-02 1.1E+00 nc N Maximum detected value does not exceed screening value.
Dibutyltin ion f ug/l 7.8E-04 1.0E-03 W020, W023 Jul-05, Mar-05 13% 5.5E-04 - 2.5E-02 1.1E+00 nc N Maximum detected value does not exceed screening value.
Tributyltin ion f ug/l 6.5E-04 6.5E-04 W011 Nov-06 3% 6.0E-04 - 1.4E-02 1.1E+00 nc N Maximum detected value does not exceed screening value.
Polynuclear Aromatic Hydrocarbons
2-Methylnaphthalene ug/l 1.2E-03 2.4E-02 W023 Mar-05 41% 2.7E-03 - 1.1E-02 1.5E+01 nc N Maximum detected value does not exceed screening value.
Acenaphthene ug/l 2.1E-04 6.0E-03 W005 Jan-06 46% 2.0E-03 - 8.0E-03 2.2E+02 nc N Maximum detected value does not exceed screening value.
Acenaphthylene g ug/l 2.8E-04 9.1E-03 W023 Nov-04 34% 2.2E-04 - 8.5E-03 2.2E+02 nc N Maximum detected value does not exceed screening value.
Anthracene ug/l 3.5E-04 2.0E-03 W011 Jul-05 20% 1.6E-04 - 7.8E-03 1.1E+03 nc N Maximum detected value does not exceed screening value.
Benzo(a)anthracene ug/l 5.2E-05 1.0E-02 W011, W023 Nov-04, Nov-04 50% 2.1E-03 - 7.8E-03 2.9E-02 ca N Maximum detected value does not exceed screening value.
Benzo(a)pyrene ug/l 2.6E-05 2.1E-03 W005 Sep-06 45% 1.6E-03 - 8.6E-03 2.9E-03 ca N Maximum detected value does not exceed screening value.
Benzo(b)fluoranthene ug/l 2.4E-05 2.1E-03 W005 Jan-06 46% 2.0E-03 - 9.2E-03 2.9E-02 ca N Maximum detected value does not exceed screening value.
Benzo(g,h,i)perylene h ug/l 7.5E-05 1.0E-02 W023M Mar-07 45% 3.3E-04 - 1.5E-02 1.1E+02 nc N Maximum detected value does not exceed screening value.
Benzo(k)fluoranthene ug/l 1.6E-05 6.7E-03 W011 Nov-04 48% 1.4E-03 - 1.1E-02 2.9E-01 ca N Maximum detected value does not exceed screening value.
Chrysene ug/l 9.5E-05 7.7E-03 W011 Nov-04 52% 1.3E-03 - 1.1E-02 2.9E+00 ca N Maximum detected value does not exceed screening value.
Dibenzo(a,h)anthracene ug/l 2.6E-05 4.5E-04 W023 Nov-06 18% 4.3E-05 - 7.2E-03 2.9E-03 ca N Maximum detected value does not exceed screening value.
Fluoranthene ug/l 5.1E-04 2.0E-02 W020 Jul-05 70% 2.4E-03 - 9.6E-03 1.5E+02 nc N Maximum detected value does not exceed screening value.
Fluorene ug/l 3.7E-04 3.9E-03 W005 Jan-06 46% 2.6E-03 - 1.1E-02 1.5E+02 nc N Maximum detected value does not exceed screening value.
Indeno(1,2,3-cd)pyrene ug/l 1.6E-04 8.6E-03 W023M Mar-07 36% 1.5E-04 - 8.4E-03 2.9E-02 ca N Maximum detected value does not exceed screening value.
Naphthalene ug/l 1.0E-03 3.5E-02 W023 Mar-05 11% 3.6E-03 - 9.1E-02 1.4E-01 ca N Maximum detected value does not exceed screening value.
Phenanthrene h ug/l 7.9E-04 7.3E-03 W020 Jul-05 45% 2.2E-03 - 1.3E-02 1.1E+02 nc N Maximum detected value does not exceed screening value.
Pyrene ug/l 4.3E-04 1.5E-02 W005 Sep-06 68% 2.3E-03 - 9.4E-03 1.1E+02 nc N Maximum detected value does not exceed screening value.
Phthalates
Bis(2-ethylhexyl) phthalate ug/l 9.1E-03 3.6E+00 W005 Nov-06 28% 4.3E-03 - 4.0E+00 4.8E+00 ca N Maximum detected value does not exceed screening value.
Butylbenzyl phthalate ug/l 1.2E-03 1.2E-01 W025 Sep-06 25% 6.4E-04 - 6.7E-02 3.5E+01 ca N Maximum detected value does not exceed screening value.
Dibutyl phthalate ug/l 1.5E-03 2.0E-03 W011 Jul-05 8% 1.0E-03 - 2.2E-01 3.7E+02 nc N Maximum detected value does not exceed screening value.
Diethyl phthalate ug/l 2.1E-03 1.7E-01 W005 Nov-06 20% 6.7E-04 - 1.4E-01 2.9E+03 nc N Maximum detected value does not exceed screening value.
Di-n-octyl phthalate i ug/l 7.1E-03 7.1E-03 W023 Nov-06 3% 1.1E-04 - 3.6E-02 2.9E+03 nc N Maximum detected value does not exceed screening value.
Phenols
4-Chloro-3-methylphenol j ug/l 2.3E-02 7.5E-02 W020 Jul-05 10% 2.9E-02 - 1.5E-01 1.8E+01 nc N Maximum detected value does not exceed screening value.
Phenol ug/l 1.6E-02 6.7E-02 W023 Jul-05 16% 2.0E-02 - 3.3E-02 1.1E+03 nc N Maximum detected value does not exceed screening value.
Polychlorinated Biphenyls 
Total PCB Congeners k pg/l 1.1E+02 8.1E+02 W011 Sep-06 100% -- 3.4E+04 ca N Maximum detected value does not exceed screening value.
Dioxin/Furan
Total Dioxin/Furan TEQ l pg/l 3.1E-02 3.3E-01 W005 Jul-05 100% -- 5.2E-01 ca N Maximum detected value does not exceed screening value.
Total PCB TEQ l pg/l 1.6E-03 8.5E-02 W005 Sep-06 100% -- 5.2E-01 ca N Maximum detected value does not exceed screening value.
Pesticides

 Aldrin ug/l 3.0E-07 4.7E-06 W005 Sep-06 77% 3.4E-07 - 5.1E-04 4.0E-03 ca N Maximum detected value does not exceed screening value.
alpha-Hexachlorocyclohexane ug/l 8.5E-06 8.2E-05 W023 Jul-05 83% 4.8E-04 - 5.1E-04 1.1E-02 ca N Maximum detected value does not exceed screening value.
beta-Hexachlorocyclohexane ug/l 1.7E-06 9.4E-06 W023 Jul-05 67% 3.5E-06 - 5.1E-04 3.7E-02 ca N Maximum detected value does not exceed screening value.

Range of
Detection
LimitsbN

ot
es
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TABLE 2-15
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Current/Future
Medium:  Water
Exposure Medium:  Surface Water, Direct Contact With Transients of Beach Users

 Minimum Maximum Location Date of   Concentration Screening COPC Rationale for
Detected Detected of Maximum Maximum Detection Used for Toxicity Flag Selection or

Exposure Point Chemicala Units Concentration Concentration Concentration Concentration Frequency Screeningc Value (Y/N) Deletion

Range of
Detection
LimitsbN

ot
es

delta-Hexachlorocyclohexane m ug/l 7.7E-07 8.1E-04 W014 Dec-04 43% 4.2E-07 - 5.1E-04 -- -- Y Analyte detected and no screening value or surrogate exists.
Dieldrin ug/l 1.7E-05 3.8E-04 W005 Jan-06 83% 4.8E-04 - 5.1E-04 4.2E-03 ca N Maximum detected value does not exceed screening value.
Endrin ug/l 1.7E-07 2.1E-06 W023 Nov-06 30% 4.6E-07 - 5.1E-04 1.1E+00 nc N Maximum detected value does not exceed screening value.
Endrin ketone n ug/l 3.4E-07 3.6E-06 W005 Jan-06 57% 4.0E-07 - 5.1E-04 1.1E+00 nc N Maximum detected value does not exceed screening value.
gamma-Hexachlorocyclohexane ug/l 8.6E-06 3.5E-05 W005 Sep-06 83% 4.8E-04 - 5.1E-04 6.1E-02 ca N Maximum detected value does not exceed screening value.
Heptachlor ug/l 1.3E-07 7.5E-07 W005 Nov-06 23% 9.5E-08 - 5.1E-04 1.5E-02 ca N Maximum detected value does not exceed screening value.
Heptachlor epoxide ug/l 2.1E-06 2.5E-05 W023 Jan-06 83% 4.8E-04 - 5.1E-04 7.4E-03 ca N Maximum detected value does not exceed screening value.
Methoxychlor ug/l 9.2E-07 1.5E-05 W023 Sep-06 60% 1.5E-06 - 5.1E-04 1.8E+01 nc N Maximum detected value does not exceed screening value.
Total Chlordanes o ug/l 1.4E-05 9.2E-05 W005 Jan-07 83% 4.8E-04 - 5.1E-04 1.9E-01 ca N Maximum detected value does not exceed screening value.
Total DDD p ug/l 1.5E-05 3.0E-04 W005 Sep-06 83% 4.8E-04 - 5.1E-04 2.8E-01 ca N Maximum detected value does not exceed screening value.
Total DDE q ug/l 1.7E-05 2.0E-04 W005 Jan-06 83% 4.8E-04 - 5.1E-04 2.0E-01 ca N Maximum detected value does not exceed screening value.
Total DDT r ug/l 3.8E-06 3.4E-04 W023 Jan-06 83% 4.8E-04 - 5.1E-04 2.0E-01 ca N Maximum detected value does not exceed screening value.
Total Endosulfan ug/l 6.1E-05 6.1E-04 W005 Jan-06 83% 4.8E-04 - 5.1E-04 2.2E+01 nc N Maximum detected value does not exceed screening value.
SVOCs
4-Chloroaniline ug/l 1.3E-02 1.3E-02 W023 Jan-07 3% 1.8E-02 - 2.0E-02 3.4E-01 ca N Maximum detected value does not exceed screening value.
Benzoic acid ug/l 1.2E+00 1.3E+00 W025 Jan-07 10% 1.8E+00 - 2.0E+00 1.5E+04 nc N Maximum detected value does not exceed screening value.
Hexachlorobenzene ug/l 1.6E-05 7.3E-05 W023 Mar-05 45% 4.8E-04 - 1.6E-02 4.2E-02 ca N Maximum detected value does not exceed screening value.
Hexachlorobutadiene ug/l 5.7E-07 4.1E-06 W025 Sep-06 29% 2.3E-07 - 2.2E-02 8.6E-01 ca N Maximum detected value does not exceed screening value.
Isophorone ug/l 7.1E-03 1.3E-02 W023M Mar-07 6% 8.5E-03 - 9.5E-03 7.1E+01 ca N Maximum detected value does not exceed screening value.
Herbicides
2,4-D ug/l 5.2E-02 1.4E-01 W005 Nov-04 6% 3.4E-02 - 5.9E-02 3.7E+01 nc N Maximum detected value does not exceed screening value.
2,4-DB ug/l 1.4E-01 2.1E-01 W025 Sep-06 7% 4.1E-02 - 4.0E-01 2.9E+01 nc N Maximum detected value does not exceed screening value.
MCPP ug/l 8.0E+00 9.1E+00 W005 Sep-06 7% 6.0E+00 - 1.1E+02 3.7E+00 nc Y Maximum detected value exceeds screening value.

 
Notes: a

b For chemical mixtures, the range of detection limits listed is the maximum and minimum detection limit for individual isomers or congeners within the mixture.
c Screening concentrations and toxicity classifications are from EPA RSLs for tapwater (April 2009) or EPA Region 6 SLs for tapwater (8 March 2008).  SLs for noncarcinogenic chemicals are divided by 10.
d EPA RSL for Cr VI used for chromium screening concentration.
e EPA RSL for tapwater used for lead.  RSL not divided by 10 for screening.
f EPA RSL for tributyltin oxide (TBTO) used as surrogate.
g EPA RSL for acenaphthene used as surrogate.
h EPA RSL for pyrene used as surrogate.
i EPA RSL for diethyl phthalate used as surrogate.
j EPA RSL for 2-Chlorophenol used as surrogate.
k EPA RSL for PCBs as Aroclor 1254 used for screening concentration.
l EPA RSL for 2,3,7,8-TCDD (Dioxin) used for screening concentration.

m A screening value was not available and a surrogate chemical could not be identified.  Analyte is discussed qualitatively in text.
n EPA RSL for endrin used as surrogate.
o EPA RSL for technical chlordane used for total chlordane.
p EPA RSL for DDD used for total DDD.
q EPA RSL for DDE used for total DDE.
r EPA RSL for DDT used for total DDT.

Abbreviations: -- = Not applicable.  Chemical detected at 100% frequency, or screening value does not exist for given chemical.
ca = Carcinogen.
CAS = Chemical Abstract Services.
COPC = Chemical of potential concern.
EPA = U.S. Environmental Protection Agency.
N = No.
nc = Noncarcinogen.
pg/l = Picograms per liter.
RSL = Regional screening level.
SVOC = Semivolatile organic compound. 
TEQ = Toxicity equivalent.
ug/l = Micrograms per liter.
Y = Yes.

Chemical list includes analytes detected in surface water samples determined to represent human health exposure from direct contact.  Integrated samples have been averaged prior to screening.  Benzo(j 
+k)fluoranthene is assumed to be entirely benzo(k)fluoranthene.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 2 of 2



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 2-16  
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Current/Future
Medium:  Groundwater
Exposure Medium:  Groundwater Seepa

Exposure CAS Chemicalb Units Minimum Detected Maximum Detected Location Detection  Concentration Screening COPC Rationale for
Point Number   Concentration Concentration of Maximum Frequency Used for Toxicity Valuec Flag Selection or

 Concentration Screeningc (nc/ca) (Y/N) Deletion

Outfall 22B Metals
7429-90-5 Aluminum ug/l 1.7E+02 1.7E+02 Outfall 22B 100%  --  3.7E+03 nc N Maximum detected value does not exceed screening value.
7440-36-0 Antimony ug/l 1.0E+00 1.0E+00 Outfall 22B 100%  --  1.5E+00 nc N Maximum detected value does not exceed screening value.
7440-38-2 Arsenic ug/l 5.5E+00 8.1E+00 Outfall 22B 100%  --  4.5E-02 ca Y Maximum detected value exceeds screening value.
7440-39-3 Barium ug/l 4.5E+01 4.5E+01 Outfall 22B 100%  --  7.3E+02 nc N Maximum detected value does not exceed screening value.
7440-42-8 Boron ug/l 1.4E+03 1.4E+03 Outfall 22B 100%  --  7.3E+02 nc Y Maximum detected value exceeds screening value.
7440-43-9 Cadmium ug/l 1.2E-01 1.2E-01 Outfall 22B 33% 1.4E-01 - 1.4E-01 1.8E+00 nc N Maximum detected value does not exceed screening value.
7440-47-3 Chromium d ug/l 1.2E+00 1.2E+00 Outfall 22B 33% 7.2E-01 - 1.3E+00 1.1E+01 nc N Maximum detected value does not exceed screening value.
7440-50-8 Copper ug/l 2.1E+00 1.2E+01 Outfall 22B 67% 7.9E-01 - 7.9E-01 1.5E+02 nc N Maximum detected value does not exceed screening value.
7439-89-6 Iron ug/l 1.6E+04 1.6E+04 Outfall 22B 100%  --  2.6E+03 nc Y Maximum detected value exceeds screening value.
7439-92-1 Lead e ug/l 3.0E+00 5.1E+00 Outfall 22B 67% 2.2E-01 - 2.2E-01 1.5E+01 -- N Maximum detected value does not exceed screening value.
7439-96-5 Manganese ug/l 2.4E+03 2.4E+03 Outfall 22B 100%  --  8.8E+01 nc Y Maximum detected value exceeds screening value.
7439-97-6 Mercury ug/l 6.3E-03 6.3E-03 Outfall 22B 33% 1.1E-03 - 1.3E-01 5.7E-02 nc N Maximum detected value does not exceed screening value.
7439-98-7 Molybdenum ug/l 6.9E+02 6.9E+02 Outfall 22B 100%  --  1.8E+01 nc Y Maximum detected value exceeds screening value.
7440-02-0 Nickel ug/l 2.2E+00 2.6E+00 Outfall 22B 100%  --  7.3E+01 nc N Maximum detected value does not exceed screening value.
7440-62-2 Vanadium ug/l 2.3E+00 8.9E+00 Outfall 22B 100%  --  2.6E+01 nc N Maximum detected value does not exceed screening value.
7440-66-6 Zinc ug/l 2.3E+00 2.5E+01 Outfall 22B 100%  --  1.1E+03 nc N Maximum detected value does not exceed screening value.

Polynuclear Aromatic Hydrocarbons
91-57-6 2-Methylnaphthalene ug/l 2.4E-01 2.4E-01 Outfall 22B 50% 3.0E+00 - 3.0E+00 1.5E+01 nc N Maximum detected value does not exceed screening value.
83-32-9 Acenaphthene ug/l 2.3E-01 3.5E-01 Outfall 22B 100%  --  2.2E+02 nc N Maximum detected value does not exceed screening value.
206-44-0 Fluoranthene ug/l 1.3E-01 1.3E-01 Outfall 22B 50% 1.5E-01 - 1.5E-01 1.5E+02 nc N Maximum detected value does not exceed screening value.
91-20-3 Naphthalene ug/l 1.3E-01 1.3E-01 Outfall 22B 50% 9.9E-02 - 9.9E-02 1.4E-01 ca N Maximum detected value does not exceed screening value.
85-01-8 Phenanthrene f ug/l 1.4E-01 1.8E-01 Outfall 22B 100%  --  1.1E+02 nc N Maximum detected value does not exceed screening value.
129-00-0 Pyrene ug/l 1.0E-01 1.0E-01 Outfall 22B 50% 1.5E-01 - 1.5E-01 1.1E+02 nc N Maximum detected value does not exceed screening value.

SVOCs
95-50-1 1,2-Dichlorobenzene ug/l 7.7E-01 8.6E-01 Outfall 22B 100%  --  3.7E+01 nc N Maximum detected value does not exceed screening value.
106-46-7 1,4-Dichlorobenzene ug/l 9.6E-01 1.2E+00 Outfall 22B 100%  --  4.3E-01 ca Y Maximum detected value exceeds screening value.

Phenols
95-95-4 2,4,5-Trichlorophenol ug/l 5.6E-01 5.6E-01 Outfall 22B 50% 5.0E+00 - 5.0E+00 3.7E+02 nc N Maximum detected value does not exceed screening value.
88-06-2 2,4,6-Trichlorophenol ug/l 4.5E-01 4.5E-01 Outfall 22B 50% 5.0E+00 - 5.0E+00 6.1E+00 ca N Maximum detected value does not exceed screening value.
120-83-2 2,4-Dichlorophenol ug/l 1.1E+01 1.6E+01 Outfall 22B 100%  --  1.1E+01 nc Y Maximum detected value exceeds screening value.
105-67-9 2,4-Dimethylphenol ug/l 1.4E+00 1.4E+00 Outfall 22B 50% 1.0E+01 - 1.0E+01 7.3E+01 nc N Maximum detected value does not exceed screening value.
95-57-8 2-Chlorophenol ug/l 1.2E+00 1.2E+00 Outfall 22B 50% 5.0E+00 - 5.0E+00 1.8E+01 nc N Maximum detected value does not exceed screening value.
95-48-7 2-Methylphenol ug/l 5.2E+00 5.2E+00 Outfall 22B 50% 2.4E-01 - 2.4E-01 1.8E+02 nc N Maximum detected value does not exceed screening value.
100-02-7 4-Nitrophenol g ug/l 5.7E-01 5.7E-01 Outfall 22B 50% 1.0E+01 - 1.0E+01 1.2E-01 ca Y Maximum detected value exceeds screening value.
87-86-5 Pentachlorophenol ug/l 1.6E-01 1.6E-01 Outfall 22B 50% 5.0E+00 - 5.0E+00 5.6E-01 ca N Maximum detected value does not exceed screening value.

Dioxin/Furans
Dioxin TEQ h ug/l 4.2E-08 4.2E-08 Outfall 22B 50% 1.1E-08 - 1.1E-08 5.2E-07 ca N Maximum detected value does not exceed screening value
Pesticides

309-00-2 Aldrin ug/l 4.1E-03 4.1E-03 Outfall 22B 50% 5.0E-02 - 5.0E-02 4.0E-03 ca Y Maximum detected value exceeds screening value.
1024-57-3 Heptachlor epoxide ug/l 7.1E-03 7.1E-03 Outfall 22B 50% 5.0E-02 - 5.0E-02 7.4E-03 ca N Maximum detected value does not exceed screening value.

Total DDE i ug/l 9.0E-03 9.0E-03 Outfall 22B 50% 5.0E-02 - 5.0E-02 2.0E-01 ca N Maximum detected value does not exceed screening value

Range of Detection Limits

N
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es
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TABLE 2-16  
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Current/Future
Medium:  Groundwater
Exposure Medium:  Groundwater Seepa

Exposure CAS Chemicalb Units Minimum Detected Maximum Detected Location Detection  Concentration Screening COPC Rationale for
Point Number   Concentration Concentration of Maximum Frequency Used for Toxicity Valuec Flag Selection or

 Concentration Screeningc (nc/ca) (Y/N) Deletion
Range of Detection Limits

N
ot

es

Herbicides
93-76-5 2,4,5-T ug/l 3.1E-01 3.1E-01 Outfall 22B 50% 1.4E+00 - 1.4E+00 3.7E+01 nc N Maximum detected value does not exceed screening value.
94-75-7 2,4-D ug/l 5.9E-01 5.9E-01 Outfall 22B 50% 1.3E+00 - 1.3E+00 3.7E+01 nc N Maximum detected value does not exceed screening value.
94-82-6 2,4-DB ug/l 4.3E-01 4.3E-01 Outfall 22B 50% 1.9E+00 - 1.9E+00 2.9E+01 nc N Maximum detected value does not exceed screening value.
1918-00-9 Dicamba ug/l 1.5E+00 1.5E+00 Outfall 22B 50% 4.8E-02 - 4.8E-02 1.1E+02 nc N Maximum detected value does not exceed screening value.
94-74-6 MCPA ug/l 1.6E-01 1.6E-01 Outfall 22B 50% 1.3E+02 - 1.3E+02 1.8E+00 nc N Maximum detected value does not exceed screening value.
93-65-2 MCPP ug/l 6.9E-01 6.9E-01 Outfall 22B 50% 1.1E+02 - 1.1E+02 3.7E+00 nc N Maximum detected value does not exceed screening value.

VOCs
67-64-1 Acetone ug/l 3.0E+00 3.0E+00 Outfall 22B 50% 2.5E+00 - 2.5E+00 2.2E+03 nc N Maximum detected value does not exceed screening value.
71-43-2 Benzene ug/l 1.9E-01 1.9E-01 Outfall 22B 50% 5.0E-01 - 5.0E-01 4.1E-01 ca N Maximum detected value does not exceed screening value.
108-90-7 Chlorobenzene ug/l 8.4E+00 9.2E+00 Outfall 22B 100%  --  9.1E+00 nc Y Maximum detected value exceeds screening value.
75-09-2 Methylene chloride ug/l 5.3E-01 5.3E-01 Outfall 22B 50% 4.5E-01 - 4.5E-01 4.8E+00 ca N Maximum detected value does not exceed screening value.
127-18-4 Tetrachloroethene ug/l 6.4E-01 6.4E-01 Outfall 22B 50% 5.0E-01 - 5.0E-01 1.1E-01 ca Y Maximum detected value exceeds screening value.
79-01-6 Trichloroethene j ug/l 3.4E-01 3.4E-01 Outfall 22B 50% 5.0E-01 - 5.0E-01 2.8E-02 ca Y Maximum detected value exceeds screening value.

Notes:
a Groundwater seep data represent groundwater that has seeped into holes of the outfall pipe at the given location.
b Chemical list includes analytes detected in Outfall 22B samples in the site characterization and risk assessment (SCRA) dataset from the past 10 years that were not from stormwater sampling events, as described in Attachment F2.
c Screening concentrations and toxicity classifications are from EPA RSLs for tap water (April 2009) or EPA Region 6 SLs for residential water (8 March 2008).  SLs for noncarcinogenic chemicals are divided by 10.
d EPA RSL for chromium VI used as a surrogate.
e EPA Region 6 SL for tap water used for lead.  SL not divided by 10 for screening.
f EPA RSL for pyrene used as surrogate.
g EPA RSL for nitrobenzene used as surrogate.
h EPA RSL for 2,3,7,8-TCDD (dioxin) used for screening concentration.  Range of detection limits listed is for individual dioxin/furan isomers before TEQ adjustment.
i EPA RSL for DDE used for total DDE.  Range of detection limits listed is for individual DDE isomers.
j

Abbreviations:
-- = Not applicable.  Chemical detected at 100% frequency.
ca = Carcinogen.
CAS = Chemical Abstract Services.
COPC = Chemical of potential concern.
DEQ = Oregon Department of Environmental Quality.
EPA = U.S. Environmental Protection Agency.
N = No.
nc = Noncarcinogen.
RBC = Risk-based concentration.
RSL = Regional screening level. 
SVOC = Semivolatile organic compound. 
TEQ = Toxicity equivalent.
ug/l = Micrograms per liter.
VOC = Volatile organic compound. 
Y = Yes.

EPA Region 6 SL for tap water used for trichloroethene (TCE) per agreement with EPA in email dated 17 October 2008. Screening level is based on high-end range of slope factors for TCE, which is recommended by DEQ at the time of this assessment (Trichloroethylene Health Risk Assessment: Synthesis and 
Characterization (External Review Draft), EPA 2001).
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TABLE 2-17
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Hypothetical Future
Medium:  Water
Exposure Medium:  Surface Water, Domestic Water Source

 Minimum Maximum Location Date of Screening COPC Rationale for
Detected Detected of Maximum Maximum Detection EPA Toxicity Flag Selection or

Exposure Point Chemicala Units Concentration Concentration Concentration Concentration Frequency Tapwater SL c MCLd Value (Y/N) Deletion
Study Area-Wide Metals

Aluminum ug/l 1.5E+00 1.9E+03 W023 Jan-06 84% 2.0E+00 - 5.0E+00 3.7E+03 -- nc N Maximum detected value does not exceed screening values.
Antimony ug/l 1.7E-02 6.3E-02 W025 Sep-06 54% 2.0E-02 - 5.0E-02 1.5E+00 6.0E+00 nc N Maximum detected value does not exceed screening values.
Arsenic ug/l 2.0E-01 6.0E-01 W025 Sep-06 89% 3.8E-01 - 5.1E-01 4.5E-02 1.0E+01 ca Y Maximum detected value exceeds one or more screening values.

Cadmium ug/l 2.0E-02 3.0E-02 W005, W011, W014, 
W020, W023

Jul-05, Mar-05/ Jul-
05, Dec-04, Dec-04/ 

Jul-05, Jul-05
19% 2.0E-03 - 5.1E-02 1.8E+00 5.0E+00 nc N Maximum detected value does not exceed screening values.

Chromium e ug/l 1.0E-01 1.6E+00 W023 Jan-06 61% 1.4E-01 - 4.3E-01 1.1E+01 1.0E+02 nc N Maximum detected value does not exceed screening values.
Chromium hexavalent ug/l 9.0E-01 9.0E-01 W011 Nov-06 33% 6.0E-01 - 2.0E+01 1.1E+01 1.0E+02 nc N Maximum detected value does not exceed screening values.
Copper ug/l 4.5E-01 3.7E+00 W023 Jan-06 100%  -  1.5E+02 1.3E+03 nc N Maximum detected value does not exceed screening values.
Lead f ug/l 8.0E-03 8.6E-01 W023 Jan-06 90% 8.0E-03 - 4.6E-02 1.5E+01 1.5E+01 NA N Maximum detected value does not exceed screening values.
Mercury ug/l 1.3E-02 2.3E-02 W023 Nov-06 9% 2.0E-02 - 8.0E-02 5.7E-02 2.0E+00 nc N Maximum detected value does not exceed screening values.
Nickel ug/l 4.0E-01 1.9E+00 W023 Jan-06 86% 2.0E-01 - 9.6E-01 7.3E+01 -- nc N Maximum detected value does not exceed screening values.
Selenium ug/l 1.0E-01 7.0E-01 W023 Mar-05 56% 1.0E-01 - 4.0E-01 1.8E+01 5.0E+01 nc N Maximum detected value does not exceed screening values.
Silver ug/l 8.8E-03 2.5E-02 W005 Nov-04 3% 3.0E-03 - 5.2E-02 1.8E+01 -- nc N Maximum detected value does not exceed screening values.
Thallium ug/l 2.5E-02 2.5E-02 W005 Nov-04 8% 4.0E-03 - 4.0E-03 2.4E-01 2.0E+00 nc N Maximum detected value does not exceed screening values.
Zinc ug/l 1.4E+00 6.4E+00 W023 Jan-06 73% 7.7E-01 - 4.1E+00 1.1E+03 -- nc N Maximum detected value does not exceed screening values.
Butyltins
Butyltin ion g ug/l 1.5E-03 3.0E-02 W023 Jan-07 14% 1.7E-03 - 3.8E-02 1.1E+00 -- nc N Maximum detected value does not exceed screening values.
Dibutyltin ion g ug/l 6.1E-04 1.0E-03 W020, W023 Jul-05, Mar-05 14% 5.5E-04 - 2.5E-02 1.1E+00 -- nc N Maximum detected value does not exceed screening values.
Tributyltin ion g ug/l 6.5E-04 6.5E-04 W011 Nov-06 3% 6.0E-04 - 1.4E-02 1.1E+00 -- nc N Maximum detected value does not exceed screening values.
Polynuclear Aromatic Hydrocarbons
2-Methylnaphthalene ug/l 1.2E-03 2.4E-02 W023 Mar-05 38% 2.7E-03 - 1.1E-02 1.5E+01 -- nc N Maximum detected value does not exceed screening values.
Acenaphthene ug/l 2.1E-04 6.0E-03 W005 Jan-06 43% 2.0E-03 - 8.0E-03 2.2E+02 -- nc N Maximum detected value does not exceed screening values.
Acenaphthylene h ug/l 2.8E-04 9.1E-03 W023 Nov-04 32% 2.2E-04 - 8.8E-03 2.2E+02 -- nc N Maximum detected value does not exceed screening values.
Anthracene ug/l 3.5E-04 2.0E-03 W011 Jul-05 18% 1.6E-04 - 7.8E-03 1.1E+03 -- nc N Maximum detected value does not exceed screening values.
Benzo(a)anthracene ug/l 5.2E-05 1.0E-02 W011, W023 Nov-04, Nov-04 47% 2.1E-03 - 7.8E-03 2.9E-02 -- ca N Maximum detected value does not exceed screening values.
Benzo(a)pyrene ug/l 2.6E-05 2.1E-03 W005 Sep-06 42% 1.6E-03 - 8.6E-03 2.9E-03 2.0E-01 ca N Maximum detected value does not exceed screening values.
Benzo(b)fluoranthene ug/l 2.4E-05 2.1E-03 W005 Jan-06 43% 2.0E-03 - 9.2E-03 2.9E-02 -- ca N Maximum detected value does not exceed screening values.
Benzo(g,h,i)perylene i ug/l 7.5E-05 1.0E-02 W023M Mar-07 42% 3.3E-04 - 1.5E-02 1.1E+02 -- nc N Maximum detected value does not exceed screening values.
Benzo(k)fluoranthene ug/l 1.6E-05 6.7E-03 W011 Nov-04 45% 1.4E-03 - 1.1E-02 2.9E-01 -- ca N Maximum detected value does not exceed screening values.
Chrysene ug/l 9.5E-05 7.7E-03 W011 Nov-04 48% 1.3E-03 - 1.1E-02 2.9E+00 -- ca N Maximum detected value does not exceed screening values.
Dibenzo(a,h)anthracene ug/l 2.6E-05 4.5E-04 W023 Nov-06 17% 4.3E-05 - 7.2E-03 2.9E-03 -- ca N Maximum detected value does not exceed screening values.
Fluoranthene ug/l 5.1E-04 2.0E-02 W020 Jul-05 65% 2.4E-03 - 9.6E-03 1.5E+02 -- nc N Maximum detected value does not exceed screening values.
Fluorene ug/l 3.7E-04 3.9E-03 W005 Jan-06 43% 2.6E-03 - 1.1E-02 1.5E+02 -- nc N Maximum detected value does not exceed screening values.
Indeno(1,2,3-cd)pyrene ug/l 1.6E-04 8.6E-03 W023M Mar-07 33% 1.5E-04 - 8.4E-03 2.9E-02 -- ca N Maximum detected value does not exceed screening values.
Naphthalene ug/l 1.0E-03 3.5E-02 W023 Mar-05 10% 3.6E-03 - 9.1E-02 1.4E-01 -- ca N Maximum detected value does not exceed screening values.
Phenanthrene i ug/l 7.9E-04 7.3E-03 W020 Jul-05 42% 2.2E-03 - 1.3E-02 1.1E+02 -- nc N Maximum detected value does not exceed screening values.
Pyrene ug/l 4.3E-04 1.5E-02 W005 Sep-06 65% 2.3E-03 - 9.4E-03 1.1E+02 -- nc N Maximum detected value does not exceed screening values.
Phthalates
Bis(2-ethylhexyl) phthalate ug/l 9.1E-03 3.6E+00 W005 Nov-06 25% 4.3E-03 - 4.0E+00 4.8E+00 -- ca N Maximum detected value does not exceed screening values.
Butylbenzyl phthalate ug/l 1.2E-03 1.2E-01 W025 Sep-06 23% 6.4E-04 - 6.7E-02 3.5E+01 -- ca N Maximum detected value does not exceed screening values.
Dibutyl phthalate ug/l 1.5E-03 2.0E-03 W011 Jul-05 7% 1.0E-03 - 2.9E-01 3.7E+02 -- nc N Maximum detected value does not exceed screening values.
Diethyl phthalate ug/l 2.1E-03 1.7E-01 W005 Nov-06 18% 6.7E-04 - 1.4E-01 2.9E+03 -- nc N Maximum detected value does not exceed screening values.
Di-n-octyl phthalate j ug/l 7.1E-03 7.1E-03 W023 Nov-06 2% 1.1E-04 - 3.6E-02 2.9E+03 -- nc N Maximum detected value does not exceed screening values.
Phenols
4-Chloro-3-methylphenol k ug/l 2.3E-02 7.5E-02 W020 Jul-05 9% 2.9E-02 - 1.5E-01 1.8E+01 -- nc N Maximum detected value does not exceed screening values.
Phenol ug/l 1.6E-02 6.7E-02 W023 Jul-05 14% 2.0E-02 - 3.3E-02 1.1E+03 -- nc N Maximum detected value does not exceed screening values.

Range of
Detection

LimitsbN
ot

es
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TABLE 2-17
Occurrence, Distribution, and Selection of Chemicals of Potential Concern

Scenario Timeframe:  Hypothetical Future
Medium:  Water
Exposure Medium:  Surface Water, Domestic Water Source

 Minimum Maximum Location Date of Screening COPC Rationale for
Detected Detected of Maximum Maximum Detection EPA Toxicity Flag Selection or

Exposure Point Chemicala Units Concentration Concentration Concentration Concentration Frequency Tapwater SL c MCLd Value (Y/N) Deletion

Range of
Detection

LimitsbN
ot

es

Polychlorinated Biphenyls 
Total PCB Congeners l pg/l 1.1E+02 8.1E+02 W011 Sep-06 100%  --  3.4E+04 5.0E+05 ca N Maximum detected value does not exceed screening values.
Dioxin/Furan --
Total Dioxin/Furan TEQ m pg/l 3.1E-02 3.3E-01 W005 Jul-05 100%  --  5.2E-01 3.0E+01 ca N Maximum detected value does not exceed screening values.
Total PCB TEQ m pg/l 1.6E-03 8.5E-02 W005 Sep-06 100%  --  5.2E-01 3.0E+01 ca N Maximum detected value does not exceed screening values.
Pesticides

 Aldrin ug/l 3.0E-07 4.7E-06 W005 Sep-06 68% 3.4E-07 - 5.1E-04 4.0E-03 -- ca N Maximum detected value does not exceed screening values.
alpha-Hexachlorocyclohexane ug/l 8.5E-06 8.2E-05 W023 Jul-05 74% 4.8E-04 - 5.1E-04 1.1E-02 -- ca N Maximum detected value does not exceed screening values.
beta-Hexachlorocyclohexane ug/l 1.7E-06 9.4E-06 W023 Jul-05 59% 3.5E-06 - 5.1E-04 3.7E-02 -- ca N Maximum detected value does not exceed screening values.
delta-Hexachlorocyclohexane n ug/l 7.7E-07 8.1E-04 W014 Dec-04 38% 4.2E-07 - 5.1E-04 -- -- NA Y Analyte detected and no screening value or surrogate exists.
Dieldrin ug/l 1.7E-05 3.8E-04 W005 Jan-06 74% 4.8E-04 - 5.1E-04 4.2E-03 -- ca N Maximum detected value does not exceed screening values.
Endrin ug/l 1.7E-07 2.1E-06 W023 Nov-06 27% 4.6E-07 - 5.1E-04 1.1E+00 2.0E-01 nc N Maximum detected value does not exceed screening values.
Endrin ketone o ug/l 3.4E-07 3.6E-06 W005 Jan-06 50% 4.0E-07 - 5.1E-04 1.1E+00 -- nc N Maximum detected value does not exceed screening values.
gamma-Hexachlorocyclohexane ug/l 8.6E-06 3.5E-05 W005 Sep-06 74% 4.8E-04 - 5.1E-04 6.1E-02 2.0E-01 ca N Maximum detected value does not exceed screening values.
Heptachlor ug/l 1.3E-07 7.5E-07 W005 Nov-06 21% 9.5E-08 - 5.1E-04 1.5E-02 4.0E-01 ca N Maximum detected value does not exceed screening values.
Heptachlor epoxide ug/l 2.1E-06 2.5E-05 W023 Jan-06 74% 4.8E-04 - 5.1E-04 7.4E-03 2.0E-01 ca N Maximum detected value does not exceed screening values.
Methoxychlor ug/l 9.2E-07 1.5E-05 W023 Sep-06 53% 1.5E-06 - 5.1E-04 1.8E+01 4.0E+01 nc N Maximum detected value does not exceed screening values.
Total Chlordanes p ug/l 1.4E-05 9.2E-05 W005 Jan-07 74% 4.8E-04 - 5.1E-04 1.9E-01 2.0E+00 ca N Maximum detected value does not exceed screening values.
Total DDD q ug/l 1.5E-05 3.0E-04 W005 Sep-06 74% 4.8E-04 - 5.1E-04 2.8E-01 -- ca N Maximum detected value does not exceed screening values.
Total DDE r ug/l 1.7E-05 2.0E-04 W005 Jan-06 74% 4.8E-04 - 5.1E-04 2.0E-01 -- ca N Maximum detected value does not exceed screening values.
Total DDT s ug/l 3.8E-06 3.4E-04 W023 Jan-06 74% 4.8E-04 - 5.1E-04 2.0E-01 -- ca N Maximum detected value does not exceed screening values.
Total Endosulfan ug/l 6.1E-05 6.1E-04 W005 Jan-06 74% 4.8E-04 - 5.1E-04 2.2E+01 -- nc N Maximum detected value does not exceed screening values.
SVOCs
4-Chloroaniline ug/l 1.3E-02 1.3E-02 W023 Jan-07 3% 1.8E-02 - 2.0E-02 3.4E-01 -- ca N Maximum detected value does not exceed screening values.
Benzoic acid ug/l 1.2E+00 1.3E+00 W025 Jan-07 9% 1.8E+00 - 2.0E+00 1.5E+04 -- nc N Maximum detected value does not exceed screening values.
Hexachlorobenzene ug/l 1.6E-05 7.3E-05 W023 Mar-05 42% 4.8E-04 - 1.6E-02 4.2E-02 1.0E+00 ca N Maximum detected value does not exceed screening values.
Hexachlorobutadiene ug/l 5.7E-07 4.1E-06 W025 Sep-06 27% 2.3E-07 - 2.2E-02 8.6E-01 -- ca N Maximum detected value does not exceed screening values.
Isophorone ug/l 7.1E-03 1.3E-02 W023M Mar-07 6% 8.5E-03 - 9.5E-03 7.1E+01 -- ca N Maximum detected value does not exceed screening values.
Herbicides
2,4-D ug/l 5.2E-02 1.4E-01 W005 Nov-04 6% 3.4E-02 - 6.0E-02 3.7E+01 7.0E+01 nc N Maximum detected value does not exceed screening values.
2,4-DB ug/l 1.4E-01 2.1E-01 W025 Sep-06 6% 4.1E-02 - 4.0E-01 2.9E+01 -- nc N Maximum detected value does not exceed screening values.
MCPP ug/l 8.0E+00 9.1E+00 W005 Sep-06 6% 6.0E+00 - 1.1E+02 3.7E+00 -- nc Y Maximum detected value exceeds one or more screening values

 
Notes: a

b

c

d MCLs used as screening concentrations for hypothetical residential use of surface water. MCLs from EPA 816-F-03-016. June 2003. Abbreviations: -- = Not applicable.  Chemical detected at 100% frequency, or screening value does not exist for given chemical.
e EPA RSL for Cr VI used for chromium screening concentration. ca = Carcinogen.
f EPA RSL for tap water used for lead.  RSL not divided by 10 for screening. CAS = Chemical Abstract Services.
g EPA RSL for tributyltin oxide (TBTO) used as surrogate. COPC = Chemical of potential concern.
h EPA RSL for acenaphthene used as surrogate. EPA = U.S. Environmental Protection Agency.
i EPA RSL for pyrene used as surrogate. MCL = Maximum Contaminant Level.
j EPA RSL for diethyl phthalate used as surrogate. N = No.
k EPA RSL for 2-Chlorophenol used as surrogate. nc = Noncarcinogen.
l EPA RSL for PCBs as Aroclor 1254 used for screening concentration. pg/l = Picograms per liter.

m EPA RSL for 2,3,7,8-TCDD (Dioxin) used for screening concentration. RSL = Regional screening level.
n A screening value was not available and a surrogate chemical could not be identified.  Analyte is discussed qualitatively in text. SVOC = Semivolatile organic compound. 
o EPA RSL for endrin used as surrogate. TEQ = Toxicity equivalent.
p EPA RSL for technical chlordane used for total chlordane. ug/l = Micrograms per liter.
q EPA RSL for DDD used for total DDD. Y = Yes.
r EPA RSL for DDE used for total DDE.
s EPA RSL for DDT used for total DDT.

Chemical list includes analytes detected in surface water samples determined to represent hypothetical human health exposure from surface water as a drinking 
water source. Data set includes all vertically integrated and combined transect samples within the study area.  Integrated samples have been averaged prior to 
screening.  Benzo(j +k)fluoranthene is assumed to be entirely benzo(k)fluoranthene.
For chemical mixtures, the range of detection limits listed is the maximum and minimum detection limit for individual isomers or congeners within the mixture.

Screening concentrations and toxicity classifications are from EPA RSLs for tap water (April 2009) or EPA Region 6 SLs for tap water (8 March 2008).  RSLs 
for noncarcinogenic chemicals are divided by 10.
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TABLE 3-1
Selection of Exposure Pathways

Scenario Exposure Exposure Receptor Receptor Exposure Rationale for Selection 
Timeframe Medium Point Population Age Route of Exposure Pathwaya

Current/Future Surface Water Transient Use Areas Transients Adult Ingestion Transients may ingest water within transient use areas
Dermal Transients may contact water within transient use areas

Diversb Adult Ingestion Divers may inadvertently ingest water while working within the study area
Dermal Divers may contact water while working within the study area

Recreational Beach Users Adult Ingestion Beach users may inadvertantly ingest water while swimming
Dermal Beach users may use river for swimming

Child Ingestion Beach users may inadvertantly ingest water while swimming
Dermal Beach users may use river for swimming

Seeps Transient Use Areas Transients Adult Ingestion Transients may inadvertantly ingest water from seeps in beach areas
Dermal Transients may inadvertantly contact water from seeps in beach areas

In-water Sediment In-water Workers Adult Ingestion Workers may contact sediment while conducting overwater activities
Dermal Workers may contact sediment while conducting overwater activities

Diversb Adult Ingestion Divers may contact sediment while working within the study area
Dermal Divers may contact sediment while working within the study area

Fishing Use Areas Tribal Fishers Adult Ingestion Fishers may contact sediment during bank or boat fishing
Dermal Fishers may contact sediment during bank or boat fishing

Fishing Use Areas Fishersc Adult Ingestion Fishers may contact sediment during bank or boat fishing
Dermal Fishers may contact sediment during bank or boat fishing

Beach Sediment Dockside Worker Use Areas Dockside Workers Adult Ingestion Workers may contact sediment while conducting activities in river beaches
Dermal Workers may contact sediment while conducting activities in river beaches

Transient Use Areas Transients Adult Ingestion Transients may contact sediment while residing on river banks
Dermal Transients may contact sediment while residing on river banks

Recreational Beach Users Adult Ingestion Recreational beach users may contact sediment in beach areas
Dermal Recreational beach users may contact sediment in beach areas

Child Ingestion Recreational beach users may contact sediment in beach areas
Dermal Recreational beach users may contact sediment in beach areas

Fishing Use Areas Tribal Fishers Adult Ingestion Fishers may contact sediment during bank or boat fishing
Dermal Fishers may contact sediment during bank or boat fishing

Fishing Use Areas Fishersc Adult Ingestion Fishers may contact sediment during bank or boat fishing
Dermal Fishers may contact sediment during bank or boat fishing

Tissue Tribal Fishers Adult Ingestion Chemicals in sediment and water may accumulate in fish tissue
Child Ingestion Chemicals in sediment and water may accumulate in fish tissue

Fishersc Adult Ingestion Chemicals in sediment and water may accumulate in fish and shellfish tissue

Child Ingestion Chemicals in sediment and water may accumulate in fish and shellfish tissue

Surface Water Adult Ingestion Residents may hypothetically use surface water as a domestic water source

Dermal Residents may hypothetically contact surface water during residential use

Child Ingestion Residents may hypothetically use surface water as a domestic water source

Dermal Residents may hypothetically contact surface water during residential use

Notes:
a All scenarios presented were analyzed quantitatively in the BHHRA.
b The diver scenario is evaluated for divers in wet suits and in dry suits.
c Fishers include three different fish ingestion rates, two different shellfish ingestion rates, and two different fishing frequencies.

Hypothetical 
Future

ResidentsSurface Water within Study 
Area

Resident Fish and Shellfish 
within Study Area

Diver Use Areas

In-Water Worker Use Areas

Diver Use Areas

Recreational Beach Use Areas

Recreational Beach Use Areas
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TABLE 3-2
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium:  Beach Sediment
Exposure Medium:  Industrial Beach Sediment

Chemical of Arithmetic Maximum Detected

Potential Concern Mean Concentration Distribution 95% UCL Method Value Mean 95% 
UCL/Max

 
05B019 Metals  
05B019 Arsenic mg/kg 0 1 2.6E+00 2.6E+00 Fewer than 5 detectsc 2.6E+00 2.6E+00
05B019 Polynuclear Aromatic Hydrocarbons   
05B019 Benzo(a)anthracene ug/kg 0 1 6.4E+00 6.4E+00 6.4E+00 6.4E+00
05B019 Benzo(a)pyrene ug/kg 0 1 4.2E+00 4.2E+00 4.2E+00 4.2E+00
05B019 Benzo(b)fluoranthene ug/kg 0 1 7.3E+00 7.3E+00 7.3E+00 7.3E+00
05B019 Benzo(k)fluoranthene ug/kg 0 1 7.5E+00 7.5E+00 7.5E+00 7.5E+00
05B019 Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND
05B019 Indeno(1,2,3-cd)pyrene ug/kg 0 1 5.2E+00 5.2E+00 5.2E+00 5.2E+00
05B019 Polychlorinated Biphenyls   
05B019 Total Aroclors ug/kg 1 1 ND ND ND ND
05B019 Dioxin/Furans   
05B019 Total PCB TEQ pg/g NA NA NA NA NA NA

06B025 Metals Fewer than 5 detects  
06B025 Arsenic mg/kg 0 1 2.3E+00 2.3E+00 2.3E+00 2.3E+00
06B025 Polynuclear Aromatic Hydrocarbons   
06B025 Benzo(a)anthracene ug/kg 0 1 2.9E+04 2.9E+04 2.9E+04 2.9E+04
06B025 Benzo(a)pyrene ug/kg 0 1 4.1E+04 4.1E+04 4.1E+04 4.1E+04
06B025 Benzo(b)fluoranthene ug/kg 0 1 3.1E+04 3.1E+04 3.1E+04 3.1E+04
06B025 Benzo(k)fluoranthene ug/kg 0 1 2.4E+04 2.4E+04 2.4E+04 2.4E+04
06B025 Dibenzo(a,h)anthracene ug/kg 0 1 9.5E+03 9.5E+03 9.5E+03 9.5E+03
06B025 Indeno(1,2,3-cd)pyrene ug/kg 0 1 3.1E+04 3.1E+04 3.1E+04 3.1E+04
06B025 Polychlorinated Biphenyls   
06B025 Total Aroclors ug/kg 0 1 4.3E+01 4.3E+01 4.3E+01 4.3E+01
06B025 Dioxin/Furans   
06B025 Total PCB TEQ pg/g NA NA NA NA NA NA

06B029 Metals Fewer than 5 detects  
06B029 Arsenic mg/kg 0 1 1.7E+00 1.7E+00 1.7E+00 1.7E+00
06B029 Polynuclear Aromatic Hydrocarbons   
06B029 Benzo(a)anthracene ug/kg 0 1 1.4E+02 1.4E+02 1.4E+02 1.4E+02
06B029 Benzo(a)pyrene ug/kg 0 1 3.2E+02 3.2E+02 3.2E+02 3.2E+02
06B029 Benzo(b)fluoranthene ug/kg 0 1 2.5E+02 2.5E+02 2.5E+02 2.5E+02
06B029 Benzo(k)fluoranthene ug/kg 0 1 2.2E+02 2.2E+02 2.2E+02 2.2E+02
06B029 Dibenzo(a,h)anthracene ug/kg 0 1 5.9E+01 5.9E+01 5.9E+01 5.9E+01
06B029 Indeno(1,2,3-cd)pyrene ug/kg 0 1 2.6E+02 2.6E+02 2.6E+02 2.6E+02

95%  UCL
Exposure Point 
Concentrationb

Exposure Point Units Non-Detects Total Samplesa
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TABLE 3-2
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium:  Beach Sediment
Exposure Medium:  Industrial Beach Sediment

Chemical of Arithmetic Maximum Detected

Potential Concern Mean Concentration Distribution 95% UCL Method Value Mean 95% 
UCL/Max

 

95%  UCL
Exposure Point 
Concentrationb

Exposure Point Units Non-Detects Total Samplesa

06B029 Polychlorinated Biphenyls   
06B029 Total Aroclors ug/kg 1 1 ND ND ND ND
06B029 Dioxin/Furans   
06B029 Total PCB TEQ pg/g NA NA NA NA NA NA

07B022 Metals Fewer than 5 detects  
07B022 Arsenic mg/kg 0 1 2.0E+00 2.0E+00 2.0E+00 2.0E+00
07B022 Polynuclear Aromatic Hydrocarbons   
07B022 Benzo(a)anthracene ug/kg 0 1 7.5E+00 7.5E+00 7.5E+00 7.5E+00
07B022 Benzo(a)pyrene ug/kg 0 1 7.1E+00 7.1E+00 7.1E+00 7.1E+00
07B022 Benzo(b)fluoranthene ug/kg 0 1 6.3E+00 6.3E+00 6.3E+00 6.3E+00
07B022 Benzo(k)fluoranthene ug/kg 0 1 7.1E+00 7.1E+00 7.1E+00 7.1E+00
07B022 Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND
07B022 Indeno(1,2,3-cd)pyrene ug/kg 0 1 6.3E+00 6.3E+00 6.3E+00 6.3E+00
07B022 Polychlorinated Biphenyls   
07B022 Total Aroclors ug/kg 1 1 ND ND ND ND
07B022 Dioxin/Furans   
07B022 Total PCB TEQ pg/g NA NA NA NA NA NA

08B032 Metals Fewer than 5 detects  
08B032 Arsenic mg/kg 0 1 2.2E+00 2.2E+00 2.2E+00 2.2E+00
08B032 Polynuclear Aromatic Hydrocarbons   
08B032 Benzo(a)anthracene ug/kg 0 1 1.3E+01 1.3E+01 1.3E+01 1.3E+01
08B032 Benzo(a)pyrene ug/kg 0 1 1.6E+01 1.6E+01 1.6E+01 1.6E+01
08B032 Benzo(b)fluoranthene ug/kg 0 1 1.4E+01 1.4E+01 1.4E+01 1.4E+01
08B032 Benzo(k)fluoranthene ug/kg 0 1 1.0E+01 1.0E+01 1.0E+01 1.0E+01
08B032 Dibenzo(a,h)anthracene ug/kg 0 1 1.9E+00 1.9E+00 1.9E+00 1.9E+00
08B032 Indeno(1,2,3-cd)pyrene ug/kg 0 1 1.3E+01 1.3E+01 1.3E+01 1.3E+01
08B032 Polychlorinated Biphenyls   
08B032 Total Aroclors ug/kg 0 1 1.9E+01 1.9E+01 1.9E+01 1.9E+01
08B032 Dioxin/Furans   
08B032 Total PCB TEQ pg/g NA NA NA NA NA NA

B002 Metals Fewer than 5 detects  
B002 Arsenic mg/kg 0 1 2.4E+00 2.4E+00 2.4E+00 2.4E+00
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TABLE 3-2
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium:  Beach Sediment
Exposure Medium:  Industrial Beach Sediment

Chemical of Arithmetic Maximum Detected

Potential Concern Mean Concentration Distribution 95% UCL Method Value Mean 95% 
UCL/Max

 

95%  UCL
Exposure Point 
Concentrationb

Exposure Point Units Non-Detects Total Samplesa

B002 Polynuclear Aromatic Hydrocarbons   
B002 Benzo(a)anthracene ug/kg 0 1 3.8E+00 3.8E+00 3.8E+00 3.8E+00
B002 Benzo(a)pyrene ug/kg 0 1 6.6E+00 6.6E+00 6.6E+00 6.6E+00
B002 Benzo(b)fluoranthene ug/kg 0 1 7.4E+00 7.4E+00 7.4E+00 7.4E+00
B002 Benzo(k)fluoranthene ug/kg 0 1 2.2E+00 2.2E+00 2.2E+00 2.2E+00
B002 Dibenzo(a,h)anthracene ug/kg 0 1 1.5E+00 1.5E+00 1.5E+00 1.5E+00
B002 Indeno(1,2,3-cd)pyrene ug/kg 0 1 6.4E+00 6.4E+00 6.4E+00 6.4E+00
B002 Polychlorinated Biphenyls   
B002 Total Aroclors ug/kg 0 1 1.7E+02 1.7E+02 1.7E+02 1.7E+02
B002 Dioxin/Furans   
B002 Total PCB TEQ pg/g 0 1 3.8E+00 3.8E+00 3.8E+00 3.8E+00

B004 Metals Fewer than 5 detects  
B004 Arsenic mg/kg 0 1 2.7E+00 2.7E+00 2.7E+00 2.7E+00
B004 Polynuclear Aromatic Hydrocarbons   
B004 Benzo(a)anthracene ug/kg 0 1 4.3E+01 4.3E+01 4.3E+01 4.3E+01
B004 Benzo(a)pyrene ug/kg 0 1 8.2E+01 8.2E+01 8.2E+01 8.2E+01
B004 Benzo(b)fluoranthene ug/kg 0 1 9.9E+01 9.9E+01 9.9E+01 9.9E+01
B004 Benzo(k)fluoranthene ug/kg 0 1 3.1E+01 3.1E+01 3.1E+01 3.1E+01
B004 Dibenzo(a,h)anthracene ug/kg 0 1 1.3E+01 1.3E+01 1.3E+01 1.3E+01
B004 Indeno(1,2,3-cd)pyrene ug/kg 0 1 9.8E+01 9.8E+01 9.8E+01 9.8E+01
B004 Polychlorinated Biphenyls   
B004 Total Aroclors ug/kg 0 1 1.6E+03 1.6E+03 1.6E+03 1.6E+03
B004 Dioxin/Furans   
B004 Total PCB TEQ pg/g 0 1 3.1E+01 3.1E+01 3.1E+01 3.1E+01

B006 Metals Fewer than 5 detects  
B006 Arsenic mg/kg 0 1 2.5E+00 2.5E+00 2.5E+00 2.5E+00
B006 Polynuclear Aromatic Hydrocarbons   
B006 Benzo(a)anthracene ug/kg 0 1 1.8E+00 1.8E+00 1.8E+00 1.8E+00
B006 Benzo(a)pyrene ug/kg 0 1 1.3E+00 1.3E+00 1.3E+00 1.3E+00
B006 Benzo(b)fluoranthene ug/kg 0 1 3.1E+00 3.1E+00 3.1E+00 3.1E+00
B006 Benzo(k)fluoranthene ug/kg 0 1 1.1E+00 1.1E+00 1.1E+00 1.1E+00
B006 Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND
B006 Indeno(1,2,3-cd)pyrene ug/kg 0 1 1.2E+00 1.2E+00 1.2E+00 1.2E+00
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TABLE 3-2
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium:  Beach Sediment
Exposure Medium:  Industrial Beach Sediment

Chemical of Arithmetic Maximum Detected

Potential Concern Mean Concentration Distribution 95% UCL Method Value Mean 95% 
UCL/Max

 

95%  UCL
Exposure Point 
Concentrationb

Exposure Point Units Non-Detects Total Samplesa

B006 Polychlorinated Biphenyls   
B006 Total Aroclors ug/kg 0 1 1.7E+01 1.7E+01 1.7E+01 1.7E+01
B006 Dioxin/Furans   
B006 Total PCB TEQ pg/g NA NA NA NA NA NA

Notes:
a Total number of samples includes number of samples in dataset, regardless of detection status.  No non-detects exceeded the maximum detected concentration.
b

c 95% UCL not calculated for analytes with fewer than five detects.

Abbreviations:
95% UCL = 95% Upper confidence limit on the mean.
mg/kg = Milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not detected. Chemical not detected in given exposure area.
PCB = Polychlorinated biphenyls.
pg/g = Picograms per gram.
TEQ = Toxic equivalence quotient.
ug/kg = Micrograms per kilogram.

Use of Central Tendency (CT) exposure point concentrations is referred to as mean exposure, and use of Reasonable Maximum Exposure (RME) concentrations is referred to as 95% UCL/Max exposure for the purposes of the 
BHHRA.
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TABLE 3-3.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium:  Beach Sediment

Chemical of Arithmetic Maximum Detected

Potential Concern Mean Concentration Distribution 95% UCL Method Value Mean 95% 
UCL/Max

 
03B030 Metals

03B030 Aluminum mg/kg 0 1 1.2E+04 1.2E+04 Fewer than 5 detectsc 1.2E+04 1.2E+04
03B030 Antimony mg/kg NA NA NA NA NA NA
03B030 Arsenic mg/kg 0 1 1.9E+00 1.9E+00 1.9E+00 1.9E+00
03B030 Copper mg/kg 0 1 1.4E+01 1.4E+01 1.4E+01 1.4E+01
03B030 Polynuclear Aromatic Hydrocarbons   
03B030 Benzo(a)anthracene ug/kg 0 1 6.2E+00 6.2E+00 6.2E+00 6.2E+00
03B030 Benzo(a)pyrene ug/kg 0 1 7.9E+00 7.9E+00 7.9E+00 7.9E+00
03B030 Benzo(b)fluoranthene ug/kg 0 1 1.0E+01 1.0E+01 1.0E+01 1.0E+01
03B030 Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND
03B030 Indeno(1,2,3-cd)pyrene ug/kg 0 1 1.6E+01 1.6E+01 1.6E+01 1.6E+01

03B031 Metals Fewer than 5 detects
03B031 Aluminum mg/kg 0 1 2.2E+04 2.2E+04 2.2E+04 2.2E+04
03B031 Antimony mg/kg NA NA NA NA NA NA
03B031 Arsenic mg/kg 0 1 3.2E+00 3.2E+00 3.2E+00 3.2E+00
03B031 Copper mg/kg 0 1 2.3E+01 2.3E+01 2.3E+01 2.3E+01
03B031 Polynuclear Aromatic Hydrocarbons   
03B031 Benzo(a)anthracene ug/kg 0 1 3.8E+01 3.8E+01 3.8E+01 3.8E+01
03B031 Benzo(a)pyrene ug/kg 0 1 5.3E+01 5.3E+01 5.3E+01 5.3E+01
03B031 Benzo(b)fluoranthene ug/kg 0 1 3.5E+01 3.5E+01 3.5E+01 3.5E+01
03B031 Dibenzo(a,h)anthracene ug/kg 0 1 1.2E+01 1.2E+01 1.2E+01 1.2E+01
03B031 Indeno(1,2,3-cd)pyrene ug/kg 0 1 4.7E+01 4.7E+01 4.7E+01 4.7E+01

03B033 Metals Fewer than 5 detects
03B033 Aluminum mg/kg 0 1 1.4E+04 1.4E+04 1.4E+04 1.4E+04
03B033 Antimony mg/kg NA NA NA NA NA NA
03B033 Arsenic mg/kg 0 1 4.0E+00 4.0E+00 4.0E+00 4.0E+00
03B033 Copper mg/kg 0 1 1.6E+01 1.6E+01 1.6E+01 1.6E+01
03B033 Polynuclear Aromatic Hydrocarbons   
03B033 Benzo(a)anthracene ug/kg 0 1 5.2E+00 5.2E+00 5.2E+00 5.2E+00
03B033 Benzo(a)pyrene ug/kg 0 1 5.2E+00 5.2E+00 5.2E+00 5.2E+00
03B033 Benzo(b)fluoranthene ug/kg 0 1 5.2E+00 5.2E+00 5.2E+00 5.2E+00
03B033 Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND
03B033 Indeno(1,2,3-cd)pyrene ug/kg 0 1 6.4E+00 6.4E+00 6.4E+00 6.4E+00

Exposure Medium: Transient, Recreational Users, and Bank Fishers Beach Sediment

95%  UCL
Exposure Point 
Concentrationb

Exposure Point Units Non-Detects Total Samplesa
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TABLE 3-3.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium:  Beach Sediment

Chemical of Arithmetic Maximum Detected

Potential Concern Mean Concentration Distribution 95% UCL Method Value Mean 95% 
UCL/Max

 

Exposure Medium: Transient, Recreational Users, and Bank Fishers Beach Sediment

95%  UCL
Exposure Point 
Concentrationb

Exposure Point Units Non-Detects Total Samplesa

04B023 Metals Fewer than 5 detects
04B023 Aluminum mg/kg 0 1 1.2E+04 1.2E+04 1.2E+04 1.2E+04
04B023 Antimony mg/kg 0 1 3.0E-01 3.0E-01 3.0E-01 3.0E-01
04B023 Arsenic mg/kg 0 1 2.7E+00 2.7E+00 2.7E+00 2.7E+00
04B023 Copper mg/kg 0 1 3.3E+01 3.3E+01 3.3E+01 3.3E+01
04B023 Polynuclear Aromatic Hydrocarbons   
04B023 Benzo(a)anthracene ug/kg 0 1 2.6E+01 2.6E+01 2.6E+01 2.6E+01
04B023 Benzo(a)pyrene ug/kg 0 1 4.2E+01 4.2E+01 4.2E+01 4.2E+01
04B023 Benzo(b)fluoranthene ug/kg 0 1 3.3E+01 3.3E+01 3.3E+01 3.3E+01
04B023 Dibenzo(a,h)anthracene ug/kg 0 1 1.4E+01 1.4E+01 1.4E+01 1.4E+01
04B023 Indeno(1,2,3-cd)pyrene ug/kg 0 1 3.8E+01 3.8E+01 3.8E+01 3.8E+01

04B024 Metals Fewer than 5 detects
04B024 Aluminum mg/kg 0 1 2.1E+04 2.1E+04 2.1E+04 2.1E+04
04B024 Antimony mg/kg 0 1 1.3E+01 1.3E+01 1.3E+01 1.3E+01
04B024 Arsenic mg/kg 0 1 4.7E+00 4.7E+00 4.7E+00 4.7E+00
04B024 Copper mg/kg 0 1 1.9E+02 1.9E+02 1.9E+02 1.9E+02
04B024 Polynuclear Aromatic Hydrocarbons   
04B024 Benzo(a)anthracene ug/kg 0 1 1.8E+02 1.8E+02 1.8E+02 1.8E+02
04B024 Benzo(a)pyrene ug/kg 0 1 3.6E+02 3.6E+02 3.6E+02 3.6E+02
04B024 Benzo(b)fluoranthene ug/kg 0 1 3.0E+02 3.0E+02 3.0E+02 3.0E+02
04B024 Dibenzo(a,h)anthracene ug/kg 0 1 2.3E+01 2.3E+01 2.3E+01 2.3E+01
04B024 Indeno(1,2,3-cd)pyrene ug/kg 0 1 2.2E+02 2.2E+02 2.2E+02 2.2E+02

05B018 Metals Fewer than 5 detects
05B018 Aluminum mg/kg 0 1 1.9E+04 1.9E+04 1.9E+04 1.9E+04
05B018 Antimony mg/kg 0 1 2.0E-01 2.0E-01 2.0E-01 2.0E-01
05B018 Arsenic mg/kg 0 1 2.4E+00 2.4E+00 2.4E+00 2.4E+00
05B018 Copper mg/kg 0 1 1.1E+02 1.1E+02 1.1E+02 1.1E+02
05B018 Polynuclear Aromatic Hydrocarbons   
05B018 Benzo(a)anthracene ug/kg 0 1 7.2E+01 7.2E+01 7.2E+01 7.2E+01
05B018 Benzo(a)pyrene ug/kg 0 1 8.6E+01 8.6E+01 8.6E+01 8.6E+01
05B018 Benzo(b)fluoranthene ug/kg 0 1 1.0E+02 1.0E+02 1.0E+02 1.0E+02
05B018 Dibenzo(a,h)anthracene ug/kg 0 1 2.6E+01 2.6E+01 2.6E+01 2.6E+01
05B018 Indeno(1,2,3-cd)pyrene ug/kg 0 1 3.9E+01 3.9E+01 3.9E+01 3.9E+01
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TABLE 3-3.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium:  Beach Sediment

Chemical of Arithmetic Maximum Detected

Potential Concern Mean Concentration Distribution 95% UCL Method Value Mean 95% 
UCL/Max

 

Exposure Medium: Transient, Recreational Users, and Bank Fishers Beach Sediment

95%  UCL
Exposure Point 
Concentrationb

Exposure Point Units Non-Detects Total Samplesa

06B022 Metals Fewer than 5 detects
06B022 Aluminum mg/kg 0 1 1.5E+04 1.5E+04 1.5E+04 1.5E+04
06B022 Antimony mg/kg 0 1 3.0E-01 3.0E-01 3.0E-01 3.0E-01
06B022 Arsenic mg/kg 0 1 2.6E+00 2.6E+00 2.6E+00 2.6E+00
06B022 Copper mg/kg 0 1 4.3E+01 4.3E+01 4.3E+01 4.3E+01
06B022 Polynuclear Aromatic Hydrocarbons   
06B022 Benzo(a)anthracene ug/kg 0 1 4.8E+00 4.8E+00 4.8E+00 4.8E+00
06B022 Benzo(a)pyrene ug/kg 0 1 4.4E+00 4.4E+00 4.4E+00 4.4E+00
06B022 Benzo(b)fluoranthene ug/kg 0 1 5.6E+00 5.6E+00 5.6E+00 5.6E+00
06B022 Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene ug/kg 0 1 4.8E+00 4.8E+00 4.8E+00 4.8E+00

06B026 Metals Fewer than 5 detects
06B026 Aluminum mg/kg 0 1 1.2E+04 1.2E+04 1.2E+04 1.2E+04
06B026 Antimony mg/kg 0 1 8.0E-01 8.0E-01 8.0E-01 8.0E-01
06B026 Arsenic mg/kg 0 1 1.7E+00 1.7E+00 1.7E+00 1.7E+00
06B026 Copper mg/kg 0 1 2.0E+01 2.0E+01 2.0E+01 2.0E+01
06B026 Polynuclear Aromatic Hydrocarbons   
06B026 Benzo(a)anthracene ug/kg 0 1 7.9E+00 7.9E+00 7.9E+00 7.9E+00
06B026 Benzo(a)pyrene ug/kg 0 1 6.4E+00 6.4E+00 6.4E+00 6.4E+00
06B026 Benzo(b)fluoranthene ug/kg 0 1 1.0E+01 1.0E+01 1.0E+01 1.0E+01
06B026 Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND
06B026 Indeno(1,2,3-cd)pyrene ug/kg 0 1 1.1E+01 1.1E+01 1.1E+01 1.1E+01

06B030 Metals Fewer than 5 detects
06B030 Aluminum mg/kg 0 1 1.8E+04 1.8E+04 1.8E+04 1.8E+04
06B030 Antimony mg/kg NA NA NA NA NA NA
06B030 Arsenic mg/kg 0 1 9.9E+00 9.9E+00 9.9E+00 9.9E+00
06B030 Copper mg/kg 0 1 6.1E+02 6.1E+02 6.1E+02 6.1E+02
06B030 Polynuclear Aromatic Hydrocarbons   
06B030 Benzo(a)anthracene ug/kg 0 1 4.5E+01 4.5E+01 4.5E+01 4.5E+01
06B030 Benzo(a)pyrene ug/kg 0 1 6.6E+01 6.6E+01 6.6E+01 6.6E+01
06B030 Benzo(b)fluoranthene ug/kg 0 1 8.1E+01 8.1E+01 8.1E+01 8.1E+01
06B030 Dibenzo(a,h)anthracene ug/kg 0 1 5.0E+00 5.0E+00 5.0E+00 5.0E+00
06B030 Indeno(1,2,3-cd)pyrene ug/kg 0 1 4.7E+01 4.7E+01 4.7E+01 4.7E+01
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TABLE 3-3.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium:  Beach Sediment

Chemical of Arithmetic Maximum Detected

Potential Concern Mean Concentration Distribution 95% UCL Method Value Mean 95% 
UCL/Max

 

Exposure Medium: Transient, Recreational Users, and Bank Fishers Beach Sediment

95%  UCL
Exposure Point 
Concentrationb

Exposure Point Units Non-Detects Total Samplesa

07B023 Metals Fewer than 5 detects
07B023 Aluminum mg/kg 0 1 1.0E+04 1.0E+04 1.0E+04 1.0E+04
07B023 Antimony mg/kg 0 1 3.0E-01 3.0E-01 3.0E-01 3.0E-01
07B023 Arsenic mg/kg 0 1 7.0E-01 7.0E-01 7.0E-01 7.0E-01
07B023 Copper mg/kg 0 1 7.0E+01 7.0E+01 7.0E+01 7.0E+01
07B023 Polynuclear Aromatic Hydrocarbons   
07B023 Benzo(a)anthracene ug/kg 0 1 1.4E+01 1.4E+01 1.4E+01 1.4E+01
07B023 Benzo(a)pyrene ug/kg 0 1 1.5E+01 1.5E+01 1.5E+01 1.5E+01
07B023 Benzo(b)fluoranthene ug/kg 0 1 1.2E+01 1.2E+01 1.2E+01 1.2E+01
07B023 Dibenzo(a,h)anthracene ug/kg 0 1 2.5E+00 2.5E+00 2.5E+00 2.5E+00
07B023 Indeno(1,2,3-cd)pyrene ug/kg 0 1 1.3E+01 1.3E+01 1.3E+01 1.3E+01

07B024 Metals Fewer than 5 detects
07B024 Aluminum mg/kg 0 1 1.5E+04 1.5E+04 1.5E+04 1.5E+04
07B024 Antimony mg/kg NA NA NA NA NA NA
07B024 Arsenic mg/kg 0 1 1.6E+00 1.6E+00 1.6E+00 1.6E+00
07B024 Copper mg/kg 0 1 2.1E+01 2.1E+01 2.1E+01 2.1E+01
07B024 Polynuclear Aromatic Hydrocarbons   
07B024 Benzo(a)anthracene ug/kg 0 1 4.5E+01 4.5E+01 4.5E+01 4.5E+01
07B024 Benzo(a)pyrene ug/kg 0 1 5.3E+01 5.3E+01 5.3E+01 5.3E+01
07B024 Benzo(b)fluoranthene ug/kg 0 1 6.2E+01 6.2E+01 6.2E+01 6.2E+01
07B024 Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND
07B024 Indeno(1,2,3-cd)pyrene ug/kg 0 1 2.3E+01 2.3E+01 2.3E+01 2.3E+01

09B024 Metals Fewer than 5 detects
09B024 Aluminum mg/kg 0 1 1.5E+04 1.5E+04 1.5E+04 1.5E+04
09B024 Antimony mg/kg NA NA NA NA NA NA
09B024 Arsenic mg/kg 0 1 1.1E+00 1.1E+00 1.1E+00 1.1E+00
09B024 Copper mg/kg 0 1 1.8E+01 1.8E+01 1.8E+01 1.8E+01
09B024 Polynuclear Aromatic Hydrocarbons   
09B024 Benzo(a)anthracene ug/kg 0 1 1.8E+01 1.8E+01 1.8E+01 1.8E+01
09B024 Benzo(a)pyrene ug/kg 0 1 1.4E+01 1.4E+01 1.4E+01 1.4E+01
09B024 Benzo(b)fluoranthene ug/kg 0 1 9.7E+00 9.7E+00 9.7E+00 9.7E+00
09B024 Dibenzo(a,h)anthracene ug/kg 0 1 2.5E+00 2.5E+00 2.5E+00 2.5E+00
09B024 Indeno(1,2,3-cd)pyrene ug/kg 0 1 8.7E+00 8.7E+00 8.7E+00 8.7E+00
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TABLE 3-3.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium:  Beach Sediment

Chemical of Arithmetic Maximum Detected

Potential Concern Mean Concentration Distribution 95% UCL Method Value Mean 95% 
UCL/Max

 

Exposure Medium: Transient, Recreational Users, and Bank Fishers Beach Sediment

95%  UCL
Exposure Point 
Concentrationb

Exposure Point Units Non-Detects Total Samplesa

09B026 Metals Fewer than 5 detects
09B026 Aluminum mg/kg 0 1 1.1E+04 1.1E+04 1.1E+04 1.1E+04
09B026 Antimony mg/kg NA NA NA NA NA NA
09B026 Arsenic mg/kg 0 1 2.4E+00 2.4E+00 2.4E+00 2.4E+00
09B026 Copper mg/kg 0 1 1.8E+01 1.8E+01 1.8E+01 1.8E+01
09B026 Polynuclear Aromatic Hydrocarbons   
09B026 Benzo(a)anthracene ug/kg 1 1 ND ND ND ND
09B026 Benzo(a)pyrene ug/kg 1 1 ND ND ND ND
09B026 Benzo(b)fluoranthene ug/kg 0 1 2.1E+00 2.1E+00 2.1E+00 2.1E+00
09B026 Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ug/kg 1 1 ND ND ND ND

09B027 Metals Fewer than 5 detects
09B027 Aluminum mg/kg 0 3 1.8E+04 2.0E+04 1.8E+04 2.0E+04
09B027 Antimony mg/kg 0 1 2.0E-01 2.0E-01 2.0E-01 2.0E-01
09B027 Arsenic mg/kg 0 3 1.3E+00 1.4E+00 1.3E+00 1.4E+00
09B027 Copper mg/kg 0 3 2.3E+01 2.4E+01 2.3E+01 2.4E+01
09B027 Polynuclear Aromatic Hydrocarbons   
09B027 Benzo(a)anthracene ug/kg 0 3 7.7E+00 9.8E+00 7.7E+00 9.8E+00
09B027 Benzo(a)pyrene ug/kg 0 3 7.0E+00 9.0E+00 7.0E+00 9.0E+00
09B027 Benzo(b)fluoranthene ug/kg 0 3 8.8E+00 1.0E+01 8.8E+00 1.0E+01
09B027 Dibenzo(a,h)anthracene ug/kg 3 3 ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene ug/kg 0 3 5.6E+00 6.6E+00 5.6E+00 6.6E+00

09B028 Metals Fewer than 5 detects
09B028 Aluminum mg/kg 0 1 1.6E+04 1.6E+04 1.6E+04 1.6E+04
09B028 Antimony mg/kg NA NA NA NA NA NA
09B028 Arsenic mg/kg 0 1 1.3E+00 1.3E+00 1.3E+00 1.3E+00
09B028 Copper mg/kg 0 1 1.9E+01 1.9E+01 1.9E+01 1.9E+01
09B028 Polynuclear Aromatic Hydrocarbons   
09B028 Benzo(a)anthracene ug/kg 0 1 5.3E+00 5.3E+00 5.3E+00 5.3E+00
09B028 Benzo(a)pyrene ug/kg 0 1 4.6E+00 4.6E+00 4.6E+00 4.6E+00
09B028 Benzo(b)fluoranthene ug/kg 0 1 5.0E+00 5.0E+00 5.0E+00 5.0E+00
09B028 Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND
09B028 Indeno(1,2,3-cd)pyrene ug/kg 0 1 4.6E+00 4.6E+00 4.6E+00 4.6E+00
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TABLE 3-3.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium:  Beach Sediment

Chemical of Arithmetic Maximum Detected

Potential Concern Mean Concentration Distribution 95% UCL Method Value Mean 95% 
UCL/Max

 

Exposure Medium: Transient, Recreational Users, and Bank Fishers Beach Sediment

95%  UCL
Exposure Point 
Concentrationb

Exposure Point Units Non-Detects Total Samplesa

B001 Metals Fewer than 5 detects
B001 Aluminum mg/kg 0 1 1.6E+04 1.6E+04 1.6E+04 1.6E+04
B001 Antimony mg/kg 1 1 ND ND ND ND
B001 Arsenic mg/kg 0 1 2.3E+00 2.3E+00 2.3E+00 2.3E+00
B001 Copper mg/kg 0 1 1.9E+01 1.9E+01 1.9E+01 1.9E+01
B001 Polynuclear Aromatic Hydrocarbons   
B001 Benzo(a)anthracene ug/kg 0 1 6.5E+00 6.5E+00 6.5E+00 6.5E+00
B001 Benzo(a)pyrene ug/kg 0 1 1.4E+01 1.4E+01 1.4E+01 1.4E+01
B001 Benzo(b)fluoranthene ug/kg 0 1 1.2E+01 1.2E+01 1.2E+01 1.2E+01
B001 Dibenzo(a,h)anthracene ug/kg 0 1 2.2E+00 2.2E+00 2.2E+00 2.2E+00
B001 Indeno(1,2,3-cd)pyrene ug/kg 0 1 9.7E+00 9.7E+00 9.7E+00 9.7E+00

B003 Metals Fewer than 5 detects
B003 Aluminum mg/kg 0 1 1.9E+04 1.9E+04 1.9E+04 1.9E+04
B003 Antimony mg/kg 1 1 ND ND ND ND
B003 Arsenic mg/kg 0 1 2.5E+00 2.5E+00 2.5E+00 2.5E+00
B003 Copper mg/kg 0 1 2.0E+01 2.0E+01 2.0E+01 2.0E+01
B003 Polynuclear Aromatic Hydrocarbons   
B003 Benzo(a)anthracene ug/kg 0 1 2.1E+02 2.1E+02 2.1E+02 2.1E+02
B003 Benzo(a)pyrene ug/kg 0 1 3.6E+02 3.6E+02 3.6E+02 3.6E+02
B003 Benzo(b)fluoranthene ug/kg 0 1 3.1E+02 3.1E+02 3.1E+02 3.1E+02
B003 Dibenzo(a,h)anthracene ug/kg 0 1 3.3E+01 3.3E+01 3.3E+01 3.3E+01
B003 Indeno(1,2,3-cd)pyrene ug/kg 0 1 2.8E+02 2.8E+02 2.8E+02 2.8E+02

B005 Metals Fewer than 5 detects
B005 Aluminum mg/kg 0 1 1.5E+04 1.5E+04 1.5E+04 1.5E+04
B005 Antimony mg/kg 1 1 ND ND ND ND
B005 Arsenic mg/kg 0 1 3.3E+00 3.3E+00 3.3E+00 3.3E+00
B005 Copper mg/kg 0 1 1.4E+01 1.4E+01 1.4E+01 1.4E+01
B005 Polynuclear Aromatic Hydrocarbons   
B005 Benzo(a)anthracene ug/kg 0 1 7.7E+01 7.7E+01 7.7E+01 7.7E+01
B005 Benzo(a)pyrene ug/kg 0 1 1.5E+02 1.5E+02 1.5E+02 1.5E+02
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TABLE 3-3.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium:  Beach Sediment

Chemical of Arithmetic Maximum Detected

Potential Concern Mean Concentration Distribution 95% UCL Method Value Mean 95% 
UCL/Max

 

Exposure Medium: Transient, Recreational Users, and Bank Fishers Beach Sediment

95%  UCL
Exposure Point 
Concentrationb

Exposure Point Units Non-Detects Total Samplesa

B005 Benzo(b)fluoranthene ug/kg 0 1 1.2E+02 1.2E+02 1.2E+02 1.2E+02
B005 Dibenzo(a,h)anthracene ug/kg 0 1 1.5E+01 1.5E+01 1.5E+01 1.5E+01
B005 Indeno(1,2,3-cd)pyrene ug/kg 0 1 1.3E+02 1.3E+02 1.3E+02 1.3E+02

Notes:
a Total number of samples includes number of samples in dataset, regardless of detection status.  No non-detects exceeded the maximum detected concentration.
b
c 95% UCL not calculated for analytes with fewer than five detects.

Abbreviations:
95% UCL = 95% Upper confidence limit on the mean.
mg/kg = Milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not detected. Chemical not detected in given exposure area.
ug/kg = Micrograms per kilogram.

Use of Central Tendency (CT) exposure point concentrations is referred to as mean exposure, and use of Reasonable Maximum Exposure (RME) concentrations is referred to as 95% UCL/Max exposure for the purposes of the BHHRA.
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
RM 1 West Metals
RM 1 West Arsenic mg/kg 5 0 0 4.2E+00 5.3E+00 normal 95% Student's t-UCL 5.5E+00 4.2E+00 5.3E+00
RM 1 West Lead mg/kg 5 0 0 1.4E+01 1.6E+01 non-parametric 95% Student's t-UCL 1.7E+01 1.4E+01 1.6E+01
RM 1 West Mercury mg/kg 5 0 0 6.1E-02 7.6E-02 normal 95% Student's t-UCL 7.5E-02 6.1E-02 7.5E-02
RM 1 West Thallium mg/kg 1 0 0 1.3E-01 1.3E-01 -- Fewer than 5 detectsf -- 1.3E-01 1.3E-01
RM 1 West Butyltins       
RM 1 West Tributyltin ion ug/kg 1 0 0 8.4E-01 8.4E-01 -- Fewer than 5 detects -- 8.4E-01 8.4E-01
RM 1 West Polynuclear Aromatic Hydrocarbons       
RM 1 West Benzo(a)anthracene ug/kg 5 0 0 5.0E+01 1.5E+02 lognormal 95% H-UCL 3.5E+02 5.0E+01 1.5E+02
RM 1 West Benzo(a)pyrene ug/kg 5 0 0 7.4E+01 2.4E+02 lognormal 95% H-UCL 6.6E+02 7.4E+01 2.4E+02
RM 1 West Benzo(b)fluoranthene ug/kg 5 0 0 7.4E+01 2.3E+02 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.4E+02 7.4E+01 2.3E+02
RM 1 West Benzo(k)fluoranthene ug/kg 5 0 0 3.0E+01 7.7E+01 gamma 95% Approximate Gamma UCL 7.7E+01 3.0E+01 7.7E+01
RM 1 West Dibenzo(a,h)anthracene ug/kg 5 0 0 9.4E+00 3.2E+01 lognormal 95% Chebyshev (MVUE) UCL 2.4E+01 9.4E+00 2.4E+01
RM 1 West Indeno(1,2,3-cd)pyrene ug/kg 5 0 0 5.8E+01 2.0E+02 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.1E+02 5.8E+01 2.0E+02
RM 1 West Naphthalene ug/kg 5 0 0 1.3E+01 3.1E+01 gamma 95% Approximate Gamma UCL 2.9E+01 1.3E+01 2.9E+01
RM 1 West Phthalates       
RM 1 West Bis(2-ethylhexyl) phthalate ug/kg 5 4 0 1.9E+01 4.4E+01 -- Fewer than 5 detects -- 1.9E+01 4.4E+01
RM 1 West Polychlorinated Biphenyls       
RM 1 West Total Aroclors ug/kg 5 1 0 1.1E+01 1.7E+01 -- Fewer than 5 detects -- 1.1E+01 1.7E+01
RM 1 West Total PCB Congeners pg/g 1 0 0 7.1E+03 7.1E+03 -- Fewer than 5 detects -- 7.1E+03 7.1E+03
RM 1 West Total PCBs, Adjustedg pg/g 1 0 0 6.6E+03 6.6E+03 -- Fewer than 5 detects -- 6.6E+03 6.6E+03
RM 1 West Dioxin/Furans   
RM 1 West Total Dioxin/Furan TEQ pg/g 5 0 0 7.6E-01 2.7E+00 -- Fewer than 5 detects -- 7.6E-01 2.7E+00
RM 1 West Total PCB TEQ pg/g 1 0 0 3.2E-01 3.2E-01 gamma 95% Approximate Gamma UCL 3.7E+00 3.2E-01 3.2E-01
RM 1 West Pesticides       
RM 1 West Aldrin ug/kg 5 4 0 1.7E-01 3.7E-01 -- Fewer than 5 detects -- 1.7E-01 3.7E-01
RM 1 West Dieldrin ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
RM 1 West Total DDT ug/kg 5 0 0 2.5E+00 5.9E+00 normal 95% Student's t-UCL 4.6E+00 2.5E+00 4.6E+00
RM 1 West Conventionals       
RM 1 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

      
RM 1 East Metals   
RM 1 East Arsenic mg/kg 5 0 0 4.1E+00 6.4E+00 normal 95% Student's t-UCL 5.7E+00 4.1E+00 5.7E+00
RM 1 East Lead mg/kg 5 0 0 1.1E+01 2.8E+01 normal 95% Student's t-UCL 2.0E+01 1.1E+01 2.0E+01
RM 1 East Mercury mg/kg 5 0 0 1.4E+00 7.1E+00 non-parametric 95% Hall's Bootstrap UCL 2.0E+03 1.4E+00 7.1E+00
RM 1 East Thallium mg/kg 2 2 ND ND ND -- Fewer than 5 detects -- ND ND
RM 1 East Butyltins       
RM 1 East Tributyltin ion ug/kg 2 0 0 1.1E+00 1.2E+00 -- Fewer than 5 detects -- 1.1E+00 1.2E+00
RM 1 East Polynuclear Aromatic Hydrocarbons       
RM 1 East Benzo(a)anthracene ug/kg 5 0 0 3.1E+01 5.6E+01 normal 95% Student's t-UCL 5.3E+01 3.1E+01 5.3E+01
RM 1 East Benzo(a)pyrene ug/kg 5 0 0 4.6E+01 8.4E+01 normal 95% Student's t-UCL 8.1E+01 4.6E+01 8.1E+01

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 1 East Benzo(b)fluoranthene ug/kg 5 0 0 4.2E+01 6.9E+01 normal 95% Student's t-UCL 7.0E+01 4.2E+01 6.9E+01
RM 1 East Benzo(k)fluoranthene ug/kg 5 0 0 2.7E+01 5.1E+01 normal 95% Student's t-UCL 4.8E+01 2.7E+01 4.8E+01
RM 1 East Dibenzo(a,h)anthracene ug/kg 5 0 0 5.5E+00 9.1E+00 normal 95% Student's t-UCL 9.1E+00 5.5E+00 9.1E+00
RM 1 East Indeno(1,2,3-cd)pyrene ug/kg 5 0 0 3.3E+01 6.2E+01 normal 95% Student's t-UCL 5.6E+01 3.3E+01 5.6E+01
RM 1 East Naphthalene ug/kg 5 2 0 8.3E+00 2.3E+01 -- Fewer than 5 detects -- 8.3E+00 2.3E+01
RM 1 East Phthalates       
RM 1 East Bis(2-ethylhexyl) phthalate ug/kg 5 2 1 4.0E+01 7.1E+01 -- Fewer than 5 detects -- 4.0E+01 7.1E+01
RM 1 East Polychlorinated Biphenyls       
RM 1 East Total Aroclors ug/kg 5 4 0 1.0E+02 5.1E+02 -- Fewer than 5 detects -- 1.0E+02 5.1E+02
RM 1 East Total PCB Congeners pg/g 2 0 0 2.8E+03 3.7E+03 -- Fewer than 5 detects -- 2.8E+03 3.7E+03
RM 1 East Total PCBs, Adjusted pg/g 2 0 0 2.6E+03 3.5E+03 -- Fewer than 5 detects -- 2.6E+03 3.5E+03
RM 1 East Dioxin/Furan       
RM 1 East Total Dioxin/Furan TEQ pg/g 5 0 0 4.7E-01 9.4E-01 normal 95% Student's t-UCL 7.5E-01 4.7E-01 7.5E-01
RM 1 East Total PCB TEQ pg/g 2 0 0 2.7E-01 2.7E-01 -- Fewer than 5 detects -- 2.7E-01 2.7E-01
RM 1 East Pesticides       
RM 1 East Aldrin ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
RM 1 East Dieldrin ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
RM 1 East Total DDT ug/kg 5 0 0 1.8E+00 5.6E+00 normal 95% Student's t-UCL 4.0E+00 1.8E+00 4.0E+00
RM 1 East Conventionals       
RM 1 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

      
RM 1.5 West Metals   
RM 1.5 West Arsenic mg/kg 2 0 0 3.6E+00 4.4E+00 -- Fewer than 5 detects -- 3.6E+00 4.4E+00
RM 1.5 West Lead mg/kg 2 0 0 1.1E+01 1.5E+01 -- Fewer than 5 detects -- 1.1E+01 1.5E+01
RM 1.5 West Mercury mg/kg 2 0 0 5.1E-02 6.8E-02 -- Fewer than 5 detects -- 5.1E-02 6.8E-02
RM 1.5 West Thallium mg/kg NA NA NA NA NA -- -- -- NA NA
RM 1.5 West Butyltins       
RM 1.5 West Tributyltin ion ug/kg NA NA NA NA NA -- -- -- NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons       
RM 1.5 West Benzo(a)anthracene ug/kg 2 0 0 1.9E+01 3.3E+01 -- Fewer than 5 detects -- 1.9E+01 3.3E+01
RM 1.5 West Benzo(a)pyrene ug/kg 2 0 0 2.7E+01 4.8E+01 -- Fewer than 5 detects -- 2.7E+01 4.8E+01
RM 1.5 West Benzo(b)fluoranthene ug/kg 2 0 0 2.3E+01 4.1E+01 -- Fewer than 5 detects -- 2.3E+01 4.1E+01
RM 1.5 West Benzo(k)fluoranthene ug/kg 2 0 0 1.9E+01 3.4E+01 -- Fewer than 5 detects -- 1.9E+01 3.4E+01
RM 1.5 West Dibenzo(a,h)anthracene ug/kg 2 0 0 3.3E+00 5.9E+00 -- Fewer than 5 detects -- 3.3E+00 5.9E+00
RM 1.5 West Indeno(1,2,3-cd)pyrene ug/kg 2 0 0 2.1E+01 3.7E+01 -- Fewer than 5 detects -- 2.1E+01 3.7E+01
RM 1.5 West Naphthalene ug/kg 2 1 0 5.3E+00 9.6E+00 -- Fewer than 5 detects -- 5.3E+00 9.6E+00
RM 1.5 West Phthalates       
RM 1.5 West Bis(2-ethylhexyl) phthalate ug/kg 2 2 ND ND ND -- Fewer than 5 detects -- ND ND
RM 1.5 West Polychlorinated Biphenyls       
RM 1.5 West Total Aroclors ug/kg 2 1 0 1.2E+01 2.2E+01 -- Fewer than 5 detects -- 1.2E+01 2.2E+01
RM 1.5 West Total PCB Congeners pg/g NA NA NA NA NA -- -- -- NA NA
RM 1.5 West Total PCBs, Adjusted pg/g NA NA NA NA NA -- -- -- NA NA
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 1.5 West Dioxin/Furan       
RM 1.5 West Total Dioxin/Furan TEQ pg/g 2 0 0 8.5E-02 9.4E-02 -- Fewer than 5 detects -- 8.5E-02 9.4E-02
RM 1.5 West Total PCB TEQ pg/g NA NA NA NA NA -- -- -- NA NA
RM 1.5 West Pesticides       
RM 1.5 West Aldrin ug/kg 2 2 ND ND ND -- Fewer than 5 detects -- ND ND
RM 1.5 West Dieldrin ug/kg 2 2 ND ND ND -- Fewer than 5 detects -- ND ND
RM 1.5 West Total DDT ug/kg 2 1 0 7.9E-01 1.1E+00 -- Fewer than 5 detects -- 7.9E-01 1.1E+00
RM 1.5 West Conventionals       
RM 1.5 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

      
RM 1.5 East Metals   
RM 1.5 East Arsenic mg/kg 4 0 0 4.4E+00 5.4E+00 -- Fewer than 5 detects -- 4.4E+00 5.4E+00
RM 1.5 East Lead mg/kg 4 0 0 1.1E+01 1.3E+01 -- Fewer than 5 detects -- 1.1E+01 1.3E+01
RM 1.5 East Mercury mg/kg 4 0 0 6.4E-02 1.3E-01 -- Fewer than 5 detects -- 6.4E-02 1.3E-01
RM 1.5 East Thallium mg/kg 1 0 0 8.9E-02 8.9E-02 -- Fewer than 5 detects -- 8.9E-02 8.9E-02
RM 1.5 East Butyltins       
RM 1.5 East Tributyltin ion ug/kg 1 0 0 3.7E-01 3.7E-01 -- Fewer than 5 detects -- 3.7E-01 3.7E-01
RM 1.5 East Polynuclear Aromatic Hydrocarbons       
RM 1.5 East Benzo(a)anthracene ug/kg 4 0 0 2.5E+02 9.4E+02 -- Fewer than 5 detects -- 2.5E+02 9.4E+02
RM 1.5 East Benzo(a)pyrene ug/kg 4 0 0 3.7E+02 1.4E+03 -- Fewer than 5 detects -- 3.7E+02 1.4E+03
RM 1.5 East Benzo(b)fluoranthene ug/kg 4 0 0 2.2E+02 8.2E+02 -- Fewer than 5 detects -- 2.2E+02 8.2E+02
RM 1.5 East Benzo(k)fluoranthene ug/kg 4 0 0 2.2E+02 8.2E+02 -- Fewer than 5 detects -- 2.2E+02 8.2E+02
RM 1.5 East Dibenzo(a,h)anthracene ug/kg 4 0 0 3.7E+01 1.4E+02 -- Fewer than 5 detects -- 3.7E+01 1.4E+02
RM 1.5 East Indeno(1,2,3-cd)pyrene ug/kg 4 0 0 2.6E+02 1.0E+03 -- Fewer than 5 detects -- 2.6E+02 1.0E+03
RM 1.5 East Naphthalene ug/kg 4 1 0 9.8E+01 3.7E+02 -- Fewer than 5 detects -- 9.8E+01 3.7E+02
RM 1.5 East Phthalates       
RM 1.5 East Bis(2-ethylhexyl) phthalate ug/kg 4 1 0 7.1E+01 1.7E+02 -- Fewer than 5 detects -- 7.1E+01 1.7E+02
RM 1.5 East Polychlorinated Biphenyls       
RM 1.5 East Total Aroclors ug/kg 4 1 0 2.2E+01 4.1E+01 -- Fewer than 5 detects -- 2.2E+01 4.1E+01
RM 1.5 East Total PCB Congeners pg/g 1 0 0 3.5E+03 3.5E+03 -- Fewer than 5 detects -- 3.5E+03 3.5E+03
RM 1.5 East Total PCBs, Adjusted pg/g 1 0 0 3.2E+03 3.2E+03 -- Fewer than 5 detects -- 3.2E+03 3.2E+03
RM 1.5 East Dioxin/Furan       
RM 1.5 East Total Dioxin/Furan TEQ pg/g 4 0 0 5.7E-01 1.8E+00 -- Fewer than 5 detects -- 5.7E-01 1.8E+00
RM 1.5 East Total PCB TEQ pg/g 1 0 0 1.1E-01 1.1E-01 -- Fewer than 5 detects -- 1.1E-01 1.1E-01
RM 1.5 East Pesticides       
RM 1.5 East Aldrin ug/kg 4 4 ND ND ND -- Fewer than 5 detects -- ND ND
RM 1.5 East Dieldrin ug/kg 4 3 3 6.9E-02 6.9E-02 -- Fewer than 5 detects -- 6.9E-02 6.9E-02
RM 1.5 East Total DDT ug/kg 4 1 0 6.8E+00 2.2E+01 -- Fewer than 5 detects -- 6.8E+00 2.2E+01
RM 1.5 East Conventionals       
RM 1.5 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 2 West Metals   
RM 2 West Arsenic mg/kg 8 0 0 3.4E+00 4.3E+00 normal 95% Student's t-UCL 3.8E+00 3.4E+00 3.8E+00
RM 2 West Lead mg/kg 8 0 0 1.1E+01 1.5E+01 normal 95% Student's t-UCL 1.4E+01 1.1E+01 1.4E+01
RM 2 West Mercury mg/kg 8 0 0 6.2E-02 8.7E-02 normal 95% Student's t-UCL 7.8E-02 6.2E-02 7.8E-02
RM 2 West Thallium mg/kg 1 0 0 1.3E-01 1.3E-01 -- Fewer than 5 detects -- 1.3E-01 1.3E-01
RM 2 West Butyltins       
RM 2 West Tributyltin ion ug/kg 1 0 0 2.1E+00 2.1E+00 -- Fewer than 5 detects -- 2.1E+00 2.1E+00
RM 2 West Polynuclear Aromatic Hydrocarbons       
RM 2 West Benzo(a)anthracene ug/kg 8 0 0 3.1E+01 9.0E+01 gamma 95% Approximate Gamma UCL 5.5E+01 3.1E+01 5.5E+01
RM 2 West Benzo(a)pyrene ug/kg 8 0 0 5.5E+01 1.7E+02 gamma 95% Approximate Gamma UCL 9.8E+01 5.5E+01 9.8E+01
RM 2 West Benzo(b)fluoranthene ug/kg 8 0 0 5.6E+01 1.6E+02 gamma 95% Approximate Gamma UCL 9.8E+01 5.6E+01 9.8E+01
RM 2 West Benzo(k)fluoranthene ug/kg 8 0 0 1.8E+01 5.3E+01 gamma 95% Approximate Gamma UCL 3.2E+01 1.8E+01 3.2E+01
RM 2 West Dibenzo(a,h)anthracene ug/kg 8 0 0 6.1E+00 1.6E+01 gamma 95% Approximate Gamma UCL 1.0E+01 6.1E+00 1.0E+01
RM 2 West Indeno(1,2,3-cd)pyrene ug/kg 8 0 0 4.6E+01 1.3E+02 gamma 95% Approximate Gamma UCL 8.1E+01 4.6E+01 8.1E+01
RM 2 West Naphthalene ug/kg 8 2 0 7.2E+00 1.2E+01 normal 95% KM (t) UCL 1.0E+01 7.2E+00 1.0E+01
RM 2 West Phthalates       
RM 2 West Bis(2-ethylhexyl) phthalate ug/kg 8 3 0 3.3E+01 6.8E+01 normal 95% KM (t) UCL 4.8E+01 3.3E+01 4.8E+01
RM 2 West Polychlorinated Biphenyls       
RM 2 West Total Aroclors ug/kg 8 2 0 1.3E+01 2.3E+01 normal 95% KM (t) UCL 1.8E+01 1.3E+01 1.8E+01
RM 2 West Total PCB Congeners pg/g 2 0 0 7.8E+03 1.2E+04 -- Fewer than 5 detects -- 7.8E+03 1.2E+04
RM 2 West Total PCBs, Adjusted pg/g 2 0 0 7.3E+03 1.1E+04 -- Fewer than 5 detects -- 7.3E+03 1.1E+04
RM 2 West Dioxin/Furan       
RM 2 West Total Dioxin/Furan TEQ pg/g 3 0 0 8.2E-01 2.2E+00 -- Fewer than 5 detects -- 8.2E-01 2.2E+00
RM 2 West Total PCB TEQ pg/g 2 0 0 2.5E-01 3.5E-01 -- Fewer than 5 detects -- 2.5E-01 3.5E-01
RM 2 West Pesticides       
RM 2 West Aldrin ug/kg 5 4 0 9.1E-02 3.6E-01 -- Fewer than 5 detects -- 9.1E-02 3.6E-01
RM 2 West Dieldrin ug/kg 8 4 0 1.1E-01 2.7E-01 -- Fewer than 5 detects -- 1.1E-01 2.7E-01
RM 2 West Total DDT ug/kg 8 0 0 1.4E+00 4.3E+00 gamma 95% Approximate Gamma UCL 3.2E+00 1.4E+00 3.2E+00
RM 2 West Conventionals       
RM 2 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

      
RM 2 East Metals   
RM 2 East Arsenic mg/kg 34 0 0 4.1E+00 5.8E+00 normal 95% Student's t-UCL 4.3E+00 4.1E+00 4.3E+00
RM 2 East Lead mg/kg 34 0 0 2.6E+01 1.1E+02 non-parametric 95% Chebyshev (Mean, Sd) UCL 4.3E+01 2.6E+01 4.3E+01
RM 2 East Mercury mg/kg 34 2 0 8.2E-02 1.5E-01 normal 95% KM (t) UCL 9.1E-02 8.2E-02 9.1E-02
RM 2 East Thallium mg/kg NA NA NA NA NA -- -- -- NA NA
RM 2 East Butyltins       
RM 2 East Tributyltin ion ug/kg 2 1 0 2.7E+00 3.7E+00 -- Fewer than 5 detects -- 2.7E+00 3.7E+00
RM 2 East Polynuclear Aromatic Hydrocarbons       
RM 2 East Benzo(a)anthracene ug/kg 34 0 0 5.8E+01 2.0E+02 non-parametric 95% Chebyshev (Mean, Sd) UCL 9.7E+01 5.8E+01 9.7E+01
RM 2 East Benzo(a)pyrene ug/kg 34 0 0 8.6E+01 4.1E+02 lognormal 95% H-UCL 1.2E+02 8.6E+01 1.2E+02
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 2 East Benzo(b)fluoranthene ug/kg 34 0 0 9.4E+01 4.2E+02 lognormal 95% H-UCL 1.3E+02 9.4E+01 1.3E+02
RM 2 East Benzo(k)fluoranthene ug/kg 34 0 0 4.1E+01 1.8E+02 non-parametric 95% Chebyshev (Mean, Sd) UCL 7.7E+01 4.1E+01 7.7E+01
RM 2 East Dibenzo(a,h)anthracene ug/kg 34 0 0 1.3E+01 6.0E+01 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.4E+01 1.3E+01 2.4E+01
RM 2 East Indeno(1,2,3-cd)pyrene ug/kg 34 0 0 7.5E+01 4.0E+02 lognormal 95% H-UCL 1.1E+02 7.5E+01 1.1E+02
RM 2 East Naphthalene ug/kg 34 10 0 1.4E+01 8.7E+01 non-parametric 95% KM (BCA) UCL 2.1E+01 1.4E+01 2.1E+01
RM 2 East Phthalates       
RM 2 East Bis(2-ethylhexyl) phthalate ug/kg 34 10 0 9.9E+01 2.7E+02 normal 95% KM (t) UCL 1.2E+02 9.9E+01 1.2E+02
RM 2 East Polychlorinated Biphenyls       
RM 2 East Total Aroclors ug/kg 34 1 0 4.3E+02 1.9E+03 non-parametric 95% KM (Chebyshev) UCL 9.1E+02 4.3E+02 9.1E+02
RM 2 East Total PCB Congeners pg/g 17 0 0 8.6E+05 9.8E+06 non-parametric 95% KM (Chebyshev) UCL 3.4E+06 8.6E+05 3.4E+06
RM 2 East Total PCBs, Adjusted pg/g 17 0 0 8.2E+05 9.4E+06 non-parametric 95% KM (Chebyshev) UCL 3.2E+06 8.2E+05 3.2E+06
RM 2 East Dioxin/Furan       
RM 2 East Total Dioxin/Furan TEQ pg/g 8 0 0 1.2E+00 5.6E+00 gamma 95% KM (Chebyshev) UCL 4.0E+00 1.2E+00 4.0E+00
RM 2 East Total PCB TEQ pg/g 17 0 0 1.3E+01 1.2E+02 non-parametric 95% KM (Chebyshev) UCL 4.5E+01 1.3E+01 4.5E+01
RM 2 East Pesticides       
RM 2 East Aldrin ug/kg 21 14 2 4.7E-01 2.6E+00 normal 95% KM (t) UCL 7.0E-01 4.7E-01 7.0E-01
RM 2 East Dieldrin ug/kg 34 18 2 6.0E-01 9.3E+00 lognormal 95% KM (BCA) UCL 1.2E+00 6.0E-01 1.2E+00
RM 2 East Total DDT ug/kg 34 4 1 2.6E+00 8.3E+00 gamma 95% KM (Chebyshev) UCL 4.2E+00 2.6E+00 4.2E+00
RM 2 East Conventionals       
RM 2 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

      
RM 2.5 West Metals   
RM 2.5 West Arsenic mg/kg 10 0 0 4.0E+00 6.5E+00 normal 95% Student's t-UCL 4.7E+00 4.0E+00 4.7E+00
RM 2.5 West Lead mg/kg 10 0 0 1.3E+01 3.0E+01 normal 95% Student's t-UCL 1.7E+01 1.3E+01 1.7E+01
RM 2.5 West Mercury mg/kg 10 0 0 5.5E-02 1.4E-01 gamma 95% Approximate Gamma UCL 9.1E-02 5.5E-02 9.1E-02
RM 2.5 West Thallium mg/kg NA NA NA NA NA -- -- -- NA NA
RM 2.5 West Butyltins       
RM 2.5 West Tributyltin ion ug/kg 1 0 0 2.3E+00 2.3E+00 -- Fewer than 5 detects -- 2.3E+00 2.3E+00
RM 2.5 West Polynuclear Aromatic Hydrocarbons       
RM 2.5 West Benzo(a)anthracene ug/kg 10 0 0 2.1E+02 5.5E+02 normal 95% Student's t-UCL 3.1E+02 2.1E+02 3.1E+02
RM 2.5 West Benzo(a)pyrene ug/kg 10 0 0 3.7E+02 9.7E+02 normal 95% Student's t-UCL 5.5E+02 3.7E+02 5.5E+02
RM 2.5 West Benzo(b)fluoranthene ug/kg 10 0 0 2.8E+02 6.0E+02 normal 95% Student's t-UCL 4.0E+02 2.8E+02 4.0E+02
RM 2.5 West Benzo(k)fluoranthene ug/kg 10 0 0 1.2E+02 4.3E+02 gamma 95% Approximate Gamma UCL 2.5E+02 1.2E+02 2.5E+02
RM 2.5 West Dibenzo(a,h)anthracene ug/kg 10 0 0 4.1E+01 1.3E+02 normal 95% Student's t-UCL 6.4E+01 4.1E+01 6.4E+01
RM 2.5 West Indeno(1,2,3-cd)pyrene ug/kg 10 0 0 3.1E+02 9.0E+02 normal 95% Student's t-UCL 4.7E+02 3.1E+02 4.7E+02
RM 2.5 West Naphthalene ug/kg 10 3 0 4.1E+01 1.6E+02 approx. gamma 95% KM (BCA) UCL 7.6E+01 4.1E+01 7.6E+01
RM 2.5 West Phthalates       
RM 2.5 West Bis(2-ethylhexyl) phthalate ug/kg 10 7 2 1.5E+01 4.3E+01 -- Fewer than 5 detects -- 1.5E+01 4.3E+01
RM 2.5 West Polychlorinated Biphenyls       
RM 2.5 West Total Aroclors ug/kg 10 5 0 1.1E+01 4.7E+01 normal 95% KM (t) UCL 2.1E+01 1.1E+01 2.1E+01
RM 2.5 West Total PCB Congeners pg/g 1 0 0 7.3E+03 7.3E+03 -- Fewer than 5 detects -- 7.3E+03 7.3E+03
RM 2.5 West Total PCBs, Adjusted pg/g 1 0 0 6.9E+03 6.9E+03 -- Fewer than 5 detects -- 6.9E+03 6.9E+03
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Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 2.5 West Dioxin/Furan       
RM 2.5 West Total Dioxin/Furan TEQ pg/g 2 0 0 2.7E-01 4.1E-01 -- Fewer than 5 detects -- 2.7E-01 4.1E-01
RM 2.5 West Total PCB TEQ pg/g 1 0 0 2.1E-01 2.1E-01 -- Fewer than 5 detects -- 2.1E-01 2.1E-01
RM 2.5 West Pesticides       
RM 2.5 West Aldrin ug/kg 7 3 1 9.3E-02 2.6E-01 -- Fewer than 5 detects -- 9.3E-02 2.6E-01
RM 2.5 West Dieldrin ug/kg 10 4 1 1.4E-01 3.5E-01 normal 95% KM (t) UCL 2.2E-01 1.4E-01 2.2E-01
RM 2.5 West Total DDT ug/kg 10 0 0 1.4E+00 5.3E+00 lognormal 95% H-UCL 3.4E+00 1.4E+00 3.4E+00
RM 2.5 West Conventionals       
RM 2.5 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

      
RM 2.5 East Metals   
RM 2.5 East Arsenic mg/kg 19 0 0 4.2E+00 1.0E+01 non-parametric 95% Student's t-UCL 4.8E+00 4.2E+00 4.8E+00
RM 2.5 East Lead mg/kg 19 0 0 1.4E+01 3.4E+01 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.0E+01 1.4E+01 2.0E+01
RM 2.5 East Mercury mg/kg 19 0 0 6.8E-02 2.5E-01 gamma 95% Approximate Gamma UCL 9.1E-02 6.8E-02 9.1E-02
RM 2.5 East Thallium mg/kg NA NA NA NA NA -- -- -- NA NA
RM 2.5 East Butyltins       
RM 2.5 East Tributyltin ion ug/kg NA NA NA NA NA -- -- -- NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons       
RM 2.5 East Benzo(a)anthracene ug/kg 19 0 0 5.8E+02 1.0E+04 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.9E+03 5.8E+02 2.9E+03
RM 2.5 East Benzo(a)pyrene ug/kg 19 0 0 4.8E+02 7.8E+03 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.3E+03 4.8E+02 2.3E+03
RM 2.5 East Benzo(b)fluoranthene ug/kg 19 0 0 4.4E+02 6.7E+03 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.0E+03 4.4E+02 2.0E+03
RM 2.5 East Benzo(k)fluoranthene ug/kg 19 0 0 1.4E+02 2.1E+03 non-parametric 95% Chebyshev (Mean, Sd) UCL 6.2E+02 1.4E+02 6.2E+02
RM 2.5 East Dibenzo(a,h)anthracene ug/kg 19 0 0 4.9E+01 7.7E+02 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.2E+02 4.9E+01 2.2E+02
RM 2.5 East Indeno(1,2,3-cd)pyrene ug/kg 19 0 0 2.8E+02 4.4E+03 non-parametric 95% Chebyshev (Mean, Sd) UCL 1.3E+03 2.8E+02 1.3E+03
RM 2.5 East Naphthalene ug/kg 19 7 0 5.1E+01 6.9E+02 lognormal 95% KM (Chebyshev) UCL 2.1E+02 5.1E+01 2.1E+02
RM 2.5 East Phthalates       
RM 2.5 East Bis(2-ethylhexyl) phthalate ug/kg 19 8 0 7.8E+01 2.1E+02 normal 95% KM (t) UCL 1.1E+02 7.8E+01 1.1E+02
RM 2.5 East Polychlorinated Biphenyls       
RM 2.5 East Total Aroclors ug/kg 19 2 0 5.6E+01 1.7E+02 gamma 95% KM (BCA) UCL 7.7E+01 5.6E+01 7.7E+01
RM 2.5 East Total PCB Congeners pg/g 7 0 0 6.6E+04 2.0E+05 gamma 95% KM (Chebyshev) UCL 1.8E+05 6.6E+04 1.8E+05
RM 2.5 East Total PCBs, Adjusted pg/g 7 0 0 6.3E+04 1.9E+05 gamma 95% KM (Chebyshev) UCL 1.7E+05 6.3E+04 1.7E+05
RM 2.5 East Dioxin/Furan       
RM 2.5 East Total Dioxin/Furan TEQ pg/g 2 0 0 6.6E-01 1.1E+00 -- Fewer than 5 detects -- 6.6E-01 1.1E+00
RM 2.5 East Total PCB TEQ pg/g 7 0 0 1.3E+00 3.8E+00 gamma 95% KM (Chebyshev) UCL 3.3E+00 1.3E+00 3.3E+00
RM 2.5 East Pesticides       
RM 2.5 East Aldrin ug/kg 18 9 1 5.1E-01 1.3E+00 normal 95% KM (t) UCL 7.5E-01 5.1E-01 7.5E-01
RM 2.5 East Dieldrin ug/kg 19 13 2 1.7E-01 5.3E-01 normal 95% KM (t) UCL 3.3E-01 1.7E-01 3.3E-01
RM 2.5 East Total DDT ug/kg 19 4 1 2.4E+00 2.6E+01 lognormal 95% KM (Chebyshev) UCL 8.5E+00 2.4E+00 8.5E+00
RM 2.5 East Conventionals       
RM 2.5 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA
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95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 2.5 MC Metals   
RM 2.5 MC Arsenic mg/kg 7 0 0 4.3E+00 5.2E+00 normal 95% Student's t-UCL 4.8E+00 4.3E+00 4.8E+00
RM 2.5 MC Lead mg/kg 7 0 0 1.3E+01 2.2E+01 normal 95% Student's t-UCL 1.7E+01 1.3E+01 1.7E+01
RM 2.5 MC Mercury mg/kg 7 0 0 7.9E-02 1.8E-01 normal 95% Student's t-UCL 1.3E-01 7.9E-02 1.3E-01
RM 2.5 MC Thallium mg/kg NA NA NA NA NA -- -- -- NA NA
RM 2.5 MC Butyltins       
RM 2.5 MC Tributyltin ion ug/kg NA NA NA NA NA -- -- -- NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons       
RM 2.5 MC Benzo(a)anthracene ug/kg 7 0 0 2.1E+02 4.2E+02 normal 95% Student's t-UCL 3.1E+02 2.1E+02 3.1E+02
RM 2.5 MC Benzo(a)pyrene ug/kg 7 0 0 3.4E+02 6.9E+02 normal 95% Student's t-UCL 4.9E+02 3.4E+02 4.9E+02
RM 2.5 MC Benzo(b)fluoranthene ug/kg 7 0 0 3.1E+02 6.4E+02 normal 95% Student's t-UCL 4.5E+02 3.1E+02 4.5E+02
RM 2.5 MC Benzo(k)fluoranthene ug/kg 7 0 0 1.0E+02 2.1E+02 normal 95% Student's t-UCL 1.4E+02 1.0E+02 1.4E+02
RM 2.5 MC Dibenzo(a,h)anthracene ug/kg 7 0 0 3.4E+01 6.0E+01 normal 95% Student's t-UCL 4.7E+01 3.4E+01 4.7E+01
RM 2.5 MC Indeno(1,2,3-cd)pyrene ug/kg 7 0 0 2.6E+02 5.4E+02 normal 95% Student's t-UCL 3.8E+02 2.6E+02 3.8E+02
RM 2.5 MC Naphthalene ug/kg 7 0 0 5.9E+01 1.4E+02 normal 95% Student's t-UCL 9.9E+01 5.9E+01 9.9E+01
RM 2.5 MC Phthalates       
RM 2.5 MC Bis(2-ethylhexyl) phthalate ug/kg 7 1 0 5.8E+01 1.4E+02 normal 95% KM (t) UCL 9.3E+01 5.8E+01 9.3E+01
RM 2.5 MC Polychlorinated Biphenyls       
RM 2.5 MC Total Aroclors ug/kg 7 1 0 2.5E+01 5.9E+01 normal 95% KM (t) UCL 3.9E+01 2.5E+01 3.9E+01
RM 2.5 MC Total PCB Congeners pg/g NA NA NA NA NA -- -- -- NA NA
RM 2.5 MC Total PCBs, Adjusted pg/g NA NA NA NA NA -- -- -- NA NA
RM 2.5 MC Dioxin/Furan       
RM 2.5 MC Total Dioxin/Furan TEQ pg/g NA NA NA NA NA -- -- -- NA NA
RM 2.5 MC Total PCB TEQ pg/g NA NA NA NA NA -- -- -- NA NA
RM 2.5 MC Pesticides       
RM 2.5 MC Aldrin ug/kg 7 5 0 2.0E-01 6.5E-01 -- Fewer than 5 detects -- 2.0E-01 6.5E-01
RM 2.5 MC Dieldrin ug/kg 7 4 0 3.1E-01 9.7E-01 -- Fewer than 5 detects -- 3.1E-01 9.7E-01
RM 2.5 MC Total DDT ug/kg 7 1 0 3.7E+00 1.3E+01 gamma 95% KM (Chebyshev) UCL 1.1E+01 3.7E+00 1.1E+01
RM 2.5 MC Conventionals       
RM 2.5 MC Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

      
RM 3 West Metals   
RM 3 West Arsenic mg/kg 15 0 0 3.7E+00 6.0E+00 normal 95% Student's-t UCL 4.1E+00 3.7E+00 4.1E+00
RM 3 West Lead mg/kg 15 0 0 1.2E+01 1.9E+01 normal 95% Student's-t UCL 1.4E+01 1.2E+01 1.4E+01
RM 3 West Mercury mg/kg 14 2 0 8.0E-02 1.9E-01 normal 95% KM (t) UCL 1.1E-01 8.0E-02 1.1E-01
RM 3 West Thallium mg/kg 4 0 0 1.5E+01 2.3E+01 -- Fewer than 5 detects -- 1.5E+01 2.3E+01
RM 3 West Butyltins          
RM 3 West Tributyltin ion ug/kg 2 0 0 1.0E+01 1.8E+01 -- Fewer than 5 detects -- 1.0E+01 1.8E+01
RM 3 West Polynuclear Aromatic Hydrocarbons          
RM 3 West Benzo(a)anthracene ug/kg 15 0 0 2.9E+02 9.4E+02 gamma 95% Approximate Gamma UCL 4.7E+02 2.9E+02 4.7E+02
RM 3 West Benzo(a)pyrene ug/kg 15 0 0 4.6E+02 1.2E+03 gamma 95% Approximate Gamma UCL 7.1E+02 4.6E+02 7.1E+02
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RM 3 West Benzo(b)fluoranthene ug/kg 15 0 0 4.0E+02 1.1E+03 gamma 95% Approximate Gamma UCL 6.0E+02 4.0E+02 6.0E+02
RM 3 West Benzo(k)fluoranthene ug/kg 15 0 0 2.3E+02 7.6E+02 gamma 95% Approximate Gamma UCL 4.0E+02 2.3E+02 4.0E+02
RM 3 West Dibenzo(a,h)anthracene ug/kg 15 0 0 5.3E+01 1.5E+02 gamma 95% Approximate Gamma UCL 8.2E+01 5.3E+01 8.2E+01
RM 3 West Indeno(1,2,3-cd)pyrene ug/kg 15 0 0 3.3E+02 1.1E+03 gamma 95% Approximate Gamma UCL 4.8E+02 3.3E+02 4.8E+02
RM 3 West Naphthalene ug/kg 15 1 0 9.8E+01 3.6E+02 gamma 95% KM (Chebyshev) UCL 2.2E+02 9.8E+01 2.2E+02
RM 3 West Phthalates          
RM 3 West Bis(2-ethylhexyl) phthalate ug/kg 15 9 0 4.0E+01 1.5E+02 normal 95% KM (t) UCL 5.8E+01 4.0E+01 5.8E+01
RM 3 West Polychlorinated Biphenyls          
RM 3 West Total Aroclors ug/kg 13 7 1 1.1E+01 3.0E+01 normal 95% KM (t) UCL 1.8E+01 1.1E+01 1.8E+01
RM 3 West Total PCB Congeners pg/g 2 0 0 1.6E+04 1.6E+04 -- Fewer than 5 detects -- 1.6E+04 1.6E+04
RM 3 West Total PCBs, Adjusted pg/g 2 0 0 1.5E+04 1.5E+04 -- Fewer than 5 detects -- 1.5E+04 1.5E+04
RM 3 West Dioxin/Furan          
RM 3 West Total Dioxin/Furan TEQ pg/g 5 0 0 6.1E-01 1.7E+00 lognormal 95% KM (Chebyshev) UCL 1.8E+00 6.1E-01 1.7E+00
RM 3 West Total PCB TEQ pg/g 2 0 0 4.1E-01 4.4E-01 -- Fewer than 5 detects -- 4.1E-01 4.4E-01
RM 3 West Pesticides          
RM 3 West Aldrin ug/kg 11 5 1 3.5E-01 1.1E+00 normal 95% KM (t) UCL 5.2E-01 3.5E-01 5.2E-01
RM 3 West Dieldrin ug/kg 13 10 2 2.0E-01 1.3E+00 -- Fewer than 5 detects -- 2.0E-01 1.3E+00
RM 3 West Total DDT ug/kg 13 1 0 2.8E+01 2.3E+02 non-parametric 95% KM (Chebyshev) UCL 1.1E+02 2.8E+01 1.1E+02
RM 3 West Conventionals          
RM 3 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 3 East Metals      
RM 3 East Arsenic mg/kg 24 2 0 4.1E+00 9.7E+00 non-parametric 95% KM (Chebyshev) UCL 5.5E+00 4.1E+00 5.5E+00
RM 3 East Lead mg/kg 24 0 0 1.2E+01 1.6E+01 non-parametric 95% Student's-t UCL 1.3E+01 1.2E+01 1.3E+01
RM 3 East Mercury mg/kg 24 6 0 5.6E-02 2.5E-01 gamma 95% KM (Percentile Bootstrap) UCL 7.5E-02 5.6E-02 7.5E-02
RM 3 East Thallium mg/kg 4 0 0 5.5E+00 6.0E+00 -- Fewer than 5 detects -- 5.5E+00 6.0E+00
RM 3 East Butyltins          
RM 3 East Tributyltin ion ug/kg 2 1 0 8.3E+00 1.6E+01 -- Fewer than 5 detects -- 8.3E+00 1.6E+01
RM 3 East Polynuclear Aromatic Hydrocarbons          
RM 3 East Benzo(a)anthracene ug/kg 24 1 0 7.7E+01 3.7E+02 gamma 95% KM (Chebyshev) UCL 1.4E+02 7.7E+01 1.4E+02
RM 3 East Benzo(a)pyrene ug/kg 24 1 0 8.4E+01 2.7E+02 approx. gamma 95% KM (Chebyshev) UCL 1.4E+02 8.4E+01 1.4E+02
RM 3 East Benzo(b)fluoranthene ug/kg 24 1 0 9.9E+01 3.1E+02 approx. gamma 95% KM (Chebyshev) UCL 1.6E+02 9.9E+01 1.6E+02
RM 3 East Benzo(k)fluoranthene ug/kg 24 1 0 6.0E+01 2.5E+02 gamma 95% KM (Chebyshev) UCL 1.1E+02 6.0E+01 1.1E+02
RM 3 East Dibenzo(a,h)anthracene ug/kg 24 3 0 1.4E+01 3.0E+01 normal 95% KM (t) UCL 1.7E+01 1.4E+01 1.7E+01
RM 3 East Indeno(1,2,3-cd)pyrene ug/kg 24 1 0 6.7E+01 1.7E+02 normal 95% KM (t) UCL 8.3E+01 6.7E+01 8.3E+01
RM 3 East Naphthalene ug/kg 24 12 2 1.3E+01 2.9E+01 normal 95% KM (t) UCL 1.7E+01 1.3E+01 1.7E+01
RM 3 East Phthalates          
RM 3 East Bis(2-ethylhexyl) phthalate ug/kg 24 11 0 6.5E+01 3.2E+02 gamma 95% KM (t) UCL 8.8E+01 6.5E+01 8.8E+01
RM 3 East Polychlorinated Biphenyls          
RM 3 East Total Aroclors ug/kg 21 4 1 1.9E+01 3.4E+01 normal 95% KM (t) UCL 2.3E+01 1.9E+01 2.3E+01
RM 3 East Total PCB Congeners pg/g 2 0 0 5.6E+03 9.0E+03 -- Fewer than 5 detects -- 5.6E+03 9.0E+03
RM 3 East Total PCBs, Adjusted pg/g 2 0 0 5.3E+03 8.6E+03 -- Fewer than 5 detects -- 5.3E+03 8.6E+03
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RM 3 East Dioxin/Furan          
RM 3 East Total Dioxin/Furan TEQ pg/g 6 0 0 2.9E+00 7.5E+00 normal 95% KM (t) UCL 5.4E+00 2.9E+00 5.4E+00
RM 3 East Total PCB TEQ pg/g 2 0 0 7.7E-02 1.0E-01 -- Fewer than 5 detects -- 7.7E-02 1.0E-01
RM 3 East Pesticides          
RM 3 East Aldrin ug/kg 18 11 0 2.9E-01 1.3E+00 normal   95% KM (t) UCL 4.0E-01 2.9E-01 4.0E-01
RM 3 East Dieldrin ug/kg 20 17 7 5.7E-02 2.0E-01 -- Fewer than 5 detects -- 5.7E-02 2.0E-01
RM 3 East Total DDT ug/kg 20 5 0 1.6E+00 9.9E+00 gamma 95% KM (Chebyshev) UCL 3.8E+00 1.6E+00 3.8E+00
RM 3 East Conventionals          
RM 3 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 3.5 West Metals      
RM 3.5 West Arsenic mg/kg 16 1 0 5.8E+00 1.7E+01 non-parametric 95% KM (Chebyshev) UCL 1.0E+01 5.8E+00 1.0E+01
RM 3.5 West Lead mg/kg 16 0 0 1.5E+01 2.6E+01 non-parametric 95% Student's-t UCL 1.6E+01 1.5E+01 1.6E+01
RM 3.5 West Mercury mg/kg 16 1 0 7.1E-02 2.2E-01 non-parametric 95% KM (Chebyshev) UCL 1.2E-01 7.1E-02 1.2E-01
RM 3.5 West Thallium mg/kg 2 0 0 2.3E+01 2.3E+01 -- Fewer than 5 detects -- 2.3E+01 2.3E+01
RM 3.5 West Butyltins          
RM 3.5 West Tributyltin ion ug/kg 1 0 0 8.1E+01 8.1E+01 -- Fewer than 5 detects -- 8.1E+01 8.1E+01
RM 3.5 West Polynuclear Aromatic Hydrocarbons          
RM 3.5 West Benzo(a)anthracene ug/kg 16 0 0 2.6E+02 2.5E+03 non-parametric 95% Chebyshev(Mean, Sd) UCL 9.2E+02 2.6E+02 9.2E+02
RM 3.5 West Benzo(a)pyrene ug/kg 16 0 0 3.9E+02 3.6E+03 non-parametric 95% Chebyshev(Mean, Sd) UCL 1.3E+03 3.9E+02 1.3E+03
RM 3.5 West Benzo(b)fluoranthene ug/kg 16 0 0 3.5E+02 3.2E+03 non-parametric 95% Chebyshev(Mean, Sd) UCL 1.2E+03 3.5E+02 1.2E+03
RM 3.5 West Benzo(k)fluoranthene ug/kg 16 0 0 1.4E+02 1.1E+03 non-parametric 95% Chebyshev(Mean, Sd) UCL 4.3E+02 1.4E+02 4.3E+02
RM 3.5 West Dibenzo(a,h)anthracene ug/kg 16 0 0 4.3E+01 3.3E+02 approx. gamma 95% Approximate Gamma UCL 7.5E+01 4.3E+01 7.5E+01
RM 3.5 West Indeno(1,2,3-cd)pyrene ug/kg 16 0 0 3.2E+02 2.9E+03 non-parametric 95% Chebyshev(Mean, Sd) UCL 1.1E+03 3.2E+02 1.1E+03
RM 3.5 West Naphthalene ug/kg 16 1 0 1.3E+02 9.8E+02 lognormal 95% KM (Chebyshev) UCL 4.0E+02 1.3E+02 4.0E+02
RM 3.5 West Phthalates          
RM 3.5 West Bis(2-ethylhexyl) phthalate ug/kg 16 11 2 4.6E+01 1.1E+02 normal 95% KM (t) UCL 8.2E+01 4.6E+01 8.2E+01
RM 3.5 West Polychlorinated Biphenyls          
RM 3.5 West Total Aroclors ug/kg 15 1 1 2.3E+01 3.8E+01 normal 95% Student's-t UCL 2.7E+01 2.3E+01 2.7E+01
RM 3.5 West Total PCB Congeners pg/g 2 0 0 1.9E+04 3.0E+04 -- Fewer than 5 detects -- 1.9E+04 3.0E+04
RM 3.5 West Total PCBs, Adjusted pg/g 2 0 0 1.8E+04 2.8E+04 -- Fewer than 5 detects -- 1.8E+04 2.8E+04
RM 3.5 West Dioxin/Furan          
RM 3.5 West Total Dioxin/Furan TEQ pg/g 2 0 0 9.1E-01 1.6E+00 -- Fewer than 5 detects -- 9.1E-01 1.6E+00
RM 3.5 West Total PCB TEQ pg/g 2 0 0 5.1E-01 7.7E-01 -- Fewer than 5 detects -- 5.1E-01 7.7E-01
RM 3.5 West Pesticides          
RM 3.5 West Aldrin ug/kg 15 10 0 2.7E-01 1.1E+00 normal 95% KM (t) UCL 4.9E-01 2.7E-01 4.9E-01
RM 3.5 West Dieldrin ug/kg 15 8 4 1.3E-01 2.5E-01 normal 95% KM (t) UCL 1.8E-01 1.3E-01 1.8E-01
RM 3.5 West Total DDT ug/kg 15 1 0 5.8E+00 3.0E+01 lognormal 95% KM (Chebyshev) UCL 1.6E+01 5.8E+00 1.6E+01
RM 3.5 West Conventionals          
RM 3.5 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 3.5 East Metals      
RM 3.5 East Arsenic mg/kg 39 4 0 3.7E+00 9.2E+00 lognormal 95% KM (Chebyshev) UCL 4.8E+00 3.7E+00 4.8E+00
RM 3.5 East Lead mg/kg 39 1 0 2.7E+01 2.0E+02 non-parametric 95% KM (Chebyshev) UCL 5.2E+01 2.7E+01 5.2E+01
RM 3.5 East Mercury mg/kg 39 1 0 7.9E-02 3.4E-01 lognormal 95% KM (Chebyshev) UCL 1.3E-01 7.9E-02 1.3E-01
RM 3.5 East Thallium mg/kg 6 1 0 6.8E+00 1.0E+01 normal 95% KM (t) UCL 9.3E+00 6.8E+00 9.3E+00
RM 3.5 East Butyltins          
RM 3.5 East Tributyltin ion ug/kg 27 1 0 1.8E+03 4.7E+04 non-parametric 95% KM (Chebyshev) UCL 9.4E+03 1.8E+03 9.4E+03
RM 3.5 East Polynuclear Aromatic Hydrocarbons          
RM 3.5 East Benzo(a)anthracene ug/kg 40 0 0 2.9E+02 6.0E+03 lognormal 95% KM (Chebyshev) UCL 9.6E+02 2.9E+02 9.6E+02
RM 3.5 East Benzo(a)pyrene ug/kg 40 0 0 2.5E+02 3.8E+03 lognormal 95% KM (Chebyshev) UCL 6.8E+02 2.5E+02 6.8E+02
RM 3.5 East Benzo(b)fluoranthene ug/kg 40 0 0 3.5E+02 5.9E+03 lognormal 95% KM (Chebyshev) UCL 1.0E+03 3.5E+02 1.0E+03
RM 3.5 East Benzo(k)fluoranthene ug/kg 40 0 0 1.7E+02 3.4E+03 lognormal 95% KM (Chebyshev) UCL 5.5E+02 1.7E+02 5.5E+02
RM 3.5 East Dibenzo(a,h)anthracene ug/kg 40 1 0 4.1E+01 4.1E+02 lognormal 95% KM (Chebyshev) UCL 1.0E+02 4.1E+01 1.0E+02
RM 3.5 East Indeno(1,2,3-cd)pyrene ug/kg 40 0 0 1.5E+02 1.1E+03 lognormal 95% KM (Chebyshev) UCL 3.3E+02 1.5E+02 3.3E+02
RM 3.5 East Naphthalene ug/kg 40 17 1 1.4E+01 6.4E+01 gamma 95% KM (t) UCL 1.8E+01 1.4E+01 1.8E+01
RM 3.5 East Phthalates          
RM 3.5 East Bis(2-ethylhexyl) phthalate ug/kg 39 14 0 1.3E+03 1.7E+04 non-parametric 95% KM (Chebyshev) UCL 3.8E+03 1.3E+03 3.8E+03
RM 3.5 East Polychlorinated Biphenyls          
RM 3.5 East Total Aroclors ug/kg 35 5 0 3.8E+02 3.5E+03 non-parametric 95% KM (Chebyshev) UCL 9.4E+02 3.8E+02 9.4E+02
RM 3.5 East Total PCB Congeners pg/g 13 0 0 7.7E+05 3.5E+06 non-parametric 95% KM (Chebyshev) UCL 2.3E+06 7.7E+05 2.3E+06
RM 3.5 East Total PCBs, Adjusted pg/g 13 0 0 7.0E+05 3.2E+06 non-parametric 95% KM (Chebyshev) UCL 2.1E+06 7.0E+05 2.1E+06
RM 3.5 East Dioxin/Furan          
RM 3.5 East Total Dioxin/Furan TEQ pg/g 10 0 0 3.3E+00 1.9E+01 gamma 95% KM (Chebyshev) UCL 1.1E+01 3.3E+00 1.1E+01
RM 3.5 East Total PCB TEQ pg/g 13 0 0 1.7E+01 1.2E+02 non-parametric 95% KM (Chebyshev) UCL 6.0E+01 1.7E+01 6.0E+01
RM 3.5 East Pesticides          
RM 3.5 East Aldrin ug/kg 34 13 1 3.7E-01 1.7E+00 gamma 95% KM (BCA) UCL 5.0E-01 3.7E-01 5.0E-01
RM 3.5 East Dieldrin ug/kg 37 29 2 1.3E-01 1.2E+00 approx. gamma 95% KM (t) UCL 1.5E-01 1.3E-01 1.5E-01
RM 3.5 East Total DDT ug/kg 37 4 0 6.2E+00 6.7E+01 lognormal 95% KM (Chebyshev) UCL 1.5E+01 6.2E+00 1.5E+01
RM 3.5 East Conventionals          
RM 3.5 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 4 West Metals      
RM 4 West Arsenic mg/kg 32 6 0 3.4E+00 8.8E+00 non-parametric 95% KM (Chebyshev) UCL 4.4E+00 3.4E+00 4.4E+00
RM 4 West Lead mg/kg 32 0 0 1.5E+01 3.9E+01 lognormal 95% KM (Chebyshev) UCL 2.0E+01 1.5E+01 2.0E+01
RM 4 West Mercury mg/kg 32 0 0 8.2E-02 4.4E-01 non-parametric 95% KM (Chebyshev) UCL 1.4E-01 8.2E-02 1.4E-01
RM 4 West Thallium mg/kg 9 0 0 1.0E+01 2.4E+01 normal 95% KM (t) UCL 1.6E+01 1.0E+01 1.6E+01
RM 4 West Butyltins          
RM 4 West Tributyltin ion ug/kg 2 0 0 6.1E+00 8.2E+00 -- Fewer than 5 detects -- 6.1E+00 8.2E+00
RM 4 West Polynuclear Aromatic Hydrocarbons          
RM 4 West Benzo(a)anthracene ug/kg 33 0 0 2.5E+02 1.6E+03 non-parametric 95% Chebyshev(Mean, Sd) UCL 5.4E+02 2.5E+02 5.4E+02
RM 4 West Benzo(a)pyrene ug/kg 33 0 0 4.0E+02 2.5E+03 approx. gamma 95% Approximate Gamma UCL 5.8E+02 4.0E+02 5.8E+02
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 4 West Benzo(b)fluoranthene ug/kg 33 0 0 3.6E+02 2.3E+03 gamma 95% Approximate Gamma UCL 5.2E+02 3.6E+02 5.2E+02
RM 4 West Benzo(k)fluoranthene ug/kg 28 1 0 1.3E+02 1.2E+03 lognormal 95% KM (Chebyshev) UCL 3.2E+02 1.3E+02 3.2E+02
RM 4 West Dibenzo(a,h)anthracene ug/kg 33 4 0 4.4E+01 2.5E+02 gamma 95% KM (Chebyshev) UCL 8.9E+01 4.4E+01 8.9E+01
RM 4 West Indeno(1,2,3-cd)pyrene ug/kg 33 0 0 3.2E+02 2.3E+03 approx. gamma 95% Approximate Gamma UCL 4.6E+02 3.2E+02 4.6E+02
RM 4 West Naphthalene ug/kg 33 4 0 7.7E+01 4.6E+02 lognormal 95% KM (Chebyshev) UCL 1.6E+02 7.7E+01 1.6E+02
RM 4 West Phthalates          
RM 4 West Bis(2-ethylhexyl) phthalate ug/kg 32 23 4 4.2E+01 1.2E+02 normal 95% KM (t) UCL 7.1E+01 4.2E+01 7.1E+01
RM 4 West Polychlorinated Biphenyls          
RM 4 West Total Aroclors ug/kg 20 3 0 2.1E+01 5.0E+01 normal 95% KM (t) UCL 2.6E+01 2.1E+01 2.6E+01
RM 4 West Total PCB Congeners pg/g 2 0 0 1.9E+04 2.6E+04 -- Fewer than 5 detects -- 1.9E+04 2.6E+04
RM 4 West Total PCBs, Adjusted pg/g 2 0 0 1.8E+04 2.5E+04 -- Fewer than 5 detects -- 1.8E+04 2.5E+04
RM 4 West Dioxin/Furan          
RM 4 West Total Dioxin/Furan TEQ pg/g 4 0 0 1.6E+00 3.3E+00 -- Fewer than 5 detects -- 1.6E+00 3.3E+00
RM 4 West Total PCB TEQ pg/g 2 0 0 4.7E-01 6.5E-01 -- Fewer than 5 detects -- 4.7E-01 6.5E-01
RM 4 West Pesticides          
RM 4 West Aldrin ug/kg 25 18 0 3.9E-01 1.4E+00 gamma 95% KM (t) UCL 4.9E-01 3.9E-01 4.9E-01
RM 4 West Dieldrin ug/kg 25 23 12 7.1E-02 2.8E-01 -- Fewer than 5 detects -- 7.1E-02 2.8E-01
RM 4 West Total DDT ug/kg 25 7 0 1.9E+01 1.5E+02 approx. gamma 95% KM (Chebyshev) UCL 5.6E+01 1.9E+01 5.6E+01
RM 4 West Conventionals          
RM 4 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 4 East Metals      
RM 4 East Arsenic mg/kg 48 3 0 4.2E+00 1.6E+01 lognormal 95% KM (Chebyshev) UCL 5.6E+00 4.2E+00 5.6E+00
RM 4 East Lead mg/kg 48 0 0 8.0E+01 2.0E+03 non-parametric 95% KM (Chebyshev) UCL 2.5E+02 8.0E+01 2.5E+02
RM 4 East Mercury mg/kg 48 5 0 6.6E-02 2.8E-01 non-parametric 95% KM (Chebyshev) UCL 9.6E-02 6.6E-02 9.6E-02
RM 4 East Thallium mg/kg 5 0 0 8.0E+00 9.0E+00 normal 95% KM (t) UCL 8.7E+00 8.0E+00 8.7E+00
RM 4 East Butyltins          
RM 4 East Tributyltin ion ug/kg 9 0 0 2.6E+01 5.9E+01 normal 95% KM (t) UCL 3.6E+01 2.6E+01 3.6E+01
RM 4 East Polynuclear Aromatic Hydrocarbons          
RM 4 East Benzo(a)anthracene ug/kg 48 0 0 6.3E+02 4.3E+03 lognormal 95% KM (Chebyshev) UCL 1.3E+03 6.3E+02 1.3E+03
RM 4 East Benzo(a)pyrene ug/kg 48 0 0 8.8E+02 6.3E+03 lognormal 95% KM (Chebyshev) UCL 1.8E+03 8.8E+02 1.8E+03
RM 4 East Benzo(b)fluoranthene ug/kg 48 0 0 9.0E+02 6.2E+03 lognormal 95% KM (Chebyshev) UCL 1.9E+03 9.0E+02 1.9E+03
RM 4 East Benzo(k)fluoranthene ug/kg 43 0 0 7.1E+02 4.9E+03 lognormal 95% KM (Chebyshev) UCL 1.5E+03 7.1E+02 1.5E+03
RM 4 East Dibenzo(a,h)anthracene ug/kg 48 3 0 1.4E+02 1.1E+03 lognormal 95% KM (Chebyshev) UCL 3.0E+02 1.4E+02 3.0E+02
RM 4 East Indeno(1,2,3-cd)pyrene ug/kg 48 1 0 6.4E+02 4.8E+03 lognormal 95% KM (Chebyshev) UCL 1.4E+03 6.4E+02 1.4E+03
RM 4 East Naphthalene ug/kg 48 8 0 3.9E+01 3.6E+02 gamma 95% KM (Chebyshev) UCL 7.4E+01 3.9E+01 7.4E+01
RM 4 East Phthalates          
RM 4 East Bis(2-ethylhexyl) phthalate ug/kg 49 20 1 9.1E+02 1.4E+04 lognormal 95% KM (Chebyshev) UCL 2.6E+03 9.1E+02 2.6E+03
RM 4 East Polychlorinated Biphenyls          
RM 4 East Total Aroclors ug/kg 40 5 0 1.5E+02 1.7E+03 non-parametric 95% KM (Chebyshev) UCL 3.6E+02 1.5E+02 3.6E+02
RM 4 East Total PCB Congeners pg/g 5 0 0 2.2E+05 7.0E+05 normal 95% KM (t) UCL 4.9E+05 2.2E+05 4.9E+05
RM 4 East Total PCBs, Adjusted pg/g 5 0 0 2.1E+05 6.8E+05 normal 95% KM (t) UCL 4.8E+05 2.1E+05 4.8E+05
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95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 4 East Dioxin/Furan          
RM 4 East Total Dioxin/Furan TEQ pg/g 6 0 0 4.1E+00 1.0E+01 normal 95% KM (t) UCL 6.9E+00 4.1E+00 6.9E+00
RM 4 East Total PCB TEQ pg/g 5 0 0 1.9E+00 3.4E+00 normal 95% KM (t) UCL 3.4E+00 1.9E+00 3.4E+00
RM 4 East Pesticides          
RM 4 East Aldrin ug/kg 17 12 2 4.7E-01 3.2E+00 gamma 95% KM (t) UCL 7.9E-01 4.7E-01 7.9E-01
RM 4 East Dieldrin ug/kg 17 14 12 8.9E-02 1.6E-01 -- Fewer than 5 detects -- 8.9E-02 1.6E-01
RM 4 East Total DDT ug/kg 44 11 0 5.4E+00 6.9E+01 lognormal 95% KM (Chebyshev) UCL 1.2E+01 5.4E+00 1.2E+01
RM 4 East Conventionals          
RM 4 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 4.5 West Metals      
RM 4.5 West Arsenic mg/kg 41 4 0 3.6E+00 1.3E+01 non-parametric 95% KM (Chebyshev) UCL 4.9E+00 3.6E+00 4.9E+00
RM 4.5 West Lead mg/kg 41 0 0 2.8E+01 3.3E+02 non-parametric 95% KM (Chebyshev) UCL 6.3E+01 2.8E+01 6.3E+01
RM 4.5 West Mercury mg/kg 38 2 0 8.6E-02 7.4E-01 non-parametric 95% KM (Chebyshev) UCL 1.7E-01 8.6E-02 1.7E-01
RM 4.5 West Thallium mg/kg 12 0 0 9.0E+00 2.3E+01 non-parametric 95% KM (Chebyshev) UCL 2.2E+01 9.0E+00 2.2E+01
RM 4.5 West Butyltins          
RM 4.5 West Tributyltin ion ug/kg 4 0 0 7.5E+00 1.4E+01 -- Fewer than 5 detects -- 7.5E+00 1.4E+01
RM 4.5 West Polynuclear Aromatic Hydrocarbons          
RM 4.5 West Benzo(a)anthracene ug/kg 42 0 0 5.5E+02 5.1E+03 non-parametric 95% KM (Chebyshev) UCL 1.3E+03 5.5E+02 1.3E+03
RM 4.5 West Benzo(a)pyrene ug/kg 42 0 0 7.6E+02 7.5E+03 non-parametric 95% KM (Chebyshev) UCL 1.7E+03 7.6E+02 1.7E+03
RM 4.5 West Benzo(b)fluoranthene ug/kg 42 0 0 6.6E+02 6.5E+03 non-parametric 95% KM (Chebyshev) UCL 1.5E+03 6.6E+02 1.5E+03
RM 4.5 West Benzo(k)fluoranthene ug/kg 42 0 0 2.9E+02 2.3E+03 non-parametric 95% KM (Chebyshev) UCL 6.2E+02 2.9E+02 6.2E+02
RM 4.5 West Dibenzo(a,h)anthracene ug/kg 42 2 0 8.5E+01 5.9E+02 non-parametric 95% KM (Chebyshev) UCL 1.9E+02 8.5E+01 1.9E+02
RM 4.5 West Indeno(1,2,3-cd)pyrene ug/kg 42 0 0 5.9E+02 5.9E+03 non-parametric 95% KM (Chebyshev) UCL 1.3E+03 5.9E+02 1.3E+03
RM 4.5 West Naphthalene ug/kg 42 7 0 1.6E+02 1.4E+03 non-parametric 95% KM (Chebyshev) UCL 3.9E+02 1.6E+02 3.9E+02
RM 4.5 West Phthalates          
RM 4.5 West Bis(2-ethylhexyl) phthalate ug/kg 38 27 0 5.0E+01 2.3E+02 non-parametric 95% KM (t) UCL 7.0E+01 5.0E+01 7.0E+01
RM 4.5 West Polychlorinated Biphenyls          
RM 4.5 West Total Aroclors ug/kg 24 9 0 2.5E+01 1.3E+02 approx. gamma 95% KM (Percentile Bootstrap) UCL 3.8E+01 2.5E+01 3.8E+01
RM 4.5 West Total PCB Congeners pg/g 5 0 0 8.5E+04 1.6E+05 normal 95% KM (t) UCL 1.5E+05 8.5E+04 1.5E+05
RM 4.5 West Total PCBs, Adjusted pg/g 5 0 0 7.9E+04 1.6E+05 normal 95% KM (t) UCL 1.4E+05 7.9E+04 1.4E+05
RM 4.5 West Dioxin/Furan          
RM 4.5 West Total Dioxin/Furan TEQ pg/g 4 0 0 2.6E+00 6.8E+00 -- Fewer than 5 detects -- 2.6E+00 6.8E+00
RM 4.5 West Total PCB TEQ pg/g 5 0 0 1.4E+00 3.3E+00 normal 95% KM (t) UCL 2.5E+00 1.4E+00 2.5E+00
RM 4.5 West Pesticides          
RM 4.5 West Aldrin ug/kg 23 19 0 1.7E-01 1.2E+00 -- Fewer than 5 detects -- 1.7E-01 1.2E+00
RM 4.5 West Dieldrin ug/kg 23 13 6 1.3E-01 3.9E-01 normal 95% KM (t) UCL 1.8E-01 1.3E-01 1.8E-01
RM 4.5 West Total DDT ug/kg 23 6 0 4.5E+00 5.0E+01 lognormal 95% KM (Chebyshev) UCL 1.5E+01 4.5E+00 1.5E+01
RM 4.5 West Conventionals          
RM 4.5 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA
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95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 4.5 East Metals      
RM 4.5 East Arsenic mg/kg 25 5 0 4.0E+00 1.2E+01 gamma 95% KM (BCA) UCL 4.9E+00 4.0E+00 4.9E+00
RM 4.5 East Lead mg/kg 25 0 0 1.6E+02 1.7E+03 lognormal 95% Chebyshev (MVUE) UCL 3.5E+02 1.6E+02 3.5E+02
RM 4.5 East Mercury mg/kg 25 0 0 6.3E-02 1.2E-01 normal 95% Student's-t UCL 7.3E-02 6.3E-02 7.3E-02
RM 4.5 East Thallium mg/kg 6 1 0 1.3E+01 2.3E+01 normal 95% KM (t) UCL 1.9E+01 1.3E+01 1.9E+01
RM 4.5 East Butyltins          
RM 4.5 East Tributyltin ion ug/kg 2 0 0 4.1E+01 7.2E+01 -- Fewer than 5 detects -- 4.1E+01 7.2E+01
RM 4.5 East Polynuclear Aromatic Hydrocarbons          
RM 4.5 East Benzo(a)anthracene ug/kg 25 0 0 3.3E+03 4.1E+04 lognormal 95% Chebyshev (MVUE) UCL 1.5E+04 3.3E+03 1.5E+04
RM 4.5 East Benzo(a)pyrene ug/kg 25 0 0 4.3E+03 4.8E+04 approx. gamma 95% Adjusted Gamma UCL 8.7E+03 4.3E+03 8.7E+03
RM 4.5 East Benzo(b)fluoranthene ug/kg 25 0 0 3.8E+03 4.4E+04 gamma 95% Adjusted Gamma UCL 7.5E+03 3.8E+03 7.5E+03
RM 4.5 East Benzo(k)fluoranthene ug/kg 25 0 0 3.4E+03 4.2E+04 approx. gamma 95% Adjusted Gamma UCL 6.9E+03 3.4E+03 6.9E+03
RM 4.5 East Dibenzo(a,h)anthracene ug/kg 25 0 0 7.1E+02 6.5E+03 gamma 95% Adjusted Gamma UCL 1.4E+03 7.1E+02 1.4E+03
RM 4.5 East Indeno(1,2,3-cd)pyrene ug/kg 25 0 0 3.0E+03 3.1E+04 gamma 95% Adjusted Gamma UCL 6.1E+03 3.0E+03 6.1E+03
RM 4.5 East Naphthalene ug/kg 25 3 0 1.5E+02 1.7E+03 gamma 95% KM (Chebyshev) UCL 4.4E+02 1.5E+02 4.4E+02
RM 4.5 East Phthalates          
RM 4.5 East Bis(2-ethylhexyl) phthalate ug/kg 25 16 0 8.3E+01 5.2E+02 lognormal 95% KM (t) UCL 1.2E+02 8.3E+01 1.2E+02
RM 4.5 East Polychlorinated Biphenyls          
RM 4.5 East Total Aroclors ug/kg 20 5 1 3.5E+01 8.4E+01 normal 95% KM (t) UCL 4.4E+01 3.5E+01 4.4E+01
RM 4.5 East Total PCB Congeners pg/g 2 0 0 1.3E+04 1.3E+04 -- Fewer than 5 detects -- 1.3E+04 1.3E+04
RM 4.5 East Total PCBs, Adjusted pg/g 2 0 0 1.2E+04 1.2E+04 -- Fewer than 5 detects -- 1.2E+04 1.2E+04
RM 4.5 East Dioxin/Furan          
RM 4.5 East Total Dioxin/Furan TEQ pg/g 1 0 0 2.8E-01 2.8E-01 -- Fewer than 5 detects -- 2.8E-01 2.8E-01
RM 4.5 East Total PCB TEQ pg/g 2 0 0 3.2E-01 3.4E-01 -- Fewer than 5 detects -- 3.2E-01 3.4E-01
RM 4.5 East Pesticides          
RM 4.5 East Aldrin ug/kg 4 2 2 1.1E-01 1.5E-01 -- Fewer than 5 detects -- 1.1E-01 1.5E-01
RM 4.5 East Dieldrin ug/kg 4 3 2 5.8E-02 8.4E-02 -- Fewer than 5 detects -- 5.8E-02 8.4E-02
RM 4.5 East Total DDT ug/kg 20 7 0 4.9E+00 3.1E+01 gamma 95% KM (BCA) UCL 8.7E+00 4.9E+00 8.7E+00
RM 4.5 East Conventionals          
RM 4.5 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 5 West Metals      
RM 5 West Arsenic mg/kg 27 7 0 3.2E+00 6.1E+00 normal 95% KM (t) UCL 3.8E+00 3.2E+00 3.8E+00
RM 5 West Lead mg/kg 27 0 0 1.2E+01 1.6E+01 non-parametric 95% KM (Chebyshev) UCL 1.5E+01 1.2E+01 1.5E+01
RM 5 West Mercury mg/kg 27 0 0 5.2E-02 1.4E-01 approx. gamma 95% KM (BCA) UCL 6.0E-02 5.2E-02 6.0E-02
RM 5 West Thallium mg/kg 9 1 0 1.6E+01 2.7E+01 non-parametric 95% KM (Chebyshev) UCL 3.1E+01 1.6E+01 2.7E+01
RM 5 West Butyltins          
RM 5 West Tributyltin ion ug/kg 2 0 0 1.8E+01 2.1E+01 -- Fewer than 5 detects -- 1.8E+01 2.1E+01
RM 5 West Polynuclear Aromatic Hydrocarbons          
RM 5 West Benzo(a)anthracene ug/kg 40 0 0 5.9E+02 1.0E+04 non-parametric 95% Chebyshev(Mean, Sd) UCL 1.8E+03 5.9E+02 1.8E+03
RM 5 West Benzo(a)pyrene ug/kg 40 0 0 7.9E+02 1.3E+04 non-parametric 95% Chebyshev(Mean, Sd) UCL 2.4E+03 7.9E+02 2.4E+03
RM 5 West Benzo(b)fluoranthene ug/kg 40 0 0 5.7E+02 7.5E+03 non-parametric 95% Chebyshev(Mean, Sd) UCL 1.6E+03 5.7E+02 1.6E+03
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 5 West Benzo(k)fluoranthene ug/kg 40 0 0 4.1E+02 8.3E+03 lognormal 95% H-UCL 5.7E+02 4.1E+02 5.7E+02
RM 5 West Dibenzo(a,h)anthracene ug/kg 40 2 0 8.2E+01 1.2E+03 non-parametric 95% KM (Chebyshev) UCL 2.3E+02 8.2E+01 2.3E+02
RM 5 West Indeno(1,2,3-cd)pyrene ug/kg 40 0 0 5.9E+02 9.3E+03 non-parametric 95% Chebyshev(Mean, Sd) UCL 1.8E+03 5.9E+02 1.8E+03
RM 5 West Naphthalene ug/kg 40 4 0 1.4E+02 2.5E+03 non-parametric 95% KM (Chebyshev) UCL 4.2E+02 1.4E+02 4.2E+02
RM 5 West Phthalates          
RM 5 West Bis(2-ethylhexyl) phthalate ug/kg 27 11 0 7.1E+01 2.5E+02 gamma 95% KM (t) UCL 9.1E+01 7.1E+01 9.1E+01
RM 5 West Polychlorinated Biphenyls          
RM 5 West Total Aroclors ug/kg 15 5 0 1.7E+01 5.1E+01 gamma 95% KM (Percentile Bootstrap) UCL 2.5E+01 1.7E+01 2.5E+01
RM 5 West Total PCB Congeners pg/g 2 0 0 8.0E+04 9.6E+04 -- Fewer than 5 detects -- 8.0E+04 9.6E+04
RM 5 West Total PCBs, Adjusted pg/g 2 0 0 7.8E+04 9.2E+04 -- Fewer than 5 detects -- 7.8E+04 9.2E+04
RM 5 West Dioxin/Furan          
RM 5 West Total Dioxin/Furan TEQ pg/g 2 0 0 3.5E+00 5.4E+00 -- Fewer than 5 detects -- 3.5E+00 5.4E+00
RM 5 West Total PCB TEQ pg/g 2 0 0 1.2E+00 2.1E+00 -- Fewer than 5 detects -- 1.2E+00 2.1E+00
RM 5 West Pesticides          
RM 5 West Aldrin ug/kg 12 8 0 4.4E-01 1.9E+00 -- Fewer than 5 detects -- 4.4E-01 1.9E+00
RM 5 West Dieldrin ug/kg 15 11 2 1.5E-01 7.8E-01 -- Fewer than 5 detects -- 1.5E-01 7.8E-01
RM 5 West Total DDT ug/kg 16 1 0 1.2E+01 1.2E+02 lognormal 95% KM (Chebyshev) UCL 4.2E+01 1.2E+01 4.2E+01
RM 5 West Conventionals          
RM 5 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 5 East Metals      
RM 5 East Arsenic mg/kg 22 2 0 3.2E+00 6.0E+00 normal 95% KM (t) UCL 3.7E+00 3.2E+00 3.7E+00
RM 5 East Lead mg/kg 22 0 0 1.4E+01 3.9E+01 approx. gamma 95% Approximate Gamma UCL 1.7E+01 1.4E+01 1.7E+01
RM 5 East Mercury mg/kg 22 1 0 6.8E-02 2.0E-01 gamma 95% KM (BCA) UCL 8.6E-02 6.8E-02 8.6E-02
RM 5 East Thallium mg/kg 3 0 0 2.1E+01 2.2E+01 -- Fewer than 5 detects -- 2.1E+01 2.2E+01
RM 5 East Butyltins          
RM 5 East Tributyltin ion ug/kg 4 0 0 5.7E+01 1.2E+02 -- Fewer than 5 detects -- 5.7E+01 1.2E+02
RM 5 East Polynuclear Aromatic Hydrocarbons          
RM 5 East Benzo(a)anthracene ug/kg 22 0 0 2.1E+02 9.9E+02 gamma 95% Approximate Gamma UCL 3.3E+02 2.1E+02 3.3E+02
RM 5 East Benzo(a)pyrene ug/kg 22 0 0 3.0E+02 1.9E+03 approx. gamma 95% Approximate Gamma UCL 4.7E+02 3.0E+02 4.7E+02
RM 5 East Benzo(b)fluoranthene ug/kg 22 0 0 3.2E+02 1.6E+03 lognormal 95% Chebyshev (MVUE) UCL 6.7E+02 3.2E+02 6.7E+02
RM 5 East Benzo(k)fluoranthene ug/kg 17 0 0 1.5E+02 5.3E+02 gamma 95% KM (Chebyshev) UCL 3.0E+02 1.5E+02 3.0E+02
RM 5 East Dibenzo(a,h)anthracene ug/kg 22 1 0 4.3E+01 2.0E+02 gamma 95% KM (Chebyshev) UCL 9.1E+01 4.3E+01 9.1E+01
RM 5 East Indeno(1,2,3-cd)pyrene ug/kg 22 0 0 2.4E+02 1.6E+03 lognormal 95% Chebyshev (MVUE) UCL 4.8E+02 2.4E+02 4.8E+02
RM 5 East Naphthalene ug/kg 22 4 0 5.5E+01 3.6E+02 gamma 95% KM (Chebyshev) UCL 1.3E+02 5.5E+01 1.3E+02
RM 5 East Phthalates          
RM 5 East Bis(2-ethylhexyl) phthalate ug/kg 22 12 0 8.5E+01 3.9E+02 gamma 95% KM (t) UCL 1.3E+02 8.5E+01 1.3E+02
RM 5 East Polychlorinated Biphenyls          
RM 5 East Total Aroclors ug/kg 15 3 0 2.0E+01 4.5E+01 normal 95% KM (t) UCL 2.5E+01 2.0E+01 2.5E+01
RM 5 East Total PCB Congeners pg/g NA NA NA NA NA -- -- -- NA NA
RM 5 East Total PCBs, Adjusted pg/g NA NA NA NA NA -- -- -- NA NA
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Exposure Point Concentration Summary
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Scenario Timeframe:  Current/Future
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Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 5 East Dioxin/Furan          
RM 5 East Total Dioxin/Furan TEQ pg/g NA NA NA NA NA -- -- -- NA NA
RM 5 East Total PCB TEQ pg/g NA NA NA NA NA -- -- -- NA NA
RM 5 East Pesticides          
RM 5 East Aldrin ug/kg 20 18 6 1.9E-01 8.0E-01 -- Fewer than 5 detects -- 1.9E-01 8.0E-01
RM 5 East Dieldrin ug/kg 20 17 7 1.9E-01 7.9E-01 -- Fewer than 5 detects -- 1.9E-01 7.9E-01
RM 5 East Total DDT ug/kg 20 10 0 1.4E+00 6.5E+00 gamma 95% KM (t) UCL 1.9E+00 1.4E+00 1.9E+00
RM 5 East Conventionals          
RM 5 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 5.5 West Metals      
RM 5.5 West Arsenic mg/kg 29 4 0 4.3E+00 1.3E+01 non-parametric 95% KM (Chebyshev) UCL 6.1E+00 4.3E+00 6.1E+00
RM 5.5 West Lead mg/kg 29 0 0 2.0E+01 3.7E+01 normal 95% KM (t) UCL 2.3E+01 2.0E+01 2.3E+01
RM 5.5 West Mercury mg/kg 29 1 0 6.8E-02 1.7E-01 normal 95% KM (t) UCL 8.0E-02 6.8E-02 8.0E-02
RM 5.5 West Thallium mg/kg 4 3 3 8.0E-02 8.0E-02 -- Fewer than 5 detects -- 8.0E-02 8.0E-02
RM 5.5 West Butyltins          
RM 5.5 West Tributyltin ion ug/kg 17 1 0 1.7E+01 9.1E+01 gamma 95% KM (Chebyshev) UCL 4.3E+01 1.7E+01 4.3E+01
RM 5.5 West Polynuclear Aromatic Hydrocarbons          
RM 5.5 West Benzo(a)anthracene ug/kg 31 0 0 1.3E+03 1.7E+04 lognormal 95% H-UCL 3.0E+03 1.3E+03 3.0E+03
RM 5.5 West Benzo(a)pyrene ug/kg 31 0 0 1.9E+03 2.3E+04 lognormal 95% H-UCL 4.3E+03 1.9E+03 4.3E+03
RM 5.5 West Benzo(b)fluoranthene ug/kg 31 0 0 1.5E+03 2.0E+04 lognormal 95% H-UCL 3.1E+03 1.5E+03 3.1E+03
RM 5.5 West Benzo(k)fluoranthene ug/kg 31 0 0 7.5E+02 6.0E+03 lognormal 95% Chebyshev (MVUE) UCL 2.0E+03 7.5E+02 2.0E+03
RM 5.5 West Dibenzo(a,h)anthracene ug/kg 31 0 0 1.7E+02 1.5E+03 lognormal 95% H-UCL 3.5E+02 1.7E+02 3.5E+02
RM 5.5 West Indeno(1,2,3-cd)pyrene ug/kg 31 0 0 1.5E+03 1.7E+04 lognormal 95% Chebyshev (MVUE) UCL 3.5E+03 1.5E+03 3.5E+03
RM 5.5 West Naphthalene ug/kg 31 4 0 1.2E+02 9.4E+02 lognormal 95% KM (Chebyshev) UCL 2.7E+02 1.2E+02 2.7E+02
RM 5.5 West Phthalates          
RM 5.5 West Bis(2-ethylhexyl) phthalate ug/kg 29 19 0 7.4E+01 2.1E+02 normal 95% KM (t) UCL 1.1E+02 7.4E+01 1.1E+02
RM 5.5 West Polychlorinated Biphenyls          
RM 5.5 West Total Aroclors ug/kg 29 12 0 3.2E+01 2.4E+02 gamma 95% KM (BCA) UCL 5.1E+01 3.2E+01 5.1E+01
RM 5.5 West Total PCB Congeners pg/g 4 0 0 1.8E+04 3.2E+04 -- Fewer than 5 detects -- 1.8E+04 3.2E+04
RM 5.5 West Total PCBs, Adjusted pg/g 4 0 0 1.7E+04 2.9E+04 -- Fewer than 5 detects -- 1.7E+04 2.9E+04
RM 5.5 West Dioxin/Furan          
RM 5.5 West Total Dioxin/Furan TEQ pg/g 4 0 0 1.5E+00 2.3E+00 -- Fewer than 5 detects -- 1.5E+00 2.3E+00
RM 5.5 West Total PCB TEQ pg/g 4 0 0 5.8E-01 1.1E+00 -- Fewer than 5 detects -- 5.8E-01 1.1E+00
RM 5.5 West Pesticides          
RM 5.5 West Aldrin ug/kg 26 21 0 4.2E-01 4.7E+00 normal 95% KM (t) UCL 6.7E-01 4.2E-01 6.7E-01
RM 5.5 West Dieldrin ug/kg 28 21 4 3.1E-01 1.5E+00 gamma 95% KM (t) UCL 4.1E-01 3.1E-01 4.1E-01
RM 5.5 West Total DDT ug/kg 28 1 0 1.9E+01 2.8E+02 approx. gamma 95% KM (Chebyshev) UCL 6.2E+01 1.9E+01 6.2E+01
RM 5.5 West Conventionals          
RM 5.5 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA
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Scenario Timeframe:  Current/Future
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Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 5.5 East Metals      
RM 5.5 East Arsenic mg/kg 47 3 0 5.8E+00 2.2E+01 non-parametric 95% KM (Chebyshev) UCL 8.9E+00 5.8E+00 8.9E+00
RM 5.5 East Lead mg/kg 47 0 0 6.0E+01 3.3E+02 lognormal 95% H-UCL 7.9E+01 6.0E+01 7.9E+01
RM 5.5 East Mercury mg/kg 47 1 0 2.3E-01 4.8E+00 non-parametric 95% KM (Chebyshev) UCL 6.7E-01 2.3E-01 6.7E-01
RM 5.5 East Thallium mg/kg 5 0 0 9.2E+00 2.1E+01 normal 95% KM (t) UCL 1.9E+01 9.2E+00 1.9E+01
RM 5.5 East Butyltins          
RM 5.5 East Tributyltin ion ug/kg 19 0 0 1.7E+02 4.8E+02 gamma 95% KM (Chebyshev) UCL 3.2E+02 1.7E+02 3.2E+02
RM 5.5 East Polynuclear Aromatic Hydrocarbons          
RM 5.5 East Benzo(a)anthracene ug/kg 47 0 0 4.6E+02 2.6E+03 gamma 95% Approximate Gamma UCL 5.7E+02 4.6E+02 5.7E+02
RM 5.5 East Benzo(a)pyrene ug/kg 47 0 0 5.6E+02 2.5E+03 gamma 95% Approximate Gamma UCL 7.0E+02 5.6E+02 7.0E+02
RM 5.5 East Benzo(b)fluoranthene ug/kg 47 0 0 6.8E+02 4.1E+03 gamma 95% Approximate Gamma UCL 8.4E+02 6.8E+02 8.4E+02
RM 5.5 East Benzo(k)fluoranthene ug/kg 33 0 0 2.6E+02 1.1E+03 gamma 95% KM (Chebyshev) UCL 4.4E+02 2.6E+02 4.4E+02
RM 5.5 East Dibenzo(a,h)anthracene ug/kg 47 1 0 8.8E+01 4.6E+02 gamma 95% KM (Chebyshev) UCL 1.4E+02 8.8E+01 1.4E+02
RM 5.5 East Indeno(1,2,3-cd)pyrene ug/kg 47 0 0 4.3E+02 2.1E+03 gamma 95% Approximate Gamma UCL 5.3E+02 4.3E+02 5.3E+02
RM 5.5 East Naphthalene ug/kg 47 3 0 1.3E+02 2.3E+03 lognormal 95% KM (Chebyshev) UCL 3.5E+02 1.3E+02 3.5E+02
RM 5.5 East Phthalates          
RM 5.5 East Bis(2-ethylhexyl) phthalate ug/kg 47 13 0 2.6E+02 1.5E+03 gamma 95% KM (Percentile Bootstrap) UCL 3.3E+02 2.6E+02 3.3E+02
RM 5.5 East Polychlorinated Biphenyls          
RM 5.5 East Total Aroclors ug/kg 31 1 0 1.1E+02 4.1E+02 lognormal 95% KM (Chebyshev) UCL 1.8E+02 1.1E+02 1.8E+02
RM 5.5 East Total PCB Congeners pg/g 8 0 0 8.1E+04 2.5E+05 gamma 95% KM (Chebyshev) UCL 2.2E+05 8.1E+04 2.2E+05
RM 5.5 East Total PCBs, Adjusted pg/g 8 0 0 7.7E+04 2.4E+05 gamma 95% KM (Chebyshev) UCL 2.1E+05 7.7E+04 2.1E+05
RM 5.5 East Dioxin/Furan          
RM 5.5 East Total Dioxin/Furan TEQ pg/g 5 0 0 4.4E+00 1.1E+01 normal 95% KM (t) UCL 8.9E+00 4.4E+00 8.9E+00
RM 5.5 East Total PCB TEQ pg/g 8 0 0 2.0E+00 7.4E+00 gamma 95% KM (Chebyshev) UCL 5.8E+00 2.0E+00 5.8E+00
RM 5.5 East Pesticides          
RM 5.5 East Aldrin ug/kg 44 35 1 4.1E-01 2.6E+00 normal 95% KM (t) UCL 4.0E-01 4.1E-01 4.0E-01
RM 5.5 East Dieldrin ug/kg 44 36 2 4.7E-01 5.3E+00 gamma 95% KM (t) UCL 6.0E-01 4.7E-01 6.0E-01
RM 5.5 East Total DDT ug/kg 45 10 0 8.2E+00 9.3E+01 lognormal 95% KM (Chebyshev) UCL 2.0E+01 8.2E+00 2.0E+01
RM 5.5 East Conventionals          
RM 5.5 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 6 West Metals      
RM 6 West Arsenic mg/kg 45 7 2 3.7E+00 8.1E+00 gamma 95% KM (BCA) UCL 4.1E+00 3.7E+00 4.1E+00
RM 6 West Lead mg/kg 45 0 0 4.3E+01 6.8E+02 non-parametric 95% KM (Chebyshev) UCL 1.1E+02 4.3E+01 1.1E+02
RM 6 West Mercury mg/kg 38 2 0 1.1E-01 4.3E-01 approx. gamma 95% KM (BCA) UCL 1.4E-01 1.1E-01 1.4E-01
RM 6 West Thallium mg/kg 12 3 1 2.0E+00 6.0E+00 non-parametric 95% KM (Chebyshev) UCL 4.8E+00 2.0E+00 4.8E+00
RM 6 West Butyltins          
RM 6 West Tributyltin ion ug/kg 8 0 0 1.3E+01 3.3E+01 normal 95% KM (t) UCL 2.0E+01 1.3E+01 2.0E+01
RM 6 West Polynuclear Aromatic Hydrocarbons          
RM 6 West Benzo(a)anthracene ug/kg 44 0 0 2.5E+04 1.2E+05 gamma 95% KM (Chebyshev) UCL 4.8E+04 2.5E+04 4.8E+04
RM 6 West Benzo(a)pyrene ug/kg 44 0 0 3.1E+04 1.6E+05 gamma 95% KM (Chebyshev) UCL 5.8E+04 3.1E+04 5.8E+04
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Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 6 West Benzo(b)fluoranthene ug/kg 44 0 0 2.2E+04 1.3E+05 gamma 95% KM (Chebyshev) UCL 4.3E+04 2.2E+04 4.3E+04
RM 6 West Benzo(k)fluoranthene ug/kg 44 0 0 1.4E+04 8.9E+04 gamma 95% KM (Chebyshev) UCL 2.7E+04 1.4E+04 2.7E+04
RM 6 West Dibenzo(a,h)anthracene ug/kg 44 0 0 2.9E+03 1.5E+04 gamma 95% KM (Chebyshev) UCL 5.4E+03 2.9E+03 5.4E+03
RM 6 West Indeno(1,2,3-cd)pyrene ug/kg 44 0 0 2.1E+04 1.3E+05 gamma 95% KM (Chebyshev) UCL 4.0E+04 2.1E+04 4.0E+04
RM 6 West Naphthalene ug/kg 44 0 0 1.1E+04 1.0E+05 lognormal 95% KM (Chebyshev) UCL 2.6E+04 1.1E+04 2.6E+04
RM 6 West Phthalates          
RM 6 West Bis(2-ethylhexyl) phthalate ug/kg 38 27 0 2.2E+02 3.2E+03 non-parametric 95% KM (BCA) UCL 3.8E+02 2.2E+02 3.8E+02
RM 6 West Polychlorinated Biphenyls          
RM 6 West Total Aroclors ug/kg 28 13 0 4.3E+01 2.1E+02 gamma 95% KM (t) UCL 6.1E+01 4.3E+01 6.1E+01
RM 6 West Total PCB Congeners pg/g 3 0 0 8.6E+04 1.9E+05 -- Fewer than 5 detects -- 8.6E+04 1.9E+05
RM 6 West Total PCBs, Adjusted pg/g 3 0 0 8.2E+04 1.8E+05 -- Fewer than 5 detects -- 8.2E+04 1.8E+05
RM 6 West Dioxin/Furan          
RM 6 West Total Dioxin/Furan TEQ pg/g 1 0 0 1.5E+00 1.5E+00 -- Fewer than 5 detects -- 1.5E+00 1.5E+00
RM 6 West Total PCB TEQ pg/g 3 0 0 1.4E+00 2.8E+00 -- Fewer than 5 detects -- 1.4E+00 2.8E+00
RM 6 West Pesticides          
RM 6 West Aldrin ug/kg 23 16 0 1.2E+00 7.9E+00 normal 95% KM (t) UCL 2.3E+00 1.2E+00 2.3E+00
RM 6 West Dieldrin ug/kg 27 20 0 1.1E+00 1.1E+01 gamma 95% KM (t) UCL 1.8E+00 1.1E+00 1.8E+00
RM 6 West Total DDT ug/kg 27 0 0 3.6E+01 2.3E+02 approx. gamma 95% KM (Chebyshev) UCL 8.1E+01 3.6E+01 8.1E+01
RM 6 West Conventionals          
RM 6 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 6 East Metals      
RM 6 East Arsenic mg/kg 22 0 0 3.7E+00 1.0E+01 gamma 95% Approximate Gamma UCL 4.4E+00 3.7E+00 4.4E+00
RM 6 East Lead mg/kg 22 0 0 1.9E+01 3.6E+01 approx. gamma 95% Approximate Gamma UCL 2.3E+01 1.9E+01 2.3E+01
RM 6 East Mercury mg/kg 22 0 0 2.9E-01 9.2E-01 gamma 95% Approximate Gamma UCL 4.0E-01 2.9E-01 4.0E-01
RM 6 East Thallium mg/kg 2 2 ND ND ND -- Fewer than 5 detects -- ND ND
RM 6 East Butyltins          
RM 6 East Tributyltin ion ug/kg 2 0 0 1.8E+02 3.5E+02 -- Fewer than 5 detects -- 1.8E+02 3.5E+02
RM 6 East Polynuclear Aromatic Hydrocarbons          
RM 6 East Benzo(a)anthracene ug/kg 22 0 0 5.3E+02 6.5E+03 lognormal 95% Chebyshev (MVUE) UCL 1.3E+03 5.3E+02 1.3E+03
RM 6 East Benzo(a)pyrene ug/kg 22 0 0 7.5E+02 9.5E+03 lognormal 95% Chebyshev (MVUE) UCL 1.9E+03 7.5E+02 1.9E+03
RM 6 East Benzo(b)fluoranthene ug/kg 22 1 0 7.3E+02 9.1E+03 non-parametric 95% KM (Chebyshev) UCL 2.5E+03 7.3E+02 2.5E+03
RM 6 East Benzo(k)fluoranthene ug/kg 16 0 0 4.6E+02 5.4E+03 lognormal 95% KM (Chebyshev) UCL 1.9E+03 4.6E+02 1.9E+03
RM 6 East Dibenzo(a,h)anthracene ug/kg 22 1 0 9.6E+01 8.8E+02 approx. gamma 95% KM (Chebyshev) UCL 2.7E+02 9.6E+01 2.7E+02
RM 6 East Indeno(1,2,3-cd)pyrene ug/kg 22 0 0 4.2E+02 4.1E+03 lognormal 95% Chebyshev (MVUE) UCL 1.1E+03 4.2E+02 1.1E+03
RM 6 East Naphthalene ug/kg 22 2 0 2.5E+02 3.0E+03 approx. gamma 95% KM (Chebyshev) UCL 8.4E+02 2.5E+02 8.4E+02
RM 6 East Phthalates          
RM 6 East Bis(2-ethylhexyl) phthalate ug/kg 22 14 0 8.2E+01 5.9E+02 gamma 95% KM (t) UCL 1.4E+02 8.2E+01 1.4E+02
RM 6 East Polychlorinated Biphenyls          
RM 6 East Total Aroclors ug/kg 13 0 0 7.7E+01 2.4E+02 gamma 95% KM (Chebyshev) UCL 1.8E+02 7.7E+01 1.8E+02
RM 6 East Total PCB Congeners pg/g 3 0 0 4.1E+04 1.1E+05 -- Fewer than 5 detects -- 4.1E+04 1.1E+05
RM 6 East Total PCBs, Adjusted pg/g 3 0 0 3.8E+04 1.0E+05 -- Fewer than 5 detects -- 3.8E+04 1.0E+05
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 6 East Dioxin/Furan          
RM 6 East Total Dioxin/Furan TEQ pg/g 2 0 0 3.2E+00 4.1E+00 -- Fewer than 5 detects -- 3.2E+00 4.1E+00
RM 6 East Total PCB TEQ pg/g 3 0 0 1.2E+00 3.4E+00 -- Fewer than 5 detects -- 1.2E+00 3.4E+00
RM 6 East Pesticides          
RM 6 East Aldrin ug/kg 18 13 0 4.1E-01 1.7E+00 normal 95% KM (t) UCL 6.4E-01 4.1E-01 6.4E-01
RM 6 East Dieldrin ug/kg 16 15 11 4.4E-02 1.0E-01 -- Fewer than 5 detects -- 4.4E-02 1.0E-01
RM 6 East Total DDT ug/kg 19 5 0 2.9E+00 1.3E+01 gamma 95% KM (Percentile Bootstrap) UCL 4.2E+00 2.9E+00 4.2E+00
RM 6 East Conventionals          
RM 6 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 6.5 West Metals      
RM 6.5 West Arsenic mg/kg 48 7 0 7.4E+00 5.4E+01 non-parametric 95% KM (Chebyshev) UCL 1.4E+01 7.4E+00 1.4E+01
RM 6.5 West Lead mg/kg 48 0 0 4.0E+01 2.7E+02 non-parametric 95% KM (Chebyshev) UCL 7.3E+01 4.0E+01 7.3E+01
RM 6.5 West Mercury mg/kg 48 2 0 1.1E-01 7.2E-01 lognormal 95% KM (Chebyshev) UCL 2.0E-01 1.1E-01 2.0E-01
RM 6.5 West Thallium mg/kg 12 7 7 9.0E-02 1.3E-01 normal 95% KM (t) UCL 1.2E-01 9.0E-02 1.2E-01
RM 6.5 West Butyltins          
RM 6.5 West Tributyltin ion ug/kg 5 0 0 2.6E+01 5.4E+01 normal 95% KM (t) UCL 4.6E+01 2.6E+01 4.6E+01
RM 6.5 West Polynuclear Aromatic Hydrocarbons          
RM 6.5 West Benzo(a)anthracene ug/kg 49 0 0 7.4E+02 7.1E+03 gamma 95% Approximate Gamma UCL 1.0E+03 7.4E+02 1.0E+03
RM 6.5 West Benzo(a)pyrene ug/kg 49 0 0 9.1E+02 8.2E+03 gamma 95% Approximate Gamma UCL 1.2E+03 9.1E+02 1.2E+03
RM 6.5 West Benzo(b)fluoranthene ug/kg 49 0 0 1.0E+03 1.3E+04 approx. gamma 95% Approximate Gamma UCL 1.4E+03 1.0E+03 1.4E+03
RM 6.5 West Benzo(k)fluoranthene ug/kg 41 0 0 4.0E+02 1.4E+03 gamma 95% KM (Chebyshev) UCL 6.6E+02 4.0E+02 6.6E+02
RM 6.5 West Dibenzo(a,h)anthracene ug/kg 49 1 0 1.7E+02 2.9E+03 approx. gamma 95% KM (Chebyshev) UCL 4.2E+02 1.7E+02 4.2E+02
RM 6.5 West Indeno(1,2,3-cd)pyrene ug/kg 49 0 0 6.2E+02 5.1E+03 gamma 95% Approximate Gamma UCL 8.3E+02 6.2E+02 8.3E+02
RM 6.5 West Naphthalene ug/kg 49 5 0 1.1E+02 6.9E+02 approx. gamma 95% KM (BCA) UCL 1.4E+02 1.1E+02 1.4E+02
RM 6.5 West Phthalates          
RM 6.5 West Bis(2-ethylhexyl) phthalate ug/kg 48 29 0 8.1E+01 7.0E+02 gamma 95% KM (t) UCL 1.1E+02 8.1E+01 1.1E+02
RM 6.5 West Polychlorinated Biphenyls          
RM 6.5 West Total Aroclors ug/kg 32 13 2 6.4E+01 3.3E+02 gamma 95% KM (BCA) UCL 9.1E+01 6.4E+01 9.1E+01
RM 6.5 West Total PCB Congeners pg/g 6 0 0 1.9E+05 4.8E+05 normal 95% KM (t) UCL 3.3E+05 1.9E+05 3.3E+05
RM 6.5 West Total PCBs, Adjusted pg/g 6 0 0 1.8E+05 4.7E+05 normal 95% KM (t) UCL 3.2E+05 1.8E+05 3.2E+05
RM 6.5 West Dioxin/Furan          
RM 6.5 West Total Dioxin/Furan TEQ pg/g 24 0 0 2.1E+01 2.2E+02 lognormal 95% KM (Chebyshev) UCL 6.1E+01 2.1E+01 6.1E+01
RM 6.5 West Total PCB TEQ pg/g 6 0 0 1.8E+00 3.6E+00 normal 95% KM (t) UCL 3.0E+00 1.8E+00 3.0E+00
RM 6.5 West Pesticides          
RM 6.5 West Aldrin ug/kg 45 33 3 1.7E+00 2.6E+01 gamma 95% KM (t) UCL 2.5E+00 1.7E+00 2.5E+00
RM 6.5 West Dieldrin ug/kg 46 39 5 5.4E-01 3.9E+00 normal 95% KM (t) UCL 5.9E-01 5.4E-01 5.9E-01
RM 6.5 West Total DDT ug/kg 46 1 0 9.2E+01 4.9E+02 gamma 95% KM (Chebyshev) UCL 1.7E+02 9.2E+01 1.7E+02
RM 6.5 West Conventionals          
RM 6.5 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA
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TABLE 3-4.
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Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 6.5 East Metals      
RM 6.5 East Arsenic mg/kg 37 3 0 4.2E+00 1.6E+01 non-parametric 95% KM (Chebyshev) UCL 5.8E+00 4.2E+00 5.8E+00
RM 6.5 East Lead mg/kg 33 0 0 4.3E+02 1.3E+04 non-parametric 95% KM (Chebyshev) UCL 2.2E+03 4.3E+02 2.2E+03
RM 6.5 East Mercury mg/kg 33 1 0 2.2E+00 6.5E+01 non-parametric 95% KM (Chebyshev) UCL 1.1E+01 2.2E+00 1.1E+01
RM 6.5 East Thallium mg/kg 3 2 0 4.7E+00 8.0E+00 -- Fewer than 5 detects -- 4.7E+00 8.0E+00
RM 6.5 East Butyltins          
RM 6.5 East Tributyltin ion ug/kg 12 1 0 4.3E+01 1.8E+02 gamma 95% KM (Chebyshev) UCL 1.1E+02 4.3E+01 1.1E+02
RM 6.5 East Polynuclear Aromatic Hydrocarbons          
RM 6.5 East Benzo(a)anthracene ug/kg 39 1 0 1.1E+02 1.1E+03 approx. gamma 95% KM (Chebyshev) UCL 2.3E+02 1.1E+02 2.3E+02
RM 6.5 East Benzo(a)pyrene ug/kg 39 1 0 8.6E+01 4.4E+02 gamma 95% KM (Chebyshev) UCL 1.5E+02 8.6E+01 1.5E+02
RM 6.5 East Benzo(b)fluoranthene ug/kg 39 1 0 1.1E+02 5.3E+02 lognormal 95% KM (Chebyshev) UCL 2.0E+02 1.1E+02 2.0E+02
RM 6.5 East Benzo(k)fluoranthene ug/kg 39 2 0 6.1E+01 3.9E+02 lognormal 95% KM (Chebyshev) UCL 1.2E+02 6.1E+01 1.2E+02
RM 6.5 East Dibenzo(a,h)anthracene ug/kg 39 6 0 1.5E+01 7.1E+01 gamma 95% KM (BCA) UCL 1.9E+01 1.5E+01 1.9E+01
RM 6.5 East Indeno(1,2,3-cd)pyrene ug/kg 39 3 0 5.9E+01 3.0E+02 gamma 95% KM (Chebyshev) UCL 1.0E+02 5.9E+01 1.0E+02
RM 6.5 East Naphthalene ug/kg 39 6 0 6.5E+01 3.5E+02 gamma 95% KM (Chebyshev) UCL 1.2E+02 6.5E+01 1.2E+02
RM 6.5 East Phthalates          
RM 6.5 East Bis(2-ethylhexyl) phthalate ug/kg 33 16 0 9.3E+01 6.1E+02 gamma 95% KM (t) UCL 1.2E+02 9.3E+01 1.2E+02
RM 6.5 East Polychlorinated Biphenyls          
RM 6.5 East Total Aroclors ug/kg 30 9 0 2.0E+02 3.3E+03 lognormal 95% KM (Chebyshev) UCL 6.9E+02 2.0E+02 6.9E+02
RM 6.5 East Total PCB Congeners pg/g 22 0 0 3.9E+05 5.9E+06 lognormal 95% KM (Chebyshev) UCL 1.6E+06 3.9E+05 1.6E+06
RM 6.5 East Total PCBs, Adjusted pg/g 22 0 0 3.8E+05 5.8E+06 lognormal 95% KM (Chebyshev) UCL 1.5E+06 3.8E+05 1.5E+06
RM 6.5 East Dioxin/Furan          
RM 6.5 East Total Dioxin/Furan TEQ pg/g 12 0 0 2.0E+01 8.9E+01 lognormal 95% KM (Chebyshev) UCL 5.6E+01 2.0E+01 5.6E+01
RM 6.5 East Total PCB TEQ pg/g 22 0 0 3.0E+00 3.4E+01 non-parametric 95% KM (Chebyshev) UCL 1.0E+01 3.0E+00 1.0E+01
RM 6.5 East Pesticides          
RM 6.5 East Aldrin ug/kg 28 25 4 7.6E-02 2.9E-01 -- Fewer than 5 detects -- 7.6E-02 2.9E-01
RM 6.5 East Dieldrin ug/kg 28 23 2 1.5E-01 9.7E-01 non-parametric 95% KM (t) UCL 2.0E-01 1.5E-01 2.0E-01
RM 6.5 East Total DDT ug/kg 28 5 0 1.5E+01 3.2E+02 non-parametric 95% KM (Chebyshev) UCL 6.5E+01 1.5E+01 6.5E+01
RM 6.5 East Conventionals          
RM 6.5 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 7 West Metals      
RM 7 West Arsenic mg/kg 41 8 0 4.2E+00 8.4E+00 non-parametric 95% KM (Chebyshev) UCL 5.3E+00 4.2E+00 5.3E+00
RM 7 West Lead mg/kg 41 0 0 6.9E+01 1.3E+03 non-parametric 95% KM (Chebyshev) UCL 2.1E+02 6.9E+01 2.1E+02
RM 7 West Mercury mg/kg 41 1 0 8.1E-02 3.1E-01 non-parametric 95% KM (Chebyshev) UCL 1.1E-01 8.1E-02 1.1E-01
RM 7 West Thallium mg/kg 17 1 0 3.7E+00 1.1E+01 non-parametric 95% KM (Chebyshev) UCL 8.1E+00 3.7E+00 8.1E+00
RM 7 West Butyltins          
RM 7 West Tributyltin ion ug/kg 2 0 0 6.0E+00 6.4E+00 -- Fewer than 5 detects -- 6.0E+00 6.4E+00
RM 7 West Polynuclear Aromatic Hydrocarbons          
RM 7 West Benzo(a)anthracene ug/kg 42 0 0 5.6E+02 1.6E+04 non-parametric 95% KM (Chebyshev) UCL 2.2E+03 5.6E+02 2.2E+03
RM 7 West Benzo(a)pyrene ug/kg 42 0 0 4.7E+02 1.2E+04 non-parametric 95% KM (Chebyshev) UCL 1.7E+03 4.7E+02 1.7E+03
RM 7 West Benzo(b)fluoranthene ug/kg 42 0 0 1.1E+03 3.3E+04 non-parametric 95% KM (Chebyshev) UCL 4.5E+03 1.1E+03 4.5E+03
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Exposure Pointa Units Total Samples
Non-Detects greater than 
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Concentrationc

RM 7 West Benzo(k)fluoranthene ug/kg 42 0 0 3.9E+02 1.0E+04 non-parametric 95% KM (Chebyshev) UCL 1.4E+03 3.9E+02 1.4E+03
RM 7 West Dibenzo(a,h)anthracene ug/kg 42 7 0 1.3E+02 3.9E+03 non-parametric 95% KM (Chebyshev) UCL 5.3E+02 1.3E+02 5.3E+02
RM 7 West Indeno(1,2,3-cd)pyrene ug/kg 42 0 0 3.7E+02 9.9E+03 non-parametric 95% KM (Chebyshev) UCL 1.4E+03 3.7E+02 1.4E+03
RM 7 West Naphthalene ug/kg 46 24 0 8.8E+00 4.0E+01 normal 95% KM (t) UCL 1.1E+01 8.8E+00 1.1E+01
RM 7 West Phthalates          
RM 7 West Bis(2-ethylhexyl) phthalate ug/kg 41 11 0 2.1E+02 8.3E+02 lognormal 95% KM (BCA) UCL 2.7E+02 2.1E+02 2.7E+02
RM 7 West Polychlorinated Biphenyls          
RM 7 West Total Aroclors ug/kg 28 15 6 7.1E+01 3.3E+02 gamma 95% KM (t) UCL 9.3E+01 7.1E+01 9.3E+01
RM 7 West Total PCB Congeners pg/g 7 0 0 2.7E+05 9.7E+05 gamma 95% KM (Chebyshev) UCL 8.4E+05 2.7E+05 8.4E+05
RM 7 West Total PCBs, Adjusted pg/g 7 0 0 2.6E+05 9.2E+05 gamma 95% KM (Chebyshev) UCL 8.0E+05 2.6E+05 8.0E+05
RM 7 West Dioxin/Furan          
RM 7 West Total Dioxin/Furan TEQ pg/g 9 0 0 1.7E+03 1.4E+04 lognormal 95% KM (Chebyshev) UCL 8.4E+03 1.7E+03 8.4E+03
RM 7 West Total PCB TEQ pg/g 7 0 0 7.7E+00 3.3E+01 approx. gamma 95% KM (Chebyshev) UCL 2.7E+01 7.7E+00 2.7E+01
RM 7 West Pesticides          
RM 7 West Aldrin ug/kg 41 27 0 2.7E+01 6.9E+02 lognormal 95% KM (Chebyshev) UCL 9.6E+01 2.7E+01 9.6E+01
RM 7 West Dieldrin ug/kg 41 34 10 1.3E+00 1.3E+01 gamma 95% KM (t) UCL 2.0E+00 1.3E+00 2.0E+00
RM 7 West Total DDT ug/kg 45 0 0 2.3E+03 2.3E+04 lognormal 95% KM (Chebyshev) UCL 5.1E+03 2.3E+03 5.1E+03
RM 7 West Conventionals          
RM 7 West Perchlorate ug/kg 13 10 0 4.9E+04 2.7E+05 -- Fewer than 5 detects -- 4.9E+04 2.7E+05

         
RM 7 East Metals      
RM 7 East Arsenic mg/kg 40 8 0 1.0E+01 7.6E+01 non-parametric 95% KM (BCA) UCL 1.5E+01 1.0E+01 1.5E+01
RM 7 East Lead mg/kg 32 2 0 3.6E+01 5.2E+02 non-parametric 95% KM (Chebyshev) UCL 1.1E+02 3.6E+01 1.1E+02
RM 7 East Mercury mg/kg 32 4 0 5.8E-02 1.5E-01 normal 95% KM (t) UCL 6.8E-02 5.8E-02 6.8E-02
RM 7 East Thallium mg/kg 9 0 0 1.2E+01 1.7E+01 non-parametric 95% KM (Chebyshev) UCL 2.0E+01 1.2E+01 1.7E+01
RM 7 East Butyltins          
RM 7 East Tributyltin ion ug/kg 12 0 0 2.6E+02 1.6E+03 lognormal 95% KM (Chebyshev) UCL 8.0E+02 2.6E+02 8.0E+02
RM 7 East Polynuclear Aromatic Hydrocarbons          
RM 7 East Benzo(a)anthracene ug/kg 40 6 0 1.2E+02 2.7E+03 lognormal 95% KM (Chebyshev) UCL 4.2E+02 1.2E+02 4.2E+02
RM 7 East Benzo(a)pyrene ug/kg 40 6 0 1.6E+02 3.9E+03 non-parametric 95% KM (Chebyshev) UCL 5.8E+02 1.6E+02 5.8E+02
RM 7 East Benzo(b)fluoranthene ug/kg 40 5 0 2.1E+02 4.1E+03 non-parametric 95% KM (Chebyshev) UCL 6.7E+02 2.1E+02 6.7E+02
RM 7 East Benzo(k)fluoranthene ug/kg 35 8 0 1.1E+02 3.0E+03 non-parametric 95% KM (Chebyshev) UCL 4.9E+02 1.1E+02 4.9E+02
RM 7 East Dibenzo(a,h)anthracene ug/kg 40 18 0 4.3E+01 8.6E+02 lognormal 95% KM (Chebyshev) UCL 1.4E+02 4.3E+01 1.4E+02
RM 7 East Indeno(1,2,3-cd)pyrene ug/kg 40 11 0 1.1E+02 2.6E+03 non-parametric 95% KM (Chebyshev) UCL 3.9E+02 1.1E+02 3.9E+02
RM 7 East Naphthalene ug/kg 40 14 0 2.2E+01 1.6E+02 lognormal 95% KM (Chebyshev) UCL 4.5E+01 2.2E+01 4.5E+01
RM 7 East Phthalates          
RM 7 East Bis(2-ethylhexyl) phthalate ug/kg 32 12 0 3.0E+02 5.2E+03 lognormal 95% KM (Chebyshev) UCL 1.0E+03 3.0E+02 1.0E+03
RM 7 East Polychlorinated Biphenyls          
RM 7 East Total Aroclors ug/kg 19 4 0 4.2E+01 2.7E+02 lognormal 95% KM (BCA) UCL 7.0E+01 4.2E+01 7.0E+01
RM 7 East Total PCB Congeners pg/g 9 0 0 2.1E+04 5.0E+04 normal 95% KM (t) UCL 3.0E+04 2.1E+04 3.0E+04
RM 7 East Total PCBs, Adjusted pg/g 9 0 0 2.0E+04 4.7E+04 normal 95% KM (t) UCL 2.8E+04 2.0E+04 2.8E+04
RM 7 East Dioxin/Furan          
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RM 7 East Total Dioxin/Furan TEQ pg/g 3 0 0 1.7E+01 4.0E+01 -- Fewer than 5 detects -- 1.7E+01 4.0E+01
RM 7 East Total PCB TEQ pg/g 9 0 0 5.5E-01 1.2E+00 normal 95% KM (t) UCL 7.4E-01 5.5E-01 7.4E-01
RM 7 East Pesticides          
RM 7 East Aldrin ug/kg 23 19 6 1.3E-01 4.6E-01 -- Fewer than 5 detects -- 1.3E-01 4.6E-01
RM 7 East Dieldrin ug/kg 23 18 7 8.2E-02 3.5E-01 normal 95% KM (t) UCL 1.2E-01 8.2E-02 1.2E-01
RM 7 East Total DDT ug/kg 23 8 0 3.6E+00 2.7E+01 lognormal 95% KM (Chebyshev) UCL 1.0E+01 3.6E+00 1.0E+01
RM 7 East Conventionals          
RM 7 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 7.5 West Metals      
RM 7.5 West Arsenic mg/kg 39 10 4 3.2E+00 5.4E+00 normal 95% KM (t) UCL 3.7E+00 3.2E+00 3.7E+00
RM 7.5 West Lead mg/kg 39 0 0 1.7E+01 7.2E+01 non-parametric 95% KM (Chebyshev) UCL 2.4E+01 1.7E+01 2.4E+01
RM 7.5 West Mercury mg/kg 39 1 0 7.7E-02 4.6E-01 non-parametric 95% KM (Chebyshev) UCL 1.3E-01 7.7E-02 1.3E-01
RM 7.5 West Thallium mg/kg 14 1 0 6.0E+00 1.1E+01 non-parametric 95% KM (Chebyshev) UCL 1.1E+01 6.0E+00 1.1E+01
RM 7.5 West Butyltins          
RM 7.5 West Tributyltin ion ug/kg 4 2 0 5.4E+00 9.7E+00 -- Fewer than 5 detects -- 5.4E+00 9.7E+00
RM 7.5 West Polynuclear Aromatic Hydrocarbons          
RM 7.5 West Benzo(a)anthracene ug/kg 51 1 0 1.5E+02 3.4E+03 non-parametric 95% KM (Chebyshev) UCL 4.3E+02 1.5E+02 4.3E+02
RM 7.5 West Benzo(a)pyrene ug/kg 51 2 0 1.3E+02 2.5E+03 lognormal 95% KM (Chebyshev) UCL 3.4E+02 1.3E+02 3.4E+02
RM 7.5 West Benzo(b)fluoranthene ug/kg 51 1 0 1.7E+02 3.4E+03 lognormal 95% KM (Chebyshev) UCL 4.6E+02 1.7E+02 4.6E+02
RM 7.5 West Benzo(k)fluoranthene ug/kg 44 1 0 6.1E+01 6.9E+02 non-parametric 95% KM (Chebyshev) UCL 1.3E+02 6.1E+01 1.3E+02
RM 7.5 West Dibenzo(a,h)anthracene ug/kg 51 15 0 2.0E+01 3.5E+02 lognormal 95% KM (Chebyshev) UCL 5.0E+01 2.0E+01 5.0E+01
RM 7.5 West Indeno(1,2,3-cd)pyrene ug/kg 51 2 0 8.4E+01 1.1E+03 non-parametric 95% KM (Chebyshev) UCL 1.9E+02 8.4E+01 1.9E+02
RM 7.5 West Naphthalene ug/kg 51 18 0 2.5E+01 1.5E+02 lognormal 95% KM (BCA) UCL 3.3E+01 2.5E+01 3.3E+01
RM 7.5 West Phthalates          
RM 7.5 West Bis(2-ethylhexyl) phthalate ug/kg 39 12 0 1.4E+02 6.2E+02 gamma 95% KM (Percentile Bootstrap) UCL 1.8E+02 1.4E+02 1.8E+02
RM 7.5 West Polychlorinated Biphenyls          
RM 7.5 West Total Aroclors ug/kg 21 5 1 8.6E+01 7.7E+02 approx. gamma 95% KM (Chebyshev) UCL 2.5E+02 8.6E+01 2.5E+02
RM 7.5 West Total PCB Congeners pg/g 9 0 0 2.6E+04 6.0E+04 normal 95% KM (t) UCL 3.6E+04 2.6E+04 3.6E+04
RM 7.5 West Total PCBs, Adjusted pg/g 9 0 0 2.4E+04 5.7E+04 normal 95% KM (t) UCL 3.4E+04 2.4E+04 3.4E+04
RM 7.5 West Dioxin/Furan          
RM 7.5 West Total Dioxin/Furan TEQ pg/g 8 0 0 9.3E-01 3.5E+00 gamma 95% KM (Chebyshev) UCL 2.6E+00 9.3E-01 2.6E+00
RM 7.5 West Total PCB TEQ pg/g 9 0 0 6.6E-01 1.6E+00 normal 95% KM (t) UCL 9.2E-01 6.6E-01 9.2E-01
RM 7.5 West Pesticides          
RM 7.5 West Aldrin ug/kg 28 23 9 1.8E-01 9.7E-01 normal 95% KM (t) UCL 2.9E-01 1.8E-01 2.9E-01
RM 7.5 West Dieldrin ug/kg 28 24 9 1.8E-01 7.7E-01 -- Fewer than 5 detects -- 1.8E-01 7.7E-01
RM 7.5 West Total DDT ug/kg 28 8 0 2.1E+01 2.7E+02 lognormal 95% KM (Chebyshev) UCL 6.8E+01 2.1E+01 6.8E+01
RM 7.5 West Conventionals          
RM 7.5 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 21 of 37



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 7.5 East Metals      
RM 7.5 East Arsenic mg/kg 15 7 0 3.3E+00 5.3E+00 normal 95% KM (t) UCL 4.2E+00 3.3E+00 4.2E+00
RM 7.5 East Lead mg/kg 15 0 0 1.3E+01 2.3E+01 gamma 95% Approximate Gamma UCL 1.5E+01 1.3E+01 1.5E+01
RM 7.5 East Mercury mg/kg 15 0 0 7.6E-02 2.6E-01 non-parametric 95% Student's-t UCL 1.0E-01 7.6E-02 1.0E-01
RM 7.5 East Thallium mg/kg 7 1 0 8.6E+00 1.1E+01 normal 95% KM (t) UCL 1.0E+01 8.6E+00 1.0E+01
RM 7.5 East Butyltins          
RM 7.5 East Tributyltin ion ug/kg 10 0 0 1.6E+02 3.1E+02 normal 95% KM (t) UCL 2.3E+02 1.6E+02 2.3E+02
RM 7.5 East Polynuclear Aromatic Hydrocarbons          
RM 7.5 East Benzo(a)anthracene ug/kg 15 4 0 2.6E+01 1.2E+02 approx. gamma 95% KM (Percentile Bootstrap) UCL 4.0E+01 2.6E+01 4.0E+01
RM 7.5 East Benzo(a)pyrene ug/kg 15 3 0 2.6E+01 8.2E+01 gamma 95% KM (BCA) UCL 3.5E+01 2.6E+01 3.5E+01
RM 7.5 East Benzo(b)fluoranthene ug/kg 15 3 0 3.2E+01 1.0E+02 non-parametric 95% KM (BCA) UCL 4.4E+01 3.2E+01 4.4E+01
RM 7.5 East Benzo(k)fluoranthene ug/kg 15 4 0 2.0E+01 1.0E+02 approx. gamma 95% KM (Percentile Bootstrap) UCL 3.1E+01 2.0E+01 3.1E+01
RM 7.5 East Dibenzo(a,h)anthracene ug/kg 15 6 0 9.2E+00 3.0E+01 gamma 95% KM (BCA) UCL 1.1E+01 9.2E+00 1.1E+01
RM 7.5 East Indeno(1,2,3-cd)pyrene ug/kg 15 6 0 1.8E+01 4.2E+01 normal 95% KM (t) UCL 2.4E+01 1.8E+01 2.4E+01
RM 7.5 East Naphthalene ug/kg 15 11 8 6.1E+00 1.1E+01 -- Fewer than 5 detects -- 6.1E+00 1.1E+01
RM 7.5 East Phthalates          
RM 7.5 East Bis(2-ethylhexyl) phthalate ug/kg 15 4 0 6.1E+02 7.3E+03 non-parametric 95% KM (Chebyshev) UCL 2.7E+03 6.1E+02 2.7E+03
RM 7.5 East Polychlorinated Biphenyls          
RM 7.5 East Total Aroclors ug/kg 12 6 0 3.2E+01 8.7E+01 normal 95% KM (t) UCL 4.5E+01 3.2E+01 4.5E+01
RM 7.5 East Total PCB Congeners pg/g NA NA NA NA NA -- -- -- NA NA
RM 7.5 East Total PCBs, Adjusted pg/g NA NA NA NA NA -- -- -- NA NA
RM 7.5 East Dioxin/Furan          
RM 7.5 East Total Dioxin/Furan TEQ pg/g NA NA NA NA NA -- -- -- NA NA
RM 7.5 East Total PCB TEQ pg/g NA NA NA NA NA -- -- -- NA NA
RM 7.5 East Pesticides          
RM 7.5 East Aldrin ug/kg 7 7 ND ND ND -- Fewer than 5 detects -- ND ND
RM 7.5 East Dieldrin ug/kg 7 5 1 1.5E-01 3.4E-01 -- Fewer than 5 detects -- 1.5E-01 3.4E-01
RM 7.5 East Total DDT ug/kg 7 3 0 1.1E+00 3.3E+00 -- Fewer than 5 detects -- 1.1E+00 3.3E+00
RM 7.5 East Conventionals          
RM 7.5 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 8 West Metals      
RM 8 West Arsenic mg/kg 24 4 0 4.1E+00 2.3E+01 non-parametric 95% KM (Chebyshev) UCL 8.0E+00 4.1E+00 8.0E+00
RM 8 West Lead mg/kg 24 0 0 5.0E+01 3.5E+02 non-parametric 95% KM (Chebyshev) UCL 1.2E+02 5.0E+01 1.2E+02
RM 8 West Mercury mg/kg 24 2 0 1.7E-01 8.0E-01 approx. gamma 95% KM (Chebyshev) UCL 3.3E-01 1.7E-01 3.3E-01
RM 8 West Thallium mg/kg 6 0 0 6.2E+00 1.2E+01 normal 95% KM (t) UCL 1.0E+01 6.2E+00 1.0E+01
RM 8 West Butyltins          
RM 8 West Tributyltin ion ug/kg 9 3 0 1.3E+01 5.5E+01 normal 95% KM (t) UCL 2.5E+01 1.3E+01 2.5E+01
RM 8 West Polynuclear Aromatic Hydrocarbons          
RM 8 West Benzo(a)anthracene ug/kg 26 0 0 1.8E+02 1.2E+03 lognormal 95% KM (Chebyshev) UCL 4.4E+02 1.8E+02 4.4E+02
RM 8 West Benzo(a)pyrene ug/kg 26 0 0 1.7E+02 9.1E+02 lognormal 95% KM (Chebyshev) UCL 3.9E+02 1.7E+02 3.9E+02
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 8 West Benzo(b)fluoranthene ug/kg 26 0 0 2.3E+02 1.5E+03 lognormal 95% KM (Chebyshev) UCL 5.5E+02 2.3E+02 5.5E+02
RM 8 West Benzo(k)fluoranthene ug/kg 20 0 0 5.0E+01 3.1E+02 approx. gamma 95% KM (Chebyshev) UCL 1.2E+02 5.0E+01 1.2E+02
RM 8 West Dibenzo(a,h)anthracene ug/kg 26 8 0 3.1E+01 2.2E+02 lognormal 95% KM (Chebyshev) UCL 7.7E+01 3.1E+01 7.7E+01
RM 8 West Indeno(1,2,3-cd)pyrene ug/kg 26 1 0 1.1E+02 6.2E+02 lognormal 95% KM (Chebyshev) UCL 2.5E+02 1.1E+02 2.5E+02
RM 8 West Naphthalene ug/kg 26 10 0 5.1E+01 2.7E+02 gamma 95% KM (BCA) UCL 8.1E+01 5.1E+01 8.1E+01
RM 8 West Phthalates          
RM 8 West Bis(2-ethylhexyl) phthalate ug/kg 24 5 0 6.0E+02 4.4E+03 lognormal 95% KM (Chebyshev) UCL 1.7E+03 6.0E+02 1.7E+03
RM 8 West Polychlorinated Biphenyls          
RM 8 West Total Aroclors ug/kg 13 1 0 1.2E+02 6.2E+02 lognormal 95% KM (Chebyshev) UCL 3.2E+02 1.2E+02 3.2E+02
RM 8 West Total PCB Congeners pg/g 3 0 0 8.3E+04 1.2E+05 -- Fewer than 5 detects -- 8.3E+04 1.2E+05
RM 8 West Total PCBs, Adjusted pg/g 3 0 0 7.6E+04 1.0E+05 -- Fewer than 5 detects -- 7.6E+04 1.0E+05
RM 8 West Dioxin/Furan          
RM 8 West Total Dioxin/Furan TEQ pg/g 2 0 0 2.6E-01 4.3E-01 -- Fewer than 5 detects -- 2.6E-01 4.3E-01
RM 8 West Total PCB TEQ pg/g 3 0 0 3.6E+00 6.1E+00 -- Fewer than 5 detects -- 3.6E+00 6.1E+00
RM 8 West Pesticides          
RM 8 West Aldrin ug/kg 19 17 12 4.0E-02 1.2E-01 -- Fewer than 5 detects -- 4.0E-02 1.2E-01
RM 8 West Dieldrin ug/kg 19 12 0 2.0E+00 2.8E+01 gamma 95% KM (t) UCL 4.6E+00 2.0E+00 4.6E+00
RM 8 West Total DDT ug/kg 19 5 0 6.5E+00 6.3E+01 gamma 95% KM (Chebyshev) UCL 2.1E+01 6.5E+00 2.1E+01
RM 8 West Conventionals          
RM 8 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 8 East Metals      
RM 8 East Arsenic mg/kg 37 4 0 6.2E+00 1.7E+01 non-parametric 95% KM (Chebyshev) UCL 9.1E+00 6.2E+00 9.1E+00
RM 8 East Lead mg/kg 37 0 0 2.8E+01 1.1E+02 non-parametric 95% KM (Chebyshev) UCL 4.6E+01 2.8E+01 4.6E+01
RM 8 East Mercury mg/kg 37 3 0 1.2E-01 8.6E-01 non-parametric 95% KM (Chebyshev) UCL 2.2E-01 1.2E-01 2.2E-01
RM 8 East Thallium mg/kg 6 0 0 9.2E+00 1.1E+01 normal 95% KM (t) UCL 1.0E+01 9.2E+00 1.0E+01
RM 8 East Butyltins          
RM 8 East Tributyltin ion ug/kg 13 0 0 2.4E+03 9.3E+03 gamma 95% KM (Chebyshev) UCL 5.8E+03 2.4E+03 5.8E+03
RM 8 East Polynuclear Aromatic Hydrocarbons          
RM 8 East Benzo(a)anthracene ug/kg 36 1 0 1.7E+02 1.5E+03 non-parametric 95% KM (Chebyshev) UCL 4.0E+02 1.7E+02 4.0E+02
RM 8 East Benzo(a)pyrene ug/kg 36 1 0 1.7E+02 1.6E+03 non-parametric 95% KM (Chebyshev) UCL 4.2E+02 1.7E+02 4.2E+02
RM 8 East Benzo(b)fluoranthene ug/kg 36 1 0 2.0E+02 1.4E+03 non-parametric 95% KM (Chebyshev) UCL 4.4E+02 2.0E+02 4.4E+02
RM 8 East Benzo(k)fluoranthene ug/kg 35 1 0 1.3E+02 1.1E+03 lognormal 95% KM (Chebyshev) UCL 3.0E+02 1.3E+02 3.0E+02
RM 8 East Dibenzo(a,h)anthracene ug/kg 36 14 0 2.6E+01 2.4E+02 gamma 95% KM (BCA) UCL 4.0E+01 2.6E+01 4.0E+01
RM 8 East Indeno(1,2,3-cd)pyrene ug/kg 36 1 0 1.2E+02 1.1E+03 non-parametric 95% KM (Chebyshev) UCL 2.9E+02 1.2E+02 2.9E+02
RM 8 East Naphthalene ug/kg 36 19 0 1.6E+01 6.4E+01 gamma 95% KM (t) UCL 2.2E+01 1.6E+01 2.2E+01
RM 8 East Phthalates          
RM 8 East Bis(2-ethylhexyl) phthalate ug/kg 35 0 0 7.7E+02 3.1E+03 lognormal 95% KM (Chebyshev) UCL 1.3E+03 7.7E+02 1.3E+03
RM 8 East Polychlorinated Biphenyls          
RM 8 East Total Aroclors ug/kg 32 11 0 1.7E+02 1.6E+03 lognormal 95% KM (Chebyshev) UCL 4.6E+02 1.7E+02 4.6E+02
RM 8 East Total PCB Congeners pg/g 4 0 0 2.4E+05 7.3E+05 -- Fewer than 5 detects -- 2.4E+05 7.3E+05
RM 8 East Total PCBs, Adjusted pg/g 4 0 0 2.2E+05 6.7E+05 -- Fewer than 5 detects -- 2.2E+05 6.7E+05
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 8 East Dioxin/Furan          
RM 8 East Total Dioxin/Furan TEQ pg/g 3 0 0 9.3E-01 2.1E+00 -- Fewer than 5 detects -- 9.3E-01 2.1E+00
RM 8 East Total PCB TEQ pg/g 4 0 0 5.8E+00 1.7E+01 -- Fewer than 5 detects -- 5.8E+00 1.7E+01
RM 8 East Pesticides          
RM 8 East Aldrin ug/kg 17 14 4 1.1E-01 4.4E-01 -- Fewer than 5 detects -- 1.1E-01 4.4E-01
RM 8 East Dieldrin ug/kg 17 12 0 7.9E-01 1.0E+01 lognormal 95% KM (Chebyshev) UCL 3.5E+00 7.9E-01 3.5E+00
RM 8 East Total DDT ug/kg 17 6 0 1.1E+01 1.4E+02 non-parametric 95% KM (Chebyshev) UCL 4.7E+01 1.1E+01 4.7E+01
RM 8 East Conventionals          
RM 8 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 8 SIL Metals      
RM 8 SIL Arsenic mg/kg 85 6 0 5.4E+00 1.6E+01 gamma 95% KM (BCA) UCL 5.9E+00 5.4E+00 5.9E+00
RM 8 SIL Lead mg/kg 85 0 0 4.6E+01 9.4E+02 non-parametric 95% KM (BCA) UCL 7.0E+01 4.6E+01 7.0E+01
RM 8 SIL Mercury mg/kg 84 10 0 1.2E-01 7.7E-01 non-parametric 95% KM (BCA) UCL 1.4E-01 1.2E-01 1.4E-01
RM 8 SIL Thallium mg/kg 9 2 0 6.4E+00 1.5E+01 normal 95% KM (t) UCL 9.7E+00 6.4E+00 9.7E+00
RM 8 SIL Butyltins          
RM 8 SIL Tributyltin ion ug/kg 24 0 0 2.2E+03 4.6E+04 non-parametric 95% KM (Chebyshev) UCL 1.1E+04 2.2E+03 1.1E+04
RM 8 SIL Polynuclear Aromatic Hydrocarbons          
RM 8 SIL Benzo(a)anthracene ug/kg 86 8 0 2.4E+02 5.6E+03 lognormal 95% KM (Chebyshev) UCL 5.4E+02 2.4E+02 5.4E+02
RM 8 SIL Benzo(a)pyrene ug/kg 86 12 0 2.0E+02 2.6E+03 non-parametric 95% KM (Chebyshev) UCL 3.6E+02 2.0E+02 3.6E+02
RM 8 SIL Benzo(b)fluoranthene ug/kg 86 5 0 3.8E+02 4.5E+03 lognormal 95% KM (Chebyshev) UCL 7.0E+02 3.8E+02 7.0E+02
RM 8 SIL Benzo(k)fluoranthene ug/kg 61 0 0 2.1E+02 1.5E+03 gamma 95% KM (Chebyshev) UCL 3.5E+02 2.1E+02 3.5E+02
RM 8 SIL Dibenzo(a,h)anthracene ug/kg 86 31 0 3.6E+01 6.7E+02 lognormal 95% KM (Chebyshev) UCL 7.1E+01 3.6E+01 7.1E+01
RM 8 SIL Indeno(1,2,3-cd)pyrene ug/kg 86 12 0 1.2E+02 1.1E+03 approx. gamma 95% KM (Chebyshev) UCL 2.1E+02 1.2E+02 2.1E+02
RM 8 SIL Naphthalene ug/kg 86 28 0 2.5E+01 2.3E+02 lognormal 95% KM (BCA) UCL 3.0E+01 2.5E+01 3.0E+01
RM 8 SIL Phthalates          
RM 8 SIL Bis(2-ethylhexyl) phthalate ug/kg 84 9 0 8.1E+03 4.4E+05 lognormal 95% KM (Chebyshev) UCL 3.1E+04 8.1E+03 3.1E+04
RM 8 SIL Polychlorinated Biphenyls          
RM 8 SIL Total Aroclors ug/kg 64 6 0 2.8E+02 2.5E+03 approx. gamma 95% KM (Chebyshev) UCL 5.3E+02 2.8E+02 5.3E+02
RM 8 SIL Total PCB Congeners pg/g 15 0 0 1.0E+06 1.3E+07 lognormal 95% KM (Chebyshev) UCL 4.6E+06 1.0E+06 4.6E+06
RM 8 SIL Total PCBs, Adjusted pg/g 15 0 0 1.0E+06 1.2E+07 lognormal 95% KM (Chebyshev) UCL 4.5E+06 1.0E+06 4.5E+06
RM 8 SIL Dioxin/Furan          
RM 8 SIL Total Dioxin/Furan TEQ pg/g 9 0 0 6.3E+00 4.0E+01 non-parametric 95% KM (Chebyshev) UCL 2.5E+01 6.3E+00 2.5E+01
RM 8 SIL Total PCB TEQ pg/g 15 0 0 1.2E+01 1.2E+02 lognormal 95% KM (Chebyshev) UCL 4.5E+01 1.2E+01 4.5E+01
RM 8 SIL Pesticides          
RM 8 SIL Aldrin ug/kg 59 54 2 6.2E-01 6.0E+00 gamma 95% KM (t) UCL 3.6E-01 6.2E-01 3.6E-01
RM 8 SIL Dieldrin ug/kg 59 52 0 1.4E+00 2.2E+01 gamma 95% KM (t) UCL 1.4E+00 1.4E+00 1.4E+00
RM 8 SIL Total DDT ug/kg 59 31 0 5.2E+00 7.9E+01 lognormal 95% KM (Chebyshev) UCL 1.2E+01 5.2E+00 1.2E+01
RM 8 SIL Conventionals          
RM 8 SIL Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA
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TABLE 3-4.
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Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 8.5 West Metals      
RM 8.5 West Arsenic mg/kg 32 3 0 6.7E+00 3.4E+01 non-parametric 95% KM (Chebyshev) UCL 1.2E+01 6.7E+00 1.2E+01
RM 8.5 West Lead mg/kg 32 0 0 1.1E+02 9.6E+02 non-parametric 95% KM (Chebyshev) UCL 2.5E+02 1.1E+02 2.5E+02
RM 8.5 West Mercury mg/kg 32 1 0 2.0E-01 2.0E+00 non-parametric 95% KM (Chebyshev) UCL 4.7E-01 2.0E-01 4.7E-01
RM 8.5 West Thallium mg/kg 7 2 0 3.4E+00 1.1E+01 non-parametric 95% KM (Chebyshev) UCL 1.2E+01 3.4E+00 1.1E+01
RM 8.5 West Butyltins          
RM 8.5 West Tributyltin ion ug/kg 18 1 0 1.3E+01 3.0E+01 normal 95% KM (t) UCL 1.7E+01 1.3E+01 1.7E+01
RM 8.5 West Polynuclear Aromatic Hydrocarbons          
RM 8.5 West Benzo(a)anthracene ug/kg 32 3 0 9.4E+01 4.1E+02 lognormal 95% KM (Chebyshev) UCL 1.8E+02 9.4E+01 1.8E+02
RM 8.5 West Benzo(a)pyrene ug/kg 32 5 0 9.1E+01 5.0E+02 lognormal 95% KM (Chebyshev) UCL 1.8E+02 9.1E+01 1.8E+02
RM 8.5 West Benzo(b)fluoranthene ug/kg 32 4 0 1.3E+02 6.0E+02 approx. gamma 95% KM (BCA) UCL 1.8E+02 1.3E+02 1.8E+02
RM 8.5 West Benzo(k)fluoranthene ug/kg 23 0 0 5.5E+01 2.6E+02 gamma 95% KM (Chebyshev) UCL 1.1E+02 5.5E+01 1.1E+02
RM 8.5 West Dibenzo(a,h)anthracene ug/kg 32 13 0 1.1E+01 7.1E+01 gamma 95% KM (BCA) UCL 1.7E+01 1.1E+01 1.7E+01
RM 8.5 West Indeno(1,2,3-cd)pyrene ug/kg 32 7 0 5.2E+01 3.2E+02 approx. gamma 95% KM (BCA) UCL 7.6E+01 5.2E+01 7.6E+01
RM 8.5 West Naphthalene ug/kg 32 13 0 2.4E+01 1.5E+02 non-parametric 95% KM (t) UCL 3.7E+01 2.4E+01 3.7E+01
RM 8.5 West Phthalates          
RM 8.5 West Bis(2-ethylhexyl) phthalate ug/kg 32 4 0 6.3E+02 4.5E+03 lognormal 95% KM (Chebyshev) UCL 1.4E+03 6.3E+02 1.4E+03
RM 8.5 West Polychlorinated Biphenyls          
RM 8.5 West Total Aroclors ug/kg 27 0 0 1.4E+03 3.1E+04 non-parametric 95% KM (Chebyshev) UCL 6.3E+03 1.4E+03 6.3E+03
RM 8.5 West Total PCB Congeners pg/g 8 0 0 4.7E+06 3.5E+07 non-parametric 95% KM (Chebyshev) UCL 2.4E+07 4.7E+06 2.4E+07
RM 8.5 West Total PCBs, Adjusted pg/g 8 0 0 4.5E+06 3.4E+07 non-parametric 95% KM (Chebyshev) UCL 2.3E+07 4.5E+06 2.3E+07
RM 8.5 West Dioxin/Furan          
RM 8.5 West Total Dioxin/Furan TEQ pg/g 5 0 0 5.0E+00 1.8E+01 gamma 95% KM (Chebyshev) UCL 2.0E+01 5.0E+00 1.8E+01
RM 8.5 West Total PCB TEQ pg/g 8 0 0 3.3E+01 2.4E+02 non-parametric 95% KM (Chebyshev) UCL 1.6E+02 3.3E+01 1.6E+02
RM 8.5 West Pesticides          
RM 8.5 West Aldrin ug/kg 27 8 0 1.1E+01 1.3E+02 gamma 95% KM (Chebyshev) UCL 3.2E+01 1.1E+01 3.2E+01
RM 8.5 West Dieldrin ug/kg 27 20 0 1.5E+01 3.6E+02 gamma 95% KM (t) UCL 3.9E+01 1.5E+01 3.9E+01
RM 8.5 West Total DDT ug/kg 27 12 0 6.0E+00 6.7E+01 lognormal 95% KM (Chebyshev) UCL 1.7E+01 6.0E+00 1.7E+01
RM 8.5 West Conventionals          
RM 8.5 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 8.5 East Metals      
RM 8.5 East Arsenic mg/kg 13 2 0 4.7E+00 1.5E+01 non-parametric 95% KM (Chebyshev) UCL 9.0E+00 4.7E+00 9.0E+00
RM 8.5 East Lead mg/kg 13 0 0 2.1E+01 5.5E+01 non-parametric 95% Student's-t UCL 2.8E+01 2.1E+01 2.8E+01
RM 8.5 East Mercury mg/kg 13 0 0 1.2E-01 5.4E-01 approx. gamma 95% Approximate Gamma UCL 1.8E-01 1.2E-01 1.8E-01
RM 8.5 East Thallium mg/kg 4 0 0 3.8E+00 9.0E+00 -- Fewer than 5 detects -- 3.8E+00 9.0E+00
RM 8.5 East Butyltins          
RM 8.5 East Tributyltin ion ug/kg 4 0 0 2.3E+01 3.1E+01 -- Fewer than 5 detects -- 2.3E+01 3.1E+01
RM 8.5 East Polynuclear Aromatic Hydrocarbons          
RM 8.5 East Benzo(a)anthracene ug/kg 13 1 0 4.1E+01 1.8E+02 gamma 95% KM (Chebyshev) UCL 9.7E+01 4.1E+01 9.7E+01
RM 8.5 East Benzo(a)pyrene ug/kg 13 1 0 4.6E+01 1.8E+02 gamma 95% KM (Chebyshev) UCL 1.0E+02 4.6E+01 1.0E+02
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 8.5 East Benzo(b)fluoranthene ug/kg 13 0 0 7.1E+01 3.5E+02 lognormal 95% H-UCL 1.4E+02 7.1E+01 1.4E+02
RM 8.5 East Benzo(k)fluoranthene ug/kg 13 1 0 3.6E+01 2.0E+02 approx. gamma 95% KM (Chebyshev) UCL 9.8E+01 3.6E+01 9.8E+01
RM 8.5 East Dibenzo(a,h)anthracene ug/kg 13 4 1 8.3E+00 2.2E+01 normal 95% KM (t) UCL 1.2E+01 8.3E+00 1.2E+01
RM 8.5 East Indeno(1,2,3-cd)pyrene ug/kg 13 1 0 3.9E+01 1.3E+02 gamma 95% KM (Chebyshev) UCL 8.0E+01 3.9E+01 8.0E+01
RM 8.5 East Naphthalene ug/kg 13 9 0 2.0E+01 1.5E+02 -- Fewer than 5 detects -- 2.0E+01 1.5E+02
RM 8.5 East Phthalates          
RM 8.5 East Bis(2-ethylhexyl) phthalate ug/kg 13 5 0 4.5E+02 2.4E+03 gamma 95% KM (BCA) UCL 9.2E+02 4.5E+02 9.2E+02
RM 8.5 East Polychlorinated Biphenyls          
RM 8.5 East Total Aroclors ug/kg 12 3 0 4.6E+01 1.5E+02 lognormal 95% KM (BCA) UCL 7.2E+01 4.6E+01 7.2E+01
RM 8.5 East Total PCB Congeners pg/g 4 0 0 2.9E+04 4.6E+04 -- Fewer than 5 detects -- 2.9E+04 4.6E+04
RM 8.5 East Total PCBs, Adjusted pg/g 4 0 0 2.8E+04 4.5E+04 -- Fewer than 5 detects -- 2.8E+04 4.5E+04
RM 8.5 East Dioxin/Furan          
RM 8.5 East Total Dioxin/Furan TEQ pg/g 2 0 0 6.3E-01 9.4E-01 -- Fewer than 5 detects -- 6.3E-01 9.4E-01
RM 8.5 East Total PCB TEQ pg/g 4 0 0 4.2E-01 5.9E-01 -- Fewer than 5 detects -- 4.2E-01 5.9E-01
RM 8.5 East Pesticides          
RM 8.5 East Aldrin ug/kg 10 8 7 3.2E-02 4.1E-02 -- Fewer than 5 detects -- 3.2E-02 4.1E-02
RM 8.5 East Dieldrin ug/kg 10 7 2 1.3E-01 4.4E-01 -- Fewer than 5 detects -- 1.3E-01 4.4E-01
RM 8.5 East Total DDT ug/kg 10 1 0 1.5E+00 4.0E+00 normal 95% KM (t) UCL 2.3E+00 1.5E+00 2.3E+00
RM 8.5 East Conventionals          
RM 8.5 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 9 West Metals      
RM 9 West Arsenic mg/kg 17 2 0 4.2E+00 9.8E+00 approx. gamma 95% KM (BCA) UCL 5.0E+00 4.2E+00 5.0E+00
RM 9 West Lead mg/kg 17 0 0 4.2E+01 1.8E+02 non-parametric 95% Chebyshev (Mean, Sd) UCL 9.7E+01 4.2E+01 9.7E+01
RM 9 West Mercury mg/kg 17 0 0 1.2E-01 4.1E-01 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.3E-01 1.2E-01 2.3E-01
RM 9 West Thallium mg/kg 4 0 0 6.4E+00 1.5E+01 -- Fewer than 5 detects -- 6.4E+00 1.5E+01
RM 9 West Butyltins          
RM 9 West Tributyltin ion ug/kg 9 1 0 9.9E+00 3.1E+01 normal 95% KM (t) UCL 1.7E+01 9.9E+00 1.7E+01
RM 9 West Polynuclear Aromatic Hydrocarbons          
RM 9 West Benzo(a)anthracene ug/kg 17 0 0 1.5E+02 1.6E+03 approx. gamma 95% Approximate Gamma UCL 3.2E+02 1.5E+02 3.2E+02
RM 9 West Benzo(a)pyrene ug/kg 17 0 0 1.0E+02 7.9E+02 gamma 95% Approximate Gamma UCL 1.9E+02 1.0E+02 1.9E+02
RM 9 West Benzo(b)fluoranthene ug/kg 17 0 0 1.6E+02 1.0E+03 gamma 95% Approximate Gamma UCL 3.0E+02 1.6E+02 3.0E+02
RM 9 West Benzo(k)fluoranthene ug/kg 17 0 0 6.2E+01 4.0E+02 gamma 95% Approximate Gamma UCL 1.1E+02 6.2E+01 1.1E+02
RM 9 West Dibenzo(a,h)anthracene ug/kg 17 1 0 1.8E+01 1.1E+02 gamma 95% KM (Chebyshev) UCL 4.8E+01 1.8E+01 4.8E+01
RM 9 West Indeno(1,2,3-cd)pyrene ug/kg 17 0 0 6.7E+01 3.9E+02 gamma 95% Approximate Gamma UCL 1.2E+02 6.7E+01 1.2E+02
RM 9 West Naphthalene ug/kg 17 7 0 1.7E+01 6.7E+01 normal 95% KM (t) UCL 2.5E+01 1.7E+01 2.5E+01
RM 9 West Phthalates          
RM 9 West Bis(2-ethylhexyl) phthalate ug/kg 17 5 0 1.7E+02 9.8E+02 gamma 95% KM (Chebyshev) UCL 4.4E+02 1.7E+02 4.4E+02
RM 9 West Polychlorinated Biphenyls          
RM 9 West Total Aroclors ug/kg 16 0 0 4.5E+02 2.5E+03 non-parametric 95% KM (Chebyshev) UCL 1.3E+03 4.5E+02 1.3E+03
RM 9 West Total PCB Congeners pg/g 6 0 0 8.9E+05 2.5E+06 normal 95% KM (t) UCL 1.8E+06 8.9E+05 1.8E+06
RM 9 West Total PCBs, Adjusted pg/g 6 0 0 8.4E+05 2.4E+06 normal 95% KM (t) UCL 1.7E+06 8.4E+05 1.7E+06
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
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Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 9 West Dioxin/Furan          
RM 9 West Total Dioxin/Furan TEQ pg/g 2 0 0 3.9E+00 6.0E+00 -- Fewer than 5 detects -- 3.9E+00 6.0E+00
RM 9 West Total PCB TEQ pg/g 6 0 0 1.6E+01 4.8E+01 normal 95% KM (t) UCL 3.2E+01 1.6E+01 3.2E+01
RM 9 West Pesticides          
RM 9 West Aldrin ug/kg 16 13 1 2.2E-01 1.4E+00 -- Fewer than 5 detects -- 2.2E-01 1.4E+00
RM 9 West Dieldrin ug/kg 16 12 1 2.0E-01 6.3E-01 -- Fewer than 5 detects -- 2.0E-01 6.3E-01
RM 9 West Total DDT ug/kg 16 2 0 4.4E+00 1.9E+01 gamma 95% KM (Chebyshev) UCL 9.9E+00 4.4E+00 9.9E+00
RM 9 West Conventionals          
RM 9 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 9 East Metals      
RM 9 East Arsenic mg/kg 16 0 0 3.8E+00 1.2E+01 non-parametric 95% Student's-t UCL 4.8E+00 3.8E+00 4.8E+00
RM 9 East Lead mg/kg 16 0 0 2.6E+01 8.7E+01 approx. gamma 95% Approximate Gamma UCL 3.5E+01 2.6E+01 3.5E+01
RM 9 East Mercury mg/kg 16 0 0 5.0E-02 9.1E-02 normal 95% Student's-t UCL 6.1E-02 5.0E-02 6.1E-02
RM 9 East Thallium mg/kg NA NA NA NA NA -- -- -- NA NA
RM 9 East Butyltins          
RM 9 East Tributyltin ion ug/kg NA NA NA NA NA -- -- -- NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons          
RM 9 East Benzo(a)anthracene ug/kg 16 4 1 1.0E+01 2.2E+01 normal 95% KM (t) UCL 1.4E+01 1.0E+01 1.4E+01
RM 9 East Benzo(a)pyrene ug/kg 16 4 1 1.3E+01 3.5E+01 normal 95% KM (t) UCL 1.7E+01 1.3E+01 1.7E+01
RM 9 East Benzo(b)fluoranthene ug/kg 16 3 1 1.8E+01 3.9E+01 normal 95% KM (t) UCL 2.4E+01 1.8E+01 2.4E+01
RM 9 East Benzo(k)fluoranthene ug/kg 9 0 0 8.3E+00 1.3E+01 normal 95% Student's-t UCL 1.1E+01 8.3E+00 1.1E+01
RM 9 East Dibenzo(a,h)anthracene ug/kg 16 7 2 2.1E+00 4.8E+00 normal 95% KM (t) UCL 2.9E+00 2.1E+00 2.9E+00
RM 9 East Indeno(1,2,3-cd)pyrene ug/kg 16 4 1 1.1E+01 2.6E+01 normal 95% KM (t) UCL 1.4E+01 1.1E+01 1.4E+01
RM 9 East Naphthalene ug/kg 16 12 2 2.7E+00 8.9E+00 -- Fewer than 5 detects -- 2.7E+00 8.9E+00
RM 9 East Phthalates          
RM 9 East Bis(2-ethylhexyl) phthalate ug/kg 16 1 0 3.6E+02 4.2E+03 non-parametric 95% KM (Chebyshev) UCL 1.5E+03 3.6E+02 1.5E+03
RM 9 East Polychlorinated Biphenyls          
RM 9 East Total Aroclors ug/kg 9 0 0 5.2E+01 2.0E+02 lognormal 95% H-UCL 1.0E+02 5.2E+01 1.0E+02
RM 9 East Total PCB Congeners pg/g 2 0 0 6.4E+04 1.1E+05 -- Fewer than 5 detects -- 6.4E+04 1.1E+05
RM 9 East Total PCBs, Adjusted pg/g 2 0 0 6.2E+04 1.0E+05 -- Fewer than 5 detects -- 6.2E+04 1.0E+05
RM 9 East Dioxin/Furan          
RM 9 East Total Dioxin/Furan TEQ pg/g 1 0 0 2.2E-01 2.2E-01 -- Fewer than 5 detects -- 2.2E-01 2.2E-01
RM 9 East Total PCB TEQ pg/g 2 0 0 6.3E-01 6.3E-01 -- Fewer than 5 detects -- 6.3E-01 6.3E-01
RM 9 East Pesticides          
RM 9 East Aldrin ug/kg 16 16 ND ND ND -- Fewer than 5 detects -- ND ND
RM 9 East Dieldrin ug/kg 16 15 9 8.8E-02 2.6E-01 -- Fewer than 5 detects -- 8.8E-02 2.6E-01
RM 9 East Total DDT ug/kg 16 8 0 1.4E+00 4.6E+00 normal 95% KM (t) UCL 1.9E+00 1.4E+00 1.9E+00
RM 9 East Conventionals          
RM 9 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
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Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 9.5 West Metals      
RM 9.5 West Arsenic mg/kg 12 0 0 3.8E+00 7.8E+00 approx. gamma 95% Approximate Gamma UCL 4.5E+00 3.8E+00 4.5E+00
RM 9.5 West Lead mg/kg 12 0 0 2.6E+01 7.2E+01 gamma 95% Approximate Gamma UCL 3.7E+01 2.6E+01 3.7E+01
RM 9.5 West Mercury mg/kg 12 1 0 6.2E-02 1.2E-01 normal 95% KM (t) UCL 7.5E-02 6.2E-02 7.5E-02
RM 9.5 West Thallium mg/kg 1 0 0 1.0E-01 1.0E-01 -- Fewer than 5 detects -- 1.0E-01 1.0E-01
RM 9.5 West Butyltins          
RM 9.5 West Tributyltin ion ug/kg 1 0 0 1.0E+01 1.0E+01 -- Fewer than 5 detects -- 1.0E+01 1.0E+01
RM 9.5 West Polynuclear Aromatic Hydrocarbons          
RM 9.5 West Benzo(a)anthracene ug/kg 12 0 0 1.2E+02 5.7E+02 gamma 95% Approximate Gamma UCL 2.6E+02 1.2E+02 2.6E+02
RM 9.5 West Benzo(a)pyrene ug/kg 12 0 0 1.7E+02 8.4E+02 gamma 95% Approximate Gamma UCL 3.6E+02 1.7E+02 3.6E+02
RM 9.5 West Benzo(b)fluoranthene ug/kg 12 0 0 2.3E+02 1.3E+03 approx. gamma 95% Approximate Gamma UCL 5.3E+02 2.3E+02 5.3E+02
RM 9.5 West Benzo(k)fluoranthene ug/kg 12 0 0 1.0E+02 4.7E+02 approx. gamma 95% Approximate Gamma UCL 2.4E+02 1.0E+02 2.4E+02
RM 9.5 West Dibenzo(a,h)anthracene ug/kg 12 0 0 3.2E+01 1.3E+02 lognormal 95% Chebyshev (MVUE) UCL 9.1E+01 3.2E+01 9.1E+01
RM 9.5 West Indeno(1,2,3-cd)pyrene ug/kg 12 0 0 1.4E+02 6.8E+02 gamma 95% Approximate Gamma UCL 3.0E+02 1.4E+02 3.0E+02
RM 9.5 West Naphthalene ug/kg 12 5 0 4.1E+01 3.5E+02 non-parametric 95% KM (Chebyshev) UCL 1.7E+02 4.1E+01 1.7E+02
RM 9.5 West Phthalates          
RM 9.5 West Bis(2-ethylhexyl) phthalate ug/kg 12 1 0 8.6E+02 3.9E+03 approx. gamma 95% KM (Chebyshev) UCL 2.4E+03 8.6E+02 2.4E+03
RM 9.5 West Polychlorinated Biphenyls          
RM 9.5 West Total Aroclors ug/kg 12 0 0 2.1E+02 6.4E+02 normal 95% Student's-t UCL 3.0E+02 2.1E+02 3.0E+02
RM 9.5 West Total PCB Congeners pg/g 6 0 0 3.5E+05 6.0E+05 normal 95% KM (t) UCL 5.0E+05 3.5E+05 5.0E+05
RM 9.5 West Total PCBs, Adjusted pg/g 6 0 0 3.5E+05 5.9E+05 normal 95% KM (t) UCL 4.9E+05 3.5E+05 4.9E+05
RM 9.5 West Dioxin/Furan          
RM 9.5 West Total Dioxin/Furan TEQ pg/g 3 0 0 8.6E+00 1.7E+01 -- Fewer than 5 detects -- 8.6E+00 1.7E+01
RM 9.5 West Total PCB TEQ pg/g 6 0 0 3.6E+00 6.8E+00 gamma 95% KM (BCA) UCL 4.8E+00 3.6E+00 4.8E+00
RM 9.5 West Pesticides          
RM 9.5 West Aldrin ug/kg 12 9 1 5.8E-01 2.8E+00 -- Fewer than 5 detects -- 5.8E-01 2.8E+00
RM 9.5 West Dieldrin ug/kg 12 9 0 6.1E-01 4.9E+00 -- Fewer than 5 detects -- 6.1E-01 4.9E+00
RM 9.5 West Total DDT ug/kg 12 2 1 3.1E+00 9.2E+00 normal 95% KM (t) UCL 4.5E+00 3.1E+00 4.5E+00
RM 9.5 West Conventionals          
RM 9.5 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 9.5 East Metals      
RM 9.5 East Arsenic mg/kg 20 0 0 3.3E+00 6.4E+00 non-parametric 95% Student's-t UCL 3.7E+00 3.3E+00 3.7E+00
RM 9.5 East Lead mg/kg 20 0 0 1.6E+01 5.5E+01 non-parametric 95% Student's-t UCL 2.0E+01 1.6E+01 2.0E+01
RM 9.5 East Mercury mg/kg 20 2 0 6.3E-02 3.1E-01 non-parametric 95% KM (Chebyshev) UCL 1.2E-01 6.3E-02 1.2E-01
RM 9.5 East Thallium mg/kg 2 0 0 7.9E-02 1.0E-01 -- Fewer than 5 detects -- 7.9E-02 1.0E-01
RM 9.5 East Butyltins          
RM 9.5 East Tributyltin ion ug/kg 2 0 0 2.6E+00 3.6E+00 -- Fewer than 5 detects -- 2.6E+00 3.6E+00
RM 9.5 East Polynuclear Aromatic Hydrocarbons          
RM 9.5 East Benzo(a)anthracene ug/kg 20 0 0 2.2E+01 8.4E+01 approx. gamma 95% Approximate Gamma UCL 3.0E+01 2.2E+01 3.0E+01
RM 9.5 East Benzo(a)pyrene ug/kg 20 0 0 2.5E+01 1.1E+02 lognormal 95% H-UCL 3.4E+01 2.5E+01 3.4E+01
RM 9.5 East Benzo(b)fluoranthene ug/kg 20 0 0 2.9E+01 1.1E+02 approx. gamma 95% Approximate Gamma UCL 4.0E+01 2.9E+01 4.0E+01
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Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 9.5 East Benzo(k)fluoranthene ug/kg 20 0 0 1.7E+01 7.9E+01 gamma 95% Approximate Gamma UCL 2.4E+01 1.7E+01 2.4E+01
RM 9.5 East Dibenzo(a,h)anthracene ug/kg 20 3 0 4.4E+00 2.2E+01 non-parametric 95% KM (Chebyshev) UCL 9.2E+00 4.4E+00 9.2E+00
RM 9.5 East Indeno(1,2,3-cd)pyrene ug/kg 20 0 0 2.0E+01 1.0E+02 lognormal 95% H-UCL 2.7E+01 2.0E+01 2.7E+01
RM 9.5 East Naphthalene ug/kg 20 14 1 3.4E+00 1.2E+01 normal 95% KM (t) UCL 4.8E+00 3.4E+00 4.8E+00
RM 9.5 East Phthalates          
RM 9.5 East Bis(2-ethylhexyl) phthalate ug/kg 20 3 0 1.6E+02 9.2E+02 approx. gamma 95% KM (BCA) UCL 2.6E+02 1.6E+02 2.6E+02
RM 9.5 East Polychlorinated Biphenyls          
RM 9.5 East Total Aroclors ug/kg 20 3 0 4.0E+01 1.4E+02 gamma 95% KM (BCA) UCL 5.6E+01 4.0E+01 5.6E+01
RM 9.5 East Total PCB Congeners pg/g 4 0 0 1.0E+04 1.3E+04 -- Fewer than 5 detects -- 1.0E+04 1.3E+04
RM 9.5 East Total PCBs, Adjusted pg/g 4 0 0 9.6E+03 1.2E+04 -- Fewer than 5 detects -- 9.6E+03 1.2E+04
RM 9.5 East Dioxin/Furan          
RM 9.5 East Total Dioxin/Furan TEQ pg/g 2 0 0 8.9E-01 1.1E+00 -- Fewer than 5 detects -- 8.9E-01 1.1E+00
RM 9.5 East Total PCB TEQ pg/g 4 0 0 2.6E-01 3.3E-01 -- Fewer than 5 detects -- 2.6E-01 3.3E-01
RM 9.5 East Pesticides          
RM 9.5 East Aldrin ug/kg 20 18 2 9.1E-02 4.7E-01 -- Fewer than 5 detects -- 9.1E-02 4.7E-01
RM 9.5 East Dieldrin ug/kg 20 19 18 3.0E-02 4.3E-02 -- Fewer than 5 detects -- 3.0E-02 4.3E-02
RM 9.5 East Total DDT ug/kg 20 5 3 1.1E+00 2.8E+00 normal 95% KM (t) UCL 1.6E+00 1.1E+00 1.6E+00
RM 9.5 East Conventionals          
RM 9.5 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 10 West Metals      
RM 10 West Arsenic mg/kg 9 0 0 1.0E+01 4.3E+01 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.9E+01 1.0E+01 2.9E+01
RM 10 West Lead mg/kg 9 0 0 6.6E+01 2.3E+02 gamma 95% Approximate Gamma UCL 1.3E+02 6.6E+01 1.3E+02
RM 10 West Mercury mg/kg 9 0 0 9.0E-02 1.4E-01 normal 95% Student's-t UCL 1.1E-01 9.0E-02 1.1E-01
RM 10 West Thallium mg/kg 3 1 0 7.7E-02 1.1E-01 -- Fewer than 5 detects -- 7.7E-02 1.1E-01
RM 10 West Butyltins          
RM 10 West Tributyltin ion ug/kg 3 0 0 2.4E+00 3.4E+00 -- Fewer than 5 detects -- 2.4E+00 3.4E+00
RM 10 West Polynuclear Aromatic Hydrocarbons          
RM 10 West Benzo(a)anthracene ug/kg 9 0 0 1.4E+02 6.2E+02 gamma 95% Approximate Gamma UCL 3.2E+02 1.4E+02 3.2E+02
RM 10 West Benzo(a)pyrene ug/kg 9 0 0 1.5E+02 8.1E+02 lognormal 95% Chebyshev (MVUE) UCL 3.4E+02 1.5E+02 3.4E+02
RM 10 West Benzo(b)fluoranthene ug/kg 9 0 0 1.9E+02 9.1E+02 lognormal 95% Chebyshev (MVUE) UCL 4.3E+02 1.9E+02 4.3E+02
RM 10 West Benzo(k)fluoranthene ug/kg 9 0 0 7.9E+01 3.7E+02 gamma 95% Approximate Gamma UCL 1.8E+02 7.9E+01 1.8E+02
RM 10 West Dibenzo(a,h)anthracene ug/kg 9 0 0 3.5E+01 2.3E+02 lognormal 95% Chebyshev (MVUE) UCL 7.5E+01 3.5E+01 7.5E+01
RM 10 West Indeno(1,2,3-cd)pyrene ug/kg 9 0 0 1.4E+02 8.2E+02 lognormal 95% Chebyshev (MVUE) UCL 3.0E+02 1.4E+02 3.0E+02
RM 10 West Naphthalene ug/kg 9 2 0 2.0E+01 7.8E+01 approx. gamma 95% KM (Chebyshev) UCL 5.9E+01 2.0E+01 5.9E+01
RM 10 West Phthalates          
RM 10 West Bis(2-ethylhexyl) phthalate ug/kg 9 4 0 1.2E+02 2.7E+02 normal 95% KM (t) UCL 1.8E+02 1.2E+02 1.8E+02
RM 10 West Polychlorinated Biphenyls          
RM 10 West Total Aroclors ug/kg 9 0 0 1.8E+02 9.3E+02 gamma 95% Approximate Gamma UCL 4.4E+02 1.8E+02 4.4E+02
RM 10 West Total PCB Congeners pg/g 4 0 0 1.3E+05 3.4E+05 -- Fewer than 5 detects -- 1.3E+05 3.4E+05
RM 10 West Total PCBs, Adjusted pg/g 4 0 0 1.3E+05 3.3E+05 -- Fewer than 5 detects -- 1.3E+05 3.3E+05
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 10 West Dioxin/Furan          
RM 10 West Total Dioxin/Furan TEQ pg/g 3 0 0 5.1E+00 9.9E+00 -- Fewer than 5 detects -- 5.1E+00 9.9E+00
RM 10 West Total PCB TEQ pg/g 4 0 0 1.8E+00 3.0E+00 -- Fewer than 5 detects -- 1.8E+00 3.0E+00
RM 10 West Pesticides          
RM 10 West Aldrin ug/kg 9 8 2 1.5E-01 5.0E-01 -- Fewer than 5 detects -- 1.5E-01 5.0E-01
RM 10 West Dieldrin ug/kg 9 9 ND ND ND -- Fewer than 5 detects -- ND ND
RM 10 West Total DDT ug/kg 9 2 0 4.7E+00 9.3E+00 normal 95% KM (t) UCL 6.7E+00 4.7E+00 6.7E+00
RM 10 West Conventionals          
RM 10 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 10 East Metals      
RM 10 East Arsenic mg/kg 9 0 0 3.0E+00 3.9E+00 non-parametric 95% Student's-t UCL 3.5E+00 3.0E+00 3.5E+00
RM 10 East Lead mg/kg 9 0 0 1.8E+01 3.0E+01 normal 95% Student's-t UCL 2.1E+01 1.8E+01 2.1E+01
RM 10 East Mercury mg/kg 9 0 0 6.8E-02 1.4E-01 normal 95% Student's-t UCL 9.0E-02 6.8E-02 9.0E-02
RM 10 East Thallium mg/kg NA NA NA NA NA -- -- -- NA NA
RM 10 East Butyltins          
RM 10 East Tributyltin ion ug/kg 1 1 ND ND ND -- Fewer than 5 detects -- ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons          
RM 10 East Benzo(a)anthracene ug/kg 9 0 0 1.2E+02 4.5E+02 gamma 95% Approximate Gamma UCL 2.7E+02 1.2E+02 2.7E+02
RM 10 East Benzo(a)pyrene ug/kg 9 0 0 1.4E+02 6.1E+02 gamma 95% Approximate Gamma UCL 3.5E+02 1.4E+02 3.5E+02
RM 10 East Benzo(b)fluoranthene ug/kg 9 0 0 1.7E+02 6.5E+02 gamma 95% Approximate Gamma UCL 4.0E+02 1.7E+02 4.0E+02
RM 10 East Benzo(k)fluoranthene ug/kg 9 0 0 6.3E+01 2.0E+02 normal 95% Student's-t UCL 1.0E+02 6.3E+01 1.0E+02
RM 10 East Dibenzo(a,h)anthracene ug/kg 9 0 0 2.3E+01 8.5E+01 gamma 95% Approximate Gamma UCL 5.2E+01 2.3E+01 5.2E+01
RM 10 East Indeno(1,2,3-cd)pyrene ug/kg 9 0 0 1.2E+02 4.8E+02 gamma 95% Approximate Gamma UCL 2.8E+02 1.2E+02 2.8E+02
RM 10 East Naphthalene ug/kg 9 3 0 1.2E+01 4.5E+01 gamma 95% KM (Percentile Bootstrap) UCL 2.2E+01 1.2E+01 2.2E+01
RM 10 East Phthalates          
RM 10 East Bis(2-ethylhexyl) phthalate ug/kg 9 2 1 1.3E+02 3.4E+02 gamma 95% KM (BCA) UCL 1.9E+02 1.3E+02 1.9E+02
RM 10 East Polychlorinated Biphenyls          
RM 10 East Total Aroclors ug/kg 9 0 0 3.4E+01 8.6E+01 normal 95% Student's-t UCL 4.8E+01 3.4E+01 4.8E+01
RM 10 East Total PCB Congeners pg/g 4 0 0 3.0E+04 3.8E+04 -- Fewer than 5 detects -- 3.0E+04 3.8E+04
RM 10 East Total PCBs, Adjusted pg/g 4 0 0 2.8E+04 3.7E+04 -- Fewer than 5 detects -- 2.8E+04 3.7E+04
RM 10 East Dioxin/Furan          
RM 10 East Total Dioxin/Furan TEQ pg/g 1 0 0 5.4E-01 5.4E-01 -- Fewer than 5 detects -- 5.4E-01 5.4E-01
RM 10 East Total PCB TEQ pg/g 4 0 0 6.9E-01 8.0E-01 -- Fewer than 5 detects -- 6.9E-01 8.0E-01
RM 10 East Pesticides          
RM 10 East Aldrin ug/kg 9 8 5 4.0E-02 8.3E-02 -- Fewer than 5 detects -- 4.0E-02 8.3E-02
RM 10 East Dieldrin ug/kg 9 8 5 4.7E-02 9.4E-02 -- Fewer than 5 detects -- 4.7E-02 9.4E-02
RM 10 East Total DDT ug/kg 9 5 4 5.3E-01 7.7E-01 -- Fewer than 5 detects -- 5.3E-01 7.7E-01
RM 10 East Conventionals          
RM 10 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
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Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 10.5 West Metals      
RM 10.5 West Arsenic mg/kg 11 0 0 4.0E+00 7.7E+00 non-parametric 95% Student's-t UCL 4.7E+00 4.0E+00 4.7E+00
RM 10.5 West Lead mg/kg 11 0 0 1.3E+01 1.8E+01 normal 95% Student's-t UCL 1.4E+01 1.3E+01 1.4E+01
RM 10.5 West Mercury mg/kg 11 0 0 6.9E-02 9.9E-02 normal 95% Student's-t UCL 7.7E-02 6.9E-02 7.7E-02
RM 10.5 West Thallium mg/kg NA NA NA NA NA -- -- -- NA NA
RM 10.5 West Butyltins          
RM 10.5 West Tributyltin ion ug/kg NA NA NA NA NA -- -- -- NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons          
RM 10.5 West Benzo(a)anthracene ug/kg 11 0 0 2.8E+01 1.3E+02 lognormal 95% Chebyshev (MVUE) UCL 6.1E+01 2.8E+01 6.1E+01
RM 10.5 West Benzo(a)pyrene ug/kg 11 0 0 2.6E+01 1.1E+02 gamma 95% Approximate Gamma UCL 4.8E+01 2.6E+01 4.8E+01
RM 10.5 West Benzo(b)fluoranthene ug/kg 11 0 0 3.5E+01 1.5E+02 gamma 95% Approximate Gamma UCL 6.8E+01 3.5E+01 6.8E+01
RM 10.5 West Benzo(k)fluoranthene ug/kg 11 0 0 1.3E+01 4.2E+01 approx. gamma 95% Approximate Gamma UCL 2.0E+01 1.3E+01 2.0E+01
RM 10.5 West Dibenzo(a,h)anthracene ug/kg 11 0 0 4.4E+00 2.0E+01 gamma 95% Approximate Gamma UCL 7.9E+00 4.4E+00 7.9E+00
RM 10.5 West Indeno(1,2,3-cd)pyrene ug/kg 11 0 0 2.2E+01 9.3E+01 gamma 95% Approximate Gamma UCL 3.7E+01 2.2E+01 3.7E+01
RM 10.5 West Naphthalene ug/kg 11 7 0 2.7E+01 2.6E+02 -- Fewer than 5 detects -- 2.7E+01 2.6E+02
RM 10.5 West Phthalates          
RM 10.5 West Bis(2-ethylhexyl) phthalate ug/kg 11 4 0 1.4E+02 5.9E+02 non-parametric 95% KM (BCA) UCL 2.5E+02 1.4E+02 2.5E+02
RM 10.5 West Polychlorinated Biphenyls          
RM 10.5 West Total Aroclors ug/kg 11 0 0 3.2E+01 5.6E+01 normal 95% Student's-t UCL 3.9E+01 3.2E+01 3.9E+01
RM 10.5 West Total PCB Congeners pg/g 1 0 0 3.1E+04 3.1E+04 -- Fewer than 5 detects -- 3.1E+04 3.1E+04
RM 10.5 West Total PCBs, Adjusted pg/g 1 0 0 2.9E+04 2.9E+04 -- Fewer than 5 detects -- 2.9E+04 2.9E+04
RM 10.5 West Dioxin/Furan          
RM 10.5 West Total Dioxin/Furan TEQ pg/g NA NA NA NA NA -- -- -- NA NA
RM 10.5 West Total PCB TEQ pg/g 1 0 0 6.9E-01 6.9E-01 -- Fewer than 5 detects -- 6.9E-01 6.9E-01
RM 10.5 West Pesticides          
RM 10.5 West Aldrin ug/kg 11 10 1 2.0E-01 9.3E-01 -- Fewer than 5 detects -- 2.0E-01 9.3E-01
RM 10.5 West Dieldrin ug/kg 11 11 ND ND ND -- Fewer than 5 detects -- ND ND
RM 10.5 West Total DDT ug/kg 11 3 0 1.7E+00 6.0E+00 normal 95% KM (t) UCL 2.7E+00 1.7E+00 2.7E+00
RM 10.5 West Conventionals          
RM 10.5 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 10.5 East Metals      
RM 10.5 East Arsenic mg/kg 6 0 0 3.1E+00 3.4E+00 normal 95% Student's-t UCL 3.3E+00 3.1E+00 3.3E+00
RM 10.5 East Lead mg/kg 6 0 0 1.2E+01 1.5E+01 normal 95% Student's-t UCL 1.4E+01 1.2E+01 1.4E+01
RM 10.5 East Mercury mg/kg 6 0 0 6.1E-02 8.0E-02 normal 95% Student's-t UCL 7.4E-02 6.1E-02 7.4E-02
RM 10.5 East Thallium mg/kg NA NA NA NA NA -- -- -- NA NA
RM 10.5 East Butyltins          
RM 10.5 East Tributyltin ion ug/kg NA NA NA NA NA -- -- -- NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons          
RM 10.5 East Benzo(a)anthracene ug/kg 6 0 0 3.9E+01 1.3E+02 gamma 95% Approximate Gamma UCL 1.0E+02 3.9E+01 1.0E+02
RM 10.5 East Benzo(a)pyrene ug/kg 6 0 0 3.4E+01 8.9E+01 gamma 95% Approximate Gamma UCL 7.1E+01 3.4E+01 7.1E+01
RM 10.5 East Benzo(b)fluoranthene ug/kg 6 0 0 5.0E+01 1.4E+02 gamma 95% Approximate Gamma UCL 1.1E+02 5.0E+01 1.1E+02
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Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 10.5 East Benzo(k)fluoranthene ug/kg 6 0 0 2.5E+01 8.6E+01 gamma 95% Approximate Gamma UCL 7.2E+01 2.5E+01 7.2E+01
RM 10.5 East Dibenzo(a,h)anthracene ug/kg 6 0 0 5.5E+00 1.4E+01 normal 95% Student's-t UCL 9.2E+00 5.5E+00 9.2E+00
RM 10.5 East Indeno(1,2,3-cd)pyrene ug/kg 6 0 0 2.7E+01 7.2E+01 normal 95% Student's-t UCL 4.7E+01 2.7E+01 4.7E+01
RM 10.5 East Naphthalene ug/kg 6 5 4 3.5E+00 5.2E+00 -- Fewer than 5 detects -- 3.5E+00 5.2E+00
RM 10.5 East Phthalates          
RM 10.5 East Bis(2-ethylhexyl) phthalate ug/kg 6 5 1 4.6E+01 1.1E+02 -- Fewer than 5 detects -- 4.6E+01 1.1E+02
RM 10.5 East Polychlorinated Biphenyls          
RM 10.5 East Total Aroclors ug/kg 6 0 0 5.2E+01 2.0E+02 gamma 95% Approximate Gamma UCL 1.5E+02 5.2E+01 1.5E+02
RM 10.5 East Total PCB Congeners pg/g 2 0 0 2.9E+04 4.2E+04 -- Fewer than 5 detects -- 2.9E+04 4.2E+04
RM 10.5 East Total PCBs, Adjusted pg/g 2 0 0 2.8E+04 4.1E+04 -- Fewer than 5 detects -- 2.8E+04 4.1E+04
RM 10.5 East Dioxin/Furan          
RM 10.5 East Total Dioxin/Furan TEQ pg/g NA NA NA NA NA -- -- -- NA NA
RM 10.5 East Total PCB TEQ pg/g 2 0 0 3.5E-01 3.9E-01 -- Fewer than 5 detects -- 3.5E-01 3.9E-01
RM 10.5 East Pesticides          
RM 10.5 East Aldrin ug/kg 6 6 ND ND ND -- Fewer than 5 detects -- ND ND
RM 10.5 East Dieldrin ug/kg 6 6 ND ND ND -- Fewer than 5 detects -- ND ND
RM 10.5 East Total DDT ug/kg 6 1 0 2.8E+00 1.3E+01 gamma 95% KM (Chebyshev) UCL 1.2E+01 2.8E+00 1.2E+01
RM 10.5 East Conventionals          
RM 10.5 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 11 West Metals      
RM 11 West Arsenic mg/kg 7 0 0 3.4E+00 4.0E+00 normal 95% Student's-t UCL 3.6E+00 3.4E+00 3.6E+00
RM 11 West Lead mg/kg 7 0 0 1.4E+01 1.9E+01 normal 95% Student's-t UCL 1.6E+01 1.4E+01 1.6E+01
RM 11 West Mercury mg/kg 7 0 0 5.6E-02 8.7E-02 normal 95% Student's-t UCL 6.9E-02 5.6E-02 6.9E-02
RM 11 West Thallium mg/kg NA NA NA NA NA -- -- -- NA NA
RM 11 West Butyltins          
RM 11 West Tributyltin ion ug/kg NA NA NA NA NA -- -- -- NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons          
RM 11 West Benzo(a)anthracene ug/kg 7 0 0 6.2E+01 3.0E+02 gamma 95% Approximate Gamma UCL 2.0E+02 6.2E+01 2.0E+02
RM 11 West Benzo(a)pyrene ug/kg 7 0 0 6.6E+01 3.3E+02 approx. gamma 95% Approximate Gamma UCL 2.2E+02 6.6E+01 2.2E+02
RM 11 West Benzo(b)fluoranthene ug/kg 7 0 0 4.0E+01 1.4E+02 gamma 95% Approximate Gamma UCL 1.0E+02 4.0E+01 1.0E+02
RM 11 West Benzo(k)fluoranthene ug/kg 7 0 0 3.7E+01 1.7E+02 approx. gamma 95% Approximate Gamma UCL 1.1E+02 3.7E+01 1.1E+02
RM 11 West Dibenzo(a,h)anthracene ug/kg 7 0 0 8.8E+00 4.1E+01 gamma 95% Approximate Gamma UCL 2.7E+01 8.8E+00 2.7E+01
RM 11 West Indeno(1,2,3-cd)pyrene ug/kg 7 0 0 4.0E+01 1.8E+02 gamma 95% Approximate Gamma UCL 1.2E+02 4.0E+01 1.2E+02
RM 11 West Naphthalene ug/kg 7 5 0 5.4E+01 3.2E+02 -- Fewer than 5 detects -- 5.4E+01 3.2E+02
RM 11 West Phthalates          
RM 11 West Bis(2-ethylhexyl) phthalate ug/kg 7 0 0 3.7E+02 1.1E+03 approx. gamma 95% Approximate Gamma UCL 1.0E+03 3.7E+02 1.0E+03
RM 11 West Polychlorinated Biphenyls          
RM 11 West Total Aroclors ug/kg 7 0 0 2.8E+01 4.1E+01 normal 95% Student's-t UCL 3.5E+01 2.8E+01 3.5E+01
RM 11 West Total PCB Congeners pg/g NA NA NA NA NA -- -- -- NA NA
RM 11 West Total PCBs, Adjusted pg/g NA NA NA NA NA -- -- -- NA NA
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RM 11 West Dioxin/Furan          
RM 11 West Total Dioxin/Furan TEQ pg/g NA NA NA NA NA -- -- -- NA NA
RM 11 West Total PCB TEQ pg/g NA NA NA NA NA -- -- -- NA NA
RM 11 West Pesticides          
RM 11 West Aldrin ug/kg 7 7 ND ND ND -- Fewer than 5 detects -- ND ND
RM 11 West Dieldrin ug/kg 7 6 0 5.7E-01 2.5E+00 -- Fewer than 5 detects -- 5.7E-01 2.5E+00
RM 11 West Total DDT ug/kg 7 3 0 1.3E+00 2.1E+00 -- Fewer than 5 detects -- 1.3E+00 2.1E+00
RM 11 West Conventionals          
RM 11 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 11 East Metals      
RM 11 East Arsenic mg/kg 5 0 0 2.7E+00 3.3E+00 normal 95% Student's-t UCL 3.2E+00 2.7E+00 3.2E+00
RM 11 East Lead mg/kg 5 0 0 7.2E+01 1.8E+02 normal 95% Student's-t UCL 1.4E+02 7.2E+01 1.4E+02
RM 11 East Mercury mg/kg 5 0 0 7.0E-02 1.3E-01 normal 95% Student's-t UCL 1.1E-01 7.0E-02 1.1E-01
RM 11 East Thallium mg/kg 2 0 0 6.4E-02 7.2E-02 -- Fewer than 5 detects -- 6.4E-02 7.2E-02
RM 11 East Butyltins          
RM 11 East Tributyltin ion ug/kg 2 0 0 4.0E+00 5.8E+00 -- Fewer than 5 detects -- 4.0E+00 5.8E+00
RM 11 East Polynuclear Aromatic Hydrocarbons          
RM 11 East Benzo(a)anthracene ug/kg 5 0 0 8.3E+01 2.2E+02 normal 95% Student's-t UCL 1.6E+02 8.3E+01 1.6E+02
RM 11 East Benzo(a)pyrene ug/kg 5 0 0 5.5E+01 1.2E+02 lognormal 95% H-UCL 1.2E+02 5.5E+01 1.2E+02
RM 11 East Benzo(b)fluoranthene ug/kg 5 0 0 1.3E+02 3.4E+02 normal 95% Student's-t UCL 2.5E+02 1.3E+02 2.5E+02
RM 11 East Benzo(k)fluoranthene ug/kg 4 0 0 3.7E+01 9.4E+01 -- Fewer than 5 detects -- 3.7E+01 9.4E+01
RM 11 East Dibenzo(a,h)anthracene ug/kg 5 0 0 1.2E+01 2.2E+01 normal 95% Student's-t UCL 2.0E+01 1.2E+01 2.0E+01
RM 11 East Indeno(1,2,3-cd)pyrene ug/kg 5 0 0 3.8E+01 6.4E+01 normal 95% Student's-t UCL 5.3E+01 3.8E+01 5.3E+01
RM 11 East Naphthalene ug/kg 5 1 0 1.2E+01 3.0E+01 -- Fewer than 5 detects -- 1.2E+01 3.0E+01
RM 11 East Phthalates          
RM 11 East Bis(2-ethylhexyl) phthalate ug/kg 5 2 2 9.4E+01 1.4E+02 -- Fewer than 5 detects -- 9.4E+01 1.4E+02
RM 11 East Polychlorinated Biphenyls          
RM 11 East Total Aroclors ug/kg 5 0 0 1.1E+03 3.8E+03 gamma 95% Approximate Gamma UCL 6.3E+03 1.1E+03 3.8E+03
RM 11 East Total PCB Congeners pg/g 4 0 0 2.4E+06 6.6E+06 -- Fewer than 5 detects -- 2.4E+06 6.6E+06
RM 11 East Total PCBs, Adjusted pg/g 4 0 0 2.3E+06 6.5E+06 -- Fewer than 5 detects -- 2.3E+06 6.5E+06
RM 11 East Dioxin/Furan          
RM 11 East Total Dioxin/Furan TEQ pg/g 2 0 0 2.0E+00 3.0E+00 -- Fewer than 5 detects -- 2.0E+00 3.0E+00
RM 11 East Total PCB TEQ pg/g 4 0 0 1.2E+01 3.1E+01 -- Fewer than 5 detects -- 1.2E+01 3.1E+01
RM 11 East Pesticides          
RM 11 East Aldrin ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
RM 11 East Dieldrin ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
RM 11 East Total DDT ug/kg 5 1 0 9.9E+01 3.8E+02 -- Fewer than 5 detects -- 9.9E+01 3.8E+02
RM 11 East Conventionals          
RM 11 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA
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RM 11.5 West Metals      
RM 11.5 West Arsenic mg/kg 4 0 0 3.0E+00 3.5E+00 -- Fewer than 5 detects -- 3.0E+00 3.5E+00
RM 11.5 West Lead mg/kg 4 0 0 1.0E+01 1.2E+01 -- Fewer than 5 detects -- 1.0E+01 1.2E+01
RM 11.5 West Mercury mg/kg 4 1 1 3.0E-02 3.1E-02 -- Fewer than 5 detects -- 3.0E-02 3.1E-02
RM 11.5 West Thallium mg/kg 1 0 0 6.1E-02 6.1E-02 -- Fewer than 5 detects -- 6.1E-02 6.1E-02
RM 11.5 West Butyltins          
RM 11.5 West Tributyltin ion ug/kg 1 1 ND ND ND -- Fewer than 5 detects -- ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons          
RM 11.5 West Benzo(a)anthracene ug/kg 4 0 0 9.5E+00 1.6E+01 -- Fewer than 5 detects -- 9.5E+00 1.6E+01
RM 11.5 West Benzo(a)pyrene ug/kg 4 0 0 1.1E+01 1.8E+01 -- Fewer than 5 detects -- 1.1E+01 1.8E+01
RM 11.5 West Benzo(b)fluoranthene ug/kg 4 1 0 9.7E+00 1.7E+01 -- Fewer than 5 detects -- 9.7E+00 1.7E+01
RM 11.5 West Benzo(k)fluoranthene ug/kg 4 1 0 6.4E+00 1.4E+01 -- Fewer than 5 detects -- 6.4E+00 1.4E+01
RM 11.5 West Dibenzo(a,h)anthracene ug/kg 4 2 0 1.2E+00 2.9E+00 -- Fewer than 5 detects -- 1.2E+00 2.9E+00
RM 11.5 West Indeno(1,2,3-cd)pyrene ug/kg 4 0 0 7.4E+00 1.4E+01 -- Fewer than 5 detects -- 7.4E+00 1.4E+01
RM 11.5 West Naphthalene ug/kg 4 2 0 3.3E+00 6.4E+00 -- Fewer than 5 detects -- 3.3E+00 6.4E+00
RM 11.5 West Phthalates          
RM 11.5 West Bis(2-ethylhexyl) phthalate ug/kg 4 1 0 1.8E+02 5.2E+02 -- Fewer than 5 detects -- 1.8E+02 5.2E+02
RM 11.5 West Polychlorinated Biphenyls          
RM 11.5 West Total Aroclors ug/kg 4 1 0 1.2E+01 2.4E+01 -- Fewer than 5 detects -- 1.2E+01 2.4E+01
RM 11.5 West Total PCB Congeners pg/g 1 0 0 6.3E+04 6.3E+04 -- Fewer than 5 detects -- 6.3E+04 6.3E+04
RM 11.5 West Total PCBs, Adjusted pg/g 1 0 0 6.2E+04 6.2E+04 -- Fewer than 5 detects -- 6.2E+04 6.2E+04
RM 11.5 West Dioxin/Furan          
RM 11.5 West Total Dioxin/Furan TEQ pg/g 1 0 0 1.8E-01 1.8E-01 -- Fewer than 5 detects -- 1.8E-01 1.8E-01
RM 11.5 West Total PCB TEQ pg/g 1 0 0 2.9E-01 2.9E-01 -- Fewer than 5 detects -- 2.9E-01 2.9E-01
RM 11.5 West Pesticides          
RM 11.5 West Aldrin ug/kg 4 4 ND ND ND -- Fewer than 5 detects -- ND ND
RM 11.5 West Dieldrin ug/kg 4 3 3 9.0E-02 9.0E-02 -- Fewer than 5 detects -- 9.0E-02 9.0E-02
RM 11.5 West Total DDT ug/kg 4 1 0 9.8E-01 1.9E+00 -- Fewer than 5 detects -- 9.8E-01 1.9E+00
RM 11.5 West Conventionals          
RM 11.5 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 12 West Metals      
RM 12 West Arsenic mg/kg 8 0 0 3.2E+00 4.9E+00 normal 95% Student's-t UCL 3.9E+00 3.2E+00 3.9E+00
RM 12 West Lead mg/kg 8 0 0 3.7E+01 8.6E+01 normal 95% Student's-t UCL 5.5E+01 3.7E+01 5.5E+01
RM 12 West Mercury mg/kg 8 0 0 2.9E-01 1.3E+00 gamma  95% Approximate Gamma UCL 7.4E-01 2.9E-01 7.4E-01
RM 12 West Thallium mg/kg 1 0 0 7.8E-02 7.8E-02 -- Fewer than 5 detects -- 7.8E-02 7.8E-02
RM 12 West Butyltins          
RM 12 West Tributyltin ion ug/kg 1 1 ND ND ND -- Fewer than 5 detects -- ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons          
RM 12 West Benzo(a)anthracene ug/kg 8 0 0 2.6E+02 1.7E+03 lognormal 95% Chebyshev (MVUE) UCL 1.2E+03 2.6E+02 1.2E+03
RM 12 West Benzo(a)pyrene ug/kg 8 0 0 4.1E+02 2.8E+03 lognormal 95% Chebyshev (MVUE) UCL 1.9E+03 4.1E+02 1.9E+03
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 12 West Benzo(b)fluoranthene ug/kg 8 0 0 3.5E+02 2.4E+03 lognormal 95% Chebyshev (MVUE) UCL 1.6E+03 3.5E+02 1.6E+03
RM 12 West Benzo(k)fluoranthene ug/kg 8 0 0 1.2E+02 6.7E+02 gamma 95% Adjusted Gamma UCL 5.9E+02 1.2E+02 5.9E+02
RM 12 West Dibenzo(a,h)anthracene ug/kg 8 2 0 3.2E+01 2.1E+02 lognormal 95% KM (Chebyshev) UCL 1.5E+02 3.2E+01 1.5E+02
RM 12 West Indeno(1,2,3-cd)pyrene ug/kg 8 0 0 3.4E+02 2.3E+03 lognormal 95% Chebyshev (MVUE) UCL 7.6E+02 3.4E+02 7.6E+02
RM 12 West Naphthalene ug/kg 8 1 0 4.5E+01 2.0E+02 gamma 95% KM (Chebyshev) UCL 1.5E+02 4.5E+01 1.5E+02
RM 12 West Phthalates          
RM 12 West Bis(2-ethylhexyl) phthalate ug/kg 8 4 2 8.0E+01 1.9E+02 -- Fewer than 5 detects -- 8.0E+01 1.9E+02
RM 12 West Polychlorinated Biphenyls          
RM 12 West Total Aroclors ug/kg 8 1 0 7.0E+01 2.0E+02 normal 95% KM (t) UCL 1.2E+02 7.0E+01 1.2E+02
RM 12 West Total PCB Congeners pg/g 1 0 0 7.4E+03 7.4E+03 -- Fewer than 5 detects -- 7.4E+03 7.4E+03
RM 12 West Total PCBs, Adjusted pg/g 1 0 0 6.9E+03 6.9E+03 -- Fewer than 5 detects -- 6.9E+03 6.9E+03
RM 12 West Dioxin/Furan          
RM 12 West Total Dioxin/Furan TEQ pg/g 1 0 0 1.7E-01 1.7E-01 -- Fewer than 5 detects -- 1.7E-01 1.7E-01
RM 12 West Total PCB TEQ pg/g 1 0 0 4.5E-01 4.5E-01 -- Fewer than 5 detects -- 4.5E-01 4.5E-01
RM 12 West Pesticides          
RM 12 West Aldrin ug/kg 8 4 0 3.2E-01 7.0E-01 -- Fewer than 5 detects -- 3.2E-01 7.0E-01
RM 12 West Dieldrin ug/kg 8 8 ND ND ND -- Fewer than 5 detects -- ND ND
RM 12 West Total DDT ug/kg 8 1 0 5.9E+00 1.7E+01 normal 95% KM (t) UCL 9.5E+00 5.9E+00 9.5E+00
RM 12 West Conventionals          
RM 12 West Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
RM 12 East Metals      
RM 12 East Arsenic mg/kg 2 0 0 2.3E+00 2.6E+00 -- Fewer than 5 detects -- 2.3E+00 2.6E+00
RM 12 East Lead mg/kg 2 0 0 7.8E+01 9.0E+01 -- Fewer than 5 detects -- 7.8E+01 9.0E+01
RM 12 East Mercury mg/kg 2 0 0 4.5E-02 6.5E-02 -- Fewer than 5 detects -- 4.5E-02 6.5E-02
RM 12 East Thallium mg/kg 2 0 0 7.6E-02 8.1E-02 -- Fewer than 5 detects -- 7.6E-02 8.1E-02
RM 12 East Butyltins          
RM 12 East Tributyltin ion ug/kg 2 0 0 4.0E+00 4.8E+00 -- Fewer than 5 detects -- 4.0E+00 4.8E+00
RM 12 East Polynuclear Aromatic Hydrocarbons          
RM 12 East Benzo(a)anthracene ug/kg 2 0 0 1.8E+01 1.8E+01 -- Fewer than 5 detects -- 1.8E+01 1.8E+01
RM 12 East Benzo(a)pyrene ug/kg 2 0 0 1.9E+01 1.9E+01 -- Fewer than 5 detects -- 1.9E+01 1.9E+01
RM 12 East Benzo(b)fluoranthene ug/kg 2 0 0 2.7E+01 2.7E+01 -- Fewer than 5 detects -- 2.7E+01 2.7E+01
RM 12 East Benzo(k)fluoranthene ug/kg 2 0 0 7.8E+00 8.4E+00 -- Fewer than 5 detects -- 7.8E+00 8.4E+00
RM 12 East Dibenzo(a,h)anthracene ug/kg 2 0 0 4.0E+00 4.5E+00 -- Fewer than 5 detects -- 4.0E+00 4.5E+00
RM 12 East Indeno(1,2,3-cd)pyrene ug/kg 2 0 0 1.6E+01 1.7E+01 -- Fewer than 5 detects -- 1.6E+01 1.7E+01
RM 12 East Naphthalene ug/kg 2 0 0 2.6E+01 4.2E+01 -- Fewer than 5 detects -- 2.6E+01 4.2E+01
RM 12 East Phthalates          
RM 12 East Bis(2-ethylhexyl) phthalate ug/kg 2 0 0 9.2E+03 1.8E+04 -- Fewer than 5 detects -- 9.2E+03 1.8E+04
RM 12 East Polychlorinated Biphenyls          
RM 12 East Total Aroclors ug/kg 2 0 0 1.6E+02 1.8E+02 -- Fewer than 5 detects -- 1.6E+02 1.8E+02
RM 12 East Total PCB Congeners pg/g 2 0 0 7.6E+05 9.1E+05 -- Fewer than 5 detects -- 7.6E+05 9.1E+05
RM 12 East Total PCBs, Adjusted pg/g 2 0 0 7.5E+05 9.0E+05 -- Fewer than 5 detects -- 7.5E+05 9.0E+05
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TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 12 East Dioxin/Furan          
RM 12 East Total Dioxin/Furan TEQ pg/g 2 0 0 1.7E+00 1.7E+00 -- Fewer than 5 detects -- 1.7E+00 1.7E+00
RM 12 East Total PCB TEQ pg/g 2 0 0 3.9E+00 4.6E+00 -- Fewer than 5 detects -- 3.9E+00 4.6E+00
RM 12 East Pesticides          
RM 12 East Aldrin ug/kg 2 2 ND ND ND -- Fewer than 5 detects -- ND ND
RM 12 East Dieldrin ug/kg 2 2 ND ND ND -- Fewer than 5 detects -- ND ND
RM 12 East Total DDT ug/kg 2 1 1 9.4E+00 9.4E+00 -- Fewer than 5 detects -- 9.4E+00 9.4E+00
RM 12 East Conventionals          
RM 12 East Perchlorate ug/kg NA NA NA NA NA -- -- -- NA NA

         
Study Area-Wideh Metals      
Study Area-Wideh Arsenic mg/kg 1027 112 0 4.7E+00 7.6E+01 non-parametric 95% KM (BCA) UCL 5.0E+00 4.7E+00 5.0E+00
Study Area-Wideh Lead mg/kg 1015 3 0 5.2E+01 1.3E+04 non-parametric 95% KM (BCA) UCL 8.1E+01 5.2E+01 8.1E+01
Study Area-Wideh Mercury mg/kg 1003 53 0 1.7E-01 6.5E+01 non-parametric 95% KM (BCA) UCL 3.0E-01 1.7E-01 3.0E-01
Study Area-Wideh Thallium mg/kg 190 28 0 7.1E+00 2.7E+01 non-parametric 95% KM (Chebyshev) UCL 9.2E+00 7.1E+00 9.2E+00
Study Area-Wideh Butyltins          
Study Area-Wideh Tributyltin ion ug/kg 236 13 0 6.1E+02 4.7E+04 non-parametric 95% KM (Chebyshev) UCL 1.8E+03 6.1E+02 1.8E+03
Study Area-Wideh Polynuclear Aromatic Hydrocarbons          
Study Area-Wideh Benzo(a)anthracene ug/kg 1062 30 0 1.4E+03 1.2E+05 non-parametric 95% KM (Chebyshev) UCL 2.6E+03 1.4E+03 2.6E+03
Study Area-Wideh Benzo(a)pyrene ug/kg 1062 36 0 1.8E+03 1.6E+05 non-parametric 95% KM (Chebyshev) UCL 3.1E+03 1.8E+03 3.1E+03
Study Area-Wideh Benzo(b)fluoranthene ug/kg 1062 25 0 1.4E+03 1.3E+05 non-parametric 95% KM (Chebyshev) UCL 2.5E+03 1.4E+03 2.5E+03
Study Area-Wideh Benzo(k)fluoranthene ug/kg 958 19 0 9.3E+02 8.9E+04 non-parametric 95% KM (Chebyshev) UCL 1.7E+03 9.3E+02 1.7E+03
Study Area-Wideh Dibenzo(a,h)anthracene ug/kg 1062 152 0 1.9E+02 1.5E+04 non-parametric 95% KM (Chebyshev) UCL 3.2E+02 1.9E+02 3.2E+02
Study Area-Wideh Indeno(1,2,3-cd)pyrene ug/kg 1062 50 0 1.2E+03 1.3E+05 non-parametric 95% KM (Chebyshev) UCL 2.2E+03 1.2E+03 2.2E+03
Study Area-Wideh Naphthalene ug/kg 1066 311 0 5.0E+02 1.0E+05 non-parametric 95% KM (Chebyshev) UCL 1.2E+03 5.0E+02 1.2E+03
Study Area-Wideh Phthalates          
Study Area-Wideh Bis(2-ethylhexyl) phthalate ug/kg 1003 389 0 9.6E+02 4.4E+05 non-parametric 95% KM (Chebyshev) UCL 2.9E+03 9.6E+02 2.9E+03
Study Area-Wideh Polychlorinated Biphenyls          
Study Area-Wideh Total Aroclors ug/kg 785 159 0 1.9E+02 3.1E+04 non-parametric 95% KM (Chebyshev) UCL 3.6E+02 1.9E+02 3.6E+02
Study Area-Wideh Total PCB Congeners pg/g 200 0 0 5.6E+05 3.5E+07 non-parametric 95% KM (Chebyshev) UCL 1.4E+06 5.6E+05 1.4E+06
Study Area-Wideh Total PCBs, Adjusted pg/g 200 0 0 5.4E+05 3.4E+07 non-parametric 95% KM (Chebyshev) UCL 1.4E+06 5.4E+05 1.4E+06
Study Area-Wideh Dioxin/Furan          
Study Area-Wideh Total Dioxin/Furan TEQ pg/g 158 0 0 1.0E+02 1.4E+04 non-parametric 95% KM (Chebyshev) UCL 4.9E+02 1.0E+02 4.9E+02
Study Area-Wideh Total PCB TEQ pg/g 200 0 0 6.6E+00 2.4E+02 non-parametric 95% KM (Chebyshev) UCL 1.4E+01 6.6E+00 1.4E+01
Study Area-Wideh Pesticides          
Study Area-Wideh Aldrin ug/kg 757 567 0 2.4E+00 6.9E+02 non-parametric 95% KM (Chebyshev) UCL 5.8E+00 2.4E+00 5.8E+00
Study Area-Wideh Dieldrin ug/kg 792 623 0 2.1E+00 3.6E+02 non-parametric 95% KM (Chebyshev) UCL 2.8E+00 2.1E+00 2.8E+00
Study Area-Wideh Total DDT ug/kg 844 189 0 1.4E+02 2.3E+04 non-parametric 95% KM (Chebyshev) UCL 3.0E+02 1.4E+02 3.0E+02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 36 of 37



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 3-4.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: In-Water Sediment  

Chemical of Total Arithmetic Maximum Detected
Potential Concern Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

Study Area-Wideh Conventionals          
Study Area-Wideh Perchlorate ug/kg 13 10 0 4.9E+04 2.7E+05 -- Fewer than 5 detects -- 4.9E+04 2.7E+05

 
Notes: 

a

b Total number of non-detects in the dataset. 
c Number of non-detects with detection limit exceeding the maximum detected concentration for the given exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
d Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
e

f 95% UCL not calculated for analytes with fewer than five detects.
g
h

Abbreviations:
-- = Not Applicable.  A  95% UCL could not be computed for the given data set.
95% UCL = 95% Upper confidence limit on the mean.
DDT = Dichlorodiphenyltrichloroethane.
MC - Multnomah Channel.
mg/kg = Milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not detected. Chemical not detected in given exposure area.
PCB = Polychlorinated Biphenyls.
pg/g = Picograms per gram.
RM = River mile.
SIL = Swan Island Lagoon.
TEQ = Toxic equivalents.
ug/kg = Micrograms per kilogram.

Study Area-wide data set includes samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.
"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.

Exposure points for in-water sediment are per half river mile, per side of river.  No samples within the human health data set were taken at exposure area of RM 11.5 East, and therefore it is not listed in the table.  In-water sediment data set for human health includes 
in-water sediment samples taken from less than 30.5 centimeters in depth and outside of the navigation channel. 

Use of Central Tendency (CT) exposure point concentrations is referred to as mean exposure, and use of Reasonable Maximum Exposure (RME) concentrations is referred to as 95% UCL/Max exposure for the purposes of the BHHRA.
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TABLE 3-5
Summary of Samples Used in the Calculation of Exposure Point Concentrations For Surface Water Exposure Scenarios

Sample Location Name River Mile Sample Event Sample Date Sample ID
Diver, 

Direct Contacta
Transient, 

Direct Contactb
Recreational Beach Users, 

Direct Contactc

Surface Water for 
Hypothetical Domestic 

Used

Transect Stations

W005 3.9 Round 3 surface water September 2006, Low Flow LW3-W2005-WS-Inte Y Y -- Y
LW3-W2005-WSXAD-Comb-Intf Y Y -- Y

Round 3 surface water November 2006, Stormwater Influenced LW3-W3005-WS-Int Y Y -- Y
LW3-W3005-WSXAD-Comb-Int Y Y -- Y

Round 3 surface water January or February 2007, High Flow LW3-W4005-WS-Int Y Y -- Y
LW3-W4005-WSXAD-Comb-Int Y Y -- Y

Round 3 surface water January 2006, High Flow LW3-W1005 Y Y -- Y
LW3-W1005-WSXAD-Combo Y Y -- Y

Round 2a surface water event 1 November 2004, Low Flow LW2-W005 Y Y -- Y
LW2-W005-WSXAD-Combo Y Y -- Y

Round 2a surface water event 2 March 2005, Low Flow LW2-W2005 Y Y -- Y
LW2-W2005-WSXAD-Combo Y Y -- Y

Round 2a surface water event 3 July 2005, Low Flow LW2-W3005 Y Y Y Y
LW2-W3005-WSXAD-Combo Y Y Y Y

W011 6.3 Round 3 surface water September 2006, Low Flow LW3-W2011-WS-Int Y Y -- Y
LW3-W2011-WSXAD-Comb-Int Y Y -- Y

Round 3 surface water November 2006, Stormwater Influenced LW3-W3011-WS-Int Y Y -- Y
LW3-W3011-WSXAD-Comb-Int Y Y -- Y

Round 3 surface water January or February 2007, High Flow LW3-W4011-WS-Int Y Y -- Y
LW3-W4011-WSXAD-Comb-Int Y Y -- Y

Round 2a surface water event 1 November 2004, Low Flow LW2-W011 Y Y -- Y
LW2-W011-WSXAD-Combo Y Y -- Y

Round 2a surface water event 2 March 2005, Low Flow LW2-W2011-WSXAD-Combo Y Y -- Y
LW2-W2011B Y Y -- Y

Round 2a surface water event 3 July 2005, Low Flow LW2-W3011 Y Y Y Y
LW2-W3011-WSXAD-Combo Y Y Y Y

W023 11 Round 3 surface water September 2006, Low Flow LW3-W2023-WS-Int Y Y -- Y
LW3-W2023-WSXAD-Comb-Int Y Y -- Y

Round 3 surface water November 2006, Stormwater Influenced LW3-W3023-WS-Int Y Y -- Y
LW3-W3023-WSXAD-Comb-Int Y Y -- Y

Round 3 surface water January or February 2007, High Flow LW3-W4023-WS-Int Y Y -- Y
LW3-W4023-WSXAD-Comb-Int Y Y -- Y

Round 3 surface water January 2006, High Flow LW3-W1023-WSXAD-Combo Y Y -- Y
LW3-W1023-1 Y Y -- Y
LW3-W1023-2 Y Y -- Y

Round 2a surface water event 1 November 2004, Low Flow LW2-W023 Y Y -- Y
LW2-W023-WSXAD-Combo Y Y -- Y

Round 2a surface water event 2 March 2005, Low Flow LW2-W2023 Y Y -- Y
LW2-W2023-WSXAD-Combo Y Y -- Y

Round 2a surface water event 3 July 2005, Low Flow LW2-W3023 Y Y Y Y
LW2-W3023-WSXAD-Combo Y Y Y Y

Exposure Scenario 
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TABLE 3-5
Summary of Samples Used in the Calculation of Exposure Point Concentrations For Surface Water Exposure Scenarios

Sample Location Name River Mile Sample Event Sample Date Sample ID
Diver, 

Direct Contacta
Transient, 

Direct Contactb
Recreational Beach Users, 

Direct Contactc

Surface Water for 
Hypothetical Domestic 

Used

Exposure Scenario 

W025 2 Round 3 surface water September 2006, Low Flow LW3-W2025-WS-Int Y Y -- Y
LW3-W2025-WSXAD-Comb-Int Y Y -- Y

Round 3 surface water November 2006, Stormwater Influenced LW3-W3025-WS-Int Y Y -- Y
LW3-W3025-WSXAD-Comb-Int Y Y -- Y

Round 3 surface water January or February 2007, High Flow LW3-W4025-WS-Int Y Y -- Y
LW3-W4025-WSXAD-Comb-Int Y Y -- Y

W027 2.9 MC Round 3 surface water September 2006, Low Flow LW3-W2027-WS-Int Y Y -- --
LW3-W2027-WSXAD-Comb-Int Y Y -- --

Round 3 surface water November 2006, Stormwater Influenced LW3-W3027-WS-Int Y Y -- --
LW3-W3027-WSXAD-Comb-Int Y Y -- --

Round 3 surface water January or February 2007, High Flow LW3-W4027-WS-Int Y Y -- --
LW3-W4027-WSXAD-Comb-Int Y Y -- --

W024 16 Round 3 surface water January 2006, High Flow LW3-W1024 -- -- -- --
LW3-W1024-WSXAD-Combo -- -- -- --

Single-Point Stations
W001 2 E Round 2a surface water event 1 November 2004, Low Flow LW2-W001 Y -- -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2001 Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3001 Y -- -- --

W002 2.2 W Round 2a surface water event 1 November 2004, Low Flow LW2-W002 Y -- -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2002-1 Y -- -- --

LW2-W2002-2 Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3002-1 Y -- -- --

LW2-W3002-2 Y -- -- --
W003 3 W Round 2a surface water event 1 November 2004, Low Flow LW2-W003 Y -- -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2003 Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3003 Y -- -- --

W004 3.7 E Round 2a surface water event 1 November 2004, Low Flow LW2-W004 Y -- -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2004-1 Y -- -- --

LW2-W2004-2 Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3004 Y -- -- --

W006 4 W Round 2a surface water event 1 November 2004, Low Flow LW2-W006 Y -- -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2006 Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3006 Y -- -- --

W007 4.4 E Round 2a surface water event 1 November 2004, Low Flow LW2-W007 Y -- -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2007 Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3007 Y -- -- --

W008 4.6 E Round 2a surface water event 1 November 2004, Low Flow LW2-W008 Y -- -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2008 Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3008 Y -- -- --

W009 5.6 W Round 2a surface water event 1 November 2004, Low Flow LW2-W009 Y -- -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2009 Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3009 Y -- -- --
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TABLE 3-5
Summary of Samples Used in the Calculation of Exposure Point Concentrations For Surface Water Exposure Scenarios

Sample Location Name River Mile Sample Event Sample Date Sample ID
Diver, 

Direct Contacta
Transient, 

Direct Contactb
Recreational Beach Users, 

Direct Contactc

Surface Water for 
Hypothetical Domestic 

Used

Exposure Scenario 

W010 5.7 E Round 2a surface water event 1 November 2004, Low Flow LW2-W010 Y -- -- Y
Cathedral Park Round 2a surface water event 2 March 2005, Low Flow LW2-W2010 Y -- -- Y

Round 2a surface water event 3 July 2005, Low Flow LW2-W3010 Y -- Y Y
W012 6.3 W Round 2a surface water event 1 November 2004, Low Flow LW2-W012 Y -- -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2012 Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3012 Y -- -- --

W013 6.7 E Round 2a surface water event 1 November 2004, Low Flow LW2-W013-1 Y -- -- --
LW2-W013-1-WSXAD-Combo Y -- -- --
LW2-W013-2 Y -- -- --
LW2-W013-2-WSXAD-Combo Y -- -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2013-1 Y -- -- --
LW2-W2013-1-WSXAD-Combo Y -- -- --
LW2-W2013-2 Y -- -- --
LW2-W2013-2-WSXAD-Combo Y -- -- --

Round 2a surface water event 3 July 2005, Low Flow LW2-W3013-1 Y -- -- --
LW2-W3013-1-WSXAD-Combo Y -- -- --

W014 6.7 E Round 2a surface water event 1 November 2004, Low Flow LW2-W014 Y Y -- Y
Willamette Cove Round 2a surface water event 2 March 2005, Low Flow LW2-W2014 Y Y -- Y

Round 2a surface water event 3 July 2005, Low Flow LW2-W3014 Y Y Y Y
W015 6.9 W Round 2a surface water event 1 November 2004, Low Flow LW2-W015 Y -- -- --

LW2-W015-WSXAD-Combo Y -- -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2015 Y -- -- --

LW2-W2015-WSXAD-Combo Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3015 Y -- -- --

LW2-W3015-WSXAD-Combo Y -- -- --
W016 7.2 W Round 2a surface water event 1 November 2004, Low Flow LW2-W016-1 Y -- -- --

LW2-W016-WSXAD-Combo Y -- -- --
LW2-W016-2 Y -- -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2016-1 Y -- -- --
LW2-W2016-WSXAD-Combo Y -- -- --
LW2-W2016-2 Y -- -- --

Round 2a surface water event 3 July 2005, Low Flow LW2-W3016-1 Y -- -- --
LW2-W3016-WSXAD-Combo Y -- -- --
LW2-W3016-2 Y -- -- --

W017 7.5 W Round 2a surface water event 1 November 2004, Low Flow LW2-W017 Y -- -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2017 Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3017 Y -- -- --

W018 8.3 SIL Round 2a surface water event 1 November 2004, Low Flow LW2-W018 Y -- -- --
SIL LW2-W018-WSXAD-Combo Y -- -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2018 Y -- -- --
LW2-W2018-WSXAD-Combo Y -- -- --

Round 2a surface water event 3 July 2005, Low Flow LW2-W3018 Y -- -- --
LW2-W3018-WSXAD-Combo Y -- -- --
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TABLE 3-5
Summary of Samples Used in the Calculation of Exposure Point Concentrations For Surface Water Exposure Scenarios

Sample Location Name River Mile Sample Event Sample Date Sample ID
Diver, 

Direct Contacta
Transient, 

Direct Contactb
Recreational Beach Users, 

Direct Contactc

Surface Water for 
Hypothetical Domestic 

Used

Exposure Scenario 

W019 8.6 W Round 2a surface water event 1 November 2004, Low Flow LW2-W019 Y -- -- --
Round 2a surface water event 2 March 2005, Low Flow LW2-W2019 Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3019 Y -- -- --

W020 9.1 SIL Round 2a surface water event 1 November 2004, Low Flow LW2-W020 Y -- -- Y
SIL Round 2a surface water event 2 March 2005, Low Flow LW2-W2020 Y -- -- Y

Round 2a surface water event 3 July 2005, Low Flow LW2-W3020 Y -- Y Y
W021 8.7 SIL Round 2a surface water event 1 November 2004, Low Flow LW2-W021 Y -- -- --
SIL Round 2a surface water event 2 March 2005, Low Flow LW2-W2021 Y -- -- --

Round 2a surface water event 3 July 2005, Low Flow LW2-W3021 Y -- -- --
W022 9.7 W Round 2a surface water event 1 November 2004, Low Flow LW2-W022 Y -- -- --

Round 2a surface water event 2 March 2005, Low Flow LW2-W2022 Y -- -- --
Round 2a surface water event 3 July 2005, Low Flow LW2-W3022 Y -- -- --

W026 2.1 E Round 3 surface water November 2006, Stormwater Influenced LW3-W3026-WS-Int Y -- -- --
LW3-W3026-WSXAD-Comb-Int Y -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4026-WS-Int Y -- -- --
LW3-W4026-WSXAD-Comb-Int Y -- -- --

W028 3.6 E Round 3 surface water November 2006, Stormwater Influenced LW3-W3028-WS-Int Y -- -- --
LW3-W3028-WSXAD-Comb-Int Y -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4028-WS-Int Y -- -- --
LW3-W4028-WSXAD-Comb-Int Y -- -- --

W029 4.4 W Round 3 surface water November 2006, Stormwater Influenced LW3-W3029-WS-Int Y -- -- --
LW3-W3029-WSXAD-Comb-Int Y -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4029-WS-Int Y -- -- --
LW3-W4029-WSXAD-Comb-Int Y -- -- --

W030 5.5 E Round 3 surface water November 2006, Stormwater Influenced LW3-W3030-WS-Int Y -- -- --
LW3-W3030-WSXAD-Comb-Int Y -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4030-WS-Int Y -- -- --
LW3-W4030-WSXAD-Comb-Int Y -- -- --

W031 6.1 W Round 3 surface water November 2006, Stormwater Influenced LW3-W3031-WS-Int Y -- -- --
LW3-W3031-WSXAD-Comb-Int Y -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4031-WS-Int Y -- -- --
LW3-W4031-WSXAD-Comb-Int Y -- -- --

W032 6.7 E Round 3 surface water November 2006, Stormwater Influenced LW3-W3032-WS-Int Y -- -- --
LW3-W3032-WSXAD-Comb-Int Y -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4032-WS-Int Y -- -- --
LW3-W4032-WSXAD-Comb-Int Y -- -- --

W033 7.0 W Round 3 surface water November 2006, Stormwater Influenced LW3-W3033-WS-Int Y -- -- --
LW3-W3033-WSXAD-Comb-Int Y -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4033-WS-Int Y -- -- --
LW3-W4033-WSXAD-Comb-Int Y -- -- --

W034 7.5 W Round 3 surface water November 2006, Stormwater Influenced LW3-W3034-WS-Int Y -- -- --
LW3-W3034-WSXAD-Comb-Int Y -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4034-WS-Int Y -- -- --
LW3-W4034-WSXAD-Comb-Int Y -- -- --
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TABLE 3-5
Summary of Samples Used in the Calculation of Exposure Point Concentrations For Surface Water Exposure Scenarios

Sample Location Name River Mile Sample Event Sample Date Sample ID
Diver, 

Direct Contacta
Transient, 

Direct Contactb
Recreational Beach Users, 

Direct Contactc

Surface Water for 
Hypothetical Domestic 

Used

Exposure Scenario 

W035 8.5 SIL Round 3 surface water November 2006, Stormwater Influenced LW3-W3035-WS-Int Y -- -- --
SIL LW3-W3035-WSXAD-Comb-Int Y -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4035-WS-Int Y -- -- --
LW3-W4035-WSXAD-Comb-Int Y -- -- --

W036 8.6 W Round 3 surface water November 2006, Stormwater Influenced LW3-W3036-WS-Int Y -- -- --
LW3-W3036-WSXAD-Comb-Int Y -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4036-WS-Int Y -- -- --
LW3-W4036-WSXAD-Comb-Int Y -- -- --

W037 9.6 W Round 3 surface water November 2006, Stormwater Influenced LW3-W3037-WS-Int Y -- -- --
LW3-W3037-WSXAD-Comb-Int Y -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4037-WS-Int Y -- -- --
LW3-W4037-WSXAD-Comb-Int Y -- -- --

W038 9.9 E Round 3 surface water November 2006, Stormwater Influenced LW3-W3038-WS-Int Y -- -- --
LW3-W3038-WSXAD-Comb-Int Y -- -- --

Round 3 surface water January or February 2007, High Flow LW3-W4038-WS-Int Y -- -- --
LW3-W4038-WSXAD-Comb-Int Y -- -- --

Notes:
a
b

c

d
e

f

Abbreviations:
-- = sample was not used for EPC calculations for the given exposure scenario.
BHHRA = Baseline human health risk assessment.
Comb or Combo = Combined column and filter results (for XAD samples only).  See footnote f.
E = East.
EPC = Exposure point concentration.
Int = Integrated sample results (calculated). See footnote e.
MC = Multnomah Channel.
SIL = Swan Island Lagoon.
W = West.
Y = sample was used for EPC calculations for the given receptor.

"Int" indicates sample results with this sample ID were combined to represent an integrated concentration before EPC calculations.  Either results from a near-bottom and near-surface sample pair were combined, or results 
from vertically integrated samples collected from the east, west, and middle sections of the river were combined, according to the rules discussed in Attachment 2 of the BHHRA.
"Comb" or "Combo" is included in sample IDs for samples collected with an XAD-2 Infiltrex™ 300 system, indicating both column and filter results were combined before EPC calculations, according to the rules discussed in 
Attachment 2 of the BHHRA.

The surface water exposure dataset for direct contact to divers includes samples from all transects and all single point stations within the Study Area.  In addition, EPCs were calculated for Multnomah Channel.
The surface water exposure dataset for direct contact to transients includes year-round samples from transects and single point stations within the Study Area where transient exposure may occur.  In addition, EPCs were 
calculated for Multnomah Channel.
The surface water exposure dataset for direct contact to recreational beach users includes samples from summer sampling events at single point stations within the Study Area where recreational beach exposure may occur.  In 
addition, Study Area wide EPCs were calculated using summer samples from all transect stations within the Study Area.
The surface water exposure dataset for the scenario describing the hypothetical domestic use of untreated surface water includes all vertically integrated and combined transect samples within the Study Area.
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TABLE 3-6.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Transient Use

Chemical of Total Arithmetic Maximum Detected

Potential Concern Non-Detectsa Meanc
Concentration Distribution 95% UCL Method Value Mean 95% 

UCL/Max
 

Willamette Cove Metals Fewer than 5 detectse  
W014 Arsenic, total ug/l 3 0 0 4.4E-01 5.2E-01 4.4E-01 5.2E-01

Arsenic, dissolved ug/l 3 0 0 3.9E-01 4.6E-01 3.9E-01 4.6E-01
Herbicides    
MCPP ug/l 3 3 0 ND ND ND ND

 
Transect, RM 3.9 Metals  
W005 Arsenic, total ug/l 7 0 0 4.6E-01 5.5E-01 normal 95% Student's-t UCL 5.2E-01 4.6E-01 5.2E-01

Arsenic, dissolved ug/l 7 1 0 3.0E-01 4.8E-01 normal 95% KM (t) UCL 3.9E-01 3.0E-01 3.9E-01
Herbicides    
MCPP ug/l 6 5 2 4.7E+00 9.1E+00 -- Fewer than 5 detects -- 4.7E+00 9.1E+00

 
Transect, RM 6.3 Metals  
W011 Arsenic, total ug/l 6 1 0 3.9E-01 5.0E-01 normal 95% KM (t) UCL 4.7E-01 3.9E-01 4.7E-01

Arsenic, dissolved ug/l 6 2 0 3.0E-01 4.5E-01 -- Fewer than 5 detects -- 3.0E-01 4.5E-01
Herbicides    
MCPP ug/l 6 6 0 ND ND -- Fewer than 5 detects -- ND ND

 
Transect, RM 11 Metals  
W023 Arsenic, total ug/l 9 1 0 4.0E-01 5.4E-01 normal 95% KM (t) UCL 4.7E-01 4.0E-01 4.7E-01

Arsenic, dissolved ug/l 9 1 0 2.8E-01 4.3E-01 non-parametric 95% KM (Chebyshev) UCL 4.4E-01 2.8E-01 4.3E-01
Herbicides    
MCPP ug/l 7 6 2 4.2E+00 8.0E+00 -- Fewer than 5 detects -- 4.2E+00 8.0E+00

 
Transect, RM 2 Metals Fewer than 5 detects  
W025 Arsenic, total ug/l 4 1 0 3.5E-01 6.0E-01 3.5E-01 6.0E-01

Arsenic, dissolved ug/l 4 1 0 3.0E-01 5.7E-01 3.0E-01 5.7E-01
Herbicides    
MCPP ug/l 4 4 0 ND ND ND ND

 
Transect, MC Metals Fewer than 5 detects  
W027 Arsenic, total ug/l 3 0 0 4.4E-01 5.0E-01 4.4E-01 5.0E-01

Arsenic, dissolved ug/l 3 1 0 3.1E-01 4.8E-01 3.1E-01 4.8E-01
Herbicides    
MCPP ug/l 3 2 0 6.3E+00 1.3E+01 6.3E+00 1.3E+01

 

95%  UCL
Exposure Point 
Concentrationd

Exposure Point Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationb
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TABLE 3-6.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Transient Use

Chemical of Total Arithmetic Maximum Detected

Potential Concern Non-Detectsa Meanc
Concentration Distribution 95% UCL Method Value Mean 95% 

UCL/Max
 

95%  UCL
Exposure Point 
Concentrationd

Exposure Point Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationb

Study Area-Widef Metals  
Transects Arsenic, total ug/l 26 3 0 4.0E-01 6.0E-01 normal 95% KM (t) UCL 4.5E-01 4.0E-01 4.5E-01

Arsenic, dissolved ug/l 26 5 0 2.9E-01 5.7E-01 non-parametric 95% KM (Chebyshev) UCL 4.0E-01 2.9E-01 4.0E-01
Herbicides    
MCPP ug/l 23 21 8 4.0E+00 9.1E+00 -- Fewer than 5 detects -- 4.0E+00 9.1E+00

Notes:
a Total number of non-detects in the dataset. 
b Number of non-detects with detection limit exceeding the maximum detected concentration for a given exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
c Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
d

e 95% UCL not calculated for analytes with fewer than five detects.
f Study Area-wide data set for transient exposure includes year-round transect samples from the following stations: W005, W011, W023, and W025.

Abbreviations:
-- = Not Available.  A  95% UCL could not be computed for the given data set.
95% UCL = 95% Upper confidence limit on the mean.
MC = Multnomah Channel.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
ND = Not detected. Chemical not detected in given exposure area.
ug/l = Micrograms per liter.

Use of Central Tendency (CT) exposure point concentrations is referred to as mean exposure, and use of Reasonable Maximum Exposure (RME) concentrations is referred to as 95% UCL/Max 
exposure for the purposes of the BHHRA.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 2 of 2



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 3-7.
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Recreational Use

Chemical of Arithmetic Maximum Detected
Potential Concern Mean Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
Cathedral Park Metals Fewer than 5 detectsc

W010 Arsenic, total ug/l 0 1 5.4E-01 5.4E-01 5.4E-01 5.4E-01
Arsenic, dissolved ug/l 0 1 4.6E-01 4.6E-01 4.6E-01 4.6E-01
Herbicides   
MCPP ug/l 1 1 ND ND ND ND

Willamette Cove Metals Fewer than 5 detects  
W014 Arsenic, total ug/l 0 1 5.2E-01 5.2E-01 5.2E-01 5.2E-01

Arsenic, dissolved ug/l 0 1 4.6E-01 4.6E-01 4.6E-01 4.6E-01
Herbicides   
MCPP ug/l 1 1 ND ND ND ND

Swan Island Lagoon Metals Fewer than 5 detects  
W020 Arsenic, total ug/l 0 1 4.7E-01 4.7E-01 4.7E-01 4.7E-01

Arsenic, dissolved ug/l 0 1 4.4E-01 4.4E-01 4.4E-01 4.4E-01
Herbicides   
MCPP ug/l 1 1 ND ND ND ND

Study Area-Wide Transectsd Metals Fewer than 5 detects  
Arsenic, total ug/l 0 3 5.1E-01 5.5E-01 5.1E-01 5.5E-01
Arsenic, dissolved ug/l 0 3 4.5E-01 4.8E-01 4.5E-01 4.8E-01
Herbicides   
MCPP ug/l 3 3 ND ND ND ND

Notes:
a Total number of samples includes number of samples in dataset, regardless of detection status.  No non-detects exceeded the maximum detected concentration for industrial beach sediment.
b

c 95% UCL not calculated for analytes with fewer than five detects.
d Study Area-wide data set for recreational beach use exposure includes July transect samples from the following stations: W005, W011, and W023.

Abbreviations:
95% UCL = 95% Upper confidence limit on the mean.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
ug/l = Micrograms per liter.
ND = Not detected. Chemical not detected in given exposure area.

95%  UCL Exposure Point Concentrationb

Use of Central Tendency (CT) exposure point concentrations is referred to as mean exposure, and use of Reasonable Maximum Exposure (RME) concentrations is referred to as 95% UCL/Max exposure for 
the purposes of the BHHRA.

Exposure Point Units Non-Detects Total Samplesa
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TABLE 3-8.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Direct Contact to Divers

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsb Meand
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

Single Point Samples
RM 2.0 E Metals

Arsenic, total ug/l 5 0 0 4.6E-01 7.5E-01 normal 95% Student's-t UCL 6.2E-01 4.6E-01 6.2E-01
Arsenic, dissolved ug/l 5 1 0 3.5E-01 6.4E-01 -- Fewer than 5 detectsf -- 3.5E-01 6.4E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(a)pyrene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(b)fluoranthene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Dibenzo(a,h)anthracene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Indeno(1,2,3-cd)pyrene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Naphthalene ug/l 5 4 3 4.1E-03 6.5E-03 -- Fewer than 5 detects -- 4.1E-03 6.5E-03
Pesticides
Aldrin ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Herbicides
MCPP ug/l 5 4 4 5.2E+00 5.2E+00 -- Fewer than 5 detects -- 5.2E+00 5.2E+00
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 2.0 W Metals
Arsenic, total ug/l 5 0 0 5.6E-01 7.1E-01 normal 95% Student's-t UCL 6.9E-01 5.6E-01 6.9E-01
Arsenic, dissolved ug/l 5 0 0 5.0E-01 6.2E-01 normal 95% Student's-t UCL 6.3E-01 5.0E-01 6.2E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(a)pyrene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(b)fluoranthene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Dibenzo(a,h)anthracene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Indeno(1,2,3-cd)pyrene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Naphthalene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Pesticides
Aldrin ug/l 3 3 ND ND ND -- Fewer than 5 detects -- ND ND
Herbicides
MCPP ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 3.0 W Metals
Arsenic, total ug/l 3 0 0 4.3E-01 4.9E-01 -- Fewer than 5 detects -- 4.3E-01 4.9E-01
Arsenic, dissolved ug/l 3 0 0 3.5E-01 4.1E-01 3.5E-01 4.1E-01

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc
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TABLE 3-8.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Direct Contact to Divers

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsb Meand
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 3 2 2 3.0E-03 3.0E-03 3.0E-03 3.0E-03
Benzo(a)pyrene ug/l 3 2 2 2.7E-03 2.7E-03 2.7E-03 2.7E-03
Benzo(b)fluoranthene ug/l 3 2 2 2.8E-03 2.8E-03 2.8E-03 2.8E-03
Dibenzo(a,h)anthracene ug/l 3 3 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/l 3 3 ND ND ND ND ND
Naphthalene ug/l 3 3 ND ND ND ND ND
Pesticides
Aldrin ug/l 3 3 ND ND ND ND ND
Herbicides
MCPP ug/l 3 3 ND ND ND ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 3.5 E Metals
Arsenic, total ug/l 5 0 0 4.3E-01 4.9E-01 normal 95% Student's-t UCL 5.0E-01 4.3E-01 4.9E-01
Arsenic, dissolved ug/l 5 1 0 3.1E-01 4.1E-01 -- Fewer than 5 detects -- 3.1E-01 4.1E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 5 4 0 4.6E-03 1.2E-02 -- Fewer than 5 detects -- 4.6E-03 1.2E-02
Benzo(a)pyrene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(b)fluoranthene ug/l 5 4 2 4.6E-03 9.0E-03 -- Fewer than 5 detects -- 4.6E-03 9.0E-03
Dibenzo(a,h)anthracene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Indeno(1,2,3-cd)pyrene ug/l 5 4 3 3.3E-03 5.5E-03 -- Fewer than 5 detects -- 3.3E-03 5.5E-03
Naphthalene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Pesticides
Aldrin ug/l 6 6 ND ND ND -- Fewer than 5 detects -- ND ND
Herbicides
MCPP ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 4.0 E Metals
Arsenic, total ug/l 3 0 0 4.4E-01 4.8E-01 -- Fewer than 5 detects -- 4.4E-01 4.8E-01
Arsenic, dissolved ug/l 3 0 0 3.7E-01 4.2E-01 3.7E-01 4.2E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 3 2 0 3.6E-03 6.5E-03 3.6E-03 6.5E-03
Benzo(a)pyrene ug/l 3 2 0 2.4E-03 4.0E-03 2.4E-03 4.0E-03
Benzo(b)fluoranthene ug/l 3 2 0 2.6E-03 4.0E-03 2.6E-03 4.0E-03
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TABLE 3-8.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Direct Contact to Divers

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsb Meand
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

Dibenzo(a,h)anthracene ug/l 3 3 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/l 3 3 ND ND ND ND ND
Naphthalene ug/l 3 3 ND ND ND ND ND
Pesticides
Aldrin ug/l 3 3 ND ND ND ND ND
Herbicides
MCPP ug/l 3 3 ND ND ND ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 4.0 W Metals
Arsenic, total ug/l 5 1 0 3.7E-01 4.9E-01 -- Fewer than 5 detects -- 3.7E-01 4.9E-01
Arsenic, dissolved ug/l 5 1 0 3.0E-01 4.2E-01 3.0E-01 4.2E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 5 4 2 3.4E-03 5.9E-03 3.4E-03 5.9E-03
Benzo(a)pyrene ug/l 5 5 ND ND ND ND ND
Benzo(b)fluoranthene ug/l 5 5 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/l 5 5 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/l 5 5 ND ND ND ND ND
Naphthalene ug/l 5 5 ND ND ND ND ND
Pesticides
Aldrin ug/l 5 5 ND ND ND ND ND
Herbicides
MCPP ug/l 5 5 ND ND ND ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 4.5 E Metals
Arsenic, total ug/l 3 0 0 4.3E-01 4.8E-01 -- Fewer than 5 detects -- 4.3E-01 4.8E-01
Arsenic, dissolved ug/l 3 0 0 3.8E-01 4.3E-01 3.8E-01 4.3E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 3 1 0 4.8E-03 7.8E-03 4.8E-03 7.8E-03
Benzo(a)pyrene ug/l 3 1 0 4.1E-03 7.5E-03 4.1E-03 7.5E-03
Benzo(b)fluoranthene ug/l 3 1 0 4.7E-03 8.0E-03 4.7E-03 8.0E-03
Dibenzo(a,h)anthracene ug/l 3 2 0 2.6E-03 4.4E-03 2.6E-03 4.4E-03
Indeno(1,2,3-cd)pyrene ug/l 3 2 0 3.3E-03 5.7E-03 3.3E-03 5.7E-03
Naphthalene ug/l 3 3 ND ND ND ND ND
Pesticides
Aldrin ug/l 3 3 ND ND ND ND ND
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TABLE 3-8.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Direct Contact to Divers

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsb Meand
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

Herbicides
MCPP ug/l 3 3 ND ND ND ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 5.5 E Metals
Arsenic, total ug/l 5 0 0 4.2E-01 5.4E-01 normal 95% Student's-t UCL 5.0E-01 4.2E-01 5.0E-01
Arsenic, dissolved ug/l 5 1 0 3.1E-01 4.6E-01 -- Fewer than 5 detects -- 3.1E-01 4.6E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(a)pyrene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(b)fluoranthene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Dibenzo(a,h)anthracene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Indeno(1,2,3-cd)pyrene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Naphthalene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Pesticides
Aldrin ug/l 5 4 0 9.8E-04 4.1E-03 -- Fewer than 5 detects -- 9.8E-04 4.1E-03
Herbicides
MCPP ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 5.5 W Metals
Arsenic, total ug/l 3 0 0 4.3E-01 5.0E-01 -- Fewer than 5 detects -- 4.3E-01 5.0E-01
Arsenic, dissolved ug/l 3 0 0 3.7E-01 4.2E-01 3.7E-01 4.2E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 3 2 0 2.8E-03 4.3E-03 2.8E-03 4.3E-03
Benzo(a)pyrene ug/l 3 3 ND ND ND ND ND
Benzo(b)fluoranthene ug/l 3 3 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/l 3 3 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/l 3 3 ND ND ND ND ND
Naphthalene ug/l 3 3 ND ND ND ND ND
Pesticides
Aldrin ug/l 3 3 ND ND ND ND ND
Herbicides
MCPP ug/l 3 3 ND ND ND ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 4 of 11



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 3-8.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Direct Contact to Divers

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsb Meand
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

RM 6.0 W Metals
Arsenic, total ug/l 5 0 0 4.4E-01 5.6E-01 normal 95% Student's-t UCL 5.2E-01 4.4E-01 5.2E-01
Arsenic, dissolved ug/l 5 1 0 3.2E-01 4.7E-01 -- Fewer than 5 detects -- 3.2E-01 4.7E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 5 2 0 5.5E-02 1.4E-01 -- Fewer than 5 detects -- 5.5E-02 1.4E-01
Benzo(a)pyrene ug/l 5 2 0 5.5E-02 1.5E-01 -- Fewer than 5 detects -- 5.5E-02 1.5E-01
Benzo(b)fluoranthene ug/l 5 2 0 4.1E-02 1.1E-01 -- Fewer than 5 detects -- 4.1E-02 1.1E-01
Dibenzo(a,h)anthracene ug/l 5 3 0 6.3E-03 1.4E-02 -- Fewer than 5 detects -- 6.3E-03 1.4E-02
Indeno(1,2,3-cd)pyrene ug/l 5 1 0 4.1E-02 1.1E-01 -- Fewer than 5 detects -- 4.1E-02 1.1E-01
Naphthalene ug/l 5 1 0 1.9E-01 7.7E-01 -- Fewer than 5 detects -- 1.9E-01 7.7E-01
Pesticides
Aldrin ug/l 5 3 3 1.6E-06 2.1E-06 -- Fewer than 5 detects -- 1.6E-06 2.1E-06
Herbicides
MCPP ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 6.5 E Metals
Arsenic, total ug/l 10 0 0 3.9E-01 5.2E-01 normal 95% KM (t) UCL 4.2E-01 3.9E-01 4.2E-01
Arsenic, dissolved ug/l 10 0 0 3.3E-01 4.6E-01 normal 95% KM (t) UCL 3.7E-01 3.3E-01 3.7E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 17 10 7 8.0E-04 2.8E-03 gamma 95% KM (t) UCL 1.2E-03 8.0E-04 1.2E-03
Benzo(a)pyrene ug/l 17 9 7 6.3E-04 2.4E-03 gamma 95% KM (t) UCL 9.4E-04 6.3E-04 9.4E-04
Benzo(b)fluoranthene ug/l 17 10 10 5.1E-04 1.1E-03 normal 95% KM (t) UCL 7.2E-04 5.1E-04 7.2E-04
Dibenzo(a,h)anthracene ug/l 17 15 10 1.6E-04 8.8E-04 -- Fewer than 5 detects -- 1.6E-04 8.8E-04
Indeno(1,2,3-cd)pyrene ug/l 17 11 11 3.5E-04 6.3E-04 normal 95% KM (t) UCL 4.5E-04 3.5E-04 4.5E-04
Naphthalene ug/l 17 13 3 6.5E-03 1.7E-02 -- Fewer than 5 detects -- 6.5E-03 1.7E-02
Pesticides
Aldrin ug/l 12 5 5 1.6E-06 2.4E-06 normal 95% KM (t) UCL 2.1E-06 1.6E-06 2.1E-06
Herbicides
MCPP ug/l 10 10 ND ND ND -- Fewer than 5 detects -- ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 6.5 W Metals
Arsenic, total ug/l 3 0 0 4.5E-01 5.2E-01 -- Fewer than 5 detects -- 4.5E-01 5.2E-01
Arsenic, dissolved ug/l 3 0 0 3.9E-01 4.5E-01 3.9E-01 4.5E-01
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TABLE 3-8.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Direct Contact to Divers

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsb Meand
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 6 3 0 2.9E-03 6.1E-03 2.9E-03 6.1E-03
Benzo(a)pyrene ug/l 6 3 0 2.7E-03 6.6E-03 2.7E-03 6.6E-03
Benzo(b)fluoranthene ug/l 6 3 0 3.0E-03 6.8E-03 3.0E-03 6.8E-03
Dibenzo(a,h)anthracene ug/l 6 4 3 5.0E-04 8.7E-04 5.0E-04 8.7E-04
Indeno(1,2,3-cd)pyrene ug/l 6 2 0 3.2E-03 6.1E-03 3.2E-03 6.1E-03
Naphthalene ug/l 6 3 0 1.2E-02 2.9E-02 1.2E-02 2.9E-02
Pesticides
Aldrin ug/l 3 0 0 6.9E-06 1.6E-05 6.9E-06 1.6E-05
Herbicides
MCPP ug/l 3 3 ND ND ND ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 7.0 W Metals
Arsenic, total ug/l 8 2 0 3.5E-01 5.0E-01 normal 95% KM (t) UCL 4.5E-01 3.5E-01 4.5E-01
Arsenic, dissolved ug/l 8 2 0 3.0E-01 4.5E-01 normal 95% KM (t) UCL 4.0E-01 3.0E-01 4.0E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 13 6 2 2.2E-03 7.0E-03 normal 95% KM (t) UCL 3.4E-03 2.2E-03 3.4E-03
Benzo(a)pyrene ug/l 13 6 2 2.0E-03 6.6E-03 gamma 95% KM (BCA) UCL 2.9E-03 2.0E-03 2.9E-03
Benzo(b)fluoranthene ug/l 12 6 2 1.9E-03 4.9E-03 gamma 95% KM (BCA) UCL 2.4E-03 1.9E-03 2.4E-03
Dibenzo(a,h)anthracene ug/l 12 8 6 2.7E-04 5.4E-04 -- Fewer than 5 detects -- 2.7E-04 5.4E-04
Indeno(1,2,3-cd)pyrene ug/l 12 6 6 1.1E-03 2.8E-03 gamma 95% KM (Chebyshev) UCL 3.0E-03 1.1E-03 2.8E-03
Naphthalene ug/l 13 12 12 7.4E-04 7.4E-04 -- Fewer than 5 detects -- 7.4E-04 7.4E-04
Pesticides
Aldrin ug/l 6 0 0 2.3E-06 4.0E-06 normal 95% KM (t) UCL 3.3E-06 2.3E-06 3.3E-06
Herbicides
MCPP ug/l 7 6 5 4.6E+00 6.2E+00 -- Fewer than 5 detects -- 4.6E+00 6.2E+00
Conventionals
Perchlorate ug/l 9 3 0 2.7E+00 1.6E+01 gamma 95% KM (BCA) UCL 7.0E+00 2.7E+00 7.0E+00

RM 7.5 W Metals
Arsenic, total ug/l 5 0 0 4.8E-01 5.6E-01 normal 95% Student's-t UCL 5.4E-01 4.8E-01 5.4E-01
Arsenic, dissolved ug/l 5 0 0 3.6E-01 4.7E-01 normal 95% Student's-t UCL 4.3E-01 3.6E-01 4.3E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(a)pyrene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(b)fluoranthene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
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TABLE 3-8.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Direct Contact to Divers

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsb Meand
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

Dibenzo(a,h)anthracene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Indeno(1,2,3-cd)pyrene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Naphthalene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Pesticides
Aldrin ug/l 5 4 4 8.7E-07 8.7E-07 -- Fewer than 5 detects -- 8.7E-07 8.7E-07
Herbicides
MCPP ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

SIL Metals
Arsenic, total ug/l 11 0 0 4.1E-01 4.8E-01 normal 95% KM (t) UCL 4.4E-01 4.1E-01 4.4E-01
Arsenic, dissolved ug/l 11 1 0 3.3E-01 4.4E-01 normal 95% KM (t) UCL 3.8E-01 3.3E-01 3.8E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 16 10 0 2.6E-03 1.1E-02 gamma 95% KM (t) UCL 2.9E-03 2.6E-03 2.9E-03
Benzo(a)pyrene ug/l 16 12 3 1.5E-03 4.8E-03 -- Fewer than 5 detects -- 1.5E-03 4.8E-03
Benzo(b)fluoranthene ug/l 16 11 10 1.5E-03 3.8E-03 normal 95% KM (t) UCL 2.6E-03 1.5E-03 2.6E-03
Dibenzo(a,h)anthracene ug/l 16 13 11 3.1E-04 7.8E-04 -- Fewer than 5 detects -- 3.1E-04 7.8E-04
Indeno(1,2,3-cd)pyrene ug/l 16 11 10 1.1E-03 2.9E-03 normal 95% KM (t) UCL 1.9E-03 1.1E-03 1.9E-03
Naphthalene ug/l 16 15 7 3.5E-03 6.9E-03 -- Fewer than 5 detects -- 3.5E-03 6.9E-03
Pesticides
Aldrin ug/l 12 7 7 2.2E-06 4.9E-06 normal 95% KM (t) UCL 4.0E-06 2.2E-06 4.0E-06
Herbicides
MCPP ug/l 11 10 4 7.2E+00 1.9E+01 -- Fewer than 5 detects -- 7.2E+00 1.9E+01
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 8.5 W Metals
Arsenic, total ug/l 5 0 0 4.3E-01 5.4E-01 normal 95% Student's-t UCL 5.0E-01 4.3E-01 5.0E-01
Arsenic, dissolved ug/l 5 1 0 3.1E-01 4.6E-01 -- Fewer than 5 detects -- 3.1E-01 4.6E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(a)pyrene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(b)fluoranthene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Dibenzo(a,h)anthracene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Indeno(1,2,3-cd)pyrene ug/l 5 4 1 2.9E-03 5.1E-03 -- Fewer than 5 detects -- 2.9E-03 5.1E-03
Naphthalene ug/l 5 4 0 2.1E-02 8.3E-02 -- Fewer than 5 detects -- 2.1E-02 8.3E-02
Pesticides
Aldrin ug/l 6 6 ND ND ND -- Fewer than 5 detects -- ND ND
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TABLE 3-8.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Direct Contact to Divers

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsb Meand
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

Herbicides
MCPP ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 9.5 E Metals
Arsenic, total ug/l 2 0 0 4.1E-01 5.2E-01 -- Fewer than 5 detects -- 4.1E-01 5.2E-01
Arsenic, dissolved ug/l 2 0 0 2.8E-01 3.6E-01 2.8E-01 3.6E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 2 2 ND ND ND ND ND
Benzo(a)pyrene ug/l 2 2 ND ND ND ND ND
Benzo(b)fluoranthene ug/l 2 2 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/l 2 2 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/l 2 2 ND ND ND ND ND
Naphthalene ug/l 2 1 0 1.3E-02 2.0E-02 1.3E-02 2.0E-02
Pesticides
Aldrin ug/l 2 2 ND ND ND ND ND
Herbicides
MCPP ug/l 2 2 ND ND ND ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

RM 9.5 W Metals
Arsenic, total ug/l 5 0 0 4.9E-01 6.7E-01 normal 95% Student's-t UCL 6.1E-01 4.9E-01 6.1E-01
Arsenic, dissolved ug/l 5 0 0 3.7E-01 4.9E-01 normal 95% Student's-t UCL 4.8E-01 3.7E-01 4.8E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(a)pyrene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(b)fluoranthene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Dibenzo(a,h)anthracene ug/l 5 4 0 3.5E-03 7.2E-03 -- Fewer than 5 detects -- 3.5E-03 7.2E-03
Indeno(1,2,3-cd)pyrene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Naphthalene ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Pesticides
Aldrin ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Herbicides
MCPP ug/l 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

Transect Samples
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TABLE 3-8.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Direct Contact to Divers

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsb Meand
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

Transect W025, RM 2 Metals
Arsenic, total ug/l 4 1 0 3.5E-01 6.0E-01 -- Fewer than 5 detects -- 3.5E-01 6.0E-01
Arsenic, dissolved ug/l 4 1 0 3.0E-01 5.7E-01 3.0E-01 5.7E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 8 4 4 3.7E-04 6.2E-04 3.7E-04 6.2E-04
Benzo(a)pyrene ug/l 8 4 4 2.5E-04 5.1E-04 2.5E-04 5.1E-04
Benzo(b)fluoranthene ug/l 8 4 4 3.1E-04 6.2E-04 3.1E-04 6.2E-04
Dibenzo(a,h)anthracene ug/l 8 7 7 1.5E-04 1.5E-04 1.5E-04 1.5E-04
Indeno(1,2,3-cd)pyrene ug/l 8 6 5 1.4E-04 1.9E-04 1.4E-04 1.9E-04
Naphthalene ug/l 8 8 ND ND ND ND ND
Pesticides
Aldrin ug/l 4 0 0 2.6E-06 4.0E-06 2.6E-06 4.0E-06
Herbicides
MCPP ug/l 4 4 ND ND ND ND ND
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

Transect W027, MC Metals
Arsenic, total ug/l 3 0 0 4.4E-01 5.0E-01 -- Fewer than 5 detects -- 4.4E-01 5.0E-01
Arsenic, dissolved ug/l 3 1 0 3.1E-01 4.8E-01 3.1E-01 4.8E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 6 2 2 2.2E-03 5.9E-03 2.2E-03 5.9E-03
Benzo(a)pyrene ug/l 6 3 3 1.1E-03 1.7E-03 1.1E-03 1.7E-03
Benzo(b)fluoranthene ug/l 6 2 2 2.8E-03 8.3E-03 2.8E-03 8.3E-03
Dibenzo(a,h)anthracene ug/l 6 4 2 1.7E-03 5.6E-03 1.7E-03 5.6E-03
Indeno(1,2,3-cd)pyrene ug/l 6 4 4 8.1E-04 1.2E-03 8.1E-04 1.2E-03
Naphthalene ug/l 6 5 5 8.6E-03 8.6E-03 8.6E-03 8.6E-03
Pesticides
Aldrin ug/l 3 0 0 4.3E-06 4.5E-06 4.3E-06 4.5E-06
Herbicides
MCPP ug/l 3 2 0 6.3E+00 1.3E+01 6.3E+00 1.3E+01
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

Transect W005, RM 3.9 Metals
Arsenic, total ug/l 7 0 0 4.6E-01 5.5E-01 normal 95% KM (t) UCL 5.2E-01 4.6E-01 5.2E-01
Arsenic, dissolved ug/l 7 1 0 3.0E-01 4.8E-01 normal 95% KM (t) UCL 3.9E-01 3.0E-01 3.9E-01
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TABLE 3-8.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Direct Contact to Divers

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsb Meand
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 14 6 6 1.1E-03 2.4E-03 normal 95% KM (t) UCL 1.6E-03 1.1E-03 1.6E-03
Benzo(a)pyrene ug/l 14 7 6 9.8E-04 2.1E-03 normal 95% KM (t) UCL 1.4E-03 9.8E-04 1.4E-03
Benzo(b)fluoranthene ug/l 14 6 6 1.1E-03 2.1E-03 normal 95% KM (t) UCL 1.5E-03 1.1E-03 1.5E-03
Dibenzo(a,h)anthracene ug/l 14 9 8 1.3E-04 3.3E-04 normal 95% KM (t) UCL 2.2E-04 1.3E-04 2.2E-04
Indeno(1,2,3-cd)pyrene ug/l 14 8 7 6.7E-04 1.5E-03 normal 95% KM (t) UCL 9.8E-04 6.7E-04 9.8E-04
Naphthalene ug/l 14 12 3 7.7E-03 2.4E-02 -- Fewer than 5 detects -- 7.7E-03 2.4E-02
Pesticides
Aldrin ug/l 7 0 0 2.7E-06 4.7E-06 normal 95% KM (t) UCL 3.8E-06 2.7E-06 3.8E-06
Herbicides
MCPP ug/l 6 5 2 4.7E+00 9.1E+00 -- Fewer than 5 detects -- 4.7E+00 9.1E+00
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

Transect W011, RM 6.3 Metals
Arsenic, total ug/l 6 1 0 3.9E-01 5.0E-01 normal 95% KM (t) UCL 4.7E-01 3.9E-01 4.7E-01
Arsenic, dissolved ug/l 6 2 0 3.0E-01 4.5E-01 -- Fewer than 5 detects -- 3.0E-01 4.5E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 12 5 0 2.5E-03 1.0E-02 gamma 95% KM (BCA) UCL 3.1E-03 2.5E-03 3.1E-03
Benzo(a)pyrene ug/l 12 6 6 8.5E-04 1.8E-03 normal 95% KM (t) UCL 1.4E-03 8.5E-04 1.4E-03
Benzo(b)fluoranthene ug/l 12 6 6 8.0E-04 1.5E-03 normal 95% KM (t) UCL 1.2E-03 8.0E-04 1.2E-03
Dibenzo(a,h)anthracene ug/l 12 10 8 1.0E-04 2.1E-04 -- Fewer than 5 detects -- 1.0E-04 2.1E-04
Indeno(1,2,3-cd)pyrene ug/l 12 7 7 6.5E-04 1.3E-03 normal 95% KM (t) UCL 1.1E-03 6.5E-04 1.1E-03
Naphthalene ug/l 12 10 5 6.0E-03 1.5E-02 -- Fewer than 5 detects -- 6.0E-03 1.5E-02
Pesticides
Aldrin ug/l 6 1 0 2.3E-06 4.4E-06 normal 95% KM (t) UCL 3.4E-06 2.3E-06 3.4E-06
Herbicides
MCPP ug/l 6 6 ND ND ND -- Fewer than 5 detects -- ND ND
Conventionals
Perchlorate ug/l 3 3 ND ND ND -- Fewer than 5 detects -- ND ND

Transect W023, RM 11 Metals
Arsenic, total ug/l 9 1 0 4.0E-01 5.4E-01 normal 95% KM (t) UCL 4.7E-01 4.0E-01 4.7E-01
Arsenic, dissolved ug/l 9 1 0 2.8E-01 4.3E-01 non-parametric 95% KM (Chebyshev) UCL 4.4E-01 2.8E-01 4.3E-01
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ug/l 17 8 0 2.0E-03 1.0E-02 non-parametric 95% KM (Chebyshev) UCL 3.4E-03 2.0E-03 3.4E-03
Benzo(a)pyrene ug/l 17 9 9 2.8E-04 6.3E-04 normal 95% KM (t) UCL 4.1E-04 2.8E-04 4.1E-04
Benzo(b)fluoranthene ug/l 17 9 9 3.6E-04 8.2E-04 normal 95% KM (t) UCL 5.2E-04 3.6E-04 5.2E-04
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TABLE 3-8.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Surface Water
Exposure Medium: Surface Water, Direct Contact to Divers

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsb Meand
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

95%  UCL
Exposure Point 
Concentratione

Exposure Pointa Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

Dibenzo(a,h)anthracene ug/l 17 15 10 1.3E-04 4.5E-04 -- Fewer than 5 detects -- 1.3E-04 4.5E-04
Indeno(1,2,3-cd)pyrene ug/l 17 10 0 1.8E-03 8.6E-03 non-parametric 95% KM (BCA) UCL 1.7E-03 1.8E-03 1.7E-03
Naphthalene ug/l 17 15 2 9.0E-03 3.5E-02 -- Fewer than 5 detects -- 9.0E-03 3.5E-02
Pesticides
Aldrin ug/l 8 1 0 2.0E-06 3.9E-06 normal 95% KM (t) UCL 2.8E-06 2.0E-06 2.8E-06
Herbicides
MCPP ug/l 7 6 2 4.2E+00 8.0E+00 -- Fewer than 5 detects -- 4.2E+00 8.0E+00
Conventionals
Perchlorate NA NA NA NA NA NA -- -- -- NA NA

Notes:
a

b Total number of non-detects in the dataset. 
c Number of non-detects with detection limit exceeding the maximum detected concentration for a given exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
d Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
e

f 95% UCL not calculated for analytes with fewer than five detects.

Abbreviations:
-- = Not Available.  A  95% UCL could not be computed for the given data set.
95% UCL = 95% Upper confidence limit on the mean.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not detected. Chemical not detected in given exposure area.
RM = River mile.
SIL = Swan Island Lagoon.
ug/l = Micrograms per liter.
MC = Multnomah Channel.

Use of Central Tendency (CT) exposure point concentrations is referred to as mean exposure, and use of Reasonable Maximum Exposure (RME) concentrations is referred to as 95% UCL/Max exposure for the purposes 
of the BHHRA.

Exposure areas for divers are ½ - mile reaches per side of river throughout the Study Area, where single point samples from RM 2.0 - 2.4 are in exposure area 2.0,  samples from RM 2.5 - 2.9 are in exposure area 2.5, etc.  Each transect sample 
represents its own exposure area, and is listed individually.  River mile segments not listed indicate there are no human health surface water samples from that river reach.  Swan Island Lagoon and Multnomah Channel are their own exposure 
areas.
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TABLE 3-9.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Hypothetical Future  
Medium: Surface Water
Exposure Medium: Surface Water, Hypothetical Residential Use as an Untreated Domestic Water Source

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsa Meanc
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

Transect, RM 2 Metals Fewer than 5 detectse

W025 Arsenic, total ug/l 4 1 0 3.5E-01 6.0E-01 3.5E-01 6.0E-01
Arsenic, dissolved ug/l 4 1 0 3.0E-01 5.7E-01 3.0E-01 5.7E-01
Herbicides
MCPP ug/l 4 4 ND ND ND ND ND

Transect, RM 3.9 Metals
W005 Arsenic, total ug/l 7 0 0 4.6E-01 5.5E-01 normal 95% Student's-t UCL 5.2E-01 4.6E-01 5.2E-01

Arsenic, dissolved ug/l 7 1 0 3.0E-01 4.8E-01 normal 95% KM (t) UCL 3.9E-01 3.0E-01 3.9E-01
Herbicides
MCPP ug/l 6 5 2 4.7E+00 9.1E+00 -- Fewer than 5 detects -- 4.7E+00 9.1E+00

Cathedral Park, RM 5.7 Metals Fewer than 5 detects
W010 Arsenic, total ug/l 3 0 0 4.5E-01 5.4E-01 4.5E-01 5.4E-01

Arsenic, dissolved ug/l 3 0 0 3.8E-01 4.6E-01 3.8E-01 4.6E-01
Herbicides
MCPP ug/l 3 3 ND ND ND ND ND

Transect, RM 6.3 Metals
W011 Arsenic, total ug/l 6 1 0 3.9E-01 5.0E-01 normal 95% KM (t) UCL 4.7E-01 3.9E-01 4.7E-01

Arsenic, dissolved ug/l 6 2 0 3.0E-01 4.5E-01 -- Fewer than 5 detects -- 3.0E-01 4.5E-01
Herbicides
MCPP ug/l 6 6 ND ND ND -- Fewer than 5 detects -- ND ND

Willamette Cove, RM 6.9 Metals Fewer than 5 detects
W014 Arsenic, total ug/l 3 0 0 4.4E-01 5.2E-01 4.4E-01 5.2E-01

Arsenic, dissolved ug/l 3 0 0 3.9E-01 4.6E-01 3.9E-01 4.6E-01
Herbicides
MCPP ug/l 3 3 ND ND ND ND ND

Swan Island Lagoon, RM 9.1 Metals Fewer than 5 detects
W020 Arsenic, total ug/l 3 0 0 4.2E-01 4.7E-01 4.2E-01 4.7E-01

Arsenic, dissolved ug/l 3 0 0 3.7E-01 4.4E-01 3.7E-01 4.4E-01
Herbicides
MCPP ug/l 3 3 ND ND ND ND ND

95%  UCL
Exposure Point 
Concentrationd

Exposure Point Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationb
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TABLE 3-9.
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Hypothetical Future  
Medium: Surface Water
Exposure Medium: Surface Water, Hypothetical Residential Use as an Untreated Domestic Water Source

Chemical of Total Arithmetic Maximum Detected
Potential Concern

Non-Detectsa Meanc
Concentration Distribution

95% UCL Method Value Mean 95% 
UCL/Max

95%  UCL
Exposure Point 
Concentrationd

Exposure Point Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationb

Transect, RM 11 Metals
W023 Arsenic, total ug/l 9 1 0 4.0E-01 5.4E-01 normal 95% KM (t) UCL 4.7E-01 4.0E-01 4.7E-01

Arsenic, dissolved ug/l 9 1 0 2.8E-01 4.3E-01 non-parametric 95% KM (Chebyshev) UCL 4.4E-01 2.8E-01 4.3E-01
Herbicides
MCPP ug/l 7 6 2 4.2E+00 8.0E+00 -- Fewer than 5 detects -- 4.2E+00 8.0E+00

Study Area-Widef Metals
Arsenic, total ug/l 35 3 0 4.1E-01 6.0E-01 normal 95% KM (t) UCL 4.5E-01 4.1E-01 4.5E-01
Arsenic, dissolved ug/l 35 5 0 3.2E-01 5.7E-01 normal 95% KM (t) UCL 3.6E-01 3.2E-01 3.6E-01
Herbicides
MCPP ug/l 32 30 14 3.8E+00 9.1E+00 -- Fewer than 5 detects -- 3.8E+00 9.1E+00

Notes:
a Total number of non-detects in the dataset. 
b Number of non-detects with detection limit exceeding the maximum detected concentration for the given exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
c Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
d
e 95% UCL not calculated for analytes with fewer than five detects.
f

Abbreviations:
-- = Not Applicable.  A  95% UCL could not be computed for the given data set.
95% UCL = 95% Upper confidence limit on the mean.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
ND = Not detected. Chemical not detected in given exposure area.
ug/l = Micrograms per liter.

Use of Central Tendency (CT) exposure point concentrations is referred to as mean exposure, and use of Reasonable Maximum Exposure (RME) concentrations is referred to as 95% UCL/Max exposure for the purposes of the BHHRA.

Study Area-wide data set includes samples from all individual exposure points within the Study Area.
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TABLE 3-10
Exposure Point Concentration Summary
Mean and 95% UCL/ Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Groundwater  
Exposure Medium: Groundwater Seep

Chemical of Total Arithmetic Maximum Detected

Potential Concerna Non-Detectsb Mean Concentration Distribution 95% UCL Method Value Mean 95% 
UCL/Max

 
Outfall 22B Metals  

Arsenic, total ug/l 2 0 0 6.9E+00 8.1E+00 Fewer than 5 detectse 6.9E+00 8.1E+00
Arsenic, dissolved ug/l 1 0 0 5.5E+00 5.5E+00 5.5E+00 5.5E+00
Boron ug/l 1 0 0 1.4E+03 1.4E+03 1.4E+03 1.4E+03
Iron ug/l 1 0 0 1.6E+04 1.6E+04 1.6E+04 1.6E+04
Manganese ug/l 1 0 0 2.4E+03 2.4E+03 2.4E+03 2.4E+03
Molybdenum ug/l 1 0 0 6.9E+02 6.9E+02 6.9E+02 6.9E+02
SVOCs      
1,4-Dichlorobenzene ug/l 2 0 0 1.1E+00 1.2E+00 1.1E+00 1.2E+00
Phenols      
2,4-Dichlorophenol ug/l 2 0 0 1.3E+01 1.6E+01 1.3E+01 1.6E+01
4-Nitrophenol ug/l 2 1 1 5.7E-01 5.7E-01 5.7E-01 5.7E-01
Pesticides      
Aldrin ug/l 2 1 1 4.1E-03 4.1E-03 4.1E-03 4.1E-03
VOCs      
Chlorobenzene ug/l 2 0 0 8.8E+00 9.2E+00 8.8E+00 9.2E+00
Tetrachloroethene ug/l 2 1 0 4.5E-01 6.4E-01 4.5E-01 6.4E-01
Trichloroethene ug/l 2 1 1 3.4E-01 3.4E-01 3.4E-01 3.4E-01

Notes:
a When available, both total and dissolved fractions of each metal are provided.  The total fraction is quoted if no further definition is provided.
b Total number of non-detects in the dataset. 
c Number of non-detects with detection limit exceeding the maximum detected concentration for the given exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
d

e 95% UCLs not calculated for analytes with fewer than 5 detects.

Abbreviations:
95% UCL = 95% Upper confidence limit on the mean.
SVOCs = Semi-volatile organic compounds.
ug/l = Micrograms per liter.
VOCs = Volatile organic compounds.

95%  UCL
Exposure Point 
Concentrationd

Use of Central Tendency (CT) exposure point concentrations is referred to as mean exposure, and use of Reasonable Maximum Exposure (RME) concentrations is referred to as 95% UCL/Max exposure for the purposes of the BHHRA.

Exposure Point Units Total Samples

Non-Detects greater 
than Maximum 

Detected 
Concentrationc
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

RM  2 F Metals
Aluminum mg/kg 1 0 0 1.6E+00 1.6E+00 Fewer than 5 detectsg 1.6E+00 1.6E+00
Antimony mg/kg 1 1 ND ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 3.4E-02 3.4E-02 3.4E-02 3.4E-02
Cadmium mg/kg 1 1 ND ND ND ND ND
Chromium mg/kg 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Copper mg/kg 1 0 0 3.8E-01 3.8E-01 3.8E-01 3.8E-01
Lead mg/kg 1 0 0 1.1E-02 1.1E-02 1.1E-02 1.1E-02
Manganese mg/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
Mercury mg/kg 1 0 0 6.3E-02 6.3E-02 6.3E-02 6.3E-02
Nickel mg/kg 1 0 0 1.3E-01 1.3E-01 1.3E-01 1.3E-01
Selenium mg/kg 1 1 ND ND ND ND ND
Silver mg/kg 1 0 0 2.0E-03 2.0E-03 2.0E-03 2.0E-03
Thallium mg/kg 1 0 0 6.8E-03 6.8E-03 6.8E-03 6.8E-03
Zinc mg/kg 1 0 0 7.8E+00 7.8E+00 7.8E+00 7.8E+00
Butyltins
Dibutyltin ion ug/kg 1 0 0 2.9E-01 2.9E-01 2.9E-01 2.9E-01
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
2-Methylnaphthalene ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Acenaphthene ug/kg 1 1 ND ND ND ND ND
Acenaphthylene ug/kg 1 0 0 2.6E-01 2.6E-01 2.6E-01 2.6E-01
Anthracene ug/kg 1 0 0 5.8E-01 5.8E-01 5.8E-01 5.8E-01
Benzo(a)anthracene ug/kg 1 1 ND ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 ND ND ND ND ND
Chrysene ug/kg 1 1 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND ND
Dibenzothiophene ug/kg 1 0 0 2.6E-01 2.6E-01 2.6E-01 2.6E-01
Fluoranthene ug/kg 1 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Fluorene ug/kg 1 1 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 ND ND ND ND ND
Naphthalene ug/kg 1 0 0 7.9E-01 7.9E-01 7.9E-01 7.9E-01
Phenanthrene ug/kg 1 1 ND ND ND ND ND
Pyrene ug/kg 1 1 ND ND ND ND ND
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 1 ND ND ND ND ND
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Diethyl phthalate ug/kg 1 1 ND ND ND ND ND

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Semi-Volatile Organic Compounds
Benzyl alcohol ug/kg 1 1 ND ND ND ND ND
Hexachlorobenzene ug/kg 1 0 0 3.4E-01 3.4E-01 3.4E-01 3.4E-01
Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Phenols
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 2.0E+05 2.0E+05 2.0E+05 2.0E+05
Total PCBs, Adjustedh pg/g 1 0 0 1.8E+05 1.8E+05 1.8E+05 1.8E+05
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 1 0 0 2.2E-01 2.2E-01 2.2E-01 2.2E-01
Total PCB TEQ pg/g 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Pesticides
Aldrin ug/kg 1 0 0 6.9E-03 6.9E-03 6.9E-03 6.9E-03
alpha-Hexachlorocyclohexane ug/kg 1 0 0 5.2E-03 5.2E-03 5.2E-03 5.2E-03
beta-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Dieldrin ug/kg 1 0 0 4.2E-01 4.2E-01 4.2E-01 4.2E-01
Endrin ug/kg 1 0 0 7.1E-03 7.1E-03 7.1E-03 7.1E-03
Endrin aldehyde ug/kg 1 1 ND ND ND ND ND
Endrin ketone ug/kg 1 1 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Heptachlor ug/kg 1 1 ND ND ND ND ND
Heptachlor epoxide ug/kg 1 0 0 2.7E-02 2.7E-02 2.7E-02 2.7E-02
Total Chlordanes ug/kg 1 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Total DDD ug/kg 1 0 0 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Total DDE ug/kg 1 0 0 1.1E+01 1.1E+01 1.1E+01 1.1E+01
Total DDT ug/kg 1 0 0 7.2E-01 7.2E-01 7.2E-01 7.2E-01
Total Endosulfan ug/kg 1 0 0 1.1E-01 1.1E-01 1.1E-01 1.1E-01

RM  2 WB Metals
Aluminum mg/kg 1 0 0 3.5E+00 3.5E+00 Fewer than 5 detects 3.5E+00 3.5E+00
Antimony mg/kg 1 1 ND ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 3.4E-02 3.4E-02 3.4E-02 3.4E-02
Cadmium mg/kg 1 0 0 3.0E-03 3.0E-03 3.0E-03 3.0E-03
Chromium mg/kg 1 0 0 1.3E-01 1.3E-01 1.3E-01 1.3E-01
Copper mg/kg 1 0 0 7.1E-01 7.1E-01 7.1E-01 7.1E-01
Lead mg/kg 1 0 0 1.0E-02 1.0E-02 1.0E-02 1.0E-02
Manganese mg/kg 1 0 0 1.9E+00 1.9E+00 1.9E+00 1.9E+00
Mercury mg/kg 1 0 0 5.1E-02 5.1E-02 5.1E-02 5.1E-02
Nickel mg/kg 1 0 0 7.8E-02 7.8E-02 7.8E-02 7.8E-02
Selenium mg/kg 1 1 ND ND ND ND ND
Silver mg/kg 1 0 0 1.3E-03 1.3E-03 1.3E-03 1.3E-03
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Thallium mg/kg 1 0 0 7.3E-03 7.3E-03 7.3E-03 7.3E-03
Zinc mg/kg 1 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Butyltins
Dibutyltin ion ug/kg 1 0 0 3.8E-01 3.8E-01 3.8E-01 3.8E-01
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 2.2E+00 2.2E+00 2.2E+00 2.2E+00
2-Methylnaphthalene ug/kg 1 0 0 2.7E+00 2.7E+00 2.7E+00 2.7E+00
Acenaphthene ug/kg 1 0 0 6.2E+00 6.2E+00 6.2E+00 6.2E+00
Acenaphthylene ug/kg 1 0 0 4.5E-01 4.5E-01 4.5E-01 4.5E-01
Anthracene ug/kg 1 0 0 1.4E+00 1.4E+00 1.4E+00 1.4E+00
Benzo(a)anthracene ug/kg 1 1 ND ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 ND ND ND ND ND
Chrysene ug/kg 1 1 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND ND
Dibenzothiophene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Fluoranthene ug/kg 1 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Fluorene ug/kg 1 0 0 4.6E+00 4.6E+00 4.6E+00 4.6E+00
Indeno(1,2,3-cd)pyrene ug/kg 1 1 ND ND ND ND ND
Naphthalene ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Phenanthrene ug/kg 1 0 0 9.9E+00 9.9E+00 9.9E+00 9.9E+00
Pyrene ug/kg 1 1 ND ND ND ND ND
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 1 ND ND ND ND ND
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Diethyl phthalate ug/kg 1 1 ND ND ND ND ND
Di-n-octyl phthalate ug/kg 1 1 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzoic acid ug/kg 1 0 0 6.1E+02 6.1E+02 6.1E+02 6.1E+02
Benzyl alcohol ug/kg 1 0 0 2.7E+01 2.7E+01 2.7E+01 2.7E+01
Bis(2-chloroethoxy) methane ug/kg 1 0 0 1.3E+01 1.3E+01 1.3E+01 1.3E+01
Dibenzofuran ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Hexachlorobenzene ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Phenols
4-Methylphenol ug/kg 1 1 ND ND ND ND ND
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Phenol ug/kg 1 1 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 1.4E+06 1.4E+06 1.4E+06 1.4E+06
Total PCBs, Adjusted pg/g 1 0 0 1.3E+06 1.3E+06 1.3E+06 1.3E+06
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 1 0 0 1.4E+00 1.4E+00 1.4E+00 1.4E+00
Total PCB TEQ pg/g 1 0 0 2.1E+01 2.1E+01 2.1E+01 2.1E+01
Pesticides
Aldrin ug/kg 1 0 0 1.1E-02 1.1E-02 1.1E-02 1.1E-02
alpha-Hexachlorocyclohexane ug/kg 1 0 0 2.5E-02 2.5E-02 2.5E-02 2.5E-02
beta-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Dieldrin ug/kg 1 0 0 2.4E+00 2.4E+00 2.4E+00 2.4E+00
Endrin ug/kg 1 0 0 3.0E-02 3.0E-02 3.0E-02 3.0E-02
Endrin aldehyde ug/kg 1 1 ND ND ND ND ND
Endrin ketone ug/kg 1 0 0 1.5E-02 1.5E-02 1.5E-02 1.5E-02
gamma-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Heptachlor ug/kg 1 1 ND ND ND ND ND
Heptachlor epoxide ug/kg 1 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Total Chlordanes ug/kg 1 0 0 9.0E+00 9.0E+00 9.0E+00 9.0E+00
Total DDD ug/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Total DDE ug/kg 1 0 0 6.9E+01 6.9E+01 6.9E+01 6.9E+01
Total DDT ug/kg 1 0 0 5.1E+00 5.1E+00 5.1E+00 5.1E+00
Total Endosulfan ug/kg 1 0 0 6.6E-01 6.6E-01 6.6E-01 6.6E-01

RM  3 F Metals
Aluminum mg/kg 3 0 0 1.8E+00 3.4E+00 Fewer than 5 detects 1.8E+00 3.4E+00
Antimony mg/kg 3 3 ND ND ND ND ND
Arsenic, inorganic mg/kg 3 0 0 2.8E-02 2.9E-02 2.8E-02 2.9E-02
Cadmium mg/kg 3 3 ND ND ND ND ND
Chromium mg/kg 3 3 ND ND ND ND ND
Copper mg/kg 3 0 0 5.3E-01 9.4E-01 5.3E-01 9.4E-01
Lead mg/kg 3 1 0 1.9E-01 5.2E-01 1.9E-01 5.2E-01
Manganese mg/kg 3 0 0 2.9E-01 4.1E-01 2.9E-01 4.1E-01
Mercury mg/kg 3 0 0 1.6E-01 1.8E-01 1.6E-01 1.8E-01
Nickel mg/kg 3 0 0 7.7E-02 1.2E-01 7.7E-02 1.2E-01
Selenium mg/kg 3 3 ND ND ND ND ND
Silver mg/kg 3 3 ND ND ND ND ND
Thallium mg/kg 3 0 0 7.9E-03 1.0E-02 7.9E-03 1.0E-02
Zinc mg/kg 3 0 0 8.7E+00 9.0E+00 8.7E+00 9.0E+00
Butyltins
Dibutyltin ion ug/kg 2 0 0 4.1E-01 4.1E-01 4.1E-01 4.1E-01
Tributyltin ion ug/kg 2 1 0 3.8E-01 5.8E-01 3.8E-01 5.8E-01
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 0 0 2.0E+00 2.4E+00 2.0E+00 2.4E+00
2-Methylnaphthalene ug/kg 2 0 0 2.3E+00 2.9E+00 2.3E+00 2.9E+00
Acenaphthene ug/kg 2 2 ND ND ND ND ND
Acenaphthylene ug/kg 2 1 0 9.7E-02 1.6E-01 9.7E-02 1.6E-01
Anthracene ug/kg 2 1 0 4.1E-01 6.8E-01 4.1E-01 6.8E-01
Benzo(a)anthracene ug/kg 2 1 0 4.6E-01 8.8E-01 4.6E-01 8.8E-01
Benzo(a)pyrene ug/kg 2 2 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 2 2 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 2 2 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 2 2 ND ND ND ND ND
Chrysene ug/kg 2 1 0 3.1E+00 6.2E+00 3.1E+00 6.2E+00
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg 2 0 0 2.7E-01 4.0E-01 2.7E-01 4.0E-01
Fluoranthene ug/kg 2 1 0 3.0E+00 5.5E+00 3.0E+00 5.5E+00
Fluorene ug/kg 2 2 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 2 2 ND ND ND ND ND
Naphthalene ug/kg 2 0 0 8.5E-01 9.5E-01 8.5E-01 9.5E-01
Phenanthrene ug/kg 2 1 0 1.7E+00 2.7E+00 1.7E+00 2.7E+00
Pyrene ug/kg 2 1 0 2.2E+00 4.2E+00 2.2E+00 4.2E+00
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 2 ND ND ND ND ND
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Diethyl phthalate ug/kg 2 2 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzyl alcohol ug/kg 2 2 ND ND ND ND ND
Hexachlorobenzene ug/kg 3 1 1 3.7E-01 4.3E-01 3.7E-01 4.3E-01
Hexachlorobutadiene ug/kg 3 1 1 1.4E-02 2.2E-02 1.4E-02 2.2E-02
Phenols
4-Nitrophenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 1 0 0 6.0E+01 6.0E+01 6.0E+01 6.0E+01
Total PCB Congeners pg/g 2 0 0 3.4E+04 4.1E+04 3.4E+04 4.1E+04
Total PCBs, Adjusted pg/g 2 0 0 3.1E+04 3.8E+04 3.1E+04 3.8E+04
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 2 0 0 2.2E-01 2.6E-01 2.2E-01 2.6E-01
Total PCB TEQ pg/g 2 0 0 3.7E-01 4.9E-01 3.7E-01 4.9E-01
Pesticides
Aldrin ug/kg 3 2 2 5.2E-03 5.2E-03 5.2E-03 5.2E-03
alpha-Hexachlorocyclohexane ug/kg 3 2 1 3.2E-03 4.3E-03 3.2E-03 4.3E-03
beta-Hexachlorocyclohexane ug/kg 3 2 0 1.5E+00 4.5E+00 1.5E+00 4.5E+00
Dieldrin ug/kg 3 0 0 1.4E+00 3.3E+00 1.4E+00 3.3E+00
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Endrin ug/kg 3 3 ND ND ND ND ND
Endrin aldehyde ug/kg 3 2 0 6.7E-01 2.0E+00 6.7E-01 2.0E+00
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Heptachlor ug/kg 3 3 ND ND ND ND ND
Heptachlor epoxide ug/kg 3 1 1 2.2E-02 2.4E-02 2.2E-02 2.4E-02
Total Chlordanes ug/kg 3 0 0 3.6E+00 7.8E+00 3.6E+00 7.8E+00
Total DDD ug/kg 3 0 0 3.5E+00 4.7E+00 3.5E+00 4.7E+00
Total DDE ug/kg 3 0 0 1.5E+01 2.6E+01 1.5E+01 2.6E+01
Total DDT ug/kg 3 0 0 5.0E+00 1.3E+01 5.0E+00 1.3E+01
Total Endosulfan ug/kg 3 3 ND ND ND ND ND

RM  3 WB Metals
Aluminum mg/kg 3 0 0 3.6E+00 5.0E+00 Fewer than 5 detects 3.6E+00 5.0E+00
Antimony mg/kg 3 2 2 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Arsenic, inorganic mg/kg 3 0 0 3.5E-02 3.9E-02 3.5E-02 3.9E-02
Cadmium mg/kg 3 1 0 4.8E-03 8.0E-03 4.8E-03 8.0E-03
Chromium mg/kg 3 1 0 1.7E-01 3.0E-01 1.7E-01 3.0E-01
Copper mg/kg 3 0 0 5.6E-01 7.9E-01 5.6E-01 7.9E-01
Lead mg/kg 3 0 0 6.1E-01 1.8E+00 6.1E-01 1.8E+00
Manganese mg/kg 3 0 0 1.3E+00 1.8E+00 1.3E+00 1.8E+00
Mercury mg/kg 3 0 0 9.5E-02 1.0E-01 9.5E-02 1.0E-01
Nickel mg/kg 3 0 0 6.0E-02 8.0E-02 6.0E-02 8.0E-02
Selenium mg/kg 3 3 ND ND ND ND ND
Silver mg/kg 3 2 1 1.1E-03 1.6E-03 1.1E-03 1.6E-03
Thallium mg/kg 3 0 0 7.3E-03 8.5E-03 7.3E-03 8.5E-03
Zinc mg/kg 3 0 0 1.4E+01 1.6E+01 1.4E+01 1.6E+01
Butyltins
Dibutyltin ion ug/kg 2 0 0 4.2E-01 4.2E-01 4.2E-01 4.2E-01
Tributyltin ion ug/kg 2 1 1 8.1E-01 8.1E-01 8.1E-01 8.1E-01
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 0 0 3.1E+00 3.9E+00 3.1E+00 3.9E+00
2-Methylnaphthalene ug/kg 3 1 1 3.9E+00 4.5E+00 3.9E+00 4.5E+00
Acenaphthene ug/kg 3 1 1 5.0E+00 6.8E+00 5.0E+00 6.8E+00
Acenaphthylene ug/kg 3 2 1 4.8E-01 6.9E-01 4.8E-01 6.9E-01
Anthracene ug/kg 3 1 1 2.2E+00 3.2E+00 2.2E+00 3.2E+00
Benzo(a)anthracene ug/kg 3 2 1 3.0E-01 4.8E-01 3.0E-01 4.8E-01
Benzo(a)pyrene ug/kg 3 3 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 3 3 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 3 3 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 3 3 ND ND ND ND ND
Chrysene ug/kg 3 2 1 1.1E+00 2.0E+00 1.1E+00 2.0E+00
Dibenzo(a,h)anthracene ug/kg 3 3 ND ND ND ND ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 6 of 38



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Dibenzothiophene ug/kg 2 0 0 1.4E+00 1.7E+00 1.4E+00 1.7E+00
Fluoranthene ug/kg 3 2 1 4.9E+00 9.5E+00 4.9E+00 9.5E+00
Fluorene ug/kg 3 1 1 7.6E+00 1.2E+01 7.6E+00 1.2E+01
Indeno(1,2,3-cd)pyrene ug/kg 3 3 ND ND ND ND ND
Naphthalene ug/kg 3 1 1 1.6E+00 1.7E+00 1.6E+00 1.7E+00
Phenanthrene ug/kg 3 1 1 1.2E+01 1.7E+01 1.2E+01 1.7E+01
Pyrene ug/kg 3 2 1 3.2E+00 6.2E+00 3.2E+00 6.2E+00
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 3 3 ND ND ND ND ND
Dibutyl phthalate ug/kg 3 3 ND ND ND ND ND
Diethyl phthalate ug/kg 3 3 ND ND ND ND ND
Di-n-octyl phthalate ug/kg 3 2 0 3.7E+02 1.1E+03 3.7E+02 1.1E+03
Semi-Volatile Organic Compounds
Benzoic acid ug/kg 3 1 1 5.2E+02 5.9E+02 5.2E+02 5.9E+02
Benzyl alcohol ug/kg 3 2 1 1.8E+01 2.5E+01 1.8E+01 2.5E+01
Bis(2-chloroethoxy) methane ug/kg 3 1 1 1.3E+01 1.4E+01 1.3E+01 1.4E+01
Dibenzofuran ug/kg 3 1 1 2.1E+00 3.5E+00 2.1E+00 3.5E+00
Hexachlorobenzene ug/kg 3 1 1 1.8E+00 1.9E+00 1.8E+00 1.9E+00
Hexachlorobutadiene ug/kg 3 1 1 2.2E-02 2.3E-02 2.2E-02 2.3E-02
Phenols
4-Methylphenol ug/kg 3 3 ND ND ND ND ND
4-Nitrophenol ug/kg 3 3 ND ND ND ND ND
Phenol ug/kg 3 3 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 1 0 0 7.8E+02 7.8E+02 7.8E+02 7.8E+02
Total PCB Congeners pg/g 3 0 0 4.7E+05 9.3E+05 4.7E+05 9.3E+05
Total PCBs, Adjusted pg/g 3 0 0 4.3E+05 8.5E+05 4.3E+05 8.5E+05
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 3 0 0 1.5E+00 1.7E+00 1.5E+00 1.7E+00
Total PCB TEQ pg/g 3 0 0 5.5E+00 1.3E+01 5.5E+00 1.3E+01
Pesticides
Aldrin ug/kg 3 1 1 1.6E-02 2.2E-02 1.6E-02 2.2E-02
alpha-Hexachlorocyclohexane ug/kg 3 1 1 2.4E-02 2.4E-02 2.4E-02 2.4E-02
beta-Hexachlorocyclohexane ug/kg 3 2 2 8.3E-03 8.3E-03 8.3E-03 8.3E-03
Dieldrin ug/kg 3 1 1 2.5E+00 2.9E+00 2.5E+00 2.9E+00
Endrin ug/kg 3 2 1 2.1E-02 3.0E-02 2.1E-02 3.0E-02
Endrin aldehyde ug/kg 3 2 2 6.2E-03 6.2E-03 6.2E-03 6.2E-03
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 2 1 1.9E-02 2.7E-02 1.9E-02 2.7E-02
Heptachlor ug/kg 3 2 2 2.7E-02 2.7E-02 2.7E-02 2.7E-02
Heptachlor epoxide ug/kg 3 1 1 1.4E-01 1.5E-01 1.4E-01 1.5E-01
Total Chlordanes ug/kg 3 1 0 9.1E+00 1.2E+01 9.1E+00 1.2E+01
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Total DDD ug/kg 3 0 0 2.5E+01 3.3E+01 2.5E+01 3.3E+01
Total DDE ug/kg 3 0 0 9.8E+01 1.5E+02 9.8E+01 1.5E+02
Total DDT ug/kg 3 0 0 1.1E+01 1.8E+01 1.1E+01 1.8E+01
Total Endosulfan ug/kg 3 1 1 6.1E-01 7.6E-01 6.1E-01 7.6E-01

RM  4 F Metals
Aluminum mg/kg 2 0 0 1.1E+00 1.4E+00 Fewer than 5 detects 1.1E+00 1.4E+00
Antimony mg/kg 2 2 ND ND ND ND ND
Arsenic, inorganic mg/kg 2 0 0 1.9E-02 2.2E-02 1.9E-02 2.2E-02
Cadmium mg/kg 2 2 ND ND ND ND ND
Chromium mg/kg 2 2 ND ND ND ND ND
Copper mg/kg 2 0 0 3.1E-01 3.3E-01 3.1E-01 3.3E-01
Lead mg/kg 2 0 0 5.1E-02 5.6E-02 5.1E-02 5.6E-02
Manganese mg/kg 2 0 0 4.5E-01 5.3E-01 4.5E-01 5.3E-01
Mercury mg/kg 2 0 0 2.0E-01 2.4E-01 2.0E-01 2.4E-01
Nickel mg/kg 2 0 0 6.4E-02 7.1E-02 6.4E-02 7.1E-02
Selenium mg/kg 2 2 ND ND ND ND ND
Silver mg/kg 2 2 ND ND ND ND ND
Thallium mg/kg 2 0 0 4.1E-03 4.4E-03 4.1E-03 4.4E-03
Zinc mg/kg 2 0 0 8.6E+00 8.6E+00 8.6E+00 8.6E+00
Butyltins
Dibutyltin ion ug/kg 2 0 0 5.5E-01 7.2E-01 5.5E-01 7.2E-01
Tributyltin ion ug/kg 2 1 0 5.5E-01 9.2E-01 5.5E-01 9.2E-01
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 0 0 5.4E-01 5.9E-01 5.4E-01 5.9E-01
2-Methylnaphthalene ug/kg 2 0 0 7.3E-01 8.2E-01 7.3E-01 8.2E-01
Acenaphthene ug/kg 2 2 ND ND ND ND ND
Acenaphthylene ug/kg 2 0 0 2.8E-01 2.9E-01 2.8E-01 2.9E-01
Anthracene ug/kg 2 0 0 5.5E-01 6.3E-01 5.5E-01 6.3E-01
Benzo(a)anthracene ug/kg 2 0 0 2.5E-01 3.6E-01 2.5E-01 3.6E-01
Benzo(a)pyrene ug/kg 2 1 0 1.4E-01 2.3E-01 1.4E-01 2.3E-01
Benzo(b)fluoranthene ug/kg 2 1 0 5.2E-01 1.0E+00 5.2E-01 1.0E+00
Benzo(g,h,i)perylene ug/kg 2 1 0 1.9E-01 3.4E-01 1.9E-01 3.4E-01
Benzo(k)fluoranthene ug/kg 2 1 0 2.0E-01 3.7E-01 2.0E-01 3.7E-01
Chrysene ug/kg 2 0 0 4.1E-01 6.1E-01 4.1E-01 6.1E-01
Dibenzo(a,h)anthracene ug/kg 2 1 0 9.0E-02 1.5E-01 9.0E-02 1.5E-01
Dibenzothiophene ug/kg 2 0 0 4.5E-01 5.9E-01 4.5E-01 5.9E-01
Fluoranthene ug/kg 2 0 0 2.2E+00 2.5E+00 2.2E+00 2.5E+00
Fluorene ug/kg 2 2 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 2 1 0 1.9E-01 3.5E-01 1.9E-01 3.5E-01
Naphthalene ug/kg 2 0 0 1.1E+00 1.2E+00 1.1E+00 1.2E+00
Phenanthrene ug/kg 2 1 0 2.8E+00 4.3E+00 2.8E+00 4.3E+00
Pyrene ug/kg 2 2 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 2 ND ND ND ND ND
Dibutyl phthalate ug/kg 2 1 0 3.1E+01 4.3E+01 3.1E+01 4.3E+01
Diethyl phthalate ug/kg 2 1 0 1.1E+01 1.7E+01 1.1E+01 1.7E+01
Semi-Volatile Organic Compounds
Benzyl alcohol ug/kg 2 0 0 2.4E+01 2.4E+01 2.4E+01 2.4E+01
Hexachlorobenzene ug/kg 2 0 0 4.4E-01 4.6E-01 4.4E-01 4.6E-01
Hexachlorobutadiene ug/kg 2 1 0 9.7E-03 1.3E-02 9.7E-03 1.3E-02
Phenols
4-Nitrophenol ug/kg 2 1 0 9.0E+00 1.3E+01 9.0E+00 1.3E+01
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 1.4E+05 2.4E+05 1.4E+05 2.4E+05
Total PCBs, Adjusted pg/g 2 0 0 1.3E+05 2.2E+05 1.3E+05 2.2E+05
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 2 0 0 3.5E-01 3.6E-01 3.5E-01 3.6E-01
Total PCB TEQ pg/g 2 0 0 8.0E-01 1.3E+00 8.0E-01 1.3E+00
Pesticides
Aldrin ug/kg 2 1 0 3.7E-03 5.8E-03 3.7E-03 5.8E-03
alpha-Hexachlorocyclohexane ug/kg 2 1 0 2.9E-03 3.9E-03 2.9E-03 3.9E-03
beta-Hexachlorocyclohexane ug/kg 2 1 0 2.0E-03 2.8E-03 2.0E-03 2.8E-03
Dieldrin ug/kg 2 0 0 3.8E-01 3.8E-01 3.8E-01 3.8E-01
Endrin ug/kg 2 2 ND ND ND ND ND
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 2 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Heptachlor ug/kg 2 2 ND ND ND ND ND
Heptachlor epoxide ug/kg 2 0 0 2.0E-02 2.2E-02 2.0E-02 2.2E-02
Total Chlordanes ug/kg 2 0 0 2.1E+00 2.3E+00 2.1E+00 2.3E+00
Total DDD ug/kg 2 0 0 3.8E+00 4.4E+00 3.8E+00 4.4E+00
Total DDE ug/kg 2 0 0 1.1E+01 1.2E+01 1.1E+01 1.2E+01
Total DDT ug/kg 2 0 0 1.6E+00 2.0E+00 1.6E+00 2.0E+00
Total Endosulfan ug/kg 2 1 1 9.2E-02 9.2E-02 9.2E-02 9.2E-02

RM  4 WB Metals
Aluminum mg/kg 5 0 0 5.2E+00 1.1E+01 normal 95% Student's-t UCL 8.4E+00 5.2E+00 8.4E+00
Antimony mg/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Arsenic, inorganic mg/kg 5 0 0 2.9E-02 3.4E-02 normal 95% Student's-t UCL 3.4E-02 2.9E-02 3.4E-02
Cadmium mg/kg 5 0 0 4.7E-03 8.0E-03 normal 95% Student's-t UCL 6.6E-03 4.7E-03 6.6E-03
Chromium mg/kg 5 1 0 4.9E-01 9.8E-01 -- Fewer than 5 detects -- 4.9E-01 9.8E-01
Copper mg/kg 5 0 0 5.7E-01 8.6E-01 normal 95% Student's-t UCL 7.6E-01 5.7E-01 7.6E-01
Lead mg/kg 5 0 0 3.1E-02 5.4E-02 normal 95% Student's-t UCL 5.4E-02 3.1E-02 5.4E-02
Manganese mg/kg 5 0 0 1.3E+00 2.3E+00 gamma 95% Approximate Gamma UCL 2.1E+00 1.3E+00 2.1E+00
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Mercury mg/kg 5 0 0 1.0E-01 1.4E-01 normal 95% Student's-t UCL 1.3E-01 1.0E-01 1.3E-01
Nickel mg/kg 5 0 0 1.1E-01 2.0E-01 normal 95% Student's-t UCL 1.7E-01 1.1E-01 1.7E-01
Selenium mg/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Silver mg/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Thallium mg/kg 5 0 0 5.4E-03 7.7E-03 normal 95% Student's-t UCL 6.9E-03 5.4E-03 6.9E-03
Zinc mg/kg 5 0 0 1.3E+01 1.5E+01 normal 95% Student's-t UCL 1.5E+01 1.3E+01 1.5E+01
Butyltins
Dibutyltin ion ug/kg 2 0 0 5.4E-01 6.7E-01 -- Fewer than 5 detects -- 5.4E-01 6.7E-01
Tributyltin ion ug/kg 2 1 0 1.2E+00 1.6E+00 -- Fewer than 5 detects -- 1.2E+00 1.6E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 0 0 1.3E+00 1.9E+00 -- Fewer than 5 detects -- 1.3E+00 1.9E+00
2-Methylnaphthalene ug/kg 5 3 3 1.6E+00 2.4E+00 -- Fewer than 5 detects -- 1.6E+00 2.4E+00
Acenaphthene ug/kg 5 2 0 1.5E+01 3.6E+01 -- Fewer than 5 detects -- 1.5E+01 3.6E+01
Acenaphthylene ug/kg 5 3 3 4.1E-01 6.3E-01 -- Fewer than 5 detects -- 4.1E-01 6.3E-01
Anthracene ug/kg 5 3 3 7.8E-01 1.3E+00 -- Fewer than 5 detects -- 7.8E-01 1.3E+00
Benzo(a)anthracene ug/kg 5 3 3 1.7E-01 1.9E-01 -- Fewer than 5 detects -- 1.7E-01 1.9E-01
Benzo(a)pyrene ug/kg 5 4 4 1.8E-01 1.8E-01 -- Fewer than 5 detects -- 1.8E-01 1.8E-01
Benzo(b)fluoranthene ug/kg 5 4 3 2.3E-01 3.5E-01 -- Fewer than 5 detects -- 2.3E-01 3.5E-01
Benzo(g,h,i)perylene ug/kg 5 4 4 2.0E-01 2.0E-01 -- Fewer than 5 detects -- 2.0E-01 2.0E-01
Benzo(k)fluoranthene ug/kg 5 4 3 1.4E-01 1.8E-01 -- Fewer than 5 detects -- 1.4E-01 1.8E-01
Chrysene ug/kg 5 3 3 2.2E-01 2.7E-01 -- Fewer than 5 detects -- 2.2E-01 2.7E-01
Dibenzo(a,h)anthracene ug/kg 5 4 4 1.3E-01 1.3E-01 -- Fewer than 5 detects -- 1.3E-01 1.3E-01
Dibenzothiophene ug/kg 2 0 0 5.9E-01 9.0E-01 -- Fewer than 5 detects -- 5.9E-01 9.0E-01
Fluoranthene ug/kg 5 2 0 1.4E+01 3.6E+01 -- Fewer than 5 detects -- 1.4E+01 3.6E+01
Fluorene ug/kg 5 3 3 5.4E+00 7.0E+00 -- Fewer than 5 detects -- 5.4E+00 7.0E+00
Indeno(1,2,3-cd)pyrene ug/kg 5 4 4 1.8E-01 1.8E-01 -- Fewer than 5 detects -- 1.8E-01 1.8E-01
Naphthalene ug/kg 5 3 3 1.2E+00 1.5E+00 -- Fewer than 5 detects -- 1.2E+00 1.5E+00
Phenanthrene ug/kg 5 3 3 1.5E+01 2.4E+01 -- Fewer than 5 detects -- 1.5E+01 2.4E+01
Pyrene ug/kg 5 4 0 1.4E+01 3.9E+01 -- Fewer than 5 detects -- 1.4E+01 3.9E+01
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 5 3 0 2.4E+04 8.7E+04 -- Fewer than 5 detects -- 2.4E+04 8.7E+04
Dibutyl phthalate ug/kg 5 4 3 1.9E+01 2.7E+01 -- Fewer than 5 detects -- 1.9E+01 2.7E+01
Diethyl phthalate ug/kg 5 4 4 1.0E+01 1.0E+01 -- Fewer than 5 detects -- 1.0E+01 1.0E+01
Di-n-octyl phthalate ug/kg 5 3 0 5.4E+02 2.1E+03 -- Fewer than 5 detects -- 5.4E+02 2.1E+03
Semi-Volatile Organic Compounds
Benzoic acid ug/kg 5 3 3 4.7E+02 4.8E+02 -- Fewer than 5 detects -- 4.7E+02 4.8E+02
Benzyl alcohol ug/kg 5 3 3 3.0E+01 3.2E+01 -- Fewer than 5 detects -- 3.0E+01 3.2E+01
Bis(2-chloroethoxy) methane ug/kg 5 3 3 1.2E+01 1.3E+01 -- Fewer than 5 detects -- 1.2E+01 1.3E+01
Dibenzofuran ug/kg 5 3 3 1.8E+00 2.8E+00 -- Fewer than 5 detects -- 1.8E+00 2.8E+00
Hexachlorobenzene ug/kg 5 3 3 2.3E+00 2.3E+00 -- Fewer than 5 detects -- 2.3E+00 2.3E+00
Hexachlorobutadiene ug/kg 5 3 3 5.9E-02 7.0E-02 -- Fewer than 5 detects -- 5.9E-02 7.0E-02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 10 of 38



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Phenols
4-Methylphenol ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
4-Nitrophenol ug/kg 5 3 3 1.0E+01 1.3E+01 -- Fewer than 5 detects -- 1.0E+01 1.3E+01
Phenol ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 3 0 0 7.9E+02 1.3E+03 -- Fewer than 5 detects -- 7.9E+02 1.3E+03
Total PCB Congeners pg/g 5 0 0 7.3E+05 1.5E+06 normal 95% Student's-t UCL 1.2E+06 7.3E+05 1.2E+06
Total PCBs, Adjusted pg/g 5 0 0 6.6E+05 1.3E+06 normal 95% Student's-t UCL 1.1E+06 6.6E+05 1.1E+06
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 5 0 0 2.1E+00 3.0E+00 normal 95% Student's-t UCL 2.6E+00 2.1E+00 2.6E+00
Total PCB TEQ pg/g 5 0 0 7.4E+00 1.2E+01 normal 95% Student's-t UCL 1.1E+01 7.4E+00 1.1E+01
Pesticides
Aldrin ug/kg 5 3 3 1.8E-02 1.8E-02 -- Fewer than 5 detects -- 1.8E-02 1.8E-02
alpha-Hexachlorocyclohexane ug/kg 5 3 3 3.4E-02 3.5E-02 -- Fewer than 5 detects -- 3.4E-02 3.5E-02
beta-Hexachlorocyclohexane ug/kg 5 4 3 8.7E-03 1.3E-02 -- Fewer than 5 detects -- 8.7E-03 1.3E-02
Dieldrin ug/kg 5 3 3 2.5E+00 2.6E+00 -- Fewer than 5 detects -- 2.5E+00 2.6E+00
Endrin ug/kg 5 3 3 2.5E-02 3.0E-02 -- Fewer than 5 detects -- 2.5E-02 3.0E-02
Endrin aldehyde ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Endrin ketone ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
gamma-Hexachlorocyclohexane ug/kg 5 4 4 2.0E-02 2.0E-02 -- Fewer than 5 detects -- 2.0E-02 2.0E-02
Heptachlor ug/kg 5 3 3 9.9E-03 1.4E-02 -- Fewer than 5 detects -- 9.9E-03 1.4E-02
Heptachlor epoxide ug/kg 5 3 3 1.3E-01 1.3E-01 -- Fewer than 5 detects -- 1.3E-01 1.3E-01
Total Chlordanes ug/kg 5 3 0 8.9E+00 1.4E+01 -- Fewer than 5 detects -- 8.9E+00 1.4E+01
Total DDD ug/kg 5 0 0 3.6E+01 5.7E+01 normal 95% Student's-t UCL 4.8E+01 3.6E+01 4.8E+01
Total DDE ug/kg 5 0 0 1.2E+02 2.2E+02 normal 95% Student's-t UCL 1.8E+02 1.2E+02 1.8E+02
Total DDT ug/kg 5 2 0 1.1E+01 3.0E+01 -- Fewer than 5 detects -- 1.1E+01 3.0E+01
Total Endosulfan ug/kg 5 3 3 5.7E-01 5.9E-01 -- Fewer than 5 detects -- 5.7E-01 5.9E-01

RM  5 F Metals
Aluminum mg/kg 2 0 0 2.8E+00 3.8E+00 Fewer than 5 detects 2.8E+00 3.8E+00
Antimony mg/kg 2 2 ND ND ND ND ND
Arsenic, inorganic mg/kg 2 0 0 2.0E-02 2.0E-02 2.0E-02 2.0E-02
Cadmium mg/kg 2 2 ND ND ND ND ND
Chromium mg/kg 2 2 ND ND ND ND ND
Copper mg/kg 2 0 0 7.2E-01 1.1E+00 7.2E-01 1.1E+00
Lead mg/kg 2 0 0 1.7E-02 2.2E-02 1.7E-02 2.2E-02
Manganese mg/kg 2 0 0 2.3E-01 3.9E-01 2.3E-01 3.9E-01
Mercury mg/kg 2 0 0 1.5E-01 2.1E-01 1.5E-01 2.1E-01
Nickel mg/kg 2 0 0 1.4E-01 2.2E-01 1.4E-01 2.2E-01
Selenium mg/kg 2 2 ND ND ND ND ND
Silver mg/kg 2 2 ND ND ND ND ND
Thallium mg/kg 2 0 0 3.4E-03 3.5E-03 3.4E-03 3.5E-03
Zinc mg/kg 2 0 0 9.5E+00 1.1E+01 9.5E+00 1.1E+01
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Butyltins
Dibutyltin ion ug/kg 1 0 0 7.7E-01 7.7E-01 7.7E-01 7.7E-01
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 5.4E-01 5.4E-01 5.4E-01 5.4E-01
2-Methylnaphthalene ug/kg 1 0 0 9.1E-01 9.1E-01 9.1E-01 9.1E-01
Acenaphthene ug/kg 1 1 ND ND ND ND ND
Acenaphthylene ug/kg 1 0 0 1.4E+00 1.4E+00 1.4E+00 1.4E+00
Anthracene ug/kg 1 0 0 2.0E+00 2.0E+00 2.0E+00 2.0E+00
Benzo(a)anthracene ug/kg 1 0 0 1.9E+00 1.9E+00 1.9E+00 1.9E+00
Benzo(a)pyrene ug/kg 1 0 0 2.2E+00 2.2E+00 2.2E+00 2.2E+00
Benzo(b)fluoranthene ug/kg 1 0 0 1.4E+00 1.4E+00 1.4E+00 1.4E+00
Benzo(g,h,i)perylene ug/kg 1 0 0 2.0E+00 2.0E+00 2.0E+00 2.0E+00
Benzo(k)fluoranthene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Chrysene ug/kg 1 0 0 2.3E+00 2.3E+00 2.3E+00 2.3E+00
Dibenzo(a,h)anthracene ug/kg 1 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Dibenzothiophene ug/kg 1 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Fluoranthene ug/kg 1 0 0 8.0E+00 8.0E+00 8.0E+00 8.0E+00
Fluorene ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Indeno(1,2,3-cd)pyrene ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Naphthalene ug/kg 1 0 0 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Phenanthrene ug/kg 1 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Pyrene ug/kg 1 0 0 8.6E+00 8.6E+00 8.6E+00 8.6E+00
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 1 ND ND ND ND ND
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Diethyl phthalate ug/kg 1 1 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzyl alcohol ug/kg 1 0 0 2.3E+01 2.3E+01 2.3E+01 2.3E+01
Hexachlorobenzene ug/kg 2 1 1 3.9E-01 3.9E-01 3.9E-01 3.9E-01
Hexachlorobutadiene ug/kg 2 2 ND ND ND ND ND
Phenols
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 1 0 0 4.6E+01 4.6E+01 4.6E+01 4.6E+01
Total PCB Congeners pg/g 1 0 0 3.4E+04 3.4E+04 3.4E+04 3.4E+04
Total PCBs, Adjusted pg/g 1 0 0 3.1E+04 3.1E+04 3.1E+04 3.1E+04
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 1 0 0 2.5E-01 2.5E-01 2.5E-01 2.5E-01
Total PCB TEQ pg/g 1 0 0 3.2E-01 3.2E-01 3.2E-01 3.2E-01
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Pesticides
Aldrin ug/kg 2 2 ND ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Dieldrin ug/kg 2 1 1 3.7E-01 3.7E-01 3.7E-01 3.7E-01
Endrin ug/kg 2 2 ND ND ND ND ND
Endrin aldehyde ug/kg 2 1 0 7.5E-01 1.5E+00 7.5E-01 1.5E+00
Endrin ketone ug/kg 2 2 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 2 1 1 9.0E-03 9.0E-03 9.0E-03 9.0E-03
Heptachlor ug/kg 2 2 ND ND ND ND ND
Heptachlor epoxide ug/kg 2 1 1 2.0E-02 2.0E-02 2.0E-02 2.0E-02
Total Chlordanes ug/kg 2 1 1 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Total DDD ug/kg 2 0 0 4.4E+00 4.8E+00 4.4E+00 4.8E+00
Total DDE ug/kg 2 0 0 1.2E+01 1.5E+01 1.2E+01 1.5E+01
Total DDT ug/kg 2 0 0 6.1E+00 9.5E+00 6.1E+00 9.5E+00
Total Endosulfan ug/kg 2 1 1 1.1E-01 1.1E-01 1.1E-01 1.1E-01

RM  5 WB Metals
Aluminum mg/kg 2 0 0 3.8E+00 4.8E+00 Fewer than 5 detects 3.8E+00 4.8E+00
Antimony mg/kg 2 2 ND ND ND ND ND
Arsenic, inorganic mg/kg 2 0 0 2.8E-02 3.0E-02 2.8E-02 3.0E-02
Cadmium mg/kg 2 0 0 9.0E-03 1.0E-02 9.0E-03 1.0E-02
Chromium mg/kg 2 1 0 2.5E-01 4.4E-01 2.5E-01 4.4E-01
Copper mg/kg 2 0 0 6.1E-01 7.3E-01 6.1E-01 7.3E-01
Lead mg/kg 2 0 0 8.5E-03 1.1E-02 8.5E-03 1.1E-02
Manganese mg/kg 2 0 0 1.5E+00 1.7E+00 1.5E+00 1.7E+00
Mercury mg/kg 2 0 0 9.7E-02 1.2E-01 9.7E-02 1.2E-01
Nickel mg/kg 2 0 0 6.0E-02 7.0E-02 6.0E-02 7.0E-02
Selenium mg/kg 2 2 ND ND ND ND ND
Silver mg/kg 2 2 ND ND ND ND ND
Thallium mg/kg 2 0 0 3.9E-03 4.0E-03 3.9E-03 4.0E-03
Zinc mg/kg 2 0 0 1.3E+01 1.4E+01 1.3E+01 1.4E+01
Butyltins
Dibutyltin ion ug/kg 1 0 0 5.1E-01 5.1E-01 5.1E-01 5.1E-01
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 2.9E+00 2.9E+00 2.9E+00 2.9E+00
2-Methylnaphthalene ug/kg 2 1 1 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Acenaphthene ug/kg 2 1 1 1.0E+01 1.0E+01 1.0E+01 1.0E+01
Acenaphthylene ug/kg 2 1 1 9.8E-01 9.8E-01 9.8E-01 9.8E-01
Anthracene ug/kg 2 1 1 5.9E-01 5.9E-01 5.9E-01 5.9E-01
Benzo(a)anthracene ug/kg 2 1 1 5.7E-01 5.7E-01 5.7E-01 5.7E-01
Benzo(a)pyrene ug/kg 2 1 1 6.6E-01 6.6E-01 6.6E-01 6.6E-01
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Benzo(b)fluoranthene ug/kg 2 1 1 4.5E-01 4.5E-01 4.5E-01 4.5E-01
Benzo(g,h,i)perylene ug/kg 2 1 1 6.0E-01 6.0E-01 6.0E-01 6.0E-01
Benzo(k)fluoranthene ug/kg 2 1 1 3.8E-01 3.8E-01 3.8E-01 3.8E-01
Chrysene ug/kg 2 1 1 6.8E-01 6.8E-01 6.8E-01 6.8E-01
Dibenzo(a,h)anthracene ug/kg 2 1 1 1.3E-01 1.3E-01 1.3E-01 1.3E-01
Dibenzothiophene ug/kg 1 0 0 4.8E-01 4.8E-01 4.8E-01 4.8E-01
Fluoranthene ug/kg 2 1 1 2.1E+00 2.1E+00 2.1E+00 2.1E+00
Fluorene ug/kg 2 0 0 2.0E+01 3.1E+01 2.0E+01 3.1E+01
Indeno(1,2,3-cd)pyrene ug/kg 2 1 1 5.1E-01 5.1E-01 5.1E-01 5.1E-01
Naphthalene ug/kg 2 1 1 2.7E+00 2.7E+00 2.7E+00 2.7E+00
Phenanthrene ug/kg 2 1 1 2.9E+01 2.9E+01 2.9E+01 2.9E+01
Pyrene ug/kg 2 1 1 2.2E+00 2.2E+00 2.2E+00 2.2E+00
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 2 ND ND ND ND ND
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Diethyl phthalate ug/kg 2 2 ND ND ND ND ND
Di-n-octyl phthalate ug/kg 2 2 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzoic acid ug/kg 2 1 1 4.1E+02 4.1E+02 4.1E+02 4.1E+02
Benzyl alcohol ug/kg 2 1 1 2.6E+01 2.6E+01 2.6E+01 2.6E+01
Bis(2-chloroethoxy) methane ug/kg 2 1 1 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Dibenzofuran ug/kg 2 1 1 2.6E+00 2.6E+00 2.6E+00 2.6E+00
Hexachlorobenzene ug/kg 2 1 1 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Hexachlorobutadiene ug/kg 2 1 1 8.0E-02 8.0E-02 8.0E-02 8.0E-02
Phenols
4-Methylphenol ug/kg 2 2 ND ND ND ND ND
4-Nitrophenol ug/kg 2 2 ND ND ND ND ND
Phenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 1 0 0 3.9E+02 3.9E+02 3.9E+02 3.9E+02
Total PCB Congeners pg/g 2 0 0 3.4E+05 4.2E+05 3.4E+05 4.2E+05
Total PCBs, Adjusted pg/g 2 0 0 3.1E+05 3.8E+05 3.1E+05 3.8E+05
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 2 0 0 1.9E+00 2.2E+00 1.9E+00 2.2E+00
Total PCB TEQ pg/g 2 0 0 4.7E+00 6.1E+00 4.7E+00 6.1E+00
Pesticides
Aldrin ug/kg 2 1 1 2.7E-02 2.7E-02 2.7E-02 2.7E-02
alpha-Hexachlorocyclohexane ug/kg 2 1 1 3.8E-02 3.8E-02 3.8E-02 3.8E-02
beta-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Dieldrin ug/kg 2 1 1 2.6E+00 2.6E+00 2.6E+00 2.6E+00
Endrin ug/kg 2 1 1 2.1E-02 2.1E-02 2.1E-02 2.1E-02
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Endrin ketone ug/kg 2 2 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 2 1 1 1.7E-02 1.7E-02 1.7E-02 1.7E-02
Heptachlor ug/kg 2 2 ND ND ND ND ND
Heptachlor epoxide ug/kg 2 1 1 1.3E-01 1.3E-01 1.3E-01 1.3E-01
Total Chlordanes ug/kg 2 1 1 1.4E+01 1.4E+01 1.4E+01 1.4E+01
Total DDD ug/kg 2 0 0 3.6E+01 3.8E+01 3.6E+01 3.8E+01
Total DDE ug/kg 2 0 0 9.7E+01 1.1E+02 9.7E+01 1.1E+02
Total DDT ug/kg 2 0 0 3.1E+01 3.8E+01 3.1E+01 3.8E+01
Total Endosulfan ug/kg 2 1 1 7.1E-01 7.1E-01 7.1E-01 7.1E-01

RM  6 F Metals
Aluminum mg/kg 3 0 0 3.1E+00 7.2E+00 Fewer than 5 detects 3.1E+00 7.2E+00
Antimony mg/kg 3 3 ND ND ND ND ND
Arsenic, inorganic mg/kg 3 0 0 1.8E-02 2.0E-02 1.8E-02 2.0E-02
Cadmium mg/kg 3 2 2 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Chromium mg/kg 3 3 ND ND ND ND ND
Copper mg/kg 3 0 0 3.3E-01 3.8E-01 3.3E-01 3.8E-01
Lead mg/kg 3 1 0 2.3E-02 4.3E-02 2.3E-02 4.3E-02
Manganese mg/kg 3 0 0 3.2E-01 5.0E-01 3.2E-01 5.0E-01
Mercury mg/kg 3 0 0 1.1E-01 1.5E-01 1.1E-01 1.5E-01
Nickel mg/kg 3 0 0 3.4E-02 5.6E-02 3.4E-02 5.6E-02
Selenium mg/kg 3 3 ND ND ND ND ND
Silver mg/kg 3 3 ND ND ND ND ND
Thallium mg/kg 3 0 0 3.4E-03 3.9E-03 3.4E-03 3.9E-03
Zinc mg/kg 3 0 0 8.9E+00 9.6E+00 8.9E+00 9.6E+00
Butyltins
Dibutyltin ion ug/kg 2 0 0 7.3E-01 9.2E-01 7.3E-01 9.2E-01
Tributyltin ion ug/kg 2 1 0 4.6E-01 7.4E-01 4.6E-01 7.4E-01
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 0 0 8.0E-01 1.2E+00 8.0E-01 1.2E+00
2-Methylnaphthalene ug/kg 2 0 0 9.6E-01 1.4E+00 9.6E-01 1.4E+00
Acenaphthene ug/kg 2 1 0 3.0E+00 5.4E+00 3.0E+00 5.4E+00
Acenaphthylene ug/kg 2 0 0 2.9E-01 4.0E-01 2.9E-01 4.0E-01
Anthracene ug/kg 2 1 0 6.9E-01 1.2E+00 6.9E-01 1.2E+00
Benzo(a)anthracene ug/kg 2 1 0 1.2E-01 2.0E-01 1.2E-01 2.0E-01
Benzo(a)pyrene ug/kg 2 1 0 6.6E-02 9.1E-02 6.6E-02 9.1E-02
Benzo(b)fluoranthene ug/kg 2 1 0 9.3E-02 1.5E-01 9.3E-02 1.5E-01
Benzo(g,h,i)perylene ug/kg 2 1 0 6.0E-02 8.4E-02 6.0E-02 8.4E-02
Benzo(k)fluoranthene ug/kg 2 1 0 6.2E-02 9.6E-02 6.2E-02 9.6E-02
Chrysene ug/kg 2 0 0 2.0E-01 3.0E-01 2.0E-01 3.0E-01
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg 2 0 0 1.0E+00 1.7E+00 1.0E+00 1.7E+00
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Fluoranthene ug/kg 2 1 0 1.0E+00 1.4E+00 1.0E+00 1.4E+00
Fluorene ug/kg 2 1 0 1.6E+00 2.8E+00 1.6E+00 2.8E+00
Indeno(1,2,3-cd)pyrene ug/kg 2 0 0 8.0E-02 8.0E-02 8.0E-02 8.0E-02
Naphthalene ug/kg 2 0 0 1.8E+00 2.7E+00 1.8E+00 2.7E+00
Phenanthrene ug/kg 2 1 0 4.0E+00 7.0E+00 4.0E+00 7.0E+00
Pyrene ug/kg 2 2 ND ND ND ND ND
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 1 0 6.3E+01 9.3E+01 6.3E+01 9.3E+01
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Diethyl phthalate ug/kg 2 2 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzyl alcohol ug/kg 2 2 ND ND ND ND ND
Hexachlorobenzene ug/kg 3 1 1 3.0E-01 3.6E-01 3.0E-01 3.6E-01
Hexachlorobutadiene ug/kg 3 3 ND ND ND ND ND
Phenols
4-Nitrophenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 1 0 0 3.9E+01 3.9E+01 3.9E+01 3.9E+01
Total PCB Congeners pg/g 2 0 0 5.6E+04 8.2E+04 5.6E+04 8.2E+04
Total PCBs, Adjusted pg/g 2 0 0 5.2E+04 7.8E+04 5.2E+04 7.8E+04
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 2 0 0 2.9E-01 3.5E-01 2.9E-01 3.5E-01
Total PCB TEQ pg/g 2 0 0 3.3E-01 3.9E-01 3.3E-01 3.9E-01
Pesticides
Aldrin ug/kg 3 3 ND ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 1 1 2.8E-01 3.6E-01 2.8E-01 3.6E-01
Endrin ug/kg 3 2 1 2.3E-03 3.0E-03 2.3E-03 3.0E-03
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 2 2 4.0E-03 4.0E-03 4.0E-03 4.0E-03
Heptachlor ug/kg 3 3 ND ND ND ND ND
Heptachlor epoxide ug/kg 3 1 1 1.4E-02 1.8E-02 1.4E-02 1.8E-02
Total Chlordanes ug/kg 3 0 0 2.3E+00 4.5E+00 2.3E+00 4.5E+00
Total DDD ug/kg 3 0 0 5.7E+00 8.5E+00 5.7E+00 8.5E+00
Total DDE ug/kg 3 0 0 9.6E+00 1.3E+01 9.6E+00 1.3E+01
Total DDT ug/kg 3 0 0 4.1E+00 7.6E+00 4.1E+00 7.6E+00
Total Endosulfan ug/kg 3 2 1 6.4E-02 8.5E-02 6.4E-02 8.5E-02
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

RM  6 WB Metals
Aluminum mg/kg 3 0 0 4.8E+00 5.7E+00 Fewer than 5 detects 4.8E+00 5.7E+00
Antimony mg/kg 3 2 2 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Arsenic, inorganic mg/kg 3 0 0 2.1E-02 2.4E-02 2.1E-02 2.4E-02
Cadmium mg/kg 3 0 0 1.2E-02 2.4E-02 1.2E-02 2.4E-02
Chromium mg/kg 3 3 ND ND ND ND ND
Copper mg/kg 3 0 0 7.8E-01 8.7E-01 7.8E-01 8.7E-01
Lead mg/kg 3 0 0 1.3E-02 1.7E-02 1.3E-02 1.7E-02
Manganese mg/kg 3 0 0 1.2E+00 1.9E+00 1.2E+00 1.9E+00
Mercury mg/kg 3 0 0 8.9E-02 1.1E-01 8.9E-02 1.1E-01
Nickel mg/kg 3 0 0 8.5E-02 1.6E-01 8.5E-02 1.6E-01
Selenium mg/kg 3 3 ND ND ND ND ND
Silver mg/kg 3 2 1 8.5E-04 1.6E-03 8.5E-04 1.6E-03
Thallium mg/kg 3 0 0 3.1E-03 3.8E-03 3.1E-03 3.8E-03
Zinc mg/kg 3 0 0 1.3E+01 1.6E+01 1.3E+01 1.6E+01
Butyltins
Dibutyltin ion ug/kg 2 0 0 5.9E-01 6.2E-01 5.9E-01 6.2E-01
Tributyltin ion ug/kg 2 1 1 8.6E-01 8.6E-01 8.6E-01 8.6E-01
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 0 0 5.8E+00 1.0E+01 5.8E+00 1.0E+01
2-Methylnaphthalene ug/kg 3 1 1 6.4E+00 1.1E+01 6.4E+00 1.1E+01
Acenaphthene ug/kg 3 1 0 2.2E+01 4.3E+01 2.2E+01 4.3E+01
Acenaphthylene ug/kg 3 1 1 1.7E+00 2.9E+00 1.7E+00 2.9E+00
Anthracene ug/kg 3 1 1 4.1E+00 6.8E+00 4.1E+00 6.8E+00
Benzo(a)anthracene ug/kg 3 2 2 1.5E-01 1.5E-01 1.5E-01 1.5E-01
Benzo(a)pyrene ug/kg 3 2 2 1.5E-01 1.5E-01 1.5E-01 1.5E-01
Benzo(b)fluoranthene ug/kg 3 2 2 1.4E-01 1.4E-01 1.4E-01 1.4E-01
Benzo(g,h,i)perylene ug/kg 3 2 2 1.3E-01 1.3E-01 1.3E-01 1.3E-01
Benzo(k)fluoranthene ug/kg 3 2 2 1.1E-01 1.1E-01 1.1E-01 1.1E-01
Chrysene ug/kg 3 1 1 1.7E-01 1.9E-01 1.7E-01 1.9E-01
Dibenzo(a,h)anthracene ug/kg 3 3 ND ND ND ND ND
Dibenzothiophene ug/kg 2 0 0 6.5E+00 1.1E+01 6.5E+00 1.1E+01
Fluoranthene ug/kg 3 2 1 6.6E+00 1.3E+01 6.6E+00 1.3E+01
Fluorene ug/kg 3 1 1 1.2E+01 2.0E+01 1.2E+01 2.0E+01
Indeno(1,2,3-cd)pyrene ug/kg 3 1 1 1.2E-01 1.2E-01 1.2E-01 1.2E-01
Naphthalene ug/kg 3 1 1 1.1E+01 2.1E+01 1.1E+01 2.1E+01
Phenanthrene ug/kg 3 1 0 2.5E+01 5.1E+01 2.5E+01 5.1E+01
Pyrene ug/kg 3 2 1 5.6E+00 1.1E+01 5.6E+00 1.1E+01
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 3 2 0 6.0E+01 1.0E+02 6.0E+01 1.0E+02
Dibutyl phthalate ug/kg 3 3 ND ND ND ND ND
Diethyl phthalate ug/kg 3 3 ND ND ND ND ND
Di-n-octyl phthalate ug/kg 3 3 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Semi-Volatile Organic Compounds
Benzoic acid ug/kg 3 1 1 4.2E+02 4.5E+02 4.2E+02 4.5E+02
Benzyl alcohol ug/kg 3 1 1 2.5E+01 2.6E+01 2.5E+01 2.6E+01
Bis(2-chloroethoxy) methane ug/kg 3 1 1 1.5E+01 1.8E+01 1.5E+01 1.8E+01
Dibenzofuran ug/kg 3 1 1 2.7E+00 4.0E+00 2.7E+00 4.0E+00
Hexachlorobenzene ug/kg 3 1 0 1.5E+00 2.4E+00 1.5E+00 2.4E+00
Hexachlorobutadiene ug/kg 3 1 1 9.0E-02 1.5E-01 9.0E-02 1.5E-01
Phenols
4-Methylphenol ug/kg 3 3 ND ND ND ND ND
4-Nitrophenol ug/kg 3 2 1 9.8E+00 1.4E+01 9.8E+00 1.4E+01
Phenol ug/kg 3 3 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 1 0 0 2.7E+02 2.7E+02 2.7E+02 2.7E+02
Total PCB Congeners pg/g 3 0 0 4.3E+05 6.8E+05 4.3E+05 6.8E+05
Total PCBs, Adjusted pg/g 3 0 0 4.0E+05 6.4E+05 4.0E+05 6.4E+05
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 3 0 0 1.8E+00 2.7E+00 1.8E+00 2.7E+00
Total PCB TEQ pg/g 3 0 0 4.1E+00 5.1E+00 4.1E+00 5.1E+00
Pesticides
Aldrin ug/kg 3 1 1 2.2E-02 2.4E-02 2.2E-02 2.4E-02
alpha-Hexachlorocyclohexane ug/kg 3 1 1 2.8E-02 2.8E-02 2.8E-02 2.8E-02
beta-Hexachlorocyclohexane ug/kg 3 2 2 2.4E-02 2.4E-02 2.4E-02 2.4E-02
Dieldrin ug/kg 3 1 1 2.0E+00 2.4E+00 2.0E+00 2.4E+00
Endrin ug/kg 3 1 1 1.7E-02 1.7E-02 1.7E-02 1.7E-02
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 1 1 2.9E-02 3.5E-02 2.9E-02 3.5E-02
Heptachlor ug/kg 3 1 1 1.0E-02 1.2E-02 1.0E-02 1.2E-02
Heptachlor epoxide ug/kg 3 1 1 1.0E-01 1.2E-01 1.0E-01 1.2E-01
Total Chlordanes ug/kg 3 1 0 8.5E+00 1.1E+01 8.5E+00 1.1E+01
Total DDD ug/kg 3 0 0 4.3E+01 8.9E+01 4.3E+01 8.9E+01
Total DDE ug/kg 3 0 0 8.7E+01 1.1E+02 8.7E+01 1.1E+02
Total DDT ug/kg 3 0 0 2.2E+01 3.5E+01 2.2E+01 3.5E+01
Total Endosulfan ug/kg 3 1 1 4.7E-01 5.0E-01 4.7E-01 5.0E-01

RM  7 F Metals
Aluminum mg/kg 2 0 0 1.2E+00 1.3E+00 Fewer than 5 detects 1.2E+00 1.3E+00
Antimony mg/kg 2 2 ND ND ND ND ND
Arsenic, inorganic mg/kg 2 0 0 1.8E-02 1.9E-02 1.8E-02 1.9E-02
Cadmium mg/kg 2 2 ND ND ND ND ND
Chromium mg/kg 2 2 ND ND ND ND ND
Copper mg/kg 2 0 0 4.0E-01 4.9E-01 4.0E-01 4.9E-01
Lead mg/kg 2 0 0 9.5E-03 1.0E-02 9.5E-03 1.0E-02
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Manganese mg/kg 2 0 0 4.2E-01 5.5E-01 4.2E-01 5.5E-01
Mercury mg/kg 2 0 0 2.2E-01 2.5E-01 2.2E-01 2.5E-01
Nickel mg/kg 2 0 0 4.6E-02 5.8E-02 4.6E-02 5.8E-02
Selenium mg/kg 2 2 ND ND ND ND ND
Silver mg/kg 2 2 ND ND ND ND ND
Thallium mg/kg 2 0 0 3.3E-03 3.4E-03 3.3E-03 3.4E-03
Zinc mg/kg 2 0 0 8.6E+00 9.3E+00 8.6E+00 9.3E+00
Butyltins
Dibutyltin ion ug/kg 2 1 0 4.8E-01 8.8E-01 4.8E-01 8.8E-01
Tributyltin ion ug/kg 2 1 0 3.3E-01 4.8E-01 3.3E-01 4.8E-01
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 4 0 0 4.9E-01 6.6E-01 4.9E-01 6.6E-01
2-Methylnaphthalene ug/kg 2 1 0 5.0E-01 7.7E-01 5.0E-01 7.7E-01
Acenaphthene ug/kg 2 1 0 1.5E+00 2.6E+00 1.5E+00 2.6E+00
Acenaphthylene ug/kg 2 1 0 1.6E-01 2.9E-01 1.6E-01 2.9E-01
Anthracene ug/kg 2 1 0 4.7E-01 8.2E-01 4.7E-01 8.2E-01
Benzo(a)anthracene ug/kg 2 1 0 1.1E-01 1.9E-01 1.1E-01 1.9E-01
Benzo(a)pyrene ug/kg 2 2 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 2 1 0 8.3E-02 1.3E-01 8.3E-02 1.3E-01
Benzo(g,h,i)perylene ug/kg 2 1 0 6.5E-02 9.3E-02 6.5E-02 9.3E-02
Benzo(k)fluoranthene ug/kg 2 1 0 6.4E-02 1.0E-01 6.4E-02 1.0E-01
Chrysene ug/kg 2 1 0 1.5E-01 2.7E-01 1.5E-01 2.7E-01
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg 2 1 0 5.2E-01 1.0E+00 5.2E-01 1.0E+00
Fluoranthene ug/kg 2 1 0 9.5E-01 1.6E+00 9.5E-01 1.6E+00
Fluorene ug/kg 2 1 0 9.5E-01 1.6E+00 9.5E-01 1.6E+00
Indeno(1,2,3-cd)pyrene ug/kg 2 1 0 7.1E-02 1.1E-01 7.1E-02 1.1E-01
Naphthalene ug/kg 2 0 0 1.1E+00 1.4E+00 1.1E+00 1.4E+00
Phenanthrene ug/kg 2 1 0 2.7E+00 5.2E+00 2.7E+00 5.2E+00
Pyrene ug/kg 2 2 ND ND ND ND ND
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 2 ND ND ND ND ND
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Diethyl phthalate ug/kg 2 2 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzyl alcohol ug/kg 2 0 0 2.9E+01 2.9E+01 2.9E+01 2.9E+01
Hexachlorobenzene ug/kg 2 0 0 6.0E-01 8.8E-01 6.0E-01 8.8E-01
Hexachlorobutadiene ug/kg 2 1 0 8.5E-02 1.7E-01 8.5E-02 1.7E-01
Phenols
4-Nitrophenol ug/kg 2 2 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 1.4E+05 2.1E+05 1.4E+05 2.1E+05
Total PCBs, Adjusted pg/g 2 0 0 1.3E+05 2.0E+05 1.3E+05 2.0E+05
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 2 0 0 5.5E+00 8.7E+00 5.5E+00 8.7E+00
Total PCB TEQ pg/g 2 0 0 6.2E-01 7.0E-01 6.2E-01 7.0E-01
Pesticides
Aldrin ug/kg 2 2 ND ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 2 1 1 5.0E-03 5.0E-03 5.0E-03 5.0E-03
Dieldrin ug/kg 2 0 0 2.9E-01 3.1E-01 2.9E-01 3.1E-01
Endrin ug/kg 2 1 0 2.8E-03 4.0E-03 2.8E-03 4.0E-03
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 2 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Heptachlor ug/kg 2 2 ND ND ND ND ND
Heptachlor epoxide ug/kg 2 1 0 1.0E-02 1.4E-02 1.0E-02 1.4E-02
Total Chlordanes ug/kg 2 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Total DDD ug/kg 2 0 0 3.2E+01 6.3E+01 3.2E+01 6.3E+01
Total DDE ug/kg 2 0 0 3.4E+01 5.9E+01 3.4E+01 5.9E+01
Total DDT ug/kg 2 0 0 3.0E+01 5.9E+01 3.0E+01 5.9E+01
Total Endosulfan ug/kg 2 2 ND ND ND ND ND

RM  7 WB Metals
Aluminum mg/kg 5 0 0 4.9E+00 6.1E+00 normal 95% Student's-t UCL 5.9E+00 4.9E+00 5.9E+00
Antimony mg/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Arsenic, inorganic mg/kg 5 0 0 2.4E-02 2.9E-02 normal 95% Student's-t UCL 2.7E-02 2.4E-02 2.7E-02
Cadmium mg/kg 5 3 1 1.6E-03 2.4E-03 -- Fewer than 5 detects -- 1.6E-03 2.4E-03
Chromium mg/kg 5 1 0 3.3E-01 6.6E-01 -- Fewer than 5 detects -- 3.3E-01 6.6E-01
Copper mg/kg 5 0 0 6.5E-01 9.5E-01 normal 95% Student's-t UCL 8.6E-01 6.5E-01 8.6E-01
Lead mg/kg 5 0 0 1.9E-02 3.4E-02 normal 95% Student's-t UCL 3.0E-02 1.9E-02 3.0E-02
Manganese mg/kg 5 0 0 1.7E+00 2.2E+00 normal 95% Student's-t UCL 2.2E+00 1.7E+00 2.2E+00
Mercury mg/kg 5 0 0 1.0E-01 1.5E-01 normal 95% Student's-t UCL 1.3E-01 1.0E-01 1.3E-01
Nickel mg/kg 5 2 0 9.9E-02 1.8E-01 -- Fewer than 5 detects -- 9.9E-02 1.8E-01
Selenium mg/kg 5 3 0 2.2E-01 4.0E-01 -- Fewer than 5 detects -- 2.2E-01 4.0E-01
Silver mg/kg 5 4 3 1.7E-03 2.3E-03 -- Fewer than 5 detects -- 1.7E-03 2.3E-03
Thallium mg/kg 5 0 0 3.6E-03 4.0E-03 normal 95% Student's-t UCL 3.9E-03 3.6E-03 3.9E-03
Zinc mg/kg 5 0 0 1.4E+01 1.6E+01 normal 95% Student's-t UCL 1.6E+01 1.4E+01 1.6E+01
Butyltins
Dibutyltin ion ug/kg 2 1 0 5.5E-01 7.5E-01 -- Fewer than 5 detects -- 5.5E-01 7.5E-01
Tributyltin ion ug/kg 2 1 1 7.8E-01 7.8E-01 -- Fewer than 5 detects -- 7.8E-01 7.8E-01
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 0 0 2.6E+00 3.8E+00 -- Fewer than 5 detects -- 2.6E+00 3.8E+00
2-Methylnaphthalene ug/kg 5 0 0 3.1E+01 5.9E+01 normal 95% Student's-t UCL 5.6E+01 3.1E+01 5.6E+01
Acenaphthene ug/kg 5 1 0 4.3E+01 9.5E+01 -- Fewer than 5 detects -- 4.3E+01 9.5E+01
Acenaphthylene ug/kg 5 3 3 8.8E-01 1.4E+00 -- Fewer than 5 detects -- 8.8E-01 1.4E+00
Anthracene ug/kg 5 3 3 2.1E+00 3.6E+00 -- Fewer than 5 detects -- 2.1E+00 3.6E+00
Benzo(a)anthracene ug/kg 5 4 4 1.5E-01 1.5E-01 -- Fewer than 5 detects -- 1.5E-01 1.5E-01
Benzo(a)pyrene ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Benzo(b)fluoranthene ug/kg 5 4 4 1.4E-01 1.4E-01 -- Fewer than 5 detects -- 1.4E-01 1.4E-01
Benzo(g,h,i)perylene ug/kg 5 4 4 1.4E-01 1.4E-01 -- Fewer than 5 detects -- 1.4E-01 1.4E-01
Benzo(k)fluoranthene ug/kg 5 4 4 1.1E-01 1.1E-01 -- Fewer than 5 detects -- 1.1E-01 1.1E-01
Chrysene ug/kg 5 4 4 1.8E-01 1.8E-01 -- Fewer than 5 detects -- 1.8E-01 1.8E-01
Dibenzo(a,h)anthracene ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Dibenzothiophene ug/kg 2 1 0 3.2E+00 6.2E+00 -- Fewer than 5 detects -- 3.2E+00 6.2E+00
Fluoranthene ug/kg 5 4 3 5.6E+00 1.1E+01 -- Fewer than 5 detects -- 5.6E+00 1.1E+01
Fluorene ug/kg 5 1 0 2.9E+01 6.9E+01 -- Fewer than 5 detects -- 2.9E+01 6.9E+01
Indeno(1,2,3-cd)pyrene ug/kg 5 4 4 1.3E-01 1.3E-01 -- Fewer than 5 detects -- 1.3E-01 1.3E-01
Naphthalene ug/kg 5 1 0 3.3E+01 8.6E+01 -- Fewer than 5 detects -- 3.3E+01 8.6E+01
Phenanthrene ug/kg 5 1 0 3.7E+01 8.5E+01 -- Fewer than 5 detects -- 3.7E+01 8.5E+01
Pyrene ug/kg 5 4 3 4.4E+00 8.6E+00 -- Fewer than 5 detects -- 4.4E+00 8.6E+00
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Dibutyl phthalate ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Diethyl phthalate ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Di-n-octyl phthalate ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Semi-Volatile Organic Compounds
Benzoic acid ug/kg 5 3 3 4.6E+02 5.3E+02 -- Fewer than 5 detects -- 4.6E+02 5.3E+02
Benzyl alcohol ug/kg 5 3 3 2.7E+01 2.8E+01 -- Fewer than 5 detects -- 2.7E+01 2.8E+01
Bis(2-chloroethoxy) methane ug/kg 5 4 3 8.6E+00 1.3E+01 -- Fewer than 5 detects -- 8.6E+00 1.3E+01
Dibenzofuran ug/kg 5 1 0 2.3E+01 5.2E+01 -- Fewer than 5 detects -- 2.3E+01 5.2E+01
Hexachlorobenzene ug/kg 5 3 2 2.9E+00 4.8E+00 -- Fewer than 5 detects -- 2.9E+00 4.8E+00
Hexachlorobutadiene ug/kg 5 4 3 7.0E-01 1.4E+00 -- Fewer than 5 detects -- 7.0E-01 1.4E+00
Phenols
4-Methylphenol ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
4-Nitrophenol ug/kg 5 4 3 8.8E+00 1.2E+01 -- Fewer than 5 detects -- 8.8E+00 1.2E+01
Phenol ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 3 0 0 4.8E+02 8.0E+02 -- Fewer than 5 detects -- 4.8E+02 8.0E+02
Total PCB Congeners pg/g 5 0 0 8.3E+05 2.0E+06 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.1E+06 8.3E+05 2.0E+06
Total PCBs, Adjusted pg/g 5 0 0 7.9E+05 2.0E+06 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.1E+06 7.9E+05 2.0E+06
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 5 0 0 1.8E+01 5.2E+01 gamma 95% Approximate Gamma UCL 5.6E+01 1.8E+01 5.2E+01
Total PCB TEQ pg/g 5 0 0 5.9E+00 7.9E+00 gamma 95% Approximate Gamma UCL 7.3E+00 5.9E+00 7.3E+00
Pesticides
Aldrin ug/kg 5 4 3 2.2E-02 3.4E-02 -- Fewer than 5 detects -- 2.2E-02 3.4E-02
alpha-Hexachlorocyclohexane ug/kg 5 4 3 2.8E-02 4.2E-02 -- Fewer than 5 detects -- 2.8E-02 4.2E-02
beta-Hexachlorocyclohexane ug/kg 5 4 3 2.5E-02 3.6E-02 -- Fewer than 5 detects -- 2.5E-02 3.6E-02
Dieldrin ug/kg 5 3 3 2.0E+00 2.2E+00 -- Fewer than 5 detects -- 2.0E+00 2.2E+00
Endrin ug/kg 5 3 3 1.6E-02 1.6E-02 -- Fewer than 5 detects -- 1.6E-02 1.6E-02
Endrin aldehyde ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Endrin ketone ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
gamma-Hexachlorocyclohexane ug/kg 5 4 3 2.3E-02 3.5E-02 -- Fewer than 5 detects -- 2.3E-02 3.5E-02
Heptachlor ug/kg 5 4 4 8.7E-03 8.7E-03 -- Fewer than 5 detects -- 8.7E-03 8.7E-03
Heptachlor epoxide ug/kg 5 3 3 1.0E-01 1.0E-01 -- Fewer than 5 detects -- 1.0E-01 1.0E-01
Total Chlordanes ug/kg 5 1 0 1.3E+01 1.9E+01 -- Fewer than 5 detects -- 1.3E+01 1.9E+01
Total DDD ug/kg 5 0 0 1.6E+02 5.2E+02 gamma 95% Approximate Gamma UCL 6.6E+02 1.6E+02 5.2E+02
Total DDE ug/kg 5 0 0 2.2E+02 4.7E+02 normal 95% Student's-t UCL 3.6E+02 2.2E+02 3.6E+02
Total DDT ug/kg 5 0 0 1.6E+02 4.6E+02 normal 95% Student's-t UCL 3.3E+02 1.6E+02 3.3E+02
Total Endosulfan ug/kg 5 3 3 5.0E-01 5.6E-01 -- Fewer than 5 detects -- 5.0E-01 5.6E-01

RM  8 F Metals
Aluminum mg/kg 3 0 0 2.3E+00 3.5E+00 Fewer than 5 detects 2.3E+00 3.5E+00
Antimony mg/kg 3 3 ND ND ND ND ND
Arsenic, inorganic mg/kg 3 0 0 1.7E-02 1.8E-02 1.7E-02 1.8E-02
Cadmium mg/kg 3 2 2 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Chromium mg/kg 3 3 ND ND ND ND ND
Copper mg/kg 3 0 0 3.0E-01 3.6E-01 3.0E-01 3.6E-01
Lead mg/kg 3 1 0 5.3E-03 7.0E-03 5.3E-03 7.0E-03
Manganese mg/kg 3 0 0 2.7E-01 3.8E-01 2.7E-01 3.8E-01
Mercury mg/kg 3 0 0 9.0E-02 1.1E-01 9.0E-02 1.1E-01
Nickel mg/kg 3 0 0 3.7E-02 6.4E-02 3.7E-02 6.4E-02
Selenium mg/kg 3 3 ND ND ND ND ND
Silver mg/kg 3 3 ND ND ND ND ND
Thallium mg/kg 3 0 0 3.0E-03 3.9E-03 3.0E-03 3.9E-03
Zinc mg/kg 3 0 0 8.8E+00 9.2E+00 8.8E+00 9.2E+00
Butyltins
Dibutyltin ion ug/kg 2 1 0 2.9E-01 5.0E-01 2.9E-01 5.0E-01
Tributyltin ion ug/kg 2 2 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 1 0 5.8E-01 1.0E+00 5.8E-01 1.0E+00
2-Methylnaphthalene ug/kg 2 0 0 1.2E+00 1.8E+00 1.2E+00 1.8E+00
Acenaphthene ug/kg 2 2 ND ND ND ND ND
Acenaphthylene ug/kg 2 1 0 1.3E+00 2.5E+00 1.3E+00 2.5E+00
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Anthracene ug/kg 2 1 0 1.9E+00 3.6E+00 1.9E+00 3.6E+00
Benzo(a)anthracene ug/kg 2 1 0 1.3E+00 2.6E+00 1.3E+00 2.6E+00
Benzo(a)pyrene ug/kg 2 1 0 1.3E+00 2.5E+00 1.3E+00 2.5E+00
Benzo(b)fluoranthene ug/kg 2 1 0 8.7E-01 1.7E+00 8.7E-01 1.7E+00
Benzo(g,h,i)perylene ug/kg 2 1 0 1.0E+00 2.0E+00 1.0E+00 2.0E+00
Benzo(k)fluoranthene ug/kg 2 1 0 7.1E-01 1.4E+00 7.1E-01 1.4E+00
Chrysene ug/kg 2 1 0 1.5E+00 2.9E+00 1.5E+00 2.9E+00
Dibenzo(a,h)anthracene ug/kg 2 1 0 1.3E-01 2.4E-01 1.3E-01 2.4E-01
Dibenzothiophene ug/kg 2 1 0 1.1E+00 2.1E+00 1.1E+00 2.1E+00
Fluoranthene ug/kg 2 1 0 6.2E+00 1.2E+01 6.2E+00 1.2E+01
Fluorene ug/kg 2 1 0 1.4E+00 2.5E+00 1.4E+00 2.5E+00
Indeno(1,2,3-cd)pyrene ug/kg 2 1 0 9.7E-01 1.9E+00 9.7E-01 1.9E+00
Naphthalene ug/kg 2 0 0 5.8E+00 1.1E+01 5.8E+00 1.1E+01
Phenanthrene ug/kg 2 1 0 1.1E+01 2.2E+01 1.1E+01 2.2E+01
Pyrene ug/kg 2 1 0 6.6E+00 1.3E+01 6.6E+00 1.3E+01
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 2 ND ND ND ND ND
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Diethyl phthalate ug/kg 2 2 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzyl alcohol ug/kg 2 0 0 2.6E+01 2.6E+01 2.6E+01 2.6E+01
Hexachlorobenzene ug/kg 3 1 1 3.4E-01 3.5E-01 3.4E-01 3.5E-01
Hexachlorobutadiene ug/kg 3 3 ND ND ND ND ND
Phenols
4-Nitrophenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 1 0 0 9.3E+01 9.3E+01 9.3E+01 9.3E+01
Total PCB Congeners pg/g 2 0 0 4.7E+04 5.2E+04 4.7E+04 5.2E+04
Total PCBs, Adjusted pg/g 2 0 0 4.4E+04 4.7E+04 4.4E+04 4.7E+04
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 2 0 0 5.4E-01 6.2E-01 5.4E-01 6.2E-01
Total PCB TEQ pg/g 2 0 0 3.6E-01 4.0E-01 3.6E-01 4.0E-01
Pesticides
Aldrin ug/kg 3 2 2 5.0E-03 5.0E-03 5.0E-03 5.0E-03
alpha-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 0 0 6.6E-01 1.4E+00 6.6E-01 1.4E+00
Endrin ug/kg 3 3 ND ND ND ND ND
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 2 2 3.0E-03 3.0E-03 3.0E-03 3.0E-03
Heptachlor ug/kg 3 3 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Heptachlor epoxide ug/kg 3 1 1 1.4E-02 1.6E-02 1.4E-02 1.6E-02
Total Chlordanes ug/kg 3 0 0 2.8E+00 5.4E+00 2.8E+00 5.4E+00
Total DDD ug/kg 3 0 0 5.7E+00 1.3E+01 5.7E+00 1.3E+01
Total DDE ug/kg 3 0 0 1.5E+01 2.2E+01 1.5E+01 2.2E+01
Total DDT ug/kg 3 0 0 1.0E+01 1.5E+01 1.0E+01 1.5E+01
Total Endosulfan ug/kg 3 1 1 6.9E-02 7.7E-02 6.9E-02 7.7E-02

RM  8 WB Metals
Aluminum mg/kg 3 0 0 4.3E+00 4.8E+00 Fewer than 5 detects 4.3E+00 4.8E+00
Antimony mg/kg 3 3 ND ND ND ND ND
Arsenic, inorganic mg/kg 3 0 0 2.3E-02 2.5E-02 2.3E-02 2.5E-02
Cadmium mg/kg 3 1 0 2.8E-03 4.4E-03 2.8E-03 4.4E-03
Chromium mg/kg 3 0 0 1.8E-01 2.4E-01 1.8E-01 2.4E-01
Copper mg/kg 3 0 0 9.6E-01 1.3E+00 9.6E-01 1.3E+00
Lead mg/kg 3 0 0 7.5E-03 8.9E-03 7.5E-03 8.9E-03
Manganese mg/kg 3 0 0 1.8E+00 2.6E+00 1.8E+00 2.6E+00
Mercury mg/kg 3 0 0 8.1E-02 1.1E-01 8.1E-02 1.1E-01
Nickel mg/kg 3 1 0 1.1E-01 1.7E-01 1.1E-01 1.7E-01
Selenium mg/kg 3 3 ND ND ND ND ND
Silver mg/kg 3 2 1 1.6E-03 2.2E-03 1.6E-03 2.2E-03
Thallium mg/kg 3 0 0 3.0E-03 3.4E-03 3.0E-03 3.4E-03
Zinc mg/kg 3 0 0 1.3E+01 1.5E+01 1.3E+01 1.5E+01
Butyltins
Dibutyltin ion ug/kg 2 1 0 7.5E-01 1.1E+00 7.5E-01 1.1E+00
Tributyltin ion ug/kg 2 2 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 1 0 1.2E+00 2.0E+00 1.2E+00 2.0E+00
2-Methylnaphthalene ug/kg 3 1 1 2.0E+00 3.1E+00 2.0E+00 3.1E+00
Acenaphthene ug/kg 3 1 1 4.7E+00 7.6E+00 4.7E+00 7.6E+00
Acenaphthylene ug/kg 3 2 1 1.0E+00 1.9E+00 1.0E+00 1.9E+00
Anthracene ug/kg 3 1 1 9.8E-01 1.3E+00 9.8E-01 1.3E+00
Benzo(a)anthracene ug/kg 3 2 1 5.3E-01 9.4E-01 5.3E-01 9.4E-01
Benzo(a)pyrene ug/kg 3 2 1 5.3E-01 9.3E-01 5.3E-01 9.3E-01
Benzo(b)fluoranthene ug/kg 3 2 1 3.8E-01 6.5E-01 3.8E-01 6.5E-01
Benzo(g,h,i)perylene ug/kg 3 2 1 1.3E+00 2.5E+00 1.3E+00 2.5E+00
Benzo(k)fluoranthene ug/kg 3 2 1 3.2E-01 5.4E-01 3.2E-01 5.4E-01
Chrysene ug/kg 3 2 1 6.1E-01 1.1E+00 6.1E-01 1.1E+00
Dibenzo(a,h)anthracene ug/kg 3 2 2 1.6E-01 1.6E-01 1.6E-01 1.6E-01
Dibenzothiophene ug/kg 2 1 0 1.9E+00 3.6E+00 1.9E+00 3.6E+00
Fluoranthene ug/kg 3 2 1 7.6E+00 1.5E+01 7.6E+00 1.5E+01
Fluorene ug/kg 3 1 1 4.9E+00 6.7E+00 4.9E+00 6.7E+00
Indeno(1,2,3-cd)pyrene ug/kg 3 2 1 9.5E-01 1.8E+00 9.5E-01 1.8E+00
Naphthalene ug/kg 3 1 1 3.5E+00 6.2E+00 3.5E+00 6.2E+00
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Phenanthrene ug/kg 3 1 0 1.9E+01 3.6E+01 1.9E+01 3.6E+01
Pyrene ug/kg 3 2 0 2.2E+01 4.9E+01 2.2E+01 4.9E+01
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 3 3 ND ND ND ND ND
Dibutyl phthalate ug/kg 3 3 ND ND ND ND ND
Diethyl phthalate ug/kg 3 3 ND ND ND ND ND
Di-n-octyl phthalate ug/kg 3 3 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzoic acid ug/kg 3 1 1 4.4E+02 5.1E+02 4.4E+02 5.1E+02
Benzyl alcohol ug/kg 3 1 1 3.0E+01 3.0E+01 3.0E+01 3.0E+01
Bis(2-chloroethoxy) methane ug/kg 3 1 1 1.3E+01 1.3E+01 1.3E+01 1.3E+01
Dibenzofuran ug/kg 3 1 1 1.5E+00 2.3E+00 1.5E+00 2.3E+00
Hexachlorobenzene ug/kg 3 1 1 2.0E+00 2.1E+00 2.0E+00 2.1E+00
Hexachlorobutadiene ug/kg 3 2 1 1.3E-01 2.5E-01 1.3E-01 2.5E-01
Phenols
4-Methylphenol ug/kg 3 2 1 7.4E+00 1.1E+01 7.4E+00 1.1E+01
4-Nitrophenol ug/kg 3 2 1 8.8E+00 1.2E+01 8.8E+00 1.2E+01
Phenol ug/kg 3 3 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 1 0 0 9.0E+02 9.0E+02 9.0E+02 9.0E+02
Total PCB Congeners pg/g 3 0 0 4.7E+05 6.6E+05 4.7E+05 6.6E+05
Total PCBs, Adjusted pg/g 3 0 0 4.4E+05 6.2E+05 4.4E+05 6.2E+05
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 3 0 0 3.3E+00 4.5E+00 3.3E+00 4.5E+00
Total PCB TEQ pg/g 3 0 0 5.1E+00 6.9E+00 5.1E+00 6.9E+00
Pesticides
Aldrin ug/kg 3 2 2 2.2E-02 2.2E-02 2.2E-02 2.2E-02
alpha-Hexachlorocyclohexane ug/kg 3 2 2 2.4E-02 2.4E-02 2.4E-02 2.4E-02
beta-Hexachlorocyclohexane ug/kg 3 2 2 1.5E-02 1.5E-02 1.5E-02 1.5E-02
Dieldrin ug/kg 3 0 0 3.7E+00 7.3E+00 3.7E+00 7.3E+00
Endrin ug/kg 3 1 1 1.4E-02 1.5E-02 1.4E-02 1.5E-02
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 2 1 1.9E-02 2.5E-02 1.9E-02 2.5E-02
Heptachlor ug/kg 3 3 ND ND ND ND ND
Heptachlor epoxide ug/kg 3 1 1 9.4E-02 9.8E-02 9.4E-02 9.8E-02
Total Chlordanes ug/kg 3 1 0 9.1E+00 1.2E+01 9.1E+00 1.2E+01
Total DDD ug/kg 3 0 0 6.0E+01 1.4E+02 6.0E+01 1.4E+02
Total DDE ug/kg 3 0 0 1.2E+02 1.9E+02 1.2E+02 1.9E+02
Total DDT ug/kg 3 0 0 4.1E+01 8.2E+01 4.1E+01 8.2E+01
Total Endosulfan ug/kg 3 1 1 4.0E-01 4.2E-01 4.0E-01 4.2E-01
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

RM  8 WB Metals
Swan Island Lagoon Aluminum mg/kg 3 0 0 6.4E+00 7.7E+00 Fewer than 5 detects 6.4E+00 7.7E+00

Antimony mg/kg 3 3 ND ND ND ND ND
Arsenic, inorganic mg/kg 3 0 0 1.8E-02 2.0E-02 1.8E-02 2.0E-02
Cadmium mg/kg 3 0 0 5.3E-03 9.0E-03 5.3E-03 9.0E-03
Chromium mg/kg 3 1 0 7.4E-01 1.1E+00 7.4E-01 1.1E+00
Copper mg/kg 3 0 0 8.2E-01 9.5E-01 8.2E-01 9.5E-01
Lead mg/kg 3 0 0 1.5E-01 3.0E-01 1.5E-01 3.0E-01
Manganese mg/kg 3 0 0 1.3E+00 1.8E+00 1.3E+00 1.8E+00
Mercury mg/kg 3 0 0 6.0E-02 7.6E-02 6.0E-02 7.6E-02
Nickel mg/kg 3 3 ND ND ND ND ND
Selenium mg/kg 3 3 ND ND ND ND ND
Silver mg/kg 3 3 ND ND ND ND ND
Thallium mg/kg 3 0 0 2.7E-03 3.0E-03 2.7E-03 3.0E-03
Zinc mg/kg 3 0 0 1.4E+01 1.5E+01 1.4E+01 1.5E+01
Butyltins
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 3 2 0 2.6E+01 4.5E+01 2.6E+01 4.5E+01
Acenaphthene ug/kg 3 2 0 2.4E+01 4.0E+01 2.4E+01 4.0E+01
Acenaphthylene ug/kg 3 3 ND ND ND ND ND
Anthracene ug/kg 3 3 ND ND ND ND ND
Benzo(a)anthracene ug/kg 3 3 ND ND ND ND ND
Benzo(a)pyrene ug/kg 3 3 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 3 3 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 3 3 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 3 3 ND ND ND ND ND
Chrysene ug/kg 3 3 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 3 3 ND ND ND ND ND
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 3 3 ND ND ND ND ND
Fluorene ug/kg 3 3 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 3 3 ND ND ND ND ND
Naphthalene ug/kg 3 3 ND ND ND ND ND
Phenanthrene ug/kg 3 3 ND ND ND ND ND
Pyrene ug/kg 3 3 ND ND ND ND ND
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 3 3 ND ND ND ND ND
Dibutyl phthalate ug/kg 3 3 ND ND ND ND ND
Diethyl phthalate ug/kg 3 3 ND ND ND ND ND
Di-n-octyl phthalate ug/kg 3 3 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Semi-Volatile Organic Compounds
Benzoic acid ug/kg 3 3 ND ND ND ND ND
Benzyl alcohol ug/kg 3 3 ND ND ND ND ND
Bis(2-chloroethoxy) methane ug/kg 3 3 ND ND ND ND ND
Dibenzofuran ug/kg 3 3 ND ND ND ND ND
Hexachlorobenzene ug/kg 3 3 ND ND ND ND ND
Hexachlorobutadiene ug/kg 3 3 ND ND ND ND ND
Phenols
4-Methylphenol ug/kg 3 3 ND ND ND ND ND
4-Nitrophenol ug/kg 3 3 ND ND ND ND ND
Phenol ug/kg 3 3 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 3 0 0 3.2E+03 4.9E+03 3.2E+03 4.9E+03
Total PCB Congeners pg/g 3 0 0 3.0E+06 4.5E+06 3.0E+06 4.5E+06
Total PCBs, Adjusted pg/g 3 0 0 2.9E+06 4.4E+06 2.9E+06 4.4E+06
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 3 0 0 3.3E+00 3.9E+00 3.3E+00 3.9E+00
Total PCB TEQ pg/g 3 0 0 1.1E+01 1.4E+01 1.1E+01 1.4E+01
Pesticides
Aldrin ug/kg 3 3 ND ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 3 ND ND ND ND ND
Endrin ug/kg 3 3 ND ND ND ND ND
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Heptachlor ug/kg 3 3 ND ND ND ND ND
Heptachlor epoxide ug/kg 3 3 ND ND ND ND ND
Total Chlordanes ug/kg 3 3 ND ND ND ND ND
Total DDD ug/kg 3 0 0 2.0E+01 3.0E+01 2.0E+01 3.0E+01
Total DDE ug/kg 3 0 0 7.9E+01 9.6E+01 7.9E+01 9.6E+01
Total DDT ug/kg 3 2 0 5.9E+00 1.1E+01 5.9E+00 1.1E+01
Total Endosulfan ug/kg 3 2 0 1.4E+01 2.8E+01 1.4E+01 2.8E+01

RM  9 F Metals
Aluminum mg/kg 3 0 0 2.3E+00 3.4E+00 Fewer than 5 detects 2.3E+00 3.4E+00
Antimony mg/kg 3 2 0 2.8E-03 5.0E-03 2.8E-03 5.0E-03
Arsenic, inorganic mg/kg 3 0 0 1.7E-02 1.9E-02 1.7E-02 1.9E-02
Cadmium mg/kg 3 3 ND ND ND ND ND
Chromium mg/kg 3 2 0 3.3E-01 9.0E-01 3.3E-01 9.0E-01
Copper mg/kg 3 0 0 3.2E-01 3.9E-01 3.2E-01 3.9E-01
Lead mg/kg 3 1 0 5.8E-03 9.0E-03 5.8E-03 9.0E-03
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Manganese mg/kg 3 0 0 2.9E-01 4.6E-01 2.9E-01 4.6E-01
Mercury mg/kg 3 0 0 1.9E-01 3.5E-01 1.9E-01 3.5E-01
Nickel mg/kg 3 0 0 4.0E-02 7.4E-02 4.0E-02 7.4E-02
Selenium mg/kg 3 3 ND ND ND ND ND
Silver mg/kg 3 3 ND ND ND ND ND
Thallium mg/kg 3 0 0 2.6E-03 2.7E-03 2.6E-03 2.7E-03
Zinc mg/kg 3 0 0 8.9E+00 9.6E+00 8.9E+00 9.6E+00
Butyltins
Dibutyltin ion ug/kg 2 0 0 5.0E-01 5.6E-01 5.0E-01 5.6E-01
Tributyltin ion ug/kg 2 2 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 1 0 2.5E-01 3.5E-01 2.5E-01 3.5E-01
2-Methylnaphthalene ug/kg 2 0 0 7.0E-01 9.5E-01 7.0E-01 9.5E-01
Acenaphthene ug/kg 2 2 ND ND ND ND ND
Acenaphthylene ug/kg 2 0 0 3.7E-01 5.3E-01 3.7E-01 5.3E-01
Anthracene ug/kg 2 0 0 5.0E-01 5.5E-01 5.0E-01 5.5E-01
Benzo(a)anthracene ug/kg 2 1 0 3.8E-01 7.3E-01 3.8E-01 7.3E-01
Benzo(a)pyrene ug/kg 2 1 0 2.6E-01 4.8E-01 2.6E-01 4.8E-01
Benzo(b)fluoranthene ug/kg 2 1 0 1.7E-01 3.0E-01 1.7E-01 3.0E-01
Benzo(g,h,i)perylene ug/kg 2 1 0 3.8E-01 7.2E-01 3.8E-01 7.2E-01
Benzo(k)fluoranthene ug/kg 2 1 0 2.5E-01 4.7E-01 2.5E-01 4.7E-01
Chrysene ug/kg 2 1 0 3.8E-01 7.2E-01 3.8E-01 7.2E-01
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg 2 1 0 2.3E-01 4.3E-01 2.3E-01 4.3E-01
Fluoranthene ug/kg 2 0 0 2.0E+00 2.5E+00 2.0E+00 2.5E+00
Fluorene ug/kg 2 2 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 2 1 0 4.5E-01 8.7E-01 4.5E-01 8.7E-01
Naphthalene ug/kg 2 0 0 1.3E+00 1.8E+00 1.3E+00 1.8E+00
Phenanthrene ug/kg 2 0 0 3.7E+00 4.4E+00 3.7E+00 4.4E+00
Pyrene ug/kg 2 1 0 1.7E+00 2.8E+00 1.7E+00 2.8E+00
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 1 0 8.2E+01 1.3E+02 8.2E+01 1.3E+02
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Diethyl phthalate ug/kg 2 2 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzyl alcohol ug/kg 2 0 0 2.6E+01 2.8E+01 2.6E+01 2.8E+01
Hexachlorobenzene ug/kg 3 1 1 4.2E-01 5.2E-01 4.2E-01 5.2E-01
Hexachlorobutadiene ug/kg 3 3 ND ND ND ND ND
Phenols
4-Nitrophenol ug/kg 2 2 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Polychlorinated Biphenyls
Total Aroclors ug/kg 1 0 0 7.2E+01 7.2E+01 7.2E+01 7.2E+01
Total PCB Congeners pg/g 2 0 0 7.9E+04 1.0E+05 7.9E+04 1.0E+05
Total PCBs, Adjusted pg/g 2 0 0 7.3E+04 9.6E+04 7.3E+04 9.6E+04
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 2 0 0 4.2E-01 4.5E-01 4.2E-01 4.5E-01
Total PCB TEQ pg/g 2 0 0 7.1E-01 1.0E+00 7.1E-01 1.0E+00
Pesticides
Aldrin ug/kg 3 1 1 8.5E-03 1.1E-02 8.5E-03 1.1E-02
alpha-Hexachlorocyclohexane ug/kg 3 2 1 4.5E-03 6.0E-03 4.5E-03 6.0E-03
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 0 0 6.3E-01 1.0E+00 6.3E-01 1.0E+00
Endrin ug/kg 3 2 1 3.5E-03 5.0E-03 3.5E-03 5.0E-03
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 2 2 5.0E-03 5.0E-03 5.0E-03 5.0E-03
Heptachlor ug/kg 3 3 ND ND ND ND ND
Heptachlor epoxide ug/kg 3 1 1 1.9E-02 2.4E-02 1.9E-02 2.4E-02
Total Chlordanes ug/kg 3 1 0 1.6E+00 2.5E+00 1.6E+00 2.5E+00
Total DDD ug/kg 3 0 0 2.3E+00 3.2E+00 2.3E+00 3.2E+00
Total DDE ug/kg 3 0 0 1.3E+01 1.6E+01 1.3E+01 1.6E+01
Total DDT ug/kg 3 0 0 3.7E+00 9.3E+00 3.7E+00 9.3E+00
Total Endosulfan ug/kg 3 1 1 8.4E-02 9.8E-02 8.4E-02 9.8E-02

RM  9 WB Metals
Aluminum mg/kg 3 0 0 8.0E+00 1.0E+01 Fewer than 5 detects 8.0E+00 1.0E+01
Antimony mg/kg 3 2 0 3.2E-03 5.7E-03 3.2E-03 5.7E-03
Arsenic, inorganic mg/kg 3 0 0 2.1E-02 2.7E-02 2.1E-02 2.7E-02
Cadmium mg/kg 3 1 0 1.9E-03 2.4E-03 1.9E-03 2.4E-03
Chromium mg/kg 3 1 0 2.1E-01 4.0E-01 2.1E-01 4.0E-01
Copper mg/kg 3 0 0 1.1E+00 1.5E+00 1.1E+00 1.5E+00
Lead mg/kg 3 0 0 1.8E-02 3.5E-02 1.8E-02 3.5E-02
Manganese mg/kg 3 0 0 2.7E+00 3.1E+00 2.7E+00 3.1E+00
Mercury mg/kg 3 0 0 1.2E-01 1.7E-01 1.2E-01 1.7E-01
Nickel mg/kg 3 1 0 9.4E-02 1.8E-01 9.4E-02 1.8E-01
Selenium mg/kg 3 2 0 1.7E-01 3.0E-01 1.7E-01 3.0E-01
Silver mg/kg 3 2 1 1.7E-03 2.5E-03 1.7E-03 2.5E-03
Thallium mg/kg 3 0 0 3.6E-03 5.0E-03 3.6E-03 5.0E-03
Zinc mg/kg 3 0 0 1.3E+01 1.5E+01 1.3E+01 1.5E+01
Butyltins
Dibutyltin ion ug/kg 2 0 0 4.5E-01 4.6E-01 4.5E-01 4.6E-01
Tributyltin ion ug/kg 2 2 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 1 1 2.3E+00 2.3E+00 2.3E+00 2.3E+00
2-Methylnaphthalene ug/kg 3 1 1 4.0E+00 6.3E+00 4.0E+00 6.3E+00
Acenaphthene ug/kg 3 1 1 4.0E+00 4.3E+00 4.0E+00 4.3E+00
Acenaphthylene ug/kg 3 1 1 7.0E-01 1.1E+00 7.0E-01 1.1E+00
Anthracene ug/kg 3 1 1 1.4E+00 1.7E+00 1.4E+00 1.7E+00
Benzo(a)anthracene ug/kg 3 2 1 6.7E-01 1.1E+00 6.7E-01 1.1E+00
Benzo(a)pyrene ug/kg 3 2 1 8.0E-01 1.3E+00 8.0E-01 1.3E+00
Benzo(b)fluoranthene ug/kg 3 2 1 6.3E-01 1.0E+00 6.3E-01 1.0E+00
Benzo(g,h,i)perylene ug/kg 3 2 1 7.4E-01 1.2E+00 7.4E-01 1.2E+00
Benzo(k)fluoranthene ug/kg 3 2 1 5.6E-01 9.2E-01 5.6E-01 9.2E-01
Chrysene ug/kg 3 2 1 7.9E-01 1.3E+00 7.9E-01 1.3E+00
Dibenzo(a,h)anthracene ug/kg 3 3 ND ND ND ND ND
Dibenzothiophene ug/kg 2 1 1 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Fluoranthene ug/kg 3 1 1 3.6E+00 5.1E+00 3.6E+00 5.1E+00
Fluorene ug/kg 3 2 1 3.9E+00 5.6E+00 3.9E+00 5.6E+00
Indeno(1,2,3-cd)pyrene ug/kg 3 2 1 7.2E-01 1.2E+00 7.2E-01 1.2E+00
Naphthalene ug/kg 3 1 1 3.8E+00 5.9E+00 3.8E+00 5.9E+00
Phenanthrene ug/kg 3 1 1 9.5E+00 1.3E+01 9.5E+00 1.3E+01
Pyrene ug/kg 3 2 1 1.4E+00 2.3E+00 1.4E+00 2.3E+00
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 2 ND ND ND ND ND
Dibutyl phthalate ug/kg 3 3 ND ND ND ND ND
Diethyl phthalate ug/kg 3 3 ND ND ND ND ND
Di-n-octyl phthalate ug/kg 3 3 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzoic acid ug/kg 3 2 1 3.4E+02 4.8E+02 3.4E+02 4.8E+02
Benzyl alcohol ug/kg 3 1 1 2.9E+01 3.3E+01 2.9E+01 3.3E+01
Bis(2-chloroethoxy) methane ug/kg 3 1 1 1.2E+01 1.3E+01 1.2E+01 1.3E+01
Dibenzofuran ug/kg 3 2 2 2.3E+00 2.3E+00 2.3E+00 2.3E+00
Hexachlorobenzene ug/kg 3 1 1 2.4E+00 2.8E+00 2.4E+00 2.8E+00
Hexachlorobutadiene ug/kg 3 3 ND ND ND ND ND
Phenols
4-Methylphenol ug/kg 3 2 1 8.4E+00 1.3E+01 8.4E+00 1.3E+01
4-Nitrophenol ug/kg 3 3 ND ND ND ND ND
Phenol ug/kg 3 3 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 1 0 0 8.6E+02 8.6E+02 8.6E+02 8.6E+02
Total PCB Congeners pg/g 3 0 0 6.9E+05 9.7E+05 6.9E+05 9.7E+05
Total PCBs, Adjusted pg/g 3 0 0 6.3E+05 8.9E+05 6.3E+05 8.9E+05
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 3 0 0 2.9E+00 3.3E+00 2.9E+00 3.3E+00
Total PCB TEQ pg/g 3 0 0 8.5E+00 1.2E+01 8.5E+00 1.2E+01
Pesticides
Aldrin ug/kg 3 1 1 4.0E-02 4.0E-02 4.0E-02 4.0E-02
alpha-Hexachlorocyclohexane ug/kg 3 1 1 3.1E-02 3.4E-02 3.1E-02 3.4E-02
beta-Hexachlorocyclohexane ug/kg 3 2 2 1.5E-02 1.5E-02 1.5E-02 1.5E-02
Dieldrin ug/kg 3 1 1 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Endrin ug/kg 3 2 1 2.0E-02 3.0E-02 2.0E-02 3.0E-02
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 2 2 4.6E-03 4.6E-03 4.6E-03 4.6E-03
gamma-Hexachlorocyclohexane ug/kg 3 2 2 2.4E-02 2.4E-02 2.4E-02 2.4E-02
Heptachlor ug/kg 3 3 ND ND ND ND ND
Heptachlor epoxide ug/kg 3 1 1 1.3E-01 1.5E-01 1.3E-01 1.5E-01
Total Chlordanes ug/kg 3 1 0 1.3E+01 2.2E+01 1.3E+01 2.2E+01
Total DDD ug/kg 3 0 0 2.7E+01 4.2E+01 2.7E+01 4.2E+01
Total DDE ug/kg 3 0 0 1.1E+02 1.4E+02 1.1E+02 1.4E+02
Total DDT ug/kg 3 1 0 4.2E+00 8.5E+00 4.2E+00 8.5E+00
Total Endosulfan ug/kg 3 1 1 5.8E-01 6.0E-01 5.8E-01 6.0E-01

RM  10 F Metals
Aluminum mg/kg 2 0 0 2.4E+00 4.1E+00 Fewer than 5 detects 2.4E+00 4.1E+00
Antimony mg/kg 2 2 ND ND ND ND ND
Arsenic, inorganic mg/kg 2 0 0 1.5E-02 1.5E-02 1.5E-02 1.5E-02
Cadmium mg/kg 2 2 ND ND ND ND ND
Chromium mg/kg 2 2 ND ND ND ND ND
Copper mg/kg 2 0 0 3.4E-01 3.5E-01 3.4E-01 3.5E-01
Lead mg/kg 2 0 0 1.7E-02 2.2E-02 1.7E-02 2.2E-02
Manganese mg/kg 2 0 0 3.8E-01 4.7E-01 3.8E-01 4.7E-01
Mercury mg/kg 2 0 0 1.7E-01 2.4E-01 1.7E-01 2.4E-01
Nickel mg/kg 2 0 0 4.0E-02 4.5E-02 4.0E-02 4.5E-02
Selenium mg/kg 2 2 ND ND ND ND ND
Silver mg/kg 2 2 ND ND ND ND ND
Thallium mg/kg 2 0 0 2.3E-03 2.6E-03 2.3E-03 2.6E-03
Zinc mg/kg 2 0 0 7.5E+00 7.9E+00 7.5E+00 7.9E+00
Butyltins
Dibutyltin ion ug/kg 2 0 0 3.5E-01 4.4E-01 3.5E-01 4.4E-01
Tributyltin ion ug/kg 2 2 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 0 0 5.5E-01 7.3E-01 5.5E-01 7.3E-01
2-Methylnaphthalene ug/kg 2 0 0 5.7E-01 6.5E-01 5.7E-01 6.5E-01
Acenaphthene ug/kg 2 2 ND ND ND ND ND
Acenaphthylene ug/kg 2 1 0 1.1E-01 1.8E-01 1.1E-01 1.8E-01
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Anthracene ug/kg 2 2 ND ND ND ND ND
Benzo(a)anthracene ug/kg 2 2 ND ND ND ND ND
Benzo(a)pyrene ug/kg 2 2 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 2 2 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 2 2 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 2 2 ND ND ND ND ND
Chrysene ug/kg 2 2 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg 2 2 ND ND ND ND ND
Fluoranthene ug/kg 2 2 ND ND ND ND ND
Fluorene ug/kg 2 2 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 2 2 ND ND ND ND ND
Naphthalene ug/kg 2 0 0 6.3E-01 6.7E-01 6.3E-01 6.7E-01
Phenanthrene ug/kg 2 2 ND ND ND ND ND
Pyrene ug/kg 2 2 ND ND ND ND ND
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 1 0 5.1E+01 6.9E+01 5.1E+01 6.9E+01
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Diethyl phthalate ug/kg 2 2 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzyl alcohol ug/kg 2 2 ND ND ND ND ND
Hexachlorobenzene ug/kg 2 0 0 3.2E-01 3.3E-01 3.2E-01 3.3E-01
Hexachlorobutadiene ug/kg 2 1 1 6.0E-03 6.0E-03 6.0E-03 6.0E-03
Phenols
4-Nitrophenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 1.0E+05 1.2E+05 1.0E+05 1.2E+05
Total PCBs, Adjusted pg/g 2 0 0 9.7E+04 1.2E+05 9.7E+04 1.2E+05
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 2 0 0 3.4E-01 4.3E-01 3.4E-01 4.3E-01
Total PCB TEQ pg/g 2 0 0 4.9E-01 6.1E-01 4.9E-01 6.1E-01
Pesticides
Aldrin ug/kg 2 2 ND ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 2 1 1 5.0E-03 5.0E-03 5.0E-03 5.0E-03
beta-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Dieldrin ug/kg 2 0 0 2.7E-01 2.8E-01 2.7E-01 2.8E-01
Endrin ug/kg 2 1 0 3.3E-03 4.5E-03 3.3E-03 4.5E-03
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 1 1 1.1E-02 1.1E-02 1.1E-02 1.1E-02
gamma-Hexachlorocyclohexane ug/kg 2 1 1 1.1E-02 1.1E-02 1.1E-02 1.1E-02
Heptachlor ug/kg 2 2 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Heptachlor epoxide ug/kg 2 0 0 1.5E-02 1.6E-02 1.5E-02 1.6E-02
Total Chlordanes ug/kg 2 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Total DDD ug/kg 2 0 0 1.9E+00 3.0E+00 1.9E+00 3.0E+00
Total DDE ug/kg 2 0 0 7.5E+00 8.6E+00 7.5E+00 8.6E+00
Total DDT ug/kg 2 0 0 2.3E+00 3.9E+00 2.3E+00 3.9E+00
Total Endosulfan ug/kg 2 0 0 6.5E-02 6.6E-02 6.5E-02 6.6E-02

RM  10 WB Metals
Aluminum mg/kg 2 0 0 8.0E+00 1.1E+01 Fewer than 5 detects 8.0E+00 1.1E+01
Antimony mg/kg 2 0 0 3.0E+00 5.9E+00 3.0E+00 5.9E+00
Arsenic, inorganic mg/kg 2 0 0 2.2E-02 2.7E-02 2.2E-02 2.7E-02
Cadmium mg/kg 2 0 0 1.1E-01 2.0E-01 1.1E-01 2.0E-01
Chromium mg/kg 2 0 0 1.5E-01 1.5E-01 1.5E-01 1.5E-01
Copper mg/kg 2 0 0 1.3E+00 1.9E+00 1.3E+00 1.9E+00
Lead mg/kg 2 0 0 5.5E+02 1.1E+03 5.5E+02 1.1E+03
Manganese mg/kg 2 0 0 2.6E+00 3.1E+00 2.6E+00 3.1E+00
Mercury mg/kg 2 0 0 9.9E-02 1.3E-01 9.9E-02 1.3E-01
Nickel mg/kg 2 0 0 1.7E-01 1.9E-01 1.7E-01 1.9E-01
Selenium mg/kg 2 2 ND ND ND ND ND
Silver mg/kg 2 1 0 3.2E-02 6.4E-02 3.2E-02 6.4E-02
Thallium mg/kg 2 0 0 3.8E-03 5.2E-03 3.8E-03 5.2E-03
Zinc mg/kg 2 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Butyltins
Dibutyltin ion ug/kg 2 0 0 4.0E-01 4.3E-01 4.0E-01 4.3E-01
Tributyltin ion ug/kg 2 2 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 0 0 2.7E+00 3.5E+00 2.7E+00 3.5E+00
2-Methylnaphthalene ug/kg 2 0 0 3.7E+00 5.1E+00 3.7E+00 5.1E+00
Acenaphthene ug/kg 2 0 0 6.4E+00 9.9E+00 6.4E+00 9.9E+00
Acenaphthylene ug/kg 2 1 0 2.1E-01 3.0E-01 2.1E-01 3.0E-01
Anthracene ug/kg 2 1 0 5.6E-01 8.6E-01 5.6E-01 8.6E-01
Benzo(a)anthracene ug/kg 2 2 ND ND ND ND ND
Benzo(a)pyrene ug/kg 2 2 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 2 2 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 2 2 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 2 2 ND ND ND ND ND
Chrysene ug/kg 2 2 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg 2 2 ND ND ND ND ND
Fluoranthene ug/kg 2 2 ND ND ND ND ND
Fluorene ug/kg 2 0 0 4.2E+00 4.8E+00 4.2E+00 4.8E+00
Indeno(1,2,3-cd)pyrene ug/kg 2 2 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Naphthalene ug/kg 2 0 0 2.3E+00 3.2E+00 2.3E+00 3.2E+00
Phenanthrene ug/kg 2 0 0 5.3E+00 6.1E+00 5.3E+00 6.1E+00
Pyrene ug/kg 2 2 ND ND ND ND ND
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 0 0 1.4E+03 2.8E+03 1.4E+03 2.8E+03
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Diethyl phthalate ug/kg 2 2 ND ND ND ND ND
Di-n-octyl phthalate ug/kg 2 2 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzoic acid ug/kg 2 1 1 3.5E+02 3.5E+02 3.5E+02 3.5E+02
Benzyl alcohol ug/kg 2 0 0 2.7E+01 3.1E+01 2.7E+01 3.1E+01
Bis(2-chloroethoxy) methane ug/kg 2 1 0 1.0E+01 1.6E+01 1.0E+01 1.6E+01
Dibenzofuran ug/kg 2 0 0 1.6E+00 1.6E+00 1.6E+00 1.6E+00
Hexachlorobenzene ug/kg 2 0 0 1.9E+00 2.0E+00 1.9E+00 2.0E+00
Hexachlorobutadiene ug/kg 2 1 1 9.8E-03 9.8E-03 9.8E-03 9.8E-03
Phenols
4-Methylphenol ug/kg 2 1 0 8.4E+00 1.3E+01 8.4E+00 1.3E+01
4-Nitrophenol ug/kg 2 2 ND ND ND ND ND
Phenol ug/kg 2 1 0 1.5E+02 2.7E+02 1.5E+02 2.7E+02
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 7.2E+05 8.1E+05 7.2E+05 8.1E+05
Total PCBs, Adjusted pg/g 2 0 0 6.8E+05 7.8E+05 6.8E+05 7.8E+05
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 2 0 0 2.4E+00 3.3E+00 2.4E+00 3.3E+00
Total PCB TEQ pg/g 2 0 0 6.2E+00 7.9E+00 6.2E+00 7.9E+00
Pesticides
Aldrin ug/kg 2 1 1 2.0E-02 2.0E-02 2.0E-02 2.0E-02
alpha-Hexachlorocyclohexane ug/kg 2 1 1 2.5E-02 2.5E-02 2.5E-02 2.5E-02
beta-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Dieldrin ug/kg 2 0 0 1.7E+00 1.9E+00 1.7E+00 1.9E+00
Endrin ug/kg 2 0 0 1.5E-02 1.5E-02 1.5E-02 1.5E-02
Endrin aldehyde ug/kg 2 1 1 5.2E-03 5.2E-03 5.2E-03 5.2E-03
Endrin ketone ug/kg 2 1 1 1.0E-02 1.0E-02 1.0E-02 1.0E-02
gamma-Hexachlorocyclohexane ug/kg 2 0 0 2.2E-02 3.0E-02 2.2E-02 3.0E-02
Heptachlor ug/kg 2 1 1 1.1E-02 1.1E-02 1.1E-02 1.1E-02
Heptachlor epoxide ug/kg 2 0 0 8.9E-02 9.2E-02 8.9E-02 9.2E-02
Total Chlordanes ug/kg 2 0 0 1.0E+01 1.0E+01 1.0E+01 1.0E+01
Total DDD ug/kg 2 0 0 2.8E+01 4.8E+01 2.8E+01 4.8E+01
Total DDE ug/kg 2 0 0 7.6E+01 9.5E+01 7.6E+01 9.5E+01
Total DDT ug/kg 2 0 0 2.0E+01 3.8E+01 2.0E+01 3.8E+01
Total Endosulfan ug/kg 2 0 0 3.6E-01 3.7E-01 3.6E-01 3.7E-01
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

RM  11 F Metals
Aluminum mg/kg 2 0 0 1.1E+00 1.3E+00 Fewer than 5 detects 1.1E+00 1.3E+00
Antimony mg/kg 2 2 ND ND ND ND ND
Arsenic, inorganic mg/kg 2 0 0 1.6E-02 1.6E-02 1.6E-02 1.6E-02
Cadmium mg/kg 2 2 ND ND ND ND ND
Chromium mg/kg 2 2 ND ND ND ND ND
Copper mg/kg 2 0 0 3.6E-01 4.0E-01 3.6E-01 4.0E-01
Lead mg/kg 2 0 0 1.8E-02 2.3E-02 1.8E-02 2.3E-02
Manganese mg/kg 2 0 0 4.1E-01 4.4E-01 4.1E-01 4.4E-01
Mercury mg/kg 2 0 0 1.9E-01 1.9E-01 1.9E-01 1.9E-01
Nickel mg/kg 2 0 0 5.3E-02 5.5E-02 5.3E-02 5.5E-02
Selenium mg/kg 2 1 0 2.3E+00 4.5E+00 2.3E+00 4.5E+00
Silver mg/kg 2 2 ND ND ND ND ND
Thallium mg/kg 2 0 0 2.7E-03 2.7E-03 2.7E-03 2.7E-03
Zinc mg/kg 2 0 0 8.5E+00 9.2E+00 8.5E+00 9.2E+00
Butyltins
Dibutyltin ion ug/kg 2 0 0 2.8E-01 2.8E-01 2.8E-01 2.8E-01
Tributyltin ion ug/kg 2 2 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 1 0 2.8E-01 4.1E-01 2.8E-01 4.1E-01
2-Methylnaphthalene ug/kg 2 1 0 3.7E-01 5.2E-01 3.7E-01 5.2E-01
Acenaphthene ug/kg 2 2 ND ND ND ND ND
Acenaphthylene ug/kg 2 1 0 8.7E-02 1.4E-01 8.7E-02 1.4E-01
Anthracene ug/kg 2 2 ND ND ND ND ND
Benzo(a)anthracene ug/kg 2 2 ND ND ND ND ND
Benzo(a)pyrene ug/kg 2 2 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 2 2 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 2 2 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 2 2 ND ND ND ND ND
Chrysene ug/kg 2 2 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg 2 1 0 9.4E-02 1.5E-01 9.4E-02 1.5E-01
Fluoranthene ug/kg 2 2 ND ND ND ND ND
Fluorene ug/kg 2 2 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 2 2 ND ND ND ND ND
Naphthalene ug/kg 2 0 0 6.9E-01 7.9E-01 6.9E-01 7.9E-01
Phenanthrene ug/kg 2 2 ND ND ND ND ND
Pyrene ug/kg 2 2 ND ND ND ND ND
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 2 ND ND ND ND ND
Dibutyl phthalate ug/kg 2 0 0 3.9E+01 3.9E+01 3.9E+01 3.9E+01
Diethyl phthalate ug/kg 2 2 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Semi-Volatile Organic Compounds
Benzyl alcohol ug/kg 2 1 0 1.8E+01 2.5E+01 1.8E+01 2.5E+01
Hexachlorobenzene ug/kg 2 0 0 3.4E-01 3.7E-01 3.4E-01 3.7E-01
Hexachlorobutadiene ug/kg 2 2 ND ND ND ND ND
Phenols
4-Nitrophenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 7.8E+05 1.5E+06 7.8E+05 1.5E+06
Total PCBs, Adjusted pg/g 2 0 0 7.7E+05 1.5E+06 7.7E+05 1.5E+06
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 2 0 0 4.4E-01 4.7E-01 4.4E-01 4.7E-01
Total PCB TEQ pg/g 2 0 0 1.2E+00 2.1E+00 1.2E+00 2.1E+00
Pesticides
Aldrin ug/kg 2 2 ND ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 2 1 1 5.0E-03 5.0E-03 5.0E-03 5.0E-03
Dieldrin ug/kg 2 0 0 2.5E-01 3.3E-01 2.5E-01 3.3E-01
Endrin ug/kg 2 1 0 6.8E-03 1.1E-02 6.8E-03 1.1E-02
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 2 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 2 0 0 5.5E-03 6.0E-03 5.5E-03 6.0E-03
Heptachlor ug/kg 2 1 1 5.0E-03 5.0E-03 5.0E-03 5.0E-03
Heptachlor epoxide ug/kg 2 0 0 1.4E-02 1.8E-02 1.4E-02 1.8E-02
Total Chlordanes ug/kg 2 0 0 1.3E+00 1.4E+00 1.3E+00 1.4E+00
Total DDD ug/kg 2 0 0 7.5E-01 7.5E-01 7.5E-01 7.5E-01
Total DDE ug/kg 2 0 0 5.4E+00 5.8E+00 5.4E+00 5.8E+00
Total DDT ug/kg 2 0 0 7.4E-01 8.1E-01 7.4E-01 8.1E-01
Total Endosulfan ug/kg 2 0 0 6.2E-02 7.6E-02 6.2E-02 7.6E-02

RM  11 WB Metals
Aluminum mg/kg 2 0 0 5.5E+00 6.2E+00 Fewer than 5 detects 5.5E+00 6.2E+00
Antimony mg/kg 2 2 ND ND ND ND ND
Arsenic, inorganic mg/kg 2 0 0 1.9E-02 2.0E-02 1.9E-02 2.0E-02
Cadmium mg/kg 2 0 0 8.6E-03 1.3E-02 8.6E-03 1.3E-02
Chromium mg/kg 2 2 ND ND ND ND ND
Copper mg/kg 2 0 0 1.2E+00 1.3E+00 1.2E+00 1.3E+00
Lead mg/kg 2 0 0 1.2E-01 1.3E-01 1.2E-01 1.3E-01
Manganese mg/kg 2 0 0 2.2E+00 2.5E+00 2.2E+00 2.5E+00
Mercury mg/kg 2 0 0 1.0E-01 1.2E-01 1.0E-01 1.2E-01
Nickel mg/kg 2 0 0 1.6E-01 1.7E-01 1.6E-01 1.7E-01
Selenium mg/kg 2 1 0 6.5E-01 1.2E+00 6.5E-01 1.2E+00
Silver mg/kg 2 0 0 3.2E-03 3.3E-03 3.2E-03 3.3E-03
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Thallium mg/kg 2 0 0 2.8E-03 2.9E-03 2.8E-03 2.9E-03
Zinc mg/kg 2 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Butyltins
Dibutyltin ion ug/kg 2 0 0 3.9E-01 3.9E-01 3.9E-01 3.9E-01
Tributyltin ion ug/kg 2 2 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 2 1 1 1.2E+00 1.2E+00 1.2E+00 1.2E+00
2-Methylnaphthalene ug/kg 2 1 1 1.9E+00 1.9E+00 1.9E+00 1.9E+00
Acenaphthene ug/kg 2 0 0 3.7E+00 5.7E+00 3.7E+00 5.7E+00
Acenaphthylene ug/kg 2 1 1 1.4E-01 1.4E-01 1.4E-01 1.4E-01
Anthracene ug/kg 2 0 0 1.0E+00 1.2E+00 1.0E+00 1.2E+00
Benzo(a)anthracene ug/kg 2 2 ND ND ND ND ND
Benzo(a)pyrene ug/kg 2 2 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 2 2 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 2 2 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 2 2 ND ND ND ND ND
Chrysene ug/kg 2 2 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg 2 1 0 6.2E-01 9.4E-01 6.2E-01 9.4E-01
Fluoranthene ug/kg 2 2 ND ND ND ND ND
Fluorene ug/kg 2 0 0 4.3E+00 5.0E+00 4.3E+00 5.0E+00
Indeno(1,2,3-cd)pyrene ug/kg 2 2 ND ND ND ND ND
Naphthalene ug/kg 2 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Phenanthrene ug/kg 2 0 0 6.6E+00 8.5E+00 6.6E+00 8.5E+00
Pyrene ug/kg 2 2 ND ND ND ND ND
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 1 0 1.4E+03 2.8E+03 1.4E+03 2.8E+03
Dibutyl phthalate ug/kg 2 0 0 3.7E+01 3.7E+01 3.7E+01 3.7E+01
Diethyl phthalate ug/kg 2 2 ND ND ND ND ND
Di-n-octyl phthalate ug/kg 2 2 ND ND ND ND ND
Semi-Volatile Organic Compounds
Benzoic acid ug/kg 2 0 0 5.2E+02 6.1E+02 5.2E+02 6.1E+02
Benzyl alcohol ug/kg 2 1 1 1.4E+01 1.4E+01 1.4E+01 1.4E+01
Bis(2-chloroethoxy) methane ug/kg 2 0 0 1.7E+01 2.2E+01 1.7E+01 2.2E+01
Dibenzofuran ug/kg 2 0 0 2.6E+00 2.8E+00 2.6E+00 2.8E+00
Hexachlorobenzene ug/kg 2 0 0 1.9E+00 1.9E+00 1.9E+00 1.9E+00
Hexachlorobutadiene ug/kg 2 1 1 5.2E-03 5.2E-03 5.2E-03 5.2E-03
Phenols
4-Methylphenol ug/kg 2 2 ND ND ND ND ND
4-Nitrophenol ug/kg 2 1 0 9.3E+00 1.3E+01 9.3E+00 1.3E+01
Phenol ug/kg 2 2 ND ND ND ND ND
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TABLE 3-11
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point 
Concentrationf95%  UCL

Exposure Pointa Total SamplesTissue Type
Non-Detects greater than 

Maximum Detected 
Concentrationd

Units

Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 3.6E+06 6.6E+06 3.6E+06 6.6E+06
Total PCBs, Adjusted pg/g 2 0 0 3.5E+06 6.4E+06 3.5E+06 6.4E+06
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 2 0 0 2.5E+00 2.7E+00 2.5E+00 2.7E+00
Total PCB TEQ pg/g 2 0 0 2.0E+01 3.6E+01 2.0E+01 3.6E+01
Pesticides
Aldrin ug/kg 2 0 0 1.4E-02 1.6E-02 1.4E-02 1.6E-02
alpha-Hexachlorocyclohexane ug/kg 2 0 0 1.8E-02 1.9E-02 1.8E-02 1.9E-02
beta-Hexachlorocyclohexane ug/kg 2 0 0 8.7E-03 1.2E-02 8.7E-03 1.2E-02
Dieldrin ug/kg 2 0 0 1.5E+00 1.6E+00 1.5E+00 1.6E+00
Endrin ug/kg 2 1 0 3.1E-02 5.4E-02 3.1E-02 5.4E-02
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 1 1 3.5E-03 3.5E-03 3.5E-03 3.5E-03
gamma-Hexachlorocyclohexane ug/kg 2 0 0 2.2E-02 2.3E-02 2.2E-02 2.3E-02
Heptachlor ug/kg 2 0 0 7.8E-03 1.0E-02 7.8E-03 1.0E-02
Heptachlor epoxide ug/kg 2 0 0 8.3E-02 9.2E-02 8.3E-02 9.2E-02
Total Chlordanes ug/kg 2 0 0 8.8E+00 9.9E+00 8.8E+00 9.9E+00
Total DDD ug/kg 2 0 0 5.5E+00 6.9E+00 5.5E+00 6.9E+00
Total DDE ug/kg 2 0 0 4.0E+01 5.3E+01 4.0E+01 5.3E+01
Total DDT ug/kg 2 0 0 5.4E+00 7.2E+00 5.4E+00 7.2E+00
Total Endosulfan ug/kg 2 0 0 2.8E-01 3.0E-01 2.8E-01 3.0E-01

Notes: 
a

b Chemicals listed are analytes detected in each tissue type at least once within the Study Area.
c Total number of non-detects in the dataset. 
d Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
e Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
f

g
h

Abbreviations:
-- = Not Available.  A  95% UCL could not be computed for the given data set. ND = Not detected in the given exposure area.
95% UCL = 95% Upper confidence limit on the mean. PCB = Polychlorinated biphenyls.
DDD = Dichlorodiphenyldichloroethane. pg/g = Picograms per gram.
DDE = Dichlorodiphenyldichloroethylene. RM = River mile.
DDT = Dichlorodiphenyltrichloroethane. TEQ = Toxic equivalents.
F = Fillet tissue. All smallmouth bass fillet tissue was analyzed as fillet with skin, except mercury, which was analyzed as fillet without skin. ug/kg = Micrograms per kilogram.
mg/kg = Milligrams per kilogram. WB= Whole body.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME concentrations is referred to 
as 95% UCL/Max exposure for the purposes of the BHHRA.
95% UCL not calculated for analytes with fewer than five detects.
"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.

Exposure areas for smallmouth bass tissue are on a RM basis, such that samples collected from RM 1.5 - 2.5 are included in exposure area RM 2,  samples collected from RM 2.5-3.5 are included in exposure area RM 3, etc. Swan Island Lagoon is 
its own exposure area.
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TABLE 3-12
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, Study Area-Wide

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
Study Area-Wide F Metals  

Aluminum mg/kg 23 0 0 2.1E+00 7.2E+00 lognormal 95% H-UCL 2.7E+00 2.1E+00 2.7E+00
Antimony mg/kg 23 22 0 2.2E-03 5.0E-03 -- Fewer than 5 detectsf -- 2.2E-03 5.0E-03
Arsenic, inorganic mg/kg 23 0 0 1.9E-02 3.4E-02 non-parametric 95% Student's-t UCL 2.1E-02 1.9E-02 2.1E-02
Cadmium mg/kg 23 21 18 7.0E-04 1.0E-03 -- Fewer than 5 detects -- 7.0E-04 1.0E-03
Chromium mg/kg 23 21 0 9.0E-02 9.0E-01 -- Fewer than 5 detects -- 9.0E-02 9.0E-01
Copper mg/kg 23 0 0 3.9E-01 1.1E+00 non-parametric 95% Student's-t UCL 4.7E-01 3.9E-01 4.7E-01
Lead mg/kg 23 4 0 3.9E-02 5.2E-01 non-parametric 95% KM (Chebyshev) UCL 1.4E-01 3.9E-02 1.4E-01
Manganese mg/kg 23 0 0 3.4E-01 5.5E-01 non-parametric 95% Chebyshev (Mean, Sd) UCL 4.8E-01 3.4E-01 4.8E-01
Mercury mg/kg 23 0 0 1.5E-01 3.5E-01 normal 95% KM (t) UCL 2.0E-01 1.5E-01 2.0E-01
Nickel mg/kg 23 0 0 6.0E-02 2.2E-01 non-parametric 95% Chebyshev (Mean, Sd) UCL 1.0E-01 6.0E-02 1.0E-01
Selenium mg/kg 23 22 0 2.7E-01 4.5E+00 -- Fewer than 5 detects -- 2.7E-01 4.5E+00
Silver mg/kg 23 22 0 5.7E-04 2.0E-03 -- Fewer than 5 detects -- 5.7E-04 2.0E-03
Thallium mg/kg 23 0 0 3.9E-03 1.0E-02 non-parametric 95% Student's-t UCL 4.6E-03 3.9E-03 4.6E-03
Zinc mg/kg 23 0 0 8.7E+00 1.1E+01 normal 95% Student's-t UCL 8.9E+00 8.7E+00 8.9E+00
Butyltins
Dibutyltin ion ug/kg 18 2 0 4.6E-01 9.2E-01 normal 95% KM (t) UCL 5.7E-01 4.6E-01 5.7E-01
Tributyltin ion ug/kg 18 14 0 2.9E-01 9.2E-01 -- Fewer than 5 detects -- 2.9E-01 9.2E-01
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 18 3 0 7.0E-01 2.4E+00 gamma 95% KM (BCA) UCL 9.8E-01 7.0E-01 9.8E-01
2-Methylnaphthalene ug/kg 18 2 0 9.3E-01 2.9E+00 gamma 95% KM (BCA) UCL 1.3E+00 9.3E-01 1.3E+00
Acenaphthene ug/kg 18 16 0 8.3E-01 5.4E+00 -- Fewer than 5 detects -- 8.3E-01 5.4E+00
Acenaphthylene ug/kg 18 5 0 3.9E-01 2.5E+00 non-parametric 95% KM (BCA) UCL 6.7E-01 3.9E-01 6.7E-01
Anthracene ug/kg 18 8 0 6.6E-01 3.6E+00 approx. gamma 95% KM (t) UCL 1.1E+00 6.6E-01 1.1E+00
Benzo(a)anthracene ug/kg 18 10 0 4.1E-01 2.6E+00 gamma 95% KM (t) UCL 7.6E-01 4.1E-01 7.6E-01
Benzo(a)pyrene ug/kg 18 13 0 3.3E-01 2.5E+00 normal 95% KM (t) UCL 7.0E-01 3.3E-01 7.0E-01
Benzo(b)fluoranthene ug/kg 18 12 0 2.8E-01 1.7E+00 normal 95% KM (t) UCL 5.6E-01 2.8E-01 5.6E-01
Benzo(g,h,i)perylene ug/kg 18 12 0 3.2E-01 2.0E+00 normal 95% KM (t) UCL 6.2E-01 3.2E-01 6.2E-01
Benzo(k)fluoranthene ug/kg 18 12 0 2.2E-01 1.4E+00 normal 95% KM (t) UCL 4.4E-01 2.2E-01 4.4E-01
Chrysene ug/kg 18 9 0 7.7E-01 6.2E+00 gamma 95% KM (t) UCL 1.5E+00 7.7E-01 1.5E+00
Dibenzo(a,h)anthracene ug/kg 18 15 0 5.6E-02 2.4E-01 -- Fewer than 5 detects -- 5.6E-02 2.4E-01
Dibenzothiophene ug/kg 18 6 0 5.1E-01 2.1E+00 gamma 95% KM (Percentile Bootstrap) UCL 8.0E-01 5.1E-01 8.0E-01
Fluoranthene ug/kg 18 8 0 2.3E+00 1.2E+01 non-parametric 95% KM (t) UCL 4.0E+00 2.3E+00 4.0E+00
Fluorene ug/kg 18 14 0 8.1E-01 2.8E+00 -- Fewer than 5 detects -- 8.1E-01 2.8E+00
Indeno(1,2,3-cd)pyrene ug/kg 18 11 0 3.0E-01 1.9E+00 normal 95% KM (t) UCL 5.8E-01 3.0E-01 5.8E-01
Naphthalene ug/kg 18 0 0 1.7E+00 1.1E+01 non-parametric 95% KM (Chebyshev) UCL 4.2E+00 1.7E+00 4.2E+00
Phenanthrene ug/kg 18 10 0 3.8E+00 2.2E+01 gamma 95% KM (t) UCL 6.9E+00 3.8E+00 6.9E+00
Pyrene ug/kg 18 14 0 1.8E+00 1.3E+01 -- Fewer than 5 detects -- 1.8E+00 1.3E+01
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 18 15 0 4.4E+01 1.3E+02 -- Fewer than 5 detects -- 4.4E+01 1.3E+02
Dibutyl phthalate ug/kg 18 15 11 2.8E+01 4.3E+01 -- Fewer than 5 detects -- 2.8E+01 4.3E+01
Diethyl phthalate ug/kg 18 17 4 6.8E+00 1.7E+01 -- Fewer than 5 detects -- 6.8E+00 1.7E+01

Exposure Point 
ConcentrationeNon-Detects greater than 

Maximum Detected 
Concentrationc

95%  UCL
Exposure Point Tissue Type Units Total Samples
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TABLE 3-12
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, Study Area-Wide

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
ConcentrationeNon-Detects greater than 

Maximum Detected 
Concentrationc

95%  UCL
Exposure Point Tissue Type Units Total Samples

Semi-Volatile Organic Compounds
Benzyl alcohol ug/kg 18 8 0 1.9E+01 2.9E+01 normal 95% KM (t) UCL 2.5E+01 1.9E+01 2.5E+01
Hexachlorobenzene ug/kg 23 5 5 3.9E-01 8.8E-01 approx. gamma 95% KM (BCA) UCL 4.5E-01 3.9E-01 4.5E-01
Hexachlorobutadiene ug/kg 23 18 5 1.7E-02 1.7E-01 gamma 95% KM (t) UCL 3.4E-02 1.7E-02 3.4E-02
Phenols
4-Nitrophenol ug/kg 18 17 5 6.4E+00 1.3E+01 -- Fewer than 5 detects -- 6.4E+00 1.3E+01
Polychlorinated Biphenyls
Total Aroclors ug/kg 5 0 0 6.2E+01 9.3E+01 normal 95% KM (t) UCL 8.3E+01 6.2E+01 8.3E+01
Total PCB Congeners pg/g 18 0 0 1.7E+05 1.5E+06 non-parametric 95% KM (Chebyshev) UCL 5.1E+05 1.7E+05 5.1E+05
Total PCBs, Adjustedg pg/g 18 0 0 1.6E+05 1.5E+06 non-parametric 95% KM (Chebyshev) UCL 5.0E+05 1.6E+05 5.0E+05
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 18 0 0 9.3E-01 8.7E+00 non-parametric 95% KM (Chebyshev) UCL 3.0E+00 9.3E-01 3.0E+00
Total PCB TEQ pg/g 18 0 0 6.7E-01 2.1E+00 non-parametric 95% KM (Chebyshev) UCL 1.2E+00 6.7E-01 1.2E+00
Pesticides
Aldrin ug/kg 23 17 15 5.6E-03 1.1E-02 gamma 95% KM (Percentile Bootstrap) UCL 7.6E-03 5.6E-03 7.6E-03
alpha-Hexachlorocyclohexane ug/kg 23 18 9 3.4E-03 6.0E-03 normal 95% KM (t) UCL 4.8E-03 3.4E-03 4.8E-03
beta-Hexachlorocyclohexane ug/kg 23 19 0 2.9E-01 4.5E+00 -- Fewer than 5 detects -- 2.9E-01 4.5E+00
Dieldrin ug/kg 23 2 0 5.5E-01 3.3E+00 non-parametric 95% KM (Chebyshev) UCL 1.1E+00 5.5E-01 1.1E+00
Endrin ug/kg 23 17 5 3.3E-03 1.1E-02 normal 95% KM (t) UCL 4.9E-03 3.3E-03 4.9E-03
Endrin aldehyde ug/kg 23 21 0 2.2E-01 2.0E+00 -- Fewer than 5 detects -- 2.2E-01 2.0E+00
Endrin ketone ug/kg 23 22 21 5.7E-03 1.1E-02 -- Fewer than 5 detects -- 5.7E-03 1.1E-02
gamma-Hexachlorocyclohexane ug/kg 23 16 6 4.1E-03 1.1E-02 normal 95% KM (t) UCL 5.6E-03 4.1E-03 5.6E-03
Heptachlor ug/kg 23 22 16 2.6E-03 5.0E-03 -- Fewer than 5 detects -- 2.6E-03 5.0E-03
Heptachlor epoxide ug/kg 23 6 5 1.7E-02 2.7E-02 normal 95% KM (t) UCL 1.9E-02 1.7E-02 1.9E-02
Total Chlordanes ug/kg 23 2 0 2.1E+00 7.8E+00 non-parametric 95% KM (Chebyshev) UCL 3.6E+00 2.1E+00 3.6E+00
Total DDD ug/kg 23 0 0 6.1E+00 6.3E+01 non-parametric 95% Chebyshev (Mean, Sd) UCL 1.8E+01 6.1E+00 1.8E+01
Total DDE ug/kg 23 0 0 1.3E+01 5.9E+01 approx. gamma 95% Approximate Gamma UCL 1.7E+01 1.3E+01 1.7E+01
Total DDT ug/kg 23 0 0 6.6E+00 5.9E+01 non-parametric 95% Chebyshev (Mean, Sd) UCL 1.8E+01 6.6E+00 1.8E+01
Total Endosulfan ug/kg 23 11 6 6.8E-02 1.1E-01 normal 95% KM (t) UCL 8.3E-02 6.8E-02 8.3E-02

Study Area-Wide WB Metals
Aluminum mg/kg 32 0 0 5.3E+00 1.1E+01 gamma 95% Approximate Gamma UCL 6.0E+00 5.3E+00 6.0E+00
Antimony mg/kg 32 27 0 1.9E-01 5.9E+00 gamma 95% KM (t) UCL 5.3E-01 1.9E-01 5.3E-01
Arsenic, inorganic mg/kg 32 0 0 2.5E-02 3.9E-02 normal 95% Student's-t UCL 2.7E-02 2.5E-02 2.7E-02
Cadmium mg/kg 32 6 0 1.1E-02 2.0E-01 non-parametric 95% KM (Chebyshev) UCL 3.8E-02 1.1E-02 3.8E-02
Chromium mg/kg 32 11 0 2.8E-01 1.1E+00 non-parametric 95% KM (BCA) UCL 4.2E-01 2.8E-01 4.2E-01
Copper mg/kg 32 0 0 8.1E-01 1.9E+00 gamma 95% Approximate Gamma UCL 9.2E-01 8.1E-01 9.2E-01
Lead mg/kg 32 0 0 3.5E+01 1.1E+03 non-parametric 95% Chebyshev (Mean, Sd) UCL 1.8E+02 3.5E+01 1.8E+02
Manganese mg/kg 32 0 0 1.7E+00 3.1E+00 normal 95% Student's-t UCL 1.9E+00 1.7E+00 1.9E+00
Mercury mg/kg 32 0 0 9.3E-02 1.7E-01 normal 95% Student's-t UCL 1.0E-01 9.3E-02 1.0E-01
Nickel mg/kg 32 7 0 9.6E-02 2.0E-01 non-parametric 95% KM (BCA) UCL 1.2E-01 9.6E-02 1.2E-01
Selenium mg/kg 32 28 0 1.7E-01 1.2E+00 -- Fewer than 5 detects -- 1.7E-01 1.2E+00
Silver mg/kg 32 23 0 3.6E-03 6.4E-02 non-parametric 95% KM (BCA) UCL 7.9E-03 3.6E-03 7.9E-03
Thallium mg/kg 32 0 0 4.1E-03 8.5E-03 lognormal 95% Student's-t UCL 4.6E-03 4.1E-03 4.6E-03
Zinc mg/kg 32 0 0 1.3E+01 1.6E+01 normal 95% Student's-t UCL 1.4E+01 1.3E+01 1.4E+01
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TABLE 3-12
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, Study Area-Wide

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
ConcentrationeNon-Detects greater than 

Maximum Detected 
Concentrationc

95%  UCL
Exposure Point Tissue Type Units Total Samples

Butyltins
Dibutyltin ion ug/kg 18 2 0 5.0E-01 1.1E+00 non-parametric 95% KM (Chebyshev) UCL 7.1E-01 5.0E-01 7.1E-01
Tributyltin ion ug/kg 18 14 2 7.8E-01 1.6E+00 -- Fewer than 5 detects -- 7.8E-01 1.6E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 18 3 0 2.6E+00 1.0E+01 gamma 95% KM (BCA) UCL 3.5E+00 2.6E+00 3.5E+00
2-Methylnaphthalene ug/kg 32 11 0 1.3E+01 5.9E+01 non-parametric 95% KM (Chebyshev) UCL 2.1E+01 1.3E+01 2.1E+01
Acenaphthene ug/kg 32 10 0 1.7E+01 9.5E+01 lognormal 95% KM (Chebyshev) UCL 3.0E+01 1.7E+01 3.0E+01
Acenaphthylene ug/kg 32 18 14 7.0E-01 2.9E+00 gamma 95% KM (BCA) UCL 1.0E+00 7.0E-01 1.0E+00
Anthracene ug/kg 32 15 14 1.6E+00 6.8E+00 lognormal 95% KM (Chebyshev) UCL 3.2E+00 1.6E+00 3.2E+00
Benzo(a)anthracene ug/kg 32 24 14 2.9E-01 1.1E+00 normal 95% KM (t) UCL 4.2E-01 2.9E-01 4.2E-01
Benzo(a)pyrene ug/kg 32 27 14 3.1E-01 1.3E+00 normal 95% KM (t) UCL 4.4E-01 3.1E-01 4.4E-01
Benzo(b)fluoranthene ug/kg 32 26 14 2.6E-01 1.0E+00 normal 95% KM (t) UCL 3.6E-01 2.6E-01 3.6E-01
Benzo(g,h,i)perylene ug/kg 32 26 14 3.8E-01 2.5E+00 normal 95% KM (t) UCL 6.3E-01 3.8E-01 6.3E-01
Benzo(k)fluoranthene ug/kg 32 26 14 2.1E-01 9.2E-01 normal 95% KM (t) UCL 3.0E-01 2.1E-01 3.0E-01
Chrysene ug/kg 32 23 14 4.2E-01 2.0E+00 gamma 95% KM (t) UCL 6.4E-01 4.2E-01 6.4E-01
Dibenzo(a,h)anthracene ug/kg 32 29 29 1.4E-01 1.6E-01 -- Fewer than 5 detects -- 1.4E-01 1.6E-01
Dibenzothiophene ug/kg 18 6 0 1.8E+00 1.1E+01 gamma 95% KM (BCA) UCL 3.1E+00 1.8E+00 3.1E+00
Fluoranthene ug/kg 32 21 0 9.7E+00 3.6E+01 gamma 95% KM (t) UCL 7.9E+00 9.7E+00 7.9E+00
Fluorene ug/kg 32 12 0 1.3E+01 6.9E+01 non-parametric 95% KM (BCA) UCL 1.5E+01 1.3E+01 1.5E+01
Indeno(1,2,3-cd)pyrene ug/kg 32 25 14 3.2E-01 1.8E+00 gamma 95% KM (t) UCL 5.1E-01 3.2E-01 5.1E-01
Naphthalene ug/kg 32 12 0 1.2E+01 8.6E+01 non-parametric 95% KM (Chebyshev) UCL 2.1E+01 1.2E+01 2.1E+01
Phenanthrene ug/kg 32 12 0 1.8E+01 8.5E+01 lognormal 95% KM (BCA) UCL 2.2E+01 1.8E+01 2.2E+01
Pyrene ug/kg 32 25 0 1.0E+01 4.9E+01 gamma 95% KM (t) UCL 9.3E+00 1.0E+01 9.3E+00
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 31 25 0 4.1E+03 8.7E+04 gamma 95% KM (t) UCL 9.5E+03 4.1E+03 9.5E+03
Dibutyl phthalate ug/kg 32 29 19 1.8E+01 3.7E+01 -- Fewer than 5 detects -- 1.8E+01 3.7E+01
Diethyl phthalate ug/kg 32 31 31 1.0E+01 1.0E+01 -- Fewer than 5 detects -- 1.0E+01 1.0E+01
Di-n-octyl phthalate ug/kg 32 29 0 1.7E+02 2.1E+03 -- Fewer than 5 detects -- 1.7E+02 2.1E+03
Semi-Volatile Organic Compounds
Benzoic acid ug/kg 32 16 14 4.4E+02 6.1E+02 normal 95% KM (t) UCL 4.9E+02 4.4E+02 4.9E+02
Benzyl alcohol ug/kg 32 16 14 2.5E+01 3.3E+01 normal 95% KM (t) UCL 2.8E+01 2.5E+01 2.8E+01
Bis(2-chloroethoxy) methane ug/kg 32 16 14 1.2E+01 2.2E+01 non-parametric 95% KM (Chebyshev) UCL 1.6E+01 1.2E+01 1.6E+01
Dibenzofuran ug/kg 32 13 0 1.0E+01 5.2E+01 non-parametric 95% KM (Chebyshev) UCL 1.4E+01 1.0E+01 1.4E+01
Hexachlorobenzene ug/kg 32 14 12 2.1E+00 4.8E+00 non-parametric 95% KM (Chebyshev) UCL 2.8E+00 2.1E+00 2.8E+00
Hexachlorobutadiene ug/kg 32 21 13 1.4E-01 1.4E+00 approx. gamma 95% KM (BCA) UCL 2.7E-01 1.4E-01 2.7E-01
Phenols
4-Methylphenol ug/kg 32 29 14 5.3E+00 1.3E+01 -- Fewer than 5 detects -- 5.3E+00 1.3E+01
4-Nitrophenol ug/kg 32 26 14 7.5E+00 1.4E+01 non-parametric 95% KM (t) UCL 9.8E+00 7.5E+00 9.8E+00
Phenol ug/kg 32 31 13 4.5E+01 2.7E+02 -- Fewer than 5 detects -- 4.5E+01 2.7E+02
Polychlorinated Biphenyls
Total Aroclors ug/kg 14 0 0 1.2E+03 4.9E+03 gamma 95% KM (Chebyshev) UCL 2.7E+03 1.2E+03 2.7E+03
Total PCB Congeners pg/g 32 0 0 1.1E+06 6.6E+06 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.1E+06 1.1E+06 2.1E+06
Total PCBs, Adjusted pg/g 32 0 0 1.0E+06 6.4E+06 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.0E+06 1.0E+06 2.0E+06
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TABLE 3-12
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Smallmouth Bass, Study Area-Wide

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
ConcentrationeNon-Detects greater than 

Maximum Detected 
Concentrationc

95%  UCL
Exposure Point Tissue Type Units Total Samples

Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 32 0 0 4.8E+00 5.2E+01 non-parametric 95% Chebyshev (Mean, Sd) UCL 1.2E+01 4.8E+00 1.2E+01
Total PCB TEQ pg/g 32 0 0 7.8E+00 3.6E+01 gamma 95% Approximate Gamma UCL 9.7E+00 7.8E+00 9.7E+00
Pesticides
Aldrin ug/kg 32 17 14 2.0E-02 4.0E-02 normal 95% KM (t) UCL 2.5E-02 2.0E-02 2.5E-02
alpha-Hexachlorocyclohexane ug/kg 32 17 14 2.6E-02 4.2E-02 normal 95% KM (t) UCL 3.1E-02 2.6E-02 3.1E-02
beta-Hexachlorocyclohexane ug/kg 32 24 15 1.3E-02 3.6E-02 normal 95% KM (t) UCL 1.7E-02 1.3E-02 1.7E-02
Dieldrin ug/kg 32 13 10 2.4E+00 7.3E+00 non-parametric 95% KM (Chebyshev) UCL 3.5E+00 2.4E+00 3.5E+00
Endrin ug/kg 32 17 14 2.0E-02 5.4E-02 non-parametric 95% KM (Chebyshev) UCL 3.2E-02 2.0E-02 3.2E-02
Endrin aldehyde ug/kg 32 30 29 4.6E-03 6.2E-03 -- Fewer than 5 detects -- 4.6E-03 6.2E-03
Endrin ketone ug/kg 32 28 19 4.5E-03 1.5E-02 -- Fewer than 5 detects -- 4.5E-03 1.5E-02
gamma-Hexachlorocyclohexane ug/kg 32 20 14 2.0E-02 3.5E-02 normal 95% KM (t) UCL 2.5E-02 2.0E-02 2.5E-02
Heptachlor ug/kg 32 23 15 9.2E-03 2.7E-02 gamma 95% KM (t) UCL 1.2E-02 9.2E-03 1.2E-02
Heptachlor epoxide ug/kg 32 14 14 1.1E-01 1.8E-01 normal 95% Student's-t UCL 1.3E-01 1.1E-01 1.3E-01
Total Chlordanes ug/kg 32 12 1 1.0E+01 2.2E+01 gamma 95% KM (Percentile Bootstrap) UCL 1.2E+01 1.0E+01 1.2E+01
Total DDD ug/kg 32 0 0 5.2E+01 5.2E+02 lognormal 95% H-UCL 7.1E+01 5.2E+01 7.1E+01
Total DDE ug/kg 32 0 0 1.2E+02 4.7E+02 gamma 95% Approximate Gamma UCL 1.4E+02 1.2E+02 1.4E+02
Total DDT ug/kg 32 5 0 3.8E+01 4.6E+02 lognormal 95% KM (Chebyshev) UCL 1.0E+02 3.8E+01 1.0E+02
Total Endosulfan ug/kg 32 13 0 2.2E+00 2.8E+01 non-parametric 95% KM (t) UCL 2.9E+00 2.2E+00 2.9E+00

Notes: 
a Chemicals listed are analytes detected in each tissue type at least once within the Study Area.
b Total number of non-detects in the dataset. 
c Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
d Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit
e

f
g

Abbreviations:
-- = Not Available.  A  95% UCL could not be computed for the given data set.
95% UCL = 95% Upper confidence limit on the mean.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue. All smallmouth bass fillet tissue was analyzed as fillet with skin, except mercury, which was analyzed as fillet without skin.
mg/kg = Milligrams per kilogram.
PCB = Polychlorinated biphenyls.
pg/g = Picograms per gram.
TEQ = Toxic equivalents.
ug/kg = Micrograms per kilogram.
WB= Whole body.

95% UCL not calculated for analytes with fewer than five detects.
"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME concentrations is referred to as 95% UCL/Max exposure 
for the purposes of the BHHRA.
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
FZ: RM 0 to 4 F Metals  

Aluminum mg/kg 3 0 0 1.6E+00 2.1E+00 Fewer than 5 detectsg 1.6E+00 2.1E+00
Arsenic, inorganic mg/kg 3 0 0 1.5E-02 2.1E-02 1.5E-02 2.1E-02
Cadmium mg/kg 3 1 0 3.8E-03 5.0E-03 3.8E-03 5.0E-03
Chromium mg/kg 3 3 ND ND ND ND ND
Copper mg/kg 3 0 0 6.0E-01 6.9E-01 6.0E-01 6.9E-01
Lead mg/kg 3 0 0 4.9E-02 5.3E-02 4.9E-02 5.3E-02
Manganese mg/kg 3 0 0 2.2E+00 2.2E+00 2.2E+00 2.2E+00
Mercury mg/kg 3 0 0 6.6E-02 7.5E-02 6.6E-02 7.5E-02
Nickel mg/kg 3 0 0 5.7E-02 7.8E-02 5.7E-02 7.8E-02
Selenium mg/kg 3 0 0 2.3E-01 3.0E-01 2.3E-01 3.0E-01
Thallium mg/kg 3 1 0 3.7E-03 6.2E-03 3.7E-03 6.2E-03
Zinc mg/kg 3 0 0 2.8E+01 3.1E+01 2.8E+01 3.1E+01
Butyltins      
Butyltin ion ug/kg 3 2 2 3.5E-01 3.5E-01 3.5E-01 3.5E-01
Dibutyltin ion ug/kg 3 1 0 9.0E-01 1.6E+00 9.0E-01 1.6E+00
Tributyltin ion ug/kg 3 0 0 4.8E+00 7.0E+00 4.8E+00 7.0E+00
Polynuclear Aromatic Hydrocarbons      
1-Methylnaphthalene ug/kg 3 0 0 2.9E+00 4.1E+00 2.9E+00 4.1E+00
2-Methylnaphthalene ug/kg 3 0 0 2.3E+00 3.0E+00 2.3E+00 3.0E+00
Acenaphthene ug/kg 3 0 0 1.5E+01 2.1E+01 1.5E+01 2.1E+01
Acenaphthylene ug/kg 3 0 0 1.5E+00 1.8E+00 1.5E+00 1.8E+00
Anthracene ug/kg 3 0 0 2.5E+00 2.9E+00 2.5E+00 2.9E+00
Benzo(a)anthracene ug/kg 3 2 0 1.2E-01 2.8E-01 1.2E-01 2.8E-01
Benzo(b)fluoranthene ug/kg 3 2 0 1.3E-01 3.2E-01 1.3E-01 3.2E-01
Benzo(g,h,i)perylene ug/kg 3 2 0 8.1E-02 1.7E-01 8.1E-02 1.7E-01
Benzo(k)fluoranthene ug/kg 3 2 0 7.9E-02 1.8E-01 7.9E-02 1.8E-01
Dibenzo(a,h)anthracene ug/kg 3 2 0 4.5E-02 7.5E-02 4.5E-02 7.5E-02
Dibenzothiophene ug/kg 3 0 0 8.6E-01 1.2E+00 8.6E-01 1.2E+00
Fluoranthene ug/kg 3 0 0 3.3E+00 3.5E+00 3.3E+00 3.5E+00
Fluorene ug/kg 3 0 0 4.1E+00 5.3E+00 4.1E+00 5.3E+00
Indeno(1,2,3-cd)pyrene ug/kg 3 2 0 6.1E-02 1.2E-01 6.1E-02 1.2E-01
Naphthalene ug/kg 3 2 0 1.5E+00 2.6E+00 1.5E+00 2.6E+00
Phenanthrene ug/kg 3 1 0 4.9E+00 7.5E+00 4.9E+00 7.5E+00
Pyrene ug/kg 3 0 0 3.3E+00 4.5E+00 3.3E+00 4.5E+00
Semi-Volatile Organic Compounds      
Benzyl alcohol ug/kg 3 1 0 2.4E+01 3.4E+01 2.4E+01 3.4E+01
Dibenzofuran ug/kg 3 0 0 1.5E+00 2.4E+00 1.5E+00 2.4E+00
Hexachlorobenzene ug/kg 3 0 0 1.8E+00 2.0E+00 1.8E+00 2.0E+00
Hexachlorobutadiene ug/kg 3 1 0 1.5E-02 2.2E-02 1.5E-02 2.2E-02
Isophorone ug/kg 3 2 0 6.3E+00 9.8E+00 6.3E+00 9.8E+00

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Phenols      
4-Nitrophenol ug/kg 3 1 0 1.3E+01 1.9E+01 1.3E+01 1.9E+01
Polychlorinated Biphenyls      
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 3 0 0 2.4E+05 2.6E+05 2.4E+05 2.6E+05
Total PCBs, Adjustedh pg/g 3 0 0 2.3E+05 2.5E+05 2.3E+05 2.5E+05
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 3 0 0 2.2E+00 2.6E+00 2.2E+00 2.6E+00
Total PCB TEQ pg/g 3 0 0 1.5E+00 1.9E+00 1.5E+00 1.9E+00
Pesticides      
Aldrin ug/kg 3 0 0 6.4E-02 7.9E-02 6.4E-02 7.9E-02
alpha-Hexachlorocyclohexane ug/kg 3 0 0 2.6E-02 3.1E-02 2.6E-02 3.1E-02
beta-Hexachlorocyclohexane ug/kg 3 1 0 9.5E-03 1.5E-02 9.5E-03 1.5E-02
Dieldrin ug/kg 3 0 0 1.9E+00 2.0E+00 1.9E+00 2.0E+00
Endrin ug/kg 3 1 1 2.1E-02 2.1E-02 2.1E-02 2.1E-02
Endrin aldehyde ug/kg 3 2 1 2.0E-03 3.4E-03 2.0E-03 3.4E-03
Endrin ketone ug/kg 3 2 0 2.8E-03 6.7E-03 2.8E-03 6.7E-03
gamma-Hexachlorocyclohexane ug/kg 3 1 0 2.0E-02 3.1E-02 2.0E-02 3.1E-02
Heptachlor epoxide ug/kg 3 0 0 1.4E-01 1.5E-01 1.4E-01 1.5E-01
Methoxychlor ug/kg 3 3 ND ND ND ND ND
Total Chlordanes ug/kg 3 0 0 9.7E+00 1.2E+01 9.7E+00 1.2E+01
Total DDD ug/kg 3 0 0 2.0E+01 2.6E+01 2.0E+01 2.6E+01
Total DDE ug/kg 3 0 0 6.7E+01 8.5E+01 6.7E+01 8.5E+01
Total DDT ug/kg 3 0 0 1.0E+00 1.5E+00 1.0E+00 1.5E+00
Total Endosulfan ug/kg 3 0 0 6.6E-01 7.2E-01 6.6E-01 7.2E-01

FZ: RM 0 to 4 WB Metals
Aluminum mg/kg 3 0 0 5.9E+01 8.4E+01 Fewer than 5 detects 5.9E+01 8.4E+01
Antimony mg/kg 3 2 0 2.5E-03 3.8E-03 2.5E-03 3.8E-03
Arsenic, inorganic mg/kg 3 0 0 1.6E-02 2.3E-02 1.6E-02 2.3E-02
Cadmium mg/kg 3 0 0 5.4E-02 6.8E-02 5.4E-02 6.8E-02
Chromium mg/kg 3 0 0 8.5E-01 1.5E+00 8.5E-01 1.5E+00
Copper mg/kg 3 0 0 1.2E+00 1.4E+00 1.2E+00 1.4E+00
Lead mg/kg 3 0 0 1.1E-01 1.3E-01 1.1E-01 1.3E-01
Manganese mg/kg 3 0 0 6.0E+00 6.2E+00 6.0E+00 6.2E+00
Mercury mg/kg 3 0 0 5.2E-02 5.7E-02 5.2E-02 5.7E-02
Nickel mg/kg 3 0 0 4.7E-01 6.3E-01 4.7E-01 6.3E-01
Selenium mg/kg 3 0 0 3.1E-01 3.4E-01 3.1E-01 3.4E-01
Silver mg/kg 3 0 0 4.5E-03 5.4E-03 4.5E-03 5.4E-03
Thallium mg/kg 3 0 0 3.4E-03 5.4E-03 3.4E-03 5.4E-03
Zinc mg/kg 3 0 0 8.0E+01 9.0E+01 8.0E+01 9.0E+01
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Butyltins      
Butyltin ion ug/kg 3 0 0 2.4E+00 4.5E+00 2.4E+00 4.5E+00
Dibutyltin ion ug/kg 3 0 0 2.5E+00 5.1E+00 2.5E+00 5.1E+00
Tributyltin ion ug/kg 3 0 0 4.9E+00 7.5E+00 4.9E+00 7.5E+00
Polynuclear Aromatic Hydrocarbons      
1-Methylnaphthalene ug/kg 3 0 0 4.1E+00 4.7E+00 4.1E+00 4.7E+00
2-Methylnaphthalene ug/kg 3 0 0 3.2E+00 3.9E+00 3.2E+00 3.9E+00
Acenaphthene ug/kg 3 0 0 2.2E+01 3.6E+01 2.2E+01 3.6E+01
Acenaphthylene ug/kg 3 0 0 9.6E-01 1.3E+00 9.6E-01 1.3E+00
Anthracene ug/kg 3 0 0 1.7E+00 2.9E+00 1.7E+00 2.9E+00
Benzo(a)anthracene ug/kg 3 2 1 2.3E-01 3.2E-01 2.3E-01 3.2E-01
Benzo(a)pyrene ug/kg 3 3 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 3 2 1 2.4E-01 3.4E-01 2.4E-01 3.4E-01
Benzo(g,h,i)perylene ug/kg 3 2 1 2.3E-01 3.2E-01 2.3E-01 3.2E-01
Benzo(k)fluoranthene ug/kg 3 2 1 1.9E-01 2.6E-01 1.9E-01 2.6E-01
Dibenzo(a,h)anthracene ug/kg 3 2 1 1.8E-01 2.4E-01 1.8E-01 2.4E-01
Dibenzothiophene ug/kg 3 0 0 9.6E-01 1.7E+00 9.6E-01 1.7E+00
Fluoranthene ug/kg 3 0 0 4.8E+00 9.8E+00 4.8E+00 9.8E+00
Fluorene ug/kg 3 0 0 7.5E+00 8.7E+00 7.5E+00 8.7E+00
Indeno(1,2,3-cd)pyrene ug/kg 3 2 1 2.0E-01 2.7E-01 2.0E-01 2.7E-01
Naphthalene ug/kg 3 2 2 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Phenanthrene ug/kg 3 1 1 5.3E+00 7.9E+00 5.3E+00 7.9E+00
Pyrene ug/kg 3 0 0 1.8E+00 2.5E+00 1.8E+00 2.5E+00
Semi-Volatile Organic Compounds      
Benzoic acid ug/kg 3 0 0 4.2E+02 4.7E+02 4.2E+02 4.7E+02
Benzyl alcohol ug/kg 3 1 1 5.3E+01 8.0E+01 5.3E+01 8.0E+01
Bis(2-chloroethoxy) methane ug/kg 3 2 0 1.3E+01 3.0E+01 1.3E+01 3.0E+01
Dibenzofuran ug/kg 3 0 0 1.9E+00 3.6E+00 1.9E+00 3.6E+00
Hexachlorobenzene ug/kg 3 0 0 2.3E+00 2.4E+00 2.3E+00 2.4E+00
Hexachlorobutadiene ug/kg 3 0 0 2.2E-02 2.7E-02 2.2E-02 2.7E-02
Isophorone ug/kg 3 2 2 5.9E+00 5.9E+00 5.9E+00 5.9E+00
Phenols      
4-Nitrophenol ug/kg 3 1 1 8.1E+00 8.6E+00 8.1E+00 8.6E+00
Phenol ug/kg 3 3 ND ND ND ND ND
Polychlorinated Biphenyls      
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 3 0 0 3.4E+05 3.8E+05 3.4E+05 3.8E+05
Total PCBs, Adjusted pg/g 3 0 0 3.2E+05 3.6E+05 3.2E+05 3.6E+05
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g 3 0 0 2.9E+00 3.2E+00 2.9E+00 3.2E+00
Total PCB TEQ pg/g 3 0 0 2.8E+00 4.0E+00 2.8E+00 4.0E+00
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Pesticides      
Aldrin ug/kg 3 0 0 8.8E-02 1.1E-01 8.8E-02 1.1E-01
alpha-Hexachlorocyclohexane ug/kg 3 0 0 3.5E-02 4.1E-02 3.5E-02 4.1E-02
beta-Hexachlorocyclohexane ug/kg 3 0 0 1.3E-02 1.5E-02 1.3E-02 1.5E-02
delta-Hexachlorocyclohexane ug/kg 3 2 1 1.7E-03 2.3E-03 1.7E-03 2.3E-03
Dieldrin ug/kg 3 0 0 2.3E+00 2.7E+00 2.3E+00 2.7E+00
Endrin ug/kg 3 0 0 2.5E-02 2.6E-02 2.5E-02 2.6E-02
Endrin aldehyde ug/kg 3 2 1 4.5E-03 7.4E-03 4.5E-03 7.4E-03
Endrin ketone ug/kg 3 2 0 3.0E-03 7.4E-03 3.0E-03 7.4E-03
gamma-Hexachlorocyclohexane ug/kg 3 0 0 2.1E-02 2.5E-02 2.1E-02 2.5E-02
Heptachlor ug/kg 3 0 0 3.8E-03 4.3E-03 3.8E-03 4.3E-03
Heptachlor epoxide ug/kg 3 0 0 1.9E-01 2.1E-01 1.9E-01 2.1E-01
Methoxychlor ug/kg 3 3 ND ND ND ND ND
Total Chlordanes ug/kg 3 0 0 1.2E+01 1.4E+01 1.2E+01 1.4E+01
Total DDD ug/kg 3 0 0 2.7E+01 3.4E+01 2.7E+01 3.4E+01
Total DDE ug/kg 3 0 0 8.6E+01 1.1E+02 8.6E+01 1.1E+02
Total DDT ug/kg 3 0 0 2.9E-01 4.1E-01 2.9E-01 4.1E-01
Total Endosulfan ug/kg 3 0 0 8.1E-01 8.8E-01 8.1E-01 8.8E-01

FZ: RM 4 to 8 F Metals  
Aluminum mg/kg 3 0 0 2.1E+00 2.8E+00 Fewer than 5 detects 2.1E+00 2.8E+00
Arsenic, inorganic mg/kg 3 0 0 8.2E-03 1.1E-02 8.2E-03 1.1E-02
Cadmium mg/kg 3 1 0 3.0E-03 4.0E-03 3.0E-03 4.0E-03
Chromium mg/kg 3 2 0 2.7E-01 7.0E-01 2.7E-01 7.0E-01
Copper mg/kg 3 0 0 4.2E-01 4.6E-01 4.2E-01 4.6E-01
Lead mg/kg 3 0 0 5.4E-02 7.7E-02 5.4E-02 7.7E-02
Manganese mg/kg 3 0 0 2.3E+00 2.8E+00 2.3E+00 2.8E+00
Mercury mg/kg 3 0 0 6.6E-02 7.3E-02 6.6E-02 7.3E-02
Nickel mg/kg 3 0 0 1.6E-01 4.0E-01 1.6E-01 4.0E-01
Selenium mg/kg 3 0 0 2.3E-01 3.0E-01 2.3E-01 3.0E-01
Thallium mg/kg 3 1 0 7.5E-04 9.5E-04 7.5E-04 9.5E-04
Zinc mg/kg 3 0 0 2.5E+01 3.1E+01 2.5E+01 3.1E+01
Butyltins      
Butyltin ion ug/kg 3 2 0 5.8E-01 1.2E+00 5.8E-01 1.2E+00
Dibutyltin ion ug/kg 3 2 0 7.8E-01 1.5E+00 7.8E-01 1.5E+00
Tributyltin ion ug/kg 3 0 0 4.7E+00 6.6E+00 4.7E+00 6.6E+00
Polynuclear Aromatic Hydrocarbons      
1-Methylnaphthalene ug/kg 3 0 0 4.9E+00 5.9E+00 4.9E+00 5.9E+00
2-Methylnaphthalene ug/kg 3 0 0 3.3E+00 3.7E+00 3.3E+00 3.7E+00
Acenaphthene ug/kg 3 0 0 4.4E+01 8.4E+01 4.4E+01 8.4E+01
Acenaphthylene ug/kg 3 0 0 3.2E+00 4.1E+00 3.2E+00 4.1E+00
Anthracene ug/kg 3 0 0 6.8E+00 9.0E+00 6.8E+00 9.0E+00
Benzo(a)anthracene ug/kg 3 3 ND ND ND ND ND
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Benzo(b)fluoranthene ug/kg 3 3 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 3 3 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 3 3 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 3 3 ND ND ND ND ND
Dibenzothiophene ug/kg 3 0 0 2.1E+00 3.0E+00 2.1E+00 3.0E+00
Fluoranthene ug/kg 3 0 0 4.2E+00 5.4E+00 4.2E+00 5.4E+00
Fluorene ug/kg 3 0 0 1.0E+01 1.3E+01 1.0E+01 1.3E+01
Indeno(1,2,3-cd)pyrene ug/kg 3 3 ND ND ND ND ND
Naphthalene ug/kg 3 0 0 5.5E+00 6.8E+00 5.5E+00 6.8E+00
Phenanthrene ug/kg 3 0 0 1.1E+01 1.3E+01 1.1E+01 1.3E+01
Pyrene ug/kg 3 0 0 3.1E+00 4.0E+00 3.1E+00 4.0E+00
Semi-Volatile Organic Compounds      
Benzyl alcohol ug/kg 3 2 0 1.7E+01 3.0E+01 1.7E+01 3.0E+01
Dibenzofuran ug/kg 3 0 0 3.1E+00 3.6E+00 3.1E+00 3.6E+00
Hexachlorobenzene ug/kg 3 0 0 2.8E+00 3.8E+00 2.8E+00 3.8E+00
Hexachlorobutadiene ug/kg 3 0 0 1.3E-01 1.7E-01 1.3E-01 1.7E-01
Isophorone ug/kg 3 1 0 7.8E+00 9.4E+00 7.8E+00 9.4E+00
Phenols      
4-Nitrophenol ug/kg 3 0 0 1.4E+01 1.5E+01 1.4E+01 1.5E+01
Polychlorinated Biphenyls      
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 3 0 0 6.8E+06 2.0E+07 6.8E+06 2.0E+07
Total PCBs, Adjusted pg/g 3 0 0 6.7E+06 1.9E+07 6.7E+06 1.9E+07
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g 3 0 0 4.1E+00 4.4E+00 4.1E+00 4.4E+00
Total PCB TEQ pg/g 3 0 0 6.7E+00 1.6E+01 6.7E+00 1.6E+01
Pesticides      
Aldrin ug/kg 3 0 0 1.1E-01 1.2E-01 1.1E-01 1.2E-01
alpha-Hexachlorocyclohexane ug/kg 3 2 0 2.1E-02 4.0E-02 2.1E-02 4.0E-02
beta-Hexachlorocyclohexane ug/kg 3 1 0 1.5E-02 2.3E-02 1.5E-02 2.3E-02
Dieldrin ug/kg 3 0 0 1.8E+00 2.3E+00 1.8E+00 2.3E+00
Endrin ug/kg 3 2 1 1.4E-02 2.2E-02 1.4E-02 2.2E-02
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 2 2 1.1E-03 1.1E-03 1.1E-03 1.1E-03
gamma-Hexachlorocyclohexane ug/kg 3 0 0 2.8E-02 3.6E-02 2.8E-02 3.6E-02
Heptachlor epoxide ug/kg 3 0 0 9.2E-02 1.3E-01 9.2E-02 1.3E-01
Methoxychlor ug/kg 3 3 ND ND ND ND ND
Total Chlordanes ug/kg 3 0 0 1.0E+01 1.2E+01 1.0E+01 1.2E+01
Total DDD ug/kg 3 0 0 1.2E+02 2.0E+02 1.2E+02 2.0E+02
Total DDE ug/kg 3 0 0 1.6E+02 2.5E+02 1.6E+02 2.5E+02
Total DDT ug/kg 3 0 0 2.2E+01 4.0E+01 2.2E+01 4.0E+01
Total Endosulfan ug/kg 3 0 0 6.0E-01 8.3E-01 6.0E-01 8.3E-01
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

FZ: RM 4 to 8 WB Metals
Aluminum mg/kg 3 0 0 7.7E+01 1.2E+02 Fewer than 5 detects 7.7E+01 1.2E+02
Antimony mg/kg 3 1 0 4.4E-03 6.4E-03 4.4E-03 6.4E-03
Arsenic, inorganic mg/kg 3 0 0 1.1E-02 1.2E-02 1.1E-02 1.2E-02
Cadmium mg/kg 3 0 0 5.6E-02 6.6E-02 5.6E-02 6.6E-02
Chromium mg/kg 3 0 0 6.5E-01 8.0E-01 6.5E-01 8.0E-01
Copper mg/kg 3 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Lead mg/kg 3 0 0 1.6E-01 2.1E-01 1.6E-01 2.1E-01
Manganese mg/kg 3 0 0 6.7E+00 7.0E+00 6.7E+00 7.0E+00
Mercury mg/kg 3 0 0 5.2E-02 5.5E-02 5.2E-02 5.5E-02
Nickel mg/kg 3 0 0 4.5E-01 5.3E-01 4.5E-01 5.3E-01
Selenium mg/kg 3 0 0 3.5E-01 3.8E-01 3.5E-01 3.8E-01
Silver mg/kg 3 0 0 6.2E-03 7.6E-03 6.2E-03 7.6E-03
Thallium mg/kg 3 0 0 2.4E-03 5.2E-03 2.4E-03 5.2E-03
Zinc mg/kg 3 0 0 9.1E+01 1.1E+02 9.1E+01 1.1E+02
Butyltins      
Butyltin ion ug/kg 3 1 0 1.3E+00 2.1E+00 1.3E+00 2.1E+00
Dibutyltin ion ug/kg 3 0 0 1.2E+00 1.8E+00 1.2E+00 1.8E+00
Tributyltin ion ug/kg 3 0 0 5.4E+00 6.0E+00 5.4E+00 6.0E+00
Polynuclear Aromatic Hydrocarbons      
1-Methylnaphthalene ug/kg 3 0 0 8.6E+00 1.2E+01 8.6E+00 1.2E+01
2-Methylnaphthalene ug/kg 3 0 0 6.0E+00 7.5E+00 6.0E+00 7.5E+00
Acenaphthene ug/kg 3 0 0 6.7E+01 1.2E+02 6.7E+01 1.2E+02
Acenaphthylene ug/kg 3 0 0 2.7E+00 4.2E+00 2.7E+00 4.2E+00
Anthracene ug/kg 3 0 0 5.1E+00 7.6E+00 5.1E+00 7.6E+00
Benzo(a)anthracene ug/kg 3 3 ND ND ND ND ND
Benzo(a)pyrene ug/kg 3 3 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 3 3 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 3 3 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 2 2 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 3 3 ND ND ND ND ND
Dibenzothiophene ug/kg 3 0 0 2.9E+00 4.8E+00 2.9E+00 4.8E+00
Fluoranthene ug/kg 3 0 0 1.2E+01 2.4E+01 1.2E+01 2.4E+01
Fluorene ug/kg 3 0 0 1.8E+01 2.4E+01 1.8E+01 2.4E+01
Indeno(1,2,3-cd)pyrene ug/kg 3 3 ND ND ND ND ND
Naphthalene ug/kg 3 0 0 6.0E+00 7.6E+00 6.0E+00 7.6E+00
Phenanthrene ug/kg 3 0 0 1.3E+01 1.6E+01 1.3E+01 1.6E+01
Pyrene ug/kg 3 0 0 3.6E+00 7.3E+00 3.6E+00 7.3E+00
Semi-Volatile Organic Compounds      
Benzoic acid ug/kg 3 0 0 3.9E+02 4.2E+02 3.9E+02 4.2E+02
Benzyl alcohol ug/kg 3 2 2 3.1E+01 3.1E+01 3.1E+01 3.1E+01
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Bis(2-chloroethoxy) methane ug/kg 3 0 0 2.0E+01 2.7E+01 2.0E+01 2.7E+01
Dibenzofuran ug/kg 3 0 0 5.2E+00 6.0E+00 5.2E+00 6.0E+00
Hexachlorobenzene ug/kg 3 0 0 3.7E+00 4.5E+00 3.7E+00 4.5E+00
Hexachlorobutadiene ug/kg 3 0 0 1.9E-01 2.6E-01 1.9E-01 2.6E-01
Isophorone ug/kg 3 1 1 5.9E+00 5.9E+00 5.9E+00 5.9E+00
Phenols      
4-Nitrophenol ug/kg 3 0 0 7.4E+00 7.8E+00 7.4E+00 7.8E+00
Phenol ug/kg 3 3 ND ND ND ND ND
Polychlorinated Biphenyls      
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 3 0 0 8.7E+06 2.5E+07 8.7E+06 2.5E+07
Total PCBs, Adjusted pg/g 3 0 0 8.5E+06 2.5E+07 8.5E+06 2.5E+07
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g 3 0 0 6.0E+00 6.3E+00 6.0E+00 6.3E+00
Total PCB TEQ pg/g 3 0 0 4.0E+01 1.1E+02 4.0E+01 1.1E+02
Pesticides      
Aldrin ug/kg 3 0 0 1.5E-01 1.6E-01 1.5E-01 1.6E-01
alpha-Hexachlorocyclohexane ug/kg 3 0 0 3.9E-02 5.0E-02 3.9E-02 5.0E-02
beta-Hexachlorocyclohexane ug/kg 3 0 0 2.8E-02 4.2E-02 2.8E-02 4.2E-02
delta-Hexachlorocyclohexane ug/kg 3 1 0 3.1E-03 4.0E-03 3.1E-03 4.0E-03
Dieldrin ug/kg 3 0 0 2.5E+00 3.0E+00 2.5E+00 3.0E+00
Endrin ug/kg 3 0 0 2.5E-02 2.9E-02 2.5E-02 2.9E-02
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 2 2 8.7E-04 8.7E-04 8.7E-04 8.7E-04
gamma-Hexachlorocyclohexane ug/kg 3 0 0 3.8E-02 4.6E-02 3.8E-02 4.6E-02
Heptachlor ug/kg 3 3 0 ND ND ND ND
Heptachlor epoxide ug/kg 3 0 0 1.3E-01 1.7E-01 1.3E-01 1.7E-01
Methoxychlor ug/kg 3 3 ND ND ND ND ND
Total Chlordanes ug/kg 3 0 0 1.4E+01 1.5E+01 1.4E+01 1.5E+01
Total DDD ug/kg 3 0 0 1.9E+02 2.9E+02 1.9E+02 2.9E+02
Total DDE ug/kg 3 0 0 2.2E+02 3.2E+02 2.2E+02 3.2E+02
Total DDT ug/kg 3 0 0 8.1E+00 1.2E+01 8.1E+00 1.2E+01
Total Endosulfan ug/kg 3 0 0 7.7E-01 9.9E-01 7.7E-01 9.9E-01

FZ: RM 8 to 12 F Metals  
Aluminum mg/kg 3 0 0 1.2E+00 1.4E+00 Fewer than 5 detects 1.2E+00 1.4E+00
Arsenic, inorganic mg/kg 3 0 0 5.5E-03 6.5E-03 5.5E-03 6.5E-03
Cadmium mg/kg 3 2 0 3.3E-03 7.0E-03 3.3E-03 7.0E-03
Chromium mg/kg 3 3 ND ND ND ND ND
Copper mg/kg 3 0 0 4.7E-01 5.7E-01 4.7E-01 5.7E-01
Lead mg/kg 3 0 0 1.5E-01 3.6E-01 1.5E-01 3.6E-01
Manganese mg/kg 3 0 0 2.2E+00 2.4E+00 2.2E+00 2.4E+00
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Mercury mg/kg 3 0 0 5.0E-02 5.9E-02 5.0E-02 5.9E-02
Nickel mg/kg 3 0 0 3.9E-02 4.5E-02 3.9E-02 4.5E-02
Selenium mg/kg 3 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Thallium mg/kg 3 2 0 8.0E-04 1.6E-03 8.0E-04 1.6E-03
Zinc mg/kg 3 0 0 2.9E+01 2.9E+01 2.9E+01 2.9E+01
Butyltins      
Butyltin ion ug/kg 3 3 ND ND ND ND ND
Dibutyltin ion ug/kg 3 2 0 2.7E+00 7.3E+00 2.7E+00 7.3E+00
Tributyltin ion ug/kg 3 1 0 5.3E+00 1.1E+01 5.3E+00 1.1E+01
Polynuclear Aromatic Hydrocarbons      
1-Methylnaphthalene ug/kg 3 0 0 2.5E+00 3.5E+00 2.5E+00 3.5E+00
2-Methylnaphthalene ug/kg 3 0 0 1.9E+00 2.4E+00 1.9E+00 2.4E+00
Acenaphthene ug/kg 3 0 0 5.3E+00 6.2E+00 5.3E+00 6.2E+00
Acenaphthylene ug/kg 3 0 0 1.2E+00 1.5E+00 1.2E+00 1.5E+00
Anthracene ug/kg 3 0 0 1.8E+00 2.2E+00 1.8E+00 2.2E+00
Benzo(a)anthracene ug/kg 3 3 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 3 3 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 3 3 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 3 3 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 3 3 ND ND ND ND ND
Dibenzothiophene ug/kg 3 1 0 2.6E-01 4.0E-01 2.6E-01 4.0E-01
Fluoranthene ug/kg 3 3 ND ND ND ND ND
Fluorene ug/kg 3 0 0 1.8E+00 2.1E+00 1.8E+00 2.1E+00
Indeno(1,2,3-cd)pyrene ug/kg 3 3 ND ND ND ND ND
Naphthalene ug/kg 3 3 ND ND ND ND ND
Phenanthrene ug/kg 3 3 ND ND ND ND ND
Pyrene ug/kg 3 0 0 9.8E-01 1.2E+00 9.8E-01 1.2E+00
Semi-Volatile Organic Compounds      
Benzyl alcohol ug/kg 3 1 0 2.4E+01 3.7E+01 2.4E+01 3.7E+01
Dibenzofuran ug/kg 3 0 0 6.1E-01 6.3E-01 6.1E-01 6.3E-01
Hexachlorobenzene ug/kg 3 0 0 2.2E+00 2.3E+00 2.2E+00 2.3E+00
Hexachlorobutadiene ug/kg 3 0 0 1.7E-02 3.1E-02 1.7E-02 3.1E-02
Isophorone ug/kg 3 3 ND ND ND ND ND
Phenols      
4-Nitrophenol ug/kg 3 0 0 1.3E+01 1.3E+01 1.3E+01 1.3E+01
Polychlorinated Biphenyls      
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 3 0 0 5.1E+05 7.8E+05 5.1E+05 7.8E+05
Total PCBs, Adjusted pg/g 3 0 0 4.9E+05 7.5E+05 4.9E+05 7.5E+05
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g 3 0 0 2.2E+00 2.4E+00 2.2E+00 2.4E+00
Total PCB TEQ pg/g 3 0 0 1.8E+00 2.5E+00 1.8E+00 2.5E+00
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Pesticides      
Aldrin ug/kg 3 0 0 7.8E-02 1.1E-01 7.8E-02 1.1E-01
alpha-Hexachlorocyclohexane ug/kg 3 1 0 1.8E-02 2.6E-02 1.8E-02 2.6E-02
beta-Hexachlorocyclohexane ug/kg 3 1 0 1.0E-02 1.4E-02 1.0E-02 1.4E-02
Dieldrin ug/kg 3 0 0 1.4E+00 1.5E+00 1.4E+00 1.5E+00
Endrin ug/kg 3 0 0 1.3E-02 2.0E-02 1.3E-02 2.0E-02
Endrin aldehyde ug/kg 3 2 1 1.1E-03 1.6E-03 1.1E-03 1.6E-03
Endrin ketone ug/kg 3 3 0 ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 0 0 2.4E-02 2.8E-02 2.4E-02 2.8E-02
Heptachlor epoxide ug/kg 3 0 0 7.9E-02 8.3E-02 7.9E-02 8.3E-02
Methoxychlor ug/kg 3 2 2 6.9E-03 6.9E-03 6.9E-03 6.9E-03
Total Chlordanes ug/kg 3 0 0 9.0E+00 9.5E+00 9.0E+00 9.5E+00
Total DDD ug/kg 3 0 0 1.4E+01 1.6E+01 1.4E+01 1.6E+01
Total DDE ug/kg 3 0 0 4.4E+01 5.0E+01 4.4E+01 5.0E+01
Total DDT ug/kg 3 0 0 6.3E-01 9.6E-01 6.3E-01 9.6E-01
Total Endosulfan ug/kg 3 0 0 3.9E-01 4.3E-01 3.9E-01 4.3E-01

FZ: RM 8 to 12 WB Metals
Aluminum mg/kg 3 0 0 5.4E+01 6.6E+01 Fewer than 5 detects 5.4E+01 6.6E+01
Antimony mg/kg 3 3 ND ND ND ND ND
Arsenic, inorganic mg/kg 3 0 0 6.5E-03 8.1E-03 6.5E-03 8.1E-03
Cadmium mg/kg 3 0 0 5.3E-02 8.3E-02 5.3E-02 8.3E-02
Chromium mg/kg 3 0 0 5.1E-01 6.6E-01 5.1E-01 6.6E-01
Copper mg/kg 3 0 0 9.8E-01 1.1E+00 9.8E-01 1.1E+00
Lead mg/kg 3 0 0 4.4E-01 1.1E+00 4.4E-01 1.1E+00
Manganese mg/kg 3 0 0 6.7E+00 7.2E+00 6.7E+00 7.2E+00
Mercury mg/kg 3 0 0 4.0E-02 5.3E-02 4.0E-02 5.3E-02
Nickel mg/kg 3 0 0 4.0E-01 4.7E-01 4.0E-01 4.7E-01
Selenium mg/kg 3 0 0 3.0E-01 3.1E-01 3.0E-01 3.1E-01
Silver mg/kg 3 0 0 3.4E-03 3.7E-03 3.4E-03 3.7E-03
Thallium mg/kg 3 0 0 8.6E-04 1.2E-03 8.6E-04 1.2E-03
Zinc mg/kg 3 0 0 9.0E+01 9.8E+01 9.0E+01 9.8E+01
Butyltins      
Butyltin ion ug/kg 3 0 0 1.0E+01 2.7E+01 1.0E+01 2.7E+01
Dibutyltin ion ug/kg 3 0 0 2.1E+00 3.3E+00 2.1E+00 3.3E+00
Tributyltin ion ug/kg 3 0 0 6.7E+00 8.6E+00 6.7E+00 8.6E+00
Polynuclear Aromatic Hydrocarbons      
1-Methylnaphthalene ug/kg 3 0 0 3.5E+00 4.3E+00 3.5E+00 4.3E+00
2-Methylnaphthalene ug/kg 3 0 0 3.4E+00 4.7E+00 3.4E+00 4.7E+00
Acenaphthene ug/kg 3 0 0 7.3E+00 1.1E+01 7.3E+00 1.1E+01
Acenaphthylene ug/kg 3 0 0 9.7E-01 1.4E+00 9.7E-01 1.4E+00
Anthracene ug/kg 3 0 0 1.5E+00 2.4E+00 1.5E+00 2.4E+00
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Benzo(a)anthracene ug/kg 3 3 ND ND ND ND ND
Benzo(a)pyrene ug/kg 3 2 0 2.4E-01 5.4E-01 2.4E-01 5.4E-01
Benzo(b)fluoranthene ug/kg 3 2 0 3.9E-01 1.0E+00 3.9E-01 1.0E+00
Benzo(g,h,i)perylene ug/kg 3 2 0 2.4E-01 5.6E-01 2.4E-01 5.6E-01
Benzo(k)fluoranthene ug/kg 3 2 0 1.8E-01 4.1E-01 1.8E-01 4.1E-01
Dibenzo(a,h)anthracene ug/kg 3 2 0 1.3E-01 2.5E-01 1.3E-01 2.5E-01
Dibenzothiophene ug/kg 3 0 0 7.3E+00 2.1E+01 7.3E+00 2.1E+01
Fluoranthene ug/kg 3 3 ND ND ND ND ND
Fluorene ug/kg 3 0 0 2.6E+00 3.4E+00 2.6E+00 3.4E+00
Indeno(1,2,3-cd)pyrene ug/kg 3 2 0 2.5E-01 6.0E-01 2.5E-01 6.0E-01
Naphthalene ug/kg 3 2 0 6.0E+00 1.6E+01 6.0E+00 1.6E+01
Phenanthrene ug/kg 3 3 ND ND ND ND ND
Pyrene ug/kg 3 0 0 6.9E-01 1.4E+00 6.9E-01 1.4E+00
Semi-Volatile Organic Compounds      
Benzoic acid ug/kg 3 2 0 2.8E+02 4.5E+02 2.8E+02 4.5E+02
Benzyl alcohol ug/kg 3 1 1 3.0E+01 3.1E+01 3.0E+01 3.1E+01
Bis(2-chloroethoxy) methane ug/kg 3 2 0 6.0E+00 9.8E+00 6.0E+00 9.8E+00
Dibenzofuran ug/kg 3 0 0 8.7E-01 1.1E+00 8.7E-01 1.1E+00
Hexachlorobenzene ug/kg 3 0 0 3.1E+00 3.3E+00 3.1E+00 3.3E+00
Hexachlorobutadiene ug/kg 3 0 0 2.2E-02 4.3E-02 2.2E-02 4.3E-02
Isophorone ug/kg 3 3 ND ND ND ND ND
Phenols      
4-Nitrophenol ug/kg 3 0 0 8.7E+00 9.5E+00 8.7E+00 9.5E+00
Phenol ug/kg 3 2 2 4.3E+01 4.3E+01 4.3E+01 4.3E+01
Polychlorinated Biphenyls      
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 3 0 0 9.2E+05 1.6E+06 9.2E+05 1.6E+06
Total PCBs, Adjusted pg/g 3 0 0 8.9E+05 1.6E+06 8.9E+05 1.6E+06
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g 3 0 0 3.4E+00 3.6E+00 3.4E+00 3.6E+00
Total PCB TEQ pg/g 3 0 0 3.9E+00 5.0E+00 3.9E+00 5.0E+00
Pesticides      
Aldrin ug/kg 3 0 0 1.2E-01 1.6E-01 1.2E-01 1.6E-01
alpha-Hexachlorocyclohexane ug/kg 3 0 0 3.1E-02 3.8E-02 3.1E-02 3.8E-02
beta-Hexachlorocyclohexane ug/kg 3 0 0 1.6E-02 1.7E-02 1.6E-02 1.7E-02
delta-Hexachlorocyclohexane ug/kg 3 1 1 2.4E-03 2.5E-03 2.4E-03 2.5E-03
Dieldrin ug/kg 3 0 0 2.1E+00 2.4E+00 2.1E+00 2.4E+00
Endrin ug/kg 3 0 0 2.0E-02 2.8E-02 2.0E-02 2.8E-02
Endrin aldehyde ug/kg 3 2 2 2.2E-03 2.2E-03 2.2E-03 2.2E-03
Endrin ketone ug/kg 3 2 1 7.8E-03 1.5E-02 7.8E-03 1.5E-02
gamma-Hexachlorocyclohexane ug/kg 3 0 0 3.4E-02 3.7E-02 3.4E-02 3.7E-02
Heptachlor ug/kg 3 1 1 7.0E-03 7.1E-03 7.0E-03 7.1E-03
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Heptachlor epoxide ug/kg 3 0 0 1.2E-01 1.3E-01 1.2E-01 1.3E-01
Methoxychlor ug/kg 3 2 2 6.2E-03 6.2E-03 6.2E-03 6.2E-03
Total Chlordanes ug/kg 3 0 0 1.3E+01 1.4E+01 1.3E+01 1.4E+01
Total DDD ug/kg 3 0 0 2.0E+01 2.2E+01 2.0E+01 2.2E+01
Total DDE ug/kg 3 0 0 6.4E+01 7.1E+01 6.4E+01 7.1E+01
Total DDT ug/kg 3 0 0 2.7E-01 3.4E-01 2.7E-01 3.4E-01
Total Endosulfan ug/kg 3 0 0 6.2E-01 6.7E-01 6.2E-01 6.7E-01

FZ: RM 3 to 6 F Metals  
Aluminum mg/kg 3 0 0 1.8E+00 2.7E+00 Fewer than 5 detects 1.8E+00 2.7E+00
Arsenic, inorganic mg/kg 3 0 0 1.1E-02 1.6E-02 1.1E-02 1.6E-02
Cadmium mg/kg 3 0 0 3.7E-03 5.0E-03 3.7E-03 5.0E-03
Chromium mg/kg 3 0 0 6.0E-01 1.5E+00 6.0E-01 1.5E+00
Copper mg/kg 3 0 0 3.4E-01 3.8E-01 3.4E-01 3.8E-01
Lead mg/kg 3 2 0 6.0E-03 1.2E-02 6.0E-03 1.2E-02
Manganese mg/kg 3 0 0 3.2E-01 3.8E-01 3.2E-01 3.8E-01
Mercury mg/kg 3 0 0 1.7E-01 1.9E-01 1.7E-01 1.9E-01
Nickel mg/kg 3 1 0 3.3E-02 8.7E-02 3.3E-02 8.7E-02
Selenium mg/kg 3 3 ND ND ND ND ND
Thallium mg/kg 3 0 0 2.5E-03 2.8E-03 2.5E-03 2.8E-03
Zinc mg/kg 3 0 0 2.4E+01 3.0E+01 2.4E+01 3.0E+01
Butyltins      
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons      
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
Acenaphthene ug/kg NA NA NA NA NA NA NA
Acenaphthylene ug/kg NA NA NA NA NA NA NA
Anthracene ug/kg NA NA NA NA NA NA NA
Benzo(a)anthracene ug/kg NA NA NA NA NA NA NA
Benzo(b)fluoranthene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg NA NA NA NA NA NA NA
Benzo(k)fluoranthene ug/kg NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene ug/kg NA NA NA NA NA NA NA
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg NA NA NA NA NA NA NA
Fluorene ug/kg NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene ug/kg NA NA NA NA NA NA NA
Naphthalene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg NA NA NA NA NA NA NA
Pyrene ug/kg NA NA NA NA NA NA NA
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Semi-Volatile Organic Compounds      
Benzyl alcohol ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg NA NA NA NA NA NA NA
Hexachlorobenzene ug/kg 3 3 ND ND ND ND ND
Hexachlorobutadiene ug/kg 3 3 ND ND ND ND ND
Isophorone ug/kg NA NA NA NA NA NA NA
Phenols      
4-Nitrophenol ug/kg NA NA NA NA NA NA NA
Polychlorinated Biphenyls      
Total Aroclors ug/kg 3 0 0 6.9E+02 1.1E+03 6.9E+02 1.1E+03
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides      
Aldrin ug/kg 3 3 ND ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 3 ND ND ND ND ND
Endrin ug/kg 3 3 ND ND ND ND ND
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Heptachlor epoxide ug/kg 3 3 ND ND ND ND ND
Methoxychlor ug/kg 3 2 0 3.9E+00 7.2E+00 3.9E+00 7.2E+00
Total Chlordanes ug/kg 3 2 1 1.0E+01 1.5E+01 1.0E+01 1.5E+01
Total DDD ug/kg 3 0 0 3.6E+01 4.2E+01 3.6E+01 4.2E+01
Total DDE ug/kg 3 0 0 1.1E+02 1.4E+02 1.1E+02 1.4E+02
Total DDT ug/kg 3 2 0 2.3E+01 6.3E+01 2.3E+01 6.3E+01
Total Endosulfan ug/kg 3 2 0 4.0E+00 8.1E+00 4.0E+00 8.1E+00

FZ: RM 3 to 6 WB Metals
Aluminum mg/kg 3 0 0 1.1E+02 1.3E+02 Fewer than 5 detects 1.1E+02 1.3E+02
Antimony mg/kg 3 3 ND ND ND ND ND
Arsenic, inorganic mg/kg 3 0 0 2.0E-02 2.2E-02 2.0E-02 2.2E-02
Cadmium mg/kg 3 0 0 7.5E-02 1.1E-01 7.5E-02 1.1E-01
Chromium mg/kg 3 0 0 1.6E+00 2.0E+00 1.6E+00 2.0E+00
Copper mg/kg 3 0 0 1.2E+00 1.4E+00 1.2E+00 1.4E+00
Lead mg/kg 3 0 0 1.5E-01 1.7E-01 1.5E-01 1.7E-01
Manganese mg/kg 3 0 0 7.1E+00 8.5E+00 7.1E+00 8.5E+00
Mercury mg/kg 3 0 0 4.1E-02 4.3E-02 4.1E-02 4.3E-02
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Nickel mg/kg 3 0 0 9.8E-01 1.4E+00 9.8E-01 1.4E+00
Selenium mg/kg 3 0 0 3.0E-01 3.0E-01 3.0E-01 3.0E-01
Silver mg/kg 3 1 0 8.5E-03 1.3E-02 8.5E-03 1.3E-02
Thallium mg/kg 3 0 0 4.1E-03 4.9E-03 4.1E-03 4.9E-03
Zinc mg/kg 3 0 0 9.1E+01 9.7E+01 9.1E+01 9.7E+01
Butyltins      
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons      
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 3 3 ND ND ND ND ND
Acenaphthene ug/kg 3 3 ND ND ND ND ND
Acenaphthylene ug/kg 3 3 ND ND ND ND ND
Anthracene ug/kg 3 3 ND ND ND ND ND
Benzo(a)anthracene ug/kg 3 3 ND ND ND ND ND
Benzo(a)pyrene ug/kg 3 3 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 3 3 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 3 3 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 3 3 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 3 3 ND ND ND ND ND
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 3 3 ND ND ND ND ND
Fluorene ug/kg 3 3 ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 3 3 ND ND ND ND ND
Naphthalene ug/kg 3 3 ND ND ND ND ND
Phenanthrene ug/kg 3 3 ND ND ND ND ND
Pyrene ug/kg 3 3 ND ND ND ND ND
Semi-Volatile Organic Compounds      
Benzoic acid ug/kg 3 3 ND ND ND ND ND
Benzyl alcohol ug/kg 3 3 ND ND ND ND ND
Bis(2-chloroethoxy) methane ug/kg 3 3 ND ND ND ND ND
Dibenzofuran ug/kg 3 3 ND ND ND ND ND
Hexachlorobenzene ug/kg 3 3 ND ND ND ND ND
Hexachlorobutadiene ug/kg 3 3 ND ND ND ND ND
Isophorone ug/kg 3 3 ND ND ND ND ND
Phenols      
4-Nitrophenol ug/kg 3 3 ND ND ND ND ND
Phenol ug/kg 3 3 ND ND ND ND ND
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Polychlorinated Biphenyls      
Total Aroclors ug/kg 3 0 0 2.5E+03 6.9E+03 2.5E+03 6.9E+03
Total PCB Congeners pg/g 3 0 0 3.0E+06 8.2E+06 3.0E+06 8.2E+06
Total PCBs, Adjusted pg/g 3 0 0 2.9E+06 8.0E+06 2.9E+06 8.0E+06
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g 3 0 0 4.3E+00 8.5E+00 4.3E+00 8.5E+00
Total PCB TEQ pg/g 3 0 0 8.4E+00 1.6E+01 8.4E+00 1.6E+01
Pesticides      
Aldrin ug/kg 3 3 ND ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
delta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 3 ND ND ND ND ND
Endrin ug/kg 3 3 ND ND ND ND ND
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Heptachlor ug/kg 3 3 ND ND ND ND ND
Heptachlor epoxide ug/kg 3 3 ND ND ND ND ND
Methoxychlor ug/kg 3 2 2 4.2E+00 4.2E+00 4.2E+00 4.2E+00
Total Chlordanes ug/kg 3 1 0 1.5E+01 2.3E+01 1.5E+01 2.3E+01
Total DDD ug/kg 3 0 0 8.6E+01 1.7E+02 8.6E+01 1.7E+02
Total DDE ug/kg 3 0 0 1.5E+02 2.6E+02 1.5E+02 2.6E+02
Total DDT ug/kg 3 2 0 1.8E+01 4.7E+01 1.8E+01 4.7E+01
Total Endosulfan ug/kg 3 3 0 5.2E+00 2.7E+01 5.2E+00 ND

FZ: RM 6 to 9 F Metals  
Aluminum mg/kg 3 0 0 1.7E+00 2.0E+00 Fewer than 5 detects 1.7E+00 2.0E+00
Arsenic, inorganic mg/kg 3 0 0 8.3E-03 1.0E-02 8.3E-03 1.0E-02
Cadmium mg/kg 3 0 0 4.8E-03 9.0E-03 4.8E-03 9.0E-03
Chromium mg/kg 3 3 ND ND ND ND ND
Copper mg/kg 3 0 0 4.6E-01 5.0E-01 4.6E-01 5.0E-01
Lead mg/kg 3 2 0 2.0E-02 5.7E-02 2.0E-02 5.7E-02
Manganese mg/kg 3 0 0 2.4E-01 3.2E-01 2.4E-01 3.2E-01
Mercury mg/kg 3 0 0 8.5E-02 9.8E-02 8.5E-02 9.8E-02
Nickel mg/kg 3 0 0 4.0E-02 5.7E-02 4.0E-02 5.7E-02
Selenium mg/kg 3 3 ND ND ND ND ND
Thallium mg/kg 3 0 0 1.7E-03 3.4E-03 1.7E-03 3.4E-03
Zinc mg/kg 3 0 0 2.3E+01 2.5E+01 2.3E+01 2.5E+01
Butyltins      
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Polynuclear Aromatic Hydrocarbons      
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
Acenaphthene ug/kg NA NA NA NA NA NA NA
Acenaphthylene ug/kg NA NA NA NA NA NA NA
Anthracene ug/kg NA NA NA NA NA NA NA
Benzo(a)anthracene ug/kg NA NA NA NA NA NA NA
Benzo(b)fluoranthene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg NA NA NA NA NA NA NA
Benzo(k)fluoranthene ug/kg NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene ug/kg NA NA NA NA NA NA NA
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg NA NA NA NA NA NA NA
Fluorene ug/kg NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene ug/kg NA NA NA NA NA NA NA
Naphthalene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg NA NA NA NA NA NA NA
Pyrene ug/kg NA NA NA NA NA NA NA
Semi-Volatile Organic Compounds      
Benzyl alcohol ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg NA NA NA NA NA NA NA
Hexachlorobenzene ug/kg 3 1 0 4.9E+01 1.4E+02 4.9E+01 1.4E+02
Hexachlorobutadiene ug/kg 3 3 ND ND ND ND ND
Isophorone ug/kg NA NA NA NA NA NA NA
Phenols      
4-Nitrophenol ug/kg NA NA NA NA NA NA NA
Polychlorinated Biphenyls      
Total Aroclors ug/kg 3 0 0 9.9E+02 1.3E+03 9.9E+02 1.3E+03
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides      
Aldrin ug/kg 3 3 ND ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 3 ND ND ND ND ND
Endrin ug/kg 3 3 ND ND ND ND ND
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 3 ND ND ND ND ND
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

gamma-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Heptachlor epoxide ug/kg 3 3 ND ND ND ND ND
Methoxychlor ug/kg 3 3 ND ND ND ND ND
Total Chlordanes ug/kg 3 3 ND ND ND ND ND
Total DDD ug/kg 3 0 0 5.5E+01 8.0E+01 5.5E+01 8.0E+01
Total DDE ug/kg 3 0 0 8.6E+01 9.4E+01 8.6E+01 9.4E+01
Total DDT ug/kg 3 3 ND ND ND ND ND
Total Endosulfan ug/kg 3 3 ND ND ND ND ND

FZ: RM 6 to 9 WB Metals
Aluminum mg/kg 3 0 0 8.8E+01 1.1E+02 Fewer than 5 detects 8.8E+01 1.1E+02
Antimony mg/kg 3 3 ND ND ND ND ND
Arsenic, inorganic mg/kg 3 0 0 1.4E-02 1.4E-02 1.4E-02 1.4E-02
Cadmium mg/kg 3 0 0 6.2E-02 7.1E-02 6.2E-02 7.1E-02
Chromium mg/kg 3 0 0 6.4E-01 8.6E-01 6.4E-01 8.6E-01
Copper mg/kg 3 0 0 1.2E+00 1.3E+00 1.2E+00 1.3E+00
Lead mg/kg 3 0 0 1.5E-01 2.0E-01 1.5E-01 2.0E-01
Manganese mg/kg 3 0 0 5.3E+00 6.1E+00 5.3E+00 6.1E+00
Mercury mg/kg 3 0 0 3.8E-02 4.7E-02 3.8E-02 4.7E-02
Nickel mg/kg 3 0 0 5.1E-01 5.7E-01 5.1E-01 5.7E-01
Selenium mg/kg 3 0 0 3.3E-01 4.0E-01 3.3E-01 4.0E-01
Silver mg/kg 3 1 0 1.1E-02 1.7E-02 1.1E-02 1.7E-02
Thallium mg/kg 3 0 0 1.6E-03 2.0E-03 1.6E-03 2.0E-03
Zinc mg/kg 3 0 0 1.1E+02 1.1E+02 1.1E+02 1.1E+02
Butyltins      
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons      
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 3 2 0 2.4E+01 3.8E+01 2.4E+01 3.8E+01
Acenaphthene ug/kg 3 1 0 5.2E+01 7.5E+01 5.2E+01 7.5E+01
Acenaphthylene ug/kg 3 3 ND ND ND ND ND
Anthracene ug/kg 3 3 ND ND ND ND ND
Benzo(a)anthracene ug/kg 3 3 ND ND ND ND ND
Benzo(a)pyrene ug/kg 3 3 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 3 3 ND ND ND ND ND
Benzo(g,h,i)perylene ug/kg 3 3 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 3 3 ND ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 3 3 ND ND ND ND ND
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 3 3 ND ND ND ND ND
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Fluorene ug/kg 3 2 0 2.9E+01 5.3E+01 2.9E+01 5.3E+01
Indeno(1,2,3-cd)pyrene ug/kg 3 3 ND ND ND ND ND
Naphthalene ug/kg 3 1 0 3.9E+01 5.6E+01 3.9E+01 5.6E+01
Phenanthrene ug/kg 3 3 ND ND ND ND ND
Pyrene ug/kg 3 3 ND ND ND ND ND
Semi-Volatile Organic Compounds      
Benzoic acid ug/kg 3 3 ND ND ND ND ND
Benzyl alcohol ug/kg 3 3 ND ND ND ND ND
Bis(2-chloroethoxy) methane ug/kg 3 3 ND ND ND ND ND
Dibenzofuran ug/kg 3 3 ND ND ND ND ND
Hexachlorobenzene ug/kg 3 3 ND ND ND ND ND
Hexachlorobutadiene ug/kg 3 3 ND ND ND ND ND
Isophorone ug/kg 3 3 ND ND ND ND ND
Phenols      
4-Nitrophenol ug/kg 3 3 ND ND ND ND ND
Phenol ug/kg 3 3 ND ND ND ND ND
Polychlorinated Biphenyls      
Total Aroclors ug/kg 3 0 0 9.9E+02 1.2E+03 9.9E+02 1.2E+03
Total PCB Congeners pg/g 3 0 0 8.6E+05 1.4E+06 8.6E+05 1.4E+06
Total PCBs, Adjusted pg/g 3 0 0 8.3E+05 1.3E+06 8.3E+05 1.3E+06
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g 3 0 0 4.0E+00 5.3E+00 4.0E+00 5.3E+00
Total PCB TEQ pg/g 3 0 0 5.4E+00 6.7E+00 5.4E+00 6.7E+00
Pesticides      
Aldrin ug/kg 3 3 ND ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
delta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 3 ND ND ND ND ND
Endrin ug/kg 3 3 ND ND ND ND ND
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Heptachlor ug/kg 3 3 ND ND ND ND ND
Heptachlor epoxide ug/kg 3 3 ND ND ND ND ND
Methoxychlor ug/kg 3 3 ND ND ND ND ND
Total Chlordanes ug/kg 3 2 0 1.1E+01 2.4E+01 1.1E+01 2.4E+01
Total DDD ug/kg 3 0 0 5.1E+01 6.5E+01 5.1E+01 6.5E+01
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TABLE 3-13
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa

Exposure Point 
Concentrationf

Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Total DDE ug/kg 3 0 0 1.2E+02 1.5E+02 1.2E+02 1.5E+02
Total DDT ug/kg 3 3 ND ND ND ND ND
Total Endosulfan ug/kg 3 2 1 9.5E+00 1.4E+01 9.5E+00 1.4E+01

Notes: 
a
b Chemicals listed are analytes detected at least once within river miles 0-12 for each tissue type.
c Total number of non-detects in the dataset. 
d Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
e Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
f

g

h

Abbreviations:
95% UCL = 95% Upper confidence limit on the mean.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue. All carp fillet tissue was analyzed as fillet with skin, except mercury, which was analyzed as fillet without skin.
FZ = Fishing zone.
mg/kg = Milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not detected in the given exposure area.
PCB = Polychlorinated biphenyls.  
pg/g = Picograms per gram.
RM = River mile.
TEQ = Toxic equivalents.
ug/kg = Micrograms per kilogram.
WB= Whole body.

95% UCL not calculated for analytes with fewer than five detects.
"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.

Exposure areas for common carp tissue are on a fishing zone basis, with overlapping zones covering the following river miles: RM 0-4, 4-8, 8-12, 3-6, 6-9.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME 
concentrations is referred to as 95% UCL/Max exposure for the purposes of the BHHRA.
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TABLE 3-14
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, Study Area-Wide

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
Study Area-Wide F Metals

Aluminum mg/kg 15 0 0 1.7E+00 2.8E+00 normal 95% KM (t) UCL 2.0E+00 1.7E+00 2.0E+00
Arsenic, inorganic mg/kg 15 0 0 9.7E-03 2.1E-02 gamma 95% KM (BCA) UCL 1.2E-02 9.7E-03 1.2E-02
Cadmium mg/kg 15 4 0 3.7E-03 9.0E-03 normal 95% KM (t) UCL 4.8E-03 3.7E-03 4.8E-03
Chromium mg/kg 15 11 0 2.0E-01 1.5E+00 -- Fewer than 5 detectsf -- 2.0E-01 1.5E+00
Copper mg/kg 15 0 0 4.6E-01 6.9E-01 normal 95% KM (t) UCL 5.1E-01 4.6E-01 5.1E-01
Lead mg/kg 15 4 0 5.7E-02 3.6E-01 non-parametric 95% KM (BCA) UCL 1.1E-01 5.7E-02 1.1E-01
Manganese mg/kg 15 0 0 1.4E+00 2.8E+00 non-parametric 95% KM (Chebyshev) UCL 2.6E+00 1.4E+00 2.6E+00
Mercury mg/kg 15 0 0 8.7E-02 1.9E-01 lognormal 95% KM (Chebyshev) UCL 1.5E-01 8.7E-02 1.5E-01
Nickel mg/kg 15 1 0 6.6E-02 4.0E-01 lognormal 95% KM (Chebyshev) UCL 1.7E-01 6.6E-02 1.7E-01
Selenium mg/kg 15 6 2 2.0E-01 3.0E-01 non-parametric 95% KM (BCA) UCL     N/A    2.0E-01 3.0E-01
Thallium mg/kg 15 4 0 1.9E-03 6.2E-03 normal 95% KM (t) UCL 2.7E-03 1.9E-03 2.7E-03
Zinc mg/kg 15 0 0 2.6E+01 3.1E+01 normal 95% KM (t) UCL 2.8E+01 2.6E+01 2.8E+01
Butyltins
Butyltin ion ug/kg 9 7 1 4.0E-01 1.2E+00 -- Fewer than 5 detects -- 4.0E-01 1.2E+00
Dibutyltin ion ug/kg 9 5 0 1.5E+00 7.3E+00 -- Fewer than 5 detects -- 1.5E+00 7.3E+00
Tributyltin ion ug/kg 9 1 0 4.9E+00 1.1E+01 normal 95% KM (t) UCL 6.8E+00 4.9E+00 6.8E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 9 0 0 3.4E+00 5.9E+00 normal 95% Student's-t UCL 4.3E+00 3.4E+00 4.3E+00
2-Methylnaphthalene ug/kg 9 0 0 2.5E+00 3.7E+00 normal 95% Student's-t UCL 3.0E+00 2.5E+00 3.0E+00
Acenaphthene ug/kg 9 0 0 2.1E+01 8.4E+01 gamma 95% Approximate Gamma UCL 4.3E+01 2.1E+01 4.3E+01
Acenaphthylene ug/kg 9 0 0 2.0E+00 4.1E+00 gamma 95% Approximate Gamma UCL 2.7E+00 2.0E+00 2.7E+00
Anthracene ug/kg 9 0 0 3.7E+00 9.0E+00 gamma 95% Approximate Gamma UCL 5.8E+00 3.7E+00 5.8E+00
Benzo(a)anthracene ug/kg 9 8 0 6.0E-02 2.8E-01 -- Fewer than 5 detects -- 6.0E-02 2.8E-01
Benzo(b)fluoranthene ug/kg 9 8 0 6.7E-02 3.2E-01 -- Fewer than 5 detects -- 6.7E-02 3.2E-01
Benzo(g,h,i)perylene ug/kg 9 8 0 5.1E-02 1.7E-01 -- Fewer than 5 detects -- 5.1E-02 1.7E-01
Benzo(k)fluoranthene ug/kg 9 8 0 4.5E-02 1.8E-01 -- Fewer than 5 detects -- 4.5E-02 1.8E-01
Dibenzo(a,h)anthracene ug/kg 9 8 0 3.5E-02 7.5E-02 -- Fewer than 5 detects -- 3.5E-02 7.5E-02
Dibenzothiophene ug/kg 9 1 0 1.1E+00 3.0E+00 normal 95% KM (t) UCL 1.7E+00 1.1E+00 1.7E+00
Fluoranthene ug/kg 9 3 0 2.7E+00 5.4E+00 normal 95% KM (t) UCL 4.0E+00 2.7E+00 4.0E+00
Fluorene ug/kg 9 0 0 5.4E+00 1.3E+01 normal 95% Student's-t UCL 7.8E+00 5.4E+00 7.8E+00
Indeno(1,2,3-cd)pyrene ug/kg 9 8 0 4.2E-02 1.2E-01 -- Fewer than 5 detects -- 4.2E-02 1.2E-01
Naphthalene ug/kg 9 5 0 2.7E+00 6.8E+00 -- Fewer than 5 detects -- 2.7E+00 6.8E+00
Phenanthrene ug/kg 9 4 0 5.5E+00 1.3E+01 normal 95% KM (t) UCL 9.2E+00 5.5E+00 9.2E+00
Pyrene ug/kg 9 0 0 2.4E+00 4.5E+00 normal 95% Student's-t UCL 3.3E+00 2.4E+00 3.3E+00
Semi-Volatile Organic Compounds
Benzyl alcohol ug/kg 9 4 0 2.2E+01 3.7E+01 normal 95% KM (t) UCL 3.1E+01 2.2E+01 3.1E+01
Dibenzofuran ug/kg 9 0 0 1.7E+00 3.6E+00 normal 95% Student's-t UCL 2.4E+00 1.7E+00 2.4E+00
Hexachlorobenzene ug/kg 15 4 0 1.2E+01 1.4E+02 non-parametric 95% KM (Chebyshev) UCL 5.2E+01 1.2E+01 5.2E+01
Hexachlorobutadiene ug/kg 15 7 6 5.5E-02 1.7E-01 gamma 95% KM (Chebyshev) UCL 1.5E-01 5.5E-02 1.5E-01
Isophorone ug/kg 9 6 0 6.2E+00 9.8E+00 -- Fewer than 5 detects -- 6.2E+00 9.8E+00

Non-Detects greater than 
Maximum Detected 

Concentrationc

95%  UCL
Exposure Point 
Concentratione

Exposure Point Units Total SamplesTissue Type
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TABLE 3-14
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, Study Area-Wide

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationc

95%  UCL
Exposure Point 
Concentratione

Exposure Point Units Total SamplesTissue Type

Phenols
4-Nitrophenol ug/kg 9 1 0 1.3E+01 1.9E+01 normal 95% KM (t) UCL 1.5E+01 1.3E+01 1.5E+01
Polychlorinated Biphenyls
Total Aroclors ug/kg 6 0 0 8.4E+02 1.3E+03 normal 95% KM (t) UCL 1.2E+03 8.4E+02 1.2E+03
Total PCB Congeners pg/g 9 0 0 2.5E+06 2.0E+07 non-parametric 95% Chebyshev (Mean,Sd) UCL 1.2E+07 2.5E+06 1.2E+07
Total PCBs, Adjustedg pg/g 9 0 0 2.5E+06 1.9E+07 non-parametric 95% Chebyshev (Mean,Sd) UCL 1.2E+07 2.5E+06 1.2E+07
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 9 0 0 2.8E+00 4.4E+00 gamma 95% Approximate Gamma UCL 3.5E+00 2.8E+00 3.5E+00
Total PCB TEQ pg/g 9 0 0 3.3E+00 1.6E+01 non-parametric 95% Chebyshev (Mean, Sd) UCL 1.1E+01 3.3E+00 1.1E+01
Pesticides
Aldrin ug/kg 15 6 6 8.4E-02 1.2E-01 normal 95% Student's-t UCL 1.0E-01 8.4E-02 1.0E-01
alpha-Hexachlorocyclohexane ug/kg 15 9 6 2.2E-02 4.0E-02 normal 95% KM (t) UCL 2.9E-02 2.2E-02 2.9E-02
beta-Hexachlorocyclohexane ug/kg 15 9 6 1.1E-02 2.3E-02 normal 95% KM (t) UCL 1.6E-02 1.1E-02 1.6E-02
Dieldrin ug/kg 15 6 6 1.7E+00 2.3E+00 normal 95% Student's-t UCL 1.9E+00 1.7E+00 1.9E+00
Endrin ug/kg 15 9 8 1.6E-02 2.2E-02 normal 95% KM (t) UCL 2.1E-02 1.6E-02 2.1E-02
Endrin aldehyde ug/kg 15 13 8 1.3E-03 3.4E-03 -- Fewer than 5 detects -- 1.3E-03 3.4E-03
Endrin ketone ug/kg 15 13 10 2.0E-03 6.7E-03 -- Fewer than 5 detects -- 2.0E-03 6.7E-03
gamma-Hexachlorocyclohexane ug/kg 15 7 6 2.4E-02 3.6E-02 normal 95% KM (t) UCL 2.9E-02 2.4E-02 2.9E-02
Heptachlor epoxide ug/kg 15 6 6 1.0E-01 1.5E-01 normal 95% Student's-t UCL 1.3E-01 1.0E-01 1.3E-01
Methoxychlor ug/kg 15 13 0 1.2E+00 7.2E+00 -- Fewer than 5 detects -- 1.2E+00 7.2E+00
Total Chlordanes ug/kg 15 5 2 8.9E+00 1.5E+01 normal 95% KM (t) UCL 1.1E+01 8.9E+00 1.1E+01
Total DDD ug/kg 15 0 0 5.0E+01 2.0E+02 gamma 95% KM (Chebyshev) UCL 1.1E+02 5.0E+01 1.1E+02
Total DDE ug/kg 15 0 0 9.4E+01 2.5E+02 gamma 95% KM (BCA) UCL 1.2E+02 9.4E+01 1.2E+02
Total DDT ug/kg 15 5 0 1.0E+01 6.3E+01 gamma 95% KM (BCA) UCL 1.8E+01 1.0E+01 1.8E+01
Total Endosulfan ug/kg 15 5 2 1.5E+00 8.1E+00 non-parametric 95% KM (BCA) UCL 2.3E+00 1.5E+00 2.3E+00

Study Area-Wide WB Metals
Aluminum mg/kg 15 0 0 7.7E+01 1.3E+02 normal 95% Student's-t UCL 9.1E+01 7.7E+01 9.1E+01
Antimony mg/kg 15 12 0 2.2E-03 6.4E-03 -- Fewer than 5 detects -- 2.2E-03 6.4E-03
Arsenic, inorganic mg/kg 15 0 0 1.3E-02 2.3E-02 normal 95% Student's-t UCL 1.6E-02 1.3E-02 1.6E-02
Cadmium mg/kg 15 0 0 6.0E-02 1.1E-01 normal 95% Student's-t UCL 6.9E-02 6.0E-02 6.9E-02
Chromium mg/kg 15 0 0 8.4E-01 2.0E+00 normal 95% Student's-t UCL 1.1E+00 8.4E-01 1.1E+00
Copper mg/kg 15 0 0 1.1E+00 1.4E+00 normal 95% Student's-t UCL 1.2E+00 1.1E+00 1.2E+00
Lead mg/kg 15 0 0 2.0E-01 1.1E+00 non-parametric 95% Chebyshev (Mean, Sd) UCL 4.8E-01 2.0E-01 4.8E-01
Manganese mg/kg 15 0 0 6.4E+00 8.5E+00 normal 95% Student's-t UCL 6.8E+00 6.4E+00 6.8E+00
Mercury mg/kg 15 0 0 4.5E-02 5.7E-02 normal 95% Student's-t UCL 4.9E-02 4.5E-02 4.9E-02
Nickel mg/kg 15 0 0 5.6E-01 1.4E+00 gamma 95% Approximate Gamma UCL 6.9E-01 5.6E-01 6.9E-01
Selenium mg/kg 15 0 0 3.2E-01 4.0E-01 non-parametric 95% Student's-t UCL 3.4E-01 3.2E-01 3.4E-01
Silver mg/kg 15 2 0 6.8E-03 1.7E-02 gamma 95% KM (BCA) UCL 9.0E-03 6.8E-03 9.0E-03
Thallium mg/kg 15 0 0 2.5E-03 5.4E-03 approx. gamma 95% Approximate Gamma UCL 3.6E-03 2.5E-03 3.6E-03
Zinc mg/kg 15 0 0 9.2E+01 1.1E+02 normal 95% Student's-t UCL 9.8E+01 9.2E+01 9.8E+01
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TABLE 3-14
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, Study Area-Wide

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationc

95%  UCL
Exposure Point 
Concentratione

Exposure Point Units Total SamplesTissue Type

Butyltins
Butyltin ion ug/kg 9 1 0 4.7E+00 2.7E+01 non-parametric 95% KM (Chebyshev) UCL 1.7E+01 4.7E+00 1.7E+01
Dibutyltin ion ug/kg 9 0 0 1.9E+00 5.1E+00 gamma 95% KM (Chebyshev) UCL 4.0E+00 1.9E+00 4.0E+00
Tributyltin ion ug/kg 9 0 0 5.6E+00 8.6E+00 normal 95% KM (t) UCL 6.9E+00 5.6E+00 6.9E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 9 0 0 5.4E+00 1.2E+01 normal 95% Student's-t UCL 7.3E+00 5.4E+00 7.3E+00
2-Methylnaphthalene ug/kg 15 5 0 1.0E+01 3.8E+01 non-parametric 95% KM (BCA) UCL 1.1E+01 1.0E+01 1.1E+01
Acenaphthene ug/kg 15 4 0 3.3E+01 1.2E+02 normal 95% KM (t) UCL 4.8E+01 3.3E+01 4.8E+01
Acenaphthylene ug/kg 15 6 6 1.6E+00 4.2E+00 gamma 95% KM (Chebyshev) UCL 3.2E+00 1.6E+00 3.2E+00
Anthracene ug/kg 15 6 6 2.7E+00 7.6E+00 normal 95% KM (t) UCL 4.1E+00 2.7E+00 4.1E+00
Benzo(a)anthracene ug/kg 15 14 10 1.5E-01 3.2E-01 -- Fewer than 5 detects -- 1.5E-01 3.2E-01
Benzo(a)pyrene ug/kg 15 14 11 2.2E-01 5.4E-01 -- Fewer than 5 detects -- 2.2E-01 5.4E-01
Benzo(b)fluoranthene ug/kg 15 13 8 3.1E-01 1.0E+00 -- Fewer than 5 detects -- 3.1E-01 1.0E+00
Benzo(g,h,i)perylene ug/kg 15 13 8 2.5E-01 5.6E-01 -- Fewer than 5 detects -- 2.5E-01 5.6E-01
Benzo(k)fluoranthene ug/kg 14 12 9 1.8E-01 4.1E-01 -- Fewer than 5 detects -- 1.8E-01 4.1E-01
Dibenzo(a,h)anthracene ug/kg 15 13 10 1.5E-01 2.5E-01 -- Fewer than 5 detects -- 1.5E-01 2.5E-01
Dibenzothiophene ug/kg 9 0 0 3.7E+00 2.1E+01 gamma 95% KM (Chebyshev) UCL 1.3E+01 3.7E+00 1.3E+01
Fluoranthene ug/kg 15 9 6 5.7E+00 2.4E+01 normal 95% KM (t) UCL 1.1E+01 5.7E+00 1.1E+01
Fluorene ug/kg 15 5 0 1.4E+01 5.3E+01 gamma 95% KM (BCA) UCL 1.9E+01 1.4E+01 1.9E+01
Indeno(1,2,3-cd)pyrene ug/kg 15 13 8 2.3E-01 6.0E-01 -- Fewer than 5 detects -- 2.3E-01 6.0E-01
Naphthalene ug/kg 15 8 0 1.4E+01 5.6E+01 gamma 95% KM (t) UCL 1.9E+01 1.4E+01 1.9E+01
Phenanthrene ug/kg 15 10 6 6.7E+00 1.6E+01 normal 95% KM (t) UCL 1.0E+01 6.7E+00 1.0E+01
Pyrene ug/kg 15 6 6 2.0E+00 7.3E+00 gamma 95% KM (Chebyshev) UCL 5.1E+00 2.0E+00 5.1E+00
Semi-Volatile Organic Compounds
Benzoic acid ug/kg 15 8 6 3.7E+02 4.7E+02 normal 95% KM (t) UCL 4.3E+02 3.7E+02 4.3E+02
Benzyl alcohol ug/kg 15 10 9 3.7E+01 8.0E+01 non-parametric 95% KM (Chebyshev) UCL 7.6E+01 3.7E+01 7.6E+01
Bis(2-chloroethoxy) methane ug/kg 15 10 6 1.3E+01 3.0E+01 normal 95% KM (t) UCL 2.1E+01 1.3E+01 2.1E+01
Dibenzofuran ug/kg 15 6 6 2.6E+00 6.0E+00 approx. gamma 95% KM (Chebyshev) UCL 5.7E+00 2.6E+00 5.7E+00
Hexachlorobenzene ug/kg 15 6 5 2.9E+00 4.5E+00 normal 95% KM (t) UCL 3.4E+00 2.9E+00 3.4E+00
Hexachlorobutadiene ug/kg 15 6 6 7.9E-02 2.6E-01 gamma 95% KM (Chebyshev) UCL 2.1E-01 7.9E-02 2.1E-01
Isophorone ug/kg 15 12 12 5.9E+00 5.9E+00 -- Fewer than 5 detects -- 5.9E+00 5.9E+00
Phenols
4-Nitrophenol ug/kg 15 7 7 8.1E+00 9.5E+00 normal 95% KM (t) UCL 8.6E+00 8.1E+00 8.6E+00
Phenol ug/kg 15 14 14 4.3E+01 4.3E+01 -- Fewer than 5 detects -- 4.3E+01 4.3E+01
Polychlorinated Biphenyls
Total Aroclors ug/kg 6 0 0 1.7E+03 6.9E+03 gamma 95% KM (Chebyshev) UCL 6.3E+03 1.7E+03 6.3E+03
Total PCB Congeners pg/g 15 0 0 2.8E+06 2.5E+07 non-parametric 95% Chebyshev (Mean,Sd) UCL 1.0E+07 2.8E+06 1.0E+07
Total PCBs, Adjusted pg/g 15 0 0 2.7E+06 2.5E+07 non-parametric 95% Chebyshev (Mean,Sd) UCL 9.9E+06 2.7E+06 9.9E+06
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 15 0 0 4.1E+00 8.5E+00 approx. gamma 95% Approximate Gamma UCL 5.0E+00 4.1E+00 5.0E+00
Total PCB TEQ pg/g 15 0 0 1.2E+01 1.1E+02 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.5E+01 1.2E+01 2.5E+01
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TABLE 3-14
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Common Carp, Study Area-Wide

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationc

95%  UCL
Exposure Point 
Concentratione

Exposure Point Units Total SamplesTissue Type

Pesticides
Aldrin ug/kg 15 6 6 1.2E-01 1.6E-01 normal 95% KM (t) UCL 1.5E-01 1.2E-01 1.5E-01
alpha-Hexachlorocyclohexane ug/kg 15 6 6 3.5E-02 5.0E-02 normal 95% KM (t) UCL 3.9E-02 3.5E-02 3.9E-02
beta-Hexachlorocyclohexane ug/kg 15 6 6 1.9E-02 4.2E-02 non-parametric 95% KM (Chebyshev) UCL 3.3E-02 1.9E-02 3.3E-02
delta-Hexachlorocyclohexane ug/kg 15 10 6 2.3E-03 4.0E-03 normal 95% KM (t) UCL 3.1E-03 2.3E-03 3.1E-03
Dieldrin ug/kg 15 6 5 2.1E+00 3.0E+00 normal 95% KM (t) UCL 2.5E+00 2.1E+00 2.5E+00
Endrin ug/kg 15 6 6 2.3E-02 2.9E-02 normal 95% KM (t) UCL 2.7E-02 2.3E-02 2.7E-02
Endrin aldehyde ug/kg 15 13 11 3.5E-03 7.4E-03 -- Fewer than 5 detects -- 3.5E-03 7.4E-03
Endrin ketone ug/kg 15 12 9 4.3E-03 1.5E-02 -- Fewer than 5 detects -- 4.3E-03 1.5E-02
gamma-Hexachlorocyclohexane ug/kg 15 6 6 3.1E-02 4.6E-02 normal 95% KM (t) UCL 3.7E-02 3.1E-02 3.7E-02
Heptachlor ug/kg 15 10 8 4.1E-03 7.1E-03 normal 95% KM (t) UCL 5.9E-03 4.1E-03 5.9E-03
Heptachlor epoxide ug/kg 15 6 6 1.5E-01 2.1E-01 normal 95% KM (t) UCL 1.7E-01 1.5E-01 1.7E-01
Methoxychlor ug/kg 15 13 4 5.7E-01 4.2E+00 -- Fewer than 5 detects -- 5.7E-01 4.2E+00
Total Chlordanes ug/kg 15 3 0 1.3E+01 2.4E+01 approx. gamma 95% KM (BCA) UCL 1.6E+01 1.3E+01 1.6E+01
Total DDD ug/kg 15 0 0 7.5E+01 2.9E+02 approx. gamma 95% Approximate Gamma UCL 1.2E+02 7.5E+01 1.2E+02
Total DDE ug/kg 15 0 0 1.3E+02 3.2E+02 gamma 95% Approximate Gamma UCL 1.7E+02 1.3E+02 1.7E+02
Total DDT ug/kg 15 5 0 6.0E+00 4.7E+01 lognormal 95% KM (Chebyshev) UCL 1.9E+01 6.0E+00 1.9E+01
Total Endosulfan ug/kg 15 5 2 2.4E+00 1.4E+01 non-parametric 95% KM (BCA) UCL 3.7E+00 2.4E+00 3.7E+00

Notes: 
a Chemicals listed are analytes detected at least once within river miles 0-12 for each tissue type.
b Total number of non-detects in the dataset. 
c Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
d Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
e

f
g

Abbreviations:
-- = Not Available.  A  95% UCL could not be computed for the given data set.
95% UCL = 95% Upper confidence limit on the mean.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue. All carp fillet tissue was analyzed as fillet with skin, except mercury, which was analyzed as fillet without skin.
mg/kg = Milligrams per kilogram.
PCB = Polychlorinated biphenyls.
pg/g = Picograms per gram.
TEQ = Toxic equivalents.
ug/kg = Micrograms per kilogram.
WB= Whole body.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME concentrations is 
referred to as 95% UCL/Max exposure for the purposes of the BHHRA.
95% UCL not calculated for analytes with fewer than five detects.
"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.
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TABLE 3-15
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Brown Bullhead, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
FZ: RM 3-6 F Metals Fewer than 5 detectsg  

Aluminum mg/kg 3 0 0 2.7E+00 3.5E+00 2.7E+00 3.5E+00
Arsenic, inorganic mg/kg 3 0 0 2.0E-03 2.0E-03 2.0E-03 2.0E-03
Cadmium mg/kg 3 0 0 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Chromium mg/kg 3 0 0 1.2E-01 2.3E-01 1.2E-01 2.3E-01
Copper mg/kg 3 0 0 2.5E-01 2.9E-01 2.5E-01 2.9E-01
Manganese mg/kg 3 0 0 9.7E-02 1.1E-01 9.7E-02 1.1E-01
Mercury mg/kg 3 0 0 4.5E-02 5.7E-02 4.5E-02 5.7E-02
Nickel mg/kg 3 0 0 2.8E-02 5.5E-02 2.8E-02 5.5E-02
Thallium mg/kg 3 0 0 2.9E-03 3.0E-03 2.9E-03 3.0E-03
Zinc mg/kg 3 0 0 5.6E+00 6.5E+00 5.6E+00 6.5E+00
Polynuclear Aromatic Hydrocarbons      
Fluoranthene ug/kg 3 2 0 7.1E+01 1.1E+02 7.1E+01 1.1E+02
Phenanthrene ug/kg 3 1 0 9.9E+01 1.4E+02 9.9E+01 1.4E+02
Phthalates      
Bis(2-ethylhexyl) phthalate ug/kg 3 2 0 6.7E+01 1.0E+02 6.7E+01 1.0E+02
Polychlorinated Biphenyls      
Total Aroclors ug/kg 3 0 0 4.9E+01 5.6E+01 4.9E+01 5.6E+01
Pesticides      
Dieldrin ug/kg 3 2 0 1.0E+00 2.1E+00 1.0E+00 2.1E+00
Total Chlordanes ug/kg 3 0 0 1.4E+00 1.6E+00 1.4E+00 1.6E+00
Total DDD ug/kg 3 0 0 3.6E+00 4.3E+00 3.6E+00 4.3E+00
Total DDE ug/kg 3 0 0 1.2E+01 1.5E+01 1.2E+01 1.5E+01
Total DDT ug/kg 3 0 0 6.8E+00 7.7E+00 6.8E+00 7.7E+00

FZ: RM 3-6 WB Metals Fewer than 5 detects  
Aluminum mg/kg 3 0 0 5.0E+00 5.1E+00 5.0E+00 5.1E+00
Arsenic, inorganic mg/kg 3 0 0 5.0E-03 6.0E-03 5.0E-03 6.0E-03
Cadmium mg/kg 3 0 0 1.4E-02 1.4E-02 1.4E-02 1.4E-02
Chromium mg/kg 3 0 0 7.7E-01 1.3E+00 7.7E-01 1.3E+00
Copper mg/kg 3 0 0 6.3E-01 7.1E-01 6.3E-01 7.1E-01
Lead mg/kg 3 0 0 2.6E-02 2.6E-02 2.6E-02 2.6E-02
Manganese mg/kg 3 0 0 3.7E+00 4.5E+00 3.7E+00 4.5E+00
Mercury mg/kg 3 0 0 3.9E-02 5.4E-02 3.9E-02 5.4E-02
Nickel mg/kg 3 0 0 2.7E-01 3.2E-01 2.7E-01 3.2E-01
Selenium mg/kg 3 3 0 ND ND ND ND
Silver mg/kg 3 3 0 ND ND ND ND
Thallium mg/kg 3 0 0 3.3E-03 3.9E-03 3.3E-03 3.9E-03
Zinc mg/kg 3 0 0 1.4E+01 1.5E+01 1.4E+01 1.5E+01

Exposure Pointa Tissue Type Units Total Samples

Non-Detects greater 
than Maximum 

Detected 
Concentrationd

95%  UCL
Exposure Point 
Concentrationf
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TABLE 3-15
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Brown Bullhead, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa Tissue Type Units Total Samples

Non-Detects greater 
than Maximum 

Detected 
Concentrationd

95%  UCL
Exposure Point 
Concentrationf

Polynuclear Aromatic Hydrocarbons      
Fluoranthene ug/kg 3 2 0 2.4E+01 4.0E+01 2.4E+01 4.0E+01
Phenanthrene ug/kg 3 2 0 3.1E+01 6.0E+01 3.1E+01 6.0E+01
Phthalates      
Bis(2-ethylhexyl) phthalate ug/kg 3 2 0 9.3E+02 2.7E+03 9.3E+02 2.7E+03
Polychlorinated Biphenyls      
Total Aroclors ug/kg 3 0 0 1.0E+02 1.3E+02 1.0E+02 1.3E+02
Total PCB Congeners pg/g 3 0 0 1.7E+05 2.4E+05 1.7E+05 2.4E+05
Total PCBs, Adjustedh pg/g 3 0 0 1.5E+05 2.1E+05 1.5E+05 2.1E+05
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g 3 0 0 1.4E+00 1.5E+00 1.4E+00 1.5E+00
Total PCB TEQ pg/g 3 0 0 3.1E+00 4.9E+00 3.1E+00 4.9E+00
Pesticides      
Dieldrin ug/kg 3 1 0 1.6E+00 2.6E+00 1.6E+00 2.6E+00
gamma-Hexachlorocyclohexane ug/kg 3 1 0 1.1E+00 1.5E+00 1.1E+00 1.5E+00
Methoxychlor ug/kg 3 2 0 7.0E-01 1.1E+00 7.0E-01 1.1E+00
Total Chlordanes ug/kg 3 0 0 2.5E+01 6.7E+01 2.5E+01 6.7E+01
Total DDD ug/kg 3 0 0 8.7E+00 1.0E+01 8.7E+00 1.0E+01
Total DDE ug/kg 3 0 0 4.8E+01 7.0E+01 4.8E+01 7.0E+01
Total DDT ug/kg 3 0 0 2.3E+01 3.8E+01 2.3E+01 3.8E+01
Total Endosulfan ug/kg 3 1 0 3.8E+00 8.6E+00 3.8E+00 8.6E+00

FZ: RM 6-9 F Metals Fewer than 5 detects  
Aluminum mg/kg 3 0 0 8.2E+00 1.1E+01 8.2E+00 1.1E+01
Arsenic, inorganic mg/kg 3 0 0 2.0E-03 2.0E-03 2.0E-03 2.0E-03
Cadmium mg/kg 3 1 1 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Chromium mg/kg 3 3 0 ND ND ND ND
Copper mg/kg 3 0 0 2.5E-01 2.6E-01 2.5E-01 2.6E-01
Manganese mg/kg 3 0 0 1.2E-01 1.8E-01 1.2E-01 1.8E-01
Mercury mg/kg 3 0 0 7.6E-02 9.4E-02 7.6E-02 9.4E-02
Nickel mg/kg 3 0 0 1.3E-02 2.9E-02 1.3E-02 2.9E-02
Thallium mg/kg 3 0 0 1.3E-03 1.4E-03 1.3E-03 1.4E-03
Zinc mg/kg 3 0 0 4.9E+00 5.3E+00 4.9E+00 5.3E+00
Polynuclear Aromatic Hydrocarbons      
Fluoranthene ug/kg 3 3 0 ND ND ND ND
Phenanthrene ug/kg 3 3 0 ND ND ND ND
Phthalates      
Bis(2-ethylhexyl) phthalate ug/kg 3 3 0 ND ND ND ND
Polychlorinated Biphenyls      
Total Aroclors ug/kg 3 0 0 6.8E+02 1.3E+03 6.8E+02 1.3E+03
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TABLE 3-15
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Brown Bullhead, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa Tissue Type Units Total Samples

Non-Detects greater 
than Maximum 

Detected 
Concentrationd

95%  UCL
Exposure Point 
Concentrationf

Pesticides      
Dieldrin ug/kg 3 3 0 ND ND ND ND
Total Chlordanes ug/kg 3 2 2 1.6E+00 1.6E+00 1.6E+00 1.6E+00
Total DDD ug/kg 3 2 2 2.8E+00 2.8E+00 2.8E+00 2.8E+00
Total DDE ug/kg 3 0 0 1.5E+01 2.7E+01 1.5E+01 2.7E+01
Total DDT ug/kg 3 2 0 6.0E+00 1.2E+01 6.0E+00 1.2E+01

FZ: RM 6-9 WB Metals Fewer than 5 detects  
Aluminum mg/kg 3 0 0 1.5E+01 3.2E+01 1.5E+01 3.2E+01
Arsenic, inorganic mg/kg 3 0 0 6.2E-03 8.0E-03 6.2E-03 8.0E-03
Cadmium mg/kg 3 0 0 9.5E-03 1.2E-02 9.5E-03 1.2E-02
Chromium mg/kg 3 0 0 6.9E-01 1.1E+00 6.9E-01 1.1E+00
Copper mg/kg 3 0 0 7.5E-01 8.0E-01 7.5E-01 8.0E-01
Lead mg/kg 3 1 0 2.5E-02 4.4E-02 2.5E-02 4.4E-02
Manganese mg/kg 3 0 0 6.5E+00 1.1E+01 6.5E+00 1.1E+01
Mercury mg/kg 3 0 0 3.4E-02 4.6E-02 3.4E-02 4.6E-02
Nickel mg/kg 3 1 1 2.5E-01 2.6E-01 2.5E-01 2.6E-01
Selenium mg/kg 3 1 0 2.5E-01 3.0E-01 2.5E-01 3.0E-01
Silver mg/kg 3 2 0 2.2E-03 4.1E-03 2.2E-03 4.1E-03
Thallium mg/kg 3 2 0 1.3E-03 2.0E-03 1.3E-03 2.0E-03
Zinc mg/kg 3 0 0 1.4E+01 1.6E+01 1.4E+01 1.6E+01
Polynuclear Aromatic Hydrocarbons      
Fluoranthene ug/kg 3 3 0 ND ND ND ND
Phenanthrene ug/kg 3 3 0 ND ND ND ND
Phthalates      
Bis(2-ethylhexyl) phthalate ug/kg 3 3 0 ND ND ND ND
Polychlorinated Biphenyls      
Total Aroclors ug/kg 3 0 0 7.3E+02 1.7E+03 7.3E+02 1.7E+03
Total PCB Congeners pg/g 3 0 0 8.6E+05 2.0E+06 8.6E+05 2.0E+06
Total PCBs, Adjusted pg/g 3 0 0 8.3E+05 1.9E+06 8.3E+05 1.9E+06
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g 3 0 0 1.8E+00 2.1E+00 1.8E+00 2.1E+00
Total PCB TEQ pg/g 3 0 0 3.8E+00 6.0E+00 3.8E+00 6.0E+00
Pesticides      
Dieldrin ug/kg 3 3 0 ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 2 2 1.9E+00 1.9E+00 1.9E+00 1.9E+00
Methoxychlor ug/kg 3 3 0 ND ND ND ND
Total Chlordanes ug/kg 3 2 1 4.9E+00 7.8E+00 4.9E+00 7.8E+00
Total DDD ug/kg 3 0 0 1.7E+01 2.5E+01 1.7E+01 2.5E+01
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TABLE 3-15
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Brown Bullhead, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa Tissue Type Units Total Samples

Non-Detects greater 
than Maximum 

Detected 
Concentrationd

95%  UCL
Exposure Point 
Concentrationf

Total DDE ug/kg 3 0 0 4.7E+01 5.8E+01 4.7E+01 5.8E+01
Total DDT ug/kg 3 1 0 3.2E+01 5.8E+01 3.2E+01 5.8E+01
Total Endosulfan ug/kg 3 3 0 ND ND ND ND

Notes: 
a
b Chemicals listed are analytes detected in each tissue type at least once within river miles 3-9.
c Total number of non-detects in the dataset. 
d Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
e Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
f

g
h

Abbreviations:
95% UCL = 95% Upper confidence limit on the mean.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue. All brown bullhead fillet tissue was analyzed as fillet without skin.
FZ = Fishing zone.
mg/kg = Milligrams per kilogram.
PCB = Polychlorinated biphenyls.
pg/g = Picograms per gram.
RM = River mile.
TEQ = Toxic equivalents.
ug/kg = Micrograms per kilogram.
WB= Whole body.

"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.

Exposure areas for brown bullhead tissue are on a fishing zone basis, with zones covering the following river miles: RM 3-6, 6-9.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME 
concentrations is referred to as 95% UCL/Max exposure for the purposes of the BHHRA.
95% UCL not calculated for analytes with fewer than five detects.
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TABLE 3-16
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future   
Medium: Fish Tissue
Exposure Medium:  Brown Bullhead, Study Area-Wide

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
Study Area-Wide F Metals  

Aluminum mg/kg 6 0 0 5.5E+00 1.1E+01 normal 95% Student's t-UCL 8.3E+00 5.5E+00 8.3E+00
Arsenic, inorganic mg/kg 6 0 0 2.0E-03 2.0E-03 -- -- -- 2.0E-03 2.0E-03
Cadmium mg/kg 6 1 1 1.0E-03 1.0E-03 -- -- -- 1.0E-03 1.0E-03
Chromium mg/kg 6 3 0 7.3E-02 2.3E-01 -- Fewer than 5 detectsf -- 7.3E-02 2.3E-01
Copper mg/kg 6 0 0 2.5E-01 2.9E-01 normal 95% Student's t-UCL 2.7E-01 2.5E-01 2.7E-01
Manganese mg/kg 6 0 0 1.1E-01 1.8E-01 approx. gamma 95% Approximate Gamma UCL 1.4E-01 1.1E-01 1.4E-01
Mercury mg/kg 6 0 0 6.1E-02 9.4E-02 normal 95% Student's t-UCL 7.8E-02 6.1E-02 7.8E-02
Nickel mg/kg 6 0 0 2.1E-02 5.5E-02 normal 95% Student's t-UCL 3.6E-02 2.1E-02 3.6E-02
Thallium mg/kg 6 0 0 2.1E-03 3.0E-03 approx. gamma 95% Approximate Gamma UCL 3.2E-03 2.1E-03 3.0E-03
Zinc mg/kg 6 0 0 5.2E+00 6.5E+00 normal 95% Student's t-UCL 5.9E+00 5.2E+00 5.9E+00
Polynuclear Aromatic Hydrocarbons
Fluoranthene ug/kg 6 5 0 4.4E+01 1.1E+02 -- Fewer than 5 detects -- 4.4E+01 1.1E+02
Phenanthrene ug/kg 6 4 0 5.8E+01 1.4E+02 -- Fewer than 5 detects -- 5.8E+01 1.4E+02
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 6 5 1 6.0E+01 1.0E+02 -- Fewer than 5 detects -- 6.0E+01 1.0E+02
Polychlorinated Biphenyls
Total Aroclors ug/kg 6 0 0 3.6E+02 1.3E+03 gamma 95% Approximate Gamma UCL 1.5E+03 3.6E+02 1.3E+03
Pesticides
Deildrin ug/kg 6 5 2 9.0E-01 2.1E+00 -- Fewer than 5 detects -- 9.0E-01 2.1E+00
Total Chlordanes ug/kg 6 2 2 1.4E+00 1.6E+00 -- Fewer than 5 detects -- 1.4E+00 1.6E+00
Total DDD ug/kg 6 2 2 3.4E+00 4.3E+00 -- Fewer than 5 detects -- 3.4E+00 4.3E+00
Total DDE ug/kg 6 0 0 1.4E+01 2.7E+01 normal 95% Student's t-UCL 1.9E+01 1.4E+01 1.9E+01
Total DDT ug/kg 6 2 0 6.4E+00 1.2E+01 -- Less than 5 detects -- 6.4E+00 1.2E+01

Study Area-Wide WB Metals
Aluminum mg/kg 6 0 0 9.8E+00 3.2E+01 non-parametric 95% Chebyshev (Mean, Sd) UCL 2.9E+01 9.8E+00 2.9E+01
Arsenic, inorganic mg/kg 6 0 0 5.6E-03 8.0E-03 normal 95% Student's t-UCL 6.8E-03 5.6E-03 6.8E-03
Cadmium mg/kg 6 0 0 1.2E-02 1.4E-02 normal 95% Student's t-UCL 1.4E-02 1.2E-02 1.4E-02
Chromium mg/kg 6 0 0 7.3E-01 1.3E+00 normal 95% Student's t-UCL 1.0E+00 7.3E-01 1.0E+00
Copper mg/kg 6 0 0 6.9E-01 8.0E-01 normal 95% Student's t-UCL 7.6E-01 6.9E-01 7.6E-01
Lead mg/kg 6 1 0 2.5E-02 4.4E-02 non-parametric 95% KM (Chebyshev) UCL 4.2E-02 2.5E-02 4.2E-02
Manganese mg/kg 6 0 0 5.1E+00 1.1E+01 gamma 95% Approximate Gamma UCL 8.2E+00 5.1E+00 8.2E+00
Mercury mg/kg 6 0 0 3.7E-02 5.4E-02 normal 95% Student's t-UCL 4.6E-02 3.7E-02 4.6E-02
Nickel mg/kg 6 1 1 2.6E-01 3.2E-01 normal 95% Student's t-UCL 3.1E-01 2.6E-01 3.1E-01
Selenium mg/kg 6 4 0 1.8E-01 3.0E-01 -- Fewer than 5 detects -- 1.8E-01 3.0E-01
Silver mg/kg 6 5 0 1.6E-03 4.1E-03 -- Fewer than 5 detects -- 1.6E-03 4.1E-03
Thallium mg/kg 6 2 0 2.3E-03 3.9E-03 -- Fewer than 5 detects -- 2.3E-03 3.9E-03
Zinc mg/kg 6 0 0 1.4E+01 1.6E+01 normal 95% Student's t-UCL 1.5E+01 1.4E+01 1.5E+01
Polynuclear Aromatic Hydrocarbons
Fluoranthene ug/kg 6 5 0 2.0E+01 4.0E+01 -- Fewer than 5 detects -- 2.0E+01 4.0E+01
Phenanthrene ug/kg 6 5 0 2.4E+01 6.0E+01 -- Fewer than 5 detects -- 2.4E+01 6.0E+01

Exposure Point 
Concentratione

Exposure Point Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

95%  UCL
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TABLE 3-16
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future   
Medium: Fish Tissue
Exposure Medium:  Brown Bullhead, Study Area-Wide

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentratione

Exposure Point Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

95%  UCL

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 6 5 0 4.9E+02 2.7E+03 -- Fewer than 5 detects -- 4.9E+02 2.7E+03
Polychlorinated Biphenyls
Total Aroclors ug/kg 6 0 0 4.2E+02 1.7E+03 approx. gamma 95% Approximate Gamma UCL 1.4E+03 4.2E+02 1.4E+03
Total PCB Congeners pg/g 6 0 0 5.1E+05 2.0E+06 gamma 95% Approximate Gamma UCL 1.6E+06 5.1E+05 1.6E+06
Total PCBs, Adjustedg pg/g 6 0 0 4.9E+05 1.9E+06 gamma 95% Approximate Gamma UCL 1.5E+06 4.9E+05 1.5E+06
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 6 0 0 1.6E+00 2.1E+00 normal 95% Student's t-UCL 1.8E+00 1.6E+00 1.8E+00
Total PCB TEQ pg/g 6 0 0 3.5E+00 6.0E+00 normal 95% Student's t-UCL 4.8E+00 3.5E+00 4.8E+00
Pesticides
Dieldrin ug/kg 6 4 2 1.5E+00 2.6E+00 -- Fewer than 5 detects -- 1.5E+00 2.6E+00
gamma-Hexachlorocyclohexane ug/kg 6 3 2 1.3E+00 1.9E+00 -- Fewer than 5 detects -- 1.3E+00 1.9E+00
Methoxychlor ug/kg 6 5 2 6.6E-01 1.1E+00 -- Fewer than 5 detects -- 6.6E-01 1.1E+00
Total Chlordanes ug/kg 6 2 0 1.6E+01 6.7E+01 -- Fewer than 5 detects -- 1.6E+01 6.7E+01
Total DDD ug/kg 6 0 0 1.3E+01 2.5E+01 normal 95% Student's t-UCL 1.8E+01 1.3E+01 1.8E+01
Total DDE ug/kg 6 0 0 4.7E+01 7.0E+01 normal 95% Student's t-UCL 6.0E+01 4.7E+01 6.0E+01
Total DDT ug/kg 6 1 0 2.7E+01 5.8E+01 normal 95% KM (t) UCL 4.4E+01 2.7E+01 4.4E+01
Total Endosulfan ug/kg 6 4 1 3.2E+00 8.6E+00 -- Fewer than 5 detects -- 3.2E+00 8.6E+00

Notes: 
a Chemicals listed are analytes detected in each tissue type at least once within river miles 3-9.
b Total number of non-detects in the dataset. 
c Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
d Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
e

f
g

Abbreviations:
-- = Not Available.  A  95% UCL could not be computed for the given data set.
95% UCL = 95% Upper confidence limit on the mean.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue. All brown bullhead fillet tissue was analyzed as fillet without skin.
mg/kg = Milligrams per kilogram.
PCB = Polychlorinated biphenyls.
pg/g = Picograms per gram.
TEQ = Toxic equivalents.
ug/kg = Micrograms per kilogram.
WB= Whole body.

"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME concentrations is referred 
to as 95% UCL/Max exposure for the purposes of the BHHRA.
95% UCL not calculated for analytes with fewer than five detects.
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TABLE 3-17
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Black Crappie, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
FZ: RM 3-6 F Metals Fewer than 5 detectsg  

Aluminum mg/kg 2 0 0 6.7E+00 7.0E+00 6.7E+00 7.0E+00
Arsenic, inorganic mg/kg 2 0 0 1.2E-02 1.3E-02 1.2E-02 1.3E-02
Cadmium mg/kg 2 1 0 7.5E-04 1.0E-03 7.5E-04 1.0E-03
Chromium mg/kg 2 0 0 2.1E-01 2.8E-01 2.1E-01 2.8E-01
Copper mg/kg 2 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Manganese mg/kg 2 0 0 1.6E-01 1.7E-01 1.6E-01 1.7E-01
Mercury mg/kg 2 0 0 7.7E-02 8.6E-02 7.7E-02 8.6E-02
Nickel mg/kg 2 0 0 6.1E-02 6.4E-02 6.1E-02 6.4E-02
Thallium mg/kg 2 0 0 5.8E-03 6.9E-03 5.8E-03 6.9E-03
Zinc mg/kg 2 0 0 8.2E+00 9.0E+00 8.2E+00 9.0E+00
Polychlorinated Biphenyls      
Total Aroclors ug/kg 2 0 0 2.2E+01 2.3E+01 2.2E+01 2.3E+01
Pesticides      
Total Chlordanes ug/kg 2 1 0 8.0E-01 1.1E+00 8.0E-01 1.1E+00
Total DDD ug/kg 2 0 0 2.1E+00 2.4E+00 2.1E+00 2.4E+00
Total DDE ug/kg 2 0 0 6.0E+00 6.5E+00 6.0E+00 6.5E+00
Total DDT ug/kg 2 0 0 2.0E+00 2.0E+00 2.0E+00 2.0E+00

FZ: RM 3-6 WB Metals Fewer than 5 detects
Aluminum mg/kg 2 0 0 7.1E+00 8.4E+00 7.1E+00 8.4E+00
Arsenic, inorganic mg/kg 2 0 0 2.0E-02 2.2E-02 2.0E-02 2.2E-02
Cadmium mg/kg 2 0 0 3.3E-03 3.5E-03 3.3E-03 3.5E-03
Copper mg/kg 2 0 0 9.3E-01 9.5E-01 9.3E-01 9.5E-01
Lead mg/kg 2 1 0 1.0E-02 1.9E-02 1.0E-02 1.9E-02
Manganese mg/kg 2 0 0 3.2E+00 3.4E+00 3.2E+00 3.4E+00
Mercury mg/kg 2 0 0 3.5E-02 3.7E-02 3.5E-02 3.7E-02
Nickel mg/kg 2 0 0 3.3E-01 3.4E-01 3.3E-01 3.4E-01
Thallium mg/kg 2 0 0 7.2E-03 8.4E-03 7.2E-03 8.4E-03

 Zinc mg/kg 2 0 0 1.5E+01 1.6E+01 1.5E+01 1.6E+01
Semi-Volatile Organic Compounds      
Hexachlorobenzene ug/kg 2 2 0 ND ND ND ND
Hexachlorobutadiene ug/kg 2 0 0 1.4E+00 1.4E+00 1.4E+00 1.4E+00
Polychlorinated Biphenyls      
Total Aroclors ug/kg 2 0 0 8.8E+01 9.0E+01 8.8E+01 9.0E+01
Total PCB Congeners pg/g 2 0 0 1.0E+05 1.1E+05 1.0E+05 1.1E+05
Total PCBs, Adjustedh pg/g 2 0 0 9.6E+04 9.7E+04 9.6E+04 9.7E+04
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g 2 0 0 1.2E+00 1.3E+00 1.2E+00 1.3E+00
Total PCB TEQ pg/g 2 0 0 1.9E+00 2.1E+00 1.9E+00 2.1E+00

Exposure Pointa Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL
Exposure Point 
Concentrationf
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TABLE 3-17
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Black Crappie, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL
Exposure Point 
Concentrationf

Pesticides      
alpha-Hexachlorocyclohexane ug/kg 2 2 0 ND ND ND ND
Dieldrin ug/kg 2 2 0 ND ND ND ND
Heptachlor ug/kg 2 1 0 1.2E+00 1.8E+00 1.2E+00 1.8E+00
Total Chlordanes ug/kg 2 0 0 9.6E+00 9.7E+00 9.6E+00 9.7E+00
Total DDD ug/kg 2 0 0 9.5E+00 1.1E+01 9.5E+00 1.1E+01
Total DDE ug/kg 2 0 0 3.8E+01 3.8E+01 3.8E+01 3.8E+01
Total DDT ug/kg 2 0 0 1.4E+01 1.5E+01 1.4E+01 1.5E+01
Total Endosulfan ug/kg 2 1 0 8.0E-01 1.1E+00 8.0E-01 1.1E+00

FZ: RM 6-9 F Metals Fewer than 5 detects
Aluminum mg/kg 2 0 0 3.8E+00 4.6E+00 3.8E+00 4.6E+00
Arsenic, inorganic mg/kg 2 0 0 1.7E-02 1.8E-02 1.7E-02 1.8E-02
Cadmium mg/kg 2 1 0 7.5E-04 1.0E-03 7.5E-04 1.0E-03
Chromium mg/kg 2 2 0 ND ND ND ND
Copper mg/kg 2 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Manganese mg/kg 2 0 0 1.1E-01 1.3E-01 1.1E-01 1.3E-01
Mercury mg/kg 2 0 0 9.6E-02 1.0E-01 9.6E-02 1.0E-01
Nickel mg/kg 2 2 0 ND ND ND ND
Thallium mg/kg 2 0 0 8.5E-03 9.9E-03 8.5E-03 9.9E-03
Zinc mg/kg 2 0 0 8.2E+00 8.7E+00 8.2E+00 8.7E+00
Polychlorinated Biphenyls      
Total Aroclors ug/kg 2 0 0 2.6E+01 3.2E+01 2.6E+01 3.2E+01
Pesticides      
Total Chlordanes ug/kg 2 2 0 ND ND ND ND
Total DDD ug/kg 2 0 0 2.4E+00 2.7E+00 2.4E+00 2.7E+00
Total DDE ug/kg 2 0 0 7.5E+00 7.8E+00 7.5E+00 7.8E+00
Total DDT ug/kg 2 0 0 3.3E+00 3.4E+00 3.3E+00 3.4E+00

FZ: RM 6-9 WB Metals Fewer than 5 detects
Aluminum mg/kg 2 0 0 3.8E+01 6.9E+01 3.8E+01 6.9E+01
Arsenic, inorganic mg/kg 2 0 0 3.6E-02 4.2E-02 3.6E-02 4.2E-02
Cadmium mg/kg 2 0 0 4.5E-03 6.0E-03 4.5E-03 6.0E-03
Copper mg/kg 2 0 0 7.0E-01 7.2E-01 7.0E-01 7.2E-01
Lead mg/kg 2 2 0 ND ND ND ND
Manganese mg/kg 2 0 0 3.1E+00 3.4E+00 3.1E+00 3.4E+00
Mercury mg/kg 2 0 0 4.4E-02 4.4E-02 4.4E-02 4.4E-02
Nickel mg/kg 2 0 0 3.5E-01 3.6E-01 3.5E-01 3.6E-01
Thallium mg/kg 2 0 0 1.4E-02 1.7E-02 1.4E-02 1.7E-02
Zinc mg/kg 2 0 0 1.6E+01 1.7E+01 1.6E+01 1.7E+01
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TABLE 3-17
Exposure Point Concentration Summary  
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Fish Tissue
Exposure Medium:  Black Crappie, by Fishing Zone

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Pointa Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL
Exposure Point 
Concentrationf

 Semi-Volatile Organic Compounds      
Hexachlorobenzene ug/kg 2 0 0 6.9E+00 8.1E+00 6.9E+00 8.1E+00
Hexachlorobutadiene ug/kg 2 1 0 1.4E+00 2.3E+00 1.4E+00 2.3E+00
Polychlorinated Biphenyls      
Total Aroclors ug/kg 2 0 0 1.8E+02 2.5E+02 1.8E+02 2.5E+02
Total PCB Congeners pg/g 2 0 0 2.2E+05 3.0E+05 2.2E+05 3.0E+05
Total PCBs, Adjusted pg/g 2 0 0 2.1E+05 2.8E+05 2.1E+05 2.8E+05
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g 2 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Total PCB TEQ pg/g 2 0 0 2.4E+00 3.2E+00 2.4E+00 3.2E+00
Pesticides      
alpha-Hexachlorocyclohexane ug/kg 2 1 0 9.5E-01 1.4E+00 9.5E-01 1.4E+00
Dieldrin ug/kg 2 1 1 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Heptachlor ug/kg 2 2 0 ND ND ND ND
Total Chlordanes ug/kg 2 0 0 5.5E+00 6.5E+00 5.5E+00 6.5E+00
Total DDD ug/kg 2 0 0 1.5E+01 1.9E+01 1.5E+01 1.9E+01
Total DDE ug/kg 2 0 0 7.4E+01 8.1E+01 7.4E+01 8.1E+01
Total DDT ug/kg 2 1 0 1.3E+01 2.2E+01 1.3E+01 2.2E+01
Total Endosulfan ug/kg 2 2 0 ND ND ND ND

Notes: 
a
b Chemicals listed are analytes detected in each tissue type at least once within river miles 3-9.
c Total number of non-detects in the dataset. 
d Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
e Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
f

g
h

Abbreviations:
95% UCL = 95% Upper confidence limit on the mean. ND = Not detected in the given exposure area.
DDD = Dichlorodiphenyldichloroethane. PCB = Polychlorinated biphenyls.
DDE = Dichlorodiphenyldichloroethylene. pg/g = Picograms per gram.
DDT = Dichlorodiphenyltrichloroethane. RM = River mile.
F = Fillet tissue. All black crappie fillet tissue was analyzed as fillet with skin, except mercury, which was analyzed as fillet without skin. TEQ = Toxic equivalents.
FZ = Fishing zone. ug/kg = Micrograms per kilogram.
mg/kg = Milligrams per kilogram. WB= Whole body.

"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.

Exposure areas for black crappie tissue are on a fishing zone basis, with zones covering the following river miles: RM 3-6, 6-9.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME 
concentrations is referred to as 95% UCL/Max exposure for the purposes of the BHHRA.
95% UCL not calculated for analytes with fewer than five detects.
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TABLE 3-18
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Fish Tissue
Exposure Medium:  Black Crappie, Study Area-Wide

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
Study Area-Wide F Metals  

Aluminum mg/kg 4 0 0 5.2E+00 7.0E+00 Fewer than 5 detectsf 5.2E+00 7.0E+00
Arsenic, inorganic mg/kg 4 0 0 1.4E-02 1.8E-02 1.4E-02 1.8E-02
Cadmium mg/kg 4 2 0 7.5E-04 1.0E-03 7.5E-04 1.0E-03
Chromium mg/kg 4 2 0 1.2E-01 2.8E-01 1.2E-01 2.8E-01
Copper mg/kg 4 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Manganese mg/kg 4 0 0 1.3E-01 1.7E-01 1.3E-01 1.7E-01
Mercury mg/kg 4 0 0 8.6E-02 1.0E-01 8.6E-02 1.0E-01
Nickel mg/kg 4 2 0 3.1E-02 6.4E-02 3.1E-02 6.4E-02
Thallium mg/kg 4 0 0 7.1E-03 9.9E-03 7.1E-03 9.9E-03
Zinc mg/kg 4 0 0 8.2E+00 9.0E+00 8.2E+00 9.0E+00
Polychlorinated Biphenyls
Total Aroclors ug/kg 4 0 0 2.4E+01 3.2E+01 2.4E+01 3.2E+01
Pesticides
Total Chlordanes ug/kg 4 3 0 6.5E-01 1.1E+00 6.5E-01 1.1E+00
Total DDD ug/kg 4 0 0 2.2E+00 2.7E+00 2.2E+00 2.7E+00
Total DDE ug/kg 4 0 0 6.7E+00 7.8E+00 6.7E+00 7.8E+00
Total DDT ug/kg 4 0 0 2.7E+00 3.4E+00 2.7E+00 3.4E+00

Study Area-Wide WB Metals
Aluminum mg/kg 4 0 0 2.2E+01 6.9E+01 Fewer than 5 detects 2.2E+01 6.9E+01
Arsenic, inorganic mg/kg 4 0 0 2.8E-02 4.2E-02 2.8E-02 4.2E-02
Cadmium mg/kg 4 0 0 3.9E-03 6.0E-03 3.9E-03 6.0E-03
Copper mg/kg 4 0 0 8.2E-01 9.5E-01 8.2E-01 9.5E-01
Lead mg/kg 4 3 0 6.6E-03 1.9E-02 6.6E-03 1.9E-02
Manganese mg/kg 4 0 0 3.1E+00 3.4E+00 3.1E+00 3.4E+00
Mercury mg/kg 4 0 0 3.9E-02 4.4E-02 3.9E-02 4.4E-02
Nickel mg/kg 4 0 0 3.4E-01 3.6E-01 3.4E-01 3.6E-01
Thallium mg/kg 4 0 0 1.1E-02 1.7E-02 1.1E-02 1.7E-02
Zinc mg/kg 4 0 0 1.5E+01 1.7E+01 1.5E+01 1.7E+01
Semi-Volatile Organic Compounds
Hexachlorobenzene ug/kg 4 2 0 3.7E+00 8.1E+00 3.7E+00 8.1E+00
Hexachlorobutadiene ug/kg 4 1 0 1.4E+00 2.3E+00 1.4E+00 2.3E+00
Polychlorinated Biphenyls
Total Aroclors ug/kg 4 0 0 1.3E+02 2.5E+02 1.3E+02 2.5E+02
Total PCB Congeners pg/g 4 0 0 1.6E+05 3.0E+05 1.6E+05 3.0E+05
Total PCBs, Adjustedg pg/g 4 0 0 1.5E+05 2.8E+05 1.5E+05 2.8E+05
Dioxin/Furans
Total Dioxin/Furan TEQ pg/g 4 0 0 1.2E+00 1.3E+00 1.2E+00 1.3E+00
Total PCB TEQ pg/g 4 0 0 2.2E+00 3.2E+00 2.2E+00 3.2E+00

Non-Detects greater than 
Maximum Detected 

Concentrationc

95%  UCL
Exposure Point 
Concentratione

Exposure Point Tissue Type Units Total Samples
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TABLE 3-18
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Fish Tissue
Exposure Medium:  Black Crappie, Study Area-Wide

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationc

95%  UCL
Exposure Point 
Concentratione

Exposure Point Tissue Type Units Total Samples

Pesticides
alpha-Hexachlorocyclohexane ug/kg 4 3 0 7.3E-01 1.4E+00 7.3E-01 1.4E+00
Dieldrin ug/kg 4 3 1 1.5E+00 2.5E+00 1.5E+00 2.5E+00
Heptachlor ug/kg 4 3 0 8.6E-01 1.8E+00 8.6E-01 1.8E+00
Total Chlordanes ug/kg 4 0 0 7.5E+00 9.7E+00 7.5E+00 9.7E+00
Total DDD ug/kg 4 0 0 1.2E+01 1.9E+01 1.2E+01 1.9E+01
Total DDE ug/kg 4 0 0 5.6E+01 8.1E+01 5.6E+01 8.1E+01
Total DDT ug/kg 4 1 0 1.3E+01 2.2E+01 1.3E+01 2.2E+01
Total Endosulfan ug/kg 4 3 1 7.0E-01 1.1E+00 7.0E-01 1.1E+00

Notes: 
a Chemicals listed are analytes detected in each tissue type at least once within river miles 3-9.
b Total number of non-detects in the dataset. 
c Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
d Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
e

f
g

Abbreviations:
95% UCL = 95% Upper confidence limit on the mean.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue. All black crappie fillet tissue was analyzed as fillet with skin, except mercury, which was analyzed as fillet without skin.
mg/kg = Milligrams per kilogram.
PCB = Polychlorinated biphenyls.
pg/g = Picograms per gram.
TEQ = Toxic equivalents.
ug/kg = Micrograms per kilogram.
WB= Whole body.

 

"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME 
concentrations is referred to as 95% UCL/Max exposure for the purposes of the BHHRA.
95% UCL not calculated for analytes with fewer than five detects.
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TABLE 3-19
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Non-resident Fish Tissue
Exposure Medium: Pacific Lamprey Tissue

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean

 
Study Area-Wide WB Metals  

Antimony mg/kg 4 2 0 8.9E-01 2.1E+00 Fewer than 5 detectsg 8.9E-01 2.1E+00
Arsenic, inorganic mg/kg 4 0 0 2.4E-02 2.7E-02 2.4E-02 2.7E-02
Cadmium mg/kg 4 0 0 6.0E-02 6.5E-02 6.0E-02 6.5E-02
Chromium mg/kg 4 0 0 3.0E-01 4.5E-01 3.0E-01 4.5E-01
Cobalt mg/kg 4 0 0 5.7E-02 7.2E-02 5.7E-02 7.2E-02
Copper mg/kg 4 0 0 4.4E+00 4.8E+00 4.4E+00 4.8E+00
Iron mg/kg 4 0 0 7.3E+01 8.2E+01 7.3E+01 8.2E+01
Lead mg/kg 4 3 0 3.8E-02 1.3E-01 3.8E-02 1.3E-01
Manganese mg/kg 4 0 0 1.6E+00 5.2E+00 1.6E+00 5.2E+00
Mercury mg/kg 4 0 0 1.4E-01 1.7E-01 1.4E-01 1.7E-01
Nickel mg/kg 4 3 0 3.1E-02 5.5E-02 3.1E-02 5.5E-02
Selenium mg/kg 4 0 0 4.2E-01 4.8E-01 4.2E-01 4.8E-01
Silver mg/kg 4 0 0 8.1E-02 8.9E-02 8.1E-02 8.9E-02
Zinc mg/kg 4 0 0 1.9E+01 2.0E+01 1.9E+01 2.0E+01
Polynuclear Aromatic Hydrocarbons      
1-Methylnaphthalene ug/kg 4 2 0 9.3E+00 1.5E+01 9.3E+00 1.5E+01
2-Methylnaphthalene ug/kg 4 2 0 1.6E+01 2.6E+01 1.6E+01 2.6E+01
Acenaphthene ug/kg 4 3 3 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Acenaphthylene ug/kg 4 3 3 1.0E+00 1.0E+00 1.0E+00 1.0E+00
Anthracene ug/kg 4 3 3 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Fluoranthene ug/kg 4 2 0 5.9E+00 1.1E+01 5.9E+00 1.1E+01
Fluorene ug/kg 4 2 0 3.2E+00 4.8E+00 3.2E+00 4.8E+00
Naphthalene ug/kg 4 2 0 6.4E+00 1.1E+01 6.4E+00 1.1E+01
Phenanthrene ug/kg 4 2 1 4.8E+00 8.2E+00 4.8E+00 8.2E+00
Pyrene ug/kg 4 2 2 1.7E+00 2.0E+00 1.7E+00 2.0E+00
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 4 3 3 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Hexachlorobenzene ug/kg 4 0 0 9.1E+00 1.1E+01 9.1E+00 1.1E+01
Retene ug/kg 4 3 0 3.5E+00 7.8E+00 3.5E+00 7.8E+00
Polychlorinated Biphenyls      
Total Aroclors ug/kg 4 0 0 4.4E+01 5.0E+01 4.4E+01 5.0E+01
Total PCB Congeners pg/g 4 0 0 4.5E+04 4.9E+04 4.5E+04 4.9E+04
Total PCBs, Adjustedh pg/g 4 0 0 4.1E+04 4.5E+04 4.1E+04 4.5E+04

Non-Detects 
greater than 
Maximum 
Detected 

Concentrationd

95%  UCL
Exposure Point 
Concentrationf

Exposure Pointa Tissue 
Type Units Total Samples 95% 

UCL/Max
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TABLE 3-19
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Non-resident Fish Tissue
Exposure Medium: Pacific Lamprey Tissue

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean

 

Non-Detects 
greater than 
Maximum 
Detected 

Concentrationd

95%  UCL
Exposure Point 
Concentrationf

Exposure Pointa Tissue 
Type Units Total Samples 95% 

UCL/Max

Dioxin/Furans   
Total Dioxin/Furan TEQ pg/g 4 0 0 2.8E-01 3.1E-01 2.8E-01 3.1E-01
Total PCB TEQ pg/g 4 0 0 9.0E-01 9.7E-01 9.0E-01 9.7E-01

Notes:
a Lamprey samples were taken at Willamette Falls, outside of initial study area; samples represent EPCs for Study Area locations.
b Chemicals listed are analytes detected at least once within the BHHRA data set for this species.
c Total number of non-detects in the dataset. 
d Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
e Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
f

g

h

Abbreviations:
95% UCL = 95% Upper confidence limit on the mean.
BHHRA = Baseline human health risk assessment.
mg/kg = Milligrams per kilogram.
PCB = Polychlorinated biphenyl.
pg/g = Picograms per gram.
TEQ = Toxic equivalents.
ug/kg = Micrograms per kilogram.
WB = Whole body tissue.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME concentrations is referred 
to as 95% UCL/Max exposure for the purposes of the BHHRA.
95% UCL not calculated for analytes with fewer than five detects.
"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.
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TABLE 3-20
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Non-resident Fish Tissue
Exposure Medium:  Sturgeon Tissue

Chemical of Total Arithmetic Maximum Detected
Potential Concernb

Non-Detectsc Meane
Concentration Distribution 95% UCL Method Value Mean 95% 

UCL/Max

Study Area-Wide FNS Metals  
Aluminum mg/kg 5 4 1.2E+00 2.2E+00 -- Fewer than 5 detectsg -- 1.2E+00 2.2E+00
Arsenic, inorganic mg/kg 5 0 3.4E-02 5.4E-02 normal 95% Student's-t UCL 4.8E-02 3.4E-02 4.8E-02
Barium mg/kg 5 1 6.5E-02 9.5E-02 -- Fewer than 5 detects -- 6.5E-02 9.5E-02
Chromium mg/kg 5 0 1.5E+00 3.3E+00 normal 95% Student's-t UCL 2.7E+00 1.5E+00 2.7E+00
Cobalt mg/kg 5 0 2.8E-01 4.0E-01 normal 95% Student's-t UCL 4.1E-01 2.8E-01 4.0E-01
Copper mg/kg 5 0 1.9E-01 2.5E-01 normal 95% Student's-t UCL 2.4E-01 1.9E-01 2.4E-01
Iron mg/kg 5 0 8.2E+00 1.6E+01 normal 95% Student's-t UCL 1.3E+01 8.2E+00 1.3E+01
Lead mg/kg 5 4 7.3E-03 1.7E-02 -- Fewer than 5 detects -- 7.3E-03 1.7E-02
Manganese mg/kg 5 0 5.2E-01 1.1E+00 gamma 95% Approximate Gamma UCL 9.7E-01 5.2E-01 9.7E-01
Mercury mg/kg 5 0 2.4E-01 3.2E-01 normal 95% Student's-t UCL 3.3E-01 2.4E-01 3.2E-01
Nickel mg/kg 5 0 7.3E-01 1.7E+00 normal 95% Student's-t UCL 1.4E+00 7.3E-01 1.4E+00
Selenium mg/kg 5 0 4.2E-01 5.3E-01 normal 95% Student's-t UCL 5.2E-01 4.2E-01 5.2E-01
Zinc mg/kg 5 0 2.6E+00 2.9E+00 normal 95% Student's-t UCL 2.9E+00 2.6E+00 2.9E+00
Polynuclear Aromatic Hydrocarbons     
1-Methylnaphthalene ug/kg 5 2 2.9E+00 3.9E+00 -- Fewer than 5 detects -- 2.9E+00 3.9E+00
2-Methylnaphthalene ug/kg 5 4 2.4E+00 4.4E+00 -- Fewer than 5 detects -- 2.4E+00 4.4E+00
Acenaphthene ug/kg 5 2 3.6E+00 8.4E+00 -- Fewer than 5 detects -- 3.6E+00 8.4E+00
Acenaphthylene ug/kg 5 4 1.0E+00 1.0E+00 -- Fewer than 5 detects -- 1.0E+00 1.0E+00
Anthracene ug/kg 5 4 2.6E+00 5.1E+00 -- Fewer than 5 detects -- 2.6E+00 5.1E+00
Fluoranthene ug/kg 5 3 1.1E+00 1.3E+00 -- Fewer than 5 detects -- 1.1E+00 1.3E+00
Fluorene ug/kg 5 4 2.6E+00 5.2E+00 -- Fewer than 5 detects -- 2.6E+00 5.2E+00
Pyrene ug/kg 5 4 1.2E+00 1.2E+00 -- Fewer than 5 detects -- 1.2E+00 1.2E+00
Semi-Volatile Organic Compounds     
Dibenzofuran ug/kg 5 2 1.8E+00 3.6E+00 -- Fewer than 5 detects -- 1.8E+00 3.6E+00
Hexachlorobenzene ug/kg 5 2 1.6E+00 1.6E+00 -- Fewer than 5 detects -- 1.6E+00 1.6E+00
Polychlorinated Biphenyls     
Total Aroclors ug/kg 5 0 1.3E+02 4.3E+02 gamma 95% Approximate Gamma UCL 4.7E+02 1.3E+02 4.3E+02
Total PCB Congeners pg/g 5 0 2.9E+05 9.6E+05 gamma 95% Approximate Gamma UCL 1.1E+06 2.9E+05 9.6E+05
Total PCBs, Adjustedh pg/g 5 0 2.8E+05 9.5E+05 gamma 95% Approximate Gamma UCL 1.1E+06 2.8E+05 9.5E+05
Dioxin/Furans   
Total Dioxin/Furan TEQ pg/g 5 0 5.8E-01 1.3E+00 normal 95% Student's-t UCL 1.0E+00 5.8E-01 1.0E+00
Total PCB TEQ pg/g 5 0 5.2E-01 8.7E-01 normal 95% Student's-t UCL 7.6E-01 5.2E-01 7.6E-01
Pesticides     
Dieldrin ug/kg 5 3 7.0E-01 1.4E+00 -- Fewer than 5 detects -- 7.0E-01 1.4E+00
Methoxychlor ug/kg 5 4 2.4E+00 4.4E+00 -- Fewer than 5 detects -- 2.4E+00 4.4E+00
Total Chlordanes ug/kg 5 1 3.6E+00 5.6E+00 -- Fewer than 5 detects -- 3.6E+00 5.6E+00

Exposure Point 
Concentrationf

Exposure Pointa Tissue Type Units Total Samples

95%  UCL
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TABLE 3-20
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Non-resident Fish Tissue
Exposure Medium:  Sturgeon Tissue

Chemical of Total Arithmetic Maximum Detected
Potential Concernb

Non-Detectsc Meane
Concentration Distribution 95% UCL Method Value Mean 95% 

UCL/Max

Exposure Point 
Concentrationf

Exposure Pointa Tissue Type Units Total Samples

95%  UCL

Total DDE ug/kg 5 0 5.0E+01 9.4E+01 normal 95% Student's-t UCL 7.6E+01 5.0E+01 7.6E+01
Total DDT ug/kg 5 0 2.7E+01 7.4E+01 gamma 95% Approximate Gamma UCL 7.8E+01 2.7E+01 7.4E+01
Total Endosulfan ug/kg 5 4 6.0E-01 1.1E+00 -- Fewer than 5 detects -- 6.0E-01 1.1E+00

Notes:
a Sturgeon samples were taken between Willamette River miles 3.5 and 9.2.
b Chemicals listed are analytes detected at least once within the BHHRA data set for this species.
c Total number of non-detects in the dataset. 
d Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
e Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
f

g

h

Abbreviations:
-- = Not Available.  A  95% UCL could not be computed for the given data set.
95% UCL = 95% Upper confidence limit on the mean.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FNS = Fillet tissue without skin.
mg/kg = Milligrams per kilogram.
PCB = Polychlorinated biphenyl.
pg/g = Picograms per gram.
TEQ = Toxic equivalents.
ug/kg = Micrograms per kilogram.

95% UCL not calculated for analytes with fewer than five detects.
"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME concentrations is referred to 
as 95% UCL/Max exposure for the purposes of the BHHRA.
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TABLE 3-21
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Non-resident Fish Tissue
Exposure Medium:  Adult Chinook Tissue

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
Study Area-Wide FS Metals  

Arsenic, inorganic mg/kg 3 0 0 1.0E-01 1.3E-01 1.0E-01 1.3E-01
Chromium mg/kg 3 0 0 3.1E-01 3.3E-01 3.1E-01 3.3E-01
Cobalt mg/kg 3 0 0 1.5E-01 2.7E-01 1.5E-01 2.7E-01
Copper mg/kg 3 0 0 5.2E-01 5.3E-01 5.2E-01 5.3E-01
Iron mg/kg 3 0 0 4.0E+00 4.3E+00 4.0E+00 4.3E+00
Manganese mg/kg 3 0 0 9.1E-02 9.5E-02 9.1E-02 9.5E-02
Selenium mg/kg 3 0 0 3.1E-01 3.4E-01 3.1E-01 3.4E-01
Zinc mg/kg 3 0 0 4.6E+00 4.6E+00 4.6E+00 4.6E+00
Polynuclear Aromatic Hydrocarbons      
2-Methylnaphthalene ug/kg 3 2 0 3.1E+00 5.4E+00 3.1E+00 5.4E+00
Fluorene ug/kg 3 2 2 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Polychlorinated Biphenyls      
Total Aroclors ug/kg 3 0 0 1.5E+01 2.0E+01 1.5E+01 2.0E+01
Total PCB Congeners pg/g 3 0 0 1.3E+04 1.5E+04 1.3E+04 1.5E+04
Total PCBs, Adjustedh pg/g 3 0 0 1.2E+04 1.4E+04 1.2E+04 1.4E+04
Dioxin/Furans      
Total Dioxin/Furan TEQ pg/g 3 0 0 1.7E-01 1.9E-01 1.7E-01 1.9E-01
Total PCB TEQ pg/g 3 0 0 1.7E-01 2.0E-01 1.7E-01 2.0E-01
Pesticides      
Dieldrin ug/kg 3 2 1 1.4E+00 2.0E+00 1.4E+00 2.0E+00
Total DDE ug/kg 3 1 0 7.2E+00 1.1E+01 7.2E+00 1.1E+01
Total DDT ug/kg 3 1 0 1.2E+00 2.0E+00 1.2E+00 2.0E+00
Total Endosulfan ug/kg 3 2 1 8.3E-01 1.2E+00 8.3E-01 1.2E+00

FNS Metals  
Mercury mg/kg 3 0 0 8.1E-02 1.0E-01 8.1E-02 1.0E-01
Polychlorinated Biphenyls      
Total PCB Congeners pg/g 3 0 0 1.0E+04 1.2E+04 1.0E+04 1.2E+04
Total PCBs, Adjusted pg/g 3 0 0 9.5E+03 1.2E+04 9.5E+03 1.2E+04
Dioxins/Furans      
Total Dioxin/Furan TEQ pg/g 3 0 0 1.4E-01 1.7E-01 1.4E-01 1.7E-01
Total PCB TEQ pg/g 3 0 0 1.5E-01 1.8E-01 1.5E-01 1.8E-01

Fewer than 5 detects

Non-Detects greater 
than Maximum 

Detected 
Concentrationd

95%  UCL
Exposure Point 
Concentrationf

Fewer than 5 detectsg

Exposure Pointa Tissue Type Units Total Samples
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TABLE 3-21
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Non-resident Fish Tissue
Exposure Medium:  Adult Chinook Tissue

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater 
than Maximum 

Detected 
Concentrationd

95%  UCL
Exposure Point 
Concentrationf

Exposure Pointa Tissue Type Units Total Samples

WB Metals  
Aluminum mg/kg 4 0 0 4.9E+00 5.6E+00 4.9E+00 5.6E+00
Antimony mg/kg 4 3 0 1.2E-01 2.8E-01 1.2E-01 2.8E-01
Arsenic, inorganic mg/kg 4 0 0 9.0E-02 9.8E-02 9.0E-02 9.8E-02
Chromium mg/kg 4 0 0 3.1E-01 4.0E-01 3.1E-01 4.0E-01
Cobalt mg/kg 4 0 0 6.8E-02 8.4E-02 6.8E-02 8.4E-02
Copper mg/kg 4 0 0 1.4E+00 1.5E+00 1.4E+00 1.5E+00
Iron mg/kg 4 0 0 2.0E+01 2.1E+01 2.0E+01 2.1E+01
Manganese mg/kg 4 0 0 3.0E-01 3.4E-01 3.0E-01 3.4E-01
Mercury mg/kg 4 0 0 5.7E-02 6.2E-02 5.7E-02 6.2E-02
Nickel mg/kg 4 0 0 1.3E-01 2.2E-01 1.3E-01 2.2E-01
Selenium mg/kg 4 0 0 4.7E-01 5.1E-01 4.7E-01 5.1E-01
Silver mg/kg 4 3 0 1.0E-02 1.7E-02 1.0E-02 1.7E-02
Zinc mg/kg 4 0 0 2.8E+01 3.8E+01 2.8E+01 3.8E+01
Polynuclear Aromatic Hydrocarbons      
1-Methyl-naphthalene ug/kg 4 1 1 2.6E+00 2.8E+00 2.6E+00 2.8E+00
2-Methyl-naphthalene ug/kg 4 1 0 4.6E+00 5.7E+00 4.6E+00 5.7E+00
Fluoranthene ug/kg 4 3 3 1.0E+00 1.0E+00 1.0E+00 1.0E+00
Fluorene ug/kg 4 3 3 8.0E-01 8.0E-01 8.0E-01 8.0E-01
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 4 3 3 7.0E-01 7.0E-01 7.0E-01 7.0E-01
Hexachlorobenzene ug/kg 4 1 1 2.2E+00 2.6E+00 2.2E+00 2.6E+00
Polychlorinated Biphenyls      
Total Aroclors ug/kg 4 0 0 1.7E+01 1.9E+01 1.7E+01 1.9E+01
Total PCB Congeners pg/g 4 0 0 1.5E+04 1.7E+04 1.5E+04 1.7E+04
Total PCBs, Adjusted pg/g 4 0 0 1.4E+04 1.6E+04 1.4E+04 1.6E+04
Dioxins/Furans      
Total Dioxin/Furan TEQ pg/g 4 0 0 2.1E-01 2.6E-01 2.1E-01 2.6E-01
Total PCB TEQ pg/g 4 0 0 2.2E-01 2.5E-01 2.2E-01 2.5E-01
Pesticides      
Dieldrin ug/kg 4 0 0 1.4E+00 1.6E+00 1.4E+00 1.6E+00
Heptachlor ug/kg 4 3 0 7.8E-01 1.7E+00 7.8E-01 1.7E+00
Methoxychlor ug/kg 4 3 2 2.8E+00 3.7E+00 2.8E+00 3.7E+00
Total Chlordane ug/kg 4 3 2 8.4E-01 1.2E+00 8.4E-01 1.2E+00

Fewer than 5 detects
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TABLE 3-21
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future  
Medium: Non-resident Fish Tissue
Exposure Medium:  Adult Chinook Tissue

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater 
than Maximum 

Detected 
Concentrationd

95%  UCL
Exposure Point 
Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Total DDE ug/kg 4 0 0 6.4E+00 7.9E+00 6.4E+00 7.9E+00
Total DDT ug/kg 4 3 3 1.4E+00 1.4E+00 1.4E+00 1.4E+00
Total Endosulfan ug/kg 4 3 2 7.3E-01 9.9E-01 7.3E-01 9.9E-01

Notes:
a Chinook salmon samples were taken at Clackamas fish hatchery, outside of initial study area; samples represent EPCs for Study Area locations.
b Chemicals listed are analytes detected in each tissue type at least once within the BHHRA data set for this species.
c Total number of non-detects in the dataset. 
d Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
e Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
f

g
h

Abbreviations:
95% UCL = 95% Upper confidence limit on the mean.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FNS = Fillet tissue without skin.
FS = Fillet tissue with skin.
mg/kg = Milligrams per kilogram.
PCB = Polychlorinated biphenyl.
pg/g = Picograms per gram.
TEQ = Toxic equivalents.
ug/kg = Micrograms per kilogram.
WB = Whole body tissue.

"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of 
RME concentrations is referred to as 95% UCL/Max exposure for the purposes of the BHHRA.
95% UCL not calculated for analytes with fewer than five detects.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 3 of 3



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
RM 1, Station: CR01EA WB Metals

Aluminum mg/kg 1 0 0 5.0E+01 5.0E+01 Fewer than 5 detectsg 5.0E+01 5.0E+01
Antimony mg/kg 1 1 0 ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 3.4E-02 3.4E-02 3.4E-02 3.4E-02
Cadmium mg/kg 1 0 0 2.4E-02 2.4E-02 2.4E-02 2.4E-02
Chromium mg/kg 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Copper mg/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Lead mg/kg 1 0 0 4.7E-02 4.7E-02 4.7E-02 4.7E-02
Manganese mg/kg 1 0 0 2.5E+01 2.5E+01 2.5E+01 2.5E+01
Mercury mg/kg 1 0 0 1.9E-02 1.9E-02 1.9E-02 1.9E-02
Nickel mg/kg 1 0 0 2.4E-01 2.4E-01 2.4E-01 2.4E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 1 0 ND ND ND ND
Thallium mg/kg 1 0 0 7.0E-03 7.0E-03 7.0E-03 7.0E-03
Zinc mg/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Butyltins  
Butyltin ion ug/kg 1 0 0 2.8E-01 2.8E-01 2.8E-01 2.8E-01
Dibutyltin ion ug/kg 1 0 0 9.2E-01 9.2E-01 9.2E-01 9.2E-01
Tributyltin ion ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
Acenaphthene ug/kg 1 0 0 9.4E-01 9.4E-01 9.4E-01 9.4E-01
Acenaphthylene ug/kg 1 0 0 1.4E-01 1.4E-01 1.4E-01 1.4E-01
Anthracene ug/kg 1 0 0 2.9E-01 2.9E-01 2.9E-01 2.9E-01
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 0 0 3.2E-01 3.2E-01 3.2E-01 3.2E-01
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 0 0 6.7E-01 6.7E-01 6.7E-01 6.7E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 0 0 6.4E-01 6.4E-01 6.4E-01 6.4E-01
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 0 0 3.8E-01 3.8E-01 3.8E-01 3.8E-01

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Hexachlorobenzene ug/kg 1 0 0 3.6E-02 3.6E-02 3.6E-02 3.6E-02
Hexachlorobutadiene ug/kg 1 0 0 2.1E-03 2.1E-03 2.1E-03 2.1E-03
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 0 0 5.0E+01 5.0E+01 5.0E+01 5.0E+01
Polychlorinated Biphenyls  
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 7.2E+03 7.2E+03 7.2E+03 7.2E+03
Total PCBs, Adjustedh pg/g 1 0 0 6.2E+03 6.2E+03 6.2E+03 6.2E+03
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 2.5E-01 2.5E-01 2.5E-01 2.5E-01
Total PCB TEQ pg/g 1 0 0 3.1E-01 3.1E-01 3.1E-01 3.1E-01
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 0 0 8.4E-04 8.4E-04 8.4E-04 8.4E-04
Total DDD ug/kg 1 0 0 1.7E-01 1.7E-01 1.7E-01 1.7E-01
Total DDE ug/kg 1 0 0 3.0E+00 3.0E+00 3.0E+00 3.0E+00
Total DDT ug/kg 1 1 0 ND ND ND ND
Total Chlordane ug/kg 1 0 0 2.1E-01 2.1E-01 2.1E-01 2.1E-01
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM 1, Station: CR01W WB Metals  
Aluminum mg/kg 1 0 0 8.0E+01 8.0E+01 Fewer than 5 detects 8.0E+01 8.0E+01
Antimony mg/kg 1 1 0 ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 4.0E-02 4.0E-02 4.0E-02 4.0E-02
Cadmium mg/kg 1 0 0 1.8E-02 1.8E-02 1.8E-02 1.8E-02
Chromium mg/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Copper mg/kg 1 0 0 1.4E+01 1.4E+01 1.4E+01 1.4E+01
Lead mg/kg 1 0 0 4.6E-02 4.6E-02 4.6E-02 4.6E-02
Manganese mg/kg 1 0 0 3.1E+01 3.1E+01 3.1E+01 3.1E+01
Mercury mg/kg 1 0 0 2.1E-02 2.1E-02 2.1E-02 2.1E-02
Nickel mg/kg 1 0 0 3.4E-01 3.4E-01 3.4E-01 3.4E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 1 0 ND ND ND ND
Thallium mg/kg 1 0 0 5.4E-03 5.4E-03 5.4E-03 5.4E-03
Zinc mg/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Butyltins  
Butyltin ion ug/kg 1 1 0 ND ND ND ND
Dibutyltin ion ug/kg 1 1 0 ND ND ND ND
Tributyltin ion ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 0 0 9.5E-02 9.5E-02 9.5E-02 9.5E-02
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 0 0 1.2E-01 1.2E-01 1.2E-01 1.2E-01
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 0 0 1.6E-01 1.6E-01 1.6E-01 1.6E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 0 0 6.1E-01 6.1E-01 6.1E-01 6.1E-01
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 0 0 1.5E-01 1.5E-01 1.5E-01 1.5E-01
Hexachlorobenzene ug/kg 1 0 0 4.9E-02 4.9E-02 4.9E-02 4.9E-02
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 0 0 7.4E+01 7.4E+01 7.4E+01 7.4E+01
Polychlorinated Biphenyls  
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 7.1E+03 7.1E+03 7.1E+03 7.1E+03
Total PCBs, Adjusted pg/g 1 0 0 6.1E+03 6.1E+03 6.1E+03 6.1E+03
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 3.3E-01 3.3E-01 3.3E-01 3.3E-01
Total PCB TEQ pg/g 1 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND

alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 0 0 1.3E-02 1.3E-02 1.3E-02 1.3E-02
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Total DDE ug/kg 1 0 0 2.4E+00 2.4E+00 2.4E+00 2.4E+00
Total DDT ug/kg 1 1 0 ND ND ND ND
Total Chlordane ug/kg 1 0 0 2.1E-01 2.1E-01 2.1E-01 2.1E-01
Total Endosulfan ug/kg 1 0 0 1.4E-01 1.4E-01 1.4E-01 1.4E-01

RM 2, Station: 02R001 WB Metals  
Aluminum mg/kg 1 0 0 1.0E+02 1.0E+02 Fewer than 5 detects 1.0E+02 1.0E+02
Antimony mg/kg 1 0 0 7.0E-03 7.0E-03 7.0E-03 7.0E-03
Arsenic, inorganic mg/kg 1 0 0 3.7E-02 3.7E-02 3.7E-02 3.7E-02
Cadmium mg/kg 1 0 0 2.8E-02 2.8E-02 2.8E-02 2.8E-02
Chromium mg/kg 1 0 0 9.0E-01 9.0E-01 9.0E-01 9.0E-01
Copper mg/kg 1 0 0 1.3E+01 1.3E+01 1.3E+01 1.3E+01
Lead mg/kg 1 0 0 5.9E-02 5.9E-02 5.9E-02 5.9E-02
Manganese mg/kg 1 0 0 1.5E+02 1.5E+02 1.5E+02 1.5E+02
Mercury mg/kg 1 0 0 2.4E-02 2.4E-02 2.4E-02 2.4E-02
Nickel mg/kg 1 0 0 5.4E-01 5.4E-01 5.4E-01 5.4E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 2.7E-02 2.7E-02 2.7E-02 2.7E-02
Thallium mg/kg 1 0 0 7.9E-03 7.9E-03 7.9E-03 7.9E-03
Zinc mg/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 0 0 2.1E+01 2.1E+01 2.1E+01 2.1E+01
Total PCB Congeners pg/g 1 0 0 6.1E+04 6.1E+04 6.1E+04 6.1E+04
Total PCBs, Adjusted pg/g 1 0 0 4.6E+04 4.6E+04 4.6E+04 4.6E+04
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 4.2E-01 4.2E-01 4.2E-01 4.2E-01
Total PCB TEQ pg/g 1 0 0 3.1E+00 3.1E+00 3.1E+00 3.1E+00
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 3.4E+00 3.4E+00 3.4E+00 3.4E+00
Total DDT ug/kg 1 0 0 8.2E+00 8.2E+00 8.2E+00 8.2E+00
Total Chlordane ug/kg 1 0 0 3.1E+00 3.1E+00 3.1E+00 3.1E+00
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM 2, Station: 02R015 WB Metals  
Aluminum mg/kg 1 0 0 9.0E+01 9.0E+01 Fewer than 5 detects 9.0E+01 9.0E+01
Antimony mg/kg 1 0 0 9.0E-03 9.0E-03 9.0E-03 9.0E-03
Arsenic, inorganic mg/kg 1 0 0 4.0E-02 4.0E-02 4.0E-02 4.0E-02
Cadmium mg/kg 1 0 0 1.7E-02 1.7E-02 1.7E-02 1.7E-02
Chromium mg/kg 1 0 0 7.0E-01 7.0E-01 7.0E-01 7.0E-01
Copper mg/kg 1 0 0 1.1E+01 1.1E+01 1.1E+01 1.1E+01
Lead mg/kg 1 0 0 7.8E-02 7.8E-02 7.8E-02 7.8E-02
Manganese mg/kg 1 0 0 1.8E+02 1.8E+02 1.8E+02 1.8E+02
Mercury mg/kg 1 0 0 2.3E-02 2.3E-02 2.3E-02 2.3E-02
Nickel mg/kg 1 0 0 4.7E-01 4.7E-01 4.7E-01 4.7E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 2.6E-02 2.6E-02 2.6E-02 2.6E-02
Thallium mg/kg 1 0 0 6.8E-03 6.8E-03 6.8E-03 6.8E-03
Zinc mg/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 0 0 2.8E+01 2.8E+01 2.8E+01 2.8E+01
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 4.6E+00 4.6E+00 4.6E+00 4.6E+00
Total DDT ug/kg 1 0 0 1.0E+01 1.0E+01 1.0E+01 1.0E+01
Total Chlordane ug/kg 1 0 0 3.3E+00 3.3E+00 3.3E+00 3.3E+00
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 3, Station: 03R001 WB Metals  
Aluminum mg/kg 1 0 0 1.0E+02 1.0E+02 Fewer than 5 detects 1.0E+02 1.0E+02
Antimony mg/kg 1 0 0 7.0E-03 7.0E-03 7.0E-03 7.0E-03
Arsenic, inorganic mg/kg 1 0 0 3.5E-02 3.5E-02 3.5E-02 3.5E-02
Cadmium mg/kg 1 0 0 1.6E-02 1.6E-02 1.6E-02 1.6E-02
Chromium mg/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Copper mg/kg 1 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Lead mg/kg 1 0 0 6.9E-02 6.9E-02 6.9E-02 6.9E-02
Manganese mg/kg 1 0 0 1.4E+02 1.4E+02 1.4E+02 1.4E+02
Mercury mg/kg 1 0 0 2.4E-02 2.4E-02 2.4E-02 2.4E-02
Nickel mg/kg 1 0 0 3.0E-01 3.0E-01 3.0E-01 3.0E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 2.9E-02 2.9E-02 2.9E-02 2.9E-02
Thallium mg/kg 1 0 0 5.4E-03 5.4E-03 5.4E-03 5.4E-03
Zinc mg/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 1 0 ND ND ND ND
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 5.3E+00 5.3E+00 5.3E+00 5.3E+00
Total DDT ug/kg 1 0 0 2.7E+00 2.7E+00 2.7E+00 2.7E+00
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 0 0 1.0E+00 1.0E+00 1.0E+00 1.0E+00

RM: 3, Station: 03R002 WB Metals  
Aluminum mg/kg 1 0 0 9.3E+01 9.3E+01 Fewer than 5 detects 9.3E+01 9.3E+01
Antimony mg/kg 1 0 0 6.0E-03 6.0E-03 6.0E-03 6.0E-03
Arsenic, inorganic mg/kg 1 0 0 4.1E-02 4.1E-02 4.1E-02 4.1E-02
Cadmium mg/kg 1 0 0 1.8E-02 1.8E-02 1.8E-02 1.8E-02
Chromium mg/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Copper mg/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Lead mg/kg 1 0 0 4.4E-02 4.4E-02 4.4E-02 4.4E-02
Manganese mg/kg 1 0 0 1.6E+02 1.6E+02 1.6E+02 1.6E+02
Mercury mg/kg 1 0 0 2.7E-02 2.7E-02 2.7E-02 2.7E-02
Nickel mg/kg 1 0 0 3.6E-01 3.6E-01 3.6E-01 3.6E-01
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 2.9E-02 2.9E-02 2.9E-02 2.9E-02
Thallium mg/kg 1 0 0 5.2E-03 5.2E-03 5.2E-03 5.2E-03
Zinc mg/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 1 0 ND ND ND ND
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 4.3E+00 4.3E+00 4.3E+00 4.3E+00
Total DDT ug/kg 1 0 0 2.6E+00 2.6E+00 2.6E+00 2.6E+00
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 0 0 1.4E+00 1.4E+00 1.4E+00 1.4E+00

RM: 3, Station: 03R003 WB Metals  
Aluminum mg/kg 1 0 0 1.5E+02 1.5E+02 Fewer than 5 detects 1.5E+02 1.5E+02
Antimony mg/kg 1 0 0 6.0E-03 6.0E-03 6.0E-03 6.0E-03
Arsenic, inorganic mg/kg 1 0 0 3.8E-02 3.8E-02 3.8E-02 3.8E-02
Cadmium mg/kg 1 0 0 2.9E-02 2.9E-02 2.9E-02 2.9E-02
Chromium mg/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
Copper mg/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Lead mg/kg 1 0 0 8.8E-02 8.8E-02 8.8E-02 8.8E-02
Manganese mg/kg 1 0 0 1.6E+02 1.6E+02 1.6E+02 1.6E+02
Mercury mg/kg 1 0 0 2.9E-02 2.9E-02 2.9E-02 2.9E-02
Nickel mg/kg 1 0 0 4.2E-01 4.2E-01 4.2E-01 4.2E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 4.2E-02 4.2E-02 4.2E-02 4.2E-02
Thallium mg/kg 1 0 0 5.1E-03 5.1E-03 5.1E-03 5.1E-03
Zinc mg/kg 1 0 0 2.0E+01 2.0E+01 2.0E+01 2.0E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 1 0 ND ND ND ND
Total PCB Congeners pg/g 1 0 0 7.6E+04 7.6E+04 7.6E+04 7.6E+04
Total PCBs, Adjusted pg/g 1 0 0 7.0E+04 7.0E+04 7.0E+04 7.0E+04
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 6.1E-01 6.1E-01 6.1E-01 6.1E-01
Total PCB TEQ pg/g 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND

alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 0 0 1.1E+00 1.1E+00 1.1E+00 1.1E+00
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 4.0E+00 4.0E+00 4.0E+00 4.0E+00
Total DDT ug/kg 1 0 0 6.9E+00 6.9E+00 6.9E+00 6.9E+00
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 0 0 1.1E+00 1.1E+00 1.1E+00 1.1E+00

RM: 3, Station: 03R004 WB Metals  
Aluminum mg/kg 1 0 0 1.1E+02 1.1E+02 Fewer than 5 detects 1.1E+02 1.1E+02
Antimony mg/kg 1 0 0 1.4E-02 1.4E-02 1.4E-02 1.4E-02
Arsenic, inorganic mg/kg 1 0 0 3.6E-02 3.6E-02 3.6E-02 3.6E-02
Cadmium mg/kg 1 0 0 2.0E-02 2.0E-02 2.0E-02 2.0E-02
Chromium mg/kg 1 0 0 6.0E-01 6.0E-01 6.0E-01 6.0E-01
Copper mg/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Lead mg/kg 1 0 0 1.0E-01 1.0E-01 1.0E-01 1.0E-01
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Manganese mg/kg 1 0 0 9.0E+01 9.0E+01 9.0E+01 9.0E+01
Mercury mg/kg 1 0 0 2.5E-02 2.5E-02 2.5E-02 2.5E-02
Nickel mg/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 4.6E-02 4.6E-02 4.6E-02 4.6E-02
Thallium mg/kg 1 0 0 3.0E-03 3.0E-03 3.0E-03 3.0E-03
Zinc mg/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 0 0 1.9E+02 1.9E+02 1.9E+02 1.9E+02
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 0 0 5.2E+02 5.2E+02 5.2E+02 5.2E+02
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 1 0 ND ND ND ND
Total PCB Congeners pg/g 1 0 0 3.2E+04 3.2E+04 3.2E+04 3.2E+04
Total PCBs, Adjusted pg/g 1 0 0 2.7E+04 2.7E+04 2.7E+04 2.7E+04
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 6.1E-01 6.1E-01 6.1E-01 6.1E-01
Total PCB TEQ pg/g 1 0 0 1.1E+00 1.1E+00 1.1E+00 1.1E+00
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND

alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 4.2E+00 4.2E+00 4.2E+00 4.2E+00
Total DDT ug/kg 1 0 0 5.2E+00 5.2E+00 5.2E+00 5.2E+00
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 0 0 3.1E+00 3.1E+00 3.1E+00 3.1E+00

RM: 3, Station: 03R005 WB Metals  
Aluminum mg/kg 1 0 0 6.6E+01 6.6E+01 Fewer than 5 detects 6.6E+01 6.6E+01
Antimony mg/kg 1 0 0 1.5E-02 1.5E-02 1.5E-02 1.5E-02
Arsenic, inorganic mg/kg 1 0 0 3.0E-02 3.0E-02 3.0E-02 3.0E-02
Cadmium mg/kg 1 0 0 3.0E-02 3.0E-02 3.0E-02 3.0E-02
Chromium mg/kg 1 0 0 3.0E-01 3.0E-01 3.0E-01 3.0E-01
Copper mg/kg 1 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Lead mg/kg 1 0 0 1.5E-01 1.5E-01 1.5E-01 1.5E-01
Manganese mg/kg 1 0 0 1.9E+02 1.9E+02 1.9E+02 1.9E+02
Mercury mg/kg 1 0 0 2.2E-02 2.2E-02 2.2E-02 2.2E-02
Nickel mg/kg 1 0 0 3.0E-01 3.0E-01 3.0E-01 3.0E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 1.5E-02 1.5E-02 1.5E-02 1.5E-02
Thallium mg/kg 1 0 0 2.1E-03 2.1E-03 2.1E-03 2.1E-03
Zinc mg/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 13 of 50



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 0 0 2.8E+02 2.8E+02 2.8E+02 2.8E+02
Total PCB Congeners pg/g 1 0 0 2.1E+05 2.1E+05 2.1E+05 2.1E+05
Total PCBs, Adjusted pg/g 1 0 0 1.9E+05 1.9E+05 1.9E+05 1.9E+05
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 5.9E-01 5.9E-01 5.9E-01 5.9E-01
Total PCB TEQ pg/g 1 0 0 2.7E+00 2.7E+00 2.7E+00 2.7E+00
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 0 0 2.8E+00 2.8E+00 2.8E+00 2.8E+00
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 4.0E+00 4.0E+00 4.0E+00 4.0E+00
Total DDT ug/kg 1 1 0 ND ND ND ND
Total Chlordane ug/kg 1 0 0 3.0E+00 3.0E+00 3.0E+00 3.0E+00
Total Endosulfan ug/kg 1 0 0 1.6E+00 1.6E+00 1.6E+00 1.6E+00

RM: 3, Station: 03R032 WB Metals  
Aluminum mg/kg 1 0 0 5.9E+01 5.9E+01 Fewer than 5 detects 5.9E+01 5.9E+01
Antimony mg/kg 1 0 0 6.0E-03 6.0E-03 6.0E-03 6.0E-03
Arsenic, inorganic mg/kg 1 0 0 4.5E-02 4.5E-02 4.5E-02 4.5E-02
Cadmium mg/kg 1 0 0 1.2E-02 1.2E-02 1.2E-02 1.2E-02
Chromium mg/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Copper mg/kg 1 0 0 1.3E+01 1.3E+01 1.3E+01 1.3E+01
Lead mg/kg 1 0 0 4.1E-02 4.1E-02 4.1E-02 4.1E-02
Manganese mg/kg 1 0 0 1.3E+02 1.3E+02 1.3E+02 1.3E+02
Mercury mg/kg 1 0 0 2.8E-02 2.8E-02 2.8E-02 2.8E-02
Nickel mg/kg 1 0 0 3.8E-01 3.8E-01 3.8E-01 3.8E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 3.5E-02 3.5E-02 3.5E-02 3.5E-02
Thallium mg/kg 1 0 0 4.0E-03 4.0E-03 4.0E-03 4.0E-03
Zinc mg/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 1 0 ND ND ND ND
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND

alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 3.9E+00 3.9E+00 3.9E+00 3.9E+00
Total DDT ug/kg 1 0 0 3.6E+00 3.6E+00 3.6E+00 3.6E+00
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 4, Station: 04R002 WB Metals  
Aluminum mg/kg 1 0 0 8.6E+01 8.6E+01 Fewer than 5 detects 8.6E+01 8.6E+01
Antimony mg/kg 1 0 0 9.0E-03 9.0E-03 9.0E-03 9.0E-03
Arsenic, inorganic mg/kg 1 0 0 3.9E-02 3.9E-02 3.9E-02 3.9E-02
Cadmium mg/kg 1 0 0 2.2E-02 2.2E-02 2.2E-02 2.2E-02
Chromium mg/kg 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Copper mg/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Lead mg/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Manganese mg/kg 1 0 0 1.2E+02 1.2E+02 1.2E+02 1.2E+02
Mercury mg/kg 1 0 0 3.5E-02 3.5E-02 3.5E-02 3.5E-02
Nickel mg/kg 1 0 0 2.8E-01 2.8E-01 2.8E-01 2.8E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 4.3E-02 4.3E-02 4.3E-02 4.3E-02
Thallium mg/kg 1 0 0 2.5E-03 2.5E-03 2.5E-03 2.5E-03
Zinc mg/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 1 0 ND ND ND ND
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 4.5E+00 4.5E+00 4.5E+00 4.5E+00
Total DDT ug/kg 1 0 0 2.4E+00 2.4E+00 2.4E+00 2.4E+00
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

RM: 4, Station: 04R003 WB Metals  
Aluminum mg/kg 1 0 0 6.3E+01 6.3E+01 Fewer than 5 detects 6.3E+01 6.3E+01
Antimony mg/kg 1 0 0 1.0E-02 1.0E-02 1.0E-02 1.0E-02
Arsenic, inorganic mg/kg 1 0 0 3.7E-02 3.7E-02 3.7E-02 3.7E-02
Cadmium mg/kg 1 0 0 2.5E-02 2.5E-02 2.5E-02 2.5E-02
Chromium mg/kg 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Copper mg/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Lead mg/kg 1 0 0 2.3E-01 2.3E-01 2.3E-01 2.3E-01
Manganese mg/kg 1 0 0 1.1E+02 1.1E+02 1.1E+02 1.1E+02
Mercury mg/kg 1 0 0 2.2E-02 2.2E-02 2.2E-02 2.2E-02
Nickel mg/kg 1 1 0 ND ND ND ND
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 4.7E-02 4.7E-02 4.7E-02 4.7E-02
Thallium mg/kg 1 0 0 2.4E-03 2.4E-03 2.4E-03 2.4E-03
Zinc mg/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 0 0 9.3E+01 9.3E+01 9.3E+01 9.3E+01
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 1 0 ND ND ND ND
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Total DDE ug/kg 1 0 0 7.2E+00 7.2E+00 7.2E+00 7.2E+00
Total DDT ug/kg 1 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 0 0 1.6E+00 1.6E+00 1.6E+00 1.6E+00

RM: 4, Station: 04R004 WB Metals  
Aluminum mg/kg 2 0 0 1.1E+02 1.3E+02 Fewer than 5 detects 1.1E+02 1.3E+02
Antimony mg/kg 2 0 0 8.0E-03 1.0E-02 8.0E-03 1.0E-02
Arsenic, inorganic mg/kg 2 0 0 3.7E-02 3.9E-02 3.7E-02 3.9E-02
Cadmium mg/kg 2 0 0 1.3E-02 1.3E-02 1.3E-02 1.3E-02
Chromium mg/kg 2 0 0 3.0E-01 4.0E-01 3.0E-01 4.0E-01
Copper mg/kg 2 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Lead mg/kg 2 0 0 1.0E-01 1.1E-01 1.0E-01 1.1E-01
Manganese mg/kg 2 0 0 1.6E+02 1.7E+02 1.6E+02 1.7E+02
Mercury mg/kg 2 0 0 3.1E-02 3.7E-02 3.1E-02 3.7E-02
Nickel mg/kg 2 0 0 3.1E-01 3.9E-01 3.1E-01 3.9E-01
Selenium mg/kg 2 2 0 ND ND ND ND
Silver mg/kg 2 0 0 2.8E-02 3.2E-02 2.8E-02 3.2E-02
Thallium mg/kg 2 0 0 2.8E-03 3.1E-03 2.8E-03 3.1E-03
Zinc mg/kg 2 0 0 1.5E+01 1.6E+01 1.5E+01 1.6E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 2 2 0 ND ND ND ND
Acenaphthene ug/kg 2 2 0 ND ND ND ND
Acenaphthylene ug/kg 2 2 0 ND ND ND ND
Anthracene ug/kg 2 2 0 ND ND ND ND
Benzo(a)anthracene ug/kg 2 2 0 ND ND ND ND
Benzo(a)pyrene ug/kg 2 2 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 2 2 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 2 2 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 2 2 0 ND ND ND ND
Chrysene ug/kg 2 2 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 2 2 0 ND ND ND ND
Fluoranthene ug/kg 2 1 0 7.8E+01 1.1E+02 7.8E+01 1.1E+02
Fluorene ug/kg 2 2 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 2 2 0 ND ND ND ND
Naphthalene ug/kg 2 2 0 ND ND ND ND
Phenanthrene ug/kg 2 2 0 ND ND ND ND
Pyrene ug/kg 2 1 0 4.3E+01 6.0E+01 4.3E+01 6.0E+01
Phthalates      
Butylbenzyl phthalate ug/kg 2 2 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 2 2 0 ND ND ND ND
Hexachlorobenzene ug/kg 2 2 0 ND ND ND ND
Hexachlorobutadiene ug/kg 2 2 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 2 2 0 ND ND ND ND
Pentachlorophenol ug/kg 2 2 0 ND ND ND ND
Phenol ug/kg 2 2 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 2 2 0 ND ND ND ND
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 2 2 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 2 2 0 ND ND ND ND
Dieldrin ug/kg 2 2 0 ND ND ND ND
Endrin ug/kg 2 2 0 ND ND ND ND
Heptachlor epoxide ug/kg 2 2 0 ND ND ND ND
Total DDD ug/kg 2 2 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Total DDE ug/kg 2 0 0 5.0E+00 7.4E+00 5.0E+00 7.4E+00
Total DDT ug/kg 2 1 0 1.6E+00 2.6E+00 1.6E+00 2.6E+00
Total Chlordane ug/kg 2 1 0 2.6E+00 4.7E+00 2.6E+00 4.7E+00
Total Endosulfan ug/kg 2 2 0 ND ND ND ND

RM: 5, Station: 05R001 WB Metals  
Aluminum mg/kg 1 0 0 8.9E+01 8.9E+01 Fewer than 5 detects 8.9E+01 8.9E+01
Antimony mg/kg 1 0 0 6.0E-03 6.0E-03 6.0E-03 6.0E-03
Arsenic, inorganic mg/kg 1 0 0 3.5E-02 3.5E-02 3.5E-02 3.5E-02
Cadmium mg/kg 1 0 0 9.0E-03 9.0E-03 9.0E-03 9.0E-03
Chromium mg/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Copper mg/kg 1 0 0 1.3E+01 1.3E+01 1.3E+01 1.3E+01
Lead mg/kg 1 0 0 8.3E-02 8.3E-02 8.3E-02 8.3E-02
Manganese mg/kg 1 0 0 1.1E+02 1.1E+02 1.1E+02 1.1E+02
Mercury mg/kg 1 0 0 3.1E-02 3.1E-02 3.1E-02 3.1E-02
Nickel mg/kg 1 0 0 2.9E-01 2.9E-01 2.9E-01 2.9E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 2.8E-02 2.8E-02 2.8E-02 2.8E-02
Thallium mg/kg 1 0 0 2.5E-03 2.5E-03 2.5E-03 2.5E-03
Zinc mg/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND

Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 1 0 ND ND ND ND
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 5.7E+00 5.7E+00 5.7E+00 5.7E+00
Total DDT ug/kg 1 0 0 2.2E+00 2.2E+00 2.2E+00 2.2E+00
Total Chlordane ug/kg 1 0 0 3.9E+00 3.9E+00 3.9E+00 3.9E+00
Total Endosulfan ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00

RM: 5, Station: 05R003 WB Metals  
Aluminum mg/kg 1 0 0 9.7E+01 9.7E+01 Fewer than 5 detects 9.7E+01 9.7E+01
Antimony mg/kg 1 0 0 2.0E-02 2.0E-02 2.0E-02 2.0E-02
Arsenic, inorganic mg/kg 1 0 0 3.5E-02 3.5E-02 3.5E-02 3.5E-02
Cadmium mg/kg 1 0 0 3.6E-02 3.6E-02 3.6E-02 3.6E-02
Chromium mg/kg 1 0 0 9.0E-01 9.0E-01 9.0E-01 9.0E-01
Copper mg/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Lead mg/kg 1 0 0 1.1E-01 1.1E-01 1.1E-01 1.1E-01
Manganese mg/kg 1 0 0 1.1E+02 1.1E+02 1.1E+02 1.1E+02
Mercury mg/kg 1 0 0 3.9E-02 3.9E-02 3.9E-02 3.9E-02
Nickel mg/kg 1 0 0 5.9E-01 5.9E-01 5.9E-01 5.9E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 2.4E-02 2.4E-02 2.4E-02 2.4E-02
Thallium mg/kg 1 0 0 3.3E-03 3.3E-03 3.3E-03 3.3E-03
Zinc mg/kg 1 0 0 1.9E+01 1.9E+01 1.9E+01 1.9E+01
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 0 0 2.7E+01 2.7E+01 2.7E+01 2.7E+01
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND

alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 8.0E+00 8.0E+00 8.0E+00 8.0E+00
Total DDT ug/kg 1 1 0 ND ND ND ND
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00

RM: 5, Station: CR05W WB Metals  
Aluminum mg/kg 1 0 0 8.1E+01 8.1E+01 Fewer than 5 detects 8.1E+01 8.1E+01
Antimony mg/kg 1 1 0 ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 3.0E-02 3.0E-02 3.0E-02 3.0E-02
Cadmium mg/kg 1 0 0 1.9E-02 1.9E-02 1.9E-02 1.9E-02
Chromium mg/kg 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Copper mg/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Lead mg/kg 1 0 0 1.1E-01 1.1E-01 1.1E-01 1.1E-01
Manganese mg/kg 1 0 0 9.3E+01 9.3E+01 9.3E+01 9.3E+01
Mercury mg/kg 1 0 0 3.4E-02 3.4E-02 3.4E-02 3.4E-02
Nickel mg/kg 1 0 0 2.9E-01 2.9E-01 2.9E-01 2.9E-01
Selenium mg/kg 1 0 0 2.1E-01 2.1E-01 2.1E-01 2.1E-01
Silver mg/kg 1 1 0 ND ND ND ND
Thallium mg/kg 1 1 0 ND ND ND ND
Zinc mg/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Butyltins  
Butyltin ion ug/kg 1 0 0 3.6E-01 3.6E-01 3.6E-01 3.6E-01
Dibutyltin ion ug/kg 1 0 0 3.9E-01 3.9E-01 3.9E-01 3.9E-01
Tributyltin ion ug/kg 1 0 0 7.0E-01 7.0E-01 7.0E-01 7.0E-01
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 0 0 3.2E-01 3.2E-01 3.2E-01 3.2E-01
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 0 0 5.4E-01 5.4E-01 5.4E-01 5.4E-01
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 0 0 2.1E-01 2.1E-01 2.1E-01 2.1E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Naphthalene ug/kg 1 0 0 6.0E-01 6.0E-01 6.0E-01 6.0E-01
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 0 0 1.3E-01 1.3E-01 1.3E-01 1.3E-01
Hexachlorobenzene ug/kg 1 0 0 4.2E-02 4.2E-02 4.2E-02 4.2E-02
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 0 0 4.5E+01 4.5E+01 4.5E+01 4.5E+01
Polychlorinated Biphenyls  
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 1.0E+04 1.0E+04 1.0E+04 1.0E+04
Total PCBs, Adjusted pg/g 1 0 0 7.4E+03 7.4E+03 7.4E+03 7.4E+03
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 2.1E-01 2.1E-01 2.1E-01 2.1E-01
Total PCB TEQ pg/g 1 0 0 3.3E-01 3.3E-01 3.3E-01 3.3E-01
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 0 0 1.4E-02 1.4E-02 1.4E-02 1.4E-02
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 0 0 2.9E-01 2.9E-01 2.9E-01 2.9E-01
Total DDE ug/kg 1 0 0 1.6E+00 1.6E+00 1.6E+00 1.6E+00
Total DDT ug/kg 1 1 0 ND ND ND ND
Total Chlordane ug/kg 1 0 0 2.6E-01 2.6E-01 2.6E-01 2.6E-01
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 6, Station: 06R001 WB Metals  
Aluminum mg/kg 1 0 0 1.1E+02 1.1E+02 Fewer than 5 detects 1.1E+02 1.1E+02
Antimony mg/kg 1 1 0 ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 3.2E-02 3.2E-02 3.2E-02 3.2E-02
Cadmium mg/kg 1 0 0 1.1E-02 1.1E-02 1.1E-02 1.1E-02
Chromium mg/kg 1 0 0 9.0E-01 9.0E-01 9.0E-01 9.0E-01
Copper mg/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Lead mg/kg 1 0 0 7.1E-02 7.1E-02 7.1E-02 7.1E-02
Manganese mg/kg 1 0 0 1.2E+02 1.2E+02 1.2E+02 1.2E+02
Mercury mg/kg 1 0 0 4.1E-02 4.1E-02 4.1E-02 4.1E-02
Nickel mg/kg 1 0 0 5.1E-01 5.1E-01 5.1E-01 5.1E-01
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 3.2E-02 3.2E-02 3.2E-02 3.2E-02
Thallium mg/kg 1 0 0 2.0E-03 2.0E-03 2.0E-03 2.0E-03
Zinc mg/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 1 0 ND ND ND ND
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND

alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 5.1E+00 5.1E+00 5.1E+00 5.1E+00
Total DDT ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 0 0 2.1E+00 2.1E+00 2.1E+00 2.1E+00

RM: 6, Station: 06R004 WB Metals  
Aluminum mg/kg 2 0 0 1.4E+02 1.5E+02 Fewer than 5 detects 1.4E+02 1.5E+02
Antimony mg/kg 2 0 0 6.0E-03 6.0E-03 6.0E-03 6.0E-03
Arsenic, inorganic mg/kg 2 0 0 3.7E-02 3.8E-02 3.7E-02 3.8E-02
Cadmium mg/kg 2 0 0 1.9E-02 2.0E-02 1.9E-02 2.0E-02
Chromium mg/kg 2 0 0 6.5E-01 8.0E-01 6.5E-01 8.0E-01
Copper mg/kg 2 0 0 1.5E+01 1.6E+01 1.5E+01 1.6E+01
Lead mg/kg 2 0 0 8.5E-02 8.8E-02 8.5E-02 8.8E-02
Manganese mg/kg 2 0 0 2.0E+02 2.1E+02 2.0E+02 2.1E+02
Mercury mg/kg 2 0 0 3.2E-02 3.4E-02 3.2E-02 3.4E-02
Nickel mg/kg 2 0 0 4.6E-01 5.0E-01 4.6E-01 5.0E-01
Selenium mg/kg 2 2 0 ND ND ND ND
Silver mg/kg 2 0 0 3.0E-02 3.1E-02 3.0E-02 3.1E-02
Thallium mg/kg 2 0 0 3.5E-03 3.7E-03 3.5E-03 3.7E-03
Zinc mg/kg 2 0 0 1.9E+01 2.0E+01 1.9E+01 2.0E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 2 2 0 ND ND ND ND
Acenaphthene ug/kg 2 2 0 ND ND ND ND
Acenaphthylene ug/kg 2 2 0 ND ND ND ND
Anthracene ug/kg 2 2 0 ND ND ND ND
Benzo(a)anthracene ug/kg 2 1 0 4.8E+01 8.0E+01 4.8E+01 8.0E+01
Benzo(a)pyrene ug/kg 2 2 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 2 2 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 2 2 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 2 2 0 ND ND ND ND
Chrysene ug/kg 2 1 0 5.2E+01 8.7E+01 5.2E+01 8.7E+01
Dibenzo(a,h)anthracene ug/kg 2 2 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Fluoranthene ug/kg 2 1 0 7.3E+01 1.3E+02 7.3E+01 1.3E+02
Fluorene ug/kg 2 2 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 2 2 0 ND ND ND ND
Naphthalene ug/kg 2 2 0 ND ND ND ND
Phenanthrene ug/kg 2 1 0 5.7E+01 9.7E+01 5.7E+01 9.7E+01
Pyrene ug/kg 2 1 0 5.4E+01 8.3E+01 5.4E+01 8.3E+01
Phthalates      
Butylbenzyl phthalate ug/kg 2 2 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 2 2 0 ND ND ND ND
Hexachlorobenzene ug/kg 2 2 0 ND ND ND ND
Hexachlorobutadiene ug/kg 2 2 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 2 2 0 ND ND ND ND
Pentachlorophenol ug/kg 2 2 0 ND ND ND ND
Phenol ug/kg 2 2 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 2 2 0 ND ND ND ND
Total PCB Congeners pg/g 2 0 0 1.6E+04 1.7E+04 1.6E+04 1.7E+04
Total PCBs, Adjusted pg/g 2 0 0 1.4E+04 1.5E+04 1.4E+04 1.5E+04
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 2 0 0 1.3E+00 1.4E+00 1.3E+00 1.4E+00
Total PCB TEQ pg/g 2 0 0 3.0E-01 3.5E-01 3.0E-01 3.5E-01
Pesticides  
Aldrin ug/kg 2 2 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 2 2 0 ND ND ND ND
Dieldrin ug/kg 2 2 0 ND ND ND ND
Endrin ug/kg 2 2 0 ND ND ND ND
Heptachlor epoxide ug/kg 2 2 0 ND ND ND ND
Total DDD ug/kg 2 0 0 6.8E+00 1.0E+01 6.8E+00 1.0E+01
Total DDE ug/kg 2 0 0 6.6E+00 9.3E+00 6.6E+00 9.3E+00
Total DDT ug/kg 2 0 0 2.4E+00 3.1E+00 2.4E+00 3.1E+00
Total Chlordane ug/kg 2 2 0 ND ND ND ND
Total Endosulfan ug/kg 2 2 0 ND ND ND ND

RM: 6, Station: CR06W WB Metals  
Aluminum mg/kg 1 0 0 1.4E+02 1.4E+02 Fewer than 5 detects 1.4E+02 1.4E+02
Antimony mg/kg 1 1 0 ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 3.4E-02 3.4E-02 3.4E-02 3.4E-02
Cadmium mg/kg 1 0 0 9.0E-03 9.0E-03 9.0E-03 9.0E-03
Chromium mg/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Copper mg/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Lead mg/kg 1 0 0 9.8E-02 9.8E-02 9.8E-02 9.8E-02
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Manganese mg/kg 1 0 0 1.7E+02 1.7E+02 1.7E+02 1.7E+02
Mercury mg/kg 1 0 0 3.9E-02 3.9E-02 3.9E-02 3.9E-02
Nickel mg/kg 1 0 0 4.8E-01 4.8E-01 4.8E-01 4.8E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 1 0 ND ND ND ND
Thallium mg/kg 1 1 0 ND ND ND ND
Zinc mg/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Butyltins  
Butyltin ion ug/kg 1 0 0 4.6E+00 4.6E+00 4.6E+00 4.6E+00
Dibutyltin ion ug/kg 1 0 0 3.3E+02 3.3E+02 3.3E+02 3.3E+02
Tributyltin ion ug/kg 1 0 0 2.3E+00 2.3E+00 2.3E+00 2.3E+00
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 0 0 1.1E+00 1.1E+00 1.1E+00 1.1E+00
Acenaphthene ug/kg 1 0 0 4.2E+00 4.2E+00 4.2E+00 4.2E+00
Acenaphthylene ug/kg 1 0 0 1.1E+00 1.1E+00 1.1E+00 1.1E+00
Anthracene ug/kg 1 0 0 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Benzo(a)anthracene ug/kg 1 0 0 7.5E+00 7.5E+00 7.5E+00 7.5E+00
Benzo(a)pyrene ug/kg 1 0 0 7.5E+00 7.5E+00 7.5E+00 7.5E+00
Benzo(b)fluoranthene ug/kg 1 0 0 5.3E+00 5.3E+00 5.3E+00 5.3E+00
Benzo(g,h,i)perylene ug/kg 1 0 0 5.6E+00 5.6E+00 5.6E+00 5.6E+00
Benzo(k)fluoranthene ug/kg 1 0 0 5.0E+00 5.0E+00 5.0E+00 5.0E+00
Chrysene ug/kg 1 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Dibenzo(a,h)anthracene ug/kg 1 0 0 7.1E-01 7.1E-01 7.1E-01 7.1E-01
Fluoranthene ug/kg 1 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Fluorene ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Indeno(1,2,3-cd)pyrene ug/kg 1 0 0 5.3E+00 5.3E+00 5.3E+00 5.3E+00
Naphthalene ug/kg 1 0 0 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Phenanthrene ug/kg 1 0 0 7.6E+00 7.6E+00 7.6E+00 7.6E+00
Pyrene ug/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 0 0 3.5E-01 3.5E-01 3.5E-01 3.5E-01
Hexachlorobenzene ug/kg 1 0 0 5.1E-02 5.1E-02 5.1E-02 5.1E-02
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 0 0 6.1E+01 6.1E+01 6.1E+01 6.1E+01
Polychlorinated Biphenyls  
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 4.4E+04 4.4E+04 4.4E+04 4.4E+04
Total PCBs, Adjusted pg/g 1 0 0 4.2E+04 4.2E+04 4.2E+04 4.2E+04
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 5.5E-01 5.5E-01 5.5E-01 5.5E-01
Total PCB TEQ pg/g 1 0 0 3.2E-01 3.2E-01 3.2E-01 3.2E-01
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 0 0 1.5E-02 1.5E-02 1.5E-02 1.5E-02
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 0 0 7.4E-01 7.4E-01 7.4E-01 7.4E-01
Total DDE ug/kg 1 0 0 2.1E+00 2.1E+00 2.1E+00 2.1E+00
Total DDT ug/kg 1 0 0 1.2E-01 1.2E-01 1.2E-01 1.2E-01
Total Chlordane ug/kg 1 0 0 1.7E-01 1.7E-01 1.7E-01 1.7E-01
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 7, Station: 07R003 WB Metals  
Aluminum mg/kg 1 0 0 9.8E+01 9.8E+01 Fewer than 5 detects 9.8E+01 9.8E+01
Antimony mg/kg 1 1 0 ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 3.0E-02 3.0E-02 3.0E-02 3.0E-02
Cadmium mg/kg 1 0 0 1.5E-02 1.5E-02 1.5E-02 1.5E-02
Chromium mg/kg 1 0 0 3.0E-01 3.0E-01 3.0E-01 3.0E-01
Copper mg/kg 1 0 0 1.4E+01 1.4E+01 1.4E+01 1.4E+01
Lead mg/kg 1 0 0 9.1E-02 9.1E-02 9.1E-02 9.1E-02
Manganese mg/kg 1 0 0 1.2E+02 1.2E+02 1.2E+02 1.2E+02
Mercury mg/kg 1 0 0 3.0E-02 3.0E-02 3.0E-02 3.0E-02
Nickel mg/kg 1 0 0 3.0E-01 3.0E-01 3.0E-01 3.0E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 1.9E-02 1.9E-02 1.9E-02 1.9E-02
Thallium mg/kg 1 0 0 2.4E-03 2.4E-03 2.4E-03 2.4E-03
Zinc mg/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 30 of 50



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 0 0 3.9E+01 3.9E+01 3.9E+01 3.9E+01
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 0 0 4.1E+00 4.1E+00 4.1E+00 4.1E+00
Total DDE ug/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Total DDT ug/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 7, Station: 07R004 WB Metals  
Aluminum mg/kg 1 0 0 2.0E+02 2.0E+02 Fewer than 5 detects 2.0E+02 2.0E+02
Antimony mg/kg 1 0 0 9.0E-03 9.0E-03 9.0E-03 9.0E-03
Arsenic, inorganic mg/kg 1 0 0 5.0E-02 5.0E-02 5.0E-02 5.0E-02
Cadmium mg/kg 1 0 0 1.6E-02 1.6E-02 1.6E-02 1.6E-02
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Chromium mg/kg 1 0 0 9.0E-01 9.0E-01 9.0E-01 9.0E-01
Copper mg/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Lead mg/kg 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Manganese mg/kg 1 0 0 1.7E+02 1.7E+02 1.7E+02 1.7E+02
Mercury mg/kg 1 0 0 3.6E-02 3.6E-02 3.6E-02 3.6E-02
Nickel mg/kg 1 0 0 5.5E-01 5.5E-01 5.5E-01 5.5E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 3.9E-02 3.9E-02 3.9E-02 3.9E-02
Thallium mg/kg 1 0 0 3.2E-03 3.2E-03 3.2E-03 3.2E-03
Zinc mg/kg 1 0 0 1.9E+01 1.9E+01 1.9E+01 1.9E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 1 0 ND ND ND ND
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 6.9E+00 6.9E+00 6.9E+00 6.9E+00
Total DDT ug/kg 1 0 0 2.0E+00 2.0E+00 2.0E+00 2.0E+00
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 0 0 2.2E+00 2.2E+00 2.2E+00 2.2E+00

RM: 7, Station: 07R006 WB Metals  
Aluminum mg/kg 1 0 0 5.9E+01 5.9E+01 Fewer than 5 detects 5.9E+01 5.9E+01
Antimony mg/kg 1 0 0 6.0E-03 6.0E-03 6.0E-03 6.0E-03
Arsenic, inorganic mg/kg 1 0 0 3.2E-02 3.2E-02 3.2E-02 3.2E-02
Cadmium mg/kg 1 0 0 9.0E-03 9.0E-03 9.0E-03 9.0E-03
Chromium mg/kg 1 0 0 5.4E-01 5.4E-01 5.4E-01 5.4E-01
Copper mg/kg 1 0 0 1.3E+01 1.3E+01 1.3E+01 1.3E+01
Lead mg/kg 1 0 0 2.4E-01 2.4E-01 2.4E-01 2.4E-01
Manganese mg/kg 1 0 0 1.3E+02 1.3E+02 1.3E+02 1.3E+02
Mercury mg/kg 1 0 0 2.4E-02 2.4E-02 2.4E-02 2.4E-02
Nickel mg/kg 1 0 0 8.3E-01 8.3E-01 8.3E-01 8.3E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 3.2E-02 3.2E-02 3.2E-02 3.2E-02
Thallium mg/kg 1 0 0 2.2E-03 2.2E-03 2.2E-03 2.2E-03
Zinc mg/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 0 0 4.5E+01 4.5E+01 4.5E+01 4.5E+01
Total PCB Congeners pg/g 1 0 0 2.8E+04 2.8E+04 2.8E+04 2.8E+04
Total PCBs, Adjusted pg/g 1 0 0 2.5E+04 2.5E+04 2.5E+04 2.5E+04
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Total PCB TEQ pg/g 1 0 0 7.5E-01 7.5E-01 7.5E-01 7.5E-01
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND

alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 0 0 2.1E+01 2.1E+01 2.1E+01 2.1E+01
Total DDE ug/kg 1 0 0 5.2E+01 5.2E+01 5.2E+01 5.2E+01
Total DDT ug/kg 1 0 0 1.3E+01 1.3E+01 1.3E+01 1.3E+01
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

RM: 8, Station: 08R001 WB Metals  
Aluminum mg/kg 1 0 0 6.8E+01 6.8E+01 Fewer than 5 detects 6.8E+01 6.8E+01
Antimony mg/kg 1 0 0 7.0E-03 7.0E-03 7.0E-03 7.0E-03
Arsenic, inorganic mg/kg 1 0 0 3.5E-02 3.5E-02 3.5E-02 3.5E-02
Cadmium mg/kg 1 0 0 1.3E-02 1.3E-02 1.3E-02 1.3E-02
Chromium mg/kg 1 0 0 2.8E-01 2.8E-01 2.8E-01 2.8E-01
Copper mg/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Lead mg/kg 1 0 0 7.6E-02 7.6E-02 7.6E-02 7.6E-02
Manganese mg/kg 1 0 0 1.2E+02 1.2E+02 1.2E+02 1.2E+02
Mercury mg/kg 1 0 0 2.2E-02 2.2E-02 2.2E-02 2.2E-02
Nickel mg/kg 1 0 0 2.8E-01 2.8E-01 2.8E-01 2.8E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 2.4E-02 2.4E-02 2.4E-02 2.4E-02
Thallium mg/kg 1 0 0 2.4E-03 2.4E-03 2.4E-03 2.4E-03
Zinc mg/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Phenols  
4-Methylphenol ug/kg 1 0 0 3.3E+01 3.3E+01 3.3E+01 3.3E+01
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 0 0 5.9E+01 5.9E+01 5.9E+01 5.9E+01
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 6.8E+00 6.8E+00 6.8E+00 6.8E+00
Total DDT ug/kg 1 0 0 8.7E+00 8.7E+00 8.7E+00 8.7E+00
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 8, Station: 08R002 WB Metals  
Aluminum mg/kg 1 0 0 8.7E+01 8.7E+01 Fewer than 5 detects 8.7E+01 8.7E+01
Antimony mg/kg 1 0 0 5.0E-03 5.0E-03 5.0E-03 5.0E-03
Arsenic, inorganic mg/kg 1 0 0 2.8E-02 2.8E-02 2.8E-02 2.8E-02
Cadmium mg/kg 1 0 0 1.3E-02 1.3E-02 1.3E-02 1.3E-02
Chromium mg/kg 1 0 0 3.8E-01 3.8E-01 3.8E-01 3.8E-01
Copper mg/kg 1 0 0 1.0E+01 1.0E+01 1.0E+01 1.0E+01
Lead mg/kg 1 0 0 1.0E-01 1.0E-01 1.0E-01 1.0E-01
Manganese mg/kg 1 0 0 1.6E+02 1.6E+02 1.6E+02 1.6E+02
Mercury mg/kg 1 0 0 3.3E-02 3.3E-02 3.3E-02 3.3E-02
Nickel mg/kg 1 0 0 3.2E-01 3.2E-01 3.2E-01 3.2E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 1 0 ND ND ND ND
Thallium mg/kg 1 0 0 2.1E-03 2.1E-03 2.1E-03 2.1E-03
Zinc mg/kg 1 0 0 1.4E+01 1.4E+01 1.4E+01 1.4E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 3.5E+00 3.5E+00 3.5E+00 3.5E+00
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Total DDT ug/kg 1 0 0 3.4E+00 3.4E+00 3.4E+00 3.4E+00
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 8, Station: 08R003 WB Metals  
Aluminum mg/kg 1 0 0 6.7E+01 6.7E+01 Fewer than 5 detects 6.7E+01 6.7E+01
Antimony mg/kg 1 0 0 5.0E-03 5.0E-03 5.0E-03 5.0E-03
Arsenic, inorganic mg/kg 1 0 0 2.8E-02 2.8E-02 2.8E-02 2.8E-02
Cadmium mg/kg 1 0 0 1.6E-02 1.6E-02 1.6E-02 1.6E-02
Chromium mg/kg 1 0 0 4.1E-01 4.1E-01 4.1E-01 4.1E-01
Copper mg/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Lead mg/kg 1 0 0 7.6E-02 7.6E-02 7.6E-02 7.6E-02
Manganese mg/kg 1 0 0 7.2E+01 7.2E+01 7.2E+01 7.2E+01
Mercury mg/kg 1 0 0 2.2E-02 2.2E-02 2.2E-02 2.2E-02
Nickel mg/kg 1 0 0 2.7E-01 2.7E-01 2.7E-01 2.7E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 2.2E-02 2.2E-02 2.2E-02 2.2E-02
Thallium mg/kg 1 0 0 2.1E-03 2.1E-03 2.1E-03 2.1E-03
Zinc mg/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 38 of 50



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 0 0 1.3E+02 1.3E+02 1.3E+02 1.3E+02
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 0 0 4.3E+01 4.3E+01 4.3E+01 4.3E+01
Total PCB Congeners pg/g 1 0 0 3.9E+04 3.9E+04 3.9E+04 3.9E+04
Total PCBs, Adjusted pg/g 1 0 0 3.6E+04 3.6E+04 3.6E+04 3.6E+04
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 9.6E-01 9.6E-01 9.6E-01 9.6E-01
Total PCB TEQ pg/g 1 0 0 6.9E-01 6.9E-01 6.9E-01 6.9E-01
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 3.9E+00 3.9E+00 3.9E+00 3.9E+00
Total DDT ug/kg 1 1 0 ND ND ND ND
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 8, Station: CR08W WB Metals  
Aluminum mg/kg 1 0 0 1.4E+02 1.4E+02 Fewer than 5 detects 1.4E+02 1.4E+02
Antimony mg/kg 1 0 0 6.0E-03 6.0E-03 6.0E-03 6.0E-03
Arsenic, inorganic mg/kg 1 1 0 ND ND ND ND
Cadmium mg/kg 1 0 0 1.2E-02 1.2E-02 1.2E-02 1.2E-02
Chromium mg/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Copper mg/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Lead mg/kg 1 0 0 1.6E-01 1.6E-01 1.6E-01 1.6E-01
Manganese mg/kg 1 0 0 1.4E+02 1.4E+02 1.4E+02 1.4E+02
Mercury mg/kg 1 0 0 2.4E-02 2.4E-02 2.4E-02 2.4E-02
Nickel mg/kg 1 0 0 3.7E-01 3.7E-01 3.7E-01 3.7E-01
Selenium mg/kg 1 0 0 3.9E-01 3.9E-01 3.9E-01 3.9E-01
Silver mg/kg 1 1 0 ND ND ND ND
Thallium mg/kg 1 1 0 ND ND ND ND
Zinc mg/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Butyltins  
Butyltin ion ug/kg 1 0 0 2.8E-01 2.8E-01 2.8E-01 2.8E-01
Dibutyltin ion ug/kg 1 0 0 3.3E-01 3.3E-01 3.3E-01 3.3E-01
Tributyltin ion ug/kg 1 0 0 5.6E-01 5.6E-01 5.6E-01 5.6E-01
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 0 0 4.7E-01 4.7E-01 4.7E-01 4.7E-01
Acenaphthene ug/kg 1 0 0 9.9E-01 9.9E-01 9.9E-01 9.9E-01
Acenaphthylene ug/kg 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Anthracene ug/kg 1 0 0 4.3E-01 4.3E-01 4.3E-01 4.3E-01
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 0 0 2.8E-01 2.8E-01 2.8E-01 2.8E-01
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 0 0 8.1E-01 8.1E-01 8.1E-01 8.1E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 0 0 6.1E-01 6.1E-01 6.1E-01 6.1E-01
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 0 0 4.8E-01 4.8E-01 4.8E-01 4.8E-01
Hexachlorobenzene ug/kg 1 0 0 6.6E-02 6.6E-02 6.6E-02 6.6E-02
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 0 0 9.4E+01 9.4E+01 9.4E+01 9.4E+01
Polychlorinated Biphenyls  
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 3.0E+04 3.0E+04 3.0E+04 3.0E+04
Total PCBs, Adjusted pg/g 1 0 0 2.7E+04 2.7E+04 2.7E+04 2.7E+04
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 4.9E-01 4.9E-01 4.9E-01 4.9E-01
Total PCB TEQ pg/g 1 0 0 4.6E-01 4.6E-01 4.6E-01 4.6E-01
Pesticides  
Aldrin ug/kg 1 0 0 3.7E-02 3.7E-02 3.7E-02 3.7E-02
alpha-Hexachlorocyclohexane ug/kg 1 0 0 2.5E-03 2.5E-03 2.5E-03 2.5E-03
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Dieldrin ug/kg 1 0 0 4.7E-02 4.7E-02 4.7E-02 4.7E-02
Endrin ug/kg 1 0 0 1.2E-03 1.2E-03 1.2E-03 1.2E-03
Heptachlor epoxide ug/kg 1 0 0 1.8E-03 1.8E-03 1.8E-03 1.8E-03
Total DDD ug/kg 1 0 0 2.8E-01 2.8E-01 2.8E-01 2.8E-01
Total DDE ug/kg 1 0 0 4.4E+00 4.4E+00 4.4E+00 4.4E+00
Total DDT ug/kg 1 1 0 ND ND ND ND
Total Chlordane ug/kg 1 0 0 5.6E-01 5.6E-01 5.6E-01 5.6E-01
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 9, Station: 09R001 WB Metals  
Aluminum mg/kg 2 0 0 5.1E+01 6.8E+01 Fewer than 5 detects 5.1E+01 6.8E+01
Antimony mg/kg 2 0 0 5.5E-03 7.0E-03 5.5E-03 7.0E-03
Arsenic, inorganic mg/kg 2 0 0 3.0E-02 3.4E-02 3.0E-02 3.4E-02
Cadmium mg/kg 2 0 0 2.2E-02 2.3E-02 2.2E-02 2.3E-02
Chromium mg/kg 2 0 0 1.3E-01 1.6E-01 1.3E-01 1.6E-01
Copper mg/kg 2 0 0 1.6E+01 1.8E+01 1.6E+01 1.8E+01
Lead mg/kg 2 0 0 1.0E-01 1.1E-01 1.0E-01 1.1E-01
Manganese mg/kg 2 0 0 6.0E+01 6.1E+01 6.0E+01 6.1E+01
Mercury mg/kg 2 0 0 2.2E-02 2.3E-02 2.2E-02 2.3E-02
Nickel mg/kg 2 0 0 2.0E-01 2.2E-01 2.0E-01 2.2E-01
Selenium mg/kg 2 2 0 ND ND ND ND
Silver mg/kg 2 1 0 2.0E-02 3.1E-02 2.0E-02 3.1E-02
Thallium mg/kg 2 0 0 1.6E-03 1.7E-03 1.6E-03 1.7E-03
Zinc mg/kg 2 0 0 1.6E+01 1.7E+01 1.6E+01 1.7E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 2 2 0 ND ND ND ND
Acenaphthene ug/kg 2 2 0 ND ND ND ND
Acenaphthylene ug/kg 2 2 0 ND ND ND ND
Anthracene ug/kg 2 2 0 ND ND ND ND
Benzo(a)anthracene ug/kg 2 2 0 ND ND ND ND
Benzo(a)pyrene ug/kg 2 2 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 2 2 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 2 2 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 2 2 0 ND ND ND ND
Chrysene ug/kg 2 2 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 2 2 0 ND ND ND ND
Fluoranthene ug/kg 2 2 0 ND ND ND ND
Fluorene ug/kg 2 2 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 2 2 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Naphthalene ug/kg 2 2 0 ND ND ND ND
Phenanthrene ug/kg 2 2 0 ND ND ND ND
Pyrene ug/kg 2 2 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 2 2 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 2 2 0 ND ND ND ND
Hexachlorobenzene ug/kg 2 2 0 ND ND ND ND
Hexachlorobutadiene ug/kg 2 2 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 2 2 0 ND ND ND ND
Pentachlorophenol ug/kg 2 2 0 ND ND ND ND
Phenol ug/kg 2 2 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 2 0 0 4.8E+01 4.9E+01 4.8E+01 4.9E+01
Total PCB Congeners pg/g NA NA NA NA NA NA NA
Total PCBs, Adjusted pg/g NA NA NA NA NA NA NA
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g NA NA NA NA NA NA NA
Total PCB TEQ pg/g NA NA NA NA NA NA NA
Pesticides  
Aldrin ug/kg 2 2 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 2 2 0 ND ND ND ND
Dieldrin ug/kg 2 2 0 ND ND ND ND
Endrin ug/kg 2 2 0 ND ND ND ND
Heptachlor epoxide ug/kg 2 2 0 ND ND ND ND
Total DDD ug/kg 2 2 0 ND ND ND ND
Total DDE ug/kg 2 0 0 2.3E+00 2.4E+00 2.3E+00 2.4E+00
Total DDT ug/kg 2 2 0 ND ND ND ND
Total Chlordane ug/kg 2 2 0 ND ND ND ND
Total Endosulfan ug/kg 2 2 0 ND ND ND ND

RM: 9, Station: 09R002 WB Metals  
Aluminum mg/kg 1 0 0 6.6E+01 6.6E+01 Fewer than 5 detects 6.6E+01 6.6E+01
Antimony mg/kg 1 0 0 8.0E-03 8.0E-03 8.0E-03 8.0E-03
Arsenic, inorganic mg/kg 1 0 0 3.5E-02 3.5E-02 3.5E-02 3.5E-02
Cadmium mg/kg 1 0 0 1.1E-02 1.1E-02 1.1E-02 1.1E-02
Chromium mg/kg 1 0 0 2.6E-01 2.6E-01 2.6E-01 2.6E-01
Copper mg/kg 1 0 0 1.4E+01 1.4E+01 1.4E+01 1.4E+01
Lead mg/kg 1 0 0 9.8E-02 9.8E-02 9.8E-02 9.8E-02
Manganese mg/kg 1 0 0 1.5E+02 1.5E+02 1.5E+02 1.5E+02
Mercury mg/kg 1 0 0 3.0E-02 3.0E-02 3.0E-02 3.0E-02
Nickel mg/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 0 0 3.5E-02 3.5E-02 3.5E-02 3.5E-02
Thallium mg/kg 1 0 0 2.7E-03 2.7E-03 2.7E-03 2.7E-03
Zinc mg/kg 1 0 0 1.9E+01 1.9E+01 1.9E+01 1.9E+01
Butyltins  
Butyltin ion ug/kg NA NA NA NA NA NA NA
Dibutyltin ion ug/kg NA NA NA NA NA NA NA
Tributyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 1 0 ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 1 0 ND ND ND ND
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 1 0 ND ND ND ND
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 1 0 ND ND ND ND
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg 1 0 0 1.1E+02 1.1E+02 1.1E+02 1.1E+02
Total PCB Congeners pg/g 1 0 0 8.3E+04 8.3E+04 8.3E+04 8.3E+04
Total PCBs, Adjusted pg/g 1 0 0 7.9E+04 7.9E+04 7.9E+04 7.9E+04
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 7.5E-01 7.5E-01 7.5E-01 7.5E-01
Total PCB TEQ pg/g 1 0 0 9.1E-01 9.1E-01 9.1E-01 9.1E-01
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 1 0 ND ND ND ND
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 1 0 ND ND ND ND
Total DDE ug/kg 1 0 0 3.0E+00 3.0E+00 3.0E+00 3.0E+00
Total DDT ug/kg 1 1 0 ND ND ND ND
Total Chlordane ug/kg 1 1 0 ND ND ND ND
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 10, Station: CR10W WB Metals  
Aluminum mg/kg 1 0 0 7.2E+01 7.2E+01 Fewer than 5 detects 7.2E+01 7.2E+01
Antimony mg/kg 1 1 0 ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 3.4E-02 3.4E-02 3.4E-02 3.4E-02
Cadmium mg/kg 1 0 0 1.1E-02 1.1E-02 1.1E-02 1.1E-02
Chromium mg/kg 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Copper mg/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Lead mg/kg 1 0 0 1.5E-01 1.5E-01 1.5E-01 1.5E-01
Manganese mg/kg 1 0 0 9.9E+01 9.9E+01 9.9E+01 9.9E+01
Mercury mg/kg 1 0 0 3.3E-02 3.3E-02 3.3E-02 3.3E-02
Nickel mg/kg 1 0 0 3.1E-01 3.1E-01 3.1E-01 3.1E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 1 0 ND ND ND ND
Thallium mg/kg 1 1 0 ND ND ND ND
Zinc mg/kg 1 0 0 2.0E+01 2.0E+01 2.0E+01 2.0E+01
Butyltins  
Butyltin ion ug/kg 1 0 0 2.1E-01 2.1E-01 2.1E-01 2.1E-01
Dibutyltin ion ug/kg 1 1 0 ND ND ND ND
Tributyltin ion ug/kg 1 1 0 ND ND ND ND
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 0 0 3.5E-01 3.5E-01 3.5E-01 3.5E-01
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 0 0 1.5E-01 1.5E-01 1.5E-01 1.5E-01
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 0 0 2.5E-01 2.5E-01 2.5E-01 2.5E-01
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 0 0 3.6E-01 3.6E-01 3.6E-01 3.6E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 0 0 1.9E-01 1.9E-01 1.9E-01 1.9E-01
Hexachlorobenzene ug/kg 1 0 0 3.6E-02 3.6E-02 3.6E-02 3.6E-02
Hexachlorobutadiene ug/kg 1 0 0 1.9E-03 1.9E-03 1.9E-03 1.9E-03
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 0 0 5.6E+01 5.6E+01 5.6E+01 5.6E+01
Polychlorinated Biphenyls  
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 5.1E+04 5.1E+04 5.1E+04 5.1E+04
Total PCBs, Adjusted pg/g 1 0 0 4.2E+04 4.2E+04 4.2E+04 4.2E+04
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 2.3E-01 2.3E-01 2.3E-01 2.3E-01
Total PCB TEQ pg/g 1 0 0 7.1E-01 7.1E-01 7.1E-01 7.1E-01
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 0 0 2.8E-03 2.8E-03 2.8E-03 2.8E-03
Dieldrin ug/kg 1 0 0 1.5E-02 1.5E-02 1.5E-02 1.5E-02
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 ND ND ND ND
Total DDD ug/kg 1 0 0 6.5E-02 6.5E-02 6.5E-02 6.5E-02
Total DDE ug/kg 1 0 0 1.1E+00 1.1E+00 1.1E+00 1.1E+00
Total DDT ug/kg 1 1 0 ND ND ND ND
Total Chlordane ug/kg 1 0 0 1.7E-01 1.7E-01 1.7E-01 1.7E-01
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 11, Station: CR11E WB Metals  
Aluminum mg/kg 1 0 0 4.1E+01 4.1E+01 Fewer than 5 detects 4.1E+01 4.1E+01
Antimony mg/kg 1 1 0 ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 2.4E-02 2.4E-02 2.4E-02 2.4E-02
Cadmium mg/kg 1 0 0 2.2E-02 2.2E-02 2.2E-02 2.2E-02
Chromium mg/kg 1 0 0 1.5E-01 1.5E-01 1.5E-01 1.5E-01
Copper mg/kg 1 0 0 2.0E+01 2.0E+01 2.0E+01 2.0E+01
Lead mg/kg 1 0 0 1.4E-01 1.4E-01 1.4E-01 1.4E-01

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 45 of 50



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Manganese mg/kg 1 0 0 3.9E+01 3.9E+01 3.9E+01 3.9E+01
Mercury mg/kg 1 0 0 2.4E-02 2.4E-02 2.4E-02 2.4E-02
Nickel mg/kg 1 0 0 2.4E-01 2.4E-01 2.4E-01 2.4E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 1 0 ND ND ND ND
Thallium mg/kg 1 1 0 ND ND ND ND
Zinc mg/kg 1 0 0 2.0E+01 2.0E+01 2.0E+01 2.0E+01
Butyltins  
Butyltin ion ug/kg 1 0 0 2.2E-01 2.2E-01 2.2E-01 2.2E-01
Dibutyltin ion ug/kg 1 0 0 3.5E-01 3.5E-01 3.5E-01 3.5E-01
Tributyltin ion ug/kg 1 1 0 ND ND ND ND
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 0 0 1.5E-01 1.5E-01 1.5E-01 1.5E-01
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 0 0 1.1E-01 1.1E-01 1.1E-01 1.1E-01
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 0 0 2.2E-01 2.2E-01 2.2E-01 2.2E-01
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 0 0 2.3E-01 2.3E-01 2.3E-01 2.3E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 0 0 4.7E-01 4.7E-01 4.7E-01 4.7E-01
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 0 0 7.1E+01 7.1E+01 7.1E+01 7.1E+01
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 0 0 2.2E-01 2.2E-01 2.2E-01 2.2E-01
Hexachlorobenzene ug/kg 1 0 0 5.7E-02 5.7E-02 5.7E-02 5.7E-02
Hexachlorobutadiene ug/kg 1 1 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 0 0 4.7E+01 4.7E+01 4.7E+01 4.7E+01
Polychlorinated Biphenyls  
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 1.2E+06 1.2E+06 1.2E+06 1.2E+06
Total PCBs, Adjusted pg/g 1 0 0 1.1E+06 1.1E+06 1.1E+06 1.1E+06
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 6.1E-01 6.1E-01 6.1E-01 6.1E-01
Total PCB TEQ pg/g 1 0 0 5.1E+00 5.1E+00 5.1E+00 5.1E+00
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 ND ND ND ND
Dieldrin ug/kg 1 0 0 9.4E-03 9.4E-03 9.4E-03 9.4E-03
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 0 0 5.9E-04 5.9E-04 5.9E-04 5.9E-04
Total DDD ug/kg 1 0 0 3.7E-02 3.7E-02 3.7E-02 3.7E-02
Total DDE ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Total DDT ug/kg 1 1 0 ND ND ND ND
Total Chlordane ug/kg 1 0 0 3.4E-01 3.4E-01 3.4E-01 3.4E-01
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 12, Station: CR12W WB Metals  
Aluminum mg/kg 1 0 0 6.9E+01 6.9E+01 Fewer than 5 detects 6.9E+01 6.9E+01
Antimony mg/kg 1 1 0 ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 2.9E-02 2.9E-02 2.9E-02 2.9E-02
Cadmium mg/kg 1 0 0 1.0E-02 1.0E-02 1.0E-02 1.0E-02
Chromium mg/kg 1 0 0 3.0E-01 3.0E-01 3.0E-01 3.0E-01
Copper mg/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Lead mg/kg 1 0 0 7.9E-02 7.9E-02 7.9E-02 7.9E-02
Manganese mg/kg 1 0 0 6.9E+01 6.9E+01 6.9E+01 6.9E+01
Mercury mg/kg 1 0 0 2.7E-02 2.7E-02 2.7E-02 2.7E-02
Nickel mg/kg 1 0 0 2.7E-01 2.7E-01 2.7E-01 2.7E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 1 0 ND ND ND ND
Thallium mg/kg 1 1 0 ND ND ND ND
Zinc mg/kg 1 0 0 1.9E+01 1.9E+01 1.9E+01 1.9E+01
Butyltins  
Butyltin ion ug/kg 1 0 0 5.5E-01 5.5E-01 5.5E-01 5.5E-01
Dibutyltin ion ug/kg 1 1 0 5.6E-01 5.6E-01 5.6E-01 5.6E-01
Tributyltin ion ug/kg 1 1 0 1.6E+00 1.6E+00 1.6E+00 1.6E+00
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 1 0 2.3E-01 2.3E-01 2.3E-01 2.3E-01
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 0 0 1.7E-01 1.7E-01 1.7E-01 1.7E-01
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 0 0 1.4E-01 1.4E-01 1.4E-01 1.4E-01
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Benzo(k)fluoranthene ug/kg 1 0 0 ND ND ND ND
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 0 0 1.9E-01 1.9E-01 1.9E-01 1.9E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 0 0 5.4E-01 5.4E-01 5.4E-01 5.4E-01
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 0 0 ND ND ND ND
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 1 0 1.3E-01 1.3E-01 1.3E-01 1.3E-01
Hexachlorobenzene ug/kg 1 0 0 9.1E-02 9.1E-02 9.1E-02 9.1E-02
Hexachlorobutadiene ug/kg 1 1 0 1.7E-03 1.7E-03 1.7E-03 1.7E-03
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 0 0 ND ND ND ND
Polychlorinated Biphenyls  
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 7.4E+03 7.4E+03 7.4E+03 7.4E+03
Total PCBs, Adjusted pg/g 1 0 0 6.5E+03 6.5E+03 6.5E+03 6.5E+03
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 2.9E-01 2.9E-01 2.9E-01 2.9E-01
Total PCB TEQ pg/g 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 0 2.0E-03 2.0E-03 2.0E-03 2.0E-03
Dieldrin ug/kg 1 0 0 1.6E-02 1.6E-02 1.6E-02 1.6E-02
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 1 0 1.5E-03 1.5E-03 1.5E-03 1.5E-03
Total DDD ug/kg 1 0 0 6.3E-02 6.3E-02 6.3E-02 6.3E-02
Total DDE ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Total DDT ug/kg 1 1 0 ND ND ND ND
Total Chlordane ug/kg 1 0 0 2.4E-01 2.4E-01 2.4E-01 2.4E-01
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

RM: 12, Station: CR12E WB Metals  
Aluminum mg/kg 1 0 0 5.6E+01 5.6E+01 Fewer than 5 detects 5.6E+01 5.6E+01
Antimony mg/kg 1 1 0 ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 2.9E-02 2.9E-02 2.9E-02 2.9E-02
Cadmium mg/kg 1 0 0 1.1E-02 1.1E-02 1.1E-02 1.1E-02
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Chromium mg/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Copper mg/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Lead mg/kg 1 0 0 1.4E-01 1.4E-01 1.4E-01 1.4E-01
Manganese mg/kg 1 0 0 8.2E+01 8.2E+01 8.2E+01 8.2E+01
Mercury mg/kg 1 0 0 2.7E-02 2.7E-02 2.7E-02 2.7E-02
Nickel mg/kg 1 0 0 3.2E-01 3.2E-01 3.2E-01 3.2E-01
Selenium mg/kg 1 1 0 ND ND ND ND
Silver mg/kg 1 1 0 ND ND ND ND
Thallium mg/kg 1 1 0 ND ND ND ND
Zinc mg/kg 1 0 0 1.9E+01 1.9E+01 1.9E+01 1.9E+01
Butyltins  
Butyltin ion ug/kg 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Dibutyltin ion ug/kg 1 0 0 ND ND ND ND
Tributyltin ion ug/kg 1 0 0 ND ND ND ND
Polynuclear Aromatic Hydrocarbons  
2-Methylnaphthalene ug/kg 1 1 0 ND ND ND ND
Acenaphthene ug/kg 1 0 0 ND ND ND ND
Acenaphthylene ug/kg 1 1 0 ND ND ND ND
Anthracene ug/kg 1 0 0 1.2E-01 1.2E-01 1.2E-01 1.2E-01
Benzo(a)anthracene ug/kg 1 1 0 ND ND ND ND
Benzo(a)pyrene ug/kg 1 0 0 3.0E-01 3.0E-01 3.0E-01 3.0E-01
Benzo(b)fluoranthene ug/kg 1 1 0 ND ND ND ND
Benzo(g,h,i)perylene ug/kg 1 1 0 ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 0 5.7E-01 5.7E-01 5.7E-01 5.7E-01
Chrysene ug/kg 1 1 0 ND ND ND ND
Dibenzo(a,h)anthracene ug/kg 1 1 0 ND ND ND ND
Fluoranthene ug/kg 1 1 0 ND ND ND ND
Fluorene ug/kg 1 0 0 1.6E-01 1.6E-01 1.6E-01 1.6E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 0 ND ND ND ND
Naphthalene ug/kg 1 0 0 5.2E-01 5.2E-01 5.2E-01 5.2E-01
Phenanthrene ug/kg 1 1 0 ND ND ND ND
Pyrene ug/kg 1 1 0 ND ND ND ND
Phthalates      
Butylbenzyl phthalate ug/kg 1 1 0 2.7E+01 2.7E+01 2.7E+01 2.7E+01
Semi-Volatile Organic Compounds      
Dibenzofuran ug/kg 1 0 0 ND ND ND ND
Hexachlorobenzene ug/kg 1 0 0 8.5E-02 8.5E-02 8.5E-02 8.5E-02
Hexachlorobutadiene ug/kg 1 0 0 ND ND ND ND
Phenols  
4-Methylphenol ug/kg 1 1 0 ND ND ND ND
Pentachlorophenol ug/kg 1 1 0 ND ND ND ND
Phenol ug/kg 1 1 0 7.4E+01 7.4E+01 7.4E+01 7.4E+01
Polychlorinated Biphenyls  
Total Aroclors ug/kg NA NA NA NA NA NA NA
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TABLE 3-22
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish tissue  
Exposure Medium:  Crayfish, by Station

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Exposure Point 
Concentrationf

Exposure Pointa Total SamplesTissue Type Units
Non-Detects greater than 

Maximum Detected 
Concentrationd

95%  UCL

Total PCB Congeners pg/g 1 0 0 1.9E+04 1.9E+04 1.9E+04 1.9E+04
Total PCBs, Adjustedf pg/g 1 0 0 1.8E+04 1.8E+04 1.8E+04 1.8E+04
Dioxin/Furans  
Total Dioxin/Furan TEQ pg/g 1 0 0 4.9E-01 4.9E-01 4.9E-01 4.9E-01
Total PCB TEQ pg/g 1 0 0 5.1E-01 5.1E-01 5.1E-01 5.1E-01
Pesticides  
Aldrin ug/kg 1 1 0 ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 0 0 ND ND ND ND
Dieldrin ug/kg 1 0 0 1.1E-02 1.1E-02 1.1E-02 1.1E-02
Endrin ug/kg 1 1 0 ND ND ND ND
Heptachlor epoxide ug/kg 1 0 0 ND ND ND ND
Total DDD ug/kg 1 0 0 5.5E-02 5.5E-02 5.5E-02 5.5E-02
Total DDE ug/kg 1 0 0 2.4E+00 2.4E+00 2.4E+00 2.4E+00
Total DDT ug/kg 1 1 0 ND ND ND ND
Total Chlordane ug/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Total Endosulfan ug/kg 1 1 0 ND ND ND ND

Notes:
a
b Chemicals listed are analytes detected at least once within the Study Area.
c Total number of non-detects in the dataset. 
d Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
e Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
f

g
h

Abbreviations:
95% UCL = 95% Upper confidence limit on the mean.
DDD = Dichlorodiphenyldichloroethane.   
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
mg/kg = Milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not detected in the given exposure area.
PCB = Polychlorinated biphenyls.
pg/g = Picograms per gram.
RM = River mile.
SIL = Swan Island Lagoon.
TEQ = Toxic equivalents.
ug/kg = Micrograms per kilogram.
WB= Whole body.

Each crayfish sampling location is its own exposure area. 

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME 
concentrations is referred to as 95% UCL/Max exposure for the purposes of the BHHRA.
95% UCL not calculated for analytes with fewer than five detects.
"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.
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TABLE 3-23
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue 
Exposure Medium:  Crayfish, Study Area-Wide 

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Study Area-Wide WB Metals  
Aluminum mg/kg 31 0 0 9.4E+01 2.0E+02 normal  95% Student's-t UCL 1.1E+02 9.4E+01 1.1E+02
Antimony mg/kg 31 6 0 6.9E-03 2.0E-02 non-parametric 95% KM (Chebyshev) UCL 1.0E-02 6.9E-03 1.0E-02
Arsenic, inorganic mg/kg 31 1 0 3.4E-02 5.0E-02 normal  95% KM (t) UCL 3.6E-02 3.4E-02 3.6E-02
Cadmium mg/kg 31 0 0 1.8E-02 3.6E-02 gamma 95% Approximate Gamma UCL 2.0E-02 1.8E-02 2.0E-02
Chromium mg/kg 31 0 0 4.3E-01 9.0E-01 gamma  95% Approximate Gamma UCL 5.2E-01 4.3E-01 5.2E-01
Copper mg/kg 31 0 0 1.5E+01 2.0E+01 normal 95% Student's-t UCL 1.5E+01 1.5E+01 1.5E+01
Lead mg/kg 31 0 0 1.5E-01 1.3E+00 non-parametric 95% Chebyshev(Mean, Sd) UCL 3.2E-01 1.5E-01 3.2E-01
Manganese mg/kg 31 0 0 1.3E+02 2.1E+02 normal 95% Student's-t UCL 1.4E+02 1.3E+02 1.4E+02
Mercury mg/kg 31 0 0 2.9E-02 4.1E-02 lognormal 95% Student's-t UCL 3.1E-02 2.9E-02 3.1E-02
Nickel mg/kg 31 1 0 3.7E-01 8.3E-01 gamma    95% KM (BCA) UCL 4.2E-01 3.7E-01 4.2E-01
Selenium mg/kg 31 29 0 1.4E-01 3.9E-01 -- Fewer than 5 detectsf -- 1.4E-01 3.9E-01
Silver mg/kg 31 7 0 2.7E-02 4.7E-02 normal 95% KM (t) UCL 3.2E-02 2.7E-02 3.2E-02
Thallium mg/kg 31 5 0 3.0E-03 7.9E-03 lognormal    95% KM (Chebyshev) UCL 4.3E-03 3.0E-03 4.3E-03
Zinc mg/kg 31 0 0 1.7E+01 2.0E+01 normal 95% Student's-t UCL 1.8E+01 1.7E+01 1.8E+01
Butyltins    
Butyltin ion ug/kg 5 0 0 1.1E+00 4.6E+00 non-parametric 95% Chebyshev(Mean, Sd) UCL 9.8E+00 1.1E+00 4.6E+00
Dibutyltin ion ug/kg 5 1 0 6.6E+01 3.3E+02 -- Fewer than 5 detects -- 6.6E+01 3.3E+02
Tributyltin ion ug/kg 5 2 0 7.8E-01 2.3E+00 -- Fewer than 5 detects -- 7.8E-01 2.3E+00
Polynuclear Aromatic Hydrocarbons    
2-Methylnaphthalene ug/kg 31 29 26 4.5E-01 1.1E+00 -- Fewer than 5 detects -- 4.5E-01 1.1E+00
Acenaphthene ug/kg 31 26 26 1.2E+00 4.2E+00 gamma 95% Approximate Gamma UCL 5.6E+00 1.2E+00 4.2E+00
Acenaphthylene ug/kg 31 29 26 2.8E-01 1.1E+00 -- Fewer than 5 detects -- 2.8E-01 1.1E+00
Anthracene ug/kg 31 26 26 7.5E-01 2.9E+00 gamma 95% Approximate Gamma UCL 3.9E+00 7.5E-01 2.9E+00
Benzo(a)anthracene ug/kg 31 29 0 1.6E+01 8.0E+01 -- Fewer than 5 detects -- 1.6E+01 8.0E+01
Benzo(a)pyrene ug/kg 31 26 26 1.8E+00 7.5E+00 non-parametric 95% Chebyshev(Mean, Sd) UCL 8.0E+00 1.8E+00 7.5E+00
Benzo(b)fluoranthene ug/kg 31 30 26 1.2E+00 5.3E+00 -- Fewer than 5 detects -- 1.2E+00 5.3E+00
Benzo(g,h,i)perylene ug/kg 31 30 26 1.3E+00 5.6E+00 -- Fewer than 5 detects -- 1.3E+00 5.6E+00
Benzo(k)fluoranthene ug/kg 31 30 26 1.1E+00 5.0E+00 -- Fewer than 5 detects -- 1.1E+00 5.0E+00
Chrysene ug/kg 31 29 0 1.6E+01 8.7E+01 -- Fewer than 5 detects -- 1.6E+01 8.7E+01
Dibenzo(a,h)anthracene ug/kg 31 30 26 1.7E-01 7.1E-01 -- Fewer than 5 detects -- 1.7E-01 7.1E-01
Fluoranthene ug/kg 31 27 0 2.9E+01 1.3E+02 -- Fewer than 5 detects -- 2.9E+01 1.3E+02
Fluorene ug/kg 31 26 26 6.8E-01 1.8E+00 normal 95% Student's-t UCL 1.3E+00 6.8E-01 1.3E+00
Indeno(1,2,3-cd)pyrene ug/kg 31 30 26 1.2E+00 5.3E+00 -- Fewer than 5 detects -- 1.2E+00 5.3E+00
Naphthalene ug/kg 31 26 26 1.0E+00 2.9E+00 non-parametric 95% Chebyshev (Mean, Sd) UCL 3.1E+00 1.0E+00 2.9E+00
Phenanthrene ug/kg 31 29 0 1.8E+01 9.7E+01 -- Fewer than 5 detects -- 1.8E+01 9.7E+01
Pyrene ug/kg 31 28 0 2.1E+01 8.3E+01 -- Fewer than 5 detects -- 2.1E+01 8.3E+01
Phthalates        
Butylbenzyl phthalate ug/kg 31 29 26 1.9E+01 7.1E+01 -- Fewer than 5 detects -- 1.9E+01 7.1E+01
Semi-Volatile Organic Compounds        
Dibenzofuran ug/kg 31 26 26 2.7E-01 4.8E-01 normal 95% Student's-t UCL 4.1E-01 2.7E-01 4.1E-01
Hexachlorobenzene ug/kg 31 26 26 5.0E-02 6.6E-02 normal 95% Student's-t UCL 6.2E-02 5.0E-02 6.2E-02
Hexachlorobutadiene ug/kg 31 30 30 1.9E-03 1.9E-03 -- Fewer than 5 detects -- 1.9E-03 1.9E-03

Exposure Point Tissue Type Units Total Samples

Exposure Point 
ConcentrationeNon-Detects greater than 

Maximum Detected 
Concentrationc

95%  UCL
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TABLE 3-23
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue 
Exposure Medium:  Crayfish, Study Area-Wide 

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

Exposure Point Tissue Type Units Total Samples

Exposure Point 
ConcentrationeNon-Detects greater than 

Maximum Detected 
Concentrationc

95%  UCL

Phenols    
4-Methylphenol ug/kg 31 29 0 3.3E+01 1.9E+02 -- Fewer than 5 detects -- 3.3E+01 1.9E+02
Pentachlorophenol ug/kg 31 30 25 3.4E+01 1.3E+02 -- Fewer than 5 detects -- 3.4E+01 1.3E+02
Phenol ug/kg 31 25 0 1.6E+02 5.2E+02 non-parametric    95% KM (t) UCL 1.1E+02 1.6E+02 1.1E+02
Polychlorinated Biphenyls    
Total Aroclors ug/kg 26 14 0 3.0E+01 2.8E+02 lognormal    95% KM (t) UCL 5.6E+01 3.0E+01 5.6E+01
Total PCB Congeners pg/g 14 0 0 1.3E+05 1.2E+06 lognormal 95% KM (Chebyshev) UCL 4.9E+05 1.3E+05 4.9E+05
Total PCBs, Adjustedg pg/g 14 0 0 1.3E+05 1.1E+06 lognormal 95% KM (Chebyshev) UCL 4.7E+05 1.3E+05 4.7E+05
Dioxin/Furans    
Total Dioxin/Furan TEQ pg/g 14 0 0 1.9E+00 1.8E+01 non-parametric 95% KM (Chebyshev) UCL 7.4E+00 1.9E+00 7.4E+00
Total PCB TEQ pg/g 14 0 0 1.3E+00 5.1E+00 gamma  95% KM (Chebyshev) UCL 2.9E+00 1.3E+00 2.9E+00
Pesticides    
Aldrin ug/kg 31 30 26 8.5E-03 3.7E-02 -- Fewer than 5 detects -- 8.5E-03 3.7E-02
alpha-Hexachlorocyclohexane ug/kg 31 29 27 1.7E-03 2.8E-03 -- Fewer than 5 detects -- 1.7E-03 2.8E-03
Dieldrin ug/kg 31 26 26 2.0E-02 4.7E-02 lognormal 95% H-UCL 5.5E-02 2.0E-02 4.7E-02
Endrin ug/kg 31 25 0 6.3E-01 2.8E+00 normal   95% KM (t) UCL 5.0E-01 6.3E-01 5.0E-01
Heptachlor epoxide ug/kg 31 29 27 8.4E-04 1.8E-03 -- Fewer than 5 detects -- 8.4E-04 1.8E-03
Total DDD ug/kg 31 21 0 1.7E+00 2.1E+01 gamma    95% KM (t) UCL 2.9E+00 1.7E+00 2.9E+00
Total DDE ug/kg 31 0 0 6.3E+00 5.2E+01 non-parametric 95% Chebyshev (Mean, Sd) UCL 1.3E+01 6.3E+00 1.3E+01
Total DDT ug/kg 31 11 0 3.9E+00 1.8E+01 gamma 95% KM (Percentile Bootstrap) UCL 5.3E+00 3.9E+00 5.3E+00
Total Chlordane ug/kg 31 21 0 1.0E+00 4.7E+00 non-parametric  95% KM (BCA) UCL 1.3E+00 1.0E+00 1.3E+00
Total Endosulfan ug/kg 31 21 0 8.4E-01 3.1E+00 normal    95% KM (t) UCL 1.4E+00 8.4E-01 1.4E+00

Notes:
a Chemicals listed are analytes detected in each tissue type at least once within the Study Area.
b Total number of non-detects in the dataset. 
c Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
d Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
e
f
g

Abbreviations:
95% UCL = 95% Upper confidence limit on the mean.
-- = Not Available.  A  95% UCL could not be computed for the given data set.   
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
mg/kg = Milligrams per kilogram.
PCB = Polychlorinated biphenyls.
pg/g = Picograms per gram.
TEQ = Toxic equivalents.
ug/kg = Micrograms per kilogram.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME concentrations is referred to 
95% UCL not calculated for analytes with fewer than five detects.
"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
RM 1 East D Metals

Aluminum mg/kg 1 0 0 2.1E+01 2.1E+01 Fewer than 5 detectsg 2.1E+01 2.1E+01
Arsenic, inorganic mg/kg 1 0 0 1.0E-01 1.0E-01 1.0E-01 1.0E-01
Cadmium mg/kg 1 0 0 1.0E-01 1.0E-01 1.0E-01 1.0E-01
Chromium mg/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Copper mg/kg 1 0 0 7.6E+00 7.6E+00 7.6E+00 7.6E+00
Lead mg/kg 1 0 0 2.3E-02 2.3E-02 2.3E-02 2.3E-02
Manganese mg/kg 1 0 0 4.1E+00 4.1E+00 4.1E+00 4.1E+00
Mercury mg/kg 1 0 0 1.6E-02 1.6E-02 1.6E-02 1.6E-02
Nickel mg/kg 1 0 0 1.2E-01 1.2E-01 1.2E-01 1.2E-01
Selenium mg/kg 1 0 0 1.6E-01 1.6E-01 1.6E-01 1.6E-01
Silver mg/kg 1 0 0 2.1E-02 2.1E-02 2.1E-02 2.1E-02
Thallium mg/kg 1 0 0 2.0E-03 2.0E-03 2.0E-03 2.0E-03
Zinc mg/kg 1 0 0 2.1E+01 2.1E+01 2.1E+01 2.1E+01
Butyltins
Butyltin ion ug/kg 1 0 0 2.8E+00 2.8E+00 2.8E+00 2.8E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 1 ND ND ND ND ND
2-Methylnaphthalene ug/kg 1 0 0 9.7E-01 9.7E-01 9.7E-01 9.7E-01
Acenaphthene ug/kg 1 0 0 6.8E-01 6.8E-01 6.8E-01 6.8E-01
Acenaphthylene ug/kg 1 1 ND ND ND ND ND
Anthracene ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Benzo(a)anthracene ug/kg 1 0 0 4.3E+00 4.3E+00 4.3E+00 4.3E+00
Benzo(a)pyrene ug/kg 1 0 0 4.3E-01 4.3E-01 4.3E-01 4.3E-01
Benzo(b)fluoranthene ug/kg 1 0 0 9.0E-01 9.0E-01 9.0E-01 9.0E-01
Benzo(e)pyrene ug/kg 1 0 0 2.4E+00 2.4E+00 2.4E+00 2.4E+00
Benzo(g,h,i)perylene ug/kg 1 1 ND ND ND ND ND
Chrysene ug/kg 1 0 0 8.2E+00 8.2E+00 8.2E+00 8.2E+00
Dibenzothiophene ug/kg 1 1 ND ND ND ND ND
Fluoranthene ug/kg 1 0 0 2.8E+01 2.8E+01 2.8E+01 2.8E+01
Fluorene ug/kg 1 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Indeno(1,2,3-cd)pyrene ug/kg 1 1 ND ND ND ND ND
Perylene ug/kg 1 1 ND ND ND ND ND
Phenanthrene ug/kg 1 0 0 7.6E+00 7.6E+00 7.6E+00 7.6E+00
Pyrene ug/kg 1 0 0 2.2E+01 2.2E+01 2.2E+01 2.2E+01
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 3.0E+03 3.0E+03 3.0E+03 3.0E+03
Dibenzofuran ug/kg 1 0 0 6.6E-01 6.6E-01 6.6E-01 6.6E-01
Hexachlorobenzene ug/kg 1 0 0 4.8E-01 4.8E-01 4.8E-01 4.8E-01

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Nitrobenzene ug/kg 1 0 0 2.9E+02 2.9E+02 2.9E+02 2.9E+02
Phenols
2-Methylphenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total PCB Congeners pg/g 1 0 0 1.1E+05 1.1E+05 1.1E+05 1.1E+05
Total PCBs, Adjustedh pg/g 1 0 0 1.0E+05 1.0E+05 1.0E+05 1.0E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 2.9E-01 2.9E-01 2.9E-01 2.9E-01
Total PCB TEQ pg/g 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Pesticides
Aldrin ug/kg 1 0 0 1.9E-01 1.9E-01 1.9E-01 1.9E-01
Dieldrin ug/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
gamma-Hexachlorocyclohexane ug/kg 1 0 0 2.9E-02 2.9E-02 2.9E-02 2.9E-02
Heptachlor epoxide ug/kg 1 0 0 4.3E-02 4.3E-02 4.3E-02 4.3E-02
Total Chlordanes ug/kg 1 0 0 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Total DDD ug/kg 1 0 0 8.2E+00 8.2E+00 8.2E+00 8.2E+00
Total DDE ug/kg 1 0 0 1.4E+01 1.4E+01 1.4E+01 1.4E+01
Total DDT ug/kg 1 0 0 1.4E+00 1.4E+00 1.4E+00 1.4E+00
Total Endosulfan ug/kg 1 0 0 4.3E-01 4.3E-01 4.3E-01 4.3E-01

RM 1 East UD Metals
Aluminum mg/kg 1 0 0 7.6E+01 7.6E+01 Fewer than 5 detects 7.6E+01 7.6E+01
Antimony mg/kg 1 1 ND ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 1.1E-01 1.1E-01 1.1E-01 1.1E-01
Cadmium mg/kg 1 0 0 1.1E-01 1.1E-01 1.1E-01 1.1E-01
Chromium mg/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
Copper mg/kg 1 0 0 8.2E+00 8.2E+00 8.2E+00 8.2E+00
Lead mg/kg 1 0 0 3.7E-02 3.7E-02 3.7E-02 3.7E-02
Manganese mg/kg 1 0 0 5.2E+00 5.2E+00 5.2E+00 5.2E+00
Mercury mg/kg 1 0 0 1.2E-02 1.2E-02 1.2E-02 1.2E-02
Nickel mg/kg 1 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Selenium mg/kg 1 0 0 2.2E-01 2.2E-01 2.2E-01 2.2E-01
Silver mg/kg 1 0 0 2.5E-02 2.5E-02 2.5E-02 2.5E-02
Thallium mg/kg 1 0 0 2.2E-03 2.2E-03 2.2E-03 2.2E-03
Zinc mg/kg 1 0 0 2.5E+01 2.5E+01 2.5E+01 2.5E+01
Butyltins
Butyltin ion ug/kg 1 0 0 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Dibutyltin ion ug/kg 1 0 0 3.4E+00 3.4E+00 3.4E+00 3.4E+00
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 8.2E-01 8.2E-01 8.2E-01 8.2E-01
2-Methylnaphthalene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Acenaphthene ug/kg 1 0 0 7.3E-01 7.3E-01 7.3E-01 7.3E-01
Acenaphthylene ug/kg 1 0 0 3.1E-01 3.1E-01 3.1E-01 3.1E-01
Anthracene ug/kg 1 0 0 1.9E+00 1.9E+00 1.9E+00 1.9E+00
Benzo(a)anthracene ug/kg 1 0 0 5.5E+00 5.5E+00 5.5E+00 5.5E+00
Benzo(a)pyrene ug/kg 1 0 0 8.8E-01 8.8E-01 8.8E-01 8.8E-01
Benzo(b)fluoranthene ug/kg 1 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Benzo(e)pyrene ug/kg 1 0 0 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Benzo(g,h,i)perylene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Benzo(k)fluoranthene ug/kg 1 0 0 9.7E-01 9.7E-01 9.7E-01 9.7E-01
Chrysene ug/kg 1 0 0 1.1E+01 1.1E+01 1.1E+01 1.1E+01
Dibenzo(a,h)anthracene ug/kg 1 0 0 8.7E-01 8.7E-01 8.7E-01 8.7E-01
Dibenzothiophene ug/kg 1 0 0 7.0E-01 7.0E-01 7.0E-01 7.0E-01
Fluoranthene ug/kg 1 0 0 3.1E+01 3.1E+01 3.1E+01 3.1E+01
Fluorene ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Indeno(1,2,3-cd)pyrene ug/kg 1 0 0 5.5E-01 5.5E-01 5.5E-01 5.5E-01
Naphthalene ug/kg 1 1 ND ND ND ND ND
Perylene ug/kg 1 0 0 2.7E-01 2.7E-01 2.7E-01 2.7E-01
Phenanthrene ug/kg 1 0 0 8.5E+00 8.5E+00 8.5E+00 8.5E+00
Pyrene ug/kg 1 0 0 2.7E+01 2.7E+01 2.7E+01 2.7E+01
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 1 ND ND ND ND ND
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 2.8E+03 2.8E+03 2.8E+03 2.8E+03
Benzyl alcohol ug/kg 1 0 0 2.6E+01 2.6E+01 2.6E+01 2.6E+01
Bis(2-chloroethoxy) methane ug/kg 1 1 ND ND ND ND ND
Dibenzofuran ug/kg 1 0 0 8.1E-01 8.1E-01 8.1E-01 8.1E-01
Hexachlorobenzene ug/kg 1 0 0 5.8E-01 5.8E-01 5.8E-01 5.8E-01
Hexachlorobutadiene ug/kg 1 0 0 9.3E-03 9.3E-03 9.3E-03 9.3E-03
Nitrobenzene ug/kg 1 0 0 3.2E+02 3.2E+02 3.2E+02 3.2E+02
Phenols
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Phenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 1.3E+05 1.3E+05 1.3E+05 1.3E+05
Total PCBs, Adjusted pg/g 1 0 0 1.2E+05 1.2E+05 1.2E+05 1.2E+05
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 5.1E-01 5.1E-01 5.1E-01 5.1E-01
Total PCB TEQ pg/g 1 0 0 1.4E+00 1.4E+00 1.4E+00 1.4E+00
Pesticides
Aldrin ug/kg 1 0 0 2.3E-01 2.3E-01 2.3E-01 2.3E-01
alpha-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Dieldrin ug/kg 1 0 0 5.9E-01 5.9E-01 5.9E-01 5.9E-01
Endrin ug/kg 1 1 ND ND ND ND ND
Endrin aldehyde ug/kg 1 1 ND ND ND ND ND
Endrin ketone ug/kg 1 1 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 1 0 0 3.6E-02 3.6E-02 3.6E-02 3.6E-02
Heptachlor ug/kg 1 1 ND ND ND ND ND
Heptachlor epoxide ug/kg 1 0 0 4.9E-02 4.9E-02 4.9E-02 4.9E-02
Methoxychlor ug/kg 1 1 ND ND ND ND ND
Total Chlordanes ug/kg 1 0 0 3.0E+00 3.0E+00 3.0E+00 3.0E+00
Total DDD ug/kg 1 0 0 1.0E+01 1.0E+01 1.0E+01 1.0E+01
Total DDE ug/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Total DDT ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Total Endosulfan ug/kg 1 0 0 6.0E-01 6.0E-01 6.0E-01 6.0E-01

RM 2 East UD Metals
Aluminum mg/kg 2 0 0 4.0E+01 4.8E+01 Fewer than 5 detects 4.0E+01 4.8E+01
Antimony mg/kg 2 1 0 1.3E-03 2.0E-03 1.3E-03 2.0E-03
Arsenic, inorganic mg/kg 2 0 0 1.2E-01 1.3E-01 1.2E-01 1.3E-01
Cadmium mg/kg 2 0 0 1.7E-01 2.2E-01 1.7E-01 2.2E-01
Chromium mg/kg 2 0 0 7.5E-01 7.9E-01 7.5E-01 7.9E-01
Copper mg/kg 2 0 0 1.0E+01 1.1E+01 1.0E+01 1.1E+01
Lead mg/kg 2 0 0 5.4E-02 7.1E-02 5.4E-02 7.1E-02
Manganese mg/kg NA NA NA NA NA NA NA
Mercury mg/kg 2 0 0 7.0E-03 8.0E-03 7.0E-03 8.0E-03
Nickel mg/kg 2 0 0 2.6E-01 2.9E-01 2.6E-01 2.9E-01
Selenium mg/kg 2 0 0 1.4E-01 1.7E-01 1.4E-01 1.7E-01
Silver mg/kg 2 0 0 4.5E-02 5.2E-02 4.5E-02 5.2E-02
Thallium mg/kg NA NA NA NA NA NA NA
Zinc mg/kg 2 0 0 3.7E+01 4.0E+01 3.7E+01 4.0E+01
Butyltins
Butyltin ion ug/kg 2 0 0 3.1E+00 4.5E+00 3.1E+00 4.5E+00
Dibutyltin ion ug/kg 2 0 0 4.5E+00 5.4E+00 4.5E+00 5.4E+00
Tributyltin ion ug/kg 2 0 0 5.9E+00 6.7E+00 5.9E+00 6.7E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 2 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Acenaphthene ug/kg 2 0 0 9.9E-01 1.3E+00 9.9E-01 1.3E+00
Acenaphthylene ug/kg 2 0 0 1.6E+00 2.0E+00 1.6E+00 2.0E+00
Anthracene ug/kg 2 0 0 6.7E+00 7.0E+00 6.7E+00 7.0E+00
Benzo(a)anthracene ug/kg 2 0 0 4.0E+01 4.8E+01 4.0E+01 4.8E+01
Benzo(a)pyrene ug/kg 2 0 0 6.2E+00 7.7E+00 6.2E+00 7.7E+00
Benzo(b)fluoranthene ug/kg 2 0 0 8.5E+00 1.1E+01 8.5E+00 1.1E+01
Benzo(e)pyrene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg 2 0 0 2.8E+00 3.2E+00 2.8E+00 3.2E+00
Benzo(k)fluoranthene ug/kg 2 0 0 4.2E+00 5.4E+00 4.2E+00 5.4E+00
Chrysene ug/kg 2 0 0 4.6E+01 5.4E+01 4.6E+01 5.4E+01
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 2 0 0 8.3E+01 8.3E+01 8.3E+01 8.3E+01
Fluorene ug/kg 2 0 0 2.2E+00 2.4E+00 2.2E+00 2.4E+00
Indeno(1,2,3-cd)pyrene ug/kg 2 0 0 1.9E+00 2.0E+00 1.9E+00 2.0E+00
Naphthalene ug/kg 2 2 ND ND ND ND ND
Perylene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg 2 0 0 2.1E+01 2.1E+01 2.1E+01 2.1E+01
Pyrene ug/kg 2 0 0 1.0E+02 1.0E+02 1.0E+02 1.0E+02
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 2 ND ND ND ND ND
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA NA NA
Benzyl alcohol ug/kg 2 0 0 1.0E+01 1.1E+01 1.0E+01 1.1E+01
Bis(2-chloroethoxy) methane ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg 2 2 ND ND ND ND ND
Hexachlorobenzene ug/kg 2 0 0 5.6E-01 6.3E-01 5.6E-01 6.3E-01
Hexachlorobutadiene ug/kg 2 2 ND ND ND ND ND
Nitrobenzene ug/kg NA NA NA NA NA NA NA
Phenols
4-Nitrophenol ug/kg NA NA NA NA NA NA NA
Phenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 2.4E+05 3.3E+05 2.4E+05 3.3E+05
Total PCBs, Adjusted pg/g 2 0 0 2.2E+05 3.0E+05 2.2E+05 3.0E+05
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 2 0 0 5.2E-01 5.9E-01 5.2E-01 5.9E-01
Total PCB TEQ pg/g 2 0 0 2.5E+00 3.3E+00 2.5E+00 3.3E+00
Pesticides
Aldrin ug/kg 2 0 0 2.0E-01 2.2E-01 2.0E-01 2.2E-01
alpha-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Dieldrin ug/kg 2 0 0 8.2E-01 9.4E-01 8.2E-01 9.4E-01
Endrin ug/kg 2 1 0 6.0E-03 8.2E-03 6.0E-03 8.2E-03
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 2 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 2 0 0 6.6E-02 6.6E-02 6.6E-02 6.6E-02
Heptachlor ug/kg 2 0 0 9.9E-03 1.2E-02 9.9E-03 1.2E-02
Heptachlor epoxide ug/kg 2 0 0 6.0E-02 6.7E-02 6.0E-02 6.7E-02
Methoxychlor ug/kg 2 2 ND ND ND ND ND
Total Chlordanes ug/kg 2 0 0 3.2E+00 3.5E+00 3.2E+00 3.5E+00
Total DDD ug/kg 2 0 0 1.1E+01 1.2E+01 1.1E+01 1.2E+01
Total DDE ug/kg 2 0 0 1.3E+01 1.5E+01 1.3E+01 1.5E+01
Total DDT ug/kg 2 0 0 1.9E+00 2.2E+00 1.9E+00 2.2E+00
Total Endosulfan ug/kg 2 0 0 9.8E-01 1.1E+00 9.8E-01 1.1E+00

RM 2 West D Metals
Aluminum mg/kg 1 0 0 2.1E+01 2.1E+01 Fewer than 5 detects 2.1E+01 2.1E+01
Arsenic, inorganic mg/kg 1 0 0 1.4E-01 1.4E-01 1.4E-01 1.4E-01
Cadmium mg/kg 1 0 0 9.0E-02 9.0E-02 9.0E-02 9.0E-02
Chromium mg/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
Copper mg/kg 1 0 0 9.0E+00 9.0E+00 9.0E+00 9.0E+00
Lead mg/kg 1 0 0 3.3E-02 3.3E-02 3.3E-02 3.3E-02
Manganese mg/kg 1 0 0 4.3E+00 4.3E+00 4.3E+00 4.3E+00
Mercury mg/kg 1 0 0 2.2E-02 2.2E-02 2.2E-02 2.2E-02
Nickel mg/kg 1 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Selenium mg/kg 1 0 0 1.5E-01 1.5E-01 1.5E-01 1.5E-01
Silver mg/kg 1 0 0 2.5E-02 2.5E-02 2.5E-02 2.5E-02
Thallium mg/kg 1 0 0 2.7E-03 2.7E-03 2.7E-03 2.7E-03
Zinc mg/kg 1 0 0 2.2E+01 2.2E+01 2.2E+01 2.2E+01
Butyltins
Butyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 1.0E+00 1.0E+00 1.0E+00 1.0E+00
2-Methylnaphthalene ug/kg 1 0 0 1.6E+00 1.6E+00 1.6E+00 1.6E+00
Acenaphthene ug/kg 1 0 0 4.8E+00 4.8E+00 4.8E+00 4.8E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Acenaphthylene ug/kg 1 0 0 6.2E-01 6.2E-01 6.2E-01 6.2E-01
Anthracene ug/kg 1 0 0 4.4E+00 4.4E+00 4.4E+00 4.4E+00
Benzo(a)anthracene ug/kg 1 0 0 8.2E+00 8.2E+00 8.2E+00 8.2E+00
Benzo(a)pyrene ug/kg 1 1 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Benzo(e)pyrene ug/kg 1 0 0 4.6E+00 4.6E+00 4.6E+00 4.6E+00
Benzo(g,h,i)perylene ug/kg 1 0 0 8.6E-01 8.6E-01 8.6E-01 8.6E-01
Chrysene ug/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Dibenzothiophene ug/kg 1 0 0 2.1E+00 2.1E+00 2.1E+00 2.1E+00
Fluoranthene ug/kg 1 0 0 8.4E+01 8.4E+01 8.4E+01 8.4E+01
Fluorene ug/kg 1 0 0 4.7E+00 4.7E+00 4.7E+00 4.7E+00
Indeno(1,2,3-cd)pyrene ug/kg 1 0 0 3.0E-01 3.0E-01 3.0E-01 3.0E-01
Perylene ug/kg 1 0 0 9.1E-01 9.1E-01 9.1E-01 9.1E-01
Phenanthrene ug/kg 1 0 0 2.5E+01 2.5E+01 2.5E+01 2.5E+01
Pyrene ug/kg 1 0 0 6.8E+01 6.8E+01 6.8E+01 6.8E+01
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 3.2E+03 3.2E+03 3.2E+03 3.2E+03
Dibenzofuran ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Hexachlorobenzene ug/kg 1 0 0 5.5E-01 5.5E-01 5.5E-01 5.5E-01
Hexachlorobutadiene ug/kg 1 0 0 9.8E-03 9.8E-03 9.8E-03 9.8E-03
Nitrobenzene ug/kg 1 0 0 6.0E+01 6.0E+01 6.0E+01 6.0E+01
Phenols
2-Methylphenol ug/kg 1 0 0 9.7E+00 9.7E+00 9.7E+00 9.7E+00
Polychlorinated Biphenyls
Total PCB Congeners pg/g 1 0 0 8.3E+04 8.3E+04 8.3E+04 8.3E+04
Total PCBs, Adjusted pg/g 1 0 0 7.7E+04 7.7E+04 7.7E+04 7.7E+04
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 3.7E-01 3.7E-01 3.7E-01 3.7E-01
Total PCB TEQ pg/g 1 0 0 8.6E-01 8.6E-01 8.6E-01 8.6E-01
Pesticides
Aldrin ug/kg 1 0 0 2.8E-01 2.8E-01 2.8E-01 2.8E-01
Dieldrin ug/kg 1 0 0 5.9E-01 5.9E-01 5.9E-01 5.9E-01
gamma-Hexachlorocyclohexane ug/kg 1 0 0 3.3E-02 3.3E-02 3.3E-02 3.3E-02
Heptachlor epoxide ug/kg 1 0 0 4.5E-02 4.5E-02 4.5E-02 4.5E-02
Total Chlordanes ug/kg 1 0 0 3.1E+00 3.1E+00 3.1E+00 3.1E+00
Total DDD ug/kg 1 0 0 1.1E+01 1.1E+01 1.1E+01 1.1E+01
Total DDE ug/kg 1 0 0 1.5E+01 1.5E+01 1.5E+01 1.5E+01
Total DDT ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Total Endosulfan ug/kg 1 0 0 5.1E-01 5.1E-01 5.1E-01 5.1E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 2 West UD Metals
Aluminum mg/kg 2 0 0 4.3E+01 6.5E+01 Fewer than 5 detects 4.3E+01 6.5E+01
Antimony mg/kg 2 2 ND ND ND ND ND
Arsenic, inorganic mg/kg 2 0 0 9.7E-02 1.0E-01 9.7E-02 1.0E-01
Cadmium mg/kg 2 0 0 8.5E-02 1.0E-01 8.5E-02 1.0E-01
Chromium mg/kg 2 0 0 5.1E-01 6.2E-01 5.1E-01 6.2E-01
Copper mg/kg 2 0 0 7.7E+00 9.4E+00 7.7E+00 9.4E+00
Lead mg/kg 2 0 0 3.1E-02 3.8E-02 3.1E-02 3.8E-02
Manganese mg/kg 1 0 0 3.9E+00 3.9E+00 3.9E+00 3.9E+00
Mercury mg/kg 2 0 0 9.2E-03 1.0E-02 9.2E-03 1.0E-02
Nickel mg/kg 2 0 0 2.1E-01 2.6E-01 2.1E-01 2.6E-01
Selenium mg/kg 2 0 0 1.5E-01 1.9E-01 1.5E-01 1.9E-01
Silver mg/kg 2 0 0 3.5E-02 5.0E-02 3.5E-02 5.0E-02
Thallium mg/kg 1 0 0 2.0E-03 2.0E-03 2.0E-03 2.0E-03
Zinc mg/kg 2 0 0 2.9E+01 3.1E+01 2.9E+01 3.1E+01
Butyltins
Butyltin ion ug/kg 2 1 0 1.0E+00 1.4E+00 1.0E+00 1.4E+00
Dibutyltin ion ug/kg 2 0 0 3.4E+00 3.7E+00 3.4E+00 3.7E+00
Tributyltin ion ug/kg 2 1 0 3.4E+00 4.7E+00 3.4E+00 4.7E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
2-Methylnaphthalene ug/kg 2 0 0 1.6E+00 1.8E+00 1.6E+00 1.8E+00
Acenaphthene ug/kg 2 0 0 2.2E+00 3.3E+00 2.2E+00 3.3E+00
Acenaphthylene ug/kg 2 0 0 1.2E+00 1.8E+00 1.2E+00 1.8E+00
Anthracene ug/kg 2 0 0 1.0E+01 1.7E+01 1.0E+01 1.7E+01
Benzo(a)anthracene ug/kg 2 0 0 3.3E+01 6.0E+01 3.3E+01 6.0E+01
Benzo(a)pyrene ug/kg 2 0 0 6.9E+00 1.3E+01 6.9E+00 1.3E+01
Benzo(b)fluoranthene ug/kg 2 0 0 8.3E+00 1.5E+01 8.3E+00 1.5E+01
Benzo(e)pyrene ug/kg 1 0 0 3.5E+00 3.5E+00 3.5E+00 3.5E+00
Benzo(g,h,i)perylene ug/kg 2 0 0 3.4E+00 6.1E+00 3.4E+00 6.1E+00
Benzo(k)fluoranthene ug/kg 2 1 0 4.0E+00 7.7E+00 4.0E+00 7.7E+00
Chrysene ug/kg 2 0 0 3.7E+01 6.1E+01 3.7E+01 6.1E+01
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg 1 0 0 1.4E+00 1.4E+00 1.4E+00 1.4E+00
Fluoranthene ug/kg 2 0 0 1.0E+02 1.5E+02 1.0E+02 1.5E+02
Fluorene ug/kg 2 0 0 3.6E+00 3.9E+00 3.6E+00 3.9E+00
Indeno(1,2,3-cd)pyrene ug/kg 2 0 0 2.1E+00 3.9E+00 2.1E+00 3.9E+00
Naphthalene ug/kg 2 2 ND ND ND ND ND
Perylene ug/kg 1 0 0 6.0E-01 6.0E-01 6.0E-01 6.0E-01
Phenanthrene ug/kg 2 0 0 3.8E+01 5.9E+01 3.8E+01 5.9E+01
Pyrene ug/kg 2 0 0 9.8E+01 1.5E+02 9.8E+01 1.5E+02
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Lower Willamette Group
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Appendix F: BHHRA
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 2 ND ND ND ND ND
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 1.9E+03 1.9E+03 1.9E+03 1.9E+03
Benzyl alcohol ug/kg 2 1 1 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Bis(2-chloroethoxy) methane ug/kg 1 1 ND ND ND ND ND
Dibenzofuran ug/kg 2 0 0 1.0E+00 1.1E+00 1.0E+00 1.1E+00
Hexachlorobenzene ug/kg 2 0 0 5.2E-01 6.1E-01 5.2E-01 6.1E-01
Hexachlorobutadiene ug/kg 2 2 ND ND ND ND ND
Nitrobenzene ug/kg 1 0 0 2.8E+02 2.8E+02 2.8E+02 2.8E+02
Phenols
4-Nitrophenol ug/kg 1 0 0 1.9E+01 1.9E+01 1.9E+01 1.9E+01
Phenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 7.7E+04 8.3E+04 7.7E+04 8.3E+04
Total PCBs, Adjusted pg/g 2 0 0 7.2E+04 7.8E+04 7.2E+04 7.8E+04
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 2 0 0 4.8E-01 5.6E-01 4.8E-01 5.6E-01
Total PCB TEQ pg/g 2 0 0 7.8E-01 9.0E-01 7.8E-01 9.0E-01
Pesticides
Aldrin ug/kg 2 0 0 2.2E-01 2.9E-01 2.2E-01 2.9E-01
alpha-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Dieldrin ug/kg 2 0 0 6.3E-01 6.5E-01 6.3E-01 6.5E-01
Endrin ug/kg 2 1 1 5.7E-03 5.7E-03 5.7E-03 5.7E-03
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 2 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 2 0 0 5.0E-02 5.5E-02 5.0E-02 5.5E-02
Heptachlor ug/kg 2 1 1 7.3E-03 7.3E-03 7.3E-03 7.3E-03
Heptachlor epoxide ug/kg 2 0 0 4.7E-02 5.0E-02 4.7E-02 5.0E-02
Methoxychlor ug/kg 2 2 ND ND ND ND ND
Total Chlordanes ug/kg 2 0 0 2.8E+00 3.3E+00 2.8E+00 3.3E+00
Total DDD ug/kg 2 0 0 1.1E+01 1.2E+01 1.1E+01 1.2E+01
Total DDE ug/kg 2 0 0 1.3E+01 1.6E+01 1.3E+01 1.6E+01
Total DDT ug/kg 2 0 0 1.8E+00 1.9E+00 1.8E+00 1.9E+00
Total Endosulfan ug/kg 2 0 0 6.7E-01 7.2E-01 6.7E-01 7.2E-01
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LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 3 East UD Metals
Aluminum mg/kg 3 0 0 5.5E+01 8.0E+01 Fewer than 5 detects 5.5E+01 8.0E+01
Antimony mg/kg 3 1 0 1.8E-03 2.8E-03 1.8E-03 2.8E-03
Arsenic, inorganic mg/kg 3 0 0 8.8E-02 9.6E-02 8.8E-02 9.6E-02
Cadmium mg/kg 3 0 0 1.4E-01 1.7E-01 1.4E-01 1.7E-01
Chromium mg/kg 3 0 0 7.8E-01 1.1E+00 7.8E-01 1.1E+00
Copper mg/kg 3 0 0 9.8E+00 1.0E+01 9.8E+00 1.0E+01
Lead mg/kg 3 0 0 7.9E-02 1.1E-01 7.9E-02 1.1E-01
Manganese mg/kg NA NA NA NA NA NA NA
Mercury mg/kg 3 0 0 7.0E-03 8.0E-03 7.0E-03 8.0E-03
Nickel mg/kg 3 0 0 3.0E-01 3.1E-01 3.0E-01 3.1E-01
Selenium mg/kg 3 0 0 1.0E-01 1.2E-01 1.0E-01 1.2E-01
Silver mg/kg 3 0 0 3.9E-02 5.6E-02 3.9E-02 5.6E-02
Thallium mg/kg NA NA NA NA NA NA NA
Zinc mg/kg 3 0 0 4.2E+01 4.8E+01 4.2E+01 4.8E+01
Butyltins
Butyltin ion ug/kg 3 1 0 1.8E+00 3.7E+00 1.8E+00 3.7E+00
Dibutyltin ion ug/kg 3 0 0 2.3E+01 5.4E+01 2.3E+01 5.4E+01
Tributyltin ion ug/kg 3 0 0 2.5E+01 6.3E+01 2.5E+01 6.3E+01
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 3 0 0 1.6E+00 2.0E+00 1.6E+00 2.0E+00
Acenaphthene ug/kg 3 0 0 1.2E+00 1.7E+00 1.2E+00 1.7E+00
Acenaphthylene ug/kg 3 0 0 1.4E+00 1.8E+00 1.4E+00 1.8E+00
Anthracene ug/kg 3 0 0 8.3E+00 1.0E+01 8.3E+00 1.0E+01
Benzo(a)anthracene ug/kg 3 0 0 5.6E+01 6.7E+01 5.6E+01 6.7E+01
Benzo(a)pyrene ug/kg 3 0 0 1.3E+01 1.6E+01 1.3E+01 1.6E+01
Benzo(b)fluoranthene ug/kg 3 0 0 2.6E+01 3.9E+01 2.6E+01 3.9E+01
Benzo(e)pyrene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg 3 0 0 6.9E+00 9.6E+00 6.9E+00 9.6E+00
Benzo(k)fluoranthene ug/kg 3 0 0 1.1E+01 1.5E+01 1.1E+01 1.5E+01
Chrysene ug/kg 3 0 0 8.6E+01 1.1E+02 8.6E+01 1.1E+02
Dibenzo(a,h)anthracene ug/kg 3 2 0 9.7E-01 2.8E+00 9.7E-01 2.8E+00
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 3 0 0 8.3E+01 9.3E+01 8.3E+01 9.3E+01
Fluorene ug/kg 3 0 0 3.5E+00 4.7E+00 3.5E+00 4.7E+00
Indeno(1,2,3-cd)pyrene ug/kg 3 0 0 4.5E+00 5.7E+00 4.5E+00 5.7E+00
Naphthalene ug/kg 3 3 ND ND ND ND ND
Perylene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg 3 0 0 2.4E+01 3.0E+01 2.4E+01 3.0E+01
Pyrene ug/kg 3 0 0 1.1E+02 1.5E+02 1.1E+02 1.5E+02
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 3 3 ND ND ND ND ND
Dibutyl phthalate ug/kg 3 3 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA NA NA
Benzyl alcohol ug/kg 3 1 0 1.1E+01 1.7E+01 1.1E+01 1.7E+01
Bis(2-chloroethoxy) methane ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg 3 0 0 1.4E+00 2.1E+00 1.4E+00 2.1E+00
Hexachlorobenzene ug/kg 3 0 0 5.0E-01 5.6E-01 5.0E-01 5.6E-01
Hexachlorobutadiene ug/kg 3 3 ND ND ND ND ND
Nitrobenzene ug/kg NA NA NA NA NA NA NA
Phenols
4-Nitrophenol ug/kg NA NA NA NA NA NA NA
Phenol ug/kg 3 3 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 3 0 0 3.1E+05 5.1E+05 3.1E+05 5.1E+05
Total PCBs, Adjusted pg/g 3 0 0 2.9E+05 4.7E+05 2.9E+05 4.7E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 3 0 0 6.4E-01 8.4E-01 6.4E-01 8.4E-01
Total PCB TEQ pg/g 3 0 0 3.0E+00 5.4E+00 3.0E+00 5.4E+00
Pesticides
Aldrin ug/kg 3 0 0 1.6E-01 1.9E-01 1.6E-01 1.9E-01
alpha-Hexachlorocyclohexane ug/kg 3 2 2 5.7E-03 5.7E-03 5.7E-03 5.7E-03
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 0 0 7.5E-01 8.9E-01 7.5E-01 8.9E-01
Endrin ug/kg 3 2 0 6.0E-03 1.0E-02 6.0E-03 1.0E-02
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 2 1 2.1E-03 3.0E-03 2.1E-03 3.0E-03
gamma-Hexachlorocyclohexane ug/kg 3 1 1 4.7E-02 5.4E-02 4.7E-02 5.4E-02
Heptachlor ug/kg 3 0 0 1.4E-02 2.0E-02 1.4E-02 2.0E-02
Heptachlor epoxide ug/kg 3 0 0 5.2E-02 6.1E-02 5.2E-02 6.1E-02
Methoxychlor ug/kg 3 3 ND ND ND ND ND
Total Chlordanes ug/kg 3 0 0 2.8E+00 3.1E+00 2.8E+00 3.1E+00
Total DDD ug/kg 3 0 0 1.0E+01 1.1E+01 1.0E+01 1.1E+01
Total DDE ug/kg 3 0 0 1.1E+01 1.2E+01 1.1E+01 1.2E+01
Total DDT ug/kg 3 0 0 2.5E+00 3.4E+00 2.5E+00 3.4E+00
Total Endosulfan ug/kg 3 0 0 8.3E-01 9.3E-01 8.3E-01 9.3E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 3 West UD Metals
Aluminum mg/kg 1 0 0 2.0E+02 2.0E+02 Fewer than 5 detects 2.0E+02 2.0E+02
Antimony mg/kg 1 1 ND ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 8.9E-02 8.9E-02 8.9E-02 8.9E-02
Cadmium mg/kg 1 0 0 6.1E-02 6.1E-02 6.1E-02 6.1E-02
Chromium mg/kg 1 0 0 6.0E-01 6.0E-01 6.0E-01 6.0E-01
Copper mg/kg 1 0 0 7.7E+00 7.7E+00 7.7E+00 7.7E+00
Lead mg/kg 1 0 0 8.9E-02 8.9E-02 8.9E-02 8.9E-02
Manganese mg/kg 1 0 0 7.8E+00 7.8E+00 7.8E+00 7.8E+00
Mercury mg/kg 1 0 0 1.6E-02 1.6E-02 1.6E-02 1.6E-02
Nickel mg/kg 1 0 0 2.5E-01 2.5E-01 2.5E-01 2.5E-01
Selenium mg/kg 1 0 0 2.2E-01 2.2E-01 2.2E-01 2.2E-01
Silver mg/kg 1 0 0 3.5E-02 3.5E-02 3.5E-02 3.5E-02
Thallium mg/kg 1 0 0 1.8E-03 1.8E-03 1.8E-03 1.8E-03
Zinc mg/kg 1 0 0 3.3E+01 3.3E+01 3.3E+01 3.3E+01
Butyltins
Butyltin ion ug/kg 1 1 ND ND ND ND ND
Dibutyltin ion ug/kg 1 1 ND ND ND ND ND
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
2-Methylnaphthalene ug/kg 1 0 0 2.0E+00 2.0E+00 2.0E+00 2.0E+00
Acenaphthene ug/kg 1 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Acenaphthylene ug/kg 1 0 0 5.5E-01 5.5E-01 5.5E-01 5.5E-01
Anthracene ug/kg 1 0 0 3.2E+00 3.2E+00 3.2E+00 3.2E+00
Benzo(a)anthracene ug/kg 1 0 0 1.1E+01 1.1E+01 1.1E+01 1.1E+01
Benzo(a)pyrene ug/kg 1 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Benzo(b)fluoranthene ug/kg 1 0 0 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Benzo(e)pyrene ug/kg 1 0 0 6.0E+00 6.0E+00 6.0E+00 6.0E+00
Benzo(g,h,i)perylene ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Benzo(k)fluoranthene ug/kg 1 0 0 9.6E-01 9.6E-01 9.6E-01 9.6E-01
Chrysene ug/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND ND
Dibenzothiophene ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Fluoranthene ug/kg 1 0 0 4.2E+01 4.2E+01 4.2E+01 4.2E+01
Fluorene ug/kg 1 0 0 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Indeno(1,2,3-cd)pyrene ug/kg 1 0 0 9.0E-01 9.0E-01 9.0E-01 9.0E-01
Naphthalene ug/kg 1 1 ND ND ND ND ND
Perylene ug/kg 1 0 0 5.9E-01 5.9E-01 5.9E-01 5.9E-01
Phenanthrene ug/kg 1 0 0 1.4E+01 1.4E+01 1.4E+01 1.4E+01
Pyrene ug/kg 1 0 0 4.7E+01 4.7E+01 4.7E+01 4.7E+01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 0 0 9.9E+01 9.9E+01 9.9E+01 9.9E+01
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 5.9E+03 5.9E+03 5.9E+03 5.9E+03
Benzyl alcohol ug/kg 1 0 0 2.9E+01 2.9E+01 2.9E+01 2.9E+01
Bis(2-chloroethoxy) methane ug/kg 1 0 0 4.6E+01 4.6E+01 4.6E+01 4.6E+01
Dibenzofuran ug/kg 1 0 0 1.0E+00 1.0E+00 1.0E+00 1.0E+00
Hexachlorobenzene ug/kg 1 0 0 7.9E-01 7.9E-01 7.9E-01 7.9E-01
Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Nitrobenzene ug/kg 1 0 0 5.2E+02 5.2E+02 5.2E+02 5.2E+02
Phenols
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Phenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 1.0E+05 1.0E+05 1.0E+05 1.0E+05
Total PCBs, Adjusted pg/g 1 0 0 9.4E+04 9.4E+04 9.4E+04 9.4E+04
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 8.6E-01 8.6E-01 8.6E-01 8.6E-01
Total PCB TEQ pg/g 1 0 0 9.8E-01 9.8E-01 9.8E-01 9.8E-01
Pesticides
Aldrin ug/kg 1 0 0 3.8E-01 3.8E-01 3.8E-01 3.8E-01
alpha-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Dieldrin ug/kg 1 0 0 6.7E-01 6.7E-01 6.7E-01 6.7E-01
Endrin ug/kg 1 1 ND ND ND ND ND
Endrin aldehyde ug/kg 1 1 ND ND ND ND ND
Endrin ketone ug/kg 1 1 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Heptachlor ug/kg 1 1 ND ND ND ND ND
Heptachlor epoxide ug/kg 1 1 ND ND ND ND ND
Methoxychlor ug/kg 1 1 ND ND ND ND ND
Total Chlordanes ug/kg 1 0 0 3.8E+00 3.8E+00 3.8E+00 3.8E+00
Total DDD ug/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Total DDE ug/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Total DDT ug/kg 1 0 0 3.0E+00 3.0E+00 3.0E+00 3.0E+00
Total Endosulfan ug/kg 1 0 0 6.9E-01 6.9E-01 6.9E-01 6.9E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 4 East UD Metals
Aluminum mg/kg 4 0 0 4.9E+01 7.3E+01 Fewer than 5 detects 4.9E+01 7.3E+01
Antimony mg/kg 4 2 0 1.0E-03 2.0E-03 1.0E-03 2.0E-03
Arsenic, inorganic mg/kg 4 0 0 9.0E-02 9.5E-02 9.0E-02 9.5E-02
Cadmium mg/kg 4 0 0 1.1E-01 1.5E-01 1.1E-01 1.5E-01
Chromium mg/kg 4 0 0 5.6E-01 7.3E-01 5.6E-01 7.3E-01
Copper mg/kg 4 0 0 9.3E+00 1.1E+01 9.3E+00 1.1E+01
Lead mg/kg 4 0 0 1.2E-01 2.6E-01 1.2E-01 2.6E-01
Manganese mg/kg NA NA NA NA NA NA NA
Mercury mg/kg 4 0 0 9.4E-03 1.1E-02 9.4E-03 1.1E-02
Nickel mg/kg 4 0 0 3.3E-01 4.6E-01 3.3E-01 4.6E-01
Selenium mg/kg 4 0 0 8.6E-02 9.8E-02 8.6E-02 9.8E-02
Silver mg/kg 4 0 0 5.3E-02 5.8E-02 5.3E-02 5.8E-02
Thallium mg/kg NA NA NA NA NA NA NA
Zinc mg/kg 4 0 0 3.0E+01 3.4E+01 3.0E+01 3.4E+01
Butyltins
Butyltin ion ug/kg 4 0 0 4.4E+00 5.7E+00 4.4E+00 5.7E+00
Dibutyltin ion ug/kg 4 0 0 5.4E+00 5.9E+00 5.4E+00 5.9E+00
Tributyltin ion ug/kg 4 0 0 7.6E+00 8.7E+00 7.6E+00 8.7E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 4 0 0 1.5E+00 1.8E+00 1.5E+00 1.8E+00
Acenaphthene ug/kg 4 0 0 1.8E+00 3.0E+00 1.8E+00 3.0E+00
Acenaphthylene ug/kg 4 0 0 1.6E+00 1.9E+00 1.6E+00 1.9E+00
Anthracene ug/kg 4 0 0 6.3E+00 8.9E+00 6.3E+00 8.9E+00
Benzo(a)anthracene ug/kg 4 0 0 3.8E+01 4.4E+01 3.8E+01 4.4E+01
Benzo(a)pyrene ug/kg 4 0 0 8.0E+00 9.8E+00 8.0E+00 9.8E+00
Benzo(b)fluoranthene ug/kg 4 0 0 1.2E+01 2.0E+01 1.2E+01 2.0E+01
Benzo(e)pyrene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg 4 0 0 3.6E+00 4.1E+00 3.6E+00 4.1E+00
Benzo(k)fluoranthene ug/kg 4 0 0 6.3E+00 8.7E+00 6.3E+00 8.7E+00
Chrysene ug/kg 4 0 0 4.2E+01 5.4E+01 4.2E+01 5.4E+01
Dibenzo(a,h)anthracene ug/kg 4 1 0 7.9E-01 1.3E+00 7.9E-01 1.3E+00
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 4 0 0 5.8E+01 6.7E+01 5.8E+01 6.7E+01
Fluorene ug/kg 4 0 0 2.1E+00 2.4E+00 2.1E+00 2.4E+00
Indeno(1,2,3-cd)pyrene ug/kg 4 0 0 2.6E+00 3.3E+00 2.6E+00 3.3E+00
Naphthalene ug/kg 4 4 ND ND ND ND ND
Perylene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg 4 0 0 1.7E+01 2.4E+01 1.7E+01 2.4E+01
Pyrene ug/kg 4 0 0 6.0E+01 6.9E+01 6.0E+01 6.9E+01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 4 4 ND ND ND ND ND
Dibutyl phthalate ug/kg 4 4 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA NA NA
Benzyl alcohol ug/kg 4 1 1 9.9E+00 1.1E+01 9.9E+00 1.1E+01
Bis(2-chloroethoxy) methane ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg 4 0 0 8.5E-01 1.1E+00 8.5E-01 1.1E+00
Hexachlorobenzene ug/kg 4 1 1 4.2E-01 4.7E-01 4.2E-01 4.7E-01
Hexachlorobutadiene ug/kg 4 4 ND ND ND ND ND
Nitrobenzene ug/kg NA NA NA NA NA NA NA
Phenols
4-Nitrophenol ug/kg NA NA NA NA NA NA NA
Phenol ug/kg 4 4 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 3 0 0 9.6E+04 1.1E+05 9.6E+04 1.1E+05
Total PCBs, Adjusted pg/g 3 0 0 9.0E+04 1.0E+05 9.0E+04 1.0E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 4 0 0 1.2E+00 3.3E+00 1.2E+00 3.3E+00
Total PCB TEQ pg/g 3 0 0 1.0E+00 1.4E+00 1.0E+00 1.4E+00
Pesticides
Aldrin ug/kg 3 0 0 1.5E-01 1.7E-01 1.5E-01 1.7E-01
alpha-Hexachlorocyclohexane ug/kg 3 2 2 6.1E-03 6.1E-03 6.1E-03 6.1E-03
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 0 0 6.7E-01 6.9E-01 6.7E-01 6.9E-01
Endrin ug/kg 3 1 0 4.7E-03 6.9E-03 4.7E-03 6.9E-03
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 0 0 4.5E-02 6.4E-02 4.5E-02 6.4E-02
Heptachlor ug/kg 3 3 ND ND ND ND ND
Heptachlor epoxide ug/kg 3 1 1 4.7E-02 4.8E-02 4.7E-02 4.8E-02
Methoxychlor ug/kg 3 3 ND ND ND ND ND
Total Chlordanes ug/kg 3 0 0 2.6E+00 2.7E+00 2.6E+00 2.7E+00
Total DDD ug/kg 3 0 0 6.8E+00 7.4E+00 6.8E+00 7.4E+00
Total DDE ug/kg 3 0 0 9.3E+00 9.7E+00 9.3E+00 9.7E+00
Total DDT ug/kg 3 0 0 2.1E+00 2.2E+00 2.1E+00 2.2E+00
Total Endosulfan ug/kg 3 0 0 7.8E-01 8.0E-01 7.8E-01 8.0E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 4 West UD Metals
Aluminum mg/kg 2 0 0 7.1E+01 7.2E+01 Fewer than 5 detects 7.1E+01 7.2E+01
Antimony mg/kg 2 2 ND ND ND ND ND
Arsenic, inorganic mg/kg 2 0 0 8.8E-02 1.0E-01 8.8E-02 1.0E-01
Cadmium mg/kg 2 0 0 6.6E-02 7.6E-02 6.6E-02 7.6E-02
Chromium mg/kg 2 0 0 5.2E-01 6.3E-01 5.2E-01 6.3E-01
Copper mg/kg 2 0 0 8.0E+00 9.5E+00 8.0E+00 9.5E+00
Lead mg/kg 2 0 0 5.7E-02 6.6E-02 5.7E-02 6.6E-02
Manganese mg/kg 1 0 0 5.3E+00 5.3E+00 5.3E+00 5.3E+00
Mercury mg/kg 2 0 0 1.1E-02 1.3E-02 1.1E-02 1.3E-02
Nickel mg/kg 2 0 0 2.3E-01 2.9E-01 2.3E-01 2.9E-01
Selenium mg/kg 2 0 0 1.3E-01 1.8E-01 1.3E-01 1.8E-01
Silver mg/kg 2 0 0 4.9E-02 6.7E-02 4.9E-02 6.7E-02
Thallium mg/kg 1 0 0 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Zinc mg/kg 2 0 0 3.3E+01 3.8E+01 3.3E+01 3.8E+01
Butyltins
Butyltin ion ug/kg 2 1 0 9.8E-01 1.3E+00 9.8E-01 1.3E+00
Dibutyltin ion ug/kg 2 1 0 1.7E+00 2.4E+00 1.7E+00 2.4E+00
Tributyltin ion ug/kg 2 1 0 3.0E+00 4.0E+00 3.0E+00 4.0E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
2-Methylnaphthalene ug/kg 2 0 0 2.4E+00 2.4E+00 2.4E+00 2.4E+00
Acenaphthene ug/kg 2 1 0 2.3E+00 4.6E+00 2.3E+00 4.6E+00
Acenaphthylene ug/kg 2 0 0 2.6E+00 3.8E+00 2.6E+00 3.8E+00
Anthracene ug/kg 2 0 0 1.7E+01 3.0E+01 1.7E+01 3.0E+01
Benzo(a)anthracene ug/kg 2 0 0 8.4E+01 1.5E+02 8.4E+01 1.5E+02
Benzo(a)pyrene ug/kg 2 0 0 2.2E+01 3.9E+01 2.2E+01 3.9E+01
Benzo(b)fluoranthene ug/kg 2 0 0 2.4E+01 4.3E+01 2.4E+01 4.3E+01
Benzo(e)pyrene ug/kg 1 0 0 9.1E+00 9.1E+00 9.1E+00 9.1E+00
Benzo(g,h,i)perylene ug/kg 2 0 0 1.1E+01 1.6E+01 1.1E+01 1.6E+01
Benzo(k)fluoranthene ug/kg 2 0 0 1.6E+01 2.8E+01 1.6E+01 2.8E+01
Chrysene ug/kg 2 0 0 8.6E+01 1.5E+02 8.6E+01 1.5E+02
Dibenzo(a,h)anthracene ug/kg 2 0 0 2.3E+00 3.8E+00 2.3E+00 3.8E+00
Dibenzothiophene ug/kg 1 0 0 3.2E+00 3.2E+00 3.2E+00 3.2E+00
Fluoranthene ug/kg 2 0 0 1.3E+02 2.2E+02 1.3E+02 2.2E+02
Fluorene ug/kg 2 0 0 6.9E+00 9.2E+00 6.9E+00 9.2E+00
Indeno(1,2,3-cd)pyrene ug/kg 2 0 0 6.9E+00 9.6E+00 6.9E+00 9.6E+00
Naphthalene ug/kg 2 2 ND ND ND ND ND
Perylene ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Phenanthrene ug/kg 2 0 0 4.8E+01 6.6E+01 4.8E+01 6.6E+01
Pyrene ug/kg 2 0 0 1.5E+02 2.4E+02 1.5E+02 2.4E+02
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 3 2 1 5.6E+01 8.5E+01 5.6E+01 8.5E+01
Dibutyl phthalate ug/kg 3 3 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 3.7E+03 3.7E+03 3.7E+03 3.7E+03
Benzyl alcohol ug/kg 3 1 0 4.5E+01 1.1E+02 4.5E+01 1.1E+02
Bis(2-chloroethoxy) methane ug/kg 1 1 ND ND ND ND ND
Dibenzofuran ug/kg 2 0 0 8.3E-01 1.2E+00 8.3E-01 1.2E+00
Hexachlorobenzene ug/kg 3 0 0 6.3E-01 6.4E-01 6.3E-01 6.4E-01
Hexachlorobutadiene ug/kg 3 3 ND ND ND ND ND
Nitrobenzene ug/kg 1 0 0 1.9E+02 1.9E+02 1.9E+02 1.9E+02
Phenols
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Phenol ug/kg 3 3 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 3 0 0 9.7E+04 1.3E+05 9.7E+04 1.3E+05
Total PCBs, Adjusted pg/g 3 0 0 9.1E+04 1.2E+05 9.1E+04 1.2E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 3 0 0 8.2E-01 9.5E-01 8.2E-01 9.5E-01
Total PCB TEQ pg/g 3 0 0 1.1E+00 1.6E+00 1.1E+00 1.6E+00
Pesticides
Aldrin ug/kg 3 0 0 2.3E-01 2.5E-01 2.3E-01 2.5E-01
alpha-Hexachlorocyclohexane ug/kg 3 2 1 8.7E-03 1.4E-02 8.7E-03 1.4E-02
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 0 0 7.7E-01 9.4E-01 7.7E-01 9.4E-01
Endrin ug/kg 3 2 0 8.6E-03 1.7E-02 8.6E-03 1.7E-02
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 3 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 3 0 0 5.4E-02 6.8E-02 5.4E-02 6.8E-02
Heptachlor ug/kg 3 2 1 9.4E-03 1.4E-02 9.4E-03 1.4E-02
Heptachlor epoxide ug/kg 3 0 0 5.4E-02 6.7E-02 5.4E-02 6.7E-02
Methoxychlor ug/kg 3 2 0 1.2E-01 3.2E-01 1.2E-01 3.2E-01
Total Chlordanes ug/kg 3 0 0 3.2E+00 3.4E+00 3.2E+00 3.4E+00
Total DDD ug/kg 3 0 0 1.6E+01 1.8E+01 1.6E+01 1.8E+01
Total DDE ug/kg 3 0 0 1.4E+01 1.5E+01 1.4E+01 1.5E+01
Total DDT ug/kg 3 0 0 3.5E+00 4.1E+00 3.5E+00 4.1E+00
Total Endosulfan ug/kg 3 0 0 9.1E-01 1.2E+00 9.1E-01 1.2E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 5 East UD Metals
Aluminum mg/kg 2 0 0 1.1E+02 1.2E+02 Fewer than 5 detects 1.1E+02 1.2E+02
Antimony mg/kg 2 2 ND ND ND ND ND
Arsenic, inorganic mg/kg 2 0 0 8.0E-02 8.3E-02 8.0E-02 8.3E-02
Cadmium mg/kg 2 0 0 6.0E-02 6.9E-02 6.0E-02 6.9E-02
Chromium mg/kg 2 0 0 4.5E-01 5.1E-01 4.5E-01 5.1E-01
Copper mg/kg 2 0 0 8.2E+00 9.1E+00 8.2E+00 9.1E+00
Lead mg/kg 2 0 0 6.4E-02 6.9E-02 6.4E-02 6.9E-02
Manganese mg/kg 1 0 0 6.6E+00 6.6E+00 6.6E+00 6.6E+00
Mercury mg/kg 2 0 0 1.4E-02 1.9E-02 1.4E-02 1.9E-02
Nickel mg/kg 2 0 0 2.7E-01 3.6E-01 2.7E-01 3.6E-01
Selenium mg/kg 2 0 0 1.6E-01 1.7E-01 1.6E-01 1.7E-01
Silver mg/kg 2 0 0 4.8E-02 6.2E-02 4.8E-02 6.2E-02
Thallium mg/kg 1 0 0 1.2E-03 1.2E-03 1.2E-03 1.2E-03
Zinc mg/kg 2 0 0 3.1E+01 3.2E+01 3.1E+01 3.2E+01
Butyltins
Butyltin ion ug/kg 2 0 0 2.2E+00 2.4E+00 2.2E+00 2.4E+00
Dibutyltin ion ug/kg 2 0 0 3.6E+00 3.6E+00 3.6E+00 3.6E+00
Tributyltin ion ug/kg 2 0 0 7.2E+00 8.9E+00 7.2E+00 8.9E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
2-Methylnaphthalene ug/kg 2 0 0 2.1E+00 2.3E+00 2.1E+00 2.3E+00
Acenaphthene ug/kg 2 0 0 1.2E+00 1.3E+00 1.2E+00 1.3E+00
Acenaphthylene ug/kg 2 0 0 9.3E-01 1.4E+00 9.3E-01 1.4E+00
Anthracene ug/kg 2 0 0 4.2E+00 5.6E+00 4.2E+00 5.6E+00
Benzo(a)anthracene ug/kg 2 0 0 1.5E+01 2.2E+01 1.5E+01 2.2E+01
Benzo(a)pyrene ug/kg 2 0 0 2.7E+00 4.6E+00 2.7E+00 4.6E+00
Benzo(b)fluoranthene ug/kg 2 0 0 3.1E+00 4.7E+00 3.1E+00 4.7E+00
Benzo(e)pyrene ug/kg 1 0 0 3.1E+00 3.1E+00 3.1E+00 3.1E+00
Benzo(g,h,i)perylene ug/kg 2 0 0 1.3E+00 1.6E+00 1.3E+00 1.6E+00
Benzo(k)fluoranthene ug/kg 2 1 0 1.8E+00 3.3E+00 1.8E+00 3.3E+00
Chrysene ug/kg 2 0 0 1.8E+01 2.4E+01 1.8E+01 2.4E+01
Dibenzo(a,h)anthracene ug/kg 2 1 0 3.1E-01 5.0E-01 3.1E-01 5.0E-01
Dibenzothiophene ug/kg 1 1 ND ND ND ND ND
Fluoranthene ug/kg 2 0 0 3.1E+01 3.7E+01 3.1E+01 3.7E+01
Fluorene ug/kg 2 0 0 2.5E+00 3.0E+00 2.5E+00 3.0E+00
Indeno(1,2,3-cd)pyrene ug/kg 2 0 0 7.1E-01 9.5E-01 7.1E-01 9.5E-01
Naphthalene ug/kg 2 2 ND ND ND ND ND
Perylene ug/kg 1 0 0 2.6E-01 2.6E-01 2.6E-01 2.6E-01
Phenanthrene ug/kg 2 0 0 1.3E+01 1.6E+01 1.3E+01 1.6E+01
Pyrene ug/kg 2 0 0 2.9E+01 3.6E+01 2.9E+01 3.6E+01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 1 1 7.7E+01 7.7E+01 7.7E+01 7.7E+01
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 3.9E+03 3.9E+03 3.9E+03 3.9E+03
Benzyl alcohol ug/kg 2 1 0 4.2E+01 7.2E+01 4.2E+01 7.2E+01
Bis(2-chloroethoxy) methane ug/kg 1 1 ND ND ND ND ND
Dibenzofuran ug/kg 2 0 0 1.2E+00 1.4E+00 1.2E+00 1.4E+00
Hexachlorobenzene ug/kg 2 0 0 5.9E-01 7.4E-01 5.9E-01 7.4E-01
Hexachlorobutadiene ug/kg 2 1 1 5.3E-03 5.3E-03 5.3E-03 5.3E-03
Nitrobenzene ug/kg 1 0 0 4.1E+02 4.1E+02 4.1E+02 4.1E+02
Phenols
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Phenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 1.3E+05 1.5E+05 1.3E+05 1.5E+05
Total PCBs, Adjusted pg/g 2 0 0 1.2E+05 1.5E+05 1.2E+05 1.5E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 2 0 0 5.8E-01 6.1E-01 5.8E-01 6.1E-01
Total PCB TEQ pg/g 2 0 0 1.2E+00 1.5E+00 1.2E+00 1.5E+00
Pesticides
Aldrin ug/kg 2 0 0 3.0E-01 3.8E-01 3.0E-01 3.8E-01
alpha-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Dieldrin ug/kg 2 0 0 6.9E-01 7.2E-01 6.9E-01 7.2E-01
Endrin ug/kg 2 2 ND ND ND ND ND
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 2 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 2 0 0 3.7E-02 3.8E-02 3.7E-02 3.8E-02
Heptachlor ug/kg 2 1 0 7.2E-03 1.1E-02 7.2E-03 1.1E-02
Heptachlor epoxide ug/kg 2 0 0 4.7E-02 5.1E-02 4.7E-02 5.1E-02
Methoxychlor ug/kg 2 2 ND ND ND ND ND
Total Chlordanes ug/kg 2 0 0 3.8E+00 4.6E+00 3.8E+00 4.6E+00
Total DDD ug/kg 2 0 0 9.9E+00 1.1E+01 9.9E+00 1.1E+01
Total DDE ug/kg 2 0 0 1.3E+01 1.5E+01 1.3E+01 1.5E+01
Total DDT ug/kg 2 0 0 1.9E+00 2.3E+00 1.9E+00 2.3E+00
Total Endosulfan ug/kg 2 0 0 5.9E-01 7.4E-01 5.9E-01 7.4E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 5 West UD Metals
Aluminum mg/kg 2 0 0 9.2E+01 1.3E+02 Fewer than 5 detects 9.2E+01 1.3E+02
Antimony mg/kg 2 2 ND ND ND ND ND
Arsenic, inorganic mg/kg 2 0 0 9.8E-02 1.1E-01 9.8E-02 1.1E-01
Cadmium mg/kg 2 0 0 7.2E-02 7.7E-02 7.2E-02 7.7E-02
Chromium mg/kg 2 0 0 6.3E-01 7.5E-01 6.3E-01 7.5E-01
Copper mg/kg 2 0 0 1.1E+01 1.2E+01 1.1E+01 1.2E+01
Lead mg/kg 2 0 0 6.0E-02 7.1E-02 6.0E-02 7.1E-02
Manganese mg/kg 1 0 0 7.4E+00 7.4E+00 7.4E+00 7.4E+00
Mercury mg/kg 2 0 0 2.1E-02 2.6E-02 2.1E-02 2.6E-02
Nickel mg/kg 2 0 0 2.7E-01 3.1E-01 2.7E-01 3.1E-01
Selenium mg/kg 2 0 0 1.5E-01 1.9E-01 1.5E-01 1.9E-01
Silver mg/kg 2 0 0 6.5E-02 8.3E-02 6.5E-02 8.3E-02
Thallium mg/kg 1 0 0 1.1E-03 1.1E-03 1.1E-03 1.1E-03
Zinc mg/kg 2 0 0 3.0E+01 3.1E+01 3.0E+01 3.1E+01
Butyltins
Butyltin ion ug/kg 2 1 0 1.5E+00 2.9E+00 1.5E+00 2.9E+00
Dibutyltin ion ug/kg 2 1 0 1.7E+00 2.5E+00 1.7E+00 2.5E+00
Tributyltin ion ug/kg 2 2 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
2-Methylnaphthalene ug/kg 2 0 0 2.2E+00 2.3E+00 2.2E+00 2.3E+00
Acenaphthene ug/kg 2 0 0 1.2E+01 2.1E+01 1.2E+01 2.1E+01
Acenaphthylene ug/kg 2 0 0 7.6E+00 1.4E+01 7.6E+00 1.4E+01
Anthracene ug/kg 2 0 0 3.6E+01 6.5E+01 3.6E+01 6.5E+01
Benzo(a)anthracene ug/kg 2 0 0 3.5E+02 6.7E+02 3.5E+02 6.7E+02
Benzo(a)pyrene ug/kg 2 0 0 2.3E+02 4.6E+02 2.3E+02 4.6E+02
Benzo(b)fluoranthene ug/kg 2 0 0 2.2E+02 4.3E+02 2.2E+02 4.3E+02
Benzo(e)pyrene ug/kg 1 0 0 1.1E+01 1.1E+01 1.1E+01 1.1E+01
Benzo(g,h,i)perylene ug/kg 2 0 0 1.2E+02 2.3E+02 1.2E+02 2.3E+02
Benzo(k)fluoranthene ug/kg 2 0 0 1.4E+02 2.8E+02 1.4E+02 2.8E+02
Chrysene ug/kg 2 0 0 2.9E+02 5.6E+02 2.9E+02 5.6E+02
Dibenzo(a,h)anthracene ug/kg 2 1 0 1.9E+01 3.7E+01 1.9E+01 3.7E+01
Dibenzothiophene ug/kg 1 0 0 2.4E+00 2.4E+00 2.4E+00 2.4E+00
Fluoranthene ug/kg 2 0 0 4.2E+02 7.7E+02 4.2E+02 7.7E+02
Fluorene ug/kg 2 0 0 1.0E+01 1.6E+01 1.0E+01 1.6E+01
Indeno(1,2,3-cd)pyrene ug/kg 2 0 0 8.1E+01 1.6E+02 8.1E+01 1.6E+02
Naphthalene ug/kg 2 1 0 2.2E+00 3.0E+00 2.2E+00 3.0E+00
Perylene ug/kg 1 0 0 1.0E+00 1.0E+00 1.0E+00 1.0E+00
Phenanthrene ug/kg 2 0 0 1.1E+02 1.9E+02 1.1E+02 1.9E+02
Pyrene ug/kg 2 0 0 4.6E+02 8.5E+02 4.6E+02 8.5E+02
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 1 0 8.8E+01 1.5E+02 8.8E+01 1.5E+02
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 4.7E+03 4.7E+03 4.7E+03 4.7E+03
Benzyl alcohol ug/kg 2 1 1 9.4E+00 9.4E+00 9.4E+00 9.4E+00
Bis(2-chloroethoxy) methane ug/kg 1 1 ND ND ND ND ND
Dibenzofuran ug/kg 2 1 0 6.7E-01 1.3E+00 6.7E-01 1.3E+00
Hexachlorobenzene ug/kg 2 0 0 6.2E-01 6.8E-01 6.2E-01 6.8E-01
Hexachlorobutadiene ug/kg 2 1 1 2.5E-02 2.5E-02 2.5E-02 2.5E-02
Nitrobenzene ug/kg 1 0 0 1.9E+02 1.9E+02 1.9E+02 1.9E+02
Phenols
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Phenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 7.5E+04 8.0E+04 7.5E+04 8.0E+04
Total PCBs, Adjusted pg/g 2 0 0 7.1E+04 7.5E+04 7.1E+04 7.5E+04
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 2 0 0 1.3E+00 1.5E+00 1.3E+00 1.5E+00
Total PCB TEQ pg/g 2 0 0 8.7E-01 9.6E-01 8.7E-01 9.6E-01
Pesticides
Aldrin ug/kg 2 0 0 2.4E-01 2.5E-01 2.4E-01 2.5E-01
alpha-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Dieldrin ug/kg 2 0 0 7.2E-01 8.7E-01 7.2E-01 8.7E-01
Endrin ug/kg 2 2 ND ND ND ND ND
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 2 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 2 0 0 4.8E-02 6.5E-02 4.8E-02 6.5E-02
Heptachlor ug/kg 2 1 0 2.1E-02 3.8E-02 2.1E-02 3.8E-02
Heptachlor epoxide ug/kg 2 0 0 5.2E-02 6.1E-02 5.2E-02 6.1E-02
Methoxychlor ug/kg 2 2 ND ND ND ND ND
Total Chlordanes ug/kg 2 0 0 3.0E+00 3.3E+00 3.0E+00 3.3E+00
Total DDD ug/kg 2 0 0 2.3E+01 2.4E+01 2.3E+01 2.4E+01
Total DDE ug/kg 2 0 0 1.6E+01 1.7E+01 1.6E+01 1.7E+01
Total DDT ug/kg 2 0 0 5.6E+00 6.8E+00 5.6E+00 6.8E+00
Total Endosulfan ug/kg 2 0 0 6.3E-01 8.9E-01 6.3E-01 8.9E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 6 East UD Metals
Aluminum mg/kg 2 0 0 7.5E+01 9.7E+01 Fewer than 5 detects 7.5E+01 9.7E+01
Antimony mg/kg 2 1 1 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Arsenic, inorganic mg/kg 2 0 0 9.0E-02 9.7E-02 9.0E-02 9.7E-02
Cadmium mg/kg 2 0 0 5.6E-02 5.8E-02 5.6E-02 5.8E-02
Chromium mg/kg 2 0 0 5.1E-01 5.9E-01 5.1E-01 5.9E-01
Copper mg/kg 2 0 0 9.5E+00 1.1E+01 9.5E+00 1.1E+01
Lead mg/kg 2 0 0 9.3E-02 1.2E-01 9.3E-02 1.2E-01
Manganese mg/kg 1 0 0 4.2E+00 4.2E+00 4.2E+00 4.2E+00
Mercury mg/kg 2 0 0 1.2E-02 1.2E-02 1.2E-02 1.2E-02
Nickel mg/kg 2 0 0 2.3E-01 3.0E-01 2.3E-01 3.0E-01
Selenium mg/kg 2 0 0 1.1E-01 1.2E-01 1.1E-01 1.2E-01
Silver mg/kg 2 0 0 4.9E-02 5.0E-02 4.9E-02 5.0E-02
Thallium mg/kg 1 0 0 3.5E-04 3.5E-04 3.5E-04 3.5E-04
Zinc mg/kg 2 0 0 2.5E+01 2.7E+01 2.5E+01 2.7E+01
Butyltins
Butyltin ion ug/kg 1 0 0 3.7E+00 3.7E+00 3.7E+00 3.7E+00
Dibutyltin ion ug/kg 1 0 0 7.9E+00 7.9E+00 7.9E+00 7.9E+00
Tributyltin ion ug/kg 1 0 0 7.6E+00 7.6E+00 7.6E+00 7.6E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 2 1 1 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Acenaphthene ug/kg 2 1 1 9.7E-01 9.7E-01 9.7E-01 9.7E-01
Acenaphthylene ug/kg 2 1 1 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Anthracene ug/kg 2 1 1 5.5E+00 5.5E+00 5.5E+00 5.5E+00
Benzo(a)anthracene ug/kg 2 1 1 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Benzo(a)pyrene ug/kg 2 1 1 3.8E+00 3.8E+00 3.8E+00 3.8E+00
Benzo(b)fluoranthene ug/kg 2 1 1 4.2E+00 4.2E+00 4.2E+00 4.2E+00
Benzo(e)pyrene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg 2 1 1 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Benzo(k)fluoranthene ug/kg 2 1 1 2.8E+00 2.8E+00 2.8E+00 2.8E+00
Chrysene ug/kg 2 1 1 2.2E+01 2.2E+01 2.2E+01 2.2E+01
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 2 0 0 4.2E+01 4.2E+01 4.2E+01 4.2E+01
Fluorene ug/kg 2 1 1 2.4E+00 2.4E+00 2.4E+00 2.4E+00
Indeno(1,2,3-cd)pyrene ug/kg 2 1 1 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Naphthalene ug/kg 2 2 ND ND ND ND ND
Perylene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg 2 1 1 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Pyrene ug/kg 2 0 0 4.0E+01 4.2E+01 4.0E+01 4.2E+01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 2 ND ND ND ND ND
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA NA NA
Benzyl alcohol ug/kg 2 1 1 2.7E+01 2.7E+01 2.7E+01 2.7E+01
Bis(2-chloroethoxy) methane ug/kg 1 1 ND ND ND ND ND
Dibenzofuran ug/kg 2 1 1 1.1E+00 1.1E+00 1.1E+00 1.1E+00
Hexachlorobenzene ug/kg 2 1 1 5.5E-01 5.5E-01 5.5E-01 5.5E-01
Hexachlorobutadiene ug/kg 2 2 ND ND ND ND ND
Nitrobenzene ug/kg 1 1 ND ND ND ND ND
Phenols
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Phenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg 1 0 0 9.8E+01 9.8E+01 9.8E+01 9.8E+01
Total PCB Congeners pg/g 1 0 0 2.7E+06 2.7E+06 2.7E+06 2.7E+06
Total PCBs, Adjusted pg/g 1 0 0 2.6E+06 2.6E+06 2.6E+06 2.6E+06
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 7.0E-01 7.0E-01 7.0E-01 7.0E-01
Total PCB TEQ pg/g 1 0 0 8.6E+00 8.6E+00 8.6E+00 8.6E+00
Pesticides
Aldrin ug/kg 2 1 1 2.1E-01 2.1E-01 2.1E-01 2.1E-01
alpha-Hexachlorocyclohexane ug/kg 2 1 1 1.1E-02 1.1E-02 1.1E-02 1.1E-02
beta-Hexachlorocyclohexane ug/kg 2 1 0 6.1E-01 1.2E+00 6.1E-01 1.2E+00
Dieldrin ug/kg 2 1 1 7.7E-01 7.7E-01 7.7E-01 7.7E-01
Endrin ug/kg 2 2 ND ND ND ND ND
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 2 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 2 1 1 7.1E-02 7.1E-02 7.1E-02 7.1E-02
Heptachlor ug/kg 2 1 1 8.3E-03 8.3E-03 8.3E-03 8.3E-03
Heptachlor epoxide ug/kg 2 0 0 1.1E+00 2.1E+00 1.1E+00 2.1E+00
Methoxychlor ug/kg 2 2 ND ND ND ND ND
Total Chlordanes ug/kg 2 0 0 4.5E+00 6.1E+00 4.5E+00 6.1E+00
Total DDD ug/kg 2 0 0 5.6E+00 6.4E+00 5.6E+00 6.4E+00
Total DDE ug/kg 2 0 0 8.7E+00 9.4E+00 8.7E+00 9.4E+00
Total DDT ug/kg 2 1 1 1.6E+00 1.6E+00 1.6E+00 1.6E+00
Total Endosulfan ug/kg 2 1 0 7.6E-01 1.0E+00 7.6E-01 1.0E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 6 West UD Metals
Aluminum mg/kg 2 0 0 7.5E+01 8.0E+01 Fewer than 5 detects 7.5E+01 8.0E+01
Antimony mg/kg 2 2 ND ND ND ND ND
Arsenic, inorganic mg/kg 2 0 0 1.0E-01 1.1E-01 1.0E-01 1.1E-01
Cadmium mg/kg 2 0 0 7.7E-02 7.8E-02 7.7E-02 7.8E-02
Chromium mg/kg 2 0 0 7.0E-01 7.3E-01 7.0E-01 7.3E-01
Copper mg/kg 2 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Lead mg/kg 2 0 0 6.3E-02 7.2E-02 6.3E-02 7.2E-02
Manganese mg/kg NA NA NA NA NA NA NA
Mercury mg/kg 1 0 0 1.3E-02 1.3E-02 1.3E-02 1.3E-02
Nickel mg/kg 2 0 0 4.4E-01 4.4E-01 4.4E-01 4.4E-01
Selenium mg/kg 2 0 0 1.2E-01 1.4E-01 1.2E-01 1.4E-01
Silver mg/kg 2 0 0 7.3E-02 7.5E-02 7.3E-02 7.5E-02
Thallium mg/kg NA NA NA NA NA NA NA
Zinc mg/kg 2 0 0 3.7E+01 3.8E+01 3.7E+01 3.8E+01
Butyltins
Butyltin ion ug/kg 1 0 0 3.5E+00 3.5E+00 3.5E+00 3.5E+00
Dibutyltin ion ug/kg 1 0 0 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 2 0 0 1.1E+01 2.0E+01 1.1E+01 2.0E+01
Acenaphthene ug/kg 2 0 0 3.2E+01 6.1E+01 3.2E+01 6.1E+01
Acenaphthylene ug/kg 2 0 0 9.3E+00 1.4E+01 9.3E+00 1.4E+01
Anthracene ug/kg 2 0 0 5.1E+01 7.8E+01 5.1E+01 7.8E+01
Benzo(a)anthracene ug/kg 2 0 0 4.0E+02 6.3E+02 4.0E+02 6.3E+02
Benzo(a)pyrene ug/kg 2 0 0 2.8E+02 4.9E+02 2.8E+02 4.9E+02
Benzo(b)fluoranthene ug/kg 2 0 0 2.6E+02 4.6E+02 2.6E+02 4.6E+02
Benzo(e)pyrene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg 2 0 0 1.3E+02 2.3E+02 1.3E+02 2.3E+02
Benzo(k)fluoranthene ug/kg 2 0 0 1.8E+02 3.1E+02 1.8E+02 3.1E+02
Chrysene ug/kg 2 0 0 3.6E+02 5.6E+02 3.6E+02 5.6E+02
Dibenzo(a,h)anthracene ug/kg 2 0 0 2.5E+01 4.3E+01 2.5E+01 4.3E+01
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 2 0 0 4.9E+02 7.2E+02 4.9E+02 7.2E+02
Fluorene ug/kg 2 0 0 2.1E+01 3.6E+01 2.1E+01 3.6E+01
Indeno(1,2,3-cd)pyrene ug/kg 2 0 0 9.3E+01 1.7E+02 9.3E+01 1.7E+02
Naphthalene ug/kg 2 1 0 1.7E+01 3.3E+01 1.7E+01 3.3E+01
Perylene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg 2 0 0 1.9E+02 3.0E+02 1.9E+02 3.0E+02
Pyrene ug/kg 2 0 0 5.5E+02 8.2E+02 5.5E+02 8.2E+02
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 2 ND ND ND ND ND
Dibutyl phthalate ug/kg 2 2 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA NA NA
Benzyl alcohol ug/kg 2 0 0 2.4E+01 3.5E+01 2.4E+01 3.5E+01
Bis(2-chloroethoxy) methane ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg 2 0 0 3.4E+00 5.2E+00 3.4E+00 5.2E+00
Hexachlorobenzene ug/kg 2 0 0 8.6E-01 1.1E+00 8.6E-01 1.1E+00
Hexachlorobutadiene ug/kg 2 2 ND ND ND ND ND
Nitrobenzene ug/kg NA NA NA NA NA NA NA
Phenols
4-Nitrophenol ug/kg NA NA NA NA NA NA NA
Phenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 9.5E+04 1.1E+05 9.5E+04 1.1E+05
Total PCBs, Adjusted pg/g 2 0 0 8.9E+04 1.0E+05 8.9E+04 1.0E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 2 0 0 3.2E+00 4.0E+00 3.2E+00 4.0E+00
Total PCB TEQ pg/g 2 0 0 1.3E+00 1.4E+00 1.3E+00 1.4E+00
Pesticides
Aldrin ug/kg 2 0 0 3.1E-01 3.6E-01 3.1E-01 3.6E-01
alpha-Hexachlorocyclohexane ug/kg 2 1 1 1.1E-02 1.1E-02 1.1E-02 1.1E-02
beta-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Dieldrin ug/kg 2 0 0 1.1E+00 1.3E+00 1.1E+00 1.3E+00
Endrin ug/kg 2 1 1 4.4E-02 4.4E-02 4.4E-02 4.4E-02
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 0 0 6.2E-03 8.6E-03 6.2E-03 8.6E-03
gamma-Hexachlorocyclohexane ug/kg 2 0 0 7.3E-02 8.4E-02 7.3E-02 8.4E-02
Heptachlor ug/kg 2 0 0 2.4E-01 4.2E-01 2.4E-01 4.2E-01
Heptachlor epoxide ug/kg 2 0 0 8.7E-02 1.1E-01 8.7E-02 1.1E-01
Methoxychlor ug/kg 2 1 0 5.4E-02 9.4E-02 5.4E-02 9.4E-02
Total Chlordanes ug/kg 2 0 0 6.8E+00 9.9E+00 6.8E+00 9.9E+00
Total DDD ug/kg 2 0 0 1.2E+02 2.0E+02 1.2E+02 2.0E+02
Total DDE ug/kg 2 0 0 4.1E+01 6.3E+01 4.1E+01 6.3E+01
Total DDT ug/kg 2 0 0 2.6E+01 4.4E+01 2.6E+01 4.4E+01
Total Endosulfan ug/kg 2 0 0 1.2E+00 1.4E+00 1.2E+00 1.4E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 7 East UD Metals
Aluminum mg/kg 1 0 0 1.1E+02 1.1E+02 Fewer than 5 detects 1.1E+02 1.1E+02
Antimony mg/kg 1 1 ND ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 9.1E-02 9.1E-02 9.1E-02 9.1E-02
Cadmium mg/kg 1 0 0 7.5E-02 7.5E-02 7.5E-02 7.5E-02
Chromium mg/kg 1 0 0 9.0E-01 9.0E-01 9.0E-01 9.0E-01
Copper mg/kg 1 0 0 1.0E+01 1.0E+01 1.0E+01 1.0E+01
Lead mg/kg 1 0 0 7.3E-02 7.3E-02 7.3E-02 7.3E-02
Manganese mg/kg NA NA NA NA NA NA NA
Mercury mg/kg 1 0 0 1.1E-02 1.1E-02 1.1E-02 1.1E-02
Nickel mg/kg 1 0 0 4.4E-01 4.4E-01 4.4E-01 4.4E-01
Selenium mg/kg 1 0 0 1.4E-01 1.4E-01 1.4E-01 1.4E-01
Silver mg/kg 1 0 0 5.9E-02 5.9E-02 5.9E-02 5.9E-02
Thallium mg/kg NA NA NA NA NA NA NA
Zinc mg/kg 1 0 0 2.8E+01 2.8E+01 2.8E+01 2.8E+01
Butyltins
Butyltin ion ug/kg 1 0 0 8.4E+00 8.4E+00 8.4E+00 8.4E+00
Dibutyltin ion ug/kg 1 0 0 8.1E+00 8.1E+00 8.1E+00 8.1E+00
Tributyltin ion ug/kg 1 0 0 1.7E+01 1.7E+01 1.7E+01 1.7E+01
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 1 0 0 2.1E+00 2.1E+00 2.1E+00 2.1E+00
Acenaphthene ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Acenaphthylene ug/kg 1 0 0 7.9E-01 7.9E-01 7.9E-01 7.9E-01
Anthracene ug/kg 1 0 0 3.4E+00 3.4E+00 3.4E+00 3.4E+00
Benzo(a)anthracene ug/kg 1 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Benzo(a)pyrene ug/kg 1 0 0 2.4E+00 2.4E+00 2.4E+00 2.4E+00
Benzo(b)fluoranthene ug/kg 1 0 0 3.6E+00 3.6E+00 3.6E+00 3.6E+00
Benzo(e)pyrene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Benzo(k)fluoranthene ug/kg 1 0 0 2.0E+00 2.0E+00 2.0E+00 2.0E+00
Chrysene ug/kg 1 0 0 1.9E+01 1.9E+01 1.9E+01 1.9E+01
Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND ND
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 1 0 0 4.1E+01 4.1E+01 4.1E+01 4.1E+01
Fluorene ug/kg 1 0 0 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Indeno(1,2,3-cd)pyrene ug/kg 1 1 ND ND ND ND ND
Naphthalene ug/kg 1 1 ND ND ND ND ND
Perylene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg 1 0 0 1.6E+01 1.6E+01 1.6E+01 1.6E+01
Pyrene ug/kg 1 0 0 3.3E+01 3.3E+01 3.3E+01 3.3E+01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 1 ND ND ND ND ND
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA NA NA
Benzyl alcohol ug/kg 1 0 0 9.5E+01 9.5E+01 9.5E+01 9.5E+01
Bis(2-chloroethoxy) methane ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg 1 0 0 1.9E+00 1.9E+00 1.9E+00 1.9E+00
Hexachlorobenzene ug/kg 1 0 0 5.2E-01 5.2E-01 5.2E-01 5.2E-01
Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Nitrobenzene ug/kg NA NA NA NA NA NA NA
Phenols
4-Nitrophenol ug/kg NA NA NA NA NA NA NA
Phenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 9.7E+04 9.7E+04 9.7E+04 9.7E+04
Total PCBs, Adjusted pg/g 1 0 0 9.2E+04 9.2E+04 9.2E+04 9.2E+04
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 1.0E+00 1.0E+00 1.0E+00 1.0E+00
Total PCB TEQ pg/g 1 0 0 8.7E-01 8.7E-01 8.7E-01 8.7E-01
Pesticides
Aldrin ug/kg 1 0 0 1.9E-01 1.9E-01 1.9E-01 1.9E-01
alpha-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Dieldrin ug/kg 1 0 0 7.3E-01 7.3E-01 7.3E-01 7.3E-01
Endrin ug/kg 1 1 ND ND ND ND ND
Endrin aldehyde ug/kg 1 1 ND ND ND ND ND
Endrin ketone ug/kg 1 0 0 2.4E-03 2.4E-03 2.4E-03 2.4E-03
gamma-Hexachlorocyclohexane ug/kg 1 0 0 6.5E-02 6.5E-02 6.5E-02 6.5E-02
Heptachlor ug/kg 1 1 ND ND ND ND ND
Heptachlor epoxide ug/kg 1 0 0 5.2E-02 5.2E-02 5.2E-02 5.2E-02
Methoxychlor ug/kg 1 1 ND ND ND ND ND
Total Chlordanes ug/kg 1 0 0 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Total DDD ug/kg 1 0 0 4.5E+00 4.5E+00 4.5E+00 4.5E+00
Total DDE ug/kg 1 0 0 8.5E+00 8.5E+00 8.5E+00 8.5E+00
Total DDT ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Total Endosulfan ug/kg 1 0 0 9.5E-01 9.5E-01 9.5E-01 9.5E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 7 West UD Metals
Aluminum mg/kg 4 0 0 9.1E+01 1.7E+02 -- Fewer than 5 detects -- 9.1E+01 1.7E+02
Antimony mg/kg 4 1 0 1.1E-03 2.0E-03 -- Fewer than 5 detects -- 1.1E-03 2.0E-03
Arsenic, inorganic mg/kg 4 0 0 8.9E-02 9.5E-02 -- Fewer than 5 detects -- 8.9E-02 9.5E-02
Cadmium mg/kg 4 0 0 6.7E-02 7.6E-02 -- Fewer than 5 detects -- 6.7E-02 7.6E-02
Chromium mg/kg 4 0 0 5.7E-01 6.5E-01 -- Fewer than 5 detects -- 5.7E-01 6.5E-01
Copper mg/kg 4 0 0 8.5E+00 9.5E+00 -- Fewer than 5 detects -- 8.5E+00 9.5E+00
Lead mg/kg 4 0 0 1.4E-01 3.2E-01 -- Fewer than 5 detects -- 1.4E-01 3.2E-01
Manganese mg/kg 2 0 0 6.2E+00 7.6E+00 -- Fewer than 5 detects -- 6.2E+00 7.6E+00
Mercury mg/kg 4 0 0 8.5E-03 1.1E-02 -- Fewer than 5 detects -- 8.5E-03 1.1E-02
Nickel mg/kg 4 0 0 2.6E-01 3.4E-01 -- Fewer than 5 detects -- 2.6E-01 3.4E-01
Selenium mg/kg 4 2 0 8.9E-02 1.7E-01 -- Fewer than 5 detects -- 8.9E-02 1.7E-01
Silver mg/kg 4 0 0 4.7E-02 5.6E-02 -- Fewer than 5 detects -- 4.7E-02 5.6E-02
Thallium mg/kg 2 0 0 5.5E-04 7.0E-04 -- Fewer than 5 detects -- 5.5E-04 7.0E-04
Zinc mg/kg 4 0 0 2.9E+01 4.0E+01 -- Fewer than 5 detects -- 2.9E+01 4.0E+01
Butyltins
Butyltin ion ug/kg 3 1 0 1.4E+00 2.9E+00 -- Fewer than 5 detects -- 1.4E+00 2.9E+00
Dibutyltin ion ug/kg 3 0 0 3.2E+00 5.6E+00 -- Fewer than 5 detects -- 3.2E+00 5.6E+00
Tributyltin ion ug/kg 3 0 0 3.5E+00 4.4E+00 -- Fewer than 5 detects -- 3.5E+00 4.4E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA -- Fewer than 5 detects -- NA NA
2-Methylnaphthalene ug/kg 5 2 2 2.3E+00 3.3E+00 -- Fewer than 5 detects -- 2.3E+00 3.3E+00
Acenaphthene ug/kg 5 2 2 2.7E+00 4.7E+00 -- Fewer than 5 detects -- 2.7E+00 4.7E+00
Acenaphthylene ug/kg 5 2 2 1.9E+00 2.4E+00 -- Fewer than 5 detects -- 1.9E+00 2.4E+00
Anthracene ug/kg 5 2 2 6.1E+00 8.6E+00 -- Fewer than 5 detects -- 6.1E+00 8.6E+00
Benzo(a)anthracene ug/kg 5 1 0 3.6E+01 8.2E+01 -- Fewer than 5 detects -- 3.6E+01 8.2E+01
Benzo(a)pyrene ug/kg 5 2 2 8.3E+00 1.9E+01 -- Fewer than 5 detects -- 8.3E+00 1.9E+01
Benzo(b)fluoranthene ug/kg 5 2 2 1.3E+01 3.0E+01 -- Fewer than 5 detects -- 1.3E+01 3.0E+01
Benzo(e)pyrene ug/kg NA NA NA NA NA -- Fewer than 5 detects -- NA NA
Benzo(g,h,i)perylene ug/kg 5 2 2 3.5E+00 7.3E+00 -- Fewer than 5 detects -- 3.5E+00 7.3E+00
Benzo(k)fluoranthene ug/kg 5 2 2 8.0E+00 2.0E+01 -- Fewer than 5 detects -- 8.0E+00 2.0E+01
Chrysene ug/kg 5 1 0 3.6E+01 6.6E+01 -- Fewer than 5 detects -- 3.6E+01 6.6E+01
Dibenzo(a,h)anthracene ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Dibenzothiophene ug/kg NA NA NA NA NA -- Fewer than 5 detects -- NA NA
Fluoranthene ug/kg 5 0 0 7.4E+01 1.4E+02 normal 95% Student's-t UCL 1.1E+02 7.4E+01 1.1E+02
Fluorene ug/kg 5 2 2 3.7E+00 5.2E+00 -- Fewer than 5 detects -- 3.7E+00 5.2E+00
Indeno(1,2,3-cd)pyrene ug/kg 5 3 2 2.8E+00 6.8E+00 -- Fewer than 5 detects -- 2.8E+00 6.8E+00
Naphthalene ug/kg 5 4 2 1.4E+00 2.6E+00 -- Fewer than 5 detects -- 1.4E+00 2.6E+00
Perylene ug/kg NA NA NA NA NA -- Fewer than 5 detects -- NA NA
Phenanthrene ug/kg 5 2 0 2.0E+01 3.6E+01 -- Fewer than 5 detects -- 2.0E+01 3.6E+01
Pyrene ug/kg 5 0 0 7.8E+01 1.4E+02 normal 95% Student's-t UCL 1.2E+02 7.8E+01 1.2E+02
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 4 4 ND ND ND -- Fewer than 5 detects -- ND ND
Dibutyl phthalate ug/kg 4 4 ND ND ND -- Fewer than 5 detects -- ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA -- Fewer than 5 detects -- NA NA
Benzyl alcohol ug/kg 4 1 0 3.7E+02 1.3E+03 -- Fewer than 5 detects -- 3.7E+02 1.3E+03
Bis(2-chloroethoxy) methane ug/kg 2 2 ND ND ND -- Fewer than 5 detects -- ND ND
Dibenzofuran ug/kg 5 2 2 1.8E+00 2.5E+00 -- Fewer than 5 detects -- 1.8E+00 2.5E+00
Hexachlorobenzene ug/kg 5 2 2 6.5E-01 7.9E-01 -- Fewer than 5 detects -- 6.5E-01 7.9E-01
Hexachlorobutadiene ug/kg 4 4 ND ND ND -- Fewer than 5 detects -- ND ND
Nitrobenzene ug/kg 2 2 ND ND ND -- Fewer than 5 detects -- ND ND
Phenols
4-Nitrophenol ug/kg 2 2 ND ND ND -- Fewer than 5 detects -- ND ND
Phenol ug/kg 4 3 0 6.9E+02 2.6E+03 -- Fewer than 5 detects -- 6.9E+02 2.6E+03
Polychlorinated Biphenyls
Total Aroclors ug/kg 2 0 0 9.7E+01 1.3E+02 -- Fewer than 5 detects -- 9.7E+01 1.3E+02
Total PCB Congeners pg/g 3 0 0 9.3E+04 9.9E+04 -- Fewer than 5 detects -- 9.3E+04 9.9E+04
Total PCBs, Adjusted pg/g 3 0 0 8.7E+04 9.3E+04 -- Fewer than 5 detects -- 8.7E+04 9.3E+04
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 2 0 0 3.3E+00 5.6E+00 -- Fewer than 5 detects -- 3.3E+00 5.6E+00
Total PCB TEQ pg/g 3 0 0 1.1E+00 1.2E+00 -- Fewer than 5 detects -- 1.1E+00 1.2E+00
Pesticides
Aldrin ug/kg 5 2 2 3.0E-01 4.0E-01 -- Fewer than 5 detects -- 3.0E-01 4.0E-01
alpha-Hexachlorocyclohexane ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
beta-Hexachlorocyclohexane ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Dieldrin ug/kg 5 2 0 7.7E-01 1.2E+00 -- Fewer than 5 detects -- 7.7E-01 1.2E+00
Endrin ug/kg 5 2 2 2.3E-02 4.9E-02 -- Fewer than 5 detects -- 2.3E-02 4.9E-02
Endrin aldehyde ug/kg 5 4 1 1.0E-01 3.9E-01 -- Fewer than 5 detects -- 1.0E-01 3.9E-01
Endrin ketone ug/kg 5 2 2 6.7E-03 1.4E-02 -- Fewer than 5 detects -- 6.7E-03 1.4E-02
gamma-Hexachlorocyclohexane ug/kg 5 3 2 5.0E-02 6.4E-02 -- Fewer than 5 detects -- 5.0E-02 6.4E-02
Heptachlor ug/kg 5 3 3 1.8E-02 2.4E-02 -- Fewer than 5 detects -- 1.8E-02 2.4E-02
Heptachlor epoxide ug/kg 5 1 1 3.8E-01 1.3E+00 -- Fewer than 5 detects -- 3.8E-01 1.3E+00
Methoxychlor ug/kg 5 5 ND ND ND -- Fewer than 5 detects -- ND ND
Total Chlordanes ug/kg 5 0 0 5.5E+00 8.6E+00 normal 95% Student's-t UCL 7.8E+00 5.5E+00 7.8E+00
Total DDD ug/kg 5 0 0 8.9E+01 2.4E+02 normal 95% Student's-t UCL 1.8E+02 8.9E+01 1.8E+02
Total DDE ug/kg 5 0 0 4.3E+01 1.1E+02 normal 95% Student's-t UCL 7.8E+01 4.3E+01 7.8E+01
Total DDT ug/kg 5 0 0 4.5E+01 1.1E+02 normal 95% Student's-t UCL 8.9E+01 4.5E+01 8.9E+01
Total Endosulfan ug/kg 5 2 1 9.6E-01 1.4E+00 -- Fewer than 5 detects -- 9.6E-01 1.4E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 8 East UD Metals
Aluminum mg/kg 2 0 0 1.1E+02 1.5E+02 Fewer than 5 detects 1.1E+02 1.5E+02
Antimony mg/kg 2 1 1 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Arsenic, inorganic mg/kg 2 0 0 7.8E-02 8.7E-02 7.8E-02 8.7E-02
Cadmium mg/kg 2 0 0 7.3E-02 8.4E-02 7.3E-02 8.4E-02
Chromium mg/kg 2 0 0 6.7E-01 7.1E-01 6.7E-01 7.1E-01
Copper mg/kg 2 0 0 1.1E+01 1.4E+01 1.1E+01 1.4E+01
Lead mg/kg 2 0 0 8.5E-02 1.2E-01 8.5E-02 1.2E-01
Manganese mg/kg NA NA NA NA NA NA NA
Mercury mg/kg 1 0 0 8.0E-03 8.0E-03 8.0E-03 8.0E-03
Nickel mg/kg 2 0 0 3.5E-01 3.9E-01 3.5E-01 3.9E-01
Selenium mg/kg 2 0 0 1.4E-01 1.9E-01 1.4E-01 1.9E-01
Silver mg/kg 2 0 0 5.6E-02 7.9E-02 5.6E-02 7.9E-02
Thallium mg/kg NA NA NA NA NA NA NA
Zinc mg/kg 2 0 0 4.3E+01 5.4E+01 4.3E+01 5.4E+01
Butyltins
Butyltin ion ug/kg 2 0 0 5.0E+01 9.7E+01 5.0E+01 9.7E+01
Dibutyltin ion ug/kg 2 0 0 2.8E+02 5.6E+02 2.8E+02 5.6E+02
Tributyltin ion ug/kg 2 0 0 2.7E+02 5.3E+02 2.7E+02 5.3E+02
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Acenaphthene ug/kg 1 0 0 2.2E-01 2.2E-01 2.2E-01 2.2E-01
Acenaphthylene ug/kg 1 0 0 2.8E-01 2.8E-01 2.8E-01 2.8E-01
Anthracene ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Benzo(a)anthracene ug/kg 1 0 0 3.0E+00 3.0E+00 3.0E+00 3.0E+00
Benzo(a)pyrene ug/kg 1 0 0 1.4E+00 1.4E+00 1.4E+00 1.4E+00
Benzo(b)fluoranthene ug/kg 1 0 0 9.6E-01 9.6E-01 9.6E-01 9.6E-01
Benzo(e)pyrene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg 1 0 0 4.9E-01 4.9E-01 4.9E-01 4.9E-01
Benzo(k)fluoranthene ug/kg 1 0 0 4.7E-01 4.7E-01 4.7E-01 4.7E-01
Chrysene ug/kg 1 0 0 5.1E+00 5.1E+00 5.1E+00 5.1E+00
Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND ND
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 1 0 0 7.9E+00 7.9E+00 7.9E+00 7.9E+00
Fluorene ug/kg 1 0 0 9.7E-01 9.7E-01 9.7E-01 9.7E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 ND ND ND ND ND
Naphthalene ug/kg 1 1 ND ND ND ND ND
Perylene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg 1 0 0 4.1E+00 4.1E+00 4.1E+00 4.1E+00
Pyrene ug/kg 1 0 0 6.9E+00 6.9E+00 6.9E+00 6.9E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 1 ND ND ND ND ND
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA NA NA
Benzyl alcohol ug/kg 1 0 0 1.4E+01 1.4E+01 1.4E+01 1.4E+01
Bis(2-chloroethoxy) methane ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
Hexachlorobenzene ug/kg 1 0 0 4.4E-01 4.4E-01 4.4E-01 4.4E-01
Hexachlorobutadiene ug/kg 1 0 0 3.4E-03 3.4E-03 3.4E-03 3.4E-03
Nitrobenzene ug/kg NA NA NA NA NA NA NA
Phenols
4-Nitrophenol ug/kg NA NA NA NA NA NA NA
Phenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 8.5E+04 8.5E+04 8.5E+04 8.5E+04
Total PCBs, Adjusted pg/g 1 0 0 8.2E+04 8.2E+04 8.2E+04 8.2E+04
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 4.3E-01 4.3E-01 4.3E-01 4.3E-01
Total PCB TEQ pg/g 1 0 0 6.3E-01 6.3E-01 6.3E-01 6.3E-01
Pesticides
Aldrin ug/kg 1 0 0 1.4E-01 1.4E-01 1.4E-01 1.4E-01
alpha-Hexachlorocyclohexane ug/kg 1 0 0 6.8E-03 6.8E-03 6.8E-03 6.8E-03
beta-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Dieldrin ug/kg 1 0 0 6.2E-01 6.2E-01 6.2E-01 6.2E-01
Endrin ug/kg 1 0 0 6.5E-03 6.5E-03 6.5E-03 6.5E-03
Endrin aldehyde ug/kg 1 1 ND ND ND ND ND
Endrin ketone ug/kg 1 0 0 1.8E-03 1.8E-03 1.8E-03 1.8E-03
gamma-Hexachlorocyclohexane ug/kg 1 0 0 5.0E-02 5.0E-02 5.0E-02 5.0E-02
Heptachlor ug/kg 1 0 0 9.3E-03 9.3E-03 9.3E-03 9.3E-03
Heptachlor epoxide ug/kg 1 0 0 4.5E-02 4.5E-02 4.5E-02 4.5E-02
Methoxychlor ug/kg 1 1 ND ND ND ND ND
Total Chlordanes ug/kg 1 0 0 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Total DDD ug/kg 1 0 0 2.7E+00 2.7E+00 2.7E+00 2.7E+00
Total DDE ug/kg 1 0 0 6.3E+00 6.3E+00 6.3E+00 6.3E+00
Total DDT ug/kg 1 0 0 8.1E-01 8.1E-01 8.1E-01 8.1E-01
Total Endosulfan ug/kg 1 0 0 8.3E-01 8.3E-01 8.3E-01 8.3E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 8 West UD Metals
Aluminum mg/kg 3 0 0 7.2E+01 1.2E+02 Fewer than 5 detects 7.2E+01 1.2E+02
Antimony mg/kg 3 0 0 2.0E-03 3.0E-03 2.0E-03 3.0E-03
Arsenic, inorganic mg/kg 3 0 0 9.4E-02 9.6E-02 9.4E-02 9.6E-02
Cadmium mg/kg 3 0 0 9.3E-02 1.1E-01 9.3E-02 1.1E-01
Chromium mg/kg 3 0 0 5.8E-01 6.7E-01 5.8E-01 6.7E-01
Copper mg/kg 3 0 0 9.1E+00 9.3E+00 9.1E+00 9.3E+00
Lead mg/kg 3 0 0 1.0E-01 1.5E-01 1.0E-01 1.5E-01
Manganese mg/kg NA NA NA NA NA NA NA
Mercury mg/kg 3 0 0 9.0E-03 1.1E-02 9.0E-03 1.1E-02
Nickel mg/kg 3 0 0 2.9E-01 3.0E-01 2.9E-01 3.0E-01
Selenium mg/kg 3 0 0 1.2E-01 1.5E-01 1.2E-01 1.5E-01
Silver mg/kg 3 0 0 6.0E-02 7.8E-02 6.0E-02 7.8E-02
Thallium mg/kg NA NA NA NA NA NA NA
Zinc mg/kg 3 0 0 4.1E+01 4.7E+01 4.1E+01 4.7E+01
Butyltins
Butyltin ion ug/kg 3 2 0 7.5E-01 1.4E+00 7.5E-01 1.4E+00
Dibutyltin ion ug/kg 3 0 0 2.0E+00 2.3E+00 2.0E+00 2.3E+00
Tributyltin ion ug/kg 3 2 1 2.2E+00 3.1E+00 2.2E+00 3.1E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 3 0 0 8.6E+00 2.2E+01 8.6E+00 2.2E+01
Acenaphthene ug/kg 3 0 0 7.8E+00 2.1E+01 7.8E+00 2.1E+01
Acenaphthylene ug/kg 3 0 0 1.9E+00 3.1E+00 1.9E+00 3.1E+00
Anthracene ug/kg 3 0 0 4.7E+00 5.0E+00 4.7E+00 5.0E+00
Benzo(a)anthracene ug/kg 3 0 0 1.4E+01 1.7E+01 1.4E+01 1.7E+01
Benzo(a)pyrene ug/kg 3 0 0 3.2E+00 5.0E+00 3.2E+00 5.0E+00
Benzo(b)fluoranthene ug/kg 3 0 0 8.4E+00 1.8E+01 8.4E+00 1.8E+01
Benzo(e)pyrene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg 3 0 0 1.9E+00 3.3E+00 1.9E+00 3.3E+00
Benzo(k)fluoranthene ug/kg 3 0 0 5.4E+00 1.3E+01 5.4E+00 1.3E+01
Chrysene ug/kg 3 0 0 2.8E+01 4.7E+01 2.8E+01 4.7E+01
Dibenzo(a,h)anthracene ug/kg 3 3 ND ND ND ND ND
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 3 0 0 1.1E+02 2.4E+02 1.1E+02 2.4E+02
Fluorene ug/kg 3 0 0 8.8E+00 2.0E+01 8.8E+00 2.0E+01
Indeno(1,2,3-cd)pyrene ug/kg 3 1 0 2.6E+00 6.8E+00 2.6E+00 6.8E+00
Naphthalene ug/kg 3 2 0 3.5E+00 9.0E+00 3.5E+00 9.0E+00
Perylene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg 3 0 0 6.5E+01 1.6E+02 6.5E+01 1.6E+02
Pyrene ug/kg 3 0 0 6.6E+01 1.3E+02 6.6E+01 1.3E+02
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 3 3 ND ND ND ND ND
Dibutyl phthalate ug/kg 3 3 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA NA NA
Benzyl alcohol ug/kg 3 0 0 1.8E+01 2.3E+01 1.8E+01 2.3E+01
Bis(2-chloroethoxy) methane ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg 3 1 0 6.2E+00 1.7E+01 6.2E+00 1.7E+01
Hexachlorobenzene ug/kg 3 0 0 7.1E-01 8.4E-01 7.1E-01 8.4E-01
Hexachlorobutadiene ug/kg 3 3 ND ND ND ND ND
Nitrobenzene ug/kg NA NA NA NA NA NA NA
Phenols
4-Nitrophenol ug/kg NA NA NA NA NA NA NA
Phenol ug/kg 3 3 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 3 0 0 2.5E+05 4.2E+05 2.5E+05 4.2E+05
Total PCBs, Adjusted pg/g 3 0 0 2.4E+05 4.0E+05 2.4E+05 4.0E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 2 0 0 1.0E+00 1.4E+00 1.0E+00 1.4E+00
Total PCB TEQ pg/g 3 0 0 2.3E+00 3.6E+00 2.3E+00 3.6E+00
Pesticides
Aldrin ug/kg 3 0 0 2.0E+00 5.1E+00 2.0E+00 5.1E+00
alpha-Hexachlorocyclohexane ug/kg 3 0 0 1.5E-02 1.8E-02 1.5E-02 1.8E-02
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 0 0 1.5E+00 2.6E+00 1.5E+00 2.6E+00
Endrin ug/kg 3 0 0 2.8E-02 6.4E-02 2.8E-02 6.4E-02
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 0 0 3.7E-03 4.6E-03 3.7E-03 4.6E-03
gamma-Hexachlorocyclohexane ug/kg 3 0 0 7.8E-02 8.1E-02 7.8E-02 8.1E-02
Heptachlor ug/kg 3 0 0 3.3E-02 5.3E-02 3.3E-02 5.3E-02
Heptachlor epoxide ug/kg 3 0 0 7.0E-02 8.6E-02 7.0E-02 8.6E-02
Methoxychlor ug/kg 3 3 ND ND ND ND ND
Total Chlordanes ug/kg 3 0 0 8.6E+00 1.6E+01 8.6E+00 1.6E+01
Total DDD ug/kg 3 0 0 1.7E+01 3.0E+01 1.7E+01 3.0E+01
Total DDE ug/kg 3 0 0 3.3E+01 6.7E+01 3.3E+01 6.7E+01
Total DDT ug/kg 3 0 0 1.6E+00 2.1E+00 1.6E+00 2.1E+00
Total Endosulfan ug/kg 3 0 0 1.3E+00 1.5E+00 1.3E+00 1.5E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 8 SIL UD Metals
Aluminum mg/kg 2 0 0 1.9E+02 2.0E+02 Fewer than 5 detects 1.9E+02 2.0E+02
Antimony mg/kg 2 1 1 4.0E-03 4.0E-03 4.0E-03 4.0E-03
Arsenic, inorganic mg/kg 2 0 0 8.7E-02 9.2E-02 8.7E-02 9.2E-02
Cadmium mg/kg 2 0 0 1.2E-01 1.4E-01 1.2E-01 1.4E-01
Chromium mg/kg 2 0 0 5.1E-01 5.7E-01 5.1E-01 5.7E-01
Copper mg/kg 2 0 0 8.9E+00 9.4E+00 8.9E+00 9.4E+00
Lead mg/kg 2 0 0 1.6E-01 1.9E-01 1.6E-01 1.9E-01
Manganese mg/kg NA NA NA NA NA NA NA
Mercury mg/kg 1 0 0 1.1E-02 1.1E-02 1.1E-02 1.1E-02
Nickel mg/kg 2 0 0 3.7E-01 3.9E-01 3.7E-01 3.9E-01
Selenium mg/kg 2 0 0 1.5E-01 2.1E-01 1.5E-01 2.1E-01
Silver mg/kg 2 0 0 4.1E-02 4.4E-02 4.1E-02 4.4E-02
Thallium mg/kg NA NA NA NA NA NA NA
Zinc mg/kg 2 0 0 3.7E+01 4.2E+01 3.7E+01 4.2E+01
Butyltins
Butyltin ion ug/kg 1 0 0 7.3E+00 7.3E+00 7.3E+00 7.3E+00
Dibutyltin ion ug/kg 1 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Tributyltin ion ug/kg 1 0 0 3.3E+01 3.3E+01 3.3E+01 3.3E+01
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 2 0 0 2.4E+00 3.0E+00 2.4E+00 3.0E+00
Acenaphthene ug/kg 2 0 0 9.9E-01 1.2E+00 9.9E-01 1.2E+00
Acenaphthylene ug/kg 2 0 0 1.3E+00 1.4E+00 1.3E+00 1.4E+00
Anthracene ug/kg 2 0 0 5.0E+00 6.8E+00 5.0E+00 6.8E+00
Benzo(a)anthracene ug/kg 2 0 0 1.4E+01 2.0E+01 1.4E+01 2.0E+01
Benzo(a)pyrene ug/kg 2 0 0 3.1E+00 3.9E+00 3.1E+00 3.9E+00
Benzo(b)fluoranthene ug/kg 2 0 0 6.1E+00 8.8E+00 6.1E+00 8.8E+00
Benzo(e)pyrene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg 2 0 0 2.1E+00 2.7E+00 2.1E+00 2.7E+00
Benzo(k)fluoranthene ug/kg 2 0 0 2.9E+00 4.2E+00 2.9E+00 4.2E+00
Chrysene ug/kg 2 0 0 3.1E+01 4.5E+01 3.1E+01 4.5E+01
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 2 0 0 4.0E+01 5.6E+01 4.0E+01 5.6E+01
Fluorene ug/kg 2 0 0 2.8E+00 3.6E+00 2.8E+00 3.6E+00
Indeno(1,2,3-cd)pyrene ug/kg 2 1 0 1.6E+00 3.1E+00 1.6E+00 3.1E+00
Naphthalene ug/kg 2 2 ND ND ND ND ND
Perylene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg 2 0 0 1.2E+01 1.6E+01 1.2E+01 1.6E+01
Pyrene ug/kg 2 0 0 4.8E+01 7.1E+01 4.8E+01 7.1E+01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 2 0 0 1.3E+02 1.4E+02 1.3E+02 1.4E+02
Dibutyl phthalate ug/kg 2 1 0 6.6E+02 1.3E+03 6.6E+02 1.3E+03
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA NA NA
Benzyl alcohol ug/kg 2 0 0 7.7E+01 1.2E+02 7.7E+01 1.2E+02
Bis(2-chloroethoxy) methane ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg 2 0 0 1.3E+00 1.5E+00 1.3E+00 1.5E+00
Hexachlorobenzene ug/kg 3 0 0 7.3E-01 7.6E-01 7.3E-01 7.6E-01
Hexachlorobutadiene ug/kg 2 2 ND ND ND ND ND
Nitrobenzene ug/kg NA NA NA NA NA NA NA
Phenols
4-Nitrophenol ug/kg NA NA NA NA NA NA NA
Phenol ug/kg 2 2 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 3 0 0 3.0E+05 3.9E+05 3.0E+05 3.9E+05
Total PCBs, Adjusted pg/g 3 0 0 2.9E+05 3.7E+05 2.9E+05 3.7E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 2 0 0 1.2E+00 1.3E+00 1.2E+00 1.3E+00
Total PCB TEQ pg/g 3 0 0 2.6E+00 3.4E+00 2.6E+00 3.4E+00
Pesticides
Aldrin ug/kg 3 0 0 3.2E-01 3.8E-01 3.2E-01 3.8E-01
alpha-Hexachlorocyclohexane ug/kg 3 1 0 1.6E-02 2.1E-02 1.6E-02 2.1E-02
beta-Hexachlorocyclohexane ug/kg 3 3 ND ND ND ND ND
Dieldrin ug/kg 3 0 0 1.1E+00 1.1E+00 1.1E+00 1.1E+00
Endrin ug/kg 3 1 1 1.3E-02 2.0E-02 1.3E-02 2.0E-02
Endrin aldehyde ug/kg 3 3 ND ND ND ND ND
Endrin ketone ug/kg 3 2 1 2.5E-03 3.9E-03 2.5E-03 3.9E-03
gamma-Hexachlorocyclohexane ug/kg 3 0 0 7.7E-02 7.8E-02 7.7E-02 7.8E-02
Heptachlor ug/kg 3 3 ND ND ND ND ND
Heptachlor epoxide ug/kg 3 0 0 8.0E-02 8.2E-02 8.0E-02 8.2E-02
Methoxychlor ug/kg 3 3 ND ND ND ND ND
Total Chlordanes ug/kg 3 0 0 5.1E+00 6.3E+00 5.1E+00 6.3E+00
Total DDD ug/kg 3 0 0 7.6E+00 8.1E+00 7.6E+00 8.1E+00
Total DDE ug/kg 3 0 0 1.1E+01 1.3E+01 1.1E+01 1.3E+01
Total DDT ug/kg 3 0 0 1.8E+00 2.4E+00 1.8E+00 2.4E+00
Total Endosulfan ug/kg 3 0 0 1.3E+00 1.4E+00 1.3E+00 1.4E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 9 East UD Metals
Aluminum mg/kg 1 0 0 1.4E+02 1.4E+02 Fewer than 5 detects 1.4E+02 1.4E+02
Antimony mg/kg 1 0 0 2.0E-03 2.0E-03 2.0E-03 2.0E-03
Arsenic, inorganic mg/kg 1 0 0 1.0E-01 1.0E-01 1.0E-01 1.0E-01
Cadmium mg/kg 1 0 0 6.6E-02 6.6E-02 6.6E-02 6.6E-02
Chromium mg/kg 1 0 0 9.4E-01 9.4E-01 9.4E-01 9.4E-01
Copper mg/kg 1 0 0 9.5E+00 9.5E+00 9.5E+00 9.5E+00
Lead mg/kg 1 0 0 7.6E-02 7.6E-02 7.6E-02 7.6E-02
Manganese mg/kg NA NA NA NA NA NA NA
Mercury mg/kg 1 0 0 1.2E-02 1.2E-02 1.2E-02 1.2E-02
Nickel mg/kg 1 0 0 3.4E-01 3.4E-01 3.4E-01 3.4E-01
Selenium mg/kg 1 0 0 8.8E-02 8.8E-02 8.8E-02 8.8E-02
Silver mg/kg 1 0 0 1.0E-01 1.0E-01 1.0E-01 1.0E-01
Thallium mg/kg NA NA NA NA NA NA NA
Zinc mg/kg 1 0 0 3.8E+01 3.8E+01 3.8E+01 3.8E+01
Butyltins
Butyltin ion ug/kg 1 1 ND ND ND ND ND
Dibutyltin ion ug/kg 1 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 2 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Acenaphthene ug/kg 2 0 0 8.6E-01 1.1E+00 8.6E-01 1.1E+00
Acenaphthylene ug/kg 2 2 ND ND ND ND ND
Anthracene ug/kg 2 0 0 1.5E+00 1.7E+00 1.5E+00 1.7E+00
Benzo(a)anthracene ug/kg 2 0 0 5.3E+00 5.9E+00 5.3E+00 5.9E+00
Benzo(a)pyrene ug/kg 2 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Benzo(b)fluoranthene ug/kg 2 0 0 1.9E+00 2.3E+00 1.9E+00 2.3E+00
Benzo(e)pyrene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg 2 0 0 8.0E-01 8.0E-01 8.0E-01 8.0E-01
Benzo(k)fluoranthene ug/kg 2 0 0 9.9E-01 1.3E+00 9.9E-01 1.3E+00
Chrysene ug/kg 2 0 0 8.7E+00 1.0E+01 8.7E+00 1.0E+01
Dibenzo(a,h)anthracene ug/kg 2 2 ND ND ND ND ND
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 2 0 0 1.2E+01 1.3E+01 1.2E+01 1.3E+01
Fluorene ug/kg 2 0 0 1.6E+00 1.7E+00 1.6E+00 1.7E+00
Indeno(1,2,3-cd)pyrene ug/kg 2 2 ND ND ND ND ND
Naphthalene ug/kg 2 2 ND ND ND ND ND
Perylene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg 2 0 0 5.9E+00 6.0E+00 5.9E+00 6.0E+00
Pyrene ug/kg 2 0 0 1.1E+01 1.2E+01 1.1E+01 1.2E+01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 1 ND ND ND ND ND
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA NA NA
Benzyl alcohol ug/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Bis(2-chloroethoxy) methane ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg 2 0 0 8.7E-01 1.2E+00 8.7E-01 1.2E+00
Hexachlorobenzene ug/kg 2 0 0 4.9E-01 6.0E-01 4.9E-01 6.0E-01
Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Nitrobenzene ug/kg NA NA NA NA NA NA NA
Phenols
4-Nitrophenol ug/kg NA NA NA NA NA NA NA
Phenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 5.6E+04 6.1E+04 5.6E+04 6.1E+04
Total PCBs, Adjusted pg/g 2 0 0 5.2E+04 5.7E+04 5.2E+04 5.7E+04
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 2 0 0 4.7E-01 5.4E-01 4.7E-01 5.4E-01
Total PCB TEQ pg/g 2 0 0 6.6E-01 7.8E-01 6.6E-01 7.8E-01
Pesticides
Aldrin ug/kg 2 0 0 1.5E-01 1.7E-01 1.5E-01 1.7E-01
alpha-Hexachlorocyclohexane ug/kg 2 1 1 7.4E-03 7.4E-03 7.4E-03 7.4E-03
beta-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Dieldrin ug/kg 2 0 0 7.2E-01 8.8E-01 7.2E-01 8.8E-01
Endrin ug/kg 2 1 0 5.4E-03 8.2E-03 5.4E-03 8.2E-03
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 2 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 2 0 0 6.1E-02 7.5E-02 6.1E-02 7.5E-02
Heptachlor ug/kg 2 2 ND ND ND ND ND
Heptachlor epoxide ug/kg 2 0 0 4.9E-02 6.1E-02 4.9E-02 6.1E-02
Methoxychlor ug/kg 2 2 ND ND ND ND ND
Total Chlordanes ug/kg 2 0 0 2.8E+00 3.2E+00 2.8E+00 3.2E+00
Total DDD ug/kg 2 0 0 2.6E+00 3.0E+00 2.6E+00 3.0E+00
Total DDE ug/kg 2 0 0 6.4E+00 8.0E+00 6.4E+00 8.0E+00
Total DDT ug/kg 2 0 0 1.0E+00 1.3E+00 1.0E+00 1.3E+00
Total Endosulfan ug/kg 2 0 0 9.7E-01 1.1E+00 9.7E-01 1.1E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 9 West UD Metals
Aluminum mg/kg 1 0 0 1.7E+02 1.7E+02 Fewer than 5 detects 1.7E+02 1.7E+02
Antimony mg/kg 1 0 0 3.0E-03 3.0E-03 3.0E-03 3.0E-03
Arsenic, inorganic mg/kg 1 0 0 9.0E-02 9.0E-02 9.0E-02 9.0E-02
Cadmium mg/kg 1 0 0 6.4E-02 6.4E-02 6.4E-02 6.4E-02
Chromium mg/kg 1 0 0 9.2E-01 9.2E-01 9.2E-01 9.2E-01
Copper mg/kg 1 0 0 9.0E+00 9.0E+00 9.0E+00 9.0E+00
Lead mg/kg 1 0 0 9.7E-02 9.7E-02 9.7E-02 9.7E-02
Manganese mg/kg NA NA NA NA NA NA NA
Mercury mg/kg 1 0 0 9.0E-03 9.0E-03 9.0E-03 9.0E-03
Nickel mg/kg 1 0 0 4.9E-01 4.9E-01 4.9E-01 4.9E-01
Selenium mg/kg 1 0 0 1.1E-01 1.1E-01 1.1E-01 1.1E-01
Silver mg/kg 1 0 0 6.8E-02 6.8E-02 6.8E-02 6.8E-02
Thallium mg/kg NA NA NA NA NA NA NA
Zinc mg/kg 1 0 0 4.0E+01 4.0E+01 4.0E+01 4.0E+01
Butyltins
Butyltin ion ug/kg 1 1 ND ND ND ND ND
Dibutyltin ion ug/kg 1 0 0 1.1E+00 1.1E+00 1.1E+00 1.1E+00
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg NA NA NA NA NA NA NA
2-Methylnaphthalene ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Acenaphthene ug/kg 1 0 0 3.4E+00 3.4E+00 3.4E+00 3.4E+00
Acenaphthylene ug/kg 1 0 0 8.9E-01 8.9E-01 8.9E-01 8.9E-01
Anthracene ug/kg 1 0 0 4.1E+00 4.1E+00 4.1E+00 4.1E+00
Benzo(a)anthracene ug/kg 1 0 0 8.4E+00 8.4E+00 8.4E+00 8.4E+00
Benzo(a)pyrene ug/kg 1 0 0 1.9E+00 1.9E+00 1.9E+00 1.9E+00
Benzo(b)fluoranthene ug/kg 1 0 0 2.0E+00 2.0E+00 2.0E+00 2.0E+00
Benzo(e)pyrene ug/kg NA NA NA NA NA NA NA
Benzo(g,h,i)perylene ug/kg 1 0 0 7.1E-01 7.1E-01 7.1E-01 7.1E-01
Benzo(k)fluoranthene ug/kg 1 0 0 1.0E+00 1.0E+00 1.0E+00 1.0E+00
Chrysene ug/kg 1 0 0 1.2E+01 1.2E+01 1.2E+01 1.2E+01
Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND ND
Dibenzothiophene ug/kg NA NA NA NA NA NA NA
Fluoranthene ug/kg 1 0 0 2.9E+01 2.9E+01 2.9E+01 2.9E+01
Fluorene ug/kg 1 0 0 5.2E+00 5.2E+00 5.2E+00 5.2E+00
Indeno(1,2,3-cd)pyrene ug/kg 1 1 ND ND ND ND ND
Naphthalene ug/kg 1 1 ND ND ND ND ND
Perylene ug/kg NA NA NA NA NA NA NA
Phenanthrene ug/kg 1 0 0 1.9E+01 1.9E+01 1.9E+01 1.9E+01
Pyrene ug/kg 1 0 0 2.1E+01 2.1E+01 2.1E+01 2.1E+01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 1 ND ND ND ND ND
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA NA NA
Benzyl alcohol ug/kg 1 0 0 1.8E+01 1.8E+01 1.8E+01 1.8E+01
Bis(2-chloroethoxy) methane ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg 1 0 0 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Hexachlorobenzene ug/kg 2 0 0 7.6E-01 8.4E-01 7.6E-01 8.4E-01
Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Nitrobenzene ug/kg NA NA NA NA NA NA NA
Phenols
4-Nitrophenol ug/kg NA NA NA NA NA NA NA
Phenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 2 0 0 3.1E+05 4.6E+05 3.1E+05 4.6E+05
Total PCBs, Adjusted pg/g 2 0 0 3.0E+05 4.5E+05 3.0E+05 4.5E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 2 0 0 1.7E+00 2.7E+00 1.7E+00 2.7E+00
Total PCB TEQ pg/g 2 0 0 2.6E+00 3.9E+00 2.6E+00 3.9E+00
Pesticides
Aldrin ug/kg 2 0 0 3.6E-01 3.7E-01 3.6E-01 3.7E-01
alpha-Hexachlorocyclohexane ug/kg 2 1 1 1.5E-02 1.5E-02 1.5E-02 1.5E-02
beta-Hexachlorocyclohexane ug/kg 2 2 ND ND ND ND ND
Dieldrin ug/kg 2 0 0 1.0E+00 1.1E+00 1.0E+00 1.1E+00
Endrin ug/kg 2 0 0 3.0E-02 5.5E-02 3.0E-02 5.5E-02
Endrin aldehyde ug/kg 2 2 ND ND ND ND ND
Endrin ketone ug/kg 2 2 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 2 1 1 6.6E-02 6.6E-02 6.6E-02 6.6E-02
Heptachlor ug/kg 2 1 1 1.6E-02 1.6E-02 1.6E-02 1.6E-02
Heptachlor epoxide ug/kg 2 0 0 7.7E-02 8.9E-02 7.7E-02 8.9E-02
Methoxychlor ug/kg 2 2 ND ND ND ND ND
Total Chlordanes ug/kg 2 0 0 5.3E+00 6.3E+00 5.3E+00 6.3E+00
Total DDD ug/kg 2 0 0 5.3E+00 5.8E+00 5.3E+00 5.8E+00
Total DDE ug/kg 2 0 0 1.1E+01 1.3E+01 1.1E+01 1.3E+01
Total DDT ug/kg 2 0 0 1.7E+00 2.3E+00 1.7E+00 2.3E+00
Total Endosulfan ug/kg 2 0 0 1.2E+00 1.4E+00 1.2E+00 1.4E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 10 West D Metals
Aluminum mg/kg 1 0 0 4.7E+01 4.7E+01 Fewer than 5 detects 4.7E+01 4.7E+01
Arsenic, inorganic mg/kg 1 0 0 8.0E-02 8.0E-02 8.0E-02 8.0E-02
Cadmium mg/kg 1 0 0 5.2E-02 5.2E-02 5.2E-02 5.2E-02
Chromium mg/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
Copper mg/kg 1 0 0 6.9E+00 6.9E+00 6.9E+00 6.9E+00
Lead mg/kg 1 0 0 5.8E-02 5.8E-02 5.8E-02 5.8E-02
Manganese mg/kg 1 0 0 5.1E+00 5.1E+00 5.1E+00 5.1E+00
Mercury mg/kg NA NA NA NA NA NA NA
Nickel mg/kg 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Selenium mg/kg 1 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Silver mg/kg 1 0 0 5.6E-02 5.6E-02 5.6E-02 5.6E-02
Thallium mg/kg 1 0 0 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Zinc mg/kg 1 0 0 2.8E+01 2.8E+01 2.8E+01 2.8E+01
Butyltins
Butyltin ion ug/kg NA NA NA NA NA NA NA
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 7.7E-01 7.7E-01 7.7E-01 7.7E-01
2-Methylnaphthalene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Acenaphthene ug/kg 1 0 0 4.3E-01 4.3E-01 4.3E-01 4.3E-01
Acenaphthylene ug/kg 1 0 0 1.7E-01 1.7E-01 1.7E-01 1.7E-01
Anthracene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Benzo(a)anthracene ug/kg 1 0 0 2.9E+00 2.9E+00 2.9E+00 2.9E+00
Benzo(a)pyrene ug/kg 1 1 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 ND ND ND ND ND
Benzo(e)pyrene ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Benzo(g,h,i)perylene ug/kg 1 1 ND ND ND ND ND
Chrysene ug/kg 1 0 0 4.2E+00 4.2E+00 4.2E+00 4.2E+00
Dibenzothiophene ug/kg 1 0 0 3.4E-01 3.4E-01 3.4E-01 3.4E-01
Fluoranthene ug/kg 1 0 0 8.4E+00 8.4E+00 8.4E+00 8.4E+00
Fluorene ug/kg 1 0 0 8.0E-01 8.0E-01 8.0E-01 8.0E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 ND ND ND ND ND
Perylene ug/kg 1 1 ND ND ND ND ND
Phenanthrene ug/kg 1 0 0 4.2E+00 4.2E+00 4.2E+00 4.2E+00
Pyrene ug/kg 1 0 0 6.9E+00 6.9E+00 6.9E+00 6.9E+00
Semivolatile Organic Compounds
Benzoic acid ug/kg NA NA NA NA NA NA NA
Dibenzofuran ug/kg 1 0 0 5.7E-01 5.7E-01 5.7E-01 5.7E-01
Hexachlorobenzene ug/kg 1 0 0 6.6E-01 6.6E-01 6.6E-01 6.6E-01
Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Nitrobenzene ug/kg NA NA NA NA NA NA NA
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phenols
2-Methylphenol ug/kg NA NA NA NA NA NA NA
Polychlorinated Biphenyls
Total PCB Congeners pg/g 1 0 0 1.5E+05 1.5E+05 1.5E+05 1.5E+05
Total PCBs, Adjusted pg/g 1 0 0 1.4E+05 1.4E+05 1.4E+05 1.4E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 3.1E-01 3.1E-01 3.1E-01 3.1E-01
Total PCB TEQ pg/g 1 0 0 7.1E-01 7.1E-01 7.1E-01 7.1E-01
Pesticides
Aldrin ug/kg 1 0 0 1.7E-01 1.7E-01 1.7E-01 1.7E-01
Dieldrin ug/kg 1 0 0 5.9E-01 5.9E-01 5.9E-01 5.9E-01
gamma-Hexachlorocyclohexane ug/kg 1 0 0 3.7E-02 3.7E-02 3.7E-02 3.7E-02
Heptachlor epoxide ug/kg 1 0 0 3.5E-02 3.5E-02 3.5E-02 3.5E-02
Total Chlordanes ug/kg 1 0 0 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Total DDD ug/kg 1 0 0 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Total DDE ug/kg 1 0 0 8.2E+00 8.2E+00 8.2E+00 8.2E+00
Total DDT ug/kg 1 0 0 7.3E-01 7.3E-01 7.3E-01 7.3E-01
Total Endosulfan ug/kg 1 0 0 3.4E-01 3.4E-01 3.4E-01 3.4E-01

RM 10 West UD Metals
Aluminum mg/kg 1 0 0 5.3E+01 5.3E+01 Fewer than 5 detects 5.3E+01 5.3E+01
Antimony mg/kg 1 1 ND ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 6.5E-02 6.5E-02 6.5E-02 6.5E-02
Cadmium mg/kg 1 0 0 4.0E-02 4.0E-02 4.0E-02 4.0E-02
Chromium mg/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Copper mg/kg 1 0 0 6.3E+00 6.3E+00 6.3E+00 6.3E+00
Lead mg/kg 1 0 0 5.0E-02 5.0E-02 5.0E-02 5.0E-02
Manganese mg/kg 1 0 0 4.0E+00 4.0E+00 4.0E+00 4.0E+00
Mercury mg/kg 1 0 0 2.0E-02 2.0E-02 2.0E-02 2.0E-02
Nickel mg/kg 1 0 0 1.5E-01 1.5E-01 1.5E-01 1.5E-01
Selenium mg/kg 1 0 0 1.0E-01 1.0E-01 1.0E-01 1.0E-01
Silver mg/kg 1 0 0 4.4E-02 4.4E-02 4.4E-02 4.4E-02
Thallium mg/kg 1 0 0 9.0E-04 9.0E-04 9.0E-04 9.0E-04
Zinc mg/kg 1 0 0 2.0E+01 2.0E+01 2.0E+01 2.0E+01
Butyltins
Butyltin ion ug/kg 1 1 ND ND ND ND ND
Dibutyltin ion ug/kg 1 1 ND ND ND ND ND
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 9.0E-01 9.0E-01 9.0E-01 9.0E-01
2-Methylnaphthalene ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Acenaphthene ug/kg 1 0 0 5.1E-01 5.1E-01 5.1E-01 5.1E-01
Acenaphthylene ug/kg 1 1 ND ND ND ND ND
Anthracene ug/kg 1 0 0 1.1E+00 1.1E+00 1.1E+00 1.1E+00
Benzo(a)anthracene ug/kg 1 0 0 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Benzo(a)pyrene ug/kg 1 1 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 ND ND ND ND ND
Benzo(e)pyrene ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Benzo(g,h,i)perylene ug/kg 1 1 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 ND ND ND ND ND
Chrysene ug/kg 1 0 0 4.1E+00 4.1E+00 4.1E+00 4.1E+00
Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND ND
Dibenzothiophene ug/kg 1 1 ND ND ND ND ND
Fluoranthene ug/kg 1 0 0 8.5E+00 8.5E+00 8.5E+00 8.5E+00
Fluorene ug/kg 1 0 0 7.6E-01 7.6E-01 7.6E-01 7.6E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 0 0 1.9E-01 1.9E-01 1.9E-01 1.9E-01
Naphthalene ug/kg 1 1 ND ND ND ND ND
Perylene ug/kg 1 1 ND ND ND ND ND
Phenanthrene ug/kg 1 0 0 3.8E+00 3.8E+00 3.8E+00 3.8E+00
Pyrene ug/kg 1 0 0 7.4E+00 7.4E+00 7.4E+00 7.4E+00
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 1 ND ND ND ND ND
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 2.5E+03 2.5E+03 2.5E+03 2.5E+03
Benzyl alcohol ug/kg 1 1 ND ND ND ND ND
Bis(2-chloroethoxy) methane ug/kg 1 1 ND ND ND ND ND
Dibenzofuran ug/kg 1 0 0 5.5E-01 5.5E-01 5.5E-01 5.5E-01
Hexachlorobenzene ug/kg 1 0 0 4.4E-01 4.4E-01 4.4E-01 4.4E-01
Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Nitrobenzene ug/kg 1 0 0 8.3E+01 8.3E+01 8.3E+01 8.3E+01
Phenols
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Phenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 8.5E+04 8.5E+04 8.5E+04 8.5E+04
Total PCBs, Adjusted pg/g 1 0 0 7.8E+04 7.8E+04 7.8E+04 7.8E+04
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 3.9E-01 3.9E-01 3.9E-01 3.9E-01
Total PCB TEQ pg/g 1 0 0 6.9E-01 6.9E-01 6.9E-01 6.9E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Pesticides
Aldrin ug/kg 1 0 0 1.3E-01 1.3E-01 1.3E-01 1.3E-01
alpha-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Dieldrin ug/kg 1 0 0 3.4E-01 3.4E-01 3.4E-01 3.4E-01
Endrin ug/kg 1 1 ND ND ND ND ND
Endrin aldehyde ug/kg 1 1 ND ND ND ND ND
Endrin ketone ug/kg 1 1 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Heptachlor ug/kg 1 1 ND ND ND ND ND
Heptachlor epoxide ug/kg 1 1 ND ND ND ND ND
Methoxychlor ug/kg 1 1 ND ND ND ND ND
Total Chlordanes ug/kg 1 0 0 1.6E+00 1.6E+00 1.6E+00 1.6E+00
Total DDD ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Total DDE ug/kg 1 0 0 5.3E+00 5.3E+00 5.3E+00 5.3E+00
Total DDT ug/kg 1 0 0 4.6E-01 4.6E-01 4.6E-01 4.6E-01
Total Endosulfan ug/kg 1 1 ND ND ND ND ND

RM 11 East D Metals
Aluminum mg/kg 1 0 0 3.2E+01 3.2E+01 Fewer than 5 detects 3.2E+01 3.2E+01
Arsenic, inorganic mg/kg 1 0 0 8.2E-02 8.2E-02 8.2E-02 8.2E-02
Cadmium mg/kg 1 0 0 1.0E-01 1.0E-01 1.0E-01 1.0E-01
Chromium mg/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Copper mg/kg 1 0 0 7.1E+00 7.1E+00 7.1E+00 7.1E+00
Lead mg/kg 1 0 0 5.4E-02 5.4E-02 5.4E-02 5.4E-02
Manganese mg/kg 1 0 0 4.5E+00 4.5E+00 4.5E+00 4.5E+00
Mercury mg/kg 1 0 0 2.0E-02 2.0E-02 2.0E-02 2.0E-02
Nickel mg/kg 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Selenium mg/kg 1 0 0 1.2E-01 1.2E-01 1.2E-01 1.2E-01
Silver mg/kg 1 0 0 6.2E-02 6.2E-02 6.2E-02 6.2E-02
Thallium mg/kg 1 0 0 6.0E-04 6.0E-04 6.0E-04 6.0E-04
Zinc mg/kg 1 0 0 1.9E+01 1.9E+01 1.9E+01 1.9E+01
Butyltins
Butyltin ion ug/kg 1 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 1 ND ND ND ND ND
2-Methylnaphthalene ug/kg 1 1 ND ND ND ND ND
Acenaphthene ug/kg 1 0 0 3.6E-01 3.6E-01 3.6E-01 3.6E-01
Acenaphthylene ug/kg 1 1 ND ND ND ND ND
Anthracene ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Benzo(a)anthracene ug/kg 1 0 0 1.6E+00 1.6E+00 1.6E+00 1.6E+00
Benzo(a)pyrene ug/kg 1 0 0 4.3E-01 4.3E-01 4.3E-01 4.3E-01
Benzo(b)fluoranthene ug/kg 1 0 0 9.7E-01 9.7E-01 9.7E-01 9.7E-01
Benzo(e)pyrene ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Benzo(g,h,i)perylene ug/kg 1 1 ND ND ND ND ND
Chrysene ug/kg 1 0 0 3.7E+00 3.7E+00 3.7E+00 3.7E+00
Dibenzothiophene ug/kg 1 0 0 3.6E-01 3.6E-01 3.6E-01 3.6E-01
Fluoranthene ug/kg 1 0 0 9.9E+00 9.9E+00 9.9E+00 9.9E+00
Fluorene ug/kg 1 0 0 8.2E-01 8.2E-01 8.2E-01 8.2E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 ND ND ND ND ND
Perylene ug/kg 1 1 ND ND ND ND ND
Phenanthrene ug/kg 1 0 0 4.2E+00 4.2E+00 4.2E+00 4.2E+00
Pyrene ug/kg 1 0 0 7.0E+00 7.0E+00 7.0E+00 7.0E+00
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 1.9E+03 1.9E+03 1.9E+03 1.9E+03
Dibenzofuran ug/kg 1 0 0 4.3E-01 4.3E-01 4.3E-01 4.3E-01
Hexachlorobenzene ug/kg 1 0 0 4.3E-01 4.3E-01 4.3E-01 4.3E-01
Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Nitrobenzene ug/kg 1 0 0 8.6E+01 8.6E+01 8.6E+01 8.6E+01
Phenols
2-Methylphenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total PCB Congeners pg/g 1 0 0 4.8E+05 4.8E+05 4.8E+05 4.8E+05
Total PCBs, Adjusted pg/g 1 0 0 4.7E+05 4.7E+05 4.7E+05 4.7E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 2.0E-01 2.0E-01 2.0E-01 2.0E-01
Total PCB TEQ pg/g 1 0 0 6.5E-01 6.5E-01 6.5E-01 6.5E-01
Pesticides
Aldrin ug/kg 1 1 ND ND ND ND ND
Dieldrin ug/kg 1 0 0 3.4E-01 3.4E-01 3.4E-01 3.4E-01
gamma-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Heptachlor epoxide ug/kg 1 0 0 2.5E-02 2.5E-02 2.5E-02 2.5E-02
Total Chlordanes ug/kg 1 0 0 1.4E+00 1.4E+00 1.4E+00 1.4E+00
Total DDD ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Total DDE ug/kg 1 0 0 4.1E+00 4.1E+00 4.1E+00 4.1E+00
Total DDT ug/kg 1 0 0 6.3E-01 6.3E-01 6.3E-01 6.3E-01
Total Endosulfan ug/kg 1 0 0 3.6E-01 3.6E-01 3.6E-01 3.6E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 11 East UD Metals
Aluminum mg/kg 1 0 0 2.0E+02 2.0E+02 Fewer than 5 detects 2.0E+02 2.0E+02
Antimony mg/kg 1 1 ND ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 7.7E-02 7.7E-02 7.7E-02 7.7E-02
Cadmium mg/kg 1 0 0 7.8E-02 7.8E-02 7.8E-02 7.8E-02
Chromium mg/kg 1 0 0 7.0E-01 7.0E-01 7.0E-01 7.0E-01
Copper mg/kg 1 0 0 6.6E+00 6.6E+00 6.6E+00 6.6E+00
Lead mg/kg 1 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Manganese mg/kg 1 0 0 7.5E+00 7.5E+00 7.5E+00 7.5E+00
Mercury mg/kg 1 0 0 2.6E-02 2.6E-02 2.6E-02 2.6E-02
Nickel mg/kg 1 0 0 3.2E-01 3.2E-01 3.2E-01 3.2E-01
Selenium mg/kg 1 0 0 1.4E-01 1.4E-01 1.4E-01 1.4E-01
Silver mg/kg 1 0 0 5.6E-02 5.6E-02 5.6E-02 5.6E-02
Thallium mg/kg 1 0 0 1.1E-03 1.1E-03 1.1E-03 1.1E-03
Zinc mg/kg 1 0 0 2.6E+01 2.6E+01 2.6E+01 2.6E+01
Butyltins
Butyltin ion ug/kg 1 0 0 2.1E+00 2.1E+00 2.1E+00 2.1E+00
Dibutyltin ion ug/kg 1 1 ND ND ND ND ND
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 9.3E-01 9.3E-01 9.3E-01 9.3E-01
2-Methylnaphthalene ug/kg 1 0 0 1.3E+00 1.3E+00 1.3E+00 1.3E+00
Acenaphthene ug/kg 1 0 0 3.0E-01 3.0E-01 3.0E-01 3.0E-01
Acenaphthylene ug/kg 1 1 ND ND ND ND ND
Anthracene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Benzo(a)anthracene ug/kg 1 0 0 1.9E+00 1.9E+00 1.9E+00 1.9E+00
Benzo(a)pyrene ug/kg 1 1 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 ND ND ND ND ND
Benzo(e)pyrene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Benzo(g,h,i)perylene ug/kg 1 1 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 ND ND ND ND ND
Chrysene ug/kg 1 0 0 3.8E+00 3.8E+00 3.8E+00 3.8E+00
Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND ND
Dibenzothiophene ug/kg 1 1 ND ND ND ND ND
Fluoranthene ug/kg 1 0 0 5.5E+00 5.5E+00 5.5E+00 5.5E+00
Fluorene ug/kg 1 0 0 6.3E-01 6.3E-01 6.3E-01 6.3E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 ND ND ND ND ND
Naphthalene ug/kg 1 1 ND ND ND ND ND
Perylene ug/kg 1 1 ND ND ND ND ND
Phenanthrene ug/kg 1 0 0 2.7E+00 2.7E+00 2.7E+00 2.7E+00
Pyrene ug/kg 1 0 0 5.5E+00 5.5E+00 5.5E+00 5.5E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 1 ND ND ND ND ND
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 4.0E+03 4.0E+03 4.0E+03 4.0E+03
Benzyl alcohol ug/kg 1 0 0 2.3E+01 2.3E+01 2.3E+01 2.3E+01
Bis(2-chloroethoxy) methane ug/kg 1 1 ND ND ND ND ND
Dibenzofuran ug/kg 1 0 0 5.1E-01 5.1E-01 5.1E-01 5.1E-01
Hexachlorobenzene ug/kg 1 0 0 5.5E-01 5.5E-01 5.5E-01 5.5E-01
Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Nitrobenzene ug/kg 1 0 0 7.8E+01 7.8E+01 7.8E+01 7.8E+01
Phenols
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Phenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 8.6E+05 8.6E+05 8.6E+05 8.6E+05
Total PCBs, Adjusted pg/g 1 0 0 8.4E+05 8.4E+05 8.4E+05 8.4E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 5.3E-01 5.3E-01 5.3E-01 5.3E-01
Total PCB TEQ pg/g 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Pesticides
Aldrin ug/kg 1 1 ND ND ND ND ND
alpha-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Dieldrin ug/kg 1 0 0 4.5E-01 4.5E-01 4.5E-01 4.5E-01
Endrin ug/kg 1 1 ND ND ND ND ND
Endrin aldehyde ug/kg 1 1 ND ND ND ND ND
Endrin ketone ug/kg 1 1 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 1 0 0 2.6E-02 2.6E-02 2.6E-02 2.6E-02
Heptachlor ug/kg 1 1 ND ND ND ND ND
Heptachlor epoxide ug/kg 1 0 0 3.3E-02 3.3E-02 3.3E-02 3.3E-02
Methoxychlor ug/kg 1 1 ND ND ND ND ND
Total Chlordanes ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Total DDD ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Total DDE ug/kg 1 0 0 5.4E+00 5.4E+00 5.4E+00 5.4E+00
Total DDT ug/kg 1 0 0 7.6E-01 7.6E-01 7.6E-01 7.6E-01
Total Endosulfan ug/kg 1 0 0 4.5E-01 4.5E-01 4.5E-01 4.5E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 11 West UD Metals
Aluminum mg/kg 1 0 0 1.5E+02 1.5E+02 Fewer than 5 detects 1.5E+02 1.5E+02
Antimony mg/kg 1 1 ND ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 6.2E-02 6.2E-02 6.2E-02 6.2E-02
Cadmium mg/kg 1 0 0 3.5E-02 3.5E-02 3.5E-02 3.5E-02
Chromium mg/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
Copper mg/kg 1 0 0 4.6E+00 4.6E+00 4.6E+00 4.6E+00
Lead mg/kg 1 0 0 7.0E-02 7.0E-02 7.0E-02 7.0E-02
Manganese mg/kg 1 0 0 7.8E+00 7.8E+00 7.8E+00 7.8E+00
Mercury mg/kg 1 0 0 2.0E-02 2.0E-02 2.0E-02 2.0E-02
Nickel mg/kg 1 0 0 2.5E-01 2.5E-01 2.5E-01 2.5E-01
Selenium mg/kg 1 0 0 1.4E-01 1.4E-01 1.4E-01 1.4E-01
Silver mg/kg 1 0 0 4.4E-02 4.4E-02 4.4E-02 4.4E-02
Thallium mg/kg 1 0 0 1.0E-03 1.0E-03 1.0E-03 1.0E-03
Zinc mg/kg 1 0 0 2.8E+01 2.8E+01 2.8E+01 2.8E+01
Butyltins
Butyltin ion ug/kg 1 1 ND ND ND ND ND
Dibutyltin ion ug/kg 1 1 ND ND ND ND ND
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 1 ND ND ND ND ND
2-Methylnaphthalene ug/kg 1 1 ND ND ND ND ND
Acenaphthene ug/kg 1 0 0 4.0E-01 4.0E-01 4.0E-01 4.0E-01
Acenaphthylene ug/kg 1 1 ND ND ND ND ND
Anthracene ug/kg 1 0 0 1.4E+00 1.4E+00 1.4E+00 1.4E+00
Benzo(a)anthracene ug/kg 1 0 0 2.1E+00 2.1E+00 2.1E+00 2.1E+00
Benzo(a)pyrene ug/kg 1 0 0 3.2E-01 3.2E-01 3.2E-01 3.2E-01
Benzo(b)fluoranthene ug/kg 1 1 ND ND ND ND ND
Benzo(e)pyrene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Benzo(g,h,i)perylene ug/kg 1 1 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 ND ND ND ND ND
Chrysene ug/kg 1 0 0 3.2E+00 3.2E+00 3.2E+00 3.2E+00
Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND ND
Dibenzothiophene ug/kg 1 1 ND ND ND ND ND
Fluoranthene ug/kg 1 0 0 5.6E+00 5.6E+00 5.6E+00 5.6E+00
Fluorene ug/kg 1 0 0 8.2E-01 8.2E-01 8.2E-01 8.2E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 0 0 1.5E-01 1.5E-01 1.5E-01 1.5E-01
Naphthalene ug/kg 1 1 ND ND ND ND ND
Perylene ug/kg 1 1 ND ND ND ND ND
Phenanthrene ug/kg 1 0 0 3.6E+00 3.6E+00 3.6E+00 3.6E+00
Pyrene ug/kg 1 0 0 4.9E+00 4.9E+00 4.9E+00 4.9E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 1 ND ND ND ND ND
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 5.2E+03 5.2E+03 5.2E+03 5.2E+03
Benzyl alcohol ug/kg 1 0 0 2.3E+01 2.3E+01 2.3E+01 2.3E+01
Bis(2-chloroethoxy) methane ug/kg 1 1 ND ND ND ND ND
Dibenzofuran ug/kg 1 0 0 6.1E-01 6.1E-01 6.1E-01 6.1E-01
Hexachlorobenzene ug/kg 1 0 0 6.7E-01 6.7E-01 6.7E-01 6.7E-01
Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Nitrobenzene ug/kg 1 0 0 2.3E+02 2.3E+02 2.3E+02 2.3E+02
Phenols
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Phenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 3.9E+04 3.9E+04 3.9E+04 3.9E+04
Total PCBs, Adjusted pg/g 1 0 0 3.6E+04 3.6E+04 3.6E+04 3.6E+04
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 5.8E-01 5.8E-01 5.8E-01 5.8E-01
Total PCB TEQ pg/g 1 0 0 4.9E-01 4.9E-01 4.9E-01 4.9E-01
Pesticides
Aldrin ug/kg 1 0 0 1.3E-01 1.3E-01 1.3E-01 1.3E-01
alpha-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Dieldrin ug/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
Endrin ug/kg 1 1 ND ND ND ND ND
Endrin aldehyde ug/kg 1 1 ND ND ND ND ND
Endrin ketone ug/kg 1 1 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 1 0 0 1.8E-02 1.8E-02 1.8E-02 1.8E-02
Heptachlor ug/kg 1 1 ND ND ND ND ND
Heptachlor epoxide ug/kg 1 0 0 4.7E-02 4.7E-02 4.7E-02 4.7E-02
Methoxychlor ug/kg 1 1 ND ND ND ND ND
Total Chlordanes ug/kg 1 0 0 2.0E+00 2.0E+00 2.0E+00 2.0E+00
Total DDD ug/kg 1 0 0 1.6E+00 1.6E+00 1.6E+00 1.6E+00
Total DDE ug/kg 1 0 0 6.0E+00 6.0E+00 6.0E+00 6.0E+00
Total DDT ug/kg 1 0 0 9.8E-01 9.8E-01 9.8E-01 9.8E-01
Total Endosulfan ug/kg 1 0 0 2.4E-01 2.4E-01 2.4E-01 2.4E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

RM 12 East D Metals
Aluminum mg/kg 1 0 0 6.2E+01 6.2E+01 Fewer than 5 detects 6.2E+01 6.2E+01
Arsenic, inorganic mg/kg 1 0 0 7.6E-02 7.6E-02 7.6E-02 7.6E-02
Cadmium mg/kg 1 0 0 5.8E-02 5.8E-02 5.8E-02 5.8E-02
Chromium mg/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01
Copper mg/kg 1 0 0 7.6E+00 7.6E+00 7.6E+00 7.6E+00
Lead mg/kg 1 0 0 1.1E-01 1.1E-01 1.1E-01 1.1E-01
Manganese mg/kg 1 0 0 5.0E+00 5.0E+00 5.0E+00 5.0E+00
Mercury mg/kg 1 0 0 2.2E-02 2.2E-02 2.2E-02 2.2E-02
Nickel mg/kg 1 0 0 1.9E-01 1.9E-01 1.9E-01 1.9E-01
Selenium mg/kg 1 0 0 1.2E-01 1.2E-01 1.2E-01 1.2E-01
Silver mg/kg 1 0 0 7.5E-02 7.5E-02 7.5E-02 7.5E-02
Thallium mg/kg 1 0 0 9.0E-04 9.0E-04 9.0E-04 9.0E-04
Zinc mg/kg 1 0 0 2.4E+01 2.4E+01 2.4E+01 2.4E+01
Butyltins
Butyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 1 ND ND ND ND ND
2-Methylnaphthalene ug/kg 1 1 ND ND ND ND ND
Acenaphthene ug/kg 1 1 ND ND ND ND ND
Acenaphthylene ug/kg 1 0 0 2.3E-01 2.3E-01 2.3E-01 2.3E-01
Anthracene ug/kg 1 0 0 1.2E+00 1.2E+00 1.2E+00 1.2E+00
Benzo(a)anthracene ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
Benzo(a)pyrene ug/kg 1 0 0 3.1E-01 3.1E-01 3.1E-01 3.1E-01
Benzo(b)fluoranthene ug/kg 1 1 ND ND ND ND ND
Benzo(e)pyrene ug/kg 1 0 0 1.6E+00 1.6E+00 1.6E+00 1.6E+00
Benzo(g,h,i)perylene ug/kg 1 1 ND ND ND ND ND
Chrysene ug/kg 1 0 0 4.2E+00 4.2E+00 4.2E+00 4.2E+00
Dibenzothiophene ug/kg 1 1 ND ND ND ND ND
Fluoranthene ug/kg 1 0 0 5.9E+00 5.9E+00 5.9E+00 5.9E+00
Fluorene ug/kg 1 0 0 6.0E-01 6.0E-01 6.0E-01 6.0E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 ND ND ND ND ND
Perylene ug/kg 1 1 ND ND ND ND ND
Phenanthrene ug/kg 1 0 0 2.6E+00 2.6E+00 2.6E+00 2.6E+00
Pyrene ug/kg 1 0 0 5.9E+00 5.9E+00 5.9E+00 5.9E+00
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 2.7E+03 2.7E+03 2.7E+03 2.7E+03
Dibenzofuran ug/kg 1 0 0 4.6E-01 4.6E-01 4.6E-01 4.6E-01
Hexachlorobenzene ug/kg 1 0 0 5.5E-01 5.5E-01 5.5E-01 5.5E-01
Hexachlorobutadiene ug/kg 1 1 ND ND ND ND ND
Nitrobenzene ug/kg 1 0 0 9.6E+01 9.6E+01 9.6E+01 9.6E+01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Phenols
2-Methylphenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total PCB Congeners pg/g 1 0 0 8.7E+04 8.7E+04 8.7E+04 8.7E+04
Total PCBs, Adjusted pg/g 1 0 0 8.3E+04 8.3E+04 8.3E+04 8.3E+04
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 2.6E-01 2.6E-01 2.6E-01 2.6E-01
Total PCB TEQ pg/g 1 0 0 5.2E-01 5.2E-01 5.2E-01 5.2E-01
Pesticides
Aldrin ug/kg 1 1 ND ND ND ND ND
Dieldrin ug/kg 1 0 0 4.3E-01 4.3E-01 4.3E-01 4.3E-01
gamma-Hexachlorocyclohexane ug/kg 1 0 0 2.2E-02 2.2E-02 2.2E-02 2.2E-02
Heptachlor epoxide ug/kg 1 0 0 3.7E-02 3.7E-02 3.7E-02 3.7E-02
Total Chlordanes ug/kg 1 0 0 1.9E+00 1.9E+00 1.9E+00 1.9E+00
Total DDD ug/kg 1 0 0 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Total DDE ug/kg 1 0 0 4.8E+00 4.8E+00 4.8E+00 4.8E+00
Total DDT ug/kg 1 0 0 7.9E-01 7.9E-01 7.9E-01 7.9E-01
Total Endosulfan ug/kg 1 0 0 5.0E-01 5.0E-01 5.0E-01 5.0E-01

RM 12  East UD Metals
Aluminum mg/kg 1 0 0 1.1E+02 1.1E+02 Fewer than 5 detects 1.1E+02 1.1E+02
Antimony mg/kg 1 1 ND ND ND ND ND
Arsenic, inorganic mg/kg 1 0 0 8.0E-02 8.0E-02 8.0E-02 8.0E-02
Cadmium mg/kg 1 0 0 5.3E-02 5.3E-02 5.3E-02 5.3E-02
Chromium mg/kg 1 0 0 7.0E-01 7.0E-01 7.0E-01 7.0E-01
Copper mg/kg 1 0 0 7.0E+00 7.0E+00 7.0E+00 7.0E+00
Lead mg/kg 1 0 0 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Manganese mg/kg 1 0 0 6.5E+00 6.5E+00 6.5E+00 6.5E+00
Mercury mg/kg 1 0 0 2.5E-02 2.5E-02 2.5E-02 2.5E-02
Nickel mg/kg 1 0 0 2.2E-01 2.2E-01 2.2E-01 2.2E-01
Selenium mg/kg 1 0 0 1.4E-01 1.4E-01 1.4E-01 1.4E-01
Silver mg/kg 1 0 0 6.4E-02 6.4E-02 6.4E-02 6.4E-02
Thallium mg/kg 1 0 0 1.1E-03 1.1E-03 1.1E-03 1.1E-03
Zinc mg/kg 1 0 0 3.0E+01 3.0E+01 3.0E+01 3.0E+01
Butyltins
Butyltin ion ug/kg 1 1 ND ND ND ND ND
Dibutyltin ion ug/kg 1 1 ND ND ND ND ND
Tributyltin ion ug/kg 1 1 ND ND ND ND ND
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 1 0 0 8.1E-01 8.1E-01 8.1E-01 8.1E-01
2-Methylnaphthalene ug/kg 1 0 0 1.7E+00 1.7E+00 1.7E+00 1.7E+00
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Acenaphthene ug/kg 1 0 0 7.3E-01 7.3E-01 7.3E-01 7.3E-01
Acenaphthylene ug/kg 1 1 ND ND ND ND ND
Anthracene ug/kg 1 0 0 1.8E+00 1.8E+00 1.8E+00 1.8E+00
Benzo(a)anthracene ug/kg 1 0 0 2.6E+00 2.6E+00 2.6E+00 2.6E+00
Benzo(a)pyrene ug/kg 1 1 ND ND ND ND ND
Benzo(b)fluoranthene ug/kg 1 1 ND ND ND ND ND
Benzo(e)pyrene ug/kg 1 0 0 2.3E+00 2.3E+00 2.3E+00 2.3E+00
Benzo(g,h,i)perylene ug/kg 1 1 ND ND ND ND ND
Benzo(k)fluoranthene ug/kg 1 1 ND ND ND ND ND
Chrysene ug/kg 1 0 0 6.3E+00 6.3E+00 6.3E+00 6.3E+00
Dibenzo(a,h)anthracene ug/kg 1 1 ND ND ND ND ND
Dibenzothiophene ug/kg 1 1 ND ND ND ND ND
Fluoranthene ug/kg 1 0 0 7.8E+00 7.8E+00 7.8E+00 7.8E+00
Fluorene ug/kg 1 0 0 9.6E-01 9.6E-01 9.6E-01 9.6E-01
Indeno(1,2,3-cd)pyrene ug/kg 1 1 ND ND ND ND ND
Naphthalene ug/kg 1 0 0 7.8E+01 7.8E+01 7.8E+01 7.8E+01
Perylene ug/kg 1 1 ND ND ND ND ND
Phenanthrene ug/kg 1 0 0 4.2E+00 4.2E+00 4.2E+00 4.2E+00
Pyrene ug/kg 1 0 0 8.9E+00 8.9E+00 8.9E+00 8.9E+00
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 1 0 0 1.5E+02 1.5E+02 1.5E+02 1.5E+02
Dibutyl phthalate ug/kg 1 1 ND ND ND ND ND
Semivolatile Organic Compounds
Benzoic acid ug/kg 1 0 0 3.4E+03 3.4E+03 3.4E+03 3.4E+03
Benzyl alcohol ug/kg 1 1 ND ND ND ND ND
Bis(2-chloroethoxy) methane ug/kg 1 1 ND ND ND ND ND
Dibenzofuran ug/kg 1 0 0 6.3E-01 6.3E-01 6.3E-01 6.3E-01
Hexachlorobenzene ug/kg 1 0 0 7.8E-01 7.8E-01 7.8E-01 7.8E-01
Hexachlorobutadiene ug/kg 1 0 0 4.0E-03 4.0E-03 4.0E-03 4.0E-03
Nitrobenzene ug/kg 1 0 0 1.7E+02 1.7E+02 1.7E+02 1.7E+02
Phenols
4-Nitrophenol ug/kg 1 1 ND ND ND ND ND
Phenol ug/kg 1 1 ND ND ND ND ND
Polychlorinated Biphenyls
Total Aroclors ug/kg NA NA NA NA NA NA NA
Total PCB Congeners pg/g 1 0 0 1.4E+05 1.4E+05 1.4E+05 1.4E+05
Total PCBs, Adjusted pg/g 1 0 0 1.4E+05 1.4E+05 1.4E+05 1.4E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 1 0 0 6.8E-01 6.8E-01 6.8E-01 6.8E-01
Total PCB TEQ pg/g 1 0 0 9.2E-01 9.2E-01 9.2E-01 9.2E-01
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TABLE 3-24
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future
Medium: Shellfish Tissue
Exposure Medium:  Clam, by River Mile

Chemical of Total Arithmetic Maximum Detected
Potential Concernb Non-Detectsc Meane Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Non-Detects greater than 
Maximum Detected 

Concentrationd

95%  UCL Exposure Point Concentrationf

Exposure Pointa Tissue Type Units Total Samples

Pesticides
Aldrin ug/kg 1 0 0 1.1E-01 1.1E-01 1.1E-01 1.1E-01
alpha-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
beta-Hexachlorocyclohexane ug/kg 1 1 ND ND ND ND ND
Dieldrin ug/kg 1 0 0 6.1E-01 6.1E-01 6.1E-01 6.1E-01
Endrin ug/kg 1 1 ND ND ND ND ND
Endrin aldehyde ug/kg 1 1 ND ND ND ND ND
Endrin ketone ug/kg 1 1 ND ND ND ND ND
gamma-Hexachlorocyclohexane ug/kg 1 0 0 3.6E-02 3.6E-02 3.6E-02 3.6E-02
Heptachlor ug/kg 1 1 ND ND ND ND ND
Heptachlor epoxide ug/kg 1 1 ND ND ND ND ND
Methoxychlor ug/kg 1 1 ND ND ND ND ND
Total Chlordanes ug/kg 1 0 0 2.5E+00 2.5E+00 2.5E+00 2.5E+00
Total DDD ug/kg 1 0 0 2.0E+00 2.0E+00 2.0E+00 2.0E+00
Total DDE ug/kg 1 0 0 6.3E+00 6.3E+00 6.3E+00 6.3E+00
Total DDT ug/kg 1 0 0 1.1E+00 1.1E+00 1.1E+00 1.1E+00
Total Endosulfan ug/kg 1 0 0 4.4E-01 4.4E-01 4.4E-01 4.4E-01

Notes: 
a

b Chemicals listed are analytes detected in each tissue type at least once within the Study Area.
c Total number of non-detects in the dataset. 
d Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
e Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
f

g
h

Abbreviations:
-- = Not Applicable.  A  95% UCL could not be computed for the given data set. PCB = Polychlorinated biphenyls.
95% UCL = 95% Upper confidence limit on the mean. pg/g = Picograms per gram.
D = Depurated tissue. RM = River mile.
DDD = Dichlorodiphenyldichloroethane. TEQ = Toxic equivalents.
DDE = Dichlorodiphenyldichloroethylene. UD = Undepurated tissue.
DDT = Dichlorodiphenyltrichloroethane. ug/kg = Micrograms per kilogram.
mg/kg = Milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not detected in the given exposure area.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME 
concentrations is referred to as 95% UCL/Max exposure for the purposes of the BHHRA.
95% UCL not calculated for analytes with fewer than five detects.
"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.

Exposure areas for clam tissue are on a RM basis per side of river, such that samples collected from RM 3.0 - 3.9 west of the navigation channel are included in exposure area RM 3 West, etc. Swan Island Lagoon is its own 
exposure area.
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TABLE 3-25
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 
Study Area-Wide D Metals

Aluminum mg/kg 3 0 0 3.4E+01 4.7E+01 Fewer than 5 detectsf 3.4E+01 4.7E+01
Arsenic, inorganic mg/kg 3 0 0 9.9E-02 1.4E-01 9.9E-02 1.4E-01
Cadmium mg/kg 3 0 0 8.1E-02 1.0E-01 8.1E-02 1.0E-01
Chromium mg/kg 3 0 0 4.7E-01 5.0E-01 4.7E-01 5.0E-01
Copper mg/kg 3 0 0 7.6E+00 9.0E+00 7.6E+00 9.0E+00
Lead mg/kg 3 0 0 4.8E-02 5.8E-02 4.8E-02 5.8E-02
Manganese mg/kg 3 0 0 4.6E+00 5.1E+00 4.6E+00 5.1E+00
Mercury mg/kg 2 0 0 2.1E-02 2.2E-02 2.1E-02 2.2E-02
Nickel mg/kg 3 0 0 1.9E-01 2.0E-01 1.9E-01 2.0E-01
Selenium mg/kg 3 0 0 1.5E-01 1.8E-01 1.5E-01 1.8E-01
Silver mg/kg 3 0 0 4.8E-02 6.2E-02 4.8E-02 6.2E-02
Thallium mg/kg 3 0 0 1.4E-03 2.7E-03 1.4E-03 2.7E-03
Zinc mg/kg 3 0 0 2.3E+01 2.8E+01 2.3E+01 2.8E+01
Butyltins
Butyltin ion ug/kg 2 1 1 1.5E+00 1.5E+00 1.5E+00 1.5E+00
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 3 1 0 6.9E-01 1.0E+00 6.9E-01 1.0E+00
2-Methylnaphthalene ug/kg 3 1 0 1.1E+00 1.6E+00 1.1E+00 1.6E+00
Acenaphthene ug/kg 3 0 0 1.9E+00 4.8E+00 1.9E+00 4.8E+00
Acenaphthylene ug/kg 3 1 0 2.9E-01 6.2E-01 2.9E-01 6.2E-01
Anthracene ug/kg 3 0 0 2.3E+00 4.4E+00 2.3E+00 4.4E+00
Benzo(a)anthracene ug/kg 3 0 0 4.2E+00 8.2E+00 4.2E+00 8.2E+00
Benzo(a)pyrene ug/kg 3 2 0 2.1E-01 4.3E-01 2.1E-01 4.3E-01
Benzo(b)fluoranthene ug/kg 3 1 0 1.0E+00 1.8E+00 1.0E+00 1.8E+00
Benzo(e)pyrene ug/kg 3 0 0 2.4E+00 4.6E+00 2.4E+00 4.6E+00
Benzo(g,h,i)perylene ug/kg 3 2 0 4.2E-01 8.6E-01 4.2E-01 8.6E-01
Chrysene ug/kg 3 0 0 8.0E+00 1.6E+01 8.0E+00 1.6E+01
Dibenzothiophene ug/kg 3 0 0 9.3E-01 2.1E+00 9.3E-01 2.1E+00
Fluoranthene ug/kg 3 0 0 3.4E+01 8.4E+01 3.4E+01 8.4E+01
Fluorene ug/kg 3 0 0 2.1E+00 4.7E+00 2.1E+00 4.7E+00
Indeno(1,2,3-cd)pyrene ug/kg 3 2 0 1.5E-01 3.0E-01 1.5E-01 3.0E-01
Perylene ug/kg 3 2 0 3.5E-01 9.1E-01 3.5E-01 9.1E-01
Phenanthrene ug/kg 3 0 0 1.1E+01 2.5E+01 1.1E+01 2.5E+01
Pyrene ug/kg 3 0 0 2.7E+01 6.8E+01 2.7E+01 6.8E+01
Semivolatile Organic Compounds
Benzoic acid ug/kg 2 0 0 2.6E+03 3.2E+03 2.6E+03 3.2E+03
Dibenzofuran ug/kg 3 0 0 7.7E-01 1.3E+00 7.7E-01 1.3E+00
Hexachlorobenzene ug/kg 3 0 0 5.5E-01 6.6E-01 5.5E-01 6.6E-01
Hexachlorobutadiene ug/kg 3 2 1 6.1E-03 9.8E-03 6.1E-03 9.8E-03
Nitrobenzene ug/kg 2 0 0 7.3E+01 8.6E+01 7.3E+01 8.6E+01

Medium: Shellfish Tissue
Exposure Medium:  Clam, Study Area-Wide

Exposure Point 
Concentratione

Exposure Point Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

95%  UCL
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TABLE 3-25
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Medium: Shellfish Tissue
Exposure Medium:  Clam, Study Area-Wide

Exposure Point 
Concentratione

Exposure Point Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

95%  UCL

Phenols
2-Methylphenol ug/kg 2 1 0 6.9E+00 9.7E+00 6.9E+00 9.7E+00
Polychlorinated Biphenyls
Total PCB Congeners pg/g 3 0 0 2.4E+05 4.8E+05 2.4E+05 4.8E+05
Total PCBs, Adjustedg pg/g 3 0 0 2.3E+05 4.7E+05 2.3E+05 4.7E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 3 0 0 2.9E-01 3.7E-01 2.9E-01 3.7E-01
Total PCB TEQ pg/g 3 0 0 7.4E-01 8.6E-01 7.4E-01 8.6E-01
Pesticides
Aldrin ug/kg 3 1 0 1.6E-01 2.8E-01 1.6E-01 2.8E-01
Dieldrin ug/kg 3 0 0 5.1E-01 5.9E-01 5.1E-01 5.9E-01
gamma-Hexachlorocyclohexane ug/kg 3 1 0 2.6E-02 3.7E-02 2.6E-02 3.7E-02
Heptachlor epoxide ug/kg 3 0 0 3.5E-02 4.5E-02 3.5E-02 4.5E-02
Total Chlordanes ug/kg 3 0 0 2.3E+00 3.1E+00 2.3E+00 3.1E+00
Total DDD ug/kg 3 0 0 4.9E+00 1.1E+01 4.9E+00 1.1E+01
Total DDE ug/kg 3 0 0 9.2E+00 1.5E+01 9.2E+00 1.5E+01
Total DDT ug/kg 3 0 0 1.0E+00 1.7E+00 1.0E+00 1.7E+00
Total Endosulfan ug/kg 3 0 0 4.1E-01 5.1E-01 4.1E-01 5.1E-01

Study Area-Wide UD Metals
Aluminum mg/kg 38 0 0 9.0E+01 2.0E+02 gamma 95% KM (BCA) UCL 1.0E+02 9.0E+01 1.0E+02
Antimony mg/kg 38 22 1 1.4E-03 4.0E-03 non-parametric 95% KM (t) UCL 1.7E-03 1.4E-03 1.7E-03
Arsenic, inorganic mg/kg 38 0 0 9.1E-02 1.3E-01 normal 95% KM (t) UCL 9.4E-02 9.1E-02 9.4E-02
Cadmium mg/kg 38 0 0 8.8E-02 2.2E-01 lognormal 95% KM (Chebyshev) UCL 1.1E-01 8.8E-02 1.1E-01
Chromium mg/kg 38 0 0 6.2E-01 1.1E+00 gamma 95% KM (BCA) UCL 6.6E-01 6.2E-01 6.6E-01
Copper mg/kg 38 0 0 9.2E+00 1.4E+01 normal 95% KM (t) UCL 9.6E+00 9.2E+00 9.6E+00
Lead mg/kg 38 0 0 9.1E-02 3.2E-01 lognormal 95% KM (Chebyshev) UCL 1.3E-01 9.1E-02 1.3E-01
Manganese mg/kg 10 0 0 5.9E+00 7.8E+00 normal 95% KM (t) UCL 6.9E+00 5.9E+00 6.9E+00
Mercury mg/kg 35 0 0 1.1E-02 2.6E-02 lognormal 95% KM (Chebyshev) UCL 1.5E-02 1.1E-02 1.5E-02
Nickel mg/kg 38 0 0 3.0E-01 4.9E-01 normal 95% KM (t) UCL 3.2E-01 3.0E-01 3.2E-01
Selenium mg/kg 38 2 0 1.2E-01 2.2E-01 lognormal 95% KM (Chebyshev) UCL 1.6E-01 1.2E-01 1.6E-01
Silver mg/kg 38 0 0 5.2E-02 1.0E-01 normal 95% KM (t) UCL 5.7E-02 5.2E-02 5.7E-02
Thallium mg/kg 10 0 0 1.1E-03 2.0E-03 normal 95% KM (t) UCL 1.4E-03 1.1E-03 1.4E-03
Zinc mg/kg 38 0 0 3.4E+01 5.4E+01 normal 95% KM (t) UCL 3.6E+01 3.4E+01 3.6E+01
Butyltins
Butyltin ion ug/kg 34 11 0 5.1E+00 9.7E+01 non-parametric 95% KM (BCA) UCL 1.1E+01 5.1E+00 1.1E+01
Dibutyltin ion ug/kg 34 5 0 2.2E+01 5.6E+02 non-parametric 95% KM (Chebyshev) UCL 9.3E+01 2.2E+01 9.3E+01
Tributyltin ion ug/kg 34 12 0 2.3E+01 5.3E+02 non-parametric 95% KM (Chebyshev) UCL 9.1E+01 2.3E+01 9.1E+01
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene ug/kg 7 0 0 1.3E+00 1.7E+00 normal 95% KM (t) UCL 1.6E+00 1.3E+00 1.6E+00
2-Methylnaphthalene ug/kg 39 3 3 2.9E+00 2.2E+01 non-parametric 95% KM (Chebyshev) UCL 6.2E+00 2.9E+00 6.2E+00
Acenaphthene ug/kg 39 4 0 5.6E+00 6.1E+01 non-parametric 95% KM (Chebyshev) UCL 1.2E+01 5.6E+00 1.2E+01
Acenaphthylene ug/kg 39 7 3 2.1E+00 1.4E+01 non-parametric 95% KM (Chebyshev) UCL 4.3E+00 2.1E+00 4.3E+00
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TABLE 3-25
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Medium: Shellfish Tissue
Exposure Medium:  Clam, Study Area-Wide

Exposure Point 
Concentratione

Exposure Point Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

95%  UCL

Anthracene ug/kg 39 3 0 1.1E+01 7.8E+01 non-parametric 95% KM (Chebyshev) UCL 2.1E+01 1.1E+01 2.1E+01
Benzo(a)anthracene ug/kg 39 2 0 6.3E+01 6.7E+02 lognormal 95% KM (Chebyshev) UCL 1.6E+02 6.3E+01 1.6E+02
Benzo(a)pyrene ug/kg 39 5 0 3.2E+01 4.9E+02 non-parametric 95% KM (Chebyshev) UCL 1.1E+02 3.2E+01 1.1E+02
Benzo(b)fluoranthene ug/kg 39 5 0 3.4E+01 4.6E+02 non-parametric 95% KM (Chebyshev) UCL 1.0E+02 3.4E+01 1.0E+02
Benzo(e)pyrene ug/kg 7 0 0 5.0E+00 1.1E+01 normal 95% KM (t) UCL 7.8E+00 5.0E+00 7.8E+00
Benzo(g,h,i)perylene ug/kg 39 5 0 1.9E+01 2.3E+02 non-parametric 95% KM (Chebyshev) UCL 5.1E+01 1.9E+01 5.1E+01
Benzo(k)fluoranthene ug/kg 39 7 0 2.2E+01 3.1E+02 non-parametric 95% KM (Chebyshev) UCL 6.7E+01 2.2E+01 6.7E+01
Chrysene ug/kg 39 2 0 6.5E+01 5.6E+02 lognormal 95% KM (Chebyshev) UCL 1.5E+02 6.5E+01 1.5E+02
Dibenzo(a,h)anthracene ug/kg 39 29 0 3.8E+00 4.3E+01 approx. gamma 95% KM (t) UCL 5.4E+00 3.8E+00 5.4E+00
Dibenzothiophene ug/kg 7 3 0 1.2E+00 3.2E+00 -- Fewer than 5 detects -- 1.2E+00 3.2E+00
Fluoranthene ug/kg 39 0 0 1.0E+02 7.7E+02 lognormal 95% KM (Chebyshev) UCL 2.2E+02 1.0E+02 2.2E+02
Fluorene ug/kg 39 3 0 5.6E+00 3.6E+01 non-parametric 95% KM (Chebyshev) UCL 9.3E+00 5.6E+00 9.3E+00
Indeno(1,2,3-cd)pyrene ug/kg 39 12 0 1.2E+01 1.7E+02 non-parametric 95% KM (Chebyshev) UCL 3.7E+01 1.2E+01 3.7E+01
Naphthalene ug/kg 39 35 0 3.2E+00 3.3E+01 -- Fewer than 5 detects -- 3.2E+00 3.3E+01
Perylene ug/kg 7 2 0 5.5E-01 1.3E+00 normal 95% KM (t) UCL 9.2E-01 5.5E-01 9.2E-01
Phenanthrene ug/kg 39 3 0 3.6E+01 3.0E+02 lognormal 95% KM (Chebyshev) UCL 7.6E+01 3.6E+01 7.6E+01
Pyrene ug/kg 39 0 0 1.1E+02 8.5E+02 lognormal 95% KM (Chebyshev) UCL 2.4E+02 1.1E+02 2.4E+02
Phthalates
Bis(2-ethylhexyl) phthalate ug/kg 38 32 2 4.8E+01 1.5E+02 normal 95% KM (t) UCL 8.8E+01 4.8E+01 8.8E+01
Dibutyl phthalate ug/kg 38 37 0 6.1E+01 1.3E+03 -- Fewer than 5 detects -- 6.1E+01 1.3E+03
Semivolatile Organic Compounds
Benzoic acid ug/kg 7 0 0 3.8E+03 5.9E+03 normal 95% KM (t) UCL 4.8E+03 3.8E+03 4.8E+03
Benzyl alcohol ug/kg 38 9 0 6.5E+01 1.3E+03 non-parametric 95% KM (Chebyshev) UCL 2.1E+02 6.5E+01 2.1E+02
Bis(2-chloroethoxy) methane ug/kg 10 9 3 1.0E+01 4.6E+01 -- Fewer than 5 detects -- 1.0E+01 4.6E+01
Dibenzofuran ug/kg 39 7 3 1.6E+00 1.7E+01 non-parametric 95% KM (Chebyshev) UCL 3.7E+00 1.6E+00 3.7E+00
Hexachlorobenzene ug/kg 42 4 3 6.0E-01 1.1E+00 normal 95% KM (t) UCL 6.5E-01 6.0E-01 6.5E-01
Hexachlorobutadiene ug/kg 38 35 29 7.6E-03 2.5E-02 -- Fewer than 5 detects -- 7.6E-03 2.5E-02
Nitrobenzene ug/kg 10 3 0 1.8E+02 5.2E+02 normal 95% KM (t) UCL 2.9E+02 1.8E+02 2.9E+02
Phenols
4-Nitrophenol ug/kg 10 9 3 7.0E+00 1.9E+01 -- Fewer than 5 detects -- 7.0E+00 1.9E+01
Phenol ug/kg 38 37 0 9.0E+01 2.6E+03 -- Fewer than 5 detects -- 9.0E+01 2.6E+03
Polychlorinated Biphenyls
Total Aroclors ug/kg 3 0 0 9.7E+01 1.3E+02 -- Fewer than 5 detects -- 9.7E+01 1.3E+02
Total PCB Congeners pg/g 38 0 0 2.4E+05 2.7E+06 non-parametric 95% KM (Chebyshev) UCL 5.5E+05 2.4E+05 5.5E+05
Total PCBs, Adjusted pg/g 38 0 0 2.3E+05 2.6E+06 non-parametric 95% KM (Chebyshev) UCL 5.4E+05 2.3E+05 5.4E+05
Dioxin/Furan
Total Dioxin/Furan TEQ pg/g 36 0 0 1.1E+00 5.6E+00 non-parametric 95% KM (Chebyshev) UCL 1.9E+00 1.1E+00 1.9E+00
Total PCB TEQ pg/g 38 0 0 1.8E+00 8.6E+00 non-parametric 95% KM (Chebyshev) UCL 2.9E+00 1.8E+00 2.9E+00
Pesticides
Aldrin ug/kg 41 4 0 3.8E-01 5.1E+00 non-parametric 95% KM (Chebyshev) UCL 8.8E-01 3.8E-01 8.8E-01
alpha-Hexachlorocyclohexane ug/kg 41 28 7 8.1E-03 2.1E-02 normal 95% KM (t) UCL 1.0E-02 8.1E-03 1.0E-02
beta-Hexachlorocyclohexane ug/kg 41 40 1 6.8E-02 1.2E+00 -- Fewer than 5 detects -- 6.8E-02 1.2E+00
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TABLE 3-25
Exposure Point Concentration Summary
Mean and 95% UCL/Maximum Exposures

Scenario Timeframe:  Current/Future

Chemical of Total Arithmetic Maximum Detected
Potential Concerna Non-Detectsb Meand Concentration Distribution 95% UCL Method Value Mean 95% UCL/Max

 

Medium: Shellfish Tissue
Exposure Medium:  Clam, Study Area-Wide

Exposure Point 
Concentratione

Exposure Point Tissue Type Units Total Samples
Non-Detects greater than 

Maximum Detected 
Concentrationc

95%  UCL

Dieldrin ug/kg 41 3 0 8.2E-01 2.6E+00 lognormal 95% KM (Chebyshev) UCL 1.1E+00 8.2E-01 1.1E+00
Endrin ug/kg 41 22 3 1.3E-02 6.4E-02 non-parametric 95% KM (t) UCL 1.7E-02 1.3E-02 1.7E-02
Endrin aldehyde ug/kg 41 40 2 3.1E-02 3.9E-01 -- Fewer than 5 detects -- 3.1E-02 3.9E-01
Endrin ketone ug/kg 41 29 14 2.9E-03 1.4E-02 lognormal 95% KM (t) UCL 4.0E-03 2.9E-03 4.0E-03
gamma-Hexachlorocyclohexane ug/kg 41 8 4 5.4E-02 8.4E-02 non-parametric 95% KM (Chebyshev) UCL 6.9E-02 5.4E-02 6.9E-02
Heptachlor ug/kg 41 22 3 2.4E-02 4.2E-01 non-parametric 95% KM (t) UCL 4.3E-02 2.4E-02 4.3E-02
Heptachlor epoxide ug/kg 41 4 1 1.4E-01 2.1E+00 non-parametric 95% KM (Chebyshev) UCL 4.0E-01 1.4E-01 4.0E-01
Methoxychlor ug/kg 41 39 3 2.6E-02 3.2E-01 -- Fewer than 5 detects -- 2.6E-02 3.2E-01
Total Chlordanes ug/kg 41 0 0 4.2E+00 1.6E+01 non-parametric 95% KM (Chebyshev) UCL 5.9E+00 4.2E+00 5.9E+00
Total DDD ug/kg 41 0 0 2.5E+01 2.4E+02 non-parametric 95% KM (Chebyshev) UCL 5.8E+01 2.5E+01 5.8E+01
Total DDE ug/kg 41 0 0 1.8E+01 1.1E+02 non-parametric 95% KM (Chebyshev) UCL 3.1E+01 1.8E+01 3.1E+01
Total DDT ug/kg 41 1 0 8.6E+00 1.1E+02 non-parametric 95% KM (Chebyshev) UCL 2.3E+01 8.6E+00 2.3E+01
Total Endosulfan ug/kg 41 4 1 9.0E-01 1.5E+00 normal 95% KM (t) UCL 1.0E+00 9.0E-01 1.0E+00

Notes: 
a Chemicals listed are analytes detected in each tissue type at least once within the Study Area.
b Total number of non-detects in the dataset. 
c Number of non-detects with detection limit exceeding the maximum detected concentration for the exposure area. These non-detects were removed from the dataset prior to calculation of EPCs.
d Non-detects less than the maximum detected concentration for a given exposure area are included in the arithmetic mean at half the detection limit. 
e

f
g

Abbreviations:
-- = Not Available.  A  95% UCL could not be computed for the given data set.
95% UCL = 95% Upper confidence limit on the mean.
D = Depurated tissue.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
mg/kg = Milligrams per kilogram.
PCB = Polychlorinated biphenyls.
pg/g = Picograms per gram.
RM = River mile.
TEQ = Toxic equivalents.
UD = Undepurated tissue.
ug/kg = Micrograms per kilogram.

"Total PCBs, Adjusted" equals "Total PCB Congeners" minus the sum of total dioxin-like PCBs concentrations.

Central Tendency (CT) and Reasonable Maximum Exposure (RME) exposure parameters are not evaluated for tissue scenarios.  Use of CT exposure point concentrations is referred to as mean exposure, and use of RME concentrations is 
referred to as 95% UCL/Max exposure for the purposes of the BHHRA.
95% UCL not calculated for analytes with fewer than five detects.
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Table 3-26
Initial Values for Daily Intake Calculations
Beach Sediment Exposures

Exposure Route Daily Intake Equation Parameter
Parameter Definition

Units RME CT RME CT RME CT RME CT RME CT RME CT RME CT
(mg/kg-day) Code  Value Value Value Value Value Value Value Value Value Value Value Value Value Value

EPC Exposure Point Concentration mg/kg
BW Body weight kg 70 a 70 a 70 a 70 a 70 a 70 a 15 b 15 b 70 a 70 a 70 a 70 a 70 a 70 a
EF Exposure frequency days/year 50 c 44 d 365 e 183 f 94 g 38 h 94 g 38 h 260 i 104 j 156 k 52 l 104 j 26 m
ED Exposure duration years 25 n 9 n 2 o 1 o 30 p 9 p 6 q 6 q 70 r 30 s 30 p 9 p 30 p 9 p

ATc Averaging time, cancer days 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a
ATnc Averaging time, noncancer days 9,125 a 3,285 a 730 a 365 a 10,950 a 3,285 a 2,190 a 2,190 a 25,550 a 10,950 a 10,950 a 3,285 a 10,950 a 3,285 a
ABS Absorption factor -- CS CS CS CS CS CS CS CS CS CS CS CS CS CS

Beach Sediment - Ingestion      EPC x SIR x EF x ED x 
CF x 1/BW x 1/AT SIR Sediment ingestion rate mg/day 200 t 50 t 200 u 50 v 100 v 50 v 200 w 100 w 100 v 50 v 100 v 50 v 100 v 50 v

CF Conversion Factor kg/mg 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06
Beach Sediment - Dermal SA Skin surface area cm2 3,300 x 3,300 x 5,700 v 5,700 v 5,700 v 5,700 v 2,800 w 2,800 w 5,700 v 5,700 v 5,700 v 5,700 v 5,700 v 5,700 v

AF Adherence factor mg/cm2-event 0.2 x 0.02 x 0.3 y 0.07 z 0.3 y 0.07 z 3.3 aa 0.2 ab 0.3 y 0.07 z 0.3 y 0.07 z 0.3 y 0.07 z
EV Event Frequency events/day 1 1 1 1 1 1 1 1 1 1 1 1 1 1
CF Conversion Factor kg/mg 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06

Notes:
(a) Recommended value (EPA 1989).
(b) Recommended value for children (EPA 1991a).
(c) BPJ. Equivalent to 1 day /wk with direct sediment contact during 250 days/yr at facility, which is recommended for occupational exposure (EPA 1991a).
(d) BPJ. Equivalent to 1 day /wk with direct sediment contact during 219 days/yr at facility, which is recommended for occupational exposure (EPA 1991a).
(e) BPJ. Equivalent to every day during the entire year.
(f) BPJ. Equivalent to every day for half the year.
(g) BPJ.  5 days per week during summer (13 weeks), 1 day per week during spring/fall (26 weeks), 1 day per month during winter (3 months).
(h) BPJ.  2 days per week during summer (13 weeks), 2 days per month during spring/fall (6 months).
(i) Required by Region 10. 5 days per week for entire year.
(j) Required by Region 10. 2 days per week for entire year.
(k) Required by Region 10. 3 days per week for entire year.
(l) Required by Region 10. 1 day per week for entire year.

(m) Required by Region 10. 1 day every other week for entire year.
(n) Recommended value for occupational exposures (EPA 1991a).
(o) BPJ.
(p) Recomennded value for residential occupancy (EPA 1997).
(q) Recommended value for children (EPA 1991).
(r) Conventional lifetime (EPA 1989).
(s) 95th percentile for time at one residence (same as recommended RME for residential adults (EPA 1997)).
(t) Recommended value for occupational exposures (EPA 2000a).
(u) Required by EPA Region 10.
(v) Recommended value for residential adult exposures (EPA 2000a).
(w) Recommended value for residential child exposures (EPA 2000a).
(x) Recommended value for adult industrial scenario (EPA 2004).
(y) Value for residential adults as gardeners (EPA 2004).
(z) Value for residential adults as gardeners (same as recommende/d RME for residential adults) (EPA 2004).

(aa) Value for children playing in wet soil (EPA 2004).
(ab) Value for children playing in wet soil (same as recommended RME for residential children (EPA 2004)).

Abbreviations:
-- = Not applicable.
BPJ = Best Professional Judgement.
cm2 = squared centimeter.
CS = Chemical-specific value.
CT = Central Tendency Exposure.
kg = kilogram.
mg = milligram.
RME = Reasonable Maximum Exposure.

CS, see Table 3-3

     EPC x SA x AF x ABS x 
EV x EF x ED x CF x 1/BW x 

1/AT
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CS, see Table 3-3 CS, see Table 3-3 CS, see Table 3-3
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General and Chemical-Specific 
Exposure Parameters

CS, see Table 3-2 CS, see Table 3-3 CS, see Table 3-3
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Table 3-27
Values for Daily Intake Calculations
In-water Sediment Exposures

Daily Intake Equation Parameter Parameter Definition Units RME CT RME CT RME CT RME CT RME CT RME
(mg/kg-day) Code  Value Value Value Value Value Value Value Value Value Value Value

EPC Exposure Point Concentration mg/kg
BW Body weight kg 70 a 70 a 70 a 70 a 70 a 70 a 70 a 70 a 70 a 70 a 70 a
EF Exposure frequency days/year 10 b 10 b 260 c 104 d 156 e 52 f 104 d 26 g 5 h 2 h 5 h
ED Exposure duration years 10 i 4 j 70 k 30 l 30 m 9 m 30 m 9 m 25 h 9 h 25 h

ATc Averaging time, cancer days 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25550 a 25,550 a 25,550 a
ATnc Averaging time, noncancer days 3,650 a 1,460 a 25,550 a 10,950 a 10,950 a 3,285 a 10,950 a 3,285 a 9,125 a 3,285 a 9,125 a
ABS Absorption factor -- CS CS CS CS CS CS CS CS CS CS CS

SF Sediment contact frequency percent -- -- 25% p 25% p 25% p 25% p 25% p 25% p -- -- --

Ingestion SIR Sediment ingestion rate mg/day 200 n 50 n 50 o 25 o 50 o 25 o 50 o 25 o 50 o 25 o 50 o
CF Conversion Factor kg/mg 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06

SA Skin surface area cm2 3,300 q 3,300 q 1,980 r 1,980 r 1,980 r 1,980 r 1,980 r 1,980 r 18,150 h 18,150 h 2,510 h
AF Adherence factor mg/cm2-event 0.2 q 0.02 q 0.3 s 0.07 t 0.3 s 0.07 t 0.3 s 0.07 t 0.3 h 0.07 h 0.3 h
EV Event frequency events/day 1 1 1 1 1 1 1 1 1 1 1
CF Conversion Factor kg/mg 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06 1.E-06

Notes:
(a) Recommended value (EPA 1989).
(b) From interviews with workers at Terminal 4.  Frequency for repair/removal of fender piles or maintenance dredging activities.
(c) Required by Region 10. 5 days per week for entire year.
(d) Required by Region 10. 2 days per week for entire year.
(e) Required by Region 10. 3 days per week for entire year.
(f) Required by Region 10. 1 day per week for entire year.
(g) Required by Region 10. 1 day every other week for entire year.
(h) Required by Region 10. 
(i) Assumes frequency of every 2-3 years over an employment duration of 25 years.
(j) Assumes frequency of every 2-3 years over an employment duration of 9 years.
(k) Conventional lifetime (EPA 1989).
(l) 95th percentile for time at one residence (same as recommended RME for residential adults (EPA 1997)).

(m) Recommended value for residential occupancy (EPA 1997).
(n) Recommended value for occupational exposures (EPA 2000a).
(o) Recommended by EPA Region 10.  Assumed to be 50% of soil ingestion.
(p) Represents the percent of time spent fishing in a single area within the Study Area. Recommended by EPA Region 10.  
(q) Recommended value for adult industrial scenario (EPA 2004).
(r) Average surface area for hands and forearms of men (EPA 1997).
(s) Value for residential adults as gardeners (EPA 2004).
(t) Value for residential adults as gardeners (same as recommended RME for residential adults (EPA 2004)).

CT exposure parameters are not listed for diver in dry suit, as required by EPA Region 10. 

Abbreviations:
-- = Not applicable.
cm2 = squared centimeter.
CS = Chemical-specific value.
CT = Central Tendency Exposure.
kg = kilogram.
mg = milligram.
RME = Reasonable Maximum Exposure.

Dermal Contact      EPC x SA x AF x ABS x EV 
x EF x ED x SF x CF x 1/BW x 

1/AT

CS, see Table 3-4 CS, see Table 3-4 CS, see Table 3-4

     EPC x SIR x EF x ED x CF x 
SF x 1/BW x 1/AT

General and Chemical-
Specific Exposure 
Parameters

CS, see Table 3-4 CS, see Table 3-4 CS, see Table 3-4
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Table 3-28
Values for Daily Intake Calculations
Surface Water and Groundwater Seep Exposures

Exposure Route Daily Intake Equation Parameter Parameter Definition Units RME CT RME CT RME CT RME CT RME
(mg/kg-day) Code  Value Value Value Value Value Value Value Value Value

EPC Exposure Point Concentration mg/l

BW Body weight kg 70 a 70 a 70 a 70 a 15 b 15 b 70 a 70 a 70 a
ED Exposure duration years 2 c 1 c 30 d 9 d 6 b 6 b 25 e 9 e 25 e

ATc Averaging time, cancer days 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a
ATnc Averaging time, noncancer days 730 a 365 a 10,950 a 3,285 a 2,190 a 2,190 a 9,125 a 3,285 a 9,125 a

DA Absorbed dose per event mg/cm2-event CS CS CS CS CS CS CS CS CS

Surface Water - Ingestion WIR Water ingestion rate, non-transients mL/hour -- -- 50 f 50 f 50 f 50 f 50 f 50 f 50 f
WIRt Water ingestion rate - transients L/day 2 g 1.4 g -- -- -- -- -- -- --

EF Exposure frequency, non-transients events/yr -- -- 26 h 13 i 65 j 26 h 5 e 2 e 5 e
EFt Exposure frequency-transients days/yr 365 k 183 l -- -- -- -- -- -- --

tev Event duration hr/event -- -- 1 c 0.5 c 1 c 0.5 c 4 e 2 e 4 e
CF Conversion Factor L/mL -- -- 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.E-03 1.E-03 1.E-03

Surface Water - Dermal tev Event duration hr/event 0.25 m 0.16 n 1 c 0.5 c 1 c 0.5 c 4 e 2 e 4 e
EF Exposure frequency events/yr 104 o 52 p 26 h 13 i 65 j 26 h 5 e 2 e 5 e
SA Skin surface area cm2 18,000 q 18,000 q 18,000 q 18,000 q 6,600 r 6,600 r 18,150 e 18,150 e 2,510 e

Groundwater Seep - Ingestion WIR Water ingestion rate mL/hour 50 f 50 f
tev Event duration hr/event 0.08 s 0.02 t

EF Exposure frequency events/yr 26 h 26 h
CF Conversion Factor L/mL 1.00E-03 1.00E-03

Groundwater Seep - Dermal tev Event duration hr/event 0.08 s 0.02 t
EF Exposure frequency events/yr 26 h 26 h
SA Skin surface area cm2 5,700 u 5,700 u

Notes: Abbreviations:
(a) Recommended value (EPA 1989) -- = Not applicable.
(b) Recommended value for children (EPA 1991a). BPJ = Best Professional Judgement.
(c) BPJ. cm2 = squared centimeter.
(d) Recommended value for residential occupancy (EPA 1997). CS = Chemical-specific value.
(e) Required by Region 10. CT = Central Tendency Exposure.
(f) Recommended value for ingestion while swimming (EPA 1989). DA = DAw x EPC, where DAw = absorbed dose per event in l/cm2-ev.  DAw calculations are shown in Table 3-32.  
(g) Recommended for residential ingestion of drinking water (EPA 1989). hr = hour.
(h) BPJ. 2 days per week during summer (13 weeks). kg = kilogram.
(i) BPJ. 1 day per week during summer (13 weeks). L = liter.
(j) BPJ.  5 days per week during summer (13 weeks). mg = milligram.
(k) BPJ. Equivalent to every day during the entire year. mL = milliliter.
(l) BPJ. Equivalent to every day for half the year. RME = Reasonable Maximum Exposure.

(m) BPJ. Bathing in river; equivalent to 15 minutes per bathing event (same as the CT value for residential showering/bathing (EPA 2004)). yr = year.
(n) BPJ. Bathing in river; equivalent to 9 minutes per bathing event.
(o) BPJ.  Assumes 2 days per week during entire year.
(p) BPJ.  Assumes 2 days per week during half the year.
(q) Recommended for adults while showering/bathing, and swimming (EPA 2004).
(r) Recommended value for children while swimming (EPA 2004).
(s) BPJ. 5 minutes
(t) BPJ. 1 minute.
(u) Recommended for residential adults (EPA 2004).

--

     EPC x WIR x tev x EF x ED 
x CF x 1/BW x 1/AT

General and Chemical-Specific 
Exposure Parameters

CS, see Table 3-6 and 3-10 CS, see Table 3-7 CS, see Table 3-7

     DA x SA x EF x ED x 1/BW 
x 1/AT -- -- --

Transient Adult Recreational Beach User Child Recreational Beach User Diver in Wet Suit Diver in Dry Suit
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CS, see Table 3-8 CS, see Table 3-8 

     EPC x WIR x tev x EF x ED 
x CF x 1/BW x 1/AT

     DA x SA x EF x ED x 1/BW 
x 1/AT

-- -- -- --
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Table 3-29
Values for Daily Intake Calculations
Tissue Exposures

Exposure Route Daily Intake Equation Parameter
Parameter Definition

Units
Adult Child

High Medium Low High Medium Low
(mg/kg-day) Code  Value Value Value Value Value Value Value Value

EPC Exposure Point Concentration mg/kg

BW Body weight kg 70 a 15 b 70 a 70 a 70 a 15 b 15 b 15 b
EF Exposure frequency days/year 365 c 365 c 365 c 365 c 365 c 365 c 365 c 365 c
ED Exposure duration years 70 d 6 b 30 e 30 e 30 e 6 b 6 b 6 b

ATc Averaging time, cancer days 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a 25,550 a
ATnc Averaging time, noncancer days 25,550 a 2,190 a 10,950 a 10,950 a 10,950 a 2,190 a 2,190 a 2,190 a

CF Conversion Factor kg/g 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03 1.00E-03
IR Ingestion rate, single species diet g/day -- -- 142 f 73 g 17.5 h 60 i 31 i 7 i

IRbb Ingestion rate of brownbullhead, multi-species diet g/day 21.7 j 9.1 k 35.5 l 18.3 l 4.4 l 15 m 7.8 m 1.8 m
IRbc Ingestion rate of black crappie, multi-species diet g/day 21.7 j 9.1 k 35.5 l 18.3 l 4.4 l 15 m 7.8 m 1.8 m
IRcp Ingestion rate of carp, multi-species diet g/day 21.7 j 9.1 k 35.5 l 18.3 l 4.4 l 15 m 7.8 m 1.8 m

IRsmb Ingestion rate of smallmouth bass, multi-species diet g/day 21.7 j 9.1 k 35.5 l 18.3 l 4.4 l 15 m 7.8 m 1.8 m
IRsa Ingestion rate of salmon, Tribal multi-species diet g/day 67 n 27.9 o -- -- -- -- -- --
IRla Ingestion rate of lamprey, Tribal multi-species diet g/day 12.3 n 5.1 o -- -- -- -- -- --
IRst Ingestion rate of sturgeon, Tribal multi-species diet g/day 8.6 n 3.6 o -- -- -- -- -- --

IRshell Ingestion rate of crayfish or clam g/day -- -- 18 q -- 3.3 r -- -- --

Notes:
(a) Recommended value (EPA 1989)
(b) Recommended value for children (EPA 1991a).
(c) Basis of ingestion rates.
(d) Conventional lifetime (EPA 1989).
(e) Recommended value for residential occupancy (EPA 1997)
(f) 99th percentile (EPA 2002b).
(g) 95% UCL for ingestion of 75% of total fish (Adolfson 1996).
(h) 90th percentile (EPA 2002b)
(i) Ajusted from the adult ingestion rate using a factor of 0.42 (ratio of adult to child ingestion from CRITFC 1994).
(j) Ingestion rate for species that are not salmon, lamprey, or sturgeon, 86.9 g/day, divided by 4.
(k) Same dietary percentages as adult Tribal fisher but with total ingestion rate of 73 g/day.
(l) Adult Nontribal ingestion rate for single species divided by 4.

(m) Child Nontribal ingestion rate for single species divided by 4.
(n) CRITFC 1994.
(o) Same dietary percentages as adult Tribal fisher but with total ingestion rate of 73 g/day.
(p) Shellfish intake parameters are the same for both the crayfish and clam ingestion scenarios.
(q) 95th percentile (EPA 2002b).
(r) 50th percentile (EPA 2002b)

Abbreviations:
-- = Not applicable.
cm2 = squared centimeter.
CS = Chemical-specific value.
g = gram.
kg = kilogram.
mg = milligram.
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CS, see Tables 3-12, 3-14, 3-16, 3-18 to 3-21
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CS, see Tables 3-12, 3-14, 3-16, 3-18 to 3-21
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Shellfish - Ingestionp:

CS, see Tables 3-11 to 3-18, 3-22 to 3-25 CS, see Tables 3-11 to 3-18

Fish Tissue - Ingestion (single species diet):
Fish Tissue - Ingestion (multi-species diet): 
[(EPCbb*IRbb)+ (EPCbc*IRbc)+ (EPCcp*IRcp)+ 
(EPCsmb*IRsmb)]+ (EPCsa*IRsa)+ (EPCla*IRla)+ 
(EPCst*IRst)] x EF x ED x CF x 1/BW x 1/AT
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Table 3-30
Values for Daily Intake Calculations
Hypothetical Domestic Water Exposures

Exposure Route Daily Intake Equation Parameter Parameter Definition Units RME CT RME CT
(mg/kg-day) Code  Value Value Value Value

EPC Exposure Point Concentration mg/l

BW Body weight kg 70 a 70 a 15 b 15 b
EF Exposure frequency days/yr 350 c 350 c 350 c 350 c
ED Exposure duration years 30 d 9 e 6 b 6 b
ATc Averaging time, cancer days 25,550 a 25,550 a 25,550 a 25,550 a
ATnc Averaging time, noncancer days 9,125 a 3,285 a 2,190 a 2,190 a

WIR Water ingestion rate L/day 2 f 1.4 f 1.5 f 0.9 f

tev Event duration hr/ev 0.58 g 0.25 g 1 h 0.33 h
SA Skin surface area cm2 18,000 g 18,000 g 6,600 h 6,600 h
EV Event frequency event/day 1 i 1 i 1 i 1 i
DAj Absorbed dose per event mg/cm2-ev CS CS CS CS

Notes: Abbreviations:
(a) Recommended value (EPA 1989) -- = Not applicable.
(b) Recommended value for children (EPA 1991a). BPJ = Best Professional Judgement.
(c) EPA  1991a cm2 = squared centimeter.
(d) National upper-bound time (90th percentile) at one residence (EPA 1989). CS = Chemical-specific value.
(e) National median time (50th percentile) at one residence (EPA 1989). CT = Central Tendency Exposure.
(f) Recommended for residential ingestion of drinking water (EPA 1989). ev = event.
(g) Recommended for adults while showering/bathing (EPA 2004). hr = hour.
(h) Recommended value for children while showering/bathing (EPA 2004). kg = kilogram.
(i) BPJ. L = liter.
(j) mg = milligram.

mL = milliliter.
RME = Reasonable Maximum Exposure.
yr = year.

DA = dermal absorbed dose for water (DAw, l/cm2-ev) multiplied by the EPC (mg/l).  DAw 
calculations are shown in Table 3-33.

CS, see Table 3-9 CS, see Table 3-9General and Chemical-Specific 
Exposure Parameters

Surface Water - Hypothetical 
Ingestion

     EPC x WIR x EF x ED x 
1/BW x 1/AT

Surface Water - Hypothetical Dermal 
Contact

     DA x SA x EF x ED x EV 
x 1/BW x 1/AT

Adult Resident Child Resident
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Table 3-31
Chemical-Specific Dermal Absorption Factors for Sediment Contact

Chemical Absorption Factor (ABS)
Arsenic 0.03
Cadmium 0.001
Chlordane 0.04
2,4-Dichlorophenoxyacetic acid 0.05
DDT 0.03
TCDD and other dioxins 0.03
     if soil organic content is > 10% 0.001
Lindane 0.04
Benzo(a)pyrene and other PAHs 0.13
Aroclors 1254/1242 and other PCBs 0.14
Pentachlorophenol 0.25
Semivolatile organic compounds 0.1

Source:  EPA 2004
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Table 3-32
Chemical-Specific Parameters for Dermal Exposure to Surface Water and Groundwater Seeps

Chemical of Potential Concern
Kp

(cm/hr)
B

(unitless)
FA

(unitless)
τ 

(hr/event)
t*

(hr)
Tevent -

(hr/event)
DAw(c) -

(l/cm2-event)
Tevent -

(hr/event)
DAw -

(l/cm2-event)
Tevent -

(hr/event)
DAw -

(l/cm2-event)
Tevent -

(hr/event)
DAw -

(l/cm2-event)

Surface Water(b)

Metals
Arsenic 1.00E-03 -- -- -- -- 1 1.00E-06 1 1.00E-06 0.25 2.50E-07 4 4.00E-06
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 4.74E-01 2.8 1.0 2.03 8.53 -- -- -- -- -- -- 4 3.73E-03
Benzo(a)pyrene 7.02E-01 4.3 1.0 2.69 11.67 -- -- -- -- -- -- 4 6.37E-03
Benzo(b)fluoranthene 7.02E-01 4.3 1.0 2.77 12.03 -- -- -- -- -- -- 4 6.46E-03
Indeno(1,2,3-cd)pyrene 1.00E+00 6.7 0.6 3.78 16.83 -- -- -- -- -- -- 4 6.45E-03
Dibenzo(a,h)anthracene 1.51E+00 9.7 0.6 3.88 17.57 -- -- -- -- -- -- 4 9.86E-03
Naphthalene 4.66E-02 0.2 1.0 0.56 1.34 -- -- -- -- -- -- 4 2.17E-04
Pesticides
Aldrin 1.4E-03 0.0 1.0 11.89 28.54 -- -- -- -- -- -- 4 2.67E-05
Herbicides
MCPP 1.16E-02 0.1 1.0 1.67 4.01 1 4.14E-05 1 4.14E-05 0.25 2.07E-05 4 8.28E-05
Conventionals
Perchlorate 6.01E-08 0.0 1.0 0.39 0.93 -- -- -- -- -- -- 4 2.87E-10

Seep Water(b)

Metals
Arsenic 1.00E-03 -- -- -- -- 0.08 8.00E-08
Boron 1.00E-03 -- -- -- -- 0.08 8.00E-08
Iron 1.00E-03 -- -- -- -- 0.08 8.00E-08
Manganese 1.00E-03 -- -- -- -- 0.08 8.00E-08
Molybdenum 1.00E-03 -- -- -- -- 0.08 8.00E-08
Semi-Volatile Organic Compounds
1,4-Dichlorobenzene 4.20E-02 0.2 1.0 0.71 1.71 0.08 2.77E-05
Phenols
2,4-Dichlorophenol 2.10E-02 0.1 1.0 0.87 2.10 0.08 1.54E-05
4-Nitrophenol 4.80E-03 0.0 1.0 0.64 1.54 0.08 3.01E-06
Pesticides
Aldrin 1.40E-03 0.0 1.0 11.89 28.54 0.08 3.77E-06
Volatile Organic Compounds
Chlorobenzene 2.82E-02 0.1 1.0 0.46 1.09 0.08 1.49E-05
Tetrachloroethene 3.28E-02 0.2 1.0 0.91 2.18 0.08 2.44E-05
Trichloroethene 1.15E-02 0.1 1.0 0.58 1.39 0.08 6.87E-06

Notes:
(a) DAW for both wet suit diver exposure scenario and dry suit diver exposure scenario.
(b)

(c) DAw calculated as follows (EPA 2004):
      For organics, where Tevent ≤ t*: DAw = 2 x FA x Kp x [(6 x τ x Tevent)/π]^0.5 x 10-3 l/cm3

      For organics, where Tevent > t*:  DAw = FA x Kp x [(Tevent/(1 + B)) + 2 x τ x ((1 + 3B + 3B2)/(1 + B)2)] x 10-3 l/cm3

      For inorganics:  DAw = Kp x Tevent x 10-3 l/cm3

Abbreviations:
-- = Not applicable.
cm = Centimeters.
hr = Hours.
l = Liters.
Kp = Dermal permeability constant.
FA = Fraction absorbed water.
B = Relative contribution of permeability coefficients.
τ  = Lag time.
t* = Time to reach steady state.
Tevent = Event time.
RAGS = Risk Assessment Guidance for Superfund.
EPA = United States Environmental Protection Agency.
RME = Reasonable Maximum Exposure.
CT = Central Tendency Exposure. 

Values for ABSd, Kp, B, τ, and t* from Exhibit 3-3, Exhibit B-3 of EPA RAGS PART E (EPA 2004), or calculated 
using equations from EPA RAGS PART E (EPA 2004).

Adult Beach User, RME Child Beach User, RME Transient, RME Diver(a), RME

Not a receptor population for groundwater 
seep exposure

Not a receptor population for 
groundwater seep exposure

Not a receptor population for groundwater 
seep exposure
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Table 3-32
Chemical-Specific Parameters for Dermal Exposure to Surface Water and Groundwater Seeps

Chemical of Potential Concern
Kp

(cm/hr)
B

(unitless)
FA

(unitless)
τ 

(hr/event)
t*

(hr)

Surface Water(b)

Metals
Arsenic 1.00E-03 -- -- -- --
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 4.74E-01 2.8 1.0 2.03 8.53
Benzo(a)pyrene 7.02E-01 4.3 1.0 2.69 11.67
Benzo(b)fluoranthene 7.02E-01 4.3 1.0 2.77 12.03
Indeno(1,2,3-cd)pyrene 1.00E+00 6.7 0.6 3.78 16.83
Dibenzo(a,h)anthracene 1.51E+00 9.7 0.6 3.88 17.57
Naphthalene 4.66E-02 0.2 1.0 0.56 1.34
Pesticides
Aldrin 1.4E-03 0.0 1.0 11.89 28.54
Herbicides
MCPP 1.16E-02 0.1 1.0 1.67 4.01
Conventionals
Perchlorate 6.01E-08 0.0 1.0 0.39 0.93

Seep Water(b)

Metals
Arsenic 1.00E-03 -- -- -- --
Boron 1.00E-03 -- -- -- --
Iron 1.00E-03 -- -- -- --
Manganese 1.00E-03 -- -- -- --
Molybdenum 1.00E-03 -- -- -- --
Semi-Volatile Organic Compounds
1,4-Dichlorobenzene 4.20E-02 0.2 1.0 0.71 1.71
Phenols
2,4-Dichlorophenol 2.10E-02 0.1 1.0 0.87 2.10
4-Nitrophenol 4.80E-03 0.0 1.0 0.64 1.54
Pesticides
Aldrin 1.40E-03 0.0 1.0 11.89 28.54
Volatile Organic Compounds
Chlorobenzene 2.82E-02 0.1 1.0 0.46 1.09
Tetrachloroethene 3.28E-02 0.2 1.0 0.91 2.18
Trichloroethene 1.15E-02 0.1 1.0 0.58 1.39

Notes:
(a) DAW for both wet suit diver exposure scenario and dry suit diver exposure scenario.
(b)

(c) DAw calculated as follows (EPA 2004):
      For organics, where Tevent ≤ t*: DAw = 2 x FA x Kp x [(6 x τ x Tevent)/π]^0.5 x 10-3 l/cm3

      For organics, where Tevent > t*:  DAw = FA x Kp x [(Tevent/(1 + B)) + 2 x τ x ((1 + 3B + 3B2)/(1 + B)2)] x 10-3 l/cm3

      For inorganics:  DAw = Kp x Tevent x 10-3 l/cm3

Abbreviations:
-- = Not applicable.
cm = Centimeters.
hr = Hours.
l = Liters.
Kp = Dermal permeability constant.
FA = Fraction absorbed water.
B = Relative contribution of permeability coefficients.
τ  = Lag time.
t* = Time to reach steady state.
Tevent = Event time.
RAGS = Risk Assessment Guidance for Superfund.
EPA = United States Environmental Protection Agency.
RME = Reasonable Maximum Exposure.
CT = Central Tendency Exposure. 

Values for ABSd, Kp, B, τ, and t* from Exhibit 3-3, Exhibit B-3 of EPA RAGS PART E (EPA 2004), or calculated 
using equations from EPA RAGS PART E (EPA 2004).

Tevent -
(hr/event)

DAw -
(l/cm2-event)

Tevent -
(hr/event)

DAw -
(l/cm2-event)

Tevent -
(hr/event)

DAw -
(l/cm2-event)

Tevent -
(hr/event)

DAw -
(l/cm2-event)

0.5 5.00E-07 0.5 5.00E-07 0.16 1.60E-07 2 2.00E-06

-- -- -- -- -- -- 2 2.64E-03
-- -- -- -- -- -- 2 4.50E-03
-- -- -- -- -- -- 2 4.57E-03
-- -- -- -- -- -- 2 4.56E-03
-- -- -- -- -- -- 2 6.97E-03
-- -- -- -- -- -- 2 1.40E-04

-- -- -- -- -- -- 2 1.89E-05

0.5 2.93E-05 0.5 2.93E-05 0.16 1.66E-05 2 5.86E-05

-- -- -- -- -- -- 2 1.67E-10

0.02 2.00E-08
0.02 2.00E-08
0.02 2.00E-08
0.02 2.00E-08
0.02 2.00E-08

0.02 1.38E-05

0.02 7.68E-06
0.02 1.50E-06

0.02 1.89E-06

0.02 7.45E-06
0.02 1.22E-05
0.02 3.43E-06

Diver(a), CTAdult Beach User, CT Child Beach User, CT Transient, CT

Not a receptor population for 
groundwater seep exposure

Not a receptor population for groundwater 
seep exposure

Not a receptor population for 
groundwater seep exposure
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Table 3-33
Chemical-Specific Parameters for Hypothetical Dermal Exposure to Surface Water as a Domestic Water Source

Chemical of Potential Concern
Kp

(cm/hr)
B

(unitless)
FA

(unitless)
τ 

(hr)
t*

(hr)
Tevent -

(hr/event)
DAw(b) -

(l/cm2-event)
Tevent -

(hr/event)
DAw -

(l/cm2-event)
Tevent -

(hr/event)
DAw -

(l/cm2-event)
Tevent -

(hr/event)
DAw -

(l/cm2-event)

Surface Water(a)

Arsenic 1.00E-03 -- -- -- -- 0.58 5.80E-07 1 1.00E-06 0.25 2.50E-07 0.33 3.30E-07

MCPP 1.16E-02 0.1 1.0 1.67 4.01 0.58 3.15E-05 1 4.14E-05 0.25 2.07E-05 0.33 2.38E-05

 

Notes:
(a) Values for ABSd, Kp, B, τ, and t* from Exhibit 3-3, Exhibit B-3 of EPA RAGS PART E (EPA 2004), or calculated using equations from EPA RAGS PART E (EPA 2004).
(b) DAw calculated as follows (EPA 2004):

For organics, where Tevent ≤ t*: DAw = 2 x FA x Kp x [(6 x τ x Tevent)/π]^0.5 x 10-3 l/cm3

For organics, where Tevent > t*:  DAw = FA x Kp x [(Tevent/(1 + B)) + 2 x τ x ((1 + 3B + 3B2)/(1 + B)2)] x 10-3 l/cm3

For inorganics:  DAw = Kp x Tevent x 10-3 l/cm3

Abbreviations:
-- = Not applicable.
B = Relative contribution of permeability coefficients.
cm = Centimeters.
CT = Central Tendency Exposure. 
EPA = United States Environmental Protection Agency.
FA = Fraction absorbed water.
hr = Hours.
Kp = Dermal permeability constant.
l = Liters.
RAGS = Risk Assessment Guidance for Superfund.
RME = Reasonable Maximum Exposure.
t* = Time to reach steady state.
Tevent = Event time.
τ  = Lag time.

Adult Resident, CT Child Resident, CTChild Resident, RMEAdult Resident, RME
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TABLE 4-1
Cancer Toxicity Data - Oral/Dermal

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Oral CSF Weight of Evidence
of Potential (mg/kg-day)-1 Efficiency for Dermal1 for Dermal Source(s), Date2  for Carcinogenicity, listed under IRIS 

Concern Value (mg/kg-day)-1  

Metals
7429-90-5 Aluminum -- 1 -- RSL, 4/09 Not listed under IRIS program.
7440-36-0 Antimony -- 0.15 -- RSL, 4/09 Not assessed under IRIS program.
7440-38-2 Arsenic 1.5E+00 1 1.5E+00 I, 4/09 A, Human Carcinogen
7440-39-3 Barium -- 0.07 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
7440-42-8 Boron -- 1 -- RSL, 4/09 Not assessed under IRIS program.
7440-43-9 Cadmium [a] -- 0.05 -- RSL, 4/09 B1, Probable human carcinogen - based on limited evidence of carcinogenicity in humans 
16065-83-1 Chromium, trivalent -- 0.013 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
18540-29-9 Chromium, hexavalent -- 0.025 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity (Oral route)
7440-48-4 Cobalt -- 1 -- RSL, 4/09 Not listed under IRIS program.
7440-50-8 Copper -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
7439-89-6 Iron -- 1 -- RSL, 4/09 Not listed under IRIS program.
7439-92-1 Lead [b] NL NL NL NL B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals
7439-96-5 Manganese -- 0.04 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
7439-97-6 Mercury (tissue) [c] -- 1 -- RSL, 4/09 C, Possible human carcinogen 
7439-97-6 Mercury (sediment) [d] -- 0.07 -- RSL, 4/09 C, Possible human carcinogen 
7439-98-7 Molybdenum -- 1 -- RSL, 4/09 Not assessed under IRIS program.
7440-02-0 Nickel -- 0.04 -- RSL, 4/09 Information reviewed but value not estimated. 
7782-49-2 Selenium -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
7440-22-4 Silver -- 0.04 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
7440-28-0 Thallium [e] -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
7440-32-6 Titanium [f] NL NL NL RSL, 4/09 Not listed under IRIS program.
7440-66-6 Zinc -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
Butyltins
78763-54-9 Butyltin ion [g] -- 1 -- RSL, 4/09 Not listed under IRIS program.
14488-53-0 Dibutyltin ion [g] -- 1 -- RSL, 4/09 Not listed under IRIS program.
36643-28-4 Tributyltin ion [h] -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
Polynuclear Aromatic Hydrocarbons
90-12-0 1-Methylnaphthalene 2.9E-02 1 2.9E-02 P, 4/09 Not listed under IRIS program.
91-57-6 2-Methylnaphthalene -- 1 -- RSL, 4/09 Not assessed under IRIS program.
83-32-9 Acenaphthene -- 1 -- RSL, 4/09 Not assessed under IRIS program.
208-96-8 Acenaphthylene [i] -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
120-12-7 Anthracene -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
56-55-3 Benzo(a)anthracene  7.3E-01 1 7.3E-01 Calculated B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals
50-32-8 Benzo(a)pyrene  7.3E+00 1 7.3E+00 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals

CAS Number

N
ot

es

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 4



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 4-1
Cancer Toxicity Data - Oral/Dermal

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Oral CSF Weight of Evidence
of Potential (mg/kg-day)-1 Efficiency for Dermal1 for Dermal Source(s), Date2  for Carcinogenicity, listed under IRIS 

Concern Value (mg/kg-day)-1  
CAS Number

N
ot

es

205-99-2 Benzo(b)fluoranthene  7.3E-01 1 7.3E-01 Calculated B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals
192-97-2 Benzo(e)pyrene [j] -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
191-24-2 Benzo(g,h,i)perylene [j] -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
207-08-9 Benzo(k)fluoranthene  7.3E-02 1 7.3E-02 Calculated B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals
218-01-9 Chrysene  7.3E-03 1 7.3E-03 Calculated B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals
53-70-3 Dibenzo(a,h)anthracene  7.3E+00 1 7.3E+00 Calculated B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals
132-65-0 Dibenzothiophene [k] -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
206-44-0 Fluoranthene -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
86-73-7 Fluorene -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
193-39-5 Indeno(1,2,3-cd)pyrene  7.3E-01 1 7.3E-01 Calculated B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals
91-20-3 Naphthalene -- 1 -- RSL, 4/09 C, Possible human carcinogen 
198-55-0 Perylene [j] -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
85-01-8 Phenanthrene [j] -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
129-00-0 Pyrene -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
Phthalates
117-81-7 Bis(2-ethylhexyl) phthalate 1.4E-02 1 1.4E-02 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals
85-68-7 Butylbenzyl phthalate 1.9E-03 1 1.9E-03 P, 4/09 C, Possible human carcinogen 
84-66-2 Diethyl phthalate -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
84-74-2 Dibutyl phthalate -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
117-84-0 Di-n-octyl phthalate [l] -- 1 -- RSL, 4/09 Not listed under IRIS program.
Semivolatile Organic Compounds 
106-46-7 1,4-Dichlorobenzene 5.4E-03 1 5.4E-03 C, 4/09 Not assessed under IRIS program.
65-85-0 Benzoic acid -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
100-51-6 Benzyl alcohol -- 1 -- RSL, 4/09 Not listed under IRIS program.
111-91-1 Bis(2-chloroethoxy) methane -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
132-64-9 Dibenzofuran [k] -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
118-74-1 Hexachlorobenzene 1.6E+00 1 1.6E+00 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals
87-68-3 Hexachlorobutadiene 7.8E-02 1 7.8E-02 I, 4/09 C, Possible human carcinogen 
78-59-1 Isophorone 9.5E-04 1 9.5E-04 I, 4/09 C, Possible human carcinogen 
98-95-3 Nitrobenzene -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
483-65-8 Retene [j] -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
Phenols 
120-83-2 2,4-Dichlorophenol -- 1 -- RSL, 4/09 Not assessed under IRIS program.
105-67-9 2,4-Dimethylphenol -- 1 -- RSL, 4/09 Not assessed under IRIS program.
95-48-7 2-Methylphenol -- 1 -- RSL, 4/09 C, Possible human carcinogen  
106-44-5 4-Methylphenol -- 1 -- RSL, 4/09 C, Possible human carcinogen  
100-02-7 4-Nitrophenol [m] -- 1 -- RSL, 4/09 Not assessed under IRIS program.
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TABLE 4-1
Cancer Toxicity Data - Oral/Dermal

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Oral CSF Weight of Evidence
of Potential (mg/kg-day)-1 Efficiency for Dermal1 for Dermal Source(s), Date2  for Carcinogenicity, listed under IRIS 

Concern Value (mg/kg-day)-1  
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87-86-5 Pentachlorophenol 1.2E-01 1 1.2E-01 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals  
108-95-2 Phenol -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
Polychlorinated Biphenyls Aroclors
Total Aroclors Total PCB Aroclors 2.0E+00 1 2.0E+00 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals  
Polychlorinated Biphenyls Congeners

Total PCB_Congeners Total PCB Congeners NA 1 NA NA NA
Total PCBs, Adjusted Total PCB Congeners, adjusted 2.0E+00 1 2.0E+00 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals  
Dioxins/Furans 
Total Dioxin/Furan TEQTotal Dioxin TEQ [n] 1.3E+05 1 1.3E+05 C, 4/09 Not listed under IRIS program.
Total PCB TEQ Total PCB TEQ [n] 1.3E+05 1 1.3E+05 C, 4/09 Not listed under IRIS program.
Pesticides
309-00-2 Aldrin 1.7E+01 1 1.7E+01 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals  
319-84-6 alpha-Hexachlorocyclohexane 6.3E+00 1 6.3E+00 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals  
319-85-7 beta-Hexachlorocyclohexane  1.8E+00 1 1.8E+00 I, 4/09 C, Possible human carcinogen 
319-86-8 delta-Hexachlorocyclohexane [f] NL 1 NL PPRTV, 5/04, IRIS, 4/09 D, Not classifiable as to human carcinogenicity
60-57-1 Dieldrin 1.6E+01 1 1.6E+01 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals  
72-20-8 Endrin -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
7421-93-4 Endrin aldehyde [o] -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
53494-70-5 Endrin ketone [o] -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity
58-89-9 gamma-Hexachlorocyclohexane 1.1E+00 1 1.1E+00 C, 4/09 Not assessed under IRIS program.
76-44-8 Heptachlor 4.5E+00 1 4.5E+00 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals  
1024-57-3 Heptachlor epoxide 9.1E+00 1 9.1E+00 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals  
72-43-5 Methoxychlor -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity   
12789-03-6 Total Chlordane 3.5E-01 1 3.5E-01 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals  
Total DDD Total DDD [p] 2.4E-01 1 2.4E-01 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals  
Total DDE Total DDE [p] 3.4E-01 1 3.4E-01 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals  
Total DDT Total DDT [p] 3.4E-01 1 3.4E-01 I, 4/09 B2, Probable human carcinogen - based on sufficient evidence of carcinogenicity in animals  
115-29-7 Total Endosulfan -- 1 -- RSL, 4/09 Not assessed under IRIS program.
Herbicides
93-65-2 MCPP -- 1 -- RSL, 4/09 Not assessed under IRIS program.
Volatile Organic Compounds 
108-90-7 Chlorobenzene -- 1 -- RSL, 4/09 D, Not classifiable as to human carcinogenicity 
127-18-4 Tetrachloroethene 5.4E-01 1 5.4E-01 C, 4/09 Not assessed under IRIS program.
79-01-6 Trichloroethene 8.9E-02 1 8.9E-02 EPA, 2001 Information reviewed but value not estimated. 
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TABLE 4-1
Cancer Toxicity Data - Oral/Dermal

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Oral CSF Weight of Evidence
of Potential (mg/kg-day)-1 Efficiency for Dermal1 for Dermal Source(s), Date2  for Carcinogenicity, listed under IRIS 

Concern Value (mg/kg-day)-1  
CAS Number

N
ot

es

Conventionals
14797-73-0 Perchlorate -- 1 -- RSL, 4/09 Not assessed under IRIS program.

Footnotes:
1 Exhibit 4-1. Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk 

Assessment) Final, July 2004. EPA/540/R/99/005. 
2

Acronyms:
CAS Chemical Abstracts Service
CSF cancer slope factor

-- Not evaluated as a carcinogen
NA Not applicable. Chemical will not be assessed individually for cancer risk.  Adjusted PCBs and PCB TEQ assessed for cancer risk.
NL Not Listed

ATSDR MRL (A) Agency for Toxic Substances and Disease Registry Minimum Risk Level
IRIS (I) Integrated Risk Information System

HEAST (H) Health Effects Assessment Summary Table, July 1997
mg/kg-day milligram per kilogram per day

OEHHA (C) California EPA Office of Environmental Health Hazard Assessment
RSL Regional Screening Level

PPRTV (P) Provisional Peer Reviewed Toxicity Value
TEQ Toxic equivalency quotient

Notes:
[a] EPA lists an oral absorption efficiency of 2.5% and 5% for water and diet dosing regimens, respectively.  The higher value of 5% is listed.
[b] Lead not evaluated using cancer slope factor.
[c] Methylmercury toxicity value used for tissue evaluation.
[d] Mercury, inorganic salts toxicity value used for sediment evaluation.
[e] Thallium sulfate toxicity value converted to thallium using IRIS conversion factors.
[f] A toxicity value was not available from the recommended hierarchy and a surrogate chemical could not be identified. Analyte is discussed qualitatively in text.
[g] Surrogate:  Dibutyltin compounds
[h] Surrogate:  Tributyltin compounds
[i] Surrogate:  Acenaphthene
[j] Surrogate:  Pyrene
[k] Surrogate: Fluorene
[l] Surrogate: Dibutyl phthalate

[m] Surrogate:  4-Methylphenol
[n] Use TEQ approach based on 2,3,7,8-TCDD toxicity
[o] Surrogate:  Endrin
[p] Cancer slope factor is for the 4,4' isomer

Oral cancer slope factors were retrieved from the EPA Regional Screening Levels (RSL) Tables (April 2009), which uses the EPA recommended hierarchy for toxicity 
value sources.  Sources listed above are those listed in the RSL table.
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TABLE 4-2
Non-Cancer Toxicity Data - Oral/Dermal   

Chemical Oral RfD Oral Absorption Primary Combined
of  Potential mg/kg-day Efficiency for Target Uncertainty/Modifying Oral RfD

Concern  Dermal1 Organ(s) Factors Source(s), Date2

 
Metals
7429-90-5 Aluminum 1.0E+00 1 1.0E+00 CNS 300 P, 4/09
7440-36-0 Antimony 4.0E-04 0.15 6.0E-05 blood 1000 I, 4/09
7440-38-2 Arsenic 3.0E-04 1 3.0E-04 skin 3 I, 4/09
7440-39-3 Barium 2.0E-01 0.07 1.4E-02 kidney 300 I, 4/09
7440-42-8 Boron 2.0E-01 1 2.0E-01 decreased fetal weight 66 I, 4/09
7440-43-9 Cadmium [a] 1.0E-03 0.05 5.0E-05 kidney 10 I, 4/09
16065-83-1 Chromium, trivalent 1.5E+00 0.013 2.0E-02 no effects observed 1000 I, 4/09
18540-29-9 Chromium, hexavalent 3.0E-03 0.025 7.5E-05 none reported 900 I, 4/09
7440-48-4 Cobalt 3.0E-04 1 3.0E-04 blood 100 P, 4/09
7440-50-8 Copper 4.0E-02 1 4.0E-02 gastrointestinal NA H, 4/09
7439-89-6 Iron 7.0E-01 1 7.0E-01 -- -- P, 4/09
7439-92-1 Lead [b] NL NL NL NL NL NL
7439-96-5 Manganese 1.4E-01 0.04 5.6E-03 CNS 1 I, 4/09
7439-97-6 Mercury (tissue) [c] 1.0E-04 1 1.0E-04 CNS 10 I, 4/09
7439-97-6 Mercury (sediment) [d] 3.0E-04 0.07 2.1E-05 immunological, kidney 1000 I, 4/09
7439-98-7 Molybdenum 5.0E-03 1 5.0E-03 increased uric acid levels 30 I, 4/09
7440-02-0 Nickel 2.0E-02 0.04 8.0E-04 whole body 300 I, 4/09
7782-49-2 Selenium 5.0E-03 1 5.0E-03 whole body 3 I, 4/09
7440-22-4 Silver 5.0E-03 0.04 2.0E-04 skin 3 I, 4/09
7440-28-0 Thallium [e] 6.6E-05 1 6.6E-05 liver, blood 3000 I, 04/09
7440-32-6 Titanium [f] NL NL NL NL NL RSL, 4/09
7440-66-6 Zinc 3.0E-01 1 3.0E-01 blood 3 I, 4/09
Butyltins
78763-54-9 Butyltin ion [g] 3.0E-04 1 3.0E-04 immunological 1000 P, 4/09
14488-53-0 Dibutyltin ion [g] 3.0E-04 1 3.0E-04 immunological 1000 P, 4/09
36643-28-4 Tributyltin ion [h] 3.0E-04 1 3.0E-04 immunological 100 P, 4/09
Polynuclear Aromatic Hydrocarbons
90-12-0 1-Methylnaphthalene 7.0E-02 1 7.0E-02 -- -- RSL, 4/09
91-57-6 2-Methylnaphthalene 4.0E-03 1 4.0E-03 lungs 1000 I, 4/09
83-32-9 Acenaphthene 6.0E-02 1 6.0E-02 liver 3000 I, 4/09
208-96-8 Acenaphthylene [i] 6.0E-02 1 6.0E-02 liver 3000 I, 4/09
120-12-7 Anthracene 3.0E-01 1 3.0E-01 no obseved effect 3000 I, 4/09
56-55-3 Benzo(a)anthracene  -- 1 -- -- -- RSL, 4/09
50-32-8 Benzo(a)pyrene  -- 1 -- -- -- RSL, 4/09
205-99-2 Benzo(b)fluoranthene  -- 1 -- -- -- RSL, 4/09
192-97-2 Benzo(e)pyrene [j] 3.0E-02 1 3.0E-02 kidney 3000 I, 4/09
191-24-2 Benzo(g,h,i)perylene [j] 3.0E-02 1 3.0E-02 kidney 3000 I, 4/09
207-08-9 Benzo(k)fluoranthene  -- 1 -- -- -- RSL, 4/09
218-01-9 Chrysene  -- 1 -- -- -- RSL, 4/09
53-70-3 Dibenzo(a,h)anthracene  -- 1 -- -- -- RSL, 4/09
132-65-0 Dibenzothiophene [k] 4.0E-02 1 4.0E-02 blood 3000 I, 4/09
206-44-0 Fluoranthene 4.0E-02 1 4.0E-02 kidney, liver, blood 3000 I, 4/09
86-73-7 Fluorene 4.0E-02 1 4.0E-02 blood 3000 I, 4/09
193-39-5 Indeno(1,2,3-cd)pyrene  -- 1 -- -- -- RSL, 4/09
91-20-3 Naphthalene 2.0E-02 1 2.0E-02 whole body 3000 I, 4/09
198-55-0 Perylene [j] 3.0E-02 1 3.0E-02 kidney 3000 I, 4/09
85-01-8 Phenanthrene [j] 3.0E-02 1 3.0E-02 kidney 3000 I, 4/09
129-00-0 Pyrene 3.0E-02 1 3.0E-02 kidney 3000 I, 4/09
Phthalates
117-81-7 Bis(2-ethylhexyl) phthalate 2.0E-02 1 2.0E-02 liver  1000 I, 4/09
85-68-7 Butylbenzyl phthalate 2.0E-01 1 2.0E-01 liver , brain 1000 I, 4/09
84-66-2 Diethyl phthalate 8.0E-01 1 8.0E-01 whole body 1000 I, 4/09
84-74-2 Dibutyl phthalate 1.0E-01 1 1.0E-01 whole body 1000 I, 4/09
117-84-0 Di-n-octyl phthalate [l] 1.0E-01 1 1.0E-01 liver 1000 I, 4/09
Semivolatile Organic Compounds 
106-46-7 1,4-Dichlorobenzene -- 1 -- -- -- RSL, 4/09
65-85-0 Benzoic acid 4.0E+00 1 4.0E+00 no effects observed 1 I, 4/09
100-51-6 Benzyl alcohol 5.0E-01 1 5.0E-01 forestomach 1.0E+03 P, 4/09
111-91-1 Bis(2-chloroethoxy) methane 3.0E-03 1 3.0E-03 liver 3000 P, 4/09
132-64-9 Dibenzofuran [k] 4.0E-02 1 4.0E-02 blood 3000 I, 4/09
118-74-1 Hexachlorobenzene 8.0E-04 1 8.0E-04 liver 100 I, 4/09
87-68-3 Hexachlorobutadiene 1.0E-03 1 1.0E-03 kidney 1000 P, 4/09
78-59-1 Isophorone 2.0E-01 1 2.0E-01 kidney 1000 I, 4/09
98-95-3 Nitrobenzene 2.0E-03 1 2.0E-03 blood 1000 I, 4/09
483-65-8 Retene [j] 3.0E-02 1 3.0E-02 kidney 3000 I, 4/09
Phenols 
120-83-2 2,4-Dichlorophenol 3.0E-03 1 3.0E-03 decreased hypersensitivity response 1.0E+02 I, 4/09
105-67-9 2,4-Dimethylphenol 2.0E-02 1 2.0E-02 lethargy, prostration, ataxia, blood 3.0E+03 I, 4/09
95-48-7 2-Methylphenol 5.0E-02 1 5.0E-02 decreased body weight, brain 1.0E+03 I, 4/09
106-44-5 4-Methylphenol 5.0E-03 1 5.0E-03 whole body, CNS 1000 H, 4/09
100-02-7 4-Nitrophenol [m] 5.0E-03 1 5.0E-03 whole body, CNS 1000 H, 4/09
87-86-5 Pentachlorophenol 3.0E-02 1 3.0E-02 liver, kidney 100 I, 4/09
108-95-2 Phenol 3.0E-01 1 3.0E-01 whole body, fetus 300 I, 4/09
Polychlorinated Biphenyls Aroclors
Total Aroclors Total PCB Aroclors [n] 2.0E-05 1 2.0E-05 immune system 300 I, 4/09
Polychlorinated Biphenyls Congeners
Total PCB_Congeners Total PCB Congeners [n] NA 1 NA NA NA I, 4/09
Total PCBs, Adjusted Total PCB Congeners, adjusted [n] 2.0E-05 1 2.0E-05 immune system 300 I, 4/09

CAS Number

N
ot

es

Absorbed 
RfD 

for Dermal
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TABLE 4-2
Non-Cancer Toxicity Data - Oral/Dermal   

Chemical Oral RfD Oral Absorption Primary Combined
of  Potential mg/kg-day Efficiency for Target Uncertainty/Modifying Oral RfD

Concern  Dermal1 Organ(s) Factors Source(s), Date2

 

CAS Number

N
ot

es

Absorbed 
RfD 

for Dermal

Dioxins/Furans 
Total Dioxin/Furan TEQ Total Dioxin TEQ [o] 1.0E-09 1 1.0E-09 reproduction 1000 A, 4/09
Total PCB TEQ Total PCB TEQ [o] 1.0E-09 1 1.0E-09 reproduction 1000 A, 4/09
Pesticides
309-00-2 Aldrin 3.0E-05 1 3.0E-05 liver 1000 I, 4/09
319-84-6 alpha-Hexachlorocyclohexane 8.0E-03 1 8.0E-03 liver 100 ATSDR MRL, 10/05
319-85-7 beta-Hexachlorocyclohexane  6.0E-04 1 6.0E-04 liver 300 ATSDR MRL, 10/05
319-86-8 delta-Hexachlorocyclohexane [f] NL NL NL NL NL PPRTV, 5/04
60-57-1 Dieldrin 5.0E-05 1 5.0E-05 liver 100 I, 4/09
72-20-8 Endrin 3.0E-04 1 3.0E-04 liver 100 I, 4/09
7421-93-4 Endrin aldehyde [p] 3.0E-04 1 3.0E-04 liver 100 I, 4/09
53494-70-5 Endrin ketone [p] 3.0E-04 1 3.0E-04 liver 100 I, 4/09
58-89-9 gamma-Hexachlorocyclohexane 3.0E-04 1 3.0E-04 liver, kidney 1000 I, 4/09
76-44-8 Heptachlor 5.0E-04 1 5.0E-04 liver 300 I, 4/09
1024-57-3 Heptachlor epoxide 1.3E-05 1 1.3E-05 liver 1000 I, 4/09
72-43-5 Methoxychlor 5.0E-03 1 5.0E-03 reproduction, endocrine 1000 I, 4/09
12789-03-6 Total Chlordane 5.0E-04 1 5.0E-04 liver 300 I, 4/09
Total DDD Total DDD [q] 5.0E-04 1 5.0E-04 liver 100 I, 4/09
Total DDE Total DDE [q] 5.0E-04 1 5.0E-04 liver 100 I, 4/09
Total DDT Total DDT 5.0E-04 1 5.0E-04 liver 100 I, 4/09
115-29-7 Total Endosulfan 6.0E-03 1 6.0E-03 whole body, CNS, blood vessels 100 I, 4/09
Herbicides
93-65-2 MCPP 1.0E-03 1 1.0E-03 liver, weight gain 3000 I, 4/09
Volatile Organic Compounds 
108-90-7 Chlorobenzene 2.0E-02 1 2.0E-02 liver 1000 I, 4/09
127-18-4 Tetrachloroethene 1.0E-02 1 1.0E-02 liver, weight gain 1000 I, 4/09
79-01-6 Trichloroethene -- 1 -- -- -- EPA, 2001
Conventionals 
14797-73-0 Perchlorate 7.0E-04 1 7.0E-04 thyroid 10 I, 4/09

Footnotes:
1 Source: Exhibit 4-1. Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final, 

July 2004. EPA/540/R/99/005. 
2

Acronyms:
CAS Chemical Abstracts Service

I RfDo values are for Intermediate exposure duration
NA Not applicable. Chemical will not be assessed individually for noncancer risk. 
NL Not Listed

mg/kg-day milligram per kilogram per day
ATSDR MRL (A) Agency for Toxic Substances and Disease Registry Minimum Risk Level

IRIS (I) Integrated Risk Information System
HEAST (H) Health Effects Assessment Summary Table, July 1997

RSL Regional Screening Level 
PPRTV (P) Provisional Peer Reviewed Toxicity Value

-- Not available
CNS Central Nervous System

I IRIS
P PPRTV

Notes:
[a] EPA lists an oral absorption efficiency of 2.5% and 5% for water and diet dosing regimens, respectively.  The higher value of 5% is listed.
[b] Lead not evaluated using reference dose.
[c] Methylmercury toxicity value used for tissue evaluation.
[d] Mercury, inorganic salts toxicity value used for sediment evaluation.
[e] Thallium sulfate toxicity value converted to thallium using IRIS conversion factors.
[f] A toxicity value was not available from the recommended hierarchy and a surrogate chemical could not be identified. Analyte is discussed qualitatively in text.
[g] Surrogate:  Dibutyltin compounds
[h] Surrogate:  Tributyltin compounds
[i] Surrogate:  Acenaphthene
[j] Surrogate:  Pyrene
[k] Surrogate: Fluorene
[l] Surrogate: Dibutyl phthalate

[m] Surrogate:  4-Methylphenol
[n] RfDo for Aroclor 1254
[o] Use TEQ approach based on 2,3,7,8-TCDD toxicity
[p] Surrogate:  Endrin
[q] RfDo for DDT

Oral RfD toxicity values were retrieved from the EPA Regional Screening Levels (RSLs) Table (April 2009), which uses the EPA recommended hierarchy for toxicity value 
sources.  Sources listed above are those listed in the RSL table. 
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TABLE 4-3.
Toxic Equivalency Factors

Chemical Class Compound TEFa

Dioxins 2,3,7,8-TCDD 1
1,2,3,7,8-PeCDD 1
1,2,3,4,7,8-HxCDD 0.1
1,2,3,7,8,9-HxCDD 0.1
1,2,3,6,7,8-HxCDD 0.1
1,2,3,4,6,7,8-HpCDD 0.01
OCDD 0.0003

Furans 2,3,7,8-TCDF 0.1
1,2,3,7,8-PeCDF 0.03
2,3,4,7,8-PeCDF 0.3
1,2,3,4,7,8-HxCDF 0.1
1,2,3,7,8,9-HxCDF 0.1
1,2,3,6,7,8-HxCDF 0.1
2,3,4,6,7,8-HxCDF 0.1
1,2,3,4,6,7,8-HpCDF 0.01
1,2,3,4,7,8,9-HpCDF 0.01
OCDF 0.0003

Coplanar PCBs 3,3’,4,4’-TCB (77) 0.0001
3,4,4',5-TCB (81) 0.0003
2,3,3’,4,4’-PeCB (105) 0.00003
2,3,4,4’,5-PeCB (114) 0.00003
2,3’,4,4’,5-PeCB (118) 0.00003
2’,3,4,4’,5-PeCB (123) 0.00003
3,3’,4,4’,5-PeCB (126) 0.1
2,3,3’,4,4’,5’-HxCB (156) 0.00003
2,3,3’,4,4’,5-HxCB (157) 0.00003
2,3’,4,4’,5,5’-HxCB (167) 0.00003
3,3’,4,4’,5,5’-HxCB (169) 0.03
2,3,3’,4,4’,5,5’-HpCB (189) 0.00003
2,2’,3,3’,4,4’,5-HpCB (170) --
2,2’,3,4,4’,5,5’-HpCB (180) --

Notes:
a World Health Organization 2005 toxicity equivalent factor (TEF).
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TABLE 5-1.
Toxicity Endpoints for BHHRA COPCsa
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Metals
Aluminum x
Antimony x
Arsenic x
Barium x
Boron x
Cadmium x
Chromium, trivalent x
Chromium, hexavalent x
Cobalt x
Copper x
Manganese x
Mercury (tissue) x
Mercury (sediment) x x
Molybdenum x
Nickel x
Selenium x
Silver x
Thallium x x
Zinc x
Butyltins
Butyltin ion x
Dibutyltin ion x
Tributyltin ion x
Polynuclear Aromatic Hydrocarbons
2-Methylnaphthalene x
Acenaphthene x
Acenaphthylene x
Anthracene x
Benzo(e)pyrene x
Benzo(g,h,i)perylene x
Dibenzothiophene x
Fluoranthene x x x
Fluorene x
Naphthalene x
Perylene x
Phenanthrene x
Pyrene x
Phthalates
Bis(2-ethylhexyl) phthalate x
Butylbenzyl phthalate x x
Diethyl phthalate x
Dibutyl phthalate x
Di-n-octyl phthalate x
Semivolatile Organic Compounds 
Benzoic acid x
Benzyl alcohol x
Bis(2-chloroethoxy) methane x
Dibenzofuran x
Hexachlorobenzene x
Hexachlorobutadiene x
Isophorone x
Nitrobenzene x
Retene x
Phenols 
2,4-Dichlorophenol x
2,4-Dimethylphenol x x x
2-Methylphenol x x
4-Methylphenol x x
4-Nitrophenol x x
Pentachlorophenol x x
Phenol x x
Polychlorinated Biphenyls Aroclors
Total PCB Aroclors x
Polychlorinated Biphenyls Congeners
Total PCB Congenersi

Total PCBs, Adjusted x
Dioxins/Furans 

Toxicity Endpoint
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TABLE 5-1.
Toxicity Endpoints for BHHRA COPCsa
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Toxicity Endpoint

Total Dioxin TEQ x
Total PCB TEQ x
Total TEQ x
Pesticides
Aldrin x
alpha-Hexachlorocyclohexane x
beta-Hexachlorocyclohexane x
Dieldrin x
Endrin x
Endrin aldehyde x
Endrin ketone x
gamma-Hexachlorocyclohexane x x
Heptachlor x
Heptachlor epoxide x
Methoxychlor x x
Total Chlordane x
Total DDD x
Total DDE x
Total DDT x
Total Endosulfan x x x
Herbicides
MCPP x x
Volatile Organic Compounds 
Chlorobenzene x
Tetrachloroethene x x
Trichloroethene x x x
Conventionals 
Perchlorate x

Notes:
a Chemical list includes chemicals of potential concern within the Study Area which have known toxicity endpoints.
b Blood vessels are included in the blood endpoint.
c Adrenal and increased uric acid levels are included in the kidney endpoint.
d Forestomach is included in the gastrointestinal endpoint.
e Brain and ataxia are included in the CNS endpoint.
f Weight gain and weight loss are included in the weight change endpoint.
g Thyroid is included in the endocrine endpoint.
h Prostration is included in the lethargy endpoint.
i

Acronyms:
BHHRA = Baseline human health risk assessment.
CNS = Central Nervous System.
COPC = Chemical of Potential Concern.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.

Noncancer hazard quotient for PCB congeners was evaluated separately as total PCB TEQ and total PCBs, adjusted 
('total PCBs, adjusted' equals the difference of total PCB congeners and total dioxin-like PCB congeners).
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TABLE 5-2.
Calculation of Cancer Risks and Noncancer Hazards - Dockside Worker, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

05B019 Metals
05B019 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 3.6E-08 3.6E-07 5.4E-08 5.5E-07 6.E-07 3.0E-04 3.0E-04 1.0E-07 1.0E-06 3.4E-04 3.4E-03 4.E-03
05B019 Polynuclear Aromatic Hydrocarbons
05B019 Benzo(a)anthracene 6.4E+00 ug/kg 7.3E-01 7.3E-01 3.8E-10 8.9E-10 2.8E-10 6.5E-10 9.E-10 -- -- 1.1E-09 2.5E-09 -- -- --
05B019 Benzo(a)pyrene 4.2E+00 ug/kg 7.3E+00 7.3E+00 2.5E-10 5.9E-10 1.8E-09 4.3E-09 6.E-09 -- -- 7.1E-10 1.6E-09 -- -- --
05B019 Benzo(b)fluoranthene 7.3E+00 ug/kg 7.3E-01 7.3E-01 4.4E-10 1.0E-09 3.2E-10 7.4E-10 1.E-09 -- -- 1.2E-09 2.9E-09 -- -- --
05B019 Benzo(k)fluoranthene 7.5E+00 ug/kg 7.3E-02 7.3E-02 4.5E-10 1.0E-09 3.3E-11 7.7E-11 1.E-10 -- -- 1.3E-09 2.9E-09 -- -- --
05B019 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
05B019 Indeno(1,2,3-cd)pyrene 5.2E+00 ug/kg 7.3E-01 7.3E-01 3.1E-10 7.3E-10 2.3E-10 5.3E-10 8.E-10 -- -- 8.7E-10 2.0E-09 -- -- --

Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 2.7E-09 6.3E-09 9.E-09 -- -- -- -- -- -- --
05B019 Polychlorinated Biphenyls 
05B019 Total Aroclors ND ug/kg 2.0E+00 2.0E+00 ND ND ND ND ND 2.0E-05 2.0E-05 ND ND ND ND ND
05B019 Dioxin/Furans
05B019 Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA

Exposure Point Total 6.E-07
06B025 Metals

06B025 Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 3.2E-08 3.2E-07 4.8E-08 4.8E-07 5.E-07 3.0E-04 3.0E-04 8.9E-08 9.0E-07 3.0E-04 3.0E-03 3.E-03
06B025 Polynuclear Aromatic Hydrocarbons
06B025 Benzo(a)anthracene 2.9E+04 ug/kg 7.3E-01 7.3E-01 1.7E-06 4.1E-06 1.3E-06 3.0E-06 4.E-06 -- -- 4.9E-06 1.1E-05 -- -- --
06B025 Benzo(a)pyrene 4.1E+04 ug/kg 7.3E+00 7.3E+00 2.5E-06 5.7E-06 1.8E-05 4.2E-05 6.E-05 -- -- 6.9E-06 1.6E-05 -- -- --
06B025 Benzo(b)fluoranthene 3.1E+04 ug/kg 7.3E-01 7.3E-01 1.9E-06 4.3E-06 1.4E-06 3.2E-06 5.E-06 -- -- 5.2E-06 1.2E-05 -- -- --
06B025 Benzo(k)fluoranthene 2.4E+04 ug/kg 7.3E-02 7.3E-02 1.4E-06 3.4E-06 1.1E-07 2.4E-07 3.E-07 -- -- 4.0E-06 9.4E-06 -- -- --
06B025 Dibenzo(a,h)anthracene 9.5E+03 ug/kg 7.3E+00 7.3E+00 5.7E-07 1.3E-06 4.2E-06 9.7E-06 1.E-05 -- -- 1.6E-06 3.7E-06 -- -- --
06B025 Indeno(1,2,3-cd)pyrene 3.1E+04 ug/kg 7.3E-01 7.3E-01 1.9E-06 4.3E-06 1.4E-06 3.2E-06 5.E-06 -- -- 5.2E-06 1.2E-05 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.6E-05 6.1E-05 9.E-05 -- -- -- -- -- -- --
06B025 Polychlorinated Biphenyls 
06B025 Total Aroclors 4.3E+01 ug/kg 2.0E+00 2.0E+00 2.8E-09 6.1E-09 5.6E-09 1.2E-08 2.E-08 2.0E-05 2.0E-05 7.9E-09 1.7E-08 3.9E-04 8.5E-04 1.E-03
06B025 Dioxin/Furan
06B025 Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA

Exposure Point Total 9.E-05
06B029 Metals

06B029 Arsenic 1.7E+00 mg/kg 1.5E+00 1.5E+00 2.4E-08 2.4E-07 3.5E-08 3.6E-07 4.E-07 3.0E-04 3.0E-04 6.6E-08 6.7E-07 2.2E-04 2.2E-03 2.E-03
06B029 Polynuclear Aromatic Hydrocarbons
06B029 Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 8.4E-09 2.0E-08 6.1E-09 1.4E-08 2.E-08 -- -- 2.4E-08 5.5E-08 -- -- --
06B029 Benzo(a)pyrene 3.2E+02 ug/kg 7.3E+00 7.3E+00 1.9E-08 4.5E-08 1.4E-07 3.3E-07 5.E-07 -- -- 5.4E-08 1.3E-07 -- -- --
06B029 Benzo(b)fluoranthene 2.5E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 3.5E-08 1.1E-08 2.6E-08 4.E-08 -- -- 4.2E-08 9.8E-08 -- -- --
06B029 Benzo(k)fluoranthene 2.2E+02 ug/kg 7.3E-02 7.3E-02 1.3E-08 3.1E-08 9.6E-10 2.2E-09 3.E-09 -- -- 3.7E-08 8.6E-08 -- -- --
06B029 Dibenzo(a,h)anthracene 5.9E+01 ug/kg 7.3E+00 7.3E+00 3.5E-09 8.2E-09 2.6E-08 6.0E-08 9.E-08 -- -- 9.9E-09 2.3E-08 -- -- --
06B029 Indeno(1,2,3-cd)pyrene 2.6E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 3.6E-08 1.1E-08 2.7E-08 4.E-08 -- -- 4.4E-08 1.0E-07 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.0E-07 4.6E-07 7.E-07 -- -- -- -- -- -- --

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-2.
Calculation of Cancer Risks and Noncancer Hazards - Dockside Worker, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

06B029 Polychlorinated Biphenyls 
06B029 Total Aroclors ND ug/kg 2.0E+00 2.0E+00 ND ND ND ND ND 2.0E-05 2.0E-05 ND ND ND ND ND
06B029 Dioxin/Furan
06B029 Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA

Exposure Point Total 1.E-06
07B022 Metals

07B022 Arsenic 2.0E+00 mg/kg 1.5E+00 1.5E+00 2.8E-08 2.8E-07 4.2E-08 4.2E-07 5.E-07 3.0E-04 3.0E-04 7.7E-08 7.8E-07 2.6E-04 2.6E-03 3.E-03
07B022 Polynuclear Aromatic Hydrocarbons
07B022 Benzo(a)anthracene 7.5E+00 ug/kg 7.3E-01 7.3E-01 4.5E-10 1.0E-09 3.3E-10 7.7E-10 1.E-09 -- -- 1.3E-09 2.9E-09 -- -- --
07B022 Benzo(a)pyrene 7.1E+00 ug/kg 7.3E+00 7.3E+00 4.3E-10 9.9E-10 3.1E-09 7.2E-09 1.E-08 -- -- 1.2E-09 2.8E-09 -- -- --
07B022 Benzo(b)fluoranthene 6.3E+00 ug/kg 7.3E-01 7.3E-01 3.8E-10 8.8E-10 2.8E-10 6.4E-10 9.E-10 -- -- 1.1E-09 2.5E-09 -- -- --
07B022 Benzo(k)fluoranthene 7.1E+00 ug/kg 7.3E-02 7.3E-02 4.3E-10 9.9E-10 3.1E-11 7.2E-11 1.E-10 -- -- 1.2E-09 2.8E-09 -- -- --
07B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
07B022 Indeno(1,2,3-cd)pyrene 6.3E+00 ug/kg 7.3E-01 7.3E-01 3.8E-10 8.8E-10 2.8E-10 6.4E-10 9.E-10 -- -- 1.1E-09 2.5E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.0E-09 9.4E-09 1.E-08 -- -- -- -- -- -- --
07B022 Polychlorinated Biphenyls 
07B022 Total Aroclors ND ug/kg 2.0E+00 2.0E+00 ND ND ND ND ND 2.0E-05 2.0E-05 ND ND ND ND ND
07B022 Dioxin/Furan
07B022 Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA

Exposure Point Total 5.E-07
08B032 Metals

08B032 Arsenic 2.2E+00 mg/kg 1.5E+00 1.5E+00 3.0E-08 3.1E-07 4.6E-08 4.6E-07 5.E-07 3.0E-04 3.0E-04 8.5E-08 8.6E-07 2.8E-04 2.9E-03 3.E-03
08B032 Polynuclear Aromatic Hydrocarbons
08B032 Benzo(a)anthracene 1.3E+01 ug/kg 7.3E-01 7.3E-01 7.8E-10 1.8E-09 5.7E-10 1.3E-09 2.E-09 -- -- 2.2E-09 5.1E-09 -- -- --
08B032 Benzo(a)pyrene 1.6E+01 ug/kg 7.3E+00 7.3E+00 9.6E-10 2.2E-09 7.0E-09 1.6E-08 2.E-08 -- -- 2.7E-09 6.3E-09 -- -- --
08B032 Benzo(b)fluoranthene 1.4E+01 ug/kg 7.3E-01 7.3E-01 8.4E-10 2.0E-09 6.1E-10 1.4E-09 2.E-09 -- -- 2.4E-09 5.5E-09 -- -- --
08B032 Benzo(k)fluoranthene 1.0E+01 ug/kg 7.3E-02 7.3E-02 6.0E-10 1.4E-09 4.4E-11 1.0E-10 1.E-10 -- -- 1.7E-09 3.9E-09 -- -- --
08B032 Dibenzo(a,h)anthracene 1.9E+00 ug/kg 7.3E+00 7.3E+00 1.1E-10 2.7E-10 8.3E-10 1.9E-09 3.E-09 -- -- 3.2E-10 7.4E-10 -- -- --
08B032 Indeno(1,2,3-cd)pyrene 1.3E+01 ug/kg 7.3E-01 7.3E-01 7.8E-10 1.8E-09 5.7E-10 1.3E-09 2.E-09 -- -- 2.2E-09 5.1E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.6E-09 2.2E-08 3.E-08 -- -- -- -- -- -- --
08B032 Polychlorinated Biphenyls 
08B032 Total Aroclors 1.9E+01 ug/kg 2.0E+00 2.0E+00 1.2E-09 2.6E-09 2.4E-09 5.2E-09 8.E-09 2.0E-05 2.0E-05 3.4E-09 7.3E-09 1.7E-04 3.7E-04 5.E-04
08B032 Dioxin/Furan
08B032 Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA

Exposure Point Total 5.E-07
B002 Metals

B002 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 3.3E-08 3.4E-07 5.0E-08 5.0E-07 6.E-07 3.0E-04 3.0E-04 9.3E-08 9.4E-07 3.1E-04 3.1E-03 3.E-03
B002 Polynuclear Aromatic Hydrocarbons
B002 Benzo(a)anthracene 3.8E+00 ug/kg 7.3E-01 7.3E-01 2.3E-10 5.3E-10 1.7E-10 3.9E-10 6.E-10 -- -- 6.4E-10 1.5E-09 -- -- --
B002 Benzo(a)pyrene 6.6E+00 ug/kg 7.3E+00 7.3E+00 4.0E-10 9.2E-10 2.9E-09 6.7E-09 1.E-08 -- -- 1.1E-09 2.6E-09 -- -- --
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TABLE 5-2.
Calculation of Cancer Risks and Noncancer Hazards - Dockside Worker, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B002 Benzo(b)fluoranthene 7.4E+00 ug/kg 7.3E-01 7.3E-01 4.4E-10 1.0E-09 3.2E-10 7.6E-10 1.E-09 -- -- 1.2E-09 2.9E-09 -- -- --
B002 Benzo(k)fluoranthene 2.2E+00 ug/kg 7.3E-02 7.3E-02 1.3E-10 3.1E-10 9.6E-12 2.2E-11 3.E-11 -- -- 3.7E-10 8.6E-10 -- -- --
B002 Dibenzo(a,h)anthracene 1.5E+00 ug/kg 7.3E+00 7.3E+00 9.0E-11 2.1E-10 6.6E-10 1.5E-09 2.E-09 -- -- 2.5E-10 5.9E-10 -- -- --
B002 Indeno(1,2,3-cd)pyrene 6.4E+00 ug/kg 7.3E-01 7.3E-01 3.8E-10 8.9E-10 2.8E-10 6.5E-10 9.E-10 -- -- 1.1E-09 2.5E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.3E-09 1.0E-08 1.E-08 -- -- -- -- -- -- --
B002 Polychlorinated Biphenyls 
B002 Total Aroclors 1.7E+02 ug/kg 2.0E+00 2.0E+00 1.1E-08 2.3E-08 2.1E-08 4.6E-08 7.E-08 2.0E-05 2.0E-05 3.0E-08 6.5E-08 1.5E-03 3.2E-03 5.E-03
B002 Dioxin/Furan
B002 Total PCB TEQ 3.8E+00 pg/g 1.3E+05 1.3E+05 2.4E-13 5.3E-13 3.2E-08 6.9E-08 1.E-07 1.0E-09 1.0E-09 6.8E-13 1.5E-12 6.8E-04 1.5E-03 2.E-03

Exposure Point Total 7.E-07
B004 Metals

B004 Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 3.7E-08 3.8E-07 5.6E-08 5.7E-07 6.E-07 3.0E-04 3.0E-04 1.0E-07 1.1E-06 3.5E-04 3.5E-03 4.E-03
B004 Polynuclear Aromatic Hydrocarbons
B004 Benzo(a)anthracene 4.3E+01 ug/kg 7.3E-01 7.3E-01 2.6E-09 6.0E-09 1.9E-09 4.4E-09 6.E-09 -- -- 7.2E-09 1.7E-08 -- -- --
B004 Benzo(a)pyrene 8.2E+01 ug/kg 7.3E+00 7.3E+00 4.9E-09 1.1E-08 3.6E-08 8.4E-08 1.E-07 -- -- 1.4E-08 3.2E-08 -- -- --
B004 Benzo(b)fluoranthene 9.9E+01 ug/kg 7.3E-01 7.3E-01 5.9E-09 1.4E-08 4.3E-09 1.0E-08 1.E-08 -- -- 1.7E-08 3.9E-08 -- -- --
B004 Benzo(k)fluoranthene 3.1E+01 ug/kg 7.3E-02 7.3E-02 1.9E-09 4.3E-09 1.4E-10 3.2E-10 5.E-10 -- -- 5.2E-09 1.2E-08 -- -- --
B004 Dibenzo(a,h)anthracene 1.3E+01 ug/kg 7.3E+00 7.3E+00 7.8E-10 1.8E-09 5.7E-09 1.3E-08 2.E-08 -- -- 2.2E-09 5.1E-09 -- -- --
B004 Indeno(1,2,3-cd)pyrene 9.8E+01 ug/kg 7.3E-01 7.3E-01 5.9E-09 1.4E-08 4.3E-09 1.0E-08 1.E-08 -- -- 1.6E-08 3.8E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.2E-08 1.2E-07 2.E-07 -- -- -- -- -- -- --
B004 Polychlorinated Biphenyls 
B004 Total Aroclors 1.6E+03 ug/kg 2.0E+00 2.0E+00 1.0E-07 2.2E-07 2.0E-07 4.4E-07 6.E-07 2.0E-05 2.0E-05 2.8E-07 6.1E-07 1.4E-02 3.1E-02 4.E-02
B004 Dioxin/Furan
B004 Total PCB TEQ 3.1E+01 pg/g 1.3E+05 1.3E+05 2.0E-12 4.4E-12 2.6E-07 5.7E-07 8.E-07 1.0E-09 1.0E-09 5.7E-12 1.2E-11 5.7E-03 1.2E-02 2.E-02

Exposure Point Total 2.E-06
B006 Metals

B006 Arsenic 2.5E+00 mg/kg 1.5E+00 1.5E+00 3.5E-08 3.5E-07 5.2E-08 5.3E-07 6.E-07 3.0E-04 3.0E-04 9.8E-08 9.9E-07 3.3E-04 3.3E-03 4.E-03
B006 Polynuclear Aromatic Hydrocarbons
B006 Benzo(a)anthracene 1.8E+00 ug/kg 7.3E-01 7.3E-01 1.1E-10 2.5E-10 7.9E-11 1.8E-10 3.E-10 -- -- 3.0E-10 7.0E-10 -- -- --
B006 Benzo(a)pyrene 1.3E+00 ug/kg 7.3E+00 7.3E+00 7.8E-11 1.8E-10 5.7E-10 1.3E-09 2.E-09 -- -- 2.2E-10 5.1E-10 -- -- --
B006 Benzo(b)fluoranthene 3.1E+00 ug/kg 7.3E-01 7.3E-01 1.9E-10 4.3E-10 1.4E-10 3.2E-10 5.E-10 -- -- 5.2E-10 1.2E-09 -- -- --
B006 Benzo(k)fluoranthene 1.1E+00 ug/kg 7.3E-02 7.3E-02 6.6E-11 1.5E-10 4.8E-12 1.1E-11 2.E-11 -- -- 1.8E-10 4.3E-10 -- -- --
B006 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
B006 Indeno(1,2,3-cd)pyrene 1.2E+00 ug/kg 7.3E-01 7.3E-01 7.2E-11 1.7E-10 5.3E-11 1.2E-10 2.E-10 -- -- 2.0E-10 4.7E-10 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.4E-10 2.0E-09 3.E-09 -- -- -- -- -- -- --
B006 Polychlorinated Biphenyls 
B006 Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 1.1E-09 2.4E-09 2.2E-09 4.8E-09 7.E-09 2.0E-05 2.0E-05 3.1E-09 6.8E-09 1.6E-04 3.4E-04 5.E-04
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TABLE 5-2.
Calculation of Cancer Risks and Noncancer Hazards - Dockside Worker, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B006 Dioxin/Furan
B006 Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA

Exposure Point Total 6.E-07

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and 
Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-3.
Calculation of Cancer Risks and Noncancer Hazards - Dockside Worker, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

05B019 Metals
05B019 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 2.9E-08 1.7E-09 4.3E-08 4.E-08 3.0E-04 3.0E-04 8.9E-09 2.2E-07 3.0E-05 7.5E-04 8.E-04
05B019 Polynuclear Aromatic Hydrocarbons
05B019 Benzo(a)anthracene 6.4E+00 ug/kg 7.3E-01 7.3E-01 1.2E-11 7.1E-11 8.9E-12 5.2E-11 6.E-11 -- -- 9.5E-11 5.5E-10 -- -- --
05B019 Benzo(a)pyrene 4.2E+00 ug/kg 7.3E+00 7.3E+00 8.0E-12 4.6E-11 5.8E-11 3.4E-10 4.E-10 -- -- 6.2E-11 3.6E-10 -- -- --
05B019 Benzo(b)fluoranthene 7.3E+00 ug/kg 7.3E-01 7.3E-01 1.4E-11 8.1E-11 1.0E-11 5.9E-11 7.E-11 -- -- 1.1E-10 6.3E-10 -- -- --
05B019 Benzo(k)fluoranthene 7.5E+00 ug/kg 7.3E-02 7.3E-02 1.4E-11 8.3E-11 1.0E-12 6.1E-12 7.E-12 -- -- 1.1E-10 6.5E-10 -- -- --
05B019 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
05B019 Indeno(1,2,3-cd)pyrene 5.2E+00 ug/kg 7.3E-01 7.3E-01 9.9E-12 5.8E-11 7.2E-12 4.2E-11 5.E-11 -- -- 7.7E-11 4.5E-10 -- -- --

Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 8.5E-11 5.0E-10 6.E-10 -- -- -- -- -- -- --
05B019 Polychlorinated Biphenyls 
05B019 Total Aroclors ND ug/kg 2.0E+00 2.0E+00 ND ND ND ND ND 2.0E-05 2.0E-05 ND ND ND ND ND
05B019 Dioxin/Furans
05B019 Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA

Exposure Point Total 5.E-08
06B025 Metals

06B025 Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 1.0E-09 2.5E-08 1.5E-09 3.8E-08 4.E-08 3.0E-04 3.0E-04 7.8E-09 2.0E-07 2.6E-05 6.6E-04 7.E-04
06B025 Polynuclear Aromatic Hydrocarbons
06B025 Benzo(a)anthracene 2.9E+04 ug/kg 7.3E-01 7.3E-01 5.5E-08 3.2E-07 4.0E-08 2.3E-07 3.E-07 -- -- 4.3E-07 2.5E-06 -- -- --
06B025 Benzo(a)pyrene 4.1E+04 ug/kg 7.3E+00 7.3E+00 7.8E-08 4.5E-07 5.7E-07 3.3E-06 4.E-06 -- -- 6.1E-07 3.5E-06 -- -- --
06B025 Benzo(b)fluoranthene 3.1E+04 ug/kg 7.3E-01 7.3E-01 5.9E-08 3.4E-07 4.3E-08 2.5E-07 3.E-07 -- -- 4.6E-07 2.7E-06 -- -- --
06B025 Benzo(k)fluoranthene 2.4E+04 ug/kg 7.3E-02 7.3E-02 4.6E-08 2.7E-07 3.3E-09 1.9E-08 2.E-08 -- -- 3.5E-07 2.1E-06 -- -- --
06B025 Dibenzo(a,h)anthracene 9.5E+03 ug/kg 7.3E+00 7.3E+00 1.8E-08 1.1E-07 1.3E-07 7.7E-07 9.E-07 -- -- 1.4E-07 8.2E-07 -- -- --
06B025 Indeno(1,2,3-cd)pyrene 3.1E+04 ug/kg 7.3E-01 7.3E-01 5.9E-08 3.4E-07 4.3E-08 2.5E-07 3.E-07 -- -- 4.6E-07 2.7E-06 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.3E-07 4.8E-06 6.E-06 -- -- -- -- -- -- --
06B025 Polychlorinated Biphenyls 
06B025 Total Aroclors 4.3E+01 ug/kg 2.0E+00 2.0E+00 8.9E-11 4.8E-10 1.8E-10 9.6E-10 1.E-09 2.0E-05 2.0E-05 6.9E-10 3.7E-09 3.5E-05 1.9E-04 2.E-04
06B025 Dioxin/Furan
06B025 Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA

Exposure Point Total 6.E-06
06B029 Metals

06B029 Arsenic 1.7E+00 mg/kg 1.5E+00 1.5E+00 7.5E-10 1.9E-08 1.1E-09 2.8E-08 3.E-08 3.0E-04 3.0E-04 5.8E-09 1.5E-07 1.9E-05 4.9E-04 5.E-04
06B029 Polynuclear Aromatic Hydrocarbons
06B029 Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 2.7E-10 1.5E-09 1.9E-10 1.1E-09 1.E-09 -- -- 2.1E-09 1.2E-08 -- -- --
06B029 Benzo(a)pyrene 3.2E+02 ug/kg 7.3E+00 7.3E+00 6.1E-10 3.5E-09 4.4E-09 2.6E-08 3.E-08 -- -- 4.7E-09 2.8E-08 -- -- --
06B029 Benzo(b)fluoranthene 2.5E+02 ug/kg 7.3E-01 7.3E-01 4.7E-10 2.8E-09 3.5E-10 2.0E-09 2.E-09 -- -- 3.7E-09 2.2E-08 -- -- --
06B029 Benzo(k)fluoranthene 2.2E+02 ug/kg 7.3E-02 7.3E-02 4.2E-10 2.4E-09 3.1E-11 1.8E-10 2.E-10 -- -- 3.3E-09 1.9E-08 -- -- --
06B029 Dibenzo(a,h)anthracene 5.9E+01 ug/kg 7.3E+00 7.3E+00 1.1E-10 6.5E-10 8.2E-10 4.8E-09 6.E-09 -- -- 8.7E-10 5.1E-09 -- -- --
06B029 Indeno(1,2,3-cd)pyrene 2.6E+02 ug/kg 7.3E-01 7.3E-01 4.9E-10 2.9E-09 3.6E-10 2.1E-09 2.E-09 -- -- 3.8E-09 2.2E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.2E-09 3.6E-08 4.E-08 -- -- -- -- -- -- --

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-3.
Calculation of Cancer Risks and Noncancer Hazards - Dockside Worker, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

06B029 Polychlorinated Biphenyls 
06B029 Total Aroclors ND ug/kg 2.0E+00 2.0E+00 ND ND ND ND ND 2.0E-05 2.0E-05 ND ND ND ND ND
06B029 Dioxin/Furan
06B029 Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA

Exposure Point Total 7.E-08
07B022 Metals

07B022 Arsenic 2.0E+00 mg/kg 1.5E+00 1.5E+00 8.8E-10 2.2E-08 1.3E-09 3.3E-08 3.E-08 3.0E-04 3.0E-04 6.8E-09 1.7E-07 2.3E-05 5.7E-04 6.E-04
07B022 Polynuclear Aromatic Hydrocarbons
07B022 Benzo(a)anthracene 7.5E+00 ug/kg 7.3E-01 7.3E-01 1.4E-11 8.3E-11 1.0E-11 6.1E-11 7.E-11 -- -- 1.1E-10 6.5E-10 -- -- --
07B022 Benzo(a)pyrene 7.1E+00 ug/kg 7.3E+00 7.3E+00 1.3E-11 7.9E-11 9.8E-11 5.7E-10 7.E-10 -- -- 1.0E-10 6.1E-10 -- -- --
07B022 Benzo(b)fluoranthene 6.3E+00 ug/kg 7.3E-01 7.3E-01 1.2E-11 7.0E-11 8.7E-12 5.1E-11 6.E-11 -- -- 9.3E-11 5.4E-10 -- -- --
07B022 Benzo(k)fluoranthene 7.1E+00 ug/kg 7.3E-02 7.3E-02 1.3E-11 7.9E-11 9.8E-13 5.7E-12 7.E-12 -- -- 1.0E-10 6.1E-10 -- -- --
07B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
07B022 Indeno(1,2,3-cd)pyrene 6.3E+00 ug/kg 7.3E-01 7.3E-01 1.2E-11 7.0E-11 8.7E-12 5.1E-11 6.E-11 -- -- 9.3E-11 5.4E-10 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.3E-10 7.4E-10 9.E-10 -- -- -- -- -- -- --
07B022 Polychlorinated Biphenyls 
07B022 Total Aroclors ND ug/kg 2.0E+00 2.0E+00 ND ND ND ND ND 2.0E-05 2.0E-05 ND ND ND ND ND
07B022 Dioxin/Furan
07B022 Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA

Exposure Point Total 4.E-08
08B032 Metals

08B032 Arsenic 2.2E+00 mg/kg 1.5E+00 1.5E+00 9.6E-10 2.4E-08 1.4E-09 3.7E-08 4.E-08 3.0E-04 3.0E-04 7.5E-09 1.9E-07 2.5E-05 6.3E-04 7.E-04
08B032 Polynuclear Aromatic Hydrocarbons
08B032 Benzo(a)anthracene 1.3E+01 ug/kg 7.3E-01 7.3E-01 2.5E-11 1.4E-10 1.8E-11 1.1E-10 1.E-10 -- -- 1.9E-10 1.1E-09 -- -- --
08B032 Benzo(a)pyrene 1.6E+01 ug/kg 7.3E+00 7.3E+00 3.0E-11 1.8E-10 2.2E-10 1.3E-09 2.E-09 -- -- 2.4E-10 1.4E-09 -- -- --
08B032 Benzo(b)fluoranthene 1.4E+01 ug/kg 7.3E-01 7.3E-01 2.7E-11 1.5E-10 1.9E-11 1.1E-10 1.E-10 -- -- 2.1E-10 1.2E-09 -- -- --
08B032 Benzo(k)fluoranthene 1.0E+01 ug/kg 7.3E-02 7.3E-02 1.9E-11 1.1E-10 1.4E-12 8.1E-12 9.E-12 -- -- 1.5E-10 8.6E-10 -- -- --
08B032 Dibenzo(a,h)anthracene 1.9E+00 ug/kg 7.3E+00 7.3E+00 3.6E-12 2.1E-11 2.6E-11 1.5E-10 2.E-10 -- -- 2.8E-11 1.6E-10 -- -- --
08B032 Indeno(1,2,3-cd)pyrene 1.3E+01 ug/kg 7.3E-01 7.3E-01 2.5E-11 1.4E-10 1.8E-11 1.1E-10 1.E-10 -- -- 1.9E-10 1.1E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.1E-10 1.8E-09 2.E-09 -- -- -- -- -- -- --
08B032 Polychlorinated Biphenyls 
08B032 Total Aroclors 1.9E+01 ug/kg 2.0E+00 2.0E+00 3.8E-11 2.1E-10 7.7E-11 4.2E-10 5.E-10 2.0E-05 2.0E-05 3.0E-10 1.6E-09 1.5E-05 8.1E-05 1.E-04
08B032 Dioxin/Furan
08B032 Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA

Exposure Point Total 4.E-08
B002 Metals

B002 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 2.7E-08 1.6E-09 4.0E-08 4.E-08 3.0E-04 3.0E-04 8.2E-09 2.1E-07 2.7E-05 6.9E-04 7.E-04
B002 Polynuclear Aromatic Hydrocarbons
B002 Benzo(a)anthracene 3.8E+00 ug/kg 7.3E-01 7.3E-01 7.2E-12 4.2E-11 5.3E-12 3.1E-11 4.E-11 -- -- 5.6E-11 3.3E-10 -- -- --
B002 Benzo(a)pyrene 6.6E+00 ug/kg 7.3E+00 7.3E+00 1.3E-11 7.3E-11 9.2E-11 5.3E-10 6.E-10 -- -- 9.8E-11 5.7E-10 -- -- --
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TABLE 5-3.
Calculation of Cancer Risks and Noncancer Hazards - Dockside Worker, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B002 Benzo(b)fluoranthene 7.4E+00 ug/kg 7.3E-01 7.3E-01 1.4E-11 8.2E-11 1.0E-11 6.0E-11 7.E-11 -- -- 1.1E-10 6.4E-10 -- -- --
B002 Benzo(k)fluoranthene 2.2E+00 ug/kg 7.3E-02 7.3E-02 4.2E-12 2.4E-11 3.1E-13 1.8E-12 2.E-12 -- -- 3.3E-11 1.9E-10 -- -- --
B002 Dibenzo(a,h)anthracene 1.5E+00 ug/kg 7.3E+00 7.3E+00 2.8E-12 1.7E-11 2.1E-11 1.2E-10 1.E-10 -- -- 2.2E-11 1.3E-10 -- -- --
B002 Indeno(1,2,3-cd)pyrene 6.4E+00 ug/kg 7.3E-01 7.3E-01 1.2E-11 7.1E-11 8.9E-12 5.2E-11 6.E-11 -- -- 9.5E-11 5.5E-10 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.4E-10 8.0E-10 9.E-10 -- -- -- -- -- -- --
B002 Polychlorinated Biphenyls 
B002 Total Aroclors 1.7E+02 ug/kg 2.0E+00 2.0E+00 3.4E-10 1.8E-09 6.8E-10 3.7E-09 4.E-09 2.0E-05 2.0E-05 2.6E-09 1.4E-08 1.3E-04 7.1E-04 8.E-04
B002 Dioxin/Furan
B002 Total PCB TEQ 3.8E+00 pg/g 1.3E+05 1.3E+05 7.7E-15 4.2E-14 1.0E-09 5.4E-09 6.E-09 1.0E-09 1.0E-09 6.0E-14 3.2E-13 6.0E-05 3.2E-04 4.E-04

Exposure Point Total 5.E-08
B004 Metals

B004 Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 1.2E-09 3.0E-08 1.8E-09 4.5E-08 5.E-08 3.0E-04 3.0E-04 9.2E-09 2.3E-07 3.1E-05 7.7E-04 8.E-04
B004 Polynuclear Aromatic Hydrocarbons
B004 Benzo(a)anthracene 4.3E+01 ug/kg 7.3E-01 7.3E-01 8.2E-11 4.8E-10 6.0E-11 3.5E-10 4.E-10 -- -- 6.4E-10 3.7E-09 -- -- --
B004 Benzo(a)pyrene 8.2E+01 ug/kg 7.3E+00 7.3E+00 1.6E-10 9.1E-10 1.1E-09 6.6E-09 8.E-09 -- -- 1.2E-09 7.1E-09 -- -- --
B004 Benzo(b)fluoranthene 9.9E+01 ug/kg 7.3E-01 7.3E-01 1.9E-10 1.1E-09 1.4E-10 8.0E-10 9.E-10 -- -- 1.5E-09 8.5E-09 -- -- --
B004 Benzo(k)fluoranthene 3.1E+01 ug/kg 7.3E-02 7.3E-02 5.9E-11 3.4E-10 4.3E-12 2.5E-11 3.E-11 -- -- 4.6E-10 2.7E-09 -- -- --
B004 Dibenzo(a,h)anthracene 1.3E+01 ug/kg 7.3E+00 7.3E+00 2.5E-11 1.4E-10 1.8E-10 1.1E-09 1.E-09 -- -- 1.9E-10 1.1E-09 -- -- --
B004 Indeno(1,2,3-cd)pyrene 9.8E+01 ug/kg 7.3E-01 7.3E-01 1.9E-10 1.1E-09 1.4E-10 7.9E-10 9.E-10 -- -- 1.4E-09 8.4E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.7E-09 9.6E-09 1.E-08 -- -- -- -- -- -- --
B004 Polychlorinated Biphenyls 
B004 Total Aroclors 1.6E+03 ug/kg 2.0E+00 2.0E+00 3.2E-09 1.7E-08 6.4E-09 3.5E-08 4.E-08 2.0E-05 2.0E-05 2.5E-08 1.4E-07 1.2E-03 6.8E-03 8.E-03
B004 Dioxin/Furan
B004 Total PCB TEQ 3.1E+01 pg/g 1.3E+05 1.3E+05 6.4E-14 3.5E-13 8.3E-09 4.5E-08 5.E-08 1.0E-09 1.0E-09 5.0E-13 2.7E-12 5.0E-04 2.7E-03 3.E-03

Exposure Point Total 2.E-07
B006 Metals

B006 Arsenic 2.5E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 2.8E-08 1.7E-09 4.2E-08 4.E-08 3.0E-04 3.0E-04 8.6E-09 2.2E-07 2.9E-05 7.2E-04 8.E-04
B006 Polynuclear Aromatic Hydrocarbons
B006 Benzo(a)anthracene 1.8E+00 ug/kg 7.3E-01 7.3E-01 3.4E-12 2.0E-11 2.5E-12 1.5E-11 2.E-11 -- -- 2.7E-11 1.5E-10 -- -- --
B006 Benzo(a)pyrene 1.3E+00 ug/kg 7.3E+00 7.3E+00 2.5E-12 1.4E-11 1.8E-11 1.1E-10 1.E-10 -- -- 1.9E-11 1.1E-10 -- -- --
B006 Benzo(b)fluoranthene 3.1E+00 ug/kg 7.3E-01 7.3E-01 5.9E-12 3.4E-11 4.3E-12 2.5E-11 3.E-11 -- -- 4.6E-11 2.7E-10 -- -- --
B006 Benzo(k)fluoranthene 1.1E+00 ug/kg 7.3E-02 7.3E-02 2.1E-12 1.2E-11 1.5E-13 8.9E-13 1.E-12 -- -- 1.6E-11 9.5E-11 -- -- --
B006 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
B006 Indeno(1,2,3-cd)pyrene 1.2E+00 ug/kg 7.3E-01 7.3E-01 2.3E-12 1.3E-11 1.7E-12 9.7E-12 1.E-11 -- -- 1.8E-11 1.0E-10 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.7E-11 1.6E-10 2.E-10 -- -- -- -- -- -- --
B006 Polychlorinated Biphenyls 
B006 Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 3.5E-11 1.9E-10 7.1E-11 3.8E-10 5.E-10 2.0E-05 2.0E-05 2.8E-10 1.5E-09 1.4E-05 7.4E-05 9.E-05
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TABLE 5-3.
Calculation of Cancer Risks and Noncancer Hazards - Dockside Worker, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B006 Dioxin/Furan
B006 Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA

Exposure Point Total 4.E-08

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and 
Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-4.
Calculation of Endpoint-Specific Hazard Indices - Dockside Worker, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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05B019 Metals
05B019 Arsenic 4.E-03 4.E-03
05B019 Polynuclear Aromatic Hydrocarbons
05B019 Benzo(a)anthracene --
05B019 Benzo(a)pyrene --
05B019 Benzo(b)fluoranthene --
05B019 Benzo(k)fluoranthene --
05B019 Dibenzo(a,h)anthracene ND
05B019 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
05B019 Polychlorinated Biphenyls 
05B019 Total Aroclors ND ND
05B019 Dioxin/Furans
05B019 Total PCB TEQ NA NA

Exposure Point Total 4.E-03
06B025 Metals

06B025 Arsenic 3.E-03 3.E-03
06B025 Polynuclear Aromatic Hydrocarbons
06B025 Benzo(a)anthracene --
06B025 Benzo(a)pyrene --
06B025 Benzo(b)fluoranthene --
06B025 Benzo(k)fluoranthene --
06B025 Dibenzo(a,h)anthracene --
06B025 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
06B025 Polychlorinated Biphenyls 
06B025 Total Aroclors 1.E-03 1.E-03
06B025 Dioxin/Furan
06B025 Total PCB TEQ NA NA

Exposure Point Total 3.E-03 1.E-03
06B029 Metals

06B029 Arsenic 2.E-03 2.E-03
06B029 Polynuclear Aromatic Hydrocarbons
06B029 Benzo(a)anthracene --
06B029 Benzo(a)pyrene --
06B029 Benzo(b)fluoranthene --
06B029 Benzo(k)fluoranthene --

Endpoint-specific Hazard Indices
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TABLE 5-4.
Calculation of Endpoint-Specific Hazard Indices - Dockside Worker, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

06B029 Dibenzo(a,h)anthracene --
06B029 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
06B029 Polychlorinated Biphenyls 
06B029 Total Aroclors ND ND
06B029 Dioxin/Furan
06B029 Total PCB TEQ NA NA

Exposure Point Total 2.E-03
07B022 Metals

07B022 Arsenic 3.E-03 3.E-03
07B022 Polynuclear Aromatic Hydrocarbons
07B022 Benzo(a)anthracene --
07B022 Benzo(a)pyrene --
07B022 Benzo(b)fluoranthene --
07B022 Benzo(k)fluoranthene --
07B022 Dibenzo(a,h)anthracene ND
07B022 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
07B022 Polychlorinated Biphenyls 
07B022 Total Aroclors ND ND
07B022 Dioxin/Furan
07B022 Total PCB TEQ NA NA

Exposure Point Total 3.E-03
08B032 Metals

08B032 Arsenic 3.E-03 3.E-03
08B032 Polynuclear Aromatic Hydrocarbons
08B032 Benzo(a)anthracene --
08B032 Benzo(a)pyrene --
08B032 Benzo(b)fluoranthene --
08B032 Benzo(k)fluoranthene --
08B032 Dibenzo(a,h)anthracene --
08B032 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
08B032 Polychlorinated Biphenyls 
08B032 Total Aroclors 5.E-04 5.E-04
08B032 Dioxin/Furan
08B032 Total PCB TEQ NA NA

Exposure Point Total 3.E-03 5.E-04
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TABLE 5-4.
Calculation of Endpoint-Specific Hazard Indices - Dockside Worker, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

B002 Metals
B002 Arsenic 3.E-03 3.E-03
B002 Polynuclear Aromatic Hydrocarbons
B002 Benzo(a)anthracene --
B002 Benzo(a)pyrene --
B002 Benzo(b)fluoranthene --
B002 Benzo(k)fluoranthene --
B002 Dibenzo(a,h)anthracene --
B002 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
B002 Polychlorinated Biphenyls 
B002 Total Aroclors 5.E-03 5.E-03
B002 Dioxin/Furan
B002 Total PCB TEQ 2.E-03 2.E-03

Exposure Point Total 3.E-03 5.E-03 2.E-03
B004 Metals

B004 Arsenic 4.E-03 4.E-03
B004 Polynuclear Aromatic Hydrocarbons
B004 Benzo(a)anthracene --
B004 Benzo(a)pyrene --
B004 Benzo(b)fluoranthene --
B004 Benzo(k)fluoranthene --
B004 Dibenzo(a,h)anthracene --
B004 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
B004 Polychlorinated Biphenyls 
B004 Total Aroclors 4.E-02 4.E-02
B004 Dioxin/Furan
B004 Total PCB TEQ 2.E-02 2.E-02

Exposure Point Total 4.E-03 4.E-02 2.E-02
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TABLE 5-4.
Calculation of Endpoint-Specific Hazard Indices - Dockside Worker, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

B006 Metals
B006 Arsenic 4.E-03 4.E-03
B006 Polynuclear Aromatic Hydrocarbons
B006 Benzo(a)anthracene --
B006 Benzo(a)pyrene --
B006 Benzo(b)fluoranthene --
B006 Benzo(k)fluoranthene --
B006 Dibenzo(a,h)anthracene ND
B006 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
B006 Polychlorinated Biphenyls 
B006 Total Aroclors 5.E-04 5.E-04
B006 Dioxin/Furan
B006 Total PCB TEQ NA NA

Exposure Point Total 4.E-03 5.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-5.
Calculation of Endpoint-Specific Hazard Indices - Dockside Worker, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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05B019 Metals
05B019 Arsenic 8.E-04 8.E-04
05B019 Polynuclear Aromatic Hydrocarbons
05B019 Benzo(a)anthracene --
05B019 Benzo(a)pyrene --
05B019 Benzo(b)fluoranthene --
05B019 Benzo(k)fluoranthene --
05B019 Dibenzo(a,h)anthracene ND
05B019 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
05B019 Polychlorinated Biphenyls 
05B019 Total Aroclors ND ND
05B019 Dioxin/Furans
05B019 Total PCB TEQ NA NA

Exposure Point Total 8.E-04
06B025 Metals

06B025 Arsenic 7.E-04 7.E-04
06B025 Polynuclear Aromatic Hydrocarbons
06B025 Benzo(a)anthracene --
06B025 Benzo(a)pyrene --
06B025 Benzo(b)fluoranthene --
06B025 Benzo(k)fluoranthene --
06B025 Dibenzo(a,h)anthracene --
06B025 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
06B025 Polychlorinated Biphenyls 
06B025 Total Aroclors 2.E-04 2.E-04
06B025 Dioxin/Furan
06B025 Total PCB TEQ NA NA

Exposure Point Total 7.E-04 2.E-04
06B029 Metals

06B029 Arsenic 5.E-04 5.E-04
06B029 Polynuclear Aromatic Hydrocarbons
06B029 Benzo(a)anthracene --
06B029 Benzo(a)pyrene --

Endpoint-specific Hazard Indices
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TABLE 5-5.
Calculation of Endpoint-Specific Hazard Indices - Dockside Worker, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

06B029 Benzo(b)fluoranthene --
06B029 Benzo(k)fluoranthene --
06B029 Dibenzo(a,h)anthracene --
06B029 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
06B029 Polychlorinated Biphenyls 
06B029 Total Aroclors ND ND
06B029 Dioxin/Furan
06B029 Total PCB TEQ NA NA

Exposure Point Total 5.E-04
07B022 Metals

07B022 Arsenic 6.E-04 6.E-04
07B022 Polynuclear Aromatic Hydrocarbons
07B022 Benzo(a)anthracene --
07B022 Benzo(a)pyrene --
07B022 Benzo(b)fluoranthene --
07B022 Benzo(k)fluoranthene --
07B022 Dibenzo(a,h)anthracene ND
07B022 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
07B022 Polychlorinated Biphenyls 
07B022 Total Aroclors ND ND
07B022 Dioxin/Furan
07B022 Total PCB TEQ NA NA

Exposure Point Total 6.E-04
08B032 Metals

08B032 Arsenic 7.E-04 7.E-04
08B032 Polynuclear Aromatic Hydrocarbons
08B032 Benzo(a)anthracene --
08B032 Benzo(a)pyrene --
08B032 Benzo(b)fluoranthene --
08B032 Benzo(k)fluoranthene --
08B032 Dibenzo(a,h)anthracene --
08B032 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
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TABLE 5-5.
Calculation of Endpoint-Specific Hazard Indices - Dockside Worker, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

08B032 Polychlorinated Biphenyls 
08B032 Total Aroclors 1.E-04 1.E-04
08B032 Dioxin/Furan
08B032 Total PCB TEQ NA NA

Exposure Point Total 7.E-04 1.E-04
B002 Metals

B002 Arsenic 7.E-04 7.E-04
B002 Polynuclear Aromatic Hydrocarbons
B002 Benzo(a)anthracene --
B002 Benzo(a)pyrene --
B002 Benzo(b)fluoranthene --
B002 Benzo(k)fluoranthene --
B002 Dibenzo(a,h)anthracene --
B002 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
B002 Polychlorinated Biphenyls 
B002 Total Aroclors 8.E-04 8.E-04
B002 Dioxin/Furan
B002 Total PCB TEQ 4.E-04 4.E-04

Exposure Point Total 7.E-04 8.E-04 4.E-04
B004 Metals

B004 Arsenic 8.E-04 8.E-04
B004 Polynuclear Aromatic Hydrocarbons
B004 Benzo(a)anthracene --
B004 Benzo(a)pyrene --
B004 Benzo(b)fluoranthene --
B004 Benzo(k)fluoranthene --
B004 Dibenzo(a,h)anthracene --
B004 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
B004 Polychlorinated Biphenyls 
B004 Total Aroclors 8.E-03 8.E-03
B004 Dioxin/Furan
B004 Total PCB TEQ 3.E-03 3.E-03

Exposure Point Total 8.E-04 8.E-03 3.E-03
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TABLE 5-5.
Calculation of Endpoint-Specific Hazard Indices - Dockside Worker, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Dockside Worker Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B006 Metals
B006 Arsenic 8.E-04 8.E-04
B006 Polynuclear Aromatic Hydrocarbons
B006 Benzo(a)anthracene --
B006 Benzo(a)pyrene --
B006 Benzo(b)fluoranthene --
B006 Benzo(k)fluoranthene --
B006 Dibenzo(a,h)anthracene ND
B006 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
B006 Polychlorinated Biphenyls 
B006 Total Aroclors 9.E-05 9.E-05
B006 Dioxin/Furan
B006 Total PCB TEQ NA NA

Exposure Point Total 8.E-04 9.E-05

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-6.
Calculation of Cancer Risks and Noncancer Hazards - Transient, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Transient Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

03B030 Metals
03B030 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 9.7E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 3.4E-02 0.0E+00 3.4E-02 3.E-02
03B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B030 Arsenic 1.9E+00 mg/kg 1.5E+00 1.5E+00 4.0E-08 1.6E-07 6.0E-08 2.3E-07 3.E-07 3.0E-04 3.0E-04 1.4E-06 5.4E-06 4.6E-03 1.8E-02 2.E-02
03B030 Copper 1.4E+01 mg/kg -- -- 0.0E+00 1.2E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.1E-05 0.0E+00 1.0E-03 1.E-03
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene 6.2E+00 ug/kg 7.3E-01 7.3E-01 5.6E-10 5.1E-10 4.1E-10 3.7E-10 8.E-10 -- -- 2.0E-08 1.8E-08 -- -- --
03B030 Benzo(a)pyrene 7.9E+00 ug/kg 7.3E+00 7.3E+00 7.2E-10 6.4E-10 5.2E-09 4.7E-09 1.E-08 -- -- 2.5E-08 2.3E-08 -- -- --
03B030 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 9.1E-10 8.2E-10 6.6E-10 6.0E-10 1.E-09 -- -- 3.2E-08 2.9E-08 -- -- --
03B030 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B030 Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 1.5E-09 1.3E-09 1.1E-09 9.5E-10 2.E-09 -- -- 5.1E-08 4.6E-08 -- -- --
03B030 Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 7.4E-09 6.6E-09 1.E-08 -- -- -- -- -- -- --
Exposure Point Total 3.E-07
03B031 Metals
03B031 Aluminum 2.2E+04 mg/kg -- -- 0.0E+00 1.8E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.3E-02 0.0E+00 6.3E-02 6.E-02
03B031 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B031 Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 6.7E-08 2.6E-07 1.0E-07 3.9E-07 5.E-07 3.0E-04 3.0E-04 2.3E-06 9.1E-06 7.8E-03 3.0E-02 4.E-02
03B031 Copper 2.3E+01 mg/kg -- -- 0.0E+00 1.9E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.5E-05 0.0E+00 1.6E-03 2.E-03
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 7.3E-01 3.4E-09 3.1E-09 2.5E-09 2.3E-09 5.E-09 -- -- 1.2E-07 1.1E-07 -- -- --
03B031 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 4.8E-09 4.3E-09 3.5E-08 3.2E-08 7.E-08 -- -- 1.7E-07 1.5E-07 -- -- --
03B031 Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 3.2E-09 2.9E-09 2.3E-09 2.1E-09 4.E-09 -- -- 1.1E-07 1.0E-07 -- -- --
03B031 Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 1.1E-09 9.8E-10 7.9E-09 7.2E-09 2.E-08 -- -- 3.8E-08 3.4E-08 -- -- --
03B031 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 4.3E-09 3.8E-09 3.1E-09 2.8E-09 6.E-09 -- -- 1.5E-07 1.3E-07 -- -- --
03B031 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.1E-08 4.6E-08 1.E-07 -- -- -- -- -- -- --
Exposure Point Total 6.E-07
06B022 Metals
06B022 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.4E-02 0.0E+00 4.4E-02 4.E-02
06B022 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 2.4E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 8.6E-07 0.0E+00 2.1E-03 2.E-03
06B022 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 5.4E-08 2.1E-07 8.2E-08 3.2E-07 4.E-07 3.0E-04 3.0E-04 1.9E-06 7.4E-06 6.4E-03 2.5E-02 3.E-02
06B022 Copper 4.3E+01 mg/kg -- -- 0.0E+00 3.5E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.2E-04 0.0E+00 3.1E-03 3.E-03
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene 4.8E+00 ug/kg 7.3E-01 7.3E-01 4.4E-10 3.9E-10 3.2E-10 2.9E-10 6.E-10 -- -- 1.5E-08 1.4E-08 -- -- --
06B022 Benzo(a)pyrene 4.4E+00 ug/kg 7.3E+00 7.3E+00 4.0E-10 3.6E-10 2.9E-09 2.6E-09 6.E-09 -- -- 1.4E-08 1.3E-08 -- -- --
06B022 Benzo(b)fluoranthene 5.6E+00 ug/kg 7.3E-01 7.3E-01 5.1E-10 4.6E-10 3.7E-10 3.3E-10 7.E-10 -- -- 1.8E-08 1.6E-08 -- -- --
06B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene 4.8E+00 ug/kg 7.3E-01 7.3E-01 4.4E-10 3.9E-10 3.2E-10 2.9E-10 6.E-10 -- -- 1.5E-08 1.4E-08 -- -- --
06B022 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.9E-09 3.5E-09 7.E-09 -- -- -- -- -- -- --
Exposure Point Total 4.E-07

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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Appendix F: BHHRA
September 23, 2009

TABLE 5-6.
Calculation of Cancer Risks and Noncancer Hazards - Transient, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Transient Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

07B023 Metals
07B023 Aluminum 1.0E+04 mg/kg -- -- 0.0E+00 8.2E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 2.9E-02 0.0E+00 2.9E-02 3.E-02
07B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 2.4E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 8.6E-07 0.0E+00 2.1E-03 2.E-03
07B023 Arsenic 7.0E-01 mg/kg 1.5E+00 1.5E+00 1.5E-08 5.7E-08 2.2E-08 8.6E-08 1.E-07 3.0E-04 3.0E-04 5.1E-07 2.0E-06 1.7E-03 6.7E-03 8.E-03
07B023 Copper 7.0E+01 mg/kg -- -- 0.0E+00 5.7E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-04 0.0E+00 5.0E-03 5.E-03
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 1.3E-09 1.1E-09 9.3E-10 8.3E-10 2.E-09 -- -- 4.4E-08 4.0E-08 -- -- --
07B023 Benzo(a)pyrene 1.5E+01 ug/kg 7.3E+00 7.3E+00 1.4E-09 1.2E-09 9.9E-09 8.9E-09 2.E-08 -- -- 4.8E-08 4.3E-08 -- -- --
07B023 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 1.1E-09 9.8E-10 7.9E-10 7.2E-10 2.E-09 -- -- 3.8E-08 3.4E-08 -- -- --
07B023 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 2.3E-10 2.0E-10 1.7E-09 1.5E-09 3.E-09 -- -- 7.9E-09 7.1E-09 -- -- --
07B023 Indeno(1,2,3-cd)pyrene 1.3E+01 ug/kg 7.3E-01 7.3E-01 1.2E-09 1.1E-09 8.6E-10 7.7E-10 2.E-09 -- -- 4.1E-08 3.7E-08 -- -- --
07B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.4E-08 1.3E-08 3.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-07
07B024 Metals
07B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.2E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.3E-02 0.0E+00 4.3E-02 4.E-02
07B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
07B024 Arsenic 1.6E+00 mg/kg 1.5E+00 1.5E+00 3.2E-08 1.3E-07 4.9E-08 1.9E-07 2.E-07 3.0E-04 3.0E-04 1.1E-06 4.4E-06 3.8E-03 1.5E-02 2.E-02
07B024 Copper 2.1E+01 mg/kg -- -- 0.0E+00 1.7E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 5.9E-05 0.0E+00 1.5E-03 1.E-03
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 4.1E-09 3.7E-09 3.0E-09 2.7E-09 6.E-09 -- -- 1.4E-07 1.3E-07 -- -- --
07B024 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 4.8E-09 4.3E-09 3.5E-08 3.2E-08 7.E-08 -- -- 1.7E-07 1.5E-07 -- -- --
07B024 Benzo(b)fluoranthene 6.2E+01 ug/kg 7.3E-01 7.3E-01 5.6E-09 5.1E-09 4.1E-09 3.7E-09 8.E-09 -- -- 2.0E-07 1.8E-07 -- -- --
07B024 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
07B024 Indeno(1,2,3-cd)pyrene 2.3E+01 ug/kg 7.3E-01 7.3E-01 2.1E-09 1.9E-09 1.5E-09 1.4E-09 3.E-09 -- -- 7.3E-08 6.6E-08 -- -- --
07B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.4E-08 3.9E-08 8.E-08 -- -- -- -- -- -- --
Exposure Point Total 3.E-07
09B026 Metals
09B026 Aluminum 1.1E+04 mg/kg -- -- 0.0E+00 9.2E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 3.2E-02 0.0E+00 3.2E-02 3.E-02
09B026 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B026 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 5.0E-08 2.0E-07 7.5E-08 2.9E-07 4.E-07 3.0E-04 3.0E-04 1.8E-06 6.9E-06 5.9E-03 2.3E-02 3.E-02
09B026 Copper 1.8E+01 mg/kg -- -- 0.0E+00 1.5E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 5.2E-05 0.0E+00 1.3E-03 1.E-03
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(a)pyrene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(b)fluoranthene 2.1E+00 ug/kg 7.3E-01 7.3E-01 1.9E-10 1.7E-10 1.4E-10 1.3E-10 3.E-10 -- -- 6.7E-09 6.0E-09 -- -- --
09B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.4E-10 1.3E-10 3.E-10 -- -- -- -- -- -- --
Exposure Point Total 4.E-07
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TABLE 5-6.
Calculation of Cancer Risks and Noncancer Hazards - Transient, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Transient Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

09B027 Metals
09B027 Aluminum 2.0E+04 mg/kg -- -- 0.0E+00 1.6E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.7E-02 0.0E+00 5.7E-02 6.E-02
09B027 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 1.6E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 5.7E-07 0.0E+00 1.4E-03 1.E-03
09B027 Arsenic 1.4E+00 mg/kg 1.5E+00 1.5E+00 2.9E-08 1.1E-07 4.4E-08 1.7E-07 2.E-07 3.0E-04 3.0E-04 1.0E-06 4.0E-06 3.4E-03 1.3E-02 2.E-02
09B027 Copper 2.4E+01 mg/kg -- -- 0.0E+00 2.0E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.9E-05 0.0E+00 1.7E-03 2.E-03
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene 9.8E+00 ug/kg 7.3E-01 7.3E-01 8.9E-10 8.0E-10 6.5E-10 5.8E-10 1.E-09 -- -- 3.1E-08 2.8E-08 -- -- --
09B027 Benzo(a)pyrene 9.0E+00 ug/kg 7.3E+00 7.3E+00 8.2E-10 7.3E-10 6.0E-09 5.4E-09 1.E-08 -- -- 2.9E-08 2.6E-08 -- -- --
09B027 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 9.4E-10 8.5E-10 6.9E-10 6.2E-10 1.E-09 -- -- 3.3E-08 3.0E-08 -- -- --
09B027 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene 6.6E+00 ug/kg 7.3E-01 7.3E-01 6.0E-10 5.4E-10 4.4E-10 3.9E-10 8.E-10 -- -- 2.1E-08 1.9E-08 -- -- --
09B027 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.7E-09 7.0E-09 1.E-08 -- -- -- -- -- -- --
Exposure Point Total 2.E-07

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  
EPA/600/R-93/089.  July 1993.
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TABLE 5-7.
Calculation of Cancer Risks and Noncancer Hazards - Transient, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Transient Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

03B030 Metals
03B030 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 6.1E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.3E-03 0.0E+00 4.3E-03 4.E-03
03B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B030 Arsenic 1.9E+00 mg/kg 1.5E+00 1.5E+00 2.3E-09 9.7E-09 3.5E-09 1.5E-08 2.E-08 3.0E-04 3.0E-04 1.6E-07 6.8E-07 5.4E-04 2.3E-03 3.E-03
03B030 Copper 1.4E+01 mg/kg -- -- 0.0E+00 7.4E-08 -- -- -- 4.0E-02 4.0E-02 0.0E+00 5.2E-06 0.0E+00 1.3E-04 1.E-04
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene 6.2E+00 ug/kg 7.3E-01 7.3E-01 3.3E-11 3.2E-11 2.4E-11 2.3E-11 5.E-11 -- -- 2.3E-09 2.2E-09 -- -- --
03B030 Benzo(a)pyrene 7.9E+00 ug/kg 7.3E+00 7.3E+00 4.2E-11 4.0E-11 3.1E-10 3.0E-10 6.E-10 -- -- 2.9E-09 2.8E-09 -- -- --
03B030 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 5.3E-11 5.1E-11 3.9E-11 3.7E-11 8.E-11 -- -- 3.7E-09 3.6E-09 -- -- --
03B030 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B030 Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 8.5E-11 8.2E-11 6.2E-11 6.0E-11 1.E-10 -- -- 5.9E-09 5.7E-09 -- -- --
03B030 Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 4.3E-10 4.2E-10 8.E-10 -- -- -- -- -- -- --
Exposure Point Total 2.E-08
03B031 Metals
03B031 Aluminum 2.2E+04 mg/kg -- -- 0.0E+00 1.1E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.9E-03 0.0E+00 7.9E-03 8.E-03
03B031 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B031 Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 3.9E-09 1.6E-08 5.9E-09 2.5E-08 3.E-08 3.0E-04 3.0E-04 2.7E-07 1.1E-06 9.1E-04 3.8E-03 5.E-03
03B031 Copper 2.3E+01 mg/kg -- -- 0.0E+00 1.2E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 8.2E-06 0.0E+00 2.0E-04 2.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 7.3E-01 2.0E-10 1.9E-10 1.5E-10 1.4E-10 3.E-10 -- -- 1.4E-08 1.4E-08 -- -- --
03B031 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 2.8E-10 2.7E-10 2.1E-09 2.0E-09 4.E-09 -- -- 2.0E-08 1.9E-08 -- -- --
03B031 Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 1.9E-10 1.8E-10 1.4E-10 1.3E-10 3.E-10 -- -- 1.3E-08 1.3E-08 -- -- --
03B031 Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 6.4E-11 6.1E-11 4.6E-10 4.5E-10 9.E-10 -- -- 4.5E-09 4.3E-09 -- -- --
03B031 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 2.5E-10 2.4E-10 1.8E-10 1.8E-10 4.E-10 -- -- 1.7E-08 1.7E-08 -- -- --
03B031 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.0E-09 2.9E-09 6.E-09 -- -- -- -- -- -- --
Exposure Point Total 4.E-08
06B022 Metals
06B022 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 7.9E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.5E-03 0.0E+00 5.5E-03 6.E-03
06B022 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 1.5E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.1E-07 0.0E+00 2.7E-04 3.E-04
06B022 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 3.2E-09 1.3E-08 4.8E-09 2.0E-08 2.E-08 3.0E-04 3.0E-04 2.2E-07 9.3E-07 7.4E-04 3.1E-03 4.E-03
06B022 Copper 4.3E+01 mg/kg -- -- 0.0E+00 2.2E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-05 0.0E+00 3.8E-04 4.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene 4.8E+00 ug/kg 7.3E-01 7.3E-01 2.5E-11 2.5E-11 1.9E-11 1.8E-11 4.E-11 -- -- 1.8E-09 1.7E-09 -- -- --
06B022 Benzo(a)pyrene 4.4E+00 ug/kg 7.3E+00 7.3E+00 2.3E-11 2.3E-11 1.7E-10 1.6E-10 3.E-10 -- -- 1.6E-09 1.6E-09 -- -- --
06B022 Benzo(b)fluoranthene 5.6E+00 ug/kg 7.3E-01 7.3E-01 3.0E-11 2.9E-11 2.2E-11 2.1E-11 4.E-11 -- -- 2.1E-09 2.0E-09 -- -- --
06B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene 4.8E+00 ug/kg 7.3E-01 7.3E-01 2.5E-11 2.5E-11 1.9E-11 1.8E-11 4.E-11 -- -- 1.8E-09 1.7E-09 -- -- --
06B022 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.3E-10 2.2E-10 5.E-10 -- -- -- -- -- -- --
Exposure Point Total 3.E-08

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-7.
Calculation of Cancer Risks and Noncancer Hazards - Transient, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Transient Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

07B023 Metals
07B023 Aluminum 1.0E+04 mg/kg -- -- 0.0E+00 5.2E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 3.6E-03 0.0E+00 3.6E-03 4.E-03
07B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 1.5E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.1E-07 0.0E+00 2.7E-04 3.E-04
07B023 Arsenic 7.0E-01 mg/kg 1.5E+00 1.5E+00 8.6E-10 3.6E-09 1.3E-09 5.4E-09 7.E-09 3.0E-04 3.0E-04 6.0E-08 2.5E-07 2.0E-04 8.4E-04 1.E-03
07B023 Copper 7.0E+01 mg/kg -- -- 0.0E+00 3.6E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.5E-05 0.0E+00 6.2E-04 6.E-04
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 7.4E-11 7.2E-11 5.4E-11 5.2E-11 1.E-10 -- -- 5.2E-09 5.0E-09 -- -- --
07B023 Benzo(a)pyrene 1.5E+01 ug/kg 7.3E+00 7.3E+00 8.0E-11 7.7E-11 5.8E-10 5.6E-10 1.E-09 -- -- 5.6E-09 5.4E-09 -- -- --
07B023 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 6.4E-11 6.1E-11 4.6E-11 4.5E-11 9.E-11 -- -- 4.5E-09 4.3E-09 -- -- --
07B023 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 1.3E-11 1.3E-11 9.7E-11 9.3E-11 2.E-10 -- -- 9.3E-10 9.0E-10 -- -- --
07B023 Indeno(1,2,3-cd)pyrene 1.3E+01 ug/kg 7.3E-01 7.3E-01 6.9E-11 6.7E-11 5.0E-11 4.9E-11 1.E-10 -- -- 4.8E-09 4.7E-09 -- -- --
07B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.3E-10 8.0E-10 2.E-09 -- -- -- -- -- -- --
Exposure Point Total 8.E-09
07B024 Metals
07B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 7.8E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.4E-03 0.0E+00 5.4E-03 5.E-03
07B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
07B024 Arsenic 1.6E+00 mg/kg 1.5E+00 1.5E+00 1.9E-09 7.9E-09 2.8E-09 1.2E-08 1.E-08 3.0E-04 3.0E-04 1.3E-07 5.6E-07 4.4E-04 1.9E-03 2.E-03
07B024 Copper 2.1E+01 mg/kg -- -- 0.0E+00 1.1E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.4E-06 0.0E+00 1.8E-04 2.E-04
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 2.4E-10 2.3E-10 1.7E-10 1.7E-10 3.E-10 -- -- 1.7E-08 1.6E-08 -- -- --
07B024 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 2.8E-10 2.7E-10 2.1E-09 2.0E-09 4.E-09 -- -- 2.0E-08 1.9E-08 -- -- --
07B024 Benzo(b)fluoranthene 6.2E+01 ug/kg 7.3E-01 7.3E-01 3.3E-10 3.2E-10 2.4E-10 2.3E-10 5.E-10 -- -- 2.3E-08 2.2E-08 -- -- --
07B024 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
07B024 Indeno(1,2,3-cd)pyrene 2.3E+01 ug/kg 7.3E-01 7.3E-01 1.2E-10 1.2E-10 8.9E-11 8.6E-11 2.E-10 -- -- 8.5E-09 8.2E-09 -- -- --
07B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.6E-09 2.5E-09 5.E-09 -- -- -- -- -- -- --
Exposure Point Total 2.E-08
09B026 Metals
09B026 Aluminum 1.1E+04 mg/kg -- -- 0.0E+00 5.8E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.0E-03 0.0E+00 4.0E-03 4.E-03
09B026 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B026 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 2.9E-09 1.2E-08 4.4E-09 1.8E-08 2.E-08 3.0E-04 3.0E-04 2.1E-07 8.6E-07 6.9E-04 2.9E-03 4.E-03
09B026 Copper 1.8E+01 mg/kg -- -- 0.0E+00 9.4E-08 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.6E-06 0.0E+00 1.6E-04 2.E-04
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(a)pyrene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(b)fluoranthene 2.1E+00 ug/kg 7.3E-01 7.3E-01 1.1E-11 1.1E-11 8.1E-12 7.8E-12 2.E-11 -- -- 7.8E-10 7.5E-10 -- -- --
09B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.1E-12 7.8E-12 2.E-11 -- -- -- -- -- -- --
Exposure Point Total 2.E-08
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TABLE 5-7.
Calculation of Cancer Risks and Noncancer Hazards - Transient, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Transient Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

09B027 Metals
09B027 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 9.4E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.6E-03 0.0E+00 6.6E-03 7.E-03
09B027 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 1.0E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 7.2E-08 0.0E+00 1.8E-04 2.E-04
09B027 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 6.8E-09 2.4E-09 1.0E-08 1.E-08 3.0E-04 3.0E-04 1.1E-07 4.8E-07 3.8E-04 1.6E-03 2.E-03
09B027 Copper 2.3E+01 mg/kg -- -- 0.0E+00 1.2E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 8.2E-06 0.0E+00 2.0E-04 2.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene 7.7E+00 ug/kg 7.3E-01 7.3E-01 4.1E-11 3.9E-11 3.0E-11 2.9E-11 6.E-11 -- -- 2.9E-09 2.8E-09 -- -- --
09B027 Benzo(a)pyrene 7.0E+00 ug/kg 7.3E+00 7.3E+00 3.7E-11 3.6E-11 2.7E-10 2.6E-10 5.E-10 -- -- 2.6E-09 2.5E-09 -- -- --
09B027 Benzo(b)fluoranthene 8.8E+00 ug/kg 7.3E-01 7.3E-01 4.7E-11 4.5E-11 3.4E-11 3.3E-11 7.E-11 -- -- 3.3E-09 3.2E-09 -- -- --
09B027 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene 5.6E+00 ug/kg 7.3E-01 7.3E-01 3.0E-11 2.9E-11 2.2E-11 2.1E-11 4.E-11 -- -- 2.1E-09 2.0E-09 -- -- --
09B027 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.5E-10 3.4E-10 7.E-10 -- -- -- -- -- -- --
Exposure Point Total 1.E-08

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  
EPA/600/R-93/089.  July 1993.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 3 of 3



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

Table 5-8.
Calculation of Endpoint-Specific Hazard Indices - Transient, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Transient Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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03B030 Metals
03B030 Aluminum 3.E-02 3.E-02
03B030 Antimony NA NA
03B030 Arsenic 2.E-02 2.E-02
03B030 Copper 1.E-03 1.E-03
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene --
03B030 Benzo(a)pyrene --
03B030 Benzo(b)fluoranthene --
03B030 Dibenzo(a,h)anthracene ND
03B030 Indeno(1,2,3-cd)pyrene --
03B030 Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 1.E-03 3.E-02
03B031 Metals
03B031 Aluminum 6.E-02 6.E-02
03B031 Antimony NA NA
03B031 Arsenic 4.E-02 4.E-02
03B031 Copper 2.E-03 2.E-03
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene --
03B031 Benzo(a)pyrene --
03B031 Benzo(b)fluoranthene --
03B031 Dibenzo(a,h)anthracene --
03B031 Indeno(1,2,3-cd)pyrene --
03B031 Total Carcinogenic PAHs --
Exposure Point Total 4.E-02 2.E-03 6.E-02
06B022 Metals
06B022 Aluminum 4.E-02 4.E-02
06B022 Antimony 2.E-03 2.E-03
06B022 Arsenic 3.E-02 3.E-02
06B022 Copper 3.E-03 3.E-03
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene --
06B022 Benzo(a)pyrene --
06B022 Benzo(b)fluoranthene --
06B022 Dibenzo(a,h)anthracene ND
06B022 Indeno(1,2,3-cd)pyrene --
06B022 Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 3.E-02 3.E-03 4.E-02

Endpoint-specific Hazard Indices
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Table 5-8.
Calculation of Endpoint-Specific Hazard Indices - Transient, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Transient Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

07B023 Metals
07B023 Aluminum 3.E-02 3.E-02
07B023 Antimony 2.E-03 2.E-03
07B023 Arsenic 8.E-03 8.E-03
07B023 Copper 5.E-03 5.E-03
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene --
07B023 Benzo(a)pyrene --
07B023 Benzo(b)fluoranthene --
07B023 Dibenzo(a,h)anthracene --
07B023 Indeno(1,2,3-cd)pyrene --
07B023 Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 8.E-03 5.E-03 3.E-02
07B024 Metals
07B024 Aluminum 4.E-02 4.E-02
07B024 Antimony NA NA
07B024 Arsenic 2.E-02 2.E-02
07B024 Copper 1.E-03 1.E-03
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene --
07B024 Benzo(a)pyrene --
07B024 Benzo(b)fluoranthene --
07B024 Dibenzo(a,h)anthracene ND
07B024 Indeno(1,2,3-cd)pyrene --
07B024 Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 1.E-03 4.E-02
09B026 Metals
09B026 Aluminum 3.E-02 3.E-02
09B026 Antimony NA NA
09B026 Arsenic 3.E-02 3.E-02
09B026 Copper 1.E-03 1.E-03
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND
09B026 Benzo(a)pyrene ND
09B026 Benzo(b)fluoranthene --
09B026 Dibenzo(a,h)anthracene ND
09B026 Indeno(1,2,3-cd)pyrene ND
09B026 Total Carcinogenic PAHs --
Exposure Point Total 3.E-02 1.E-03 3.E-02
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Table 5-8.
Calculation of Endpoint-Specific Hazard Indices - Transient, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Transient Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

09B027 Metals
09B027 Aluminum 6.E-02 6.E-02
09B027 Antimony 1.E-03 1.E-03
09B027 Arsenic 2.E-02 2.E-02
09B027 Copper 2.E-03 2.E-03
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene --
09B027 Benzo(a)pyrene --
09B027 Benzo(b)fluoranthene --
09B027 Dibenzo(a,h)anthracene ND
09B027 Indeno(1,2,3-cd)pyrene --
09B027 Total Carcinogenic PAHs --
Exposure Point Total 1.E-03 2.E-02 2.E-03 6.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-9.
Calculation of Endpoint-Specific Hazard Indices - Transient, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Transient Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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03B030 Metals
03B030 Aluminum 4.E-03 4.E-03
03B030 Antimony NA NA
03B030 Arsenic 3.E-03 3.E-03
03B030 Copper 1.E-04 1.E-04
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene --
03B030 Benzo(a)pyrene --
03B030 Benzo(b)fluoranthene --
03B030 Dibenzo(a,h)anthracene ND
03B030 Indeno(1,2,3-cd)pyrene --
03B030 Total Carcinogenic PAHs --
Exposure Point Total 3.E-03 1.E-04 4.E-03
03B031 Metals
03B031 Aluminum 8.E-03 8.E-03
03B031 Antimony NA NA
03B031 Arsenic 5.E-03 5.E-03
03B031 Copper 2.E-04 2.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene --
03B031 Benzo(a)pyrene --
03B031 Benzo(b)fluoranthene --
03B031 Dibenzo(a,h)anthracene --
03B031 Indeno(1,2,3-cd)pyrene --
03B031 Total Carcinogenic PAHs --
Exposure Point Total 5.E-03 2.E-04 8.E-03
06B022 Metals
06B022 Aluminum 6.E-03 6.E-03
06B022 Antimony 3.E-04 3.E-04
06B022 Arsenic 4.E-03 4.E-03
06B022 Copper 4.E-04 4.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene --
06B022 Benzo(a)pyrene --
06B022 Benzo(b)fluoranthene --
06B022 Dibenzo(a,h)anthracene ND
06B022 Indeno(1,2,3-cd)pyrene --
06B022 Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 4.E-03 4.E-04 6.E-03

Endpoint-specific Hazard Indices
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TABLE 5-9.
Calculation of Endpoint-Specific Hazard Indices - Transient, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Transient Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

07B023 Metals
07B023 Aluminum 4.E-03 4.E-03
07B023 Antimony 3.E-04 3.E-04
07B023 Arsenic 1.E-03 1.E-03
07B023 Copper 6.E-04 6.E-04
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene --
07B023 Benzo(a)pyrene --
07B023 Benzo(b)fluoranthene --
07B023 Dibenzo(a,h)anthracene --
07B023 Indeno(1,2,3-cd)pyrene --
07B023 Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 1.E-03 6.E-04 4.E-03
07B024 Metals
07B024 Aluminum 5.E-03 5.E-03
07B024 Antimony NA NA
07B024 Arsenic 2.E-03 2.E-03
07B024 Copper 2.E-04 2.E-04
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene --
07B024 Benzo(a)pyrene --
07B024 Benzo(b)fluoranthene --
07B024 Dibenzo(a,h)anthracene ND
07B024 Indeno(1,2,3-cd)pyrene --
07B024 Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 2.E-04 5.E-03
09B026 Metals
09B026 Aluminum 4.E-03 4.E-03
09B026 Antimony NA NA
09B026 Arsenic 4.E-03 4.E-03
09B026 Copper 2.E-04 2.E-04
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND
09B026 Benzo(a)pyrene ND
09B026 Benzo(b)fluoranthene --
09B026 Dibenzo(a,h)anthracene ND
09B026 Indeno(1,2,3-cd)pyrene ND
09B026 Total Carcinogenic PAHs --
Exposure Point Total 4.E-03 2.E-04 4.E-03
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TABLE 5-9.
Calculation of Endpoint-Specific Hazard Indices - Transient, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Transient Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

09B027 Metals
09B027 Aluminum 7.E-03 7.E-03
09B027 Antimony 2.E-04 2.E-04
09B027 Arsenic 2.E-03 2.E-03
09B027 Copper 2.E-04 2.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene --
09B027 Benzo(a)pyrene --
09B027 Benzo(b)fluoranthene --
09B027 Dibenzo(a,h)anthracene ND
09B027 Indeno(1,2,3-cd)pyrene --
09B027 Total Carcinogenic PAHs --
Exposure Point Total 2.E-04 2.E-03 2.E-04 7.E-03

Notes:

a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-10.
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

03B031 Metals
03B031 Aluminum 2.2E+04 mg/kg -- -- 0.0E+00 3.5E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 8.1E-03 0.0E+00 8.1E-03 8.E-03
03B031 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B031 Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 2.6E-07 5.0E-07 3.9E-07 7.6E-07 1.E-06 3.0E-04 3.0E-04 6.0E-07 1.2E-06 2.0E-03 3.9E-03 6.E-03
03B031 Copper 2.3E+01 mg/kg -- -- 0.0E+00 3.6E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 8.4E-06 0.0E+00 2.1E-04 2.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 7.3E-01 1.3E-08 6.0E-09 9.7E-09 4.4E-09 1.E-08 -- -- 3.1E-08 1.4E-08 -- -- --
03B031 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 1.9E-08 8.4E-09 1.4E-07 6.1E-08 2.E-07 -- -- 4.3E-08 1.9E-08 -- -- --
03B031 Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 1.2E-08 5.5E-09 9.0E-09 4.0E-09 1.E-08 -- -- 2.9E-08 1.3E-08 -- -- --
03B031 Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 4.2E-09 1.9E-09 3.1E-08 1.4E-08 4.E-08 -- -- 9.8E-09 4.4E-09 -- -- --
03B031 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 1.6E-08 7.4E-09 1.2E-08 5.4E-09 2.E-08 -- -- 3.8E-08 1.7E-08 -- -- --

Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 2.0E-07 8.9E-08 3.E-07 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
03B033 Metals
03B033 Aluminum 1.4E+04 mg/kg -- -- 0.0E+00 2.2E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.2E-03 0.0E+00 5.2E-03 5.E-03
03B033 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B033 Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 3.2E-07 6.3E-07 4.9E-07 9.5E-07 1.E-06 3.0E-04 3.0E-04 7.5E-07 1.5E-06 2.5E-03 4.9E-03 7.E-03
03B033 Copper 1.6E+01 mg/kg -- -- 0.0E+00 2.5E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 5.8E-06 0.0E+00 1.5E-04 1.E-04
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene 5.2E+00 ug/kg 7.3E-01 7.3E-01 1.8E-09 8.2E-10 1.3E-09 6.0E-10 2.E-09 -- -- 4.3E-09 1.9E-09 -- -- --
03B033 Benzo(a)pyrene 5.2E+00 ug/kg 7.3E+00 7.3E+00 1.8E-09 8.2E-10 1.3E-08 6.0E-09 2.E-08 -- -- 4.3E-09 1.9E-09 -- -- --
03B033 Benzo(b)fluoranthene 5.2E+00 ug/kg 7.3E-01 7.3E-01 1.8E-09 8.2E-10 1.3E-09 6.0E-10 2.E-09 -- -- 4.3E-09 1.9E-09 -- -- --
03B033 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B033 Indeno(1,2,3-cd)pyrene 6.4E+00 ug/kg 7.3E-01 7.3E-01 2.2E-09 1.0E-09 1.6E-09 7.4E-10 2.E-09 -- -- 5.2E-09 2.4E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.8E-08 7.9E-09 3.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
04B023 Metals
04B023 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.9E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.5E-03 0.0E+00 4.5E-03 4.E-03
04B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 4.7E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.1E-07 0.0E+00 2.8E-04 3.E-04
04B023 Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 2.2E-07 4.3E-07 3.3E-07 6.4E-07 1.E-06 3.0E-04 3.0E-04 5.1E-07 9.9E-07 1.7E-03 3.3E-03 5.E-03
04B023 Copper 3.3E+01 mg/kg -- -- 0.0E+00 5.3E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.2E-05 0.0E+00 3.1E-04 3.E-04
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 9.1E-09 4.1E-09 6.7E-09 3.0E-09 1.E-08 -- -- 2.1E-08 9.6E-09 -- -- --
04B023 Benzo(a)pyrene 4.2E+01 ug/kg 7.3E+00 7.3E+00 1.5E-08 6.6E-09 1.1E-07 4.8E-08 2.E-07 -- -- 3.4E-08 1.5E-08 -- -- --
04B023 Benzo(b)fluoranthene 3.3E+01 ug/kg 7.3E-01 7.3E-01 1.2E-08 5.2E-09 8.4E-09 3.8E-09 1.E-08 -- -- 2.7E-08 1.2E-08 -- -- --
04B023 Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 4.9E-09 2.2E-09 3.6E-08 1.6E-08 5.E-08 -- -- 1.1E-08 5.2E-09 -- -- --
04B023 Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 1.3E-08 6.0E-09 9.7E-09 4.4E-09 1.E-08 -- -- 3.1E-08 1.4E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.7E-07 7.6E-08 2.E-07 -- -- -- -- -- -- --
Exposure Point Total 1.E-06

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-10.
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

04B024 Metals
04B024 Aluminum 2.1E+04 mg/kg -- -- 0.0E+00 3.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.8E-03 0.0E+00 7.8E-03 8.E-03
04B024 Antimony 1.3E+01 mg/kg -- -- 0.0E+00 2.0E-06 -- -- -- 6.0E-05 4.0E-04 0.0E+00 4.8E-06 0.0E+00 1.2E-02 1.E-02
04B024 Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 3.8E-07 7.4E-07 5.7E-07 1.1E-06 2.E-06 3.0E-04 3.0E-04 8.9E-07 1.7E-06 3.0E-03 5.8E-03 9.E-03
04B024 Copper 1.9E+02 mg/kg -- -- 0.0E+00 3.1E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.1E-05 0.0E+00 1.8E-03 2.E-03
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 6.3E-08 2.8E-08 4.6E-08 2.1E-08 7.E-08 -- -- 1.5E-07 6.6E-08 -- -- --
04B024 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.3E-07 5.7E-08 9.2E-07 4.1E-07 1.E-06 -- -- 2.9E-07 1.3E-07 -- -- --
04B024 Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.1E-07 4.7E-08 7.7E-08 3.5E-08 1.E-07 -- -- 2.5E-07 1.1E-07 -- -- --
04B024 Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 8.1E-09 3.6E-09 5.9E-08 2.6E-08 9.E-08 -- -- 1.9E-08 8.5E-09 -- -- --
04B024 Indeno(1,2,3-cd)pyrene 2.2E+02 ug/kg 7.3E-01 7.3E-01 7.7E-08 3.5E-08 5.6E-08 2.5E-08 8.E-08 -- -- 1.8E-07 8.1E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.2E-06 5.2E-07 2.E-06 -- -- -- -- -- -- --
Exposure Point Total 3.E-06
05B018 Metals
05B018 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 3.0E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.9E-03 0.0E+00 6.9E-03 7.E-03
05B018 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 3.2E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 7.4E-08 0.0E+00 1.8E-04 2.E-04
05B018 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 1.9E-07 3.8E-07 2.9E-07 5.7E-07 9.E-07 3.0E-04 3.0E-04 4.5E-07 8.8E-07 1.5E-03 2.9E-03 4.E-03
05B018 Copper 1.1E+02 mg/kg -- -- 0.0E+00 1.7E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.0E-05 0.0E+00 9.9E-04 1.E-03
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene 7.2E+01 ug/kg 7.3E-01 7.3E-01 2.5E-08 1.1E-08 1.8E-08 8.3E-09 3.E-08 -- -- 5.9E-08 2.6E-08 -- -- --
05B018 Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 3.0E-08 1.4E-08 2.2E-07 9.9E-08 3.E-07 -- -- 7.0E-08 3.2E-08 -- -- --
05B018 Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 3.5E-08 1.6E-08 2.6E-08 1.2E-08 4.E-08 -- -- 8.2E-08 3.7E-08 -- -- --
05B018 Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 9.1E-09 4.1E-09 6.7E-08 3.0E-08 1.E-07 -- -- 2.1E-08 9.6E-09 -- -- --
05B018 Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 1.4E-08 6.1E-09 1.0E-08 4.5E-09 1.E-08 -- -- 3.2E-08 1.4E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.4E-07 1.5E-07 5.E-07 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
06B022 Metals
06B022 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 2.4E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.7E-03 0.0E+00 5.7E-03 6.E-03
06B022 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 4.7E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.1E-07 0.0E+00 2.8E-04 3.E-04
06B022 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 2.1E-07 4.1E-07 3.2E-07 6.1E-07 9.E-07 3.0E-04 3.0E-04 4.9E-07 9.6E-07 1.6E-03 3.2E-03 5.E-03
06B022 Copper 4.3E+01 mg/kg -- -- 0.0E+00 6.7E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.6E-05 0.0E+00 3.9E-04 4.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene 4.8E+00 ug/kg 7.3E-01 7.3E-01 1.7E-09 7.6E-10 1.2E-09 5.5E-10 2.E-09 -- -- 3.9E-09 1.8E-09 -- -- --
06B022 Benzo(a)pyrene 4.4E+00 ug/kg 7.3E+00 7.3E+00 1.5E-09 6.9E-10 1.1E-08 5.1E-09 2.E-08 -- -- 3.6E-09 1.6E-09 -- -- --
06B022 Benzo(b)fluoranthene 5.6E+00 ug/kg 7.3E-01 7.3E-01 2.0E-09 8.8E-10 1.4E-09 6.4E-10 2.E-09 -- -- 4.6E-09 2.1E-09 -- -- --
06B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene 4.8E+00 ug/kg 7.3E-01 7.3E-01 1.7E-09 7.6E-10 1.2E-09 5.5E-10 2.E-09 -- -- 3.9E-09 1.8E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.5E-08 6.8E-09 2.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
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TABLE 5-10.
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

06B026 Metals
06B026 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.9E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.5E-03 0.0E+00 4.5E-03 5.E-03
06B026 Antimony 8.0E-01 mg/kg -- -- 0.0E+00 1.3E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 2.9E-07 0.0E+00 7.4E-04 7.E-04
06B026 Arsenic 1.7E+00 mg/kg 1.5E+00 1.5E+00 1.4E-07 2.7E-07 2.1E-07 4.0E-07 6.E-07 3.0E-04 3.0E-04 3.2E-07 6.3E-07 1.1E-03 2.1E-03 3.E-03
06B026 Copper 2.0E+01 mg/kg -- -- 0.0E+00 3.1E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.3E-06 0.0E+00 1.8E-04 2.E-04
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene 7.9E+00 ug/kg 7.3E-01 7.3E-01 2.8E-09 1.2E-09 2.0E-09 9.1E-10 3.E-09 -- -- 6.5E-09 2.9E-09 -- -- --
06B026 Benzo(a)pyrene 6.4E+00 ug/kg 7.3E+00 7.3E+00 2.2E-09 1.0E-09 1.6E-08 7.4E-09 2.E-08 -- -- 5.2E-09 2.4E-09 -- -- --
06B026 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 3.5E-09 1.6E-09 2.6E-09 1.2E-09 4.E-09 -- -- 8.2E-09 3.7E-09 -- -- --
06B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B026 Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 3.9E-09 1.7E-09 2.8E-09 1.3E-09 4.E-09 -- -- 9.0E-09 4.0E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.4E-08 1.1E-08 3.E-08 -- -- -- -- -- -- --
Exposure Point Total 6.E-07
06B030 Metals
06B030 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 2.8E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.4E-03 0.0E+00 6.4E-03 6.E-03
06B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
06B030 Arsenic 9.9E+00 mg/kg 1.5E+00 1.5E+00 8.0E-07 1.6E-06 1.2E-06 2.3E-06 4.E-06 3.0E-04 3.0E-04 1.9E-06 3.6E-06 6.2E-03 1.2E-02 2.E-02
06B030 Copper 6.1E+02 mg/kg -- -- 0.0E+00 9.6E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.2E-04 0.0E+00 5.6E-03 6.E-03
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 1.6E-08 7.1E-09 1.2E-08 5.2E-09 2.E-08 -- -- 3.7E-08 1.7E-08 -- -- --
06B030 Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 2.3E-08 1.0E-08 1.7E-07 7.6E-08 2.E-07 -- -- 5.4E-08 2.4E-08 -- -- --
06B030 Benzo(b)fluoranthene 8.1E+01 ug/kg 7.3E-01 7.3E-01 2.8E-08 1.3E-08 2.1E-08 9.3E-09 3.E-08 -- -- 6.6E-08 3.0E-08 -- -- --
06B030 Dibenzo(a,h)anthracene 5.0E+00 ug/kg 7.3E+00 7.3E+00 1.8E-09 7.9E-10 1.3E-08 5.8E-09 2.E-08 -- -- 4.1E-09 1.8E-09 -- -- --
06B030 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 1.6E-08 7.4E-09 1.2E-08 5.4E-09 2.E-08 -- -- 3.8E-08 1.7E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.3E-07 1.0E-07 3.E-07 -- -- -- -- -- -- --
Exposure Point Total 4.E-06
09B024 Metals
09B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 2.4E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.6E-03 0.0E+00 5.6E-03 6.E-03
09B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B024 Arsenic 1.1E+00 mg/kg 1.5E+00 1.5E+00 8.9E-08 1.7E-07 1.3E-07 2.6E-07 4.E-07 3.0E-04 3.0E-04 2.1E-07 4.0E-07 6.9E-04 1.3E-03 2.E-03
09B024 Copper 1.8E+01 mg/kg -- -- 0.0E+00 2.9E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.7E-06 0.0E+00 1.7E-04 2.E-04
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 6.3E-09 2.8E-09 4.6E-09 2.1E-09 7.E-09 -- -- 1.5E-08 6.6E-09 -- -- --
09B024 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 4.9E-09 2.2E-09 3.6E-08 1.6E-08 5.E-08 -- -- 1.1E-08 5.2E-09 -- -- --
09B024 Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 3.4E-09 1.5E-09 2.5E-09 1.1E-09 4.E-09 -- -- 7.9E-09 3.6E-09 -- -- --
09B024 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 8.8E-10 3.9E-10 6.4E-09 2.9E-09 9.E-09 -- -- 2.0E-09 9.2E-10 -- -- --
09B024 Indeno(1,2,3-cd)pyrene 8.7E+00 ug/kg 7.3E-01 7.3E-01 3.0E-09 1.4E-09 2.2E-09 1.0E-09 3.E-09 -- -- 7.1E-09 3.2E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.2E-08 2.3E-08 7.E-08 -- -- -- -- -- -- --
Exposure Point Total 5.E-07
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TABLE 5-10.
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

09B026 Metals
09B026 Aluminum 1.1E+04 mg/kg -- -- 0.0E+00 1.8E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.2E-03 0.0E+00 4.2E-03 4.E-03
09B026 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B026 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 1.9E-07 3.8E-07 2.9E-07 5.7E-07 9.E-07 3.0E-04 3.0E-04 4.5E-07 8.8E-07 1.5E-03 2.9E-03 4.E-03
09B026 Copper 1.8E+01 mg/kg -- -- 0.0E+00 2.9E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.7E-06 0.0E+00 1.7E-04 2.E-04
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(a)pyrene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(b)fluoranthene 2.1E+00 ug/kg 7.3E-01 7.3E-01 7.4E-10 3.3E-10 5.4E-10 2.4E-10 8.E-10 -- -- 1.7E-09 7.7E-10 -- -- --
09B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.4E-10 2.4E-10 8.E-10 -- -- -- -- -- -- --
Exposure Point Total 9.E-07
09B027 Metals
09B027 Aluminum 2.0E+04 mg/kg -- -- 0.0E+00 3.1E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.3E-03 0.0E+00 7.3E-03 7.E-03
09B027 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 3.2E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 7.4E-08 0.0E+00 1.8E-04 2.E-04
09B027 Arsenic 1.4E+00 mg/kg 1.5E+00 1.5E+00 1.1E-07 2.2E-07 1.7E-07 3.3E-07 5.E-07 3.0E-04 3.0E-04 2.6E-07 5.2E-07 8.8E-04 1.7E-03 3.E-03
09B027 Copper 2.4E+01 mg/kg -- -- 0.0E+00 3.8E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 8.8E-06 0.0E+00 2.2E-04 2.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene 9.8E+00 ug/kg 7.3E-01 7.3E-01 3.4E-09 1.5E-09 2.5E-09 1.1E-09 4.E-09 -- -- 8.0E-09 3.6E-09 -- -- --
09B027 Benzo(a)pyrene 9.0E+00 ug/kg 7.3E+00 7.3E+00 3.2E-09 1.4E-09 2.3E-08 1.0E-08 3.E-08 -- -- 7.4E-09 3.3E-09 -- -- --
09B027 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 3.6E-09 1.6E-09 2.7E-09 1.2E-09 4.E-09 -- -- 8.5E-09 3.8E-09 -- -- --
09B027 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene 6.6E+00 ug/kg 7.3E-01 7.3E-01 2.3E-09 1.0E-09 1.7E-09 7.6E-10 2.E-09 -- -- 5.4E-09 2.4E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.0E-08 1.3E-08 4.E-08 -- -- -- -- -- -- --
Exposure Point Total 5.E-07
09B028 Metals
09B028 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 2.5E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.9E-03 0.0E+00 5.9E-03 6.E-03
09B028 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B028 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 1.1E-07 2.0E-07 1.6E-07 3.1E-07 5.E-07 3.0E-04 3.0E-04 2.5E-07 4.8E-07 8.2E-04 1.6E-03 2.E-03
09B028 Copper 1.9E+01 mg/kg -- -- 0.0E+00 3.0E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.0E-06 0.0E+00 1.7E-04 2.E-04
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene 5.3E+00 ug/kg 7.3E-01 7.3E-01 1.9E-09 8.4E-10 1.4E-09 6.1E-10 2.E-09 -- -- 4.3E-09 1.9E-09 -- -- --
09B028 Benzo(a)pyrene 4.6E+00 ug/kg 7.3E+00 7.3E+00 1.6E-09 7.3E-10 1.2E-08 5.3E-09 2.E-08 -- -- 3.8E-09 1.7E-09 -- -- --
09B028 Benzo(b)fluoranthene 5.0E+00 ug/kg 7.3E-01 7.3E-01 1.8E-09 7.9E-10 1.3E-09 5.8E-10 2.E-09 -- -- 4.1E-09 1.8E-09 -- -- --
09B028 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B028 Indeno(1,2,3-cd)pyrene 4.6E+00 ug/kg 7.3E-01 7.3E-01 1.6E-09 7.3E-10 1.2E-09 5.3E-10 2.E-09 -- -- 3.8E-09 1.7E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.6E-08 7.0E-09 2.E-08 -- -- -- -- -- -- --
Exposure Point Total 5.E-07
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TABLE 5-10.
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B001 Metals
B001 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 2.6E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.0E-03 0.0E+00 6.0E-03 6.E-03
B001 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B001 Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 1.8E-07 3.5E-07 2.7E-07 5.3E-07 8.E-07 3.0E-04 3.0E-04 4.2E-07 8.3E-07 1.4E-03 2.8E-03 4.E-03
B001 Copper 1.9E+01 mg/kg -- -- 0.0E+00 3.0E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.1E-06 0.0E+00 1.8E-04 2.E-04
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene 6.5E+00 ug/kg 7.3E-01 7.3E-01 2.3E-09 1.0E-09 1.7E-09 7.5E-10 2.E-09 -- -- 5.3E-09 2.4E-09 -- -- --
B001 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 4.9E-09 2.2E-09 3.6E-08 1.6E-08 5.E-08 -- -- 1.1E-08 5.2E-09 -- -- --
B001 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 4.2E-09 1.9E-09 3.1E-09 1.4E-09 4.E-09 -- -- 9.8E-09 4.4E-09 -- -- --
B001 Dibenzo(a,h)anthracene 2.2E+00 ug/kg 7.3E+00 7.3E+00 7.7E-10 3.5E-10 5.6E-09 2.5E-09 8.E-09 -- -- 1.8E-09 8.1E-10 -- -- --
B001 Indeno(1,2,3-cd)pyrene 9.7E+00 ug/kg 7.3E-01 7.3E-01 3.4E-09 1.5E-09 2.5E-09 1.1E-09 4.E-09 -- -- 7.9E-09 3.6E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.9E-08 2.2E-08 7.E-08 -- -- -- -- -- -- --
Exposure Point Total 9.E-07
B003 Metals
B003 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 3.0E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.9E-03 0.0E+00 6.9E-03 7.E-03
B003 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B003 Arsenic 2.5E+00 mg/kg 1.5E+00 1.5E+00 2.1E-07 4.0E-07 3.1E-07 6.0E-07 9.E-07 3.0E-04 3.0E-04 4.8E-07 9.3E-07 1.6E-03 3.1E-03 5.E-03
B003 Copper 2.0E+01 mg/kg -- -- 0.0E+00 3.1E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.3E-06 0.0E+00 1.8E-04 2.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 7.4E-08 3.3E-08 5.4E-08 2.4E-08 8.E-08 -- -- 1.7E-07 7.7E-08 -- -- --
B003 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.3E-07 5.7E-08 9.2E-07 4.1E-07 1.E-06 -- -- 2.9E-07 1.3E-07 -- -- --
B003 Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.1E-07 4.9E-08 7.9E-08 3.6E-08 1.E-07 -- -- 2.5E-07 1.1E-07 -- -- --
B003 Dibenzo(a,h)anthracene 3.3E+01 ug/kg 7.3E+00 7.3E+00 1.2E-08 5.2E-09 8.4E-08 3.8E-08 1.E-07 -- -- 2.7E-08 1.2E-08 -- -- --
B003 Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 9.8E-08 4.4E-08 7.2E-08 3.2E-08 1.E-07 -- -- 2.3E-07 1.0E-07 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.2E-06 5.4E-07 2.E-06 -- -- -- -- -- -- --
Exposure Point Total 3.E-06
B005 Metals
B005 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 2.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.4E-03 0.0E+00 5.4E-03 5.E-03
B005 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B005 Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 2.6E-07 5.1E-07 4.0E-07 7.7E-07 1.E-06 3.0E-04 3.0E-04 6.2E-07 1.2E-06 2.1E-03 4.0E-03 6.E-03
B005 Copper 1.4E+01 mg/kg -- -- 0.0E+00 2.3E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 5.3E-06 0.0E+00 1.3E-04 1.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.2E-08 2.0E-08 8.9E-09 3.E-08 -- -- 6.3E-08 2.8E-08 -- -- --
B005 Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 5.3E-08 2.4E-08 3.8E-07 1.7E-07 6.E-07 -- -- 1.2E-07 5.5E-08 -- -- --
B005 Benzo(b)fluoranthene 1.2E+02 ug/kg 7.3E-01 7.3E-01 4.2E-08 1.9E-08 3.1E-08 1.4E-08 4.E-08 -- -- 9.8E-08 4.4E-08 -- -- --
B005 Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 5.3E-09 2.4E-09 3.8E-08 1.7E-08 6.E-08 -- -- 1.2E-08 5.5E-09 -- -- --
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TABLE 5-10.
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B005 Indeno(1,2,3-cd)pyrene 1.3E+02 ug/kg 7.3E-01 7.3E-01 4.6E-08 2.0E-08 3.3E-08 1.5E-08 5.E-08 -- -- 1.1E-07 4.8E-08 -- -- --
Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.1E-07 2.3E-07 7.E-07 -- -- -- -- -- -- --

Exposure Point Total 2.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  
EPA/600/R-93/089.  July 1993.
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TABLE 5-11.
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

03B031 Metals
03B031 Aluminum 2.2E+04 mg/kg -- -- 0.0E+00 2.1E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.6E-03 0.0E+00 1.6E-03 2.E-03
03B031 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B031 Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 7.3E-09 3.1E-08 1.1E-08 4.6E-08 6.E-08 3.0E-04 3.0E-04 5.7E-08 2.4E-07 1.9E-04 7.9E-04 1.E-03
03B031 Copper 2.3E+01 mg/kg -- -- 0.0E+00 2.2E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.7E-06 0.0E+00 4.2E-05 4.E-05
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 7.3E-01 3.8E-10 3.6E-10 2.8E-10 2.7E-10 5.E-10 -- -- 2.9E-09 2.8E-09 -- -- --
03B031 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 5.3E-10 5.1E-10 3.8E-09 3.7E-09 8.E-09 -- -- 4.1E-09 3.9E-09 -- -- --
03B031 Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 3.5E-10 3.3E-10 2.5E-10 2.4E-10 5.E-10 -- -- 2.7E-09 2.6E-09 -- -- --
03B031 Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 1.2E-10 1.1E-10 8.7E-10 8.4E-10 2.E-09 -- -- 9.3E-10 8.9E-10 -- -- --
03B031 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 4.7E-10 4.5E-10 3.4E-10 3.3E-10 7.E-10 -- -- 3.6E-09 3.5E-09 -- -- --

Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 5.6E-09 5.4E-09 1.E-08 -- -- -- -- -- -- --
Exposure Point Total 7.E-08
03B033 Metals
03B033 Aluminum 1.4E+04 mg/kg -- -- 0.0E+00 1.3E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.0E-03 0.0E+00 1.0E-03 1.E-03
03B033 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B033 Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 9.2E-09 3.8E-08 1.4E-08 5.7E-08 7.E-08 3.0E-04 3.0E-04 7.1E-08 3.0E-07 2.4E-04 9.9E-04 1.E-03
03B033 Copper 1.6E+01 mg/kg -- -- 0.0E+00 1.5E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.2E-06 0.0E+00 2.9E-05 3.E-05
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene 5.2E+00 ug/kg 7.3E-01 7.3E-01 5.2E-11 5.0E-11 3.8E-11 3.6E-11 7.E-11 -- -- 4.0E-10 3.9E-10 -- -- --
03B033 Benzo(a)pyrene 5.2E+00 ug/kg 7.3E+00 7.3E+00 5.2E-11 5.0E-11 3.8E-10 3.6E-10 7.E-10 -- -- 4.0E-10 3.9E-10 -- -- --
03B033 Benzo(b)fluoranthene 5.2E+00 ug/kg 7.3E-01 7.3E-01 5.2E-11 5.0E-11 3.8E-11 3.6E-11 7.E-11 -- -- 4.0E-10 3.9E-10 -- -- --
03B033 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B033 Indeno(1,2,3-cd)pyrene 6.4E+00 ug/kg 7.3E-01 7.3E-01 6.3E-11 6.1E-11 4.6E-11 4.5E-11 9.E-11 -- -- 4.9E-10 4.8E-10 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.0E-10 4.8E-10 1.E-09 -- -- -- -- -- -- --
Exposure Point Total 7.E-08
04B023 Metals
04B023 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.2E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 9.1E-04 0.0E+00 9.1E-04 9.E-04
04B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 2.9E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 2.2E-08 0.0E+00 5.6E-05 6.E-05
04B023 Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 6.2E-09 2.6E-08 9.3E-09 3.9E-08 5.E-08 3.0E-04 3.0E-04 4.8E-08 2.0E-07 1.6E-04 6.7E-04 8.E-04
04B023 Copper 3.3E+01 mg/kg -- -- 0.0E+00 3.2E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.5E-06 0.0E+00 6.2E-05 6.E-05
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 2.6E-10 2.5E-10 1.9E-10 1.8E-10 4.E-10 -- -- 2.0E-09 1.9E-09 -- -- --
04B023 Benzo(a)pyrene 4.2E+01 ug/kg 7.3E+00 7.3E+00 4.2E-10 4.0E-10 3.0E-09 2.9E-09 6.E-09 -- -- 3.2E-09 3.1E-09 -- -- --
04B023 Benzo(b)fluoranthene 3.3E+01 ug/kg 7.3E-01 7.3E-01 3.3E-10 3.2E-10 2.4E-10 2.3E-10 5.E-10 -- -- 2.5E-09 2.5E-09 -- -- --
04B023 Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 1.4E-10 1.3E-10 1.0E-09 9.8E-10 2.E-09 -- -- 1.1E-09 1.0E-09 -- -- --
04B023 Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 3.8E-10 3.6E-10 2.8E-10 2.7E-10 5.E-10 -- -- 2.9E-09 2.8E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.8E-09 4.6E-09 9.E-09 -- -- -- -- -- -- --
Exposure Point Total 6.E-08

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-11.
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

04B024 Metals
04B024 Aluminum 2.1E+04 mg/kg -- -- 0.0E+00 2.0E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.6E-03 0.0E+00 1.6E-03 2.E-03
04B024 Antimony 1.3E+01 mg/kg -- -- 0.0E+00 1.2E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 9.7E-07 0.0E+00 2.4E-03 2.E-03
04B024 Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 1.1E-08 4.5E-08 1.6E-08 6.7E-08 8.E-08 3.0E-04 3.0E-04 8.4E-08 3.5E-07 2.8E-04 1.2E-03 1.E-03
04B024 Copper 1.9E+02 mg/kg -- -- 0.0E+00 1.9E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.4E-05 0.0E+00 3.6E-04 4.E-04
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 1.8E-09 1.7E-09 1.3E-09 1.3E-09 3.E-09 -- -- 1.4E-08 1.3E-08 -- -- --
04B024 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 3.6E-09 3.4E-09 2.6E-08 2.5E-08 5.E-08 -- -- 2.8E-08 2.7E-08 -- -- --
04B024 Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 3.0E-09 2.9E-09 2.2E-09 2.1E-09 4.E-09 -- -- 2.3E-08 2.2E-08 -- -- --
04B024 Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 2.3E-10 2.2E-10 1.7E-09 1.6E-09 3.E-09 -- -- 1.8E-09 1.7E-09 -- -- --
04B024 Indeno(1,2,3-cd)pyrene 2.2E+02 ug/kg 7.3E-01 7.3E-01 2.2E-09 2.1E-09 1.6E-09 1.5E-09 3.E-09 -- -- 1.7E-08 1.6E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.3E-08 3.2E-08 6.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-07
05B018 Metals
05B018 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 1.8E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.4E-03 0.0E+00 1.4E-03 1.E-03
05B018 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 1.9E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.5E-08 0.0E+00 3.7E-05 4.E-05
05B018 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 5.5E-09 2.3E-08 8.2E-09 3.4E-08 4.E-08 3.0E-04 3.0E-04 4.3E-08 1.8E-07 1.4E-04 5.9E-04 7.E-04
05B018 Copper 1.1E+02 mg/kg -- -- 0.0E+00 1.0E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 8.0E-06 0.0E+00 2.0E-04 2.E-04
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene 7.2E+01 ug/kg 7.3E-01 7.3E-01 7.1E-10 6.9E-10 5.2E-10 5.0E-10 1.E-09 -- -- 5.6E-09 5.4E-09 -- -- --
05B018 Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 8.5E-10 8.2E-10 6.2E-09 6.0E-09 1.E-08 -- -- 6.6E-09 6.4E-09 -- -- --
05B018 Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 9.9E-10 9.6E-10 7.2E-10 7.0E-10 1.E-09 -- -- 7.7E-09 7.4E-09 -- -- --
05B018 Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 2.6E-10 2.5E-10 1.9E-09 1.8E-09 4.E-09 -- -- 2.0E-09 1.9E-09 -- -- --
05B018 Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 3.9E-10 3.7E-10 2.8E-10 2.7E-10 6.E-10 -- -- 3.0E-09 2.9E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.6E-09 9.3E-09 2.E-08 -- -- -- -- -- -- --
Exposure Point Total 6.E-08
06B022 Metals
06B022 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.5E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-03 0.0E+00 1.1E-03 1.E-03
06B022 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 2.9E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 2.2E-08 0.0E+00 5.6E-05 6.E-05
06B022 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 6.0E-09 2.5E-08 8.9E-09 3.7E-08 5.E-08 3.0E-04 3.0E-04 4.6E-08 1.9E-07 1.5E-04 6.4E-04 8.E-04
06B022 Copper 4.3E+01 mg/kg -- -- 0.0E+00 4.1E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.2E-06 0.0E+00 7.9E-05 8.E-05
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene 4.8E+00 ug/kg 7.3E-01 7.3E-01 4.8E-11 4.6E-11 3.5E-11 3.4E-11 7.E-11 -- -- 3.7E-10 3.6E-10 -- -- --
06B022 Benzo(a)pyrene 4.4E+00 ug/kg 7.3E+00 7.3E+00 4.4E-11 4.2E-11 3.2E-10 3.1E-10 6.E-10 -- -- 3.4E-10 3.3E-10 -- -- --
06B022 Benzo(b)fluoranthene 5.6E+00 ug/kg 7.3E-01 7.3E-01 5.6E-11 5.4E-11 4.1E-11 3.9E-11 8.E-11 -- -- 4.3E-10 4.2E-10 -- -- --
06B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene 4.8E+00 ug/kg 7.3E-01 7.3E-01 4.8E-11 4.6E-11 3.5E-11 3.4E-11 7.E-11 -- -- 3.7E-10 3.6E-10 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.3E-10 4.1E-10 8.E-10 -- -- -- -- -- -- --
Exposure Point Total 5.E-08
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TABLE 5-11.
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

06B026 Metals
06B026 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.2E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 9.1E-04 0.0E+00 9.1E-04 9.E-04
06B026 Antimony 8.0E-01 mg/kg -- -- 0.0E+00 7.6E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 5.9E-08 0.0E+00 1.5E-04 1.E-04
06B026 Arsenic 1.7E+00 mg/kg 1.5E+00 1.5E+00 3.9E-09 1.6E-08 5.8E-09 2.4E-08 3.E-08 3.0E-04 3.0E-04 3.0E-08 1.3E-07 1.0E-04 4.2E-04 5.E-04
06B026 Copper 2.0E+01 mg/kg -- -- 0.0E+00 1.9E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-06 0.0E+00 3.7E-05 4.E-05
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene 7.9E+00 ug/kg 7.3E-01 7.3E-01 7.8E-11 7.6E-11 5.7E-11 5.5E-11 1.E-10 -- -- 6.1E-10 5.9E-10 -- -- --
06B026 Benzo(a)pyrene 6.4E+00 ug/kg 7.3E+00 7.3E+00 6.3E-11 6.1E-11 4.6E-10 4.5E-10 9.E-10 -- -- 4.9E-10 4.8E-10 -- -- --
06B026 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 9.9E-11 9.6E-11 7.2E-11 7.0E-11 1.E-10 -- -- 7.7E-10 7.4E-10 -- -- --
06B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B026 Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 1.1E-10 1.1E-10 8.0E-11 7.7E-11 2.E-10 -- -- 8.5E-10 8.2E-10 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.7E-10 6.5E-10 1.E-09 -- -- -- -- -- -- --
Exposure Point Total 3.E-08
06B030 Metals
06B030 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 1.7E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.3E-03 0.0E+00 1.3E-03 1.E-03
06B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
06B030 Arsenic 9.9E+00 mg/kg 1.5E+00 1.5E+00 2.3E-08 9.5E-08 3.4E-08 1.4E-07 2.E-07 3.0E-04 3.0E-04 1.8E-07 7.4E-07 5.9E-04 2.5E-03 3.E-03
06B030 Copper 6.1E+02 mg/kg -- -- 0.0E+00 5.8E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.5E-05 0.0E+00 1.1E-03 1.E-03
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 4.5E-10 4.3E-10 3.3E-10 3.1E-10 6.E-10 -- -- 3.5E-09 3.3E-09 -- -- --
06B030 Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 6.5E-10 6.3E-10 4.8E-09 4.6E-09 9.E-09 -- -- 5.1E-09 4.9E-09 -- -- --
06B030 Benzo(b)fluoranthene 8.1E+01 ug/kg 7.3E-01 7.3E-01 8.0E-10 7.7E-10 5.9E-10 5.7E-10 1.E-09 -- -- 6.2E-09 6.0E-09 -- -- --
06B030 Dibenzo(a,h)anthracene 5.0E+00 ug/kg 7.3E+00 7.3E+00 5.0E-11 4.8E-11 3.6E-10 3.5E-10 7.E-10 -- -- 3.9E-10 3.7E-10 -- -- --
06B030 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 4.7E-10 4.5E-10 3.4E-10 3.3E-10 7.E-10 -- -- 3.6E-09 3.5E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.4E-09 6.2E-09 1.E-08 -- -- -- -- -- -- --
Exposure Point Total 2.E-07
09B024 Metals
09B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.5E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-03 0.0E+00 1.1E-03 1.E-03
09B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B024 Arsenic 1.1E+00 mg/kg 1.5E+00 1.5E+00 2.5E-09 1.1E-08 3.8E-09 1.6E-08 2.E-08 3.0E-04 3.0E-04 2.0E-08 8.2E-08 6.5E-05 2.7E-04 3.E-04
09B024 Copper 1.8E+01 mg/kg -- -- 0.0E+00 1.7E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.4E-06 0.0E+00 3.4E-05 3.E-05
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 1.8E-10 1.7E-10 1.3E-10 1.3E-10 3.E-10 -- -- 1.4E-09 1.3E-09 -- -- --
09B024 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 1.4E-10 1.3E-10 1.0E-09 9.8E-10 2.E-09 -- -- 1.1E-09 1.0E-09 -- -- --
09B024 Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 9.6E-11 9.3E-11 7.0E-11 6.8E-11 1.E-10 -- -- 7.5E-10 7.2E-10 -- -- --
09B024 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 2.5E-11 2.4E-11 1.8E-10 1.7E-10 4.E-10 -- -- 1.9E-10 1.9E-10 -- -- --
09B024 Indeno(1,2,3-cd)pyrene 8.7E+00 ug/kg 7.3E-01 7.3E-01 8.6E-11 8.3E-11 6.3E-11 6.1E-11 1.E-10 -- -- 6.7E-10 6.5E-10 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.5E-09 1.4E-09 3.E-09 -- -- -- -- -- -- --
Exposure Point Total 2.E-08
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TABLE 5-11.
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

09B026 Metals
09B026 Aluminum 1.1E+04 mg/kg -- -- 0.0E+00 1.1E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 8.4E-04 0.0E+00 8.4E-04 8.E-04
09B026 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B026 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 5.5E-09 2.3E-08 8.2E-09 3.4E-08 4.E-08 3.0E-04 3.0E-04 4.3E-08 1.8E-07 1.4E-04 5.9E-04 7.E-04
09B026 Copper 1.8E+01 mg/kg -- -- 0.0E+00 1.7E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.4E-06 0.0E+00 3.4E-05 3.E-05
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(a)pyrene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(b)fluoranthene 2.1E+00 ug/kg 7.3E-01 7.3E-01 2.1E-11 2.0E-11 1.5E-11 1.5E-11 3.E-11 -- -- 1.6E-10 1.6E-10 -- -- --
09B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.5E-11 1.5E-11 3.E-11 -- -- -- -- -- -- --
Exposure Point Total 4.E-08
09B027 Metals
09B027 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 1.8E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.4E-03 0.0E+00 1.4E-03 1.E-03
09B027 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 1.9E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.5E-08 0.0E+00 3.7E-05 4.E-05
09B027 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 3.1E-09 1.3E-08 4.6E-09 1.9E-08 2.E-08 3.0E-04 3.0E-04 2.4E-08 9.9E-08 7.9E-05 3.3E-04 4.E-04
09B027 Copper 2.3E+01 mg/kg -- -- 0.0E+00 2.2E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.7E-06 0.0E+00 4.2E-05 4.E-05
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene 7.7E+00 ug/kg 7.3E-01 7.3E-01 7.6E-11 7.3E-11 5.6E-11 5.4E-11 1.E-10 -- -- 5.9E-10 5.7E-10 -- -- --
09B027 Benzo(a)pyrene 7.0E+00 ug/kg 7.3E+00 7.3E+00 6.9E-11 6.6E-11 5.0E-10 4.9E-10 1.E-09 -- -- 5.4E-10 5.2E-10 -- -- --
09B027 Benzo(b)fluoranthene 8.8E+00 ug/kg 7.3E-01 7.3E-01 8.7E-11 8.4E-11 6.4E-11 6.1E-11 1.E-10 -- -- 6.8E-10 6.5E-10 -- -- --
09B027 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene 5.6E+00 ug/kg 7.3E-01 7.3E-01 5.6E-11 5.4E-11 4.1E-11 3.9E-11 8.E-11 -- -- 4.3E-10 4.2E-10 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.6E-10 6.4E-10 1.E-09 -- -- -- -- -- -- --
Exposure Point Total 3.E-08
09B028 Metals
09B028 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 1.5E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.2E-03 0.0E+00 1.2E-03 1.E-03
09B028 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B028 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 3.0E-09 1.2E-08 4.5E-09 1.9E-08 2.E-08 3.0E-04 3.0E-04 2.3E-08 9.7E-08 7.7E-05 3.2E-04 4.E-04
09B028 Copper 1.9E+01 mg/kg -- -- 0.0E+00 1.8E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.4E-06 0.0E+00 3.5E-05 4.E-05
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene 5.3E+00 ug/kg 7.3E-01 7.3E-01 5.3E-11 5.1E-11 3.8E-11 3.7E-11 8.E-11 -- -- 4.1E-10 3.9E-10 -- -- --
09B028 Benzo(a)pyrene 4.6E+00 ug/kg 7.3E+00 7.3E+00 4.6E-11 4.4E-11 3.3E-10 3.2E-10 7.E-10 -- -- 3.5E-10 3.4E-10 -- -- --
09B028 Benzo(b)fluoranthene 5.0E+00 ug/kg 7.3E-01 7.3E-01 5.0E-11 4.8E-11 3.6E-11 3.5E-11 7.E-11 -- -- 3.9E-10 3.7E-10 -- -- --
09B028 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B028 Indeno(1,2,3-cd)pyrene 4.6E+00 ug/kg 7.3E-01 7.3E-01 4.6E-11 4.4E-11 3.3E-11 3.2E-11 7.E-11 -- -- 3.5E-10 3.4E-10 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.4E-10 4.3E-10 9.E-10 -- -- -- -- -- -- --
Exposure Point Total 2.E-08
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TABLE 5-11.
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B001 Metals
B001 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 1.6E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.2E-03 0.0E+00 1.2E-03 1.E-03
B001 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B001 Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 5.2E-09 2.2E-08 7.7E-09 3.2E-08 4.E-08 3.0E-04 3.0E-04 4.0E-08 1.7E-07 1.3E-04 5.6E-04 7.E-04
B001 Copper 1.9E+01 mg/kg -- -- 0.0E+00 1.8E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.4E-06 0.0E+00 3.6E-05 4.E-05
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene 6.5E+00 ug/kg 7.3E-01 7.3E-01 6.4E-11 6.2E-11 4.7E-11 4.5E-11 9.E-11 -- -- 5.0E-10 4.8E-10 -- -- --
B001 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 1.4E-10 1.3E-10 1.0E-09 9.8E-10 2.E-09 -- -- 1.1E-09 1.0E-09 -- -- --
B001 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 1.2E-10 1.1E-10 8.7E-11 8.4E-11 2.E-10 -- -- 9.3E-10 8.9E-10 -- -- --
B001 Dibenzo(a,h)anthracene 2.2E+00 ug/kg 7.3E+00 7.3E+00 2.2E-11 2.1E-11 1.6E-10 1.5E-10 3.E-10 -- -- 1.7E-10 1.6E-10 -- -- --
B001 Indeno(1,2,3-cd)pyrene 9.7E+00 ug/kg 7.3E-01 7.3E-01 9.6E-11 9.3E-11 7.0E-11 6.8E-11 1.E-10 -- -- 7.5E-10 7.2E-10 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.4E-09 1.3E-09 3.E-09 -- -- -- -- -- -- --
Exposure Point Total 4.E-08
B003 Metals
B003 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 1.8E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.4E-03 0.0E+00 1.4E-03 1.E-03
B003 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B003 Arsenic 2.5E+00 mg/kg 1.5E+00 1.5E+00 5.8E-09 2.4E-08 8.7E-09 3.6E-08 5.E-08 3.0E-04 3.0E-04 4.5E-08 1.9E-07 1.5E-04 6.3E-04 8.E-04
B003 Copper 2.0E+01 mg/kg -- -- 0.0E+00 1.9E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-06 0.0E+00 3.7E-05 4.E-05
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 2.0E-09 1.5E-09 1.5E-09 3.E-09 -- -- 1.6E-08 1.6E-08 -- -- --
B003 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 3.6E-09 3.4E-09 2.6E-08 2.5E-08 5.E-08 -- -- 2.8E-08 2.7E-08 -- -- --
B003 Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 3.1E-09 3.0E-09 2.2E-09 2.2E-09 4.E-09 -- -- 2.4E-08 2.3E-08 -- -- --
B003 Dibenzo(a,h)anthracene 3.3E+01 ug/kg 7.3E+00 7.3E+00 3.3E-10 3.2E-10 2.4E-09 2.3E-09 5.E-09 -- -- 2.5E-09 2.5E-09 -- -- --
B003 Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 2.8E-09 2.7E-09 2.0E-09 2.0E-09 4.E-09 -- -- 2.2E-08 2.1E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.4E-08 3.3E-08 7.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-07
B005 Metals
B005 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.4E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-03 0.0E+00 1.1E-03 1.E-03
B005 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B005 Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 7.5E-09 3.1E-08 1.1E-08 4.7E-08 6.E-08 3.0E-04 3.0E-04 5.8E-08 2.4E-07 1.9E-04 8.1E-04 1.E-03
B005 Copper 1.4E+01 mg/kg -- -- 0.0E+00 1.4E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.1E-06 0.0E+00 2.7E-05 3.E-05
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 7.6E-10 7.4E-10 5.6E-10 5.4E-10 1.E-09 -- -- 5.9E-09 5.7E-09 -- -- --
B005 Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 1.5E-09 1.4E-09 1.1E-08 1.0E-08 2.E-08 -- -- 1.2E-08 1.1E-08 -- -- --
B005 Benzo(b)fluoranthene 1.2E+02 ug/kg 7.3E-01 7.3E-01 1.2E-09 1.1E-09 8.7E-10 8.4E-10 2.E-09 -- -- 9.3E-09 8.9E-09 -- -- --
B005 Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 1.5E-10 1.4E-10 1.1E-09 1.0E-09 2.E-09 -- -- 1.2E-09 1.1E-09 -- -- --
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TABLE 5-11.
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B005 Indeno(1,2,3-cd)pyrene 1.3E+02 ug/kg 7.3E-01 7.3E-01 1.3E-09 1.2E-09 9.4E-10 9.1E-10 2.E-09 -- -- 1.0E-08 9.7E-09 -- -- --
Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.4E-08 1.4E-08 3.E-08 -- -- -- -- -- -- --

Exposure Point Total 9.E-08

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  
EPA/600/R-93/089.  July 1993.
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TABLE 5-12.
Calculation of Endpoint-Specific Hazard Indices- Adult Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

03B031 Metals
03B031 Aluminum 8.E-03 8.E-03
03B031 Antimony NA NA
03B031 Arsenic 6.E-03 6.E-03
03B031 Copper 2.E-04 2.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene --
03B031 Benzo(a)pyrene --
03B031 Benzo(b)fluoranthene --
03B031 Dibenzo(a,h)anthracene --
03B031 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 6.E-03 2.E-04 8.E-03
03B033 Metals
03B033 Aluminum 5.E-03 5.E-03
03B033 Antimony NA NA
03B033 Arsenic 7.E-03 7.E-03
03B033 Copper 1.E-04 1.E-04
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene --
03B033 Benzo(a)pyrene --
03B033 Benzo(b)fluoranthene --
03B033 Dibenzo(a,h)anthracene ND
03B033 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 7.E-03 1.E-04 5.E-03
04B023 Metals
04B023 Aluminum 4.E-03 4.E-03
04B023 Antimony 3.E-04 3.E-04
04B023 Arsenic 5.E-03 5.E-03
04B023 Copper 3.E-04 3.E-04
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene --
04B023 Benzo(a)pyrene --
04B023 Benzo(b)fluoranthene --
04B023 Dibenzo(a,h)anthracene --
04B023 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 5.E-03 3.E-04 4.E-03

Endpoint-specific Hazard Indices
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TABLE 5-12.
Calculation of Endpoint-Specific Hazard Indices- Adult Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

04B024 Metals
04B024 Aluminum 8.E-03 8.E-03
04B024 Antimony 1.E-02 1.E-02
04B024 Arsenic 9.E-03 9.E-03
04B024 Copper 2.E-03 2.E-03
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene --
04B024 Benzo(a)pyrene --
04B024 Benzo(b)fluoranthene --
04B024 Dibenzo(a,h)anthracene --
04B024 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 9.E-03 2.E-03 8.E-03
05B018 Metals
05B018 Aluminum 7.E-03 7.E-03
05B018 Antimony 2.E-04 2.E-04
05B018 Arsenic 4.E-03 4.E-03
05B018 Copper 1.E-03 1.E-03
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene --
05B018 Benzo(a)pyrene --
05B018 Benzo(b)fluoranthene --
05B018 Dibenzo(a,h)anthracene --
05B018 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 2.E-04 4.E-03 1.E-03 7.E-03
06B022 Metals
06B022 Aluminum 6.E-03 6.E-03
06B022 Antimony 3.E-04 3.E-04
06B022 Arsenic 5.E-03 5.E-03
06B022 Copper 4.E-04 4.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene --
06B022 Benzo(a)pyrene --
06B022 Benzo(b)fluoranthene --
06B022 Dibenzo(a,h)anthracene ND
06B022 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 5.E-03 4.E-04 6.E-03
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TABLE 5-12.
Calculation of Endpoint-Specific Hazard Indices- Adult Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

06B026 Metals
06B026 Aluminum 5.E-03 5.E-03
06B026 Antimony 7.E-04 7.E-04
06B026 Arsenic 3.E-03 3.E-03
06B026 Copper 2.E-04 2.E-04
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene --
06B026 Benzo(a)pyrene --
06B026 Benzo(b)fluoranthene --
06B026 Dibenzo(a,h)anthracene ND
06B026 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 7.E-04 3.E-03 2.E-04 5.E-03
06B030 Metals
06B030 Aluminum 6.E-03 6.E-03
06B030 Antimony NA NA
06B030 Arsenic 2.E-02 2.E-02
06B030 Copper 6.E-03 6.E-03
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene --
06B030 Benzo(a)pyrene --
06B030 Benzo(b)fluoranthene --
06B030 Dibenzo(a,h)anthracene --
06B030 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 6.E-03 6.E-03
09B024 Metals
09B024 Aluminum 6.E-03 6.E-03
09B024 Antimony NA NA
09B024 Arsenic 2.E-03 2.E-03
09B024 Copper 2.E-04 2.E-04
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene --
09B024 Benzo(a)pyrene --
09B024 Benzo(b)fluoranthene --
09B024 Dibenzo(a,h)anthracene --
09B024 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 2.E-04 6.E-03
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TABLE 5-12.
Calculation of Endpoint-Specific Hazard Indices- Adult Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

09B026 Metals
09B026 Aluminum 4.E-03 4.E-03
09B026 Antimony NA NA
09B026 Arsenic 4.E-03 4.E-03
09B026 Copper 2.E-04 2.E-04
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND
09B026 Benzo(a)pyrene ND
09B026 Benzo(b)fluoranthene --
09B026 Dibenzo(a,h)anthracene ND
09B026 Indeno(1,2,3-cd)pyrene ND

Total Carcinogenic PAHs --
Exposure Point Total 4.E-03 2.E-04 4.E-03
09B027 Metals
09B027 Aluminum 7.E-03 7.E-03
09B027 Antimony 2.E-04 2.E-04
09B027 Arsenic 3.E-03 3.E-03
09B027 Copper 2.E-04 2.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene --
09B027 Benzo(a)pyrene --
09B027 Benzo(b)fluoranthene --
09B027 Dibenzo(a,h)anthracene ND
09B027 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 2.E-04 3.E-03 2.E-04 7.E-03
09B028 Metals
09B028 Aluminum 6.E-03 6.E-03
09B028 Antimony NA NA
09B028 Arsenic 2.E-03 2.E-03
09B028 Copper 2.E-04 2.E-04
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene --
09B028 Benzo(a)pyrene --
09B028 Benzo(b)fluoranthene --
09B028 Dibenzo(a,h)anthracene ND
09B028 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 2.E-04 6.E-03
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TABLE 5-12.
Calculation of Endpoint-Specific Hazard Indices- Adult Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B001 Metals
B001 Aluminum 6.E-03 6.E-03
B001 Antimony ND ND
B001 Arsenic 4.E-03 4.E-03
B001 Copper 2.E-04 2.E-04
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene --
B001 Benzo(a)pyrene --
B001 Benzo(b)fluoranthene --
B001 Dibenzo(a,h)anthracene --
B001 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 4.E-03 2.E-04 6.E-03
B003 Metals
B003 Aluminum 7.E-03 7.E-03
B003 Antimony ND ND
B003 Arsenic 5.E-03 5.E-03
B003 Copper 2.E-04 2.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene --
B003 Benzo(a)pyrene --
B003 Benzo(b)fluoranthene --
B003 Dibenzo(a,h)anthracene --
B003 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 5.E-03 2.E-04 7.E-03
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TABLE 5-12.
Calculation of Endpoint-Specific Hazard Indices- Adult Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B005 Metals
B005 Aluminum 5.E-03 5.E-03
B005 Antimony ND ND
B005 Arsenic 6.E-03 6.E-03
B005 Copper 1.E-04 1.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene --
B005 Benzo(a)pyrene --
B005 Benzo(b)fluoranthene --
B005 Dibenzo(a,h)anthracene --
B005 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 6.E-03 1.E-04 5.E-03

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-13
Calculation of Endpoint-Specific Hazard Indices- Adult Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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03B031 Metals
03B031 Aluminum 2.E-03 2.E-03
03B031 Antimony NA NA
03B031 Arsenic 1.E-03 1.E-03
03B031 Copper 4.E-05 4.E-05
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene --
03B031 Benzo(a)pyrene --
03B031 Benzo(b)fluoranthene --
03B031 Dibenzo(a,h)anthracene --
03B031 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 1.E-03 4.E-05 2.E-03
03B033 Metals
03B033 Aluminum 1.E-03 1.E-03
03B033 Antimony NA NA
03B033 Arsenic 1.E-03 1.E-03
03B033 Copper 3.E-05 3.E-05
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene --
03B033 Benzo(a)pyrene --
03B033 Benzo(b)fluoranthene --
03B033 Dibenzo(a,h)anthracene ND
03B033 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 1.E-03 3.E-05 1.E-03
04B023 Metals
04B023 Aluminum 9.E-04 9.E-04
04B023 Antimony 6.E-05 6.E-05
04B023 Arsenic 8.E-04 8.E-04
04B023 Copper 6.E-05 6.E-05
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene --
04B023 Benzo(a)pyrene --
04B023 Benzo(b)fluoranthene --
04B023 Dibenzo(a,h)anthracene --
04B023 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 6.E-05 8.E-04 6.E-05 9.E-04

Endpoint-specific Hazard Indices
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TABLE 5-13
Calculation of Endpoint-Specific Hazard Indices- Adult Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

04B024 Metals
04B024 Aluminum 2.E-03 2.E-03
04B024 Antimony 2.E-03 2.E-03
04B024 Arsenic 1.E-03 1.E-03
04B024 Copper 4.E-04 4.E-04
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene --
04B024 Benzo(a)pyrene --
04B024 Benzo(b)fluoranthene --
04B024 Dibenzo(a,h)anthracene --
04B024 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 1.E-03 4.E-04 2.E-03
05B018 Metals
05B018 Aluminum 1.E-03 1.E-03
05B018 Antimony 4.E-05 4.E-05
05B018 Arsenic 7.E-04 7.E-04
05B018 Copper 2.E-04 2.E-04
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene --
05B018 Benzo(a)pyrene --
05B018 Benzo(b)fluoranthene --
05B018 Dibenzo(a,h)anthracene --
05B018 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 4.E-05 7.E-04 2.E-04 1.E-03
06B022 Metals
06B022 Aluminum 1.E-03 1.E-03
06B022 Antimony 6.E-05 6.E-05
06B022 Arsenic 8.E-04 8.E-04
06B022 Copper 8.E-05 8.E-05
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene --
06B022 Benzo(a)pyrene --
06B022 Benzo(b)fluoranthene --
06B022 Dibenzo(a,h)anthracene ND
06B022 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 6.E-05 8.E-04 8.E-05 1.E-03
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TABLE 5-13
Calculation of Endpoint-Specific Hazard Indices- Adult Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

06B026 Metals
06B026 Aluminum 9.E-04 9.E-04
06B026 Antimony 1.E-04 1.E-04
06B026 Arsenic 5.E-04 5.E-04
06B026 Copper 4.E-05 4.E-05
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene --
06B026 Benzo(a)pyrene --
06B026 Benzo(b)fluoranthene --
06B026 Dibenzo(a,h)anthracene ND
06B026 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 1.E-04 5.E-04 4.E-05 9.E-04
06B030 Metals
06B030 Aluminum 1.E-03 1.E-03
06B030 Antimony NA NA
06B030 Arsenic 3.E-03 3.E-03
06B030 Copper 1.E-03 1.E-03
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene --
06B030 Benzo(a)pyrene --
06B030 Benzo(b)fluoranthene --
06B030 Dibenzo(a,h)anthracene --
06B030 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 3.E-03 1.E-03 1.E-03
09B024 Metals
09B024 Aluminum 1.E-03 1.E-03
09B024 Antimony NA NA
09B024 Arsenic 3.E-04 3.E-04
09B024 Copper 3.E-05 3.E-05
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene --
09B024 Benzo(a)pyrene --
09B024 Benzo(b)fluoranthene --
09B024 Dibenzo(a,h)anthracene --
09B024 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 3.E-05 1.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 3 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-13
Calculation of Endpoint-Specific Hazard Indices- Adult Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

09B026 Metals
09B026 Aluminum 8.E-04 8.E-04
09B026 Antimony NA NA
09B026 Arsenic 7.E-04 7.E-04
09B026 Copper 3.E-05 3.E-05
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND
09B026 Benzo(a)pyrene ND
09B026 Benzo(b)fluoranthene --
09B026 Dibenzo(a,h)anthracene ND
09B026 Indeno(1,2,3-cd)pyrene ND

Total Carcinogenic PAHs --
Exposure Point Total 7.E-04 3.E-05 8.E-04
09B027 Metals
09B027 Aluminum 1.E-03 1.E-03
09B027 Antimony 4.E-05 4.E-05
09B027 Arsenic 4.E-04 4.E-04
09B027 Copper 4.E-05 4.E-05
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene --
09B027 Benzo(a)pyrene --
09B027 Benzo(b)fluoranthene --
09B027 Dibenzo(a,h)anthracene ND
09B027 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 4.E-05 4.E-04 4.E-05 1.E-03
09B028 Metals
09B028 Aluminum 1.E-03 1.E-03
09B028 Antimony NA NA
09B028 Arsenic 4.E-04 4.E-04
09B028 Copper 4.E-05 4.E-05
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene --
09B028 Benzo(a)pyrene --
09B028 Benzo(b)fluoranthene --
09B028 Dibenzo(a,h)anthracene ND
09B028 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 4.E-04 4.E-05 1.E-03
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TABLE 5-13
Calculation of Endpoint-Specific Hazard Indices- Adult Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B001 Metals
B001 Aluminum 1.E-03 1.E-03
B001 Antimony ND ND
B001 Arsenic 7.E-04 7.E-04
B001 Copper 4.E-05 4.E-05
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene --
B001 Benzo(a)pyrene --
B001 Benzo(b)fluoranthene --
B001 Dibenzo(a,h)anthracene --
B001 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 7.E-04 4.E-05 1.E-03
B003 Metals
B003 Aluminum 1.E-03 1.E-03
B003 Antimony ND ND
B003 Arsenic 8.E-04 8.E-04
B003 Copper 4.E-05 4.E-05
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene --
B003 Benzo(a)pyrene --
B003 Benzo(b)fluoranthene --
B003 Dibenzo(a,h)anthracene --
B003 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 8.E-04 4.E-05 1.E-03
B005 Metals
B005 Aluminum 1.E-03 1.E-03
B005 Antimony ND ND
B005 Arsenic 1.E-03 1.E-03
B005 Copper 3.E-05 3.E-05
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene --
B005 Benzo(a)pyrene --
B005 Benzo(b)fluoranthene --
B005 Dibenzo(a,h)anthracene --
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TABLE 5-13
Calculation of Endpoint-Specific Hazard Indices- Adult Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Adult Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B005 Indeno(1,2,3-cd)pyrene --
Total Carcinogenic PAHs --

Exposure Point Total 1.E-03 3.E-05 1.E-03

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-14.
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

03B031 Metals
03B031 Aluminum 2.2E+04 mg/kg -- -- 0.0E+00 6.5E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.6E-02 0.0E+00 7.6E-02 8.E-02
03B031 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B031 Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 1.3E-06 9.4E-07 2.0E-06 1.4E-06 3.E-06 3.0E-04 3.0E-04 1.5E-05 1.1E-05 5.1E-02 3.7E-02 9.E-02
03B031 Copper 2.3E+01 mg/kg -- -- 0.0E+00 6.7E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.8E-05 0.0E+00 2.0E-03 2.E-03
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 7.3E-01 6.7E-08 1.1E-08 4.9E-08 8.2E-09 6.E-08 -- -- 7.8E-07 1.3E-07 -- -- --
03B031 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 9.4E-08 1.6E-08 6.8E-07 1.1E-07 8.E-07 -- -- 1.1E-06 1.8E-07 -- -- --
03B031 Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 6.2E-08 1.0E-08 4.5E-08 7.5E-09 5.E-08 -- -- 7.2E-07 1.2E-07 -- -- --
03B031 Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 2.1E-08 3.5E-09 1.5E-07 2.6E-08 2.E-07 -- -- 2.5E-07 4.1E-08 -- -- --
03B031 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 8.3E-08 1.4E-08 6.1E-08 1.0E-08 7.E-08 -- -- 9.7E-07 1.6E-07 -- -- --

Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 9.9E-07 1.7E-07 1.E-06 -- -- -- -- -- -- --
Exposure Point Total 5.E-06
03B033 Metals
03B033 Aluminum 1.4E+04 mg/kg -- -- 0.0E+00 4.1E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.8E-02 0.0E+00 4.8E-02 5.E-02
03B033 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B033 Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 1.6E-06 1.2E-06 2.4E-06 1.8E-06 4.E-06 3.0E-04 3.0E-04 1.9E-05 1.4E-05 6.3E-02 4.6E-02 1.E-01
03B033 Copper 1.6E+01 mg/kg -- -- 0.0E+00 4.7E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 5.4E-05 0.0E+00 1.4E-03 1.E-03
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene 5.2E+00 ug/kg 7.3E-01 7.3E-01 9.2E-09 1.5E-09 6.7E-09 1.1E-09 8.E-09 -- -- 1.1E-07 1.8E-08 -- -- --
03B033 Benzo(a)pyrene 5.2E+00 ug/kg 7.3E+00 7.3E+00 9.2E-09 1.5E-09 6.7E-08 1.1E-08 8.E-08 -- -- 1.1E-07 1.8E-08 -- -- --
03B033 Benzo(b)fluoranthene 5.2E+00 ug/kg 7.3E-01 7.3E-01 9.2E-09 1.5E-09 6.7E-09 1.1E-09 8.E-09 -- -- 1.1E-07 1.8E-08 -- -- --
03B033 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B033 Indeno(1,2,3-cd)pyrene 6.4E+00 ug/kg 7.3E-01 7.3E-01 1.1E-08 1.9E-09 8.3E-09 1.4E-09 1.E-08 -- -- 1.3E-07 2.2E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.9E-08 1.5E-08 1.E-07 -- -- -- -- -- -- --
Exposure Point Total 4.E-06
04B023 Metals
04B023 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 3.6E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.2E-02 0.0E+00 4.2E-02 4.E-02
04B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 8.8E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.0E-06 0.0E+00 2.6E-03 3.E-03
04B023 Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 1.1E-06 7.9E-07 1.7E-06 1.2E-06 3.E-06 3.0E-04 3.0E-04 1.3E-05 9.3E-06 4.3E-02 3.1E-02 7.E-02
04B023 Copper 3.3E+01 mg/kg -- -- 0.0E+00 9.8E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.1E-04 0.0E+00 2.9E-03 3.E-03
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 4.6E-08 7.7E-09 3.4E-08 5.6E-09 4.E-08 -- -- 5.4E-07 8.9E-08 -- -- --
04B023 Benzo(a)pyrene 4.2E+01 ug/kg 7.3E+00 7.3E+00 7.4E-08 1.2E-08 5.4E-07 9.0E-08 6.E-07 -- -- 8.7E-07 1.4E-07 -- -- --
04B023 Benzo(b)fluoranthene 3.3E+01 ug/kg 7.3E-01 7.3E-01 5.8E-08 9.7E-09 4.3E-08 7.1E-09 5.E-08 -- -- 6.8E-07 1.1E-07 -- -- --
04B023 Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 2.5E-08 4.1E-09 1.8E-07 3.0E-08 2.E-07 -- -- 2.9E-07 4.8E-08 -- -- --
04B023 Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 6.7E-08 1.1E-08 4.9E-08 8.2E-09 6.E-08 -- -- 7.8E-07 1.3E-07 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.5E-07 1.4E-07 1.E-06 -- -- -- -- -- -- --
Exposure Point Total 4.E-06

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-14.
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

04B024 Metals
04B024 Aluminum 2.1E+04 mg/kg -- -- 0.0E+00 6.2E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.2E-02 0.0E+00 7.2E-02 7.E-02
04B024 Antimony 1.3E+01 mg/kg -- -- 0.0E+00 3.8E-06 -- -- -- 6.0E-05 4.0E-04 0.0E+00 4.5E-05 0.0E+00 1.1E-01 1.E-01
04B024 Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 1.9E-06 1.4E-06 2.9E-06 2.1E-06 5.E-06 3.0E-04 3.0E-04 2.2E-05 1.6E-05 7.5E-02 5.4E-02 1.E-01
04B024 Copper 1.9E+02 mg/kg -- -- 0.0E+00 5.7E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.7E-04 0.0E+00 1.7E-02 2.E-02
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 3.2E-07 5.3E-08 2.3E-07 3.9E-08 3.E-07 -- -- 3.7E-06 6.2E-07 -- -- --
04B024 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 6.4E-07 1.1E-07 4.6E-06 7.7E-07 5.E-06 -- -- 7.4E-06 1.2E-06 -- -- --
04B024 Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 5.3E-07 8.8E-08 3.9E-07 6.4E-08 5.E-07 -- -- 6.2E-06 1.0E-06 -- -- --
04B024 Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 4.1E-08 6.8E-09 3.0E-07 4.9E-08 3.E-07 -- -- 4.7E-07 7.9E-08 -- -- --
04B024 Indeno(1,2,3-cd)pyrene 2.2E+02 ug/kg 7.3E-01 7.3E-01 3.9E-07 6.5E-08 2.8E-07 4.7E-08 3.E-07 -- -- 4.5E-06 7.6E-07 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.8E-06 9.7E-07 7.E-06 -- -- -- -- -- -- --
Exposure Point Total 1.E-05
05B018 Metals
05B018 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 5.5E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.5E-02 0.0E+00 6.5E-02 6.E-02
05B018 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 5.9E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 6.9E-07 0.0E+00 1.7E-03 2.E-03
05B018 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 9.8E-07 7.1E-07 1.5E-06 1.1E-06 3.E-06 3.0E-04 3.0E-04 1.1E-05 8.2E-06 3.8E-02 2.7E-02 7.E-02
05B018 Copper 1.1E+02 mg/kg -- -- 0.0E+00 3.2E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.7E-04 0.0E+00 9.3E-03 9.E-03
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene 7.2E+01 ug/kg 7.3E-01 7.3E-01 1.3E-07 2.1E-08 9.3E-08 1.5E-08 1.E-07 -- -- 1.5E-06 2.5E-07 -- -- --
05B018 Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 1.5E-07 2.5E-08 1.1E-06 1.8E-07 1.E-06 -- -- 1.8E-06 3.0E-07 -- -- --
05B018 Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 1.8E-07 2.9E-08 1.3E-07 2.1E-08 2.E-07 -- -- 2.1E-06 3.4E-07 -- -- --
05B018 Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 4.6E-08 7.7E-09 3.4E-07 5.6E-08 4.E-07 -- -- 5.4E-07 8.9E-08 -- -- --
05B018 Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 6.9E-08 1.1E-08 5.0E-08 8.4E-09 6.E-08 -- -- 8.0E-07 1.3E-07 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.7E-06 2.9E-07 2.E-06 -- -- -- -- -- -- --
Exposure Point Total 5.E-06
06B022 Metals
06B022 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 4.5E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.3E-02 0.0E+00 5.3E-02 5.E-02
06B022 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 8.8E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.0E-06 0.0E+00 2.6E-03 3.E-03
06B022 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 1.1E-06 7.7E-07 1.6E-06 1.1E-06 3.E-06 3.0E-04 3.0E-04 1.2E-05 8.9E-06 4.1E-02 3.0E-02 7.E-02
06B022 Copper 4.3E+01 mg/kg -- -- 0.0E+00 1.3E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-04 0.0E+00 3.7E-03 4.E-03
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene 4.8E+00 ug/kg 7.3E-01 7.3E-01 8.5E-09 1.4E-09 6.2E-09 1.0E-09 7.E-09 -- -- 9.9E-08 1.6E-08 -- -- --
06B022 Benzo(a)pyrene 4.4E+00 ug/kg 7.3E+00 7.3E+00 7.8E-09 1.3E-09 5.7E-08 9.5E-09 7.E-08 -- -- 9.1E-08 1.5E-08 -- -- --
06B022 Benzo(b)fluoranthene 5.6E+00 ug/kg 7.3E-01 7.3E-01 9.9E-09 1.6E-09 7.2E-09 1.2E-09 8.E-09 -- -- 1.2E-07 1.9E-08 -- -- --
06B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene 4.8E+00 ug/kg 7.3E-01 7.3E-01 8.5E-09 1.4E-09 6.2E-09 1.0E-09 7.E-09 -- -- 9.9E-08 1.6E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.6E-08 1.3E-08 9.E-08 -- -- -- -- -- -- --
Exposure Point Total 3.E-06
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TABLE 5-14.
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

06B026 Metals
06B026 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 3.6E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.2E-02 0.0E+00 4.2E-02 4.E-02
06B026 Antimony 8.0E-01 mg/kg -- -- 0.0E+00 2.4E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 2.7E-06 0.0E+00 6.9E-03 7.E-03
06B026 Arsenic 1.7E+00 mg/kg 1.5E+00 1.5E+00 6.9E-07 5.0E-07 1.0E-06 7.5E-07 2.E-06 3.0E-04 3.0E-04 8.1E-06 5.8E-06 2.7E-02 1.9E-02 5.E-02
06B026 Copper 2.0E+01 mg/kg -- -- 0.0E+00 5.9E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.8E-05 0.0E+00 1.7E-03 2.E-03
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene 7.9E+00 ug/kg 7.3E-01 7.3E-01 1.4E-08 2.3E-09 1.0E-08 1.7E-09 1.E-08 -- -- 1.6E-07 2.7E-08 -- -- --
06B026 Benzo(a)pyrene 6.4E+00 ug/kg 7.3E+00 7.3E+00 1.1E-08 1.9E-09 8.3E-08 1.4E-08 1.E-07 -- -- 1.3E-07 2.2E-08 -- -- --
06B026 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 1.8E-08 2.9E-09 1.3E-08 2.1E-09 2.E-08 -- -- 2.1E-07 3.4E-08 -- -- --
06B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B026 Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 1.9E-08 3.2E-09 1.4E-08 2.4E-09 2.E-08 -- -- 2.3E-07 3.8E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.2E-07 2.0E-08 1.E-07 -- -- -- -- -- -- --
Exposure Point Total 2.E-06
06B030 Metals
06B030 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 5.2E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.0E-02 0.0E+00 6.0E-02 6.E-02
06B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
06B030 Arsenic 9.9E+00 mg/kg 1.5E+00 1.5E+00 4.0E-06 2.9E-06 6.1E-06 4.4E-06 1.E-05 3.0E-04 3.0E-04 4.7E-05 3.4E-05 1.6E-01 1.1E-01 3.E-01
06B030 Copper 6.1E+02 mg/kg -- -- 0.0E+00 1.8E-04 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.1E-03 0.0E+00 5.2E-02 5.E-02
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 8.0E-08 1.3E-08 5.8E-08 9.7E-09 7.E-08 -- -- 9.3E-07 1.5E-07 -- -- --
06B030 Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 1.2E-07 1.9E-08 8.5E-07 1.4E-07 1.E-06 -- -- 1.4E-06 2.3E-07 -- -- --
06B030 Benzo(b)fluoranthene 8.1E+01 ug/kg 7.3E-01 7.3E-01 1.4E-07 2.4E-08 1.0E-07 1.7E-08 1.E-07 -- -- 1.7E-06 2.8E-07 -- -- --
06B030 Dibenzo(a,h)anthracene 5.0E+00 ug/kg 7.3E+00 7.3E+00 8.8E-09 1.5E-09 6.5E-08 1.1E-08 8.E-08 -- -- 1.0E-07 1.7E-08 -- -- --
06B030 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 8.3E-08 1.4E-08 6.1E-08 1.0E-08 7.E-08 -- -- 9.7E-07 1.6E-07 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.1E-06 1.9E-07 1.E-06 -- -- -- -- -- -- --
Exposure Point Total 1.E-05
09B024 Metals
09B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 4.5E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.3E-02 0.0E+00 5.3E-02 5.E-02
09B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B024 Arsenic 1.1E+00 mg/kg 1.5E+00 1.5E+00 4.5E-07 3.2E-07 6.7E-07 4.9E-07 1.E-06 3.0E-04 3.0E-04 5.2E-06 3.8E-06 1.7E-02 1.3E-02 3.E-02
09B024 Copper 1.8E+01 mg/kg -- -- 0.0E+00 5.4E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.2E-05 0.0E+00 1.6E-03 2.E-03
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 3.2E-08 5.3E-09 2.3E-08 3.9E-09 3.E-08 -- -- 3.7E-07 6.2E-08 -- -- --
09B024 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 2.5E-08 4.1E-09 1.8E-07 3.0E-08 2.E-07 -- -- 2.9E-07 4.8E-08 -- -- --
09B024 Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 1.7E-08 2.9E-09 1.3E-08 2.1E-09 1.E-08 -- -- 2.0E-07 3.3E-08 -- -- --
09B024 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 4.4E-09 7.4E-10 3.2E-08 5.4E-09 4.E-08 -- -- 5.2E-08 8.6E-09 -- -- --
09B024 Indeno(1,2,3-cd)pyrene 8.7E+00 ug/kg 7.3E-01 7.3E-01 1.5E-08 2.6E-09 1.1E-08 1.9E-09 1.E-08 -- -- 1.8E-07 3.0E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.6E-07 4.3E-08 3.E-07 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
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TABLE 5-14.
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

09B026 Metals
09B026 Aluminum 1.1E+04 mg/kg -- -- 0.0E+00 3.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 3.9E-02 0.0E+00 3.9E-02 4.E-02
09B026 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B026 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 9.8E-07 7.1E-07 1.5E-06 1.1E-06 3.E-06 3.0E-04 3.0E-04 1.1E-05 8.2E-06 3.8E-02 2.7E-02 7.E-02
09B026 Copper 1.8E+01 mg/kg -- -- 0.0E+00 5.4E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.3E-05 0.0E+00 1.6E-03 2.E-03
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(a)pyrene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(b)fluoranthene 2.1E+00 ug/kg 7.3E-01 7.3E-01 3.7E-09 6.2E-10 2.7E-09 4.5E-10 3.E-09 -- -- 4.3E-08 7.2E-09 -- -- --
09B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.7E-09 4.5E-10 3.E-09 -- -- -- -- -- -- --
Exposure Point Total 3.E-06
09B027 Metals
09B027 Aluminum 2.0E+04 mg/kg -- -- 0.0E+00 5.8E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.8E-02 0.0E+00 6.8E-02 7.E-02
09B027 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 5.9E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 6.9E-07 0.0E+00 1.7E-03 2.E-03
09B027 Arsenic 1.4E+00 mg/kg 1.5E+00 1.5E+00 5.7E-07 4.1E-07 8.6E-07 6.2E-07 1.E-06 3.0E-04 3.0E-04 6.7E-06 4.8E-06 2.2E-02 1.6E-02 4.E-02
09B027 Copper 2.4E+01 mg/kg -- -- 0.0E+00 7.1E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 8.2E-05 0.0E+00 2.1E-03 2.E-03
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene 9.8E+00 ug/kg 7.3E-01 7.3E-01 1.7E-08 2.9E-09 1.3E-08 2.1E-09 1.E-08 -- -- 2.0E-07 3.4E-08 -- -- --
09B027 Benzo(a)pyrene 9.0E+00 ug/kg 7.3E+00 7.3E+00 1.6E-08 2.6E-09 1.2E-07 1.9E-08 1.E-07 -- -- 1.9E-07 3.1E-08 -- -- --
09B027 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 1.8E-08 3.1E-09 1.3E-08 2.2E-09 2.E-08 -- -- 2.1E-07 3.6E-08 -- -- --
09B027 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene 6.6E+00 ug/kg 7.3E-01 7.3E-01 1.2E-08 1.9E-09 8.5E-09 1.4E-09 1.E-08 -- -- 1.4E-07 2.3E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.5E-07 2.5E-08 2.E-07 -- -- -- -- -- -- --
Exposure Point Total 2.E-06
09B028 Metals
09B028 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 4.7E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.5E-02 0.0E+00 5.5E-02 5.E-02
09B028 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B028 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 5.3E-07 3.8E-07 8.0E-07 5.7E-07 1.E-06 3.0E-04 3.0E-04 6.2E-06 4.5E-06 2.1E-02 1.5E-02 4.E-02
09B028 Copper 1.9E+01 mg/kg -- -- 0.0E+00 5.6E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.5E-05 0.0E+00 1.6E-03 2.E-03
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene 5.3E+00 ug/kg 7.3E-01 7.3E-01 9.4E-09 1.6E-09 6.8E-09 1.1E-09 8.E-09 -- -- 1.1E-07 1.8E-08 -- -- --
09B028 Benzo(a)pyrene 4.6E+00 ug/kg 7.3E+00 7.3E+00 8.1E-09 1.4E-09 5.9E-08 9.9E-09 7.E-08 -- -- 9.5E-08 1.6E-08 -- -- --
09B028 Benzo(b)fluoranthene 5.0E+00 ug/kg 7.3E-01 7.3E-01 8.8E-09 1.5E-09 6.5E-09 1.1E-09 8.E-09 -- -- 1.0E-07 1.7E-08 -- -- --
09B028 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B028 Indeno(1,2,3-cd)pyrene 4.6E+00 ug/kg 7.3E-01 7.3E-01 8.1E-09 1.4E-09 5.9E-09 9.9E-10 7.E-09 -- -- 9.5E-08 1.6E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.9E-08 1.3E-08 9.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
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TABLE 5-14.
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B001 Metals
B001 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 4.8E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.6E-02 0.0E+00 5.6E-02 6.E-02
B001 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B001 Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 9.2E-07 6.6E-07 1.4E-06 9.9E-07 2.E-06 3.0E-04 3.0E-04 1.1E-05 7.7E-06 3.6E-02 2.6E-02 6.E-02
B001 Copper 1.9E+01 mg/kg -- -- 0.0E+00 5.7E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.6E-05 0.0E+00 1.7E-03 2.E-03
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene 6.5E+00 ug/kg 7.3E-01 7.3E-01 1.1E-08 1.9E-09 8.4E-09 1.4E-09 1.E-08 -- -- 1.3E-07 2.2E-08 -- -- --
B001 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 2.5E-08 4.1E-09 1.8E-07 3.0E-08 2.E-07 -- -- 2.9E-07 4.8E-08 -- -- --
B001 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 2.1E-08 3.5E-09 1.5E-08 2.6E-09 2.E-08 -- -- 2.5E-07 4.1E-08 -- -- --
B001 Dibenzo(a,h)anthracene 2.2E+00 ug/kg 7.3E+00 7.3E+00 3.9E-09 6.5E-10 2.8E-08 4.7E-09 3.E-08 -- -- 4.5E-08 7.6E-09 -- -- --
B001 Indeno(1,2,3-cd)pyrene 9.7E+00 ug/kg 7.3E-01 7.3E-01 1.7E-08 2.9E-09 1.3E-08 2.1E-09 1.E-08 -- -- 2.0E-07 3.3E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.5E-07 4.1E-08 3.E-07 -- -- -- -- -- -- --
Exposure Point Total 3.E-06
B003 Metals
B003 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 5.5E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.5E-02 0.0E+00 6.5E-02 6.E-02
B003 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B003 Arsenic 2.5E+00 mg/kg 1.5E+00 1.5E+00 1.0E-06 7.5E-07 1.6E-06 1.1E-06 3.E-06 3.0E-04 3.0E-04 1.2E-05 8.7E-06 4.0E-02 2.9E-02 7.E-02
B003 Copper 2.0E+01 mg/kg -- -- 0.0E+00 5.8E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.8E-05 0.0E+00 1.7E-03 2.E-03
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 3.7E-07 6.2E-08 2.7E-07 4.5E-08 3.E-07 -- -- 4.3E-06 7.2E-07 -- -- --
B003 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 6.4E-07 1.1E-07 4.6E-06 7.7E-07 5.E-06 -- -- 7.4E-06 1.2E-06 -- -- --
B003 Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 5.5E-07 9.1E-08 4.0E-07 6.7E-08 5.E-07 -- -- 6.4E-06 1.1E-06 -- -- --
B003 Dibenzo(a,h)anthracene 3.3E+01 ug/kg 7.3E+00 7.3E+00 5.8E-08 9.7E-09 4.3E-07 7.1E-08 5.E-07 -- -- 6.8E-07 1.1E-07 -- -- --
B003 Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 4.9E-07 8.2E-08 3.6E-07 6.0E-08 4.E-07 -- -- 5.8E-06 9.6E-07 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.1E-06 1.0E-06 7.E-06 -- -- -- -- -- -- --
Exposure Point Total 1.E-05
B005 Metals
B005 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 4.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.0E-02 0.0E+00 5.0E-02 5.E-02
B005 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B005 Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 1.3E-06 9.6E-07 2.0E-06 1.4E-06 3.E-06 3.0E-04 3.0E-04 1.6E-05 1.1E-05 5.2E-02 3.7E-02 9.E-02
B005 Copper 1.4E+01 mg/kg -- -- 0.0E+00 4.2E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.9E-05 0.0E+00 1.2E-03 1.E-03
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 1.4E-07 2.3E-08 9.9E-08 1.7E-08 1.E-07 -- -- 1.6E-06 2.6E-07 -- -- --
B005 Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 2.7E-07 4.4E-08 1.9E-06 3.2E-07 2.E-06 -- -- 3.1E-06 5.2E-07 -- -- --
B005 Benzo(b)fluoranthene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.1E-07 3.5E-08 1.5E-07 2.6E-08 2.E-07 -- -- 2.5E-06 4.1E-07 -- -- --
B005 Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 2.7E-08 4.4E-09 1.9E-07 3.2E-08 2.E-07 -- -- 3.1E-07 5.2E-08 -- -- --
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TABLE 5-14.
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B005 Indeno(1,2,3-cd)pyrene 1.3E+02 ug/kg 7.3E-01 7.3E-01 2.3E-07 3.8E-08 1.7E-07 2.8E-08 2.E-07 -- -- 2.7E-06 4.5E-07 -- -- --
Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.6E-06 4.2E-07 3.E-06 -- -- -- -- -- -- --

Exposure Point Total 6.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  
EPA/600/R-93/089.  July 1993.
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TABLE 5-15.
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

03B031 Metals
03B031 Aluminum 2.2E+04 mg/kg -- -- 0.0E+00 1.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.5E-02 0.0E+00 1.5E-02 2.E-02
03B031 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B031 Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 3.2E-08 1.9E-07 4.8E-08 2.9E-07 3.E-07 3.0E-04 3.0E-04 3.7E-07 2.2E-06 1.2E-03 7.4E-03 9.E-03
03B031 Copper 2.3E+01 mg/kg -- -- 0.0E+00 1.4E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.6E-05 0.0E+00 4.0E-04 4.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 7.3E-01 1.6E-09 2.3E-09 1.2E-09 1.7E-09 3.E-09 -- -- 1.9E-08 2.6E-08 -- -- --
03B031 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 2.3E-09 3.2E-09 1.7E-08 2.3E-08 4.E-08 -- -- 2.7E-08 3.7E-08 -- -- --
03B031 Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 1.5E-09 2.1E-09 1.1E-09 1.5E-09 3.E-09 -- -- 1.8E-08 2.4E-08 -- -- --
03B031 Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 5.2E-10 7.1E-10 3.8E-09 5.2E-09 9.E-09 -- -- 6.1E-09 8.3E-09 -- -- --
03B031 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 2.0E-09 2.8E-09 1.5E-09 2.0E-09 4.E-09 -- -- 2.4E-08 3.3E-08 -- -- --

Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 2.4E-08 3.3E-08 6.E-08 -- -- -- -- -- -- --
Exposure Point Total 4.E-07
03B033 Metals
03B033 Aluminum 1.4E+04 mg/kg -- -- 0.0E+00 8.3E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 9.7E-03 0.0E+00 9.7E-03 1.E-02
03B033 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B033 Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 4.0E-08 2.4E-07 6.0E-08 3.6E-07 4.E-07 3.0E-04 3.0E-04 4.7E-07 2.8E-06 1.6E-03 9.3E-03 1.E-02
03B033 Copper 1.6E+01 mg/kg -- -- 0.0E+00 9.4E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.1E-05 0.0E+00 2.7E-04 3.E-04
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene 5.2E+00 ug/kg 7.3E-01 7.3E-01 2.3E-10 3.1E-10 1.6E-10 2.3E-10 4.E-10 -- -- 2.6E-09 3.6E-09 -- -- --
03B033 Benzo(a)pyrene 5.2E+00 ug/kg 7.3E+00 7.3E+00 2.3E-10 3.1E-10 1.6E-09 2.3E-09 4.E-09 -- -- 2.6E-09 3.6E-09 -- -- --
03B033 Benzo(b)fluoranthene 5.2E+00 ug/kg 7.3E-01 7.3E-01 2.3E-10 3.1E-10 1.6E-10 2.3E-10 4.E-10 -- -- 2.6E-09 3.6E-09 -- -- --
03B033 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B033 Indeno(1,2,3-cd)pyrene 6.4E+00 ug/kg 7.3E-01 7.3E-01 2.8E-10 3.8E-10 2.0E-10 2.8E-10 5.E-10 -- -- 3.2E-09 4.4E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.2E-09 3.0E-09 5.E-09 -- -- -- -- -- -- --
Exposure Point Total 4.E-07
04B023 Metals
04B023 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 7.3E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 8.5E-03 0.0E+00 8.5E-03 8.E-03
04B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 1.8E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 2.1E-07 0.0E+00 5.2E-04 5.E-04
04B023 Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 2.7E-08 1.6E-07 4.0E-08 2.4E-07 3.E-07 3.0E-04 3.0E-04 3.1E-07 1.9E-06 1.0E-03 6.2E-03 7.E-03
04B023 Copper 3.3E+01 mg/kg -- -- 0.0E+00 2.0E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.3E-05 0.0E+00 5.8E-04 6.E-04
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 1.1E-09 1.5E-09 8.2E-10 1.1E-09 2.E-09 -- -- 1.3E-08 1.8E-08 -- -- --
04B023 Benzo(a)pyrene 4.2E+01 ug/kg 7.3E+00 7.3E+00 1.8E-09 2.5E-09 1.3E-08 1.8E-08 3.E-08 -- -- 2.1E-08 2.9E-08 -- -- --
04B023 Benzo(b)fluoranthene 3.3E+01 ug/kg 7.3E-01 7.3E-01 1.4E-09 2.0E-09 1.0E-09 1.4E-09 2.E-09 -- -- 1.7E-08 2.3E-08 -- -- --
04B023 Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 6.1E-10 8.3E-10 4.4E-09 6.1E-09 1.E-08 -- -- 7.1E-09 9.7E-09 -- -- --
04B023 Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 1.6E-09 2.3E-09 1.2E-09 1.7E-09 3.E-09 -- -- 1.9E-08 2.6E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.1E-08 2.9E-08 5.E-08 -- -- -- -- -- -- --
Exposure Point Total 3.E-07

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-15.
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

04B024 Metals
04B024 Aluminum 2.1E+04 mg/kg -- -- 0.0E+00 1.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.5E-02 0.0E+00 1.5E-02 1.E-02
04B024 Antimony 1.3E+01 mg/kg -- -- 0.0E+00 7.7E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 9.0E-06 0.0E+00 2.3E-02 2.E-02
04B024 Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 4.7E-08 2.8E-07 7.0E-08 4.2E-07 5.E-07 3.0E-04 3.0E-04 5.5E-07 3.3E-06 1.8E-03 1.1E-02 1.E-02
04B024 Copper 1.9E+02 mg/kg -- -- 0.0E+00 1.2E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.3E-04 0.0E+00 3.4E-03 3.E-03
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 7.8E-09 1.1E-08 5.7E-09 7.8E-09 1.E-08 -- -- 9.1E-08 1.2E-07 -- -- --
04B024 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.6E-08 2.1E-08 1.1E-07 1.6E-07 3.E-07 -- -- 1.8E-07 2.5E-07 -- -- --
04B024 Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.3E-08 1.8E-08 9.5E-09 1.3E-08 2.E-08 -- -- 1.5E-07 2.1E-07 -- -- --
04B024 Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 1.0E-09 1.4E-09 7.3E-09 1.0E-08 2.E-08 -- -- 1.2E-08 1.6E-08 -- -- --
04B024 Indeno(1,2,3-cd)pyrene 2.2E+02 ug/kg 7.3E-01 7.3E-01 9.5E-09 1.3E-08 7.0E-09 9.6E-09 2.E-08 -- -- 1.1E-07 1.5E-07 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.4E-07 2.0E-07 3.E-07 -- -- -- -- -- -- --
Exposure Point Total 8.E-07
05B018 Metals
05B018 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 1.1E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.3E-02 0.0E+00 1.3E-02 1.E-02
05B018 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 1.2E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.4E-07 0.0E+00 3.5E-04 3.E-04
05B018 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 2.4E-08 1.4E-07 3.6E-08 2.1E-07 3.E-07 3.0E-04 3.0E-04 2.8E-07 1.7E-06 9.3E-04 5.6E-03 6.E-03
05B018 Copper 1.1E+02 mg/kg -- -- 0.0E+00 6.4E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.5E-05 0.0E+00 1.9E-03 2.E-03
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene 7.2E+01 ug/kg 7.3E-01 7.3E-01 3.1E-09 4.3E-09 2.3E-09 3.1E-09 5.E-09 -- -- 3.6E-08 5.0E-08 -- -- --
05B018 Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 3.7E-09 5.1E-09 2.7E-08 3.7E-08 6.E-08 -- -- 4.3E-08 6.0E-08 -- -- --
05B018 Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 4.3E-09 5.9E-09 3.2E-09 4.3E-09 8.E-09 -- -- 5.1E-08 6.9E-08 -- -- --
05B018 Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 1.1E-09 1.5E-09 8.2E-09 1.1E-08 2.E-08 -- -- 1.3E-08 1.8E-08 -- -- --
05B018 Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 1.7E-09 2.3E-09 1.2E-09 1.7E-09 3.E-09 -- -- 2.0E-08 2.7E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.2E-08 5.8E-08 1.E-07 -- -- -- -- -- -- --
Exposure Point Total 4.E-07
06B022 Metals
06B022 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 9.2E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-02 0.0E+00 1.1E-02 1.E-02
06B022 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 1.8E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 2.1E-07 0.0E+00 5.2E-04 5.E-04
06B022 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 2.6E-08 1.5E-07 3.9E-08 2.3E-07 3.E-07 3.0E-04 3.0E-04 3.0E-07 1.8E-06 1.0E-03 6.0E-03 7.E-03
06B022 Copper 4.3E+01 mg/kg -- -- 0.0E+00 2.5E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.0E-05 0.0E+00 7.4E-04 7.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene 4.8E+00 ug/kg 7.3E-01 7.3E-01 2.1E-10 2.9E-10 1.5E-10 2.1E-10 4.E-10 -- -- 2.4E-09 3.3E-09 -- -- --
06B022 Benzo(a)pyrene 4.4E+00 ug/kg 7.3E+00 7.3E+00 1.9E-10 2.6E-10 1.4E-09 1.9E-09 3.E-09 -- -- 2.2E-09 3.1E-09 -- -- --
06B022 Benzo(b)fluoranthene 5.6E+00 ug/kg 7.3E-01 7.3E-01 2.4E-10 3.3E-10 1.8E-10 2.4E-10 4.E-10 -- -- 2.8E-09 3.9E-09 -- -- --
06B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene 4.8E+00 ug/kg 7.3E-01 7.3E-01 2.1E-10 2.9E-10 1.5E-10 2.1E-10 4.E-10 -- -- 2.4E-09 3.3E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.9E-09 2.6E-09 4.E-09 -- -- -- -- -- -- --
Exposure Point Total 3.E-07
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TABLE 5-15.
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

06B026 Metals
06B026 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 7.3E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 8.5E-03 0.0E+00 8.5E-03 9.E-03
06B026 Antimony 8.0E-01 mg/kg -- -- 0.0E+00 4.8E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 5.6E-07 0.0E+00 1.4E-03 1.E-03
06B026 Arsenic 1.7E+00 mg/kg 1.5E+00 1.5E+00 1.7E-08 1.0E-07 2.5E-08 1.5E-07 2.E-07 3.0E-04 3.0E-04 2.0E-07 1.2E-06 6.6E-04 3.9E-03 5.E-03
06B026 Copper 2.0E+01 mg/kg -- -- 0.0E+00 1.2E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.4E-05 0.0E+00 3.5E-04 3.E-04
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene 7.9E+00 ug/kg 7.3E-01 7.3E-01 3.4E-10 4.7E-10 2.5E-10 3.4E-10 6.E-10 -- -- 4.0E-09 5.5E-09 -- -- --
06B026 Benzo(a)pyrene 6.4E+00 ug/kg 7.3E+00 7.3E+00 2.8E-10 3.8E-10 2.0E-09 2.8E-09 5.E-09 -- -- 3.2E-09 4.4E-09 -- -- --
06B026 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 4.3E-10 5.9E-10 3.2E-10 4.3E-10 8.E-10 -- -- 5.1E-09 6.9E-09 -- -- --
06B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B026 Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 4.8E-10 6.5E-10 3.5E-10 4.8E-10 8.E-10 -- -- 5.6E-09 7.6E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.9E-09 4.0E-09 7.E-09 -- -- -- -- -- -- --
Exposure Point Total 2.E-07
06B030 Metals
06B030 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 1.0E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.2E-02 0.0E+00 1.2E-02 1.E-02
06B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
06B030 Arsenic 9.9E+00 mg/kg 1.5E+00 1.5E+00 9.9E-08 5.9E-07 1.5E-07 8.8E-07 1.E-06 3.0E-04 3.0E-04 1.2E-06 6.9E-06 3.8E-03 2.3E-02 3.E-02
06B030 Copper 6.1E+02 mg/kg -- -- 0.0E+00 3.6E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.2E-04 0.0E+00 1.1E-02 1.E-02
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 1.9E-09 2.7E-09 1.4E-09 2.0E-09 3.E-09 -- -- 2.3E-08 3.1E-08 -- -- --
06B030 Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 2.9E-09 3.9E-09 2.1E-08 2.9E-08 5.E-08 -- -- 3.3E-08 4.6E-08 -- -- --
06B030 Benzo(b)fluoranthene 8.1E+01 ug/kg 7.3E-01 7.3E-01 3.5E-09 4.8E-09 2.6E-09 3.5E-09 6.E-09 -- -- 4.1E-08 5.6E-08 -- -- --
06B030 Dibenzo(a,h)anthracene 5.0E+00 ug/kg 7.3E+00 7.3E+00 2.2E-10 3.0E-10 1.6E-09 2.2E-09 4.E-09 -- -- 2.5E-09 3.5E-09 -- -- --
06B030 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 2.0E-09 2.8E-09 1.5E-09 2.0E-09 4.E-09 -- -- 2.4E-08 3.3E-08 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.8E-08 3.8E-08 7.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
09B024 Metals
09B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 9.1E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-02 0.0E+00 1.1E-02 1.E-02
09B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B024 Arsenic 1.1E+00 mg/kg 1.5E+00 1.5E+00 1.1E-08 6.5E-08 1.6E-08 9.8E-08 1.E-07 3.0E-04 3.0E-04 1.3E-07 7.6E-07 4.3E-04 2.5E-03 3.E-03
09B024 Copper 1.8E+01 mg/kg -- -- 0.0E+00 1.1E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.3E-05 0.0E+00 3.2E-04 3.E-04
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 7.8E-10 1.1E-09 5.7E-10 7.8E-10 1.E-09 -- -- 9.1E-09 1.2E-08 -- -- --
09B024 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 6.1E-10 8.3E-10 4.4E-09 6.1E-09 1.E-08 -- -- 7.1E-09 9.7E-09 -- -- --
09B024 Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 4.2E-10 5.8E-10 3.1E-10 4.2E-10 7.E-10 -- -- 4.9E-09 6.7E-09 -- -- --
09B024 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 1.1E-10 1.5E-10 7.9E-10 1.1E-09 2.E-09 -- -- 1.3E-09 1.7E-09 -- -- --
09B024 Indeno(1,2,3-cd)pyrene 8.7E+00 ug/kg 7.3E-01 7.3E-01 3.8E-10 5.2E-10 2.8E-10 3.8E-10 7.E-10 -- -- 4.4E-09 6.0E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.4E-09 8.7E-09 2.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-07
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TABLE 5-15.
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

09B026 Metals
09B026 Aluminum 1.1E+04 mg/kg -- -- 0.0E+00 6.7E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.8E-03 0.0E+00 7.8E-03 8.E-03
09B026 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B026 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 2.4E-08 1.4E-07 3.6E-08 2.1E-07 3.E-07 3.0E-04 3.0E-04 2.8E-07 1.7E-06 9.3E-04 5.6E-03 6.E-03
09B026 Copper 1.8E+01 mg/kg -- -- 0.0E+00 1.1E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.3E-05 0.0E+00 3.2E-04 3.E-04
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(a)pyrene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(b)fluoranthene 2.1E+00 ug/kg 7.3E-01 7.3E-01 9.1E-11 1.2E-10 6.6E-11 9.1E-11 2.E-10 -- -- 1.1E-09 1.5E-09 -- -- --
09B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.6E-11 9.1E-11 2.E-10 -- -- -- -- -- -- --
Exposure Point Total 3.E-07
09B027 Metals
09B027 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 1.1E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.3E-02 0.0E+00 1.3E-02 1.E-02
09B027 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 1.2E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.4E-07 0.0E+00 3.5E-04 3.E-04
09B027 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 1.3E-08 7.9E-08 2.0E-08 1.2E-07 1.E-07 3.0E-04 3.0E-04 1.6E-07 9.3E-07 5.2E-04 3.1E-03 4.E-03
09B027 Copper 2.3E+01 mg/kg -- -- 0.0E+00 1.4E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.6E-05 0.0E+00 4.0E-04 4.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene 7.7E+00 ug/kg 7.3E-01 7.3E-01 3.3E-10 4.6E-10 2.4E-10 3.3E-10 6.E-10 -- -- 3.9E-09 5.3E-09 -- -- --
09B027 Benzo(a)pyrene 7.0E+00 ug/kg 7.3E+00 7.3E+00 3.0E-10 4.1E-10 2.2E-09 3.0E-09 5.E-09 -- -- 3.5E-09 4.8E-09 -- -- --
09B027 Benzo(b)fluoranthene 8.8E+00 ug/kg 7.3E-01 7.3E-01 3.8E-10 5.2E-10 2.8E-10 3.8E-10 7.E-10 -- -- 4.4E-09 6.1E-09 -- -- --
09B027 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene 5.6E+00 ug/kg 7.3E-01 7.3E-01 2.4E-10 3.4E-10 1.8E-10 2.4E-10 4.E-10 -- -- 2.8E-09 3.9E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.9E-09 4.0E-09 7.E-09 -- -- -- -- -- -- --
Exposure Point Total 1.E-07
09B028 Metals
09B028 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 9.5E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-02 0.0E+00 1.1E-02 1.E-02
09B028 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B028 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 1.3E-08 7.7E-08 1.9E-08 1.2E-07 1.E-07 3.0E-04 3.0E-04 1.5E-07 9.0E-07 5.1E-04 3.0E-03 4.E-03
09B028 Copper 1.9E+01 mg/kg -- -- 0.0E+00 1.1E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.3E-05 0.0E+00 3.3E-04 3.E-04
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene 5.3E+00 ug/kg 7.3E-01 7.3E-01 2.3E-10 3.2E-10 1.7E-10 2.3E-10 4.E-10 -- -- 2.7E-09 3.7E-09 -- -- --
09B028 Benzo(a)pyrene 4.6E+00 ug/kg 7.3E+00 7.3E+00 2.0E-10 2.7E-10 1.5E-09 2.0E-09 3.E-09 -- -- 2.3E-09 3.2E-09 -- -- --
09B028 Benzo(b)fluoranthene 5.0E+00 ug/kg 7.3E-01 7.3E-01 2.2E-10 3.0E-10 1.6E-10 2.2E-10 4.E-10 -- -- 2.5E-09 3.5E-09 -- -- --
09B028 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B028 Indeno(1,2,3-cd)pyrene 4.6E+00 ug/kg 7.3E-01 7.3E-01 2.0E-10 2.7E-10 1.5E-10 2.0E-10 3.E-10 -- -- 2.3E-09 3.2E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.9E-09 2.6E-09 5.E-09 -- -- -- -- -- -- --
Exposure Point Total 1.E-07
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TABLE 5-15.
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B001 Metals
B001 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 9.8E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-02 0.0E+00 1.1E-02 1.E-02
B001 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B001 Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 2.2E-08 1.3E-07 3.4E-08 2.0E-07 2.E-07 3.0E-04 3.0E-04 2.6E-07 1.6E-06 8.7E-04 5.2E-03 6.E-03
B001 Copper 1.9E+01 mg/kg -- -- 0.0E+00 1.1E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.3E-05 0.0E+00 3.3E-04 3.E-04
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene 6.5E+00 ug/kg 7.3E-01 7.3E-01 2.8E-10 3.9E-10 2.1E-10 2.8E-10 5.E-10 -- -- 3.3E-09 4.5E-09 -- -- --
B001 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 6.1E-10 8.3E-10 4.4E-09 6.1E-09 1.E-08 -- -- 7.1E-09 9.7E-09 -- -- --
B001 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 5.2E-10 7.1E-10 3.8E-10 5.2E-10 9.E-10 -- -- 6.1E-09 8.3E-09 -- -- --
B001 Dibenzo(a,h)anthracene 2.2E+00 ug/kg 7.3E+00 7.3E+00 9.5E-11 1.3E-10 7.0E-10 9.6E-10 2.E-09 -- -- 1.1E-09 1.5E-09 -- -- --
B001 Indeno(1,2,3-cd)pyrene 9.7E+00 ug/kg 7.3E-01 7.3E-01 4.2E-10 5.8E-10 3.1E-10 4.2E-10 7.E-10 -- -- 4.9E-09 6.7E-09 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.0E-09 8.3E-09 1.E-08 -- -- -- -- -- -- --
Exposure Point Total 2.E-07
B003 Metals
B003 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 1.1E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.3E-02 0.0E+00 1.3E-02 1.E-02
B003 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B003 Arsenic 2.5E+00 mg/kg 1.5E+00 1.5E+00 2.5E-08 1.5E-07 3.8E-08 2.3E-07 3.E-07 3.0E-04 3.0E-04 3.0E-07 1.8E-06 9.9E-04 5.9E-03 7.E-03
B003 Copper 2.0E+01 mg/kg -- -- 0.0E+00 1.2E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.4E-05 0.0E+00 3.4E-04 3.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 9.1E-09 1.2E-08 6.6E-09 9.1E-09 2.E-08 -- -- 1.1E-07 1.5E-07 -- -- --
B003 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.6E-08 2.1E-08 1.1E-07 1.6E-07 3.E-07 -- -- 1.8E-07 2.5E-07 -- -- --
B003 Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.3E-08 1.8E-08 9.8E-09 1.3E-08 2.E-08 -- -- 1.6E-07 2.2E-07 -- -- --
B003 Dibenzo(a,h)anthracene 3.3E+01 ug/kg 7.3E+00 7.3E+00 1.4E-09 2.0E-09 1.0E-08 1.4E-08 2.E-08 -- -- 1.7E-08 2.3E-08 -- -- --
B003 Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 1.2E-08 1.7E-08 8.9E-09 1.2E-08 2.E-08 -- -- 1.4E-07 1.9E-07 -- -- --

Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.5E-07 2.1E-07 4.E-07 -- -- -- -- -- -- --
Exposure Point Total 6.E-07
B005 Metals
B005 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 8.7E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.0E-02 0.0E+00 1.0E-02 1.E-02
B005 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B005 Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 3.3E-08 1.9E-07 4.9E-08 2.9E-07 3.E-07 3.0E-04 3.0E-04 3.8E-07 2.3E-06 1.3E-03 7.5E-03 9.E-03
B005 Copper 1.4E+01 mg/kg -- -- 0.0E+00 8.6E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.0E-05 0.0E+00 2.5E-04 2.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 3.3E-09 4.6E-09 2.4E-09 3.3E-09 6.E-09 -- -- 3.9E-08 5.3E-08 -- -- --
B005 Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 6.5E-09 8.9E-09 4.7E-08 6.5E-08 1.E-07 -- -- 7.6E-08 1.0E-07 -- -- --
B005 Benzo(b)fluoranthene 1.2E+02 ug/kg 7.3E-01 7.3E-01 5.2E-09 7.1E-09 3.8E-09 5.2E-09 9.E-09 -- -- 6.1E-08 8.3E-08 -- -- --
B005 Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 6.5E-10 8.9E-10 4.7E-09 6.5E-09 1.E-08 -- -- 7.6E-09 1.0E-08 -- -- --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 5 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-15.
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B005 Indeno(1,2,3-cd)pyrene 1.3E+02 ug/kg 7.3E-01 7.3E-01 5.6E-09 7.7E-09 4.1E-09 5.6E-09 1.E-08 -- -- 6.6E-08 9.0E-08 -- -- --
Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.3E-08 8.6E-08 1.E-07 -- -- -- -- -- -- --

Exposure Point Total 5.E-07

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  
EPA/600/R-93/089.  July 1993.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 6 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-16.
Calculation of Endpoint-Specific Hazard Indices- Child Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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03B031 Metals
03B031 Aluminum 8.E-02 8.E-02
03B031 Antimony NA NA
03B031 Arsenic 9.E-02 9.E-02
03B031 Copper 2.E-03 2.E-03
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene --
03B031 Benzo(a)pyrene --
03B031 Benzo(b)fluoranthene --
03B031 Dibenzo(a,h)anthracene --
03B031 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 9.E-02 2.E-03 8.E-02
03B033 Metals
03B033 Aluminum 5.E-02 5.E-02
03B033 Antimony NA NA
03B033 Arsenic 1.E-01 1.E-01
03B033 Copper 1.E-03 1.E-03
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene --
03B033 Benzo(a)pyrene --
03B033 Benzo(b)fluoranthene --
03B033 Dibenzo(a,h)anthracene ND
03B033 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 1.E-01 1.E-03 5.E-02
04B023 Metals
04B023 Aluminum 4.E-02 4.E-02
04B023 Antimony 3.E-03 3.E-03
04B023 Arsenic 7.E-02 7.E-02
04B023 Copper 3.E-03 3.E-03
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene --
04B023 Benzo(a)pyrene --
04B023 Benzo(b)fluoranthene --
04B023 Dibenzo(a,h)anthracene --
04B023 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 3.E-03 7.E-02 3.E-03 4.E-02

Endpoint-specific Hazard Indices
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TABLE 5-16.
Calculation of Endpoint-Specific Hazard Indices- Child Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

04B024 Metals
04B024 Aluminum 7.E-02 7.E-02
04B024 Antimony 1.E-01 1.E-01
04B024 Arsenic 1.E-01 1.E-01
04B024 Copper 2.E-02 2.E-02
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene --
04B024 Benzo(a)pyrene --
04B024 Benzo(b)fluoranthene --
04B024 Dibenzo(a,h)anthracene --
04B024 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 1.E-01 1.E-01 2.E-02 7.E-02
05B018 Metals
05B018 Aluminum 6.E-02 6.E-02
05B018 Antimony 2.E-03 2.E-03
05B018 Arsenic 7.E-02 7.E-02
05B018 Copper 9.E-03 9.E-03
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene --
05B018 Benzo(a)pyrene --
05B018 Benzo(b)fluoranthene --
05B018 Dibenzo(a,h)anthracene --
05B018 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 7.E-02 9.E-03 6.E-02
06B022 Metals
06B022 Aluminum 5.E-02 5.E-02
06B022 Antimony 3.E-03 3.E-03
06B022 Arsenic 7.E-02 7.E-02
06B022 Copper 4.E-03 4.E-03
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene --
06B022 Benzo(a)pyrene --
06B022 Benzo(b)fluoranthene --
06B022 Dibenzo(a,h)anthracene ND
06B022 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 3.E-03 7.E-02 4.E-03 5.E-02
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TABLE 5-16.
Calculation of Endpoint-Specific Hazard Indices- Child Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

06B026 Metals
06B026 Aluminum 4.E-02 4.E-02
06B026 Antimony 7.E-03 7.E-03
06B026 Arsenic 5.E-02 5.E-02
06B026 Copper 2.E-03 2.E-03
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene --
06B026 Benzo(a)pyrene --
06B026 Benzo(b)fluoranthene --
06B026 Dibenzo(a,h)anthracene ND
06B026 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 7.E-03 5.E-02 2.E-03 4.E-02
06B030 Metals
06B030 Aluminum 6.E-02 6.E-02
06B030 Antimony NA NA
06B030 Arsenic 3.E-01 3.E-01
06B030 Copper 5.E-02 5.E-02
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene --
06B030 Benzo(a)pyrene --
06B030 Benzo(b)fluoranthene --
06B030 Dibenzo(a,h)anthracene --
06B030 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 3.E-01 5.E-02 6.E-02
09B024 Metals
09B024 Aluminum 5.E-02 5.E-02
09B024 Antimony NA NA
09B024 Arsenic 3.E-02 3.E-02
09B024 Copper 2.E-03 2.E-03
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene --
09B024 Benzo(a)pyrene --
09B024 Benzo(b)fluoranthene --
09B024 Dibenzo(a,h)anthracene --
09B024 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 3.E-02 2.E-03 5.E-02
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TABLE 5-16.
Calculation of Endpoint-Specific Hazard Indices- Child Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

09B026 Metals
09B026 Aluminum 4.E-02 4.E-02
09B026 Antimony NA NA
09B026 Arsenic 7.E-02 7.E-02
09B026 Copper 2.E-03 2.E-03
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND
09B026 Benzo(a)pyrene ND
09B026 Benzo(b)fluoranthene --
09B026 Dibenzo(a,h)anthracene ND
09B026 Indeno(1,2,3-cd)pyrene ND

Total Carcinogenic PAHs --
Exposure Point Total 7.E-02 2.E-03 4.E-02
09B027 Metals
09B027 Aluminum 7.E-02 7.E-02
09B027 Antimony 2.E-03 2.E-03
09B027 Arsenic 4.E-02 4.E-02
09B027 Copper 2.E-03 2.E-03
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene --
09B027 Benzo(a)pyrene --
09B027 Benzo(b)fluoranthene --
09B027 Dibenzo(a,h)anthracene ND
09B027 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 4.E-02 2.E-03 7.E-02
09B028 Metals
09B028 Aluminum 5.E-02 5.E-02
09B028 Antimony NA NA
09B028 Arsenic 4.E-02 4.E-02
09B028 Copper 2.E-03 2.E-03
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene --
09B028 Benzo(a)pyrene --
09B028 Benzo(b)fluoranthene --
09B028 Dibenzo(a,h)anthracene ND
09B028 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 4.E-02 2.E-03 5.E-02
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TABLE 5-16.
Calculation of Endpoint-Specific Hazard Indices- Child Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B001 Metals
B001 Aluminum 6.E-02 6.E-02
B001 Antimony ND ND
B001 Arsenic 6.E-02 6.E-02
B001 Copper 2.E-03 2.E-03
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene --
B001 Benzo(a)pyrene --
B001 Benzo(b)fluoranthene --
B001 Dibenzo(a,h)anthracene --
B001 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 6.E-02 2.E-03 6.E-02
B003 Metals
B003 Aluminum 6.E-02 6.E-02
B003 Antimony ND ND
B003 Arsenic 7.E-02 7.E-02
B003 Copper 2.E-03 2.E-03
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene --
B003 Benzo(a)pyrene --
B003 Benzo(b)fluoranthene --
B003 Dibenzo(a,h)anthracene --
B003 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 7.E-02 2.E-03 6.E-02
B005 Metals
B005 Aluminum 5.E-02 5.E-02
B005 Antimony ND ND
B005 Arsenic 9.E-02 9.E-02
B005 Copper 1.E-03 1.E-03
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene --
B005 Benzo(a)pyrene --
B005 Benzo(b)fluoranthene --
B005 Dibenzo(a,h)anthracene --
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TABLE 5-16.
Calculation of Endpoint-Specific Hazard Indices- Child Recreational Beach User, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B005 Indeno(1,2,3-cd)pyrene --
Total Carcinogenic PAHs --

Exposure Point Total 9.E-02 1.E-03 5.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-17.
Calculation of Endpoint-Specific Hazard Indices- Child Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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03B031 Metals
03B031 Aluminum 2.E-02 2.E-02
03B031 Antimony NA NA
03B031 Arsenic 9.E-03 9.E-03
03B031 Copper 4.E-04 4.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene --
03B031 Benzo(a)pyrene --
03B031 Benzo(b)fluoranthene --
03B031 Dibenzo(a,h)anthracene --
03B031 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 9.E-03 4.E-04 2.E-02
03B033 Metals
03B033 Aluminum 1.E-02 1.E-02
03B033 Antimony NA NA
03B033 Arsenic 1.E-02 1.E-02
03B033 Copper 3.E-04 3.E-04
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene --
03B033 Benzo(a)pyrene --
03B033 Benzo(b)fluoranthene --
03B033 Dibenzo(a,h)anthracene ND
03B033 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 3.E-04 1.E-02
04B023 Metals
04B023 Aluminum 8.E-03 8.E-03
04B023 Antimony 5.E-04 5.E-04
04B023 Arsenic 7.E-03 7.E-03
04B023 Copper 6.E-04 6.E-04
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene --
04B023 Benzo(a)pyrene --
04B023 Benzo(b)fluoranthene --
04B023 Dibenzo(a,h)anthracene --
04B023 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 5.E-04 7.E-03 6.E-04 8.E-03

Endpoint-specific Hazard Indices
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TABLE 5-17.
Calculation of Endpoint-Specific Hazard Indices- Child Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

04B024 Metals
04B024 Aluminum 1.E-02 1.E-02
04B024 Antimony 2.E-02 2.E-02
04B024 Arsenic 1.E-02 1.E-02
04B024 Copper 3.E-03 3.E-03
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene --
04B024 Benzo(a)pyrene --
04B024 Benzo(b)fluoranthene --
04B024 Dibenzo(a,h)anthracene --
04B024 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 1.E-02 3.E-03 1.E-02
05B018 Metals
05B018 Aluminum 1.E-02 1.E-02
05B018 Antimony 3.E-04 3.E-04
05B018 Arsenic 6.E-03 6.E-03
05B018 Copper 2.E-03 2.E-03
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene --
05B018 Benzo(a)pyrene --
05B018 Benzo(b)fluoranthene --
05B018 Dibenzo(a,h)anthracene --
05B018 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 6.E-03 2.E-03 1.E-02
06B022 Metals
06B022 Aluminum 1.E-02 1.E-02
06B022 Antimony 5.E-04 5.E-04
06B022 Arsenic 7.E-03 7.E-03
06B022 Copper 7.E-04 7.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene --
06B022 Benzo(a)pyrene --
06B022 Benzo(b)fluoranthene --
06B022 Dibenzo(a,h)anthracene ND
06B022 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 5.E-04 7.E-03 7.E-04 1.E-02
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TABLE 5-17.
Calculation of Endpoint-Specific Hazard Indices- Child Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

06B026 Metals
06B026 Aluminum 9.E-03 9.E-03
06B026 Antimony 1.E-03 1.E-03
06B026 Arsenic 5.E-03 5.E-03
06B026 Copper 3.E-04 3.E-04
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene --
06B026 Benzo(a)pyrene --
06B026 Benzo(b)fluoranthene --
06B026 Dibenzo(a,h)anthracene ND
06B026 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 1.E-03 5.E-03 3.E-04 9.E-03
06B030 Metals
06B030 Aluminum 1.E-02 1.E-02
06B030 Antimony NA NA
06B030 Arsenic 3.E-02 3.E-02
06B030 Copper 1.E-02 1.E-02
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene --
06B030 Benzo(a)pyrene --
06B030 Benzo(b)fluoranthene --
06B030 Dibenzo(a,h)anthracene --
06B030 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 3.E-02 1.E-02 1.E-02
09B024 Metals
09B024 Aluminum 1.E-02 1.E-02
09B024 Antimony NA NA
09B024 Arsenic 3.E-03 3.E-03
09B024 Copper 3.E-04 3.E-04
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene --
09B024 Benzo(a)pyrene --
09B024 Benzo(b)fluoranthene --
09B024 Dibenzo(a,h)anthracene --
09B024 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 3.E-03 3.E-04 1.E-02
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TABLE 5-17.
Calculation of Endpoint-Specific Hazard Indices- Child Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

09B026 Metals
09B026 Aluminum 8.E-03 8.E-03
09B026 Antimony NA NA
09B026 Arsenic 6.E-03 6.E-03
09B026 Copper 3.E-04 3.E-04
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND
09B026 Benzo(a)pyrene ND
09B026 Benzo(b)fluoranthene --
09B026 Dibenzo(a,h)anthracene ND
09B026 Indeno(1,2,3-cd)pyrene ND

Total Carcinogenic PAHs --
Exposure Point Total 6.E-03 3.E-04 8.E-03
09B027 Metals
09B027 Aluminum 1.E-02 1.E-02
09B027 Antimony 3.E-04 3.E-04
09B027 Arsenic 4.E-03 4.E-03
09B027 Copper 4.E-04 4.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene --
09B027 Benzo(a)pyrene --
09B027 Benzo(b)fluoranthene --
09B027 Dibenzo(a,h)anthracene ND
09B027 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 4.E-03 4.E-04 1.E-02
09B028 Metals
09B028 Aluminum 1.E-02 1.E-02
09B028 Antimony NA NA
09B028 Arsenic 4.E-03 4.E-03
09B028 Copper 3.E-04 3.E-04
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene --
09B028 Benzo(a)pyrene --
09B028 Benzo(b)fluoranthene --
09B028 Dibenzo(a,h)anthracene ND
09B028 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 4.E-03 3.E-04 1.E-02
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TABLE 5-17.
Calculation of Endpoint-Specific Hazard Indices- Child Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

B001 Metals
B001 Aluminum 1.E-02 1.E-02
B001 Antimony ND ND
B001 Arsenic 6.E-03 6.E-03
B001 Copper 3.E-04 3.E-04
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene --
B001 Benzo(a)pyrene --
B001 Benzo(b)fluoranthene --
B001 Dibenzo(a,h)anthracene --
B001 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 6.E-03 3.E-04 1.E-02
B003 Metals
B003 Aluminum 1.E-02 1.E-02
B003 Antimony ND ND
B003 Arsenic 7.E-03 7.E-03
B003 Copper 3.E-04 3.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene --
B003 Benzo(a)pyrene --
B003 Benzo(b)fluoranthene --
B003 Dibenzo(a,h)anthracene --
B003 Indeno(1,2,3-cd)pyrene --

Total Carcinogenic PAHs --
Exposure Point Total 7.E-03 3.E-04 1.E-02
B005 Metals
B005 Aluminum 1.E-02 1.E-02
B005 Antimony ND ND
B005 Arsenic 9.E-03 9.E-03
B005 Copper 2.E-04 2.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene --
B005 Benzo(a)pyrene --
B005 Benzo(b)fluoranthene --
B005 Dibenzo(a,h)anthracene --
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TABLE 5-17.
Calculation of Endpoint-Specific Hazard Indices- Child Recreational Beach User, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Child Recreational Beach User Exposure Medium: Beach Sediment
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B005 Indeno(1,2,3-cd)pyrene --
Total Carcinogenic PAHs --

Exposure Point Total 9.E-03 2.E-04 1.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-18.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
95%UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

03B030 Metals
03B030 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.2E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.2E-02 0.0E+00 1.2E-02 1.E-02
03B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B030 Arsenic 1.9E+00 mg/kg 1.5E+00 1.5E+00 9.9E-07 1.9E-06 1.5E-06 2.9E-06 4.E-06 3.0E-04 3.0E-04 9.9E-07 1.9E-06 3.3E-03 6.4E-03 1.E-02
03B030 Copper 1.4E+01 mg/kg -- -- 0.0E+00 1.5E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-05 0.0E+00 3.7E-04 4.E-04
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene 6.2E+00 ug/kg 7.3E-01 7.3E-01 1.4E-08 6.3E-09 1.0E-08 4.6E-09 1.E-08 -- -- 1.4E-08 6.3E-09 -- -- --
03B030 Benzo(a)pyrene 7.9E+00 ug/kg 7.3E+00 7.3E+00 1.8E-08 8.0E-09 1.3E-07 5.9E-08 2.E-07 -- -- 1.8E-08 8.0E-09 -- -- --
03B030 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.0E-08 1.7E-08 7.4E-09 2.E-08 -- -- 2.3E-08 1.0E-08 -- -- --
03B030 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B030 Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 3.6E-08 1.6E-08 2.6E-08 1.2E-08 4.E-08 -- -- 3.6E-08 1.6E-08 -- -- --
03B030 Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 1.8E-07 8.3E-08 3.E-07 -- -- -- -- -- -- --
Exposure Point Total 5.E-06
03B031 Metals
03B031 Aluminum 2.2E+04 mg/kg -- -- 0.0E+00 2.2E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 2.2E-02 0.0E+00 2.2E-02 2.E-02
03B031 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B031 Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 1.7E-06 3.3E-06 2.5E-06 4.9E-06 7.E-06 3.0E-04 3.0E-04 1.7E-06 3.3E-06 5.6E-03 1.1E-02 2.E-02
03B031 Copper 2.3E+01 mg/kg -- -- 0.0E+00 2.3E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.3E-05 0.0E+00 5.8E-04 6.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 7.3E-01 8.6E-08 3.9E-08 6.3E-08 2.8E-08 9.E-08 -- -- 8.6E-08 3.9E-08 -- -- --
03B031 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 1.2E-07 5.4E-08 8.8E-07 3.9E-07 1.E-06 -- -- 1.2E-07 5.4E-08 -- -- --
03B031 Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 7.9E-08 3.6E-08 5.8E-08 2.6E-08 8.E-08 -- -- 7.9E-08 3.6E-08 -- -- --
03B031 Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 2.7E-08 1.2E-08 2.0E-07 8.9E-08 3.E-07 -- -- 2.7E-08 1.2E-08 -- -- --
03B031 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 1.1E-07 4.8E-08 7.8E-08 3.5E-08 1.E-07 -- -- 1.1E-07 4.8E-08 -- -- --
03B031 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.3E-06 5.7E-07 2.E-06 -- -- -- -- -- -- --
Exposure Point Total 9.E-06
03B033 Metals
03B033 Aluminum 1.4E+04 mg/kg -- -- 0.0E+00 1.4E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.4E-02 0.0E+00 1.4E-02 1.E-02
03B033 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B033 Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 2.1E-06 4.1E-06 3.1E-06 6.1E-06 9.E-06 3.0E-04 3.0E-04 2.1E-06 4.1E-06 7.0E-03 1.4E-02 2.E-02
03B033 Copper 1.6E+01 mg/kg -- -- 0.0E+00 1.6E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.6E-05 0.0E+00 4.0E-04 4.E-04
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene 5.2E+00 ug/kg 7.3E-01 7.3E-01 1.2E-08 5.3E-09 8.6E-09 3.9E-09 1.E-08 -- -- 1.2E-08 5.3E-09 -- -- --
03B033 Benzo(a)pyrene 5.2E+00 ug/kg 7.3E+00 7.3E+00 1.2E-08 5.3E-09 8.6E-08 3.9E-08 1.E-07 -- -- 1.2E-08 5.3E-09 -- -- --
03B033 Benzo(b)fluoranthene 5.2E+00 ug/kg 7.3E-01 7.3E-01 1.2E-08 5.3E-09 8.6E-09 3.9E-09 1.E-08 -- -- 1.2E-08 5.3E-09 -- -- --
03B033 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B033 Indeno(1,2,3-cd)pyrene 6.4E+00 ug/kg 7.3E-01 7.3E-01 1.4E-08 6.5E-09 1.1E-08 4.8E-09 2.E-08 -- -- 1.4E-08 6.5E-09 -- -- --
03B033 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.1E-07 5.1E-08 2.E-07 -- -- -- -- -- -- --
Exposure Point Total 9.E-06

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-18.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
95%UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

04B023 Metals
04B023 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.2E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.2E-02 0.0E+00 1.2E-02 1.E-02
04B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 3.1E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 3.1E-07 0.0E+00 7.6E-04 8.E-04
04B023 Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 1.4E-06 2.7E-06 2.1E-06 4.1E-06 6.E-06 3.0E-04 3.0E-04 1.4E-06 2.7E-06 4.7E-03 9.2E-03 1.E-02
04B023 Copper 3.3E+01 mg/kg -- -- 0.0E+00 3.4E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.4E-05 0.0E+00 8.5E-04 8.E-04
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 5.9E-08 2.6E-08 4.3E-08 1.9E-08 6.E-08 -- -- 5.9E-08 2.6E-08 -- -- --
04B023 Benzo(a)pyrene 4.2E+01 ug/kg 7.3E+00 7.3E+00 9.5E-08 4.3E-08 6.9E-07 3.1E-07 1.E-06 -- -- 9.5E-08 4.3E-08 -- -- --
04B023 Benzo(b)fluoranthene 3.3E+01 ug/kg 7.3E-01 7.3E-01 7.5E-08 3.4E-08 5.4E-08 2.5E-08 8.E-08 -- -- 7.5E-08 3.4E-08 -- -- --
04B023 Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 3.2E-08 1.4E-08 2.3E-07 1.0E-07 3.E-07 -- -- 3.2E-08 1.4E-08 -- -- --
04B023 Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 8.6E-08 3.9E-08 6.3E-08 2.8E-08 9.E-08 -- -- 8.6E-08 3.9E-08 -- -- --
04B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.1E-06 4.9E-07 2.E-06 -- -- -- -- -- -- --
Exposure Point Total 8.E-06
04B024 Metals
04B024 Aluminum 2.1E+04 mg/kg -- -- 0.0E+00 2.1E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 2.1E-02 0.0E+00 2.1E-02 2.E-02
04B024 Antimony 1.3E+01 mg/kg -- -- 0.0E+00 1.3E-05 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.3E-05 0.0E+00 3.3E-02 3.E-02
04B024 Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 2.5E-06 4.8E-06 3.7E-06 7.2E-06 1.E-05 3.0E-04 3.0E-04 2.5E-06 4.8E-06 8.2E-03 1.6E-02 2.E-02
04B024 Copper 1.9E+02 mg/kg -- -- 0.0E+00 2.0E-04 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-04 0.0E+00 4.9E-03 5.E-03
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 4.1E-07 1.8E-07 3.0E-07 1.3E-07 4.E-07 -- -- 4.1E-07 1.8E-07 -- -- --
04B024 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 8.1E-07 3.7E-07 5.9E-06 2.7E-06 9.E-06 -- -- 8.1E-07 3.7E-07 -- -- --
04B024 Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 6.8E-07 3.1E-07 5.0E-07 2.2E-07 7.E-07 -- -- 6.8E-07 3.1E-07 -- -- --
04B024 Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 5.2E-08 2.3E-08 3.8E-07 1.7E-07 6.E-07 -- -- 5.2E-08 2.3E-08 -- -- --
04B024 Indeno(1,2,3-cd)pyrene 2.2E+02 ug/kg 7.3E-01 7.3E-01 5.0E-07 2.2E-07 3.6E-07 1.6E-07 5.E-07 -- -- 5.0E-07 2.2E-07 -- -- --
04B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.5E-06 3.4E-06 1.E-05 -- -- -- -- -- -- --
Exposure Point Total 2.E-05
05B018 Metals
05B018 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 1.9E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.9E-02 0.0E+00 1.9E-02 2.E-02
05B018 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 2.0E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 2.0E-07 0.0E+00 5.1E-04 5.E-04
05B018 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 1.3E-06 2.4E-06 1.9E-06 3.7E-06 6.E-06 3.0E-04 3.0E-04 1.3E-06 2.4E-06 4.2E-03 8.1E-03 1.E-02
05B018 Copper 1.1E+02 mg/kg -- -- 0.0E+00 1.1E-04 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.1E-04 0.0E+00 2.7E-03 3.E-03
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene 7.2E+01 ug/kg 7.3E-01 7.3E-01 1.6E-07 7.3E-08 1.2E-07 5.3E-08 2.E-07 -- -- 1.6E-07 7.3E-08 -- -- --
05B018 Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 1.9E-07 8.8E-08 1.4E-06 6.4E-07 2.E-06 -- -- 1.9E-07 8.8E-08 -- -- --
05B018 Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 2.3E-07 1.0E-07 1.7E-07 7.4E-08 2.E-07 -- -- 2.3E-07 1.0E-07 -- -- --
05B018 Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 5.9E-08 2.6E-08 4.3E-07 1.9E-07 6.E-07 -- -- 5.9E-08 2.6E-08 -- -- --
05B018 Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 8.8E-08 4.0E-08 6.4E-08 2.9E-08 9.E-08 -- -- 8.8E-08 4.0E-08 -- -- --
05B018 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.2E-06 9.9E-07 3.E-06 -- -- -- -- -- -- --
Exposure Point Total 9.E-06
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TABLE 5-18.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
95%UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

06B022 Metals
06B022 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.6E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.6E-02 0.0E+00 1.6E-02 2.E-02
06B022 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 3.1E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 3.1E-07 0.0E+00 7.6E-04 8.E-04
06B022 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 1.4E-06 2.6E-06 2.0E-06 4.0E-06 6.E-06 3.0E-04 3.0E-04 1.4E-06 2.6E-06 4.5E-03 8.8E-03 1.E-02
06B022 Copper 4.3E+01 mg/kg -- -- 0.0E+00 4.3E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.3E-05 0.0E+00 1.1E-03 1.E-03
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene 4.8E+00 ug/kg 7.3E-01 7.3E-01 1.1E-08 4.9E-09 7.9E-09 3.6E-09 1.E-08 -- -- 1.1E-08 4.9E-09 -- -- --
06B022 Benzo(a)pyrene 4.4E+00 ug/kg 7.3E+00 7.3E+00 1.0E-08 4.5E-09 7.3E-08 3.3E-08 1.E-07 -- -- 1.0E-08 4.5E-09 -- -- --
06B022 Benzo(b)fluoranthene 5.6E+00 ug/kg 7.3E-01 7.3E-01 1.3E-08 5.7E-09 9.2E-09 4.2E-09 1.E-08 -- -- 1.3E-08 5.7E-09 -- -- --
06B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene 4.8E+00 ug/kg 7.3E-01 7.3E-01 1.1E-08 4.9E-09 7.9E-09 3.6E-09 1.E-08 -- -- 1.1E-08 4.9E-09 -- -- --
06B022 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.8E-08 4.4E-08 1.E-07 -- -- -- -- -- -- --
Exposure Point Total 6.E-06
06B026 Metals
06B026 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.3E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.3E-02 0.0E+00 1.3E-02 1.E-02
06B026 Antimony 8.0E-01 mg/kg -- -- 0.0E+00 8.1E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 8.1E-07 0.0E+00 2.0E-03 2.E-03
06B026 Arsenic 1.7E+00 mg/kg 1.5E+00 1.5E+00 8.9E-07 1.7E-06 1.3E-06 2.6E-06 4.E-06 3.0E-04 3.0E-04 8.9E-07 1.7E-06 3.0E-03 5.8E-03 9.E-03
06B026 Copper 2.0E+01 mg/kg -- -- 0.0E+00 2.0E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-05 0.0E+00 5.1E-04 5.E-04
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene 7.9E+00 ug/kg 7.3E-01 7.3E-01 1.8E-08 8.0E-09 1.3E-08 5.9E-09 2.E-08 -- -- 1.8E-08 8.0E-09 -- -- --
06B026 Benzo(a)pyrene 6.4E+00 ug/kg 7.3E+00 7.3E+00 1.4E-08 6.5E-09 1.1E-07 4.8E-08 2.E-07 -- -- 1.4E-08 6.5E-09 -- -- --
06B026 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.0E-08 1.7E-08 7.4E-09 2.E-08 -- -- 2.3E-08 1.0E-08 -- -- --
06B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B026 Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 2.5E-08 1.1E-08 1.8E-08 8.2E-09 3.E-08 -- -- 2.5E-08 1.1E-08 -- -- --
06B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.5E-07 6.9E-08 2.E-07 -- -- -- -- -- -- --
Exposure Point Total 4.E-06
06B030 Metals
06B030 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 1.8E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.8E-02 0.0E+00 1.8E-02 2.E-02
06B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
06B030 Arsenic 9.9E+00 mg/kg 1.5E+00 1.5E+00 5.2E-06 1.0E-05 7.8E-06 1.5E-05 2.E-05 3.0E-04 3.0E-04 5.2E-06 1.0E-05 1.7E-02 3.4E-02 5.E-02
06B030 Copper 6.1E+02 mg/kg -- -- 0.0E+00 6.2E-04 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.2E-04 0.0E+00 1.5E-02 2.E-02
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 1.0E-07 4.6E-08 7.4E-08 3.3E-08 1.E-07 -- -- 1.0E-07 4.6E-08 -- -- --
06B030 Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 1.5E-07 6.7E-08 1.1E-06 4.9E-07 2.E-06 -- -- 1.5E-07 6.7E-08 -- -- --
06B030 Benzo(b)fluoranthene 8.1E+01 ug/kg 7.3E-01 7.3E-01 1.8E-07 8.2E-08 1.3E-07 6.0E-08 2.E-07 -- -- 1.8E-07 8.2E-08 -- -- --
06B030 Dibenzo(a,h)anthracene 5.0E+00 ug/kg 7.3E+00 7.3E+00 1.1E-08 5.1E-09 8.3E-08 3.7E-08 1.E-07 -- -- 1.1E-08 5.1E-09 -- -- --
06B030 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 1.1E-07 4.8E-08 7.8E-08 3.5E-08 1.E-07 -- -- 1.1E-07 4.8E-08 -- -- --
06B030 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.5E-06 6.6E-07 2.E-06 -- -- -- -- -- -- --
Exposure Point Total 2.E-05
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TABLE 5-18.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
95%UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

07B023 Metals
07B023 Aluminum 1.0E+04 mg/kg -- -- 0.0E+00 1.0E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.0E-02 0.0E+00 1.0E-02 1.E-02
07B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 3.1E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 3.1E-07 0.0E+00 7.6E-04 8.E-04
07B023 Arsenic 7.0E-01 mg/kg 1.5E+00 1.5E+00 3.7E-07 7.1E-07 5.5E-07 1.1E-06 2.E-06 3.0E-04 3.0E-04 3.7E-07 7.1E-07 1.2E-03 2.4E-03 4.E-03
07B023 Copper 7.0E+01 mg/kg -- -- 0.0E+00 7.1E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.1E-05 0.0E+00 1.8E-03 2.E-03
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 3.2E-08 1.4E-08 2.3E-08 1.0E-08 3.E-08 -- -- 3.2E-08 1.4E-08 -- -- --
07B023 Benzo(a)pyrene 1.5E+01 ug/kg 7.3E+00 7.3E+00 3.4E-08 1.5E-08 2.5E-07 1.1E-07 4.E-07 -- -- 3.4E-08 1.5E-08 -- -- --
07B023 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.2E-08 2.0E-08 8.9E-09 3.E-08 -- -- 2.7E-08 1.2E-08 -- -- --
07B023 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 5.7E-09 2.5E-09 4.1E-08 1.9E-08 6.E-08 -- -- 5.7E-09 2.5E-09 -- -- --
07B023 Indeno(1,2,3-cd)pyrene 1.3E+01 ug/kg 7.3E-01 7.3E-01 2.9E-08 1.3E-08 2.1E-08 9.7E-09 3.E-08 -- -- 2.9E-08 1.3E-08 -- -- --
07B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.5E-07 1.6E-07 5.E-07 -- -- -- -- -- -- --
Exposure Point Total 2.E-06
07B024 Metals
07B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.5E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.5E-02 0.0E+00 1.5E-02 2.E-02
07B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
07B024 Arsenic 1.6E+00 mg/kg 1.5E+00 1.5E+00 8.1E-07 1.6E-06 1.2E-06 2.4E-06 4.E-06 3.0E-04 3.0E-04 8.1E-07 1.6E-06 2.7E-03 5.3E-03 8.E-03
07B024 Copper 2.1E+01 mg/kg -- -- 0.0E+00 2.1E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.1E-05 0.0E+00 5.2E-04 5.E-04
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 1.0E-07 4.6E-08 7.4E-08 3.3E-08 1.E-07 -- -- 1.0E-07 4.6E-08 -- -- --
07B024 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 1.2E-07 5.4E-08 8.8E-07 3.9E-07 1.E-06 -- -- 1.2E-07 5.4E-08 -- -- --
07B024 Benzo(b)fluoranthene 6.2E+01 ug/kg 7.3E-01 7.3E-01 1.4E-07 6.3E-08 1.0E-07 4.6E-08 1.E-07 -- -- 1.4E-07 6.3E-08 -- -- --
07B024 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
07B024 Indeno(1,2,3-cd)pyrene 2.3E+01 ug/kg 7.3E-01 7.3E-01 5.2E-08 2.3E-08 3.8E-08 1.7E-08 6.E-08 -- -- 5.2E-08 2.3E-08 -- -- --
07B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.1E-06 4.9E-07 2.E-06 -- -- -- -- -- -- --
Exposure Point Total 5.E-06
09B024 Metals
09B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.6E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.6E-02 0.0E+00 1.6E-02 2.E-02
09B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B024 Arsenic 1.1E+00 mg/kg 1.5E+00 1.5E+00 5.7E-07 1.1E-06 8.6E-07 1.7E-06 3.E-06 3.0E-04 3.0E-04 5.7E-07 1.1E-06 1.9E-03 3.7E-03 6.E-03
09B024 Copper 1.8E+01 mg/kg -- -- 0.0E+00 1.9E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.9E-05 0.0E+00 4.6E-04 5.E-04
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 4.1E-08 1.8E-08 3.0E-08 1.3E-08 4.E-08 -- -- 4.1E-08 1.8E-08 -- -- --
09B024 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 3.2E-08 1.4E-08 2.3E-07 1.0E-07 3.E-07 -- -- 3.2E-08 1.4E-08 -- -- --
09B024 Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 2.2E-08 9.9E-09 1.6E-08 7.2E-09 2.E-08 -- -- 2.2E-08 9.9E-09 -- -- --
09B024 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 5.7E-09 2.5E-09 4.1E-08 1.9E-08 6.E-08 -- -- 5.7E-09 2.5E-09 -- -- --
09B024 Indeno(1,2,3-cd)pyrene 8.7E+00 ug/kg 7.3E-01 7.3E-01 2.0E-08 8.9E-09 1.4E-08 6.5E-09 2.E-08 -- -- 2.0E-08 8.9E-09 -- -- --
09B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.3E-07 1.5E-07 5.E-07 -- -- -- -- -- -- --
Exposure Point Total 3.E-06
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TABLE 5-18.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
95%UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

09B026 Metals
09B026 Aluminum 1.1E+04 mg/kg -- -- 0.0E+00 1.1E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-02 0.0E+00 1.1E-02 1.E-02
09B026 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B026 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 1.3E-06 2.4E-06 1.9E-06 3.7E-06 6.E-06 3.0E-04 3.0E-04 1.3E-06 2.4E-06 4.2E-03 8.1E-03 1.E-02
09B026 Copper 1.8E+01 mg/kg -- -- 0.0E+00 1.9E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.9E-05 0.0E+00 4.7E-04 5.E-04
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(a)pyrene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(b)fluoranthene 2.1E+00 ug/kg 7.3E-01 7.3E-01 4.8E-09 2.1E-09 3.5E-09 1.6E-09 5.E-09 -- -- 4.8E-09 2.1E-09 -- -- --
09B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.5E-09 1.6E-09 5.E-09 -- -- -- -- -- -- --
Exposure Point Total 6.E-06
09B027 Metals
09B027 Aluminum 2.0E+04 mg/kg -- -- 0.0E+00 2.0E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 2.0E-02 0.0E+00 2.0E-02 2.E-02
09B027 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 2.0E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 2.0E-07 0.0E+00 5.1E-04 5.E-04
09B027 Arsenic 1.4E+00 mg/kg 1.5E+00 1.5E+00 7.3E-07 1.4E-06 1.1E-06 2.1E-06 3.E-06 3.0E-04 3.0E-04 7.3E-07 1.4E-06 2.4E-03 4.7E-03 7.E-03
09B027 Copper 2.4E+01 mg/kg -- -- 0.0E+00 2.4E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.4E-05 0.0E+00 6.1E-04 6.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene 9.8E+00 ug/kg 7.3E-01 7.3E-01 2.2E-08 1.0E-08 1.6E-08 7.3E-09 2.E-08 -- -- 2.2E-08 1.0E-08 -- -- --
09B027 Benzo(a)pyrene 9.0E+00 ug/kg 7.3E+00 7.3E+00 2.0E-08 9.2E-09 1.5E-07 6.7E-08 2.E-07 -- -- 2.0E-08 9.2E-09 -- -- --
09B027 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 2.4E-08 1.1E-08 1.7E-08 7.7E-09 2.E-08 -- -- 2.4E-08 1.1E-08 -- -- --
09B027 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene 6.6E+00 ug/kg 7.3E-01 7.3E-01 1.5E-08 6.7E-09 1.1E-08 4.9E-09 2.E-08 -- -- 1.5E-08 6.7E-09 -- -- --
09B027 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.9E-07 8.7E-08 3.E-07 -- -- -- -- -- -- --
Exposure Point Total 4.E-06
09B028 Metals
09B028 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 1.6E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.6E-02 0.0E+00 1.6E-02 2.E-02
09B028 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B028 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 6.8E-07 1.3E-06 1.0E-06 2.0E-06 3.E-06 3.0E-04 3.0E-04 6.8E-07 1.3E-06 2.3E-03 4.4E-03 7.E-03
09B028 Copper 1.9E+01 mg/kg -- -- 0.0E+00 1.9E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.9E-05 0.0E+00 4.8E-04 5.E-04
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene 5.3E+00 ug/kg 7.3E-01 7.3E-01 1.2E-08 5.4E-09 8.8E-09 3.9E-09 1.E-08 -- -- 1.2E-08 5.4E-09 -- -- --
09B028 Benzo(a)pyrene 4.6E+00 ug/kg 7.3E+00 7.3E+00 1.0E-08 4.7E-09 7.6E-08 3.4E-08 1.E-07 -- -- 1.0E-08 4.7E-09 -- -- --
09B028 Benzo(b)fluoranthene 5.0E+00 ug/kg 7.3E-01 7.3E-01 1.1E-08 5.1E-09 8.3E-09 3.7E-09 1.E-08 -- -- 1.1E-08 5.1E-09 -- -- --
09B028 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B028 Indeno(1,2,3-cd)pyrene 4.6E+00 ug/kg 7.3E-01 7.3E-01 1.0E-08 4.7E-09 7.6E-09 3.4E-09 1.E-08 -- -- 1.0E-08 4.7E-09 -- -- --
09B028 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.0E-07 4.5E-08 1.E-07 -- -- -- -- -- -- --
Exposure Point Total 3.E-06
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TABLE 5-18.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
95%UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B001 Metals
B001 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 1.7E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.7E-02 0.0E+00 1.7E-02 2.E-02
B001 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B001 Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 1.2E-06 2.3E-06 1.8E-06 3.4E-06 5.E-06 3.0E-04 3.0E-04 1.2E-06 2.3E-06 3.9E-03 7.6E-03 1.E-02
B001 Copper 1.9E+01 mg/kg -- -- 0.0E+00 2.0E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-05 0.0E+00 4.9E-04 5.E-04
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene 6.5E+00 ug/kg 7.3E-01 7.3E-01 1.5E-08 6.6E-09 1.1E-08 4.8E-09 2.E-08 -- -- 1.5E-08 6.6E-09 -- -- --
B001 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 3.2E-08 1.4E-08 2.3E-07 1.0E-07 3.E-07 -- -- 3.2E-08 1.4E-08 -- -- --
B001 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.2E-08 2.0E-08 8.9E-09 3.E-08 -- -- 2.7E-08 1.2E-08 -- -- --
B001 Dibenzo(a,h)anthracene 2.2E+00 ug/kg 7.3E+00 7.3E+00 5.0E-09 2.2E-09 3.6E-08 1.6E-08 5.E-08 -- -- 5.0E-09 2.2E-09 -- -- --
B001 Indeno(1,2,3-cd)pyrene 9.7E+00 ug/kg 7.3E-01 7.3E-01 2.2E-08 9.9E-09 1.6E-08 7.2E-09 2.E-08 -- -- 2.2E-08 9.9E-09 -- -- --
B001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.1E-07 1.4E-07 5.E-07 -- -- -- -- -- -- --
Exposure Point Total 6.E-06
B003 Metals
B003 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 1.9E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.9E-02 0.0E+00 1.9E-02 2.E-02
B003 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B003 Arsenic 2.5E+00 mg/kg 1.5E+00 1.5E+00 1.3E-06 2.6E-06 2.0E-06 3.9E-06 6.E-06 3.0E-04 3.0E-04 1.3E-06 2.6E-06 4.4E-03 8.6E-03 1.E-02
B003 Copper 2.0E+01 mg/kg -- -- 0.0E+00 2.0E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-05 0.0E+00 5.0E-04 5.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 4.8E-07 2.1E-07 3.5E-07 1.6E-07 5.E-07 -- -- 4.8E-07 2.1E-07 -- -- --
B003 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 8.1E-07 3.7E-07 5.9E-06 2.7E-06 9.E-06 -- -- 8.1E-07 3.7E-07 -- -- --
B003 Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 7.0E-07 3.2E-07 5.1E-07 2.3E-07 7.E-07 -- -- 7.0E-07 3.2E-07 -- -- --
B003 Dibenzo(a,h)anthracene 3.3E+01 ug/kg 7.3E+00 7.3E+00 7.5E-08 3.4E-08 5.4E-07 2.5E-07 8.E-07 -- -- 7.5E-08 3.4E-08 -- -- --
B003 Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 6.3E-07 2.8E-07 4.6E-07 2.1E-07 7.E-07 -- -- 6.3E-07 2.8E-07 -- -- --
B003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.8E-06 3.5E-06 1.E-05 -- -- -- -- -- -- --
Exposure Point Total 2.E-05
B005 Metals
B005 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.5E-02 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.5E-02 0.0E+00 1.5E-02 1.E-02
B005 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B005 Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 1.7E-06 3.3E-06 2.6E-06 5.0E-06 8.E-06 3.0E-04 3.0E-04 1.7E-06 3.3E-06 5.7E-03 1.1E-02 2.E-02
B005 Copper 1.4E+01 mg/kg -- -- 0.0E+00 1.5E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-05 0.0E+00 3.7E-04 4.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 1.7E-07 7.8E-08 1.3E-07 5.7E-08 2.E-07 -- -- 1.7E-07 7.8E-08 -- -- --
B005 Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 3.4E-07 1.5E-07 2.5E-06 1.1E-06 4.E-06 -- -- 3.4E-07 1.5E-07 -- -- --
B005 Benzo(b)fluoranthene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.7E-07 1.2E-07 2.0E-07 8.9E-08 3.E-07 -- -- 2.7E-07 1.2E-07 -- -- --
B005 Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 3.4E-08 1.5E-08 2.5E-07 1.1E-07 4.E-07 -- -- 3.4E-08 1.5E-08 -- -- --
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TABLE 5-18.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
95%UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B005 Indeno(1,2,3-cd)pyrene 1.3E+02 ug/kg 7.3E-01 7.3E-01 2.9E-07 1.3E-07 2.1E-07 9.7E-08 3.E-07 -- -- 2.9E-07 1.3E-07 -- -- --
B005 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.3E-06 1.5E-06 5.E-06 -- -- -- -- -- -- --
Exposure Point Total 1.E-05

Notes:

a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  
EPA/600/R-93/089.  July 1993.
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TABLE 5-19.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

03B030 Metals
03B030 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.0E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 2.4E-03 0.0E+00 2.4E-03 2.E-03
03B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B030 Arsenic 1.9E+00 mg/kg 1.5E+00 1.5E+00 4.0E-08 1.7E-07 6.0E-08 2.5E-07 3.E-07 3.0E-04 3.0E-04 9.3E-08 3.9E-07 3.1E-04 1.3E-03 2.E-03
03B030 Copper 1.4E+01 mg/kg -- -- 0.0E+00 1.3E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.9E-06 0.0E+00 7.3E-05 7.E-05
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene 6.2E+00 ug/kg 7.3E-01 7.3E-01 5.6E-10 5.4E-10 4.1E-10 3.9E-10 8.E-10 -- -- 1.3E-09 1.3E-09 -- -- --
03B030 Benzo(a)pyrene 7.9E+00 ug/kg 7.3E+00 7.3E+00 7.1E-10 6.9E-10 5.2E-09 5.0E-09 1.E-08 -- -- 1.7E-09 1.6E-09 -- -- --
03B030 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 9.0E-10 8.7E-10 6.6E-10 6.4E-10 1.E-09 -- -- 2.1E-09 2.0E-09 -- -- --
03B030 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B030 Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 1.4E-09 1.4E-09 1.1E-09 1.0E-09 2.E-09 -- -- 3.4E-09 3.3E-09 -- -- --
03B030 Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 7.3E-09 7.1E-09 1.E-08 -- -- -- -- -- -- --
Exposure Point Total 3.E-07
03B031 Metals
03B031 Aluminum 2.2E+04 mg/kg -- -- 0.0E+00 1.9E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.5E-03 0.0E+00 4.5E-03 4.E-03
03B031 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B031 Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 6.7E-08 2.8E-07 1.0E-07 4.2E-07 5.E-07 3.0E-04 3.0E-04 1.6E-07 6.5E-07 5.2E-04 2.2E-03 3.E-03
03B031 Copper 2.3E+01 mg/kg -- -- 0.0E+00 2.0E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.6E-06 0.0E+00 1.2E-04 1.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 7.3E-01 3.4E-09 3.3E-09 2.5E-09 2.4E-09 5.E-09 -- -- 8.0E-09 7.7E-09 -- -- --
03B031 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 4.8E-09 4.6E-09 3.5E-08 3.4E-08 7.E-08 -- -- 1.1E-08 1.1E-08 -- -- --
03B031 Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 3.2E-09 3.1E-09 2.3E-09 2.2E-09 5.E-09 -- -- 7.4E-09 7.1E-09 -- -- --
03B031 Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 1.1E-09 1.0E-09 7.9E-09 7.6E-09 2.E-08 -- -- 2.5E-09 2.4E-09 -- -- --
03B031 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 4.3E-09 4.1E-09 3.1E-09 3.0E-09 6.E-09 -- -- 9.9E-09 9.6E-09 -- -- --
03B031 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.1E-08 4.9E-08 1.E-07 -- -- -- -- -- -- --
Exposure Point Total 6.E-07
03B033 Metals
03B033 Aluminum 1.4E+04 mg/kg -- -- 0.0E+00 1.2E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 2.8E-03 0.0E+00 2.8E-03 3.E-03
03B033 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B033 Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 8.4E-08 3.5E-07 1.3E-07 5.2E-07 6.E-07 3.0E-04 3.0E-04 1.9E-07 8.1E-07 6.5E-04 2.7E-03 3.E-03
03B033 Copper 1.6E+01 mg/kg -- -- 0.0E+00 1.4E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.2E-06 0.0E+00 8.0E-05 8.E-05
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene 5.2E+00 ug/kg 7.3E-01 7.3E-01 4.7E-10 4.5E-10 3.4E-10 3.3E-10 7.E-10 -- -- 1.1E-09 1.1E-09 -- -- --
03B033 Benzo(a)pyrene 5.2E+00 ug/kg 7.3E+00 7.3E+00 4.7E-10 4.5E-10 3.4E-09 3.3E-09 7.E-09 -- -- 1.1E-09 1.1E-09 -- -- --
03B033 Benzo(b)fluoranthene 5.2E+00 ug/kg 7.3E-01 7.3E-01 4.7E-10 4.5E-10 3.4E-10 3.3E-10 7.E-10 -- -- 1.1E-09 1.1E-09 -- -- --
03B033 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B033 Indeno(1,2,3-cd)pyrene 6.4E+00 ug/kg 7.3E-01 7.3E-01 5.8E-10 5.6E-10 4.2E-10 4.1E-10 8.E-10 -- -- 1.4E-09 1.3E-09 -- -- --
03B033 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.5E-09 4.4E-09 9.E-09 -- -- -- -- -- -- --
Exposure Point Total 7.E-07

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-19.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

04B023 Metals
04B023 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.1E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 2.5E-03 0.0E+00 2.5E-03 2.E-03
04B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 2.6E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 6.1E-08 0.0E+00 1.5E-04 2.E-04
04B023 Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 5.6E-08 2.4E-07 8.5E-08 3.5E-07 4.E-07 3.0E-04 3.0E-04 1.3E-07 5.5E-07 4.4E-04 1.8E-03 2.E-03
04B023 Copper 3.3E+01 mg/kg -- -- 0.0E+00 2.9E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.8E-06 0.0E+00 1.7E-04 2.E-04
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 2.4E-09 2.3E-09 1.7E-09 1.7E-09 3.E-09 -- -- 5.5E-09 5.3E-09 -- -- --
04B023 Benzo(a)pyrene 4.2E+01 ug/kg 7.3E+00 7.3E+00 3.8E-09 3.7E-09 2.8E-08 2.7E-08 5.E-08 -- -- 8.9E-09 8.5E-09 -- -- --
04B023 Benzo(b)fluoranthene 3.3E+01 ug/kg 7.3E-01 7.3E-01 3.0E-09 2.9E-09 2.2E-09 2.1E-09 4.E-09 -- -- 7.0E-09 6.7E-09 -- -- --
04B023 Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 1.3E-09 1.2E-09 9.2E-09 8.9E-09 2.E-08 -- -- 3.0E-09 2.8E-09 -- -- --
04B023 Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 3.4E-09 3.3E-09 2.5E-09 2.4E-09 5.E-09 -- -- 8.0E-09 7.7E-09 -- -- --
04B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.3E-08 4.2E-08 9.E-08 -- -- -- -- -- -- --
Exposure Point Total 5.E-07
04B024 Metals
04B024 Aluminum 2.1E+04 mg/kg -- -- 0.0E+00 1.8E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.3E-03 0.0E+00 4.3E-03 4.E-03
04B024 Antimony 1.3E+01 mg/kg -- -- 0.0E+00 1.1E-06 -- -- -- 6.0E-05 4.0E-04 0.0E+00 2.6E-06 0.0E+00 6.6E-03 7.E-03
04B024 Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 9.8E-08 4.1E-07 1.5E-07 6.1E-07 8.E-07 3.0E-04 3.0E-04 2.3E-07 9.6E-07 7.6E-04 3.2E-03 4.E-03
04B024 Copper 1.9E+02 mg/kg -- -- 0.0E+00 1.7E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.9E-05 0.0E+00 9.9E-04 1.E-03
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.6E-08 1.2E-08 1.1E-08 2.E-08 -- -- 3.8E-08 3.7E-08 -- -- --
04B024 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 3.3E-08 3.1E-08 2.4E-07 2.3E-07 5.E-07 -- -- 7.6E-08 7.3E-08 -- -- --
04B024 Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 2.7E-08 2.6E-08 2.0E-08 1.9E-08 4.E-08 -- -- 6.3E-08 6.1E-08 -- -- --
04B024 Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 2.1E-09 2.0E-09 1.5E-08 1.5E-08 3.E-08 -- -- 4.9E-09 4.7E-09 -- -- --
04B024 Indeno(1,2,3-cd)pyrene 2.2E+02 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.9E-08 1.5E-08 1.4E-08 3.E-08 -- -- 4.6E-08 4.5E-08 -- -- --
04B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.0E-07 2.9E-07 6.E-07 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
05B018 Metals
05B018 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 1.6E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 3.8E-03 0.0E+00 3.8E-03 4.E-03
05B018 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 1.7E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 4.1E-08 0.0E+00 1.0E-04 1.E-04
05B018 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 5.0E-08 2.1E-07 7.5E-08 3.1E-07 4.E-07 3.0E-04 3.0E-04 1.2E-07 4.9E-07 3.9E-04 1.6E-03 2.E-03
05B018 Copper 1.1E+02 mg/kg -- -- 0.0E+00 9.4E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.2E-05 0.0E+00 5.5E-04 5.E-04
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene 7.2E+01 ug/kg 7.3E-01 7.3E-01 6.5E-09 6.3E-09 4.8E-09 4.6E-09 9.E-09 -- -- 1.5E-08 1.5E-08 -- -- --
05B018 Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 7.8E-09 7.5E-09 5.7E-08 5.5E-08 1.E-07 -- -- 1.8E-08 1.8E-08 -- -- --
05B018 Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 9.0E-09 8.7E-09 6.6E-09 6.4E-09 1.E-08 -- -- 2.1E-08 2.0E-08 -- -- --
05B018 Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 2.4E-09 2.3E-09 1.7E-08 1.7E-08 3.E-08 -- -- 5.5E-09 5.3E-09 -- -- --
05B018 Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 3.5E-09 3.4E-09 2.6E-09 2.5E-09 5.E-09 -- -- 8.2E-09 7.9E-09 -- -- --
05B018 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.8E-08 8.5E-08 2.E-07 -- -- -- -- -- -- --
Exposure Point Total 6.E-07
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TABLE 5-19.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

06B022 Metals
06B022 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 3.1E-03 0.0E+00 3.1E-03 3.E-03
06B022 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 2.6E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 6.1E-08 0.0E+00 1.5E-04 2.E-04
06B022 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 5.4E-08 2.3E-07 8.1E-08 3.4E-07 4.E-07 3.0E-04 3.0E-04 1.3E-07 5.3E-07 4.2E-04 1.8E-03 2.E-03
06B022 Copper 4.3E+01 mg/kg -- -- 0.0E+00 3.7E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 8.7E-06 0.0E+00 2.2E-04 2.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene 4.8E+00 ug/kg 7.3E-01 7.3E-01 4.3E-10 4.2E-10 3.2E-10 3.1E-10 6.E-10 -- -- 1.0E-09 9.8E-10 -- -- --
06B022 Benzo(a)pyrene 4.4E+00 ug/kg 7.3E+00 7.3E+00 4.0E-10 3.8E-10 2.9E-09 2.8E-09 6.E-09 -- -- 9.3E-10 9.0E-10 -- -- --
06B022 Benzo(b)fluoranthene 5.6E+00 ug/kg 7.3E-01 7.3E-01 5.1E-10 4.9E-10 3.7E-10 3.6E-10 7.E-10 -- -- 1.2E-09 1.1E-09 -- -- --
06B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene 4.8E+00 ug/kg 7.3E-01 7.3E-01 4.3E-10 4.2E-10 3.2E-10 3.1E-10 6.E-10 -- -- 1.0E-09 9.8E-10 -- -- --
06B022 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.9E-09 3.8E-09 8.E-09 -- -- -- -- -- -- --
Exposure Point Total 4.E-07
06B026 Metals
06B026 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.1E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 2.5E-03 0.0E+00 2.5E-03 3.E-03
06B026 Antimony 8.0E-01 mg/kg -- -- 0.0E+00 7.0E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.6E-07 0.0E+00 4.1E-04 4.E-04
06B026 Arsenic 1.7E+00 mg/kg 1.5E+00 1.5E+00 3.5E-08 1.5E-07 5.3E-08 2.2E-07 3.E-07 3.0E-04 3.0E-04 8.3E-08 3.5E-07 2.8E-04 1.2E-03 1.E-03
06B026 Copper 2.0E+01 mg/kg -- -- 0.0E+00 1.7E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.1E-06 0.0E+00 1.0E-04 1.E-04
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene 7.9E+00 ug/kg 7.3E-01 7.3E-01 7.1E-10 6.9E-10 5.2E-10 5.0E-10 1.E-09 -- -- 1.7E-09 1.6E-09 -- -- --
06B026 Benzo(a)pyrene 6.4E+00 ug/kg 7.3E+00 7.3E+00 5.8E-10 5.6E-10 4.2E-09 4.1E-09 8.E-09 -- -- 1.4E-09 1.3E-09 -- -- --
06B026 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 9.0E-10 8.7E-10 6.6E-10 6.4E-10 1.E-09 -- -- 2.1E-09 2.0E-09 -- -- --
06B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B026 Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 1.0E-09 9.6E-10 7.3E-10 7.0E-10 1.E-09 -- -- 2.3E-09 2.2E-09 -- -- --
06B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.1E-09 5.9E-09 1.E-08 -- -- -- -- -- -- --
Exposure Point Total 3.E-07
06B030 Metals
06B030 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 1.5E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 3.6E-03 0.0E+00 3.6E-03 4.E-03
06B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
06B030 Arsenic 9.9E+00 mg/kg 1.5E+00 1.5E+00 2.1E-07 8.6E-07 3.1E-07 1.3E-06 2.E-06 3.0E-04 3.0E-04 4.8E-07 2.0E-06 1.6E-03 6.7E-03 8.E-03
06B030 Copper 6.1E+02 mg/kg -- -- 0.0E+00 5.3E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.2E-04 0.0E+00 3.1E-03 3.E-03
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 4.1E-09 3.9E-09 3.0E-09 2.9E-09 6.E-09 -- -- 9.5E-09 9.2E-09 -- -- --
06B030 Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 6.0E-09 5.8E-09 4.4E-08 4.2E-08 9.E-08 -- -- 1.4E-08 1.3E-08 -- -- --
06B030 Benzo(b)fluoranthene 8.1E+01 ug/kg 7.3E-01 7.3E-01 7.3E-09 7.1E-09 5.4E-09 5.2E-09 1.E-08 -- -- 1.7E-08 1.6E-08 -- -- --
06B030 Dibenzo(a,h)anthracene 5.0E+00 ug/kg 7.3E+00 7.3E+00 4.5E-10 4.4E-10 3.3E-09 3.2E-09 6.E-09 -- -- 1.1E-09 1.0E-09 -- -- --
06B030 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 4.3E-09 4.1E-09 3.1E-09 3.0E-09 6.E-09 -- -- 9.9E-09 9.6E-09 -- -- --
06B030 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.8E-08 5.6E-08 1.E-07 -- -- -- -- -- -- --
Exposure Point Total 2.E-06
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TABLE 5-19.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

07B023 Metals
07B023 Aluminum 1.0E+04 mg/kg -- -- 0.0E+00 8.8E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 2.1E-03 0.0E+00 2.1E-03 2.E-03
07B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 2.6E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 6.1E-08 0.0E+00 1.5E-04 2.E-04
07B023 Arsenic 7.0E-01 mg/kg 1.5E+00 1.5E+00 1.5E-08 6.1E-08 2.2E-08 9.2E-08 1.E-07 3.0E-04 3.0E-04 3.4E-08 1.4E-07 1.1E-04 4.7E-04 6.E-04
07B023 Copper 7.0E+01 mg/kg -- -- 0.0E+00 6.1E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.4E-05 0.0E+00 3.5E-04 4.E-04
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 1.3E-09 1.2E-09 9.2E-10 8.9E-10 2.E-09 -- -- 3.0E-09 2.8E-09 -- -- --
07B023 Benzo(a)pyrene 1.5E+01 ug/kg 7.3E+00 7.3E+00 1.4E-09 1.3E-09 9.9E-09 9.6E-09 2.E-08 -- -- 3.2E-09 3.1E-09 -- -- --
07B023 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 1.1E-09 1.0E-09 7.9E-10 7.6E-10 2.E-09 -- -- 2.5E-09 2.4E-09 -- -- --
07B023 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 2.3E-10 2.2E-10 1.7E-09 1.6E-09 3.E-09 -- -- 5.3E-10 5.1E-10 -- -- --
07B023 Indeno(1,2,3-cd)pyrene 1.3E+01 ug/kg 7.3E-01 7.3E-01 1.2E-09 1.1E-09 8.6E-10 8.3E-10 2.E-09 -- -- 2.7E-09 2.6E-09 -- -- --
07B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.4E-08 1.4E-08 3.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-07
07B024 Metals
07B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 3.1E-03 0.0E+00 3.1E-03 3.E-03
07B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
07B024 Arsenic 1.6E+00 mg/kg 1.5E+00 1.5E+00 3.2E-08 1.4E-07 4.9E-08 2.0E-07 3.E-07 3.0E-04 3.0E-04 7.6E-08 3.2E-07 2.5E-04 1.1E-03 1.E-03
07B024 Copper 2.1E+01 mg/kg -- -- 0.0E+00 1.8E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.2E-06 0.0E+00 1.0E-04 1.E-04
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 4.1E-09 3.9E-09 3.0E-09 2.9E-09 6.E-09 -- -- 9.5E-09 9.2E-09 -- -- --
07B024 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 4.8E-09 4.6E-09 3.5E-08 3.4E-08 7.E-08 -- -- 1.1E-08 1.1E-08 -- -- --
07B024 Benzo(b)fluoranthene 6.2E+01 ug/kg 7.3E-01 7.3E-01 5.6E-09 5.4E-09 4.1E-09 3.9E-09 8.E-09 -- -- 1.3E-08 1.3E-08 -- -- --
07B024 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
07B024 Indeno(1,2,3-cd)pyrene 2.3E+01 ug/kg 7.3E-01 7.3E-01 2.1E-09 2.0E-09 1.5E-09 1.5E-09 3.E-09 -- -- 4.9E-09 4.7E-09 -- -- --
07B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.4E-08 4.2E-08 9.E-08 -- -- -- -- -- -- --
Exposure Point Total 3.E-07
09B024 Metals
09B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 3.1E-03 0.0E+00 3.1E-03 3.E-03
09B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B024 Arsenic 1.1E+00 mg/kg 1.5E+00 1.5E+00 2.3E-08 9.6E-08 3.4E-08 1.4E-07 2.E-07 3.0E-04 3.0E-04 5.4E-08 2.2E-07 1.8E-04 7.5E-04 9.E-04
09B024 Copper 1.8E+01 mg/kg -- -- 0.0E+00 1.6E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.7E-06 0.0E+00 9.3E-05 9.E-05
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 1.6E-09 1.6E-09 1.2E-09 1.1E-09 2.E-09 -- -- 3.8E-09 3.7E-09 -- -- --
09B024 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 1.3E-09 1.2E-09 9.2E-09 8.9E-09 2.E-08 -- -- 3.0E-09 2.8E-09 -- -- --
09B024 Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 8.8E-10 8.5E-10 6.4E-10 6.2E-10 1.E-09 -- -- 2.0E-09 2.0E-09 -- -- --
09B024 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 2.3E-10 2.2E-10 1.7E-09 1.6E-09 3.E-09 -- -- 5.3E-10 5.1E-10 -- -- --
09B024 Indeno(1,2,3-cd)pyrene 8.7E+00 ug/kg 7.3E-01 7.3E-01 7.9E-10 7.6E-10 5.7E-10 5.5E-10 1.E-09 -- -- 1.8E-09 1.8E-09 -- -- --
09B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.3E-08 1.3E-08 3.E-08 -- -- -- -- -- -- --
Exposure Point Total 2.E-07
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TABLE 5-19.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

09B026 Metals
09B026 Aluminum 1.1E+04 mg/kg -- -- 0.0E+00 9.9E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 2.3E-03 0.0E+00 2.3E-03 2.E-03
09B026 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B026 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 5.0E-08 2.1E-07 7.5E-08 3.1E-07 4.E-07 3.0E-04 3.0E-04 1.2E-07 4.9E-07 3.9E-04 1.6E-03 2.E-03
09B026 Copper 1.8E+01 mg/kg -- -- 0.0E+00 1.6E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.7E-06 0.0E+00 9.3E-05 9.E-05
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(a)pyrene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(b)fluoranthene 2.1E+00 ug/kg 7.3E-01 7.3E-01 1.9E-10 1.8E-10 1.4E-10 1.3E-10 3.E-10 -- -- 4.4E-10 4.3E-10 -- -- --
09B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.4E-10 1.3E-10 3.E-10 -- -- -- -- -- -- --
Exposure Point Total 4.E-07
09B027 Metals
09B027 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 1.6E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 3.7E-03 0.0E+00 3.7E-03 4.E-03
09B027 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 1.7E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 4.1E-08 0.0E+00 1.0E-04 1.E-04
09B027 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 2.8E-08 1.2E-07 4.2E-08 1.7E-07 2.E-07 3.0E-04 3.0E-04 6.5E-08 2.7E-07 2.2E-04 9.0E-04 1.E-03
09B027 Copper 2.3E+01 mg/kg -- -- 0.0E+00 2.0E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.6E-06 0.0E+00 1.2E-04 1.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene 7.7E+00 ug/kg 7.3E-01 7.3E-01 7.0E-10 6.7E-10 5.1E-10 4.9E-10 1.E-09 -- -- 1.6E-09 1.6E-09 -- -- --
09B027 Benzo(a)pyrene 7.0E+00 ug/kg 7.3E+00 7.3E+00 6.3E-10 6.1E-10 4.6E-09 4.4E-09 9.E-09 -- -- 1.5E-09 1.4E-09 -- -- --
09B027 Benzo(b)fluoranthene 8.8E+00 ug/kg 7.3E-01 7.3E-01 8.0E-10 7.7E-10 5.8E-10 5.6E-10 1.E-09 -- -- 1.9E-09 1.8E-09 -- -- --
09B027 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene 5.6E+00 ug/kg 7.3E-01 7.3E-01 5.1E-10 4.9E-10 3.7E-10 3.6E-10 7.E-10 -- -- 1.2E-09 1.1E-09 -- -- --
09B027 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.1E-09 5.8E-09 1.E-08 -- -- -- -- -- -- --
Exposure Point Total 2.E-07
09B028 Metals
09B028 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 1.4E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 3.3E-03 0.0E+00 3.3E-03 3.E-03
09B028 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B028 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 2.7E-08 1.1E-07 4.1E-08 1.7E-07 2.E-07 3.0E-04 3.0E-04 6.3E-08 2.6E-07 2.1E-04 8.8E-04 1.E-03
09B028 Copper 1.9E+01 mg/kg -- -- 0.0E+00 1.6E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.8E-06 0.0E+00 9.6E-05 1.E-04
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene 5.3E+00 ug/kg 7.3E-01 7.3E-01 4.8E-10 4.6E-10 3.5E-10 3.4E-10 7.E-10 -- -- 1.1E-09 1.1E-09 -- -- --
09B028 Benzo(a)pyrene 4.6E+00 ug/kg 7.3E+00 7.3E+00 4.2E-10 4.0E-10 3.0E-09 2.9E-09 6.E-09 -- -- 9.7E-10 9.4E-10 -- -- --
09B028 Benzo(b)fluoranthene 5.0E+00 ug/kg 7.3E-01 7.3E-01 4.5E-10 4.4E-10 3.3E-10 3.2E-10 6.E-10 -- -- 1.1E-09 1.0E-09 -- -- --
09B028 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B028 Indeno(1,2,3-cd)pyrene 4.6E+00 ug/kg 7.3E-01 7.3E-01 4.2E-10 4.0E-10 3.0E-10 2.9E-10 6.E-10 -- -- 9.7E-10 9.4E-10 -- -- --
09B028 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.0E-09 3.9E-09 8.E-09 -- -- -- -- -- -- --
Exposure Point Total 2.E-07

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 5 of 7



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-19.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B001 Metals
B001 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 1.4E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 3.3E-03 0.0E+00 3.3E-03 3.E-03
B001 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B001 Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 4.7E-08 2.0E-07 7.0E-08 2.9E-07 4.E-07 3.0E-04 3.0E-04 1.1E-07 4.6E-07 3.7E-04 1.5E-03 2.E-03
B001 Copper 1.9E+01 mg/kg -- -- 0.0E+00 1.7E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.9E-06 0.0E+00 9.8E-05 1.E-04
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene 6.5E+00 ug/kg 7.3E-01 7.3E-01 5.9E-10 5.7E-10 4.3E-10 4.1E-10 8.E-10 -- -- 1.4E-09 1.3E-09 -- -- --
B001 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 1.3E-09 1.2E-09 9.2E-09 8.9E-09 2.E-08 -- -- 3.0E-09 2.8E-09 -- -- --
B001 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 1.1E-09 1.0E-09 7.9E-10 7.6E-10 2.E-09 -- -- 2.5E-09 2.4E-09 -- -- --
B001 Dibenzo(a,h)anthracene 2.2E+00 ug/kg 7.3E+00 7.3E+00 2.0E-10 1.9E-10 1.5E-09 1.4E-09 3.E-09 -- -- 4.6E-10 4.5E-10 -- -- --
B001 Indeno(1,2,3-cd)pyrene 9.7E+00 ug/kg 7.3E-01 7.3E-01 8.8E-10 8.5E-10 6.4E-10 6.2E-10 1.E-09 -- -- 2.0E-09 2.0E-09 -- -- --
B001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.3E-08 1.2E-08 2.E-08 -- -- -- -- -- -- --
Exposure Point Total 4.E-07
B003 Metals
B003 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 1.6E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.9E-02 0.0E+00 1.9E-02 2.E-02
B003 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B003 Arsenic 2.5E+00 mg/kg 1.5E+00 1.5E+00 5.3E-08 2.2E-07 8.0E-08 3.3E-07 4.E-07 3.0E-04 3.0E-04 1.3E-06 2.6E-06 4.4E-03 8.6E-03 1.E-02
B003 Copper 2.0E+01 mg/kg -- -- 0.0E+00 1.7E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-05 0.0E+00 5.0E-04 5.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.9E-08 1.8E-08 1.4E-08 1.3E-08 3.E-08 -- -- 4.8E-07 2.1E-07 -- -- --
B003 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 3.3E-08 3.1E-08 2.4E-07 2.3E-07 5.E-07 -- -- 8.1E-07 3.7E-07 -- -- --
B003 Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 2.8E-08 2.7E-08 2.0E-08 2.0E-08 4.E-08 -- -- 7.0E-07 3.2E-07 -- -- --
B003 Dibenzo(a,h)anthracene 3.3E+01 ug/kg 7.3E+00 7.3E+00 3.0E-09 2.9E-09 2.2E-08 2.1E-08 4.E-08 -- -- 7.5E-08 3.4E-08 -- -- --
B003 Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 2.5E-08 2.4E-08 1.8E-08 1.8E-08 4.E-08 -- -- 6.3E-07 2.8E-07 -- -- --
B003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.1E-07 3.0E-07 6.E-07 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
B005 Metals
B005 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.5E-02 0.0E+00 1.5E-02 1.E-02
B005 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B005 Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 6.8E-08 2.8E-07 1.0E-07 4.3E-07 5.E-07 3.0E-04 3.0E-04 1.7E-06 3.3E-06 5.7E-03 1.1E-02 2.E-02
B005 Copper 1.4E+01 mg/kg -- -- 0.0E+00 1.3E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-05 0.0E+00 3.7E-04 4.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 7.0E-09 6.7E-09 5.1E-09 4.9E-09 1.E-08 -- -- 1.7E-07 7.8E-08 -- -- --
B005 Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 1.4E-08 1.3E-08 9.9E-08 9.6E-08 2.E-07 -- -- 3.4E-07 1.5E-07 -- -- --
B005 Benzo(b)fluoranthene 1.2E+02 ug/kg 7.3E-01 7.3E-01 1.1E-08 1.0E-08 7.9E-09 7.6E-09 2.E-08 -- -- 2.7E-07 1.2E-07 -- -- --
B005 Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 1.4E-09 1.3E-09 9.9E-09 9.6E-09 2.E-08 -- -- 3.4E-08 1.5E-08 -- -- --
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TABLE 5-19.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B005 Indeno(1,2,3-cd)pyrene 1.3E+02 ug/kg 7.3E-01 7.3E-01 1.2E-08 1.1E-08 8.6E-09 8.3E-09 2.E-08 -- -- 2.9E-07 1.3E-07 -- -- --
B005 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.3E-07 1.3E-07 3.E-07 -- -- -- -- -- -- --
Exposure Point Total 8.E-07

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  
EPA/600/R-93/089.  July 1993.
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Table 5-20.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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03B030 Metals
03B030 Aluminum 1.E-02 1.E-02
03B030 Antimony NA NA
03B030 Arsenic 1.E-02 1.E-02
03B030 Copper 4.E-04 4.E-04
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene --
03B030 Benzo(a)pyrene --
03B030 Benzo(b)fluoranthene --
03B030 Dibenzo(a,h)anthracene ND
03B030 Indeno(1,2,3-cd)pyrene --
03B030 Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 4.E-04 1.E-02
03B031 Metals
03B031 Aluminum 2.E-02 2.E-02
03B031 Antimony NA NA
03B031 Arsenic 2.E-02 2.E-02
03B031 Copper 6.E-04 6.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene --
03B031 Benzo(a)pyrene --
03B031 Benzo(b)fluoranthene --
03B031 Dibenzo(a,h)anthracene --
03B031 Indeno(1,2,3-cd)pyrene --
03B031 Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 6.E-04 2.E-02
03B033 Metals
03B033 Aluminum 1.E-02 1.E-02
03B033 Antimony NA NA
03B033 Arsenic 2.E-02 2.E-02
03B033 Copper 4.E-04 4.E-04
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene --
03B033 Benzo(a)pyrene --
03B033 Benzo(b)fluoranthene --
03B033 Dibenzo(a,h)anthracene ND
03B033 Indeno(1,2,3-cd)pyrene --
03B033 Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 4.E-04 1.E-02

Endpoint-specific Hazard Indices
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Table 5-20.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

04B023 Metals
04B023 Aluminum 1.E-02 1.E-02
04B023 Antimony 8.E-04 8.E-04
04B023 Arsenic 1.E-02 1.E-02
04B023 Copper 8.E-04 8.E-04
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene --
04B023 Benzo(a)pyrene --
04B023 Benzo(b)fluoranthene --
04B023 Dibenzo(a,h)anthracene --
04B023 Indeno(1,2,3-cd)pyrene --
04B023 Total Carcinogenic PAHs --
Exposure Point Total 8.E-04 1.E-02 8.E-04 1.E-02
04B024 Metals
04B024 Aluminum 2.E-02 2.E-02
04B024 Antimony 3.E-02 3.E-02
04B024 Arsenic 2.E-02 2.E-02
04B024 Copper 5.E-03 5.E-03
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene --
04B024 Benzo(a)pyrene --
04B024 Benzo(b)fluoranthene --
04B024 Dibenzo(a,h)anthracene --
04B024 Indeno(1,2,3-cd)pyrene --
04B024 Total Carcinogenic PAHs --
Exposure Point Total 3.E-02 2.E-02 5.E-03 2.E-02
05B018 Metals
05B018 Aluminum 2.E-02 2.E-02
05B018 Antimony 5.E-04 5.E-04
05B018 Arsenic 1.E-02 1.E-02
05B018 Copper 3.E-03 3.E-03
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene --
05B018 Benzo(a)pyrene --
05B018 Benzo(b)fluoranthene --
05B018 Dibenzo(a,h)anthracene --
05B018 Indeno(1,2,3-cd)pyrene --
05B018 Total Carcinogenic PAHs --
Exposure Point Total 5.E-04 1.E-02 3.E-03 2.E-02
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Table 5-20.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

06B022 Metals
06B022 Aluminum 2.E-02 2.E-02
06B022 Antimony 8.E-04 8.E-04
06B022 Arsenic 1.E-02 1.E-02
06B022 Copper 1.E-03 1.E-03
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene --
06B022 Benzo(a)pyrene --
06B022 Benzo(b)fluoranthene --
06B022 Dibenzo(a,h)anthracene ND
06B022 Indeno(1,2,3-cd)pyrene --
06B022 Total Carcinogenic PAHs --
Exposure Point Total 8.E-04 1.E-02 1.E-03 2.E-02
06B026 Metals
06B026 Aluminum 1.E-02 1.E-02
06B026 Antimony 2.E-03 2.E-03
06B026 Arsenic 9.E-03 9.E-03
06B026 Copper 5.E-04 5.E-04
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene --
06B026 Benzo(a)pyrene --
06B026 Benzo(b)fluoranthene --
06B026 Dibenzo(a,h)anthracene ND
06B026 Indeno(1,2,3-cd)pyrene --
06B026 Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 9.E-03 5.E-04 1.E-02
06B030 Metals
06B030 Aluminum 2.E-02 2.E-02
06B030 Antimony NA NA
06B030 Arsenic 5.E-02 5.E-02
06B030 Copper 2.E-02 2.E-02
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene --
06B030 Benzo(a)pyrene --
06B030 Benzo(b)fluoranthene --
06B030 Dibenzo(a,h)anthracene --
06B030 Indeno(1,2,3-cd)pyrene --
06B030 Total Carcinogenic PAHs --
Exposure Point Total 5.E-02 2.E-02 2.E-02
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Table 5-20.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

07B023 Metals
07B023 Aluminum 1.E-02 1.E-02
07B023 Antimony 8.E-04 8.E-04
07B023 Arsenic 4.E-03 4.E-03
07B023 Copper 2.E-03 2.E-03
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene --
07B023 Benzo(a)pyrene --
07B023 Benzo(b)fluoranthene --
07B023 Dibenzo(a,h)anthracene --
07B023 Indeno(1,2,3-cd)pyrene --
07B023 Total Carcinogenic PAHs --
Exposure Point Total 8.E-04 4.E-03 2.E-03 1.E-02
07B024 Metals
07B024 Aluminum 2.E-02 2.E-02
07B024 Antimony NA NA
07B024 Arsenic 8.E-03 8.E-03
07B024 Copper 5.E-04 5.E-04
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene --
07B024 Benzo(a)pyrene --
07B024 Benzo(b)fluoranthene --
07B024 Dibenzo(a,h)anthracene ND
07B024 Indeno(1,2,3-cd)pyrene --
07B024 Total Carcinogenic PAHs --
Exposure Point Total 8.E-03 5.E-04 2.E-02
09B024 Metals
09B024 Aluminum 2.E-02 2.E-02
09B024 Antimony NA NA
09B024 Arsenic 6.E-03 6.E-03
09B024 Copper 5.E-04 5.E-04
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene --
09B024 Benzo(a)pyrene --
09B024 Benzo(b)fluoranthene --
09B024 Dibenzo(a,h)anthracene --
09B024 Indeno(1,2,3-cd)pyrene --
09B024 Total Carcinogenic PAHs --
Exposure Point Total 6.E-03 5.E-04 2.E-02
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Table 5-20.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

09B026 Metals
09B026 Aluminum 1.E-02 1.E-02
09B026 Antimony NA NA
09B026 Arsenic 1.E-02 1.E-02
09B026 Copper 5.E-04 5.E-04
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND
09B026 Benzo(a)pyrene ND
09B026 Benzo(b)fluoranthene --
09B026 Dibenzo(a,h)anthracene ND
09B026 Indeno(1,2,3-cd)pyrene ND
09B026 Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 5.E-04 1.E-02
09B027 Metals
09B027 Aluminum 2.E-02 2.E-02
09B027 Antimony 5.E-04 5.E-04
09B027 Arsenic 7.E-03 7.E-03
09B027 Copper 6.E-04 6.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene --
09B027 Benzo(a)pyrene --
09B027 Benzo(b)fluoranthene --
09B027 Dibenzo(a,h)anthracene ND
09B027 Indeno(1,2,3-cd)pyrene --
09B027 Total Carcinogenic PAHs --
Exposure Point Total 5.E-04 7.E-03 6.E-04 2.E-02
09B028 Metals
09B028 Aluminum 2.E-02 2.E-02
09B028 Antimony NA NA
09B028 Arsenic 7.E-03 7.E-03
09B028 Copper 5.E-04 5.E-04
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene --
09B028 Benzo(a)pyrene --
09B028 Benzo(b)fluoranthene --
09B028 Dibenzo(a,h)anthracene ND
09B028 Indeno(1,2,3-cd)pyrene --
09B028 Total Carcinogenic PAHs --
Exposure Point Total 7.E-03 5.E-04 2.E-02
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Table 5-20.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

B001 Metals
B001 Aluminum 2.E-02 2.E-02
B001 Antimony ND ND
B001 Arsenic 1.E-02 1.E-02
B001 Copper 5.E-04 5.E-04
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene --
B001 Benzo(a)pyrene --
B001 Benzo(b)fluoranthene --
B001 Dibenzo(a,h)anthracene --
B001 Indeno(1,2,3-cd)pyrene --
B001 Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 5.E-04 2.E-02
B003 Metals
B003 Aluminum 2.E-02 2.E-02
B003 Antimony ND ND
B003 Arsenic 1.E-02 1.E-02
B003 Copper 5.E-04 5.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene --
B003 Benzo(a)pyrene --
B003 Benzo(b)fluoranthene --
B003 Dibenzo(a,h)anthracene --
B003 Indeno(1,2,3-cd)pyrene --
B003 Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 5.E-04 2.E-02
B005 Metals
B005 Aluminum 1.E-02 1.E-02
B005 Antimony ND ND
B005 Arsenic 2.E-02 2.E-02
B005 Copper 4.E-04 4.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene --
B005 Benzo(a)pyrene --
B005 Benzo(b)fluoranthene --
B005 Dibenzo(a,h)anthracene --
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Table 5-20.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B005 Indeno(1,2,3-cd)pyrene --
B005 Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 4.E-04 1.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-21.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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03B030 Metals
03B030 Aluminum 2.E-03 2.E-03
03B030 Antimony NA NA
03B030 Arsenic 2.E-03 2.E-03
03B030 Copper 7.E-05 7.E-05
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene --
03B030 Benzo(a)pyrene --
03B030 Benzo(b)fluoranthene --
03B030 Dibenzo(a,h)anthracene ND
03B030 Indeno(1,2,3-cd)pyrene --
03B030 Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 7.E-05 2.E-03
03B031 Metals
03B031 Aluminum 4.E-03 4.E-03
03B031 Antimony NA NA
03B031 Arsenic 3.E-03 3.E-03
03B031 Copper 1.E-04 1.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene --
03B031 Benzo(a)pyrene --
03B031 Benzo(b)fluoranthene --
03B031 Dibenzo(a,h)anthracene --
03B031 Indeno(1,2,3-cd)pyrene --
03B031 Total Carcinogenic PAHs --
Exposure Point Total 3.E-03 1.E-04 4.E-03
03B033 Metals
03B033 Aluminum 3.E-03 3.E-03
03B033 Antimony NA NA
03B033 Arsenic 3.E-03 3.E-03
03B033 Copper 8.E-05 8.E-05
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene --
03B033 Benzo(a)pyrene --
03B033 Benzo(b)fluoranthene --
03B033 Dibenzo(a,h)anthracene ND
03B033 Indeno(1,2,3-cd)pyrene --
03B033 Total Carcinogenic PAHs --
Exposure Point Total 3.E-03 8.E-05 3.E-03

Endpoint-specific Hazard Indices

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 7



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-21.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

04B023 Metals
04B023 Aluminum 2.E-03 2.E-03
04B023 Antimony 2.E-04 2.E-04
04B023 Arsenic 2.E-03 2.E-03
04B023 Copper 2.E-04 2.E-04
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene --
04B023 Benzo(a)pyrene --
04B023 Benzo(b)fluoranthene --
04B023 Dibenzo(a,h)anthracene --
04B023 Indeno(1,2,3-cd)pyrene --
04B023 Total Carcinogenic PAHs --
Exposure Point Total 2.E-04 2.E-03 2.E-04 2.E-03
04B024 Metals
04B024 Aluminum 4.E-03 4.E-03
04B024 Antimony 7.E-03 7.E-03
04B024 Arsenic 4.E-03 4.E-03
04B024 Copper 1.E-03 1.E-03
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene --
04B024 Benzo(a)pyrene --
04B024 Benzo(b)fluoranthene --
04B024 Dibenzo(a,h)anthracene --
04B024 Indeno(1,2,3-cd)pyrene --
04B024 Total Carcinogenic PAHs --
Exposure Point Total 7.E-03 4.E-03 1.E-03 4.E-03
05B018 Metals
05B018 Aluminum 4.E-03 4.E-03
05B018 Antimony 1.E-04 1.E-04
05B018 Arsenic 2.E-03 2.E-03
05B018 Copper 5.E-04 5.E-04
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene --
05B018 Benzo(a)pyrene --
05B018 Benzo(b)fluoranthene --
05B018 Dibenzo(a,h)anthracene --
05B018 Indeno(1,2,3-cd)pyrene --
05B018 Total Carcinogenic PAHs --
Exposure Point Total 1.E-04 2.E-03 5.E-04 4.E-03
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TABLE 5-21.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

06B022 Metals
06B022 Aluminum 3.E-03 3.E-03
06B022 Antimony 2.E-04 2.E-04
06B022 Arsenic 2.E-03 2.E-03
06B022 Copper 2.E-04 2.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene --
06B022 Benzo(a)pyrene --
06B022 Benzo(b)fluoranthene --
06B022 Dibenzo(a,h)anthracene ND
06B022 Indeno(1,2,3-cd)pyrene --
06B022 Total Carcinogenic PAHs --
Exposure Point Total 2.E-04 2.E-03 2.E-04 3.E-03
06B026 Metals
06B026 Aluminum 3.E-03 3.E-03
06B026 Antimony 4.E-04 4.E-04
06B026 Arsenic 1.E-03 1.E-03
06B026 Copper 1.E-04 1.E-04
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene --
06B026 Benzo(a)pyrene --
06B026 Benzo(b)fluoranthene --
06B026 Dibenzo(a,h)anthracene ND
06B026 Indeno(1,2,3-cd)pyrene --
06B026 Total Carcinogenic PAHs --
Exposure Point Total 4.E-04 1.E-03 1.E-04 3.E-03
06B030 Metals
06B030 Aluminum 4.E-03 4.E-03
06B030 Antimony NA NA
06B030 Arsenic 8.E-03 8.E-03
06B030 Copper 3.E-03 3.E-03
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene --
06B030 Benzo(a)pyrene --
06B030 Benzo(b)fluoranthene --
06B030 Dibenzo(a,h)anthracene --
06B030 Indeno(1,2,3-cd)pyrene --
06B030 Total Carcinogenic PAHs --
Exposure Point Total 8.E-03 3.E-03 4.E-03
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TABLE 5-21.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

07B023 Metals
07B023 Aluminum 2.E-03 2.E-03
07B023 Antimony 2.E-04 2.E-04
07B023 Arsenic 6.E-04 6.E-04
07B023 Copper 4.E-04 4.E-04
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene --
07B023 Benzo(a)pyrene --
07B023 Benzo(b)fluoranthene --
07B023 Dibenzo(a,h)anthracene --
07B023 Indeno(1,2,3-cd)pyrene --
07B023 Total Carcinogenic PAHs --
Exposure Point Total 2.E-04 6.E-04 4.E-04 2.E-03
07B024 Metals
07B024 Aluminum 3.E-03 3.E-03
07B024 Antimony NA NA
07B024 Arsenic 1.E-03 1.E-03
07B024 Copper 1.E-04 1.E-04
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene --
07B024 Benzo(a)pyrene --
07B024 Benzo(b)fluoranthene --
07B024 Dibenzo(a,h)anthracene ND
07B024 Indeno(1,2,3-cd)pyrene --
07B024 Total Carcinogenic PAHs --
Exposure Point Total 1.E-03 1.E-04 3.E-03
09B024 Metals
09B024 Aluminum 3.E-03 3.E-03
09B024 Antimony NA NA
09B024 Arsenic 9.E-04 9.E-04
09B024 Copper 9.E-05 9.E-05
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene --
09B024 Benzo(a)pyrene --
09B024 Benzo(b)fluoranthene --
09B024 Dibenzo(a,h)anthracene --
09B024 Indeno(1,2,3-cd)pyrene --
09B024 Total Carcinogenic PAHs --
Exposure Point Total 9.E-04 9.E-05 3.E-03
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TABLE 5-21.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

09B026 Metals
09B026 Aluminum 2.E-03 2.E-03
09B026 Antimony NA NA
09B026 Arsenic 2.E-03 2.E-03
09B026 Copper 9.E-05 9.E-05
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND
09B026 Benzo(a)pyrene ND
09B026 Benzo(b)fluoranthene --
09B026 Dibenzo(a,h)anthracene ND
09B026 Indeno(1,2,3-cd)pyrene ND
09B026 Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 9.E-05 2.E-03
09B027 Metals
09B027 Aluminum 4.E-03 4.E-03
09B027 Antimony 1.E-04 1.E-04
09B027 Arsenic 1.E-03 1.E-03
09B027 Copper 1.E-04 1.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene --
09B027 Benzo(a)pyrene --
09B027 Benzo(b)fluoranthene --
09B027 Dibenzo(a,h)anthracene ND
09B027 Indeno(1,2,3-cd)pyrene --
09B027 Total Carcinogenic PAHs --
Exposure Point Total 1.E-04 1.E-03 1.E-04 4.E-03
09B028 Metals
09B028 Aluminum 3.E-03 3.E-03
09B028 Antimony NA NA
09B028 Arsenic 1.E-03 1.E-03
09B028 Copper 1.E-04 1.E-04
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene --
09B028 Benzo(a)pyrene --
09B028 Benzo(b)fluoranthene --
09B028 Dibenzo(a,h)anthracene ND
09B028 Indeno(1,2,3-cd)pyrene --
09B028 Total Carcinogenic PAHs --
Exposure Point Total 1.E-03 1.E-04 3.E-03
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TABLE 5-21.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B001 Metals
B001 Aluminum 3.E-03 3.E-03
B001 Antimony ND ND
B001 Arsenic 2.E-03 2.E-03
B001 Copper 1.E-04 1.E-04
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene --
B001 Benzo(a)pyrene --
B001 Benzo(b)fluoranthene --
B001 Dibenzo(a,h)anthracene --
B001 Indeno(1,2,3-cd)pyrene --
B001 Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 1.E-04 3.E-03
B003 Metals
B003 Aluminum 2.E-02 2.E-02
B003 Antimony ND ND
B003 Arsenic 1.E-02 1.E-02
B003 Copper 5.E-04 5.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene --
B003 Benzo(a)pyrene --
B003 Benzo(b)fluoranthene --
B003 Dibenzo(a,h)anthracene --
B003 Indeno(1,2,3-cd)pyrene --
B003 Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 5.E-04 2.E-02
B005 Metals
B005 Aluminum 1.E-02 1.E-02
B005 Antimony ND ND
B005 Arsenic 2.E-02 2.E-02
B005 Copper 4.E-04 4.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene --
B005 Benzo(a)pyrene --
B005 Benzo(b)fluoranthene --
B005 Dibenzo(a,h)anthracene --
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TABLE 5-21.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B005 Indeno(1,2,3-cd)pyrene --
B005 Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 4.E-04 1.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-22.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
95%UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

03B030 Metals
03B030 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 3.1E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.3E-03 0.0E+00 7.3E-03 7.E-03
03B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B030 Arsenic 1.9E+00 mg/kg 1.5E+00 1.5E+00 2.6E-07 5.0E-07 3.8E-07 7.5E-07 1.E-06 3.0E-04 3.0E-04 6.0E-07 1.2E-06 2.0E-03 3.9E-03 6.E-03
03B030 Copper 1.4E+01 mg/kg -- -- 0.0E+00 3.8E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 8.8E-06 0.0E+00 2.2E-04 2.E-04
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene 6.2E+00 ug/kg 7.3E-01 7.3E-01 3.6E-09 1.6E-09 2.6E-09 1.2E-09 4.E-09 -- -- 8.4E-09 3.8E-09 -- -- --
03B030 Benzo(a)pyrene 7.9E+00 ug/kg 7.3E+00 7.3E+00 4.6E-09 2.1E-09 3.4E-08 1.5E-08 5.E-08 -- -- 1.1E-08 4.8E-09 -- -- --
03B030 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 5.8E-09 2.6E-09 4.2E-09 1.9E-09 6.E-09 -- -- 1.4E-08 6.1E-09 -- -- --
03B030 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B030 Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 9.3E-09 4.2E-09 6.8E-09 3.1E-09 1.E-08 -- -- 2.2E-08 9.8E-09 -- -- --
03B030 Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 4.7E-08 2.1E-08 7.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
03B031 Metals
03B031 Aluminum 2.2E+04 mg/kg -- -- 0.0E+00 5.8E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.3E-02 0.0E+00 1.3E-02 1.E-02
03B031 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B031 Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 4.3E-07 8.4E-07 6.4E-07 1.3E-06 2.E-06 3.0E-04 3.0E-04 1.0E-06 2.0E-06 3.3E-03 6.5E-03 1.E-02
03B031 Copper 2.3E+01 mg/kg -- -- 0.0E+00 6.0E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.4E-05 0.0E+00 3.5E-04 3.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 7.3E-01 2.2E-08 9.9E-09 1.6E-08 7.3E-09 2.E-08 -- -- 5.2E-08 2.3E-08 -- -- --
03B031 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 3.1E-08 1.4E-08 2.3E-07 1.0E-07 3.E-07 -- -- 7.2E-08 3.2E-08 -- -- --
03B031 Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 2.0E-08 9.2E-09 1.5E-08 6.7E-09 2.E-08 -- -- 4.8E-08 2.1E-08 -- -- --
03B031 Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 7.0E-09 3.1E-09 5.1E-08 2.3E-08 7.E-08 -- -- 1.6E-08 7.3E-09 -- -- --
03B031 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.2E-08 2.0E-08 9.0E-09 3.E-08 -- -- 6.4E-08 2.9E-08 -- -- --
03B031 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.3E-07 1.5E-07 5.E-07 -- -- -- -- -- -- --
Exposure Point Total 2.E-06
03B033 Metals
03B033 Aluminum 1.4E+04 mg/kg -- -- 0.0E+00 3.7E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 8.5E-03 0.0E+00 8.5E-03 9.E-03
03B033 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B033 Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 5.4E-07 1.0E-06 8.1E-07 1.6E-06 2.E-06 3.0E-04 3.0E-04 1.3E-06 2.4E-06 4.2E-03 8.1E-03 1.E-02
03B033 Copper 1.6E+01 mg/kg -- -- 0.0E+00 4.1E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 9.6E-06 0.0E+00 2.4E-04 2.E-04
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene 5.2E+00 ug/kg 7.3E-01 7.3E-01 3.0E-09 1.4E-09 2.2E-09 9.9E-10 3.E-09 -- -- 7.1E-09 3.2E-09 -- -- --
03B033 Benzo(a)pyrene 5.2E+00 ug/kg 7.3E+00 7.3E+00 3.0E-09 1.4E-09 2.2E-08 9.9E-09 3.E-08 -- -- 7.1E-09 3.2E-09 -- -- --
03B033 Benzo(b)fluoranthene 5.2E+00 ug/kg 7.3E-01 7.3E-01 3.0E-09 1.4E-09 2.2E-09 9.9E-10 3.E-09 -- -- 7.1E-09 3.2E-09 -- -- --
03B033 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B033 Indeno(1,2,3-cd)pyrene 6.4E+00 ug/kg 7.3E-01 7.3E-01 3.7E-09 1.7E-09 2.7E-09 1.2E-09 4.E-09 -- -- 8.7E-09 3.9E-09 -- -- --
03B033 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.9E-08 1.3E-08 4.E-08 -- -- -- -- -- -- --
Exposure Point Total 2.E-06

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-22.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
95%UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

04B023 Metals
04B023 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 3.2E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.4E-03 0.0E+00 7.4E-03 7.E-03
04B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 7.9E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.8E-07 0.0E+00 4.6E-04 5.E-04
04B023 Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 3.6E-07 7.1E-07 5.4E-07 1.1E-06 2.E-06 3.0E-04 3.0E-04 8.5E-07 1.6E-06 2.8E-03 5.5E-03 8.E-03
04B023 Copper 3.3E+01 mg/kg -- -- 0.0E+00 8.7E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-05 0.0E+00 5.1E-04 5.E-04
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 1.5E-08 6.8E-09 1.1E-08 5.0E-09 2.E-08 -- -- 3.5E-08 1.6E-08 -- -- --
04B023 Benzo(a)pyrene 4.2E+01 ug/kg 7.3E+00 7.3E+00 2.4E-08 1.1E-08 1.8E-07 8.0E-08 3.E-07 -- -- 5.7E-08 2.6E-08 -- -- --
04B023 Benzo(b)fluoranthene 3.3E+01 ug/kg 7.3E-01 7.3E-01 1.9E-08 8.6E-09 1.4E-08 6.3E-09 2.E-08 -- -- 4.5E-08 2.0E-08 -- -- --
04B023 Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 8.1E-09 3.7E-09 5.9E-08 2.7E-08 9.E-08 -- -- 1.9E-08 8.5E-09 -- -- --
04B023 Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 2.2E-08 9.9E-09 1.6E-08 7.3E-09 2.E-08 -- -- 5.2E-08 2.3E-08 -- -- --
04B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.8E-07 1.3E-07 4.E-07 -- -- -- -- -- -- --
Exposure Point Total 2.E-06
04B024 Metals
04B024 Aluminum 2.1E+04 mg/kg -- -- 0.0E+00 5.5E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.3E-02 0.0E+00 1.3E-02 1.E-02
04B024 Antimony 1.3E+01 mg/kg -- -- 0.0E+00 3.4E-06 -- -- -- 6.0E-05 4.0E-04 0.0E+00 7.9E-06 0.0E+00 2.0E-02 2.E-02
04B024 Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 6.3E-07 1.2E-06 9.5E-07 1.8E-06 3.E-06 3.0E-04 3.0E-04 1.5E-06 2.9E-06 4.9E-03 9.6E-03 1.E-02
04B024 Copper 1.9E+02 mg/kg -- -- 0.0E+00 5.1E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.2E-04 0.0E+00 3.0E-03 3.E-03
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 1.0E-07 4.7E-08 7.6E-08 3.4E-08 1.E-07 -- -- 2.4E-07 1.1E-07 -- -- --
04B024 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 2.1E-07 9.4E-08 1.5E-06 6.9E-07 2.E-06 -- -- 4.9E-07 2.2E-07 -- -- --
04B024 Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.7E-07 7.9E-08 1.3E-07 5.7E-08 2.E-07 -- -- 4.1E-07 1.8E-07 -- -- --
04B024 Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 1.3E-08 6.0E-09 9.8E-08 4.4E-08 1.E-07 -- -- 3.1E-08 1.4E-08 -- -- --
04B024 Indeno(1,2,3-cd)pyrene 2.2E+02 ug/kg 7.3E-01 7.3E-01 1.3E-07 5.8E-08 9.3E-08 4.2E-08 1.E-07 -- -- 3.0E-07 1.3E-07 -- -- --
04B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.9E-06 8.7E-07 3.E-06 -- -- -- -- -- -- --
Exposure Point Total 6.E-06
05B018 Metals
05B018 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 4.9E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-02 0.0E+00 1.1E-02 1.E-02
05B018 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 5.2E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.2E-07 0.0E+00 3.1E-04 3.E-04
05B018 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 3.2E-07 6.3E-07 4.8E-07 9.4E-07 1.E-06 3.0E-04 3.0E-04 7.5E-07 1.5E-06 2.5E-03 4.9E-03 7.E-03
05B018 Copper 1.1E+02 mg/kg -- -- 0.0E+00 2.8E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.6E-05 0.0E+00 1.6E-03 2.E-03
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene 7.2E+01 ug/kg 7.3E-01 7.3E-01 4.2E-08 1.9E-08 3.1E-08 1.4E-08 4.E-08 -- -- 9.8E-08 4.4E-08 -- -- --
05B018 Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 5.0E-08 2.3E-08 3.7E-07 1.6E-07 5.E-07 -- -- 1.2E-07 5.3E-08 -- -- --
05B018 Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 5.8E-08 2.6E-08 4.2E-08 1.9E-08 6.E-08 -- -- 1.4E-07 6.1E-08 -- -- --
05B018 Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 1.5E-08 6.8E-09 1.1E-07 5.0E-08 2.E-07 -- -- 3.5E-08 1.6E-08 -- -- --
05B018 Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.0E-08 1.7E-08 7.4E-09 2.E-08 -- -- 5.3E-08 2.4E-08 -- -- --
05B018 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.7E-07 2.5E-07 8.E-07 -- -- -- -- -- -- --
Exposure Point Total 2.E-06
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TABLE 5-22.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
95%UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

06B022 Metals
06B022 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 4.0E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 9.4E-03 0.0E+00 9.4E-03 9.E-03
06B022 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 7.9E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.8E-07 0.0E+00 4.6E-04 5.E-04
06B022 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 3.5E-07 6.8E-07 5.2E-07 1.0E-06 2.E-06 3.0E-04 3.0E-04 8.1E-07 1.6E-06 2.7E-03 5.3E-03 8.E-03
06B022 Copper 4.3E+01 mg/kg -- -- 0.0E+00 1.1E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.6E-05 0.0E+00 6.5E-04 7.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene 4.8E+00 ug/kg 7.3E-01 7.3E-01 2.8E-09 1.3E-09 2.0E-09 9.2E-10 3.E-09 -- -- 6.5E-09 2.9E-09 -- -- --
06B022 Benzo(a)pyrene 4.4E+00 ug/kg 7.3E+00 7.3E+00 2.6E-09 1.2E-09 1.9E-08 8.4E-09 3.E-08 -- -- 6.0E-09 2.7E-09 -- -- --
06B022 Benzo(b)fluoranthene 5.6E+00 ug/kg 7.3E-01 7.3E-01 3.3E-09 1.5E-09 2.4E-09 1.1E-09 3.E-09 -- -- 7.6E-09 3.4E-09 -- -- --
06B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene 4.8E+00 ug/kg 7.3E-01 7.3E-01 2.8E-09 1.3E-09 2.0E-09 9.2E-10 3.E-09 -- -- 6.5E-09 2.9E-09 -- -- --
06B022 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.5E-08 1.1E-08 4.E-08 -- -- -- -- -- -- --
Exposure Point Total 2.E-06
06B026 Metals
06B026 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 3.2E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.5E-03 0.0E+00 7.5E-03 8.E-03
06B026 Antimony 8.0E-01 mg/kg -- -- 0.0E+00 2.1E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 4.9E-07 0.0E+00 1.2E-03 1.E-03
06B026 Arsenic 1.7E+00 mg/kg 1.5E+00 1.5E+00 2.3E-07 4.4E-07 3.4E-07 6.7E-07 1.E-06 3.0E-04 3.0E-04 5.3E-07 1.0E-06 1.8E-03 3.5E-03 5.E-03
06B026 Copper 2.0E+01 mg/kg -- -- 0.0E+00 5.2E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.2E-05 0.0E+00 3.0E-04 3.E-04
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene 7.9E+00 ug/kg 7.3E-01 7.3E-01 4.6E-09 2.1E-09 3.4E-09 1.5E-09 5.E-09 -- -- 1.1E-08 4.8E-09 -- -- --
06B026 Benzo(a)pyrene 6.4E+00 ug/kg 7.3E+00 7.3E+00 3.7E-09 1.7E-09 2.7E-08 1.2E-08 4.E-08 -- -- 8.7E-09 3.9E-09 -- -- --
06B026 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 5.8E-09 2.6E-09 4.2E-09 1.9E-09 6.E-09 -- -- 1.4E-08 6.1E-09 -- -- --
06B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B026 Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 6.4E-09 2.9E-09 4.7E-09 2.1E-09 7.E-09 -- -- 1.5E-08 6.7E-09 -- -- --
06B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.9E-08 1.8E-08 6.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
06B030 Metals
06B030 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 4.6E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-02 0.0E+00 1.1E-02 1.E-02
06B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
06B030 Arsenic 9.9E+00 mg/kg 1.5E+00 1.5E+00 1.3E-06 2.6E-06 2.0E-06 3.9E-06 6.E-06 3.0E-04 3.0E-04 3.1E-06 6.0E-06 1.0E-02 2.0E-02 3.E-02
06B030 Copper 6.1E+02 mg/kg -- -- 0.0E+00 1.6E-04 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.7E-04 0.0E+00 9.3E-03 9.E-03
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 2.6E-08 1.2E-08 1.9E-08 8.6E-09 3.E-08 -- -- 6.1E-08 2.7E-08 -- -- --
06B030 Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 3.8E-08 1.7E-08 2.8E-07 1.3E-07 4.E-07 -- -- 9.0E-08 4.0E-08 -- -- --
06B030 Benzo(b)fluoranthene 8.1E+01 ug/kg 7.3E-01 7.3E-01 4.7E-08 2.1E-08 3.4E-08 1.5E-08 5.E-08 -- -- 1.1E-07 4.9E-08 -- -- --
06B030 Dibenzo(a,h)anthracene 5.0E+00 ug/kg 7.3E+00 7.3E+00 2.9E-09 1.3E-09 2.1E-08 9.6E-09 3.E-08 -- -- 6.8E-09 3.1E-09 -- -- --
06B030 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.2E-08 2.0E-08 9.0E-09 3.E-08 -- -- 6.4E-08 2.9E-08 -- -- --
06B030 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.7E-07 1.7E-07 5.E-07 -- -- -- -- -- -- --
Exposure Point Total 6.E-06
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TABLE 5-22.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
95%UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

07B023 Metals
07B023 Aluminum 1.0E+04 mg/kg -- -- 0.0E+00 2.6E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.2E-03 0.0E+00 6.2E-03 6.E-03
07B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 7.9E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.8E-07 0.0E+00 4.6E-04 5.E-04
07B023 Arsenic 7.0E-01 mg/kg 1.5E+00 1.5E+00 9.4E-08 1.8E-07 1.4E-07 2.7E-07 4.E-07 3.0E-04 3.0E-04 2.2E-07 4.3E-07 7.3E-04 1.4E-03 2.E-03
07B023 Copper 7.0E+01 mg/kg -- -- 0.0E+00 1.8E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.2E-05 0.0E+00 1.1E-03 1.E-03
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 8.1E-09 3.7E-09 5.9E-09 2.7E-09 9.E-09 -- -- 1.9E-08 8.5E-09 -- -- --
07B023 Benzo(a)pyrene 1.5E+01 ug/kg 7.3E+00 7.3E+00 8.7E-09 3.9E-09 6.4E-08 2.9E-08 9.E-08 -- -- 2.0E-08 9.2E-09 -- -- --
07B023 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 7.0E-09 3.1E-09 5.1E-09 2.3E-09 7.E-09 -- -- 1.6E-08 7.3E-09 -- -- --
07B023 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 1.5E-09 6.5E-10 1.1E-08 4.8E-09 2.E-08 -- -- 3.4E-09 1.5E-09 -- -- --
07B023 Indeno(1,2,3-cd)pyrene 1.3E+01 ug/kg 7.3E-01 7.3E-01 7.6E-09 3.4E-09 5.5E-09 2.5E-09 8.E-09 -- -- 1.8E-08 7.9E-09 -- -- --
07B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.1E-08 4.1E-08 1.E-07 -- -- -- -- -- -- --
Exposure Point Total 5.E-07
07B024 Metals
07B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 4.0E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 9.3E-03 0.0E+00 9.3E-03 9.E-03
07B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
07B024 Arsenic 1.6E+00 mg/kg 1.5E+00 1.5E+00 2.1E-07 4.1E-07 3.1E-07 6.1E-07 9.E-07 3.0E-04 3.0E-04 4.9E-07 9.5E-07 1.6E-03 3.2E-03 5.E-03
07B024 Copper 2.1E+01 mg/kg -- -- 0.0E+00 5.4E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.3E-05 0.0E+00 3.1E-04 3.E-04
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 2.6E-08 1.2E-08 1.9E-08 8.6E-09 3.E-08 -- -- 6.1E-08 2.7E-08 -- -- --
07B024 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 3.1E-08 1.4E-08 2.3E-07 1.0E-07 3.E-07 -- -- 7.2E-08 3.2E-08 -- -- --
07B024 Benzo(b)fluoranthene 6.2E+01 ug/kg 7.3E-01 7.3E-01 3.6E-08 1.6E-08 2.6E-08 1.2E-08 4.E-08 -- -- 8.4E-08 3.8E-08 -- -- --
07B024 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
07B024 Indeno(1,2,3-cd)pyrene 2.3E+01 ug/kg 7.3E-01 7.3E-01 1.3E-08 6.0E-09 9.8E-09 4.4E-09 1.E-08 -- -- 3.1E-08 1.4E-08 -- -- --
07B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.8E-07 1.3E-07 4.E-07 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
09B024 Metals
09B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 4.0E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 9.3E-03 0.0E+00 9.3E-03 9.E-03
09B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B024 Arsenic 1.1E+00 mg/kg 1.5E+00 1.5E+00 1.5E-07 2.9E-07 2.2E-07 4.3E-07 7.E-07 3.0E-04 3.0E-04 3.4E-07 6.7E-07 1.1E-03 2.2E-03 3.E-03
09B024 Copper 1.8E+01 mg/kg -- -- 0.0E+00 4.8E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.1E-05 0.0E+00 2.8E-04 3.E-04
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 1.0E-08 4.7E-09 7.6E-09 3.4E-09 1.E-08 -- -- 2.4E-08 1.1E-08 -- -- --
09B024 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 8.1E-09 3.7E-09 5.9E-08 2.7E-08 9.E-08 -- -- 1.9E-08 8.5E-09 -- -- --
09B024 Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 5.6E-09 2.5E-09 4.1E-09 1.9E-09 6.E-09 -- -- 1.3E-08 5.9E-09 -- -- --
09B024 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 1.5E-09 6.5E-10 1.1E-08 4.8E-09 2.E-08 -- -- 3.4E-09 1.5E-09 -- -- --
09B024 Indeno(1,2,3-cd)pyrene 8.7E+00 ug/kg 7.3E-01 7.3E-01 5.1E-09 2.3E-09 3.7E-09 1.7E-09 5.E-09 -- -- 1.2E-08 5.3E-09 -- -- --
09B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.6E-08 3.8E-08 1.E-07 -- -- -- -- -- -- --
Exposure Point Total 8.E-07
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TABLE 5-22.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
95%UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

09B026 Metals
09B026 Aluminum 1.1E+04 mg/kg -- -- 0.0E+00 3.0E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.9E-03 0.0E+00 6.9E-03 7.E-03
09B026 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B026 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 3.2E-07 6.3E-07 4.8E-07 9.4E-07 1.E-06 3.0E-04 3.0E-04 7.5E-07 1.5E-06 2.5E-03 4.9E-03 7.E-03
09B026 Copper 1.8E+01 mg/kg -- -- 0.0E+00 4.8E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.1E-05 0.0E+00 2.8E-04 3.E-04
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(a)pyrene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(b)fluoranthene 2.1E+00 ug/kg 7.3E-01 7.3E-01 1.2E-09 5.5E-10 8.9E-10 4.0E-10 1.E-09 -- -- 2.9E-09 1.3E-09 -- -- --
09B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.9E-10 4.0E-10 1.E-09 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
09B027 Metals
09B027 Aluminum 2.0E+04 mg/kg -- -- 0.0E+00 5.2E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.2E-02 0.0E+00 1.2E-02 1.E-02
09B027 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 5.2E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.2E-07 0.0E+00 3.1E-04 3.E-04
09B027 Arsenic 1.4E+00 mg/kg 1.5E+00 1.5E+00 1.9E-07 3.7E-07 2.8E-07 5.5E-07 8.E-07 3.0E-04 3.0E-04 4.4E-07 8.5E-07 1.5E-03 2.8E-03 4.E-03
09B027 Copper 2.4E+01 mg/kg -- -- 0.0E+00 6.3E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-05 0.0E+00 3.7E-04 4.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene 9.8E+00 ug/kg 7.3E-01 7.3E-01 5.7E-09 2.6E-09 4.2E-09 1.9E-09 6.E-09 -- -- 1.3E-08 6.0E-09 -- -- --
09B027 Benzo(a)pyrene 9.0E+00 ug/kg 7.3E+00 7.3E+00 5.2E-09 2.4E-09 3.8E-08 1.7E-08 6.E-08 -- -- 1.2E-08 5.5E-09 -- -- --
09B027 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 6.0E-09 2.7E-09 4.4E-09 2.0E-09 6.E-09 -- -- 1.4E-08 6.3E-09 -- -- --
09B027 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene 6.6E+00 ug/kg 7.3E-01 7.3E-01 3.8E-09 1.7E-09 2.8E-09 1.3E-09 4.E-09 -- -- 9.0E-09 4.0E-09 -- -- --
09B027 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.0E-08 2.2E-08 7.E-08 -- -- -- -- -- -- --
Exposure Point Total 9.E-07
09B028 Metals
09B028 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 4.2E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 9.8E-03 0.0E+00 9.8E-03 1.E-02
09B028 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B028 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 1.7E-07 3.4E-07 2.6E-07 5.1E-07 8.E-07 3.0E-04 3.0E-04 4.1E-07 7.9E-07 1.4E-03 2.6E-03 4.E-03
09B028 Copper 1.9E+01 mg/kg -- -- 0.0E+00 4.9E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.2E-05 0.0E+00 2.9E-04 3.E-04
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene 5.3E+00 ug/kg 7.3E-01 7.3E-01 3.1E-09 1.4E-09 2.3E-09 1.0E-09 3.E-09 -- -- 7.2E-09 3.2E-09 -- -- --
09B028 Benzo(a)pyrene 4.6E+00 ug/kg 7.3E+00 7.3E+00 2.7E-09 1.2E-09 2.0E-08 8.8E-09 3.E-08 -- -- 6.2E-09 2.8E-09 -- -- --
09B028 Benzo(b)fluoranthene 5.0E+00 ug/kg 7.3E-01 7.3E-01 2.9E-09 1.3E-09 2.1E-09 9.6E-10 3.E-09 -- -- 6.8E-09 3.1E-09 -- -- --
09B028 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B028 Indeno(1,2,3-cd)pyrene 4.6E+00 ug/kg 7.3E-01 7.3E-01 2.7E-09 1.2E-09 2.0E-09 8.8E-10 3.E-09 -- -- 6.2E-09 2.8E-09 -- -- --
09B028 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.6E-08 1.2E-08 4.E-08 -- -- -- -- -- -- --
Exposure Point Total 8.E-07
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TABLE 5-22.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
95%UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B001 Metals
B001 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 4.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.0E-02 0.0E+00 1.0E-02 1.E-02
B001 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B001 Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 3.0E-07 5.9E-07 4.5E-07 8.8E-07 1.E-06 3.0E-04 3.0E-04 7.0E-07 1.4E-06 2.3E-03 4.6E-03 7.E-03
B001 Copper 1.9E+01 mg/kg -- -- 0.0E+00 5.1E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.2E-05 0.0E+00 2.9E-04 3.E-04
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene 6.5E+00 ug/kg 7.3E-01 7.3E-01 3.8E-09 1.7E-09 2.8E-09 1.2E-09 4.E-09 -- -- 8.8E-09 4.0E-09 -- -- --
B001 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 8.1E-09 3.7E-09 5.9E-08 2.7E-08 9.E-08 -- -- 1.9E-08 8.5E-09 -- -- --
B001 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 7.0E-09 3.1E-09 5.1E-09 2.3E-09 7.E-09 -- -- 1.6E-08 7.3E-09 -- -- --
B001 Dibenzo(a,h)anthracene 2.2E+00 ug/kg 7.3E+00 7.3E+00 1.3E-09 5.8E-10 9.3E-09 4.2E-09 1.E-08 -- -- 3.0E-09 1.3E-09 -- -- --
B001 Indeno(1,2,3-cd)pyrene 9.7E+00 ug/kg 7.3E-01 7.3E-01 5.6E-09 2.5E-09 4.1E-09 1.9E-09 6.E-09 -- -- 1.3E-08 5.9E-09 -- -- --
B001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.1E-08 3.6E-08 1.E-07 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
B003 Metals
B003 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 4.9E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.9E-02 0.0E+00 1.9E-02 2.E-02
B003 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B003 Arsenic 2.5E+00 mg/kg 1.5E+00 1.5E+00 3.4E-07 6.6E-07 5.1E-07 1.0E-06 2.E-06 3.0E-04 3.0E-04 1.3E-06 2.6E-06 4.4E-03 8.6E-03 1.E-02
B003 Copper 2.0E+01 mg/kg -- -- 0.0E+00 5.2E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-05 0.0E+00 5.0E-04 5.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.2E-07 5.5E-08 8.9E-08 4.0E-08 1.E-07 -- -- 4.8E-07 2.1E-07 -- -- --
B003 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 2.1E-07 9.4E-08 1.5E-06 6.9E-07 2.E-06 -- -- 8.1E-07 3.7E-07 -- -- --
B003 Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.8E-07 8.1E-08 1.3E-07 5.9E-08 2.E-07 -- -- 7.0E-07 3.2E-07 -- -- --
B003 Dibenzo(a,h)anthracene 3.3E+01 ug/kg 7.3E+00 7.3E+00 1.9E-08 8.6E-09 1.4E-07 6.3E-08 2.E-07 -- -- 7.5E-08 3.4E-08 -- -- --
B003 Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 1.6E-07 7.3E-08 1.2E-07 5.3E-08 2.E-07 -- -- 6.3E-07 2.8E-07 -- -- --
B003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.0E-06 9.0E-07 3.E-06 -- -- -- -- -- -- --
Exposure Point Total 4.E-06
B005 Metals
B005 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 3.8E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.5E-02 0.0E+00 1.5E-02 1.E-02
B005 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B005 Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 4.4E-07 8.5E-07 6.6E-07 1.3E-06 2.E-06 3.0E-04 3.0E-04 1.7E-06 3.3E-06 5.7E-03 1.1E-02 2.E-02
B005 Copper 1.4E+01 mg/kg -- -- 0.0E+00 3.8E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-05 0.0E+00 3.7E-04 4.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 4.5E-08 2.0E-08 3.3E-08 1.5E-08 5.E-08 -- -- 1.7E-07 7.8E-08 -- -- --
B005 Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 8.7E-08 3.9E-08 6.4E-07 2.9E-07 9.E-07 -- -- 3.4E-07 1.5E-07 -- -- --
B005 Benzo(b)fluoranthene 1.2E+02 ug/kg 7.3E-01 7.3E-01 7.0E-08 3.1E-08 5.1E-08 2.3E-08 7.E-08 -- -- 2.7E-07 1.2E-07 -- -- --
B005 Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 8.7E-09 3.9E-09 6.4E-08 2.9E-08 9.E-08 -- -- 3.4E-08 1.5E-08 -- -- --

DO NOT QUOTE OR CITE
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TABLE 5-22.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
95%UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B005 Indeno(1,2,3-cd)pyrene 1.3E+02 ug/kg 7.3E-01 7.3E-01 7.6E-08 3.4E-08 5.5E-08 2.5E-08 8.E-08 -- -- 2.9E-07 1.3E-07 -- -- --
B005 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.4E-07 3.8E-07 1.E-06 -- -- -- -- -- -- --
Exposure Point Total 3.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  
EPA/600/R-93/089.  July 1993.
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TABLE 5-23.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

03B030 Metals
03B030 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.6E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.2E-03 0.0E+00 1.2E-03 1.E-03
03B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B030 Arsenic 1.9E+00 mg/kg 1.5E+00 1.5E+00 6.0E-09 2.5E-08 8.9E-09 3.7E-08 5.E-08 3.0E-04 3.0E-04 4.6E-08 1.9E-07 1.5E-04 6.4E-04 8.E-04
03B030 Copper 1.4E+01 mg/kg -- -- 0.0E+00 1.9E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-06 0.0E+00 3.7E-05 4.E-05
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene 6.2E+00 ug/kg 7.3E-01 7.3E-01 8.4E-11 8.1E-11 6.1E-11 5.9E-11 1.E-10 -- -- 6.5E-10 6.3E-10 -- -- --
03B030 Benzo(a)pyrene 7.9E+00 ug/kg 7.3E+00 7.3E+00 1.1E-10 1.0E-10 7.8E-10 7.5E-10 2.E-09 -- -- 8.3E-10 8.0E-10 -- -- --
03B030 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 1.4E-10 1.3E-10 9.9E-11 9.6E-11 2.E-10 -- -- 1.1E-09 1.0E-09 -- -- --
03B030 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B030 Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 2.2E-10 2.1E-10 1.6E-10 1.5E-10 3.E-10 -- -- 1.7E-09 1.6E-09 -- -- --
03B030 Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 1.1E-09 1.1E-09 2.E-09 -- -- -- -- -- -- --
Exposure Point Total 5.E-08
03B031 Metals
03B031 Aluminum 2.2E+04 mg/kg -- -- 0.0E+00 2.9E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 2.2E-03 0.0E+00 2.2E-03 2.E-03
03B031 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B031 Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 1.0E-08 4.2E-08 1.5E-08 6.3E-08 8.E-08 3.0E-04 3.0E-04 7.8E-08 3.3E-07 2.6E-04 1.1E-03 1.E-03
03B031 Copper 2.3E+01 mg/kg -- -- 0.0E+00 3.0E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.3E-06 0.0E+00 5.8E-05 6.E-05
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 7.3E-01 5.2E-10 5.0E-10 3.8E-10 3.6E-10 7.E-10 -- -- 4.0E-09 3.9E-09 -- -- --
03B031 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 7.2E-10 6.9E-10 5.3E-09 5.1E-09 1.E-08 -- -- 5.6E-09 5.4E-09 -- -- --
03B031 Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 4.8E-10 4.6E-10 3.5E-10 3.3E-10 7.E-10 -- -- 3.7E-09 3.6E-09 -- -- --
03B031 Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 1.6E-10 1.6E-10 1.2E-09 1.1E-09 2.E-09 -- -- 1.3E-09 1.2E-09 -- -- --
03B031 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 6.4E-10 6.1E-10 4.7E-10 4.5E-10 9.E-10 -- -- 5.0E-09 4.8E-09 -- -- --
03B031 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.6E-09 7.4E-09 1.E-08 -- -- -- -- -- -- --
Exposure Point Total 9.E-08
03B033 Metals
03B033 Aluminum 1.4E+04 mg/kg -- -- 0.0E+00 1.8E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.4E-03 0.0E+00 1.4E-03 1.E-03
03B033 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B033 Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 1.3E-08 5.2E-08 1.9E-08 7.9E-08 1.E-07 3.0E-04 3.0E-04 9.7E-08 4.1E-07 3.2E-04 1.4E-03 2.E-03
03B033 Copper 1.6E+01 mg/kg -- -- 0.0E+00 2.1E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.6E-06 0.0E+00 4.0E-05 4.E-05
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene 5.2E+00 ug/kg 7.3E-01 7.3E-01 7.1E-11 6.8E-11 5.2E-11 5.0E-11 1.E-10 -- -- 5.5E-10 5.3E-10 -- -- --
03B033 Benzo(a)pyrene 5.2E+00 ug/kg 7.3E+00 7.3E+00 7.1E-11 6.8E-11 5.2E-10 5.0E-10 1.E-09 -- -- 5.5E-10 5.3E-10 -- -- --
03B033 Benzo(b)fluoranthene 5.2E+00 ug/kg 7.3E-01 7.3E-01 7.1E-11 6.8E-11 5.2E-11 5.0E-11 1.E-10 -- -- 5.5E-10 5.3E-10 -- -- --
03B033 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B033 Indeno(1,2,3-cd)pyrene 6.4E+00 ug/kg 7.3E-01 7.3E-01 8.7E-11 8.4E-11 6.3E-11 6.1E-11 1.E-10 -- -- 6.8E-10 6.5E-10 -- -- --
03B033 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.8E-10 6.6E-10 1.E-09 -- -- -- -- -- -- --
Exposure Point Total 1.E-07

Cancer Risk Calculationsa Noncancer Risk CalculationsaEPC
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TABLE 5-23.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Cancer Risk Calculationsa Noncancer Risk CalculationsaEPC

04B023 Metals
04B023 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.6E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.2E-03 0.0E+00 1.2E-03 1.E-03
04B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 3.9E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 3.1E-08 0.0E+00 7.6E-05 8.E-05
04B023 Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 8.5E-09 3.5E-08 1.3E-08 5.3E-08 7.E-08 3.0E-04 3.0E-04 6.6E-08 2.7E-07 2.2E-04 9.2E-04 1.E-03
04B023 Copper 3.3E+01 mg/kg -- -- 0.0E+00 4.4E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.4E-06 0.0E+00 8.5E-05 8.E-05
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 3.5E-10 3.4E-10 2.6E-10 2.5E-10 5.E-10 -- -- 2.7E-09 2.6E-09 -- -- --
04B023 Benzo(a)pyrene 4.2E+01 ug/kg 7.3E+00 7.3E+00 5.7E-10 5.5E-10 4.2E-09 4.0E-09 8.E-09 -- -- 4.4E-09 4.3E-09 -- -- --
04B023 Benzo(b)fluoranthene 3.3E+01 ug/kg 7.3E-01 7.3E-01 4.5E-10 4.3E-10 3.3E-10 3.2E-10 6.E-10 -- -- 3.5E-09 3.4E-09 -- -- --
04B023 Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 1.9E-10 1.8E-10 1.4E-09 1.3E-09 3.E-09 -- -- 1.5E-09 1.4E-09 -- -- --
04B023 Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 5.2E-10 5.0E-10 3.8E-10 3.6E-10 7.E-10 -- -- 4.0E-09 3.9E-09 -- -- --
04B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.5E-09 6.3E-09 1.E-08 -- -- -- -- -- -- --
Exposure Point Total 8.E-08
04B024 Metals
04B024 Aluminum 2.1E+04 mg/kg -- -- 0.0E+00 2.8E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 2.1E-03 0.0E+00 2.1E-03 2.E-03
04B024 Antimony 1.3E+01 mg/kg -- -- 0.0E+00 1.7E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.3E-06 0.0E+00 3.3E-03 3.E-03
04B024 Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 1.5E-08 6.1E-08 2.2E-08 9.2E-08 1.E-07 3.0E-04 3.0E-04 1.1E-07 4.8E-07 3.8E-04 1.6E-03 2.E-03
04B024 Copper 1.9E+02 mg/kg -- -- 0.0E+00 2.5E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-05 0.0E+00 4.9E-04 5.E-04
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 2.4E-09 2.4E-09 1.8E-09 1.7E-09 4.E-09 -- -- 1.9E-08 1.8E-08 -- -- --
04B024 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 4.9E-09 4.7E-09 3.6E-08 3.4E-08 7.E-08 -- -- 3.8E-08 3.7E-08 -- -- --
04B024 Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 4.1E-09 3.9E-09 3.0E-09 2.9E-09 6.E-09 -- -- 3.2E-08 3.1E-08 -- -- --
04B024 Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 3.1E-10 3.0E-10 2.3E-09 2.2E-09 4.E-09 -- -- 2.4E-09 2.3E-09 -- -- --
04B024 Indeno(1,2,3-cd)pyrene 2.2E+02 ug/kg 7.3E-01 7.3E-01 3.0E-09 2.9E-09 2.2E-09 2.1E-09 4.E-09 -- -- 2.3E-08 2.2E-08 -- -- --
04B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.5E-08 4.3E-08 9.E-08 -- -- -- -- -- -- --
Exposure Point Total 2.E-07
05B018 Metals
05B018 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 2.5E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.9E-03 0.0E+00 1.9E-03 2.E-03
05B018 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 2.6E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 2.0E-08 0.0E+00 5.1E-05 5.E-05
05B018 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 7.5E-09 3.1E-08 1.1E-08 4.7E-08 6.E-08 3.0E-04 3.0E-04 5.8E-08 2.4E-07 1.9E-04 8.1E-04 1.E-03
05B018 Copper 1.1E+02 mg/kg -- -- 0.0E+00 1.4E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.1E-05 0.0E+00 2.7E-04 3.E-04
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene 7.2E+01 ug/kg 7.3E-01 7.3E-01 9.8E-10 9.4E-10 7.1E-10 6.9E-10 1.E-09 -- -- 7.6E-09 7.3E-09 -- -- --
05B018 Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 1.2E-09 1.1E-09 8.5E-09 8.2E-09 2.E-08 -- -- 9.1E-09 8.8E-09 -- -- --
05B018 Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 1.4E-09 1.3E-09 9.9E-10 9.6E-10 2.E-09 -- -- 1.1E-08 1.0E-08 -- -- --
05B018 Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 3.5E-10 3.4E-10 2.6E-09 2.5E-09 5.E-09 -- -- 2.7E-09 2.6E-09 -- -- --
05B018 Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 5.3E-10 5.1E-10 3.9E-10 3.7E-10 8.E-10 -- -- 4.1E-09 4.0E-09 -- -- --
05B018 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.3E-08 1.3E-08 3.E-08 -- -- -- -- -- -- --
Exposure Point Total 8.E-08

DO NOT QUOTE OR CITE
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TABLE 5-23.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Cancer Risk Calculationsa Noncancer Risk CalculationsaEPC

06B022 Metals
06B022 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 2.0E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.6E-03 0.0E+00 1.6E-03 2.E-03
06B022 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 3.9E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 3.1E-08 0.0E+00 7.6E-05 8.E-05
06B022 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 8.1E-09 3.4E-08 1.2E-08 5.1E-08 6.E-08 3.0E-04 3.0E-04 6.3E-08 2.6E-07 2.1E-04 8.8E-04 1.E-03
06B022 Copper 4.3E+01 mg/kg -- -- 0.0E+00 5.6E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.3E-06 0.0E+00 1.1E-04 1.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene 4.8E+00 ug/kg 7.3E-01 7.3E-01 6.5E-11 6.3E-11 4.8E-11 4.6E-11 9.E-11 -- -- 5.1E-10 4.9E-10 -- -- --
06B022 Benzo(a)pyrene 4.4E+00 ug/kg 7.3E+00 7.3E+00 6.0E-11 5.8E-11 4.4E-10 4.2E-10 9.E-10 -- -- 4.6E-10 4.5E-10 -- -- --
06B022 Benzo(b)fluoranthene 5.6E+00 ug/kg 7.3E-01 7.3E-01 7.6E-11 7.3E-11 5.5E-11 5.3E-11 1.E-10 -- -- 5.9E-10 5.7E-10 -- -- --
06B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene 4.8E+00 ug/kg 7.3E-01 7.3E-01 6.5E-11 6.3E-11 4.8E-11 4.6E-11 9.E-11 -- -- 5.1E-10 4.9E-10 -- -- --
06B022 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.9E-10 5.7E-10 1.E-09 -- -- -- -- -- -- --
Exposure Point Total 6.E-08
06B026 Metals
06B026 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 1.6E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.3E-03 0.0E+00 1.3E-03 1.E-03
06B026 Antimony 8.0E-01 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 8.1E-08 0.0E+00 2.0E-04 2.E-04
06B026 Arsenic 1.7E+00 mg/kg 1.5E+00 1.5E+00 5.3E-09 2.2E-08 8.0E-09 3.3E-08 4.E-08 3.0E-04 3.0E-04 4.1E-08 1.7E-07 1.4E-04 5.8E-04 7.E-04
06B026 Copper 2.0E+01 mg/kg -- -- 0.0E+00 2.6E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-06 0.0E+00 5.1E-05 5.E-05
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene 7.9E+00 ug/kg 7.3E-01 7.3E-01 1.1E-10 1.0E-10 7.8E-11 7.5E-11 2.E-10 -- -- 8.3E-10 8.0E-10 -- -- --
06B026 Benzo(a)pyrene 6.4E+00 ug/kg 7.3E+00 7.3E+00 8.7E-11 8.4E-11 6.3E-10 6.1E-10 1.E-09 -- -- 6.8E-10 6.5E-10 -- -- --
06B026 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 1.4E-10 1.3E-10 9.9E-11 9.6E-11 2.E-10 -- -- 1.1E-09 1.0E-09 -- -- --
06B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B026 Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 1.5E-10 1.4E-10 1.1E-10 1.1E-10 2.E-10 -- -- 1.2E-09 1.1E-09 -- -- --
06B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.2E-10 8.9E-10 2.E-09 -- -- -- -- -- -- --
Exposure Point Total 4.E-08
06B030 Metals
06B030 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 2.3E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.8E-03 0.0E+00 1.8E-03 2.E-03
06B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
06B030 Arsenic 9.9E+00 mg/kg 1.5E+00 1.5E+00 3.1E-08 1.3E-07 4.7E-08 1.9E-07 2.E-07 3.0E-04 3.0E-04 2.4E-07 1.0E-06 8.0E-04 3.4E-03 4.E-03
06B030 Copper 6.1E+02 mg/kg -- -- 0.0E+00 7.9E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.2E-05 0.0E+00 1.5E-03 2.E-03
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 6.1E-10 5.9E-10 4.5E-10 4.3E-10 9.E-10 -- -- 4.8E-09 4.6E-09 -- -- --
06B030 Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 9.0E-10 8.6E-10 6.5E-09 6.3E-09 1.E-08 -- -- 7.0E-09 6.7E-09 -- -- --
06B030 Benzo(b)fluoranthene 8.1E+01 ug/kg 7.3E-01 7.3E-01 1.1E-09 1.1E-09 8.0E-10 7.7E-10 2.E-09 -- -- 8.6E-09 8.2E-09 -- -- --
06B030 Dibenzo(a,h)anthracene 5.0E+00 ug/kg 7.3E+00 7.3E+00 6.8E-11 6.5E-11 5.0E-10 4.8E-10 1.E-09 -- -- 5.3E-10 5.1E-10 -- -- --
06B030 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 6.4E-10 6.1E-10 4.7E-10 4.5E-10 9.E-10 -- -- 5.0E-09 4.8E-09 -- -- --
06B030 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.7E-09 8.4E-09 2.E-08 -- -- -- -- -- -- --
Exposure Point Total 3.E-07
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TABLE 5-23.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Cancer Risk Calculationsa Noncancer Risk CalculationsaEPC

07B023 Metals
07B023 Aluminum 1.0E+04 mg/kg -- -- 0.0E+00 1.3E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.0E-03 0.0E+00 1.0E-03 1.E-03
07B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 3.9E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 3.1E-08 0.0E+00 7.6E-05 8.E-05
07B023 Arsenic 7.0E-01 mg/kg 1.5E+00 1.5E+00 2.2E-09 9.2E-09 3.3E-09 1.4E-08 2.E-08 3.0E-04 3.0E-04 1.7E-08 7.1E-08 5.7E-05 2.4E-04 3.E-04
07B023 Copper 7.0E+01 mg/kg -- -- 0.0E+00 9.1E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.1E-06 0.0E+00 1.8E-04 2.E-04
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 1.9E-10 1.8E-10 1.4E-10 1.3E-10 3.E-10 -- -- 1.5E-09 1.4E-09 -- -- --
07B023 Benzo(a)pyrene 1.5E+01 ug/kg 7.3E+00 7.3E+00 2.0E-10 2.0E-10 1.5E-09 1.4E-09 3.E-09 -- -- 1.6E-09 1.5E-09 -- -- --
07B023 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 1.6E-10 1.6E-10 1.2E-10 1.1E-10 2.E-10 -- -- 1.3E-09 1.2E-09 -- -- --
07B023 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 3.4E-11 3.3E-11 2.5E-10 2.4E-10 5.E-10 -- -- 2.6E-10 2.5E-10 -- -- --
07B023 Indeno(1,2,3-cd)pyrene 1.3E+01 ug/kg 7.3E-01 7.3E-01 1.8E-10 1.7E-10 1.3E-10 1.2E-10 3.E-10 -- -- 1.4E-09 1.3E-09 -- -- --
07B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.1E-09 2.0E-09 4.E-09 -- -- -- -- -- -- --
Exposure Point Total 2.E-08
07B024 Metals
07B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 2.0E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.5E-03 0.0E+00 1.5E-03 2.E-03
07B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
07B024 Arsenic 1.6E+00 mg/kg 1.5E+00 1.5E+00 4.9E-09 2.0E-08 7.3E-09 3.0E-08 4.E-08 3.0E-04 3.0E-04 3.8E-08 1.6E-07 1.3E-04 5.3E-04 7.E-04
07B024 Copper 2.1E+01 mg/kg -- -- 0.0E+00 2.7E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.1E-06 0.0E+00 5.2E-05 5.E-05
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 6.1E-10 5.9E-10 4.5E-10 4.3E-10 9.E-10 -- -- 4.8E-09 4.6E-09 -- -- --
07B024 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 7.2E-10 6.9E-10 5.3E-09 5.1E-09 1.E-08 -- -- 5.6E-09 5.4E-09 -- -- --
07B024 Benzo(b)fluoranthene 6.2E+01 ug/kg 7.3E-01 7.3E-01 8.4E-10 8.1E-10 6.1E-10 5.9E-10 1.E-09 -- -- 6.5E-09 6.3E-09 -- -- --
07B024 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
07B024 Indeno(1,2,3-cd)pyrene 2.3E+01 ug/kg 7.3E-01 7.3E-01 3.1E-10 3.0E-10 2.3E-10 2.2E-10 4.E-10 -- -- 2.4E-09 2.3E-09 -- -- --
07B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.5E-09 6.3E-09 1.E-08 -- -- -- -- -- -- --
Exposure Point Total 5.E-08
09B024 Metals
09B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 2.0E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.6E-03 0.0E+00 1.6E-03 2.E-03
09B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B024 Arsenic 1.1E+00 mg/kg 1.5E+00 1.5E+00 3.4E-09 1.4E-08 5.2E-09 2.2E-08 3.E-08 3.0E-04 3.0E-04 2.7E-08 1.1E-07 8.9E-05 3.7E-04 5.E-04
09B024 Copper 1.8E+01 mg/kg -- -- 0.0E+00 2.4E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.9E-06 0.0E+00 4.6E-05 5.E-05
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 2.4E-10 2.4E-10 1.8E-10 1.7E-10 4.E-10 -- -- 1.9E-09 1.8E-09 -- -- --
09B024 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 1.9E-10 1.8E-10 1.4E-09 1.3E-09 3.E-09 -- -- 1.5E-09 1.4E-09 -- -- --
09B024 Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 1.3E-10 1.3E-10 9.6E-11 9.3E-11 2.E-10 -- -- 1.0E-09 9.9E-10 -- -- --
09B024 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 3.4E-11 3.3E-11 2.5E-10 2.4E-10 5.E-10 -- -- 2.6E-10 2.5E-10 -- -- --
09B024 Indeno(1,2,3-cd)pyrene 8.7E+00 ug/kg 7.3E-01 7.3E-01 1.2E-10 1.1E-10 8.6E-11 8.3E-11 2.E-10 -- -- 9.2E-10 8.9E-10 -- -- --
09B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.0E-09 1.9E-09 4.E-09 -- -- -- -- -- -- --
Exposure Point Total 3.E-08
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TABLE 5-23.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Cancer Risk Calculationsa Noncancer Risk CalculationsaEPC

09B026 Metals
09B026 Aluminum 1.1E+04 mg/kg -- -- 0.0E+00 1.5E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-03 0.0E+00 1.1E-03 1.E-03
09B026 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B026 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 7.5E-09 3.1E-08 1.1E-08 4.7E-08 6.E-08 3.0E-04 3.0E-04 5.8E-08 2.4E-07 1.9E-04 8.1E-04 1.E-03
09B026 Copper 1.8E+01 mg/kg -- -- 0.0E+00 2.4E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.9E-06 0.0E+00 4.7E-05 5.E-05
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(a)pyrene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(b)fluoranthene 2.1E+00 ug/kg 7.3E-01 7.3E-01 2.9E-11 2.7E-11 2.1E-11 2.0E-11 4.E-11 -- -- 2.2E-10 2.1E-10 -- -- --
09B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.1E-11 2.0E-11 4.E-11 -- -- -- -- -- -- --
Exposure Point Total 6.E-08
09B027 Metals
09B027 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 2.4E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.9E-03 0.0E+00 1.9E-03 2.E-03
09B027 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 2.6E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 2.0E-08 0.0E+00 5.1E-05 5.E-05
09B027 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 4.2E-09 1.7E-08 6.3E-09 2.6E-08 3.E-08 3.0E-04 3.0E-04 3.2E-08 1.4E-07 1.1E-04 4.5E-04 6.E-04
09B027 Copper 2.3E+01 mg/kg -- -- 0.0E+00 3.0E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.3E-06 0.0E+00 5.8E-05 6.E-05
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene 7.7E+00 ug/kg 7.3E-01 7.3E-01 1.0E-10 1.0E-10 7.6E-11 7.3E-11 1.E-10 -- -- 8.1E-10 7.8E-10 -- -- --
09B027 Benzo(a)pyrene 7.0E+00 ug/kg 7.3E+00 7.3E+00 9.4E-11 9.1E-11 6.9E-10 6.6E-10 1.E-09 -- -- 7.3E-10 7.1E-10 -- -- --
09B027 Benzo(b)fluoranthene 8.8E+00 ug/kg 7.3E-01 7.3E-01 1.2E-10 1.2E-10 8.7E-11 8.4E-11 2.E-10 -- -- 9.3E-10 9.0E-10 -- -- --
09B027 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene 5.6E+00 ug/kg 7.3E-01 7.3E-01 7.6E-11 7.4E-11 5.6E-11 5.4E-11 1.E-10 -- -- 5.9E-10 5.7E-10 -- -- --
09B027 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.1E-10 8.8E-10 2.E-09 -- -- -- -- -- -- --
Exposure Point Total 3.E-08
09B028 Metals
09B028 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 2.1E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.6E-03 0.0E+00 1.6E-03 2.E-03
09B028 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B028 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 4.1E-09 1.7E-08 6.1E-09 2.6E-08 3.E-08 3.0E-04 3.0E-04 3.2E-08 1.3E-07 1.1E-04 4.4E-04 5.E-04
09B028 Copper 1.9E+01 mg/kg -- -- 0.0E+00 2.5E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.9E-06 0.0E+00 4.8E-05 5.E-05
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene 5.3E+00 ug/kg 7.3E-01 7.3E-01 7.2E-11 6.9E-11 5.3E-11 5.1E-11 1.E-10 -- -- 5.6E-10 5.4E-10 -- -- --
09B028 Benzo(a)pyrene 4.6E+00 ug/kg 7.3E+00 7.3E+00 6.2E-11 6.0E-11 4.6E-10 4.4E-10 9.E-10 -- -- 4.9E-10 4.7E-10 -- -- --
09B028 Benzo(b)fluoranthene 5.0E+00 ug/kg 7.3E-01 7.3E-01 6.8E-11 6.5E-11 5.0E-11 4.8E-11 1.E-10 -- -- 5.3E-10 5.1E-10 -- -- --
09B028 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B028 Indeno(1,2,3-cd)pyrene 4.6E+00 ug/kg 7.3E-01 7.3E-01 6.2E-11 6.0E-11 4.6E-11 4.4E-11 9.E-11 -- -- 4.9E-10 4.7E-10 -- -- --
09B028 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.0E-10 5.8E-10 1.E-09 -- -- -- -- -- -- --
Exposure Point Total 3.E-08
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TABLE 5-23.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Cancer Risk Calculationsa Noncancer Risk CalculationsaEPC

B001 Metals
B001 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 2.1E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.7E-03 0.0E+00 1.7E-03 2.E-03
B001 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B001 Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 7.0E-09 2.9E-08 1.1E-08 4.4E-08 5.E-08 3.0E-04 3.0E-04 5.5E-08 2.3E-07 1.8E-04 7.6E-04 9.E-04
B001 Copper 1.9E+01 mg/kg -- -- 0.0E+00 2.5E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-06 0.0E+00 4.9E-05 5.E-05
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene 6.5E+00 ug/kg 7.3E-01 7.3E-01 8.8E-11 8.5E-11 6.4E-11 6.2E-11 1.E-10 -- -- 6.9E-10 6.6E-10 -- -- --
B001 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 1.9E-10 1.8E-10 1.4E-09 1.3E-09 3.E-09 -- -- 1.5E-09 1.4E-09 -- -- --
B001 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 1.6E-10 1.6E-10 1.2E-10 1.1E-10 2.E-10 -- -- 1.3E-09 1.2E-09 -- -- --
B001 Dibenzo(a,h)anthracene 2.2E+00 ug/kg 7.3E+00 7.3E+00 3.0E-11 2.9E-11 2.2E-10 2.1E-10 4.E-10 -- -- 2.3E-10 2.2E-10 -- -- --
B001 Indeno(1,2,3-cd)pyrene 9.7E+00 ug/kg 7.3E-01 7.3E-01 1.3E-10 1.3E-10 9.6E-11 9.3E-11 2.E-10 -- -- 1.0E-09 9.9E-10 -- -- --
B001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.9E-09 1.8E-09 4.E-09 -- -- -- -- -- -- --
Exposure Point Total 6.E-08
B003 Metals
B003 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 2.5E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.9E-02 0.0E+00 1.9E-02 2.E-02
B003 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B003 Arsenic 2.5E+00 mg/kg 1.5E+00 1.5E+00 8.0E-09 3.3E-08 1.2E-08 5.0E-08 6.E-08 3.0E-04 3.0E-04 1.3E-06 2.6E-06 4.4E-03 8.6E-03 1.E-02
B003 Copper 2.0E+01 mg/kg -- -- 0.0E+00 2.6E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-05 0.0E+00 5.0E-04 5.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 2.9E-09 2.7E-09 2.1E-09 2.0E-09 4.E-09 -- -- 4.8E-07 2.1E-07 -- -- --
B003 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 4.9E-09 4.7E-09 3.6E-08 3.4E-08 7.E-08 -- -- 8.1E-07 3.7E-07 -- -- --
B003 Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 4.2E-09 4.1E-09 3.1E-09 3.0E-09 6.E-09 -- -- 7.0E-07 3.2E-07 -- -- --
B003 Dibenzo(a,h)anthracene 3.3E+01 ug/kg 7.3E+00 7.3E+00 4.5E-10 4.3E-10 3.3E-09 3.2E-09 6.E-09 -- -- 7.5E-08 3.4E-08 -- -- --
B003 Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 3.8E-09 3.7E-09 2.8E-09 2.7E-09 5.E-09 -- -- 6.3E-07 2.8E-07 -- -- --
B003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.7E-08 4.5E-08 9.E-08 -- -- -- -- -- -- --
Exposure Point Total 2.E-07
B005 Metals
B005 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.9E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.5E-02 0.0E+00 1.5E-02 1.E-02
B005 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B005 Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 1.0E-08 4.3E-08 1.5E-08 6.4E-08 8.E-08 3.0E-04 3.0E-04 1.7E-06 3.3E-06 5.7E-03 1.1E-02 2.E-02
B005 Copper 1.4E+01 mg/kg -- -- 0.0E+00 1.9E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-05 0.0E+00 3.7E-04 4.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 1.0E-09 1.0E-09 7.6E-10 7.4E-10 1.E-09 -- -- 1.7E-07 7.8E-08 -- -- --
B005 Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 2.0E-09 2.0E-09 1.5E-08 1.4E-08 3.E-08 -- -- 3.4E-07 1.5E-07 -- -- --
B005 Benzo(b)fluoranthene 1.2E+02 ug/kg 7.3E-01 7.3E-01 1.6E-09 1.6E-09 1.2E-09 1.1E-09 2.E-09 -- -- 2.7E-07 1.2E-07 -- -- --
B005 Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 2.0E-10 2.0E-10 1.5E-09 1.4E-09 3.E-09 -- -- 3.4E-08 1.5E-08 -- -- --
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TABLE 5-23.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Cancer Risk Calculationsa Noncancer Risk CalculationsaEPC

B005 Indeno(1,2,3-cd)pyrene 1.3E+02 ug/kg 7.3E-01 7.3E-01 1.8E-09 1.7E-09 1.3E-09 1.2E-09 3.E-09 -- -- 2.9E-07 1.3E-07 -- -- --
B005 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.0E-08 1.9E-08 4.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-07

Notes:

a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  
EPA/600/R-93/089.  July 1993.
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TABLE 5-24.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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03B030 Metals
03B030 Aluminum 7.E-03 7.E-03
03B030 Antimony NA NA
03B030 Arsenic 6.E-03 6.E-03
03B030 Copper 2.E-04 2.E-04
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene --
03B030 Benzo(a)pyrene --
03B030 Benzo(b)fluoranthene --
03B030 Dibenzo(a,h)anthracene ND
03B030 Indeno(1,2,3-cd)pyrene --
03B030 Total Carcinogenic PAHs --
Exposure Point Total 6.E-03 2.E-04 7.E-03
03B031 Metals
03B031 Aluminum 1.E-02 1.E-02
03B031 Antimony NA NA
03B031 Arsenic 1.E-02 1.E-02
03B031 Copper 3.E-04 3.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene --
03B031 Benzo(a)pyrene --
03B031 Benzo(b)fluoranthene --
03B031 Dibenzo(a,h)anthracene --
03B031 Indeno(1,2,3-cd)pyrene --
03B031 Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 3.E-04 1.E-02
03B033 Metals
03B033 Aluminum 9.E-03 9.E-03
03B033 Antimony NA NA
03B033 Arsenic 1.E-02 1.E-02
03B033 Copper 2.E-04 2.E-04
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene --
03B033 Benzo(a)pyrene --
03B033 Benzo(b)fluoranthene --
03B033 Dibenzo(a,h)anthracene ND
03B033 Indeno(1,2,3-cd)pyrene --
03B033 Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 2.E-04 9.E-03

Endpoint-specific Hazard Indices
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TABLE 5-24.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

04B023 Metals
04B023 Aluminum 7.E-03 7.E-03
04B023 Antimony 5.E-04 5.E-04
04B023 Arsenic 8.E-03 8.E-03
04B023 Copper 5.E-04 5.E-04
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene --
04B023 Benzo(a)pyrene --
04B023 Benzo(b)fluoranthene --
04B023 Dibenzo(a,h)anthracene --
04B023 Indeno(1,2,3-cd)pyrene --
04B023 Total Carcinogenic PAHs --
Exposure Point Total 5.E-04 8.E-03 5.E-04 7.E-03
04B024 Metals
04B024 Aluminum 1.E-02 1.E-02
04B024 Antimony 2.E-02 2.E-02
04B024 Arsenic 1.E-02 1.E-02
04B024 Copper 3.E-03 3.E-03
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene --
04B024 Benzo(a)pyrene --
04B024 Benzo(b)fluoranthene --
04B024 Dibenzo(a,h)anthracene --
04B024 Indeno(1,2,3-cd)pyrene --
04B024 Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 1.E-02 3.E-03 1.E-02
05B018 Metals
05B018 Aluminum 1.E-02 1.E-02
05B018 Antimony 3.E-04 3.E-04
05B018 Arsenic 7.E-03 7.E-03
05B018 Copper 2.E-03 2.E-03
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene --
05B018 Benzo(a)pyrene --
05B018 Benzo(b)fluoranthene --
05B018 Dibenzo(a,h)anthracene --
05B018 Indeno(1,2,3-cd)pyrene --
05B018 Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 7.E-03 2.E-03 1.E-02
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TABLE 5-24.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

06B022 Metals
06B022 Aluminum 9.E-03 9.E-03
06B022 Antimony 5.E-04 5.E-04
06B022 Arsenic 8.E-03 8.E-03
06B022 Copper 7.E-04 7.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene --
06B022 Benzo(a)pyrene --
06B022 Benzo(b)fluoranthene --
06B022 Dibenzo(a,h)anthracene ND
06B022 Indeno(1,2,3-cd)pyrene --
06B022 Total Carcinogenic PAHs --
Exposure Point Total 5.E-04 8.E-03 7.E-04 9.E-03
06B026 Metals
06B026 Aluminum 8.E-03 8.E-03
06B026 Antimony 1.E-03 1.E-03
06B026 Arsenic 5.E-03 5.E-03
06B026 Copper 3.E-04 3.E-04
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene --
06B026 Benzo(a)pyrene --
06B026 Benzo(b)fluoranthene --
06B026 Dibenzo(a,h)anthracene ND
06B026 Indeno(1,2,3-cd)pyrene --
06B026 Total Carcinogenic PAHs --
Exposure Point Total 1.E-03 5.E-03 3.E-04 8.E-03
06B030 Metals
06B030 Aluminum 1.E-02 1.E-02
06B030 Antimony NA NA
06B030 Arsenic 3.E-02 3.E-02
06B030 Copper 9.E-03 9.E-03
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene --
06B030 Benzo(a)pyrene --
06B030 Benzo(b)fluoranthene --
06B030 Dibenzo(a,h)anthracene --
06B030 Indeno(1,2,3-cd)pyrene --
06B030 Total Carcinogenic PAHs --
Exposure Point Total 3.E-02 9.E-03 1.E-02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 3 of 7



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-24.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

07B023 Metals
07B023 Aluminum 6.E-03 6.E-03
07B023 Antimony 5.E-04 5.E-04
07B023 Arsenic 2.E-03 2.E-03
07B023 Copper 1.E-03 1.E-03
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene --
07B023 Benzo(a)pyrene --
07B023 Benzo(b)fluoranthene --
07B023 Dibenzo(a,h)anthracene --
07B023 Indeno(1,2,3-cd)pyrene --
07B023 Total Carcinogenic PAHs --
Exposure Point Total 5.E-04 2.E-03 1.E-03 6.E-03
07B024 Metals
07B024 Aluminum 9.E-03 9.E-03
07B024 Antimony NA NA
07B024 Arsenic 5.E-03 5.E-03
07B024 Copper 3.E-04 3.E-04
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene --
07B024 Benzo(a)pyrene --
07B024 Benzo(b)fluoranthene --
07B024 Dibenzo(a,h)anthracene ND
07B024 Indeno(1,2,3-cd)pyrene --
07B024 Total Carcinogenic PAHs --
Exposure Point Total 5.E-03 3.E-04 9.E-03
09B024 Metals
09B024 Aluminum 9.E-03 9.E-03
09B024 Antimony NA NA
09B024 Arsenic 3.E-03 3.E-03
09B024 Copper 3.E-04 3.E-04
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene --
09B024 Benzo(a)pyrene --
09B024 Benzo(b)fluoranthene --
09B024 Dibenzo(a,h)anthracene --
09B024 Indeno(1,2,3-cd)pyrene --
09B024 Total Carcinogenic PAHs --
Exposure Point Total 3.E-03 3.E-04 9.E-03
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TABLE 5-24.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

09B026 Metals
09B026 Aluminum 7.E-03 7.E-03
09B026 Antimony NA NA
09B026 Arsenic 7.E-03 7.E-03
09B026 Copper 3.E-04 3.E-04
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND
09B026 Benzo(a)pyrene ND
09B026 Benzo(b)fluoranthene --
09B026 Dibenzo(a,h)anthracene ND
09B026 Indeno(1,2,3-cd)pyrene ND
09B026 Total Carcinogenic PAHs --
Exposure Point Total 7.E-03 3.E-04 7.E-03
09B027 Metals
09B027 Aluminum 1.E-02 1.E-02
09B027 Antimony 3.E-04 3.E-04
09B027 Arsenic 4.E-03 4.E-03
09B027 Copper 4.E-04 4.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene --
09B027 Benzo(a)pyrene --
09B027 Benzo(b)fluoranthene --
09B027 Dibenzo(a,h)anthracene ND
09B027 Indeno(1,2,3-cd)pyrene --
09B027 Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 4.E-03 4.E-04 1.E-02
09B028 Metals
09B028 Aluminum 1.E-02 1.E-02
09B028 Antimony NA NA
09B028 Arsenic 4.E-03 4.E-03
09B028 Copper 3.E-04 3.E-04
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene --
09B028 Benzo(a)pyrene --
09B028 Benzo(b)fluoranthene --
09B028 Dibenzo(a,h)anthracene ND
09B028 Indeno(1,2,3-cd)pyrene --
09B028 Total Carcinogenic PAHs --
Exposure Point Total 4.E-03 3.E-04 1.E-02
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TABLE 5-24.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B001 Metals
B001 Aluminum 1.E-02 1.E-02
B001 Antimony ND ND
B001 Arsenic 7.E-03 7.E-03
B001 Copper 3.E-04 3.E-04
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene --
B001 Benzo(a)pyrene --
B001 Benzo(b)fluoranthene --
B001 Dibenzo(a,h)anthracene --
B001 Indeno(1,2,3-cd)pyrene --
B001 Total Carcinogenic PAHs --
Exposure Point Total 7.E-03 3.E-04 1.E-02
B003 Metals
B003 Aluminum 2.E-02 2.E-02
B003 Antimony ND ND
B003 Arsenic 1.E-02 1.E-02
B003 Copper 5.E-04 5.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene --
B003 Benzo(a)pyrene --
B003 Benzo(b)fluoranthene --
B003 Dibenzo(a,h)anthracene --
B003 Indeno(1,2,3-cd)pyrene --
B003 Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 5.E-04 2.E-02
B005 Metals
B005 Aluminum 1.E-02 1.E-02
B005 Antimony ND ND
B005 Arsenic 2.E-02 2.E-02
B005 Copper 4.E-04 4.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene --
B005 Benzo(a)pyrene --
B005 Benzo(b)fluoranthene --
B005 Dibenzo(a,h)anthracene --
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TABLE 5-24.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B005 Indeno(1,2,3-cd)pyrene --
B005 Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 4.E-04 1.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-25.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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03B030 Metals
03B030 Aluminum 1.E-03 1.E-03
03B030 Antimony NA NA
03B030 Arsenic 8.E-04 8.E-04
03B030 Copper 4.E-05 4.E-05
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene --
03B030 Benzo(a)pyrene --
03B030 Benzo(b)fluoranthene --
03B030 Dibenzo(a,h)anthracene ND
03B030 Indeno(1,2,3-cd)pyrene --
03B030 Total Carcinogenic PAHs --
Exposure Point Total 8.E-04 4.E-05 1.E-03
03B031 Metals
03B031 Aluminum 2.E-03 2.E-03
03B031 Antimony NA NA
03B031 Arsenic 1.E-03 1.E-03
03B031 Copper 6.E-05 6.E-05
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene --
03B031 Benzo(a)pyrene --
03B031 Benzo(b)fluoranthene --
03B031 Dibenzo(a,h)anthracene --
03B031 Indeno(1,2,3-cd)pyrene --
03B031 Total Carcinogenic PAHs --
Exposure Point Total 1.E-03 6.E-05 2.E-03
03B033 Metals
03B033 Aluminum 1.E-03 1.E-03
03B033 Antimony NA NA
03B033 Arsenic 2.E-03 2.E-03
03B033 Copper 4.E-05 4.E-05
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene --
03B033 Benzo(a)pyrene --
03B033 Benzo(b)fluoranthene --
03B033 Dibenzo(a,h)anthracene ND
03B033 Indeno(1,2,3-cd)pyrene --
03B033 Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 4.E-05 1.E-03

Endpoint-specific Hazard Indices
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TABLE 5-25.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

04B023 Metals
04B023 Aluminum 1.E-03 1.E-03
04B023 Antimony 8.E-05 8.E-05
04B023 Arsenic 1.E-03 1.E-03
04B023 Copper 8.E-05 8.E-05
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene --
04B023 Benzo(a)pyrene --
04B023 Benzo(b)fluoranthene --
04B023 Dibenzo(a,h)anthracene --
04B023 Indeno(1,2,3-cd)pyrene --
04B023 Total Carcinogenic PAHs --
Exposure Point Total 8.E-05 1.E-03 8.E-05 1.E-03
04B024 Metals
04B024 Aluminum 2.E-03 2.E-03
04B024 Antimony 3.E-03 3.E-03
04B024 Arsenic 2.E-03 2.E-03
04B024 Copper 5.E-04 5.E-04
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene --
04B024 Benzo(a)pyrene --
04B024 Benzo(b)fluoranthene --
04B024 Dibenzo(a,h)anthracene --
04B024 Indeno(1,2,3-cd)pyrene --
04B024 Total Carcinogenic PAHs --
Exposure Point Total 3.E-03 2.E-03 5.E-04 2.E-03
05B018 Metals
05B018 Aluminum 2.E-03 2.E-03
05B018 Antimony 5.E-05 5.E-05
05B018 Arsenic 1.E-03 1.E-03
05B018 Copper 3.E-04 3.E-04
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene --
05B018 Benzo(a)pyrene --
05B018 Benzo(b)fluoranthene --
05B018 Dibenzo(a,h)anthracene --
05B018 Indeno(1,2,3-cd)pyrene --
05B018 Total Carcinogenic PAHs --
Exposure Point Total 5.E-05 1.E-03 3.E-04 2.E-03
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TABLE 5-25.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

06B022 Metals
06B022 Aluminum 2.E-03 2.E-03
06B022 Antimony 8.E-05 8.E-05
06B022 Arsenic 1.E-03 1.E-03
06B022 Copper 1.E-04 1.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene --
06B022 Benzo(a)pyrene --
06B022 Benzo(b)fluoranthene --
06B022 Dibenzo(a,h)anthracene ND
06B022 Indeno(1,2,3-cd)pyrene --
06B022 Total Carcinogenic PAHs --
Exposure Point Total 8.E-05 1.E-03 1.E-04 2.E-03
06B026 Metals
06B026 Aluminum 1.E-03 1.E-03
06B026 Antimony 2.E-04 2.E-04
06B026 Arsenic 7.E-04 7.E-04
06B026 Copper 5.E-05 5.E-05
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene --
06B026 Benzo(a)pyrene --
06B026 Benzo(b)fluoranthene --
06B026 Dibenzo(a,h)anthracene ND
06B026 Indeno(1,2,3-cd)pyrene --
06B026 Total Carcinogenic PAHs --
Exposure Point Total 2.E-04 7.E-04 5.E-05 1.E-03
06B030 Metals
06B030 Aluminum 2.E-03 2.E-03
06B030 Antimony NA NA
06B030 Arsenic 4.E-03 4.E-03
06B030 Copper 2.E-03 2.E-03
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene --
06B030 Benzo(a)pyrene --
06B030 Benzo(b)fluoranthene --
06B030 Dibenzo(a,h)anthracene --
06B030 Indeno(1,2,3-cd)pyrene --
06B030 Total Carcinogenic PAHs --
Exposure Point Total 4.E-03 2.E-03 2.E-03
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TABLE 5-25.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

07B023 Metals
07B023 Aluminum 1.E-03 1.E-03
07B023 Antimony 8.E-05 8.E-05
07B023 Arsenic 3.E-04 3.E-04
07B023 Copper 2.E-04 2.E-04
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene --
07B023 Benzo(a)pyrene --
07B023 Benzo(b)fluoranthene --
07B023 Dibenzo(a,h)anthracene --
07B023 Indeno(1,2,3-cd)pyrene --
07B023 Total Carcinogenic PAHs --
Exposure Point Total 8.E-05 3.E-04 2.E-04 1.E-03
07B024 Metals
07B024 Aluminum 2.E-03 2.E-03
07B024 Antimony NA NA
07B024 Arsenic 7.E-04 7.E-04
07B024 Copper 5.E-05 5.E-05
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene --
07B024 Benzo(a)pyrene --
07B024 Benzo(b)fluoranthene --
07B024 Dibenzo(a,h)anthracene ND
07B024 Indeno(1,2,3-cd)pyrene --
07B024 Total Carcinogenic PAHs --
Exposure Point Total 7.E-04 5.E-05 2.E-03
09B024 Metals
09B024 Aluminum 2.E-03 2.E-03
09B024 Antimony NA NA
09B024 Arsenic 5.E-04 5.E-04
09B024 Copper 5.E-05 5.E-05
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene --
09B024 Benzo(a)pyrene --
09B024 Benzo(b)fluoranthene --
09B024 Dibenzo(a,h)anthracene --
09B024 Indeno(1,2,3-cd)pyrene --
09B024 Total Carcinogenic PAHs --
Exposure Point Total 5.E-04 5.E-05 2.E-03
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TABLE 5-25.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

09B026 Metals
09B026 Aluminum 1.E-03 1.E-03
09B026 Antimony NA NA
09B026 Arsenic 1.E-03 1.E-03
09B026 Copper 5.E-05 5.E-05
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND
09B026 Benzo(a)pyrene ND
09B026 Benzo(b)fluoranthene --
09B026 Dibenzo(a,h)anthracene ND
09B026 Indeno(1,2,3-cd)pyrene ND
09B026 Total Carcinogenic PAHs --
Exposure Point Total 1.E-03 5.E-05 1.E-03
09B027 Metals
09B027 Aluminum 2.E-03 2.E-03
09B027 Antimony 5.E-05 5.E-05
09B027 Arsenic 6.E-04 6.E-04
09B027 Copper 6.E-05 6.E-05
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene --
09B027 Benzo(a)pyrene --
09B027 Benzo(b)fluoranthene --
09B027 Dibenzo(a,h)anthracene ND
09B027 Indeno(1,2,3-cd)pyrene --
09B027 Total Carcinogenic PAHs --
Exposure Point Total 5.E-05 6.E-04 6.E-05 2.E-03
09B028 Metals
09B028 Aluminum 2.E-03 2.E-03
09B028 Antimony NA NA
09B028 Arsenic 5.E-04 5.E-04
09B028 Copper 5.E-05 5.E-05
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene --
09B028 Benzo(a)pyrene --
09B028 Benzo(b)fluoranthene --
09B028 Dibenzo(a,h)anthracene ND
09B028 Indeno(1,2,3-cd)pyrene --
09B028 Total Carcinogenic PAHs --
Exposure Point Total 5.E-04 5.E-05 2.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 5 of 7



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-25.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B001 Metals
B001 Aluminum 2.E-03 2.E-03
B001 Antimony ND ND
B001 Arsenic 9.E-04 9.E-04
B001 Copper 5.E-05 5.E-05
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene --
B001 Benzo(a)pyrene --
B001 Benzo(b)fluoranthene --
B001 Dibenzo(a,h)anthracene --
B001 Indeno(1,2,3-cd)pyrene --
B001 Total Carcinogenic PAHs --
Exposure Point Total 9.E-04 5.E-05 2.E-03
B003 Metals
B003 Aluminum 2.E-02 2.E-02
B003 Antimony ND ND
B003 Arsenic 1.E-02 1.E-02
B003 Copper 5.E-04 5.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene --
B003 Benzo(a)pyrene --
B003 Benzo(b)fluoranthene --
B003 Dibenzo(a,h)anthracene --
B003 Indeno(1,2,3-cd)pyrene --
B003 Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 5.E-04 2.E-02
B005 Metals
B005 Aluminum 1.E-02 1.E-02
B005 Antimony ND ND
B005 Arsenic 2.E-02 2.E-02
B005 Copper 4.E-04 4.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene --
B005 Benzo(a)pyrene --
B005 Benzo(b)fluoranthene --
B005 Dibenzo(a,h)anthracene --
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TABLE 5-25.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B005 Indeno(1,2,3-cd)pyrene --
B005 Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 4.E-04 1.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-26.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

03B030 Metals
03B030 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 2.1E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.8E-03 0.0E+00 4.8E-03 5.E-03
03B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B030 Arsenic 1.9E+00 mg/kg 1.5E+00 1.5E+00 1.7E-07 3.3E-07 2.6E-07 5.0E-07 8.E-07 3.0E-04 3.0E-04 4.0E-07 7.7E-07 1.3E-03 2.6E-03 4.E-03
03B030 Copper 1.4E+01 mg/kg -- -- 0.0E+00 2.5E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 5.9E-06 0.0E+00 1.5E-04 1.E-04
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene 6.2E+00 ug/kg 7.3E-01 7.3E-01 2.4E-09 1.1E-09 1.8E-09 7.9E-10 3.E-09 -- -- 5.6E-09 2.5E-09 -- -- --
03B030 Benzo(a)pyrene 7.9E+00 ug/kg 7.3E+00 7.3E+00 3.1E-09 1.4E-09 2.2E-08 1.0E-08 3.E-08 -- -- 7.1E-09 3.2E-09 -- -- --
03B030 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 3.9E-09 1.7E-09 2.8E-09 1.3E-09 4.E-09 -- -- 9.0E-09 4.1E-09 -- -- --
03B030 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B030 Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 6.2E-09 2.8E-09 4.5E-09 2.0E-09 7.E-09 -- -- 1.4E-08 6.5E-09 -- -- --
03B030 Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 3.1E-08 1.4E-08 5.E-08 -- -- -- -- -- -- --
Exposure Point Total 8.E-07
03B031 Metals
03B031 Aluminum 2.2E+04 mg/kg -- -- 0.0E+00 3.9E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 9.0E-03 0.0E+00 9.0E-03 9.E-03
03B031 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B031 Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 2.9E-07 5.6E-07 4.3E-07 8.4E-07 1.E-06 3.0E-04 3.0E-04 6.7E-07 1.3E-06 2.2E-03 4.3E-03 7.E-03
03B031 Copper 2.3E+01 mg/kg -- -- 0.0E+00 4.0E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 9.3E-06 0.0E+00 2.3E-04 2.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 7.3E-01 1.5E-08 6.6E-09 1.1E-08 4.8E-09 2.E-08 -- -- 3.4E-08 1.5E-08 -- -- --
03B031 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 2.1E-08 9.2E-09 1.5E-07 6.7E-08 2.E-07 -- -- 4.8E-08 2.2E-08 -- -- --
03B031 Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 1.4E-08 6.1E-09 9.9E-09 4.5E-09 1.E-08 -- -- 3.2E-08 1.4E-08 -- -- --
03B031 Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 4.7E-09 2.1E-09 3.4E-08 1.5E-08 5.E-08 -- -- 1.1E-08 4.9E-09 -- -- --
03B031 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 1.8E-08 8.2E-09 1.3E-08 6.0E-09 2.E-08 -- -- 4.3E-08 1.9E-08 -- -- --
03B031 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.2E-07 9.8E-08 3.E-07 -- -- -- -- -- -- --
Exposure Point Total 2.E-06
03B033 Metals
03B033 Aluminum 1.4E+04 mg/kg -- -- 0.0E+00 2.4E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.7E-03 0.0E+00 5.7E-03 6.E-03
03B033 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B033 Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 3.6E-07 7.0E-07 5.4E-07 1.0E-06 2.E-06 3.0E-04 3.0E-04 8.4E-07 1.6E-06 2.8E-03 5.4E-03 8.E-03
03B033 Copper 1.6E+01 mg/kg -- -- 0.0E+00 2.8E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 6.4E-06 0.0E+00 1.6E-04 2.E-04
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene 5.2E+00 ug/kg 7.3E-01 7.3E-01 2.0E-09 9.1E-10 1.5E-09 6.6E-10 2.E-09 -- -- 4.7E-09 2.1E-09 -- -- --
03B033 Benzo(a)pyrene 5.2E+00 ug/kg 7.3E+00 7.3E+00 2.0E-09 9.1E-10 1.5E-08 6.6E-09 2.E-08 -- -- 4.7E-09 2.1E-09 -- -- --
03B033 Benzo(b)fluoranthene 5.2E+00 ug/kg 7.3E-01 7.3E-01 2.0E-09 9.1E-10 1.5E-09 6.6E-10 2.E-09 -- -- 4.7E-09 2.1E-09 -- -- --
03B033 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B033 Indeno(1,2,3-cd)pyrene 6.4E+00 ug/kg 7.3E-01 7.3E-01 2.5E-09 1.1E-09 1.8E-09 8.2E-10 3.E-09 -- -- 5.8E-09 2.6E-09 -- -- --
03B033 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.9E-08 8.8E-09 3.E-08 -- -- -- -- -- -- --
Exposure Point Total 2.E-06

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-26.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

04B023 Metals
04B023 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 2.1E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.0E-03 0.0E+00 5.0E-03 5.E-03
04B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 5.2E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.2E-07 0.0E+00 3.1E-04 3.E-04
04B023 Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 2.4E-07 4.7E-07 3.6E-07 7.1E-07 1.E-06 3.0E-04 3.0E-04 5.6E-07 1.1E-06 1.9E-03 3.7E-03 6.E-03
04B023 Copper 3.3E+01 mg/kg -- -- 0.0E+00 5.8E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.4E-05 0.0E+00 3.4E-04 3.E-04
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 1.0E-08 4.5E-09 7.4E-09 3.3E-09 1.E-08 -- -- 2.4E-08 1.1E-08 -- -- --
04B023 Benzo(a)pyrene 4.2E+01 ug/kg 7.3E+00 7.3E+00 1.6E-08 7.3E-09 1.2E-07 5.3E-08 2.E-07 -- -- 3.8E-08 1.7E-08 -- -- --
04B023 Benzo(b)fluoranthene 3.3E+01 ug/kg 7.3E-01 7.3E-01 1.3E-08 5.8E-09 9.3E-09 4.2E-09 1.E-08 -- -- 3.0E-08 1.3E-08 -- -- --
04B023 Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 5.4E-09 2.4E-09 4.0E-08 1.8E-08 6.E-08 -- -- 1.3E-08 5.7E-09 -- -- --
04B023 Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 1.5E-08 6.6E-09 1.1E-08 4.8E-09 2.E-08 -- -- 3.4E-08 1.5E-08 -- -- --
04B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.9E-07 8.4E-08 3.E-07 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
04B024 Metals
04B024 Aluminum 2.1E+04 mg/kg -- -- 0.0E+00 3.7E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 8.6E-03 0.0E+00 8.6E-03 9.E-03
04B024 Antimony 1.3E+01 mg/kg -- -- 0.0E+00 2.3E-06 -- -- -- 6.0E-05 4.0E-04 0.0E+00 5.3E-06 0.0E+00 1.3E-02 1.E-02
04B024 Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 4.2E-07 8.2E-07 6.3E-07 1.2E-06 2.E-06 3.0E-04 3.0E-04 9.8E-07 1.9E-06 3.3E-03 6.4E-03 1.E-02
04B024 Copper 1.9E+02 mg/kg -- -- 0.0E+00 3.4E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.9E-05 0.0E+00 2.0E-03 2.E-03
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 7.0E-08 3.1E-08 5.1E-08 2.3E-08 7.E-08 -- -- 1.6E-07 7.3E-08 -- -- --
04B024 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.4E-07 6.3E-08 1.0E-06 4.6E-07 1.E-06 -- -- 3.3E-07 1.5E-07 -- -- --
04B024 Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.2E-07 5.2E-08 8.5E-08 3.8E-08 1.E-07 -- -- 2.7E-07 1.2E-07 -- -- --
04B024 Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 8.9E-09 4.0E-09 6.5E-08 2.9E-08 9.E-08 -- -- 2.1E-08 9.4E-09 -- -- --
04B024 Indeno(1,2,3-cd)pyrene 2.2E+02 ug/kg 7.3E-01 7.3E-01 8.5E-08 3.8E-08 6.2E-08 2.8E-08 9.E-08 -- -- 2.0E-07 9.0E-08 -- -- --
04B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.3E-06 5.8E-07 2.E-06 -- -- -- -- -- -- --
Exposure Point Total 4.E-06
05B018 Metals
05B018 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 3.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.7E-03 0.0E+00 7.7E-03 8.E-03
05B018 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 3.5E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 8.1E-08 0.0E+00 2.0E-04 2.E-04
05B018 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 2.1E-07 4.2E-07 3.2E-07 6.3E-07 1.E-06 3.0E-04 3.0E-04 5.0E-07 9.8E-07 1.7E-03 3.3E-03 5.E-03
05B018 Copper 1.1E+02 mg/kg -- -- 0.0E+00 1.9E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 4.4E-05 0.0E+00 1.1E-03 1.E-03
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene 7.2E+01 ug/kg 7.3E-01 7.3E-01 2.8E-08 1.3E-08 2.0E-08 9.2E-09 3.E-08 -- -- 6.5E-08 2.9E-08 -- -- --
05B018 Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 3.3E-08 1.5E-08 2.4E-07 1.1E-07 4.E-07 -- -- 7.8E-08 3.5E-08 -- -- --
05B018 Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 3.9E-08 1.7E-08 2.8E-08 1.3E-08 4.E-08 -- -- 9.0E-08 4.1E-08 -- -- --
05B018 Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 1.0E-08 4.5E-09 7.4E-08 3.3E-08 1.E-07 -- -- 2.4E-08 1.1E-08 -- -- --
05B018 Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 1.5E-08 6.8E-09 1.1E-08 5.0E-09 2.E-08 -- -- 3.5E-08 1.6E-08 -- -- --
05B018 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.8E-07 1.7E-07 5.E-07 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
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TABLE 5-26.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

06B022 Metals
06B022 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 2.7E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.3E-03 0.0E+00 6.3E-03 6.E-03
06B022 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 5.2E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.2E-07 0.0E+00 3.1E-04 3.E-04
06B022 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 2.3E-07 4.5E-07 3.5E-07 6.8E-07 1.E-06 3.0E-04 3.0E-04 5.4E-07 1.1E-06 1.8E-03 3.5E-03 5.E-03
06B022 Copper 4.3E+01 mg/kg -- -- 0.0E+00 7.4E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.7E-05 0.0E+00 4.3E-04 4.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene 4.8E+00 ug/kg 7.3E-01 7.3E-01 1.9E-09 8.4E-10 1.4E-09 6.1E-10 2.E-09 -- -- 4.3E-09 2.0E-09 -- -- --
06B022 Benzo(a)pyrene 4.4E+00 ug/kg 7.3E+00 7.3E+00 1.7E-09 7.7E-10 1.2E-08 5.6E-09 2.E-08 -- -- 4.0E-09 1.8E-09 -- -- --
06B022 Benzo(b)fluoranthene 5.6E+00 ug/kg 7.3E-01 7.3E-01 2.2E-09 9.8E-10 1.6E-09 7.1E-10 2.E-09 -- -- 5.1E-09 2.3E-09 -- -- --
06B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene 4.8E+00 ug/kg 7.3E-01 7.3E-01 1.9E-09 8.4E-10 1.4E-09 6.1E-10 2.E-09 -- -- 4.3E-09 2.0E-09 -- -- --
06B022 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.7E-08 7.5E-09 2.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
06B026 Metals
06B026 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 2.1E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.0E-03 0.0E+00 5.0E-03 5.E-03
06B026 Antimony 8.0E-01 mg/kg -- -- 0.0E+00 1.4E-07 -- -- -- 6.0E-05 4.0E-04 0.0E+00 3.3E-07 0.0E+00 8.1E-04 8.E-04
06B026 Arsenic 1.7E+00 mg/kg 1.5E+00 1.5E+00 1.5E-07 3.0E-07 2.3E-07 4.4E-07 7.E-07 3.0E-04 3.0E-04 3.5E-07 6.9E-07 1.2E-03 2.3E-03 3.E-03
06B026 Copper 2.0E+01 mg/kg -- -- 0.0E+00 3.5E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 8.1E-06 0.0E+00 2.0E-04 2.E-04
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene 7.9E+00 ug/kg 7.3E-01 7.3E-01 3.1E-09 1.4E-09 2.2E-09 1.0E-09 3.E-09 -- -- 7.1E-09 3.2E-09 -- -- --
06B026 Benzo(a)pyrene 6.4E+00 ug/kg 7.3E+00 7.3E+00 2.5E-09 1.1E-09 1.8E-08 8.2E-09 3.E-08 -- -- 5.8E-09 2.6E-09 -- -- --
06B026 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 3.9E-09 1.7E-09 2.8E-09 1.3E-09 4.E-09 -- -- 9.0E-09 4.1E-09 -- -- --
06B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B026 Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 4.3E-09 1.9E-09 3.1E-09 1.4E-09 5.E-09 -- -- 1.0E-08 4.5E-09 -- -- --
06B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.6E-08 1.2E-08 4.E-08 -- -- -- -- -- -- --
Exposure Point Total 7.E-07
06B030 Metals
06B030 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 3.1E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.1E-03 0.0E+00 7.1E-03 7.E-03
06B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
06B030 Arsenic 9.9E+00 mg/kg 1.5E+00 1.5E+00 8.9E-07 1.7E-06 1.3E-06 2.6E-06 4.E-06 3.0E-04 3.0E-04 2.1E-06 4.0E-06 6.9E-03 1.3E-02 2.E-02
06B030 Copper 6.1E+02 mg/kg -- -- 0.0E+00 1.1E-04 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.5E-04 0.0E+00 6.2E-03 6.E-03
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 1.7E-08 7.9E-09 1.3E-08 5.7E-09 2.E-08 -- -- 4.1E-08 1.8E-08 -- -- --
06B030 Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 2.6E-08 1.2E-08 1.9E-07 8.4E-08 3.E-07 -- -- 6.0E-08 2.7E-08 -- -- --
06B030 Benzo(b)fluoranthene 8.1E+01 ug/kg 7.3E-01 7.3E-01 3.1E-08 1.4E-08 2.3E-08 1.0E-08 3.E-08 -- -- 7.3E-08 3.3E-08 -- -- --
06B030 Dibenzo(a,h)anthracene 5.0E+00 ug/kg 7.3E+00 7.3E+00 1.9E-09 8.7E-10 1.4E-08 6.4E-09 2.E-08 -- -- 4.5E-09 2.0E-09 -- -- --
06B030 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 1.8E-08 8.2E-09 1.3E-08 6.0E-09 2.E-08 -- -- 4.3E-08 1.9E-08 -- -- --
06B030 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.5E-07 1.1E-07 4.E-07 -- -- -- -- -- -- --
Exposure Point Total 4.E-06
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TABLE 5-26.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

07B023 Metals
07B023 Aluminum 1.0E+04 mg/kg -- -- 0.0E+00 1.8E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.1E-03 0.0E+00 4.1E-03 4.E-03
07B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 5.2E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.2E-07 0.0E+00 3.1E-04 3.E-04
07B023 Arsenic 7.0E-01 mg/kg 1.5E+00 1.5E+00 6.3E-08 1.2E-07 9.4E-08 1.8E-07 3.E-07 3.0E-04 3.0E-04 1.5E-07 2.8E-07 4.9E-04 9.5E-04 1.E-03
07B023 Copper 7.0E+01 mg/kg -- -- 0.0E+00 1.2E-05 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.8E-05 0.0E+00 7.1E-04 7.E-04
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 5.4E-09 2.4E-09 4.0E-09 1.8E-09 6.E-09 -- -- 1.3E-08 5.7E-09 -- -- --
07B023 Benzo(a)pyrene 1.5E+01 ug/kg 7.3E+00 7.3E+00 5.8E-09 2.6E-09 4.2E-08 1.9E-08 6.E-08 -- -- 1.4E-08 6.1E-09 -- -- --
07B023 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 4.7E-09 2.1E-09 3.4E-09 1.5E-09 5.E-09 -- -- 1.1E-08 4.9E-09 -- -- --
07B023 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 9.7E-10 4.4E-10 7.1E-09 3.2E-09 1.E-08 -- -- 2.3E-09 1.0E-09 -- -- --
07B023 Indeno(1,2,3-cd)pyrene 1.3E+01 ug/kg 7.3E-01 7.3E-01 5.0E-09 2.3E-09 3.7E-09 1.7E-09 5.E-09 -- -- 1.2E-08 5.3E-09 -- -- --
07B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.1E-08 2.7E-08 9.E-08 -- -- -- -- -- -- --
Exposure Point Total 4.E-07
07B024 Metals
07B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 2.7E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.2E-03 0.0E+00 6.2E-03 6.E-03
07B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
07B024 Arsenic 1.6E+00 mg/kg 1.5E+00 1.5E+00 1.4E-07 2.7E-07 2.1E-07 4.1E-07 6.E-07 3.0E-04 3.0E-04 3.2E-07 6.3E-07 1.1E-03 2.1E-03 3.E-03
07B024 Copper 2.1E+01 mg/kg -- -- 0.0E+00 3.6E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 8.4E-06 0.0E+00 2.1E-04 2.E-04
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 1.7E-08 7.9E-09 1.3E-08 5.7E-09 2.E-08 -- -- 4.1E-08 1.8E-08 -- -- --
07B024 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 2.1E-08 9.2E-09 1.5E-07 6.7E-08 2.E-07 -- -- 4.8E-08 2.2E-08 -- -- --
07B024 Benzo(b)fluoranthene 6.2E+01 ug/kg 7.3E-01 7.3E-01 2.4E-08 1.1E-08 1.8E-08 7.9E-09 3.E-08 -- -- 5.6E-08 2.5E-08 -- -- --
07B024 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
07B024 Indeno(1,2,3-cd)pyrene 2.3E+01 ug/kg 7.3E-01 7.3E-01 8.9E-09 4.0E-09 6.5E-09 2.9E-09 9.E-09 -- -- 2.1E-08 9.4E-09 -- -- --
07B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.9E-07 8.4E-08 3.E-07 -- -- -- -- -- -- --
Exposure Point Total 9.E-07
09B024 Metals
09B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 2.7E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.2E-03 0.0E+00 6.2E-03 6.E-03
09B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B024 Arsenic 1.1E+00 mg/kg 1.5E+00 1.5E+00 9.8E-08 1.9E-07 1.5E-07 2.9E-07 4.E-07 3.0E-04 3.0E-04 2.3E-07 4.5E-07 7.7E-04 1.5E-03 2.E-03
09B024 Copper 1.8E+01 mg/kg -- -- 0.0E+00 3.2E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.4E-06 0.0E+00 1.9E-04 2.E-04
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 7.0E-09 3.1E-09 5.1E-09 2.3E-09 7.E-09 -- -- 1.6E-08 7.3E-09 -- -- --
09B024 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 5.4E-09 2.4E-09 4.0E-08 1.8E-08 6.E-08 -- -- 1.3E-08 5.7E-09 -- -- --
09B024 Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 3.8E-09 1.7E-09 2.7E-09 1.2E-09 4.E-09 -- -- 8.8E-09 3.9E-09 -- -- --
09B024 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 9.7E-10 4.4E-10 7.1E-09 3.2E-09 1.E-08 -- -- 2.3E-09 1.0E-09 -- -- --
09B024 Indeno(1,2,3-cd)pyrene 8.7E+00 ug/kg 7.3E-01 7.3E-01 3.4E-09 1.5E-09 2.5E-09 1.1E-09 4.E-09 -- -- 7.9E-09 3.5E-09 -- -- --
09B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.7E-08 2.6E-08 8.E-08 -- -- -- -- -- -- --
Exposure Point Total 5.E-07
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TABLE 5-26.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

09B026 Metals
09B026 Aluminum 1.1E+04 mg/kg -- -- 0.0E+00 2.0E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 4.6E-03 0.0E+00 4.6E-03 5.E-03
09B026 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B026 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 2.1E-07 4.2E-07 3.2E-07 6.3E-07 1.E-06 3.0E-04 3.0E-04 5.0E-07 9.8E-07 1.7E-03 3.3E-03 5.E-03
09B026 Copper 1.8E+01 mg/kg -- -- 0.0E+00 3.2E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.4E-06 0.0E+00 1.9E-04 2.E-04
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(a)pyrene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(b)fluoranthene 2.1E+00 ug/kg 7.3E-01 7.3E-01 8.1E-10 3.7E-10 5.9E-10 2.7E-10 9.E-10 -- -- 1.9E-09 8.5E-10 -- -- --
09B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.9E-10 2.7E-10 9.E-10 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
09B027 Metals
09B027 Aluminum 2.0E+04 mg/kg -- -- 0.0E+00 3.5E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 8.1E-03 0.0E+00 8.1E-03 8.E-03
09B027 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 3.5E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 8.1E-08 0.0E+00 2.0E-04 2.E-04
09B027 Arsenic 1.4E+00 mg/kg 1.5E+00 1.5E+00 1.3E-07 2.4E-07 1.9E-07 3.7E-07 6.E-07 3.0E-04 3.0E-04 2.9E-07 5.7E-07 9.7E-04 1.9E-03 3.E-03
09B027 Copper 2.4E+01 mg/kg -- -- 0.0E+00 4.2E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 9.8E-06 0.0E+00 2.4E-04 2.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene 9.8E+00 ug/kg 7.3E-01 7.3E-01 3.8E-09 1.7E-09 2.8E-09 1.2E-09 4.E-09 -- -- 8.9E-09 4.0E-09 -- -- --
09B027 Benzo(a)pyrene 9.0E+00 ug/kg 7.3E+00 7.3E+00 3.5E-09 1.6E-09 2.5E-08 1.1E-08 4.E-08 -- -- 8.1E-09 3.7E-09 -- -- --
09B027 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 4.0E-09 1.8E-09 2.9E-09 1.3E-09 4.E-09 -- -- 9.4E-09 4.2E-09 -- -- --
09B027 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene 6.6E+00 ug/kg 7.3E-01 7.3E-01 2.6E-09 1.2E-09 1.9E-09 8.4E-10 3.E-09 -- -- 6.0E-09 2.7E-09 -- -- --
09B027 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.3E-08 1.5E-08 5.E-08 -- -- -- -- -- -- --
Exposure Point Total 6.E-07
09B028 Metals
09B028 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 2.8E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.5E-03 0.0E+00 6.5E-03 7.E-03
09B028 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B028 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 1.2E-07 2.3E-07 1.7E-07 3.4E-07 5.E-07 3.0E-04 3.0E-04 2.7E-07 5.3E-07 9.0E-04 1.8E-03 3.E-03
09B028 Copper 1.9E+01 mg/kg -- -- 0.0E+00 3.3E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.7E-06 0.0E+00 1.9E-04 2.E-04
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene 5.3E+00 ug/kg 7.3E-01 7.3E-01 2.1E-09 9.2E-10 1.5E-09 6.7E-10 2.E-09 -- -- 4.8E-09 2.2E-09 -- -- --
09B028 Benzo(a)pyrene 4.6E+00 ug/kg 7.3E+00 7.3E+00 1.8E-09 8.0E-10 1.3E-08 5.9E-09 2.E-08 -- -- 4.2E-09 1.9E-09 -- -- --
09B028 Benzo(b)fluoranthene 5.0E+00 ug/kg 7.3E-01 7.3E-01 1.9E-09 8.7E-10 1.4E-09 6.4E-10 2.E-09 -- -- 4.5E-09 2.0E-09 -- -- --
09B028 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B028 Indeno(1,2,3-cd)pyrene 4.6E+00 ug/kg 7.3E-01 7.3E-01 1.8E-09 8.0E-10 1.3E-09 5.9E-10 2.E-09 -- -- 4.2E-09 1.9E-09 -- -- --
09B028 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.7E-08 7.8E-09 2.E-08 -- -- -- -- -- -- --
Exposure Point Total 5.E-07
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TABLE 5-26.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B001 Metals
B001 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 2.9E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.7E-03 0.0E+00 6.7E-03 7.E-03
B001 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B001 Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 2.0E-07 3.9E-07 3.0E-07 5.9E-07 9.E-07 3.0E-04 3.0E-04 4.7E-07 9.2E-07 1.6E-03 3.1E-03 5.E-03
B001 Copper 1.9E+01 mg/kg -- -- 0.0E+00 3.4E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.9E-06 0.0E+00 2.0E-04 2.E-04
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene 6.5E+00 ug/kg 7.3E-01 7.3E-01 2.5E-09 1.1E-09 1.8E-09 8.3E-10 3.E-09 -- -- 5.9E-09 2.6E-09 -- -- --
B001 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 5.4E-09 2.4E-09 4.0E-08 1.8E-08 6.E-08 -- -- 1.3E-08 5.7E-09 -- -- --
B001 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 4.7E-09 2.1E-09 3.4E-09 1.5E-09 5.E-09 -- -- 1.1E-08 4.9E-09 -- -- --
B001 Dibenzo(a,h)anthracene 2.2E+00 ug/kg 7.3E+00 7.3E+00 8.5E-10 3.8E-10 6.2E-09 2.8E-09 9.E-09 -- -- 2.0E-09 9.0E-10 -- -- --
B001 Indeno(1,2,3-cd)pyrene 9.7E+00 ug/kg 7.3E-01 7.3E-01 3.8E-09 1.7E-09 2.7E-09 1.2E-09 4.E-09 -- -- 8.8E-09 3.9E-09 -- -- --
B001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.4E-08 2.4E-08 8.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-06
B003 Metals
B003 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 3.3E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.9E-02 0.0E+00 1.9E-02 2.E-02
B003 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B003 Arsenic 2.5E+00 mg/kg 1.5E+00 1.5E+00 2.3E-07 4.4E-07 3.4E-07 6.6E-07 1.E-06 3.0E-04 3.0E-04 1.3E-06 2.6E-06 4.4E-03 8.6E-03 1.E-02
B003 Copper 2.0E+01 mg/kg -- -- 0.0E+00 3.5E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-05 0.0E+00 5.0E-04 5.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 8.1E-08 3.7E-08 5.9E-08 2.7E-08 9.E-08 -- -- 4.8E-07 2.1E-07 -- -- --
B003 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.4E-07 6.3E-08 1.0E-06 4.6E-07 1.E-06 -- -- 8.1E-07 3.7E-07 -- -- --
B003 Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.2E-07 5.4E-08 8.8E-08 3.9E-08 1.E-07 -- -- 7.0E-07 3.2E-07 -- -- --
B003 Dibenzo(a,h)anthracene 3.3E+01 ug/kg 7.3E+00 7.3E+00 1.3E-08 5.8E-09 9.3E-08 4.2E-08 1.E-07 -- -- 7.5E-08 3.4E-08 -- -- --
B003 Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 1.1E-07 4.9E-08 7.9E-08 3.6E-08 1.E-07 -- -- 6.3E-07 2.8E-07 -- -- --
B003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.3E-06 6.0E-07 2.E-06 -- -- -- -- -- -- --
Exposure Point Total 3.E-06
B005 Metals
B005 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 2.5E-03 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.5E-02 0.0E+00 1.5E-02 1.E-02
B005 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B005 Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 2.9E-07 5.7E-07 4.4E-07 8.5E-07 1.E-06 3.0E-04 3.0E-04 1.7E-06 3.3E-06 5.7E-03 1.1E-02 2.E-02
B005 Copper 1.4E+01 mg/kg -- -- 0.0E+00 2.5E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-05 0.0E+00 3.7E-04 4.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 3.0E-08 1.3E-08 2.2E-08 9.8E-09 3.E-08 -- -- 1.7E-07 7.8E-08 -- -- --
B005 Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 5.8E-08 2.6E-08 4.2E-07 1.9E-07 6.E-07 -- -- 3.4E-07 1.5E-07 -- -- --
B005 Benzo(b)fluoranthene 1.2E+02 ug/kg 7.3E-01 7.3E-01 4.7E-08 2.1E-08 3.4E-08 1.5E-08 5.E-08 -- -- 2.7E-07 1.2E-07 -- -- --
B005 Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 5.8E-09 2.6E-09 4.2E-08 1.9E-08 6.E-08 -- -- 3.4E-08 1.5E-08 -- -- --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 6 of 7



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-26.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B005 Indeno(1,2,3-cd)pyrene 1.3E+02 ug/kg 7.3E-01 7.3E-01 5.0E-08 2.3E-08 3.7E-08 1.7E-08 5.E-08 -- -- 2.9E-07 1.3E-07 -- -- --
B005 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.6E-07 2.5E-07 8.E-07 -- -- -- -- -- -- --
Exposure Point Total 2.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  
EPA/600/R-93/089.  July 1993.
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TABLE 5-27.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

03B030 Metals
03B030 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 7.8E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.1E-04 0.0E+00 6.1E-04 6.E-04
03B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B030 Arsenic 1.9E+00 mg/kg 1.5E+00 1.5E+00 3.0E-09 1.2E-08 4.5E-09 1.9E-08 2.E-08 3.0E-04 3.0E-04 2.3E-08 9.7E-08 7.7E-05 3.2E-04 4.E-04
03B030 Copper 1.4E+01 mg/kg -- -- 0.0E+00 9.4E-08 -- -- -- 4.0E-02 4.0E-02 0.0E+00 7.3E-07 0.0E+00 1.8E-05 2.E-05
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene 6.2E+00 ug/kg 7.3E-01 7.3E-01 4.2E-11 4.1E-11 3.1E-11 3.0E-11 6.E-11 -- -- 3.3E-10 3.2E-10 -- -- --
03B030 Benzo(a)pyrene 7.9E+00 ug/kg 7.3E+00 7.3E+00 5.4E-11 5.2E-11 3.9E-10 3.8E-10 8.E-10 -- -- 4.2E-10 4.0E-10 -- -- --
03B030 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 6.8E-11 6.5E-11 5.0E-11 4.8E-11 1.E-10 -- -- 5.3E-10 5.1E-10 -- -- --
03B030 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B030 Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 1.1E-10 1.0E-10 7.9E-11 7.6E-11 2.E-10 -- -- 8.4E-10 8.1E-10 -- -- --
03B030 Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 5.5E-10 5.3E-10 1.E-09 -- -- -- -- -- -- --
Exposure Point Total 2.E-08
03B031 Metals
03B031 Aluminum 2.2E+04 mg/kg -- -- 0.0E+00 1.4E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-03 0.0E+00 1.1E-03 1.E-03
03B031 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B031 Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 5.0E-09 2.1E-08 7.5E-09 3.1E-08 4.E-08 3.0E-04 3.0E-04 3.9E-08 1.6E-07 1.3E-04 5.4E-04 7.E-04
03B031 Copper 2.3E+01 mg/kg -- -- 0.0E+00 1.5E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.2E-06 0.0E+00 2.9E-05 3.E-05
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 7.3E-01 2.6E-10 2.5E-10 1.9E-10 1.8E-10 4.E-10 -- -- 2.0E-09 1.9E-09 -- -- --
03B031 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 3.6E-10 3.5E-10 2.6E-09 2.5E-09 5.E-09 -- -- 2.8E-09 2.7E-09 -- -- --
03B031 Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 2.4E-10 2.3E-10 1.7E-10 1.7E-10 3.E-10 -- -- 1.8E-09 1.8E-09 -- -- --
03B031 Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 8.1E-11 7.9E-11 5.9E-10 5.7E-10 1.E-09 -- -- 6.3E-10 6.1E-10 -- -- --
03B031 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 3.2E-10 3.1E-10 2.3E-10 2.2E-10 5.E-10 -- -- 2.5E-09 2.4E-09 -- -- --
03B031 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.8E-09 3.7E-09 7.E-09 -- -- -- -- -- -- --
Exposure Point Total 5.E-08
03B033 Metals
03B033 Aluminum 1.4E+04 mg/kg -- -- 0.0E+00 9.2E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.1E-04 0.0E+00 7.1E-04 7.E-04
03B033 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
03B033 Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 6.3E-09 2.6E-08 9.4E-09 3.9E-08 5.E-08 3.0E-04 3.0E-04 4.9E-08 2.0E-07 1.6E-04 6.8E-04 8.E-04
03B033 Copper 1.6E+01 mg/kg -- -- 0.0E+00 1.0E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 8.0E-07 0.0E+00 2.0E-05 2.E-05
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene 5.2E+00 ug/kg 7.3E-01 7.3E-01 3.5E-11 3.4E-11 2.6E-11 2.5E-11 5.E-11 -- -- 2.7E-10 2.6E-10 -- -- --
03B033 Benzo(a)pyrene 5.2E+00 ug/kg 7.3E+00 7.3E+00 3.5E-11 3.4E-11 2.6E-10 2.5E-10 5.E-10 -- -- 2.7E-10 2.6E-10 -- -- --
03B033 Benzo(b)fluoranthene 5.2E+00 ug/kg 7.3E-01 7.3E-01 3.5E-11 3.4E-11 2.6E-11 2.5E-11 5.E-11 -- -- 2.7E-10 2.6E-10 -- -- --
03B033 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
03B033 Indeno(1,2,3-cd)pyrene 6.4E+00 ug/kg 7.3E-01 7.3E-01 4.3E-11 4.2E-11 3.2E-11 3.1E-11 6.E-11 -- -- 3.4E-10 3.3E-10 -- -- --
03B033 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.4E-10 3.3E-10 7.E-10 -- -- -- -- -- -- --
Exposure Point Total 5.E-08

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-27.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

04B023 Metals
04B023 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 8.0E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.2E-04 0.0E+00 6.2E-04 6.E-04
04B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 2.0E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.5E-08 0.0E+00 3.8E-05 4.E-05
04B023 Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 4.2E-09 1.8E-08 6.3E-09 2.6E-08 3.E-08 3.0E-04 3.0E-04 3.3E-08 1.4E-07 1.1E-04 4.6E-04 6.E-04
04B023 Copper 3.3E+01 mg/kg -- -- 0.0E+00 2.2E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.7E-06 0.0E+00 4.2E-05 4.E-05
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 1.8E-10 1.7E-10 1.3E-10 1.2E-10 3.E-10 -- -- 1.4E-09 1.3E-09 -- -- --
04B023 Benzo(a)pyrene 4.2E+01 ug/kg 7.3E+00 7.3E+00 2.9E-10 2.7E-10 2.1E-09 2.0E-09 4.E-09 -- -- 2.2E-09 2.1E-09 -- -- --
04B023 Benzo(b)fluoranthene 3.3E+01 ug/kg 7.3E-01 7.3E-01 2.2E-10 2.2E-10 1.6E-10 1.6E-10 3.E-10 -- -- 1.7E-09 1.7E-09 -- -- --
04B023 Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 9.5E-11 9.2E-11 6.9E-10 6.7E-10 1.E-09 -- -- 7.4E-10 7.1E-10 -- -- --
04B023 Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 2.6E-10 2.5E-10 1.9E-10 1.8E-10 4.E-10 -- -- 2.0E-09 1.9E-09 -- -- --
04B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.3E-09 3.1E-09 6.E-09 -- -- -- -- -- -- --
Exposure Point Total 4.E-08
04B024 Metals
04B024 Aluminum 2.1E+04 mg/kg -- -- 0.0E+00 1.4E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.1E-03 0.0E+00 1.1E-03 1.E-03
04B024 Antimony 1.3E+01 mg/kg -- -- 0.0E+00 8.5E-08 -- -- -- 6.0E-05 4.0E-04 0.0E+00 6.6E-07 0.0E+00 1.7E-03 2.E-03
04B024 Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 7.4E-09 3.1E-08 1.1E-08 4.6E-08 6.E-08 3.0E-04 3.0E-04 5.7E-08 2.4E-07 1.9E-04 8.0E-04 1.E-03
04B024 Copper 1.9E+02 mg/kg -- -- 0.0E+00 1.3E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 9.9E-06 0.0E+00 2.5E-04 2.E-04
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 1.2E-09 1.2E-09 8.9E-10 8.6E-10 2.E-09 -- -- 9.5E-09 9.2E-09 -- -- --
04B024 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 2.4E-09 2.4E-09 1.8E-08 1.7E-08 4.E-08 -- -- 1.9E-08 1.8E-08 -- -- --
04B024 Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 2.0E-09 2.0E-09 1.5E-09 1.4E-09 3.E-09 -- -- 1.6E-08 1.5E-08 -- -- --
04B024 Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 1.6E-10 1.5E-10 1.1E-09 1.1E-09 2.E-09 -- -- 1.2E-09 1.2E-09 -- -- --
04B024 Indeno(1,2,3-cd)pyrene 2.2E+02 ug/kg 7.3E-01 7.3E-01 1.5E-09 1.4E-09 1.1E-09 1.1E-09 2.E-09 -- -- 1.2E-08 1.1E-08 -- -- --
04B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.2E-08 2.2E-08 4.E-08 -- -- -- -- -- -- --
Exposure Point Total 1.E-07
05B018 Metals
05B018 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 1.2E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 9.6E-04 0.0E+00 9.6E-04 1.E-03
05B018 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 1.3E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.0E-08 0.0E+00 2.5E-05 3.E-05
05B018 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 3.8E-09 1.6E-08 5.6E-09 2.4E-08 3.E-08 3.0E-04 3.0E-04 2.9E-08 1.2E-07 9.7E-05 4.1E-04 5.E-04
05B018 Copper 1.1E+02 mg/kg -- -- 0.0E+00 7.1E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 5.5E-06 0.0E+00 1.4E-04 1.E-04
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene 7.2E+01 ug/kg 7.3E-01 7.3E-01 4.9E-10 4.7E-10 3.6E-10 3.4E-10 7.E-10 -- -- 3.8E-09 3.7E-09 -- -- --
05B018 Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 5.8E-10 5.6E-10 4.3E-09 4.1E-09 8.E-09 -- -- 4.5E-09 4.4E-09 -- -- --
05B018 Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 6.8E-10 6.5E-10 5.0E-10 4.8E-10 1.E-09 -- -- 5.3E-09 5.1E-09 -- -- --
05B018 Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 1.8E-10 1.7E-10 1.3E-09 1.2E-09 3.E-09 -- -- 1.4E-09 1.3E-09 -- -- --
05B018 Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 2.6E-10 2.6E-10 1.9E-10 1.9E-10 4.E-10 -- -- 2.1E-09 2.0E-09 -- -- --
05B018 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.6E-09 6.4E-09 1.E-08 -- -- -- -- -- -- --
Exposure Point Total 4.E-08
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TABLE 5-27.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

06B022 Metals
06B022 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.0E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.8E-04 0.0E+00 7.8E-04 8.E-04
06B022 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 2.0E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.5E-08 0.0E+00 3.8E-05 4.E-05
06B022 Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 4.1E-09 1.7E-08 6.1E-09 2.6E-08 3.E-08 3.0E-04 3.0E-04 3.2E-08 1.3E-07 1.1E-04 4.4E-04 5.E-04
06B022 Copper 4.3E+01 mg/kg -- -- 0.0E+00 2.8E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.2E-06 0.0E+00 5.4E-05 5.E-05
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene 4.8E+00 ug/kg 7.3E-01 7.3E-01 3.3E-11 3.1E-11 2.4E-11 2.3E-11 5.E-11 -- -- 2.5E-10 2.4E-10 -- -- --
06B022 Benzo(a)pyrene 4.4E+00 ug/kg 7.3E+00 7.3E+00 3.0E-11 2.9E-11 2.2E-10 2.1E-10 4.E-10 -- -- 2.3E-10 2.2E-10 -- -- --
06B022 Benzo(b)fluoranthene 5.6E+00 ug/kg 7.3E-01 7.3E-01 3.8E-11 3.7E-11 2.8E-11 2.7E-11 5.E-11 -- -- 3.0E-10 2.8E-10 -- -- --
06B022 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B022 Indeno(1,2,3-cd)pyrene 4.8E+00 ug/kg 7.3E-01 7.3E-01 3.3E-11 3.1E-11 2.4E-11 2.3E-11 5.E-11 -- -- 2.5E-10 2.4E-10 -- -- --
06B022 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.9E-10 2.8E-10 6.E-10 -- -- -- -- -- -- --
Exposure Point Total 3.E-08
06B026 Metals
06B026 Aluminum 1.2E+04 mg/kg -- -- 0.0E+00 8.0E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 6.3E-04 0.0E+00 6.3E-04 6.E-04
06B026 Antimony 8.0E-01 mg/kg -- -- 0.0E+00 5.2E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 4.1E-08 0.0E+00 1.0E-04 1.E-04
06B026 Arsenic 1.7E+00 mg/kg 1.5E+00 1.5E+00 2.7E-09 1.1E-08 4.0E-09 1.7E-08 2.E-08 3.0E-04 3.0E-04 2.1E-08 8.6E-08 6.9E-05 2.9E-04 4.E-04
06B026 Copper 2.0E+01 mg/kg -- -- 0.0E+00 1.3E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.0E-06 0.0E+00 2.5E-05 3.E-05
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene 7.9E+00 ug/kg 7.3E-01 7.3E-01 5.4E-11 5.2E-11 3.9E-11 3.8E-11 8.E-11 -- -- 4.2E-10 4.0E-10 -- -- --
06B026 Benzo(a)pyrene 6.4E+00 ug/kg 7.3E+00 7.3E+00 4.3E-11 4.2E-11 3.2E-10 3.1E-10 6.E-10 -- -- 3.4E-10 3.3E-10 -- -- --
06B026 Benzo(b)fluoranthene 1.0E+01 ug/kg 7.3E-01 7.3E-01 6.8E-11 6.5E-11 5.0E-11 4.8E-11 1.E-10 -- -- 5.3E-10 5.1E-10 -- -- --
06B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
06B026 Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 7.5E-11 7.2E-11 5.4E-11 5.3E-11 1.E-10 -- -- 5.8E-10 5.6E-10 -- -- --
06B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.6E-10 4.4E-10 9.E-10 -- -- -- -- -- -- --
Exposure Point Total 2.E-08
06B030 Metals
06B030 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 1.1E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 8.9E-04 0.0E+00 8.9E-04 9.E-04
06B030 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
06B030 Arsenic 9.9E+00 mg/kg 1.5E+00 1.5E+00 1.6E-08 6.5E-08 2.3E-08 9.7E-08 1.E-07 3.0E-04 3.0E-04 1.2E-07 5.0E-07 4.0E-04 1.7E-03 2.E-03
06B030 Copper 6.1E+02 mg/kg -- -- 0.0E+00 4.0E-06 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.1E-05 0.0E+00 7.7E-04 8.E-04
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 3.1E-10 2.9E-10 2.2E-10 2.1E-10 4.E-10 -- -- 2.4E-09 2.3E-09 -- -- --
06B030 Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 4.5E-10 4.3E-10 3.3E-09 3.2E-09 6.E-09 -- -- 3.5E-09 3.4E-09 -- -- --
06B030 Benzo(b)fluoranthene 8.1E+01 ug/kg 7.3E-01 7.3E-01 5.5E-10 5.3E-10 4.0E-10 3.9E-10 8.E-10 -- -- 4.3E-09 4.1E-09 -- -- --
06B030 Dibenzo(a,h)anthracene 5.0E+00 ug/kg 7.3E+00 7.3E+00 3.4E-11 3.3E-11 2.5E-10 2.4E-10 5.E-10 -- -- 2.6E-10 2.5E-10 -- -- --
06B030 Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 3.2E-10 3.1E-10 2.3E-10 2.2E-10 5.E-10 -- -- 2.5E-09 2.4E-09 -- -- --
06B030 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.4E-09 4.2E-09 9.E-09 -- -- -- -- -- -- --
Exposure Point Total 1.E-07

DO NOT QUOTE OR CITE
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TABLE 5-27.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

07B023 Metals
07B023 Aluminum 1.0E+04 mg/kg -- -- 0.0E+00 6.6E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.1E-04 0.0E+00 5.1E-04 5.E-04
07B023 Antimony 3.0E-01 mg/kg -- -- 0.0E+00 2.0E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.5E-08 0.0E+00 3.8E-05 4.E-05
07B023 Arsenic 7.0E-01 mg/kg 1.5E+00 1.5E+00 1.1E-09 4.6E-09 1.6E-09 6.9E-09 9.E-09 3.0E-04 3.0E-04 8.5E-09 3.6E-08 2.8E-05 1.2E-04 1.E-04
07B023 Copper 7.0E+01 mg/kg -- -- 0.0E+00 4.6E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 3.5E-06 0.0E+00 8.9E-05 9.E-05
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 9.5E-11 9.2E-11 6.9E-11 6.7E-11 1.E-10 -- -- 7.4E-10 7.1E-10 -- -- --
07B023 Benzo(a)pyrene 1.5E+01 ug/kg 7.3E+00 7.3E+00 1.0E-10 9.8E-11 7.4E-10 7.2E-10 1.E-09 -- -- 7.9E-10 7.6E-10 -- -- --
07B023 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 8.1E-11 7.9E-11 5.9E-11 5.7E-11 1.E-10 -- -- 6.3E-10 6.1E-10 -- -- --
07B023 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 1.7E-11 1.6E-11 1.2E-10 1.2E-10 2.E-10 -- -- 1.3E-10 1.3E-10 -- -- --
07B023 Indeno(1,2,3-cd)pyrene 1.3E+01 ug/kg 7.3E-01 7.3E-01 8.8E-11 8.5E-11 6.4E-11 6.2E-11 1.E-10 -- -- 6.9E-10 6.6E-10 -- -- --
07B023 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.1E-09 1.0E-09 2.E-09 -- -- -- -- -- -- --
Exposure Point Total 1.E-08
07B024 Metals
07B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 9.9E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.7E-04 0.0E+00 7.7E-04 8.E-04
07B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
07B024 Arsenic 1.6E+00 mg/kg 1.5E+00 1.5E+00 2.4E-09 1.0E-08 3.6E-09 1.5E-08 2.E-08 3.0E-04 3.0E-04 1.9E-08 7.9E-08 6.3E-05 2.6E-04 3.E-04
07B024 Copper 2.1E+01 mg/kg -- -- 0.0E+00 1.3E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.0E-06 0.0E+00 2.6E-05 3.E-05
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene 4.5E+01 ug/kg 7.3E-01 7.3E-01 3.1E-10 2.9E-10 2.2E-10 2.1E-10 4.E-10 -- -- 2.4E-09 2.3E-09 -- -- --
07B024 Benzo(a)pyrene 5.3E+01 ug/kg 7.3E+00 7.3E+00 3.6E-10 3.5E-10 2.6E-09 2.5E-09 5.E-09 -- -- 2.8E-09 2.7E-09 -- -- --
07B024 Benzo(b)fluoranthene 6.2E+01 ug/kg 7.3E-01 7.3E-01 4.2E-10 4.1E-10 3.1E-10 3.0E-10 6.E-10 -- -- 3.3E-09 3.2E-09 -- -- --
07B024 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
07B024 Indeno(1,2,3-cd)pyrene 2.3E+01 ug/kg 7.3E-01 7.3E-01 1.6E-10 1.5E-10 1.1E-10 1.1E-10 2.E-10 -- -- 1.2E-09 1.2E-09 -- -- --
07B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.3E-09 3.2E-09 6.E-09 -- -- -- -- -- -- --
Exposure Point Total 3.E-08
09B024 Metals
09B024 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 1.0E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 7.8E-04 0.0E+00 7.8E-04 8.E-04
09B024 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B024 Arsenic 1.1E+00 mg/kg 1.5E+00 1.5E+00 1.7E-09 7.2E-09 2.6E-09 1.1E-08 1.E-08 3.0E-04 3.0E-04 1.3E-08 5.6E-08 4.5E-05 1.9E-04 2.E-04
09B024 Copper 1.8E+01 mg/kg -- -- 0.0E+00 1.2E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 9.3E-07 0.0E+00 2.3E-05 2.E-05
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 1.2E-10 1.2E-10 8.9E-11 8.6E-11 2.E-10 -- -- 9.5E-10 9.2E-10 -- -- --
09B024 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 9.5E-11 9.2E-11 6.9E-10 6.7E-10 1.E-09 -- -- 7.4E-10 7.1E-10 -- -- --
09B024 Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 6.6E-11 6.3E-11 4.8E-11 4.6E-11 9.E-11 -- -- 5.1E-10 4.9E-10 -- -- --
09B024 Dibenzo(a,h)anthracene 2.5E+00 ug/kg 7.3E+00 7.3E+00 1.7E-11 1.6E-11 1.2E-10 1.2E-10 2.E-10 -- -- 1.3E-10 1.3E-10 -- -- --
09B024 Indeno(1,2,3-cd)pyrene 8.7E+00 ug/kg 7.3E-01 7.3E-01 5.9E-11 5.7E-11 4.3E-11 4.2E-11 8.E-11 -- -- 4.6E-10 4.4E-10 -- -- --
09B024 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.0E-09 9.6E-10 2.E-09 -- -- -- -- -- -- --
Exposure Point Total 2.E-08
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TABLE 5-27.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

09B026 Metals
09B026 Aluminum 1.1E+04 mg/kg -- -- 0.0E+00 7.4E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 5.7E-04 0.0E+00 5.7E-04 6.E-04
09B026 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B026 Arsenic 2.4E+00 mg/kg 1.5E+00 1.5E+00 3.8E-09 1.6E-08 5.6E-09 2.4E-08 3.E-08 3.0E-04 3.0E-04 2.9E-08 1.2E-07 9.7E-05 4.1E-04 5.E-04
09B026 Copper 1.8E+01 mg/kg -- -- 0.0E+00 1.2E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 9.3E-07 0.0E+00 2.3E-05 2.E-05
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(a)pyrene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Benzo(b)fluoranthene 2.1E+00 ug/kg 7.3E-01 7.3E-01 1.4E-11 1.4E-11 1.0E-11 1.0E-11 2.E-11 -- -- 1.1E-10 1.1E-10 -- -- --
09B026 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
09B026 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.0E-11 1.0E-11 2.E-11 -- -- -- -- -- -- --
Exposure Point Total 3.E-08
09B027 Metals
09B027 Aluminum 1.8E+04 mg/kg -- -- 0.0E+00 1.2E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 9.3E-04 0.0E+00 9.3E-04 9.E-04
09B027 Antimony 2.0E-01 mg/kg -- -- 0.0E+00 1.3E-09 -- -- -- 6.0E-05 4.0E-04 0.0E+00 1.0E-08 0.0E+00 2.5E-05 3.E-05
09B027 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 2.1E-09 8.7E-09 3.1E-09 1.3E-08 2.E-08 3.0E-04 3.0E-04 1.6E-08 6.8E-08 5.4E-05 2.3E-04 3.E-04
09B027 Copper 2.3E+01 mg/kg -- -- 0.0E+00 1.5E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.2E-06 0.0E+00 2.9E-05 3.E-05
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene 7.7E+00 ug/kg 7.3E-01 7.3E-01 5.2E-11 5.0E-11 3.8E-11 3.7E-11 7.E-11 -- -- 4.1E-10 3.9E-10 -- -- --
09B027 Benzo(a)pyrene 7.0E+00 ug/kg 7.3E+00 7.3E+00 4.7E-11 4.5E-11 3.4E-10 3.3E-10 7.E-10 -- -- 3.7E-10 3.5E-10 -- -- --
09B027 Benzo(b)fluoranthene 8.8E+00 ug/kg 7.3E-01 7.3E-01 6.0E-11 5.8E-11 4.4E-11 4.2E-11 9.E-11 -- -- 4.6E-10 4.5E-10 -- -- --
09B027 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B027 Indeno(1,2,3-cd)pyrene 5.6E+00 ug/kg 7.3E-01 7.3E-01 3.8E-11 3.7E-11 2.8E-11 2.7E-11 5.E-11 -- -- 3.0E-10 2.9E-10 -- -- --
09B027 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.5E-10 4.4E-10 9.E-10 -- -- -- -- -- -- --
Exposure Point Total 2.E-08
09B028 Metals
09B028 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 1.0E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 8.1E-04 0.0E+00 8.1E-04 8.E-04
09B028 Antimony NA mg/kg -- -- NA NA NA NA NA 6.0E-05 4.0E-04 NA NA NA NA NA
09B028 Arsenic 1.3E+00 mg/kg 1.5E+00 1.5E+00 2.0E-09 8.5E-09 3.1E-09 1.3E-08 2.E-08 3.0E-04 3.0E-04 1.6E-08 6.6E-08 5.3E-05 2.2E-04 3.E-04
09B028 Copper 1.9E+01 mg/kg -- -- 0.0E+00 1.2E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 9.6E-07 0.0E+00 2.4E-05 2.E-05
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene 5.3E+00 ug/kg 7.3E-01 7.3E-01 3.6E-11 3.5E-11 2.6E-11 2.5E-11 5.E-11 -- -- 2.8E-10 2.7E-10 -- -- --
09B028 Benzo(a)pyrene 4.6E+00 ug/kg 7.3E+00 7.3E+00 3.1E-11 3.0E-11 2.3E-10 2.2E-10 4.E-10 -- -- 2.4E-10 2.3E-10 -- -- --
09B028 Benzo(b)fluoranthene 5.0E+00 ug/kg 7.3E-01 7.3E-01 3.4E-11 3.3E-11 2.5E-11 2.4E-11 5.E-11 -- -- 2.6E-10 2.5E-10 -- -- --
09B028 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
09B028 Indeno(1,2,3-cd)pyrene 4.6E+00 ug/kg 7.3E-01 7.3E-01 3.1E-11 3.0E-11 2.3E-11 2.2E-11 4.E-11 -- -- 2.4E-10 2.3E-10 -- -- --
09B028 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.0E-10 2.9E-10 6.E-10 -- -- -- -- -- -- --
Exposure Point Total 2.E-08
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TABLE 5-27.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B001 Metals
B001 Aluminum 1.6E+04 mg/kg -- -- 0.0E+00 1.1E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 8.3E-04 0.0E+00 8.3E-04 8.E-04
B001 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B001 Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 3.5E-09 1.5E-08 5.3E-09 2.2E-08 3.E-08 3.0E-04 3.0E-04 2.7E-08 1.1E-07 9.1E-05 3.8E-04 5.E-04
B001 Copper 1.9E+01 mg/kg -- -- 0.0E+00 1.3E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 9.8E-07 0.0E+00 2.5E-05 2.E-05
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene 6.5E+00 ug/kg 7.3E-01 7.3E-01 4.4E-11 4.3E-11 3.2E-11 3.1E-11 6.E-11 -- -- 3.4E-10 3.3E-10 -- -- --
B001 Benzo(a)pyrene 1.4E+01 ug/kg 7.3E+00 7.3E+00 9.5E-11 9.2E-11 6.9E-10 6.7E-10 1.E-09 -- -- 7.4E-10 7.1E-10 -- -- --
B001 Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 7.3E-01 8.1E-11 7.9E-11 5.9E-11 5.7E-11 1.E-10 -- -- 6.3E-10 6.1E-10 -- -- --
B001 Dibenzo(a,h)anthracene 2.2E+00 ug/kg 7.3E+00 7.3E+00 1.5E-11 1.4E-11 1.1E-10 1.1E-10 2.E-10 -- -- 1.2E-10 1.1E-10 -- -- --
B001 Indeno(1,2,3-cd)pyrene 9.7E+00 ug/kg 7.3E-01 7.3E-01 6.6E-11 6.3E-11 4.8E-11 4.6E-11 9.E-11 -- -- 5.1E-10 4.9E-10 -- -- --
B001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.4E-10 9.1E-10 2.E-09 -- -- -- -- -- -- --
Exposure Point Total 3.E-08
B003 Metals
B003 Aluminum 1.9E+04 mg/kg -- -- 0.0E+00 1.2E-04 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.9E-02 0.0E+00 1.9E-02 2.E-02
B003 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B003 Arsenic 2.5E+00 mg/kg 1.5E+00 1.5E+00 4.0E-09 1.7E-08 6.0E-09 2.5E-08 3.E-08 3.0E-04 3.0E-04 1.3E-06 2.6E-06 4.4E-03 8.6E-03 1.E-02
B003 Copper 2.0E+01 mg/kg -- -- 0.0E+00 1.3E-07 -- -- -- 4.0E-02 4.0E-02 0.0E+00 2.0E-05 0.0E+00 5.0E-04 5.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.4E-09 1.4E-09 1.0E-09 1.0E-09 2.E-09 -- -- 4.8E-07 2.1E-07 -- -- --
B003 Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 2.4E-09 2.4E-09 1.8E-08 1.7E-08 4.E-08 -- -- 8.1E-07 3.7E-07 -- -- --
B003 Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 2.0E-09 1.5E-09 1.5E-09 3.E-09 -- -- 7.0E-07 3.2E-07 -- -- --
B003 Dibenzo(a,h)anthracene 3.3E+01 ug/kg 7.3E+00 7.3E+00 2.2E-10 2.2E-10 1.6E-09 1.6E-09 3.E-09 -- -- 7.5E-08 3.4E-08 -- -- --
B003 Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 1.9E-09 1.8E-09 1.4E-09 1.3E-09 3.E-09 -- -- 6.3E-07 2.8E-07 -- -- --
B003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.3E-08 2.3E-08 5.E-08 -- -- -- -- -- -- --
Exposure Point Total 8.E-08
B005 Metals
B005 Aluminum 1.5E+04 mg/kg -- -- 0.0E+00 9.6E-05 -- -- -- 1.0E+00 1.0E+00 0.0E+00 1.5E-02 0.0E+00 1.5E-02 1.E-02
B005 Antimony ND mg/kg -- -- ND ND ND ND ND 6.0E-05 4.0E-04 ND ND ND ND ND
B005 Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 5.1E-09 2.1E-08 7.7E-09 3.2E-08 4.E-08 3.0E-04 3.0E-04 1.7E-06 3.3E-06 5.7E-03 1.1E-02 2.E-02
B005 Copper 1.4E+01 mg/kg -- -- 0.0E+00 9.4E-08 -- -- -- 4.0E-02 4.0E-02 0.0E+00 1.5E-05 0.0E+00 3.7E-04 4.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 5.2E-10 5.0E-10 3.8E-10 3.7E-10 7.E-10 -- -- 1.7E-07 7.8E-08 -- -- --
B005 Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 1.0E-09 9.8E-10 7.4E-09 7.2E-09 1.E-08 -- -- 3.4E-07 1.5E-07 -- -- --
B005 Benzo(b)fluoranthene 1.2E+02 ug/kg 7.3E-01 7.3E-01 8.1E-10 7.9E-10 5.9E-10 5.7E-10 1.E-09 -- -- 2.7E-07 1.2E-07 -- -- --
B005 Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 1.0E-10 9.8E-11 7.4E-10 7.2E-10 1.E-09 -- -- 3.4E-08 1.5E-08 -- -- --
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TABLE 5-27.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

B005 Indeno(1,2,3-cd)pyrene 1.3E+02 ug/kg 7.3E-01 7.3E-01 8.8E-10 8.5E-10 6.4E-10 6.2E-10 1.E-09 -- -- 2.9E-07 1.3E-07 -- -- --
B005 Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.8E-09 9.4E-09 2.E-08 -- -- -- -- -- -- --
Exposure Point Total 6.E-08

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations: -- = Not Applicable
CDI = Chronic Daily Intake
EPC = Exposure Point Concentration
HQ = Hazard Quotient
LADI = Lifetime Average Daily Intake
mg/kg = milligram per kilogram
NA = Not Analyzed
ND = Not Detected
pg/g =picogram per gram
RfD = Reference Dose
ug/kg = microgram per kilogram

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  
EPA/600/R-93/089.  July 1993.
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TABLE 5-28.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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03B030 Metals
03B030 Aluminum 5.E-03 5.E-03
03B030 Antimony NA NA
03B030 Arsenic 4.E-03 4.E-03
03B030 Copper 1.E-04 1.E-04
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene --
03B030 Benzo(a)pyrene --
03B030 Benzo(b)fluoranthene --
03B030 Dibenzo(a,h)anthracene ND
03B030 Indeno(1,2,3-cd)pyrene --
03B030 Total Carcinogenic PAHs --
Exposure Point Total 4.E-03 1.E-04 5.E-03
03B031 Metals
03B031 Aluminum 9.E-03 9.E-03
03B031 Antimony NA NA
03B031 Arsenic 7.E-03 7.E-03
03B031 Copper 2.E-04 2.E-04
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene --
03B031 Benzo(a)pyrene --
03B031 Benzo(b)fluoranthene --
03B031 Dibenzo(a,h)anthracene --
03B031 Indeno(1,2,3-cd)pyrene --
03B031 Total Carcinogenic PAHs --
Exposure Point Total 7.E-03 2.E-04 9.E-03
03B033 Metals
03B033 Aluminum 6.E-03 6.E-03
03B033 Antimony NA NA
03B033 Arsenic 8.E-03 8.E-03
03B033 Copper 2.E-04 2.E-04
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene --
03B033 Benzo(a)pyrene --
03B033 Benzo(b)fluoranthene --
03B033 Dibenzo(a,h)anthracene ND
03B033 Indeno(1,2,3-cd)pyrene --
03B033 Total Carcinogenic PAHs --
Exposure Point Total 8.E-03 2.E-04 6.E-03

Endpoint-specific Hazard Indices
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TABLE 5-28.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

04B023 Metals
04B023 Aluminum 5.E-03 5.E-03
04B023 Antimony 3.E-04 3.E-04
04B023 Arsenic 6.E-03 6.E-03
04B023 Copper 3.E-04 3.E-04
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene --
04B023 Benzo(a)pyrene --
04B023 Benzo(b)fluoranthene --
04B023 Dibenzo(a,h)anthracene --
04B023 Indeno(1,2,3-cd)pyrene --
04B023 Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 6.E-03 3.E-04 5.E-03
04B024 Metals
04B024 Aluminum 9.E-03 9.E-03
04B024 Antimony 1.E-02 1.E-02
04B024 Arsenic 1.E-02 1.E-02
04B024 Copper 2.E-03 2.E-03
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene --
04B024 Benzo(a)pyrene --
04B024 Benzo(b)fluoranthene --
04B024 Dibenzo(a,h)anthracene --
04B024 Indeno(1,2,3-cd)pyrene --
04B024 Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 1.E-02 2.E-03 9.E-03
05B018 Metals
05B018 Aluminum 8.E-03 8.E-03
05B018 Antimony 2.E-04 2.E-04
05B018 Arsenic 5.E-03 5.E-03
05B018 Copper 1.E-03 1.E-03
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene --
05B018 Benzo(a)pyrene --
05B018 Benzo(b)fluoranthene --
05B018 Dibenzo(a,h)anthracene --
05B018 Indeno(1,2,3-cd)pyrene --
05B018 Total Carcinogenic PAHs --
Exposure Point Total 2.E-04 5.E-03 1.E-03 8.E-03
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TABLE 5-28.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

06B022 Metals
06B022 Aluminum 6.E-03 6.E-03
06B022 Antimony 3.E-04 3.E-04
06B022 Arsenic 5.E-03 5.E-03
06B022 Copper 4.E-04 4.E-04
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene --
06B022 Benzo(a)pyrene --
06B022 Benzo(b)fluoranthene --
06B022 Dibenzo(a,h)anthracene ND
06B022 Indeno(1,2,3-cd)pyrene --
06B022 Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 5.E-03 4.E-04 6.E-03
06B026 Metals
06B026 Aluminum 5.E-03 5.E-03
06B026 Antimony 8.E-04 8.E-04
06B026 Arsenic 3.E-03 3.E-03
06B026 Copper 2.E-04 2.E-04
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene --
06B026 Benzo(a)pyrene --
06B026 Benzo(b)fluoranthene --
06B026 Dibenzo(a,h)anthracene ND
06B026 Indeno(1,2,3-cd)pyrene --
06B026 Total Carcinogenic PAHs --
Exposure Point Total 8.E-04 3.E-03 2.E-04 5.E-03
06B030 Metals
06B030 Aluminum 7.E-03 7.E-03
06B030 Antimony NA NA
06B030 Arsenic 2.E-02 2.E-02
06B030 Copper 6.E-03 6.E-03
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene --
06B030 Benzo(a)pyrene --
06B030 Benzo(b)fluoranthene --
06B030 Dibenzo(a,h)anthracene --
06B030 Indeno(1,2,3-cd)pyrene --
06B030 Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 6.E-03 7.E-03
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TABLE 5-28.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

07B023 Metals
07B023 Aluminum 4.E-03 4.E-03
07B023 Antimony 3.E-04 3.E-04
07B023 Arsenic 1.E-03 1.E-03
07B023 Copper 7.E-04 7.E-04
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene --
07B023 Benzo(a)pyrene --
07B023 Benzo(b)fluoranthene --
07B023 Dibenzo(a,h)anthracene --
07B023 Indeno(1,2,3-cd)pyrene --
07B023 Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 1.E-03 7.E-04 4.E-03
07B024 Metals
07B024 Aluminum 6.E-03 6.E-03
07B024 Antimony NA NA
07B024 Arsenic 3.E-03 3.E-03
07B024 Copper 2.E-04 2.E-04
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene --
07B024 Benzo(a)pyrene --
07B024 Benzo(b)fluoranthene --
07B024 Dibenzo(a,h)anthracene ND
07B024 Indeno(1,2,3-cd)pyrene --
07B024 Total Carcinogenic PAHs --
Exposure Point Total 3.E-03 2.E-04 6.E-03
09B024 Metals
09B024 Aluminum 6.E-03 6.E-03
09B024 Antimony NA NA
09B024 Arsenic 2.E-03 2.E-03
09B024 Copper 2.E-04 2.E-04
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene --
09B024 Benzo(a)pyrene --
09B024 Benzo(b)fluoranthene --
09B024 Dibenzo(a,h)anthracene --
09B024 Indeno(1,2,3-cd)pyrene --
09B024 Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 2.E-04 6.E-03
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TABLE 5-28.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

09B026 Metals
09B026 Aluminum 5.E-03 5.E-03
09B026 Antimony NA NA
09B026 Arsenic 5.E-03 5.E-03
09B026 Copper 2.E-04 2.E-04
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND
09B026 Benzo(a)pyrene ND
09B026 Benzo(b)fluoranthene --
09B026 Dibenzo(a,h)anthracene ND
09B026 Indeno(1,2,3-cd)pyrene ND
09B026 Total Carcinogenic PAHs --
Exposure Point Total 5.E-03 2.E-04 5.E-03
09B027 Metals
09B027 Aluminum 8.E-03 8.E-03
09B027 Antimony 2.E-04 2.E-04
09B027 Arsenic 3.E-03 3.E-03
09B027 Copper 2.E-04 2.E-04
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene --
09B027 Benzo(a)pyrene --
09B027 Benzo(b)fluoranthene --
09B027 Dibenzo(a,h)anthracene ND
09B027 Indeno(1,2,3-cd)pyrene --
09B027 Total Carcinogenic PAHs --
Exposure Point Total 2.E-04 3.E-03 2.E-04 8.E-03
09B028 Metals
09B028 Aluminum 7.E-03 7.E-03
09B028 Antimony NA NA
09B028 Arsenic 3.E-03 3.E-03
09B028 Copper 2.E-04 2.E-04
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene --
09B028 Benzo(a)pyrene --
09B028 Benzo(b)fluoranthene --
09B028 Dibenzo(a,h)anthracene ND
09B028 Indeno(1,2,3-cd)pyrene --
09B028 Total Carcinogenic PAHs --
Exposure Point Total 3.E-03 2.E-04 7.E-03
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TABLE 5-28.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B001 Metals
B001 Aluminum 7.E-03 7.E-03
B001 Antimony ND ND
B001 Arsenic 5.E-03 5.E-03
B001 Copper 2.E-04 2.E-04
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene --
B001 Benzo(a)pyrene --
B001 Benzo(b)fluoranthene --
B001 Dibenzo(a,h)anthracene --
B001 Indeno(1,2,3-cd)pyrene --
B001 Total Carcinogenic PAHs --
Exposure Point Total 5.E-03 2.E-04 7.E-03
B003 Metals
B003 Aluminum 2.E-02 2.E-02
B003 Antimony ND ND
B003 Arsenic 1.E-02 1.E-02
B003 Copper 5.E-04 5.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene --
B003 Benzo(a)pyrene --
B003 Benzo(b)fluoranthene --
B003 Dibenzo(a,h)anthracene --
B003 Indeno(1,2,3-cd)pyrene --
B003 Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 5.E-04 2.E-02
B005 Metals
B005 Aluminum 1.E-02 1.E-02
B005 Antimony ND ND
B005 Arsenic 2.E-02 2.E-02
B005 Copper 4.E-04 4.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene --
B005 Benzo(a)pyrene --
B005 Benzo(b)fluoranthene --
B005 Dibenzo(a,h)anthracene --
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TABLE 5-28.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B005 Indeno(1,2,3-cd)pyrene --
B005 Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 4.E-04 1.E-02

Notes:

a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-29.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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03B030 Metals
03B030 Aluminum 6.E-04 6.E-04
03B030 Antimony NA NA
03B030 Arsenic 4.E-04 4.E-04
03B030 Copper 2.E-05 2.E-05
03B030 Polynuclear Aromatic Hydrocarbons
03B030 Benzo(a)anthracene --
03B030 Benzo(a)pyrene --
03B030 Benzo(b)fluoranthene --
03B030 Dibenzo(a,h)anthracene ND
03B030 Indeno(1,2,3-cd)pyrene --
03B030 Total Carcinogenic PAHs --
Exposure Point Total 4.E-04 2.E-05 6.E-04
03B031 Metals
03B031 Aluminum 1.E-03 1.E-03
03B031 Antimony NA NA
03B031 Arsenic 7.E-04 7.E-04
03B031 Copper 3.E-05 3.E-05
03B031 Polynuclear Aromatic Hydrocarbons
03B031 Benzo(a)anthracene --
03B031 Benzo(a)pyrene --
03B031 Benzo(b)fluoranthene --
03B031 Dibenzo(a,h)anthracene --
03B031 Indeno(1,2,3-cd)pyrene --
03B031 Total Carcinogenic PAHs --
Exposure Point Total 7.E-04 3.E-05 1.E-03
03B033 Metals
03B033 Aluminum 7.E-04 7.E-04
03B033 Antimony NA NA
03B033 Arsenic 8.E-04 8.E-04
03B033 Copper 2.E-05 2.E-05
03B033 Polynuclear Aromatic Hydrocarbons
03B033 Benzo(a)anthracene --
03B033 Benzo(a)pyrene --
03B033 Benzo(b)fluoranthene --
03B033 Dibenzo(a,h)anthracene ND
03B033 Indeno(1,2,3-cd)pyrene --
03B033 Total Carcinogenic PAHs --
Exposure Point Total 8.E-04 2.E-05 7.E-04

Endpoint-specific Hazard Indices
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TABLE 5-29.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

04B023 Metals
04B023 Aluminum 6.E-04 6.E-04
04B023 Antimony 4.E-05 4.E-05
04B023 Arsenic 6.E-04 6.E-04
04B023 Copper 4.E-05 4.E-05
04B023 Polynuclear Aromatic Hydrocarbons
04B023 Benzo(a)anthracene --
04B023 Benzo(a)pyrene --
04B023 Benzo(b)fluoranthene --
04B023 Dibenzo(a,h)anthracene --
04B023 Indeno(1,2,3-cd)pyrene --
04B023 Total Carcinogenic PAHs --
Exposure Point Total 4.E-05 6.E-04 4.E-05 6.E-04
04B024 Metals
04B024 Aluminum 1.E-03 1.E-03
04B024 Antimony 2.E-03 2.E-03
04B024 Arsenic 1.E-03 1.E-03
04B024 Copper 2.E-04 2.E-04
04B024 Polynuclear Aromatic Hydrocarbons
04B024 Benzo(a)anthracene --
04B024 Benzo(a)pyrene --
04B024 Benzo(b)fluoranthene --
04B024 Dibenzo(a,h)anthracene --
04B024 Indeno(1,2,3-cd)pyrene --
04B024 Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 1.E-03 2.E-04 1.E-03
05B018 Metals
05B018 Aluminum 1.E-03 1.E-03
05B018 Antimony 3.E-05 3.E-05
05B018 Arsenic 5.E-04 5.E-04
05B018 Copper 1.E-04 1.E-04
05B018 Polynuclear Aromatic Hydrocarbons
05B018 Benzo(a)anthracene --
05B018 Benzo(a)pyrene --
05B018 Benzo(b)fluoranthene --
05B018 Dibenzo(a,h)anthracene --
05B018 Indeno(1,2,3-cd)pyrene --
05B018 Total Carcinogenic PAHs --
Exposure Point Total 3.E-05 5.E-04 1.E-04 1.E-03
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TABLE 5-29.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

06B022 Metals
06B022 Aluminum 8.E-04 8.E-04
06B022 Antimony 4.E-05 4.E-05
06B022 Arsenic 5.E-04 5.E-04
06B022 Copper 5.E-05 5.E-05
06B022 Polynuclear Aromatic Hydrocarbons
06B022 Benzo(a)anthracene --
06B022 Benzo(a)pyrene --
06B022 Benzo(b)fluoranthene --
06B022 Dibenzo(a,h)anthracene ND
06B022 Indeno(1,2,3-cd)pyrene --
06B022 Total Carcinogenic PAHs --
Exposure Point Total 4.E-05 5.E-04 5.E-05 8.E-04
06B026 Metals
06B026 Aluminum 6.E-04 6.E-04
06B026 Antimony 1.E-04 1.E-04
06B026 Arsenic 4.E-04 4.E-04
06B026 Copper 3.E-05 3.E-05
06B026 Polynuclear Aromatic Hydrocarbons
06B026 Benzo(a)anthracene --
06B026 Benzo(a)pyrene --
06B026 Benzo(b)fluoranthene --
06B026 Dibenzo(a,h)anthracene ND
06B026 Indeno(1,2,3-cd)pyrene --
06B026 Total Carcinogenic PAHs --
Exposure Point Total 1.E-04 4.E-04 3.E-05 6.E-04
06B030 Metals
06B030 Aluminum 9.E-04 9.E-04
06B030 Antimony NA NA
06B030 Arsenic 2.E-03 2.E-03
06B030 Copper 8.E-04 8.E-04
06B030 Polynuclear Aromatic Hydrocarbons
06B030 Benzo(a)anthracene --
06B030 Benzo(a)pyrene --
06B030 Benzo(b)fluoranthene --
06B030 Dibenzo(a,h)anthracene --
06B030 Indeno(1,2,3-cd)pyrene --
06B030 Total Carcinogenic PAHs --
Exposure Point Total 2.E-03 8.E-04 9.E-04
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TABLE 5-29.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

07B023 Metals
07B023 Aluminum 5.E-04 5.E-04
07B023 Antimony 4.E-05 4.E-05
07B023 Arsenic 1.E-04 1.E-04
07B023 Copper 9.E-05 9.E-05
07B023 Polynuclear Aromatic Hydrocarbons
07B023 Benzo(a)anthracene --
07B023 Benzo(a)pyrene --
07B023 Benzo(b)fluoranthene --
07B023 Dibenzo(a,h)anthracene --
07B023 Indeno(1,2,3-cd)pyrene --
07B023 Total Carcinogenic PAHs --
Exposure Point Total 4.E-05 1.E-04 9.E-05 5.E-04
07B024 Metals
07B024 Aluminum 8.E-04 8.E-04
07B024 Antimony NA NA
07B024 Arsenic 3.E-04 3.E-04
07B024 Copper 3.E-05 3.E-05
07B024 Polynuclear Aromatic Hydrocarbons
07B024 Benzo(a)anthracene --
07B024 Benzo(a)pyrene --
07B024 Benzo(b)fluoranthene --
07B024 Dibenzo(a,h)anthracene ND
07B024 Indeno(1,2,3-cd)pyrene --
07B024 Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 3.E-05 8.E-04
09B024 Metals
09B024 Aluminum 8.E-04 8.E-04
09B024 Antimony NA NA
09B024 Arsenic 2.E-04 2.E-04
09B024 Copper 2.E-05 2.E-05
09B024 Polynuclear Aromatic Hydrocarbons
09B024 Benzo(a)anthracene --
09B024 Benzo(a)pyrene --
09B024 Benzo(b)fluoranthene --
09B024 Dibenzo(a,h)anthracene --
09B024 Indeno(1,2,3-cd)pyrene --
09B024 Total Carcinogenic PAHs --
Exposure Point Total 2.E-04 2.E-05 8.E-04
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TABLE 5-29.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

09B026 Metals
09B026 Aluminum 6.E-04 6.E-04
09B026 Antimony NA NA
09B026 Arsenic 5.E-04 5.E-04
09B026 Copper 2.E-05 2.E-05
09B026 Polynuclear Aromatic Hydrocarbons
09B026 Benzo(a)anthracene ND
09B026 Benzo(a)pyrene ND
09B026 Benzo(b)fluoranthene --
09B026 Dibenzo(a,h)anthracene ND
09B026 Indeno(1,2,3-cd)pyrene ND
09B026 Total Carcinogenic PAHs --
Exposure Point Total 5.E-04 2.E-05 6.E-04
09B027 Metals
09B027 Aluminum 9.E-04 9.E-04
09B027 Antimony 3.E-05 3.E-05
09B027 Arsenic 3.E-04 3.E-04
09B027 Copper 3.E-05 3.E-05
09B027 Polynuclear Aromatic Hydrocarbons
09B027 Benzo(a)anthracene --
09B027 Benzo(a)pyrene --
09B027 Benzo(b)fluoranthene --
09B027 Dibenzo(a,h)anthracene ND
09B027 Indeno(1,2,3-cd)pyrene --
09B027 Total Carcinogenic PAHs --
Exposure Point Total 3.E-05 3.E-04 3.E-05 9.E-04
09B028 Metals
09B028 Aluminum 8.E-04 8.E-04
09B028 Antimony NA NA
09B028 Arsenic 3.E-04 3.E-04
09B028 Copper 2.E-05 2.E-05
09B028 Polynuclear Aromatic Hydrocarbons
09B028 Benzo(a)anthracene --
09B028 Benzo(a)pyrene --
09B028 Benzo(b)fluoranthene --
09B028 Dibenzo(a,h)anthracene ND
09B028 Indeno(1,2,3-cd)pyrene --
09B028 Total Carcinogenic PAHs --
Exposure Point Total 3.E-04 2.E-05 8.E-04
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TABLE 5-29.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B001 Metals
B001 Aluminum 8.E-04 8.E-04
B001 Antimony ND ND
B001 Arsenic 5.E-04 5.E-04
B001 Copper 2.E-05 2.E-05
B001 Polynuclear Aromatic Hydrocarbons
B001 Benzo(a)anthracene --
B001 Benzo(a)pyrene --
B001 Benzo(b)fluoranthene --
B001 Dibenzo(a,h)anthracene --
B001 Indeno(1,2,3-cd)pyrene --
B001 Total Carcinogenic PAHs --
Exposure Point Total 5.E-04 2.E-05 8.E-04
B003 Metals
B003 Aluminum 2.E-02 2.E-02
B003 Antimony ND ND
B003 Arsenic 1.E-02 1.E-02
B003 Copper 5.E-04 5.E-04
B003 Polynuclear Aromatic Hydrocarbons
B003 Benzo(a)anthracene --
B003 Benzo(a)pyrene --
B003 Benzo(b)fluoranthene --
B003 Dibenzo(a,h)anthracene --
B003 Indeno(1,2,3-cd)pyrene --
B003 Total Carcinogenic PAHs --
Exposure Point Total 1.E-02 5.E-04 2.E-02
B005 Metals
B005 Aluminum 1.E-02 1.E-02
B005 Antimony ND ND
B005 Arsenic 2.E-02 2.E-02
B005 Copper 4.E-04 4.E-04
B005 Polynuclear Aromatic Hydrocarbons
B005 Benzo(a)anthracene --
B005 Benzo(a)pyrene --
B005 Benzo(b)fluoranthene --
B005 Dibenzo(a,h)anthracene --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 6 of 7



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-29.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, Beach Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: Beach Sediment
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

B005 Indeno(1,2,3-cd)pyrene --
B005 Total Carcinogenic PAHs --
Exposure Point Total 2.E-02 4.E-04 1.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations: -- = Not Applicable
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
PAH = Polynuclear Aromatic Hydrocarbon
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

RM 1 West Metals
RM 1 West Arsenic 5.3E+00 mg/kg 1.5E+00 1.5E+00 5.8E-09 5.9E-08 9.E-09 9.E-08 1.E-07 3.0E-04 3.0E-04 4.1E-08 4.1E-07 1.E-04 1.E-03 2.E-03
RM 1 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 1.8E-07 NL NL -- NL NL 0.0E+00 1.3E-06 NL NL --
RM 1 West Mercury 7.5E-02 mg/kg -- -- 0.0E+00 8.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.9E-09 0.E+00 2.E-05 2.E-05
RM 1 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 1.5E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-08 0.E+00 2.E-04 2.E-04
RM 1 West Butyltins
RM 1 West Tributyltin ion 8.4E-01 ug/kg -- -- 3.1E-12 9.4E-12 -- -- -- 3.0E-04 3.0E-04 2.2E-11 6.6E-11 7.E-08 2.E-07 3.E-07
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 7.2E-10 1.7E-09 5.E-10 1.E-09 2.E-09 -- -- 5.0E-09 1.2E-08 -- -- --
RM 1 West Benzo(a)pyrene 2.4E+02 ug/kg 7.3E+00 7.3E+00 1.2E-09 2.7E-09 8.E-09 2.E-08 3.E-08 -- -- 8.1E-09 1.9E-08 -- -- --
RM 1 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 1.1E-09 2.6E-09 8.E-10 2.E-09 3.E-09 -- -- 7.7E-09 1.8E-08 -- -- --
RM 1 West Benzo(k)fluoranthene 7.7E+01 ug/kg 7.3E-02 7.3E-02 3.7E-10 8.6E-10 3.E-11 6.E-11 9.E-11 -- -- 2.6E-09 6.0E-09 -- -- --
RM 1 West Dibenzo(a,h)anthracene 2.4E+01 ug/kg 7.3E+00 7.3E+00 1.2E-10 2.7E-10 9.E-10 2.E-09 3.E-09 -- -- 8.2E-10 1.9E-09 -- -- --
RM 1 West Indeno(1,2,3-cd)pyrene 2.0E+02 ug/kg 7.3E-01 7.3E-01 9.6E-10 2.2E-09 7.E-10 2.E-09 2.E-09 -- -- 6.7E-09 1.6E-08 -- -- --
RM 1 West Naphthalene 2.9E+01 ug/kg -- -- 1.4E-10 3.2E-10 -- -- -- 2.0E-02 2.0E-02 9.7E-10 2.3E-09 5.E-08 1.E-07 2.E-07
RM 1 West Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 1.E-08 3.E-08 4.E-08 -- -- -- -- -- -- --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 4.4E+01 ug/kg 1.4E-02 1.4E-02 1.6E-10 4.9E-10 2.E-12 7.E-12 9.E-12 2.0E-02 2.0E-02 1.1E-09 3.4E-09 6.E-08 2.E-07 2.E-07
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 8.8E-11 1.9E-10 2.E-10 4.E-10 6.E-10 2.0E-05 2.0E-05 6.1E-10 1.3E-09 3.E-05 7.E-05 1.E-04
RM 1 West Total PCB Congeners 7.1E+03 pg/g NA NA 3.7E-11 7.9E-11 NA NA -- NA NA 2.6E-10 5.5E-10 NA NA --
RM 1 West Total PCBs, Adjusted 6.6E+03 pg/g 2.0E+00 2.0E+00 3.4E-11 7.4E-11 7.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 2.4E-10 5.2E-10 1.E-05 3.E-05 4.E-05
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 3.3E-15 3.3E-14 4.E-10 4.E-09 5.E-09 1.0E-09 1.0E-09 2.3E-14 2.3E-13 2.E-05 2.E-04 3.E-04
RM 1 West Total PCB TEQ 2.7E+00 pg/g 1.3E+05 1.3E+05 1.4E-14 3.0E-14 2.E-09 4.E-09 6.E-09 1.0E-09 1.0E-09 9.7E-14 2.1E-13 1.E-04 2.E-04 3.E-04
RM 1 West Total TEQ -- pg/g -- -- -- -- 2.E-09 8.E-09 1.E-08 -- -- -- -- 1.E-04 4.E-04 6.E-04
RM 1 West Pesticides
RM 1 West Aldrin 3.7E-01 ug/kg 1.7E+01 1.7E+01 1.4E-12 4.1E-12 2.E-11 7.E-11 9.E-11 3.0E-05 3.0E-05 9.6E-12 2.9E-11 3.E-07 1.E-06 1.E-06
RM 1 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 West Total DDT 4.6E+00 ug/kg 3.4E-01 3.4E-01 5.1E-12 5.1E-11 2.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 3.6E-11 3.6E-10 7.E-08 7.E-07 8.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totalc 1.E-07
RM 1 East Metals
RM 1 East Arsenic 5.7E+00 mg/kg 1.5E+00 1.5E+00 6.3E-09 6.4E-08 9.E-09 1.E-07 1.E-07 3.0E-04 3.0E-04 4.4E-08 4.5E-07 1.E-04 1.E-03 2.E-03
RM 1 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 2.3E-07 NL NL -- NL NL 0.0E+00 1.6E-06 NL NL --
RM 1 East Mercury 7.1E+00 mg/kg -- -- 0.0E+00 8.0E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.6E-07 0.E+00 2.E-03 2.E-03
RM 1 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.2E+00 ug/kg -- -- 4.4E-12 1.3E-11 -- -- -- 3.0E-04 3.0E-04 3.1E-11 9.4E-11 1.E-07 3.E-07 4.E-07

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene 5.3E+01 ug/kg 7.3E-01 7.3E-01 2.5E-10 5.9E-10 2.E-10 4.E-10 6.E-10 -- -- 1.8E-09 4.1E-09 -- -- --
RM 1 East Benzo(a)pyrene 8.1E+01 ug/kg 7.3E+00 7.3E+00 3.9E-10 9.1E-10 3.E-09 7.E-09 9.E-09 -- -- 2.7E-09 6.3E-09 -- -- --
RM 1 East Benzo(b)fluoranthene 6.9E+01 ug/kg 7.3E-01 7.3E-01 3.3E-10 7.7E-10 2.E-10 6.E-10 8.E-10 -- -- 2.3E-09 5.4E-09 -- -- --
RM 1 East Benzo(k)fluoranthene 4.8E+01 ug/kg 7.3E-02 7.3E-02 2.3E-10 5.3E-10 2.E-11 4.E-11 6.E-11 -- -- 1.6E-09 3.7E-09 -- -- --
RM 1 East Dibenzo(a,h)anthracene 9.1E+00 ug/kg 7.3E+00 7.3E+00 4.4E-11 1.0E-10 3.E-10 7.E-10 1.E-09 -- -- 3.1E-10 7.1E-10 -- -- --
RM 1 East Indeno(1,2,3-cd)pyrene 5.6E+01 ug/kg 7.3E-01 7.3E-01 2.7E-10 6.3E-10 2.E-10 5.E-10 7.E-10 -- -- 1.9E-09 4.4E-09 -- -- --
RM 1 East Naphthalene 2.3E+01 ug/kg -- -- 1.1E-10 2.6E-10 -- -- -- 2.0E-02 2.0E-02 7.7E-10 1.8E-09 4.E-08 9.E-08 1.E-07
RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 9.E-09 1.E-08 -- -- -- -- -- -- --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 2.6E-10 7.9E-10 4.E-12 1.E-11 1.E-11 2.0E-02 2.0E-02 1.8E-09 5.6E-09 9.E-08 3.E-07 4.E-07
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 5.1E+02 ug/kg 2.0E+00 2.0E+00 2.6E-09 5.7E-09 5.E-09 1.E-08 2.E-08 2.0E-05 2.0E-05 1.8E-08 4.0E-08 9.E-04 2.E-03 3.E-03
RM 1 East Total PCB Congeners 3.7E+03 pg/g NA NA 1.9E-11 4.1E-11 NA NA -- NA NA 1.3E-10 2.9E-10 NA NA --
RM 1 East Total PCBs, Adjusted 3.5E+03 pg/g 2.0E+00 2.0E+00 1.8E-11 3.9E-11 4.E-11 8.E-11 1.E-10 2.0E-05 2.0E-05 1.3E-10 2.7E-10 6.E-06 1.E-05 2.E-05
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 7.5E-01 pg/g 1.3E+05 1.3E+05 8.3E-16 8.3E-15 1.E-10 1.E-09 1.E-09 1.0E-09 1.0E-09 5.8E-15 5.8E-14 6.E-06 6.E-05 6.E-05
RM 1 East Total PCB TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 1.4E-15 3.0E-15 2.E-10 4.E-10 6.E-10 1.0E-09 1.0E-09 9.8E-15 2.1E-14 1.E-05 2.E-05 3.E-05
RM 1 East Total TEQ -- pg/g -- -- -- -- 3.E-10 1.E-09 2.E-09 -- -- -- -- 2.E-05 8.E-05 1.E-04
RM 1 East Pesticides
RM 1 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 East Total DDT 4.0E+00 ug/kg 3.4E-01 3.4E-01 4.4E-12 4.4E-11 1.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 3.1E-11 3.1E-10 6.E-08 6.E-07 7.E-07
RM 1 East Conventionals
RM 1 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 1.5 West Metals
RM 1.5 West Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 4.9E-09 4.9E-08 7.E-09 7.E-08 8.E-08 3.0E-04 3.0E-04 3.4E-08 3.4E-07 1.E-04 1.E-03 1.E-03
RM 1.5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 1.7E-07 NL NL -- NL NL 0.0E+00 1.2E-06 NL NL --
RM 1.5 West Mercury 6.8E-02 mg/kg -- -- 0.0E+00 7.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.3E-09 0.E+00 2.E-05 2.E-05
RM 1.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene 3.3E+01 ug/kg 7.3E-01 7.3E-01 1.6E-10 3.7E-10 1.E-10 3.E-10 4.E-10 -- -- 1.1E-09 2.6E-09 -- -- --
RM 1.5 West Benzo(a)pyrene 4.8E+01 ug/kg 7.3E+00 7.3E+00 2.3E-10 5.4E-10 2.E-09 4.E-09 6.E-09 -- -- 1.6E-09 3.8E-09 -- -- --
RM 1.5 West Benzo(b)fluoranthene 4.1E+01 ug/kg 7.3E-01 7.3E-01 2.0E-10 4.6E-10 1.E-10 3.E-10 5.E-10 -- -- 1.4E-09 3.2E-09 -- -- --
RM 1.5 West Benzo(k)fluoranthene 3.4E+01 ug/kg 7.3E-02 7.3E-02 1.6E-10 3.8E-10 1.E-11 3.E-11 4.E-11 -- -- 1.1E-09 2.7E-09 -- -- --
RM 1.5 West Dibenzo(a,h)anthracene 5.9E+00 ug/kg 7.3E+00 7.3E+00 2.8E-11 6.6E-11 2.E-10 5.E-10 7.E-10 -- -- 2.0E-10 4.6E-10 -- -- --
RM 1.5 West Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 7.3E-01 1.8E-10 4.1E-10 1.E-10 3.E-10 4.E-10 -- -- 1.2E-09 2.9E-09 -- -- --
RM 1.5 West Naphthalene 9.6E+00 ug/kg -- -- 4.6E-11 1.1E-10 -- -- -- 2.0E-02 2.0E-02 3.2E-10 7.5E-10 2.E-08 4.E-08 5.E-08
RM 1.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 5.E-09 8.E-09 -- -- -- -- -- -- --
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 1.4E-02 ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 2.2E+01 ug/kg 2.0E+00 2.0E+00 1.1E-10 2.4E-10 2.E-10 5.E-10 7.E-10 2.0E-05 2.0E-05 7.8E-10 1.7E-09 4.E-05 8.E-05 1.E-04
RM 1.5 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 1.5 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 9.4E-02 pg/g 1.3E+05 1.3E+05 1.0E-16 1.1E-15 1.E-11 1.E-10 2.E-10 1.0E-09 1.0E-09 7.3E-16 7.4E-15 7.E-07 7.E-06 8.E-06
RM 1.5 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 1.5 West Total TEQ -- pg/g -- -- -- -- 1.E-11 1.E-10 2.E-10 -- -- -- -- 7.E-07 7.E-06 8.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1.5 West Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 1.2E-12 1.2E-11 4.E-13 4.E-12 5.E-12 5.0E-04 5.0E-04 8.4E-12 8.5E-11 2.E-08 2.E-07 2.E-07
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-08
RM 1.5 East Metals
RM 1.5 East Arsenic 5.4E+00 mg/kg 1.5E+00 1.5E+00 6.0E-09 6.0E-08 9.E-09 9.E-08 1.E-07 3.0E-04 3.0E-04 4.2E-08 4.2E-07 1.E-04 1.E-03 2.E-03
RM 1.5 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.5E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 1.5 East Mercury 1.3E-01 mg/kg -- -- 0.0E+00 1.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.9E-09 0.E+00 3.E-05 3.E-05
RM 1.5 East Thallium 8.9E-02 mg/kg -- -- 0.0E+00 1.0E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.0E-09 0.E+00 1.E-04 1.E-04
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.7E-01 ug/kg -- -- 1.4E-12 4.1E-12 -- -- -- 3.0E-04 3.0E-04 9.6E-12 2.9E-11 3.E-08 1.E-07 1.E-07
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene 9.4E+02 ug/kg 7.3E-01 7.3E-01 4.5E-09 1.1E-08 3.E-09 8.E-09 1.E-08 -- -- 3.2E-08 7.4E-08 -- -- --
RM 1.5 East Benzo(a)pyrene 1.4E+03 ug/kg 7.3E+00 7.3E+00 6.7E-09 1.6E-08 5.E-08 1.E-07 2.E-07 -- -- 4.7E-08 1.1E-07 -- -- --
RM 1.5 East Benzo(b)fluoranthene 8.2E+02 ug/kg 7.3E-01 7.3E-01 3.9E-09 9.2E-09 3.E-09 7.E-09 1.E-08 -- -- 2.8E-08 6.4E-08 -- -- --
RM 1.5 East Benzo(k)fluoranthene 8.2E+02 ug/kg 7.3E-02 7.3E-02 3.9E-09 9.2E-09 3.E-10 7.E-10 1.E-09 -- -- 2.8E-08 6.4E-08 -- -- --
RM 1.5 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 6.7E-10 1.6E-09 5.E-09 1.E-08 2.E-08 -- -- 4.7E-09 1.1E-08 -- -- --
RM 1.5 East Indeno(1,2,3-cd)pyrene 1.0E+03 ug/kg 7.3E-01 7.3E-01 4.8E-09 1.1E-08 4.E-09 8.E-09 1.E-08 -- -- 3.4E-08 7.8E-08 -- -- --
RM 1.5 East Naphthalene 3.7E+02 ug/kg -- -- 1.8E-09 4.1E-09 -- -- -- 2.0E-02 2.0E-02 1.2E-08 2.9E-08 6.E-07 1.E-06 2.E-06
RM 1.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-08 1.E-07 2.E-07 -- -- -- -- -- -- --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 1.7E+02 ug/kg 1.4E-02 1.4E-02 6.3E-10 1.9E-09 9.E-12 3.E-11 4.E-11 2.0E-02 2.0E-02 4.4E-09 1.3E-08 2.E-07 7.E-07 9.E-07
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 4.1E+01 ug/kg 2.0E+00 2.0E+00 2.1E-10 4.5E-10 4.E-10 9.E-10 1.E-09 2.0E-05 2.0E-05 1.5E-09 3.2E-09 7.E-05 2.E-04 2.E-04
RM 1.5 East Total PCB Congeners 3.5E+03 pg/g NA NA 1.8E-11 3.9E-11 NA NA -- NA NA 1.3E-10 2.7E-10 NA NA --
RM 1.5 East Total PCBs, Adjusted 3.2E+03 pg/g 2.0E+00 2.0E+00 1.7E-11 3.6E-11 3.E-11 7.E-11 1.E-10 2.0E-05 2.0E-05 1.2E-10 2.5E-10 6.E-06 1.E-05 2.E-05
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
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Cancer 
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day)

Noncancer 
HQ from 
Dermal 
Contact
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HQ from 
Ingestion
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Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 2.0E-15 2.0E-14 3.E-10 3.E-09 3.E-09 1.0E-09 1.0E-09 1.4E-14 1.4E-13 1.E-05 1.E-04 2.E-04
RM 1.5 East Total PCB TEQ 1.1E-01 pg/g 1.3E+05 1.3E+05 5.4E-16 1.2E-15 7.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 3.8E-15 8.2E-15 4.E-06 8.E-06 1.E-05
RM 1.5 East Total TEQ -- pg/g -- -- -- -- 3.E-10 3.E-09 3.E-09 -- -- -- -- 2.E-05 2.E-04 2.E-04
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 East Dieldrin 6.9E-02 ug/kg 1.6E+01 1.6E+01 2.5E-13 7.7E-13 4.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 1.8E-12 5.4E-12 4.E-08 1.E-07 1.E-07
RM 1.5 East Total DDT 2.2E+01 ug/kg 3.4E-01 3.4E-01 2.4E-11 2.4E-10 8.E-12 8.E-11 9.E-11 5.0E-04 5.0E-04 1.7E-10 1.7E-09 3.E-07 3.E-06 4.E-06
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 2 West Metals
RM 2 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 4.3E-09 4.3E-08 6.E-09 6.E-08 7.E-08 3.0E-04 3.0E-04 3.0E-08 3.0E-07 1.E-04 1.E-03 1.E-03
RM 2 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.5E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 2 West Mercury 7.8E-02 mg/kg -- -- 0.0E+00 8.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.1E-09 0.E+00 2.E-05 2.E-05
RM 2 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 1.5E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-08 0.E+00 2.E-04 2.E-04
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.1E+00 ug/kg -- -- 7.7E-12 2.3E-11 -- -- -- 3.0E-04 3.0E-04 5.4E-11 1.6E-10 2.E-07 5.E-07 7.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene 5.5E+01 ug/kg 7.3E-01 7.3E-01 2.6E-10 6.1E-10 2.E-10 4.E-10 6.E-10 -- -- 1.8E-09 4.3E-09 -- -- --
RM 2 West Benzo(a)pyrene 9.8E+01 ug/kg 7.3E+00 7.3E+00 4.7E-10 1.1E-09 3.E-09 8.E-09 1.E-08 -- -- 3.3E-09 7.7E-09 -- -- --
RM 2 West Benzo(b)fluoranthene 9.8E+01 ug/kg 7.3E-01 7.3E-01 4.7E-10 1.1E-09 3.E-10 8.E-10 1.E-09 -- -- 3.3E-09 7.7E-09 -- -- --
RM 2 West Benzo(k)fluoranthene 3.2E+01 ug/kg 7.3E-02 7.3E-02 1.5E-10 3.6E-10 1.E-11 3.E-11 4.E-11 -- -- 1.1E-09 2.5E-09 -- -- --
RM 2 West Dibenzo(a,h)anthracene 1.0E+01 ug/kg 7.3E+00 7.3E+00 5.0E-11 1.2E-10 4.E-10 8.E-10 1.E-09 -- -- 3.5E-10 8.1E-10 -- -- --
RM 2 West Indeno(1,2,3-cd)pyrene 8.1E+01 ug/kg 7.3E-01 7.3E-01 3.9E-10 9.1E-10 3.E-10 7.E-10 9.E-10 -- -- 2.7E-09 6.4E-09 -- -- --
RM 2 West Naphthalene 1.0E+01 ug/kg -- -- 4.8E-11 1.1E-10 -- -- -- 2.0E-02 2.0E-02 3.4E-10 7.8E-10 2.E-08 4.E-08 6.E-08
RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 4.8E+01 ug/kg 1.4E-02 1.4E-02 1.8E-10 5.4E-10 2.E-12 8.E-12 1.E-11 2.0E-02 2.0E-02 1.2E-09 3.8E-09 6.E-08 2.E-07 2.E-07
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.8E+01 ug/kg 2.0E+00 2.0E+00 9.4E-11 2.0E-10 2.E-10 4.E-10 6.E-10 2.0E-05 2.0E-05 6.6E-10 1.4E-09 3.E-05 7.E-05 1.E-04
RM 2 West Total PCB Congeners 1.2E+04 pg/g NA NA 6.2E-11 1.3E-10 NA NA -- NA NA 4.3E-10 9.4E-10 NA NA --
RM 2 West Total PCBs, Adjusted 1.1E+04 pg/g 2.0E+00 2.0E+00 5.8E-11 1.3E-10 1.E-10 3.E-10 4.E-10 2.0E-05 2.0E-05 4.1E-10 8.8E-10 2.E-05 4.E-05 6.E-05
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 2.2E+00 pg/g 1.3E+05 1.3E+05 2.4E-15 2.4E-14 3.E-10 3.E-09 3.E-09 1.0E-09 1.0E-09 1.7E-14 1.7E-13 2.E-05 2.E-04 2.E-04
RM 2 West Total PCB TEQ 3.5E-01 pg/g 1.3E+05 1.3E+05 1.8E-15 3.9E-15 2.E-10 5.E-10 7.E-10 1.0E-09 1.0E-09 1.3E-14 2.8E-14 1.E-05 3.E-05 4.E-05
RM 2 West Total TEQ -- pg/g -- -- -- -- 5.E-10 4.E-09 4.E-09 -- -- -- -- 3.E-05 2.E-04 2.E-04
RM 2 West Pesticides
RM 2 West Aldrin 3.6E-01 ug/kg 1.7E+01 1.7E+01 1.3E-12 4.0E-12 2.E-11 7.E-11 9.E-11 3.0E-05 3.0E-05 9.3E-12 2.8E-11 3.E-07 9.E-07 1.E-06
RM 2 West Dieldrin 2.7E-01 ug/kg 1.6E+01 1.6E+01 9.9E-13 3.0E-12 2.E-11 5.E-11 6.E-11 5.0E-05 5.0E-05 6.9E-12 2.1E-11 1.E-07 4.E-07 6.E-07
RM 2 West Total DDT 3.2E+00 ug/kg 3.4E-01 3.4E-01 3.5E-12 3.6E-11 1.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 2.5E-11 2.5E-10 5.E-08 5.E-07 5.E-07
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2 West Conventionals
RM 2 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-08
RM 2 East Metals
RM 2 East Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 4.7E-09 4.8E-08 7.E-09 7.E-08 8.E-08 3.0E-04 3.0E-04 3.3E-08 3.4E-07 1.E-04 1.E-03 1.E-03
RM 2 East Lead 4.3E+01 mg/kg NL NL 0.0E+00 4.8E-07 NL NL -- NL NL 0.0E+00 3.4E-06 NL NL --
RM 2 East Mercury 9.1E-02 mg/kg -- -- 0.0E+00 1.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.1E-09 0.E+00 2.E-05 2.E-05
RM 2 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 3.7E+00 ug/kg -- -- 1.4E-11 4.1E-11 -- -- -- 3.0E-04 3.0E-04 9.6E-11 2.9E-10 3.E-07 1.E-06 1.E-06
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene 9.7E+01 ug/kg 7.3E-01 7.3E-01 4.7E-10 1.1E-09 3.E-10 8.E-10 1.E-09 -- -- 3.3E-09 7.6E-09 -- -- --
RM 2 East Benzo(a)pyrene 1.2E+02 ug/kg 7.3E+00 7.3E+00 5.7E-10 1.3E-09 4.E-09 1.E-08 1.E-08 -- -- 4.0E-09 9.4E-09 -- -- --
RM 2 East Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 6.3E-10 1.5E-09 5.E-10 1.E-09 2.E-09 -- -- 4.4E-09 1.0E-08 -- -- --
RM 2 East Benzo(k)fluoranthene 7.7E+01 ug/kg 7.3E-02 7.3E-02 3.7E-10 8.7E-10 3.E-11 6.E-11 9.E-11 -- -- 2.6E-09 6.1E-09 -- -- --
RM 2 East Dibenzo(a,h)anthracene 2.4E+01 ug/kg 7.3E+00 7.3E+00 1.1E-10 2.6E-10 8.E-10 2.E-09 3.E-09 -- -- 7.9E-10 1.8E-09 -- -- --
RM 2 East Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 5.1E-10 1.2E-09 4.E-10 9.E-10 1.E-09 -- -- 3.6E-09 8.3E-09 -- -- --
RM 2 East Naphthalene 2.1E+01 ug/kg -- -- 1.0E-10 2.3E-10 -- -- -- 2.0E-02 2.0E-02 7.0E-10 1.6E-09 4.E-08 8.E-08 1.E-07
RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 4.4E-10 1.3E-09 6.E-12 2.E-11 3.E-11 2.0E-02 2.0E-02 3.1E-09 9.4E-09 2.E-07 5.E-07 6.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 9.1E+02 ug/kg 2.0E+00 2.0E+00 4.7E-09 1.0E-08 9.E-09 2.E-08 3.E-08 2.0E-05 2.0E-05 3.3E-08 7.1E-08 2.E-03 4.E-03 5.E-03
RM 2 East Total PCB Congeners 3.4E+06 pg/g NA NA 1.7E-08 3.7E-08 NA NA -- NA NA 1.2E-07 2.6E-07 NA NA --
RM 2 East Total PCBs, Adjusted 3.2E+06 pg/g 2.0E+00 2.0E+00 1.7E-08 3.6E-08 3.E-08 7.E-08 1.E-07 2.0E-05 2.0E-05 1.2E-07 2.5E-07 6.E-03 1.E-02 2.E-02
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 4.0E+00 pg/g 1.3E+05 1.3E+05 4.4E-15 4.5E-14 6.E-10 6.E-09 6.E-09 1.0E-09 1.0E-09 3.1E-14 3.1E-13 3.E-05 3.E-04 3.E-04
RM 2 East Total PCB TEQ 4.5E+01 pg/g 1.3E+05 1.3E+05 2.3E-13 5.0E-13 3.E-08 6.E-08 9.E-08 1.0E-09 1.0E-09 1.6E-12 3.5E-12 2.E-03 3.E-03 5.E-03
RM 2 East Total TEQ -- pg/g -- -- -- -- 3.E-08 7.E-08 1.E-07 -- -- -- -- 2.E-03 4.E-03 5.E-03
RM 2 East Pesticides
RM 2 East Aldrin 7.0E-01 ug/kg 1.7E+01 1.7E+01 2.6E-12 7.8E-12 4.E-11 1.E-10 2.E-10 3.0E-05 3.0E-05 1.8E-11 5.4E-11 6.E-07 2.E-06 2.E-06
RM 2 East Dieldrin 1.2E+00 ug/kg 1.6E+01 1.6E+01 4.6E-12 1.4E-11 7.E-11 2.E-10 3.E-10 5.0E-05 5.0E-05 3.2E-11 9.8E-11 6.E-07 2.E-06 3.E-06
RM 2 East Total DDT 4.2E+00 ug/kg 3.4E-01 3.4E-01 4.6E-12 4.7E-11 2.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 3.3E-11 3.3E-10 7.E-08 7.E-07 7.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 2.5 West Metals
RM 2.5 West Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 5.2E-09 5.2E-08 8.E-09 8.E-08 9.E-08 3.0E-04 3.0E-04 3.6E-08 3.7E-07 1.E-04 1.E-03 1.E-03
RM 2.5 West Lead 1.7E+01 mg/kg NL NL 0.0E+00 1.9E-07 NL NL -- NL NL 0.0E+00 1.4E-06 NL NL --
RM 2.5 West Mercury 9.1E-02 mg/kg -- -- 0.0E+00 1.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.1E-09 0.E+00 2.E-05 2.E-05
RM 2.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.3E+00 ug/kg -- -- 8.5E-12 2.6E-11 -- -- -- 3.0E-04 3.0E-04 5.9E-11 1.8E-10 2.E-07 6.E-07 8.E-07
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.5E-09 3.4E-09 1.E-09 3.E-09 4.E-09 -- -- 1.0E-08 2.4E-08 -- -- --
RM 2.5 West Benzo(a)pyrene 5.5E+02 ug/kg 7.3E+00 7.3E+00 2.6E-09 6.1E-09 2.E-08 4.E-08 6.E-08 -- -- 1.8E-08 4.3E-08 -- -- --
RM 2.5 West Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 1.9E-09 4.4E-09 1.E-09 3.E-09 5.E-09 -- -- 1.3E-08 3.1E-08 -- -- --
RM 2.5 West Benzo(k)fluoranthene 2.5E+02 ug/kg 7.3E-02 7.3E-02 1.2E-09 2.8E-09 9.E-11 2.E-10 3.E-10 -- -- 8.5E-09 2.0E-08 -- -- --
RM 2.5 West Dibenzo(a,h)anthracene 6.4E+01 ug/kg 7.3E+00 7.3E+00 3.1E-10 7.1E-10 2.E-09 5.E-09 7.E-09 -- -- 2.1E-09 5.0E-09 -- -- --
RM 2.5 West Indeno(1,2,3-cd)pyrene 4.7E+02 ug/kg 7.3E-01 7.3E-01 2.3E-09 5.2E-09 2.E-09 4.E-09 5.E-09 -- -- 1.6E-08 3.7E-08 -- -- --
RM 2.5 West Naphthalene 7.6E+01 ug/kg -- -- 3.6E-10 8.5E-10 -- -- -- 2.0E-02 2.0E-02 2.5E-09 5.9E-09 1.E-07 3.E-07 4.E-07
RM 2.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 6.E-08 9.E-08 -- -- -- -- -- -- --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 4.3E+01 ug/kg 1.4E-02 1.4E-02 1.6E-10 4.8E-10 2.E-12 7.E-12 9.E-12 2.0E-02 2.0E-02 1.1E-09 3.4E-09 6.E-08 2.E-07 2.E-07
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.0E+00 1.1E-10 2.4E-10 2.E-10 5.E-10 7.E-10 2.0E-05 2.0E-05 7.7E-10 1.7E-09 4.E-05 8.E-05 1.E-04
RM 2.5 West Total PCB Congeners 7.3E+03 pg/g NA NA 3.8E-11 8.1E-11 NA NA -- NA NA 2.6E-10 5.7E-10 NA NA --
RM 2.5 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 3.6E-11 7.7E-11 7.E-11 2.E-10 2.E-10 2.0E-05 2.0E-05 2.5E-10 5.4E-10 1.E-05 3.E-05 4.E-05
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 4.1E-01 pg/g 1.3E+05 1.3E+05 4.6E-16 4.6E-15 6.E-11 6.E-10 7.E-10 1.0E-09 1.0E-09 3.2E-15 3.2E-14 3.E-06 3.E-05 4.E-05
RM 2.5 West Total PCB TEQ 2.1E-01 pg/g 1.3E+05 1.3E+05 1.1E-15 2.3E-15 1.E-10 3.E-10 4.E-10 1.0E-09 1.0E-09 7.5E-15 1.6E-14 7.E-06 2.E-05 2.E-05
RM 2.5 West Total TEQ -- pg/g -- -- -- -- 2.E-10 9.E-10 1.E-09 -- -- -- -- 1.E-05 5.E-05 6.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 2.6E-01 ug/kg 1.7E+01 1.7E+01 9.5E-13 2.9E-12 2.E-11 5.E-11 6.E-11 3.0E-05 3.0E-05 6.6E-12 2.0E-11 2.E-07 7.E-07 9.E-07
RM 2.5 West Dieldrin 2.2E-01 ug/kg 1.6E+01 1.6E+01 8.1E-13 2.5E-12 1.E-11 4.E-11 5.E-11 5.0E-05 5.0E-05 5.7E-12 1.7E-11 1.E-07 3.E-07 5.E-07
RM 2.5 West Total DDT 3.4E+00 ug/kg 3.4E-01 3.4E-01 3.8E-12 3.8E-11 1.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 2.6E-11 2.7E-10 5.E-08 5.E-07 6.E-07
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 2.5 East Metals
RM 2.5 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 5.3E-09 5.4E-08 8.E-09 8.E-08 9.E-08 3.0E-04 3.0E-04 3.7E-08 3.8E-07 1.E-04 1.E-03 1.E-03
RM 2.5 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 2.3E-07 NL NL -- NL NL 0.0E+00 1.6E-06 NL NL --
RM 2.5 East Mercury 9.1E-02 mg/kg -- -- 0.0E+00 1.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.1E-09 0.E+00 2.E-05 2.E-05
RM 2.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene 2.9E+03 ug/kg 7.3E-01 7.3E-01 1.4E-08 3.2E-08 1.E-08 2.E-08 3.E-08 -- -- 9.6E-08 2.2E-07 -- -- --
RM 2.5 East Benzo(a)pyrene 2.3E+03 ug/kg 7.3E+00 7.3E+00 1.1E-08 2.5E-08 8.E-08 2.E-07 3.E-07 -- -- 7.6E-08 1.8E-07 -- -- --
RM 2.5 East Benzo(b)fluoranthene 2.0E+03 ug/kg 7.3E-01 7.3E-01 9.4E-09 2.2E-08 7.E-09 2.E-08 2.E-08 -- -- 6.6E-08 1.5E-07 -- -- --
RM 2.5 East Benzo(k)fluoranthene 6.2E+02 ug/kg 7.3E-02 7.3E-02 3.0E-09 6.9E-09 2.E-10 5.E-10 7.E-10 -- -- 2.1E-08 4.8E-08 -- -- --
RM 2.5 East Dibenzo(a,h)anthracene 2.2E+02 ug/kg 7.3E+00 7.3E+00 1.1E-09 2.5E-09 8.E-09 2.E-08 3.E-08 -- -- 7.5E-09 1.8E-08 -- -- --
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 East Indeno(1,2,3-cd)pyrene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.2E-09 1.4E-08 4.E-09 1.E-08 1.E-08 -- -- 4.3E-08 1.0E-07 -- -- --
RM 2.5 East Naphthalene 2.1E+02 ug/kg -- -- 1.0E-09 2.3E-09 -- -- -- 2.0E-02 2.0E-02 7.0E-09 1.6E-08 4.E-07 8.E-07 1.E-06
RM 2.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 3.E-07 4.E-07 -- -- -- -- -- -- --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 3.9E-10 1.2E-09 5.E-12 2.E-11 2.E-11 2.0E-02 2.0E-02 2.7E-09 8.3E-09 1.E-07 4.E-07 6.E-07
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 7.7E+01 ug/kg 2.0E+00 2.0E+00 4.0E-10 8.7E-10 8.E-10 2.E-09 3.E-09 2.0E-05 2.0E-05 2.8E-09 6.1E-09 1.E-04 3.E-04 4.E-04
RM 2.5 East Total PCB Congeners 1.8E+05 pg/g NA NA 9.4E-10 2.0E-09 NA NA -- NA NA 6.6E-09 1.4E-08 NA NA --
RM 2.5 East Total PCBs, Adjusted 1.7E+05 pg/g 2.0E+00 2.0E+00 8.9E-10 1.9E-09 2.E-09 4.E-09 6.E-09 2.0E-05 2.0E-05 6.2E-09 1.3E-08 3.E-04 7.E-04 1.E-03
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 1.2E-15 1.2E-14 2.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 8.2E-15 8.3E-14 8.E-06 8.E-05 9.E-05
RM 2.5 East Total PCB TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 1.7E-14 3.7E-14 2.E-09 5.E-09 7.E-09 1.0E-09 1.0E-09 1.2E-13 2.6E-13 1.E-04 3.E-04 4.E-04
RM 2.5 East Total TEQ -- pg/g -- -- -- -- 2.E-09 6.E-09 9.E-09 -- -- -- -- 1.E-04 3.E-04 5.E-04
RM 2.5 East Pesticides
RM 2.5 East Aldrin 7.5E-01 ug/kg 1.7E+01 1.7E+01 2.8E-12 8.4E-12 5.E-11 1.E-10 2.E-10 3.0E-05 3.0E-05 1.9E-11 5.9E-11 6.E-07 2.E-06 3.E-06
RM 2.5 East Dieldrin 3.3E-01 ug/kg 1.6E+01 1.6E+01 1.2E-12 3.7E-12 2.E-11 6.E-11 8.E-11 5.0E-05 5.0E-05 8.5E-12 2.6E-11 2.E-07 5.E-07 7.E-07
RM 2.5 East Total DDT 8.5E+00 ug/kg 3.4E-01 3.4E-01 9.4E-12 9.5E-11 3.E-12 3.E-11 4.E-11 5.0E-04 5.0E-04 6.6E-11 6.7E-10 1.E-07 1.E-06 1.E-06
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 2.5 MC Metals
RM 2.5 MC Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 5.3E-09 5.3E-08 8.E-09 8.E-08 9.E-08 3.0E-04 3.0E-04 3.7E-08 3.7E-07 1.E-04 1.E-03 1.E-03
RM 2.5 MC Lead 1.7E+01 mg/kg NL NL 0.0E+00 1.9E-07 NL NL -- NL NL 0.0E+00 1.3E-06 NL NL --
RM 2.5 MC Mercury 1.3E-01 mg/kg -- -- 0.0E+00 1.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-08 0.E+00 3.E-05 3.E-05
RM 2.5 MC Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.5E-09 3.4E-09 1.E-09 2.E-09 4.E-09 -- -- 1.0E-08 2.4E-08 -- -- --
RM 2.5 MC Benzo(a)pyrene 4.9E+02 ug/kg 7.3E+00 7.3E+00 2.3E-09 5.5E-09 2.E-08 4.E-08 6.E-08 -- -- 1.6E-08 3.8E-08 -- -- --
RM 2.5 MC Benzo(b)fluoranthene 4.5E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 5.0E-09 2.E-09 4.E-09 5.E-09 -- -- 1.5E-08 3.5E-08 -- -- --
RM 2.5 MC Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 6.9E-10 1.6E-09 5.E-11 1.E-10 2.E-10 -- -- 4.8E-09 1.1E-08 -- -- --
RM 2.5 MC Dibenzo(a,h)anthracene 4.7E+01 ug/kg 7.3E+00 7.3E+00 2.3E-10 5.3E-10 2.E-09 4.E-09 6.E-09 -- -- 1.6E-09 3.7E-09 -- -- --
RM 2.5 MC Indeno(1,2,3-cd)pyrene 3.8E+02 ug/kg 7.3E-01 7.3E-01 1.8E-09 4.2E-09 1.E-09 3.E-09 4.E-09 -- -- 1.3E-08 3.0E-08 -- -- --
RM 2.5 MC Naphthalene 9.9E+01 ug/kg -- -- 4.8E-10 1.1E-09 -- -- -- 2.0E-02 2.0E-02 3.3E-09 7.8E-09 2.E-07 4.E-07 6.E-07
RM 2.5 MC Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 5.E-08 8.E-08 -- -- -- -- -- -- --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 1.4E-02 3.4E-10 1.0E-09 5.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 2.4E-09 7.3E-09 1.E-07 4.E-07 5.E-07
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 3.9E+01 ug/kg 2.0E+00 2.0E+00 2.0E-10 4.3E-10 4.E-10 9.E-10 1.E-09 2.0E-05 2.0E-05 1.4E-09 3.0E-09 7.E-05 2.E-04 2.E-04
RM 2.5 MC Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 2.5 MC Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 6.5E-01 ug/kg 1.7E+01 1.7E+01 2.4E-12 7.3E-12 4.E-11 1.E-10 2.E-10 3.0E-05 3.0E-05 1.7E-11 5.1E-11 6.E-07 2.E-06 2.E-06
RM 2.5 MC Dieldrin 9.7E-01 ug/kg 1.6E+01 1.6E+01 3.6E-12 1.1E-11 6.E-11 2.E-10 2.E-10 5.0E-05 5.0E-05 2.5E-11 7.6E-11 5.E-07 2.E-06 2.E-06
RM 2.5 MC Total DDT 1.1E+01 ug/kg 3.4E-01 3.4E-01 1.2E-11 1.2E-10 4.E-12 4.E-11 5.E-11 5.0E-04 5.0E-04 8.5E-11 8.5E-10 2.E-07 2.E-06 2.E-06
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 3 West Metals
RM 3 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 4.5E-09 4.6E-08 7.E-09 7.E-08 8.E-08 3.0E-04 3.0E-04 3.2E-08 3.2E-07 1.E-04 1.E-03 1.E-03
RM 3 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.6E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 3 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.4E-09 0.E+00 3.E-05 3.E-05
RM 3 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 2.6E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-06 0.E+00 3.E-02 3.E-02
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.8E+01 ug/kg -- -- 6.6E-11 2.0E-10 -- -- -- 3.0E-04 3.0E-04 4.6E-10 1.4E-09 2.E-06 5.E-06 6.E-06
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene 4.7E+02 ug/kg 7.3E-01 7.3E-01 2.2E-09 5.2E-09 2.E-09 4.E-09 5.E-09 -- -- 1.6E-08 3.7E-08 -- -- --
RM 3 West Benzo(a)pyrene 7.1E+02 ug/kg 7.3E+00 7.3E+00 3.4E-09 7.9E-09 2.E-08 6.E-08 8.E-08 -- -- 2.4E-08 5.5E-08 -- -- --
RM 3 West Benzo(b)fluoranthene 6.0E+02 ug/kg 7.3E-01 7.3E-01 2.9E-09 6.8E-09 2.E-09 5.E-09 7.E-09 -- -- 2.0E-08 4.7E-08 -- -- --
RM 3 West Benzo(k)fluoranthene 4.0E+02 ug/kg 7.3E-02 7.3E-02 1.9E-09 4.4E-09 1.E-10 3.E-10 5.E-10 -- -- 1.3E-08 3.1E-08 -- -- --
RM 3 West Dibenzo(a,h)anthracene 8.2E+01 ug/kg 7.3E+00 7.3E+00 3.9E-10 9.1E-10 3.E-09 7.E-09 1.E-08 -- -- 2.7E-09 6.4E-09 -- -- --
RM 3 West Indeno(1,2,3-cd)pyrene 4.8E+02 ug/kg 7.3E-01 7.3E-01 2.3E-09 5.3E-09 2.E-09 4.E-09 6.E-09 -- -- 1.6E-08 3.7E-08 -- -- --
RM 3 West Naphthalene 2.2E+02 ug/kg -- -- 1.1E-09 2.5E-09 -- -- -- 2.0E-02 2.0E-02 7.5E-09 1.7E-08 4.E-07 9.E-07 1.E-06
RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 8.E-08 1.E-07 -- -- -- -- -- -- --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 5.8E+01 ug/kg 1.4E-02 1.4E-02 2.1E-10 6.4E-10 3.E-12 9.E-12 1.E-11 2.0E-02 2.0E-02 1.5E-09 4.5E-09 7.E-08 2.E-07 3.E-07
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.8E+01 ug/kg 2.0E+00 2.0E+00 9.1E-11 2.0E-10 2.E-10 4.E-10 6.E-10 2.0E-05 2.0E-05 6.4E-10 1.4E-09 3.E-05 7.E-05 1.E-04
RM 3 West Total PCB Congeners 1.6E+04 pg/g NA NA 8.2E-11 1.8E-10 NA NA -- NA NA 5.7E-10 1.2E-09 NA NA --
RM 3 West Total PCBs, Adjusted 1.5E+04 pg/g 2.0E+00 2.0E+00 7.8E-11 1.7E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 5.5E-10 1.2E-09 3.E-05 6.E-05 9.E-05
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 1.8E-15 1.8E-14 2.E-10 2.E-09 3.E-09 1.0E-09 1.0E-09 1.3E-14 1.3E-13 1.E-05 1.E-04 1.E-04
RM 3 West Total PCB TEQ 4.4E-01 pg/g 1.3E+05 1.3E+05 2.3E-15 5.0E-15 3.E-10 6.E-10 9.E-10 1.0E-09 1.0E-09 1.6E-14 3.5E-14 2.E-05 3.E-05 5.E-05
RM 3 West Total TEQ -- pg/g -- -- -- -- 5.E-10 3.E-09 4.E-09 -- -- -- -- 3.E-05 2.E-04 2.E-04
RM 3 West Pesticides
RM 3 West Aldrin 5.2E-01 ug/kg 1.7E+01 1.7E+01 1.9E-12 5.8E-12 3.E-11 1.E-10 1.E-10 3.0E-05 3.0E-05 1.3E-11 4.1E-11 4.E-07 1.E-06 2.E-06
RM 3 West Dieldrin 1.3E+00 ug/kg 1.6E+01 1.6E+01 4.9E-12 1.5E-11 8.E-11 2.E-10 3.E-10 5.0E-05 5.0E-05 3.4E-11 1.0E-10 7.E-07 2.E-06 3.E-06
RM 3 West Total DDT 1.1E+02 ug/kg 3.4E-01 3.4E-01 1.2E-10 1.2E-09 4.E-11 4.E-10 5.E-10 5.0E-04 5.0E-04 8.4E-10 8.5E-09 2.E-06 2.E-05 2.E-05
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3 West Conventionals
RM 3 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 3 East Metals
RM 3 East Arsenic 5.5E+00 mg/kg 1.5E+00 1.5E+00 6.0E-09 6.1E-08 9.E-09 9.E-08 1.E-07 3.0E-04 3.0E-04 4.2E-08 4.3E-07 1.E-04 1.E-03 2.E-03
RM 3 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.5E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 3 East Mercury 7.5E-02 mg/kg -- -- 0.0E+00 8.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.8E-09 0.E+00 2.E-05 2.E-05
RM 3 East Thallium 6.0E+00 mg/kg -- -- 0.0E+00 6.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.7E-07 0.E+00 7.E-03 7.E-03
RM 3 East Butyltins
RM 3 East Tributyltin ion 1.6E+01 ug/kg -- -- 5.9E-11 1.8E-10 -- -- -- 3.0E-04 3.0E-04 4.1E-10 1.3E-09 1.E-06 4.E-06 6.E-06
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 6.9E-10 1.6E-09 5.E-10 1.E-09 2.E-09 -- -- 4.9E-09 1.1E-08 -- -- --
RM 3 East Benzo(a)pyrene 1.4E+02 ug/kg 7.3E+00 7.3E+00 6.5E-10 1.5E-09 5.E-09 1.E-08 2.E-08 -- -- 4.5E-09 1.1E-08 -- -- --
RM 3 East Benzo(b)fluoranthene 1.6E+02 ug/kg 7.3E-01 7.3E-01 7.6E-10 1.8E-09 6.E-10 1.E-09 2.E-09 -- -- 5.3E-09 1.2E-08 -- -- --
RM 3 East Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 5.3E-10 1.2E-09 4.E-11 9.E-11 1.E-10 -- -- 3.7E-09 8.7E-09 -- -- --
RM 3 East Dibenzo(a,h)anthracene 1.7E+01 ug/kg 7.3E+00 7.3E+00 8.1E-11 1.9E-10 6.E-10 1.E-09 2.E-09 -- -- 5.7E-10 1.3E-09 -- -- --
RM 3 East Indeno(1,2,3-cd)pyrene 8.3E+01 ug/kg 7.3E-01 7.3E-01 4.0E-10 9.3E-10 3.E-10 7.E-10 1.E-09 -- -- 2.8E-09 6.5E-09 -- -- --
RM 3 East Naphthalene 1.7E+01 ug/kg -- -- 8.1E-11 1.9E-10 -- -- -- 2.0E-02 2.0E-02 5.7E-10 1.3E-09 3.E-08 7.E-08 9.E-08
RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-09 2.E-08 2.E-08 -- -- -- -- -- -- --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 8.8E+01 ug/kg 1.4E-02 1.4E-02 3.2E-10 9.8E-10 5.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 2.3E-09 6.9E-09 1.E-07 3.E-07 5.E-07
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 2.3E+01 ug/kg 2.0E+00 2.0E+00 1.2E-10 2.6E-10 2.E-10 5.E-10 7.E-10 2.0E-05 2.0E-05 8.3E-10 1.8E-09 4.E-05 9.E-05 1.E-04
RM 3 East Total PCB Congeners 9.0E+03 pg/g NA NA 4.7E-11 1.0E-10 NA NA -- NA NA 3.3E-10 7.1E-10 NA NA --
RM 3 East Total PCBs, Adjusted 8.6E+03 pg/g 2.0E+00 2.0E+00 4.5E-11 9.7E-11 9.E-11 2.E-10 3.E-10 2.0E-05 2.0E-05 3.1E-10 6.8E-10 2.E-05 3.E-05 5.E-05
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 5.4E+00 pg/g 1.3E+05 1.3E+05 5.9E-15 6.0E-14 8.E-10 8.E-09 9.E-09 1.0E-09 1.0E-09 4.2E-14 4.2E-13 4.E-05 4.E-04 5.E-04
RM 3 East Total PCB TEQ 1.0E-01 pg/g 1.3E+05 1.3E+05 5.2E-16 1.1E-15 7.E-11 1.E-10 2.E-10 1.0E-09 1.0E-09 3.7E-15 7.9E-15 4.E-06 8.E-06 1.E-05
RM 3 East Total TEQ -- pg/g -- -- -- -- 8.E-10 8.E-09 9.E-09 -- -- -- -- 5.E-05 4.E-04 5.E-04
RM 3 East Pesticides
RM 3 East Aldrin 4.0E-01 ug/kg 1.7E+01 1.7E+01 1.5E-12 4.4E-12 2.E-11 8.E-11 1.E-10 3.0E-05 3.0E-05 1.0E-11 3.1E-11 3.E-07 1.E-06 1.E-06
RM 3 East Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 7.2E-13 2.2E-12 1.E-11 4.E-11 5.E-11 5.0E-05 5.0E-05 5.1E-12 1.5E-11 1.E-07 3.E-07 4.E-07
RM 3 East Total DDT 3.8E+00 ug/kg 3.4E-01 3.4E-01 4.2E-12 4.3E-11 1.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 2.9E-11 3.0E-10 6.E-08 6.E-07 7.E-07
RM 3 East Conventionals
RM 3 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 3.5 West Metals
RM 3.5 West Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 1.2E-08 1.2E-07 2.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 8.1E-08 8.2E-07 3.E-04 3.E-03 3.E-03
RM 3.5 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 1.8E-07 NL NL -- NL NL 0.0E+00 1.3E-06 NL NL --
RM 3.5 West Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.2E-09 0.E+00 3.E-05 3.E-05
RM 3.5 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 2.6E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-06 0.E+00 3.E-02 3.E-02
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 8.1E+01 ug/kg -- -- 3.0E-10 9.1E-10 -- -- -- 3.0E-04 3.0E-04 2.1E-09 6.3E-09 7.E-06 2.E-05 3.E-05
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene 9.2E+02 ug/kg 7.3E-01 7.3E-01 4.4E-09 1.0E-08 3.E-09 8.E-09 1.E-08 -- -- 3.1E-08 7.2E-08 -- -- --
RM 3.5 West Benzo(a)pyrene 1.3E+03 ug/kg 7.3E+00 7.3E+00 6.4E-09 1.5E-08 5.E-08 1.E-07 2.E-07 -- -- 4.5E-08 1.0E-07 -- -- --
RM 3.5 West Benzo(b)fluoranthene 1.2E+03 ug/kg 7.3E-01 7.3E-01 5.7E-09 1.3E-08 4.E-09 1.E-08 1.E-08 -- -- 4.0E-08 9.3E-08 -- -- --
RM 3.5 West Benzo(k)fluoranthene 4.3E+02 ug/kg 7.3E-02 7.3E-02 2.1E-09 4.8E-09 2.E-10 4.E-10 5.E-10 -- -- 1.4E-08 3.4E-08 -- -- --
RM 3.5 West Dibenzo(a,h)anthracene 7.5E+01 ug/kg 7.3E+00 7.3E+00 3.6E-10 8.4E-10 3.E-09 6.E-09 9.E-09 -- -- 2.5E-09 5.9E-09 -- -- --
RM 3.5 West Indeno(1,2,3-cd)pyrene 1.1E+03 ug/kg 7.3E-01 7.3E-01 5.2E-09 1.2E-08 4.E-09 9.E-09 1.E-08 -- -- 3.6E-08 8.5E-08 -- -- --
RM 3.5 West Naphthalene 4.0E+02 ug/kg -- -- 1.9E-09 4.5E-09 -- -- -- 2.0E-02 2.0E-02 1.4E-08 3.2E-08 7.E-07 2.E-06 2.E-06
RM 3.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-08 1.E-07 2.E-07 -- -- -- -- -- -- --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 1.4E-02 3.0E-10 9.2E-10 4.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 2.1E-09 6.4E-09 1.E-07 3.E-07 4.E-07
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.7E+01 ug/kg 2.0E+00 2.0E+00 1.4E-10 3.0E-10 3.E-10 6.E-10 9.E-10 2.0E-05 2.0E-05 9.7E-10 2.1E-09 5.E-05 1.E-04 2.E-04
RM 3.5 West Total PCB Congeners 3.0E+04 pg/g NA NA 1.6E-10 3.4E-10 NA NA -- NA NA 1.1E-09 2.4E-09 NA NA --
RM 3.5 West Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 1.4E-10 3.1E-10 3.E-10 6.E-10 9.E-10 2.0E-05 2.0E-05 1.0E-09 2.2E-09 5.E-05 1.E-04 2.E-04
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 1.3E+05 1.8E-15 1.8E-14 2.E-10 2.E-09 3.E-09 1.0E-09 1.0E-09 1.2E-14 1.3E-13 1.E-05 1.E-04 1.E-04
RM 3.5 West Total PCB TEQ 7.7E-01 pg/g 1.3E+05 1.3E+05 4.0E-15 8.7E-15 5.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 2.8E-14 6.1E-14 3.E-05 6.E-05 9.E-05
RM 3.5 West Total TEQ -- pg/g -- -- -- -- 8.E-10 3.E-09 4.E-09 -- -- -- -- 4.E-05 2.E-04 2.E-04
RM 3.5 West Pesticides
RM 3.5 West Aldrin 4.9E-01 ug/kg 1.7E+01 1.7E+01 1.8E-12 5.5E-12 3.E-11 9.E-11 1.E-10 3.0E-05 3.0E-05 1.3E-11 3.8E-11 4.E-07 1.E-06 2.E-06
RM 3.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 6.7E-13 2.0E-12 1.E-11 3.E-11 4.E-11 5.0E-05 5.0E-05 4.7E-12 1.4E-11 9.E-08 3.E-07 4.E-07
RM 3.5 West Total DDT 1.6E+01 ug/kg 3.4E-01 3.4E-01 1.8E-11 1.8E-10 6.E-12 6.E-11 7.E-11 5.0E-04 5.0E-04 1.3E-10 1.3E-09 3.E-07 3.E-06 3.E-06
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 3.5 East Metals
RM 3.5 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 5.3E-09 5.4E-08 8.E-09 8.E-08 9.E-08 3.0E-04 3.0E-04 3.7E-08 3.8E-07 1.E-04 1.E-03 1.E-03
RM 3.5 East Lead 5.2E+01 mg/kg NL NL 0.0E+00 5.8E-07 NL NL -- NL NL 0.0E+00 4.1E-06 NL NL --
RM 3.5 East Mercury 1.3E-01 mg/kg -- -- 0.0E+00 1.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-08 0.E+00 3.E-05 3.E-05
RM 3.5 East Thallium 9.3E+00 mg/kg -- -- 0.0E+00 1.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.3E-07 0.E+00 1.E-02 1.E-02
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 9.4E+03 ug/kg -- -- 3.5E-08 1.0E-07 -- -- -- 3.0E-04 3.0E-04 2.4E-07 7.3E-07 8.E-04 2.E-03 3.E-03
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene 9.6E+02 ug/kg 7.3E-01 7.3E-01 4.6E-09 1.1E-08 3.E-09 8.E-09 1.E-08 -- -- 3.2E-08 7.5E-08 -- -- --
RM 3.5 East Benzo(a)pyrene 6.8E+02 ug/kg 7.3E+00 7.3E+00 3.3E-09 7.7E-09 2.E-08 6.E-08 8.E-08 -- -- 2.3E-08 5.4E-08 -- -- --
RM 3.5 East Benzo(b)fluoranthene 1.0E+03 ug/kg 7.3E-01 7.3E-01 4.9E-09 1.1E-08 4.E-09 8.E-09 1.E-08 -- -- 3.5E-08 8.0E-08 -- -- --
RM 3.5 East Benzo(k)fluoranthene 5.5E+02 ug/kg 7.3E-02 7.3E-02 2.6E-09 6.1E-09 2.E-10 4.E-10 6.E-10 -- -- 1.8E-08 4.3E-08 -- -- --
RM 3.5 East Dibenzo(a,h)anthracene 1.0E+02 ug/kg 7.3E+00 7.3E+00 5.0E-10 1.2E-09 4.E-09 8.E-09 1.E-08 -- -- 3.5E-09 8.1E-09 -- -- --
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 East Indeno(1,2,3-cd)pyrene 3.3E+02 ug/kg 7.3E-01 7.3E-01 1.6E-09 3.7E-09 1.E-09 3.E-09 4.E-09 -- -- 1.1E-08 2.6E-08 -- -- --
RM 3.5 East Naphthalene 1.8E+01 ug/kg -- -- 8.7E-11 2.0E-10 -- -- -- 2.0E-02 2.0E-02 6.1E-10 1.4E-09 3.E-08 7.E-08 1.E-07
RM 3.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 8.E-08 1.E-07 -- -- -- -- -- -- --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 3.8E+03 ug/kg 1.4E-02 1.4E-02 1.4E-08 4.2E-08 2.E-10 6.E-10 8.E-10 2.0E-02 2.0E-02 9.7E-08 3.0E-07 5.E-06 1.E-05 2.E-05
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 9.4E+02 ug/kg 2.0E+00 2.0E+00 4.9E-09 1.1E-08 1.E-08 2.E-08 3.E-08 2.0E-05 2.0E-05 3.4E-08 7.4E-08 2.E-03 4.E-03 5.E-03
RM 3.5 East Total PCB Congeners 2.3E+06 pg/g NA NA 1.2E-08 2.6E-08 NA NA -- NA NA 8.5E-08 1.8E-07 NA NA --
RM 3.5 East Total PCBs, Adjusted 2.1E+06 pg/g 2.0E+00 2.0E+00 1.1E-08 2.4E-08 2.E-08 5.E-08 7.E-08 2.0E-05 2.0E-05 7.7E-08 1.7E-07 4.E-03 8.E-03 1.E-02
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 1.1E+01 pg/g 1.3E+05 1.3E+05 1.2E-14 1.2E-13 2.E-09 2.E-08 2.E-08 1.0E-09 1.0E-09 8.6E-14 8.7E-13 9.E-05 9.E-04 1.E-03
RM 3.5 East Total PCB TEQ 6.0E+01 pg/g 1.3E+05 1.3E+05 3.1E-13 6.7E-13 4.E-08 9.E-08 1.E-07 1.0E-09 1.0E-09 2.2E-12 4.7E-12 2.E-03 5.E-03 7.E-03
RM 3.5 East Total TEQ -- pg/g -- -- -- -- 4.E-08 1.E-07 1.E-07 -- -- -- -- 2.E-03 6.E-03 8.E-03
RM 3.5 East Pesticides
RM 3.5 East Aldrin 5.0E-01 ug/kg 1.7E+01 1.7E+01 1.8E-12 5.5E-12 3.E-11 9.E-11 1.E-10 3.0E-05 3.0E-05 1.3E-11 3.9E-11 4.E-07 1.E-06 2.E-06
RM 3.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 5.5E-13 1.7E-12 9.E-12 3.E-11 4.E-11 5.0E-05 5.0E-05 3.8E-12 1.2E-11 8.E-08 2.E-07 3.E-07
RM 3.5 East Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 1.7E-11 1.7E-10 6.E-12 6.E-11 6.E-11 5.0E-04 5.0E-04 1.2E-10 1.2E-09 2.E-07 2.E-06 3.E-06
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 4 West Metals
RM 4 West Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 4.8E-09 4.9E-08 7.E-09 7.E-08 8.E-08 3.0E-04 3.0E-04 3.4E-08 3.4E-07 1.E-04 1.E-03 1.E-03
RM 4 West Lead 2.0E+01 mg/kg NL NL 0.0E+00 2.3E-07 NL NL -- NL NL 0.0E+00 1.6E-06 NL NL --
RM 4 West Mercury 1.4E-01 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-08 0.E+00 4.E-05 4.E-05
RM 4 West Thallium 1.6E+01 mg/kg -- -- 0.0E+00 1.8E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-06 0.E+00 2.E-02 2.E-02
RM 4 West Butyltins
RM 4 West Tributyltin ion 8.2E+00 ug/kg -- -- 3.0E-11 9.2E-11 -- -- -- 3.0E-04 3.0E-04 2.1E-10 6.4E-10 7.E-07 2.E-06 3.E-06
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene 5.4E+02 ug/kg 7.3E-01 7.3E-01 2.6E-09 6.0E-09 2.E-09 4.E-09 6.E-09 -- -- 1.8E-08 4.2E-08 -- -- --
RM 4 West Benzo(a)pyrene 5.8E+02 ug/kg 7.3E+00 7.3E+00 2.8E-09 6.5E-09 2.E-08 5.E-08 7.E-08 -- -- 2.0E-08 4.6E-08 -- -- --
RM 4 West Benzo(b)fluoranthene 5.2E+02 ug/kg 7.3E-01 7.3E-01 2.5E-09 5.8E-09 2.E-09 4.E-09 6.E-09 -- -- 1.7E-08 4.1E-08 -- -- --
RM 4 West Benzo(k)fluoranthene 3.2E+02 ug/kg 7.3E-02 7.3E-02 1.5E-09 3.5E-09 1.E-10 3.E-10 4.E-10 -- -- 1.1E-08 2.5E-08 -- -- --
RM 4 West Dibenzo(a,h)anthracene 8.9E+01 ug/kg 7.3E+00 7.3E+00 4.3E-10 1.0E-09 3.E-09 7.E-09 1.E-08 -- -- 3.0E-09 7.0E-09 -- -- --
RM 4 West Indeno(1,2,3-cd)pyrene 4.6E+02 ug/kg 7.3E-01 7.3E-01 2.2E-09 5.2E-09 2.E-09 4.E-09 5.E-09 -- -- 1.6E-08 3.6E-08 -- -- --
RM 4 West Naphthalene 1.6E+02 ug/kg -- -- 7.5E-10 1.8E-09 -- -- -- 2.0E-02 2.0E-02 5.3E-09 1.2E-08 3.E-07 6.E-07 9.E-07
RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 7.E-08 1.E-07 -- -- -- -- -- -- --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 2.6E-10 8.0E-10 4.E-12 1.E-11 1.E-11 2.0E-02 2.0E-02 1.8E-09 5.6E-09 9.E-08 3.E-07 4.E-07
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.6E+01 ug/kg 2.0E+00 2.0E+00 1.4E-10 3.0E-10 3.E-10 6.E-10 9.E-10 2.0E-05 2.0E-05 9.6E-10 2.1E-09 5.E-05 1.E-04 2.E-04
RM 4 West Total PCB Congeners 2.6E+04 pg/g NA NA 1.4E-10 2.9E-10 NA NA -- NA NA 9.5E-10 2.1E-09 NA NA --
RM 4 West Total PCBs, Adjusted 2.5E+04 pg/g 2.0E+00 2.0E+00 1.3E-10 2.8E-10 3.E-10 6.E-10 8.E-10 2.0E-05 2.0E-05 9.0E-10 1.9E-09 4.E-05 1.E-04 1.E-04
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 3.6E-15 3.6E-14 5.E-10 5.E-09 5.E-09 1.0E-09 1.0E-09 2.5E-14 2.5E-13 3.E-05 3.E-04 3.E-04
RM 4 West Total PCB TEQ 6.5E-01 pg/g 1.3E+05 1.3E+05 3.4E-15 7.3E-15 4.E-10 9.E-10 1.E-09 1.0E-09 1.0E-09 2.4E-14 5.1E-14 2.E-05 5.E-05 7.E-05
RM 4 West Total TEQ -- pg/g -- -- -- -- 9.E-10 6.E-09 7.E-09 -- -- -- -- 5.E-05 3.E-04 4.E-04
RM 4 West Pesticides
RM 4 West Aldrin 4.9E-01 ug/kg 1.7E+01 1.7E+01 1.8E-12 5.4E-12 3.E-11 9.E-11 1.E-10 3.0E-05 3.0E-05 1.3E-11 3.8E-11 4.E-07 1.E-06 2.E-06
RM 4 West Dieldrin 2.8E-01 ug/kg 1.6E+01 1.6E+01 1.0E-12 3.1E-12 2.E-11 5.E-11 7.E-11 5.0E-05 5.0E-05 7.2E-12 2.2E-11 1.E-07 4.E-07 6.E-07
RM 4 West Total DDT 5.6E+01 ug/kg 3.4E-01 3.4E-01 6.1E-11 6.2E-10 2.E-11 2.E-10 2.E-10 5.0E-04 5.0E-04 4.3E-10 4.3E-09 9.E-07 9.E-06 1.E-05
RM 4 West Conventionals
RM 4 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 4 East Metals
RM 4 East Arsenic 5.6E+00 mg/kg 1.5E+00 1.5E+00 6.2E-09 6.3E-08 9.E-09 9.E-08 1.E-07 3.0E-04 3.0E-04 4.4E-08 4.4E-07 1.E-04 1.E-03 2.E-03
RM 4 East Lead 2.5E+02 mg/kg NL NL 0.0E+00 2.8E-06 NL NL -- NL NL 0.0E+00 2.0E-05 NL NL --
RM 4 East Mercury 9.6E-02 mg/kg -- -- 0.0E+00 1.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.5E-09 0.E+00 3.E-05 3.E-05
RM 4 East Thallium 8.7E+00 mg/kg -- -- 0.0E+00 9.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.8E-07 0.E+00 1.E-02 1.E-02
RM 4 East Butyltins
RM 4 East Tributyltin ion 3.6E+01 ug/kg -- -- 1.3E-10 4.1E-10 -- -- -- 3.0E-04 3.0E-04 9.4E-10 2.9E-09 3.E-06 1.E-05 1.E-05
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.1E-09 1.4E-08 4.E-09 1.E-08 1.E-08 -- -- 4.3E-08 1.0E-07 -- -- --
RM 4 East Benzo(a)pyrene 1.8E+03 ug/kg 7.3E+00 7.3E+00 8.7E-09 2.0E-08 6.E-08 1.E-07 2.E-07 -- -- 6.1E-08 1.4E-07 -- -- --
RM 4 East Benzo(b)fluoranthene 1.9E+03 ug/kg 7.3E-01 7.3E-01 8.9E-09 2.1E-08 7.E-09 2.E-08 2.E-08 -- -- 6.2E-08 1.5E-07 -- -- --
RM 4 East Benzo(k)fluoranthene 1.5E+03 ug/kg 7.3E-02 7.3E-02 7.2E-09 1.7E-08 5.E-10 1.E-09 2.E-09 -- -- 5.0E-08 1.2E-07 -- -- --
RM 4 East Dibenzo(a,h)anthracene 3.0E+02 ug/kg 7.3E+00 7.3E+00 1.4E-09 3.3E-09 1.E-08 2.E-08 3.E-08 -- -- 1.0E-08 2.3E-08 -- -- --
RM 4 East Indeno(1,2,3-cd)pyrene 1.4E+03 ug/kg 7.3E-01 7.3E-01 6.5E-09 1.5E-08 5.E-09 1.E-08 2.E-08 -- -- 4.6E-08 1.1E-07 -- -- --
RM 4 East Naphthalene 7.4E+01 ug/kg -- -- 3.5E-10 8.3E-10 -- -- -- 2.0E-02 2.0E-02 2.5E-09 5.8E-09 1.E-07 3.E-07 4.E-07
RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-08 2.E-07 3.E-07 -- -- -- -- -- -- --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 2.6E+03 ug/kg 1.4E-02 1.4E-02 9.4E-09 2.9E-08 1.E-10 4.E-10 5.E-10 2.0E-02 2.0E-02 6.6E-08 2.0E-07 3.E-06 1.E-05 1.E-05
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 3.6E+02 ug/kg 2.0E+00 2.0E+00 1.9E-09 4.0E-09 4.E-09 8.E-09 1.E-08 2.0E-05 2.0E-05 1.3E-08 2.8E-08 7.E-04 1.E-03 2.E-03
RM 4 East Total PCB Congeners 4.9E+05 pg/g NA NA 2.5E-09 5.5E-09 NA NA -- NA NA 1.8E-08 3.9E-08 NA NA --
RM 4 East Total PCBs, Adjusted 4.8E+05 pg/g 2.0E+00 2.0E+00 2.5E-09 5.3E-09 5.E-09 1.E-08 2.E-08 2.0E-05 2.0E-05 1.7E-08 3.7E-08 9.E-04 2.E-03 3.E-03
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 6.9E+00 pg/g 1.3E+05 1.3E+05 7.7E-15 7.8E-14 1.E-09 1.E-08 1.E-08 1.0E-09 1.0E-09 5.4E-14 5.4E-13 5.E-05 5.E-04 6.E-04
RM 4 East Total PCB TEQ 3.4E+00 pg/g 1.3E+05 1.3E+05 1.7E-14 3.8E-14 2.E-09 5.E-09 7.E-09 1.0E-09 1.0E-09 1.2E-13 2.6E-13 1.E-04 3.E-04 4.E-04
RM 4 East Total TEQ -- pg/g -- -- -- -- 3.E-09 1.E-08 2.E-08 -- -- -- -- 2.E-04 8.E-04 1.E-03
RM 4 East Pesticides
RM 4 East Aldrin 7.9E-01 ug/kg 1.7E+01 1.7E+01 2.9E-12 8.8E-12 5.E-11 1.E-10 2.E-10 3.0E-05 3.0E-05 2.0E-11 6.1E-11 7.E-07 2.E-06 3.E-06
RM 4 East Dieldrin 1.6E-01 ug/kg 1.6E+01 1.6E+01 5.8E-13 1.7E-12 9.E-12 3.E-11 4.E-11 5.0E-05 5.0E-05 4.0E-12 1.2E-11 8.E-08 2.E-07 3.E-07
RM 4 East Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.3E-11 1.3E-10 4.E-12 5.E-11 5.E-11 5.0E-04 5.0E-04 9.2E-11 9.3E-10 2.E-07 2.E-06 2.E-06
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 East Conventionals
RM 4 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 4.5 West Metals
RM 4.5 West Arsenic 4.9E+00 mg/kg 1.5E+00 1.5E+00 5.4E-09 5.5E-08 8.E-09 8.E-08 9.E-08 3.0E-04 3.0E-04 3.8E-08 3.8E-07 1.E-04 1.E-03 1.E-03
RM 4.5 West Lead 6.3E+01 mg/kg NL NL 0.0E+00 7.0E-07 NL NL -- NL NL 0.0E+00 4.9E-06 NL NL --
RM 4.5 West Mercury 1.7E-01 mg/kg -- -- 0.0E+00 1.9E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-08 0.E+00 4.E-05 4.E-05
RM 4.5 West Thallium 2.2E+01 mg/kg -- -- 0.0E+00 2.4E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-06 0.E+00 3.E-02 3.E-02
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 1.4E+01 ug/kg -- -- 5.2E-11 1.6E-10 -- -- -- 3.0E-04 3.0E-04 3.6E-10 1.1E-09 1.E-06 4.E-06 5.E-06
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.0E-09 1.4E-08 4.E-09 1.E-08 1.E-08 -- -- 4.2E-08 9.8E-08 -- -- --
RM 4.5 West Benzo(a)pyrene 1.7E+03 ug/kg 7.3E+00 7.3E+00 8.3E-09 1.9E-08 6.E-08 1.E-07 2.E-07 -- -- 5.8E-08 1.4E-07 -- -- --
RM 4.5 West Benzo(b)fluoranthene 1.5E+03 ug/kg 7.3E-01 7.3E-01 7.2E-09 1.7E-08 5.E-09 1.E-08 2.E-08 -- -- 5.0E-08 1.2E-07 -- -- --
RM 4.5 West Benzo(k)fluoranthene 6.2E+02 ug/kg 7.3E-02 7.3E-02 3.0E-09 7.0E-09 2.E-10 5.E-10 7.E-10 -- -- 2.1E-08 4.9E-08 -- -- --
RM 4.5 West Dibenzo(a,h)anthracene 1.9E+02 ug/kg 7.3E+00 7.3E+00 9.0E-10 2.1E-09 7.E-09 2.E-08 2.E-08 -- -- 6.3E-09 1.5E-08 -- -- --
RM 4.5 West Indeno(1,2,3-cd)pyrene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.5E-09 1.5E-08 5.E-09 1.E-08 2.E-08 -- -- 4.5E-08 1.1E-07 -- -- --
RM 4.5 West Naphthalene 3.9E+02 ug/kg -- -- 1.9E-09 4.4E-09 -- -- -- 2.0E-02 2.0E-02 1.3E-08 3.1E-08 7.E-07 2.E-06 2.E-06
RM 4.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-08 2.E-07 3.E-07 -- -- -- -- -- -- --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 7.0E+01 ug/kg 1.4E-02 1.4E-02 2.6E-10 7.8E-10 4.E-12 1.E-11 1.E-11 2.0E-02 2.0E-02 1.8E-09 5.5E-09 9.E-08 3.E-07 4.E-07
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 3.8E+01 ug/kg 2.0E+00 2.0E+00 2.0E-10 4.3E-10 4.E-10 9.E-10 1.E-09 2.0E-05 2.0E-05 1.4E-09 3.0E-09 7.E-05 2.E-04 2.E-04
RM 4.5 West Total PCB Congeners 1.5E+05 pg/g NA NA 7.7E-10 1.7E-09 NA NA -- NA NA 5.4E-09 1.2E-08 NA NA --
RM 4.5 West Total PCBs, Adjusted 1.4E+05 pg/g 2.0E+00 2.0E+00 7.2E-10 1.6E-09 1.E-09 3.E-09 5.E-09 2.0E-05 2.0E-05 5.1E-09 1.1E-08 3.E-04 5.E-04 8.E-04
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 6.8E+00 pg/g 1.3E+05 1.3E+05 7.5E-15 7.6E-14 1.E-09 1.E-08 1.E-08 1.0E-09 1.0E-09 5.3E-14 5.3E-13 5.E-05 5.E-04 6.E-04
RM 4.5 West Total PCB TEQ 2.5E+00 pg/g 1.3E+05 1.3E+05 1.3E-14 2.8E-14 2.E-09 4.E-09 5.E-09 1.0E-09 1.0E-09 9.0E-14 2.0E-13 9.E-05 2.E-04 3.E-04
RM 4.5 West Total TEQ -- pg/g -- -- -- -- 3.E-09 1.E-08 2.E-08 -- -- -- -- 1.E-04 7.E-04 9.E-04
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.2E+00 ug/kg 1.7E+01 1.7E+01 4.4E-12 1.3E-11 8.E-11 2.E-10 3.E-10 3.0E-05 3.0E-05 3.1E-11 9.4E-11 1.E-06 3.E-06 4.E-06
RM 4.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 6.8E-13 2.1E-12 1.E-11 3.E-11 4.E-11 5.0E-05 5.0E-05 4.8E-12 1.4E-11 1.E-07 3.E-07 4.E-07
RM 4.5 West Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 1.6E-11 1.6E-10 5.E-12 6.E-11 6.E-11 5.0E-04 5.0E-04 1.1E-10 1.1E-09 2.E-07 2.E-06 3.E-06
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 4.5 East Metals
RM 4.5 East Arsenic 4.9E+00 mg/kg 1.5E+00 1.5E+00 5.4E-09 5.5E-08 8.E-09 8.E-08 9.E-08 3.0E-04 3.0E-04 3.8E-08 3.9E-07 1.E-04 1.E-03 1.E-03
RM 4.5 East Lead 3.5E+02 mg/kg NL NL 0.0E+00 4.0E-06 NL NL -- NL NL 0.0E+00 2.8E-05 NL NL --
RM 4.5 East Mercury 7.3E-02 mg/kg -- -- 0.0E+00 8.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.7E-09 0.E+00 2.E-05 2.E-05
RM 4.5 East Thallium 1.9E+01 mg/kg -- -- 0.0E+00 2.1E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-06 0.E+00 2.E-02 2.E-02
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 7.2E+01 ug/kg -- -- 2.7E-10 8.1E-10 -- -- -- 3.0E-04 3.0E-04 1.9E-09 5.6E-09 6.E-06 2.E-05 2.E-05
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene 1.5E+04 ug/kg 7.3E-01 7.3E-01 7.3E-08 1.7E-07 5.E-08 1.E-07 2.E-07 -- -- 5.1E-07 1.2E-06 -- -- --
RM 4.5 East Benzo(a)pyrene 8.7E+03 ug/kg 7.3E+00 7.3E+00 4.2E-08 9.7E-08 3.E-07 7.E-07 1.E-06 -- -- 2.9E-07 6.8E-07 -- -- --
RM 4.5 East Benzo(b)fluoranthene 7.5E+03 ug/kg 7.3E-01 7.3E-01 3.6E-08 8.4E-08 3.E-08 6.E-08 9.E-08 -- -- 2.5E-07 5.9E-07 -- -- --
RM 4.5 East Benzo(k)fluoranthene 6.9E+03 ug/kg 7.3E-02 7.3E-02 3.3E-08 7.7E-08 2.E-09 6.E-09 8.E-09 -- -- 2.3E-07 5.4E-07 -- -- --
RM 4.5 East Dibenzo(a,h)anthracene 1.4E+03 ug/kg 7.3E+00 7.3E+00 6.9E-09 1.6E-08 5.E-08 1.E-07 2.E-07 -- -- 4.8E-08 1.1E-07 -- -- --
RM 4.5 East Indeno(1,2,3-cd)pyrene 6.1E+03 ug/kg 7.3E-01 7.3E-01 2.9E-08 6.8E-08 2.E-08 5.E-08 7.E-08 -- -- 2.0E-07 4.7E-07 -- -- --
RM 4.5 East Naphthalene 4.4E+02 ug/kg -- -- 2.1E-09 4.9E-09 -- -- -- 2.0E-02 2.0E-02 1.5E-08 3.4E-08 7.E-07 2.E-06 2.E-06
RM 4.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-07 1.E-06 2.E-06 -- -- -- -- -- -- --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 4.6E-10 1.4E-09 6.E-12 2.E-11 3.E-11 2.0E-02 2.0E-02 3.2E-09 9.7E-09 2.E-07 5.E-07 6.E-07
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 4.4E+01 ug/kg 2.0E+00 2.0E+00 2.3E-10 4.9E-10 5.E-10 1.E-09 1.E-09 2.0E-05 2.0E-05 1.6E-09 3.5E-09 8.E-05 2.E-04 3.E-04
RM 4.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 6.5E-11 1.4E-10 NA NA -- NA NA 4.5E-10 9.8E-10 NA NA --
RM 4.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 6.2E-11 1.3E-10 1.E-10 3.E-10 4.E-10 2.0E-05 2.0E-05 4.3E-10 9.3E-10 2.E-05 5.E-05 7.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.8E-01 pg/g 1.3E+05 1.3E+05 3.1E-16 3.1E-15 4.E-11 4.E-10 4.E-10 1.0E-09 1.0E-09 2.1E-15 2.2E-14 2.E-06 2.E-05 2.E-05
RM 4.5 East Total PCB TEQ 3.4E-01 pg/g 1.3E+05 1.3E+05 1.7E-15 3.8E-15 2.E-10 5.E-10 7.E-10 1.0E-09 1.0E-09 1.2E-14 2.6E-14 1.E-05 3.E-05 4.E-05
RM 4.5 East Total TEQ -- pg/g -- -- -- -- 3.E-10 9.E-10 1.E-09 -- -- -- -- 1.E-05 5.E-05 6.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.5E-01 ug/kg 1.7E+01 1.7E+01 5.6E-13 1.7E-12 1.E-11 3.E-11 4.E-11 3.0E-05 3.0E-05 3.9E-12 1.2E-11 1.E-07 4.E-07 5.E-07
RM 4.5 East Dieldrin 8.4E-02 ug/kg 1.6E+01 1.6E+01 3.1E-13 9.3E-13 5.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 2.2E-12 6.5E-12 4.E-08 1.E-07 2.E-07
RM 4.5 East Total DDT 8.7E+00 ug/kg 3.4E-01 3.4E-01 9.6E-12 9.7E-11 3.E-12 3.E-11 4.E-11 5.0E-04 5.0E-04 6.7E-11 6.8E-10 1.E-07 1.E-06 1.E-06
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 5 West Metals
RM 5 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 4.2E-09 4.2E-08 6.E-09 6.E-08 7.E-08 3.0E-04 3.0E-04 2.9E-08 3.0E-07 1.E-04 1.E-03 1.E-03
RM 5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 1.7E-07 NL NL -- NL NL 0.0E+00 1.2E-06 NL NL --
RM 5 West Mercury 6.0E-02 mg/kg -- -- 0.0E+00 6.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.7E-09 0.E+00 2.E-05 2.E-05
RM 5 West Thallium 2.7E+01 mg/kg -- -- 0.0E+00 3.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.1E-06 0.E+00 3.E-02 3.E-02
RM 5 West Butyltins
RM 5 West Tributyltin ion 2.1E+01 ug/kg -- -- 7.7E-11 2.3E-10 -- -- -- 3.0E-04 3.0E-04 5.4E-10 1.6E-09 2.E-06 5.E-06 7.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene 1.8E+03 ug/kg 7.3E-01 7.3E-01 8.8E-09 2.0E-08 6.E-09 1.E-08 2.E-08 -- -- 6.2E-08 1.4E-07 -- -- --
RM 5 West Benzo(a)pyrene 2.4E+03 ug/kg 7.3E+00 7.3E+00 1.2E-08 2.7E-08 8.E-08 2.E-07 3.E-07 -- -- 8.1E-08 1.9E-07 -- -- --
RM 5 West Benzo(b)fluoranthene 1.6E+03 ug/kg 7.3E-01 7.3E-01 7.8E-09 1.8E-08 6.E-09 1.E-08 2.E-08 -- -- 5.5E-08 1.3E-07 -- -- --
RM 5 West Benzo(k)fluoranthene 5.7E+02 ug/kg 7.3E-02 7.3E-02 2.7E-09 6.4E-09 2.E-10 5.E-10 7.E-10 -- -- 1.9E-08 4.5E-08 -- -- --
RM 5 West Dibenzo(a,h)anthracene 2.3E+02 ug/kg 7.3E+00 7.3E+00 1.1E-09 2.6E-09 8.E-09 2.E-08 3.E-08 -- -- 7.7E-09 1.8E-08 -- -- --
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 West Indeno(1,2,3-cd)pyrene 1.8E+03 ug/kg 7.3E-01 7.3E-01 8.5E-09 2.0E-08 6.E-09 1.E-08 2.E-08 -- -- 5.9E-08 1.4E-07 -- -- --
RM 5 West Naphthalene 4.2E+02 ug/kg -- -- 2.0E-09 4.7E-09 -- -- -- 2.0E-02 2.0E-02 1.4E-08 3.3E-08 7.E-07 2.E-06 2.E-06
RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 3.E-07 4.E-07 -- -- -- -- -- -- --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 9.1E+01 ug/kg 1.4E-02 1.4E-02 3.4E-10 1.0E-09 5.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 2.3E-09 7.1E-09 1.E-07 4.E-07 5.E-07
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 1.3E-10 2.8E-10 3.E-10 6.E-10 8.E-10 2.0E-05 2.0E-05 9.1E-10 2.0E-09 5.E-05 1.E-04 1.E-04
RM 5 West Total PCB Congeners 9.6E+04 pg/g NA NA 5.0E-10 1.1E-09 NA NA -- NA NA 3.5E-09 7.6E-09 NA NA --
RM 5 West Total PCBs, Adjusted 9.2E+04 pg/g 2.0E+00 2.0E+00 4.7E-10 1.0E-09 9.E-10 2.E-09 3.E-09 2.0E-05 2.0E-05 3.3E-09 7.2E-09 2.E-04 4.E-04 5.E-04
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 5.4E+00 pg/g 1.3E+05 1.3E+05 6.0E-15 6.1E-14 8.E-10 8.E-09 9.E-09 1.0E-09 1.0E-09 4.2E-14 4.2E-13 4.E-05 4.E-04 5.E-04
RM 5 West Total PCB TEQ 2.1E+00 pg/g 1.3E+05 1.3E+05 1.1E-14 2.3E-14 1.E-09 3.E-09 4.E-09 1.0E-09 1.0E-09 7.5E-14 1.6E-13 8.E-05 2.E-04 2.E-04
RM 5 West Total TEQ -- pg/g -- -- -- -- 2.E-09 1.E-08 1.E-08 -- -- -- -- 1.E-04 6.E-04 7.E-04
RM 5 West Pesticides
RM 5 West Aldrin 1.9E+00 ug/kg 1.7E+01 1.7E+01 7.0E-12 2.1E-11 1.E-10 4.E-10 5.E-10 3.0E-05 3.0E-05 4.9E-11 1.5E-10 2.E-06 5.E-06 7.E-06
RM 5 West Dieldrin 7.8E-01 ug/kg 1.6E+01 1.6E+01 2.9E-12 8.7E-12 5.E-11 1.E-10 2.E-10 5.0E-05 5.0E-05 2.0E-11 6.1E-11 4.E-07 1.E-06 2.E-06
RM 5 West Total DDT 4.2E+01 ug/kg 3.4E-01 3.4E-01 4.7E-11 4.7E-10 2.E-11 2.E-10 2.E-10 5.0E-04 5.0E-04 3.3E-10 3.3E-09 7.E-07 7.E-06 7.E-06
RM 5 West Conventionals
RM 5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 5 East Metals
RM 5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 4.1E-09 4.1E-08 6.E-09 6.E-08 7.E-08 3.0E-04 3.0E-04 2.8E-08 2.9E-07 9.E-05 1.E-03 1.E-03
RM 5 East Lead 1.7E+01 mg/kg NL NL 0.0E+00 1.9E-07 NL NL -- NL NL 0.0E+00 1.3E-06 NL NL --
RM 5 East Mercury 8.6E-02 mg/kg -- -- 0.0E+00 9.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.7E-09 0.E+00 2.E-05 2.E-05
RM 5 East Thallium 2.2E+01 mg/kg -- -- 0.0E+00 2.5E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-06 0.E+00 3.E-02 3.E-02
RM 5 East Butyltins
RM 5 East Tributyltin ion 1.2E+02 ug/kg -- -- 4.4E-10 1.3E-09 -- -- -- 3.0E-04 3.0E-04 3.1E-09 9.4E-09 1.E-05 3.E-05 4.E-05
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene 3.3E+02 ug/kg 7.3E-01 7.3E-01 1.6E-09 3.7E-09 1.E-09 3.E-09 4.E-09 -- -- 1.1E-08 2.6E-08 -- -- --
RM 5 East Benzo(a)pyrene 4.7E+02 ug/kg 7.3E+00 7.3E+00 2.3E-09 5.3E-09 2.E-08 4.E-08 6.E-08 -- -- 1.6E-08 3.7E-08 -- -- --
RM 5 East Benzo(b)fluoranthene 6.7E+02 ug/kg 7.3E-01 7.3E-01 3.2E-09 7.5E-09 2.E-09 5.E-09 8.E-09 -- -- 2.2E-08 5.2E-08 -- -- --
RM 5 East Benzo(k)fluoranthene 3.0E+02 ug/kg 7.3E-02 7.3E-02 1.5E-09 3.4E-09 1.E-10 2.E-10 4.E-10 -- -- 1.0E-08 2.4E-08 -- -- --
RM 5 East Dibenzo(a,h)anthracene 9.1E+01 ug/kg 7.3E+00 7.3E+00 4.4E-10 1.0E-09 3.E-09 7.E-09 1.E-08 -- -- 3.1E-09 7.1E-09 -- -- --
RM 5 East Indeno(1,2,3-cd)pyrene 4.8E+02 ug/kg 7.3E-01 7.3E-01 2.3E-09 5.4E-09 2.E-09 4.E-09 6.E-09 -- -- 1.6E-08 3.8E-08 -- -- --
RM 5 East Naphthalene 1.3E+02 ug/kg -- -- 6.4E-10 1.5E-09 -- -- -- 2.0E-02 2.0E-02 4.5E-09 1.1E-08 2.E-07 5.E-07 8.E-07
RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 6.E-08 8.E-08 -- -- -- -- -- -- --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.4E-02 4.8E-10 1.5E-09 7.E-12 2.E-11 3.E-11 2.0E-02 2.0E-02 3.4E-09 1.0E-08 2.E-07 5.E-07 7.E-07
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 1.3E-10 2.8E-10 3.E-10 6.E-10 8.E-10 2.0E-05 2.0E-05 9.2E-10 2.0E-09 5.E-05 1.E-04 1.E-04
RM 5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-
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Cancer 
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day)

Oral RfD
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Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 5 East Pesticides
RM 5 East Aldrin 8.0E-01 ug/kg 1.7E+01 1.7E+01 2.9E-12 8.9E-12 5.E-11 2.E-10 2.E-10 3.0E-05 3.0E-05 2.1E-11 6.3E-11 7.E-07 2.E-06 3.E-06
RM 5 East Dieldrin 7.9E-01 ug/kg 1.6E+01 1.6E+01 2.9E-12 8.8E-12 5.E-11 1.E-10 2.E-10 5.0E-05 5.0E-05 2.0E-11 6.2E-11 4.E-07 1.E-06 2.E-06
RM 5 East Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 2.1E-12 2.1E-11 7.E-13 7.E-12 8.E-12 5.0E-04 5.0E-04 1.5E-11 1.5E-10 3.E-08 3.E-07 3.E-07
RM 5 East Conventionals
RM 5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 5.5 West Metals
RM 5.5 West Arsenic 6.1E+00 mg/kg 1.5E+00 1.5E+00 6.7E-09 6.8E-08 1.E-08 1.E-07 1.E-07 3.0E-04 3.0E-04 4.7E-08 4.8E-07 2.E-04 2.E-03 2.E-03
RM 5.5 West Lead 2.3E+01 mg/kg NL NL 0.0E+00 2.5E-07 NL NL -- NL NL 0.0E+00 1.8E-06 NL NL --
RM 5.5 West Mercury 8.0E-02 mg/kg -- -- 0.0E+00 9.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.3E-09 0.E+00 2.E-05 2.E-05
RM 5.5 West Thallium 8.0E-02 mg/kg -- -- 0.0E+00 8.9E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.2E-09 0.E+00 9.E-05 9.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 4.3E+01 ug/kg -- -- 1.6E-10 4.9E-10 -- -- -- 3.0E-04 3.0E-04 1.1E-09 3.4E-09 4.E-06 1.E-05 2.E-05
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene 3.0E+03 ug/kg 7.3E-01 7.3E-01 1.5E-08 3.4E-08 1.E-08 2.E-08 4.E-08 -- -- 1.0E-07 2.4E-07 -- -- --
RM 5.5 West Benzo(a)pyrene 4.3E+03 ug/kg 7.3E+00 7.3E+00 2.1E-08 4.9E-08 2.E-07 4.E-07 5.E-07 -- -- 1.5E-07 3.4E-07 -- -- --
RM 5.5 West Benzo(b)fluoranthene 3.1E+03 ug/kg 7.3E-01 7.3E-01 1.5E-08 3.5E-08 1.E-08 3.E-08 4.E-08 -- -- 1.0E-07 2.4E-07 -- -- --
RM 5.5 West Benzo(k)fluoranthene 2.0E+03 ug/kg 7.3E-02 7.3E-02 9.8E-09 2.3E-08 7.E-10 2.E-09 2.E-09 -- -- 6.8E-08 1.6E-07 -- -- --
RM 5.5 West Dibenzo(a,h)anthracene 3.5E+02 ug/kg 7.3E+00 7.3E+00 1.7E-09 3.9E-09 1.E-08 3.E-08 4.E-08 -- -- 1.2E-08 2.8E-08 -- -- --
RM 5.5 West Indeno(1,2,3-cd)pyrene 3.5E+03 ug/kg 7.3E-01 7.3E-01 1.7E-08 3.9E-08 1.E-08 3.E-08 4.E-08 -- -- 1.2E-07 2.7E-07 -- -- --
RM 5.5 West Naphthalene 2.7E+02 ug/kg -- -- 1.3E-09 3.0E-09 -- -- -- 2.0E-02 2.0E-02 9.0E-09 2.1E-08 4.E-07 1.E-06 1.E-06
RM 5.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 5.E-07 7.E-07 -- -- -- -- -- -- --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 4.1E-10 1.2E-09 6.E-12 2.E-11 2.E-11 2.0E-02 2.0E-02 2.9E-09 8.7E-09 1.E-07 4.E-07 6.E-07
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 5.1E+01 ug/kg 2.0E+00 2.0E+00 2.7E-10 5.7E-10 5.E-10 1.E-09 2.E-09 2.0E-05 2.0E-05 1.9E-09 4.0E-09 9.E-05 2.E-04 3.E-04
RM 5.5 West Total PCB Congeners 3.2E+04 pg/g NA NA 1.6E-10 3.6E-10 NA NA -- NA NA 1.2E-09 2.5E-09 NA NA --
RM 5.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 1.5E-10 3.3E-10 3.E-10 7.E-10 1.E-09 2.0E-05 2.0E-05 1.1E-09 2.3E-09 5.E-05 1.E-04 2.E-04
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 2.3E+00 pg/g 1.3E+05 1.3E+05 2.6E-15 2.6E-14 3.E-10 3.E-09 4.E-09 1.0E-09 1.0E-09 1.8E-14 1.8E-13 2.E-05 2.E-04 2.E-04
RM 5.5 West Total PCB TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 5.6E-15 1.2E-14 7.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 3.9E-14 8.5E-14 4.E-05 9.E-05 1.E-04
RM 5.5 West Total TEQ -- pg/g -- -- -- -- 1.E-09 5.E-09 6.E-09 -- -- -- -- 6.E-05 3.E-04 3.E-04
RM 5.5 West Pesticides
RM 5.5 West Aldrin 6.7E-01 ug/kg 1.7E+01 1.7E+01 2.5E-12 7.5E-12 4.E-11 1.E-10 2.E-10 3.0E-05 3.0E-05 1.7E-11 5.3E-11 6.E-07 2.E-06 2.E-06
RM 5.5 West Dieldrin 4.1E-01 ug/kg 1.6E+01 1.6E+01 1.5E-12 4.6E-12 2.E-11 7.E-11 1.E-10 5.0E-05 5.0E-05 1.1E-11 3.2E-11 2.E-07 6.E-07 8.E-07
RM 5.5 West Total DDT 6.2E+01 ug/kg 3.4E-01 3.4E-01 6.8E-11 6.9E-10 2.E-11 2.E-10 3.E-10 5.0E-04 5.0E-04 4.8E-10 4.8E-09 1.E-06 1.E-05 1.E-05
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-07
RM 5.5 East Metals
RM 5.5 East Arsenic 8.9E+00 mg/kg 1.5E+00 1.5E+00 9.8E-09 9.9E-08 1.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 6.9E-08 6.9E-07 2.E-04 2.E-03 3.E-03
RM 5.5 East Lead 7.9E+01 mg/kg NL NL 0.0E+00 8.9E-07 NL NL -- NL NL 0.0E+00 6.2E-06 NL NL --
RM 5.5 East Mercury 6.7E-01 mg/kg -- -- 0.0E+00 7.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.2E-08 0.E+00 2.E-04 2.E-04
RM 5.5 East Thallium 1.9E+01 mg/kg -- -- 0.0E+00 2.2E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-06 0.E+00 2.E-02 2.E-02
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 3.2E+02 ug/kg -- -- 1.2E-09 3.6E-09 -- -- -- 3.0E-04 3.0E-04 8.3E-09 2.5E-08 3.E-05 8.E-05 1.E-04
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene 5.7E+02 ug/kg 7.3E-01 7.3E-01 2.8E-09 6.4E-09 2.E-09 5.E-09 7.E-09 -- -- 1.9E-08 4.5E-08 -- -- --
RM 5.5 East Benzo(a)pyrene 7.0E+02 ug/kg 7.3E+00 7.3E+00 3.4E-09 7.8E-09 2.E-08 6.E-08 8.E-08 -- -- 2.3E-08 5.5E-08 -- -- --
RM 5.5 East Benzo(b)fluoranthene 8.4E+02 ug/kg 7.3E-01 7.3E-01 4.0E-09 9.4E-09 3.E-09 7.E-09 1.E-08 -- -- 2.8E-08 6.6E-08 -- -- --
RM 5.5 East Benzo(k)fluoranthene 4.4E+02 ug/kg 7.3E-02 7.3E-02 2.1E-09 4.9E-09 2.E-10 4.E-10 5.E-10 -- -- 1.5E-08 3.5E-08 -- -- --
RM 5.5 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 6.7E-10 1.6E-09 5.E-09 1.E-08 2.E-08 -- -- 4.7E-09 1.1E-08 -- -- --
RM 5.5 East Indeno(1,2,3-cd)pyrene 5.3E+02 ug/kg 7.3E-01 7.3E-01 2.5E-09 5.9E-09 2.E-09 4.E-09 6.E-09 -- -- 1.8E-08 4.1E-08 -- -- --
RM 5.5 East Naphthalene 3.5E+02 ug/kg -- -- 1.7E-09 3.9E-09 -- -- -- 2.0E-02 2.0E-02 1.2E-08 2.7E-08 6.E-07 1.E-06 2.E-06
RM 5.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 8.E-08 1.E-07 -- -- -- -- -- -- --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 3.3E+02 ug/kg 1.4E-02 1.4E-02 1.2E-09 3.7E-09 2.E-11 5.E-11 7.E-11 2.0E-02 2.0E-02 8.5E-09 2.6E-08 4.E-07 1.E-06 2.E-06
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 9.3E-10 2.0E-09 2.E-09 4.E-09 6.E-09 2.0E-05 2.0E-05 6.5E-09 1.4E-08 3.E-04 7.E-04 1.E-03
RM 5.5 East Total PCB Congeners 2.2E+05 pg/g NA NA 1.1E-09 2.4E-09 NA NA -- NA NA 7.8E-09 1.7E-08 NA NA --
RM 5.5 East Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 2.0E+00 1.1E-09 2.3E-09 2.E-09 5.E-09 7.E-09 2.0E-05 2.0E-05 7.4E-09 1.6E-08 4.E-04 8.E-04 1.E-03
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 8.9E+00 pg/g 1.3E+05 1.3E+05 9.8E-15 9.9E-14 1.E-09 1.E-08 1.E-08 1.0E-09 1.0E-09 6.9E-14 6.9E-13 7.E-05 7.E-04 8.E-04
RM 5.5 East Total PCB TEQ 5.8E+00 pg/g 1.3E+05 1.3E+05 3.0E-14 6.5E-14 4.E-09 8.E-09 1.E-08 1.0E-09 1.0E-09 2.1E-13 4.6E-13 2.E-04 5.E-04 7.E-04
RM 5.5 East Total TEQ -- pg/g -- -- -- -- 5.E-09 2.E-08 3.E-08 -- -- -- -- 3.E-04 1.E-03 1.E-03
RM 5.5 East Pesticides
RM 5.5 East Aldrin 4.0E-01 ug/kg 1.7E+01 1.7E+01 1.5E-12 4.5E-12 3.E-11 8.E-11 1.E-10 3.0E-05 3.0E-05 1.0E-11 3.1E-11 3.E-07 1.E-06 1.E-06
RM 5.5 East Dieldrin 6.0E-01 ug/kg 1.6E+01 1.6E+01 2.2E-12 6.7E-12 4.E-11 1.E-10 1.E-10 5.0E-05 5.0E-05 1.5E-11 4.7E-11 3.E-07 9.E-07 1.E-06
RM 5.5 East Total DDT 2.0E+01 ug/kg 3.4E-01 3.4E-01 2.2E-11 2.2E-10 7.E-12 7.E-11 8.E-11 5.0E-04 5.0E-04 1.5E-10 1.5E-09 3.E-07 3.E-06 3.E-06
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 6 West Metals
RM 6 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 4.5E-09 4.6E-08 7.E-09 7.E-08 8.E-08 3.0E-04 3.0E-04 3.2E-08 3.2E-07 1.E-04 1.E-03 1.E-03
RM 6 West Lead 1.1E+02 mg/kg NL NL 0.0E+00 1.2E-06 NL NL -- NL NL 0.0E+00 8.4E-06 NL NL --
RM 6 West Mercury 1.4E-01 mg/kg -- -- 0.0E+00 1.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-08 0.E+00 4.E-05 4.E-05
RM 6 West Thallium 4.8E+00 mg/kg -- -- 0.0E+00 5.4E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.8E-07 0.E+00 6.E-03 6.E-03
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 West Butyltins
RM 6 West Tributyltin ion 2.0E+01 ug/kg -- -- 7.3E-11 2.2E-10 -- -- -- 3.0E-04 3.0E-04 5.1E-10 1.5E-09 2.E-06 5.E-06 7.E-06
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene 4.8E+04 ug/kg 7.3E-01 7.3E-01 2.3E-07 5.3E-07 2.E-07 4.E-07 6.E-07 -- -- 1.6E-06 3.7E-06 -- -- --
RM 6 West Benzo(a)pyrene 5.8E+04 ug/kg 7.3E+00 7.3E+00 2.8E-07 6.4E-07 2.E-06 5.E-06 7.E-06 -- -- 1.9E-06 4.5E-06 -- -- --
RM 6 West Benzo(b)fluoranthene 4.3E+04 ug/kg 7.3E-01 7.3E-01 2.0E-07 4.8E-07 1.E-07 3.E-07 5.E-07 -- -- 1.4E-06 3.3E-06 -- -- --
RM 6 West Benzo(k)fluoranthene 2.7E+04 ug/kg 7.3E-02 7.3E-02 1.3E-07 3.0E-07 9.E-09 2.E-08 3.E-08 -- -- 9.0E-07 2.1E-06 -- -- --
RM 6 West Dibenzo(a,h)anthracene 5.4E+03 ug/kg 7.3E+00 7.3E+00 2.6E-08 6.0E-08 2.E-07 4.E-07 6.E-07 -- -- 1.8E-07 4.2E-07 -- -- --
RM 6 West Indeno(1,2,3-cd)pyrene 4.0E+04 ug/kg 7.3E-01 7.3E-01 1.9E-07 4.5E-07 1.E-07 3.E-07 5.E-07 -- -- 1.3E-06 3.1E-06 -- -- --
RM 6 West Naphthalene 2.6E+04 ug/kg -- -- 1.2E-07 2.9E-07 -- -- -- 2.0E-02 2.0E-02 8.6E-07 2.0E-06 4.E-05 1.E-04 1.E-04
RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-06 6.E-06 9.E-06 -- -- -- -- -- -- --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 3.8E+02 ug/kg 1.4E-02 1.4E-02 1.4E-09 4.2E-09 2.E-11 6.E-11 8.E-11 2.0E-02 2.0E-02 9.7E-09 2.9E-08 5.E-07 1.E-06 2.E-06
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 6.1E+01 ug/kg 2.0E+00 2.0E+00 3.2E-10 6.8E-10 6.E-10 1.E-09 2.E-09 2.0E-05 2.0E-05 2.2E-09 4.8E-09 1.E-04 2.E-04 3.E-04
RM 6 West Total PCB Congeners 1.9E+05 pg/g NA NA 9.6E-10 2.1E-09 NA NA -- NA NA 6.7E-09 1.5E-08 NA NA --
RM 6 West Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 2.0E+00 9.2E-10 2.0E-09 2.E-09 4.E-09 6.E-09 2.0E-05 2.0E-05 6.5E-09 1.4E-08 3.E-04 7.E-04 1.E-03
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 1.7E-15 1.7E-14 2.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 1.2E-14 1.2E-13 1.E-05 1.E-04 1.E-04
RM 6 West Total PCB TEQ 2.8E+00 pg/g 1.3E+05 1.3E+05 1.5E-14 3.2E-14 2.E-09 4.E-09 6.E-09 1.0E-09 1.0E-09 1.0E-13 2.2E-13 1.E-04 2.E-04 3.E-04
RM 6 West Total TEQ -- pg/g -- -- -- -- 2.E-09 6.E-09 8.E-09 -- -- -- -- 1.E-04 3.E-04 5.E-04
RM 6 West Pesticides
RM 6 West Aldrin 2.3E+00 ug/kg 1.7E+01 1.7E+01 8.6E-12 2.6E-11 1.E-10 4.E-10 6.E-10 3.0E-05 3.0E-05 6.0E-11 1.8E-10 2.E-06 6.E-06 8.E-06
RM 6 West Dieldrin 1.8E+00 ug/kg 1.6E+01 1.6E+01 6.8E-12 2.0E-11 1.E-10 3.E-10 4.E-10 5.0E-05 5.0E-05 4.7E-11 1.4E-10 9.E-07 3.E-06 4.E-06
RM 6 West Total DDT 8.1E+01 ug/kg 3.4E-01 3.4E-01 9.0E-11 9.1E-10 3.E-11 3.E-10 3.E-10 5.0E-04 5.0E-04 6.3E-10 6.4E-09 1.E-06 1.E-05 1.E-05
RM 6 West Conventionals
RM 6 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-06
RM 6 East Metals
RM 6 East Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 4.8E-09 4.9E-08 7.E-09 7.E-08 8.E-08 3.0E-04 3.0E-04 3.4E-08 3.4E-07 1.E-04 1.E-03 1.E-03
RM 6 East Lead 2.3E+01 mg/kg NL NL 0.0E+00 2.6E-07 NL NL -- NL NL 0.0E+00 1.8E-06 NL NL --
RM 6 East Mercury 4.0E-01 mg/kg -- -- 0.0E+00 4.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.1E-08 0.E+00 1.E-04 1.E-04
RM 6 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 3.5E+02 ug/kg -- -- 1.3E-09 3.9E-09 -- -- -- 3.0E-04 3.0E-04 9.0E-09 2.7E-08 3.E-05 9.E-05 1.E-04
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.4E-09 1.5E-08 5.E-09 1.E-08 2.E-08 -- -- 4.5E-08 1.1E-07 -- -- --
RM 6 East Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 9.3E-09 2.2E-08 7.E-08 2.E-07 2.E-07 -- -- 6.5E-08 1.5E-07 -- -- --
RM 6 East Benzo(b)fluoranthene 2.5E+03 ug/kg 7.3E-01 7.3E-01 1.2E-08 2.8E-08 9.E-09 2.E-08 3.E-08 -- -- 8.4E-08 2.0E-07 -- -- --
RM 6 East Benzo(k)fluoranthene 1.9E+03 ug/kg 7.3E-02 7.3E-02 9.1E-09 2.1E-08 7.E-10 2.E-09 2.E-09 -- -- 6.4E-08 1.5E-07 -- -- --
RM 6 East Dibenzo(a,h)anthracene 2.7E+02 ug/kg 7.3E+00 7.3E+00 1.3E-09 3.0E-09 9.E-09 2.E-08 3.E-08 -- -- 9.1E-09 2.1E-08 -- -- --
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 East Indeno(1,2,3-cd)pyrene 1.1E+03 ug/kg 7.3E-01 7.3E-01 5.4E-09 1.3E-08 4.E-09 9.E-09 1.E-08 -- -- 3.8E-08 8.8E-08 -- -- --
RM 6 East Naphthalene 8.4E+02 ug/kg -- -- 4.0E-09 9.4E-09 -- -- -- 2.0E-02 2.0E-02 2.8E-08 6.6E-08 1.E-06 3.E-06 5.E-06
RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 2.E-07 3.E-07 -- -- -- -- -- -- --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 5.2E-10 1.6E-09 7.E-12 2.E-11 3.E-11 2.0E-02 2.0E-02 3.6E-09 1.1E-08 2.E-07 5.E-07 7.E-07
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 9.1E-10 2.0E-09 2.E-09 4.E-09 6.E-09 2.0E-05 2.0E-05 6.3E-09 1.4E-08 3.E-04 7.E-04 1.E-03
RM 6 East Total PCB Congeners 1.1E+05 pg/g NA NA 5.7E-10 1.2E-09 NA NA -- NA NA 4.0E-09 8.7E-09 NA NA --
RM 6 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 5.4E-10 1.2E-09 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 3.8E-09 8.1E-09 2.E-04 4.E-04 6.E-04
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.3E+05 4.6E-15 4.6E-14 6.E-10 6.E-09 7.E-09 1.0E-09 1.0E-09 3.2E-14 3.2E-13 3.E-05 3.E-04 4.E-04
RM 6 East Total PCB TEQ 3.4E+00 pg/g 1.3E+05 1.3E+05 1.8E-14 3.8E-14 2.E-09 5.E-09 7.E-09 1.0E-09 1.0E-09 1.2E-13 2.7E-13 1.E-04 3.E-04 4.E-04
RM 6 East Total TEQ -- pg/g -- -- -- -- 3.E-09 1.E-08 1.E-08 -- -- -- -- 2.E-04 6.E-04 7.E-04
RM 6 East Pesticides
RM 6 East Aldrin 6.4E-01 ug/kg 1.7E+01 1.7E+01 2.4E-12 7.1E-12 4.E-11 1.E-10 2.E-10 3.0E-05 3.0E-05 1.6E-11 5.0E-11 5.E-07 2.E-06 2.E-06
RM 6 East Dieldrin 1.0E-01 ug/kg 1.6E+01 1.6E+01 3.7E-13 1.1E-12 6.E-12 2.E-11 2.E-11 5.0E-05 5.0E-05 2.6E-12 7.8E-12 5.E-08 2.E-07 2.E-07
RM 6 East Total DDT 4.2E+00 ug/kg 3.4E-01 3.4E-01 4.7E-12 4.8E-11 2.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 3.3E-11 3.3E-10 7.E-08 7.E-07 7.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 6.5 West Metals
RM 6.5 West Arsenic 1.4E+01 mg/kg 1.5E+00 1.5E+00 1.6E-08 1.6E-07 2.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.1E-07 1.1E-06 4.E-04 4.E-03 4.E-03
RM 6.5 West Lead 7.3E+01 mg/kg NL NL 0.0E+00 8.2E-07 NL NL -- NL NL 0.0E+00 5.7E-06 NL NL --
RM 6.5 West Mercury 2.0E-01 mg/kg -- -- 0.0E+00 2.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-08 0.E+00 5.E-05 5.E-05
RM 6.5 West Thallium 1.2E-01 mg/kg -- -- 0.0E+00 1.3E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.1E-09 0.E+00 1.E-04 1.E-04
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 4.6E+01 ug/kg -- -- 1.7E-10 5.2E-10 -- -- -- 3.0E-04 3.0E-04 1.2E-09 3.6E-09 4.E-06 1.E-05 2.E-05
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene 1.0E+03 ug/kg 7.3E-01 7.3E-01 4.8E-09 1.1E-08 4.E-09 8.E-09 1.E-08 -- -- 3.4E-08 7.9E-08 -- -- --
RM 6.5 West Benzo(a)pyrene 1.2E+03 ug/kg 7.3E+00 7.3E+00 5.9E-09 1.4E-08 4.E-08 1.E-07 1.E-07 -- -- 4.1E-08 9.6E-08 -- -- --
RM 6.5 West Benzo(b)fluoranthene 1.4E+03 ug/kg 7.3E-01 7.3E-01 6.6E-09 1.5E-08 5.E-09 1.E-08 2.E-08 -- -- 4.7E-08 1.1E-07 -- -- --
RM 6.5 West Benzo(k)fluoranthene 6.6E+02 ug/kg 7.3E-02 7.3E-02 3.2E-09 7.4E-09 2.E-10 5.E-10 8.E-10 -- -- 2.2E-08 5.2E-08 -- -- --
RM 6.5 West Dibenzo(a,h)anthracene 4.2E+02 ug/kg 7.3E+00 7.3E+00 2.0E-09 4.7E-09 1.E-08 3.E-08 5.E-08 -- -- 1.4E-08 3.3E-08 -- -- --
RM 6.5 West Indeno(1,2,3-cd)pyrene 8.3E+02 ug/kg 7.3E-01 7.3E-01 4.0E-09 9.3E-09 3.E-09 7.E-09 1.E-08 -- -- 2.8E-08 6.5E-08 -- -- --
RM 6.5 West Naphthalene 1.4E+02 ug/kg -- -- 6.7E-10 1.6E-09 -- -- -- 2.0E-02 2.0E-02 4.7E-09 1.1E-08 2.E-07 5.E-07 8.E-07
RM 6.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-08 2.E-07 2.E-07 -- -- -- -- -- -- --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 3.9E-10 1.2E-09 5.E-12 2.E-11 2.E-11 2.0E-02 2.0E-02 2.7E-09 8.3E-09 1.E-07 4.E-07 6.E-07
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 9.1E+01 ug/kg 2.0E+00 2.0E+00 4.7E-10 1.0E-09 9.E-10 2.E-09 3.E-09 2.0E-05 2.0E-05 3.3E-09 7.2E-09 2.E-04 4.E-04 5.E-04
RM 6.5 West Total PCB Congeners 3.3E+05 pg/g NA NA 1.7E-09 3.7E-09 NA NA -- NA NA 1.2E-08 2.6E-08 NA NA --
RM 6.5 West Total PCBs, Adjusted 3.2E+05 pg/g 2.0E+00 2.0E+00 1.7E-09 3.6E-09 3.E-09 7.E-09 1.E-08 2.0E-05 2.0E-05 1.2E-08 2.5E-08 6.E-04 1.E-03 2.E-03
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 6.1E+01 pg/g 1.3E+05 1.3E+05 6.8E-14 6.9E-13 9.E-09 9.E-08 1.E-07 1.0E-09 1.0E-09 4.8E-13 4.8E-12 5.E-04 5.E-03 5.E-03
RM 6.5 West Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 1.5E-14 3.3E-14 2.E-09 4.E-09 6.E-09 1.0E-09 1.0E-09 1.1E-13 2.3E-13 1.E-04 2.E-04 3.E-04
RM 6.5 West Total TEQ -- pg/g -- -- -- -- 1.E-08 9.E-08 1.E-07 -- -- -- -- 6.E-04 5.E-03 6.E-03
RM 6.5 West Pesticides
RM 6.5 West Aldrin 2.5E+00 ug/kg 1.7E+01 1.7E+01 9.2E-12 2.8E-11 2.E-10 5.E-10 6.E-10 3.0E-05 3.0E-05 6.5E-11 2.0E-10 2.E-06 7.E-06 9.E-06
RM 6.5 West Dieldrin 5.9E-01 ug/kg 1.6E+01 1.6E+01 2.2E-12 6.6E-12 3.E-11 1.E-10 1.E-10 5.0E-05 5.0E-05 1.5E-11 4.6E-11 3.E-07 9.E-07 1.E-06
RM 6.5 West Total DDT 1.7E+02 ug/kg 3.4E-01 3.4E-01 1.9E-10 1.9E-09 6.E-11 6.E-10 7.E-10 5.0E-04 5.0E-04 1.3E-09 1.3E-08 3.E-06 3.E-05 3.E-05
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-07
RM 6.5 East Metals
RM 6.5 East Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 6.4E-09 6.5E-08 1.E-08 1.E-07 1.E-07 3.0E-04 3.0E-04 4.5E-08 4.5E-07 1.E-04 2.E-03 2.E-03
RM 6.5 East Lead 2.2E+03 mg/kg NL NL 0.0E+00 2.5E-05 NL NL -- NL NL 0.0E+00 1.7E-04 NL NL --
RM 6.5 East Mercury 1.1E+01 mg/kg -- -- 0.0E+00 1.2E-07 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.4E-07 0.E+00 3.E-03 3.E-03
RM 6.5 East Thallium 8.0E+00 mg/kg -- -- 0.0E+00 8.9E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.3E-07 0.E+00 9.E-03 9.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 1.1E+02 ug/kg -- -- 3.9E-10 1.2E-09 -- -- -- 3.0E-04 3.0E-04 2.7E-09 8.2E-09 9.E-06 3.E-05 4.E-05
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene 2.3E+02 ug/kg 7.3E-01 7.3E-01 1.1E-09 2.6E-09 8.E-10 2.E-09 3.E-09 -- -- 7.8E-09 1.8E-08 -- -- --
RM 6.5 East Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 7.1E-10 1.7E-09 5.E-09 1.E-08 2.E-08 -- -- 5.0E-09 1.2E-08 -- -- --
RM 6.5 East Benzo(b)fluoranthene 2.0E+02 ug/kg 7.3E-01 7.3E-01 9.5E-10 2.2E-09 7.E-10 2.E-09 2.E-09 -- -- 6.6E-09 1.5E-08 -- -- --
RM 6.5 East Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 5.8E-10 1.3E-09 4.E-11 1.E-10 1.E-10 -- -- 4.1E-09 9.4E-09 -- -- --
RM 6.5 East Dibenzo(a,h)anthracene 1.9E+01 ug/kg 7.3E+00 7.3E+00 9.1E-11 2.1E-10 7.E-10 2.E-09 2.E-09 -- -- 6.4E-10 1.5E-09 -- -- --
RM 6.5 East Indeno(1,2,3-cd)pyrene 1.0E+02 ug/kg 7.3E-01 7.3E-01 4.9E-10 1.1E-09 4.E-10 8.E-10 1.E-09 -- -- 3.4E-09 8.0E-09 -- -- --
RM 6.5 East Naphthalene 1.2E+02 ug/kg -- -- 5.9E-10 1.4E-09 -- -- -- 2.0E-02 2.0E-02 4.1E-09 9.6E-09 2.E-07 5.E-07 7.E-07
RM 6.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-09 2.E-08 3.E-08 -- -- -- -- -- -- --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 4.6E-10 1.4E-09 6.E-12 2.E-11 3.E-11 2.0E-02 2.0E-02 3.2E-09 9.7E-09 2.E-07 5.E-07 6.E-07
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 6.9E+02 ug/kg 2.0E+00 2.0E+00 3.6E-09 7.7E-09 7.E-09 2.E-08 2.E-08 2.0E-05 2.0E-05 2.5E-08 5.4E-08 1.E-03 3.E-03 4.E-03
RM 6.5 East Total PCB Congeners 1.6E+06 pg/g NA NA 8.1E-09 1.8E-08 NA NA -- NA NA 5.7E-08 1.2E-07 NA NA --
RM 6.5 East Total PCBs, Adjusted 1.5E+06 pg/g 2.0E+00 2.0E+00 8.0E-09 1.7E-08 2.E-08 3.E-08 5.E-08 2.0E-05 2.0E-05 5.6E-08 1.2E-07 3.E-03 6.E-03 9.E-03
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 5.6E+01 pg/g 1.3E+05 1.3E+05 6.2E-14 6.3E-13 8.E-09 8.E-08 9.E-08 1.0E-09 1.0E-09 4.4E-13 4.4E-12 4.E-04 4.E-03 5.E-03
RM 6.5 East Total PCB TEQ 1.0E+01 pg/g 1.3E+05 1.3E+05 5.3E-14 1.1E-13 7.E-09 1.E-08 2.E-08 1.0E-09 1.0E-09 3.7E-13 8.0E-13 4.E-04 8.E-04 1.E-03
RM 6.5 East Total TEQ -- pg/g -- -- -- -- 1.E-08 1.E-07 1.E-07 -- -- -- -- 8.E-04 5.E-03 6.E-03
RM 6.5 East Pesticides
RM 6.5 East Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 1.1E-12 3.3E-12 2.E-11 6.E-11 7.E-11 3.0E-05 3.0E-05 7.5E-12 2.3E-11 3.E-07 8.E-07 1.E-06
RM 6.5 East Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 7.2E-13 2.2E-12 1.E-11 4.E-11 5.E-11 5.0E-05 5.0E-05 5.1E-12 1.5E-11 1.E-07 3.E-07 4.E-07
RM 6.5 East Total DDT 6.5E+01 ug/kg 3.4E-01 3.4E-01 7.2E-11 7.2E-10 2.E-11 2.E-10 3.E-10 5.0E-04 5.0E-04 5.0E-10 5.1E-09 1.E-06 1.E-05 1.E-05
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 7 West Metals
RM 7 West Arsenic 5.3E+00 mg/kg 1.5E+00 1.5E+00 5.8E-09 5.9E-08 9.E-09 9.E-08 1.E-07 3.0E-04 3.0E-04 4.1E-08 4.1E-07 1.E-04 1.E-03 2.E-03
RM 7 West Lead 2.1E+02 mg/kg NL NL 0.0E+00 2.3E-06 NL NL -- NL NL 0.0E+00 1.6E-05 NL NL --
RM 7 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.8E-09 0.E+00 3.E-05 3.E-05
RM 7 West Thallium 8.1E+00 mg/kg -- -- 0.0E+00 9.1E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.4E-07 0.E+00 1.E-02 1.E-02
RM 7 West Butyltins
RM 7 West Tributyltin ion 6.4E+00 ug/kg -- -- 2.4E-11 7.2E-11 -- -- -- 3.0E-04 3.0E-04 1.7E-10 5.0E-10 6.E-07 2.E-06 2.E-06
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene 2.2E+03 ug/kg 7.3E-01 7.3E-01 1.1E-08 2.5E-08 8.E-09 2.E-08 3.E-08 -- -- 7.4E-08 1.7E-07 -- -- --
RM 7 West Benzo(a)pyrene 1.7E+03 ug/kg 7.3E+00 7.3E+00 8.2E-09 1.9E-08 6.E-08 1.E-07 2.E-07 -- -- 5.7E-08 1.3E-07 -- -- --
RM 7 West Benzo(b)fluoranthene 4.5E+03 ug/kg 7.3E-01 7.3E-01 2.2E-08 5.0E-08 2.E-08 4.E-08 5.E-08 -- -- 1.5E-07 3.5E-07 -- -- --
RM 7 West Benzo(k)fluoranthene 1.4E+03 ug/kg 7.3E-02 7.3E-02 6.9E-09 1.6E-08 5.E-10 1.E-09 2.E-09 -- -- 4.8E-08 1.1E-07 -- -- --
RM 7 West Dibenzo(a,h)anthracene 5.3E+02 ug/kg 7.3E+00 7.3E+00 2.6E-09 6.0E-09 2.E-08 4.E-08 6.E-08 -- -- 1.8E-08 4.2E-08 -- -- --
RM 7 West Indeno(1,2,3-cd)pyrene 1.4E+03 ug/kg 7.3E-01 7.3E-01 6.7E-09 1.6E-08 5.E-09 1.E-08 2.E-08 -- -- 4.7E-08 1.1E-07 -- -- --
RM 7 West Naphthalene 1.1E+01 ug/kg -- -- 5.3E-11 1.2E-10 -- -- -- 2.0E-02 2.0E-02 3.7E-10 8.6E-10 2.E-08 4.E-08 6.E-08
RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 2.E-07 4.E-07 -- -- -- -- -- -- --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.7E+02 ug/kg 1.4E-02 1.4E-02 1.0E-09 3.1E-09 1.E-11 4.E-11 6.E-11 2.0E-02 2.0E-02 7.1E-09 2.1E-08 4.E-07 1.E-06 1.E-06
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 9.3E+01 ug/kg 2.0E+00 2.0E+00 4.8E-10 1.0E-09 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 3.4E-09 7.3E-09 2.E-04 4.E-04 5.E-04
RM 7 West Total PCB Congeners 8.4E+05 pg/g NA NA 4.4E-09 9.4E-09 NA NA -- NA NA 3.0E-08 6.6E-08 NA NA --
RM 7 West Total PCBs, Adjusted 8.0E+05 pg/g 2.0E+00 2.0E+00 4.1E-09 8.9E-09 8.E-09 2.E-08 3.E-08 2.0E-05 2.0E-05 2.9E-08 6.2E-08 1.E-03 3.E-03 5.E-03
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 8.4E+03 pg/g 1.3E+05 1.3E+05 9.4E-12 9.4E-11 1.E-06 1.E-05 1.E-05 1.0E-09 1.0E-09 6.5E-11 6.6E-10 7.E-02 7.E-01 7.E-01
RM 7 West Total PCB TEQ 2.7E+01 pg/g 1.3E+05 1.3E+05 1.4E-13 3.0E-13 2.E-08 4.E-08 6.E-08 1.0E-09 1.0E-09 9.6E-13 2.1E-12 1.E-03 2.E-03 3.E-03
RM 7 West Total TEQ -- pg/g -- -- -- -- 1.E-06 1.E-05 1.E-05 -- -- -- -- 7.E-02 7.E-01 7.E-01
RM 7 West Pesticides
RM 7 West Aldrin 9.6E+01 ug/kg 1.7E+01 1.7E+01 3.5E-10 1.1E-09 6.E-09 2.E-08 2.E-08 3.0E-05 3.0E-05 2.5E-09 7.5E-09 8.E-05 2.E-04 3.E-04
RM 7 West Dieldrin 2.0E+00 ug/kg 1.6E+01 1.6E+01 7.5E-12 2.3E-11 1.E-10 4.E-10 5.E-10 5.0E-05 5.0E-05 5.3E-11 1.6E-10 1.E-06 3.E-06 4.E-06
RM 7 West Total DDT 5.1E+03 ug/kg 3.4E-01 3.4E-01 5.6E-09 5.7E-08 2.E-09 2.E-08 2.E-08 5.0E-04 5.0E-04 4.0E-08 4.0E-07 8.E-05 8.E-04 9.E-04
RM 7 West Conventionals
RM 7 West Perchlorate 2.7E+05 ug/kg -- -- 0.0E+00 3.1E-06 -- -- -- 7.0E-04 7.0E-04 0.0E+00 2.1E-05 0.E+00 3.E-02 3.E-02
Exposure Point Total 1.E-05
RM 7 East Metals
RM 7 East Arsenic 1.5E+01 mg/kg 1.5E+00 1.5E+00 1.6E-08 1.6E-07 2.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.1E-07 1.2E-06 4.E-04 4.E-03 4.E-03
RM 7 East Lead 1.1E+02 mg/kg NL NL 0.0E+00 1.2E-06 NL NL -- NL NL 0.0E+00 8.2E-06 NL NL --
RM 7 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 7.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.3E-09 0.E+00 2.E-05 2.E-05
RM 7 East Thallium 1.7E+01 mg/kg -- -- 0.0E+00 1.9E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-06 0.E+00 2.E-02 2.E-02
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7 East Butyltins
RM 7 East Tributyltin ion 8.0E+02 ug/kg -- -- 3.0E-09 9.0E-09 -- -- -- 3.0E-04 3.0E-04 2.1E-08 6.3E-08 7.E-05 2.E-04 3.E-04
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene 4.2E+02 ug/kg 7.3E-01 7.3E-01 2.0E-09 4.7E-09 1.E-09 3.E-09 5.E-09 -- -- 1.4E-08 3.3E-08 -- -- --
RM 7 East Benzo(a)pyrene 5.8E+02 ug/kg 7.3E+00 7.3E+00 2.8E-09 6.5E-09 2.E-08 5.E-08 7.E-08 -- -- 2.0E-08 4.6E-08 -- -- --
RM 7 East Benzo(b)fluoranthene 6.7E+02 ug/kg 7.3E-01 7.3E-01 3.2E-09 7.5E-09 2.E-09 5.E-09 8.E-09 -- -- 2.2E-08 5.2E-08 -- -- --
RM 7 East Benzo(k)fluoranthene 4.9E+02 ug/kg 7.3E-02 7.3E-02 2.3E-09 5.4E-09 2.E-10 4.E-10 6.E-10 -- -- 1.6E-08 3.8E-08 -- -- --
RM 7 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 6.9E-10 1.6E-09 5.E-09 1.E-08 2.E-08 -- -- 4.8E-09 1.1E-08 -- -- --
RM 7 East Indeno(1,2,3-cd)pyrene 3.9E+02 ug/kg 7.3E-01 7.3E-01 1.9E-09 4.4E-09 1.E-09 3.E-09 5.E-09 -- -- 1.3E-08 3.1E-08 -- -- --
RM 7 East Naphthalene 4.5E+01 ug/kg -- -- 2.2E-10 5.0E-10 -- -- -- 2.0E-02 2.0E-02 1.5E-09 3.5E-09 8.E-08 2.E-07 3.E-07
RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 7.E-08 1.E-07 -- -- -- -- -- -- --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 1.0E+03 ug/kg 1.4E-02 1.4E-02 3.7E-09 1.1E-08 5.E-11 2.E-10 2.E-10 2.0E-02 2.0E-02 2.6E-08 7.9E-08 1.E-06 4.E-06 5.E-06
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 7.0E+01 ug/kg 2.0E+00 2.0E+00 3.6E-10 7.9E-10 7.E-10 2.E-09 2.E-09 2.0E-05 2.0E-05 2.5E-09 5.5E-09 1.E-04 3.E-04 4.E-04
RM 7 East Total PCB Congeners 3.0E+04 pg/g NA NA 1.5E-10 3.3E-10 NA NA -- NA NA 1.1E-09 2.3E-09 NA NA --
RM 7 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 1.5E-10 3.2E-10 3.E-10 6.E-10 9.E-10 2.0E-05 2.0E-05 1.0E-09 2.2E-09 5.E-05 1.E-04 2.E-04
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 4.0E+01 pg/g 1.3E+05 1.3E+05 4.4E-14 4.5E-13 6.E-09 6.E-08 6.E-08 1.0E-09 1.0E-09 3.1E-13 3.1E-12 3.E-04 3.E-03 3.E-03
RM 7 East Total PCB TEQ 7.4E-01 pg/g 1.3E+05 1.3E+05 3.8E-15 8.3E-15 5.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 2.7E-14 5.8E-14 3.E-05 6.E-05 8.E-05
RM 7 East Total TEQ -- pg/g -- -- -- -- 6.E-09 6.E-08 7.E-08 -- -- -- -- 3.E-04 3.E-03 4.E-03
RM 7 East Pesticides
RM 7 East Aldrin 4.6E-01 ug/kg 1.7E+01 1.7E+01 1.7E-12 5.1E-12 3.E-11 9.E-11 1.E-10 3.0E-05 3.0E-05 1.2E-11 3.6E-11 4.E-07 1.E-06 2.E-06
RM 7 East Dieldrin 1.2E-01 ug/kg 1.6E+01 1.6E+01 4.2E-13 1.3E-12 7.E-12 2.E-11 3.E-11 5.0E-05 5.0E-05 3.0E-12 9.0E-12 6.E-08 2.E-07 2.E-07
RM 7 East Total DDT 1.0E+01 ug/kg 3.4E-01 3.4E-01 1.1E-11 1.1E-10 4.E-12 4.E-11 4.E-11 5.0E-04 5.0E-04 7.7E-11 7.8E-10 2.E-07 2.E-06 2.E-06
RM 7 East Conventionals
RM 7 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 7.5 West Metals
RM 7.5 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 4.1E-09 4.1E-08 6.E-09 6.E-08 7.E-08 3.0E-04 3.0E-04 2.8E-08 2.9E-07 9.E-05 1.E-03 1.E-03
RM 7.5 West Lead 2.4E+01 mg/kg NL NL 0.0E+00 2.7E-07 NL NL -- NL NL 0.0E+00 1.9E-06 NL NL --
RM 7.5 West Mercury 1.3E-01 mg/kg -- -- 0.0E+00 1.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-08 0.E+00 3.E-05 3.E-05
RM 7.5 West Thallium 1.1E+01 mg/kg -- -- 0.0E+00 1.2E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.6E-07 0.E+00 1.E-02 1.E-02
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 9.7E+00 ug/kg -- -- 3.6E-11 1.1E-10 -- -- -- 3.0E-04 3.0E-04 2.5E-10 7.6E-10 8.E-07 3.E-06 3.E-06
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene 4.3E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 4.9E-09 2.E-09 4.E-09 5.E-09 -- -- 1.5E-08 3.4E-08 -- -- --
RM 7.5 West Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 1.6E-09 3.8E-09 1.E-08 3.E-08 4.E-08 -- -- 1.1E-08 2.7E-08 -- -- --
RM 7.5 West Benzo(b)fluoranthene 4.6E+02 ug/kg 7.3E-01 7.3E-01 2.2E-09 5.2E-09 2.E-09 4.E-09 5.E-09 -- -- 1.6E-08 3.6E-08 -- -- --
RM 7.5 West Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 6.2E-10 1.4E-09 5.E-11 1.E-10 2.E-10 -- -- 4.3E-09 1.0E-08 -- -- --
RM 7.5 West Dibenzo(a,h)anthracene 5.0E+01 ug/kg 7.3E+00 7.3E+00 2.4E-10 5.6E-10 2.E-09 4.E-09 6.E-09 -- -- 1.7E-09 3.9E-09 -- -- --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 22 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 West Indeno(1,2,3-cd)pyrene 1.9E+02 ug/kg 7.3E-01 7.3E-01 9.1E-10 2.1E-09 7.E-10 2.E-09 2.E-09 -- -- 6.4E-09 1.5E-08 -- -- --
RM 7.5 West Naphthalene 3.3E+01 ug/kg -- -- 1.6E-10 3.7E-10 -- -- -- 2.0E-02 2.0E-02 1.1E-09 2.6E-09 6.E-08 1.E-07 2.E-07
RM 7.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 4.E-08 6.E-08 -- -- -- -- -- -- --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 6.8E-10 2.1E-09 9.E-12 3.E-11 4.E-11 2.0E-02 2.0E-02 4.7E-09 1.4E-08 2.E-07 7.E-07 1.E-06
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 2.5E+02 ug/kg 2.0E+00 2.0E+00 1.3E-09 2.8E-09 3.E-09 6.E-09 8.E-09 2.0E-05 2.0E-05 9.0E-09 2.0E-08 5.E-04 1.E-03 1.E-03
RM 7.5 West Total PCB Congeners 3.6E+04 pg/g NA NA 1.9E-10 4.0E-10 NA NA -- NA NA 1.3E-09 2.8E-09 NA NA --
RM 7.5 West Total PCBs, Adjusted 3.4E+04 pg/g 2.0E+00 2.0E+00 1.8E-10 3.8E-10 4.E-10 8.E-10 1.E-09 2.0E-05 2.0E-05 1.2E-09 2.7E-09 6.E-05 1.E-04 2.E-04
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 1.3E+05 2.9E-15 2.9E-14 4.E-10 4.E-09 4.E-09 1.0E-09 1.0E-09 2.0E-14 2.0E-13 2.E-05 2.E-04 2.E-04
RM 7.5 West Total PCB TEQ 9.2E-01 pg/g 1.3E+05 1.3E+05 4.8E-15 1.0E-14 6.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 3.3E-14 7.2E-14 3.E-05 7.E-05 1.E-04
RM 7.5 West Total TEQ -- pg/g -- -- -- -- 1.E-09 5.E-09 6.E-09 -- -- -- -- 5.E-05 3.E-04 3.E-04
RM 7.5 West Pesticides
RM 7.5 West Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 1.1E-12 3.2E-12 2.E-11 5.E-11 7.E-11 3.0E-05 3.0E-05 7.4E-12 2.2E-11 2.E-07 7.E-07 1.E-06
RM 7.5 West Dieldrin 7.7E-01 ug/kg 1.6E+01 1.6E+01 2.8E-12 8.6E-12 5.E-11 1.E-10 2.E-10 5.0E-05 5.0E-05 2.0E-11 6.0E-11 4.E-07 1.E-06 2.E-06
RM 7.5 West Total DDT 6.8E+01 ug/kg 3.4E-01 3.4E-01 7.5E-11 7.6E-10 3.E-11 3.E-10 3.E-10 5.0E-04 5.0E-04 5.3E-10 5.3E-09 1.E-06 1.E-05 1.E-05
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 7.5 East Metals
RM 7.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 4.7E-09 4.7E-08 7.E-09 7.E-08 8.E-08 3.0E-04 3.0E-04 3.3E-08 3.3E-07 1.E-04 1.E-03 1.E-03
RM 7.5 East Lead 1.5E+01 mg/kg NL NL 0.0E+00 1.6E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 7.5 East Mercury 1.0E-01 mg/kg -- -- 0.0E+00 1.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.8E-09 0.E+00 3.E-05 3.E-05
RM 7.5 East Thallium 1.0E+01 mg/kg -- -- 0.0E+00 1.1E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.0E-07 0.E+00 1.E-02 1.E-02
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 2.3E+02 ug/kg -- -- 8.4E-10 2.6E-09 -- -- -- 3.0E-04 3.0E-04 5.9E-09 1.8E-08 2.E-05 6.E-05 8.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene 4.0E+01 ug/kg 7.3E-01 7.3E-01 1.9E-10 4.4E-10 1.E-10 3.E-10 5.E-10 -- -- 1.3E-09 3.1E-09 -- -- --
RM 7.5 East Benzo(a)pyrene 3.5E+01 ug/kg 7.3E+00 7.3E+00 1.7E-10 3.9E-10 1.E-09 3.E-09 4.E-09 -- -- 1.2E-09 2.8E-09 -- -- --
RM 7.5 East Benzo(b)fluoranthene 4.4E+01 ug/kg 7.3E-01 7.3E-01 2.1E-10 5.0E-10 2.E-10 4.E-10 5.E-10 -- -- 1.5E-09 3.5E-09 -- -- --
RM 7.5 East Benzo(k)fluoranthene 3.1E+01 ug/kg 7.3E-02 7.3E-02 1.5E-10 3.5E-10 1.E-11 3.E-11 4.E-11 -- -- 1.0E-09 2.4E-09 -- -- --
RM 7.5 East Dibenzo(a,h)anthracene 1.1E+01 ug/kg 7.3E+00 7.3E+00 5.2E-11 1.2E-10 4.E-10 9.E-10 1.E-09 -- -- 3.7E-10 8.6E-10 -- -- --
RM 7.5 East Indeno(1,2,3-cd)pyrene 2.4E+01 ug/kg 7.3E-01 7.3E-01 1.1E-10 2.7E-10 8.E-11 2.E-10 3.E-10 -- -- 8.0E-10 1.9E-09 -- -- --
RM 7.5 East Naphthalene 1.1E+01 ug/kg -- -- 5.3E-11 1.2E-10 -- -- -- 2.0E-02 2.0E-02 3.7E-10 8.6E-10 2.E-08 4.E-08 6.E-08
RM 7.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 5.E-09 7.E-09 -- -- -- -- -- -- --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 2.7E+03 ug/kg 1.4E-02 1.4E-02 1.0E-08 3.1E-08 1.E-10 4.E-10 6.E-10 2.0E-02 2.0E-02 7.1E-08 2.1E-07 4.E-06 1.E-05 1.E-05
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 4.5E+01 ug/kg 2.0E+00 2.0E+00 2.3E-10 5.0E-10 5.E-10 1.E-09 1.E-09 2.0E-05 2.0E-05 1.6E-09 3.5E-09 8.E-05 2.E-04 3.E-04
RM 7.5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 7.5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 7.5 East Dieldrin 3.4E-01 ug/kg 1.6E+01 1.6E+01 1.3E-12 3.8E-12 2.E-11 6.E-11 8.E-11 5.0E-05 5.0E-05 8.8E-12 2.7E-11 2.E-07 5.E-07 7.E-07
RM 7.5 East Total DDT 3.3E+00 ug/kg 3.4E-01 3.4E-01 3.7E-12 3.7E-11 1.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 2.6E-11 2.6E-10 5.E-08 5.E-07 6.E-07
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-08
RM 8 West Metals
RM 8 West Arsenic 8.0E+00 mg/kg 1.5E+00 1.5E+00 8.9E-09 9.0E-08 1.E-08 1.E-07 1.E-07 3.0E-04 3.0E-04 6.2E-08 6.3E-07 2.E-04 2.E-03 2.E-03
RM 8 West Lead 1.2E+02 mg/kg NL NL 0.0E+00 1.3E-06 NL NL -- NL NL 0.0E+00 9.0E-06 NL NL --
RM 8 West Mercury 3.3E-01 mg/kg -- -- 0.0E+00 3.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.5E-08 0.E+00 8.E-05 8.E-05
RM 8 West Thallium 1.0E+01 mg/kg -- -- 0.0E+00 1.2E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.1E-07 0.E+00 1.E-02 1.E-02
RM 8 West Butyltins
RM 8 West Tributyltin ion 2.5E+01 ug/kg -- -- 9.1E-11 2.8E-10 -- -- -- 3.0E-04 3.0E-04 6.4E-10 1.9E-09 2.E-06 6.E-06 9.E-06
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene 4.4E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 4.9E-09 2.E-09 4.E-09 5.E-09 -- -- 1.5E-08 3.4E-08 -- -- --
RM 8 West Benzo(a)pyrene 3.9E+02 ug/kg 7.3E+00 7.3E+00 1.9E-09 4.4E-09 1.E-08 3.E-08 5.E-08 -- -- 1.3E-08 3.1E-08 -- -- --
RM 8 West Benzo(b)fluoranthene 5.5E+02 ug/kg 7.3E-01 7.3E-01 2.6E-09 6.1E-09 2.E-09 4.E-09 6.E-09 -- -- 1.8E-08 4.3E-08 -- -- --
RM 8 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 5.9E-10 1.4E-09 4.E-11 1.E-10 1.E-10 -- -- 4.1E-09 9.7E-09 -- -- --
RM 8 West Dibenzo(a,h)anthracene 7.7E+01 ug/kg 7.3E+00 7.3E+00 3.7E-10 8.6E-10 3.E-09 6.E-09 9.E-09 -- -- 2.6E-09 6.0E-09 -- -- --
RM 8 West Indeno(1,2,3-cd)pyrene 2.5E+02 ug/kg 7.3E-01 7.3E-01 1.2E-09 2.8E-09 9.E-10 2.E-09 3.E-09 -- -- 8.5E-09 2.0E-08 -- -- --
RM 8 West Naphthalene 8.1E+01 ug/kg -- -- 3.9E-10 9.0E-10 -- -- -- 2.0E-02 2.0E-02 2.7E-09 6.3E-09 1.E-07 3.E-07 5.E-07
RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 5.E-08 7.E-08 -- -- -- -- -- -- --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 1.7E+03 ug/kg 1.4E-02 1.4E-02 6.1E-09 1.9E-08 9.E-11 3.E-10 3.E-10 2.0E-02 2.0E-02 4.3E-08 1.3E-07 2.E-06 6.E-06 9.E-06
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 3.2E+02 ug/kg 2.0E+00 2.0E+00 1.6E-09 3.5E-09 3.E-09 7.E-09 1.E-08 2.0E-05 2.0E-05 1.1E-08 2.5E-08 6.E-04 1.E-03 2.E-03
RM 8 West Total PCB Congeners 1.2E+05 pg/g NA NA 6.0E-10 1.3E-09 NA NA -- NA NA 4.2E-09 9.1E-09 NA NA --
RM 8 West Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 5.3E-10 1.1E-09 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 3.7E-09 8.0E-09 2.E-04 4.E-04 6.E-04
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 4.3E-01 pg/g 1.3E+05 1.3E+05 4.7E-16 4.8E-15 6.E-11 6.E-10 7.E-10 1.0E-09 1.0E-09 3.3E-15 3.3E-14 3.E-06 3.E-05 4.E-05
RM 8 West Total PCB TEQ 6.1E+00 pg/g 1.3E+05 1.3E+05 3.1E-14 6.8E-14 4.E-09 9.E-09 1.E-08 1.0E-09 1.0E-09 2.2E-13 4.7E-13 2.E-04 5.E-04 7.E-04
RM 8 West Total TEQ -- pg/g -- -- -- -- 4.E-09 9.E-09 1.E-08 -- -- -- -- 2.E-04 5.E-04 7.E-04
RM 8 West Pesticides
RM 8 West Aldrin 1.2E-01 ug/kg 1.7E+01 1.7E+01 4.2E-13 1.3E-12 7.E-12 2.E-11 3.E-11 3.0E-05 3.0E-05 3.0E-12 9.0E-12 1.E-07 3.E-07 4.E-07
RM 8 West Dieldrin 4.6E+00 ug/kg 1.6E+01 1.6E+01 1.7E-11 5.1E-11 3.E-10 8.E-10 1.E-09 5.0E-05 5.0E-05 1.2E-10 3.6E-10 2.E-06 7.E-06 9.E-06
RM 8 West Total DDT 2.1E+01 ug/kg 3.4E-01 3.4E-01 2.3E-11 2.4E-10 8.E-12 8.E-11 9.E-11 5.0E-04 5.0E-04 1.6E-10 1.7E-09 3.E-07 3.E-06 4.E-06
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 West Conventionals
RM 8 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 8 East Metals
RM 8 East Arsenic 9.1E+00 mg/kg 1.5E+00 1.5E+00 1.0E-08 1.0E-07 2.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 7.1E-08 7.1E-07 2.E-04 2.E-03 3.E-03
RM 8 East Lead 4.6E+01 mg/kg NL NL 0.0E+00 5.2E-07 NL NL -- NL NL 0.0E+00 3.6E-06 NL NL --
RM 8 East Mercury 2.2E-01 mg/kg -- -- 0.0E+00 2.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-08 0.E+00 6.E-05 6.E-05
RM 8 East Thallium 1.0E+01 mg/kg -- -- 0.0E+00 1.1E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.9E-07 0.E+00 1.E-02 1.E-02
RM 8 East Butyltins
RM 8 East Tributyltin ion 5.8E+03 ug/kg -- -- 2.1E-08 6.5E-08 -- -- -- 3.0E-04 3.0E-04 1.5E-07 4.5E-07 5.E-04 2.E-03 2.E-03
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene 4.0E+02 ug/kg 7.3E-01 7.3E-01 1.9E-09 4.4E-09 1.E-09 3.E-09 5.E-09 -- -- 1.3E-08 3.1E-08 -- -- --
RM 8 East Benzo(a)pyrene 4.2E+02 ug/kg 7.3E+00 7.3E+00 2.0E-09 4.7E-09 1.E-08 3.E-08 5.E-08 -- -- 1.4E-08 3.3E-08 -- -- --
RM 8 East Benzo(b)fluoranthene 4.4E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 5.0E-09 2.E-09 4.E-09 5.E-09 -- -- 1.5E-08 3.5E-08 -- -- --
RM 8 East Benzo(k)fluoranthene 3.0E+02 ug/kg 7.3E-02 7.3E-02 1.4E-09 3.3E-09 1.E-10 2.E-10 3.E-10 -- -- 9.9E-09 2.3E-08 -- -- --
RM 8 East Dibenzo(a,h)anthracene 4.0E+01 ug/kg 7.3E+00 7.3E+00 1.9E-10 4.5E-10 1.E-09 3.E-09 5.E-09 -- -- 1.4E-09 3.2E-09 -- -- --
RM 8 East Indeno(1,2,3-cd)pyrene 2.9E+02 ug/kg 7.3E-01 7.3E-01 1.4E-09 3.3E-09 1.E-09 2.E-09 3.E-09 -- -- 9.8E-09 2.3E-08 -- -- --
RM 8 East Naphthalene 2.2E+01 ug/kg -- -- 1.0E-10 2.4E-10 -- -- -- 2.0E-02 2.0E-02 7.3E-10 1.7E-09 4.E-08 9.E-08 1.E-07
RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 5.E-08 7.E-08 -- -- -- -- -- -- --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 1.3E+03 ug/kg 1.4E-02 1.4E-02 4.8E-09 1.5E-08 7.E-11 2.E-10 3.E-10 2.0E-02 2.0E-02 3.4E-08 1.0E-07 2.E-06 5.E-06 7.E-06
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 4.6E+02 ug/kg 2.0E+00 2.0E+00 2.4E-09 5.1E-09 5.E-09 1.E-08 1.E-08 2.0E-05 2.0E-05 1.7E-08 3.6E-08 8.E-04 2.E-03 3.E-03
RM 8 East Total PCB Congeners 7.3E+05 pg/g NA NA 3.7E-09 8.1E-09 NA NA -- NA NA 2.6E-08 5.7E-08 NA NA --
RM 8 East Total PCBs, Adjusted 6.7E+05 pg/g 2.0E+00 2.0E+00 3.5E-09 7.5E-09 7.E-09 2.E-08 2.E-08 2.0E-05 2.0E-05 2.4E-08 5.3E-08 1.E-03 3.E-03 4.E-03
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 2.1E+00 pg/g 1.3E+05 1.3E+05 2.3E-15 2.3E-14 3.E-10 3.E-09 3.E-09 1.0E-09 1.0E-09 1.6E-14 1.6E-13 2.E-05 2.E-04 2.E-04
RM 8 East Total PCB TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 9.0E-14 1.9E-13 1.E-08 3.E-08 4.E-08 1.0E-09 1.0E-09 6.3E-13 1.4E-12 6.E-04 1.E-03 2.E-03
RM 8 East Total TEQ -- pg/g -- -- -- -- 1.E-08 3.E-08 4.E-08 -- -- -- -- 6.E-04 2.E-03 2.E-03
RM 8 East Pesticides
RM 8 East Aldrin 4.4E-01 ug/kg 1.7E+01 1.7E+01 1.6E-12 5.0E-12 3.E-11 8.E-11 1.E-10 3.0E-05 3.0E-05 1.1E-11 3.5E-11 4.E-07 1.E-06 2.E-06
RM 8 East Dieldrin 3.5E+00 ug/kg 1.6E+01 1.6E+01 1.3E-11 3.9E-11 2.E-10 6.E-10 8.E-10 5.0E-05 5.0E-05 8.9E-11 2.7E-10 2.E-06 5.E-06 7.E-06
RM 8 East Total DDT 4.7E+01 ug/kg 3.4E-01 3.4E-01 5.2E-11 5.3E-10 2.E-11 2.E-10 2.E-10 5.0E-04 5.0E-04 3.6E-10 3.7E-09 7.E-07 7.E-06 8.E-06
RM 8 East Conventionals
RM 8 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 8 SIL Metals
RM 8 SIL Arsenic 5.9E+00 mg/kg 1.5E+00 1.5E+00 6.6E-09 6.7E-08 1.E-08 1.E-07 1.E-07 3.0E-04 3.0E-04 4.6E-08 4.7E-07 2.E-04 2.E-03 2.E-03
RM 8 SIL Lead 7.0E+01 mg/kg NL NL 0.0E+00 7.9E-07 NL NL -- NL NL 0.0E+00 5.5E-06 NL NL --
RM 8 SIL Mercury 1.4E-01 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-08 0.E+00 4.E-05 4.E-05
RM 8 SIL Thallium 9.7E+00 mg/kg -- -- 0.0E+00 1.1E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.6E-07 0.E+00 1.E-02 1.E-02
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 1.1E+04 ug/kg -- -- 3.9E-08 1.2E-07 -- -- -- 3.0E-04 3.0E-04 2.7E-07 8.2E-07 9.E-04 3.E-03 4.E-03
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene 5.4E+02 ug/kg 7.3E-01 7.3E-01 2.6E-09 6.0E-09 2.E-09 4.E-09 6.E-09 -- -- 1.8E-08 4.2E-08 -- -- --
RM 8 SIL Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.7E-09 4.0E-09 1.E-08 3.E-08 4.E-08 -- -- 1.2E-08 2.8E-08 -- -- --
RM 8 SIL Benzo(b)fluoranthene 7.0E+02 ug/kg 7.3E-01 7.3E-01 3.4E-09 7.8E-09 2.E-09 6.E-09 8.E-09 -- -- 2.3E-08 5.5E-08 -- -- --
RM 8 SIL Benzo(k)fluoranthene 3.5E+02 ug/kg 7.3E-02 7.3E-02 1.7E-09 3.9E-09 1.E-10 3.E-10 4.E-10 -- -- 1.2E-08 2.7E-08 -- -- --
RM 8 SIL Dibenzo(a,h)anthracene 7.1E+01 ug/kg 7.3E+00 7.3E+00 3.4E-10 8.0E-10 2.E-09 6.E-09 8.E-09 -- -- 2.4E-09 5.6E-09 -- -- --
RM 8 SIL Indeno(1,2,3-cd)pyrene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.0E-09 2.3E-09 7.E-10 2.E-09 2.E-09 -- -- 7.0E-09 1.6E-08 -- -- --
RM 8 SIL Naphthalene 3.0E+01 ug/kg -- -- 1.5E-10 3.4E-10 -- -- -- 2.0E-02 2.0E-02 1.0E-09 2.4E-09 5.E-08 1.E-07 2.E-07
RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 5.E-08 7.E-08 -- -- -- -- -- -- --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 3.1E+04 ug/kg 1.4E-02 1.4E-02 1.1E-07 3.5E-07 2.E-09 5.E-09 6.E-09 2.0E-02 2.0E-02 8.0E-07 2.4E-06 4.E-05 1.E-04 2.E-04
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 5.3E+02 ug/kg 2.0E+00 2.0E+00 2.7E-09 5.9E-09 5.E-09 1.E-08 2.E-08 2.0E-05 2.0E-05 1.9E-08 4.1E-08 1.E-03 2.E-03 3.E-03
RM 8 SIL Total PCB Congeners 4.6E+06 pg/g NA NA 2.4E-08 5.2E-08 NA NA -- NA NA 1.7E-07 3.6E-07 NA NA --
RM 8 SIL Total PCBs, Adjusted 4.5E+06 pg/g 2.0E+00 2.0E+00 2.3E-08 5.0E-08 5.E-08 1.E-07 1.E-07 2.0E-05 2.0E-05 1.6E-07 3.5E-07 8.E-03 2.E-02 3.E-02
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 2.5E+01 pg/g 1.3E+05 1.3E+05 2.8E-14 2.8E-13 4.E-09 4.E-08 4.E-08 1.0E-09 1.0E-09 1.9E-13 2.0E-12 2.E-04 2.E-03 2.E-03
RM 8 SIL Total PCB TEQ 4.5E+01 pg/g 1.3E+05 1.3E+05 2.3E-13 5.1E-13 3.E-08 7.E-08 1.E-07 1.0E-09 1.0E-09 1.6E-12 3.5E-12 2.E-03 4.E-03 5.E-03
RM 8 SIL Total TEQ -- pg/g -- -- -- -- 3.E-08 1.E-07 1.E-07 -- -- -- -- 2.E-03 5.E-03 7.E-03
RM 8 SIL Pesticides
RM 8 SIL Aldrin 3.6E-01 ug/kg 1.7E+01 1.7E+01 1.3E-12 4.0E-12 2.E-11 7.E-11 9.E-11 3.0E-05 3.0E-05 9.2E-12 2.8E-11 3.E-07 9.E-07 1.E-06
RM 8 SIL Dieldrin 1.4E+00 ug/kg 1.6E+01 1.6E+01 5.2E-12 1.6E-11 8.E-11 3.E-10 3.E-10 5.0E-05 5.0E-05 3.7E-11 1.1E-10 7.E-07 2.E-06 3.E-06
RM 8 SIL Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.3E-11 1.3E-10 4.E-12 5.E-11 5.E-11 5.0E-04 5.0E-04 9.2E-11 9.3E-10 2.E-07 2.E-06 2.E-06
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 8.5 West Metals
RM 8.5 West Arsenic 1.2E+01 mg/kg 1.5E+00 1.5E+00 1.3E-08 1.3E-07 2.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 9.0E-08 9.1E-07 3.E-04 3.E-03 3.E-03
RM 8.5 West Lead 2.5E+02 mg/kg NL NL 0.0E+00 2.8E-06 NL NL -- NL NL 0.0E+00 2.0E-05 NL NL --
RM 8.5 West Mercury 4.7E-01 mg/kg -- -- 0.0E+00 5.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.7E-08 0.E+00 1.E-04 1.E-04
RM 8.5 West Thallium 1.1E+01 mg/kg -- -- 0.0E+00 1.2E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.6E-07 0.E+00 1.E-02 1.E-02
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 1.7E+01 ug/kg -- -- 6.1E-11 1.9E-10 -- -- -- 3.0E-04 3.0E-04 4.3E-10 1.3E-09 1.E-06 4.E-06 6.E-06
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 8.5E-10 2.0E-09 6.E-10 1.E-09 2.E-09 -- -- 5.9E-09 1.4E-08 -- -- --
RM 8.5 West Benzo(a)pyrene 1.8E+02 ug/kg 7.3E+00 7.3E+00 8.8E-10 2.1E-09 6.E-09 1.E-08 2.E-08 -- -- 6.2E-09 1.4E-08 -- -- --
RM 8.5 West Benzo(b)fluoranthene 1.8E+02 ug/kg 7.3E-01 7.3E-01 8.7E-10 2.0E-09 6.E-10 1.E-09 2.E-09 -- -- 6.1E-09 1.4E-08 -- -- --
RM 8.5 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 5.4E-10 1.3E-09 4.E-11 9.E-11 1.E-10 -- -- 3.8E-09 8.8E-09 -- -- --
RM 8.5 West Dibenzo(a,h)anthracene 1.7E+01 ug/kg 7.3E+00 7.3E+00 8.0E-11 1.9E-10 6.E-10 1.E-09 2.E-09 -- -- 5.6E-10 1.3E-09 -- -- --
RM 8.5 West Indeno(1,2,3-cd)pyrene 7.6E+01 ug/kg 7.3E-01 7.3E-01 3.6E-10 8.5E-10 3.E-10 6.E-10 9.E-10 -- -- 2.5E-09 5.9E-09 -- -- --
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 West Naphthalene 3.7E+01 ug/kg -- -- 1.8E-10 4.1E-10 -- -- -- 2.0E-02 2.0E-02 1.2E-09 2.9E-09 6.E-08 1.E-07 2.E-07
RM 8.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-09 2.E-08 3.E-08 -- -- -- -- -- -- --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 1.4E+03 ug/kg 1.4E-02 1.4E-02 5.2E-09 1.6E-08 7.E-11 2.E-10 3.E-10 2.0E-02 2.0E-02 3.6E-08 1.1E-07 2.E-06 5.E-06 7.E-06
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 6.3E+03 ug/kg 2.0E+00 2.0E+00 3.3E-08 7.1E-08 7.E-08 1.E-07 2.E-07 2.0E-05 2.0E-05 2.3E-07 4.9E-07 1.E-02 2.E-02 4.E-02
RM 8.5 West Total PCB Congeners 2.4E+07 pg/g NA NA 1.2E-07 2.7E-07 NA NA -- NA NA 8.6E-07 1.9E-06 NA NA --
RM 8.5 West Total PCBs, Adjusted 2.3E+07 pg/g 2.0E+00 2.0E+00 1.2E-07 2.6E-07 2.E-07 5.E-07 8.E-07 2.0E-05 2.0E-05 8.4E-07 1.8E-06 4.E-02 9.E-02 1.E-01
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 1.8E+01 pg/g 1.3E+05 1.3E+05 2.0E-14 2.0E-13 3.E-09 3.E-08 3.E-08 1.0E-09 1.0E-09 1.4E-13 1.4E-12 1.E-04 1.E-03 2.E-03
RM 8.5 West Total PCB TEQ 1.6E+02 pg/g 1.3E+05 1.3E+05 8.3E-13 1.8E-12 1.E-07 2.E-07 3.E-07 1.0E-09 1.0E-09 5.8E-12 1.3E-11 6.E-03 1.E-02 2.E-02
RM 8.5 West Total TEQ -- pg/g -- -- -- -- 1.E-07 3.E-07 4.E-07 -- -- -- -- 6.E-03 1.E-02 2.E-02
RM 8.5 West Pesticides
RM 8.5 West Aldrin 3.2E+01 ug/kg 1.7E+01 1.7E+01 1.2E-10 3.6E-10 2.E-09 6.E-09 8.E-09 3.0E-05 3.0E-05 8.4E-10 2.5E-09 3.E-05 8.E-05 1.E-04
RM 8.5 West Dieldrin 3.9E+01 ug/kg 1.6E+01 1.6E+01 1.4E-10 4.3E-10 2.E-09 7.E-09 9.E-09 5.0E-05 5.0E-05 1.0E-09 3.0E-09 2.E-05 6.E-05 8.E-05
RM 8.5 West Total DDT 1.7E+01 ug/kg 3.4E-01 3.4E-01 1.9E-11 1.9E-10 6.E-12 7.E-11 7.E-11 5.0E-04 5.0E-04 1.3E-10 1.4E-09 3.E-07 3.E-06 3.E-06
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-07
RM 8.5 East Metals
RM 8.5 East Arsenic 9.0E+00 mg/kg 1.5E+00 1.5E+00 1.0E-08 1.0E-07 2.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 7.0E-08 7.1E-07 2.E-04 2.E-03 3.E-03
RM 8.5 East Lead 2.8E+01 mg/kg NL NL 0.0E+00 3.1E-07 NL NL -- NL NL 0.0E+00 2.2E-06 NL NL --
RM 8.5 East Mercury 1.8E-01 mg/kg -- -- 0.0E+00 2.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-08 0.E+00 5.E-05 5.E-05
RM 8.5 East Thallium 9.0E+00 mg/kg -- -- 0.0E+00 1.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.0E-07 0.E+00 1.E-02 1.E-02
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 3.1E+01 ug/kg -- -- 1.1E-10 3.4E-10 -- -- -- 3.0E-04 3.0E-04 7.9E-10 2.4E-09 3.E-06 8.E-06 1.E-05
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene 9.7E+01 ug/kg 7.3E-01 7.3E-01 4.7E-10 1.1E-09 3.E-10 8.E-10 1.E-09 -- -- 3.3E-09 7.6E-09 -- -- --
RM 8.5 East Benzo(a)pyrene 1.0E+02 ug/kg 7.3E+00 7.3E+00 4.8E-10 1.1E-09 4.E-09 8.E-09 1.E-08 -- -- 3.4E-09 7.9E-09 -- -- --
RM 8.5 East Benzo(b)fluoranthene 1.4E+02 ug/kg 7.3E-01 7.3E-01 6.5E-10 1.5E-09 5.E-10 1.E-09 2.E-09 -- -- 4.6E-09 1.1E-08 -- -- --
RM 8.5 East Benzo(k)fluoranthene 9.8E+01 ug/kg 7.3E-02 7.3E-02 4.7E-10 1.1E-09 3.E-11 8.E-11 1.E-10 -- -- 3.3E-09 7.6E-09 -- -- --
RM 8.5 East Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 5.6E-11 1.3E-10 4.E-10 9.E-10 1.E-09 -- -- 3.9E-10 9.1E-10 -- -- --
RM 8.5 East Indeno(1,2,3-cd)pyrene 8.0E+01 ug/kg 7.3E-01 7.3E-01 3.8E-10 9.0E-10 3.E-10 7.E-10 9.E-10 -- -- 2.7E-09 6.3E-09 -- -- --
RM 8.5 East Naphthalene 1.5E+02 ug/kg -- -- 7.1E-10 1.7E-09 -- -- -- 2.0E-02 2.0E-02 5.0E-09 1.2E-08 2.E-07 6.E-07 8.E-07
RM 8.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 9.2E+02 ug/kg 1.4E-02 1.4E-02 3.4E-09 1.0E-08 5.E-11 1.E-10 2.E-10 2.0E-02 2.0E-02 2.4E-08 7.2E-08 1.E-06 4.E-06 5.E-06
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 7.2E+01 ug/kg 2.0E+00 2.0E+00 3.7E-10 8.1E-10 7.E-10 2.E-09 2.E-09 2.0E-05 2.0E-05 2.6E-09 5.7E-09 1.E-04 3.E-04 4.E-04
RM 8.5 East Total PCB Congeners 4.6E+04 pg/g NA NA 2.4E-10 5.1E-10 NA NA -- NA NA 1.7E-09 3.6E-09 NA NA --
RM 8.5 East Total PCBs, Adjusted 4.5E+04 pg/g 2.0E+00 2.0E+00 2.3E-10 5.0E-10 5.E-10 1.E-09 1.E-09 2.0E-05 2.0E-05 1.6E-09 3.5E-09 8.E-05 2.E-04 3.E-04
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 9.4E-01 pg/g 1.3E+05 1.3E+05 1.0E-15 1.1E-14 1.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 7.3E-15 7.4E-14 7.E-06 7.E-05 8.E-05
RM 8.5 East Total PCB TEQ 5.9E-01 pg/g 1.3E+05 1.3E+05 3.1E-15 6.6E-15 4.E-10 9.E-10 1.E-09 1.0E-09 1.0E-09 2.1E-14 4.6E-14 2.E-05 5.E-05 7.E-05
RM 8.5 East Total TEQ -- pg/g -- -- -- -- 5.E-10 2.E-09 3.E-09 -- -- -- -- 3.E-05 1.E-04 1.E-04
RM 8.5 East Pesticides
RM 8.5 East Aldrin 4.1E-02 ug/kg 1.7E+01 1.7E+01 1.5E-13 4.6E-13 3.E-12 8.E-12 1.E-11 3.0E-05 3.0E-05 1.1E-12 3.2E-12 4.E-08 1.E-07 1.E-07
RM 8.5 East Dieldrin 4.4E-01 ug/kg 1.6E+01 1.6E+01 1.6E-12 4.9E-12 3.E-11 8.E-11 1.E-10 5.0E-05 5.0E-05 1.1E-11 3.4E-11 2.E-07 7.E-07 9.E-07
RM 8.5 East Total DDT 2.3E+00 ug/kg 3.4E-01 3.4E-01 2.5E-12 2.6E-11 9.E-13 9.E-12 1.E-11 5.0E-04 5.0E-04 1.8E-11 1.8E-10 4.E-08 4.E-07 4.E-07
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 9 West Metals
RM 9 West Arsenic 5.0E+00 mg/kg 1.5E+00 1.5E+00 5.5E-09 5.5E-08 8.E-09 8.E-08 9.E-08 3.0E-04 3.0E-04 3.8E-08 3.9E-07 1.E-04 1.E-03 1.E-03
RM 9 West Lead 9.7E+01 mg/kg NL NL 0.0E+00 1.1E-06 NL NL -- NL NL 0.0E+00 7.6E-06 NL NL --
RM 9 West Mercury 2.3E-01 mg/kg -- -- 0.0E+00 2.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-08 0.E+00 6.E-05 6.E-05
RM 9 West Thallium 1.5E+01 mg/kg -- -- 0.0E+00 1.7E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-06 0.E+00 2.E-02 2.E-02
RM 9 West Butyltins
RM 9 West Tributyltin ion 1.7E+01 ug/kg -- -- 6.1E-11 1.9E-10 -- -- -- 3.0E-04 3.0E-04 4.3E-10 1.3E-09 1.E-06 4.E-06 6.E-06
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene 3.2E+02 ug/kg 7.3E-01 7.3E-01 1.5E-09 3.5E-09 1.E-09 3.E-09 4.E-09 -- -- 1.1E-08 2.5E-08 -- -- --
RM 9 West Benzo(a)pyrene 1.9E+02 ug/kg 7.3E+00 7.3E+00 9.2E-10 2.2E-09 7.E-09 2.E-08 2.E-08 -- -- 6.5E-09 1.5E-08 -- -- --
RM 9 West Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.5E-09 3.4E-09 1.E-09 2.E-09 4.E-09 -- -- 1.0E-08 2.4E-08 -- -- --
RM 9 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 5.5E-10 1.3E-09 4.E-11 9.E-11 1.E-10 -- -- 3.8E-09 8.9E-09 -- -- --
RM 9 West Dibenzo(a,h)anthracene 4.8E+01 ug/kg 7.3E+00 7.3E+00 2.3E-10 5.3E-10 2.E-09 4.E-09 6.E-09 -- -- 1.6E-09 3.7E-09 -- -- --
RM 9 West Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 5.7E-10 1.3E-09 4.E-10 1.E-09 1.E-09 -- -- 4.0E-09 9.3E-09 -- -- --
RM 9 West Naphthalene 2.5E+01 ug/kg -- -- 1.2E-10 2.8E-10 -- -- -- 2.0E-02 2.0E-02 8.4E-10 2.0E-09 4.E-08 1.E-07 1.E-07
RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 3.E-08 4.E-08 -- -- -- -- -- -- --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 4.4E+02 ug/kg 1.4E-02 1.4E-02 1.6E-09 5.0E-09 2.E-11 7.E-11 9.E-11 2.0E-02 2.0E-02 1.1E-08 3.5E-08 6.E-07 2.E-06 2.E-06
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 1.3E+03 ug/kg 2.0E+00 2.0E+00 6.6E-09 1.4E-08 1.E-08 3.E-08 4.E-08 2.0E-05 2.0E-05 4.6E-08 1.0E-07 2.E-03 5.E-03 7.E-03
RM 9 West Total PCB Congeners 1.8E+06 pg/g NA NA 9.1E-09 2.0E-08 NA NA -- NA NA 6.4E-08 1.4E-07 NA NA --
RM 9 West Total PCBs, Adjusted 1.7E+06 pg/g 2.0E+00 2.0E+00 8.6E-09 1.9E-08 2.E-08 4.E-08 5.E-08 2.0E-05 2.0E-05 6.0E-08 1.3E-07 3.E-03 7.E-03 1.E-02
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 6.0E+00 pg/g 1.3E+05 1.3E+05 6.6E-15 6.7E-14 9.E-10 9.E-09 1.E-08 1.0E-09 1.0E-09 4.6E-14 4.7E-13 5.E-05 5.E-04 5.E-04
RM 9 West Total PCB TEQ 3.2E+01 pg/g 1.3E+05 1.3E+05 1.7E-13 3.6E-13 2.E-08 5.E-08 7.E-08 1.0E-09 1.0E-09 1.2E-12 2.5E-12 1.E-03 3.E-03 4.E-03
RM 9 West Total TEQ -- pg/g -- -- -- -- 2.E-08 6.E-08 8.E-08 -- -- -- -- 1.E-03 3.E-03 4.E-03
RM 9 West Pesticides
RM 9 West Aldrin 1.4E+00 ug/kg 1.7E+01 1.7E+01 5.2E-12 1.6E-11 9.E-11 3.E-10 4.E-10 3.0E-05 3.0E-05 3.7E-11 1.1E-10 1.E-06 4.E-06 5.E-06
RM 9 West Dieldrin 6.3E-01 ug/kg 1.6E+01 1.6E+01 2.3E-12 7.0E-12 4.E-11 1.E-10 1.E-10 5.0E-05 5.0E-05 1.6E-11 4.9E-11 3.E-07 1.E-06 1.E-06
RM 9 West Total DDT 9.9E+00 ug/kg 3.4E-01 3.4E-01 1.1E-11 1.1E-10 4.E-12 4.E-11 4.E-11 5.0E-04 5.0E-04 7.7E-11 7.7E-10 2.E-07 2.E-06 2.E-06
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9 West Conventionals
RM 9 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 9 East Metals
RM 9 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 5.3E-09 5.4E-08 8.E-09 8.E-08 9.E-08 3.0E-04 3.0E-04 3.7E-08 3.8E-07 1.E-04 1.E-03 1.E-03
RM 9 East Lead 3.5E+01 mg/kg NL NL 0.0E+00 3.9E-07 NL NL -- NL NL 0.0E+00 2.7E-06 NL NL --
RM 9 East Mercury 6.1E-02 mg/kg -- -- 0.0E+00 6.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.8E-09 0.E+00 2.E-05 2.E-05
RM 9 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 6.7E-11 1.6E-10 5.E-11 1.E-10 2.E-10 -- -- 4.7E-10 1.1E-09 -- -- --
RM 9 East Benzo(a)pyrene 1.7E+01 ug/kg 7.3E+00 7.3E+00 8.4E-11 2.0E-10 6.E-10 1.E-09 2.E-09 -- -- 5.9E-10 1.4E-09 -- -- --
RM 9 East Benzo(b)fluoranthene 2.4E+01 ug/kg 7.3E-01 7.3E-01 1.1E-10 2.7E-10 8.E-11 2.E-10 3.E-10 -- -- 8.0E-10 1.9E-09 -- -- --
RM 9 East Benzo(k)fluoranthene 1.1E+01 ug/kg 7.3E-02 7.3E-02 5.1E-11 1.2E-10 4.E-12 9.E-12 1.E-11 -- -- 3.6E-10 8.3E-10 -- -- --
RM 9 East Dibenzo(a,h)anthracene 2.9E+00 ug/kg 7.3E+00 7.3E+00 1.4E-11 3.3E-11 1.E-10 2.E-10 3.E-10 -- -- 9.8E-11 2.3E-10 -- -- --
RM 9 East Indeno(1,2,3-cd)pyrene 1.4E+01 ug/kg 7.3E-01 7.3E-01 6.9E-11 1.6E-10 5.E-11 1.E-10 2.E-10 -- -- 4.8E-10 1.1E-09 -- -- --
RM 9 East Naphthalene 8.9E+00 ug/kg -- -- 4.3E-11 1.0E-10 -- -- -- 2.0E-02 2.0E-02 3.0E-10 7.0E-10 1.E-08 3.E-08 5.E-08
RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-10 2.E-09 3.E-09 -- -- -- -- -- -- --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 1.5E+03 ug/kg 1.4E-02 1.4E-02 5.5E-09 1.7E-08 8.E-11 2.E-10 3.E-10 2.0E-02 2.0E-02 3.9E-08 1.2E-07 2.E-06 6.E-06 8.E-06
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 1.0E+02 ug/kg 2.0E+00 2.0E+00 5.2E-10 1.1E-09 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 3.6E-09 7.9E-09 2.E-04 4.E-04 6.E-04
RM 9 East Total PCB Congeners 1.1E+05 pg/g NA NA 5.6E-10 1.2E-09 NA NA -- NA NA 3.9E-09 8.4E-09 NA NA --
RM 9 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 5.4E-10 1.2E-09 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 3.8E-09 8.2E-09 2.E-04 4.E-04 6.E-04
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.3E+05 2.4E-16 2.4E-15 3.E-11 3.E-10 3.E-10 1.0E-09 1.0E-09 1.7E-15 1.7E-14 2.E-06 2.E-05 2.E-05
RM 9 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 3.3E-15 7.1E-15 4.E-10 9.E-10 1.E-09 1.0E-09 1.0E-09 2.3E-14 4.9E-14 2.E-05 5.E-05 7.E-05
RM 9 East Total TEQ -- pg/g -- -- -- -- 5.E-10 1.E-09 2.E-09 -- -- -- -- 2.E-05 7.E-05 9.E-05
RM 9 East Pesticides
RM 9 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 9 East Dieldrin 2.6E-01 ug/kg 1.6E+01 1.6E+01 9.6E-13 2.9E-12 2.E-11 5.E-11 6.E-11 5.0E-05 5.0E-05 6.7E-12 2.0E-11 1.E-07 4.E-07 5.E-07
RM 9 East Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 2.1E-12 2.2E-11 7.E-13 7.E-12 8.E-12 5.0E-04 5.0E-04 1.5E-11 1.5E-10 3.E-08 3.E-07 3.E-07
RM 9 East Conventionals
RM 9 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 9.5 West Metals
RM 9.5 West Arsenic 4.5E+00 mg/kg 1.5E+00 1.5E+00 5.0E-09 5.0E-08 7.E-09 8.E-08 8.E-08 3.0E-04 3.0E-04 3.5E-08 3.5E-07 1.E-04 1.E-03 1.E-03
RM 9.5 West Lead 3.7E+01 mg/kg NL NL 0.0E+00 4.1E-07 NL NL -- NL NL 0.0E+00 2.9E-06 NL NL --
RM 9.5 West Mercury 7.5E-02 mg/kg -- -- 0.0E+00 8.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.9E-09 0.E+00 2.E-05 2.E-05
RM 9.5 West Thallium 1.0E-01 mg/kg -- -- 0.0E+00 1.1E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.9E-09 0.E+00 1.E-04 1.E-04
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 1.0E+01 ug/kg -- -- 3.7E-11 1.1E-10 -- -- -- 3.0E-04 3.0E-04 2.6E-10 7.8E-10 9.E-07 3.E-06 3.E-06
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 1.2E-09 2.9E-09 9.E-10 2.E-09 3.E-09 -- -- 8.6E-09 2.0E-08 -- -- --
RM 9.5 West Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.7E-09 4.0E-09 1.E-08 3.E-08 4.E-08 -- -- 1.2E-08 2.8E-08 -- -- --
RM 9.5 West Benzo(b)fluoranthene 5.3E+02 ug/kg 7.3E-01 7.3E-01 2.5E-09 5.9E-09 2.E-09 4.E-09 6.E-09 -- -- 1.8E-08 4.1E-08 -- -- --
RM 9.5 West Benzo(k)fluoranthene 2.4E+02 ug/kg 7.3E-02 7.3E-02 1.1E-09 2.6E-09 8.E-11 2.E-10 3.E-10 -- -- 7.9E-09 1.9E-08 -- -- --
RM 9.5 West Dibenzo(a,h)anthracene 9.1E+01 ug/kg 7.3E+00 7.3E+00 4.4E-10 1.0E-09 3.E-09 7.E-09 1.E-08 -- -- 3.1E-09 7.1E-09 -- -- --
RM 9.5 West Indeno(1,2,3-cd)pyrene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.4E-09 3.3E-09 1.E-09 2.E-09 3.E-09 -- -- 1.0E-08 2.3E-08 -- -- --
RM 9.5 West Naphthalene 1.7E+02 ug/kg -- -- 8.0E-10 1.9E-09 -- -- -- 2.0E-02 2.0E-02 5.6E-09 1.3E-08 3.E-07 7.E-07 9.E-07
RM 9.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 5.E-08 7.E-08 -- -- -- -- -- -- --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 2.4E+03 ug/kg 1.4E-02 1.4E-02 8.7E-09 2.6E-08 1.E-10 4.E-10 5.E-10 2.0E-02 2.0E-02 6.1E-08 1.8E-07 3.E-06 9.E-06 1.E-05
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 3.0E+02 ug/kg 2.0E+00 2.0E+00 1.6E-09 3.4E-09 3.E-09 7.E-09 1.E-08 2.0E-05 2.0E-05 1.1E-08 2.4E-08 5.E-04 1.E-03 2.E-03
RM 9.5 West Total PCB Congeners 5.0E+05 pg/g NA NA 2.6E-09 5.6E-09 NA NA -- NA NA 1.8E-08 3.9E-08 NA NA --
RM 9.5 West Total PCBs, Adjusted 4.9E+05 pg/g 2.0E+00 2.0E+00 2.5E-09 5.5E-09 5.E-09 1.E-08 2.E-08 2.0E-05 2.0E-05 1.8E-08 3.8E-08 9.E-04 2.E-03 3.E-03
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 1.8E-14 1.8E-13 2.E-09 2.E-08 3.E-08 1.0E-09 1.0E-09 1.3E-13 1.3E-12 1.E-04 1.E-03 1.E-03
RM 9.5 West Total PCB TEQ 4.8E+00 pg/g 1.3E+05 1.3E+05 2.5E-14 5.3E-14 3.E-09 7.E-09 1.E-08 1.0E-09 1.0E-09 1.7E-13 3.7E-13 2.E-04 4.E-04 5.E-04
RM 9.5 West Total TEQ -- pg/g -- -- -- -- 6.E-09 3.E-08 4.E-08 -- -- -- -- 3.E-04 2.E-03 2.E-03
RM 9.5 West Pesticides
RM 9.5 West Aldrin 2.8E+00 ug/kg 1.7E+01 1.7E+01 1.0E-11 3.1E-11 2.E-10 5.E-10 7.E-10 3.0E-05 3.0E-05 7.2E-11 2.2E-10 2.E-06 7.E-06 1.E-05
RM 9.5 West Dieldrin 4.9E+00 ug/kg 1.6E+01 1.6E+01 1.8E-11 5.4E-11 3.E-10 9.E-10 1.E-09 5.0E-05 5.0E-05 1.3E-10 3.8E-10 3.E-06 8.E-06 1.E-05
RM 9.5 West Total DDT 4.5E+00 ug/kg 3.4E-01 3.4E-01 5.0E-12 5.1E-11 2.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 3.5E-11 3.5E-10 7.E-08 7.E-07 8.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 9.5 East Metals
RM 9.5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 4.0E-09 4.1E-08 6.E-09 6.E-08 7.E-08 3.0E-04 3.0E-04 2.8E-08 2.9E-07 9.E-05 1.E-03 1.E-03
RM 9.5 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 2.2E-07 NL NL -- NL NL 0.0E+00 1.5E-06 NL NL --
RM 9.5 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.6E-09 0.E+00 3.E-05 3.E-05
RM 9.5 East Thallium 1.0E-01 mg/kg -- -- 0.0E+00 1.1E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.9E-09 0.E+00 1.E-04 1.E-04
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 3.6E+00 ug/kg -- -- 1.3E-11 4.0E-11 -- -- -- 3.0E-04 3.0E-04 9.3E-11 2.8E-10 3.E-07 9.E-07 1.E-06
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene 3.0E+01 ug/kg 7.3E-01 7.3E-01 1.4E-10 3.4E-10 1.E-10 2.E-10 4.E-10 -- -- 1.0E-09 2.4E-09 -- -- --
RM 9.5 East Benzo(a)pyrene 3.4E+01 ug/kg 7.3E+00 7.3E+00 1.6E-10 3.8E-10 1.E-09 3.E-09 4.E-09 -- -- 1.2E-09 2.7E-09 -- -- --
RM 9.5 East Benzo(b)fluoranthene 4.0E+01 ug/kg 7.3E-01 7.3E-01 1.9E-10 4.5E-10 1.E-10 3.E-10 5.E-10 -- -- 1.3E-09 3.1E-09 -- -- --
RM 9.5 East Benzo(k)fluoranthene 2.4E+01 ug/kg 7.3E-02 7.3E-02 1.1E-10 2.7E-10 8.E-12 2.E-11 3.E-11 -- -- 8.0E-10 1.9E-09 -- -- --
RM 9.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 4.4E-11 1.0E-10 3.E-10 7.E-10 1.E-09 -- -- 3.1E-10 7.2E-10 -- -- --
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 East Indeno(1,2,3-cd)pyrene 2.7E+01 ug/kg 7.3E-01 7.3E-01 1.3E-10 3.1E-10 1.E-10 2.E-10 3.E-10 -- -- 9.2E-10 2.1E-09 -- -- --
RM 9.5 East Naphthalene 4.8E+00 ug/kg -- -- 2.3E-11 5.4E-11 -- -- -- 2.0E-02 2.0E-02 1.6E-10 3.8E-10 8.E-09 2.E-08 3.E-08
RM 9.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 4.E-09 6.E-09 -- -- -- -- -- -- --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 2.6E+02 ug/kg 1.4E-02 1.4E-02 9.5E-10 2.9E-09 1.E-11 4.E-11 5.E-11 2.0E-02 2.0E-02 6.7E-09 2.0E-08 3.E-07 1.E-06 1.E-06
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 5.6E+01 ug/kg 2.0E+00 2.0E+00 2.9E-10 6.3E-10 6.E-10 1.E-09 2.E-09 2.0E-05 2.0E-05 2.0E-09 4.4E-09 1.E-04 2.E-04 3.E-04
RM 9.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 6.6E-11 1.4E-10 NA NA -- NA NA 4.6E-10 9.9E-10 NA NA --
RM 9.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 6.3E-11 1.4E-10 1.E-10 3.E-10 4.E-10 2.0E-05 2.0E-05 4.4E-10 9.5E-10 2.E-05 5.E-05 7.E-05
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 1.3E-15 1.3E-14 2.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 8.9E-15 9.0E-14 9.E-06 9.E-05 1.E-04
RM 9.5 East Total PCB TEQ 3.3E-01 pg/g 1.3E+05 1.3E+05 1.7E-15 3.7E-15 2.E-10 5.E-10 7.E-10 1.0E-09 1.0E-09 1.2E-14 2.6E-14 1.E-05 3.E-05 4.E-05
RM 9.5 East Total TEQ -- pg/g -- -- -- -- 4.E-10 2.E-09 3.E-09 -- -- -- -- 2.E-05 1.E-04 1.E-04
RM 9.5 East Pesticides
RM 9.5 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 1.7E-12 5.3E-12 3.E-11 9.E-11 1.E-10 3.0E-05 3.0E-05 1.2E-11 3.7E-11 4.E-07 1.E-06 2.E-06
RM 9.5 East Dieldrin 4.3E-02 ug/kg 1.6E+01 1.6E+01 1.6E-13 4.8E-13 3.E-12 8.E-12 1.E-11 5.0E-05 5.0E-05 1.1E-12 3.4E-12 2.E-08 7.E-08 9.E-08
RM 9.5 East Total DDT 1.6E+00 ug/kg 3.4E-01 3.4E-01 1.7E-12 1.7E-11 6.E-13 6.E-12 6.E-12 5.0E-04 5.0E-04 1.2E-11 1.2E-10 2.E-08 2.E-07 3.E-07
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-08
RM 10 West Metals
RM 10 West Arsenic 2.9E+01 mg/kg 1.5E+00 1.5E+00 3.2E-08 3.2E-07 5.E-08 5.E-07 5.E-07 3.0E-04 3.0E-04 2.2E-07 2.3E-06 7.E-04 8.E-03 8.E-03
RM 10 West Lead 1.3E+02 mg/kg NL NL 0.0E+00 1.4E-06 NL NL -- NL NL 0.0E+00 1.0E-05 NL NL --
RM 10 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.6E-09 0.E+00 3.E-05 3.E-05
RM 10 West Thallium 1.1E-01 mg/kg -- -- 0.0E+00 1.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.5E-09 0.E+00 1.E-04 1.E-04
RM 10 West Butyltins
RM 10 West Tributyltin ion 3.4E+00 ug/kg -- -- 1.3E-11 3.8E-11 -- -- -- 3.0E-04 3.0E-04 8.8E-11 2.7E-10 3.E-07 9.E-07 1.E-06
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene 3.2E+02 ug/kg 7.3E-01 7.3E-01 1.5E-09 3.6E-09 1.E-09 3.E-09 4.E-09 -- -- 1.1E-08 2.5E-08 -- -- --
RM 10 West Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 1.6E-09 3.8E-09 1.E-08 3.E-08 4.E-08 -- -- 1.1E-08 2.7E-08 -- -- --
RM 10 West Benzo(b)fluoranthene 4.3E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 4.8E-09 2.E-09 4.E-09 5.E-09 -- -- 1.4E-08 3.4E-08 -- -- --
RM 10 West Benzo(k)fluoranthene 1.8E+02 ug/kg 7.3E-02 7.3E-02 8.9E-10 2.1E-09 6.E-11 2.E-10 2.E-10 -- -- 6.2E-09 1.4E-08 -- -- --
RM 10 West Dibenzo(a,h)anthracene 7.5E+01 ug/kg 7.3E+00 7.3E+00 3.6E-10 8.4E-10 3.E-09 6.E-09 9.E-09 -- -- 2.5E-09 5.9E-09 -- -- --
RM 10 West Indeno(1,2,3-cd)pyrene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.5E-09 3.4E-09 1.E-09 2.E-09 4.E-09 -- -- 1.0E-08 2.4E-08 -- -- --
RM 10 West Naphthalene 5.9E+01 ug/kg -- -- 2.8E-10 6.5E-10 -- -- -- 2.0E-02 2.0E-02 2.0E-09 4.6E-09 1.E-07 2.E-07 3.E-07
RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 4.E-08 6.E-08 -- -- -- -- -- -- --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 6.7E-10 2.0E-09 9.E-12 3.E-11 4.E-11 2.0E-02 2.0E-02 4.7E-09 1.4E-08 2.E-07 7.E-07 9.E-07
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 4.4E+02 ug/kg 2.0E+00 2.0E+00 2.3E-09 5.0E-09 5.E-09 1.E-08 1.E-08 2.0E-05 2.0E-05 1.6E-08 3.5E-08 8.E-04 2.E-03 3.E-03
RM 10 West Total PCB Congeners 3.4E+05 pg/g NA NA 1.7E-09 3.8E-09 NA NA -- NA NA 1.2E-08 2.6E-08 NA NA --
RM 10 West Total PCBs, Adjusted 3.3E+05 pg/g 2.0E+00 2.0E+00 1.7E-09 3.7E-09 3.E-09 7.E-09 1.E-08 2.0E-05 2.0E-05 1.2E-08 2.6E-08 6.E-04 1.E-03 2.E-03
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 9.9E+00 pg/g 1.3E+05 1.3E+05 1.1E-14 1.1E-13 1.E-09 1.E-08 2.E-08 1.0E-09 1.0E-09 7.7E-14 7.7E-13 8.E-05 8.E-04 9.E-04
RM 10 West Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 1.5E-14 3.3E-14 2.E-09 4.E-09 6.E-09 1.0E-09 1.0E-09 1.1E-13 2.3E-13 1.E-04 2.E-04 3.E-04
RM 10 West Total TEQ -- pg/g -- -- -- -- 3.E-09 2.E-08 2.E-08 -- -- -- -- 2.E-04 1.E-03 1.E-03
RM 10 West Pesticides
RM 10 West Aldrin 5.0E-01 ug/kg 1.7E+01 1.7E+01 1.9E-12 5.6E-12 3.E-11 1.E-10 1.E-10 3.0E-05 3.0E-05 1.3E-11 3.9E-11 4.E-07 1.E-06 2.E-06
RM 10 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10 West Total DDT 6.7E+00 ug/kg 3.4E-01 3.4E-01 7.4E-12 7.5E-11 3.E-12 3.E-11 3.E-11 5.0E-04 5.0E-04 5.2E-11 5.2E-10 1.E-07 1.E-06 1.E-06
RM 10 West Conventionals
RM 10 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-07
RM 10 East Metals
RM 10 East Arsenic 3.5E+00 mg/kg 1.5E+00 1.5E+00 3.9E-09 3.9E-08 6.E-09 6.E-08 6.E-08 3.0E-04 3.0E-04 2.7E-08 2.7E-07 9.E-05 9.E-04 1.E-03
RM 10 East Lead 2.1E+01 mg/kg NL NL 0.0E+00 2.4E-07 NL NL -- NL NL 0.0E+00 1.7E-06 NL NL --
RM 10 East Mercury 9.0E-02 mg/kg -- -- 0.0E+00 1.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.0E-09 0.E+00 2.E-05 2.E-05
RM 10 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene 2.7E+02 ug/kg 7.3E-01 7.3E-01 1.3E-09 3.1E-09 1.E-09 2.E-09 3.E-09 -- -- 9.2E-09 2.1E-08 -- -- --
RM 10 East Benzo(a)pyrene 3.5E+02 ug/kg 7.3E+00 7.3E+00 1.7E-09 3.9E-09 1.E-08 3.E-08 4.E-08 -- -- 1.2E-08 2.7E-08 -- -- --
RM 10 East Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 1.9E-09 4.5E-09 1.E-09 3.E-09 5.E-09 -- -- 1.4E-08 3.2E-08 -- -- --
RM 10 East Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 4.9E-10 1.2E-09 4.E-11 8.E-11 1.E-10 -- -- 3.5E-09 8.1E-09 -- -- --
RM 10 East Dibenzo(a,h)anthracene 5.2E+01 ug/kg 7.3E+00 7.3E+00 2.5E-10 5.8E-10 2.E-09 4.E-09 6.E-09 -- -- 1.7E-09 4.1E-09 -- -- --
RM 10 East Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 1.3E-09 3.1E-09 1.E-09 2.E-09 3.E-09 -- -- 9.3E-09 2.2E-08 -- -- --
RM 10 East Naphthalene 2.2E+01 ug/kg -- -- 1.1E-10 2.5E-10 -- -- -- 2.0E-02 2.0E-02 7.5E-10 1.7E-09 4.E-08 9.E-08 1.E-07
RM 10 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 4.E-08 6.E-08 -- -- -- -- -- -- --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.9E+02 ug/kg 1.4E-02 1.4E-02 7.1E-10 2.1E-09 1.E-11 3.E-11 4.E-11 2.0E-02 2.0E-02 4.9E-09 1.5E-08 2.E-07 7.E-07 1.E-06
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 4.8E+01 ug/kg 2.0E+00 2.0E+00 2.5E-10 5.4E-10 5.E-10 1.E-09 2.E-09 2.0E-05 2.0E-05 1.7E-09 3.8E-09 9.E-05 2.E-04 3.E-04
RM 10 East Total PCB Congeners 3.8E+04 pg/g NA NA 2.0E-10 4.3E-10 NA NA -- NA NA 1.4E-09 3.0E-09 NA NA --
RM 10 East Total PCBs, Adjusted 3.7E+04 pg/g 2.0E+00 2.0E+00 1.9E-10 4.1E-10 4.E-10 8.E-10 1.E-09 2.0E-05 2.0E-05 1.3E-09 2.9E-09 7.E-05 1.E-04 2.E-04
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 1.3E+05 6.0E-16 6.1E-15 8.E-11 8.E-10 9.E-10 1.0E-09 1.0E-09 4.2E-15 4.3E-14 4.E-06 4.E-05 5.E-05
RM 10 East Total PCB TEQ 8.0E-01 pg/g 1.3E+05 1.3E+05 4.2E-15 9.0E-15 5.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 2.9E-14 6.3E-14 3.E-05 6.E-05 9.E-05
RM 10 East Total TEQ -- pg/g -- -- -- -- 6.E-10 2.E-09 3.E-09 -- -- -- -- 3.E-05 1.E-04 1.E-04
RM 10 East Pesticides
RM 10 East Aldrin 8.3E-02 ug/kg 1.7E+01 1.7E+01 3.1E-13 9.3E-13 5.E-12 2.E-11 2.E-11 3.0E-05 3.0E-05 2.1E-12 6.5E-12 7.E-08 2.E-07 3.E-07
RM 10 East Dieldrin 9.4E-02 ug/kg 1.6E+01 1.6E+01 3.5E-13 1.0E-12 6.E-12 2.E-11 2.E-11 5.0E-05 5.0E-05 2.4E-12 7.3E-12 5.E-08 1.E-07 2.E-07
RM 10 East Total DDT 7.7E-01 ug/kg 3.4E-01 3.4E-01 8.6E-13 8.7E-12 3.E-13 3.E-12 3.E-12 5.0E-04 5.0E-04 6.0E-12 6.1E-11 1.E-08 1.E-07 1.E-07

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 32 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 East Conventionals
RM 10 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 10.5 West Metals
RM 10.5 West Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 5.2E-09 5.2E-08 8.E-09 8.E-08 9.E-08 3.0E-04 3.0E-04 3.6E-08 3.7E-07 1.E-04 1.E-03 1.E-03
RM 10.5 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.6E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 10.5 West Mercury 7.7E-02 mg/kg -- -- 0.0E+00 8.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.0E-09 0.E+00 2.E-05 2.E-05
RM 10.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene 6.1E+01 ug/kg 7.3E-01 7.3E-01 2.9E-10 6.8E-10 2.E-10 5.E-10 7.E-10 -- -- 2.0E-09 4.8E-09 -- -- --
RM 10.5 West Benzo(a)pyrene 4.8E+01 ug/kg 7.3E+00 7.3E+00 2.3E-10 5.4E-10 2.E-09 4.E-09 6.E-09 -- -- 1.6E-09 3.8E-09 -- -- --
RM 10.5 West Benzo(b)fluoranthene 6.8E+01 ug/kg 7.3E-01 7.3E-01 3.3E-10 7.6E-10 2.E-10 6.E-10 8.E-10 -- -- 2.3E-09 5.3E-09 -- -- --
RM 10.5 West Benzo(k)fluoranthene 2.0E+01 ug/kg 7.3E-02 7.3E-02 9.7E-11 2.3E-10 7.E-12 2.E-11 2.E-11 -- -- 6.8E-10 1.6E-09 -- -- --
RM 10.5 West Dibenzo(a,h)anthracene 7.9E+00 ug/kg 7.3E+00 7.3E+00 3.8E-11 8.8E-11 3.E-10 6.E-10 9.E-10 -- -- 2.7E-10 6.2E-10 -- -- --
RM 10.5 West Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 7.3E-01 1.8E-10 4.2E-10 1.E-10 3.E-10 4.E-10 -- -- 1.3E-09 2.9E-09 -- -- --
RM 10.5 West Naphthalene 2.6E+02 ug/kg -- -- 1.2E-09 2.9E-09 -- -- -- 2.0E-02 2.0E-02 8.7E-09 2.0E-08 4.E-07 1.E-06 1.E-06
RM 10.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 6.E-09 8.E-09 -- -- -- -- -- -- --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 2.5E+02 ug/kg 1.4E-02 1.4E-02 9.0E-10 2.7E-09 1.E-11 4.E-11 5.E-11 2.0E-02 2.0E-02 6.3E-09 1.9E-08 3.E-07 1.E-06 1.E-06
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.9E+01 ug/kg 2.0E+00 2.0E+00 2.0E-10 4.4E-10 4.E-10 9.E-10 1.E-09 2.0E-05 2.0E-05 1.4E-09 3.1E-09 7.E-05 2.E-04 2.E-04
RM 10.5 West Total PCB Congeners 3.1E+04 pg/g NA NA 1.6E-10 3.4E-10 NA NA -- NA NA 1.1E-09 2.4E-09 NA NA --
RM 10.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 1.5E-10 3.2E-10 3.E-10 6.E-10 9.E-10 2.0E-05 2.0E-05 1.0E-09 2.3E-09 5.E-05 1.E-04 2.E-04
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 3.6E-15 7.7E-15 5.E-10 1.E-09 1.E-09 1.0E-09 1.0E-09 2.5E-14 5.4E-14 2.E-05 5.E-05 8.E-05
RM 10.5 West Total TEQ -- pg/g -- -- -- -- 5.E-10 1.E-09 1.E-09 -- -- -- -- 2.E-05 5.E-05 8.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 9.3E-01 ug/kg 1.7E+01 1.7E+01 3.4E-12 1.0E-11 6.E-11 2.E-10 2.E-10 3.0E-05 3.0E-05 2.4E-11 7.3E-11 8.E-07 2.E-06 3.E-06
RM 10.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 West Total DDT 2.7E+00 ug/kg 3.4E-01 3.4E-01 2.9E-12 3.0E-11 1.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 2.1E-11 2.1E-10 4.E-08 4.E-07 5.E-07
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 10.5 East Metals
RM 10.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 3.7E-09 3.7E-08 6.E-09 6.E-08 6.E-08 3.0E-04 3.0E-04 2.6E-08 2.6E-07 9.E-05 9.E-04 1.E-03
RM 10.5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.5E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 10.5 East Mercury 7.4E-02 mg/kg -- -- 0.0E+00 8.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.8E-09 0.E+00 2.E-05 2.E-05
RM 10.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene 1.0E+02 ug/kg 7.3E-01 7.3E-01 4.9E-10 1.1E-09 4.E-10 8.E-10 1.E-09 -- -- 3.4E-09 7.9E-09 -- -- --
RM 10.5 East Benzo(a)pyrene 7.1E+01 ug/kg 7.3E+00 7.3E+00 3.4E-10 7.9E-10 2.E-09 6.E-09 8.E-09 -- -- 2.4E-09 5.5E-09 -- -- --
RM 10.5 East Benzo(b)fluoranthene 1.1E+02 ug/kg 7.3E-01 7.3E-01 5.3E-10 1.2E-09 4.E-10 9.E-10 1.E-09 -- -- 3.7E-09 8.7E-09 -- -- --
RM 10.5 East Benzo(k)fluoranthene 7.2E+01 ug/kg 7.3E-02 7.3E-02 3.4E-10 8.0E-10 3.E-11 6.E-11 8.E-11 -- -- 2.4E-09 5.6E-09 -- -- --
RM 10.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 4.4E-11 1.0E-10 3.E-10 8.E-10 1.E-09 -- -- 3.1E-10 7.2E-10 -- -- --
RM 10.5 East Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 2.2E-10 5.2E-10 2.E-10 4.E-10 5.E-10 -- -- 1.6E-09 3.7E-09 -- -- --
RM 10.5 East Naphthalene 5.2E+00 ug/kg -- -- 2.5E-11 5.8E-11 -- -- -- 2.0E-02 2.0E-02 1.7E-10 4.1E-10 9.E-09 2.E-08 3.E-08
RM 10.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 9.E-09 1.E-08 -- -- -- -- -- -- --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 4.1E-10 1.2E-09 6.E-12 2.E-11 2.E-11 2.0E-02 2.0E-02 2.8E-09 8.6E-09 1.E-07 4.E-07 6.E-07
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 1.5E+02 ug/kg 2.0E+00 2.0E+00 8.0E-10 1.7E-09 2.E-09 3.E-09 5.E-09 2.0E-05 2.0E-05 5.6E-09 1.2E-08 3.E-04 6.E-04 9.E-04
RM 10.5 East Total PCB Congeners 4.2E+04 pg/g NA NA 2.2E-10 4.7E-10 NA NA -- NA NA 1.5E-09 3.3E-09 NA NA --
RM 10.5 East Total PCBs, Adjusted 4.1E+04 pg/g 2.0E+00 2.0E+00 2.1E-10 4.6E-10 4.E-10 9.E-10 1.E-09 2.0E-05 2.0E-05 1.5E-09 3.2E-09 7.E-05 2.E-04 2.E-04
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 East Total PCB TEQ 3.9E-01 pg/g 1.3E+05 1.3E+05 2.0E-15 4.3E-15 3.E-10 6.E-10 8.E-10 1.0E-09 1.0E-09 1.4E-14 3.0E-14 1.E-05 3.E-05 4.E-05
RM 10.5 East Total TEQ -- pg/g -- -- -- -- 3.E-10 6.E-10 8.E-10 -- -- -- -- 1.E-05 3.E-05 4.E-05
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 10.5 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 East Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.3E-11 1.3E-10 5.E-12 5.E-11 5.E-11 5.0E-04 5.0E-04 9.4E-11 9.4E-10 2.E-07 2.E-06 2.E-06
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-08
RM 11 West Metals
RM 11 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 4.0E-09 4.1E-08 6.E-09 6.E-08 7.E-08 3.0E-04 3.0E-04 2.8E-08 2.8E-07 9.E-05 9.E-04 1.E-03
RM 11 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 1.8E-07 NL NL -- NL NL 0.0E+00 1.3E-06 NL NL --
RM 11 West Mercury 6.9E-02 mg/kg -- -- 0.0E+00 7.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.4E-09 0.E+00 2.E-05 2.E-05
RM 11 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene 2.0E+02 ug/kg 7.3E-01 7.3E-01 9.5E-10 2.2E-09 7.E-10 2.E-09 2.E-09 -- -- 6.7E-09 1.6E-08 -- -- --
RM 11 West Benzo(a)pyrene 2.2E+02 ug/kg 7.3E+00 7.3E+00 1.0E-09 2.4E-09 8.E-09 2.E-08 3.E-08 -- -- 7.3E-09 1.7E-08 -- -- --
RM 11 West Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 4.8E-10 1.1E-09 4.E-10 8.E-10 1.E-09 -- -- 3.4E-09 7.9E-09 -- -- --
RM 11 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 5.0E-10 1.2E-09 4.E-11 9.E-11 1.E-10 -- -- 3.5E-09 8.2E-09 -- -- --
RM 11 West Dibenzo(a,h)anthracene 2.7E+01 ug/kg 7.3E+00 7.3E+00 1.3E-10 3.0E-10 9.E-10 2.E-09 3.E-09 -- -- 9.0E-10 2.1E-09 -- -- --
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 West Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 5.6E-10 1.3E-09 4.E-10 1.E-09 1.E-09 -- -- 3.9E-09 9.1E-09 -- -- --
RM 11 West Naphthalene 3.2E+02 ug/kg -- -- 1.5E-09 3.6E-09 -- -- -- 2.0E-02 2.0E-02 1.1E-08 2.5E-08 5.E-07 1.E-06 2.E-06
RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- -- -- --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 1.0E+03 ug/kg 1.4E-02 1.4E-02 3.8E-09 1.2E-08 5.E-11 2.E-10 2.E-10 2.0E-02 2.0E-02 2.7E-08 8.1E-08 1.E-06 4.E-06 5.E-06
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 3.5E+01 ug/kg 2.0E+00 2.0E+00 1.8E-10 3.9E-10 4.E-10 8.E-10 1.E-09 2.0E-05 2.0E-05 1.3E-09 2.7E-09 6.E-05 1.E-04 2.E-04
RM 11 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 11 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 West Dieldrin 2.5E+00 ug/kg 1.6E+01 1.6E+01 9.2E-12 2.8E-11 1.E-10 4.E-10 6.E-10 5.0E-05 5.0E-05 6.5E-11 2.0E-10 1.E-06 4.E-06 5.E-06
RM 11 West Total DDT 2.1E+00 ug/kg 3.4E-01 3.4E-01 2.3E-12 2.3E-11 8.E-13 8.E-12 9.E-12 5.0E-04 5.0E-04 1.6E-11 1.6E-10 3.E-08 3.E-07 4.E-07
RM 11 West Conventionals
RM 11 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 11 East Metals
RM 11 East Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 3.6E-09 3.6E-08 5.E-09 5.E-08 6.E-08 3.0E-04 3.0E-04 2.5E-08 2.5E-07 8.E-05 8.E-04 9.E-04
RM 11 East Lead 1.4E+02 mg/kg NL NL 0.0E+00 1.6E-06 NL NL -- NL NL 0.0E+00 1.1E-05 NL NL --
RM 11 East Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.5E-09 0.E+00 3.E-05 3.E-05
RM 11 East Thallium 7.2E-02 mg/kg -- -- 0.0E+00 8.0E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.6E-09 0.E+00 8.E-05 8.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 5.8E+00 ug/kg -- -- 2.1E-11 6.5E-11 -- -- -- 3.0E-04 3.0E-04 1.5E-10 4.5E-10 5.E-07 2.E-06 2.E-06
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene 1.6E+02 ug/kg 7.3E-01 7.3E-01 7.6E-10 1.8E-09 6.E-10 1.E-09 2.E-09 -- -- 5.3E-09 1.2E-08 -- -- --
RM 11 East Benzo(a)pyrene 1.2E+02 ug/kg 7.3E+00 7.3E+00 5.8E-10 1.3E-09 4.E-09 1.E-08 1.E-08 -- -- 4.0E-09 9.4E-09 -- -- --
RM 11 East Benzo(b)fluoranthene 2.5E+02 ug/kg 7.3E-01 7.3E-01 1.2E-09 2.8E-09 9.E-10 2.E-09 3.E-09 -- -- 8.4E-09 1.9E-08 -- -- --
RM 11 East Benzo(k)fluoranthene 9.4E+01 ug/kg 7.3E-02 7.3E-02 4.5E-10 1.1E-09 3.E-11 8.E-11 1.E-10 -- -- 3.2E-09 7.4E-09 -- -- --
RM 11 East Dibenzo(a,h)anthracene 2.0E+01 ug/kg 7.3E+00 7.3E+00 9.6E-11 2.2E-10 7.E-10 2.E-09 2.E-09 -- -- 6.7E-10 1.6E-09 -- -- --
RM 11 East Indeno(1,2,3-cd)pyrene 5.3E+01 ug/kg 7.3E-01 7.3E-01 2.6E-10 6.0E-10 2.E-10 4.E-10 6.E-10 -- -- 1.8E-09 4.2E-09 -- -- --
RM 11 East Naphthalene 3.0E+01 ug/kg -- -- 1.4E-10 3.4E-10 -- -- -- 2.0E-02 2.0E-02 1.0E-09 2.3E-09 5.E-08 1.E-07 2.E-07
RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-09 2.E-08 2.E-08 -- -- -- -- -- -- --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 5.2E-10 1.6E-09 7.E-12 2.E-11 3.E-11 2.0E-02 2.0E-02 3.6E-09 1.1E-08 2.E-07 5.E-07 7.E-07
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 3.8E+03 ug/kg 2.0E+00 2.0E+00 2.0E-08 4.3E-08 4.E-08 9.E-08 1.E-07 2.0E-05 2.0E-05 1.4E-07 3.0E-07 7.E-03 2.E-02 2.E-02
RM 11 East Total PCB Congeners 6.6E+06 pg/g NA NA 3.4E-08 7.4E-08 NA NA -- NA NA 2.4E-07 5.2E-07 NA NA --
RM 11 East Total PCBs, Adjusted 6.5E+06 pg/g 2.0E+00 2.0E+00 3.4E-08 7.3E-08 7.E-08 1.E-07 2.E-07 2.0E-05 2.0E-05 2.4E-07 5.1E-07 1.E-02 3.E-02 4.E-02
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 3.3E-15 3.4E-14 4.E-10 4.E-09 5.E-09 1.0E-09 1.0E-09 2.3E-14 2.4E-13 2.E-05 2.E-04 3.E-04
RM 11 East Total PCB TEQ 3.1E+01 pg/g 1.3E+05 1.3E+05 1.6E-13 3.5E-13 2.E-08 5.E-08 7.E-08 1.0E-09 1.0E-09 1.1E-12 2.4E-12 1.E-03 2.E-03 4.E-03
RM 11 East Total TEQ -- pg/g -- -- -- -- 2.E-08 5.E-08 7.E-08 -- -- -- -- 1.E-03 3.E-03 4.E-03
RM 11 East Pesticides
RM 11 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 11 East Total DDT 3.8E+02 ug/kg 3.4E-01 3.4E-01 4.2E-10 4.3E-09 1.E-10 1.E-09 2.E-09 5.0E-04 5.0E-04 3.0E-09 3.0E-08 6.E-06 6.E-05 7.E-05
RM 11 East Conventionals
RM 11 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 11.5 West Metals
RM 11.5 West Arsenic 3.5E+00 mg/kg 1.5E+00 1.5E+00 3.9E-09 3.9E-08 6.E-09 6.E-08 6.E-08 3.0E-04 3.0E-04 2.7E-08 2.7E-07 9.E-05 9.E-04 1.E-03
RM 11.5 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.4E-07 NL NL -- NL NL 0.0E+00 9.7E-07 NL NL --
RM 11.5 West Mercury 3.1E-02 mg/kg -- -- 0.0E+00 3.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.4E-09 0.E+00 8.E-06 8.E-06
RM 11.5 West Thallium 6.1E-02 mg/kg -- -- 0.0E+00 6.8E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.8E-09 0.E+00 7.E-05 7.E-05
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene 1.6E+01 ug/kg 7.3E-01 7.3E-01 7.7E-11 1.8E-10 6.E-11 1.E-10 2.E-10 -- -- 5.4E-10 1.3E-09 -- -- --
RM 11.5 West Benzo(a)pyrene 1.8E+01 ug/kg 7.3E+00 7.3E+00 8.6E-11 2.0E-10 6.E-10 1.E-09 2.E-09 -- -- 6.0E-10 1.4E-09 -- -- --
RM 11.5 West Benzo(b)fluoranthene 1.7E+01 ug/kg 7.3E-01 7.3E-01 8.2E-11 1.9E-10 6.E-11 1.E-10 2.E-10 -- -- 5.7E-10 1.3E-09 -- -- --
RM 11.5 West Benzo(k)fluoranthene 1.4E+01 ug/kg 7.3E-02 7.3E-02 6.7E-11 1.6E-10 5.E-12 1.E-11 2.E-11 -- -- 4.7E-10 1.1E-09 -- -- --
RM 11.5 West Dibenzo(a,h)anthracene 2.9E+00 ug/kg 7.3E+00 7.3E+00 1.4E-11 3.2E-11 1.E-10 2.E-10 3.E-10 -- -- 9.7E-11 2.3E-10 -- -- --
RM 11.5 West Indeno(1,2,3-cd)pyrene 1.4E+01 ug/kg 7.3E-01 7.3E-01 6.7E-11 1.6E-10 5.E-11 1.E-10 2.E-10 -- -- 4.7E-10 1.1E-09 -- -- --
RM 11.5 West Naphthalene 6.4E+00 ug/kg -- -- 3.1E-11 7.2E-11 -- -- -- 2.0E-02 2.0E-02 2.1E-10 5.0E-10 1.E-08 3.E-08 4.E-08
RM 11.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-10 2.E-09 3.E-09 -- -- -- -- -- -- --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 5.2E+02 ug/kg 1.4E-02 1.4E-02 1.9E-09 5.8E-09 3.E-11 8.E-11 1.E-10 2.0E-02 2.0E-02 1.3E-08 4.1E-08 7.E-07 2.E-06 3.E-06
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 2.4E+01 ug/kg 2.0E+00 2.0E+00 1.2E-10 2.7E-10 2.E-10 5.E-10 8.E-10 2.0E-05 2.0E-05 8.6E-10 1.9E-09 4.E-05 9.E-05 1.E-04
RM 11.5 West Total PCB Congeners 6.3E+04 pg/g NA NA 3.2E-10 7.0E-10 NA NA -- NA NA 2.3E-09 4.9E-09 NA NA --
RM 11.5 West Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 3.2E-10 6.9E-10 6.E-10 1.E-09 2.E-09 2.0E-05 2.0E-05 2.2E-09 4.8E-09 1.E-04 2.E-04 4.E-04
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.8E-01 pg/g 1.3E+05 1.3E+05 2.0E-16 2.0E-15 3.E-11 3.E-10 3.E-10 1.0E-09 1.0E-09 1.4E-15 1.4E-14 1.E-06 1.E-05 2.E-05
RM 11.5 West Total PCB TEQ 2.9E-01 pg/g 1.3E+05 1.3E+05 1.5E-15 3.3E-15 2.E-10 4.E-10 6.E-10 1.0E-09 1.0E-09 1.1E-14 2.3E-14 1.E-05 2.E-05 3.E-05
RM 11.5 West Total TEQ -- pg/g -- -- -- -- 2.E-10 7.E-10 9.E-10 -- -- -- -- 1.E-05 4.E-05 5.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11.5 West Dieldrin 9.0E-02 ug/kg 1.6E+01 1.6E+01 3.3E-13 1.0E-12 5.E-12 2.E-11 2.E-11 5.0E-05 5.0E-05 2.3E-12 7.0E-12 5.E-08 1.E-07 2.E-07
RM 11.5 West Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 2.1E-12 2.2E-11 7.E-13 7.E-12 8.E-12 5.0E-04 5.0E-04 1.5E-11 1.5E-10 3.E-08 3.E-07 3.E-07
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-08
RM 12 West Metals
RM 12 West Arsenic 3.9E+00 mg/kg 1.5E+00 1.5E+00 4.3E-09 4.3E-08 6.E-09 6.E-08 7.E-08 3.0E-04 3.0E-04 3.0E-08 3.0E-07 1.E-04 1.E-03 1.E-03
RM 12 West Lead 5.5E+01 mg/kg NL NL 0.0E+00 6.2E-07 NL NL -- NL NL 0.0E+00 4.3E-06 NL NL --
RM 12 West Mercury 7.4E-01 mg/kg -- -- 0.0E+00 8.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.8E-08 0.E+00 2.E-04 2.E-04
RM 12 West Thallium 7.8E-02 mg/kg -- -- 0.0E+00 8.7E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.1E-09 0.E+00 9.E-05 9.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene 1.2E+03 ug/kg 7.3E-01 7.3E-01 5.6E-09 1.3E-08 4.E-09 9.E-09 1.E-08 -- -- 3.9E-08 9.1E-08 -- -- --
RM 12 West Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 9.1E-09 2.1E-08 7.E-08 2.E-07 2.E-07 -- -- 6.4E-08 1.5E-07 -- -- --
RM 12 West Benzo(b)fluoranthene 1.6E+03 ug/kg 7.3E-01 7.3E-01 7.8E-09 1.8E-08 6.E-09 1.E-08 2.E-08 -- -- 5.5E-08 1.3E-07 -- -- --
RM 12 West Benzo(k)fluoranthene 5.9E+02 ug/kg 7.3E-02 7.3E-02 2.8E-09 6.6E-09 2.E-10 5.E-10 7.E-10 -- -- 2.0E-08 4.6E-08 -- -- --
RM 12 West Dibenzo(a,h)anthracene 1.5E+02 ug/kg 7.3E+00 7.3E+00 7.0E-10 1.6E-09 5.E-09 1.E-08 2.E-08 -- -- 4.9E-09 1.1E-08 -- -- --
RM 12 West Indeno(1,2,3-cd)pyrene 7.6E+02 ug/kg 7.3E-01 7.3E-01 3.6E-09 8.5E-09 3.E-09 6.E-09 9.E-09 -- -- 2.6E-08 5.9E-08 -- -- --
RM 12 West Naphthalene 1.5E+02 ug/kg -- -- 7.1E-10 1.7E-09 -- -- -- 2.0E-02 2.0E-02 5.0E-09 1.2E-08 2.E-07 6.E-07 8.E-07
RM 12 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-08 2.E-07 3.E-07 -- -- -- -- -- -- --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 1.9E+02 ug/kg 1.4E-02 1.4E-02 7.0E-10 2.1E-09 1.E-11 3.E-11 4.E-11 2.0E-02 2.0E-02 4.9E-09 1.5E-08 2.E-07 7.E-07 1.E-06
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 1.2E+02 ug/kg 2.0E+00 2.0E+00 6.2E-10 1.4E-09 1.E-09 3.E-09 4.E-09 2.0E-05 2.0E-05 4.4E-09 9.5E-09 2.E-04 5.E-04 7.E-04
RM 12 West Total PCB Congeners 7.4E+03 pg/g NA NA 3.8E-11 8.3E-11 NA NA -- NA NA 2.7E-10 5.8E-10 NA NA --
RM 12 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 3.5E-11 7.7E-11 7.E-11 2.E-10 2.E-10 2.0E-05 2.0E-05 2.5E-10 5.4E-10 1.E-05 3.E-05 4.E-05
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.7E-01 pg/g 1.3E+05 1.3E+05 1.8E-16 1.9E-15 2.E-11 2.E-10 3.E-10 1.0E-09 1.0E-09 1.3E-15 1.3E-14 1.E-06 1.E-05 1.E-05
RM 12 West Total PCB TEQ 4.5E-01 pg/g 1.3E+05 1.3E+05 2.3E-15 5.1E-15 3.E-10 7.E-10 1.E-09 1.0E-09 1.0E-09 1.6E-14 3.5E-14 2.E-05 4.E-05 5.E-05
RM 12 West Total TEQ -- pg/g -- -- -- -- 3.E-10 9.E-10 1.E-09 -- -- -- -- 2.E-05 5.E-05 7.E-05
RM 12 West Pesticides
RM 12 West Aldrin 7.0E-01 ug/kg 1.7E+01 1.7E+01 2.6E-12 7.8E-12 4.E-11 1.E-10 2.E-10 3.0E-05 3.0E-05 1.8E-11 5.5E-11 6.E-07 2.E-06 2.E-06
RM 12 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 West Total DDT 9.5E+00 ug/kg 3.4E-01 3.4E-01 1.0E-11 1.1E-10 4.E-12 4.E-11 4.E-11 5.0E-04 5.0E-04 7.3E-11 7.4E-10 1.E-07 1.E-06 2.E-06
RM 12 West Conventionals
RM 12 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 12 East Metals
RM 12 East Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 2.9E-09 2.9E-08 4.E-09 4.E-08 5.E-08 3.0E-04 3.0E-04 2.0E-08 2.1E-07 7.E-05 7.E-04 8.E-04
RM 12 East Lead 9.0E+01 mg/kg NL NL 0.0E+00 1.0E-06 NL NL -- NL NL 0.0E+00 7.1E-06 NL NL --
RM 12 East Mercury 6.5E-02 mg/kg -- -- 0.0E+00 7.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.1E-09 0.E+00 2.E-05 2.E-05
RM 12 East Thallium 8.1E-02 mg/kg -- -- 0.0E+00 9.1E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.3E-09 0.E+00 1.E-04 1.E-04
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 12 East Butyltins
RM 12 East Tributyltin ion 4.8E+00 ug/kg -- -- 1.8E-11 5.4E-11 -- -- -- 3.0E-04 3.0E-04 1.2E-10 3.8E-10 4.E-07 1.E-06 2.E-06
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 8.6E-11 2.0E-10 6.E-11 1.E-10 2.E-10 -- -- 6.0E-10 1.4E-09 -- -- --
RM 12 East Benzo(a)pyrene 1.9E+01 ug/kg 7.3E+00 7.3E+00 9.1E-11 2.1E-10 7.E-10 2.E-09 2.E-09 -- -- 6.4E-10 1.5E-09 -- -- --
RM 12 East Benzo(b)fluoranthene 2.7E+01 ug/kg 7.3E-01 7.3E-01 1.3E-10 3.0E-10 9.E-11 2.E-10 3.E-10 -- -- 9.1E-10 2.1E-09 -- -- --
RM 12 East Benzo(k)fluoranthene 8.4E+00 ug/kg 7.3E-02 7.3E-02 4.0E-11 9.4E-11 3.E-12 7.E-12 1.E-11 -- -- 2.8E-10 6.6E-10 -- -- --
RM 12 East Dibenzo(a,h)anthracene 4.5E+00 ug/kg 7.3E+00 7.3E+00 2.2E-11 5.0E-11 2.E-10 4.E-10 5.E-10 -- -- 1.5E-10 3.5E-10 -- -- --
RM 12 East Indeno(1,2,3-cd)pyrene 1.7E+01 ug/kg 7.3E-01 7.3E-01 8.2E-11 1.9E-10 6.E-11 1.E-10 2.E-10 -- -- 5.7E-10 1.3E-09 -- -- --
RM 12 East Naphthalene 4.2E+01 ug/kg -- -- 2.0E-10 4.7E-10 -- -- -- 2.0E-02 2.0E-02 1.4E-09 3.3E-09 7.E-08 2.E-07 2.E-07
RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- -- -- --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 1.8E+04 ug/kg 1.4E-02 1.4E-02 6.6E-08 2.0E-07 9.E-10 3.E-09 4.E-09 2.0E-02 2.0E-02 4.6E-07 1.4E-06 2.E-05 7.E-05 9.E-05
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 9.4E-10 2.0E-09 2.E-09 4.E-09 6.E-09 2.0E-05 2.0E-05 6.5E-09 1.4E-08 3.E-04 7.E-04 1.E-03
RM 12 East Total PCB Congeners 9.1E+05 pg/g NA NA 4.7E-09 1.0E-08 NA NA -- NA NA 3.3E-08 7.1E-08 NA NA --
RM 12 East Total PCBs, Adjusted 9.0E+05 pg/g 2.0E+00 2.0E+00 4.7E-09 1.0E-08 9.E-09 2.E-08 3.E-08 2.0E-05 2.0E-05 3.3E-08 7.1E-08 2.E-03 4.E-03 5.E-03
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 1.9E-15 2.0E-14 3.E-10 3.E-09 3.E-09 1.0E-09 1.0E-09 1.4E-14 1.4E-13 1.E-05 1.E-04 2.E-04
RM 12 East Total PCB TEQ 4.6E+00 pg/g 1.3E+05 1.3E+05 2.4E-14 5.1E-14 3.E-09 7.E-09 1.E-08 1.0E-09 1.0E-09 1.6E-13 3.6E-13 2.E-04 4.E-04 5.E-04
RM 12 East Total TEQ -- pg/g -- -- -- -- 3.E-09 9.E-09 1.E-08 -- -- -- -- 2.E-04 5.E-04 7.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 12 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 East Total DDT 9.4E+00 ug/kg 3.4E-01 3.4E-01 1.0E-11 1.1E-10 4.E-12 4.E-11 4.E-11 5.0E-04 5.0E-04 7.3E-11 7.4E-10 1.E-07 1.E-06 2.E-06
RM 12 East Conventionals
RM 12 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-08

Study Area Wided Metals
Study Area Wided Arsenic 5.0E+00 mg/kg 1.5E+00 1.5E+00 5.6E-09 5.6E-08 8.E-09 8.E-08 9.E-08 3.0E-04 3.0E-04 3.9E-08 3.9E-07 1.E-04 1.E-03 1.E-03
Study Area Wided Lead 8.1E+01 mg/kg NL NL 0.0E+00 9.0E-07 NL NL -- NL NL 0.0E+00 6.3E-06 NL NL --
Study Area Wided Mercury 3.0E-01 mg/kg -- -- 0.0E+00 3.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.4E-08 0.E+00 8.E-05 8.E-05
Study Area Wided Thallium 9.2E+00 mg/kg -- -- 0.0E+00 1.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.2E-07 0.E+00 1.E-02 1.E-02
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 1.8E+03 ug/kg -- -- 6.8E-09 2.1E-08 -- -- -- 3.0E-04 3.0E-04 4.7E-08 1.4E-07 2.E-04 5.E-04 6.E-04
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene 2.6E+03 ug/kg 7.3E-01 7.3E-01 1.2E-08 2.9E-08 9.E-09 2.E-08 3.E-08 -- -- 8.7E-08 2.0E-07 -- -- --
Study Area Wided Benzo(a)pyrene 3.1E+03 ug/kg 7.3E+00 7.3E+00 1.5E-08 3.5E-08 1.E-07 3.E-07 4.E-07 -- -- 1.1E-07 2.5E-07 -- -- --
Study Area Wided Benzo(b)fluoranthene 2.5E+03 ug/kg 7.3E-01 7.3E-01 1.2E-08 2.8E-08 9.E-09 2.E-08 3.E-08 -- -- 8.3E-08 1.9E-07 -- -- --
Study Area Wided Benzo(k)fluoranthene 1.7E+03 ug/kg 7.3E-02 7.3E-02 8.1E-09 1.9E-08 6.E-10 1.E-09 2.E-09 -- -- 5.6E-08 1.3E-07 -- -- --
Study Area Wided Dibenzo(a,h)anthracene 3.2E+02 ug/kg 7.3E+00 7.3E+00 1.5E-09 3.6E-09 1.E-08 3.E-08 4.E-08 -- -- 1.1E-08 2.5E-08 -- -- --
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TABLE 5-30.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

Study Area Wided Indeno(1,2,3-cd)pyrene 2.2E+03 ug/kg 7.3E-01 7.3E-01 1.1E-08 2.5E-08 8.E-09 2.E-08 3.E-08 -- -- 7.4E-08 1.7E-07 -- -- --
Study Area Wided Naphthalene 1.2E+03 ug/kg -- -- 5.6E-09 1.3E-08 -- -- -- 2.0E-02 2.0E-02 3.9E-08 9.2E-08 2.E-06 5.E-06 7.E-06
Study Area Wided Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 3.E-07 5.E-07 -- -- -- -- -- -- --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 2.9E+03 ug/kg 1.4E-02 1.4E-02 1.1E-08 3.2E-08 1.E-10 5.E-10 6.E-10 2.0E-02 2.0E-02 7.4E-08 2.3E-07 4.E-06 1.E-05 1.E-05
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 3.6E+02 ug/kg 2.0E+00 2.0E+00 1.9E-09 4.0E-09 4.E-09 8.E-09 1.E-08 2.0E-05 2.0E-05 1.3E-08 2.8E-08 6.E-04 1.E-03 2.E-03
Study Area Wided Total PCB Congeners 1.4E+06 pg/g NA NA 7.4E-09 1.6E-08 NA NA -- NA NA 5.2E-08 1.1E-07 NA NA --
Study Area Wided Total PCBs, Adjusted 1.4E+06 pg/g 2.0E+00 2.0E+00 7.2E-09 1.5E-08 1.E-08 3.E-08 5.E-08 2.0E-05 2.0E-05 5.0E-08 1.1E-07 3.E-03 5.E-03 8.E-03
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 4.9E+02 pg/g 1.3E+05 1.3E+05 5.4E-13 5.5E-12 7.E-08 7.E-07 8.E-07 1.0E-09 1.0E-09 3.8E-12 3.8E-11 4.E-03 4.E-02 4.E-02
Study Area Wided Total PCB TEQ 1.4E+01 pg/g 1.3E+05 1.3E+05 7.1E-14 1.5E-13 9.E-09 2.E-08 3.E-08 1.0E-09 1.0E-09 5.0E-13 1.1E-12 5.E-04 1.E-03 2.E-03
Study Area Wided Total TEQ -- pg/g -- -- -- -- 8.E-08 7.E-07 8.E-07 -- -- -- -- 4.E-03 4.E-02 4.E-02
Study Area Wided Pesticides
Study Area Wided Aldrin 5.8E+00 ug/kg 1.7E+01 1.7E+01 2.1E-11 6.5E-11 4.E-10 1.E-09 1.E-09 3.0E-05 3.0E-05 1.5E-10 4.5E-10 5.E-06 2.E-05 2.E-05
Study Area Wided Dieldrin 2.8E+00 ug/kg 1.6E+01 1.6E+01 1.0E-11 3.1E-11 2.E-10 5.E-10 7.E-10 5.0E-05 5.0E-05 7.2E-11 2.2E-10 1.E-06 4.E-06 6.E-06
Study Area Wided Total DDT 3.0E+02 ug/kg 3.4E-01 3.4E-01 3.4E-10 3.4E-09 1.E-10 1.E-09 1.E-09 5.0E-04 5.0E-04 2.3E-09 2.4E-08 5.E-06 5.E-05 5.E-05
Study Area Wided Conventionals
Study Area Wided Perchlorate 2.7E+05 ug/kg -- -- 0.0E+00 3.1E-06 -- -- -- 7.0E-04 7.0E-04 0.0E+00 2.1E-05 0.E+00 3.E-02 3.E-02
Exposure Point Total 1.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

c Cumulative risk sums calculated using PCB Aroclor data.
d Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable. PCB = Polychlorinated Biphenyls.
CDI = Chronic Daily Intake. pg/g = Picograms per gram.
EPC = Exposure Point Concentration. RfD = Reference dose.
HQ = Hazard Quotient. RM = River mile.
LADI = Lifetime Average Daily Intake. RME = 95% UCL/Maximum Exposure.
mg/kg = Milligrams per kilogram. TEQ = Toxic equivalents.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. ug/kg = Micrograms per kilogram.
ND = Not Detected in given exposure area.
NL = Not listed.
PAH = Polynuclear Aromatic Hydrocarbons.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection 
Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

RM 1 West Metals
RM 1 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.9E-10 4.7E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.3E-09 8.2E-08 1.E-05 3.E-04 3.E-04
RM 1 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.5E-08 NL NL -- NL NL 0.0E+00 2.6E-07 NL NL --
RM 1 West Mercury 6.1E-02 mg/kg -- -- 0.0E+00 6.8E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-09 0.E+00 4.E-06 4.E-06
RM 1 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 1.5E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.6E-09 0.E+00 4.E-05 4.E-05
RM 1 West Butyltins
RM 1 West Tributyltin ion 8.4E-01 ug/kg -- -- 1.2E-13 9.4E-13 -- -- -- 3.0E-04 3.0E-04 2.2E-12 1.6E-11 7.E-09 5.E-08 6.E-08
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene 5.0E+01 ug/kg 7.3E-01 7.3E-01 9.6E-12 5.6E-11 7.E-12 4.E-11 5.E-11 -- -- 1.7E-10 9.8E-10 -- -- --
RM 1 West Benzo(a)pyrene 7.4E+01 ug/kg 7.3E+00 7.3E+00 1.4E-11 8.3E-11 1.E-10 6.E-10 7.E-10 -- -- 2.5E-10 1.5E-09 -- -- --
RM 1 West Benzo(b)fluoranthene 7.4E+01 ug/kg 7.3E-01 7.3E-01 1.4E-11 8.3E-11 1.E-11 6.E-11 7.E-11 -- -- 2.5E-10 1.4E-09 -- -- --
RM 1 West Benzo(k)fluoranthene 3.0E+01 ug/kg 7.3E-02 7.3E-02 5.8E-12 3.4E-11 4.E-13 2.E-12 3.E-12 -- -- 1.0E-10 5.9E-10 -- -- --
RM 1 West Dibenzo(a,h)anthracene 9.4E+00 ug/kg 7.3E+00 7.3E+00 1.8E-12 1.1E-11 1.E-11 8.E-11 9.E-11 -- -- 3.2E-11 1.8E-10 -- -- --
RM 1 West Indeno(1,2,3-cd)pyrene 5.8E+01 ug/kg 7.3E-01 7.3E-01 1.1E-11 6.5E-11 8.E-12 5.E-11 6.E-11 -- -- 1.9E-10 1.1E-09 -- -- --
RM 1 West Naphthalene 1.3E+01 ug/kg -- -- 2.5E-12 1.5E-11 -- -- -- 2.0E-02 2.0E-02 4.4E-11 2.6E-10 2.E-09 1.E-08 2.E-08
RM 1 West Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 1.E-10 8.E-10 1.E-09 -- -- -- -- -- -- --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 1.9E+01 ug/kg 1.4E-02 1.4E-02 2.7E-12 2.1E-11 4.E-14 3.E-13 3.E-13 2.0E-02 2.0E-02 4.8E-11 3.6E-10 2.E-09 2.E-08 2.E-08
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 2.3E-12 1.3E-11 5.E-12 3.E-11 3.E-11 2.0E-05 2.0E-05 4.1E-11 2.2E-10 2.E-06 1.E-05 1.E-05
RM 1 West Total PCB Congeners 7.1E+03 pg/g NA NA 1.5E-12 7.9E-12 NA NA -- NA NA 2.6E-11 1.4E-10 NA NA --
RM 1 West Total PCBs, Adjusted 6.6E+03 pg/g 2.0E+00 2.0E+00 1.4E-12 7.4E-12 3.E-12 1.E-11 2.E-11 2.0E-05 2.0E-05 2.4E-11 1.3E-10 1.E-06 7.E-06 8.E-06
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 7.6E-01 pg/g 1.3E+05 1.3E+05 3.4E-17 8.5E-16 4.E-12 1.E-10 1.E-10 1.0E-09 1.0E-09 5.9E-16 1.5E-14 6.E-07 1.E-05 2.E-05
RM 1 West Total PCB TEQ 3.2E-01 pg/g 1.3E+05 1.3E+05 6.6E-17 3.5E-16 9.E-12 5.E-11 5.E-11 1.0E-09 1.0E-09 1.1E-15 6.2E-15 1.E-06 6.E-06 7.E-06
RM 1 West Total TEQ -- pg/g -- -- -- -- 1.E-11 2.E-10 2.E-10 -- -- -- -- 2.E-06 2.E-05 2.E-05
RM 1 West Pesticides
RM 1 West Aldrin 1.7E-01 ug/kg 1.7E+01 1.7E+01 2.5E-14 1.9E-13 4.E-13 3.E-12 4.E-12 3.0E-05 3.0E-05 4.4E-13 3.3E-12 1.E-08 1.E-07 1.E-07
RM 1 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 West Total DDT 2.5E+00 ug/kg 3.4E-01 3.4E-01 1.1E-13 2.8E-12 4.E-14 9.E-13 1.E-12 5.0E-04 5.0E-04 1.9E-12 4.9E-11 4.E-09 1.E-07 1.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totalc 9.E-09
RM 1 East Metals
RM 1 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.8E-10 4.6E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.2E-09 8.0E-08 1.E-05 3.E-04 3.E-04
RM 1 East Lead 1.1E+01 mg/kg NL NL 0.0E+00 1.2E-08 NL NL -- NL NL 0.0E+00 2.1E-07 NL NL --
RM 1 East Mercury 1.4E+00 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.8E-08 0.E+00 9.E-05 9.E-05
RM 1 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.1E+00 ug/kg -- -- 1.6E-13 1.2E-12 -- -- -- 3.0E-04 3.0E-04 2.8E-12 2.2E-11 9.E-09 7.E-08 8.E-08

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene 3.1E+01 ug/kg 7.3E-01 7.3E-01 6.0E-12 3.5E-11 4.E-12 3.E-11 3.E-11 -- -- 1.1E-10 6.2E-10 -- -- --
RM 1 East Benzo(a)pyrene 4.6E+01 ug/kg 7.3E+00 7.3E+00 8.9E-12 5.2E-11 6.E-11 4.E-10 4.E-10 -- -- 1.6E-10 9.1E-10 -- -- --
RM 1 East Benzo(b)fluoranthene 4.2E+01 ug/kg 7.3E-01 7.3E-01 8.1E-12 4.7E-11 6.E-12 3.E-11 4.E-11 -- -- 1.4E-10 8.2E-10 -- -- --
RM 1 East Benzo(k)fluoranthene 2.7E+01 ug/kg 7.3E-02 7.3E-02 5.1E-12 3.0E-11 4.E-13 2.E-12 3.E-12 -- -- 8.9E-11 5.2E-10 -- -- --
RM 1 East Dibenzo(a,h)anthracene 5.5E+00 ug/kg 7.3E+00 7.3E+00 1.1E-12 6.2E-12 8.E-12 4.E-11 5.E-11 -- -- 1.8E-11 1.1E-10 -- -- --
RM 1 East Indeno(1,2,3-cd)pyrene 3.3E+01 ug/kg 7.3E-01 7.3E-01 6.3E-12 3.7E-11 5.E-12 3.E-11 3.E-11 -- -- 1.1E-10 6.4E-10 -- -- --
RM 1 East Naphthalene 8.3E+00 ug/kg -- -- 1.6E-12 9.2E-12 -- -- -- 2.0E-02 2.0E-02 2.8E-11 1.6E-10 1.E-09 8.E-09 9.E-09
RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-11 5.E-10 6.E-10 -- -- -- -- -- -- --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 4.0E+01 ug/kg 1.4E-02 1.4E-02 5.9E-12 4.4E-11 8.E-14 6.E-13 7.E-13 2.0E-02 2.0E-02 1.0E-10 7.8E-10 5.E-09 4.E-08 4.E-08
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 1.0E+02 ug/kg 2.0E+00 2.0E+00 2.1E-11 1.1E-10 4.E-11 2.E-10 3.E-10 2.0E-05 2.0E-05 3.7E-10 2.0E-09 2.E-05 1.E-04 1.E-04
RM 1 East Total PCB Congeners 2.8E+03 pg/g NA NA 5.8E-13 3.1E-12 NA NA -- NA NA 1.0E-11 5.5E-11 NA NA --
RM 1 East Total PCBs, Adjusted 2.6E+03 pg/g 2.0E+00 2.0E+00 5.5E-13 3.0E-12 1.E-12 6.E-12 7.E-12 2.0E-05 2.0E-05 9.6E-12 5.2E-11 5.E-07 3.E-06 3.E-06
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 4.7E-01 pg/g 1.3E+05 1.3E+05 2.1E-17 5.2E-16 3.E-12 7.E-11 7.E-11 1.0E-09 1.0E-09 3.6E-16 9.2E-15 4.E-07 9.E-06 1.E-05
RM 1 East Total PCB TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 5.5E-17 3.0E-16 7.E-12 4.E-11 5.E-11 1.0E-09 1.0E-09 9.7E-16 5.2E-15 1.E-06 5.E-06 6.E-06
RM 1 East Total TEQ -- pg/g -- -- -- -- 1.E-11 1.E-10 1.E-10 -- -- -- -- 1.E-06 1.E-05 2.E-05
RM 1 East Pesticides
RM 1 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 East Total DDT 1.8E+00 ug/kg 3.4E-01 3.4E-01 7.9E-14 2.0E-12 3.E-14 7.E-13 7.E-13 5.0E-04 5.0E-04 1.4E-12 3.5E-11 3.E-09 7.E-08 7.E-08
RM 1 East Conventionals
RM 1 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-09
RM 1.5 West Metals
RM 1.5 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 1.6E-10 4.0E-09 2.E-10 6.E-09 6.E-09 3.0E-04 3.0E-04 2.8E-09 7.1E-08 9.E-06 2.E-04 2.E-04
RM 1.5 West Lead 1.1E+01 mg/kg NL NL 0.0E+00 1.2E-08 NL NL -- NL NL 0.0E+00 2.1E-07 NL NL --
RM 1.5 West Mercury 5.1E-02 mg/kg -- -- 0.0E+00 5.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.9E-10 0.E+00 3.E-06 3.E-06
RM 1.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene 1.9E+01 ug/kg 7.3E-01 7.3E-01 3.6E-12 2.1E-11 3.E-12 2.E-11 2.E-11 -- -- 6.2E-11 3.6E-10 -- -- --
RM 1.5 West Benzo(a)pyrene 2.7E+01 ug/kg 7.3E+00 7.3E+00 5.2E-12 3.0E-11 4.E-11 2.E-10 3.E-10 -- -- 9.1E-11 5.3E-10 -- -- --
RM 1.5 West Benzo(b)fluoranthene 2.3E+01 ug/kg 7.3E-01 7.3E-01 4.4E-12 2.6E-11 3.E-12 2.E-11 2.E-11 -- -- 7.7E-11 4.5E-10 -- -- --
RM 1.5 West Benzo(k)fluoranthene 1.9E+01 ug/kg 7.3E-02 7.3E-02 3.7E-12 2.1E-11 3.E-13 2.E-12 2.E-12 -- -- 6.4E-11 3.7E-10 -- -- --
RM 1.5 West Dibenzo(a,h)anthracene 3.3E+00 ug/kg 7.3E+00 7.3E+00 6.2E-13 3.6E-12 5.E-12 3.E-11 3.E-11 -- -- 1.1E-11 6.4E-11 -- -- --
RM 1.5 West Indeno(1,2,3-cd)pyrene 2.1E+01 ug/kg 7.3E-01 7.3E-01 4.0E-12 2.4E-11 3.E-12 2.E-11 2.E-11 -- -- 7.1E-11 4.1E-10 -- -- --
RM 1.5 West Naphthalene 5.3E+00 ug/kg -- -- 1.0E-12 6.0E-12 -- -- -- 2.0E-02 2.0E-02 1.8E-11 1.0E-10 9.E-10 5.E-09 6.E-09
RM 1.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-11 3.E-10 4.E-10 -- -- -- -- -- -- --
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 1.4E-02 ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 1.2E+01 ug/kg 2.0E+00 2.0E+00 2.4E-12 1.3E-11 5.E-12 3.E-11 3.E-11 2.0E-05 2.0E-05 4.2E-11 2.3E-10 2.E-06 1.E-05 1.E-05
RM 1.5 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 1.5 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 8.5E-02 pg/g 1.3E+05 1.3E+05 3.8E-18 9.5E-17 5.E-13 1.E-11 1.E-11 1.0E-09 1.0E-09 6.6E-17 1.7E-15 7.E-08 2.E-06 2.E-06
RM 1.5 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 1.5 West Total TEQ -- pg/g -- -- -- -- 5.E-13 1.E-11 1.E-11 -- -- -- -- 7.E-08 2.E-06 2.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1.5 West Total DDT 7.9E-01 ug/kg 3.4E-01 3.4E-01 3.5E-14 8.9E-13 1.E-14 3.E-13 3.E-13 5.0E-04 5.0E-04 6.1E-13 1.6E-11 1.E-09 3.E-08 3.E-08
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-09
RM 1.5 East Metals
RM 1.5 East Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 1.9E-10 4.9E-09 3.E-10 7.E-09 8.E-09 3.0E-04 3.0E-04 3.4E-09 8.5E-08 1.E-05 3.E-04 3.E-04
RM 1.5 East Lead 1.1E+01 mg/kg NL NL 0.0E+00 1.3E-08 NL NL -- NL NL 0.0E+00 2.2E-07 NL NL --
RM 1.5 East Mercury 6.4E-02 mg/kg -- -- 0.0E+00 7.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 1.5 East Thallium 8.9E-02 mg/kg -- -- 0.0E+00 1.0E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-09 0.E+00 3.E-05 3.E-05
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.7E-01 ug/kg -- -- 5.5E-14 4.1E-13 -- -- -- 3.0E-04 3.0E-04 9.6E-13 7.2E-12 3.E-09 2.E-08 3.E-08
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene 2.5E+02 ug/kg 7.3E-01 7.3E-01 4.8E-11 2.8E-10 3.E-11 2.E-10 2.E-10 -- -- 8.3E-10 4.9E-09 -- -- --
RM 1.5 East Benzo(a)pyrene 3.7E+02 ug/kg 7.3E+00 7.3E+00 7.0E-11 4.1E-10 5.E-10 3.E-09 4.E-09 -- -- 1.2E-09 7.2E-09 -- -- --
RM 1.5 East Benzo(b)fluoranthene 2.2E+02 ug/kg 7.3E-01 7.3E-01 4.2E-11 2.5E-10 3.E-11 2.E-10 2.E-10 -- -- 7.4E-10 4.3E-09 -- -- --
RM 1.5 East Benzo(k)fluoranthene 2.2E+02 ug/kg 7.3E-02 7.3E-02 4.1E-11 2.4E-10 3.E-12 2.E-11 2.E-11 -- -- 7.2E-10 4.2E-09 -- -- --
RM 1.5 East Dibenzo(a,h)anthracene 3.7E+01 ug/kg 7.3E+00 7.3E+00 7.1E-12 4.1E-11 5.E-11 3.E-10 4.E-10 -- -- 1.2E-10 7.2E-10 -- -- --
RM 1.5 East Indeno(1,2,3-cd)pyrene 2.6E+02 ug/kg 7.3E-01 7.3E-01 5.0E-11 2.9E-10 4.E-11 2.E-10 3.E-10 -- -- 8.8E-10 5.1E-09 -- -- --
RM 1.5 East Naphthalene 9.8E+01 ug/kg -- -- 1.9E-11 1.1E-10 -- -- -- 2.0E-02 2.0E-02 3.3E-10 1.9E-09 2.E-08 1.E-07 1.E-07
RM 1.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-10 4.E-09 5.E-09 -- -- -- -- -- -- --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 1.1E-11 8.0E-11 1.E-13 1.E-12 1.E-12 2.0E-02 2.0E-02 1.8E-10 1.4E-09 9.E-09 7.E-08 8.E-08
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 2.2E+01 ug/kg 2.0E+00 2.0E+00 4.5E-12 2.4E-11 9.E-12 5.E-11 6.E-11 2.0E-05 2.0E-05 7.8E-11 4.2E-10 4.E-06 2.E-05 3.E-05
RM 1.5 East Total PCB Congeners 3.5E+03 pg/g NA NA 7.2E-13 3.9E-12 NA NA -- NA NA 1.3E-11 6.8E-11 NA NA --
RM 1.5 East Total PCBs, Adjusted 3.2E+03 pg/g 2.0E+00 2.0E+00 6.7E-13 3.6E-12 1.E-12 7.E-12 9.E-12 2.0E-05 2.0E-05 1.2E-11 6.4E-11 6.E-07 3.E-06 4.E-06
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 5.7E-01 pg/g 1.3E+05 1.3E+05 2.5E-17 6.4E-16 3.E-12 8.E-11 9.E-11 1.0E-09 1.0E-09 4.5E-16 1.1E-14 4.E-07 1.E-05 1.E-05
RM 1.5 East Total PCB TEQ 1.1E-01 pg/g 1.3E+05 1.3E+05 2.2E-17 1.2E-16 3.E-12 2.E-11 2.E-11 1.0E-09 1.0E-09 3.8E-16 2.1E-15 4.E-07 2.E-06 2.E-06
RM 1.5 East Total TEQ -- pg/g -- -- -- -- 6.E-12 1.E-10 1.E-10 -- -- -- -- 8.E-07 1.E-05 1.E-05
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 East Dieldrin 6.9E-02 ug/kg 1.6E+01 1.6E+01 1.0E-14 7.7E-14 2.E-13 1.E-12 1.E-12 5.0E-05 5.0E-05 1.8E-13 1.4E-12 4.E-09 3.E-08 3.E-08
RM 1.5 East Total DDT 6.8E+00 ug/kg 3.4E-01 3.4E-01 3.0E-13 7.6E-12 1.E-13 3.E-12 3.E-12 5.0E-04 5.0E-04 5.3E-12 1.3E-10 1.E-08 3.E-07 3.E-07
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 2 West Metals
RM 2 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 1.5E-10 3.8E-09 2.E-10 6.E-09 6.E-09 3.0E-04 3.0E-04 2.7E-09 6.7E-08 9.E-06 2.E-04 2.E-04
RM 2 West Lead 1.1E+01 mg/kg NL NL 0.0E+00 1.3E-08 NL NL -- NL NL 0.0E+00 2.2E-07 NL NL --
RM 2 West Mercury 6.2E-02 mg/kg -- -- 0.0E+00 7.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-09 0.E+00 4.E-06 4.E-06
RM 2 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 1.5E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.6E-09 0.E+00 4.E-05 4.E-05
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.1E+00 ug/kg -- -- 3.1E-13 2.3E-12 -- -- -- 3.0E-04 3.0E-04 5.4E-12 4.1E-11 2.E-08 1.E-07 2.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene 3.1E+01 ug/kg 7.3E-01 7.3E-01 5.9E-12 3.4E-11 4.E-12 3.E-11 3.E-11 -- -- 1.0E-10 6.0E-10 -- -- --
RM 2 West Benzo(a)pyrene 5.5E+01 ug/kg 7.3E+00 7.3E+00 1.1E-11 6.2E-11 8.E-11 5.E-10 5.E-10 -- -- 1.9E-10 1.1E-09 -- -- --
RM 2 West Benzo(b)fluoranthene 5.6E+01 ug/kg 7.3E-01 7.3E-01 1.1E-11 6.3E-11 8.E-12 5.E-11 5.E-11 -- -- 1.9E-10 1.1E-09 -- -- --
RM 2 West Benzo(k)fluoranthene 1.8E+01 ug/kg 7.3E-02 7.3E-02 3.4E-12 2.0E-11 2.E-13 1.E-12 2.E-12 -- -- 6.0E-11 3.5E-10 -- -- --
RM 2 West Dibenzo(a,h)anthracene 6.1E+00 ug/kg 7.3E+00 7.3E+00 1.2E-12 6.8E-12 9.E-12 5.E-11 6.E-11 -- -- 2.0E-11 1.2E-10 -- -- --
RM 2 West Indeno(1,2,3-cd)pyrene 4.6E+01 ug/kg 7.3E-01 7.3E-01 8.8E-12 5.1E-11 6.E-12 4.E-11 4.E-11 -- -- 1.5E-10 9.0E-10 -- -- --
RM 2 West Naphthalene 7.2E+00 ug/kg -- -- 1.4E-12 8.0E-12 -- -- -- 2.0E-02 2.0E-02 2.4E-11 1.4E-10 1.E-09 7.E-09 8.E-09
RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-10 6.E-10 7.E-10 -- -- -- -- -- -- --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 3.3E+01 ug/kg 1.4E-02 1.4E-02 4.9E-12 3.7E-11 7.E-14 5.E-13 6.E-13 2.0E-02 2.0E-02 8.5E-11 6.5E-10 4.E-09 3.E-08 4.E-08
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.3E+01 ug/kg 2.0E+00 2.0E+00 2.7E-12 1.5E-11 5.E-12 3.E-11 3.E-11 2.0E-05 2.0E-05 4.7E-11 2.5E-10 2.E-06 1.E-05 2.E-05
RM 2 West Total PCB Congeners 7.8E+03 pg/g NA NA 1.6E-12 8.7E-12 NA NA -- NA NA 2.8E-11 1.5E-10 NA NA --
RM 2 West Total PCBs, Adjusted 7.3E+03 pg/g 2.0E+00 2.0E+00 1.5E-12 8.2E-12 3.E-12 2.E-11 2.E-11 2.0E-05 2.0E-05 2.7E-11 1.4E-10 1.E-06 7.E-06 9.E-06
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 8.2E-01 pg/g 1.3E+05 1.3E+05 3.6E-17 9.1E-16 5.E-12 1.E-10 1.E-10 1.0E-09 1.0E-09 6.3E-16 1.6E-14 6.E-07 2.E-05 2.E-05
RM 2 West Total PCB TEQ 2.5E-01 pg/g 1.3E+05 1.3E+05 5.2E-17 2.8E-16 7.E-12 4.E-11 4.E-11 1.0E-09 1.0E-09 9.1E-16 4.9E-15 9.E-07 5.E-06 6.E-06
RM 2 West Total TEQ -- pg/g -- -- -- -- 1.E-11 2.E-10 2.E-10 -- -- -- -- 2.E-06 2.E-05 2.E-05
RM 2 West Pesticides
RM 2 West Aldrin 9.1E-02 ug/kg 1.7E+01 1.7E+01 1.3E-14 1.0E-13 2.E-13 2.E-12 2.E-12 3.0E-05 3.0E-05 2.3E-13 1.8E-12 8.E-09 6.E-08 7.E-08
RM 2 West Dieldrin 1.1E-01 ug/kg 1.6E+01 1.6E+01 1.7E-14 1.3E-13 3.E-13 2.E-12 2.E-12 5.0E-05 5.0E-05 2.9E-13 2.2E-12 6.E-09 4.E-08 5.E-08
RM 2 West Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 6.1E-14 1.5E-12 2.E-14 5.E-13 5.E-13 5.0E-04 5.0E-04 1.1E-12 2.7E-11 2.E-09 5.E-08 6.E-08
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2 West Conventionals
RM 2 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-09
RM 2 East Metals
RM 2 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.8E-10 4.6E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.2E-09 8.0E-08 1.E-05 3.E-04 3.E-04
RM 2 East Lead 2.6E+01 mg/kg NL NL 0.0E+00 2.9E-08 NL NL -- NL NL 0.0E+00 5.1E-07 NL NL --
RM 2 East Mercury 8.2E-02 mg/kg -- -- 0.0E+00 9.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 2 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 2.7E+00 ug/kg -- -- 3.9E-13 3.0E-12 -- -- -- 3.0E-04 3.0E-04 6.8E-12 5.2E-11 2.E-08 2.E-07 2.E-07
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene 5.8E+01 ug/kg 7.3E-01 7.3E-01 1.1E-11 6.5E-11 8.E-12 5.E-11 6.E-11 -- -- 1.9E-10 1.1E-09 -- -- --
RM 2 East Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 1.7E-11 9.6E-11 1.E-10 7.E-10 8.E-10 -- -- 2.9E-10 1.7E-09 -- -- --
RM 2 East Benzo(b)fluoranthene 9.4E+01 ug/kg 7.3E-01 7.3E-01 1.8E-11 1.0E-10 1.E-11 8.E-11 9.E-11 -- -- 3.1E-10 1.8E-09 -- -- --
RM 2 East Benzo(k)fluoranthene 4.1E+01 ug/kg 7.3E-02 7.3E-02 7.9E-12 4.6E-11 6.E-13 3.E-12 4.E-12 -- -- 1.4E-10 8.1E-10 -- -- --
RM 2 East Dibenzo(a,h)anthracene 1.3E+01 ug/kg 7.3E+00 7.3E+00 2.5E-12 1.4E-11 2.E-11 1.E-10 1.E-10 -- -- 4.3E-11 2.5E-10 -- -- --
RM 2 East Indeno(1,2,3-cd)pyrene 7.5E+01 ug/kg 7.3E-01 7.3E-01 1.4E-11 8.4E-11 1.E-11 6.E-11 7.E-11 -- -- 2.5E-10 1.5E-09 -- -- --
RM 2 East Naphthalene 1.4E+01 ug/kg -- -- 2.8E-12 1.6E-11 -- -- -- 2.0E-02 2.0E-02 4.9E-11 2.8E-10 2.E-09 1.E-08 2.E-08
RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 1.E-09 1.E-09 -- -- -- -- -- -- --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 9.9E+01 ug/kg 1.4E-02 1.4E-02 1.5E-11 1.1E-10 2.E-13 2.E-12 2.E-12 2.0E-02 2.0E-02 2.6E-10 1.9E-09 1.E-08 1.E-07 1.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 4.3E+02 ug/kg 2.0E+00 2.0E+00 8.9E-11 4.8E-10 2.E-10 1.E-09 1.E-09 2.0E-05 2.0E-05 1.6E-09 8.5E-09 8.E-05 4.E-04 5.E-04
RM 2 East Total PCB Congeners 8.6E+05 pg/g NA NA 1.8E-10 9.6E-10 NA NA -- NA NA 3.1E-09 1.7E-08 NA NA --
RM 2 East Total PCBs, Adjusted 8.2E+05 pg/g 2.0E+00 2.0E+00 1.7E-10 9.1E-10 3.E-10 2.E-09 2.E-09 2.0E-05 2.0E-05 2.9E-09 1.6E-08 1.E-04 8.E-04 9.E-04
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 5.4E-17 1.4E-15 7.E-12 2.E-10 2.E-10 1.0E-09 1.0E-09 9.5E-16 2.4E-14 9.E-07 2.E-05 2.E-05
RM 2 East Total PCB TEQ 1.3E+01 pg/g 1.3E+05 1.3E+05 2.8E-15 1.5E-14 4.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 4.9E-14 2.6E-13 5.E-05 3.E-04 3.E-04
RM 2 East Total TEQ -- pg/g -- -- -- -- 4.E-10 2.E-09 2.E-09 -- -- -- -- 5.E-05 3.E-04 3.E-04
RM 2 East Pesticides
RM 2 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 6.9E-14 5.2E-13 1.E-12 9.E-12 1.E-11 3.0E-05 3.0E-05 1.2E-12 9.1E-12 4.E-08 3.E-07 3.E-07
RM 2 East Dieldrin 6.0E-01 ug/kg 1.6E+01 1.6E+01 8.8E-14 6.7E-13 1.E-12 1.E-11 1.E-11 5.0E-05 5.0E-05 1.5E-12 1.2E-11 3.E-08 2.E-07 3.E-07
RM 2 East Total DDT 2.6E+00 ug/kg 3.4E-01 3.4E-01 1.1E-13 2.9E-12 4.E-14 1.E-12 1.E-12 5.0E-04 5.0E-04 2.0E-12 5.1E-11 4.E-09 1.E-07 1.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 2.5 West Metals
RM 2.5 West Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 1.8E-10 4.5E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.1E-09 7.9E-08 1.E-05 3.E-04 3.E-04
RM 2.5 West Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.4E-08 NL NL -- NL NL 0.0E+00 2.5E-07 NL NL --
RM 2.5 West Mercury 5.5E-02 mg/kg -- -- 0.0E+00 6.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 2.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.3E+00 ug/kg -- -- 3.4E-13 2.6E-12 -- -- -- 3.0E-04 3.0E-04 5.9E-12 4.5E-11 2.E-08 2.E-07 2.E-07
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 3.9E-11 2.3E-10 3.E-11 2.E-10 2.E-10 -- -- 6.9E-10 4.0E-09 -- -- --
RM 2.5 West Benzo(a)pyrene 3.7E+02 ug/kg 7.3E+00 7.3E+00 7.1E-11 4.1E-10 5.E-10 3.E-09 4.E-09 -- -- 1.2E-09 7.2E-09 -- -- --
RM 2.5 West Benzo(b)fluoranthene 2.8E+02 ug/kg 7.3E-01 7.3E-01 5.3E-11 3.1E-10 4.E-11 2.E-10 3.E-10 -- -- 9.2E-10 5.4E-09 -- -- --
RM 2.5 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 2.4E-11 1.4E-10 2.E-12 1.E-11 1.E-11 -- -- 4.2E-10 2.4E-09 -- -- --
RM 2.5 West Dibenzo(a,h)anthracene 4.1E+01 ug/kg 7.3E+00 7.3E+00 7.8E-12 4.6E-11 6.E-11 3.E-10 4.E-10 -- -- 1.4E-10 8.0E-10 -- -- --
RM 2.5 West Indeno(1,2,3-cd)pyrene 3.1E+02 ug/kg 7.3E-01 7.3E-01 5.9E-11 3.5E-10 4.E-11 3.E-10 3.E-10 -- -- 1.0E-09 6.1E-09 -- -- --
RM 2.5 West Naphthalene 4.1E+01 ug/kg -- -- 7.8E-12 4.5E-11 -- -- -- 2.0E-02 2.0E-02 1.4E-10 7.9E-10 7.E-09 4.E-08 5.E-08
RM 2.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-10 4.E-09 5.E-09 -- -- -- -- -- -- --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 1.5E+01 ug/kg 1.4E-02 1.4E-02 2.3E-12 1.7E-11 3.E-14 2.E-13 3.E-13 2.0E-02 2.0E-02 4.0E-11 3.0E-10 2.E-09 2.E-08 2.E-08
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 2.2E-12 1.2E-11 4.E-12 2.E-11 3.E-11 2.0E-05 2.0E-05 3.9E-11 2.1E-10 2.E-06 1.E-05 1.E-05
RM 2.5 West Total PCB Congeners 7.3E+03 pg/g NA NA 1.5E-12 8.1E-12 NA NA -- NA NA 2.6E-11 1.4E-10 NA NA --
RM 2.5 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 1.4E-12 7.7E-12 3.E-12 2.E-11 2.E-11 2.0E-05 2.0E-05 2.5E-11 1.3E-10 1.E-06 7.E-06 8.E-06
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 1.2E-17 3.0E-16 2.E-12 4.E-11 4.E-11 1.0E-09 1.0E-09 2.1E-16 5.2E-15 2.E-07 5.E-06 5.E-06
RM 2.5 West Total PCB TEQ 2.1E-01 pg/g 1.3E+05 1.3E+05 4.3E-17 2.3E-16 6.E-12 3.E-11 4.E-11 1.0E-09 1.0E-09 7.5E-16 4.0E-15 7.E-07 4.E-06 5.E-06
RM 2.5 West Total TEQ -- pg/g -- -- -- -- 7.E-12 7.E-11 8.E-11 -- -- -- -- 1.E-06 9.E-06 1.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 9.3E-02 ug/kg 1.7E+01 1.7E+01 1.4E-14 1.0E-13 2.E-13 2.E-12 2.E-12 3.0E-05 3.0E-05 2.4E-13 1.8E-12 8.E-09 6.E-08 7.E-08
RM 2.5 West Dieldrin 1.4E-01 ug/kg 1.6E+01 1.6E+01 2.0E-14 1.5E-13 3.E-13 2.E-12 3.E-12 5.0E-05 5.0E-05 3.5E-13 2.7E-12 7.E-09 5.E-08 6.E-08
RM 2.5 West Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 6.4E-14 1.6E-12 2.E-14 6.E-13 6.E-13 5.0E-04 5.0E-04 1.1E-12 2.8E-11 2.E-09 6.E-08 6.E-08
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 2.5 East Metals
RM 2.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.9E-10 4.7E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.3E-09 8.3E-08 1.E-05 3.E-04 3.E-04
RM 2.5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.6E-08 NL NL -- NL NL 0.0E+00 2.8E-07 NL NL --
RM 2.5 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 7.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 2.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene 5.8E+02 ug/kg 7.3E-01 7.3E-01 1.1E-10 6.5E-10 8.E-11 5.E-10 6.E-10 -- -- 2.0E-09 1.1E-08 -- -- --
RM 2.5 East Benzo(a)pyrene 4.8E+02 ug/kg 7.3E+00 7.3E+00 9.2E-11 5.4E-10 7.E-10 4.E-09 5.E-09 -- -- 1.6E-09 9.4E-09 -- -- --
RM 2.5 East Benzo(b)fluoranthene 4.4E+02 ug/kg 7.3E-01 7.3E-01 8.5E-11 4.9E-10 6.E-11 4.E-10 4.E-10 -- -- 1.5E-09 8.6E-09 -- -- --
RM 2.5 East Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 2.7E-11 1.6E-10 2.E-12 1.E-11 1.E-11 -- -- 4.7E-10 2.7E-09 -- -- --
RM 2.5 East Dibenzo(a,h)anthracene 4.9E+01 ug/kg 7.3E+00 7.3E+00 9.4E-12 5.5E-11 7.E-11 4.E-10 5.E-10 -- -- 1.6E-10 9.6E-10 -- -- --
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 East Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 5.5E-11 3.2E-10 4.E-11 2.E-10 3.E-10 -- -- 9.6E-10 5.6E-09 -- -- --
RM 2.5 East Naphthalene 5.1E+01 ug/kg -- -- 9.8E-12 5.7E-11 -- -- -- 2.0E-02 2.0E-02 1.7E-10 9.9E-10 9.E-09 5.E-08 6.E-08
RM 2.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-10 5.E-09 6.E-09 -- -- -- -- -- -- --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 7.8E+01 ug/kg 1.4E-02 1.4E-02 1.2E-11 8.7E-11 2.E-13 1.E-12 1.E-12 2.0E-02 2.0E-02 2.0E-10 1.5E-09 1.E-08 8.E-08 9.E-08
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 5.6E+01 ug/kg 2.0E+00 2.0E+00 1.2E-11 6.2E-11 2.E-11 1.E-10 1.E-10 2.0E-05 2.0E-05 2.0E-10 1.1E-09 1.E-05 5.E-05 6.E-05
RM 2.5 East Total PCB Congeners 6.6E+04 pg/g NA NA 1.4E-11 7.4E-11 NA NA -- NA NA 2.4E-10 1.3E-09 NA NA --
RM 2.5 East Total PCBs, Adjusted 6.3E+04 pg/g 2.0E+00 2.0E+00 1.3E-11 7.0E-11 3.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 2.3E-10 1.2E-09 1.E-05 6.E-05 7.E-05
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 6.6E-01 pg/g 1.3E+05 1.3E+05 2.9E-17 7.4E-16 4.E-12 1.E-10 1.E-10 1.0E-09 1.0E-09 5.1E-16 1.3E-14 5.E-07 1.E-05 1.E-05
RM 2.5 East Total PCB TEQ 1.3E+00 pg/g 1.3E+05 1.3E+05 2.8E-16 1.5E-15 4.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 4.8E-15 2.6E-14 5.E-06 3.E-05 3.E-05
RM 2.5 East Total TEQ -- pg/g -- -- -- -- 4.E-11 3.E-10 3.E-10 -- -- -- -- 5.E-06 4.E-05 4.E-05
RM 2.5 East Pesticides
RM 2.5 East Aldrin 5.1E-01 ug/kg 1.7E+01 1.7E+01 7.5E-14 5.6E-13 1.E-12 1.E-11 1.E-11 3.0E-05 3.0E-05 1.3E-12 9.9E-12 4.E-08 3.E-07 4.E-07
RM 2.5 East Dieldrin 1.7E-01 ug/kg 1.6E+01 1.6E+01 2.4E-14 1.8E-13 4.E-13 3.E-12 3.E-12 5.0E-05 5.0E-05 4.3E-13 3.2E-12 9.E-09 6.E-08 7.E-08
RM 2.5 East Total DDT 2.4E+00 ug/kg 3.4E-01 3.4E-01 1.1E-13 2.7E-12 4.E-14 9.E-13 9.E-13 5.0E-04 5.0E-04 1.8E-12 4.7E-11 4.E-09 9.E-08 1.E-07
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 2.5 MC Metals
RM 2.5 MC Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 1.9E-10 4.8E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.3E-09 8.3E-08 1.E-05 3.E-04 3.E-04
RM 2.5 MC Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.4E-08 NL NL -- NL NL 0.0E+00 2.5E-07 NL NL --
RM 2.5 MC Mercury 7.9E-02 mg/kg -- -- 0.0E+00 8.8E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-09 0.E+00 5.E-06 5.E-06
RM 2.5 MC Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 4.1E-11 2.4E-10 3.E-11 2.E-10 2.E-10 -- -- 7.1E-10 4.2E-09 -- -- --
RM 2.5 MC Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 6.6E-11 3.8E-10 5.E-10 3.E-09 3.E-09 -- -- 1.1E-09 6.7E-09 -- -- --
RM 2.5 MC Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 6.0E-11 3.5E-10 4.E-11 3.E-10 3.E-10 -- -- 1.1E-09 6.1E-09 -- -- --
RM 2.5 MC Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 1.9E-11 1.1E-10 1.E-12 8.E-12 1.E-11 -- -- 3.4E-10 2.0E-09 -- -- --
RM 2.5 MC Dibenzo(a,h)anthracene 3.4E+01 ug/kg 7.3E+00 7.3E+00 6.4E-12 3.8E-11 5.E-11 3.E-10 3.E-10 -- -- 1.1E-10 6.6E-10 -- -- --
RM 2.5 MC Indeno(1,2,3-cd)pyrene 2.6E+02 ug/kg 7.3E-01 7.3E-01 5.0E-11 2.9E-10 4.E-11 2.E-10 2.E-10 -- -- 8.8E-10 5.1E-09 -- -- --
RM 2.5 MC Naphthalene 5.9E+01 ug/kg -- -- 1.1E-11 6.6E-11 -- -- -- 2.0E-02 2.0E-02 2.0E-10 1.1E-09 1.E-08 6.E-08 7.E-08
RM 2.5 MC Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-10 4.E-09 4.E-09 -- -- -- -- -- -- --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 5.8E+01 ug/kg 1.4E-02 1.4E-02 8.5E-12 6.4E-11 1.E-13 9.E-13 1.E-12 2.0E-02 2.0E-02 1.5E-10 1.1E-09 7.E-09 6.E-08 6.E-08
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 5.2E-12 2.8E-11 1.E-11 6.E-11 7.E-11 2.0E-05 2.0E-05 9.2E-11 5.0E-10 5.E-06 2.E-05 3.E-05
RM 2.5 MC Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 2.5 MC Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 2.0E-01 ug/kg 1.7E+01 1.7E+01 3.0E-14 2.3E-13 5.E-13 4.E-12 4.E-12 3.0E-05 3.0E-05 5.3E-13 4.0E-12 2.E-08 1.E-07 2.E-07
RM 2.5 MC Dieldrin 3.1E-01 ug/kg 1.6E+01 1.6E+01 4.5E-14 3.4E-13 7.E-13 5.E-12 6.E-12 5.0E-05 5.0E-05 7.9E-13 6.0E-12 2.E-08 1.E-07 1.E-07
RM 2.5 MC Total DDT 3.7E+00 ug/kg 3.4E-01 3.4E-01 1.7E-13 4.2E-12 6.E-14 1.E-12 1.E-12 5.0E-04 5.0E-04 2.9E-12 7.3E-11 6.E-09 1.E-07 2.E-07
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 3 West Metals
RM 3 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.6E-10 4.1E-09 2.E-10 6.E-09 6.E-09 3.0E-04 3.0E-04 2.8E-09 7.2E-08 9.E-06 2.E-04 2.E-04
RM 3 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.4E-08 NL NL -- NL NL 0.0E+00 2.4E-07 NL NL --
RM 3 West Mercury 8.0E-02 mg/kg -- -- 0.0E+00 8.9E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 3 West Thallium 1.5E+01 mg/kg -- -- 0.0E+00 1.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.0E-07 0.E+00 5.E-03 5.E-03
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.0E+01 ug/kg -- -- 1.5E-12 1.2E-11 -- -- -- 3.0E-04 3.0E-04 2.7E-11 2.0E-10 9.E-08 7.E-07 8.E-07
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene 2.9E+02 ug/kg 7.3E-01 7.3E-01 5.6E-11 3.2E-10 4.E-11 2.E-10 3.E-10 -- -- 9.7E-10 5.7E-09 -- -- --
RM 3 West Benzo(a)pyrene 4.6E+02 ug/kg 7.3E+00 7.3E+00 8.9E-11 5.2E-10 6.E-10 4.E-09 4.E-09 -- -- 1.6E-09 9.0E-09 -- -- --
RM 3 West Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 7.6E-11 4.4E-10 6.E-11 3.E-10 4.E-10 -- -- 1.3E-09 7.7E-09 -- -- --
RM 3 West Benzo(k)fluoranthene 2.3E+02 ug/kg 7.3E-02 7.3E-02 4.4E-11 2.6E-10 3.E-12 2.E-11 2.E-11 -- -- 7.8E-10 4.5E-09 -- -- --
RM 3 West Dibenzo(a,h)anthracene 5.3E+01 ug/kg 7.3E+00 7.3E+00 1.0E-11 5.9E-11 7.E-11 4.E-10 5.E-10 -- -- 1.8E-10 1.0E-09 -- -- --
RM 3 West Indeno(1,2,3-cd)pyrene 3.3E+02 ug/kg 7.3E-01 7.3E-01 6.3E-11 3.7E-10 5.E-11 3.E-10 3.E-10 -- -- 1.1E-09 6.4E-09 -- -- --
RM 3 West Naphthalene 9.8E+01 ug/kg -- -- 1.9E-11 1.1E-10 -- -- -- 2.0E-02 2.0E-02 3.3E-10 1.9E-09 2.E-08 1.E-07 1.E-07
RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-10 5.E-09 6.E-09 -- -- -- -- -- -- --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 4.0E+01 ug/kg 1.4E-02 1.4E-02 5.9E-12 4.5E-11 8.E-14 6.E-13 7.E-13 2.0E-02 2.0E-02 1.0E-10 7.9E-10 5.E-09 4.E-08 4.E-08
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 2.3E-12 1.3E-11 5.E-12 3.E-11 3.E-11 2.0E-05 2.0E-05 4.1E-11 2.2E-10 2.E-06 1.E-05 1.E-05
RM 3 West Total PCB Congeners 1.6E+04 pg/g NA NA 3.2E-12 1.8E-11 NA NA -- NA NA 5.7E-11 3.1E-10 NA NA --
RM 3 West Total PCBs, Adjusted 1.5E+04 pg/g 2.0E+00 2.0E+00 3.1E-12 1.7E-11 6.E-12 3.E-11 4.E-11 2.0E-05 2.0E-05 5.4E-11 2.9E-10 3.E-06 1.E-05 2.E-05
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 6.1E-01 pg/g 1.3E+05 1.3E+05 2.7E-17 6.8E-16 3.E-12 9.E-11 9.E-11 1.0E-09 1.0E-09 4.7E-16 1.2E-14 5.E-07 1.E-05 1.E-05
RM 3 West Total PCB TEQ 4.1E-01 pg/g 1.3E+05 1.3E+05 8.5E-17 4.6E-16 1.E-11 6.E-11 7.E-11 1.0E-09 1.0E-09 1.5E-15 8.0E-15 1.E-06 8.E-06 1.E-05
RM 3 West Total TEQ -- pg/g -- -- -- -- 1.E-11 1.E-10 2.E-10 -- -- -- -- 2.E-06 2.E-05 2.E-05
RM 3 West Pesticides
RM 3 West Aldrin 3.5E-01 ug/kg 1.7E+01 1.7E+01 5.2E-14 3.9E-13 9.E-13 7.E-12 8.E-12 3.0E-05 3.0E-05 9.1E-13 6.9E-12 3.E-08 2.E-07 3.E-07
RM 3 West Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 2.9E-14 2.2E-13 5.E-13 4.E-12 4.E-12 5.0E-05 5.0E-05 5.1E-13 3.8E-12 1.E-08 8.E-08 9.E-08
RM 3 West Total DDT 2.8E+01 ug/kg 3.4E-01 3.4E-01 1.3E-12 3.2E-11 4.E-13 1.E-11 1.E-11 5.0E-04 5.0E-04 2.2E-11 5.5E-10 4.E-08 1.E-06 1.E-06
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3 West Conventionals
RM 3 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 3 East Metals
RM 3 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.8E-10 4.6E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.2E-09 8.1E-08 1.E-05 3.E-04 3.E-04
RM 3 East Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.4E-08 NL NL -- NL NL 0.0E+00 2.4E-07 NL NL --
RM 3 East Mercury 5.6E-02 mg/kg -- -- 0.0E+00 6.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 3 East Thallium 5.5E+00 mg/kg -- -- 0.0E+00 6.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-07 0.E+00 2.E-03 2.E-03
RM 3 East Butyltins
RM 3 East Tributyltin ion 8.3E+00 ug/kg -- -- 1.2E-12 9.2E-12 -- -- -- 3.0E-04 3.0E-04 2.1E-11 1.6E-10 7.E-08 5.E-07 6.E-07
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 1.5E-11 8.6E-11 1.E-11 6.E-11 7.E-11 -- -- 2.6E-10 1.5E-09 -- -- --
RM 3 East Benzo(a)pyrene 8.4E+01 ug/kg 7.3E+00 7.3E+00 1.6E-11 9.4E-11 1.E-10 7.E-10 8.E-10 -- -- 2.8E-10 1.6E-09 -- -- --
RM 3 East Benzo(b)fluoranthene 9.9E+01 ug/kg 7.3E-01 7.3E-01 1.9E-11 1.1E-10 1.E-11 8.E-11 9.E-11 -- -- 3.3E-10 1.9E-09 -- -- --
RM 3 East Benzo(k)fluoranthene 6.0E+01 ug/kg 7.3E-02 7.3E-02 1.2E-11 6.7E-11 8.E-13 5.E-12 6.E-12 -- -- 2.0E-10 1.2E-09 -- -- --
RM 3 East Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 2.6E-12 1.5E-11 2.E-11 1.E-10 1.E-10 -- -- 4.6E-11 2.7E-10 -- -- --
RM 3 East Indeno(1,2,3-cd)pyrene 6.7E+01 ug/kg 7.3E-01 7.3E-01 1.3E-11 7.5E-11 9.E-12 6.E-11 6.E-11 -- -- 2.3E-10 1.3E-09 -- -- --
RM 3 East Naphthalene 1.3E+01 ug/kg -- -- 2.4E-12 1.4E-11 -- -- -- 2.0E-02 2.0E-02 4.2E-11 2.5E-10 2.E-09 1.E-08 1.E-08
RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 1.E-09 1.E-09 -- -- -- -- -- -- --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 6.5E+01 ug/kg 1.4E-02 1.4E-02 9.5E-12 7.2E-11 1.E-13 1.E-12 1.E-12 2.0E-02 2.0E-02 1.7E-10 1.3E-09 8.E-09 6.E-08 7.E-08
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 1.9E+01 ug/kg 2.0E+00 2.0E+00 3.9E-12 2.1E-11 8.E-12 4.E-11 5.E-11 2.0E-05 2.0E-05 6.9E-11 3.7E-10 3.E-06 2.E-05 2.E-05
RM 3 East Total PCB Congeners 5.6E+03 pg/g NA NA 1.1E-12 6.2E-12 NA NA -- NA NA 2.0E-11 1.1E-10 NA NA --
RM 3 East Total PCBs, Adjusted 5.3E+03 pg/g 2.0E+00 2.0E+00 1.1E-12 6.0E-12 2.E-12 1.E-11 1.E-11 2.0E-05 2.0E-05 1.9E-11 1.0E-10 1.E-06 5.E-06 6.E-06
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 2.9E+00 pg/g 1.3E+05 1.3E+05 1.3E-16 3.2E-15 2.E-11 4.E-10 4.E-10 1.0E-09 1.0E-09 2.2E-15 5.6E-14 2.E-06 6.E-05 6.E-05
RM 3 East Total PCB TEQ 7.7E-02 pg/g 1.3E+05 1.3E+05 1.6E-17 8.6E-17 2.E-12 1.E-11 1.E-11 1.0E-09 1.0E-09 2.8E-16 1.5E-15 3.E-07 1.E-06 2.E-06
RM 3 East Total TEQ -- pg/g -- -- -- -- 2.E-11 4.E-10 4.E-10 -- -- -- -- 2.E-06 6.E-05 6.E-05
RM 3 East Pesticides
RM 3 East Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 4.2E-14 3.2E-13 7.E-13 5.E-12 6.E-12 3.0E-05 3.0E-05 7.4E-13 5.6E-12 2.E-08 2.E-07 2.E-07
RM 3 East Dieldrin 5.7E-02 ug/kg 1.6E+01 1.6E+01 8.5E-15 6.4E-14 1.E-13 1.E-12 1.E-12 5.0E-05 5.0E-05 1.5E-13 1.1E-12 3.E-09 2.E-08 3.E-08
RM 3 East Total DDT 1.6E+00 ug/kg 3.4E-01 3.4E-01 7.0E-14 1.8E-12 2.E-14 6.E-13 6.E-13 5.0E-04 5.0E-04 1.2E-12 3.1E-11 2.E-09 6.E-08 6.E-08
RM 3 East Conventionals
RM 3 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-09
RM 3.5 West Metals
RM 3.5 West Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 2.6E-10 6.5E-09 4.E-10 1.E-08 1.E-08 3.0E-04 3.0E-04 4.5E-09 1.1E-07 1.E-05 4.E-04 4.E-04
RM 3.5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 1.6E-08 NL NL -- NL NL 0.0E+00 2.9E-07 NL NL --
RM 3.5 West Mercury 7.1E-02 mg/kg -- -- 0.0E+00 7.9E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 3.5 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 2.5E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.4E-07 0.E+00 7.E-03 7.E-03
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 8.1E+01 ug/kg -- -- 1.2E-11 9.1E-11 -- -- -- 3.0E-04 3.0E-04 2.1E-10 1.6E-09 7.E-07 5.E-06 6.E-06
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 5.0E-11 2.9E-10 4.E-11 2.E-10 2.E-10 -- -- 8.7E-10 5.1E-09 -- -- --
RM 3.5 West Benzo(a)pyrene 3.9E+02 ug/kg 7.3E+00 7.3E+00 7.5E-11 4.4E-10 5.E-10 3.E-09 4.E-09 -- -- 1.3E-09 7.7E-09 -- -- --
RM 3.5 West Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 6.7E-11 3.9E-10 5.E-11 3.E-10 3.E-10 -- -- 1.2E-09 6.8E-09 -- -- --
RM 3.5 West Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 2.8E-11 1.6E-10 2.E-12 1.E-11 1.E-11 -- -- 4.8E-10 2.8E-09 -- -- --
RM 3.5 West Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 8.3E-12 4.8E-11 6.E-11 4.E-10 4.E-10 -- -- 1.4E-10 8.4E-10 -- -- --
RM 3.5 West Indeno(1,2,3-cd)pyrene 3.2E+02 ug/kg 7.3E-01 7.3E-01 6.2E-11 3.6E-10 4.E-11 3.E-10 3.E-10 -- -- 1.1E-09 6.3E-09 -- -- --
RM 3.5 West Naphthalene 1.3E+02 ug/kg -- -- 2.5E-11 1.5E-10 -- -- -- 2.0E-02 2.0E-02 4.4E-10 2.6E-09 2.E-08 1.E-07 2.E-07
RM 3.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-10 4.E-09 5.E-09 -- -- -- -- -- -- --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 4.6E+01 ug/kg 1.4E-02 1.4E-02 6.9E-12 5.2E-11 1.E-13 7.E-13 8.E-13 2.0E-02 2.0E-02 1.2E-10 9.1E-10 6.E-09 5.E-08 5.E-08
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.3E+01 ug/kg 2.0E+00 2.0E+00 4.7E-12 2.5E-11 9.E-12 5.E-11 6.E-11 2.0E-05 2.0E-05 8.2E-11 4.4E-10 4.E-06 2.E-05 3.E-05
RM 3.5 West Total PCB Congeners 1.9E+04 pg/g NA NA 3.9E-12 2.1E-11 NA NA -- NA NA 6.9E-11 3.7E-10 NA NA --
RM 3.5 West Total PCBs, Adjusted 1.8E+04 pg/g 2.0E+00 2.0E+00 3.7E-12 2.0E-11 7.E-12 4.E-11 5.E-11 2.0E-05 2.0E-05 6.4E-11 3.5E-10 3.E-06 2.E-05 2.E-05
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 9.1E-01 pg/g 1.3E+05 1.3E+05 4.0E-17 1.0E-15 5.E-12 1.E-10 1.E-10 1.0E-09 1.0E-09 7.0E-16 1.8E-14 7.E-07 2.E-05 2.E-05
RM 3.5 West Total PCB TEQ 5.1E-01 pg/g 1.3E+05 1.3E+05 1.1E-16 5.7E-16 1.E-11 7.E-11 9.E-11 1.0E-09 1.0E-09 1.8E-15 1.0E-14 2.E-06 1.E-05 1.E-05
RM 3.5 West Total TEQ -- pg/g -- -- -- -- 2.E-11 2.E-10 2.E-10 -- -- -- -- 3.E-06 3.E-05 3.E-05
RM 3.5 West Pesticides
RM 3.5 West Aldrin 2.7E-01 ug/kg 1.7E+01 1.7E+01 3.9E-14 3.0E-13 7.E-13 5.E-12 6.E-12 3.0E-05 3.0E-05 6.8E-13 5.2E-12 2.E-08 2.E-07 2.E-07
RM 3.5 West Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 1.9E-14 1.4E-13 3.E-13 2.E-12 3.E-12 5.0E-05 5.0E-05 3.2E-13 2.5E-12 6.E-09 5.E-08 6.E-08
RM 3.5 West Total DDT 5.8E+00 ug/kg 3.4E-01 3.4E-01 2.6E-13 6.5E-12 9.E-14 2.E-12 2.E-12 5.0E-04 5.0E-04 4.5E-12 1.1E-10 9.E-09 2.E-07 2.E-07
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 3.5 East Metals
RM 3.5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.6E-10 4.1E-09 2.E-10 6.E-09 6.E-09 3.0E-04 3.0E-04 2.9E-09 7.2E-08 1.E-05 2.E-04 2.E-04
RM 3.5 East Lead 2.7E+01 mg/kg NL NL 0.0E+00 3.0E-08 NL NL -- NL NL 0.0E+00 5.3E-07 NL NL --
RM 3.5 East Mercury 7.9E-02 mg/kg -- -- 0.0E+00 8.8E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-09 0.E+00 5.E-06 5.E-06
RM 3.5 East Thallium 6.8E+00 mg/kg -- -- 0.0E+00 7.7E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-07 0.E+00 2.E-03 2.E-03
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 1.8E+03 ug/kg -- -- 2.6E-10 2.0E-09 -- -- -- 3.0E-04 3.0E-04 4.6E-09 3.5E-08 2.E-05 1.E-04 1.E-04
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene 2.9E+02 ug/kg 7.3E-01 7.3E-01 5.6E-11 3.3E-10 4.E-11 2.E-10 3.E-10 -- -- 9.8E-10 5.7E-09 -- -- --
RM 3.5 East Benzo(a)pyrene 2.5E+02 ug/kg 7.3E+00 7.3E+00 4.7E-11 2.8E-10 3.E-10 2.E-09 2.E-09 -- -- 8.3E-10 4.8E-09 -- -- --
RM 3.5 East Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 6.7E-11 3.9E-10 5.E-11 3.E-10 3.E-10 -- -- 1.2E-09 6.9E-09 -- -- --
RM 3.5 East Benzo(k)fluoranthene 1.7E+02 ug/kg 7.3E-02 7.3E-02 3.3E-11 1.9E-10 2.E-12 1.E-11 2.E-11 -- -- 5.7E-10 3.3E-09 -- -- --
RM 3.5 East Dibenzo(a,h)anthracene 4.1E+01 ug/kg 7.3E+00 7.3E+00 7.9E-12 4.6E-11 6.E-11 3.E-10 4.E-10 -- -- 1.4E-10 8.0E-10 -- -- --
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 East Indeno(1,2,3-cd)pyrene 1.5E+02 ug/kg 7.3E-01 7.3E-01 2.9E-11 1.7E-10 2.E-11 1.E-10 1.E-10 -- -- 5.0E-10 2.9E-09 -- -- --
RM 3.5 East Naphthalene 1.4E+01 ug/kg -- -- 2.7E-12 1.6E-11 -- -- -- 2.0E-02 2.0E-02 4.7E-11 2.7E-10 2.E-09 1.E-08 2.E-08
RM 3.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-10 3.E-09 4.E-09 -- -- -- -- -- -- --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 1.3E+03 ug/kg 1.4E-02 1.4E-02 2.0E-10 1.5E-09 3.E-12 2.E-11 2.E-11 2.0E-02 2.0E-02 3.4E-09 2.6E-08 2.E-07 1.E-06 1.E-06
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 3.8E+02 ug/kg 2.0E+00 2.0E+00 7.8E-11 4.2E-10 2.E-10 8.E-10 1.E-09 2.0E-05 2.0E-05 1.4E-09 7.3E-09 7.E-05 4.E-04 4.E-04
RM 3.5 East Total PCB Congeners 7.7E+05 pg/g NA NA 1.6E-10 8.6E-10 NA NA -- NA NA 2.8E-09 1.5E-08 NA NA --
RM 3.5 East Total PCBs, Adjusted 7.0E+05 pg/g 2.0E+00 2.0E+00 1.4E-10 7.8E-10 3.E-10 2.E-09 2.E-09 2.0E-05 2.0E-05 2.5E-09 1.4E-08 1.E-04 7.E-04 8.E-04
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 1.5E-16 3.7E-15 2.E-11 5.E-10 5.E-10 1.0E-09 1.0E-09 2.6E-15 6.5E-14 3.E-06 7.E-05 7.E-05
RM 3.5 East Total PCB TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 3.6E-15 1.9E-14 5.E-10 3.E-09 3.E-09 1.0E-09 1.0E-09 6.3E-14 3.4E-13 6.E-05 3.E-04 4.E-04
RM 3.5 East Total TEQ -- pg/g -- -- -- -- 5.E-10 3.E-09 3.E-09 -- -- -- -- 7.E-05 4.E-04 5.E-04
RM 3.5 East Pesticides
RM 3.5 East Aldrin 3.7E-01 ug/kg 1.7E+01 1.7E+01 5.5E-14 4.2E-13 9.E-13 7.E-12 8.E-12 3.0E-05 3.0E-05 9.6E-13 7.3E-12 3.E-08 2.E-07 3.E-07
RM 3.5 East Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 1.9E-14 1.4E-13 3.E-13 2.E-12 3.E-12 5.0E-05 5.0E-05 3.2E-13 2.5E-12 6.E-09 5.E-08 6.E-08
RM 3.5 East Total DDT 6.2E+00 ug/kg 3.4E-01 3.4E-01 2.7E-13 6.9E-12 9.E-14 2.E-12 2.E-12 5.0E-04 5.0E-04 4.8E-12 1.2E-10 1.E-08 2.E-07 3.E-07
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 4 West Metals
RM 4 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 1.5E-10 3.8E-09 2.E-10 6.E-09 6.E-09 3.0E-04 3.0E-04 2.6E-09 6.6E-08 9.E-06 2.E-04 2.E-04
RM 4 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 1.7E-08 NL NL -- NL NL 0.0E+00 3.0E-07 NL NL --
RM 4 West Mercury 8.2E-02 mg/kg -- -- 0.0E+00 9.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 4 West Thallium 1.0E+01 mg/kg -- -- 0.0E+00 1.2E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.0E-07 0.E+00 3.E-03 3.E-03
RM 4 West Butyltins
RM 4 West Tributyltin ion 6.1E+00 ug/kg -- -- 9.0E-13 6.8E-12 -- -- -- 3.0E-04 3.0E-04 1.6E-11 1.2E-10 5.E-08 4.E-07 5.E-07
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene 2.5E+02 ug/kg 7.3E-01 7.3E-01 4.9E-11 2.9E-10 4.E-11 2.E-10 2.E-10 -- -- 8.6E-10 5.0E-09 -- -- --
RM 4 West Benzo(a)pyrene 4.0E+02 ug/kg 7.3E+00 7.3E+00 7.6E-11 4.4E-10 6.E-10 3.E-09 4.E-09 -- -- 1.3E-09 7.8E-09 -- -- --
RM 4 West Benzo(b)fluoranthene 3.6E+02 ug/kg 7.3E-01 7.3E-01 6.8E-11 4.0E-10 5.E-11 3.E-10 3.E-10 -- -- 1.2E-09 7.0E-09 -- -- --
RM 4 West Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 2.5E-11 1.5E-10 2.E-12 1.E-11 1.E-11 -- -- 4.5E-10 2.6E-09 -- -- --
RM 4 West Dibenzo(a,h)anthracene 4.4E+01 ug/kg 7.3E+00 7.3E+00 8.4E-12 4.9E-11 6.E-11 4.E-10 4.E-10 -- -- 1.5E-10 8.6E-10 -- -- --
RM 4 West Indeno(1,2,3-cd)pyrene 3.2E+02 ug/kg 7.3E-01 7.3E-01 6.1E-11 3.5E-10 4.E-11 3.E-10 3.E-10 -- -- 1.1E-09 6.2E-09 -- -- --
RM 4 West Naphthalene 7.7E+01 ug/kg -- -- 1.5E-11 8.6E-11 -- -- -- 2.0E-02 2.0E-02 2.6E-10 1.5E-09 1.E-08 8.E-08 9.E-08
RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-10 4.E-09 5.E-09 -- -- -- -- -- -- --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 4.2E+01 ug/kg 1.4E-02 1.4E-02 6.2E-12 4.7E-11 9.E-14 7.E-13 7.E-13 2.0E-02 2.0E-02 1.1E-10 8.2E-10 5.E-09 4.E-08 5.E-08
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.0E+00 4.4E-12 2.4E-11 9.E-12 5.E-11 6.E-11 2.0E-05 2.0E-05 7.7E-11 4.2E-10 4.E-06 2.E-05 2.E-05
RM 4 West Total PCB Congeners 1.9E+04 pg/g NA NA 3.9E-12 2.1E-11 NA NA -- NA NA 6.8E-11 3.7E-10 NA NA --
RM 4 West Total PCBs, Adjusted 1.8E+04 pg/g 2.0E+00 2.0E+00 3.7E-12 2.0E-11 7.E-12 4.E-11 5.E-11 2.0E-05 2.0E-05 6.4E-11 3.5E-10 3.E-06 2.E-05 2.E-05
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 1.3E+05 7.2E-17 1.8E-15 9.E-12 2.E-10 2.E-10 1.0E-09 1.0E-09 1.3E-15 3.2E-14 1.E-06 3.E-05 3.E-05
RM 4 West Total PCB TEQ 4.7E-01 pg/g 1.3E+05 1.3E+05 9.7E-17 5.3E-16 1.E-11 7.E-11 8.E-11 1.0E-09 1.0E-09 1.7E-15 9.2E-15 2.E-06 9.E-06 1.E-05
RM 4 West Total TEQ -- pg/g -- -- -- -- 2.E-11 3.E-10 3.E-10 -- -- -- -- 3.E-06 4.E-05 4.E-05
RM 4 West Pesticides
RM 4 West Aldrin 3.9E-01 ug/kg 1.7E+01 1.7E+01 5.7E-14 4.3E-13 1.E-12 7.E-12 8.E-12 3.0E-05 3.0E-05 1.0E-12 7.6E-12 3.E-08 3.E-07 3.E-07
RM 4 West Dieldrin 7.1E-02 ug/kg 1.6E+01 1.6E+01 1.1E-14 8.0E-14 2.E-13 1.E-12 1.E-12 5.0E-05 5.0E-05 1.8E-13 1.4E-12 4.E-09 3.E-08 3.E-08
RM 4 West Total DDT 1.9E+01 ug/kg 3.4E-01 3.4E-01 8.4E-13 2.1E-11 3.E-13 7.E-12 7.E-12 5.0E-04 5.0E-04 1.5E-11 3.7E-10 3.E-08 7.E-07 8.E-07
RM 4 West Conventionals
RM 4 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 4 East Metals
RM 4 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.9E-10 4.7E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.3E-09 8.3E-08 1.E-05 3.E-04 3.E-04
RM 4 East Lead 8.0E+01 mg/kg NL NL 0.0E+00 8.9E-08 NL NL -- NL NL 0.0E+00 1.6E-06 NL NL --
RM 4 East Mercury 6.6E-02 mg/kg -- -- 0.0E+00 7.4E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 4 East Thallium 8.0E+00 mg/kg -- -- 0.0E+00 8.9E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-07 0.E+00 2.E-03 2.E-03
RM 4 East Butyltins
RM 4 East Tributyltin ion 2.6E+01 ug/kg -- -- 3.9E-12 2.9E-11 -- -- -- 3.0E-04 3.0E-04 6.8E-11 5.1E-10 2.E-07 2.E-06 2.E-06
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene 6.3E+02 ug/kg 7.3E-01 7.3E-01 1.2E-10 7.1E-10 9.E-11 5.E-10 6.E-10 -- -- 2.1E-09 1.2E-08 -- -- --
RM 4 East Benzo(a)pyrene 8.8E+02 ug/kg 7.3E+00 7.3E+00 1.7E-10 9.8E-10 1.E-09 7.E-09 8.E-09 -- -- 2.9E-09 1.7E-08 -- -- --
RM 4 East Benzo(b)fluoranthene 9.0E+02 ug/kg 7.3E-01 7.3E-01 1.7E-10 1.0E-09 1.E-10 7.E-10 9.E-10 -- -- 3.0E-09 1.8E-08 -- -- --
RM 4 East Benzo(k)fluoranthene 7.1E+02 ug/kg 7.3E-02 7.3E-02 1.4E-10 8.0E-10 1.E-11 6.E-11 7.E-11 -- -- 2.4E-09 1.4E-08 -- -- --
RM 4 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 2.7E-11 1.6E-10 2.E-10 1.E-09 1.E-09 -- -- 4.7E-10 2.8E-09 -- -- --
RM 4 East Indeno(1,2,3-cd)pyrene 6.4E+02 ug/kg 7.3E-01 7.3E-01 1.2E-10 7.2E-10 9.E-11 5.E-10 6.E-10 -- -- 2.2E-09 1.3E-08 -- -- --
RM 4 East Naphthalene 3.9E+01 ug/kg -- -- 7.4E-12 4.3E-11 -- -- -- 2.0E-02 2.0E-02 1.3E-10 7.5E-10 6.E-09 4.E-08 4.E-08
RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 1.E-08 1.E-08 -- -- -- -- -- -- --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 9.1E+02 ug/kg 1.4E-02 1.4E-02 1.4E-10 1.0E-09 2.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 2.4E-09 1.8E-08 1.E-07 9.E-07 1.E-06
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 1.5E+02 ug/kg 2.0E+00 2.0E+00 3.1E-11 1.7E-10 6.E-11 3.E-10 4.E-10 2.0E-05 2.0E-05 5.5E-10 3.0E-09 3.E-05 1.E-04 2.E-04
RM 4 East Total PCB Congeners 2.2E+05 pg/g NA NA 4.5E-11 2.4E-10 NA NA -- NA NA 7.8E-10 4.2E-09 NA NA --
RM 4 East Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 2.0E+00 4.3E-11 2.3E-10 9.E-11 5.E-10 6.E-10 2.0E-05 2.0E-05 7.6E-10 4.1E-09 4.E-05 2.E-04 2.E-04
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.3E+05 1.8E-16 4.6E-15 2.E-11 6.E-10 6.E-10 1.0E-09 1.0E-09 3.2E-15 8.1E-14 3.E-06 8.E-05 8.E-05
RM 4 East Total PCB TEQ 1.9E+00 pg/g 1.3E+05 1.3E+05 4.0E-16 2.1E-15 5.E-11 3.E-10 3.E-10 1.0E-09 1.0E-09 6.9E-15 3.7E-14 7.E-06 4.E-05 4.E-05
RM 4 East Total TEQ -- pg/g -- -- -- -- 8.E-11 9.E-10 1.E-09 -- -- -- -- 1.E-05 1.E-04 1.E-04
RM 4 East Pesticides
RM 4 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 7.0E-14 5.3E-13 1.E-12 9.E-12 1.E-11 3.0E-05 3.0E-05 1.2E-12 9.3E-12 4.E-08 3.E-07 3.E-07
RM 4 East Dieldrin 8.9E-02 ug/kg 1.6E+01 1.6E+01 1.3E-14 9.9E-14 2.E-13 2.E-12 2.E-12 5.0E-05 5.0E-05 2.3E-13 1.7E-12 5.E-09 3.E-08 4.E-08
RM 4 East Total DDT 5.4E+00 ug/kg 3.4E-01 3.4E-01 2.4E-13 6.1E-12 8.E-14 2.E-12 2.E-12 5.0E-04 5.0E-04 4.2E-12 1.1E-10 8.E-09 2.E-07 2.E-07
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 East Conventionals
RM 4 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 4.5 West Metals
RM 4.5 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 1.6E-10 4.0E-09 2.E-10 6.E-09 6.E-09 3.0E-04 3.0E-04 2.8E-09 7.0E-08 9.E-06 2.E-04 2.E-04
RM 4.5 West Lead 2.8E+01 mg/kg NL NL 0.0E+00 3.2E-08 NL NL -- NL NL 0.0E+00 5.6E-07 NL NL --
RM 4.5 West Mercury 8.6E-02 mg/kg -- -- 0.0E+00 9.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-09 0.E+00 6.E-06 6.E-06
RM 4.5 West Thallium 9.0E+00 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-07 0.E+00 3.E-03 3.E-03
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 7.5E+00 ug/kg -- -- 1.1E-12 8.4E-12 -- -- -- 3.0E-04 3.0E-04 1.9E-11 1.5E-10 6.E-08 5.E-07 6.E-07
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene 5.5E+02 ug/kg 7.3E-01 7.3E-01 1.1E-10 6.2E-10 8.E-11 5.E-10 5.E-10 -- -- 1.9E-09 1.1E-08 -- -- --
RM 4.5 West Benzo(a)pyrene 7.6E+02 ug/kg 7.3E+00 7.3E+00 1.5E-10 8.5E-10 1.E-09 6.E-09 7.E-09 -- -- 2.5E-09 1.5E-08 -- -- --
RM 4.5 West Benzo(b)fluoranthene 6.6E+02 ug/kg 7.3E-01 7.3E-01 1.3E-10 7.4E-10 9.E-11 5.E-10 6.E-10 -- -- 2.2E-09 1.3E-08 -- -- --
RM 4.5 West Benzo(k)fluoranthene 2.9E+02 ug/kg 7.3E-02 7.3E-02 5.6E-11 3.3E-10 4.E-12 2.E-11 3.E-11 -- -- 9.8E-10 5.7E-09 -- -- --
RM 4.5 West Dibenzo(a,h)anthracene 8.5E+01 ug/kg 7.3E+00 7.3E+00 1.6E-11 9.5E-11 1.E-10 7.E-10 8.E-10 -- -- 2.8E-10 1.7E-09 -- -- --
RM 4.5 West Indeno(1,2,3-cd)pyrene 5.9E+02 ug/kg 7.3E-01 7.3E-01 1.1E-10 6.7E-10 8.E-11 5.E-10 6.E-10 -- -- 2.0E-09 1.2E-08 -- -- --
RM 4.5 West Naphthalene 1.6E+02 ug/kg -- -- 3.1E-11 1.8E-10 -- -- -- 2.0E-02 2.0E-02 5.5E-10 3.2E-09 3.E-08 2.E-07 2.E-07
RM 4.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 8.E-09 1.E-08 -- -- -- -- -- -- --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 5.0E+01 ug/kg 1.4E-02 1.4E-02 7.3E-12 5.5E-11 1.E-13 8.E-13 9.E-13 2.0E-02 2.0E-02 1.3E-10 9.7E-10 6.E-09 5.E-08 5.E-08
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 5.1E-12 2.7E-11 1.E-11 5.E-11 7.E-11 2.0E-05 2.0E-05 8.9E-11 4.8E-10 4.E-06 2.E-05 3.E-05
RM 4.5 West Total PCB Congeners 8.5E+04 pg/g NA NA 1.8E-11 9.5E-11 NA NA -- NA NA 3.1E-10 1.7E-09 NA NA --
RM 4.5 West Total PCBs, Adjusted 7.9E+04 pg/g 2.0E+00 2.0E+00 1.6E-11 8.9E-11 3.E-11 2.E-10 2.E-10 2.0E-05 2.0E-05 2.9E-10 1.6E-09 1.E-05 8.E-05 9.E-05
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 1.3E+05 1.2E-16 2.9E-15 2.E-11 4.E-10 4.E-10 1.0E-09 1.0E-09 2.0E-15 5.1E-14 2.E-06 5.E-05 5.E-05
RM 4.5 West Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.3E+05 2.9E-16 1.6E-15 4.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 5.1E-15 2.8E-14 5.E-06 3.E-05 3.E-05
RM 4.5 West Total TEQ -- pg/g -- -- -- -- 5.E-11 6.E-10 6.E-10 -- -- -- -- 7.E-06 8.E-05 9.E-05
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.7E-01 ug/kg 1.7E+01 1.7E+01 2.5E-14 1.9E-13 4.E-13 3.E-12 4.E-12 3.0E-05 3.0E-05 4.3E-13 3.3E-12 1.E-08 1.E-07 1.E-07
RM 4.5 West Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 2.0E-14 1.5E-13 3.E-13 2.E-12 3.E-12 5.0E-05 5.0E-05 3.4E-13 2.6E-12 7.E-09 5.E-08 6.E-08
RM 4.5 West Total DDT 4.5E+00 ug/kg 3.4E-01 3.4E-01 2.0E-13 5.1E-12 7.E-14 2.E-12 2.E-12 5.0E-04 5.0E-04 3.5E-12 8.9E-11 7.E-09 2.E-07 2.E-07
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 4.5 East Metals
RM 4.5 East Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 1.8E-10 4.4E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.1E-09 7.8E-08 1.E-05 3.E-04 3.E-04
RM 4.5 East Lead 1.6E+02 mg/kg NL NL 0.0E+00 1.7E-07 NL NL -- NL NL 0.0E+00 3.0E-06 NL NL --
RM 4.5 East Mercury 6.3E-02 mg/kg -- -- 0.0E+00 7.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-09 0.E+00 4.E-06 4.E-06
RM 4.5 East Thallium 1.3E+01 mg/kg -- -- 0.0E+00 1.4E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.5E-07 0.E+00 4.E-03 4.E-03
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 4.1E+01 ug/kg -- -- 6.0E-12 4.5E-11 -- -- -- 3.0E-04 3.0E-04 1.0E-10 7.9E-10 3.E-07 3.E-06 3.E-06
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene 3.3E+03 ug/kg 7.3E-01 7.3E-01 6.4E-10 3.7E-09 5.E-10 3.E-09 3.E-09 -- -- 1.1E-08 6.5E-08 -- -- --
RM 4.5 East Benzo(a)pyrene 4.3E+03 ug/kg 7.3E+00 7.3E+00 8.2E-10 4.8E-09 6.E-09 4.E-08 4.E-08 -- -- 1.4E-08 8.4E-08 -- -- --
RM 4.5 East Benzo(b)fluoranthene 3.8E+03 ug/kg 7.3E-01 7.3E-01 7.2E-10 4.2E-09 5.E-10 3.E-09 4.E-09 -- -- 1.3E-08 7.4E-08 -- -- --
RM 4.5 East Benzo(k)fluoranthene 3.4E+03 ug/kg 7.3E-02 7.3E-02 6.5E-10 3.8E-09 5.E-11 3.E-10 3.E-10 -- -- 1.1E-08 6.6E-08 -- -- --
RM 4.5 East Dibenzo(a,h)anthracene 7.1E+02 ug/kg 7.3E+00 7.3E+00 1.4E-10 7.9E-10 1.E-09 6.E-09 7.E-09 -- -- 2.4E-09 1.4E-08 -- -- --
RM 4.5 East Indeno(1,2,3-cd)pyrene 3.0E+03 ug/kg 7.3E-01 7.3E-01 5.8E-10 3.4E-09 4.E-10 2.E-09 3.E-09 -- -- 1.0E-08 5.9E-08 -- -- --
RM 4.5 East Naphthalene 1.5E+02 ug/kg -- -- 2.8E-11 1.6E-10 -- -- -- 2.0E-02 2.0E-02 4.9E-10 2.9E-09 2.E-08 1.E-07 2.E-07
RM 4.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-09 5.E-08 6.E-08 -- -- -- -- -- -- --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 8.3E+01 ug/kg 1.4E-02 1.4E-02 1.2E-11 9.3E-11 2.E-13 1.E-12 1.E-12 2.0E-02 2.0E-02 2.2E-10 1.6E-09 1.E-08 8.E-08 9.E-08
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 3.5E+01 ug/kg 2.0E+00 2.0E+00 7.1E-12 3.9E-11 1.E-11 8.E-11 9.E-11 2.0E-05 2.0E-05 1.2E-10 6.8E-10 6.E-06 3.E-05 4.E-05
RM 4.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 2.6E-12 1.4E-11 NA NA -- NA NA 4.5E-11 2.4E-10 NA NA --
RM 4.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 2.5E-12 1.3E-11 5.E-12 3.E-11 3.E-11 2.0E-05 2.0E-05 4.3E-11 2.3E-10 2.E-06 1.E-05 1.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.8E-01 pg/g 1.3E+05 1.3E+05 1.2E-17 3.1E-16 2.E-12 4.E-11 4.E-11 1.0E-09 1.0E-09 2.1E-16 5.4E-15 2.E-07 5.E-06 6.E-06
RM 4.5 East Total PCB TEQ 3.2E-01 pg/g 1.3E+05 1.3E+05 6.7E-17 3.6E-16 9.E-12 5.E-11 6.E-11 1.0E-09 1.0E-09 1.2E-15 6.3E-15 1.E-06 6.E-06 7.E-06
RM 4.5 East Total TEQ -- pg/g -- -- -- -- 1.E-11 9.E-11 1.E-10 -- -- -- -- 1.E-06 1.E-05 1.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.1E-01 ug/kg 1.7E+01 1.7E+01 1.6E-14 1.2E-13 3.E-13 2.E-12 2.E-12 3.0E-05 3.0E-05 2.8E-13 2.1E-12 9.E-09 7.E-08 8.E-08
RM 4.5 East Dieldrin 5.8E-02 ug/kg 1.6E+01 1.6E+01 8.6E-15 6.5E-14 1.E-13 1.E-12 1.E-12 5.0E-05 5.0E-05 1.5E-13 1.1E-12 3.E-09 2.E-08 3.E-08
RM 4.5 East Total DDT 4.9E+00 ug/kg 3.4E-01 3.4E-01 2.2E-13 5.4E-12 7.E-14 2.E-12 2.E-12 5.0E-04 5.0E-04 3.8E-12 9.5E-11 8.E-09 2.E-07 2.E-07
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-08
RM 5 West Metals
RM 5 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 1.4E-10 3.6E-09 2.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 2.5E-09 6.4E-08 8.E-06 2.E-04 2.E-04
RM 5 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.4E-08 NL NL -- NL NL 0.0E+00 2.4E-07 NL NL --
RM 5 West Mercury 5.2E-02 mg/kg -- -- 0.0E+00 5.9E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-09 0.E+00 3.E-06 3.E-06
RM 5 West Thallium 1.6E+01 mg/kg -- -- 0.0E+00 1.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.1E-07 0.E+00 5.E-03 5.E-03
RM 5 West Butyltins
RM 5 West Tributyltin ion 1.8E+01 ug/kg -- -- 2.7E-12 2.0E-11 -- -- -- 3.0E-04 3.0E-04 4.6E-11 3.5E-10 2.E-07 1.E-06 1.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene 5.9E+02 ug/kg 7.3E-01 7.3E-01 1.1E-10 6.6E-10 8.E-11 5.E-10 6.E-10 -- -- 2.0E-09 1.2E-08 -- -- --
RM 5 West Benzo(a)pyrene 7.9E+02 ug/kg 7.3E+00 7.3E+00 1.5E-10 8.9E-10 1.E-09 6.E-09 8.E-09 -- -- 2.7E-09 1.6E-08 -- -- --
RM 5 West Benzo(b)fluoranthene 5.7E+02 ug/kg 7.3E-01 7.3E-01 1.1E-10 6.3E-10 8.E-11 5.E-10 5.E-10 -- -- 1.9E-09 1.1E-08 -- -- --
RM 5 West Benzo(k)fluoranthene 4.1E+02 ug/kg 7.3E-02 7.3E-02 7.9E-11 4.6E-10 6.E-12 3.E-11 4.E-11 -- -- 1.4E-09 8.1E-09 -- -- --
RM 5 West Dibenzo(a,h)anthracene 8.2E+01 ug/kg 7.3E+00 7.3E+00 1.6E-11 9.1E-11 1.E-10 7.E-10 8.E-10 -- -- 2.7E-10 1.6E-09 -- -- --
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 West Indeno(1,2,3-cd)pyrene 5.9E+02 ug/kg 7.3E-01 7.3E-01 1.1E-10 6.6E-10 8.E-11 5.E-10 6.E-10 -- -- 2.0E-09 1.1E-08 -- -- --
RM 5 West Naphthalene 1.4E+02 ug/kg -- -- 2.6E-11 1.5E-10 -- -- -- 2.0E-02 2.0E-02 4.6E-10 2.7E-09 2.E-08 1.E-07 2.E-07
RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 9.E-09 1.E-08 -- -- -- -- -- -- --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 1.0E-11 7.9E-11 1.E-13 1.E-12 1.E-12 2.0E-02 2.0E-02 1.8E-10 1.4E-09 9.E-09 7.E-08 8.E-08
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 3.5E-12 1.9E-11 7.E-12 4.E-11 4.E-11 2.0E-05 2.0E-05 6.1E-11 3.3E-10 3.E-06 2.E-05 2.E-05
RM 5 West Total PCB Congeners 8.0E+04 pg/g NA NA 1.7E-11 9.0E-11 NA NA -- NA NA 2.9E-10 1.6E-09 NA NA --
RM 5 West Total PCBs, Adjusted 7.8E+04 pg/g 2.0E+00 2.0E+00 1.6E-11 8.7E-11 3.E-11 2.E-10 2.E-10 2.0E-05 2.0E-05 2.8E-10 1.5E-09 1.E-05 8.E-05 9.E-05
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 3.5E+00 pg/g 1.3E+05 1.3E+05 1.5E-16 3.9E-15 2.E-11 5.E-10 5.E-10 1.0E-09 1.0E-09 2.7E-15 6.8E-14 3.E-06 7.E-05 7.E-05
RM 5 West Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 2.4E-16 1.3E-15 3.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 4.2E-15 2.3E-14 4.E-06 2.E-05 3.E-05
RM 5 West Total TEQ -- pg/g -- -- -- -- 5.E-11 7.E-10 7.E-10 -- -- -- -- 7.E-06 9.E-05 1.E-04
RM 5 West Pesticides
RM 5 West Aldrin 4.4E-01 ug/kg 1.7E+01 1.7E+01 6.5E-14 4.9E-13 1.E-12 8.E-12 1.E-11 3.0E-05 3.0E-05 1.1E-12 8.6E-12 4.E-08 3.E-07 3.E-07
RM 5 West Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 2.2E-14 1.6E-13 3.E-13 3.E-12 3.E-12 5.0E-05 5.0E-05 3.8E-13 2.9E-12 8.E-09 6.E-08 7.E-08
RM 5 West Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 5.1E-13 1.3E-11 2.E-13 4.E-12 5.E-12 5.0E-04 5.0E-04 9.0E-12 2.3E-10 2.E-08 5.E-07 5.E-07
RM 5 West Conventionals
RM 5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 5 East Metals
RM 5 East Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 1.4E-10 3.6E-09 2.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 2.5E-09 6.3E-08 8.E-06 2.E-04 2.E-04
RM 5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.6E-08 NL NL -- NL NL 0.0E+00 2.7E-07 NL NL --
RM 5 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 7.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 5 East Thallium 2.1E+01 mg/kg -- -- 0.0E+00 2.4E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.2E-07 0.E+00 6.E-03 6.E-03
RM 5 East Butyltins
RM 5 East Tributyltin ion 5.7E+01 ug/kg -- -- 8.4E-12 6.4E-11 -- -- -- 3.0E-04 3.0E-04 1.5E-10 1.1E-09 5.E-07 4.E-06 4.E-06
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 4.1E-11 2.4E-10 3.E-11 2.E-10 2.E-10 -- -- 7.2E-10 4.2E-09 -- -- --
RM 5 East Benzo(a)pyrene 3.0E+02 ug/kg 7.3E+00 7.3E+00 5.7E-11 3.3E-10 4.E-10 2.E-09 3.E-09 -- -- 1.0E-09 5.8E-09 -- -- --
RM 5 East Benzo(b)fluoranthene 3.2E+02 ug/kg 7.3E-01 7.3E-01 6.1E-11 3.6E-10 4.E-11 3.E-10 3.E-10 -- -- 1.1E-09 6.2E-09 -- -- --
RM 5 East Benzo(k)fluoranthene 1.5E+02 ug/kg 7.3E-02 7.3E-02 2.9E-11 1.7E-10 2.E-12 1.E-11 1.E-11 -- -- 5.1E-10 3.0E-09 -- -- --
RM 5 East Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 8.2E-12 4.8E-11 6.E-11 3.E-10 4.E-10 -- -- 1.4E-10 8.4E-10 -- -- --
RM 5 East Indeno(1,2,3-cd)pyrene 2.4E+02 ug/kg 7.3E-01 7.3E-01 4.6E-11 2.7E-10 3.E-11 2.E-10 2.E-10 -- -- 8.1E-10 4.7E-09 -- -- --
RM 5 East Naphthalene 5.5E+01 ug/kg -- -- 1.0E-11 6.1E-11 -- -- -- 2.0E-02 2.0E-02 1.8E-10 1.1E-09 9.E-09 5.E-08 6.E-08
RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-10 3.E-09 4.E-09 -- -- -- -- -- -- --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 8.5E+01 ug/kg 1.4E-02 1.4E-02 1.3E-11 9.5E-11 2.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 2.2E-10 1.7E-09 1.E-08 8.E-08 9.E-08
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.0E+01 ug/kg 2.0E+00 2.0E+00 4.1E-12 2.2E-11 8.E-12 4.E-11 5.E-11 2.0E-05 2.0E-05 7.1E-11 3.8E-10 4.E-06 2.E-05 2.E-05
RM 5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 5 East Pesticides
RM 5 East Aldrin 1.9E-01 ug/kg 1.7E+01 1.7E+01 2.8E-14 2.1E-13 5.E-13 4.E-12 4.E-12 3.0E-05 3.0E-05 4.9E-13 3.7E-12 2.E-08 1.E-07 1.E-07
RM 5 East Dieldrin 1.9E-01 ug/kg 1.6E+01 1.6E+01 2.8E-14 2.1E-13 4.E-13 3.E-12 4.E-12 5.0E-05 5.0E-05 4.9E-13 3.7E-12 1.E-08 7.E-08 8.E-08
RM 5 East Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 6.1E-14 1.5E-12 2.E-14 5.E-13 5.E-13 5.0E-04 5.0E-04 1.1E-12 2.7E-11 2.E-09 5.E-08 6.E-08
RM 5 East Conventionals
RM 5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 5.5 West Metals
RM 5.5 West Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 1.9E-10 4.8E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.3E-09 8.3E-08 1.E-05 3.E-04 3.E-04
RM 5.5 West Lead 2.0E+01 mg/kg NL NL 0.0E+00 2.2E-08 NL NL -- NL NL 0.0E+00 3.9E-07 NL NL --
RM 5.5 West Mercury 6.8E-02 mg/kg -- -- 0.0E+00 7.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 5.5 West Thallium 8.0E-02 mg/kg -- -- 0.0E+00 8.9E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-09 0.E+00 2.E-05 2.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 1.7E+01 ug/kg -- -- 2.6E-12 1.9E-11 -- -- -- 3.0E-04 3.0E-04 4.5E-11 3.4E-10 1.E-07 1.E-06 1.E-06
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 2.6E-10 1.5E-09 2.E-10 1.E-09 1.E-09 -- -- 4.5E-09 2.6E-08 -- -- --
RM 5.5 West Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 3.6E-10 2.1E-09 3.E-09 2.E-08 2.E-08 -- -- 6.3E-09 3.7E-08 -- -- --
RM 5.5 West Benzo(b)fluoranthene 1.5E+03 ug/kg 7.3E-01 7.3E-01 2.9E-10 1.7E-09 2.E-10 1.E-09 1.E-09 -- -- 5.2E-09 3.0E-08 -- -- --
RM 5.5 West Benzo(k)fluoranthene 7.5E+02 ug/kg 7.3E-02 7.3E-02 1.4E-10 8.4E-10 1.E-11 6.E-11 7.E-11 -- -- 2.5E-09 1.5E-08 -- -- --
RM 5.5 West Dibenzo(a,h)anthracene 1.7E+02 ug/kg 7.3E+00 7.3E+00 3.3E-11 1.9E-10 2.E-10 1.E-09 2.E-09 -- -- 5.7E-10 3.3E-09 -- -- --
RM 5.5 West Indeno(1,2,3-cd)pyrene 1.5E+03 ug/kg 7.3E-01 7.3E-01 2.8E-10 1.7E-09 2.E-10 1.E-09 1.E-09 -- -- 5.0E-09 2.9E-08 -- -- --
RM 5.5 West Naphthalene 1.2E+02 ug/kg -- -- 2.3E-11 1.3E-10 -- -- -- 2.0E-02 2.0E-02 3.9E-10 2.3E-09 2.E-08 1.E-07 1.E-07
RM 5.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 2.E-08 2.E-08 -- -- -- -- -- -- --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 7.4E+01 ug/kg 1.4E-02 1.4E-02 1.1E-11 8.3E-11 2.E-13 1.E-12 1.E-12 2.0E-02 2.0E-02 1.9E-10 1.5E-09 1.E-08 7.E-08 8.E-08
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 6.7E-12 3.6E-11 1.E-11 7.E-11 9.E-11 2.0E-05 2.0E-05 1.2E-10 6.3E-10 6.E-06 3.E-05 4.E-05
RM 5.5 West Total PCB Congeners 1.8E+04 pg/g NA NA 3.7E-12 2.0E-11 NA NA -- NA NA 6.5E-11 3.5E-10 NA NA --
RM 5.5 West Total PCBs, Adjusted 1.7E+04 pg/g 2.0E+00 2.0E+00 3.5E-12 1.9E-11 7.E-12 4.E-11 4.E-11 2.0E-05 2.0E-05 6.1E-11 3.3E-10 3.E-06 2.E-05 2.E-05
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 6.5E-17 1.6E-15 8.E-12 2.E-10 2.E-10 1.0E-09 1.0E-09 1.1E-15 2.9E-14 1.E-06 3.E-05 3.E-05
RM 5.5 West Total PCB TEQ 5.8E-01 pg/g 1.3E+05 1.3E+05 1.2E-16 6.5E-16 2.E-11 8.E-11 1.E-10 1.0E-09 1.0E-09 2.1E-15 1.1E-14 2.E-06 1.E-05 1.E-05
RM 5.5 West Total TEQ -- pg/g -- -- -- -- 2.E-11 3.E-10 3.E-10 -- -- -- -- 3.E-06 4.E-05 4.E-05
RM 5.5 West Pesticides
RM 5.5 West Aldrin 4.2E-01 ug/kg 1.7E+01 1.7E+01 6.2E-14 4.7E-13 1.E-12 8.E-12 9.E-12 3.0E-05 3.0E-05 1.1E-12 8.2E-12 4.E-08 3.E-07 3.E-07
RM 5.5 West Dieldrin 3.1E-01 ug/kg 1.6E+01 1.6E+01 4.6E-14 3.5E-13 7.E-13 6.E-12 6.E-12 5.0E-05 5.0E-05 8.1E-13 6.1E-12 2.E-08 1.E-07 1.E-07
RM 5.5 West Total DDT 1.9E+01 ug/kg 3.4E-01 3.4E-01 8.5E-13 2.1E-11 3.E-13 7.E-12 8.E-12 5.0E-04 5.0E-04 1.5E-11 3.8E-10 3.E-08 8.E-07 8.E-07
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 5.5 East Metals
RM 5.5 East Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 2.6E-10 6.4E-09 4.E-10 1.E-08 1.E-08 3.0E-04 3.0E-04 4.5E-09 1.1E-07 1.E-05 4.E-04 4.E-04
RM 5.5 East Lead 6.0E+01 mg/kg NL NL 0.0E+00 6.7E-08 NL NL -- NL NL 0.0E+00 1.2E-06 NL NL --
RM 5.5 East Mercury 2.3E-01 mg/kg -- -- 0.0E+00 2.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.4E-09 0.E+00 1.E-05 1.E-05
RM 5.5 East Thallium 9.2E+00 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-07 0.E+00 3.E-03 3.E-03
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 1.7E+02 ug/kg -- -- 2.6E-11 1.9E-10 -- -- -- 3.0E-04 3.0E-04 4.5E-10 3.4E-09 1.E-06 1.E-05 1.E-05
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene 4.6E+02 ug/kg 7.3E-01 7.3E-01 8.9E-11 5.2E-10 6.E-11 4.E-10 4.E-10 -- -- 1.6E-09 9.0E-09 -- -- --
RM 5.5 East Benzo(a)pyrene 5.6E+02 ug/kg 7.3E+00 7.3E+00 1.1E-10 6.3E-10 8.E-10 5.E-09 5.E-09 -- -- 1.9E-09 1.1E-08 -- -- --
RM 5.5 East Benzo(b)fluoranthene 6.8E+02 ug/kg 7.3E-01 7.3E-01 1.3E-10 7.6E-10 9.E-11 6.E-10 6.E-10 -- -- 2.3E-09 1.3E-08 -- -- --
RM 5.5 East Benzo(k)fluoranthene 2.6E+02 ug/kg 7.3E-02 7.3E-02 5.0E-11 2.9E-10 4.E-12 2.E-11 3.E-11 -- -- 8.8E-10 5.1E-09 -- -- --
RM 5.5 East Dibenzo(a,h)anthracene 8.8E+01 ug/kg 7.3E+00 7.3E+00 1.7E-11 9.8E-11 1.E-10 7.E-10 8.E-10 -- -- 3.0E-10 1.7E-09 -- -- --
RM 5.5 East Indeno(1,2,3-cd)pyrene 4.3E+02 ug/kg 7.3E-01 7.3E-01 8.2E-11 4.8E-10 6.E-11 3.E-10 4.E-10 -- -- 1.4E-09 8.3E-09 -- -- --
RM 5.5 East Naphthalene 1.3E+02 ug/kg -- -- 2.6E-11 1.5E-10 -- -- -- 2.0E-02 2.0E-02 4.5E-10 2.6E-09 2.E-08 1.E-07 2.E-07
RM 5.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 7.E-09 8.E-09 -- -- -- -- -- -- --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 2.6E+02 ug/kg 1.4E-02 1.4E-02 3.8E-11 2.9E-10 5.E-13 4.E-12 5.E-12 2.0E-02 2.0E-02 6.6E-10 5.0E-09 3.E-08 3.E-07 3.E-07
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.1E+02 ug/kg 2.0E+00 2.0E+00 2.2E-11 1.2E-10 4.E-11 2.E-10 3.E-10 2.0E-05 2.0E-05 3.8E-10 2.1E-09 2.E-05 1.E-04 1.E-04
RM 5.5 East Total PCB Congeners 8.1E+04 pg/g NA NA 1.7E-11 9.1E-11 NA NA -- NA NA 2.9E-10 1.6E-09 NA NA --
RM 5.5 East Total PCBs, Adjusted 7.7E+04 pg/g 2.0E+00 2.0E+00 1.6E-11 8.6E-11 3.E-11 2.E-10 2.E-10 2.0E-05 2.0E-05 2.8E-10 1.5E-09 1.E-05 8.E-05 9.E-05
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 4.4E+00 pg/g 1.3E+05 1.3E+05 2.0E-16 5.0E-15 3.E-11 6.E-10 7.E-10 1.0E-09 1.0E-09 3.4E-15 8.7E-14 3.E-06 9.E-05 9.E-05
RM 5.5 East Total PCB TEQ 2.0E+00 pg/g 1.3E+05 1.3E+05 4.2E-16 2.3E-15 5.E-11 3.E-10 4.E-10 1.0E-09 1.0E-09 7.4E-15 4.0E-14 7.E-06 4.E-05 5.E-05
RM 5.5 East Total TEQ -- pg/g -- -- -- -- 8.E-11 9.E-10 1.E-09 -- -- -- -- 1.E-05 1.E-04 1.E-04
RM 5.5 East Pesticides
RM 5.5 East Aldrin 4.1E-01 ug/kg 1.7E+01 1.7E+01 6.0E-14 4.6E-13 1.E-12 8.E-12 9.E-12 3.0E-05 3.0E-05 1.1E-12 8.0E-12 4.E-08 3.E-07 3.E-07
RM 5.5 East Dieldrin 4.7E-01 ug/kg 1.6E+01 1.6E+01 7.0E-14 5.3E-13 1.E-12 8.E-12 1.E-11 5.0E-05 5.0E-05 1.2E-12 9.2E-12 2.E-08 2.E-07 2.E-07
RM 5.5 East Total DDT 8.2E+00 ug/kg 3.4E-01 3.4E-01 3.6E-13 9.2E-12 1.E-13 3.E-12 3.E-12 5.0E-04 5.0E-04 6.4E-12 1.6E-10 1.E-08 3.E-07 3.E-07
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 6 West Metals
RM 6 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.6E-10 4.1E-09 2.E-10 6.E-09 6.E-09 3.0E-04 3.0E-04 2.8E-09 7.2E-08 9.E-06 2.E-04 2.E-04
RM 6 West Lead 4.3E+01 mg/kg NL NL 0.0E+00 4.8E-08 NL NL -- NL NL 0.0E+00 8.3E-07 NL NL --
RM 6 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.2E-09 0.E+00 7.E-06 7.E-06
RM 6 West Thallium 2.0E+00 mg/kg -- -- 0.0E+00 2.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.8E-08 0.E+00 6.E-04 6.E-04
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 West Butyltins
RM 6 West Tributyltin ion 1.3E+01 ug/kg -- -- 1.9E-12 1.4E-11 -- -- -- 3.0E-04 3.0E-04 3.3E-11 2.5E-10 1.E-07 8.E-07 9.E-07
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene 2.5E+04 ug/kg 7.3E-01 7.3E-01 4.9E-09 2.8E-08 4.E-09 2.E-08 2.E-08 -- -- 8.5E-08 5.0E-07 -- -- --
RM 6 West Benzo(a)pyrene 3.1E+04 ug/kg 7.3E+00 7.3E+00 5.9E-09 3.5E-08 4.E-08 3.E-07 3.E-07 -- -- 1.0E-07 6.1E-07 -- -- --
RM 6 West Benzo(b)fluoranthene 2.2E+04 ug/kg 7.3E-01 7.3E-01 4.3E-09 2.5E-08 3.E-09 2.E-08 2.E-08 -- -- 7.5E-08 4.4E-07 -- -- --
RM 6 West Benzo(k)fluoranthene 1.4E+04 ug/kg 7.3E-02 7.3E-02 2.7E-09 1.6E-08 2.E-10 1.E-09 1.E-09 -- -- 4.7E-08 2.7E-07 -- -- --
RM 6 West Dibenzo(a,h)anthracene 2.9E+03 ug/kg 7.3E+00 7.3E+00 5.6E-10 3.3E-09 4.E-09 2.E-08 3.E-08 -- -- 9.8E-09 5.7E-08 -- -- --
RM 6 West Indeno(1,2,3-cd)pyrene 2.1E+04 ug/kg 7.3E-01 7.3E-01 4.1E-09 2.4E-08 3.E-09 2.E-08 2.E-08 -- -- 7.1E-08 4.1E-07 -- -- --
RM 6 West Naphthalene 1.1E+04 ug/kg -- -- 2.1E-09 1.2E-08 -- -- -- 2.0E-02 2.0E-02 3.6E-08 2.1E-07 2.E-06 1.E-05 1.E-05
RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-08 3.E-07 4.E-07 -- -- -- -- -- -- --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 2.2E+02 ug/kg 1.4E-02 1.4E-02 3.2E-11 2.5E-10 5.E-13 3.E-12 4.E-12 2.0E-02 2.0E-02 5.7E-10 4.3E-09 3.E-08 2.E-07 2.E-07
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 4.3E+01 ug/kg 2.0E+00 2.0E+00 8.8E-12 4.8E-11 2.E-11 1.E-10 1.E-10 2.0E-05 2.0E-05 1.5E-10 8.3E-10 8.E-06 4.E-05 5.E-05
RM 6 West Total PCB Congeners 8.6E+04 pg/g NA NA 1.8E-11 9.6E-11 NA NA -- NA NA 3.1E-10 1.7E-09 NA NA --
RM 6 West Total PCBs, Adjusted 8.2E+04 pg/g 2.0E+00 2.0E+00 1.7E-11 9.2E-11 3.E-11 2.E-10 2.E-10 2.0E-05 2.0E-05 3.0E-10 1.6E-09 1.E-05 8.E-05 1.E-04
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 6.8E-17 1.7E-15 9.E-12 2.E-10 2.E-10 1.0E-09 1.0E-09 1.2E-15 3.0E-14 1.E-06 3.E-05 3.E-05
RM 6 West Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.3E+05 3.0E-16 1.6E-15 4.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 5.2E-15 2.8E-14 5.E-06 3.E-05 3.E-05
RM 6 West Total TEQ -- pg/g -- -- -- -- 5.E-11 4.E-10 5.E-10 -- -- -- -- 6.E-06 6.E-05 6.E-05
RM 6 West Pesticides
RM 6 West Aldrin 1.2E+00 ug/kg 1.7E+01 1.7E+01 1.8E-13 1.4E-12 3.E-12 2.E-11 3.E-11 3.0E-05 3.0E-05 3.2E-12 2.4E-11 1.E-07 8.E-07 9.E-07
RM 6 West Dieldrin 1.1E+00 ug/kg 1.6E+01 1.6E+01 1.7E-13 1.3E-12 3.E-12 2.E-11 2.E-11 5.0E-05 5.0E-05 2.9E-12 2.2E-11 6.E-08 4.E-07 5.E-07
RM 6 West Total DDT 3.6E+01 ug/kg 3.4E-01 3.4E-01 1.6E-12 4.0E-11 5.E-13 1.E-11 1.E-11 5.0E-04 5.0E-04 2.8E-11 7.0E-10 6.E-08 1.E-06 1.E-06
RM 6 West Conventionals
RM 6 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 6 East Metals
RM 6 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.6E-10 4.1E-09 2.E-10 6.E-09 6.E-09 3.0E-04 3.0E-04 2.9E-09 7.2E-08 1.E-05 2.E-04 3.E-04
RM 6 East Lead 1.9E+01 mg/kg NL NL 0.0E+00 2.2E-08 NL NL -- NL NL 0.0E+00 3.8E-07 NL NL --
RM 6 East Mercury 2.9E-01 mg/kg -- -- 0.0E+00 3.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.6E-09 0.E+00 2.E-05 2.E-05
RM 6 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 1.8E+02 ug/kg -- -- 2.6E-11 2.0E-10 -- -- -- 3.0E-04 3.0E-04 4.6E-10 3.5E-09 2.E-06 1.E-05 1.E-05
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene 5.3E+02 ug/kg 7.3E-01 7.3E-01 1.0E-10 5.9E-10 7.E-11 4.E-10 5.E-10 -- -- 1.8E-09 1.0E-08 -- -- --
RM 6 East Benzo(a)pyrene 7.5E+02 ug/kg 7.3E+00 7.3E+00 1.4E-10 8.4E-10 1.E-09 6.E-09 7.E-09 -- -- 2.5E-09 1.5E-08 -- -- --
RM 6 East Benzo(b)fluoranthene 7.3E+02 ug/kg 7.3E-01 7.3E-01 1.4E-10 8.1E-10 1.E-10 6.E-10 7.E-10 -- -- 2.4E-09 1.4E-08 -- -- --
RM 6 East Benzo(k)fluoranthene 4.6E+02 ug/kg 7.3E-02 7.3E-02 8.8E-11 5.2E-10 6.E-12 4.E-11 4.E-11 -- -- 1.5E-09 9.0E-09 -- -- --
RM 6 East Dibenzo(a,h)anthracene 9.6E+01 ug/kg 7.3E+00 7.3E+00 1.8E-11 1.1E-10 1.E-10 8.E-10 9.E-10 -- -- 3.2E-10 1.9E-09 -- -- --
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 East Indeno(1,2,3-cd)pyrene 4.2E+02 ug/kg 7.3E-01 7.3E-01 8.1E-11 4.7E-10 6.E-11 3.E-10 4.E-10 -- -- 1.4E-09 8.2E-09 -- -- --
RM 6 East Naphthalene 2.5E+02 ug/kg -- -- 4.8E-11 2.8E-10 -- -- -- 2.0E-02 2.0E-02 8.3E-10 4.9E-09 4.E-08 2.E-07 3.E-07
RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 8.E-09 1.E-08 -- -- -- -- -- -- --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 1.4E-02 1.2E-11 9.1E-11 2.E-13 1.E-12 1.E-12 2.0E-02 2.0E-02 2.1E-10 1.6E-09 1.E-08 8.E-08 9.E-08
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 7.7E+01 ug/kg 2.0E+00 2.0E+00 1.6E-11 8.6E-11 3.E-11 2.E-10 2.E-10 2.0E-05 2.0E-05 2.8E-10 1.5E-09 1.E-05 7.E-05 9.E-05
RM 6 East Total PCB Congeners 4.1E+04 pg/g NA NA 8.4E-12 4.5E-11 NA NA -- NA NA 1.5E-10 7.9E-10 NA NA --
RM 6 East Total PCBs, Adjusted 3.8E+04 pg/g 2.0E+00 2.0E+00 7.8E-12 4.2E-11 2.E-11 8.E-11 1.E-10 2.0E-05 2.0E-05 1.4E-10 7.4E-10 7.E-06 4.E-05 4.E-05
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 3.2E+00 pg/g 1.3E+05 1.3E+05 1.4E-16 3.5E-15 2.E-11 5.E-10 5.E-10 1.0E-09 1.0E-09 2.5E-15 6.2E-14 2.E-06 6.E-05 6.E-05
RM 6 East Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 2.6E-16 1.4E-15 3.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 4.5E-15 2.4E-14 4.E-06 2.E-05 3.E-05
RM 6 East Total TEQ -- pg/g -- -- -- -- 5.E-11 6.E-10 7.E-10 -- -- -- -- 7.E-06 9.E-05 9.E-05
RM 6 East Pesticides
RM 6 East Aldrin 4.1E-01 ug/kg 1.7E+01 1.7E+01 6.0E-14 4.6E-13 1.E-12 8.E-12 9.E-12 3.0E-05 3.0E-05 1.1E-12 8.0E-12 4.E-08 3.E-07 3.E-07
RM 6 East Dieldrin 4.4E-02 ug/kg 1.6E+01 1.6E+01 6.6E-15 5.0E-14 1.E-13 8.E-13 9.E-13 5.0E-05 5.0E-05 1.1E-13 8.7E-13 2.E-09 2.E-08 2.E-08
RM 6 East Total DDT 2.9E+00 ug/kg 3.4E-01 3.4E-01 1.3E-13 3.3E-12 4.E-14 1.E-12 1.E-12 5.0E-04 5.0E-04 2.3E-12 5.7E-11 5.E-09 1.E-07 1.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 6.5 West Metals
RM 6.5 West Arsenic 7.4E+00 mg/kg 1.5E+00 1.5E+00 3.3E-10 8.3E-09 5.E-10 1.E-08 1.E-08 3.0E-04 3.0E-04 5.7E-09 1.5E-07 2.E-05 5.E-04 5.E-04
RM 6.5 West Lead 4.0E+01 mg/kg NL NL 0.0E+00 4.5E-08 NL NL -- NL NL 0.0E+00 7.9E-07 NL NL --
RM 6.5 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.1E-09 0.E+00 7.E-06 7.E-06
RM 6.5 West Thallium 9.0E-02 mg/kg -- -- 0.0E+00 1.0E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-09 0.E+00 3.E-05 3.E-05
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 2.6E+01 ug/kg -- -- 3.9E-12 2.9E-11 -- -- -- 3.0E-04 3.0E-04 6.8E-11 5.1E-10 2.E-07 2.E-06 2.E-06
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene 7.4E+02 ug/kg 7.3E-01 7.3E-01 1.4E-10 8.3E-10 1.E-10 6.E-10 7.E-10 -- -- 2.5E-09 1.5E-08 -- -- --
RM 6.5 West Benzo(a)pyrene 9.1E+02 ug/kg 7.3E+00 7.3E+00 1.7E-10 1.0E-09 1.E-09 7.E-09 9.E-09 -- -- 3.1E-09 1.8E-08 -- -- --
RM 6.5 West Benzo(b)fluoranthene 1.0E+03 ug/kg 7.3E-01 7.3E-01 1.9E-10 1.1E-09 1.E-10 8.E-10 1.E-09 -- -- 3.4E-09 2.0E-08 -- -- --
RM 6.5 West Benzo(k)fluoranthene 4.0E+02 ug/kg 7.3E-02 7.3E-02 7.8E-11 4.5E-10 6.E-12 3.E-11 4.E-11 -- -- 1.4E-09 7.9E-09 -- -- --
RM 6.5 West Dibenzo(a,h)anthracene 1.7E+02 ug/kg 7.3E+00 7.3E+00 3.2E-11 1.9E-10 2.E-10 1.E-09 2.E-09 -- -- 5.7E-10 3.3E-09 -- -- --
RM 6.5 West Indeno(1,2,3-cd)pyrene 6.2E+02 ug/kg 7.3E-01 7.3E-01 1.2E-10 7.0E-10 9.E-11 5.E-10 6.E-10 -- -- 2.1E-09 1.2E-08 -- -- --
RM 6.5 West Naphthalene 1.1E+02 ug/kg -- -- 2.0E-11 1.2E-10 -- -- -- 2.0E-02 2.0E-02 3.5E-10 2.1E-09 2.E-08 1.E-07 1.E-07
RM 6.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 1.E-08 1.E-08 -- -- -- -- -- -- --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 8.1E+01 ug/kg 1.4E-02 1.4E-02 1.2E-11 9.1E-11 2.E-13 1.E-12 1.E-12 2.0E-02 2.0E-02 2.1E-10 1.6E-09 1.E-08 8.E-08 9.E-08
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 6.4E+01 ug/kg 2.0E+00 2.0E+00 1.3E-11 7.1E-11 3.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 2.3E-10 1.2E-09 1.E-05 6.E-05 7.E-05
RM 6.5 West Total PCB Congeners 1.9E+05 pg/g NA NA 3.9E-11 2.1E-10 NA NA -- NA NA 6.7E-10 3.6E-09 NA NA --
RM 6.5 West Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 2.0E+00 3.7E-11 2.0E-10 7.E-11 4.E-10 5.E-10 2.0E-05 2.0E-05 6.5E-10 3.5E-09 3.E-05 2.E-04 2.E-04
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 2.1E+01 pg/g 1.3E+05 1.3E+05 9.2E-16 2.3E-14 1.E-10 3.E-09 3.E-09 1.0E-09 1.0E-09 1.6E-14 4.1E-13 2.E-05 4.E-04 4.E-04
RM 6.5 West Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 3.7E-16 2.0E-15 5.E-11 3.E-10 3.E-10 1.0E-09 1.0E-09 6.5E-15 3.5E-14 6.E-06 4.E-05 4.E-05
RM 6.5 West Total TEQ -- pg/g -- -- -- -- 2.E-10 3.E-09 3.E-09 -- -- -- -- 2.E-05 4.E-04 5.E-04
RM 6.5 West Pesticides
RM 6.5 West Aldrin 1.7E+00 ug/kg 1.7E+01 1.7E+01 2.6E-13 1.9E-12 4.E-12 3.E-11 4.E-11 3.0E-05 3.0E-05 4.5E-12 3.4E-11 1.E-07 1.E-06 1.E-06
RM 6.5 West Dieldrin 5.4E-01 ug/kg 1.6E+01 1.6E+01 8.0E-14 6.1E-13 1.E-12 1.E-11 1.E-11 5.0E-05 5.0E-05 1.4E-12 1.1E-11 3.E-08 2.E-07 2.E-07
RM 6.5 West Total DDT 9.2E+01 ug/kg 3.4E-01 3.4E-01 4.1E-12 1.0E-10 1.E-12 4.E-11 4.E-11 5.0E-04 5.0E-04 7.1E-11 1.8E-09 1.E-07 4.E-06 4.E-06
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 6.5 East Metals
RM 6.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.8E-10 4.7E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.2E-09 8.2E-08 1.E-05 3.E-04 3.E-04
RM 6.5 East Lead 4.3E+02 mg/kg NL NL 0.0E+00 4.8E-07 NL NL -- NL NL 0.0E+00 8.4E-06 NL NL --
RM 6.5 East Mercury 2.2E+00 mg/kg -- -- 0.0E+00 2.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.2E-08 0.E+00 1.E-04 1.E-04
RM 6.5 East Thallium 4.7E+00 mg/kg -- -- 0.0E+00 5.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.1E-08 0.E+00 1.E-03 1.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 4.3E+01 ug/kg -- -- 6.3E-12 4.8E-11 -- -- -- 3.0E-04 3.0E-04 1.1E-10 8.4E-10 4.E-07 3.E-06 3.E-06
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene 1.1E+02 ug/kg 7.3E-01 7.3E-01 2.1E-11 1.2E-10 2.E-11 9.E-11 1.E-10 -- -- 3.6E-10 2.1E-09 -- -- --
RM 6.5 East Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 1.7E-11 9.6E-11 1.E-10 7.E-10 8.E-10 -- -- 2.9E-10 1.7E-09 -- -- --
RM 6.5 East Benzo(b)fluoranthene 1.1E+02 ug/kg 7.3E-01 7.3E-01 2.2E-11 1.3E-10 2.E-11 9.E-11 1.E-10 -- -- 3.8E-10 2.2E-09 -- -- --
RM 6.5 East Benzo(k)fluoranthene 6.1E+01 ug/kg 7.3E-02 7.3E-02 1.2E-11 6.8E-11 9.E-13 5.E-12 6.E-12 -- -- 2.0E-10 1.2E-09 -- -- --
RM 6.5 East Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 2.8E-12 1.7E-11 2.E-11 1.E-10 1.E-10 -- -- 5.0E-11 2.9E-10 -- -- --
RM 6.5 East Indeno(1,2,3-cd)pyrene 5.9E+01 ug/kg 7.3E-01 7.3E-01 1.1E-11 6.5E-11 8.E-12 5.E-11 6.E-11 -- -- 2.0E-10 1.1E-09 -- -- --
RM 6.5 East Naphthalene 6.5E+01 ug/kg -- -- 1.2E-11 7.2E-11 -- -- -- 2.0E-02 2.0E-02 2.2E-10 1.3E-09 1.E-08 6.E-08 7.E-08
RM 6.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 1.E-09 1.E-09 -- -- -- -- -- -- --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 1.4E-02 1.4E-11 1.0E-10 2.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 2.4E-10 1.8E-09 1.E-08 9.E-08 1.E-07
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 2.0E+02 ug/kg 2.0E+00 2.0E+00 4.2E-11 2.3E-10 8.E-11 5.E-10 5.E-10 2.0E-05 2.0E-05 7.3E-10 4.0E-09 4.E-05 2.E-04 2.E-04
RM 6.5 East Total PCB Congeners 3.9E+05 pg/g NA NA 8.0E-11 4.3E-10 NA NA -- NA NA 1.4E-09 7.6E-09 NA NA --
RM 6.5 East Total PCBs, Adjusted 3.8E+05 pg/g 2.0E+00 2.0E+00 7.8E-11 4.2E-10 2.E-10 8.E-10 1.E-09 2.0E-05 2.0E-05 1.4E-09 7.4E-09 7.E-05 4.E-04 4.E-04
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 2.0E+01 pg/g 1.3E+05 1.3E+05 8.9E-16 2.2E-14 1.E-10 3.E-09 3.E-09 1.0E-09 1.0E-09 1.6E-14 3.9E-13 2.E-05 4.E-04 4.E-04
RM 6.5 East Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 6.2E-16 3.4E-15 8.E-11 4.E-10 5.E-10 1.0E-09 1.0E-09 1.1E-14 5.9E-14 1.E-05 6.E-05 7.E-05
RM 6.5 East Total TEQ -- pg/g -- -- -- -- 2.E-10 3.E-09 4.E-09 -- -- -- -- 3.E-05 5.E-04 5.E-04
RM 6.5 East Pesticides
RM 6.5 East Aldrin 7.6E-02 ug/kg 1.7E+01 1.7E+01 1.1E-14 8.5E-14 2.E-13 1.E-12 2.E-12 3.0E-05 3.0E-05 2.0E-13 1.5E-12 7.E-09 5.E-08 6.E-08
RM 6.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 2.2E-14 1.7E-13 4.E-13 3.E-12 3.E-12 5.0E-05 5.0E-05 3.9E-13 2.9E-12 8.E-09 6.E-08 7.E-08
RM 6.5 East Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 6.7E-13 1.7E-11 2.E-13 6.E-12 6.E-12 5.0E-04 5.0E-04 1.2E-11 2.9E-10 2.E-08 6.E-07 6.E-07
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 7 West Metals
RM 7 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.8E-10 4.6E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.2E-09 8.1E-08 1.E-05 3.E-04 3.E-04
RM 7 West Lead 6.9E+01 mg/kg NL NL 0.0E+00 7.8E-08 NL NL -- NL NL 0.0E+00 1.4E-06 NL NL --
RM 7 West Mercury 8.1E-02 mg/kg -- -- 0.0E+00 9.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 7 West Thallium 3.7E+00 mg/kg -- -- 0.0E+00 4.1E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.2E-08 0.E+00 1.E-03 1.E-03
RM 7 West Butyltins
RM 7 West Tributyltin ion 6.0E+00 ug/kg -- -- 8.8E-13 6.7E-12 -- -- -- 3.0E-04 3.0E-04 1.5E-11 1.2E-10 5.E-08 4.E-07 4.E-07
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene 5.6E+02 ug/kg 7.3E-01 7.3E-01 1.1E-10 6.3E-10 8.E-11 5.E-10 5.E-10 -- -- 1.9E-09 1.1E-08 -- -- --
RM 7 West Benzo(a)pyrene 4.7E+02 ug/kg 7.3E+00 7.3E+00 8.9E-11 5.2E-10 7.E-10 4.E-09 4.E-09 -- -- 1.6E-09 9.1E-09 -- -- --
RM 7 West Benzo(b)fluoranthene 1.1E+03 ug/kg 7.3E-01 7.3E-01 2.1E-10 1.2E-09 1.E-10 9.E-10 1.E-09 -- -- 3.6E-09 2.1E-08 -- -- --
RM 7 West Benzo(k)fluoranthene 3.9E+02 ug/kg 7.3E-02 7.3E-02 7.5E-11 4.4E-10 5.E-12 3.E-11 4.E-11 -- -- 1.3E-09 7.6E-09 -- -- --
RM 7 West Dibenzo(a,h)anthracene 1.3E+02 ug/kg 7.3E+00 7.3E+00 2.5E-11 1.4E-10 2.E-10 1.E-09 1.E-09 -- -- 4.3E-10 2.5E-09 -- -- --
RM 7 West Indeno(1,2,3-cd)pyrene 3.7E+02 ug/kg 7.3E-01 7.3E-01 7.1E-11 4.1E-10 5.E-11 3.E-10 4.E-10 -- -- 1.2E-09 7.2E-09 -- -- --
RM 7 West Naphthalene 8.8E+00 ug/kg -- -- 1.7E-12 9.8E-12 -- -- -- 2.0E-02 2.0E-02 3.0E-11 1.7E-10 1.E-09 9.E-09 1.E-08
RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 7.E-09 8.E-09 -- -- -- -- -- -- --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.1E+02 ug/kg 1.4E-02 1.4E-02 3.1E-11 2.3E-10 4.E-13 3.E-12 4.E-12 2.0E-02 2.0E-02 5.4E-10 4.1E-09 3.E-08 2.E-07 2.E-07
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 7.1E+01 ug/kg 2.0E+00 2.0E+00 1.5E-11 7.9E-11 3.E-11 2.E-10 2.E-10 2.0E-05 2.0E-05 2.6E-10 1.4E-09 1.E-05 7.E-05 8.E-05
RM 7 West Total PCB Congeners 2.7E+05 pg/g NA NA 5.7E-11 3.1E-10 NA NA -- NA NA 9.9E-10 5.4E-09 NA NA --
RM 7 West Total PCBs, Adjusted 2.6E+05 pg/g 2.0E+00 2.0E+00 5.4E-11 2.9E-10 1.E-10 6.E-10 7.E-10 2.0E-05 2.0E-05 9.4E-10 5.1E-09 5.E-05 3.E-04 3.E-04
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 1.7E+03 pg/g 1.3E+05 1.3E+05 7.3E-14 1.9E-12 1.E-08 2.E-07 3.E-07 1.0E-09 1.0E-09 1.3E-12 3.2E-11 1.E-03 3.E-02 3.E-02
RM 7 West Total PCB TEQ 7.7E+00 pg/g 1.3E+05 1.3E+05 1.6E-15 8.6E-15 2.E-10 1.E-09 1.E-09 1.0E-09 1.0E-09 2.8E-14 1.5E-13 3.E-05 1.E-04 2.E-04
RM 7 West Total TEQ -- pg/g -- -- -- -- 1.E-08 2.E-07 3.E-07 -- -- -- -- 1.E-03 3.E-02 3.E-02
RM 7 West Pesticides
RM 7 West Aldrin 2.7E+01 ug/kg 1.7E+01 1.7E+01 3.9E-12 3.0E-11 7.E-11 5.E-10 6.E-10 3.0E-05 3.0E-05 6.9E-11 5.2E-10 2.E-06 2.E-05 2.E-05
RM 7 West Dieldrin 1.3E+00 ug/kg 1.6E+01 1.6E+01 1.9E-13 1.4E-12 3.E-12 2.E-11 3.E-11 5.0E-05 5.0E-05 3.3E-12 2.5E-11 7.E-08 5.E-07 6.E-07
RM 7 West Total DDT 2.3E+03 ug/kg 3.4E-01 3.4E-01 1.0E-10 2.6E-09 4.E-11 9.E-10 9.E-10 5.0E-04 5.0E-04 1.8E-09 4.6E-08 4.E-06 9.E-05 1.E-04
RM 7 West Conventionals
RM 7 West Perchlorate 4.9E+04 ug/kg -- -- 0.0E+00 5.5E-08 -- -- -- 7.0E-04 7.0E-04 0.0E+00 9.6E-07 0.E+00 1.E-03 1.E-03
Exposure Point Total 3.E-07
RM 7 East Metals
RM 7 East Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 4.5E-10 1.1E-08 7.E-10 2.E-08 2.E-08 3.0E-04 3.0E-04 7.8E-09 2.0E-07 3.E-05 7.E-04 7.E-04
RM 7 East Lead 3.6E+01 mg/kg NL NL 0.0E+00 4.0E-08 NL NL -- NL NL 0.0E+00 6.9E-07 NL NL --
RM 7 East Mercury 5.8E-02 mg/kg -- -- 0.0E+00 6.4E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 7 East Thallium 1.2E+01 mg/kg -- -- 0.0E+00 1.4E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.4E-07 0.E+00 4.E-03 4.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 21 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7 East Butyltins
RM 7 East Tributyltin ion 2.6E+02 ug/kg -- -- 3.9E-11 3.0E-10 -- -- -- 3.0E-04 3.0E-04 6.8E-10 5.2E-09 2.E-06 2.E-05 2.E-05
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.4E-11 1.4E-10 2.E-11 1.E-10 1.E-10 -- -- 4.1E-10 2.4E-09 -- -- --
RM 7 East Benzo(a)pyrene 1.6E+02 ug/kg 7.3E+00 7.3E+00 3.0E-11 1.8E-10 2.E-10 1.E-09 2.E-09 -- -- 5.3E-10 3.1E-09 -- -- --
RM 7 East Benzo(b)fluoranthene 2.1E+02 ug/kg 7.3E-01 7.3E-01 4.0E-11 2.3E-10 3.E-11 2.E-10 2.E-10 -- -- 7.1E-10 4.1E-09 -- -- --
RM 7 East Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 2.2E-11 1.3E-10 2.E-12 9.E-12 1.E-11 -- -- 3.8E-10 2.2E-09 -- -- --
RM 7 East Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 8.2E-12 4.8E-11 6.E-11 3.E-10 4.E-10 -- -- 1.4E-10 8.3E-10 -- -- --
RM 7 East Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 2.0E-11 1.2E-10 1.E-11 9.E-11 1.E-10 -- -- 3.6E-10 2.1E-09 -- -- --
RM 7 East Naphthalene 2.2E+01 ug/kg -- -- 4.2E-12 2.4E-11 -- -- -- 2.0E-02 2.0E-02 7.3E-11 4.3E-10 4.E-09 2.E-08 2.E-08
RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-10 2.E-09 2.E-09 -- -- -- -- -- -- --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 3.0E+02 ug/kg 1.4E-02 1.4E-02 4.5E-11 3.4E-10 6.E-13 5.E-12 5.E-12 2.0E-02 2.0E-02 7.8E-10 5.9E-09 4.E-08 3.E-07 3.E-07
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 4.2E+01 ug/kg 2.0E+00 2.0E+00 8.7E-12 4.7E-11 2.E-11 9.E-11 1.E-10 2.0E-05 2.0E-05 1.5E-10 8.2E-10 8.E-06 4.E-05 5.E-05
RM 7 East Total PCB Congeners 2.1E+04 pg/g NA NA 4.3E-12 2.3E-11 NA NA -- NA NA 7.5E-11 4.1E-10 NA NA --
RM 7 East Total PCBs, Adjusted 2.0E+04 pg/g 2.0E+00 2.0E+00 4.1E-12 2.2E-11 8.E-12 4.E-11 5.E-11 2.0E-05 2.0E-05 7.1E-11 3.9E-10 4.E-06 2.E-05 2.E-05
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 7.4E-16 1.9E-14 1.E-10 2.E-09 3.E-09 1.0E-09 1.0E-09 1.3E-14 3.3E-13 1.E-05 3.E-04 3.E-04
RM 7 East Total PCB TEQ 5.5E-01 pg/g 1.3E+05 1.3E+05 1.1E-16 6.2E-16 1.E-11 8.E-11 1.E-10 1.0E-09 1.0E-09 2.0E-15 1.1E-14 2.E-06 1.E-05 1.E-05
RM 7 East Total TEQ -- pg/g -- -- -- -- 1.E-10 3.E-09 3.E-09 -- -- -- -- 1.E-05 3.E-04 4.E-04
RM 7 East Pesticides
RM 7 East Aldrin 1.3E-01 ug/kg 1.7E+01 1.7E+01 2.0E-14 1.5E-13 3.E-13 3.E-12 3.E-12 3.0E-05 3.0E-05 3.4E-13 2.6E-12 1.E-08 9.E-08 1.E-07
RM 7 East Dieldrin 8.2E-02 ug/kg 1.6E+01 1.6E+01 1.2E-14 9.1E-14 2.E-13 1.E-12 2.E-12 5.0E-05 5.0E-05 2.1E-13 1.6E-12 4.E-09 3.E-08 4.E-08
RM 7 East Total DDT 3.6E+00 ug/kg 3.4E-01 3.4E-01 1.6E-13 4.0E-12 5.E-14 1.E-12 1.E-12 5.0E-04 5.0E-04 2.8E-12 7.0E-11 6.E-09 1.E-07 1.E-07
RM 7 East Conventionals
RM 7 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 7.5 West Metals
RM 7.5 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 1.4E-10 3.6E-09 2.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 2.5E-09 6.3E-08 8.E-06 2.E-04 2.E-04
RM 7.5 West Lead 1.7E+01 mg/kg NL NL 0.0E+00 1.9E-08 NL NL -- NL NL 0.0E+00 3.2E-07 NL NL --
RM 7.5 West Mercury 7.7E-02 mg/kg -- -- 0.0E+00 8.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-09 0.E+00 5.E-06 5.E-06
RM 7.5 West Thallium 6.0E+00 mg/kg -- -- 0.0E+00 6.7E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-07 0.E+00 2.E-03 2.E-03
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 5.4E+00 ug/kg -- -- 8.0E-13 6.0E-12 -- -- -- 3.0E-04 3.0E-04 1.4E-11 1.1E-10 5.E-08 4.E-07 4.E-07
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 2.8E-11 1.7E-10 2.E-11 1.E-10 1.E-10 -- -- 5.0E-10 2.9E-09 -- -- --
RM 7.5 West Benzo(a)pyrene 1.3E+02 ug/kg 7.3E+00 7.3E+00 2.5E-11 1.4E-10 2.E-10 1.E-09 1.E-09 -- -- 4.3E-10 2.5E-09 -- -- --
RM 7.5 West Benzo(b)fluoranthene 1.7E+02 ug/kg 7.3E-01 7.3E-01 3.3E-11 1.9E-10 2.E-11 1.E-10 2.E-10 -- -- 5.7E-10 3.3E-09 -- -- --
RM 7.5 West Benzo(k)fluoranthene 6.1E+01 ug/kg 7.3E-02 7.3E-02 1.2E-11 6.8E-11 9.E-13 5.E-12 6.E-12 -- -- 2.0E-10 1.2E-09 -- -- --
RM 7.5 West Dibenzo(a,h)anthracene 2.0E+01 ug/kg 7.3E+00 7.3E+00 3.8E-12 2.2E-11 3.E-11 2.E-10 2.E-10 -- -- 6.7E-11 3.9E-10 -- -- --
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 West Indeno(1,2,3-cd)pyrene 8.4E+01 ug/kg 7.3E-01 7.3E-01 1.6E-11 9.4E-11 1.E-11 7.E-11 8.E-11 -- -- 2.8E-10 1.6E-09 -- -- --
RM 7.5 West Naphthalene 2.5E+01 ug/kg -- -- 4.8E-12 2.8E-11 -- -- -- 2.0E-02 2.0E-02 8.4E-11 4.9E-10 4.E-09 2.E-08 3.E-08
RM 7.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-10 2.E-09 2.E-09 -- -- -- -- -- -- --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 2.1E-11 1.6E-10 3.E-13 2.E-12 3.E-12 2.0E-02 2.0E-02 3.7E-10 2.8E-09 2.E-08 1.E-07 2.E-07
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 8.6E+01 ug/kg 2.0E+00 2.0E+00 1.8E-11 9.6E-11 4.E-11 2.E-10 2.E-10 2.0E-05 2.0E-05 3.1E-10 1.7E-09 2.E-05 8.E-05 1.E-04
RM 7.5 West Total PCB Congeners 2.6E+04 pg/g NA NA 5.3E-12 2.9E-11 NA NA -- NA NA 9.2E-11 5.0E-10 NA NA --
RM 7.5 West Total PCBs, Adjusted 2.4E+04 pg/g 2.0E+00 2.0E+00 5.0E-12 2.7E-11 1.E-11 5.E-11 6.E-11 2.0E-05 2.0E-05 8.8E-11 4.7E-10 4.E-06 2.E-05 3.E-05
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 9.3E-01 pg/g 1.3E+05 1.3E+05 4.1E-17 1.0E-15 5.E-12 1.E-10 1.E-10 1.0E-09 1.0E-09 7.2E-16 1.8E-14 7.E-07 2.E-05 2.E-05
RM 7.5 West Total PCB TEQ 6.6E-01 pg/g 1.3E+05 1.3E+05 1.4E-16 7.4E-16 2.E-11 1.E-10 1.E-10 1.0E-09 1.0E-09 2.4E-15 1.3E-14 2.E-06 1.E-05 2.E-05
RM 7.5 West Total TEQ -- pg/g -- -- -- -- 2.E-11 2.E-10 3.E-10 -- -- -- -- 3.E-06 3.E-05 3.E-05
RM 7.5 West Pesticides
RM 7.5 West Aldrin 1.8E-01 ug/kg 1.7E+01 1.7E+01 2.7E-14 2.1E-13 5.E-13 4.E-12 4.E-12 3.0E-05 3.0E-05 4.8E-13 3.6E-12 2.E-08 1.E-07 1.E-07
RM 7.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 2.6E-14 2.0E-13 4.E-13 3.E-12 4.E-12 5.0E-05 5.0E-05 4.6E-13 3.5E-12 9.E-09 7.E-08 8.E-08
RM 7.5 West Total DDT 2.1E+01 ug/kg 3.4E-01 3.4E-01 9.3E-13 2.3E-11 3.E-13 8.E-12 8.E-12 5.0E-04 5.0E-04 1.6E-11 4.1E-10 3.E-08 8.E-07 9.E-07
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-09
RM 7.5 East Metals
RM 7.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 1.5E-10 3.7E-09 2.E-10 6.E-09 6.E-09 3.0E-04 3.0E-04 2.5E-09 6.4E-08 8.E-06 2.E-04 2.E-04
RM 7.5 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.4E-08 NL NL -- NL NL 0.0E+00 2.5E-07 NL NL --
RM 7.5 East Mercury 7.6E-02 mg/kg -- -- 0.0E+00 8.5E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-09 0.E+00 5.E-06 5.E-06
RM 7.5 East Thallium 8.6E+00 mg/kg -- -- 0.0E+00 9.7E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-07 0.E+00 3.E-03 3.E-03
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 1.6E+02 ug/kg -- -- 2.4E-11 1.8E-10 -- -- -- 3.0E-04 3.0E-04 4.2E-10 3.2E-09 1.E-06 1.E-05 1.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 4.9E-12 2.9E-11 4.E-12 2.E-11 2.E-11 -- -- 8.6E-11 5.0E-10 -- -- --
RM 7.5 East Benzo(a)pyrene 2.6E+01 ug/kg 7.3E+00 7.3E+00 4.9E-12 2.9E-11 4.E-11 2.E-10 2.E-10 -- -- 8.6E-11 5.0E-10 -- -- --
RM 7.5 East Benzo(b)fluoranthene 3.2E+01 ug/kg 7.3E-01 7.3E-01 6.2E-12 3.6E-11 5.E-12 3.E-11 3.E-11 -- -- 1.1E-10 6.3E-10 -- -- --
RM 7.5 East Benzo(k)fluoranthene 2.0E+01 ug/kg 7.3E-02 7.3E-02 3.8E-12 2.2E-11 3.E-13 2.E-12 2.E-12 -- -- 6.7E-11 3.9E-10 -- -- --
RM 7.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 1.8E-12 1.0E-11 1.E-11 7.E-11 9.E-11 -- -- 3.1E-11 1.8E-10 -- -- --
RM 7.5 East Indeno(1,2,3-cd)pyrene 1.8E+01 ug/kg 7.3E-01 7.3E-01 3.4E-12 2.0E-11 3.E-12 1.E-11 2.E-11 -- -- 6.0E-11 3.5E-10 -- -- --
RM 7.5 East Naphthalene 6.1E+00 ug/kg -- -- 1.2E-12 6.8E-12 -- -- -- 2.0E-02 2.0E-02 2.0E-11 1.2E-10 1.E-09 6.E-09 7.E-09
RM 7.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-11 3.E-10 4.E-10 -- -- -- -- -- -- --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 6.1E+02 ug/kg 1.4E-02 1.4E-02 9.0E-11 6.8E-10 1.E-12 1.E-11 1.E-11 2.0E-02 2.0E-02 1.6E-09 1.2E-08 8.E-08 6.E-07 7.E-07
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 6.5E-12 3.5E-11 1.E-11 7.E-11 8.E-11 2.0E-05 2.0E-05 1.1E-10 6.2E-10 6.E-06 3.E-05 4.E-05
RM 7.5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 7.5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 7.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 2.2E-14 1.6E-13 3.E-13 3.E-12 3.E-12 5.0E-05 5.0E-05 3.8E-13 2.9E-12 8.E-09 6.E-08 6.E-08
RM 7.5 East Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 4.7E-14 1.2E-12 2.E-14 4.E-13 4.E-13 5.0E-04 5.0E-04 8.2E-13 2.1E-11 2.E-09 4.E-08 4.E-08
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09
RM 8 West Metals
RM 8 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.8E-10 4.6E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.2E-09 8.1E-08 1.E-05 3.E-04 3.E-04
RM 8 West Lead 5.0E+01 mg/kg NL NL 0.0E+00 5.5E-08 NL NL -- NL NL 0.0E+00 9.7E-07 NL NL --
RM 8 West Mercury 1.7E-01 mg/kg -- -- 0.0E+00 1.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.2E-09 0.E+00 1.E-05 1.E-05
RM 8 West Thallium 6.2E+00 mg/kg -- -- 0.0E+00 6.9E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-07 0.E+00 2.E-03 2.E-03
RM 8 West Butyltins
RM 8 West Tributyltin ion 1.3E+01 ug/kg -- -- 2.0E-12 1.5E-11 -- -- -- 3.0E-04 3.0E-04 3.4E-11 2.6E-10 1.E-07 9.E-07 1.E-06
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 3.4E-11 2.0E-10 2.E-11 1.E-10 2.E-10 -- -- 5.9E-10 3.5E-09 -- -- --
RM 8 West Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 3.2E-11 1.9E-10 2.E-10 1.E-09 2.E-09 -- -- 5.6E-10 3.3E-09 -- -- --
RM 8 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 4.4E-11 2.6E-10 3.E-11 2.E-10 2.E-10 -- -- 7.7E-10 4.5E-09 -- -- --
RM 8 West Benzo(k)fluoranthene 5.0E+01 ug/kg 7.3E-02 7.3E-02 9.7E-12 5.6E-11 7.E-13 4.E-12 5.E-12 -- -- 1.7E-10 9.9E-10 -- -- --
RM 8 West Dibenzo(a,h)anthracene 3.1E+01 ug/kg 7.3E+00 7.3E+00 5.9E-12 3.4E-11 4.E-11 3.E-10 3.E-10 -- -- 1.0E-10 6.0E-10 -- -- --
RM 8 West Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 2.2E-11 1.3E-10 2.E-11 9.E-11 1.E-10 -- -- 3.8E-10 2.2E-09 -- -- --
RM 8 West Naphthalene 5.1E+01 ug/kg -- -- 9.8E-12 5.7E-11 -- -- -- 2.0E-02 2.0E-02 1.7E-10 1.0E-09 9.E-09 5.E-08 6.E-08
RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-10 2.E-09 2.E-09 -- -- -- -- -- -- --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 6.0E+02 ug/kg 1.4E-02 1.4E-02 8.9E-11 6.7E-10 1.E-12 9.E-12 1.E-11 2.0E-02 2.0E-02 1.6E-09 1.2E-08 8.E-08 6.E-07 7.E-07
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 1.2E+02 ug/kg 2.0E+00 2.0E+00 2.5E-11 1.3E-10 5.E-11 3.E-10 3.E-10 2.0E-05 2.0E-05 4.3E-10 2.3E-09 2.E-05 1.E-04 1.E-04
RM 8 West Total PCB Congeners 8.3E+04 pg/g NA NA 1.7E-11 9.2E-11 NA NA -- NA NA 3.0E-10 1.6E-09 NA NA --
RM 8 West Total PCBs, Adjusted 7.6E+04 pg/g 2.0E+00 2.0E+00 1.6E-11 8.5E-11 3.E-11 2.E-10 2.E-10 2.0E-05 2.0E-05 2.7E-10 1.5E-09 1.E-05 7.E-05 9.E-05
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 2.6E-01 pg/g 1.3E+05 1.3E+05 1.2E-17 2.9E-16 2.E-12 4.E-11 4.E-11 1.0E-09 1.0E-09 2.0E-16 5.1E-15 2.E-07 5.E-06 5.E-06
RM 8 West Total PCB TEQ 3.6E+00 pg/g 1.3E+05 1.3E+05 7.3E-16 4.0E-15 1.E-10 5.E-10 6.E-10 1.0E-09 1.0E-09 1.3E-14 6.9E-14 1.E-05 7.E-05 8.E-05
RM 8 West Total TEQ -- pg/g -- -- -- -- 1.E-10 6.E-10 7.E-10 -- -- -- -- 1.E-05 7.E-05 9.E-05
RM 8 West Pesticides
RM 8 West Aldrin 4.0E-02 ug/kg 1.7E+01 1.7E+01 5.9E-15 4.5E-14 1.E-13 8.E-13 9.E-13 3.0E-05 3.0E-05 1.0E-13 7.9E-13 3.E-09 3.E-08 3.E-08
RM 8 West Dieldrin 2.0E+00 ug/kg 1.6E+01 1.6E+01 2.9E-13 2.2E-12 5.E-12 4.E-11 4.E-11 5.0E-05 5.0E-05 5.1E-12 3.9E-11 1.E-07 8.E-07 9.E-07
RM 8 West Total DDT 6.5E+00 ug/kg 3.4E-01 3.4E-01 2.9E-13 7.3E-12 1.E-13 2.E-12 3.E-12 5.0E-04 5.0E-04 5.0E-12 1.3E-10 1.E-08 3.E-07 3.E-07
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 West Conventionals
RM 8 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 8 East Metals
RM 8 East Arsenic 6.2E+00 mg/kg 1.5E+00 1.5E+00 2.7E-10 6.9E-09 4.E-10 1.E-08 1.E-08 3.0E-04 3.0E-04 4.8E-09 1.2E-07 2.E-05 4.E-04 4.E-04
RM 8 East Lead 2.8E+01 mg/kg NL NL 0.0E+00 3.1E-08 NL NL -- NL NL 0.0E+00 5.4E-07 NL NL --
RM 8 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.3E-09 0.E+00 8.E-06 8.E-06
RM 8 East Thallium 9.2E+00 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-07 0.E+00 3.E-03 3.E-03
RM 8 East Butyltins
RM 8 East Tributyltin ion 2.4E+03 ug/kg -- -- 3.5E-10 2.7E-09 -- -- -- 3.0E-04 3.0E-04 6.1E-09 4.7E-08 2.E-05 2.E-04 2.E-04
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene 1.7E+02 ug/kg 7.3E-01 7.3E-01 3.2E-11 1.9E-10 2.E-11 1.E-10 2.E-10 -- -- 5.6E-10 3.3E-09 -- -- --
RM 8 East Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 3.3E-11 2.0E-10 2.E-10 1.E-09 2.E-09 -- -- 5.9E-10 3.4E-09 -- -- --
RM 8 East Benzo(b)fluoranthene 2.0E+02 ug/kg 7.3E-01 7.3E-01 3.8E-11 2.2E-10 3.E-11 2.E-10 2.E-10 -- -- 6.6E-10 3.9E-09 -- -- --
RM 8 East Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 2.5E-11 1.4E-10 2.E-12 1.E-11 1.E-11 -- -- 4.3E-10 2.5E-09 -- -- --
RM 8 East Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 4.9E-12 2.9E-11 4.E-11 2.E-10 2.E-10 -- -- 8.6E-11 5.0E-10 -- -- --
RM 8 East Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.3E-11 1.4E-10 2.E-11 1.E-10 1.E-10 -- -- 4.1E-10 2.4E-09 -- -- --
RM 8 East Naphthalene 1.6E+01 ug/kg -- -- 3.1E-12 1.8E-11 -- -- -- 2.0E-02 2.0E-02 5.5E-11 3.2E-10 3.E-09 2.E-08 2.E-08
RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-10 2.E-09 2.E-09 -- -- -- -- -- -- --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 7.7E+02 ug/kg 1.4E-02 1.4E-02 1.1E-10 8.7E-10 2.E-12 1.E-11 1.E-11 2.0E-02 2.0E-02 2.0E-09 1.5E-08 1.E-07 8.E-07 9.E-07
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 1.7E+02 ug/kg 2.0E+00 2.0E+00 3.6E-11 1.9E-10 7.E-11 4.E-10 5.E-10 2.0E-05 2.0E-05 6.2E-10 3.4E-09 3.E-05 2.E-04 2.E-04
RM 8 East Total PCB Congeners 2.4E+05 pg/g NA NA 4.9E-11 2.6E-10 NA NA -- NA NA 8.5E-10 4.6E-09 NA NA --
RM 8 East Total PCBs, Adjusted 2.2E+05 pg/g 2.0E+00 2.0E+00 4.5E-11 2.4E-10 9.E-11 5.E-10 6.E-10 2.0E-05 2.0E-05 7.9E-10 4.3E-09 4.E-05 2.E-04 3.E-04
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 9.3E-01 pg/g 1.3E+05 1.3E+05 4.1E-17 1.0E-15 5.E-12 1.E-10 1.E-10 1.0E-09 1.0E-09 7.2E-16 1.8E-14 7.E-07 2.E-05 2.E-05
RM 8 East Total PCB TEQ 5.8E+00 pg/g 1.3E+05 1.3E+05 1.2E-15 6.5E-15 2.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 2.1E-14 1.1E-13 2.E-05 1.E-04 1.E-04
RM 8 East Total TEQ -- pg/g -- -- -- -- 2.E-10 1.E-09 1.E-09 -- -- -- -- 2.E-05 1.E-04 2.E-04
RM 8 East Pesticides
RM 8 East Aldrin 1.1E-01 ug/kg 1.7E+01 1.7E+01 1.7E-14 1.3E-13 3.E-13 2.E-12 2.E-12 3.0E-05 3.0E-05 2.9E-13 2.2E-12 1.E-08 7.E-08 8.E-08
RM 8 East Dieldrin 7.9E-01 ug/kg 1.6E+01 1.6E+01 1.2E-13 8.8E-13 2.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 2.0E-12 1.5E-11 4.E-08 3.E-07 3.E-07
RM 8 East Total DDT 1.1E+01 ug/kg 3.4E-01 3.4E-01 4.7E-13 1.2E-11 2.E-13 4.E-12 4.E-12 5.0E-04 5.0E-04 8.2E-12 2.1E-10 2.E-08 4.E-07 4.E-07
RM 8 East Conventionals
RM 8 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 8 SIL Metals
RM 8 SIL Arsenic 5.4E+00 mg/kg 1.5E+00 1.5E+00 2.4E-10 6.0E-09 4.E-10 9.E-09 9.E-09 3.0E-04 3.0E-04 4.2E-09 1.1E-07 1.E-05 4.E-04 4.E-04
RM 8 SIL Lead 4.6E+01 mg/kg NL NL 0.0E+00 5.1E-08 NL NL -- NL NL 0.0E+00 8.9E-07 NL NL --
RM 8 SIL Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.3E-09 0.E+00 8.E-06 8.E-06
RM 8 SIL Thallium 6.4E+00 mg/kg -- -- 0.0E+00 7.1E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-07 0.E+00 2.E-03 2.E-03
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 2.2E+03 ug/kg -- -- 3.3E-10 2.5E-09 -- -- -- 3.0E-04 3.0E-04 5.8E-09 4.4E-08 2.E-05 1.E-04 2.E-04
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene 2.4E+02 ug/kg 7.3E-01 7.3E-01 4.6E-11 2.7E-10 3.E-11 2.E-10 2.E-10 -- -- 8.0E-10 4.7E-09 -- -- --
RM 8 SIL Benzo(a)pyrene 2.0E+02 ug/kg 7.3E+00 7.3E+00 3.8E-11 2.2E-10 3.E-10 2.E-09 2.E-09 -- -- 6.6E-10 3.8E-09 -- -- --
RM 8 SIL Benzo(b)fluoranthene 3.8E+02 ug/kg 7.3E-01 7.3E-01 7.3E-11 4.2E-10 5.E-11 3.E-10 4.E-10 -- -- 1.3E-09 7.4E-09 -- -- --
RM 8 SIL Benzo(k)fluoranthene 2.1E+02 ug/kg 7.3E-02 7.3E-02 4.0E-11 2.3E-10 3.E-12 2.E-11 2.E-11 -- -- 6.9E-10 4.0E-09 -- -- --
RM 8 SIL Dibenzo(a,h)anthracene 3.6E+01 ug/kg 7.3E+00 7.3E+00 6.8E-12 4.0E-11 5.E-11 3.E-10 3.E-10 -- -- 1.2E-10 6.9E-10 -- -- --
RM 8 SIL Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.4E-11 1.4E-10 2.E-11 1.E-10 1.E-10 -- -- 4.2E-10 2.4E-09 -- -- --
RM 8 SIL Naphthalene 2.5E+01 ug/kg -- -- 4.8E-12 2.8E-11 -- -- -- 2.0E-02 2.0E-02 8.5E-11 4.9E-10 4.E-09 2.E-08 3.E-08
RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-10 3.E-09 3.E-09 -- -- -- -- -- -- --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 8.1E+03 ug/kg 1.4E-02 1.4E-02 1.2E-09 9.1E-09 2.E-11 1.E-10 1.E-10 2.0E-02 2.0E-02 2.1E-08 1.6E-07 1.E-06 8.E-06 9.E-06
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 2.8E+02 ug/kg 2.0E+00 2.0E+00 5.8E-11 3.1E-10 1.E-10 6.E-10 7.E-10 2.0E-05 2.0E-05 1.0E-09 5.5E-09 5.E-05 3.E-04 3.E-04
RM 8 SIL Total PCB Congeners 1.0E+06 pg/g NA NA 2.1E-10 1.2E-09 NA NA -- NA NA 3.7E-09 2.0E-08 NA NA --
RM 8 SIL Total PCBs, Adjusted 1.0E+06 pg/g 2.0E+00 2.0E+00 2.1E-10 1.1E-09 4.E-10 2.E-09 3.E-09 2.0E-05 2.0E-05 3.6E-09 2.0E-08 2.E-04 1.E-03 1.E-03
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 6.3E+00 pg/g 1.3E+05 1.3E+05 2.8E-16 7.0E-15 4.E-11 9.E-10 1.E-09 1.0E-09 1.0E-09 4.9E-15 1.2E-13 5.E-06 1.E-04 1.E-04
RM 8 SIL Total PCB TEQ 1.2E+01 pg/g 1.3E+05 1.3E+05 2.5E-15 1.3E-14 3.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 4.4E-14 2.4E-13 4.E-05 2.E-04 3.E-04
RM 8 SIL Total TEQ -- pg/g -- -- -- -- 4.E-10 3.E-09 3.E-09 -- -- -- -- 5.E-05 4.E-04 4.E-04
RM 8 SIL Pesticides
RM 8 SIL Aldrin 6.2E-01 ug/kg 1.7E+01 1.7E+01 9.1E-14 6.9E-13 2.E-12 1.E-11 1.E-11 3.0E-05 3.0E-05 1.6E-12 1.2E-11 5.E-08 4.E-07 5.E-07
RM 8 SIL Dieldrin 1.4E+00 ug/kg 1.6E+01 1.6E+01 2.0E-13 1.5E-12 3.E-12 2.E-11 3.E-11 5.0E-05 5.0E-05 3.6E-12 2.7E-11 7.E-08 5.E-07 6.E-07
RM 8 SIL Total DDT 5.2E+00 ug/kg 3.4E-01 3.4E-01 2.3E-13 5.9E-12 8.E-14 2.E-12 2.E-12 5.0E-04 5.0E-04 4.1E-12 1.0E-10 8.E-09 2.E-07 2.E-07
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 8.5 West Metals
RM 8.5 West Arsenic 6.7E+00 mg/kg 1.5E+00 1.5E+00 3.0E-10 7.5E-09 4.E-10 1.E-08 1.E-08 3.0E-04 3.0E-04 5.2E-09 1.3E-07 2.E-05 4.E-04 5.E-04
RM 8.5 West Lead 1.1E+02 mg/kg NL NL 0.0E+00 1.2E-07 NL NL -- NL NL 0.0E+00 2.1E-06 NL NL --
RM 8.5 West Mercury 2.0E-01 mg/kg -- -- 0.0E+00 2.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.9E-09 0.E+00 1.E-05 1.E-05
RM 8.5 West Thallium 3.4E+00 mg/kg -- -- 0.0E+00 3.8E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.7E-08 0.E+00 1.E-03 1.E-03
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 1.3E+01 ug/kg -- -- 1.9E-12 1.4E-11 -- -- -- 3.0E-04 3.0E-04 3.3E-11 2.5E-10 1.E-07 8.E-07 9.E-07
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene 9.4E+01 ug/kg 7.3E-01 7.3E-01 1.8E-11 1.0E-10 1.E-11 8.E-11 9.E-11 -- -- 3.1E-10 1.8E-09 -- -- --
RM 8.5 West Benzo(a)pyrene 9.1E+01 ug/kg 7.3E+00 7.3E+00 1.7E-11 1.0E-10 1.E-10 7.E-10 9.E-10 -- -- 3.0E-10 1.8E-09 -- -- --
RM 8.5 West Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 2.5E-11 1.5E-10 2.E-11 1.E-10 1.E-10 -- -- 4.4E-10 2.6E-09 -- -- --
RM 8.5 West Benzo(k)fluoranthene 5.5E+01 ug/kg 7.3E-02 7.3E-02 1.1E-11 6.2E-11 8.E-13 5.E-12 5.E-12 -- -- 1.9E-10 1.1E-09 -- -- --
RM 8.5 West Dibenzo(a,h)anthracene 1.1E+01 ug/kg 7.3E+00 7.3E+00 2.2E-12 1.3E-11 2.E-11 9.E-11 1.E-10 -- -- 3.8E-11 2.2E-10 -- -- --
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 West Indeno(1,2,3-cd)pyrene 5.2E+01 ug/kg 7.3E-01 7.3E-01 1.0E-11 5.8E-11 7.E-12 4.E-11 5.E-11 -- -- 1.7E-10 1.0E-09 -- -- --
RM 8.5 West Naphthalene 2.4E+01 ug/kg -- -- 4.7E-12 2.7E-11 -- -- -- 2.0E-02 2.0E-02 8.2E-11 4.8E-10 4.E-09 2.E-08 3.E-08
RM 8.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 1.E-09 1.E-09 -- -- -- -- -- -- --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 6.3E+02 ug/kg 1.4E-02 1.4E-02 9.3E-11 7.1E-10 1.E-12 1.E-11 1.E-11 2.0E-02 2.0E-02 1.6E-09 1.2E-08 8.E-08 6.E-07 7.E-07
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 1.4E+03 ug/kg 2.0E+00 2.0E+00 2.9E-10 1.5E-09 6.E-10 3.E-09 4.E-09 2.0E-05 2.0E-05 5.0E-09 2.7E-08 2.E-04 1.E-03 2.E-03
RM 8.5 West Total PCB Congeners 4.7E+06 pg/g NA NA 9.7E-10 5.2E-09 NA NA -- NA NA 1.7E-08 9.2E-08 NA NA --
RM 8.5 West Total PCBs, Adjusted 4.5E+06 pg/g 2.0E+00 2.0E+00 9.4E-10 5.1E-09 2.E-09 1.E-08 1.E-08 2.0E-05 2.0E-05 1.6E-08 8.9E-08 8.E-04 4.E-03 5.E-03
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 5.0E+00 pg/g 1.3E+05 1.3E+05 2.2E-16 5.6E-15 3.E-11 7.E-10 8.E-10 1.0E-09 1.0E-09 3.9E-15 9.8E-14 4.E-06 1.E-04 1.E-04
RM 8.5 West Total PCB TEQ 3.3E+01 pg/g 1.3E+05 1.3E+05 6.8E-15 3.7E-14 9.E-10 5.E-09 6.E-09 1.0E-09 1.0E-09 1.2E-13 6.4E-13 1.E-04 6.E-04 8.E-04
RM 8.5 West Total TEQ -- pg/g -- -- -- -- 9.E-10 6.E-09 6.E-09 -- -- -- -- 1.E-04 7.E-04 9.E-04
RM 8.5 West Pesticides
RM 8.5 West Aldrin 1.1E+01 ug/kg 1.7E+01 1.7E+01 1.6E-12 1.2E-11 3.E-11 2.E-10 2.E-10 3.0E-05 3.0E-05 2.8E-11 2.1E-10 9.E-07 7.E-06 8.E-06
RM 8.5 West Dieldrin 1.5E+01 ug/kg 1.6E+01 1.6E+01 2.2E-12 1.7E-11 4.E-11 3.E-10 3.E-10 5.0E-05 5.0E-05 3.8E-11 2.9E-10 8.E-07 6.E-06 7.E-06
RM 8.5 West Total DDT 6.0E+00 ug/kg 3.4E-01 3.4E-01 2.7E-13 6.8E-12 9.E-14 2.E-12 2.E-12 5.0E-04 5.0E-04 4.7E-12 1.2E-10 9.E-09 2.E-07 2.E-07
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 8.5 East Metals
RM 8.5 East Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 2.1E-10 5.2E-09 3.E-10 8.E-09 8.E-09 3.0E-04 3.0E-04 3.6E-09 9.2E-08 1.E-05 3.E-04 3.E-04
RM 8.5 East Lead 2.1E+01 mg/kg NL NL 0.0E+00 2.3E-08 NL NL -- NL NL 0.0E+00 4.0E-07 NL NL --
RM 8.5 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.4E-09 0.E+00 8.E-06 8.E-06
RM 8.5 East Thallium 3.8E+00 mg/kg -- -- 0.0E+00 4.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.4E-08 0.E+00 1.E-03 1.E-03
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 2.3E+01 ug/kg -- -- 3.5E-12 2.6E-11 -- -- -- 3.0E-04 3.0E-04 6.0E-11 4.6E-10 2.E-07 2.E-06 2.E-06
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene 4.1E+01 ug/kg 7.3E-01 7.3E-01 7.9E-12 4.6E-11 6.E-12 3.E-11 4.E-11 -- -- 1.4E-10 8.1E-10 -- -- --
RM 8.5 East Benzo(a)pyrene 4.6E+01 ug/kg 7.3E+00 7.3E+00 8.8E-12 5.2E-11 6.E-11 4.E-10 4.E-10 -- -- 1.5E-10 9.0E-10 -- -- --
RM 8.5 East Benzo(b)fluoranthene 7.1E+01 ug/kg 7.3E-01 7.3E-01 1.4E-11 7.9E-11 1.E-11 6.E-11 7.E-11 -- -- 2.4E-10 1.4E-09 -- -- --
RM 8.5 East Benzo(k)fluoranthene 3.6E+01 ug/kg 7.3E-02 7.3E-02 6.8E-12 4.0E-11 5.E-13 3.E-12 3.E-12 -- -- 1.2E-10 7.0E-10 -- -- --
RM 8.5 East Dibenzo(a,h)anthracene 8.3E+00 ug/kg 7.3E+00 7.3E+00 1.6E-12 9.3E-12 1.E-11 7.E-11 8.E-11 -- -- 2.8E-11 1.6E-10 -- -- --
RM 8.5 East Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 7.6E-12 4.4E-11 6.E-12 3.E-11 4.E-11 -- -- 1.3E-10 7.7E-10 -- -- --
RM 8.5 East Naphthalene 2.0E+01 ug/kg -- -- 3.8E-12 2.2E-11 -- -- -- 2.0E-02 2.0E-02 6.6E-11 3.8E-10 3.E-09 2.E-08 2.E-08
RM 8.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-10 6.E-10 7.E-10 -- -- -- -- -- -- --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 4.5E+02 ug/kg 1.4E-02 1.4E-02 6.7E-11 5.0E-10 9.E-13 7.E-12 8.E-12 2.0E-02 2.0E-02 1.2E-09 8.8E-09 6.E-08 4.E-07 5.E-07
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 4.6E+01 ug/kg 2.0E+00 2.0E+00 9.6E-12 5.2E-11 2.E-11 1.E-10 1.E-10 2.0E-05 2.0E-05 1.7E-10 9.0E-10 8.E-06 5.E-05 5.E-05
RM 8.5 East Total PCB Congeners 2.9E+04 pg/g NA NA 6.0E-12 3.3E-11 NA NA -- NA NA 1.1E-10 5.7E-10 NA NA --
RM 8.5 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 5.9E-12 3.2E-11 1.E-11 6.E-11 8.E-11 2.0E-05 2.0E-05 1.0E-10 5.5E-10 5.E-06 3.E-05 3.E-05
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 2.8E-17 7.0E-16 4.E-12 9.E-11 1.E-10 1.0E-09 1.0E-09 4.9E-16 1.2E-14 5.E-07 1.E-05 1.E-05
RM 8.5 East Total PCB TEQ 4.2E-01 pg/g 1.3E+05 1.3E+05 8.7E-17 4.7E-16 1.E-11 6.E-11 7.E-11 1.0E-09 1.0E-09 1.5E-15 8.3E-15 2.E-06 8.E-06 1.E-05
RM 8.5 East Total TEQ -- pg/g -- -- -- -- 1.E-11 2.E-10 2.E-10 -- -- -- -- 2.E-06 2.E-05 2.E-05
RM 8.5 East Pesticides
RM 8.5 East Aldrin 3.2E-02 ug/kg 1.7E+01 1.7E+01 4.7E-15 3.6E-14 8.E-14 6.E-13 7.E-13 3.0E-05 3.0E-05 8.3E-14 6.3E-13 3.E-09 2.E-08 2.E-08
RM 8.5 East Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 2.0E-14 1.5E-13 3.E-13 2.E-12 3.E-12 5.0E-05 5.0E-05 3.5E-13 2.6E-12 7.E-09 5.E-08 6.E-08
RM 8.5 East Total DDT 1.5E+00 ug/kg 3.4E-01 3.4E-01 6.6E-14 1.7E-12 2.E-14 6.E-13 6.E-13 5.0E-04 5.0E-04 1.2E-12 2.9E-11 2.E-09 6.E-08 6.E-08
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-09
RM 9 West Metals
RM 9 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.8E-10 4.6E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.2E-09 8.1E-08 1.E-05 3.E-04 3.E-04
RM 9 West Lead 4.2E+01 mg/kg NL NL 0.0E+00 4.7E-08 NL NL -- NL NL 0.0E+00 8.2E-07 NL NL --
RM 9 West Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.4E-09 0.E+00 8.E-06 8.E-06
RM 9 West Thallium 6.4E+00 mg/kg -- -- 0.0E+00 7.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-07 0.E+00 2.E-03 2.E-03
RM 9 West Butyltins
RM 9 West Tributyltin ion 9.9E+00 ug/kg -- -- 1.5E-12 1.1E-11 -- -- -- 3.0E-04 3.0E-04 2.5E-11 1.9E-10 8.E-08 6.E-07 7.E-07
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 3.0E-11 1.7E-10 2.E-11 1.E-10 1.E-10 -- -- 5.2E-10 3.0E-09 -- -- --
RM 9 West Benzo(a)pyrene 1.0E+02 ug/kg 7.3E+00 7.3E+00 2.0E-11 1.2E-10 1.E-10 8.E-10 1.E-09 -- -- 3.5E-10 2.0E-09 -- -- --
RM 9 West Benzo(b)fluoranthene 1.6E+02 ug/kg 7.3E-01 7.3E-01 3.1E-11 1.8E-10 2.E-11 1.E-10 2.E-10 -- -- 5.4E-10 3.1E-09 -- -- --
RM 9 West Benzo(k)fluoranthene 6.2E+01 ug/kg 7.3E-02 7.3E-02 1.2E-11 6.9E-11 9.E-13 5.E-12 6.E-12 -- -- 2.1E-10 1.2E-09 -- -- --
RM 9 West Dibenzo(a,h)anthracene 1.8E+01 ug/kg 7.3E+00 7.3E+00 3.4E-12 2.0E-11 2.E-11 1.E-10 2.E-10 -- -- 5.9E-11 3.5E-10 -- -- --
RM 9 West Indeno(1,2,3-cd)pyrene 6.7E+01 ug/kg 7.3E-01 7.3E-01 1.3E-11 7.5E-11 9.E-12 5.E-11 6.E-11 -- -- 2.2E-10 1.3E-09 -- -- --
RM 9 West Naphthalene 1.7E+01 ug/kg -- -- 3.2E-12 1.9E-11 -- -- -- 2.0E-02 2.0E-02 5.7E-11 3.3E-10 3.E-09 2.E-08 2.E-08
RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 1.E-09 2.E-09 -- -- -- -- -- -- --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 1.7E+02 ug/kg 1.4E-02 1.4E-02 2.6E-11 1.9E-10 4.E-13 3.E-12 3.E-12 2.0E-02 2.0E-02 4.5E-10 3.4E-09 2.E-08 2.E-07 2.E-07
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 4.5E+02 ug/kg 2.0E+00 2.0E+00 9.4E-11 5.1E-10 2.E-10 1.E-09 1.E-09 2.0E-05 2.0E-05 1.6E-09 8.9E-09 8.E-05 4.E-04 5.E-04
RM 9 West Total PCB Congeners 8.9E+05 pg/g NA NA 1.8E-10 9.9E-10 NA NA -- NA NA 3.2E-09 1.7E-08 NA NA --
RM 9 West Total PCBs, Adjusted 8.4E+05 pg/g 2.0E+00 2.0E+00 1.7E-10 9.4E-10 3.E-10 2.E-09 2.E-09 2.0E-05 2.0E-05 3.0E-09 1.6E-08 2.E-04 8.E-04 1.E-03
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 3.9E+00 pg/g 1.3E+05 1.3E+05 1.7E-16 4.4E-15 2.E-11 6.E-10 6.E-10 1.0E-09 1.0E-09 3.0E-15 7.7E-14 3.E-06 8.E-05 8.E-05
RM 9 West Total PCB TEQ 1.6E+01 pg/g 1.3E+05 1.3E+05 3.2E-15 1.7E-14 4.E-10 2.E-09 3.E-09 1.0E-09 1.0E-09 5.7E-14 3.1E-13 6.E-05 3.E-04 4.E-04
RM 9 West Total TEQ -- pg/g -- -- -- -- 4.E-10 3.E-09 3.E-09 -- -- -- -- 6.E-05 4.E-04 4.E-04
RM 9 West Pesticides
RM 9 West Aldrin 2.2E-01 ug/kg 1.7E+01 1.7E+01 3.3E-14 2.5E-13 6.E-13 4.E-12 5.E-12 3.0E-05 3.0E-05 5.8E-13 4.4E-12 2.E-08 1.E-07 2.E-07
RM 9 West Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 3.0E-14 2.3E-13 5.E-13 4.E-12 4.E-12 5.0E-05 5.0E-05 5.3E-13 4.0E-12 1.E-08 8.E-08 9.E-08
RM 9 West Total DDT 4.4E+00 ug/kg 3.4E-01 3.4E-01 1.9E-13 4.9E-12 7.E-14 2.E-12 2.E-12 5.0E-04 5.0E-04 3.4E-12 8.6E-11 7.E-09 2.E-07 2.E-07
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9 West Conventionals
RM 9 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 9 East Metals
RM 9 East Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 1.7E-10 4.2E-09 3.E-10 6.E-09 7.E-09 3.0E-04 3.0E-04 2.9E-09 7.4E-08 1.E-05 2.E-04 3.E-04
RM 9 East Lead 2.6E+01 mg/kg NL NL 0.0E+00 2.9E-08 NL NL -- NL NL 0.0E+00 5.0E-07 NL NL --
RM 9 East Mercury 5.0E-02 mg/kg -- -- 0.0E+00 5.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.8E-10 0.E+00 3.E-06 3.E-06
RM 9 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene 1.0E+01 ug/kg 7.3E-01 7.3E-01 2.0E-12 1.1E-11 1.E-12 8.E-12 1.E-11 -- -- 3.4E-11 2.0E-10 -- -- --
RM 9 East Benzo(a)pyrene 1.3E+01 ug/kg 7.3E+00 7.3E+00 2.4E-12 1.4E-11 2.E-11 1.E-10 1.E-10 -- -- 4.2E-11 2.5E-10 -- -- --
RM 9 East Benzo(b)fluoranthene 1.8E+01 ug/kg 7.3E-01 7.3E-01 3.5E-12 2.0E-11 3.E-12 1.E-11 2.E-11 -- -- 6.1E-11 3.5E-10 -- -- --
RM 9 East Benzo(k)fluoranthene 8.3E+00 ug/kg 7.3E-02 7.3E-02 1.6E-12 9.2E-12 1.E-13 7.E-13 8.E-13 -- -- 2.8E-11 1.6E-10 -- -- --
RM 9 East Dibenzo(a,h)anthracene 2.1E+00 ug/kg 7.3E+00 7.3E+00 4.1E-13 2.4E-12 3.E-12 2.E-11 2.E-11 -- -- 7.2E-12 4.2E-11 -- -- --
RM 9 East Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 2.0E-12 1.2E-11 1.E-12 9.E-12 1.E-11 -- -- 3.6E-11 2.1E-10 -- -- --
RM 9 East Naphthalene 2.7E+00 ug/kg -- -- 5.2E-13 3.0E-12 -- -- -- 2.0E-02 2.0E-02 9.1E-12 5.3E-11 5.E-10 3.E-09 3.E-09
RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-11 2.E-10 2.E-10 -- -- -- -- -- -- --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 3.6E+02 ug/kg 1.4E-02 1.4E-02 5.3E-11 4.0E-10 7.E-13 6.E-12 6.E-12 2.0E-02 2.0E-02 9.3E-10 7.0E-09 5.E-08 4.E-07 4.E-07
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 5.2E+01 ug/kg 2.0E+00 2.0E+00 1.1E-11 5.8E-11 2.E-11 1.E-10 1.E-10 2.0E-05 2.0E-05 1.9E-10 1.0E-09 9.E-06 5.E-05 6.E-05
RM 9 East Total PCB Congeners 6.4E+04 pg/g NA NA 1.3E-11 7.1E-11 NA NA -- NA NA 2.3E-10 1.2E-09 NA NA --
RM 9 East Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 1.3E-11 6.9E-11 3.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 2.2E-10 1.2E-09 1.E-05 6.E-05 7.E-05
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.3E+05 9.6E-18 2.4E-16 1.E-12 3.E-11 3.E-11 1.0E-09 1.0E-09 1.7E-16 4.2E-15 2.E-07 4.E-06 4.E-06
RM 9 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 1.3E-16 7.0E-16 2.E-11 9.E-11 1.E-10 1.0E-09 1.0E-09 2.3E-15 1.2E-14 2.E-06 1.E-05 1.E-05
RM 9 East Total TEQ -- pg/g -- -- -- -- 2.E-11 1.E-10 1.E-10 -- -- -- -- 2.E-06 2.E-05 2.E-05
RM 9 East Pesticides
RM 9 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 9 East Dieldrin 8.8E-02 ug/kg 1.6E+01 1.6E+01 1.3E-14 9.8E-14 2.E-13 2.E-12 2.E-12 5.0E-05 5.0E-05 2.3E-13 1.7E-12 5.E-09 3.E-08 4.E-08
RM 9 East Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 6.4E-14 1.6E-12 2.E-14 5.E-13 6.E-13 5.0E-04 5.0E-04 1.1E-12 2.8E-11 2.E-09 6.E-08 6.E-08
RM 9 East Conventionals
RM 9 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-09
RM 9.5 West Metals
RM 9.5 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 1.7E-10 4.2E-09 3.E-10 6.E-09 7.E-09 3.0E-04 3.0E-04 2.9E-09 7.4E-08 1.E-05 2.E-04 3.E-04
RM 9.5 West Lead 2.6E+01 mg/kg NL NL 0.0E+00 2.9E-08 NL NL -- NL NL 0.0E+00 5.0E-07 NL NL --
RM 9.5 West Mercury 6.2E-02 mg/kg -- -- 0.0E+00 7.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-09 0.E+00 4.E-06 4.E-06
RM 9.5 West Thallium 1.0E-01 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.0E-09 0.E+00 3.E-05 3.E-05
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 1.0E+01 ug/kg -- -- 1.5E-12 1.1E-11 -- -- -- 3.0E-04 3.0E-04 2.6E-11 2.0E-10 9.E-08 7.E-07 7.E-07
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.3E-11 1.4E-10 2.E-11 1.E-10 1.E-10 -- -- 4.1E-10 2.4E-09 -- -- --
RM 9.5 West Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 3.2E-11 1.9E-10 2.E-10 1.E-09 2.E-09 -- -- 5.6E-10 3.2E-09 -- -- --
RM 9.5 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 4.4E-11 2.6E-10 3.E-11 2.E-10 2.E-10 -- -- 7.7E-10 4.5E-09 -- -- --
RM 9.5 West Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 2.0E-11 1.2E-10 1.E-12 8.E-12 1.E-11 -- -- 3.5E-10 2.0E-09 -- -- --
RM 9.5 West Dibenzo(a,h)anthracene 3.2E+01 ug/kg 7.3E+00 7.3E+00 6.1E-12 3.6E-11 4.E-11 3.E-10 3.E-10 -- -- 1.1E-10 6.2E-10 -- -- --
RM 9.5 West Indeno(1,2,3-cd)pyrene 1.4E+02 ug/kg 7.3E-01 7.3E-01 2.7E-11 1.5E-10 2.E-11 1.E-10 1.E-10 -- -- 4.6E-10 2.7E-09 -- -- --
RM 9.5 West Naphthalene 4.1E+01 ug/kg -- -- 7.9E-12 4.6E-11 -- -- -- 2.0E-02 2.0E-02 1.4E-10 8.0E-10 7.E-09 4.E-08 5.E-08
RM 9.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-10 2.E-09 2.E-09 -- -- -- -- -- -- --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 8.6E+02 ug/kg 1.4E-02 1.4E-02 1.3E-10 9.6E-10 2.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 2.2E-09 1.7E-08 1.E-07 8.E-07 9.E-07
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 2.1E+02 ug/kg 2.0E+00 2.0E+00 4.4E-11 2.4E-10 9.E-11 5.E-10 6.E-10 2.0E-05 2.0E-05 7.6E-10 4.1E-09 4.E-05 2.E-04 2.E-04
RM 9.5 West Total PCB Congeners 3.5E+05 pg/g NA NA 7.3E-11 3.9E-10 NA NA -- NA NA 1.3E-09 6.9E-09 NA NA --
RM 9.5 West Total PCBs, Adjusted 3.5E+05 pg/g 2.0E+00 2.0E+00 7.1E-11 3.9E-10 1.E-10 8.E-10 9.E-10 2.0E-05 2.0E-05 1.3E-09 6.8E-09 6.E-05 3.E-04 4.E-04
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 8.6E+00 pg/g 1.3E+05 1.3E+05 3.8E-16 9.6E-15 5.E-11 1.E-09 1.E-09 1.0E-09 1.0E-09 6.6E-15 1.7E-13 7.E-06 2.E-04 2.E-04
RM 9.5 West Total PCB TEQ 3.6E+00 pg/g 1.3E+05 1.3E+05 7.5E-16 4.1E-15 1.E-10 5.E-10 6.E-10 1.0E-09 1.0E-09 1.3E-14 7.1E-14 1.E-05 7.E-05 8.E-05
RM 9.5 West Total TEQ -- pg/g -- -- -- -- 1.E-10 2.E-09 2.E-09 -- -- -- -- 2.E-05 2.E-04 3.E-04
RM 9.5 West Pesticides
RM 9.5 West Aldrin 5.8E-01 ug/kg 1.7E+01 1.7E+01 8.6E-14 6.5E-13 1.E-12 1.E-11 1.E-11 3.0E-05 3.0E-05 1.5E-12 1.1E-11 5.E-08 4.E-07 4.E-07
RM 9.5 West Dieldrin 6.1E-01 ug/kg 1.6E+01 1.6E+01 9.0E-14 6.8E-13 1.E-12 1.E-11 1.E-11 5.0E-05 5.0E-05 1.6E-12 1.2E-11 3.E-08 2.E-07 3.E-07
RM 9.5 West Total DDT 3.1E+00 ug/kg 3.4E-01 3.4E-01 1.4E-13 3.4E-12 5.E-14 1.E-12 1.E-12 5.0E-04 5.0E-04 2.4E-12 6.0E-11 5.E-09 1.E-07 1.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 9.5 East Metals
RM 9.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 1.5E-10 3.7E-09 2.E-10 6.E-09 6.E-09 3.0E-04 3.0E-04 2.5E-09 6.4E-08 8.E-06 2.E-04 2.E-04
RM 9.5 East Lead 1.6E+01 mg/kg NL NL 0.0E+00 1.7E-08 NL NL -- NL NL 0.0E+00 3.1E-07 NL NL --
RM 9.5 East Mercury 6.3E-02 mg/kg -- -- 0.0E+00 7.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-09 0.E+00 4.E-06 4.E-06
RM 9.5 East Thallium 7.9E-02 mg/kg -- -- 0.0E+00 8.8E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-09 0.E+00 2.E-05 2.E-05
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 2.6E+00 ug/kg -- -- 3.8E-13 2.9E-12 -- -- -- 3.0E-04 3.0E-04 6.6E-12 5.0E-11 2.E-08 2.E-07 2.E-07
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene 2.2E+01 ug/kg 7.3E-01 7.3E-01 4.2E-12 2.4E-11 3.E-12 2.E-11 2.E-11 -- -- 7.3E-11 4.3E-10 -- -- --
RM 9.5 East Benzo(a)pyrene 2.5E+01 ug/kg 7.3E+00 7.3E+00 4.7E-12 2.7E-11 3.E-11 2.E-10 2.E-10 -- -- 8.3E-11 4.8E-10 -- -- --
RM 9.5 East Benzo(b)fluoranthene 2.9E+01 ug/kg 7.3E-01 7.3E-01 5.6E-12 3.3E-11 4.E-12 2.E-11 3.E-11 -- -- 9.8E-11 5.7E-10 -- -- --
RM 9.5 East Benzo(k)fluoranthene 1.7E+01 ug/kg 7.3E-02 7.3E-02 3.3E-12 1.9E-11 2.E-13 1.E-12 2.E-12 -- -- 5.7E-11 3.3E-10 -- -- --
RM 9.5 East Dibenzo(a,h)anthracene 4.4E+00 ug/kg 7.3E+00 7.3E+00 8.4E-13 4.9E-12 6.E-12 4.E-11 4.E-11 -- -- 1.5E-11 8.5E-11 -- -- --
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 East Indeno(1,2,3-cd)pyrene 2.0E+01 ug/kg 7.3E-01 7.3E-01 3.8E-12 2.2E-11 3.E-12 2.E-11 2.E-11 -- -- 6.6E-11 3.9E-10 -- -- --
RM 9.5 East Naphthalene 3.4E+00 ug/kg -- -- 6.5E-13 3.8E-12 -- -- -- 2.0E-02 2.0E-02 1.1E-11 6.6E-11 6.E-10 3.E-09 4.E-09
RM 9.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-11 3.E-10 3.E-10 -- -- -- -- -- -- --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 1.6E+02 ug/kg 1.4E-02 1.4E-02 2.4E-11 1.8E-10 3.E-13 3.E-12 3.E-12 2.0E-02 2.0E-02 4.3E-10 3.2E-09 2.E-08 2.E-07 2.E-07
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 4.0E+01 ug/kg 2.0E+00 2.0E+00 8.3E-12 4.5E-11 2.E-11 9.E-11 1.E-10 2.0E-05 2.0E-05 1.5E-10 7.9E-10 7.E-06 4.E-05 5.E-05
RM 9.5 East Total PCB Congeners 1.0E+04 pg/g NA NA 2.1E-12 1.1E-11 NA NA -- NA NA 3.7E-11 2.0E-10 NA NA --
RM 9.5 East Total PCBs, Adjusted 9.6E+03 pg/g 2.0E+00 2.0E+00 2.0E-12 1.1E-11 4.E-12 2.E-11 3.E-11 2.0E-05 2.0E-05 3.5E-11 1.9E-10 2.E-06 9.E-06 1.E-05
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 8.9E-01 pg/g 1.3E+05 1.3E+05 3.9E-17 9.9E-16 5.E-12 1.E-10 1.E-10 1.0E-09 1.0E-09 6.9E-16 1.7E-14 7.E-07 2.E-05 2.E-05
RM 9.5 East Total PCB TEQ 2.6E-01 pg/g 1.3E+05 1.3E+05 5.4E-17 2.9E-16 7.E-12 4.E-11 4.E-11 1.0E-09 1.0E-09 9.4E-16 5.1E-15 9.E-07 5.E-06 6.E-06
RM 9.5 East Total TEQ -- pg/g -- -- -- -- 1.E-11 2.E-10 2.E-10 -- -- -- -- 2.E-06 2.E-05 2.E-05
RM 9.5 East Pesticides
RM 9.5 East Aldrin 9.1E-02 ug/kg 1.7E+01 1.7E+01 1.3E-14 1.0E-13 2.E-13 2.E-12 2.E-12 3.0E-05 3.0E-05 2.4E-13 1.8E-12 8.E-09 6.E-08 7.E-08
RM 9.5 East Dieldrin 3.0E-02 ug/kg 1.6E+01 1.6E+01 4.4E-15 3.3E-14 7.E-14 5.E-13 6.E-13 5.0E-05 5.0E-05 7.6E-14 5.8E-13 2.E-09 1.E-08 1.E-08
RM 9.5 East Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 5.0E-14 1.3E-12 2.E-14 4.E-13 4.E-13 5.0E-04 5.0E-04 8.8E-13 2.2E-11 2.E-09 4.E-08 5.E-08
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09
RM 10 West Metals
RM 10 West Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 4.5E-10 1.1E-08 7.E-10 2.E-08 2.E-08 3.0E-04 3.0E-04 7.9E-09 2.0E-07 3.E-05 7.E-04 7.E-04
RM 10 West Lead 6.6E+01 mg/kg NL NL 0.0E+00 7.4E-08 NL NL -- NL NL 0.0E+00 1.3E-06 NL NL --
RM 10 West Mercury 9.0E-02 mg/kg -- -- 0.0E+00 1.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-09 0.E+00 6.E-06 6.E-06
RM 10 West Thallium 7.7E-02 mg/kg -- -- 0.0E+00 8.6E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-09 0.E+00 2.E-05 2.E-05
RM 10 West Butyltins
RM 10 West Tributyltin ion 2.4E+00 ug/kg -- -- 3.6E-13 2.7E-12 -- -- -- 3.0E-04 3.0E-04 6.3E-12 4.8E-11 2.E-08 2.E-07 2.E-07
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 2.7E-11 1.6E-10 2.E-11 1.E-10 1.E-10 -- -- 4.7E-10 2.8E-09 -- -- --
RM 10 West Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 2.9E-11 1.7E-10 2.E-10 1.E-09 1.E-09 -- -- 5.0E-10 2.9E-09 -- -- --
RM 10 West Benzo(b)fluoranthene 1.9E+02 ug/kg 7.3E-01 7.3E-01 3.6E-11 2.1E-10 3.E-11 2.E-10 2.E-10 -- -- 6.3E-10 3.7E-09 -- -- --
RM 10 West Benzo(k)fluoranthene 7.9E+01 ug/kg 7.3E-02 7.3E-02 1.5E-11 8.8E-11 1.E-12 6.E-12 8.E-12 -- -- 2.6E-10 1.5E-09 -- -- --
RM 10 West Dibenzo(a,h)anthracene 3.5E+01 ug/kg 7.3E+00 7.3E+00 6.8E-12 4.0E-11 5.E-11 3.E-10 3.E-10 -- -- 1.2E-10 6.9E-10 -- -- --
RM 10 West Indeno(1,2,3-cd)pyrene 1.4E+02 ug/kg 7.3E-01 7.3E-01 2.7E-11 1.5E-10 2.E-11 1.E-10 1.E-10 -- -- 4.6E-10 2.7E-09 -- -- --
RM 10 West Naphthalene 2.0E+01 ug/kg -- -- 3.8E-12 2.2E-11 -- -- -- 2.0E-02 2.0E-02 6.6E-11 3.8E-10 3.E-09 2.E-08 2.E-08
RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-10 2.E-09 2.E-09 -- -- -- -- -- -- --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 1.8E-11 1.3E-10 2.E-13 2.E-12 2.E-12 2.0E-02 2.0E-02 3.1E-10 2.4E-09 2.E-08 1.E-07 1.E-07
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 3.8E-11 2.0E-10 8.E-11 4.E-10 5.E-10 2.0E-05 2.0E-05 6.6E-10 3.6E-09 3.E-05 2.E-04 2.E-04
RM 10 West Total PCB Congeners 1.3E+05 pg/g NA NA 2.7E-11 1.5E-10 NA NA -- NA NA 4.7E-10 2.6E-09 NA NA --
RM 10 West Total PCBs, Adjusted 1.3E+05 pg/g 2.0E+00 2.0E+00 2.6E-11 1.4E-10 5.E-11 3.E-10 3.E-10 2.0E-05 2.0E-05 4.6E-10 2.5E-09 2.E-05 1.E-04 1.E-04
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 5.1E+00 pg/g 1.3E+05 1.3E+05 2.3E-16 5.7E-15 3.E-11 7.E-10 8.E-10 1.0E-09 1.0E-09 4.0E-15 1.0E-13 4.E-06 1.E-04 1.E-04
RM 10 West Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 3.8E-16 2.0E-15 5.E-11 3.E-10 3.E-10 1.0E-09 1.0E-09 6.6E-15 3.6E-14 7.E-06 4.E-05 4.E-05
RM 10 West Total TEQ -- pg/g -- -- -- -- 8.E-11 1.E-09 1.E-09 -- -- -- -- 1.E-05 1.E-04 1.E-04
RM 10 West Pesticides
RM 10 West Aldrin 1.5E-01 ug/kg 1.7E+01 1.7E+01 2.2E-14 1.6E-13 4.E-13 3.E-12 3.E-12 3.0E-05 3.0E-05 3.8E-13 2.9E-12 1.E-08 1.E-07 1.E-07
RM 10 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10 West Total DDT 4.7E+00 ug/kg 3.4E-01 3.4E-01 2.1E-13 5.2E-12 7.E-14 2.E-12 2.E-12 5.0E-04 5.0E-04 3.6E-12 9.2E-11 7.E-09 2.E-07 2.E-07
RM 10 West Conventionals
RM 10 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 10 East Metals
RM 10 East Arsenic 3.0E+00 mg/kg 1.5E+00 1.5E+00 1.3E-10 3.4E-09 2.E-10 5.E-09 5.E-09 3.0E-04 3.0E-04 2.4E-09 6.0E-08 8.E-06 2.E-04 2.E-04
RM 10 East Lead 1.8E+01 mg/kg NL NL 0.0E+00 2.0E-08 NL NL -- NL NL 0.0E+00 3.5E-07 NL NL --
RM 10 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 7.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 10 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.2E-11 1.3E-10 2.E-11 9.E-11 1.E-10 -- -- 3.9E-10 2.3E-09 -- -- --
RM 10 East Benzo(a)pyrene 1.4E+02 ug/kg 7.3E+00 7.3E+00 2.8E-11 1.6E-10 2.E-10 1.E-09 1.E-09 -- -- 4.9E-10 2.8E-09 -- -- --
RM 10 East Benzo(b)fluoranthene 1.7E+02 ug/kg 7.3E-01 7.3E-01 3.3E-11 1.9E-10 2.E-11 1.E-10 2.E-10 -- -- 5.8E-10 3.4E-09 -- -- --
RM 10 East Benzo(k)fluoranthene 6.3E+01 ug/kg 7.3E-02 7.3E-02 1.2E-11 7.0E-11 9.E-13 5.E-12 6.E-12 -- -- 2.1E-10 1.2E-09 -- -- --
RM 10 East Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 4.5E-12 2.6E-11 3.E-11 2.E-10 2.E-10 -- -- 7.8E-11 4.6E-10 -- -- --
RM 10 East Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.3E-11 1.3E-10 2.E-11 1.E-10 1.E-10 -- -- 4.0E-10 2.3E-09 -- -- --
RM 10 East Naphthalene 1.2E+01 ug/kg -- -- 2.4E-12 1.4E-11 -- -- -- 2.0E-02 2.0E-02 4.2E-11 2.4E-10 2.E-09 1.E-08 1.E-08
RM 10 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-10 2.E-09 2.E-09 -- -- -- -- -- -- --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.4E-02 1.9E-11 1.4E-10 3.E-13 2.E-12 2.E-12 2.0E-02 2.0E-02 3.3E-10 2.5E-09 2.E-08 1.E-07 1.E-07
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 3.4E+01 ug/kg 2.0E+00 2.0E+00 7.1E-12 3.8E-11 1.E-11 8.E-11 9.E-11 2.0E-05 2.0E-05 1.2E-10 6.7E-10 6.E-06 3.E-05 4.E-05
RM 10 East Total PCB Congeners 3.0E+04 pg/g NA NA 6.1E-12 3.3E-11 NA NA -- NA NA 1.1E-10 5.8E-10 NA NA --
RM 10 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 5.9E-12 3.2E-11 1.E-11 6.E-11 8.E-11 2.0E-05 2.0E-05 1.0E-10 5.6E-10 5.E-06 3.E-05 3.E-05
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 1.3E+05 2.4E-17 6.1E-16 3.E-12 8.E-11 8.E-11 1.0E-09 1.0E-09 4.2E-16 1.1E-14 4.E-07 1.E-05 1.E-05
RM 10 East Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 1.4E-16 7.7E-16 2.E-11 1.E-10 1.E-10 1.0E-09 1.0E-09 2.5E-15 1.3E-14 2.E-06 1.E-05 2.E-05
RM 10 East Total TEQ -- pg/g -- -- -- -- 2.E-11 2.E-10 2.E-10 -- -- -- -- 3.E-06 2.E-05 3.E-05
RM 10 East Pesticides
RM 10 East Aldrin 4.0E-02 ug/kg 1.7E+01 1.7E+01 5.9E-15 4.5E-14 1.E-13 8.E-13 9.E-13 3.0E-05 3.0E-05 1.0E-13 7.9E-13 3.E-09 3.E-08 3.E-08
RM 10 East Dieldrin 4.7E-02 ug/kg 1.6E+01 1.6E+01 7.0E-15 5.3E-14 1.E-13 8.E-13 1.E-12 5.0E-05 5.0E-05 1.2E-13 9.2E-13 2.E-09 2.E-08 2.E-08
RM 10 East Total DDT 5.3E-01 ug/kg 3.4E-01 3.4E-01 2.3E-14 5.9E-13 8.E-15 2.E-13 2.E-13 5.0E-04 5.0E-04 4.1E-13 1.0E-11 8.E-10 2.E-08 2.E-08
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 East Conventionals
RM 10 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-09
RM 10.5 West Metals
RM 10.5 West Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 1.8E-10 4.4E-09 3.E-10 7.E-09 7.E-09 3.0E-04 3.0E-04 3.1E-09 7.8E-08 1.E-05 3.E-04 3.E-04
RM 10.5 West Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.4E-08 NL NL -- NL NL 0.0E+00 2.5E-07 NL NL --
RM 10.5 West Mercury 6.9E-02 mg/kg -- -- 0.0E+00 7.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 10.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene 2.8E+01 ug/kg 7.3E-01 7.3E-01 5.3E-12 3.1E-11 4.E-12 2.E-11 3.E-11 -- -- 9.3E-11 5.4E-10 -- -- --
RM 10.5 West Benzo(a)pyrene 2.6E+01 ug/kg 7.3E+00 7.3E+00 5.1E-12 3.0E-11 4.E-11 2.E-10 3.E-10 -- -- 8.9E-11 5.2E-10 -- -- --
RM 10.5 West Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 6.8E-12 4.0E-11 5.E-12 3.E-11 3.E-11 -- -- 1.2E-10 6.9E-10 -- -- --
RM 10.5 West Benzo(k)fluoranthene 1.3E+01 ug/kg 7.3E-02 7.3E-02 2.5E-12 1.4E-11 2.E-13 1.E-12 1.E-12 -- -- 4.3E-11 2.5E-10 -- -- --
RM 10.5 West Dibenzo(a,h)anthracene 4.4E+00 ug/kg 7.3E+00 7.3E+00 8.5E-13 4.9E-12 6.E-12 4.E-11 4.E-11 -- -- 1.5E-11 8.6E-11 -- -- --
RM 10.5 West Indeno(1,2,3-cd)pyrene 2.2E+01 ug/kg 7.3E-01 7.3E-01 4.1E-12 2.4E-11 3.E-12 2.E-11 2.E-11 -- -- 7.2E-11 4.2E-10 -- -- --
RM 10.5 West Naphthalene 2.7E+01 ug/kg -- -- 5.2E-12 3.0E-11 -- -- -- 2.0E-02 2.0E-02 9.1E-11 5.3E-10 5.E-09 3.E-08 3.E-08
RM 10.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-11 3.E-10 4.E-10 -- -- -- -- -- -- --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 2.0E-11 1.5E-10 3.E-13 2.E-12 2.E-12 2.0E-02 2.0E-02 3.5E-10 2.7E-09 2.E-08 1.E-07 2.E-07
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 6.6E-12 3.5E-11 1.E-11 7.E-11 8.E-11 2.0E-05 2.0E-05 1.1E-10 6.2E-10 6.E-06 3.E-05 4.E-05
RM 10.5 West Total PCB Congeners 3.1E+04 pg/g NA NA 6.3E-12 3.4E-11 NA NA -- NA NA 1.1E-10 6.0E-10 NA NA --
RM 10.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 6.0E-12 3.2E-11 1.E-11 6.E-11 8.E-11 2.0E-05 2.0E-05 1.0E-10 5.7E-10 5.E-06 3.E-05 3.E-05
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 1.4E-16 7.7E-16 2.E-11 1.E-10 1.E-10 1.0E-09 1.0E-09 2.5E-15 1.3E-14 2.E-06 1.E-05 2.E-05
RM 10.5 West Total TEQ -- pg/g -- -- -- -- 2.E-11 1.E-10 1.E-10 -- -- -- -- 2.E-06 1.E-05 2.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 2.0E-01 ug/kg 1.7E+01 1.7E+01 3.0E-14 2.3E-13 5.E-13 4.E-12 4.E-12 3.0E-05 3.0E-05 5.2E-13 3.9E-12 2.E-08 1.E-07 1.E-07
RM 10.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 West Total DDT 1.7E+00 ug/kg 3.4E-01 3.4E-01 7.4E-14 1.9E-12 3.E-14 6.E-13 7.E-13 5.0E-04 5.0E-04 1.3E-12 3.3E-11 3.E-09 7.E-08 7.E-08
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-09
RM 10.5 East Metals
RM 10.5 East Arsenic 3.1E+00 mg/kg 1.5E+00 1.5E+00 1.4E-10 3.4E-09 2.E-10 5.E-09 5.E-09 3.0E-04 3.0E-04 2.4E-09 6.0E-08 8.E-06 2.E-04 2.E-04
RM 10.5 East Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.3E-08 NL NL -- NL NL 0.0E+00 2.3E-07 NL NL --
RM 10.5 East Mercury 6.1E-02 mg/kg -- -- 0.0E+00 6.8E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-09 0.E+00 4.E-06 4.E-06
RM 10.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 33 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene 3.9E+01 ug/kg 7.3E-01 7.3E-01 7.4E-12 4.3E-11 5.E-12 3.E-11 4.E-11 -- -- 1.3E-10 7.6E-10 -- -- --
RM 10.5 East Benzo(a)pyrene 3.4E+01 ug/kg 7.3E+00 7.3E+00 6.5E-12 3.8E-11 5.E-11 3.E-10 3.E-10 -- -- 1.1E-10 6.6E-10 -- -- --
RM 10.5 East Benzo(b)fluoranthene 5.0E+01 ug/kg 7.3E-01 7.3E-01 9.6E-12 5.6E-11 7.E-12 4.E-11 5.E-11 -- -- 1.7E-10 9.8E-10 -- -- --
RM 10.5 East Benzo(k)fluoranthene 2.5E+01 ug/kg 7.3E-02 7.3E-02 4.8E-12 2.8E-11 4.E-13 2.E-12 2.E-12 -- -- 8.5E-11 4.9E-10 -- -- --
RM 10.5 East Dibenzo(a,h)anthracene 5.5E+00 ug/kg 7.3E+00 7.3E+00 1.1E-12 6.2E-12 8.E-12 4.E-11 5.E-11 -- -- 1.8E-11 1.1E-10 -- -- --
RM 10.5 East Indeno(1,2,3-cd)pyrene 2.7E+01 ug/kg 7.3E-01 7.3E-01 5.3E-12 3.1E-11 4.E-12 2.E-11 3.E-11 -- -- 9.2E-11 5.4E-10 -- -- --
RM 10.5 East Naphthalene 3.5E+00 ug/kg -- -- 6.8E-13 3.9E-12 -- -- -- 2.0E-02 2.0E-02 1.2E-11 6.9E-11 6.E-10 3.E-09 4.E-09
RM 10.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-11 4.E-10 5.E-10 -- -- -- -- -- -- --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 4.6E+01 ug/kg 1.4E-02 1.4E-02 6.8E-12 5.1E-11 9.E-14 7.E-13 8.E-13 2.0E-02 2.0E-02 1.2E-10 9.0E-10 6.E-09 4.E-08 5.E-08
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 5.2E+01 ug/kg 2.0E+00 2.0E+00 1.1E-11 5.8E-11 2.E-11 1.E-10 1.E-10 2.0E-05 2.0E-05 1.9E-10 1.0E-09 9.E-06 5.E-05 6.E-05
RM 10.5 East Total PCB Congeners 2.9E+04 pg/g NA NA 5.9E-12 3.2E-11 NA NA -- NA NA 1.0E-10 5.6E-10 NA NA --
RM 10.5 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 5.8E-12 3.1E-11 1.E-11 6.E-11 7.E-11 2.0E-05 2.0E-05 1.0E-10 5.5E-10 5.E-06 3.E-05 3.E-05
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 East Total PCB TEQ 3.5E-01 pg/g 1.3E+05 1.3E+05 7.3E-17 4.0E-16 1.E-11 5.E-11 6.E-11 1.0E-09 1.0E-09 1.3E-15 6.9E-15 1.E-06 7.E-06 8.E-06
RM 10.5 East Total TEQ -- pg/g -- -- -- -- 1.E-11 5.E-11 6.E-11 -- -- -- -- 1.E-06 7.E-06 8.E-06
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 10.5 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 East Total DDT 2.8E+00 ug/kg 3.4E-01 3.4E-01 1.2E-13 3.1E-12 4.E-14 1.E-12 1.E-12 5.0E-04 5.0E-04 2.2E-12 5.5E-11 4.E-09 1.E-07 1.E-07
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09
RM 11 West Metals
RM 11 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 1.5E-10 3.8E-09 2.E-10 6.E-09 6.E-09 3.0E-04 3.0E-04 2.6E-09 6.7E-08 9.E-06 2.E-04 2.E-04
RM 11 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.6E-08 NL NL -- NL NL 0.0E+00 2.8E-07 NL NL --
RM 11 West Mercury 5.6E-02 mg/kg -- -- 0.0E+00 6.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 11 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene 6.2E+01 ug/kg 7.3E-01 7.3E-01 1.2E-11 7.0E-11 9.E-12 5.E-11 6.E-11 -- -- 2.1E-10 1.2E-09 -- -- --
RM 11 West Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 1.3E-11 7.4E-11 9.E-11 5.E-10 6.E-10 -- -- 2.2E-10 1.3E-09 -- -- --
RM 11 West Benzo(b)fluoranthene 4.0E+01 ug/kg 7.3E-01 7.3E-01 7.7E-12 4.5E-11 6.E-12 3.E-11 4.E-11 -- -- 1.3E-10 7.8E-10 -- -- --
RM 11 West Benzo(k)fluoranthene 3.7E+01 ug/kg 7.3E-02 7.3E-02 7.1E-12 4.1E-11 5.E-13 3.E-12 4.E-12 -- -- 1.2E-10 7.2E-10 -- -- --
RM 11 West Dibenzo(a,h)anthracene 8.8E+00 ug/kg 7.3E+00 7.3E+00 1.7E-12 9.8E-12 1.E-11 7.E-11 8.E-11 -- -- 3.0E-11 1.7E-10 -- -- --
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 West Indeno(1,2,3-cd)pyrene 4.0E+01 ug/kg 7.3E-01 7.3E-01 7.7E-12 4.5E-11 6.E-12 3.E-11 4.E-11 -- -- 1.4E-10 7.9E-10 -- -- --
RM 11 West Naphthalene 5.4E+01 ug/kg -- -- 1.0E-11 6.0E-11 -- -- -- 2.0E-02 2.0E-02 1.8E-10 1.1E-09 9.E-09 5.E-08 6.E-08
RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-10 7.E-10 9.E-10 -- -- -- -- -- -- --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 3.7E+02 ug/kg 1.4E-02 1.4E-02 5.5E-11 4.2E-10 8.E-13 6.E-12 7.E-12 2.0E-02 2.0E-02 9.6E-10 7.3E-09 5.E-08 4.E-07 4.E-07
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 2.8E+01 ug/kg 2.0E+00 2.0E+00 5.7E-12 3.1E-11 1.E-11 6.E-11 7.E-11 2.0E-05 2.0E-05 1.0E-10 5.4E-10 5.E-06 3.E-05 3.E-05
RM 11 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 11 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 West Dieldrin 5.7E-01 ug/kg 1.6E+01 1.6E+01 8.3E-14 6.3E-13 1.E-12 1.E-11 1.E-11 5.0E-05 5.0E-05 1.5E-12 1.1E-11 3.E-08 2.E-07 3.E-07
RM 11 West Total DDT 1.3E+00 ug/kg 3.4E-01 3.4E-01 5.8E-14 1.5E-12 2.E-14 5.E-13 5.E-13 5.0E-04 5.0E-04 1.0E-12 2.6E-11 2.E-09 5.E-08 5.E-08
RM 11 West Conventionals
RM 11 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-09
RM 11 East Metals
RM 11 East Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 1.2E-10 3.0E-09 2.E-10 5.E-09 5.E-09 3.0E-04 3.0E-04 2.1E-09 5.3E-08 7.E-06 2.E-04 2.E-04
RM 11 East Lead 7.2E+01 mg/kg NL NL 0.0E+00 8.1E-08 NL NL -- NL NL 0.0E+00 1.4E-06 NL NL --
RM 11 East Mercury 7.0E-02 mg/kg -- -- 0.0E+00 7.9E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 11 East Thallium 6.4E-02 mg/kg -- -- 0.0E+00 7.2E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-09 0.E+00 2.E-05 2.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 4.0E+00 ug/kg -- -- 5.9E-13 4.5E-12 -- -- -- 3.0E-04 3.0E-04 1.0E-11 7.8E-11 3.E-08 3.E-07 3.E-07
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene 8.3E+01 ug/kg 7.3E-01 7.3E-01 1.6E-11 9.3E-11 1.E-11 7.E-11 8.E-11 -- -- 2.8E-10 1.6E-09 -- -- --
RM 11 East Benzo(a)pyrene 5.5E+01 ug/kg 7.3E+00 7.3E+00 1.1E-11 6.2E-11 8.E-11 5.E-10 5.E-10 -- -- 1.9E-10 1.1E-09 -- -- --
RM 11 East Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 2.5E-11 1.4E-10 2.E-11 1.E-10 1.E-10 -- -- 4.3E-10 2.5E-09 -- -- --
RM 11 East Benzo(k)fluoranthene 3.7E+01 ug/kg 7.3E-02 7.3E-02 7.1E-12 4.1E-11 5.E-13 3.E-12 4.E-12 -- -- 1.2E-10 7.2E-10 -- -- --
RM 11 East Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 2.3E-12 1.4E-11 2.E-11 1.E-10 1.E-10 -- -- 4.1E-11 2.4E-10 -- -- --
RM 11 East Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 7.3E-12 4.3E-11 5.E-12 3.E-11 4.E-11 -- -- 1.3E-10 7.5E-10 -- -- --
RM 11 East Naphthalene 1.2E+01 ug/kg -- -- 2.3E-12 1.3E-11 -- -- -- 2.0E-02 2.0E-02 4.0E-11 2.3E-10 2.E-09 1.E-08 1.E-08
RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-10 8.E-10 9.E-10 -- -- -- -- -- -- --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 9.4E+01 ug/kg 1.4E-02 1.4E-02 1.4E-11 1.0E-10 2.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 2.4E-10 1.8E-09 1.E-08 9.E-08 1.E-07
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 1.1E+03 ug/kg 2.0E+00 2.0E+00 2.3E-10 1.3E-09 5.E-10 3.E-09 3.E-09 2.0E-05 2.0E-05 4.1E-09 2.2E-08 2.E-04 1.E-03 1.E-03
RM 11 East Total PCB Congeners 2.4E+06 pg/g NA NA 4.9E-10 2.6E-09 NA NA -- NA NA 8.5E-09 4.6E-08 NA NA --
RM 11 East Total PCBs, Adjusted 2.3E+06 pg/g 2.0E+00 2.0E+00 4.8E-10 2.6E-09 1.E-09 5.E-09 6.E-09 2.0E-05 2.0E-05 8.4E-09 4.5E-08 4.E-04 2.E-03 3.E-03
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 2.0E+00 pg/g 1.3E+05 1.3E+05 9.0E-17 2.3E-15 1.E-11 3.E-10 3.E-10 1.0E-09 1.0E-09 1.6E-15 4.0E-14 2.E-06 4.E-05 4.E-05
RM 11 East Total PCB TEQ 1.2E+01 pg/g 1.3E+05 1.3E+05 2.6E-15 1.4E-14 3.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 4.5E-14 2.4E-13 4.E-05 2.E-04 3.E-04
RM 11 East Total TEQ -- pg/g -- -- -- -- 3.E-10 2.E-09 2.E-09 -- -- -- -- 5.E-05 3.E-04 3.E-04
RM 11 East Pesticides
RM 11 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 11 East Total DDT 9.9E+01 ug/kg 3.4E-01 3.4E-01 4.4E-12 1.1E-10 1.E-12 4.E-11 4.E-11 5.0E-04 5.0E-04 7.7E-11 1.9E-09 2.E-07 4.E-06 4.E-06
RM 11 East Conventionals
RM 11 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 11.5 West Metals
RM 11.5 West Arsenic 3.0E+00 mg/kg 1.5E+00 1.5E+00 1.3E-10 3.3E-09 2.E-10 5.E-09 5.E-09 3.0E-04 3.0E-04 2.3E-09 5.8E-08 8.E-06 2.E-04 2.E-04
RM 11.5 West Lead 1.0E+01 mg/kg NL NL 0.0E+00 1.2E-08 NL NL -- NL NL 0.0E+00 2.0E-07 NL NL --
RM 11.5 West Mercury 3.0E-02 mg/kg -- -- 0.0E+00 3.4E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.9E-10 0.E+00 2.E-06 2.E-06
RM 11.5 West Thallium 6.1E-02 mg/kg -- -- 0.0E+00 6.8E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-09 0.E+00 2.E-05 2.E-05
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene 9.5E+00 ug/kg 7.3E-01 7.3E-01 1.8E-12 1.1E-11 1.E-12 8.E-12 9.E-12 -- -- 3.2E-11 1.9E-10 -- -- --
RM 11.5 West Benzo(a)pyrene 1.1E+01 ug/kg 7.3E+00 7.3E+00 2.0E-12 1.2E-11 1.E-11 9.E-11 1.E-10 -- -- 3.5E-11 2.1E-10 -- -- --
RM 11.5 West Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 1.9E-12 1.1E-11 1.E-12 8.E-12 9.E-12 -- -- 3.3E-11 1.9E-10 -- -- --
RM 11.5 West Benzo(k)fluoranthene 6.4E+00 ug/kg 7.3E-02 7.3E-02 1.2E-12 7.1E-12 9.E-14 5.E-13 6.E-13 -- -- 2.1E-11 1.3E-10 -- -- --
RM 11.5 West Dibenzo(a,h)anthracene 1.2E+00 ug/kg 7.3E+00 7.3E+00 2.2E-13 1.3E-12 2.E-12 1.E-11 1.E-11 -- -- 3.9E-12 2.3E-11 -- -- --
RM 11.5 West Indeno(1,2,3-cd)pyrene 7.4E+00 ug/kg 7.3E-01 7.3E-01 1.4E-12 8.3E-12 1.E-12 6.E-12 7.E-12 -- -- 2.5E-11 1.4E-10 -- -- --
RM 11.5 West Naphthalene 3.3E+00 ug/kg -- -- 6.4E-13 3.7E-12 -- -- -- 2.0E-02 2.0E-02 1.1E-11 6.5E-11 6.E-10 3.E-09 4.E-09
RM 11.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-11 1.E-10 1.E-10 -- -- -- -- -- -- --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 2.7E-11 2.0E-10 4.E-13 3.E-12 3.E-12 2.0E-02 2.0E-02 4.7E-10 3.5E-09 2.E-08 2.E-07 2.E-07
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 1.2E+01 ug/kg 2.0E+00 2.0E+00 2.5E-12 1.4E-11 5.E-12 3.E-11 3.E-11 2.0E-05 2.0E-05 4.4E-11 2.4E-10 2.E-06 1.E-05 1.E-05
RM 11.5 West Total PCB Congeners 6.3E+04 pg/g NA NA 1.3E-11 7.0E-11 NA NA -- NA NA 2.3E-10 1.2E-09 NA NA --
RM 11.5 West Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 1.3E-11 6.9E-11 3.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 2.2E-10 1.2E-09 1.E-05 6.E-05 7.E-05
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.8E-01 pg/g 1.3E+05 1.3E+05 7.8E-18 2.0E-16 1.E-12 3.E-11 3.E-11 1.0E-09 1.0E-09 1.4E-16 3.5E-15 1.E-07 3.E-06 4.E-06
RM 11.5 West Total PCB TEQ 2.9E-01 pg/g 1.3E+05 1.3E+05 6.1E-17 3.3E-16 8.E-12 4.E-11 5.E-11 1.0E-09 1.0E-09 1.1E-15 5.8E-15 1.E-06 6.E-06 7.E-06
RM 11.5 West Total TEQ -- pg/g -- -- -- -- 9.E-12 7.E-11 8.E-11 -- -- -- -- 1.E-06 9.E-06 1.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11.5 West Dieldrin 9.0E-02 ug/kg 1.6E+01 1.6E+01 1.3E-14 1.0E-13 2.E-13 2.E-12 2.E-12 5.0E-05 5.0E-05 2.3E-13 1.8E-12 5.E-09 4.E-08 4.E-08
RM 11.5 West Total DDT 9.8E-01 ug/kg 3.4E-01 3.4E-01 4.3E-14 1.1E-12 1.E-14 4.E-13 4.E-13 5.0E-04 5.0E-04 7.6E-13 1.9E-11 2.E-09 4.E-08 4.E-08
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-09
RM 12 West Metals
RM 12 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 1.4E-10 3.5E-09 2.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 2.4E-09 6.2E-08 8.E-06 2.E-04 2.E-04
RM 12 West Lead 3.7E+01 mg/kg NL NL 0.0E+00 4.1E-08 NL NL -- NL NL 0.0E+00 7.2E-07 NL NL --
RM 12 West Mercury 2.9E-01 mg/kg -- -- 0.0E+00 3.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.7E-09 0.E+00 2.E-05 2.E-05
RM 12 West Thallium 7.8E-02 mg/kg -- -- 0.0E+00 8.7E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-09 0.E+00 2.E-05 2.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 5.0E-11 2.9E-10 4.E-11 2.E-10 2.E-10 -- -- 8.7E-10 5.1E-09 -- -- --
RM 12 West Benzo(a)pyrene 4.1E+02 ug/kg 7.3E+00 7.3E+00 7.9E-11 4.6E-10 6.E-10 3.E-09 4.E-09 -- -- 1.4E-09 8.0E-09 -- -- --
RM 12 West Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 6.7E-11 3.9E-10 5.E-11 3.E-10 3.E-10 -- -- 1.2E-09 6.9E-09 -- -- --
RM 12 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 2.3E-11 1.3E-10 2.E-12 1.E-11 1.E-11 -- -- 4.0E-10 2.3E-09 -- -- --
RM 12 West Dibenzo(a,h)anthracene 3.2E+01 ug/kg 7.3E+00 7.3E+00 6.2E-12 3.6E-11 5.E-11 3.E-10 3.E-10 -- -- 1.1E-10 6.4E-10 -- -- --
RM 12 West Indeno(1,2,3-cd)pyrene 3.4E+02 ug/kg 7.3E-01 7.3E-01 6.4E-11 3.7E-10 5.E-11 3.E-10 3.E-10 -- -- 1.1E-09 6.6E-09 -- -- --
RM 12 West Naphthalene 4.5E+01 ug/kg -- -- 8.6E-12 5.0E-11 -- -- -- 2.0E-02 2.0E-02 1.5E-10 8.8E-10 8.E-09 4.E-08 5.E-08
RM 12 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-10 4.E-09 5.E-09 -- -- -- -- -- -- --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 8.0E+01 ug/kg 1.4E-02 1.4E-02 1.2E-11 8.9E-11 2.E-13 1.E-12 1.E-12 2.0E-02 2.0E-02 2.1E-10 1.6E-09 1.E-08 8.E-08 9.E-08
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 7.0E+01 ug/kg 2.0E+00 2.0E+00 1.4E-11 7.8E-11 3.E-11 2.E-10 2.E-10 2.0E-05 2.0E-05 2.5E-10 1.4E-09 1.E-05 7.E-05 8.E-05
RM 12 West Total PCB Congeners 7.4E+03 pg/g NA NA 1.5E-12 8.3E-12 NA NA -- NA NA 2.7E-11 1.4E-10 NA NA --
RM 12 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 1.4E-12 7.7E-12 3.E-12 2.E-11 2.E-11 2.0E-05 2.0E-05 2.5E-11 1.3E-10 1.E-06 7.E-06 8.E-06
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.7E-01 pg/g 1.3E+05 1.3E+05 7.4E-18 1.9E-16 1.E-12 2.E-11 3.E-11 1.0E-09 1.0E-09 1.3E-16 3.3E-15 1.E-07 3.E-06 3.E-06
RM 12 West Total PCB TEQ 4.5E-01 pg/g 1.3E+05 1.3E+05 9.4E-17 5.1E-16 1.E-11 7.E-11 8.E-11 1.0E-09 1.0E-09 1.6E-15 8.9E-15 2.E-06 9.E-06 1.E-05
RM 12 West Total TEQ -- pg/g -- -- -- -- 1.E-11 9.E-11 1.E-10 -- -- -- -- 2.E-06 1.E-05 1.E-05
RM 12 West Pesticides
RM 12 West Aldrin 3.2E-01 ug/kg 1.7E+01 1.7E+01 4.7E-14 3.6E-13 8.E-13 6.E-12 7.E-12 3.0E-05 3.0E-05 8.3E-13 6.3E-12 3.E-08 2.E-07 2.E-07
RM 12 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 West Total DDT 5.9E+00 ug/kg 3.4E-01 3.4E-01 2.6E-13 6.6E-12 9.E-14 2.E-12 2.E-12 5.0E-04 5.0E-04 4.6E-12 1.2E-10 9.E-09 2.E-07 2.E-07
RM 12 West Conventionals
RM 12 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 12 East Metals
RM 12 East Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 1.0E-10 2.5E-09 2.E-10 4.E-09 4.E-09 3.0E-04 3.0E-04 1.8E-09 4.4E-08 6.E-06 1.E-04 2.E-04
RM 12 East Lead 7.8E+01 mg/kg NL NL 0.0E+00 8.8E-08 NL NL -- NL NL 0.0E+00 1.5E-06 NL NL --
RM 12 East Mercury 4.5E-02 mg/kg -- -- 0.0E+00 5.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.7E-10 0.E+00 3.E-06 3.E-06
RM 12 East Thallium 7.6E-02 mg/kg -- -- 0.0E+00 8.4E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-09 0.E+00 2.E-05 2.E-05
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 12 East Butyltins
RM 12 East Tributyltin ion 4.0E+00 ug/kg -- -- 5.8E-13 4.4E-12 -- -- -- 3.0E-04 3.0E-04 1.0E-11 7.7E-11 3.E-08 3.E-07 3.E-07
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 3.5E-12 2.0E-11 3.E-12 1.E-11 2.E-11 -- -- 6.0E-11 3.5E-10 -- -- --
RM 12 East Benzo(a)pyrene 1.9E+01 ug/kg 7.3E+00 7.3E+00 3.6E-12 2.1E-11 3.E-11 2.E-10 2.E-10 -- -- 6.2E-11 3.6E-10 -- -- --
RM 12 East Benzo(b)fluoranthene 2.7E+01 ug/kg 7.3E-01 7.3E-01 5.1E-12 3.0E-11 4.E-12 2.E-11 3.E-11 -- -- 8.9E-11 5.2E-10 -- -- --
RM 12 East Benzo(k)fluoranthene 7.8E+00 ug/kg 7.3E-02 7.3E-02 1.5E-12 8.7E-12 1.E-13 6.E-13 7.E-13 -- -- 2.6E-11 1.5E-10 -- -- --
RM 12 East Dibenzo(a,h)anthracene 4.0E+00 ug/kg 7.3E+00 7.3E+00 7.6E-13 4.4E-12 6.E-12 3.E-11 4.E-11 -- -- 1.3E-11 7.7E-11 -- -- --
RM 12 East Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 3.1E-12 1.8E-11 2.E-12 1.E-11 2.E-11 -- -- 5.4E-11 3.1E-10 -- -- --
RM 12 East Naphthalene 2.6E+01 ug/kg -- -- 5.0E-12 2.9E-11 -- -- -- 2.0E-02 2.0E-02 8.7E-11 5.0E-10 4.E-09 3.E-08 3.E-08
RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-11 2.E-10 3.E-10 -- -- -- -- -- -- --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 9.2E+03 ug/kg 1.4E-02 1.4E-02 1.4E-09 1.0E-08 2.E-11 1.E-10 2.E-10 2.0E-02 2.0E-02 2.4E-08 1.8E-07 1.E-06 9.E-06 1.E-05
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.6E+02 ug/kg 2.0E+00 2.0E+00 3.3E-11 1.8E-10 7.E-11 4.E-10 4.E-10 2.0E-05 2.0E-05 5.8E-10 3.1E-09 3.E-05 2.E-04 2.E-04
RM 12 East Total PCB Congeners 7.6E+05 pg/g NA NA 1.6E-10 8.5E-10 NA NA -- NA NA 2.8E-09 1.5E-08 NA NA --
RM 12 East Total PCBs, Adjusted 7.5E+05 pg/g 2.0E+00 2.0E+00 1.6E-10 8.4E-10 3.E-10 2.E-09 2.E-09 2.0E-05 2.0E-05 2.7E-09 1.5E-08 1.E-04 7.E-04 9.E-04
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 7.7E-17 1.9E-15 1.E-11 3.E-10 3.E-10 1.0E-09 1.0E-09 1.3E-15 3.4E-14 1.E-06 3.E-05 4.E-05
RM 12 East Total PCB TEQ 3.9E+00 pg/g 1.3E+05 1.3E+05 8.0E-16 4.3E-15 1.E-10 6.E-10 7.E-10 1.0E-09 1.0E-09 1.4E-14 7.6E-14 1.E-05 8.E-05 9.E-05
RM 12 East Total TEQ -- pg/g -- -- -- -- 1.E-10 8.E-10 9.E-10 -- -- -- -- 2.E-05 1.E-04 1.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 12 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 East Total DDT 9.4E+00 ug/kg 3.4E-01 3.4E-01 4.2E-13 1.1E-11 1.E-13 4.E-12 4.E-12 5.0E-04 5.0E-04 7.3E-12 1.8E-10 1.E-08 4.E-07 4.E-07
RM 12 East Conventionals
RM 12 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09

Study Area Wided Metals
Study Area Wided Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 2.1E-10 5.2E-09 3.E-10 8.E-09 8.E-09 3.0E-04 3.0E-04 3.6E-09 9.2E-08 1.E-05 3.E-04 3.E-04
Study Area Wided Lead 5.2E+01 mg/kg NL NL 0.0E+00 5.8E-08 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
Study Area Wided Mercury 1.7E-01 mg/kg -- -- 0.0E+00 1.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.3E-09 0.E+00 1.E-05 1.E-05
Study Area Wided Thallium 7.1E+00 mg/kg -- -- 0.0E+00 8.0E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.4E-07 0.E+00 2.E-03 2.E-03
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 6.1E+02 ug/kg -- -- 9.0E-11 6.8E-10 -- -- -- 3.0E-04 3.0E-04 1.6E-09 1.2E-08 5.E-06 4.E-05 4.E-05
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene 1.4E+03 ug/kg 7.3E-01 7.3E-01 2.7E-10 1.6E-09 2.E-10 1.E-09 1.E-09 -- -- 4.8E-09 2.8E-08 -- -- --
Study Area Wided Benzo(a)pyrene 1.8E+03 ug/kg 7.3E+00 7.3E+00 3.4E-10 2.0E-09 2.E-09 1.E-08 2.E-08 -- -- 5.9E-09 3.4E-08 -- -- --
Study Area Wided Benzo(b)fluoranthene 1.4E+03 ug/kg 7.3E-01 7.3E-01 2.7E-10 1.6E-09 2.E-10 1.E-09 1.E-09 -- -- 4.7E-09 2.8E-08 -- -- --
Study Area Wided Benzo(k)fluoranthene 9.3E+02 ug/kg 7.3E-02 7.3E-02 1.8E-10 1.0E-09 1.E-11 8.E-11 9.E-11 -- -- 3.1E-09 1.8E-08 -- -- --
Study Area Wided Dibenzo(a,h)anthracene 1.9E+02 ug/kg 7.3E+00 7.3E+00 3.7E-11 2.1E-10 3.E-10 2.E-09 2.E-09 -- -- 6.4E-10 3.7E-09 -- -- --
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TABLE 5-31.
Calculation of Cancer Risks and Noncancer Hazards - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

Study Area Wided Indeno(1,2,3-cd)pyrene 1.2E+03 ug/kg 7.3E-01 7.3E-01 2.3E-10 1.4E-09 2.E-10 1.E-09 1.E-09 -- -- 4.1E-09 2.4E-08 -- -- --
Study Area Wided Naphthalene 5.0E+02 ug/kg -- -- 9.7E-11 5.6E-10 -- -- -- 2.0E-02 2.0E-02 1.7E-09 9.9E-09 8.E-08 5.E-07 6.E-07
Study Area Wided Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 2.E-08 2.E-08 -- -- -- -- -- -- --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 9.6E+02 ug/kg 1.4E-02 1.4E-02 1.4E-10 1.1E-09 2.E-12 2.E-11 2.E-11 2.0E-02 2.0E-02 2.5E-09 1.9E-08 1.E-07 9.E-07 1.E-06
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 1.9E+02 ug/kg 2.0E+00 2.0E+00 3.9E-11 2.1E-10 8.E-11 4.E-10 5.E-10 2.0E-05 2.0E-05 6.8E-10 3.7E-09 3.E-05 2.E-04 2.E-04
Study Area Wided Total PCB Congeners 5.6E+05 pg/g NA NA 1.2E-10 6.3E-10 NA NA -- NA NA 2.0E-09 1.1E-08 NA NA --
Study Area Wided Total PCBs, Adjusted 5.4E+05 pg/g 2.0E+00 2.0E+00 1.1E-10 6.0E-10 2.E-10 1.E-09 1.E-09 2.0E-05 2.0E-05 1.9E-09 1.1E-08 1.E-04 5.E-04 6.E-04
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 1.0E+02 pg/g 1.3E+05 1.3E+05 4.5E-15 1.1E-13 6.E-10 1.E-08 2.E-08 1.0E-09 1.0E-09 7.9E-14 2.0E-12 8.E-05 2.E-03 2.E-03
Study Area Wided Total PCB TEQ 6.6E+00 pg/g 1.3E+05 1.3E+05 1.4E-15 7.3E-15 2.E-10 1.E-09 1.E-09 1.0E-09 1.0E-09 2.4E-14 1.3E-13 2.E-05 1.E-04 2.E-04
Study Area Wided Total TEQ -- pg/g -- -- -- -- 8.E-10 2.E-08 2.E-08 -- -- -- -- 1.E-04 2.E-03 2.E-03
Study Area Wided Pesticides
Study Area Wided Aldrin 2.4E+00 ug/kg 1.7E+01 1.7E+01 3.6E-13 2.7E-12 6.E-12 5.E-11 5.E-11 3.0E-05 3.0E-05 6.3E-12 4.8E-11 2.E-07 2.E-06 2.E-06
Study Area Wided Dieldrin 2.1E+00 ug/kg 1.6E+01 1.6E+01 3.1E-13 2.4E-12 5.E-12 4.E-11 4.E-11 5.0E-05 5.0E-05 5.5E-12 4.2E-11 1.E-07 8.E-07 9.E-07
Study Area Wided Total DDT 1.4E+02 ug/kg 3.4E-01 3.4E-01 6.1E-12 1.5E-10 2.E-12 5.E-11 5.E-11 5.0E-04 5.0E-04 1.1E-10 2.7E-09 2.E-07 5.E-06 6.E-06
Study Area Wided Conventionals
Study Area Wided Perchlorate 4.9E+04 ug/kg -- -- 0.0E+00 5.5E-08 -- -- -- 7.0E-04 7.0E-04 0.0E+00 9.6E-07 0.E+00 1.E-03 1.E-03
Exposure Point Total 5.E-08

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

c Cumulative risk sums calculated using PCB Aroclor data.
d Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable. PCB = Polychlorinated Biphenyls.
CDI = Chronic Daily Intake. pg/g = Picograms per gram.
EPC = Exposure Point Concentration. RfD = Reference dose.
HQ = Hazard Quotient. RM = River mile.
LADI = Lifetime Average Daily Intake. RME = 95% UCL/Maximum Exposure.
mg/kg = Milligrams per kilogram. TEQ = Toxic equivalents.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. ug/kg = Micrograms per kilogram.
ND = Not Detected in given exposure area.
NL = Not listed.
PAH = Polynuclear Aromatic Hydrocarbons.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of 
Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa
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RM 1 West Metals
RM 1 West Arsenic 2.E-03 2.E-03
RM 1 West Lead --
RM 1 West Mercury 2.E-05 2.E-05 2.E-05
RM 1 West Thallium 2.E-04 2.E-04 2.E-04
RM 1 West Butyltins
RM 1 West Tributyltin ion 3.E-07 3.E-07
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene --
RM 1 West Benzo(a)pyrene --
RM 1 West Benzo(b)fluoranthene --
RM 1 West Benzo(k)fluoranthene --
RM 1 West Dibenzo(a,h)anthracene --
RM 1 West Indeno(1,2,3-cd)pyrene --
RM 1 West Naphthalene 2.E-07 2.E-07
RM 1 West Total Carcinogenic PAHs --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.E-04 1.E-04
RM 1 West Total PCB Congeners --
RM 1 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 1 West Total PCB TEQ 3.E-04 3.E-04
RM 1 West Total TEQ 6.E-04 6.E-04
RM 1 West Pesticides
RM 1 West Aldrin 1.E-06 1.E-06
RM 1 West Dieldrin ND ND
RM 1 West Total DDT 8.E-07 8.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA NA
Exposure Point Totalb 2.E-04 2.E-03 2.E-05 2.E-07 2.E-04 1.E-04 6.E-04
RM 1 East Metals
RM 1 East Arsenic 2.E-03 2.E-03
RM 1 East Lead --

Endpoint-specific Hazard Indices
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1 East Mercury 2.E-03 2.E-03 2.E-03
RM 1 East Thallium ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 4.E-07 4.E-07
RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene --
RM 1 East Benzo(a)pyrene --
RM 1 East Benzo(b)fluoranthene --
RM 1 East Benzo(k)fluoranthene --
RM 1 East Dibenzo(a,h)anthracene --
RM 1 East Indeno(1,2,3-cd)pyrene --
RM 1 East Naphthalene 1.E-07 1.E-07
RM 1 East Total Carcinogenic PAHs --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 3.E-03 3.E-03
RM 1 East Total PCB Congeners --
RM 1 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 6.E-05 6.E-05
RM 1 East Total PCB TEQ 3.E-05 3.E-05
RM 1 East Total TEQ 1.E-04 1.E-04
RM 1 East Pesticides
RM 1 East Aldrin ND ND
RM 1 East Dieldrin ND ND
RM 1 East Total DDT 7.E-07 7.E-07
RM 1 East Conventionals
RM 1 East Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-03 1.E-07 1.E-06 5.E-03 1.E-04
RM 1.5 West Metals
RM 1.5 West Arsenic 1.E-03 1.E-03
RM 1.5 West Lead --
RM 1.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 1.5 West Thallium NA NA NA
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene --
RM 1.5 West Benzo(a)pyrene --
RM 1.5 West Benzo(b)fluoranthene --
RM 1.5 West Benzo(k)fluoranthene --
RM 1.5 West Dibenzo(a,h)anthracene --
RM 1.5 West Indeno(1,2,3-cd)pyrene --
RM 1.5 West Naphthalene 5.E-08 5.E-08
RM 1.5 West Total Carcinogenic PAHs --
RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 1.E-04 1.E-04
RM 1.5 West Total PCB Congeners NA
RM 1.5 West Total PCBs, Adjusted NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 8.E-06 8.E-06
RM 1.5 West Total PCB TEQ NA NA
RM 1.5 West Total TEQ 8.E-06 8.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ND
RM 1.5 West Dieldrin ND ND
RM 1.5 West Total DDT 2.E-07 2.E-07
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 5.E-08 2.E-07 1.E-04 8.E-06
RM 1.5 East Metals
RM 1.5 East Arsenic 2.E-03 2.E-03
RM 1.5 East Lead --
RM 1.5 East Mercury 3.E-05 3.E-05 3.E-05
RM 1.5 East Thallium 1.E-04 1.E-04 1.E-04
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 1.E-07 1.E-07
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene --
RM 1.5 East Benzo(a)pyrene --
RM 1.5 East Benzo(b)fluoranthene --
RM 1.5 East Benzo(k)fluoranthene --
RM 1.5 East Dibenzo(a,h)anthracene --
RM 1.5 East Indeno(1,2,3-cd)pyrene --
RM 1.5 East Naphthalene 2.E-06 2.E-06
RM 1.5 East Total Carcinogenic PAHs --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 9.E-07 9.E-07
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 2.E-04 2.E-04
RM 1.5 East Total PCB Congeners --
RM 1.5 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 1.5 East Total PCB TEQ 1.E-05 1.E-05
RM 1.5 East Total TEQ 2.E-04 2.E-04
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ND
RM 1.5 East Dieldrin 1.E-07 1.E-07
RM 1.5 East Total DDT 4.E-06 4.E-06
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA NA
Exposure Point Total 1.E-04 2.E-03 3.E-05 2.E-06 1.E-04 3.E-04 2.E-04
RM 2 West Metals
RM 2 West Arsenic 1.E-03 1.E-03
RM 2 West Lead --
RM 2 West Mercury 2.E-05 2.E-05 2.E-05
RM 2 West Thallium 2.E-04 2.E-04 2.E-04
RM 2 West Butyltins
RM 2 West Tributyltin ion 7.E-07 7.E-07

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 4 of 48



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene --
RM 2 West Benzo(a)pyrene --
RM 2 West Benzo(b)fluoranthene --
RM 2 West Benzo(k)fluoranthene --
RM 2 West Dibenzo(a,h)anthracene --
RM 2 West Indeno(1,2,3-cd)pyrene --
RM 2 West Naphthalene 6.E-08 6.E-08
RM 2 West Total Carcinogenic PAHs --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.E-04 1.E-04
RM 2 West Total PCB Congeners --
RM 2 West Total PCBs, Adjusted 6.E-05 6.E-05
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 2 West Total PCB TEQ 4.E-05 4.E-05
RM 2 West Total TEQ 2.E-04 2.E-04
RM 2 West Pesticides
RM 2 West Aldrin 1.E-06 1.E-06
RM 2 West Dieldrin 6.E-07 6.E-07
RM 2 West Total DDT 5.E-07 5.E-07
RM 2 West Conventionals
RM 2 West Perchlorate NA NA
Exposure Point Total 2.E-04 1.E-03 2.E-05 6.E-08 2.E-04 1.E-04 2.E-04
RM 2 East Metals
RM 2 East Arsenic 1.E-03 1.E-03
RM 2 East Lead --
RM 2 East Mercury 2.E-05 2.E-05 2.E-05
RM 2 East Thallium NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 1.E-06 1.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene --
RM 2 East Benzo(a)pyrene --
RM 2 East Benzo(b)fluoranthene --
RM 2 East Benzo(k)fluoranthene --
RM 2 East Dibenzo(a,h)anthracene --
RM 2 East Indeno(1,2,3-cd)pyrene --
RM 2 East Naphthalene 1.E-07 1.E-07
RM 2 East Total Carcinogenic PAHs --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 5.E-03 5.E-03
RM 2 East Total PCB Congeners --
RM 2 East Total PCBs, Adjusted 2.E-02 2.E-02
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 2 East Total PCB TEQ 5.E-03 5.E-03
RM 2 East Total TEQ 5.E-03 5.E-03
RM 2 East Pesticides
RM 2 East Aldrin 2.E-06 2.E-06
RM 2 East Dieldrin 3.E-06 3.E-06
RM 2 East Total DDT 7.E-07 7.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 1.E-07 6.E-06 5.E-03 5.E-03
RM 2.5 West Metals
RM 2.5 West Arsenic 1.E-03 1.E-03
RM 2.5 West Lead --
RM 2.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 2.5 West Thallium NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 8.E-07 8.E-07
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene --
RM 2.5 West Benzo(a)pyrene --
RM 2.5 West Benzo(b)fluoranthene --
RM 2.5 West Benzo(k)fluoranthene --
RM 2.5 West Dibenzo(a,h)anthracene --
RM 2.5 West Indeno(1,2,3-cd)pyrene --
RM 2.5 West Naphthalene 4.E-07 4.E-07
RM 2.5 West Total Carcinogenic PAHs --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 1.E-04 1.E-04
RM 2.5 West Total PCB Congeners --
RM 2.5 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 2.5 West Total PCB TEQ 2.E-05 2.E-05
RM 2.5 West Total TEQ 6.E-05 6.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 9.E-07 9.E-07
RM 2.5 West Dieldrin 5.E-07 5.E-07
RM 2.5 West Total DDT 6.E-07 6.E-07
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 4.E-07 2.E-06 1.E-04 6.E-05
RM 2.5 East Metals
RM 2.5 East Arsenic 1.E-03 1.E-03
RM 2.5 East Lead --
RM 2.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 2.5 East Thallium NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA NA
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene --
RM 2.5 East Benzo(a)pyrene --
RM 2.5 East Benzo(b)fluoranthene --
RM 2.5 East Benzo(k)fluoranthene --
RM 2.5 East Dibenzo(a,h)anthracene --
RM 2.5 East Indeno(1,2,3-cd)pyrene --
RM 2.5 East Naphthalene 1.E-06 1.E-06
RM 2.5 East Total Carcinogenic PAHs --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 4.E-04 4.E-04
RM 2.5 East Total PCB Congeners --
RM 2.5 East Total PCBs, Adjusted 1.E-03 1.E-03
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 9.E-05 9.E-05
RM 2.5 East Total PCB TEQ 4.E-04 4.E-04
RM 2.5 East Total TEQ 5.E-04 5.E-04
RM 2.5 East Pesticides
RM 2.5 East Aldrin 3.E-06 3.E-06
RM 2.5 East Dieldrin 7.E-07 7.E-07
RM 2.5 East Total DDT 1.E-06 1.E-06
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 1.E-06 5.E-06 5.E-04 5.E-04
RM 2.5 MC Metals
RM 2.5 MC Arsenic 1.E-03 1.E-03
RM 2.5 MC Lead --
RM 2.5 MC Mercury 3.E-05 3.E-05 3.E-05
RM 2.5 MC Thallium NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA NA
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene --
RM 2.5 MC Benzo(a)pyrene --
RM 2.5 MC Benzo(b)fluoranthene --
RM 2.5 MC Benzo(k)fluoranthene --
RM 2.5 MC Dibenzo(a,h)anthracene --
RM 2.5 MC Indeno(1,2,3-cd)pyrene --
RM 2.5 MC Naphthalene 6.E-07 6.E-07
RM 2.5 MC Total Carcinogenic PAHs --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 2.E-04 2.E-04
RM 2.5 MC Total PCB Congeners NA
RM 2.5 MC Total PCBs, Adjusted NA NA
RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA NA
RM 2.5 MC Total PCB TEQ NA NA
RM 2.5 MC Total TEQ NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 2.E-06 2.E-06
RM 2.5 MC Dieldrin 2.E-06 2.E-06
RM 2.5 MC Total DDT 2.E-06 2.E-06
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA NA
Exposure Point Total 1.E-03 3.E-05 6.E-07 7.E-06 3.E-04
RM 3 West Metals
RM 3 West Arsenic 1.E-03 1.E-03
RM 3 West Lead --
RM 3 West Mercury 3.E-05 3.E-05 3.E-05
RM 3 West Thallium 3.E-02 3.E-02 3.E-02
RM 3 West Butyltins
RM 3 West Tributyltin ion 6.E-06 6.E-06

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 9 of 48



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene --
RM 3 West Benzo(a)pyrene --
RM 3 West Benzo(b)fluoranthene --
RM 3 West Benzo(k)fluoranthene --
RM 3 West Dibenzo(a,h)anthracene --
RM 3 West Indeno(1,2,3-cd)pyrene --
RM 3 West Naphthalene 1.E-06 1.E-06
RM 3 West Total Carcinogenic PAHs --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.E-04 1.E-04
RM 3 West Total PCB Congeners --
RM 3 West Total PCBs, Adjusted 9.E-05 9.E-05
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 3 West Total PCB TEQ 5.E-05 5.E-05
RM 3 West Total TEQ 2.E-04 2.E-04
RM 3 West Pesticides
RM 3 West Aldrin 2.E-06 2.E-06
RM 3 West Dieldrin 3.E-06 3.E-06
RM 3 West Total DDT 2.E-05 2.E-05
RM 3 West Conventionals
RM 3 West Perchlorate NA NA
Exposure Point Total 3.E-02 1.E-03 3.E-05 1.E-06 3.E-02 1.E-04 2.E-04
RM 3 East Metals
RM 3 East Arsenic 2.E-03 2.E-03
RM 3 East Lead --
RM 3 East Mercury 2.E-05 2.E-05 2.E-05
RM 3 East Thallium 7.E-03 7.E-03 7.E-03
RM 3 East Butyltins
RM 3 East Tributyltin ion 6.E-06 6.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene --
RM 3 East Benzo(a)pyrene --
RM 3 East Benzo(b)fluoranthene --
RM 3 East Benzo(k)fluoranthene --
RM 3 East Dibenzo(a,h)anthracene --
RM 3 East Indeno(1,2,3-cd)pyrene --
RM 3 East Naphthalene 9.E-08 9.E-08
RM 3 East Total Carcinogenic PAHs --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 1.E-04 1.E-04
RM 3 East Total PCB Congeners --
RM 3 East Total PCBs, Adjusted 5.E-05 5.E-05
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 5.E-04 5.E-04
RM 3 East Total PCB TEQ 1.E-05 1.E-05
RM 3 East Total TEQ 5.E-04 5.E-04
RM 3 East Pesticides
RM 3 East Aldrin 1.E-06 1.E-06
RM 3 East Dieldrin 4.E-07 4.E-07
RM 3 East Total DDT 7.E-07 7.E-07
RM 3 East Conventionals
RM 3 East Perchlorate NA NA
Exposure Point Total 7.E-03 2.E-03 2.E-05 9.E-08 7.E-03 2.E-04 5.E-04
RM 3.5 West Metals
RM 3.5 West Arsenic 3.E-03 3.E-03
RM 3.5 West Lead --
RM 3.5 West Mercury 3.E-05 3.E-05 3.E-05
RM 3.5 West Thallium 3.E-02 3.E-02 3.E-02
RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 3.E-05 3.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 11 of 48



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene --
RM 3.5 West Benzo(a)pyrene --
RM 3.5 West Benzo(b)fluoranthene --
RM 3.5 West Benzo(k)fluoranthene --
RM 3.5 West Dibenzo(a,h)anthracene --
RM 3.5 West Indeno(1,2,3-cd)pyrene --
RM 3.5 West Naphthalene 2.E-06 2.E-06
RM 3.5 West Total Carcinogenic PAHs --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.E-04 2.E-04
RM 3.5 West Total PCB Congeners --
RM 3.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 3.5 West Total PCB TEQ 9.E-05 9.E-05
RM 3.5 West Total TEQ 2.E-04 2.E-04
RM 3.5 West Pesticides
RM 3.5 West Aldrin 2.E-06 2.E-06
RM 3.5 West Dieldrin 4.E-07 4.E-07
RM 3.5 West Total DDT 3.E-06 3.E-06
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA NA
Exposure Point Total 3.E-02 3.E-03 3.E-05 2.E-06 3.E-02 2.E-04 2.E-04
RM 3.5 East Metals
RM 3.5 East Arsenic 1.E-03 1.E-03
RM 3.5 East Lead --
RM 3.5 East Mercury 3.E-05 3.E-05 3.E-05
RM 3.5 East Thallium 1.E-02 1.E-02 1.E-02
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 3.E-03 3.E-03
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene --
RM 3.5 East Benzo(a)pyrene --
RM 3.5 East Benzo(b)fluoranthene --
RM 3.5 East Benzo(k)fluoranthene --
RM 3.5 East Dibenzo(a,h)anthracene --
RM 3.5 East Indeno(1,2,3-cd)pyrene --
RM 3.5 East Naphthalene 1.E-07 1.E-07
RM 3.5 East Total Carcinogenic PAHs --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 5.E-03 5.E-03
RM 3.5 East Total PCB Congeners --
RM 3.5 East Total PCBs, Adjusted 1.E-02 1.E-02
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 1.E-03 1.E-03
RM 3.5 East Total PCB TEQ 7.E-03 7.E-03
RM 3.5 East Total TEQ 8.E-03 8.E-03
RM 3.5 East Pesticides
RM 3.5 East Aldrin 2.E-06 2.E-06
RM 3.5 East Dieldrin 3.E-07 3.E-07
RM 3.5 East Total DDT 3.E-06 3.E-06
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA NA
Exposure Point Total 1.E-02 1.E-03 3.E-05 1.E-07 1.E-02 9.E-03 8.E-03
RM 4 West Metals
RM 4 West Arsenic 1.E-03 1.E-03
RM 4 West Lead --
RM 4 West Mercury 4.E-05 4.E-05 4.E-05
RM 4 West Thallium 2.E-02 2.E-02 2.E-02
RM 4 West Butyltins
RM 4 West Tributyltin ion 3.E-06 3.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene --
RM 4 West Benzo(a)pyrene --
RM 4 West Benzo(b)fluoranthene --
RM 4 West Benzo(k)fluoranthene --
RM 4 West Dibenzo(a,h)anthracene --
RM 4 West Indeno(1,2,3-cd)pyrene --
RM 4 West Naphthalene 9.E-07 9.E-07
RM 4 West Total Carcinogenic PAHs --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.E-04 2.E-04
RM 4 West Total PCB Congeners --
RM 4 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 4 West Total PCB TEQ 7.E-05 7.E-05
RM 4 West Total TEQ 4.E-04 4.E-04
RM 4 West Pesticides
RM 4 West Aldrin 2.E-06 2.E-06
RM 4 West Dieldrin 6.E-07 6.E-07
RM 4 West Total DDT 1.E-05 1.E-05
RM 4 West Conventionals
RM 4 West Perchlorate NA NA
Exposure Point Total 2.E-02 1.E-03 4.E-05 9.E-07 2.E-02 2.E-04 4.E-04
RM 4 East Metals
RM 4 East Arsenic 2.E-03 2.E-03
RM 4 East Lead --
RM 4 East Mercury 3.E-05 3.E-05 3.E-05
RM 4 East Thallium 1.E-02 1.E-02 1.E-02
RM 4 East Butyltins
RM 4 East Tributyltin ion 1.E-05 1.E-05
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene --
RM 4 East Benzo(a)pyrene --
RM 4 East Benzo(b)fluoranthene --
RM 4 East Benzo(k)fluoranthene --
RM 4 East Dibenzo(a,h)anthracene --
RM 4 East Indeno(1,2,3-cd)pyrene --
RM 4 East Naphthalene 4.E-07 4.E-07
RM 4 East Total Carcinogenic PAHs --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 2.E-03 2.E-03
RM 4 East Total PCB Congeners --
RM 4 East Total PCBs, Adjusted 3.E-03 3.E-03
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 6.E-04 6.E-04
RM 4 East Total PCB TEQ 4.E-04 4.E-04
RM 4 East Total TEQ 1.E-03 1.E-03
RM 4 East Pesticides
RM 4 East Aldrin 3.E-06 3.E-06
RM 4 East Dieldrin 3.E-07 3.E-07
RM 4 East Total DDT 2.E-06 2.E-06
RM 4 East Conventionals
RM 4 East Perchlorate NA NA
Exposure Point Total 1.E-02 2.E-03 3.E-05 4.E-07 1.E-02 2.E-03 1.E-03
RM 4.5 West Metals
RM 4.5 West Arsenic 1.E-03 1.E-03
RM 4.5 West Lead --
RM 4.5 West Mercury 4.E-05 4.E-05 4.E-05
RM 4.5 West Thallium 3.E-02 3.E-02 3.E-02
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 5.E-06 5.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene --
RM 4.5 West Benzo(a)pyrene --
RM 4.5 West Benzo(b)fluoranthene --
RM 4.5 West Benzo(k)fluoranthene --
RM 4.5 West Dibenzo(a,h)anthracene --
RM 4.5 West Indeno(1,2,3-cd)pyrene --
RM 4.5 West Naphthalene 2.E-06 2.E-06
RM 4.5 West Total Carcinogenic PAHs --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 2.E-04 2.E-04
RM 4.5 West Total PCB Congeners --
RM 4.5 West Total PCBs, Adjusted 8.E-04 8.E-04
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 6.E-04 6.E-04
RM 4.5 West Total PCB TEQ 3.E-04 3.E-04
RM 4.5 West Total TEQ 9.E-04 9.E-04
RM 4.5 West Pesticides
RM 4.5 West Aldrin 4.E-06 4.E-06
RM 4.5 West Dieldrin 4.E-07 4.E-07
RM 4.5 West Total DDT 3.E-06 3.E-06
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA NA
Exposure Point Total 3.E-02 1.E-03 4.E-05 2.E-06 3.E-02 3.E-04 9.E-04
RM 4.5 East Metals
RM 4.5 East Arsenic 1.E-03 1.E-03
RM 4.5 East Lead --
RM 4.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 4.5 East Thallium 2.E-02 2.E-02 2.E-02
RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 2.E-05 2.E-05
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene --
RM 4.5 East Benzo(a)pyrene --
RM 4.5 East Benzo(b)fluoranthene --
RM 4.5 East Benzo(k)fluoranthene --
RM 4.5 East Dibenzo(a,h)anthracene --
RM 4.5 East Indeno(1,2,3-cd)pyrene --
RM 4.5 East Naphthalene 2.E-06 2.E-06
RM 4.5 East Total Carcinogenic PAHs --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 3.E-04 3.E-04
RM 4.5 East Total PCB Congeners --
RM 4.5 East Total PCBs, Adjusted 7.E-05 7.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 4.5 East Total PCB TEQ 4.E-05 4.E-05
RM 4.5 East Total TEQ 6.E-05 6.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 5.E-07 5.E-07
RM 4.5 East Dieldrin 2.E-07 2.E-07
RM 4.5 East Total DDT 1.E-06 1.E-06
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA NA
Exposure Point Total 2.E-02 1.E-03 2.E-05 2.E-06 2.E-02 3.E-04 6.E-05
RM 5 West Metals
RM 5 West Arsenic 1.E-03 1.E-03
RM 5 West Lead --
RM 5 West Mercury 2.E-05 2.E-05 2.E-05
RM 5 West Thallium 3.E-02 3.E-02 3.E-02
RM 5 West Butyltins
RM 5 West Tributyltin ion 7.E-06 7.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene --
RM 5 West Benzo(a)pyrene --
RM 5 West Benzo(b)fluoranthene --
RM 5 West Benzo(k)fluoranthene --
RM 5 West Dibenzo(a,h)anthracene --
RM 5 West Indeno(1,2,3-cd)pyrene --
RM 5 West Naphthalene 2.E-06 2.E-06
RM 5 West Total Carcinogenic PAHs --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 1.E-04 1.E-04
RM 5 West Total PCB Congeners --
RM 5 West Total PCBs, Adjusted 5.E-04 5.E-04
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 5.E-04 5.E-04
RM 5 West Total PCB TEQ 2.E-04 2.E-04
RM 5 West Total TEQ 7.E-04 7.E-04
RM 5 West Pesticides
RM 5 West Aldrin 7.E-06 7.E-06
RM 5 West Dieldrin 2.E-06 2.E-06
RM 5 West Total DDT 7.E-06 7.E-06
RM 5 West Conventionals
RM 5 West Perchlorate NA NA
Exposure Point Total 3.E-02 1.E-03 2.E-05 2.E-06 3.E-02 2.E-04 7.E-04
RM 5 East Metals
RM 5 East Arsenic 1.E-03 1.E-03
RM 5 East Lead --
RM 5 East Mercury 2.E-05 2.E-05 2.E-05
RM 5 East Thallium 3.E-02 3.E-02 3.E-02
RM 5 East Butyltins
RM 5 East Tributyltin ion 4.E-05 4.E-05
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene --
RM 5 East Benzo(a)pyrene --
RM 5 East Benzo(b)fluoranthene --
RM 5 East Benzo(k)fluoranthene --
RM 5 East Dibenzo(a,h)anthracene --
RM 5 East Indeno(1,2,3-cd)pyrene --
RM 5 East Naphthalene 8.E-07 8.E-07
RM 5 East Total Carcinogenic PAHs --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 1.E-04 1.E-04
RM 5 East Total PCB Congeners NA
RM 5 East Total PCBs, Adjusted NA NA
RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA NA
RM 5 East Total PCB TEQ NA NA
RM 5 East Total TEQ NA NA
RM 5 East Pesticides
RM 5 East Aldrin 3.E-06 3.E-06
RM 5 East Dieldrin 2.E-06 2.E-06
RM 5 East Total DDT 3.E-07 3.E-07
RM 5 East Conventionals
RM 5 East Perchlorate NA NA
Exposure Point Total 3.E-02 1.E-03 2.E-05 8.E-07 3.E-02 2.E-04
RM 5.5 West Metals
RM 5.5 West Arsenic 2.E-03 2.E-03
RM 5.5 West Lead --
RM 5.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 5.5 West Thallium 9.E-05 9.E-05 9.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 2.E-05 2.E-05
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene --
RM 5.5 West Benzo(a)pyrene --
RM 5.5 West Benzo(b)fluoranthene --
RM 5.5 West Benzo(k)fluoranthene --
RM 5.5 West Dibenzo(a,h)anthracene --
RM 5.5 West Indeno(1,2,3-cd)pyrene --
RM 5.5 West Naphthalene 1.E-06 1.E-06
RM 5.5 West Total Carcinogenic PAHs --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 3.E-04 3.E-04
RM 5.5 West Total PCB Congeners --
RM 5.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 5.5 West Total PCB TEQ 1.E-04 1.E-04
RM 5.5 West Total TEQ 3.E-04 3.E-04
RM 5.5 West Pesticides
RM 5.5 West Aldrin 2.E-06 2.E-06
RM 5.5 West Dieldrin 8.E-07 8.E-07
RM 5.5 West Total DDT 1.E-05 1.E-05
RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA NA
Exposure Point Total 9.E-05 2.E-03 2.E-05 1.E-06 1.E-04 3.E-04 3.E-04
RM 5.5 East Metals
RM 5.5 East Arsenic 3.E-03 3.E-03
RM 5.5 East Lead --
RM 5.5 East Mercury 2.E-04 2.E-04 2.E-04
RM 5.5 East Thallium 2.E-02 2.E-02 2.E-02
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 1.E-04 1.E-04
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene --
RM 5.5 East Benzo(a)pyrene --
RM 5.5 East Benzo(b)fluoranthene --
RM 5.5 East Benzo(k)fluoranthene --
RM 5.5 East Dibenzo(a,h)anthracene --
RM 5.5 East Indeno(1,2,3-cd)pyrene --
RM 5.5 East Naphthalene 2.E-06 2.E-06
RM 5.5 East Total Carcinogenic PAHs --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.E-03 1.E-03
RM 5.5 East Total PCB Congeners --
RM 5.5 East Total PCBs, Adjusted 1.E-03 1.E-03
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 8.E-04 8.E-04
RM 5.5 East Total PCB TEQ 7.E-04 7.E-04
RM 5.5 East Total TEQ 1.E-03 1.E-03
RM 5.5 East Pesticides
RM 5.5 East Aldrin 1.E-06 1.E-06
RM 5.5 East Dieldrin 1.E-06 1.E-06
RM 5.5 East Total DDT 3.E-06 3.E-06
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA NA
Exposure Point Total 2.E-02 3.E-03 2.E-04 2.E-06 2.E-02 1.E-03 1.E-03
RM 6 West Metals
RM 6 West Arsenic 1.E-03 1.E-03
RM 6 West Lead --
RM 6 West Mercury 4.E-05 4.E-05 4.E-05
RM 6 West Thallium 6.E-03 6.E-03 6.E-03
RM 6 West Butyltins
RM 6 West Tributyltin ion 7.E-06 7.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene --
RM 6 West Benzo(a)pyrene --
RM 6 West Benzo(b)fluoranthene --
RM 6 West Benzo(k)fluoranthene --
RM 6 West Dibenzo(a,h)anthracene --
RM 6 West Indeno(1,2,3-cd)pyrene --
RM 6 West Naphthalene 1.E-04 1.E-04
RM 6 West Total Carcinogenic PAHs --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 3.E-04 3.E-04
RM 6 West Total PCB Congeners --
RM 6 West Total PCBs, Adjusted 1.E-03 1.E-03
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 6 West Total PCB TEQ 3.E-04 3.E-04
RM 6 West Total TEQ 5.E-04 5.E-04
RM 6 West Pesticides
RM 6 West Aldrin 8.E-06 8.E-06
RM 6 West Dieldrin 4.E-06 4.E-06
RM 6 West Total DDT 1.E-05 1.E-05
RM 6 West Conventionals
RM 6 West Perchlorate NA NA
Exposure Point Total 6.E-03 1.E-03 4.E-05 1.E-04 6.E-03 4.E-04 5.E-04
RM 6 East Metals
RM 6 East Arsenic 1.E-03 1.E-03
RM 6 East Lead --
RM 6 East Mercury 1.E-04 1.E-04 1.E-04
RM 6 East Thallium ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 1.E-04 1.E-04
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene --
RM 6 East Benzo(a)pyrene --
RM 6 East Benzo(b)fluoranthene --
RM 6 East Benzo(k)fluoranthene --
RM 6 East Dibenzo(a,h)anthracene --
RM 6 East Indeno(1,2,3-cd)pyrene --
RM 6 East Naphthalene 5.E-06 5.E-06
RM 6 East Total Carcinogenic PAHs --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 1.E-03 1.E-03
RM 6 East Total PCB Congeners --
RM 6 East Total PCBs, Adjusted 6.E-04 6.E-04
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 6 East Total PCB TEQ 4.E-04 4.E-04
RM 6 East Total TEQ 7.E-04 7.E-04
RM 6 East Pesticides
RM 6 East Aldrin 2.E-06 2.E-06
RM 6 East Dieldrin 2.E-07 2.E-07
RM 6 East Total DDT 7.E-07 7.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA NA
Exposure Point Total 1.E-03 1.E-04 5.E-06 4.E-06 1.E-03 7.E-04
RM 6.5 West Metals
RM 6.5 West Arsenic 4.E-03 4.E-03
RM 6.5 West Lead --
RM 6.5 West Mercury 5.E-05 5.E-05 5.E-05
RM 6.5 West Thallium 1.E-04 1.E-04 1.E-04
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 2.E-05 2.E-05
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene --
RM 6.5 West Benzo(a)pyrene --
RM 6.5 West Benzo(b)fluoranthene --
RM 6.5 West Benzo(k)fluoranthene --
RM 6.5 West Dibenzo(a,h)anthracene --
RM 6.5 West Indeno(1,2,3-cd)pyrene --
RM 6.5 West Naphthalene 8.E-07 8.E-07
RM 6.5 West Total Carcinogenic PAHs --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 5.E-04 5.E-04
RM 6.5 West Total PCB Congeners --
RM 6.5 West Total PCBs, Adjusted 2.E-03 2.E-03
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 5.E-03 5.E-03
RM 6.5 West Total PCB TEQ 3.E-04 3.E-04
RM 6.5 West Total TEQ 6.E-03 6.E-03
RM 6.5 West Pesticides
RM 6.5 West Aldrin 9.E-06 9.E-06
RM 6.5 West Dieldrin 1.E-06 1.E-06
RM 6.5 West Total DDT 3.E-05 3.E-05
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA NA
Exposure Point Total 1.E-04 4.E-03 5.E-05 8.E-07 2.E-04 6.E-04 6.E-03
RM 6.5 East Metals
RM 6.5 East Arsenic 2.E-03 2.E-03
RM 6.5 East Lead --
RM 6.5 East Mercury 3.E-03 3.E-03 3.E-03
RM 6.5 East Thallium 9.E-03 9.E-03 9.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 4.E-05 4.E-05
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene --
RM 6.5 East Benzo(a)pyrene --
RM 6.5 East Benzo(b)fluoranthene --
RM 6.5 East Benzo(k)fluoranthene --
RM 6.5 East Dibenzo(a,h)anthracene --
RM 6.5 East Indeno(1,2,3-cd)pyrene --
RM 6.5 East Naphthalene 7.E-07 7.E-07
RM 6.5 East Total Carcinogenic PAHs --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 4.E-03 4.E-03
RM 6.5 East Total PCB Congeners --
RM 6.5 East Total PCBs, Adjusted 9.E-03 9.E-03
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 5.E-03 5.E-03
RM 6.5 East Total PCB TEQ 1.E-03 1.E-03
RM 6.5 East Total TEQ 6.E-03 6.E-03
RM 6.5 East Pesticides
RM 6.5 East Aldrin 1.E-06 1.E-06
RM 6.5 East Dieldrin 4.E-07 4.E-07
RM 6.5 East Total DDT 1.E-05 1.E-05
RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA NA
Exposure Point Total 9.E-03 2.E-03 3.E-03 7.E-07 1.E-02 7.E-03 6.E-03
RM 7 West Metals
RM 7 West Arsenic 2.E-03 2.E-03
RM 7 West Lead --
RM 7 West Mercury 3.E-05 3.E-05 3.E-05
RM 7 West Thallium 1.E-02 1.E-02 1.E-02
RM 7 West Butyltins
RM 7 West Tributyltin ion 2.E-06 2.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene --
RM 7 West Benzo(a)pyrene --
RM 7 West Benzo(b)fluoranthene --
RM 7 West Benzo(k)fluoranthene --
RM 7 West Dibenzo(a,h)anthracene --
RM 7 West Indeno(1,2,3-cd)pyrene --
RM 7 West Naphthalene 6.E-08 6.E-08
RM 7 West Total Carcinogenic PAHs --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 5.E-04 5.E-04
RM 7 West Total PCB Congeners --
RM 7 West Total PCBs, Adjusted 5.E-03 5.E-03
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 7.E-01 7.E-01
RM 7 West Total PCB TEQ 3.E-03 3.E-03
RM 7 West Total TEQ 7.E-01 7.E-01
RM 7 West Pesticides
RM 7 West Aldrin 3.E-04 3.E-04
RM 7 West Dieldrin 4.E-06 4.E-06
RM 7 West Total DDT 9.E-04 9.E-04
RM 7 West Conventionals
RM 7 West Perchlorate 3.E-02 3.E-02
Exposure Point Total 1.E-02 2.E-03 3.E-05 6.E-08 1.E-02 6.E-04 7.E-01 3.E-02
RM 7 East Metals
RM 7 East Arsenic 4.E-03 4.E-03
RM 7 East Lead --
RM 7 East Mercury 2.E-05 2.E-05 2.E-05
RM 7 East Thallium 2.E-02 2.E-02 2.E-02
RM 7 East Butyltins
RM 7 East Tributyltin ion 3.E-04 3.E-04
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene --
RM 7 East Benzo(a)pyrene --
RM 7 East Benzo(b)fluoranthene --
RM 7 East Benzo(k)fluoranthene --
RM 7 East Dibenzo(a,h)anthracene --
RM 7 East Indeno(1,2,3-cd)pyrene --
RM 7 East Naphthalene 3.E-07 3.E-07
RM 7 East Total Carcinogenic PAHs --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 5.E-06 5.E-06
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 4.E-04 4.E-04
RM 7 East Total PCB Congeners --
RM 7 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 3.E-03 3.E-03
RM 7 East Total PCB TEQ 8.E-05 8.E-05
RM 7 East Total TEQ 4.E-03 4.E-03
RM 7 East Pesticides
RM 7 East Aldrin 2.E-06 2.E-06
RM 7 East Dieldrin 2.E-07 2.E-07
RM 7 East Total DDT 2.E-06 2.E-06
RM 7 East Conventionals
RM 7 East Perchlorate NA NA
Exposure Point Total 2.E-02 4.E-03 2.E-05 3.E-07 2.E-02 7.E-04 4.E-03
RM 7.5 West Metals
RM 7.5 West Arsenic 1.E-03 1.E-03
RM 7.5 West Lead --
RM 7.5 West Mercury 3.E-05 3.E-05 3.E-05
RM 7.5 West Thallium 1.E-02 1.E-02 1.E-02
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 3.E-06 3.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene --
RM 7.5 West Benzo(a)pyrene --
RM 7.5 West Benzo(b)fluoranthene --
RM 7.5 West Benzo(k)fluoranthene --
RM 7.5 West Dibenzo(a,h)anthracene --
RM 7.5 West Indeno(1,2,3-cd)pyrene --
RM 7.5 West Naphthalene 2.E-07 2.E-07
RM 7.5 West Total Carcinogenic PAHs --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 1.E-03 1.E-03
RM 7.5 West Total PCB Congeners --
RM 7.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 7.5 West Total PCB TEQ 1.E-04 1.E-04
RM 7.5 West Total TEQ 3.E-04 3.E-04
RM 7.5 West Pesticides
RM 7.5 West Aldrin 1.E-06 1.E-06
RM 7.5 West Dieldrin 2.E-06 2.E-06
RM 7.5 West Total DDT 1.E-05 1.E-05
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA NA
Exposure Point Total 1.E-02 1.E-03 3.E-05 2.E-07 1.E-02 1.E-03 3.E-04
RM 7.5 East Metals
RM 7.5 East Arsenic 1.E-03 1.E-03
RM 7.5 East Lead --
RM 7.5 East Mercury 3.E-05 3.E-05 3.E-05
RM 7.5 East Thallium 1.E-02 1.E-02 1.E-02
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 8.E-05 8.E-05
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene --
RM 7.5 East Benzo(a)pyrene --
RM 7.5 East Benzo(b)fluoranthene --
RM 7.5 East Benzo(k)fluoranthene --
RM 7.5 East Dibenzo(a,h)anthracene --
RM 7.5 East Indeno(1,2,3-cd)pyrene --
RM 7.5 East Naphthalene 6.E-08 6.E-08
RM 7.5 East Total Carcinogenic PAHs --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 3.E-04 3.E-04
RM 7.5 East Total PCB Congeners NA
RM 7.5 East Total PCBs, Adjusted NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA NA
RM 7.5 East Total PCB TEQ NA NA
RM 7.5 East Total TEQ NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ND
RM 7.5 East Dieldrin 7.E-07 7.E-07
RM 7.5 East Total DDT 6.E-07 6.E-07
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA NA
Exposure Point Total 1.E-02 1.E-03 3.E-05 6.E-08 1.E-02 4.E-04
RM 8 West Metals
RM 8 West Arsenic 2.E-03 2.E-03
RM 8 West Lead --
RM 8 West Mercury 8.E-05 8.E-05 8.E-05
RM 8 West Thallium 1.E-02 1.E-02 1.E-02
RM 8 West Butyltins
RM 8 West Tributyltin ion 9.E-06 9.E-06

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 29 of 48



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene --
RM 8 West Benzo(a)pyrene --
RM 8 West Benzo(b)fluoranthene --
RM 8 West Benzo(k)fluoranthene --
RM 8 West Dibenzo(a,h)anthracene --
RM 8 West Indeno(1,2,3-cd)pyrene --
RM 8 West Naphthalene 5.E-07 5.E-07
RM 8 West Total Carcinogenic PAHs --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 9.E-06 9.E-06
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 2.E-03 2.E-03
RM 8 West Total PCB Congeners --
RM 8 West Total PCBs, Adjusted 6.E-04 6.E-04
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 8 West Total PCB TEQ 7.E-04 7.E-04
RM 8 West Total TEQ 7.E-04 7.E-04
RM 8 West Pesticides
RM 8 West Aldrin 4.E-07 4.E-07
RM 8 West Dieldrin 9.E-06 9.E-06
RM 8 West Total DDT 4.E-06 4.E-06
RM 8 West Conventionals
RM 8 West Perchlorate NA NA
Exposure Point Total 1.E-02 2.E-03 8.E-05 5.E-07 1.E-02 2.E-03 7.E-04
RM 8 East Metals
RM 8 East Arsenic 3.E-03 3.E-03
RM 8 East Lead --
RM 8 East Mercury 6.E-05 6.E-05 6.E-05
RM 8 East Thallium 1.E-02 1.E-02 1.E-02
RM 8 East Butyltins
RM 8 East Tributyltin ion 2.E-03 2.E-03
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene --
RM 8 East Benzo(a)pyrene --
RM 8 East Benzo(b)fluoranthene --
RM 8 East Benzo(k)fluoranthene --
RM 8 East Dibenzo(a,h)anthracene --
RM 8 East Indeno(1,2,3-cd)pyrene --
RM 8 East Naphthalene 1.E-07 1.E-07
RM 8 East Total Carcinogenic PAHs --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 7.E-06 7.E-06
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 3.E-03 3.E-03
RM 8 East Total PCB Congeners --
RM 8 East Total PCBs, Adjusted 4.E-03 4.E-03
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 8 East Total PCB TEQ 2.E-03 2.E-03
RM 8 East Total TEQ 2.E-03 2.E-03
RM 8 East Pesticides
RM 8 East Aldrin 2.E-06 2.E-06
RM 8 East Dieldrin 7.E-06 7.E-06
RM 8 East Total DDT 8.E-06 8.E-06
RM 8 East Conventionals
RM 8 East Perchlorate NA NA
Exposure Point Total 1.E-02 3.E-03 6.E-05 1.E-07 1.E-02 5.E-03 2.E-03
RM 8 SIL Metals
RM 8 SIL Arsenic 2.E-03 2.E-03
RM 8 SIL Lead --
RM 8 SIL Mercury 4.E-05 4.E-05 4.E-05
RM 8 SIL Thallium 1.E-02 1.E-02 1.E-02
RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 4.E-03 4.E-03
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene --
RM 8 SIL Benzo(a)pyrene --
RM 8 SIL Benzo(b)fluoranthene --
RM 8 SIL Benzo(k)fluoranthene --
RM 8 SIL Dibenzo(a,h)anthracene --
RM 8 SIL Indeno(1,2,3-cd)pyrene --
RM 8 SIL Naphthalene 2.E-07 2.E-07
RM 8 SIL Total Carcinogenic PAHs --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 2.E-04 2.E-04
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 3.E-03 3.E-03
RM 8 SIL Total PCB Congeners --
RM 8 SIL Total PCBs, Adjusted 3.E-02 3.E-02
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 2.E-03 2.E-03
RM 8 SIL Total PCB TEQ 5.E-03 5.E-03
RM 8 SIL Total TEQ 7.E-03 7.E-03
RM 8 SIL Pesticides
RM 8 SIL Aldrin 1.E-06 1.E-06
RM 8 SIL Dieldrin 3.E-06 3.E-06
RM 8 SIL Total DDT 2.E-06 2.E-06
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA NA
Exposure Point Total 1.E-02 2.E-03 4.E-05 2.E-07 1.E-02 7.E-03 7.E-03
RM 8.5 West Metals
RM 8.5 West Arsenic 3.E-03 3.E-03
RM 8.5 West Lead --
RM 8.5 West Mercury 1.E-04 1.E-04 1.E-04
RM 8.5 West Thallium 1.E-02 1.E-02 1.E-02
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 6.E-06 6.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene --
RM 8.5 West Benzo(a)pyrene --
RM 8.5 West Benzo(b)fluoranthene --
RM 8.5 West Benzo(k)fluoranthene --
RM 8.5 West Dibenzo(a,h)anthracene --
RM 8.5 West Indeno(1,2,3-cd)pyrene --
RM 8.5 West Naphthalene 2.E-07 2.E-07
RM 8.5 West Total Carcinogenic PAHs --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 7.E-06 7.E-06
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 4.E-02 4.E-02
RM 8.5 West Total PCB Congeners --
RM 8.5 West Total PCBs, Adjusted 1.E-01 1.E-01
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 2.E-03 2.E-03
RM 8.5 West Total PCB TEQ 2.E-02 2.E-02
RM 8.5 West Total TEQ 2.E-02 2.E-02
RM 8.5 West Pesticides
RM 8.5 West Aldrin 1.E-04 1.E-04
RM 8.5 West Dieldrin 8.E-05 8.E-05
RM 8.5 West Total DDT 3.E-06 3.E-06
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA NA
Exposure Point Total 1.E-02 3.E-03 1.E-04 2.E-07 1.E-02 4.E-02 2.E-02
RM 8.5 East Metals
RM 8.5 East Arsenic 3.E-03 3.E-03
RM 8.5 East Lead --
RM 8.5 East Mercury 5.E-05 5.E-05 5.E-05
RM 8.5 East Thallium 1.E-02 1.E-02 1.E-02
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 1.E-05 1.E-05
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene --
RM 8.5 East Benzo(a)pyrene --
RM 8.5 East Benzo(b)fluoranthene --
RM 8.5 East Benzo(k)fluoranthene --
RM 8.5 East Dibenzo(a,h)anthracene --
RM 8.5 East Indeno(1,2,3-cd)pyrene --
RM 8.5 East Naphthalene 8.E-07 8.E-07
RM 8.5 East Total Carcinogenic PAHs --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 5.E-06 5.E-06
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 4.E-04 4.E-04
RM 8.5 East Total PCB Congeners --
RM 8.5 East Total PCBs, Adjusted 3.E-04 3.E-04
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 8.5 East Total PCB TEQ 7.E-05 7.E-05
RM 8.5 East Total TEQ 1.E-04 1.E-04
RM 8.5 East Pesticides
RM 8.5 East Aldrin 1.E-07 1.E-07
RM 8.5 East Dieldrin 9.E-07 9.E-07
RM 8.5 East Total DDT 4.E-07 4.E-07
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA NA
Exposure Point Total 1.E-02 3.E-03 5.E-05 8.E-07 1.E-02 5.E-04 1.E-04
RM 9 West Metals
RM 9 West Arsenic 1.E-03 1.E-03
RM 9 West Lead --
RM 9 West Mercury 6.E-05 6.E-05 6.E-05
RM 9 West Thallium 2.E-02 2.E-02 2.E-02
RM 9 West Butyltins
RM 9 West Tributyltin ion 6.E-06 6.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene --
RM 9 West Benzo(a)pyrene --
RM 9 West Benzo(b)fluoranthene --
RM 9 West Benzo(k)fluoranthene --
RM 9 West Dibenzo(a,h)anthracene --
RM 9 West Indeno(1,2,3-cd)pyrene --
RM 9 West Naphthalene 1.E-07 1.E-07
RM 9 West Total Carcinogenic PAHs --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 7.E-03 7.E-03
RM 9 West Total PCB Congeners --
RM 9 West Total PCBs, Adjusted 1.E-02 1.E-02
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 5.E-04 5.E-04
RM 9 West Total PCB TEQ 4.E-03 4.E-03
RM 9 West Total TEQ 4.E-03 4.E-03
RM 9 West Pesticides
RM 9 West Aldrin 5.E-06 5.E-06
RM 9 West Dieldrin 1.E-06 1.E-06
RM 9 West Total DDT 2.E-06 2.E-06
RM 9 West Conventionals
RM 9 West Perchlorate NA NA
Exposure Point Total 2.E-02 1.E-03 6.E-05 1.E-07 2.E-02 7.E-03 4.E-03
RM 9 East Metals
RM 9 East Arsenic 1.E-03 1.E-03
RM 9 East Lead --
RM 9 East Mercury 2.E-05 2.E-05 2.E-05
RM 9 East Thallium NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA NA
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene --
RM 9 East Benzo(a)pyrene --
RM 9 East Benzo(b)fluoranthene --
RM 9 East Benzo(k)fluoranthene --
RM 9 East Dibenzo(a,h)anthracene --
RM 9 East Indeno(1,2,3-cd)pyrene --
RM 9 East Naphthalene 5.E-08 5.E-08
RM 9 East Total Carcinogenic PAHs --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 8.E-06 8.E-06
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 6.E-04 6.E-04
RM 9 East Total PCB Congeners --
RM 9 East Total PCBs, Adjusted 6.E-04 6.E-04
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 9 East Total PCB TEQ 7.E-05 7.E-05
RM 9 East Total TEQ 9.E-05 9.E-05
RM 9 East Pesticides
RM 9 East Aldrin ND ND
RM 9 East Dieldrin 5.E-07 5.E-07
RM 9 East Total DDT 3.E-07 3.E-07
RM 9 East Conventionals
RM 9 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 5.E-08 9.E-06 6.E-04 9.E-05
RM 9.5 West Metals
RM 9.5 West Arsenic 1.E-03 1.E-03
RM 9.5 West Lead --
RM 9.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 9.5 West Thallium 1.E-04 1.E-04 1.E-04
RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 3.E-06 3.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene --
RM 9.5 West Benzo(a)pyrene --
RM 9.5 West Benzo(b)fluoranthene --
RM 9.5 West Benzo(k)fluoranthene --
RM 9.5 West Dibenzo(a,h)anthracene --
RM 9.5 West Indeno(1,2,3-cd)pyrene --
RM 9.5 West Naphthalene 9.E-07 9.E-07
RM 9.5 West Total Carcinogenic PAHs --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 2.E-03 2.E-03
RM 9.5 West Total PCB Congeners --
RM 9.5 West Total PCBs, Adjusted 3.E-03 3.E-03
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 1.E-03 1.E-03
RM 9.5 West Total PCB TEQ 5.E-04 5.E-04
RM 9.5 West Total TEQ 2.E-03 2.E-03
RM 9.5 West Pesticides
RM 9.5 West Aldrin 1.E-05 1.E-05
RM 9.5 West Dieldrin 1.E-05 1.E-05
RM 9.5 West Total DDT 8.E-07 8.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA NA
Exposure Point Total 1.E-04 1.E-03 2.E-05 9.E-07 2.E-04 2.E-03 2.E-03
RM 9.5 East Metals
RM 9.5 East Arsenic 1.E-03 1.E-03
RM 9.5 East Lead --
RM 9.5 East Mercury 3.E-05 3.E-05 3.E-05
RM 9.5 East Thallium 1.E-04 1.E-04 1.E-04
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 1.E-06 1.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene --
RM 9.5 East Benzo(a)pyrene --
RM 9.5 East Benzo(b)fluoranthene --
RM 9.5 East Benzo(k)fluoranthene --
RM 9.5 East Dibenzo(a,h)anthracene --
RM 9.5 East Indeno(1,2,3-cd)pyrene --
RM 9.5 East Naphthalene 3.E-08 3.E-08
RM 9.5 East Total Carcinogenic PAHs --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 3.E-04 3.E-04
RM 9.5 East Total PCB Congeners --
RM 9.5 East Total PCBs, Adjusted 7.E-05 7.E-05
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 9.5 East Total PCB TEQ 4.E-05 4.E-05
RM 9.5 East Total TEQ 1.E-04 1.E-04
RM 9.5 East Pesticides
RM 9.5 East Aldrin 2.E-06 2.E-06
RM 9.5 East Dieldrin 9.E-08 9.E-08
RM 9.5 East Total DDT 3.E-07 3.E-07
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA NA
Exposure Point Total 1.E-04 1.E-03 3.E-05 3.E-08 1.E-04 4.E-04 1.E-04
RM 10 West Metals
RM 10 West Arsenic 8.E-03 8.E-03
RM 10 West Lead --
RM 10 West Mercury 3.E-05 3.E-05 3.E-05
RM 10 West Thallium 1.E-04 1.E-04 1.E-04
RM 10 West Butyltins
RM 10 West Tributyltin ion 1.E-06 1.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene --
RM 10 West Benzo(a)pyrene --
RM 10 West Benzo(b)fluoranthene --
RM 10 West Benzo(k)fluoranthene --
RM 10 West Dibenzo(a,h)anthracene --
RM 10 West Indeno(1,2,3-cd)pyrene --
RM 10 West Naphthalene 3.E-07 3.E-07
RM 10 West Total Carcinogenic PAHs --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 9.E-07 9.E-07
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 3.E-03 3.E-03
RM 10 West Total PCB Congeners --
RM 10 West Total PCBs, Adjusted 2.E-03 2.E-03
RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 9.E-04 9.E-04
RM 10 West Total PCB TEQ 3.E-04 3.E-04
RM 10 West Total TEQ 1.E-03 1.E-03
RM 10 West Pesticides
RM 10 West Aldrin 2.E-06 2.E-06
RM 10 West Dieldrin ND ND
RM 10 West Total DDT 1.E-06 1.E-06
RM 10 West Conventionals
RM 10 West Perchlorate NA NA
Exposure Point Total 1.E-04 8.E-03 3.E-05 3.E-07 1.E-04 3.E-03 1.E-03
RM 10 East Metals
RM 10 East Arsenic 1.E-03 1.E-03
RM 10 East Lead --
RM 10 East Mercury 2.E-05 2.E-05 2.E-05
RM 10 East Thallium NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ND
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene --
RM 10 East Benzo(a)pyrene --
RM 10 East Benzo(b)fluoranthene --
RM 10 East Benzo(k)fluoranthene --
RM 10 East Dibenzo(a,h)anthracene --
RM 10 East Indeno(1,2,3-cd)pyrene --
RM 10 East Naphthalene 1.E-07 1.E-07
RM 10 East Total Carcinogenic PAHs --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 3.E-04 3.E-04
RM 10 East Total PCB Congeners --
RM 10 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 10 East Total PCB TEQ 9.E-05 9.E-05
RM 10 East Total TEQ 1.E-04 1.E-04
RM 10 East Pesticides
RM 10 East Aldrin 3.E-07 3.E-07
RM 10 East Dieldrin 2.E-07 2.E-07
RM 10 East Total DDT 1.E-07 1.E-07
RM 10 East Conventionals
RM 10 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 1.E-07 2.E-06 3.E-04 1.E-04
RM 10.5 West Metals
RM 10.5 West Arsenic 1.E-03 1.E-03
RM 10.5 West Lead --
RM 10.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 10.5 West Thallium NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA NA
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene --
RM 10.5 West Benzo(a)pyrene --
RM 10.5 West Benzo(b)fluoranthene --
RM 10.5 West Benzo(k)fluoranthene --
RM 10.5 West Dibenzo(a,h)anthracene --
RM 10.5 West Indeno(1,2,3-cd)pyrene --
RM 10.5 West Naphthalene 1.E-06 1.E-06
RM 10.5 West Total Carcinogenic PAHs --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 2.E-04 2.E-04
RM 10.5 West Total PCB Congeners --
RM 10.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA NA
RM 10.5 West Total PCB TEQ 8.E-05 8.E-05
RM 10.5 West Total TEQ 8.E-05 8.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 3.E-06 3.E-06
RM 10.5 West Dieldrin ND ND
RM 10.5 West Total DDT 5.E-07 5.E-07
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 1.E-06 5.E-06 2.E-04 8.E-05
RM 10.5 East Metals
RM 10.5 East Arsenic 1.E-03 1.E-03
RM 10.5 East Lead --
RM 10.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 10.5 East Thallium NA NA NA
RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA NA
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene --
RM 10.5 East Benzo(a)pyrene --
RM 10.5 East Benzo(b)fluoranthene --
RM 10.5 East Benzo(k)fluoranthene --
RM 10.5 East Dibenzo(a,h)anthracene --
RM 10.5 East Indeno(1,2,3-cd)pyrene --
RM 10.5 East Naphthalene 3.E-08 3.E-08
RM 10.5 East Total Carcinogenic PAHs --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 9.E-04 9.E-04
RM 10.5 East Total PCB Congeners --
RM 10.5 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA NA
RM 10.5 East Total PCB TEQ 4.E-05 4.E-05
RM 10.5 East Total TEQ 4.E-05 4.E-05
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ND
RM 10.5 East Dieldrin ND ND
RM 10.5 East Total DDT 2.E-06 2.E-06
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 3.E-08 3.E-06 9.E-04 4.E-05
RM 11 West Metals
RM 11 West Arsenic 1.E-03 1.E-03
RM 11 West Lead --
RM 11 West Mercury 2.E-05 2.E-05 2.E-05
RM 11 West Thallium NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA NA
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene --
RM 11 West Benzo(a)pyrene --
RM 11 West Benzo(b)fluoranthene --
RM 11 West Benzo(k)fluoranthene --
RM 11 West Dibenzo(a,h)anthracene --
RM 11 West Indeno(1,2,3-cd)pyrene --
RM 11 West Naphthalene 2.E-06 2.E-06
RM 11 West Total Carcinogenic PAHs --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 5.E-06 5.E-06
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 2.E-04 2.E-04
RM 11 West Total PCB Congeners NA
RM 11 West Total PCBs, Adjusted NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA NA
RM 11 West Total PCB TEQ NA NA
RM 11 West Total TEQ NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ND
RM 11 West Dieldrin 5.E-06 5.E-06
RM 11 West Total DDT 4.E-07 4.E-07
RM 11 West Conventionals
RM 11 West Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 2.E-06 1.E-05 2.E-04
RM 11 East Metals
RM 11 East Arsenic 9.E-04 9.E-04
RM 11 East Lead --
RM 11 East Mercury 3.E-05 3.E-05 3.E-05
RM 11 East Thallium 8.E-05 8.E-05 8.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 2.E-06 2.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene --
RM 11 East Benzo(a)pyrene --
RM 11 East Benzo(b)fluoranthene --
RM 11 East Benzo(k)fluoranthene --
RM 11 East Dibenzo(a,h)anthracene --
RM 11 East Indeno(1,2,3-cd)pyrene --
RM 11 East Naphthalene 2.E-07 2.E-07
RM 11 East Total Carcinogenic PAHs --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 2.E-02 2.E-02
RM 11 East Total PCB Congeners --
RM 11 East Total PCBs, Adjusted 4.E-02 4.E-02
RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 11 East Total PCB TEQ 4.E-03 4.E-03
RM 11 East Total TEQ 4.E-03 4.E-03
RM 11 East Pesticides
RM 11 East Aldrin ND ND
RM 11 East Dieldrin ND ND
RM 11 East Total DDT 7.E-05 7.E-05
RM 11 East Conventionals
RM 11 East Perchlorate NA NA
Exposure Point Total 8.E-05 9.E-04 3.E-05 2.E-07 2.E-04 2.E-02 4.E-03
RM 11.5 West Metals
RM 11.5 West Arsenic 1.E-03 1.E-03
RM 11.5 West Lead --
RM 11.5 West Mercury 8.E-06 8.E-06 8.E-06
RM 11.5 West Thallium 7.E-05 7.E-05 7.E-05
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ND
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene --
RM 11.5 West Benzo(a)pyrene --
RM 11.5 West Benzo(b)fluoranthene --
RM 11.5 West Benzo(k)fluoranthene --
RM 11.5 West Dibenzo(a,h)anthracene --
RM 11.5 West Indeno(1,2,3-cd)pyrene --
RM 11.5 West Naphthalene 4.E-08 4.E-08
RM 11.5 West Total Carcinogenic PAHs --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 1.E-04 1.E-04
RM 11.5 West Total PCB Congeners --
RM 11.5 West Total PCBs, Adjusted 4.E-04 4.E-04
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 11.5 West Total PCB TEQ 3.E-05 3.E-05
RM 11.5 West Total TEQ 5.E-05 5.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ND
RM 11.5 West Dieldrin 2.E-07 2.E-07
RM 11.5 West Total DDT 3.E-07 3.E-07
RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA NA
Exposure Point Total 7.E-05 1.E-03 8.E-06 4.E-08 8.E-05 1.E-04 5.E-05
RM 12 West Metals
RM 12 West Arsenic 1.E-03 1.E-03
RM 12 West Lead --
RM 12 West Mercury 2.E-04 2.E-04 2.E-04
RM 12 West Thallium 9.E-05 9.E-05 9.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ND
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene --
RM 12 West Benzo(a)pyrene --
RM 12 West Benzo(b)fluoranthene --
RM 12 West Benzo(k)fluoranthene --
RM 12 West Dibenzo(a,h)anthracene --
RM 12 West Indeno(1,2,3-cd)pyrene --
RM 12 West Naphthalene 8.E-07 8.E-07
RM 12 West Total Carcinogenic PAHs --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 7.E-04 7.E-04
RM 12 West Total PCB Congeners --
RM 12 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 12 West Total PCB TEQ 5.E-05 5.E-05
RM 12 West Total TEQ 7.E-05 7.E-05
RM 12 West Pesticides
RM 12 West Aldrin 2.E-06 2.E-06
RM 12 West Dieldrin ND ND
RM 12 West Total DDT 2.E-06 2.E-06
RM 12 West Conventionals
RM 12 West Perchlorate NA NA
Exposure Point Total 9.E-05 1.E-03 2.E-04 8.E-07 1.E-04 9.E-04 7.E-05
RM 12 East Metals
RM 12 East Arsenic 8.E-04 8.E-04
RM 12 East Lead --
RM 12 East Mercury 2.E-05 2.E-05 2.E-05
RM 12 East Thallium 1.E-04 1.E-04 1.E-04
RM 12 East Butyltins
RM 12 East Tributyltin ion 2.E-06 2.E-06
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene --
RM 12 East Benzo(a)pyrene --
RM 12 East Benzo(b)fluoranthene --
RM 12 East Benzo(k)fluoranthene --
RM 12 East Dibenzo(a,h)anthracene --
RM 12 East Indeno(1,2,3-cd)pyrene --
RM 12 East Naphthalene 2.E-07 2.E-07
RM 12 East Total Carcinogenic PAHs --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 9.E-05 9.E-05
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.E-03 1.E-03
RM 12 East Total PCB Congeners --
RM 12 East Total PCBs, Adjusted 5.E-03 5.E-03
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 12 East Total PCB TEQ 5.E-04 5.E-04
RM 12 East Total TEQ 7.E-04 7.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ND
RM 12 East Dieldrin ND ND
RM 12 East Total DDT 2.E-06 2.E-06
RM 12 East Conventionals
RM 12 East Perchlorate NA NA
Exposure Point Total 1.E-04 8.E-04 2.E-05 2.E-07 2.E-04 1.E-03 7.E-04

Study Area Widec Metals
Study Area Wided Arsenic 1.E-03 1.E-03
Study Area Wided Lead --
Study Area Wided Mercury 8.E-05 8.E-05 8.E-05
Study Area Wided Thallium 1.E-02 1.E-02 1.E-02
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 6.E-04 6.E-04
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene --
Study Area Wided Benzo(a)pyrene --
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TABLE 5-32.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Wided Benzo(b)fluoranthene --
Study Area Wided Benzo(k)fluoranthene --
Study Area Wided Dibenzo(a,h)anthracene --
Study Area Wided Indeno(1,2,3-cd)pyrene --
Study Area Wided Naphthalene 7.E-06 7.E-06
Study Area Wided Total Carcinogenic PAHs --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 2.E-03 2.E-03
Study Area Wided Total PCB Congeners --
Study Area Wided Total PCBs, Adjusted 8.E-03 8.E-03
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 4.E-02 4.E-02
Study Area Wided Total PCB TEQ 2.E-03 2.E-03
Study Area Wided Total TEQ 4.E-02 4.E-02
Study Area Wided Pesticides
Study Area Wided Aldrin 2.E-05 2.E-05
Study Area Wided Dieldrin 6.E-06 6.E-06
Study Area Wided Total DDT 5.E-05 5.E-05
Study Area Wided Conventionals
Study Area Wided Perchlorate 3.E-02 3.E-02
Exposure Point Total 1.E-02 1.E-03 8.E-05 7.E-06 1.E-02 3.E-03 4.E-02 3.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB Aroclor data.
c Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable. ND = Not Detected in given exposure area.
HI = Hazard Index. PAH = Polynuclear Aromatic Hydrocarbons.
HQ = Hazard Quotient. PCB = Polychlorinated Biphenyls.
MC = Multnomah Channel. RM = River mile.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. SIL = Swan Island Lagoon
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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RM 1 West Metals
RM 1 West Arsenic 3.E-04 3.E-04
RM 1 West Lead --
RM 1 West Mercury 4.E-06 4.E-06 4.E-06
RM 1 West Thallium 4.E-05 4.E-05 4.E-05
RM 1 West Butyltins
RM 1 West Tributyltin ion 6.E-08 6.E-08
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene --
RM 1 West Benzo(a)pyrene --
RM 1 West Benzo(b)fluoranthene --
RM 1 West Benzo(k)fluoranthene --
RM 1 West Dibenzo(a,h)anthracene --
RM 1 West Indeno(1,2,3-cd)pyrene --
RM 1 West Naphthalene 2.E-08 2.E-08
RM 1 West Total Carcinogenic PAHs --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.E-05 1.E-05
RM 1 West Total PCB Congeners --
RM 1 West Total PCBs, Adjusted 8.E-06 8.E-06
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 1 West Total PCB TEQ 7.E-06 7.E-06
RM 1 West Total TEQ 2.E-05 2.E-05
RM 1 West Pesticides
RM 1 West Aldrin 1.E-07 1.E-07
RM 1 West Dieldrin ND ND
RM 1 West Total DDT 1.E-07 1.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA NA
Exposure Point Totalb 4.E-05 3.E-04 4.E-06 2.E-08 4.E-05 2.E-05 2.E-05

Endpoint-specific Hazard Indices
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1 East Metals
RM 1 East Arsenic 3.E-04 3.E-04
RM 1 East Lead --
RM 1 East Mercury 9.E-05 9.E-05 9.E-05
RM 1 East Thallium ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 8.E-08 8.E-08
RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene --
RM 1 East Benzo(a)pyrene --
RM 1 East Benzo(b)fluoranthene --
RM 1 East Benzo(k)fluoranthene --
RM 1 East Dibenzo(a,h)anthracene --
RM 1 East Indeno(1,2,3-cd)pyrene --
RM 1 East Naphthalene 9.E-09 9.E-09
RM 1 East Total Carcinogenic PAHs --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 1.E-04 1.E-04
RM 1 East Total PCB Congeners --
RM 1 East Total PCBs, Adjusted 3.E-06 3.E-06
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 1 East Total PCB TEQ 6.E-06 6.E-06
RM 1 East Total TEQ 2.E-05 2.E-05
RM 1 East Pesticides
RM 1 East Aldrin ND ND
RM 1 East Dieldrin ND ND
RM 1 East Total DDT 7.E-08 7.E-08
RM 1 East Conventionals
RM 1 East Perchlorate NA NA
Exposure Point Total 3.E-04 9.E-05 9.E-09 1.E-07 2.E-04 2.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 West Metals
RM 1.5 West Arsenic 2.E-04 2.E-04
RM 1.5 West Lead --
RM 1.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 1.5 West Thallium NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene --
RM 1.5 West Benzo(a)pyrene --
RM 1.5 West Benzo(b)fluoranthene --
RM 1.5 West Benzo(k)fluoranthene --
RM 1.5 West Dibenzo(a,h)anthracene --
RM 1.5 West Indeno(1,2,3-cd)pyrene --
RM 1.5 West Naphthalene 6.E-09 6.E-09
RM 1.5 West Total Carcinogenic PAHs --
RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 1.E-05 1.E-05
RM 1.5 West Total PCB Congeners NA
RM 1.5 West Total PCBs, Adjusted NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 2.E-06 2.E-06
RM 1.5 West Total PCB TEQ NA NA
RM 1.5 West Total TEQ 2.E-06 2.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ND
RM 1.5 West Dieldrin ND ND
RM 1.5 West Total DDT 3.E-08 3.E-08
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-06 6.E-09 3.E-08 2.E-05 2.E-06
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 East Metals
RM 1.5 East Arsenic 3.E-04 3.E-04
RM 1.5 East Lead --
RM 1.5 East Mercury 4.E-06 4.E-06 4.E-06
RM 1.5 East Thallium 3.E-05 3.E-05 3.E-05
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.E-08 3.E-08
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene --
RM 1.5 East Benzo(a)pyrene --
RM 1.5 East Benzo(b)fluoranthene --
RM 1.5 East Benzo(k)fluoranthene --
RM 1.5 East Dibenzo(a,h)anthracene --
RM 1.5 East Indeno(1,2,3-cd)pyrene --
RM 1.5 East Naphthalene 1.E-07 1.E-07
RM 1.5 East Total Carcinogenic PAHs --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 3.E-05 3.E-05
RM 1.5 East Total PCB Congeners --
RM 1.5 East Total PCBs, Adjusted 4.E-06 4.E-06
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 1.5 East Total PCB TEQ 2.E-06 2.E-06
RM 1.5 East Total TEQ 1.E-05 1.E-05
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ND
RM 1.5 East Dieldrin 3.E-08 3.E-08
RM 1.5 East Total DDT 3.E-07 3.E-07
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA NA
Exposure Point Total 3.E-05 3.E-04 4.E-06 1.E-07 3.E-05 3.E-05 1.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 West Metals
RM 2 West Arsenic 2.E-04 2.E-04
RM 2 West Lead --
RM 2 West Mercury 4.E-06 4.E-06 4.E-06
RM 2 West Thallium 4.E-05 4.E-05 4.E-05
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.E-07 2.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene --
RM 2 West Benzo(a)pyrene --
RM 2 West Benzo(b)fluoranthene --
RM 2 West Benzo(k)fluoranthene --
RM 2 West Dibenzo(a,h)anthracene --
RM 2 West Indeno(1,2,3-cd)pyrene --
RM 2 West Naphthalene 8.E-09 8.E-09
RM 2 West Total Carcinogenic PAHs --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 2.E-05 2.E-05
RM 2 West Total PCB Congeners --
RM 2 West Total PCBs, Adjusted 9.E-06 9.E-06
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 2 West Total PCB TEQ 6.E-06 6.E-06
RM 2 West Total TEQ 2.E-05 2.E-05
RM 2 West Pesticides
RM 2 West Aldrin 7.E-08 7.E-08
RM 2 West Dieldrin 5.E-08 5.E-08
RM 2 West Total DDT 6.E-08 6.E-08
RM 2 West Conventionals
RM 2 West Perchlorate NA NA
Exposure Point Total 4.E-05 2.E-04 4.E-06 8.E-09 4.E-05 2.E-05 2.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 East Metals
RM 2 East Arsenic 3.E-04 3.E-04
RM 2 East Lead --
RM 2 East Mercury 5.E-06 5.E-06 5.E-06
RM 2 East Thallium NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 2.E-07 2.E-07
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene --
RM 2 East Benzo(a)pyrene --
RM 2 East Benzo(b)fluoranthene --
RM 2 East Benzo(k)fluoranthene --
RM 2 East Dibenzo(a,h)anthracene --
RM 2 East Indeno(1,2,3-cd)pyrene --
RM 2 East Naphthalene 2.E-08 2.E-08
RM 2 East Total Carcinogenic PAHs --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 5.E-04 5.E-04
RM 2 East Total PCB Congeners --
RM 2 East Total PCBs, Adjusted 9.E-04 9.E-04
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 2 East Total PCB TEQ 3.E-04 3.E-04
RM 2 East Total TEQ 3.E-04 3.E-04
RM 2 East Pesticides
RM 2 East Aldrin 3.E-07 3.E-07
RM 2 East Dieldrin 3.E-07 3.E-07
RM 2 East Total DDT 1.E-07 1.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA NA
Exposure Point Total 3.E-04 5.E-06 2.E-08 8.E-07 5.E-04 3.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 2.5 West Metals
RM 2.5 West Arsenic 3.E-04 3.E-04
RM 2.5 West Lead --
RM 2.5 West Mercury 4.E-06 4.E-06 4.E-06
RM 2.5 West Thallium NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.E-07 2.E-07
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene --
RM 2.5 West Benzo(a)pyrene --
RM 2.5 West Benzo(b)fluoranthene --
RM 2.5 West Benzo(k)fluoranthene --
RM 2.5 West Dibenzo(a,h)anthracene --
RM 2.5 West Indeno(1,2,3-cd)pyrene --
RM 2.5 West Naphthalene 5.E-08 5.E-08
RM 2.5 West Total Carcinogenic PAHs --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 1.E-05 1.E-05
RM 2.5 West Total PCB Congeners --
RM 2.5 West Total PCBs, Adjusted 8.E-06 8.E-06
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 5.E-06 5.E-06
RM 2.5 West Total PCB TEQ 5.E-06 5.E-06
RM 2.5 West Total TEQ 1.E-05 1.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 7.E-08 7.E-08
RM 2.5 West Dieldrin 6.E-08 6.E-08
RM 2.5 West Total DDT 6.E-08 6.E-08
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA NA
Exposure Point Total 3.E-04 4.E-06 5.E-08 2.E-07 2.E-05 1.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 East Metals
RM 2.5 East Arsenic 3.E-04 3.E-04
RM 2.5 East Lead --
RM 2.5 East Mercury 4.E-06 4.E-06 4.E-06
RM 2.5 East Thallium NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene --
RM 2.5 East Benzo(a)pyrene --
RM 2.5 East Benzo(b)fluoranthene --
RM 2.5 East Benzo(k)fluoranthene --
RM 2.5 East Dibenzo(a,h)anthracene --
RM 2.5 East Indeno(1,2,3-cd)pyrene --
RM 2.5 East Naphthalene 6.E-08 6.E-08
RM 2.5 East Total Carcinogenic PAHs --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 6.E-05 6.E-05
RM 2.5 East Total PCB Congeners --
RM 2.5 East Total PCBs, Adjusted 7.E-05 7.E-05
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 2.5 East Total PCB TEQ 3.E-05 3.E-05
RM 2.5 East Total TEQ 4.E-05 4.E-05
RM 2.5 East Pesticides
RM 2.5 East Aldrin 4.E-07 4.E-07
RM 2.5 East Dieldrin 7.E-08 7.E-08
RM 2.5 East Total DDT 1.E-07 1.E-07
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA NA
Exposure Point Total 3.E-04 4.E-06 6.E-08 6.E-07 7.E-05 4.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 MC Metals
RM 2.5 MC Arsenic 3.E-04 3.E-04
RM 2.5 MC Lead --
RM 2.5 MC Mercury 5.E-06 5.E-06 5.E-06
RM 2.5 MC Thallium NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene --
RM 2.5 MC Benzo(a)pyrene --
RM 2.5 MC Benzo(b)fluoranthene --
RM 2.5 MC Benzo(k)fluoranthene --
RM 2.5 MC Dibenzo(a,h)anthracene --
RM 2.5 MC Indeno(1,2,3-cd)pyrene --
RM 2.5 MC Naphthalene 7.E-08 7.E-08
RM 2.5 MC Total Carcinogenic PAHs --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 6.E-08 6.E-08
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 3.E-05 3.E-05
RM 2.5 MC Total PCB Congeners NA
RM 2.5 MC Total PCBs, Adjusted NA NA
RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA NA
RM 2.5 MC Total PCB TEQ NA NA
RM 2.5 MC Total TEQ NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 2.E-07 2.E-07
RM 2.5 MC Dieldrin 1.E-07 1.E-07
RM 2.5 MC Total DDT 2.E-07 2.E-07
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA NA
Exposure Point Total 3.E-04 5.E-06 7.E-08 5.E-07 3.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 West Metals
RM 3 West Arsenic 2.E-04 2.E-04
RM 3 West Lead --
RM 3 West Mercury 5.E-06 5.E-06 5.E-06
RM 3 West Thallium 5.E-03 5.E-03 5.E-03
RM 3 West Butyltins
RM 3 West Tributyltin ion 8.E-07 8.E-07
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene --
RM 3 West Benzo(a)pyrene --
RM 3 West Benzo(b)fluoranthene --
RM 3 West Benzo(k)fluoranthene --
RM 3 West Dibenzo(a,h)anthracene --
RM 3 West Indeno(1,2,3-cd)pyrene --
RM 3 West Naphthalene 1.E-07 1.E-07
RM 3 West Total Carcinogenic PAHs --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.E-05 1.E-05
RM 3 West Total PCB Congeners --
RM 3 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 3 West Total PCB TEQ 1.E-05 1.E-05
RM 3 West Total TEQ 2.E-05 2.E-05
RM 3 West Pesticides
RM 3 West Aldrin 3.E-07 3.E-07
RM 3 West Dieldrin 9.E-08 9.E-08
RM 3 West Total DDT 1.E-06 1.E-06
RM 3 West Conventionals
RM 3 West Perchlorate NA NA
Exposure Point Total 5.E-03 2.E-04 5.E-06 1.E-07 5.E-03 2.E-05 2.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 East Metals
RM 3 East Arsenic 3.E-04 3.E-04
RM 3 East Lead --
RM 3 East Mercury 4.E-06 4.E-06 4.E-06
RM 3 East Thallium 2.E-03 2.E-03 2.E-03
RM 3 East Butyltins
RM 3 East Tributyltin ion 6.E-07 6.E-07
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene --
RM 3 East Benzo(a)pyrene --
RM 3 East Benzo(b)fluoranthene --
RM 3 East Benzo(k)fluoranthene --
RM 3 East Dibenzo(a,h)anthracene --
RM 3 East Indeno(1,2,3-cd)pyrene --
RM 3 East Naphthalene 1.E-08 1.E-08
RM 3 East Total Carcinogenic PAHs --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 7.E-08 7.E-08
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 2.E-05 2.E-05
RM 3 East Total PCB Congeners --
RM 3 East Total PCBs, Adjusted 6.E-06 6.E-06
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 6.E-05 6.E-05
RM 3 East Total PCB TEQ 2.E-06 2.E-06
RM 3 East Total TEQ 6.E-05 6.E-05
RM 3 East Pesticides
RM 3 East Aldrin 2.E-07 2.E-07
RM 3 East Dieldrin 3.E-08 3.E-08
RM 3 East Total DDT 6.E-08 6.E-08
RM 3 East Conventionals
RM 3 East Perchlorate NA NA
Exposure Point Total 2.E-03 3.E-04 4.E-06 1.E-08 2.E-03 3.E-05 6.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 West Metals
RM 3.5 West Arsenic 4.E-04 4.E-04
RM 3.5 West Lead --
RM 3.5 West Mercury 5.E-06 5.E-06 5.E-06
RM 3.5 West Thallium 7.E-03 7.E-03 7.E-03
RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 6.E-06 6.E-06
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene --
RM 3.5 West Benzo(a)pyrene --
RM 3.5 West Benzo(b)fluoranthene --
RM 3.5 West Benzo(k)fluoranthene --
RM 3.5 West Dibenzo(a,h)anthracene --
RM 3.5 West Indeno(1,2,3-cd)pyrene --
RM 3.5 West Naphthalene 2.E-07 2.E-07
RM 3.5 West Total Carcinogenic PAHs --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 3.E-05 3.E-05
RM 3.5 West Total PCB Congeners --
RM 3.5 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 3.5 West Total PCB TEQ 1.E-05 1.E-05
RM 3.5 West Total TEQ 3.E-05 3.E-05
RM 3.5 West Pesticides
RM 3.5 West Aldrin 2.E-07 2.E-07
RM 3.5 West Dieldrin 6.E-08 6.E-08
RM 3.5 West Total DDT 2.E-07 2.E-07
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA NA
Exposure Point Total 7.E-03 4.E-04 5.E-06 2.E-07 7.E-03 4.E-05 3.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 East Metals
RM 3.5 East Arsenic 2.E-04 2.E-04
RM 3.5 East Lead --
RM 3.5 East Mercury 5.E-06 5.E-06 5.E-06
RM 3.5 East Thallium 2.E-03 2.E-03 2.E-03
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 1.E-04 1.E-04
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene --
RM 3.5 East Benzo(a)pyrene --
RM 3.5 East Benzo(b)fluoranthene --
RM 3.5 East Benzo(k)fluoranthene --
RM 3.5 East Dibenzo(a,h)anthracene --
RM 3.5 East Indeno(1,2,3-cd)pyrene --
RM 3.5 East Naphthalene 2.E-08 2.E-08
RM 3.5 East Total Carcinogenic PAHs --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 4.E-04 4.E-04
RM 3.5 East Total PCB Congeners --
RM 3.5 East Total PCBs, Adjusted 8.E-04 8.E-04
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 7.E-05 7.E-05
RM 3.5 East Total PCB TEQ 4.E-04 4.E-04
RM 3.5 East Total TEQ 5.E-04 5.E-04
RM 3.5 East Pesticides
RM 3.5 East Aldrin 3.E-07 3.E-07
RM 3.5 East Dieldrin 6.E-08 6.E-08
RM 3.5 East Total DDT 3.E-07 3.E-07
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-04 5.E-06 2.E-08 2.E-03 6.E-04 5.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 West Metals
RM 4 West Arsenic 2.E-04 2.E-04
RM 4 West Lead --
RM 4 West Mercury 5.E-06 5.E-06 5.E-06
RM 4 West Thallium 3.E-03 3.E-03 3.E-03
RM 4 West Butyltins
RM 4 West Tributyltin ion 5.E-07 5.E-07
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene --
RM 4 West Benzo(a)pyrene --
RM 4 West Benzo(b)fluoranthene --
RM 4 West Benzo(k)fluoranthene --
RM 4 West Dibenzo(a,h)anthracene --
RM 4 West Indeno(1,2,3-cd)pyrene --
RM 4 West Naphthalene 9.E-08 9.E-08
RM 4 West Total Carcinogenic PAHs --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.E-05 2.E-05
RM 4 West Total PCB Congeners --
RM 4 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 4 West Total PCB TEQ 1.E-05 1.E-05
RM 4 West Total TEQ 4.E-05 4.E-05
RM 4 West Pesticides
RM 4 West Aldrin 3.E-07 3.E-07
RM 4 West Dieldrin 3.E-08 3.E-08
RM 4 West Total DDT 8.E-07 8.E-07
RM 4 West Conventionals
RM 4 West Perchlorate NA NA
Exposure Point Total 3.E-03 2.E-04 5.E-06 9.E-08 3.E-03 3.E-05 4.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 East Metals
RM 4 East Arsenic 3.E-04 3.E-04
RM 4 East Lead --
RM 4 East Mercury 4.E-06 4.E-06 4.E-06
RM 4 East Thallium 2.E-03 2.E-03 2.E-03
RM 4 East Butyltins
RM 4 East Tributyltin ion 2.E-06 2.E-06
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene --
RM 4 East Benzo(a)pyrene --
RM 4 East Benzo(b)fluoranthene --
RM 4 East Benzo(k)fluoranthene --
RM 4 East Dibenzo(a,h)anthracene --
RM 4 East Indeno(1,2,3-cd)pyrene --
RM 4 East Naphthalene 4.E-08 4.E-08
RM 4 East Total Carcinogenic PAHs --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 2.E-04 2.E-04
RM 4 East Total PCB Congeners --
RM 4 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 4 East Total PCB TEQ 4.E-05 4.E-05
RM 4 East Total TEQ 1.E-04 1.E-04
RM 4 East Pesticides
RM 4 East Aldrin 3.E-07 3.E-07
RM 4 East Dieldrin 4.E-08 4.E-08
RM 4 East Total DDT 2.E-07 2.E-07
RM 4 East Conventionals
RM 4 East Perchlorate NA NA
Exposure Point Total 2.E-03 3.E-04 4.E-06 4.E-08 2.E-03 2.E-04 1.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 West Metals
RM 4.5 West Arsenic 2.E-04 2.E-04
RM 4.5 West Lead --
RM 4.5 West Mercury 6.E-06 6.E-06 6.E-06
RM 4.5 West Thallium 3.E-03 3.E-03 3.E-03
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 6.E-07 6.E-07
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene --
RM 4.5 West Benzo(a)pyrene --
RM 4.5 West Benzo(b)fluoranthene --
RM 4.5 West Benzo(k)fluoranthene --
RM 4.5 West Dibenzo(a,h)anthracene --
RM 4.5 West Indeno(1,2,3-cd)pyrene --
RM 4.5 West Naphthalene 2.E-07 2.E-07
RM 4.5 West Total Carcinogenic PAHs --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 3.E-05 3.E-05
RM 4.5 West Total PCB Congeners --
RM 4.5 West Total PCBs, Adjusted 9.E-05 9.E-05
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 4.5 West Total PCB TEQ 3.E-05 3.E-05
RM 4.5 West Total TEQ 9.E-05 9.E-05
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.E-07 1.E-07
RM 4.5 West Dieldrin 6.E-08 6.E-08
RM 4.5 West Total DDT 2.E-07 2.E-07
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA NA
Exposure Point Total 3.E-03 2.E-04 6.E-06 2.E-07 3.E-03 3.E-05 9.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 East Metals
RM 4.5 East Arsenic 3.E-04 3.E-04
RM 4.5 East Lead --
RM 4.5 East Mercury 4.E-06 4.E-06 4.E-06
RM 4.5 East Thallium 4.E-03 4.E-03 4.E-03
RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 3.E-06 3.E-06
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene --
RM 4.5 East Benzo(a)pyrene --
RM 4.5 East Benzo(b)fluoranthene --
RM 4.5 East Benzo(k)fluoranthene --
RM 4.5 East Dibenzo(a,h)anthracene --
RM 4.5 East Indeno(1,2,3-cd)pyrene --
RM 4.5 East Naphthalene 2.E-07 2.E-07
RM 4.5 East Total Carcinogenic PAHs --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 4.E-05 4.E-05
RM 4.5 East Total PCB Congeners --
RM 4.5 East Total PCBs, Adjusted 1.E-05 1.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 6.E-06 6.E-06
RM 4.5 East Total PCB TEQ 7.E-06 7.E-06
RM 4.5 East Total TEQ 1.E-05 1.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 8.E-08 8.E-08
RM 4.5 East Dieldrin 3.E-08 3.E-08
RM 4.5 East Total DDT 2.E-07 2.E-07
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA NA
Exposure Point Total 4.E-03 3.E-04 4.E-06 2.E-07 4.E-03 5.E-05 1.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 West Metals
RM 5 West Arsenic 2.E-04 2.E-04
RM 5 West Lead --
RM 5 West Mercury 3.E-06 3.E-06 3.E-06
RM 5 West Thallium 5.E-03 5.E-03 5.E-03
RM 5 West Butyltins
RM 5 West Tributyltin ion 1.E-06 1.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene --
RM 5 West Benzo(a)pyrene --
RM 5 West Benzo(b)fluoranthene --
RM 5 West Benzo(k)fluoranthene --
RM 5 West Dibenzo(a,h)anthracene --
RM 5 West Indeno(1,2,3-cd)pyrene --
RM 5 West Naphthalene 2.E-07 2.E-07
RM 5 West Total Carcinogenic PAHs --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 2.E-05 2.E-05
RM 5 West Total PCB Congeners --
RM 5 West Total PCBs, Adjusted 9.E-05 9.E-05
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 7.E-05 7.E-05
RM 5 West Total PCB TEQ 3.E-05 3.E-05
RM 5 West Total TEQ 1.E-04 1.E-04
RM 5 West Pesticides
RM 5 West Aldrin 3.E-07 3.E-07
RM 5 West Dieldrin 7.E-08 7.E-08
RM 5 West Total DDT 5.E-07 5.E-07
RM 5 West Conventionals
RM 5 West Perchlorate NA NA
Exposure Point Total 5.E-03 2.E-04 3.E-06 2.E-07 5.E-03 2.E-05 1.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 East Metals
RM 5 East Arsenic 2.E-04 2.E-04
RM 5 East Lead --
RM 5 East Mercury 4.E-06 4.E-06 4.E-06
RM 5 East Thallium 6.E-03 6.E-03 6.E-03
RM 5 East Butyltins
RM 5 East Tributyltin ion 4.E-06 4.E-06
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene --
RM 5 East Benzo(a)pyrene --
RM 5 East Benzo(b)fluoranthene --
RM 5 East Benzo(k)fluoranthene --
RM 5 East Dibenzo(a,h)anthracene --
RM 5 East Indeno(1,2,3-cd)pyrene --
RM 5 East Naphthalene 6.E-08 6.E-08
RM 5 East Total Carcinogenic PAHs --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.E-05 2.E-05
RM 5 East Total PCB Congeners NA
RM 5 East Total PCBs, Adjusted NA NA
RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA NA
RM 5 East Total PCB TEQ NA NA
RM 5 East Total TEQ NA NA
RM 5 East Pesticides
RM 5 East Aldrin 1.E-07 1.E-07
RM 5 East Dieldrin 8.E-08 8.E-08
RM 5 East Total DDT 6.E-08 6.E-08
RM 5 East Conventionals
RM 5 East Perchlorate NA NA
Exposure Point Total 6.E-03 2.E-04 4.E-06 6.E-08 6.E-03 3.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 19 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 West Metals
RM 5.5 West Arsenic 3.E-04 3.E-04
RM 5.5 West Lead --
RM 5.5 West Mercury 4.E-06 4.E-06 4.E-06
RM 5.5 West Thallium 2.E-05 2.E-05 2.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 1.E-06 1.E-06
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene --
RM 5.5 West Benzo(a)pyrene --
RM 5.5 West Benzo(b)fluoranthene --
RM 5.5 West Benzo(k)fluoranthene --
RM 5.5 West Dibenzo(a,h)anthracene --
RM 5.5 West Indeno(1,2,3-cd)pyrene --
RM 5.5 West Naphthalene 1.E-07 1.E-07
RM 5.5 West Total Carcinogenic PAHs --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 4.E-05 4.E-05
RM 5.5 West Total PCB Congeners --
RM 5.5 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 5.5 West Total PCB TEQ 1.E-05 1.E-05
RM 5.5 West Total TEQ 4.E-05 4.E-05
RM 5.5 West Pesticides
RM 5.5 West Aldrin 3.E-07 3.E-07
RM 5.5 West Dieldrin 1.E-07 1.E-07
RM 5.5 West Total DDT 8.E-07 8.E-07
RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA NA
Exposure Point Total 2.E-05 3.E-04 4.E-06 1.E-07 2.E-05 4.E-05 4.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 East Metals
RM 5.5 East Arsenic 4.E-04 4.E-04
RM 5.5 East Lead --
RM 5.5 East Mercury 1.E-05 1.E-05 1.E-05
RM 5.5 East Thallium 3.E-03 3.E-03 3.E-03
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 1.E-05 1.E-05
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene --
RM 5.5 East Benzo(a)pyrene --
RM 5.5 East Benzo(b)fluoranthene --
RM 5.5 East Benzo(k)fluoranthene --
RM 5.5 East Dibenzo(a,h)anthracene --
RM 5.5 East Indeno(1,2,3-cd)pyrene --
RM 5.5 East Naphthalene 2.E-07 2.E-07
RM 5.5 East Total Carcinogenic PAHs --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.E-04 1.E-04
RM 5.5 East Total PCB Congeners --
RM 5.5 East Total PCBs, Adjusted 9.E-05 9.E-05
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 9.E-05 9.E-05
RM 5.5 East Total PCB TEQ 5.E-05 5.E-05
RM 5.5 East Total TEQ 1.E-04 1.E-04
RM 5.5 East Pesticides
RM 5.5 East Aldrin 3.E-07 3.E-07
RM 5.5 East Dieldrin 2.E-07 2.E-07
RM 5.5 East Total DDT 3.E-07 3.E-07
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA NA
Exposure Point Total 3.E-03 4.E-04 1.E-05 2.E-07 3.E-03 1.E-04 1.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 West Metals
RM 6 West Arsenic 2.E-04 2.E-04
RM 6 West Lead --
RM 6 West Mercury 7.E-06 7.E-06 7.E-06
RM 6 West Thallium 6.E-04 6.E-04 6.E-04
RM 6 West Butyltins
RM 6 West Tributyltin ion 9.E-07 9.E-07
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene --
RM 6 West Benzo(a)pyrene --
RM 6 West Benzo(b)fluoranthene --
RM 6 West Benzo(k)fluoranthene --
RM 6 West Dibenzo(a,h)anthracene --
RM 6 West Indeno(1,2,3-cd)pyrene --
RM 6 West Naphthalene 1.E-05 1.E-05
RM 6 West Total Carcinogenic PAHs --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 5.E-05 5.E-05
RM 6 West Total PCB Congeners --
RM 6 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 6 West Total PCB TEQ 3.E-05 3.E-05
RM 6 West Total TEQ 6.E-05 6.E-05
RM 6 West Pesticides
RM 6 West Aldrin 9.E-07 9.E-07
RM 6 West Dieldrin 5.E-07 5.E-07
RM 6 West Total DDT 1.E-06 1.E-06
RM 6 West Conventionals
RM 6 West Perchlorate NA NA
Exposure Point Total 6.E-04 2.E-04 7.E-06 1.E-05 6.E-04 6.E-05 6.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 East Metals
RM 6 East Arsenic 3.E-04 3.E-04
RM 6 East Lead --
RM 6 East Mercury 2.E-05 2.E-05 2.E-05
RM 6 East Thallium ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 1.E-05 1.E-05
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene --
RM 6 East Benzo(a)pyrene --
RM 6 East Benzo(b)fluoranthene --
RM 6 East Benzo(k)fluoranthene --
RM 6 East Dibenzo(a,h)anthracene --
RM 6 East Indeno(1,2,3-cd)pyrene --
RM 6 East Naphthalene 3.E-07 3.E-07
RM 6 East Total Carcinogenic PAHs --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 9.E-05 9.E-05
RM 6 East Total PCB Congeners --
RM 6 East Total PCBs, Adjusted 4.E-05 4.E-05
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 6.E-05 6.E-05
RM 6 East Total PCB TEQ 3.E-05 3.E-05
RM 6 East Total TEQ 9.E-05 9.E-05
RM 6 East Pesticides
RM 6 East Aldrin 3.E-07 3.E-07
RM 6 East Dieldrin 2.E-08 2.E-08
RM 6 East Total DDT 1.E-07 1.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA NA
Exposure Point Total 3.E-04 2.E-05 3.E-07 5.E-07 1.E-04 9.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 West Metals
RM 6.5 West Arsenic 5.E-04 5.E-04
RM 6.5 West Lead --
RM 6.5 West Mercury 7.E-06 7.E-06 7.E-06
RM 6.5 West Thallium 3.E-05 3.E-05 3.E-05
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 2.E-06 2.E-06
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene --
RM 6.5 West Benzo(a)pyrene --
RM 6.5 West Benzo(b)fluoranthene --
RM 6.5 West Benzo(k)fluoranthene --
RM 6.5 West Dibenzo(a,h)anthracene --
RM 6.5 West Indeno(1,2,3-cd)pyrene --
RM 6.5 West Naphthalene 1.E-07 1.E-07
RM 6.5 West Total Carcinogenic PAHs --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 7.E-05 7.E-05
RM 6.5 West Total PCB Congeners --
RM 6.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 6.5 West Total PCB TEQ 4.E-05 4.E-05
RM 6.5 West Total TEQ 5.E-04 5.E-04
RM 6.5 West Pesticides
RM 6.5 West Aldrin 1.E-06 1.E-06
RM 6.5 West Dieldrin 2.E-07 2.E-07
RM 6.5 West Total DDT 4.E-06 4.E-06
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA NA
Exposure Point Total 3.E-05 5.E-04 7.E-06 1.E-07 3.E-05 8.E-05 5.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 East Metals
RM 6.5 East Arsenic 3.E-04 3.E-04
RM 6.5 East Lead --
RM 6.5 East Mercury 1.E-04 1.E-04 1.E-04
RM 6.5 East Thallium 1.E-03 1.E-03 1.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 3.E-06 3.E-06
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene --
RM 6.5 East Benzo(a)pyrene --
RM 6.5 East Benzo(b)fluoranthene --
RM 6.5 East Benzo(k)fluoranthene --
RM 6.5 East Dibenzo(a,h)anthracene --
RM 6.5 East Indeno(1,2,3-cd)pyrene --
RM 6.5 East Naphthalene 7.E-08 7.E-08
RM 6.5 East Total Carcinogenic PAHs --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 2.E-04 2.E-04
RM 6.5 East Total PCB Congeners --
RM 6.5 East Total PCBs, Adjusted 4.E-04 4.E-04
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 6.5 East Total PCB TEQ 7.E-05 7.E-05
RM 6.5 East Total TEQ 5.E-04 5.E-04
RM 6.5 East Pesticides
RM 6.5 East Aldrin 6.E-08 6.E-08
RM 6.5 East Dieldrin 7.E-08 7.E-08
RM 6.5 East Total DDT 6.E-07 6.E-07
RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 3.E-04 1.E-04 7.E-08 1.E-03 4.E-04 5.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 West Metals
RM 7 West Arsenic 3.E-04 3.E-04
RM 7 West Lead --
RM 7 West Mercury 5.E-06 5.E-06 5.E-06
RM 7 West Thallium 1.E-03 1.E-03 1.E-03
RM 7 West Butyltins
RM 7 West Tributyltin ion 4.E-07 4.E-07
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene --
RM 7 West Benzo(a)pyrene --
RM 7 West Benzo(b)fluoranthene --
RM 7 West Benzo(k)fluoranthene --
RM 7 West Dibenzo(a,h)anthracene --
RM 7 West Indeno(1,2,3-cd)pyrene --
RM 7 West Naphthalene 1.E-08 1.E-08
RM 7 West Total Carcinogenic PAHs --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 8.E-05 8.E-05
RM 7 West Total PCB Congeners --
RM 7 West Total PCBs, Adjusted 3.E-04 3.E-04
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 3.E-02 3.E-02
RM 7 West Total PCB TEQ 2.E-04 2.E-04
RM 7 West Total TEQ 3.E-02 3.E-02
RM 7 West Pesticides
RM 7 West Aldrin 2.E-05 2.E-05
RM 7 West Dieldrin 6.E-07 6.E-07
RM 7 West Total DDT 1.E-04 1.E-04
RM 7 West Conventionals
RM 7 West Perchlorate 1.E-03 1.E-03
Exposure Point Total 1.E-03 3.E-04 5.E-06 1.E-08 1.E-03 9.E-05 3.E-02 1.E-03
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 East Metals
RM 7 East Arsenic 7.E-04 7.E-04
RM 7 East Lead --
RM 7 East Mercury 4.E-06 4.E-06 4.E-06
RM 7 East Thallium 4.E-03 4.E-03 4.E-03
RM 7 East Butyltins
RM 7 East Tributyltin ion 2.E-05 2.E-05
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene --
RM 7 East Benzo(a)pyrene --
RM 7 East Benzo(b)fluoranthene --
RM 7 East Benzo(k)fluoranthene --
RM 7 East Dibenzo(a,h)anthracene --
RM 7 East Indeno(1,2,3-cd)pyrene --
RM 7 East Naphthalene 2.E-08 2.E-08
RM 7 East Total Carcinogenic PAHs --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 5.E-05 5.E-05
RM 7 East Total PCB Congeners --
RM 7 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 7 East Total PCB TEQ 1.E-05 1.E-05
RM 7 East Total TEQ 4.E-04 4.E-04
RM 7 East Pesticides
RM 7 East Aldrin 1.E-07 1.E-07
RM 7 East Dieldrin 4.E-08 4.E-08
RM 7 East Total DDT 1.E-07 1.E-07
RM 7 East Conventionals
RM 7 East Perchlorate NA NA
Exposure Point Total 4.E-03 7.E-04 4.E-06 2.E-08 4.E-03 7.E-05 4.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 West Metals
RM 7.5 West Arsenic 2.E-04 2.E-04
RM 7.5 West Lead --
RM 7.5 West Mercury 5.E-06 5.E-06 5.E-06
RM 7.5 West Thallium 2.E-03 2.E-03 2.E-03
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 4.E-07 4.E-07
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene --
RM 7.5 West Benzo(a)pyrene --
RM 7.5 West Benzo(b)fluoranthene --
RM 7.5 West Benzo(k)fluoranthene --
RM 7.5 West Dibenzo(a,h)anthracene --
RM 7.5 West Indeno(1,2,3-cd)pyrene --
RM 7.5 West Naphthalene 3.E-08 3.E-08
RM 7.5 West Total Carcinogenic PAHs --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 1.E-04 1.E-04
RM 7.5 West Total PCB Congeners --
RM 7.5 West Total PCBs, Adjusted 3.E-05 3.E-05
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 7.5 West Total PCB TEQ 2.E-05 2.E-05
RM 7.5 West Total TEQ 3.E-05 3.E-05
RM 7.5 West Pesticides
RM 7.5 West Aldrin 1.E-07 1.E-07
RM 7.5 West Dieldrin 8.E-08 8.E-08
RM 7.5 West Total DDT 9.E-07 9.E-07
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-04 5.E-06 3.E-08 2.E-03 1.E-04 3.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 East Metals
RM 7.5 East Arsenic 2.E-04 2.E-04
RM 7.5 East Lead --
RM 7.5 East Mercury 5.E-06 5.E-06 5.E-06
RM 7.5 East Thallium 3.E-03 3.E-03 3.E-03
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 1.E-05 1.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene --
RM 7.5 East Benzo(a)pyrene --
RM 7.5 East Benzo(b)fluoranthene --
RM 7.5 East Benzo(k)fluoranthene --
RM 7.5 East Dibenzo(a,h)anthracene --
RM 7.5 East Indeno(1,2,3-cd)pyrene --
RM 7.5 East Naphthalene 7.E-09 7.E-09
RM 7.5 East Total Carcinogenic PAHs --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 4.E-05 4.E-05
RM 7.5 East Total PCB Congeners NA
RM 7.5 East Total PCBs, Adjusted NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA NA
RM 7.5 East Total PCB TEQ NA NA
RM 7.5 East Total TEQ NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ND
RM 7.5 East Dieldrin 6.E-08 6.E-08
RM 7.5 East Total DDT 4.E-08 4.E-08
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA NA
Exposure Point Total 3.E-03 2.E-04 5.E-06 7.E-09 3.E-03 5.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 West Metals
RM 8 West Arsenic 3.E-04 3.E-04
RM 8 West Lead --
RM 8 West Mercury 1.E-05 1.E-05 1.E-05
RM 8 West Thallium 2.E-03 2.E-03 2.E-03
RM 8 West Butyltins
RM 8 West Tributyltin ion 1.E-06 1.E-06
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene --
RM 8 West Benzo(a)pyrene --
RM 8 West Benzo(b)fluoranthene --
RM 8 West Benzo(k)fluoranthene --
RM 8 West Dibenzo(a,h)anthracene --
RM 8 West Indeno(1,2,3-cd)pyrene --
RM 8 West Naphthalene 6.E-08 6.E-08
RM 8 West Total Carcinogenic PAHs --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 1.E-04 1.E-04
RM 8 West Total PCB Congeners --
RM 8 West Total PCBs, Adjusted 9.E-05 9.E-05
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 5.E-06 5.E-06
RM 8 West Total PCB TEQ 8.E-05 8.E-05
RM 8 West Total TEQ 9.E-05 9.E-05
RM 8 West Pesticides
RM 8 West Aldrin 3.E-08 3.E-08
RM 8 West Dieldrin 9.E-07 9.E-07
RM 8 West Total DDT 3.E-07 3.E-07
RM 8 West Conventionals
RM 8 West Perchlorate NA NA
Exposure Point Total 2.E-03 3.E-04 1.E-05 6.E-08 2.E-03 1.E-04 9.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 East Metals
RM 8 East Arsenic 4.E-04 4.E-04
RM 8 East Lead --
RM 8 East Mercury 8.E-06 8.E-06 8.E-06
RM 8 East Thallium 3.E-03 3.E-03 3.E-03
RM 8 East Butyltins
RM 8 East Tributyltin ion 2.E-04 2.E-04
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene --
RM 8 East Benzo(a)pyrene --
RM 8 East Benzo(b)fluoranthene --
RM 8 East Benzo(k)fluoranthene --
RM 8 East Dibenzo(a,h)anthracene --
RM 8 East Indeno(1,2,3-cd)pyrene --
RM 8 East Naphthalene 2.E-08 2.E-08
RM 8 East Total Carcinogenic PAHs --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 9.E-07 9.E-07
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 2.E-04 2.E-04
RM 8 East Total PCB Congeners --
RM 8 East Total PCBs, Adjusted 3.E-04 3.E-04
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 8 East Total PCB TEQ 1.E-04 1.E-04
RM 8 East Total TEQ 2.E-04 2.E-04
RM 8 East Pesticides
RM 8 East Aldrin 8.E-08 8.E-08
RM 8 East Dieldrin 3.E-07 3.E-07
RM 8 East Total DDT 4.E-07 4.E-07
RM 8 East Conventionals
RM 8 East Perchlorate NA NA
Exposure Point Total 3.E-03 4.E-04 8.E-06 2.E-08 3.E-03 4.E-04 2.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 SIL Metals
RM 8 SIL Arsenic 4.E-04 4.E-04
RM 8 SIL Lead --
RM 8 SIL Mercury 8.E-06 8.E-06 8.E-06
RM 8 SIL Thallium 2.E-03 2.E-03 2.E-03
RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 2.E-04 2.E-04
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene --
RM 8 SIL Benzo(a)pyrene --
RM 8 SIL Benzo(b)fluoranthene --
RM 8 SIL Benzo(k)fluoranthene --
RM 8 SIL Dibenzo(a,h)anthracene --
RM 8 SIL Indeno(1,2,3-cd)pyrene --
RM 8 SIL Naphthalene 3.E-08 3.E-08
RM 8 SIL Total Carcinogenic PAHs --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 9.E-06 9.E-06
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 3.E-04 3.E-04
RM 8 SIL Total PCB Congeners --
RM 8 SIL Total PCBs, Adjusted 1.E-03 1.E-03
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 8 SIL Total PCB TEQ 3.E-04 3.E-04
RM 8 SIL Total TEQ 4.E-04 4.E-04
RM 8 SIL Pesticides
RM 8 SIL Aldrin 5.E-07 5.E-07
RM 8 SIL Dieldrin 6.E-07 6.E-07
RM 8 SIL Total DDT 2.E-07 2.E-07
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA NA
Exposure Point Total 2.E-03 4.E-04 8.E-06 3.E-08 2.E-03 5.E-04 4.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 West Metals
RM 8.5 West Arsenic 5.E-04 5.E-04
RM 8.5 West Lead --
RM 8.5 West Mercury 1.E-05 1.E-05 1.E-05
RM 8.5 West Thallium 1.E-03 1.E-03 1.E-03
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 9.E-07 9.E-07
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene --
RM 8.5 West Benzo(a)pyrene --
RM 8.5 West Benzo(b)fluoranthene --
RM 8.5 West Benzo(k)fluoranthene --
RM 8.5 West Dibenzo(a,h)anthracene --
RM 8.5 West Indeno(1,2,3-cd)pyrene --
RM 8.5 West Naphthalene 3.E-08 3.E-08
RM 8.5 West Total Carcinogenic PAHs --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 2.E-03 2.E-03
RM 8.5 West Total PCB Congeners --
RM 8.5 West Total PCBs, Adjusted 5.E-03 5.E-03
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 8.5 West Total PCB TEQ 8.E-04 8.E-04
RM 8.5 West Total TEQ 9.E-04 9.E-04
RM 8.5 West Pesticides
RM 8.5 West Aldrin 8.E-06 8.E-06
RM 8.5 West Dieldrin 7.E-06 7.E-06
RM 8.5 West Total DDT 2.E-07 2.E-07
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA NA
Exposure Point Total 1.E-03 5.E-04 1.E-05 3.E-08 1.E-03 2.E-03 9.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 East Metals
RM 8.5 East Arsenic 3.E-04 3.E-04
RM 8.5 East Lead --
RM 8.5 East Mercury 8.E-06 8.E-06 8.E-06
RM 8.5 East Thallium 1.E-03 1.E-03 1.E-03
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 2.E-06 2.E-06
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene --
RM 8.5 East Benzo(a)pyrene --
RM 8.5 East Benzo(b)fluoranthene --
RM 8.5 East Benzo(k)fluoranthene --
RM 8.5 East Dibenzo(a,h)anthracene --
RM 8.5 East Indeno(1,2,3-cd)pyrene --
RM 8.5 East Naphthalene 2.E-08 2.E-08
RM 8.5 East Total Carcinogenic PAHs --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 5.E-05 5.E-05
RM 8.5 East Total PCB Congeners --
RM 8.5 East Total PCBs, Adjusted 3.E-05 3.E-05
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 8.5 East Total PCB TEQ 1.E-05 1.E-05
RM 8.5 East Total TEQ 2.E-05 2.E-05
RM 8.5 East Pesticides
RM 8.5 East Aldrin 2.E-08 2.E-08
RM 8.5 East Dieldrin 6.E-08 6.E-08
RM 8.5 East Total DDT 6.E-08 6.E-08
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 3.E-04 8.E-06 2.E-08 1.E-03 6.E-05 2.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 West Metals
RM 9 West Arsenic 3.E-04 3.E-04
RM 9 West Lead --
RM 9 West Mercury 8.E-06 8.E-06 8.E-06
RM 9 West Thallium 2.E-03 2.E-03 2.E-03
RM 9 West Butyltins
RM 9 West Tributyltin ion 7.E-07 7.E-07
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene --
RM 9 West Benzo(a)pyrene --
RM 9 West Benzo(b)fluoranthene --
RM 9 West Benzo(k)fluoranthene --
RM 9 West Dibenzo(a,h)anthracene --
RM 9 West Indeno(1,2,3-cd)pyrene --
RM 9 West Naphthalene 2.E-08 2.E-08
RM 9 West Total Carcinogenic PAHs --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 5.E-04 5.E-04
RM 9 West Total PCB Congeners --
RM 9 West Total PCBs, Adjusted 1.E-03 1.E-03
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 9 West Total PCB TEQ 4.E-04 4.E-04
RM 9 West Total TEQ 4.E-04 4.E-04
RM 9 West Pesticides
RM 9 West Aldrin 2.E-07 2.E-07
RM 9 West Dieldrin 9.E-08 9.E-08
RM 9 West Total DDT 2.E-07 2.E-07
RM 9 West Conventionals
RM 9 West Perchlorate NA NA
Exposure Point Total 2.E-03 3.E-04 8.E-06 2.E-08 2.E-03 5.E-04 4.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 East Metals
RM 9 East Arsenic 3.E-04 3.E-04
RM 9 East Lead --
RM 9 East Mercury 3.E-06 3.E-06 3.E-06
RM 9 East Thallium NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene --
RM 9 East Benzo(a)pyrene --
RM 9 East Benzo(b)fluoranthene --
RM 9 East Benzo(k)fluoranthene --
RM 9 East Dibenzo(a,h)anthracene --
RM 9 East Indeno(1,2,3-cd)pyrene --
RM 9 East Naphthalene 3.E-09 3.E-09
RM 9 East Total Carcinogenic PAHs --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 6.E-05 6.E-05
RM 9 East Total PCB Congeners --
RM 9 East Total PCBs, Adjusted 7.E-05 7.E-05
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 9 East Total PCB TEQ 1.E-05 1.E-05
RM 9 East Total TEQ 2.E-05 2.E-05
RM 9 East Pesticides
RM 9 East Aldrin ND ND
RM 9 East Dieldrin 4.E-08 4.E-08
RM 9 East Total DDT 6.E-08 6.E-08
RM 9 East Conventionals
RM 9 East Perchlorate NA NA
Exposure Point Total 3.E-04 3.E-06 3.E-09 5.E-07 6.E-05 2.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 36 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 West Metals
RM 9.5 West Arsenic 3.E-04 3.E-04
RM 9.5 West Lead --
RM 9.5 West Mercury 4.E-06 4.E-06 4.E-06
RM 9.5 West Thallium 3.E-05 3.E-05 3.E-05
RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 7.E-07 7.E-07
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene --
RM 9.5 West Benzo(a)pyrene --
RM 9.5 West Benzo(b)fluoranthene --
RM 9.5 West Benzo(k)fluoranthene --
RM 9.5 West Dibenzo(a,h)anthracene --
RM 9.5 West Indeno(1,2,3-cd)pyrene --
RM 9.5 West Naphthalene 5.E-08 5.E-08
RM 9.5 West Total Carcinogenic PAHs --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 9.E-07 9.E-07
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 2.E-04 2.E-04
RM 9.5 West Total PCB Congeners --
RM 9.5 West Total PCBs, Adjusted 4.E-04 4.E-04
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 9.5 West Total PCB TEQ 8.E-05 8.E-05
RM 9.5 West Total TEQ 3.E-04 3.E-04
RM 9.5 West Pesticides
RM 9.5 West Aldrin 4.E-07 4.E-07
RM 9.5 West Dieldrin 3.E-07 3.E-07
RM 9.5 West Total DDT 1.E-07 1.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA NA
Exposure Point Total 3.E-05 3.E-04 4.E-06 5.E-08 3.E-05 2.E-04 3.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 37 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 East Metals
RM 9.5 East Arsenic 2.E-04 2.E-04
RM 9.5 East Lead --
RM 9.5 East Mercury 4.E-06 4.E-06 4.E-06
RM 9.5 East Thallium 2.E-05 2.E-05 2.E-05
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 2.E-07 2.E-07
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene --
RM 9.5 East Benzo(a)pyrene --
RM 9.5 East Benzo(b)fluoranthene --
RM 9.5 East Benzo(k)fluoranthene --
RM 9.5 East Dibenzo(a,h)anthracene --
RM 9.5 East Indeno(1,2,3-cd)pyrene --
RM 9.5 East Naphthalene 4.E-09 4.E-09
RM 9.5 East Total Carcinogenic PAHs --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 5.E-05 5.E-05
RM 9.5 East Total PCB Congeners --
RM 9.5 East Total PCBs, Adjusted 1.E-05 1.E-05
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 9.5 East Total PCB TEQ 6.E-06 6.E-06
RM 9.5 East Total TEQ 2.E-05 2.E-05
RM 9.5 East Pesticides
RM 9.5 East Aldrin 7.E-08 7.E-08
RM 9.5 East Dieldrin 1.E-08 1.E-08
RM 9.5 East Total DDT 5.E-08 5.E-08
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-04 4.E-06 4.E-09 2.E-05 5.E-05 2.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 West Metals
RM 10 West Arsenic 7.E-04 7.E-04
RM 10 West Lead --
RM 10 West Mercury 6.E-06 6.E-06 6.E-06
RM 10 West Thallium 2.E-05 2.E-05 2.E-05
RM 10 West Butyltins
RM 10 West Tributyltin ion 2.E-07 2.E-07
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene --
RM 10 West Benzo(a)pyrene --
RM 10 West Benzo(b)fluoranthene --
RM 10 West Benzo(k)fluoranthene --
RM 10 West Dibenzo(a,h)anthracene --
RM 10 West Indeno(1,2,3-cd)pyrene --
RM 10 West Naphthalene 2.E-08 2.E-08
RM 10 West Total Carcinogenic PAHs --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 2.E-04 2.E-04
RM 10 West Total PCB Congeners --
RM 10 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 10 West Total PCB TEQ 4.E-05 4.E-05
RM 10 West Total TEQ 1.E-04 1.E-04
RM 10 West Pesticides
RM 10 West Aldrin 1.E-07 1.E-07
RM 10 West Dieldrin ND ND
RM 10 West Total DDT 2.E-07 2.E-07
RM 10 West Conventionals
RM 10 West Perchlorate NA NA
Exposure Point Total 2.E-05 7.E-04 6.E-06 2.E-08 2.E-05 2.E-04 1.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 East Metals
RM 10 East Arsenic 2.E-04 2.E-04
RM 10 East Lead --
RM 10 East Mercury 4.E-06 4.E-06 4.E-06
RM 10 East Thallium NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene --
RM 10 East Benzo(a)pyrene --
RM 10 East Benzo(b)fluoranthene --
RM 10 East Benzo(k)fluoranthene --
RM 10 East Dibenzo(a,h)anthracene --
RM 10 East Indeno(1,2,3-cd)pyrene --
RM 10 East Naphthalene 1.E-08 1.E-08
RM 10 East Total Carcinogenic PAHs --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 4.E-05 4.E-05
RM 10 East Total PCB Congeners --
RM 10 East Total PCBs, Adjusted 3.E-05 3.E-05
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 10 East Total PCB TEQ 2.E-05 2.E-05
RM 10 East Total TEQ 3.E-05 3.E-05
RM 10 East Pesticides
RM 10 East Aldrin 3.E-08 3.E-08
RM 10 East Dieldrin 2.E-08 2.E-08
RM 10 East Total DDT 2.E-08 2.E-08
RM 10 East Conventionals
RM 10 East Perchlorate NA NA
Exposure Point Total 2.E-04 4.E-06 1.E-08 2.E-07 4.E-05 3.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 West Metals
RM 10.5 West Arsenic 3.E-04 3.E-04
RM 10.5 West Lead --
RM 10.5 West Mercury 4.E-06 4.E-06 4.E-06
RM 10.5 West Thallium NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene --
RM 10.5 West Benzo(a)pyrene --
RM 10.5 West Benzo(b)fluoranthene --
RM 10.5 West Benzo(k)fluoranthene --
RM 10.5 West Dibenzo(a,h)anthracene --
RM 10.5 West Indeno(1,2,3-cd)pyrene --
RM 10.5 West Naphthalene 3.E-08 3.E-08
RM 10.5 West Total Carcinogenic PAHs --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 4.E-05 4.E-05
RM 10.5 West Total PCB Congeners --
RM 10.5 West Total PCBs, Adjusted 3.E-05 3.E-05
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA NA
RM 10.5 West Total PCB TEQ 2.E-05 2.E-05
RM 10.5 West Total TEQ 2.E-05 2.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 1.E-07 1.E-07
RM 10.5 West Dieldrin ND ND
RM 10.5 West Total DDT 7.E-08 7.E-08
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA NA
Exposure Point Total 3.E-04 4.E-06 3.E-08 4.E-07 4.E-05 2.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 East Metals
RM 10.5 East Arsenic 2.E-04 2.E-04
RM 10.5 East Lead --
RM 10.5 East Mercury 4.E-06 4.E-06 4.E-06
RM 10.5 East Thallium NA NA NA
RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene --
RM 10.5 East Benzo(a)pyrene --
RM 10.5 East Benzo(b)fluoranthene --
RM 10.5 East Benzo(k)fluoranthene --
RM 10.5 East Dibenzo(a,h)anthracene --
RM 10.5 East Indeno(1,2,3-cd)pyrene --
RM 10.5 East Naphthalene 4.E-09 4.E-09
RM 10.5 East Total Carcinogenic PAHs --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 6.E-05 6.E-05
RM 10.5 East Total PCB Congeners --
RM 10.5 East Total PCBs, Adjusted 3.E-05 3.E-05
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA NA
RM 10.5 East Total PCB TEQ 8.E-06 8.E-06
RM 10.5 East Total TEQ 8.E-06 8.E-06
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ND
RM 10.5 East Dieldrin ND ND
RM 10.5 East Total DDT 1.E-07 1.E-07
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA NA
Exposure Point Total 2.E-04 4.E-06 4.E-09 2.E-07 6.E-05 8.E-06
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 West Metals
RM 11 West Arsenic 2.E-04 2.E-04
RM 11 West Lead --
RM 11 West Mercury 4.E-06 4.E-06 4.E-06
RM 11 West Thallium NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene --
RM 11 West Benzo(a)pyrene --
RM 11 West Benzo(b)fluoranthene --
RM 11 West Benzo(k)fluoranthene --
RM 11 West Dibenzo(a,h)anthracene --
RM 11 West Indeno(1,2,3-cd)pyrene --
RM 11 West Naphthalene 6.E-08 6.E-08
RM 11 West Total Carcinogenic PAHs --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 3.E-05 3.E-05
RM 11 West Total PCB Congeners NA
RM 11 West Total PCBs, Adjusted NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA NA
RM 11 West Total PCB TEQ NA NA
RM 11 West Total TEQ NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ND
RM 11 West Dieldrin 3.E-07 3.E-07
RM 11 West Total DDT 5.E-08 5.E-08
RM 11 West Conventionals
RM 11 West Perchlorate NA NA
Exposure Point Total 2.E-04 4.E-06 6.E-08 7.E-07 4.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 East Metals
RM 11 East Arsenic 2.E-04 2.E-04
RM 11 East Lead --
RM 11 East Mercury 5.E-06 5.E-06 5.E-06
RM 11 East Thallium 2.E-05 2.E-05 2.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 3.E-07 3.E-07
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene --
RM 11 East Benzo(a)pyrene --
RM 11 East Benzo(b)fluoranthene --
RM 11 East Benzo(k)fluoranthene --
RM 11 East Dibenzo(a,h)anthracene --
RM 11 East Indeno(1,2,3-cd)pyrene --
RM 11 East Naphthalene 1.E-08 1.E-08
RM 11 East Total Carcinogenic PAHs --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 1.E-03 1.E-03
RM 11 East Total PCB Congeners --
RM 11 East Total PCBs, Adjusted 3.E-03 3.E-03
RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 11 East Total PCB TEQ 3.E-04 3.E-04
RM 11 East Total TEQ 3.E-04 3.E-04
RM 11 East Pesticides
RM 11 East Aldrin ND ND
RM 11 East Dieldrin ND ND
RM 11 East Total DDT 4.E-06 4.E-06
RM 11 East Conventionals
RM 11 East Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-04 5.E-06 1.E-08 2.E-05 1.E-03 3.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11.5 West Metals
RM 11.5 West Arsenic 2.E-04 2.E-04
RM 11.5 West Lead --
RM 11.5 West Mercury 2.E-06 2.E-06 2.E-06
RM 11.5 West Thallium 2.E-05 2.E-05 2.E-05
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene --
RM 11.5 West Benzo(a)pyrene --
RM 11.5 West Benzo(b)fluoranthene --
RM 11.5 West Benzo(k)fluoranthene --
RM 11.5 West Dibenzo(a,h)anthracene --
RM 11.5 West Indeno(1,2,3-cd)pyrene --
RM 11.5 West Naphthalene 4.E-09 4.E-09
RM 11.5 West Total Carcinogenic PAHs --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 1.E-05 1.E-05
RM 11.5 West Total PCB Congeners --
RM 11.5 West Total PCBs, Adjusted 7.E-05 7.E-05
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 11.5 West Total PCB TEQ 7.E-06 7.E-06
RM 11.5 West Total TEQ 1.E-05 1.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ND
RM 11.5 West Dieldrin 4.E-08 4.E-08
RM 11.5 West Total DDT 4.E-08 4.E-08
RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-04 2.E-06 4.E-09 2.E-05 2.E-05 1.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 West Metals
RM 12 West Arsenic 2.E-04 2.E-04
RM 12 West Lead --
RM 12 West Mercury 2.E-05 2.E-05 2.E-05
RM 12 West Thallium 2.E-05 2.E-05 2.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene --
RM 12 West Benzo(a)pyrene --
RM 12 West Benzo(b)fluoranthene --
RM 12 West Benzo(k)fluoranthene --
RM 12 West Dibenzo(a,h)anthracene --
RM 12 West Indeno(1,2,3-cd)pyrene --
RM 12 West Naphthalene 5.E-08 5.E-08
RM 12 West Total Carcinogenic PAHs --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 8.E-05 8.E-05
RM 12 West Total PCB Congeners --
RM 12 West Total PCBs, Adjusted 8.E-06 8.E-06
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 3.E-06 3.E-06
RM 12 West Total PCB TEQ 1.E-05 1.E-05
RM 12 West Total TEQ 1.E-05 1.E-05
RM 12 West Pesticides
RM 12 West Aldrin 2.E-07 2.E-07
RM 12 West Dieldrin ND ND
RM 12 West Total DDT 2.E-07 2.E-07
RM 12 West Conventionals
RM 12 West Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-04 2.E-05 5.E-08 2.E-05 1.E-04 1.E-05
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 East Metals
RM 12 East Arsenic 2.E-04 2.E-04
RM 12 East Lead --
RM 12 East Mercury 3.E-06 3.E-06 3.E-06
RM 12 East Thallium 2.E-05 2.E-05 2.E-05
RM 12 East Butyltins
RM 12 East Tributyltin ion 3.E-07 3.E-07
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene --
RM 12 East Benzo(a)pyrene --
RM 12 East Benzo(b)fluoranthene --
RM 12 East Benzo(k)fluoranthene --
RM 12 East Dibenzo(a,h)anthracene --
RM 12 East Indeno(1,2,3-cd)pyrene --
RM 12 East Naphthalene 3.E-08 3.E-08
RM 12 East Total Carcinogenic PAHs --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 2.E-04 2.E-04
RM 12 East Total PCB Congeners --
RM 12 East Total PCBs, Adjusted 9.E-04 9.E-04
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 12 East Total PCB TEQ 9.E-05 9.E-05
RM 12 East Total TEQ 1.E-04 1.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ND
RM 12 East Dieldrin ND ND
RM 12 East Total DDT 4.E-07 4.E-07
RM 12 East Conventionals
RM 12 East Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-04 3.E-06 3.E-08 3.E-05 2.E-04 1.E-04
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Widec Metals
Study Area Wided Arsenic 3.E-04 3.E-04
Study Area Wided Lead --
Study Area Wided Mercury 1.E-05 1.E-05 1.E-05
Study Area Wided Thallium 2.E-03 2.E-03 2.E-03
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 4.E-05 4.E-05
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene --
Study Area Wided Benzo(a)pyrene --
Study Area Wided Benzo(b)fluoranthene --
Study Area Wided Benzo(k)fluoranthene --
Study Area Wided Dibenzo(a,h)anthracene --
Study Area Wided Indeno(1,2,3-cd)pyrene --
Study Area Wided Naphthalene 6.E-07 6.E-07
Study Area Wided Total Carcinogenic PAHs --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 2.E-04 2.E-04
Study Area Wided Total PCB Congeners --
Study Area Wided Total PCBs, Adjusted 6.E-04 6.E-04
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 2.E-03 2.E-03
Study Area Wided Total PCB TEQ 2.E-04 2.E-04
Study Area Wided Total TEQ 2.E-03 2.E-03
Study Area Wided Pesticides
Study Area Wided Aldrin 2.E-06 2.E-06
Study Area Wided Dieldrin 9.E-07 9.E-07
Study Area Wided Total DDT 6.E-06 6.E-06
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TABLE 5-33.
Calculation of Endpoint-Specific Hazard Indices - In-water Worker, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: In-water Worker Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa
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Endpoint-specific Hazard Indices

Study Area Wided Conventionals
Study Area Wided Perchlorate 1.E-03 1.E-03
Exposure Point Total 2.E-03 3.E-04 1.E-05 6.E-07 2.E-03 3.E-04 2.E-03 1.E-03

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB Aroclor data.
c Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable.
HI = Hazard Index.
HQ = Hazard Quotient.
MC = Multnomah Channel.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAH = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
SIL = Swan Island Lagoon
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

RM 1 West Metals
RM 1 West Arsenic 5.3E+00 mg/kg 1.5E+00 1.5E+00 2.4E-07 6.7E-07 4.E-07 1.E-06 1.E-06 3.0E-04 3.0E-04 2.4E-07 6.7E-07 8.E-04 2.E-03 3.E-03
RM 1 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 2.1E-06 NL NL -- NL NL 0.0E+00 2.1E-06 NL NL --
RM 1 West Mercury 7.5E-02 mg/kg -- -- 0.0E+00 9.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.6E-09 0.E+00 3.E-05 3.E-05
RM 1 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 1.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-08 0.E+00 3.E-04 3.E-04
RM 1 West Butyltins
RM 1 West Tributyltin ion 8.4E-01 ug/kg -- -- 1.3E-10 1.1E-10 -- -- -- 3.0E-04 3.0E-04 1.3E-10 1.1E-10 4.E-07 4.E-07 8.E-07
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 2.9E-08 1.9E-08 2.E-08 1.E-08 4.E-08 -- -- 2.9E-08 1.9E-08 -- -- --
RM 1 West Benzo(a)pyrene 2.4E+02 ug/kg 7.3E+00 7.3E+00 4.7E-08 3.1E-08 3.E-07 2.E-07 6.E-07 -- -- 4.7E-08 3.1E-08 -- -- --
RM 1 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 4.5E-08 2.9E-08 3.E-08 2.E-08 5.E-08 -- -- 4.5E-08 2.9E-08 -- -- --
RM 1 West Benzo(k)fluoranthene 7.7E+01 ug/kg 7.3E-02 7.3E-02 1.5E-08 9.8E-09 1.E-09 7.E-10 2.E-09 -- -- 1.5E-08 9.8E-09 -- -- --
RM 1 West Dibenzo(a,h)anthracene 2.4E+01 ug/kg 7.3E+00 7.3E+00 4.8E-09 3.1E-09 4.E-08 2.E-08 6.E-08 -- -- 4.8E-09 3.1E-09 -- -- --
RM 1 West Indeno(1,2,3-cd)pyrene 2.0E+02 ug/kg 7.3E-01 7.3E-01 3.9E-08 2.5E-08 3.E-08 2.E-08 5.E-08 -- -- 3.9E-08 2.5E-08 -- -- --
RM 1 West Naphthalene 2.9E+01 ug/kg -- -- 5.7E-09 3.7E-09 -- -- -- 2.0E-02 2.0E-02 5.7E-09 3.7E-09 3.E-07 2.E-07 5.E-07
RM 1 West Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 5.E-07 3.E-07 8.E-07 -- -- -- -- -- -- --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 4.4E+01 ug/kg 1.4E-02 1.4E-02 6.6E-09 5.6E-09 9.E-11 8.E-11 2.E-10 2.0E-02 2.0E-02 6.6E-09 5.6E-09 3.E-07 3.E-07 6.E-07
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 3.6E-09 2.2E-09 7.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 3.6E-09 2.2E-09 2.E-04 1.E-04 3.E-04
RM 1 West Total PCB Congeners 7.1E+03 pg/g NA NA 1.5E-09 9.0E-10 NA NA -- NA NA 1.5E-09 9.0E-10 NA NA --
RM 1 West Total PCBs, Adjusted 6.6E+03 pg/g 2.0E+00 2.0E+00 1.4E-09 8.5E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 1.4E-09 8.5E-10 7.E-05 4.E-05 1.E-04
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 1.4E-13 3.8E-13 2.E-08 5.E-08 7.E-08 1.0E-09 1.0E-09 1.4E-13 3.8E-13 1.E-04 4.E-04 5.E-04
RM 1 West Total PCB TEQ 2.7E+00 pg/g 1.3E+05 1.3E+05 5.6E-13 3.4E-13 7.E-08 4.E-08 1.E-07 1.0E-09 1.0E-09 5.6E-13 3.4E-13 6.E-04 3.E-04 9.E-04
RM 1 West Total TEQ -- pg/g -- -- -- -- 9.E-08 9.E-08 2.E-07 -- -- -- -- 7.E-04 7.E-04 1.E-03
RM 1 West Pesticides
RM 1 West Aldrin 3.7E-01 ug/kg 1.7E+01 1.7E+01 5.6E-11 4.7E-11 1.E-09 8.E-10 2.E-09 3.0E-05 3.0E-05 5.6E-11 4.7E-11 2.E-06 2.E-06 3.E-06
RM 1 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 West Total DDT 4.6E+00 ug/kg 3.4E-01 3.4E-01 2.1E-10 5.8E-10 7.E-11 2.E-10 3.E-10 5.0E-04 5.0E-04 2.1E-10 5.8E-10 4.E-07 1.E-06 2.E-06
RM 1 West Conventionals
RM 1 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totalc 2.E-06
RM 1 East Metals
RM 1 East Arsenic 5.7E+00 mg/kg 1.5E+00 1.5E+00 2.6E-07 7.3E-07 4.E-07 1.E-06 1.E-06 3.0E-04 3.0E-04 2.6E-07 7.3E-07 9.E-04 2.E-03 3.E-03
RM 1 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 2.6E-06 NL NL -- NL NL 0.0E+00 2.6E-06 NL NL --
RM 1 East Mercury 7.1E+00 mg/kg -- -- 0.0E+00 9.0E-07 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.0E-07 0.E+00 3.E-03 3.E-03
RM 1 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.2E+00 ug/kg -- -- 1.8E-10 1.5E-10 -- -- -- 3.0E-04 3.0E-04 1.8E-10 1.5E-10 6.E-07 5.E-07 1.E-06

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene 5.3E+01 ug/kg 7.3E-01 7.3E-01 1.0E-08 6.7E-09 8.E-09 5.E-09 1.E-08 -- -- 1.0E-08 6.7E-09 -- -- --
RM 1 East Benzo(a)pyrene 8.1E+01 ug/kg 7.3E+00 7.3E+00 1.6E-08 1.0E-08 1.E-07 8.E-08 2.E-07 -- -- 1.6E-08 1.0E-08 -- -- --
RM 1 East Benzo(b)fluoranthene 6.9E+01 ug/kg 7.3E-01 7.3E-01 1.4E-08 8.8E-09 1.E-08 6.E-09 2.E-08 -- -- 1.4E-08 8.8E-09 -- -- --
RM 1 East Benzo(k)fluoranthene 4.8E+01 ug/kg 7.3E-02 7.3E-02 9.4E-09 6.1E-09 7.E-10 4.E-10 1.E-09 -- -- 9.4E-09 6.1E-09 -- -- --
RM 1 East Dibenzo(a,h)anthracene 9.1E+00 ug/kg 7.3E+00 7.3E+00 1.8E-09 1.2E-09 1.E-08 8.E-09 2.E-08 -- -- 1.8E-09 1.2E-09 -- -- --
RM 1 East Indeno(1,2,3-cd)pyrene 5.6E+01 ug/kg 7.3E-01 7.3E-01 1.1E-08 7.2E-09 8.E-09 5.E-09 1.E-08 -- -- 1.1E-08 7.2E-09 -- -- --
RM 1 East Naphthalene 2.3E+01 ug/kg -- -- 4.5E-09 2.9E-09 -- -- -- 2.0E-02 2.0E-02 4.5E-09 2.9E-09 2.E-07 1.E-07 4.E-07
RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 1.1E-08 9.0E-09 2.E-10 1.E-10 3.E-10 2.0E-02 2.0E-02 1.1E-08 9.0E-09 5.E-07 5.E-07 1.E-06
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 5.1E+02 ug/kg 2.0E+00 2.0E+00 1.1E-07 6.5E-08 2.E-07 1.E-07 3.E-07 2.0E-05 2.0E-05 1.1E-07 6.5E-08 5.E-03 3.E-03 9.E-03
RM 1 East Total PCB Congeners 3.7E+03 pg/g NA NA 7.8E-10 4.7E-10 NA NA -- NA NA 7.8E-10 4.7E-10 NA NA --
RM 1 East Total PCBs, Adjusted 3.5E+03 pg/g 2.0E+00 2.0E+00 7.4E-10 4.4E-10 1.E-09 9.E-10 2.E-09 2.0E-05 2.0E-05 7.4E-10 4.4E-10 4.E-05 2.E-05 6.E-05
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 7.5E-01 pg/g 1.3E+05 1.3E+05 3.4E-14 9.5E-14 4.E-09 1.E-08 2.E-08 1.0E-09 1.0E-09 3.4E-14 9.5E-14 3.E-05 9.E-05 1.E-04
RM 1 East Total PCB TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 5.7E-14 3.5E-14 7.E-09 4.E-09 1.E-08 1.0E-09 1.0E-09 5.7E-14 3.5E-14 6.E-05 3.E-05 9.E-05
RM 1 East Total TEQ -- pg/g -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- 9.E-05 1.E-04 2.E-04
RM 1 East Pesticides
RM 1 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 East Total DDT 4.0E+00 ug/kg 3.4E-01 3.4E-01 1.8E-10 5.1E-10 6.E-11 2.E-10 2.E-10 5.0E-04 5.0E-04 1.8E-10 5.1E-10 4.E-07 1.E-06 1.E-06
RM 1 East Conventionals
RM 1 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 1.5 West Metals
RM 1.5 West Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 2.0E-07 5.6E-07 3.E-07 8.E-07 1.E-06 3.0E-04 3.0E-04 2.0E-07 5.6E-07 7.E-04 2.E-03 3.E-03
RM 1.5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 1.9E-06 NL NL -- NL NL 0.0E+00 1.9E-06 NL NL --
RM 1.5 West Mercury 6.8E-02 mg/kg -- -- 0.0E+00 8.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.6E-09 0.E+00 3.E-05 3.E-05
RM 1.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene 3.3E+01 ug/kg 7.3E-01 7.3E-01 6.5E-09 4.2E-09 5.E-09 3.E-09 8.E-09 -- -- 6.5E-09 4.2E-09 -- -- --
RM 1.5 West Benzo(a)pyrene 4.8E+01 ug/kg 7.3E+00 7.3E+00 9.4E-09 6.1E-09 7.E-08 4.E-08 1.E-07 -- -- 9.4E-09 6.1E-09 -- -- --
RM 1.5 West Benzo(b)fluoranthene 4.1E+01 ug/kg 7.3E-01 7.3E-01 8.1E-09 5.2E-09 6.E-09 4.E-09 1.E-08 -- -- 8.1E-09 5.2E-09 -- -- --
RM 1.5 West Benzo(k)fluoranthene 3.4E+01 ug/kg 7.3E-02 7.3E-02 6.7E-09 4.3E-09 5.E-10 3.E-10 8.E-10 -- -- 6.7E-09 4.3E-09 -- -- --
RM 1.5 West Dibenzo(a,h)anthracene 5.9E+00 ug/kg 7.3E+00 7.3E+00 1.2E-09 7.5E-10 8.E-09 5.E-09 1.E-08 -- -- 1.2E-09 7.5E-10 -- -- --
RM 1.5 West Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 7.3E-01 7.3E-09 4.7E-09 5.E-09 3.E-09 9.E-09 -- -- 7.3E-09 4.7E-09 -- -- --
RM 1.5 West Naphthalene 9.6E+00 ug/kg -- -- 1.9E-09 1.2E-09 -- -- -- 2.0E-02 2.0E-02 1.9E-09 1.2E-09 9.E-08 6.E-08 2.E-07
RM 1.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-08 6.E-08 2.E-07 -- -- -- -- -- -- --
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 1.4E-02 ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 2.2E+01 ug/kg 2.0E+00 2.0E+00 4.6E-09 2.8E-09 9.E-09 6.E-09 1.E-08 2.0E-05 2.0E-05 4.6E-09 2.8E-09 2.E-04 1.E-04 4.E-04
RM 1.5 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 1.5 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 9.4E-02 pg/g 1.3E+05 1.3E+05 4.3E-15 1.2E-14 6.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 4.3E-15 1.2E-14 4.E-06 1.E-05 2.E-05
RM 1.5 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 1.5 West Total TEQ -- pg/g -- -- -- -- 6.E-10 2.E-09 2.E-09 -- -- -- -- 4.E-06 1.E-05 2.E-05
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1.5 West Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 4.9E-11 1.4E-10 2.E-11 5.E-11 6.E-11 5.0E-04 5.0E-04 4.9E-11 1.4E-10 1.E-07 3.E-07 4.E-07
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 1.5 East Metals
RM 1.5 East Arsenic 5.4E+00 mg/kg 1.5E+00 1.5E+00 2.4E-07 6.9E-07 4.E-07 1.E-06 1.E-06 3.0E-04 3.0E-04 2.4E-07 6.9E-07 8.E-04 2.E-03 3.E-03
RM 1.5 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.7E-06 NL NL -- NL NL 0.0E+00 1.7E-06 NL NL --
RM 1.5 East Mercury 1.3E-01 mg/kg -- -- 0.0E+00 1.6E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-08 0.E+00 5.E-05 5.E-05
RM 1.5 East Thallium 8.9E-02 mg/kg -- -- 0.0E+00 1.1E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-08 0.E+00 2.E-04 2.E-04
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.7E-01 ug/kg -- -- 5.6E-11 4.7E-11 -- -- -- 3.0E-04 3.0E-04 5.6E-11 4.7E-11 2.E-07 2.E-07 3.E-07
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene 9.4E+02 ug/kg 7.3E-01 7.3E-01 1.8E-07 1.2E-07 1.E-07 9.E-08 2.E-07 -- -- 1.8E-07 1.2E-07 -- -- --
RM 1.5 East Benzo(a)pyrene 1.4E+03 ug/kg 7.3E+00 7.3E+00 2.8E-07 1.8E-07 2.E-06 1.E-06 3.E-06 -- -- 2.8E-07 1.8E-07 -- -- --
RM 1.5 East Benzo(b)fluoranthene 8.2E+02 ug/kg 7.3E-01 7.3E-01 1.6E-07 1.0E-07 1.E-07 8.E-08 2.E-07 -- -- 1.6E-07 1.0E-07 -- -- --
RM 1.5 East Benzo(k)fluoranthene 8.2E+02 ug/kg 7.3E-02 7.3E-02 1.6E-07 1.0E-07 1.E-08 8.E-09 2.E-08 -- -- 1.6E-07 1.0E-07 -- -- --
RM 1.5 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 2.8E-08 1.8E-08 2.E-07 1.E-07 3.E-07 -- -- 2.8E-08 1.8E-08 -- -- --
RM 1.5 East Indeno(1,2,3-cd)pyrene 1.0E+03 ug/kg 7.3E-01 7.3E-01 2.0E-07 1.3E-07 1.E-07 9.E-08 2.E-07 -- -- 2.0E-07 1.3E-07 -- -- --
RM 1.5 East Naphthalene 3.7E+02 ug/kg -- -- 7.3E-08 4.7E-08 -- -- -- 2.0E-02 2.0E-02 7.3E-08 4.7E-08 4.E-06 2.E-06 6.E-06
RM 1.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-06 2.E-06 4.E-06 -- -- -- -- -- -- --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 1.7E+02 ug/kg 1.4E-02 1.4E-02 2.6E-08 2.2E-08 4.E-10 3.E-10 7.E-10 2.0E-02 2.0E-02 2.6E-08 2.2E-08 1.E-06 1.E-06 2.E-06
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 4.1E+01 ug/kg 2.0E+00 2.0E+00 8.6E-09 5.2E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 8.6E-09 5.2E-09 4.E-04 3.E-04 7.E-04
RM 1.5 East Total PCB Congeners 3.5E+03 pg/g NA NA 7.3E-10 4.4E-10 NA NA -- NA NA 7.3E-10 4.4E-10 NA NA --
RM 1.5 East Total PCBs, Adjusted 3.2E+03 pg/g 2.0E+00 2.0E+00 6.9E-10 4.1E-10 1.E-09 8.E-10 2.E-09 2.0E-05 2.0E-05 6.9E-10 4.1E-10 3.E-05 2.E-05 6.E-05
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 8.2E-14 2.3E-13 1.E-08 3.E-08 4.E-08 1.0E-09 1.0E-09 8.2E-14 2.3E-13 8.E-05 2.E-04 3.E-04
RM 1.5 East Total PCB TEQ 1.1E-01 pg/g 1.3E+05 1.3E+05 2.2E-14 1.3E-14 3.E-09 2.E-09 5.E-09 1.0E-09 1.0E-09 2.2E-14 1.3E-14 2.E-05 1.E-05 4.E-05
RM 1.5 East Total TEQ -- pg/g -- -- -- -- 1.E-08 3.E-08 5.E-08 -- -- -- -- 1.E-04 2.E-04 3.E-04
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 East Dieldrin 6.9E-02 ug/kg 1.6E+01 1.6E+01 1.0E-11 8.8E-12 2.E-10 1.E-10 3.E-10 5.0E-05 5.0E-05 1.0E-11 8.8E-12 2.E-07 2.E-07 4.E-07
RM 1.5 East Total DDT 2.2E+01 ug/kg 3.4E-01 3.4E-01 9.9E-10 2.8E-09 3.E-10 9.E-10 1.E-09 5.0E-04 5.0E-04 9.9E-10 2.8E-09 2.E-06 6.E-06 8.E-06
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-06
RM 2 West Metals
RM 2 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 1.7E-07 4.9E-07 3.E-07 7.E-07 1.E-06 3.0E-04 3.0E-04 1.7E-07 4.9E-07 6.E-04 2.E-03 2.E-03
RM 2 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.8E-06 NL NL -- NL NL 0.0E+00 1.8E-06 NL NL --
RM 2 West Mercury 7.8E-02 mg/kg -- -- 0.0E+00 9.9E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.9E-09 0.E+00 3.E-05 3.E-05
RM 2 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 1.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-08 0.E+00 3.E-04 3.E-04
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.1E+00 ug/kg -- -- 3.2E-10 2.7E-10 -- -- -- 3.0E-04 3.0E-04 3.2E-10 2.7E-10 1.E-06 9.E-07 2.E-06
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene 5.5E+01 ug/kg 7.3E-01 7.3E-01 1.1E-08 7.0E-09 8.E-09 5.E-09 1.E-08 -- -- 1.1E-08 7.0E-09 -- -- --
RM 2 West Benzo(a)pyrene 9.8E+01 ug/kg 7.3E+00 7.3E+00 1.9E-08 1.3E-08 1.E-07 9.E-08 2.E-07 -- -- 1.9E-08 1.3E-08 -- -- --
RM 2 West Benzo(b)fluoranthene 9.8E+01 ug/kg 7.3E-01 7.3E-01 1.9E-08 1.2E-08 1.E-08 9.E-09 2.E-08 -- -- 1.9E-08 1.2E-08 -- -- --
RM 2 West Benzo(k)fluoranthene 3.2E+01 ug/kg 7.3E-02 7.3E-02 6.3E-09 4.1E-09 5.E-10 3.E-10 8.E-10 -- -- 6.3E-09 4.1E-09 -- -- --
RM 2 West Dibenzo(a,h)anthracene 1.0E+01 ug/kg 7.3E+00 7.3E+00 2.0E-09 1.3E-09 1.E-08 1.E-08 2.E-08 -- -- 2.0E-09 1.3E-09 -- -- --
RM 2 West Indeno(1,2,3-cd)pyrene 8.1E+01 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.0E-08 1.E-08 8.E-09 2.E-08 -- -- 1.6E-08 1.0E-08 -- -- --
RM 2 West Naphthalene 1.0E+01 ug/kg -- -- 2.0E-09 1.3E-09 -- -- -- 2.0E-02 2.0E-02 2.0E-09 1.3E-09 1.E-07 6.E-08 2.E-07
RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 4.8E+01 ug/kg 1.4E-02 1.4E-02 7.2E-09 6.1E-09 1.E-10 9.E-11 2.E-10 2.0E-02 2.0E-02 7.2E-09 6.1E-09 4.E-07 3.E-07 7.E-07
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.8E+01 ug/kg 2.0E+00 2.0E+00 3.9E-09 2.3E-09 8.E-09 5.E-09 1.E-08 2.0E-05 2.0E-05 3.9E-09 2.3E-09 2.E-04 1.E-04 3.E-04
RM 2 West Total PCB Congeners 1.2E+04 pg/g NA NA 2.5E-09 1.5E-09 NA NA -- NA NA 2.5E-09 1.5E-09 NA NA --
RM 2 West Total PCBs, Adjusted 1.1E+04 pg/g 2.0E+00 2.0E+00 2.4E-09 1.4E-09 5.E-09 3.E-09 8.E-09 2.0E-05 2.0E-05 2.4E-09 1.4E-09 1.E-04 7.E-05 2.E-04
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 2.2E+00 pg/g 1.3E+05 1.3E+05 9.9E-14 2.8E-13 1.E-08 4.E-08 5.E-08 1.0E-09 1.0E-09 9.9E-14 2.8E-13 1.E-04 3.E-04 4.E-04
RM 2 West Total PCB TEQ 3.5E-01 pg/g 1.3E+05 1.3E+05 7.5E-14 4.5E-14 1.E-08 6.E-09 2.E-08 1.0E-09 1.0E-09 7.5E-14 4.5E-14 7.E-05 4.E-05 1.E-04
RM 2 West Total TEQ -- pg/g -- -- -- -- 2.E-08 4.E-08 6.E-08 -- -- -- -- 2.E-04 3.E-04 5.E-04
RM 2 West Pesticides
RM 2 West Aldrin 3.6E-01 ug/kg 1.7E+01 1.7E+01 5.4E-11 4.6E-11 9.E-10 8.E-10 2.E-09 3.0E-05 3.0E-05 5.4E-11 4.6E-11 2.E-06 2.E-06 3.E-06
RM 2 West Dieldrin 2.7E-01 ug/kg 1.6E+01 1.6E+01 4.1E-11 3.4E-11 7.E-10 5.E-10 1.E-09 5.0E-05 5.0E-05 4.1E-11 3.4E-11 8.E-07 7.E-07 1.E-06
RM 2 West Total DDT 3.2E+00 ug/kg 3.4E-01 3.4E-01 1.4E-10 4.0E-10 5.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 1.4E-10 4.0E-10 3.E-07 8.E-07 1.E-06
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2 West Conventionals
RM 2 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 2 East Metals
RM 2 East Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 1.9E-07 5.4E-07 3.E-07 8.E-07 1.E-06 3.0E-04 3.0E-04 1.9E-07 5.4E-07 6.E-04 2.E-03 2.E-03
RM 2 East Lead 4.3E+01 mg/kg NL NL 0.0E+00 5.5E-06 NL NL -- NL NL 0.0E+00 5.5E-06 NL NL --
RM 2 East Mercury 9.1E-02 mg/kg -- -- 0.0E+00 1.2E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-08 0.E+00 4.E-05 4.E-05
RM 2 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 3.7E+00 ug/kg -- -- 5.6E-10 4.7E-10 -- -- -- 3.0E-04 3.0E-04 5.6E-10 4.7E-10 2.E-06 2.E-06 3.E-06
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene 9.7E+01 ug/kg 7.3E-01 7.3E-01 1.9E-08 1.2E-08 1.E-08 9.E-09 2.E-08 -- -- 1.9E-08 1.2E-08 -- -- --
RM 2 East Benzo(a)pyrene 1.2E+02 ug/kg 7.3E+00 7.3E+00 2.4E-08 1.5E-08 2.E-07 1.E-07 3.E-07 -- -- 2.4E-08 1.5E-08 -- -- --
RM 2 East Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 2.6E-08 1.7E-08 2.E-08 1.E-08 3.E-08 -- -- 2.6E-08 1.7E-08 -- -- --
RM 2 East Benzo(k)fluoranthene 7.7E+01 ug/kg 7.3E-02 7.3E-02 1.5E-08 9.8E-09 1.E-09 7.E-10 2.E-09 -- -- 1.5E-08 9.8E-09 -- -- --
RM 2 East Dibenzo(a,h)anthracene 2.4E+01 ug/kg 7.3E+00 7.3E+00 4.6E-09 3.0E-09 3.E-08 2.E-08 6.E-08 -- -- 4.6E-09 3.0E-09 -- -- --
RM 2 East Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 2.1E-08 1.3E-08 2.E-08 1.E-08 3.E-08 -- -- 2.1E-08 1.3E-08 -- -- --
RM 2 East Naphthalene 2.1E+01 ug/kg -- -- 4.1E-09 2.7E-09 -- -- -- 2.0E-02 2.0E-02 4.1E-09 2.7E-09 2.E-07 1.E-07 3.E-07
RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-07 4.E-07 -- -- -- -- -- -- --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 1.8E-08 1.5E-08 3.E-10 2.E-10 5.E-10 2.0E-02 2.0E-02 1.8E-08 1.5E-08 9.E-07 8.E-07 2.E-06
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 9.1E+02 ug/kg 2.0E+00 2.0E+00 1.9E-07 1.2E-07 4.E-07 2.E-07 6.E-07 2.0E-05 2.0E-05 1.9E-07 1.2E-07 1.E-02 6.E-03 2.E-02
RM 2 East Total PCB Congeners 3.4E+06 pg/g NA NA 7.1E-07 4.3E-07 NA NA -- NA NA 7.1E-07 4.3E-07 NA NA --
RM 2 East Total PCBs, Adjusted 3.2E+06 pg/g 2.0E+00 2.0E+00 6.8E-07 4.1E-07 1.E-06 8.E-07 2.E-06 2.0E-05 2.0E-05 6.8E-07 4.1E-07 3.E-02 2.E-02 5.E-02
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 4.0E+00 pg/g 1.3E+05 1.3E+05 1.8E-13 5.1E-13 2.E-08 7.E-08 9.E-08 1.0E-09 1.0E-09 1.8E-13 5.1E-13 2.E-04 5.E-04 7.E-04
RM 2 East Total PCB TEQ 4.5E+01 pg/g 1.3E+05 1.3E+05 9.5E-12 5.7E-12 1.E-06 7.E-07 2.E-06 1.0E-09 1.0E-09 9.5E-12 5.7E-12 9.E-03 6.E-03 2.E-02
RM 2 East Total TEQ -- pg/g -- -- -- -- 1.E-06 8.E-07 2.E-06 -- -- -- -- 1.E-02 6.E-03 2.E-02
RM 2 East Pesticides
RM 2 East Aldrin 7.0E-01 ug/kg 1.7E+01 1.7E+01 1.1E-10 8.8E-11 2.E-09 2.E-09 3.E-09 3.0E-05 3.0E-05 1.1E-10 8.8E-11 4.E-06 3.E-06 6.E-06
RM 2 East Dieldrin 1.2E+00 ug/kg 1.6E+01 1.6E+01 1.9E-10 1.6E-10 3.E-09 3.E-09 6.E-09 5.0E-05 5.0E-05 1.9E-10 1.6E-10 4.E-06 3.E-06 7.E-06
RM 2 East Total DDT 4.2E+00 ug/kg 3.4E-01 3.4E-01 1.9E-10 5.3E-10 6.E-11 2.E-10 2.E-10 5.0E-04 5.0E-04 1.9E-10 5.3E-10 4.E-07 1.E-06 1.E-06
RM 2 East Conventionals
RM 2 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-06
RM 2.5 West Metals
RM 2.5 West Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 2.1E-07 6.0E-07 3.E-07 9.E-07 1.E-06 3.0E-04 3.0E-04 2.1E-07 6.0E-07 7.E-04 2.E-03 3.E-03
RM 2.5 West Lead 1.7E+01 mg/kg NL NL 0.0E+00 2.2E-06 NL NL -- NL NL 0.0E+00 2.2E-06 NL NL --
RM 2.5 West Mercury 9.1E-02 mg/kg -- -- 0.0E+00 1.2E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-08 0.E+00 4.E-05 4.E-05
RM 2.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.3E+00 ug/kg -- -- 3.5E-10 2.9E-10 -- -- -- 3.0E-04 3.0E-04 3.5E-10 2.9E-10 1.E-06 1.E-06 2.E-06
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene 3.1E+02 ug/kg 7.3E-01 7.3E-01 6.0E-08 3.9E-08 4.E-08 3.E-08 7.E-08 -- -- 6.0E-08 3.9E-08 -- -- --
RM 2.5 West Benzo(a)pyrene 5.5E+02 ug/kg 7.3E+00 7.3E+00 1.1E-07 7.0E-08 8.E-07 5.E-07 1.E-06 -- -- 1.1E-07 7.0E-08 -- -- --
RM 2.5 West Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 7.8E-08 5.0E-08 6.E-08 4.E-08 9.E-08 -- -- 7.8E-08 5.0E-08 -- -- --
RM 2.5 West Benzo(k)fluoranthene 2.5E+02 ug/kg 7.3E-02 7.3E-02 5.0E-08 3.2E-08 4.E-09 2.E-09 6.E-09 -- -- 5.0E-08 3.2E-08 -- -- --
RM 2.5 West Dibenzo(a,h)anthracene 6.4E+01 ug/kg 7.3E+00 7.3E+00 1.3E-08 8.1E-09 9.E-08 6.E-08 2.E-07 -- -- 1.3E-08 8.1E-09 -- -- --
RM 2.5 West Indeno(1,2,3-cd)pyrene 4.7E+02 ug/kg 7.3E-01 7.3E-01 9.2E-08 6.0E-08 7.E-08 4.E-08 1.E-07 -- -- 9.2E-08 6.0E-08 -- -- --
RM 2.5 West Naphthalene 7.6E+01 ug/kg -- -- 1.5E-08 9.7E-09 -- -- -- 2.0E-02 2.0E-02 1.5E-08 9.7E-09 7.E-07 5.E-07 1.E-06
RM 2.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 7.E-07 2.E-06 -- -- -- -- -- -- --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 4.3E+01 ug/kg 1.4E-02 1.4E-02 6.5E-09 5.5E-09 9.E-11 8.E-11 2.E-10 2.0E-02 2.0E-02 6.5E-09 5.5E-09 3.E-07 3.E-07 6.E-07
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.0E+00 4.5E-09 2.7E-09 9.E-09 5.E-09 1.E-08 2.0E-05 2.0E-05 4.5E-09 2.7E-09 2.E-04 1.E-04 4.E-04
RM 2.5 West Total PCB Congeners 7.3E+03 pg/g NA NA 1.5E-09 9.3E-10 NA NA -- NA NA 1.5E-09 9.3E-10 NA NA --
RM 2.5 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 1.5E-09 8.8E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 1.5E-09 8.8E-10 7.E-05 4.E-05 1.E-04
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 4.1E-01 pg/g 1.3E+05 1.3E+05 1.9E-14 5.3E-14 2.E-09 7.E-09 9.E-09 1.0E-09 1.0E-09 1.9E-14 5.3E-14 2.E-05 5.E-05 7.E-05
RM 2.5 West Total PCB TEQ 2.1E-01 pg/g 1.3E+05 1.3E+05 4.4E-14 2.6E-14 6.E-09 3.E-09 9.E-09 1.0E-09 1.0E-09 4.4E-14 2.6E-14 4.E-05 3.E-05 7.E-05
RM 2.5 West Total TEQ -- pg/g -- -- -- -- 8.E-09 1.E-08 2.E-08 -- -- -- -- 6.E-05 8.E-05 1.E-04
RM 2.5 West Pesticides
RM 2.5 West Aldrin 2.6E-01 ug/kg 1.7E+01 1.7E+01 3.9E-11 3.3E-11 7.E-10 6.E-10 1.E-09 3.0E-05 3.0E-05 3.9E-11 3.3E-11 1.E-06 1.E-06 2.E-06
RM 2.5 West Dieldrin 2.2E-01 ug/kg 1.6E+01 1.6E+01 3.3E-11 2.8E-11 5.E-10 4.E-10 1.E-09 5.0E-05 5.0E-05 3.3E-11 2.8E-11 7.E-07 6.E-07 1.E-06
RM 2.5 West Total DDT 3.4E+00 ug/kg 3.4E-01 3.4E-01 1.5E-10 4.3E-10 5.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 1.5E-10 4.3E-10 3.E-07 9.E-07 1.E-06
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-06
RM 2.5 East Metals
RM 2.5 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 2.2E-07 6.1E-07 3.E-07 9.E-07 1.E-06 3.0E-04 3.0E-04 2.2E-07 6.1E-07 7.E-04 2.E-03 3.E-03
RM 2.5 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 2.6E-06 NL NL -- NL NL 0.0E+00 2.6E-06 NL NL --
RM 2.5 East Mercury 9.1E-02 mg/kg -- -- 0.0E+00 1.2E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-08 0.E+00 4.E-05 4.E-05
RM 2.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene 2.9E+03 ug/kg 7.3E-01 7.3E-01 5.6E-07 3.6E-07 4.E-07 3.E-07 7.E-07 -- -- 5.6E-07 3.6E-07 -- -- --
RM 2.5 East Benzo(a)pyrene 2.3E+03 ug/kg 7.3E+00 7.3E+00 4.4E-07 2.9E-07 3.E-06 2.E-06 5.E-06 -- -- 4.4E-07 2.9E-07 -- -- --
RM 2.5 East Benzo(b)fluoranthene 2.0E+03 ug/kg 7.3E-01 7.3E-01 3.8E-07 2.5E-07 3.E-07 2.E-07 5.E-07 -- -- 3.8E-07 2.5E-07 -- -- --
RM 2.5 East Benzo(k)fluoranthene 6.2E+02 ug/kg 7.3E-02 7.3E-02 1.2E-07 7.8E-08 9.E-09 6.E-09 1.E-08 -- -- 1.2E-07 7.8E-08 -- -- --
RM 2.5 East Dibenzo(a,h)anthracene 2.2E+02 ug/kg 7.3E+00 7.3E+00 4.4E-08 2.8E-08 3.E-07 2.E-07 5.E-07 -- -- 4.4E-08 2.8E-08 -- -- --
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 East Indeno(1,2,3-cd)pyrene 1.3E+03 ug/kg 7.3E-01 7.3E-01 2.5E-07 1.6E-07 2.E-07 1.E-07 3.E-07 -- -- 2.5E-07 1.6E-07 -- -- --
RM 2.5 East Naphthalene 2.1E+02 ug/kg -- -- 4.1E-08 2.7E-08 -- -- -- 2.0E-02 2.0E-02 4.1E-08 2.7E-08 2.E-06 1.E-06 3.E-06
RM 2.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-06 3.E-06 7.E-06 -- -- -- -- -- -- --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 1.6E-08 1.3E-08 2.E-10 2.E-10 4.E-10 2.0E-02 2.0E-02 1.6E-08 1.3E-08 8.E-07 7.E-07 1.E-06
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 7.7E+01 ug/kg 2.0E+00 2.0E+00 1.6E-08 9.9E-09 3.E-08 2.E-08 5.E-08 2.0E-05 2.0E-05 1.6E-08 9.9E-09 8.E-04 5.E-04 1.E-03
RM 2.5 East Total PCB Congeners 1.8E+05 pg/g NA NA 3.8E-08 2.3E-08 NA NA -- NA NA 3.8E-08 2.3E-08 NA NA --
RM 2.5 East Total PCBs, Adjusted 1.7E+05 pg/g 2.0E+00 2.0E+00 3.6E-08 2.2E-08 7.E-08 4.E-08 1.E-07 2.0E-05 2.0E-05 3.6E-08 2.2E-08 2.E-03 1.E-03 3.E-03
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 4.8E-14 1.3E-13 6.E-09 2.E-08 2.E-08 1.0E-09 1.0E-09 4.8E-14 1.3E-13 5.E-05 1.E-04 2.E-04
RM 2.5 East Total PCB TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 7.0E-13 4.2E-13 9.E-08 5.E-08 1.E-07 1.0E-09 1.0E-09 7.0E-13 4.2E-13 7.E-04 4.E-04 1.E-03
RM 2.5 East Total TEQ -- pg/g -- -- -- -- 1.E-07 7.E-08 2.E-07 -- -- -- -- 7.E-04 6.E-04 1.E-03
RM 2.5 East Pesticides
RM 2.5 East Aldrin 7.5E-01 ug/kg 1.7E+01 1.7E+01 1.1E-10 9.6E-11 2.E-09 2.E-09 4.E-09 3.0E-05 3.0E-05 1.1E-10 9.6E-11 4.E-06 3.E-06 7.E-06
RM 2.5 East Dieldrin 3.3E-01 ug/kg 1.6E+01 1.6E+01 5.0E-11 4.2E-11 8.E-10 7.E-10 1.E-09 5.0E-05 5.0E-05 5.0E-11 4.2E-11 1.E-06 8.E-07 2.E-06
RM 2.5 East Total DDT 8.5E+00 ug/kg 3.4E-01 3.4E-01 3.9E-10 1.1E-09 1.E-10 4.E-10 5.E-10 5.0E-04 5.0E-04 3.9E-10 1.1E-09 8.E-07 2.E-06 3.E-06
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-06
RM 2.5 MC Metals
RM 2.5 MC Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 2.2E-07 6.1E-07 3.E-07 9.E-07 1.E-06 3.0E-04 3.0E-04 2.2E-07 6.1E-07 7.E-04 2.E-03 3.E-03
RM 2.5 MC Lead 1.7E+01 mg/kg NL NL 0.0E+00 2.1E-06 NL NL -- NL NL 0.0E+00 2.1E-06 NL NL --
RM 2.5 MC Mercury 1.3E-01 mg/kg -- -- 0.0E+00 1.6E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-08 0.E+00 5.E-05 5.E-05
RM 2.5 MC Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene 3.1E+02 ug/kg 7.3E-01 7.3E-01 6.0E-08 3.9E-08 4.E-08 3.E-08 7.E-08 -- -- 6.0E-08 3.9E-08 -- -- --
RM 2.5 MC Benzo(a)pyrene 4.9E+02 ug/kg 7.3E+00 7.3E+00 9.6E-08 6.2E-08 7.E-07 5.E-07 1.E-06 -- -- 9.6E-08 6.2E-08 -- -- --
RM 2.5 MC Benzo(b)fluoranthene 4.5E+02 ug/kg 7.3E-01 7.3E-01 8.8E-08 5.7E-08 6.E-08 4.E-08 1.E-07 -- -- 8.8E-08 5.7E-08 -- -- --
RM 2.5 MC Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 2.8E-08 1.8E-08 2.E-09 1.E-09 3.E-09 -- -- 2.8E-08 1.8E-08 -- -- --
RM 2.5 MC Dibenzo(a,h)anthracene 4.7E+01 ug/kg 7.3E+00 7.3E+00 9.3E-09 6.0E-09 7.E-08 4.E-08 1.E-07 -- -- 9.3E-09 6.0E-09 -- -- --
RM 2.5 MC Indeno(1,2,3-cd)pyrene 3.8E+02 ug/kg 7.3E-01 7.3E-01 7.4E-08 4.8E-08 5.E-08 4.E-08 9.E-08 -- -- 7.4E-08 4.8E-08 -- -- --
RM 2.5 MC Naphthalene 9.9E+01 ug/kg -- -- 1.9E-08 1.3E-08 -- -- -- 2.0E-02 2.0E-02 1.9E-08 1.3E-08 1.E-06 6.E-07 2.E-06
RM 2.5 MC Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-07 6.E-07 2.E-06 -- -- -- -- -- -- --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 1.4E-02 1.4E-08 1.2E-08 2.E-10 2.E-10 4.E-10 2.0E-02 2.0E-02 1.4E-08 1.2E-08 7.E-07 6.E-07 1.E-06
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 3.9E+01 ug/kg 2.0E+00 2.0E+00 8.2E-09 4.9E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 8.2E-09 4.9E-09 4.E-04 2.E-04 7.E-04
RM 2.5 MC Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 2.5 MC Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 6.5E-01 ug/kg 1.7E+01 1.7E+01 9.8E-11 8.3E-11 2.E-09 1.E-09 3.E-09 3.0E-05 3.0E-05 9.8E-11 8.3E-11 3.E-06 3.E-06 6.E-06
RM 2.5 MC Dieldrin 9.7E-01 ug/kg 1.6E+01 1.6E+01 1.5E-10 1.2E-10 2.E-09 2.E-09 4.E-09 5.0E-05 5.0E-05 1.5E-10 1.2E-10 3.E-06 2.E-06 5.E-06
RM 2.5 MC Total DDT 1.1E+01 ug/kg 3.4E-01 3.4E-01 5.0E-10 1.4E-09 2.E-10 5.E-10 6.E-10 5.0E-04 5.0E-04 5.0E-10 1.4E-09 1.E-06 3.E-06 4.E-06
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-06
RM 3 West Metals
RM 3 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.9E-07 5.2E-07 3.E-07 8.E-07 1.E-06 3.0E-04 3.0E-04 1.9E-07 5.2E-07 6.E-04 2.E-03 2.E-03
RM 3 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.8E-06 NL NL -- NL NL 0.0E+00 1.8E-06 NL NL --
RM 3 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.4E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-08 0.E+00 5.E-05 5.E-05
RM 3 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 2.9E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.9E-06 0.E+00 4.E-02 4.E-02
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.8E+01 ug/kg -- -- 2.7E-09 2.3E-09 -- -- -- 3.0E-04 3.0E-04 2.7E-09 2.3E-09 9.E-06 8.E-06 2.E-05
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene 4.7E+02 ug/kg 7.3E-01 7.3E-01 9.2E-08 5.9E-08 7.E-08 4.E-08 1.E-07 -- -- 9.2E-08 5.9E-08 -- -- --
RM 3 West Benzo(a)pyrene 7.1E+02 ug/kg 7.3E+00 7.3E+00 1.4E-07 9.0E-08 1.E-06 7.E-07 2.E-06 -- -- 1.4E-07 9.0E-08 -- -- --
RM 3 West Benzo(b)fluoranthene 6.0E+02 ug/kg 7.3E-01 7.3E-01 1.2E-07 7.7E-08 9.E-08 6.E-08 1.E-07 -- -- 1.2E-07 7.7E-08 -- -- --
RM 3 West Benzo(k)fluoranthene 4.0E+02 ug/kg 7.3E-02 7.3E-02 7.8E-08 5.1E-08 6.E-09 4.E-09 9.E-09 -- -- 7.8E-08 5.1E-08 -- -- --
RM 3 West Dibenzo(a,h)anthracene 8.2E+01 ug/kg 7.3E+00 7.3E+00 1.6E-08 1.0E-08 1.E-07 8.E-08 2.E-07 -- -- 1.6E-08 1.0E-08 -- -- --
RM 3 West Indeno(1,2,3-cd)pyrene 4.8E+02 ug/kg 7.3E-01 7.3E-01 9.4E-08 6.1E-08 7.E-08 4.E-08 1.E-07 -- -- 9.4E-08 6.1E-08 -- -- --
RM 3 West Naphthalene 2.2E+02 ug/kg -- -- 4.4E-08 2.8E-08 -- -- -- 2.0E-02 2.0E-02 4.4E-08 2.8E-08 2.E-06 1.E-06 4.E-06
RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 9.E-07 2.E-06 -- -- -- -- -- -- --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 5.8E+01 ug/kg 1.4E-02 1.4E-02 8.7E-09 7.3E-09 1.E-10 1.E-10 2.E-10 2.0E-02 2.0E-02 8.7E-09 7.3E-09 4.E-07 4.E-07 8.E-07
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.8E+01 ug/kg 2.0E+00 2.0E+00 3.7E-09 2.2E-09 7.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 3.7E-09 2.2E-09 2.E-04 1.E-04 3.E-04
RM 3 West Total PCB Congeners 1.6E+04 pg/g NA NA 3.4E-09 2.0E-09 NA NA -- NA NA 3.4E-09 2.0E-09 NA NA --
RM 3 West Total PCBs, Adjusted 1.5E+04 pg/g 2.0E+00 2.0E+00 3.2E-09 1.9E-09 6.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 3.2E-09 1.9E-09 2.E-04 1.E-04 3.E-04
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 7.5E-14 2.1E-13 1.E-08 3.E-08 4.E-08 1.0E-09 1.0E-09 7.5E-14 2.1E-13 7.E-05 2.E-04 3.E-04
RM 3 West Total PCB TEQ 4.4E-01 pg/g 1.3E+05 1.3E+05 9.4E-14 5.6E-14 1.E-08 7.E-09 2.E-08 1.0E-09 1.0E-09 9.4E-14 5.6E-14 9.E-05 6.E-05 2.E-04
RM 3 West Total TEQ -- pg/g -- -- -- -- 2.E-08 3.E-08 6.E-08 -- -- -- -- 2.E-04 3.E-04 4.E-04
RM 3 West Pesticides
RM 3 West Aldrin 5.2E-01 ug/kg 1.7E+01 1.7E+01 7.9E-11 6.6E-11 1.E-09 1.E-09 2.E-09 3.0E-05 3.0E-05 7.9E-11 6.6E-11 3.E-06 2.E-06 5.E-06
RM 3 West Dieldrin 1.3E+00 ug/kg 1.6E+01 1.6E+01 2.0E-10 1.7E-10 3.E-09 3.E-09 6.E-09 5.0E-05 5.0E-05 2.0E-10 1.7E-10 4.E-06 3.E-06 7.E-06
RM 3 West Total DDT 1.1E+02 ug/kg 3.4E-01 3.4E-01 4.9E-09 1.4E-08 2.E-09 5.E-09 6.E-09 5.0E-04 5.0E-04 4.9E-09 1.4E-08 1.E-05 3.E-05 4.E-05
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3 West Conventionals
RM 3 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-06
RM 3 East Metals
RM 3 East Arsenic 5.5E+00 mg/kg 1.5E+00 1.5E+00 2.5E-07 6.9E-07 4.E-07 1.E-06 1.E-06 3.0E-04 3.0E-04 2.5E-07 6.9E-07 8.E-04 2.E-03 3.E-03
RM 3 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.7E-06 NL NL -- NL NL 0.0E+00 1.7E-06 NL NL --
RM 3 East Mercury 7.5E-02 mg/kg -- -- 0.0E+00 9.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.5E-09 0.E+00 3.E-05 3.E-05
RM 3 East Thallium 6.0E+00 mg/kg -- -- 0.0E+00 7.6E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.6E-07 0.E+00 1.E-02 1.E-02
RM 3 East Butyltins
RM 3 East Tributyltin ion 1.6E+01 ug/kg -- -- 2.4E-09 2.0E-09 -- -- -- 3.0E-04 3.0E-04 2.4E-09 2.0E-09 8.E-06 7.E-06 1.E-05
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 2.8E-08 1.8E-08 2.E-08 1.E-08 3.E-08 -- -- 2.8E-08 1.8E-08 -- -- --
RM 3 East Benzo(a)pyrene 1.4E+02 ug/kg 7.3E+00 7.3E+00 2.7E-08 1.7E-08 2.E-07 1.E-07 3.E-07 -- -- 2.7E-08 1.7E-08 -- -- --
RM 3 East Benzo(b)fluoranthene 1.6E+02 ug/kg 7.3E-01 7.3E-01 3.1E-08 2.0E-08 2.E-08 1.E-08 4.E-08 -- -- 3.1E-08 2.0E-08 -- -- --
RM 3 East Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 2.2E-08 1.4E-08 2.E-09 1.E-09 3.E-09 -- -- 2.2E-08 1.4E-08 -- -- --
RM 3 East Dibenzo(a,h)anthracene 1.7E+01 ug/kg 7.3E+00 7.3E+00 3.3E-09 2.1E-09 2.E-08 2.E-08 4.E-08 -- -- 3.3E-09 2.1E-09 -- -- --
RM 3 East Indeno(1,2,3-cd)pyrene 8.3E+01 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.1E-08 1.E-08 8.E-09 2.E-08 -- -- 1.6E-08 1.1E-08 -- -- --
RM 3 East Naphthalene 1.7E+01 ug/kg -- -- 3.3E-09 2.1E-09 -- -- -- 2.0E-02 2.0E-02 3.3E-09 2.1E-09 2.E-07 1.E-07 3.E-07
RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-07 5.E-07 -- -- -- -- -- -- --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 8.8E+01 ug/kg 1.4E-02 1.4E-02 1.3E-08 1.1E-08 2.E-10 2.E-10 3.E-10 2.0E-02 2.0E-02 1.3E-08 1.1E-08 7.E-07 6.E-07 1.E-06
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 2.3E+01 ug/kg 2.0E+00 2.0E+00 4.8E-09 2.9E-09 1.E-08 6.E-09 2.E-08 2.0E-05 2.0E-05 4.8E-09 2.9E-09 2.E-04 1.E-04 4.E-04
RM 3 East Total PCB Congeners 9.0E+03 pg/g NA NA 1.9E-09 1.1E-09 NA NA -- NA NA 1.9E-09 1.1E-09 NA NA --
RM 3 East Total PCBs, Adjusted 8.6E+03 pg/g 2.0E+00 2.0E+00 1.8E-09 1.1E-09 4.E-09 2.E-09 6.E-09 2.0E-05 2.0E-05 1.8E-09 1.1E-09 9.E-05 6.E-05 1.E-04
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 5.4E+00 pg/g 1.3E+05 1.3E+05 2.4E-13 6.8E-13 3.E-08 9.E-08 1.E-07 1.0E-09 1.0E-09 2.4E-13 6.8E-13 2.E-04 7.E-04 9.E-04
RM 3 East Total PCB TEQ 1.0E-01 pg/g 1.3E+05 1.3E+05 2.1E-14 1.3E-14 3.E-09 2.E-09 4.E-09 1.0E-09 1.0E-09 2.1E-14 1.3E-14 2.E-05 1.E-05 3.E-05
RM 3 East Total TEQ -- pg/g -- -- -- -- 3.E-08 9.E-08 1.E-07 -- -- -- -- 3.E-04 7.E-04 1.E-03
RM 3 East Pesticides
RM 3 East Aldrin 4.0E-01 ug/kg 1.7E+01 1.7E+01 6.0E-11 5.0E-11 1.E-09 9.E-10 2.E-09 3.0E-05 3.0E-05 6.0E-11 5.0E-11 2.E-06 2.E-06 4.E-06
RM 3 East Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 3.0E-11 2.5E-11 5.E-10 4.E-10 9.E-10 5.0E-05 5.0E-05 3.0E-11 2.5E-11 6.E-07 5.E-07 1.E-06
RM 3 East Total DDT 3.8E+00 ug/kg 3.4E-01 3.4E-01 1.7E-10 4.8E-10 6.E-11 2.E-10 2.E-10 5.0E-04 5.0E-04 1.7E-10 4.8E-10 3.E-07 1.E-06 1.E-06
RM 3 East Conventionals
RM 3 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 3.5 West Metals
RM 3.5 West Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 4.7E-07 1.3E-06 7.E-07 2.E-06 3.E-06 3.0E-04 3.0E-04 4.7E-07 1.3E-06 2.E-03 4.E-03 6.E-03
RM 3.5 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 2.1E-06 NL NL -- NL NL 0.0E+00 2.1E-06 NL NL --
RM 3.5 West Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.5E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-08 0.E+00 5.E-05 5.E-05
RM 3.5 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 2.9E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.9E-06 0.E+00 4.E-02 4.E-02
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 8.1E+01 ug/kg -- -- 1.2E-08 1.0E-08 -- -- -- 3.0E-04 3.0E-04 1.2E-08 1.0E-08 4.E-05 3.E-05 8.E-05
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene 9.2E+02 ug/kg 7.3E-01 7.3E-01 1.8E-07 1.2E-07 1.E-07 9.E-08 2.E-07 -- -- 1.8E-07 1.2E-07 -- -- --
RM 3.5 West Benzo(a)pyrene 1.3E+03 ug/kg 7.3E+00 7.3E+00 2.6E-07 1.7E-07 2.E-06 1.E-06 3.E-06 -- -- 2.6E-07 1.7E-07 -- -- --
RM 3.5 West Benzo(b)fluoranthene 1.2E+03 ug/kg 7.3E-01 7.3E-01 2.3E-07 1.5E-07 2.E-07 1.E-07 3.E-07 -- -- 2.3E-07 1.5E-07 -- -- --
RM 3.5 West Benzo(k)fluoranthene 4.3E+02 ug/kg 7.3E-02 7.3E-02 8.5E-08 5.5E-08 6.E-09 4.E-09 1.E-08 -- -- 8.5E-08 5.5E-08 -- -- --
RM 3.5 West Dibenzo(a,h)anthracene 7.5E+01 ug/kg 7.3E+00 7.3E+00 1.5E-08 9.5E-09 1.E-07 7.E-08 2.E-07 -- -- 1.5E-08 9.5E-09 -- -- --
RM 3.5 West Indeno(1,2,3-cd)pyrene 1.1E+03 ug/kg 7.3E-01 7.3E-01 2.1E-07 1.4E-07 2.E-07 1.E-07 3.E-07 -- -- 2.1E-07 1.4E-07 -- -- --
RM 3.5 West Naphthalene 4.0E+02 ug/kg -- -- 7.9E-08 5.1E-08 -- -- -- 2.0E-02 2.0E-02 7.9E-08 5.1E-08 4.E-06 3.E-06 7.E-06
RM 3.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-06 2.E-06 4.E-06 -- -- -- -- -- -- --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 1.4E-02 1.2E-08 1.0E-08 2.E-10 1.E-10 3.E-10 2.0E-02 2.0E-02 1.2E-08 1.0E-08 6.E-07 5.E-07 1.E-06
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.7E+01 ug/kg 2.0E+00 2.0E+00 5.7E-09 3.4E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 5.7E-09 3.4E-09 3.E-04 2.E-04 5.E-04
RM 3.5 West Total PCB Congeners 3.0E+04 pg/g NA NA 6.4E-09 3.8E-09 NA NA -- NA NA 6.4E-09 3.8E-09 NA NA --
RM 3.5 West Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 5.9E-09 3.6E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 5.9E-09 3.6E-09 3.E-04 2.E-04 5.E-04
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 1.3E+05 7.3E-14 2.0E-13 9.E-09 3.E-08 4.E-08 1.0E-09 1.0E-09 7.3E-14 2.0E-13 7.E-05 2.E-04 3.E-04
RM 3.5 West Total PCB TEQ 7.7E-01 pg/g 1.3E+05 1.3E+05 1.6E-13 9.9E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 1.6E-13 9.9E-14 2.E-04 1.E-04 3.E-04
RM 3.5 West Total TEQ -- pg/g -- -- -- -- 3.E-08 4.E-08 7.E-08 -- -- -- -- 2.E-04 3.E-04 5.E-04
RM 3.5 West Pesticides
RM 3.5 West Aldrin 4.9E-01 ug/kg 1.7E+01 1.7E+01 7.4E-11 6.2E-11 1.E-09 1.E-09 2.E-09 3.0E-05 3.0E-05 7.4E-11 6.2E-11 2.E-06 2.E-06 5.E-06
RM 3.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 2.8E-11 2.3E-11 4.E-10 4.E-10 8.E-10 5.0E-05 5.0E-05 2.8E-11 2.3E-11 6.E-07 5.E-07 1.E-06
RM 3.5 West Total DDT 1.6E+01 ug/kg 3.4E-01 3.4E-01 7.4E-10 2.1E-09 3.E-10 7.E-10 1.E-09 5.0E-04 5.0E-04 7.4E-10 2.1E-09 1.E-06 4.E-06 6.E-06
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-06
RM 3.5 East Metals
RM 3.5 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 2.2E-07 6.1E-07 3.E-07 9.E-07 1.E-06 3.0E-04 3.0E-04 2.2E-07 6.1E-07 7.E-04 2.E-03 3.E-03
RM 3.5 East Lead 5.2E+01 mg/kg NL NL 0.0E+00 6.6E-06 NL NL -- NL NL 0.0E+00 6.6E-06 NL NL --
RM 3.5 East Mercury 1.3E-01 mg/kg -- -- 0.0E+00 1.6E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-08 0.E+00 5.E-05 5.E-05
RM 3.5 East Thallium 9.3E+00 mg/kg -- -- 0.0E+00 1.2E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-06 0.E+00 2.E-02 2.E-02
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 9.4E+03 ug/kg -- -- 1.4E-06 1.2E-06 -- -- -- 3.0E-04 3.0E-04 1.4E-06 1.2E-06 5.E-03 4.E-03 9.E-03
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene 9.6E+02 ug/kg 7.3E-01 7.3E-01 1.9E-07 1.2E-07 1.E-07 9.E-08 2.E-07 -- -- 1.9E-07 1.2E-07 -- -- --
RM 3.5 East Benzo(a)pyrene 6.8E+02 ug/kg 7.3E+00 7.3E+00 1.3E-07 8.7E-08 1.E-06 6.E-07 2.E-06 -- -- 1.3E-07 8.7E-08 -- -- --
RM 3.5 East Benzo(b)fluoranthene 1.0E+03 ug/kg 7.3E-01 7.3E-01 2.0E-07 1.3E-07 1.E-07 1.E-07 2.E-07 -- -- 2.0E-07 1.3E-07 -- -- --
RM 3.5 East Benzo(k)fluoranthene 5.5E+02 ug/kg 7.3E-02 7.3E-02 1.1E-07 6.9E-08 8.E-09 5.E-09 1.E-08 -- -- 1.1E-07 6.9E-08 -- -- --
RM 3.5 East Dibenzo(a,h)anthracene 1.0E+02 ug/kg 7.3E+00 7.3E+00 2.0E-08 1.3E-08 1.E-07 1.E-07 2.E-07 -- -- 2.0E-08 1.3E-08 -- -- --
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 East Indeno(1,2,3-cd)pyrene 3.3E+02 ug/kg 7.3E-01 7.3E-01 6.5E-08 4.2E-08 5.E-08 3.E-08 8.E-08 -- -- 6.5E-08 4.2E-08 -- -- --
RM 3.5 East Naphthalene 1.8E+01 ug/kg -- -- 3.6E-09 2.3E-09 -- -- -- 2.0E-02 2.0E-02 3.6E-09 2.3E-09 2.E-07 1.E-07 3.E-07
RM 3.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 1.E-06 2.E-06 -- -- -- -- -- -- --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 3.8E+03 ug/kg 1.4E-02 1.4E-02 5.7E-07 4.8E-07 8.E-09 7.E-09 1.E-08 2.0E-02 2.0E-02 5.7E-07 4.8E-07 3.E-05 2.E-05 5.E-05
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 9.4E+02 ug/kg 2.0E+00 2.0E+00 2.0E-07 1.2E-07 4.E-07 2.E-07 6.E-07 2.0E-05 2.0E-05 2.0E-07 1.2E-07 1.E-02 6.E-03 2.E-02
RM 3.5 East Total PCB Congeners 2.3E+06 pg/g NA NA 5.0E-07 3.0E-07 NA NA -- NA NA 5.0E-07 3.0E-07 NA NA --
RM 3.5 East Total PCBs, Adjusted 2.1E+06 pg/g 2.0E+00 2.0E+00 4.5E-07 2.7E-07 9.E-07 5.E-07 1.E-06 2.0E-05 2.0E-05 4.5E-07 2.7E-07 2.E-02 1.E-02 4.E-02
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 1.1E+01 pg/g 1.3E+05 1.3E+05 5.1E-13 1.4E-12 7.E-08 2.E-07 3.E-07 1.0E-09 1.0E-09 5.1E-13 1.4E-12 5.E-04 1.E-03 2.E-03
RM 3.5 East Total PCB TEQ 6.0E+01 pg/g 1.3E+05 1.3E+05 1.3E-11 7.6E-12 2.E-06 1.E-06 3.E-06 1.0E-09 1.0E-09 1.3E-11 7.6E-12 1.E-02 8.E-03 2.E-02
RM 3.5 East Total TEQ -- pg/g -- -- -- -- 2.E-06 1.E-06 3.E-06 -- -- -- -- 1.E-02 9.E-03 2.E-02
RM 3.5 East Pesticides
RM 3.5 East Aldrin 5.0E-01 ug/kg 1.7E+01 1.7E+01 7.5E-11 6.3E-11 1.E-09 1.E-09 2.E-09 3.0E-05 3.0E-05 7.5E-11 6.3E-11 2.E-06 2.E-06 5.E-06
RM 3.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 2.2E-11 1.9E-11 4.E-10 3.E-10 7.E-10 5.0E-05 5.0E-05 2.2E-11 1.9E-11 4.E-07 4.E-07 8.E-07
RM 3.5 East Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 6.9E-10 1.9E-09 2.E-10 7.E-10 9.E-10 5.0E-04 5.0E-04 6.9E-10 1.9E-09 1.E-06 4.E-06 5.E-06
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-06
RM 4 West Metals
RM 4 West Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 2.0E-07 5.6E-07 3.E-07 8.E-07 1.E-06 3.0E-04 3.0E-04 2.0E-07 5.6E-07 7.E-04 2.E-03 3.E-03
RM 4 West Lead 2.0E+01 mg/kg NL NL 0.0E+00 2.6E-06 NL NL -- NL NL 0.0E+00 2.6E-06 NL NL --
RM 4 West Mercury 1.4E-01 mg/kg -- -- 0.0E+00 1.8E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-08 0.E+00 6.E-05 6.E-05
RM 4 West Thallium 1.6E+01 mg/kg -- -- 0.0E+00 2.1E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.1E-06 0.E+00 3.E-02 3.E-02
RM 4 West Butyltins
RM 4 West Tributyltin ion 8.2E+00 ug/kg -- -- 1.2E-09 1.0E-09 -- -- -- 3.0E-04 3.0E-04 1.2E-09 1.0E-09 4.E-06 3.E-06 8.E-06
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene 5.4E+02 ug/kg 7.3E-01 7.3E-01 1.1E-07 6.8E-08 8.E-08 5.E-08 1.E-07 -- -- 1.1E-07 6.8E-08 -- -- --
RM 4 West Benzo(a)pyrene 5.8E+02 ug/kg 7.3E+00 7.3E+00 1.1E-07 7.4E-08 8.E-07 5.E-07 1.E-06 -- -- 1.1E-07 7.4E-08 -- -- --
RM 4 West Benzo(b)fluoranthene 5.2E+02 ug/kg 7.3E-01 7.3E-01 1.0E-07 6.6E-08 7.E-08 5.E-08 1.E-07 -- -- 1.0E-07 6.6E-08 -- -- --
RM 4 West Benzo(k)fluoranthene 3.2E+02 ug/kg 7.3E-02 7.3E-02 6.2E-08 4.0E-08 5.E-09 3.E-09 7.E-09 -- -- 6.2E-08 4.0E-08 -- -- --
RM 4 West Dibenzo(a,h)anthracene 8.9E+01 ug/kg 7.3E+00 7.3E+00 1.8E-08 1.1E-08 1.E-07 8.E-08 2.E-07 -- -- 1.8E-08 1.1E-08 -- -- --
RM 4 West Indeno(1,2,3-cd)pyrene 4.6E+02 ug/kg 7.3E-01 7.3E-01 9.1E-08 5.9E-08 7.E-08 4.E-08 1.E-07 -- -- 9.1E-08 5.9E-08 -- -- --
RM 4 West Naphthalene 1.6E+02 ug/kg -- -- 3.1E-08 2.0E-08 -- -- -- 2.0E-02 2.0E-02 3.1E-08 2.0E-08 2.E-06 1.E-06 3.E-06
RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 8.E-07 2.E-06 -- -- -- -- -- -- --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 1.1E-08 9.1E-09 2.E-10 1.E-10 3.E-10 2.0E-02 2.0E-02 1.1E-08 9.1E-09 5.E-07 5.E-07 1.E-06
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.6E+01 ug/kg 2.0E+00 2.0E+00 5.6E-09 3.4E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 5.6E-09 3.4E-09 3.E-04 2.E-04 4.E-04
RM 4 West Total PCB Congeners 2.6E+04 pg/g NA NA 5.6E-09 3.3E-09 NA NA -- NA NA 5.6E-09 3.3E-09 NA NA --
RM 4 West Total PCBs, Adjusted 2.5E+04 pg/g 2.0E+00 2.0E+00 5.2E-09 3.2E-09 1.E-08 6.E-09 2.E-08 2.0E-05 2.0E-05 5.2E-09 3.2E-09 3.E-04 2.E-04 4.E-04
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 1.5E-13 4.1E-13 2.E-08 5.E-08 7.E-08 1.0E-09 1.0E-09 1.5E-13 4.1E-13 1.E-04 4.E-04 6.E-04
RM 4 West Total PCB TEQ 6.5E-01 pg/g 1.3E+05 1.3E+05 1.4E-13 8.3E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 1.4E-13 8.3E-14 1.E-04 8.E-05 2.E-04
RM 4 West Total TEQ -- pg/g -- -- -- -- 4.E-08 6.E-08 1.E-07 -- -- -- -- 3.E-04 5.E-04 8.E-04
RM 4 West Pesticides
RM 4 West Aldrin 4.9E-01 ug/kg 1.7E+01 1.7E+01 7.4E-11 6.2E-11 1.E-09 1.E-09 2.E-09 3.0E-05 3.0E-05 7.4E-11 6.2E-11 2.E-06 2.E-06 5.E-06
RM 4 West Dieldrin 2.8E-01 ug/kg 1.6E+01 1.6E+01 4.2E-11 3.6E-11 7.E-10 6.E-10 1.E-09 5.0E-05 5.0E-05 4.2E-11 3.6E-11 8.E-07 7.E-07 2.E-06
RM 4 West Total DDT 5.6E+01 ug/kg 3.4E-01 3.4E-01 2.5E-09 7.1E-09 9.E-10 2.E-09 3.E-09 5.0E-04 5.0E-04 2.5E-09 7.1E-09 5.E-06 1.E-05 2.E-05
RM 4 West Conventionals
RM 4 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-06
RM 4 East Metals
RM 4 East Arsenic 5.6E+00 mg/kg 1.5E+00 1.5E+00 2.5E-07 7.2E-07 4.E-07 1.E-06 1.E-06 3.0E-04 3.0E-04 2.5E-07 7.2E-07 8.E-04 2.E-03 3.E-03
RM 4 East Lead 2.5E+02 mg/kg NL NL 0.0E+00 3.2E-05 NL NL -- NL NL 0.0E+00 3.2E-05 NL NL --
RM 4 East Mercury 9.6E-02 mg/kg -- -- 0.0E+00 1.2E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-08 0.E+00 4.E-05 4.E-05
RM 4 East Thallium 8.7E+00 mg/kg -- -- 0.0E+00 1.1E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-06 0.E+00 2.E-02 2.E-02
RM 4 East Butyltins
RM 4 East Tributyltin ion 3.6E+01 ug/kg -- -- 5.5E-09 4.6E-09 -- -- -- 3.0E-04 3.0E-04 5.5E-09 4.6E-09 2.E-05 2.E-05 3.E-05
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 2.5E-07 1.6E-07 2.E-07 1.E-07 3.E-07 -- -- 2.5E-07 1.6E-07 -- -- --
RM 4 East Benzo(a)pyrene 1.8E+03 ug/kg 7.3E+00 7.3E+00 3.6E-07 2.3E-07 3.E-06 2.E-06 4.E-06 -- -- 3.6E-07 2.3E-07 -- -- --
RM 4 East Benzo(b)fluoranthene 1.9E+03 ug/kg 7.3E-01 7.3E-01 3.7E-07 2.4E-07 3.E-07 2.E-07 4.E-07 -- -- 3.7E-07 2.4E-07 -- -- --
RM 4 East Benzo(k)fluoranthene 1.5E+03 ug/kg 7.3E-02 7.3E-02 2.9E-07 1.9E-07 2.E-08 1.E-08 4.E-08 -- -- 2.9E-07 1.9E-07 -- -- --
RM 4 East Dibenzo(a,h)anthracene 3.0E+02 ug/kg 7.3E+00 7.3E+00 5.8E-08 3.8E-08 4.E-07 3.E-07 7.E-07 -- -- 5.8E-08 3.8E-08 -- -- --
RM 4 East Indeno(1,2,3-cd)pyrene 1.4E+03 ug/kg 7.3E-01 7.3E-01 2.7E-07 1.7E-07 2.E-07 1.E-07 3.E-07 -- -- 2.7E-07 1.7E-07 -- -- --
RM 4 East Naphthalene 7.4E+01 ug/kg -- -- 1.5E-08 9.4E-09 -- -- -- 2.0E-02 2.0E-02 1.5E-08 9.4E-09 7.E-07 5.E-07 1.E-06
RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-06 2.E-06 6.E-06 -- -- -- -- -- -- --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 2.6E+03 ug/kg 1.4E-02 1.4E-02 3.9E-07 3.2E-07 5.E-09 5.E-09 1.E-08 2.0E-02 2.0E-02 3.9E-07 3.2E-07 2.E-05 2.E-05 4.E-05
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 3.6E+02 ug/kg 2.0E+00 2.0E+00 7.6E-08 4.6E-08 2.E-07 9.E-08 2.E-07 2.0E-05 2.0E-05 7.6E-08 4.6E-08 4.E-03 2.E-03 6.E-03
RM 4 East Total PCB Congeners 4.9E+05 pg/g NA NA 1.0E-07 6.3E-08 NA NA -- NA NA 1.0E-07 6.3E-08 NA NA --
RM 4 East Total PCBs, Adjusted 4.8E+05 pg/g 2.0E+00 2.0E+00 1.0E-07 6.1E-08 2.E-07 1.E-07 3.E-07 2.0E-05 2.0E-05 1.0E-07 6.1E-08 5.E-03 3.E-03 8.E-03
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 6.9E+00 pg/g 1.3E+05 1.3E+05 3.1E-13 8.8E-13 4.E-08 1.E-07 2.E-07 1.0E-09 1.0E-09 3.1E-13 8.8E-13 3.E-04 9.E-04 1.E-03
RM 4 East Total PCB TEQ 3.4E+00 pg/g 1.3E+05 1.3E+05 7.1E-13 4.3E-13 9.E-08 6.E-08 1.E-07 1.0E-09 1.0E-09 7.1E-13 4.3E-13 7.E-04 4.E-04 1.E-03
RM 4 East Total TEQ -- pg/g -- -- -- -- 1.E-07 2.E-07 3.E-07 -- -- -- -- 1.E-03 1.E-03 2.E-03
RM 4 East Pesticides
RM 4 East Aldrin 7.9E-01 ug/kg 1.7E+01 1.7E+01 1.2E-10 1.0E-10 2.E-09 2.E-09 4.E-09 3.0E-05 3.0E-05 1.2E-10 1.0E-10 4.E-06 3.E-06 7.E-06
RM 4 East Dieldrin 1.6E-01 ug/kg 1.6E+01 1.6E+01 2.4E-11 2.0E-11 4.E-10 3.E-10 7.E-10 5.0E-05 5.0E-05 2.4E-11 2.0E-11 5.E-07 4.E-07 9.E-07
RM 4 East Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 5.4E-10 1.5E-09 2.E-10 5.E-10 7.E-10 5.0E-04 5.0E-04 5.4E-10 1.5E-09 1.E-06 3.E-06 4.E-06
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 East Conventionals
RM 4 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-06
RM 4.5 West Metals
RM 4.5 West Arsenic 4.9E+00 mg/kg 1.5E+00 1.5E+00 2.2E-07 6.2E-07 3.E-07 9.E-07 1.E-06 3.0E-04 3.0E-04 2.2E-07 6.2E-07 7.E-04 2.E-03 3.E-03
RM 4.5 West Lead 6.3E+01 mg/kg NL NL 0.0E+00 8.0E-06 NL NL -- NL NL 0.0E+00 8.0E-06 NL NL --
RM 4.5 West Mercury 1.7E-01 mg/kg -- -- 0.0E+00 2.2E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.2E-08 0.E+00 7.E-05 7.E-05
RM 4.5 West Thallium 2.2E+01 mg/kg -- -- 0.0E+00 2.8E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.8E-06 0.E+00 4.E-02 4.E-02
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 1.4E+01 ug/kg -- -- 2.1E-09 1.8E-09 -- -- -- 3.0E-04 3.0E-04 2.1E-09 1.8E-09 7.E-06 6.E-06 1.E-05
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 2.5E-07 1.6E-07 2.E-07 1.E-07 3.E-07 -- -- 2.5E-07 1.6E-07 -- -- --
RM 4.5 West Benzo(a)pyrene 1.7E+03 ug/kg 7.3E+00 7.3E+00 3.4E-07 2.2E-07 2.E-06 2.E-06 4.E-06 -- -- 3.4E-07 2.2E-07 -- -- --
RM 4.5 West Benzo(b)fluoranthene 1.5E+03 ug/kg 7.3E-01 7.3E-01 2.9E-07 1.9E-07 2.E-07 1.E-07 4.E-07 -- -- 2.9E-07 1.9E-07 -- -- --
RM 4.5 West Benzo(k)fluoranthene 6.2E+02 ug/kg 7.3E-02 7.3E-02 1.2E-07 7.9E-08 9.E-09 6.E-09 1.E-08 -- -- 1.2E-07 7.9E-08 -- -- --
RM 4.5 West Dibenzo(a,h)anthracene 1.9E+02 ug/kg 7.3E+00 7.3E+00 3.7E-08 2.4E-08 3.E-07 2.E-07 4.E-07 -- -- 3.7E-08 2.4E-08 -- -- --
RM 4.5 West Indeno(1,2,3-cd)pyrene 1.3E+03 ug/kg 7.3E-01 7.3E-01 2.6E-07 1.7E-07 2.E-07 1.E-07 3.E-07 -- -- 2.6E-07 1.7E-07 -- -- --
RM 4.5 West Naphthalene 3.9E+02 ug/kg -- -- 7.7E-08 5.0E-08 -- -- -- 2.0E-02 2.0E-02 7.7E-08 5.0E-08 4.E-06 2.E-06 6.E-06
RM 4.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-06 2.E-06 6.E-06 -- -- -- -- -- -- --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 7.0E+01 ug/kg 1.4E-02 1.4E-02 1.1E-08 8.9E-09 1.E-10 1.E-10 3.E-10 2.0E-02 2.0E-02 1.1E-08 8.9E-09 5.E-07 4.E-07 1.E-06
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 3.8E+01 ug/kg 2.0E+00 2.0E+00 8.1E-09 4.9E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 8.1E-09 4.9E-09 4.E-04 2.E-04 6.E-04
RM 4.5 West Total PCB Congeners 1.5E+05 pg/g NA NA 3.2E-08 1.9E-08 NA NA -- NA NA 3.2E-08 1.9E-08 NA NA --
RM 4.5 West Total PCBs, Adjusted 1.4E+05 pg/g 2.0E+00 2.0E+00 3.0E-08 1.8E-08 6.E-08 4.E-08 9.E-08 2.0E-05 2.0E-05 3.0E-08 1.8E-08 1.E-03 9.E-04 2.E-03
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 6.8E+00 pg/g 1.3E+05 1.3E+05 3.1E-13 8.7E-13 4.E-08 1.E-07 2.E-07 1.0E-09 1.0E-09 3.1E-13 8.7E-13 3.E-04 9.E-04 1.E-03
RM 4.5 West Total PCB TEQ 2.5E+00 pg/g 1.3E+05 1.3E+05 5.3E-13 3.2E-13 7.E-08 4.E-08 1.E-07 1.0E-09 1.0E-09 5.3E-13 3.2E-13 5.E-04 3.E-04 8.E-04
RM 4.5 West Total TEQ -- pg/g -- -- -- -- 1.E-07 2.E-07 3.E-07 -- -- -- -- 8.E-04 1.E-03 2.E-03
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.2E+00 ug/kg 1.7E+01 1.7E+01 1.8E-10 1.5E-10 3.E-09 3.E-09 6.E-09 3.0E-05 3.0E-05 1.8E-10 1.5E-10 6.E-06 5.E-06 1.E-05
RM 4.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 2.8E-11 2.3E-11 4.E-10 4.E-10 8.E-10 5.0E-05 5.0E-05 2.8E-11 2.3E-11 6.E-07 5.E-07 1.E-06
RM 4.5 West Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 6.6E-10 1.9E-09 2.E-10 6.E-10 9.E-10 5.0E-04 5.0E-04 6.6E-10 1.9E-09 1.E-06 4.E-06 5.E-06
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-06
RM 4.5 East Metals
RM 4.5 East Arsenic 4.9E+00 mg/kg 1.5E+00 1.5E+00 2.2E-07 6.3E-07 3.E-07 9.E-07 1.E-06 3.0E-04 3.0E-04 2.2E-07 6.3E-07 7.E-04 2.E-03 3.E-03
RM 4.5 East Lead 3.5E+02 mg/kg NL NL 0.0E+00 4.5E-05 NL NL -- NL NL 0.0E+00 4.5E-05 NL NL --
RM 4.5 East Mercury 7.3E-02 mg/kg -- -- 0.0E+00 9.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.3E-09 0.E+00 3.E-05 3.E-05
RM 4.5 East Thallium 1.9E+01 mg/kg -- -- 0.0E+00 2.4E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.4E-06 0.E+00 4.E-02 4.E-02
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 7.2E+01 ug/kg -- -- 1.1E-08 9.2E-09 -- -- -- 3.0E-04 3.0E-04 1.1E-08 9.2E-09 4.E-05 3.E-05 7.E-05
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene 1.5E+04 ug/kg 7.3E-01 7.3E-01 3.0E-06 1.9E-06 2.E-06 1.E-06 4.E-06 -- -- 3.0E-06 1.9E-06 -- -- --
RM 4.5 East Benzo(a)pyrene 8.7E+03 ug/kg 7.3E+00 7.3E+00 1.7E-06 1.1E-06 1.E-05 8.E-06 2.E-05 -- -- 1.7E-06 1.1E-06 -- -- --
RM 4.5 East Benzo(b)fluoranthene 7.5E+03 ug/kg 7.3E-01 7.3E-01 1.5E-06 9.6E-07 1.E-06 7.E-07 2.E-06 -- -- 1.5E-06 9.6E-07 -- -- --
RM 4.5 East Benzo(k)fluoranthene 6.9E+03 ug/kg 7.3E-02 7.3E-02 1.4E-06 8.8E-07 1.E-07 6.E-08 2.E-07 -- -- 1.4E-06 8.8E-07 -- -- --
RM 4.5 East Dibenzo(a,h)anthracene 1.4E+03 ug/kg 7.3E+00 7.3E+00 2.8E-07 1.8E-07 2.E-06 1.E-06 3.E-06 -- -- 2.8E-07 1.8E-07 -- -- --
RM 4.5 East Indeno(1,2,3-cd)pyrene 6.1E+03 ug/kg 7.3E-01 7.3E-01 1.2E-06 7.7E-07 9.E-07 6.E-07 1.E-06 -- -- 1.2E-06 7.7E-07 -- -- --
RM 4.5 East Naphthalene 4.4E+02 ug/kg -- -- 8.6E-08 5.6E-08 -- -- -- 2.0E-02 2.0E-02 8.6E-08 5.6E-08 4.E-06 3.E-06 7.E-06
RM 4.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-05 1.E-05 3.E-05 -- -- -- -- -- -- --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 1.9E-08 1.6E-08 3.E-10 2.E-10 5.E-10 2.0E-02 2.0E-02 1.9E-08 1.6E-08 9.E-07 8.E-07 2.E-06
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 4.4E+01 ug/kg 2.0E+00 2.0E+00 9.3E-09 5.6E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 9.3E-09 5.6E-09 5.E-04 3.E-04 7.E-04
RM 4.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 2.7E-09 1.6E-09 NA NA -- NA NA 2.7E-09 1.6E-09 NA NA --
RM 4.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 2.5E-09 1.5E-09 5.E-09 3.E-09 8.E-09 2.0E-05 2.0E-05 2.5E-09 1.5E-09 1.E-04 8.E-05 2.E-04
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.8E-01 pg/g 1.3E+05 1.3E+05 1.3E-14 3.5E-14 2.E-09 5.E-09 6.E-09 1.0E-09 1.0E-09 1.3E-14 3.5E-14 1.E-05 4.E-05 5.E-05
RM 4.5 East Total PCB TEQ 3.4E-01 pg/g 1.3E+05 1.3E+05 7.1E-14 4.3E-14 9.E-09 6.E-09 1.E-08 1.0E-09 1.0E-09 7.1E-14 4.3E-14 7.E-05 4.E-05 1.E-04
RM 4.5 East Total TEQ -- pg/g -- -- -- -- 1.E-08 1.E-08 2.E-08 -- -- -- -- 8.E-05 8.E-05 2.E-04
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.5E-01 ug/kg 1.7E+01 1.7E+01 2.3E-11 1.9E-11 4.E-10 3.E-10 7.E-10 3.0E-05 3.0E-05 2.3E-11 1.9E-11 8.E-07 6.E-07 1.E-06
RM 4.5 East Dieldrin 8.4E-02 ug/kg 1.6E+01 1.6E+01 1.3E-11 1.1E-11 2.E-10 2.E-10 4.E-10 5.0E-05 5.0E-05 1.3E-11 1.1E-11 3.E-07 2.E-07 5.E-07
RM 4.5 East Total DDT 8.7E+00 ug/kg 3.4E-01 3.4E-01 3.9E-10 1.1E-09 1.E-10 4.E-10 5.E-10 5.0E-04 5.0E-04 3.9E-10 1.1E-09 8.E-07 2.E-06 3.E-06
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-05
RM 5 West Metals
RM 5 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 1.7E-07 4.8E-07 3.E-07 7.E-07 1.E-06 3.0E-04 3.0E-04 1.7E-07 4.8E-07 6.E-04 2.E-03 2.E-03
RM 5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 1.9E-06 NL NL -- NL NL 0.0E+00 1.9E-06 NL NL --
RM 5 West Mercury 6.0E-02 mg/kg -- -- 0.0E+00 7.7E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.7E-09 0.E+00 3.E-05 3.E-05
RM 5 West Thallium 2.7E+01 mg/kg -- -- 0.0E+00 3.4E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.4E-06 0.E+00 5.E-02 5.E-02
RM 5 West Butyltins
RM 5 West Tributyltin ion 2.1E+01 ug/kg -- -- 3.2E-09 2.7E-09 -- -- -- 3.0E-04 3.0E-04 3.2E-09 2.7E-09 1.E-05 9.E-06 2.E-05
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene 1.8E+03 ug/kg 7.3E-01 7.3E-01 3.6E-07 2.3E-07 3.E-07 2.E-07 4.E-07 -- -- 3.6E-07 2.3E-07 -- -- --
RM 5 West Benzo(a)pyrene 2.4E+03 ug/kg 7.3E+00 7.3E+00 4.7E-07 3.1E-07 3.E-06 2.E-06 6.E-06 -- -- 4.7E-07 3.1E-07 -- -- --
RM 5 West Benzo(b)fluoranthene 1.6E+03 ug/kg 7.3E-01 7.3E-01 3.2E-07 2.1E-07 2.E-07 2.E-07 4.E-07 -- -- 3.2E-07 2.1E-07 -- -- --
RM 5 West Benzo(k)fluoranthene 5.7E+02 ug/kg 7.3E-02 7.3E-02 1.1E-07 7.3E-08 8.E-09 5.E-09 1.E-08 -- -- 1.1E-07 7.3E-08 -- -- --
RM 5 West Dibenzo(a,h)anthracene 2.3E+02 ug/kg 7.3E+00 7.3E+00 4.5E-08 2.9E-08 3.E-07 2.E-07 5.E-07 -- -- 4.5E-08 2.9E-08 -- -- --
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 West Indeno(1,2,3-cd)pyrene 1.8E+03 ug/kg 7.3E-01 7.3E-01 3.5E-07 2.2E-07 3.E-07 2.E-07 4.E-07 -- -- 3.5E-07 2.2E-07 -- -- --
RM 5 West Naphthalene 4.2E+02 ug/kg -- -- 8.3E-08 5.4E-08 -- -- -- 2.0E-02 2.0E-02 8.3E-08 5.4E-08 4.E-06 3.E-06 7.E-06
RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-06 3.E-06 7.E-06 -- -- -- -- -- -- --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 9.1E+01 ug/kg 1.4E-02 1.4E-02 1.4E-08 1.2E-08 2.E-10 2.E-10 4.E-10 2.0E-02 2.0E-02 1.4E-08 1.2E-08 7.E-07 6.E-07 1.E-06
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 5.3E-09 3.2E-09 1.E-08 6.E-09 2.E-08 2.0E-05 2.0E-05 5.3E-09 3.2E-09 3.E-04 2.E-04 4.E-04
RM 5 West Total PCB Congeners 9.6E+04 pg/g NA NA 2.0E-08 1.2E-08 NA NA -- NA NA 2.0E-08 1.2E-08 NA NA --
RM 5 West Total PCBs, Adjusted 9.2E+04 pg/g 2.0E+00 2.0E+00 1.9E-08 1.2E-08 4.E-08 2.E-08 6.E-08 2.0E-05 2.0E-05 1.9E-08 1.2E-08 1.E-03 6.E-04 2.E-03
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 5.4E+00 pg/g 1.3E+05 1.3E+05 2.5E-13 6.9E-13 3.E-08 9.E-08 1.E-07 1.0E-09 1.0E-09 2.5E-13 6.9E-13 2.E-04 7.E-04 9.E-04
RM 5 West Total PCB TEQ 2.1E+00 pg/g 1.3E+05 1.3E+05 4.4E-13 2.7E-13 6.E-08 3.E-08 9.E-08 1.0E-09 1.0E-09 4.4E-13 2.7E-13 4.E-04 3.E-04 7.E-04
RM 5 West Total TEQ -- pg/g -- -- -- -- 9.E-08 1.E-07 2.E-07 -- -- -- -- 7.E-04 1.E-03 2.E-03
RM 5 West Pesticides
RM 5 West Aldrin 1.9E+00 ug/kg 1.7E+01 1.7E+01 2.9E-10 2.4E-10 5.E-09 4.E-09 9.E-09 3.0E-05 3.0E-05 2.9E-10 2.4E-10 1.E-05 8.E-06 2.E-05
RM 5 West Dieldrin 7.8E-01 ug/kg 1.6E+01 1.6E+01 1.2E-10 9.9E-11 2.E-09 2.E-09 3.E-09 5.0E-05 5.0E-05 1.2E-10 9.9E-11 2.E-06 2.E-06 4.E-06
RM 5 West Total DDT 4.2E+01 ug/kg 3.4E-01 3.4E-01 1.9E-09 5.4E-09 7.E-10 2.E-09 2.E-09 5.0E-04 5.0E-04 1.9E-09 5.4E-09 4.E-06 1.E-05 1.E-05
RM 5 West Conventionals
RM 5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-06
RM 5 East Metals
RM 5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.7E-07 4.7E-07 2.E-07 7.E-07 9.E-07 3.0E-04 3.0E-04 1.7E-07 4.7E-07 6.E-04 2.E-03 2.E-03
RM 5 East Lead 1.7E+01 mg/kg NL NL 0.0E+00 2.2E-06 NL NL -- NL NL 0.0E+00 2.2E-06 NL NL --
RM 5 East Mercury 8.6E-02 mg/kg -- -- 0.0E+00 1.1E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-08 0.E+00 4.E-05 4.E-05
RM 5 East Thallium 2.2E+01 mg/kg -- -- 0.0E+00 2.8E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.8E-06 0.E+00 4.E-02 4.E-02
RM 5 East Butyltins
RM 5 East Tributyltin ion 1.2E+02 ug/kg -- -- 1.8E-08 1.5E-08 -- -- -- 3.0E-04 3.0E-04 1.8E-08 1.5E-08 6.E-05 5.E-05 1.E-04
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene 3.3E+02 ug/kg 7.3E-01 7.3E-01 6.5E-08 4.2E-08 5.E-08 3.E-08 8.E-08 -- -- 6.5E-08 4.2E-08 -- -- --
RM 5 East Benzo(a)pyrene 4.7E+02 ug/kg 7.3E+00 7.3E+00 9.3E-08 6.0E-08 7.E-07 4.E-07 1.E-06 -- -- 9.3E-08 6.0E-08 -- -- --
RM 5 East Benzo(b)fluoranthene 6.7E+02 ug/kg 7.3E-01 7.3E-01 1.3E-07 8.5E-08 1.E-07 6.E-08 2.E-07 -- -- 1.3E-07 8.5E-08 -- -- --
RM 5 East Benzo(k)fluoranthene 3.0E+02 ug/kg 7.3E-02 7.3E-02 6.0E-08 3.9E-08 4.E-09 3.E-09 7.E-09 -- -- 6.0E-08 3.9E-08 -- -- --
RM 5 East Dibenzo(a,h)anthracene 9.1E+01 ug/kg 7.3E+00 7.3E+00 1.8E-08 1.2E-08 1.E-07 8.E-08 2.E-07 -- -- 1.8E-08 1.2E-08 -- -- --
RM 5 East Indeno(1,2,3-cd)pyrene 4.8E+02 ug/kg 7.3E-01 7.3E-01 9.5E-08 6.1E-08 7.E-08 4.E-08 1.E-07 -- -- 9.5E-08 6.1E-08 -- -- --
RM 5 East Naphthalene 1.3E+02 ug/kg -- -- 2.6E-08 1.7E-08 -- -- -- 2.0E-02 2.0E-02 2.6E-08 1.7E-08 1.E-06 9.E-07 2.E-06
RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 7.E-07 2.E-06 -- -- -- -- -- -- --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.4E-02 2.0E-08 1.7E-08 3.E-10 2.E-10 5.E-10 2.0E-02 2.0E-02 2.0E-08 1.7E-08 1.E-06 8.E-07 2.E-06
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 5.4E-09 3.2E-09 1.E-08 6.E-09 2.E-08 2.0E-05 2.0E-05 5.4E-09 3.2E-09 3.E-04 2.E-04 4.E-04
RM 5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 5 East Pesticides
RM 5 East Aldrin 8.0E-01 ug/kg 1.7E+01 1.7E+01 1.2E-10 1.0E-10 2.E-09 2.E-09 4.E-09 3.0E-05 3.0E-05 1.2E-10 1.0E-10 4.E-06 3.E-06 7.E-06
RM 5 East Dieldrin 7.9E-01 ug/kg 1.6E+01 1.6E+01 1.2E-10 1.0E-10 2.E-09 2.E-09 4.E-09 5.0E-05 5.0E-05 1.2E-10 1.0E-10 2.E-06 2.E-06 4.E-06
RM 5 East Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 8.5E-11 2.4E-10 3.E-11 8.E-11 1.E-10 5.0E-04 5.0E-04 8.5E-11 2.4E-10 2.E-07 5.E-07 6.E-07
RM 5 East Conventionals
RM 5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-06
RM 5.5 West Metals
RM 5.5 West Arsenic 6.1E+00 mg/kg 1.5E+00 1.5E+00 2.8E-07 7.7E-07 4.E-07 1.E-06 2.E-06 3.0E-04 3.0E-04 2.8E-07 7.7E-07 9.E-04 3.E-03 3.E-03
RM 5.5 West Lead 2.3E+01 mg/kg NL NL 0.0E+00 2.9E-06 NL NL -- NL NL 0.0E+00 2.9E-06 NL NL --
RM 5.5 West Mercury 8.0E-02 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-08 0.E+00 3.E-05 3.E-05
RM 5.5 West Thallium 8.0E-02 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-08 0.E+00 2.E-04 2.E-04
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 4.3E+01 ug/kg -- -- 6.6E-09 5.5E-09 -- -- -- 3.0E-04 3.0E-04 6.6E-09 5.5E-09 2.E-05 2.E-05 4.E-05
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene 3.0E+03 ug/kg 7.3E-01 7.3E-01 6.0E-07 3.9E-07 4.E-07 3.E-07 7.E-07 -- -- 6.0E-07 3.9E-07 -- -- --
RM 5.5 West Benzo(a)pyrene 4.3E+03 ug/kg 7.3E+00 7.3E+00 8.5E-07 5.5E-07 6.E-06 4.E-06 1.E-05 -- -- 8.5E-07 5.5E-07 -- -- --
RM 5.5 West Benzo(b)fluoranthene 3.1E+03 ug/kg 7.3E-01 7.3E-01 6.1E-07 3.9E-07 4.E-07 3.E-07 7.E-07 -- -- 6.1E-07 3.9E-07 -- -- --
RM 5.5 West Benzo(k)fluoranthene 2.0E+03 ug/kg 7.3E-02 7.3E-02 4.0E-07 2.6E-07 3.E-08 2.E-08 5.E-08 -- -- 4.0E-07 2.6E-07 -- -- --
RM 5.5 West Dibenzo(a,h)anthracene 3.5E+02 ug/kg 7.3E+00 7.3E+00 6.9E-08 4.5E-08 5.E-07 3.E-07 8.E-07 -- -- 6.9E-08 4.5E-08 -- -- --
RM 5.5 West Indeno(1,2,3-cd)pyrene 3.5E+03 ug/kg 7.3E-01 7.3E-01 6.8E-07 4.4E-07 5.E-07 3.E-07 8.E-07 -- -- 6.8E-07 4.4E-07 -- -- --
RM 5.5 West Naphthalene 2.7E+02 ug/kg -- -- 5.2E-08 3.4E-08 -- -- -- 2.0E-02 2.0E-02 5.2E-08 3.4E-08 3.E-06 2.E-06 4.E-06
RM 5.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-06 5.E-06 1.E-05 -- -- -- -- -- -- --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 1.7E-08 1.4E-08 2.E-10 2.E-10 4.E-10 2.0E-02 2.0E-02 1.7E-08 1.4E-08 8.E-07 7.E-07 2.E-06
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 5.1E+01 ug/kg 2.0E+00 2.0E+00 1.1E-08 6.5E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 1.1E-08 6.5E-09 5.E-04 3.E-04 9.E-04
RM 5.5 West Total PCB Congeners 3.2E+04 pg/g NA NA 6.7E-09 4.0E-09 NA NA -- NA NA 6.7E-09 4.0E-09 NA NA --
RM 5.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 6.2E-09 3.7E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 6.2E-09 3.7E-09 3.E-04 2.E-04 5.E-04
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 2.3E+00 pg/g 1.3E+05 1.3E+05 1.1E-13 3.0E-13 1.E-08 4.E-08 5.E-08 1.0E-09 1.0E-09 1.1E-13 3.0E-13 1.E-04 3.E-04 4.E-04
RM 5.5 West Total PCB TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 2.3E-13 1.4E-13 3.E-08 2.E-08 5.E-08 1.0E-09 1.0E-09 2.3E-13 1.4E-13 2.E-04 1.E-04 4.E-04
RM 5.5 West Total TEQ -- pg/g -- -- -- -- 4.E-08 6.E-08 1.E-07 -- -- -- -- 3.E-04 4.E-04 8.E-04
RM 5.5 West Pesticides
RM 5.5 West Aldrin 6.7E-01 ug/kg 1.7E+01 1.7E+01 1.0E-10 8.5E-11 2.E-09 1.E-09 3.E-09 3.0E-05 3.0E-05 1.0E-10 8.5E-11 3.E-06 3.E-06 6.E-06
RM 5.5 West Dieldrin 4.1E-01 ug/kg 1.6E+01 1.6E+01 6.2E-11 5.2E-11 1.E-09 8.E-10 2.E-09 5.0E-05 5.0E-05 6.2E-11 5.2E-11 1.E-06 1.E-06 2.E-06
RM 5.5 West Total DDT 6.2E+01 ug/kg 3.4E-01 3.4E-01 2.8E-09 7.8E-09 9.E-10 3.E-09 4.E-09 5.0E-04 5.0E-04 2.8E-09 7.8E-09 6.E-06 2.E-05 2.E-05
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-05
RM 5.5 East Metals
RM 5.5 East Arsenic 8.9E+00 mg/kg 1.5E+00 1.5E+00 4.0E-07 1.1E-06 6.E-07 2.E-06 2.E-06 3.0E-04 3.0E-04 4.0E-07 1.1E-06 1.E-03 4.E-03 5.E-03
RM 5.5 East Lead 7.9E+01 mg/kg NL NL 0.0E+00 1.0E-05 NL NL -- NL NL 0.0E+00 1.0E-05 NL NL --
RM 5.5 East Mercury 6.7E-01 mg/kg -- -- 0.0E+00 8.5E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.5E-08 0.E+00 3.E-04 3.E-04
RM 5.5 East Thallium 1.9E+01 mg/kg -- -- 0.0E+00 2.4E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.4E-06 0.E+00 4.E-02 4.E-02
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 3.2E+02 ug/kg -- -- 4.8E-08 4.1E-08 -- -- -- 3.0E-04 3.0E-04 4.8E-08 4.1E-08 2.E-04 1.E-04 3.E-04
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene 5.7E+02 ug/kg 7.3E-01 7.3E-01 1.1E-07 7.3E-08 8.E-08 5.E-08 1.E-07 -- -- 1.1E-07 7.3E-08 -- -- --
RM 5.5 East Benzo(a)pyrene 7.0E+02 ug/kg 7.3E+00 7.3E+00 1.4E-07 8.9E-08 1.E-06 6.E-07 2.E-06 -- -- 1.4E-07 8.9E-08 -- -- --
RM 5.5 East Benzo(b)fluoranthene 8.4E+02 ug/kg 7.3E-01 7.3E-01 1.6E-07 1.1E-07 1.E-07 8.E-08 2.E-07 -- -- 1.6E-07 1.1E-07 -- -- --
RM 5.5 East Benzo(k)fluoranthene 4.4E+02 ug/kg 7.3E-02 7.3E-02 8.7E-08 5.6E-08 6.E-09 4.E-09 1.E-08 -- -- 8.7E-08 5.6E-08 -- -- --
RM 5.5 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 2.7E-08 1.8E-08 2.E-07 1.E-07 3.E-07 -- -- 2.7E-08 1.8E-08 -- -- --
RM 5.5 East Indeno(1,2,3-cd)pyrene 5.3E+02 ug/kg 7.3E-01 7.3E-01 1.0E-07 6.7E-08 8.E-08 5.E-08 1.E-07 -- -- 1.0E-07 6.7E-08 -- -- --
RM 5.5 East Naphthalene 3.5E+02 ug/kg -- -- 6.9E-08 4.5E-08 -- -- -- 2.0E-02 2.0E-02 6.9E-08 4.5E-08 3.E-06 2.E-06 6.E-06
RM 5.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 1.E-06 2.E-06 -- -- -- -- -- -- --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 3.3E+02 ug/kg 1.4E-02 1.4E-02 5.0E-08 4.2E-08 7.E-10 6.E-10 1.E-09 2.0E-02 2.0E-02 5.0E-08 4.2E-08 2.E-06 2.E-06 5.E-06
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 3.8E-08 2.3E-08 8.E-08 5.E-08 1.E-07 2.0E-05 2.0E-05 3.8E-08 2.3E-08 2.E-03 1.E-03 3.E-03
RM 5.5 East Total PCB Congeners 2.2E+05 pg/g NA NA 4.6E-08 2.7E-08 NA NA -- NA NA 4.6E-08 2.7E-08 NA NA --
RM 5.5 East Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 2.0E+00 4.4E-08 2.6E-08 9.E-08 5.E-08 1.E-07 2.0E-05 2.0E-05 4.4E-08 2.6E-08 2.E-03 1.E-03 3.E-03
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 8.9E+00 pg/g 1.3E+05 1.3E+05 4.0E-13 1.1E-12 5.E-08 1.E-07 2.E-07 1.0E-09 1.0E-09 4.0E-13 1.1E-12 4.E-04 1.E-03 2.E-03
RM 5.5 East Total PCB TEQ 5.8E+00 pg/g 1.3E+05 1.3E+05 1.2E-12 7.4E-13 2.E-07 1.E-07 3.E-07 1.0E-09 1.0E-09 1.2E-12 7.4E-13 1.E-03 7.E-04 2.E-03
RM 5.5 East Total TEQ -- pg/g -- -- -- -- 2.E-07 2.E-07 5.E-07 -- -- -- -- 2.E-03 2.E-03 4.E-03
RM 5.5 East Pesticides
RM 5.5 East Aldrin 4.0E-01 ug/kg 1.7E+01 1.7E+01 6.0E-11 5.1E-11 1.E-09 9.E-10 2.E-09 3.0E-05 3.0E-05 6.0E-11 5.1E-11 2.E-06 2.E-06 4.E-06
RM 5.5 East Dieldrin 6.0E-01 ug/kg 1.6E+01 1.6E+01 9.0E-11 7.6E-11 1.E-09 1.E-09 3.E-09 5.0E-05 5.0E-05 9.0E-11 7.6E-11 2.E-06 2.E-06 3.E-06
RM 5.5 East Total DDT 2.0E+01 ug/kg 3.4E-01 3.4E-01 8.9E-10 2.5E-09 3.E-10 9.E-10 1.E-09 5.0E-04 5.0E-04 8.9E-10 2.5E-09 2.E-06 5.E-06 7.E-06
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-06
RM 6 West Metals
RM 6 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.9E-07 5.2E-07 3.E-07 8.E-07 1.E-06 3.0E-04 3.0E-04 1.9E-07 5.2E-07 6.E-04 2.E-03 2.E-03
RM 6 West Lead 1.1E+02 mg/kg NL NL 0.0E+00 1.4E-05 NL NL -- NL NL 0.0E+00 1.4E-05 NL NL --
RM 6 West Mercury 1.4E-01 mg/kg -- -- 0.0E+00 1.8E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-08 0.E+00 6.E-05 6.E-05
RM 6 West Thallium 4.8E+00 mg/kg -- -- 0.0E+00 6.1E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.1E-07 0.E+00 9.E-03 9.E-03
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 West Butyltins
RM 6 West Tributyltin ion 2.0E+01 ug/kg -- -- 3.0E-09 2.5E-09 -- -- -- 3.0E-04 3.0E-04 3.0E-09 2.5E-09 1.E-05 8.E-06 2.E-05
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene 4.8E+04 ug/kg 7.3E-01 7.3E-01 9.4E-06 6.1E-06 7.E-06 4.E-06 1.E-05 -- -- 9.4E-06 6.1E-06 -- -- --
RM 6 West Benzo(a)pyrene 5.8E+04 ug/kg 7.3E+00 7.3E+00 1.1E-05 7.3E-06 8.E-05 5.E-05 1.E-04 -- -- 1.1E-05 7.3E-06 -- -- --
RM 6 West Benzo(b)fluoranthene 4.3E+04 ug/kg 7.3E-01 7.3E-01 8.4E-06 5.4E-06 6.E-06 4.E-06 1.E-05 -- -- 8.4E-06 5.4E-06 -- -- --
RM 6 West Benzo(k)fluoranthene 2.7E+04 ug/kg 7.3E-02 7.3E-02 5.3E-06 3.4E-06 4.E-07 3.E-07 6.E-07 -- -- 5.3E-06 3.4E-06 -- -- --
RM 6 West Dibenzo(a,h)anthracene 5.4E+03 ug/kg 7.3E+00 7.3E+00 1.1E-06 6.8E-07 8.E-06 5.E-06 1.E-05 -- -- 1.1E-06 6.8E-07 -- -- --
RM 6 West Indeno(1,2,3-cd)pyrene 4.0E+04 ug/kg 7.3E-01 7.3E-01 7.9E-06 5.1E-06 6.E-06 4.E-06 9.E-06 -- -- 7.9E-06 5.1E-06 -- -- --
RM 6 West Naphthalene 2.6E+04 ug/kg -- -- 5.0E-06 3.2E-06 -- -- -- 2.0E-02 2.0E-02 5.0E-06 3.2E-06 3.E-04 2.E-04 4.E-04
RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-04 7.E-05 2.E-04 -- -- -- -- -- -- --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 3.8E+02 ug/kg 1.4E-02 1.4E-02 5.7E-08 4.8E-08 8.E-10 7.E-10 1.E-09 2.0E-02 2.0E-02 5.7E-08 4.8E-08 3.E-06 2.E-06 5.E-06
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 6.1E+01 ug/kg 2.0E+00 2.0E+00 1.3E-08 7.8E-09 3.E-08 2.E-08 4.E-08 2.0E-05 2.0E-05 1.3E-08 7.8E-09 6.E-04 4.E-04 1.E-03
RM 6 West Total PCB Congeners 1.9E+05 pg/g NA NA 3.9E-08 2.4E-08 NA NA -- NA NA 3.9E-08 2.4E-08 NA NA --
RM 6 West Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 2.0E+00 3.8E-08 2.3E-08 8.E-08 5.E-08 1.E-07 2.0E-05 2.0E-05 3.8E-08 2.3E-08 2.E-03 1.E-03 3.E-03
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 6.9E-14 1.9E-13 9.E-09 3.E-08 3.E-08 1.0E-09 1.0E-09 6.9E-14 1.9E-13 7.E-05 2.E-04 3.E-04
RM 6 West Total PCB TEQ 2.8E+00 pg/g 1.3E+05 1.3E+05 6.0E-13 3.6E-13 8.E-08 5.E-08 1.E-07 1.0E-09 1.0E-09 6.0E-13 3.6E-13 6.E-04 4.E-04 1.E-03
RM 6 West Total TEQ -- pg/g -- -- -- -- 9.E-08 7.E-08 2.E-07 -- -- -- -- 7.E-04 6.E-04 1.E-03
RM 6 West Pesticides
RM 6 West Aldrin 2.3E+00 ug/kg 1.7E+01 1.7E+01 3.5E-10 3.0E-10 6.E-09 5.E-09 1.E-08 3.0E-05 3.0E-05 3.5E-10 3.0E-10 1.E-05 1.E-05 2.E-05
RM 6 West Dieldrin 1.8E+00 ug/kg 1.6E+01 1.6E+01 2.8E-10 2.3E-10 4.E-09 4.E-09 8.E-09 5.0E-05 5.0E-05 2.8E-10 2.3E-10 6.E-06 5.E-06 1.E-05
RM 6 West Total DDT 8.1E+01 ug/kg 3.4E-01 3.4E-01 3.7E-09 1.0E-08 1.E-09 4.E-09 5.E-09 5.0E-04 5.0E-04 3.7E-09 1.0E-08 7.E-06 2.E-05 3.E-05
RM 6 West Conventionals
RM 6 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-04
RM 6 East Metals
RM 6 East Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 2.0E-07 5.5E-07 3.E-07 8.E-07 1.E-06 3.0E-04 3.0E-04 2.0E-07 5.5E-07 7.E-04 2.E-03 3.E-03
RM 6 East Lead 2.3E+01 mg/kg NL NL 0.0E+00 2.9E-06 NL NL -- NL NL 0.0E+00 2.9E-06 NL NL --
RM 6 East Mercury 4.0E-01 mg/kg -- -- 0.0E+00 5.1E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.1E-08 0.E+00 2.E-04 2.E-04
RM 6 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 3.5E+02 ug/kg -- -- 5.3E-08 4.5E-08 -- -- -- 3.0E-04 3.0E-04 5.3E-08 4.5E-08 2.E-04 1.E-04 3.E-04
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 2.6E-07 1.7E-07 2.E-07 1.E-07 3.E-07 -- -- 2.6E-07 1.7E-07 -- -- --
RM 6 East Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 3.8E-07 2.5E-07 3.E-06 2.E-06 5.E-06 -- -- 3.8E-07 2.5E-07 -- -- --
RM 6 East Benzo(b)fluoranthene 2.5E+03 ug/kg 7.3E-01 7.3E-01 4.9E-07 3.2E-07 4.E-07 2.E-07 6.E-07 -- -- 4.9E-07 3.2E-07 -- -- --
RM 6 East Benzo(k)fluoranthene 1.9E+03 ug/kg 7.3E-02 7.3E-02 3.7E-07 2.4E-07 3.E-08 2.E-08 4.E-08 -- -- 3.7E-07 2.4E-07 -- -- --
RM 6 East Dibenzo(a,h)anthracene 2.7E+02 ug/kg 7.3E+00 7.3E+00 5.3E-08 3.4E-08 4.E-07 3.E-07 6.E-07 -- -- 5.3E-08 3.4E-08 -- -- --
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 East Indeno(1,2,3-cd)pyrene 1.1E+03 ug/kg 7.3E-01 7.3E-01 2.2E-07 1.4E-07 2.E-07 1.E-07 3.E-07 -- -- 2.2E-07 1.4E-07 -- -- --
RM 6 East Naphthalene 8.4E+02 ug/kg -- -- 1.6E-07 1.1E-07 -- -- -- 2.0E-02 2.0E-02 1.6E-07 1.1E-07 8.E-06 5.E-06 1.E-05
RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-06 3.E-06 6.E-06 -- -- -- -- -- -- --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 2.1E-08 1.8E-08 3.E-10 2.E-10 5.E-10 2.0E-02 2.0E-02 2.1E-08 1.8E-08 1.E-06 9.E-07 2.E-06
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 3.7E-08 2.2E-08 7.E-08 4.E-08 1.E-07 2.0E-05 2.0E-05 3.7E-08 2.2E-08 2.E-03 1.E-03 3.E-03
RM 6 East Total PCB Congeners 1.1E+05 pg/g NA NA 2.4E-08 1.4E-08 NA NA -- NA NA 2.4E-08 1.4E-08 NA NA --
RM 6 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 2.2E-08 1.3E-08 4.E-08 3.E-08 7.E-08 2.0E-05 2.0E-05 2.2E-08 1.3E-08 1.E-03 7.E-04 2.E-03
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.3E+05 1.9E-13 5.2E-13 2.E-08 7.E-08 9.E-08 1.0E-09 1.0E-09 1.9E-13 5.2E-13 2.E-04 5.E-04 7.E-04
RM 6 East Total PCB TEQ 3.4E+00 pg/g 1.3E+05 1.3E+05 7.2E-13 4.3E-13 9.E-08 6.E-08 1.E-07 1.0E-09 1.0E-09 7.2E-13 4.3E-13 7.E-04 4.E-04 1.E-03
RM 6 East Total TEQ -- pg/g -- -- -- -- 1.E-07 1.E-07 2.E-07 -- -- -- -- 9.E-04 1.E-03 2.E-03
RM 6 East Pesticides
RM 6 East Aldrin 6.4E-01 ug/kg 1.7E+01 1.7E+01 9.6E-11 8.1E-11 2.E-09 1.E-09 3.E-09 3.0E-05 3.0E-05 9.6E-11 8.1E-11 3.E-06 3.E-06 6.E-06
RM 6 East Dieldrin 1.0E-01 ug/kg 1.6E+01 1.6E+01 1.5E-11 1.3E-11 2.E-10 2.E-10 4.E-10 5.0E-05 5.0E-05 1.5E-11 1.3E-11 3.E-07 3.E-07 6.E-07
RM 6 East Total DDT 4.2E+00 ug/kg 3.4E-01 3.4E-01 1.9E-10 5.4E-10 7.E-11 2.E-10 2.E-10 5.0E-04 5.0E-04 1.9E-10 5.4E-10 4.E-07 1.E-06 1.E-06
RM 6 East Conventionals
RM 6 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-06
RM 6.5 West Metals
RM 6.5 West Arsenic 1.4E+01 mg/kg 1.5E+00 1.5E+00 6.4E-07 1.8E-06 1.E-06 3.E-06 4.E-06 3.0E-04 3.0E-04 6.4E-07 1.8E-06 2.E-03 6.E-03 8.E-03
RM 6.5 West Lead 7.3E+01 mg/kg NL NL 0.0E+00 9.3E-06 NL NL -- NL NL 0.0E+00 9.3E-06 NL NL --
RM 6.5 West Mercury 2.0E-01 mg/kg -- -- 0.0E+00 2.6E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.6E-08 0.E+00 9.E-05 9.E-05
RM 6.5 West Thallium 1.2E-01 mg/kg -- -- 0.0E+00 1.5E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-08 0.E+00 2.E-04 2.E-04
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 4.6E+01 ug/kg -- -- 7.0E-09 5.9E-09 -- -- -- 3.0E-04 3.0E-04 7.0E-09 5.9E-09 2.E-05 2.E-05 4.E-05
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene 1.0E+03 ug/kg 7.3E-01 7.3E-01 2.0E-07 1.3E-07 1.E-07 9.E-08 2.E-07 -- -- 2.0E-07 1.3E-07 -- -- --
RM 6.5 West Benzo(a)pyrene 1.2E+03 ug/kg 7.3E+00 7.3E+00 2.4E-07 1.6E-07 2.E-06 1.E-06 3.E-06 -- -- 2.4E-07 1.6E-07 -- -- --
RM 6.5 West Benzo(b)fluoranthene 1.4E+03 ug/kg 7.3E-01 7.3E-01 2.7E-07 1.8E-07 2.E-07 1.E-07 3.E-07 -- -- 2.7E-07 1.8E-07 -- -- --
RM 6.5 West Benzo(k)fluoranthene 6.6E+02 ug/kg 7.3E-02 7.3E-02 1.3E-07 8.4E-08 9.E-09 6.E-09 2.E-08 -- -- 1.3E-07 8.4E-08 -- -- --
RM 6.5 West Dibenzo(a,h)anthracene 4.2E+02 ug/kg 7.3E+00 7.3E+00 8.3E-08 5.4E-08 6.E-07 4.E-07 1.E-06 -- -- 8.3E-08 5.4E-08 -- -- --
RM 6.5 West Indeno(1,2,3-cd)pyrene 8.3E+02 ug/kg 7.3E-01 7.3E-01 1.6E-07 1.1E-07 1.E-07 8.E-08 2.E-07 -- -- 1.6E-07 1.1E-07 -- -- --
RM 6.5 West Naphthalene 1.4E+02 ug/kg -- -- 2.7E-08 1.8E-08 -- -- -- 2.0E-02 2.0E-02 2.7E-08 1.8E-08 1.E-06 9.E-07 2.E-06
RM 6.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-06 2.E-06 5.E-06 -- -- -- -- -- -- --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 1.6E-08 1.3E-08 2.E-10 2.E-10 4.E-10 2.0E-02 2.0E-02 1.6E-08 1.3E-08 8.E-07 7.E-07 1.E-06
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 9.1E+01 ug/kg 2.0E+00 2.0E+00 1.9E-08 1.2E-08 4.E-08 2.E-08 6.E-08 2.0E-05 2.0E-05 1.9E-08 1.2E-08 1.E-03 6.E-04 2.E-03
RM 6.5 West Total PCB Congeners 3.3E+05 pg/g NA NA 7.0E-08 4.2E-08 NA NA -- NA NA 7.0E-08 4.2E-08 NA NA --
RM 6.5 West Total PCBs, Adjusted 3.2E+05 pg/g 2.0E+00 2.0E+00 6.8E-08 4.1E-08 1.E-07 8.E-08 2.E-07 2.0E-05 2.0E-05 6.8E-08 4.1E-08 3.E-03 2.E-03 5.E-03
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 6.1E+01 pg/g 1.3E+05 1.3E+05 2.8E-12 7.8E-12 4.E-07 1.E-06 1.E-06 1.0E-09 1.0E-09 2.8E-12 7.8E-12 3.E-03 8.E-03 1.E-02
RM 6.5 West Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 6.3E-13 3.8E-13 8.E-08 5.E-08 1.E-07 1.0E-09 1.0E-09 6.3E-13 3.8E-13 6.E-04 4.E-04 1.E-03
RM 6.5 West Total TEQ -- pg/g -- -- -- -- 4.E-07 1.E-06 2.E-06 -- -- -- -- 3.E-03 8.E-03 1.E-02
RM 6.5 West Pesticides
RM 6.5 West Aldrin 2.5E+00 ug/kg 1.7E+01 1.7E+01 3.8E-10 3.2E-10 6.E-09 5.E-09 1.E-08 3.0E-05 3.0E-05 3.8E-10 3.2E-10 1.E-05 1.E-05 2.E-05
RM 6.5 West Dieldrin 5.9E-01 ug/kg 1.6E+01 1.6E+01 8.9E-11 7.5E-11 1.E-09 1.E-09 3.E-09 5.0E-05 5.0E-05 8.9E-11 7.5E-11 2.E-06 2.E-06 3.E-06
RM 6.5 West Total DDT 1.7E+02 ug/kg 3.4E-01 3.4E-01 7.6E-09 2.1E-08 3.E-09 7.E-09 1.E-08 5.0E-04 5.0E-04 7.6E-09 2.1E-08 2.E-05 4.E-05 6.E-05
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-05
RM 6.5 East Metals
RM 6.5 East Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 2.6E-07 7.4E-07 4.E-07 1.E-06 2.E-06 3.0E-04 3.0E-04 2.6E-07 7.4E-07 9.E-04 2.E-03 3.E-03
RM 6.5 East Lead 2.2E+03 mg/kg NL NL 0.0E+00 2.8E-04 NL NL -- NL NL 0.0E+00 2.8E-04 NL NL --
RM 6.5 East Mercury 1.1E+01 mg/kg -- -- 0.0E+00 1.4E-06 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-06 0.E+00 5.E-03 5.E-03
RM 6.5 East Thallium 8.0E+00 mg/kg -- -- 0.0E+00 1.0E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-06 0.E+00 2.E-02 2.E-02
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 1.1E+02 ug/kg -- -- 1.6E-08 1.3E-08 -- -- -- 3.0E-04 3.0E-04 1.6E-08 1.3E-08 5.E-05 4.E-05 1.E-04
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene 2.3E+02 ug/kg 7.3E-01 7.3E-01 4.6E-08 3.0E-08 3.E-08 2.E-08 6.E-08 -- -- 4.6E-08 3.0E-08 -- -- --
RM 6.5 East Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 2.9E-08 1.9E-08 2.E-07 1.E-07 3.E-07 -- -- 2.9E-08 1.9E-08 -- -- --
RM 6.5 East Benzo(b)fluoranthene 2.0E+02 ug/kg 7.3E-01 7.3E-01 3.9E-08 2.5E-08 3.E-08 2.E-08 5.E-08 -- -- 3.9E-08 2.5E-08 -- -- --
RM 6.5 East Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 2.4E-08 1.5E-08 2.E-09 1.E-09 3.E-09 -- -- 2.4E-08 1.5E-08 -- -- --
RM 6.5 East Dibenzo(a,h)anthracene 1.9E+01 ug/kg 7.3E+00 7.3E+00 3.7E-09 2.4E-09 3.E-08 2.E-08 4.E-08 -- -- 3.7E-09 2.4E-09 -- -- --
RM 6.5 East Indeno(1,2,3-cd)pyrene 1.0E+02 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.3E-08 1.E-08 1.E-08 2.E-08 -- -- 2.0E-08 1.3E-08 -- -- --
RM 6.5 East Naphthalene 1.2E+02 ug/kg -- -- 2.4E-08 1.6E-08 -- -- -- 2.0E-02 2.0E-02 2.4E-08 1.6E-08 1.E-06 8.E-07 2.E-06
RM 6.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-07 5.E-07 -- -- -- -- -- -- --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 1.9E-08 1.6E-08 3.E-10 2.E-10 5.E-10 2.0E-02 2.0E-02 1.9E-08 1.6E-08 9.E-07 8.E-07 2.E-06
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 6.9E+02 ug/kg 2.0E+00 2.0E+00 1.5E-07 8.8E-08 3.E-07 2.E-07 5.E-07 2.0E-05 2.0E-05 1.5E-07 8.8E-08 7.E-03 4.E-03 1.E-02
RM 6.5 East Total PCB Congeners 1.6E+06 pg/g NA NA 3.3E-07 2.0E-07 NA NA -- NA NA 3.3E-07 2.0E-07 NA NA --
RM 6.5 East Total PCBs, Adjusted 1.5E+06 pg/g 2.0E+00 2.0E+00 3.3E-07 2.0E-07 7.E-07 4.E-07 1.E-06 2.0E-05 2.0E-05 3.3E-07 2.0E-07 2.E-02 1.E-02 3.E-02
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 5.6E+01 pg/g 1.3E+05 1.3E+05 2.5E-12 7.2E-12 3.E-07 9.E-07 1.E-06 1.0E-09 1.0E-09 2.5E-12 7.2E-12 3.E-03 7.E-03 1.E-02
RM 6.5 East Total PCB TEQ 1.0E+01 pg/g 1.3E+05 1.3E+05 2.2E-12 1.3E-12 3.E-07 2.E-07 4.E-07 1.0E-09 1.0E-09 2.2E-12 1.3E-12 2.E-03 1.E-03 3.E-03
RM 6.5 East Total TEQ -- pg/g -- -- -- -- 6.E-07 1.E-06 2.E-06 -- -- -- -- 5.E-03 8.E-03 1.E-02
RM 6.5 East Pesticides
RM 6.5 East Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 4.4E-11 3.7E-11 7.E-10 6.E-10 1.E-09 3.0E-05 3.0E-05 4.4E-11 3.7E-11 1.E-06 1.E-06 3.E-06
RM 6.5 East Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 3.0E-11 2.5E-11 5.E-10 4.E-10 9.E-10 5.0E-05 5.0E-05 3.0E-11 2.5E-11 6.E-07 5.E-07 1.E-06
RM 6.5 East Total DDT 6.5E+01 ug/kg 3.4E-01 3.4E-01 2.9E-09 8.2E-09 1.E-09 3.E-09 4.E-09 5.0E-04 5.0E-04 2.9E-09 8.2E-09 6.E-06 2.E-05 2.E-05
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-06
RM 7 West Metals
RM 7 West Arsenic 5.3E+00 mg/kg 1.5E+00 1.5E+00 2.4E-07 6.7E-07 4.E-07 1.E-06 1.E-06 3.0E-04 3.0E-04 2.4E-07 6.7E-07 8.E-04 2.E-03 3.E-03
RM 7 West Lead 2.1E+02 mg/kg NL NL 0.0E+00 2.6E-05 NL NL -- NL NL 0.0E+00 2.6E-05 NL NL --
RM 7 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.4E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-08 0.E+00 5.E-05 5.E-05
RM 7 West Thallium 8.1E+00 mg/kg -- -- 0.0E+00 1.0E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-06 0.E+00 2.E-02 2.E-02
RM 7 West Butyltins
RM 7 West Tributyltin ion 6.4E+00 ug/kg -- -- 9.7E-10 8.1E-10 -- -- -- 3.0E-04 3.0E-04 9.7E-10 8.1E-10 3.E-06 3.E-06 6.E-06
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene 2.2E+03 ug/kg 7.3E-01 7.3E-01 4.4E-07 2.8E-07 3.E-07 2.E-07 5.E-07 -- -- 4.4E-07 2.8E-07 -- -- --
RM 7 West Benzo(a)pyrene 1.7E+03 ug/kg 7.3E+00 7.3E+00 3.3E-07 2.2E-07 2.E-06 2.E-06 4.E-06 -- -- 3.3E-07 2.2E-07 -- -- --
RM 7 West Benzo(b)fluoranthene 4.5E+03 ug/kg 7.3E-01 7.3E-01 8.8E-07 5.7E-07 6.E-07 4.E-07 1.E-06 -- -- 8.8E-07 5.7E-07 -- -- --
RM 7 West Benzo(k)fluoranthene 1.4E+03 ug/kg 7.3E-02 7.3E-02 2.8E-07 1.8E-07 2.E-08 1.E-08 3.E-08 -- -- 2.8E-07 1.8E-07 -- -- --
RM 7 West Dibenzo(a,h)anthracene 5.3E+02 ug/kg 7.3E+00 7.3E+00 1.0E-07 6.8E-08 8.E-07 5.E-07 1.E-06 -- -- 1.0E-07 6.8E-08 -- -- --
RM 7 West Indeno(1,2,3-cd)pyrene 1.4E+03 ug/kg 7.3E-01 7.3E-01 2.7E-07 1.8E-07 2.E-07 1.E-07 3.E-07 -- -- 2.7E-07 1.8E-07 -- -- --
RM 7 West Naphthalene 1.1E+01 ug/kg -- -- 2.2E-09 1.4E-09 -- -- -- 2.0E-02 2.0E-02 2.2E-09 1.4E-09 1.E-07 7.E-08 2.E-07
RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-06 3.E-06 7.E-06 -- -- -- -- -- -- --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.7E+02 ug/kg 1.4E-02 1.4E-02 4.1E-08 3.5E-08 6.E-10 5.E-10 1.E-09 2.0E-02 2.0E-02 4.1E-08 3.5E-08 2.E-06 2.E-06 4.E-06
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 9.3E+01 ug/kg 2.0E+00 2.0E+00 2.0E-08 1.2E-08 4.E-08 2.E-08 6.E-08 2.0E-05 2.0E-05 2.0E-08 1.2E-08 1.E-03 6.E-04 2.E-03
RM 7 West Total PCB Congeners 8.4E+05 pg/g NA NA 1.8E-07 1.1E-07 NA NA -- NA NA 1.8E-07 1.1E-07 NA NA --
RM 7 West Total PCBs, Adjusted 8.0E+05 pg/g 2.0E+00 2.0E+00 1.7E-07 1.0E-07 3.E-07 2.E-07 5.E-07 2.0E-05 2.0E-05 1.7E-07 1.0E-07 8.E-03 5.E-03 1.E-02
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 8.4E+03 pg/g 1.3E+05 1.3E+05 3.8E-10 1.1E-09 5.E-05 1.E-04 2.E-04 1.0E-09 1.0E-09 3.8E-10 1.1E-09 4.E-01 1.E+00 1.E+00
RM 7 West Total PCB TEQ 2.7E+01 pg/g 1.3E+05 1.3E+05 5.6E-12 3.4E-12 7.E-07 4.E-07 1.E-06 1.0E-09 1.0E-09 5.6E-12 3.4E-12 6.E-03 3.E-03 9.E-03
RM 7 West Total TEQ -- pg/g -- -- -- -- 5.E-05 1.E-04 2.E-04 -- -- -- -- 4.E-01 1.E+00 1.E+00
RM 7 West Pesticides
RM 7 West Aldrin 9.6E+01 ug/kg 1.7E+01 1.7E+01 1.4E-08 1.2E-08 2.E-07 2.E-07 5.E-07 3.0E-05 3.0E-05 1.4E-08 1.2E-08 5.E-04 4.E-04 9.E-04
RM 7 West Dieldrin 2.0E+00 ug/kg 1.6E+01 1.6E+01 3.1E-10 2.6E-10 5.E-09 4.E-09 9.E-09 5.0E-05 5.0E-05 3.1E-10 2.6E-10 6.E-06 5.E-06 1.E-05
RM 7 West Total DDT 5.1E+03 ug/kg 3.4E-01 3.4E-01 2.3E-07 6.5E-07 8.E-08 2.E-07 3.E-07 5.0E-04 5.0E-04 2.3E-07 6.5E-07 5.E-04 1.E-03 2.E-03
RM 7 West Conventionals
RM 7 West Perchlorate 2.7E+05 ug/kg -- -- 0.0E+00 3.5E-05 -- -- -- 7.0E-04 7.0E-04 0.0E+00 3.5E-05 0.E+00 5.E-02 5.E-02
Exposure Point Total 2.E-04
RM 7 East Metals
RM 7 East Arsenic 1.5E+01 mg/kg 1.5E+00 1.5E+00 6.7E-07 1.9E-06 1.E-06 3.E-06 4.E-06 3.0E-04 3.0E-04 6.7E-07 1.9E-06 2.E-03 6.E-03 8.E-03
RM 7 East Lead 1.1E+02 mg/kg NL NL 0.0E+00 1.3E-05 NL NL -- NL NL 0.0E+00 1.3E-05 NL NL --
RM 7 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 8.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.6E-09 0.E+00 3.E-05 3.E-05
RM 7 East Thallium 1.7E+01 mg/kg -- -- 0.0E+00 2.2E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.2E-06 0.E+00 3.E-02 3.E-02
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7 East Butyltins
RM 7 East Tributyltin ion 8.0E+02 ug/kg -- -- 1.2E-07 1.0E-07 -- -- -- 3.0E-04 3.0E-04 1.2E-07 1.0E-07 4.E-04 3.E-04 7.E-04
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene 4.2E+02 ug/kg 7.3E-01 7.3E-01 8.2E-08 5.3E-08 6.E-08 4.E-08 1.E-07 -- -- 8.2E-08 5.3E-08 -- -- --
RM 7 East Benzo(a)pyrene 5.8E+02 ug/kg 7.3E+00 7.3E+00 1.1E-07 7.4E-08 8.E-07 5.E-07 1.E-06 -- -- 1.1E-07 7.4E-08 -- -- --
RM 7 East Benzo(b)fluoranthene 6.7E+02 ug/kg 7.3E-01 7.3E-01 1.3E-07 8.5E-08 1.E-07 6.E-08 2.E-07 -- -- 1.3E-07 8.5E-08 -- -- --
RM 7 East Benzo(k)fluoranthene 4.9E+02 ug/kg 7.3E-02 7.3E-02 9.6E-08 6.2E-08 7.E-09 5.E-09 1.E-08 -- -- 9.6E-08 6.2E-08 -- -- --
RM 7 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 2.8E-08 1.8E-08 2.E-07 1.E-07 3.E-07 -- -- 2.8E-08 1.8E-08 -- -- --
RM 7 East Indeno(1,2,3-cd)pyrene 3.9E+02 ug/kg 7.3E-01 7.3E-01 7.7E-08 5.0E-08 6.E-08 4.E-08 9.E-08 -- -- 7.7E-08 5.0E-08 -- -- --
RM 7 East Naphthalene 4.5E+01 ug/kg -- -- 8.9E-09 5.7E-09 -- -- -- 2.0E-02 2.0E-02 8.9E-09 5.7E-09 4.E-07 3.E-07 7.E-07
RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 8.E-07 2.E-06 -- -- -- -- -- -- --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 1.0E+03 ug/kg 1.4E-02 1.4E-02 1.5E-07 1.3E-07 2.E-09 2.E-09 4.E-09 2.0E-02 2.0E-02 1.5E-07 1.3E-07 8.E-06 6.E-06 1.E-05
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 7.0E+01 ug/kg 2.0E+00 2.0E+00 1.5E-08 8.9E-09 3.E-08 2.E-08 5.E-08 2.0E-05 2.0E-05 1.5E-08 8.9E-09 7.E-04 4.E-04 1.E-03
RM 7 East Total PCB Congeners 3.0E+04 pg/g NA NA 6.3E-09 3.8E-09 NA NA -- NA NA 6.3E-09 3.8E-09 NA NA --
RM 7 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 6.0E-09 3.6E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 6.0E-09 3.6E-09 3.E-04 2.E-04 5.E-04
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 4.0E+01 pg/g 1.3E+05 1.3E+05 1.8E-12 5.1E-12 2.E-07 7.E-07 9.E-07 1.0E-09 1.0E-09 1.8E-12 5.1E-12 2.E-03 5.E-03 7.E-03
RM 7 East Total PCB TEQ 7.4E-01 pg/g 1.3E+05 1.3E+05 1.6E-13 9.4E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 1.6E-13 9.4E-14 2.E-04 9.E-05 3.E-04
RM 7 East Total TEQ -- pg/g -- -- -- -- 3.E-07 7.E-07 9.E-07 -- -- -- -- 2.E-03 5.E-03 7.E-03
RM 7 East Pesticides
RM 7 East Aldrin 4.6E-01 ug/kg 1.7E+01 1.7E+01 7.0E-11 5.9E-11 1.E-09 1.E-09 2.E-09 3.0E-05 3.0E-05 7.0E-11 5.9E-11 2.E-06 2.E-06 4.E-06
RM 7 East Dieldrin 1.2E-01 ug/kg 1.6E+01 1.6E+01 1.7E-11 1.5E-11 3.E-10 2.E-10 5.E-10 5.0E-05 5.0E-05 1.7E-11 1.5E-11 3.E-07 3.E-07 6.E-07
RM 7 East Total DDT 1.0E+01 ug/kg 3.4E-01 3.4E-01 4.5E-10 1.3E-09 2.E-10 4.E-10 6.E-10 5.0E-04 5.0E-04 4.5E-10 1.3E-09 9.E-07 3.E-06 3.E-06
RM 7 East Conventionals
RM 7 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-06
RM 7.5 West Metals
RM 7.5 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.7E-07 4.7E-07 2.E-07 7.E-07 1.E-06 3.0E-04 3.0E-04 1.7E-07 4.7E-07 6.E-04 2.E-03 2.E-03
RM 7.5 West Lead 2.4E+01 mg/kg NL NL 0.0E+00 3.1E-06 NL NL -- NL NL 0.0E+00 3.1E-06 NL NL --
RM 7.5 West Mercury 1.3E-01 mg/kg -- -- 0.0E+00 1.7E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-08 0.E+00 6.E-05 6.E-05
RM 7.5 West Thallium 1.1E+01 mg/kg -- -- 0.0E+00 1.4E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.4E-06 0.E+00 2.E-02 2.E-02
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 9.7E+00 ug/kg -- -- 1.5E-09 1.2E-09 -- -- -- 3.0E-04 3.0E-04 1.5E-09 1.2E-09 5.E-06 4.E-06 9.E-06
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene 4.3E+02 ug/kg 7.3E-01 7.3E-01 8.5E-08 5.5E-08 6.E-08 4.E-08 1.E-07 -- -- 8.5E-08 5.5E-08 -- -- --
RM 7.5 West Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 6.7E-08 4.4E-08 5.E-07 3.E-07 8.E-07 -- -- 6.7E-08 4.4E-08 -- -- --
RM 7.5 West Benzo(b)fluoranthene 4.6E+02 ug/kg 7.3E-01 7.3E-01 9.1E-08 5.9E-08 7.E-08 4.E-08 1.E-07 -- -- 9.1E-08 5.9E-08 -- -- --
RM 7.5 West Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 2.5E-08 1.6E-08 2.E-09 1.E-09 3.E-09 -- -- 2.5E-08 1.6E-08 -- -- --
RM 7.5 West Dibenzo(a,h)anthracene 5.0E+01 ug/kg 7.3E+00 7.3E+00 9.8E-09 6.3E-09 7.E-08 5.E-08 1.E-07 -- -- 9.8E-09 6.3E-09 -- -- --
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 West Indeno(1,2,3-cd)pyrene 1.9E+02 ug/kg 7.3E-01 7.3E-01 3.7E-08 2.4E-08 3.E-08 2.E-08 4.E-08 -- -- 3.7E-08 2.4E-08 -- -- --
RM 7.5 West Naphthalene 3.3E+01 ug/kg -- -- 6.5E-09 4.2E-09 -- -- -- 2.0E-02 2.0E-02 6.5E-09 4.2E-09 3.E-07 2.E-07 5.E-07
RM 7.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-07 5.E-07 1.E-06 -- -- -- -- -- -- --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 2.8E-08 2.3E-08 4.E-10 3.E-10 7.E-10 2.0E-02 2.0E-02 2.8E-08 2.3E-08 1.E-06 1.E-06 3.E-06
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 2.5E+02 ug/kg 2.0E+00 2.0E+00 5.3E-08 3.2E-08 1.E-07 6.E-08 2.E-07 2.0E-05 2.0E-05 5.3E-08 3.2E-08 3.E-03 2.E-03 4.E-03
RM 7.5 West Total PCB Congeners 3.6E+04 pg/g NA NA 7.6E-09 4.6E-09 NA NA -- NA NA 7.6E-09 4.6E-09 NA NA --
RM 7.5 West Total PCBs, Adjusted 3.4E+04 pg/g 2.0E+00 2.0E+00 7.3E-09 4.4E-09 1.E-08 9.E-09 2.E-08 2.0E-05 2.0E-05 7.3E-09 4.4E-09 4.E-04 2.E-04 6.E-04
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 1.3E+05 1.2E-13 3.3E-13 2.E-08 4.E-08 6.E-08 1.0E-09 1.0E-09 1.2E-13 3.3E-13 1.E-04 3.E-04 5.E-04
RM 7.5 West Total PCB TEQ 9.2E-01 pg/g 1.3E+05 1.3E+05 2.0E-13 1.2E-13 3.E-08 2.E-08 4.E-08 1.0E-09 1.0E-09 2.0E-13 1.2E-13 2.E-04 1.E-04 3.E-04
RM 7.5 West Total TEQ -- pg/g -- -- -- -- 4.E-08 6.E-08 1.E-07 -- -- -- -- 3.E-04 4.E-04 8.E-04
RM 7.5 West Pesticides
RM 7.5 West Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 4.3E-11 3.6E-11 7.E-10 6.E-10 1.E-09 3.0E-05 3.0E-05 4.3E-11 3.6E-11 1.E-06 1.E-06 3.E-06
RM 7.5 West Dieldrin 7.7E-01 ug/kg 1.6E+01 1.6E+01 1.2E-10 9.8E-11 2.E-09 2.E-09 3.E-09 5.0E-05 5.0E-05 1.2E-10 9.8E-11 2.E-06 2.E-06 4.E-06
RM 7.5 West Total DDT 6.8E+01 ug/kg 3.4E-01 3.4E-01 3.1E-09 8.6E-09 1.E-09 3.E-09 4.E-09 5.0E-04 5.0E-04 3.1E-09 8.6E-09 6.E-06 2.E-05 2.E-05
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 7.5 East Metals
RM 7.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.9E-07 5.3E-07 3.E-07 8.E-07 1.E-06 3.0E-04 3.0E-04 1.9E-07 5.3E-07 6.E-04 2.E-03 2.E-03
RM 7.5 East Lead 1.5E+01 mg/kg NL NL 0.0E+00 1.9E-06 NL NL -- NL NL 0.0E+00 1.9E-06 NL NL --
RM 7.5 East Mercury 1.0E-01 mg/kg -- -- 0.0E+00 1.3E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-08 0.E+00 4.E-05 4.E-05
RM 7.5 East Thallium 1.0E+01 mg/kg -- -- 0.0E+00 1.3E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-06 0.E+00 2.E-02 2.E-02
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 2.3E+02 ug/kg -- -- 3.4E-08 2.9E-08 -- -- -- 3.0E-04 3.0E-04 3.4E-08 2.9E-08 1.E-04 1.E-04 2.E-04
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene 4.0E+01 ug/kg 7.3E-01 7.3E-01 7.8E-09 5.0E-09 6.E-09 4.E-09 9.E-09 -- -- 7.8E-09 5.0E-09 -- -- --
RM 7.5 East Benzo(a)pyrene 3.5E+01 ug/kg 7.3E+00 7.3E+00 6.9E-09 4.5E-09 5.E-08 3.E-08 8.E-08 -- -- 6.9E-09 4.5E-09 -- -- --
RM 7.5 East Benzo(b)fluoranthene 4.4E+01 ug/kg 7.3E-01 7.3E-01 8.7E-09 5.6E-09 6.E-09 4.E-09 1.E-08 -- -- 8.7E-09 5.6E-09 -- -- --
RM 7.5 East Benzo(k)fluoranthene 3.1E+01 ug/kg 7.3E-02 7.3E-02 6.1E-09 3.9E-09 4.E-10 3.E-10 7.E-10 -- -- 6.1E-09 3.9E-09 -- -- --
RM 7.5 East Dibenzo(a,h)anthracene 1.1E+01 ug/kg 7.3E+00 7.3E+00 2.1E-09 1.4E-09 2.E-08 1.E-08 3.E-08 -- -- 2.1E-09 1.4E-09 -- -- --
RM 7.5 East Indeno(1,2,3-cd)pyrene 2.4E+01 ug/kg 7.3E-01 7.3E-01 4.7E-09 3.0E-09 3.E-09 2.E-09 6.E-09 -- -- 4.7E-09 3.0E-09 -- -- --
RM 7.5 East Naphthalene 1.1E+01 ug/kg -- -- 2.2E-09 1.4E-09 -- -- -- 2.0E-02 2.0E-02 2.2E-09 1.4E-09 1.E-07 7.E-08 2.E-07
RM 7.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-08 5.E-08 1.E-07 -- -- -- -- -- -- --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 2.7E+03 ug/kg 1.4E-02 1.4E-02 4.1E-07 3.5E-07 6.E-09 5.E-09 1.E-08 2.0E-02 2.0E-02 4.1E-07 3.5E-07 2.E-05 2.E-05 4.E-05
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 4.5E+01 ug/kg 2.0E+00 2.0E+00 9.5E-09 5.7E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 9.5E-09 5.7E-09 5.E-04 3.E-04 8.E-04
RM 7.5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 7.5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 7.5 East Dieldrin 3.4E-01 ug/kg 1.6E+01 1.6E+01 5.1E-11 4.3E-11 8.E-10 7.E-10 2.E-09 5.0E-05 5.0E-05 5.1E-11 4.3E-11 1.E-06 9.E-07 2.E-06
RM 7.5 East Total DDT 3.3E+00 ug/kg 3.4E-01 3.4E-01 1.5E-10 4.2E-10 5.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 1.5E-10 4.2E-10 3.E-07 8.E-07 1.E-06
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 8 West Metals
RM 8 West Arsenic 8.0E+00 mg/kg 1.5E+00 1.5E+00 3.6E-07 1.0E-06 5.E-07 2.E-06 2.E-06 3.0E-04 3.0E-04 3.6E-07 1.0E-06 1.E-03 3.E-03 5.E-03
RM 8 West Lead 1.2E+02 mg/kg NL NL 0.0E+00 1.5E-05 NL NL -- NL NL 0.0E+00 1.5E-05 NL NL --
RM 8 West Mercury 3.3E-01 mg/kg -- -- 0.0E+00 4.1E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.1E-08 0.E+00 1.E-04 1.E-04
RM 8 West Thallium 1.0E+01 mg/kg -- -- 0.0E+00 1.3E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-06 0.E+00 2.E-02 2.E-02
RM 8 West Butyltins
RM 8 West Tributyltin ion 2.5E+01 ug/kg -- -- 3.7E-09 3.1E-09 -- -- -- 3.0E-04 3.0E-04 3.7E-09 3.1E-09 1.E-05 1.E-05 2.E-05
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene 4.4E+02 ug/kg 7.3E-01 7.3E-01 8.6E-08 5.6E-08 6.E-08 4.E-08 1.E-07 -- -- 8.6E-08 5.6E-08 -- -- --
RM 8 West Benzo(a)pyrene 3.9E+02 ug/kg 7.3E+00 7.3E+00 7.7E-08 5.0E-08 6.E-07 4.E-07 9.E-07 -- -- 7.7E-08 5.0E-08 -- -- --
RM 8 West Benzo(b)fluoranthene 5.5E+02 ug/kg 7.3E-01 7.3E-01 1.1E-07 7.0E-08 8.E-08 5.E-08 1.E-07 -- -- 1.1E-07 7.0E-08 -- -- --
RM 8 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 2.4E-08 1.6E-08 2.E-09 1.E-09 3.E-09 -- -- 2.4E-08 1.6E-08 -- -- --
RM 8 West Dibenzo(a,h)anthracene 7.7E+01 ug/kg 7.3E+00 7.3E+00 1.5E-08 9.8E-09 1.E-07 7.E-08 2.E-07 -- -- 1.5E-08 9.8E-09 -- -- --
RM 8 West Indeno(1,2,3-cd)pyrene 2.5E+02 ug/kg 7.3E-01 7.3E-01 5.0E-08 3.2E-08 4.E-08 2.E-08 6.E-08 -- -- 5.0E-08 3.2E-08 -- -- --
RM 8 West Naphthalene 8.1E+01 ug/kg -- -- 1.6E-08 1.0E-08 -- -- -- 2.0E-02 2.0E-02 1.6E-08 1.0E-08 8.E-07 5.E-07 1.E-06
RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-07 6.E-07 1.E-06 -- -- -- -- -- -- --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 1.7E+03 ug/kg 1.4E-02 1.4E-02 2.5E-07 2.1E-07 4.E-09 3.E-09 6.E-09 2.0E-02 2.0E-02 2.5E-07 2.1E-07 1.E-05 1.E-05 2.E-05
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 3.2E+02 ug/kg 2.0E+00 2.0E+00 6.7E-08 4.0E-08 1.E-07 8.E-08 2.E-07 2.0E-05 2.0E-05 6.7E-08 4.0E-08 3.E-03 2.E-03 5.E-03
RM 8 West Total PCB Congeners 1.2E+05 pg/g NA NA 2.5E-08 1.5E-08 NA NA -- NA NA 2.5E-08 1.5E-08 NA NA --
RM 8 West Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 2.2E-08 1.3E-08 4.E-08 3.E-08 7.E-08 2.0E-05 2.0E-05 2.2E-08 1.3E-08 1.E-03 7.E-04 2.E-03
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 4.3E-01 pg/g 1.3E+05 1.3E+05 1.9E-14 5.4E-14 3.E-09 7.E-09 1.E-08 1.0E-09 1.0E-09 1.9E-14 5.4E-14 2.E-05 5.E-05 7.E-05
RM 8 West Total PCB TEQ 6.1E+00 pg/g 1.3E+05 1.3E+05 1.3E-12 7.7E-13 2.E-07 1.E-07 3.E-07 1.0E-09 1.0E-09 1.3E-12 7.7E-13 1.E-03 8.E-04 2.E-03
RM 8 West Total TEQ -- pg/g -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- 1.E-03 8.E-04 2.E-03
RM 8 West Pesticides
RM 8 West Aldrin 1.2E-01 ug/kg 1.7E+01 1.7E+01 1.7E-11 1.5E-11 3.E-10 2.E-10 5.E-10 3.0E-05 3.0E-05 1.7E-11 1.5E-11 6.E-07 5.E-07 1.E-06
RM 8 West Dieldrin 4.6E+00 ug/kg 1.6E+01 1.6E+01 6.9E-10 5.8E-10 1.E-08 9.E-09 2.E-08 5.0E-05 5.0E-05 6.9E-10 5.8E-10 1.E-05 1.E-05 3.E-05
RM 8 West Total DDT 2.1E+01 ug/kg 3.4E-01 3.4E-01 9.6E-10 2.7E-09 3.E-10 9.E-10 1.E-09 5.0E-04 5.0E-04 9.6E-10 2.7E-09 2.E-06 5.E-06 7.E-06
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 West Conventionals
RM 8 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-06
RM 8 East Metals
RM 8 East Arsenic 9.1E+00 mg/kg 1.5E+00 1.5E+00 4.1E-07 1.2E-06 6.E-07 2.E-06 2.E-06 3.0E-04 3.0E-04 4.1E-07 1.2E-06 1.E-03 4.E-03 5.E-03
RM 8 East Lead 4.6E+01 mg/kg NL NL 0.0E+00 5.9E-06 NL NL -- NL NL 0.0E+00 5.9E-06 NL NL --
RM 8 East Mercury 2.2E-01 mg/kg -- -- 0.0E+00 2.8E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.8E-08 0.E+00 9.E-05 9.E-05
RM 8 East Thallium 1.0E+01 mg/kg -- -- 0.0E+00 1.3E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-06 0.E+00 2.E-02 2.E-02
RM 8 East Butyltins
RM 8 East Tributyltin ion 5.8E+03 ug/kg -- -- 8.8E-07 7.4E-07 -- -- -- 3.0E-04 3.0E-04 8.8E-07 7.4E-07 3.E-03 2.E-03 5.E-03
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene 4.0E+02 ug/kg 7.3E-01 7.3E-01 7.8E-08 5.0E-08 6.E-08 4.E-08 9.E-08 -- -- 7.8E-08 5.0E-08 -- -- --
RM 8 East Benzo(a)pyrene 4.2E+02 ug/kg 7.3E+00 7.3E+00 8.3E-08 5.4E-08 6.E-07 4.E-07 1.E-06 -- -- 8.3E-08 5.4E-08 -- -- --
RM 8 East Benzo(b)fluoranthene 4.4E+02 ug/kg 7.3E-01 7.3E-01 8.7E-08 5.6E-08 6.E-08 4.E-08 1.E-07 -- -- 8.7E-08 5.6E-08 -- -- --
RM 8 East Benzo(k)fluoranthene 3.0E+02 ug/kg 7.3E-02 7.3E-02 5.8E-08 3.8E-08 4.E-09 3.E-09 7.E-09 -- -- 5.8E-08 3.8E-08 -- -- --
RM 8 East Dibenzo(a,h)anthracene 4.0E+01 ug/kg 7.3E+00 7.3E+00 7.9E-09 5.1E-09 6.E-08 4.E-08 1.E-07 -- -- 7.9E-09 5.1E-09 -- -- --
RM 8 East Indeno(1,2,3-cd)pyrene 2.9E+02 ug/kg 7.3E-01 7.3E-01 5.7E-08 3.7E-08 4.E-08 3.E-08 7.E-08 -- -- 5.7E-08 3.7E-08 -- -- --
RM 8 East Naphthalene 2.2E+01 ug/kg -- -- 4.3E-09 2.8E-09 -- -- -- 2.0E-02 2.0E-02 4.3E-09 2.8E-09 2.E-07 1.E-07 4.E-07
RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-07 5.E-07 1.E-06 -- -- -- -- -- -- --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 1.3E+03 ug/kg 1.4E-02 1.4E-02 2.0E-07 1.7E-07 3.E-09 2.E-09 5.E-09 2.0E-02 2.0E-02 2.0E-07 1.7E-07 1.E-05 8.E-06 2.E-05
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 4.6E+02 ug/kg 2.0E+00 2.0E+00 9.7E-08 5.8E-08 2.E-07 1.E-07 3.E-07 2.0E-05 2.0E-05 9.7E-08 5.8E-08 5.E-03 3.E-03 8.E-03
RM 8 East Total PCB Congeners 7.3E+05 pg/g NA NA 1.5E-07 9.2E-08 NA NA -- NA NA 1.5E-07 9.2E-08 NA NA --
RM 8 East Total PCBs, Adjusted 6.7E+05 pg/g 2.0E+00 2.0E+00 1.4E-07 8.5E-08 3.E-07 2.E-07 5.E-07 2.0E-05 2.0E-05 1.4E-07 8.5E-08 7.E-03 4.E-03 1.E-02
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 2.1E+00 pg/g 1.3E+05 1.3E+05 9.4E-14 2.6E-13 1.E-08 3.E-08 5.E-08 1.0E-09 1.0E-09 9.4E-14 2.6E-13 9.E-05 3.E-04 4.E-04
RM 8 East Total PCB TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 3.7E-12 2.2E-12 5.E-07 3.E-07 8.E-07 1.0E-09 1.0E-09 3.7E-12 2.2E-12 4.E-03 2.E-03 6.E-03
RM 8 East Total TEQ -- pg/g -- -- -- -- 5.E-07 3.E-07 8.E-07 -- -- -- -- 4.E-03 2.E-03 6.E-03
RM 8 East Pesticides
RM 8 East Aldrin 4.4E-01 ug/kg 1.7E+01 1.7E+01 6.7E-11 5.6E-11 1.E-09 1.E-09 2.E-09 3.0E-05 3.0E-05 6.7E-11 5.6E-11 2.E-06 2.E-06 4.E-06
RM 8 East Dieldrin 3.5E+00 ug/kg 1.6E+01 1.6E+01 5.2E-10 4.4E-10 8.E-09 7.E-09 2.E-08 5.0E-05 5.0E-05 5.2E-10 4.4E-10 1.E-05 9.E-06 2.E-05
RM 8 East Total DDT 4.7E+01 ug/kg 3.4E-01 3.4E-01 2.1E-09 6.0E-09 7.E-10 2.E-09 3.E-09 5.0E-04 5.0E-04 2.1E-09 6.0E-09 4.E-06 1.E-05 2.E-05
RM 8 East Conventionals
RM 8 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-06
RM 8 SIL Metals
RM 8 SIL Arsenic 5.9E+00 mg/kg 1.5E+00 1.5E+00 2.7E-07 7.6E-07 4.E-07 1.E-06 2.E-06 3.0E-04 3.0E-04 2.7E-07 7.6E-07 9.E-04 3.E-03 3.E-03
RM 8 SIL Lead 7.0E+01 mg/kg NL NL 0.0E+00 8.9E-06 NL NL -- NL NL 0.0E+00 8.9E-06 NL NL --
RM 8 SIL Mercury 1.4E-01 mg/kg -- -- 0.0E+00 1.8E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-08 0.E+00 6.E-05 6.E-05
RM 8 SIL Thallium 9.7E+00 mg/kg -- -- 0.0E+00 1.2E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-06 0.E+00 2.E-02 2.E-02
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
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Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 1.1E+04 ug/kg -- -- 1.6E-06 1.3E-06 -- -- -- 3.0E-04 3.0E-04 1.6E-06 1.3E-06 5.E-03 4.E-03 1.E-02
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene 5.4E+02 ug/kg 7.3E-01 7.3E-01 1.1E-07 6.8E-08 8.E-08 5.E-08 1.E-07 -- -- 1.1E-07 6.8E-08 -- -- --
RM 8 SIL Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 7.1E-08 4.6E-08 5.E-07 3.E-07 8.E-07 -- -- 7.1E-08 4.6E-08 -- -- --
RM 8 SIL Benzo(b)fluoranthene 7.0E+02 ug/kg 7.3E-01 7.3E-01 1.4E-07 8.9E-08 1.E-07 6.E-08 2.E-07 -- -- 1.4E-07 8.9E-08 -- -- --
RM 8 SIL Benzo(k)fluoranthene 3.5E+02 ug/kg 7.3E-02 7.3E-02 6.8E-08 4.4E-08 5.E-09 3.E-09 8.E-09 -- -- 6.8E-08 4.4E-08 -- -- --
RM 8 SIL Dibenzo(a,h)anthracene 7.1E+01 ug/kg 7.3E+00 7.3E+00 1.4E-08 9.1E-09 1.E-07 7.E-08 2.E-07 -- -- 1.4E-08 9.1E-09 -- -- --
RM 8 SIL Indeno(1,2,3-cd)pyrene 2.1E+02 ug/kg 7.3E-01 7.3E-01 4.1E-08 2.6E-08 3.E-08 2.E-08 5.E-08 -- -- 4.1E-08 2.6E-08 -- -- --
RM 8 SIL Naphthalene 3.0E+01 ug/kg -- -- 6.0E-09 3.9E-09 -- -- -- 2.0E-02 2.0E-02 6.0E-09 3.9E-09 3.E-07 2.E-07 5.E-07
RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-07 5.E-07 1.E-06 -- -- -- -- -- -- --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 3.1E+04 ug/kg 1.4E-02 1.4E-02 4.7E-06 3.9E-06 7.E-08 6.E-08 1.E-07 2.0E-02 2.0E-02 4.7E-06 3.9E-06 2.E-04 2.E-04 4.E-04
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 5.3E+02 ug/kg 2.0E+00 2.0E+00 1.1E-07 6.7E-08 2.E-07 1.E-07 4.E-07 2.0E-05 2.0E-05 1.1E-07 6.7E-08 6.E-03 3.E-03 9.E-03
RM 8 SIL Total PCB Congeners 4.6E+06 pg/g NA NA 9.8E-07 5.9E-07 NA NA -- NA NA 9.8E-07 5.9E-07 NA NA --
RM 8 SIL Total PCBs, Adjusted 4.5E+06 pg/g 2.0E+00 2.0E+00 9.5E-07 5.7E-07 2.E-06 1.E-06 3.E-06 2.0E-05 2.0E-05 9.5E-07 5.7E-07 5.E-02 3.E-02 8.E-02
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 2.5E+01 pg/g 1.3E+05 1.3E+05 1.1E-12 3.2E-12 1.E-07 4.E-07 6.E-07 1.0E-09 1.0E-09 1.1E-12 3.2E-12 1.E-03 3.E-03 4.E-03
RM 8 SIL Total PCB TEQ 4.5E+01 pg/g 1.3E+05 1.3E+05 9.6E-12 5.8E-12 1.E-06 7.E-07 2.E-06 1.0E-09 1.0E-09 9.6E-12 5.8E-12 1.E-02 6.E-03 2.E-02
RM 8 SIL Total TEQ -- pg/g -- -- -- -- 1.E-06 1.E-06 3.E-06 -- -- -- -- 1.E-02 9.E-03 2.E-02
RM 8 SIL Pesticides
RM 8 SIL Aldrin 3.6E-01 ug/kg 1.7E+01 1.7E+01 5.4E-11 4.5E-11 9.E-10 8.E-10 2.E-09 3.0E-05 3.0E-05 5.4E-11 4.5E-11 2.E-06 2.E-06 3.E-06
RM 8 SIL Dieldrin 1.4E+00 ug/kg 1.6E+01 1.6E+01 2.1E-10 1.8E-10 3.E-09 3.E-09 6.E-09 5.0E-05 5.0E-05 2.1E-10 1.8E-10 4.E-06 4.E-06 8.E-06
RM 8 SIL Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 5.4E-10 1.5E-09 2.E-10 5.E-10 7.E-10 5.0E-04 5.0E-04 5.4E-10 1.5E-09 1.E-06 3.E-06 4.E-06
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-06
RM 8.5 West Metals
RM 8.5 West Arsenic 1.2E+01 mg/kg 1.5E+00 1.5E+00 5.3E-07 1.5E-06 8.E-07 2.E-06 3.E-06 3.0E-04 3.0E-04 5.3E-07 1.5E-06 2.E-03 5.E-03 7.E-03
RM 8.5 West Lead 2.5E+02 mg/kg NL NL 0.0E+00 3.2E-05 NL NL -- NL NL 0.0E+00 3.2E-05 NL NL --
RM 8.5 West Mercury 4.7E-01 mg/kg -- -- 0.0E+00 6.0E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.0E-08 0.E+00 2.E-04 2.E-04
RM 8.5 West Thallium 1.1E+01 mg/kg -- -- 0.0E+00 1.4E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.4E-06 0.E+00 2.E-02 2.E-02
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 1.7E+01 ug/kg -- -- 2.5E-09 2.1E-09 -- -- -- 3.0E-04 3.0E-04 2.5E-09 2.1E-09 8.E-06 7.E-06 2.E-05
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 3.5E-08 2.3E-08 3.E-08 2.E-08 4.E-08 -- -- 3.5E-08 2.3E-08 -- -- --
RM 8.5 West Benzo(a)pyrene 1.8E+02 ug/kg 7.3E+00 7.3E+00 3.6E-08 2.3E-08 3.E-07 2.E-07 4.E-07 -- -- 3.6E-08 2.3E-08 -- -- --
RM 8.5 West Benzo(b)fluoranthene 1.8E+02 ug/kg 7.3E-01 7.3E-01 3.6E-08 2.3E-08 3.E-08 2.E-08 4.E-08 -- -- 3.6E-08 2.3E-08 -- -- --
RM 8.5 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 2.2E-08 1.4E-08 2.E-09 1.E-09 3.E-09 -- -- 2.2E-08 1.4E-08 -- -- --
RM 8.5 West Dibenzo(a,h)anthracene 1.7E+01 ug/kg 7.3E+00 7.3E+00 3.3E-09 2.1E-09 2.E-08 2.E-08 4.E-08 -- -- 3.3E-09 2.1E-09 -- -- --
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1
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day)

Noncancer 
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Dermal 
Contact
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HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 West Indeno(1,2,3-cd)pyrene 7.6E+01 ug/kg 7.3E-01 7.3E-01 1.5E-08 9.6E-09 1.E-08 7.E-09 2.E-08 -- -- 1.5E-08 9.6E-09 -- -- --
RM 8.5 West Naphthalene 3.7E+01 ug/kg -- -- 7.2E-09 4.7E-09 -- -- -- 2.0E-02 2.0E-02 7.2E-09 4.7E-09 4.E-07 2.E-07 6.E-07
RM 8.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-07 2.E-07 6.E-07 -- -- -- -- -- -- --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 1.4E+03 ug/kg 1.4E-02 1.4E-02 2.1E-07 1.8E-07 3.E-09 2.E-09 5.E-09 2.0E-02 2.0E-02 2.1E-07 1.8E-07 1.E-05 9.E-06 2.E-05
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 6.3E+03 ug/kg 2.0E+00 2.0E+00 1.3E-06 8.0E-07 3.E-06 2.E-06 4.E-06 2.0E-05 2.0E-05 1.3E-06 8.0E-07 7.E-02 4.E-02 1.E-01
RM 8.5 West Total PCB Congeners 2.4E+07 pg/g NA NA 5.0E-06 3.0E-06 NA NA -- NA NA 5.0E-06 3.0E-06 NA NA --
RM 8.5 West Total PCBs, Adjusted 2.3E+07 pg/g 2.0E+00 2.0E+00 4.9E-06 3.0E-06 1.E-05 6.E-06 2.E-05 2.0E-05 2.0E-05 4.9E-06 3.0E-06 2.E-01 1.E-01 4.E-01
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 1.8E+01 pg/g 1.3E+05 1.3E+05 8.2E-13 2.3E-12 1.E-07 3.E-07 4.E-07 1.0E-09 1.0E-09 8.2E-13 2.3E-12 8.E-04 2.E-03 3.E-03
RM 8.5 West Total PCB TEQ 1.6E+02 pg/g 1.3E+05 1.3E+05 3.4E-11 2.1E-11 4.E-06 3.E-06 7.E-06 1.0E-09 1.0E-09 3.4E-11 2.1E-11 3.E-02 2.E-02 5.E-02
RM 8.5 West Total TEQ -- pg/g -- -- -- -- 5.E-06 3.E-06 8.E-06 -- -- -- -- 4.E-02 2.E-02 6.E-02
RM 8.5 West Pesticides
RM 8.5 West Aldrin 3.2E+01 ug/kg 1.7E+01 1.7E+01 4.9E-09 4.1E-09 8.E-08 7.E-08 2.E-07 3.0E-05 3.0E-05 4.9E-09 4.1E-09 2.E-04 1.E-04 3.E-04
RM 8.5 West Dieldrin 3.9E+01 ug/kg 1.6E+01 1.6E+01 5.8E-09 4.9E-09 9.E-08 8.E-08 2.E-07 5.0E-05 5.0E-05 5.8E-09 4.9E-09 1.E-04 1.E-04 2.E-04
RM 8.5 West Total DDT 1.7E+01 ug/kg 3.4E-01 3.4E-01 7.8E-10 2.2E-09 3.E-10 7.E-10 1.E-09 5.0E-04 5.0E-04 7.8E-10 2.2E-09 2.E-06 4.E-06 6.E-06
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-05
RM 8.5 East Metals
RM 8.5 East Arsenic 9.0E+00 mg/kg 1.5E+00 1.5E+00 4.1E-07 1.2E-06 6.E-07 2.E-06 2.E-06 3.0E-04 3.0E-04 4.1E-07 1.2E-06 1.E-03 4.E-03 5.E-03
RM 8.5 East Lead 2.8E+01 mg/kg NL NL 0.0E+00 3.5E-06 NL NL -- NL NL 0.0E+00 3.5E-06 NL NL --
RM 8.5 East Mercury 1.8E-01 mg/kg -- -- 0.0E+00 2.3E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.3E-08 0.E+00 8.E-05 8.E-05
RM 8.5 East Thallium 9.0E+00 mg/kg -- -- 0.0E+00 1.1E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-06 0.E+00 2.E-02 2.E-02
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 3.1E+01 ug/kg -- -- 4.6E-09 3.9E-09 -- -- -- 3.0E-04 3.0E-04 4.6E-09 3.9E-09 2.E-05 1.E-05 3.E-05
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene 9.7E+01 ug/kg 7.3E-01 7.3E-01 1.9E-08 1.2E-08 1.E-08 9.E-09 2.E-08 -- -- 1.9E-08 1.2E-08 -- -- --
RM 8.5 East Benzo(a)pyrene 1.0E+02 ug/kg 7.3E+00 7.3E+00 2.0E-08 1.3E-08 1.E-07 9.E-08 2.E-07 -- -- 2.0E-08 1.3E-08 -- -- --
RM 8.5 East Benzo(b)fluoranthene 1.4E+02 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.7E-08 2.E-08 1.E-08 3.E-08 -- -- 2.7E-08 1.7E-08 -- -- --
RM 8.5 East Benzo(k)fluoranthene 9.8E+01 ug/kg 7.3E-02 7.3E-02 1.9E-08 1.2E-08 1.E-09 9.E-10 2.E-09 -- -- 1.9E-08 1.2E-08 -- -- --
RM 8.5 East Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 2.3E-09 1.5E-09 2.E-08 1.E-08 3.E-08 -- -- 2.3E-09 1.5E-09 -- -- --
RM 8.5 East Indeno(1,2,3-cd)pyrene 8.0E+01 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.0E-08 1.E-08 7.E-09 2.E-08 -- -- 1.6E-08 1.0E-08 -- -- --
RM 8.5 East Naphthalene 1.5E+02 ug/kg -- -- 2.9E-08 1.9E-08 -- -- -- 2.0E-02 2.0E-02 2.9E-08 1.9E-08 1.E-06 9.E-07 2.E-06
RM 8.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 9.2E+02 ug/kg 1.4E-02 1.4E-02 1.4E-07 1.2E-07 2.E-09 2.E-09 4.E-09 2.0E-02 2.0E-02 1.4E-07 1.2E-07 7.E-06 6.E-06 1.E-05
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 7.2E+01 ug/kg 2.0E+00 2.0E+00 1.5E-08 9.2E-09 3.E-08 2.E-08 5.E-08 2.0E-05 2.0E-05 1.5E-08 9.2E-09 8.E-04 5.E-04 1.E-03
RM 8.5 East Total PCB Congeners 4.6E+04 pg/g NA NA 9.7E-09 5.8E-09 NA NA -- NA NA 9.7E-09 5.8E-09 NA NA --
RM 8.5 East Total PCBs, Adjusted 4.5E+04 pg/g 2.0E+00 2.0E+00 9.4E-09 5.7E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 9.4E-09 5.7E-09 5.E-04 3.E-04 8.E-04
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
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Dermal 
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HQ from 
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EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 9.4E-01 pg/g 1.3E+05 1.3E+05 4.3E-14 1.2E-13 6.E-09 2.E-08 2.E-08 1.0E-09 1.0E-09 4.3E-14 1.2E-13 4.E-05 1.E-04 2.E-04
RM 8.5 East Total PCB TEQ 5.9E-01 pg/g 1.3E+05 1.3E+05 1.3E-13 7.5E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 1.3E-13 7.5E-14 1.E-04 8.E-05 2.E-04
RM 8.5 East Total TEQ -- pg/g -- -- -- -- 2.E-08 3.E-08 5.E-08 -- -- -- -- 2.E-04 2.E-04 4.E-04
RM 8.5 East Pesticides
RM 8.5 East Aldrin 4.1E-02 ug/kg 1.7E+01 1.7E+01 6.2E-12 5.2E-12 1.E-10 9.E-11 2.E-10 3.0E-05 3.0E-05 6.2E-12 5.2E-12 2.E-07 2.E-07 4.E-07
RM 8.5 East Dieldrin 4.4E-01 ug/kg 1.6E+01 1.6E+01 6.6E-11 5.6E-11 1.E-09 9.E-10 2.E-09 5.0E-05 5.0E-05 6.6E-11 5.6E-11 1.E-06 1.E-06 2.E-06
RM 8.5 East Total DDT 2.3E+00 ug/kg 3.4E-01 3.4E-01 1.0E-10 2.9E-10 4.E-11 1.E-10 1.E-10 5.0E-04 5.0E-04 1.0E-10 2.9E-10 2.E-07 6.E-07 8.E-07
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-06
RM 9 West Metals
RM 9 West Arsenic 5.0E+00 mg/kg 1.5E+00 1.5E+00 2.2E-07 6.3E-07 3.E-07 9.E-07 1.E-06 3.0E-04 3.0E-04 2.2E-07 6.3E-07 7.E-04 2.E-03 3.E-03
RM 9 West Lead 9.7E+01 mg/kg NL NL 0.0E+00 1.2E-05 NL NL -- NL NL 0.0E+00 1.2E-05 NL NL --
RM 9 West Mercury 2.3E-01 mg/kg -- -- 0.0E+00 3.0E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.0E-08 0.E+00 1.E-04 1.E-04
RM 9 West Thallium 1.5E+01 mg/kg -- -- 0.0E+00 1.9E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.9E-06 0.E+00 3.E-02 3.E-02
RM 9 West Butyltins
RM 9 West Tributyltin ion 1.7E+01 ug/kg -- -- 2.5E-09 2.1E-09 -- -- -- 3.0E-04 3.0E-04 2.5E-09 2.1E-09 8.E-06 7.E-06 2.E-05
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene 3.2E+02 ug/kg 7.3E-01 7.3E-01 6.2E-08 4.0E-08 5.E-08 3.E-08 7.E-08 -- -- 6.2E-08 4.0E-08 -- -- --
RM 9 West Benzo(a)pyrene 1.9E+02 ug/kg 7.3E+00 7.3E+00 3.8E-08 2.4E-08 3.E-07 2.E-07 5.E-07 -- -- 3.8E-08 2.4E-08 -- -- --
RM 9 West Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 6.0E-08 3.9E-08 4.E-08 3.E-08 7.E-08 -- -- 6.0E-08 3.9E-08 -- -- --
RM 9 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 2.2E-08 1.5E-08 2.E-09 1.E-09 3.E-09 -- -- 2.2E-08 1.5E-08 -- -- --
RM 9 West Dibenzo(a,h)anthracene 4.8E+01 ug/kg 7.3E+00 7.3E+00 9.4E-09 6.1E-09 7.E-08 4.E-08 1.E-07 -- -- 9.4E-09 6.1E-09 -- -- --
RM 9 West Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.5E-08 2.E-08 1.E-08 3.E-08 -- -- 2.3E-08 1.5E-08 -- -- --
RM 9 West Naphthalene 2.5E+01 ug/kg -- -- 4.9E-09 3.2E-09 -- -- -- 2.0E-02 2.0E-02 4.9E-09 3.2E-09 2.E-07 2.E-07 4.E-07
RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-07 3.E-07 7.E-07 -- -- -- -- -- -- --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 4.4E+02 ug/kg 1.4E-02 1.4E-02 6.7E-08 5.6E-08 9.E-10 8.E-10 2.E-09 2.0E-02 2.0E-02 6.7E-08 5.6E-08 3.E-06 3.E-06 6.E-06
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 1.3E+03 ug/kg 2.0E+00 2.0E+00 2.7E-07 1.6E-07 5.E-07 3.E-07 9.E-07 2.0E-05 2.0E-05 2.7E-07 1.6E-07 1.E-02 8.E-03 2.E-02
RM 9 West Total PCB Congeners 1.8E+06 pg/g NA NA 3.7E-07 2.2E-07 NA NA -- NA NA 3.7E-07 2.2E-07 NA NA --
RM 9 West Total PCBs, Adjusted 1.7E+06 pg/g 2.0E+00 2.0E+00 3.5E-07 2.1E-07 7.E-07 4.E-07 1.E-06 2.0E-05 2.0E-05 3.5E-07 2.1E-07 2.E-02 1.E-02 3.E-02
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 6.0E+00 pg/g 1.3E+05 1.3E+05 2.7E-13 7.6E-13 4.E-08 1.E-07 1.E-07 1.0E-09 1.0E-09 2.7E-13 7.6E-13 3.E-04 8.E-04 1.E-03
RM 9 West Total PCB TEQ 3.2E+01 pg/g 1.3E+05 1.3E+05 6.8E-12 4.1E-12 9.E-07 5.E-07 1.E-06 1.0E-09 1.0E-09 6.8E-12 4.1E-12 7.E-03 4.E-03 1.E-02
RM 9 West Total TEQ -- pg/g -- -- -- -- 9.E-07 6.E-07 2.E-06 -- -- -- -- 7.E-03 5.E-03 1.E-02
RM 9 West Pesticides
RM 9 West Aldrin 1.4E+00 ug/kg 1.7E+01 1.7E+01 2.1E-10 1.8E-10 4.E-09 3.E-09 7.E-09 3.0E-05 3.0E-05 2.1E-10 1.8E-10 7.E-06 6.E-06 1.E-05
RM 9 West Dieldrin 6.3E-01 ug/kg 1.6E+01 1.6E+01 9.5E-11 8.0E-11 2.E-09 1.E-09 3.E-09 5.0E-05 5.0E-05 9.5E-11 8.0E-11 2.E-06 2.E-06 3.E-06
RM 9 West Total DDT 9.9E+00 ug/kg 3.4E-01 3.4E-01 4.5E-10 1.3E-09 2.E-10 4.E-10 6.E-10 5.0E-04 5.0E-04 4.5E-10 1.3E-09 9.E-07 3.E-06 3.E-06
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9 West Conventionals
RM 9 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-06
RM 9 East Metals
RM 9 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 2.2E-07 6.1E-07 3.E-07 9.E-07 1.E-06 3.0E-04 3.0E-04 2.2E-07 6.1E-07 7.E-04 2.E-03 3.E-03
RM 9 East Lead 3.5E+01 mg/kg NL NL 0.0E+00 4.4E-06 NL NL -- NL NL 0.0E+00 4.4E-06 NL NL --
RM 9 East Mercury 6.1E-02 mg/kg -- -- 0.0E+00 7.8E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.8E-09 0.E+00 3.E-05 3.E-05
RM 9 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 2.7E-09 1.8E-09 2.E-09 1.E-09 3.E-09 -- -- 2.7E-09 1.8E-09 -- -- --
RM 9 East Benzo(a)pyrene 1.7E+01 ug/kg 7.3E+00 7.3E+00 3.4E-09 2.2E-09 3.E-08 2.E-08 4.E-08 -- -- 3.4E-09 2.2E-09 -- -- --
RM 9 East Benzo(b)fluoranthene 2.4E+01 ug/kg 7.3E-01 7.3E-01 4.7E-09 3.0E-09 3.E-09 2.E-09 6.E-09 -- -- 4.7E-09 3.0E-09 -- -- --
RM 9 East Benzo(k)fluoranthene 1.1E+01 ug/kg 7.3E-02 7.3E-02 2.1E-09 1.3E-09 2.E-10 1.E-10 2.E-10 -- -- 2.1E-09 1.3E-09 -- -- --
RM 9 East Dibenzo(a,h)anthracene 2.9E+00 ug/kg 7.3E+00 7.3E+00 5.7E-10 3.7E-10 4.E-09 3.E-09 7.E-09 -- -- 5.7E-10 3.7E-10 -- -- --
RM 9 East Indeno(1,2,3-cd)pyrene 1.4E+01 ug/kg 7.3E-01 7.3E-01 2.8E-09 1.8E-09 2.E-09 1.E-09 3.E-09 -- -- 2.8E-09 1.8E-09 -- -- --
RM 9 East Naphthalene 8.9E+00 ug/kg -- -- 1.7E-09 1.1E-09 -- -- -- 2.0E-02 2.0E-02 1.7E-09 1.1E-09 9.E-08 6.E-08 1.E-07
RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 2.E-08 6.E-08 -- -- -- -- -- -- --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 1.5E+03 ug/kg 1.4E-02 1.4E-02 2.3E-07 1.9E-07 3.E-09 3.E-09 6.E-09 2.0E-02 2.0E-02 2.3E-07 1.9E-07 1.E-05 9.E-06 2.E-05
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 1.0E+02 ug/kg 2.0E+00 2.0E+00 2.1E-08 1.3E-08 4.E-08 3.E-08 7.E-08 2.0E-05 2.0E-05 2.1E-08 1.3E-08 1.E-03 6.E-04 2.E-03
RM 9 East Total PCB Congeners 1.1E+05 pg/g NA NA 2.3E-08 1.4E-08 NA NA -- NA NA 2.3E-08 1.4E-08 NA NA --
RM 9 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 2.2E-08 1.3E-08 4.E-08 3.E-08 7.E-08 2.0E-05 2.0E-05 2.2E-08 1.3E-08 1.E-03 7.E-04 2.E-03
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.3E+05 9.8E-15 2.7E-14 1.E-09 4.E-09 5.E-09 1.0E-09 1.0E-09 9.8E-15 2.7E-14 1.E-05 3.E-05 4.E-05
RM 9 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 1.3E-13 8.0E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 1.3E-13 8.0E-14 1.E-04 8.E-05 2.E-04
RM 9 East Total TEQ -- pg/g -- -- -- -- 2.E-08 1.E-08 3.E-08 -- -- -- -- 1.E-04 1.E-04 3.E-04
RM 9 East Pesticides
RM 9 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 9 East Dieldrin 2.6E-01 ug/kg 1.6E+01 1.6E+01 3.9E-11 3.3E-11 6.E-10 5.E-10 1.E-09 5.0E-05 5.0E-05 3.9E-11 3.3E-11 8.E-07 7.E-07 1.E-06
RM 9 East Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 8.8E-11 2.5E-10 3.E-11 8.E-11 1.E-10 5.0E-04 5.0E-04 8.8E-11 2.5E-10 2.E-07 5.E-07 7.E-07
RM 9 East Conventionals
RM 9 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 9.5 West Metals
RM 9.5 West Arsenic 4.5E+00 mg/kg 1.5E+00 1.5E+00 2.0E-07 5.7E-07 3.E-07 9.E-07 1.E-06 3.0E-04 3.0E-04 2.0E-07 5.7E-07 7.E-04 2.E-03 3.E-03
RM 9.5 West Lead 3.7E+01 mg/kg NL NL 0.0E+00 4.7E-06 NL NL -- NL NL 0.0E+00 4.7E-06 NL NL --
RM 9.5 West Mercury 7.5E-02 mg/kg -- -- 0.0E+00 9.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.5E-09 0.E+00 3.E-05 3.E-05
RM 9.5 West Thallium 1.0E-01 mg/kg -- -- 0.0E+00 1.3E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-08 0.E+00 2.E-04 2.E-04
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 1.0E+01 ug/kg -- -- 1.5E-09 1.3E-09 -- -- -- 3.0E-04 3.0E-04 1.5E-09 1.3E-09 5.E-06 4.E-06 9.E-06
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 5.0E-08 3.3E-08 4.E-08 2.E-08 6.E-08 -- -- 5.0E-08 3.3E-08 -- -- --
RM 9.5 West Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 7.1E-08 4.6E-08 5.E-07 3.E-07 8.E-07 -- -- 7.1E-08 4.6E-08 -- -- --
RM 9.5 West Benzo(b)fluoranthene 5.3E+02 ug/kg 7.3E-01 7.3E-01 1.0E-07 6.7E-08 8.E-08 5.E-08 1.E-07 -- -- 1.0E-07 6.7E-08 -- -- --
RM 9.5 West Benzo(k)fluoranthene 2.4E+02 ug/kg 7.3E-02 7.3E-02 4.6E-08 3.0E-08 3.E-09 2.E-09 6.E-09 -- -- 4.6E-08 3.0E-08 -- -- --
RM 9.5 West Dibenzo(a,h)anthracene 9.1E+01 ug/kg 7.3E+00 7.3E+00 1.8E-08 1.2E-08 1.E-07 8.E-08 2.E-07 -- -- 1.8E-08 1.2E-08 -- -- --
RM 9.5 West Indeno(1,2,3-cd)pyrene 3.0E+02 ug/kg 7.3E-01 7.3E-01 5.9E-08 3.8E-08 4.E-08 3.E-08 7.E-08 -- -- 5.9E-08 3.8E-08 -- -- --
RM 9.5 West Naphthalene 1.7E+02 ug/kg -- -- 3.3E-08 2.1E-08 -- -- -- 2.0E-02 2.0E-02 3.3E-08 2.1E-08 2.E-06 1.E-06 3.E-06
RM 9.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-07 5.E-07 1.E-06 -- -- -- -- -- -- --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 2.4E+03 ug/kg 1.4E-02 1.4E-02 3.6E-07 3.0E-07 5.E-09 4.E-09 9.E-09 2.0E-02 2.0E-02 3.6E-07 3.0E-07 2.E-05 2.E-05 3.E-05
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 3.0E+02 ug/kg 2.0E+00 2.0E+00 6.4E-08 3.8E-08 1.E-07 8.E-08 2.E-07 2.0E-05 2.0E-05 6.4E-08 3.8E-08 3.E-03 2.E-03 5.E-03
RM 9.5 West Total PCB Congeners 5.0E+05 pg/g NA NA 1.1E-07 6.3E-08 NA NA -- NA NA 1.1E-07 6.3E-08 NA NA --
RM 9.5 West Total PCBs, Adjusted 4.9E+05 pg/g 2.0E+00 2.0E+00 1.0E-07 6.2E-08 2.E-07 1.E-07 3.E-07 2.0E-05 2.0E-05 1.0E-07 6.2E-08 5.E-03 3.E-03 8.E-03
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 7.5E-13 2.1E-12 1.E-07 3.E-07 4.E-07 1.0E-09 1.0E-09 7.5E-13 2.1E-12 7.E-04 2.E-03 3.E-03
RM 9.5 West Total PCB TEQ 4.8E+00 pg/g 1.3E+05 1.3E+05 1.0E-12 6.1E-13 1.E-07 8.E-08 2.E-07 1.0E-09 1.0E-09 1.0E-12 6.1E-13 1.E-03 6.E-04 2.E-03
RM 9.5 West Total TEQ -- pg/g -- -- -- -- 2.E-07 4.E-07 6.E-07 -- -- -- -- 2.E-03 3.E-03 4.E-03
RM 9.5 West Pesticides
RM 9.5 West Aldrin 2.8E+00 ug/kg 1.7E+01 1.7E+01 4.2E-10 3.5E-10 7.E-09 6.E-09 1.E-08 3.0E-05 3.0E-05 4.2E-10 3.5E-10 1.E-05 1.E-05 3.E-05
RM 9.5 West Dieldrin 4.9E+00 ug/kg 1.6E+01 1.6E+01 7.3E-10 6.2E-10 1.E-08 1.E-08 2.E-08 5.0E-05 5.0E-05 7.3E-10 6.2E-10 1.E-05 1.E-05 3.E-05
RM 9.5 West Total DDT 4.5E+00 ug/kg 3.4E-01 3.4E-01 2.0E-10 5.7E-10 7.E-11 2.E-10 3.E-10 5.0E-04 5.0E-04 2.0E-10 5.7E-10 4.E-07 1.E-06 2.E-06
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-06
RM 9.5 East Metals
RM 9.5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.7E-07 4.6E-07 2.E-07 7.E-07 9.E-07 3.0E-04 3.0E-04 1.7E-07 4.6E-07 6.E-04 2.E-03 2.E-03
RM 9.5 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 2.5E-06 NL NL -- NL NL 0.0E+00 2.5E-06 NL NL --
RM 9.5 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.6E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-08 0.E+00 5.E-05 5.E-05
RM 9.5 East Thallium 1.0E-01 mg/kg -- -- 0.0E+00 1.3E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-08 0.E+00 2.E-04 2.E-04
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 3.6E+00 ug/kg -- -- 5.4E-10 4.6E-10 -- -- -- 3.0E-04 3.0E-04 5.4E-10 4.6E-10 2.E-06 2.E-06 3.E-06
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene 3.0E+01 ug/kg 7.3E-01 7.3E-01 5.9E-09 3.8E-09 4.E-09 3.E-09 7.E-09 -- -- 5.9E-09 3.8E-09 -- -- --
RM 9.5 East Benzo(a)pyrene 3.4E+01 ug/kg 7.3E+00 7.3E+00 6.8E-09 4.4E-09 5.E-08 3.E-08 8.E-08 -- -- 6.8E-09 4.4E-09 -- -- --
RM 9.5 East Benzo(b)fluoranthene 4.0E+01 ug/kg 7.3E-01 7.3E-01 7.8E-09 5.1E-09 6.E-09 4.E-09 9.E-09 -- -- 7.8E-09 5.1E-09 -- -- --
RM 9.5 East Benzo(k)fluoranthene 2.4E+01 ug/kg 7.3E-02 7.3E-02 4.7E-09 3.0E-09 3.E-10 2.E-10 6.E-10 -- -- 4.7E-09 3.0E-09 -- -- --
RM 9.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 1.8E-09 1.2E-09 1.E-08 8.E-09 2.E-08 -- -- 1.8E-09 1.2E-09 -- -- --
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 East Indeno(1,2,3-cd)pyrene 2.7E+01 ug/kg 7.3E-01 7.3E-01 5.4E-09 3.5E-09 4.E-09 3.E-09 6.E-09 -- -- 5.4E-09 3.5E-09 -- -- --
RM 9.5 East Naphthalene 4.8E+00 ug/kg -- -- 9.5E-10 6.1E-10 -- -- -- 2.0E-02 2.0E-02 9.5E-10 6.1E-10 5.E-08 3.E-08 8.E-08
RM 9.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-08 5.E-08 1.E-07 -- -- -- -- -- -- --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 2.6E+02 ug/kg 1.4E-02 1.4E-02 3.9E-08 3.3E-08 5.E-10 5.E-10 1.E-09 2.0E-02 2.0E-02 3.9E-08 3.3E-08 2.E-06 2.E-06 4.E-06
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 5.6E+01 ug/kg 2.0E+00 2.0E+00 1.2E-08 7.1E-09 2.E-08 1.E-08 4.E-08 2.0E-05 2.0E-05 1.2E-08 7.1E-09 6.E-04 4.E-04 1.E-03
RM 9.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 2.7E-09 1.6E-09 NA NA -- NA NA 2.7E-09 1.6E-09 NA NA --
RM 9.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 2.6E-09 1.6E-09 5.E-09 3.E-09 8.E-09 2.0E-05 2.0E-05 2.6E-09 1.6E-09 1.E-04 8.E-05 2.E-04
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 5.2E-14 1.5E-13 7.E-09 2.E-08 3.E-08 1.0E-09 1.0E-09 5.2E-14 1.5E-13 5.E-05 1.E-04 2.E-04
RM 9.5 East Total PCB TEQ 3.3E-01 pg/g 1.3E+05 1.3E+05 6.9E-14 4.2E-14 9.E-09 5.E-09 1.E-08 1.0E-09 1.0E-09 6.9E-14 4.2E-14 7.E-05 4.E-05 1.E-04
RM 9.5 East Total TEQ -- pg/g -- -- -- -- 2.E-08 2.E-08 4.E-08 -- -- -- -- 1.E-04 2.E-04 3.E-04
RM 9.5 East Pesticides
RM 9.5 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 7.1E-11 6.0E-11 1.E-09 1.E-09 2.E-09 3.0E-05 3.0E-05 7.1E-11 6.0E-11 2.E-06 2.E-06 4.E-06
RM 9.5 East Dieldrin 4.3E-02 ug/kg 1.6E+01 1.6E+01 6.5E-12 5.5E-12 1.E-10 9.E-11 2.E-10 5.0E-05 5.0E-05 6.5E-12 5.5E-12 1.E-07 1.E-07 2.E-07
RM 9.5 East Total DDT 1.6E+00 ug/kg 3.4E-01 3.4E-01 7.0E-11 2.0E-10 2.E-11 7.E-11 9.E-11 5.0E-04 5.0E-04 7.0E-11 2.0E-10 1.E-07 4.E-07 5.E-07
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 10 West Metals
RM 10 West Arsenic 2.9E+01 mg/kg 1.5E+00 1.5E+00 1.3E-06 3.7E-06 2.E-06 6.E-06 7.E-06 3.0E-04 3.0E-04 1.3E-06 3.7E-06 4.E-03 1.E-02 2.E-02
RM 10 West Lead 1.3E+02 mg/kg NL NL 0.0E+00 1.6E-05 NL NL -- NL NL 0.0E+00 1.6E-05 NL NL --
RM 10 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.4E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-08 0.E+00 5.E-05 5.E-05
RM 10 West Thallium 1.1E-01 mg/kg -- -- 0.0E+00 1.4E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.4E-08 0.E+00 2.E-04 2.E-04
RM 10 West Butyltins
RM 10 West Tributyltin ion 3.4E+00 ug/kg -- -- 5.1E-10 4.3E-10 -- -- -- 3.0E-04 3.0E-04 5.1E-10 4.3E-10 2.E-06 1.E-06 3.E-06
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene 3.2E+02 ug/kg 7.3E-01 7.3E-01 6.3E-08 4.1E-08 5.E-08 3.E-08 8.E-08 -- -- 6.3E-08 4.1E-08 -- -- --
RM 10 West Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 6.7E-08 4.3E-08 5.E-07 3.E-07 8.E-07 -- -- 6.7E-08 4.3E-08 -- -- --
RM 10 West Benzo(b)fluoranthene 4.3E+02 ug/kg 7.3E-01 7.3E-01 8.5E-08 5.5E-08 6.E-08 4.E-08 1.E-07 -- -- 8.5E-08 5.5E-08 -- -- --
RM 10 West Benzo(k)fluoranthene 1.8E+02 ug/kg 7.3E-02 7.3E-02 3.6E-08 2.3E-08 3.E-09 2.E-09 4.E-09 -- -- 3.6E-08 2.3E-08 -- -- --
RM 10 West Dibenzo(a,h)anthracene 7.5E+01 ug/kg 7.3E+00 7.3E+00 1.5E-08 9.5E-09 1.E-07 7.E-08 2.E-07 -- -- 1.5E-08 9.5E-09 -- -- --
RM 10 West Indeno(1,2,3-cd)pyrene 3.0E+02 ug/kg 7.3E-01 7.3E-01 6.0E-08 3.9E-08 4.E-08 3.E-08 7.E-08 -- -- 6.0E-08 3.9E-08 -- -- --
RM 10 West Naphthalene 5.9E+01 ug/kg -- -- 1.2E-08 7.4E-09 -- -- -- 2.0E-02 2.0E-02 1.2E-08 7.4E-09 6.E-07 4.E-07 9.E-07
RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-07 5.E-07 1.E-06 -- -- -- -- -- -- --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 2.8E-08 2.3E-08 4.E-10 3.E-10 7.E-10 2.0E-02 2.0E-02 2.8E-08 2.3E-08 1.E-06 1.E-06 3.E-06
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 4.4E+02 ug/kg 2.0E+00 2.0E+00 9.4E-08 5.6E-08 2.E-07 1.E-07 3.E-07 2.0E-05 2.0E-05 9.4E-08 5.6E-08 5.E-03 3.E-03 8.E-03
RM 10 West Total PCB Congeners 3.4E+05 pg/g NA NA 7.1E-08 4.3E-08 NA NA -- NA NA 7.1E-08 4.3E-08 NA NA --
RM 10 West Total PCBs, Adjusted 3.3E+05 pg/g 2.0E+00 2.0E+00 6.9E-08 4.2E-08 1.E-07 8.E-08 2.E-07 2.0E-05 2.0E-05 6.9E-08 4.2E-08 3.E-03 2.E-03 6.E-03
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 9.9E+00 pg/g 1.3E+05 1.3E+05 4.5E-13 1.3E-12 6.E-08 2.E-07 2.E-07 1.0E-09 1.0E-09 4.5E-13 1.3E-12 4.E-04 1.E-03 2.E-03
RM 10 West Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 6.3E-13 3.8E-13 8.E-08 5.E-08 1.E-07 1.0E-09 1.0E-09 6.3E-13 3.8E-13 6.E-04 4.E-04 1.E-03
RM 10 West Total TEQ -- pg/g -- -- -- -- 1.E-07 2.E-07 4.E-07 -- -- -- -- 1.E-03 2.E-03 3.E-03
RM 10 West Pesticides
RM 10 West Aldrin 5.0E-01 ug/kg 1.7E+01 1.7E+01 7.6E-11 6.4E-11 1.E-09 1.E-09 2.E-09 3.0E-05 3.0E-05 7.6E-11 6.4E-11 3.E-06 2.E-06 5.E-06
RM 10 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10 West Total DDT 6.7E+00 ug/kg 3.4E-01 3.4E-01 3.0E-10 8.5E-10 1.E-10 3.E-10 4.E-10 5.0E-04 5.0E-04 3.0E-10 8.5E-10 6.E-07 2.E-06 2.E-06
RM 10 West Conventionals
RM 10 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-06
RM 10 East Metals
RM 10 East Arsenic 3.5E+00 mg/kg 1.5E+00 1.5E+00 1.6E-07 4.5E-07 2.E-07 7.E-07 9.E-07 3.0E-04 3.0E-04 1.6E-07 4.5E-07 5.E-04 1.E-03 2.E-03
RM 10 East Lead 2.1E+01 mg/kg NL NL 0.0E+00 2.7E-06 NL NL -- NL NL 0.0E+00 2.7E-06 NL NL --
RM 10 East Mercury 9.0E-02 mg/kg -- -- 0.0E+00 1.1E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-08 0.E+00 4.E-05 4.E-05
RM 10 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene 2.7E+02 ug/kg 7.3E-01 7.3E-01 5.4E-08 3.5E-08 4.E-08 3.E-08 6.E-08 -- -- 5.4E-08 3.5E-08 -- -- --
RM 10 East Benzo(a)pyrene 3.5E+02 ug/kg 7.3E+00 7.3E+00 6.9E-08 4.5E-08 5.E-07 3.E-07 8.E-07 -- -- 6.9E-08 4.5E-08 -- -- --
RM 10 East Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 7.9E-08 5.1E-08 6.E-08 4.E-08 1.E-07 -- -- 7.9E-08 5.1E-08 -- -- --
RM 10 East Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 2.0E-08 1.3E-08 1.E-09 1.E-09 2.E-09 -- -- 2.0E-08 1.3E-08 -- -- --
RM 10 East Dibenzo(a,h)anthracene 5.2E+01 ug/kg 7.3E+00 7.3E+00 1.0E-08 6.6E-09 7.E-08 5.E-08 1.E-07 -- -- 1.0E-08 6.6E-09 -- -- --
RM 10 East Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 5.4E-08 3.5E-08 4.E-08 3.E-08 7.E-08 -- -- 5.4E-08 3.5E-08 -- -- --
RM 10 East Naphthalene 2.2E+01 ug/kg -- -- 4.4E-09 2.8E-09 -- -- -- 2.0E-02 2.0E-02 4.4E-09 2.8E-09 2.E-07 1.E-07 4.E-07
RM 10 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-07 5.E-07 1.E-06 -- -- -- -- -- -- --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.9E+02 ug/kg 1.4E-02 1.4E-02 2.9E-08 2.4E-08 4.E-10 3.E-10 7.E-10 2.0E-02 2.0E-02 2.9E-08 2.4E-08 1.E-06 1.E-06 3.E-06
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 4.8E+01 ug/kg 2.0E+00 2.0E+00 1.0E-08 6.1E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 1.0E-08 6.1E-09 5.E-04 3.E-04 8.E-04
RM 10 East Total PCB Congeners 3.8E+04 pg/g NA NA 8.1E-09 4.9E-09 NA NA -- NA NA 8.1E-09 4.9E-09 NA NA --
RM 10 East Total PCBs, Adjusted 3.7E+04 pg/g 2.0E+00 2.0E+00 7.8E-09 4.7E-09 2.E-08 9.E-09 2.E-08 2.0E-05 2.0E-05 7.8E-09 4.7E-09 4.E-04 2.E-04 6.E-04
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 1.3E+05 2.5E-14 6.9E-14 3.E-09 9.E-09 1.E-08 1.0E-09 1.0E-09 2.5E-14 6.9E-14 2.E-05 7.E-05 9.E-05
RM 10 East Total PCB TEQ 8.0E-01 pg/g 1.3E+05 1.3E+05 1.7E-13 1.0E-13 2.E-08 1.E-08 4.E-08 1.0E-09 1.0E-09 1.7E-13 1.0E-13 2.E-04 1.E-04 3.E-04
RM 10 East Total TEQ -- pg/g -- -- -- -- 3.E-08 2.E-08 5.E-08 -- -- -- -- 2.E-04 2.E-04 4.E-04
RM 10 East Pesticides
RM 10 East Aldrin 8.3E-02 ug/kg 1.7E+01 1.7E+01 1.3E-11 1.1E-11 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 1.3E-11 1.1E-11 4.E-07 4.E-07 8.E-07
RM 10 East Dieldrin 9.4E-02 ug/kg 1.6E+01 1.6E+01 1.4E-11 1.2E-11 2.E-10 2.E-10 4.E-10 5.0E-05 5.0E-05 1.4E-11 1.2E-11 3.E-07 2.E-07 5.E-07
RM 10 East Total DDT 7.7E-01 ug/kg 3.4E-01 3.4E-01 3.5E-11 9.8E-11 1.E-11 3.E-11 5.E-11 5.0E-04 5.0E-04 3.5E-11 9.8E-11 7.E-08 2.E-07 3.E-07
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 East Conventionals
RM 10 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 10.5 West Metals
RM 10.5 West Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 2.1E-07 6.0E-07 3.E-07 9.E-07 1.E-06 3.0E-04 3.0E-04 2.1E-07 6.0E-07 7.E-04 2.E-03 3.E-03
RM 10.5 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.8E-06 NL NL -- NL NL 0.0E+00 1.8E-06 NL NL --
RM 10.5 West Mercury 7.7E-02 mg/kg -- -- 0.0E+00 9.8E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.8E-09 0.E+00 3.E-05 3.E-05
RM 10.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene 6.1E+01 ug/kg 7.3E-01 7.3E-01 1.2E-08 7.7E-09 9.E-09 6.E-09 1.E-08 -- -- 1.2E-08 7.7E-09 -- -- --
RM 10.5 West Benzo(a)pyrene 4.8E+01 ug/kg 7.3E+00 7.3E+00 9.4E-09 6.1E-09 7.E-08 4.E-08 1.E-07 -- -- 9.4E-09 6.1E-09 -- -- --
RM 10.5 West Benzo(b)fluoranthene 6.8E+01 ug/kg 7.3E-01 7.3E-01 1.3E-08 8.6E-09 1.E-08 6.E-09 2.E-08 -- -- 1.3E-08 8.6E-09 -- -- --
RM 10.5 West Benzo(k)fluoranthene 2.0E+01 ug/kg 7.3E-02 7.3E-02 4.0E-09 2.6E-09 3.E-10 2.E-10 5.E-10 -- -- 4.0E-09 2.6E-09 -- -- --
RM 10.5 West Dibenzo(a,h)anthracene 7.9E+00 ug/kg 7.3E+00 7.3E+00 1.6E-09 1.0E-09 1.E-08 7.E-09 2.E-08 -- -- 1.6E-09 1.0E-09 -- -- --
RM 10.5 West Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 7.3E-01 7.3E-09 4.8E-09 5.E-09 3.E-09 9.E-09 -- -- 7.3E-09 4.8E-09 -- -- --
RM 10.5 West Naphthalene 2.6E+02 ug/kg -- -- 5.1E-08 3.3E-08 -- -- -- 2.0E-02 2.0E-02 5.1E-08 3.3E-08 3.E-06 2.E-06 4.E-06
RM 10.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 7.E-08 2.E-07 -- -- -- -- -- -- --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 2.5E+02 ug/kg 1.4E-02 1.4E-02 3.7E-08 3.1E-08 5.E-10 4.E-10 1.E-09 2.0E-02 2.0E-02 3.7E-08 3.1E-08 2.E-06 2.E-06 3.E-06
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.9E+01 ug/kg 2.0E+00 2.0E+00 8.2E-09 5.0E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 8.2E-09 5.0E-09 4.E-04 2.E-04 7.E-04
RM 10.5 West Total PCB Congeners 3.1E+04 pg/g NA NA 6.5E-09 3.9E-09 NA NA -- NA NA 6.5E-09 3.9E-09 NA NA --
RM 10.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 6.1E-09 3.7E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 6.1E-09 3.7E-09 3.E-04 2.E-04 5.E-04
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 1.5E-13 8.8E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 1.5E-13 8.8E-14 1.E-04 9.E-05 2.E-04
RM 10.5 West Total TEQ -- pg/g -- -- -- -- 2.E-08 1.E-08 3.E-08 -- -- -- -- 1.E-04 9.E-05 2.E-04
RM 10.5 West Pesticides
RM 10.5 West Aldrin 9.3E-01 ug/kg 1.7E+01 1.7E+01 1.4E-10 1.2E-10 2.E-09 2.E-09 4.E-09 3.0E-05 3.0E-05 1.4E-10 1.2E-10 5.E-06 4.E-06 9.E-06
RM 10.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 West Total DDT 2.7E+00 ug/kg 3.4E-01 3.4E-01 1.2E-10 3.4E-10 4.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 1.2E-10 3.4E-10 2.E-07 7.E-07 9.E-07
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 10.5 East Metals
RM 10.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 1.5E-07 4.2E-07 2.E-07 6.E-07 9.E-07 3.0E-04 3.0E-04 1.5E-07 4.2E-07 5.E-04 1.E-03 2.E-03
RM 10.5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.7E-06 NL NL -- NL NL 0.0E+00 1.7E-06 NL NL --
RM 10.5 East Mercury 7.4E-02 mg/kg -- -- 0.0E+00 9.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.4E-09 0.E+00 3.E-05 3.E-05
RM 10.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene 1.0E+02 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.3E-08 1.E-08 9.E-09 2.E-08 -- -- 2.0E-08 1.3E-08 -- -- --
RM 10.5 East Benzo(a)pyrene 7.1E+01 ug/kg 7.3E+00 7.3E+00 1.4E-08 9.0E-09 1.E-07 7.E-08 2.E-07 -- -- 1.4E-08 9.0E-09 -- -- --
RM 10.5 East Benzo(b)fluoranthene 1.1E+02 ug/kg 7.3E-01 7.3E-01 2.2E-08 1.4E-08 2.E-08 1.E-08 3.E-08 -- -- 2.2E-08 1.4E-08 -- -- --
RM 10.5 East Benzo(k)fluoranthene 7.2E+01 ug/kg 7.3E-02 7.3E-02 1.4E-08 9.1E-09 1.E-09 7.E-10 2.E-09 -- -- 1.4E-08 9.1E-09 -- -- --
RM 10.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 1.8E-09 1.2E-09 1.E-08 9.E-09 2.E-08 -- -- 1.8E-09 1.2E-09 -- -- --
RM 10.5 East Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 9.2E-09 5.9E-09 7.E-09 4.E-09 1.E-08 -- -- 9.2E-09 5.9E-09 -- -- --
RM 10.5 East Naphthalene 5.2E+00 ug/kg -- -- 1.0E-09 6.6E-10 -- -- -- 2.0E-02 2.0E-02 1.0E-09 6.6E-10 5.E-08 3.E-08 8.E-08
RM 10.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 1.7E-08 1.4E-08 2.E-10 2.E-10 4.E-10 2.0E-02 2.0E-02 1.7E-08 1.4E-08 8.E-07 7.E-07 2.E-06
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 1.5E+02 ug/kg 2.0E+00 2.0E+00 3.3E-08 2.0E-08 7.E-08 4.E-08 1.E-07 2.0E-05 2.0E-05 3.3E-08 2.0E-08 2.E-03 1.E-03 3.E-03
RM 10.5 East Total PCB Congeners 4.2E+04 pg/g NA NA 8.9E-09 5.3E-09 NA NA -- NA NA 8.9E-09 5.3E-09 NA NA --
RM 10.5 East Total PCBs, Adjusted 4.1E+04 pg/g 2.0E+00 2.0E+00 8.7E-09 5.2E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 8.7E-09 5.2E-09 4.E-04 3.E-04 7.E-04
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 East Total PCB TEQ 3.9E-01 pg/g 1.3E+05 1.3E+05 8.2E-14 4.9E-14 1.E-08 6.E-09 2.E-08 1.0E-09 1.0E-09 8.2E-14 4.9E-14 8.E-05 5.E-05 1.E-04
RM 10.5 East Total TEQ -- pg/g -- -- -- -- 1.E-08 6.E-09 2.E-08 -- -- -- -- 8.E-05 5.E-05 1.E-04
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 10.5 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 East Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 5.5E-10 1.5E-09 2.E-10 5.E-10 7.E-10 5.0E-04 5.0E-04 5.5E-10 1.5E-09 1.E-06 3.E-06 4.E-06
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 11 West Metals
RM 11 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 1.6E-07 4.6E-07 2.E-07 7.E-07 9.E-07 3.0E-04 3.0E-04 1.6E-07 4.6E-07 5.E-04 2.E-03 2.E-03
RM 11 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 2.1E-06 NL NL -- NL NL 0.0E+00 2.1E-06 NL NL --
RM 11 West Mercury 6.9E-02 mg/kg -- -- 0.0E+00 8.7E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.7E-09 0.E+00 3.E-05 3.E-05
RM 11 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene 2.0E+02 ug/kg 7.3E-01 7.3E-01 3.9E-08 2.5E-08 3.E-08 2.E-08 5.E-08 -- -- 3.9E-08 2.5E-08 -- -- --
RM 11 West Benzo(a)pyrene 2.2E+02 ug/kg 7.3E+00 7.3E+00 4.3E-08 2.8E-08 3.E-07 2.E-07 5.E-07 -- -- 4.3E-08 2.8E-08 -- -- --
RM 11 West Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.3E-08 1.E-08 9.E-09 2.E-08 -- -- 2.0E-08 1.3E-08 -- -- --
RM 11 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 2.1E-08 1.3E-08 2.E-09 1.E-09 2.E-09 -- -- 2.1E-08 1.3E-08 -- -- --
RM 11 West Dibenzo(a,h)anthracene 2.7E+01 ug/kg 7.3E+00 7.3E+00 5.3E-09 3.4E-09 4.E-08 2.E-08 6.E-08 -- -- 5.3E-09 3.4E-09 -- -- --
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 West Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.5E-08 2.E-08 1.E-08 3.E-08 -- -- 2.3E-08 1.5E-08 -- -- --
RM 11 West Naphthalene 3.2E+02 ug/kg -- -- 6.3E-08 4.1E-08 -- -- -- 2.0E-02 2.0E-02 6.3E-08 4.1E-08 3.E-06 2.E-06 5.E-06
RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-07 3.E-07 7.E-07 -- -- -- -- -- -- --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 1.0E+03 ug/kg 1.4E-02 1.4E-02 1.6E-07 1.3E-07 2.E-09 2.E-09 4.E-09 2.0E-02 2.0E-02 1.6E-07 1.3E-07 8.E-06 7.E-06 1.E-05
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 3.5E+01 ug/kg 2.0E+00 2.0E+00 7.3E-09 4.4E-09 1.E-08 9.E-09 2.E-08 2.0E-05 2.0E-05 7.3E-09 4.4E-09 4.E-04 2.E-04 6.E-04
RM 11 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 11 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 West Dieldrin 2.5E+00 ug/kg 1.6E+01 1.6E+01 3.8E-10 3.2E-10 6.E-09 5.E-09 1.E-08 5.0E-05 5.0E-05 3.8E-10 3.2E-10 8.E-06 6.E-06 1.E-05
RM 11 West Total DDT 2.1E+00 ug/kg 3.4E-01 3.4E-01 9.5E-11 2.7E-10 3.E-11 9.E-11 1.E-10 5.0E-04 5.0E-04 9.5E-11 2.7E-10 2.E-07 5.E-07 7.E-07
RM 11 West Conventionals
RM 11 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 11 East Metals
RM 11 East Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 1.5E-07 4.1E-07 2.E-07 6.E-07 8.E-07 3.0E-04 3.0E-04 1.5E-07 4.1E-07 5.E-04 1.E-03 2.E-03
RM 11 East Lead 1.4E+02 mg/kg NL NL 0.0E+00 1.8E-05 NL NL -- NL NL 0.0E+00 1.8E-05 NL NL --
RM 11 East Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.4E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-08 0.E+00 5.E-05 5.E-05
RM 11 East Thallium 7.2E-02 mg/kg -- -- 0.0E+00 9.1E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.1E-09 0.E+00 1.E-04 1.E-04
RM 11 East Butyltins
RM 11 East Tributyltin ion 5.8E+00 ug/kg -- -- 8.8E-10 7.4E-10 -- -- -- 3.0E-04 3.0E-04 8.8E-10 7.4E-10 3.E-06 2.E-06 5.E-06
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene 1.6E+02 ug/kg 7.3E-01 7.3E-01 3.1E-08 2.0E-08 2.E-08 1.E-08 4.E-08 -- -- 3.1E-08 2.0E-08 -- -- --
RM 11 East Benzo(a)pyrene 1.2E+02 ug/kg 7.3E+00 7.3E+00 2.4E-08 1.5E-08 2.E-07 1.E-07 3.E-07 -- -- 2.4E-08 1.5E-08 -- -- --
RM 11 East Benzo(b)fluoranthene 2.5E+02 ug/kg 7.3E-01 7.3E-01 4.9E-08 3.2E-08 4.E-08 2.E-08 6.E-08 -- -- 4.9E-08 3.2E-08 -- -- --
RM 11 East Benzo(k)fluoranthene 9.4E+01 ug/kg 7.3E-02 7.3E-02 1.8E-08 1.2E-08 1.E-09 9.E-10 2.E-09 -- -- 1.8E-08 1.2E-08 -- -- --
RM 11 East Dibenzo(a,h)anthracene 2.0E+01 ug/kg 7.3E+00 7.3E+00 3.9E-09 2.5E-09 3.E-08 2.E-08 5.E-08 -- -- 3.9E-09 2.5E-09 -- -- --
RM 11 East Indeno(1,2,3-cd)pyrene 5.3E+01 ug/kg 7.3E-01 7.3E-01 1.0E-08 6.8E-09 8.E-09 5.E-09 1.E-08 -- -- 1.0E-08 6.8E-09 -- -- --
RM 11 East Naphthalene 3.0E+01 ug/kg -- -- 5.9E-09 3.8E-09 -- -- -- 2.0E-02 2.0E-02 5.9E-09 3.8E-09 3.E-07 2.E-07 5.E-07
RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-07 4.E-07 -- -- -- -- -- -- --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 2.1E-08 1.8E-08 3.E-10 2.E-10 5.E-10 2.0E-02 2.0E-02 2.1E-08 1.8E-08 1.E-06 9.E-07 2.E-06
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 3.8E+03 ug/kg 2.0E+00 2.0E+00 8.1E-07 4.9E-07 2.E-06 1.E-06 3.E-06 2.0E-05 2.0E-05 8.1E-07 4.9E-07 4.E-02 2.E-02 7.E-02
RM 11 East Total PCB Congeners 6.6E+06 pg/g NA NA 1.4E-06 8.4E-07 NA NA -- NA NA 1.4E-06 8.4E-07 NA NA --
RM 11 East Total PCBs, Adjusted 6.5E+06 pg/g 2.0E+00 2.0E+00 1.4E-06 8.3E-07 3.E-06 2.E-06 4.E-06 2.0E-05 2.0E-05 1.4E-06 8.3E-07 7.E-02 4.E-02 1.E-01
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 1.4E-13 3.8E-13 2.E-08 5.E-08 7.E-08 1.0E-09 1.0E-09 1.4E-13 3.8E-13 1.E-04 4.E-04 5.E-04
RM 11 East Total PCB TEQ 3.1E+01 pg/g 1.3E+05 1.3E+05 6.6E-12 4.0E-12 9.E-07 5.E-07 1.E-06 1.0E-09 1.0E-09 6.6E-12 4.0E-12 7.E-03 4.E-03 1.E-02
RM 11 East Total TEQ -- pg/g -- -- -- -- 9.E-07 6.E-07 1.E-06 -- -- -- -- 7.E-03 4.E-03 1.E-02
RM 11 East Pesticides
RM 11 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 11 East Total DDT 3.8E+02 ug/kg 3.4E-01 3.4E-01 1.7E-08 4.9E-08 6.E-09 2.E-08 2.E-08 5.0E-04 5.0E-04 1.7E-08 4.9E-08 3.E-05 1.E-04 1.E-04
RM 11 East Conventionals
RM 11 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-06
RM 11.5 West Metals
RM 11.5 West Arsenic 3.5E+00 mg/kg 1.5E+00 1.5E+00 1.6E-07 4.5E-07 2.E-07 7.E-07 9.E-07 3.0E-04 3.0E-04 1.6E-07 4.5E-07 5.E-04 1.E-03 2.E-03
RM 11.5 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.6E-06 NL NL -- NL NL 0.0E+00 1.6E-06 NL NL --
RM 11.5 West Mercury 3.1E-02 mg/kg -- -- 0.0E+00 3.9E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.9E-09 0.E+00 1.E-05 1.E-05
RM 11.5 West Thallium 6.1E-02 mg/kg -- -- 0.0E+00 7.8E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.8E-09 0.E+00 1.E-04 1.E-04
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene 1.6E+01 ug/kg 7.3E-01 7.3E-01 3.1E-09 2.0E-09 2.E-09 1.E-09 4.E-09 -- -- 3.1E-09 2.0E-09 -- -- --
RM 11.5 West Benzo(a)pyrene 1.8E+01 ug/kg 7.3E+00 7.3E+00 3.5E-09 2.3E-09 3.E-08 2.E-08 4.E-08 -- -- 3.5E-09 2.3E-09 -- -- --
RM 11.5 West Benzo(b)fluoranthene 1.7E+01 ug/kg 7.3E-01 7.3E-01 3.3E-09 2.2E-09 2.E-09 2.E-09 4.E-09 -- -- 3.3E-09 2.2E-09 -- -- --
RM 11.5 West Benzo(k)fluoranthene 1.4E+01 ug/kg 7.3E-02 7.3E-02 2.8E-09 1.8E-09 2.E-10 1.E-10 3.E-10 -- -- 2.8E-09 1.8E-09 -- -- --
RM 11.5 West Dibenzo(a,h)anthracene 2.9E+00 ug/kg 7.3E+00 7.3E+00 5.7E-10 3.7E-10 4.E-09 3.E-09 7.E-09 -- -- 5.7E-10 3.7E-10 -- -- --
RM 11.5 West Indeno(1,2,3-cd)pyrene 1.4E+01 ug/kg 7.3E-01 7.3E-01 2.8E-09 1.8E-09 2.E-09 1.E-09 3.E-09 -- -- 2.8E-09 1.8E-09 -- -- --
RM 11.5 West Naphthalene 6.4E+00 ug/kg -- -- 1.3E-09 8.1E-10 -- -- -- 2.0E-02 2.0E-02 1.3E-09 8.1E-10 6.E-08 4.E-08 1.E-07
RM 11.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 2.E-08 6.E-08 -- -- -- -- -- -- --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 5.2E+02 ug/kg 1.4E-02 1.4E-02 7.9E-08 6.6E-08 1.E-09 9.E-10 2.E-09 2.0E-02 2.0E-02 7.9E-08 6.6E-08 4.E-06 3.E-06 7.E-06
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 2.4E+01 ug/kg 2.0E+00 2.0E+00 5.0E-09 3.0E-09 1.E-08 6.E-09 2.E-08 2.0E-05 2.0E-05 5.0E-09 3.0E-09 3.E-04 2.E-04 4.E-04
RM 11.5 West Total PCB Congeners 6.3E+04 pg/g NA NA 1.3E-08 8.0E-09 NA NA -- NA NA 1.3E-08 8.0E-09 NA NA --
RM 11.5 West Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 1.3E-08 7.9E-09 3.E-08 2.E-08 4.E-08 2.0E-05 2.0E-05 1.3E-08 7.9E-09 7.E-04 4.E-04 1.E-03
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.8E-01 pg/g 1.3E+05 1.3E+05 8.0E-15 2.2E-14 1.E-09 3.E-09 4.E-09 1.0E-09 1.0E-09 8.0E-15 2.2E-14 8.E-06 2.E-05 3.E-05
RM 11.5 West Total PCB TEQ 2.9E-01 pg/g 1.3E+05 1.3E+05 6.2E-14 3.7E-14 8.E-09 5.E-09 1.E-08 1.0E-09 1.0E-09 6.2E-14 3.7E-14 6.E-05 4.E-05 1.E-04
RM 11.5 West Total TEQ -- pg/g -- -- -- -- 9.E-09 8.E-09 2.E-08 -- -- -- -- 7.E-05 6.E-05 1.E-04
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11.5 West Dieldrin 9.0E-02 ug/kg 1.6E+01 1.6E+01 1.4E-11 1.1E-11 2.E-10 2.E-10 4.E-10 5.0E-05 5.0E-05 1.4E-11 1.1E-11 3.E-07 2.E-07 5.E-07
RM 11.5 West Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 8.7E-11 2.5E-10 3.E-11 8.E-11 1.E-10 5.0E-04 5.0E-04 8.7E-11 2.5E-10 2.E-07 5.E-07 7.E-07
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 12 West Metals
RM 12 West Arsenic 3.9E+00 mg/kg 1.5E+00 1.5E+00 1.7E-07 4.9E-07 3.E-07 7.E-07 1.E-06 3.0E-04 3.0E-04 1.7E-07 4.9E-07 6.E-04 2.E-03 2.E-03
RM 12 West Lead 5.5E+01 mg/kg NL NL 0.0E+00 7.0E-06 NL NL -- NL NL 0.0E+00 7.0E-06 NL NL --
RM 12 West Mercury 7.4E-01 mg/kg -- -- 0.0E+00 9.4E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.4E-08 0.E+00 3.E-04 3.E-04
RM 12 West Thallium 7.8E-02 mg/kg -- -- 0.0E+00 9.9E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.9E-09 0.E+00 2.E-04 2.E-04
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene 1.2E+03 ug/kg 7.3E-01 7.3E-01 2.3E-07 1.5E-07 2.E-07 1.E-07 3.E-07 -- -- 2.3E-07 1.5E-07 -- -- --
RM 12 West Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 3.7E-07 2.4E-07 3.E-06 2.E-06 4.E-06 -- -- 3.7E-07 2.4E-07 -- -- --
RM 12 West Benzo(b)fluoranthene 1.6E+03 ug/kg 7.3E-01 7.3E-01 3.2E-07 2.1E-07 2.E-07 2.E-07 4.E-07 -- -- 3.2E-07 2.1E-07 -- -- --
RM 12 West Benzo(k)fluoranthene 5.9E+02 ug/kg 7.3E-02 7.3E-02 1.2E-07 7.6E-08 9.E-09 6.E-09 1.E-08 -- -- 1.2E-07 7.6E-08 -- -- --
RM 12 West Dibenzo(a,h)anthracene 1.5E+02 ug/kg 7.3E+00 7.3E+00 2.9E-08 1.9E-08 2.E-07 1.E-07 3.E-07 -- -- 2.9E-08 1.9E-08 -- -- --
RM 12 West Indeno(1,2,3-cd)pyrene 7.6E+02 ug/kg 7.3E-01 7.3E-01 1.5E-07 9.7E-08 1.E-07 7.E-08 2.E-07 -- -- 1.5E-07 9.7E-08 -- -- --
RM 12 West Naphthalene 1.5E+02 ug/kg -- -- 2.9E-08 1.9E-08 -- -- -- 2.0E-02 2.0E-02 2.9E-08 1.9E-08 1.E-06 9.E-07 2.E-06
RM 12 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-06 2.E-06 6.E-06 -- -- -- -- -- -- --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 1.9E+02 ug/kg 1.4E-02 1.4E-02 2.9E-08 2.4E-08 4.E-10 3.E-10 7.E-10 2.0E-02 2.0E-02 2.9E-08 2.4E-08 1.E-06 1.E-06 3.E-06
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 1.2E+02 ug/kg 2.0E+00 2.0E+00 2.6E-08 1.5E-08 5.E-08 3.E-08 8.E-08 2.0E-05 2.0E-05 2.6E-08 1.5E-08 1.E-03 8.E-04 2.E-03
RM 12 West Total PCB Congeners 7.4E+03 pg/g NA NA 1.6E-09 9.4E-10 NA NA -- NA NA 1.6E-09 9.4E-10 NA NA --
RM 12 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 1.5E-09 8.7E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 1.5E-09 8.7E-10 7.E-05 4.E-05 1.E-04
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.7E-01 pg/g 1.3E+05 1.3E+05 7.5E-15 2.1E-14 1.E-09 3.E-09 4.E-09 1.0E-09 1.0E-09 7.5E-15 2.1E-14 8.E-06 2.E-05 3.E-05
RM 12 West Total PCB TEQ 4.5E-01 pg/g 1.3E+05 1.3E+05 9.6E-14 5.8E-14 1.E-08 7.E-09 2.E-08 1.0E-09 1.0E-09 9.6E-14 5.8E-14 1.E-04 6.E-05 2.E-04
RM 12 West Total TEQ -- pg/g -- -- -- -- 1.E-08 1.E-08 2.E-08 -- -- -- -- 1.E-04 8.E-05 2.E-04
RM 12 West Pesticides
RM 12 West Aldrin 7.0E-01 ug/kg 1.7E+01 1.7E+01 1.1E-10 8.9E-11 2.E-09 2.E-09 3.E-09 3.0E-05 3.0E-05 1.1E-10 8.9E-11 4.E-06 3.E-06 6.E-06
RM 12 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 West Total DDT 9.5E+00 ug/kg 3.4E-01 3.4E-01 4.3E-10 1.2E-09 1.E-10 4.E-10 6.E-10 5.0E-04 5.0E-04 4.3E-10 1.2E-09 9.E-07 2.E-06 3.E-06
RM 12 West Conventionals
RM 12 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-06
RM 12 East Metals
RM 12 East Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 1.2E-07 3.3E-07 2.E-07 5.E-07 7.E-07 3.0E-04 3.0E-04 1.2E-07 3.3E-07 4.E-04 1.E-03 2.E-03
RM 12 East Lead 9.0E+01 mg/kg NL NL 0.0E+00 1.1E-05 NL NL -- NL NL 0.0E+00 1.1E-05 NL NL --
RM 12 East Mercury 6.5E-02 mg/kg -- -- 0.0E+00 8.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.3E-09 0.E+00 3.E-05 3.E-05
RM 12 East Thallium 8.1E-02 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-08 0.E+00 2.E-04 2.E-04
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 12 East Butyltins
RM 12 East Tributyltin ion 4.8E+00 ug/kg -- -- 7.3E-10 6.1E-10 -- -- -- 3.0E-04 3.0E-04 7.3E-10 6.1E-10 2.E-06 2.E-06 4.E-06
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 3.5E-09 2.3E-09 3.E-09 2.E-09 4.E-09 -- -- 3.5E-09 2.3E-09 -- -- --
RM 12 East Benzo(a)pyrene 1.9E+01 ug/kg 7.3E+00 7.3E+00 3.7E-09 2.4E-09 3.E-08 2.E-08 4.E-08 -- -- 3.7E-09 2.4E-09 -- -- --
RM 12 East Benzo(b)fluoranthene 2.7E+01 ug/kg 7.3E-01 7.3E-01 5.3E-09 3.4E-09 4.E-09 3.E-09 6.E-09 -- -- 5.3E-09 3.4E-09 -- -- --
RM 12 East Benzo(k)fluoranthene 8.4E+00 ug/kg 7.3E-02 7.3E-02 1.7E-09 1.1E-09 1.E-10 8.E-11 2.E-10 -- -- 1.7E-09 1.1E-09 -- -- --
RM 12 East Dibenzo(a,h)anthracene 4.5E+00 ug/kg 7.3E+00 7.3E+00 8.8E-10 5.7E-10 6.E-09 4.E-09 1.E-08 -- -- 8.8E-10 5.7E-10 -- -- --
RM 12 East Indeno(1,2,3-cd)pyrene 1.7E+01 ug/kg 7.3E-01 7.3E-01 3.3E-09 2.2E-09 2.E-09 2.E-09 4.E-09 -- -- 3.3E-09 2.2E-09 -- -- --
RM 12 East Naphthalene 4.2E+01 ug/kg -- -- 8.3E-09 5.3E-09 -- -- -- 2.0E-02 2.0E-02 8.3E-09 5.3E-09 4.E-07 3.E-07 7.E-07
RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 3.E-08 7.E-08 -- -- -- -- -- -- --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 1.8E+04 ug/kg 1.4E-02 1.4E-02 2.7E-06 2.3E-06 4.E-08 3.E-08 7.E-08 2.0E-02 2.0E-02 2.7E-06 2.3E-06 1.E-04 1.E-04 3.E-04
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 3.8E-08 2.3E-08 8.E-08 5.E-08 1.E-07 2.0E-05 2.0E-05 3.8E-08 2.3E-08 2.E-03 1.E-03 3.E-03
RM 12 East Total PCB Congeners 9.1E+05 pg/g NA NA 1.9E-07 1.2E-07 NA NA -- NA NA 1.9E-07 1.2E-07 NA NA --
RM 12 East Total PCBs, Adjusted 9.0E+05 pg/g 2.0E+00 2.0E+00 1.9E-07 1.1E-07 4.E-07 2.E-07 6.E-07 2.0E-05 2.0E-05 1.9E-07 1.1E-07 1.E-02 6.E-03 2.E-02
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 7.9E-14 2.2E-13 1.E-08 3.E-08 4.E-08 1.0E-09 1.0E-09 7.9E-14 2.2E-13 8.E-05 2.E-04 3.E-04
RM 12 East Total PCB TEQ 4.6E+00 pg/g 1.3E+05 1.3E+05 9.6E-13 5.8E-13 1.E-07 8.E-08 2.E-07 1.0E-09 1.0E-09 9.6E-13 5.8E-13 1.E-03 6.E-04 2.E-03
RM 12 East Total TEQ -- pg/g -- -- -- -- 1.E-07 1.E-07 2.E-07 -- -- -- -- 1.E-03 8.E-04 2.E-03
RM 12 East Pesticides
RM 12 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 12 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 East Total DDT 9.4E+00 ug/kg 3.4E-01 3.4E-01 4.3E-10 1.2E-09 1.E-10 4.E-10 6.E-10 5.0E-04 5.0E-04 4.3E-10 1.2E-09 9.E-07 2.E-06 3.E-06
RM 12 East Conventionals
RM 12 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06

Study Area Wided Metals
Study Area Wided Arsenic 5.0E+00 mg/kg 1.5E+00 1.5E+00 2.3E-07 6.4E-07 3.E-07 1.E-06 1.E-06 3.0E-04 3.0E-04 2.3E-07 6.4E-07 8.E-04 2.E-03 3.E-03
Study Area Wided Lead 8.1E+01 mg/kg NL NL 0.0E+00 1.0E-05 NL NL -- NL NL 0.0E+00 1.0E-05 NL NL --
Study Area Wided Mercury 3.0E-01 mg/kg -- -- 0.0E+00 3.8E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.8E-08 0.E+00 1.E-04 1.E-04
Study Area Wided Thallium 9.2E+00 mg/kg -- -- 0.0E+00 1.2E-06 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-06 0.E+00 2.E-02 2.E-02
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 1.8E+03 ug/kg -- -- 2.8E-07 2.3E-07 -- -- -- 3.0E-04 3.0E-04 2.8E-07 2.3E-07 9.E-04 8.E-04 2.E-03
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene 2.6E+03 ug/kg 7.3E-01 7.3E-01 5.1E-07 3.3E-07 4.E-07 2.E-07 6.E-07 -- -- 5.1E-07 3.3E-07 -- -- --
Study Area Wided Benzo(a)pyrene 3.1E+03 ug/kg 7.3E+00 7.3E+00 6.2E-07 4.0E-07 5.E-06 3.E-06 7.E-06 -- -- 6.2E-07 4.0E-07 -- -- --
Study Area Wided Benzo(b)fluoranthene 2.5E+03 ug/kg 7.3E-01 7.3E-01 4.8E-07 3.1E-07 4.E-07 2.E-07 6.E-07 -- -- 4.8E-07 3.1E-07 -- -- --
Study Area Wided Benzo(k)fluoranthene 1.7E+03 ug/kg 7.3E-02 7.3E-02 3.3E-07 2.1E-07 2.E-08 2.E-08 4.E-08 -- -- 3.3E-07 2.1E-07 -- -- --
Study Area Wided Dibenzo(a,h)anthracene 3.2E+02 ug/kg 7.3E+00 7.3E+00 6.3E-08 4.1E-08 5.E-07 3.E-07 8.E-07 -- -- 6.3E-08 4.1E-08 -- -- --
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TABLE 5-34.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

Study Area Wided Indeno(1,2,3-cd)pyrene 2.2E+03 ug/kg 7.3E-01 7.3E-01 4.3E-07 2.8E-07 3.E-07 2.E-07 5.E-07 -- -- 4.3E-07 2.8E-07 -- -- --
Study Area Wided Naphthalene 1.2E+03 ug/kg -- -- 2.3E-07 1.5E-07 -- -- -- 2.0E-02 2.0E-02 2.3E-07 1.5E-07 1.E-05 7.E-06 2.E-05
Study Area Wided Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-06 4.E-06 1.E-05 -- -- -- -- -- -- --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 2.9E+03 ug/kg 1.4E-02 1.4E-02 4.4E-07 3.7E-07 6.E-09 5.E-09 1.E-08 2.0E-02 2.0E-02 4.4E-07 3.7E-07 2.E-05 2.E-05 4.E-05
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 3.6E+02 ug/kg 2.0E+00 2.0E+00 7.6E-08 4.6E-08 2.E-07 9.E-08 2.E-07 2.0E-05 2.0E-05 7.6E-08 4.6E-08 4.E-03 2.E-03 6.E-03
Study Area Wided Total PCB Congeners 1.4E+06 pg/g NA NA 3.0E-07 1.8E-07 NA NA -- NA NA 3.0E-07 1.8E-07 NA NA --
Study Area Wided Total PCBs, Adjusted 1.4E+06 pg/g 2.0E+00 2.0E+00 2.9E-07 1.8E-07 6.E-07 4.E-07 9.E-07 2.0E-05 2.0E-05 2.9E-07 1.8E-07 1.E-02 9.E-03 2.E-02
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 4.9E+02 pg/g 1.3E+05 1.3E+05 2.2E-11 6.2E-11 3.E-06 8.E-06 1.E-05 1.0E-09 1.0E-09 2.2E-11 6.2E-11 2.E-02 6.E-02 8.E-02
Study Area Wided Total PCB TEQ 1.4E+01 pg/g 1.3E+05 1.3E+05 2.9E-12 1.7E-12 4.E-07 2.E-07 6.E-07 1.0E-09 1.0E-09 2.9E-12 1.7E-12 3.E-03 2.E-03 5.E-03
Study Area Wided Total TEQ -- pg/g -- -- -- -- 3.E-06 8.E-06 1.E-05 -- -- -- -- 3.E-02 6.E-02 9.E-02
Study Area Wided Pesticides
Study Area Wided Aldrin 5.8E+00 ug/kg 1.7E+01 1.7E+01 8.8E-10 7.4E-10 1.E-08 1.E-08 3.E-08 3.0E-05 3.0E-05 8.8E-10 7.4E-10 3.E-05 2.E-05 5.E-05
Study Area Wided Dieldrin 2.8E+00 ug/kg 1.6E+01 1.6E+01 4.2E-10 3.6E-10 7.E-09 6.E-09 1.E-08 5.0E-05 5.0E-05 4.2E-10 3.6E-10 8.E-06 7.E-06 2.E-05
Study Area Wided Total DDT 3.0E+02 ug/kg 3.4E-01 3.4E-01 1.4E-08 3.9E-08 5.E-09 1.E-08 2.E-08 5.0E-04 5.0E-04 1.4E-08 3.9E-08 3.E-05 8.E-05 1.E-04
Study Area Wided Conventionals
Study Area Wided Perchlorate 2.7E+05 ug/kg -- -- 0.0E+00 3.5E-05 -- -- -- 7.0E-04 7.0E-04 0.0E+00 3.5E-05 0.E+00 5.E-02 5.E-02
Exposure Point Total 2.E-05

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

c Cumulative risk sums calculated using PCB Aroclor data.
d Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable. PCB = Polychlorinated Biphenyls.
CDI = Chronic Daily Intake. pg/g = Picograms per gram.
EPC = Exposure Point Concentration. RfD = Reference dose.
HQ = Hazard Quotient. RM = River mile.
LADI = Lifetime Average Daily Intake. RME = 95% UCL/Maximum Exposure.
mg/kg = Milligrams per kilogram. TEQ = Toxic equivalents.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. ug/kg = Micrograms per kilogram.
ND = Not Detected in given exposure area.
NL = Not listed.
PAH = Polynuclear Aromatic Hydrocarbons.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, 
Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

RM 1 West Metals
RM 1 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 7.6E-09 4.6E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.8E-08 1.1E-07 6.E-05 4.E-04 4.E-04
RM 1 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.5E-07 NL NL -- NL NL 0.0E+00 3.4E-07 NL NL --
RM 1 West Mercury 6.1E-02 mg/kg -- -- 0.0E+00 6.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-09 0.E+00 5.E-06 5.E-06
RM 1 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 1.4E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.3E-09 0.E+00 5.E-05 5.E-05
RM 1 West Butyltins
RM 1 West Tributyltin ion 8.4E-01 ug/kg -- -- 5.1E-12 9.2E-12 -- -- -- 3.0E-04 3.0E-04 1.2E-11 2.1E-11 4.E-08 7.E-08 1.E-07
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene 5.0E+01 ug/kg 7.3E-01 7.3E-01 3.9E-10 5.5E-10 3.E-10 4.E-10 7.E-10 -- -- 9.2E-10 1.3E-09 -- -- --
RM 1 West Benzo(a)pyrene 7.4E+01 ug/kg 7.3E+00 7.3E+00 5.8E-10 8.1E-10 4.E-09 6.E-09 1.E-08 -- -- 1.4E-09 1.9E-09 -- -- --
RM 1 West Benzo(b)fluoranthene 7.4E+01 ug/kg 7.3E-01 7.3E-01 5.8E-10 8.0E-10 4.E-10 6.E-10 1.E-09 -- -- 1.4E-09 1.9E-09 -- -- --
RM 1 West Benzo(k)fluoranthene 3.0E+01 ug/kg 7.3E-02 7.3E-02 2.4E-10 3.3E-10 2.E-11 2.E-11 4.E-11 -- -- 5.5E-10 7.7E-10 -- -- --
RM 1 West Dibenzo(a,h)anthracene 9.4E+00 ug/kg 7.3E+00 7.3E+00 7.4E-11 1.0E-10 5.E-10 7.E-10 1.E-09 -- -- 1.7E-10 2.4E-10 -- -- --
RM 1 West Indeno(1,2,3-cd)pyrene 5.8E+01 ug/kg 7.3E-01 7.3E-01 4.5E-10 6.3E-10 3.E-10 5.E-10 8.E-10 -- -- 1.1E-09 1.5E-09 -- -- --
RM 1 West Naphthalene 1.3E+01 ug/kg -- -- 1.0E-10 1.4E-10 -- -- -- 2.0E-02 2.0E-02 2.4E-10 3.3E-10 1.E-08 2.E-08 3.E-08
RM 1 West Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 6.E-09 8.E-09 1.E-08 -- -- -- -- -- -- --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 1.9E+01 ug/kg 1.4E-02 1.4E-02 1.1E-10 2.0E-10 2.E-12 3.E-12 4.E-12 2.0E-02 2.0E-02 2.6E-10 4.7E-10 1.E-08 2.E-08 4.E-08
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 9.6E-11 1.2E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 2.2E-10 2.9E-10 1.E-05 1.E-05 3.E-05
RM 1 West Total PCB Congeners 7.1E+03 pg/g NA NA 6.0E-11 7.7E-11 NA NA -- NA NA 1.4E-10 1.8E-10 NA NA --
RM 1 West Total PCBs, Adjusted 6.6E+03 pg/g 2.0E+00 2.0E+00 5.6E-11 7.2E-11 1.E-10 1.E-10 3.E-10 2.0E-05 2.0E-05 1.3E-10 1.7E-10 7.E-06 8.E-06 2.E-05
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 7.6E-01 pg/g 1.3E+05 1.3E+05 1.4E-15 8.3E-15 2.E-10 1.E-09 1.E-09 1.0E-09 1.0E-09 3.2E-15 1.9E-14 3.E-06 2.E-05 2.E-05
RM 1 West Total PCB TEQ 3.2E-01 pg/g 1.3E+05 1.3E+05 2.7E-15 3.5E-15 3.E-10 4.E-10 8.E-10 1.0E-09 1.0E-09 6.3E-15 8.1E-15 6.E-06 8.E-06 1.E-05
RM 1 West Total TEQ -- pg/g -- -- -- -- 5.E-10 2.E-09 2.E-09 -- -- -- -- 9.E-06 3.E-05 4.E-05
RM 1 West Pesticides
RM 1 West Aldrin 1.7E-01 ug/kg 1.7E+01 1.7E+01 1.0E-12 1.9E-12 2.E-11 3.E-11 5.E-11 3.0E-05 3.0E-05 2.4E-12 4.4E-12 8.E-08 1.E-07 2.E-07
RM 1 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 West Total DDT 2.5E+00 ug/kg 3.4E-01 3.4E-01 4.5E-12 2.7E-11 2.E-12 9.E-12 1.E-11 5.0E-04 5.0E-04 1.1E-11 6.3E-11 2.E-08 1.E-07 1.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totalc 1.E-07
RM 1 East Metals
RM 1 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 7.4E-09 4.5E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.7E-08 1.0E-07 6.E-05 3.E-04 4.E-04
RM 1 East Lead 1.1E+01 mg/kg NL NL 0.0E+00 1.2E-07 NL NL -- NL NL 0.0E+00 2.8E-07 NL NL --
RM 1 East Mercury 1.4E+00 mg/kg -- -- 0.0E+00 1.6E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.7E-08 0.E+00 1.E-04 1.E-04
RM 1 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.1E+00 ug/kg -- -- 6.6E-12 1.2E-11 -- -- -- 3.0E-04 3.0E-04 1.6E-11 2.8E-11 5.E-08 9.E-08 1.E-07

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene 3.1E+01 ug/kg 7.3E-01 7.3E-01 2.5E-10 3.4E-10 2.E-10 3.E-10 4.E-10 -- -- 5.8E-10 8.0E-10 -- -- --
RM 1 East Benzo(a)pyrene 4.6E+01 ug/kg 7.3E+00 7.3E+00 3.6E-10 5.1E-10 3.E-09 4.E-09 6.E-09 -- -- 8.5E-10 1.2E-09 -- -- --
RM 1 East Benzo(b)fluoranthene 4.2E+01 ug/kg 7.3E-01 7.3E-01 3.3E-10 4.6E-10 2.E-10 3.E-10 6.E-10 -- -- 7.7E-10 1.1E-09 -- -- --
RM 1 East Benzo(k)fluoranthene 2.7E+01 ug/kg 7.3E-02 7.3E-02 2.1E-10 2.9E-10 2.E-11 2.E-11 4.E-11 -- -- 4.9E-10 6.7E-10 -- -- --
RM 1 East Dibenzo(a,h)anthracene 5.5E+00 ug/kg 7.3E+00 7.3E+00 4.3E-11 6.0E-11 3.E-10 4.E-10 8.E-10 -- -- 1.0E-10 1.4E-10 -- -- --
RM 1 East Indeno(1,2,3-cd)pyrene 3.3E+01 ug/kg 7.3E-01 7.3E-01 2.6E-10 3.6E-10 2.E-10 3.E-10 5.E-10 -- -- 6.0E-10 8.4E-10 -- -- --
RM 1 East Naphthalene 8.3E+00 ug/kg -- -- 6.5E-11 9.0E-11 -- -- -- 2.0E-02 2.0E-02 1.5E-10 2.1E-10 8.E-09 1.E-08 2.E-08
RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 5.E-09 9.E-09 -- -- -- -- -- -- --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 4.0E+01 ug/kg 1.4E-02 1.4E-02 2.4E-10 4.3E-10 3.E-12 6.E-12 9.E-12 2.0E-02 2.0E-02 5.6E-10 1.0E-09 3.E-08 5.E-08 8.E-08
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 1.0E+02 ug/kg 2.0E+00 2.0E+00 8.7E-10 1.1E-09 2.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 2.0E-09 2.6E-09 1.E-04 1.E-04 2.E-04
RM 1 East Total PCB Congeners 2.8E+03 pg/g NA NA 2.4E-11 3.0E-11 NA NA -- NA NA 5.5E-11 7.1E-11 NA NA --
RM 1 East Total PCBs, Adjusted 2.6E+03 pg/g 2.0E+00 2.0E+00 2.2E-11 2.9E-11 4.E-11 6.E-11 1.E-10 2.0E-05 2.0E-05 5.2E-11 6.7E-11 3.E-06 3.E-06 6.E-06
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 4.7E-01 pg/g 1.3E+05 1.3E+05 8.5E-16 5.1E-15 1.E-10 7.E-10 8.E-10 1.0E-09 1.0E-09 2.0E-15 1.2E-14 2.E-06 1.E-05 1.E-05
RM 1 East Total PCB TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 2.3E-15 2.9E-15 3.E-10 4.E-10 7.E-10 1.0E-09 1.0E-09 5.3E-15 6.8E-15 5.E-06 7.E-06 1.E-05
RM 1 East Total TEQ -- pg/g -- -- -- -- 4.E-10 1.E-09 1.E-09 -- -- -- -- 7.E-06 2.E-05 3.E-05
RM 1 East Pesticides
RM 1 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 East Total DDT 1.8E+00 ug/kg 3.4E-01 3.4E-01 3.2E-12 2.0E-11 1.E-12 7.E-12 8.E-12 5.0E-04 5.0E-04 7.6E-12 4.6E-11 2.E-08 9.E-08 1.E-07
RM 1 East Conventionals
RM 1 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-08
RM 1.5 West Metals
RM 1.5 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 6.5E-09 3.9E-08 1.E-08 6.E-08 7.E-08 3.0E-04 3.0E-04 1.5E-08 9.2E-08 5.E-05 3.E-04 4.E-04
RM 1.5 West Lead 1.1E+01 mg/kg NL NL 0.0E+00 1.1E-07 NL NL -- NL NL 0.0E+00 2.7E-07 NL NL --
RM 1.5 West Mercury 5.1E-02 mg/kg -- -- 0.0E+00 5.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 1.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene 1.9E+01 ug/kg 7.3E-01 7.3E-01 1.5E-10 2.0E-10 1.E-10 1.E-10 3.E-10 -- -- 3.4E-10 4.7E-10 -- -- --
RM 1.5 West Benzo(a)pyrene 2.7E+01 ug/kg 7.3E+00 7.3E+00 2.1E-10 2.9E-10 2.E-09 2.E-09 4.E-09 -- -- 4.9E-10 6.9E-10 -- -- --
RM 1.5 West Benzo(b)fluoranthene 2.3E+01 ug/kg 7.3E-01 7.3E-01 1.8E-10 2.5E-10 1.E-10 2.E-10 3.E-10 -- -- 4.2E-10 5.9E-10 -- -- --
RM 1.5 West Benzo(k)fluoranthene 1.9E+01 ug/kg 7.3E-02 7.3E-02 1.5E-10 2.1E-10 1.E-11 2.E-11 3.E-11 -- -- 3.5E-10 4.9E-10 -- -- --
RM 1.5 West Dibenzo(a,h)anthracene 3.3E+00 ug/kg 7.3E+00 7.3E+00 2.6E-11 3.5E-11 2.E-10 3.E-10 4.E-10 -- -- 6.0E-11 8.3E-11 -- -- --
RM 1.5 West Indeno(1,2,3-cd)pyrene 2.1E+01 ug/kg 7.3E-01 7.3E-01 1.7E-10 2.3E-10 1.E-10 2.E-10 3.E-10 -- -- 3.9E-10 5.4E-10 -- -- --
RM 1.5 West Naphthalene 5.3E+00 ug/kg -- -- 4.2E-11 5.8E-11 -- -- -- 2.0E-02 2.0E-02 9.8E-11 1.4E-10 5.E-09 7.E-09 1.E-08
RM 1.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)
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HQ from 
Dermal 
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HQ from 
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Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 1.4E-02 ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 1.2E+01 ug/kg 2.0E+00 2.0E+00 9.8E-11 1.3E-10 2.E-10 3.E-10 4.E-10 2.0E-05 2.0E-05 2.3E-10 2.9E-10 1.E-05 1.E-05 3.E-05
RM 1.5 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 1.5 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 8.5E-02 pg/g 1.3E+05 1.3E+05 1.5E-16 9.3E-16 2.E-11 1.E-10 1.E-10 1.0E-09 1.0E-09 3.6E-16 2.2E-15 4.E-07 2.E-06 3.E-06
RM 1.5 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 1.5 West Total TEQ -- pg/g -- -- -- -- 2.E-11 1.E-10 1.E-10 -- -- -- -- 4.E-07 2.E-06 3.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1.5 West Total DDT 7.9E-01 ug/kg 3.4E-01 3.4E-01 1.4E-12 8.6E-12 5.E-13 3.E-12 3.E-12 5.0E-04 5.0E-04 3.4E-12 2.0E-11 7.E-09 4.E-08 5.E-08
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-08
RM 1.5 East Metals
RM 1.5 East Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 7.9E-09 4.8E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.8E-08 1.1E-07 6.E-05 4.E-04 4.E-04
RM 1.5 East Lead 1.1E+01 mg/kg NL NL 0.0E+00 1.2E-07 NL NL -- NL NL 0.0E+00 2.9E-07 NL NL --
RM 1.5 East Mercury 6.4E-02 mg/kg -- -- 0.0E+00 7.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 1.5 East Thallium 8.9E-02 mg/kg -- -- 0.0E+00 9.7E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.3E-09 0.E+00 3.E-05 3.E-05
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.7E-01 ug/kg -- -- 2.2E-12 4.0E-12 -- -- -- 3.0E-04 3.0E-04 5.2E-12 9.4E-12 2.E-08 3.E-08 5.E-08
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene 2.5E+02 ug/kg 7.3E-01 7.3E-01 2.0E-09 2.7E-09 1.E-09 2.E-09 3.E-09 -- -- 4.6E-09 6.3E-09 -- -- --
RM 1.5 East Benzo(a)pyrene 3.7E+02 ug/kg 7.3E+00 7.3E+00 2.9E-09 4.0E-09 2.E-08 3.E-08 5.E-08 -- -- 6.7E-09 9.3E-09 -- -- --
RM 1.5 East Benzo(b)fluoranthene 2.2E+02 ug/kg 7.3E-01 7.3E-01 1.7E-09 2.4E-09 1.E-09 2.E-09 3.E-09 -- -- 4.0E-09 5.6E-09 -- -- --
RM 1.5 East Benzo(k)fluoranthene 2.2E+02 ug/kg 7.3E-02 7.3E-02 1.7E-09 2.3E-09 1.E-10 2.E-10 3.E-10 -- -- 3.9E-09 5.5E-09 -- -- --
RM 1.5 East Dibenzo(a,h)anthracene 3.7E+01 ug/kg 7.3E+00 7.3E+00 2.9E-10 4.0E-10 2.E-09 3.E-09 5.E-09 -- -- 6.8E-10 9.4E-10 -- -- --
RM 1.5 East Indeno(1,2,3-cd)pyrene 2.6E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 2.9E-09 2.E-09 2.E-09 4.E-09 -- -- 4.8E-09 6.7E-09 -- -- --
RM 1.5 East Naphthalene 9.8E+01 ug/kg -- -- 7.7E-10 1.1E-09 -- -- -- 2.0E-02 2.0E-02 1.8E-09 2.5E-09 9.E-08 1.E-07 2.E-07
RM 1.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 4.E-08 7.E-08 -- -- -- -- -- -- --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 4.3E-10 7.8E-10 6.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 1.0E-09 1.8E-09 5.E-08 9.E-08 1.E-07
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 2.2E+01 ug/kg 2.0E+00 2.0E+00 1.8E-10 2.4E-10 4.E-10 5.E-10 8.E-10 2.0E-05 2.0E-05 4.3E-10 5.5E-10 2.E-05 3.E-05 5.E-05
RM 1.5 East Total PCB Congeners 3.5E+03 pg/g NA NA 2.9E-11 3.8E-11 NA NA -- NA NA 6.9E-11 8.8E-11 NA NA --
RM 1.5 East Total PCBs, Adjusted 3.2E+03 pg/g 2.0E+00 2.0E+00 2.7E-11 3.5E-11 5.E-11 7.E-11 1.E-10 2.0E-05 2.0E-05 6.4E-11 8.3E-11 3.E-06 4.E-06 7.E-06
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
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(mg/kg-day)-1
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EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 5.7E-01 pg/g 1.3E+05 1.3E+05 1.0E-15 6.3E-15 1.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 2.4E-15 1.5E-14 2.E-06 1.E-05 2.E-05
RM 1.5 East Total PCB TEQ 1.1E-01 pg/g 1.3E+05 1.3E+05 8.9E-16 1.1E-15 1.E-10 1.E-10 3.E-10 1.0E-09 1.0E-09 2.1E-15 2.7E-15 2.E-06 3.E-06 5.E-06
RM 1.5 East Total TEQ -- pg/g -- -- -- -- 3.E-10 1.E-09 1.E-09 -- -- -- -- 5.E-06 2.E-05 2.E-05
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 East Dieldrin 6.9E-02 ug/kg 1.6E+01 1.6E+01 4.2E-13 7.5E-13 7.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 9.7E-13 1.8E-12 2.E-08 4.E-08 5.E-08
RM 1.5 East Total DDT 6.8E+00 ug/kg 3.4E-01 3.4E-01 1.2E-11 7.4E-11 4.E-12 3.E-11 3.E-11 5.0E-04 5.0E-04 2.9E-11 1.7E-10 6.E-08 3.E-07 4.E-07
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 2 West Metals
RM 2 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 6.2E-09 3.7E-08 9.E-09 6.E-08 7.E-08 3.0E-04 3.0E-04 1.4E-08 8.7E-08 5.E-05 3.E-04 3.E-04
RM 2 West Lead 1.1E+01 mg/kg NL NL 0.0E+00 1.3E-07 NL NL -- NL NL 0.0E+00 2.9E-07 NL NL --
RM 2 West Mercury 6.2E-02 mg/kg -- -- 0.0E+00 6.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 2 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 1.5E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.4E-09 0.E+00 5.E-05 5.E-05
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.1E+00 ug/kg -- -- 1.3E-11 2.3E-11 -- -- -- 3.0E-04 3.0E-04 3.0E-11 5.3E-11 1.E-07 2.E-07 3.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene 3.1E+01 ug/kg 7.3E-01 7.3E-01 2.4E-10 3.3E-10 2.E-10 2.E-10 4.E-10 -- -- 5.6E-10 7.8E-10 -- -- --
RM 2 West Benzo(a)pyrene 5.5E+01 ug/kg 7.3E+00 7.3E+00 4.3E-10 6.0E-10 3.E-09 4.E-09 8.E-09 -- -- 1.0E-09 1.4E-09 -- -- --
RM 2 West Benzo(b)fluoranthene 5.6E+01 ug/kg 7.3E-01 7.3E-01 4.4E-10 6.1E-10 3.E-10 4.E-10 8.E-10 -- -- 1.0E-09 1.4E-09 -- -- --
RM 2 West Benzo(k)fluoranthene 1.8E+01 ug/kg 7.3E-02 7.3E-02 1.4E-10 1.9E-10 1.E-11 1.E-11 2.E-11 -- -- 3.3E-10 4.5E-10 -- -- --
RM 2 West Dibenzo(a,h)anthracene 6.1E+00 ug/kg 7.3E+00 7.3E+00 4.8E-11 6.6E-11 3.E-10 5.E-10 8.E-10 -- -- 1.1E-10 1.5E-10 -- -- --
RM 2 West Indeno(1,2,3-cd)pyrene 4.6E+01 ug/kg 7.3E-01 7.3E-01 3.6E-10 5.0E-10 3.E-10 4.E-10 6.E-10 -- -- 8.4E-10 1.2E-09 -- -- --
RM 2 West Naphthalene 7.2E+00 ug/kg -- -- 5.6E-11 7.8E-11 -- -- -- 2.0E-02 2.0E-02 1.3E-10 1.8E-10 7.E-09 9.E-09 2.E-08
RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 6.E-09 1.E-08 -- -- -- -- -- -- --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 3.3E+01 ug/kg 1.4E-02 1.4E-02 2.0E-10 3.6E-10 3.E-12 5.E-12 8.E-12 2.0E-02 2.0E-02 4.7E-10 8.4E-10 2.E-08 4.E-08 7.E-08
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.3E+01 ug/kg 2.0E+00 2.0E+00 1.1E-10 1.4E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 2.6E-10 3.3E-10 1.E-05 2.E-05 3.E-05
RM 2 West Total PCB Congeners 7.8E+03 pg/g NA NA 6.6E-11 8.5E-11 NA NA -- NA NA 1.5E-10 2.0E-10 NA NA --
RM 2 West Total PCBs, Adjusted 7.3E+03 pg/g 2.0E+00 2.0E+00 6.2E-11 8.0E-11 1.E-10 2.E-10 3.E-10 2.0E-05 2.0E-05 1.4E-10 1.9E-10 7.E-06 9.E-06 2.E-05
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 8.2E-01 pg/g 1.3E+05 1.3E+05 1.5E-15 8.9E-15 2.E-10 1.E-09 1.E-09 1.0E-09 1.0E-09 3.4E-15 2.1E-14 3.E-06 2.E-05 2.E-05
RM 2 West Total PCB TEQ 2.5E-01 pg/g 1.3E+05 1.3E+05 2.1E-15 2.7E-15 3.E-10 4.E-10 6.E-10 1.0E-09 1.0E-09 4.9E-15 6.4E-15 5.E-06 6.E-06 1.E-05
RM 2 West Total TEQ -- pg/g -- -- -- -- 5.E-10 2.E-09 2.E-09 -- -- -- -- 8.E-06 3.E-05 4.E-05
RM 2 West Pesticides
RM 2 West Aldrin 9.1E-02 ug/kg 1.7E+01 1.7E+01 5.5E-13 9.9E-13 9.E-12 2.E-11 3.E-11 3.0E-05 3.0E-05 1.3E-12 2.3E-12 4.E-08 8.E-08 1.E-07
RM 2 West Dieldrin 1.1E-01 ug/kg 1.6E+01 1.6E+01 6.9E-13 1.2E-12 1.E-11 2.E-11 3.E-11 5.0E-05 5.0E-05 1.6E-12 2.9E-12 3.E-08 6.E-08 9.E-08
RM 2 West Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 2.5E-12 1.5E-11 8.E-13 5.E-12 6.E-12 5.0E-04 5.0E-04 5.8E-12 3.5E-11 1.E-08 7.E-08 8.E-08
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2 West Conventionals
RM 2 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-08
RM 2 East Metals
RM 2 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 7.4E-09 4.4E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.7E-08 1.0E-07 6.E-05 3.E-04 4.E-04
RM 2 East Lead 2.6E+01 mg/kg NL NL 0.0E+00 2.8E-07 NL NL -- NL NL 0.0E+00 6.6E-07 NL NL --
RM 2 East Mercury 8.2E-02 mg/kg -- -- 0.0E+00 9.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.1E-09 0.E+00 7.E-06 7.E-06
RM 2 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 2.7E+00 ug/kg -- -- 1.6E-11 2.9E-11 -- -- -- 3.0E-04 3.0E-04 3.7E-11 6.7E-11 1.E-07 2.E-07 3.E-07
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene 5.8E+01 ug/kg 7.3E-01 7.3E-01 4.5E-10 6.3E-10 3.E-10 5.E-10 8.E-10 -- -- 1.1E-09 1.5E-09 -- -- --
RM 2 East Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 6.8E-10 9.4E-10 5.E-09 7.E-09 1.E-08 -- -- 1.6E-09 2.2E-09 -- -- --
RM 2 East Benzo(b)fluoranthene 9.4E+01 ug/kg 7.3E-01 7.3E-01 7.4E-10 1.0E-09 5.E-10 7.E-10 1.E-09 -- -- 1.7E-09 2.4E-09 -- -- --
RM 2 East Benzo(k)fluoranthene 4.1E+01 ug/kg 7.3E-02 7.3E-02 3.2E-10 4.5E-10 2.E-11 3.E-11 6.E-11 -- -- 7.6E-10 1.1E-09 -- -- --
RM 2 East Dibenzo(a,h)anthracene 1.3E+01 ug/kg 7.3E+00 7.3E+00 1.0E-10 1.4E-10 7.E-10 1.E-09 2.E-09 -- -- 2.4E-10 3.3E-10 -- -- --
RM 2 East Indeno(1,2,3-cd)pyrene 7.5E+01 ug/kg 7.3E-01 7.3E-01 5.9E-10 8.2E-10 4.E-10 6.E-10 1.E-09 -- -- 1.4E-09 1.9E-09 -- -- --
RM 2 East Naphthalene 1.4E+01 ug/kg -- -- 1.1E-10 1.6E-10 -- -- -- 2.0E-02 2.0E-02 2.7E-10 3.7E-10 1.E-08 2.E-08 3.E-08
RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 9.9E+01 ug/kg 1.4E-02 1.4E-02 6.0E-10 1.1E-09 8.E-12 2.E-11 2.E-11 2.0E-02 2.0E-02 1.4E-09 2.5E-09 7.E-08 1.E-07 2.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 4.3E+02 ug/kg 2.0E+00 2.0E+00 3.7E-09 4.7E-09 7.E-09 9.E-09 2.E-08 2.0E-05 2.0E-05 8.5E-09 1.1E-08 4.E-04 5.E-04 1.E-03
RM 2 East Total PCB Congeners 8.6E+05 pg/g NA NA 7.2E-09 9.3E-09 NA NA -- NA NA 1.7E-08 2.2E-08 NA NA --
RM 2 East Total PCBs, Adjusted 8.2E+05 pg/g 2.0E+00 2.0E+00 6.9E-09 8.9E-09 1.E-08 2.E-08 3.E-08 2.0E-05 2.0E-05 1.6E-08 2.1E-08 8.E-04 1.E-03 2.E-03
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 2.2E-15 1.3E-14 3.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 5.2E-15 3.1E-14 5.E-06 3.E-05 4.E-05
RM 2 East Total PCB TEQ 1.3E+01 pg/g 1.3E+05 1.3E+05 1.1E-13 1.5E-13 1.E-08 2.E-08 3.E-08 1.0E-09 1.0E-09 2.6E-13 3.4E-13 3.E-04 3.E-04 6.E-04
RM 2 East Total TEQ -- pg/g -- -- -- -- 2.E-08 2.E-08 4.E-08 -- -- -- -- 3.E-04 4.E-04 6.E-04
RM 2 East Pesticides
RM 2 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 2.8E-12 5.1E-12 5.E-11 9.E-11 1.E-10 3.0E-05 3.0E-05 6.6E-12 1.2E-11 2.E-07 4.E-07 6.E-07
RM 2 East Dieldrin 6.0E-01 ug/kg 1.6E+01 1.6E+01 3.6E-12 6.5E-12 6.E-11 1.E-10 2.E-10 5.0E-05 5.0E-05 8.4E-12 1.5E-11 2.E-07 3.E-07 5.E-07
RM 2 East Total DDT 2.6E+00 ug/kg 3.4E-01 3.4E-01 4.7E-12 2.8E-11 2.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 1.1E-11 6.6E-11 2.E-08 1.E-07 2.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 2.5 West Metals
RM 2.5 West Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 7.3E-09 4.4E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.7E-08 1.0E-07 6.E-05 3.E-04 4.E-04
RM 2.5 West Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.4E-07 NL NL -- NL NL 0.0E+00 3.2E-07 NL NL --
RM 2.5 West Mercury 5.5E-02 mg/kg -- -- 0.0E+00 6.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 2.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.3E+00 ug/kg -- -- 1.4E-11 2.5E-11 -- -- -- 3.0E-04 3.0E-04 3.2E-11 5.9E-11 1.E-07 2.E-07 3.E-07
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.6E-09 2.2E-09 1.E-09 2.E-09 3.E-09 -- -- 3.8E-09 5.2E-09 -- -- --
RM 2.5 West Benzo(a)pyrene 3.7E+02 ug/kg 7.3E+00 7.3E+00 2.9E-09 4.0E-09 2.E-08 3.E-08 5.E-08 -- -- 6.8E-09 9.4E-09 -- -- --
RM 2.5 West Benzo(b)fluoranthene 2.8E+02 ug/kg 7.3E-01 7.3E-01 2.2E-09 3.0E-09 2.E-09 2.E-09 4.E-09 -- -- 5.0E-09 7.0E-09 -- -- --
RM 2.5 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 9.8E-10 1.4E-09 7.E-11 1.E-10 2.E-10 -- -- 2.3E-09 3.2E-09 -- -- --
RM 2.5 West Dibenzo(a,h)anthracene 4.1E+01 ug/kg 7.3E+00 7.3E+00 3.2E-10 4.5E-10 2.E-09 3.E-09 6.E-09 -- -- 7.5E-10 1.0E-09 -- -- --
RM 2.5 West Indeno(1,2,3-cd)pyrene 3.1E+02 ug/kg 7.3E-01 7.3E-01 2.4E-09 3.4E-09 2.E-09 2.E-09 4.E-09 -- -- 5.7E-09 7.9E-09 -- -- --
RM 2.5 West Naphthalene 4.1E+01 ug/kg -- -- 3.2E-10 4.4E-10 -- -- -- 2.0E-02 2.0E-02 7.4E-10 1.0E-09 4.E-08 5.E-08 9.E-08
RM 2.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 4.E-08 7.E-08 -- -- -- -- -- -- --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 1.5E+01 ug/kg 1.4E-02 1.4E-02 9.3E-11 1.7E-10 1.E-12 2.E-12 4.E-12 2.0E-02 2.0E-02 2.2E-10 3.9E-10 1.E-08 2.E-08 3.E-08
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 9.1E-11 1.2E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 2.1E-10 2.7E-10 1.E-05 1.E-05 2.E-05
RM 2.5 West Total PCB Congeners 7.3E+03 pg/g NA NA 6.2E-11 7.9E-11 NA NA -- NA NA 1.4E-10 1.9E-10 NA NA --
RM 2.5 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 5.8E-11 7.5E-11 1.E-10 2.E-10 3.E-10 2.0E-05 2.0E-05 1.4E-10 1.8E-10 7.E-06 9.E-06 2.E-05
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 4.8E-16 2.9E-15 6.E-11 4.E-10 4.E-10 1.0E-09 1.0E-09 1.1E-15 6.8E-15 1.E-06 7.E-06 8.E-06
RM 2.5 West Total PCB TEQ 2.1E-01 pg/g 1.3E+05 1.3E+05 1.7E-15 2.3E-15 2.E-10 3.E-10 5.E-10 1.0E-09 1.0E-09 4.1E-15 5.3E-15 4.E-06 5.E-06 9.E-06
RM 2.5 West Total TEQ -- pg/g -- -- -- -- 3.E-10 7.E-10 1.E-09 -- -- -- -- 5.E-06 1.E-05 2.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 9.3E-02 ug/kg 1.7E+01 1.7E+01 5.6E-13 1.0E-12 1.E-11 2.E-11 3.E-11 3.0E-05 3.0E-05 1.3E-12 2.4E-12 4.E-08 8.E-08 1.E-07
RM 2.5 West Dieldrin 1.4E-01 ug/kg 1.6E+01 1.6E+01 8.3E-13 1.5E-12 1.E-11 2.E-11 4.E-11 5.0E-05 5.0E-05 1.9E-12 3.5E-12 4.E-08 7.E-08 1.E-07
RM 2.5 West Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 2.6E-12 1.6E-11 9.E-13 5.E-12 6.E-12 5.0E-04 5.0E-04 6.1E-12 3.7E-11 1.E-08 7.E-08 9.E-08
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 2.5 East Metals
RM 2.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 7.6E-09 4.6E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.8E-08 1.1E-07 6.E-05 4.E-04 4.E-04
RM 2.5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.6E-07 NL NL -- NL NL 0.0E+00 3.6E-07 NL NL --
RM 2.5 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 7.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-09 0.E+00 6.E-06 6.E-06
RM 2.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene 5.8E+02 ug/kg 7.3E-01 7.3E-01 4.6E-09 6.4E-09 3.E-09 5.E-09 8.E-09 -- -- 1.1E-08 1.5E-08 -- -- --
RM 2.5 East Benzo(a)pyrene 4.8E+02 ug/kg 7.3E+00 7.3E+00 3.8E-09 5.2E-09 3.E-08 4.E-08 7.E-08 -- -- 8.8E-09 1.2E-08 -- -- --
RM 2.5 East Benzo(b)fluoranthene 4.4E+02 ug/kg 7.3E-01 7.3E-01 3.5E-09 4.8E-09 3.E-09 4.E-09 6.E-09 -- -- 8.1E-09 1.1E-08 -- -- --
RM 2.5 East Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 1.1E-09 1.5E-09 8.E-11 1.E-10 2.E-10 -- -- 2.6E-09 3.6E-09 -- -- --
RM 2.5 East Dibenzo(a,h)anthracene 4.9E+01 ug/kg 7.3E+00 7.3E+00 3.8E-10 5.3E-10 3.E-09 4.E-09 7.E-09 -- -- 9.0E-10 1.2E-09 -- -- --
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 East Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 2.2E-09 3.1E-09 2.E-09 2.E-09 4.E-09 -- -- 5.2E-09 7.2E-09 -- -- --
RM 2.5 East Naphthalene 5.1E+01 ug/kg -- -- 4.0E-10 5.5E-10 -- -- -- 2.0E-02 2.0E-02 9.3E-10 1.3E-09 5.E-08 6.E-08 1.E-07
RM 2.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 5.E-08 9.E-08 -- -- -- -- -- -- --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 7.8E+01 ug/kg 1.4E-02 1.4E-02 4.7E-10 8.5E-10 7.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 1.1E-09 2.0E-09 5.E-08 1.E-07 2.E-07
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 5.6E+01 ug/kg 2.0E+00 2.0E+00 4.7E-10 6.1E-10 9.E-10 1.E-09 2.E-09 2.0E-05 2.0E-05 1.1E-09 1.4E-09 6.E-05 7.E-05 1.E-04
RM 2.5 East Total PCB Congeners 6.6E+04 pg/g NA NA 5.6E-10 7.2E-10 NA NA -- NA NA 1.3E-09 1.7E-09 NA NA --
RM 2.5 East Total PCBs, Adjusted 6.3E+04 pg/g 2.0E+00 2.0E+00 5.3E-10 6.8E-10 1.E-09 1.E-09 2.E-09 2.0E-05 2.0E-05 1.2E-09 1.6E-09 6.E-05 8.E-05 1.E-04
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 6.6E-01 pg/g 1.3E+05 1.3E+05 1.2E-15 7.2E-15 2.E-10 9.E-10 1.E-09 1.0E-09 1.0E-09 2.8E-15 1.7E-14 3.E-06 2.E-05 2.E-05
RM 2.5 East Total PCB TEQ 1.3E+00 pg/g 1.3E+05 1.3E+05 1.1E-14 1.5E-14 1.E-09 2.E-09 3.E-09 1.0E-09 1.0E-09 2.6E-14 3.4E-14 3.E-05 3.E-05 6.E-05
RM 2.5 East Total TEQ -- pg/g -- -- -- -- 2.E-09 3.E-09 4.E-09 -- -- -- -- 3.E-05 5.E-05 8.E-05
RM 2.5 East Pesticides
RM 2.5 East Aldrin 5.1E-01 ug/kg 1.7E+01 1.7E+01 3.1E-12 5.5E-12 5.E-11 9.E-11 1.E-10 3.0E-05 3.0E-05 7.1E-12 1.3E-11 2.E-07 4.E-07 7.E-07
RM 2.5 East Dieldrin 1.7E-01 ug/kg 1.6E+01 1.6E+01 1.0E-12 1.8E-12 2.E-11 3.E-11 4.E-11 5.0E-05 5.0E-05 2.3E-12 4.2E-12 5.E-08 8.E-08 1.E-07
RM 2.5 East Total DDT 2.4E+00 ug/kg 3.4E-01 3.4E-01 4.3E-12 2.6E-11 1.E-12 9.E-12 1.E-11 5.0E-04 5.0E-04 1.0E-11 6.1E-11 2.E-08 1.E-07 1.E-07
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 2.5 MC Metals
RM 2.5 MC Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 7.7E-09 4.6E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.8E-08 1.1E-07 6.E-05 4.E-04 4.E-04
RM 2.5 MC Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.4E-07 NL NL -- NL NL 0.0E+00 3.2E-07 NL NL --
RM 2.5 MC Mercury 7.9E-02 mg/kg -- -- 0.0E+00 8.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.0E-09 0.E+00 7.E-06 7.E-06
RM 2.5 MC Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.7E-09 2.3E-09 1.E-09 2.E-09 3.E-09 -- -- 3.9E-09 5.4E-09 -- -- --
RM 2.5 MC Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 2.7E-09 3.7E-09 2.E-08 3.E-08 5.E-08 -- -- 6.3E-09 8.7E-09 -- -- --
RM 2.5 MC Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 2.5E-09 3.4E-09 2.E-09 2.E-09 4.E-09 -- -- 5.7E-09 8.0E-09 -- -- --
RM 2.5 MC Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 7.9E-10 1.1E-09 6.E-11 8.E-11 1.E-10 -- -- 1.8E-09 2.5E-09 -- -- --
RM 2.5 MC Dibenzo(a,h)anthracene 3.4E+01 ug/kg 7.3E+00 7.3E+00 2.6E-10 3.7E-10 2.E-09 3.E-09 5.E-09 -- -- 6.2E-10 8.5E-10 -- -- --
RM 2.5 MC Indeno(1,2,3-cd)pyrene 2.6E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 2.8E-09 1.E-09 2.E-09 4.E-09 -- -- 4.8E-09 6.6E-09 -- -- --
RM 2.5 MC Naphthalene 5.9E+01 ug/kg -- -- 4.6E-10 6.4E-10 -- -- -- 2.0E-02 2.0E-02 1.1E-09 1.5E-09 5.E-08 7.E-08 1.E-07
RM 2.5 MC Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 4.E-08 6.E-08 -- -- -- -- -- -- --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 5.8E+01 ug/kg 1.4E-02 1.4E-02 3.5E-10 6.3E-10 5.E-12 9.E-12 1.E-11 2.0E-02 2.0E-02 8.1E-10 1.5E-09 4.E-08 7.E-08 1.E-07
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 2.1E-10 2.8E-10 4.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 5.0E-10 6.4E-10 3.E-05 3.E-05 6.E-05
RM 2.5 MC Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 2.5 MC Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 2.0E-01 ug/kg 1.7E+01 1.7E+01 1.2E-12 2.2E-12 2.E-11 4.E-11 6.E-11 3.0E-05 3.0E-05 2.9E-12 5.2E-12 1.E-07 2.E-07 3.E-07
RM 2.5 MC Dieldrin 3.1E-01 ug/kg 1.6E+01 1.6E+01 1.9E-12 3.3E-12 3.E-11 5.E-11 8.E-11 5.0E-05 5.0E-05 4.3E-12 7.8E-12 9.E-08 2.E-07 2.E-07
RM 2.5 MC Total DDT 3.7E+00 ug/kg 3.4E-01 3.4E-01 6.8E-12 4.1E-11 2.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 1.6E-11 9.5E-11 3.E-08 2.E-07 2.E-07
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 3 West Metals
RM 3 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 6.6E-09 4.0E-08 1.E-08 6.E-08 7.E-08 3.0E-04 3.0E-04 1.5E-08 9.3E-08 5.E-05 3.E-04 4.E-04
RM 3 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.4E-07 NL NL -- NL NL 0.0E+00 3.2E-07 NL NL --
RM 3 West Mercury 8.0E-02 mg/kg -- -- 0.0E+00 8.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.0E-09 0.E+00 7.E-06 7.E-06
RM 3 West Thallium 1.5E+01 mg/kg -- -- 0.0E+00 1.7E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.9E-07 0.E+00 6.E-03 6.E-03
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.0E+01 ug/kg -- -- 6.2E-11 1.1E-10 -- -- -- 3.0E-04 3.0E-04 1.5E-10 2.6E-10 5.E-07 9.E-07 1.E-06
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene 2.9E+02 ug/kg 7.3E-01 7.3E-01 2.3E-09 3.2E-09 2.E-09 2.E-09 4.E-09 -- -- 5.3E-09 7.4E-09 -- -- --
RM 3 West Benzo(a)pyrene 4.6E+02 ug/kg 7.3E+00 7.3E+00 3.6E-09 5.0E-09 3.E-08 4.E-08 6.E-08 -- -- 8.5E-09 1.2E-08 -- -- --
RM 3 West Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 3.1E-09 4.3E-09 2.E-09 3.E-09 5.E-09 -- -- 7.2E-09 1.0E-08 -- -- --
RM 3 West Benzo(k)fluoranthene 2.3E+02 ug/kg 7.3E-02 7.3E-02 1.8E-09 2.5E-09 1.E-10 2.E-10 3.E-10 -- -- 4.2E-09 5.9E-09 -- -- --
RM 3 West Dibenzo(a,h)anthracene 5.3E+01 ug/kg 7.3E+00 7.3E+00 4.1E-10 5.7E-10 3.E-09 4.E-09 7.E-09 -- -- 9.7E-10 1.3E-09 -- -- --
RM 3 West Indeno(1,2,3-cd)pyrene 3.3E+02 ug/kg 7.3E-01 7.3E-01 2.6E-09 3.6E-09 2.E-09 3.E-09 4.E-09 -- -- 6.0E-09 8.3E-09 -- -- --
RM 3 West Naphthalene 9.8E+01 ug/kg -- -- 7.7E-10 1.1E-09 -- -- -- 2.0E-02 2.0E-02 1.8E-09 2.5E-09 9.E-08 1.E-07 2.E-07
RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 5.E-08 8.E-08 -- -- -- -- -- -- --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 4.0E+01 ug/kg 1.4E-02 1.4E-02 2.4E-10 4.4E-10 3.E-12 6.E-12 1.E-11 2.0E-02 2.0E-02 5.7E-10 1.0E-09 3.E-08 5.E-08 8.E-08
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 9.5E-11 1.2E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 2.2E-10 2.9E-10 1.E-05 1.E-05 3.E-05
RM 3 West Total PCB Congeners 1.6E+04 pg/g NA NA 1.3E-10 1.7E-10 NA NA -- NA NA 3.1E-10 4.0E-10 NA NA --
RM 3 West Total PCBs, Adjusted 1.5E+04 pg/g 2.0E+00 2.0E+00 1.3E-10 1.6E-10 3.E-10 3.E-10 6.E-10 2.0E-05 2.0E-05 2.9E-10 3.8E-10 1.E-05 2.E-05 3.E-05
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 6.1E-01 pg/g 1.3E+05 1.3E+05 1.1E-15 6.6E-15 1.E-10 9.E-10 1.E-09 1.0E-09 1.0E-09 2.6E-15 1.5E-14 3.E-06 2.E-05 2.E-05
RM 3 West Total PCB TEQ 4.1E-01 pg/g 1.3E+05 1.3E+05 3.5E-15 4.5E-15 5.E-10 6.E-10 1.E-09 1.0E-09 1.0E-09 8.1E-15 1.0E-14 8.E-06 1.E-05 2.E-05
RM 3 West Total TEQ -- pg/g -- -- -- -- 6.E-10 1.E-09 2.E-09 -- -- -- -- 1.E-05 3.E-05 4.E-05
RM 3 West Pesticides
RM 3 West Aldrin 3.5E-01 ug/kg 1.7E+01 1.7E+01 2.1E-12 3.8E-12 4.E-11 7.E-11 1.E-10 3.0E-05 3.0E-05 5.0E-12 9.0E-12 2.E-07 3.E-07 5.E-07
RM 3 West Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 1.2E-12 2.1E-12 2.E-11 3.E-11 5.E-11 5.0E-05 5.0E-05 2.8E-12 5.0E-12 6.E-08 1.E-07 2.E-07
RM 3 West Total DDT 2.8E+01 ug/kg 3.4E-01 3.4E-01 5.1E-11 3.1E-10 2.E-11 1.E-10 1.E-10 5.0E-04 5.0E-04 1.2E-10 7.2E-10 2.E-07 1.E-06 2.E-06
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3 West Conventionals
RM 3 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 3 East Metals
RM 3 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 7.5E-09 4.5E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.7E-08 1.0E-07 6.E-05 3.E-04 4.E-04
RM 3 East Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.3E-07 NL NL -- NL NL 0.0E+00 3.1E-07 NL NL --
RM 3 East Mercury 5.6E-02 mg/kg -- -- 0.0E+00 6.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 3 East Thallium 5.5E+00 mg/kg -- -- 0.0E+00 6.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.4E-07 0.E+00 2.E-03 2.E-03
RM 3 East Butyltins
RM 3 East Tributyltin ion 8.3E+00 ug/kg -- -- 5.0E-11 9.0E-11 -- -- -- 3.0E-04 3.0E-04 1.2E-10 2.1E-10 4.E-07 7.E-07 1.E-06
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 6.1E-10 8.4E-10 4.E-10 6.E-10 1.E-09 -- -- 1.4E-09 2.0E-09 -- -- --
RM 3 East Benzo(a)pyrene 8.4E+01 ug/kg 7.3E+00 7.3E+00 6.6E-10 9.1E-10 5.E-09 7.E-09 1.E-08 -- -- 1.5E-09 2.1E-09 -- -- --
RM 3 East Benzo(b)fluoranthene 9.9E+01 ug/kg 7.3E-01 7.3E-01 7.8E-10 1.1E-09 6.E-10 8.E-10 1.E-09 -- -- 1.8E-09 2.5E-09 -- -- --
RM 3 East Benzo(k)fluoranthene 6.0E+01 ug/kg 7.3E-02 7.3E-02 4.7E-10 6.6E-10 3.E-11 5.E-11 8.E-11 -- -- 1.1E-09 1.5E-09 -- -- --
RM 3 East Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 1.1E-10 1.5E-10 8.E-10 1.E-09 2.E-09 -- -- 2.5E-10 3.5E-10 -- -- --
RM 3 East Indeno(1,2,3-cd)pyrene 6.7E+01 ug/kg 7.3E-01 7.3E-01 5.3E-10 7.4E-10 4.E-10 5.E-10 9.E-10 -- -- 1.2E-09 1.7E-09 -- -- --
RM 3 East Naphthalene 1.3E+01 ug/kg -- -- 9.9E-11 1.4E-10 -- -- -- 2.0E-02 2.0E-02 2.3E-10 3.2E-10 1.E-08 2.E-08 3.E-08
RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 6.5E+01 ug/kg 1.4E-02 1.4E-02 3.9E-10 7.0E-10 5.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 9.1E-10 1.6E-09 5.E-08 8.E-08 1.E-07
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 1.9E+01 ug/kg 2.0E+00 2.0E+00 1.6E-10 2.1E-10 3.E-10 4.E-10 7.E-10 2.0E-05 2.0E-05 3.8E-10 4.8E-10 2.E-05 2.E-05 4.E-05
RM 3 East Total PCB Congeners 5.6E+03 pg/g NA NA 4.7E-11 6.1E-11 NA NA -- NA NA 1.1E-10 1.4E-10 NA NA --
RM 3 East Total PCBs, Adjusted 5.3E+03 pg/g 2.0E+00 2.0E+00 4.5E-11 5.8E-11 9.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 1.1E-10 1.4E-10 5.E-06 7.E-06 1.E-05
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 2.9E+00 pg/g 1.3E+05 1.3E+05 5.2E-15 3.1E-14 7.E-10 4.E-09 5.E-09 1.0E-09 1.0E-09 1.2E-14 7.3E-14 1.E-05 7.E-05 8.E-05
RM 3 East Total PCB TEQ 7.7E-02 pg/g 1.3E+05 1.3E+05 6.5E-16 8.3E-16 8.E-11 1.E-10 2.E-10 1.0E-09 1.0E-09 1.5E-15 1.9E-15 2.E-06 2.E-06 3.E-06
RM 3 East Total TEQ -- pg/g -- -- -- -- 8.E-10 4.E-09 5.E-09 -- -- -- -- 1.E-05 7.E-05 9.E-05
RM 3 East Pesticides
RM 3 East Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 1.7E-12 3.1E-12 3.E-11 5.E-11 8.E-11 3.0E-05 3.0E-05 4.0E-12 7.3E-12 1.E-07 2.E-07 4.E-07
RM 3 East Dieldrin 5.7E-02 ug/kg 1.6E+01 1.6E+01 3.5E-13 6.3E-13 6.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 8.1E-13 1.5E-12 2.E-08 3.E-08 5.E-08
RM 3 East Total DDT 1.6E+00 ug/kg 3.4E-01 3.4E-01 2.9E-12 1.7E-11 1.E-12 6.E-12 7.E-12 5.0E-04 5.0E-04 6.7E-12 4.0E-11 1.E-08 8.E-08 9.E-08
RM 3 East Conventionals
RM 3 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 3.5 West Metals
RM 3.5 West Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 1.0E-08 6.3E-08 2.E-08 9.E-08 1.E-07 3.0E-04 3.0E-04 2.4E-08 1.5E-07 8.E-05 5.E-04 6.E-04
RM 3.5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 1.6E-07 NL NL -- NL NL 0.0E+00 3.7E-07 NL NL --
RM 3.5 West Mercury 7.1E-02 mg/kg -- -- 0.0E+00 7.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-09 0.E+00 6.E-06 6.E-06
RM 3.5 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 2.5E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.7E-07 0.E+00 9.E-03 9.E-03
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 8.1E+01 ug/kg -- -- 4.9E-10 8.8E-10 -- -- -- 3.0E-04 3.0E-04 1.1E-09 2.1E-09 4.E-06 7.E-06 1.E-05
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 2.0E-09 2.8E-09 1.E-09 2.E-09 4.E-09 -- -- 4.8E-09 6.6E-09 -- -- --
RM 3.5 West Benzo(a)pyrene 3.9E+02 ug/kg 7.3E+00 7.3E+00 3.1E-09 4.3E-09 2.E-08 3.E-08 5.E-08 -- -- 7.2E-09 1.0E-08 -- -- --
RM 3.5 West Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 2.7E-09 3.8E-09 2.E-09 3.E-09 5.E-09 -- -- 6.4E-09 8.9E-09 -- -- --
RM 3.5 West Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 1.1E-09 1.6E-09 8.E-11 1.E-10 2.E-10 -- -- 2.6E-09 3.7E-09 -- -- --
RM 3.5 West Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 3.4E-10 4.7E-10 2.E-09 3.E-09 6.E-09 -- -- 7.9E-10 1.1E-09 -- -- --
RM 3.5 West Indeno(1,2,3-cd)pyrene 3.2E+02 ug/kg 7.3E-01 7.3E-01 2.5E-09 3.5E-09 2.E-09 3.E-09 4.E-09 -- -- 5.9E-09 8.2E-09 -- -- --
RM 3.5 West Naphthalene 1.3E+02 ug/kg -- -- 1.0E-09 1.4E-09 -- -- -- 2.0E-02 2.0E-02 2.4E-09 3.4E-09 1.E-07 2.E-07 3.E-07
RM 3.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 4.E-08 7.E-08 -- -- -- -- -- -- --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 4.6E+01 ug/kg 1.4E-02 1.4E-02 2.8E-10 5.1E-10 4.E-12 7.E-12 1.E-11 2.0E-02 2.0E-02 6.5E-10 1.2E-09 3.E-08 6.E-08 9.E-08
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.3E+01 ug/kg 2.0E+00 2.0E+00 1.9E-10 2.5E-10 4.E-10 5.E-10 9.E-10 2.0E-05 2.0E-05 4.5E-10 5.8E-10 2.E-05 3.E-05 5.E-05
RM 3.5 West Total PCB Congeners 1.9E+04 pg/g NA NA 1.6E-10 2.1E-10 NA NA -- NA NA 3.7E-10 4.8E-10 NA NA --
RM 3.5 West Total PCBs, Adjusted 1.8E+04 pg/g 2.0E+00 2.0E+00 1.5E-10 1.9E-10 3.E-10 4.E-10 7.E-10 2.0E-05 2.0E-05 3.5E-10 4.5E-10 2.E-05 2.E-05 4.E-05
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 9.1E-01 pg/g 1.3E+05 1.3E+05 1.6E-15 9.9E-15 2.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 3.8E-15 2.3E-14 4.E-06 2.E-05 3.E-05
RM 3.5 West Total PCB TEQ 5.1E-01 pg/g 1.3E+05 1.3E+05 4.3E-15 5.6E-15 6.E-10 7.E-10 1.E-09 1.0E-09 1.0E-09 1.0E-14 1.3E-14 1.E-05 1.E-05 2.E-05
RM 3.5 West Total TEQ -- pg/g -- -- -- -- 8.E-10 2.E-09 3.E-09 -- -- -- -- 1.E-05 4.E-05 5.E-05
RM 3.5 West Pesticides
RM 3.5 West Aldrin 2.7E-01 ug/kg 1.7E+01 1.7E+01 1.6E-12 2.9E-12 3.E-11 5.E-11 8.E-11 3.0E-05 3.0E-05 3.7E-12 6.7E-12 1.E-07 2.E-07 3.E-07
RM 3.5 West Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 7.6E-13 1.4E-12 1.E-11 2.E-11 3.E-11 5.0E-05 5.0E-05 1.8E-12 3.2E-12 4.E-08 6.E-08 1.E-07
RM 3.5 West Total DDT 5.8E+00 ug/kg 3.4E-01 3.4E-01 1.1E-11 6.3E-11 4.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 2.5E-11 1.5E-10 5.E-08 3.E-07 3.E-07
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 3.5 East Metals
RM 3.5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 6.7E-09 4.0E-08 1.E-08 6.E-08 7.E-08 3.0E-04 3.0E-04 1.6E-08 9.4E-08 5.E-05 3.E-04 4.E-04
RM 3.5 East Lead 2.7E+01 mg/kg NL NL 0.0E+00 3.0E-07 NL NL -- NL NL 0.0E+00 6.9E-07 NL NL --
RM 3.5 East Mercury 7.9E-02 mg/kg -- -- 0.0E+00 8.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.0E-09 0.E+00 7.E-06 7.E-06
RM 3.5 East Thallium 6.8E+00 mg/kg -- -- 0.0E+00 7.5E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-07 0.E+00 3.E-03 3.E-03
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 1.8E+03 ug/kg -- -- 1.1E-08 1.9E-08 -- -- -- 3.0E-04 3.0E-04 2.5E-08 4.5E-08 8.E-05 2.E-04 2.E-04
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene 2.9E+02 ug/kg 7.3E-01 7.3E-01 2.3E-09 3.2E-09 2.E-09 2.E-09 4.E-09 -- -- 5.3E-09 7.4E-09 -- -- --
RM 3.5 East Benzo(a)pyrene 2.5E+02 ug/kg 7.3E+00 7.3E+00 1.9E-09 2.7E-09 1.E-08 2.E-08 3.E-08 -- -- 4.5E-09 6.3E-09 -- -- --
RM 3.5 East Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 2.8E-09 3.8E-09 2.E-09 3.E-09 5.E-09 -- -- 6.4E-09 8.9E-09 -- -- --
RM 3.5 East Benzo(k)fluoranthene 1.7E+02 ug/kg 7.3E-02 7.3E-02 1.3E-09 1.9E-09 1.E-10 1.E-10 2.E-10 -- -- 3.1E-09 4.3E-09 -- -- --
RM 3.5 East Dibenzo(a,h)anthracene 4.1E+01 ug/kg 7.3E+00 7.3E+00 3.2E-10 4.5E-10 2.E-09 3.E-09 6.E-09 -- -- 7.5E-10 1.0E-09 -- -- --
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 East Indeno(1,2,3-cd)pyrene 1.5E+02 ug/kg 7.3E-01 7.3E-01 1.2E-09 1.6E-09 9.E-10 1.E-09 2.E-09 -- -- 2.7E-09 3.8E-09 -- -- --
RM 3.5 East Naphthalene 1.4E+01 ug/kg -- -- 1.1E-10 1.5E-10 -- -- -- 2.0E-02 2.0E-02 2.6E-10 3.5E-10 1.E-08 2.E-08 3.E-08
RM 3.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 3.E-08 5.E-08 -- -- -- -- -- -- --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 1.3E+03 ug/kg 1.4E-02 1.4E-02 8.0E-09 1.4E-08 1.E-10 2.E-10 3.E-10 2.0E-02 2.0E-02 1.9E-08 3.4E-08 9.E-07 2.E-06 3.E-06
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 3.8E+02 ug/kg 2.0E+00 2.0E+00 3.2E-09 4.1E-09 6.E-09 8.E-09 1.E-08 2.0E-05 2.0E-05 7.4E-09 9.5E-09 4.E-04 5.E-04 8.E-04
RM 3.5 East Total PCB Congeners 7.7E+05 pg/g NA NA 6.5E-09 8.3E-09 NA NA -- NA NA 1.5E-08 1.9E-08 NA NA --
RM 3.5 East Total PCBs, Adjusted 7.0E+05 pg/g 2.0E+00 2.0E+00 5.9E-09 7.6E-09 1.E-08 2.E-08 3.E-08 2.0E-05 2.0E-05 1.4E-08 1.8E-08 7.E-04 9.E-04 2.E-03
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 6.0E-15 3.6E-14 8.E-10 5.E-09 6.E-09 1.0E-09 1.0E-09 1.4E-14 8.5E-14 1.E-05 8.E-05 1.E-04
RM 3.5 East Total PCB TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 1.5E-13 1.9E-13 2.E-08 2.E-08 4.E-08 1.0E-09 1.0E-09 3.4E-13 4.4E-13 3.E-04 4.E-04 8.E-04
RM 3.5 East Total TEQ -- pg/g -- -- -- -- 2.E-08 3.E-08 5.E-08 -- -- -- -- 4.E-04 5.E-04 9.E-04
RM 3.5 East Pesticides
RM 3.5 East Aldrin 3.7E-01 ug/kg 1.7E+01 1.7E+01 2.3E-12 4.1E-12 4.E-11 7.E-11 1.E-10 3.0E-05 3.0E-05 5.3E-12 9.5E-12 2.E-07 3.E-07 5.E-07
RM 3.5 East Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 7.6E-13 1.4E-12 1.E-11 2.E-11 3.E-11 5.0E-05 5.0E-05 1.8E-12 3.2E-12 4.E-08 6.E-08 1.E-07
RM 3.5 East Total DDT 6.2E+00 ug/kg 3.4E-01 3.4E-01 1.1E-11 6.7E-11 4.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 2.6E-11 1.6E-10 5.E-08 3.E-07 4.E-07
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 4 West Metals
RM 4 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 6.1E-09 3.7E-08 9.E-09 6.E-08 6.E-08 3.0E-04 3.0E-04 1.4E-08 8.6E-08 5.E-05 3.E-04 3.E-04
RM 4 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 1.7E-07 NL NL -- NL NL 0.0E+00 3.9E-07 NL NL --
RM 4 West Mercury 8.2E-02 mg/kg -- -- 0.0E+00 9.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.1E-09 0.E+00 7.E-06 7.E-06
RM 4 West Thallium 1.0E+01 mg/kg -- -- 0.0E+00 1.1E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.6E-07 0.E+00 4.E-03 4.E-03
RM 4 West Butyltins
RM 4 West Tributyltin ion 6.1E+00 ug/kg -- -- 3.7E-11 6.7E-11 -- -- -- 3.0E-04 3.0E-04 8.6E-11 1.6E-10 3.E-07 5.E-07 8.E-07
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene 2.5E+02 ug/kg 7.3E-01 7.3E-01 2.0E-09 2.8E-09 1.E-09 2.E-09 3.E-09 -- -- 4.7E-09 6.5E-09 -- -- --
RM 4 West Benzo(a)pyrene 4.0E+02 ug/kg 7.3E+00 7.3E+00 3.1E-09 4.3E-09 2.E-08 3.E-08 5.E-08 -- -- 7.3E-09 1.0E-08 -- -- --
RM 4 West Benzo(b)fluoranthene 3.6E+02 ug/kg 7.3E-01 7.3E-01 2.8E-09 3.9E-09 2.E-09 3.E-09 5.E-09 -- -- 6.5E-09 9.1E-09 -- -- --
RM 4 West Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 1.0E-09 1.4E-09 8.E-11 1.E-10 2.E-10 -- -- 2.4E-09 3.4E-09 -- -- --
RM 4 West Dibenzo(a,h)anthracene 4.4E+01 ug/kg 7.3E+00 7.3E+00 3.5E-10 4.8E-10 3.E-09 3.E-09 6.E-09 -- -- 8.1E-10 1.1E-09 -- -- --
RM 4 West Indeno(1,2,3-cd)pyrene 3.2E+02 ug/kg 7.3E-01 7.3E-01 2.5E-09 3.4E-09 2.E-09 3.E-09 4.E-09 -- -- 5.8E-09 8.0E-09 -- -- --
RM 4 West Naphthalene 7.7E+01 ug/kg -- -- 6.1E-10 8.4E-10 -- -- -- 2.0E-02 2.0E-02 1.4E-09 2.0E-09 7.E-08 1.E-07 2.E-07
RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 4.E-08 7.E-08 -- -- -- -- -- -- --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 4.2E+01 ug/kg 1.4E-02 1.4E-02 2.5E-10 4.5E-10 4.E-12 6.E-12 1.E-11 2.0E-02 2.0E-02 5.9E-10 1.1E-09 3.E-08 5.E-08 8.E-08
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.0E+00 1.8E-10 2.3E-10 4.E-10 5.E-10 8.E-10 2.0E-05 2.0E-05 4.2E-10 5.4E-10 2.E-05 3.E-05 5.E-05
RM 4 West Total PCB Congeners 1.9E+04 pg/g NA NA 1.6E-10 2.1E-10 NA NA -- NA NA 3.7E-10 4.8E-10 NA NA --
RM 4 West Total PCBs, Adjusted 1.8E+04 pg/g 2.0E+00 2.0E+00 1.5E-10 1.9E-10 3.E-10 4.E-10 7.E-10 2.0E-05 2.0E-05 3.5E-10 4.5E-10 2.E-05 2.E-05 4.E-05
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 1.3E+05 2.9E-15 1.8E-14 4.E-10 2.E-09 3.E-09 1.0E-09 1.0E-09 6.9E-15 4.1E-14 7.E-06 4.E-05 5.E-05
RM 4 West Total PCB TEQ 4.7E-01 pg/g 1.3E+05 1.3E+05 4.0E-15 5.1E-15 5.E-10 7.E-10 1.E-09 1.0E-09 1.0E-09 9.3E-15 1.2E-14 9.E-06 1.E-05 2.E-05
RM 4 West Total TEQ -- pg/g -- -- -- -- 9.E-10 3.E-09 4.E-09 -- -- -- -- 2.E-05 5.E-05 7.E-05
RM 4 West Pesticides
RM 4 West Aldrin 3.9E-01 ug/kg 1.7E+01 1.7E+01 2.3E-12 4.2E-12 4.E-11 7.E-11 1.E-10 3.0E-05 3.0E-05 5.5E-12 9.9E-12 2.E-07 3.E-07 5.E-07
RM 4 West Dieldrin 7.1E-02 ug/kg 1.6E+01 1.6E+01 4.3E-13 7.8E-13 7.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 1.0E-12 1.8E-12 2.E-08 4.E-08 6.E-08
RM 4 West Total DDT 1.9E+01 ug/kg 3.4E-01 3.4E-01 3.4E-11 2.1E-10 1.E-11 7.E-11 8.E-11 5.0E-04 5.0E-04 8.0E-11 4.8E-10 2.E-07 1.E-06 1.E-06
RM 4 West Conventionals
RM 4 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 4 East Metals
RM 4 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 7.7E-09 4.6E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.8E-08 1.1E-07 6.E-05 4.E-04 4.E-04
RM 4 East Lead 8.0E+01 mg/kg NL NL 0.0E+00 8.7E-07 NL NL -- NL NL 0.0E+00 2.0E-06 NL NL --
RM 4 East Mercury 6.6E-02 mg/kg -- -- 0.0E+00 7.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-09 0.E+00 6.E-06 6.E-06
RM 4 East Thallium 8.0E+00 mg/kg -- -- 0.0E+00 8.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.0E-07 0.E+00 3.E-03 3.E-03
RM 4 East Butyltins
RM 4 East Tributyltin ion 2.6E+01 ug/kg -- -- 1.6E-10 2.9E-10 -- -- -- 3.0E-04 3.0E-04 3.7E-10 6.7E-10 1.E-06 2.E-06 3.E-06
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene 6.3E+02 ug/kg 7.3E-01 7.3E-01 5.0E-09 6.9E-09 4.E-09 5.E-09 9.E-09 -- -- 1.2E-08 1.6E-08 -- -- --
RM 4 East Benzo(a)pyrene 8.8E+02 ug/kg 7.3E+00 7.3E+00 6.9E-09 9.5E-09 5.E-08 7.E-08 1.E-07 -- -- 1.6E-08 2.2E-08 -- -- --
RM 4 East Benzo(b)fluoranthene 9.0E+02 ug/kg 7.3E-01 7.3E-01 7.1E-09 9.9E-09 5.E-09 7.E-09 1.E-08 -- -- 1.7E-08 2.3E-08 -- -- --
RM 4 East Benzo(k)fluoranthene 7.1E+02 ug/kg 7.3E-02 7.3E-02 5.6E-09 7.8E-09 4.E-10 6.E-10 1.E-09 -- -- 1.3E-08 1.8E-08 -- -- --
RM 4 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 1.1E-09 1.5E-09 8.E-09 1.E-08 2.E-08 -- -- 2.6E-09 3.6E-09 -- -- --
RM 4 East Indeno(1,2,3-cd)pyrene 6.4E+02 ug/kg 7.3E-01 7.3E-01 5.0E-09 7.0E-09 4.E-09 5.E-09 9.E-09 -- -- 1.2E-08 1.6E-08 -- -- --
RM 4 East Naphthalene 3.9E+01 ug/kg -- -- 3.0E-10 4.2E-10 -- -- -- 2.0E-02 2.0E-02 7.1E-10 9.8E-10 4.E-08 5.E-08 8.E-08
RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-08 1.E-07 2.E-07 -- -- -- -- -- -- --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 9.1E+02 ug/kg 1.4E-02 1.4E-02 5.5E-09 1.0E-08 8.E-11 1.E-10 2.E-10 2.0E-02 2.0E-02 1.3E-08 2.3E-08 6.E-07 1.E-06 2.E-06
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 1.5E+02 ug/kg 2.0E+00 2.0E+00 1.3E-09 1.6E-09 3.E-09 3.E-09 6.E-09 2.0E-05 2.0E-05 3.0E-09 3.8E-09 1.E-04 2.E-04 3.E-04
RM 4 East Total PCB Congeners 2.2E+05 pg/g NA NA 1.8E-09 2.4E-09 NA NA -- NA NA 4.3E-09 5.5E-09 NA NA --
RM 4 East Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 2.0E+00 1.8E-09 2.3E-09 4.E-09 5.E-09 8.E-09 2.0E-05 2.0E-05 4.1E-09 5.3E-09 2.E-04 3.E-04 5.E-04
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.3E+05 7.5E-15 4.5E-14 1.E-09 6.E-09 7.E-09 1.0E-09 1.0E-09 1.7E-14 1.1E-13 2.E-05 1.E-04 1.E-04
RM 4 East Total PCB TEQ 1.9E+00 pg/g 1.3E+05 1.3E+05 1.6E-14 2.1E-14 2.E-09 3.E-09 5.E-09 1.0E-09 1.0E-09 3.8E-14 4.9E-14 4.E-05 5.E-05 9.E-05
RM 4 East Total TEQ -- pg/g -- -- -- -- 3.E-09 9.E-09 1.E-08 -- -- -- -- 6.E-05 2.E-04 2.E-04
RM 4 East Pesticides
RM 4 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 2.9E-12 5.2E-12 5.E-11 9.E-11 1.E-10 3.0E-05 3.0E-05 6.7E-12 1.2E-11 2.E-07 4.E-07 6.E-07
RM 4 East Dieldrin 8.9E-02 ug/kg 1.6E+01 1.6E+01 5.4E-13 9.7E-13 9.E-12 2.E-11 2.E-11 5.0E-05 5.0E-05 1.3E-12 2.3E-12 3.E-08 5.E-08 7.E-08
RM 4 East Total DDT 5.4E+00 ug/kg 3.4E-01 3.4E-01 9.8E-12 5.9E-11 3.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 2.3E-11 1.4E-10 5.E-08 3.E-07 3.E-07
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 East Conventionals
RM 4 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 4.5 West Metals
RM 4.5 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 6.5E-09 3.9E-08 1.E-08 6.E-08 7.E-08 3.0E-04 3.0E-04 1.5E-08 9.1E-08 5.E-05 3.E-04 4.E-04
RM 4.5 West Lead 2.8E+01 mg/kg NL NL 0.0E+00 3.1E-07 NL NL -- NL NL 0.0E+00 7.2E-07 NL NL --
RM 4.5 West Mercury 8.6E-02 mg/kg -- -- 0.0E+00 9.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.2E-09 0.E+00 7.E-06 7.E-06
RM 4.5 West Thallium 9.0E+00 mg/kg -- -- 0.0E+00 9.8E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.3E-07 0.E+00 3.E-03 3.E-03
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 7.5E+00 ug/kg -- -- 4.5E-11 8.2E-11 -- -- -- 3.0E-04 3.0E-04 1.1E-10 1.9E-10 4.E-07 6.E-07 1.E-06
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene 5.5E+02 ug/kg 7.3E-01 7.3E-01 4.3E-09 6.0E-09 3.E-09 4.E-09 8.E-09 -- -- 1.0E-08 1.4E-08 -- -- --
RM 4.5 West Benzo(a)pyrene 7.6E+02 ug/kg 7.3E+00 7.3E+00 6.0E-09 8.3E-09 4.E-08 6.E-08 1.E-07 -- -- 1.4E-08 1.9E-08 -- -- --
RM 4.5 West Benzo(b)fluoranthene 6.6E+02 ug/kg 7.3E-01 7.3E-01 5.2E-09 7.2E-09 4.E-09 5.E-09 9.E-09 -- -- 1.2E-08 1.7E-08 -- -- --
RM 4.5 West Benzo(k)fluoranthene 2.9E+02 ug/kg 7.3E-02 7.3E-02 2.3E-09 3.2E-09 2.E-10 2.E-10 4.E-10 -- -- 5.3E-09 7.4E-09 -- -- --
RM 4.5 West Dibenzo(a,h)anthracene 8.5E+01 ug/kg 7.3E+00 7.3E+00 6.6E-10 9.2E-10 5.E-09 7.E-09 1.E-08 -- -- 1.6E-09 2.2E-09 -- -- --
RM 4.5 West Indeno(1,2,3-cd)pyrene 5.9E+02 ug/kg 7.3E-01 7.3E-01 4.7E-09 6.5E-09 3.E-09 5.E-09 8.E-09 -- -- 1.1E-08 1.5E-08 -- -- --
RM 4.5 West Naphthalene 1.6E+02 ug/kg -- -- 1.3E-09 1.8E-09 -- -- -- 2.0E-02 2.0E-02 3.0E-09 4.2E-09 2.E-07 2.E-07 4.E-07
RM 4.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-08 8.E-08 1.E-07 -- -- -- -- -- -- --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 5.0E+01 ug/kg 1.4E-02 1.4E-02 3.0E-10 5.4E-10 4.E-12 8.E-12 1.E-11 2.0E-02 2.0E-02 7.0E-10 1.3E-09 3.E-08 6.E-08 1.E-07
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 2.1E-10 2.7E-10 4.E-10 5.E-10 1.E-09 2.0E-05 2.0E-05 4.8E-10 6.2E-10 2.E-05 3.E-05 6.E-05
RM 4.5 West Total PCB Congeners 8.5E+04 pg/g NA NA 7.2E-10 9.3E-10 NA NA -- NA NA 1.7E-09 2.2E-09 NA NA --
RM 4.5 West Total PCBs, Adjusted 7.9E+04 pg/g 2.0E+00 2.0E+00 6.7E-10 8.7E-10 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 1.6E-09 2.0E-09 8.E-05 1.E-04 2.E-04
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 1.3E+05 4.7E-15 2.8E-14 6.E-10 4.E-09 4.E-09 1.0E-09 1.0E-09 1.1E-14 6.6E-14 1.E-05 7.E-05 8.E-05
RM 4.5 West Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.3E+05 1.2E-14 1.5E-14 2.E-09 2.E-09 4.E-09 1.0E-09 1.0E-09 2.8E-14 3.6E-14 3.E-05 4.E-05 6.E-05
RM 4.5 West Total TEQ -- pg/g -- -- -- -- 2.E-09 6.E-09 8.E-09 -- -- -- -- 4.E-05 1.E-04 1.E-04
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.7E-01 ug/kg 1.7E+01 1.7E+01 1.0E-12 1.8E-12 2.E-11 3.E-11 5.E-11 3.0E-05 3.0E-05 2.4E-12 4.3E-12 8.E-08 1.E-07 2.E-07
RM 4.5 West Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 8.1E-13 1.5E-12 1.E-11 2.E-11 4.E-11 5.0E-05 5.0E-05 1.9E-12 3.4E-12 4.E-08 7.E-08 1.E-07
RM 4.5 West Total DDT 4.5E+00 ug/kg 3.4E-01 3.4E-01 8.2E-12 4.9E-11 3.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 1.9E-11 1.2E-10 4.E-08 2.E-07 3.E-07
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 4.5 East Metals
RM 4.5 East Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 7.2E-09 4.3E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.7E-08 1.0E-07 6.E-05 3.E-04 4.E-04
RM 4.5 East Lead 1.6E+02 mg/kg NL NL 0.0E+00 1.7E-06 NL NL -- NL NL 0.0E+00 4.0E-06 NL NL --
RM 4.5 East Mercury 6.3E-02 mg/kg -- -- 0.0E+00 6.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 4.5 East Thallium 1.3E+01 mg/kg -- -- 0.0E+00 1.4E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.2E-07 0.E+00 5.E-03 5.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 13 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 4.1E+01 ug/kg -- -- 2.5E-10 4.4E-10 -- -- -- 3.0E-04 3.0E-04 5.7E-10 1.0E-09 2.E-06 3.E-06 5.E-06
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene 3.3E+03 ug/kg 7.3E-01 7.3E-01 2.6E-08 3.6E-08 2.E-08 3.E-08 5.E-08 -- -- 6.1E-08 8.4E-08 -- -- --
RM 4.5 East Benzo(a)pyrene 4.3E+03 ug/kg 7.3E+00 7.3E+00 3.4E-08 4.7E-08 2.E-07 3.E-07 6.E-07 -- -- 7.9E-08 1.1E-07 -- -- --
RM 4.5 East Benzo(b)fluoranthene 3.8E+03 ug/kg 7.3E-01 7.3E-01 3.0E-08 4.1E-08 2.E-08 3.E-08 5.E-08 -- -- 6.9E-08 9.6E-08 -- -- --
RM 4.5 East Benzo(k)fluoranthene 3.4E+03 ug/kg 7.3E-02 7.3E-02 2.7E-08 3.7E-08 2.E-09 3.E-09 5.E-09 -- -- 6.2E-08 8.6E-08 -- -- --
RM 4.5 East Dibenzo(a,h)anthracene 7.1E+02 ug/kg 7.3E+00 7.3E+00 5.6E-09 7.7E-09 4.E-08 6.E-08 1.E-07 -- -- 1.3E-08 1.8E-08 -- -- --
RM 4.5 East Indeno(1,2,3-cd)pyrene 3.0E+03 ug/kg 7.3E-01 7.3E-01 2.4E-08 3.3E-08 2.E-08 2.E-08 4.E-08 -- -- 5.6E-08 7.7E-08 -- -- --
RM 4.5 East Naphthalene 1.5E+02 ug/kg -- -- 1.1E-09 1.6E-09 -- -- -- 2.0E-02 2.0E-02 2.7E-09 3.7E-09 1.E-07 2.E-07 3.E-07
RM 4.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 5.E-07 8.E-07 -- -- -- -- -- -- --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 8.3E+01 ug/kg 1.4E-02 1.4E-02 5.0E-10 9.1E-10 7.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 1.2E-09 2.1E-09 6.E-08 1.E-07 2.E-07
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 3.5E+01 ug/kg 2.0E+00 2.0E+00 2.9E-10 3.8E-10 6.E-10 8.E-10 1.E-09 2.0E-05 2.0E-05 6.8E-10 8.8E-10 3.E-05 4.E-05 8.E-05
RM 4.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 1.1E-10 1.4E-10 NA NA -- NA NA 2.5E-10 3.2E-10 NA NA --
RM 4.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 1.0E-10 1.3E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 2.3E-10 3.0E-10 1.E-05 2.E-05 3.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.8E-01 pg/g 1.3E+05 1.3E+05 5.0E-16 3.0E-15 7.E-11 4.E-10 5.E-10 1.0E-09 1.0E-09 1.2E-15 7.0E-15 1.E-06 7.E-06 8.E-06
RM 4.5 East Total PCB TEQ 3.2E-01 pg/g 1.3E+05 1.3E+05 2.7E-15 3.5E-15 4.E-10 5.E-10 8.E-10 1.0E-09 1.0E-09 6.4E-15 8.2E-15 6.E-06 8.E-06 1.E-05
RM 4.5 East Total TEQ -- pg/g -- -- -- -- 4.E-10 8.E-10 1.E-09 -- -- -- -- 8.E-06 2.E-05 2.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.1E-01 ug/kg 1.7E+01 1.7E+01 6.5E-13 1.2E-12 1.E-11 2.E-11 3.E-11 3.0E-05 3.0E-05 1.5E-12 2.7E-12 5.E-08 9.E-08 1.E-07
RM 4.5 East Dieldrin 5.8E-02 ug/kg 1.6E+01 1.6E+01 3.5E-13 6.3E-13 6.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 8.2E-13 1.5E-12 2.E-08 3.E-08 5.E-08
RM 4.5 East Total DDT 4.9E+00 ug/kg 3.4E-01 3.4E-01 8.8E-12 5.3E-11 3.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 2.1E-11 1.2E-10 4.E-08 2.E-07 3.E-07
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-07
RM 5 West Metals
RM 5 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 5.9E-09 3.5E-08 9.E-09 5.E-08 6.E-08 3.0E-04 3.0E-04 1.4E-08 8.3E-08 5.E-05 3.E-04 3.E-04
RM 5 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.4E-07 NL NL -- NL NL 0.0E+00 3.2E-07 NL NL --
RM 5 West Mercury 5.2E-02 mg/kg -- -- 0.0E+00 5.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 5 West Thallium 1.6E+01 mg/kg -- -- 0.0E+00 1.7E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.0E-07 0.E+00 6.E-03 6.E-03
RM 5 West Butyltins
RM 5 West Tributyltin ion 1.8E+01 ug/kg -- -- 1.1E-10 2.0E-10 -- -- -- 3.0E-04 3.0E-04 2.5E-10 4.6E-10 8.E-07 2.E-06 2.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene 5.9E+02 ug/kg 7.3E-01 7.3E-01 4.6E-09 6.4E-09 3.E-09 5.E-09 8.E-09 -- -- 1.1E-08 1.5E-08 -- -- --
RM 5 West Benzo(a)pyrene 7.9E+02 ug/kg 7.3E+00 7.3E+00 6.2E-09 8.6E-09 5.E-08 6.E-08 1.E-07 -- -- 1.5E-08 2.0E-08 -- -- --
RM 5 West Benzo(b)fluoranthene 5.7E+02 ug/kg 7.3E-01 7.3E-01 4.5E-09 6.2E-09 3.E-09 5.E-09 8.E-09 -- -- 1.0E-08 1.4E-08 -- -- --
RM 5 West Benzo(k)fluoranthene 4.1E+02 ug/kg 7.3E-02 7.3E-02 3.2E-09 4.5E-09 2.E-10 3.E-10 6.E-10 -- -- 7.6E-09 1.0E-08 -- -- --
RM 5 West Dibenzo(a,h)anthracene 8.2E+01 ug/kg 7.3E+00 7.3E+00 6.4E-10 8.9E-10 5.E-09 7.E-09 1.E-08 -- -- 1.5E-09 2.1E-09 -- -- --
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 West Indeno(1,2,3-cd)pyrene 5.9E+02 ug/kg 7.3E-01 7.3E-01 4.6E-09 6.4E-09 3.E-09 5.E-09 8.E-09 -- -- 1.1E-08 1.5E-08 -- -- --
RM 5 West Naphthalene 1.4E+02 ug/kg -- -- 1.1E-09 1.5E-09 -- -- -- 2.0E-02 2.0E-02 2.5E-09 3.5E-09 1.E-07 2.E-07 3.E-07
RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-08 8.E-08 1.E-07 -- -- -- -- -- -- --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 4.3E-10 7.7E-10 6.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 1.0E-09 1.8E-09 5.E-08 9.E-08 1.E-07
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 1.4E-10 1.8E-10 3.E-10 4.E-10 7.E-10 2.0E-05 2.0E-05 3.3E-10 4.3E-10 2.E-05 2.E-05 4.E-05
RM 5 West Total PCB Congeners 8.0E+04 pg/g NA NA 6.8E-10 8.8E-10 NA NA -- NA NA 1.6E-09 2.0E-09 NA NA --
RM 5 West Total PCBs, Adjusted 7.8E+04 pg/g 2.0E+00 2.0E+00 6.6E-10 8.5E-10 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 1.5E-09 2.0E-09 8.E-05 1.E-04 2.E-04
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 3.5E+00 pg/g 1.3E+05 1.3E+05 6.3E-15 3.8E-14 8.E-10 5.E-09 6.E-09 1.0E-09 1.0E-09 1.5E-14 8.8E-14 1.E-05 9.E-05 1.E-04
RM 5 West Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 9.9E-15 1.3E-14 1.E-09 2.E-09 3.E-09 1.0E-09 1.0E-09 2.3E-14 3.0E-14 2.E-05 3.E-05 5.E-05
RM 5 West Total TEQ -- pg/g -- -- -- -- 2.E-09 7.E-09 9.E-09 -- -- -- -- 4.E-05 1.E-04 2.E-04
RM 5 West Pesticides
RM 5 West Aldrin 4.4E-01 ug/kg 1.7E+01 1.7E+01 2.7E-12 4.8E-12 5.E-11 8.E-11 1.E-10 3.0E-05 3.0E-05 6.2E-12 1.1E-11 2.E-07 4.E-07 6.E-07
RM 5 West Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 8.9E-13 1.6E-12 1.E-11 3.E-11 4.E-11 5.0E-05 5.0E-05 2.1E-12 3.7E-12 4.E-08 7.E-08 1.E-07
RM 5 West Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 2.1E-11 1.3E-10 7.E-12 4.E-11 5.E-11 5.0E-04 5.0E-04 4.9E-11 2.9E-10 1.E-07 6.E-07 7.E-07
RM 5 West Conventionals
RM 5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 5 East Metals
RM 5 East Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 5.9E-09 3.5E-08 9.E-09 5.E-08 6.E-08 3.0E-04 3.0E-04 1.4E-08 8.2E-08 5.E-05 3.E-04 3.E-04
RM 5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.5E-07 NL NL -- NL NL 0.0E+00 3.6E-07 NL NL --
RM 5 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 7.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-09 0.E+00 6.E-06 6.E-06
RM 5 East Thallium 2.1E+01 mg/kg -- -- 0.0E+00 2.3E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.4E-07 0.E+00 8.E-03 8.E-03
RM 5 East Butyltins
RM 5 East Tributyltin ion 5.7E+01 ug/kg -- -- 3.4E-10 6.2E-10 -- -- -- 3.0E-04 3.0E-04 8.0E-10 1.5E-09 3.E-06 5.E-06 8.E-06
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.7E-09 2.3E-09 1.E-09 2.E-09 3.E-09 -- -- 3.9E-09 5.4E-09 -- -- --
RM 5 East Benzo(a)pyrene 3.0E+02 ug/kg 7.3E+00 7.3E+00 2.3E-09 3.2E-09 2.E-08 2.E-08 4.E-08 -- -- 5.5E-09 7.6E-09 -- -- --
RM 5 East Benzo(b)fluoranthene 3.2E+02 ug/kg 7.3E-01 7.3E-01 2.5E-09 3.5E-09 2.E-09 3.E-09 4.E-09 -- -- 5.9E-09 8.1E-09 -- -- --
RM 5 East Benzo(k)fluoranthene 1.5E+02 ug/kg 7.3E-02 7.3E-02 1.2E-09 1.6E-09 9.E-11 1.E-10 2.E-10 -- -- 2.8E-09 3.8E-09 -- -- --
RM 5 East Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 3.4E-10 4.7E-10 2.E-09 3.E-09 6.E-09 -- -- 7.9E-10 1.1E-09 -- -- --
RM 5 East Indeno(1,2,3-cd)pyrene 2.4E+02 ug/kg 7.3E-01 7.3E-01 1.9E-09 2.6E-09 1.E-09 2.E-09 3.E-09 -- -- 4.4E-09 6.1E-09 -- -- --
RM 5 East Naphthalene 5.5E+01 ug/kg -- -- 4.3E-10 5.9E-10 -- -- -- 2.0E-02 2.0E-02 1.0E-09 1.4E-09 5.E-08 7.E-08 1.E-07
RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 3.E-08 6.E-08 -- -- -- -- -- -- --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 8.5E+01 ug/kg 1.4E-02 1.4E-02 5.1E-10 9.3E-10 7.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 1.2E-09 2.2E-09 6.E-08 1.E-07 2.E-07
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.0E+01 ug/kg 2.0E+00 2.0E+00 1.7E-10 2.1E-10 3.E-10 4.E-10 8.E-10 2.0E-05 2.0E-05 3.9E-10 5.0E-10 2.E-05 2.E-05 4.E-05
RM 5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 5 East Pesticides
RM 5 East Aldrin 1.9E-01 ug/kg 1.7E+01 1.7E+01 1.2E-12 2.1E-12 2.E-11 4.E-11 5.E-11 3.0E-05 3.0E-05 2.7E-12 4.8E-12 9.E-08 2.E-07 3.E-07
RM 5 East Dieldrin 1.9E-01 ug/kg 1.6E+01 1.6E+01 1.1E-12 2.1E-12 2.E-11 3.E-11 5.E-11 5.0E-05 5.0E-05 2.7E-12 4.8E-12 5.E-08 1.E-07 1.E-07
RM 5 East Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 2.5E-12 1.5E-11 8.E-13 5.E-12 6.E-12 5.0E-04 5.0E-04 5.8E-12 3.5E-11 1.E-08 7.E-08 8.E-08
RM 5 East Conventionals
RM 5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 5.5 West Metals
RM 5.5 West Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 7.7E-09 4.6E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.8E-08 1.1E-07 6.E-05 4.E-04 4.E-04
RM 5.5 West Lead 2.0E+01 mg/kg NL NL 0.0E+00 2.2E-07 NL NL -- NL NL 0.0E+00 5.1E-07 NL NL --
RM 5.5 West Mercury 6.8E-02 mg/kg -- -- 0.0E+00 7.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-09 0.E+00 6.E-06 6.E-06
RM 5.5 West Thallium 8.0E-02 mg/kg -- -- 0.0E+00 8.7E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.0E-09 0.E+00 3.E-05 3.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 1.7E+01 ug/kg -- -- 1.1E-10 1.9E-10 -- -- -- 3.0E-04 3.0E-04 2.5E-10 4.4E-10 8.E-07 1.E-06 2.E-06
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 1.0E-08 1.5E-08 8.E-09 1.E-08 2.E-08 -- -- 2.4E-08 3.4E-08 -- -- --
RM 5.5 West Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 1.5E-08 2.1E-08 1.E-07 2.E-07 3.E-07 -- -- 3.5E-08 4.8E-08 -- -- --
RM 5.5 West Benzo(b)fluoranthene 1.5E+03 ug/kg 7.3E-01 7.3E-01 1.2E-08 1.7E-08 9.E-09 1.E-08 2.E-08 -- -- 2.8E-08 3.9E-08 -- -- --
RM 5.5 West Benzo(k)fluoranthene 7.5E+02 ug/kg 7.3E-02 7.3E-02 5.9E-09 8.1E-09 4.E-10 6.E-10 1.E-09 -- -- 1.4E-08 1.9E-08 -- -- --
RM 5.5 West Dibenzo(a,h)anthracene 1.7E+02 ug/kg 7.3E+00 7.3E+00 1.3E-09 1.8E-09 1.E-08 1.E-08 2.E-08 -- -- 3.1E-09 4.3E-09 -- -- --
RM 5.5 West Indeno(1,2,3-cd)pyrene 1.5E+03 ug/kg 7.3E-01 7.3E-01 1.2E-08 1.6E-08 9.E-09 1.E-08 2.E-08 -- -- 2.7E-08 3.8E-08 -- -- --
RM 5.5 West Naphthalene 1.2E+02 ug/kg -- -- 9.2E-10 1.3E-09 -- -- -- 2.0E-02 2.0E-02 2.2E-09 3.0E-09 1.E-07 1.E-07 3.E-07
RM 5.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 2.E-07 3.E-07 -- -- -- -- -- -- --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 7.4E+01 ug/kg 1.4E-02 1.4E-02 4.5E-10 8.1E-10 6.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 1.1E-09 1.9E-09 5.E-08 9.E-08 1.E-07
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 2.7E-10 3.5E-10 5.E-10 7.E-10 1.E-09 2.0E-05 2.0E-05 6.4E-10 8.2E-10 3.E-05 4.E-05 7.E-05
RM 5.5 West Total PCB Congeners 1.8E+04 pg/g NA NA 1.5E-10 2.0E-10 NA NA -- NA NA 3.6E-10 4.6E-10 NA NA --
RM 5.5 West Total PCBs, Adjusted 1.7E+04 pg/g 2.0E+00 2.0E+00 1.4E-10 1.8E-10 3.E-10 4.E-10 7.E-10 2.0E-05 2.0E-05 3.3E-10 4.3E-10 2.E-05 2.E-05 4.E-05
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 2.6E-15 1.6E-14 3.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 6.2E-15 3.7E-14 6.E-06 4.E-05 4.E-05
RM 5.5 West Total PCB TEQ 5.8E-01 pg/g 1.3E+05 1.3E+05 4.9E-15 6.3E-15 6.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 1.1E-14 1.5E-14 1.E-05 1.E-05 3.E-05
RM 5.5 West Total TEQ -- pg/g -- -- -- -- 1.E-09 3.E-09 4.E-09 -- -- -- -- 2.E-05 5.E-05 7.E-05
RM 5.5 West Pesticides
RM 5.5 West Aldrin 4.2E-01 ug/kg 1.7E+01 1.7E+01 2.5E-12 4.6E-12 4.E-11 8.E-11 1.E-10 3.0E-05 3.0E-05 5.9E-12 1.1E-11 2.E-07 4.E-07 6.E-07
RM 5.5 West Dieldrin 3.1E-01 ug/kg 1.6E+01 1.6E+01 1.9E-12 3.4E-12 3.E-11 5.E-11 8.E-11 5.0E-05 5.0E-05 4.4E-12 8.0E-12 9.E-08 2.E-07 2.E-07
RM 5.5 West Total DDT 1.9E+01 ug/kg 3.4E-01 3.4E-01 3.5E-11 2.1E-10 1.E-11 7.E-11 8.E-11 5.0E-04 5.0E-04 8.1E-11 4.9E-10 2.E-07 1.E-06 1.E-06

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 16 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 5.5 East Metals
RM 5.5 East Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 1.0E-08 6.3E-08 2.E-08 9.E-08 1.E-07 3.0E-04 3.0E-04 2.4E-08 1.5E-07 8.E-05 5.E-04 6.E-04
RM 5.5 East Lead 6.0E+01 mg/kg NL NL 0.0E+00 6.6E-07 NL NL -- NL NL 0.0E+00 1.5E-06 NL NL --
RM 5.5 East Mercury 2.3E-01 mg/kg -- -- 0.0E+00 2.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.7E-09 0.E+00 2.E-05 2.E-05
RM 5.5 East Thallium 9.2E+00 mg/kg -- -- 0.0E+00 1.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.3E-07 0.E+00 4.E-03 4.E-03
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 1.7E+02 ug/kg -- -- 1.0E-09 1.9E-09 -- -- -- 3.0E-04 3.0E-04 2.4E-09 4.4E-09 8.E-06 1.E-05 2.E-05
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene 4.6E+02 ug/kg 7.3E-01 7.3E-01 3.6E-09 5.0E-09 3.E-09 4.E-09 6.E-09 -- -- 8.5E-09 1.2E-08 -- -- --
RM 5.5 East Benzo(a)pyrene 5.6E+02 ug/kg 7.3E+00 7.3E+00 4.4E-09 6.1E-09 3.E-08 4.E-08 8.E-08 -- -- 1.0E-08 1.4E-08 -- -- --
RM 5.5 East Benzo(b)fluoranthene 6.8E+02 ug/kg 7.3E-01 7.3E-01 5.3E-09 7.4E-09 4.E-09 5.E-09 9.E-09 -- -- 1.2E-08 1.7E-08 -- -- --
RM 5.5 East Benzo(k)fluoranthene 2.6E+02 ug/kg 7.3E-02 7.3E-02 2.1E-09 2.9E-09 2.E-10 2.E-10 4.E-10 -- -- 4.8E-09 6.7E-09 -- -- --
RM 5.5 East Dibenzo(a,h)anthracene 8.8E+01 ug/kg 7.3E+00 7.3E+00 6.9E-10 9.6E-10 5.E-09 7.E-09 1.E-08 -- -- 1.6E-09 2.2E-09 -- -- --
RM 5.5 East Indeno(1,2,3-cd)pyrene 4.3E+02 ug/kg 7.3E-01 7.3E-01 3.3E-09 4.6E-09 2.E-09 3.E-09 6.E-09 -- -- 7.8E-09 1.1E-08 -- -- --
RM 5.5 East Naphthalene 1.3E+02 ug/kg -- -- 1.1E-09 1.5E-09 -- -- -- 2.0E-02 2.0E-02 2.5E-09 3.4E-09 1.E-07 2.E-07 3.E-07
RM 5.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 6.E-08 1.E-07 -- -- -- -- -- -- --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 2.6E+02 ug/kg 1.4E-02 1.4E-02 1.6E-09 2.8E-09 2.E-11 4.E-11 6.E-11 2.0E-02 2.0E-02 3.6E-09 6.5E-09 2.E-07 3.E-07 5.E-07
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.1E+02 ug/kg 2.0E+00 2.0E+00 8.9E-10 1.1E-09 2.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 2.1E-09 2.7E-09 1.E-04 1.E-04 2.E-04
RM 5.5 East Total PCB Congeners 8.1E+04 pg/g NA NA 6.9E-10 8.9E-10 NA NA -- NA NA 1.6E-09 2.1E-09 NA NA --
RM 5.5 East Total PCBs, Adjusted 7.7E+04 pg/g 2.0E+00 2.0E+00 6.5E-10 8.4E-10 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 1.5E-09 2.0E-09 8.E-05 1.E-04 2.E-04
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 4.4E+00 pg/g 1.3E+05 1.3E+05 8.1E-15 4.9E-14 1.E-09 6.E-09 7.E-09 1.0E-09 1.0E-09 1.9E-14 1.1E-13 2.E-05 1.E-04 1.E-04
RM 5.5 East Total PCB TEQ 2.0E+00 pg/g 1.3E+05 1.3E+05 1.7E-14 2.2E-14 2.E-09 3.E-09 5.E-09 1.0E-09 1.0E-09 4.0E-14 5.2E-14 4.E-05 5.E-05 9.E-05
RM 5.5 East Total TEQ -- pg/g -- -- -- -- 3.E-09 9.E-09 1.E-08 -- -- -- -- 6.E-05 2.E-04 2.E-04
RM 5.5 East Pesticides
RM 5.5 East Aldrin 4.1E-01 ug/kg 1.7E+01 1.7E+01 2.5E-12 4.5E-12 4.E-11 8.E-11 1.E-10 3.0E-05 3.0E-05 5.8E-12 1.0E-11 2.E-07 3.E-07 5.E-07
RM 5.5 East Dieldrin 4.7E-01 ug/kg 1.6E+01 1.6E+01 2.8E-12 5.1E-12 5.E-11 8.E-11 1.E-10 5.0E-05 5.0E-05 6.6E-12 1.2E-11 1.E-07 2.E-07 4.E-07
RM 5.5 East Total DDT 8.2E+00 ug/kg 3.4E-01 3.4E-01 1.5E-11 9.0E-11 5.E-12 3.E-11 4.E-11 5.0E-04 5.0E-04 3.5E-11 2.1E-10 7.E-08 4.E-07 5.E-07
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 6 West Metals
RM 6 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 6.6E-09 4.0E-08 1.E-08 6.E-08 7.E-08 3.0E-04 3.0E-04 1.5E-08 9.3E-08 5.E-05 3.E-04 4.E-04
RM 6 West Lead 4.3E+01 mg/kg NL NL 0.0E+00 4.6E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 6 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.9E-09 0.E+00 1.E-05 1.E-05
RM 6 West Thallium 2.0E+00 mg/kg -- -- 0.0E+00 2.1E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.0E-08 0.E+00 8.E-04 8.E-04
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 West Butyltins
RM 6 West Tributyltin ion 1.3E+01 ug/kg -- -- 7.8E-11 1.4E-10 -- -- -- 3.0E-04 3.0E-04 1.8E-10 3.3E-10 6.E-07 1.E-06 2.E-06
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene 2.5E+04 ug/kg 7.3E-01 7.3E-01 2.0E-07 2.8E-07 1.E-07 2.E-07 3.E-07 -- -- 4.6E-07 6.4E-07 -- -- --
RM 6 West Benzo(a)pyrene 3.1E+04 ug/kg 7.3E+00 7.3E+00 2.4E-07 3.4E-07 2.E-06 2.E-06 4.E-06 -- -- 5.7E-07 7.9E-07 -- -- --
RM 6 West Benzo(b)fluoranthene 2.2E+04 ug/kg 7.3E-01 7.3E-01 1.7E-07 2.4E-07 1.E-07 2.E-07 3.E-07 -- -- 4.1E-07 5.7E-07 -- -- --
RM 6 West Benzo(k)fluoranthene 1.4E+04 ug/kg 7.3E-02 7.3E-02 1.1E-07 1.5E-07 8.E-09 1.E-08 2.E-08 -- -- 2.6E-07 3.6E-07 -- -- --
RM 6 West Dibenzo(a,h)anthracene 2.9E+03 ug/kg 7.3E+00 7.3E+00 2.3E-08 3.2E-08 2.E-07 2.E-07 4.E-07 -- -- 5.3E-08 7.4E-08 -- -- --
RM 6 West Indeno(1,2,3-cd)pyrene 2.1E+04 ug/kg 7.3E-01 7.3E-01 1.7E-07 2.3E-07 1.E-07 2.E-07 3.E-07 -- -- 3.9E-07 5.4E-07 -- -- --
RM 6 West Naphthalene 1.1E+04 ug/kg -- -- 8.5E-08 1.2E-07 -- -- -- 2.0E-02 2.0E-02 2.0E-07 2.8E-07 1.E-05 1.E-05 2.E-05
RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-06 3.E-06 6.E-06 -- -- -- -- -- -- --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 2.2E+02 ug/kg 1.4E-02 1.4E-02 1.3E-09 2.4E-09 2.E-11 3.E-11 5.E-11 2.0E-02 2.0E-02 3.1E-09 5.6E-09 2.E-07 3.E-07 4.E-07
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 4.3E+01 ug/kg 2.0E+00 2.0E+00 3.6E-10 4.6E-10 7.E-10 9.E-10 2.E-09 2.0E-05 2.0E-05 8.4E-10 1.1E-09 4.E-05 5.E-05 1.E-04
RM 6 West Total PCB Congeners 8.6E+04 pg/g NA NA 7.3E-10 9.4E-10 NA NA -- NA NA 1.7E-09 2.2E-09 NA NA --
RM 6 West Total PCBs, Adjusted 8.2E+04 pg/g 2.0E+00 2.0E+00 6.9E-10 8.9E-10 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 1.6E-09 2.1E-09 8.E-05 1.E-04 2.E-04
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 2.8E-15 1.7E-14 4.E-10 2.E-09 3.E-09 1.0E-09 1.0E-09 6.5E-15 3.9E-14 6.E-06 4.E-05 5.E-05
RM 6 West Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.3E+05 1.2E-14 1.6E-14 2.E-09 2.E-09 4.E-09 1.0E-09 1.0E-09 2.8E-14 3.7E-14 3.E-05 4.E-05 6.E-05
RM 6 West Total TEQ -- pg/g -- -- -- -- 2.E-09 4.E-09 6.E-09 -- -- -- -- 3.E-05 8.E-05 1.E-04
RM 6 West Pesticides
RM 6 West Aldrin 1.2E+00 ug/kg 1.7E+01 1.7E+01 7.5E-12 1.4E-11 1.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 1.8E-11 3.2E-11 6.E-07 1.E-06 2.E-06
RM 6 West Dieldrin 1.1E+00 ug/kg 1.6E+01 1.6E+01 6.8E-12 1.2E-11 1.E-10 2.E-10 3.E-10 5.0E-05 5.0E-05 1.6E-11 2.8E-11 3.E-07 6.E-07 9.E-07
RM 6 West Total DDT 3.6E+01 ug/kg 3.4E-01 3.4E-01 6.5E-11 3.9E-10 2.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 1.5E-10 9.1E-10 3.E-07 2.E-06 2.E-06
RM 6 West Conventionals
RM 6 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-06
RM 6 East Metals
RM 6 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 6.7E-09 4.0E-08 1.E-08 6.E-08 7.E-08 3.0E-04 3.0E-04 1.6E-08 9.4E-08 5.E-05 3.E-04 4.E-04
RM 6 East Lead 1.9E+01 mg/kg NL NL 0.0E+00 2.1E-07 NL NL -- NL NL 0.0E+00 4.9E-07 NL NL --
RM 6 East Mercury 2.9E-01 mg/kg -- -- 0.0E+00 3.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.3E-09 0.E+00 2.E-05 2.E-05
RM 6 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 1.8E+02 ug/kg -- -- 1.1E-09 1.9E-09 -- -- -- 3.0E-04 3.0E-04 2.5E-09 4.5E-09 8.E-06 2.E-05 2.E-05
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene 5.3E+02 ug/kg 7.3E-01 7.3E-01 4.2E-09 5.8E-09 3.E-09 4.E-09 7.E-09 -- -- 9.7E-09 1.3E-08 -- -- --
RM 6 East Benzo(a)pyrene 7.5E+02 ug/kg 7.3E+00 7.3E+00 5.9E-09 8.2E-09 4.E-08 6.E-08 1.E-07 -- -- 1.4E-08 1.9E-08 -- -- --
RM 6 East Benzo(b)fluoranthene 7.3E+02 ug/kg 7.3E-01 7.3E-01 5.7E-09 7.9E-09 4.E-09 6.E-09 1.E-08 -- -- 1.3E-08 1.9E-08 -- -- --
RM 6 East Benzo(k)fluoranthene 4.6E+02 ug/kg 7.3E-02 7.3E-02 3.6E-09 5.0E-09 3.E-10 4.E-10 6.E-10 -- -- 8.5E-09 1.2E-08 -- -- --
RM 6 East Dibenzo(a,h)anthracene 9.6E+01 ug/kg 7.3E+00 7.3E+00 7.5E-10 1.0E-09 5.E-09 8.E-09 1.E-08 -- -- 1.8E-09 2.4E-09 -- -- --
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 East Indeno(1,2,3-cd)pyrene 4.2E+02 ug/kg 7.3E-01 7.3E-01 3.3E-09 4.6E-09 2.E-09 3.E-09 6.E-09 -- -- 7.7E-09 1.1E-08 -- -- --
RM 6 East Naphthalene 2.5E+02 ug/kg -- -- 1.9E-09 2.7E-09 -- -- -- 2.0E-02 2.0E-02 4.5E-09 6.3E-09 2.E-07 3.E-07 5.E-07
RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-08 8.E-08 1.E-07 -- -- -- -- -- -- --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 1.4E-02 4.9E-10 8.9E-10 7.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 1.2E-09 2.1E-09 6.E-08 1.E-07 2.E-07
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 7.7E+01 ug/kg 2.0E+00 2.0E+00 6.5E-10 8.3E-10 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 1.5E-09 1.9E-09 8.E-05 1.E-04 2.E-04
RM 6 East Total PCB Congeners 4.1E+04 pg/g NA NA 3.4E-10 4.4E-10 NA NA -- NA NA 8.0E-10 1.0E-09 NA NA --
RM 6 East Total PCBs, Adjusted 3.8E+04 pg/g 2.0E+00 2.0E+00 3.2E-10 4.1E-10 6.E-10 8.E-10 1.E-09 2.0E-05 2.0E-05 7.5E-10 9.7E-10 4.E-05 5.E-05 9.E-05
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 3.2E+00 pg/g 1.3E+05 1.3E+05 5.8E-15 3.5E-14 7.E-10 4.E-09 5.E-09 1.0E-09 1.0E-09 1.3E-14 8.1E-14 1.E-05 8.E-05 9.E-05
RM 6 East Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 1.0E-14 1.3E-14 1.E-09 2.E-09 3.E-09 1.0E-09 1.0E-09 2.4E-14 3.1E-14 2.E-05 3.E-05 6.E-05
RM 6 East Total TEQ -- pg/g -- -- -- -- 2.E-09 6.E-09 8.E-09 -- -- -- -- 4.E-05 1.E-04 2.E-04
RM 6 East Pesticides
RM 6 East Aldrin 4.1E-01 ug/kg 1.7E+01 1.7E+01 2.5E-12 4.5E-12 4.E-11 8.E-11 1.E-10 3.0E-05 3.0E-05 5.8E-12 1.0E-11 2.E-07 3.E-07 5.E-07
RM 6 East Dieldrin 4.4E-02 ug/kg 1.6E+01 1.6E+01 2.7E-13 4.8E-13 4.E-12 8.E-12 1.E-11 5.0E-05 5.0E-05 6.3E-13 1.1E-12 1.E-08 2.E-08 4.E-08
RM 6 East Total DDT 2.9E+00 ug/kg 3.4E-01 3.4E-01 5.3E-12 3.2E-11 2.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 1.2E-11 7.4E-11 2.E-08 1.E-07 2.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 6.5 West Metals
RM 6.5 West Arsenic 7.4E+00 mg/kg 1.5E+00 1.5E+00 1.3E-08 8.1E-08 2.E-08 1.E-07 1.E-07 3.0E-04 3.0E-04 3.1E-08 1.9E-07 1.E-04 6.E-04 7.E-04
RM 6.5 West Lead 4.0E+01 mg/kg NL NL 0.0E+00 4.4E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 6.5 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.8E-09 0.E+00 9.E-06 9.E-06
RM 6.5 West Thallium 9.0E-02 mg/kg -- -- 0.0E+00 9.8E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.3E-09 0.E+00 3.E-05 3.E-05
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 2.6E+01 ug/kg -- -- 1.6E-10 2.9E-10 -- -- -- 3.0E-04 3.0E-04 3.7E-10 6.7E-10 1.E-06 2.E-06 3.E-06
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene 7.4E+02 ug/kg 7.3E-01 7.3E-01 5.8E-09 8.1E-09 4.E-09 6.E-09 1.E-08 -- -- 1.4E-08 1.9E-08 -- -- --
RM 6.5 West Benzo(a)pyrene 9.1E+02 ug/kg 7.3E+00 7.3E+00 7.2E-09 9.9E-09 5.E-08 7.E-08 1.E-07 -- -- 1.7E-08 2.3E-08 -- -- --
RM 6.5 West Benzo(b)fluoranthene 1.0E+03 ug/kg 7.3E-01 7.3E-01 8.0E-09 1.1E-08 6.E-09 8.E-09 1.E-08 -- -- 1.9E-08 2.6E-08 -- -- --
RM 6.5 West Benzo(k)fluoranthene 4.0E+02 ug/kg 7.3E-02 7.3E-02 3.2E-09 4.4E-09 2.E-10 3.E-10 6.E-10 -- -- 7.4E-09 1.0E-08 -- -- --
RM 6.5 West Dibenzo(a,h)anthracene 1.7E+02 ug/kg 7.3E+00 7.3E+00 1.3E-09 1.8E-09 1.E-08 1.E-08 2.E-08 -- -- 3.1E-09 4.3E-09 -- -- --
RM 6.5 West Indeno(1,2,3-cd)pyrene 6.2E+02 ug/kg 7.3E-01 7.3E-01 4.9E-09 6.8E-09 4.E-09 5.E-09 9.E-09 -- -- 1.1E-08 1.6E-08 -- -- --
RM 6.5 West Naphthalene 1.1E+02 ug/kg -- -- 8.3E-10 1.2E-09 -- -- -- 2.0E-02 2.0E-02 1.9E-09 2.7E-09 1.E-07 1.E-07 2.E-07
RM 6.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-08 1.E-07 2.E-07 -- -- -- -- -- -- --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 8.1E+01 ug/kg 1.4E-02 1.4E-02 4.9E-10 8.8E-10 7.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 1.1E-09 2.1E-09 6.E-08 1.E-07 2.E-07
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 6.4E+01 ug/kg 2.0E+00 2.0E+00 5.4E-10 6.9E-10 1.E-09 1.E-09 2.E-09 2.0E-05 2.0E-05 1.3E-09 1.6E-09 6.E-05 8.E-05 1.E-04
RM 6.5 West Total PCB Congeners 1.9E+05 pg/g NA NA 1.6E-09 2.0E-09 NA NA -- NA NA 3.7E-09 4.7E-09 NA NA --
RM 6.5 West Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 2.0E+00 1.5E-09 2.0E-09 3.E-09 4.E-09 7.E-09 2.0E-05 2.0E-05 3.5E-09 4.6E-09 2.E-04 2.E-04 4.E-04
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 2.1E+01 pg/g 1.3E+05 1.3E+05 3.8E-14 2.3E-13 5.E-09 3.E-08 3.E-08 1.0E-09 1.0E-09 8.8E-14 5.3E-13 9.E-05 5.E-04 6.E-04
RM 6.5 West Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 1.5E-14 2.0E-14 2.E-09 3.E-09 5.E-09 1.0E-09 1.0E-09 3.5E-14 4.6E-14 4.E-05 5.E-05 8.E-05
RM 6.5 West Total TEQ -- pg/g -- -- -- -- 7.E-09 3.E-08 4.E-08 -- -- -- -- 1.E-04 6.E-04 7.E-04
RM 6.5 West Pesticides
RM 6.5 West Aldrin 1.7E+00 ug/kg 1.7E+01 1.7E+01 1.1E-11 1.9E-11 2.E-10 3.E-10 5.E-10 3.0E-05 3.0E-05 2.5E-11 4.4E-11 8.E-07 1.E-06 2.E-06
RM 6.5 West Dieldrin 5.4E-01 ug/kg 1.6E+01 1.6E+01 3.3E-12 5.9E-12 5.E-11 9.E-11 1.E-10 5.0E-05 5.0E-05 7.6E-12 1.4E-11 2.E-07 3.E-07 4.E-07
RM 6.5 West Total DDT 9.2E+01 ug/kg 3.4E-01 3.4E-01 1.7E-10 1.0E-09 6.E-11 3.E-10 4.E-10 5.0E-04 5.0E-04 3.9E-10 2.3E-09 8.E-07 5.E-06 5.E-06
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 6.5 East Metals
RM 6.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 7.6E-09 4.5E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.8E-08 1.1E-07 6.E-05 4.E-04 4.E-04
RM 6.5 East Lead 4.3E+02 mg/kg NL NL 0.0E+00 4.7E-06 NL NL -- NL NL 0.0E+00 1.1E-05 NL NL --
RM 6.5 East Mercury 2.2E+00 mg/kg -- -- 0.0E+00 2.4E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.5E-08 0.E+00 2.E-04 2.E-04
RM 6.5 East Thallium 4.7E+00 mg/kg -- -- 0.0E+00 5.1E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-07 0.E+00 2.E-03 2.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 4.3E+01 ug/kg -- -- 2.6E-10 4.7E-10 -- -- -- 3.0E-04 3.0E-04 6.0E-10 1.1E-09 2.E-06 4.E-06 6.E-06
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene 1.1E+02 ug/kg 7.3E-01 7.3E-01 8.5E-10 1.2E-09 6.E-10 9.E-10 1.E-09 -- -- 2.0E-09 2.8E-09 -- -- --
RM 6.5 East Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 6.8E-10 9.4E-10 5.E-09 7.E-09 1.E-08 -- -- 1.6E-09 2.2E-09 -- -- --
RM 6.5 East Benzo(b)fluoranthene 1.1E+02 ug/kg 7.3E-01 7.3E-01 8.9E-10 1.2E-09 6.E-10 9.E-10 2.E-09 -- -- 2.1E-09 2.9E-09 -- -- --
RM 6.5 East Benzo(k)fluoranthene 6.1E+01 ug/kg 7.3E-02 7.3E-02 4.8E-10 6.6E-10 3.E-11 5.E-11 8.E-11 -- -- 1.1E-09 1.5E-09 -- -- --
RM 6.5 East Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 1.2E-10 1.6E-10 9.E-10 1.E-09 2.E-09 -- -- 2.7E-10 3.8E-10 -- -- --
RM 6.5 East Indeno(1,2,3-cd)pyrene 5.9E+01 ug/kg 7.3E-01 7.3E-01 4.6E-10 6.4E-10 3.E-10 5.E-10 8.E-10 -- -- 1.1E-09 1.5E-09 -- -- --
RM 6.5 East Naphthalene 6.5E+01 ug/kg -- -- 5.1E-10 7.0E-10 -- -- -- 2.0E-02 2.0E-02 1.2E-09 1.6E-09 6.E-08 8.E-08 1.E-07
RM 6.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 1.4E-02 5.6E-10 1.0E-09 8.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 1.3E-09 2.4E-09 7.E-08 1.E-07 2.E-07
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 2.0E+02 ug/kg 2.0E+00 2.0E+00 1.7E-09 2.2E-09 3.E-09 4.E-09 8.E-09 2.0E-05 2.0E-05 4.0E-09 5.1E-09 2.E-04 3.E-04 5.E-04
RM 6.5 East Total PCB Congeners 3.9E+05 pg/g NA NA 3.3E-09 4.2E-09 NA NA -- NA NA 7.6E-09 9.8E-09 NA NA --
RM 6.5 East Total PCBs, Adjusted 3.8E+05 pg/g 2.0E+00 2.0E+00 3.2E-09 4.1E-09 6.E-09 8.E-09 1.E-08 2.0E-05 2.0E-05 7.5E-09 9.7E-09 4.E-04 5.E-04 9.E-04
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 2.0E+01 pg/g 1.3E+05 1.3E+05 3.6E-14 2.2E-13 5.E-09 3.E-08 3.E-08 1.0E-09 1.0E-09 8.5E-14 5.1E-13 8.E-05 5.E-04 6.E-04
RM 6.5 East Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 2.6E-14 3.3E-14 3.E-09 4.E-09 8.E-09 1.0E-09 1.0E-09 6.0E-14 7.7E-14 6.E-05 8.E-05 1.E-04
RM 6.5 East Total TEQ -- pg/g -- -- -- -- 8.E-09 3.E-08 4.E-08 -- -- -- -- 1.E-04 6.E-04 7.E-04
RM 6.5 East Pesticides
RM 6.5 East Aldrin 7.6E-02 ug/kg 1.7E+01 1.7E+01 4.6E-13 8.3E-13 8.E-12 1.E-11 2.E-11 3.0E-05 3.0E-05 1.1E-12 1.9E-12 4.E-08 6.E-08 1.E-07
RM 6.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 9.1E-13 1.6E-12 1.E-11 3.E-11 4.E-11 5.0E-05 5.0E-05 2.1E-12 3.8E-12 4.E-08 8.E-08 1.E-07
RM 6.5 East Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 2.7E-11 1.6E-10 9.E-12 6.E-11 7.E-11 5.0E-04 5.0E-04 6.4E-11 3.8E-10 1.E-07 8.E-07 9.E-07
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 7 West Metals
RM 7 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 7.5E-09 4.5E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.8E-08 1.1E-07 6.E-05 4.E-04 4.E-04
RM 7 West Lead 6.9E+01 mg/kg NL NL 0.0E+00 7.6E-07 NL NL -- NL NL 0.0E+00 1.8E-06 NL NL --
RM 7 West Mercury 8.1E-02 mg/kg -- -- 0.0E+00 8.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.1E-09 0.E+00 7.E-06 7.E-06
RM 7 West Thallium 3.7E+00 mg/kg -- -- 0.0E+00 4.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.3E-08 0.E+00 1.E-03 1.E-03
RM 7 West Butyltins
RM 7 West Tributyltin ion 6.0E+00 ug/kg -- -- 3.6E-11 6.5E-11 -- -- -- 3.0E-04 3.0E-04 8.4E-11 1.5E-10 3.E-07 5.E-07 8.E-07
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene 5.6E+02 ug/kg 7.3E-01 7.3E-01 4.4E-09 6.1E-09 3.E-09 4.E-09 8.E-09 -- -- 1.0E-08 1.4E-08 -- -- --
RM 7 West Benzo(a)pyrene 4.7E+02 ug/kg 7.3E+00 7.3E+00 3.7E-09 5.1E-09 3.E-08 4.E-08 6.E-08 -- -- 8.5E-09 1.2E-08 -- -- --
RM 7 West Benzo(b)fluoranthene 1.1E+03 ug/kg 7.3E-01 7.3E-01 8.4E-09 1.2E-08 6.E-09 9.E-09 1.E-08 -- -- 2.0E-08 2.7E-08 -- -- --
RM 7 West Benzo(k)fluoranthene 3.9E+02 ug/kg 7.3E-02 7.3E-02 3.1E-09 4.3E-09 2.E-10 3.E-10 5.E-10 -- -- 7.2E-09 9.9E-09 -- -- --
RM 7 West Dibenzo(a,h)anthracene 1.3E+02 ug/kg 7.3E+00 7.3E+00 1.0E-09 1.4E-09 7.E-09 1.E-08 2.E-08 -- -- 2.3E-09 3.3E-09 -- -- --
RM 7 West Indeno(1,2,3-cd)pyrene 3.7E+02 ug/kg 7.3E-01 7.3E-01 2.9E-09 4.0E-09 2.E-09 3.E-09 5.E-09 -- -- 6.7E-09 9.4E-09 -- -- --
RM 7 West Naphthalene 8.8E+00 ug/kg -- -- 6.9E-11 9.6E-11 -- -- -- 2.0E-02 2.0E-02 1.6E-10 2.2E-10 8.E-09 1.E-08 2.E-08
RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 6.E-08 1.E-07 -- -- -- -- -- -- --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.1E+02 ug/kg 1.4E-02 1.4E-02 1.3E-09 2.3E-09 2.E-11 3.E-11 5.E-11 2.0E-02 2.0E-02 2.9E-09 5.3E-09 1.E-07 3.E-07 4.E-07
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 7.1E+01 ug/kg 2.0E+00 2.0E+00 6.0E-10 7.7E-10 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 1.4E-09 1.8E-09 7.E-05 9.E-05 2.E-04
RM 7 West Total PCB Congeners 2.7E+05 pg/g NA NA 2.3E-09 3.0E-09 NA NA -- NA NA 5.4E-09 7.0E-09 NA NA --
RM 7 West Total PCBs, Adjusted 2.6E+05 pg/g 2.0E+00 2.0E+00 2.2E-09 2.8E-09 4.E-09 6.E-09 1.E-08 2.0E-05 2.0E-05 5.1E-09 6.6E-09 3.E-04 3.E-04 6.E-04
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 1.7E+03 pg/g 1.3E+05 1.3E+05 3.0E-12 1.8E-11 4.E-07 2.E-06 3.E-06 1.0E-09 1.0E-09 7.0E-12 4.2E-11 7.E-03 4.E-02 5.E-02
RM 7 West Total PCB TEQ 7.7E+00 pg/g 1.3E+05 1.3E+05 6.5E-14 8.3E-14 8.E-09 1.E-08 2.E-08 1.0E-09 1.0E-09 1.5E-13 1.9E-13 2.E-04 2.E-04 3.E-04
RM 7 West Total TEQ -- pg/g -- -- -- -- 4.E-07 2.E-06 3.E-06 -- -- -- -- 7.E-03 4.E-02 5.E-02
RM 7 West Pesticides
RM 7 West Aldrin 2.7E+01 ug/kg 1.7E+01 1.7E+01 1.6E-10 2.9E-10 3.E-09 5.E-09 8.E-09 3.0E-05 3.0E-05 3.8E-10 6.8E-10 1.E-05 2.E-05 4.E-05
RM 7 West Dieldrin 1.3E+00 ug/kg 1.6E+01 1.6E+01 7.7E-12 1.4E-11 1.E-10 2.E-10 3.E-10 5.0E-05 5.0E-05 1.8E-11 3.2E-11 4.E-07 6.E-07 1.E-06
RM 7 West Total DDT 2.3E+03 ug/kg 3.4E-01 3.4E-01 4.3E-09 2.6E-08 1.E-09 9.E-09 1.E-08 5.0E-04 5.0E-04 9.9E-09 6.0E-08 2.E-05 1.E-04 1.E-04
RM 7 West Conventionals
RM 7 West Perchlorate 4.9E+04 ug/kg -- -- 0.0E+00 5.4E-07 -- -- -- 7.0E-04 7.0E-04 0.0E+00 1.3E-06 0.E+00 2.E-03 2.E-03
Exposure Point Total 3.E-06
RM 7 East Metals
RM 7 East Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 1.8E-08 1.1E-07 3.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 4.3E-08 2.6E-07 1.E-04 9.E-04 1.E-03
RM 7 East Lead 3.6E+01 mg/kg NL NL 0.0E+00 3.9E-07 NL NL -- NL NL 0.0E+00 9.0E-07 NL NL --
RM 7 East Mercury 5.8E-02 mg/kg -- -- 0.0E+00 6.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-09 0.E+00 5.E-06 5.E-06
RM 7 East Thallium 1.2E+01 mg/kg -- -- 0.0E+00 1.3E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.1E-07 0.E+00 5.E-03 5.E-03
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7 East Butyltins
RM 7 East Tributyltin ion 2.6E+02 ug/kg -- -- 1.6E-09 2.9E-09 -- -- -- 3.0E-04 3.0E-04 3.7E-09 6.7E-09 1.E-05 2.E-05 3.E-05
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 9.7E-10 1.3E-09 7.E-10 1.E-09 2.E-09 -- -- 2.3E-09 3.1E-09 -- -- --
RM 7 East Benzo(a)pyrene 1.6E+02 ug/kg 7.3E+00 7.3E+00 1.2E-09 1.7E-09 9.E-09 1.E-08 2.E-08 -- -- 2.9E-09 4.0E-09 -- -- --
RM 7 East Benzo(b)fluoranthene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.6E-09 2.3E-09 1.E-09 2.E-09 3.E-09 -- -- 3.8E-09 5.3E-09 -- -- --
RM 7 East Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 8.9E-10 1.2E-09 7.E-11 9.E-11 2.E-10 -- -- 2.1E-09 2.9E-09 -- -- --
RM 7 East Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 3.3E-10 4.6E-10 2.E-09 3.E-09 6.E-09 -- -- 7.8E-10 1.1E-09 -- -- --
RM 7 East Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 8.3E-10 1.2E-09 6.E-10 8.E-10 1.E-09 -- -- 1.9E-09 2.7E-09 -- -- --
RM 7 East Naphthalene 2.2E+01 ug/kg -- -- 1.7E-10 2.4E-10 -- -- -- 2.0E-02 2.0E-02 4.0E-10 5.5E-10 2.E-08 3.E-08 5.E-08
RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- -- -- --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 3.0E+02 ug/kg 1.4E-02 1.4E-02 1.8E-09 3.3E-09 3.E-11 5.E-11 7.E-11 2.0E-02 2.0E-02 4.3E-09 7.7E-09 2.E-07 4.E-07 6.E-07
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 4.2E+01 ug/kg 2.0E+00 2.0E+00 3.5E-10 4.6E-10 7.E-10 9.E-10 2.E-09 2.0E-05 2.0E-05 8.3E-10 1.1E-09 4.E-05 5.E-05 9.E-05
RM 7 East Total PCB Congeners 2.1E+04 pg/g NA NA 1.8E-10 2.3E-10 NA NA -- NA NA 4.1E-10 5.3E-10 NA NA --
RM 7 East Total PCBs, Adjusted 2.0E+04 pg/g 2.0E+00 2.0E+00 1.7E-10 2.2E-10 3.E-10 4.E-10 8.E-10 2.0E-05 2.0E-05 3.9E-10 5.0E-10 2.E-05 3.E-05 4.E-05
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 3.0E-14 1.8E-13 4.E-09 2.E-08 3.E-08 1.0E-09 1.0E-09 7.1E-14 4.2E-13 7.E-05 4.E-04 5.E-04
RM 7 East Total PCB TEQ 5.5E-01 pg/g 1.3E+05 1.3E+05 4.7E-15 6.0E-15 6.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 1.1E-14 1.4E-14 1.E-05 1.E-05 2.E-05
RM 7 East Total TEQ -- pg/g -- -- -- -- 5.E-09 2.E-08 3.E-08 -- -- -- -- 8.E-05 4.E-04 5.E-04
RM 7 East Pesticides
RM 7 East Aldrin 1.3E-01 ug/kg 1.7E+01 1.7E+01 8.0E-13 1.4E-12 1.E-11 2.E-11 4.E-11 3.0E-05 3.0E-05 1.9E-12 3.4E-12 6.E-08 1.E-07 2.E-07
RM 7 East Dieldrin 8.2E-02 ug/kg 1.6E+01 1.6E+01 4.9E-13 8.9E-13 8.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 1.2E-12 2.1E-12 2.E-08 4.E-08 6.E-08
RM 7 East Total DDT 3.6E+00 ug/kg 3.4E-01 3.4E-01 6.4E-12 3.9E-11 2.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 1.5E-11 9.0E-11 3.E-08 2.E-07 2.E-07
RM 7 East Conventionals
RM 7 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 7.5 West Metals
RM 7.5 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 5.9E-09 3.5E-08 9.E-09 5.E-08 6.E-08 3.0E-04 3.0E-04 1.4E-08 8.2E-08 5.E-05 3.E-04 3.E-04
RM 7.5 West Lead 1.7E+01 mg/kg NL NL 0.0E+00 1.8E-07 NL NL -- NL NL 0.0E+00 4.2E-07 NL NL --
RM 7.5 West Mercury 7.7E-02 mg/kg -- -- 0.0E+00 8.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.0E-09 0.E+00 7.E-06 7.E-06
RM 7.5 West Thallium 6.0E+00 mg/kg -- -- 0.0E+00 6.6E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-07 0.E+00 2.E-03 2.E-03
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 5.4E+00 ug/kg -- -- 3.3E-11 5.9E-11 -- -- -- 3.0E-04 3.0E-04 7.6E-11 1.4E-10 3.E-07 5.E-07 7.E-07
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 1.2E-09 1.6E-09 8.E-10 1.E-09 2.E-09 -- -- 2.7E-09 3.8E-09 -- -- --
RM 7.5 West Benzo(a)pyrene 1.3E+02 ug/kg 7.3E+00 7.3E+00 1.0E-09 1.4E-09 7.E-09 1.E-08 2.E-08 -- -- 2.4E-09 3.3E-09 -- -- --
RM 7.5 West Benzo(b)fluoranthene 1.7E+02 ug/kg 7.3E-01 7.3E-01 1.3E-09 1.9E-09 1.E-09 1.E-09 2.E-09 -- -- 3.1E-09 4.3E-09 -- -- --
RM 7.5 West Benzo(k)fluoranthene 6.1E+01 ug/kg 7.3E-02 7.3E-02 4.8E-10 6.6E-10 3.E-11 5.E-11 8.E-11 -- -- 1.1E-09 1.5E-09 -- -- --
RM 7.5 West Dibenzo(a,h)anthracene 2.0E+01 ug/kg 7.3E+00 7.3E+00 1.6E-10 2.2E-10 1.E-09 2.E-09 3.E-09 -- -- 3.6E-10 5.1E-10 -- -- --
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 West Indeno(1,2,3-cd)pyrene 8.4E+01 ug/kg 7.3E-01 7.3E-01 6.6E-10 9.1E-10 5.E-10 7.E-10 1.E-09 -- -- 1.5E-09 2.1E-09 -- -- --
RM 7.5 West Naphthalene 2.5E+01 ug/kg -- -- 2.0E-10 2.7E-10 -- -- -- 2.0E-02 2.0E-02 4.6E-10 6.4E-10 2.E-08 3.E-08 5.E-08
RM 7.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- -- -- --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 8.6E-10 1.5E-09 1.E-11 2.E-11 3.E-11 2.0E-02 2.0E-02 2.0E-09 3.6E-09 1.E-07 2.E-07 3.E-07
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 8.6E+01 ug/kg 2.0E+00 2.0E+00 7.3E-10 9.3E-10 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 1.7E-09 2.2E-09 8.E-05 1.E-04 2.E-04
RM 7.5 West Total PCB Congeners 2.6E+04 pg/g NA NA 2.2E-10 2.8E-10 NA NA -- NA NA 5.0E-10 6.5E-10 NA NA --
RM 7.5 West Total PCBs, Adjusted 2.4E+04 pg/g 2.0E+00 2.0E+00 2.1E-10 2.6E-10 4.E-10 5.E-10 9.E-10 2.0E-05 2.0E-05 4.8E-10 6.2E-10 2.E-05 3.E-05 5.E-05
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 9.3E-01 pg/g 1.3E+05 1.3E+05 1.7E-15 1.0E-14 2.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 3.9E-15 2.4E-14 4.E-06 2.E-05 3.E-05
RM 7.5 West Total PCB TEQ 6.6E-01 pg/g 1.3E+05 1.3E+05 5.6E-15 7.2E-15 7.E-10 9.E-10 2.E-09 1.0E-09 1.0E-09 1.3E-14 1.7E-14 1.E-05 2.E-05 3.E-05
RM 7.5 West Total TEQ -- pg/g -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- 2.E-05 4.E-05 6.E-05
RM 7.5 West Pesticides
RM 7.5 West Aldrin 1.8E-01 ug/kg 1.7E+01 1.7E+01 1.1E-12 2.0E-12 2.E-11 3.E-11 5.E-11 3.0E-05 3.0E-05 2.6E-12 4.7E-12 9.E-08 2.E-07 2.E-07
RM 7.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 1.1E-12 1.9E-12 2.E-11 3.E-11 5.E-11 5.0E-05 5.0E-05 2.5E-12 4.5E-12 5.E-08 9.E-08 1.E-07
RM 7.5 West Total DDT 2.1E+01 ug/kg 3.4E-01 3.4E-01 3.8E-11 2.3E-10 1.E-11 8.E-11 9.E-11 5.0E-04 5.0E-04 8.9E-11 5.3E-10 2.E-07 1.E-06 1.E-06
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-08
RM 7.5 East Metals
RM 7.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 6.0E-09 3.6E-08 9.E-09 5.E-08 6.E-08 3.0E-04 3.0E-04 1.4E-08 8.4E-08 5.E-05 3.E-04 3.E-04
RM 7.5 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.4E-07 NL NL -- NL NL 0.0E+00 3.3E-07 NL NL --
RM 7.5 East Mercury 7.6E-02 mg/kg -- -- 0.0E+00 8.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.9E-09 0.E+00 6.E-06 6.E-06
RM 7.5 East Thallium 8.6E+00 mg/kg -- -- 0.0E+00 9.4E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.2E-07 0.E+00 3.E-03 3.E-03
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 1.6E+02 ug/kg -- -- 9.8E-10 1.8E-09 -- -- -- 3.0E-04 3.0E-04 2.3E-09 4.1E-09 8.E-06 1.E-05 2.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 2.0E-10 2.8E-10 1.E-10 2.E-10 3.E-10 -- -- 4.7E-10 6.5E-10 -- -- --
RM 7.5 East Benzo(a)pyrene 2.6E+01 ug/kg 7.3E+00 7.3E+00 2.0E-10 2.8E-10 1.E-09 2.E-09 4.E-09 -- -- 4.7E-10 6.6E-10 -- -- --
RM 7.5 East Benzo(b)fluoranthene 3.2E+01 ug/kg 7.3E-01 7.3E-01 2.5E-10 3.5E-10 2.E-10 3.E-10 4.E-10 -- -- 5.9E-10 8.2E-10 -- -- --
RM 7.5 East Benzo(k)fluoranthene 2.0E+01 ug/kg 7.3E-02 7.3E-02 1.6E-10 2.2E-10 1.E-11 2.E-11 3.E-11 -- -- 3.7E-10 5.1E-10 -- -- --
RM 7.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 7.2E-11 1.0E-10 5.E-10 7.E-10 1.E-09 -- -- 1.7E-10 2.3E-10 -- -- --
RM 7.5 East Indeno(1,2,3-cd)pyrene 1.8E+01 ug/kg 7.3E-01 7.3E-01 1.4E-10 2.0E-10 1.E-10 1.E-10 2.E-10 -- -- 3.3E-10 4.6E-10 -- -- --
RM 7.5 East Naphthalene 6.1E+00 ug/kg -- -- 4.8E-11 6.6E-11 -- -- -- 2.0E-02 2.0E-02 1.1E-10 1.5E-10 6.E-09 8.E-09 1.E-08
RM 7.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 6.E-09 -- -- -- -- -- -- --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 6.1E+02 ug/kg 1.4E-02 1.4E-02 3.7E-09 6.6E-09 5.E-11 9.E-11 1.E-10 2.0E-02 2.0E-02 8.6E-09 1.6E-08 4.E-07 8.E-07 1.E-06
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 2.7E-10 3.5E-10 5.E-10 7.E-10 1.E-09 2.0E-05 2.0E-05 6.3E-10 8.1E-10 3.E-05 4.E-05 7.E-05
RM 7.5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 7.5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 7.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 8.8E-13 1.6E-12 1.E-11 3.E-11 4.E-11 5.0E-05 5.0E-05 2.1E-12 3.7E-12 4.E-08 7.E-08 1.E-07
RM 7.5 East Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 1.9E-12 1.2E-11 7.E-13 4.E-12 5.E-12 5.0E-04 5.0E-04 4.5E-12 2.7E-11 9.E-09 5.E-08 6.E-08
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-08
RM 8 West Metals
RM 8 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 7.5E-09 4.5E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.8E-08 1.1E-07 6.E-05 4.E-04 4.E-04
RM 8 West Lead 5.0E+01 mg/kg NL NL 0.0E+00 5.4E-07 NL NL -- NL NL 0.0E+00 1.3E-06 NL NL --
RM 8 West Mercury 1.7E-01 mg/kg -- -- 0.0E+00 1.8E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.2E-09 0.E+00 1.E-05 1.E-05
RM 8 West Thallium 6.2E+00 mg/kg -- -- 0.0E+00 6.8E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-07 0.E+00 2.E-03 2.E-03
RM 8 West Butyltins
RM 8 West Tributyltin ion 1.3E+01 ug/kg -- -- 8.0E-11 1.4E-10 -- -- -- 3.0E-04 3.0E-04 1.9E-10 3.4E-10 6.E-07 1.E-06 2.E-06
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 1.4E-09 1.9E-09 1.E-09 1.E-09 2.E-09 -- -- 3.2E-09 4.5E-09 -- -- --
RM 8 West Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 1.3E-09 1.8E-09 1.E-08 1.E-08 2.E-08 -- -- 3.1E-09 4.3E-09 -- -- --
RM 8 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 1.8E-09 2.5E-09 1.E-09 2.E-09 3.E-09 -- -- 4.2E-09 5.8E-09 -- -- --
RM 8 West Benzo(k)fluoranthene 5.0E+01 ug/kg 7.3E-02 7.3E-02 4.0E-10 5.5E-10 3.E-11 4.E-11 7.E-11 -- -- 9.2E-10 1.3E-09 -- -- --
RM 8 West Dibenzo(a,h)anthracene 3.1E+01 ug/kg 7.3E+00 7.3E+00 2.4E-10 3.4E-10 2.E-09 2.E-09 4.E-09 -- -- 5.7E-10 7.8E-10 -- -- --
RM 8 West Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 8.9E-10 1.2E-09 6.E-10 9.E-10 2.E-09 -- -- 2.1E-09 2.9E-09 -- -- --
RM 8 West Naphthalene 5.1E+01 ug/kg -- -- 4.0E-10 5.6E-10 -- -- -- 2.0E-02 2.0E-02 9.4E-10 1.3E-09 5.E-08 7.E-08 1.E-07
RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- -- -- --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 6.0E+02 ug/kg 1.4E-02 1.4E-02 3.6E-09 6.6E-09 5.E-11 9.E-11 1.E-10 2.0E-02 2.0E-02 8.5E-09 1.5E-08 4.E-07 8.E-07 1.E-06
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 1.2E+02 ug/kg 2.0E+00 2.0E+00 1.0E-09 1.3E-09 2.E-09 3.E-09 5.E-09 2.0E-05 2.0E-05 2.3E-09 3.0E-09 1.E-04 2.E-04 3.E-04
RM 8 West Total PCB Congeners 8.3E+04 pg/g NA NA 7.0E-10 9.0E-10 NA NA -- NA NA 1.6E-09 2.1E-09 NA NA --
RM 8 West Total PCBs, Adjusted 7.6E+04 pg/g 2.0E+00 2.0E+00 6.4E-10 8.3E-10 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 1.5E-09 1.9E-09 7.E-05 1.E-04 2.E-04
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 2.6E-01 pg/g 1.3E+05 1.3E+05 4.8E-16 2.9E-15 6.E-11 4.E-10 4.E-10 1.0E-09 1.0E-09 1.1E-15 6.7E-15 1.E-06 7.E-06 8.E-06
RM 8 West Total PCB TEQ 3.6E+00 pg/g 1.3E+05 1.3E+05 3.0E-14 3.9E-14 4.E-09 5.E-09 9.E-09 1.0E-09 1.0E-09 7.0E-14 9.0E-14 7.E-05 9.E-05 2.E-04
RM 8 West Total TEQ -- pg/g -- -- -- -- 4.E-09 5.E-09 9.E-09 -- -- -- -- 7.E-05 1.E-04 2.E-04
RM 8 West Pesticides
RM 8 West Aldrin 4.0E-02 ug/kg 1.7E+01 1.7E+01 2.4E-13 4.4E-13 4.E-12 7.E-12 1.E-11 3.0E-05 3.0E-05 5.7E-13 1.0E-12 2.E-08 3.E-08 5.E-08
RM 8 West Dieldrin 2.0E+00 ug/kg 1.6E+01 1.6E+01 1.2E-11 2.2E-11 2.E-10 3.E-10 5.E-10 5.0E-05 5.0E-05 2.8E-11 5.1E-11 6.E-07 1.E-06 2.E-06
RM 8 West Total DDT 6.5E+00 ug/kg 3.4E-01 3.4E-01 1.2E-11 7.1E-11 4.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 2.7E-11 1.7E-10 5.E-08 3.E-07 4.E-07
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 West Conventionals
RM 8 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 8 East Metals
RM 8 East Arsenic 6.2E+00 mg/kg 1.5E+00 1.5E+00 1.1E-08 6.7E-08 2.E-08 1.E-07 1.E-07 3.0E-04 3.0E-04 2.6E-08 1.6E-07 9.E-05 5.E-04 6.E-04
RM 8 East Lead 2.8E+01 mg/kg NL NL 0.0E+00 3.0E-07 NL NL -- NL NL 0.0E+00 7.1E-07 NL NL --
RM 8 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.0E-09 0.E+00 1.E-05 1.E-05
RM 8 East Thallium 9.2E+00 mg/kg -- -- 0.0E+00 1.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.3E-07 0.E+00 4.E-03 4.E-03
RM 8 East Butyltins
RM 8 East Tributyltin ion 2.4E+03 ug/kg -- -- 1.4E-08 2.6E-08 -- -- -- 3.0E-04 3.0E-04 3.4E-08 6.1E-08 1.E-04 2.E-04 3.E-04
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene 1.7E+02 ug/kg 7.3E-01 7.3E-01 1.3E-09 1.8E-09 1.E-09 1.E-09 2.E-09 -- -- 3.1E-09 4.2E-09 -- -- --
RM 8 East Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 1.4E-09 1.9E-09 1.E-08 1.E-08 2.E-08 -- -- 3.2E-09 4.4E-09 -- -- --
RM 8 East Benzo(b)fluoranthene 2.0E+02 ug/kg 7.3E-01 7.3E-01 1.5E-09 2.1E-09 1.E-09 2.E-09 3.E-09 -- -- 3.6E-09 5.0E-09 -- -- --
RM 8 East Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 1.0E-09 1.4E-09 7.E-11 1.E-10 2.E-10 -- -- 2.4E-09 3.3E-09 -- -- --
RM 8 East Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 2.0E-10 2.8E-10 1.E-09 2.E-09 4.E-09 -- -- 4.7E-10 6.5E-10 -- -- --
RM 8 East Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 9.6E-10 1.3E-09 7.E-10 1.E-09 2.E-09 -- -- 2.2E-09 3.1E-09 -- -- --
RM 8 East Naphthalene 1.6E+01 ug/kg -- -- 1.3E-10 1.8E-10 -- -- -- 2.0E-02 2.0E-02 3.0E-10 4.2E-10 1.E-08 2.E-08 4.E-08
RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- -- -- --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 7.7E+02 ug/kg 1.4E-02 1.4E-02 4.7E-09 8.4E-09 7.E-11 1.E-10 2.E-10 2.0E-02 2.0E-02 1.1E-08 2.0E-08 5.E-07 1.E-06 2.E-06
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 1.7E+02 ug/kg 2.0E+00 2.0E+00 1.5E-09 1.9E-09 3.E-09 4.E-09 7.E-09 2.0E-05 2.0E-05 3.4E-09 4.4E-09 2.E-04 2.E-04 4.E-04
RM 8 East Total PCB Congeners 2.4E+05 pg/g NA NA 2.0E-09 2.6E-09 NA NA -- NA NA 4.6E-09 6.0E-09 NA NA --
RM 8 East Total PCBs, Adjusted 2.2E+05 pg/g 2.0E+00 2.0E+00 1.8E-09 2.4E-09 4.E-09 5.E-09 8.E-09 2.0E-05 2.0E-05 4.3E-09 5.5E-09 2.E-04 3.E-04 5.E-04
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 9.3E-01 pg/g 1.3E+05 1.3E+05 1.7E-15 1.0E-14 2.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 3.9E-15 2.4E-14 4.E-06 2.E-05 3.E-05
RM 8 East Total PCB TEQ 5.8E+00 pg/g 1.3E+05 1.3E+05 4.9E-14 6.4E-14 6.E-09 8.E-09 1.E-08 1.0E-09 1.0E-09 1.2E-13 1.5E-13 1.E-04 1.E-04 3.E-04
RM 8 East Total TEQ -- pg/g -- -- -- -- 7.E-09 1.E-08 2.E-08 -- -- -- -- 1.E-04 2.E-04 3.E-04
RM 8 East Pesticides
RM 8 East Aldrin 1.1E-01 ug/kg 1.7E+01 1.7E+01 6.9E-13 1.2E-12 1.E-11 2.E-11 3.E-11 3.0E-05 3.0E-05 1.6E-12 2.9E-12 5.E-08 1.E-07 2.E-07
RM 8 East Dieldrin 7.9E-01 ug/kg 1.6E+01 1.6E+01 4.7E-12 8.6E-12 8.E-11 1.E-10 2.E-10 5.0E-05 5.0E-05 1.1E-11 2.0E-11 2.E-07 4.E-07 6.E-07
RM 8 East Total DDT 1.1E+01 ug/kg 3.4E-01 3.4E-01 1.9E-11 1.2E-10 7.E-12 4.E-11 5.E-11 5.0E-04 5.0E-04 4.5E-11 2.7E-10 9.E-08 5.E-07 6.E-07
RM 8 East Conventionals
RM 8 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 8 SIL Metals
RM 8 SIL Arsenic 5.4E+00 mg/kg 1.5E+00 1.5E+00 9.8E-09 5.9E-08 1.E-08 9.E-08 1.E-07 3.0E-04 3.0E-04 2.3E-08 1.4E-07 8.E-05 5.E-04 5.E-04
RM 8 SIL Lead 4.6E+01 mg/kg NL NL 0.0E+00 5.0E-07 NL NL -- NL NL 0.0E+00 1.2E-06 NL NL --
RM 8 SIL Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.9E-09 0.E+00 1.E-05 1.E-05
RM 8 SIL Thallium 6.4E+00 mg/kg -- -- 0.0E+00 6.9E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-07 0.E+00 2.E-03 2.E-03
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 2.2E+03 ug/kg -- -- 1.3E-08 2.4E-08 -- -- -- 3.0E-04 3.0E-04 3.1E-08 5.7E-08 1.E-04 2.E-04 3.E-04
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene 2.4E+02 ug/kg 7.3E-01 7.3E-01 1.9E-09 2.6E-09 1.E-09 2.E-09 3.E-09 -- -- 4.4E-09 6.1E-09 -- -- --
RM 8 SIL Benzo(a)pyrene 2.0E+02 ug/kg 7.3E+00 7.3E+00 1.5E-09 2.1E-09 1.E-08 2.E-08 3.E-08 -- -- 3.6E-09 5.0E-09 -- -- --
RM 8 SIL Benzo(b)fluoranthene 3.8E+02 ug/kg 7.3E-01 7.3E-01 3.0E-09 4.1E-09 2.E-09 3.E-09 5.E-09 -- -- 6.9E-09 9.6E-09 -- -- --
RM 8 SIL Benzo(k)fluoranthene 2.1E+02 ug/kg 7.3E-02 7.3E-02 1.6E-09 2.3E-09 1.E-10 2.E-10 3.E-10 -- -- 3.8E-09 5.3E-09 -- -- --
RM 8 SIL Dibenzo(a,h)anthracene 3.6E+01 ug/kg 7.3E+00 7.3E+00 2.8E-10 3.9E-10 2.E-09 3.E-09 5.E-09 -- -- 6.5E-10 9.0E-10 -- -- --
RM 8 SIL Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 9.8E-10 1.4E-09 7.E-10 1.E-09 2.E-09 -- -- 2.3E-09 3.2E-09 -- -- --
RM 8 SIL Naphthalene 2.5E+01 ug/kg -- -- 2.0E-10 2.8E-10 -- -- -- 2.0E-02 2.0E-02 4.6E-10 6.4E-10 2.E-08 3.E-08 6.E-08
RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 2.E-08 4.E-08 -- -- -- -- -- -- --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 8.1E+03 ug/kg 1.4E-02 1.4E-02 4.9E-08 8.8E-08 7.E-10 1.E-09 2.E-09 2.0E-02 2.0E-02 1.1E-07 2.1E-07 6.E-06 1.E-05 2.E-05
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 2.8E+02 ug/kg 2.0E+00 2.0E+00 2.4E-09 3.1E-09 5.E-09 6.E-09 1.E-08 2.0E-05 2.0E-05 5.5E-09 7.1E-09 3.E-04 4.E-04 6.E-04
RM 8 SIL Total PCB Congeners 1.0E+06 pg/g NA NA 8.7E-09 1.1E-08 NA NA -- NA NA 2.0E-08 2.6E-08 NA NA --
RM 8 SIL Total PCBs, Adjusted 1.0E+06 pg/g 2.0E+00 2.0E+00 8.5E-09 1.1E-08 2.E-08 2.E-08 4.E-08 2.0E-05 2.0E-05 2.0E-08 2.5E-08 1.E-03 1.E-03 2.E-03
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 6.3E+00 pg/g 1.3E+05 1.3E+05 1.1E-14 6.9E-14 1.E-09 9.E-09 1.E-08 1.0E-09 1.0E-09 2.7E-14 1.6E-13 3.E-05 2.E-04 2.E-04
RM 8 SIL Total PCB TEQ 1.2E+01 pg/g 1.3E+05 1.3E+05 1.0E-13 1.3E-13 1.E-08 2.E-08 3.E-08 1.0E-09 1.0E-09 2.4E-13 3.1E-13 2.E-04 3.E-04 5.E-04
RM 8 SIL Total TEQ -- pg/g -- -- -- -- 1.E-08 3.E-08 4.E-08 -- -- -- -- 3.E-04 5.E-04 7.E-04
RM 8 SIL Pesticides
RM 8 SIL Aldrin 6.2E-01 ug/kg 1.7E+01 1.7E+01 3.7E-12 6.7E-12 6.E-11 1.E-10 2.E-10 3.0E-05 3.0E-05 8.7E-12 1.6E-11 3.E-07 5.E-07 8.E-07
RM 8 SIL Dieldrin 1.4E+00 ug/kg 1.6E+01 1.6E+01 8.4E-12 1.5E-11 1.E-10 2.E-10 4.E-10 5.0E-05 5.0E-05 2.0E-11 3.5E-11 4.E-07 7.E-07 1.E-06
RM 8 SIL Total DDT 5.2E+00 ug/kg 3.4E-01 3.4E-01 9.5E-12 5.7E-11 3.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 2.2E-11 1.3E-10 4.E-08 3.E-07 3.E-07
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 8.5 West Metals
RM 8.5 West Arsenic 6.7E+00 mg/kg 1.5E+00 1.5E+00 1.2E-08 7.3E-08 2.E-08 1.E-07 1.E-07 3.0E-04 3.0E-04 2.8E-08 1.7E-07 9.E-05 6.E-04 7.E-04
RM 8.5 West Lead 1.1E+02 mg/kg NL NL 0.0E+00 1.2E-06 NL NL -- NL NL 0.0E+00 2.8E-06 NL NL --
RM 8.5 West Mercury 2.0E-01 mg/kg -- -- 0.0E+00 2.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.1E-09 0.E+00 2.E-05 2.E-05
RM 8.5 West Thallium 3.4E+00 mg/kg -- -- 0.0E+00 3.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.7E-08 0.E+00 1.E-03 1.E-03
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 1.3E+01 ug/kg -- -- 7.6E-11 1.4E-10 -- -- -- 3.0E-04 3.0E-04 1.8E-10 3.2E-10 6.E-07 1.E-06 2.E-06
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene 9.4E+01 ug/kg 7.3E-01 7.3E-01 7.4E-10 1.0E-09 5.E-10 7.E-10 1.E-09 -- -- 1.7E-09 2.4E-09 -- -- --
RM 8.5 West Benzo(a)pyrene 9.1E+01 ug/kg 7.3E+00 7.3E+00 7.1E-10 9.9E-10 5.E-09 7.E-09 1.E-08 -- -- 1.7E-09 2.3E-09 -- -- --
RM 8.5 West Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 1.0E-09 1.4E-09 7.E-10 1.E-09 2.E-09 -- -- 2.4E-09 3.3E-09 -- -- --
RM 8.5 West Benzo(k)fluoranthene 5.5E+01 ug/kg 7.3E-02 7.3E-02 4.4E-10 6.0E-10 3.E-11 4.E-11 8.E-11 -- -- 1.0E-09 1.4E-09 -- -- --
RM 8.5 West Dibenzo(a,h)anthracene 1.1E+01 ug/kg 7.3E+00 7.3E+00 9.0E-11 1.2E-10 7.E-10 9.E-10 2.E-09 -- -- 2.1E-10 2.9E-10 -- -- --
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 West Indeno(1,2,3-cd)pyrene 5.2E+01 ug/kg 7.3E-01 7.3E-01 4.1E-10 5.7E-10 3.E-10 4.E-10 7.E-10 -- -- 9.5E-10 1.3E-09 -- -- --
RM 8.5 West Naphthalene 2.4E+01 ug/kg -- -- 1.9E-10 2.7E-10 -- -- -- 2.0E-02 2.0E-02 4.5E-10 6.2E-10 2.E-08 3.E-08 5.E-08
RM 8.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 6.3E+02 ug/kg 1.4E-02 1.4E-02 3.8E-09 6.9E-09 5.E-11 1.E-10 1.E-10 2.0E-02 2.0E-02 8.9E-09 1.6E-08 4.E-07 8.E-07 1.E-06
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 1.4E+03 ug/kg 2.0E+00 2.0E+00 1.2E-08 1.5E-08 2.E-08 3.E-08 5.E-08 2.0E-05 2.0E-05 2.7E-08 3.5E-08 1.E-03 2.E-03 3.E-03
RM 8.5 West Total PCB Congeners 4.7E+06 pg/g NA NA 4.0E-08 5.1E-08 NA NA -- NA NA 9.2E-08 1.2E-07 NA NA --
RM 8.5 West Total PCBs, Adjusted 4.5E+06 pg/g 2.0E+00 2.0E+00 3.8E-08 5.0E-08 8.E-08 1.E-07 2.E-07 2.0E-05 2.0E-05 9.0E-08 1.2E-07 4.E-03 6.E-03 1.E-02
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 5.0E+00 pg/g 1.3E+05 1.3E+05 9.1E-15 5.5E-14 1.E-09 7.E-09 8.E-09 1.0E-09 1.0E-09 2.1E-14 1.3E-13 2.E-05 1.E-04 1.E-04
RM 8.5 West Total PCB TEQ 3.3E+01 pg/g 1.3E+05 1.3E+05 2.8E-13 3.6E-13 4.E-08 5.E-08 8.E-08 1.0E-09 1.0E-09 6.5E-13 8.4E-13 7.E-04 8.E-04 1.E-03
RM 8.5 West Total TEQ -- pg/g -- -- -- -- 4.E-08 5.E-08 9.E-08 -- -- -- -- 7.E-04 1.E-03 2.E-03
RM 8.5 West Pesticides
RM 8.5 West Aldrin 1.1E+01 ug/kg 1.7E+01 1.7E+01 6.4E-11 1.2E-10 1.E-09 2.E-09 3.E-09 3.0E-05 3.0E-05 1.5E-10 2.7E-10 5.E-06 9.E-06 1.E-05
RM 8.5 West Dieldrin 1.5E+01 ug/kg 1.6E+01 1.6E+01 9.0E-11 1.6E-10 1.E-09 3.E-09 4.E-09 5.0E-05 5.0E-05 2.1E-10 3.8E-10 4.E-06 8.E-06 1.E-05
RM 8.5 West Total DDT 6.0E+00 ug/kg 3.4E-01 3.4E-01 1.1E-11 6.6E-11 4.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 2.6E-11 1.5E-10 5.E-08 3.E-07 4.E-07
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 8.5 East Metals
RM 8.5 East Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 8.5E-09 5.1E-08 1.E-08 8.E-08 9.E-08 3.0E-04 3.0E-04 2.0E-08 1.2E-07 7.E-05 4.E-04 5.E-04
RM 8.5 East Lead 2.1E+01 mg/kg NL NL 0.0E+00 2.2E-07 NL NL -- NL NL 0.0E+00 5.2E-07 NL NL --
RM 8.5 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.1E-09 0.E+00 1.E-05 1.E-05
RM 8.5 East Thallium 3.8E+00 mg/kg -- -- 0.0E+00 4.1E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.7E-08 0.E+00 1.E-03 1.E-03
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 2.3E+01 ug/kg -- -- 1.4E-10 2.5E-10 -- -- -- 3.0E-04 3.0E-04 3.3E-10 5.9E-10 1.E-06 2.E-06 3.E-06
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene 4.1E+01 ug/kg 7.3E-01 7.3E-01 3.3E-10 4.5E-10 2.E-10 3.E-10 6.E-10 -- -- 7.6E-10 1.1E-09 -- -- --
RM 8.5 East Benzo(a)pyrene 4.6E+01 ug/kg 7.3E+00 7.3E+00 3.6E-10 5.0E-10 3.E-09 4.E-09 6.E-09 -- -- 8.4E-10 1.2E-09 -- -- --
RM 8.5 East Benzo(b)fluoranthene 7.1E+01 ug/kg 7.3E-01 7.3E-01 5.5E-10 7.7E-10 4.E-10 6.E-10 1.E-09 -- -- 1.3E-09 1.8E-09 -- -- --
RM 8.5 East Benzo(k)fluoranthene 3.6E+01 ug/kg 7.3E-02 7.3E-02 2.8E-10 3.9E-10 2.E-11 3.E-11 5.E-11 -- -- 6.5E-10 9.0E-10 -- -- --
RM 8.5 East Dibenzo(a,h)anthracene 8.3E+00 ug/kg 7.3E+00 7.3E+00 6.6E-11 9.1E-11 5.E-10 7.E-10 1.E-09 -- -- 1.5E-10 2.1E-10 -- -- --
RM 8.5 East Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 3.1E-10 4.3E-10 2.E-10 3.E-10 5.E-10 -- -- 7.2E-10 1.0E-09 -- -- --
RM 8.5 East Naphthalene 2.0E+01 ug/kg -- -- 1.5E-10 2.1E-10 -- -- -- 2.0E-02 2.0E-02 3.6E-10 5.0E-10 2.E-08 2.E-08 4.E-08
RM 8.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 6.E-09 1.E-08 -- -- -- -- -- -- --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 4.5E+02 ug/kg 1.4E-02 1.4E-02 2.7E-09 4.9E-09 4.E-11 7.E-11 1.E-10 2.0E-02 2.0E-02 6.4E-09 1.1E-08 3.E-07 6.E-07 9.E-07
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 4.6E+01 ug/kg 2.0E+00 2.0E+00 3.9E-10 5.0E-10 8.E-10 1.E-09 2.E-09 2.0E-05 2.0E-05 9.1E-10 1.2E-09 5.E-05 6.E-05 1.E-04
RM 8.5 East Total PCB Congeners 2.9E+04 pg/g NA NA 2.5E-10 3.2E-10 NA NA -- NA NA 5.8E-10 7.4E-10 NA NA --
RM 8.5 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 2.4E-10 3.1E-10 5.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 5.6E-10 7.2E-10 3.E-05 4.E-05 6.E-05
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 1.1E-15 6.9E-15 1.E-10 9.E-10 1.E-09 1.0E-09 1.0E-09 2.7E-15 1.6E-14 3.E-06 2.E-05 2.E-05
RM 8.5 East Total PCB TEQ 4.2E-01 pg/g 1.3E+05 1.3E+05 3.6E-15 4.6E-15 5.E-10 6.E-10 1.E-09 1.0E-09 1.0E-09 8.3E-15 1.1E-14 8.E-06 1.E-05 2.E-05
RM 8.5 East Total TEQ -- pg/g -- -- -- -- 6.E-10 1.E-09 2.E-09 -- -- -- -- 1.E-05 3.E-05 4.E-05
RM 8.5 East Pesticides
RM 8.5 East Aldrin 3.2E-02 ug/kg 1.7E+01 1.7E+01 1.9E-13 3.5E-13 3.E-12 6.E-12 9.E-12 3.0E-05 3.0E-05 4.5E-13 8.1E-13 2.E-08 3.E-08 4.E-08
RM 8.5 East Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 8.2E-13 1.5E-12 1.E-11 2.E-11 4.E-11 5.0E-05 5.0E-05 1.9E-12 3.4E-12 4.E-08 7.E-08 1.E-07
RM 8.5 East Total DDT 1.5E+00 ug/kg 3.4E-01 3.4E-01 2.7E-12 1.6E-11 9.E-13 6.E-12 6.E-12 5.0E-04 5.0E-04 6.3E-12 3.8E-11 1.E-08 8.E-08 9.E-08
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 9 West Metals
RM 9 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 7.5E-09 4.5E-08 1.E-08 7.E-08 8.E-08 3.0E-04 3.0E-04 1.8E-08 1.1E-07 6.E-05 4.E-04 4.E-04
RM 9 West Lead 4.2E+01 mg/kg NL NL 0.0E+00 4.6E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 9 West Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.1E-09 0.E+00 1.E-05 1.E-05
RM 9 West Thallium 6.4E+00 mg/kg -- -- 0.0E+00 7.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-07 0.E+00 2.E-03 2.E-03
RM 9 West Butyltins
RM 9 West Tributyltin ion 9.9E+00 ug/kg -- -- 6.0E-11 1.1E-10 -- -- -- 3.0E-04 3.0E-04 1.4E-10 2.5E-10 5.E-07 8.E-07 1.E-06
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 1.2E-09 1.7E-09 9.E-10 1.E-09 2.E-09 -- -- 2.8E-09 3.9E-09 -- -- --
RM 9 West Benzo(a)pyrene 1.0E+02 ug/kg 7.3E+00 7.3E+00 8.1E-10 1.1E-09 6.E-09 8.E-09 1.E-08 -- -- 1.9E-09 2.6E-09 -- -- --
RM 9 West Benzo(b)fluoranthene 1.6E+02 ug/kg 7.3E-01 7.3E-01 1.3E-09 1.7E-09 9.E-10 1.E-09 2.E-09 -- -- 2.9E-09 4.1E-09 -- -- --
RM 9 West Benzo(k)fluoranthene 6.2E+01 ug/kg 7.3E-02 7.3E-02 4.8E-10 6.7E-10 4.E-11 5.E-11 8.E-11 -- -- 1.1E-09 1.6E-09 -- -- --
RM 9 West Dibenzo(a,h)anthracene 1.8E+01 ug/kg 7.3E+00 7.3E+00 1.4E-10 1.9E-10 1.E-09 1.E-09 2.E-09 -- -- 3.2E-10 4.5E-10 -- -- --
RM 9 West Indeno(1,2,3-cd)pyrene 6.7E+01 ug/kg 7.3E-01 7.3E-01 5.2E-10 7.3E-10 4.E-10 5.E-10 9.E-10 -- -- 1.2E-09 1.7E-09 -- -- --
RM 9 West Naphthalene 1.7E+01 ug/kg -- -- 1.3E-10 1.8E-10 -- -- -- 2.0E-02 2.0E-02 3.1E-10 4.3E-10 2.E-08 2.E-08 4.E-08
RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 1.7E+02 ug/kg 1.4E-02 1.4E-02 1.0E-09 1.9E-09 1.E-11 3.E-11 4.E-11 2.0E-02 2.0E-02 2.4E-09 4.4E-09 1.E-07 2.E-07 3.E-07
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 4.5E+02 ug/kg 2.0E+00 2.0E+00 3.8E-09 4.9E-09 8.E-09 1.E-08 2.E-08 2.0E-05 2.0E-05 8.9E-09 1.2E-08 4.E-04 6.E-04 1.E-03
RM 9 West Total PCB Congeners 8.9E+05 pg/g NA NA 7.5E-09 9.7E-09 NA NA -- NA NA 1.8E-08 2.3E-08 NA NA --
RM 9 West Total PCBs, Adjusted 8.4E+05 pg/g 2.0E+00 2.0E+00 7.1E-09 9.1E-09 1.E-08 2.E-08 3.E-08 2.0E-05 2.0E-05 1.7E-08 2.1E-08 8.E-04 1.E-03 2.E-03
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 3.9E+00 pg/g 1.3E+05 1.3E+05 7.1E-15 4.3E-14 9.E-10 6.E-09 6.E-09 1.0E-09 1.0E-09 1.7E-14 1.0E-13 2.E-05 1.E-04 1.E-04
RM 9 West Total PCB TEQ 1.6E+01 pg/g 1.3E+05 1.3E+05 1.3E-13 1.7E-13 2.E-08 2.E-08 4.E-08 1.0E-09 1.0E-09 3.1E-13 4.0E-13 3.E-04 4.E-04 7.E-04
RM 9 West Total TEQ -- pg/g -- -- -- -- 2.E-08 3.E-08 5.E-08 -- -- -- -- 3.E-04 5.E-04 8.E-04
RM 9 West Pesticides
RM 9 West Aldrin 2.2E-01 ug/kg 1.7E+01 1.7E+01 1.4E-12 2.4E-12 2.E-11 4.E-11 6.E-11 3.0E-05 3.0E-05 3.2E-12 5.7E-12 1.E-07 2.E-07 3.E-07
RM 9 West Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 1.2E-12 2.2E-12 2.E-11 4.E-11 6.E-11 5.0E-05 5.0E-05 2.9E-12 5.2E-12 6.E-08 1.E-07 2.E-07
RM 9 West Total DDT 4.4E+00 ug/kg 3.4E-01 3.4E-01 7.9E-12 4.8E-11 3.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 1.9E-11 1.1E-10 4.E-08 2.E-07 3.E-07
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9 West Conventionals
RM 9 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 9 East Metals
RM 9 East Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 6.9E-09 4.1E-08 1.E-08 6.E-08 7.E-08 3.0E-04 3.0E-04 1.6E-08 9.7E-08 5.E-05 3.E-04 4.E-04
RM 9 East Lead 2.6E+01 mg/kg NL NL 0.0E+00 2.8E-07 NL NL -- NL NL 0.0E+00 6.5E-07 NL NL --
RM 9 East Mercury 5.0E-02 mg/kg -- -- 0.0E+00 5.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 9 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene 1.0E+01 ug/kg 7.3E-01 7.3E-01 8.0E-11 1.1E-10 6.E-11 8.E-11 1.E-10 -- -- 1.9E-10 2.6E-10 -- -- --
RM 9 East Benzo(a)pyrene 1.3E+01 ug/kg 7.3E+00 7.3E+00 9.9E-11 1.4E-10 7.E-10 1.E-09 2.E-09 -- -- 2.3E-10 3.2E-10 -- -- --
RM 9 East Benzo(b)fluoranthene 1.8E+01 ug/kg 7.3E-01 7.3E-01 1.4E-10 2.0E-10 1.E-10 1.E-10 2.E-10 -- -- 3.3E-10 4.6E-10 -- -- --
RM 9 East Benzo(k)fluoranthene 8.3E+00 ug/kg 7.3E-02 7.3E-02 6.5E-11 9.0E-11 5.E-12 7.E-12 1.E-11 -- -- 1.5E-10 2.1E-10 -- -- --
RM 9 East Dibenzo(a,h)anthracene 2.1E+00 ug/kg 7.3E+00 7.3E+00 1.7E-11 2.3E-11 1.E-10 2.E-10 3.E-10 -- -- 3.9E-11 5.5E-11 -- -- --
RM 9 East Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 8.4E-11 1.2E-10 6.E-11 8.E-11 1.E-10 -- -- 2.0E-10 2.7E-10 -- -- --
RM 9 East Naphthalene 2.7E+00 ug/kg -- -- 2.1E-11 3.0E-11 -- -- -- 2.0E-02 2.0E-02 5.0E-11 6.9E-11 2.E-09 3.E-09 6.E-09
RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 1.E-09 3.E-09 -- -- -- -- -- -- --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 3.6E+02 ug/kg 1.4E-02 1.4E-02 2.2E-09 3.9E-09 3.E-11 5.E-11 9.E-11 2.0E-02 2.0E-02 5.1E-09 9.1E-09 3.E-07 5.E-07 7.E-07
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 5.2E+01 ug/kg 2.0E+00 2.0E+00 4.4E-10 5.7E-10 9.E-10 1.E-09 2.E-09 2.0E-05 2.0E-05 1.0E-09 1.3E-09 5.E-05 7.E-05 1.E-04
RM 9 East Total PCB Congeners 6.4E+04 pg/g NA NA 5.4E-10 7.0E-10 NA NA -- NA NA 1.3E-09 1.6E-09 NA NA --
RM 9 East Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 5.2E-10 6.7E-10 1.E-09 1.E-09 2.E-09 2.0E-05 2.0E-05 1.2E-09 1.6E-09 6.E-05 8.E-05 1.E-04
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.3E+05 3.9E-16 2.4E-15 5.E-11 3.E-10 4.E-10 1.0E-09 1.0E-09 9.1E-16 5.5E-15 9.E-07 5.E-06 6.E-06
RM 9 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 5.3E-15 6.9E-15 7.E-10 9.E-10 2.E-09 1.0E-09 1.0E-09 1.2E-14 1.6E-14 1.E-05 2.E-05 3.E-05
RM 9 East Total TEQ -- pg/g -- -- -- -- 7.E-10 1.E-09 2.E-09 -- -- -- -- 1.E-05 2.E-05 3.E-05
RM 9 East Pesticides
RM 9 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 9 East Dieldrin 8.8E-02 ug/kg 1.6E+01 1.6E+01 5.3E-13 9.6E-13 9.E-12 2.E-11 2.E-11 5.0E-05 5.0E-05 1.2E-12 2.2E-12 2.E-08 4.E-08 7.E-08
RM 9 East Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 2.6E-12 1.6E-11 9.E-13 5.E-12 6.E-12 5.0E-04 5.0E-04 6.1E-12 3.7E-11 1.E-08 7.E-08 9.E-08
RM 9 East Conventionals
RM 9 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-08
RM 9.5 West Metals
RM 9.5 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 6.8E-09 4.1E-08 1.E-08 6.E-08 7.E-08 3.0E-04 3.0E-04 1.6E-08 9.6E-08 5.E-05 3.E-04 4.E-04
RM 9.5 West Lead 2.6E+01 mg/kg NL NL 0.0E+00 2.8E-07 NL NL -- NL NL 0.0E+00 6.5E-07 NL NL --
RM 9.5 West Mercury 6.2E-02 mg/kg -- -- 0.0E+00 6.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 9.5 West Thallium 1.0E-01 mg/kg -- -- 0.0E+00 1.1E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.6E-09 0.E+00 4.E-05 4.E-05
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 1.0E+01 ug/kg -- -- 6.0E-11 1.1E-10 -- -- -- 3.0E-04 3.0E-04 1.4E-10 2.5E-10 5.E-07 8.E-07 1.E-06
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 9.5E-10 1.3E-09 7.E-10 1.E-09 2.E-09 -- -- 2.2E-09 3.1E-09 -- -- --
RM 9.5 West Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 1.3E-09 1.8E-09 1.E-08 1.E-08 2.E-08 -- -- 3.0E-09 4.2E-09 -- -- --
RM 9.5 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 1.8E-09 2.5E-09 1.E-09 2.E-09 3.E-09 -- -- 4.2E-09 5.9E-09 -- -- --
RM 9.5 West Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 8.1E-10 1.1E-09 6.E-11 8.E-11 1.E-10 -- -- 1.9E-09 2.6E-09 -- -- --
RM 9.5 West Dibenzo(a,h)anthracene 3.2E+01 ug/kg 7.3E+00 7.3E+00 2.5E-10 3.5E-10 2.E-09 3.E-09 4.E-09 -- -- 5.8E-10 8.1E-10 -- -- --
RM 9.5 West Indeno(1,2,3-cd)pyrene 1.4E+02 ug/kg 7.3E-01 7.3E-01 1.1E-09 1.5E-09 8.E-10 1.E-09 2.E-09 -- -- 2.5E-09 3.5E-09 -- -- --
RM 9.5 West Naphthalene 4.1E+01 ug/kg -- -- 3.2E-10 4.5E-10 -- -- -- 2.0E-02 2.0E-02 7.5E-10 1.0E-09 4.E-08 5.E-08 9.E-08
RM 9.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- -- -- --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 8.6E+02 ug/kg 1.4E-02 1.4E-02 5.2E-09 9.3E-09 7.E-11 1.E-10 2.E-10 2.0E-02 2.0E-02 1.2E-08 2.2E-08 6.E-07 1.E-06 2.E-06
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 2.1E+02 ug/kg 2.0E+00 2.0E+00 1.8E-09 2.3E-09 4.E-09 5.E-09 8.E-09 2.0E-05 2.0E-05 4.2E-09 5.4E-09 2.E-04 3.E-04 5.E-04
RM 9.5 West Total PCB Congeners 3.5E+05 pg/g NA NA 3.0E-09 3.8E-09 NA NA -- NA NA 7.0E-09 9.0E-09 NA NA --
RM 9.5 West Total PCBs, Adjusted 3.5E+05 pg/g 2.0E+00 2.0E+00 2.9E-09 3.8E-09 6.E-09 8.E-09 1.E-08 2.0E-05 2.0E-05 6.8E-09 8.8E-09 3.E-04 4.E-04 8.E-04
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 8.6E+00 pg/g 1.3E+05 1.3E+05 1.6E-14 9.3E-14 2.E-09 1.E-08 1.E-08 1.0E-09 1.0E-09 3.6E-14 2.2E-13 4.E-05 2.E-04 3.E-04
RM 9.5 West Total PCB TEQ 3.6E+00 pg/g 1.3E+05 1.3E+05 3.1E-14 4.0E-14 4.E-09 5.E-09 9.E-09 1.0E-09 1.0E-09 7.2E-14 9.3E-14 7.E-05 9.E-05 2.E-04
RM 9.5 West Total TEQ -- pg/g -- -- -- -- 6.E-09 2.E-08 2.E-08 -- -- -- -- 1.E-04 3.E-04 4.E-04
RM 9.5 West Pesticides
RM 9.5 West Aldrin 5.8E-01 ug/kg 1.7E+01 1.7E+01 3.5E-12 6.4E-12 6.E-11 1.E-10 2.E-10 3.0E-05 3.0E-05 8.3E-12 1.5E-11 3.E-07 5.E-07 8.E-07
RM 9.5 West Dieldrin 6.1E-01 ug/kg 1.6E+01 1.6E+01 3.7E-12 6.6E-12 6.E-11 1.E-10 2.E-10 5.0E-05 5.0E-05 8.6E-12 1.5E-11 2.E-07 3.E-07 5.E-07
RM 9.5 West Total DDT 3.1E+00 ug/kg 3.4E-01 3.4E-01 5.5E-12 3.3E-11 2.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 1.3E-11 7.8E-11 3.E-08 2.E-07 2.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 9.5 East Metals
RM 9.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 6.0E-09 3.6E-08 9.E-09 5.E-08 6.E-08 3.0E-04 3.0E-04 1.4E-08 8.3E-08 5.E-05 3.E-04 3.E-04
RM 9.5 East Lead 1.6E+01 mg/kg NL NL 0.0E+00 1.7E-07 NL NL -- NL NL 0.0E+00 4.0E-07 NL NL --
RM 9.5 East Mercury 6.3E-02 mg/kg -- -- 0.0E+00 6.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 9.5 East Thallium 7.9E-02 mg/kg -- -- 0.0E+00 8.6E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.0E-09 0.E+00 3.E-05 3.E-05
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 2.6E+00 ug/kg -- -- 1.5E-11 2.8E-11 -- -- -- 3.0E-04 3.0E-04 3.6E-11 6.5E-11 1.E-07 2.E-07 3.E-07
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene 2.2E+01 ug/kg 7.3E-01 7.3E-01 1.7E-10 2.4E-10 1.E-10 2.E-10 3.E-10 -- -- 4.0E-10 5.6E-10 -- -- --
RM 9.5 East Benzo(a)pyrene 2.5E+01 ug/kg 7.3E+00 7.3E+00 1.9E-10 2.7E-10 1.E-09 2.E-09 3.E-09 -- -- 4.5E-10 6.3E-10 -- -- --
RM 9.5 East Benzo(b)fluoranthene 2.9E+01 ug/kg 7.3E-01 7.3E-01 2.3E-10 3.2E-10 2.E-10 2.E-10 4.E-10 -- -- 5.4E-10 7.5E-10 -- -- --
RM 9.5 East Benzo(k)fluoranthene 1.7E+01 ug/kg 7.3E-02 7.3E-02 1.3E-10 1.8E-10 1.E-11 1.E-11 2.E-11 -- -- 3.1E-10 4.3E-10 -- -- --
RM 9.5 East Dibenzo(a,h)anthracene 4.4E+00 ug/kg 7.3E+00 7.3E+00 3.4E-11 4.8E-11 3.E-10 3.E-10 6.E-10 -- -- 8.0E-11 1.1E-10 -- -- --
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
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Dermal 
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Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 East Indeno(1,2,3-cd)pyrene 2.0E+01 ug/kg 7.3E-01 7.3E-01 1.6E-10 2.2E-10 1.E-10 2.E-10 3.E-10 -- -- 3.6E-10 5.0E-10 -- -- --
RM 9.5 East Naphthalene 3.4E+00 ug/kg -- -- 2.7E-11 3.7E-11 -- -- -- 2.0E-02 2.0E-02 6.2E-11 8.6E-11 3.E-09 4.E-09 7.E-09
RM 9.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 1.6E+02 ug/kg 1.4E-02 1.4E-02 9.9E-10 1.8E-09 1.E-11 3.E-11 4.E-11 2.0E-02 2.0E-02 2.3E-09 4.2E-09 1.E-07 2.E-07 3.E-07
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 4.0E+01 ug/kg 2.0E+00 2.0E+00 3.4E-10 4.4E-10 7.E-10 9.E-10 2.E-09 2.0E-05 2.0E-05 7.9E-10 1.0E-09 4.E-05 5.E-05 9.E-05
RM 9.5 East Total PCB Congeners 1.0E+04 pg/g NA NA 8.5E-11 1.1E-10 NA NA -- NA NA 2.0E-10 2.6E-10 NA NA --
RM 9.5 East Total PCBs, Adjusted 9.6E+03 pg/g 2.0E+00 2.0E+00 8.1E-11 1.0E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 1.9E-10 2.4E-10 9.E-06 1.E-05 2.E-05
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 8.9E-01 pg/g 1.3E+05 1.3E+05 1.6E-15 9.7E-15 2.E-10 1.E-09 1.E-09 1.0E-09 1.0E-09 3.8E-15 2.3E-14 4.E-06 2.E-05 3.E-05
RM 9.5 East Total PCB TEQ 2.6E-01 pg/g 1.3E+05 1.3E+05 2.2E-15 2.8E-15 3.E-10 4.E-10 7.E-10 1.0E-09 1.0E-09 5.1E-15 6.6E-15 5.E-06 7.E-06 1.E-05
RM 9.5 East Total TEQ -- pg/g -- -- -- -- 5.E-10 2.E-09 2.E-09 -- -- -- -- 9.E-06 3.E-05 4.E-05
RM 9.5 East Pesticides
RM 9.5 East Aldrin 9.1E-02 ug/kg 1.7E+01 1.7E+01 5.5E-13 9.9E-13 9.E-12 2.E-11 3.E-11 3.0E-05 3.0E-05 1.3E-12 2.3E-12 4.E-08 8.E-08 1.E-07
RM 9.5 East Dieldrin 3.0E-02 ug/kg 1.6E+01 1.6E+01 1.8E-13 3.2E-13 3.E-12 5.E-12 8.E-12 5.0E-05 5.0E-05 4.2E-13 7.5E-13 8.E-09 2.E-08 2.E-08
RM 9.5 East Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 2.1E-12 1.2E-11 7.E-13 4.E-12 5.E-12 5.0E-04 5.0E-04 4.8E-12 2.9E-11 1.E-08 6.E-08 7.E-08
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-08
RM 10 West Metals
RM 10 West Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 1.9E-08 1.1E-07 3.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 4.3E-08 2.6E-07 1.E-04 9.E-04 1.E-03
RM 10 West Lead 6.6E+01 mg/kg NL NL 0.0E+00 7.2E-07 NL NL -- NL NL 0.0E+00 1.7E-06 NL NL --
RM 10 West Mercury 9.0E-02 mg/kg -- -- 0.0E+00 9.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.3E-09 0.E+00 8.E-06 8.E-06
RM 10 West Thallium 7.7E-02 mg/kg -- -- 0.0E+00 8.4E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.0E-09 0.E+00 3.E-05 3.E-05
RM 10 West Butyltins
RM 10 West Tributyltin ion 2.4E+00 ug/kg -- -- 1.5E-11 2.7E-11 -- -- -- 3.0E-04 3.0E-04 3.4E-11 6.2E-11 1.E-07 2.E-07 3.E-07
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 1.1E-09 1.5E-09 8.E-10 1.E-09 2.E-09 -- -- 2.6E-09 3.6E-09 -- -- --
RM 10 West Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 1.2E-09 1.6E-09 9.E-09 1.E-08 2.E-08 -- -- 2.7E-09 3.8E-09 -- -- --
RM 10 West Benzo(b)fluoranthene 1.9E+02 ug/kg 7.3E-01 7.3E-01 1.5E-09 2.0E-09 1.E-09 1.E-09 3.E-09 -- -- 3.4E-09 4.8E-09 -- -- --
RM 10 West Benzo(k)fluoranthene 7.9E+01 ug/kg 7.3E-02 7.3E-02 6.2E-10 8.6E-10 5.E-11 6.E-11 1.E-10 -- -- 1.4E-09 2.0E-09 -- -- --
RM 10 West Dibenzo(a,h)anthracene 3.5E+01 ug/kg 7.3E+00 7.3E+00 2.8E-10 3.9E-10 2.E-09 3.E-09 5.E-09 -- -- 6.5E-10 9.0E-10 -- -- --
RM 10 West Indeno(1,2,3-cd)pyrene 1.4E+02 ug/kg 7.3E-01 7.3E-01 1.1E-09 1.5E-09 8.E-10 1.E-09 2.E-09 -- -- 2.5E-09 3.5E-09 -- -- --
RM 10 West Naphthalene 2.0E+01 ug/kg -- -- 1.5E-10 2.1E-10 -- -- -- 2.0E-02 2.0E-02 3.6E-10 5.0E-10 2.E-08 2.E-08 4.E-08
RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- -- -- --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 7.3E-10 1.3E-09 1.E-11 2.E-11 3.E-11 2.0E-02 2.0E-02 1.7E-09 3.1E-09 9.E-08 2.E-07 2.E-07
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 1.5E-09 2.0E-09 3.E-09 4.E-09 7.E-09 2.0E-05 2.0E-05 3.6E-09 4.6E-09 2.E-04 2.E-04 4.E-04
RM 10 West Total PCB Congeners 1.3E+05 pg/g NA NA 1.1E-09 1.4E-09 NA NA -- NA NA 2.6E-09 3.3E-09 NA NA --
RM 10 West Total PCBs, Adjusted 1.3E+05 pg/g 2.0E+00 2.0E+00 1.1E-09 1.4E-09 2.E-09 3.E-09 5.E-09 2.0E-05 2.0E-05 2.5E-09 3.2E-09 1.E-04 2.E-04 3.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 31 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
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(mg/kg-day)-1
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Dermal 
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HQ from 
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Noncancer 
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EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 5.1E+00 pg/g 1.3E+05 1.3E+05 9.3E-15 5.6E-14 1.E-09 7.E-09 8.E-09 1.0E-09 1.0E-09 2.2E-14 1.3E-13 2.E-05 1.E-04 2.E-04
RM 10 West Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 1.5E-14 2.0E-14 2.E-09 3.E-09 5.E-09 1.0E-09 1.0E-09 3.6E-14 4.6E-14 4.E-05 5.E-05 8.E-05
RM 10 West Total TEQ -- pg/g -- -- -- -- 3.E-09 1.E-08 1.E-08 -- -- -- -- 6.E-05 2.E-04 2.E-04
RM 10 West Pesticides
RM 10 West Aldrin 1.5E-01 ug/kg 1.7E+01 1.7E+01 8.9E-13 1.6E-12 2.E-11 3.E-11 4.E-11 3.0E-05 3.0E-05 2.1E-12 3.7E-12 7.E-08 1.E-07 2.E-07
RM 10 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10 West Total DDT 4.7E+00 ug/kg 3.4E-01 3.4E-01 8.5E-12 5.1E-11 3.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 2.0E-11 1.2E-10 4.E-08 2.E-07 3.E-07
RM 10 West Conventionals
RM 10 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 10 East Metals
RM 10 East Arsenic 3.0E+00 mg/kg 1.5E+00 1.5E+00 5.5E-09 3.3E-08 8.E-09 5.E-08 6.E-08 3.0E-04 3.0E-04 1.3E-08 7.7E-08 4.E-05 3.E-04 3.E-04
RM 10 East Lead 1.8E+01 mg/kg NL NL 0.0E+00 1.9E-07 NL NL -- NL NL 0.0E+00 4.5E-07 NL NL --
RM 10 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 7.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-09 0.E+00 6.E-06 6.E-06
RM 10 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 9.1E-10 1.3E-09 7.E-10 9.E-10 2.E-09 -- -- 2.1E-09 2.9E-09 -- -- --
RM 10 East Benzo(a)pyrene 1.4E+02 ug/kg 7.3E+00 7.3E+00 1.1E-09 1.6E-09 8.E-09 1.E-08 2.E-08 -- -- 2.6E-09 3.7E-09 -- -- --
RM 10 East Benzo(b)fluoranthene 1.7E+02 ug/kg 7.3E-01 7.3E-01 1.4E-09 1.9E-09 1.E-09 1.E-09 2.E-09 -- -- 3.2E-09 4.4E-09 -- -- --
RM 10 East Benzo(k)fluoranthene 6.3E+01 ug/kg 7.3E-02 7.3E-02 4.9E-10 6.9E-10 4.E-11 5.E-11 9.E-11 -- -- 1.2E-09 1.6E-09 -- -- --
RM 10 East Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 1.8E-10 2.5E-10 1.E-09 2.E-09 3.E-09 -- -- 4.3E-10 5.9E-10 -- -- --
RM 10 East Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 9.3E-10 1.3E-09 7.E-10 9.E-10 2.E-09 -- -- 2.2E-09 3.0E-09 -- -- --
RM 10 East Naphthalene 1.2E+01 ug/kg -- -- 9.7E-11 1.4E-10 -- -- -- 2.0E-02 2.0E-02 2.3E-10 3.2E-10 1.E-08 2.E-08 3.E-08
RM 10 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- -- -- --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.4E-02 7.8E-10 1.4E-09 1.E-11 2.E-11 3.E-11 2.0E-02 2.0E-02 1.8E-09 3.3E-09 9.E-08 2.E-07 3.E-07
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 3.4E+01 ug/kg 2.0E+00 2.0E+00 2.9E-10 3.7E-10 6.E-10 7.E-10 1.E-09 2.0E-05 2.0E-05 6.8E-10 8.7E-10 3.E-05 4.E-05 8.E-05
RM 10 East Total PCB Congeners 3.0E+04 pg/g NA NA 2.5E-10 3.2E-10 NA NA -- NA NA 5.9E-10 7.6E-10 NA NA --
RM 10 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 2.4E-10 3.1E-10 5.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 5.6E-10 7.2E-10 3.E-05 4.E-05 6.E-05
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 1.3E+05 9.8E-16 5.9E-15 1.E-10 8.E-10 9.E-10 1.0E-09 1.0E-09 2.3E-15 1.4E-14 2.E-06 1.E-05 2.E-05
RM 10 East Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 5.8E-15 7.5E-15 8.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 1.4E-14 1.7E-14 1.E-05 2.E-05 3.E-05
RM 10 East Total TEQ -- pg/g -- -- -- -- 9.E-10 2.E-09 3.E-09 -- -- -- -- 2.E-05 3.E-05 5.E-05
RM 10 East Pesticides
RM 10 East Aldrin 4.0E-02 ug/kg 1.7E+01 1.7E+01 2.4E-13 4.4E-13 4.E-12 7.E-12 1.E-11 3.0E-05 3.0E-05 5.7E-13 1.0E-12 2.E-08 3.E-08 5.E-08
RM 10 East Dieldrin 4.7E-02 ug/kg 1.6E+01 1.6E+01 2.8E-13 5.1E-13 5.E-12 8.E-12 1.E-11 5.0E-05 5.0E-05 6.6E-13 1.2E-12 1.E-08 2.E-08 4.E-08
RM 10 East Total DDT 5.3E-01 ug/kg 3.4E-01 3.4E-01 9.6E-13 5.8E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 2.2E-12 1.3E-11 4.E-09 3.E-08 3.E-08
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 East Conventionals
RM 10 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-08
RM 10.5 West Metals
RM 10.5 West Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 7.2E-09 4.3E-08 1.E-08 6.E-08 8.E-08 3.0E-04 3.0E-04 1.7E-08 1.0E-07 6.E-05 3.E-04 4.E-04
RM 10.5 West Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.4E-07 NL NL -- NL NL 0.0E+00 3.3E-07 NL NL --
RM 10.5 West Mercury 6.9E-02 mg/kg -- -- 0.0E+00 7.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-09 0.E+00 6.E-06 6.E-06
RM 10.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene 2.8E+01 ug/kg 7.3E-01 7.3E-01 2.2E-10 3.0E-10 2.E-10 2.E-10 4.E-10 -- -- 5.1E-10 7.0E-10 -- -- --
RM 10.5 West Benzo(a)pyrene 2.6E+01 ug/kg 7.3E+00 7.3E+00 2.1E-10 2.9E-10 2.E-09 2.E-09 4.E-09 -- -- 4.8E-10 6.7E-10 -- -- --
RM 10.5 West Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 2.8E-10 3.9E-10 2.E-10 3.E-10 5.E-10 -- -- 6.5E-10 9.0E-10 -- -- --
RM 10.5 West Benzo(k)fluoranthene 1.3E+01 ug/kg 7.3E-02 7.3E-02 1.0E-10 1.4E-10 7.E-12 1.E-11 2.E-11 -- -- 2.4E-10 3.3E-10 -- -- --
RM 10.5 West Dibenzo(a,h)anthracene 4.4E+00 ug/kg 7.3E+00 7.3E+00 3.5E-11 4.8E-11 3.E-10 4.E-10 6.E-10 -- -- 8.1E-11 1.1E-10 -- -- --
RM 10.5 West Indeno(1,2,3-cd)pyrene 2.2E+01 ug/kg 7.3E-01 7.3E-01 1.7E-10 2.3E-10 1.E-10 2.E-10 3.E-10 -- -- 3.9E-10 5.5E-10 -- -- --
RM 10.5 West Naphthalene 2.7E+01 ug/kg -- -- 2.1E-10 2.9E-10 -- -- -- 2.0E-02 2.0E-02 5.0E-10 6.9E-10 2.E-08 3.E-08 6.E-08
RM 10.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 8.3E-10 1.5E-09 1.E-11 2.E-11 3.E-11 2.0E-02 2.0E-02 1.9E-09 3.5E-09 1.E-07 2.E-07 3.E-07
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 2.7E-10 3.5E-10 5.E-10 7.E-10 1.E-09 2.0E-05 2.0E-05 6.3E-10 8.1E-10 3.E-05 4.E-05 7.E-05
RM 10.5 West Total PCB Congeners 3.1E+04 pg/g NA NA 2.6E-10 3.3E-10 NA NA -- NA NA 6.0E-10 7.8E-10 NA NA --
RM 10.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 2.5E-10 3.2E-10 5.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 5.7E-10 7.4E-10 3.E-05 4.E-05 7.E-05
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 5.8E-15 7.5E-15 8.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 1.4E-14 1.8E-14 1.E-05 2.E-05 3.E-05
RM 10.5 West Total TEQ -- pg/g -- -- -- -- 8.E-10 1.E-09 2.E-09 -- -- -- -- 1.E-05 2.E-05 3.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 2.0E-01 ug/kg 1.7E+01 1.7E+01 1.2E-12 2.2E-12 2.E-11 4.E-11 6.E-11 3.0E-05 3.0E-05 2.8E-12 5.1E-12 9.E-08 2.E-07 3.E-07
RM 10.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 West Total DDT 1.7E+00 ug/kg 3.4E-01 3.4E-01 3.0E-12 1.8E-11 1.E-12 6.E-12 7.E-12 5.0E-04 5.0E-04 7.1E-12 4.2E-11 1.E-08 8.E-08 1.E-07
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-08
RM 10.5 East Metals
RM 10.5 East Arsenic 3.1E+00 mg/kg 1.5E+00 1.5E+00 5.6E-09 3.4E-08 8.E-09 5.E-08 6.E-08 3.0E-04 3.0E-04 1.3E-08 7.8E-08 4.E-05 3.E-04 3.E-04
RM 10.5 East Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.3E-07 NL NL -- NL NL 0.0E+00 3.1E-07 NL NL --
RM 10.5 East Mercury 6.1E-02 mg/kg -- -- 0.0E+00 6.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 10.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene 3.9E+01 ug/kg 7.3E-01 7.3E-01 3.0E-10 4.2E-10 2.E-10 3.E-10 5.E-10 -- -- 7.1E-10 9.8E-10 -- -- --
RM 10.5 East Benzo(a)pyrene 3.4E+01 ug/kg 7.3E+00 7.3E+00 2.7E-10 3.7E-10 2.E-09 3.E-09 5.E-09 -- -- 6.2E-10 8.6E-10 -- -- --
RM 10.5 East Benzo(b)fluoranthene 5.0E+01 ug/kg 7.3E-01 7.3E-01 3.9E-10 5.5E-10 3.E-10 4.E-10 7.E-10 -- -- 9.2E-10 1.3E-09 -- -- --
RM 10.5 East Benzo(k)fluoranthene 2.5E+01 ug/kg 7.3E-02 7.3E-02 2.0E-10 2.7E-10 1.E-11 2.E-11 3.E-11 -- -- 4.6E-10 6.4E-10 -- -- --
RM 10.5 East Dibenzo(a,h)anthracene 5.5E+00 ug/kg 7.3E+00 7.3E+00 4.3E-11 6.0E-11 3.E-10 4.E-10 8.E-10 -- -- 1.0E-10 1.4E-10 -- -- --
RM 10.5 East Indeno(1,2,3-cd)pyrene 2.7E+01 ug/kg 7.3E-01 7.3E-01 2.2E-10 3.0E-10 2.E-10 2.E-10 4.E-10 -- -- 5.0E-10 7.0E-10 -- -- --
RM 10.5 East Naphthalene 3.5E+00 ug/kg -- -- 2.8E-11 3.8E-11 -- -- -- 2.0E-02 2.0E-02 6.5E-11 9.0E-11 3.E-09 4.E-09 8.E-09
RM 10.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 4.E-09 7.E-09 -- -- -- -- -- -- --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 4.6E+01 ug/kg 1.4E-02 1.4E-02 2.8E-10 5.0E-10 4.E-12 7.E-12 1.E-11 2.0E-02 2.0E-02 6.5E-10 1.2E-09 3.E-08 6.E-08 9.E-08
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 5.2E+01 ug/kg 2.0E+00 2.0E+00 4.4E-10 5.6E-10 9.E-10 1.E-09 2.E-09 2.0E-05 2.0E-05 1.0E-09 1.3E-09 5.E-05 7.E-05 1.E-04
RM 10.5 East Total PCB Congeners 2.9E+04 pg/g NA NA 2.4E-10 3.1E-10 NA NA -- NA NA 5.7E-10 7.3E-10 NA NA --
RM 10.5 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 2.4E-10 3.0E-10 5.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 5.5E-10 7.1E-10 3.E-05 4.E-05 6.E-05
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 East Total PCB TEQ 3.5E-01 pg/g 1.3E+05 1.3E+05 3.0E-15 3.9E-15 4.E-10 5.E-10 9.E-10 1.0E-09 1.0E-09 7.0E-15 9.0E-15 7.E-06 9.E-06 2.E-05
RM 10.5 East Total TEQ -- pg/g -- -- -- -- 4.E-10 5.E-10 9.E-10 -- -- -- -- 7.E-06 9.E-06 2.E-05
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 10.5 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 East Total DDT 2.8E+00 ug/kg 3.4E-01 3.4E-01 5.1E-12 3.0E-11 2.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 1.2E-11 7.1E-11 2.E-08 1.E-07 2.E-07
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-08
RM 11 West Metals
RM 11 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 6.2E-09 3.7E-08 9.E-09 6.E-08 7.E-08 3.0E-04 3.0E-04 1.4E-08 8.7E-08 5.E-05 3.E-04 3.E-04
RM 11 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.5E-07 NL NL -- NL NL 0.0E+00 3.6E-07 NL NL --
RM 11 West Mercury 5.6E-02 mg/kg -- -- 0.0E+00 6.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 11 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene 6.2E+01 ug/kg 7.3E-01 7.3E-01 4.9E-10 6.8E-10 4.E-10 5.E-10 9.E-10 -- -- 1.1E-09 1.6E-09 -- -- --
RM 11 West Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 5.2E-10 7.2E-10 4.E-09 5.E-09 9.E-09 -- -- 1.2E-09 1.7E-09 -- -- --
RM 11 West Benzo(b)fluoranthene 4.0E+01 ug/kg 7.3E-01 7.3E-01 3.1E-10 4.4E-10 2.E-10 3.E-10 5.E-10 -- -- 7.3E-10 1.0E-09 -- -- --
RM 11 West Benzo(k)fluoranthene 3.7E+01 ug/kg 7.3E-02 7.3E-02 2.9E-10 4.0E-10 2.E-11 3.E-11 5.E-11 -- -- 6.7E-10 9.4E-10 -- -- --
RM 11 West Dibenzo(a,h)anthracene 8.8E+00 ug/kg 7.3E+00 7.3E+00 6.9E-11 9.6E-11 5.E-10 7.E-10 1.E-09 -- -- 1.6E-10 2.2E-10 -- -- --
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 West Indeno(1,2,3-cd)pyrene 4.0E+01 ug/kg 7.3E-01 7.3E-01 3.2E-10 4.4E-10 2.E-10 3.E-10 6.E-10 -- -- 7.4E-10 1.0E-09 -- -- --
RM 11 West Naphthalene 5.4E+01 ug/kg -- -- 4.2E-10 5.9E-10 -- -- -- 2.0E-02 2.0E-02 9.9E-10 1.4E-09 5.E-08 7.E-08 1.E-07
RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 7.E-09 1.E-08 -- -- -- -- -- -- --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 3.7E+02 ug/kg 1.4E-02 1.4E-02 2.3E-09 4.1E-09 3.E-11 6.E-11 9.E-11 2.0E-02 2.0E-02 5.3E-09 9.5E-09 3.E-07 5.E-07 7.E-07
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 2.8E+01 ug/kg 2.0E+00 2.0E+00 2.3E-10 3.0E-10 5.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 5.5E-10 7.1E-10 3.E-05 4.E-05 6.E-05
RM 11 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 11 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 West Dieldrin 5.7E-01 ug/kg 1.6E+01 1.6E+01 3.4E-12 6.2E-12 5.E-11 1.E-10 2.E-10 5.0E-05 5.0E-05 8.0E-12 1.4E-11 2.E-07 3.E-07 4.E-07
RM 11 West Total DDT 1.3E+00 ug/kg 3.4E-01 3.4E-01 2.4E-12 1.4E-11 8.E-13 5.E-12 6.E-12 5.0E-04 5.0E-04 5.6E-12 3.3E-11 1.E-08 7.E-08 8.E-08
RM 11 West Conventionals
RM 11 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-08
RM 11 East Metals
RM 11 East Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 4.9E-09 3.0E-08 7.E-09 4.E-08 5.E-08 3.0E-04 3.0E-04 1.1E-08 6.9E-08 4.E-05 2.E-04 3.E-04
RM 11 East Lead 7.2E+01 mg/kg NL NL 0.0E+00 7.9E-07 NL NL -- NL NL 0.0E+00 1.8E-06 NL NL --
RM 11 East Mercury 7.0E-02 mg/kg -- -- 0.0E+00 7.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-09 0.E+00 6.E-06 6.E-06
RM 11 East Thallium 6.4E-02 mg/kg -- -- 0.0E+00 7.0E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-09 0.E+00 2.E-05 2.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 4.0E+00 ug/kg -- -- 2.4E-11 4.4E-11 -- -- -- 3.0E-04 3.0E-04 5.6E-11 1.0E-10 2.E-07 3.E-07 5.E-07
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene 8.3E+01 ug/kg 7.3E-01 7.3E-01 6.6E-10 9.1E-10 5.E-10 7.E-10 1.E-09 -- -- 1.5E-09 2.1E-09 -- -- --
RM 11 East Benzo(a)pyrene 5.5E+01 ug/kg 7.3E+00 7.3E+00 4.4E-10 6.0E-10 3.E-09 4.E-09 8.E-09 -- -- 1.0E-09 1.4E-09 -- -- --
RM 11 East Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 1.0E-09 1.4E-09 7.E-10 1.E-09 2.E-09 -- -- 2.4E-09 3.3E-09 -- -- --
RM 11 East Benzo(k)fluoranthene 3.7E+01 ug/kg 7.3E-02 7.3E-02 2.9E-10 4.0E-10 2.E-11 3.E-11 5.E-11 -- -- 6.7E-10 9.3E-10 -- -- --
RM 11 East Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 9.5E-11 1.3E-10 7.E-10 1.E-09 2.E-09 -- -- 2.2E-10 3.1E-10 -- -- --
RM 11 East Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 3.0E-10 4.2E-10 2.E-10 3.E-10 5.E-10 -- -- 7.0E-10 9.7E-10 -- -- --
RM 11 East Naphthalene 1.2E+01 ug/kg -- -- 9.3E-11 1.3E-10 -- -- -- 2.0E-02 2.0E-02 2.2E-10 3.0E-10 1.E-08 2.E-08 3.E-08
RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 7.E-09 1.E-08 -- -- -- -- -- -- --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 9.4E+01 ug/kg 1.4E-02 1.4E-02 5.7E-10 1.0E-09 8.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 1.3E-09 2.4E-09 7.E-08 1.E-07 2.E-07
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 1.1E+03 ug/kg 2.0E+00 2.0E+00 9.5E-09 1.2E-08 2.E-08 2.E-08 4.E-08 2.0E-05 2.0E-05 2.2E-08 2.9E-08 1.E-03 1.E-03 3.E-03
RM 11 East Total PCB Congeners 2.4E+06 pg/g NA NA 2.0E-08 2.6E-08 NA NA -- NA NA 4.7E-08 6.0E-08 NA NA --
RM 11 East Total PCBs, Adjusted 2.3E+06 pg/g 2.0E+00 2.0E+00 2.0E-08 2.5E-08 4.E-08 5.E-08 9.E-08 2.0E-05 2.0E-05 4.6E-08 5.9E-08 2.E-03 3.E-03 5.E-03
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 2.0E+00 pg/g 1.3E+05 1.3E+05 3.7E-15 2.2E-14 5.E-10 3.E-09 3.E-09 1.0E-09 1.0E-09 8.6E-15 5.2E-14 9.E-06 5.E-05 6.E-05
RM 11 East Total PCB TEQ 1.2E+01 pg/g 1.3E+05 1.3E+05 1.1E-13 1.4E-13 1.E-08 2.E-08 3.E-08 1.0E-09 1.0E-09 2.5E-13 3.2E-13 2.E-04 3.E-04 6.E-04
RM 11 East Total TEQ -- pg/g -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- 3.E-04 4.E-04 6.E-04
RM 11 East Pesticides
RM 11 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 11 East Total DDT 9.9E+01 ug/kg 3.4E-01 3.4E-01 1.8E-10 1.1E-09 6.E-11 4.E-10 4.E-10 5.0E-04 5.0E-04 4.2E-10 2.5E-09 8.E-07 5.E-06 6.E-06
RM 11 East Conventionals
RM 11 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 11.5 West Metals
RM 11.5 West Arsenic 3.0E+00 mg/kg 1.5E+00 1.5E+00 5.4E-09 3.2E-08 8.E-09 5.E-08 6.E-08 3.0E-04 3.0E-04 1.3E-08 7.6E-08 4.E-05 3.E-04 3.E-04
RM 11.5 West Lead 1.0E+01 mg/kg NL NL 0.0E+00 1.1E-07 NL NL -- NL NL 0.0E+00 2.6E-07 NL NL --
RM 11.5 West Mercury 3.0E-02 mg/kg -- -- 0.0E+00 3.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.7E-10 0.E+00 3.E-06 3.E-06
RM 11.5 West Thallium 6.1E-02 mg/kg -- -- 0.0E+00 6.7E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-09 0.E+00 2.E-05 2.E-05
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene 9.5E+00 ug/kg 7.3E-01 7.3E-01 7.4E-11 1.0E-10 5.E-11 8.E-11 1.E-10 -- -- 1.7E-10 2.4E-10 -- -- --
RM 11.5 West Benzo(a)pyrene 1.1E+01 ug/kg 7.3E+00 7.3E+00 8.3E-11 1.1E-10 6.E-10 8.E-10 1.E-09 -- -- 1.9E-10 2.7E-10 -- -- --
RM 11.5 West Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 7.6E-11 1.1E-10 6.E-11 8.E-11 1.E-10 -- -- 1.8E-10 2.5E-10 -- -- --
RM 11.5 West Benzo(k)fluoranthene 6.4E+00 ug/kg 7.3E-02 7.3E-02 5.0E-11 7.0E-11 4.E-12 5.E-12 9.E-12 -- -- 1.2E-10 1.6E-10 -- -- --
RM 11.5 West Dibenzo(a,h)anthracene 1.2E+00 ug/kg 7.3E+00 7.3E+00 9.2E-12 1.3E-11 7.E-11 9.E-11 2.E-10 -- -- 2.1E-11 3.0E-11 -- -- --
RM 11.5 West Indeno(1,2,3-cd)pyrene 7.4E+00 ug/kg 7.3E-01 7.3E-01 5.8E-11 8.1E-11 4.E-11 6.E-11 1.E-10 -- -- 1.4E-10 1.9E-10 -- -- --
RM 11.5 West Naphthalene 3.3E+00 ug/kg -- -- 2.6E-11 3.6E-11 -- -- -- 2.0E-02 2.0E-02 6.1E-11 8.5E-11 3.E-09 4.E-09 7.E-09
RM 11.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-10 1.E-09 2.E-09 -- -- -- -- -- -- --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 1.1E-09 2.0E-09 2.E-11 3.E-11 4.E-11 2.0E-02 2.0E-02 2.6E-09 4.6E-09 1.E-07 2.E-07 4.E-07
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 1.2E+01 ug/kg 2.0E+00 2.0E+00 1.0E-10 1.3E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 2.4E-10 3.1E-10 1.E-05 2.E-05 3.E-05
RM 11.5 West Total PCB Congeners 6.3E+04 pg/g NA NA 5.3E-10 6.8E-10 NA NA -- NA NA 1.2E-09 1.6E-09 NA NA --
RM 11.5 West Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 5.2E-10 6.7E-10 1.E-09 1.E-09 2.E-09 2.0E-05 2.0E-05 1.2E-09 1.6E-09 6.E-05 8.E-05 1.E-04
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.8E-01 pg/g 1.3E+05 1.3E+05 3.2E-16 1.9E-15 4.E-11 3.E-10 3.E-10 1.0E-09 1.0E-09 7.5E-16 4.5E-15 7.E-07 4.E-06 5.E-06
RM 11.5 West Total PCB TEQ 2.9E-01 pg/g 1.3E+05 1.3E+05 2.5E-15 3.2E-15 3.E-10 4.E-10 7.E-10 1.0E-09 1.0E-09 5.8E-15 7.5E-15 6.E-06 7.E-06 1.E-05
RM 11.5 West Total TEQ -- pg/g -- -- -- -- 4.E-10 7.E-10 1.E-09 -- -- -- -- 7.E-06 1.E-05 2.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11.5 West Dieldrin 9.0E-02 ug/kg 1.6E+01 1.6E+01 5.4E-13 9.8E-13 9.E-12 2.E-11 2.E-11 5.0E-05 5.0E-05 1.3E-12 2.3E-12 3.E-08 5.E-08 7.E-08
RM 11.5 West Total DDT 9.8E-01 ug/kg 3.4E-01 3.4E-01 1.8E-12 1.1E-11 6.E-13 4.E-12 4.E-12 5.0E-04 5.0E-04 4.1E-12 2.5E-11 8.E-09 5.E-08 6.E-08
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-08
RM 12 West Metals
RM 12 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 5.7E-09 3.4E-08 9.E-09 5.E-08 6.E-08 3.0E-04 3.0E-04 1.3E-08 8.0E-08 4.E-05 3.E-04 3.E-04
RM 12 West Lead 3.7E+01 mg/kg NL NL 0.0E+00 4.0E-07 NL NL -- NL NL 0.0E+00 9.3E-07 NL NL --
RM 12 West Mercury 2.9E-01 mg/kg -- -- 0.0E+00 3.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.4E-09 0.E+00 2.E-05 2.E-05
RM 12 West Thallium 7.8E-02 mg/kg -- -- 0.0E+00 8.5E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.0E-09 0.E+00 3.E-05 3.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 2.0E-09 2.8E-09 1.E-09 2.E-09 4.E-09 -- -- 4.7E-09 6.6E-09 -- -- --
RM 12 West Benzo(a)pyrene 4.1E+02 ug/kg 7.3E+00 7.3E+00 3.2E-09 4.5E-09 2.E-08 3.E-08 6.E-08 -- -- 7.5E-09 1.0E-08 -- -- --
RM 12 West Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 2.8E-09 3.8E-09 2.E-09 3.E-09 5.E-09 -- -- 6.4E-09 8.9E-09 -- -- --
RM 12 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 9.3E-10 1.3E-09 7.E-11 9.E-11 2.E-10 -- -- 2.2E-09 3.0E-09 -- -- --
RM 12 West Dibenzo(a,h)anthracene 3.2E+01 ug/kg 7.3E+00 7.3E+00 2.6E-10 3.5E-10 2.E-09 3.E-09 4.E-09 -- -- 6.0E-10 8.3E-10 -- -- --
RM 12 West Indeno(1,2,3-cd)pyrene 3.4E+02 ug/kg 7.3E-01 7.3E-01 2.6E-09 3.7E-09 2.E-09 3.E-09 5.E-09 -- -- 6.1E-09 8.5E-09 -- -- --
RM 12 West Naphthalene 4.5E+01 ug/kg -- -- 3.5E-10 4.9E-10 -- -- -- 2.0E-02 2.0E-02 8.2E-10 1.1E-09 4.E-08 6.E-08 1.E-07
RM 12 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 4.E-08 7.E-08 -- -- -- -- -- -- --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 8.0E+01 ug/kg 1.4E-02 1.4E-02 4.8E-10 8.7E-10 7.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 1.1E-09 2.0E-09 6.E-08 1.E-07 2.E-07
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 7.0E+01 ug/kg 2.0E+00 2.0E+00 5.9E-10 7.6E-10 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 1.4E-09 1.8E-09 7.E-05 9.E-05 2.E-04
RM 12 West Total PCB Congeners 7.4E+03 pg/g NA NA 6.2E-11 8.1E-11 NA NA -- NA NA 1.5E-10 1.9E-10 NA NA --
RM 12 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 5.8E-11 7.5E-11 1.E-10 1.E-10 3.E-10 2.0E-05 2.0E-05 1.4E-10 1.7E-10 7.E-06 9.E-06 2.E-05
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.7E-01 pg/g 1.3E+05 1.3E+05 3.0E-16 1.8E-15 4.E-11 2.E-10 3.E-10 1.0E-09 1.0E-09 7.0E-16 4.2E-15 7.E-07 4.E-06 5.E-06
RM 12 West Total PCB TEQ 4.5E-01 pg/g 1.3E+05 1.3E+05 3.8E-15 4.9E-15 5.E-10 6.E-10 1.E-09 1.0E-09 1.0E-09 8.9E-15 1.2E-14 9.E-06 1.E-05 2.E-05
RM 12 West Total TEQ -- pg/g -- -- -- -- 5.E-10 9.E-10 1.E-09 -- -- -- -- 1.E-05 2.E-05 3.E-05
RM 12 West Pesticides
RM 12 West Aldrin 3.2E-01 ug/kg 1.7E+01 1.7E+01 1.9E-12 3.5E-12 3.E-11 6.E-11 9.E-11 3.0E-05 3.0E-05 4.5E-12 8.2E-12 2.E-07 3.E-07 4.E-07
RM 12 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 West Total DDT 5.9E+00 ug/kg 3.4E-01 3.4E-01 1.1E-11 6.4E-11 4.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 2.5E-11 1.5E-10 5.E-08 3.E-07 4.E-07
RM 12 West Conventionals
RM 12 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 12 East Metals
RM 12 East Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 4.1E-09 2.5E-08 6.E-09 4.E-08 4.E-08 3.0E-04 3.0E-04 9.6E-09 5.8E-08 3.E-05 2.E-04 2.E-04
RM 12 East Lead 7.8E+01 mg/kg NL NL 0.0E+00 8.5E-07 NL NL -- NL NL 0.0E+00 2.0E-06 NL NL --
RM 12 East Mercury 4.5E-02 mg/kg -- -- 0.0E+00 4.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 12 East Thallium 7.6E-02 mg/kg -- -- 0.0E+00 8.2E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.9E-09 0.E+00 3.E-05 3.E-05
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 12 East Butyltins
RM 12 East Tributyltin ion 4.0E+00 ug/kg -- -- 2.4E-11 4.3E-11 -- -- -- 3.0E-04 3.0E-04 5.6E-11 1.0E-10 2.E-07 3.E-07 5.E-07
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 1.4E-10 2.0E-10 1.E-10 1.E-10 2.E-10 -- -- 3.3E-10 4.6E-10 -- -- --
RM 12 East Benzo(a)pyrene 1.9E+01 ug/kg 7.3E+00 7.3E+00 1.5E-10 2.0E-10 1.E-09 1.E-09 3.E-09 -- -- 3.4E-10 4.7E-10 -- -- --
RM 12 East Benzo(b)fluoranthene 2.7E+01 ug/kg 7.3E-01 7.3E-01 2.1E-10 2.9E-10 2.E-10 2.E-10 4.E-10 -- -- 4.9E-10 6.7E-10 -- -- --
RM 12 East Benzo(k)fluoranthene 7.8E+00 ug/kg 7.3E-02 7.3E-02 6.1E-11 8.4E-11 4.E-12 6.E-12 1.E-11 -- -- 1.4E-10 2.0E-10 -- -- --
RM 12 East Dibenzo(a,h)anthracene 4.0E+00 ug/kg 7.3E+00 7.3E+00 3.1E-11 4.3E-11 2.E-10 3.E-10 5.E-10 -- -- 7.2E-11 1.0E-10 -- -- --
RM 12 East Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 1.3E-10 1.7E-10 9.E-11 1.E-10 2.E-10 -- -- 2.9E-10 4.1E-10 -- -- --
RM 12 East Naphthalene 2.6E+01 ug/kg -- -- 2.0E-10 2.8E-10 -- -- -- 2.0E-02 2.0E-02 4.7E-10 6.6E-10 2.E-08 3.E-08 6.E-08
RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 2.E-09 4.E-09 -- -- -- -- -- -- --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 9.2E+03 ug/kg 1.4E-02 1.4E-02 5.6E-08 1.0E-07 8.E-10 1.E-09 2.E-09 2.0E-02 2.0E-02 1.3E-07 2.3E-07 6.E-06 1.E-05 2.E-05
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.6E+02 ug/kg 2.0E+00 2.0E+00 1.3E-09 1.7E-09 3.E-09 3.E-09 6.E-09 2.0E-05 2.0E-05 3.1E-09 4.0E-09 2.E-04 2.E-04 4.E-04
RM 12 East Total PCB Congeners 7.6E+05 pg/g NA NA 6.4E-09 8.3E-09 NA NA -- NA NA 1.5E-08 1.9E-08 NA NA --
RM 12 East Total PCBs, Adjusted 7.5E+05 pg/g 2.0E+00 2.0E+00 6.4E-09 8.2E-09 1.E-08 2.E-08 3.E-08 2.0E-05 2.0E-05 1.5E-08 1.9E-08 7.E-04 1.E-03 2.E-03
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 3.1E-15 1.9E-14 4.E-10 2.E-09 3.E-09 1.0E-09 1.0E-09 7.3E-15 4.4E-14 7.E-06 4.E-05 5.E-05
RM 12 East Total PCB TEQ 3.9E+00 pg/g 1.3E+05 1.3E+05 3.3E-14 4.2E-14 4.E-09 5.E-09 1.E-08 1.0E-09 1.0E-09 7.7E-14 9.9E-14 8.E-05 1.E-04 2.E-04
RM 12 East Total TEQ -- pg/g -- -- -- -- 5.E-09 8.E-09 1.E-08 -- -- -- -- 8.E-05 1.E-04 2.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 12 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 East Total DDT 9.4E+00 ug/kg 3.4E-01 3.4E-01 1.7E-11 1.0E-10 6.E-12 3.E-11 4.E-11 5.0E-04 5.0E-04 4.0E-11 2.4E-10 8.E-08 5.E-07 6.E-07
RM 12 East Conventionals
RM 12 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-08

Study Area Wided Metals
Study Area Wided Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 8.5E-09 5.1E-08 1.E-08 8.E-08 9.E-08 3.0E-04 3.0E-04 2.0E-08 1.2E-07 7.E-05 4.E-04 5.E-04
Study Area Wided Lead 5.2E+01 mg/kg NL NL 0.0E+00 5.7E-07 NL NL -- NL NL 0.0E+00 1.3E-06 NL NL --
Study Area Wided Mercury 1.7E-01 mg/kg -- -- 0.0E+00 1.8E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.3E-09 0.E+00 1.E-05 1.E-05
Study Area Wided Thallium 7.1E+00 mg/kg -- -- 0.0E+00 7.8E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-07 0.E+00 3.E-03 3.E-03
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 6.1E+02 ug/kg -- -- 3.7E-09 6.6E-09 -- -- -- 3.0E-04 3.0E-04 8.6E-09 1.5E-08 3.E-05 5.E-05 8.E-05
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene 1.4E+03 ug/kg 7.3E-01 7.3E-01 1.1E-08 1.6E-08 8.E-09 1.E-08 2.E-08 -- -- 2.6E-08 3.6E-08 -- -- --
Study Area Wided Benzo(a)pyrene 1.8E+03 ug/kg 7.3E+00 7.3E+00 1.4E-08 1.9E-08 1.E-07 1.E-07 2.E-07 -- -- 3.2E-08 4.5E-08 -- -- --
Study Area Wided Benzo(b)fluoranthene 1.4E+03 ug/kg 7.3E-01 7.3E-01 1.1E-08 1.5E-08 8.E-09 1.E-08 2.E-08 -- -- 2.6E-08 3.6E-08 -- -- --
Study Area Wided Benzo(k)fluoranthene 9.3E+02 ug/kg 7.3E-02 7.3E-02 7.3E-09 1.0E-08 5.E-10 7.E-10 1.E-09 -- -- 1.7E-08 2.4E-08 -- -- --
Study Area Wided Dibenzo(a,h)anthracene 1.9E+02 ug/kg 7.3E+00 7.3E+00 1.5E-09 2.1E-09 1.E-08 2.E-08 3.E-08 -- -- 3.5E-09 4.9E-09 -- -- --
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TABLE 5-35.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

Study Area Wided Indeno(1,2,3-cd)pyrene 1.2E+03 ug/kg 7.3E-01 7.3E-01 9.6E-09 1.3E-08 7.E-09 1.E-08 2.E-08 -- -- 2.2E-08 3.1E-08 -- -- --
Study Area Wided Naphthalene 5.0E+02 ug/kg -- -- 4.0E-09 5.5E-09 -- -- -- 2.0E-02 2.0E-02 9.3E-09 1.3E-08 5.E-07 6.E-07 1.E-06
Study Area Wided Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 2.E-07 3.E-07 -- -- -- -- -- -- --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 9.6E+02 ug/kg 1.4E-02 1.4E-02 5.8E-09 1.0E-08 8.E-11 1.E-10 2.E-10 2.0E-02 2.0E-02 1.4E-08 2.4E-08 7.E-07 1.E-06 2.E-06
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 1.9E+02 ug/kg 2.0E+00 2.0E+00 1.6E-09 2.1E-09 3.E-09 4.E-09 7.E-09 2.0E-05 2.0E-05 3.7E-09 4.8E-09 2.E-04 2.E-04 4.E-04
Study Area Wided Total PCB Congeners 5.6E+05 pg/g NA NA 4.7E-09 6.1E-09 NA NA -- NA NA 1.1E-08 1.4E-08 NA NA --
Study Area Wided Total PCBs, Adjusted 5.4E+05 pg/g 2.0E+00 2.0E+00 4.6E-09 5.9E-09 9.E-09 1.E-08 2.E-08 2.0E-05 2.0E-05 1.1E-08 1.4E-08 5.E-04 7.E-04 1.E-03
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 1.0E+02 pg/g 1.3E+05 1.3E+05 1.8E-13 1.1E-12 2.E-08 1.E-07 2.E-07 1.0E-09 1.0E-09 4.3E-13 2.6E-12 4.E-04 3.E-03 3.E-03
Study Area Wided Total PCB TEQ 6.6E+00 pg/g 1.3E+05 1.3E+05 5.6E-14 7.2E-14 7.E-09 9.E-09 2.E-08 1.0E-09 1.0E-09 1.3E-13 1.7E-13 1.E-04 2.E-04 3.E-04
Study Area Wided Total TEQ -- pg/g -- -- -- -- 3.E-08 2.E-07 2.E-07 -- -- -- -- 6.E-04 3.E-03 3.E-03
Study Area Wided Pesticides
Study Area Wided Aldrin 2.4E+00 ug/kg 1.7E+01 1.7E+01 1.5E-11 2.7E-11 3.E-10 5.E-10 7.E-10 3.0E-05 3.0E-05 3.5E-11 6.2E-11 1.E-06 2.E-06 3.E-06
Study Area Wided Dieldrin 2.1E+00 ug/kg 1.6E+01 1.6E+01 1.3E-11 2.3E-11 2.E-10 4.E-10 6.E-10 5.0E-05 5.0E-05 3.0E-11 5.4E-11 6.E-07 1.E-06 2.E-06
Study Area Wided Total DDT 1.4E+02 ug/kg 3.4E-01 3.4E-01 2.5E-10 1.5E-09 9.E-11 5.E-10 6.E-10 5.0E-04 5.0E-04 5.8E-10 3.5E-09 1.E-06 7.E-06 8.E-06
Study Area Wided Conventionals
Study Area Wided Perchlorate 4.9E+04 ug/kg -- -- 0.0E+00 5.4E-07 -- -- -- 7.0E-04 7.0E-04 0.0E+00 1.3E-06 0.E+00 2.E-03 2.E-03
Exposure Point Total 6.E-07

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

c Cumulative risk sums calculated using PCB Aroclor data.
d Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable. PCB = Polychlorinated Biphenyls.
CDI = Chronic Daily Intake. pg/g = Picograms per gram.
EPC = Exposure Point Concentration. RfD = Reference dose.
HQ = Hazard Quotient. RM = River mile.
LADI = Lifetime Average Daily Intake. RME = 95% UCL/Maximum Exposure.
mg/kg = Milligrams per kilogram. TEQ = Toxic equivalents.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. ug/kg = Micrograms per kilogram.
ND = Not Detected in given exposure area.
NL = Not listed.
PAH = Polynuclear Aromatic Hydrocarbons.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection 
Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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RM 1 West Metals
RM 1 West Arsenic 3.E-03 3.E-03
RM 1 West Lead --
RM 1 West Mercury 3.E-05 3.E-05 3.E-05
RM 1 West Thallium 3.E-04 3.E-04 3.E-04
RM 1 West Butyltins
RM 1 West Tributyltin ion 8.E-07 8.E-07
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene --
RM 1 West Benzo(a)pyrene --
RM 1 West Benzo(b)fluoranthene --
RM 1 West Benzo(k)fluoranthene --
RM 1 West Dibenzo(a,h)anthracene --
RM 1 West Indeno(1,2,3-cd)pyrene --
RM 1 West Naphthalene 5.E-07 5.E-07
RM 1 West Total Carcinogenic PAHs --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 3.E-04 3.E-04
RM 1 West Total PCB Congeners --
RM 1 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 5.E-04 5.E-04
RM 1 West Total PCB TEQ 9.E-04 9.E-04
RM 1 West Total TEQ 1.E-03 1.E-03
RM 1 West Pesticides
RM 1 West Aldrin 3.E-06 3.E-06
RM 1 West Dieldrin ND ND
RM 1 West Total DDT 2.E-06 2.E-06
RM 1 West Conventionals
RM 1 West Perchlorate NA NA
Exposure Point Totalb 3.E-04 3.E-03 3.E-05 5.E-07 3.E-04 3.E-04 1.E-03

Endpoint-specific Hazard Indices
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1 East Metals
RM 1 East Arsenic 3.E-03 3.E-03
RM 1 East Lead --
RM 1 East Mercury 3.E-03 3.E-03 3.E-03
RM 1 East Thallium ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.E-06 1.E-06
RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene --
RM 1 East Benzo(a)pyrene --
RM 1 East Benzo(b)fluoranthene --
RM 1 East Benzo(k)fluoranthene --
RM 1 East Dibenzo(a,h)anthracene --
RM 1 East Indeno(1,2,3-cd)pyrene --
RM 1 East Naphthalene 4.E-07 4.E-07
RM 1 East Total Carcinogenic PAHs --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 9.E-03 9.E-03
RM 1 East Total PCB Congeners --
RM 1 East Total PCBs, Adjusted 6.E-05 6.E-05
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 1 East Total PCB TEQ 9.E-05 9.E-05
RM 1 East Total TEQ 2.E-04 2.E-04
RM 1 East Pesticides
RM 1 East Aldrin ND ND
RM 1 East Dieldrin ND ND
RM 1 East Total DDT 1.E-06 1.E-06
RM 1 East Conventionals
RM 1 East Perchlorate NA NA
Exposure Point Total 3.E-03 3.E-03 4.E-07 2.E-06 1.E-02 2.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 West Metals
RM 1.5 West Arsenic 3.E-03 3.E-03
RM 1.5 West Lead --
RM 1.5 West Mercury 3.E-05 3.E-05 3.E-05
RM 1.5 West Thallium NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene --
RM 1.5 West Benzo(a)pyrene --
RM 1.5 West Benzo(b)fluoranthene --
RM 1.5 West Benzo(k)fluoranthene --
RM 1.5 West Dibenzo(a,h)anthracene --
RM 1.5 West Indeno(1,2,3-cd)pyrene --
RM 1.5 West Naphthalene 2.E-07 2.E-07
RM 1.5 West Total Carcinogenic PAHs --
RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 4.E-04 4.E-04
RM 1.5 West Total PCB Congeners NA
RM 1.5 West Total PCBs, Adjusted NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 1.5 West Total PCB TEQ NA NA
RM 1.5 West Total TEQ 2.E-05 2.E-05
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ND
RM 1.5 West Dieldrin ND ND
RM 1.5 West Total DDT 4.E-07 4.E-07
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA NA
Exposure Point Total 3.E-03 3.E-05 2.E-07 4.E-07 4.E-04 2.E-05
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 East Metals
RM 1.5 East Arsenic 3.E-03 3.E-03
RM 1.5 East Lead --
RM 1.5 East Mercury 5.E-05 5.E-05 5.E-05
RM 1.5 East Thallium 2.E-04 2.E-04 2.E-04
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.E-07 3.E-07
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene --
RM 1.5 East Benzo(a)pyrene --
RM 1.5 East Benzo(b)fluoranthene --
RM 1.5 East Benzo(k)fluoranthene --
RM 1.5 East Dibenzo(a,h)anthracene --
RM 1.5 East Indeno(1,2,3-cd)pyrene --
RM 1.5 East Naphthalene 6.E-06 6.E-06
RM 1.5 East Total Carcinogenic PAHs --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 7.E-04 7.E-04
RM 1.5 East Total PCB Congeners --
RM 1.5 East Total PCBs, Adjusted 6.E-05 6.E-05
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 1.5 East Total PCB TEQ 4.E-05 4.E-05
RM 1.5 East Total TEQ 3.E-04 3.E-04
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ND
RM 1.5 East Dieldrin 4.E-07 4.E-07
RM 1.5 East Total DDT 8.E-06 8.E-06
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-03 5.E-05 6.E-06 2.E-04 7.E-04 3.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 West Metals
RM 2 West Arsenic 2.E-03 2.E-03
RM 2 West Lead --
RM 2 West Mercury 3.E-05 3.E-05 3.E-05
RM 2 West Thallium 3.E-04 3.E-04 3.E-04
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.E-06 2.E-06
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene --
RM 2 West Benzo(a)pyrene --
RM 2 West Benzo(b)fluoranthene --
RM 2 West Benzo(k)fluoranthene --
RM 2 West Dibenzo(a,h)anthracene --
RM 2 West Indeno(1,2,3-cd)pyrene --
RM 2 West Naphthalene 2.E-07 2.E-07
RM 2 West Total Carcinogenic PAHs --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 3.E-04 3.E-04
RM 2 West Total PCB Congeners --
RM 2 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 2 West Total PCB TEQ 1.E-04 1.E-04
RM 2 West Total TEQ 5.E-04 5.E-04
RM 2 West Pesticides
RM 2 West Aldrin 3.E-06 3.E-06
RM 2 West Dieldrin 1.E-06 1.E-06
RM 2 West Total DDT 1.E-06 1.E-06
RM 2 West Conventionals
RM 2 West Perchlorate NA NA
Exposure Point Total 3.E-04 2.E-03 3.E-05 2.E-07 3.E-04 3.E-04 5.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 East Metals
RM 2 East Arsenic 2.E-03 2.E-03
RM 2 East Lead --
RM 2 East Mercury 4.E-05 4.E-05 4.E-05
RM 2 East Thallium NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 3.E-06 3.E-06
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene --
RM 2 East Benzo(a)pyrene --
RM 2 East Benzo(b)fluoranthene --
RM 2 East Benzo(k)fluoranthene --
RM 2 East Dibenzo(a,h)anthracene --
RM 2 East Indeno(1,2,3-cd)pyrene --
RM 2 East Naphthalene 3.E-07 3.E-07
RM 2 East Total Carcinogenic PAHs --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 2.E-02 2.E-02
RM 2 East Total PCB Congeners --
RM 2 East Total PCBs, Adjusted 5.E-02 5.E-02
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 7.E-04 7.E-04
RM 2 East Total PCB TEQ 2.E-02 2.E-02
RM 2 East Total TEQ 2.E-02 2.E-02
RM 2 East Pesticides
RM 2 East Aldrin 6.E-06 6.E-06
RM 2 East Dieldrin 7.E-06 7.E-06
RM 2 East Total DDT 1.E-06 1.E-06
RM 2 East Conventionals
RM 2 East Perchlorate NA NA
Exposure Point Total 2.E-03 4.E-05 3.E-07 2.E-05 2.E-02 2.E-02
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 2.5 West Metals
RM 2.5 West Arsenic 3.E-03 3.E-03
RM 2.5 West Lead --
RM 2.5 West Mercury 4.E-05 4.E-05 4.E-05
RM 2.5 West Thallium NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.E-06 2.E-06
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene --
RM 2.5 West Benzo(a)pyrene --
RM 2.5 West Benzo(b)fluoranthene --
RM 2.5 West Benzo(k)fluoranthene --
RM 2.5 West Dibenzo(a,h)anthracene --
RM 2.5 West Indeno(1,2,3-cd)pyrene --
RM 2.5 West Naphthalene 1.E-06 1.E-06
RM 2.5 West Total Carcinogenic PAHs --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 4.E-04 4.E-04
RM 2.5 West Total PCB Congeners --
RM 2.5 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 7.E-05 7.E-05
RM 2.5 West Total PCB TEQ 7.E-05 7.E-05
RM 2.5 West Total TEQ 1.E-04 1.E-04
RM 2.5 West Pesticides
RM 2.5 West Aldrin 2.E-06 2.E-06
RM 2.5 West Dieldrin 1.E-06 1.E-06
RM 2.5 West Total DDT 1.E-06 1.E-06
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA NA
Exposure Point Total 3.E-03 4.E-05 1.E-06 5.E-06 4.E-04 1.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 East Metals
RM 2.5 East Arsenic 3.E-03 3.E-03
RM 2.5 East Lead --
RM 2.5 East Mercury 4.E-05 4.E-05 4.E-05
RM 2.5 East Thallium NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene --
RM 2.5 East Benzo(a)pyrene --
RM 2.5 East Benzo(b)fluoranthene --
RM 2.5 East Benzo(k)fluoranthene --
RM 2.5 East Dibenzo(a,h)anthracene --
RM 2.5 East Indeno(1,2,3-cd)pyrene --
RM 2.5 East Naphthalene 3.E-06 3.E-06
RM 2.5 East Total Carcinogenic PAHs --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 1.E-03 1.E-03
RM 2.5 East Total PCB Congeners --
RM 2.5 East Total PCBs, Adjusted 3.E-03 3.E-03
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 2.5 East Total PCB TEQ 1.E-03 1.E-03
RM 2.5 East Total TEQ 1.E-03 1.E-03
RM 2.5 East Pesticides
RM 2.5 East Aldrin 7.E-06 7.E-06
RM 2.5 East Dieldrin 2.E-06 2.E-06
RM 2.5 East Total DDT 3.E-06 3.E-06
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA NA
Exposure Point Total 3.E-03 4.E-05 3.E-06 1.E-05 1.E-03 1.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 MC Metals
RM 2.5 MC Arsenic 3.E-03 3.E-03
RM 2.5 MC Lead --
RM 2.5 MC Mercury 5.E-05 5.E-05 5.E-05
RM 2.5 MC Thallium NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene --
RM 2.5 MC Benzo(a)pyrene --
RM 2.5 MC Benzo(b)fluoranthene --
RM 2.5 MC Benzo(k)fluoranthene --
RM 2.5 MC Dibenzo(a,h)anthracene --
RM 2.5 MC Indeno(1,2,3-cd)pyrene --
RM 2.5 MC Naphthalene 2.E-06 2.E-06
RM 2.5 MC Total Carcinogenic PAHs --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 7.E-04 7.E-04
RM 2.5 MC Total PCB Congeners NA
RM 2.5 MC Total PCBs, Adjusted NA NA
RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA NA
RM 2.5 MC Total PCB TEQ NA NA
RM 2.5 MC Total TEQ NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 6.E-06 6.E-06
RM 2.5 MC Dieldrin 5.E-06 5.E-06
RM 2.5 MC Total DDT 4.E-06 4.E-06
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA NA
Exposure Point Total 3.E-03 5.E-05 2.E-06 2.E-05 7.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 West Metals
RM 3 West Arsenic 2.E-03 2.E-03
RM 3 West Lead --
RM 3 West Mercury 5.E-05 5.E-05 5.E-05
RM 3 West Thallium 4.E-02 4.E-02 4.E-02
RM 3 West Butyltins
RM 3 West Tributyltin ion 2.E-05 2.E-05
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene --
RM 3 West Benzo(a)pyrene --
RM 3 West Benzo(b)fluoranthene --
RM 3 West Benzo(k)fluoranthene --
RM 3 West Dibenzo(a,h)anthracene --
RM 3 West Indeno(1,2,3-cd)pyrene --
RM 3 West Naphthalene 4.E-06 4.E-06
RM 3 West Total Carcinogenic PAHs --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 8.E-07 8.E-07
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 3.E-04 3.E-04
RM 3 West Total PCB Congeners --
RM 3 West Total PCBs, Adjusted 3.E-04 3.E-04
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 3 West Total PCB TEQ 2.E-04 2.E-04
RM 3 West Total TEQ 4.E-04 4.E-04
RM 3 West Pesticides
RM 3 West Aldrin 5.E-06 5.E-06
RM 3 West Dieldrin 7.E-06 7.E-06
RM 3 West Total DDT 4.E-05 4.E-05
RM 3 West Conventionals
RM 3 West Perchlorate NA NA
Exposure Point Total 4.E-02 2.E-03 5.E-05 4.E-06 4.E-02 4.E-04 4.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 East Metals
RM 3 East Arsenic 3.E-03 3.E-03
RM 3 East Lead --
RM 3 East Mercury 3.E-05 3.E-05 3.E-05
RM 3 East Thallium 1.E-02 1.E-02 1.E-02
RM 3 East Butyltins
RM 3 East Tributyltin ion 1.E-05 1.E-05
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene --
RM 3 East Benzo(a)pyrene --
RM 3 East Benzo(b)fluoranthene --
RM 3 East Benzo(k)fluoranthene --
RM 3 East Dibenzo(a,h)anthracene --
RM 3 East Indeno(1,2,3-cd)pyrene --
RM 3 East Naphthalene 3.E-07 3.E-07
RM 3 East Total Carcinogenic PAHs --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 4.E-04 4.E-04
RM 3 East Total PCB Congeners --
RM 3 East Total PCBs, Adjusted 1.E-04 1.E-04
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 9.E-04 9.E-04
RM 3 East Total PCB TEQ 3.E-05 3.E-05
RM 3 East Total TEQ 1.E-03 1.E-03
RM 3 East Pesticides
RM 3 East Aldrin 4.E-06 4.E-06
RM 3 East Dieldrin 1.E-06 1.E-06
RM 3 East Total DDT 1.E-06 1.E-06
RM 3 East Conventionals
RM 3 East Perchlorate NA NA
Exposure Point Total 1.E-02 3.E-03 3.E-05 3.E-07 1.E-02 4.E-04 1.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 West Metals
RM 3.5 West Arsenic 6.E-03 6.E-03
RM 3.5 West Lead --
RM 3.5 West Mercury 5.E-05 5.E-05 5.E-05
RM 3.5 West Thallium 4.E-02 4.E-02 4.E-02
RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 8.E-05 8.E-05
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene --
RM 3.5 West Benzo(a)pyrene --
RM 3.5 West Benzo(b)fluoranthene --
RM 3.5 West Benzo(k)fluoranthene --
RM 3.5 West Dibenzo(a,h)anthracene --
RM 3.5 West Indeno(1,2,3-cd)pyrene --
RM 3.5 West Naphthalene 7.E-06 7.E-06
RM 3.5 West Total Carcinogenic PAHs --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 5.E-04 5.E-04
RM 3.5 West Total PCB Congeners --
RM 3.5 West Total PCBs, Adjusted 5.E-04 5.E-04
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 3.5 West Total PCB TEQ 3.E-04 3.E-04
RM 3.5 West Total TEQ 5.E-04 5.E-04
RM 3.5 West Pesticides
RM 3.5 West Aldrin 5.E-06 5.E-06
RM 3.5 West Dieldrin 1.E-06 1.E-06
RM 3.5 West Total DDT 6.E-06 6.E-06
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA NA
Exposure Point Total 4.E-02 6.E-03 5.E-05 7.E-06 4.E-02 6.E-04 5.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 12 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 East Metals
RM 3.5 East Arsenic 3.E-03 3.E-03
RM 3.5 East Lead --
RM 3.5 East Mercury 5.E-05 5.E-05 5.E-05
RM 3.5 East Thallium 2.E-02 2.E-02 2.E-02
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 9.E-03 9.E-03
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene --
RM 3.5 East Benzo(a)pyrene --
RM 3.5 East Benzo(b)fluoranthene --
RM 3.5 East Benzo(k)fluoranthene --
RM 3.5 East Dibenzo(a,h)anthracene --
RM 3.5 East Indeno(1,2,3-cd)pyrene --
RM 3.5 East Naphthalene 3.E-07 3.E-07
RM 3.5 East Total Carcinogenic PAHs --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 5.E-05 5.E-05
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 2.E-02 2.E-02
RM 3.5 East Total PCB Congeners --
RM 3.5 East Total PCBs, Adjusted 4.E-02 4.E-02
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 2.E-03 2.E-03
RM 3.5 East Total PCB TEQ 2.E-02 2.E-02
RM 3.5 East Total TEQ 2.E-02 2.E-02
RM 3.5 East Pesticides
RM 3.5 East Aldrin 5.E-06 5.E-06
RM 3.5 East Dieldrin 8.E-07 8.E-07
RM 3.5 East Total DDT 5.E-06 5.E-06
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA NA
Exposure Point Total 2.E-02 3.E-03 5.E-05 3.E-07 2.E-02 2.E-02 2.E-02
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 West Metals
RM 4 West Arsenic 3.E-03 3.E-03
RM 4 West Lead --
RM 4 West Mercury 6.E-05 6.E-05 6.E-05
RM 4 West Thallium 3.E-02 3.E-02 3.E-02
RM 4 West Butyltins
RM 4 West Tributyltin ion 8.E-06 8.E-06
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene --
RM 4 West Benzo(a)pyrene --
RM 4 West Benzo(b)fluoranthene --
RM 4 West Benzo(k)fluoranthene --
RM 4 West Dibenzo(a,h)anthracene --
RM 4 West Indeno(1,2,3-cd)pyrene --
RM 4 West Naphthalene 3.E-06 3.E-06
RM 4 West Total Carcinogenic PAHs --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 4.E-04 4.E-04
RM 4 West Total PCB Congeners --
RM 4 West Total PCBs, Adjusted 4.E-04 4.E-04
RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 6.E-04 6.E-04
RM 4 West Total PCB TEQ 2.E-04 2.E-04
RM 4 West Total TEQ 8.E-04 8.E-04
RM 4 West Pesticides
RM 4 West Aldrin 5.E-06 5.E-06
RM 4 West Dieldrin 2.E-06 2.E-06
RM 4 West Total DDT 2.E-05 2.E-05
RM 4 West Conventionals
RM 4 West Perchlorate NA NA
Exposure Point Total 3.E-02 3.E-03 6.E-05 3.E-06 3.E-02 5.E-04 8.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 East Metals
RM 4 East Arsenic 3.E-03 3.E-03
RM 4 East Lead --
RM 4 East Mercury 4.E-05 4.E-05 4.E-05
RM 4 East Thallium 2.E-02 2.E-02 2.E-02
RM 4 East Butyltins
RM 4 East Tributyltin ion 3.E-05 3.E-05
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene --
RM 4 East Benzo(a)pyrene --
RM 4 East Benzo(b)fluoranthene --
RM 4 East Benzo(k)fluoranthene --
RM 4 East Dibenzo(a,h)anthracene --
RM 4 East Indeno(1,2,3-cd)pyrene --
RM 4 East Naphthalene 1.E-06 1.E-06
RM 4 East Total Carcinogenic PAHs --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 4.E-05 4.E-05
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 6.E-03 6.E-03
RM 4 East Total PCB Congeners --
RM 4 East Total PCBs, Adjusted 8.E-03 8.E-03
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 1.E-03 1.E-03
RM 4 East Total PCB TEQ 1.E-03 1.E-03
RM 4 East Total TEQ 2.E-03 2.E-03
RM 4 East Pesticides
RM 4 East Aldrin 7.E-06 7.E-06
RM 4 East Dieldrin 9.E-07 9.E-07
RM 4 East Total DDT 4.E-06 4.E-06
RM 4 East Conventionals
RM 4 East Perchlorate NA NA
Exposure Point Total 2.E-02 3.E-03 4.E-05 1.E-06 2.E-02 6.E-03 2.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 West Metals
RM 4.5 West Arsenic 3.E-03 3.E-03
RM 4.5 West Lead --
RM 4.5 West Mercury 7.E-05 7.E-05 7.E-05
RM 4.5 West Thallium 4.E-02 4.E-02 4.E-02
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 1.E-05 1.E-05
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene --
RM 4.5 West Benzo(a)pyrene --
RM 4.5 West Benzo(b)fluoranthene --
RM 4.5 West Benzo(k)fluoranthene --
RM 4.5 West Dibenzo(a,h)anthracene --
RM 4.5 West Indeno(1,2,3-cd)pyrene --
RM 4.5 West Naphthalene 6.E-06 6.E-06
RM 4.5 West Total Carcinogenic PAHs --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 6.E-04 6.E-04
RM 4.5 West Total PCB Congeners --
RM 4.5 West Total PCBs, Adjusted 2.E-03 2.E-03
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 1.E-03 1.E-03
RM 4.5 West Total PCB TEQ 8.E-04 8.E-04
RM 4.5 West Total TEQ 2.E-03 2.E-03
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.E-05 1.E-05
RM 4.5 West Dieldrin 1.E-06 1.E-06
RM 4.5 West Total DDT 5.E-06 5.E-06
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA NA
Exposure Point Total 4.E-02 3.E-03 7.E-05 6.E-06 4.E-02 7.E-04 2.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 East Metals
RM 4.5 East Arsenic 3.E-03 3.E-03
RM 4.5 East Lead --
RM 4.5 East Mercury 3.E-05 3.E-05 3.E-05
RM 4.5 East Thallium 4.E-02 4.E-02 4.E-02
RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 7.E-05 7.E-05
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene --
RM 4.5 East Benzo(a)pyrene --
RM 4.5 East Benzo(b)fluoranthene --
RM 4.5 East Benzo(k)fluoranthene --
RM 4.5 East Dibenzo(a,h)anthracene --
RM 4.5 East Indeno(1,2,3-cd)pyrene --
RM 4.5 East Naphthalene 7.E-06 7.E-06
RM 4.5 East Total Carcinogenic PAHs --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 7.E-04 7.E-04
RM 4.5 East Total PCB Congeners --
RM 4.5 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 4.5 East Total PCB TEQ 1.E-04 1.E-04
RM 4.5 East Total TEQ 2.E-04 2.E-04
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.E-06 1.E-06
RM 4.5 East Dieldrin 5.E-07 5.E-07
RM 4.5 East Total DDT 3.E-06 3.E-06
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA NA
Exposure Point Total 4.E-02 3.E-03 3.E-05 7.E-06 4.E-02 8.E-04 2.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 West Metals
RM 5 West Arsenic 2.E-03 2.E-03
RM 5 West Lead --
RM 5 West Mercury 3.E-05 3.E-05 3.E-05
RM 5 West Thallium 5.E-02 5.E-02 5.E-02
RM 5 West Butyltins
RM 5 West Tributyltin ion 2.E-05 2.E-05
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene --
RM 5 West Benzo(a)pyrene --
RM 5 West Benzo(b)fluoranthene --
RM 5 West Benzo(k)fluoranthene --
RM 5 West Dibenzo(a,h)anthracene --
RM 5 West Indeno(1,2,3-cd)pyrene --
RM 5 West Naphthalene 7.E-06 7.E-06
RM 5 West Total Carcinogenic PAHs --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 4.E-04 4.E-04
RM 5 West Total PCB Congeners --
RM 5 West Total PCBs, Adjusted 2.E-03 2.E-03
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 9.E-04 9.E-04
RM 5 West Total PCB TEQ 7.E-04 7.E-04
RM 5 West Total TEQ 2.E-03 2.E-03
RM 5 West Pesticides
RM 5 West Aldrin 2.E-05 2.E-05
RM 5 West Dieldrin 4.E-06 4.E-06
RM 5 West Total DDT 1.E-05 1.E-05
RM 5 West Conventionals
RM 5 West Perchlorate NA NA
Exposure Point Total 5.E-02 2.E-03 3.E-05 7.E-06 5.E-02 5.E-04 2.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 East Metals
RM 5 East Arsenic 2.E-03 2.E-03
RM 5 East Lead --
RM 5 East Mercury 4.E-05 4.E-05 4.E-05
RM 5 East Thallium 4.E-02 4.E-02 4.E-02
RM 5 East Butyltins
RM 5 East Tributyltin ion 1.E-04 1.E-04
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene --
RM 5 East Benzo(a)pyrene --
RM 5 East Benzo(b)fluoranthene --
RM 5 East Benzo(k)fluoranthene --
RM 5 East Dibenzo(a,h)anthracene --
RM 5 East Indeno(1,2,3-cd)pyrene --
RM 5 East Naphthalene 2.E-06 2.E-06
RM 5 East Total Carcinogenic PAHs --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 4.E-04 4.E-04
RM 5 East Total PCB Congeners NA
RM 5 East Total PCBs, Adjusted NA NA
RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA NA
RM 5 East Total PCB TEQ NA NA
RM 5 East Total TEQ NA NA
RM 5 East Pesticides
RM 5 East Aldrin 7.E-06 7.E-06
RM 5 East Dieldrin 4.E-06 4.E-06
RM 5 East Total DDT 6.E-07 6.E-07
RM 5 East Conventionals
RM 5 East Perchlorate NA NA
Exposure Point Total 4.E-02 2.E-03 4.E-05 2.E-06 4.E-02 6.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 5.5 West Metals
RM 5.5 West Arsenic 3.E-03 3.E-03
RM 5.5 West Lead --
RM 5.5 West Mercury 3.E-05 3.E-05 3.E-05
RM 5.5 West Thallium 2.E-04 2.E-04 2.E-04
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 4.E-05 4.E-05
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene --
RM 5.5 West Benzo(a)pyrene --
RM 5.5 West Benzo(b)fluoranthene --
RM 5.5 West Benzo(k)fluoranthene --
RM 5.5 West Dibenzo(a,h)anthracene --
RM 5.5 West Indeno(1,2,3-cd)pyrene --
RM 5.5 West Naphthalene 4.E-06 4.E-06
RM 5.5 West Total Carcinogenic PAHs --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 9.E-04 9.E-04
RM 5.5 West Total PCB Congeners --
RM 5.5 West Total PCBs, Adjusted 5.E-04 5.E-04
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 5.5 West Total PCB TEQ 4.E-04 4.E-04
RM 5.5 West Total TEQ 8.E-04 8.E-04
RM 5.5 West Pesticides
RM 5.5 West Aldrin 6.E-06 6.E-06
RM 5.5 West Dieldrin 2.E-06 2.E-06
RM 5.5 West Total DDT 2.E-05 2.E-05
RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-03 3.E-05 4.E-06 2.E-04 9.E-04 8.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 East Metals
RM 5.5 East Arsenic 5.E-03 5.E-03
RM 5.5 East Lead --
RM 5.5 East Mercury 3.E-04 3.E-04 3.E-04
RM 5.5 East Thallium 4.E-02 4.E-02 4.E-02
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 3.E-04 3.E-04
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene --
RM 5.5 East Benzo(a)pyrene --
RM 5.5 East Benzo(b)fluoranthene --
RM 5.5 East Benzo(k)fluoranthene --
RM 5.5 East Dibenzo(a,h)anthracene --
RM 5.5 East Indeno(1,2,3-cd)pyrene --
RM 5.5 East Naphthalene 6.E-06 6.E-06
RM 5.5 East Total Carcinogenic PAHs --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 5.E-06 5.E-06
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 3.E-03 3.E-03
RM 5.5 East Total PCB Congeners --
RM 5.5 East Total PCBs, Adjusted 3.E-03 3.E-03
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 2.E-03 2.E-03
RM 5.5 East Total PCB TEQ 2.E-03 2.E-03
RM 5.5 East Total TEQ 4.E-03 4.E-03
RM 5.5 East Pesticides
RM 5.5 East Aldrin 4.E-06 4.E-06
RM 5.5 East Dieldrin 3.E-06 3.E-06
RM 5.5 East Total DDT 7.E-06 7.E-06
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA NA
Exposure Point Total 4.E-02 5.E-03 3.E-04 6.E-06 4.E-02 4.E-03 4.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 21 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 West Metals
RM 6 West Arsenic 2.E-03 2.E-03
RM 6 West Lead --
RM 6 West Mercury 6.E-05 6.E-05 6.E-05
RM 6 West Thallium 9.E-03 9.E-03 9.E-03
RM 6 West Butyltins
RM 6 West Tributyltin ion 2.E-05 2.E-05
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene --
RM 6 West Benzo(a)pyrene --
RM 6 West Benzo(b)fluoranthene --
RM 6 West Benzo(k)fluoranthene --
RM 6 West Dibenzo(a,h)anthracene --
RM 6 West Indeno(1,2,3-cd)pyrene --
RM 6 West Naphthalene 4.E-04 4.E-04
RM 6 West Total Carcinogenic PAHs --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 5.E-06 5.E-06
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 1.E-03 1.E-03
RM 6 West Total PCB Congeners --
RM 6 West Total PCBs, Adjusted 3.E-03 3.E-03
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 6 West Total PCB TEQ 1.E-03 1.E-03
RM 6 West Total TEQ 1.E-03 1.E-03
RM 6 West Pesticides
RM 6 West Aldrin 2.E-05 2.E-05
RM 6 West Dieldrin 1.E-05 1.E-05
RM 6 West Total DDT 3.E-05 3.E-05
RM 6 West Conventionals
RM 6 West Perchlorate NA NA
Exposure Point Total 9.E-03 2.E-03 6.E-05 4.E-04 9.E-03 1.E-03 1.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 East Metals
RM 6 East Arsenic 3.E-03 3.E-03
RM 6 East Lead --
RM 6 East Mercury 2.E-04 2.E-04 2.E-04
RM 6 East Thallium ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 3.E-04 3.E-04
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene --
RM 6 East Benzo(a)pyrene --
RM 6 East Benzo(b)fluoranthene --
RM 6 East Benzo(k)fluoranthene --
RM 6 East Dibenzo(a,h)anthracene --
RM 6 East Indeno(1,2,3-cd)pyrene --
RM 6 East Naphthalene 1.E-05 1.E-05
RM 6 East Total Carcinogenic PAHs --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 3.E-03 3.E-03
RM 6 East Total PCB Congeners --
RM 6 East Total PCBs, Adjusted 2.E-03 2.E-03
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 7.E-04 7.E-04
RM 6 East Total PCB TEQ 1.E-03 1.E-03
RM 6 East Total TEQ 2.E-03 2.E-03
RM 6 East Pesticides
RM 6 East Aldrin 6.E-06 6.E-06
RM 6 East Dieldrin 6.E-07 6.E-07
RM 6 East Total DDT 1.E-06 1.E-06
RM 6 East Conventionals
RM 6 East Perchlorate NA NA
Exposure Point Total 3.E-03 2.E-04 1.E-05 1.E-05 3.E-03 2.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 West Metals
RM 6.5 West Arsenic 8.E-03 8.E-03
RM 6.5 West Lead --
RM 6.5 West Mercury 9.E-05 9.E-05 9.E-05
RM 6.5 West Thallium 2.E-04 2.E-04 2.E-04
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 4.E-05 4.E-05
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene --
RM 6.5 West Benzo(a)pyrene --
RM 6.5 West Benzo(b)fluoranthene --
RM 6.5 West Benzo(k)fluoranthene --
RM 6.5 West Dibenzo(a,h)anthracene --
RM 6.5 West Indeno(1,2,3-cd)pyrene --
RM 6.5 West Naphthalene 2.E-06 2.E-06
RM 6.5 West Total Carcinogenic PAHs --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 2.E-03 2.E-03
RM 6.5 West Total PCB Congeners --
RM 6.5 West Total PCBs, Adjusted 5.E-03 5.E-03
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 1.E-02 1.E-02
RM 6.5 West Total PCB TEQ 1.E-03 1.E-03
RM 6.5 West Total TEQ 1.E-02 1.E-02
RM 6.5 West Pesticides
RM 6.5 West Aldrin 2.E-05 2.E-05
RM 6.5 West Dieldrin 3.E-06 3.E-06
RM 6.5 West Total DDT 6.E-05 6.E-05
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA NA
Exposure Point Total 2.E-04 8.E-03 9.E-05 2.E-06 3.E-04 2.E-03 1.E-02
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 East Metals
RM 6.5 East Arsenic 3.E-03 3.E-03
RM 6.5 East Lead --
RM 6.5 East Mercury 5.E-03 5.E-03 5.E-03
RM 6.5 East Thallium 2.E-02 2.E-02 2.E-02
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 1.E-04 1.E-04
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene --
RM 6.5 East Benzo(a)pyrene --
RM 6.5 East Benzo(b)fluoranthene --
RM 6.5 East Benzo(k)fluoranthene --
RM 6.5 East Dibenzo(a,h)anthracene --
RM 6.5 East Indeno(1,2,3-cd)pyrene --
RM 6.5 East Naphthalene 2.E-06 2.E-06
RM 6.5 East Total Carcinogenic PAHs --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 1.E-02 1.E-02
RM 6.5 East Total PCB Congeners --
RM 6.5 East Total PCBs, Adjusted 3.E-02 3.E-02
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 1.E-02 1.E-02
RM 6.5 East Total PCB TEQ 3.E-03 3.E-03
RM 6.5 East Total TEQ 1.E-02 1.E-02
RM 6.5 East Pesticides
RM 6.5 East Aldrin 3.E-06 3.E-06
RM 6.5 East Dieldrin 1.E-06 1.E-06
RM 6.5 East Total DDT 2.E-05 2.E-05
RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA NA
Exposure Point Total 2.E-02 3.E-03 5.E-03 2.E-06 2.E-02 2.E-02 1.E-02
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 West Metals
RM 7 West Arsenic 3.E-03 3.E-03
RM 7 West Lead --
RM 7 West Mercury 5.E-05 5.E-05 5.E-05
RM 7 West Thallium 2.E-02 2.E-02 2.E-02
RM 7 West Butyltins
RM 7 West Tributyltin ion 6.E-06 6.E-06
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene --
RM 7 West Benzo(a)pyrene --
RM 7 West Benzo(b)fluoranthene --
RM 7 West Benzo(k)fluoranthene --
RM 7 West Dibenzo(a,h)anthracene --
RM 7 West Indeno(1,2,3-cd)pyrene --
RM 7 West Naphthalene 2.E-07 2.E-07
RM 7 West Total Carcinogenic PAHs --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 4.E-06 4.E-06
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 2.E-03 2.E-03
RM 7 West Total PCB Congeners --
RM 7 West Total PCBs, Adjusted 1.E-02 1.E-02
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 1.E+00 1.E+00
RM 7 West Total PCB TEQ 9.E-03 9.E-03
RM 7 West Total TEQ 1.E+00 1.E+00
RM 7 West Pesticides
RM 7 West Aldrin 9.E-04 9.E-04
RM 7 West Dieldrin 1.E-05 1.E-05
RM 7 West Total DDT 2.E-03 2.E-03
RM 7 West Conventionals
RM 7 West Perchlorate 5.E-02 5.E-02
Exposure Point Total 2.E-02 3.E-03 5.E-05 2.E-07 2.E-02 2.E-03 1.E+00 5.E-02
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 East Metals
RM 7 East Arsenic 8.E-03 8.E-03
RM 7 East Lead --
RM 7 East Mercury 3.E-05 3.E-05 3.E-05
RM 7 East Thallium 3.E-02 3.E-02 3.E-02
RM 7 East Butyltins
RM 7 East Tributyltin ion 7.E-04 7.E-04
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene --
RM 7 East Benzo(a)pyrene --
RM 7 East Benzo(b)fluoranthene --
RM 7 East Benzo(k)fluoranthene --
RM 7 East Dibenzo(a,h)anthracene --
RM 7 East Indeno(1,2,3-cd)pyrene --
RM 7 East Naphthalene 7.E-07 7.E-07
RM 7 East Total Carcinogenic PAHs --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 1.E-03 1.E-03
RM 7 East Total PCB Congeners --
RM 7 East Total PCBs, Adjusted 5.E-04 5.E-04
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 7.E-03 7.E-03
RM 7 East Total PCB TEQ 3.E-04 3.E-04
RM 7 East Total TEQ 7.E-03 7.E-03
RM 7 East Pesticides
RM 7 East Aldrin 4.E-06 4.E-06
RM 7 East Dieldrin 6.E-07 6.E-07
RM 7 East Total DDT 3.E-06 3.E-06
RM 7 East Conventionals
RM 7 East Perchlorate NA NA
Exposure Point Total 3.E-02 8.E-03 3.E-05 7.E-07 3.E-02 2.E-03 7.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 West Metals
RM 7.5 West Arsenic 2.E-03 2.E-03
RM 7.5 West Lead --
RM 7.5 West Mercury 6.E-05 6.E-05 6.E-05
RM 7.5 West Thallium 2.E-02 2.E-02 2.E-02
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 9.E-06 9.E-06
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene --
RM 7.5 West Benzo(a)pyrene --
RM 7.5 West Benzo(b)fluoranthene --
RM 7.5 West Benzo(k)fluoranthene --
RM 7.5 West Dibenzo(a,h)anthracene --
RM 7.5 West Indeno(1,2,3-cd)pyrene --
RM 7.5 West Naphthalene 5.E-07 5.E-07
RM 7.5 West Total Carcinogenic PAHs --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 4.E-03 4.E-03
RM 7.5 West Total PCB Congeners --
RM 7.5 West Total PCBs, Adjusted 6.E-04 6.E-04
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 5.E-04 5.E-04
RM 7.5 West Total PCB TEQ 3.E-04 3.E-04
RM 7.5 West Total TEQ 8.E-04 8.E-04
RM 7.5 West Pesticides
RM 7.5 West Aldrin 3.E-06 3.E-06
RM 7.5 West Dieldrin 4.E-06 4.E-06
RM 7.5 West Total DDT 2.E-05 2.E-05
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA NA
Exposure Point Total 2.E-02 2.E-03 6.E-05 5.E-07 2.E-02 4.E-03 8.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 28 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 East Metals
RM 7.5 East Arsenic 2.E-03 2.E-03
RM 7.5 East Lead --
RM 7.5 East Mercury 4.E-05 4.E-05 4.E-05
RM 7.5 East Thallium 2.E-02 2.E-02 2.E-02
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 2.E-04 2.E-04
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene --
RM 7.5 East Benzo(a)pyrene --
RM 7.5 East Benzo(b)fluoranthene --
RM 7.5 East Benzo(k)fluoranthene --
RM 7.5 East Dibenzo(a,h)anthracene --
RM 7.5 East Indeno(1,2,3-cd)pyrene --
RM 7.5 East Naphthalene 2.E-07 2.E-07
RM 7.5 East Total Carcinogenic PAHs --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 4.E-05 4.E-05
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 8.E-04 8.E-04
RM 7.5 East Total PCB Congeners NA
RM 7.5 East Total PCBs, Adjusted NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA NA
RM 7.5 East Total PCB TEQ NA NA
RM 7.5 East Total TEQ NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ND
RM 7.5 East Dieldrin 2.E-06 2.E-06
RM 7.5 East Total DDT 1.E-06 1.E-06
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA NA
Exposure Point Total 2.E-02 2.E-03 4.E-05 2.E-07 2.E-02 1.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 West Metals
RM 8 West Arsenic 5.E-03 5.E-03
RM 8 West Lead --
RM 8 West Mercury 1.E-04 1.E-04 1.E-04
RM 8 West Thallium 2.E-02 2.E-02 2.E-02
RM 8 West Butyltins
RM 8 West Tributyltin ion 2.E-05 2.E-05
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene --
RM 8 West Benzo(a)pyrene --
RM 8 West Benzo(b)fluoranthene --
RM 8 West Benzo(k)fluoranthene --
RM 8 West Dibenzo(a,h)anthracene --
RM 8 West Indeno(1,2,3-cd)pyrene --
RM 8 West Naphthalene 1.E-06 1.E-06
RM 8 West Total Carcinogenic PAHs --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 5.E-03 5.E-03
RM 8 West Total PCB Congeners --
RM 8 West Total PCBs, Adjusted 2.E-03 2.E-03
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 7.E-05 7.E-05
RM 8 West Total PCB TEQ 2.E-03 2.E-03
RM 8 West Total TEQ 2.E-03 2.E-03
RM 8 West Pesticides
RM 8 West Aldrin 1.E-06 1.E-06
RM 8 West Dieldrin 3.E-05 3.E-05
RM 8 West Total DDT 7.E-06 7.E-06
RM 8 West Conventionals
RM 8 West Perchlorate NA NA
Exposure Point Total 2.E-02 5.E-03 1.E-04 1.E-06 2.E-02 6.E-03 2.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 East Metals
RM 8 East Arsenic 5.E-03 5.E-03
RM 8 East Lead --
RM 8 East Mercury 9.E-05 9.E-05 9.E-05
RM 8 East Thallium 2.E-02 2.E-02 2.E-02
RM 8 East Butyltins
RM 8 East Tributyltin ion 5.E-03 5.E-03
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene --
RM 8 East Benzo(a)pyrene --
RM 8 East Benzo(b)fluoranthene --
RM 8 East Benzo(k)fluoranthene --
RM 8 East Dibenzo(a,h)anthracene --
RM 8 East Indeno(1,2,3-cd)pyrene --
RM 8 East Naphthalene 4.E-07 4.E-07
RM 8 East Total Carcinogenic PAHs --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 8.E-03 8.E-03
RM 8 East Total PCB Congeners --
RM 8 East Total PCBs, Adjusted 1.E-02 1.E-02
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 8 East Total PCB TEQ 6.E-03 6.E-03
RM 8 East Total TEQ 6.E-03 6.E-03
RM 8 East Pesticides
RM 8 East Aldrin 4.E-06 4.E-06
RM 8 East Dieldrin 2.E-05 2.E-05
RM 8 East Total DDT 2.E-05 2.E-05
RM 8 East Conventionals
RM 8 East Perchlorate NA NA
Exposure Point Total 2.E-02 5.E-03 9.E-05 4.E-07 2.E-02 1.E-02 6.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 SIL Metals
RM 8 SIL Arsenic 3.E-03 3.E-03
RM 8 SIL Lead --
RM 8 SIL Mercury 6.E-05 6.E-05 6.E-05
RM 8 SIL Thallium 2.E-02 2.E-02 2.E-02
RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 1.E-02 1.E-02
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene --
RM 8 SIL Benzo(a)pyrene --
RM 8 SIL Benzo(b)fluoranthene --
RM 8 SIL Benzo(k)fluoranthene --
RM 8 SIL Dibenzo(a,h)anthracene --
RM 8 SIL Indeno(1,2,3-cd)pyrene --
RM 8 SIL Naphthalene 5.E-07 5.E-07
RM 8 SIL Total Carcinogenic PAHs --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 4.E-04 4.E-04
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 9.E-03 9.E-03
RM 8 SIL Total PCB Congeners --
RM 8 SIL Total PCBs, Adjusted 8.E-02 8.E-02
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 4.E-03 4.E-03
RM 8 SIL Total PCB TEQ 2.E-02 2.E-02
RM 8 SIL Total TEQ 2.E-02 2.E-02
RM 8 SIL Pesticides
RM 8 SIL Aldrin 3.E-06 3.E-06
RM 8 SIL Dieldrin 8.E-06 8.E-06
RM 8 SIL Total DDT 4.E-06 4.E-06
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA NA
Exposure Point Total 2.E-02 3.E-03 6.E-05 5.E-07 2.E-02 2.E-02 2.E-02
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 West Metals
RM 8.5 West Arsenic 7.E-03 7.E-03
RM 8.5 West Lead --
RM 8.5 West Mercury 2.E-04 2.E-04 2.E-04
RM 8.5 West Thallium 2.E-02 2.E-02 2.E-02
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 2.E-05 2.E-05
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene --
RM 8.5 West Benzo(a)pyrene --
RM 8.5 West Benzo(b)fluoranthene --
RM 8.5 West Benzo(k)fluoranthene --
RM 8.5 West Dibenzo(a,h)anthracene --
RM 8.5 West Indeno(1,2,3-cd)pyrene --
RM 8.5 West Naphthalene 6.E-07 6.E-07
RM 8.5 West Total Carcinogenic PAHs --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 1.E-01 1.E-01
RM 8.5 West Total PCB Congeners --
RM 8.5 West Total PCBs, Adjusted 4.E-01 4.E-01
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 3.E-03 3.E-03
RM 8.5 West Total PCB TEQ 5.E-02 5.E-02
RM 8.5 West Total TEQ 6.E-02 6.E-02
RM 8.5 West Pesticides
RM 8.5 West Aldrin 3.E-04 3.E-04
RM 8.5 West Dieldrin 2.E-04 2.E-04
RM 8.5 West Total DDT 6.E-06 6.E-06
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA NA
Exposure Point Total 2.E-02 7.E-03 2.E-04 6.E-07 2.E-02 1.E-01 6.E-02
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 East Metals
RM 8.5 East Arsenic 5.E-03 5.E-03
RM 8.5 East Lead --
RM 8.5 East Mercury 8.E-05 8.E-05 8.E-05
RM 8.5 East Thallium 2.E-02 2.E-02 2.E-02
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 3.E-05 3.E-05
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene --
RM 8.5 East Benzo(a)pyrene --
RM 8.5 East Benzo(b)fluoranthene --
RM 8.5 East Benzo(k)fluoranthene --
RM 8.5 East Dibenzo(a,h)anthracene --
RM 8.5 East Indeno(1,2,3-cd)pyrene --
RM 8.5 East Naphthalene 2.E-06 2.E-06
RM 8.5 East Total Carcinogenic PAHs --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 1.E-03 1.E-03
RM 8.5 East Total PCB Congeners --
RM 8.5 East Total PCBs, Adjusted 8.E-04 8.E-04
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 8.5 East Total PCB TEQ 2.E-04 2.E-04
RM 8.5 East Total TEQ 4.E-04 4.E-04
RM 8.5 East Pesticides
RM 8.5 East Aldrin 4.E-07 4.E-07
RM 8.5 East Dieldrin 2.E-06 2.E-06
RM 8.5 East Total DDT 8.E-07 8.E-07
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA NA
Exposure Point Total 2.E-02 5.E-03 8.E-05 2.E-06 2.E-02 1.E-03 4.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 West Metals
RM 9 West Arsenic 3.E-03 3.E-03
RM 9 West Lead --
RM 9 West Mercury 1.E-04 1.E-04 1.E-04
RM 9 West Thallium 3.E-02 3.E-02 3.E-02
RM 9 West Butyltins
RM 9 West Tributyltin ion 2.E-05 2.E-05
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene --
RM 9 West Benzo(a)pyrene --
RM 9 West Benzo(b)fluoranthene --
RM 9 West Benzo(k)fluoranthene --
RM 9 West Dibenzo(a,h)anthracene --
RM 9 West Indeno(1,2,3-cd)pyrene --
RM 9 West Naphthalene 4.E-07 4.E-07
RM 9 West Total Carcinogenic PAHs --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 6.E-06 6.E-06
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 2.E-02 2.E-02
RM 9 West Total PCB Congeners --
RM 9 West Total PCBs, Adjusted 3.E-02 3.E-02
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 1.E-03 1.E-03
RM 9 West Total PCB TEQ 1.E-02 1.E-02
RM 9 West Total TEQ 1.E-02 1.E-02
RM 9 West Pesticides
RM 9 West Aldrin 1.E-05 1.E-05
RM 9 West Dieldrin 3.E-06 3.E-06
RM 9 West Total DDT 3.E-06 3.E-06
RM 9 West Conventionals
RM 9 West Perchlorate NA NA
Exposure Point Total 3.E-02 3.E-03 1.E-04 4.E-07 3.E-02 2.E-02 1.E-02
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 East Metals
RM 9 East Arsenic 3.E-03 3.E-03
RM 9 East Lead --
RM 9 East Mercury 3.E-05 3.E-05 3.E-05
RM 9 East Thallium NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene --
RM 9 East Benzo(a)pyrene --
RM 9 East Benzo(b)fluoranthene --
RM 9 East Benzo(k)fluoranthene --
RM 9 East Dibenzo(a,h)anthracene --
RM 9 East Indeno(1,2,3-cd)pyrene --
RM 9 East Naphthalene 1.E-07 1.E-07
RM 9 East Total Carcinogenic PAHs --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 2.E-03 2.E-03
RM 9 East Total PCB Congeners --
RM 9 East Total PCBs, Adjusted 2.E-03 2.E-03
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 9 East Total PCB TEQ 2.E-04 2.E-04
RM 9 East Total TEQ 3.E-04 3.E-04
RM 9 East Pesticides
RM 9 East Aldrin ND ND
RM 9 East Dieldrin 1.E-06 1.E-06
RM 9 East Total DDT 7.E-07 7.E-07
RM 9 East Conventionals
RM 9 East Perchlorate NA NA
Exposure Point Total 3.E-03 3.E-05 1.E-07 2.E-05 2.E-03 3.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 West Metals
RM 9.5 West Arsenic 3.E-03 3.E-03
RM 9.5 West Lead --
RM 9.5 West Mercury 3.E-05 3.E-05 3.E-05
RM 9.5 West Thallium 2.E-04 2.E-04 2.E-04
RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 9.E-06 9.E-06
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene --
RM 9.5 West Benzo(a)pyrene --
RM 9.5 West Benzo(b)fluoranthene --
RM 9.5 West Benzo(k)fluoranthene --
RM 9.5 West Dibenzo(a,h)anthracene --
RM 9.5 West Indeno(1,2,3-cd)pyrene --
RM 9.5 West Naphthalene 3.E-06 3.E-06
RM 9.5 West Total Carcinogenic PAHs --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 3.E-05 3.E-05
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 5.E-03 5.E-03
RM 9.5 West Total PCB Congeners --
RM 9.5 West Total PCBs, Adjusted 8.E-03 8.E-03
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 3.E-03 3.E-03
RM 9.5 West Total PCB TEQ 2.E-03 2.E-03
RM 9.5 West Total TEQ 4.E-03 4.E-03
RM 9.5 West Pesticides
RM 9.5 West Aldrin 3.E-05 3.E-05
RM 9.5 West Dieldrin 3.E-05 3.E-05
RM 9.5 West Total DDT 2.E-06 2.E-06
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-03 3.E-05 3.E-06 3.E-04 5.E-03 4.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 East Metals
RM 9.5 East Arsenic 2.E-03 2.E-03
RM 9.5 East Lead --
RM 9.5 East Mercury 5.E-05 5.E-05 5.E-05
RM 9.5 East Thallium 2.E-04 2.E-04 2.E-04
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 3.E-06 3.E-06
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene --
RM 9.5 East Benzo(a)pyrene --
RM 9.5 East Benzo(b)fluoranthene --
RM 9.5 East Benzo(k)fluoranthene --
RM 9.5 East Dibenzo(a,h)anthracene --
RM 9.5 East Indeno(1,2,3-cd)pyrene --
RM 9.5 East Naphthalene 8.E-08 8.E-08
RM 9.5 East Total Carcinogenic PAHs --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 4.E-06 4.E-06
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 1.E-03 1.E-03
RM 9.5 East Total PCB Congeners --
RM 9.5 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 9.5 East Total PCB TEQ 1.E-04 1.E-04
RM 9.5 East Total TEQ 3.E-04 3.E-04
RM 9.5 East Pesticides
RM 9.5 East Aldrin 4.E-06 4.E-06
RM 9.5 East Dieldrin 2.E-07 2.E-07
RM 9.5 East Total DDT 5.E-07 5.E-07
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA NA
Exposure Point Total 2.E-04 2.E-03 5.E-05 8.E-08 2.E-04 1.E-03 3.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 West Metals
RM 10 West Arsenic 2.E-02 2.E-02
RM 10 West Lead --
RM 10 West Mercury 5.E-05 5.E-05 5.E-05
RM 10 West Thallium 2.E-04 2.E-04 2.E-04
RM 10 West Butyltins
RM 10 West Tributyltin ion 3.E-06 3.E-06
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene --
RM 10 West Benzo(a)pyrene --
RM 10 West Benzo(b)fluoranthene --
RM 10 West Benzo(k)fluoranthene --
RM 10 West Dibenzo(a,h)anthracene --
RM 10 West Indeno(1,2,3-cd)pyrene --
RM 10 West Naphthalene 9.E-07 9.E-07
RM 10 West Total Carcinogenic PAHs --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 8.E-03 8.E-03
RM 10 West Total PCB Congeners --
RM 10 West Total PCBs, Adjusted 6.E-03 6.E-03
RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 2.E-03 2.E-03
RM 10 West Total PCB TEQ 1.E-03 1.E-03
RM 10 West Total TEQ 3.E-03 3.E-03
RM 10 West Pesticides
RM 10 West Aldrin 5.E-06 5.E-06
RM 10 West Dieldrin ND ND
RM 10 West Total DDT 2.E-06 2.E-06
RM 10 West Conventionals
RM 10 West Perchlorate NA NA
Exposure Point Total 2.E-04 2.E-02 5.E-05 9.E-07 2.E-04 8.E-03 3.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 East Metals
RM 10 East Arsenic 2.E-03 2.E-03
RM 10 East Lead --
RM 10 East Mercury 4.E-05 4.E-05 4.E-05
RM 10 East Thallium NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene --
RM 10 East Benzo(a)pyrene --
RM 10 East Benzo(b)fluoranthene --
RM 10 East Benzo(k)fluoranthene --
RM 10 East Dibenzo(a,h)anthracene --
RM 10 East Indeno(1,2,3-cd)pyrene --
RM 10 East Naphthalene 4.E-07 4.E-07
RM 10 East Total Carcinogenic PAHs --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 8.E-04 8.E-04
RM 10 East Total PCB Congeners --
RM 10 East Total PCBs, Adjusted 6.E-04 6.E-04
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 9.E-05 9.E-05
RM 10 East Total PCB TEQ 3.E-04 3.E-04
RM 10 East Total TEQ 4.E-04 4.E-04
RM 10 East Pesticides
RM 10 East Aldrin 8.E-07 8.E-07
RM 10 East Dieldrin 5.E-07 5.E-07
RM 10 East Total DDT 3.E-07 3.E-07
RM 10 East Conventionals
RM 10 East Perchlorate NA NA
Exposure Point Total 2.E-03 4.E-05 4.E-07 4.E-06 9.E-04 4.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 West Metals
RM 10.5 West Arsenic 3.E-03 3.E-03
RM 10.5 West Lead --
RM 10.5 West Mercury 3.E-05 3.E-05 3.E-05
RM 10.5 West Thallium NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene --
RM 10.5 West Benzo(a)pyrene --
RM 10.5 West Benzo(b)fluoranthene --
RM 10.5 West Benzo(k)fluoranthene --
RM 10.5 West Dibenzo(a,h)anthracene --
RM 10.5 West Indeno(1,2,3-cd)pyrene --
RM 10.5 West Naphthalene 4.E-06 4.E-06
RM 10.5 West Total Carcinogenic PAHs --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 7.E-04 7.E-04
RM 10.5 West Total PCB Congeners --
RM 10.5 West Total PCBs, Adjusted 5.E-04 5.E-04
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA NA
RM 10.5 West Total PCB TEQ 2.E-04 2.E-04
RM 10.5 West Total TEQ 2.E-04 2.E-04
RM 10.5 West Pesticides
RM 10.5 West Aldrin 9.E-06 9.E-06
RM 10.5 West Dieldrin ND ND
RM 10.5 West Total DDT 9.E-07 9.E-07
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA NA
Exposure Point Total 3.E-03 3.E-05 4.E-06 1.E-05 7.E-04 2.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 East Metals
RM 10.5 East Arsenic 2.E-03 2.E-03
RM 10.5 East Lead --
RM 10.5 East Mercury 3.E-05 3.E-05 3.E-05
RM 10.5 East Thallium NA NA NA
RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene --
RM 10.5 East Benzo(a)pyrene --
RM 10.5 East Benzo(b)fluoranthene --
RM 10.5 East Benzo(k)fluoranthene --
RM 10.5 East Dibenzo(a,h)anthracene --
RM 10.5 East Indeno(1,2,3-cd)pyrene --
RM 10.5 East Naphthalene 8.E-08 8.E-08
RM 10.5 East Total Carcinogenic PAHs --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 3.E-03 3.E-03
RM 10.5 East Total PCB Congeners --
RM 10.5 East Total PCBs, Adjusted 7.E-04 7.E-04
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA NA
RM 10.5 East Total PCB TEQ 1.E-04 1.E-04
RM 10.5 East Total TEQ 1.E-04 1.E-04
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ND
RM 10.5 East Dieldrin ND ND
RM 10.5 East Total DDT 4.E-06 4.E-06
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA NA
Exposure Point Total 2.E-03 3.E-05 8.E-08 6.E-06 3.E-03 1.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 West Metals
RM 11 West Arsenic 2.E-03 2.E-03
RM 11 West Lead --
RM 11 West Mercury 3.E-05 3.E-05 3.E-05
RM 11 West Thallium NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene --
RM 11 West Benzo(a)pyrene --
RM 11 West Benzo(b)fluoranthene --
RM 11 West Benzo(k)fluoranthene --
RM 11 West Dibenzo(a,h)anthracene --
RM 11 West Indeno(1,2,3-cd)pyrene --
RM 11 West Naphthalene 5.E-06 5.E-06
RM 11 West Total Carcinogenic PAHs --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 6.E-04 6.E-04
RM 11 West Total PCB Congeners NA
RM 11 West Total PCBs, Adjusted NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA NA
RM 11 West Total PCB TEQ NA NA
RM 11 West Total TEQ NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ND
RM 11 West Dieldrin 1.E-05 1.E-05
RM 11 West Total DDT 7.E-07 7.E-07
RM 11 West Conventionals
RM 11 West Perchlorate NA NA
Exposure Point Total 2.E-03 3.E-05 5.E-06 3.E-05 6.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 East Metals
RM 11 East Arsenic 2.E-03 2.E-03
RM 11 East Lead --
RM 11 East Mercury 5.E-05 5.E-05 5.E-05
RM 11 East Thallium 1.E-04 1.E-04 1.E-04
RM 11 East Butyltins
RM 11 East Tributyltin ion 5.E-06 5.E-06
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene --
RM 11 East Benzo(a)pyrene --
RM 11 East Benzo(b)fluoranthene --
RM 11 East Benzo(k)fluoranthene --
RM 11 East Dibenzo(a,h)anthracene --
RM 11 East Indeno(1,2,3-cd)pyrene --
RM 11 East Naphthalene 5.E-07 5.E-07
RM 11 East Total Carcinogenic PAHs --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 7.E-02 7.E-02
RM 11 East Total PCB Congeners --
RM 11 East Total PCBs, Adjusted 1.E-01 1.E-01
RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 5.E-04 5.E-04
RM 11 East Total PCB TEQ 1.E-02 1.E-02
RM 11 East Total TEQ 1.E-02 1.E-02
RM 11 East Pesticides
RM 11 East Aldrin ND ND
RM 11 East Dieldrin ND ND
RM 11 East Total DDT 1.E-04 1.E-04
RM 11 East Conventionals
RM 11 East Perchlorate NA NA
Exposure Point Total 1.E-04 2.E-03 5.E-05 5.E-07 3.E-04 7.E-02 1.E-02
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11.5 West Metals
RM 11.5 West Arsenic 2.E-03 2.E-03
RM 11.5 West Lead --
RM 11.5 West Mercury 1.E-05 1.E-05 1.E-05
RM 11.5 West Thallium 1.E-04 1.E-04 1.E-04
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene --
RM 11.5 West Benzo(a)pyrene --
RM 11.5 West Benzo(b)fluoranthene --
RM 11.5 West Benzo(k)fluoranthene --
RM 11.5 West Dibenzo(a,h)anthracene --
RM 11.5 West Indeno(1,2,3-cd)pyrene --
RM 11.5 West Naphthalene 1.E-07 1.E-07
RM 11.5 West Total Carcinogenic PAHs --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 7.E-06 7.E-06
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 4.E-04 4.E-04
RM 11.5 West Total PCB Congeners --
RM 11.5 West Total PCBs, Adjusted 1.E-03 1.E-03
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 11.5 West Total PCB TEQ 1.E-04 1.E-04
RM 11.5 West Total TEQ 1.E-04 1.E-04
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ND
RM 11.5 West Dieldrin 5.E-07 5.E-07
RM 11.5 West Total DDT 7.E-07 7.E-07
RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA NA
Exposure Point Total 1.E-04 2.E-03 1.E-05 1.E-07 1.E-04 4.E-04 1.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 West Metals
RM 12 West Arsenic 2.E-03 2.E-03
RM 12 West Lead --
RM 12 West Mercury 3.E-04 3.E-04 3.E-04
RM 12 West Thallium 2.E-04 2.E-04 2.E-04
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene --
RM 12 West Benzo(a)pyrene --
RM 12 West Benzo(b)fluoranthene --
RM 12 West Benzo(k)fluoranthene --
RM 12 West Dibenzo(a,h)anthracene --
RM 12 West Indeno(1,2,3-cd)pyrene --
RM 12 West Naphthalene 2.E-06 2.E-06
RM 12 West Total Carcinogenic PAHs --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 2.E-03 2.E-03
RM 12 West Total PCB Congeners --
RM 12 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 12 West Total PCB TEQ 2.E-04 2.E-04
RM 12 West Total TEQ 2.E-04 2.E-04
RM 12 West Pesticides
RM 12 West Aldrin 6.E-06 6.E-06
RM 12 West Dieldrin ND ND
RM 12 West Total DDT 3.E-06 3.E-06
RM 12 West Conventionals
RM 12 West Perchlorate NA NA
Exposure Point Total 2.E-04 2.E-03 3.E-04 2.E-06 2.E-04 2.E-03 2.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 East Metals
RM 12 East Arsenic 2.E-03 2.E-03
RM 12 East Lead --
RM 12 East Mercury 3.E-05 3.E-05 3.E-05
RM 12 East Thallium 2.E-04 2.E-04 2.E-04
RM 12 East Butyltins
RM 12 East Tributyltin ion 4.E-06 4.E-06
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene --
RM 12 East Benzo(a)pyrene --
RM 12 East Benzo(b)fluoranthene --
RM 12 East Benzo(k)fluoranthene --
RM 12 East Dibenzo(a,h)anthracene --
RM 12 East Indeno(1,2,3-cd)pyrene --
RM 12 East Naphthalene 7.E-07 7.E-07
RM 12 East Total Carcinogenic PAHs --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 3.E-04 3.E-04
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 3.E-03 3.E-03
RM 12 East Total PCB Congeners --
RM 12 East Total PCBs, Adjusted 2.E-02 2.E-02
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 12 East Total PCB TEQ 2.E-03 2.E-03
RM 12 East Total TEQ 2.E-03 2.E-03
RM 12 East Pesticides
RM 12 East Aldrin ND ND
RM 12 East Dieldrin ND ND
RM 12 East Total DDT 3.E-06 3.E-06
RM 12 East Conventionals
RM 12 East Perchlorate NA NA
Exposure Point Total 2.E-04 2.E-03 3.E-05 7.E-07 4.E-04 3.E-03 2.E-03
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Widec Metals
Study Area Wided Arsenic 3.E-03 3.E-03
Study Area Wided Lead --
Study Area Wided Mercury 1.E-04 1.E-04 1.E-04
Study Area Wided Thallium 2.E-02 2.E-02 2.E-02
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 2.E-03 2.E-03
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene --
Study Area Wided Benzo(a)pyrene --
Study Area Wided Benzo(b)fluoranthene --
Study Area Wided Benzo(k)fluoranthene --
Study Area Wided Dibenzo(a,h)anthracene --
Study Area Wided Indeno(1,2,3-cd)pyrene --
Study Area Wided Naphthalene 2.E-05 2.E-05
Study Area Wided Total Carcinogenic PAHs --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 4.E-05 4.E-05
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 6.E-03 6.E-03
Study Area Wided Total PCB Congeners --
Study Area Wided Total PCBs, Adjusted 2.E-02 2.E-02
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 8.E-02 8.E-02
Study Area Wided Total PCB TEQ 5.E-03 5.E-03
Study Area Wided Total TEQ 9.E-02 9.E-02
Study Area Wided Pesticides
Study Area Wided Aldrin 5.E-05 5.E-05
Study Area Wided Dieldrin 2.E-05 2.E-05
Study Area Wided Total DDT 1.E-04 1.E-04
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TABLE 5-36.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Wided Conventionals
Study Area Wided Perchlorate 5.E-02 5.E-02
Exposure Point Total 2.E-02 3.E-03 1.E-04 2.E-05 2.E-02 8.E-03 9.E-02 5.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB Aroclor data.
c Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable.
HI = Hazard Index.
HQ = Hazard Quotient.
MC = Multnomah Channel.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAH = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
SIL = Swan Island Lagoon
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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RM 1 West Metals
RM 1 West Arsenic 4.E-04 4.E-04
RM 1 West Lead --
RM 1 West Mercury 5.E-06 5.E-06 5.E-06
RM 1 West Thallium 5.E-05 5.E-05 5.E-05
RM 1 West Butyltins
RM 1 West Tributyltin ion 1.E-07 1.E-07
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene --
RM 1 West Benzo(a)pyrene --
RM 1 West Benzo(b)fluoranthene --
RM 1 West Benzo(k)fluoranthene --
RM 1 West Dibenzo(a,h)anthracene --
RM 1 West Indeno(1,2,3-cd)pyrene --
RM 1 West Naphthalene 3.E-08 3.E-08
RM 1 West Total Carcinogenic PAHs --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 3.E-05 3.E-05
RM 1 West Total PCB Congeners --
RM 1 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 1 West Total PCB TEQ 1.E-05 1.E-05
RM 1 West Total TEQ 4.E-05 4.E-05
RM 1 West Pesticides
RM 1 West Aldrin 2.E-07 2.E-07
RM 1 West Dieldrin ND ND
RM 1 West Total DDT 1.E-07 1.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA NA
Exposure Point Totalb 5.E-05 4.E-04 5.E-06 3.E-08 5.E-05 3.E-05 4.E-05

Endpoint-specific Hazard Indices
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1 East Metals
RM 1 East Arsenic 4.E-04 4.E-04
RM 1 East Lead --
RM 1 East Mercury 1.E-04 1.E-04 1.E-04
RM 1 East Thallium ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.E-07 1.E-07
RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene --
RM 1 East Benzo(a)pyrene --
RM 1 East Benzo(b)fluoranthene --
RM 1 East Benzo(k)fluoranthene --
RM 1 East Dibenzo(a,h)anthracene --
RM 1 East Indeno(1,2,3-cd)pyrene --
RM 1 East Naphthalene 2.E-08 2.E-08
RM 1 East Total Carcinogenic PAHs --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 2.E-04 2.E-04
RM 1 East Total PCB Congeners --
RM 1 East Total PCBs, Adjusted 6.E-06 6.E-06
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 1 East Total PCB TEQ 1.E-05 1.E-05
RM 1 East Total TEQ 3.E-05 3.E-05
RM 1 East Pesticides
RM 1 East Aldrin ND ND
RM 1 East Dieldrin ND ND
RM 1 East Total DDT 1.E-07 1.E-07
RM 1 East Conventionals
RM 1 East Perchlorate NA NA
Exposure Point Total 4.E-04 1.E-04 2.E-08 2.E-07 4.E-04 3.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 West Metals
RM 1.5 West Arsenic 4.E-04 4.E-04
RM 1.5 West Lead --
RM 1.5 West Mercury 4.E-06 4.E-06 4.E-06
RM 1.5 West Thallium NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene --
RM 1.5 West Benzo(a)pyrene --
RM 1.5 West Benzo(b)fluoranthene --
RM 1.5 West Benzo(k)fluoranthene --
RM 1.5 West Dibenzo(a,h)anthracene --
RM 1.5 West Indeno(1,2,3-cd)pyrene --
RM 1.5 West Naphthalene 1.E-08 1.E-08
RM 1.5 West Total Carcinogenic PAHs --
RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 3.E-05 3.E-05
RM 1.5 West Total PCB Congeners NA
RM 1.5 West Total PCBs, Adjusted NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 3.E-06 3.E-06
RM 1.5 West Total PCB TEQ NA NA
RM 1.5 West Total TEQ 3.E-06 3.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ND
RM 1.5 West Dieldrin ND ND
RM 1.5 West Total DDT 5.E-08 5.E-08
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA NA
Exposure Point Total 4.E-04 4.E-06 1.E-08 5.E-08 3.E-05 3.E-06
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 East Metals
RM 1.5 East Arsenic 4.E-04 4.E-04
RM 1.5 East Lead --
RM 1.5 East Mercury 5.E-06 5.E-06 5.E-06
RM 1.5 East Thallium 3.E-05 3.E-05 3.E-05
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 5.E-08 5.E-08
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene --
RM 1.5 East Benzo(a)pyrene --
RM 1.5 East Benzo(b)fluoranthene --
RM 1.5 East Benzo(k)fluoranthene --
RM 1.5 East Dibenzo(a,h)anthracene --
RM 1.5 East Indeno(1,2,3-cd)pyrene --
RM 1.5 East Naphthalene 2.E-07 2.E-07
RM 1.5 East Total Carcinogenic PAHs --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 5.E-05 5.E-05
RM 1.5 East Total PCB Congeners --
RM 1.5 East Total PCBs, Adjusted 7.E-06 7.E-06
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 1.5 East Total PCB TEQ 5.E-06 5.E-06
RM 1.5 East Total TEQ 2.E-05 2.E-05
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ND
RM 1.5 East Dieldrin 5.E-08 5.E-08
RM 1.5 East Total DDT 4.E-07 4.E-07
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA NA
Exposure Point Total 3.E-05 4.E-04 5.E-06 2.E-07 3.E-05 5.E-05 2.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 4 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 West Metals
RM 2 West Arsenic 3.E-04 3.E-04
RM 2 West Lead --
RM 2 West Mercury 5.E-06 5.E-06 5.E-06
RM 2 West Thallium 5.E-05 5.E-05 5.E-05
RM 2 West Butyltins
RM 2 West Tributyltin ion 3.E-07 3.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene --
RM 2 West Benzo(a)pyrene --
RM 2 West Benzo(b)fluoranthene --
RM 2 West Benzo(k)fluoranthene --
RM 2 West Dibenzo(a,h)anthracene --
RM 2 West Indeno(1,2,3-cd)pyrene --
RM 2 West Naphthalene 2.E-08 2.E-08
RM 2 West Total Carcinogenic PAHs --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 7.E-08 7.E-08
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 3.E-05 3.E-05
RM 2 West Total PCB Congeners --
RM 2 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 2 West Total PCB TEQ 1.E-05 1.E-05
RM 2 West Total TEQ 4.E-05 4.E-05
RM 2 West Pesticides
RM 2 West Aldrin 1.E-07 1.E-07
RM 2 West Dieldrin 9.E-08 9.E-08
RM 2 West Total DDT 8.E-08 8.E-08
RM 2 West Conventionals
RM 2 West Perchlorate NA NA
Exposure Point Total 5.E-05 3.E-04 5.E-06 2.E-08 5.E-05 3.E-05 4.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 East Metals
RM 2 East Arsenic 4.E-04 4.E-04
RM 2 East Lead --
RM 2 East Mercury 7.E-06 7.E-06 7.E-06
RM 2 East Thallium NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 3.E-07 3.E-07
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene --
RM 2 East Benzo(a)pyrene --
RM 2 East Benzo(b)fluoranthene --
RM 2 East Benzo(k)fluoranthene --
RM 2 East Dibenzo(a,h)anthracene --
RM 2 East Indeno(1,2,3-cd)pyrene --
RM 2 East Naphthalene 3.E-08 3.E-08
RM 2 East Total Carcinogenic PAHs --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 1.E-03 1.E-03
RM 2 East Total PCB Congeners --
RM 2 East Total PCBs, Adjusted 2.E-03 2.E-03
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 2 East Total PCB TEQ 6.E-04 6.E-04
RM 2 East Total TEQ 6.E-04 6.E-04
RM 2 East Pesticides
RM 2 East Aldrin 6.E-07 6.E-07
RM 2 East Dieldrin 5.E-07 5.E-07
RM 2 East Total DDT 2.E-07 2.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA NA
Exposure Point Total 4.E-04 7.E-06 3.E-08 1.E-06 1.E-03 6.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 West Metals
RM 2.5 West Arsenic 4.E-04 4.E-04
RM 2.5 West Lead --
RM 2.5 West Mercury 5.E-06 5.E-06 5.E-06
RM 2.5 West Thallium NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 3.E-07 3.E-07
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene --
RM 2.5 West Benzo(a)pyrene --
RM 2.5 West Benzo(b)fluoranthene --
RM 2.5 West Benzo(k)fluoranthene --
RM 2.5 West Dibenzo(a,h)anthracene --
RM 2.5 West Indeno(1,2,3-cd)pyrene --
RM 2.5 West Naphthalene 9.E-08 9.E-08
RM 2.5 West Total Carcinogenic PAHs --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 3.E-08 3.E-08
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 2.E-05 2.E-05
RM 2.5 West Total PCB Congeners --
RM 2.5 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 8.E-06 8.E-06
RM 2.5 West Total PCB TEQ 9.E-06 9.E-06
RM 2.5 West Total TEQ 2.E-05 2.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 1.E-07 1.E-07
RM 2.5 West Dieldrin 1.E-07 1.E-07
RM 2.5 West Total DDT 9.E-08 9.E-08
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA NA
Exposure Point Total 4.E-04 5.E-06 9.E-08 3.E-07 3.E-05 2.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 East Metals
RM 2.5 East Arsenic 4.E-04 4.E-04
RM 2.5 East Lead --
RM 2.5 East Mercury 6.E-06 6.E-06 6.E-06
RM 2.5 East Thallium NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene --
RM 2.5 East Benzo(a)pyrene --
RM 2.5 East Benzo(b)fluoranthene --
RM 2.5 East Benzo(k)fluoranthene --
RM 2.5 East Dibenzo(a,h)anthracene --
RM 2.5 East Indeno(1,2,3-cd)pyrene --
RM 2.5 East Naphthalene 1.E-07 1.E-07
RM 2.5 East Total Carcinogenic PAHs --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 1.E-04 1.E-04
RM 2.5 East Total PCB Congeners --
RM 2.5 East Total PCBs, Adjusted 1.E-04 1.E-04
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 2.5 East Total PCB TEQ 6.E-05 6.E-05
RM 2.5 East Total TEQ 8.E-05 8.E-05
RM 2.5 East Pesticides
RM 2.5 East Aldrin 7.E-07 7.E-07
RM 2.5 East Dieldrin 1.E-07 1.E-07
RM 2.5 East Total DDT 1.E-07 1.E-07
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA NA
Exposure Point Total 4.E-04 6.E-06 1.E-07 1.E-06 1.E-04 8.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 MC Metals
RM 2.5 MC Arsenic 4.E-04 4.E-04
RM 2.5 MC Lead --
RM 2.5 MC Mercury 7.E-06 7.E-06 7.E-06
RM 2.5 MC Thallium NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene --
RM 2.5 MC Benzo(a)pyrene --
RM 2.5 MC Benzo(b)fluoranthene --
RM 2.5 MC Benzo(k)fluoranthene --
RM 2.5 MC Dibenzo(a,h)anthracene --
RM 2.5 MC Indeno(1,2,3-cd)pyrene --
RM 2.5 MC Naphthalene 1.E-07 1.E-07
RM 2.5 MC Total Carcinogenic PAHs --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 6.E-05 6.E-05
RM 2.5 MC Total PCB Congeners NA
RM 2.5 MC Total PCBs, Adjusted NA NA
RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA NA
RM 2.5 MC Total PCB TEQ NA NA
RM 2.5 MC Total TEQ NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 3.E-07 3.E-07
RM 2.5 MC Dieldrin 2.E-07 2.E-07
RM 2.5 MC Total DDT 2.E-07 2.E-07
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA NA
Exposure Point Total 4.E-04 7.E-06 1.E-07 8.E-07 6.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 West Metals
RM 3 West Arsenic 4.E-04 4.E-04
RM 3 West Lead --
RM 3 West Mercury 7.E-06 7.E-06 7.E-06
RM 3 West Thallium 6.E-03 6.E-03 6.E-03
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.E-06 1.E-06
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene --
RM 3 West Benzo(a)pyrene --
RM 3 West Benzo(b)fluoranthene --
RM 3 West Benzo(k)fluoranthene --
RM 3 West Dibenzo(a,h)anthracene --
RM 3 West Indeno(1,2,3-cd)pyrene --
RM 3 West Naphthalene 2.E-07 2.E-07
RM 3 West Total Carcinogenic PAHs --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 3.E-05 3.E-05
RM 3 West Total PCB Congeners --
RM 3 West Total PCBs, Adjusted 3.E-05 3.E-05
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 3 West Total PCB TEQ 2.E-05 2.E-05
RM 3 West Total TEQ 4.E-05 4.E-05
RM 3 West Pesticides
RM 3 West Aldrin 5.E-07 5.E-07
RM 3 West Dieldrin 2.E-07 2.E-07
RM 3 West Total DDT 2.E-06 2.E-06
RM 3 West Conventionals
RM 3 West Perchlorate NA NA
Exposure Point Total 6.E-03 4.E-04 7.E-06 2.E-07 6.E-03 3.E-05 4.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 East Metals
RM 3 East Arsenic 4.E-04 4.E-04
RM 3 East Lead --
RM 3 East Mercury 5.E-06 5.E-06 5.E-06
RM 3 East Thallium 2.E-03 2.E-03 2.E-03
RM 3 East Butyltins
RM 3 East Tributyltin ion 1.E-06 1.E-06
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene --
RM 3 East Benzo(a)pyrene --
RM 3 East Benzo(b)fluoranthene --
RM 3 East Benzo(k)fluoranthene --
RM 3 East Dibenzo(a,h)anthracene --
RM 3 East Indeno(1,2,3-cd)pyrene --
RM 3 East Naphthalene 3.E-08 3.E-08
RM 3 East Total Carcinogenic PAHs --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 4.E-05 4.E-05
RM 3 East Total PCB Congeners --
RM 3 East Total PCBs, Adjusted 1.E-05 1.E-05
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 3 East Total PCB TEQ 3.E-06 3.E-06
RM 3 East Total TEQ 9.E-05 9.E-05
RM 3 East Pesticides
RM 3 East Aldrin 4.E-07 4.E-07
RM 3 East Dieldrin 5.E-08 5.E-08
RM 3 East Total DDT 9.E-08 9.E-08
RM 3 East Conventionals
RM 3 East Perchlorate NA NA
Exposure Point Total 2.E-03 4.E-04 5.E-06 3.E-08 2.E-03 5.E-05 9.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 3.5 West Metals
RM 3.5 West Arsenic 6.E-04 6.E-04
RM 3.5 West Lead --
RM 3.5 West Mercury 6.E-06 6.E-06 6.E-06
RM 3.5 West Thallium 9.E-03 9.E-03 9.E-03
RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 1.E-05 1.E-05
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene --
RM 3.5 West Benzo(a)pyrene --
RM 3.5 West Benzo(b)fluoranthene --
RM 3.5 West Benzo(k)fluoranthene --
RM 3.5 West Dibenzo(a,h)anthracene --
RM 3.5 West Indeno(1,2,3-cd)pyrene --
RM 3.5 West Naphthalene 3.E-07 3.E-07
RM 3.5 West Total Carcinogenic PAHs --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 5.E-05 5.E-05
RM 3.5 West Total PCB Congeners --
RM 3.5 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 3.5 West Total PCB TEQ 2.E-05 2.E-05
RM 3.5 West Total TEQ 5.E-05 5.E-05
RM 3.5 West Pesticides
RM 3.5 West Aldrin 3.E-07 3.E-07
RM 3.5 West Dieldrin 1.E-07 1.E-07
RM 3.5 West Total DDT 3.E-07 3.E-07
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA NA
Exposure Point Total 9.E-03 6.E-04 6.E-06 3.E-07 9.E-03 7.E-05 5.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 East Metals
RM 3.5 East Arsenic 4.E-04 4.E-04
RM 3.5 East Lead --
RM 3.5 East Mercury 7.E-06 7.E-06 7.E-06
RM 3.5 East Thallium 3.E-03 3.E-03 3.E-03
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 2.E-04 2.E-04
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene --
RM 3.5 East Benzo(a)pyrene --
RM 3.5 East Benzo(b)fluoranthene --
RM 3.5 East Benzo(k)fluoranthene --
RM 3.5 East Dibenzo(a,h)anthracene --
RM 3.5 East Indeno(1,2,3-cd)pyrene --
RM 3.5 East Naphthalene 3.E-08 3.E-08
RM 3.5 East Total Carcinogenic PAHs --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 8.E-04 8.E-04
RM 3.5 East Total PCB Congeners --
RM 3.5 East Total PCBs, Adjusted 2.E-03 2.E-03
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 3.5 East Total PCB TEQ 8.E-04 8.E-04
RM 3.5 East Total TEQ 9.E-04 9.E-04
RM 3.5 East Pesticides
RM 3.5 East Aldrin 5.E-07 5.E-07
RM 3.5 East Dieldrin 1.E-07 1.E-07
RM 3.5 East Total DDT 4.E-07 4.E-07
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA NA
Exposure Point Total 3.E-03 4.E-04 7.E-06 3.E-08 3.E-03 1.E-03 9.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 West Metals
RM 4 West Arsenic 3.E-04 3.E-04
RM 4 West Lead --
RM 4 West Mercury 7.E-06 7.E-06 7.E-06
RM 4 West Thallium 4.E-03 4.E-03 4.E-03
RM 4 West Butyltins
RM 4 West Tributyltin ion 8.E-07 8.E-07
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene --
RM 4 West Benzo(a)pyrene --
RM 4 West Benzo(b)fluoranthene --
RM 4 West Benzo(k)fluoranthene --
RM 4 West Dibenzo(a,h)anthracene --
RM 4 West Indeno(1,2,3-cd)pyrene --
RM 4 West Naphthalene 2.E-07 2.E-07
RM 4 West Total Carcinogenic PAHs --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 5.E-05 5.E-05
RM 4 West Total PCB Congeners --
RM 4 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 4 West Total PCB TEQ 2.E-05 2.E-05
RM 4 West Total TEQ 7.E-05 7.E-05
RM 4 West Pesticides
RM 4 West Aldrin 5.E-07 5.E-07
RM 4 West Dieldrin 6.E-08 6.E-08
RM 4 West Total DDT 1.E-06 1.E-06
RM 4 West Conventionals
RM 4 West Perchlorate NA NA
Exposure Point Total 4.E-03 3.E-04 7.E-06 2.E-07 4.E-03 6.E-05 7.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 East Metals
RM 4 East Arsenic 4.E-04 4.E-04
RM 4 East Lead --
RM 4 East Mercury 6.E-06 6.E-06 6.E-06
RM 4 East Thallium 3.E-03 3.E-03 3.E-03
RM 4 East Butyltins
RM 4 East Tributyltin ion 3.E-06 3.E-06
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene --
RM 4 East Benzo(a)pyrene --
RM 4 East Benzo(b)fluoranthene --
RM 4 East Benzo(k)fluoranthene --
RM 4 East Dibenzo(a,h)anthracene --
RM 4 East Indeno(1,2,3-cd)pyrene --
RM 4 East Naphthalene 8.E-08 8.E-08
RM 4 East Total Carcinogenic PAHs --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 3.E-04 3.E-04
RM 4 East Total PCB Congeners --
RM 4 East Total PCBs, Adjusted 5.E-04 5.E-04
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 4 East Total PCB TEQ 9.E-05 9.E-05
RM 4 East Total TEQ 2.E-04 2.E-04
RM 4 East Pesticides
RM 4 East Aldrin 6.E-07 6.E-07
RM 4 East Dieldrin 7.E-08 7.E-08
RM 4 East Total DDT 3.E-07 3.E-07
RM 4 East Conventionals
RM 4 East Perchlorate NA NA
Exposure Point Total 3.E-03 4.E-04 6.E-06 8.E-08 3.E-03 3.E-04 2.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 West Metals
RM 4.5 West Arsenic 4.E-04 4.E-04
RM 4.5 West Lead --
RM 4.5 West Mercury 7.E-06 7.E-06 7.E-06
RM 4.5 West Thallium 3.E-03 3.E-03 3.E-03
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 1.E-06 1.E-06
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene --
RM 4.5 West Benzo(a)pyrene --
RM 4.5 West Benzo(b)fluoranthene --
RM 4.5 West Benzo(k)fluoranthene --
RM 4.5 West Dibenzo(a,h)anthracene --
RM 4.5 West Indeno(1,2,3-cd)pyrene --
RM 4.5 West Naphthalene 4.E-07 4.E-07
RM 4.5 West Total Carcinogenic PAHs --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 6.E-05 6.E-05
RM 4.5 West Total PCB Congeners --
RM 4.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 4.5 West Total PCB TEQ 6.E-05 6.E-05
RM 4.5 West Total TEQ 1.E-04 1.E-04
RM 4.5 West Pesticides
RM 4.5 West Aldrin 2.E-07 2.E-07
RM 4.5 West Dieldrin 1.E-07 1.E-07
RM 4.5 West Total DDT 3.E-07 3.E-07
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA NA
Exposure Point Total 3.E-03 4.E-04 7.E-06 4.E-07 3.E-03 6.E-05 1.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 4.5 East Metals
RM 4.5 East Arsenic 4.E-04 4.E-04
RM 4.5 East Lead --
RM 4.5 East Mercury 5.E-06 5.E-06 5.E-06
RM 4.5 East Thallium 5.E-03 5.E-03 5.E-03
RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 5.E-06 5.E-06
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene --
RM 4.5 East Benzo(a)pyrene --
RM 4.5 East Benzo(b)fluoranthene --
RM 4.5 East Benzo(k)fluoranthene --
RM 4.5 East Dibenzo(a,h)anthracene --
RM 4.5 East Indeno(1,2,3-cd)pyrene --
RM 4.5 East Naphthalene 3.E-07 3.E-07
RM 4.5 East Total Carcinogenic PAHs --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 8.E-05 8.E-05
RM 4.5 East Total PCB Congeners --
RM 4.5 East Total PCBs, Adjusted 3.E-05 3.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 8.E-06 8.E-06
RM 4.5 East Total PCB TEQ 1.E-05 1.E-05
RM 4.5 East Total TEQ 2.E-05 2.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.E-07 1.E-07
RM 4.5 East Dieldrin 5.E-08 5.E-08
RM 4.5 East Total DDT 3.E-07 3.E-07
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA NA
Exposure Point Total 5.E-03 4.E-04 5.E-06 3.E-07 5.E-03 9.E-05 2.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 West Metals
RM 5 West Arsenic 3.E-04 3.E-04
RM 5 West Lead --
RM 5 West Mercury 4.E-06 4.E-06 4.E-06
RM 5 West Thallium 6.E-03 6.E-03 6.E-03
RM 5 West Butyltins
RM 5 West Tributyltin ion 2.E-06 2.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene --
RM 5 West Benzo(a)pyrene --
RM 5 West Benzo(b)fluoranthene --
RM 5 West Benzo(k)fluoranthene --
RM 5 West Dibenzo(a,h)anthracene --
RM 5 West Indeno(1,2,3-cd)pyrene --
RM 5 West Naphthalene 3.E-07 3.E-07
RM 5 West Total Carcinogenic PAHs --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 4.E-05 4.E-05
RM 5 West Total PCB Congeners --
RM 5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 5 West Total PCB TEQ 5.E-05 5.E-05
RM 5 West Total TEQ 2.E-04 2.E-04
RM 5 West Pesticides
RM 5 West Aldrin 6.E-07 6.E-07
RM 5 West Dieldrin 1.E-07 1.E-07
RM 5 West Total DDT 7.E-07 7.E-07
RM 5 West Conventionals
RM 5 West Perchlorate NA NA
Exposure Point Total 6.E-03 3.E-04 4.E-06 3.E-07 6.E-03 5.E-05 2.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 East Metals
RM 5 East Arsenic 3.E-04 3.E-04
RM 5 East Lead --
RM 5 East Mercury 6.E-06 6.E-06 6.E-06
RM 5 East Thallium 8.E-03 8.E-03 8.E-03
RM 5 East Butyltins
RM 5 East Tributyltin ion 8.E-06 8.E-06
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene --
RM 5 East Benzo(a)pyrene --
RM 5 East Benzo(b)fluoranthene --
RM 5 East Benzo(k)fluoranthene --
RM 5 East Dibenzo(a,h)anthracene --
RM 5 East Indeno(1,2,3-cd)pyrene --
RM 5 East Naphthalene 1.E-07 1.E-07
RM 5 East Total Carcinogenic PAHs --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 4.E-05 4.E-05
RM 5 East Total PCB Congeners NA
RM 5 East Total PCBs, Adjusted NA NA
RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA NA
RM 5 East Total PCB TEQ NA NA
RM 5 East Total TEQ NA NA
RM 5 East Pesticides
RM 5 East Aldrin 3.E-07 3.E-07
RM 5 East Dieldrin 1.E-07 1.E-07
RM 5 East Total DDT 8.E-08 8.E-08
RM 5 East Conventionals
RM 5 East Perchlorate NA NA
Exposure Point Total 8.E-03 3.E-04 6.E-06 1.E-07 8.E-03 6.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 West Metals
RM 5.5 West Arsenic 4.E-04 4.E-04
RM 5.5 West Lead --
RM 5.5 West Mercury 6.E-06 6.E-06 6.E-06
RM 5.5 West Thallium 3.E-05 3.E-05 3.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 2.E-06 2.E-06
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene --
RM 5.5 West Benzo(a)pyrene --
RM 5.5 West Benzo(b)fluoranthene --
RM 5.5 West Benzo(k)fluoranthene --
RM 5.5 West Dibenzo(a,h)anthracene --
RM 5.5 West Indeno(1,2,3-cd)pyrene --
RM 5.5 West Naphthalene 3.E-07 3.E-07
RM 5.5 West Total Carcinogenic PAHs --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 7.E-05 7.E-05
RM 5.5 West Total PCB Congeners --
RM 5.5 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 5.5 West Total PCB TEQ 3.E-05 3.E-05
RM 5.5 West Total TEQ 7.E-05 7.E-05
RM 5.5 West Pesticides
RM 5.5 West Aldrin 6.E-07 6.E-07
RM 5.5 West Dieldrin 2.E-07 2.E-07
RM 5.5 West Total DDT 1.E-06 1.E-06
RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA NA
Exposure Point Total 3.E-05 4.E-04 6.E-06 3.E-07 3.E-05 8.E-05 7.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 East Metals
RM 5.5 East Arsenic 6.E-04 6.E-04
RM 5.5 East Lead --
RM 5.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 5.5 East Thallium 4.E-03 4.E-03 4.E-03
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 2.E-05 2.E-05
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene --
RM 5.5 East Benzo(a)pyrene --
RM 5.5 East Benzo(b)fluoranthene --
RM 5.5 East Benzo(k)fluoranthene --
RM 5.5 East Dibenzo(a,h)anthracene --
RM 5.5 East Indeno(1,2,3-cd)pyrene --
RM 5.5 East Naphthalene 3.E-07 3.E-07
RM 5.5 East Total Carcinogenic PAHs --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 2.E-04 2.E-04
RM 5.5 East Total PCB Congeners --
RM 5.5 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 5.5 East Total PCB TEQ 9.E-05 9.E-05
RM 5.5 East Total TEQ 2.E-04 2.E-04
RM 5.5 East Pesticides
RM 5.5 East Aldrin 5.E-07 5.E-07
RM 5.5 East Dieldrin 4.E-07 4.E-07
RM 5.5 East Total DDT 5.E-07 5.E-07
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA NA
Exposure Point Total 4.E-03 6.E-04 2.E-05 3.E-07 4.E-03 3.E-04 2.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 West Metals
RM 6 West Arsenic 4.E-04 4.E-04
RM 6 West Lead --
RM 6 West Mercury 1.E-05 1.E-05 1.E-05
RM 6 West Thallium 8.E-04 8.E-04 8.E-04
RM 6 West Butyltins
RM 6 West Tributyltin ion 2.E-06 2.E-06
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene --
RM 6 West Benzo(a)pyrene --
RM 6 West Benzo(b)fluoranthene --
RM 6 West Benzo(k)fluoranthene --
RM 6 West Dibenzo(a,h)anthracene --
RM 6 West Indeno(1,2,3-cd)pyrene --
RM 6 West Naphthalene 2.E-05 2.E-05
RM 6 West Total Carcinogenic PAHs --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 1.E-04 1.E-04
RM 6 West Total PCB Congeners --
RM 6 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 6 West Total PCB TEQ 6.E-05 6.E-05
RM 6 West Total TEQ 1.E-04 1.E-04
RM 6 West Pesticides
RM 6 West Aldrin 2.E-06 2.E-06
RM 6 West Dieldrin 9.E-07 9.E-07
RM 6 West Total DDT 2.E-06 2.E-06
RM 6 West Conventionals
RM 6 West Perchlorate NA NA
Exposure Point Total 8.E-04 4.E-04 1.E-05 2.E-05 8.E-04 1.E-04 1.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 East Metals
RM 6 East Arsenic 4.E-04 4.E-04
RM 6 East Lead --
RM 6 East Mercury 2.E-05 2.E-05 2.E-05
RM 6 East Thallium ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 2.E-05 2.E-05
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene --
RM 6 East Benzo(a)pyrene --
RM 6 East Benzo(b)fluoranthene --
RM 6 East Benzo(k)fluoranthene --
RM 6 East Dibenzo(a,h)anthracene --
RM 6 East Indeno(1,2,3-cd)pyrene --
RM 6 East Naphthalene 5.E-07 5.E-07
RM 6 East Total Carcinogenic PAHs --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 2.E-04 2.E-04
RM 6 East Total PCB Congeners --
RM 6 East Total PCBs, Adjusted 9.E-05 9.E-05
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 9.E-05 9.E-05
RM 6 East Total PCB TEQ 6.E-05 6.E-05
RM 6 East Total TEQ 2.E-04 2.E-04
RM 6 East Pesticides
RM 6 East Aldrin 5.E-07 5.E-07
RM 6 East Dieldrin 4.E-08 4.E-08
RM 6 East Total DDT 2.E-07 2.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA NA
Exposure Point Total 4.E-04 2.E-05 5.E-07 9.E-07 2.E-04 2.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 West Metals
RM 6.5 West Arsenic 7.E-04 7.E-04
RM 6.5 West Lead --
RM 6.5 West Mercury 9.E-06 9.E-06 9.E-06
RM 6.5 West Thallium 3.E-05 3.E-05 3.E-05
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 3.E-06 3.E-06
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene --
RM 6.5 West Benzo(a)pyrene --
RM 6.5 West Benzo(b)fluoranthene --
RM 6.5 West Benzo(k)fluoranthene --
RM 6.5 West Dibenzo(a,h)anthracene --
RM 6.5 West Indeno(1,2,3-cd)pyrene --
RM 6.5 West Naphthalene 2.E-07 2.E-07
RM 6.5 West Total Carcinogenic PAHs --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 1.E-04 1.E-04
RM 6.5 West Total PCB Congeners --
RM 6.5 West Total PCBs, Adjusted 4.E-04 4.E-04
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 6.E-04 6.E-04
RM 6.5 West Total PCB TEQ 8.E-05 8.E-05
RM 6.5 West Total TEQ 7.E-04 7.E-04
RM 6.5 West Pesticides
RM 6.5 West Aldrin 2.E-06 2.E-06
RM 6.5 West Dieldrin 4.E-07 4.E-07
RM 6.5 West Total DDT 5.E-06 5.E-06
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA NA
Exposure Point Total 3.E-05 7.E-04 9.E-06 2.E-07 4.E-05 2.E-04 7.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 East Metals
RM 6.5 East Arsenic 4.E-04 4.E-04
RM 6.5 East Lead --
RM 6.5 East Mercury 2.E-04 2.E-04 2.E-04
RM 6.5 East Thallium 2.E-03 2.E-03 2.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 6.E-06 6.E-06
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene --
RM 6.5 East Benzo(a)pyrene --
RM 6.5 East Benzo(b)fluoranthene --
RM 6.5 East Benzo(k)fluoranthene --
RM 6.5 East Dibenzo(a,h)anthracene --
RM 6.5 East Indeno(1,2,3-cd)pyrene --
RM 6.5 East Naphthalene 1.E-07 1.E-07
RM 6.5 East Total Carcinogenic PAHs --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 5.E-04 5.E-04
RM 6.5 East Total PCB Congeners --
RM 6.5 East Total PCBs, Adjusted 9.E-04 9.E-04
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 6.E-04 6.E-04
RM 6.5 East Total PCB TEQ 1.E-04 1.E-04
RM 6.5 East Total TEQ 7.E-04 7.E-04
RM 6.5 East Pesticides
RM 6.5 East Aldrin 1.E-07 1.E-07
RM 6.5 East Dieldrin 1.E-07 1.E-07
RM 6.5 East Total DDT 9.E-07 9.E-07
RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA NA
Exposure Point Total 2.E-03 4.E-04 2.E-04 1.E-07 2.E-03 6.E-04 7.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 West Metals
RM 7 West Arsenic 4.E-04 4.E-04
RM 7 West Lead --
RM 7 West Mercury 7.E-06 7.E-06 7.E-06
RM 7 West Thallium 1.E-03 1.E-03 1.E-03
RM 7 West Butyltins
RM 7 West Tributyltin ion 8.E-07 8.E-07
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene --
RM 7 West Benzo(a)pyrene --
RM 7 West Benzo(b)fluoranthene --
RM 7 West Benzo(k)fluoranthene --
RM 7 West Dibenzo(a,h)anthracene --
RM 7 West Indeno(1,2,3-cd)pyrene --
RM 7 West Naphthalene 2.E-08 2.E-08
RM 7 West Total Carcinogenic PAHs --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 2.E-04 2.E-04
RM 7 West Total PCB Congeners --
RM 7 West Total PCBs, Adjusted 6.E-04 6.E-04
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 5.E-02 5.E-02
RM 7 West Total PCB TEQ 3.E-04 3.E-04
RM 7 West Total TEQ 5.E-02 5.E-02
RM 7 West Pesticides
RM 7 West Aldrin 4.E-05 4.E-05
RM 7 West Dieldrin 1.E-06 1.E-06
RM 7 West Total DDT 1.E-04 1.E-04
RM 7 West Conventionals
RM 7 West Perchlorate 2.E-03 2.E-03
Exposure Point Total 1.E-03 4.E-04 7.E-06 2.E-08 2.E-03 2.E-04 5.E-02 2.E-03
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 East Metals
RM 7 East Arsenic 1.E-03 1.E-03
RM 7 East Lead --
RM 7 East Mercury 5.E-06 5.E-06 5.E-06
RM 7 East Thallium 5.E-03 5.E-03 5.E-03
RM 7 East Butyltins
RM 7 East Tributyltin ion 3.E-05 3.E-05
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene --
RM 7 East Benzo(a)pyrene --
RM 7 East Benzo(b)fluoranthene --
RM 7 East Benzo(k)fluoranthene --
RM 7 East Dibenzo(a,h)anthracene --
RM 7 East Indeno(1,2,3-cd)pyrene --
RM 7 East Naphthalene 5.E-08 5.E-08
RM 7 East Total Carcinogenic PAHs --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 9.E-05 9.E-05
RM 7 East Total PCB Congeners --
RM 7 East Total PCBs, Adjusted 4.E-05 4.E-05
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 5.E-04 5.E-04
RM 7 East Total PCB TEQ 2.E-05 2.E-05
RM 7 East Total TEQ 5.E-04 5.E-04
RM 7 East Pesticides
RM 7 East Aldrin 2.E-07 2.E-07
RM 7 East Dieldrin 6.E-08 6.E-08
RM 7 East Total DDT 2.E-07 2.E-07
RM 7 East Conventionals
RM 7 East Perchlorate NA NA
Exposure Point Total 5.E-03 1.E-03 5.E-06 5.E-08 5.E-03 1.E-04 5.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 West Metals
RM 7.5 West Arsenic 3.E-04 3.E-04
RM 7.5 West Lead --
RM 7.5 West Mercury 7.E-06 7.E-06 7.E-06
RM 7.5 West Thallium 2.E-03 2.E-03 2.E-03
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 7.E-07 7.E-07
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene --
RM 7.5 West Benzo(a)pyrene --
RM 7.5 West Benzo(b)fluoranthene --
RM 7.5 West Benzo(k)fluoranthene --
RM 7.5 West Dibenzo(a,h)anthracene --
RM 7.5 West Indeno(1,2,3-cd)pyrene --
RM 7.5 West Naphthalene 5.E-08 5.E-08
RM 7.5 West Total Carcinogenic PAHs --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 2.E-04 2.E-04
RM 7.5 West Total PCB Congeners --
RM 7.5 West Total PCBs, Adjusted 5.E-05 5.E-05
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 7.5 West Total PCB TEQ 3.E-05 3.E-05
RM 7.5 West Total TEQ 6.E-05 6.E-05
RM 7.5 West Pesticides
RM 7.5 West Aldrin 2.E-07 2.E-07
RM 7.5 West Dieldrin 1.E-07 1.E-07
RM 7.5 West Total DDT 1.E-06 1.E-06
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA NA
Exposure Point Total 2.E-03 3.E-04 7.E-06 5.E-08 2.E-03 2.E-04 6.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 East Metals
RM 7.5 East Arsenic 3.E-04 3.E-04
RM 7.5 East Lead --
RM 7.5 East Mercury 6.E-06 6.E-06 6.E-06
RM 7.5 East Thallium 3.E-03 3.E-03 3.E-03
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 2.E-05 2.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene --
RM 7.5 East Benzo(a)pyrene --
RM 7.5 East Benzo(b)fluoranthene --
RM 7.5 East Benzo(k)fluoranthene --
RM 7.5 East Dibenzo(a,h)anthracene --
RM 7.5 East Indeno(1,2,3-cd)pyrene --
RM 7.5 East Naphthalene 1.E-08 1.E-08
RM 7.5 East Total Carcinogenic PAHs --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 7.E-05 7.E-05
RM 7.5 East Total PCB Congeners NA
RM 7.5 East Total PCBs, Adjusted NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA NA
RM 7.5 East Total PCB TEQ NA NA
RM 7.5 East Total TEQ NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ND
RM 7.5 East Dieldrin 1.E-07 1.E-07
RM 7.5 East Total DDT 6.E-08 6.E-08
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA NA
Exposure Point Total 3.E-03 3.E-04 6.E-06 1.E-08 3.E-03 1.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 West Metals
RM 8 West Arsenic 4.E-04 4.E-04
RM 8 West Lead --
RM 8 West Mercury 1.E-05 1.E-05 1.E-05
RM 8 West Thallium 2.E-03 2.E-03 2.E-03
RM 8 West Butyltins
RM 8 West Tributyltin ion 2.E-06 2.E-06
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene --
RM 8 West Benzo(a)pyrene --
RM 8 West Benzo(b)fluoranthene --
RM 8 West Benzo(k)fluoranthene --
RM 8 West Dibenzo(a,h)anthracene --
RM 8 West Indeno(1,2,3-cd)pyrene --
RM 8 West Naphthalene 1.E-07 1.E-07
RM 8 West Total Carcinogenic PAHs --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 3.E-04 3.E-04
RM 8 West Total PCB Congeners --
RM 8 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 8.E-06 8.E-06
RM 8 West Total PCB TEQ 2.E-04 2.E-04
RM 8 West Total TEQ 2.E-04 2.E-04
RM 8 West Pesticides
RM 8 West Aldrin 5.E-08 5.E-08
RM 8 West Dieldrin 2.E-06 2.E-06
RM 8 West Total DDT 4.E-07 4.E-07
RM 8 West Conventionals
RM 8 West Perchlorate NA NA
Exposure Point Total 2.E-03 4.E-04 1.E-05 1.E-07 2.E-03 3.E-04 2.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 East Metals
RM 8 East Arsenic 6.E-04 6.E-04
RM 8 East Lead --
RM 8 East Mercury 1.E-05 1.E-05 1.E-05
RM 8 East Thallium 4.E-03 4.E-03 4.E-03
RM 8 East Butyltins
RM 8 East Tributyltin ion 3.E-04 3.E-04
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene --
RM 8 East Benzo(a)pyrene --
RM 8 East Benzo(b)fluoranthene --
RM 8 East Benzo(k)fluoranthene --
RM 8 East Dibenzo(a,h)anthracene --
RM 8 East Indeno(1,2,3-cd)pyrene --
RM 8 East Naphthalene 4.E-08 4.E-08
RM 8 East Total Carcinogenic PAHs --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 4.E-04 4.E-04
RM 8 East Total PCB Congeners --
RM 8 East Total PCBs, Adjusted 5.E-04 5.E-04
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 8 East Total PCB TEQ 3.E-04 3.E-04
RM 8 East Total TEQ 3.E-04 3.E-04
RM 8 East Pesticides
RM 8 East Aldrin 2.E-07 2.E-07
RM 8 East Dieldrin 6.E-07 6.E-07
RM 8 East Total DDT 6.E-07 6.E-07
RM 8 East Conventionals
RM 8 East Perchlorate NA NA
Exposure Point Total 4.E-03 6.E-04 1.E-05 4.E-08 4.E-03 7.E-04 3.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 SIL Metals
RM 8 SIL Arsenic 5.E-04 5.E-04
RM 8 SIL Lead --
RM 8 SIL Mercury 1.E-05 1.E-05 1.E-05
RM 8 SIL Thallium 2.E-03 2.E-03 2.E-03
RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 3.E-04 3.E-04
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene --
RM 8 SIL Benzo(a)pyrene --
RM 8 SIL Benzo(b)fluoranthene --
RM 8 SIL Benzo(k)fluoranthene --
RM 8 SIL Dibenzo(a,h)anthracene --
RM 8 SIL Indeno(1,2,3-cd)pyrene --
RM 8 SIL Naphthalene 6.E-08 6.E-08
RM 8 SIL Total Carcinogenic PAHs --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 6.E-04 6.E-04
RM 8 SIL Total PCB Congeners --
RM 8 SIL Total PCBs, Adjusted 2.E-03 2.E-03
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 8 SIL Total PCB TEQ 5.E-04 5.E-04
RM 8 SIL Total TEQ 7.E-04 7.E-04
RM 8 SIL Pesticides
RM 8 SIL Aldrin 8.E-07 8.E-07
RM 8 SIL Dieldrin 1.E-06 1.E-06
RM 8 SIL Total DDT 3.E-07 3.E-07
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA NA
Exposure Point Total 2.E-03 5.E-04 1.E-05 6.E-08 2.E-03 9.E-04 7.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 West Metals
RM 8.5 West Arsenic 7.E-04 7.E-04
RM 8.5 West Lead --
RM 8.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 8.5 West Thallium 1.E-03 1.E-03 1.E-03
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 2.E-06 2.E-06
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene --
RM 8.5 West Benzo(a)pyrene --
RM 8.5 West Benzo(b)fluoranthene --
RM 8.5 West Benzo(k)fluoranthene --
RM 8.5 West Dibenzo(a,h)anthracene --
RM 8.5 West Indeno(1,2,3-cd)pyrene --
RM 8.5 West Naphthalene 5.E-08 5.E-08
RM 8.5 West Total Carcinogenic PAHs --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 3.E-03 3.E-03
RM 8.5 West Total PCB Congeners --
RM 8.5 West Total PCBs, Adjusted 1.E-02 1.E-02
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 8.5 West Total PCB TEQ 1.E-03 1.E-03
RM 8.5 West Total TEQ 2.E-03 2.E-03
RM 8.5 West Pesticides
RM 8.5 West Aldrin 1.E-05 1.E-05
RM 8.5 West Dieldrin 1.E-05 1.E-05
RM 8.5 West Total DDT 4.E-07 4.E-07
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA NA
Exposure Point Total 1.E-03 7.E-04 2.E-05 5.E-08 1.E-03 3.E-03 2.E-03
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 8.5 East Metals
RM 8.5 East Arsenic 5.E-04 5.E-04
RM 8.5 East Lead --
RM 8.5 East Mercury 1.E-05 1.E-05 1.E-05
RM 8.5 East Thallium 1.E-03 1.E-03 1.E-03
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 3.E-06 3.E-06
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene --
RM 8.5 East Benzo(a)pyrene --
RM 8.5 East Benzo(b)fluoranthene --
RM 8.5 East Benzo(k)fluoranthene --
RM 8.5 East Dibenzo(a,h)anthracene --
RM 8.5 East Indeno(1,2,3-cd)pyrene --
RM 8.5 East Naphthalene 4.E-08 4.E-08
RM 8.5 East Total Carcinogenic PAHs --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 9.E-07 9.E-07
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 1.E-04 1.E-04
RM 8.5 East Total PCB Congeners --
RM 8.5 East Total PCBs, Adjusted 6.E-05 6.E-05
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 8.5 East Total PCB TEQ 2.E-05 2.E-05
RM 8.5 East Total TEQ 4.E-05 4.E-05
RM 8.5 East Pesticides
RM 8.5 East Aldrin 4.E-08 4.E-08
RM 8.5 East Dieldrin 1.E-07 1.E-07
RM 8.5 East Total DDT 9.E-08 9.E-08
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 5.E-04 1.E-05 4.E-08 1.E-03 1.E-04 4.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 West Metals
RM 9 West Arsenic 4.E-04 4.E-04
RM 9 West Lead --
RM 9 West Mercury 1.E-05 1.E-05 1.E-05
RM 9 West Thallium 2.E-03 2.E-03 2.E-03
RM 9 West Butyltins
RM 9 West Tributyltin ion 1.E-06 1.E-06
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene --
RM 9 West Benzo(a)pyrene --
RM 9 West Benzo(b)fluoranthene --
RM 9 West Benzo(k)fluoranthene --
RM 9 West Dibenzo(a,h)anthracene --
RM 9 West Indeno(1,2,3-cd)pyrene --
RM 9 West Naphthalene 4.E-08 4.E-08
RM 9 West Total Carcinogenic PAHs --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 1.E-03 1.E-03
RM 9 West Total PCB Congeners --
RM 9 West Total PCBs, Adjusted 2.E-03 2.E-03
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 9 West Total PCB TEQ 7.E-04 7.E-04
RM 9 West Total TEQ 8.E-04 8.E-04
RM 9 West Pesticides
RM 9 West Aldrin 3.E-07 3.E-07
RM 9 West Dieldrin 2.E-07 2.E-07
RM 9 West Total DDT 3.E-07 3.E-07
RM 9 West Conventionals
RM 9 West Perchlorate NA NA
Exposure Point Total 2.E-03 4.E-04 1.E-05 4.E-08 2.E-03 1.E-03 8.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 East Metals
RM 9 East Arsenic 4.E-04 4.E-04
RM 9 East Lead --
RM 9 East Mercury 4.E-06 4.E-06 4.E-06
RM 9 East Thallium NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene --
RM 9 East Benzo(a)pyrene --
RM 9 East Benzo(b)fluoranthene --
RM 9 East Benzo(k)fluoranthene --
RM 9 East Dibenzo(a,h)anthracene --
RM 9 East Indeno(1,2,3-cd)pyrene --
RM 9 East Naphthalene 6.E-09 6.E-09
RM 9 East Total Carcinogenic PAHs --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 1.E-04 1.E-04
RM 9 East Total PCB Congeners --
RM 9 East Total PCBs, Adjusted 1.E-04 1.E-04
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 6.E-06 6.E-06
RM 9 East Total PCB TEQ 3.E-05 3.E-05
RM 9 East Total TEQ 3.E-05 3.E-05
RM 9 East Pesticides
RM 9 East Aldrin ND ND
RM 9 East Dieldrin 7.E-08 7.E-08
RM 9 East Total DDT 9.E-08 9.E-08
RM 9 East Conventionals
RM 9 East Perchlorate NA NA
Exposure Point Total 4.E-04 4.E-06 6.E-09 9.E-07 1.E-04 3.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 West Metals
RM 9.5 West Arsenic 4.E-04 4.E-04
RM 9.5 West Lead --
RM 9.5 West Mercury 5.E-06 5.E-06 5.E-06
RM 9.5 West Thallium 4.E-05 4.E-05 4.E-05
RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 1.E-06 1.E-06
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene --
RM 9.5 West Benzo(a)pyrene --
RM 9.5 West Benzo(b)fluoranthene --
RM 9.5 West Benzo(k)fluoranthene --
RM 9.5 West Dibenzo(a,h)anthracene --
RM 9.5 West Indeno(1,2,3-cd)pyrene --
RM 9.5 West Naphthalene 9.E-08 9.E-08
RM 9.5 West Total Carcinogenic PAHs --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 5.E-04 5.E-04
RM 9.5 West Total PCB Congeners --
RM 9.5 West Total PCBs, Adjusted 8.E-04 8.E-04
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 9.5 West Total PCB TEQ 2.E-04 2.E-04
RM 9.5 West Total TEQ 4.E-04 4.E-04
RM 9.5 West Pesticides
RM 9.5 West Aldrin 8.E-07 8.E-07
RM 9.5 West Dieldrin 5.E-07 5.E-07
RM 9.5 West Total DDT 2.E-07 2.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA NA
Exposure Point Total 4.E-05 4.E-04 5.E-06 9.E-08 4.E-05 5.E-04 4.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 East Metals
RM 9.5 East Arsenic 3.E-04 3.E-04
RM 9.5 East Lead --
RM 9.5 East Mercury 5.E-06 5.E-06 5.E-06
RM 9.5 East Thallium 3.E-05 3.E-05 3.E-05
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 3.E-07 3.E-07
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene --
RM 9.5 East Benzo(a)pyrene --
RM 9.5 East Benzo(b)fluoranthene --
RM 9.5 East Benzo(k)fluoranthene --
RM 9.5 East Dibenzo(a,h)anthracene --
RM 9.5 East Indeno(1,2,3-cd)pyrene --
RM 9.5 East Naphthalene 7.E-09 7.E-09
RM 9.5 East Total Carcinogenic PAHs --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 9.E-05 9.E-05
RM 9.5 East Total PCB Congeners --
RM 9.5 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 9.5 East Total PCB TEQ 1.E-05 1.E-05
RM 9.5 East Total TEQ 4.E-05 4.E-05
RM 9.5 East Pesticides
RM 9.5 East Aldrin 1.E-07 1.E-07
RM 9.5 East Dieldrin 2.E-08 2.E-08
RM 9.5 East Total DDT 7.E-08 7.E-08
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA NA
Exposure Point Total 3.E-05 3.E-04 5.E-06 7.E-09 3.E-05 1.E-04 4.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 West Metals
RM 10 West Arsenic 1.E-03 1.E-03
RM 10 West Lead --
RM 10 West Mercury 8.E-06 8.E-06 8.E-06
RM 10 West Thallium 3.E-05 3.E-05 3.E-05
RM 10 West Butyltins
RM 10 West Tributyltin ion 3.E-07 3.E-07
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene --
RM 10 West Benzo(a)pyrene --
RM 10 West Benzo(b)fluoranthene --
RM 10 West Benzo(k)fluoranthene --
RM 10 West Dibenzo(a,h)anthracene --
RM 10 West Indeno(1,2,3-cd)pyrene --
RM 10 West Naphthalene 4.E-08 4.E-08
RM 10 West Total Carcinogenic PAHs --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 4.E-04 4.E-04
RM 10 West Total PCB Congeners --
RM 10 West Total PCBs, Adjusted 3.E-04 3.E-04
RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 10 West Total PCB TEQ 8.E-05 8.E-05
RM 10 West Total TEQ 2.E-04 2.E-04
RM 10 West Pesticides
RM 10 West Aldrin 2.E-07 2.E-07
RM 10 West Dieldrin ND ND
RM 10 West Total DDT 3.E-07 3.E-07
RM 10 West Conventionals
RM 10 West Perchlorate NA NA
Exposure Point Total 3.E-05 1.E-03 8.E-06 4.E-08 3.E-05 4.E-04 2.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 East Metals
RM 10 East Arsenic 3.E-04 3.E-04
RM 10 East Lead --
RM 10 East Mercury 6.E-06 6.E-06 6.E-06
RM 10 East Thallium NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene --
RM 10 East Benzo(a)pyrene --
RM 10 East Benzo(b)fluoranthene --
RM 10 East Benzo(k)fluoranthene --
RM 10 East Dibenzo(a,h)anthracene --
RM 10 East Indeno(1,2,3-cd)pyrene --
RM 10 East Naphthalene 3.E-08 3.E-08
RM 10 East Total Carcinogenic PAHs --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 8.E-05 8.E-05
RM 10 East Total PCB Congeners --
RM 10 East Total PCBs, Adjusted 6.E-05 6.E-05
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 10 East Total PCB TEQ 3.E-05 3.E-05
RM 10 East Total TEQ 5.E-05 5.E-05
RM 10 East Pesticides
RM 10 East Aldrin 5.E-08 5.E-08
RM 10 East Dieldrin 4.E-08 4.E-08
RM 10 East Total DDT 3.E-08 3.E-08
RM 10 East Conventionals
RM 10 East Perchlorate NA NA
Exposure Point Total 3.E-04 6.E-06 3.E-08 4.E-07 8.E-05 5.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 West Metals
RM 10.5 West Arsenic 4.E-04 4.E-04
RM 10.5 West Lead --
RM 10.5 West Mercury 6.E-06 6.E-06 6.E-06
RM 10.5 West Thallium NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene --
RM 10.5 West Benzo(a)pyrene --
RM 10.5 West Benzo(b)fluoranthene --
RM 10.5 West Benzo(k)fluoranthene --
RM 10.5 West Dibenzo(a,h)anthracene --
RM 10.5 West Indeno(1,2,3-cd)pyrene --
RM 10.5 West Naphthalene 6.E-08 6.E-08
RM 10.5 West Total Carcinogenic PAHs --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 7.E-05 7.E-05
RM 10.5 West Total PCB Congeners --
RM 10.5 West Total PCBs, Adjusted 7.E-05 7.E-05
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA NA
RM 10.5 West Total PCB TEQ 3.E-05 3.E-05
RM 10.5 West Total TEQ 3.E-05 3.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 3.E-07 3.E-07
RM 10.5 West Dieldrin ND ND
RM 10.5 West Total DDT 1.E-07 1.E-07
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA NA
Exposure Point Total 4.E-04 6.E-06 6.E-08 6.E-07 8.E-05 3.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 East Metals
RM 10.5 East Arsenic 3.E-04 3.E-04
RM 10.5 East Lead --
RM 10.5 East Mercury 5.E-06 5.E-06 5.E-06
RM 10.5 East Thallium NA NA NA
RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene --
RM 10.5 East Benzo(a)pyrene --
RM 10.5 East Benzo(b)fluoranthene --
RM 10.5 East Benzo(k)fluoranthene --
RM 10.5 East Dibenzo(a,h)anthracene --
RM 10.5 East Indeno(1,2,3-cd)pyrene --
RM 10.5 East Naphthalene 8.E-09 8.E-09
RM 10.5 East Total Carcinogenic PAHs --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 1.E-04 1.E-04
RM 10.5 East Total PCB Congeners --
RM 10.5 East Total PCBs, Adjusted 6.E-05 6.E-05
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA NA
RM 10.5 East Total PCB TEQ 2.E-05 2.E-05
RM 10.5 East Total TEQ 2.E-05 2.E-05
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ND
RM 10.5 East Dieldrin ND ND
RM 10.5 East Total DDT 2.E-07 2.E-07
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA NA
Exposure Point Total 3.E-04 5.E-06 8.E-09 3.E-07 1.E-04 2.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 11 West Metals
RM 11 West Arsenic 3.E-04 3.E-04
RM 11 West Lead --
RM 11 West Mercury 5.E-06 5.E-06 5.E-06
RM 11 West Thallium NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene --
RM 11 West Benzo(a)pyrene --
RM 11 West Benzo(b)fluoranthene --
RM 11 West Benzo(k)fluoranthene --
RM 11 West Dibenzo(a,h)anthracene --
RM 11 West Indeno(1,2,3-cd)pyrene --
RM 11 West Naphthalene 1.E-07 1.E-07
RM 11 West Total Carcinogenic PAHs --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 6.E-05 6.E-05
RM 11 West Total PCB Congeners NA
RM 11 West Total PCBs, Adjusted NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA NA
RM 11 West Total PCB TEQ NA NA
RM 11 West Total TEQ NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ND
RM 11 West Dieldrin 4.E-07 4.E-07
RM 11 West Total DDT 8.E-08 8.E-08
RM 11 West Conventionals
RM 11 West Perchlorate NA NA
Exposure Point Total 3.E-04 5.E-06 1.E-07 1.E-06 7.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 East Metals
RM 11 East Arsenic 3.E-04 3.E-04
RM 11 East Lead --
RM 11 East Mercury 6.E-06 6.E-06 6.E-06
RM 11 East Thallium 2.E-05 2.E-05 2.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 5.E-07 5.E-07
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene --
RM 11 East Benzo(a)pyrene --
RM 11 East Benzo(b)fluoranthene --
RM 11 East Benzo(k)fluoranthene --
RM 11 East Dibenzo(a,h)anthracene --
RM 11 East Indeno(1,2,3-cd)pyrene --
RM 11 East Naphthalene 3.E-08 3.E-08
RM 11 East Total Carcinogenic PAHs --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 3.E-03 3.E-03
RM 11 East Total PCB Congeners --
RM 11 East Total PCBs, Adjusted 5.E-03 5.E-03
RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 6.E-05 6.E-05
RM 11 East Total PCB TEQ 6.E-04 6.E-04
RM 11 East Total TEQ 6.E-04 6.E-04
RM 11 East Pesticides
RM 11 East Aldrin ND ND
RM 11 East Dieldrin ND ND
RM 11 East Total DDT 6.E-06 6.E-06
RM 11 East Conventionals
RM 11 East Perchlorate NA NA
Exposure Point Total 2.E-05 3.E-04 6.E-06 3.E-08 3.E-05 3.E-03 6.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11.5 West Metals
RM 11.5 West Arsenic 3.E-04 3.E-04
RM 11.5 West Lead --
RM 11.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 11.5 West Thallium 2.E-05 2.E-05 2.E-05
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene --
RM 11.5 West Benzo(a)pyrene --
RM 11.5 West Benzo(b)fluoranthene --
RM 11.5 West Benzo(k)fluoranthene --
RM 11.5 West Dibenzo(a,h)anthracene --
RM 11.5 West Indeno(1,2,3-cd)pyrene --
RM 11.5 West Naphthalene 7.E-09 7.E-09
RM 11.5 West Total Carcinogenic PAHs --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 3.E-05 3.E-05
RM 11.5 West Total PCB Congeners --
RM 11.5 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 5.E-06 5.E-06
RM 11.5 West Total PCB TEQ 1.E-05 1.E-05
RM 11.5 West Total TEQ 2.E-05 2.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ND
RM 11.5 West Dieldrin 7.E-08 7.E-08
RM 11.5 West Total DDT 6.E-08 6.E-08
RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA NA
Exposure Point Total 2.E-05 3.E-04 3.E-06 7.E-09 2.E-05 3.E-05 2.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 West Metals
RM 12 West Arsenic 3.E-04 3.E-04
RM 12 West Lead --
RM 12 West Mercury 2.E-05 2.E-05 2.E-05
RM 12 West Thallium 3.E-05 3.E-05 3.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene --
RM 12 West Benzo(a)pyrene --
RM 12 West Benzo(b)fluoranthene --
RM 12 West Benzo(k)fluoranthene --
RM 12 West Dibenzo(a,h)anthracene --
RM 12 West Indeno(1,2,3-cd)pyrene --
RM 12 West Naphthalene 1.E-07 1.E-07
RM 12 West Total Carcinogenic PAHs --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 2.E-04 2.E-04
RM 12 West Total PCB Congeners --
RM 12 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 5.E-06 5.E-06
RM 12 West Total PCB TEQ 2.E-05 2.E-05
RM 12 West Total TEQ 3.E-05 3.E-05
RM 12 West Pesticides
RM 12 West Aldrin 4.E-07 4.E-07
RM 12 West Dieldrin ND ND
RM 12 West Total DDT 4.E-07 4.E-07
RM 12 West Conventionals
RM 12 West Perchlorate NA NA
Exposure Point Total 3.E-05 3.E-04 2.E-05 1.E-07 3.E-05 2.E-04 3.E-05
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 East Metals
RM 12 East Arsenic 2.E-04 2.E-04
RM 12 East Lead --
RM 12 East Mercury 4.E-06 4.E-06 4.E-06
RM 12 East Thallium 3.E-05 3.E-05 3.E-05
RM 12 East Butyltins
RM 12 East Tributyltin ion 5.E-07 5.E-07
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene --
RM 12 East Benzo(a)pyrene --
RM 12 East Benzo(b)fluoranthene --
RM 12 East Benzo(k)fluoranthene --
RM 12 East Dibenzo(a,h)anthracene --
RM 12 East Indeno(1,2,3-cd)pyrene --
RM 12 East Naphthalene 6.E-08 6.E-08
RM 12 East Total Carcinogenic PAHs --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 4.E-04 4.E-04
RM 12 East Total PCB Congeners --
RM 12 East Total PCBs, Adjusted 2.E-03 2.E-03
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 12 East Total PCB TEQ 2.E-04 2.E-04
RM 12 East Total TEQ 2.E-04 2.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ND
RM 12 East Dieldrin ND ND
RM 12 East Total DDT 6.E-07 6.E-07
RM 12 East Conventionals
RM 12 East Perchlorate NA NA
Exposure Point Total 3.E-05 2.E-04 4.E-06 6.E-08 5.E-05 4.E-04 2.E-04
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Widec Metals
Study Area Wided Arsenic 5.E-04 5.E-04
Study Area Wided Lead --
Study Area Wided Mercury 1.E-05 1.E-05 1.E-05
Study Area Wided Thallium 3.E-03 3.E-03 3.E-03
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 8.E-05 8.E-05
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene --
Study Area Wided Benzo(a)pyrene --
Study Area Wided Benzo(b)fluoranthene --
Study Area Wided Benzo(k)fluoranthene --
Study Area Wided Dibenzo(a,h)anthracene --
Study Area Wided Indeno(1,2,3-cd)pyrene --
Study Area Wided Naphthalene 1.E-06 1.E-06
Study Area Wided Total Carcinogenic PAHs --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 4.E-04 4.E-04
Study Area Wided Total PCB Congeners --
Study Area Wided Total PCBs, Adjusted 1.E-03 1.E-03
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 3.E-03 3.E-03
Study Area Wided Total PCB TEQ 3.E-04 3.E-04
Study Area Wided Total TEQ 3.E-03 3.E-03
Study Area Wided Pesticides
Study Area Wided Aldrin 3.E-06 3.E-06
Study Area Wided Dieldrin 2.E-06 2.E-06
Study Area Wided Total DDT 8.E-06 8.E-06
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TABLE 5-37.
Calculation of Endpoint-Specific Hazard Indices - Tribal Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Tribal Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Wided Conventionals
Study Area Wided Perchlorate 2.E-03 2.E-03
Exposure Point Total 3.E-03 5.E-04 1.E-05 1.E-06 3.E-03 5.E-04 3.E-03 2.E-03

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB Aroclor data.
c Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable.
HI = Hazard Index.
HQ = Hazard Quotient.
MC = Multnomah Channel.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAH = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
SIL = Swan Island Lagoon
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

RM 1 West Metals
RM 1 West Arsenic 5.3E+00 mg/kg 1.5E+00 1.5E+00 6.2E-08 1.7E-07 9.E-08 3.E-07 4.E-07 3.0E-04 3.0E-04 1.4E-07 4.0E-07 5.E-04 1.E-03 2.E-03
RM 1 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 5.3E-07 NL NL -- NL NL 0.0E+00 1.2E-06 NL NL --
RM 1 West Mercury 7.5E-02 mg/kg -- -- 0.0E+00 2.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.8E-09 0.E+00 2.E-05 2.E-05
RM 1 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 4.3E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-08 0.E+00 2.E-04 2.E-04
RM 1 West Butyltins
RM 1 West Tributyltin ion 8.4E-01 ug/kg -- -- 3.3E-11 2.7E-11 -- -- -- 3.0E-04 3.0E-04 7.6E-11 6.4E-11 3.E-07 2.E-07 5.E-07
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 7.6E-09 4.9E-09 6.E-09 4.E-09 9.E-09 -- -- 1.8E-08 1.1E-08 -- -- --
RM 1 West Benzo(a)pyrene 2.4E+02 ug/kg 7.3E+00 7.3E+00 1.2E-08 7.9E-09 9.E-08 6.E-08 1.E-07 -- -- 2.8E-08 1.8E-08 -- -- --
RM 1 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 1.2E-08 7.5E-09 8.E-09 5.E-09 1.E-08 -- -- 2.7E-08 1.8E-08 -- -- --
RM 1 West Benzo(k)fluoranthene 7.7E+01 ug/kg 7.3E-02 7.3E-02 3.9E-09 2.5E-09 3.E-10 2.E-10 5.E-10 -- -- 9.1E-09 5.9E-09 -- -- --
RM 1 West Dibenzo(a,h)anthracene 2.4E+01 ug/kg 7.3E+00 7.3E+00 1.2E-09 8.0E-10 9.E-09 6.E-09 1.E-08 -- -- 2.9E-09 1.9E-09 -- -- --
RM 1 West Indeno(1,2,3-cd)pyrene 2.0E+02 ug/kg 7.3E-01 7.3E-01 1.0E-08 6.5E-09 7.E-09 5.E-09 1.E-08 -- -- 2.4E-08 1.5E-08 -- -- --
RM 1 West Naphthalene 2.9E+01 ug/kg -- -- 1.5E-09 9.5E-10 -- -- -- 2.0E-02 2.0E-02 3.4E-09 2.2E-09 2.E-07 1.E-07 3.E-07
RM 1 West Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 1.E-07 8.E-08 2.E-07 -- -- -- -- -- -- --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 4.4E+01 ug/kg 1.4E-02 1.4E-02 1.7E-09 1.4E-09 2.E-11 2.E-11 4.E-11 2.0E-02 2.0E-02 4.0E-09 3.4E-09 2.E-07 2.E-07 4.E-07
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 9.2E-10 5.6E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.2E-09 1.3E-09 1.E-04 6.E-05 2.E-04
RM 1 West Total PCB Congeners 7.1E+03 pg/g NA NA 3.9E-10 2.3E-10 NA NA -- NA NA 9.0E-10 5.4E-10 NA NA --
RM 1 West Total PCBs, Adjusted 6.6E+03 pg/g 2.0E+00 2.0E+00 3.6E-10 2.2E-10 7.E-10 4.E-10 1.E-09 2.0E-05 2.0E-05 8.4E-10 5.1E-10 4.E-05 3.E-05 7.E-05
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 3.5E-14 9.8E-14 5.E-09 1.E-08 2.E-08 1.0E-09 1.0E-09 8.1E-14 2.3E-13 8.E-05 2.E-04 3.E-04
RM 1 West Total PCB TEQ 2.7E+00 pg/g 1.3E+05 1.3E+05 1.5E-13 8.7E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 3.4E-13 2.0E-13 3.E-04 2.E-04 5.E-04
RM 1 West Total TEQ -- pg/g -- -- -- -- 2.E-08 2.E-08 5.E-08 -- -- -- -- 4.E-04 4.E-04 9.E-04
RM 1 West Pesticides
RM 1 West Aldrin 3.7E-01 ug/kg 1.7E+01 1.7E+01 1.4E-11 1.2E-11 2.E-10 2.E-10 5.E-10 3.0E-05 3.0E-05 3.4E-11 2.8E-11 1.E-06 9.E-07 2.E-06
RM 1 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 West Total DDT 4.6E+00 ug/kg 3.4E-01 3.4E-01 5.3E-11 1.5E-10 2.E-11 5.E-11 7.E-11 5.0E-04 5.0E-04 1.2E-10 3.5E-10 2.E-07 7.E-07 9.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totalc 6.E-07
RM 1 East Metals
RM 1 East Arsenic 5.7E+00 mg/kg 1.5E+00 1.5E+00 6.7E-08 1.9E-07 1.E-07 3.E-07 4.E-07 3.0E-04 3.0E-04 1.6E-07 4.4E-07 5.E-04 1.E-03 2.E-03
RM 1 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 6.7E-07 NL NL -- NL NL 0.0E+00 1.6E-06 NL NL --
RM 1 East Mercury 7.1E+00 mg/kg -- -- 0.0E+00 2.3E-07 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.4E-07 0.E+00 2.E-03 2.E-03
RM 1 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.2E+00 ug/kg -- -- 4.7E-11 3.9E-11 -- -- -- 3.0E-04 3.0E-04 1.1E-10 9.2E-11 4.E-07 3.E-07 7.E-07

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene 5.3E+01 ug/kg 7.3E-01 7.3E-01 2.7E-09 1.7E-09 2.E-09 1.E-09 3.E-09 -- -- 6.2E-09 4.0E-09 -- -- --
RM 1 East Benzo(a)pyrene 8.1E+01 ug/kg 7.3E+00 7.3E+00 4.1E-09 2.6E-09 3.E-08 2.E-08 5.E-08 -- -- 9.5E-09 6.2E-09 -- -- --
RM 1 East Benzo(b)fluoranthene 6.9E+01 ug/kg 7.3E-01 7.3E-01 3.5E-09 2.3E-09 3.E-09 2.E-09 4.E-09 -- -- 8.1E-09 5.3E-09 -- -- --
RM 1 East Benzo(k)fluoranthene 4.8E+01 ug/kg 7.3E-02 7.3E-02 2.4E-09 1.6E-09 2.E-10 1.E-10 3.E-10 -- -- 5.6E-09 3.6E-09 -- -- --
RM 1 East Dibenzo(a,h)anthracene 9.1E+00 ug/kg 7.3E+00 7.3E+00 4.6E-10 3.0E-10 3.E-09 2.E-09 6.E-09 -- -- 1.1E-09 6.9E-10 -- -- --
RM 1 East Indeno(1,2,3-cd)pyrene 5.6E+01 ug/kg 7.3E-01 7.3E-01 2.8E-09 1.8E-09 2.E-09 1.E-09 3.E-09 -- -- 6.6E-09 4.3E-09 -- -- --
RM 1 East Naphthalene 2.3E+01 ug/kg -- -- 1.2E-09 7.5E-10 -- -- -- 2.0E-02 2.0E-02 2.7E-09 1.8E-09 1.E-07 9.E-08 2.E-07
RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 3.E-08 7.E-08 -- -- -- -- -- -- --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 2.8E-09 2.3E-09 4.E-11 3.E-11 7.E-11 2.0E-02 2.0E-02 6.4E-09 5.4E-09 3.E-07 3.E-07 6.E-07
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 5.1E+02 ug/kg 2.0E+00 2.0E+00 2.8E-08 1.7E-08 6.E-08 3.E-08 9.E-08 2.0E-05 2.0E-05 6.4E-08 3.9E-08 3.E-03 2.E-03 5.E-03
RM 1 East Total PCB Congeners 3.7E+03 pg/g NA NA 2.0E-10 1.2E-10 NA NA -- NA NA 4.7E-10 2.8E-10 NA NA --
RM 1 East Total PCBs, Adjusted 3.5E+03 pg/g 2.0E+00 2.0E+00 1.9E-10 1.1E-10 4.E-10 2.E-10 6.E-10 2.0E-05 2.0E-05 4.4E-10 2.7E-10 2.E-05 1.E-05 4.E-05
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 7.5E-01 pg/g 1.3E+05 1.3E+05 8.7E-15 2.4E-14 1.E-09 3.E-09 4.E-09 1.0E-09 1.0E-09 2.0E-14 5.7E-14 2.E-05 6.E-05 8.E-05
RM 1 East Total PCB TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 1.5E-14 8.9E-15 2.E-09 1.E-09 3.E-09 1.0E-09 1.0E-09 3.4E-14 2.1E-14 3.E-05 2.E-05 6.E-05
RM 1 East Total TEQ -- pg/g -- -- -- -- 3.E-09 4.E-09 7.E-09 -- -- -- -- 5.E-05 8.E-05 1.E-04
RM 1 East Pesticides
RM 1 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 East Total DDT 4.0E+00 ug/kg 3.4E-01 3.4E-01 4.6E-11 1.3E-10 2.E-11 4.E-11 6.E-11 5.0E-04 5.0E-04 1.1E-10 3.0E-10 2.E-07 6.E-07 8.E-07
RM 1 East Conventionals
RM 1 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 1.5 West Metals
RM 1.5 West Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 5.1E-08 1.4E-07 8.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.2E-07 3.4E-07 4.E-04 1.E-03 2.E-03
RM 1.5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 4.9E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 1.5 West Mercury 6.8E-02 mg/kg -- -- 0.0E+00 2.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.2E-09 0.E+00 2.E-05 2.E-05
RM 1.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene 3.3E+01 ug/kg 7.3E-01 7.3E-01 1.7E-09 1.1E-09 1.E-09 8.E-10 2.E-09 -- -- 3.9E-09 2.5E-09 -- -- --
RM 1.5 West Benzo(a)pyrene 4.8E+01 ug/kg 7.3E+00 7.3E+00 2.4E-09 1.6E-09 2.E-08 1.E-08 3.E-08 -- -- 5.7E-09 3.7E-09 -- -- --
RM 1.5 West Benzo(b)fluoranthene 4.1E+01 ug/kg 7.3E-01 7.3E-01 2.1E-09 1.3E-09 2.E-09 1.E-09 2.E-09 -- -- 4.8E-09 3.1E-09 -- -- --
RM 1.5 West Benzo(k)fluoranthene 3.4E+01 ug/kg 7.3E-02 7.3E-02 1.7E-09 1.1E-09 1.E-10 8.E-11 2.E-10 -- -- 4.0E-09 2.6E-09 -- -- --
RM 1.5 West Dibenzo(a,h)anthracene 5.9E+00 ug/kg 7.3E+00 7.3E+00 3.0E-10 1.9E-10 2.E-09 1.E-09 4.E-09 -- -- 7.0E-10 4.5E-10 -- -- --
RM 1.5 West Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 7.3E-01 1.9E-09 1.2E-09 1.E-09 9.E-10 2.E-09 -- -- 4.4E-09 2.8E-09 -- -- --
RM 1.5 West Naphthalene 9.6E+00 ug/kg -- -- 4.8E-10 3.1E-10 -- -- -- 2.0E-02 2.0E-02 1.1E-09 7.3E-10 6.E-08 4.E-08 9.E-08
RM 1.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 2.E-08 4.E-08 -- -- -- -- -- -- --
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
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Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 1.4E-02 ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 2.2E+01 ug/kg 2.0E+00 2.0E+00 1.2E-09 7.1E-10 2.E-09 1.E-09 4.E-09 2.0E-05 2.0E-05 2.8E-09 1.7E-09 1.E-04 8.E-05 2.E-04
RM 1.5 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 1.5 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 9.4E-02 pg/g 1.3E+05 1.3E+05 1.1E-15 3.1E-15 1.E-10 4.E-10 5.E-10 1.0E-09 1.0E-09 2.6E-15 7.2E-15 3.E-06 7.E-06 1.E-05
RM 1.5 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 1.5 West Total TEQ -- pg/g -- -- -- -- 1.E-10 4.E-10 5.E-10 -- -- -- -- 3.E-06 7.E-06 1.E-05
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1.5 West Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 1.3E-11 3.5E-11 4.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 3.0E-11 8.3E-11 6.E-08 2.E-07 2.E-07
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 1.5 East Metals
RM 1.5 East Arsenic 5.4E+00 mg/kg 1.5E+00 1.5E+00 6.3E-08 1.8E-07 9.E-08 3.E-07 4.E-07 3.0E-04 3.0E-04 1.5E-07 4.1E-07 5.E-04 1.E-03 2.E-03
RM 1.5 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 4.4E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 1.5 East Mercury 1.3E-01 mg/kg -- -- 0.0E+00 4.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.6E-09 0.E+00 3.E-05 3.E-05
RM 1.5 East Thallium 8.9E-02 mg/kg -- -- 0.0E+00 2.9E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.8E-09 0.E+00 1.E-04 1.E-04
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.7E-01 ug/kg -- -- 1.4E-11 1.2E-11 -- -- -- 3.0E-04 3.0E-04 3.4E-11 2.8E-11 1.E-07 9.E-08 2.E-07
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene 9.4E+02 ug/kg 7.3E-01 7.3E-01 4.7E-08 3.1E-08 3.E-08 2.E-08 6.E-08 -- -- 1.1E-07 7.2E-08 -- -- --
RM 1.5 East Benzo(a)pyrene 1.4E+03 ug/kg 7.3E+00 7.3E+00 7.1E-08 4.6E-08 5.E-07 3.E-07 9.E-07 -- -- 1.7E-07 1.1E-07 -- -- --
RM 1.5 East Benzo(b)fluoranthene 8.2E+02 ug/kg 7.3E-01 7.3E-01 4.1E-08 2.7E-08 3.E-08 2.E-08 5.E-08 -- -- 9.7E-08 6.3E-08 -- -- --
RM 1.5 East Benzo(k)fluoranthene 8.2E+02 ug/kg 7.3E-02 7.3E-02 4.1E-08 2.7E-08 3.E-09 2.E-09 5.E-09 -- -- 9.7E-08 6.3E-08 -- -- --
RM 1.5 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 7.1E-09 4.6E-09 5.E-08 3.E-08 9.E-08 -- -- 1.7E-08 1.1E-08 -- -- --
RM 1.5 East Indeno(1,2,3-cd)pyrene 1.0E+03 ug/kg 7.3E-01 7.3E-01 5.1E-08 3.3E-08 4.E-08 2.E-08 6.E-08 -- -- 1.2E-07 7.6E-08 -- -- --
RM 1.5 East Naphthalene 3.7E+02 ug/kg -- -- 1.9E-08 1.2E-08 -- -- -- 2.0E-02 2.0E-02 4.4E-08 2.8E-08 2.E-06 1.E-06 4.E-06
RM 1.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-07 4.E-07 1.E-06 -- -- -- -- -- -- --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 1.7E+02 ug/kg 1.4E-02 1.4E-02 6.6E-09 5.6E-09 9.E-11 8.E-11 2.E-10 2.0E-02 2.0E-02 1.5E-08 1.3E-08 8.E-07 6.E-07 1.E-06
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 4.1E+01 ug/kg 2.0E+00 2.0E+00 2.2E-09 1.3E-09 4.E-09 3.E-09 7.E-09 2.0E-05 2.0E-05 5.1E-09 3.1E-09 3.E-04 2.E-04 4.E-04
RM 1.5 East Total PCB Congeners 3.5E+03 pg/g NA NA 1.9E-10 1.1E-10 NA NA -- NA NA 4.4E-10 2.6E-10 NA NA --
RM 1.5 East Total PCBs, Adjusted 3.2E+03 pg/g 2.0E+00 2.0E+00 1.8E-10 1.1E-10 4.E-10 2.E-10 6.E-10 2.0E-05 2.0E-05 4.1E-10 2.5E-10 2.E-05 1.E-05 3.E-05
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 2.1E-14 5.9E-14 3.E-09 8.E-09 1.E-08 1.0E-09 1.0E-09 4.9E-14 1.4E-13 5.E-05 1.E-04 2.E-04
RM 1.5 East Total PCB TEQ 1.1E-01 pg/g 1.3E+05 1.3E+05 5.7E-15 3.4E-15 7.E-10 4.E-10 1.E-09 1.0E-09 1.0E-09 1.3E-14 8.0E-15 1.E-05 8.E-06 2.E-05
RM 1.5 East Total TEQ -- pg/g -- -- -- -- 3.E-09 8.E-09 1.E-08 -- -- -- -- 6.E-05 1.E-04 2.E-04
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 East Dieldrin 6.9E-02 ug/kg 1.6E+01 1.6E+01 2.7E-12 2.3E-12 4.E-11 4.E-11 8.E-11 5.0E-05 5.0E-05 6.3E-12 5.3E-12 1.E-07 1.E-07 2.E-07
RM 1.5 East Total DDT 2.2E+01 ug/kg 3.4E-01 3.4E-01 2.5E-10 7.1E-10 9.E-11 2.E-10 3.E-10 5.0E-04 5.0E-04 5.9E-10 1.7E-09 1.E-06 3.E-06 5.E-06
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 2 West Metals
RM 2 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 4.5E-08 1.3E-07 7.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.0E-07 2.9E-07 3.E-04 1.E-03 1.E-03
RM 2 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 4.5E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 2 West Mercury 7.8E-02 mg/kg -- -- 0.0E+00 2.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.9E-09 0.E+00 2.E-05 2.E-05
RM 2 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 4.4E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-08 0.E+00 2.E-04 2.E-04
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.1E+00 ug/kg -- -- 8.2E-11 6.9E-11 -- -- -- 3.0E-04 3.0E-04 1.9E-10 1.6E-10 6.E-07 5.E-07 1.E-06
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene 5.5E+01 ug/kg 7.3E-01 7.3E-01 2.8E-09 1.8E-09 2.E-09 1.E-09 3.E-09 -- -- 6.4E-09 4.2E-09 -- -- --
RM 2 West Benzo(a)pyrene 9.8E+01 ug/kg 7.3E+00 7.3E+00 5.0E-09 3.2E-09 4.E-08 2.E-08 6.E-08 -- -- 1.2E-08 7.5E-09 -- -- --
RM 2 West Benzo(b)fluoranthene 9.8E+01 ug/kg 7.3E-01 7.3E-01 4.9E-09 3.2E-09 4.E-09 2.E-09 6.E-09 -- -- 1.2E-08 7.5E-09 -- -- --
RM 2 West Benzo(k)fluoranthene 3.2E+01 ug/kg 7.3E-02 7.3E-02 1.6E-09 1.0E-09 1.E-10 8.E-11 2.E-10 -- -- 3.8E-09 2.4E-09 -- -- --
RM 2 West Dibenzo(a,h)anthracene 1.0E+01 ug/kg 7.3E+00 7.3E+00 5.2E-10 3.4E-10 4.E-09 2.E-09 6.E-09 -- -- 1.2E-09 7.9E-10 -- -- --
RM 2 West Indeno(1,2,3-cd)pyrene 8.1E+01 ug/kg 7.3E-01 7.3E-01 4.1E-09 2.7E-09 3.E-09 2.E-09 5.E-09 -- -- 9.6E-09 6.2E-09 -- -- --
RM 2 West Naphthalene 1.0E+01 ug/kg -- -- 5.1E-10 3.3E-10 -- -- -- 2.0E-02 2.0E-02 1.2E-09 7.6E-10 6.E-08 4.E-08 1.E-07
RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 3.E-08 8.E-08 -- -- -- -- -- -- --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 4.8E+01 ug/kg 1.4E-02 1.4E-02 1.9E-09 1.6E-09 3.E-11 2.E-11 5.E-11 2.0E-02 2.0E-02 4.3E-09 3.7E-09 2.E-07 2.E-07 4.E-07
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.8E+01 ug/kg 2.0E+00 2.0E+00 1.0E-09 6.0E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.3E-09 1.4E-09 1.E-04 7.E-05 2.E-04
RM 2 West Total PCB Congeners 1.2E+04 pg/g NA NA 6.5E-10 3.9E-10 NA NA -- NA NA 1.5E-09 9.1E-10 NA NA --
RM 2 West Total PCBs, Adjusted 1.1E+04 pg/g 2.0E+00 2.0E+00 6.1E-10 3.7E-10 1.E-09 7.E-10 2.E-09 2.0E-05 2.0E-05 1.4E-09 8.6E-10 7.E-05 4.E-05 1.E-04
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 2.2E+00 pg/g 1.3E+05 1.3E+05 2.5E-14 7.1E-14 3.E-09 9.E-09 1.E-08 1.0E-09 1.0E-09 5.9E-14 1.7E-13 6.E-05 2.E-04 2.E-04
RM 2 West Total PCB TEQ 3.5E-01 pg/g 1.3E+05 1.3E+05 1.9E-14 1.2E-14 2.E-09 1.E-09 4.E-09 1.0E-09 1.0E-09 4.5E-14 2.7E-14 4.E-05 3.E-05 7.E-05
RM 2 West Total TEQ -- pg/g -- -- -- -- 6.E-09 1.E-08 2.E-08 -- -- -- -- 1.E-04 2.E-04 3.E-04
RM 2 West Pesticides
RM 2 West Aldrin 3.6E-01 ug/kg 1.7E+01 1.7E+01 1.4E-11 1.2E-11 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 3.3E-11 2.7E-11 1.E-06 9.E-07 2.E-06
RM 2 West Dieldrin 2.7E-01 ug/kg 1.6E+01 1.6E+01 1.0E-11 8.8E-12 2.E-10 1.E-10 3.E-10 5.0E-05 5.0E-05 2.4E-11 2.1E-11 5.E-07 4.E-07 9.E-07
RM 2 West Total DDT 3.2E+00 ug/kg 3.4E-01 3.4E-01 3.7E-11 1.0E-10 1.E-11 4.E-11 5.E-11 5.0E-04 5.0E-04 8.6E-11 2.4E-10 2.E-07 5.E-07 7.E-07
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2 West Conventionals
RM 2 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 2 East Metals
RM 2 East Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 5.0E-08 1.4E-07 7.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.2E-07 3.3E-07 4.E-04 1.E-03 1.E-03
RM 2 East Lead 4.3E+01 mg/kg NL NL 0.0E+00 1.4E-06 NL NL -- NL NL 0.0E+00 3.3E-06 NL NL --
RM 2 East Mercury 9.1E-02 mg/kg -- -- 0.0E+00 3.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.9E-09 0.E+00 2.E-05 2.E-05
RM 2 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 3.7E+00 ug/kg -- -- 1.4E-10 1.2E-10 -- -- -- 3.0E-04 3.0E-04 3.4E-10 2.8E-10 1.E-06 9.E-07 2.E-06
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene 9.7E+01 ug/kg 7.3E-01 7.3E-01 4.9E-09 3.2E-09 4.E-09 2.E-09 6.E-09 -- -- 1.1E-08 7.4E-09 -- -- --
RM 2 East Benzo(a)pyrene 1.2E+02 ug/kg 7.3E+00 7.3E+00 6.1E-09 3.9E-09 4.E-08 3.E-08 7.E-08 -- -- 1.4E-08 9.1E-09 -- -- --
RM 2 East Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 6.6E-09 4.3E-09 5.E-09 3.E-09 8.E-09 -- -- 1.5E-08 1.0E-08 -- -- --
RM 2 East Benzo(k)fluoranthene 7.7E+01 ug/kg 7.3E-02 7.3E-02 3.9E-09 2.5E-09 3.E-10 2.E-10 5.E-10 -- -- 9.1E-09 5.9E-09 -- -- --
RM 2 East Dibenzo(a,h)anthracene 2.4E+01 ug/kg 7.3E+00 7.3E+00 1.2E-09 7.7E-10 9.E-09 6.E-09 1.E-08 -- -- 2.8E-09 1.8E-09 -- -- --
RM 2 East Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 5.4E-09 3.5E-09 4.E-09 3.E-09 6.E-09 -- -- 1.3E-08 8.1E-09 -- -- --
RM 2 East Naphthalene 2.1E+01 ug/kg -- -- 1.1E-09 6.9E-10 -- -- -- 2.0E-02 2.0E-02 2.5E-09 1.6E-09 1.E-07 8.E-08 2.E-07
RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-08 4.E-08 1.E-07 -- -- -- -- -- -- --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 4.7E-09 3.9E-09 7.E-11 6.E-11 1.E-10 2.0E-02 2.0E-02 1.1E-08 9.2E-09 5.E-07 5.E-07 1.E-06
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 9.1E+02 ug/kg 2.0E+00 2.0E+00 5.0E-08 3.0E-08 1.E-07 6.E-08 2.E-07 2.0E-05 2.0E-05 1.2E-07 7.0E-08 6.E-03 3.E-03 9.E-03
RM 2 East Total PCB Congeners 3.4E+06 pg/g NA NA 1.8E-07 1.1E-07 NA NA -- NA NA 4.3E-07 2.6E-07 NA NA --
RM 2 East Total PCBs, Adjusted 3.2E+06 pg/g 2.0E+00 2.0E+00 1.8E-07 1.1E-07 4.E-07 2.E-07 6.E-07 2.0E-05 2.0E-05 4.1E-07 2.5E-07 2.E-02 1.E-02 3.E-02
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 4.0E+00 pg/g 1.3E+05 1.3E+05 4.7E-14 1.3E-13 6.E-09 2.E-08 2.E-08 1.0E-09 1.0E-09 1.1E-13 3.1E-13 1.E-04 3.E-04 4.E-04
RM 2 East Total PCB TEQ 4.5E+01 pg/g 1.3E+05 1.3E+05 2.4E-12 1.5E-12 3.E-07 2.E-07 5.E-07 1.0E-09 1.0E-09 5.7E-12 3.4E-12 6.E-03 3.E-03 9.E-03
RM 2 East Total TEQ -- pg/g -- -- -- -- 3.E-07 2.E-07 5.E-07 -- -- -- -- 6.E-03 4.E-03 9.E-03
RM 2 East Pesticides
RM 2 East Aldrin 7.0E-01 ug/kg 1.7E+01 1.7E+01 2.7E-11 2.3E-11 5.E-10 4.E-10 8.E-10 3.0E-05 3.0E-05 6.3E-11 5.3E-11 2.E-06 2.E-06 4.E-06
RM 2 East Dieldrin 1.2E+00 ug/kg 1.6E+01 1.6E+01 4.8E-11 4.1E-11 8.E-10 7.E-10 1.E-09 5.0E-05 5.0E-05 1.1E-10 9.5E-11 2.E-06 2.E-06 4.E-06
RM 2 East Total DDT 4.2E+00 ug/kg 3.4E-01 3.4E-01 4.9E-11 1.4E-10 2.E-11 5.E-11 6.E-11 5.0E-04 5.0E-04 1.1E-10 3.2E-10 2.E-07 6.E-07 9.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 2.5 West Metals
RM 2.5 West Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 5.5E-08 1.5E-07 8.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.3E-07 3.6E-07 4.E-04 1.E-03 2.E-03
RM 2.5 West Lead 1.7E+01 mg/kg NL NL 0.0E+00 5.7E-07 NL NL -- NL NL 0.0E+00 1.3E-06 NL NL --
RM 2.5 West Mercury 9.1E-02 mg/kg -- -- 0.0E+00 3.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.9E-09 0.E+00 2.E-05 2.E-05
RM 2.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.3E+00 ug/kg -- -- 8.9E-11 7.5E-11 -- -- -- 3.0E-04 3.0E-04 2.1E-10 1.8E-10 7.E-07 6.E-07 1.E-06
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 1.0E-08 1.E-08 7.E-09 2.E-08 -- -- 3.6E-08 2.3E-08 -- -- --
RM 2.5 West Benzo(a)pyrene 5.5E+02 ug/kg 7.3E+00 7.3E+00 2.8E-08 1.8E-08 2.E-07 1.E-07 3.E-07 -- -- 6.4E-08 4.2E-08 -- -- --
RM 2.5 West Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.3E-08 1.E-08 9.E-09 2.E-08 -- -- 4.7E-08 3.0E-08 -- -- --
RM 2.5 West Benzo(k)fluoranthene 2.5E+02 ug/kg 7.3E-02 7.3E-02 1.3E-08 8.3E-09 9.E-10 6.E-10 2.E-09 -- -- 3.0E-08 1.9E-08 -- -- --
RM 2.5 West Dibenzo(a,h)anthracene 6.4E+01 ug/kg 7.3E+00 7.3E+00 3.2E-09 2.1E-09 2.E-08 2.E-08 4.E-08 -- -- 7.5E-09 4.9E-09 -- -- --
RM 2.5 West Indeno(1,2,3-cd)pyrene 4.7E+02 ug/kg 7.3E-01 7.3E-01 2.4E-08 1.5E-08 2.E-08 1.E-08 3.E-08 -- -- 5.5E-08 3.6E-08 -- -- --
RM 2.5 West Naphthalene 7.6E+01 ug/kg -- -- 3.8E-09 2.5E-09 -- -- -- 2.0E-02 2.0E-02 8.9E-09 5.8E-09 4.E-07 3.E-07 7.E-07
RM 2.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-07 4.E-07 -- -- -- -- -- -- --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 4.3E+01 ug/kg 1.4E-02 1.4E-02 1.7E-09 1.4E-09 2.E-11 2.E-11 4.E-11 2.0E-02 2.0E-02 3.9E-09 3.3E-09 2.E-07 2.E-07 4.E-07
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.0E+00 1.2E-09 7.0E-10 2.E-09 1.E-09 4.E-09 2.0E-05 2.0E-05 2.7E-09 1.6E-09 1.E-04 8.E-05 2.E-04
RM 2.5 West Total PCB Congeners 7.3E+03 pg/g NA NA 4.0E-10 2.4E-10 NA NA -- NA NA 9.2E-10 5.6E-10 NA NA --
RM 2.5 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 3.7E-10 2.3E-10 7.E-10 5.E-10 1.E-09 2.0E-05 2.0E-05 8.7E-10 5.3E-10 4.E-05 3.E-05 7.E-05
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 4.1E-01 pg/g 1.3E+05 1.3E+05 4.8E-15 1.4E-14 6.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 1.1E-14 3.2E-14 1.E-05 3.E-05 4.E-05
RM 2.5 West Total PCB TEQ 2.1E-01 pg/g 1.3E+05 1.3E+05 1.1E-14 6.8E-15 1.E-09 9.E-10 2.E-09 1.0E-09 1.0E-09 2.6E-14 1.6E-14 3.E-05 2.E-05 4.E-05
RM 2.5 West Total TEQ -- pg/g -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- 4.E-05 5.E-05 8.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 2.6E-01 ug/kg 1.7E+01 1.7E+01 1.0E-11 8.4E-12 2.E-10 1.E-10 3.E-10 3.0E-05 3.0E-05 2.3E-11 2.0E-11 8.E-07 7.E-07 1.E-06
RM 2.5 West Dieldrin 2.2E-01 ug/kg 1.6E+01 1.6E+01 8.5E-12 7.2E-12 1.E-10 1.E-10 3.E-10 5.0E-05 5.0E-05 2.0E-11 1.7E-11 4.E-07 3.E-07 7.E-07
RM 2.5 West Total DDT 3.4E+00 ug/kg 3.4E-01 3.4E-01 4.0E-11 1.1E-10 1.E-11 4.E-11 5.E-11 5.0E-04 5.0E-04 9.3E-11 2.6E-10 2.E-07 5.E-07 7.E-07
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-07
RM 2.5 East Metals
RM 2.5 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 5.6E-08 1.6E-07 8.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.3E-07 3.7E-07 4.E-04 1.E-03 2.E-03
RM 2.5 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 6.7E-07 NL NL -- NL NL 0.0E+00 1.6E-06 NL NL --
RM 2.5 East Mercury 9.1E-02 mg/kg -- -- 0.0E+00 3.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.9E-09 0.E+00 2.E-05 2.E-05
RM 2.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene 2.9E+03 ug/kg 7.3E-01 7.3E-01 1.4E-07 9.4E-08 1.E-07 7.E-08 2.E-07 -- -- 3.4E-07 2.2E-07 -- -- --
RM 2.5 East Benzo(a)pyrene 2.3E+03 ug/kg 7.3E+00 7.3E+00 1.1E-07 7.4E-08 8.E-07 5.E-07 1.E-06 -- -- 2.7E-07 1.7E-07 -- -- --
RM 2.5 East Benzo(b)fluoranthene 2.0E+03 ug/kg 7.3E-01 7.3E-01 9.9E-08 6.4E-08 7.E-08 5.E-08 1.E-07 -- -- 2.3E-07 1.5E-07 -- -- --
RM 2.5 East Benzo(k)fluoranthene 6.2E+02 ug/kg 7.3E-02 7.3E-02 3.1E-08 2.0E-08 2.E-09 1.E-09 4.E-09 -- -- 7.3E-08 4.7E-08 -- -- --
RM 2.5 East Dibenzo(a,h)anthracene 2.2E+02 ug/kg 7.3E+00 7.3E+00 1.1E-08 7.3E-09 8.E-08 5.E-08 1.E-07 -- -- 2.6E-08 1.7E-08 -- -- --
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 East Indeno(1,2,3-cd)pyrene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.5E-08 4.2E-08 5.E-08 3.E-08 8.E-08 -- -- 1.5E-07 9.8E-08 -- -- --
RM 2.5 East Naphthalene 2.1E+02 ug/kg -- -- 1.1E-08 6.8E-09 -- -- -- 2.0E-02 2.0E-02 2.5E-08 1.6E-08 1.E-06 8.E-07 2.E-06
RM 2.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 7.E-07 2.E-06 -- -- -- -- -- -- --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 4.1E-09 3.5E-09 6.E-11 5.E-11 1.E-10 2.0E-02 2.0E-02 9.6E-09 8.1E-09 5.E-07 4.E-07 9.E-07
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 7.7E+01 ug/kg 2.0E+00 2.0E+00 4.2E-09 2.5E-09 8.E-09 5.E-09 1.E-08 2.0E-05 2.0E-05 9.8E-09 5.9E-09 5.E-04 3.E-04 8.E-04
RM 2.5 East Total PCB Congeners 1.8E+05 pg/g NA NA 9.9E-09 5.9E-09 NA NA -- NA NA 2.3E-08 1.4E-08 NA NA --
RM 2.5 East Total PCBs, Adjusted 1.7E+05 pg/g 2.0E+00 2.0E+00 9.3E-09 5.6E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 2.2E-08 1.3E-08 1.E-03 7.E-04 2.E-03
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 1.2E-14 3.5E-14 2.E-09 4.E-09 6.E-09 1.0E-09 1.0E-09 2.9E-14 8.1E-14 3.E-05 8.E-05 1.E-04
RM 2.5 East Total PCB TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 1.8E-13 1.1E-13 2.E-08 1.E-08 4.E-08 1.0E-09 1.0E-09 4.2E-13 2.5E-13 4.E-04 3.E-04 7.E-04
RM 2.5 East Total TEQ -- pg/g -- -- -- -- 3.E-08 2.E-08 4.E-08 -- -- -- -- 4.E-04 3.E-04 8.E-04
RM 2.5 East Pesticides
RM 2.5 East Aldrin 7.5E-01 ug/kg 1.7E+01 1.7E+01 2.9E-11 2.5E-11 5.E-10 4.E-10 9.E-10 3.0E-05 3.0E-05 6.8E-11 5.7E-11 2.E-06 2.E-06 4.E-06
RM 2.5 East Dieldrin 3.3E-01 ug/kg 1.6E+01 1.6E+01 1.3E-11 1.1E-11 2.E-10 2.E-10 4.E-10 5.0E-05 5.0E-05 3.0E-11 2.5E-11 6.E-07 5.E-07 1.E-06
RM 2.5 East Total DDT 8.5E+00 ug/kg 3.4E-01 3.4E-01 9.9E-11 2.8E-10 3.E-11 9.E-11 1.E-10 5.0E-04 5.0E-04 2.3E-10 6.5E-10 5.E-07 1.E-06 2.E-06
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 2.5 MC Metals
RM 2.5 MC Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 5.6E-08 1.6E-07 8.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.3E-07 3.6E-07 4.E-04 1.E-03 2.E-03
RM 2.5 MC Lead 1.7E+01 mg/kg NL NL 0.0E+00 5.5E-07 NL NL -- NL NL 0.0E+00 1.3E-06 NL NL --
RM 2.5 MC Mercury 1.3E-01 mg/kg -- -- 0.0E+00 4.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.8E-09 0.E+00 3.E-05 3.E-05
RM 2.5 MC Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 1.0E-08 1.E-08 7.E-09 2.E-08 -- -- 3.6E-08 2.3E-08 -- -- --
RM 2.5 MC Benzo(a)pyrene 4.9E+02 ug/kg 7.3E+00 7.3E+00 2.5E-08 1.6E-08 2.E-07 1.E-07 3.E-07 -- -- 5.8E-08 3.7E-08 -- -- --
RM 2.5 MC Benzo(b)fluoranthene 4.5E+02 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.5E-08 2.E-08 1.E-08 3.E-08 -- -- 5.3E-08 3.4E-08 -- -- --
RM 2.5 MC Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 7.3E-09 4.7E-09 5.E-10 3.E-10 9.E-10 -- -- 1.7E-08 1.1E-08 -- -- --
RM 2.5 MC Dibenzo(a,h)anthracene 4.7E+01 ug/kg 7.3E+00 7.3E+00 2.4E-09 1.5E-09 2.E-08 1.E-08 3.E-08 -- -- 5.6E-09 3.6E-09 -- -- --
RM 2.5 MC Indeno(1,2,3-cd)pyrene 3.8E+02 ug/kg 7.3E-01 7.3E-01 1.9E-08 1.2E-08 1.E-08 9.E-09 2.E-08 -- -- 4.4E-08 2.9E-08 -- -- --
RM 2.5 MC Naphthalene 9.9E+01 ug/kg -- -- 5.0E-09 3.2E-09 -- -- -- 2.0E-02 2.0E-02 1.2E-08 7.6E-09 6.E-07 4.E-07 1.E-06
RM 2.5 MC Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 2.E-07 4.E-07 -- -- -- -- -- -- --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 1.4E-02 3.6E-09 3.0E-09 5.E-11 4.E-11 9.E-11 2.0E-02 2.0E-02 8.5E-09 7.1E-09 4.E-07 4.E-07 8.E-07
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 3.9E+01 ug/kg 2.0E+00 2.0E+00 2.1E-09 1.3E-09 4.E-09 3.E-09 7.E-09 2.0E-05 2.0E-05 4.9E-09 2.9E-09 2.E-04 1.E-04 4.E-04
RM 2.5 MC Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 2.5 MC Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 6.5E-01 ug/kg 1.7E+01 1.7E+01 2.5E-11 2.1E-11 4.E-10 4.E-10 8.E-10 3.0E-05 3.0E-05 5.9E-11 5.0E-11 2.E-06 2.E-06 4.E-06
RM 2.5 MC Dieldrin 9.7E-01 ug/kg 1.6E+01 1.6E+01 3.8E-11 3.2E-11 6.E-10 5.E-10 1.E-09 5.0E-05 5.0E-05 8.8E-11 7.4E-11 2.E-06 1.E-06 3.E-06
RM 2.5 MC Total DDT 1.1E+01 ug/kg 3.4E-01 3.4E-01 1.3E-10 3.6E-10 4.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 3.0E-10 8.3E-10 6.E-07 2.E-06 2.E-06
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-07
RM 3 West Metals
RM 3 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 4.8E-08 1.3E-07 7.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.1E-07 3.1E-07 4.E-04 1.E-03 1.E-03
RM 3 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 4.6E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 3 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 3.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.2E-09 0.E+00 3.E-05 3.E-05
RM 3 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 7.5E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-06 0.E+00 3.E-02 3.E-02
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.8E+01 ug/kg -- -- 7.0E-10 5.9E-10 -- -- -- 3.0E-04 3.0E-04 1.6E-09 1.4E-09 5.E-06 5.E-06 1.E-05
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene 4.7E+02 ug/kg 7.3E-01 7.3E-01 2.4E-08 1.5E-08 2.E-08 1.E-08 3.E-08 -- -- 5.5E-08 3.6E-08 -- -- --
RM 3 West Benzo(a)pyrene 7.1E+02 ug/kg 7.3E+00 7.3E+00 3.6E-08 2.3E-08 3.E-07 2.E-07 4.E-07 -- -- 8.3E-08 5.4E-08 -- -- --
RM 3 West Benzo(b)fluoranthene 6.0E+02 ug/kg 7.3E-01 7.3E-01 3.0E-08 2.0E-08 2.E-08 1.E-08 4.E-08 -- -- 7.1E-08 4.6E-08 -- -- --
RM 3 West Benzo(k)fluoranthene 4.0E+02 ug/kg 7.3E-02 7.3E-02 2.0E-08 1.3E-08 1.E-09 9.E-10 2.E-09 -- -- 4.7E-08 3.0E-08 -- -- --
RM 3 West Dibenzo(a,h)anthracene 8.2E+01 ug/kg 7.3E+00 7.3E+00 4.1E-09 2.7E-09 3.E-08 2.E-08 5.E-08 -- -- 9.6E-09 6.2E-09 -- -- --
RM 3 West Indeno(1,2,3-cd)pyrene 4.8E+02 ug/kg 7.3E-01 7.3E-01 2.4E-08 1.6E-08 2.E-08 1.E-08 3.E-08 -- -- 5.6E-08 3.6E-08 -- -- --
RM 3 West Naphthalene 2.2E+02 ug/kg -- -- 1.1E-08 7.3E-09 -- -- -- 2.0E-02 2.0E-02 2.6E-08 1.7E-08 1.E-06 9.E-07 2.E-06
RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-07 6.E-07 -- -- -- -- -- -- --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 5.8E+01 ug/kg 1.4E-02 1.4E-02 2.2E-09 1.9E-09 3.E-11 3.E-11 6.E-11 2.0E-02 2.0E-02 5.2E-09 4.4E-09 3.E-07 2.E-07 5.E-07
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.8E+01 ug/kg 2.0E+00 2.0E+00 9.6E-10 5.8E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.2E-09 1.3E-09 1.E-04 7.E-05 2.E-04
RM 3 West Total PCB Congeners 1.6E+04 pg/g NA NA 8.6E-10 5.2E-10 NA NA -- NA NA 2.0E-09 1.2E-09 NA NA --
RM 3 West Total PCBs, Adjusted 1.5E+04 pg/g 2.0E+00 2.0E+00 8.2E-10 4.9E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 1.9E-09 1.2E-09 1.E-04 6.E-05 2.E-04
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 1.9E-14 5.4E-14 3.E-09 7.E-09 1.E-08 1.0E-09 1.0E-09 4.5E-14 1.3E-13 4.E-05 1.E-04 2.E-04
RM 3 West Total PCB TEQ 4.4E-01 pg/g 1.3E+05 1.3E+05 2.4E-14 1.4E-14 3.E-09 2.E-09 5.E-09 1.0E-09 1.0E-09 5.6E-14 3.4E-14 6.E-05 3.E-05 9.E-05
RM 3 West Total TEQ -- pg/g -- -- -- -- 6.E-09 9.E-09 1.E-08 -- -- -- -- 1.E-04 2.E-04 3.E-04
RM 3 West Pesticides
RM 3 West Aldrin 5.2E-01 ug/kg 1.7E+01 1.7E+01 2.0E-11 1.7E-11 3.E-10 3.E-10 6.E-10 3.0E-05 3.0E-05 4.7E-11 4.0E-11 2.E-06 1.E-06 3.E-06
RM 3 West Dieldrin 1.3E+00 ug/kg 1.6E+01 1.6E+01 5.1E-11 4.3E-11 8.E-10 7.E-10 2.E-09 5.0E-05 5.0E-05 1.2E-10 1.0E-10 2.E-06 2.E-06 4.E-06
RM 3 West Total DDT 1.1E+02 ug/kg 3.4E-01 3.4E-01 1.3E-09 3.6E-09 4.E-10 1.E-09 2.E-09 5.0E-04 5.0E-04 3.0E-09 8.3E-09 6.E-06 2.E-05 2.E-05
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3 West Conventionals
RM 3 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-07
RM 3 East Metals
RM 3 East Arsenic 5.5E+00 mg/kg 1.5E+00 1.5E+00 6.4E-08 1.8E-07 1.E-07 3.E-07 4.E-07 3.0E-04 3.0E-04 1.5E-07 4.2E-07 5.E-04 1.E-03 2.E-03
RM 3 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 4.4E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 3 East Mercury 7.5E-02 mg/kg -- -- 0.0E+00 2.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.7E-09 0.E+00 2.E-05 2.E-05
RM 3 East Thallium 6.0E+00 mg/kg -- -- 0.0E+00 2.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.6E-07 0.E+00 7.E-03 7.E-03
RM 3 East Butyltins
RM 3 East Tributyltin ion 1.6E+01 ug/kg -- -- 6.2E-10 5.2E-10 -- -- -- 3.0E-04 3.0E-04 1.5E-09 1.2E-09 5.E-06 4.E-06 9.E-06
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 7.3E-09 4.7E-09 5.E-09 3.E-09 9.E-09 -- -- 1.7E-08 1.1E-08 -- -- --
RM 3 East Benzo(a)pyrene 1.4E+02 ug/kg 7.3E+00 7.3E+00 6.8E-09 4.4E-09 5.E-08 3.E-08 8.E-08 -- -- 1.6E-08 1.0E-08 -- -- --
RM 3 East Benzo(b)fluoranthene 1.6E+02 ug/kg 7.3E-01 7.3E-01 8.0E-09 5.2E-09 6.E-09 4.E-09 1.E-08 -- -- 1.9E-08 1.2E-08 -- -- --
RM 3 East Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 5.6E-09 3.6E-09 4.E-10 3.E-10 7.E-10 -- -- 1.3E-08 8.5E-09 -- -- --
RM 3 East Dibenzo(a,h)anthracene 1.7E+01 ug/kg 7.3E+00 7.3E+00 8.5E-10 5.5E-10 6.E-09 4.E-09 1.E-08 -- -- 2.0E-09 1.3E-09 -- -- --
RM 3 East Indeno(1,2,3-cd)pyrene 8.3E+01 ug/kg 7.3E-01 7.3E-01 4.2E-09 2.7E-09 3.E-09 2.E-09 5.E-09 -- -- 9.8E-09 6.3E-09 -- -- --
RM 3 East Naphthalene 1.7E+01 ug/kg -- -- 8.5E-10 5.5E-10 -- -- -- 2.0E-02 2.0E-02 2.0E-09 1.3E-09 1.E-07 6.E-08 2.E-07
RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-08 5.E-08 1.E-07 -- -- -- -- -- -- --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 8.8E+01 ug/kg 1.4E-02 1.4E-02 3.4E-09 2.9E-09 5.E-11 4.E-11 9.E-11 2.0E-02 2.0E-02 8.0E-09 6.7E-09 4.E-07 3.E-07 7.E-07
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 2.3E+01 ug/kg 2.0E+00 2.0E+00 1.2E-09 7.5E-10 2.E-09 1.E-09 4.E-09 2.0E-05 2.0E-05 2.9E-09 1.7E-09 1.E-04 9.E-05 2.E-04
RM 3 East Total PCB Congeners 9.0E+03 pg/g NA NA 4.9E-10 3.0E-10 NA NA -- NA NA 1.1E-09 6.9E-10 NA NA --
RM 3 East Total PCBs, Adjusted 8.6E+03 pg/g 2.0E+00 2.0E+00 4.7E-10 2.8E-10 9.E-10 6.E-10 2.E-09 2.0E-05 2.0E-05 1.1E-09 6.6E-10 5.E-05 3.E-05 9.E-05
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 5.4E+00 pg/g 1.3E+05 1.3E+05 6.3E-14 1.8E-13 8.E-09 2.E-08 3.E-08 1.0E-09 1.0E-09 1.5E-13 4.1E-13 1.E-04 4.E-04 6.E-04
RM 3 East Total PCB TEQ 1.0E-01 pg/g 1.3E+05 1.3E+05 5.5E-15 3.3E-15 7.E-10 4.E-10 1.E-09 1.0E-09 1.0E-09 1.3E-14 7.7E-15 1.E-05 8.E-06 2.E-05
RM 3 East Total TEQ -- pg/g -- -- -- -- 9.E-09 2.E-08 3.E-08 -- -- -- -- 2.E-04 4.E-04 6.E-04
RM 3 East Pesticides
RM 3 East Aldrin 4.0E-01 ug/kg 1.7E+01 1.7E+01 1.5E-11 1.3E-11 3.E-10 2.E-10 5.E-10 3.0E-05 3.0E-05 3.6E-11 3.0E-11 1.E-06 1.E-06 2.E-06
RM 3 East Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 7.6E-12 6.4E-12 1.E-10 1.E-10 2.E-10 5.0E-05 5.0E-05 1.8E-11 1.5E-11 4.E-07 3.E-07 7.E-07
RM 3 East Total DDT 3.8E+00 ug/kg 3.4E-01 3.4E-01 4.4E-11 1.2E-10 2.E-11 4.E-11 6.E-11 5.0E-04 5.0E-04 1.0E-10 2.9E-10 2.E-07 6.E-07 8.E-07
RM 3 East Conventionals
RM 3 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 3.5 West Metals
RM 3.5 West Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 1.2E-07 3.4E-07 2.E-07 5.E-07 7.E-07 3.0E-04 3.0E-04 2.8E-07 8.0E-07 9.E-04 3.E-03 4.E-03
RM 3.5 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 5.3E-07 NL NL -- NL NL 0.0E+00 1.2E-06 NL NL --
RM 3.5 West Mercury 1.2E-01 mg/kg -- -- 0.0E+00 3.9E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.0E-09 0.E+00 3.E-05 3.E-05
RM 3.5 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 7.5E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-06 0.E+00 3.E-02 3.E-02
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 8.1E+01 ug/kg -- -- 3.1E-09 2.6E-09 -- -- -- 3.0E-04 3.0E-04 7.3E-09 6.2E-09 2.E-05 2.E-05 5.E-05
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene 9.2E+02 ug/kg 7.3E-01 7.3E-01 4.6E-08 3.0E-08 3.E-08 2.E-08 6.E-08 -- -- 1.1E-07 7.0E-08 -- -- --
RM 3.5 West Benzo(a)pyrene 1.3E+03 ug/kg 7.3E+00 7.3E+00 6.8E-08 4.4E-08 5.E-07 3.E-07 8.E-07 -- -- 1.6E-07 1.0E-07 -- -- --
RM 3.5 West Benzo(b)fluoranthene 1.2E+03 ug/kg 7.3E-01 7.3E-01 6.0E-08 3.9E-08 4.E-08 3.E-08 7.E-08 -- -- 1.4E-07 9.1E-08 -- -- --
RM 3.5 West Benzo(k)fluoranthene 4.3E+02 ug/kg 7.3E-02 7.3E-02 2.2E-08 1.4E-08 2.E-09 1.E-09 3.E-09 -- -- 5.1E-08 3.3E-08 -- -- --
RM 3.5 West Dibenzo(a,h)anthracene 7.5E+01 ug/kg 7.3E+00 7.3E+00 3.8E-09 2.5E-09 3.E-08 2.E-08 5.E-08 -- -- 8.8E-09 5.7E-09 -- -- --
RM 3.5 West Indeno(1,2,3-cd)pyrene 1.1E+03 ug/kg 7.3E-01 7.3E-01 5.5E-08 3.5E-08 4.E-08 3.E-08 7.E-08 -- -- 1.3E-07 8.3E-08 -- -- --
RM 3.5 West Naphthalene 4.0E+02 ug/kg -- -- 2.0E-08 1.3E-08 -- -- -- 2.0E-02 2.0E-02 4.8E-08 3.1E-08 2.E-06 2.E-06 4.E-06
RM 3.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-07 4.E-07 1.E-06 -- -- -- -- -- -- --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 1.4E-02 3.2E-09 2.7E-09 4.E-11 4.E-11 8.E-11 2.0E-02 2.0E-02 7.5E-09 6.3E-09 4.E-07 3.E-07 7.E-07
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.7E+01 ug/kg 2.0E+00 2.0E+00 1.5E-09 8.7E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 3.4E-09 2.0E-09 2.E-04 1.E-04 3.E-04
RM 3.5 West Total PCB Congeners 3.0E+04 pg/g NA NA 1.6E-09 9.9E-10 NA NA -- NA NA 3.8E-09 2.3E-09 NA NA --
RM 3.5 West Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 1.5E-09 9.2E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 3.6E-09 2.1E-09 2.E-04 1.E-04 3.E-04
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 1.3E+05 1.9E-14 5.3E-14 2.E-09 7.E-09 9.E-09 1.0E-09 1.0E-09 4.4E-14 1.2E-13 4.E-05 1.E-04 2.E-04
RM 3.5 West Total PCB TEQ 7.7E-01 pg/g 1.3E+05 1.3E+05 4.2E-14 2.5E-14 5.E-09 3.E-09 9.E-09 1.0E-09 1.0E-09 9.8E-14 5.9E-14 1.E-04 6.E-05 2.E-04
RM 3.5 West Total TEQ -- pg/g -- -- -- -- 8.E-09 1.E-08 2.E-08 -- -- -- -- 1.E-04 2.E-04 3.E-04
RM 3.5 West Pesticides
RM 3.5 West Aldrin 4.9E-01 ug/kg 1.7E+01 1.7E+01 1.9E-11 1.6E-11 3.E-10 3.E-10 6.E-10 3.0E-05 3.0E-05 4.4E-11 3.7E-11 1.E-06 1.E-06 3.E-06
RM 3.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 7.1E-12 6.0E-12 1.E-10 1.E-10 2.E-10 5.0E-05 5.0E-05 1.7E-11 1.4E-11 3.E-07 3.E-07 6.E-07
RM 3.5 West Total DDT 1.6E+01 ug/kg 3.4E-01 3.4E-01 1.9E-10 5.3E-10 6.E-11 2.E-10 2.E-10 5.0E-04 5.0E-04 4.4E-10 1.2E-09 9.E-07 2.E-06 3.E-06
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 3.5 East Metals
RM 3.5 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 5.6E-08 1.6E-07 8.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.3E-07 3.7E-07 4.E-04 1.E-03 2.E-03
RM 3.5 East Lead 5.2E+01 mg/kg NL NL 0.0E+00 1.7E-06 NL NL -- NL NL 0.0E+00 4.0E-06 NL NL --
RM 3.5 East Mercury 1.3E-01 mg/kg -- -- 0.0E+00 4.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.8E-09 0.E+00 3.E-05 3.E-05
RM 3.5 East Thallium 9.3E+00 mg/kg -- -- 0.0E+00 3.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.1E-07 0.E+00 1.E-02 1.E-02
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 9.4E+03 ug/kg -- -- 3.6E-07 3.1E-07 -- -- -- 3.0E-04 3.0E-04 8.5E-07 7.2E-07 3.E-03 2.E-03 5.E-03
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene 9.6E+02 ug/kg 7.3E-01 7.3E-01 4.8E-08 3.1E-08 4.E-08 2.E-08 6.E-08 -- -- 1.1E-07 7.3E-08 -- -- --
RM 3.5 East Benzo(a)pyrene 6.8E+02 ug/kg 7.3E+00 7.3E+00 3.5E-08 2.2E-08 3.E-07 2.E-07 4.E-07 -- -- 8.1E-08 5.2E-08 -- -- --
RM 3.5 East Benzo(b)fluoranthene 1.0E+03 ug/kg 7.3E-01 7.3E-01 5.2E-08 3.4E-08 4.E-08 2.E-08 6.E-08 -- -- 1.2E-07 7.8E-08 -- -- --
RM 3.5 East Benzo(k)fluoranthene 5.5E+02 ug/kg 7.3E-02 7.3E-02 2.8E-08 1.8E-08 2.E-09 1.E-09 3.E-09 -- -- 6.4E-08 4.2E-08 -- -- --
RM 3.5 East Dibenzo(a,h)anthracene 1.0E+02 ug/kg 7.3E+00 7.3E+00 5.2E-09 3.4E-09 4.E-08 2.E-08 6.E-08 -- -- 1.2E-08 7.9E-09 -- -- --
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 East Indeno(1,2,3-cd)pyrene 3.3E+02 ug/kg 7.3E-01 7.3E-01 1.7E-08 1.1E-08 1.E-08 8.E-09 2.E-08 -- -- 3.9E-08 2.5E-08 -- -- --
RM 3.5 East Naphthalene 1.8E+01 ug/kg -- -- 9.1E-10 5.9E-10 -- -- -- 2.0E-02 2.0E-02 2.1E-09 1.4E-09 1.E-07 7.E-08 2.E-07
RM 3.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-07 2.E-07 6.E-07 -- -- -- -- -- -- --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 3.8E+03 ug/kg 1.4E-02 1.4E-02 1.5E-07 1.2E-07 2.E-09 2.E-09 4.E-09 2.0E-02 2.0E-02 3.4E-07 2.9E-07 2.E-05 1.E-05 3.E-05
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 9.4E+02 ug/kg 2.0E+00 2.0E+00 5.1E-08 3.1E-08 1.E-07 6.E-08 2.E-07 2.0E-05 2.0E-05 1.2E-07 7.2E-08 6.E-03 4.E-03 1.E-02
RM 3.5 East Total PCB Congeners 2.3E+06 pg/g NA NA 1.3E-07 7.7E-08 NA NA -- NA NA 3.0E-07 1.8E-07 NA NA --
RM 3.5 East Total PCBs, Adjusted 2.1E+06 pg/g 2.0E+00 2.0E+00 1.2E-07 7.0E-08 2.E-07 1.E-07 4.E-07 2.0E-05 2.0E-05 2.7E-07 1.6E-07 1.E-02 8.E-03 2.E-02
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 1.1E+01 pg/g 1.3E+05 1.3E+05 1.3E-13 3.7E-13 2.E-08 5.E-08 6.E-08 1.0E-09 1.0E-09 3.0E-13 8.5E-13 3.E-04 9.E-04 1.E-03
RM 3.5 East Total PCB TEQ 6.0E+01 pg/g 1.3E+05 1.3E+05 3.3E-12 2.0E-12 4.E-07 3.E-07 7.E-07 1.0E-09 1.0E-09 7.6E-12 4.6E-12 8.E-03 5.E-03 1.E-02
RM 3.5 East Total TEQ -- pg/g -- -- -- -- 4.E-07 3.E-07 7.E-07 -- -- -- -- 8.E-03 5.E-03 1.E-02
RM 3.5 East Pesticides
RM 3.5 East Aldrin 5.0E-01 ug/kg 1.7E+01 1.7E+01 1.9E-11 1.6E-11 3.E-10 3.E-10 6.E-10 3.0E-05 3.0E-05 4.5E-11 3.8E-11 1.E-06 1.E-06 3.E-06
RM 3.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 5.8E-12 4.8E-12 9.E-11 8.E-11 2.E-10 5.0E-05 5.0E-05 1.3E-11 1.1E-11 3.E-07 2.E-07 5.E-07
RM 3.5 East Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 1.8E-10 5.0E-10 6.E-11 2.E-10 2.E-10 5.0E-04 5.0E-04 4.2E-10 1.2E-09 8.E-07 2.E-06 3.E-06
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 4 West Metals
RM 4 West Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 5.1E-08 1.4E-07 8.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.2E-07 3.3E-07 4.E-04 1.E-03 2.E-03
RM 4 West Lead 2.0E+01 mg/kg NL NL 0.0E+00 6.6E-07 NL NL -- NL NL 0.0E+00 1.5E-06 NL NL --
RM 4 West Mercury 1.4E-01 mg/kg -- -- 0.0E+00 4.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-08 0.E+00 4.E-05 4.E-05
RM 4 West Thallium 1.6E+01 mg/kg -- -- 0.0E+00 5.3E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-06 0.E+00 2.E-02 2.E-02
RM 4 West Butyltins
RM 4 West Tributyltin ion 8.2E+00 ug/kg -- -- 3.2E-10 2.7E-10 -- -- -- 3.0E-04 3.0E-04 7.4E-10 6.3E-10 2.E-06 2.E-06 5.E-06
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene 5.4E+02 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.8E-08 2.E-08 1.E-08 3.E-08 -- -- 6.3E-08 4.1E-08 -- -- --
RM 4 West Benzo(a)pyrene 5.8E+02 ug/kg 7.3E+00 7.3E+00 2.9E-08 1.9E-08 2.E-07 1.E-07 4.E-07 -- -- 6.9E-08 4.4E-08 -- -- --
RM 4 West Benzo(b)fluoranthene 5.2E+02 ug/kg 7.3E-01 7.3E-01 2.6E-08 1.7E-08 2.E-08 1.E-08 3.E-08 -- -- 6.1E-08 4.0E-08 -- -- --
RM 4 West Benzo(k)fluoranthene 3.2E+02 ug/kg 7.3E-02 7.3E-02 1.6E-08 1.0E-08 1.E-09 8.E-10 2.E-09 -- -- 3.7E-08 2.4E-08 -- -- --
RM 4 West Dibenzo(a,h)anthracene 8.9E+01 ug/kg 7.3E+00 7.3E+00 4.5E-09 2.9E-09 3.E-08 2.E-08 5.E-08 -- -- 1.1E-08 6.8E-09 -- -- --
RM 4 West Indeno(1,2,3-cd)pyrene 4.6E+02 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.5E-08 2.E-08 1.E-08 3.E-08 -- -- 5.5E-08 3.5E-08 -- -- --
RM 4 West Naphthalene 1.6E+02 ug/kg -- -- 7.9E-09 5.1E-09 -- -- -- 2.0E-02 2.0E-02 1.9E-08 1.2E-08 9.E-07 6.E-07 2.E-06
RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-07 5.E-07 -- -- -- -- -- -- --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 2.8E-09 2.3E-09 4.E-11 3.E-11 7.E-11 2.0E-02 2.0E-02 6.5E-09 5.4E-09 3.E-07 3.E-07 6.E-07
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.6E+01 ug/kg 2.0E+00 2.0E+00 1.4E-09 8.7E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 3.4E-09 2.0E-09 2.E-04 1.E-04 3.E-04
RM 4 West Total PCB Congeners 2.6E+04 pg/g NA NA 1.4E-09 8.6E-10 NA NA -- NA NA 3.3E-09 2.0E-09 NA NA --
RM 4 West Total PCBs, Adjusted 2.5E+04 pg/g 2.0E+00 2.0E+00 1.3E-09 8.1E-10 3.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 3.1E-09 1.9E-09 2.E-04 9.E-05 3.E-04
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 3.8E-14 1.1E-13 5.E-09 1.E-08 2.E-08 1.0E-09 1.0E-09 8.8E-14 2.5E-13 9.E-05 2.E-04 3.E-04
RM 4 West Total PCB TEQ 6.5E-01 pg/g 1.3E+05 1.3E+05 3.5E-14 2.1E-14 5.E-09 3.E-09 7.E-09 1.0E-09 1.0E-09 8.3E-14 5.0E-14 8.E-05 5.E-05 1.E-04
RM 4 West Total TEQ -- pg/g -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- 2.E-04 3.E-04 5.E-04
RM 4 West Pesticides
RM 4 West Aldrin 4.9E-01 ug/kg 1.7E+01 1.7E+01 1.9E-11 1.6E-11 3.E-10 3.E-10 6.E-10 3.0E-05 3.0E-05 4.4E-11 3.7E-11 1.E-06 1.E-06 3.E-06
RM 4 West Dieldrin 2.8E-01 ug/kg 1.6E+01 1.6E+01 1.1E-11 9.2E-12 2.E-10 1.E-10 3.E-10 5.0E-05 5.0E-05 2.5E-11 2.1E-11 5.E-07 4.E-07 9.E-07
RM 4 West Total DDT 5.6E+01 ug/kg 3.4E-01 3.4E-01 6.5E-10 1.8E-09 2.E-10 6.E-10 8.E-10 5.0E-04 5.0E-04 1.5E-09 4.2E-09 3.E-06 8.E-06 1.E-05
RM 4 West Conventionals
RM 4 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-07
RM 4 East Metals
RM 4 East Arsenic 5.6E+00 mg/kg 1.5E+00 1.5E+00 6.6E-08 1.8E-07 1.E-07 3.E-07 4.E-07 3.0E-04 3.0E-04 1.5E-07 4.3E-07 5.E-04 1.E-03 2.E-03
RM 4 East Lead 2.5E+02 mg/kg NL NL 0.0E+00 8.3E-06 NL NL -- NL NL 0.0E+00 1.9E-05 NL NL --
RM 4 East Mercury 9.6E-02 mg/kg -- -- 0.0E+00 3.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.3E-09 0.E+00 2.E-05 2.E-05
RM 4 East Thallium 8.7E+00 mg/kg -- -- 0.0E+00 2.8E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.6E-07 0.E+00 1.E-02 1.E-02
RM 4 East Butyltins
RM 4 East Tributyltin ion 3.6E+01 ug/kg -- -- 1.4E-09 1.2E-09 -- -- -- 3.0E-04 3.0E-04 3.3E-09 2.8E-09 1.E-05 9.E-06 2.E-05
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.5E-08 4.2E-08 5.E-08 3.E-08 8.E-08 -- -- 1.5E-07 9.8E-08 -- -- --
RM 4 East Benzo(a)pyrene 1.8E+03 ug/kg 7.3E+00 7.3E+00 9.2E-08 5.9E-08 7.E-07 4.E-07 1.E-06 -- -- 2.1E-07 1.4E-07 -- -- --
RM 4 East Benzo(b)fluoranthene 1.9E+03 ug/kg 7.3E-01 7.3E-01 9.4E-08 6.1E-08 7.E-08 4.E-08 1.E-07 -- -- 2.2E-07 1.4E-07 -- -- --
RM 4 East Benzo(k)fluoranthene 1.5E+03 ug/kg 7.3E-02 7.3E-02 7.5E-08 4.9E-08 6.E-09 4.E-09 9.E-09 -- -- 1.8E-07 1.1E-07 -- -- --
RM 4 East Dibenzo(a,h)anthracene 3.0E+02 ug/kg 7.3E+00 7.3E+00 1.5E-08 9.7E-09 1.E-07 7.E-08 2.E-07 -- -- 3.5E-08 2.3E-08 -- -- --
RM 4 East Indeno(1,2,3-cd)pyrene 1.4E+03 ug/kg 7.3E-01 7.3E-01 6.9E-08 4.5E-08 5.E-08 3.E-08 8.E-08 -- -- 1.6E-07 1.0E-07 -- -- --
RM 4 East Naphthalene 7.4E+01 ug/kg -- -- 3.7E-09 2.4E-09 -- -- -- 2.0E-02 2.0E-02 8.7E-09 5.6E-09 4.E-07 3.E-07 7.E-07
RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 6.E-07 2.E-06 -- -- -- -- -- -- --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 2.6E+03 ug/kg 1.4E-02 1.4E-02 9.9E-08 8.3E-08 1.E-09 1.E-09 3.E-09 2.0E-02 2.0E-02 2.3E-07 1.9E-07 1.E-05 1.E-05 2.E-05
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 3.6E+02 ug/kg 2.0E+00 2.0E+00 2.0E-08 1.2E-08 4.E-08 2.E-08 6.E-08 2.0E-05 2.0E-05 4.6E-08 2.7E-08 2.E-03 1.E-03 4.E-03
RM 4 East Total PCB Congeners 4.9E+05 pg/g NA NA 2.7E-08 1.6E-08 NA NA -- NA NA 6.3E-08 3.8E-08 NA NA --
RM 4 East Total PCBs, Adjusted 4.8E+05 pg/g 2.0E+00 2.0E+00 2.6E-08 1.6E-08 5.E-08 3.E-08 8.E-08 2.0E-05 2.0E-05 6.0E-08 3.6E-08 3.E-03 2.E-03 5.E-03
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 6.9E+00 pg/g 1.3E+05 1.3E+05 8.1E-14 2.3E-13 1.E-08 3.E-08 4.E-08 1.0E-09 1.0E-09 1.9E-13 5.3E-13 2.E-04 5.E-04 7.E-04
RM 4 East Total PCB TEQ 3.4E+00 pg/g 1.3E+05 1.3E+05 1.8E-13 1.1E-13 2.E-08 1.E-08 4.E-08 1.0E-09 1.0E-09 4.3E-13 2.6E-13 4.E-04 3.E-04 7.E-04
RM 4 East Total TEQ -- pg/g -- -- -- -- 3.E-08 4.E-08 8.E-08 -- -- -- -- 6.E-04 8.E-04 1.E-03
RM 4 East Pesticides
RM 4 East Aldrin 7.9E-01 ug/kg 1.7E+01 1.7E+01 3.1E-11 2.6E-11 5.E-10 4.E-10 1.E-09 3.0E-05 3.0E-05 7.1E-11 6.0E-11 2.E-06 2.E-06 4.E-06
RM 4 East Dieldrin 1.6E-01 ug/kg 1.6E+01 1.6E+01 6.1E-12 5.1E-12 1.E-10 8.E-11 2.E-10 5.0E-05 5.0E-05 1.4E-11 1.2E-11 3.E-07 2.E-07 5.E-07
RM 4 East Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.4E-10 3.9E-10 5.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 3.2E-10 9.0E-10 6.E-07 2.E-06 2.E-06
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 East Conventionals
RM 4 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 4.5 West Metals
RM 4.5 West Arsenic 4.9E+00 mg/kg 1.5E+00 1.5E+00 5.7E-08 1.6E-07 9.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.3E-07 3.7E-07 4.E-04 1.E-03 2.E-03
RM 4.5 West Lead 6.3E+01 mg/kg NL NL 0.0E+00 2.1E-06 NL NL -- NL NL 0.0E+00 4.8E-06 NL NL --
RM 4.5 West Mercury 1.7E-01 mg/kg -- -- 0.0E+00 5.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-08 0.E+00 4.E-05 4.E-05
RM 4.5 West Thallium 2.2E+01 mg/kg -- -- 0.0E+00 7.1E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-06 0.E+00 3.E-02 3.E-02
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 1.4E+01 ug/kg -- -- 5.4E-10 4.6E-10 -- -- -- 3.0E-04 3.0E-04 1.3E-09 1.1E-09 4.E-06 4.E-06 8.E-06
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.3E-08 4.1E-08 5.E-08 3.E-08 8.E-08 -- -- 1.5E-07 9.6E-08 -- -- --
RM 4.5 West Benzo(a)pyrene 1.7E+03 ug/kg 7.3E+00 7.3E+00 8.8E-08 5.7E-08 6.E-07 4.E-07 1.E-06 -- -- 2.0E-07 1.3E-07 -- -- --
RM 4.5 West Benzo(b)fluoranthene 1.5E+03 ug/kg 7.3E-01 7.3E-01 7.6E-08 4.9E-08 6.E-08 4.E-08 9.E-08 -- -- 1.8E-07 1.1E-07 -- -- --
RM 4.5 West Benzo(k)fluoranthene 6.2E+02 ug/kg 7.3E-02 7.3E-02 3.2E-08 2.0E-08 2.E-09 1.E-09 4.E-09 -- -- 7.4E-08 4.8E-08 -- -- --
RM 4.5 West Dibenzo(a,h)anthracene 1.9E+02 ug/kg 7.3E+00 7.3E+00 9.4E-09 6.1E-09 7.E-08 4.E-08 1.E-07 -- -- 2.2E-08 1.4E-08 -- -- --
RM 4.5 West Indeno(1,2,3-cd)pyrene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.8E-08 4.4E-08 5.E-08 3.E-08 8.E-08 -- -- 1.6E-07 1.0E-07 -- -- --
RM 4.5 West Naphthalene 3.9E+02 ug/kg -- -- 2.0E-08 1.3E-08 -- -- -- 2.0E-02 2.0E-02 4.6E-08 3.0E-08 2.E-06 1.E-06 4.E-06
RM 4.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-07 6.E-07 1.E-06 -- -- -- -- -- -- --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 7.0E+01 ug/kg 1.4E-02 1.4E-02 2.7E-09 2.3E-09 4.E-11 3.E-11 7.E-11 2.0E-02 2.0E-02 6.3E-09 5.3E-09 3.E-07 3.E-07 6.E-07
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 3.8E+01 ug/kg 2.0E+00 2.0E+00 2.1E-09 1.3E-09 4.E-09 3.E-09 7.E-09 2.0E-05 2.0E-05 4.9E-09 2.9E-09 2.E-04 1.E-04 4.E-04
RM 4.5 West Total PCB Congeners 1.5E+05 pg/g NA NA 8.1E-09 4.9E-09 NA NA -- NA NA 1.9E-08 1.1E-08 NA NA --
RM 4.5 West Total PCBs, Adjusted 1.4E+05 pg/g 2.0E+00 2.0E+00 7.6E-09 4.6E-09 2.E-08 9.E-09 2.E-08 2.0E-05 2.0E-05 1.8E-08 1.1E-08 9.E-04 5.E-04 1.E-03
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 6.8E+00 pg/g 1.3E+05 1.3E+05 7.9E-14 2.2E-13 1.E-08 3.E-08 4.E-08 1.0E-09 1.0E-09 1.9E-13 5.2E-13 2.E-04 5.E-04 7.E-04
RM 4.5 West Total PCB TEQ 2.5E+00 pg/g 1.3E+05 1.3E+05 1.4E-13 8.2E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 3.2E-13 1.9E-13 3.E-04 2.E-04 5.E-04
RM 4.5 West Total TEQ -- pg/g -- -- -- -- 3.E-08 4.E-08 7.E-08 -- -- -- -- 5.E-04 7.E-04 1.E-03
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.2E+00 ug/kg 1.7E+01 1.7E+01 4.7E-11 3.9E-11 8.E-10 7.E-10 1.E-09 3.0E-05 3.0E-05 1.1E-10 9.2E-11 4.E-06 3.E-06 7.E-06
RM 4.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 7.1E-12 6.0E-12 1.E-10 1.E-10 2.E-10 5.0E-05 5.0E-05 1.7E-11 1.4E-11 3.E-07 3.E-07 6.E-07
RM 4.5 West Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 1.7E-10 4.8E-10 6.E-11 2.E-10 2.E-10 5.0E-04 5.0E-04 4.0E-10 1.1E-09 8.E-07 2.E-06 3.E-06
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 4.5 East Metals
RM 4.5 East Arsenic 4.9E+00 mg/kg 1.5E+00 1.5E+00 5.7E-08 1.6E-07 9.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.3E-07 3.8E-07 4.E-04 1.E-03 2.E-03
RM 4.5 East Lead 3.5E+02 mg/kg NL NL 0.0E+00 1.2E-05 NL NL -- NL NL 0.0E+00 2.7E-05 NL NL --
RM 4.5 East Mercury 7.3E-02 mg/kg -- -- 0.0E+00 2.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.6E-09 0.E+00 2.E-05 2.E-05
RM 4.5 East Thallium 1.9E+01 mg/kg -- -- 0.0E+00 6.3E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-06 0.E+00 2.E-02 2.E-02
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 7.2E+01 ug/kg -- -- 2.8E-09 2.4E-09 -- -- -- 3.0E-04 3.0E-04 6.5E-09 5.5E-09 2.E-05 2.E-05 4.E-05
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene 1.5E+04 ug/kg 7.3E-01 7.3E-01 7.6E-07 5.0E-07 6.E-07 4.E-07 9.E-07 -- -- 1.8E-06 1.2E-06 -- -- --
RM 4.5 East Benzo(a)pyrene 8.7E+03 ug/kg 7.3E+00 7.3E+00 4.4E-07 2.8E-07 3.E-06 2.E-06 5.E-06 -- -- 1.0E-06 6.6E-07 -- -- --
RM 4.5 East Benzo(b)fluoranthene 7.5E+03 ug/kg 7.3E-01 7.3E-01 3.8E-07 2.5E-07 3.E-07 2.E-07 5.E-07 -- -- 8.9E-07 5.7E-07 -- -- --
RM 4.5 East Benzo(k)fluoranthene 6.9E+03 ug/kg 7.3E-02 7.3E-02 3.5E-07 2.3E-07 3.E-08 2.E-08 4.E-08 -- -- 8.2E-07 5.3E-07 -- -- --
RM 4.5 East Dibenzo(a,h)anthracene 1.4E+03 ug/kg 7.3E+00 7.3E+00 7.2E-08 4.7E-08 5.E-07 3.E-07 9.E-07 -- -- 1.7E-07 1.1E-07 -- -- --
RM 4.5 East Indeno(1,2,3-cd)pyrene 6.1E+03 ug/kg 7.3E-01 7.3E-01 3.1E-07 2.0E-07 2.E-07 1.E-07 4.E-07 -- -- 7.1E-07 4.6E-07 -- -- --
RM 4.5 East Naphthalene 4.4E+02 ug/kg -- -- 2.2E-08 1.4E-08 -- -- -- 2.0E-02 2.0E-02 5.2E-08 3.4E-08 3.E-06 2.E-06 4.E-06
RM 4.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-06 3.E-06 8.E-06 -- -- -- -- -- -- --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 4.8E-09 4.1E-09 7.E-11 6.E-11 1.E-10 2.0E-02 2.0E-02 1.1E-08 9.5E-09 6.E-07 5.E-07 1.E-06
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 4.4E+01 ug/kg 2.0E+00 2.0E+00 2.4E-09 1.4E-09 5.E-09 3.E-09 8.E-09 2.0E-05 2.0E-05 5.6E-09 3.4E-09 3.E-04 2.E-04 4.E-04
RM 4.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 6.8E-10 4.1E-10 NA NA -- NA NA 1.6E-09 9.6E-10 NA NA --
RM 4.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 6.5E-10 3.9E-10 1.E-09 8.E-10 2.E-09 2.0E-05 2.0E-05 1.5E-09 9.1E-10 8.E-05 5.E-05 1.E-04
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.8E-01 pg/g 1.3E+05 1.3E+05 3.2E-15 9.0E-15 4.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 7.5E-15 2.1E-14 8.E-06 2.E-05 3.E-05
RM 4.5 East Total PCB TEQ 3.4E-01 pg/g 1.3E+05 1.3E+05 1.8E-14 1.1E-14 2.E-09 1.E-09 4.E-09 1.0E-09 1.0E-09 4.3E-14 2.6E-14 4.E-05 3.E-05 7.E-05
RM 4.5 East Total TEQ -- pg/g -- -- -- -- 3.E-09 3.E-09 5.E-09 -- -- -- -- 5.E-05 5.E-05 1.E-04
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.5E-01 ug/kg 1.7E+01 1.7E+01 5.9E-12 5.0E-12 1.E-10 8.E-11 2.E-10 3.0E-05 3.0E-05 1.4E-11 1.2E-11 5.E-07 4.E-07 8.E-07
RM 4.5 East Dieldrin 8.4E-02 ug/kg 1.6E+01 1.6E+01 3.2E-12 2.7E-12 5.E-11 4.E-11 1.E-10 5.0E-05 5.0E-05 7.6E-12 6.4E-12 2.E-07 1.E-07 3.E-07
RM 4.5 East Total DDT 8.7E+00 ug/kg 3.4E-01 3.4E-01 1.0E-10 2.8E-10 3.E-11 1.E-10 1.E-10 5.0E-04 5.0E-04 2.4E-10 6.6E-10 5.E-07 1.E-06 2.E-06
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-06
RM 5 West Metals
RM 5 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 4.4E-08 1.2E-07 7.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.0E-07 2.9E-07 3.E-04 1.E-03 1.E-03
RM 5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 4.8E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 5 West Mercury 6.0E-02 mg/kg -- -- 0.0E+00 2.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.6E-09 0.E+00 2.E-05 2.E-05
RM 5 West Thallium 2.7E+01 mg/kg -- -- 0.0E+00 8.8E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.1E-06 0.E+00 3.E-02 3.E-02
RM 5 West Butyltins
RM 5 West Tributyltin ion 2.1E+01 ug/kg -- -- 8.2E-10 6.9E-10 -- -- -- 3.0E-04 3.0E-04 1.9E-09 1.6E-09 6.E-06 5.E-06 1.E-05
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene 1.8E+03 ug/kg 7.3E-01 7.3E-01 9.3E-08 6.0E-08 7.E-08 4.E-08 1.E-07 -- -- 2.2E-07 1.4E-07 -- -- --
RM 5 West Benzo(a)pyrene 2.4E+03 ug/kg 7.3E+00 7.3E+00 1.2E-07 7.9E-08 9.E-07 6.E-07 1.E-06 -- -- 2.8E-07 1.8E-07 -- -- --
RM 5 West Benzo(b)fluoranthene 1.6E+03 ug/kg 7.3E-01 7.3E-01 8.2E-08 5.3E-08 6.E-08 4.E-08 1.E-07 -- -- 1.9E-07 1.2E-07 -- -- --
RM 5 West Benzo(k)fluoranthene 5.7E+02 ug/kg 7.3E-02 7.3E-02 2.9E-08 1.9E-08 2.E-09 1.E-09 3.E-09 -- -- 6.7E-08 4.4E-08 -- -- --
RM 5 West Dibenzo(a,h)anthracene 2.3E+02 ug/kg 7.3E+00 7.3E+00 1.2E-08 7.5E-09 8.E-08 5.E-08 1.E-07 -- -- 2.7E-08 1.8E-08 -- -- --
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 West Indeno(1,2,3-cd)pyrene 1.8E+03 ug/kg 7.3E-01 7.3E-01 8.9E-08 5.8E-08 7.E-08 4.E-08 1.E-07 -- -- 2.1E-07 1.3E-07 -- -- --
RM 5 West Naphthalene 4.2E+02 ug/kg -- -- 2.1E-08 1.4E-08 -- -- -- 2.0E-02 2.0E-02 5.0E-08 3.2E-08 2.E-06 2.E-06 4.E-06
RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 8.E-07 2.E-06 -- -- -- -- -- -- --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 9.1E+01 ug/kg 1.4E-02 1.4E-02 3.5E-09 3.0E-09 5.E-11 4.E-11 9.E-11 2.0E-02 2.0E-02 8.2E-09 6.9E-09 4.E-07 3.E-07 8.E-07
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 1.4E-09 8.3E-10 3.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 3.2E-09 1.9E-09 2.E-04 1.E-04 3.E-04
RM 5 West Total PCB Congeners 9.6E+04 pg/g NA NA 5.2E-09 3.2E-09 NA NA -- NA NA 1.2E-08 7.4E-09 NA NA --
RM 5 West Total PCBs, Adjusted 9.2E+04 pg/g 2.0E+00 2.0E+00 5.0E-09 3.0E-09 1.E-08 6.E-09 2.E-08 2.0E-05 2.0E-05 1.2E-08 7.0E-09 6.E-04 3.E-04 9.E-04
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 5.4E+00 pg/g 1.3E+05 1.3E+05 6.3E-14 1.8E-13 8.E-09 2.E-08 3.E-08 1.0E-09 1.0E-09 1.5E-13 4.1E-13 1.E-04 4.E-04 6.E-04
RM 5 West Total PCB TEQ 2.1E+00 pg/g 1.3E+05 1.3E+05 1.1E-13 6.8E-14 1.E-08 9.E-09 2.E-08 1.0E-09 1.0E-09 2.6E-13 1.6E-13 3.E-04 2.E-04 4.E-04
RM 5 West Total TEQ -- pg/g -- -- -- -- 2.E-08 3.E-08 5.E-08 -- -- -- -- 4.E-04 6.E-04 1.E-03
RM 5 West Pesticides
RM 5 West Aldrin 1.9E+00 ug/kg 1.7E+01 1.7E+01 7.4E-11 6.2E-11 1.E-09 1.E-09 2.E-09 3.0E-05 3.0E-05 1.7E-10 1.5E-10 6.E-06 5.E-06 1.E-05
RM 5 West Dieldrin 7.8E-01 ug/kg 1.6E+01 1.6E+01 3.0E-11 2.5E-11 5.E-10 4.E-10 9.E-10 5.0E-05 5.0E-05 7.1E-11 5.9E-11 1.E-06 1.E-06 3.E-06
RM 5 West Total DDT 4.2E+01 ug/kg 3.4E-01 3.4E-01 4.9E-10 1.4E-09 2.E-10 5.E-10 6.E-10 5.0E-04 5.0E-04 1.2E-09 3.2E-09 2.E-06 6.E-06 9.E-06
RM 5 West Conventionals
RM 5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 5 East Metals
RM 5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 4.3E-08 1.2E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 1.0E-07 2.8E-07 3.E-04 9.E-04 1.E-03
RM 5 East Lead 1.7E+01 mg/kg NL NL 0.0E+00 5.6E-07 NL NL -- NL NL 0.0E+00 1.3E-06 NL NL --
RM 5 East Mercury 8.6E-02 mg/kg -- -- 0.0E+00 2.8E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.6E-09 0.E+00 2.E-05 2.E-05
RM 5 East Thallium 2.2E+01 mg/kg -- -- 0.0E+00 7.2E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-06 0.E+00 3.E-02 3.E-02
RM 5 East Butyltins
RM 5 East Tributyltin ion 1.2E+02 ug/kg -- -- 4.7E-09 3.9E-09 -- -- -- 3.0E-04 3.0E-04 1.1E-08 9.2E-09 4.E-05 3.E-05 7.E-05
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene 3.3E+02 ug/kg 7.3E-01 7.3E-01 1.7E-08 1.1E-08 1.E-08 8.E-09 2.E-08 -- -- 3.9E-08 2.5E-08 -- -- --
RM 5 East Benzo(a)pyrene 4.7E+02 ug/kg 7.3E+00 7.3E+00 2.4E-08 1.5E-08 2.E-07 1.E-07 3.E-07 -- -- 5.6E-08 3.6E-08 -- -- --
RM 5 East Benzo(b)fluoranthene 6.7E+02 ug/kg 7.3E-01 7.3E-01 3.4E-08 2.2E-08 2.E-08 2.E-08 4.E-08 -- -- 7.9E-08 5.1E-08 -- -- --
RM 5 East Benzo(k)fluoranthene 3.0E+02 ug/kg 7.3E-02 7.3E-02 1.5E-08 9.9E-09 1.E-09 7.E-10 2.E-09 -- -- 3.6E-08 2.3E-08 -- -- --
RM 5 East Dibenzo(a,h)anthracene 9.1E+01 ug/kg 7.3E+00 7.3E+00 4.6E-09 3.0E-09 3.E-08 2.E-08 6.E-08 -- -- 1.1E-08 7.0E-09 -- -- --
RM 5 East Indeno(1,2,3-cd)pyrene 4.8E+02 ug/kg 7.3E-01 7.3E-01 2.4E-08 1.6E-08 2.E-08 1.E-08 3.E-08 -- -- 5.7E-08 3.7E-08 -- -- --
RM 5 East Naphthalene 1.3E+02 ug/kg -- -- 6.8E-09 4.4E-09 -- -- -- 2.0E-02 2.0E-02 1.6E-08 1.0E-08 8.E-07 5.E-07 1.E-06
RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-07 4.E-07 -- -- -- -- -- -- --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.4E-02 5.1E-09 4.3E-09 7.E-11 6.E-11 1.E-10 2.0E-02 2.0E-02 1.2E-08 1.0E-08 6.E-07 5.E-07 1.E-06
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 1.4E-09 8.3E-10 3.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 3.2E-09 1.9E-09 2.E-04 1.E-04 3.E-04
RM 5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 5 East Pesticides
RM 5 East Aldrin 8.0E-01 ug/kg 1.7E+01 1.7E+01 3.1E-11 2.6E-11 5.E-10 4.E-10 1.E-09 3.0E-05 3.0E-05 7.2E-11 6.1E-11 2.E-06 2.E-06 4.E-06
RM 5 East Dieldrin 7.9E-01 ug/kg 1.6E+01 1.6E+01 3.1E-11 2.6E-11 5.E-10 4.E-10 9.E-10 5.0E-05 5.0E-05 7.2E-11 6.0E-11 1.E-06 1.E-06 3.E-06
RM 5 East Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 2.2E-11 6.1E-11 7.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 5.1E-11 1.4E-10 1.E-07 3.E-07 4.E-07
RM 5 East Conventionals
RM 5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-07
RM 5.5 West Metals
RM 5.5 West Arsenic 6.1E+00 mg/kg 1.5E+00 1.5E+00 7.1E-08 2.0E-07 1.E-07 3.E-07 4.E-07 3.0E-04 3.0E-04 1.7E-07 4.6E-07 6.E-04 2.E-03 2.E-03
RM 5.5 West Lead 2.3E+01 mg/kg NL NL 0.0E+00 7.4E-07 NL NL -- NL NL 0.0E+00 1.7E-06 NL NL --
RM 5.5 West Mercury 8.0E-02 mg/kg -- -- 0.0E+00 2.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.1E-09 0.E+00 2.E-05 2.E-05
RM 5.5 West Thallium 8.0E-02 mg/kg -- -- 0.0E+00 2.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.1E-09 0.E+00 9.E-05 9.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 4.3E+01 ug/kg -- -- 1.7E-09 1.4E-09 -- -- -- 3.0E-04 3.0E-04 3.9E-09 3.3E-09 1.E-05 1.E-05 2.E-05
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene 3.0E+03 ug/kg 7.3E-01 7.3E-01 1.5E-07 9.9E-08 1.E-07 7.E-08 2.E-07 -- -- 3.6E-07 2.3E-07 -- -- --
RM 5.5 West Benzo(a)pyrene 4.3E+03 ug/kg 7.3E+00 7.3E+00 2.2E-07 1.4E-07 2.E-06 1.E-06 3.E-06 -- -- 5.1E-07 3.3E-07 -- -- --
RM 5.5 West Benzo(b)fluoranthene 3.1E+03 ug/kg 7.3E-01 7.3E-01 1.6E-07 1.0E-07 1.E-07 7.E-08 2.E-07 -- -- 3.6E-07 2.4E-07 -- -- --
RM 5.5 West Benzo(k)fluoranthene 2.0E+03 ug/kg 7.3E-02 7.3E-02 1.0E-07 6.6E-08 7.E-09 5.E-09 1.E-08 -- -- 2.4E-07 1.6E-07 -- -- --
RM 5.5 West Dibenzo(a,h)anthracene 3.5E+02 ug/kg 7.3E+00 7.3E+00 1.8E-08 1.2E-08 1.E-07 8.E-08 2.E-07 -- -- 4.1E-08 2.7E-08 -- -- --
RM 5.5 West Indeno(1,2,3-cd)pyrene 3.5E+03 ug/kg 7.3E-01 7.3E-01 1.8E-07 1.1E-07 1.E-07 8.E-08 2.E-07 -- -- 4.1E-07 2.7E-07 -- -- --
RM 5.5 West Naphthalene 2.7E+02 ug/kg -- -- 1.3E-08 8.7E-09 -- -- -- 2.0E-02 2.0E-02 3.1E-08 2.0E-08 2.E-06 1.E-06 3.E-06
RM 5.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-06 1.E-06 3.E-06 -- -- -- -- -- -- --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 4.3E-09 3.6E-09 6.E-11 5.E-11 1.E-10 2.0E-02 2.0E-02 1.0E-08 8.5E-09 5.E-07 4.E-07 9.E-07
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 5.1E+01 ug/kg 2.0E+00 2.0E+00 2.8E-09 1.7E-09 6.E-09 3.E-09 9.E-09 2.0E-05 2.0E-05 6.5E-09 3.9E-09 3.E-04 2.E-04 5.E-04
RM 5.5 West Total PCB Congeners 3.2E+04 pg/g NA NA 1.7E-09 1.0E-09 NA NA -- NA NA 4.0E-09 2.4E-09 NA NA --
RM 5.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 1.6E-09 9.5E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 3.7E-09 2.2E-09 2.E-04 1.E-04 3.E-04
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 2.3E+00 pg/g 1.3E+05 1.3E+05 2.7E-14 7.6E-14 4.E-09 1.E-08 1.E-08 1.0E-09 1.0E-09 6.3E-14 1.8E-13 6.E-05 2.E-04 2.E-04
RM 5.5 West Total PCB TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 5.9E-14 3.6E-14 8.E-09 5.E-09 1.E-08 1.0E-09 1.0E-09 1.4E-13 8.3E-14 1.E-04 8.E-05 2.E-04
RM 5.5 West Total TEQ -- pg/g -- -- -- -- 1.E-08 1.E-08 3.E-08 -- -- -- -- 2.E-04 3.E-04 5.E-04
RM 5.5 West Pesticides
RM 5.5 West Aldrin 6.7E-01 ug/kg 1.7E+01 1.7E+01 2.6E-11 2.2E-11 4.E-10 4.E-10 8.E-10 3.0E-05 3.0E-05 6.1E-11 5.1E-11 2.E-06 2.E-06 4.E-06
RM 5.5 West Dieldrin 4.1E-01 ug/kg 1.6E+01 1.6E+01 1.6E-11 1.3E-11 3.E-10 2.E-10 5.E-10 5.0E-05 5.0E-05 3.7E-11 3.1E-11 7.E-07 6.E-07 1.E-06
RM 5.5 West Total DDT 6.2E+01 ug/kg 3.4E-01 3.4E-01 7.2E-10 2.0E-09 2.E-10 7.E-10 9.E-10 5.0E-04 5.0E-04 1.7E-09 4.7E-09 3.E-06 9.E-06 1.E-05
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-06
RM 5.5 East Metals
RM 5.5 East Arsenic 8.9E+00 mg/kg 1.5E+00 1.5E+00 1.0E-07 2.9E-07 2.E-07 4.E-07 6.E-07 3.0E-04 3.0E-04 2.4E-07 6.8E-07 8.E-04 2.E-03 3.E-03
RM 5.5 East Lead 7.9E+01 mg/kg NL NL 0.0E+00 2.6E-06 NL NL -- NL NL 0.0E+00 6.1E-06 NL NL --
RM 5.5 East Mercury 6.7E-01 mg/kg -- -- 0.0E+00 2.2E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.1E-08 0.E+00 2.E-04 2.E-04
RM 5.5 East Thallium 1.9E+01 mg/kg -- -- 0.0E+00 6.3E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-06 0.E+00 2.E-02 2.E-02
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 3.2E+02 ug/kg -- -- 1.2E-08 1.0E-08 -- -- -- 3.0E-04 3.0E-04 2.9E-08 2.4E-08 1.E-04 8.E-05 2.E-04
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene 5.7E+02 ug/kg 7.3E-01 7.3E-01 2.9E-08 1.9E-08 2.E-08 1.E-08 3.E-08 -- -- 6.8E-08 4.4E-08 -- -- --
RM 5.5 East Benzo(a)pyrene 7.0E+02 ug/kg 7.3E+00 7.3E+00 3.5E-08 2.3E-08 3.E-07 2.E-07 4.E-07 -- -- 8.2E-08 5.3E-08 -- -- --
RM 5.5 East Benzo(b)fluoranthene 8.4E+02 ug/kg 7.3E-01 7.3E-01 4.2E-08 2.7E-08 3.E-08 2.E-08 5.E-08 -- -- 9.9E-08 6.4E-08 -- -- --
RM 5.5 East Benzo(k)fluoranthene 4.4E+02 ug/kg 7.3E-02 7.3E-02 2.2E-08 1.4E-08 2.E-09 1.E-09 3.E-09 -- -- 5.2E-08 3.4E-08 -- -- --
RM 5.5 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 7.1E-09 4.6E-09 5.E-08 3.E-08 8.E-08 -- -- 1.6E-08 1.1E-08 -- -- --
RM 5.5 East Indeno(1,2,3-cd)pyrene 5.3E+02 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.7E-08 2.E-08 1.E-08 3.E-08 -- -- 6.2E-08 4.0E-08 -- -- --
RM 5.5 East Naphthalene 3.5E+02 ug/kg -- -- 1.8E-08 1.1E-08 -- -- -- 2.0E-02 2.0E-02 4.1E-08 2.7E-08 2.E-06 1.E-06 3.E-06
RM 5.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-07 2.E-07 6.E-07 -- -- -- -- -- -- --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 3.3E+02 ug/kg 1.4E-02 1.4E-02 1.3E-08 1.1E-08 2.E-10 2.E-10 3.E-10 2.0E-02 2.0E-02 3.0E-08 2.5E-08 1.E-06 1.E-06 3.E-06
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 9.8E-09 5.9E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 2.3E-08 1.4E-08 1.E-03 7.E-04 2.E-03
RM 5.5 East Total PCB Congeners 2.2E+05 pg/g NA NA 1.2E-08 7.1E-09 NA NA -- NA NA 2.7E-08 1.6E-08 NA NA --
RM 5.5 East Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 2.0E+00 1.1E-08 6.7E-09 2.E-08 1.E-08 4.E-08 2.0E-05 2.0E-05 2.6E-08 1.6E-08 1.E-03 8.E-04 2.E-03
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 8.9E+00 pg/g 1.3E+05 1.3E+05 1.0E-13 2.9E-13 1.E-08 4.E-08 5.E-08 1.0E-09 1.0E-09 2.4E-13 6.8E-13 2.E-04 7.E-04 9.E-04
RM 5.5 East Total PCB TEQ 5.8E+00 pg/g 1.3E+05 1.3E+05 3.2E-13 1.9E-13 4.E-08 2.E-08 7.E-08 1.0E-09 1.0E-09 7.4E-13 4.4E-13 7.E-04 4.E-04 1.E-03
RM 5.5 East Total TEQ -- pg/g -- -- -- -- 5.E-08 6.E-08 1.E-07 -- -- -- -- 1.E-03 1.E-03 2.E-03
RM 5.5 East Pesticides
RM 5.5 East Aldrin 4.0E-01 ug/kg 1.7E+01 1.7E+01 1.6E-11 1.3E-11 3.E-10 2.E-10 5.E-10 3.0E-05 3.0E-05 3.6E-11 3.0E-11 1.E-06 1.E-06 2.E-06
RM 5.5 East Dieldrin 6.0E-01 ug/kg 1.6E+01 1.6E+01 2.3E-11 2.0E-11 4.E-10 3.E-10 7.E-10 5.0E-05 5.0E-05 5.4E-11 4.6E-11 1.E-06 9.E-07 2.E-06
RM 5.5 East Total DDT 2.0E+01 ug/kg 3.4E-01 3.4E-01 2.3E-10 6.4E-10 8.E-11 2.E-10 3.E-10 5.0E-04 5.0E-04 5.3E-10 1.5E-09 1.E-06 3.E-06 4.E-06
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 6 West Metals
RM 6 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 4.8E-08 1.3E-07 7.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.1E-07 3.1E-07 4.E-04 1.E-03 1.E-03
RM 6 West Lead 1.1E+02 mg/kg NL NL 0.0E+00 3.5E-06 NL NL -- NL NL 0.0E+00 8.1E-06 NL NL --
RM 6 West Mercury 1.4E-01 mg/kg -- -- 0.0E+00 4.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-08 0.E+00 4.E-05 4.E-05
RM 6 West Thallium 4.8E+00 mg/kg -- -- 0.0E+00 1.6E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.7E-07 0.E+00 6.E-03 6.E-03
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 West Butyltins
RM 6 West Tributyltin ion 2.0E+01 ug/kg -- -- 7.7E-10 6.5E-10 -- -- -- 3.0E-04 3.0E-04 1.8E-09 1.5E-09 6.E-06 5.E-06 1.E-05
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene 4.8E+04 ug/kg 7.3E-01 7.3E-01 2.4E-06 1.6E-06 2.E-06 1.E-06 3.E-06 -- -- 5.6E-06 3.6E-06 -- -- --
RM 6 West Benzo(a)pyrene 5.8E+04 ug/kg 7.3E+00 7.3E+00 2.9E-06 1.9E-06 2.E-05 1.E-05 4.E-05 -- -- 6.8E-06 4.4E-06 -- -- --
RM 6 West Benzo(b)fluoranthene 4.3E+04 ug/kg 7.3E-01 7.3E-01 2.2E-06 1.4E-06 2.E-06 1.E-06 3.E-06 -- -- 5.0E-06 3.3E-06 -- -- --
RM 6 West Benzo(k)fluoranthene 2.7E+04 ug/kg 7.3E-02 7.3E-02 1.4E-06 8.8E-07 1.E-07 6.E-08 2.E-07 -- -- 3.2E-06 2.1E-06 -- -- --
RM 6 West Dibenzo(a,h)anthracene 5.4E+03 ug/kg 7.3E+00 7.3E+00 2.7E-07 1.8E-07 2.E-06 1.E-06 3.E-06 -- -- 6.3E-07 4.1E-07 -- -- --
RM 6 West Indeno(1,2,3-cd)pyrene 4.0E+04 ug/kg 7.3E-01 7.3E-01 2.0E-06 1.3E-06 1.E-06 1.E-06 2.E-06 -- -- 4.7E-06 3.1E-06 -- -- --
RM 6 West Naphthalene 2.6E+04 ug/kg -- -- 1.3E-06 8.4E-07 -- -- -- 2.0E-02 2.0E-02 3.0E-06 1.9E-06 2.E-04 1.E-04 2.E-04
RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-05 2.E-05 5.E-05 -- -- -- -- -- -- --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 3.8E+02 ug/kg 1.4E-02 1.4E-02 1.5E-08 1.2E-08 2.E-10 2.E-10 4.E-10 2.0E-02 2.0E-02 3.4E-08 2.9E-08 2.E-06 1.E-06 3.E-06
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 6.1E+01 ug/kg 2.0E+00 2.0E+00 3.3E-09 2.0E-09 7.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 7.8E-09 4.7E-09 4.E-04 2.E-04 6.E-04
RM 6 West Total PCB Congeners 1.9E+05 pg/g NA NA 1.0E-08 6.1E-09 NA NA -- NA NA 2.4E-08 1.4E-08 NA NA --
RM 6 West Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 2.0E+00 9.7E-09 5.8E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 2.3E-08 1.4E-08 1.E-03 7.E-04 2.E-03
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 1.8E-14 5.0E-14 2.E-09 6.E-09 9.E-09 1.0E-09 1.0E-09 4.2E-14 1.2E-13 4.E-05 1.E-04 2.E-04
RM 6 West Total PCB TEQ 2.8E+00 pg/g 1.3E+05 1.3E+05 1.5E-13 9.2E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 3.6E-13 2.2E-13 4.E-04 2.E-04 6.E-04
RM 6 West Total TEQ -- pg/g -- -- -- -- 2.E-08 2.E-08 4.E-08 -- -- -- -- 4.E-04 3.E-04 7.E-04
RM 6 West Pesticides
RM 6 West Aldrin 2.3E+00 ug/kg 1.7E+01 1.7E+01 9.1E-11 7.7E-11 2.E-09 1.E-09 3.E-09 3.0E-05 3.0E-05 2.1E-10 1.8E-10 7.E-06 6.E-06 1.E-05
RM 6 West Dieldrin 1.8E+00 ug/kg 1.6E+01 1.6E+01 7.1E-11 6.0E-11 1.E-09 1.E-09 2.E-09 5.0E-05 5.0E-05 1.7E-10 1.4E-10 3.E-06 3.E-06 6.E-06
RM 6 West Total DDT 8.1E+01 ug/kg 3.4E-01 3.4E-01 9.5E-10 2.7E-09 3.E-10 9.E-10 1.E-09 5.0E-04 5.0E-04 2.2E-09 6.2E-09 4.E-06 1.E-05 2.E-05
RM 6 West Conventionals
RM 6 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-05
RM 6 East Metals
RM 6 East Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 5.1E-08 1.4E-07 8.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.2E-07 3.3E-07 4.E-04 1.E-03 2.E-03
RM 6 East Lead 2.3E+01 mg/kg NL NL 0.0E+00 7.5E-07 NL NL -- NL NL 0.0E+00 1.7E-06 NL NL --
RM 6 East Mercury 4.0E-01 mg/kg -- -- 0.0E+00 1.3E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.1E-08 0.E+00 1.E-04 1.E-04
RM 6 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 3.5E+02 ug/kg -- -- 1.4E-08 1.1E-08 -- -- -- 3.0E-04 3.0E-04 3.2E-08 2.7E-08 1.E-04 9.E-05 2.E-04
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.8E-08 4.4E-08 5.E-08 3.E-08 8.E-08 -- -- 1.6E-07 1.0E-07 -- -- --
RM 6 East Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 9.7E-08 6.3E-08 7.E-07 5.E-07 1.E-06 -- -- 2.3E-07 1.5E-07 -- -- --
RM 6 East Benzo(b)fluoranthene 2.5E+03 ug/kg 7.3E-01 7.3E-01 1.3E-07 8.2E-08 9.E-08 6.E-08 2.E-07 -- -- 2.9E-07 1.9E-07 -- -- --
RM 6 East Benzo(k)fluoranthene 1.9E+03 ug/kg 7.3E-02 7.3E-02 9.6E-08 6.2E-08 7.E-09 5.E-09 1.E-08 -- -- 2.2E-07 1.5E-07 -- -- --
RM 6 East Dibenzo(a,h)anthracene 2.7E+02 ug/kg 7.3E+00 7.3E+00 1.4E-08 8.8E-09 1.E-07 6.E-08 2.E-07 -- -- 3.2E-08 2.1E-08 -- -- --
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 East Indeno(1,2,3-cd)pyrene 1.1E+03 ug/kg 7.3E-01 7.3E-01 5.7E-08 3.7E-08 4.E-08 3.E-08 7.E-08 -- -- 1.3E-07 8.6E-08 -- -- --
RM 6 East Naphthalene 8.4E+02 ug/kg -- -- 4.2E-08 2.7E-08 -- -- -- 2.0E-02 2.0E-02 9.9E-08 6.4E-08 5.E-06 3.E-06 8.E-06
RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 6.E-07 2.E-06 -- -- -- -- -- -- --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 5.4E-09 4.6E-09 8.E-11 6.E-11 1.E-10 2.0E-02 2.0E-02 1.3E-08 1.1E-08 6.E-07 5.E-07 1.E-06
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 9.5E-09 5.7E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 2.2E-08 1.3E-08 1.E-03 7.E-04 2.E-03
RM 6 East Total PCB Congeners 1.1E+05 pg/g NA NA 6.1E-09 3.6E-09 NA NA -- NA NA 1.4E-08 8.5E-09 NA NA --
RM 6 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 5.6E-09 3.4E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 1.3E-08 7.9E-09 7.E-04 4.E-04 1.E-03
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.3E+05 4.8E-14 1.3E-13 6.E-09 2.E-08 2.E-08 1.0E-09 1.0E-09 1.1E-13 3.1E-13 1.E-04 3.E-04 4.E-04
RM 6 East Total PCB TEQ 3.4E+00 pg/g 1.3E+05 1.3E+05 1.9E-13 1.1E-13 2.E-08 1.E-08 4.E-08 1.0E-09 1.0E-09 4.3E-13 2.6E-13 4.E-04 3.E-04 7.E-04
RM 6 East Total TEQ -- pg/g -- -- -- -- 3.E-08 3.E-08 6.E-08 -- -- -- -- 5.E-04 6.E-04 1.E-03
RM 6 East Pesticides
RM 6 East Aldrin 6.4E-01 ug/kg 1.7E+01 1.7E+01 2.5E-11 2.1E-11 4.E-10 4.E-10 8.E-10 3.0E-05 3.0E-05 5.8E-11 4.9E-11 2.E-06 2.E-06 4.E-06
RM 6 East Dieldrin 1.0E-01 ug/kg 1.6E+01 1.6E+01 3.9E-12 3.3E-12 6.E-11 5.E-11 1.E-10 5.0E-05 5.0E-05 9.1E-12 7.6E-12 2.E-07 2.E-07 3.E-07
RM 6 East Total DDT 4.2E+00 ug/kg 3.4E-01 3.4E-01 5.0E-11 1.4E-10 2.E-11 5.E-11 6.E-11 5.0E-04 5.0E-04 1.2E-10 3.2E-10 2.E-07 6.E-07 9.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 6.5 West Metals
RM 6.5 West Arsenic 1.4E+01 mg/kg 1.5E+00 1.5E+00 1.6E-07 4.6E-07 2.E-07 7.E-07 9.E-07 3.0E-04 3.0E-04 3.8E-07 1.1E-06 1.E-03 4.E-03 5.E-03
RM 6.5 West Lead 7.3E+01 mg/kg NL NL 0.0E+00 2.4E-06 NL NL -- NL NL 0.0E+00 5.6E-06 NL NL --
RM 6.5 West Mercury 2.0E-01 mg/kg -- -- 0.0E+00 6.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-08 0.E+00 5.E-05 5.E-05
RM 6.5 West Thallium 1.2E-01 mg/kg -- -- 0.0E+00 3.8E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.9E-09 0.E+00 1.E-04 1.E-04
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 4.6E+01 ug/kg -- -- 1.8E-09 1.5E-09 -- -- -- 3.0E-04 3.0E-04 4.2E-09 3.5E-09 1.E-05 1.E-05 3.E-05
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene 1.0E+03 ug/kg 7.3E-01 7.3E-01 5.1E-08 3.3E-08 4.E-08 2.E-08 6.E-08 -- -- 1.2E-07 7.7E-08 -- -- --
RM 6.5 West Benzo(a)pyrene 1.2E+03 ug/kg 7.3E+00 7.3E+00 6.2E-08 4.0E-08 5.E-07 3.E-07 7.E-07 -- -- 1.4E-07 9.3E-08 -- -- --
RM 6.5 West Benzo(b)fluoranthene 1.4E+03 ug/kg 7.3E-01 7.3E-01 7.0E-08 4.5E-08 5.E-08 3.E-08 8.E-08 -- -- 1.6E-07 1.1E-07 -- -- --
RM 6.5 West Benzo(k)fluoranthene 6.6E+02 ug/kg 7.3E-02 7.3E-02 3.3E-08 2.2E-08 2.E-09 2.E-09 4.E-09 -- -- 7.8E-08 5.0E-08 -- -- --
RM 6.5 West Dibenzo(a,h)anthracene 4.2E+02 ug/kg 7.3E+00 7.3E+00 2.1E-08 1.4E-08 2.E-07 1.E-07 3.E-07 -- -- 5.0E-08 3.2E-08 -- -- --
RM 6.5 West Indeno(1,2,3-cd)pyrene 8.3E+02 ug/kg 7.3E-01 7.3E-01 4.2E-08 2.7E-08 3.E-08 2.E-08 5.E-08 -- -- 9.8E-08 6.3E-08 -- -- --
RM 6.5 West Naphthalene 1.4E+02 ug/kg -- -- 7.0E-09 4.6E-09 -- -- -- 2.0E-02 2.0E-02 1.6E-08 1.1E-08 8.E-07 5.E-07 1.E-06
RM 6.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-07 5.E-07 1.E-06 -- -- -- -- -- -- --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 4.1E-09 3.5E-09 6.E-11 5.E-11 1.E-10 2.0E-02 2.0E-02 9.6E-09 8.1E-09 5.E-07 4.E-07 9.E-07
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 9.1E+01 ug/kg 2.0E+00 2.0E+00 5.0E-09 3.0E-09 1.E-08 6.E-09 2.E-08 2.0E-05 2.0E-05 1.2E-08 7.0E-09 6.E-04 3.E-04 9.E-04
RM 6.5 West Total PCB Congeners 3.3E+05 pg/g NA NA 1.8E-08 1.1E-08 NA NA -- NA NA 4.2E-08 2.5E-08 NA NA --
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 West Total PCBs, Adjusted 3.2E+05 pg/g 2.0E+00 2.0E+00 1.7E-08 1.0E-08 3.E-08 2.E-08 6.E-08 2.0E-05 2.0E-05 4.1E-08 2.4E-08 2.E-03 1.E-03 3.E-03
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 6.1E+01 pg/g 1.3E+05 1.3E+05 7.2E-13 2.0E-12 9.E-08 3.E-07 4.E-07 1.0E-09 1.0E-09 1.7E-12 4.7E-12 2.E-03 5.E-03 6.E-03
RM 6.5 West Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 1.6E-13 9.7E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 3.8E-13 2.3E-13 4.E-04 2.E-04 6.E-04
RM 6.5 West Total TEQ -- pg/g -- -- -- -- 1.E-07 3.E-07 4.E-07 -- -- -- -- 2.E-03 5.E-03 7.E-03
RM 6.5 West Pesticides
RM 6.5 West Aldrin 2.5E+00 ug/kg 1.7E+01 1.7E+01 9.7E-11 8.2E-11 2.E-09 1.E-09 3.E-09 3.0E-05 3.0E-05 2.3E-10 1.9E-10 8.E-06 6.E-06 1.E-05
RM 6.5 West Dieldrin 5.9E-01 ug/kg 1.6E+01 1.6E+01 2.3E-11 1.9E-11 4.E-10 3.E-10 7.E-10 5.0E-05 5.0E-05 5.4E-11 4.5E-11 1.E-06 9.E-07 2.E-06
RM 6.5 West Total DDT 1.7E+02 ug/kg 3.4E-01 3.4E-01 2.0E-09 5.5E-09 7.E-10 2.E-09 3.E-09 5.0E-04 5.0E-04 4.6E-09 1.3E-08 9.E-06 3.E-05 3.E-05
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-06
RM 6.5 East Metals
RM 6.5 East Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 6.8E-08 1.9E-07 1.E-07 3.E-07 4.E-07 3.0E-04 3.0E-04 1.6E-07 4.4E-07 5.E-04 1.E-03 2.E-03
RM 6.5 East Lead 2.2E+03 mg/kg NL NL 0.0E+00 7.2E-05 NL NL -- NL NL 0.0E+00 1.7E-04 NL NL --
RM 6.5 East Mercury 1.1E+01 mg/kg -- -- 0.0E+00 3.5E-07 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.2E-07 0.E+00 3.E-03 3.E-03
RM 6.5 East Thallium 8.0E+00 mg/kg -- -- 0.0E+00 2.6E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.1E-07 0.E+00 9.E-03 9.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 1.1E+02 ug/kg -- -- 4.1E-09 3.4E-09 -- -- -- 3.0E-04 3.0E-04 9.5E-09 8.0E-09 3.E-05 3.E-05 6.E-05
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene 2.3E+02 ug/kg 7.3E-01 7.3E-01 1.2E-08 7.6E-09 9.E-09 6.E-09 1.E-08 -- -- 2.8E-08 1.8E-08 -- -- --
RM 6.5 East Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 7.5E-09 4.8E-09 5.E-08 4.E-08 9.E-08 -- -- 1.7E-08 1.1E-08 -- -- --
RM 6.5 East Benzo(b)fluoranthene 2.0E+02 ug/kg 7.3E-01 7.3E-01 1.0E-08 6.5E-09 7.E-09 5.E-09 1.E-08 -- -- 2.3E-08 1.5E-08 -- -- --
RM 6.5 East Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 6.1E-09 3.9E-09 4.E-10 3.E-10 7.E-10 -- -- 1.4E-08 9.2E-09 -- -- --
RM 6.5 East Dibenzo(a,h)anthracene 1.9E+01 ug/kg 7.3E+00 7.3E+00 9.6E-10 6.2E-10 7.E-09 5.E-09 1.E-08 -- -- 2.2E-09 1.4E-09 -- -- --
RM 6.5 East Indeno(1,2,3-cd)pyrene 1.0E+02 ug/kg 7.3E-01 7.3E-01 5.2E-09 3.4E-09 4.E-09 2.E-09 6.E-09 -- -- 1.2E-08 7.8E-09 -- -- --
RM 6.5 East Naphthalene 1.2E+02 ug/kg -- -- 6.2E-09 4.0E-09 -- -- -- 2.0E-02 2.0E-02 1.4E-08 9.4E-09 7.E-07 5.E-07 1.E-06
RM 6.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-08 5.E-08 1.E-07 -- -- -- -- -- -- --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 4.8E-09 4.0E-09 7.E-11 6.E-11 1.E-10 2.0E-02 2.0E-02 1.1E-08 9.4E-09 6.E-07 5.E-07 1.E-06
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 6.9E+02 ug/kg 2.0E+00 2.0E+00 3.8E-08 2.3E-08 8.E-08 5.E-08 1.E-07 2.0E-05 2.0E-05 8.8E-08 5.3E-08 4.E-03 3.E-03 7.E-03
RM 6.5 East Total PCB Congeners 1.6E+06 pg/g NA NA 8.5E-08 5.1E-08 NA NA -- NA NA 2.0E-07 1.2E-07 NA NA --
RM 6.5 East Total PCBs, Adjusted 1.5E+06 pg/g 2.0E+00 2.0E+00 8.4E-08 5.0E-08 2.E-07 1.E-07 3.E-07 2.0E-05 2.0E-05 2.0E-07 1.2E-07 1.E-02 6.E-03 2.E-02
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 5.6E+01 pg/g 1.3E+05 1.3E+05 6.6E-13 1.8E-12 9.E-08 2.E-07 3.E-07 1.0E-09 1.0E-09 1.5E-12 4.3E-12 2.E-03 4.E-03 6.E-03
RM 6.5 East Total PCB TEQ 1.0E+01 pg/g 1.3E+05 1.3E+05 5.6E-13 3.3E-13 7.E-08 4.E-08 1.E-07 1.0E-09 1.0E-09 1.3E-12 7.8E-13 1.E-03 8.E-04 2.E-03
RM 6.5 East Total TEQ -- pg/g -- -- -- -- 2.E-07 3.E-07 4.E-07 -- -- -- -- 3.E-03 5.E-03 8.E-03
RM 6.5 East Pesticides
RM 6.5 East Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 1.1E-11 9.5E-12 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 2.6E-11 2.2E-11 9.E-07 7.E-07 2.E-06
RM 6.5 East Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 7.6E-12 6.4E-12 1.E-10 1.E-10 2.E-10 5.0E-05 5.0E-05 1.8E-11 1.5E-11 4.E-07 3.E-07 7.E-07
RM 6.5 East Total DDT 6.5E+01 ug/kg 3.4E-01 3.4E-01 7.5E-10 2.1E-09 3.E-10 7.E-10 1.E-09 5.0E-04 5.0E-04 1.8E-09 4.9E-09 4.E-06 1.E-05 1.E-05
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 7 West Metals
RM 7 West Arsenic 5.3E+00 mg/kg 1.5E+00 1.5E+00 6.2E-08 1.7E-07 9.E-08 3.E-07 4.E-07 3.0E-04 3.0E-04 1.4E-07 4.0E-07 5.E-04 1.E-03 2.E-03
RM 7 West Lead 2.1E+02 mg/kg NL NL 0.0E+00 6.8E-06 NL NL -- NL NL 0.0E+00 1.6E-05 NL NL --
RM 7 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 3.7E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.5E-09 0.E+00 3.E-05 3.E-05
RM 7 West Thallium 8.1E+00 mg/kg -- -- 0.0E+00 2.7E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.2E-07 0.E+00 9.E-03 9.E-03
RM 7 West Butyltins
RM 7 West Tributyltin ion 6.4E+00 ug/kg -- -- 2.5E-10 2.1E-10 -- -- -- 3.0E-04 3.0E-04 5.8E-10 4.9E-10 2.E-06 2.E-06 4.E-06
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene 2.2E+03 ug/kg 7.3E-01 7.3E-01 1.1E-07 7.2E-08 8.E-08 5.E-08 1.E-07 -- -- 2.6E-07 1.7E-07 -- -- --
RM 7 West Benzo(a)pyrene 1.7E+03 ug/kg 7.3E+00 7.3E+00 8.6E-08 5.6E-08 6.E-07 4.E-07 1.E-06 -- -- 2.0E-07 1.3E-07 -- -- --
RM 7 West Benzo(b)fluoranthene 4.5E+03 ug/kg 7.3E-01 7.3E-01 2.3E-07 1.5E-07 2.E-07 1.E-07 3.E-07 -- -- 5.3E-07 3.4E-07 -- -- --
RM 7 West Benzo(k)fluoranthene 1.4E+03 ug/kg 7.3E-02 7.3E-02 7.2E-08 4.7E-08 5.E-09 3.E-09 9.E-09 -- -- 1.7E-07 1.1E-07 -- -- --
RM 7 West Dibenzo(a,h)anthracene 5.3E+02 ug/kg 7.3E+00 7.3E+00 2.7E-08 1.7E-08 2.E-07 1.E-07 3.E-07 -- -- 6.3E-08 4.1E-08 -- -- --
RM 7 West Indeno(1,2,3-cd)pyrene 1.4E+03 ug/kg 7.3E-01 7.3E-01 7.0E-08 4.5E-08 5.E-08 3.E-08 8.E-08 -- -- 1.6E-07 1.1E-07 -- -- --
RM 7 West Naphthalene 1.1E+01 ug/kg -- -- 5.5E-10 3.6E-10 -- -- -- 2.0E-02 2.0E-02 1.3E-09 8.4E-10 6.E-08 4.E-08 1.E-07
RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 7.E-07 2.E-06 -- -- -- -- -- -- --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.7E+02 ug/kg 1.4E-02 1.4E-02 1.1E-08 9.0E-09 1.E-10 1.E-10 3.E-10 2.0E-02 2.0E-02 2.5E-08 2.1E-08 1.E-06 1.E-06 2.E-06
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 9.3E+01 ug/kg 2.0E+00 2.0E+00 5.0E-09 3.0E-09 1.E-08 6.E-09 2.E-08 2.0E-05 2.0E-05 1.2E-08 7.1E-09 6.E-04 4.E-04 9.E-04
RM 7 West Total PCB Congeners 8.4E+05 pg/g NA NA 4.6E-08 2.8E-08 NA NA -- NA NA 1.1E-07 6.4E-08 NA NA --
RM 7 West Total PCBs, Adjusted 8.0E+05 pg/g 2.0E+00 2.0E+00 4.3E-08 2.6E-08 9.E-08 5.E-08 1.E-07 2.0E-05 2.0E-05 1.0E-07 6.1E-08 5.E-03 3.E-03 8.E-03
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 8.4E+03 pg/g 1.3E+05 1.3E+05 9.8E-11 2.8E-10 1.E-05 4.E-05 5.E-05 1.0E-09 1.0E-09 2.3E-10 6.4E-10 2.E-01 6.E-01 9.E-01
RM 7 West Total PCB TEQ 2.7E+01 pg/g 1.3E+05 1.3E+05 1.4E-12 8.7E-13 2.E-07 1.E-07 3.E-07 1.0E-09 1.0E-09 3.4E-12 2.0E-12 3.E-03 2.E-03 5.E-03
RM 7 West Total TEQ -- pg/g -- -- -- -- 1.E-05 4.E-05 5.E-05 -- -- -- -- 2.E-01 6.E-01 9.E-01
RM 7 West Pesticides
RM 7 West Aldrin 9.6E+01 ug/kg 1.7E+01 1.7E+01 3.7E-09 3.1E-09 6.E-08 5.E-08 1.E-07 3.0E-05 3.0E-05 8.7E-09 7.3E-09 3.E-04 2.E-04 5.E-04
RM 7 West Dieldrin 2.0E+00 ug/kg 1.6E+01 1.6E+01 7.9E-11 6.7E-11 1.E-09 1.E-09 2.E-09 5.0E-05 5.0E-05 1.8E-10 1.6E-10 4.E-06 3.E-06 7.E-06
RM 7 West Total DDT 5.1E+03 ug/kg 3.4E-01 3.4E-01 5.9E-08 1.7E-07 2.E-08 6.E-08 8.E-08 5.0E-04 5.0E-04 1.4E-07 3.9E-07 3.E-04 8.E-04 1.E-03
RM 7 West Conventionals
RM 7 West Perchlorate 2.7E+05 ug/kg -- -- 0.0E+00 9.0E-06 -- -- -- 7.0E-04 7.0E-04 0.0E+00 2.1E-05 0.E+00 3.E-02 3.E-02
Exposure Point Total 5.E-05
RM 7 East Metals
RM 7 East Arsenic 1.5E+01 mg/kg 1.5E+00 1.5E+00 1.7E-07 4.8E-07 3.E-07 7.E-07 1.E-06 3.0E-04 3.0E-04 4.0E-07 1.1E-06 1.E-03 4.E-03 5.E-03
RM 7 East Lead 1.1E+02 mg/kg NL NL 0.0E+00 3.4E-06 NL NL -- NL NL 0.0E+00 8.0E-06 NL NL --
RM 7 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 2.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.2E-09 0.E+00 2.E-05 2.E-05
RM 7 East Thallium 1.7E+01 mg/kg -- -- 0.0E+00 5.6E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-06 0.E+00 2.E-02 2.E-02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 21 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7 East Butyltins
RM 7 East Tributyltin ion 8.0E+02 ug/kg -- -- 3.1E-08 2.6E-08 -- -- -- 3.0E-04 3.0E-04 7.3E-08 6.1E-08 2.E-04 2.E-04 4.E-04
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene 4.2E+02 ug/kg 7.3E-01 7.3E-01 2.1E-08 1.4E-08 2.E-08 1.E-08 3.E-08 -- -- 4.9E-08 3.2E-08 -- -- --
RM 7 East Benzo(a)pyrene 5.8E+02 ug/kg 7.3E+00 7.3E+00 2.9E-08 1.9E-08 2.E-07 1.E-07 4.E-07 -- -- 6.9E-08 4.5E-08 -- -- --
RM 7 East Benzo(b)fluoranthene 6.7E+02 ug/kg 7.3E-01 7.3E-01 3.4E-08 2.2E-08 2.E-08 2.E-08 4.E-08 -- -- 7.9E-08 5.1E-08 -- -- --
RM 7 East Benzo(k)fluoranthene 4.9E+02 ug/kg 7.3E-02 7.3E-02 2.5E-08 1.6E-08 2.E-09 1.E-09 3.E-09 -- -- 5.7E-08 3.7E-08 -- -- --
RM 7 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 7.2E-09 4.7E-09 5.E-08 3.E-08 9.E-08 -- -- 1.7E-08 1.1E-08 -- -- --
RM 7 East Indeno(1,2,3-cd)pyrene 3.9E+02 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.3E-08 1.E-08 9.E-09 2.E-08 -- -- 4.6E-08 3.0E-08 -- -- --
RM 7 East Naphthalene 4.5E+01 ug/kg -- -- 2.3E-09 1.5E-09 -- -- -- 2.0E-02 2.0E-02 5.3E-09 3.4E-09 3.E-07 2.E-07 4.E-07
RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-07 5.E-07 -- -- -- -- -- -- --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 1.0E+03 ug/kg 1.4E-02 1.4E-02 3.9E-08 3.3E-08 5.E-10 5.E-10 1.E-09 2.0E-02 2.0E-02 9.1E-08 7.7E-08 5.E-06 4.E-06 8.E-06
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 7.0E+01 ug/kg 2.0E+00 2.0E+00 3.8E-09 2.3E-09 8.E-09 5.E-09 1.E-08 2.0E-05 2.0E-05 8.9E-09 5.4E-09 4.E-04 3.E-04 7.E-04
RM 7 East Total PCB Congeners 3.0E+04 pg/g NA NA 1.6E-09 9.7E-10 NA NA -- NA NA 3.8E-09 2.3E-09 NA NA --
RM 7 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 1.5E-09 9.2E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 3.6E-09 2.2E-09 2.E-04 1.E-04 3.E-04
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 4.0E+01 pg/g 1.3E+05 1.3E+05 4.7E-13 1.3E-12 6.E-08 2.E-07 2.E-07 1.0E-09 1.0E-09 1.1E-12 3.0E-12 1.E-03 3.E-03 4.E-03
RM 7 East Total PCB TEQ 7.4E-01 pg/g 1.3E+05 1.3E+05 4.0E-14 2.4E-14 5.E-09 3.E-09 8.E-09 1.0E-09 1.0E-09 9.4E-14 5.6E-14 9.E-05 6.E-05 2.E-04
RM 7 East Total TEQ -- pg/g -- -- -- -- 7.E-08 2.E-07 2.E-07 -- -- -- -- 1.E-03 3.E-03 4.E-03
RM 7 East Pesticides
RM 7 East Aldrin 4.6E-01 ug/kg 1.7E+01 1.7E+01 1.8E-11 1.5E-11 3.E-10 3.E-10 6.E-10 3.0E-05 3.0E-05 4.2E-11 3.5E-11 1.E-06 1.E-06 3.E-06
RM 7 East Dieldrin 1.2E-01 ug/kg 1.6E+01 1.6E+01 4.5E-12 3.8E-12 7.E-11 6.E-11 1.E-10 5.0E-05 5.0E-05 1.0E-11 8.8E-12 2.E-07 2.E-07 4.E-07
RM 7 East Total DDT 1.0E+01 ug/kg 3.4E-01 3.4E-01 1.2E-10 3.3E-10 4.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 2.7E-10 7.6E-10 5.E-07 2.E-06 2.E-06
RM 7 East Conventionals
RM 7 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 7.5 West Metals
RM 7.5 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 4.3E-08 1.2E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 1.0E-07 2.8E-07 3.E-04 9.E-04 1.E-03
RM 7.5 West Lead 2.4E+01 mg/kg NL NL 0.0E+00 8.0E-07 NL NL -- NL NL 0.0E+00 1.9E-06 NL NL --
RM 7.5 West Mercury 1.3E-01 mg/kg -- -- 0.0E+00 4.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-08 0.E+00 3.E-05 3.E-05
RM 7.5 West Thallium 1.1E+01 mg/kg -- -- 0.0E+00 3.6E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.4E-07 0.E+00 1.E-02 1.E-02
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 9.7E+00 ug/kg -- -- 3.8E-10 3.2E-10 -- -- -- 3.0E-04 3.0E-04 8.8E-10 7.4E-10 3.E-06 2.E-06 5.E-06
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene 4.3E+02 ug/kg 7.3E-01 7.3E-01 2.2E-08 1.4E-08 2.E-08 1.E-08 3.E-08 -- -- 5.1E-08 3.3E-08 -- -- --
RM 7.5 West Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 1.7E-08 1.1E-08 1.E-07 8.E-08 2.E-07 -- -- 4.0E-08 2.6E-08 -- -- --
RM 7.5 West Benzo(b)fluoranthene 4.6E+02 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.5E-08 2.E-08 1.E-08 3.E-08 -- -- 5.5E-08 3.5E-08 -- -- --
RM 7.5 West Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 6.5E-09 4.2E-09 5.E-10 3.E-10 8.E-10 -- -- 1.5E-08 9.9E-09 -- -- --
RM 7.5 West Dibenzo(a,h)anthracene 5.0E+01 ug/kg 7.3E+00 7.3E+00 2.5E-09 1.6E-09 2.E-08 1.E-08 3.E-08 -- -- 5.9E-09 3.8E-09 -- -- --
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 West Indeno(1,2,3-cd)pyrene 1.9E+02 ug/kg 7.3E-01 7.3E-01 9.6E-09 6.2E-09 7.E-09 5.E-09 1.E-08 -- -- 2.2E-08 1.4E-08 -- -- --
RM 7.5 West Naphthalene 3.3E+01 ug/kg -- -- 1.7E-09 1.1E-09 -- -- -- 2.0E-02 2.0E-02 3.9E-09 2.5E-09 2.E-07 1.E-07 3.E-07
RM 7.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 7.1E-09 6.0E-09 1.E-10 8.E-11 2.E-10 2.0E-02 2.0E-02 1.7E-08 1.4E-08 8.E-07 7.E-07 2.E-06
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 2.5E+02 ug/kg 2.0E+00 2.0E+00 1.4E-08 8.2E-09 3.E-08 2.E-08 4.E-08 2.0E-05 2.0E-05 3.2E-08 1.9E-08 2.E-03 1.E-03 3.E-03
RM 7.5 West Total PCB Congeners 3.6E+04 pg/g NA NA 2.0E-09 1.2E-09 NA NA -- NA NA 4.6E-09 2.7E-09 NA NA --
RM 7.5 West Total PCBs, Adjusted 3.4E+04 pg/g 2.0E+00 2.0E+00 1.9E-09 1.1E-09 4.E-09 2.E-09 6.E-09 2.0E-05 2.0E-05 4.4E-09 2.6E-09 2.E-04 1.E-04 3.E-04
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 1.3E+05 3.0E-14 8.5E-14 4.E-09 1.E-08 2.E-08 1.0E-09 1.0E-09 7.1E-14 2.0E-13 7.E-05 2.E-04 3.E-04
RM 7.5 West Total PCB TEQ 9.2E-01 pg/g 1.3E+05 1.3E+05 5.0E-14 3.0E-14 7.E-09 4.E-09 1.E-08 1.0E-09 1.0E-09 1.2E-13 7.0E-14 1.E-04 7.E-05 2.E-04
RM 7.5 West Total TEQ -- pg/g -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- 2.E-04 3.E-04 5.E-04
RM 7.5 West Pesticides
RM 7.5 West Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 1.1E-11 9.4E-12 2.E-10 2.E-10 3.E-10 3.0E-05 3.0E-05 2.6E-11 2.2E-11 9.E-07 7.E-07 2.E-06
RM 7.5 West Dieldrin 7.7E-01 ug/kg 1.6E+01 1.6E+01 3.0E-11 2.5E-11 5.E-10 4.E-10 9.E-10 5.0E-05 5.0E-05 7.0E-11 5.9E-11 1.E-06 1.E-06 3.E-06
RM 7.5 West Total DDT 6.8E+01 ug/kg 3.4E-01 3.4E-01 7.9E-10 2.2E-09 3.E-10 8.E-10 1.E-09 5.0E-04 5.0E-04 1.8E-09 5.2E-09 4.E-06 1.E-05 1.E-05
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-07
RM 7.5 East Metals
RM 7.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 4.9E-08 1.4E-07 7.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.1E-07 3.2E-07 4.E-04 1.E-03 1.E-03
RM 7.5 East Lead 1.5E+01 mg/kg NL NL 0.0E+00 4.8E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 7.5 East Mercury 1.0E-01 mg/kg -- -- 0.0E+00 3.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.6E-09 0.E+00 3.E-05 3.E-05
RM 7.5 East Thallium 1.0E+01 mg/kg -- -- 0.0E+00 3.4E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.8E-07 0.E+00 1.E-02 1.E-02
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 2.3E+02 ug/kg -- -- 8.9E-09 7.5E-09 -- -- -- 3.0E-04 3.0E-04 2.1E-08 1.7E-08 7.E-05 6.E-05 1.E-04
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene 4.0E+01 ug/kg 7.3E-01 7.3E-01 2.0E-09 1.3E-09 1.E-09 9.E-10 2.E-09 -- -- 4.7E-09 3.0E-09 -- -- --
RM 7.5 East Benzo(a)pyrene 3.5E+01 ug/kg 7.3E+00 7.3E+00 1.8E-09 1.2E-09 1.E-08 8.E-09 2.E-08 -- -- 4.2E-09 2.7E-09 -- -- --
RM 7.5 East Benzo(b)fluoranthene 4.4E+01 ug/kg 7.3E-01 7.3E-01 2.2E-09 1.4E-09 2.E-09 1.E-09 3.E-09 -- -- 5.2E-09 3.4E-09 -- -- --
RM 7.5 East Benzo(k)fluoranthene 3.1E+01 ug/kg 7.3E-02 7.3E-02 1.6E-09 1.0E-09 1.E-10 7.E-11 2.E-10 -- -- 3.7E-09 2.4E-09 -- -- --
RM 7.5 East Dibenzo(a,h)anthracene 1.1E+01 ug/kg 7.3E+00 7.3E+00 5.5E-10 3.6E-10 4.E-09 3.E-09 7.E-09 -- -- 1.3E-09 8.3E-10 -- -- --
RM 7.5 East Indeno(1,2,3-cd)pyrene 2.4E+01 ug/kg 7.3E-01 7.3E-01 1.2E-09 7.8E-10 9.E-10 6.E-10 1.E-09 -- -- 2.8E-09 1.8E-09 -- -- --
RM 7.5 East Naphthalene 1.1E+01 ug/kg -- -- 5.6E-10 3.6E-10 -- -- -- 2.0E-02 2.0E-02 1.3E-09 8.4E-10 6.E-08 4.E-08 1.E-07
RM 7.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 1.E-08 3.E-08 -- -- -- -- -- -- --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 2.7E+03 ug/kg 1.4E-02 1.4E-02 1.1E-07 9.0E-08 1.E-09 1.E-09 3.E-09 2.0E-02 2.0E-02 2.5E-07 2.1E-07 1.E-05 1.E-05 2.E-05
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 4.5E+01 ug/kg 2.0E+00 2.0E+00 2.5E-09 1.5E-09 5.E-09 3.E-09 8.E-09 2.0E-05 2.0E-05 5.7E-09 3.4E-09 3.E-04 2.E-04 5.E-04
RM 7.5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 7.5 East Dieldrin 3.4E-01 ug/kg 1.6E+01 1.6E+01 1.3E-11 1.1E-11 2.E-10 2.E-10 4.E-10 5.0E-05 5.0E-05 3.1E-11 2.6E-11 6.E-07 5.E-07 1.E-06
RM 7.5 East Total DDT 3.3E+00 ug/kg 3.4E-01 3.4E-01 3.9E-11 1.1E-10 1.E-11 4.E-11 5.E-11 5.0E-04 5.0E-04 9.1E-11 2.5E-10 2.E-07 5.E-07 7.E-07
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 8 West Metals
RM 8 West Arsenic 8.0E+00 mg/kg 1.5E+00 1.5E+00 9.3E-08 2.6E-07 1.E-07 4.E-07 5.E-07 3.0E-04 3.0E-04 2.2E-07 6.1E-07 7.E-04 2.E-03 3.E-03
RM 8 West Lead 1.2E+02 mg/kg NL NL 0.0E+00 3.8E-06 NL NL -- NL NL 0.0E+00 8.8E-06 NL NL --
RM 8 West Mercury 3.3E-01 mg/kg -- -- 0.0E+00 1.1E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.5E-08 0.E+00 8.E-05 8.E-05
RM 8 West Thallium 1.0E+01 mg/kg -- -- 0.0E+00 3.4E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.9E-07 0.E+00 1.E-02 1.E-02
RM 8 West Butyltins
RM 8 West Tributyltin ion 2.5E+01 ug/kg -- -- 9.6E-10 8.1E-10 -- -- -- 3.0E-04 3.0E-04 2.2E-09 1.9E-09 7.E-06 6.E-06 1.E-05
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene 4.4E+02 ug/kg 7.3E-01 7.3E-01 2.2E-08 1.4E-08 2.E-08 1.E-08 3.E-08 -- -- 5.2E-08 3.3E-08 -- -- --
RM 8 West Benzo(a)pyrene 3.9E+02 ug/kg 7.3E+00 7.3E+00 2.0E-08 1.3E-08 1.E-07 9.E-08 2.E-07 -- -- 4.6E-08 3.0E-08 -- -- --
RM 8 West Benzo(b)fluoranthene 5.5E+02 ug/kg 7.3E-01 7.3E-01 2.8E-08 1.8E-08 2.E-08 1.E-08 3.E-08 -- -- 6.5E-08 4.2E-08 -- -- --
RM 8 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 6.2E-09 4.0E-09 5.E-10 3.E-10 7.E-10 -- -- 1.5E-08 9.4E-09 -- -- --
RM 8 West Dibenzo(a,h)anthracene 7.7E+01 ug/kg 7.3E+00 7.3E+00 3.9E-09 2.5E-09 3.E-08 2.E-08 5.E-08 -- -- 9.1E-09 5.9E-09 -- -- --
RM 8 West Indeno(1,2,3-cd)pyrene 2.5E+02 ug/kg 7.3E-01 7.3E-01 1.3E-08 8.3E-09 9.E-09 6.E-09 2.E-08 -- -- 3.0E-08 1.9E-08 -- -- --
RM 8 West Naphthalene 8.1E+01 ug/kg -- -- 4.1E-09 2.6E-09 -- -- -- 2.0E-02 2.0E-02 9.5E-09 6.2E-09 5.E-07 3.E-07 8.E-07
RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 4.E-07 -- -- -- -- -- -- --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 1.7E+03 ug/kg 1.4E-02 1.4E-02 6.4E-08 5.4E-08 9.E-10 8.E-10 2.E-09 2.0E-02 2.0E-02 1.5E-07 1.3E-07 8.E-06 6.E-06 1.E-05
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 3.2E+02 ug/kg 2.0E+00 2.0E+00 1.7E-08 1.0E-08 3.E-08 2.E-08 6.E-08 2.0E-05 2.0E-05 4.0E-08 2.4E-08 2.E-03 1.E-03 3.E-03
RM 8 West Total PCB Congeners 1.2E+05 pg/g NA NA 6.3E-09 3.8E-09 NA NA -- NA NA 1.5E-08 8.9E-09 NA NA --
RM 8 West Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 5.6E-09 3.3E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 1.3E-08 7.8E-09 6.E-04 4.E-04 1.E-03
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 4.3E-01 pg/g 1.3E+05 1.3E+05 5.0E-15 1.4E-14 6.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 1.2E-14 3.2E-14 1.E-05 3.E-05 4.E-05
RM 8 West Total PCB TEQ 6.1E+00 pg/g 1.3E+05 1.3E+05 3.3E-13 2.0E-13 4.E-08 3.E-08 7.E-08 1.0E-09 1.0E-09 7.7E-13 4.6E-13 8.E-04 5.E-04 1.E-03
RM 8 West Total TEQ -- pg/g -- -- -- -- 4.E-08 3.E-08 7.E-08 -- -- -- -- 8.E-04 5.E-04 1.E-03
RM 8 West Pesticides
RM 8 West Aldrin 1.2E-01 ug/kg 1.7E+01 1.7E+01 4.5E-12 3.8E-12 8.E-11 6.E-11 1.E-10 3.0E-05 3.0E-05 1.0E-11 8.8E-12 3.E-07 3.E-07 6.E-07
RM 8 West Dieldrin 4.6E+00 ug/kg 1.6E+01 1.6E+01 1.8E-10 1.5E-10 3.E-09 2.E-09 5.E-09 5.0E-05 5.0E-05 4.1E-10 3.5E-10 8.E-06 7.E-06 2.E-05
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 West Total DDT 2.1E+01 ug/kg 3.4E-01 3.4E-01 2.5E-10 6.9E-10 8.E-11 2.E-10 3.E-10 5.0E-04 5.0E-04 5.8E-10 1.6E-09 1.E-06 3.E-06 4.E-06
RM 8 West Conventionals
RM 8 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 8 East Metals
RM 8 East Arsenic 9.1E+00 mg/kg 1.5E+00 1.5E+00 1.1E-07 3.0E-07 2.E-07 4.E-07 6.E-07 3.0E-04 3.0E-04 2.5E-07 6.9E-07 8.E-04 2.E-03 3.E-03
RM 8 East Lead 4.6E+01 mg/kg NL NL 0.0E+00 1.5E-06 NL NL -- NL NL 0.0E+00 3.5E-06 NL NL --
RM 8 East Mercury 2.2E-01 mg/kg -- -- 0.0E+00 7.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-08 0.E+00 6.E-05 6.E-05
RM 8 East Thallium 1.0E+01 mg/kg -- -- 0.0E+00 3.3E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.7E-07 0.E+00 1.E-02 1.E-02
RM 8 East Butyltins
RM 8 East Tributyltin ion 5.8E+03 ug/kg -- -- 2.3E-07 1.9E-07 -- -- -- 3.0E-04 3.0E-04 5.3E-07 4.4E-07 2.E-03 1.E-03 3.E-03
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene 4.0E+02 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.3E-08 1.E-08 9.E-09 2.E-08 -- -- 4.7E-08 3.0E-08 -- -- --
RM 8 East Benzo(a)pyrene 4.2E+02 ug/kg 7.3E+00 7.3E+00 2.1E-08 1.4E-08 2.E-07 1.E-07 3.E-07 -- -- 5.0E-08 3.2E-08 -- -- --
RM 8 East Benzo(b)fluoranthene 4.4E+02 ug/kg 7.3E-01 7.3E-01 2.2E-08 1.4E-08 2.E-08 1.E-08 3.E-08 -- -- 5.2E-08 3.4E-08 -- -- --
RM 8 East Benzo(k)fluoranthene 3.0E+02 ug/kg 7.3E-02 7.3E-02 1.5E-08 9.7E-09 1.E-09 7.E-10 2.E-09 -- -- 3.5E-08 2.3E-08 -- -- --
RM 8 East Dibenzo(a,h)anthracene 4.0E+01 ug/kg 7.3E+00 7.3E+00 2.0E-09 1.3E-09 1.E-08 1.E-08 2.E-08 -- -- 4.7E-09 3.1E-09 -- -- --
RM 8 East Indeno(1,2,3-cd)pyrene 2.9E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 9.6E-09 1.E-08 7.E-09 2.E-08 -- -- 3.4E-08 2.2E-08 -- -- --
RM 8 East Naphthalene 2.2E+01 ug/kg -- -- 1.1E-09 7.1E-10 -- -- -- 2.0E-02 2.0E-02 2.6E-09 1.7E-09 1.E-07 8.E-08 2.E-07
RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 4.E-07 -- -- -- -- -- -- --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 1.3E+03 ug/kg 1.4E-02 1.4E-02 5.1E-08 4.3E-08 7.E-10 6.E-10 1.E-09 2.0E-02 2.0E-02 1.2E-07 1.0E-07 6.E-06 5.E-06 1.E-05
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 4.6E+02 ug/kg 2.0E+00 2.0E+00 2.5E-08 1.5E-08 5.E-08 3.E-08 8.E-08 2.0E-05 2.0E-05 5.8E-08 3.5E-08 3.E-03 2.E-03 5.E-03
RM 8 East Total PCB Congeners 7.3E+05 pg/g NA NA 3.9E-08 2.4E-08 NA NA -- NA NA 9.2E-08 5.5E-08 NA NA --
RM 8 East Total PCBs, Adjusted 6.7E+05 pg/g 2.0E+00 2.0E+00 3.6E-08 2.2E-08 7.E-08 4.E-08 1.E-07 2.0E-05 2.0E-05 8.5E-08 5.1E-08 4.E-03 3.E-03 7.E-03
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 2.1E+00 pg/g 1.3E+05 1.3E+05 2.4E-14 6.8E-14 3.E-09 9.E-09 1.E-08 1.0E-09 1.0E-09 5.7E-14 1.6E-13 6.E-05 2.E-04 2.E-04
RM 8 East Total PCB TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 9.5E-13 5.7E-13 1.E-07 7.E-08 2.E-07 1.0E-09 1.0E-09 2.2E-12 1.3E-12 2.E-03 1.E-03 4.E-03
RM 8 East Total TEQ -- pg/g -- -- -- -- 1.E-07 8.E-08 2.E-07 -- -- -- -- 2.E-03 1.E-03 4.E-03
RM 8 East Pesticides
RM 8 East Aldrin 4.4E-01 ug/kg 1.7E+01 1.7E+01 1.7E-11 1.5E-11 3.E-10 2.E-10 5.E-10 3.0E-05 3.0E-05 4.0E-11 3.4E-11 1.E-06 1.E-06 2.E-06
RM 8 East Dieldrin 3.5E+00 ug/kg 1.6E+01 1.6E+01 1.3E-10 1.1E-10 2.E-09 2.E-09 4.E-09 5.0E-05 5.0E-05 3.1E-10 2.6E-10 6.E-06 5.E-06 1.E-05
RM 8 East Total DDT 4.7E+01 ug/kg 3.4E-01 3.4E-01 5.5E-10 1.5E-09 2.E-10 5.E-10 7.E-10 5.0E-04 5.0E-04 1.3E-09 3.6E-09 3.E-06 7.E-06 1.E-05
RM 8 East Conventionals
RM 8 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 8 SIL Metals
RM 8 SIL Arsenic 5.9E+00 mg/kg 1.5E+00 1.5E+00 6.9E-08 1.9E-07 1.E-07 3.E-07 4.E-07 3.0E-04 3.0E-04 1.6E-07 4.5E-07 5.E-04 2.E-03 2.E-03
RM 8 SIL Lead 7.0E+01 mg/kg NL NL 0.0E+00 2.3E-06 NL NL -- NL NL 0.0E+00 5.4E-06 NL NL --
RM 8 SIL Mercury 1.4E-01 mg/kg -- -- 0.0E+00 4.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-08 0.E+00 4.E-05 4.E-05
RM 8 SIL Thallium 9.7E+00 mg/kg -- -- 0.0E+00 3.2E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.4E-07 0.E+00 1.E-02 1.E-02
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 1.1E+04 ug/kg -- -- 4.1E-07 3.4E-07 -- -- -- 3.0E-04 3.0E-04 9.5E-07 8.0E-07 3.E-03 3.E-03 6.E-03
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene 5.4E+02 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.8E-08 2.E-08 1.E-08 3.E-08 -- -- 6.3E-08 4.1E-08 -- -- --
RM 8 SIL Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.8E-08 1.2E-08 1.E-07 9.E-08 2.E-07 -- -- 4.2E-08 2.7E-08 -- -- --
RM 8 SIL Benzo(b)fluoranthene 7.0E+02 ug/kg 7.3E-01 7.3E-01 3.5E-08 2.3E-08 3.E-08 2.E-08 4.E-08 -- -- 8.2E-08 5.3E-08 -- -- --
RM 8 SIL Benzo(k)fluoranthene 3.5E+02 ug/kg 7.3E-02 7.3E-02 1.8E-08 1.1E-08 1.E-09 8.E-10 2.E-09 -- -- 4.1E-08 2.6E-08 -- -- --
RM 8 SIL Dibenzo(a,h)anthracene 7.1E+01 ug/kg 7.3E+00 7.3E+00 3.6E-09 2.3E-09 3.E-08 2.E-08 4.E-08 -- -- 8.4E-09 5.4E-09 -- -- --
RM 8 SIL Indeno(1,2,3-cd)pyrene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.0E-08 6.8E-09 8.E-09 5.E-09 1.E-08 -- -- 2.4E-08 1.6E-08 -- -- --
RM 8 SIL Naphthalene 3.0E+01 ug/kg -- -- 1.5E-09 9.9E-10 -- -- -- 2.0E-02 2.0E-02 3.6E-09 2.3E-09 2.E-07 1.E-07 3.E-07
RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 4.E-07 -- -- -- -- -- -- --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 3.1E+04 ug/kg 1.4E-02 1.4E-02 1.2E-06 1.0E-06 2.E-08 1.E-08 3.E-08 2.0E-02 2.0E-02 2.8E-06 2.4E-06 1.E-04 1.E-04 3.E-04
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 5.3E+02 ug/kg 2.0E+00 2.0E+00 2.9E-08 1.7E-08 6.E-08 3.E-08 9.E-08 2.0E-05 2.0E-05 6.7E-08 4.0E-08 3.E-03 2.E-03 5.E-03
RM 8 SIL Total PCB Congeners 4.6E+06 pg/g NA NA 2.5E-07 1.5E-07 NA NA -- NA NA 5.9E-07 3.5E-07 NA NA --
RM 8 SIL Total PCBs, Adjusted 4.5E+06 pg/g 2.0E+00 2.0E+00 2.4E-07 1.5E-07 5.E-07 3.E-07 8.E-07 2.0E-05 2.0E-05 5.7E-07 3.4E-07 3.E-02 2.E-02 5.E-02
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 2.5E+01 pg/g 1.3E+05 1.3E+05 2.9E-13 8.2E-13 4.E-08 1.E-07 1.E-07 1.0E-09 1.0E-09 6.8E-13 1.9E-12 7.E-04 2.E-03 3.E-03
RM 8 SIL Total PCB TEQ 4.5E+01 pg/g 1.3E+05 1.3E+05 2.5E-12 1.5E-12 3.E-07 2.E-07 5.E-07 1.0E-09 1.0E-09 5.7E-12 3.5E-12 6.E-03 3.E-03 9.E-03
RM 8 SIL Total TEQ -- pg/g -- -- -- -- 4.E-07 3.E-07 7.E-07 -- -- -- -- 6.E-03 5.E-03 1.E-02
RM 8 SIL Pesticides
RM 8 SIL Aldrin 3.6E-01 ug/kg 1.7E+01 1.7E+01 1.4E-11 1.2E-11 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 3.2E-11 2.7E-11 1.E-06 9.E-07 2.E-06
RM 8 SIL Dieldrin 1.4E+00 ug/kg 1.6E+01 1.6E+01 5.5E-11 4.6E-11 9.E-10 7.E-10 2.E-09 5.0E-05 5.0E-05 1.3E-10 1.1E-10 3.E-06 2.E-06 5.E-06
RM 8 SIL Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.4E-10 3.9E-10 5.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 3.2E-10 9.1E-10 6.E-07 2.E-06 2.E-06
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 8.5 West Metals
RM 8.5 West Arsenic 1.2E+01 mg/kg 1.5E+00 1.5E+00 1.4E-07 3.8E-07 2.E-07 6.E-07 8.E-07 3.0E-04 3.0E-04 3.2E-07 8.9E-07 1.E-03 3.E-03 4.E-03
RM 8.5 West Lead 2.5E+02 mg/kg NL NL 0.0E+00 8.2E-06 NL NL -- NL NL 0.0E+00 1.9E-05 NL NL --
RM 8.5 West Mercury 4.7E-01 mg/kg -- -- 0.0E+00 1.5E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.6E-08 0.E+00 1.E-04 1.E-04
RM 8.5 West Thallium 1.1E+01 mg/kg -- -- 0.0E+00 3.6E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.4E-07 0.E+00 1.E-02 1.E-02
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 1.7E+01 ug/kg -- -- 6.5E-10 5.4E-10 -- -- -- 3.0E-04 3.0E-04 1.5E-09 1.3E-09 5.E-06 4.E-06 9.E-06
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 8.9E-09 5.8E-09 7.E-09 4.E-09 1.E-08 -- -- 2.1E-08 1.4E-08 -- -- --
RM 8.5 West Benzo(a)pyrene 1.8E+02 ug/kg 7.3E+00 7.3E+00 9.3E-09 6.0E-09 7.E-08 4.E-08 1.E-07 -- -- 2.2E-08 1.4E-08 -- -- --
RM 8.5 West Benzo(b)fluoranthene 1.8E+02 ug/kg 7.3E-01 7.3E-01 9.2E-09 6.0E-09 7.E-09 4.E-09 1.E-08 -- -- 2.1E-08 1.4E-08 -- -- --
RM 8.5 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 5.7E-09 3.7E-09 4.E-10 3.E-10 7.E-10 -- -- 1.3E-08 8.6E-09 -- -- --
RM 8.5 West Dibenzo(a,h)anthracene 1.7E+01 ug/kg 7.3E+00 7.3E+00 8.4E-10 5.4E-10 6.E-09 4.E-09 1.E-08 -- -- 2.0E-09 1.3E-09 -- -- --
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 West Indeno(1,2,3-cd)pyrene 7.6E+01 ug/kg 7.3E-01 7.3E-01 3.8E-09 2.5E-09 3.E-09 2.E-09 5.E-09 -- -- 8.9E-09 5.8E-09 -- -- --
RM 8.5 West Naphthalene 3.7E+01 ug/kg -- -- 1.9E-09 1.2E-09 -- -- -- 2.0E-02 2.0E-02 4.3E-09 2.8E-09 2.E-07 1.E-07 4.E-07
RM 8.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-08 6.E-08 1.E-07 -- -- -- -- -- -- --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 1.4E+03 ug/kg 1.4E-02 1.4E-02 5.4E-08 4.6E-08 8.E-10 6.E-10 1.E-09 2.0E-02 2.0E-02 1.3E-07 1.1E-07 6.E-06 5.E-06 1.E-05
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 6.3E+03 ug/kg 2.0E+00 2.0E+00 3.4E-07 2.1E-07 7.E-07 4.E-07 1.E-06 2.0E-05 2.0E-05 8.0E-07 4.8E-07 4.E-02 2.E-02 6.E-02
RM 8.5 West Total PCB Congeners 2.4E+07 pg/g NA NA 1.3E-06 7.8E-07 NA NA -- NA NA 3.0E-06 1.8E-06 NA NA --
RM 8.5 West Total PCBs, Adjusted 2.3E+07 pg/g 2.0E+00 2.0E+00 1.3E-06 7.6E-07 3.E-06 2.E-06 4.E-06 2.0E-05 2.0E-05 2.9E-06 1.8E-06 1.E-01 9.E-02 2.E-01
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 1.8E+01 pg/g 1.3E+05 1.3E+05 2.1E-13 6.0E-13 3.E-08 8.E-08 1.E-07 1.0E-09 1.0E-09 4.9E-13 1.4E-12 5.E-04 1.E-03 2.E-03
RM 8.5 West Total PCB TEQ 1.6E+02 pg/g 1.3E+05 1.3E+05 8.8E-12 5.3E-12 1.E-06 7.E-07 2.E-06 1.0E-09 1.0E-09 2.1E-11 1.2E-11 2.E-02 1.E-02 3.E-02
RM 8.5 West Total TEQ -- pg/g -- -- -- -- 1.E-06 8.E-07 2.E-06 -- -- -- -- 2.E-02 1.E-02 3.E-02
RM 8.5 West Pesticides
RM 8.5 West Aldrin 3.2E+01 ug/kg 1.7E+01 1.7E+01 1.3E-09 1.1E-09 2.E-08 2.E-08 4.E-08 3.0E-05 3.0E-05 2.9E-09 2.5E-09 1.E-04 8.E-05 2.E-04
RM 8.5 West Dieldrin 3.9E+01 ug/kg 1.6E+01 1.6E+01 1.5E-09 1.3E-09 2.E-08 2.E-08 4.E-08 5.0E-05 5.0E-05 3.5E-09 2.9E-09 7.E-05 6.E-05 1.E-04
RM 8.5 West Total DDT 1.7E+01 ug/kg 3.4E-01 3.4E-01 2.0E-10 5.6E-10 7.E-11 2.E-10 3.E-10 5.0E-04 5.0E-04 4.7E-10 1.3E-09 9.E-07 3.E-06 4.E-06
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-06
RM 8.5 East Metals
RM 8.5 East Arsenic 9.0E+00 mg/kg 1.5E+00 1.5E+00 1.1E-07 3.0E-07 2.E-07 4.E-07 6.E-07 3.0E-04 3.0E-04 2.5E-07 6.9E-07 8.E-04 2.E-03 3.E-03
RM 8.5 East Lead 2.8E+01 mg/kg NL NL 0.0E+00 9.0E-07 NL NL -- NL NL 0.0E+00 2.1E-06 NL NL --
RM 8.5 East Mercury 1.8E-01 mg/kg -- -- 0.0E+00 6.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-08 0.E+00 5.E-05 5.E-05
RM 8.5 East Thallium 9.0E+00 mg/kg -- -- 0.0E+00 2.9E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.9E-07 0.E+00 1.E-02 1.E-02
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 3.1E+01 ug/kg -- -- 1.2E-09 1.0E-09 -- -- -- 3.0E-04 3.0E-04 2.8E-09 2.3E-09 9.E-06 8.E-06 2.E-05
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene 9.7E+01 ug/kg 7.3E-01 7.3E-01 4.9E-09 3.2E-09 4.E-09 2.E-09 6.E-09 -- -- 1.1E-08 7.4E-09 -- -- --
RM 8.5 East Benzo(a)pyrene 1.0E+02 ug/kg 7.3E+00 7.3E+00 5.1E-09 3.3E-09 4.E-08 2.E-08 6.E-08 -- -- 1.2E-08 7.7E-09 -- -- --
RM 8.5 East Benzo(b)fluoranthene 1.4E+02 ug/kg 7.3E-01 7.3E-01 6.9E-09 4.4E-09 5.E-09 3.E-09 8.E-09 -- -- 1.6E-08 1.0E-08 -- -- --
RM 8.5 East Benzo(k)fluoranthene 9.8E+01 ug/kg 7.3E-02 7.3E-02 4.9E-09 3.2E-09 4.E-10 2.E-10 6.E-10 -- -- 1.2E-08 7.5E-09 -- -- --
RM 8.5 East Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 5.8E-10 3.8E-10 4.E-09 3.E-09 7.E-09 -- -- 1.4E-09 8.8E-10 -- -- --
RM 8.5 East Indeno(1,2,3-cd)pyrene 8.0E+01 ug/kg 7.3E-01 7.3E-01 4.1E-09 2.6E-09 3.E-09 2.E-09 5.E-09 -- -- 9.5E-09 6.1E-09 -- -- --
RM 8.5 East Naphthalene 1.5E+02 ug/kg -- -- 7.5E-09 4.8E-09 -- -- -- 2.0E-02 2.0E-02 1.7E-08 1.1E-08 9.E-07 6.E-07 1.E-06
RM 8.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 3.E-08 9.E-08 -- -- -- -- -- -- --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 9.2E+02 ug/kg 1.4E-02 1.4E-02 3.6E-08 3.0E-08 5.E-10 4.E-10 9.E-10 2.0E-02 2.0E-02 8.4E-08 7.1E-08 4.E-06 4.E-06 8.E-06
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 7.2E+01 ug/kg 2.0E+00 2.0E+00 3.9E-09 2.4E-09 8.E-09 5.E-09 1.E-08 2.0E-05 2.0E-05 9.2E-09 5.5E-09 5.E-04 3.E-04 7.E-04
RM 8.5 East Total PCB Congeners 4.6E+04 pg/g NA NA 2.5E-09 1.5E-09 NA NA -- NA NA 5.8E-09 3.5E-09 NA NA --
RM 8.5 East Total PCBs, Adjusted 4.5E+04 pg/g 2.0E+00 2.0E+00 2.4E-09 1.5E-09 5.E-09 3.E-09 8.E-09 2.0E-05 2.0E-05 5.7E-09 3.4E-09 3.E-04 2.E-04 5.E-04
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 9.4E-01 pg/g 1.3E+05 1.3E+05 1.1E-14 3.1E-14 1.E-09 4.E-09 5.E-09 1.0E-09 1.0E-09 2.6E-14 7.2E-14 3.E-05 7.E-05 1.E-04
RM 8.5 East Total PCB TEQ 5.9E-01 pg/g 1.3E+05 1.3E+05 3.2E-14 1.9E-14 4.E-09 3.E-09 7.E-09 1.0E-09 1.0E-09 7.5E-14 4.5E-14 8.E-05 5.E-05 1.E-04
RM 8.5 East Total TEQ -- pg/g -- -- -- -- 6.E-09 7.E-09 1.E-08 -- -- -- -- 1.E-04 1.E-04 2.E-04
RM 8.5 East Pesticides
RM 8.5 East Aldrin 4.1E-02 ug/kg 1.7E+01 1.7E+01 1.6E-12 1.3E-12 3.E-11 2.E-11 5.E-11 3.0E-05 3.0E-05 3.7E-12 3.1E-12 1.E-07 1.E-07 2.E-07
RM 8.5 East Dieldrin 4.4E-01 ug/kg 1.6E+01 1.6E+01 1.7E-11 1.4E-11 3.E-10 2.E-10 5.E-10 5.0E-05 5.0E-05 4.0E-11 3.3E-11 8.E-07 7.E-07 1.E-06
RM 8.5 East Total DDT 2.3E+00 ug/kg 3.4E-01 3.4E-01 2.7E-11 7.5E-11 9.E-12 3.E-11 3.E-11 5.0E-04 5.0E-04 6.2E-11 1.7E-10 1.E-07 3.E-07 5.E-07
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-07
RM 9 West Metals
RM 9 West Arsenic 5.0E+00 mg/kg 1.5E+00 1.5E+00 5.8E-08 1.6E-07 9.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.3E-07 3.8E-07 4.E-04 1.E-03 2.E-03
RM 9 West Lead 9.7E+01 mg/kg NL NL 0.0E+00 3.2E-06 NL NL -- NL NL 0.0E+00 7.4E-06 NL NL --
RM 9 West Mercury 2.3E-01 mg/kg -- -- 0.0E+00 7.7E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-08 0.E+00 6.E-05 6.E-05
RM 9 West Thallium 1.5E+01 mg/kg -- -- 0.0E+00 4.9E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-06 0.E+00 2.E-02 2.E-02
RM 9 West Butyltins
RM 9 West Tributyltin ion 1.7E+01 ug/kg -- -- 6.5E-10 5.4E-10 -- -- -- 3.0E-04 3.0E-04 1.5E-09 1.3E-09 5.E-06 4.E-06 9.E-06
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene 3.2E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.0E-08 1.E-08 8.E-09 2.E-08 -- -- 3.7E-08 2.4E-08 -- -- --
RM 9 West Benzo(a)pyrene 1.9E+02 ug/kg 7.3E+00 7.3E+00 9.7E-09 6.3E-09 7.E-08 5.E-08 1.E-07 -- -- 2.3E-08 1.5E-08 -- -- --
RM 9 West Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 1.0E-08 1.E-08 7.E-09 2.E-08 -- -- 3.6E-08 2.3E-08 -- -- --
RM 9 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 5.8E-09 3.7E-09 4.E-10 3.E-10 7.E-10 -- -- 1.3E-08 8.7E-09 -- -- --
RM 9 West Dibenzo(a,h)anthracene 4.8E+01 ug/kg 7.3E+00 7.3E+00 2.4E-09 1.6E-09 2.E-08 1.E-08 3.E-08 -- -- 5.6E-09 3.6E-09 -- -- --
RM 9 West Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 6.0E-09 3.9E-09 4.E-09 3.E-09 7.E-09 -- -- 1.4E-08 9.1E-09 -- -- --
RM 9 West Naphthalene 2.5E+01 ug/kg -- -- 1.3E-09 8.2E-10 -- -- -- 2.0E-02 2.0E-02 2.9E-09 1.9E-09 1.E-07 1.E-07 2.E-07
RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 8.E-08 2.E-07 -- -- -- -- -- -- --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 4.4E+02 ug/kg 1.4E-02 1.4E-02 1.7E-08 1.5E-08 2.E-10 2.E-10 4.E-10 2.0E-02 2.0E-02 4.0E-08 3.4E-08 2.E-06 2.E-06 4.E-06
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 1.3E+03 ug/kg 2.0E+00 2.0E+00 6.9E-08 4.2E-08 1.E-07 8.E-08 2.E-07 2.0E-05 2.0E-05 1.6E-07 9.7E-08 8.E-03 5.E-03 1.E-02
RM 9 West Total PCB Congeners 1.8E+06 pg/g NA NA 9.6E-08 5.7E-08 NA NA -- NA NA 2.2E-07 1.3E-07 NA NA --
RM 9 West Total PCBs, Adjusted 1.7E+06 pg/g 2.0E+00 2.0E+00 9.0E-08 5.4E-08 2.E-07 1.E-07 3.E-07 2.0E-05 2.0E-05 2.1E-07 1.3E-07 1.E-02 6.E-03 2.E-02
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 6.0E+00 pg/g 1.3E+05 1.3E+05 6.9E-14 1.9E-13 9.E-09 3.E-08 3.E-08 1.0E-09 1.0E-09 1.6E-13 4.5E-13 2.E-04 5.E-04 6.E-04
RM 9 West Total PCB TEQ 3.2E+01 pg/g 1.3E+05 1.3E+05 1.7E-12 1.0E-12 2.E-07 1.E-07 4.E-07 1.0E-09 1.0E-09 4.1E-12 2.4E-12 4.E-03 2.E-03 7.E-03
RM 9 West Total TEQ -- pg/g -- -- -- -- 2.E-07 2.E-07 4.E-07 -- -- -- -- 4.E-03 3.E-03 7.E-03
RM 9 West Pesticides
RM 9 West Aldrin 1.4E+00 ug/kg 1.7E+01 1.7E+01 5.5E-11 4.6E-11 9.E-10 8.E-10 2.E-09 3.0E-05 3.0E-05 1.3E-10 1.1E-10 4.E-06 4.E-06 8.E-06
RM 9 West Dieldrin 6.3E-01 ug/kg 1.6E+01 1.6E+01 2.4E-11 2.1E-11 4.E-10 3.E-10 7.E-10 5.0E-05 5.0E-05 5.7E-11 4.8E-11 1.E-06 1.E-06 2.E-06
RM 9 West Total DDT 9.9E+00 ug/kg 3.4E-01 3.4E-01 1.2E-10 3.2E-10 4.E-11 1.E-10 1.E-10 5.0E-04 5.0E-04 2.7E-10 7.6E-10 5.E-07 2.E-06 2.E-06
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9 West Conventionals
RM 9 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 9 East Metals
RM 9 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 5.6E-08 1.6E-07 8.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.3E-07 3.7E-07 4.E-04 1.E-03 2.E-03
RM 9 East Lead 3.5E+01 mg/kg NL NL 0.0E+00 1.1E-06 NL NL -- NL NL 0.0E+00 2.7E-06 NL NL --
RM 9 East Mercury 6.1E-02 mg/kg -- -- 0.0E+00 2.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.7E-09 0.E+00 2.E-05 2.E-05
RM 9 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 7.0E-10 4.5E-10 5.E-10 3.E-10 8.E-10 -- -- 1.6E-09 1.1E-09 -- -- --
RM 9 East Benzo(a)pyrene 1.7E+01 ug/kg 7.3E+00 7.3E+00 8.8E-10 5.7E-10 6.E-09 4.E-09 1.E-08 -- -- 2.1E-09 1.3E-09 -- -- --
RM 9 East Benzo(b)fluoranthene 2.4E+01 ug/kg 7.3E-01 7.3E-01 1.2E-09 7.8E-10 9.E-10 6.E-10 1.E-09 -- -- 2.8E-09 1.8E-09 -- -- --
RM 9 East Benzo(k)fluoranthene 1.1E+01 ug/kg 7.3E-02 7.3E-02 5.3E-10 3.5E-10 4.E-11 3.E-11 6.E-11 -- -- 1.2E-09 8.1E-10 -- -- --
RM 9 East Dibenzo(a,h)anthracene 2.9E+00 ug/kg 7.3E+00 7.3E+00 1.5E-10 9.5E-11 1.E-09 7.E-10 2.E-09 -- -- 3.4E-10 2.2E-10 -- -- --
RM 9 East Indeno(1,2,3-cd)pyrene 1.4E+01 ug/kg 7.3E-01 7.3E-01 7.3E-10 4.7E-10 5.E-10 3.E-10 9.E-10 -- -- 1.7E-09 1.1E-09 -- -- --
RM 9 East Naphthalene 8.9E+00 ug/kg -- -- 4.5E-10 2.9E-10 -- -- -- 2.0E-02 2.0E-02 1.0E-09 6.8E-10 5.E-08 3.E-08 9.E-08
RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-09 6.E-09 2.E-08 -- -- -- -- -- -- --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 1.5E+03 ug/kg 1.4E-02 1.4E-02 5.8E-08 4.9E-08 8.E-10 7.E-10 1.E-09 2.0E-02 2.0E-02 1.4E-07 1.1E-07 7.E-06 6.E-06 1.E-05
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 1.0E+02 ug/kg 2.0E+00 2.0E+00 5.5E-09 3.3E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 1.3E-08 7.7E-09 6.E-04 4.E-04 1.E-03
RM 9 East Total PCB Congeners 1.1E+05 pg/g NA NA 5.9E-09 3.5E-09 NA NA -- NA NA 1.4E-08 8.2E-09 NA NA --
RM 9 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 5.7E-09 3.4E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 1.3E-08 8.0E-09 7.E-04 4.E-04 1.E-03
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.3E+05 2.5E-15 7.1E-15 3.E-10 9.E-10 1.E-09 1.0E-09 1.0E-09 5.9E-15 1.6E-14 6.E-06 2.E-05 2.E-05
RM 9 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 3.4E-14 2.1E-14 4.E-09 3.E-09 7.E-09 1.0E-09 1.0E-09 8.0E-14 4.8E-14 8.E-05 5.E-05 1.E-04
RM 9 East Total TEQ -- pg/g -- -- -- -- 5.E-09 4.E-09 8.E-09 -- -- -- -- 9.E-05 6.E-05 2.E-04
RM 9 East Pesticides
RM 9 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 9 East Dieldrin 2.6E-01 ug/kg 1.6E+01 1.6E+01 1.0E-11 8.5E-12 2.E-10 1.E-10 3.E-10 5.0E-05 5.0E-05 2.4E-11 2.0E-11 5.E-07 4.E-07 9.E-07
RM 9 East Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 2.3E-11 6.3E-11 8.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 5.3E-11 1.5E-10 1.E-07 3.E-07 4.E-07
RM 9 East Conventionals
RM 9 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 9.5 West Metals
RM 9.5 West Arsenic 4.5E+00 mg/kg 1.5E+00 1.5E+00 5.3E-08 1.5E-07 8.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.2E-07 3.4E-07 4.E-04 1.E-03 2.E-03
RM 9.5 West Lead 3.7E+01 mg/kg NL NL 0.0E+00 1.2E-06 NL NL -- NL NL 0.0E+00 2.8E-06 NL NL --
RM 9.5 West Mercury 7.5E-02 mg/kg -- -- 0.0E+00 2.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.7E-09 0.E+00 2.E-05 2.E-05
RM 9.5 West Thallium 1.0E-01 mg/kg -- -- 0.0E+00 3.3E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.7E-09 0.E+00 1.E-04 1.E-04
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 1.0E+01 ug/kg -- -- 3.9E-10 3.3E-10 -- -- -- 3.0E-04 3.0E-04 9.1E-10 7.6E-10 3.E-06 3.E-06 6.E-06
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 1.3E-08 8.4E-09 9.E-09 6.E-09 2.E-08 -- -- 3.0E-08 2.0E-08 -- -- --
RM 9.5 West Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.8E-08 1.2E-08 1.E-07 9.E-08 2.E-07 -- -- 4.2E-08 2.7E-08 -- -- --
RM 9.5 West Benzo(b)fluoranthene 5.3E+02 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.7E-08 2.E-08 1.E-08 3.E-08 -- -- 6.2E-08 4.0E-08 -- -- --
RM 9.5 West Benzo(k)fluoranthene 2.4E+02 ug/kg 7.3E-02 7.3E-02 1.2E-08 7.7E-09 9.E-10 6.E-10 1.E-09 -- -- 2.8E-08 1.8E-08 -- -- --
RM 9.5 West Dibenzo(a,h)anthracene 9.1E+01 ug/kg 7.3E+00 7.3E+00 4.6E-09 3.0E-09 3.E-08 2.E-08 6.E-08 -- -- 1.1E-08 6.9E-09 -- -- --
RM 9.5 West Indeno(1,2,3-cd)pyrene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 9.8E-09 1.E-08 7.E-09 2.E-08 -- -- 3.5E-08 2.3E-08 -- -- --
RM 9.5 West Naphthalene 1.7E+02 ug/kg -- -- 8.5E-09 5.5E-09 -- -- -- 2.0E-02 2.0E-02 2.0E-08 1.3E-08 1.E-06 6.E-07 2.E-06
RM 9.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 2.4E+03 ug/kg 1.4E-02 1.4E-02 9.2E-08 7.7E-08 1.E-09 1.E-09 2.E-09 2.0E-02 2.0E-02 2.1E-07 1.8E-07 1.E-05 9.E-06 2.E-05
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 3.0E+02 ug/kg 2.0E+00 2.0E+00 1.6E-08 9.9E-09 3.E-08 2.E-08 5.E-08 2.0E-05 2.0E-05 3.8E-08 2.3E-08 2.E-03 1.E-03 3.E-03
RM 9.5 West Total PCB Congeners 5.0E+05 pg/g NA NA 2.7E-08 1.6E-08 NA NA -- NA NA 6.3E-08 3.8E-08 NA NA --
RM 9.5 West Total PCBs, Adjusted 4.9E+05 pg/g 2.0E+00 2.0E+00 2.7E-08 1.6E-08 5.E-08 3.E-08 9.E-08 2.0E-05 2.0E-05 6.2E-08 3.7E-08 3.E-03 2.E-03 5.E-03
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 1.9E-13 5.4E-13 3.E-08 7.E-08 1.E-07 1.0E-09 1.0E-09 4.5E-13 1.3E-12 4.E-04 1.E-03 2.E-03
RM 9.5 West Total PCB TEQ 4.8E+00 pg/g 1.3E+05 1.3E+05 2.6E-13 1.6E-13 3.E-08 2.E-08 5.E-08 1.0E-09 1.0E-09 6.1E-13 3.6E-13 6.E-04 4.E-04 1.E-03
RM 9.5 West Total TEQ -- pg/g -- -- -- -- 6.E-08 9.E-08 1.E-07 -- -- -- -- 1.E-03 2.E-03 3.E-03
RM 9.5 West Pesticides
RM 9.5 West Aldrin 2.8E+00 ug/kg 1.7E+01 1.7E+01 1.1E-10 9.1E-11 2.E-09 2.E-09 3.E-09 3.0E-05 3.0E-05 2.5E-10 2.1E-10 8.E-06 7.E-06 2.E-05
RM 9.5 West Dieldrin 4.9E+00 ug/kg 1.6E+01 1.6E+01 1.9E-10 1.6E-10 3.E-09 3.E-09 6.E-09 5.0E-05 5.0E-05 4.4E-10 3.7E-10 9.E-06 7.E-06 2.E-05
RM 9.5 West Total DDT 4.5E+00 ug/kg 3.4E-01 3.4E-01 5.3E-11 1.5E-10 2.E-11 5.E-11 7.E-11 5.0E-04 5.0E-04 1.2E-10 3.4E-10 2.E-07 7.E-07 9.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-07
RM 9.5 East Metals
RM 9.5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 4.3E-08 1.2E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 9.9E-08 2.8E-07 3.E-04 9.E-04 1.E-03
RM 9.5 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 6.5E-07 NL NL -- NL NL 0.0E+00 1.5E-06 NL NL --
RM 9.5 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 4.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.4E-09 0.E+00 3.E-05 3.E-05
RM 9.5 East Thallium 1.0E-01 mg/kg -- -- 0.0E+00 3.3E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.7E-09 0.E+00 1.E-04 1.E-04
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 3.6E+00 ug/kg -- -- 1.4E-10 1.2E-10 -- -- -- 3.0E-04 3.0E-04 3.3E-10 2.7E-10 1.E-06 9.E-07 2.E-06
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene 3.0E+01 ug/kg 7.3E-01 7.3E-01 1.5E-09 9.8E-10 1.E-09 7.E-10 2.E-09 -- -- 3.5E-09 2.3E-09 -- -- --
RM 9.5 East Benzo(a)pyrene 3.4E+01 ug/kg 7.3E+00 7.3E+00 1.7E-09 1.1E-09 1.E-08 8.E-09 2.E-08 -- -- 4.1E-09 2.6E-09 -- -- --
RM 9.5 East Benzo(b)fluoranthene 4.0E+01 ug/kg 7.3E-01 7.3E-01 2.0E-09 1.3E-09 1.E-09 1.E-09 2.E-09 -- -- 4.7E-09 3.0E-09 -- -- --
RM 9.5 East Benzo(k)fluoranthene 2.4E+01 ug/kg 7.3E-02 7.3E-02 1.2E-09 7.8E-10 9.E-11 6.E-11 1.E-10 -- -- 2.8E-09 1.8E-09 -- -- --
RM 9.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 4.6E-10 3.0E-10 3.E-09 2.E-09 6.E-09 -- -- 1.1E-09 7.0E-10 -- -- --
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 East Indeno(1,2,3-cd)pyrene 2.7E+01 ug/kg 7.3E-01 7.3E-01 1.4E-09 8.9E-10 1.E-09 7.E-10 2.E-09 -- -- 3.2E-09 2.1E-09 -- -- --
RM 9.5 East Naphthalene 4.8E+00 ug/kg -- -- 2.4E-10 1.6E-10 -- -- -- 2.0E-02 2.0E-02 5.7E-10 3.7E-10 3.E-08 2.E-08 5.E-08
RM 9.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 1.E-08 3.E-08 -- -- -- -- -- -- --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 2.6E+02 ug/kg 1.4E-02 1.4E-02 1.0E-08 8.5E-09 1.E-10 1.E-10 3.E-10 2.0E-02 2.0E-02 2.3E-08 2.0E-08 1.E-06 1.E-06 2.E-06
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 5.6E+01 ug/kg 2.0E+00 2.0E+00 3.1E-09 1.8E-09 6.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 7.1E-09 4.3E-09 4.E-04 2.E-04 6.E-04
RM 9.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 6.9E-10 4.2E-10 NA NA -- NA NA 1.6E-09 9.7E-10 NA NA --
RM 9.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 6.6E-10 4.0E-10 1.E-09 8.E-10 2.E-09 2.0E-05 2.0E-05 1.5E-09 9.3E-10 8.E-05 5.E-05 1.E-04
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 1.3E-14 3.7E-14 2.E-09 5.E-09 7.E-09 1.0E-09 1.0E-09 3.1E-14 8.7E-14 3.E-05 9.E-05 1.E-04
RM 9.5 East Total PCB TEQ 3.3E-01 pg/g 1.3E+05 1.3E+05 1.8E-14 1.1E-14 2.E-09 1.E-09 4.E-09 1.0E-09 1.0E-09 4.1E-14 2.5E-14 4.E-05 2.E-05 7.E-05
RM 9.5 East Total TEQ -- pg/g -- -- -- -- 4.E-09 6.E-09 1.E-08 -- -- -- -- 7.E-05 1.E-04 2.E-04
RM 9.5 East Pesticides
RM 9.5 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 1.8E-11 1.5E-11 3.E-10 3.E-10 6.E-10 3.0E-05 3.0E-05 4.3E-11 3.6E-11 1.E-06 1.E-06 3.E-06
RM 9.5 East Dieldrin 4.3E-02 ug/kg 1.6E+01 1.6E+01 1.7E-12 1.4E-12 3.E-11 2.E-11 5.E-11 5.0E-05 5.0E-05 3.9E-12 3.3E-12 8.E-08 7.E-08 1.E-07
RM 9.5 East Total DDT 1.6E+00 ug/kg 3.4E-01 3.4E-01 1.8E-11 5.1E-11 6.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 4.2E-11 1.2E-10 8.E-08 2.E-07 3.E-07
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 10 West Metals
RM 10 West Arsenic 2.9E+01 mg/kg 1.5E+00 1.5E+00 3.4E-07 9.4E-07 5.E-07 1.E-06 2.E-06 3.0E-04 3.0E-04 7.8E-07 2.2E-06 3.E-03 7.E-03 1.E-02
RM 10 West Lead 1.3E+02 mg/kg NL NL 0.0E+00 4.2E-06 NL NL -- NL NL 0.0E+00 9.7E-06 NL NL --
RM 10 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 3.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.4E-09 0.E+00 3.E-05 3.E-05
RM 10 West Thallium 1.1E-01 mg/kg -- -- 0.0E+00 3.5E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.2E-09 0.E+00 1.E-04 1.E-04
RM 10 West Butyltins
RM 10 West Tributyltin ion 3.4E+00 ug/kg -- -- 1.3E-10 1.1E-10 -- -- -- 3.0E-04 3.0E-04 3.1E-10 2.6E-10 1.E-06 9.E-07 2.E-06
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene 3.2E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.1E-08 1.E-08 8.E-09 2.E-08 -- -- 3.8E-08 2.5E-08 -- -- --
RM 10 West Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 1.7E-08 1.1E-08 1.E-07 8.E-08 2.E-07 -- -- 4.0E-08 2.6E-08 -- -- --
RM 10 West Benzo(b)fluoranthene 4.3E+02 ug/kg 7.3E-01 7.3E-01 2.2E-08 1.4E-08 2.E-08 1.E-08 3.E-08 -- -- 5.1E-08 3.3E-08 -- -- --
RM 10 West Benzo(k)fluoranthene 1.8E+02 ug/kg 7.3E-02 7.3E-02 9.3E-09 6.0E-09 7.E-10 4.E-10 1.E-09 -- -- 2.2E-08 1.4E-08 -- -- --
RM 10 West Dibenzo(a,h)anthracene 7.5E+01 ug/kg 7.3E+00 7.3E+00 3.8E-09 2.4E-09 3.E-08 2.E-08 5.E-08 -- -- 8.8E-09 5.7E-09 -- -- --
RM 10 West Indeno(1,2,3-cd)pyrene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 9.9E-09 1.E-08 7.E-09 2.E-08 -- -- 3.6E-08 2.3E-08 -- -- --
RM 10 West Naphthalene 5.9E+01 ug/kg -- -- 3.0E-09 1.9E-09 -- -- -- 2.0E-02 2.0E-02 6.9E-09 4.5E-09 3.E-07 2.E-07 6.E-07
RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 7.1E-09 6.0E-09 1.E-10 8.E-11 2.E-10 2.0E-02 2.0E-02 1.7E-08 1.4E-08 8.E-07 7.E-07 2.E-06
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 4.4E+02 ug/kg 2.0E+00 2.0E+00 2.4E-08 1.4E-08 5.E-08 3.E-08 8.E-08 2.0E-05 2.0E-05 5.6E-08 3.4E-08 3.E-03 2.E-03 5.E-03
RM 10 West Total PCB Congeners 3.4E+05 pg/g NA NA 1.8E-08 1.1E-08 NA NA -- NA NA 4.3E-08 2.6E-08 NA NA --
RM 10 West Total PCBs, Adjusted 3.3E+05 pg/g 2.0E+00 2.0E+00 1.8E-08 1.1E-08 4.E-08 2.E-08 6.E-08 2.0E-05 2.0E-05 4.2E-08 2.5E-08 2.E-03 1.E-03 3.E-03
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 9.9E+00 pg/g 1.3E+05 1.3E+05 1.2E-13 3.2E-13 1.E-08 4.E-08 6.E-08 1.0E-09 1.0E-09 2.7E-13 7.5E-13 3.E-04 8.E-04 1.E-03
RM 10 West Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 1.6E-13 9.7E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 3.8E-13 2.3E-13 4.E-04 2.E-04 6.E-04
RM 10 West Total TEQ -- pg/g -- -- -- -- 4.E-08 5.E-08 9.E-08 -- -- -- -- 6.E-04 1.E-03 2.E-03
RM 10 West Pesticides
RM 10 West Aldrin 5.0E-01 ug/kg 1.7E+01 1.7E+01 2.0E-11 1.6E-11 3.E-10 3.E-10 6.E-10 3.0E-05 3.0E-05 4.6E-11 3.8E-11 2.E-06 1.E-06 3.E-06
RM 10 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10 West Total DDT 6.7E+00 ug/kg 3.4E-01 3.4E-01 7.8E-11 2.2E-10 3.E-11 7.E-11 1.E-10 5.0E-04 5.0E-04 1.8E-10 5.1E-10 4.E-07 1.E-06 1.E-06
RM 10 West Conventionals
RM 10 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 10 East Metals
RM 10 East Arsenic 3.5E+00 mg/kg 1.5E+00 1.5E+00 4.1E-08 1.1E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 9.5E-08 2.7E-07 3.E-04 9.E-04 1.E-03
RM 10 East Lead 2.1E+01 mg/kg NL NL 0.0E+00 6.9E-07 NL NL -- NL NL 0.0E+00 1.6E-06 NL NL --
RM 10 East Mercury 9.0E-02 mg/kg -- -- 0.0E+00 2.9E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.9E-09 0.E+00 2.E-05 2.E-05
RM 10 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene 2.7E+02 ug/kg 7.3E-01 7.3E-01 1.4E-08 9.0E-09 1.E-08 7.E-09 2.E-08 -- -- 3.2E-08 2.1E-08 -- -- --
RM 10 East Benzo(a)pyrene 3.5E+02 ug/kg 7.3E+00 7.3E+00 1.8E-08 1.1E-08 1.E-07 8.E-08 2.E-07 -- -- 4.1E-08 2.7E-08 -- -- --
RM 10 East Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.3E-08 1.E-08 1.E-08 2.E-08 -- -- 4.8E-08 3.1E-08 -- -- --
RM 10 East Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 5.2E-09 3.4E-09 4.E-10 2.E-10 6.E-10 -- -- 1.2E-08 7.9E-09 -- -- --
RM 10 East Dibenzo(a,h)anthracene 5.2E+01 ug/kg 7.3E+00 7.3E+00 2.6E-09 1.7E-09 2.E-08 1.E-08 3.E-08 -- -- 6.1E-09 4.0E-09 -- -- --
RM 10 East Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 1.4E-08 9.1E-09 1.E-08 7.E-09 2.E-08 -- -- 3.3E-08 2.1E-08 -- -- --
RM 10 East Naphthalene 2.2E+01 ug/kg -- -- 1.1E-09 7.3E-10 -- -- -- 2.0E-02 2.0E-02 2.6E-09 1.7E-09 1.E-07 9.E-08 2.E-07
RM 10 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.9E+02 ug/kg 1.4E-02 1.4E-02 7.4E-09 6.3E-09 1.E-10 9.E-11 2.E-10 2.0E-02 2.0E-02 1.7E-08 1.5E-08 9.E-07 7.E-07 2.E-06
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 4.8E+01 ug/kg 2.0E+00 2.0E+00 2.6E-09 1.6E-09 5.E-09 3.E-09 8.E-09 2.0E-05 2.0E-05 6.1E-09 3.7E-09 3.E-04 2.E-04 5.E-04
RM 10 East Total PCB Congeners 3.8E+04 pg/g NA NA 2.1E-09 1.3E-09 NA NA -- NA NA 4.9E-09 2.9E-09 NA NA --
RM 10 East Total PCBs, Adjusted 3.7E+04 pg/g 2.0E+00 2.0E+00 2.0E-09 1.2E-09 4.E-09 2.E-09 6.E-09 2.0E-05 2.0E-05 4.7E-09 2.8E-09 2.E-04 1.E-04 4.E-04
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 1.3E+05 6.3E-15 1.8E-14 8.E-10 2.E-09 3.E-09 1.0E-09 1.0E-09 1.5E-14 4.1E-14 1.E-05 4.E-05 6.E-05
RM 10 East Total PCB TEQ 8.0E-01 pg/g 1.3E+05 1.3E+05 4.4E-14 2.6E-14 6.E-09 3.E-09 9.E-09 1.0E-09 1.0E-09 1.0E-13 6.1E-14 1.E-04 6.E-05 2.E-04
RM 10 East Total TEQ -- pg/g -- -- -- -- 7.E-09 6.E-09 1.E-08 -- -- -- -- 1.E-04 1.E-04 2.E-04
RM 10 East Pesticides
RM 10 East Aldrin 8.3E-02 ug/kg 1.7E+01 1.7E+01 3.2E-12 2.7E-12 5.E-11 5.E-11 1.E-10 3.0E-05 3.0E-05 7.5E-12 6.3E-12 3.E-07 2.E-07 5.E-07
RM 10 East Dieldrin 9.4E-02 ug/kg 1.6E+01 1.6E+01 3.6E-12 3.1E-12 6.E-11 5.E-11 1.E-10 5.0E-05 5.0E-05 8.5E-12 7.1E-12 2.E-07 1.E-07 3.E-07
RM 10 East Total DDT 7.7E-01 ug/kg 3.4E-01 3.4E-01 9.0E-12 2.5E-11 3.E-12 9.E-12 1.E-11 5.0E-04 5.0E-04 2.1E-11 5.9E-11 4.E-08 1.E-07 2.E-07
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 East Conventionals
RM 10 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-07
RM 10.5 West Metals
RM 10.5 West Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 5.5E-08 1.5E-07 8.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.3E-07 3.6E-07 4.E-04 1.E-03 2.E-03
RM 10.5 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 4.6E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 10.5 West Mercury 7.7E-02 mg/kg -- -- 0.0E+00 2.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.9E-09 0.E+00 2.E-05 2.E-05
RM 10.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene 6.1E+01 ug/kg 7.3E-01 7.3E-01 3.1E-09 2.0E-09 2.E-09 1.E-09 4.E-09 -- -- 7.2E-09 4.6E-09 -- -- --
RM 10.5 West Benzo(a)pyrene 4.8E+01 ug/kg 7.3E+00 7.3E+00 2.4E-09 1.6E-09 2.E-08 1.E-08 3.E-08 -- -- 5.7E-09 3.7E-09 -- -- --
RM 10.5 West Benzo(b)fluoranthene 6.8E+01 ug/kg 7.3E-01 7.3E-01 3.4E-09 2.2E-09 2.E-09 2.E-09 4.E-09 -- -- 8.0E-09 5.2E-09 -- -- --
RM 10.5 West Benzo(k)fluoranthene 2.0E+01 ug/kg 7.3E-02 7.3E-02 1.0E-09 6.6E-10 7.E-11 5.E-11 1.E-10 -- -- 2.4E-09 1.5E-09 -- -- --
RM 10.5 West Dibenzo(a,h)anthracene 7.9E+00 ug/kg 7.3E+00 7.3E+00 4.0E-10 2.6E-10 3.E-09 2.E-09 5.E-09 -- -- 9.3E-10 6.0E-10 -- -- --
RM 10.5 West Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 7.3E-01 1.9E-09 1.2E-09 1.E-09 9.E-10 2.E-09 -- -- 4.4E-09 2.9E-09 -- -- --
RM 10.5 West Naphthalene 2.6E+02 ug/kg -- -- 1.3E-08 8.5E-09 -- -- -- 2.0E-02 2.0E-02 3.1E-08 2.0E-08 2.E-06 1.E-06 3.E-06
RM 10.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 2.E-08 4.E-08 -- -- -- -- -- -- --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 2.5E+02 ug/kg 1.4E-02 1.4E-02 9.5E-09 8.0E-09 1.E-10 1.E-10 2.E-10 2.0E-02 2.0E-02 2.2E-08 1.9E-08 1.E-06 9.E-07 2.E-06
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.9E+01 ug/kg 2.0E+00 2.0E+00 2.1E-09 1.3E-09 4.E-09 3.E-09 7.E-09 2.0E-05 2.0E-05 4.9E-09 3.0E-09 2.E-04 1.E-04 4.E-04
RM 10.5 West Total PCB Congeners 3.1E+04 pg/g NA NA 1.7E-09 1.0E-09 NA NA -- NA NA 3.9E-09 2.3E-09 NA NA --
RM 10.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 1.6E-09 9.5E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 3.7E-09 2.2E-09 2.E-04 1.E-04 3.E-04
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 3.7E-14 2.3E-14 5.E-09 3.E-09 8.E-09 1.0E-09 1.0E-09 8.7E-14 5.3E-14 9.E-05 5.E-05 1.E-04
RM 10.5 West Total TEQ -- pg/g -- -- -- -- 5.E-09 3.E-09 8.E-09 -- -- -- -- 9.E-05 5.E-05 1.E-04
RM 10.5 West Pesticides
RM 10.5 West Aldrin 9.3E-01 ug/kg 1.7E+01 1.7E+01 3.6E-11 3.0E-11 6.E-10 5.E-10 1.E-09 3.0E-05 3.0E-05 8.4E-11 7.1E-11 3.E-06 2.E-06 5.E-06
RM 10.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 West Total DDT 2.7E+00 ug/kg 3.4E-01 3.4E-01 3.1E-11 8.7E-11 1.E-11 3.E-11 4.E-11 5.0E-04 5.0E-04 7.2E-11 2.0E-10 1.E-07 4.E-07 5.E-07
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 10.5 East Metals
RM 10.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 3.9E-08 1.1E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 9.1E-08 2.5E-07 3.E-04 8.E-04 1.E-03
RM 10.5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 4.4E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 10.5 East Mercury 7.4E-02 mg/kg -- -- 0.0E+00 2.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.6E-09 0.E+00 2.E-05 2.E-05
RM 10.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene 1.0E+02 ug/kg 7.3E-01 7.3E-01 5.1E-09 3.3E-09 4.E-09 2.E-09 6.E-09 -- -- 1.2E-08 7.7E-09 -- -- --
RM 10.5 East Benzo(a)pyrene 7.1E+01 ug/kg 7.3E+00 7.3E+00 3.6E-09 2.3E-09 3.E-08 2.E-08 4.E-08 -- -- 8.3E-09 5.4E-09 -- -- --
RM 10.5 East Benzo(b)fluoranthene 1.1E+02 ug/kg 7.3E-01 7.3E-01 5.6E-09 3.6E-09 4.E-09 3.E-09 7.E-09 -- -- 1.3E-08 8.4E-09 -- -- --
RM 10.5 East Benzo(k)fluoranthene 7.2E+01 ug/kg 7.3E-02 7.3E-02 3.6E-09 2.3E-09 3.E-10 2.E-10 4.E-10 -- -- 8.4E-09 5.5E-09 -- -- --
RM 10.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 4.7E-10 3.0E-10 3.E-09 2.E-09 6.E-09 -- -- 1.1E-09 7.0E-10 -- -- --
RM 10.5 East Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 2.4E-09 1.5E-09 2.E-09 1.E-09 3.E-09 -- -- 5.5E-09 3.6E-09 -- -- --
RM 10.5 East Naphthalene 5.2E+00 ug/kg -- -- 2.6E-10 1.7E-10 -- -- -- 2.0E-02 2.0E-02 6.1E-10 4.0E-10 3.E-08 2.E-08 5.E-08
RM 10.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 3.E-08 6.E-08 -- -- -- -- -- -- --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 4.3E-09 3.6E-09 6.E-11 5.E-11 1.E-10 2.0E-02 2.0E-02 1.0E-08 8.4E-09 5.E-07 4.E-07 9.E-07
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 1.5E+02 ug/kg 2.0E+00 2.0E+00 8.4E-09 5.1E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 2.0E-08 1.2E-08 1.E-03 6.E-04 2.E-03
RM 10.5 East Total PCB Congeners 4.2E+04 pg/g NA NA 2.3E-09 1.4E-09 NA NA -- NA NA 5.3E-09 3.2E-09 NA NA --
RM 10.5 East Total PCBs, Adjusted 4.1E+04 pg/g 2.0E+00 2.0E+00 2.2E-09 1.3E-09 4.E-09 3.E-09 7.E-09 2.0E-05 2.0E-05 5.2E-09 3.1E-09 3.E-04 2.E-04 4.E-04
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 East Total PCB TEQ 3.9E-01 pg/g 1.3E+05 1.3E+05 2.1E-14 1.3E-14 3.E-09 2.E-09 4.E-09 1.0E-09 1.0E-09 4.9E-14 3.0E-14 5.E-05 3.E-05 8.E-05
RM 10.5 East Total TEQ -- pg/g -- -- -- -- 3.E-09 2.E-09 4.E-09 -- -- -- -- 5.E-05 3.E-05 8.E-05
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 10.5 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 East Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.4E-10 3.9E-10 5.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 3.3E-10 9.2E-10 7.E-07 2.E-06 2.E-06
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 11 West Metals
RM 11 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 4.2E-08 1.2E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 9.9E-08 2.8E-07 3.E-04 9.E-04 1.E-03
RM 11 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 5.3E-07 NL NL -- NL NL 0.0E+00 1.2E-06 NL NL --
RM 11 West Mercury 6.9E-02 mg/kg -- -- 0.0E+00 2.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.2E-09 0.E+00 2.E-05 2.E-05
RM 11 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene 2.0E+02 ug/kg 7.3E-01 7.3E-01 1.0E-08 6.5E-09 7.E-09 5.E-09 1.E-08 -- -- 2.3E-08 1.5E-08 -- -- --
RM 11 West Benzo(a)pyrene 2.2E+02 ug/kg 7.3E+00 7.3E+00 1.1E-08 7.1E-09 8.E-08 5.E-08 1.E-07 -- -- 2.6E-08 1.7E-08 -- -- --
RM 11 West Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 5.1E-09 3.3E-09 4.E-09 2.E-09 6.E-09 -- -- 1.2E-08 7.7E-09 -- -- --
RM 11 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 5.3E-09 3.4E-09 4.E-10 3.E-10 6.E-10 -- -- 1.2E-08 8.0E-09 -- -- --
RM 11 West Dibenzo(a,h)anthracene 2.7E+01 ug/kg 7.3E+00 7.3E+00 1.4E-09 8.8E-10 1.E-08 6.E-09 2.E-08 -- -- 3.2E-09 2.0E-09 -- -- --
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 West Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 5.9E-09 3.8E-09 4.E-09 3.E-09 7.E-09 -- -- 1.4E-08 8.9E-09 -- -- --
RM 11 West Naphthalene 3.2E+02 ug/kg -- -- 1.6E-08 1.0E-08 -- -- -- 2.0E-02 2.0E-02 3.8E-08 2.4E-08 2.E-06 1.E-06 3.E-06
RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 7.E-08 2.E-07 -- -- -- -- -- -- --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 1.0E+03 ug/kg 1.4E-02 1.4E-02 4.0E-08 3.4E-08 6.E-10 5.E-10 1.E-09 2.0E-02 2.0E-02 9.4E-08 7.9E-08 5.E-06 4.E-06 9.E-06
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 3.5E+01 ug/kg 2.0E+00 2.0E+00 1.9E-09 1.1E-09 4.E-09 2.E-09 6.E-09 2.0E-05 2.0E-05 4.4E-09 2.6E-09 2.E-04 1.E-04 4.E-04
RM 11 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 11 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 West Dieldrin 2.5E+00 ug/kg 1.6E+01 1.6E+01 9.7E-11 8.2E-11 2.E-09 1.E-09 3.E-09 5.0E-05 5.0E-05 2.3E-10 1.9E-10 5.E-06 4.E-06 8.E-06
RM 11 West Total DDT 2.1E+00 ug/kg 3.4E-01 3.4E-01 2.4E-11 6.8E-11 8.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 5.7E-11 1.6E-10 1.E-07 3.E-07 4.E-07
RM 11 West Conventionals
RM 11 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 11 East Metals
RM 11 East Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 3.7E-08 1.1E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 8.7E-08 2.5E-07 3.E-04 8.E-04 1.E-03
RM 11 East Lead 1.4E+02 mg/kg NL NL 0.0E+00 4.6E-06 NL NL -- NL NL 0.0E+00 1.1E-05 NL NL --
RM 11 East Mercury 1.1E-01 mg/kg -- -- 0.0E+00 3.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.3E-09 0.E+00 3.E-05 3.E-05
RM 11 East Thallium 7.2E-02 mg/kg -- -- 0.0E+00 2.3E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.5E-09 0.E+00 8.E-05 8.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 5.8E+00 ug/kg -- -- 2.3E-10 1.9E-10 -- -- -- 3.0E-04 3.0E-04 5.3E-10 4.4E-10 2.E-06 1.E-06 3.E-06
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene 1.6E+02 ug/kg 7.3E-01 7.3E-01 8.0E-09 5.2E-09 6.E-09 4.E-09 1.E-08 -- -- 1.9E-08 1.2E-08 -- -- --
RM 11 East Benzo(a)pyrene 1.2E+02 ug/kg 7.3E+00 7.3E+00 6.1E-09 3.9E-09 4.E-08 3.E-08 7.E-08 -- -- 1.4E-08 9.2E-09 -- -- --
RM 11 East Benzo(b)fluoranthene 2.5E+02 ug/kg 7.3E-01 7.3E-01 1.3E-08 8.1E-09 9.E-09 6.E-09 2.E-08 -- -- 2.9E-08 1.9E-08 -- -- --
RM 11 East Benzo(k)fluoranthene 9.4E+01 ug/kg 7.3E-02 7.3E-02 4.7E-09 3.1E-09 3.E-10 2.E-10 6.E-10 -- -- 1.1E-08 7.2E-09 -- -- --
RM 11 East Dibenzo(a,h)anthracene 2.0E+01 ug/kg 7.3E+00 7.3E+00 1.0E-09 6.5E-10 7.E-09 5.E-09 1.E-08 -- -- 2.4E-09 1.5E-09 -- -- --
RM 11 East Indeno(1,2,3-cd)pyrene 5.3E+01 ug/kg 7.3E-01 7.3E-01 2.7E-09 1.7E-09 2.E-09 1.E-09 3.E-09 -- -- 6.3E-09 4.1E-09 -- -- --
RM 11 East Naphthalene 3.0E+01 ug/kg -- -- 1.5E-09 9.8E-10 -- -- -- 2.0E-02 2.0E-02 3.5E-09 2.3E-09 2.E-07 1.E-07 3.E-07
RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-08 4.E-08 1.E-07 -- -- -- -- -- -- --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 5.4E-09 4.6E-09 8.E-11 6.E-11 1.E-10 2.0E-02 2.0E-02 1.3E-08 1.1E-08 6.E-07 5.E-07 1.E-06
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 3.8E+03 ug/kg 2.0E+00 2.0E+00 2.1E-07 1.3E-07 4.E-07 3.E-07 7.E-07 2.0E-05 2.0E-05 4.9E-07 2.9E-07 2.E-02 1.E-02 4.E-02
RM 11 East Total PCB Congeners 6.6E+06 pg/g NA NA 3.6E-07 2.2E-07 NA NA -- NA NA 8.4E-07 5.1E-07 NA NA --
RM 11 East Total PCBs, Adjusted 6.5E+06 pg/g 2.0E+00 2.0E+00 3.6E-07 2.1E-07 7.E-07 4.E-07 1.E-06 2.0E-05 2.0E-05 8.3E-07 5.0E-07 4.E-02 2.E-02 7.E-02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 35 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 3.5E-14 9.8E-14 5.E-09 1.E-08 2.E-08 1.0E-09 1.0E-09 8.2E-14 2.3E-13 8.E-05 2.E-04 3.E-04
RM 11 East Total PCB TEQ 3.1E+01 pg/g 1.3E+05 1.3E+05 1.7E-12 1.0E-12 2.E-07 1.E-07 4.E-07 1.0E-09 1.0E-09 4.0E-12 2.4E-12 4.E-03 2.E-03 6.E-03
RM 11 East Total TEQ -- pg/g -- -- -- -- 2.E-07 1.E-07 4.E-07 -- -- -- -- 4.E-03 3.E-03 7.E-03
RM 11 East Pesticides
RM 11 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 11 East Total DDT 3.8E+02 ug/kg 3.4E-01 3.4E-01 4.5E-09 1.2E-08 2.E-09 4.E-09 6.E-09 5.0E-04 5.0E-04 1.0E-08 2.9E-08 2.E-05 6.E-05 8.E-05
RM 11 East Conventionals
RM 11 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 11.5 West Metals
RM 11.5 West Arsenic 3.5E+00 mg/kg 1.5E+00 1.5E+00 4.1E-08 1.1E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 9.5E-08 2.7E-07 3.E-04 9.E-04 1.E-03
RM 11.5 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 4.1E-07 NL NL -- NL NL 0.0E+00 9.5E-07 NL NL --
RM 11.5 West Mercury 3.1E-02 mg/kg -- -- 0.0E+00 1.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.4E-09 0.E+00 8.E-06 8.E-06
RM 11.5 West Thallium 6.1E-02 mg/kg -- -- 0.0E+00 2.0E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.7E-09 0.E+00 7.E-05 7.E-05
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene 1.6E+01 ug/kg 7.3E-01 7.3E-01 8.1E-10 5.2E-10 6.E-10 4.E-10 1.E-09 -- -- 1.9E-09 1.2E-09 -- -- --
RM 11.5 West Benzo(a)pyrene 1.8E+01 ug/kg 7.3E+00 7.3E+00 9.1E-10 5.9E-10 7.E-09 4.E-09 1.E-08 -- -- 2.1E-09 1.4E-09 -- -- --
RM 11.5 West Benzo(b)fluoranthene 1.7E+01 ug/kg 7.3E-01 7.3E-01 8.6E-10 5.6E-10 6.E-10 4.E-10 1.E-09 -- -- 2.0E-09 1.3E-09 -- -- --
RM 11.5 West Benzo(k)fluoranthene 1.4E+01 ug/kg 7.3E-02 7.3E-02 7.1E-10 4.6E-10 5.E-11 3.E-11 9.E-11 -- -- 1.7E-09 1.1E-09 -- -- --
RM 11.5 West Dibenzo(a,h)anthracene 2.9E+00 ug/kg 7.3E+00 7.3E+00 1.5E-10 9.5E-11 1.E-09 7.E-10 2.E-09 -- -- 3.4E-10 2.2E-10 -- -- --
RM 11.5 West Indeno(1,2,3-cd)pyrene 1.4E+01 ug/kg 7.3E-01 7.3E-01 7.1E-10 4.6E-10 5.E-10 3.E-10 9.E-10 -- -- 1.7E-09 1.1E-09 -- -- --
RM 11.5 West Naphthalene 6.4E+00 ug/kg -- -- 3.2E-10 2.1E-10 -- -- -- 2.0E-02 2.0E-02 7.5E-10 4.9E-10 4.E-08 2.E-08 6.E-08
RM 11.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-09 6.E-09 2.E-08 -- -- -- -- -- -- --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 5.2E+02 ug/kg 1.4E-02 1.4E-02 2.0E-08 1.7E-08 3.E-10 2.E-10 5.E-10 2.0E-02 2.0E-02 4.7E-08 4.0E-08 2.E-06 2.E-06 4.E-06
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 2.4E+01 ug/kg 2.0E+00 2.0E+00 1.3E-09 7.8E-10 3.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 3.0E-09 1.8E-09 2.E-04 9.E-05 2.E-04
RM 11.5 West Total PCB Congeners 6.3E+04 pg/g NA NA 3.4E-09 2.0E-09 NA NA -- NA NA 8.0E-09 4.8E-09 NA NA --
RM 11.5 West Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 3.4E-09 2.0E-09 7.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 7.8E-09 4.7E-09 4.E-04 2.E-04 6.E-04
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.8E-01 pg/g 1.3E+05 1.3E+05 2.1E-15 5.8E-15 3.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 4.8E-15 1.3E-14 5.E-06 1.E-05 2.E-05
RM 11.5 West Total PCB TEQ 2.9E-01 pg/g 1.3E+05 1.3E+05 1.6E-14 9.6E-15 2.E-09 1.E-09 3.E-09 1.0E-09 1.0E-09 3.7E-14 2.2E-14 4.E-05 2.E-05 6.E-05
RM 11.5 West Total TEQ -- pg/g -- -- -- -- 2.E-09 2.E-09 4.E-09 -- -- -- -- 4.E-05 4.E-05 8.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11.5 West Dieldrin 9.0E-02 ug/kg 1.6E+01 1.6E+01 3.5E-12 2.9E-12 6.E-11 5.E-11 1.E-10 5.0E-05 5.0E-05 8.2E-12 6.9E-12 2.E-07 1.E-07 3.E-07
RM 11.5 West Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 2.2E-11 6.3E-11 8.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 5.2E-11 1.5E-10 1.E-07 3.E-07 4.E-07
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 12 West Metals
RM 12 West Arsenic 3.9E+00 mg/kg 1.5E+00 1.5E+00 4.5E-08 1.3E-07 7.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.0E-07 2.9E-07 3.E-04 1.E-03 1.E-03
RM 12 West Lead 5.5E+01 mg/kg NL NL 0.0E+00 1.8E-06 NL NL -- NL NL 0.0E+00 4.2E-06 NL NL --
RM 12 West Mercury 7.4E-01 mg/kg -- -- 0.0E+00 2.4E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.6E-08 0.E+00 2.E-04 2.E-04
RM 12 West Thallium 7.8E-02 mg/kg -- -- 0.0E+00 2.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.0E-09 0.E+00 9.E-05 9.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene 1.2E+03 ug/kg 7.3E-01 7.3E-01 5.9E-08 3.8E-08 4.E-08 3.E-08 7.E-08 -- -- 1.4E-07 8.8E-08 -- -- --
RM 12 West Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 9.6E-08 6.2E-08 7.E-07 5.E-07 1.E-06 -- -- 2.2E-07 1.5E-07 -- -- --
RM 12 West Benzo(b)fluoranthene 1.6E+03 ug/kg 7.3E-01 7.3E-01 8.2E-08 5.3E-08 6.E-08 4.E-08 1.E-07 -- -- 1.9E-07 1.2E-07 -- -- --
RM 12 West Benzo(k)fluoranthene 5.9E+02 ug/kg 7.3E-02 7.3E-02 3.0E-08 1.9E-08 2.E-09 1.E-09 4.E-09 -- -- 7.0E-08 4.5E-08 -- -- --
RM 12 West Dibenzo(a,h)anthracene 1.5E+02 ug/kg 7.3E+00 7.3E+00 7.4E-09 4.8E-09 5.E-08 3.E-08 9.E-08 -- -- 1.7E-08 1.1E-08 -- -- --
RM 12 West Indeno(1,2,3-cd)pyrene 7.6E+02 ug/kg 7.3E-01 7.3E-01 3.8E-08 2.5E-08 3.E-08 2.E-08 5.E-08 -- -- 9.0E-08 5.8E-08 -- -- --
RM 12 West Naphthalene 1.5E+02 ug/kg -- -- 7.5E-09 4.8E-09 -- -- -- 2.0E-02 2.0E-02 1.7E-08 1.1E-08 9.E-07 6.E-07 1.E-06
RM 12 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-07 6.E-07 1.E-06 -- -- -- -- -- -- --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 1.9E+02 ug/kg 1.4E-02 1.4E-02 7.4E-09 6.2E-09 1.E-10 9.E-11 2.E-10 2.0E-02 2.0E-02 1.7E-08 1.5E-08 9.E-07 7.E-07 2.E-06
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 1.2E+02 ug/kg 2.0E+00 2.0E+00 6.6E-09 4.0E-09 1.E-08 8.E-09 2.E-08 2.0E-05 2.0E-05 1.5E-08 9.2E-09 8.E-04 5.E-04 1.E-03
RM 12 West Total PCB Congeners 7.4E+03 pg/g NA NA 4.0E-10 2.4E-10 NA NA -- NA NA 9.4E-10 5.6E-10 NA NA --
RM 12 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 3.7E-10 2.2E-10 7.E-10 4.E-10 1.E-09 2.0E-05 2.0E-05 8.7E-10 5.2E-10 4.E-05 3.E-05 7.E-05
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.7E-01 pg/g 1.3E+05 1.3E+05 1.9E-15 5.4E-15 3.E-10 7.E-10 1.E-09 1.0E-09 1.0E-09 4.5E-15 1.3E-14 5.E-06 1.E-05 2.E-05
RM 12 West Total PCB TEQ 4.5E-01 pg/g 1.3E+05 1.3E+05 2.5E-14 1.5E-14 3.E-09 2.E-09 5.E-09 1.0E-09 1.0E-09 5.7E-14 3.5E-14 6.E-05 3.E-05 9.E-05
RM 12 West Total TEQ -- pg/g -- -- -- -- 3.E-09 3.E-09 6.E-09 -- -- -- -- 6.E-05 5.E-05 1.E-04
RM 12 West Pesticides
RM 12 West Aldrin 7.0E-01 ug/kg 1.7E+01 1.7E+01 2.7E-11 2.3E-11 5.E-10 4.E-10 9.E-10 3.0E-05 3.0E-05 6.3E-11 5.3E-11 2.E-06 2.E-06 4.E-06
RM 12 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 West Total DDT 9.5E+00 ug/kg 3.4E-01 3.4E-01 1.1E-10 3.1E-10 4.E-11 1.E-10 1.E-10 5.0E-04 5.0E-04 2.6E-10 7.2E-10 5.E-07 1.E-06 2.E-06
RM 12 West Conventionals
RM 12 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 12 East Metals
RM 12 East Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 3.1E-08 8.6E-08 5.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 7.2E-08 2.0E-07 2.E-04 7.E-04 9.E-04
RM 12 East Lead 9.0E+01 mg/kg NL NL 0.0E+00 2.9E-06 NL NL -- NL NL 0.0E+00 6.9E-06 NL NL --
RM 12 East Mercury 6.5E-02 mg/kg -- -- 0.0E+00 2.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.0E-09 0.E+00 2.E-05 2.E-05
RM 12 East Thallium 8.1E-02 mg/kg -- -- 0.0E+00 2.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.2E-09 0.E+00 9.E-05 9.E-05
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 12 East Butyltins
RM 12 East Tributyltin ion 4.8E+00 ug/kg -- -- 1.9E-10 1.6E-10 -- -- -- 3.0E-04 3.0E-04 4.4E-10 3.7E-10 1.E-06 1.E-06 3.E-06
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 9.1E-10 5.9E-10 7.E-10 4.E-10 1.E-09 -- -- 2.1E-09 1.4E-09 -- -- --
RM 12 East Benzo(a)pyrene 1.9E+01 ug/kg 7.3E+00 7.3E+00 9.6E-10 6.2E-10 7.E-09 5.E-09 1.E-08 -- -- 2.2E-09 1.5E-09 -- -- --
RM 12 East Benzo(b)fluoranthene 2.7E+01 ug/kg 7.3E-01 7.3E-01 1.4E-09 8.8E-10 1.E-09 6.E-10 2.E-09 -- -- 3.2E-09 2.1E-09 -- -- --
RM 12 East Benzo(k)fluoranthene 8.4E+00 ug/kg 7.3E-02 7.3E-02 4.2E-10 2.7E-10 3.E-11 2.E-11 5.E-11 -- -- 9.9E-10 6.4E-10 -- -- --
RM 12 East Dibenzo(a,h)anthracene 4.5E+00 ug/kg 7.3E+00 7.3E+00 2.3E-10 1.5E-10 2.E-09 1.E-09 3.E-09 -- -- 5.3E-10 3.4E-10 -- -- --
RM 12 East Indeno(1,2,3-cd)pyrene 1.7E+01 ug/kg 7.3E-01 7.3E-01 8.6E-10 5.6E-10 6.E-10 4.E-10 1.E-09 -- -- 2.0E-09 1.3E-09 -- -- --
RM 12 East Naphthalene 4.2E+01 ug/kg -- -- 2.1E-09 1.4E-09 -- -- -- 2.0E-02 2.0E-02 5.0E-09 3.2E-09 2.E-07 2.E-07 4.E-07
RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 7.E-09 2.E-08 -- -- -- -- -- -- --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 1.8E+04 ug/kg 1.4E-02 1.4E-02 7.0E-07 5.9E-07 1.E-08 8.E-09 2.E-08 2.0E-02 2.0E-02 1.6E-06 1.4E-06 8.E-05 7.E-05 2.E-04
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 9.9E-09 5.9E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 2.3E-08 1.4E-08 1.E-03 7.E-04 2.E-03
RM 12 East Total PCB Congeners 9.1E+05 pg/g NA NA 5.0E-08 3.0E-08 NA NA -- NA NA 1.2E-07 7.0E-08 NA NA --
RM 12 East Total PCBs, Adjusted 9.0E+05 pg/g 2.0E+00 2.0E+00 4.9E-08 3.0E-08 1.E-07 6.E-08 2.E-07 2.0E-05 2.0E-05 1.1E-07 6.9E-08 6.E-03 3.E-03 9.E-03
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 2.0E-14 5.7E-14 3.E-09 7.E-09 1.E-08 1.0E-09 1.0E-09 4.8E-14 1.3E-13 5.E-05 1.E-04 2.E-04
RM 12 East Total PCB TEQ 4.6E+00 pg/g 1.3E+05 1.3E+05 2.5E-13 1.5E-13 3.E-08 2.E-08 5.E-08 1.0E-09 1.0E-09 5.8E-13 3.5E-13 6.E-04 3.E-04 9.E-04
RM 12 East Total TEQ -- pg/g -- -- -- -- 3.E-08 3.E-08 6.E-08 -- -- -- -- 6.E-04 5.E-04 1.E-03
RM 12 East Pesticides
RM 12 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 12 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 East Total DDT 9.4E+00 ug/kg 3.4E-01 3.4E-01 1.1E-10 3.1E-10 4.E-11 1.E-10 1.E-10 5.0E-04 5.0E-04 2.6E-10 7.2E-10 5.E-07 1.E-06 2.E-06
RM 12 East Conventionals
RM 12 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07

Study Area Wided Metals
Study Area Wided Arsenic 5.0E+00 mg/kg 1.5E+00 1.5E+00 5.9E-08 1.6E-07 9.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.4E-07 3.8E-07 5.E-04 1.E-03 2.E-03
Study Area Wided Lead 8.1E+01 mg/kg NL NL 0.0E+00 2.6E-06 NL NL -- NL NL 0.0E+00 6.2E-06 NL NL --
Study Area Wided Mercury 3.0E-01 mg/kg -- -- 0.0E+00 9.8E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.3E-08 0.E+00 8.E-05 8.E-05
Study Area Wided Thallium 9.2E+00 mg/kg -- -- 0.0E+00 3.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.0E-07 0.E+00 1.E-02 1.E-02
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 1.8E+03 ug/kg -- -- 7.1E-08 6.0E-08 -- -- -- 3.0E-04 3.0E-04 1.7E-07 1.4E-07 6.E-04 5.E-04 1.E-03
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene 2.6E+03 ug/kg 7.3E-01 7.3E-01 1.3E-07 8.4E-08 1.E-07 6.E-08 2.E-07 -- -- 3.0E-07 2.0E-07 -- -- --
Study Area Wided Benzo(a)pyrene 3.1E+03 ug/kg 7.3E+00 7.3E+00 1.6E-07 1.0E-07 1.E-06 7.E-07 2.E-06 -- -- 3.7E-07 2.4E-07 -- -- --
Study Area Wided Benzo(b)fluoranthene 2.5E+03 ug/kg 7.3E-01 7.3E-01 1.2E-07 8.1E-08 9.E-08 6.E-08 1.E-07 -- -- 2.9E-07 1.9E-07 -- -- --
Study Area Wided Benzo(k)fluoranthene 1.7E+03 ug/kg 7.3E-02 7.3E-02 8.5E-08 5.5E-08 6.E-09 4.E-09 1.E-08 -- -- 2.0E-07 1.3E-07 -- -- --
Study Area Wided Dibenzo(a,h)anthracene 3.2E+02 ug/kg 7.3E+00 7.3E+00 1.6E-08 1.1E-08 1.E-07 8.E-08 2.E-07 -- -- 3.8E-08 2.5E-08 -- -- --
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TABLE 5-38.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
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Noncancer 
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Dermal 
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Total 
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HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

Study Area Wided Indeno(1,2,3-cd)pyrene 2.2E+03 ug/kg 7.3E-01 7.3E-01 1.1E-07 7.2E-08 8.E-08 5.E-08 1.E-07 -- -- 2.6E-07 1.7E-07 -- -- --
Study Area Wided Naphthalene 1.2E+03 ug/kg -- -- 5.9E-08 3.8E-08 -- -- -- 2.0E-02 2.0E-02 1.4E-07 8.9E-08 7.E-06 4.E-06 1.E-05
Study Area Wided Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-06 1.E-06 3.E-06 -- -- -- -- -- -- --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 2.9E+03 ug/kg 1.4E-02 1.4E-02 1.1E-07 9.4E-08 2.E-09 1.E-09 3.E-09 2.0E-02 2.0E-02 2.6E-07 2.2E-07 1.E-05 1.E-05 2.E-05
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 3.6E+02 ug/kg 2.0E+00 2.0E+00 2.0E-08 1.2E-08 4.E-08 2.E-08 6.E-08 2.0E-05 2.0E-05 4.6E-08 2.7E-08 2.E-03 1.E-03 4.E-03
Study Area Wided Total PCB Congeners 1.4E+06 pg/g NA NA 7.8E-08 4.7E-08 NA NA -- NA NA 1.8E-07 1.1E-07 NA NA --
Study Area Wided Total PCBs, Adjusted 1.4E+06 pg/g 2.0E+00 2.0E+00 7.5E-08 4.5E-08 2.E-07 9.E-08 2.E-07 2.0E-05 2.0E-05 1.8E-07 1.1E-07 9.E-03 5.E-03 1.E-02
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 4.9E+02 pg/g 1.3E+05 1.3E+05 5.7E-12 1.6E-11 7.E-07 2.E-06 3.E-06 1.0E-09 1.0E-09 1.3E-11 3.7E-11 1.E-02 4.E-02 5.E-02
Study Area Wided Total PCB TEQ 1.4E+01 pg/g 1.3E+05 1.3E+05 7.5E-13 4.5E-13 1.E-07 6.E-08 2.E-07 1.0E-09 1.0E-09 1.7E-12 1.0E-12 2.E-03 1.E-03 3.E-03
Study Area Wided Total TEQ -- pg/g -- -- -- -- 8.E-07 2.E-06 3.E-06 -- -- -- -- 2.E-02 4.E-02 5.E-02
Study Area Wided Pesticides
Study Area Wided Aldrin 5.8E+00 ug/kg 1.7E+01 1.7E+01 2.3E-10 1.9E-10 4.E-09 3.E-09 7.E-09 3.0E-05 3.0E-05 5.3E-10 4.4E-10 2.E-05 1.E-05 3.E-05
Study Area Wided Dieldrin 2.8E+00 ug/kg 1.6E+01 1.6E+01 1.1E-10 9.1E-11 2.E-09 1.E-09 3.E-09 5.0E-05 5.0E-05 2.5E-10 2.1E-10 5.E-06 4.E-06 9.E-06
Study Area Wided Total DDT 3.0E+02 ug/kg 3.4E-01 3.4E-01 3.5E-09 9.9E-09 1.E-09 3.E-09 5.E-09 5.0E-04 5.0E-04 8.2E-09 2.3E-08 2.E-05 5.E-05 6.E-05
Study Area Wided Conventionals
Study Area Wided Perchlorate 2.7E+05 ug/kg -- -- 0.0E+00 9.0E-06 -- -- -- 7.0E-04 7.0E-04 0.0E+00 2.1E-05 0.E+00 3.E-02 3.E-02
Exposure Point Total 6.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

c Cumulative risk sums calculated using PCB Aroclor data.
d Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable. PCB = Polychlorinated Biphenyls.
CDI = Chronic Daily Intake. pg/g = Picograms per gram.
EPC = Exposure Point Concentration. RfD = Reference dose.
HQ = Hazard Quotient. RM = River mile.
LADI = Lifetime Average Daily Intake. RME = 95% UCL/Maximum Exposure.
mg/kg = Milligrams per kilogram. TEQ = Toxic equivalents.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. ug/kg = Micrograms per kilogram.
ND = Not Detected in given exposure area.
NL = Not listed.
PAH = Polynuclear Aromatic Hydrocarbons.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection 
Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

RM 1 West Metals
RM 1 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.9E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.9E-09 5.4E-08 3.E-05 2.E-04 2.E-04
RM 1 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 2.2E-08 NL NL -- NL NL 0.0E+00 1.7E-07 NL NL --
RM 1 West Mercury 6.1E-02 mg/kg -- -- 0.0E+00 9.9E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.7E-10 0.E+00 3.E-06 3.E-06
RM 1 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 2.1E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-09 0.E+00 3.E-05 3.E-05
RM 1 West Butyltins
RM 1 West Tributyltin ion 8.4E-01 ug/kg -- -- 7.6E-13 1.4E-12 -- -- -- 3.0E-04 3.0E-04 5.9E-12 1.1E-11 2.E-08 4.E-08 6.E-08
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene 5.0E+01 ug/kg 7.3E-01 7.3E-01 5.9E-11 8.2E-11 4.E-11 6.E-11 1.E-10 -- -- 4.6E-10 6.4E-10 -- -- --
RM 1 West Benzo(a)pyrene 7.4E+01 ug/kg 7.3E+00 7.3E+00 8.7E-11 1.2E-10 6.E-10 9.E-10 2.E-09 -- -- 6.8E-10 9.4E-10 -- -- --
RM 1 West Benzo(b)fluoranthene 7.4E+01 ug/kg 7.3E-01 7.3E-01 8.7E-11 1.2E-10 6.E-11 9.E-11 2.E-10 -- -- 6.8E-10 9.4E-10 -- -- --
RM 1 West Benzo(k)fluoranthene 3.0E+01 ug/kg 7.3E-02 7.3E-02 3.6E-11 4.9E-11 3.E-12 4.E-12 6.E-12 -- -- 2.8E-10 3.8E-10 -- -- --
RM 1 West Dibenzo(a,h)anthracene 9.4E+00 ug/kg 7.3E+00 7.3E+00 1.1E-11 1.5E-11 8.E-11 1.E-10 2.E-10 -- -- 8.6E-11 1.2E-10 -- -- --
RM 1 West Indeno(1,2,3-cd)pyrene 5.8E+01 ug/kg 7.3E-01 7.3E-01 6.8E-11 9.5E-11 5.E-11 7.E-11 1.E-10 -- -- 5.3E-10 7.4E-10 -- -- --
RM 1 West Naphthalene 1.3E+01 ug/kg -- -- 1.6E-11 2.2E-11 -- -- -- 2.0E-02 2.0E-02 1.2E-10 1.7E-10 6.E-09 8.E-09 1.E-08
RM 1 West Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 9.E-10 1.E-09 2.E-09 -- -- -- -- -- -- --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 1.9E+01 ug/kg 1.4E-02 1.4E-02 1.7E-11 3.0E-11 2.E-13 4.E-13 7.E-13 2.0E-02 2.0E-02 1.3E-10 2.4E-10 7.E-09 1.E-08 2.E-08
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 1.4E-11 1.9E-11 3.E-11 4.E-11 7.E-11 2.0E-05 2.0E-05 1.1E-10 1.4E-10 6.E-06 7.E-06 1.E-05
RM 1 West Total PCB Congeners 7.1E+03 pg/g NA NA 9.0E-12 1.2E-11 NA NA -- NA NA 7.0E-11 9.0E-11 NA NA --
RM 1 West Total PCBs, Adjusted 6.6E+03 pg/g 2.0E+00 2.0E+00 8.4E-12 1.1E-11 2.E-11 2.E-11 4.E-11 2.0E-05 2.0E-05 6.6E-11 8.5E-11 3.E-06 4.E-06 8.E-06
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 7.6E-01 pg/g 1.3E+05 1.3E+05 2.1E-16 1.2E-15 3.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 1.6E-15 9.6E-15 2.E-06 1.E-05 1.E-05
RM 1 West Total PCB TEQ 3.2E-01 pg/g 1.3E+05 1.3E+05 4.0E-16 5.2E-16 5.E-11 7.E-11 1.E-10 1.0E-09 1.0E-09 3.1E-15 4.0E-15 3.E-06 4.E-06 7.E-06
RM 1 West Total TEQ -- pg/g -- -- -- -- 8.E-11 2.E-10 3.E-10 -- -- -- -- 5.E-06 1.E-05 2.E-05
RM 1 West Pesticides
RM 1 West Aldrin 1.7E-01 ug/kg 1.7E+01 1.7E+01 1.6E-13 2.8E-13 3.E-12 5.E-12 7.E-12 3.0E-05 3.0E-05 1.2E-12 2.2E-12 4.E-08 7.E-08 1.E-07
RM 1 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 West Total DDT 2.5E+00 ug/kg 3.4E-01 3.4E-01 6.8E-13 4.1E-12 2.E-13 1.E-12 2.E-12 5.0E-04 5.0E-04 5.3E-12 3.2E-11 1.E-08 6.E-08 7.E-08
RM 1 West Conventionals
RM 1 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totalc 1.E-08
RM 1 East Metals
RM 1 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.7E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.6E-09 5.2E-08 3.E-05 2.E-04 2.E-04
RM 1 East Lead 1.1E+01 mg/kg NL NL 0.0E+00 1.8E-08 NL NL -- NL NL 0.0E+00 1.4E-07 NL NL --
RM 1 East Mercury 1.4E+00 mg/kg -- -- 0.0E+00 2.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-08 0.E+00 6.E-05 6.E-05
RM 1 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.1E+00 ug/kg -- -- 1.0E-12 1.8E-12 -- -- -- 3.0E-04 3.0E-04 7.8E-12 1.4E-11 3.E-08 5.E-08 7.E-08

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene 3.1E+01 ug/kg 7.3E-01 7.3E-01 3.7E-11 5.1E-11 3.E-11 4.E-11 6.E-11 -- -- 2.9E-10 4.0E-10 -- -- --
RM 1 East Benzo(a)pyrene 4.6E+01 ug/kg 7.3E+00 7.3E+00 5.5E-11 7.6E-11 4.E-10 6.E-10 1.E-09 -- -- 4.3E-10 5.9E-10 -- -- --
RM 1 East Benzo(b)fluoranthene 4.2E+01 ug/kg 7.3E-01 7.3E-01 5.0E-11 6.9E-11 4.E-11 5.E-11 9.E-11 -- -- 3.9E-10 5.3E-10 -- -- --
RM 1 East Benzo(k)fluoranthene 2.7E+01 ug/kg 7.3E-02 7.3E-02 3.1E-11 4.3E-11 2.E-12 3.E-12 5.E-12 -- -- 2.4E-10 3.4E-10 -- -- --
RM 1 East Dibenzo(a,h)anthracene 5.5E+00 ug/kg 7.3E+00 7.3E+00 6.5E-12 9.0E-12 5.E-11 7.E-11 1.E-10 -- -- 5.0E-11 7.0E-11 -- -- --
RM 1 East Indeno(1,2,3-cd)pyrene 3.3E+01 ug/kg 7.3E-01 7.3E-01 3.9E-11 5.4E-11 3.E-11 4.E-11 7.E-11 -- -- 3.0E-10 4.2E-10 -- -- --
RM 1 East Naphthalene 8.3E+00 ug/kg -- -- 9.7E-12 1.4E-11 -- -- -- 2.0E-02 2.0E-02 7.6E-11 1.1E-10 4.E-09 5.E-09 9.E-09
RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-10 7.E-10 1.E-09 -- -- -- -- -- -- --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 4.0E+01 ug/kg 1.4E-02 1.4E-02 3.6E-11 6.5E-11 5.E-13 9.E-13 1.E-12 2.0E-02 2.0E-02 2.8E-10 5.1E-10 1.E-08 3.E-08 4.E-08
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 1.0E+02 ug/kg 2.0E+00 2.0E+00 1.3E-10 1.7E-10 3.E-10 3.E-10 6.E-10 2.0E-05 2.0E-05 1.0E-09 1.3E-09 5.E-05 7.E-05 1.E-04
RM 1 East Total PCB Congeners 2.8E+03 pg/g NA NA 3.5E-12 4.6E-12 NA NA -- NA NA 2.8E-11 3.6E-11 NA NA --
RM 1 East Total PCBs, Adjusted 2.6E+03 pg/g 2.0E+00 2.0E+00 3.4E-12 4.3E-12 7.E-12 9.E-12 2.E-11 2.0E-05 2.0E-05 2.6E-11 3.4E-11 1.E-06 2.E-06 3.E-06
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 4.7E-01 pg/g 1.3E+05 1.3E+05 1.3E-16 7.7E-16 2.E-11 1.E-10 1.E-10 1.0E-09 1.0E-09 9.9E-16 6.0E-15 1.E-06 6.E-06 7.E-06
RM 1 East Total PCB TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 3.4E-16 4.4E-16 4.E-11 6.E-11 1.E-10 1.0E-09 1.0E-09 2.6E-15 3.4E-15 3.E-06 3.E-06 6.E-06
RM 1 East Total TEQ -- pg/g -- -- -- -- 6.E-11 2.E-10 2.E-10 -- -- -- -- 4.E-06 9.E-06 1.E-05
RM 1 East Pesticides
RM 1 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 East Total DDT 1.8E+00 ug/kg 3.4E-01 3.4E-01 4.9E-13 2.9E-12 2.E-13 1.E-12 1.E-12 5.0E-04 5.0E-04 3.8E-12 2.3E-11 8.E-09 5.E-08 5.E-08
RM 1 East Conventionals
RM 1 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 1.5 West Metals
RM 1.5 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 9.8E-10 5.9E-09 1.E-09 9.E-09 1.E-08 3.0E-04 3.0E-04 7.6E-09 4.6E-08 3.E-05 2.E-04 2.E-04
RM 1.5 West Lead 1.1E+01 mg/kg NL NL 0.0E+00 1.7E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 1.5 West Mercury 5.1E-02 mg/kg -- -- 0.0E+00 8.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.4E-10 0.E+00 2.E-06 2.E-06
RM 1.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene 1.9E+01 ug/kg 7.3E-01 7.3E-01 2.2E-11 3.0E-11 2.E-11 2.E-11 4.E-11 -- -- 1.7E-10 2.4E-10 -- -- --
RM 1.5 West Benzo(a)pyrene 2.7E+01 ug/kg 7.3E+00 7.3E+00 3.2E-11 4.4E-11 2.E-10 3.E-10 6.E-10 -- -- 2.5E-10 3.4E-10 -- -- --
RM 1.5 West Benzo(b)fluoranthene 2.3E+01 ug/kg 7.3E-01 7.3E-01 2.7E-11 3.8E-11 2.E-11 3.E-11 5.E-11 -- -- 2.1E-10 2.9E-10 -- -- --
RM 1.5 West Benzo(k)fluoranthene 1.9E+01 ug/kg 7.3E-02 7.3E-02 2.3E-11 3.1E-11 2.E-12 2.E-12 4.E-12 -- -- 1.8E-10 2.4E-10 -- -- --
RM 1.5 West Dibenzo(a,h)anthracene 3.3E+00 ug/kg 7.3E+00 7.3E+00 3.8E-12 5.3E-12 3.E-11 4.E-11 7.E-11 -- -- 3.0E-11 4.1E-11 -- -- --
RM 1.5 West Indeno(1,2,3-cd)pyrene 2.1E+01 ug/kg 7.3E-01 7.3E-01 2.5E-11 3.5E-11 2.E-11 3.E-11 4.E-11 -- -- 1.9E-10 2.7E-10 -- -- --
RM 1.5 West Naphthalene 5.3E+00 ug/kg -- -- 6.3E-12 8.7E-12 -- -- -- 2.0E-02 2.0E-02 4.9E-11 6.8E-11 2.E-09 3.E-09 6.E-09
RM 1.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-10 4.E-10 8.E-10 -- -- -- -- -- -- --
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
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Oral 
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Total 
Cancer 
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Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 1.4E-02 ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 1.2E+01 ug/kg 2.0E+00 2.0E+00 1.5E-11 1.9E-11 3.E-11 4.E-11 7.E-11 2.0E-05 2.0E-05 1.1E-10 1.5E-10 6.E-06 7.E-06 1.E-05
RM 1.5 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 1.5 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 8.5E-02 pg/g 1.3E+05 1.3E+05 2.3E-17 1.4E-16 3.E-12 2.E-11 2.E-11 1.0E-09 1.0E-09 1.8E-16 1.1E-15 2.E-07 1.E-06 1.E-06
RM 1.5 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 1.5 West Total TEQ -- pg/g -- -- -- -- 3.E-12 2.E-11 2.E-11 -- -- -- -- 2.E-07 1.E-06 1.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1.5 West Total DDT 7.9E-01 ug/kg 3.4E-01 3.4E-01 2.2E-13 1.3E-12 7.E-14 4.E-13 5.E-13 5.0E-04 5.0E-04 1.7E-12 1.0E-11 3.E-09 2.E-08 2.E-08
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 1.5 East Metals
RM 1.5 East Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 1.2E-09 7.1E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 9.2E-09 5.5E-08 3.E-05 2.E-04 2.E-04
RM 1.5 East Lead 1.1E+01 mg/kg NL NL 0.0E+00 1.9E-08 NL NL -- NL NL 0.0E+00 1.5E-07 NL NL --
RM 1.5 East Mercury 6.4E-02 mg/kg -- -- 0.0E+00 1.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.1E-10 0.E+00 3.E-06 3.E-06
RM 1.5 East Thallium 8.9E-02 mg/kg -- -- 0.0E+00 1.5E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-09 0.E+00 2.E-05 2.E-05
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.7E-01 ug/kg -- -- 3.4E-13 6.1E-13 -- -- -- 3.0E-04 3.0E-04 2.6E-12 4.7E-12 9.E-09 2.E-08 2.E-08
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene 2.5E+02 ug/kg 7.3E-01 7.3E-01 2.9E-10 4.1E-10 2.E-10 3.E-10 5.E-10 -- -- 2.3E-09 3.2E-09 -- -- --
RM 1.5 East Benzo(a)pyrene 3.7E+02 ug/kg 7.3E+00 7.3E+00 4.3E-10 6.0E-10 3.E-09 4.E-09 8.E-09 -- -- 3.4E-09 4.7E-09 -- -- --
RM 1.5 East Benzo(b)fluoranthene 2.2E+02 ug/kg 7.3E-01 7.3E-01 2.6E-10 3.6E-10 2.E-10 3.E-10 5.E-10 -- -- 2.0E-09 2.8E-09 -- -- --
RM 1.5 East Benzo(k)fluoranthene 2.2E+02 ug/kg 7.3E-02 7.3E-02 2.5E-10 3.5E-10 2.E-11 3.E-11 4.E-11 -- -- 2.0E-09 2.7E-09 -- -- --
RM 1.5 East Dibenzo(a,h)anthracene 3.7E+01 ug/kg 7.3E+00 7.3E+00 4.3E-11 6.0E-11 3.E-10 4.E-10 8.E-10 -- -- 3.4E-10 4.7E-10 -- -- --
RM 1.5 East Indeno(1,2,3-cd)pyrene 2.6E+02 ug/kg 7.3E-01 7.3E-01 3.1E-10 4.3E-10 2.E-10 3.E-10 5.E-10 -- -- 2.4E-09 3.3E-09 -- -- --
RM 1.5 East Naphthalene 9.8E+01 ug/kg -- -- 1.2E-10 1.6E-10 -- -- -- 2.0E-02 2.0E-02 9.0E-10 1.2E-09 4.E-08 6.E-08 1.E-07
RM 1.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 6.E-09 1.E-08 -- -- -- -- -- -- --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 6.5E-11 1.2E-10 9.E-13 2.E-12 3.E-12 2.0E-02 2.0E-02 5.0E-10 9.1E-10 3.E-08 5.E-08 7.E-08
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 2.2E+01 ug/kg 2.0E+00 2.0E+00 2.7E-11 3.5E-11 5.E-11 7.E-11 1.E-10 2.0E-05 2.0E-05 2.1E-10 2.7E-10 1.E-05 1.E-05 2.E-05
RM 1.5 East Total PCB Congeners 3.5E+03 pg/g NA NA 4.4E-12 5.7E-12 NA NA -- NA NA 3.4E-11 4.4E-11 NA NA --
RM 1.5 East Total PCBs, Adjusted 3.2E+03 pg/g 2.0E+00 2.0E+00 4.1E-12 5.3E-12 8.E-12 1.E-11 2.E-11 2.0E-05 2.0E-05 3.2E-11 4.1E-11 2.E-06 2.E-06 4.E-06
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 5.7E-01 pg/g 1.3E+05 1.3E+05 1.6E-16 9.4E-16 2.E-11 1.E-10 1.E-10 1.0E-09 1.0E-09 1.2E-15 7.3E-15 1.E-06 7.E-06 9.E-06
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 East Total PCB TEQ 1.1E-01 pg/g 1.3E+05 1.3E+05 1.3E-16 1.7E-16 2.E-11 2.E-11 4.E-11 1.0E-09 1.0E-09 1.0E-15 1.3E-15 1.E-06 1.E-06 2.E-06
RM 1.5 East Total TEQ -- pg/g -- -- -- -- 4.E-11 1.E-10 2.E-10 -- -- -- -- 2.E-06 9.E-06 1.E-05
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 East Dieldrin 6.9E-02 ug/kg 1.6E+01 1.6E+01 6.3E-14 1.1E-13 1.E-12 2.E-12 3.E-12 5.0E-05 5.0E-05 4.9E-13 8.8E-13 1.E-08 2.E-08 3.E-08
RM 1.5 East Total DDT 6.8E+00 ug/kg 3.4E-01 3.4E-01 1.9E-12 1.1E-11 6.E-13 4.E-12 4.E-12 5.0E-04 5.0E-04 1.4E-11 8.7E-11 3.E-08 2.E-07 2.E-07
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 2 West Metals
RM 2 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 9.3E-10 5.6E-09 1.E-09 8.E-09 1.E-08 3.0E-04 3.0E-04 7.2E-09 4.4E-08 2.E-05 1.E-04 2.E-04
RM 2 West Lead 1.1E+01 mg/kg NL NL 0.0E+00 1.9E-08 NL NL -- NL NL 0.0E+00 1.5E-07 NL NL --
RM 2 West Mercury 6.2E-02 mg/kg -- -- 0.0E+00 1.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.9E-10 0.E+00 3.E-06 3.E-06
RM 2 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 2.2E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-09 0.E+00 3.E-05 3.E-05
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.1E+00 ug/kg -- -- 1.9E-12 3.4E-12 -- -- -- 3.0E-04 3.0E-04 1.5E-11 2.7E-11 5.E-08 9.E-08 1.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene 3.1E+01 ug/kg 7.3E-01 7.3E-01 3.6E-11 5.0E-11 3.E-11 4.E-11 6.E-11 -- -- 2.8E-10 3.9E-10 -- -- --
RM 2 West Benzo(a)pyrene 5.5E+01 ug/kg 7.3E+00 7.3E+00 6.5E-11 9.0E-11 5.E-10 7.E-10 1.E-09 -- -- 5.1E-10 7.0E-10 -- -- --
RM 2 West Benzo(b)fluoranthene 5.6E+01 ug/kg 7.3E-01 7.3E-01 6.6E-11 9.2E-11 5.E-11 7.E-11 1.E-10 -- -- 5.1E-10 7.1E-10 -- -- --
RM 2 West Benzo(k)fluoranthene 1.8E+01 ug/kg 7.3E-02 7.3E-02 2.1E-11 2.9E-11 2.E-12 2.E-12 4.E-12 -- -- 1.6E-10 2.3E-10 -- -- --
RM 2 West Dibenzo(a,h)anthracene 6.1E+00 ug/kg 7.3E+00 7.3E+00 7.2E-12 9.9E-12 5.E-11 7.E-11 1.E-10 -- -- 5.6E-11 7.7E-11 -- -- --
RM 2 West Indeno(1,2,3-cd)pyrene 4.6E+01 ug/kg 7.3E-01 7.3E-01 5.4E-11 7.5E-11 4.E-11 5.E-11 9.E-11 -- -- 4.2E-10 5.8E-10 -- -- --
RM 2 West Naphthalene 7.2E+00 ug/kg -- -- 8.4E-12 1.2E-11 -- -- -- 2.0E-02 2.0E-02 6.6E-11 9.1E-11 3.E-09 5.E-09 8.E-09
RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-10 9.E-10 2.E-09 -- -- -- -- -- -- --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 3.3E+01 ug/kg 1.4E-02 1.4E-02 3.0E-11 5.4E-11 4.E-13 8.E-13 1.E-12 2.0E-02 2.0E-02 2.3E-10 4.2E-10 1.E-08 2.E-08 3.E-08
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.3E+01 ug/kg 2.0E+00 2.0E+00 1.7E-11 2.1E-11 3.E-11 4.E-11 8.E-11 2.0E-05 2.0E-05 1.3E-10 1.7E-10 6.E-06 8.E-06 1.E-05
RM 2 West Total PCB Congeners 7.8E+03 pg/g NA NA 9.9E-12 1.3E-11 NA NA -- NA NA 7.7E-11 9.9E-11 NA NA --
RM 2 West Total PCBs, Adjusted 7.3E+03 pg/g 2.0E+00 2.0E+00 9.3E-12 1.2E-11 2.E-11 2.E-11 4.E-11 2.0E-05 2.0E-05 7.2E-11 9.3E-11 4.E-06 5.E-06 8.E-06
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 8.2E-01 pg/g 1.3E+05 1.3E+05 2.2E-16 1.3E-15 3.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 1.7E-15 1.0E-14 2.E-06 1.E-05 1.E-05
RM 2 West Total PCB TEQ 2.5E-01 pg/g 1.3E+05 1.3E+05 3.2E-16 4.1E-16 4.E-11 5.E-11 9.E-11 1.0E-09 1.0E-09 2.5E-15 3.2E-15 2.E-06 3.E-06 6.E-06
RM 2 West Total TEQ -- pg/g -- -- -- -- 7.E-11 2.E-10 3.E-10 -- -- -- -- 4.E-06 1.E-05 2.E-05
RM 2 West Pesticides
RM 2 West Aldrin 9.1E-02 ug/kg 1.7E+01 1.7E+01 8.2E-14 1.5E-13 1.E-12 3.E-12 4.E-12 3.0E-05 3.0E-05 6.4E-13 1.2E-12 2.E-08 4.E-08 6.E-08
RM 2 West Dieldrin 1.1E-01 ug/kg 1.6E+01 1.6E+01 1.0E-13 1.9E-13 2.E-12 3.E-12 5.E-12 5.0E-05 5.0E-05 8.0E-13 1.4E-12 2.E-08 3.E-08 4.E-08
RM 2 West Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 3.7E-13 2.2E-12 1.E-13 8.E-13 9.E-13 5.0E-04 5.0E-04 2.9E-12 1.7E-11 6.E-09 3.E-08 4.E-08
RM 2 West Conventionals
RM 2 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2 East Metals
RM 2 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.7E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.6E-09 5.2E-08 3.E-05 2.E-04 2.E-04
RM 2 East Lead 2.6E+01 mg/kg NL NL 0.0E+00 4.2E-08 NL NL -- NL NL 0.0E+00 3.3E-07 NL NL --
RM 2 East Mercury 8.2E-02 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-09 0.E+00 3.E-06 3.E-06
RM 2 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 2.7E+00 ug/kg -- -- 2.4E-12 4.3E-12 -- -- -- 3.0E-04 3.0E-04 1.9E-11 3.4E-11 6.E-08 1.E-07 2.E-07
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene 5.8E+01 ug/kg 7.3E-01 7.3E-01 6.8E-11 9.4E-11 5.E-11 7.E-11 1.E-10 -- -- 5.3E-10 7.3E-10 -- -- --
RM 2 East Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 1.0E-10 1.4E-10 7.E-10 1.E-09 2.E-09 -- -- 7.9E-10 1.1E-09 -- -- --
RM 2 East Benzo(b)fluoranthene 9.4E+01 ug/kg 7.3E-01 7.3E-01 1.1E-10 1.5E-10 8.E-11 1.E-10 2.E-10 -- -- 8.6E-10 1.2E-09 -- -- --
RM 2 East Benzo(k)fluoranthene 4.1E+01 ug/kg 7.3E-02 7.3E-02 4.9E-11 6.8E-11 4.E-12 5.E-12 8.E-12 -- -- 3.8E-10 5.3E-10 -- -- --
RM 2 East Dibenzo(a,h)anthracene 1.3E+01 ug/kg 7.3E+00 7.3E+00 1.5E-11 2.1E-11 1.E-10 2.E-10 3.E-10 -- -- 1.2E-10 1.6E-10 -- -- --
RM 2 East Indeno(1,2,3-cd)pyrene 7.5E+01 ug/kg 7.3E-01 7.3E-01 8.9E-11 1.2E-10 6.E-11 9.E-11 2.E-10 -- -- 6.9E-10 9.6E-10 -- -- --
RM 2 East Naphthalene 1.4E+01 ug/kg -- -- 1.7E-11 2.4E-11 -- -- -- 2.0E-02 2.0E-02 1.3E-10 1.8E-10 7.E-09 9.E-09 2.E-08
RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 1.E-09 3.E-09 -- -- -- -- -- -- --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 9.9E+01 ug/kg 1.4E-02 1.4E-02 9.0E-11 1.6E-10 1.E-12 2.E-12 4.E-12 2.0E-02 2.0E-02 7.0E-10 1.3E-09 3.E-08 6.E-08 1.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 4.3E+02 ug/kg 2.0E+00 2.0E+00 5.5E-10 7.1E-10 1.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 4.3E-09 5.5E-09 2.E-04 3.E-04 5.E-04
RM 2 East Total PCB Congeners 8.6E+05 pg/g NA NA 1.1E-09 1.4E-09 NA NA -- NA NA 8.4E-09 1.1E-08 NA NA --
RM 2 East Total PCBs, Adjusted 8.2E+05 pg/g 2.0E+00 2.0E+00 1.0E-09 1.3E-09 2.E-09 3.E-09 5.E-09 2.0E-05 2.0E-05 8.0E-09 1.0E-08 4.E-04 5.E-04 9.E-04
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 3.3E-16 2.0E-15 4.E-11 3.E-10 3.E-10 1.0E-09 1.0E-09 2.6E-15 1.6E-14 3.E-06 2.E-05 2.E-05
RM 2 East Total PCB TEQ 1.3E+01 pg/g 1.3E+05 1.3E+05 1.7E-14 2.2E-14 2.E-09 3.E-09 5.E-09 1.0E-09 1.0E-09 1.3E-13 1.7E-13 1.E-04 2.E-04 3.E-04
RM 2 East Total TEQ -- pg/g -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- 1.E-04 2.E-04 3.E-04
RM 2 East Pesticides
RM 2 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 4.2E-13 7.6E-13 7.E-12 1.E-11 2.E-11 3.0E-05 3.0E-05 3.3E-12 5.9E-12 1.E-07 2.E-07 3.E-07
RM 2 East Dieldrin 6.0E-01 ug/kg 1.6E+01 1.6E+01 5.4E-13 9.7E-13 9.E-12 2.E-11 2.E-11 5.0E-05 5.0E-05 4.2E-12 7.6E-12 8.E-08 2.E-07 2.E-07
RM 2 East Total DDT 2.6E+00 ug/kg 3.4E-01 3.4E-01 7.0E-13 4.2E-12 2.E-13 1.E-12 2.E-12 5.0E-04 5.0E-04 5.5E-12 3.3E-11 1.E-08 7.E-08 8.E-08
RM 2 East Conventionals
RM 2 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 2.5 West Metals
RM 2.5 West Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.6E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.5E-09 5.1E-08 3.E-05 2.E-04 2.E-04
RM 2.5 West Lead 1.3E+01 mg/kg NL NL 0.0E+00 2.1E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 2.5 West Mercury 5.5E-02 mg/kg -- -- 0.0E+00 9.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.0E-10 0.E+00 2.E-06 2.E-06
RM 2.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.3E+00 ug/kg -- -- 2.1E-12 3.8E-12 -- -- -- 3.0E-04 3.0E-04 1.6E-11 2.9E-11 5.E-08 1.E-07 2.E-07
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 2.4E-10 3.4E-10 2.E-10 2.E-10 4.E-10 -- -- 1.9E-09 2.6E-09 -- -- --
RM 2.5 West Benzo(a)pyrene 3.7E+02 ug/kg 7.3E+00 7.3E+00 4.4E-10 6.0E-10 3.E-09 4.E-09 8.E-09 -- -- 3.4E-09 4.7E-09 -- -- --
RM 2.5 West Benzo(b)fluoranthene 2.8E+02 ug/kg 7.3E-01 7.3E-01 3.2E-10 4.5E-10 2.E-10 3.E-10 6.E-10 -- -- 2.5E-09 3.5E-09 -- -- --
RM 2.5 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 1.5E-10 2.0E-10 1.E-11 1.E-11 3.E-11 -- -- 1.1E-09 1.6E-09 -- -- --
RM 2.5 West Dibenzo(a,h)anthracene 4.1E+01 ug/kg 7.3E+00 7.3E+00 4.8E-11 6.7E-11 4.E-10 5.E-10 8.E-10 -- -- 3.7E-10 5.2E-10 -- -- --
RM 2.5 West Indeno(1,2,3-cd)pyrene 3.1E+02 ug/kg 7.3E-01 7.3E-01 3.6E-10 5.1E-10 3.E-10 4.E-10 6.E-10 -- -- 2.8E-09 3.9E-09 -- -- --
RM 2.5 West Naphthalene 4.1E+01 ug/kg -- -- 4.8E-11 6.6E-11 -- -- -- 2.0E-02 2.0E-02 3.7E-10 5.2E-10 2.E-08 3.E-08 4.E-08
RM 2.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 6.E-09 1.E-08 -- -- -- -- -- -- --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 1.5E+01 ug/kg 1.4E-02 1.4E-02 1.4E-11 2.5E-11 2.E-13 4.E-13 5.E-13 2.0E-02 2.0E-02 1.1E-10 2.0E-10 5.E-09 1.E-08 2.E-08
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 1.4E-11 1.7E-11 3.E-11 3.E-11 6.E-11 2.0E-05 2.0E-05 1.1E-10 1.4E-10 5.E-06 7.E-06 1.E-05
RM 2.5 West Total PCB Congeners 7.3E+03 pg/g NA NA 9.2E-12 1.2E-11 NA NA -- NA NA 7.2E-11 9.3E-11 NA NA --
RM 2.5 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 8.7E-12 1.1E-11 2.E-11 2.E-11 4.E-11 2.0E-05 2.0E-05 6.8E-11 8.8E-11 3.E-06 4.E-06 8.E-06
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 7.3E-17 4.4E-16 9.E-12 6.E-11 7.E-11 1.0E-09 1.0E-09 5.7E-16 3.4E-15 6.E-07 3.E-06 4.E-06
RM 2.5 West Total PCB TEQ 2.1E-01 pg/g 1.3E+05 1.3E+05 2.6E-16 3.4E-16 3.E-11 4.E-11 8.E-11 1.0E-09 1.0E-09 2.0E-15 2.6E-15 2.E-06 3.E-06 5.E-06
RM 2.5 West Total TEQ -- pg/g -- -- -- -- 4.E-11 1.E-10 1.E-10 -- -- -- -- 3.E-06 6.E-06 9.E-06
RM 2.5 West Pesticides
RM 2.5 West Aldrin 9.3E-02 ug/kg 1.7E+01 1.7E+01 8.4E-14 1.5E-13 1.E-12 3.E-12 4.E-12 3.0E-05 3.0E-05 6.6E-13 1.2E-12 2.E-08 4.E-08 6.E-08
RM 2.5 West Dieldrin 1.4E-01 ug/kg 1.6E+01 1.6E+01 1.2E-13 2.2E-13 2.E-12 4.E-12 6.E-12 5.0E-05 5.0E-05 9.7E-13 1.7E-12 2.E-08 3.E-08 5.E-08
RM 2.5 West Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 3.9E-13 2.4E-12 1.E-13 8.E-13 9.E-13 5.0E-04 5.0E-04 3.1E-12 1.8E-11 6.E-09 4.E-08 4.E-08
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 2.5 East Metals
RM 2.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.9E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.9E-09 5.4E-08 3.E-05 2.E-04 2.E-04
RM 2.5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 2.3E-08 NL NL -- NL NL 0.0E+00 1.8E-07 NL NL --
RM 2.5 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.6E-10 0.E+00 3.E-06 3.E-06
RM 2.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene 5.8E+02 ug/kg 7.3E-01 7.3E-01 6.9E-10 9.5E-10 5.E-10 7.E-10 1.E-09 -- -- 5.4E-09 7.4E-09 -- -- --
RM 2.5 East Benzo(a)pyrene 4.8E+02 ug/kg 7.3E+00 7.3E+00 5.6E-10 7.8E-10 4.E-09 6.E-09 1.E-08 -- -- 4.4E-09 6.1E-09 -- -- --
RM 2.5 East Benzo(b)fluoranthene 4.4E+02 ug/kg 7.3E-01 7.3E-01 5.2E-10 7.2E-10 4.E-10 5.E-10 9.E-10 -- -- 4.0E-09 5.6E-09 -- -- --
RM 2.5 East Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 1.7E-10 2.3E-10 1.E-11 2.E-11 3.E-11 -- -- 1.3E-09 1.8E-09 -- -- --
RM 2.5 East Dibenzo(a,h)anthracene 4.9E+01 ug/kg 7.3E+00 7.3E+00 5.8E-11 8.0E-11 4.E-10 6.E-10 1.E-09 -- -- 4.5E-10 6.2E-10 -- -- --
RM 2.5 East Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 3.4E-10 4.7E-10 2.E-10 3.E-10 6.E-10 -- -- 2.6E-09 3.6E-09 -- -- --
RM 2.5 East Naphthalene 5.1E+01 ug/kg -- -- 6.0E-11 8.3E-11 -- -- -- 2.0E-02 2.0E-02 4.7E-10 6.5E-10 2.E-08 3.E-08 6.E-08
RM 2.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-09 8.E-09 1.E-08 -- -- -- -- -- -- --
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 7.8E+01 ug/kg 1.4E-02 1.4E-02 7.1E-11 1.3E-10 1.E-12 2.E-12 3.E-12 2.0E-02 2.0E-02 5.5E-10 9.9E-10 3.E-08 5.E-08 8.E-08
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 5.6E+01 ug/kg 2.0E+00 2.0E+00 7.1E-11 9.1E-11 1.E-10 2.E-10 3.E-10 2.0E-05 2.0E-05 5.5E-10 7.1E-10 3.E-05 4.E-05 6.E-05
RM 2.5 East Total PCB Congeners 6.6E+04 pg/g NA NA 8.4E-11 1.1E-10 NA NA -- NA NA 6.5E-10 8.4E-10 NA NA --
RM 2.5 East Total PCBs, Adjusted 6.3E+04 pg/g 2.0E+00 2.0E+00 8.0E-11 1.0E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 6.2E-10 8.0E-10 3.E-05 4.E-05 7.E-05
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 6.6E-01 pg/g 1.3E+05 1.3E+05 1.8E-16 1.1E-15 2.E-11 1.E-10 2.E-10 1.0E-09 1.0E-09 1.4E-15 8.4E-15 1.E-06 8.E-06 1.E-05
RM 2.5 East Total PCB TEQ 1.3E+00 pg/g 1.3E+05 1.3E+05 1.7E-15 2.2E-15 2.E-10 3.E-10 5.E-10 1.0E-09 1.0E-09 1.3E-14 1.7E-14 1.E-05 2.E-05 3.E-05
RM 2.5 East Total TEQ -- pg/g -- -- -- -- 2.E-10 4.E-10 7.E-10 -- -- -- -- 1.E-05 3.E-05 4.E-05
RM 2.5 East Pesticides
RM 2.5 East Aldrin 5.1E-01 ug/kg 1.7E+01 1.7E+01 4.6E-13 8.3E-13 8.E-12 1.E-11 2.E-11 3.0E-05 3.0E-05 3.6E-12 6.4E-12 1.E-07 2.E-07 3.E-07
RM 2.5 East Dieldrin 1.7E-01 ug/kg 1.6E+01 1.6E+01 1.5E-13 2.7E-13 2.E-12 4.E-12 7.E-12 5.0E-05 5.0E-05 1.2E-12 2.1E-12 2.E-08 4.E-08 7.E-08
RM 2.5 East Total DDT 2.4E+00 ug/kg 3.4E-01 3.4E-01 6.5E-13 3.9E-12 2.E-13 1.E-12 2.E-12 5.0E-04 5.0E-04 5.0E-12 3.0E-11 1.E-08 6.E-08 7.E-08
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 2.5 MC Metals
RM 2.5 MC Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 1.2E-09 7.0E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 9.0E-09 5.4E-08 3.E-05 2.E-04 2.E-04
RM 2.5 MC Lead 1.3E+01 mg/kg NL NL 0.0E+00 2.1E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 2.5 MC Mercury 7.9E-02 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-09 0.E+00 3.E-06 3.E-06
RM 2.5 MC Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 2.5E-10 3.5E-10 2.E-10 3.E-10 4.E-10 -- -- 1.9E-09 2.7E-09 -- -- --
RM 2.5 MC Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 4.0E-10 5.6E-10 3.E-09 4.E-09 7.E-09 -- -- 3.1E-09 4.3E-09 -- -- --
RM 2.5 MC Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 3.7E-10 5.1E-10 3.E-10 4.E-10 6.E-10 -- -- 2.9E-09 4.0E-09 -- -- --
RM 2.5 MC Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 1.2E-10 1.6E-10 9.E-12 1.E-11 2.E-11 -- -- 9.2E-10 1.3E-09 -- -- --
RM 2.5 MC Dibenzo(a,h)anthracene 3.4E+01 ug/kg 7.3E+00 7.3E+00 4.0E-11 5.5E-11 3.E-10 4.E-10 7.E-10 -- -- 3.1E-10 4.3E-10 -- -- --
RM 2.5 MC Indeno(1,2,3-cd)pyrene 2.6E+02 ug/kg 7.3E-01 7.3E-01 3.1E-10 4.3E-10 2.E-10 3.E-10 5.E-10 -- -- 2.4E-09 3.3E-09 -- -- --
RM 2.5 MC Naphthalene 5.9E+01 ug/kg -- -- 6.9E-11 9.6E-11 -- -- -- 2.0E-02 2.0E-02 5.4E-10 7.5E-10 3.E-08 4.E-08 6.E-08
RM 2.5 MC Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 5.E-09 9.E-09 -- -- -- -- -- -- --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 5.8E+01 ug/kg 1.4E-02 1.4E-02 5.2E-11 9.4E-11 7.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 4.1E-10 7.3E-10 2.E-08 4.E-08 6.E-08
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 3.2E-11 4.1E-11 6.E-11 8.E-11 1.E-10 2.0E-05 2.0E-05 2.5E-10 3.2E-10 1.E-05 2.E-05 3.E-05
RM 2.5 MC Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 2.5 MC Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 2.0E-01 ug/kg 1.7E+01 1.7E+01 1.9E-13 3.3E-13 3.E-12 6.E-12 9.E-12 3.0E-05 3.0E-05 1.4E-12 2.6E-12 5.E-08 9.E-08 1.E-07
RM 2.5 MC Dieldrin 3.1E-01 ug/kg 1.6E+01 1.6E+01 2.8E-13 5.0E-13 4.E-12 8.E-12 1.E-11 5.0E-05 5.0E-05 2.2E-12 3.9E-12 4.E-08 8.E-08 1.E-07
RM 2.5 MC Total DDT 3.7E+00 ug/kg 3.4E-01 3.4E-01 1.0E-12 6.1E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 7.9E-12 4.8E-11 2.E-08 1.E-07 1.E-07
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 3 West Metals
RM 3 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.0E-09 6.0E-09 1.E-09 9.E-09 1.E-08 3.0E-04 3.0E-04 7.7E-09 4.7E-08 3.E-05 2.E-04 2.E-04
RM 3 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 2.0E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 3 West Mercury 8.0E-02 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-09 0.E+00 3.E-06 3.E-06
RM 3 West Thallium 1.5E+01 mg/kg -- -- 0.0E+00 2.5E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.9E-07 0.E+00 3.E-03 3.E-03
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.0E+01 ug/kg -- -- 9.3E-12 1.7E-11 -- -- -- 3.0E-04 3.0E-04 7.3E-11 1.3E-10 2.E-07 4.E-07 7.E-07
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene 2.9E+02 ug/kg 7.3E-01 7.3E-01 3.4E-10 4.7E-10 2.E-10 3.E-10 6.E-10 -- -- 2.7E-09 3.7E-09 -- -- --
RM 3 West Benzo(a)pyrene 4.6E+02 ug/kg 7.3E+00 7.3E+00 5.4E-10 7.6E-10 4.E-09 6.E-09 9.E-09 -- -- 4.2E-09 5.9E-09 -- -- --
RM 3 West Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 4.7E-10 6.5E-10 3.E-10 5.E-10 8.E-10 -- -- 3.6E-09 5.0E-09 -- -- --
RM 3 West Benzo(k)fluoranthene 2.3E+02 ug/kg 7.3E-02 7.3E-02 2.7E-10 3.8E-10 2.E-11 3.E-11 5.E-11 -- -- 2.1E-09 2.9E-09 -- -- --
RM 3 West Dibenzo(a,h)anthracene 5.3E+01 ug/kg 7.3E+00 7.3E+00 6.2E-11 8.6E-11 5.E-10 6.E-10 1.E-09 -- -- 4.8E-10 6.7E-10 -- -- --
RM 3 West Indeno(1,2,3-cd)pyrene 3.3E+02 ug/kg 7.3E-01 7.3E-01 3.9E-10 5.4E-10 3.E-10 4.E-10 7.E-10 -- -- 3.0E-09 4.2E-09 -- -- --
RM 3 West Naphthalene 9.8E+01 ug/kg -- -- 1.2E-10 1.6E-10 -- -- -- 2.0E-02 2.0E-02 9.0E-10 1.3E-09 5.E-08 6.E-08 1.E-07
RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 7.E-09 1.E-08 -- -- -- -- -- -- --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 4.0E+01 ug/kg 1.4E-02 1.4E-02 3.6E-11 6.6E-11 5.E-13 9.E-13 1.E-12 2.0E-02 2.0E-02 2.8E-10 5.1E-10 1.E-08 3.E-08 4.E-08
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 1.4E-11 1.8E-11 3.E-11 4.E-11 7.E-11 2.0E-05 2.0E-05 1.1E-10 1.4E-10 6.E-06 7.E-06 1.E-05
RM 3 West Total PCB Congeners 1.6E+04 pg/g NA NA 2.0E-11 2.6E-11 NA NA -- NA NA 1.5E-10 2.0E-10 NA NA --
RM 3 West Total PCBs, Adjusted 1.5E+04 pg/g 2.0E+00 2.0E+00 1.9E-11 2.4E-11 4.E-11 5.E-11 9.E-11 2.0E-05 2.0E-05 1.5E-10 1.9E-10 7.E-06 9.E-06 2.E-05
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 6.1E-01 pg/g 1.3E+05 1.3E+05 1.6E-16 9.9E-16 2.E-11 1.E-10 2.E-10 1.0E-09 1.0E-09 1.3E-15 7.7E-15 1.E-06 8.E-06 9.E-06
RM 3 West Total PCB TEQ 4.1E-01 pg/g 1.3E+05 1.3E+05 5.2E-16 6.7E-16 7.E-11 9.E-11 2.E-10 1.0E-09 1.0E-09 4.1E-15 5.2E-15 4.E-06 5.E-06 9.E-06
RM 3 West Total TEQ -- pg/g -- -- -- -- 9.E-11 2.E-10 3.E-10 -- -- -- -- 5.E-06 1.E-05 2.E-05
RM 3 West Pesticides
RM 3 West Aldrin 3.5E-01 ug/kg 1.7E+01 1.7E+01 3.2E-13 5.8E-13 5.E-12 1.E-11 2.E-11 3.0E-05 3.0E-05 2.5E-12 4.5E-12 8.E-08 1.E-07 2.E-07
RM 3 West Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 1.8E-13 3.2E-13 3.E-12 5.E-12 8.E-12 5.0E-05 5.0E-05 1.4E-12 2.5E-12 3.E-08 5.E-08 8.E-08
RM 3 West Total DDT 2.8E+01 ug/kg 3.4E-01 3.4E-01 7.7E-12 4.6E-11 3.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 6.0E-11 3.6E-10 1.E-07 7.E-07 8.E-07
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3 West Conventionals
RM 3 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 3 East Metals
RM 3 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.7E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.7E-09 5.2E-08 3.E-05 2.E-04 2.E-04
RM 3 East Lead 1.2E+01 mg/kg NL NL 0.0E+00 2.0E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 3 East Mercury 5.6E-02 mg/kg -- -- 0.0E+00 9.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.1E-10 0.E+00 2.E-06 2.E-06
RM 3 East Thallium 5.5E+00 mg/kg -- -- 0.0E+00 9.0E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.0E-08 0.E+00 1.E-03 1.E-03
RM 3 East Butyltins
RM 3 East Tributyltin ion 8.3E+00 ug/kg -- -- 7.5E-12 1.3E-11 -- -- -- 3.0E-04 3.0E-04 5.8E-11 1.0E-10 2.E-07 3.E-07 5.E-07
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 9.1E-11 1.3E-10 7.E-11 9.E-11 2.E-10 -- -- 7.1E-10 9.8E-10 -- -- --
RM 3 East Benzo(a)pyrene 8.4E+01 ug/kg 7.3E+00 7.3E+00 9.9E-11 1.4E-10 7.E-10 1.E-09 2.E-09 -- -- 7.7E-10 1.1E-09 -- -- --
RM 3 East Benzo(b)fluoranthene 9.9E+01 ug/kg 7.3E-01 7.3E-01 1.2E-10 1.6E-10 9.E-11 1.E-10 2.E-10 -- -- 9.1E-10 1.3E-09 -- -- --
RM 3 East Benzo(k)fluoranthene 6.0E+01 ug/kg 7.3E-02 7.3E-02 7.1E-11 9.9E-11 5.E-12 7.E-12 1.E-11 -- -- 5.5E-10 7.7E-10 -- -- --
RM 3 East Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 1.6E-11 2.2E-11 1.E-10 2.E-10 3.E-10 -- -- 1.3E-10 1.7E-10 -- -- --
RM 3 East Indeno(1,2,3-cd)pyrene 6.7E+01 ug/kg 7.3E-01 7.3E-01 8.0E-11 1.1E-10 6.E-11 8.E-11 1.E-10 -- -- 6.2E-10 8.6E-10 -- -- --
RM 3 East Naphthalene 1.3E+01 ug/kg -- -- 1.5E-11 2.1E-11 -- -- -- 2.0E-02 2.0E-02 1.2E-10 1.6E-10 6.E-09 8.E-09 1.E-08
RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 1.E-09 3.E-09 -- -- -- -- -- -- --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 6.5E+01 ug/kg 1.4E-02 1.4E-02 5.9E-11 1.1E-10 8.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 4.6E-10 8.2E-10 2.E-08 4.E-08 6.E-08
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 1.9E+01 ug/kg 2.0E+00 2.0E+00 2.4E-11 3.1E-11 5.E-11 6.E-11 1.E-10 2.0E-05 2.0E-05 1.9E-10 2.4E-10 9.E-06 1.E-05 2.E-05
RM 3 East Total PCB Congeners 5.6E+03 pg/g NA NA 7.1E-12 9.1E-12 NA NA -- NA NA 5.5E-11 7.1E-11 NA NA --
RM 3 East Total PCBs, Adjusted 5.3E+03 pg/g 2.0E+00 2.0E+00 6.8E-12 8.7E-12 1.E-11 2.E-11 3.E-11 2.0E-05 2.0E-05 5.3E-11 6.8E-11 3.E-06 3.E-06 6.E-06
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 2.9E+00 pg/g 1.3E+05 1.3E+05 7.8E-16 4.7E-15 1.E-10 6.E-10 7.E-10 1.0E-09 1.0E-09 6.0E-15 3.6E-14 6.E-06 4.E-05 4.E-05
RM 3 East Total PCB TEQ 7.7E-02 pg/g 1.3E+05 1.3E+05 9.7E-17 1.3E-16 1.E-11 2.E-11 3.E-11 1.0E-09 1.0E-09 7.6E-16 9.7E-16 8.E-07 1.E-06 2.E-06
RM 3 East Total TEQ -- pg/g -- -- -- -- 1.E-10 6.E-10 7.E-10 -- -- -- -- 7.E-06 4.E-05 4.E-05
RM 3 East Pesticides
RM 3 East Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 2.6E-13 4.7E-13 4.E-12 8.E-12 1.E-11 3.0E-05 3.0E-05 2.0E-12 3.6E-12 7.E-08 1.E-07 2.E-07
RM 3 East Dieldrin 5.7E-02 ug/kg 1.6E+01 1.6E+01 5.2E-14 9.4E-14 8.E-13 2.E-12 2.E-12 5.0E-05 5.0E-05 4.1E-13 7.3E-13 8.E-09 1.E-08 2.E-08
RM 3 East Total DDT 1.6E+00 ug/kg 3.4E-01 3.4E-01 4.3E-13 2.6E-12 1.E-13 9.E-13 1.E-12 5.0E-04 5.0E-04 3.3E-12 2.0E-11 7.E-09 4.E-08 5.E-08
RM 3 East Conventionals
RM 3 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 3.5 West Metals
RM 3.5 West Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 9.4E-09 2.E-09 1.E-08 2.E-08 3.0E-04 3.0E-04 1.2E-08 7.3E-08 4.E-05 2.E-04 3.E-04
RM 3.5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 2.4E-08 NL NL -- NL NL 0.0E+00 1.9E-07 NL NL --
RM 3.5 West Mercury 7.1E-02 mg/kg -- -- 0.0E+00 1.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.0E-10 0.E+00 3.E-06 3.E-06
RM 3.5 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 3.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.9E-07 0.E+00 4.E-03 4.E-03
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 8.1E+01 ug/kg -- -- 7.3E-11 1.3E-10 -- -- -- 3.0E-04 3.0E-04 5.7E-10 1.0E-09 2.E-06 3.E-06 5.E-06
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 3.1E-10 4.3E-10 2.E-10 3.E-10 5.E-10 -- -- 2.4E-09 3.3E-09 -- -- --
RM 3.5 West Benzo(a)pyrene 3.9E+02 ug/kg 7.3E+00 7.3E+00 4.6E-10 6.4E-10 3.E-09 5.E-09 8.E-09 -- -- 3.6E-09 5.0E-09 -- -- --
RM 3.5 West Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 4.1E-10 5.7E-10 3.E-10 4.E-10 7.E-10 -- -- 3.2E-09 4.5E-09 -- -- --
RM 3.5 West Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 1.7E-10 2.4E-10 1.E-11 2.E-11 3.E-11 -- -- 1.3E-09 1.8E-09 -- -- --
RM 3.5 West Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 5.1E-11 7.1E-11 4.E-10 5.E-10 9.E-10 -- -- 4.0E-10 5.5E-10 -- -- --
RM 3.5 West Indeno(1,2,3-cd)pyrene 3.2E+02 ug/kg 7.3E-01 7.3E-01 3.8E-10 5.3E-10 3.E-10 4.E-10 7.E-10 -- -- 2.9E-09 4.1E-09 -- -- --
RM 3.5 West Naphthalene 1.3E+02 ug/kg -- -- 1.6E-10 2.2E-10 -- -- -- 2.0E-02 2.0E-02 1.2E-09 1.7E-09 6.E-08 8.E-08 1.E-07
RM 3.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 6.E-09 1.E-08 -- -- -- -- -- -- --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 4.6E+01 ug/kg 1.4E-02 1.4E-02 4.2E-11 7.6E-11 6.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 3.3E-10 5.9E-10 2.E-08 3.E-08 5.E-08
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.3E+01 ug/kg 2.0E+00 2.0E+00 2.9E-11 3.7E-11 6.E-11 7.E-11 1.E-10 2.0E-05 2.0E-05 2.2E-10 2.9E-10 1.E-05 1.E-05 3.E-05
RM 3.5 West Total PCB Congeners 1.9E+04 pg/g NA NA 2.4E-11 3.1E-11 NA NA -- NA NA 1.9E-10 2.4E-10 NA NA --
RM 3.5 West Total PCBs, Adjusted 1.8E+04 pg/g 2.0E+00 2.0E+00 2.2E-11 2.9E-11 4.E-11 6.E-11 1.E-10 2.0E-05 2.0E-05 1.7E-10 2.2E-10 9.E-06 1.E-05 2.E-05
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 9.1E-01 pg/g 1.3E+05 1.3E+05 2.5E-16 1.5E-15 3.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 1.9E-15 1.2E-14 2.E-06 1.E-05 1.E-05
RM 3.5 West Total PCB TEQ 5.1E-01 pg/g 1.3E+05 1.3E+05 6.5E-16 8.4E-16 8.E-11 1.E-10 2.E-10 1.0E-09 1.0E-09 5.0E-15 6.5E-15 5.E-06 7.E-06 1.E-05
RM 3.5 West Total TEQ -- pg/g -- -- -- -- 1.E-10 3.E-10 4.E-10 -- -- -- -- 7.E-06 2.E-05 3.E-05
RM 3.5 West Pesticides
RM 3.5 West Aldrin 2.7E-01 ug/kg 1.7E+01 1.7E+01 2.4E-13 4.3E-13 4.E-12 7.E-12 1.E-11 3.0E-05 3.0E-05 1.9E-12 3.4E-12 6.E-08 1.E-07 2.E-07
RM 3.5 West Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 1.1E-13 2.1E-13 2.E-12 3.E-12 5.E-12 5.0E-05 5.0E-05 8.8E-13 1.6E-12 2.E-08 3.E-08 5.E-08
RM 3.5 West Total DDT 5.8E+00 ug/kg 3.4E-01 3.4E-01 1.6E-12 9.5E-12 5.E-13 3.E-12 4.E-12 5.0E-04 5.0E-04 1.2E-11 7.4E-11 2.E-08 1.E-07 2.E-07
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 3.5 East Metals
RM 3.5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.0E-09 6.0E-09 2.E-09 9.E-09 1.E-08 3.0E-04 3.0E-04 7.8E-09 4.7E-08 3.E-05 2.E-04 2.E-04
RM 3.5 East Lead 2.7E+01 mg/kg NL NL 0.0E+00 4.5E-08 NL NL -- NL NL 0.0E+00 3.5E-07 NL NL --
RM 3.5 East Mercury 7.9E-02 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-09 0.E+00 3.E-06 3.E-06
RM 3.5 East Thallium 6.8E+00 mg/kg -- -- 0.0E+00 1.1E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.7E-08 0.E+00 1.E-03 1.E-03
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 1.8E+03 ug/kg -- -- 1.6E-09 2.9E-09 -- -- -- 3.0E-04 3.0E-04 1.3E-08 2.3E-08 4.E-05 8.E-05 1.E-04
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene 2.9E+02 ug/kg 7.3E-01 7.3E-01 3.4E-10 4.8E-10 3.E-10 3.E-10 6.E-10 -- -- 2.7E-09 3.7E-09 -- -- --
RM 3.5 East Benzo(a)pyrene 2.5E+02 ug/kg 7.3E+00 7.3E+00 2.9E-10 4.0E-10 2.E-09 3.E-09 5.E-09 -- -- 2.3E-09 3.1E-09 -- -- --
RM 3.5 East Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 4.1E-10 5.7E-10 3.E-10 4.E-10 7.E-10 -- -- 3.2E-09 4.5E-09 -- -- --
RM 3.5 East Benzo(k)fluoranthene 1.7E+02 ug/kg 7.3E-02 7.3E-02 2.0E-10 2.8E-10 1.E-11 2.E-11 4.E-11 -- -- 1.6E-09 2.2E-09 -- -- --
RM 3.5 East Dibenzo(a,h)anthracene 4.1E+01 ug/kg 7.3E+00 7.3E+00 4.8E-11 6.7E-11 4.E-10 5.E-10 8.E-10 -- -- 3.8E-10 5.2E-10 -- -- --
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 East Indeno(1,2,3-cd)pyrene 1.5E+02 ug/kg 7.3E-01 7.3E-01 1.8E-10 2.4E-10 1.E-10 2.E-10 3.E-10 -- -- 1.4E-09 1.9E-09 -- -- --
RM 3.5 East Naphthalene 1.4E+01 ug/kg -- -- 1.6E-11 2.3E-11 -- -- -- 2.0E-02 2.0E-02 1.3E-10 1.8E-10 6.E-09 9.E-09 2.E-08
RM 3.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 4.E-09 8.E-09 -- -- -- -- -- -- --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 1.3E+03 ug/kg 1.4E-02 1.4E-02 1.2E-09 2.2E-09 2.E-11 3.E-11 5.E-11 2.0E-02 2.0E-02 9.3E-09 1.7E-08 5.E-07 8.E-07 1.E-06
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 3.8E+02 ug/kg 2.0E+00 2.0E+00 4.8E-10 6.1E-10 1.E-09 1.E-09 2.E-09 2.0E-05 2.0E-05 3.7E-09 4.8E-09 2.E-04 2.E-04 4.E-04
RM 3.5 East Total PCB Congeners 7.7E+05 pg/g NA NA 9.7E-10 1.3E-09 NA NA -- NA NA 7.6E-09 9.7E-09 NA NA --
RM 3.5 East Total PCBs, Adjusted 7.0E+05 pg/g 2.0E+00 2.0E+00 8.9E-10 1.1E-09 2.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 6.9E-09 8.9E-09 3.E-04 4.E-04 8.E-04
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 9.1E-16 5.4E-15 1.E-10 7.E-10 8.E-10 1.0E-09 1.0E-09 7.0E-15 4.2E-14 7.E-06 4.E-05 5.E-05
RM 3.5 East Total PCB TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 2.2E-14 2.8E-14 3.E-09 4.E-09 7.E-09 1.0E-09 1.0E-09 1.7E-13 2.2E-13 2.E-04 2.E-04 4.E-04
RM 3.5 East Total TEQ -- pg/g -- -- -- -- 3.E-09 4.E-09 7.E-09 -- -- -- -- 2.E-04 3.E-04 4.E-04
RM 3.5 East Pesticides
RM 3.5 East Aldrin 3.7E-01 ug/kg 1.7E+01 1.7E+01 3.4E-13 6.1E-13 6.E-12 1.E-11 2.E-11 3.0E-05 3.0E-05 2.6E-12 4.7E-12 9.E-08 2.E-07 2.E-07
RM 3.5 East Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 1.1E-13 2.1E-13 2.E-12 3.E-12 5.E-12 5.0E-05 5.0E-05 8.8E-13 1.6E-12 2.E-08 3.E-08 5.E-08
RM 3.5 East Total DDT 6.2E+00 ug/kg 3.4E-01 3.4E-01 1.7E-12 1.0E-11 6.E-13 3.E-12 4.E-12 5.0E-04 5.0E-04 1.3E-11 7.8E-11 3.E-08 2.E-07 2.E-07
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 4 West Metals
RM 4 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 9.2E-10 5.5E-09 1.E-09 8.E-09 1.E-08 3.0E-04 3.0E-04 7.2E-09 4.3E-08 2.E-05 1.E-04 2.E-04
RM 4 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 2.5E-08 NL NL -- NL NL 0.0E+00 1.9E-07 NL NL --
RM 4 West Mercury 8.2E-02 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-09 0.E+00 3.E-06 3.E-06
RM 4 West Thallium 1.0E+01 mg/kg -- -- 0.0E+00 1.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-07 0.E+00 2.E-03 2.E-03
RM 4 West Butyltins
RM 4 West Tributyltin ion 6.1E+00 ug/kg -- -- 5.5E-12 1.0E-11 -- -- -- 3.0E-04 3.0E-04 4.3E-11 7.8E-11 1.E-07 3.E-07 4.E-07
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene 2.5E+02 ug/kg 7.3E-01 7.3E-01 3.0E-10 4.2E-10 2.E-10 3.E-10 5.E-10 -- -- 2.3E-09 3.2E-09 -- -- --
RM 4 West Benzo(a)pyrene 4.0E+02 ug/kg 7.3E+00 7.3E+00 4.7E-10 6.5E-10 3.E-09 5.E-09 8.E-09 -- -- 3.6E-09 5.0E-09 -- -- --
RM 4 West Benzo(b)fluoranthene 3.6E+02 ug/kg 7.3E-01 7.3E-01 4.2E-10 5.8E-10 3.E-10 4.E-10 7.E-10 -- -- 3.3E-09 4.5E-09 -- -- --
RM 4 West Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 1.6E-10 2.2E-10 1.E-11 2.E-11 3.E-11 -- -- 1.2E-09 1.7E-09 -- -- --
RM 4 West Dibenzo(a,h)anthracene 4.4E+01 ug/kg 7.3E+00 7.3E+00 5.2E-11 7.2E-11 4.E-10 5.E-10 9.E-10 -- -- 4.0E-10 5.6E-10 -- -- --
RM 4 West Indeno(1,2,3-cd)pyrene 3.2E+02 ug/kg 7.3E-01 7.3E-01 3.7E-10 5.2E-10 3.E-10 4.E-10 6.E-10 -- -- 2.9E-09 4.0E-09 -- -- --
RM 4 West Naphthalene 7.7E+01 ug/kg -- -- 9.1E-11 1.3E-10 -- -- -- 2.0E-02 2.0E-02 7.1E-10 9.8E-10 4.E-08 5.E-08 8.E-08
RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 6.E-09 1.E-08 -- -- -- -- -- -- --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 4.2E+01 ug/kg 1.4E-02 1.4E-02 3.8E-11 6.8E-11 5.E-13 1.E-12 1.E-12 2.0E-02 2.0E-02 2.9E-10 5.3E-10 1.E-08 3.E-08 4.E-08
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.0E+00 2.7E-11 3.5E-11 5.E-11 7.E-11 1.E-10 2.0E-05 2.0E-05 2.1E-10 2.7E-10 1.E-05 1.E-05 2.E-05
RM 4 West Total PCB Congeners 1.9E+04 pg/g NA NA 2.4E-11 3.1E-11 NA NA -- NA NA 1.9E-10 2.4E-10 NA NA --
RM 4 West Total PCBs, Adjusted 1.8E+04 pg/g 2.0E+00 2.0E+00 2.3E-11 2.9E-11 5.E-11 6.E-11 1.E-10 2.0E-05 2.0E-05 1.8E-10 2.3E-10 9.E-06 1.E-05 2.E-05
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 1.3E+05 4.4E-16 2.6E-15 6.E-11 3.E-10 4.E-10 1.0E-09 1.0E-09 3.4E-15 2.1E-14 3.E-06 2.E-05 2.E-05
RM 4 West Total PCB TEQ 4.7E-01 pg/g 1.3E+05 1.3E+05 6.0E-16 7.7E-16 8.E-11 1.E-10 2.E-10 1.0E-09 1.0E-09 4.6E-15 6.0E-15 5.E-06 6.E-06 1.E-05
RM 4 West Total TEQ -- pg/g -- -- -- -- 1.E-10 4.E-10 6.E-10 -- -- -- -- 8.E-06 3.E-05 3.E-05
RM 4 West Pesticides
RM 4 West Aldrin 3.9E-01 ug/kg 1.7E+01 1.7E+01 3.5E-13 6.3E-13 6.E-12 1.E-11 2.E-11 3.0E-05 3.0E-05 2.7E-12 4.9E-12 9.E-08 2.E-07 3.E-07
RM 4 West Dieldrin 7.1E-02 ug/kg 1.6E+01 1.6E+01 6.5E-14 1.2E-13 1.E-12 2.E-12 3.E-12 5.0E-05 5.0E-05 5.0E-13 9.1E-13 1.E-08 2.E-08 3.E-08
RM 4 West Total DDT 1.9E+01 ug/kg 3.4E-01 3.4E-01 5.2E-12 3.1E-11 2.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 4.0E-11 2.4E-10 8.E-08 5.E-07 6.E-07
RM 4 West Conventionals
RM 4 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 4 East Metals
RM 4 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.9E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.9E-09 5.4E-08 3.E-05 2.E-04 2.E-04
RM 4 East Lead 8.0E+01 mg/kg NL NL 0.0E+00 1.3E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 4 East Mercury 6.6E-02 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.4E-10 0.E+00 3.E-06 3.E-06
RM 4 East Thallium 8.0E+00 mg/kg -- -- 0.0E+00 1.3E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-07 0.E+00 2.E-03 2.E-03
RM 4 East Butyltins
RM 4 East Tributyltin ion 2.6E+01 ug/kg -- -- 2.4E-11 4.3E-11 -- -- -- 3.0E-04 3.0E-04 1.8E-10 3.3E-10 6.E-07 1.E-06 2.E-06
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene 6.3E+02 ug/kg 7.3E-01 7.3E-01 7.5E-10 1.0E-09 5.E-10 8.E-10 1.E-09 -- -- 5.8E-09 8.1E-09 -- -- --
RM 4 East Benzo(a)pyrene 8.8E+02 ug/kg 7.3E+00 7.3E+00 1.0E-09 1.4E-09 8.E-09 1.E-08 2.E-08 -- -- 8.0E-09 1.1E-08 -- -- --
RM 4 East Benzo(b)fluoranthene 9.0E+02 ug/kg 7.3E-01 7.3E-01 1.1E-09 1.5E-09 8.E-10 1.E-09 2.E-09 -- -- 8.3E-09 1.2E-08 -- -- --
RM 4 East Benzo(k)fluoranthene 7.1E+02 ug/kg 7.3E-02 7.3E-02 8.4E-10 1.2E-09 6.E-11 8.E-11 1.E-10 -- -- 6.5E-09 9.0E-09 -- -- --
RM 4 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 1.7E-10 2.3E-10 1.E-09 2.E-09 3.E-09 -- -- 1.3E-09 1.8E-09 -- -- --
RM 4 East Indeno(1,2,3-cd)pyrene 6.4E+02 ug/kg 7.3E-01 7.3E-01 7.6E-10 1.0E-09 6.E-10 8.E-10 1.E-09 -- -- 5.9E-09 8.2E-09 -- -- --
RM 4 East Naphthalene 3.9E+01 ug/kg -- -- 4.5E-11 6.3E-11 -- -- -- 2.0E-02 2.0E-02 3.5E-10 4.9E-10 2.E-08 2.E-08 4.E-08
RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 1.E-08 3.E-08 -- -- -- -- -- -- --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 9.1E+02 ug/kg 1.4E-02 1.4E-02 8.3E-10 1.5E-09 1.E-11 2.E-11 3.E-11 2.0E-02 2.0E-02 6.4E-09 1.2E-08 3.E-07 6.E-07 9.E-07
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 1.5E+02 ug/kg 2.0E+00 2.0E+00 1.9E-10 2.5E-10 4.E-10 5.E-10 9.E-10 2.0E-05 2.0E-05 1.5E-09 1.9E-09 7.E-05 1.E-04 2.E-04
RM 4 East Total PCB Congeners 2.2E+05 pg/g NA NA 2.7E-10 3.5E-10 NA NA -- NA NA 2.1E-09 2.8E-09 NA NA --
RM 4 East Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 2.0E+00 2.7E-10 3.4E-10 5.E-10 7.E-10 1.E-09 2.0E-05 2.0E-05 2.1E-09 2.7E-09 1.E-04 1.E-04 2.E-04
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.3E+05 1.1E-15 6.8E-15 1.E-10 9.E-10 1.E-09 1.0E-09 1.0E-09 8.7E-15 5.3E-14 9.E-06 5.E-05 6.E-05
RM 4 East Total PCB TEQ 1.9E+00 pg/g 1.3E+05 1.3E+05 2.4E-15 3.1E-15 3.E-10 4.E-10 7.E-10 1.0E-09 1.0E-09 1.9E-14 2.4E-14 2.E-05 2.E-05 4.E-05
RM 4 East Total TEQ -- pg/g -- -- -- -- 5.E-10 1.E-09 2.E-09 -- -- -- -- 3.E-05 8.E-05 1.E-04
RM 4 East Pesticides
RM 4 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 4.3E-13 7.7E-13 7.E-12 1.E-11 2.E-11 3.0E-05 3.0E-05 3.3E-12 6.0E-12 1.E-07 2.E-07 3.E-07
RM 4 East Dieldrin 8.9E-02 ug/kg 1.6E+01 1.6E+01 8.0E-14 1.5E-13 1.E-12 2.E-12 4.E-12 5.0E-05 5.0E-05 6.3E-13 1.1E-12 1.E-08 2.E-08 4.E-08
RM 4 East Total DDT 5.4E+00 ug/kg 3.4E-01 3.4E-01 1.5E-12 8.9E-12 5.E-13 3.E-12 4.E-12 5.0E-04 5.0E-04 1.1E-11 6.9E-11 2.E-08 1.E-07 2.E-07
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 East Conventionals
RM 4 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
RM 4.5 West Metals
RM 4.5 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 9.8E-10 5.9E-09 1.E-09 9.E-09 1.E-08 3.0E-04 3.0E-04 7.6E-09 4.6E-08 3.E-05 2.E-04 2.E-04
RM 4.5 West Lead 2.8E+01 mg/kg NL NL 0.0E+00 4.7E-08 NL NL -- NL NL 0.0E+00 3.6E-07 NL NL --
RM 4.5 West Mercury 8.6E-02 mg/kg -- -- 0.0E+00 1.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 4.5 West Thallium 9.0E+00 mg/kg -- -- 0.0E+00 1.5E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-07 0.E+00 2.E-03 2.E-03
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 7.5E+00 ug/kg -- -- 6.8E-12 1.2E-11 -- -- -- 3.0E-04 3.0E-04 5.3E-11 9.5E-11 2.E-07 3.E-07 5.E-07
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene 5.5E+02 ug/kg 7.3E-01 7.3E-01 6.5E-10 9.0E-10 5.E-10 7.E-10 1.E-09 -- -- 5.1E-09 7.0E-09 -- -- --
RM 4.5 West Benzo(a)pyrene 7.6E+02 ug/kg 7.3E+00 7.3E+00 8.9E-10 1.2E-09 7.E-09 9.E-09 2.E-08 -- -- 7.0E-09 9.7E-09 -- -- --
RM 4.5 West Benzo(b)fluoranthene 6.6E+02 ug/kg 7.3E-01 7.3E-01 7.8E-10 1.1E-09 6.E-10 8.E-10 1.E-09 -- -- 6.0E-09 8.4E-09 -- -- --
RM 4.5 West Benzo(k)fluoranthene 2.9E+02 ug/kg 7.3E-02 7.3E-02 3.4E-10 4.8E-10 3.E-11 3.E-11 6.E-11 -- -- 2.7E-09 3.7E-09 -- -- --
RM 4.5 West Dibenzo(a,h)anthracene 8.5E+01 ug/kg 7.3E+00 7.3E+00 1.0E-10 1.4E-10 7.E-10 1.E-09 2.E-09 -- -- 7.8E-10 1.1E-09 -- -- --
RM 4.5 West Indeno(1,2,3-cd)pyrene 5.9E+02 ug/kg 7.3E-01 7.3E-01 7.0E-10 9.7E-10 5.E-10 7.E-10 1.E-09 -- -- 5.5E-09 7.6E-09 -- -- --
RM 4.5 West Naphthalene 1.6E+02 ug/kg -- -- 1.9E-10 2.7E-10 -- -- -- 2.0E-02 2.0E-02 1.5E-09 2.1E-09 8.E-08 1.E-07 2.E-07
RM 4.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 5.0E+01 ug/kg 1.4E-02 1.4E-02 4.5E-11 8.1E-11 6.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 3.5E-10 6.3E-10 2.E-08 3.E-08 5.E-08
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 3.1E-11 4.0E-11 6.E-11 8.E-11 1.E-10 2.0E-05 2.0E-05 2.4E-10 3.1E-10 1.E-05 2.E-05 3.E-05
RM 4.5 West Total PCB Congeners 8.5E+04 pg/g NA NA 1.1E-10 1.4E-10 NA NA -- NA NA 8.4E-10 1.1E-09 NA NA --
RM 4.5 West Total PCBs, Adjusted 7.9E+04 pg/g 2.0E+00 2.0E+00 1.0E-10 1.3E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 7.8E-10 1.0E-09 4.E-05 5.E-05 9.E-05
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 1.3E+05 7.1E-16 4.3E-15 9.E-11 6.E-10 6.E-10 1.0E-09 1.0E-09 5.5E-15 3.3E-14 6.E-06 3.E-05 4.E-05
RM 4.5 West Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.3E+05 1.8E-15 2.3E-15 2.E-10 3.E-10 5.E-10 1.0E-09 1.0E-09 1.4E-14 1.8E-14 1.E-05 2.E-05 3.E-05
RM 4.5 West Total TEQ -- pg/g -- -- -- -- 3.E-10 9.E-10 1.E-09 -- -- -- -- 2.E-05 5.E-05 7.E-05
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.7E-01 ug/kg 1.7E+01 1.7E+01 1.5E-13 2.7E-13 3.E-12 5.E-12 7.E-12 3.0E-05 3.0E-05 1.2E-12 2.1E-12 4.E-08 7.E-08 1.E-07
RM 4.5 West Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 1.2E-13 2.2E-13 2.E-12 3.E-12 5.E-12 5.0E-05 5.0E-05 9.4E-13 1.7E-12 2.E-08 3.E-08 5.E-08
RM 4.5 West Total DDT 4.5E+00 ug/kg 3.4E-01 3.4E-01 1.2E-12 7.4E-12 4.E-13 3.E-12 3.E-12 5.0E-04 5.0E-04 9.6E-12 5.8E-11 2.E-08 1.E-07 1.E-07
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 4.5 East Metals
RM 4.5 East Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.5E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.4E-09 5.1E-08 3.E-05 2.E-04 2.E-04
RM 4.5 East Lead 1.6E+02 mg/kg NL NL 0.0E+00 2.5E-07 NL NL -- NL NL 0.0E+00 2.0E-06 NL NL --
RM 4.5 East Mercury 6.3E-02 mg/kg -- -- 0.0E+00 1.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.0E-10 0.E+00 3.E-06 3.E-06
RM 4.5 East Thallium 1.3E+01 mg/kg -- -- 0.0E+00 2.1E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-07 0.E+00 2.E-03 2.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 13 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 4.1E+01 ug/kg -- -- 3.7E-11 6.6E-11 -- -- -- 3.0E-04 3.0E-04 2.9E-10 5.2E-10 1.E-06 2.E-06 3.E-06
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene 3.3E+03 ug/kg 7.3E-01 7.3E-01 3.9E-09 5.4E-09 3.E-09 4.E-09 7.E-09 -- -- 3.0E-08 4.2E-08 -- -- --
RM 4.5 East Benzo(a)pyrene 4.3E+03 ug/kg 7.3E+00 7.3E+00 5.1E-09 7.0E-09 4.E-08 5.E-08 9.E-08 -- -- 3.9E-08 5.5E-08 -- -- --
RM 4.5 East Benzo(b)fluoranthene 3.8E+03 ug/kg 7.3E-01 7.3E-01 4.4E-09 6.1E-09 3.E-09 4.E-09 8.E-09 -- -- 3.4E-08 4.8E-08 -- -- --
RM 4.5 East Benzo(k)fluoranthene 3.4E+03 ug/kg 7.3E-02 7.3E-02 4.0E-09 5.5E-09 3.E-10 4.E-10 7.E-10 -- -- 3.1E-08 4.3E-08 -- -- --
RM 4.5 East Dibenzo(a,h)anthracene 7.1E+02 ug/kg 7.3E+00 7.3E+00 8.4E-10 1.2E-09 6.E-09 8.E-09 1.E-08 -- -- 6.5E-09 9.0E-09 -- -- --
RM 4.5 East Indeno(1,2,3-cd)pyrene 3.0E+03 ug/kg 7.3E-01 7.3E-01 3.6E-09 5.0E-09 3.E-09 4.E-09 6.E-09 -- -- 2.8E-08 3.9E-08 -- -- --
RM 4.5 East Naphthalene 1.5E+02 ug/kg -- -- 1.7E-10 2.4E-10 -- -- -- 2.0E-02 2.0E-02 1.3E-09 1.9E-09 7.E-08 9.E-08 2.E-07
RM 4.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 7.E-08 1.E-07 -- -- -- -- -- -- --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 8.3E+01 ug/kg 1.4E-02 1.4E-02 7.6E-11 1.4E-10 1.E-12 2.E-12 3.E-12 2.0E-02 2.0E-02 5.9E-10 1.1E-09 3.E-08 5.E-08 8.E-08
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 3.5E+01 ug/kg 2.0E+00 2.0E+00 4.4E-11 5.6E-11 9.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 3.4E-10 4.4E-10 2.E-05 2.E-05 4.E-05
RM 4.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 1.6E-11 2.0E-11 NA NA -- NA NA 1.2E-10 1.6E-10 NA NA --
RM 4.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 1.5E-11 1.9E-11 3.E-11 4.E-11 7.E-11 2.0E-05 2.0E-05 1.2E-10 1.5E-10 6.E-06 8.E-06 1.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.8E-01 pg/g 1.3E+05 1.3E+05 7.5E-17 4.5E-16 1.E-11 6.E-11 7.E-11 1.0E-09 1.0E-09 5.8E-16 3.5E-15 6.E-07 4.E-06 4.E-06
RM 4.5 East Total PCB TEQ 3.2E-01 pg/g 1.3E+05 1.3E+05 4.1E-16 5.3E-16 5.E-11 7.E-11 1.E-10 1.0E-09 1.0E-09 3.2E-15 4.1E-15 3.E-06 4.E-06 7.E-06
RM 4.5 East Total TEQ -- pg/g -- -- -- -- 6.E-11 1.E-10 2.E-10 -- -- -- -- 4.E-06 8.E-06 1.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.1E-01 ug/kg 1.7E+01 1.7E+01 9.7E-14 1.8E-13 2.E-12 3.E-12 5.E-12 3.0E-05 3.0E-05 7.6E-13 1.4E-12 3.E-08 5.E-08 7.E-08
RM 4.5 East Dieldrin 5.8E-02 ug/kg 1.6E+01 1.6E+01 5.3E-14 9.5E-14 8.E-13 2.E-12 2.E-12 5.0E-05 5.0E-05 4.1E-13 7.4E-13 8.E-09 1.E-08 2.E-08
RM 4.5 East Total DDT 4.9E+00 ug/kg 3.4E-01 3.4E-01 1.3E-12 8.0E-12 4.E-13 3.E-12 3.E-12 5.0E-04 5.0E-04 1.0E-11 6.2E-11 2.E-08 1.E-07 1.E-07
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 5 West Metals
RM 5 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 8.8E-10 5.3E-09 1.E-09 8.E-09 9.E-09 3.0E-04 3.0E-04 6.9E-09 4.1E-08 2.E-05 1.E-04 2.E-04
RM 5 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 2.0E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 5 West Mercury 5.2E-02 mg/kg -- -- 0.0E+00 8.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.7E-10 0.E+00 2.E-06 2.E-06
RM 5 West Thallium 1.6E+01 mg/kg -- -- 0.0E+00 2.6E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.0E-07 0.E+00 3.E-03 3.E-03
RM 5 West Butyltins
RM 5 West Tributyltin ion 1.8E+01 ug/kg -- -- 1.6E-11 2.9E-11 -- -- -- 3.0E-04 3.0E-04 1.3E-10 2.3E-10 4.E-07 8.E-07 1.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene 5.9E+02 ug/kg 7.3E-01 7.3E-01 7.0E-10 9.7E-10 5.E-10 7.E-10 1.E-09 -- -- 5.4E-09 7.5E-09 -- -- --
RM 5 West Benzo(a)pyrene 7.9E+02 ug/kg 7.3E+00 7.3E+00 9.3E-10 1.3E-09 7.E-09 9.E-09 2.E-08 -- -- 7.3E-09 1.0E-08 -- -- --
RM 5 West Benzo(b)fluoranthene 5.7E+02 ug/kg 7.3E-01 7.3E-01 6.7E-10 9.3E-10 5.E-10 7.E-10 1.E-09 -- -- 5.2E-09 7.2E-09 -- -- --
RM 5 West Benzo(k)fluoranthene 4.1E+02 ug/kg 7.3E-02 7.3E-02 4.9E-10 6.7E-10 4.E-11 5.E-11 8.E-11 -- -- 3.8E-09 5.2E-09 -- -- --
RM 5 West Dibenzo(a,h)anthracene 8.2E+01 ug/kg 7.3E+00 7.3E+00 9.6E-11 1.3E-10 7.E-10 1.E-09 2.E-09 -- -- 7.5E-10 1.0E-09 -- -- --
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 West Indeno(1,2,3-cd)pyrene 5.9E+02 ug/kg 7.3E-01 7.3E-01 6.9E-10 9.6E-10 5.E-10 7.E-10 1.E-09 -- -- 5.4E-09 7.5E-09 -- -- --
RM 5 West Naphthalene 1.4E+02 ug/kg -- -- 1.6E-10 2.2E-10 -- -- -- 2.0E-02 2.0E-02 1.3E-09 1.7E-09 6.E-08 9.E-08 1.E-07
RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 6.4E-11 1.2E-10 9.E-13 2.E-12 3.E-12 2.0E-02 2.0E-02 5.0E-10 9.0E-10 3.E-08 5.E-08 7.E-08
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 2.1E-11 2.8E-11 4.E-11 6.E-11 1.E-10 2.0E-05 2.0E-05 1.7E-10 2.2E-10 8.E-06 1.E-05 2.E-05
RM 5 West Total PCB Congeners 8.0E+04 pg/g NA NA 1.0E-10 1.3E-10 NA NA -- NA NA 7.9E-10 1.0E-09 NA NA --
RM 5 West Total PCBs, Adjusted 7.8E+04 pg/g 2.0E+00 2.0E+00 9.9E-11 1.3E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 7.7E-10 9.9E-10 4.E-05 5.E-05 9.E-05
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 3.5E+00 pg/g 1.3E+05 1.3E+05 9.4E-16 5.7E-15 1.E-10 7.E-10 9.E-10 1.0E-09 1.0E-09 7.3E-15 4.4E-14 7.E-06 4.E-05 5.E-05
RM 5 West Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 1.5E-15 1.9E-15 2.E-10 2.E-10 4.E-10 1.0E-09 1.0E-09 1.2E-14 1.5E-14 1.E-05 1.E-05 3.E-05
RM 5 West Total TEQ -- pg/g -- -- -- -- 3.E-10 1.E-09 1.E-09 -- -- -- -- 2.E-05 6.E-05 8.E-05
RM 5 West Pesticides
RM 5 West Aldrin 4.4E-01 ug/kg 1.7E+01 1.7E+01 4.0E-13 7.2E-13 7.E-12 1.E-11 2.E-11 3.0E-05 3.0E-05 3.1E-12 5.6E-12 1.E-07 2.E-07 3.E-07
RM 5 West Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 1.3E-13 2.4E-13 2.E-12 4.E-12 6.E-12 5.0E-05 5.0E-05 1.0E-12 1.9E-12 2.E-08 4.E-08 6.E-08
RM 5 West Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 3.1E-12 1.9E-11 1.E-12 6.E-12 7.E-12 5.0E-04 5.0E-04 2.4E-11 1.5E-10 5.E-08 3.E-07 3.E-07
RM 5 West Conventionals
RM 5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 5 East Metals
RM 5 East Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 8.8E-10 5.3E-09 1.E-09 8.E-09 9.E-09 3.0E-04 3.0E-04 6.9E-09 4.1E-08 2.E-05 1.E-04 2.E-04
RM 5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 2.3E-08 NL NL -- NL NL 0.0E+00 1.8E-07 NL NL --
RM 5 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.7E-10 0.E+00 3.E-06 3.E-06
RM 5 East Thallium 2.1E+01 mg/kg -- -- 0.0E+00 3.5E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.7E-07 0.E+00 4.E-03 4.E-03
RM 5 East Butyltins
RM 5 East Tributyltin ion 5.7E+01 ug/kg -- -- 5.2E-11 9.3E-11 -- -- -- 3.0E-04 3.0E-04 4.0E-10 7.3E-10 1.E-06 2.E-06 4.E-06
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 2.5E-10 3.5E-10 2.E-10 3.E-10 4.E-10 -- -- 2.0E-09 2.7E-09 -- -- --
RM 5 East Benzo(a)pyrene 3.0E+02 ug/kg 7.3E+00 7.3E+00 3.5E-10 4.9E-10 3.E-09 4.E-09 6.E-09 -- -- 2.7E-09 3.8E-09 -- -- --
RM 5 East Benzo(b)fluoranthene 3.2E+02 ug/kg 7.3E-01 7.3E-01 3.8E-10 5.2E-10 3.E-10 4.E-10 7.E-10 -- -- 2.9E-09 4.1E-09 -- -- --
RM 5 East Benzo(k)fluoranthene 1.5E+02 ug/kg 7.3E-02 7.3E-02 1.8E-10 2.5E-10 1.E-11 2.E-11 3.E-11 -- -- 1.4E-09 1.9E-09 -- -- --
RM 5 East Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 5.1E-11 7.0E-11 4.E-10 5.E-10 9.E-10 -- -- 3.9E-10 5.5E-10 -- -- --
RM 5 East Indeno(1,2,3-cd)pyrene 2.4E+02 ug/kg 7.3E-01 7.3E-01 2.8E-10 3.9E-10 2.E-10 3.E-10 5.E-10 -- -- 2.2E-09 3.1E-09 -- -- --
RM 5 East Naphthalene 5.5E+01 ug/kg -- -- 6.4E-11 8.9E-11 -- -- -- 2.0E-02 2.0E-02 5.0E-10 6.9E-10 2.E-08 3.E-08 6.E-08
RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 5.E-09 9.E-09 -- -- -- -- -- -- --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 8.5E+01 ug/kg 1.4E-02 1.4E-02 7.7E-11 1.4E-10 1.E-12 2.E-12 3.E-12 2.0E-02 2.0E-02 6.0E-10 1.1E-09 3.E-08 5.E-08 8.E-08
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.0E+01 ug/kg 2.0E+00 2.0E+00 2.5E-11 3.2E-11 5.E-11 6.E-11 1.E-10 2.0E-05 2.0E-05 1.9E-10 2.5E-10 1.E-05 1.E-05 2.E-05
RM 5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 5 East Pesticides
RM 5 East Aldrin 1.9E-01 ug/kg 1.7E+01 1.7E+01 1.7E-13 3.1E-13 3.E-12 5.E-12 8.E-12 3.0E-05 3.0E-05 1.3E-12 2.4E-12 4.E-08 8.E-08 1.E-07
RM 5 East Dieldrin 1.9E-01 ug/kg 1.6E+01 1.6E+01 1.7E-13 3.1E-13 3.E-12 5.E-12 8.E-12 5.0E-05 5.0E-05 1.3E-12 2.4E-12 3.E-08 5.E-08 7.E-08
RM 5 East Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 3.7E-13 2.2E-12 1.E-13 8.E-13 9.E-13 5.0E-04 5.0E-04 2.9E-12 1.7E-11 6.E-09 3.E-08 4.E-08
RM 5 East Conventionals
RM 5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 5.5 West Metals
RM 5.5 West Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 1.2E-09 7.0E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 9.0E-09 5.4E-08 3.E-05 2.E-04 2.E-04
RM 5.5 West Lead 2.0E+01 mg/kg NL NL 0.0E+00 3.3E-08 NL NL -- NL NL 0.0E+00 2.5E-07 NL NL --
RM 5.5 West Mercury 6.8E-02 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.7E-10 0.E+00 3.E-06 3.E-06
RM 5.5 West Thallium 8.0E-02 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-09 0.E+00 2.E-05 2.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 1.7E+01 ug/kg -- -- 1.6E-11 2.8E-11 -- -- -- 3.0E-04 3.0E-04 1.2E-10 2.2E-10 4.E-07 7.E-07 1.E-06
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 1.6E-09 2.2E-09 1.E-09 2.E-09 3.E-09 -- -- 1.2E-08 1.7E-08 -- -- --
RM 5.5 West Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 2.2E-09 3.1E-09 2.E-08 2.E-08 4.E-08 -- -- 1.7E-08 2.4E-08 -- -- --
RM 5.5 West Benzo(b)fluoranthene 1.5E+03 ug/kg 7.3E-01 7.3E-01 1.8E-09 2.5E-09 1.E-09 2.E-09 3.E-09 -- -- 1.4E-08 2.0E-08 -- -- --
RM 5.5 West Benzo(k)fluoranthene 7.5E+02 ug/kg 7.3E-02 7.3E-02 8.8E-10 1.2E-09 6.E-11 9.E-11 2.E-10 -- -- 6.9E-09 9.5E-09 -- -- --
RM 5.5 West Dibenzo(a,h)anthracene 1.7E+02 ug/kg 7.3E+00 7.3E+00 2.0E-10 2.8E-10 1.E-09 2.E-09 3.E-09 -- -- 1.6E-09 2.2E-09 -- -- --
RM 5.5 West Indeno(1,2,3-cd)pyrene 1.5E+03 ug/kg 7.3E-01 7.3E-01 1.7E-09 2.4E-09 1.E-09 2.E-09 3.E-09 -- -- 1.4E-08 1.9E-08 -- -- --
RM 5.5 West Naphthalene 1.2E+02 ug/kg -- -- 1.4E-10 1.9E-10 -- -- -- 2.0E-02 2.0E-02 1.1E-09 1.5E-09 5.E-08 7.E-08 1.E-07
RM 5.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 3.E-08 5.E-08 -- -- -- -- -- -- --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 7.4E+01 ug/kg 1.4E-02 1.4E-02 6.8E-11 1.2E-10 9.E-13 2.E-12 3.E-12 2.0E-02 2.0E-02 5.3E-10 9.5E-10 3.E-08 5.E-08 7.E-08
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 4.1E-11 5.3E-11 8.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 3.2E-10 4.1E-10 2.E-05 2.E-05 4.E-05
RM 5.5 West Total PCB Congeners 1.8E+04 pg/g NA NA 2.3E-11 3.0E-11 NA NA -- NA NA 1.8E-10 2.3E-10 NA NA --
RM 5.5 West Total PCBs, Adjusted 1.7E+04 pg/g 2.0E+00 2.0E+00 2.1E-11 2.7E-11 4.E-11 5.E-11 1.E-10 2.0E-05 2.0E-05 1.7E-10 2.1E-10 8.E-06 1.E-05 2.E-05
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 4.0E-16 2.4E-15 5.E-11 3.E-10 4.E-10 1.0E-09 1.0E-09 3.1E-15 1.9E-14 3.E-06 2.E-05 2.E-05
RM 5.5 West Total PCB TEQ 5.8E-01 pg/g 1.3E+05 1.3E+05 7.4E-16 9.5E-16 1.E-10 1.E-10 2.E-10 1.0E-09 1.0E-09 5.7E-15 7.4E-15 6.E-06 7.E-06 1.E-05
RM 5.5 West Total TEQ -- pg/g -- -- -- -- 1.E-10 4.E-10 6.E-10 -- -- -- -- 9.E-06 3.E-05 3.E-05
RM 5.5 West Pesticides
RM 5.5 West Aldrin 4.2E-01 ug/kg 1.7E+01 1.7E+01 3.8E-13 6.8E-13 6.E-12 1.E-11 2.E-11 3.0E-05 3.0E-05 2.9E-12 5.3E-12 1.E-07 2.E-07 3.E-07
RM 5.5 West Dieldrin 3.1E-01 ug/kg 1.6E+01 1.6E+01 2.8E-13 5.1E-13 5.E-12 8.E-12 1.E-11 5.0E-05 5.0E-05 2.2E-12 4.0E-12 4.E-08 8.E-08 1.E-07
RM 5.5 West Total DDT 1.9E+01 ug/kg 3.4E-01 3.4E-01 5.2E-12 3.1E-11 2.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 4.1E-11 2.4E-10 8.E-08 5.E-07 6.E-07
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-08
RM 5.5 East Metals
RM 5.5 East Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 9.4E-09 2.E-09 1.E-08 2.E-08 3.0E-04 3.0E-04 1.2E-08 7.3E-08 4.E-05 2.E-04 3.E-04
RM 5.5 East Lead 6.0E+01 mg/kg NL NL 0.0E+00 9.8E-08 NL NL -- NL NL 0.0E+00 7.7E-07 NL NL --
RM 5.5 East Mercury 2.3E-01 mg/kg -- -- 0.0E+00 3.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.9E-09 0.E+00 1.E-05 1.E-05
RM 5.5 East Thallium 9.2E+00 mg/kg -- -- 0.0E+00 1.5E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-07 0.E+00 2.E-03 2.E-03
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 1.7E+02 ug/kg -- -- 1.6E-10 2.8E-10 -- -- -- 3.0E-04 3.0E-04 1.2E-09 2.2E-09 4.E-06 7.E-06 1.E-05
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene 4.6E+02 ug/kg 7.3E-01 7.3E-01 5.4E-10 7.6E-10 4.E-10 6.E-10 9.E-10 -- -- 4.2E-09 5.9E-09 -- -- --
RM 5.5 East Benzo(a)pyrene 5.6E+02 ug/kg 7.3E+00 7.3E+00 6.6E-10 9.2E-10 5.E-09 7.E-09 1.E-08 -- -- 5.1E-09 7.1E-09 -- -- --
RM 5.5 East Benzo(b)fluoranthene 6.8E+02 ug/kg 7.3E-01 7.3E-01 8.0E-10 1.1E-09 6.E-10 8.E-10 1.E-09 -- -- 6.2E-09 8.6E-09 -- -- --
RM 5.5 East Benzo(k)fluoranthene 2.6E+02 ug/kg 7.3E-02 7.3E-02 3.1E-10 4.3E-10 2.E-11 3.E-11 5.E-11 -- -- 2.4E-09 3.3E-09 -- -- --
RM 5.5 East Dibenzo(a,h)anthracene 8.8E+01 ug/kg 7.3E+00 7.3E+00 1.0E-10 1.4E-10 8.E-10 1.E-09 2.E-09 -- -- 8.1E-10 1.1E-09 -- -- --
RM 5.5 East Indeno(1,2,3-cd)pyrene 4.3E+02 ug/kg 7.3E-01 7.3E-01 5.0E-10 7.0E-10 4.E-10 5.E-10 9.E-10 -- -- 3.9E-09 5.4E-09 -- -- --
RM 5.5 East Naphthalene 1.3E+02 ug/kg -- -- 1.6E-10 2.2E-10 -- -- -- 2.0E-02 2.0E-02 1.2E-09 1.7E-09 6.E-08 9.E-08 1.E-07
RM 5.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 2.6E+02 ug/kg 1.4E-02 1.4E-02 2.3E-10 4.2E-10 3.E-12 6.E-12 9.E-12 2.0E-02 2.0E-02 1.8E-09 3.3E-09 9.E-08 2.E-07 3.E-07
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.1E+02 ug/kg 2.0E+00 2.0E+00 1.3E-10 1.7E-10 3.E-10 3.E-10 6.E-10 2.0E-05 2.0E-05 1.0E-09 1.3E-09 5.E-05 7.E-05 1.E-04
RM 5.5 East Total PCB Congeners 8.1E+04 pg/g NA NA 1.0E-10 1.3E-10 NA NA -- NA NA 8.0E-10 1.0E-09 NA NA --
RM 5.5 East Total PCBs, Adjusted 7.7E+04 pg/g 2.0E+00 2.0E+00 9.8E-11 1.3E-10 2.E-10 3.E-10 4.E-10 2.0E-05 2.0E-05 7.6E-10 9.8E-10 4.E-05 5.E-05 9.E-05
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 4.4E+00 pg/g 1.3E+05 1.3E+05 1.2E-15 7.3E-15 2.E-10 9.E-10 1.E-09 1.0E-09 1.0E-09 9.4E-15 5.7E-14 9.E-06 6.E-05 7.E-05
RM 5.5 East Total PCB TEQ 2.0E+00 pg/g 1.3E+05 1.3E+05 2.6E-15 3.3E-15 3.E-10 4.E-10 8.E-10 1.0E-09 1.0E-09 2.0E-14 2.6E-14 2.E-05 3.E-05 5.E-05
RM 5.5 East Total TEQ -- pg/g -- -- -- -- 5.E-10 1.E-09 2.E-09 -- -- -- -- 3.E-05 8.E-05 1.E-04
RM 5.5 East Pesticides
RM 5.5 East Aldrin 4.1E-01 ug/kg 1.7E+01 1.7E+01 3.7E-13 6.7E-13 6.E-12 1.E-11 2.E-11 3.0E-05 3.0E-05 2.9E-12 5.2E-12 1.E-07 2.E-07 3.E-07
RM 5.5 East Dieldrin 4.7E-01 ug/kg 1.6E+01 1.6E+01 4.3E-13 7.7E-13 7.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 3.3E-12 6.0E-12 7.E-08 1.E-07 2.E-07
RM 5.5 East Total DDT 8.2E+00 ug/kg 3.4E-01 3.4E-01 2.2E-12 1.3E-11 8.E-13 5.E-12 5.E-12 5.0E-04 5.0E-04 1.7E-11 1.0E-10 3.E-08 2.E-07 2.E-07
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
RM 6 West Metals
RM 6 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 9.9E-10 6.0E-09 1.E-09 9.E-09 1.E-08 3.0E-04 3.0E-04 7.7E-09 4.7E-08 3.E-05 2.E-04 2.E-04
RM 6 West Lead 4.3E+01 mg/kg NL NL 0.0E+00 7.0E-08 NL NL -- NL NL 0.0E+00 5.4E-07 NL NL --
RM 6 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 6 West Thallium 2.0E+00 mg/kg -- -- 0.0E+00 3.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.5E-08 0.E+00 4.E-04 4.E-04
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 West Butyltins
RM 6 West Tributyltin ion 1.3E+01 ug/kg -- -- 1.2E-11 2.1E-11 -- -- -- 3.0E-04 3.0E-04 9.1E-11 1.6E-10 3.E-07 5.E-07 8.E-07
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene 2.5E+04 ug/kg 7.3E-01 7.3E-01 3.0E-08 4.1E-08 2.E-08 3.E-08 5.E-08 -- -- 2.3E-07 3.2E-07 -- -- --
RM 6 West Benzo(a)pyrene 3.1E+04 ug/kg 7.3E+00 7.3E+00 3.7E-08 5.1E-08 3.E-07 4.E-07 6.E-07 -- -- 2.8E-07 3.9E-07 -- -- --
RM 6 West Benzo(b)fluoranthene 2.2E+04 ug/kg 7.3E-01 7.3E-01 2.6E-08 3.6E-08 2.E-08 3.E-08 5.E-08 -- -- 2.0E-07 2.8E-07 -- -- --
RM 6 West Benzo(k)fluoranthene 1.4E+04 ug/kg 7.3E-02 7.3E-02 1.7E-08 2.3E-08 1.E-09 2.E-09 3.E-09 -- -- 1.3E-07 1.8E-07 -- -- --
RM 6 West Dibenzo(a,h)anthracene 2.9E+03 ug/kg 7.3E+00 7.3E+00 3.4E-09 4.8E-09 3.E-08 3.E-08 6.E-08 -- -- 2.7E-08 3.7E-08 -- -- --
RM 6 West Indeno(1,2,3-cd)pyrene 2.1E+04 ug/kg 7.3E-01 7.3E-01 2.5E-08 3.5E-08 2.E-08 3.E-08 4.E-08 -- -- 1.9E-07 2.7E-07 -- -- --
RM 6 West Naphthalene 1.1E+04 ug/kg -- -- 1.3E-08 1.8E-08 -- -- -- 2.0E-02 2.0E-02 9.9E-08 1.4E-07 5.E-06 7.E-06 1.E-05
RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-07 5.E-07 8.E-07 -- -- -- -- -- -- --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 2.2E+02 ug/kg 1.4E-02 1.4E-02 2.0E-10 3.6E-10 3.E-12 5.E-12 8.E-12 2.0E-02 2.0E-02 1.5E-09 2.8E-09 8.E-08 1.E-07 2.E-07
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 4.3E+01 ug/kg 2.0E+00 2.0E+00 5.4E-11 7.0E-11 1.E-10 1.E-10 2.E-10 2.0E-05 2.0E-05 4.2E-10 5.4E-10 2.E-05 3.E-05 5.E-05
RM 6 West Total PCB Congeners 8.6E+04 pg/g NA NA 1.1E-10 1.4E-10 NA NA -- NA NA 8.5E-10 1.1E-09 NA NA --
RM 6 West Total PCBs, Adjusted 8.2E+04 pg/g 2.0E+00 2.0E+00 1.0E-10 1.3E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 8.1E-10 1.0E-09 4.E-05 5.E-05 9.E-05
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 4.2E-16 2.5E-15 5.E-11 3.E-10 4.E-10 1.0E-09 1.0E-09 3.2E-15 1.9E-14 3.E-06 2.E-05 2.E-05
RM 6 West Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.3E+05 1.8E-15 2.4E-15 2.E-10 3.E-10 5.E-10 1.0E-09 1.0E-09 1.4E-14 1.8E-14 1.E-05 2.E-05 3.E-05
RM 6 West Total TEQ -- pg/g -- -- -- -- 3.E-10 6.E-10 9.E-10 -- -- -- -- 2.E-05 4.E-05 6.E-05
RM 6 West Pesticides
RM 6 West Aldrin 1.2E+00 ug/kg 1.7E+01 1.7E+01 1.1E-12 2.0E-12 2.E-11 3.E-11 5.E-11 3.0E-05 3.0E-05 8.8E-12 1.6E-11 3.E-07 5.E-07 8.E-07
RM 6 West Dieldrin 1.1E+00 ug/kg 1.6E+01 1.6E+01 1.0E-12 1.8E-12 2.E-11 3.E-11 5.E-11 5.0E-05 5.0E-05 7.9E-12 1.4E-11 2.E-07 3.E-07 4.E-07
RM 6 West Total DDT 3.6E+01 ug/kg 3.4E-01 3.4E-01 9.7E-12 5.9E-11 3.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 7.6E-11 4.6E-10 2.E-07 9.E-07 1.E-06
RM 6 West Conventionals
RM 6 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-07
RM 6 East Metals
RM 6 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.0E-09 6.0E-09 2.E-09 9.E-09 1.E-08 3.0E-04 3.0E-04 7.8E-09 4.7E-08 3.E-05 2.E-04 2.E-04
RM 6 East Lead 1.9E+01 mg/kg NL NL 0.0E+00 3.2E-08 NL NL -- NL NL 0.0E+00 2.5E-07 NL NL --
RM 6 East Mercury 2.9E-01 mg/kg -- -- 0.0E+00 4.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.7E-09 0.E+00 1.E-05 1.E-05
RM 6 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 1.8E+02 ug/kg -- -- 1.6E-10 2.9E-10 -- -- -- 3.0E-04 3.0E-04 1.3E-09 2.3E-09 4.E-06 8.E-06 1.E-05
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene 5.3E+02 ug/kg 7.3E-01 7.3E-01 6.2E-10 8.7E-10 5.E-10 6.E-10 1.E-09 -- -- 4.9E-09 6.7E-09 -- -- --
RM 6 East Benzo(a)pyrene 7.5E+02 ug/kg 7.3E+00 7.3E+00 8.8E-10 1.2E-09 6.E-09 9.E-09 2.E-08 -- -- 6.9E-09 9.5E-09 -- -- --
RM 6 East Benzo(b)fluoranthene 7.3E+02 ug/kg 7.3E-01 7.3E-01 8.6E-10 1.2E-09 6.E-10 9.E-10 1.E-09 -- -- 6.7E-09 9.3E-09 -- -- --
RM 6 East Benzo(k)fluoranthene 4.6E+02 ug/kg 7.3E-02 7.3E-02 5.4E-10 7.5E-10 4.E-11 6.E-11 9.E-11 -- -- 4.2E-09 5.9E-09 -- -- --
RM 6 East Dibenzo(a,h)anthracene 9.6E+01 ug/kg 7.3E+00 7.3E+00 1.1E-10 1.6E-10 8.E-10 1.E-09 2.E-09 -- -- 8.8E-10 1.2E-09 -- -- --
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 East Indeno(1,2,3-cd)pyrene 4.2E+02 ug/kg 7.3E-01 7.3E-01 5.0E-10 6.9E-10 4.E-10 5.E-10 9.E-10 -- -- 3.9E-09 5.4E-09 -- -- --
RM 6 East Naphthalene 2.5E+02 ug/kg -- -- 2.9E-10 4.1E-10 -- -- -- 2.0E-02 2.0E-02 2.3E-09 3.2E-09 1.E-07 2.E-07 3.E-07
RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 1.4E-02 7.4E-11 1.3E-10 1.E-12 2.E-12 3.E-12 2.0E-02 2.0E-02 5.8E-10 1.0E-09 3.E-08 5.E-08 8.E-08
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 7.7E+01 ug/kg 2.0E+00 2.0E+00 9.7E-11 1.3E-10 2.E-10 3.E-10 4.E-10 2.0E-05 2.0E-05 7.6E-10 9.7E-10 4.E-05 5.E-05 9.E-05
RM 6 East Total PCB Congeners 4.1E+04 pg/g NA NA 5.2E-11 6.6E-11 NA NA -- NA NA 4.0E-10 5.2E-10 NA NA --
RM 6 East Total PCBs, Adjusted 3.8E+04 pg/g 2.0E+00 2.0E+00 4.8E-11 6.2E-11 1.E-10 1.E-10 2.E-10 2.0E-05 2.0E-05 3.7E-10 4.8E-10 2.E-05 2.E-05 4.E-05
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 3.2E+00 pg/g 1.3E+05 1.3E+05 8.6E-16 5.2E-15 1.E-10 7.E-10 8.E-10 1.0E-09 1.0E-09 6.7E-15 4.0E-14 7.E-06 4.E-05 5.E-05
RM 6 East Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 1.6E-15 2.0E-15 2.E-10 3.E-10 5.E-10 1.0E-09 1.0E-09 1.2E-14 1.6E-14 1.E-05 2.E-05 3.E-05
RM 6 East Total TEQ -- pg/g -- -- -- -- 3.E-10 9.E-10 1.E-09 -- -- -- -- 2.E-05 6.E-05 8.E-05
RM 6 East Pesticides
RM 6 East Aldrin 4.1E-01 ug/kg 1.7E+01 1.7E+01 3.7E-13 6.7E-13 6.E-12 1.E-11 2.E-11 3.0E-05 3.0E-05 2.9E-12 5.2E-12 1.E-07 2.E-07 3.E-07
RM 6 East Dieldrin 4.4E-02 ug/kg 1.6E+01 1.6E+01 4.0E-14 7.3E-14 6.E-13 1.E-12 2.E-12 5.0E-05 5.0E-05 3.1E-13 5.7E-13 6.E-09 1.E-08 2.E-08
RM 6 East Total DDT 2.9E+00 ug/kg 3.4E-01 3.4E-01 8.0E-13 4.8E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 6.2E-12 3.7E-11 1.E-08 7.E-08 9.E-08
RM 6 East Conventionals
RM 6 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 6.5 West Metals
RM 6.5 West Arsenic 7.4E+00 mg/kg 1.5E+00 1.5E+00 2.0E-09 1.2E-08 3.E-09 2.E-08 2.E-08 3.0E-04 3.0E-04 1.6E-08 9.4E-08 5.E-05 3.E-04 4.E-04
RM 6.5 West Lead 4.0E+01 mg/kg NL NL 0.0E+00 6.6E-08 NL NL -- NL NL 0.0E+00 5.1E-07 NL NL --
RM 6.5 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 1.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 6.5 West Thallium 9.0E-02 mg/kg -- -- 0.0E+00 1.5E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-09 0.E+00 2.E-05 2.E-05
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 2.6E+01 ug/kg -- -- 2.4E-11 4.3E-11 -- -- -- 3.0E-04 3.0E-04 1.9E-10 3.3E-10 6.E-07 1.E-06 2.E-06
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene 7.4E+02 ug/kg 7.3E-01 7.3E-01 8.8E-10 1.2E-09 6.E-10 9.E-10 2.E-09 -- -- 6.8E-09 9.5E-09 -- -- --
RM 6.5 West Benzo(a)pyrene 9.1E+02 ug/kg 7.3E+00 7.3E+00 1.1E-09 1.5E-09 8.E-09 1.E-08 2.E-08 -- -- 8.4E-09 1.2E-08 -- -- --
RM 6.5 West Benzo(b)fluoranthene 1.0E+03 ug/kg 7.3E-01 7.3E-01 1.2E-09 1.7E-09 9.E-10 1.E-09 2.E-09 -- -- 9.3E-09 1.3E-08 -- -- --
RM 6.5 West Benzo(k)fluoranthene 4.0E+02 ug/kg 7.3E-02 7.3E-02 4.8E-10 6.6E-10 3.E-11 5.E-11 8.E-11 -- -- 3.7E-09 5.1E-09 -- -- --
RM 6.5 West Dibenzo(a,h)anthracene 1.7E+02 ug/kg 7.3E+00 7.3E+00 2.0E-10 2.8E-10 1.E-09 2.E-09 3.E-09 -- -- 1.5E-09 2.1E-09 -- -- --
RM 6.5 West Indeno(1,2,3-cd)pyrene 6.2E+02 ug/kg 7.3E-01 7.3E-01 7.3E-10 1.0E-09 5.E-10 7.E-10 1.E-09 -- -- 5.7E-09 7.9E-09 -- -- --
RM 6.5 West Naphthalene 1.1E+02 ug/kg -- -- 1.2E-10 1.7E-10 -- -- -- 2.0E-02 2.0E-02 9.7E-10 1.3E-09 5.E-08 7.E-08 1.E-07
RM 6.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 2.E-08 3.E-08 -- -- -- -- -- -- --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 8.1E+01 ug/kg 1.4E-02 1.4E-02 7.3E-11 1.3E-10 1.E-12 2.E-12 3.E-12 2.0E-02 2.0E-02 5.7E-10 1.0E-09 3.E-08 5.E-08 8.E-08
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 6.4E+01 ug/kg 2.0E+00 2.0E+00 8.1E-11 1.0E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 6.3E-10 8.1E-10 3.E-05 4.E-05 7.E-05
RM 6.5 West Total PCB Congeners 1.9E+05 pg/g NA NA 2.4E-10 3.0E-10 NA NA -- NA NA 1.8E-09 2.4E-09 NA NA --
RM 6.5 West Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 2.0E+00 2.3E-10 2.9E-10 5.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 1.8E-09 2.3E-09 9.E-05 1.E-04 2.E-04
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 2.1E+01 pg/g 1.3E+05 1.3E+05 5.7E-15 3.4E-14 7.E-10 4.E-09 5.E-09 1.0E-09 1.0E-09 4.4E-14 2.7E-13 4.E-05 3.E-04 3.E-04
RM 6.5 West Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 2.3E-15 2.9E-15 3.E-10 4.E-10 7.E-10 1.0E-09 1.0E-09 1.8E-14 2.3E-14 2.E-05 2.E-05 4.E-05
RM 6.5 West Total TEQ -- pg/g -- -- -- -- 1.E-09 5.E-09 6.E-09 -- -- -- -- 6.E-05 3.E-04 4.E-04
RM 6.5 West Pesticides
RM 6.5 West Aldrin 1.7E+00 ug/kg 1.7E+01 1.7E+01 1.6E-12 2.8E-12 3.E-11 5.E-11 8.E-11 3.0E-05 3.0E-05 1.2E-11 2.2E-11 4.E-07 7.E-07 1.E-06
RM 6.5 West Dieldrin 5.4E-01 ug/kg 1.6E+01 1.6E+01 4.9E-13 8.9E-13 8.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 3.8E-12 6.9E-12 8.E-08 1.E-07 2.E-07
RM 6.5 West Total DDT 9.2E+01 ug/kg 3.4E-01 3.4E-01 2.5E-11 1.5E-10 9.E-12 5.E-11 6.E-11 5.0E-04 5.0E-04 1.9E-10 1.2E-09 4.E-07 2.E-06 3.E-06
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-08
RM 6.5 East Metals
RM 6.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.8E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.8E-09 5.3E-08 3.E-05 2.E-04 2.E-04
RM 6.5 East Lead 4.3E+02 mg/kg NL NL 0.0E+00 7.0E-07 NL NL -- NL NL 0.0E+00 5.5E-06 NL NL --
RM 6.5 East Mercury 2.2E+00 mg/kg -- -- 0.0E+00 3.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.8E-08 0.E+00 9.E-05 9.E-05
RM 6.5 East Thallium 4.7E+00 mg/kg -- -- 0.0E+00 7.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.9E-08 0.E+00 9.E-04 9.E-04
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 4.3E+01 ug/kg -- -- 3.9E-11 7.0E-11 -- -- -- 3.0E-04 3.0E-04 3.0E-10 5.4E-10 1.E-06 2.E-06 3.E-06
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene 1.1E+02 ug/kg 7.3E-01 7.3E-01 1.3E-10 1.8E-10 9.E-11 1.E-10 2.E-10 -- -- 1.0E-09 1.4E-09 -- -- --
RM 6.5 East Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 1.0E-10 1.4E-10 7.E-10 1.E-09 2.E-09 -- -- 7.9E-10 1.1E-09 -- -- --
RM 6.5 East Benzo(b)fluoranthene 1.1E+02 ug/kg 7.3E-01 7.3E-01 1.3E-10 1.8E-10 1.E-10 1.E-10 2.E-10 -- -- 1.0E-09 1.4E-09 -- -- --
RM 6.5 East Benzo(k)fluoranthene 6.1E+01 ug/kg 7.3E-02 7.3E-02 7.2E-11 1.0E-10 5.E-12 7.E-12 1.E-11 -- -- 5.6E-10 7.7E-10 -- -- --
RM 6.5 East Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 1.7E-11 2.4E-11 1.E-10 2.E-10 3.E-10 -- -- 1.4E-10 1.9E-10 -- -- --
RM 6.5 East Indeno(1,2,3-cd)pyrene 5.9E+01 ug/kg 7.3E-01 7.3E-01 6.9E-11 9.6E-11 5.E-11 7.E-11 1.E-10 -- -- 5.4E-10 7.4E-10 -- -- --
RM 6.5 East Naphthalene 6.5E+01 ug/kg -- -- 7.6E-11 1.1E-10 -- -- -- 2.0E-02 2.0E-02 5.9E-10 8.2E-10 3.E-08 4.E-08 7.E-08
RM 6.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- -- -- --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 1.4E-02 8.5E-11 1.5E-10 1.E-12 2.E-12 3.E-12 2.0E-02 2.0E-02 6.6E-10 1.2E-09 3.E-08 6.E-08 9.E-08
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 2.0E+02 ug/kg 2.0E+00 2.0E+00 2.6E-10 3.3E-10 5.E-10 7.E-10 1.E-09 2.0E-05 2.0E-05 2.0E-09 2.6E-09 1.E-04 1.E-04 2.E-04
RM 6.5 East Total PCB Congeners 3.9E+05 pg/g NA NA 4.9E-10 6.3E-10 NA NA -- NA NA 3.8E-09 4.9E-09 NA NA --
RM 6.5 East Total PCBs, Adjusted 3.8E+05 pg/g 2.0E+00 2.0E+00 4.8E-10 6.2E-10 1.E-09 1.E-09 2.E-09 2.0E-05 2.0E-05 3.7E-09 4.8E-09 2.E-04 2.E-04 4.E-04
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 2.0E+01 pg/g 1.3E+05 1.3E+05 5.5E-15 3.3E-14 7.E-10 4.E-09 5.E-09 1.0E-09 1.0E-09 4.2E-14 2.6E-13 4.E-05 3.E-04 3.E-04
RM 6.5 East Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 3.8E-15 4.9E-15 5.E-10 6.E-10 1.E-09 1.0E-09 1.0E-09 3.0E-14 3.8E-14 3.E-05 4.E-05 7.E-05
RM 6.5 East Total TEQ -- pg/g -- -- -- -- 1.E-09 5.E-09 6.E-09 -- -- -- -- 7.E-05 3.E-04 4.E-04
RM 6.5 East Pesticides
RM 6.5 East Aldrin 7.6E-02 ug/kg 1.7E+01 1.7E+01 6.9E-14 1.2E-13 1.E-12 2.E-12 3.E-12 3.0E-05 3.0E-05 5.4E-13 9.7E-13 2.E-08 3.E-08 5.E-08
RM 6.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 1.4E-13 2.5E-13 2.E-12 4.E-12 6.E-12 5.0E-05 5.0E-05 1.1E-12 1.9E-12 2.E-08 4.E-08 6.E-08
RM 6.5 East Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 4.1E-12 2.5E-11 1.E-12 8.E-12 1.E-11 5.0E-04 5.0E-04 3.2E-11 1.9E-10 6.E-08 4.E-07 4.E-07
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 7 West Metals
RM 7 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.8E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.8E-09 5.3E-08 3.E-05 2.E-04 2.E-04
RM 7 West Lead 6.9E+01 mg/kg NL NL 0.0E+00 1.1E-07 NL NL -- NL NL 0.0E+00 8.8E-07 NL NL --
RM 7 West Mercury 8.1E-02 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-09 0.E+00 3.E-06 3.E-06
RM 7 West Thallium 3.7E+00 mg/kg -- -- 0.0E+00 6.0E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.7E-08 0.E+00 7.E-04 7.E-04
RM 7 West Butyltins
RM 7 West Tributyltin ion 6.0E+00 ug/kg -- -- 5.4E-12 9.7E-12 -- -- -- 3.0E-04 3.0E-04 4.2E-11 7.6E-11 1.E-07 3.E-07 4.E-07
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene 5.6E+02 ug/kg 7.3E-01 7.3E-01 6.6E-10 9.2E-10 5.E-10 7.E-10 1.E-09 -- -- 5.2E-09 7.2E-09 -- -- --
RM 7 West Benzo(a)pyrene 4.7E+02 ug/kg 7.3E+00 7.3E+00 5.5E-10 7.6E-10 4.E-09 6.E-09 1.E-08 -- -- 4.3E-09 5.9E-09 -- -- --
RM 7 West Benzo(b)fluoranthene 1.1E+03 ug/kg 7.3E-01 7.3E-01 1.3E-09 1.7E-09 9.E-10 1.E-09 2.E-09 -- -- 9.8E-09 1.4E-08 -- -- --
RM 7 West Benzo(k)fluoranthene 3.9E+02 ug/kg 7.3E-02 7.3E-02 4.6E-10 6.4E-10 3.E-11 5.E-11 8.E-11 -- -- 3.6E-09 5.0E-09 -- -- --
RM 7 West Dibenzo(a,h)anthracene 1.3E+02 ug/kg 7.3E+00 7.3E+00 1.5E-10 2.1E-10 1.E-09 2.E-09 3.E-09 -- -- 1.2E-09 1.6E-09 -- -- --
RM 7 West Indeno(1,2,3-cd)pyrene 3.7E+02 ug/kg 7.3E-01 7.3E-01 4.3E-10 6.0E-10 3.E-10 4.E-10 8.E-10 -- -- 3.4E-09 4.7E-09 -- -- --
RM 7 West Naphthalene 8.8E+00 ug/kg -- -- 1.0E-11 1.4E-11 -- -- -- 2.0E-02 2.0E-02 8.1E-11 1.1E-10 4.E-09 6.E-09 1.E-08
RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-09 1.E-08 2.E-08 -- -- -- -- -- -- --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.1E+02 ug/kg 1.4E-02 1.4E-02 1.9E-10 3.4E-10 3.E-12 5.E-12 7.E-12 2.0E-02 2.0E-02 1.5E-09 2.7E-09 7.E-08 1.E-07 2.E-07
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 7.1E+01 ug/kg 2.0E+00 2.0E+00 9.0E-11 1.2E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 7.0E-10 9.0E-10 3.E-05 5.E-05 8.E-05
RM 7 West Total PCB Congeners 2.7E+05 pg/g NA NA 3.5E-10 4.5E-10 NA NA -- NA NA 2.7E-09 3.5E-09 NA NA --
RM 7 West Total PCBs, Adjusted 2.6E+05 pg/g 2.0E+00 2.0E+00 3.3E-10 4.2E-10 7.E-10 8.E-10 2.E-09 2.0E-05 2.0E-05 2.6E-09 3.3E-09 1.E-04 2.E-04 3.E-04
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 1.7E+03 pg/g 1.3E+05 1.3E+05 4.5E-13 2.7E-12 6.E-08 4.E-07 4.E-07 1.0E-09 1.0E-09 3.5E-12 2.1E-11 4.E-03 2.E-02 2.E-02
RM 7 West Total PCB TEQ 7.7E+00 pg/g 1.3E+05 1.3E+05 9.7E-15 1.3E-14 1.E-09 2.E-09 3.E-09 1.0E-09 1.0E-09 7.6E-14 9.7E-14 8.E-05 1.E-04 2.E-04
RM 7 West Total TEQ -- pg/g -- -- -- -- 6.E-08 4.E-07 4.E-07 -- -- -- -- 4.E-03 2.E-02 2.E-02
RM 7 West Pesticides
RM 7 West Aldrin 2.7E+01 ug/kg 1.7E+01 1.7E+01 2.4E-11 4.4E-11 4.E-10 7.E-10 1.E-09 3.0E-05 3.0E-05 1.9E-10 3.4E-10 6.E-06 1.E-05 2.E-05
RM 7 West Dieldrin 1.3E+00 ug/kg 1.6E+01 1.6E+01 1.2E-12 2.1E-12 2.E-11 3.E-11 5.E-11 5.0E-05 5.0E-05 9.0E-12 1.6E-11 2.E-07 3.E-07 5.E-07
RM 7 West Total DDT 2.3E+03 ug/kg 3.4E-01 3.4E-01 6.4E-10 3.8E-09 2.E-10 1.E-09 2.E-09 5.0E-04 5.0E-04 5.0E-09 3.0E-08 1.E-05 6.E-05 7.E-05
RM 7 West Conventionals
RM 7 West Perchlorate 4.9E+04 ug/kg -- -- 0.0E+00 8.0E-08 -- -- -- 7.0E-04 7.0E-04 0.0E+00 6.3E-07 0.E+00 9.E-04 9.E-04
Exposure Point Total 4.E-07
RM 7 East Metals
RM 7 East Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 2.7E-09 1.6E-08 4.E-09 2.E-08 3.E-08 3.0E-04 3.0E-04 2.1E-08 1.3E-07 7.E-05 4.E-04 5.E-04
RM 7 East Lead 3.6E+01 mg/kg NL NL 0.0E+00 5.8E-08 NL NL -- NL NL 0.0E+00 4.5E-07 NL NL --
RM 7 East Mercury 5.8E-02 mg/kg -- -- 0.0E+00 9.4E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.3E-10 0.E+00 2.E-06 2.E-06
RM 7 East Thallium 1.2E+01 mg/kg -- -- 0.0E+00 2.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-07 0.E+00 2.E-03 2.E-03
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7 East Butyltins
RM 7 East Tributyltin ion 2.6E+02 ug/kg -- -- 2.4E-10 4.3E-10 -- -- -- 3.0E-04 3.0E-04 1.9E-09 3.4E-09 6.E-06 1.E-05 2.E-05
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 1.5E-10 2.0E-10 1.E-10 1.E-10 3.E-10 -- -- 1.1E-09 1.6E-09 -- -- --
RM 7 East Benzo(a)pyrene 1.6E+02 ug/kg 7.3E+00 7.3E+00 1.9E-10 2.6E-10 1.E-09 2.E-09 3.E-09 -- -- 1.4E-09 2.0E-09 -- -- --
RM 7 East Benzo(b)fluoranthene 2.1E+02 ug/kg 7.3E-01 7.3E-01 2.5E-10 3.4E-10 2.E-10 3.E-10 4.E-10 -- -- 1.9E-09 2.7E-09 -- -- --
RM 7 East Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 1.3E-10 1.9E-10 1.E-11 1.E-11 2.E-11 -- -- 1.0E-09 1.4E-09 -- -- --
RM 7 East Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 5.0E-11 7.0E-11 4.E-10 5.E-10 9.E-10 -- -- 3.9E-10 5.4E-10 -- -- --
RM 7 East Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 1.2E-10 1.7E-10 9.E-11 1.E-10 2.E-10 -- -- 9.7E-10 1.3E-09 -- -- --
RM 7 East Naphthalene 2.2E+01 ug/kg -- -- 2.6E-11 3.6E-11 -- -- -- 2.0E-02 2.0E-02 2.0E-10 2.8E-10 1.E-08 1.E-08 2.E-08
RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 3.0E+02 ug/kg 1.4E-02 1.4E-02 2.7E-10 5.0E-10 4.E-12 7.E-12 1.E-11 2.0E-02 2.0E-02 2.1E-09 3.9E-09 1.E-07 2.E-07 3.E-07
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 4.2E+01 ug/kg 2.0E+00 2.0E+00 5.3E-11 6.9E-11 1.E-10 1.E-10 2.E-10 2.0E-05 2.0E-05 4.1E-10 5.3E-10 2.E-05 3.E-05 5.E-05
RM 7 East Total PCB Congeners 2.1E+04 pg/g NA NA 2.6E-11 3.4E-11 NA NA -- NA NA 2.0E-10 2.6E-10 NA NA --
RM 7 East Total PCBs, Adjusted 2.0E+04 pg/g 2.0E+00 2.0E+00 2.5E-11 3.2E-11 5.E-11 6.E-11 1.E-10 2.0E-05 2.0E-05 1.9E-10 2.5E-10 1.E-05 1.E-05 2.E-05
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 4.5E-15 2.7E-14 6.E-10 4.E-09 4.E-09 1.0E-09 1.0E-09 3.5E-14 2.1E-13 4.E-05 2.E-04 2.E-04
RM 7 East Total PCB TEQ 5.5E-01 pg/g 1.3E+05 1.3E+05 7.0E-16 9.0E-16 9.E-11 1.E-10 2.E-10 1.0E-09 1.0E-09 5.4E-15 7.0E-15 5.E-06 7.E-06 1.E-05
RM 7 East Total TEQ -- pg/g -- -- -- -- 7.E-10 4.E-09 4.E-09 -- -- -- -- 4.E-05 2.E-04 3.E-04
RM 7 East Pesticides
RM 7 East Aldrin 1.3E-01 ug/kg 1.7E+01 1.7E+01 1.2E-13 2.2E-13 2.E-12 4.E-12 6.E-12 3.0E-05 3.0E-05 9.4E-13 1.7E-12 3.E-08 6.E-08 9.E-08
RM 7 East Dieldrin 8.2E-02 ug/kg 1.6E+01 1.6E+01 7.4E-14 1.3E-13 1.E-12 2.E-12 3.E-12 5.0E-05 5.0E-05 5.8E-13 1.0E-12 1.E-08 2.E-08 3.E-08
RM 7 East Total DDT 3.6E+00 ug/kg 3.4E-01 3.4E-01 9.7E-13 5.8E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 7.5E-12 4.5E-11 2.E-08 9.E-08 1.E-07
RM 7 East Conventionals
RM 7 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
RM 7.5 West Metals
RM 7.5 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 8.8E-10 5.3E-09 1.E-09 8.E-09 9.E-09 3.0E-04 3.0E-04 6.8E-09 4.1E-08 2.E-05 1.E-04 2.E-04
RM 7.5 West Lead 1.7E+01 mg/kg NL NL 0.0E+00 2.7E-08 NL NL -- NL NL 0.0E+00 2.1E-07 NL NL --
RM 7.5 West Mercury 7.7E-02 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.8E-10 0.E+00 3.E-06 3.E-06
RM 7.5 West Thallium 6.0E+00 mg/kg -- -- 0.0E+00 9.9E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.7E-08 0.E+00 1.E-03 1.E-03
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 5.4E+00 ug/kg -- -- 4.9E-12 8.8E-12 -- -- -- 3.0E-04 3.0E-04 3.8E-11 6.9E-11 1.E-07 2.E-07 4.E-07
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 1.7E-10 2.4E-10 1.E-10 2.E-10 3.E-10 -- -- 1.4E-09 1.9E-09 -- -- --
RM 7.5 West Benzo(a)pyrene 1.3E+02 ug/kg 7.3E+00 7.3E+00 1.5E-10 2.1E-10 1.E-09 2.E-09 3.E-09 -- -- 1.2E-09 1.6E-09 -- -- --
RM 7.5 West Benzo(b)fluoranthene 1.7E+02 ug/kg 7.3E-01 7.3E-01 2.0E-10 2.8E-10 1.E-10 2.E-10 3.E-10 -- -- 1.6E-09 2.2E-09 -- -- --
RM 7.5 West Benzo(k)fluoranthene 6.1E+01 ug/kg 7.3E-02 7.3E-02 7.2E-11 9.9E-11 5.E-12 7.E-12 1.E-11 -- -- 5.6E-10 7.7E-10 -- -- --
RM 7.5 West Dibenzo(a,h)anthracene 2.0E+01 ug/kg 7.3E+00 7.3E+00 2.3E-11 3.2E-11 2.E-10 2.E-10 4.E-10 -- -- 1.8E-10 2.5E-10 -- -- --
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 West Indeno(1,2,3-cd)pyrene 8.4E+01 ug/kg 7.3E-01 7.3E-01 9.9E-11 1.4E-10 7.E-11 1.E-10 2.E-10 -- -- 7.7E-10 1.1E-09 -- -- --
RM 7.5 West Naphthalene 2.5E+01 ug/kg -- -- 2.9E-11 4.1E-11 -- -- -- 2.0E-02 2.0E-02 2.3E-10 3.2E-10 1.E-08 2.E-08 3.E-08
RM 7.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 2.E-09 4.E-09 -- -- -- -- -- -- --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 1.3E-10 2.3E-10 2.E-12 3.E-12 5.E-12 2.0E-02 2.0E-02 1.0E-09 1.8E-09 5.E-08 9.E-08 1.E-07
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 8.6E+01 ug/kg 2.0E+00 2.0E+00 1.1E-10 1.4E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 8.5E-10 1.1E-09 4.E-05 5.E-05 1.E-04
RM 7.5 West Total PCB Congeners 2.6E+04 pg/g NA NA 3.2E-11 4.2E-11 NA NA -- NA NA 2.5E-10 3.2E-10 NA NA --
RM 7.5 West Total PCBs, Adjusted 2.4E+04 pg/g 2.0E+00 2.0E+00 3.1E-11 4.0E-11 6.E-11 8.E-11 1.E-10 2.0E-05 2.0E-05 2.4E-10 3.1E-10 1.E-05 2.E-05 3.E-05
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 9.3E-01 pg/g 1.3E+05 1.3E+05 2.5E-16 1.5E-15 3.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 2.0E-15 1.2E-14 2.E-06 1.E-05 1.E-05
RM 7.5 West Total PCB TEQ 6.6E-01 pg/g 1.3E+05 1.3E+05 8.4E-16 1.1E-15 1.E-10 1.E-10 3.E-10 1.0E-09 1.0E-09 6.6E-15 8.5E-15 7.E-06 8.E-06 2.E-05
RM 7.5 West Total TEQ -- pg/g -- -- -- -- 1.E-10 3.E-10 5.E-10 -- -- -- -- 9.E-06 2.E-05 3.E-05
RM 7.5 West Pesticides
RM 7.5 West Aldrin 1.8E-01 ug/kg 1.7E+01 1.7E+01 1.7E-13 3.0E-13 3.E-12 5.E-12 8.E-12 3.0E-05 3.0E-05 1.3E-12 2.3E-12 4.E-08 8.E-08 1.E-07
RM 7.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 1.6E-13 2.9E-13 3.E-12 5.E-12 7.E-12 5.0E-05 5.0E-05 1.3E-12 2.3E-12 3.E-08 5.E-08 7.E-08
RM 7.5 West Total DDT 2.1E+01 ug/kg 3.4E-01 3.4E-01 5.7E-12 3.4E-11 2.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 4.4E-11 2.7E-10 9.E-08 5.E-07 6.E-07
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 7.5 East Metals
RM 7.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 8.9E-10 5.4E-09 1.E-09 8.E-09 9.E-09 3.0E-04 3.0E-04 6.9E-09 4.2E-08 2.E-05 1.E-04 2.E-04
RM 7.5 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 2.1E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 7.5 East Mercury 7.6E-02 mg/kg -- -- 0.0E+00 1.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.7E-10 0.E+00 3.E-06 3.E-06
RM 7.5 East Thallium 8.6E+00 mg/kg -- -- 0.0E+00 1.4E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-07 0.E+00 2.E-03 2.E-03
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 1.6E+02 ug/kg -- -- 1.5E-10 2.6E-10 -- -- -- 3.0E-04 3.0E-04 1.1E-09 2.1E-09 4.E-06 7.E-06 1.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 3.0E-11 4.2E-11 2.E-11 3.E-11 5.E-11 -- -- 2.3E-10 3.2E-10 -- -- --
RM 7.5 East Benzo(a)pyrene 2.6E+01 ug/kg 7.3E+00 7.3E+00 3.0E-11 4.2E-11 2.E-10 3.E-10 5.E-10 -- -- 2.4E-10 3.3E-10 -- -- --
RM 7.5 East Benzo(b)fluoranthene 3.2E+01 ug/kg 7.3E-01 7.3E-01 3.8E-11 5.3E-11 3.E-11 4.E-11 7.E-11 -- -- 3.0E-10 4.1E-10 -- -- --
RM 7.5 East Benzo(k)fluoranthene 2.0E+01 ug/kg 7.3E-02 7.3E-02 2.3E-11 3.3E-11 2.E-12 2.E-12 4.E-12 -- -- 1.8E-10 2.5E-10 -- -- --
RM 7.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 1.1E-11 1.5E-11 8.E-11 1.E-10 2.E-10 -- -- 8.4E-11 1.2E-10 -- -- --
RM 7.5 East Indeno(1,2,3-cd)pyrene 1.8E+01 ug/kg 7.3E-01 7.3E-01 2.1E-11 2.9E-11 2.E-11 2.E-11 4.E-11 -- -- 1.6E-10 2.3E-10 -- -- --
RM 7.5 East Naphthalene 6.1E+00 ug/kg -- -- 7.2E-12 1.0E-11 -- -- -- 2.0E-02 2.0E-02 5.6E-11 7.7E-11 3.E-09 4.E-09 7.E-09
RM 7.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-10 5.E-10 9.E-10 -- -- -- -- -- -- --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 6.1E+02 ug/kg 1.4E-02 1.4E-02 5.5E-10 1.0E-09 8.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 4.3E-09 7.8E-09 2.E-07 4.E-07 6.E-07
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 4.0E-11 5.2E-11 8.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 3.1E-10 4.0E-10 2.E-05 2.E-05 4.E-05
RM 7.5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 7.5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 7.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 1.3E-13 2.4E-13 2.E-12 4.E-12 6.E-12 5.0E-05 5.0E-05 1.0E-12 1.9E-12 2.E-08 4.E-08 6.E-08
RM 7.5 East Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 2.9E-13 1.7E-12 1.E-13 6.E-13 7.E-13 5.0E-04 5.0E-04 2.2E-12 1.3E-11 4.E-09 3.E-08 3.E-08
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 8 West Metals
RM 8 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.8E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.8E-09 5.3E-08 3.E-05 2.E-04 2.E-04
RM 8 West Lead 5.0E+01 mg/kg NL NL 0.0E+00 8.1E-08 NL NL -- NL NL 0.0E+00 6.3E-07 NL NL --
RM 8 West Mercury 1.7E-01 mg/kg -- -- 0.0E+00 2.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.1E-09 0.E+00 7.E-06 7.E-06
RM 8 West Thallium 6.2E+00 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.9E-08 0.E+00 1.E-03 1.E-03
RM 8 West Butyltins
RM 8 West Tributyltin ion 1.3E+01 ug/kg -- -- 1.2E-11 2.2E-11 -- -- -- 3.0E-04 3.0E-04 9.4E-11 1.7E-10 3.E-07 6.E-07 9.E-07
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 2.1E-10 2.9E-10 2.E-10 2.E-10 4.E-10 -- -- 1.6E-09 2.3E-09 -- -- --
RM 8 West Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 2.0E-10 2.7E-10 1.E-09 2.E-09 3.E-09 -- -- 1.5E-09 2.1E-09 -- -- --
RM 8 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 2.7E-10 3.7E-10 2.E-10 3.E-10 5.E-10 -- -- 2.1E-09 2.9E-09 -- -- --
RM 8 West Benzo(k)fluoranthene 5.0E+01 ug/kg 7.3E-02 7.3E-02 5.9E-11 8.2E-11 4.E-12 6.E-12 1.E-11 -- -- 4.6E-10 6.4E-10 -- -- --
RM 8 West Dibenzo(a,h)anthracene 3.1E+01 ug/kg 7.3E+00 7.3E+00 3.6E-11 5.0E-11 3.E-10 4.E-10 6.E-10 -- -- 2.8E-10 3.9E-10 -- -- --
RM 8 West Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 1.3E-10 1.8E-10 1.E-10 1.E-10 2.E-10 -- -- 1.0E-09 1.4E-09 -- -- --
RM 8 West Naphthalene 5.1E+01 ug/kg -- -- 6.0E-11 8.4E-11 -- -- -- 2.0E-02 2.0E-02 4.7E-10 6.5E-10 2.E-08 3.E-08 6.E-08
RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 6.0E+02 ug/kg 1.4E-02 1.4E-02 5.5E-10 9.9E-10 8.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 4.2E-09 7.7E-09 2.E-07 4.E-07 6.E-07
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 1.2E+02 ug/kg 2.0E+00 2.0E+00 1.5E-10 1.9E-10 3.E-10 4.E-10 7.E-10 2.0E-05 2.0E-05 1.2E-09 1.5E-09 6.E-05 8.E-05 1.E-04
RM 8 West Total PCB Congeners 8.3E+04 pg/g NA NA 1.0E-10 1.4E-10 NA NA -- NA NA 8.2E-10 1.1E-09 NA NA --
RM 8 West Total PCBs, Adjusted 7.6E+04 pg/g 2.0E+00 2.0E+00 9.6E-11 1.2E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 7.5E-10 9.6E-10 4.E-05 5.E-05 9.E-05
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 2.6E-01 pg/g 1.3E+05 1.3E+05 7.2E-17 4.3E-16 9.E-12 6.E-11 7.E-11 1.0E-09 1.0E-09 5.6E-16 3.3E-15 6.E-07 3.E-06 4.E-06
RM 8 West Total PCB TEQ 3.6E+00 pg/g 1.3E+05 1.3E+05 4.5E-15 5.8E-15 6.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 3.5E-14 4.5E-14 4.E-05 5.E-05 8.E-05
RM 8 West Total TEQ -- pg/g -- -- -- -- 6.E-10 8.E-10 1.E-09 -- -- -- -- 4.E-05 5.E-05 8.E-05
RM 8 West Pesticides
RM 8 West Aldrin 4.0E-02 ug/kg 1.7E+01 1.7E+01 3.7E-14 6.6E-14 6.E-13 1.E-12 2.E-12 3.0E-05 3.0E-05 2.8E-13 5.1E-13 9.E-09 2.E-08 3.E-08
RM 8 West Dieldrin 2.0E+00 ug/kg 1.6E+01 1.6E+01 1.8E-12 3.3E-12 3.E-11 5.E-11 8.E-11 5.0E-05 5.0E-05 1.4E-11 2.5E-11 3.E-07 5.E-07 8.E-07
RM 8 West Total DDT 6.5E+00 ug/kg 3.4E-01 3.4E-01 1.8E-12 1.1E-11 6.E-13 4.E-12 4.E-12 5.0E-04 5.0E-04 1.4E-11 8.3E-11 3.E-08 2.E-07 2.E-07
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 West Conventionals
RM 8 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 8 East Metals
RM 8 East Arsenic 6.2E+00 mg/kg 1.5E+00 1.5E+00 1.7E-09 1.0E-08 3.E-09 2.E-08 2.E-08 3.0E-04 3.0E-04 1.3E-08 7.8E-08 4.E-05 3.E-04 3.E-04
RM 8 East Lead 2.8E+01 mg/kg NL NL 0.0E+00 4.6E-08 NL NL -- NL NL 0.0E+00 3.5E-07 NL NL --
RM 8 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-09 0.E+00 5.E-06 5.E-06
RM 8 East Thallium 9.2E+00 mg/kg -- -- 0.0E+00 1.5E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-07 0.E+00 2.E-03 2.E-03
RM 8 East Butyltins
RM 8 East Tributyltin ion 2.4E+03 ug/kg -- -- 2.2E-09 3.9E-09 -- -- -- 3.0E-04 3.0E-04 1.7E-08 3.0E-08 6.E-05 1.E-04 2.E-04
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene 1.7E+02 ug/kg 7.3E-01 7.3E-01 2.0E-10 2.7E-10 1.E-10 2.E-10 3.E-10 -- -- 1.5E-09 2.1E-09 -- -- --
RM 8 East Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 2.1E-10 2.9E-10 2.E-09 2.E-09 4.E-09 -- -- 1.6E-09 2.2E-09 -- -- --
RM 8 East Benzo(b)fluoranthene 2.0E+02 ug/kg 7.3E-01 7.3E-01 2.3E-10 3.2E-10 2.E-10 2.E-10 4.E-10 -- -- 1.8E-09 2.5E-09 -- -- --
RM 8 East Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 1.5E-10 2.1E-10 1.E-11 2.E-11 3.E-11 -- -- 1.2E-09 1.6E-09 -- -- --
RM 8 East Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 3.0E-11 4.2E-11 2.E-10 3.E-10 5.E-10 -- -- 2.4E-10 3.3E-10 -- -- --
RM 8 East Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 1.4E-10 2.0E-10 1.E-10 1.E-10 3.E-10 -- -- 1.1E-09 1.6E-09 -- -- --
RM 8 East Naphthalene 1.6E+01 ug/kg -- -- 1.9E-11 2.7E-11 -- -- -- 2.0E-02 2.0E-02 1.5E-10 2.1E-10 7.E-09 1.E-08 2.E-08
RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 7.7E+02 ug/kg 1.4E-02 1.4E-02 7.0E-10 1.3E-09 1.E-11 2.E-11 3.E-11 2.0E-02 2.0E-02 5.5E-09 9.9E-09 3.E-07 5.E-07 8.E-07
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 1.7E+02 ug/kg 2.0E+00 2.0E+00 2.2E-10 2.8E-10 4.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 1.7E-09 2.2E-09 8.E-05 1.E-04 2.E-04
RM 8 East Total PCB Congeners 2.4E+05 pg/g NA NA 3.0E-10 3.8E-10 NA NA -- NA NA 2.3E-09 3.0E-09 NA NA --
RM 8 East Total PCBs, Adjusted 2.2E+05 pg/g 2.0E+00 2.0E+00 2.8E-10 3.6E-10 6.E-10 7.E-10 1.E-09 2.0E-05 2.0E-05 2.1E-09 2.8E-09 1.E-04 1.E-04 2.E-04
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 9.3E-01 pg/g 1.3E+05 1.3E+05 2.5E-16 1.5E-15 3.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 2.0E-15 1.2E-14 2.E-06 1.E-05 1.E-05
RM 8 East Total PCB TEQ 5.8E+00 pg/g 1.3E+05 1.3E+05 7.4E-15 9.5E-15 1.E-09 1.E-09 2.E-09 1.0E-09 1.0E-09 5.8E-14 7.4E-14 6.E-05 7.E-05 1.E-04
RM 8 East Total TEQ -- pg/g -- -- -- -- 1.E-09 1.E-09 2.E-09 -- -- -- -- 6.E-05 9.E-05 1.E-04
RM 8 East Pesticides
RM 8 East Aldrin 1.1E-01 ug/kg 1.7E+01 1.7E+01 1.0E-13 1.9E-13 2.E-12 3.E-12 5.E-12 3.0E-05 3.0E-05 8.0E-13 1.5E-12 3.E-08 5.E-08 8.E-08
RM 8 East Dieldrin 7.9E-01 ug/kg 1.6E+01 1.6E+01 7.1E-13 1.3E-12 1.E-11 2.E-11 3.E-11 5.0E-05 5.0E-05 5.5E-12 1.0E-11 1.E-07 2.E-07 3.E-07
RM 8 East Total DDT 1.1E+01 ug/kg 3.4E-01 3.4E-01 2.9E-12 1.7E-11 1.E-12 6.E-12 7.E-12 5.0E-04 5.0E-04 2.2E-11 1.4E-10 4.E-08 3.E-07 3.E-07
RM 8 East Conventionals
RM 8 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 8 SIL Metals
RM 8 SIL Arsenic 5.4E+00 mg/kg 1.5E+00 1.5E+00 1.5E-09 8.8E-09 2.E-09 1.E-08 2.E-08 3.0E-04 3.0E-04 1.1E-08 6.8E-08 4.E-05 2.E-04 3.E-04
RM 8 SIL Lead 4.6E+01 mg/kg NL NL 0.0E+00 7.5E-08 NL NL -- NL NL 0.0E+00 5.8E-07 NL NL --
RM 8 SIL Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-09 0.E+00 5.E-06 5.E-06
RM 8 SIL Thallium 6.4E+00 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.1E-08 0.E+00 1.E-03 1.E-03
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 2.2E+03 ug/kg -- -- 2.0E-09 3.6E-09 -- -- -- 3.0E-04 3.0E-04 1.6E-08 2.8E-08 5.E-05 9.E-05 1.E-04
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene 2.4E+02 ug/kg 7.3E-01 7.3E-01 2.8E-10 3.9E-10 2.E-10 3.E-10 5.E-10 -- -- 2.2E-09 3.0E-09 -- -- --
RM 8 SIL Benzo(a)pyrene 2.0E+02 ug/kg 7.3E+00 7.3E+00 2.3E-10 3.2E-10 2.E-09 2.E-09 4.E-09 -- -- 1.8E-09 2.5E-09 -- -- --
RM 8 SIL Benzo(b)fluoranthene 3.8E+02 ug/kg 7.3E-01 7.3E-01 4.5E-10 6.2E-10 3.E-10 5.E-10 8.E-10 -- -- 3.5E-09 4.8E-09 -- -- --
RM 8 SIL Benzo(k)fluoranthene 2.1E+02 ug/kg 7.3E-02 7.3E-02 2.4E-10 3.4E-10 2.E-11 2.E-11 4.E-11 -- -- 1.9E-09 2.6E-09 -- -- --
RM 8 SIL Dibenzo(a,h)anthracene 3.6E+01 ug/kg 7.3E+00 7.3E+00 4.2E-11 5.8E-11 3.E-10 4.E-10 7.E-10 -- -- 3.3E-10 4.5E-10 -- -- --
RM 8 SIL Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 1.5E-10 2.0E-10 1.E-10 1.E-10 3.E-10 -- -- 1.1E-09 1.6E-09 -- -- --
RM 8 SIL Naphthalene 2.5E+01 ug/kg -- -- 3.0E-11 4.1E-11 -- -- -- 2.0E-02 2.0E-02 2.3E-10 3.2E-10 1.E-08 2.E-08 3.E-08
RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 4.E-09 6.E-09 -- -- -- -- -- -- --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 8.1E+03 ug/kg 1.4E-02 1.4E-02 7.3E-09 1.3E-08 1.E-10 2.E-10 3.E-10 2.0E-02 2.0E-02 5.7E-08 1.0E-07 3.E-06 5.E-06 8.E-06
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 2.8E+02 ug/kg 2.0E+00 2.0E+00 3.6E-10 4.6E-10 7.E-10 9.E-10 2.E-09 2.0E-05 2.0E-05 2.8E-09 3.6E-09 1.E-04 2.E-04 3.E-04
RM 8 SIL Total PCB Congeners 1.0E+06 pg/g NA NA 1.3E-09 1.7E-09 NA NA -- NA NA 1.0E-08 1.3E-08 NA NA --
RM 8 SIL Total PCBs, Adjusted 1.0E+06 pg/g 2.0E+00 2.0E+00 1.3E-09 1.6E-09 3.E-09 3.E-09 6.E-09 2.0E-05 2.0E-05 9.9E-09 1.3E-08 5.E-04 6.E-04 1.E-03
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 6.3E+00 pg/g 1.3E+05 1.3E+05 1.7E-15 1.0E-14 2.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 1.3E-14 8.0E-14 1.E-05 8.E-05 9.E-05
RM 8 SIL Total PCB TEQ 1.2E+01 pg/g 1.3E+05 1.3E+05 1.5E-14 2.0E-14 2.E-09 3.E-09 5.E-09 1.0E-09 1.0E-09 1.2E-13 1.5E-13 1.E-04 2.E-04 3.E-04
RM 8 SIL Total TEQ -- pg/g -- -- -- -- 2.E-09 4.E-09 6.E-09 -- -- -- -- 1.E-04 2.E-04 4.E-04
RM 8 SIL Pesticides
RM 8 SIL Aldrin 6.2E-01 ug/kg 1.7E+01 1.7E+01 5.6E-13 1.0E-12 9.E-12 2.E-11 3.E-11 3.0E-05 3.0E-05 4.3E-12 7.8E-12 1.E-07 3.E-07 4.E-07
RM 8 SIL Dieldrin 1.4E+00 ug/kg 1.6E+01 1.6E+01 1.3E-12 2.3E-12 2.E-11 4.E-11 6.E-11 5.0E-05 5.0E-05 9.8E-12 1.8E-11 2.E-07 4.E-07 5.E-07
RM 8 SIL Total DDT 5.2E+00 ug/kg 3.4E-01 3.4E-01 1.4E-12 8.6E-12 5.E-13 3.E-12 3.E-12 5.0E-04 5.0E-04 1.1E-11 6.7E-11 2.E-08 1.E-07 2.E-07
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 8.5 West Metals
RM 8.5 West Arsenic 6.7E+00 mg/kg 1.5E+00 1.5E+00 1.8E-09 1.1E-08 3.E-09 2.E-08 2.E-08 3.0E-04 3.0E-04 1.4E-08 8.5E-08 5.E-05 3.E-04 3.E-04
RM 8.5 West Lead 1.1E+02 mg/kg NL NL 0.0E+00 1.8E-07 NL NL -- NL NL 0.0E+00 1.4E-06 NL NL --
RM 8.5 West Mercury 2.0E-01 mg/kg -- -- 0.0E+00 3.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.6E-09 0.E+00 9.E-06 9.E-06
RM 8.5 West Thallium 3.4E+00 mg/kg -- -- 0.0E+00 5.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.3E-08 0.E+00 7.E-04 7.E-04
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 1.3E+01 ug/kg -- -- 1.1E-11 2.1E-11 -- -- -- 3.0E-04 3.0E-04 8.9E-11 1.6E-10 3.E-07 5.E-07 8.E-07
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene 9.4E+01 ug/kg 7.3E-01 7.3E-01 1.1E-10 1.5E-10 8.E-11 1.E-10 2.E-10 -- -- 8.6E-10 1.2E-09 -- -- --
RM 8.5 West Benzo(a)pyrene 9.1E+01 ug/kg 7.3E+00 7.3E+00 1.1E-10 1.5E-10 8.E-10 1.E-09 2.E-09 -- -- 8.3E-10 1.2E-09 -- -- --
RM 8.5 West Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 1.5E-10 2.1E-10 1.E-10 2.E-10 3.E-10 -- -- 1.2E-09 1.7E-09 -- -- --
RM 8.5 West Benzo(k)fluoranthene 5.5E+01 ug/kg 7.3E-02 7.3E-02 6.5E-11 9.1E-11 5.E-12 7.E-12 1.E-11 -- -- 5.1E-10 7.1E-10 -- -- --
RM 8.5 West Dibenzo(a,h)anthracene 1.1E+01 ug/kg 7.3E+00 7.3E+00 1.3E-11 1.9E-11 1.E-10 1.E-10 2.E-10 -- -- 1.0E-10 1.5E-10 -- -- --
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 West Indeno(1,2,3-cd)pyrene 5.2E+01 ug/kg 7.3E-01 7.3E-01 6.1E-11 8.5E-11 4.E-11 6.E-11 1.E-10 -- -- 4.8E-10 6.6E-10 -- -- --
RM 8.5 West Naphthalene 2.4E+01 ug/kg -- -- 2.9E-11 4.0E-11 -- -- -- 2.0E-02 2.0E-02 2.2E-10 3.1E-10 1.E-08 2.E-08 3.E-08
RM 8.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- -- -- --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 6.3E+02 ug/kg 1.4E-02 1.4E-02 5.7E-10 1.0E-09 8.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 4.4E-09 8.0E-09 2.E-07 4.E-07 6.E-07
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 1.4E+03 ug/kg 2.0E+00 2.0E+00 1.8E-09 2.3E-09 4.E-09 5.E-09 8.E-09 2.0E-05 2.0E-05 1.4E-08 1.8E-08 7.E-04 9.E-04 2.E-03
RM 8.5 West Total PCB Congeners 4.7E+06 pg/g NA NA 5.9E-09 7.7E-09 NA NA -- NA NA 4.6E-08 6.0E-08 NA NA --
RM 8.5 West Total PCBs, Adjusted 4.5E+06 pg/g 2.0E+00 2.0E+00 5.8E-09 7.4E-09 1.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 4.5E-08 5.8E-08 2.E-03 3.E-03 5.E-03
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 5.0E+00 pg/g 1.3E+05 1.3E+05 1.4E-15 8.2E-15 2.E-10 1.E-09 1.E-09 1.0E-09 1.0E-09 1.1E-14 6.4E-14 1.E-05 6.E-05 7.E-05
RM 8.5 West Total PCB TEQ 3.3E+01 pg/g 1.3E+05 1.3E+05 4.2E-14 5.4E-14 5.E-09 7.E-09 1.E-08 1.0E-09 1.0E-09 3.3E-13 4.2E-13 3.E-04 4.E-04 7.E-04
RM 8.5 West Total TEQ -- pg/g -- -- -- -- 6.E-09 8.E-09 1.E-08 -- -- -- -- 3.E-04 5.E-04 8.E-04
RM 8.5 West Pesticides
RM 8.5 West Aldrin 1.1E+01 ug/kg 1.7E+01 1.7E+01 9.7E-12 1.7E-11 2.E-10 3.E-10 5.E-10 3.0E-05 3.0E-05 7.5E-11 1.4E-10 3.E-06 5.E-06 7.E-06
RM 8.5 West Dieldrin 1.5E+01 ug/kg 1.6E+01 1.6E+01 1.3E-11 2.4E-11 2.E-10 4.E-10 6.E-10 5.0E-05 5.0E-05 1.0E-10 1.9E-10 2.E-06 4.E-06 6.E-06
RM 8.5 West Total DDT 6.0E+00 ug/kg 3.4E-01 3.4E-01 1.6E-12 9.9E-12 6.E-13 3.E-12 4.E-12 5.0E-04 5.0E-04 1.3E-11 7.7E-11 3.E-08 2.E-07 2.E-07
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
RM 8.5 East Metals
RM 8.5 East Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 1.3E-09 7.7E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 9.9E-09 6.0E-08 3.E-05 2.E-04 2.E-04
RM 8.5 East Lead 2.1E+01 mg/kg NL NL 0.0E+00 3.4E-08 NL NL -- NL NL 0.0E+00 2.6E-07 NL NL --
RM 8.5 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 2.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 8.5 East Thallium 3.8E+00 mg/kg -- -- 0.0E+00 6.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.8E-08 0.E+00 7.E-04 7.E-04
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 2.3E+01 ug/kg -- -- 2.1E-11 3.8E-11 -- -- -- 3.0E-04 3.0E-04 1.6E-10 3.0E-10 5.E-07 1.E-06 2.E-06
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene 4.1E+01 ug/kg 7.3E-01 7.3E-01 4.9E-11 6.8E-11 4.E-11 5.E-11 9.E-11 -- -- 3.8E-10 5.3E-10 -- -- --
RM 8.5 East Benzo(a)pyrene 4.6E+01 ug/kg 7.3E+00 7.3E+00 5.4E-11 7.5E-11 4.E-10 6.E-10 9.E-10 -- -- 4.2E-10 5.9E-10 -- -- --
RM 8.5 East Benzo(b)fluoranthene 7.1E+01 ug/kg 7.3E-01 7.3E-01 8.3E-11 1.2E-10 6.E-11 8.E-11 1.E-10 -- -- 6.5E-10 9.0E-10 -- -- --
RM 8.5 East Benzo(k)fluoranthene 3.6E+01 ug/kg 7.3E-02 7.3E-02 4.2E-11 5.8E-11 3.E-12 4.E-12 7.E-12 -- -- 3.3E-10 4.5E-10 -- -- --
RM 8.5 East Dibenzo(a,h)anthracene 8.3E+00 ug/kg 7.3E+00 7.3E+00 9.8E-12 1.4E-11 7.E-11 1.E-10 2.E-10 -- -- 7.6E-11 1.1E-10 -- -- --
RM 8.5 East Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 4.6E-11 6.4E-11 3.E-11 5.E-11 8.E-11 -- -- 3.6E-10 5.0E-10 -- -- --
RM 8.5 East Naphthalene 2.0E+01 ug/kg -- -- 2.3E-11 3.2E-11 -- -- -- 2.0E-02 2.0E-02 1.8E-10 2.5E-10 9.E-09 1.E-08 2.E-08
RM 8.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-10 8.E-10 1.E-09 -- -- -- -- -- -- --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 4.5E+02 ug/kg 1.4E-02 1.4E-02 4.1E-10 7.4E-10 6.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 3.2E-09 5.7E-09 2.E-07 3.E-07 4.E-07
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 4.6E+01 ug/kg 2.0E+00 2.0E+00 5.9E-11 7.6E-11 1.E-10 2.E-10 3.E-10 2.0E-05 2.0E-05 4.6E-10 5.9E-10 2.E-05 3.E-05 5.E-05
RM 8.5 East Total PCB Congeners 2.9E+04 pg/g NA NA 3.7E-11 4.8E-11 NA NA -- NA NA 2.9E-10 3.7E-10 NA NA --
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 3.6E-11 4.6E-11 7.E-11 9.E-11 2.E-10 2.0E-05 2.0E-05 2.8E-10 3.6E-10 1.E-05 2.E-05 3.E-05
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 1.7E-16 1.0E-15 2.E-11 1.E-10 2.E-10 1.0E-09 1.0E-09 1.3E-15 8.0E-15 1.E-06 8.E-06 9.E-06
RM 8.5 East Total PCB TEQ 4.2E-01 pg/g 1.3E+05 1.3E+05 5.4E-16 6.9E-16 7.E-11 9.E-11 2.E-10 1.0E-09 1.0E-09 4.2E-15 5.4E-15 4.E-06 5.E-06 1.E-05
RM 8.5 East Total TEQ -- pg/g -- -- -- -- 9.E-11 2.E-10 3.E-10 -- -- -- -- 6.E-06 1.E-05 2.E-05
RM 8.5 East Pesticides
RM 8.5 East Aldrin 3.2E-02 ug/kg 1.7E+01 1.7E+01 2.9E-14 5.2E-14 5.E-13 9.E-13 1.E-12 3.0E-05 3.0E-05 2.3E-13 4.1E-13 8.E-09 1.E-08 2.E-08
RM 8.5 East Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 1.2E-13 2.2E-13 2.E-12 4.E-12 5.E-12 5.0E-05 5.0E-05 9.5E-13 1.7E-12 2.E-08 3.E-08 5.E-08
RM 8.5 East Total DDT 1.5E+00 ug/kg 3.4E-01 3.4E-01 4.1E-13 2.5E-12 1.E-13 8.E-13 1.E-12 5.0E-04 5.0E-04 3.2E-12 1.9E-11 6.E-09 4.E-08 4.E-08
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 9 West Metals
RM 9 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.8E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.8E-09 5.3E-08 3.E-05 2.E-04 2.E-04
RM 9 West Lead 4.2E+01 mg/kg NL NL 0.0E+00 6.9E-08 NL NL -- NL NL 0.0E+00 5.3E-07 NL NL --
RM 9 West Mercury 1.2E-01 mg/kg -- -- 0.0E+00 2.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 9 West Thallium 6.4E+00 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.2E-08 0.E+00 1.E-03 1.E-03
RM 9 West Butyltins
RM 9 West Tributyltin ion 9.9E+00 ug/kg -- -- 8.9E-12 1.6E-11 -- -- -- 3.0E-04 3.0E-04 7.0E-11 1.3E-10 2.E-07 4.E-07 7.E-07
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 1.8E-10 2.5E-10 1.E-10 2.E-10 3.E-10 -- -- 1.4E-09 2.0E-09 -- -- --
RM 9 West Benzo(a)pyrene 1.0E+02 ug/kg 7.3E+00 7.3E+00 1.2E-10 1.7E-10 9.E-10 1.E-09 2.E-09 -- -- 9.4E-10 1.3E-09 -- -- --
RM 9 West Benzo(b)fluoranthene 1.6E+02 ug/kg 7.3E-01 7.3E-01 1.9E-10 2.6E-10 1.E-10 2.E-10 3.E-10 -- -- 1.5E-09 2.0E-09 -- -- --
RM 9 West Benzo(k)fluoranthene 6.2E+01 ug/kg 7.3E-02 7.3E-02 7.3E-11 1.0E-10 5.E-12 7.E-12 1.E-11 -- -- 5.6E-10 7.8E-10 -- -- --
RM 9 West Dibenzo(a,h)anthracene 1.8E+01 ug/kg 7.3E+00 7.3E+00 2.1E-11 2.9E-11 2.E-10 2.E-10 4.E-10 -- -- 1.6E-10 2.2E-10 -- -- --
RM 9 West Indeno(1,2,3-cd)pyrene 6.7E+01 ug/kg 7.3E-01 7.3E-01 7.9E-11 1.1E-10 6.E-11 8.E-11 1.E-10 -- -- 6.1E-10 8.5E-10 -- -- --
RM 9 West Naphthalene 1.7E+01 ug/kg -- -- 2.0E-11 2.8E-11 -- -- -- 2.0E-02 2.0E-02 1.5E-10 2.1E-10 8.E-09 1.E-08 2.E-08
RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- -- -- --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 1.7E+02 ug/kg 1.4E-02 1.4E-02 1.6E-10 2.8E-10 2.E-12 4.E-12 6.E-12 2.0E-02 2.0E-02 1.2E-09 2.2E-09 6.E-08 1.E-07 2.E-07
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 4.5E+02 ug/kg 2.0E+00 2.0E+00 5.7E-10 7.4E-10 1.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 4.5E-09 5.8E-09 2.E-04 3.E-04 5.E-04
RM 9 West Total PCB Congeners 8.9E+05 pg/g NA NA 1.1E-09 1.5E-09 NA NA -- NA NA 8.8E-09 1.1E-08 NA NA --
RM 9 West Total PCBs, Adjusted 8.4E+05 pg/g 2.0E+00 2.0E+00 1.1E-09 1.4E-09 2.E-09 3.E-09 5.E-09 2.0E-05 2.0E-05 8.3E-09 1.1E-08 4.E-04 5.E-04 9.E-04
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 3.9E+00 pg/g 1.3E+05 1.3E+05 1.1E-15 6.4E-15 1.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 8.3E-15 5.0E-14 8.E-06 5.E-05 6.E-05
RM 9 West Total PCB TEQ 1.6E+01 pg/g 1.3E+05 1.3E+05 2.0E-14 2.6E-14 3.E-09 3.E-09 6.E-09 1.0E-09 1.0E-09 1.5E-13 2.0E-13 2.E-04 2.E-04 4.E-04
RM 9 West Total TEQ -- pg/g -- -- -- -- 3.E-09 4.E-09 7.E-09 -- -- -- -- 2.E-04 2.E-04 4.E-04
RM 9 West Pesticides
RM 9 West Aldrin 2.2E-01 ug/kg 1.7E+01 1.7E+01 2.0E-13 3.7E-13 3.E-12 6.E-12 1.E-11 3.0E-05 3.0E-05 1.6E-12 2.9E-12 5.E-08 1.E-07 1.E-07
RM 9 West Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 1.8E-13 3.3E-13 3.E-12 5.E-12 8.E-12 5.0E-05 5.0E-05 1.4E-12 2.6E-12 3.E-08 5.E-08 8.E-08
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9 West Total DDT 4.4E+00 ug/kg 3.4E-01 3.4E-01 1.2E-12 7.2E-12 4.E-13 2.E-12 3.E-12 5.0E-04 5.0E-04 9.3E-12 5.6E-11 2.E-08 1.E-07 1.E-07
RM 9 West Conventionals
RM 9 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 9 East Metals
RM 9 East Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 1.0E-09 6.2E-09 2.E-09 9.E-09 1.E-08 3.0E-04 3.0E-04 8.0E-09 4.8E-08 3.E-05 2.E-04 2.E-04
RM 9 East Lead 2.6E+01 mg/kg NL NL 0.0E+00 4.2E-08 NL NL -- NL NL 0.0E+00 3.3E-07 NL NL --
RM 9 East Mercury 5.0E-02 mg/kg -- -- 0.0E+00 8.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.4E-10 0.E+00 2.E-06 2.E-06
RM 9 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene 1.0E+01 ug/kg 7.3E-01 7.3E-01 1.2E-11 1.7E-11 9.E-12 1.E-11 2.E-11 -- -- 9.4E-11 1.3E-10 -- -- --
RM 9 East Benzo(a)pyrene 1.3E+01 ug/kg 7.3E+00 7.3E+00 1.5E-11 2.1E-11 1.E-10 2.E-10 3.E-10 -- -- 1.2E-10 1.6E-10 -- -- --
RM 9 East Benzo(b)fluoranthene 1.8E+01 ug/kg 7.3E-01 7.3E-01 2.1E-11 3.0E-11 2.E-11 2.E-11 4.E-11 -- -- 1.7E-10 2.3E-10 -- -- --
RM 9 East Benzo(k)fluoranthene 8.3E+00 ug/kg 7.3E-02 7.3E-02 9.7E-12 1.4E-11 7.E-13 1.E-12 2.E-12 -- -- 7.6E-11 1.1E-10 -- -- --
RM 9 East Dibenzo(a,h)anthracene 2.1E+00 ug/kg 7.3E+00 7.3E+00 2.5E-12 3.5E-12 2.E-11 3.E-11 4.E-11 -- -- 2.0E-11 2.7E-11 -- -- --
RM 9 East Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 1.3E-11 1.7E-11 9.E-12 1.E-11 2.E-11 -- -- 9.8E-11 1.4E-10 -- -- --
RM 9 East Naphthalene 2.7E+00 ug/kg -- -- 3.2E-12 4.4E-12 -- -- -- 2.0E-02 2.0E-02 2.5E-11 3.5E-11 1.E-09 2.E-09 3.E-09
RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 2.E-10 4.E-10 -- -- -- -- -- -- --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 3.6E+02 ug/kg 1.4E-02 1.4E-02 3.3E-10 5.9E-10 5.E-12 8.E-12 1.E-11 2.0E-02 2.0E-02 2.5E-09 4.6E-09 1.E-07 2.E-07 4.E-07
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 5.2E+01 ug/kg 2.0E+00 2.0E+00 6.6E-11 8.5E-11 1.E-10 2.E-10 3.E-10 2.0E-05 2.0E-05 5.1E-10 6.6E-10 3.E-05 3.E-05 6.E-05
RM 9 East Total PCB Congeners 6.4E+04 pg/g NA NA 8.1E-11 1.0E-10 NA NA -- NA NA 6.3E-10 8.1E-10 NA NA --
RM 9 East Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 7.8E-11 1.0E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 6.1E-10 7.8E-10 3.E-05 4.E-05 7.E-05
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.3E+05 5.9E-17 3.5E-16 8.E-12 5.E-11 5.E-11 1.0E-09 1.0E-09 4.6E-16 2.7E-15 5.E-07 3.E-06 3.E-06
RM 9 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 8.0E-16 1.0E-15 1.E-10 1.E-10 2.E-10 1.0E-09 1.0E-09 6.2E-15 8.0E-15 6.E-06 8.E-06 1.E-05
RM 9 East Total TEQ -- pg/g -- -- -- -- 1.E-10 2.E-10 3.E-10 -- -- -- -- 7.E-06 1.E-05 2.E-05
RM 9 East Pesticides
RM 9 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 9 East Dieldrin 8.8E-02 ug/kg 1.6E+01 1.6E+01 8.0E-14 1.4E-13 1.E-12 2.E-12 4.E-12 5.0E-05 5.0E-05 6.2E-13 1.1E-12 1.E-08 2.E-08 3.E-08
RM 9 East Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 3.9E-13 2.4E-12 1.E-13 8.E-13 9.E-13 5.0E-04 5.0E-04 3.1E-12 1.8E-11 6.E-09 4.E-08 4.E-08
RM 9 East Conventionals
RM 9 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 9.5 West Metals
RM 9.5 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 1.0E-09 6.2E-09 2.E-09 9.E-09 1.E-08 3.0E-04 3.0E-04 8.0E-09 4.8E-08 3.E-05 2.E-04 2.E-04
RM 9.5 West Lead 2.6E+01 mg/kg NL NL 0.0E+00 4.2E-08 NL NL -- NL NL 0.0E+00 3.3E-07 NL NL --
RM 9.5 West Mercury 6.2E-02 mg/kg -- -- 0.0E+00 1.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.9E-10 0.E+00 3.E-06 3.E-06
RM 9.5 West Thallium 1.0E-01 mg/kg -- -- 0.0E+00 1.7E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-09 0.E+00 2.E-05 2.E-05
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 1.0E+01 ug/kg -- -- 9.1E-12 1.6E-11 -- -- -- 3.0E-04 3.0E-04 7.1E-11 1.3E-10 2.E-07 4.E-07 7.E-07
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 1.4E-10 2.0E-10 1.E-10 1.E-10 2.E-10 -- -- 1.1E-09 1.5E-09 -- -- --
RM 9.5 West Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 2.0E-10 2.7E-10 1.E-09 2.E-09 3.E-09 -- -- 1.5E-09 2.1E-09 -- -- --
RM 9.5 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 2.7E-10 3.8E-10 2.E-10 3.E-10 5.E-10 -- -- 2.1E-09 2.9E-09 -- -- --
RM 9.5 West Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 1.2E-10 1.7E-10 9.E-12 1.E-11 2.E-11 -- -- 9.5E-10 1.3E-09 -- -- --
RM 9.5 West Dibenzo(a,h)anthracene 3.2E+01 ug/kg 7.3E+00 7.3E+00 3.8E-11 5.2E-11 3.E-10 4.E-10 7.E-10 -- -- 2.9E-10 4.1E-10 -- -- --
RM 9.5 West Indeno(1,2,3-cd)pyrene 1.4E+02 ug/kg 7.3E-01 7.3E-01 1.6E-10 2.3E-10 1.E-10 2.E-10 3.E-10 -- -- 1.3E-09 1.8E-09 -- -- --
RM 9.5 West Naphthalene 4.1E+01 ug/kg -- -- 4.8E-11 6.7E-11 -- -- -- 2.0E-02 2.0E-02 3.8E-10 5.2E-10 2.E-08 3.E-08 4.E-08
RM 9.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 8.6E+02 ug/kg 1.4E-02 1.4E-02 7.8E-10 1.4E-09 1.E-11 2.E-11 3.E-11 2.0E-02 2.0E-02 6.0E-09 1.1E-08 3.E-07 5.E-07 8.E-07
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 2.1E+02 ug/kg 2.0E+00 2.0E+00 2.7E-10 3.5E-10 5.E-10 7.E-10 1.E-09 2.0E-05 2.0E-05 2.1E-09 2.7E-09 1.E-04 1.E-04 2.E-04
RM 9.5 West Total PCB Congeners 3.5E+05 pg/g NA NA 4.5E-10 5.8E-10 NA NA -- NA NA 3.5E-09 4.5E-09 NA NA --
RM 9.5 West Total PCBs, Adjusted 3.5E+05 pg/g 2.0E+00 2.0E+00 4.4E-10 5.7E-10 9.E-10 1.E-09 2.E-09 2.0E-05 2.0E-05 3.4E-09 4.4E-09 2.E-04 2.E-04 4.E-04
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 8.6E+00 pg/g 1.3E+05 1.3E+05 2.3E-15 1.4E-14 3.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 1.8E-14 1.1E-13 2.E-05 1.E-04 1.E-04
RM 9.5 West Total PCB TEQ 3.6E+00 pg/g 1.3E+05 1.3E+05 4.6E-15 6.0E-15 6.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 3.6E-14 4.6E-14 4.E-05 5.E-05 8.E-05
RM 9.5 West Total TEQ -- pg/g -- -- -- -- 9.E-10 3.E-09 3.E-09 -- -- -- -- 5.E-05 2.E-04 2.E-04
RM 9.5 West Pesticides
RM 9.5 West Aldrin 5.8E-01 ug/kg 1.7E+01 1.7E+01 5.3E-13 9.6E-13 9.E-12 2.E-11 3.E-11 3.0E-05 3.0E-05 4.1E-12 7.4E-12 1.E-07 2.E-07 4.E-07
RM 9.5 West Dieldrin 6.1E-01 ug/kg 1.6E+01 1.6E+01 5.5E-13 9.9E-13 9.E-12 2.E-11 2.E-11 5.0E-05 5.0E-05 4.3E-12 7.7E-12 9.E-08 2.E-07 2.E-07
RM 9.5 West Total DDT 3.1E+00 ug/kg 3.4E-01 3.4E-01 8.3E-13 5.0E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 6.5E-12 3.9E-11 1.E-08 8.E-08 9.E-08
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 9.5 East Metals
RM 9.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 8.9E-10 5.4E-09 1.E-09 8.E-09 9.E-09 3.0E-04 3.0E-04 6.9E-09 4.2E-08 2.E-05 1.E-04 2.E-04
RM 9.5 East Lead 1.6E+01 mg/kg NL NL 0.0E+00 2.6E-08 NL NL -- NL NL 0.0E+00 2.0E-07 NL NL --
RM 9.5 East Mercury 6.3E-02 mg/kg -- -- 0.0E+00 1.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.0E-10 0.E+00 3.E-06 3.E-06
RM 9.5 East Thallium 7.9E-02 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-09 0.E+00 2.E-05 2.E-05
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 2.6E+00 ug/kg -- -- 2.3E-12 4.2E-12 -- -- -- 3.0E-04 3.0E-04 1.8E-11 3.2E-11 6.E-08 1.E-07 2.E-07
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene 2.2E+01 ug/kg 7.3E-01 7.3E-01 2.6E-11 3.6E-11 2.E-11 3.E-11 4.E-11 -- -- 2.0E-10 2.8E-10 -- -- --
RM 9.5 East Benzo(a)pyrene 2.5E+01 ug/kg 7.3E+00 7.3E+00 2.9E-11 4.0E-11 2.E-10 3.E-10 5.E-10 -- -- 2.3E-10 3.1E-10 -- -- --
RM 9.5 East Benzo(b)fluoranthene 2.9E+01 ug/kg 7.3E-01 7.3E-01 3.5E-11 4.8E-11 3.E-11 3.E-11 6.E-11 -- -- 2.7E-10 3.7E-10 -- -- --
RM 9.5 East Benzo(k)fluoranthene 1.7E+01 ug/kg 7.3E-02 7.3E-02 2.0E-11 2.8E-11 1.E-12 2.E-12 3.E-12 -- -- 1.6E-10 2.2E-10 -- -- --
RM 9.5 East Dibenzo(a,h)anthracene 4.4E+00 ug/kg 7.3E+00 7.3E+00 5.1E-12 7.1E-12 4.E-11 5.E-11 9.E-11 -- -- 4.0E-11 5.6E-11 -- -- --
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 East Indeno(1,2,3-cd)pyrene 2.0E+01 ug/kg 7.3E-01 7.3E-01 2.3E-11 3.2E-11 2.E-11 2.E-11 4.E-11 -- -- 1.8E-10 2.5E-10 -- -- --
RM 9.5 East Naphthalene 3.4E+00 ug/kg -- -- 4.0E-12 5.5E-12 -- -- -- 2.0E-02 2.0E-02 3.1E-11 4.3E-11 2.E-09 2.E-09 4.E-09
RM 9.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-10 4.E-10 7.E-10 -- -- -- -- -- -- --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 1.6E+02 ug/kg 1.4E-02 1.4E-02 1.5E-10 2.7E-10 2.E-12 4.E-12 6.E-12 2.0E-02 2.0E-02 1.2E-09 2.1E-09 6.E-08 1.E-07 2.E-07
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 4.0E+01 ug/kg 2.0E+00 2.0E+00 5.1E-11 6.6E-11 1.E-10 1.E-10 2.E-10 2.0E-05 2.0E-05 4.0E-10 5.1E-10 2.E-05 3.E-05 5.E-05
RM 9.5 East Total PCB Congeners 1.0E+04 pg/g NA NA 1.3E-11 1.7E-11 NA NA -- NA NA 1.0E-10 1.3E-10 NA NA --
RM 9.5 East Total PCBs, Adjusted 9.6E+03 pg/g 2.0E+00 2.0E+00 1.2E-11 1.6E-11 2.E-11 3.E-11 6.E-11 2.0E-05 2.0E-05 9.5E-11 1.2E-10 5.E-06 6.E-06 1.E-05
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 8.9E-01 pg/g 1.3E+05 1.3E+05 2.4E-16 1.5E-15 3.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 1.9E-15 1.1E-14 2.E-06 1.E-05 1.E-05
RM 9.5 East Total PCB TEQ 2.6E-01 pg/g 1.3E+05 1.3E+05 3.3E-16 4.3E-16 4.E-11 6.E-11 1.E-10 1.0E-09 1.0E-09 2.6E-15 3.3E-15 3.E-06 3.E-06 6.E-06
RM 9.5 East Total TEQ -- pg/g -- -- -- -- 7.E-11 2.E-10 3.E-10 -- -- -- -- 4.E-06 1.E-05 2.E-05
RM 9.5 East Pesticides
RM 9.5 East Aldrin 9.1E-02 ug/kg 1.7E+01 1.7E+01 8.3E-14 1.5E-13 1.E-12 3.E-12 4.E-12 3.0E-05 3.0E-05 6.4E-13 1.2E-12 2.E-08 4.E-08 6.E-08
RM 9.5 East Dieldrin 3.0E-02 ug/kg 1.6E+01 1.6E+01 2.7E-14 4.8E-14 4.E-13 8.E-13 1.E-12 5.0E-05 5.0E-05 2.1E-13 3.8E-13 4.E-09 8.E-09 1.E-08
RM 9.5 East Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 3.1E-13 1.9E-12 1.E-13 6.E-13 7.E-13 5.0E-04 5.0E-04 2.4E-12 1.4E-11 5.E-09 3.E-08 3.E-08
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 10 West Metals
RM 10 West Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 2.8E-09 1.7E-08 4.E-09 3.E-08 3.E-08 3.0E-04 3.0E-04 2.2E-08 1.3E-07 7.E-05 4.E-04 5.E-04
RM 10 West Lead 6.6E+01 mg/kg NL NL 0.0E+00 1.1E-07 NL NL -- NL NL 0.0E+00 8.4E-07 NL NL --
RM 10 West Mercury 9.0E-02 mg/kg -- -- 0.0E+00 1.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 10 West Thallium 7.7E-02 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.8E-10 0.E+00 1.E-05 1.E-05
RM 10 West Butyltins
RM 10 West Tributyltin ion 2.4E+00 ug/kg -- -- 2.2E-12 4.0E-12 -- -- -- 3.0E-04 3.0E-04 1.7E-11 3.1E-11 6.E-08 1.E-07 2.E-07
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 1.7E-10 2.3E-10 1.E-10 2.E-10 3.E-10 -- -- 1.3E-09 1.8E-09 -- -- --
RM 10 West Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 1.8E-10 2.4E-10 1.E-09 2.E-09 3.E-09 -- -- 1.4E-09 1.9E-09 -- -- --
RM 10 West Benzo(b)fluoranthene 1.9E+02 ug/kg 7.3E-01 7.3E-01 2.2E-10 3.1E-10 2.E-10 2.E-10 4.E-10 -- -- 1.7E-09 2.4E-09 -- -- --
RM 10 West Benzo(k)fluoranthene 7.9E+01 ug/kg 7.3E-02 7.3E-02 9.3E-11 1.3E-10 7.E-12 9.E-12 2.E-11 -- -- 7.2E-10 1.0E-09 -- -- --
RM 10 West Dibenzo(a,h)anthracene 3.5E+01 ug/kg 7.3E+00 7.3E+00 4.2E-11 5.8E-11 3.E-10 4.E-10 7.E-10 -- -- 3.2E-10 4.5E-10 -- -- --
RM 10 West Indeno(1,2,3-cd)pyrene 1.4E+02 ug/kg 7.3E-01 7.3E-01 1.6E-10 2.3E-10 1.E-10 2.E-10 3.E-10 -- -- 1.3E-09 1.8E-09 -- -- --
RM 10 West Naphthalene 2.0E+01 ug/kg -- -- 2.3E-11 3.2E-11 -- -- -- 2.0E-02 2.0E-02 1.8E-10 2.5E-10 9.E-09 1.E-08 2.E-08
RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 1.1E-10 2.0E-10 2.E-12 3.E-12 4.E-12 2.0E-02 2.0E-02 8.5E-10 1.5E-09 4.E-08 8.E-08 1.E-07
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 2.3E-10 3.0E-10 5.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 1.8E-09 2.3E-09 9.E-05 1.E-04 2.E-04
RM 10 West Total PCB Congeners 1.3E+05 pg/g NA NA 1.7E-10 2.1E-10 NA NA -- NA NA 1.3E-09 1.7E-09 NA NA --
RM 10 West Total PCBs, Adjusted 1.3E+05 pg/g 2.0E+00 2.0E+00 1.6E-10 2.1E-10 3.E-10 4.E-10 7.E-10 2.0E-05 2.0E-05 1.2E-09 1.6E-09 6.E-05 8.E-05 1.E-04
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 5.1E+00 pg/g 1.3E+05 1.3E+05 1.4E-15 8.4E-15 2.E-10 1.E-09 1.E-09 1.0E-09 1.0E-09 1.1E-14 6.5E-14 1.E-05 7.E-05 8.E-05
RM 10 West Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 2.3E-15 3.0E-15 3.E-10 4.E-10 7.E-10 1.0E-09 1.0E-09 1.8E-14 2.3E-14 2.E-05 2.E-05 4.E-05
RM 10 West Total TEQ -- pg/g -- -- -- -- 5.E-10 1.E-09 2.E-09 -- -- -- -- 3.E-05 9.E-05 1.E-04
RM 10 West Pesticides
RM 10 West Aldrin 1.5E-01 ug/kg 1.7E+01 1.7E+01 1.3E-13 2.4E-13 2.E-12 4.E-12 6.E-12 3.0E-05 3.0E-05 1.0E-12 1.9E-12 3.E-08 6.E-08 1.E-07
RM 10 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10 West Total DDT 4.7E+00 ug/kg 3.4E-01 3.4E-01 1.3E-12 7.6E-12 4.E-13 3.E-12 3.E-12 5.0E-04 5.0E-04 9.9E-12 5.9E-11 2.E-08 1.E-07 1.E-07
RM 10 West Conventionals
RM 10 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
RM 10 East Metals
RM 10 East Arsenic 3.0E+00 mg/kg 1.5E+00 1.5E+00 8.3E-10 5.0E-09 1.E-09 7.E-09 9.E-09 3.0E-04 3.0E-04 6.4E-09 3.9E-08 2.E-05 1.E-04 2.E-04
RM 10 East Lead 1.8E+01 mg/kg NL NL 0.0E+00 2.9E-08 NL NL -- NL NL 0.0E+00 2.3E-07 NL NL --
RM 10 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.6E-10 0.E+00 3.E-06 3.E-06
RM 10 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 1.4E-10 1.9E-10 1.E-10 1.E-10 2.E-10 -- -- 1.1E-09 1.5E-09 -- -- --
RM 10 East Benzo(a)pyrene 1.4E+02 ug/kg 7.3E+00 7.3E+00 1.7E-10 2.4E-10 1.E-09 2.E-09 3.E-09 -- -- 1.3E-09 1.8E-09 -- -- --
RM 10 East Benzo(b)fluoranthene 1.7E+02 ug/kg 7.3E-01 7.3E-01 2.0E-10 2.8E-10 1.E-10 2.E-10 4.E-10 -- -- 1.6E-09 2.2E-09 -- -- --
RM 10 East Benzo(k)fluoranthene 6.3E+01 ug/kg 7.3E-02 7.3E-02 7.4E-11 1.0E-10 5.E-12 8.E-12 1.E-11 -- -- 5.8E-10 8.0E-10 -- -- --
RM 10 East Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 2.8E-11 3.8E-11 2.E-10 3.E-10 5.E-10 -- -- 2.1E-10 3.0E-10 -- -- --
RM 10 East Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 1.4E-10 1.9E-10 1.E-10 1.E-10 2.E-10 -- -- 1.1E-09 1.5E-09 -- -- --
RM 10 East Naphthalene 1.2E+01 ug/kg -- -- 1.5E-11 2.0E-11 -- -- -- 2.0E-02 2.0E-02 1.1E-10 1.6E-10 6.E-09 8.E-09 1.E-08
RM 10 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 2.E-09 4.E-09 -- -- -- -- -- -- --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.4E-02 1.2E-10 2.1E-10 2.E-12 3.E-12 5.E-12 2.0E-02 2.0E-02 9.1E-10 1.6E-09 5.E-08 8.E-08 1.E-07
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 3.4E+01 ug/kg 2.0E+00 2.0E+00 4.3E-11 5.6E-11 9.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 3.4E-10 4.3E-10 2.E-05 2.E-05 4.E-05
RM 10 East Total PCB Congeners 3.0E+04 pg/g NA NA 3.8E-11 4.9E-11 NA NA -- NA NA 2.9E-10 3.8E-10 NA NA --
RM 10 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 3.6E-11 4.7E-11 7.E-11 9.E-11 2.E-10 2.0E-05 2.0E-05 2.8E-10 3.6E-10 1.E-05 2.E-05 3.E-05
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 1.3E+05 1.5E-16 8.9E-16 2.E-11 1.E-10 1.E-10 1.0E-09 1.0E-09 1.1E-15 6.9E-15 1.E-06 7.E-06 8.E-06
RM 10 East Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 8.7E-16 1.1E-15 1.E-10 1.E-10 3.E-10 1.0E-09 1.0E-09 6.8E-15 8.7E-15 7.E-06 9.E-06 2.E-05
RM 10 East Total TEQ -- pg/g -- -- -- -- 1.E-10 3.E-10 4.E-10 -- -- -- -- 8.E-06 2.E-05 2.E-05
RM 10 East Pesticides
RM 10 East Aldrin 4.0E-02 ug/kg 1.7E+01 1.7E+01 3.6E-14 6.6E-14 6.E-13 1.E-12 2.E-12 3.0E-05 3.0E-05 2.8E-13 5.1E-13 9.E-09 2.E-08 3.E-08
RM 10 East Dieldrin 4.7E-02 ug/kg 1.6E+01 1.6E+01 4.3E-14 7.7E-14 7.E-13 1.E-12 2.E-12 5.0E-05 5.0E-05 3.3E-13 6.0E-13 7.E-09 1.E-08 2.E-08
RM 10 East Total DDT 5.3E-01 ug/kg 3.4E-01 3.4E-01 1.4E-13 8.7E-13 5.E-14 3.E-13 3.E-13 5.0E-04 5.0E-04 1.1E-12 6.7E-12 2.E-09 1.E-08 2.E-08
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 East Conventionals
RM 10 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 10.5 West Metals
RM 10.5 West Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 6.5E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 8.4E-09 5.1E-08 3.E-05 2.E-04 2.E-04
RM 10.5 West Lead 1.3E+01 mg/kg NL NL 0.0E+00 2.1E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 10.5 West Mercury 6.9E-02 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.8E-10 0.E+00 3.E-06 3.E-06
RM 10.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene 2.8E+01 ug/kg 7.3E-01 7.3E-01 3.3E-11 4.5E-11 2.E-11 3.E-11 6.E-11 -- -- 2.5E-10 3.5E-10 -- -- --
RM 10.5 West Benzo(a)pyrene 2.6E+01 ug/kg 7.3E+00 7.3E+00 3.1E-11 4.3E-11 2.E-10 3.E-10 5.E-10 -- -- 2.4E-10 3.4E-10 -- -- --
RM 10.5 West Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 4.2E-11 5.8E-11 3.E-11 4.E-11 7.E-11 -- -- 3.2E-10 4.5E-10 -- -- --
RM 10.5 West Benzo(k)fluoranthene 1.3E+01 ug/kg 7.3E-02 7.3E-02 1.5E-11 2.1E-11 1.E-12 2.E-12 3.E-12 -- -- 1.2E-10 1.6E-10 -- -- --
RM 10.5 West Dibenzo(a,h)anthracene 4.4E+00 ug/kg 7.3E+00 7.3E+00 5.2E-12 7.2E-12 4.E-11 5.E-11 9.E-11 -- -- 4.0E-11 5.6E-11 -- -- --
RM 10.5 West Indeno(1,2,3-cd)pyrene 2.2E+01 ug/kg 7.3E-01 7.3E-01 2.5E-11 3.5E-11 2.E-11 3.E-11 4.E-11 -- -- 2.0E-10 2.7E-10 -- -- --
RM 10.5 West Naphthalene 2.7E+01 ug/kg -- -- 3.2E-11 4.4E-11 -- -- -- 2.0E-02 2.0E-02 2.5E-10 3.4E-10 1.E-08 2.E-08 3.E-08
RM 10.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-10 5.E-10 8.E-10 -- -- -- -- -- -- --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 1.2E-10 2.2E-10 2.E-12 3.E-12 5.E-12 2.0E-02 2.0E-02 9.6E-10 1.7E-09 5.E-08 9.E-08 1.E-07
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 4.0E-11 5.2E-11 8.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 3.1E-10 4.0E-10 2.E-05 2.E-05 4.E-05
RM 10.5 West Total PCB Congeners 3.1E+04 pg/g NA NA 3.9E-11 5.0E-11 NA NA -- NA NA 3.0E-10 3.9E-10 NA NA --
RM 10.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 3.7E-11 4.7E-11 7.E-11 9.E-11 2.E-10 2.0E-05 2.0E-05 2.9E-10 3.7E-10 1.E-05 2.E-05 3.E-05
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 8.7E-16 1.1E-15 1.E-10 1.E-10 3.E-10 1.0E-09 1.0E-09 6.8E-15 8.8E-15 7.E-06 9.E-06 2.E-05
RM 10.5 West Total TEQ -- pg/g -- -- -- -- 1.E-10 1.E-10 3.E-10 -- -- -- -- 7.E-06 9.E-06 2.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 2.0E-01 ug/kg 1.7E+01 1.7E+01 1.8E-13 3.3E-13 3.E-12 6.E-12 9.E-12 3.0E-05 3.0E-05 1.4E-12 2.6E-12 5.E-08 9.E-08 1.E-07
RM 10.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 West Total DDT 1.7E+00 ug/kg 3.4E-01 3.4E-01 4.5E-13 2.7E-12 2.E-13 9.E-13 1.E-12 5.0E-04 5.0E-04 3.5E-12 2.1E-11 7.E-09 4.E-08 5.E-08
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 10.5 East Metals
RM 10.5 East Arsenic 3.1E+00 mg/kg 1.5E+00 1.5E+00 8.4E-10 5.0E-09 1.E-09 8.E-09 9.E-09 3.0E-04 3.0E-04 6.5E-09 3.9E-08 2.E-05 1.E-04 2.E-04
RM 10.5 East Lead 1.2E+01 mg/kg NL NL 0.0E+00 2.0E-08 NL NL -- NL NL 0.0E+00 1.5E-07 NL NL --
RM 10.5 East Mercury 6.1E-02 mg/kg -- -- 0.0E+00 1.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.8E-10 0.E+00 3.E-06 3.E-06
RM 10.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene 3.9E+01 ug/kg 7.3E-01 7.3E-01 4.6E-11 6.3E-11 3.E-11 5.E-11 8.E-11 -- -- 3.5E-10 4.9E-10 -- -- --
RM 10.5 East Benzo(a)pyrene 3.4E+01 ug/kg 7.3E+00 7.3E+00 4.0E-11 5.5E-11 3.E-10 4.E-10 7.E-10 -- -- 3.1E-10 4.3E-10 -- -- --
RM 10.5 East Benzo(b)fluoranthene 5.0E+01 ug/kg 7.3E-01 7.3E-01 5.9E-11 8.2E-11 4.E-11 6.E-11 1.E-10 -- -- 4.6E-10 6.4E-10 -- -- --
RM 10.5 East Benzo(k)fluoranthene 2.5E+01 ug/kg 7.3E-02 7.3E-02 3.0E-11 4.1E-11 2.E-12 3.E-12 5.E-12 -- -- 2.3E-10 3.2E-10 -- -- --
RM 10.5 East Dibenzo(a,h)anthracene 5.5E+00 ug/kg 7.3E+00 7.3E+00 6.5E-12 9.0E-12 5.E-11 7.E-11 1.E-10 -- -- 5.0E-11 7.0E-11 -- -- --
RM 10.5 East Indeno(1,2,3-cd)pyrene 2.7E+01 ug/kg 7.3E-01 7.3E-01 3.2E-11 4.5E-11 2.E-11 3.E-11 6.E-11 -- -- 2.5E-10 3.5E-10 -- -- --
RM 10.5 East Naphthalene 3.5E+00 ug/kg -- -- 4.2E-12 5.8E-12 -- -- -- 2.0E-02 2.0E-02 3.2E-11 4.5E-11 2.E-09 2.E-09 4.E-09
RM 10.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-10 6.E-10 1.E-09 -- -- -- -- -- -- --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 4.6E+01 ug/kg 1.4E-02 1.4E-02 4.2E-11 7.5E-11 6.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 3.2E-10 5.8E-10 2.E-08 3.E-08 5.E-08
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 5.2E+01 ug/kg 2.0E+00 2.0E+00 6.5E-11 8.4E-11 1.E-10 2.E-10 3.E-10 2.0E-05 2.0E-05 5.1E-10 6.6E-10 3.E-05 3.E-05 6.E-05
RM 10.5 East Total PCB Congeners 2.9E+04 pg/g NA NA 3.6E-11 4.7E-11 NA NA -- NA NA 2.8E-10 3.6E-10 NA NA --
RM 10.5 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 3.5E-11 4.6E-11 7.E-11 9.E-11 2.E-10 2.0E-05 2.0E-05 2.8E-10 3.5E-10 1.E-05 2.E-05 3.E-05
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 East Total PCB TEQ 3.5E-01 pg/g 1.3E+05 1.3E+05 4.5E-16 5.8E-16 6.E-11 8.E-11 1.E-10 1.0E-09 1.0E-09 3.5E-15 4.5E-15 4.E-06 5.E-06 8.E-06
RM 10.5 East Total TEQ -- pg/g -- -- -- -- 6.E-11 8.E-11 1.E-10 -- -- -- -- 4.E-06 5.E-06 8.E-06
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 10.5 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 East Total DDT 2.8E+00 ug/kg 3.4E-01 3.4E-01 7.6E-13 4.6E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 5.9E-12 3.5E-11 1.E-08 7.E-08 8.E-08
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 11 West Metals
RM 11 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 9.3E-10 5.6E-09 1.E-09 8.E-09 1.E-08 3.0E-04 3.0E-04 7.2E-09 4.3E-08 2.E-05 1.E-04 2.E-04
RM 11 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 2.3E-08 NL NL -- NL NL 0.0E+00 1.8E-07 NL NL --
RM 11 West Mercury 5.6E-02 mg/kg -- -- 0.0E+00 9.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.2E-10 0.E+00 2.E-06 2.E-06
RM 11 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene 6.2E+01 ug/kg 7.3E-01 7.3E-01 7.3E-11 1.0E-10 5.E-11 7.E-11 1.E-10 -- -- 5.7E-10 7.9E-10 -- -- --
RM 11 West Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 7.8E-11 1.1E-10 6.E-10 8.E-10 1.E-09 -- -- 6.1E-10 8.5E-10 -- -- --
RM 11 West Benzo(b)fluoranthene 4.0E+01 ug/kg 7.3E-01 7.3E-01 4.7E-11 6.5E-11 3.E-11 5.E-11 8.E-11 -- -- 3.7E-10 5.1E-10 -- -- --
RM 11 West Benzo(k)fluoranthene 3.7E+01 ug/kg 7.3E-02 7.3E-02 4.3E-11 6.0E-11 3.E-12 4.E-12 8.E-12 -- -- 3.4E-10 4.7E-10 -- -- --
RM 11 West Dibenzo(a,h)anthracene 8.8E+00 ug/kg 7.3E+00 7.3E+00 1.0E-11 1.4E-11 8.E-11 1.E-10 2.E-10 -- -- 8.1E-11 1.1E-10 -- -- --
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 West Indeno(1,2,3-cd)pyrene 4.0E+01 ug/kg 7.3E-01 7.3E-01 4.8E-11 6.6E-11 3.E-11 5.E-11 8.E-11 -- -- 3.7E-10 5.1E-10 -- -- --
RM 11 West Naphthalene 5.4E+01 ug/kg -- -- 6.4E-11 8.8E-11 -- -- -- 2.0E-02 2.0E-02 4.9E-10 6.9E-10 2.E-08 3.E-08 6.E-08
RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-10 1.E-09 2.E-09 -- -- -- -- -- -- --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 3.7E+02 ug/kg 1.4E-02 1.4E-02 3.4E-10 6.1E-10 5.E-12 9.E-12 1.E-11 2.0E-02 2.0E-02 2.6E-09 4.7E-09 1.E-07 2.E-07 4.E-07
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 2.8E+01 ug/kg 2.0E+00 2.0E+00 3.5E-11 4.5E-11 7.E-11 9.E-11 2.E-10 2.0E-05 2.0E-05 2.7E-10 3.5E-10 1.E-05 2.E-05 3.E-05
RM 11 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 11 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 West Dieldrin 5.7E-01 ug/kg 1.6E+01 1.6E+01 5.1E-13 9.2E-13 8.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 4.0E-12 7.2E-12 8.E-08 1.E-07 2.E-07
RM 11 West Total DDT 1.3E+00 ug/kg 3.4E-01 3.4E-01 3.6E-13 2.2E-12 1.E-13 7.E-13 9.E-13 5.0E-04 5.0E-04 2.8E-12 1.7E-11 6.E-09 3.E-08 4.E-08
RM 11 West Conventionals
RM 11 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 11 East Metals
RM 11 East Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 7.4E-10 4.4E-09 1.E-09 7.E-09 8.E-09 3.0E-04 3.0E-04 5.7E-09 3.4E-08 2.E-05 1.E-04 1.E-04
RM 11 East Lead 7.2E+01 mg/kg NL NL 0.0E+00 1.2E-07 NL NL -- NL NL 0.0E+00 9.2E-07 NL NL --
RM 11 East Mercury 7.0E-02 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.9E-10 0.E+00 3.E-06 3.E-06
RM 11 East Thallium 6.4E-02 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.2E-10 0.E+00 1.E-05 1.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 4.0E+00 ug/kg -- -- 3.6E-12 6.5E-12 -- -- -- 3.0E-04 3.0E-04 2.8E-11 5.1E-11 9.E-08 2.E-07 3.E-07
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene 8.3E+01 ug/kg 7.3E-01 7.3E-01 9.8E-11 1.4E-10 7.E-11 1.E-10 2.E-10 -- -- 7.6E-10 1.1E-09 -- -- --
RM 11 East Benzo(a)pyrene 5.5E+01 ug/kg 7.3E+00 7.3E+00 6.5E-11 9.1E-11 5.E-10 7.E-10 1.E-09 -- -- 5.1E-10 7.0E-10 -- -- --
RM 11 East Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 1.5E-10 2.1E-10 1.E-10 2.E-10 3.E-10 -- -- 1.2E-09 1.6E-09 -- -- --
RM 11 East Benzo(k)fluoranthene 3.7E+01 ug/kg 7.3E-02 7.3E-02 4.3E-11 6.0E-11 3.E-12 4.E-12 8.E-12 -- -- 3.4E-10 4.7E-10 -- -- --
RM 11 East Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 1.4E-11 2.0E-11 1.E-10 1.E-10 2.E-10 -- -- 1.1E-10 1.5E-10 -- -- --
RM 11 East Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 4.5E-11 6.2E-11 3.E-11 5.E-11 8.E-11 -- -- 3.5E-10 4.9E-10 -- -- --
RM 11 East Naphthalene 1.2E+01 ug/kg -- -- 1.4E-11 1.9E-11 -- -- -- 2.0E-02 2.0E-02 1.1E-10 1.5E-10 5.E-09 8.E-09 1.E-08
RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-10 1.E-09 2.E-09 -- -- -- -- -- -- --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 9.4E+01 ug/kg 1.4E-02 1.4E-02 8.5E-11 1.5E-10 1.E-12 2.E-12 3.E-12 2.0E-02 2.0E-02 6.6E-10 1.2E-09 3.E-08 6.E-08 9.E-08
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 1.1E+03 ug/kg 2.0E+00 2.0E+00 1.4E-09 1.8E-09 3.E-09 4.E-09 7.E-09 2.0E-05 2.0E-05 1.1E-08 1.4E-08 6.E-04 7.E-04 1.E-03
RM 11 East Total PCB Congeners 2.4E+06 pg/g NA NA 3.0E-09 3.9E-09 NA NA -- NA NA 2.3E-08 3.0E-08 NA NA --
RM 11 East Total PCBs, Adjusted 2.3E+06 pg/g 2.0E+00 2.0E+00 2.9E-09 3.8E-09 6.E-09 8.E-09 1.E-08 2.0E-05 2.0E-05 2.3E-08 2.9E-08 1.E-03 1.E-03 3.E-03
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 2.0E+00 pg/g 1.3E+05 1.3E+05 5.5E-16 3.3E-15 7.E-11 4.E-10 5.E-10 1.0E-09 1.0E-09 4.3E-15 2.6E-14 4.E-06 3.E-05 3.E-05
RM 11 East Total PCB TEQ 1.2E+01 pg/g 1.3E+05 1.3E+05 1.6E-14 2.0E-14 2.E-09 3.E-09 5.E-09 1.0E-09 1.0E-09 1.2E-13 1.6E-13 1.E-04 2.E-04 3.E-04
RM 11 East Total TEQ -- pg/g -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- 1.E-04 2.E-04 3.E-04
RM 11 East Pesticides
RM 11 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 11 East Total DDT 9.9E+01 ug/kg 3.4E-01 3.4E-01 2.7E-11 1.6E-10 9.E-12 6.E-11 6.E-11 5.0E-04 5.0E-04 2.1E-10 1.3E-09 4.E-07 3.E-06 3.E-06
RM 11 East Conventionals
RM 11 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 11.5 West Metals
RM 11.5 West Arsenic 3.0E+00 mg/kg 1.5E+00 1.5E+00 8.1E-10 4.9E-09 1.E-09 7.E-09 9.E-09 3.0E-04 3.0E-04 6.3E-09 3.8E-08 2.E-05 1.E-04 1.E-04
RM 11.5 West Lead 1.0E+01 mg/kg NL NL 0.0E+00 1.7E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 11.5 West Mercury 3.0E-02 mg/kg -- -- 0.0E+00 5.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.9E-10 0.E+00 1.E-06 1.E-06
RM 11.5 West Thallium 6.1E-02 mg/kg -- -- 0.0E+00 1.0E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.8E-10 0.E+00 1.E-05 1.E-05
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene 9.5E+00 ug/kg 7.3E-01 7.3E-01 1.1E-11 1.5E-11 8.E-12 1.E-11 2.E-11 -- -- 8.7E-11 1.2E-10 -- -- --
RM 11.5 West Benzo(a)pyrene 1.1E+01 ug/kg 7.3E+00 7.3E+00 1.2E-11 1.7E-11 9.E-11 1.E-10 2.E-10 -- -- 9.6E-11 1.3E-10 -- -- --
RM 11.5 West Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 1.1E-11 1.6E-11 8.E-12 1.E-11 2.E-11 -- -- 8.9E-11 1.2E-10 -- -- --
RM 11.5 West Benzo(k)fluoranthene 6.4E+00 ug/kg 7.3E-02 7.3E-02 7.5E-12 1.0E-11 5.E-13 8.E-13 1.E-12 -- -- 5.9E-11 8.1E-11 -- -- --
RM 11.5 West Dibenzo(a,h)anthracene 1.2E+00 ug/kg 7.3E+00 7.3E+00 1.4E-12 1.9E-12 1.E-11 1.E-11 2.E-11 -- -- 1.1E-11 1.5E-11 -- -- --
RM 11.5 West Indeno(1,2,3-cd)pyrene 7.4E+00 ug/kg 7.3E-01 7.3E-01 8.7E-12 1.2E-11 6.E-12 9.E-12 2.E-11 -- -- 6.8E-11 9.4E-11 -- -- --
RM 11.5 West Naphthalene 3.3E+00 ug/kg -- -- 3.9E-12 5.5E-12 -- -- -- 2.0E-02 2.0E-02 3.1E-11 4.2E-11 2.E-09 2.E-09 4.E-09
RM 11.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-10 2.E-10 3.E-10 -- -- -- -- -- -- --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 1.6E-10 3.0E-10 2.E-12 4.E-12 6.E-12 2.0E-02 2.0E-02 1.3E-09 2.3E-09 6.E-08 1.E-07 2.E-07
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 1.2E+01 ug/kg 2.0E+00 2.0E+00 1.6E-11 2.0E-11 3.E-11 4.E-11 7.E-11 2.0E-05 2.0E-05 1.2E-10 1.6E-10 6.E-06 8.E-06 1.E-05
RM 11.5 West Total PCB Congeners 6.3E+04 pg/g NA NA 8.0E-11 1.0E-10 NA NA -- NA NA 6.2E-10 8.0E-10 NA NA --
RM 11.5 West Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 7.8E-11 1.0E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 6.1E-10 7.9E-10 3.E-05 4.E-05 7.E-05
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.8E-01 pg/g 1.3E+05 1.3E+05 4.8E-17 2.9E-16 6.E-12 4.E-11 4.E-11 1.0E-09 1.0E-09 3.7E-16 2.2E-15 4.E-07 2.E-06 3.E-06
RM 11.5 West Total PCB TEQ 2.9E-01 pg/g 1.3E+05 1.3E+05 3.7E-16 4.8E-16 5.E-11 6.E-11 1.E-10 1.0E-09 1.0E-09 2.9E-15 3.7E-15 3.E-06 4.E-06 7.E-06
RM 11.5 West Total TEQ -- pg/g -- -- -- -- 5.E-11 1.E-10 2.E-10 -- -- -- -- 3.E-06 6.E-06 9.E-06
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11.5 West Dieldrin 9.0E-02 ug/kg 1.6E+01 1.6E+01 8.2E-14 1.5E-13 1.E-12 2.E-12 4.E-12 5.0E-05 5.0E-05 6.3E-13 1.1E-12 1.E-08 2.E-08 4.E-08
RM 11.5 West Total DDT 9.8E-01 ug/kg 3.4E-01 3.4E-01 2.7E-13 1.6E-12 9.E-14 5.E-13 6.E-13 5.0E-04 5.0E-04 2.1E-12 1.2E-11 4.E-09 2.E-08 3.E-08
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-09
RM 12 West Metals
RM 12 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 8.6E-10 5.2E-09 1.E-09 8.E-09 9.E-09 3.0E-04 3.0E-04 6.7E-09 4.0E-08 2.E-05 1.E-04 2.E-04
RM 12 West Lead 3.7E+01 mg/kg NL NL 0.0E+00 6.0E-08 NL NL -- NL NL 0.0E+00 4.7E-07 NL NL --
RM 12 West Mercury 2.9E-01 mg/kg -- -- 0.0E+00 4.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.7E-09 0.E+00 1.E-05 1.E-05
RM 12 West Thallium 7.8E-02 mg/kg -- -- 0.0E+00 1.3E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.9E-10 0.E+00 2.E-05 2.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 3.0E-10 4.2E-10 2.E-10 3.E-10 5.E-10 -- -- 2.4E-09 3.3E-09 -- -- --
RM 12 West Benzo(a)pyrene 4.1E+02 ug/kg 7.3E+00 7.3E+00 4.8E-10 6.7E-10 4.E-09 5.E-09 8.E-09 -- -- 3.8E-09 5.2E-09 -- -- --
RM 12 West Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 4.1E-10 5.7E-10 3.E-10 4.E-10 7.E-10 -- -- 3.2E-09 4.5E-09 -- -- --
RM 12 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 1.4E-10 1.9E-10 1.E-11 1.E-11 2.E-11 -- -- 1.1E-09 1.5E-09 -- -- --
RM 12 West Dibenzo(a,h)anthracene 3.2E+01 ug/kg 7.3E+00 7.3E+00 3.8E-11 5.3E-11 3.E-10 4.E-10 7.E-10 -- -- 3.0E-10 4.1E-10 -- -- --
RM 12 West Indeno(1,2,3-cd)pyrene 3.4E+02 ug/kg 7.3E-01 7.3E-01 4.0E-10 5.5E-10 3.E-10 4.E-10 7.E-10 -- -- 3.1E-09 4.3E-09 -- -- --
RM 12 West Naphthalene 4.5E+01 ug/kg -- -- 5.3E-11 7.4E-11 -- -- -- 2.0E-02 2.0E-02 4.1E-10 5.7E-10 2.E-08 3.E-08 5.E-08
RM 12 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 6.E-09 1.E-08 -- -- -- -- -- -- --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 8.0E+01 ug/kg 1.4E-02 1.4E-02 7.2E-11 1.3E-10 1.E-12 2.E-12 3.E-12 2.0E-02 2.0E-02 5.6E-10 1.0E-09 3.E-08 5.E-08 8.E-08
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 7.0E+01 ug/kg 2.0E+00 2.0E+00 8.9E-11 1.1E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 6.9E-10 8.9E-10 3.E-05 4.E-05 8.E-05
RM 12 West Total PCB Congeners 7.4E+03 pg/g NA NA 9.4E-12 1.2E-11 NA NA -- NA NA 7.3E-11 9.4E-11 NA NA --
RM 12 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 8.7E-12 1.1E-11 2.E-11 2.E-11 4.E-11 2.0E-05 2.0E-05 6.8E-11 8.7E-11 3.E-06 4.E-06 8.E-06
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.7E-01 pg/g 1.3E+05 1.3E+05 4.5E-17 2.7E-16 6.E-12 4.E-11 4.E-11 1.0E-09 1.0E-09 3.5E-16 2.1E-15 4.E-07 2.E-06 2.E-06
RM 12 West Total PCB TEQ 4.5E-01 pg/g 1.3E+05 1.3E+05 5.7E-16 7.4E-16 7.E-11 1.E-10 2.E-10 1.0E-09 1.0E-09 4.5E-15 5.8E-15 4.E-06 6.E-06 1.E-05
RM 12 West Total TEQ -- pg/g -- -- -- -- 8.E-11 1.E-10 2.E-10 -- -- -- -- 5.E-06 8.E-06 1.E-05
RM 12 West Pesticides
RM 12 West Aldrin 3.2E-01 ug/kg 1.7E+01 1.7E+01 2.9E-13 5.2E-13 5.E-12 9.E-12 1.E-11 3.0E-05 3.0E-05 2.3E-12 4.1E-12 8.E-08 1.E-07 2.E-07
RM 12 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 West Total DDT 5.9E+00 ug/kg 3.4E-01 3.4E-01 1.6E-12 9.7E-12 5.E-13 3.E-12 4.E-12 5.0E-04 5.0E-04 1.3E-11 7.5E-11 3.E-08 2.E-07 2.E-07
RM 12 West Conventionals
RM 12 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 12 East Metals
RM 12 East Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 6.2E-10 3.7E-09 9.E-10 6.E-09 6.E-09 3.0E-04 3.0E-04 4.8E-09 2.9E-08 2.E-05 1.E-04 1.E-04
RM 12 East Lead 7.8E+01 mg/kg NL NL 0.0E+00 1.3E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 12 East Mercury 4.5E-02 mg/kg -- -- 0.0E+00 7.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.7E-10 0.E+00 2.E-06 2.E-06
RM 12 East Thallium 7.6E-02 mg/kg -- -- 0.0E+00 1.2E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.6E-10 0.E+00 1.E-05 1.E-05
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 12 East Butyltins
RM 12 East Tributyltin ion 4.0E+00 ug/kg -- -- 3.6E-12 6.5E-12 -- -- -- 3.0E-04 3.0E-04 2.8E-11 5.0E-11 9.E-08 2.E-07 3.E-07
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 2.1E-11 2.9E-11 2.E-11 2.E-11 4.E-11 -- -- 1.7E-10 2.3E-10 -- -- --
RM 12 East Benzo(a)pyrene 1.9E+01 ug/kg 7.3E+00 7.3E+00 2.2E-11 3.0E-11 2.E-10 2.E-10 4.E-10 -- -- 1.7E-10 2.4E-10 -- -- --
RM 12 East Benzo(b)fluoranthene 2.7E+01 ug/kg 7.3E-01 7.3E-01 3.1E-11 4.3E-11 2.E-11 3.E-11 5.E-11 -- -- 2.4E-10 3.4E-10 -- -- --
RM 12 East Benzo(k)fluoranthene 7.8E+00 ug/kg 7.3E-02 7.3E-02 9.1E-12 1.3E-11 7.E-13 9.E-13 2.E-12 -- -- 7.1E-11 9.9E-11 -- -- --
RM 12 East Dibenzo(a,h)anthracene 4.0E+00 ug/kg 7.3E+00 7.3E+00 4.7E-12 6.5E-12 3.E-11 5.E-11 8.E-11 -- -- 3.6E-11 5.0E-11 -- -- --
RM 12 East Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 1.9E-11 2.6E-11 1.E-11 2.E-11 3.E-11 -- -- 1.5E-10 2.0E-10 -- -- --
RM 12 East Naphthalene 2.6E+01 ug/kg -- -- 3.0E-11 4.2E-11 -- -- -- 2.0E-02 2.0E-02 2.4E-10 3.3E-10 1.E-08 2.E-08 3.E-08
RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 3.E-10 6.E-10 -- -- -- -- -- -- --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 9.2E+03 ug/kg 1.4E-02 1.4E-02 8.3E-09 1.5E-08 1.E-10 2.E-10 3.E-10 2.0E-02 2.0E-02 6.5E-08 1.2E-07 3.E-06 6.E-06 9.E-06
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.6E+02 ug/kg 2.0E+00 2.0E+00 2.0E-10 2.6E-10 4.E-10 5.E-10 9.E-10 2.0E-05 2.0E-05 1.6E-09 2.0E-09 8.E-05 1.E-04 2.E-04
RM 12 East Total PCB Congeners 7.6E+05 pg/g NA NA 9.7E-10 1.2E-09 NA NA -- NA NA 7.5E-09 9.7E-09 NA NA --
RM 12 East Total PCBs, Adjusted 7.5E+05 pg/g 2.0E+00 2.0E+00 9.5E-10 1.2E-09 2.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 7.4E-09 9.6E-09 4.E-04 5.E-04 8.E-04
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 4.7E-16 2.8E-15 6.E-11 4.E-10 4.E-10 1.0E-09 1.0E-09 3.7E-15 2.2E-14 4.E-06 2.E-05 3.E-05
RM 12 East Total PCB TEQ 3.9E+00 pg/g 1.3E+05 1.3E+05 4.9E-15 6.3E-15 6.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 3.8E-14 4.9E-14 4.E-05 5.E-05 9.E-05
RM 12 East Total TEQ -- pg/g -- -- -- -- 7.E-10 1.E-09 2.E-09 -- -- -- -- 4.E-05 7.E-05 1.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 12 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 East Total DDT 9.4E+00 ug/kg 3.4E-01 3.4E-01 2.6E-12 1.5E-11 9.E-13 5.E-12 6.E-12 5.0E-04 5.0E-04 2.0E-11 1.2E-10 4.E-08 2.E-07 3.E-07
RM 12 East Conventionals
RM 12 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08

Study Area Wided Metals
Study Area Wided Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 1.3E-09 7.7E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 9.9E-09 6.0E-08 3.E-05 2.E-04 2.E-04
Study Area Wided Lead 5.2E+01 mg/kg NL NL 0.0E+00 8.5E-08 NL NL -- NL NL 0.0E+00 6.6E-07 NL NL --
Study Area Wided Mercury 1.7E-01 mg/kg -- -- 0.0E+00 2.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.1E-09 0.E+00 7.E-06 7.E-06
Study Area Wided Thallium 7.1E+00 mg/kg -- -- 0.0E+00 1.2E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.0E-08 0.E+00 1.E-03 1.E-03
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 6.1E+02 ug/kg -- -- 5.5E-10 9.9E-10 -- -- -- 3.0E-04 3.0E-04 4.3E-09 7.7E-09 1.E-05 3.E-05 4.E-05
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene 1.4E+03 ug/kg 7.3E-01 7.3E-01 1.7E-09 2.3E-09 1.E-09 2.E-09 3.E-09 -- -- 1.3E-08 1.8E-08 -- -- --
Study Area Wided Benzo(a)pyrene 1.8E+03 ug/kg 7.3E+00 7.3E+00 2.1E-09 2.9E-09 2.E-08 2.E-08 4.E-08 -- -- 1.6E-08 2.2E-08 -- -- --
Study Area Wided Benzo(b)fluoranthene 1.4E+03 ug/kg 7.3E-01 7.3E-01 1.7E-09 2.3E-09 1.E-09 2.E-09 3.E-09 -- -- 1.3E-08 1.8E-08 -- -- --
Study Area Wided Benzo(k)fluoranthene 9.3E+02 ug/kg 7.3E-02 7.3E-02 1.1E-09 1.5E-09 8.E-11 1.E-10 2.E-10 -- -- 8.6E-09 1.2E-08 -- -- --
Study Area Wided Dibenzo(a,h)anthracene 1.9E+02 ug/kg 7.3E+00 7.3E+00 2.3E-10 3.1E-10 2.E-09 2.E-09 4.E-09 -- -- 1.8E-09 2.4E-09 -- -- --
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TABLE 5-39.
Calculation of Cancer Risks and Noncancer Hazards - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

Study Area Wided Indeno(1,2,3-cd)pyrene 1.2E+03 ug/kg 7.3E-01 7.3E-01 1.4E-09 2.0E-09 1.E-09 1.E-09 2.E-09 -- -- 1.1E-08 1.5E-08 -- -- --
Study Area Wided Naphthalene 5.0E+02 ug/kg -- -- 5.9E-10 8.3E-10 -- -- -- 2.0E-02 2.0E-02 4.6E-09 6.4E-09 2.E-07 3.E-07 6.E-07
Study Area Wided Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 3.E-08 5.E-08 -- -- -- -- -- -- --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 9.6E+02 ug/kg 1.4E-02 1.4E-02 8.7E-10 1.6E-09 1.E-11 2.E-11 3.E-11 2.0E-02 2.0E-02 6.8E-09 1.2E-08 3.E-07 6.E-07 1.E-06
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 1.9E+02 ug/kg 2.0E+00 2.0E+00 2.4E-10 3.1E-10 5.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 1.9E-09 2.4E-09 9.E-05 1.E-04 2.E-04
Study Area Wided Total PCB Congeners 5.6E+05 pg/g NA NA 7.1E-10 9.1E-10 NA NA -- NA NA 5.5E-09 7.1E-09 NA NA --
Study Area Wided Total PCBs, Adjusted 5.4E+05 pg/g 2.0E+00 2.0E+00 6.8E-10 8.8E-10 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 5.3E-09 6.8E-09 3.E-04 3.E-04 6.E-04
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 1.0E+02 pg/g 1.3E+05 1.3E+05 2.8E-14 1.7E-13 4.E-09 2.E-08 3.E-08 1.0E-09 1.0E-09 2.1E-13 1.3E-12 2.E-04 1.E-03 2.E-03
Study Area Wided Total PCB TEQ 6.6E+00 pg/g 1.3E+05 1.3E+05 8.3E-15 1.1E-14 1.E-09 1.E-09 2.E-09 1.0E-09 1.0E-09 6.5E-14 8.4E-14 6.E-05 8.E-05 1.E-04
Study Area Wided Total TEQ -- pg/g -- -- -- -- 5.E-09 2.E-08 3.E-08 -- -- -- -- 3.E-04 1.E-03 2.E-03
Study Area Wided Pesticides
Study Area Wided Aldrin 2.4E+00 ug/kg 1.7E+01 1.7E+01 2.2E-12 4.0E-12 4.E-11 7.E-11 1.E-10 3.0E-05 3.0E-05 1.7E-11 3.1E-11 6.E-07 1.E-06 2.E-06
Study Area Wided Dieldrin 2.1E+00 ug/kg 1.6E+01 1.6E+01 1.9E-12 3.5E-12 3.E-11 6.E-11 9.E-11 5.0E-05 5.0E-05 1.5E-11 2.7E-11 3.E-07 5.E-07 8.E-07
Study Area Wided Total DDT 1.4E+02 ug/kg 3.4E-01 3.4E-01 3.8E-11 2.3E-10 1.E-11 8.E-11 9.E-11 5.0E-04 5.0E-04 2.9E-10 1.8E-09 6.E-07 4.E-06 4.E-06
Study Area Wided Conventionals
Study Area Wided Perchlorate 4.9E+04 ug/kg -- -- 0.0E+00 8.0E-08 -- -- -- 7.0E-04 7.0E-04 0.0E+00 6.3E-07 0.E+00 9.E-04 9.E-04
Exposure Point Total 9.E-08

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

c Cumulative risk sums calculated using PCB Aroclor data.
d Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable. PCB = Polychlorinated Biphenyls.
CDI = Chronic Daily Intake. pg/g = Picograms per gram.
EPC = Exposure Point Concentration. RfD = Reference dose.
HQ = Hazard Quotient. RM = River mile.
LADI = Lifetime Average Daily Intake. RME = 95% UCL/Maximum Exposure.
mg/kg = Milligrams per kilogram. TEQ = Toxic equivalents.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. ug/kg = Micrograms per kilogram.
ND = Not Detected in given exposure area.
NL = Not listed.
PAH = Polynuclear Aromatic Hydrocarbons.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, 
Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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RM 1 West Metals
RM 1 West Arsenic 2.E-03 2.E-03
RM 1 West Lead --
RM 1 West Mercury 2.E-05 2.E-05 2.E-05
RM 1 West Thallium 2.E-04 2.E-04 2.E-04
RM 1 West Butyltins
RM 1 West Tributyltin ion 5.E-07 5.E-07
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene --
RM 1 West Benzo(a)pyrene --
RM 1 West Benzo(b)fluoranthene --
RM 1 West Benzo(k)fluoranthene --
RM 1 West Dibenzo(a,h)anthracene --
RM 1 West Indeno(1,2,3-cd)pyrene --
RM 1 West Naphthalene 3.E-07 3.E-07
RM 1 West Total Carcinogenic PAHs --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 2.E-04 2.E-04
RM 1 West Total PCB Congeners --
RM 1 West Total PCBs, Adjusted 7.E-05 7.E-05
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 1 West Total PCB TEQ 5.E-04 5.E-04
RM 1 West Total TEQ 9.E-04 9.E-04
RM 1 West Pesticides
RM 1 West Aldrin 2.E-06 2.E-06
RM 1 West Dieldrin ND ND
RM 1 West Total DDT 9.E-07 9.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA NA
Exposure Point Totalb 2.E-04 2.E-03 2.E-05 3.E-07 2.E-04 2.E-04 9.E-04

Endpoint-specific Hazard Indices
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1 East Metals
RM 1 East Arsenic 2.E-03 2.E-03
RM 1 East Lead --
RM 1 East Mercury 2.E-03 2.E-03 2.E-03
RM 1 East Thallium ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 7.E-07 7.E-07
RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene --
RM 1 East Benzo(a)pyrene --
RM 1 East Benzo(b)fluoranthene --
RM 1 East Benzo(k)fluoranthene --
RM 1 East Dibenzo(a,h)anthracene --
RM 1 East Indeno(1,2,3-cd)pyrene --
RM 1 East Naphthalene 2.E-07 2.E-07
RM 1 East Total Carcinogenic PAHs --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 5.E-03 5.E-03
RM 1 East Total PCB Congeners --
RM 1 East Total PCBs, Adjusted 4.E-05 4.E-05
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 1 East Total PCB TEQ 6.E-05 6.E-05
RM 1 East Total TEQ 1.E-04 1.E-04
RM 1 East Pesticides
RM 1 East Aldrin ND ND
RM 1 East Dieldrin ND ND
RM 1 East Total DDT 8.E-07 8.E-07
RM 1 East Conventionals
RM 1 East Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-03 2.E-07 1.E-06 7.E-03 1.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 West Metals
RM 1.5 West Arsenic 2.E-03 2.E-03
RM 1.5 West Lead --
RM 1.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 1.5 West Thallium NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene --
RM 1.5 West Benzo(a)pyrene --
RM 1.5 West Benzo(b)fluoranthene --
RM 1.5 West Benzo(k)fluoranthene --
RM 1.5 West Dibenzo(a,h)anthracene --
RM 1.5 West Indeno(1,2,3-cd)pyrene --
RM 1.5 West Naphthalene 9.E-08 9.E-08
RM 1.5 West Total Carcinogenic PAHs --
RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 2.E-04 2.E-04
RM 1.5 West Total PCB Congeners NA
RM 1.5 West Total PCBs, Adjusted NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 1.5 West Total PCB TEQ NA NA
RM 1.5 West Total TEQ 1.E-05 1.E-05
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ND
RM 1.5 West Dieldrin ND ND
RM 1.5 West Total DDT 2.E-07 2.E-07
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-05 9.E-08 2.E-07 2.E-04 1.E-05
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 East Metals
RM 1.5 East Arsenic 2.E-03 2.E-03
RM 1.5 East Lead --
RM 1.5 East Mercury 3.E-05 3.E-05 3.E-05
RM 1.5 East Thallium 1.E-04 1.E-04 1.E-04
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 2.E-07 2.E-07
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene --
RM 1.5 East Benzo(a)pyrene --
RM 1.5 East Benzo(b)fluoranthene --
RM 1.5 East Benzo(k)fluoranthene --
RM 1.5 East Dibenzo(a,h)anthracene --
RM 1.5 East Indeno(1,2,3-cd)pyrene --
RM 1.5 East Naphthalene 4.E-06 4.E-06
RM 1.5 East Total Carcinogenic PAHs --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 4.E-04 4.E-04
RM 1.5 East Total PCB Congeners --
RM 1.5 East Total PCBs, Adjusted 3.E-05 3.E-05
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 1.5 East Total PCB TEQ 2.E-05 2.E-05
RM 1.5 East Total TEQ 2.E-04 2.E-04
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ND
RM 1.5 East Dieldrin 2.E-07 2.E-07
RM 1.5 East Total DDT 5.E-06 5.E-06
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA NA
Exposure Point Total 1.E-04 2.E-03 3.E-05 4.E-06 1.E-04 4.E-04 2.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 West Metals
RM 2 West Arsenic 1.E-03 1.E-03
RM 2 West Lead --
RM 2 West Mercury 2.E-05 2.E-05 2.E-05
RM 2 West Thallium 2.E-04 2.E-04 2.E-04
RM 2 West Butyltins
RM 2 West Tributyltin ion 1.E-06 1.E-06
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene --
RM 2 West Benzo(a)pyrene --
RM 2 West Benzo(b)fluoranthene --
RM 2 West Benzo(k)fluoranthene --
RM 2 West Dibenzo(a,h)anthracene --
RM 2 West Indeno(1,2,3-cd)pyrene --
RM 2 West Naphthalene 1.E-07 1.E-07
RM 2 West Total Carcinogenic PAHs --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 2.E-04 2.E-04
RM 2 West Total PCB Congeners --
RM 2 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 2 West Total PCB TEQ 7.E-05 7.E-05
RM 2 West Total TEQ 3.E-04 3.E-04
RM 2 West Pesticides
RM 2 West Aldrin 2.E-06 2.E-06
RM 2 West Dieldrin 9.E-07 9.E-07
RM 2 West Total DDT 7.E-07 7.E-07
RM 2 West Conventionals
RM 2 West Perchlorate NA NA
Exposure Point Total 2.E-04 1.E-03 2.E-05 1.E-07 2.E-04 2.E-04 3.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 East Metals
RM 2 East Arsenic 1.E-03 1.E-03
RM 2 East Lead --
RM 2 East Mercury 2.E-05 2.E-05 2.E-05
RM 2 East Thallium NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 2.E-06 2.E-06
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene --
RM 2 East Benzo(a)pyrene --
RM 2 East Benzo(b)fluoranthene --
RM 2 East Benzo(k)fluoranthene --
RM 2 East Dibenzo(a,h)anthracene --
RM 2 East Indeno(1,2,3-cd)pyrene --
RM 2 East Naphthalene 2.E-07 2.E-07
RM 2 East Total Carcinogenic PAHs --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 9.E-03 9.E-03
RM 2 East Total PCB Congeners --
RM 2 East Total PCBs, Adjusted 3.E-02 3.E-02
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 2 East Total PCB TEQ 9.E-03 9.E-03
RM 2 East Total TEQ 9.E-03 9.E-03
RM 2 East Pesticides
RM 2 East Aldrin 4.E-06 4.E-06
RM 2 East Dieldrin 4.E-06 4.E-06
RM 2 East Total DDT 9.E-07 9.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 2.E-07 1.E-05 9.E-03 9.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 West Metals
RM 2.5 West Arsenic 2.E-03 2.E-03
RM 2.5 West Lead --
RM 2.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 2.5 West Thallium NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 1.E-06 1.E-06
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene --
RM 2.5 West Benzo(a)pyrene --
RM 2.5 West Benzo(b)fluoranthene --
RM 2.5 West Benzo(k)fluoranthene --
RM 2.5 West Dibenzo(a,h)anthracene --
RM 2.5 West Indeno(1,2,3-cd)pyrene --
RM 2.5 West Naphthalene 7.E-07 7.E-07
RM 2.5 West Total Carcinogenic PAHs --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 2.E-04 2.E-04
RM 2.5 West Total PCB Congeners --
RM 2.5 West Total PCBs, Adjusted 7.E-05 7.E-05
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 2.5 West Total PCB TEQ 4.E-05 4.E-05
RM 2.5 West Total TEQ 8.E-05 8.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 1.E-06 1.E-06
RM 2.5 West Dieldrin 7.E-07 7.E-07
RM 2.5 West Total DDT 7.E-07 7.E-07
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-05 7.E-07 3.E-06 2.E-04 8.E-05
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 East Metals
RM 2.5 East Arsenic 2.E-03 2.E-03
RM 2.5 East Lead --
RM 2.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 2.5 East Thallium NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene --
RM 2.5 East Benzo(a)pyrene --
RM 2.5 East Benzo(b)fluoranthene --
RM 2.5 East Benzo(k)fluoranthene --
RM 2.5 East Dibenzo(a,h)anthracene --
RM 2.5 East Indeno(1,2,3-cd)pyrene --
RM 2.5 East Naphthalene 2.E-06 2.E-06
RM 2.5 East Total Carcinogenic PAHs --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 9.E-07 9.E-07
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 8.E-04 8.E-04
RM 2.5 East Total PCB Congeners --
RM 2.5 East Total PCBs, Adjusted 2.E-03 2.E-03
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 2.5 East Total PCB TEQ 7.E-04 7.E-04
RM 2.5 East Total TEQ 8.E-04 8.E-04
RM 2.5 East Pesticides
RM 2.5 East Aldrin 4.E-06 4.E-06
RM 2.5 East Dieldrin 1.E-06 1.E-06
RM 2.5 East Total DDT 2.E-06 2.E-06
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-05 2.E-06 8.E-06 8.E-04 8.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 2.5 MC Metals
RM 2.5 MC Arsenic 2.E-03 2.E-03
RM 2.5 MC Lead --
RM 2.5 MC Mercury 3.E-05 3.E-05 3.E-05
RM 2.5 MC Thallium NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene --
RM 2.5 MC Benzo(a)pyrene --
RM 2.5 MC Benzo(b)fluoranthene --
RM 2.5 MC Benzo(k)fluoranthene --
RM 2.5 MC Dibenzo(a,h)anthracene --
RM 2.5 MC Indeno(1,2,3-cd)pyrene --
RM 2.5 MC Naphthalene 1.E-06 1.E-06
RM 2.5 MC Total Carcinogenic PAHs --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 8.E-07 8.E-07
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 4.E-04 4.E-04
RM 2.5 MC Total PCB Congeners NA
RM 2.5 MC Total PCBs, Adjusted NA NA
RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA NA
RM 2.5 MC Total PCB TEQ NA NA
RM 2.5 MC Total TEQ NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 4.E-06 4.E-06
RM 2.5 MC Dieldrin 3.E-06 3.E-06
RM 2.5 MC Total DDT 2.E-06 2.E-06
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA NA
Exposure Point Total 2.E-03 3.E-05 1.E-06 1.E-05 4.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 West Metals
RM 3 West Arsenic 1.E-03 1.E-03
RM 3 West Lead --
RM 3 West Mercury 3.E-05 3.E-05 3.E-05
RM 3 West Thallium 3.E-02 3.E-02 3.E-02
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.E-05 1.E-05
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene --
RM 3 West Benzo(a)pyrene --
RM 3 West Benzo(b)fluoranthene --
RM 3 West Benzo(k)fluoranthene --
RM 3 West Dibenzo(a,h)anthracene --
RM 3 West Indeno(1,2,3-cd)pyrene --
RM 3 West Naphthalene 2.E-06 2.E-06
RM 3 West Total Carcinogenic PAHs --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 2.E-04 2.E-04
RM 3 West Total PCB Congeners --
RM 3 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 3 West Total PCB TEQ 9.E-05 9.E-05
RM 3 West Total TEQ 3.E-04 3.E-04
RM 3 West Pesticides
RM 3 West Aldrin 3.E-06 3.E-06
RM 3 West Dieldrin 4.E-06 4.E-06
RM 3 West Total DDT 2.E-05 2.E-05
RM 3 West Conventionals
RM 3 West Perchlorate NA NA
Exposure Point Total 3.E-02 1.E-03 3.E-05 2.E-06 3.E-02 2.E-04 3.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 East Metals
RM 3 East Arsenic 2.E-03 2.E-03
RM 3 East Lead --
RM 3 East Mercury 2.E-05 2.E-05 2.E-05
RM 3 East Thallium 7.E-03 7.E-03 7.E-03
RM 3 East Butyltins
RM 3 East Tributyltin ion 9.E-06 9.E-06
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene --
RM 3 East Benzo(a)pyrene --
RM 3 East Benzo(b)fluoranthene --
RM 3 East Benzo(k)fluoranthene --
RM 3 East Dibenzo(a,h)anthracene --
RM 3 East Indeno(1,2,3-cd)pyrene --
RM 3 East Naphthalene 2.E-07 2.E-07
RM 3 East Total Carcinogenic PAHs --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 2.E-04 2.E-04
RM 3 East Total PCB Congeners --
RM 3 East Total PCBs, Adjusted 9.E-05 9.E-05
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 6.E-04 6.E-04
RM 3 East Total PCB TEQ 2.E-05 2.E-05
RM 3 East Total TEQ 6.E-04 6.E-04
RM 3 East Pesticides
RM 3 East Aldrin 2.E-06 2.E-06
RM 3 East Dieldrin 7.E-07 7.E-07
RM 3 East Total DDT 8.E-07 8.E-07
RM 3 East Conventionals
RM 3 East Perchlorate NA NA
Exposure Point Total 7.E-03 2.E-03 2.E-05 2.E-07 7.E-03 3.E-04 6.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 West Metals
RM 3.5 West Arsenic 4.E-03 4.E-03
RM 3.5 West Lead --
RM 3.5 West Mercury 3.E-05 3.E-05 3.E-05
RM 3.5 West Thallium 3.E-02 3.E-02 3.E-02
RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 5.E-05 5.E-05
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene --
RM 3.5 West Benzo(a)pyrene --
RM 3.5 West Benzo(b)fluoranthene --
RM 3.5 West Benzo(k)fluoranthene --
RM 3.5 West Dibenzo(a,h)anthracene --
RM 3.5 West Indeno(1,2,3-cd)pyrene --
RM 3.5 West Naphthalene 4.E-06 4.E-06
RM 3.5 West Total Carcinogenic PAHs --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 3.E-04 3.E-04
RM 3.5 West Total PCB Congeners --
RM 3.5 West Total PCBs, Adjusted 3.E-04 3.E-04
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 3.5 West Total PCB TEQ 2.E-04 2.E-04
RM 3.5 West Total TEQ 3.E-04 3.E-04
RM 3.5 West Pesticides
RM 3.5 West Aldrin 3.E-06 3.E-06
RM 3.5 West Dieldrin 6.E-07 6.E-07
RM 3.5 West Total DDT 3.E-06 3.E-06
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA NA
Exposure Point Total 3.E-02 4.E-03 3.E-05 4.E-06 3.E-02 3.E-04 3.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 East Metals
RM 3.5 East Arsenic 2.E-03 2.E-03
RM 3.5 East Lead --
RM 3.5 East Mercury 3.E-05 3.E-05 3.E-05
RM 3.5 East Thallium 1.E-02 1.E-02 1.E-02
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 5.E-03 5.E-03
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene --
RM 3.5 East Benzo(a)pyrene --
RM 3.5 East Benzo(b)fluoranthene --
RM 3.5 East Benzo(k)fluoranthene --
RM 3.5 East Dibenzo(a,h)anthracene --
RM 3.5 East Indeno(1,2,3-cd)pyrene --
RM 3.5 East Naphthalene 2.E-07 2.E-07
RM 3.5 East Total Carcinogenic PAHs --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 3.E-05 3.E-05
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 1.E-02 1.E-02
RM 3.5 East Total PCB Congeners --
RM 3.5 East Total PCBs, Adjusted 2.E-02 2.E-02
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 1.E-03 1.E-03
RM 3.5 East Total PCB TEQ 1.E-02 1.E-02
RM 3.5 East Total TEQ 1.E-02 1.E-02
RM 3.5 East Pesticides
RM 3.5 East Aldrin 3.E-06 3.E-06
RM 3.5 East Dieldrin 5.E-07 5.E-07
RM 3.5 East Total DDT 3.E-06 3.E-06
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA NA
Exposure Point Total 1.E-02 2.E-03 3.E-05 2.E-07 1.E-02 1.E-02 1.E-02
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 West Metals
RM 4 West Arsenic 2.E-03 2.E-03
RM 4 West Lead --
RM 4 West Mercury 4.E-05 4.E-05 4.E-05
RM 4 West Thallium 2.E-02 2.E-02 2.E-02
RM 4 West Butyltins
RM 4 West Tributyltin ion 5.E-06 5.E-06
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene --
RM 4 West Benzo(a)pyrene --
RM 4 West Benzo(b)fluoranthene --
RM 4 West Benzo(k)fluoranthene --
RM 4 West Dibenzo(a,h)anthracene --
RM 4 West Indeno(1,2,3-cd)pyrene --
RM 4 West Naphthalene 2.E-06 2.E-06
RM 4 West Total Carcinogenic PAHs --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 3.E-04 3.E-04
RM 4 West Total PCB Congeners --
RM 4 West Total PCBs, Adjusted 3.E-04 3.E-04
RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 4 West Total PCB TEQ 1.E-04 1.E-04
RM 4 West Total TEQ 5.E-04 5.E-04
RM 4 West Pesticides
RM 4 West Aldrin 3.E-06 3.E-06
RM 4 West Dieldrin 9.E-07 9.E-07
RM 4 West Total DDT 1.E-05 1.E-05
RM 4 West Conventionals
RM 4 West Perchlorate NA NA
Exposure Point Total 2.E-02 2.E-03 4.E-05 2.E-06 2.E-02 3.E-04 5.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 East Metals
RM 4 East Arsenic 2.E-03 2.E-03
RM 4 East Lead --
RM 4 East Mercury 2.E-05 2.E-05 2.E-05
RM 4 East Thallium 1.E-02 1.E-02 1.E-02
RM 4 East Butyltins
RM 4 East Tributyltin ion 2.E-05 2.E-05
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene --
RM 4 East Benzo(a)pyrene --
RM 4 East Benzo(b)fluoranthene --
RM 4 East Benzo(k)fluoranthene --
RM 4 East Dibenzo(a,h)anthracene --
RM 4 East Indeno(1,2,3-cd)pyrene --
RM 4 East Naphthalene 7.E-07 7.E-07
RM 4 East Total Carcinogenic PAHs --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 4.E-03 4.E-03
RM 4 East Total PCB Congeners --
RM 4 East Total PCBs, Adjusted 5.E-03 5.E-03
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 7.E-04 7.E-04
RM 4 East Total PCB TEQ 7.E-04 7.E-04
RM 4 East Total TEQ 1.E-03 1.E-03
RM 4 East Pesticides
RM 4 East Aldrin 4.E-06 4.E-06
RM 4 East Dieldrin 5.E-07 5.E-07
RM 4 East Total DDT 2.E-06 2.E-06
RM 4 East Conventionals
RM 4 East Perchlorate NA NA
Exposure Point Total 1.E-02 2.E-03 2.E-05 7.E-07 1.E-02 4.E-03 1.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 West Metals
RM 4.5 West Arsenic 2.E-03 2.E-03
RM 4.5 West Lead --
RM 4.5 West Mercury 4.E-05 4.E-05 4.E-05
RM 4.5 West Thallium 3.E-02 3.E-02 3.E-02
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 8.E-06 8.E-06
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene --
RM 4.5 West Benzo(a)pyrene --
RM 4.5 West Benzo(b)fluoranthene --
RM 4.5 West Benzo(k)fluoranthene --
RM 4.5 West Dibenzo(a,h)anthracene --
RM 4.5 West Indeno(1,2,3-cd)pyrene --
RM 4.5 West Naphthalene 4.E-06 4.E-06
RM 4.5 West Total Carcinogenic PAHs --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 4.E-04 4.E-04
RM 4.5 West Total PCB Congeners --
RM 4.5 West Total PCBs, Adjusted 1.E-03 1.E-03
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 7.E-04 7.E-04
RM 4.5 West Total PCB TEQ 5.E-04 5.E-04
RM 4.5 West Total TEQ 1.E-03 1.E-03
RM 4.5 West Pesticides
RM 4.5 West Aldrin 7.E-06 7.E-06
RM 4.5 West Dieldrin 6.E-07 6.E-07
RM 4.5 West Total DDT 3.E-06 3.E-06
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA NA
Exposure Point Total 3.E-02 2.E-03 4.E-05 4.E-06 3.E-02 4.E-04 1.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 East Metals
RM 4.5 East Arsenic 2.E-03 2.E-03
RM 4.5 East Lead --
RM 4.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 4.5 East Thallium 2.E-02 2.E-02 2.E-02
RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 4.E-05 4.E-05
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene --
RM 4.5 East Benzo(a)pyrene --
RM 4.5 East Benzo(b)fluoranthene --
RM 4.5 East Benzo(k)fluoranthene --
RM 4.5 East Dibenzo(a,h)anthracene --
RM 4.5 East Indeno(1,2,3-cd)pyrene --
RM 4.5 East Naphthalene 4.E-06 4.E-06
RM 4.5 East Total Carcinogenic PAHs --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 4.E-04 4.E-04
RM 4.5 East Total PCB Congeners --
RM 4.5 East Total PCBs, Adjusted 1.E-04 1.E-04
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 4.5 East Total PCB TEQ 7.E-05 7.E-05
RM 4.5 East Total TEQ 1.E-04 1.E-04
RM 4.5 East Pesticides
RM 4.5 East Aldrin 8.E-07 8.E-07
RM 4.5 East Dieldrin 3.E-07 3.E-07
RM 4.5 East Total DDT 2.E-06 2.E-06
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA NA
Exposure Point Total 2.E-02 2.E-03 2.E-05 4.E-06 2.E-02 5.E-04 1.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 West Metals
RM 5 West Arsenic 1.E-03 1.E-03
RM 5 West Lead --
RM 5 West Mercury 2.E-05 2.E-05 2.E-05
RM 5 West Thallium 3.E-02 3.E-02 3.E-02
RM 5 West Butyltins
RM 5 West Tributyltin ion 1.E-05 1.E-05
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene --
RM 5 West Benzo(a)pyrene --
RM 5 West Benzo(b)fluoranthene --
RM 5 West Benzo(k)fluoranthene --
RM 5 West Dibenzo(a,h)anthracene --
RM 5 West Indeno(1,2,3-cd)pyrene --
RM 5 West Naphthalene 4.E-06 4.E-06
RM 5 West Total Carcinogenic PAHs --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 8.E-07 8.E-07
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 3.E-04 3.E-04
RM 5 West Total PCB Congeners --
RM 5 West Total PCBs, Adjusted 9.E-04 9.E-04
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 6.E-04 6.E-04
RM 5 West Total PCB TEQ 4.E-04 4.E-04
RM 5 West Total TEQ 1.E-03 1.E-03
RM 5 West Pesticides
RM 5 West Aldrin 1.E-05 1.E-05
RM 5 West Dieldrin 3.E-06 3.E-06
RM 5 West Total DDT 9.E-06 9.E-06
RM 5 West Conventionals
RM 5 West Perchlorate NA NA
Exposure Point Total 3.E-02 1.E-03 2.E-05 4.E-06 3.E-02 3.E-04 1.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 5 East Metals
RM 5 East Arsenic 1.E-03 1.E-03
RM 5 East Lead --
RM 5 East Mercury 2.E-05 2.E-05 2.E-05
RM 5 East Thallium 3.E-02 3.E-02 3.E-02
RM 5 East Butyltins
RM 5 East Tributyltin ion 7.E-05 7.E-05
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene --
RM 5 East Benzo(a)pyrene --
RM 5 East Benzo(b)fluoranthene --
RM 5 East Benzo(k)fluoranthene --
RM 5 East Dibenzo(a,h)anthracene --
RM 5 East Indeno(1,2,3-cd)pyrene --
RM 5 East Naphthalene 1.E-06 1.E-06
RM 5 East Total Carcinogenic PAHs --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 3.E-04 3.E-04
RM 5 East Total PCB Congeners NA
RM 5 East Total PCBs, Adjusted NA NA
RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA NA
RM 5 East Total PCB TEQ NA NA
RM 5 East Total TEQ NA NA
RM 5 East Pesticides
RM 5 East Aldrin 4.E-06 4.E-06
RM 5 East Dieldrin 3.E-06 3.E-06
RM 5 East Total DDT 4.E-07 4.E-07
RM 5 East Conventionals
RM 5 East Perchlorate NA NA
Exposure Point Total 3.E-02 1.E-03 2.E-05 1.E-06 3.E-02 3.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 West Metals
RM 5.5 West Arsenic 2.E-03 2.E-03
RM 5.5 West Lead --
RM 5.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 5.5 West Thallium 9.E-05 9.E-05 9.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 2.E-05 2.E-05
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene --
RM 5.5 West Benzo(a)pyrene --
RM 5.5 West Benzo(b)fluoranthene --
RM 5.5 West Benzo(k)fluoranthene --
RM 5.5 West Dibenzo(a,h)anthracene --
RM 5.5 West Indeno(1,2,3-cd)pyrene --
RM 5.5 West Naphthalene 3.E-06 3.E-06
RM 5.5 West Total Carcinogenic PAHs --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 9.E-07 9.E-07
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 5.E-04 5.E-04
RM 5.5 West Total PCB Congeners --
RM 5.5 West Total PCBs, Adjusted 3.E-04 3.E-04
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 5.5 West Total PCB TEQ 2.E-04 2.E-04
RM 5.5 West Total TEQ 5.E-04 5.E-04
RM 5.5 West Pesticides
RM 5.5 West Aldrin 4.E-06 4.E-06
RM 5.5 West Dieldrin 1.E-06 1.E-06
RM 5.5 West Total DDT 1.E-05 1.E-05
RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA NA
Exposure Point Total 9.E-05 2.E-03 2.E-05 3.E-06 1.E-04 6.E-04 5.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 East Metals
RM 5.5 East Arsenic 3.E-03 3.E-03
RM 5.5 East Lead --
RM 5.5 East Mercury 2.E-04 2.E-04 2.E-04
RM 5.5 East Thallium 2.E-02 2.E-02 2.E-02
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 2.E-04 2.E-04
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene --
RM 5.5 East Benzo(a)pyrene --
RM 5.5 East Benzo(b)fluoranthene --
RM 5.5 East Benzo(k)fluoranthene --
RM 5.5 East Dibenzo(a,h)anthracene --
RM 5.5 East Indeno(1,2,3-cd)pyrene --
RM 5.5 East Naphthalene 3.E-06 3.E-06
RM 5.5 East Total Carcinogenic PAHs --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 2.E-03 2.E-03
RM 5.5 East Total PCB Congeners --
RM 5.5 East Total PCBs, Adjusted 2.E-03 2.E-03
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 9.E-04 9.E-04
RM 5.5 East Total PCB TEQ 1.E-03 1.E-03
RM 5.5 East Total TEQ 2.E-03 2.E-03
RM 5.5 East Pesticides
RM 5.5 East Aldrin 2.E-06 2.E-06
RM 5.5 East Dieldrin 2.E-06 2.E-06
RM 5.5 East Total DDT 4.E-06 4.E-06
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA NA
Exposure Point Total 2.E-02 3.E-03 2.E-04 3.E-06 2.E-02 2.E-03 2.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 West Metals
RM 6 West Arsenic 1.E-03 1.E-03
RM 6 West Lead --
RM 6 West Mercury 4.E-05 4.E-05 4.E-05
RM 6 West Thallium 6.E-03 6.E-03 6.E-03
RM 6 West Butyltins
RM 6 West Tributyltin ion 1.E-05 1.E-05
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene --
RM 6 West Benzo(a)pyrene --
RM 6 West Benzo(b)fluoranthene --
RM 6 West Benzo(k)fluoranthene --
RM 6 West Dibenzo(a,h)anthracene --
RM 6 West Indeno(1,2,3-cd)pyrene --
RM 6 West Naphthalene 2.E-04 2.E-04
RM 6 West Total Carcinogenic PAHs --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 6.E-04 6.E-04
RM 6 West Total PCB Congeners --
RM 6 West Total PCBs, Adjusted 2.E-03 2.E-03
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 6 West Total PCB TEQ 6.E-04 6.E-04
RM 6 West Total TEQ 7.E-04 7.E-04
RM 6 West Pesticides
RM 6 West Aldrin 1.E-05 1.E-05
RM 6 West Dieldrin 6.E-06 6.E-06
RM 6 West Total DDT 2.E-05 2.E-05
RM 6 West Conventionals
RM 6 West Perchlorate NA NA
Exposure Point Total 6.E-03 1.E-03 4.E-05 2.E-04 6.E-03 7.E-04 7.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 East Metals
RM 6 East Arsenic 2.E-03 2.E-03
RM 6 East Lead --
RM 6 East Mercury 1.E-04 1.E-04 1.E-04
RM 6 East Thallium ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 2.E-04 2.E-04
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene --
RM 6 East Benzo(a)pyrene --
RM 6 East Benzo(b)fluoranthene --
RM 6 East Benzo(k)fluoranthene --
RM 6 East Dibenzo(a,h)anthracene --
RM 6 East Indeno(1,2,3-cd)pyrene --
RM 6 East Naphthalene 8.E-06 8.E-06
RM 6 East Total Carcinogenic PAHs --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 2.E-03 2.E-03
RM 6 East Total PCB Congeners --
RM 6 East Total PCBs, Adjusted 1.E-03 1.E-03
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 6 East Total PCB TEQ 7.E-04 7.E-04
RM 6 East Total TEQ 1.E-03 1.E-03
RM 6 East Pesticides
RM 6 East Aldrin 4.E-06 4.E-06
RM 6 East Dieldrin 3.E-07 3.E-07
RM 6 East Total DDT 9.E-07 9.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA NA
Exposure Point Total 2.E-03 1.E-04 8.E-06 6.E-06 2.E-03 1.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 West Metals
RM 6.5 West Arsenic 5.E-03 5.E-03
RM 6.5 West Lead --
RM 6.5 West Mercury 5.E-05 5.E-05 5.E-05
RM 6.5 West Thallium 1.E-04 1.E-04 1.E-04
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 3.E-05 3.E-05
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene --
RM 6.5 West Benzo(a)pyrene --
RM 6.5 West Benzo(b)fluoranthene --
RM 6.5 West Benzo(k)fluoranthene --
RM 6.5 West Dibenzo(a,h)anthracene --
RM 6.5 West Indeno(1,2,3-cd)pyrene --
RM 6.5 West Naphthalene 1.E-06 1.E-06
RM 6.5 West Total Carcinogenic PAHs --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 9.E-07 9.E-07
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 9.E-04 9.E-04
RM 6.5 West Total PCB Congeners --
RM 6.5 West Total PCBs, Adjusted 3.E-03 3.E-03
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 6.E-03 6.E-03
RM 6.5 West Total PCB TEQ 6.E-04 6.E-04
RM 6.5 West Total TEQ 7.E-03 7.E-03
RM 6.5 West Pesticides
RM 6.5 West Aldrin 1.E-05 1.E-05
RM 6.5 West Dieldrin 2.E-06 2.E-06
RM 6.5 West Total DDT 3.E-05 3.E-05
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA NA
Exposure Point Total 1.E-04 5.E-03 5.E-05 1.E-06 2.E-04 1.E-03 7.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 East Metals
RM 6.5 East Arsenic 2.E-03 2.E-03
RM 6.5 East Lead --
RM 6.5 East Mercury 3.E-03 3.E-03 3.E-03
RM 6.5 East Thallium 9.E-03 9.E-03 9.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 6.E-05 6.E-05
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene --
RM 6.5 East Benzo(a)pyrene --
RM 6.5 East Benzo(b)fluoranthene --
RM 6.5 East Benzo(k)fluoranthene --
RM 6.5 East Dibenzo(a,h)anthracene --
RM 6.5 East Indeno(1,2,3-cd)pyrene --
RM 6.5 East Naphthalene 1.E-06 1.E-06
RM 6.5 East Total Carcinogenic PAHs --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 7.E-03 7.E-03
RM 6.5 East Total PCB Congeners --
RM 6.5 East Total PCBs, Adjusted 2.E-02 2.E-02
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 6.E-03 6.E-03
RM 6.5 East Total PCB TEQ 2.E-03 2.E-03
RM 6.5 East Total TEQ 8.E-03 8.E-03
RM 6.5 East Pesticides
RM 6.5 East Aldrin 2.E-06 2.E-06
RM 6.5 East Dieldrin 7.E-07 7.E-07
RM 6.5 East Total DDT 1.E-05 1.E-05
RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA NA
Exposure Point Total 9.E-03 2.E-03 3.E-03 1.E-06 9.E-03 1.E-02 8.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 25 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 West Metals
RM 7 West Arsenic 2.E-03 2.E-03
RM 7 West Lead --
RM 7 West Mercury 3.E-05 3.E-05 3.E-05
RM 7 West Thallium 9.E-03 9.E-03 9.E-03
RM 7 West Butyltins
RM 7 West Tributyltin ion 4.E-06 4.E-06
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene --
RM 7 West Benzo(a)pyrene --
RM 7 West Benzo(b)fluoranthene --
RM 7 West Benzo(k)fluoranthene --
RM 7 West Dibenzo(a,h)anthracene --
RM 7 West Indeno(1,2,3-cd)pyrene --
RM 7 West Naphthalene 1.E-07 1.E-07
RM 7 West Total Carcinogenic PAHs --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 9.E-04 9.E-04
RM 7 West Total PCB Congeners --
RM 7 West Total PCBs, Adjusted 8.E-03 8.E-03
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 9.E-01 9.E-01
RM 7 West Total PCB TEQ 5.E-03 5.E-03
RM 7 West Total TEQ 9.E-01 9.E-01
RM 7 West Pesticides
RM 7 West Aldrin 5.E-04 5.E-04
RM 7 West Dieldrin 7.E-06 7.E-06
RM 7 West Total DDT 1.E-03 1.E-03
RM 7 West Conventionals
RM 7 West Perchlorate 3.E-02 3.E-02
Exposure Point Total 9.E-03 2.E-03 3.E-05 1.E-07 1.E-02 1.E-03 9.E-01 3.E-02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 26 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 East Metals
RM 7 East Arsenic 5.E-03 5.E-03
RM 7 East Lead --
RM 7 East Mercury 2.E-05 2.E-05 2.E-05
RM 7 East Thallium 2.E-02 2.E-02 2.E-02
RM 7 East Butyltins
RM 7 East Tributyltin ion 4.E-04 4.E-04
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene --
RM 7 East Benzo(a)pyrene --
RM 7 East Benzo(b)fluoranthene --
RM 7 East Benzo(k)fluoranthene --
RM 7 East Dibenzo(a,h)anthracene --
RM 7 East Indeno(1,2,3-cd)pyrene --
RM 7 East Naphthalene 4.E-07 4.E-07
RM 7 East Total Carcinogenic PAHs --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 8.E-06 8.E-06
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 7.E-04 7.E-04
RM 7 East Total PCB Congeners --
RM 7 East Total PCBs, Adjusted 3.E-04 3.E-04
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 4.E-03 4.E-03
RM 7 East Total PCB TEQ 2.E-04 2.E-04
RM 7 East Total TEQ 4.E-03 4.E-03
RM 7 East Pesticides
RM 7 East Aldrin 3.E-06 3.E-06
RM 7 East Dieldrin 4.E-07 4.E-07
RM 7 East Total DDT 2.E-06 2.E-06
RM 7 East Conventionals
RM 7 East Perchlorate NA NA
Exposure Point Total 2.E-02 5.E-03 2.E-05 4.E-07 2.E-02 1.E-03 4.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 7.5 West Metals
RM 7.5 West Arsenic 1.E-03 1.E-03
RM 7.5 West Lead --
RM 7.5 West Mercury 3.E-05 3.E-05 3.E-05
RM 7.5 West Thallium 1.E-02 1.E-02 1.E-02
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 5.E-06 5.E-06
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene --
RM 7.5 West Benzo(a)pyrene --
RM 7.5 West Benzo(b)fluoranthene --
RM 7.5 West Benzo(k)fluoranthene --
RM 7.5 West Dibenzo(a,h)anthracene --
RM 7.5 West Indeno(1,2,3-cd)pyrene --
RM 7.5 West Naphthalene 3.E-07 3.E-07
RM 7.5 West Total Carcinogenic PAHs --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 3.E-03 3.E-03
RM 7.5 West Total PCB Congeners --
RM 7.5 West Total PCBs, Adjusted 3.E-04 3.E-04
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 7.5 West Total PCB TEQ 2.E-04 2.E-04
RM 7.5 West Total TEQ 5.E-04 5.E-04
RM 7.5 West Pesticides
RM 7.5 West Aldrin 2.E-06 2.E-06
RM 7.5 West Dieldrin 3.E-06 3.E-06
RM 7.5 West Total DDT 1.E-05 1.E-05
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA NA
Exposure Point Total 1.E-02 1.E-03 3.E-05 3.E-07 1.E-02 3.E-03 5.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 East Metals
RM 7.5 East Arsenic 1.E-03 1.E-03
RM 7.5 East Lead --
RM 7.5 East Mercury 3.E-05 3.E-05 3.E-05
RM 7.5 East Thallium 1.E-02 1.E-02 1.E-02
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 1.E-04 1.E-04
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene --
RM 7.5 East Benzo(a)pyrene --
RM 7.5 East Benzo(b)fluoranthene --
RM 7.5 East Benzo(k)fluoranthene --
RM 7.5 East Dibenzo(a,h)anthracene --
RM 7.5 East Indeno(1,2,3-cd)pyrene --
RM 7.5 East Naphthalene 1.E-07 1.E-07
RM 7.5 East Total Carcinogenic PAHs --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 5.E-04 5.E-04
RM 7.5 East Total PCB Congeners NA
RM 7.5 East Total PCBs, Adjusted NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA NA
RM 7.5 East Total PCB TEQ NA NA
RM 7.5 East Total TEQ NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ND
RM 7.5 East Dieldrin 1.E-06 1.E-06
RM 7.5 East Total DDT 7.E-07 7.E-07
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA NA
Exposure Point Total 1.E-02 1.E-03 3.E-05 1.E-07 1.E-02 6.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 West Metals
RM 8 West Arsenic 3.E-03 3.E-03
RM 8 West Lead --
RM 8 West Mercury 8.E-05 8.E-05 8.E-05
RM 8 West Thallium 1.E-02 1.E-02 1.E-02
RM 8 West Butyltins
RM 8 West Tributyltin ion 1.E-05 1.E-05
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene --
RM 8 West Benzo(a)pyrene --
RM 8 West Benzo(b)fluoranthene --
RM 8 West Benzo(k)fluoranthene --
RM 8 West Dibenzo(a,h)anthracene --
RM 8 West Indeno(1,2,3-cd)pyrene --
RM 8 West Naphthalene 8.E-07 8.E-07
RM 8 West Total Carcinogenic PAHs --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 3.E-03 3.E-03
RM 8 West Total PCB Congeners --
RM 8 West Total PCBs, Adjusted 1.E-03 1.E-03
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 8 West Total PCB TEQ 1.E-03 1.E-03
RM 8 West Total TEQ 1.E-03 1.E-03
RM 8 West Pesticides
RM 8 West Aldrin 6.E-07 6.E-07
RM 8 West Dieldrin 2.E-05 2.E-05
RM 8 West Total DDT 4.E-06 4.E-06
RM 8 West Conventionals
RM 8 West Perchlorate NA NA
Exposure Point Total 1.E-02 3.E-03 8.E-05 8.E-07 1.E-02 3.E-03 1.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 East Metals
RM 8 East Arsenic 3.E-03 3.E-03
RM 8 East Lead --
RM 8 East Mercury 6.E-05 6.E-05 6.E-05
RM 8 East Thallium 1.E-02 1.E-02 1.E-02
RM 8 East Butyltins
RM 8 East Tributyltin ion 3.E-03 3.E-03
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene --
RM 8 East Benzo(a)pyrene --
RM 8 East Benzo(b)fluoranthene --
RM 8 East Benzo(k)fluoranthene --
RM 8 East Dibenzo(a,h)anthracene --
RM 8 East Indeno(1,2,3-cd)pyrene --
RM 8 East Naphthalene 2.E-07 2.E-07
RM 8 East Total Carcinogenic PAHs --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 5.E-03 5.E-03
RM 8 East Total PCB Congeners --
RM 8 East Total PCBs, Adjusted 7.E-03 7.E-03
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 8 East Total PCB TEQ 4.E-03 4.E-03
RM 8 East Total TEQ 4.E-03 4.E-03
RM 8 East Pesticides
RM 8 East Aldrin 2.E-06 2.E-06
RM 8 East Dieldrin 1.E-05 1.E-05
RM 8 East Total DDT 1.E-05 1.E-05
RM 8 East Conventionals
RM 8 East Perchlorate NA NA
Exposure Point Total 1.E-02 3.E-03 6.E-05 2.E-07 1.E-02 8.E-03 4.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 SIL Metals
RM 8 SIL Arsenic 2.E-03 2.E-03
RM 8 SIL Lead --
RM 8 SIL Mercury 4.E-05 4.E-05 4.E-05
RM 8 SIL Thallium 1.E-02 1.E-02 1.E-02
RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 6.E-03 6.E-03
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene --
RM 8 SIL Benzo(a)pyrene --
RM 8 SIL Benzo(b)fluoranthene --
RM 8 SIL Benzo(k)fluoranthene --
RM 8 SIL Dibenzo(a,h)anthracene --
RM 8 SIL Indeno(1,2,3-cd)pyrene --
RM 8 SIL Naphthalene 3.E-07 3.E-07
RM 8 SIL Total Carcinogenic PAHs --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 3.E-04 3.E-04
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 5.E-03 5.E-03
RM 8 SIL Total PCB Congeners --
RM 8 SIL Total PCBs, Adjusted 5.E-02 5.E-02
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 3.E-03 3.E-03
RM 8 SIL Total PCB TEQ 9.E-03 9.E-03
RM 8 SIL Total TEQ 1.E-02 1.E-02
RM 8 SIL Pesticides
RM 8 SIL Aldrin 2.E-06 2.E-06
RM 8 SIL Dieldrin 5.E-06 5.E-06
RM 8 SIL Total DDT 2.E-06 2.E-06
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA NA
Exposure Point Total 1.E-02 2.E-03 4.E-05 3.E-07 1.E-02 1.E-02 1.E-02
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 West Metals
RM 8.5 West Arsenic 4.E-03 4.E-03
RM 8.5 West Lead --
RM 8.5 West Mercury 1.E-04 1.E-04 1.E-04
RM 8.5 West Thallium 1.E-02 1.E-02 1.E-02
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 9.E-06 9.E-06
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene --
RM 8.5 West Benzo(a)pyrene --
RM 8.5 West Benzo(b)fluoranthene --
RM 8.5 West Benzo(k)fluoranthene --
RM 8.5 West Dibenzo(a,h)anthracene --
RM 8.5 West Indeno(1,2,3-cd)pyrene --
RM 8.5 West Naphthalene 4.E-07 4.E-07
RM 8.5 West Total Carcinogenic PAHs --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 6.E-02 6.E-02
RM 8.5 West Total PCB Congeners --
RM 8.5 West Total PCBs, Adjusted 2.E-01 2.E-01
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 2.E-03 2.E-03
RM 8.5 West Total PCB TEQ 3.E-02 3.E-02
RM 8.5 West Total TEQ 3.E-02 3.E-02
RM 8.5 West Pesticides
RM 8.5 West Aldrin 2.E-04 2.E-04
RM 8.5 West Dieldrin 1.E-04 1.E-04
RM 8.5 West Total DDT 4.E-06 4.E-06
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA NA
Exposure Point Total 1.E-02 4.E-03 1.E-04 4.E-07 1.E-02 6.E-02 3.E-02
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 8.5 East Metals
RM 8.5 East Arsenic 3.E-03 3.E-03
RM 8.5 East Lead --
RM 8.5 East Mercury 5.E-05 5.E-05 5.E-05
RM 8.5 East Thallium 1.E-02 1.E-02 1.E-02
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 2.E-05 2.E-05
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene --
RM 8.5 East Benzo(a)pyrene --
RM 8.5 East Benzo(b)fluoranthene --
RM 8.5 East Benzo(k)fluoranthene --
RM 8.5 East Dibenzo(a,h)anthracene --
RM 8.5 East Indeno(1,2,3-cd)pyrene --
RM 8.5 East Naphthalene 1.E-06 1.E-06
RM 8.5 East Total Carcinogenic PAHs --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 8.E-06 8.E-06
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 7.E-04 7.E-04
RM 8.5 East Total PCB Congeners --
RM 8.5 East Total PCBs, Adjusted 5.E-04 5.E-04
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 8.5 East Total PCB TEQ 1.E-04 1.E-04
RM 8.5 East Total TEQ 2.E-04 2.E-04
RM 8.5 East Pesticides
RM 8.5 East Aldrin 2.E-07 2.E-07
RM 8.5 East Dieldrin 1.E-06 1.E-06
RM 8.5 East Total DDT 5.E-07 5.E-07
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA NA
Exposure Point Total 1.E-02 3.E-03 5.E-05 1.E-06 1.E-02 8.E-04 2.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 34 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 West Metals
RM 9 West Arsenic 2.E-03 2.E-03
RM 9 West Lead --
RM 9 West Mercury 6.E-05 6.E-05 6.E-05
RM 9 West Thallium 2.E-02 2.E-02 2.E-02
RM 9 West Butyltins
RM 9 West Tributyltin ion 9.E-06 9.E-06
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene --
RM 9 West Benzo(a)pyrene --
RM 9 West Benzo(b)fluoranthene --
RM 9 West Benzo(k)fluoranthene --
RM 9 West Dibenzo(a,h)anthracene --
RM 9 West Indeno(1,2,3-cd)pyrene --
RM 9 West Naphthalene 2.E-07 2.E-07
RM 9 West Total Carcinogenic PAHs --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 4.E-06 4.E-06
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 1.E-02 1.E-02
RM 9 West Total PCB Congeners --
RM 9 West Total PCBs, Adjusted 2.E-02 2.E-02
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 6.E-04 6.E-04
RM 9 West Total PCB TEQ 7.E-03 7.E-03
RM 9 West Total TEQ 7.E-03 7.E-03
RM 9 West Pesticides
RM 9 West Aldrin 8.E-06 8.E-06
RM 9 West Dieldrin 2.E-06 2.E-06
RM 9 West Total DDT 2.E-06 2.E-06
RM 9 West Conventionals
RM 9 West Perchlorate NA NA
Exposure Point Total 2.E-02 2.E-03 6.E-05 2.E-07 2.E-02 1.E-02 7.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 East Metals
RM 9 East Arsenic 2.E-03 2.E-03
RM 9 East Lead --
RM 9 East Mercury 2.E-05 2.E-05 2.E-05
RM 9 East Thallium NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene --
RM 9 East Benzo(a)pyrene --
RM 9 East Benzo(b)fluoranthene --
RM 9 East Benzo(k)fluoranthene --
RM 9 East Dibenzo(a,h)anthracene --
RM 9 East Indeno(1,2,3-cd)pyrene --
RM 9 East Naphthalene 9.E-08 9.E-08
RM 9 East Total Carcinogenic PAHs --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 1.E-03 1.E-03
RM 9 East Total PCB Congeners --
RM 9 East Total PCBs, Adjusted 1.E-03 1.E-03
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 9 East Total PCB TEQ 1.E-04 1.E-04
RM 9 East Total TEQ 2.E-04 2.E-04
RM 9 East Pesticides
RM 9 East Aldrin ND ND
RM 9 East Dieldrin 9.E-07 9.E-07
RM 9 East Total DDT 4.E-07 4.E-07
RM 9 East Conventionals
RM 9 East Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-05 9.E-08 1.E-05 1.E-03 2.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 9.5 West Metals
RM 9.5 West Arsenic 2.E-03 2.E-03
RM 9.5 West Lead --
RM 9.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 9.5 West Thallium 1.E-04 1.E-04 1.E-04
RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 6.E-06 6.E-06
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene --
RM 9.5 West Benzo(a)pyrene --
RM 9.5 West Benzo(b)fluoranthene --
RM 9.5 West Benzo(k)fluoranthene --
RM 9.5 West Dibenzo(a,h)anthracene --
RM 9.5 West Indeno(1,2,3-cd)pyrene --
RM 9.5 West Naphthalene 2.E-06 2.E-06
RM 9.5 West Total Carcinogenic PAHs --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 3.E-03 3.E-03
RM 9.5 West Total PCB Congeners --
RM 9.5 West Total PCBs, Adjusted 5.E-03 5.E-03
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 2.E-03 2.E-03
RM 9.5 West Total PCB TEQ 1.E-03 1.E-03
RM 9.5 West Total TEQ 3.E-03 3.E-03
RM 9.5 West Pesticides
RM 9.5 West Aldrin 2.E-05 2.E-05
RM 9.5 West Dieldrin 2.E-05 2.E-05
RM 9.5 West Total DDT 9.E-07 9.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA NA
Exposure Point Total 1.E-04 2.E-03 2.E-05 2.E-06 2.E-04 3.E-03 3.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 East Metals
RM 9.5 East Arsenic 1.E-03 1.E-03
RM 9.5 East Lead --
RM 9.5 East Mercury 3.E-05 3.E-05 3.E-05
RM 9.5 East Thallium 1.E-04 1.E-04 1.E-04
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 2.E-06 2.E-06
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene --
RM 9.5 East Benzo(a)pyrene --
RM 9.5 East Benzo(b)fluoranthene --
RM 9.5 East Benzo(k)fluoranthene --
RM 9.5 East Dibenzo(a,h)anthracene --
RM 9.5 East Indeno(1,2,3-cd)pyrene --
RM 9.5 East Naphthalene 5.E-08 5.E-08
RM 9.5 East Total Carcinogenic PAHs --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 6.E-04 6.E-04
RM 9.5 East Total PCB Congeners --
RM 9.5 East Total PCBs, Adjusted 1.E-04 1.E-04
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 9.5 East Total PCB TEQ 7.E-05 7.E-05
RM 9.5 East Total TEQ 2.E-04 2.E-04
RM 9.5 East Pesticides
RM 9.5 East Aldrin 3.E-06 3.E-06
RM 9.5 East Dieldrin 1.E-07 1.E-07
RM 9.5 East Total DDT 3.E-07 3.E-07
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA NA
Exposure Point Total 1.E-04 1.E-03 3.E-05 5.E-08 1.E-04 6.E-04 2.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 West Metals
RM 10 West Arsenic 1.E-02 1.E-02
RM 10 West Lead --
RM 10 West Mercury 3.E-05 3.E-05 3.E-05
RM 10 West Thallium 1.E-04 1.E-04 1.E-04
RM 10 West Butyltins
RM 10 West Tributyltin ion 2.E-06 2.E-06
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene --
RM 10 West Benzo(a)pyrene --
RM 10 West Benzo(b)fluoranthene --
RM 10 West Benzo(k)fluoranthene --
RM 10 West Dibenzo(a,h)anthracene --
RM 10 West Indeno(1,2,3-cd)pyrene --
RM 10 West Naphthalene 6.E-07 6.E-07
RM 10 West Total Carcinogenic PAHs --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 5.E-03 5.E-03
RM 10 West Total PCB Congeners --
RM 10 West Total PCBs, Adjusted 3.E-03 3.E-03
RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 1.E-03 1.E-03
RM 10 West Total PCB TEQ 6.E-04 6.E-04
RM 10 West Total TEQ 2.E-03 2.E-03
RM 10 West Pesticides
RM 10 West Aldrin 3.E-06 3.E-06
RM 10 West Dieldrin ND ND
RM 10 West Total DDT 1.E-06 1.E-06
RM 10 West Conventionals
RM 10 West Perchlorate NA NA
Exposure Point Total 1.E-04 1.E-02 3.E-05 6.E-07 1.E-04 5.E-03 2.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 East Metals
RM 10 East Arsenic 1.E-03 1.E-03
RM 10 East Lead --
RM 10 East Mercury 2.E-05 2.E-05 2.E-05
RM 10 East Thallium NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene --
RM 10 East Benzo(a)pyrene --
RM 10 East Benzo(b)fluoranthene --
RM 10 East Benzo(k)fluoranthene --
RM 10 East Dibenzo(a,h)anthracene --
RM 10 East Indeno(1,2,3-cd)pyrene --
RM 10 East Naphthalene 2.E-07 2.E-07
RM 10 East Total Carcinogenic PAHs --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 5.E-04 5.E-04
RM 10 East Total PCB Congeners --
RM 10 East Total PCBs, Adjusted 4.E-04 4.E-04
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 6.E-05 6.E-05
RM 10 East Total PCB TEQ 2.E-04 2.E-04
RM 10 East Total TEQ 2.E-04 2.E-04
RM 10 East Pesticides
RM 10 East Aldrin 5.E-07 5.E-07
RM 10 East Dieldrin 3.E-07 3.E-07
RM 10 East Total DDT 2.E-07 2.E-07
RM 10 East Conventionals
RM 10 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 2.E-07 3.E-06 5.E-04 2.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 West Metals
RM 10.5 West Arsenic 2.E-03 2.E-03
RM 10.5 West Lead --
RM 10.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 10.5 West Thallium NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene --
RM 10.5 West Benzo(a)pyrene --
RM 10.5 West Benzo(b)fluoranthene --
RM 10.5 West Benzo(k)fluoranthene --
RM 10.5 West Dibenzo(a,h)anthracene --
RM 10.5 West Indeno(1,2,3-cd)pyrene --
RM 10.5 West Naphthalene 3.E-06 3.E-06
RM 10.5 West Total Carcinogenic PAHs --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 4.E-04 4.E-04
RM 10.5 West Total PCB Congeners --
RM 10.5 West Total PCBs, Adjusted 3.E-04 3.E-04
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA NA
RM 10.5 West Total PCB TEQ 1.E-04 1.E-04
RM 10.5 West Total TEQ 1.E-04 1.E-04
RM 10.5 West Pesticides
RM 10.5 West Aldrin 5.E-06 5.E-06
RM 10.5 West Dieldrin ND ND
RM 10.5 West Total DDT 5.E-07 5.E-07
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-05 3.E-06 8.E-06 4.E-04 1.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 East Metals
RM 10.5 East Arsenic 1.E-03 1.E-03
RM 10.5 East Lead --
RM 10.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 10.5 East Thallium NA NA NA
RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene --
RM 10.5 East Benzo(a)pyrene --
RM 10.5 East Benzo(b)fluoranthene --
RM 10.5 East Benzo(k)fluoranthene --
RM 10.5 East Dibenzo(a,h)anthracene --
RM 10.5 East Indeno(1,2,3-cd)pyrene --
RM 10.5 East Naphthalene 5.E-08 5.E-08
RM 10.5 East Total Carcinogenic PAHs --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 9.E-07 9.E-07
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 2.E-03 2.E-03
RM 10.5 East Total PCB Congeners --
RM 10.5 East Total PCBs, Adjusted 4.E-04 4.E-04
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA NA
RM 10.5 East Total PCB TEQ 8.E-05 8.E-05
RM 10.5 East Total TEQ 8.E-05 8.E-05
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ND
RM 10.5 East Dieldrin ND ND
RM 10.5 East Total DDT 2.E-06 2.E-06
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 5.E-08 3.E-06 2.E-03 8.E-05
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 West Metals
RM 11 West Arsenic 1.E-03 1.E-03
RM 11 West Lead --
RM 11 West Mercury 2.E-05 2.E-05 2.E-05
RM 11 West Thallium NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene --
RM 11 West Benzo(a)pyrene --
RM 11 West Benzo(b)fluoranthene --
RM 11 West Benzo(k)fluoranthene --
RM 11 West Dibenzo(a,h)anthracene --
RM 11 West Indeno(1,2,3-cd)pyrene --
RM 11 West Naphthalene 3.E-06 3.E-06
RM 11 West Total Carcinogenic PAHs --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 9.E-06 9.E-06
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 4.E-04 4.E-04
RM 11 West Total PCB Congeners NA
RM 11 West Total PCBs, Adjusted NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA NA
RM 11 West Total PCB TEQ NA NA
RM 11 West Total TEQ NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ND
RM 11 West Dieldrin 8.E-06 8.E-06
RM 11 West Total DDT 4.E-07 4.E-07
RM 11 West Conventionals
RM 11 West Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 3.E-06 2.E-05 4.E-04
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 East Metals
RM 11 East Arsenic 1.E-03 1.E-03
RM 11 East Lead --
RM 11 East Mercury 3.E-05 3.E-05 3.E-05
RM 11 East Thallium 8.E-05 8.E-05 8.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 3.E-06 3.E-06
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene --
RM 11 East Benzo(a)pyrene --
RM 11 East Benzo(b)fluoranthene --
RM 11 East Benzo(k)fluoranthene --
RM 11 East Dibenzo(a,h)anthracene --
RM 11 East Indeno(1,2,3-cd)pyrene --
RM 11 East Naphthalene 3.E-07 3.E-07
RM 11 East Total Carcinogenic PAHs --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 4.E-02 4.E-02
RM 11 East Total PCB Congeners --
RM 11 East Total PCBs, Adjusted 7.E-02 7.E-02
RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 11 East Total PCB TEQ 6.E-03 6.E-03
RM 11 East Total TEQ 7.E-03 7.E-03
RM 11 East Pesticides
RM 11 East Aldrin ND ND
RM 11 East Dieldrin ND ND
RM 11 East Total DDT 8.E-05 8.E-05
RM 11 East Conventionals
RM 11 East Perchlorate NA NA
Exposure Point Total 8.E-05 1.E-03 3.E-05 3.E-07 2.E-04 4.E-02 7.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11.5 West Metals
RM 11.5 West Arsenic 1.E-03 1.E-03
RM 11.5 West Lead --
RM 11.5 West Mercury 8.E-06 8.E-06 8.E-06
RM 11.5 West Thallium 7.E-05 7.E-05 7.E-05
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene --
RM 11.5 West Benzo(a)pyrene --
RM 11.5 West Benzo(b)fluoranthene --
RM 11.5 West Benzo(k)fluoranthene --
RM 11.5 West Dibenzo(a,h)anthracene --
RM 11.5 West Indeno(1,2,3-cd)pyrene --
RM 11.5 West Naphthalene 6.E-08 6.E-08
RM 11.5 West Total Carcinogenic PAHs --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 4.E-06 4.E-06
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 2.E-04 2.E-04
RM 11.5 West Total PCB Congeners --
RM 11.5 West Total PCBs, Adjusted 6.E-04 6.E-04
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 11.5 West Total PCB TEQ 6.E-05 6.E-05
RM 11.5 West Total TEQ 8.E-05 8.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ND
RM 11.5 West Dieldrin 3.E-07 3.E-07
RM 11.5 West Total DDT 4.E-07 4.E-07
RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA NA
Exposure Point Total 7.E-05 1.E-03 8.E-06 6.E-08 8.E-05 3.E-04 8.E-05
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 West Metals
RM 12 West Arsenic 1.E-03 1.E-03
RM 12 West Lead --
RM 12 West Mercury 2.E-04 2.E-04 2.E-04
RM 12 West Thallium 9.E-05 9.E-05 9.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene --
RM 12 West Benzo(a)pyrene --
RM 12 West Benzo(b)fluoranthene --
RM 12 West Benzo(k)fluoranthene --
RM 12 West Dibenzo(a,h)anthracene --
RM 12 West Indeno(1,2,3-cd)pyrene --
RM 12 West Naphthalene 1.E-06 1.E-06
RM 12 West Total Carcinogenic PAHs --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 1.E-03 1.E-03
RM 12 West Total PCB Congeners --
RM 12 West Total PCBs, Adjusted 7.E-05 7.E-05
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 12 West Total PCB TEQ 9.E-05 9.E-05
RM 12 West Total TEQ 1.E-04 1.E-04
RM 12 West Pesticides
RM 12 West Aldrin 4.E-06 4.E-06
RM 12 West Dieldrin ND ND
RM 12 West Total DDT 2.E-06 2.E-06
RM 12 West Conventionals
RM 12 West Perchlorate NA NA
Exposure Point Total 9.E-05 1.E-03 2.E-04 1.E-06 1.E-04 1.E-03 1.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 46 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 East Metals
RM 12 East Arsenic 9.E-04 9.E-04
RM 12 East Lead --
RM 12 East Mercury 2.E-05 2.E-05 2.E-05
RM 12 East Thallium 9.E-05 9.E-05 9.E-05
RM 12 East Butyltins
RM 12 East Tributyltin ion 3.E-06 3.E-06
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene --
RM 12 East Benzo(a)pyrene --
RM 12 East Benzo(b)fluoranthene --
RM 12 East Benzo(k)fluoranthene --
RM 12 East Dibenzo(a,h)anthracene --
RM 12 East Indeno(1,2,3-cd)pyrene --
RM 12 East Naphthalene 4.E-07 4.E-07
RM 12 East Total Carcinogenic PAHs --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 2.E-04 2.E-04
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 2.E-03 2.E-03
RM 12 East Total PCB Congeners --
RM 12 East Total PCBs, Adjusted 9.E-03 9.E-03
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 12 East Total PCB TEQ 9.E-04 9.E-04
RM 12 East Total TEQ 1.E-03 1.E-03
RM 12 East Pesticides
RM 12 East Aldrin ND ND
RM 12 East Dieldrin ND ND
RM 12 East Total DDT 2.E-06 2.E-06
RM 12 East Conventionals
RM 12 East Perchlorate NA NA
Exposure Point Total 9.E-05 9.E-04 2.E-05 4.E-07 2.E-04 2.E-03 1.E-03
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Widec Metals
Study Area Wided Arsenic 2.E-03 2.E-03
Study Area Wided Lead --
Study Area Wided Mercury 8.E-05 8.E-05 8.E-05
Study Area Wided Thallium 1.E-02 1.E-02 1.E-02
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 1.E-03 1.E-03
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene --
Study Area Wided Benzo(a)pyrene --
Study Area Wided Benzo(b)fluoranthene --
Study Area Wided Benzo(k)fluoranthene --
Study Area Wided Dibenzo(a,h)anthracene --
Study Area Wided Indeno(1,2,3-cd)pyrene --
Study Area Wided Naphthalene 1.E-05 1.E-05
Study Area Wided Total Carcinogenic PAHs --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 4.E-03 4.E-03
Study Area Wided Total PCB Congeners --
Study Area Wided Total PCBs, Adjusted 1.E-02 1.E-02
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 5.E-02 5.E-02
Study Area Wided Total PCB TEQ 3.E-03 3.E-03
Study Area Wided Total TEQ 5.E-02 5.E-02
Study Area Wided Pesticides
Study Area Wided Aldrin 3.E-05 3.E-05
Study Area Wided Dieldrin 9.E-06 9.E-06
Study Area Wided Total DDT 6.E-05 6.E-05
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TABLE 5-40.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Wided Conventionals
Study Area Wided Perchlorate 3.E-02 3.E-02
Exposure Point Total 1.E-02 2.E-03 8.E-05 1.E-05 1.E-02 5.E-03 5.E-02 3.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB Aroclor data.
c Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable.
HI = Hazard Index.
HQ = Hazard Quotient.
MC = Multnomah Channel.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAH = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
SIL = Swan Island Lagoon
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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RM 1 West Metals
RM 1 West Arsenic 2.E-04 2.E-04
RM 1 West Lead --
RM 1 West Mercury 3.E-06 3.E-06 3.E-06
RM 1 West Thallium 3.E-05 3.E-05 3.E-05
RM 1 West Butyltins
RM 1 West Tributyltin ion 6.E-08 6.E-08
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene --
RM 1 West Benzo(a)pyrene --
RM 1 West Benzo(b)fluoranthene --
RM 1 West Benzo(k)fluoranthene --
RM 1 West Dibenzo(a,h)anthracene --
RM 1 West Indeno(1,2,3-cd)pyrene --
RM 1 West Naphthalene 1.E-08 1.E-08
RM 1 West Total Carcinogenic PAHs --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.E-05 1.E-05
RM 1 West Total PCB Congeners --
RM 1 West Total PCBs, Adjusted 8.E-06 8.E-06
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 1 West Total PCB TEQ 7.E-06 7.E-06
RM 1 West Total TEQ 2.E-05 2.E-05
RM 1 West Pesticides
RM 1 West Aldrin 1.E-07 1.E-07
RM 1 West Dieldrin ND ND
RM 1 West Total DDT 7.E-08 7.E-08
RM 1 West Conventionals
RM 1 West Perchlorate NA NA
Exposure Point Totalb 3.E-05 2.E-04 3.E-06 1.E-08 3.E-05 2.E-05 2.E-05

Endpoint-specific Hazard Indices
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1 East Metals
RM 1 East Arsenic 2.E-04 2.E-04
RM 1 East Lead --
RM 1 East Mercury 6.E-05 6.E-05 6.E-05
RM 1 East Thallium ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 7.E-08 7.E-08
RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene --
RM 1 East Benzo(a)pyrene --
RM 1 East Benzo(b)fluoranthene --
RM 1 East Benzo(k)fluoranthene --
RM 1 East Dibenzo(a,h)anthracene --
RM 1 East Indeno(1,2,3-cd)pyrene --
RM 1 East Naphthalene 9.E-09 9.E-09
RM 1 East Total Carcinogenic PAHs --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 1.E-04 1.E-04
RM 1 East Total PCB Congeners --
RM 1 East Total PCBs, Adjusted 3.E-06 3.E-06
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 7.E-06 7.E-06
RM 1 East Total PCB TEQ 6.E-06 6.E-06
RM 1 East Total TEQ 1.E-05 1.E-05
RM 1 East Pesticides
RM 1 East Aldrin ND ND
RM 1 East Dieldrin ND ND
RM 1 East Total DDT 5.E-08 5.E-08
RM 1 East Conventionals
RM 1 East Perchlorate NA NA
Exposure Point Total 2.E-04 6.E-05 9.E-09 9.E-08 2.E-04 1.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 2 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 West Metals
RM 1.5 West Arsenic 2.E-04 2.E-04
RM 1.5 West Lead --
RM 1.5 West Mercury 2.E-06 2.E-06 2.E-06
RM 1.5 West Thallium NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene --
RM 1.5 West Benzo(a)pyrene --
RM 1.5 West Benzo(b)fluoranthene --
RM 1.5 West Benzo(k)fluoranthene --
RM 1.5 West Dibenzo(a,h)anthracene --
RM 1.5 West Indeno(1,2,3-cd)pyrene --
RM 1.5 West Naphthalene 6.E-09 6.E-09
RM 1.5 West Total Carcinogenic PAHs --
RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 1.E-05 1.E-05
RM 1.5 West Total PCB Congeners NA
RM 1.5 West Total PCBs, Adjusted NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 1.E-06 1.E-06
RM 1.5 West Total PCB TEQ NA NA
RM 1.5 West Total TEQ 1.E-06 1.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ND
RM 1.5 West Dieldrin ND ND
RM 1.5 West Total DDT 2.E-08 2.E-08
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA NA
Exposure Point Total 2.E-04 2.E-06 6.E-09 2.E-08 2.E-05 1.E-06
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 East Metals
RM 1.5 East Arsenic 2.E-04 2.E-04
RM 1.5 East Lead --
RM 1.5 East Mercury 3.E-06 3.E-06 3.E-06
RM 1.5 East Thallium 2.E-05 2.E-05 2.E-05
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 2.E-08 2.E-08
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene --
RM 1.5 East Benzo(a)pyrene --
RM 1.5 East Benzo(b)fluoranthene --
RM 1.5 East Benzo(k)fluoranthene --
RM 1.5 East Dibenzo(a,h)anthracene --
RM 1.5 East Indeno(1,2,3-cd)pyrene --
RM 1.5 East Naphthalene 1.E-07 1.E-07
RM 1.5 East Total Carcinogenic PAHs --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 7.E-08 7.E-08
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 2.E-05 2.E-05
RM 1.5 East Total PCB Congeners --
RM 1.5 East Total PCBs, Adjusted 4.E-06 4.E-06
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 9.E-06 9.E-06
RM 1.5 East Total PCB TEQ 2.E-06 2.E-06
RM 1.5 East Total TEQ 1.E-05 1.E-05
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ND
RM 1.5 East Dieldrin 3.E-08 3.E-08
RM 1.5 East Total DDT 2.E-07 2.E-07
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-04 3.E-06 1.E-07 2.E-05 3.E-05 1.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 West Metals
RM 2 West Arsenic 2.E-04 2.E-04
RM 2 West Lead --
RM 2 West Mercury 3.E-06 3.E-06 3.E-06
RM 2 West Thallium 3.E-05 3.E-05 3.E-05
RM 2 West Butyltins
RM 2 West Tributyltin ion 1.E-07 1.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene --
RM 2 West Benzo(a)pyrene --
RM 2 West Benzo(b)fluoranthene --
RM 2 West Benzo(k)fluoranthene --
RM 2 West Dibenzo(a,h)anthracene --
RM 2 West Indeno(1,2,3-cd)pyrene --
RM 2 West Naphthalene 8.E-09 8.E-09
RM 2 West Total Carcinogenic PAHs --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 3.E-08 3.E-08
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.E-05 1.E-05
RM 2 West Total PCB Congeners --
RM 2 West Total PCBs, Adjusted 8.E-06 8.E-06
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 2 West Total PCB TEQ 6.E-06 6.E-06
RM 2 West Total TEQ 2.E-05 2.E-05
RM 2 West Pesticides
RM 2 West Aldrin 6.E-08 6.E-08
RM 2 West Dieldrin 4.E-08 4.E-08
RM 2 West Total DDT 4.E-08 4.E-08
RM 2 West Conventionals
RM 2 West Perchlorate NA NA
Exposure Point Total 3.E-05 2.E-04 3.E-06 8.E-09 3.E-05 2.E-05 2.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 East Metals
RM 2 East Arsenic 2.E-04 2.E-04
RM 2 East Lead --
RM 2 East Mercury 3.E-06 3.E-06 3.E-06
RM 2 East Thallium NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 2.E-07 2.E-07
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene --
RM 2 East Benzo(a)pyrene --
RM 2 East Benzo(b)fluoranthene --
RM 2 East Benzo(k)fluoranthene --
RM 2 East Dibenzo(a,h)anthracene --
RM 2 East Indeno(1,2,3-cd)pyrene --
RM 2 East Naphthalene 2.E-08 2.E-08
RM 2 East Total Carcinogenic PAHs --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 5.E-04 5.E-04
RM 2 East Total PCB Congeners --
RM 2 East Total PCBs, Adjusted 9.E-04 9.E-04
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 2 East Total PCB TEQ 3.E-04 3.E-04
RM 2 East Total TEQ 3.E-04 3.E-04
RM 2 East Pesticides
RM 2 East Aldrin 3.E-07 3.E-07
RM 2 East Dieldrin 2.E-07 2.E-07
RM 2 East Total DDT 8.E-08 8.E-08
RM 2 East Conventionals
RM 2 East Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-06 2.E-08 7.E-07 5.E-04 3.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 West Metals
RM 2.5 West Arsenic 2.E-04 2.E-04
RM 2.5 West Lead --
RM 2.5 West Mercury 2.E-06 2.E-06 2.E-06
RM 2.5 West Thallium NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.E-07 2.E-07
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene --
RM 2.5 West Benzo(a)pyrene --
RM 2.5 West Benzo(b)fluoranthene --
RM 2.5 West Benzo(k)fluoranthene --
RM 2.5 West Dibenzo(a,h)anthracene --
RM 2.5 West Indeno(1,2,3-cd)pyrene --
RM 2.5 West Naphthalene 4.E-08 4.E-08
RM 2.5 West Total Carcinogenic PAHs --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 1.E-05 1.E-05
RM 2.5 West Total PCB Congeners --
RM 2.5 West Total PCBs, Adjusted 8.E-06 8.E-06
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 2.5 West Total PCB TEQ 5.E-06 5.E-06
RM 2.5 West Total TEQ 9.E-06 9.E-06
RM 2.5 West Pesticides
RM 2.5 West Aldrin 6.E-08 6.E-08
RM 2.5 West Dieldrin 5.E-08 5.E-08
RM 2.5 West Total DDT 4.E-08 4.E-08
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA NA
Exposure Point Total 2.E-04 2.E-06 4.E-08 2.E-07 1.E-05 9.E-06
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 East Metals
RM 2.5 East Arsenic 2.E-04 2.E-04
RM 2.5 East Lead --
RM 2.5 East Mercury 3.E-06 3.E-06 3.E-06
RM 2.5 East Thallium NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene --
RM 2.5 East Benzo(a)pyrene --
RM 2.5 East Benzo(b)fluoranthene --
RM 2.5 East Benzo(k)fluoranthene --
RM 2.5 East Dibenzo(a,h)anthracene --
RM 2.5 East Indeno(1,2,3-cd)pyrene --
RM 2.5 East Naphthalene 6.E-08 6.E-08
RM 2.5 East Total Carcinogenic PAHs --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 6.E-05 6.E-05
RM 2.5 East Total PCB Congeners --
RM 2.5 East Total PCBs, Adjusted 7.E-05 7.E-05
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 2.5 East Total PCB TEQ 3.E-05 3.E-05
RM 2.5 East Total TEQ 4.E-05 4.E-05
RM 2.5 East Pesticides
RM 2.5 East Aldrin 3.E-07 3.E-07
RM 2.5 East Dieldrin 7.E-08 7.E-08
RM 2.5 East Total DDT 7.E-08 7.E-08
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-06 6.E-08 5.E-07 7.E-05 4.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 MC Metals
RM 2.5 MC Arsenic 2.E-04 2.E-04
RM 2.5 MC Lead --
RM 2.5 MC Mercury 3.E-06 3.E-06 3.E-06
RM 2.5 MC Thallium NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene --
RM 2.5 MC Benzo(a)pyrene --
RM 2.5 MC Benzo(b)fluoranthene --
RM 2.5 MC Benzo(k)fluoranthene --
RM 2.5 MC Dibenzo(a,h)anthracene --
RM 2.5 MC Indeno(1,2,3-cd)pyrene --
RM 2.5 MC Naphthalene 6.E-08 6.E-08
RM 2.5 MC Total Carcinogenic PAHs --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 6.E-08 6.E-08
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 3.E-05 3.E-05
RM 2.5 MC Total PCB Congeners NA
RM 2.5 MC Total PCBs, Adjusted NA NA
RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA NA
RM 2.5 MC Total PCB TEQ NA NA
RM 2.5 MC Total TEQ NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 1.E-07 1.E-07
RM 2.5 MC Dieldrin 1.E-07 1.E-07
RM 2.5 MC Total DDT 1.E-07 1.E-07
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-06 6.E-08 4.E-07 3.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 West Metals
RM 3 West Arsenic 2.E-04 2.E-04
RM 3 West Lead --
RM 3 West Mercury 3.E-06 3.E-06 3.E-06
RM 3 West Thallium 3.E-03 3.E-03 3.E-03
RM 3 West Butyltins
RM 3 West Tributyltin ion 7.E-07 7.E-07
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene --
RM 3 West Benzo(a)pyrene --
RM 3 West Benzo(b)fluoranthene --
RM 3 West Benzo(k)fluoranthene --
RM 3 West Dibenzo(a,h)anthracene --
RM 3 West Indeno(1,2,3-cd)pyrene --
RM 3 West Naphthalene 1.E-07 1.E-07
RM 3 West Total Carcinogenic PAHs --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.E-05 1.E-05
RM 3 West Total PCB Congeners --
RM 3 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 9.E-06 9.E-06
RM 3 West Total PCB TEQ 9.E-06 9.E-06
RM 3 West Total TEQ 2.E-05 2.E-05
RM 3 West Pesticides
RM 3 West Aldrin 2.E-07 2.E-07
RM 3 West Dieldrin 8.E-08 8.E-08
RM 3 West Total DDT 8.E-07 8.E-07
RM 3 West Conventionals
RM 3 West Perchlorate NA NA
Exposure Point Total 3.E-03 2.E-04 3.E-06 1.E-07 3.E-03 2.E-05 2.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 East Metals
RM 3 East Arsenic 2.E-04 2.E-04
RM 3 East Lead --
RM 3 East Mercury 2.E-06 2.E-06 2.E-06
RM 3 East Thallium 1.E-03 1.E-03 1.E-03
RM 3 East Butyltins
RM 3 East Tributyltin ion 5.E-07 5.E-07
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene --
RM 3 East Benzo(a)pyrene --
RM 3 East Benzo(b)fluoranthene --
RM 3 East Benzo(k)fluoranthene --
RM 3 East Dibenzo(a,h)anthracene --
RM 3 East Indeno(1,2,3-cd)pyrene --
RM 3 East Naphthalene 1.E-08 1.E-08
RM 3 East Total Carcinogenic PAHs --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 6.E-08 6.E-08
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 2.E-05 2.E-05
RM 3 East Total PCB Congeners --
RM 3 East Total PCBs, Adjusted 6.E-06 6.E-06
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 3 East Total PCB TEQ 2.E-06 2.E-06
RM 3 East Total TEQ 4.E-05 4.E-05
RM 3 East Pesticides
RM 3 East Aldrin 2.E-07 2.E-07
RM 3 East Dieldrin 2.E-08 2.E-08
RM 3 East Total DDT 5.E-08 5.E-08
RM 3 East Conventionals
RM 3 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-04 2.E-06 1.E-08 1.E-03 2.E-05 4.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 West Metals
RM 3.5 West Arsenic 3.E-04 3.E-04
RM 3.5 West Lead --
RM 3.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 3.5 West Thallium 4.E-03 4.E-03 4.E-03
RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 5.E-06 5.E-06
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene --
RM 3.5 West Benzo(a)pyrene --
RM 3.5 West Benzo(b)fluoranthene --
RM 3.5 West Benzo(k)fluoranthene --
RM 3.5 West Dibenzo(a,h)anthracene --
RM 3.5 West Indeno(1,2,3-cd)pyrene --
RM 3.5 West Naphthalene 1.E-07 1.E-07
RM 3.5 West Total Carcinogenic PAHs --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 3.E-05 3.E-05
RM 3.5 West Total PCB Congeners --
RM 3.5 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 3.5 West Total PCB TEQ 1.E-05 1.E-05
RM 3.5 West Total TEQ 3.E-05 3.E-05
RM 3.5 West Pesticides
RM 3.5 West Aldrin 2.E-07 2.E-07
RM 3.5 West Dieldrin 5.E-08 5.E-08
RM 3.5 West Total DDT 2.E-07 2.E-07
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA NA
Exposure Point Total 4.E-03 3.E-04 3.E-06 1.E-07 4.E-03 3.E-05 3.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 East Metals
RM 3.5 East Arsenic 2.E-04 2.E-04
RM 3.5 East Lead --
RM 3.5 East Mercury 3.E-06 3.E-06 3.E-06
RM 3.5 East Thallium 1.E-03 1.E-03 1.E-03
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 1.E-04 1.E-04
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene --
RM 3.5 East Benzo(a)pyrene --
RM 3.5 East Benzo(b)fluoranthene --
RM 3.5 East Benzo(k)fluoranthene --
RM 3.5 East Dibenzo(a,h)anthracene --
RM 3.5 East Indeno(1,2,3-cd)pyrene --
RM 3.5 East Naphthalene 2.E-08 2.E-08
RM 3.5 East Total Carcinogenic PAHs --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 4.E-04 4.E-04
RM 3.5 East Total PCB Congeners --
RM 3.5 East Total PCBs, Adjusted 8.E-04 8.E-04
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 3.5 East Total PCB TEQ 4.E-04 4.E-04
RM 3.5 East Total TEQ 4.E-04 4.E-04
RM 3.5 East Pesticides
RM 3.5 East Aldrin 2.E-07 2.E-07
RM 3.5 East Dieldrin 5.E-08 5.E-08
RM 3.5 East Total DDT 2.E-07 2.E-07
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-04 3.E-06 2.E-08 1.E-03 5.E-04 4.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 West Metals
RM 4 West Arsenic 2.E-04 2.E-04
RM 4 West Lead --
RM 4 West Mercury 3.E-06 3.E-06 3.E-06
RM 4 West Thallium 2.E-03 2.E-03 2.E-03
RM 4 West Butyltins
RM 4 West Tributyltin ion 4.E-07 4.E-07
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene --
RM 4 West Benzo(a)pyrene --
RM 4 West Benzo(b)fluoranthene --
RM 4 West Benzo(k)fluoranthene --
RM 4 West Dibenzo(a,h)anthracene --
RM 4 West Indeno(1,2,3-cd)pyrene --
RM 4 West Naphthalene 8.E-08 8.E-08
RM 4 West Total Carcinogenic PAHs --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.E-05 2.E-05
RM 4 West Total PCB Congeners --
RM 4 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 4 West Total PCB TEQ 1.E-05 1.E-05
RM 4 West Total TEQ 3.E-05 3.E-05
RM 4 West Pesticides
RM 4 West Aldrin 3.E-07 3.E-07
RM 4 West Dieldrin 3.E-08 3.E-08
RM 4 West Total DDT 6.E-07 6.E-07
RM 4 West Conventionals
RM 4 West Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-04 3.E-06 8.E-08 2.E-03 3.E-05 3.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 East Metals
RM 4 East Arsenic 2.E-04 2.E-04
RM 4 East Lead --
RM 4 East Mercury 3.E-06 3.E-06 3.E-06
RM 4 East Thallium 2.E-03 2.E-03 2.E-03
RM 4 East Butyltins
RM 4 East Tributyltin ion 2.E-06 2.E-06
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene --
RM 4 East Benzo(a)pyrene --
RM 4 East Benzo(b)fluoranthene --
RM 4 East Benzo(k)fluoranthene --
RM 4 East Dibenzo(a,h)anthracene --
RM 4 East Indeno(1,2,3-cd)pyrene --
RM 4 East Naphthalene 4.E-08 4.E-08
RM 4 East Total Carcinogenic PAHs --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 9.E-07 9.E-07
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 2.E-04 2.E-04
RM 4 East Total PCB Congeners --
RM 4 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 6.E-05 6.E-05
RM 4 East Total PCB TEQ 4.E-05 4.E-05
RM 4 East Total TEQ 1.E-04 1.E-04
RM 4 East Pesticides
RM 4 East Aldrin 3.E-07 3.E-07
RM 4 East Dieldrin 4.E-08 4.E-08
RM 4 East Total DDT 2.E-07 2.E-07
RM 4 East Conventionals
RM 4 East Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-04 3.E-06 4.E-08 2.E-03 2.E-04 1.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 West Metals
RM 4.5 West Arsenic 2.E-04 2.E-04
RM 4.5 West Lead --
RM 4.5 West Mercury 4.E-06 4.E-06 4.E-06
RM 4.5 West Thallium 2.E-03 2.E-03 2.E-03
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 5.E-07 5.E-07
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene --
RM 4.5 West Benzo(a)pyrene --
RM 4.5 West Benzo(b)fluoranthene --
RM 4.5 West Benzo(k)fluoranthene --
RM 4.5 West Dibenzo(a,h)anthracene --
RM 4.5 West Indeno(1,2,3-cd)pyrene --
RM 4.5 West Naphthalene 2.E-07 2.E-07
RM 4.5 West Total Carcinogenic PAHs --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 3.E-05 3.E-05
RM 4.5 West Total PCB Congeners --
RM 4.5 West Total PCBs, Adjusted 9.E-05 9.E-05
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 4.5 West Total PCB TEQ 3.E-05 3.E-05
RM 4.5 West Total TEQ 7.E-05 7.E-05
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.E-07 1.E-07
RM 4.5 West Dieldrin 5.E-08 5.E-08
RM 4.5 West Total DDT 1.E-07 1.E-07
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-04 4.E-06 2.E-07 2.E-03 3.E-05 7.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 East Metals
RM 4.5 East Arsenic 2.E-04 2.E-04
RM 4.5 East Lead --
RM 4.5 East Mercury 3.E-06 3.E-06 3.E-06
RM 4.5 East Thallium 2.E-03 2.E-03 2.E-03
RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 3.E-06 3.E-06
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene --
RM 4.5 East Benzo(a)pyrene --
RM 4.5 East Benzo(b)fluoranthene --
RM 4.5 East Benzo(k)fluoranthene --
RM 4.5 East Dibenzo(a,h)anthracene --
RM 4.5 East Indeno(1,2,3-cd)pyrene --
RM 4.5 East Naphthalene 2.E-07 2.E-07
RM 4.5 East Total Carcinogenic PAHs --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 4.E-05 4.E-05
RM 4.5 East Total PCB Congeners --
RM 4.5 East Total PCBs, Adjusted 1.E-05 1.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 4.5 East Total PCB TEQ 7.E-06 7.E-06
RM 4.5 East Total TEQ 1.E-05 1.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 7.E-08 7.E-08
RM 4.5 East Dieldrin 2.E-08 2.E-08
RM 4.5 East Total DDT 1.E-07 1.E-07
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-04 3.E-06 2.E-07 2.E-03 4.E-05 1.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 West Metals
RM 5 West Arsenic 2.E-04 2.E-04
RM 5 West Lead --
RM 5 West Mercury 2.E-06 2.E-06 2.E-06
RM 5 West Thallium 3.E-03 3.E-03 3.E-03
RM 5 West Butyltins
RM 5 West Tributyltin ion 1.E-06 1.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene --
RM 5 West Benzo(a)pyrene --
RM 5 West Benzo(b)fluoranthene --
RM 5 West Benzo(k)fluoranthene --
RM 5 West Dibenzo(a,h)anthracene --
RM 5 West Indeno(1,2,3-cd)pyrene --
RM 5 West Naphthalene 1.E-07 1.E-07
RM 5 West Total Carcinogenic PAHs --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 7.E-08 7.E-08
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 2.E-05 2.E-05
RM 5 West Total PCB Congeners --
RM 5 West Total PCBs, Adjusted 9.E-05 9.E-05
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 5 West Total PCB TEQ 3.E-05 3.E-05
RM 5 West Total TEQ 8.E-05 8.E-05
RM 5 West Pesticides
RM 5 West Aldrin 3.E-07 3.E-07
RM 5 West Dieldrin 6.E-08 6.E-08
RM 5 West Total DDT 3.E-07 3.E-07
RM 5 West Conventionals
RM 5 West Perchlorate NA NA
Exposure Point Total 3.E-03 2.E-04 2.E-06 1.E-07 3.E-03 2.E-05 8.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 East Metals
RM 5 East Arsenic 2.E-04 2.E-04
RM 5 East Lead --
RM 5 East Mercury 3.E-06 3.E-06 3.E-06
RM 5 East Thallium 4.E-03 4.E-03 4.E-03
RM 5 East Butyltins
RM 5 East Tributyltin ion 4.E-06 4.E-06
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene --
RM 5 East Benzo(a)pyrene --
RM 5 East Benzo(b)fluoranthene --
RM 5 East Benzo(k)fluoranthene --
RM 5 East Dibenzo(a,h)anthracene --
RM 5 East Indeno(1,2,3-cd)pyrene --
RM 5 East Naphthalene 6.E-08 6.E-08
RM 5 East Total Carcinogenic PAHs --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.E-05 2.E-05
RM 5 East Total PCB Congeners NA
RM 5 East Total PCBs, Adjusted NA NA
RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA NA
RM 5 East Total PCB TEQ NA NA
RM 5 East Total TEQ NA NA
RM 5 East Pesticides
RM 5 East Aldrin 1.E-07 1.E-07
RM 5 East Dieldrin 7.E-08 7.E-08
RM 5 East Total DDT 4.E-08 4.E-08
RM 5 East Conventionals
RM 5 East Perchlorate NA NA
Exposure Point Total 4.E-03 2.E-04 3.E-06 6.E-08 4.E-03 3.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 West Metals
RM 5.5 West Arsenic 2.E-04 2.E-04
RM 5.5 West Lead --
RM 5.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 5.5 West Thallium 2.E-05 2.E-05 2.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 1.E-06 1.E-06
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene --
RM 5.5 West Benzo(a)pyrene --
RM 5.5 West Benzo(b)fluoranthene --
RM 5.5 West Benzo(k)fluoranthene --
RM 5.5 West Dibenzo(a,h)anthracene --
RM 5.5 West Indeno(1,2,3-cd)pyrene --
RM 5.5 West Naphthalene 1.E-07 1.E-07
RM 5.5 West Total Carcinogenic PAHs --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 7.E-08 7.E-08
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 4.E-05 4.E-05
RM 5.5 West Total PCB Congeners --
RM 5.5 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 5.5 West Total PCB TEQ 1.E-05 1.E-05
RM 5.5 West Total TEQ 3.E-05 3.E-05
RM 5.5 West Pesticides
RM 5.5 West Aldrin 3.E-07 3.E-07
RM 5.5 West Dieldrin 1.E-07 1.E-07
RM 5.5 West Total DDT 6.E-07 6.E-07
RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-04 3.E-06 1.E-07 2.E-05 4.E-05 3.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 East Metals
RM 5.5 East Arsenic 3.E-04 3.E-04
RM 5.5 East Lead --
RM 5.5 East Mercury 1.E-05 1.E-05 1.E-05
RM 5.5 East Thallium 2.E-03 2.E-03 2.E-03
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 1.E-05 1.E-05
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene --
RM 5.5 East Benzo(a)pyrene --
RM 5.5 East Benzo(b)fluoranthene --
RM 5.5 East Benzo(k)fluoranthene --
RM 5.5 East Dibenzo(a,h)anthracene --
RM 5.5 East Indeno(1,2,3-cd)pyrene --
RM 5.5 East Naphthalene 1.E-07 1.E-07
RM 5.5 East Total Carcinogenic PAHs --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.E-04 1.E-04
RM 5.5 East Total PCB Congeners --
RM 5.5 East Total PCBs, Adjusted 9.E-05 9.E-05
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 7.E-05 7.E-05
RM 5.5 East Total PCB TEQ 5.E-05 5.E-05
RM 5.5 East Total TEQ 1.E-04 1.E-04
RM 5.5 East Pesticides
RM 5.5 East Aldrin 3.E-07 3.E-07
RM 5.5 East Dieldrin 2.E-07 2.E-07
RM 5.5 East Total DDT 2.E-07 2.E-07
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA NA
Exposure Point Total 2.E-03 3.E-04 1.E-05 1.E-07 2.E-03 1.E-04 1.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 West Metals
RM 6 West Arsenic 2.E-04 2.E-04
RM 6 West Lead --
RM 6 West Mercury 5.E-06 5.E-06 5.E-06
RM 6 West Thallium 4.E-04 4.E-04 4.E-04
RM 6 West Butyltins
RM 6 West Tributyltin ion 8.E-07 8.E-07
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene --
RM 6 West Benzo(a)pyrene --
RM 6 West Benzo(b)fluoranthene --
RM 6 West Benzo(k)fluoranthene --
RM 6 West Dibenzo(a,h)anthracene --
RM 6 West Indeno(1,2,3-cd)pyrene --
RM 6 West Naphthalene 1.E-05 1.E-05
RM 6 West Total Carcinogenic PAHs --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 5.E-05 5.E-05
RM 6 West Total PCB Congeners --
RM 6 West Total PCBs, Adjusted 9.E-05 9.E-05
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 6 West Total PCB TEQ 3.E-05 3.E-05
RM 6 West Total TEQ 6.E-05 6.E-05
RM 6 West Pesticides
RM 6 West Aldrin 8.E-07 8.E-07
RM 6 West Dieldrin 4.E-07 4.E-07
RM 6 West Total DDT 1.E-06 1.E-06
RM 6 West Conventionals
RM 6 West Perchlorate NA NA
Exposure Point Total 4.E-04 2.E-04 5.E-06 1.E-05 4.E-04 5.E-05 6.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 East Metals
RM 6 East Arsenic 2.E-04 2.E-04
RM 6 East Lead --
RM 6 East Mercury 1.E-05 1.E-05 1.E-05
RM 6 East Thallium ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 1.E-05 1.E-05
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene --
RM 6 East Benzo(a)pyrene --
RM 6 East Benzo(b)fluoranthene --
RM 6 East Benzo(k)fluoranthene --
RM 6 East Dibenzo(a,h)anthracene --
RM 6 East Indeno(1,2,3-cd)pyrene --
RM 6 East Naphthalene 3.E-07 3.E-07
RM 6 East Total Carcinogenic PAHs --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 9.E-05 9.E-05
RM 6 East Total PCB Congeners --
RM 6 East Total PCBs, Adjusted 4.E-05 4.E-05
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 6 East Total PCB TEQ 3.E-05 3.E-05
RM 6 East Total TEQ 8.E-05 8.E-05
RM 6 East Pesticides
RM 6 East Aldrin 3.E-07 3.E-07
RM 6 East Dieldrin 2.E-08 2.E-08
RM 6 East Total DDT 9.E-08 9.E-08
RM 6 East Conventionals
RM 6 East Perchlorate NA NA
Exposure Point Total 2.E-04 1.E-05 3.E-07 5.E-07 1.E-04 8.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 23 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 West Metals
RM 6.5 West Arsenic 4.E-04 4.E-04
RM 6.5 West Lead --
RM 6.5 West Mercury 5.E-06 5.E-06 5.E-06
RM 6.5 West Thallium 2.E-05 2.E-05 2.E-05
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 2.E-06 2.E-06
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene --
RM 6.5 West Benzo(a)pyrene --
RM 6.5 West Benzo(b)fluoranthene --
RM 6.5 West Benzo(k)fluoranthene --
RM 6.5 West Dibenzo(a,h)anthracene --
RM 6.5 West Indeno(1,2,3-cd)pyrene --
RM 6.5 West Naphthalene 1.E-07 1.E-07
RM 6.5 West Total Carcinogenic PAHs --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 7.E-05 7.E-05
RM 6.5 West Total PCB Congeners --
RM 6.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 6.5 West Total PCB TEQ 4.E-05 4.E-05
RM 6.5 West Total TEQ 4.E-04 4.E-04
RM 6.5 West Pesticides
RM 6.5 West Aldrin 1.E-06 1.E-06
RM 6.5 West Dieldrin 2.E-07 2.E-07
RM 6.5 West Total DDT 3.E-06 3.E-06
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA NA
Exposure Point Total 2.E-05 4.E-04 5.E-06 1.E-07 2.E-05 8.E-05 4.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 East Metals
RM 6.5 East Arsenic 2.E-04 2.E-04
RM 6.5 East Lead --
RM 6.5 East Mercury 9.E-05 9.E-05 9.E-05
RM 6.5 East Thallium 9.E-04 9.E-04 9.E-04
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 3.E-06 3.E-06
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene --
RM 6.5 East Benzo(a)pyrene --
RM 6.5 East Benzo(b)fluoranthene --
RM 6.5 East Benzo(k)fluoranthene --
RM 6.5 East Dibenzo(a,h)anthracene --
RM 6.5 East Indeno(1,2,3-cd)pyrene --
RM 6.5 East Naphthalene 7.E-08 7.E-08
RM 6.5 East Total Carcinogenic PAHs --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 2.E-04 2.E-04
RM 6.5 East Total PCB Congeners --
RM 6.5 East Total PCBs, Adjusted 4.E-04 4.E-04
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 6.5 East Total PCB TEQ 7.E-05 7.E-05
RM 6.5 East Total TEQ 4.E-04 4.E-04
RM 6.5 East Pesticides
RM 6.5 East Aldrin 5.E-08 5.E-08
RM 6.5 East Dieldrin 6.E-08 6.E-08
RM 6.5 East Total DDT 4.E-07 4.E-07
RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA NA
Exposure Point Total 9.E-04 2.E-04 9.E-05 7.E-08 9.E-04 3.E-04 4.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 7 West Metals
RM 7 West Arsenic 2.E-04 2.E-04
RM 7 West Lead --
RM 7 West Mercury 3.E-06 3.E-06 3.E-06
RM 7 West Thallium 7.E-04 7.E-04 7.E-04
RM 7 West Butyltins
RM 7 West Tributyltin ion 4.E-07 4.E-07
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene --
RM 7 West Benzo(a)pyrene --
RM 7 West Benzo(b)fluoranthene --
RM 7 West Benzo(k)fluoranthene --
RM 7 West Dibenzo(a,h)anthracene --
RM 7 West Indeno(1,2,3-cd)pyrene --
RM 7 West Naphthalene 1.E-08 1.E-08
RM 7 West Total Carcinogenic PAHs --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 8.E-05 8.E-05
RM 7 West Total PCB Congeners --
RM 7 West Total PCBs, Adjusted 3.E-04 3.E-04
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 2.E-02 2.E-02
RM 7 West Total PCB TEQ 2.E-04 2.E-04
RM 7 West Total TEQ 2.E-02 2.E-02
RM 7 West Pesticides
RM 7 West Aldrin 2.E-05 2.E-05
RM 7 West Dieldrin 5.E-07 5.E-07
RM 7 West Total DDT 7.E-05 7.E-05
RM 7 West Conventionals
RM 7 West Perchlorate 9.E-04 9.E-04
Exposure Point Total 7.E-04 2.E-04 3.E-06 1.E-08 8.E-04 8.E-05 2.E-02 9.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 East Metals
RM 7 East Arsenic 5.E-04 5.E-04
RM 7 East Lead --
RM 7 East Mercury 2.E-06 2.E-06 2.E-06
RM 7 East Thallium 2.E-03 2.E-03 2.E-03
RM 7 East Butyltins
RM 7 East Tributyltin ion 2.E-05 2.E-05
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene --
RM 7 East Benzo(a)pyrene --
RM 7 East Benzo(b)fluoranthene --
RM 7 East Benzo(k)fluoranthene --
RM 7 East Dibenzo(a,h)anthracene --
RM 7 East Indeno(1,2,3-cd)pyrene --
RM 7 East Naphthalene 2.E-08 2.E-08
RM 7 East Total Carcinogenic PAHs --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 5.E-05 5.E-05
RM 7 East Total PCB Congeners --
RM 7 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 7 East Total PCB TEQ 1.E-05 1.E-05
RM 7 East Total TEQ 3.E-04 3.E-04
RM 7 East Pesticides
RM 7 East Aldrin 9.E-08 9.E-08
RM 7 East Dieldrin 3.E-08 3.E-08
RM 7 East Total DDT 1.E-07 1.E-07
RM 7 East Conventionals
RM 7 East Perchlorate NA NA
Exposure Point Total 2.E-03 5.E-04 2.E-06 2.E-08 2.E-03 7.E-05 3.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 West Metals
RM 7.5 West Arsenic 2.E-04 2.E-04
RM 7.5 West Lead --
RM 7.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 7.5 West Thallium 1.E-03 1.E-03 1.E-03
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 4.E-07 4.E-07
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene --
RM 7.5 West Benzo(a)pyrene --
RM 7.5 West Benzo(b)fluoranthene --
RM 7.5 West Benzo(k)fluoranthene --
RM 7.5 West Dibenzo(a,h)anthracene --
RM 7.5 West Indeno(1,2,3-cd)pyrene --
RM 7.5 West Naphthalene 3.E-08 3.E-08
RM 7.5 West Total Carcinogenic PAHs --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 1.E-04 1.E-04
RM 7.5 West Total PCB Congeners --
RM 7.5 West Total PCBs, Adjusted 3.E-05 3.E-05
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 7.5 West Total PCB TEQ 2.E-05 2.E-05
RM 7.5 West Total TEQ 3.E-05 3.E-05
RM 7.5 West Pesticides
RM 7.5 West Aldrin 1.E-07 1.E-07
RM 7.5 West Dieldrin 7.E-08 7.E-08
RM 7.5 West Total DDT 6.E-07 6.E-07
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-04 3.E-06 3.E-08 1.E-03 1.E-04 3.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 East Metals
RM 7.5 East Arsenic 2.E-04 2.E-04
RM 7.5 East Lead --
RM 7.5 East Mercury 3.E-06 3.E-06 3.E-06
RM 7.5 East Thallium 2.E-03 2.E-03 2.E-03
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 1.E-05 1.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene --
RM 7.5 East Benzo(a)pyrene --
RM 7.5 East Benzo(b)fluoranthene --
RM 7.5 East Benzo(k)fluoranthene --
RM 7.5 East Dibenzo(a,h)anthracene --
RM 7.5 East Indeno(1,2,3-cd)pyrene --
RM 7.5 East Naphthalene 7.E-09 7.E-09
RM 7.5 East Total Carcinogenic PAHs --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 4.E-05 4.E-05
RM 7.5 East Total PCB Congeners NA
RM 7.5 East Total PCBs, Adjusted NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA NA
RM 7.5 East Total PCB TEQ NA NA
RM 7.5 East Total TEQ NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ND
RM 7.5 East Dieldrin 6.E-08 6.E-08
RM 7.5 East Total DDT 3.E-08 3.E-08
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-04 3.E-06 7.E-09 2.E-03 5.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 8 West Metals
RM 8 West Arsenic 2.E-04 2.E-04
RM 8 West Lead --
RM 8 West Mercury 7.E-06 7.E-06 7.E-06
RM 8 West Thallium 1.E-03 1.E-03 1.E-03
RM 8 West Butyltins
RM 8 West Tributyltin ion 9.E-07 9.E-07
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene --
RM 8 West Benzo(a)pyrene --
RM 8 West Benzo(b)fluoranthene --
RM 8 West Benzo(k)fluoranthene --
RM 8 West Dibenzo(a,h)anthracene --
RM 8 West Indeno(1,2,3-cd)pyrene --
RM 8 West Naphthalene 6.E-08 6.E-08
RM 8 West Total Carcinogenic PAHs --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 1.E-04 1.E-04
RM 8 West Total PCB Congeners --
RM 8 West Total PCBs, Adjusted 9.E-05 9.E-05
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 8 West Total PCB TEQ 8.E-05 8.E-05
RM 8 West Total TEQ 8.E-05 8.E-05
RM 8 West Pesticides
RM 8 West Aldrin 3.E-08 3.E-08
RM 8 West Dieldrin 8.E-07 8.E-07
RM 8 West Total DDT 2.E-07 2.E-07
RM 8 West Conventionals
RM 8 West Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-04 7.E-06 6.E-08 1.E-03 1.E-04 8.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 East Metals
RM 8 East Arsenic 3.E-04 3.E-04
RM 8 East Lead --
RM 8 East Mercury 5.E-06 5.E-06 5.E-06
RM 8 East Thallium 2.E-03 2.E-03 2.E-03
RM 8 East Butyltins
RM 8 East Tributyltin ion 2.E-04 2.E-04
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene --
RM 8 East Benzo(a)pyrene --
RM 8 East Benzo(b)fluoranthene --
RM 8 East Benzo(k)fluoranthene --
RM 8 East Dibenzo(a,h)anthracene --
RM 8 East Indeno(1,2,3-cd)pyrene --
RM 8 East Naphthalene 2.E-08 2.E-08
RM 8 East Total Carcinogenic PAHs --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 8.E-07 8.E-07
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 2.E-04 2.E-04
RM 8 East Total PCB Congeners --
RM 8 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 8 East Total PCB TEQ 1.E-04 1.E-04
RM 8 East Total TEQ 1.E-04 1.E-04
RM 8 East Pesticides
RM 8 East Aldrin 8.E-08 8.E-08
RM 8 East Dieldrin 3.E-07 3.E-07
RM 8 East Total DDT 3.E-07 3.E-07
RM 8 East Conventionals
RM 8 East Perchlorate NA NA
Exposure Point Total 2.E-03 3.E-04 5.E-06 2.E-08 2.E-03 4.E-04 1.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 31 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 SIL Metals
RM 8 SIL Arsenic 3.E-04 3.E-04
RM 8 SIL Lead --
RM 8 SIL Mercury 5.E-06 5.E-06 5.E-06
RM 8 SIL Thallium 1.E-03 1.E-03 1.E-03
RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 1.E-04 1.E-04
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene --
RM 8 SIL Benzo(a)pyrene --
RM 8 SIL Benzo(b)fluoranthene --
RM 8 SIL Benzo(k)fluoranthene --
RM 8 SIL Dibenzo(a,h)anthracene --
RM 8 SIL Indeno(1,2,3-cd)pyrene --
RM 8 SIL Naphthalene 3.E-08 3.E-08
RM 8 SIL Total Carcinogenic PAHs --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 8.E-06 8.E-06
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 3.E-04 3.E-04
RM 8 SIL Total PCB Congeners --
RM 8 SIL Total PCBs, Adjusted 1.E-03 1.E-03
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 9.E-05 9.E-05
RM 8 SIL Total PCB TEQ 3.E-04 3.E-04
RM 8 SIL Total TEQ 4.E-04 4.E-04
RM 8 SIL Pesticides
RM 8 SIL Aldrin 4.E-07 4.E-07
RM 8 SIL Dieldrin 5.E-07 5.E-07
RM 8 SIL Total DDT 2.E-07 2.E-07
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA NA
Exposure Point Total 1.E-03 3.E-04 5.E-06 3.E-08 1.E-03 5.E-04 4.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 West Metals
RM 8.5 West Arsenic 3.E-04 3.E-04
RM 8.5 West Lead --
RM 8.5 West Mercury 9.E-06 9.E-06 9.E-06
RM 8.5 West Thallium 7.E-04 7.E-04 7.E-04
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 8.E-07 8.E-07
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene --
RM 8.5 West Benzo(a)pyrene --
RM 8.5 West Benzo(b)fluoranthene --
RM 8.5 West Benzo(k)fluoranthene --
RM 8.5 West Dibenzo(a,h)anthracene --
RM 8.5 West Indeno(1,2,3-cd)pyrene --
RM 8.5 West Naphthalene 3.E-08 3.E-08
RM 8.5 West Total Carcinogenic PAHs --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 2.E-03 2.E-03
RM 8.5 West Total PCB Congeners --
RM 8.5 West Total PCBs, Adjusted 5.E-03 5.E-03
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 7.E-05 7.E-05
RM 8.5 West Total PCB TEQ 7.E-04 7.E-04
RM 8.5 West Total TEQ 8.E-04 8.E-04
RM 8.5 West Pesticides
RM 8.5 West Aldrin 7.E-06 7.E-06
RM 8.5 West Dieldrin 6.E-06 6.E-06
RM 8.5 West Total DDT 2.E-07 2.E-07
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA NA
Exposure Point Total 7.E-04 3.E-04 9.E-06 3.E-08 7.E-04 2.E-03 8.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 East Metals
RM 8.5 East Arsenic 2.E-04 2.E-04
RM 8.5 East Lead --
RM 8.5 East Mercury 5.E-06 5.E-06 5.E-06
RM 8.5 East Thallium 7.E-04 7.E-04 7.E-04
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 2.E-06 2.E-06
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene --
RM 8.5 East Benzo(a)pyrene --
RM 8.5 East Benzo(b)fluoranthene --
RM 8.5 East Benzo(k)fluoranthene --
RM 8.5 East Dibenzo(a,h)anthracene --
RM 8.5 East Indeno(1,2,3-cd)pyrene --
RM 8.5 East Naphthalene 2.E-08 2.E-08
RM 8.5 East Total Carcinogenic PAHs --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 5.E-05 5.E-05
RM 8.5 East Total PCB Congeners --
RM 8.5 East Total PCBs, Adjusted 3.E-05 3.E-05
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 9.E-06 9.E-06
RM 8.5 East Total PCB TEQ 1.E-05 1.E-05
RM 8.5 East Total TEQ 2.E-05 2.E-05
RM 8.5 East Pesticides
RM 8.5 East Aldrin 2.E-08 2.E-08
RM 8.5 East Dieldrin 5.E-08 5.E-08
RM 8.5 East Total DDT 4.E-08 4.E-08
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA NA
Exposure Point Total 7.E-04 2.E-04 5.E-06 2.E-08 7.E-04 6.E-05 2.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 9 West Metals
RM 9 West Arsenic 2.E-04 2.E-04
RM 9 West Lead --
RM 9 West Mercury 5.E-06 5.E-06 5.E-06
RM 9 West Thallium 1.E-03 1.E-03 1.E-03
RM 9 West Butyltins
RM 9 West Tributyltin ion 7.E-07 7.E-07
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene --
RM 9 West Benzo(a)pyrene --
RM 9 West Benzo(b)fluoranthene --
RM 9 West Benzo(k)fluoranthene --
RM 9 West Dibenzo(a,h)anthracene --
RM 9 West Indeno(1,2,3-cd)pyrene --
RM 9 West Naphthalene 2.E-08 2.E-08
RM 9 West Total Carcinogenic PAHs --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 5.E-04 5.E-04
RM 9 West Total PCB Congeners --
RM 9 West Total PCBs, Adjusted 9.E-04 9.E-04
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 6.E-05 6.E-05
RM 9 West Total PCB TEQ 4.E-04 4.E-04
RM 9 West Total TEQ 4.E-04 4.E-04
RM 9 West Pesticides
RM 9 West Aldrin 1.E-07 1.E-07
RM 9 West Dieldrin 8.E-08 8.E-08
RM 9 West Total DDT 1.E-07 1.E-07
RM 9 West Conventionals
RM 9 West Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-04 5.E-06 2.E-08 1.E-03 5.E-04 4.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 East Metals
RM 9 East Arsenic 2.E-04 2.E-04
RM 9 East Lead --
RM 9 East Mercury 2.E-06 2.E-06 2.E-06
RM 9 East Thallium NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene --
RM 9 East Benzo(a)pyrene --
RM 9 East Benzo(b)fluoranthene --
RM 9 East Benzo(k)fluoranthene --
RM 9 East Dibenzo(a,h)anthracene --
RM 9 East Indeno(1,2,3-cd)pyrene --
RM 9 East Naphthalene 3.E-09 3.E-09
RM 9 East Total Carcinogenic PAHs --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 6.E-05 6.E-05
RM 9 East Total PCB Congeners --
RM 9 East Total PCBs, Adjusted 7.E-05 7.E-05
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 3.E-06 3.E-06
RM 9 East Total PCB TEQ 1.E-05 1.E-05
RM 9 East Total TEQ 2.E-05 2.E-05
RM 9 East Pesticides
RM 9 East Aldrin ND ND
RM 9 East Dieldrin 3.E-08 3.E-08
RM 9 East Total DDT 4.E-08 4.E-08
RM 9 East Conventionals
RM 9 East Perchlorate NA NA
Exposure Point Total 2.E-04 2.E-06 3.E-09 4.E-07 6.E-05 2.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 West Metals
RM 9.5 West Arsenic 2.E-04 2.E-04
RM 9.5 West Lead --
RM 9.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 9.5 West Thallium 2.E-05 2.E-05 2.E-05
RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 7.E-07 7.E-07
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene --
RM 9.5 West Benzo(a)pyrene --
RM 9.5 West Benzo(b)fluoranthene --
RM 9.5 West Benzo(k)fluoranthene --
RM 9.5 West Dibenzo(a,h)anthracene --
RM 9.5 West Indeno(1,2,3-cd)pyrene --
RM 9.5 West Naphthalene 4.E-08 4.E-08
RM 9.5 West Total Carcinogenic PAHs --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 8.E-07 8.E-07
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 2.E-04 2.E-04
RM 9.5 West Total PCB Congeners --
RM 9.5 West Total PCBs, Adjusted 4.E-04 4.E-04
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 9.5 West Total PCB TEQ 8.E-05 8.E-05
RM 9.5 West Total TEQ 2.E-04 2.E-04
RM 9.5 West Pesticides
RM 9.5 West Aldrin 4.E-07 4.E-07
RM 9.5 West Dieldrin 2.E-07 2.E-07
RM 9.5 West Total DDT 9.E-08 9.E-08
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-04 3.E-06 4.E-08 2.E-05 2.E-04 2.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 37 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 East Metals
RM 9.5 East Arsenic 2.E-04 2.E-04
RM 9.5 East Lead --
RM 9.5 East Mercury 3.E-06 3.E-06 3.E-06
RM 9.5 East Thallium 2.E-05 2.E-05 2.E-05
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 2.E-07 2.E-07
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene --
RM 9.5 East Benzo(a)pyrene --
RM 9.5 East Benzo(b)fluoranthene --
RM 9.5 East Benzo(k)fluoranthene --
RM 9.5 East Dibenzo(a,h)anthracene --
RM 9.5 East Indeno(1,2,3-cd)pyrene --
RM 9.5 East Naphthalene 4.E-09 4.E-09
RM 9.5 East Total Carcinogenic PAHs --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 5.E-05 5.E-05
RM 9.5 East Total PCB Congeners --
RM 9.5 East Total PCBs, Adjusted 1.E-05 1.E-05
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 9.5 East Total PCB TEQ 6.E-06 6.E-06
RM 9.5 East Total TEQ 2.E-05 2.E-05
RM 9.5 East Pesticides
RM 9.5 East Aldrin 6.E-08 6.E-08
RM 9.5 East Dieldrin 1.E-08 1.E-08
RM 9.5 East Total DDT 3.E-08 3.E-08
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-04 3.E-06 4.E-09 2.E-05 5.E-05 2.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 West Metals
RM 10 West Arsenic 5.E-04 5.E-04
RM 10 West Lead --
RM 10 West Mercury 4.E-06 4.E-06 4.E-06
RM 10 West Thallium 1.E-05 1.E-05 1.E-05
RM 10 West Butyltins
RM 10 West Tributyltin ion 2.E-07 2.E-07
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene --
RM 10 West Benzo(a)pyrene --
RM 10 West Benzo(b)fluoranthene --
RM 10 West Benzo(k)fluoranthene --
RM 10 West Dibenzo(a,h)anthracene --
RM 10 West Indeno(1,2,3-cd)pyrene --
RM 10 West Naphthalene 2.E-08 2.E-08
RM 10 West Total Carcinogenic PAHs --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 2.E-04 2.E-04
RM 10 West Total PCB Congeners --
RM 10 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 10 West Total PCB TEQ 4.E-05 4.E-05
RM 10 West Total TEQ 1.E-04 1.E-04
RM 10 West Pesticides
RM 10 West Aldrin 1.E-07 1.E-07
RM 10 West Dieldrin ND ND
RM 10 West Total DDT 1.E-07 1.E-07
RM 10 West Conventionals
RM 10 West Perchlorate NA NA
Exposure Point Total 1.E-05 5.E-04 4.E-06 2.E-08 2.E-05 2.E-04 1.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 East Metals
RM 10 East Arsenic 2.E-04 2.E-04
RM 10 East Lead --
RM 10 East Mercury 3.E-06 3.E-06 3.E-06
RM 10 East Thallium NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene --
RM 10 East Benzo(a)pyrene --
RM 10 East Benzo(b)fluoranthene --
RM 10 East Benzo(k)fluoranthene --
RM 10 East Dibenzo(a,h)anthracene --
RM 10 East Indeno(1,2,3-cd)pyrene --
RM 10 East Naphthalene 1.E-08 1.E-08
RM 10 East Total Carcinogenic PAHs --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 4.E-05 4.E-05
RM 10 East Total PCB Congeners --
RM 10 East Total PCBs, Adjusted 3.E-05 3.E-05
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 8.E-06 8.E-06
RM 10 East Total PCB TEQ 2.E-05 2.E-05
RM 10 East Total TEQ 2.E-05 2.E-05
RM 10 East Pesticides
RM 10 East Aldrin 3.E-08 3.E-08
RM 10 East Dieldrin 2.E-08 2.E-08
RM 10 East Total DDT 2.E-08 2.E-08
RM 10 East Conventionals
RM 10 East Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-06 1.E-08 2.E-07 4.E-05 2.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 West Metals
RM 10.5 West Arsenic 2.E-04 2.E-04
RM 10.5 West Lead --
RM 10.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 10.5 West Thallium NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene --
RM 10.5 West Benzo(a)pyrene --
RM 10.5 West Benzo(b)fluoranthene --
RM 10.5 West Benzo(k)fluoranthene --
RM 10.5 West Dibenzo(a,h)anthracene --
RM 10.5 West Indeno(1,2,3-cd)pyrene --
RM 10.5 West Naphthalene 3.E-08 3.E-08
RM 10.5 West Total Carcinogenic PAHs --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 4.E-05 4.E-05
RM 10.5 West Total PCB Congeners --
RM 10.5 West Total PCBs, Adjusted 3.E-05 3.E-05
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA NA
RM 10.5 West Total PCB TEQ 2.E-05 2.E-05
RM 10.5 West Total TEQ 2.E-05 2.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 1.E-07 1.E-07
RM 10.5 West Dieldrin ND ND
RM 10.5 West Total DDT 5.E-08 5.E-08
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-06 3.E-08 3.E-07 4.E-05 2.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 East Metals
RM 10.5 East Arsenic 2.E-04 2.E-04
RM 10.5 East Lead --
RM 10.5 East Mercury 3.E-06 3.E-06 3.E-06
RM 10.5 East Thallium NA NA NA
RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene --
RM 10.5 East Benzo(a)pyrene --
RM 10.5 East Benzo(b)fluoranthene --
RM 10.5 East Benzo(k)fluoranthene --
RM 10.5 East Dibenzo(a,h)anthracene --
RM 10.5 East Indeno(1,2,3-cd)pyrene --
RM 10.5 East Naphthalene 4.E-09 4.E-09
RM 10.5 East Total Carcinogenic PAHs --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 6.E-05 6.E-05
RM 10.5 East Total PCB Congeners --
RM 10.5 East Total PCBs, Adjusted 3.E-05 3.E-05
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA NA
RM 10.5 East Total PCB TEQ 8.E-06 8.E-06
RM 10.5 East Total TEQ 8.E-06 8.E-06
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ND
RM 10.5 East Dieldrin ND ND
RM 10.5 East Total DDT 8.E-08 8.E-08
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-06 4.E-09 1.E-07 6.E-05 8.E-06
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 West Metals
RM 11 West Arsenic 2.E-04 2.E-04
RM 11 West Lead --
RM 11 West Mercury 2.E-06 2.E-06 2.E-06
RM 11 West Thallium NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene --
RM 11 West Benzo(a)pyrene --
RM 11 West Benzo(b)fluoranthene --
RM 11 West Benzo(k)fluoranthene --
RM 11 West Dibenzo(a,h)anthracene --
RM 11 West Indeno(1,2,3-cd)pyrene --
RM 11 West Naphthalene 6.E-08 6.E-08
RM 11 West Total Carcinogenic PAHs --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 3.E-05 3.E-05
RM 11 West Total PCB Congeners NA
RM 11 West Total PCBs, Adjusted NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA NA
RM 11 West Total PCB TEQ NA NA
RM 11 West Total TEQ NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ND
RM 11 West Dieldrin 2.E-07 2.E-07
RM 11 West Total DDT 4.E-08 4.E-08
RM 11 West Conventionals
RM 11 West Perchlorate NA NA
Exposure Point Total 2.E-04 2.E-06 6.E-08 6.E-07 3.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 East Metals
RM 11 East Arsenic 1.E-04 1.E-04
RM 11 East Lead --
RM 11 East Mercury 3.E-06 3.E-06 3.E-06
RM 11 East Thallium 1.E-05 1.E-05 1.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 3.E-07 3.E-07
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene --
RM 11 East Benzo(a)pyrene --
RM 11 East Benzo(b)fluoranthene --
RM 11 East Benzo(k)fluoranthene --
RM 11 East Dibenzo(a,h)anthracene --
RM 11 East Indeno(1,2,3-cd)pyrene --
RM 11 East Naphthalene 1.E-08 1.E-08
RM 11 East Total Carcinogenic PAHs --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 1.E-03 1.E-03
RM 11 East Total PCB Congeners --
RM 11 East Total PCBs, Adjusted 3.E-03 3.E-03
RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 11 East Total PCB TEQ 3.E-04 3.E-04
RM 11 East Total TEQ 3.E-04 3.E-04
RM 11 East Pesticides
RM 11 East Aldrin ND ND
RM 11 East Dieldrin ND ND
RM 11 East Total DDT 3.E-06 3.E-06
RM 11 East Conventionals
RM 11 East Perchlorate NA NA
Exposure Point Total 1.E-05 1.E-04 3.E-06 1.E-08 2.E-05 1.E-03 3.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11.5 West Metals
RM 11.5 West Arsenic 1.E-04 1.E-04
RM 11.5 West Lead --
RM 11.5 West Mercury 1.E-06 1.E-06 1.E-06
RM 11.5 West Thallium 1.E-05 1.E-05 1.E-05
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene --
RM 11.5 West Benzo(a)pyrene --
RM 11.5 West Benzo(b)fluoranthene --
RM 11.5 West Benzo(k)fluoranthene --
RM 11.5 West Dibenzo(a,h)anthracene --
RM 11.5 West Indeno(1,2,3-cd)pyrene --
RM 11.5 West Naphthalene 4.E-09 4.E-09
RM 11.5 West Total Carcinogenic PAHs --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 1.E-05 1.E-05
RM 11.5 West Total PCB Congeners --
RM 11.5 West Total PCBs, Adjusted 7.E-05 7.E-05
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 3.E-06 3.E-06
RM 11.5 West Total PCB TEQ 7.E-06 7.E-06
RM 11.5 West Total TEQ 9.E-06 9.E-06
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ND
RM 11.5 West Dieldrin 4.E-08 4.E-08
RM 11.5 West Total DDT 3.E-08 3.E-08
RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA NA
Exposure Point Total 1.E-05 1.E-04 1.E-06 4.E-09 1.E-05 2.E-05 9.E-06
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 West Metals
RM 12 West Arsenic 2.E-04 2.E-04
RM 12 West Lead --
RM 12 West Mercury 1.E-05 1.E-05 1.E-05
RM 12 West Thallium 2.E-05 2.E-05 2.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene --
RM 12 West Benzo(a)pyrene --
RM 12 West Benzo(b)fluoranthene --
RM 12 West Benzo(k)fluoranthene --
RM 12 West Dibenzo(a,h)anthracene --
RM 12 West Indeno(1,2,3-cd)pyrene --
RM 12 West Naphthalene 5.E-08 5.E-08
RM 12 West Total Carcinogenic PAHs --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 8.E-05 8.E-05
RM 12 West Total PCB Congeners --
RM 12 West Total PCBs, Adjusted 8.E-06 8.E-06
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 2.E-06 2.E-06
RM 12 West Total PCB TEQ 1.E-05 1.E-05
RM 12 West Total TEQ 1.E-05 1.E-05
RM 12 West Pesticides
RM 12 West Aldrin 2.E-07 2.E-07
RM 12 West Dieldrin ND ND
RM 12 West Total DDT 2.E-07 2.E-07
RM 12 West Conventionals
RM 12 West Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-04 1.E-05 5.E-08 2.E-05 9.E-05 1.E-05
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 East Metals
RM 12 East Arsenic 1.E-04 1.E-04
RM 12 East Lead --
RM 12 East Mercury 2.E-06 2.E-06 2.E-06
RM 12 East Thallium 1.E-05 1.E-05 1.E-05
RM 12 East Butyltins
RM 12 East Tributyltin ion 3.E-07 3.E-07
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene --
RM 12 East Benzo(a)pyrene --
RM 12 East Benzo(b)fluoranthene --
RM 12 East Benzo(k)fluoranthene --
RM 12 East Dibenzo(a,h)anthracene --
RM 12 East Indeno(1,2,3-cd)pyrene --
RM 12 East Naphthalene 3.E-08 3.E-08
RM 12 East Total Carcinogenic PAHs --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 9.E-06 9.E-06
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 2.E-04 2.E-04
RM 12 East Total PCB Congeners --
RM 12 East Total PCBs, Adjusted 8.E-04 8.E-04
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 12 East Total PCB TEQ 9.E-05 9.E-05
RM 12 East Total TEQ 1.E-04 1.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ND
RM 12 East Dieldrin ND ND
RM 12 East Total DDT 3.E-07 3.E-07
RM 12 East Conventionals
RM 12 East Perchlorate NA NA
Exposure Point Total 1.E-05 1.E-04 2.E-06 3.E-08 2.E-05 2.E-04 1.E-04
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

Study Area Widec Metals
Study Area Wided Arsenic 2.E-04 2.E-04
Study Area Wided Lead --
Study Area Wided Mercury 7.E-06 7.E-06 7.E-06
Study Area Wided Thallium 1.E-03 1.E-03 1.E-03
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 4.E-05 4.E-05
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene --
Study Area Wided Benzo(a)pyrene --
Study Area Wided Benzo(b)fluoranthene --
Study Area Wided Benzo(k)fluoranthene --
Study Area Wided Dibenzo(a,h)anthracene --
Study Area Wided Indeno(1,2,3-cd)pyrene --
Study Area Wided Naphthalene 6.E-07 6.E-07
Study Area Wided Total Carcinogenic PAHs --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 2.E-04 2.E-04
Study Area Wided Total PCB Congeners --
Study Area Wided Total PCBs, Adjusted 6.E-04 6.E-04
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 2.E-03 2.E-03
Study Area Wided Total PCB TEQ 1.E-04 1.E-04
Study Area Wided Total TEQ 2.E-03 2.E-03
Study Area Wided Pesticides
Study Area Wided Aldrin 2.E-06 2.E-06
Study Area Wided Dieldrin 8.E-07 8.E-07
Study Area Wided Total DDT 4.E-06 4.E-06
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TABLE 5-41.
Calculation of Endpoint-Specific Hazard Indices - High-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: High frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

Study Area Wided Conventionals
Study Area Wided Perchlorate 9.E-04 9.E-04
Exposure Point Total 1.E-03 2.E-04 7.E-06 6.E-07 1.E-03 3.E-04 2.E-03 9.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB Aroclor data.
c Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable.
HI = Hazard Index.
HQ = Hazard Quotient.
MC = Multnomah Channel.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAH = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
SIL = Swan Island Lagoon
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

RM 1 West Metals
RM 1 West Arsenic 5.3E+00 mg/kg 1.5E+00 1.5E+00 4.1E-08 1.2E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 9.6E-08 2.7E-07 3.E-04 9.E-04 1.E-03
RM 1 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 3.5E-07 NL NL -- NL NL 0.0E+00 8.2E-07 NL NL --
RM 1 West Mercury 7.5E-02 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.8E-09 0.E+00 1.E-05 1.E-05
RM 1 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 2.9E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.7E-09 0.E+00 1.E-04 1.E-04
RM 1 West Butyltins
RM 1 West Tributyltin ion 8.4E-01 ug/kg -- -- 2.2E-11 1.8E-11 -- -- -- 3.0E-04 3.0E-04 5.1E-11 4.3E-11 2.E-07 1.E-07 3.E-07
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 5.1E-09 3.3E-09 4.E-09 2.E-09 6.E-09 -- -- 1.2E-08 7.6E-09 -- -- --
RM 1 West Benzo(a)pyrene 2.4E+02 ug/kg 7.3E+00 7.3E+00 8.1E-09 5.2E-09 6.E-08 4.E-08 1.E-07 -- -- 1.9E-08 1.2E-08 -- -- --
RM 1 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 7.7E-09 5.0E-09 6.E-09 4.E-09 9.E-09 -- -- 1.8E-08 1.2E-08 -- -- --
RM 1 West Benzo(k)fluoranthene 7.7E+01 ug/kg 7.3E-02 7.3E-02 2.6E-09 1.7E-09 2.E-10 1.E-10 3.E-10 -- -- 6.1E-09 3.9E-09 -- -- --
RM 1 West Dibenzo(a,h)anthracene 2.4E+01 ug/kg 7.3E+00 7.3E+00 8.2E-10 5.3E-10 6.E-09 4.E-09 1.E-08 -- -- 1.9E-09 1.2E-09 -- -- --
RM 1 West Indeno(1,2,3-cd)pyrene 2.0E+02 ug/kg 7.3E-01 7.3E-01 6.7E-09 4.4E-09 5.E-09 3.E-09 8.E-09 -- -- 1.6E-08 1.0E-08 -- -- --
RM 1 West Naphthalene 2.9E+01 ug/kg -- -- 9.8E-10 6.3E-10 -- -- -- 2.0E-02 2.0E-02 2.3E-09 1.5E-09 1.E-07 7.E-08 2.E-07
RM 1 West Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 8.E-08 5.E-08 1.E-07 -- -- -- -- -- -- --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 4.4E+01 ug/kg 1.4E-02 1.4E-02 1.1E-09 9.6E-10 2.E-11 1.E-11 3.E-11 2.0E-02 2.0E-02 2.7E-09 2.2E-09 1.E-07 1.E-07 2.E-07
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 6.2E-10 3.7E-10 1.E-09 7.E-10 2.E-09 2.0E-05 2.0E-05 1.4E-09 8.6E-10 7.E-05 4.E-05 1.E-04
RM 1 West Total PCB Congeners 7.1E+03 pg/g NA NA 2.6E-10 1.5E-10 NA NA -- NA NA 6.0E-10 3.6E-10 NA NA --
RM 1 West Total PCBs, Adjusted 6.6E+03 pg/g 2.0E+00 2.0E+00 2.4E-10 1.4E-10 5.E-10 3.E-10 8.E-10 2.0E-05 2.0E-05 5.6E-10 3.4E-10 3.E-05 2.E-05 5.E-05
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 2.3E-14 6.5E-14 3.E-09 8.E-09 1.E-08 1.0E-09 1.0E-09 5.4E-14 1.5E-13 5.E-05 2.E-04 2.E-04
RM 1 West Total PCB TEQ 2.7E+00 pg/g 1.3E+05 1.3E+05 9.7E-14 5.8E-14 1.E-08 8.E-09 2.E-08 1.0E-09 1.0E-09 2.3E-13 1.4E-13 2.E-04 1.E-04 4.E-04
RM 1 West Total TEQ -- pg/g -- -- -- -- 2.E-08 2.E-08 3.E-08 -- -- -- -- 3.E-04 3.E-04 6.E-04
RM 1 West Pesticides
RM 1 West Aldrin 3.7E-01 ug/kg 1.7E+01 1.7E+01 9.6E-12 8.1E-12 2.E-10 1.E-10 3.E-10 3.0E-05 3.0E-05 2.2E-11 1.9E-11 7.E-07 6.E-07 1.E-06
RM 1 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 West Total DDT 4.6E+00 ug/kg 3.4E-01 3.4E-01 3.6E-11 1.0E-10 1.E-11 3.E-11 5.E-11 5.0E-04 5.0E-04 8.3E-11 2.3E-10 2.E-07 5.E-07 6.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totalc 4.E-07
RM 1 East Metals
RM 1 East Arsenic 5.7E+00 mg/kg 1.5E+00 1.5E+00 4.4E-08 1.2E-07 7.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.0E-07 2.9E-07 3.E-04 1.E-03 1.E-03
RM 1 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 4.4E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 1 East Mercury 7.1E+00 mg/kg -- -- 0.0E+00 1.6E-07 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.6E-07 0.E+00 1.E-03 1.E-03
RM 1 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.2E+00 ug/kg -- -- 3.1E-11 2.6E-11 -- -- -- 3.0E-04 3.0E-04 7.3E-11 6.1E-11 2.E-07 2.E-07 4.E-07

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene 5.3E+01 ug/kg 7.3E-01 7.3E-01 1.8E-09 1.2E-09 1.E-09 8.E-10 2.E-09 -- -- 4.2E-09 2.7E-09 -- -- --
RM 1 East Benzo(a)pyrene 8.1E+01 ug/kg 7.3E+00 7.3E+00 2.7E-09 1.8E-09 2.E-08 1.E-08 3.E-08 -- -- 6.4E-09 4.1E-09 -- -- --
RM 1 East Benzo(b)fluoranthene 6.9E+01 ug/kg 7.3E-01 7.3E-01 2.3E-09 1.5E-09 2.E-09 1.E-09 3.E-09 -- -- 5.4E-09 3.5E-09 -- -- --
RM 1 East Benzo(k)fluoranthene 4.8E+01 ug/kg 7.3E-02 7.3E-02 1.6E-09 1.0E-09 1.E-10 8.E-11 2.E-10 -- -- 3.8E-09 2.4E-09 -- -- --
RM 1 East Dibenzo(a,h)anthracene 9.1E+00 ug/kg 7.3E+00 7.3E+00 3.1E-10 2.0E-10 2.E-09 1.E-09 4.E-09 -- -- 7.2E-10 4.6E-10 -- -- --
RM 1 East Indeno(1,2,3-cd)pyrene 5.6E+01 ug/kg 7.3E-01 7.3E-01 1.9E-09 1.2E-09 1.E-09 9.E-10 2.E-09 -- -- 4.4E-09 2.9E-09 -- -- --
RM 1 East Naphthalene 2.3E+01 ug/kg -- -- 7.7E-10 5.0E-10 -- -- -- 2.0E-02 2.0E-02 1.8E-09 1.2E-09 9.E-08 6.E-08 1.E-07
RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 2.E-08 4.E-08 -- -- -- -- -- -- --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 1.8E-09 1.5E-09 3.E-11 2.E-11 5.E-11 2.0E-02 2.0E-02 4.3E-09 3.6E-09 2.E-07 2.E-07 4.E-07
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 5.1E+02 ug/kg 2.0E+00 2.0E+00 1.8E-08 1.1E-08 4.E-08 2.E-08 6.E-08 2.0E-05 2.0E-05 4.3E-08 2.6E-08 2.E-03 1.E-03 3.E-03
RM 1 East Total PCB Congeners 3.7E+03 pg/g NA NA 1.3E-10 8.1E-11 NA NA -- NA NA 3.1E-10 1.9E-10 NA NA --
RM 1 East Total PCBs, Adjusted 3.5E+03 pg/g 2.0E+00 2.0E+00 1.3E-10 7.6E-11 3.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 3.0E-10 1.8E-10 1.E-05 9.E-06 2.E-05
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 7.5E-01 pg/g 1.3E+05 1.3E+05 5.8E-15 1.6E-14 8.E-10 2.E-09 3.E-09 1.0E-09 1.0E-09 1.4E-14 3.8E-14 1.E-05 4.E-05 5.E-05
RM 1 East Total PCB TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 9.8E-15 5.9E-15 1.E-09 8.E-10 2.E-09 1.0E-09 1.0E-09 2.3E-14 1.4E-14 2.E-05 1.E-05 4.E-05
RM 1 East Total TEQ -- pg/g -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- 4.E-05 5.E-05 9.E-05
RM 1 East Pesticides
RM 1 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 East Total DDT 4.0E+00 ug/kg 3.4E-01 3.4E-01 3.1E-11 8.7E-11 1.E-11 3.E-11 4.E-11 5.0E-04 5.0E-04 7.2E-11 2.0E-10 1.E-07 4.E-07 5.E-07
RM 1 East Conventionals
RM 1 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 1.5 West Metals
RM 1.5 West Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 3.4E-08 9.6E-08 5.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 8.0E-08 2.2E-07 3.E-04 7.E-04 1.E-03
RM 1.5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 3.2E-07 NL NL -- NL NL 0.0E+00 7.6E-07 NL NL --
RM 1.5 West Mercury 6.8E-02 mg/kg -- -- 0.0E+00 1.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.5E-09 0.E+00 1.E-05 1.E-05
RM 1.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene 3.3E+01 ug/kg 7.3E-01 7.3E-01 1.1E-09 7.2E-10 8.E-10 5.E-10 1.E-09 -- -- 2.6E-09 1.7E-09 -- -- --
RM 1.5 West Benzo(a)pyrene 4.8E+01 ug/kg 7.3E+00 7.3E+00 1.6E-09 1.0E-09 1.E-08 8.E-09 2.E-08 -- -- 3.8E-09 2.4E-09 -- -- --
RM 1.5 West Benzo(b)fluoranthene 4.1E+01 ug/kg 7.3E-01 7.3E-01 1.4E-09 8.9E-10 1.E-09 7.E-10 2.E-09 -- -- 3.2E-09 2.1E-09 -- -- --
RM 1.5 West Benzo(k)fluoranthene 3.4E+01 ug/kg 7.3E-02 7.3E-02 1.1E-09 7.4E-10 8.E-11 5.E-11 1.E-10 -- -- 2.7E-09 1.7E-09 -- -- --
RM 1.5 West Dibenzo(a,h)anthracene 5.9E+00 ug/kg 7.3E+00 7.3E+00 2.0E-10 1.3E-10 1.E-09 9.E-10 2.E-09 -- -- 4.6E-10 3.0E-10 -- -- --
RM 1.5 West Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 7.3E-01 1.2E-09 8.1E-10 9.E-10 6.E-10 1.E-09 -- -- 2.9E-09 1.9E-09 -- -- --
RM 1.5 West Naphthalene 9.6E+00 ug/kg -- -- 3.2E-10 2.1E-10 -- -- -- 2.0E-02 2.0E-02 7.5E-10 4.9E-10 4.E-08 2.E-08 6.E-08
RM 1.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 1.E-08 3.E-08 -- -- -- -- -- -- --
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 1.4E-02 ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 2.2E+01 ug/kg 2.0E+00 2.0E+00 7.9E-10 4.7E-10 2.E-09 9.E-10 3.E-09 2.0E-05 2.0E-05 1.8E-09 1.1E-09 9.E-05 6.E-05 1.E-04
RM 1.5 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 1.5 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 9.4E-02 pg/g 1.3E+05 1.3E+05 7.3E-16 2.1E-15 1.E-10 3.E-10 4.E-10 1.0E-09 1.0E-09 1.7E-15 4.8E-15 2.E-06 5.E-06 7.E-06
RM 1.5 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 1.5 West Total TEQ -- pg/g -- -- -- -- 1.E-10 3.E-10 4.E-10 -- -- -- -- 2.E-06 5.E-06 7.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1.5 West Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 8.4E-12 2.4E-11 3.E-12 8.E-12 1.E-11 5.0E-04 5.0E-04 2.0E-11 5.5E-11 4.E-08 1.E-07 1.E-07
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 1.5 East Metals
RM 1.5 East Arsenic 5.4E+00 mg/kg 1.5E+00 1.5E+00 4.2E-08 1.2E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 9.8E-08 2.7E-07 3.E-04 9.E-04 1.E-03
RM 1.5 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 2.9E-07 NL NL -- NL NL 0.0E+00 6.8E-07 NL NL --
RM 1.5 East Mercury 1.3E-01 mg/kg -- -- 0.0E+00 2.7E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.4E-09 0.E+00 2.E-05 2.E-05
RM 1.5 East Thallium 8.9E-02 mg/kg -- -- 0.0E+00 1.9E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.5E-09 0.E+00 7.E-05 7.E-05
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.7E-01 ug/kg -- -- 9.6E-12 8.1E-12 -- -- -- 3.0E-04 3.0E-04 2.2E-11 1.9E-11 7.E-08 6.E-08 1.E-07
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene 9.4E+02 ug/kg 7.3E-01 7.3E-01 3.2E-08 2.0E-08 2.E-08 1.E-08 4.E-08 -- -- 7.4E-08 4.8E-08 -- -- --
RM 1.5 East Benzo(a)pyrene 1.4E+03 ug/kg 7.3E+00 7.3E+00 4.7E-08 3.1E-08 3.E-07 2.E-07 6.E-07 -- -- 1.1E-07 7.1E-08 -- -- --
RM 1.5 East Benzo(b)fluoranthene 8.2E+02 ug/kg 7.3E-01 7.3E-01 2.8E-08 1.8E-08 2.E-08 1.E-08 3.E-08 -- -- 6.4E-08 4.2E-08 -- -- --
RM 1.5 East Benzo(k)fluoranthene 8.2E+02 ug/kg 7.3E-02 7.3E-02 2.8E-08 1.8E-08 2.E-09 1.E-09 3.E-09 -- -- 6.4E-08 4.2E-08 -- -- --
RM 1.5 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 4.7E-09 3.1E-09 3.E-08 2.E-08 6.E-08 -- -- 1.1E-08 7.1E-09 -- -- --
RM 1.5 East Indeno(1,2,3-cd)pyrene 1.0E+03 ug/kg 7.3E-01 7.3E-01 3.4E-08 2.2E-08 2.E-08 2.E-08 4.E-08 -- -- 7.9E-08 5.1E-08 -- -- --
RM 1.5 East Naphthalene 3.7E+02 ug/kg -- -- 1.2E-08 8.1E-09 -- -- -- 2.0E-02 2.0E-02 2.9E-08 1.9E-08 1.E-06 9.E-07 2.E-06
RM 1.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-07 3.E-07 7.E-07 -- -- -- -- -- -- --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 1.7E+02 ug/kg 1.4E-02 1.4E-02 4.4E-09 3.7E-09 6.E-11 5.E-11 1.E-10 2.0E-02 2.0E-02 1.0E-08 8.6E-09 5.E-07 4.E-07 9.E-07
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 4.1E+01 ug/kg 2.0E+00 2.0E+00 1.5E-09 8.8E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 3.4E-09 2.1E-09 2.E-04 1.E-04 3.E-04
RM 1.5 East Total PCB Congeners 3.5E+03 pg/g NA NA 1.3E-10 7.6E-11 NA NA -- NA NA 2.9E-10 1.8E-10 NA NA --
RM 1.5 East Total PCBs, Adjusted 3.2E+03 pg/g 2.0E+00 2.0E+00 1.2E-10 7.1E-11 2.E-10 1.E-10 4.E-10 2.0E-05 2.0E-05 2.7E-10 1.7E-10 1.E-05 8.E-06 2.E-05
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 1.4E-14 4.0E-14 2.E-09 5.E-09 7.E-09 1.0E-09 1.0E-09 3.3E-14 9.2E-14 3.E-05 9.E-05 1.E-04
RM 1.5 East Total PCB TEQ 1.1E-01 pg/g 1.3E+05 1.3E+05 3.8E-15 2.3E-15 5.E-10 3.E-10 8.E-10 1.0E-09 1.0E-09 8.9E-15 5.4E-15 9.E-06 5.E-06 1.E-05
RM 1.5 East Total TEQ -- pg/g -- -- -- -- 2.E-09 5.E-09 8.E-09 -- -- -- -- 4.E-05 1.E-04 1.E-04
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 East Dieldrin 6.9E-02 ug/kg 1.6E+01 1.6E+01 1.8E-12 1.5E-12 3.E-11 2.E-11 5.E-11 5.0E-05 5.0E-05 4.2E-12 3.5E-12 8.E-08 7.E-08 2.E-07
RM 1.5 East Total DDT 2.2E+01 ug/kg 3.4E-01 3.4E-01 1.7E-10 4.7E-10 6.E-11 2.E-10 2.E-10 5.0E-04 5.0E-04 3.9E-10 1.1E-09 8.E-07 2.E-06 3.E-06
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 2 West Metals
RM 2 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 3.0E-08 8.4E-08 4.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 7.0E-08 2.0E-07 2.E-04 7.E-04 9.E-04
RM 2 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 3.0E-07 NL NL -- NL NL 0.0E+00 7.0E-07 NL NL --
RM 2 West Mercury 7.8E-02 mg/kg -- -- 0.0E+00 1.7E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.0E-09 0.E+00 1.E-05 1.E-05
RM 2 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 2.9E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.8E-09 0.E+00 1.E-04 1.E-04
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.1E+00 ug/kg -- -- 5.4E-11 4.6E-11 -- -- -- 3.0E-04 3.0E-04 1.3E-10 1.1E-10 4.E-07 4.E-07 8.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene 5.5E+01 ug/kg 7.3E-01 7.3E-01 1.8E-09 1.2E-09 1.E-09 9.E-10 2.E-09 -- -- 4.3E-09 2.8E-09 -- -- --
RM 2 West Benzo(a)pyrene 9.8E+01 ug/kg 7.3E+00 7.3E+00 3.3E-09 2.1E-09 2.E-08 2.E-08 4.E-08 -- -- 7.7E-09 5.0E-09 -- -- --
RM 2 West Benzo(b)fluoranthene 9.8E+01 ug/kg 7.3E-01 7.3E-01 3.3E-09 2.1E-09 2.E-09 2.E-09 4.E-09 -- -- 7.7E-09 5.0E-09 -- -- --
RM 2 West Benzo(k)fluoranthene 3.2E+01 ug/kg 7.3E-02 7.3E-02 1.1E-09 7.0E-10 8.E-11 5.E-11 1.E-10 -- -- 2.5E-09 1.6E-09 -- -- --
RM 2 West Dibenzo(a,h)anthracene 1.0E+01 ug/kg 7.3E+00 7.3E+00 3.5E-10 2.3E-10 3.E-09 2.E-09 4.E-09 -- -- 8.1E-10 5.3E-10 -- -- --
RM 2 West Indeno(1,2,3-cd)pyrene 8.1E+01 ug/kg 7.3E-01 7.3E-01 2.7E-09 1.8E-09 2.E-09 1.E-09 3.E-09 -- -- 6.4E-09 4.1E-09 -- -- --
RM 2 West Naphthalene 1.0E+01 ug/kg -- -- 3.4E-10 2.2E-10 -- -- -- 2.0E-02 2.0E-02 7.9E-10 5.1E-10 4.E-08 3.E-08 6.E-08
RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 2.E-08 5.E-08 -- -- -- -- -- -- --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 4.8E+01 ug/kg 1.4E-02 1.4E-02 1.2E-09 1.0E-09 2.E-11 1.E-11 3.E-11 2.0E-02 2.0E-02 2.9E-09 2.4E-09 1.E-07 1.E-07 3.E-07
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.8E+01 ug/kg 2.0E+00 2.0E+00 6.6E-10 4.0E-10 1.E-09 8.E-10 2.E-09 2.0E-05 2.0E-05 1.5E-09 9.3E-10 8.E-05 5.E-05 1.E-04
RM 2 West Total PCB Congeners 1.2E+04 pg/g NA NA 4.3E-10 2.6E-10 NA NA -- NA NA 1.0E-09 6.1E-10 NA NA --
RM 2 West Total PCBs, Adjusted 1.1E+04 pg/g 2.0E+00 2.0E+00 4.1E-10 2.5E-10 8.E-10 5.E-10 1.E-09 2.0E-05 2.0E-05 9.5E-10 5.7E-10 5.E-05 3.E-05 8.E-05
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 2.2E+00 pg/g 1.3E+05 1.3E+05 1.7E-14 4.7E-14 2.E-09 6.E-09 8.E-09 1.0E-09 1.0E-09 3.9E-14 1.1E-13 4.E-05 1.E-04 2.E-04
RM 2 West Total PCB TEQ 3.5E-01 pg/g 1.3E+05 1.3E+05 1.3E-14 7.7E-15 2.E-09 1.E-09 3.E-09 1.0E-09 1.0E-09 3.0E-14 1.8E-14 3.E-05 2.E-05 5.E-05
RM 2 West Total TEQ -- pg/g -- -- -- -- 4.E-09 7.E-09 1.E-08 -- -- -- -- 7.E-05 1.E-04 2.E-04
RM 2 West Pesticides
RM 2 West Aldrin 3.6E-01 ug/kg 1.7E+01 1.7E+01 9.3E-12 7.9E-12 2.E-10 1.E-10 3.E-10 3.0E-05 3.0E-05 2.2E-11 1.8E-11 7.E-07 6.E-07 1.E-06
RM 2 West Dieldrin 2.7E-01 ug/kg 1.6E+01 1.6E+01 7.0E-12 5.9E-12 1.E-10 9.E-11 2.E-10 5.0E-05 5.0E-05 1.6E-11 1.4E-11 3.E-07 3.E-07 6.E-07
RM 2 West Total DDT 3.2E+00 ug/kg 3.4E-01 3.4E-01 2.5E-11 6.9E-11 8.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 5.8E-11 1.6E-10 1.E-07 3.E-07 4.E-07
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2 West Conventionals
RM 2 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 2 East Metals
RM 2 East Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 3.3E-08 9.3E-08 5.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 7.8E-08 2.2E-07 3.E-04 7.E-04 1.E-03
RM 2 East Lead 4.3E+01 mg/kg NL NL 0.0E+00 9.4E-07 NL NL -- NL NL 0.0E+00 2.2E-06 NL NL --
RM 2 East Mercury 9.1E-02 mg/kg -- -- 0.0E+00 2.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.6E-09 0.E+00 2.E-05 2.E-05
RM 2 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 3.7E+00 ug/kg -- -- 9.6E-11 8.1E-11 -- -- -- 3.0E-04 3.0E-04 2.2E-10 1.9E-10 7.E-07 6.E-07 1.E-06
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene 9.7E+01 ug/kg 7.3E-01 7.3E-01 3.3E-09 2.1E-09 2.E-09 2.E-09 4.E-09 -- -- 7.6E-09 4.9E-09 -- -- --
RM 2 East Benzo(a)pyrene 1.2E+02 ug/kg 7.3E+00 7.3E+00 4.0E-09 2.6E-09 3.E-08 2.E-08 5.E-08 -- -- 9.4E-09 6.1E-09 -- -- --
RM 2 East Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 4.4E-09 2.9E-09 3.E-09 2.E-09 5.E-09 -- -- 1.0E-08 6.7E-09 -- -- --
RM 2 East Benzo(k)fluoranthene 7.7E+01 ug/kg 7.3E-02 7.3E-02 2.6E-09 1.7E-09 2.E-10 1.E-10 3.E-10 -- -- 6.1E-09 3.9E-09 -- -- --
RM 2 East Dibenzo(a,h)anthracene 2.4E+01 ug/kg 7.3E+00 7.3E+00 7.9E-10 5.1E-10 6.E-09 4.E-09 1.E-08 -- -- 1.8E-09 1.2E-09 -- -- --
RM 2 East Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 3.6E-09 2.3E-09 3.E-09 2.E-09 4.E-09 -- -- 8.3E-09 5.4E-09 -- -- --
RM 2 East Naphthalene 2.1E+01 ug/kg -- -- 7.1E-10 4.6E-10 -- -- -- 2.0E-02 2.0E-02 1.6E-09 1.1E-09 8.E-08 5.E-08 1.E-07
RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 3.E-08 7.E-08 -- -- -- -- -- -- --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 3.1E-09 2.6E-09 4.E-11 4.E-11 8.E-11 2.0E-02 2.0E-02 7.3E-09 6.1E-09 4.E-07 3.E-07 7.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 9.1E+02 ug/kg 2.0E+00 2.0E+00 3.3E-08 2.0E-08 7.E-08 4.E-08 1.E-07 2.0E-05 2.0E-05 7.7E-08 4.6E-08 4.E-03 2.E-03 6.E-03
RM 2 East Total PCB Congeners 3.4E+06 pg/g NA NA 1.2E-07 7.3E-08 NA NA -- NA NA 2.8E-07 1.7E-07 NA NA --
RM 2 East Total PCBs, Adjusted 3.2E+06 pg/g 2.0E+00 2.0E+00 1.2E-07 7.0E-08 2.E-07 1.E-07 4.E-07 2.0E-05 2.0E-05 2.7E-07 1.6E-07 1.E-02 8.E-03 2.E-02
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 4.0E+00 pg/g 1.3E+05 1.3E+05 3.1E-14 8.8E-14 4.E-09 1.E-08 2.E-08 1.0E-09 1.0E-09 7.3E-14 2.0E-13 7.E-05 2.E-04 3.E-04
RM 2 East Total PCB TEQ 4.5E+01 pg/g 1.3E+05 1.3E+05 1.6E-12 9.7E-13 2.E-07 1.E-07 3.E-07 1.0E-09 1.0E-09 3.8E-12 2.3E-12 4.E-03 2.E-03 6.E-03
RM 2 East Total TEQ -- pg/g -- -- -- -- 2.E-07 1.E-07 4.E-07 -- -- -- -- 4.E-03 2.E-03 6.E-03
RM 2 East Pesticides
RM 2 East Aldrin 7.0E-01 ug/kg 1.7E+01 1.7E+01 1.8E-11 1.5E-11 3.E-10 3.E-10 6.E-10 3.0E-05 3.0E-05 4.2E-11 3.5E-11 1.E-06 1.E-06 3.E-06
RM 2 East Dieldrin 1.2E+00 ug/kg 1.6E+01 1.6E+01 3.2E-11 2.7E-11 5.E-10 4.E-10 1.E-09 5.0E-05 5.0E-05 7.5E-11 6.3E-11 2.E-06 1.E-06 3.E-06
RM 2 East Total DDT 4.2E+00 ug/kg 3.4E-01 3.4E-01 3.3E-11 9.2E-11 1.E-11 3.E-11 4.E-11 5.0E-04 5.0E-04 7.6E-11 2.1E-10 2.E-07 4.E-07 6.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-07
RM 2.5 West Metals
RM 2.5 West Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 3.6E-08 1.0E-07 5.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 8.5E-08 2.4E-07 3.E-04 8.E-04 1.E-03
RM 2.5 West Lead 1.7E+01 mg/kg NL NL 0.0E+00 3.8E-07 NL NL -- NL NL 0.0E+00 8.8E-07 NL NL --
RM 2.5 West Mercury 9.1E-02 mg/kg -- -- 0.0E+00 2.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.6E-09 0.E+00 2.E-05 2.E-05
RM 2.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 
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Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
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day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.3E+00 ug/kg -- -- 6.0E-11 5.0E-11 -- -- -- 3.0E-04 3.0E-04 1.4E-10 1.2E-10 5.E-07 4.E-07 9.E-07
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.0E-08 6.7E-09 8.E-09 5.E-09 1.E-08 -- -- 2.4E-08 1.6E-08 -- -- --
RM 2.5 West Benzo(a)pyrene 5.5E+02 ug/kg 7.3E+00 7.3E+00 1.8E-08 1.2E-08 1.E-07 9.E-08 2.E-07 -- -- 4.3E-08 2.8E-08 -- -- --
RM 2.5 West Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 1.3E-08 8.6E-09 1.E-08 6.E-09 2.E-08 -- -- 3.1E-08 2.0E-08 -- -- --
RM 2.5 West Benzo(k)fluoranthene 2.5E+02 ug/kg 7.3E-02 7.3E-02 8.5E-09 5.5E-09 6.E-10 4.E-10 1.E-09 -- -- 2.0E-08 1.3E-08 -- -- --
RM 2.5 West Dibenzo(a,h)anthracene 6.4E+01 ug/kg 7.3E+00 7.3E+00 2.1E-09 1.4E-09 2.E-08 1.E-08 3.E-08 -- -- 5.0E-09 3.2E-09 -- -- --
RM 2.5 West Indeno(1,2,3-cd)pyrene 4.7E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.0E-08 1.E-08 7.E-09 2.E-08 -- -- 3.7E-08 2.4E-08 -- -- --
RM 2.5 West Naphthalene 7.6E+01 ug/kg -- -- 2.6E-09 1.7E-09 -- -- -- 2.0E-02 2.0E-02 6.0E-09 3.9E-09 3.E-07 2.E-07 5.E-07
RM 2.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 4.3E+01 ug/kg 1.4E-02 1.4E-02 1.1E-09 9.4E-10 2.E-11 1.E-11 3.E-11 2.0E-02 2.0E-02 2.6E-09 2.2E-09 1.E-07 1.E-07 2.E-07
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.0E+00 7.8E-10 4.7E-10 2.E-09 9.E-10 2.E-09 2.0E-05 2.0E-05 1.8E-09 1.1E-09 9.E-05 5.E-05 1.E-04
RM 2.5 West Total PCB Congeners 7.3E+03 pg/g NA NA 2.6E-10 1.6E-10 NA NA -- NA NA 6.2E-10 3.7E-10 NA NA --
RM 2.5 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 2.5E-10 1.5E-10 5.E-10 3.E-10 8.E-10 2.0E-05 2.0E-05 5.8E-10 3.5E-10 3.E-05 2.E-05 5.E-05
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 4.1E-01 pg/g 1.3E+05 1.3E+05 3.2E-15 9.0E-15 4.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 7.5E-15 2.1E-14 7.E-06 2.E-05 3.E-05
RM 2.5 West Total PCB TEQ 2.1E-01 pg/g 1.3E+05 1.3E+05 7.5E-15 4.5E-15 1.E-09 6.E-10 2.E-09 1.0E-09 1.0E-09 1.7E-14 1.1E-14 2.E-05 1.E-05 3.E-05
RM 2.5 West Total TEQ -- pg/g -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- 2.E-05 3.E-05 6.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 2.6E-01 ug/kg 1.7E+01 1.7E+01 6.7E-12 5.6E-12 1.E-10 1.E-10 2.E-10 3.0E-05 3.0E-05 1.6E-11 1.3E-11 5.E-07 4.E-07 1.E-06
RM 2.5 West Dieldrin 2.2E-01 ug/kg 1.6E+01 1.6E+01 5.7E-12 4.8E-12 9.E-11 8.E-11 2.E-10 5.0E-05 5.0E-05 1.3E-11 1.1E-11 3.E-07 2.E-07 5.E-07
RM 2.5 West Total DDT 3.4E+00 ug/kg 3.4E-01 3.4E-01 2.6E-11 7.4E-11 9.E-12 3.E-11 3.E-11 5.0E-04 5.0E-04 6.2E-11 1.7E-10 1.E-07 3.E-07 5.E-07
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 2.5 East Metals
RM 2.5 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 3.7E-08 1.1E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 8.7E-08 2.5E-07 3.E-04 8.E-04 1.E-03
RM 2.5 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 4.4E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 2.5 East Mercury 9.1E-02 mg/kg -- -- 0.0E+00 2.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.6E-09 0.E+00 2.E-05 2.E-05
RM 2.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene 2.9E+03 ug/kg 7.3E-01 7.3E-01 9.6E-08 6.2E-08 7.E-08 5.E-08 1.E-07 -- -- 2.3E-07 1.5E-07 -- -- --
RM 2.5 East Benzo(a)pyrene 2.3E+03 ug/kg 7.3E+00 7.3E+00 7.6E-08 4.9E-08 6.E-07 4.E-07 9.E-07 -- -- 1.8E-07 1.1E-07 -- -- --
RM 2.5 East Benzo(b)fluoranthene 2.0E+03 ug/kg 7.3E-01 7.3E-01 6.6E-08 4.3E-08 5.E-08 3.E-08 8.E-08 -- -- 1.5E-07 1.0E-07 -- -- --
RM 2.5 East Benzo(k)fluoranthene 6.2E+02 ug/kg 7.3E-02 7.3E-02 2.1E-08 1.3E-08 2.E-09 1.E-09 2.E-09 -- -- 4.8E-08 3.1E-08 -- -- --
RM 2.5 East Dibenzo(a,h)anthracene 2.2E+02 ug/kg 7.3E+00 7.3E+00 7.5E-09 4.9E-09 5.E-08 4.E-08 9.E-08 -- -- 1.8E-08 1.1E-08 -- -- --

DO NOT QUOTE OR CITE
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 East Indeno(1,2,3-cd)pyrene 1.3E+03 ug/kg 7.3E-01 7.3E-01 4.3E-08 2.8E-08 3.E-08 2.E-08 5.E-08 -- -- 1.0E-07 6.5E-08 -- -- --
RM 2.5 East Naphthalene 2.1E+02 ug/kg -- -- 7.0E-09 4.6E-09 -- -- -- 2.0E-02 2.0E-02 1.6E-08 1.1E-08 8.E-07 5.E-07 1.E-06
RM 2.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-07 5.E-07 1.E-06 -- -- -- -- -- -- --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 2.7E-09 2.3E-09 4.E-11 3.E-11 7.E-11 2.0E-02 2.0E-02 6.4E-09 5.4E-09 3.E-07 3.E-07 6.E-07
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 7.7E+01 ug/kg 2.0E+00 2.0E+00 2.8E-09 1.7E-09 6.E-09 3.E-09 9.E-09 2.0E-05 2.0E-05 6.6E-09 3.9E-09 3.E-04 2.E-04 5.E-04
RM 2.5 East Total PCB Congeners 1.8E+05 pg/g NA NA 6.6E-09 4.0E-09 NA NA -- NA NA 1.5E-08 9.2E-09 NA NA --
RM 2.5 East Total PCBs, Adjusted 1.7E+05 pg/g 2.0E+00 2.0E+00 6.2E-09 3.7E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 1.5E-08 8.7E-09 7.E-04 4.E-04 1.E-03
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 8.2E-15 2.3E-14 1.E-09 3.E-09 4.E-09 1.0E-09 1.0E-09 1.9E-14 5.4E-14 2.E-05 5.E-05 7.E-05
RM 2.5 East Total PCB TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 1.2E-13 7.2E-14 2.E-08 9.E-09 3.E-08 1.0E-09 1.0E-09 2.8E-13 1.7E-13 3.E-04 2.E-04 4.E-04
RM 2.5 East Total TEQ -- pg/g -- -- -- -- 2.E-08 1.E-08 3.E-08 -- -- -- -- 3.E-04 2.E-04 5.E-04
RM 2.5 East Pesticides
RM 2.5 East Aldrin 7.5E-01 ug/kg 1.7E+01 1.7E+01 1.9E-11 1.6E-11 3.E-10 3.E-10 6.E-10 3.0E-05 3.0E-05 4.5E-11 3.8E-11 2.E-06 1.E-06 3.E-06
RM 2.5 East Dieldrin 3.3E-01 ug/kg 1.6E+01 1.6E+01 8.5E-12 7.2E-12 1.E-10 1.E-10 3.E-10 5.0E-05 5.0E-05 2.0E-11 1.7E-11 4.E-07 3.E-07 7.E-07
RM 2.5 East Total DDT 8.5E+00 ug/kg 3.4E-01 3.4E-01 6.6E-11 1.9E-10 2.E-11 6.E-11 9.E-11 5.0E-04 5.0E-04 1.5E-10 4.3E-10 3.E-07 9.E-07 1.E-06
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 2.5 MC Metals
RM 2.5 MC Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 3.7E-08 1.0E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 8.6E-08 2.4E-07 3.E-04 8.E-04 1.E-03
RM 2.5 MC Lead 1.7E+01 mg/kg NL NL 0.0E+00 3.7E-07 NL NL -- NL NL 0.0E+00 8.5E-07 NL NL --
RM 2.5 MC Mercury 1.3E-01 mg/kg -- -- 0.0E+00 2.8E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.6E-09 0.E+00 2.E-05 2.E-05
RM 2.5 MC Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.0E-08 6.7E-09 8.E-09 5.E-09 1.E-08 -- -- 2.4E-08 1.6E-08 -- -- --
RM 2.5 MC Benzo(a)pyrene 4.9E+02 ug/kg 7.3E+00 7.3E+00 1.6E-08 1.1E-08 1.E-07 8.E-08 2.E-07 -- -- 3.8E-08 2.5E-08 -- -- --
RM 2.5 MC Benzo(b)fluoranthene 4.5E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 9.7E-09 1.E-08 7.E-09 2.E-08 -- -- 3.5E-08 2.3E-08 -- -- --
RM 2.5 MC Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 4.8E-09 3.1E-09 4.E-10 2.E-10 6.E-10 -- -- 1.1E-08 7.3E-09 -- -- --
RM 2.5 MC Dibenzo(a,h)anthracene 4.7E+01 ug/kg 7.3E+00 7.3E+00 1.6E-09 1.0E-09 1.E-08 8.E-09 2.E-08 -- -- 3.7E-09 2.4E-09 -- -- --
RM 2.5 MC Indeno(1,2,3-cd)pyrene 3.8E+02 ug/kg 7.3E-01 7.3E-01 1.3E-08 8.2E-09 9.E-09 6.E-09 2.E-08 -- -- 3.0E-08 1.9E-08 -- -- --
RM 2.5 MC Naphthalene 9.9E+01 ug/kg -- -- 3.3E-09 2.2E-09 -- -- -- 2.0E-02 2.0E-02 7.8E-09 5.0E-09 4.E-07 3.E-07 6.E-07
RM 2.5 MC Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 1.4E-02 2.4E-09 2.0E-09 3.E-11 3.E-11 6.E-11 2.0E-02 2.0E-02 5.6E-09 4.7E-09 3.E-07 2.E-07 5.E-07
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 3.9E+01 ug/kg 2.0E+00 2.0E+00 1.4E-09 8.4E-10 3.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 3.3E-09 2.0E-09 2.E-04 1.E-04 3.E-04
RM 2.5 MC Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 2.5 MC Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 6.5E-01 ug/kg 1.7E+01 1.7E+01 1.7E-11 1.4E-11 3.E-10 2.E-10 5.E-10 3.0E-05 3.0E-05 3.9E-11 3.3E-11 1.E-06 1.E-06 2.E-06
RM 2.5 MC Dieldrin 9.7E-01 ug/kg 1.6E+01 1.6E+01 2.5E-11 2.1E-11 4.E-10 3.E-10 7.E-10 5.0E-05 5.0E-05 5.9E-11 4.9E-11 1.E-06 1.E-06 2.E-06
RM 2.5 MC Total DDT 1.1E+01 ug/kg 3.4E-01 3.4E-01 8.5E-11 2.4E-10 3.E-11 8.E-11 1.E-10 5.0E-04 5.0E-04 2.0E-10 5.6E-10 4.E-07 1.E-06 2.E-06
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 3 West Metals
RM 3 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 3.2E-08 8.9E-08 5.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 7.4E-08 2.1E-07 2.E-04 7.E-04 9.E-04
RM 3 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 3.1E-07 NL NL -- NL NL 0.0E+00 7.2E-07 NL NL --
RM 3 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 2.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.4E-09 0.E+00 2.E-05 2.E-05
RM 3 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 5.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-06 0.E+00 2.E-02 2.E-02
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.8E+01 ug/kg -- -- 4.7E-10 3.9E-10 -- -- -- 3.0E-04 3.0E-04 1.1E-09 9.2E-10 4.E-06 3.E-06 7.E-06
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene 4.7E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.0E-08 1.E-08 7.E-09 2.E-08 -- -- 3.7E-08 2.4E-08 -- -- --
RM 3 West Benzo(a)pyrene 7.1E+02 ug/kg 7.3E+00 7.3E+00 2.4E-08 1.5E-08 2.E-07 1.E-07 3.E-07 -- -- 5.6E-08 3.6E-08 -- -- --
RM 3 West Benzo(b)fluoranthene 6.0E+02 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.3E-08 1.E-08 1.E-08 2.E-08 -- -- 4.7E-08 3.1E-08 -- -- --
RM 3 West Benzo(k)fluoranthene 4.0E+02 ug/kg 7.3E-02 7.3E-02 1.3E-08 8.7E-09 1.E-09 6.E-10 2.E-09 -- -- 3.1E-08 2.0E-08 -- -- --
RM 3 West Dibenzo(a,h)anthracene 8.2E+01 ug/kg 7.3E+00 7.3E+00 2.8E-09 1.8E-09 2.E-08 1.E-08 3.E-08 -- -- 6.4E-09 4.2E-09 -- -- --
RM 3 West Indeno(1,2,3-cd)pyrene 4.8E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.0E-08 1.E-08 8.E-09 2.E-08 -- -- 3.7E-08 2.4E-08 -- -- --
RM 3 West Naphthalene 2.2E+02 ug/kg -- -- 7.5E-09 4.9E-09 -- -- -- 2.0E-02 2.0E-02 1.8E-08 1.1E-08 9.E-07 6.E-07 1.E-06
RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 2.E-07 4.E-07 -- -- -- -- -- -- --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 5.8E+01 ug/kg 1.4E-02 1.4E-02 1.5E-09 1.3E-09 2.E-11 2.E-11 4.E-11 2.0E-02 2.0E-02 3.5E-09 2.9E-09 2.E-07 1.E-07 3.E-07
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.8E+01 ug/kg 2.0E+00 2.0E+00 6.4E-10 3.9E-10 1.E-09 8.E-10 2.E-09 2.0E-05 2.0E-05 1.5E-09 9.0E-10 7.E-05 4.E-05 1.E-04
RM 3 West Total PCB Congeners 1.6E+04 pg/g NA NA 5.8E-10 3.5E-10 NA NA -- NA NA 1.3E-09 8.1E-10 NA NA --
RM 3 West Total PCBs, Adjusted 1.5E+04 pg/g 2.0E+00 2.0E+00 5.5E-10 3.3E-10 1.E-09 7.E-10 2.E-09 2.0E-05 2.0E-05 1.3E-09 7.7E-10 6.E-05 4.E-05 1.E-04
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 1.3E-14 3.6E-14 2.E-09 5.E-09 6.E-09 1.0E-09 1.0E-09 3.0E-14 8.4E-14 3.E-05 8.E-05 1.E-04
RM 3 West Total PCB TEQ 4.4E-01 pg/g 1.3E+05 1.3E+05 1.6E-14 9.7E-15 2.E-09 1.E-09 3.E-09 1.0E-09 1.0E-09 3.8E-14 2.3E-14 4.E-05 2.E-05 6.E-05
RM 3 West Total TEQ -- pg/g -- -- -- -- 4.E-09 6.E-09 1.E-08 -- -- -- -- 7.E-05 1.E-04 2.E-04
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3 West Pesticides
RM 3 West Aldrin 5.2E-01 ug/kg 1.7E+01 1.7E+01 1.3E-11 1.1E-11 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 3.1E-11 2.6E-11 1.E-06 9.E-07 2.E-06
RM 3 West Dieldrin 1.3E+00 ug/kg 1.6E+01 1.6E+01 3.4E-11 2.9E-11 5.E-10 5.E-10 1.E-09 5.0E-05 5.0E-05 8.0E-11 6.7E-11 2.E-06 1.E-06 3.E-06
RM 3 West Total DDT 1.1E+02 ug/kg 3.4E-01 3.4E-01 8.4E-10 2.4E-09 3.E-10 8.E-10 1.E-09 5.0E-04 5.0E-04 2.0E-09 5.5E-09 4.E-06 1.E-05 1.E-05
RM 3 West Conventionals
RM 3 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-07
RM 3 East Metals
RM 3 East Arsenic 5.5E+00 mg/kg 1.5E+00 1.5E+00 4.2E-08 1.2E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 9.9E-08 2.8E-07 3.E-04 9.E-04 1.E-03
RM 3 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 2.9E-07 NL NL -- NL NL 0.0E+00 6.9E-07 NL NL --
RM 3 East Mercury 7.5E-02 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.8E-09 0.E+00 1.E-05 1.E-05
RM 3 East Thallium 6.0E+00 mg/kg -- -- 0.0E+00 1.3E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.1E-07 0.E+00 5.E-03 5.E-03
RM 3 East Butyltins
RM 3 East Tributyltin ion 1.6E+01 ug/kg -- -- 4.1E-10 3.5E-10 -- -- -- 3.0E-04 3.0E-04 9.7E-10 8.1E-10 3.E-06 3.E-06 6.E-06
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 4.9E-09 3.2E-09 4.E-09 2.E-09 6.E-09 -- -- 1.1E-08 7.4E-09 -- -- --
RM 3 East Benzo(a)pyrene 1.4E+02 ug/kg 7.3E+00 7.3E+00 4.5E-09 2.9E-09 3.E-08 2.E-08 5.E-08 -- -- 1.1E-08 6.9E-09 -- -- --
RM 3 East Benzo(b)fluoranthene 1.6E+02 ug/kg 7.3E-01 7.3E-01 5.3E-09 3.4E-09 4.E-09 3.E-09 6.E-09 -- -- 1.2E-08 8.0E-09 -- -- --
RM 3 East Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 3.7E-09 2.4E-09 3.E-10 2.E-10 5.E-10 -- -- 8.7E-09 5.7E-09 -- -- --
RM 3 East Dibenzo(a,h)anthracene 1.7E+01 ug/kg 7.3E+00 7.3E+00 5.7E-10 3.7E-10 4.E-09 3.E-09 7.E-09 -- -- 1.3E-09 8.6E-10 -- -- --
RM 3 East Indeno(1,2,3-cd)pyrene 8.3E+01 ug/kg 7.3E-01 7.3E-01 2.8E-09 1.8E-09 2.E-09 1.E-09 3.E-09 -- -- 6.5E-09 4.2E-09 -- -- --
RM 3 East Naphthalene 1.7E+01 ug/kg -- -- 5.7E-10 3.7E-10 -- -- -- 2.0E-02 2.0E-02 1.3E-09 8.6E-10 7.E-08 4.E-08 1.E-07
RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 3.E-08 8.E-08 -- -- -- -- -- -- --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 8.8E+01 ug/kg 1.4E-02 1.4E-02 2.3E-09 1.9E-09 3.E-11 3.E-11 6.E-11 2.0E-02 2.0E-02 5.3E-09 4.5E-09 3.E-07 2.E-07 5.E-07
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 2.3E+01 ug/kg 2.0E+00 2.0E+00 8.3E-10 5.0E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 1.9E-09 1.2E-09 1.E-04 6.E-05 2.E-04
RM 3 East Total PCB Congeners 9.0E+03 pg/g NA NA 3.3E-10 2.0E-10 NA NA -- NA NA 7.7E-10 4.6E-10 NA NA --
RM 3 East Total PCBs, Adjusted 8.6E+03 pg/g 2.0E+00 2.0E+00 3.1E-10 1.9E-10 6.E-10 4.E-10 1.E-09 2.0E-05 2.0E-05 7.3E-10 4.4E-10 4.E-05 2.E-05 6.E-05
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 5.4E+00 pg/g 1.3E+05 1.3E+05 4.2E-14 1.2E-13 5.E-09 2.E-08 2.E-08 1.0E-09 1.0E-09 9.7E-14 2.7E-13 1.E-04 3.E-04 4.E-04
RM 3 East Total PCB TEQ 1.0E-01 pg/g 1.3E+05 1.3E+05 3.7E-15 2.2E-15 5.E-10 3.E-10 8.E-10 1.0E-09 1.0E-09 8.6E-15 5.1E-15 9.E-06 5.E-06 1.E-05
RM 3 East Total TEQ -- pg/g -- -- -- -- 6.E-09 2.E-08 2.E-08 -- -- -- -- 1.E-04 3.E-04 4.E-04
RM 3 East Pesticides
RM 3 East Aldrin 4.0E-01 ug/kg 1.7E+01 1.7E+01 1.0E-11 8.7E-12 2.E-10 1.E-10 3.E-10 3.0E-05 3.0E-05 2.4E-11 2.0E-11 8.E-07 7.E-07 1.E-06
RM 3 East Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 5.1E-12 4.3E-12 8.E-11 7.E-11 1.E-10 5.0E-05 5.0E-05 1.2E-11 1.0E-11 2.E-07 2.E-07 4.E-07
RM 3 East Total DDT 3.8E+00 ug/kg 3.4E-01 3.4E-01 3.0E-11 8.3E-11 1.E-11 3.E-11 4.E-11 5.0E-04 5.0E-04 6.9E-11 1.9E-10 1.E-07 4.E-07 5.E-07
RM 3 East Conventionals
RM 3 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 West Metals
RM 3.5 West Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 8.1E-08 2.3E-07 1.E-07 3.E-07 5.E-07 3.0E-04 3.0E-04 1.9E-07 5.3E-07 6.E-04 2.E-03 2.E-03
RM 3.5 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 3.5E-07 NL NL -- NL NL 0.0E+00 8.3E-07 NL NL --
RM 3.5 West Mercury 1.2E-01 mg/kg -- -- 0.0E+00 2.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.0E-09 0.E+00 2.E-05 2.E-05
RM 3.5 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 5.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-06 0.E+00 2.E-02 2.E-02
RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 8.1E+01 ug/kg -- -- 2.1E-09 1.8E-09 -- -- -- 3.0E-04 3.0E-04 4.9E-09 4.1E-09 2.E-05 1.E-05 3.E-05
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene 9.2E+02 ug/kg 7.3E-01 7.3E-01 3.1E-08 2.0E-08 2.E-08 1.E-08 4.E-08 -- -- 7.2E-08 4.7E-08 -- -- --
RM 3.5 West Benzo(a)pyrene 1.3E+03 ug/kg 7.3E+00 7.3E+00 4.5E-08 2.9E-08 3.E-07 2.E-07 5.E-07 -- -- 1.1E-07 6.8E-08 -- -- --
RM 3.5 West Benzo(b)fluoranthene 1.2E+03 ug/kg 7.3E-01 7.3E-01 4.0E-08 2.6E-08 3.E-08 2.E-08 5.E-08 -- -- 9.3E-08 6.0E-08 -- -- --
RM 3.5 West Benzo(k)fluoranthene 4.3E+02 ug/kg 7.3E-02 7.3E-02 1.5E-08 9.4E-09 1.E-09 7.E-10 2.E-09 -- -- 3.4E-08 2.2E-08 -- -- --
RM 3.5 West Dibenzo(a,h)anthracene 7.5E+01 ug/kg 7.3E+00 7.3E+00 2.5E-09 1.6E-09 2.E-08 1.E-08 3.E-08 -- -- 5.9E-09 3.8E-09 -- -- --
RM 3.5 West Indeno(1,2,3-cd)pyrene 1.1E+03 ug/kg 7.3E-01 7.3E-01 3.6E-08 2.4E-08 3.E-08 2.E-08 4.E-08 -- -- 8.5E-08 5.5E-08 -- -- --
RM 3.5 West Naphthalene 4.0E+02 ug/kg -- -- 1.4E-08 8.8E-09 -- -- -- 2.0E-02 2.0E-02 3.2E-08 2.1E-08 2.E-06 1.E-06 3.E-06
RM 3.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-07 3.E-07 7.E-07 -- -- -- -- -- -- --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 1.4E-02 2.1E-09 1.8E-09 3.E-11 3.E-11 6.E-11 2.0E-02 2.0E-02 5.0E-09 4.2E-09 2.E-07 2.E-07 5.E-07
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.7E+01 ug/kg 2.0E+00 2.0E+00 9.7E-10 5.8E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.3E-09 1.4E-09 1.E-04 7.E-05 2.E-04
RM 3.5 West Total PCB Congeners 3.0E+04 pg/g NA NA 1.1E-09 6.6E-10 NA NA -- NA NA 2.5E-09 1.5E-09 NA NA --
RM 3.5 West Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 1.0E-09 6.1E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.4E-09 1.4E-09 1.E-04 7.E-05 2.E-04
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 1.3E+05 1.3E-14 3.5E-14 2.E-09 5.E-09 6.E-09 1.0E-09 1.0E-09 2.9E-14 8.2E-14 3.E-05 8.E-05 1.E-04
RM 3.5 West Total PCB TEQ 7.7E-01 pg/g 1.3E+05 1.3E+05 2.8E-14 1.7E-14 4.E-09 2.E-09 6.E-09 1.0E-09 1.0E-09 6.6E-14 3.9E-14 7.E-05 4.E-05 1.E-04
RM 3.5 West Total TEQ -- pg/g -- -- -- -- 5.E-09 7.E-09 1.E-08 -- -- -- -- 9.E-05 1.E-04 2.E-04
RM 3.5 West Pesticides
RM 3.5 West Aldrin 4.9E-01 ug/kg 1.7E+01 1.7E+01 1.3E-11 1.1E-11 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 3.0E-11 2.5E-11 1.E-06 8.E-07 2.E-06
RM 3.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 4.7E-12 4.0E-12 8.E-11 6.E-11 1.E-10 5.0E-05 5.0E-05 1.1E-11 9.3E-12 2.E-07 2.E-07 4.E-07
RM 3.5 West Total DDT 1.6E+01 ug/kg 3.4E-01 3.4E-01 1.3E-10 3.6E-10 4.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 3.0E-10 8.3E-10 6.E-07 2.E-06 2.E-06
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 3.5 East Metals
RM 3.5 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 3.7E-08 1.0E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 8.7E-08 2.4E-07 3.E-04 8.E-04 1.E-03
RM 3.5 East Lead 5.2E+01 mg/kg NL NL 0.0E+00 1.1E-06 NL NL -- NL NL 0.0E+00 2.7E-06 NL NL --
RM 3.5 East Mercury 1.3E-01 mg/kg -- -- 0.0E+00 2.8E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.5E-09 0.E+00 2.E-05 2.E-05
RM 3.5 East Thallium 9.3E+00 mg/kg -- -- 0.0E+00 2.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.7E-07 0.E+00 7.E-03 7.E-03
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 9.4E+03 ug/kg -- -- 2.4E-07 2.0E-07 -- -- -- 3.0E-04 3.0E-04 5.7E-07 4.8E-07 2.E-03 2.E-03 3.E-03
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene 9.6E+02 ug/kg 7.3E-01 7.3E-01 3.2E-08 2.1E-08 2.E-08 2.E-08 4.E-08 -- -- 7.5E-08 4.9E-08 -- -- --
RM 3.5 East Benzo(a)pyrene 6.8E+02 ug/kg 7.3E+00 7.3E+00 2.3E-08 1.5E-08 2.E-07 1.E-07 3.E-07 -- -- 5.4E-08 3.5E-08 -- -- --
RM 3.5 East Benzo(b)fluoranthene 1.0E+03 ug/kg 7.3E-01 7.3E-01 3.5E-08 2.2E-08 3.E-08 2.E-08 4.E-08 -- -- 8.1E-08 5.2E-08 -- -- --
RM 3.5 East Benzo(k)fluoranthene 5.5E+02 ug/kg 7.3E-02 7.3E-02 1.8E-08 1.2E-08 1.E-09 9.E-10 2.E-09 -- -- 4.3E-08 2.8E-08 -- -- --
RM 3.5 East Dibenzo(a,h)anthracene 1.0E+02 ug/kg 7.3E+00 7.3E+00 3.5E-09 2.3E-09 3.E-08 2.E-08 4.E-08 -- -- 8.1E-09 5.3E-09 -- -- --
RM 3.5 East Indeno(1,2,3-cd)pyrene 3.3E+02 ug/kg 7.3E-01 7.3E-01 1.1E-08 7.2E-09 8.E-09 5.E-09 1.E-08 -- -- 2.6E-08 1.7E-08 -- -- --
RM 3.5 East Naphthalene 1.8E+01 ug/kg -- -- 6.1E-10 3.9E-10 -- -- -- 2.0E-02 2.0E-02 1.4E-09 9.2E-10 7.E-08 5.E-08 1.E-07
RM 3.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-07 4.E-07 -- -- -- -- -- -- --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 3.8E+03 ug/kg 1.4E-02 1.4E-02 9.8E-08 8.2E-08 1.E-09 1.E-09 3.E-09 2.0E-02 2.0E-02 2.3E-07 1.9E-07 1.E-05 1.E-05 2.E-05
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 9.4E+02 ug/kg 2.0E+00 2.0E+00 3.4E-08 2.1E-08 7.E-08 4.E-08 1.E-07 2.0E-05 2.0E-05 8.0E-08 4.8E-08 4.E-03 2.E-03 6.E-03
RM 3.5 East Total PCB Congeners 2.3E+06 pg/g NA NA 8.5E-08 5.1E-08 NA NA -- NA NA 2.0E-07 1.2E-07 NA NA --
RM 3.5 East Total PCBs, Adjusted 2.1E+06 pg/g 2.0E+00 2.0E+00 7.8E-08 4.7E-08 2.E-07 9.E-08 2.E-07 2.0E-05 2.0E-05 1.8E-07 1.1E-07 9.E-03 5.E-03 1.E-02
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 1.1E+01 pg/g 1.3E+05 1.3E+05 8.7E-14 2.4E-13 1.E-08 3.E-08 4.E-08 1.0E-09 1.0E-09 2.0E-13 5.7E-13 2.E-04 6.E-04 8.E-04
RM 3.5 East Total PCB TEQ 6.0E+01 pg/g 1.3E+05 1.3E+05 2.2E-12 1.3E-12 3.E-07 2.E-07 5.E-07 1.0E-09 1.0E-09 5.1E-12 3.0E-12 5.E-03 3.E-03 8.E-03
RM 3.5 East Total TEQ -- pg/g -- -- -- -- 3.E-07 2.E-07 5.E-07 -- -- -- -- 5.E-03 4.E-03 9.E-03
RM 3.5 East Pesticides
RM 3.5 East Aldrin 5.0E-01 ug/kg 1.7E+01 1.7E+01 1.3E-11 1.1E-11 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 3.0E-11 2.5E-11 1.E-06 8.E-07 2.E-06
RM 3.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 3.8E-12 3.2E-12 6.E-11 5.E-11 1.E-10 5.0E-05 5.0E-05 8.9E-12 7.5E-12 2.E-07 2.E-07 3.E-07
RM 3.5 East Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 1.2E-10 3.3E-10 4.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 2.8E-10 7.8E-10 6.E-07 2.E-06 2.E-06
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 4 West Metals
RM 4 West Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 3.4E-08 9.5E-08 5.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 7.9E-08 2.2E-07 3.E-04 7.E-04 1.E-03
RM 4 West Lead 2.0E+01 mg/kg NL NL 0.0E+00 4.4E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 4 West Mercury 1.4E-01 mg/kg -- -- 0.0E+00 3.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.1E-09 0.E+00 2.E-05 2.E-05
RM 4 West Thallium 1.6E+01 mg/kg -- -- 0.0E+00 3.6E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.3E-07 0.E+00 1.E-02 1.E-02
RM 4 West Butyltins
RM 4 West Tributyltin ion 8.2E+00 ug/kg -- -- 2.1E-10 1.8E-10 -- -- -- 3.0E-04 3.0E-04 5.0E-10 4.2E-10 2.E-06 1.E-06 3.E-06
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene 5.4E+02 ug/kg 7.3E-01 7.3E-01 1.8E-08 1.2E-08 1.E-08 9.E-09 2.E-08 -- -- 4.2E-08 2.7E-08 -- -- --
RM 4 West Benzo(a)pyrene 5.8E+02 ug/kg 7.3E+00 7.3E+00 2.0E-08 1.3E-08 1.E-07 9.E-08 2.E-07 -- -- 4.6E-08 3.0E-08 -- -- --
RM 4 West Benzo(b)fluoranthene 5.2E+02 ug/kg 7.3E-01 7.3E-01 1.7E-08 1.1E-08 1.E-08 8.E-09 2.E-08 -- -- 4.1E-08 2.6E-08 -- -- --
RM 4 West Benzo(k)fluoranthene 3.2E+02 ug/kg 7.3E-02 7.3E-02 1.1E-08 6.9E-09 8.E-10 5.E-10 1.E-09 -- -- 2.5E-08 1.6E-08 -- -- --
RM 4 West Dibenzo(a,h)anthracene 8.9E+01 ug/kg 7.3E+00 7.3E+00 3.0E-09 1.9E-09 2.E-08 1.E-08 4.E-08 -- -- 7.0E-09 4.5E-09 -- -- --
RM 4 West Indeno(1,2,3-cd)pyrene 4.6E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.0E-08 1.E-08 7.E-09 2.E-08 -- -- 3.6E-08 2.4E-08 -- -- --
RM 4 West Naphthalene 1.6E+02 ug/kg -- -- 5.3E-09 3.4E-09 -- -- -- 2.0E-02 2.0E-02 1.2E-08 8.0E-09 6.E-07 4.E-07 1.E-06
RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 1.8E-09 1.6E-09 3.E-11 2.E-11 5.E-11 2.0E-02 2.0E-02 4.3E-09 3.6E-09 2.E-07 2.E-07 4.E-07
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.6E+01 ug/kg 2.0E+00 2.0E+00 9.6E-10 5.8E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.2E-09 1.3E-09 1.E-04 7.E-05 2.E-04
RM 4 West Total PCB Congeners 2.6E+04 pg/g NA NA 9.5E-10 5.7E-10 NA NA -- NA NA 2.2E-09 1.3E-09 NA NA --
RM 4 West Total PCBs, Adjusted 2.5E+04 pg/g 2.0E+00 2.0E+00 9.0E-10 5.4E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.1E-09 1.3E-09 1.E-04 6.E-05 2.E-04
RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 2.5E-14 7.1E-14 3.E-09 9.E-09 1.E-08 1.0E-09 1.0E-09 5.9E-14 1.7E-13 6.E-05 2.E-04 2.E-04
RM 4 West Total PCB TEQ 6.5E-01 pg/g 1.3E+05 1.3E+05 2.4E-14 1.4E-14 3.E-09 2.E-09 5.E-09 1.0E-09 1.0E-09 5.5E-14 3.3E-14 6.E-05 3.E-05 9.E-05
RM 4 West Total TEQ -- pg/g -- -- -- -- 6.E-09 1.E-08 2.E-08 -- -- -- -- 1.E-04 2.E-04 3.E-04
RM 4 West Pesticides
RM 4 West Aldrin 4.9E-01 ug/kg 1.7E+01 1.7E+01 1.3E-11 1.1E-11 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 2.9E-11 2.5E-11 1.E-06 8.E-07 2.E-06
RM 4 West Dieldrin 2.8E-01 ug/kg 1.6E+01 1.6E+01 7.3E-12 6.1E-12 1.E-10 1.E-10 2.E-10 5.0E-05 5.0E-05 1.7E-11 1.4E-11 3.E-07 3.E-07 6.E-07
RM 4 West Total DDT 5.6E+01 ug/kg 3.4E-01 3.4E-01 4.3E-10 1.2E-09 1.E-10 4.E-10 6.E-10 5.0E-04 5.0E-04 1.0E-09 2.8E-09 2.E-06 6.E-06 8.E-06
RM 4 West Conventionals
RM 4 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-07
RM 4 East Metals
RM 4 East Arsenic 5.6E+00 mg/kg 1.5E+00 1.5E+00 4.4E-08 1.2E-07 7.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 1.0E-07 2.9E-07 3.E-04 1.E-03 1.E-03
RM 4 East Lead 2.5E+02 mg/kg NL NL 0.0E+00 5.5E-06 NL NL -- NL NL 0.0E+00 1.3E-05 NL NL --
RM 4 East Mercury 9.6E-02 mg/kg -- -- 0.0E+00 2.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.9E-09 0.E+00 2.E-05 2.E-05
RM 4 East Thallium 8.7E+00 mg/kg -- -- 0.0E+00 1.9E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.4E-07 0.E+00 7.E-03 7.E-03
RM 4 East Butyltins
RM 4 East Tributyltin ion 3.6E+01 ug/kg -- -- 9.4E-10 7.9E-10 -- -- -- 3.0E-04 3.0E-04 2.2E-09 1.9E-09 7.E-06 6.E-06 1.E-05
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 4.3E-08 2.8E-08 3.E-08 2.E-08 5.E-08 -- -- 1.0E-07 6.5E-08 -- -- --
RM 4 East Benzo(a)pyrene 1.8E+03 ug/kg 7.3E+00 7.3E+00 6.1E-08 4.0E-08 4.E-07 3.E-07 7.E-07 -- -- 1.4E-07 9.3E-08 -- -- --
RM 4 East Benzo(b)fluoranthene 1.9E+03 ug/kg 7.3E-01 7.3E-01 6.3E-08 4.1E-08 5.E-08 3.E-08 8.E-08 -- -- 1.5E-07 9.5E-08 -- -- --
RM 4 East Benzo(k)fluoranthene 1.5E+03 ug/kg 7.3E-02 7.3E-02 5.0E-08 3.3E-08 4.E-09 2.E-09 6.E-09 -- -- 1.2E-07 7.6E-08 -- -- --
RM 4 East Dibenzo(a,h)anthracene 3.0E+02 ug/kg 7.3E+00 7.3E+00 1.0E-08 6.5E-09 7.E-08 5.E-08 1.E-07 -- -- 2.3E-08 1.5E-08 -- -- --
RM 4 East Indeno(1,2,3-cd)pyrene 1.4E+03 ug/kg 7.3E-01 7.3E-01 4.6E-08 3.0E-08 3.E-08 2.E-08 6.E-08 -- -- 1.1E-07 6.9E-08 -- -- --
RM 4 East Naphthalene 7.4E+01 ug/kg -- -- 2.5E-09 1.6E-09 -- -- -- 2.0E-02 2.0E-02 5.8E-09 3.8E-09 3.E-07 2.E-07 5.E-07
RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-07 4.E-07 1.E-06 -- -- -- -- -- -- --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 2.6E+03 ug/kg 1.4E-02 1.4E-02 6.6E-08 5.6E-08 9.E-10 8.E-10 2.E-09 2.0E-02 2.0E-02 1.5E-07 1.3E-07 8.E-06 6.E-06 1.E-05
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 3.6E+02 ug/kg 2.0E+00 2.0E+00 1.3E-08 7.9E-09 3.E-08 2.E-08 4.E-08 2.0E-05 2.0E-05 3.0E-08 1.8E-08 2.E-03 9.E-04 2.E-03
RM 4 East Total PCB Congeners 4.9E+05 pg/g NA NA 1.8E-08 1.1E-08 NA NA -- NA NA 4.2E-08 2.5E-08 NA NA --
RM 4 East Total PCBs, Adjusted 4.8E+05 pg/g 2.0E+00 2.0E+00 1.7E-08 1.0E-08 3.E-08 2.E-08 6.E-08 2.0E-05 2.0E-05 4.0E-08 2.4E-08 2.E-03 1.E-03 3.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 12 of 40



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 6.9E+00 pg/g 1.3E+05 1.3E+05 5.4E-14 1.5E-13 7.E-09 2.E-08 3.E-08 1.0E-09 1.0E-09 1.3E-13 3.5E-13 1.E-04 4.E-04 5.E-04
RM 4 East Total PCB TEQ 3.4E+00 pg/g 1.3E+05 1.3E+05 1.2E-13 7.3E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 2.8E-13 1.7E-13 3.E-04 2.E-04 5.E-04
RM 4 East Total TEQ -- pg/g -- -- -- -- 2.E-08 3.E-08 5.E-08 -- -- -- -- 4.E-04 5.E-04 9.E-04
RM 4 East Pesticides
RM 4 East Aldrin 7.9E-01 ug/kg 1.7E+01 1.7E+01 2.0E-11 1.7E-11 3.E-10 3.E-10 6.E-10 3.0E-05 3.0E-05 4.7E-11 4.0E-11 2.E-06 1.E-06 3.E-06
RM 4 East Dieldrin 1.6E-01 ug/kg 1.6E+01 1.6E+01 4.0E-12 3.4E-12 6.E-11 5.E-11 1.E-10 5.0E-05 5.0E-05 9.4E-12 7.9E-12 2.E-07 2.E-07 3.E-07
RM 4 East Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 9.2E-11 2.6E-10 3.E-11 9.E-11 1.E-10 5.0E-04 5.0E-04 2.1E-10 6.0E-10 4.E-07 1.E-06 2.E-06
RM 4 East Conventionals
RM 4 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 4.5 West Metals
RM 4.5 West Arsenic 4.9E+00 mg/kg 1.5E+00 1.5E+00 3.8E-08 1.1E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 8.8E-08 2.5E-07 3.E-04 8.E-04 1.E-03
RM 4.5 West Lead 6.3E+01 mg/kg NL NL 0.0E+00 1.4E-06 NL NL -- NL NL 0.0E+00 3.2E-06 NL NL --
RM 4.5 West Mercury 1.7E-01 mg/kg -- -- 0.0E+00 3.7E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.7E-09 0.E+00 3.E-05 3.E-05
RM 4.5 West Thallium 2.2E+01 mg/kg -- -- 0.0E+00 4.8E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-06 0.E+00 2.E-02 2.E-02
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 1.4E+01 ug/kg -- -- 3.6E-10 3.1E-10 -- -- -- 3.0E-04 3.0E-04 8.5E-10 7.1E-10 3.E-06 2.E-06 5.E-06
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 4.2E-08 2.7E-08 3.E-08 2.E-08 5.E-08 -- -- 9.9E-08 6.4E-08 -- -- --
RM 4.5 West Benzo(a)pyrene 1.7E+03 ug/kg 7.3E+00 7.3E+00 5.8E-08 3.8E-08 4.E-07 3.E-07 7.E-07 -- -- 1.4E-07 8.8E-08 -- -- --
RM 4.5 West Benzo(b)fluoranthene 1.5E+03 ug/kg 7.3E-01 7.3E-01 5.0E-08 3.3E-08 4.E-08 2.E-08 6.E-08 -- -- 1.2E-07 7.6E-08 -- -- --
RM 4.5 West Benzo(k)fluoranthene 6.2E+02 ug/kg 7.3E-02 7.3E-02 2.1E-08 1.4E-08 2.E-09 1.E-09 3.E-09 -- -- 4.9E-08 3.2E-08 -- -- --
RM 4.5 West Dibenzo(a,h)anthracene 1.9E+02 ug/kg 7.3E+00 7.3E+00 6.3E-09 4.1E-09 5.E-08 3.E-08 8.E-08 -- -- 1.5E-08 9.5E-09 -- -- --
RM 4.5 West Indeno(1,2,3-cd)pyrene 1.3E+03 ug/kg 7.3E-01 7.3E-01 4.5E-08 2.9E-08 3.E-08 2.E-08 5.E-08 -- -- 1.1E-07 6.8E-08 -- -- --
RM 4.5 West Naphthalene 3.9E+02 ug/kg -- -- 1.3E-08 8.6E-09 -- -- -- 2.0E-02 2.0E-02 3.1E-08 2.0E-08 2.E-06 1.E-06 3.E-06
RM 4.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-07 4.E-07 9.E-07 -- -- -- -- -- -- --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 7.0E+01 ug/kg 1.4E-02 1.4E-02 1.8E-09 1.5E-09 3.E-11 2.E-11 5.E-11 2.0E-02 2.0E-02 4.2E-09 3.6E-09 2.E-07 2.E-07 4.E-07
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 3.8E+01 ug/kg 2.0E+00 2.0E+00 1.4E-09 8.4E-10 3.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 3.2E-09 2.0E-09 2.E-04 1.E-04 3.E-04
RM 4.5 West Total PCB Congeners 1.5E+05 pg/g NA NA 5.4E-09 3.3E-09 NA NA -- NA NA 1.3E-08 7.6E-09 NA NA --
RM 4.5 West Total PCBs, Adjusted 1.4E+05 pg/g 2.0E+00 2.0E+00 5.1E-09 3.1E-09 1.E-08 6.E-09 2.E-08 2.0E-05 2.0E-05 1.2E-08 7.1E-09 6.E-04 4.E-04 9.E-04
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 6.8E+00 pg/g 1.3E+05 1.3E+05 5.3E-14 1.5E-13 7.E-09 2.E-08 3.E-08 1.0E-09 1.0E-09 1.2E-13 3.5E-13 1.E-04 3.E-04 5.E-04
RM 4.5 West Total PCB TEQ 2.5E+00 pg/g 1.3E+05 1.3E+05 9.0E-14 5.4E-14 1.E-08 7.E-09 2.E-08 1.0E-09 1.0E-09 2.1E-13 1.3E-13 2.E-04 1.E-04 3.E-04
RM 4.5 West Total TEQ -- pg/g -- -- -- -- 2.E-08 3.E-08 5.E-08 -- -- -- -- 3.E-04 5.E-04 8.E-04
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.2E+00 ug/kg 1.7E+01 1.7E+01 3.1E-11 2.6E-11 5.E-10 4.E-10 1.E-09 3.0E-05 3.0E-05 7.3E-11 6.1E-11 2.E-06 2.E-06 4.E-06
RM 4.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 4.8E-12 4.0E-12 8.E-11 6.E-11 1.E-10 5.0E-05 5.0E-05 1.1E-11 9.4E-12 2.E-07 2.E-07 4.E-07
RM 4.5 West Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 1.1E-10 3.2E-10 4.E-11 1.E-10 1.E-10 5.0E-04 5.0E-04 2.6E-10 7.4E-10 5.E-07 1.E-06 2.E-06
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 4.5 East Metals
RM 4.5 East Arsenic 4.9E+00 mg/kg 1.5E+00 1.5E+00 3.8E-08 1.1E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 8.9E-08 2.5E-07 3.E-04 8.E-04 1.E-03
RM 4.5 East Lead 3.5E+02 mg/kg NL NL 0.0E+00 7.7E-06 NL NL -- NL NL 0.0E+00 1.8E-05 NL NL --
RM 4.5 East Mercury 7.3E-02 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.7E-09 0.E+00 1.E-05 1.E-05
RM 4.5 East Thallium 1.9E+01 mg/kg -- -- 0.0E+00 4.2E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.8E-07 0.E+00 1.E-02 1.E-02
RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 7.2E+01 ug/kg -- -- 1.9E-09 1.6E-09 -- -- -- 3.0E-04 3.0E-04 4.4E-09 3.7E-09 1.E-05 1.E-05 3.E-05
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene 1.5E+04 ug/kg 7.3E-01 7.3E-01 5.1E-07 3.3E-07 4.E-07 2.E-07 6.E-07 -- -- 1.2E-06 7.7E-07 -- -- --
RM 4.5 East Benzo(a)pyrene 8.7E+03 ug/kg 7.3E+00 7.3E+00 2.9E-07 1.9E-07 2.E-06 1.E-06 4.E-06 -- -- 6.8E-07 4.4E-07 -- -- --
RM 4.5 East Benzo(b)fluoranthene 7.5E+03 ug/kg 7.3E-01 7.3E-01 2.5E-07 1.6E-07 2.E-07 1.E-07 3.E-07 -- -- 5.9E-07 3.8E-07 -- -- --
RM 4.5 East Benzo(k)fluoranthene 6.9E+03 ug/kg 7.3E-02 7.3E-02 2.3E-07 1.5E-07 2.E-08 1.E-08 3.E-08 -- -- 5.4E-07 3.5E-07 -- -- --
RM 4.5 East Dibenzo(a,h)anthracene 1.4E+03 ug/kg 7.3E+00 7.3E+00 4.8E-08 3.1E-08 4.E-07 2.E-07 6.E-07 -- -- 1.1E-07 7.3E-08 -- -- --
RM 4.5 East Indeno(1,2,3-cd)pyrene 6.1E+03 ug/kg 7.3E-01 7.3E-01 2.0E-07 1.3E-07 1.E-07 1.E-07 2.E-07 -- -- 4.8E-07 3.1E-07 -- -- --
RM 4.5 East Naphthalene 4.4E+02 ug/kg -- -- 1.5E-08 9.6E-09 -- -- -- 2.0E-02 2.0E-02 3.5E-08 2.2E-08 2.E-06 1.E-06 3.E-06
RM 4.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-06 2.E-06 5.E-06 -- -- -- -- -- -- --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 3.2E-09 2.7E-09 4.E-11 4.E-11 8.E-11 2.0E-02 2.0E-02 7.5E-09 6.3E-09 4.E-07 3.E-07 7.E-07
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 4.4E+01 ug/kg 2.0E+00 2.0E+00 1.6E-09 9.6E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 3.7E-09 2.2E-09 2.E-04 1.E-04 3.E-04
RM 4.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 4.6E-10 2.7E-10 NA NA -- NA NA 1.1E-09 6.4E-10 NA NA --
RM 4.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 4.3E-10 2.6E-10 9.E-10 5.E-10 1.E-09 2.0E-05 2.0E-05 1.0E-09 6.1E-10 5.E-05 3.E-05 8.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.8E-01 pg/g 1.3E+05 1.3E+05 2.1E-15 6.0E-15 3.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 5.0E-15 1.4E-14 5.E-06 1.E-05 2.E-05
RM 4.5 East Total PCB TEQ 3.4E-01 pg/g 1.3E+05 1.3E+05 1.2E-14 7.3E-15 2.E-09 1.E-09 3.E-09 1.0E-09 1.0E-09 2.9E-14 1.7E-14 3.E-05 2.E-05 5.E-05
RM 4.5 East Total TEQ -- pg/g -- -- -- -- 2.E-09 2.E-09 4.E-09 -- -- -- -- 3.E-05 3.E-05 6.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.5E-01 ug/kg 1.7E+01 1.7E+01 3.9E-12 3.3E-12 7.E-11 6.E-11 1.E-10 3.0E-05 3.0E-05 9.2E-12 7.7E-12 3.E-07 3.E-07 6.E-07
RM 4.5 East Dieldrin 8.4E-02 ug/kg 1.6E+01 1.6E+01 2.2E-12 1.8E-12 3.E-11 3.E-11 6.E-11 5.0E-05 5.0E-05 5.0E-12 4.2E-12 1.E-07 8.E-08 2.E-07
RM 4.5 East Total DDT 8.7E+00 ug/kg 3.4E-01 3.4E-01 6.8E-11 1.9E-10 2.E-11 6.E-11 9.E-11 5.0E-04 5.0E-04 1.6E-10 4.4E-10 3.E-07 9.E-07 1.E-06
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-06
RM 5 West Metals
RM 5 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 2.9E-08 8.2E-08 4.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 6.8E-08 1.9E-07 2.E-04 6.E-04 9.E-04
RM 5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 3.2E-07 NL NL -- NL NL 0.0E+00 7.5E-07 NL NL --
RM 5 West Mercury 6.0E-02 mg/kg -- -- 0.0E+00 1.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.1E-09 0.E+00 1.E-05 1.E-05
RM 5 West Thallium 2.7E+01 mg/kg -- -- 0.0E+00 5.9E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.4E-06 0.E+00 2.E-02 2.E-02
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb
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(mg/kg-
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Oral CDI
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day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 West Butyltins
RM 5 West Tributyltin ion 2.1E+01 ug/kg -- -- 5.4E-10 4.6E-10 -- -- -- 3.0E-04 3.0E-04 1.3E-09 1.1E-09 4.E-06 4.E-06 8.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene 1.8E+03 ug/kg 7.3E-01 7.3E-01 6.2E-08 4.0E-08 5.E-08 3.E-08 7.E-08 -- -- 1.4E-07 9.3E-08 -- -- --
RM 5 West Benzo(a)pyrene 2.4E+03 ug/kg 7.3E+00 7.3E+00 8.1E-08 5.3E-08 6.E-07 4.E-07 1.E-06 -- -- 1.9E-07 1.2E-07 -- -- --
RM 5 West Benzo(b)fluoranthene 1.6E+03 ug/kg 7.3E-01 7.3E-01 5.5E-08 3.5E-08 4.E-08 3.E-08 7.E-08 -- -- 1.3E-07 8.3E-08 -- -- --
RM 5 West Benzo(k)fluoranthene 5.7E+02 ug/kg 7.3E-02 7.3E-02 1.9E-08 1.2E-08 1.E-09 9.E-10 2.E-09 -- -- 4.5E-08 2.9E-08 -- -- --
RM 5 West Dibenzo(a,h)anthracene 2.3E+02 ug/kg 7.3E+00 7.3E+00 7.7E-09 5.0E-09 6.E-08 4.E-08 9.E-08 -- -- 1.8E-08 1.2E-08 -- -- --
RM 5 West Indeno(1,2,3-cd)pyrene 1.8E+03 ug/kg 7.3E-01 7.3E-01 5.9E-08 3.8E-08 4.E-08 3.E-08 7.E-08 -- -- 1.4E-07 9.0E-08 -- -- --
RM 5 West Naphthalene 4.2E+02 ug/kg -- -- 1.4E-08 9.2E-09 -- -- -- 2.0E-02 2.0E-02 3.3E-08 2.2E-08 2.E-06 1.E-06 3.E-06
RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-07 5.E-07 1.E-06 -- -- -- -- -- -- --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 9.1E+01 ug/kg 1.4E-02 1.4E-02 2.4E-09 2.0E-09 3.E-11 3.E-11 6.E-11 2.0E-02 2.0E-02 5.5E-09 4.6E-09 3.E-07 2.E-07 5.E-07
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 9.2E-10 5.5E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.1E-09 1.3E-09 1.E-04 6.E-05 2.E-04
RM 5 West Total PCB Congeners 9.6E+04 pg/g NA NA 3.5E-09 2.1E-09 NA NA -- NA NA 8.2E-09 4.9E-09 NA NA --
RM 5 West Total PCBs, Adjusted 9.2E+04 pg/g 2.0E+00 2.0E+00 3.3E-09 2.0E-09 7.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 7.8E-09 4.7E-09 4.E-04 2.E-04 6.E-04
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 5.4E+00 pg/g 1.3E+05 1.3E+05 4.2E-14 1.2E-13 5.E-09 2.E-08 2.E-08 1.0E-09 1.0E-09 9.8E-14 2.8E-13 1.E-04 3.E-04 4.E-04
RM 5 West Total PCB TEQ 2.1E+00 pg/g 1.3E+05 1.3E+05 7.6E-14 4.5E-14 1.E-08 6.E-09 2.E-08 1.0E-09 1.0E-09 1.8E-13 1.1E-13 2.E-04 1.E-04 3.E-04
RM 5 West Total TEQ -- pg/g -- -- -- -- 2.E-08 2.E-08 4.E-08 -- -- -- -- 3.E-04 4.E-04 7.E-04
RM 5 West Pesticides
RM 5 West Aldrin 1.9E+00 ug/kg 1.7E+01 1.7E+01 4.9E-11 4.1E-11 8.E-10 7.E-10 2.E-09 3.0E-05 3.0E-05 1.1E-10 9.7E-11 4.E-06 3.E-06 7.E-06
RM 5 West Dieldrin 7.8E-01 ug/kg 1.6E+01 1.6E+01 2.0E-11 1.7E-11 3.E-10 3.E-10 6.E-10 5.0E-05 5.0E-05 4.7E-11 4.0E-11 9.E-07 8.E-07 2.E-06
RM 5 West Total DDT 4.2E+01 ug/kg 3.4E-01 3.4E-01 3.3E-10 9.2E-10 1.E-10 3.E-10 4.E-10 5.0E-04 5.0E-04 7.7E-10 2.2E-09 2.E-06 4.E-06 6.E-06
RM 5 West Conventionals
RM 5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 5 East Metals
RM 5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 2.8E-08 8.0E-08 4.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 6.6E-08 1.9E-07 2.E-04 6.E-04 8.E-04
RM 5 East Lead 1.7E+01 mg/kg NL NL 0.0E+00 3.7E-07 NL NL -- NL NL 0.0E+00 8.7E-07 NL NL --
RM 5 East Mercury 8.6E-02 mg/kg -- -- 0.0E+00 1.9E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.4E-09 0.E+00 1.E-05 1.E-05
RM 5 East Thallium 2.2E+01 mg/kg -- -- 0.0E+00 4.8E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-06 0.E+00 2.E-02 2.E-02
RM 5 East Butyltins
RM 5 East Tributyltin ion 1.2E+02 ug/kg -- -- 3.1E-09 2.6E-09 -- -- -- 3.0E-04 3.0E-04 7.3E-09 6.1E-09 2.E-05 2.E-05 4.E-05
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene 3.3E+02 ug/kg 7.3E-01 7.3E-01 1.1E-08 7.2E-09 8.E-09 5.E-09 1.E-08 -- -- 2.6E-08 1.7E-08 -- -- --
RM 5 East Benzo(a)pyrene 4.7E+02 ug/kg 7.3E+00 7.3E+00 1.6E-08 1.0E-08 1.E-07 8.E-08 2.E-07 -- -- 3.7E-08 2.4E-08 -- -- --
RM 5 East Benzo(b)fluoranthene 6.7E+02 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.5E-08 2.E-08 1.E-08 3.E-08 -- -- 5.3E-08 3.4E-08 -- -- --
RM 5 East Benzo(k)fluoranthene 3.0E+02 ug/kg 7.3E-02 7.3E-02 1.0E-08 6.6E-09 7.E-10 5.E-10 1.E-09 -- -- 2.4E-08 1.5E-08 -- -- --
RM 5 East Dibenzo(a,h)anthracene 9.1E+01 ug/kg 7.3E+00 7.3E+00 3.1E-09 2.0E-09 2.E-08 1.E-08 4.E-08 -- -- 7.2E-09 4.6E-09 -- -- --
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-
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Cancer 
Risk from 

Dermal 
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Cancer 
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Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 East Indeno(1,2,3-cd)pyrene 4.8E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.1E-08 1.E-08 8.E-09 2.E-08 -- -- 3.8E-08 2.5E-08 -- -- --
RM 5 East Naphthalene 1.3E+02 ug/kg -- -- 4.5E-09 2.9E-09 -- -- -- 2.0E-02 2.0E-02 1.1E-08 6.8E-09 5.E-07 3.E-07 9.E-07
RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.4E-02 3.4E-09 2.9E-09 5.E-11 4.E-11 9.E-11 2.0E-02 2.0E-02 7.9E-09 6.7E-09 4.E-07 3.E-07 7.E-07
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 9.2E-10 5.5E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.2E-09 1.3E-09 1.E-04 6.E-05 2.E-04
RM 5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 5 East Pesticides
RM 5 East Aldrin 8.0E-01 ug/kg 1.7E+01 1.7E+01 2.1E-11 1.7E-11 4.E-10 3.E-10 6.E-10 3.0E-05 3.0E-05 4.8E-11 4.1E-11 2.E-06 1.E-06 3.E-06
RM 5 East Dieldrin 7.9E-01 ug/kg 1.6E+01 1.6E+01 2.0E-11 1.7E-11 3.E-10 3.E-10 6.E-10 5.0E-05 5.0E-05 4.8E-11 4.0E-11 1.E-06 8.E-07 2.E-06
RM 5 East Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 1.5E-11 4.1E-11 5.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 3.4E-11 9.5E-11 7.E-08 2.E-07 3.E-07
RM 5 East Conventionals
RM 5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 5.5 West Metals
RM 5.5 West Arsenic 6.1E+00 mg/kg 1.5E+00 1.5E+00 4.7E-08 1.3E-07 7.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.1E-07 3.1E-07 4.E-04 1.E-03 1.E-03
RM 5.5 West Lead 2.3E+01 mg/kg NL NL 0.0E+00 4.9E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 5.5 West Mercury 8.0E-02 mg/kg -- -- 0.0E+00 1.8E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.1E-09 0.E+00 1.E-05 1.E-05
RM 5.5 West Thallium 8.0E-02 mg/kg -- -- 0.0E+00 1.7E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.1E-09 0.E+00 6.E-05 6.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 4.3E+01 ug/kg -- -- 1.1E-09 9.5E-10 -- -- -- 3.0E-04 3.0E-04 2.6E-09 2.2E-09 9.E-06 7.E-06 2.E-05
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene 3.0E+03 ug/kg 7.3E-01 7.3E-01 1.0E-07 6.6E-08 7.E-08 5.E-08 1.E-07 -- -- 2.4E-07 1.5E-07 -- -- --
RM 5.5 West Benzo(a)pyrene 4.3E+03 ug/kg 7.3E+00 7.3E+00 1.5E-07 9.5E-08 1.E-06 7.E-07 2.E-06 -- -- 3.4E-07 2.2E-07 -- -- --
RM 5.5 West Benzo(b)fluoranthene 3.1E+03 ug/kg 7.3E-01 7.3E-01 1.0E-07 6.7E-08 8.E-08 5.E-08 1.E-07 -- -- 2.4E-07 1.6E-07 -- -- --
RM 5.5 West Benzo(k)fluoranthene 2.0E+03 ug/kg 7.3E-02 7.3E-02 6.8E-08 4.4E-08 5.E-09 3.E-09 8.E-09 -- -- 1.6E-07 1.0E-07 -- -- --
RM 5.5 West Dibenzo(a,h)anthracene 3.5E+02 ug/kg 7.3E+00 7.3E+00 1.2E-08 7.7E-09 9.E-08 6.E-08 1.E-07 -- -- 2.8E-08 1.8E-08 -- -- --
RM 5.5 West Indeno(1,2,3-cd)pyrene 3.5E+03 ug/kg 7.3E-01 7.3E-01 1.2E-07 7.6E-08 9.E-08 6.E-08 1.E-07 -- -- 2.7E-07 1.8E-07 -- -- --
RM 5.5 West Naphthalene 2.7E+02 ug/kg -- -- 9.0E-09 5.8E-09 -- -- -- 2.0E-02 2.0E-02 2.1E-08 1.4E-08 1.E-06 7.E-07 2.E-06
RM 5.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 9.E-07 2.E-06 -- -- -- -- -- -- --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 2.9E-09 2.4E-09 4.E-11 3.E-11 7.E-11 2.0E-02 2.0E-02 6.7E-09 5.7E-09 3.E-07 3.E-07 6.E-07
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 5.1E+01 ug/kg 2.0E+00 2.0E+00 1.9E-09 1.1E-09 4.E-09 2.E-09 6.E-09 2.0E-05 2.0E-05 4.3E-09 2.6E-09 2.E-04 1.E-04 3.E-04
RM 5.5 West Total PCB Congeners 3.2E+04 pg/g NA NA 1.2E-09 6.9E-10 NA NA -- NA NA 2.7E-09 1.6E-09 NA NA --
RM 5.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 1.1E-09 6.4E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.5E-09 1.5E-09 1.E-04 7.E-05 2.E-04
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
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(mg/kg-day)-1
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Dermal 
Contact
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Ingestion
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HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 2.3E+00 pg/g 1.3E+05 1.3E+05 1.8E-14 5.1E-14 2.E-09 7.E-09 9.E-09 1.0E-09 1.0E-09 4.2E-14 1.2E-13 4.E-05 1.E-04 2.E-04
RM 5.5 West Total PCB TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 3.9E-14 2.4E-14 5.E-09 3.E-09 8.E-09 1.0E-09 1.0E-09 9.2E-14 5.5E-14 9.E-05 6.E-05 1.E-04
RM 5.5 West Total TEQ -- pg/g -- -- -- -- 7.E-09 1.E-08 2.E-08 -- -- -- -- 1.E-04 2.E-04 3.E-04
RM 5.5 West Pesticides
RM 5.5 West Aldrin 6.7E-01 ug/kg 1.7E+01 1.7E+01 1.7E-11 1.5E-11 3.E-10 2.E-10 5.E-10 3.0E-05 3.0E-05 4.1E-11 3.4E-11 1.E-06 1.E-06 2.E-06
RM 5.5 West Dieldrin 4.1E-01 ug/kg 1.6E+01 1.6E+01 1.1E-11 8.9E-12 2.E-10 1.E-10 3.E-10 5.0E-05 5.0E-05 2.5E-11 2.1E-11 5.E-07 4.E-07 9.E-07
RM 5.5 West Total DDT 6.2E+01 ug/kg 3.4E-01 3.4E-01 4.8E-10 1.3E-09 2.E-10 5.E-10 6.E-10 5.0E-04 5.0E-04 1.1E-09 3.1E-09 2.E-06 6.E-06 8.E-06
RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-06
RM 5.5 East Metals
RM 5.5 East Arsenic 8.9E+00 mg/kg 1.5E+00 1.5E+00 6.9E-08 1.9E-07 1.E-07 3.E-07 4.E-07 3.0E-04 3.0E-04 1.6E-07 4.5E-07 5.E-04 2.E-03 2.E-03
RM 5.5 East Lead 7.9E+01 mg/kg NL NL 0.0E+00 1.7E-06 NL NL -- NL NL 0.0E+00 4.0E-06 NL NL --
RM 5.5 East Mercury 6.7E-01 mg/kg -- -- 0.0E+00 1.5E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.4E-08 0.E+00 1.E-04 1.E-04
RM 5.5 East Thallium 1.9E+01 mg/kg -- -- 0.0E+00 4.2E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.8E-07 0.E+00 1.E-02 1.E-02
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 3.2E+02 ug/kg -- -- 8.3E-09 7.0E-09 -- -- -- 3.0E-04 3.0E-04 1.9E-08 1.6E-08 6.E-05 5.E-05 1.E-04
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene 5.7E+02 ug/kg 7.3E-01 7.3E-01 1.9E-08 1.3E-08 1.E-08 9.E-09 2.E-08 -- -- 4.5E-08 2.9E-08 -- -- --
RM 5.5 East Benzo(a)pyrene 7.0E+02 ug/kg 7.3E+00 7.3E+00 2.4E-08 1.5E-08 2.E-07 1.E-07 3.E-07 -- -- 5.5E-08 3.6E-08 -- -- --
RM 5.5 East Benzo(b)fluoranthene 8.4E+02 ug/kg 7.3E-01 7.3E-01 2.8E-08 1.8E-08 2.E-08 1.E-08 3.E-08 -- -- 6.6E-08 4.3E-08 -- -- --
RM 5.5 East Benzo(k)fluoranthene 4.4E+02 ug/kg 7.3E-02 7.3E-02 1.5E-08 9.6E-09 1.E-09 7.E-10 2.E-09 -- -- 3.5E-08 2.2E-08 -- -- --
RM 5.5 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 4.7E-09 3.0E-09 3.E-08 2.E-08 6.E-08 -- -- 1.1E-08 7.1E-09 -- -- --
RM 5.5 East Indeno(1,2,3-cd)pyrene 5.3E+02 ug/kg 7.3E-01 7.3E-01 1.8E-08 1.1E-08 1.E-08 8.E-09 2.E-08 -- -- 4.1E-08 2.7E-08 -- -- --
RM 5.5 East Naphthalene 3.5E+02 ug/kg -- -- 1.2E-08 7.7E-09 -- -- -- 2.0E-02 2.0E-02 2.8E-08 1.8E-08 1.E-06 9.E-07 2.E-06
RM 5.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-07 4.E-07 -- -- -- -- -- -- --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 3.3E+02 ug/kg 1.4E-02 1.4E-02 8.5E-09 7.2E-09 1.E-10 1.E-10 2.E-10 2.0E-02 2.0E-02 2.0E-08 1.7E-08 1.E-06 8.E-07 2.E-06
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 6.5E-09 3.9E-09 1.E-08 8.E-09 2.E-08 2.0E-05 2.0E-05 1.5E-08 9.1E-09 8.E-04 5.E-04 1.E-03
RM 5.5 East Total PCB Congeners 2.2E+05 pg/g NA NA 7.8E-09 4.7E-09 NA NA -- NA NA 1.8E-08 1.1E-08 NA NA --
RM 5.5 East Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 2.0E+00 7.5E-09 4.5E-09 1.E-08 9.E-09 2.E-08 2.0E-05 2.0E-05 1.7E-08 1.0E-08 9.E-04 5.E-04 1.E-03
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 8.9E+00 pg/g 1.3E+05 1.3E+05 6.9E-14 1.9E-13 9.E-09 3.E-08 3.E-08 1.0E-09 1.0E-09 1.6E-13 4.5E-13 2.E-04 5.E-04 6.E-04
RM 5.5 East Total PCB TEQ 5.8E+00 pg/g 1.3E+05 1.3E+05 2.1E-13 1.3E-13 3.E-08 2.E-08 4.E-08 1.0E-09 1.0E-09 4.9E-13 3.0E-13 5.E-04 3.E-04 8.E-04
RM 5.5 East Total TEQ -- pg/g -- -- -- -- 4.E-08 4.E-08 8.E-08 -- -- -- -- 7.E-04 7.E-04 1.E-03
RM 5.5 East Pesticides
RM 5.5 East Aldrin 4.0E-01 ug/kg 1.7E+01 1.7E+01 1.0E-11 8.7E-12 2.E-10 1.E-10 3.E-10 3.0E-05 3.0E-05 2.4E-11 2.0E-11 8.E-07 7.E-07 1.E-06
RM 5.5 East Dieldrin 6.0E-01 ug/kg 1.6E+01 1.6E+01 1.5E-11 1.3E-11 2.E-10 2.E-10 5.E-10 5.0E-05 5.0E-05 3.6E-11 3.0E-11 7.E-07 6.E-07 1.E-06
RM 5.5 East Total DDT 2.0E+01 ug/kg 3.4E-01 3.4E-01 1.5E-10 4.3E-10 5.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 3.6E-10 1.0E-09 7.E-07 2.E-06 3.E-06
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-07
RM 6 West Metals
RM 6 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 3.2E-08 8.9E-08 5.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 7.4E-08 2.1E-07 2.E-04 7.E-04 9.E-04
RM 6 West Lead 1.1E+02 mg/kg NL NL 0.0E+00 2.3E-06 NL NL -- NL NL 0.0E+00 5.4E-06 NL NL --
RM 6 West Mercury 1.4E-01 mg/kg -- -- 0.0E+00 3.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.0E-09 0.E+00 2.E-05 2.E-05
RM 6 West Thallium 4.8E+00 mg/kg -- -- 0.0E+00 1.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.4E-07 0.E+00 4.E-03 4.E-03
RM 6 West Butyltins
RM 6 West Tributyltin ion 2.0E+01 ug/kg -- -- 5.1E-10 4.3E-10 -- -- -- 3.0E-04 3.0E-04 1.2E-09 1.0E-09 4.E-06 3.E-06 7.E-06
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene 4.8E+04 ug/kg 7.3E-01 7.3E-01 1.6E-06 1.0E-06 1.E-06 8.E-07 2.E-06 -- -- 3.7E-06 2.4E-06 -- -- --
RM 6 West Benzo(a)pyrene 5.8E+04 ug/kg 7.3E+00 7.3E+00 1.9E-06 1.3E-06 1.E-05 9.E-06 2.E-05 -- -- 4.5E-06 2.9E-06 -- -- --
RM 6 West Benzo(b)fluoranthene 4.3E+04 ug/kg 7.3E-01 7.3E-01 1.4E-06 9.3E-07 1.E-06 7.E-07 2.E-06 -- -- 3.4E-06 2.2E-06 -- -- --
RM 6 West Benzo(k)fluoranthene 2.7E+04 ug/kg 7.3E-02 7.3E-02 9.1E-07 5.9E-07 7.E-08 4.E-08 1.E-07 -- -- 2.1E-06 1.4E-06 -- -- --
RM 6 West Dibenzo(a,h)anthracene 5.4E+03 ug/kg 7.3E+00 7.3E+00 1.8E-07 1.2E-07 1.E-06 9.E-07 2.E-06 -- -- 4.2E-07 2.7E-07 -- -- --
RM 6 West Indeno(1,2,3-cd)pyrene 4.0E+04 ug/kg 7.3E-01 7.3E-01 1.4E-06 8.8E-07 1.E-06 6.E-07 2.E-06 -- -- 3.2E-06 2.0E-06 -- -- --
RM 6 West Naphthalene 2.6E+04 ug/kg -- -- 8.6E-07 5.6E-07 -- -- -- 2.0E-02 2.0E-02 2.0E-06 1.3E-06 1.E-04 6.E-05 2.E-04
RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-05 1.E-05 3.E-05 -- -- -- -- -- -- --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 3.8E+02 ug/kg 1.4E-02 1.4E-02 9.7E-09 8.2E-09 1.E-10 1.E-10 3.E-10 2.0E-02 2.0E-02 2.3E-08 1.9E-08 1.E-06 1.E-06 2.E-06
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 6.1E+01 ug/kg 2.0E+00 2.0E+00 2.2E-09 1.3E-09 4.E-09 3.E-09 7.E-09 2.0E-05 2.0E-05 5.2E-09 3.1E-09 3.E-04 2.E-04 4.E-04
RM 6 West Total PCB Congeners 1.9E+05 pg/g NA NA 6.8E-09 4.1E-09 NA NA -- NA NA 1.6E-08 9.5E-09 NA NA --
RM 6 West Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 2.0E+00 6.5E-09 3.9E-09 1.E-08 8.E-09 2.E-08 2.0E-05 2.0E-05 1.5E-08 9.1E-09 8.E-04 5.E-04 1.E-03
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 1.2E-14 3.3E-14 2.E-09 4.E-09 6.E-09 1.0E-09 1.0E-09 2.8E-14 7.8E-14 3.E-05 8.E-05 1.E-04
RM 6 West Total PCB TEQ 2.8E+00 pg/g 1.3E+05 1.3E+05 1.0E-13 6.2E-14 1.E-08 8.E-09 2.E-08 1.0E-09 1.0E-09 2.4E-13 1.4E-13 2.E-04 1.E-04 4.E-04
RM 6 West Total TEQ -- pg/g -- -- -- -- 1.E-08 1.E-08 3.E-08 -- -- -- -- 3.E-04 2.E-04 5.E-04
RM 6 West Pesticides
RM 6 West Aldrin 2.3E+00 ug/kg 1.7E+01 1.7E+01 6.1E-11 5.1E-11 1.E-09 9.E-10 2.E-09 3.0E-05 3.0E-05 1.4E-10 1.2E-10 5.E-06 4.E-06 9.E-06
RM 6 West Dieldrin 1.8E+00 ug/kg 1.6E+01 1.6E+01 4.7E-11 4.0E-11 8.E-10 6.E-10 1.E-09 5.0E-05 5.0E-05 1.1E-10 9.3E-11 2.E-06 2.E-06 4.E-06
RM 6 West Total DDT 8.1E+01 ug/kg 3.4E-01 3.4E-01 6.3E-10 1.8E-09 2.E-10 6.E-10 8.E-10 5.0E-04 5.0E-04 1.5E-09 4.1E-09 3.E-06 8.E-06 1.E-05
RM 6 West Conventionals
RM 6 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-05
RM 6 East Metals
RM 6 East Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 3.4E-08 9.5E-08 5.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 7.9E-08 2.2E-07 3.E-04 7.E-04 1.E-03
RM 6 East Lead 2.3E+01 mg/kg NL NL 0.0E+00 5.0E-07 NL NL -- NL NL 0.0E+00 1.2E-06 NL NL --
RM 6 East Mercury 4.0E-01 mg/kg -- -- 0.0E+00 8.7E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.0E-08 0.E+00 7.E-05 7.E-05
RM 6 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 East Butyltins
RM 6 East Tributyltin ion 3.5E+02 ug/kg -- -- 9.1E-09 7.6E-09 -- -- -- 3.0E-04 3.0E-04 2.1E-08 1.8E-08 7.E-05 6.E-05 1.E-04
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 4.5E-08 2.9E-08 3.E-08 2.E-08 5.E-08 -- -- 1.1E-07 6.8E-08 -- -- --
RM 6 East Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 6.5E-08 4.2E-08 5.E-07 3.E-07 8.E-07 -- -- 1.5E-07 9.8E-08 -- -- --
RM 6 East Benzo(b)fluoranthene 2.5E+03 ug/kg 7.3E-01 7.3E-01 8.4E-08 5.4E-08 6.E-08 4.E-08 1.E-07 -- -- 2.0E-07 1.3E-07 -- -- --
RM 6 East Benzo(k)fluoranthene 1.9E+03 ug/kg 7.3E-02 7.3E-02 6.4E-08 4.1E-08 5.E-09 3.E-09 8.E-09 -- -- 1.5E-07 9.7E-08 -- -- --
RM 6 East Dibenzo(a,h)anthracene 2.7E+02 ug/kg 7.3E+00 7.3E+00 9.1E-09 5.9E-09 7.E-08 4.E-08 1.E-07 -- -- 2.1E-08 1.4E-08 -- -- --
RM 6 East Indeno(1,2,3-cd)pyrene 1.1E+03 ug/kg 7.3E-01 7.3E-01 3.8E-08 2.5E-08 3.E-08 2.E-08 5.E-08 -- -- 8.9E-08 5.7E-08 -- -- --
RM 6 East Naphthalene 8.4E+02 ug/kg -- -- 2.8E-08 1.8E-08 -- -- -- 2.0E-02 2.0E-02 6.6E-08 4.3E-08 3.E-06 2.E-06 5.E-06
RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-07 4.E-07 1.E-06 -- -- -- -- -- -- --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 3.6E-09 3.0E-09 5.E-11 4.E-11 9.E-11 2.0E-02 2.0E-02 8.4E-09 7.1E-09 4.E-07 4.E-07 8.E-07
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 6.4E-09 3.8E-09 1.E-08 8.E-09 2.E-08 2.0E-05 2.0E-05 1.5E-08 8.9E-09 7.E-04 4.E-04 1.E-03
RM 6 East Total PCB Congeners 1.1E+05 pg/g NA NA 4.0E-09 2.4E-09 NA NA -- NA NA 9.4E-09 5.7E-09 NA NA --
RM 6 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 3.8E-09 2.3E-09 8.E-09 5.E-09 1.E-08 2.0E-05 2.0E-05 8.8E-09 5.3E-09 4.E-04 3.E-04 7.E-04
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.3E+05 3.2E-14 9.0E-14 4.E-09 1.E-08 2.E-08 1.0E-09 1.0E-09 7.5E-14 2.1E-13 7.E-05 2.E-04 3.E-04
RM 6 East Total PCB TEQ 3.4E+00 pg/g 1.3E+05 1.3E+05 1.2E-13 7.4E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 2.9E-13 1.7E-13 3.E-04 2.E-04 5.E-04
RM 6 East Total TEQ -- pg/g -- -- -- -- 2.E-08 2.E-08 4.E-08 -- -- -- -- 4.E-04 4.E-04 7.E-04
RM 6 East Pesticides
RM 6 East Aldrin 6.4E-01 ug/kg 1.7E+01 1.7E+01 1.7E-11 1.4E-11 3.E-10 2.E-10 5.E-10 3.0E-05 3.0E-05 3.9E-11 3.2E-11 1.E-06 1.E-06 2.E-06
RM 6 East Dieldrin 1.0E-01 ug/kg 1.6E+01 1.6E+01 2.6E-12 2.2E-12 4.E-11 3.E-11 8.E-11 5.0E-05 5.0E-05 6.0E-12 5.1E-12 1.E-07 1.E-07 2.E-07
RM 6 East Total DDT 4.2E+00 ug/kg 3.4E-01 3.4E-01 3.3E-11 9.3E-11 1.E-11 3.E-11 4.E-11 5.0E-04 5.0E-04 7.7E-11 2.2E-10 2.E-07 4.E-07 6.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 6.5 West Metals
RM 6.5 West Arsenic 1.4E+01 mg/kg 1.5E+00 1.5E+00 1.1E-07 3.1E-07 2.E-07 5.E-07 6.E-07 3.0E-04 3.0E-04 2.6E-07 7.2E-07 9.E-04 2.E-03 3.E-03
RM 6.5 West Lead 7.3E+01 mg/kg NL NL 0.0E+00 1.6E-06 NL NL -- NL NL 0.0E+00 3.7E-06 NL NL --
RM 6.5 West Mercury 2.0E-01 mg/kg -- -- 0.0E+00 4.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-08 0.E+00 3.E-05 3.E-05
RM 6.5 West Thallium 1.2E-01 mg/kg -- -- 0.0E+00 2.5E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.9E-09 0.E+00 9.E-05 9.E-05
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 4.6E+01 ug/kg -- -- 1.2E-09 1.0E-09 -- -- -- 3.0E-04 3.0E-04 2.8E-09 2.4E-09 9.E-06 8.E-06 2.E-05
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene 1.0E+03 ug/kg 7.3E-01 7.3E-01 3.4E-08 2.2E-08 2.E-08 2.E-08 4.E-08 -- -- 7.9E-08 5.1E-08 -- -- --
RM 6.5 West Benzo(a)pyrene 1.2E+03 ug/kg 7.3E+00 7.3E+00 4.1E-08 2.7E-08 3.E-07 2.E-07 5.E-07 -- -- 9.6E-08 6.2E-08 -- -- --
RM 6.5 West Benzo(b)fluoranthene 1.4E+03 ug/kg 7.3E-01 7.3E-01 4.7E-08 3.0E-08 3.E-08 2.E-08 6.E-08 -- -- 1.1E-07 7.1E-08 -- -- --
RM 6.5 West Benzo(k)fluoranthene 6.6E+02 ug/kg 7.3E-02 7.3E-02 2.2E-08 1.4E-08 2.E-09 1.E-09 3.E-09 -- -- 5.2E-08 3.3E-08 -- -- --
RM 6.5 West Dibenzo(a,h)anthracene 4.2E+02 ug/kg 7.3E+00 7.3E+00 1.4E-08 9.2E-09 1.E-07 7.E-08 2.E-07 -- -- 3.3E-08 2.1E-08 -- -- --
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 West Indeno(1,2,3-cd)pyrene 8.3E+02 ug/kg 7.3E-01 7.3E-01 2.8E-08 1.8E-08 2.E-08 1.E-08 3.E-08 -- -- 6.5E-08 4.2E-08 -- -- --
RM 6.5 West Naphthalene 1.4E+02 ug/kg -- -- 4.7E-09 3.0E-09 -- -- -- 2.0E-02 2.0E-02 1.1E-08 7.1E-09 5.E-07 4.E-07 9.E-07
RM 6.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-07 3.E-07 8.E-07 -- -- -- -- -- -- --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 2.7E-09 2.3E-09 4.E-11 3.E-11 7.E-11 2.0E-02 2.0E-02 6.4E-09 5.4E-09 3.E-07 3.E-07 6.E-07
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 9.1E+01 ug/kg 2.0E+00 2.0E+00 3.3E-09 2.0E-09 7.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 7.7E-09 4.7E-09 4.E-04 2.E-04 6.E-04
RM 6.5 West Total PCB Congeners 3.3E+05 pg/g NA NA 1.2E-08 7.2E-09 NA NA -- NA NA 2.8E-08 1.7E-08 NA NA --
RM 6.5 West Total PCBs, Adjusted 3.2E+05 pg/g 2.0E+00 2.0E+00 1.2E-08 7.0E-09 2.E-08 1.E-08 4.E-08 2.0E-05 2.0E-05 2.7E-08 1.6E-08 1.E-03 8.E-04 2.E-03
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 6.1E+01 pg/g 1.3E+05 1.3E+05 4.8E-13 1.3E-12 6.E-08 2.E-07 2.E-07 1.0E-09 1.0E-09 1.1E-12 3.1E-12 1.E-03 3.E-03 4.E-03
RM 6.5 West Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 1.1E-13 6.4E-14 1.E-08 8.E-09 2.E-08 1.0E-09 1.0E-09 2.5E-13 1.5E-13 3.E-04 2.E-04 4.E-04
RM 6.5 West Total TEQ -- pg/g -- -- -- -- 8.E-08 2.E-07 3.E-07 -- -- -- -- 1.E-03 3.E-03 5.E-03
RM 6.5 West Pesticides
RM 6.5 West Aldrin 2.5E+00 ug/kg 1.7E+01 1.7E+01 6.5E-11 5.5E-11 1.E-09 9.E-10 2.E-09 3.0E-05 3.0E-05 1.5E-10 1.3E-10 5.E-06 4.E-06 9.E-06
RM 6.5 West Dieldrin 5.9E-01 ug/kg 1.6E+01 1.6E+01 1.5E-11 1.3E-11 2.E-10 2.E-10 5.E-10 5.0E-05 5.0E-05 3.6E-11 3.0E-11 7.E-07 6.E-07 1.E-06
RM 6.5 West Total DDT 1.7E+02 ug/kg 3.4E-01 3.4E-01 1.3E-09 3.7E-09 4.E-10 1.E-09 2.E-09 5.0E-04 5.0E-04 3.0E-09 8.6E-09 6.E-06 2.E-05 2.E-05
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 6.5 East Metals
RM 6.5 East Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 4.5E-08 1.3E-07 7.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.1E-07 3.0E-07 4.E-04 1.E-03 1.E-03
RM 6.5 East Lead 2.2E+03 mg/kg NL NL 0.0E+00 4.8E-05 NL NL -- NL NL 0.0E+00 1.1E-04 NL NL --
RM 6.5 East Mercury 1.1E+01 mg/kg -- -- 0.0E+00 2.3E-07 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.5E-07 0.E+00 2.E-03 2.E-03
RM 6.5 East Thallium 8.0E+00 mg/kg -- -- 0.0E+00 1.7E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.1E-07 0.E+00 6.E-03 6.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 1.1E+02 ug/kg -- -- 2.7E-09 2.3E-09 -- -- -- 3.0E-04 3.0E-04 6.3E-09 5.3E-09 2.E-05 2.E-05 4.E-05
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene 2.3E+02 ug/kg 7.3E-01 7.3E-01 7.9E-09 5.1E-09 6.E-09 4.E-09 9.E-09 -- -- 1.8E-08 1.2E-08 -- -- --
RM 6.5 East Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 5.0E-09 3.2E-09 4.E-08 2.E-08 6.E-08 -- -- 1.2E-08 7.5E-09 -- -- --
RM 6.5 East Benzo(b)fluoranthene 2.0E+02 ug/kg 7.3E-01 7.3E-01 6.6E-09 4.3E-09 5.E-09 3.E-09 8.E-09 -- -- 1.6E-08 1.0E-08 -- -- --
RM 6.5 East Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 4.1E-09 2.6E-09 3.E-10 2.E-10 5.E-10 -- -- 9.5E-09 6.1E-09 -- -- --
RM 6.5 East Dibenzo(a,h)anthracene 1.9E+01 ug/kg 7.3E+00 7.3E+00 6.4E-10 4.1E-10 5.E-09 3.E-09 8.E-09 -- -- 1.5E-09 9.6E-10 -- -- --
RM 6.5 East Indeno(1,2,3-cd)pyrene 1.0E+02 ug/kg 7.3E-01 7.3E-01 3.5E-09 2.2E-09 3.E-09 2.E-09 4.E-09 -- -- 8.1E-09 5.2E-09 -- -- --
RM 6.5 East Naphthalene 1.2E+02 ug/kg -- -- 4.1E-09 2.7E-09 -- -- -- 2.0E-02 2.0E-02 9.7E-09 6.3E-09 5.E-07 3.E-07 8.E-07
RM 6.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 4.E-08 9.E-08 -- -- -- -- -- -- --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 3.2E-09 2.7E-09 4.E-11 4.E-11 8.E-11 2.0E-02 2.0E-02 7.5E-09 6.3E-09 4.E-07 3.E-07 7.E-07
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 6.9E+02 ug/kg 2.0E+00 2.0E+00 2.5E-08 1.5E-08 5.E-08 3.E-08 8.E-08 2.0E-05 2.0E-05 5.8E-08 3.5E-08 3.E-03 2.E-03 5.E-03
RM 6.5 East Total PCB Congeners 1.6E+06 pg/g NA NA 5.7E-08 3.4E-08 NA NA -- NA NA 1.3E-07 8.0E-08 NA NA --
RM 6.5 East Total PCBs, Adjusted 1.5E+06 pg/g 2.0E+00 2.0E+00 5.6E-08 3.4E-08 1.E-07 7.E-08 2.E-07 2.0E-05 2.0E-05 1.3E-07 7.8E-08 7.E-03 4.E-03 1.E-02
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 5.6E+01 pg/g 1.3E+05 1.3E+05 4.4E-13 1.2E-12 6.E-08 2.E-07 2.E-07 1.0E-09 1.0E-09 1.0E-12 2.9E-12 1.E-03 3.E-03 4.E-03
RM 6.5 East Total PCB TEQ 1.0E+01 pg/g 1.3E+05 1.3E+05 3.7E-13 2.2E-13 5.E-08 3.E-08 8.E-08 1.0E-09 1.0E-09 8.6E-13 5.2E-13 9.E-04 5.E-04 1.E-03
RM 6.5 East Total TEQ -- pg/g -- -- -- -- 1.E-07 2.E-07 3.E-07 -- -- -- -- 2.E-03 3.E-03 5.E-03
RM 6.5 East Pesticides
RM 6.5 East Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 7.5E-12 6.3E-12 1.E-10 1.E-10 2.E-10 3.0E-05 3.0E-05 1.8E-11 1.5E-11 6.E-07 5.E-07 1.E-06
RM 6.5 East Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 5.1E-12 4.3E-12 8.E-11 7.E-11 1.E-10 5.0E-05 5.0E-05 1.2E-11 1.0E-11 2.E-07 2.E-07 4.E-07
RM 6.5 East Total DDT 6.5E+01 ug/kg 3.4E-01 3.4E-01 5.0E-10 1.4E-09 2.E-10 5.E-10 7.E-10 5.0E-04 5.0E-04 1.2E-09 3.3E-09 2.E-06 7.E-06 9.E-06
RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-07
RM 7 West Metals
RM 7 West Arsenic 5.3E+00 mg/kg 1.5E+00 1.5E+00 4.1E-08 1.2E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 9.6E-08 2.7E-07 3.E-04 9.E-04 1.E-03
RM 7 West Lead 2.1E+02 mg/kg NL NL 0.0E+00 4.5E-06 NL NL -- NL NL 0.0E+00 1.1E-05 NL NL --
RM 7 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 2.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.7E-09 0.E+00 2.E-05 2.E-05
RM 7 West Thallium 8.1E+00 mg/kg -- -- 0.0E+00 1.8E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.1E-07 0.E+00 6.E-03 6.E-03
RM 7 West Butyltins
RM 7 West Tributyltin ion 6.4E+00 ug/kg -- -- 1.7E-10 1.4E-10 -- -- -- 3.0E-04 3.0E-04 3.9E-10 3.3E-10 1.E-06 1.E-06 2.E-06
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene 2.2E+03 ug/kg 7.3E-01 7.3E-01 7.5E-08 4.8E-08 5.E-08 4.E-08 9.E-08 -- -- 1.7E-07 1.1E-07 -- -- --
RM 7 West Benzo(a)pyrene 1.7E+03 ug/kg 7.3E+00 7.3E+00 5.7E-08 3.7E-08 4.E-07 3.E-07 7.E-07 -- -- 1.3E-07 8.7E-08 -- -- --
RM 7 West Benzo(b)fluoranthene 4.5E+03 ug/kg 7.3E-01 7.3E-01 1.5E-07 9.8E-08 1.E-07 7.E-08 2.E-07 -- -- 3.5E-07 2.3E-07 -- -- --
RM 7 West Benzo(k)fluoranthene 1.4E+03 ug/kg 7.3E-02 7.3E-02 4.8E-08 3.1E-08 4.E-09 2.E-09 6.E-09 -- -- 1.1E-07 7.3E-08 -- -- --
RM 7 West Dibenzo(a,h)anthracene 5.3E+02 ug/kg 7.3E+00 7.3E+00 1.8E-08 1.2E-08 1.E-07 9.E-08 2.E-07 -- -- 4.2E-08 2.7E-08 -- -- --
RM 7 West Indeno(1,2,3-cd)pyrene 1.4E+03 ug/kg 7.3E-01 7.3E-01 4.7E-08 3.0E-08 3.E-08 2.E-08 6.E-08 -- -- 1.1E-07 7.1E-08 -- -- --
RM 7 West Naphthalene 1.1E+01 ug/kg -- -- 3.7E-10 2.4E-10 -- -- -- 2.0E-02 2.0E-02 8.6E-10 5.6E-10 4.E-08 3.E-08 7.E-08
RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-07 5.E-07 1.E-06 -- -- -- -- -- -- --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.7E+02 ug/kg 1.4E-02 1.4E-02 7.1E-09 6.0E-09 1.E-10 8.E-11 2.E-10 2.0E-02 2.0E-02 1.7E-08 1.4E-08 8.E-07 7.E-07 2.E-06
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 9.3E+01 ug/kg 2.0E+00 2.0E+00 3.4E-09 2.0E-09 7.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 7.8E-09 4.7E-09 4.E-04 2.E-04 6.E-04
RM 7 West Total PCB Congeners 8.4E+05 pg/g NA NA 3.1E-08 1.8E-08 NA NA -- NA NA 7.1E-08 4.3E-08 NA NA --
RM 7 West Total PCBs, Adjusted 8.0E+05 pg/g 2.0E+00 2.0E+00 2.9E-08 1.7E-08 6.E-08 3.E-08 9.E-08 2.0E-05 2.0E-05 6.8E-08 4.1E-08 3.E-03 2.E-03 5.E-03
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 8.4E+03 pg/g 1.3E+05 1.3E+05 6.6E-11 1.8E-10 9.E-06 2.E-05 3.E-05 1.0E-09 1.0E-09 1.5E-10 4.3E-10 2.E-01 4.E-01 6.E-01
RM 7 West Total PCB TEQ 2.7E+01 pg/g 1.3E+05 1.3E+05 9.7E-13 5.8E-13 1.E-07 8.E-08 2.E-07 1.0E-09 1.0E-09 2.3E-12 1.4E-12 2.E-03 1.E-03 4.E-03
RM 7 West Total TEQ -- pg/g -- -- -- -- 9.E-06 2.E-05 3.E-05 -- -- -- -- 2.E-01 4.E-01 6.E-01
RM 7 West Pesticides
RM 7 West Aldrin 9.6E+01 ug/kg 1.7E+01 1.7E+01 2.5E-09 2.1E-09 4.E-08 4.E-08 8.E-08 3.0E-05 3.0E-05 5.8E-09 4.9E-09 2.E-04 2.E-04 4.E-04
RM 7 West Dieldrin 2.0E+00 ug/kg 1.6E+01 1.6E+01 5.3E-11 4.4E-11 8.E-10 7.E-10 2.E-09 5.0E-05 5.0E-05 1.2E-10 1.0E-10 2.E-06 2.E-06 5.E-06
RM 7 West Total DDT 5.1E+03 ug/kg 3.4E-01 3.4E-01 4.0E-08 1.1E-07 1.E-08 4.E-08 5.E-08 5.0E-04 5.0E-04 9.2E-08 2.6E-07 2.E-04 5.E-04 7.E-04
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7 West Conventionals
RM 7 West Perchlorate 2.7E+05 ug/kg -- -- 0.0E+00 6.0E-06 -- -- -- 7.0E-04 7.0E-04 0.0E+00 1.4E-05 0.E+00 2.E-02 2.E-02
Exposure Point Total 3.E-05
RM 7 East Metals
RM 7 East Arsenic 1.5E+01 mg/kg 1.5E+00 1.5E+00 1.1E-07 3.2E-07 2.E-07 5.E-07 7.E-07 3.0E-04 3.0E-04 2.7E-07 7.5E-07 9.E-04 2.E-03 3.E-03
RM 7 East Lead 1.1E+02 mg/kg NL NL 0.0E+00 2.3E-06 NL NL -- NL NL 0.0E+00 5.3E-06 NL NL --
RM 7 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 1.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.4E-09 0.E+00 1.E-05 1.E-05
RM 7 East Thallium 1.7E+01 mg/kg -- -- 0.0E+00 3.7E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.6E-07 0.E+00 1.E-02 1.E-02
RM 7 East Butyltins
RM 7 East Tributyltin ion 8.0E+02 ug/kg -- -- 2.1E-08 1.8E-08 -- -- -- 3.0E-04 3.0E-04 4.9E-08 4.1E-08 2.E-04 1.E-04 3.E-04
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene 4.2E+02 ug/kg 7.3E-01 7.3E-01 1.4E-08 9.1E-09 1.E-08 7.E-09 2.E-08 -- -- 3.3E-08 2.1E-08 -- -- --
RM 7 East Benzo(a)pyrene 5.8E+02 ug/kg 7.3E+00 7.3E+00 2.0E-08 1.3E-08 1.E-07 9.E-08 2.E-07 -- -- 4.6E-08 3.0E-08 -- -- --
RM 7 East Benzo(b)fluoranthene 6.7E+02 ug/kg 7.3E-01 7.3E-01 2.2E-08 1.5E-08 2.E-08 1.E-08 3.E-08 -- -- 5.2E-08 3.4E-08 -- -- --
RM 7 East Benzo(k)fluoranthene 4.9E+02 ug/kg 7.3E-02 7.3E-02 1.6E-08 1.1E-08 1.E-09 8.E-10 2.E-09 -- -- 3.8E-08 2.5E-08 -- -- --
RM 7 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 4.8E-09 3.1E-09 4.E-08 2.E-08 6.E-08 -- -- 1.1E-08 7.3E-09 -- -- --
RM 7 East Indeno(1,2,3-cd)pyrene 3.9E+02 ug/kg 7.3E-01 7.3E-01 1.3E-08 8.5E-09 1.E-08 6.E-09 2.E-08 -- -- 3.1E-08 2.0E-08 -- -- --
RM 7 East Naphthalene 4.5E+01 ug/kg -- -- 1.5E-09 9.8E-10 -- -- -- 2.0E-02 2.0E-02 3.5E-09 2.3E-09 2.E-07 1.E-07 3.E-07
RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 4.E-07 -- -- -- -- -- -- --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 1.0E+03 ug/kg 1.4E-02 1.4E-02 2.6E-08 2.2E-08 4.E-10 3.E-10 7.E-10 2.0E-02 2.0E-02 6.1E-08 5.1E-08 3.E-06 3.E-06 6.E-06
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 7.0E+01 ug/kg 2.0E+00 2.0E+00 2.6E-09 1.5E-09 5.E-09 3.E-09 8.E-09 2.0E-05 2.0E-05 6.0E-09 3.6E-09 3.E-04 2.E-04 5.E-04
RM 7 East Total PCB Congeners 3.0E+04 pg/g NA NA 1.1E-09 6.5E-10 NA NA -- NA NA 2.5E-09 1.5E-09 NA NA --
RM 7 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 1.0E-09 6.2E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.4E-09 1.4E-09 1.E-04 7.E-05 2.E-04
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 4.0E+01 pg/g 1.3E+05 1.3E+05 3.1E-13 8.7E-13 4.E-08 1.E-07 2.E-07 1.0E-09 1.0E-09 7.2E-13 2.0E-12 7.E-04 2.E-03 3.E-03
RM 7 East Total PCB TEQ 7.4E-01 pg/g 1.3E+05 1.3E+05 2.7E-14 1.6E-14 3.E-09 2.E-09 6.E-09 1.0E-09 1.0E-09 6.3E-14 3.8E-14 6.E-05 4.E-05 1.E-04
RM 7 East Total TEQ -- pg/g -- -- -- -- 4.E-08 1.E-07 2.E-07 -- -- -- -- 8.E-04 2.E-03 3.E-03
RM 7 East Pesticides
RM 7 East Aldrin 4.6E-01 ug/kg 1.7E+01 1.7E+01 1.2E-11 1.0E-11 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 2.8E-11 2.3E-11 9.E-07 8.E-07 2.E-06
RM 7 East Dieldrin 1.2E-01 ug/kg 1.6E+01 1.6E+01 3.0E-12 2.5E-12 5.E-11 4.E-11 9.E-11 5.0E-05 5.0E-05 7.0E-12 5.9E-12 1.E-07 1.E-07 3.E-07
RM 7 East Total DDT 1.0E+01 ug/kg 3.4E-01 3.4E-01 7.8E-11 2.2E-10 3.E-11 7.E-11 1.E-10 5.0E-04 5.0E-04 1.8E-10 5.1E-10 4.E-07 1.E-06 1.E-06
RM 7 East Conventionals
RM 7 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 7.5 West Metals
RM 7.5 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 2.9E-08 8.0E-08 4.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 6.7E-08 1.9E-07 2.E-04 6.E-04 8.E-04
RM 7.5 West Lead 2.4E+01 mg/kg NL NL 0.0E+00 5.3E-07 NL NL -- NL NL 0.0E+00 1.2E-06 NL NL --
RM 7.5 West Mercury 1.3E-01 mg/kg -- -- 0.0E+00 2.9E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.7E-09 0.E+00 2.E-05 2.E-05
RM 7.5 West Thallium 1.1E+01 mg/kg -- -- 0.0E+00 2.4E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.6E-07 0.E+00 8.E-03 8.E-03
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 9.7E+00 ug/kg -- -- 2.5E-10 2.1E-10 -- -- -- 3.0E-04 3.0E-04 5.9E-10 4.9E-10 2.E-06 2.E-06 4.E-06
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene 4.3E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 9.5E-09 1.E-08 7.E-09 2.E-08 -- -- 3.4E-08 2.2E-08 -- -- --
RM 7.5 West Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 1.2E-08 7.5E-09 8.E-08 5.E-08 1.E-07 -- -- 2.7E-08 1.7E-08 -- -- --
RM 7.5 West Benzo(b)fluoranthene 4.6E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.0E-08 1.E-08 7.E-09 2.E-08 -- -- 3.6E-08 2.4E-08 -- -- --
RM 7.5 West Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 4.4E-09 2.8E-09 3.E-10 2.E-10 5.E-10 -- -- 1.0E-08 6.6E-09 -- -- --
RM 7.5 West Dibenzo(a,h)anthracene 5.0E+01 ug/kg 7.3E+00 7.3E+00 1.7E-09 1.1E-09 1.E-08 8.E-09 2.E-08 -- -- 3.9E-09 2.5E-09 -- -- --
RM 7.5 West Indeno(1,2,3-cd)pyrene 1.9E+02 ug/kg 7.3E-01 7.3E-01 6.4E-09 4.1E-09 5.E-09 3.E-09 8.E-09 -- -- 1.5E-08 9.7E-09 -- -- --
RM 7.5 West Naphthalene 3.3E+01 ug/kg -- -- 1.1E-09 7.2E-10 -- -- -- 2.0E-02 2.0E-02 2.6E-09 1.7E-09 1.E-07 8.E-08 2.E-07
RM 7.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 8.E-08 2.E-07 -- -- -- -- -- -- --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 4.8E-09 4.0E-09 7.E-11 6.E-11 1.E-10 2.0E-02 2.0E-02 1.1E-08 9.3E-09 6.E-07 5.E-07 1.E-06
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 2.5E+02 ug/kg 2.0E+00 2.0E+00 9.1E-09 5.5E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 2.1E-08 1.3E-08 1.E-03 6.E-04 2.E-03
RM 7.5 West Total PCB Congeners 3.6E+04 pg/g NA NA 1.3E-09 7.8E-10 NA NA -- NA NA 3.0E-09 1.8E-09 NA NA --
RM 7.5 West Total PCBs, Adjusted 3.4E+04 pg/g 2.0E+00 2.0E+00 1.2E-09 7.5E-10 2.E-09 1.E-09 4.E-09 2.0E-05 2.0E-05 2.9E-09 1.7E-09 1.E-04 9.E-05 2.E-04
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 1.3E+05 2.0E-14 5.7E-14 3.E-09 7.E-09 1.E-08 1.0E-09 1.0E-09 4.7E-14 1.3E-13 5.E-05 1.E-04 2.E-04
RM 7.5 West Total PCB TEQ 9.2E-01 pg/g 1.3E+05 1.3E+05 3.3E-14 2.0E-14 4.E-09 3.E-09 7.E-09 1.0E-09 1.0E-09 7.8E-14 4.7E-14 8.E-05 5.E-05 1.E-04
RM 7.5 West Total TEQ -- pg/g -- -- -- -- 7.E-09 1.E-08 2.E-08 -- -- -- -- 1.E-04 2.E-04 3.E-04
RM 7.5 West Pesticides
RM 7.5 West Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 7.4E-12 6.2E-12 1.E-10 1.E-10 2.E-10 3.0E-05 3.0E-05 1.7E-11 1.5E-11 6.E-07 5.E-07 1.E-06
RM 7.5 West Dieldrin 7.7E-01 ug/kg 1.6E+01 1.6E+01 2.0E-11 1.7E-11 3.E-10 3.E-10 6.E-10 5.0E-05 5.0E-05 4.6E-11 3.9E-11 9.E-07 8.E-07 2.E-06
RM 7.5 West Total DDT 6.8E+01 ug/kg 3.4E-01 3.4E-01 5.3E-10 1.5E-09 2.E-10 5.E-10 7.E-10 5.0E-04 5.0E-04 1.2E-09 3.5E-09 2.E-06 7.E-06 9.E-06
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 7.5 East Metals
RM 7.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 3.3E-08 9.2E-08 5.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 7.6E-08 2.1E-07 3.E-04 7.E-04 1.E-03
RM 7.5 East Lead 1.5E+01 mg/kg NL NL 0.0E+00 3.2E-07 NL NL -- NL NL 0.0E+00 7.5E-07 NL NL --
RM 7.5 East Mercury 1.0E-01 mg/kg -- -- 0.0E+00 2.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.1E-09 0.E+00 2.E-05 2.E-05
RM 7.5 East Thallium 1.0E+01 mg/kg -- -- 0.0E+00 2.2E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.2E-07 0.E+00 8.E-03 8.E-03
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 2.3E+02 ug/kg -- -- 5.9E-09 5.0E-09 -- -- -- 3.0E-04 3.0E-04 1.4E-08 1.2E-08 5.E-05 4.E-05 8.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene 4.0E+01 ug/kg 7.3E-01 7.3E-01 1.3E-09 8.6E-10 1.E-09 6.E-10 2.E-09 -- -- 3.1E-09 2.0E-09 -- -- --
RM 7.5 East Benzo(a)pyrene 3.5E+01 ug/kg 7.3E+00 7.3E+00 1.2E-09 7.7E-10 9.E-09 6.E-09 1.E-08 -- -- 2.8E-09 1.8E-09 -- -- --
RM 7.5 East Benzo(b)fluoranthene 4.4E+01 ug/kg 7.3E-01 7.3E-01 1.5E-09 9.7E-10 1.E-09 7.E-10 2.E-09 -- -- 3.5E-09 2.3E-09 -- -- --
RM 7.5 East Benzo(k)fluoranthene 3.1E+01 ug/kg 7.3E-02 7.3E-02 1.0E-09 6.8E-10 8.E-11 5.E-11 1.E-10 -- -- 2.4E-09 1.6E-09 -- -- --
RM 7.5 East Dibenzo(a,h)anthracene 1.1E+01 ug/kg 7.3E+00 7.3E+00 3.7E-10 2.4E-10 3.E-09 2.E-09 4.E-09 -- -- 8.6E-10 5.6E-10 -- -- --
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 East Indeno(1,2,3-cd)pyrene 2.4E+01 ug/kg 7.3E-01 7.3E-01 8.0E-10 5.2E-10 6.E-10 4.E-10 1.E-09 -- -- 1.9E-09 1.2E-09 -- -- --
RM 7.5 East Naphthalene 1.1E+01 ug/kg -- -- 3.7E-10 2.4E-10 -- -- -- 2.0E-02 2.0E-02 8.6E-10 5.6E-10 4.E-08 3.E-08 7.E-08
RM 7.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 9.E-09 2.E-08 -- -- -- -- -- -- --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 2.7E+03 ug/kg 1.4E-02 1.4E-02 7.1E-08 6.0E-08 1.E-09 8.E-10 2.E-09 2.0E-02 2.0E-02 1.7E-07 1.4E-07 8.E-06 7.E-06 2.E-05
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 4.5E+01 ug/kg 2.0E+00 2.0E+00 1.6E-09 9.8E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 3.8E-09 2.3E-09 2.E-04 1.E-04 3.E-04
RM 7.5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 7.5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 7.5 East Dieldrin 3.4E-01 ug/kg 1.6E+01 1.6E+01 8.8E-12 7.4E-12 1.E-10 1.E-10 3.E-10 5.0E-05 5.0E-05 2.1E-11 1.7E-11 4.E-07 3.E-07 8.E-07
RM 7.5 East Total DDT 3.3E+00 ug/kg 3.4E-01 3.4E-01 2.6E-11 7.3E-11 9.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 6.0E-11 1.7E-10 1.E-07 3.E-07 5.E-07
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 8 West Metals
RM 8 West Arsenic 8.0E+00 mg/kg 1.5E+00 1.5E+00 6.2E-08 1.7E-07 9.E-08 3.E-07 4.E-07 3.0E-04 3.0E-04 1.5E-07 4.1E-07 5.E-04 1.E-03 2.E-03
RM 8 West Lead 1.2E+02 mg/kg NL NL 0.0E+00 2.5E-06 NL NL -- NL NL 0.0E+00 5.9E-06 NL NL --
RM 8 West Mercury 3.3E-01 mg/kg -- -- 0.0E+00 7.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-08 0.E+00 6.E-05 6.E-05
RM 8 West Thallium 1.0E+01 mg/kg -- -- 0.0E+00 2.3E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.3E-07 0.E+00 8.E-03 8.E-03
RM 8 West Butyltins
RM 8 West Tributyltin ion 2.5E+01 ug/kg -- -- 6.4E-10 5.4E-10 -- -- -- 3.0E-04 3.0E-04 1.5E-09 1.3E-09 5.E-06 4.E-06 9.E-06
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene 4.4E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 9.6E-09 1.E-08 7.E-09 2.E-08 -- -- 3.4E-08 2.2E-08 -- -- --
RM 8 West Benzo(a)pyrene 3.9E+02 ug/kg 7.3E+00 7.3E+00 1.3E-08 8.5E-09 1.E-07 6.E-08 2.E-07 -- -- 3.1E-08 2.0E-08 -- -- --
RM 8 West Benzo(b)fluoranthene 5.5E+02 ug/kg 7.3E-01 7.3E-01 1.8E-08 1.2E-08 1.E-08 9.E-09 2.E-08 -- -- 4.3E-08 2.8E-08 -- -- --
RM 8 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 4.2E-09 2.7E-09 3.E-10 2.E-10 5.E-10 -- -- 9.7E-09 6.3E-09 -- -- --
RM 8 West Dibenzo(a,h)anthracene 7.7E+01 ug/kg 7.3E+00 7.3E+00 2.6E-09 1.7E-09 2.E-08 1.E-08 3.E-08 -- -- 6.0E-09 3.9E-09 -- -- --
RM 8 West Indeno(1,2,3-cd)pyrene 2.5E+02 ug/kg 7.3E-01 7.3E-01 8.6E-09 5.5E-09 6.E-09 4.E-09 1.E-08 -- -- 2.0E-08 1.3E-08 -- -- --
RM 8 West Naphthalene 8.1E+01 ug/kg -- -- 2.7E-09 1.8E-09 -- -- -- 2.0E-02 2.0E-02 6.3E-09 4.1E-09 3.E-07 2.E-07 5.E-07
RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 9.E-08 2.E-07 -- -- -- -- -- -- --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 1.7E+03 ug/kg 1.4E-02 1.4E-02 4.3E-08 3.6E-08 6.E-10 5.E-10 1.E-09 2.0E-02 2.0E-02 1.0E-07 8.4E-08 5.E-06 4.E-06 9.E-06
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 3.2E+02 ug/kg 2.0E+00 2.0E+00 1.1E-08 6.9E-09 2.E-08 1.E-08 4.E-08 2.0E-05 2.0E-05 2.7E-08 1.6E-08 1.E-03 8.E-04 2.E-03
RM 8 West Total PCB Congeners 1.2E+05 pg/g NA NA 4.2E-09 2.5E-09 NA NA -- NA NA 9.8E-09 5.9E-09 NA NA --
RM 8 West Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 3.7E-09 2.2E-09 7.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 8.6E-09 5.2E-09 4.E-04 3.E-04 7.E-04
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 4.3E-01 pg/g 1.3E+05 1.3E+05 3.3E-15 9.3E-15 4.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 7.7E-15 2.2E-14 8.E-06 2.E-05 3.E-05
RM 8 West Total PCB TEQ 6.1E+00 pg/g 1.3E+05 1.3E+05 2.2E-13 1.3E-13 3.E-08 2.E-08 5.E-08 1.0E-09 1.0E-09 5.1E-13 3.1E-13 5.E-04 3.E-04 8.E-04
RM 8 West Total TEQ -- pg/g -- -- -- -- 3.E-08 2.E-08 5.E-08 -- -- -- -- 5.E-04 3.E-04 9.E-04
RM 8 West Pesticides
RM 8 West Aldrin 1.2E-01 ug/kg 1.7E+01 1.7E+01 3.0E-12 2.5E-12 5.E-11 4.E-11 9.E-11 3.0E-05 3.0E-05 7.0E-12 5.9E-12 2.E-07 2.E-07 4.E-07
RM 8 West Dieldrin 4.6E+00 ug/kg 1.6E+01 1.6E+01 1.2E-10 9.9E-11 2.E-09 2.E-09 3.E-09 5.0E-05 5.0E-05 2.8E-10 2.3E-10 6.E-06 5.E-06 1.E-05
RM 8 West Total DDT 2.1E+01 ug/kg 3.4E-01 3.4E-01 1.6E-10 4.6E-10 6.E-11 2.E-10 2.E-10 5.0E-04 5.0E-04 3.8E-10 1.1E-09 8.E-07 2.E-06 3.E-06
RM 8 West Conventionals
RM 8 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-07
RM 8 East Metals
RM 8 East Arsenic 9.1E+00 mg/kg 1.5E+00 1.5E+00 7.1E-08 2.0E-07 1.E-07 3.E-07 4.E-07 3.0E-04 3.0E-04 1.7E-07 4.6E-07 6.E-04 2.E-03 2.E-03
RM 8 East Lead 4.6E+01 mg/kg NL NL 0.0E+00 1.0E-06 NL NL -- NL NL 0.0E+00 2.3E-06 NL NL --
RM 8 East Mercury 2.2E-01 mg/kg -- -- 0.0E+00 4.8E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-08 0.E+00 4.E-05 4.E-05
RM 8 East Thallium 1.0E+01 mg/kg -- -- 0.0E+00 2.2E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.2E-07 0.E+00 8.E-03 8.E-03
RM 8 East Butyltins
RM 8 East Tributyltin ion 5.8E+03 ug/kg -- -- 1.5E-07 1.3E-07 -- -- -- 3.0E-04 3.0E-04 3.5E-07 2.9E-07 1.E-03 1.E-03 2.E-03
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene 4.0E+02 ug/kg 7.3E-01 7.3E-01 1.3E-08 8.6E-09 1.E-08 6.E-09 2.E-08 -- -- 3.1E-08 2.0E-08 -- -- --
RM 8 East Benzo(a)pyrene 4.2E+02 ug/kg 7.3E+00 7.3E+00 1.4E-08 9.2E-09 1.E-07 7.E-08 2.E-07 -- -- 3.3E-08 2.1E-08 -- -- --
RM 8 East Benzo(b)fluoranthene 4.4E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 9.7E-09 1.E-08 7.E-09 2.E-08 -- -- 3.5E-08 2.3E-08 -- -- --
RM 8 East Benzo(k)fluoranthene 3.0E+02 ug/kg 7.3E-02 7.3E-02 1.0E-08 6.5E-09 7.E-10 5.E-10 1.E-09 -- -- 2.3E-08 1.5E-08 -- -- --
RM 8 East Dibenzo(a,h)anthracene 4.0E+01 ug/kg 7.3E+00 7.3E+00 1.4E-09 8.8E-10 1.E-08 6.E-09 2.E-08 -- -- 3.2E-09 2.0E-09 -- -- --
RM 8 East Indeno(1,2,3-cd)pyrene 2.9E+02 ug/kg 7.3E-01 7.3E-01 9.9E-09 6.4E-09 7.E-09 5.E-09 1.E-08 -- -- 2.3E-08 1.5E-08 -- -- --
RM 8 East Naphthalene 2.2E+01 ug/kg -- -- 7.3E-10 4.8E-10 -- -- -- 2.0E-02 2.0E-02 1.7E-09 1.1E-09 9.E-08 6.E-08 1.E-07
RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 9.E-08 2.E-07 -- -- -- -- -- -- --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 1.3E+03 ug/kg 1.4E-02 1.4E-02 3.4E-08 2.9E-08 5.E-10 4.E-10 9.E-10 2.0E-02 2.0E-02 7.9E-08 6.7E-08 4.E-06 3.E-06 7.E-06
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 4.6E+02 ug/kg 2.0E+00 2.0E+00 1.7E-08 1.0E-08 3.E-08 2.E-08 5.E-08 2.0E-05 2.0E-05 3.9E-08 2.3E-08 2.E-03 1.E-03 3.E-03
RM 8 East Total PCB Congeners 7.3E+05 pg/g NA NA 2.6E-08 1.6E-08 NA NA -- NA NA 6.1E-08 3.7E-08 NA NA --
RM 8 East Total PCBs, Adjusted 6.7E+05 pg/g 2.0E+00 2.0E+00 2.4E-08 1.5E-08 5.E-08 3.E-08 8.E-08 2.0E-05 2.0E-05 5.7E-08 3.4E-08 3.E-03 2.E-03 5.E-03
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 2.1E+00 pg/g 1.3E+05 1.3E+05 1.6E-14 4.5E-14 2.E-09 6.E-09 8.E-09 1.0E-09 1.0E-09 3.8E-14 1.1E-13 4.E-05 1.E-04 1.E-04
RM 8 East Total PCB TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 6.3E-13 3.8E-13 8.E-08 5.E-08 1.E-07 1.0E-09 1.0E-09 1.5E-12 8.8E-13 1.E-03 9.E-04 2.E-03
RM 8 East Total TEQ -- pg/g -- -- -- -- 8.E-08 6.E-08 1.E-07 -- -- -- -- 2.E-03 1.E-03 2.E-03
RM 8 East Pesticides
RM 8 East Aldrin 4.4E-01 ug/kg 1.7E+01 1.7E+01 1.2E-11 9.7E-12 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 2.7E-11 2.3E-11 9.E-07 8.E-07 2.E-06
RM 8 East Dieldrin 3.5E+00 ug/kg 1.6E+01 1.6E+01 9.0E-11 7.6E-11 1.E-09 1.E-09 3.E-09 5.0E-05 5.0E-05 2.1E-10 1.8E-10 4.E-06 4.E-06 8.E-06
RM 8 East Total DDT 4.7E+01 ug/kg 3.4E-01 3.4E-01 3.7E-10 1.0E-09 1.E-10 3.E-10 5.E-10 5.0E-04 5.0E-04 8.5E-10 2.4E-09 2.E-06 5.E-06 6.E-06
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 East Conventionals
RM 8 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-07
RM 8 SIL Metals
RM 8 SIL Arsenic 5.9E+00 mg/kg 1.5E+00 1.5E+00 4.6E-08 1.3E-07 7.E-08 2.E-07 3.E-07 3.0E-04 3.0E-04 1.1E-07 3.0E-07 4.E-04 1.E-03 1.E-03
RM 8 SIL Lead 7.0E+01 mg/kg NL NL 0.0E+00 1.5E-06 NL NL -- NL NL 0.0E+00 3.6E-06 NL NL --
RM 8 SIL Mercury 1.4E-01 mg/kg -- -- 0.0E+00 3.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.1E-09 0.E+00 2.E-05 2.E-05
RM 8 SIL Thallium 9.7E+00 mg/kg -- -- 0.0E+00 2.1E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.9E-07 0.E+00 7.E-03 7.E-03
RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 1.1E+04 ug/kg -- -- 2.7E-07 2.3E-07 -- -- -- 3.0E-04 3.0E-04 6.4E-07 5.4E-07 2.E-03 2.E-03 4.E-03
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene 5.4E+02 ug/kg 7.3E-01 7.3E-01 1.8E-08 1.2E-08 1.E-08 9.E-09 2.E-08 -- -- 4.2E-08 2.7E-08 -- -- --
RM 8 SIL Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.2E-08 7.8E-09 9.E-08 6.E-08 1.E-07 -- -- 2.8E-08 1.8E-08 -- -- --
RM 8 SIL Benzo(b)fluoranthene 7.0E+02 ug/kg 7.3E-01 7.3E-01 2.4E-08 1.5E-08 2.E-08 1.E-08 3.E-08 -- -- 5.5E-08 3.6E-08 -- -- --
RM 8 SIL Benzo(k)fluoranthene 3.5E+02 ug/kg 7.3E-02 7.3E-02 1.2E-08 7.6E-09 9.E-10 6.E-10 1.E-09 -- -- 2.7E-08 1.8E-08 -- -- --
RM 8 SIL Dibenzo(a,h)anthracene 7.1E+01 ug/kg 7.3E+00 7.3E+00 2.4E-09 1.6E-09 2.E-08 1.E-08 3.E-08 -- -- 5.6E-09 3.6E-09 -- -- --
RM 8 SIL Indeno(1,2,3-cd)pyrene 2.1E+02 ug/kg 7.3E-01 7.3E-01 7.0E-09 4.5E-09 5.E-09 3.E-09 8.E-09 -- -- 1.6E-08 1.1E-08 -- -- --
RM 8 SIL Naphthalene 3.0E+01 ug/kg -- -- 1.0E-09 6.6E-10 -- -- -- 2.0E-02 2.0E-02 2.4E-09 1.5E-09 1.E-07 8.E-08 2.E-07
RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 9.E-08 2.E-07 -- -- -- -- -- -- --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 3.1E+04 ug/kg 1.4E-02 1.4E-02 8.0E-07 6.8E-07 1.E-08 9.E-09 2.E-08 2.0E-02 2.0E-02 1.9E-06 1.6E-06 9.E-05 8.E-05 2.E-04
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 5.3E+02 ug/kg 2.0E+00 2.0E+00 1.9E-08 1.2E-08 4.E-08 2.E-08 6.E-08 2.0E-05 2.0E-05 4.5E-08 2.7E-08 2.E-03 1.E-03 4.E-03
RM 8 SIL Total PCB Congeners 4.6E+06 pg/g NA NA 1.7E-07 1.0E-07 NA NA -- NA NA 3.9E-07 2.4E-07 NA NA --
RM 8 SIL Total PCBs, Adjusted 4.5E+06 pg/g 2.0E+00 2.0E+00 1.6E-07 9.8E-08 3.E-07 2.E-07 5.E-07 2.0E-05 2.0E-05 3.8E-07 2.3E-07 2.E-02 1.E-02 3.E-02
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 2.5E+01 pg/g 1.3E+05 1.3E+05 1.9E-13 5.4E-13 3.E-08 7.E-08 1.E-07 1.0E-09 1.0E-09 4.5E-13 1.3E-12 5.E-04 1.E-03 2.E-03
RM 8 SIL Total PCB TEQ 4.5E+01 pg/g 1.3E+05 1.3E+05 1.6E-12 9.9E-13 2.E-07 1.E-07 3.E-07 1.0E-09 1.0E-09 3.8E-12 2.3E-12 4.E-03 2.E-03 6.E-03
RM 8 SIL Total TEQ -- pg/g -- -- -- -- 2.E-07 2.E-07 4.E-07 -- -- -- -- 4.E-03 4.E-03 8.E-03
RM 8 SIL Pesticides
RM 8 SIL Aldrin 3.6E-01 ug/kg 1.7E+01 1.7E+01 9.2E-12 7.7E-12 2.E-10 1.E-10 3.E-10 3.0E-05 3.0E-05 2.1E-11 1.8E-11 7.E-07 6.E-07 1.E-06
RM 8 SIL Dieldrin 1.4E+00 ug/kg 1.6E+01 1.6E+01 3.7E-11 3.1E-11 6.E-10 5.E-10 1.E-09 5.0E-05 5.0E-05 8.6E-11 7.2E-11 2.E-06 1.E-06 3.E-06
RM 8 SIL Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 9.3E-11 2.6E-10 3.E-11 9.E-11 1.E-10 5.0E-04 5.0E-04 2.2E-10 6.1E-10 4.E-07 1.E-06 2.E-06
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 8.5 West Metals
RM 8.5 West Arsenic 1.2E+01 mg/kg 1.5E+00 1.5E+00 9.0E-08 2.5E-07 1.E-07 4.E-07 5.E-07 3.0E-04 3.0E-04 2.1E-07 5.9E-07 7.E-04 2.E-03 3.E-03
RM 8.5 West Lead 2.5E+02 mg/kg NL NL 0.0E+00 5.5E-06 NL NL -- NL NL 0.0E+00 1.3E-05 NL NL --
RM 8.5 West Mercury 4.7E-01 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.4E-08 0.E+00 8.E-05 8.E-05
RM 8.5 West Thallium 1.1E+01 mg/kg -- -- 0.0E+00 2.4E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.6E-07 0.E+00 8.E-03 8.E-03
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 1.7E+01 ug/kg -- -- 4.3E-10 3.6E-10 -- -- -- 3.0E-04 3.0E-04 1.0E-09 8.5E-10 3.E-06 3.E-06 6.E-06
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 6.0E-09 3.9E-09 4.E-09 3.E-09 7.E-09 -- -- 1.4E-08 9.0E-09 -- -- --
RM 8.5 West Benzo(a)pyrene 1.8E+02 ug/kg 7.3E+00 7.3E+00 6.2E-09 4.0E-09 5.E-08 3.E-08 7.E-08 -- -- 1.4E-08 9.3E-09 -- -- --
RM 8.5 West Benzo(b)fluoranthene 1.8E+02 ug/kg 7.3E-01 7.3E-01 6.1E-09 4.0E-09 4.E-09 3.E-09 7.E-09 -- -- 1.4E-08 9.3E-09 -- -- --
RM 8.5 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 3.8E-09 2.4E-09 3.E-10 2.E-10 5.E-10 -- -- 8.8E-09 5.7E-09 -- -- --
RM 8.5 West Dibenzo(a,h)anthracene 1.7E+01 ug/kg 7.3E+00 7.3E+00 5.6E-10 3.6E-10 4.E-09 3.E-09 7.E-09 -- -- 1.3E-09 8.5E-10 -- -- --
RM 8.5 West Indeno(1,2,3-cd)pyrene 7.6E+01 ug/kg 7.3E-01 7.3E-01 2.6E-09 1.7E-09 2.E-09 1.E-09 3.E-09 -- -- 6.0E-09 3.9E-09 -- -- --
RM 8.5 West Naphthalene 3.7E+01 ug/kg -- -- 1.2E-09 8.0E-10 -- -- -- 2.0E-02 2.0E-02 2.9E-09 1.9E-09 1.E-07 9.E-08 2.E-07
RM 8.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-08 4.E-08 1.E-07 -- -- -- -- -- -- --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 1.4E+03 ug/kg 1.4E-02 1.4E-02 3.6E-08 3.1E-08 5.E-10 4.E-10 9.E-10 2.0E-02 2.0E-02 8.5E-08 7.1E-08 4.E-06 4.E-06 8.E-06
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 6.3E+03 ug/kg 2.0E+00 2.0E+00 2.3E-07 1.4E-07 5.E-07 3.E-07 7.E-07 2.0E-05 2.0E-05 5.3E-07 3.2E-07 3.E-02 2.E-02 4.E-02
RM 8.5 West Total PCB Congeners 2.4E+07 pg/g NA NA 8.7E-07 5.2E-07 NA NA -- NA NA 2.0E-06 1.2E-06 NA NA --
RM 8.5 West Total PCBs, Adjusted 2.3E+07 pg/g 2.0E+00 2.0E+00 8.4E-07 5.1E-07 2.E-06 1.E-06 3.E-06 2.0E-05 2.0E-05 2.0E-06 1.2E-06 1.E-01 6.E-02 2.E-01
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 1.8E+01 pg/g 1.3E+05 1.3E+05 1.4E-13 4.0E-13 2.E-08 5.E-08 7.E-08 1.0E-09 1.0E-09 3.3E-13 9.3E-13 3.E-04 9.E-04 1.E-03
RM 8.5 West Total PCB TEQ 1.6E+02 pg/g 1.3E+05 1.3E+05 5.9E-12 3.5E-12 8.E-07 5.E-07 1.E-06 1.0E-09 1.0E-09 1.4E-11 8.2E-12 1.E-02 8.E-03 2.E-02
RM 8.5 West Total TEQ -- pg/g -- -- -- -- 8.E-07 5.E-07 1.E-06 -- -- -- -- 1.E-02 9.E-03 2.E-02
RM 8.5 West Pesticides
RM 8.5 West Aldrin 3.2E+01 ug/kg 1.7E+01 1.7E+01 8.4E-10 7.1E-10 1.E-08 1.E-08 3.E-08 3.0E-05 3.0E-05 2.0E-09 1.6E-09 7.E-05 5.E-05 1.E-04
RM 8.5 West Dieldrin 3.9E+01 ug/kg 1.6E+01 1.6E+01 1.0E-09 8.4E-10 2.E-08 1.E-08 3.E-08 5.0E-05 5.0E-05 2.3E-09 2.0E-09 5.E-05 4.E-05 9.E-05
RM 8.5 West Total DDT 1.7E+01 ug/kg 3.4E-01 3.4E-01 1.3E-10 3.8E-10 5.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 3.1E-10 8.8E-10 6.E-07 2.E-06 2.E-06
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-06
RM 8.5 East Metals
RM 8.5 East Arsenic 9.0E+00 mg/kg 1.5E+00 1.5E+00 7.0E-08 2.0E-07 1.E-07 3.E-07 4.E-07 3.0E-04 3.0E-04 1.6E-07 4.6E-07 5.E-04 2.E-03 2.E-03
RM 8.5 East Lead 2.8E+01 mg/kg NL NL 0.0E+00 6.0E-07 NL NL -- NL NL 0.0E+00 1.4E-06 NL NL --
RM 8.5 East Mercury 1.8E-01 mg/kg -- -- 0.0E+00 4.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.4E-09 0.E+00 3.E-05 3.E-05
RM 8.5 East Thallium 9.0E+00 mg/kg -- -- 0.0E+00 2.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.6E-07 0.E+00 7.E-03 7.E-03
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 3.1E+01 ug/kg -- -- 7.9E-10 6.7E-10 -- -- -- 3.0E-04 3.0E-04 1.8E-09 1.6E-09 6.E-06 5.E-06 1.E-05
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene 9.7E+01 ug/kg 7.3E-01 7.3E-01 3.3E-09 2.1E-09 2.E-09 2.E-09 4.E-09 -- -- 7.6E-09 4.9E-09 -- -- --
RM 8.5 East Benzo(a)pyrene 1.0E+02 ug/kg 7.3E+00 7.3E+00 3.4E-09 2.2E-09 2.E-08 2.E-08 4.E-08 -- -- 7.9E-09 5.1E-09 -- -- --
RM 8.5 East Benzo(b)fluoranthene 1.4E+02 ug/kg 7.3E-01 7.3E-01 4.6E-09 3.0E-09 3.E-09 2.E-09 5.E-09 -- -- 1.1E-08 6.9E-09 -- -- --
RM 8.5 East Benzo(k)fluoranthene 9.8E+01 ug/kg 7.3E-02 7.3E-02 3.3E-09 2.1E-09 2.E-10 2.E-10 4.E-10 -- -- 7.7E-09 5.0E-09 -- -- --
RM 8.5 East Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 3.9E-10 2.5E-10 3.E-09 2.E-09 5.E-09 -- -- 9.1E-10 5.9E-10 -- -- --
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 East Indeno(1,2,3-cd)pyrene 8.0E+01 ug/kg 7.3E-01 7.3E-01 2.7E-09 1.7E-09 2.E-09 1.E-09 3.E-09 -- -- 6.3E-09 4.1E-09 -- -- --
RM 8.5 East Naphthalene 1.5E+02 ug/kg -- -- 5.0E-09 3.2E-09 -- -- -- 2.0E-02 2.0E-02 1.2E-08 7.5E-09 6.E-07 4.E-07 1.E-06
RM 8.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 2.E-08 6.E-08 -- -- -- -- -- -- --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 9.2E+02 ug/kg 1.4E-02 1.4E-02 2.4E-08 2.0E-08 3.E-10 3.E-10 6.E-10 2.0E-02 2.0E-02 5.6E-08 4.7E-08 3.E-06 2.E-06 5.E-06
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 7.2E+01 ug/kg 2.0E+00 2.0E+00 2.6E-09 1.6E-09 5.E-09 3.E-09 8.E-09 2.0E-05 2.0E-05 6.1E-09 3.7E-09 3.E-04 2.E-04 5.E-04
RM 8.5 East Total PCB Congeners 4.6E+04 pg/g NA NA 1.7E-09 1.0E-09 NA NA -- NA NA 3.9E-09 2.3E-09 NA NA --
RM 8.5 East Total PCBs, Adjusted 4.5E+04 pg/g 2.0E+00 2.0E+00 1.6E-09 9.7E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 3.8E-09 2.3E-09 2.E-04 1.E-04 3.E-04
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 9.4E-01 pg/g 1.3E+05 1.3E+05 7.3E-15 2.1E-14 1.E-09 3.E-09 4.E-09 1.0E-09 1.0E-09 1.7E-14 4.8E-14 2.E-05 5.E-05 6.E-05
RM 8.5 East Total PCB TEQ 5.9E-01 pg/g 1.3E+05 1.3E+05 2.1E-14 1.3E-14 3.E-09 2.E-09 4.E-09 1.0E-09 1.0E-09 5.0E-14 3.0E-14 5.E-05 3.E-05 8.E-05
RM 8.5 East Total TEQ -- pg/g -- -- -- -- 4.E-09 4.E-09 8.E-09 -- -- -- -- 7.E-05 8.E-05 1.E-04
RM 8.5 East Pesticides
RM 8.5 East Aldrin 4.1E-02 ug/kg 1.7E+01 1.7E+01 1.1E-12 9.0E-13 2.E-11 2.E-11 3.E-11 3.0E-05 3.0E-05 2.5E-12 2.1E-12 8.E-08 7.E-08 2.E-07
RM 8.5 East Dieldrin 4.4E-01 ug/kg 1.6E+01 1.6E+01 1.1E-11 9.6E-12 2.E-10 2.E-10 3.E-10 5.0E-05 5.0E-05 2.6E-11 2.2E-11 5.E-07 4.E-07 1.E-06
RM 8.5 East Total DDT 2.3E+00 ug/kg 3.4E-01 3.4E-01 1.8E-11 5.0E-11 6.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 4.2E-11 1.2E-10 8.E-08 2.E-07 3.E-07
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 9 West Metals
RM 9 West Arsenic 5.0E+00 mg/kg 1.5E+00 1.5E+00 3.9E-08 1.1E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 9.0E-08 2.5E-07 3.E-04 8.E-04 1.E-03
RM 9 West Lead 9.7E+01 mg/kg NL NL 0.0E+00 2.1E-06 NL NL -- NL NL 0.0E+00 4.9E-06 NL NL --
RM 9 West Mercury 2.3E-01 mg/kg -- -- 0.0E+00 5.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-08 0.E+00 4.E-05 4.E-05
RM 9 West Thallium 1.5E+01 mg/kg -- -- 0.0E+00 3.3E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.6E-07 0.E+00 1.E-02 1.E-02
RM 9 West Butyltins
RM 9 West Tributyltin ion 1.7E+01 ug/kg -- -- 4.3E-10 3.6E-10 -- -- -- 3.0E-04 3.0E-04 1.0E-09 8.5E-10 3.E-06 3.E-06 6.E-06
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene 3.2E+02 ug/kg 7.3E-01 7.3E-01 1.1E-08 6.9E-09 8.E-09 5.E-09 1.E-08 -- -- 2.5E-08 1.6E-08 -- -- --
RM 9 West Benzo(a)pyrene 1.9E+02 ug/kg 7.3E+00 7.3E+00 6.5E-09 4.2E-09 5.E-08 3.E-08 8.E-08 -- -- 1.5E-08 9.8E-09 -- -- --
RM 9 West Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.0E-08 6.6E-09 7.E-09 5.E-09 1.E-08 -- -- 2.4E-08 1.6E-08 -- -- --
RM 9 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 3.8E-09 2.5E-09 3.E-10 2.E-10 5.E-10 -- -- 9.0E-09 5.8E-09 -- -- --
RM 9 West Dibenzo(a,h)anthracene 4.8E+01 ug/kg 7.3E+00 7.3E+00 1.6E-09 1.0E-09 1.E-08 8.E-09 2.E-08 -- -- 3.7E-09 2.4E-09 -- -- --
RM 9 West Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 4.0E-09 2.6E-09 3.E-09 2.E-09 5.E-09 -- -- 9.4E-09 6.1E-09 -- -- --
RM 9 West Naphthalene 2.5E+01 ug/kg -- -- 8.4E-10 5.4E-10 -- -- -- 2.0E-02 2.0E-02 2.0E-09 1.3E-09 1.E-07 6.E-08 2.E-07
RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-08 5.E-08 1.E-07 -- -- -- -- -- -- --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 4.4E+02 ug/kg 1.4E-02 1.4E-02 1.2E-08 9.7E-09 2.E-10 1.E-10 3.E-10 2.0E-02 2.0E-02 2.7E-08 2.3E-08 1.E-06 1.E-06 2.E-06
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 1.3E+03 ug/kg 2.0E+00 2.0E+00 4.6E-08 2.8E-08 9.E-08 6.E-08 1.E-07 2.0E-05 2.0E-05 1.1E-07 6.5E-08 5.E-03 3.E-03 9.E-03
RM 9 West Total PCB Congeners 1.8E+06 pg/g NA NA 6.4E-08 3.8E-08 NA NA -- NA NA 1.5E-07 8.9E-08 NA NA --
RM 9 West Total PCBs, Adjusted 1.7E+06 pg/g 2.0E+00 2.0E+00 6.0E-08 3.6E-08 1.E-07 7.E-08 2.E-07 2.0E-05 2.0E-05 1.4E-07 8.5E-08 7.E-03 4.E-03 1.E-02
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 6.0E+00 pg/g 1.3E+05 1.3E+05 4.6E-14 1.3E-13 6.E-09 2.E-08 2.E-08 1.0E-09 1.0E-09 1.1E-13 3.0E-13 1.E-04 3.E-04 4.E-04
RM 9 West Total PCB TEQ 3.2E+01 pg/g 1.3E+05 1.3E+05 1.2E-12 7.0E-13 2.E-07 9.E-08 2.E-07 1.0E-09 1.0E-09 2.7E-12 1.6E-12 3.E-03 2.E-03 4.E-03
RM 9 West Total TEQ -- pg/g -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- 3.E-03 2.E-03 5.E-03
RM 9 West Pesticides
RM 9 West Aldrin 1.4E+00 ug/kg 1.7E+01 1.7E+01 3.7E-11 3.1E-11 6.E-10 5.E-10 1.E-09 3.0E-05 3.0E-05 8.6E-11 7.2E-11 3.E-06 2.E-06 5.E-06
RM 9 West Dieldrin 6.3E-01 ug/kg 1.6E+01 1.6E+01 1.6E-11 1.4E-11 3.E-10 2.E-10 5.E-10 5.0E-05 5.0E-05 3.8E-11 3.2E-11 8.E-07 6.E-07 1.E-06
RM 9 West Total DDT 9.9E+00 ug/kg 3.4E-01 3.4E-01 7.7E-11 2.2E-10 3.E-11 7.E-11 1.E-10 5.0E-04 5.0E-04 1.8E-10 5.0E-10 4.E-07 1.E-06 1.E-06
RM 9 West Conventionals
RM 9 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-07
RM 9 East Metals
RM 9 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 3.7E-08 1.0E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 8.7E-08 2.4E-07 3.E-04 8.E-04 1.E-03
RM 9 East Lead 3.5E+01 mg/kg NL NL 0.0E+00 7.6E-07 NL NL -- NL NL 0.0E+00 1.8E-06 NL NL --
RM 9 East Mercury 6.1E-02 mg/kg -- -- 0.0E+00 1.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.1E-09 0.E+00 1.E-05 1.E-05
RM 9 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 4.7E-10 3.0E-10 3.E-10 2.E-10 6.E-10 -- -- 1.1E-09 7.1E-10 -- -- --
RM 9 East Benzo(a)pyrene 1.7E+01 ug/kg 7.3E+00 7.3E+00 5.9E-10 3.8E-10 4.E-09 3.E-09 7.E-09 -- -- 1.4E-09 8.9E-10 -- -- --
RM 9 East Benzo(b)fluoranthene 2.4E+01 ug/kg 7.3E-01 7.3E-01 8.0E-10 5.2E-10 6.E-10 4.E-10 1.E-09 -- -- 1.9E-09 1.2E-09 -- -- --
RM 9 East Benzo(k)fluoranthene 1.1E+01 ug/kg 7.3E-02 7.3E-02 3.6E-10 2.3E-10 3.E-11 2.E-11 4.E-11 -- -- 8.3E-10 5.4E-10 -- -- --
RM 9 East Dibenzo(a,h)anthracene 2.9E+00 ug/kg 7.3E+00 7.3E+00 9.8E-11 6.3E-11 7.E-10 5.E-10 1.E-09 -- -- 2.3E-10 1.5E-10 -- -- --
RM 9 East Indeno(1,2,3-cd)pyrene 1.4E+01 ug/kg 7.3E-01 7.3E-01 4.8E-10 3.1E-10 4.E-10 2.E-10 6.E-10 -- -- 1.1E-09 7.3E-10 -- -- --
RM 9 East Naphthalene 8.9E+00 ug/kg -- -- 3.0E-10 1.9E-10 -- -- -- 2.0E-02 2.0E-02 7.0E-10 4.5E-10 3.E-08 2.E-08 6.E-08
RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-09 4.E-09 1.E-08 -- -- -- -- -- -- --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 1.5E+03 ug/kg 1.4E-02 1.4E-02 3.9E-08 3.3E-08 5.E-10 5.E-10 1.E-09 2.0E-02 2.0E-02 9.0E-08 7.6E-08 5.E-06 4.E-06 8.E-06
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 1.0E+02 ug/kg 2.0E+00 2.0E+00 3.6E-09 2.2E-09 7.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 8.5E-09 5.1E-09 4.E-04 3.E-04 7.E-04
RM 9 East Total PCB Congeners 1.1E+05 pg/g NA NA 3.9E-09 2.4E-09 NA NA -- NA NA 9.1E-09 5.5E-09 NA NA --
RM 9 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 3.8E-09 2.3E-09 8.E-09 5.E-09 1.E-08 2.0E-05 2.0E-05 8.9E-09 5.3E-09 4.E-04 3.E-04 7.E-04
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.3E+05 1.7E-15 4.7E-15 2.E-10 6.E-10 8.E-10 1.0E-09 1.0E-09 3.9E-15 1.1E-14 4.E-06 1.E-05 1.E-05
RM 9 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 2.3E-14 1.4E-14 3.E-09 2.E-09 5.E-09 1.0E-09 1.0E-09 5.3E-14 3.2E-14 5.E-05 3.E-05 9.E-05
RM 9 East Total TEQ -- pg/g -- -- -- -- 3.E-09 2.E-09 6.E-09 -- -- -- -- 6.E-05 4.E-05 1.E-04
RM 9 East Pesticides
RM 9 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 9 East Dieldrin 2.6E-01 ug/kg 1.6E+01 1.6E+01 6.8E-12 5.7E-12 1.E-10 9.E-11 2.E-10 5.0E-05 5.0E-05 1.6E-11 1.3E-11 3.E-07 3.E-07 6.E-07
RM 9 East Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 1.5E-11 4.2E-11 5.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 3.5E-11 9.9E-11 7.E-08 2.E-07 3.E-07
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9 East Conventionals
RM 9 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 9.5 West Metals
RM 9.5 West Arsenic 4.5E+00 mg/kg 1.5E+00 1.5E+00 3.5E-08 9.8E-08 5.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 8.2E-08 2.3E-07 3.E-04 8.E-04 1.E-03
RM 9.5 West Lead 3.7E+01 mg/kg NL NL 0.0E+00 8.0E-07 NL NL -- NL NL 0.0E+00 1.9E-06 NL NL --
RM 9.5 West Mercury 7.5E-02 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.8E-09 0.E+00 1.E-05 1.E-05
RM 9.5 West Thallium 1.0E-01 mg/kg -- -- 0.0E+00 2.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.1E-09 0.E+00 8.E-05 8.E-05
RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 1.0E+01 ug/kg -- -- 2.6E-10 2.2E-10 -- -- -- 3.0E-04 3.0E-04 6.0E-10 5.1E-10 2.E-06 2.E-06 4.E-06
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 8.6E-09 5.6E-09 6.E-09 4.E-09 1.E-08 -- -- 2.0E-08 1.3E-08 -- -- --
RM 9.5 West Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.2E-08 7.8E-09 9.E-08 6.E-08 1.E-07 -- -- 2.8E-08 1.8E-08 -- -- --
RM 9.5 West Benzo(b)fluoranthene 5.3E+02 ug/kg 7.3E-01 7.3E-01 1.8E-08 1.2E-08 1.E-08 8.E-09 2.E-08 -- -- 4.2E-08 2.7E-08 -- -- --
RM 9.5 West Benzo(k)fluoranthene 2.4E+02 ug/kg 7.3E-02 7.3E-02 8.0E-09 5.2E-09 6.E-10 4.E-10 1.E-09 -- -- 1.9E-08 1.2E-08 -- -- --
RM 9.5 West Dibenzo(a,h)anthracene 9.1E+01 ug/kg 7.3E+00 7.3E+00 3.1E-09 2.0E-09 2.E-08 1.E-08 4.E-08 -- -- 7.1E-09 4.6E-09 -- -- --
RM 9.5 West Indeno(1,2,3-cd)pyrene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.0E-08 6.5E-09 7.E-09 5.E-09 1.E-08 -- -- 2.4E-08 1.5E-08 -- -- --
RM 9.5 West Naphthalene 1.7E+02 ug/kg -- -- 5.6E-09 3.7E-09 -- -- -- 2.0E-02 2.0E-02 1.3E-08 8.5E-09 7.E-07 4.E-07 1.E-06
RM 9.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 9.E-08 2.E-07 -- -- -- -- -- -- --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 2.4E+03 ug/kg 1.4E-02 1.4E-02 6.1E-08 5.1E-08 9.E-10 7.E-10 2.E-09 2.0E-02 2.0E-02 1.4E-07 1.2E-07 7.E-06 6.E-06 1.E-05
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 3.0E+02 ug/kg 2.0E+00 2.0E+00 1.1E-08 6.6E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 2.5E-08 1.5E-08 1.E-03 8.E-04 2.E-03
RM 9.5 West Total PCB Congeners 5.0E+05 pg/g NA NA 1.8E-08 1.1E-08 NA NA -- NA NA 4.2E-08 2.5E-08 NA NA --
RM 9.5 West Total PCBs, Adjusted 4.9E+05 pg/g 2.0E+00 2.0E+00 1.8E-08 1.1E-08 4.E-08 2.E-08 6.E-08 2.0E-05 2.0E-05 4.1E-08 2.5E-08 2.E-03 1.E-03 3.E-03
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 1.3E-13 3.6E-13 2.E-08 5.E-08 6.E-08 1.0E-09 1.0E-09 3.0E-13 8.4E-13 3.E-04 8.E-04 1.E-03
RM 9.5 West Total PCB TEQ 4.8E+00 pg/g 1.3E+05 1.3E+05 1.7E-13 1.0E-13 2.E-08 1.E-08 4.E-08 1.0E-09 1.0E-09 4.0E-13 2.4E-13 4.E-04 2.E-04 6.E-04
RM 9.5 West Total TEQ -- pg/g -- -- -- -- 4.E-08 6.E-08 1.E-07 -- -- -- -- 7.E-04 1.E-03 2.E-03
RM 9.5 West Pesticides
RM 9.5 West Aldrin 2.8E+00 ug/kg 1.7E+01 1.7E+01 7.2E-11 6.1E-11 1.E-09 1.E-09 2.E-09 3.0E-05 3.0E-05 1.7E-10 1.4E-10 6.E-06 5.E-06 1.E-05
RM 9.5 West Dieldrin 4.9E+00 ug/kg 1.6E+01 1.6E+01 1.3E-10 1.1E-10 2.E-09 2.E-09 4.E-09 5.0E-05 5.0E-05 2.9E-10 2.5E-10 6.E-06 5.E-06 1.E-05
RM 9.5 West Total DDT 4.5E+00 ug/kg 3.4E-01 3.4E-01 3.5E-11 9.9E-11 1.E-11 3.E-11 5.E-11 5.0E-04 5.0E-04 8.2E-11 2.3E-10 2.E-07 5.E-07 6.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-07
RM 9.5 East Metals
RM 9.5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 2.8E-08 8.0E-08 4.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 6.6E-08 1.9E-07 2.E-04 6.E-04 8.E-04
RM 9.5 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 4.3E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 9.5 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 2.7E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.3E-09 0.E+00 2.E-05 2.E-05
RM 9.5 East Thallium 1.0E-01 mg/kg -- -- 0.0E+00 2.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.1E-09 0.E+00 8.E-05 8.E-05
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 3.6E+00 ug/kg -- -- 9.3E-11 7.9E-11 -- -- -- 3.0E-04 3.0E-04 2.2E-10 1.8E-10 7.E-07 6.E-07 1.E-06
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene 3.0E+01 ug/kg 7.3E-01 7.3E-01 1.0E-09 6.6E-10 7.E-10 5.E-10 1.E-09 -- -- 2.4E-09 1.5E-09 -- -- --
RM 9.5 East Benzo(a)pyrene 3.4E+01 ug/kg 7.3E+00 7.3E+00 1.2E-09 7.5E-10 8.E-09 5.E-09 1.E-08 -- -- 2.7E-09 1.7E-09 -- -- --
RM 9.5 East Benzo(b)fluoranthene 4.0E+01 ug/kg 7.3E-01 7.3E-01 1.3E-09 8.7E-10 1.E-09 6.E-10 2.E-09 -- -- 3.1E-09 2.0E-09 -- -- --
RM 9.5 East Benzo(k)fluoranthene 2.4E+01 ug/kg 7.3E-02 7.3E-02 8.1E-10 5.2E-10 6.E-11 4.E-11 1.E-10 -- -- 1.9E-09 1.2E-09 -- -- --
RM 9.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 3.1E-10 2.0E-10 2.E-09 1.E-09 4.E-09 -- -- 7.2E-10 4.7E-10 -- -- --
RM 9.5 East Indeno(1,2,3-cd)pyrene 2.7E+01 ug/kg 7.3E-01 7.3E-01 9.2E-10 6.0E-10 7.E-10 4.E-10 1.E-09 -- -- 2.1E-09 1.4E-09 -- -- --
RM 9.5 East Naphthalene 4.8E+00 ug/kg -- -- 1.6E-10 1.1E-10 -- -- -- 2.0E-02 2.0E-02 3.8E-10 2.5E-10 2.E-08 1.E-08 3.E-08
RM 9.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 9.E-09 2.E-08 -- -- -- -- -- -- --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 2.6E+02 ug/kg 1.4E-02 1.4E-02 6.7E-09 5.6E-09 9.E-11 8.E-11 2.E-10 2.0E-02 2.0E-02 1.6E-08 1.3E-08 8.E-07 7.E-07 1.E-06
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 5.6E+01 ug/kg 2.0E+00 2.0E+00 2.0E-09 1.2E-09 4.E-09 2.E-09 7.E-09 2.0E-05 2.0E-05 4.8E-09 2.9E-09 2.E-04 1.E-04 4.E-04
RM 9.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 4.6E-10 2.8E-10 NA NA -- NA NA 1.1E-09 6.5E-10 NA NA --
RM 9.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 4.4E-10 2.7E-10 9.E-10 5.E-10 1.E-09 2.0E-05 2.0E-05 1.0E-09 6.2E-10 5.E-05 3.E-05 8.E-05
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 8.9E-15 2.5E-14 1.E-09 3.E-09 4.E-09 1.0E-09 1.0E-09 2.1E-14 5.8E-14 2.E-05 6.E-05 8.E-05
RM 9.5 East Total PCB TEQ 3.3E-01 pg/g 1.3E+05 1.3E+05 1.2E-14 7.1E-15 2.E-09 9.E-10 2.E-09 1.0E-09 1.0E-09 2.8E-14 1.7E-14 3.E-05 2.E-05 4.E-05
RM 9.5 East Total TEQ -- pg/g -- -- -- -- 3.E-09 4.E-09 7.E-09 -- -- -- -- 5.E-05 7.E-05 1.E-04
RM 9.5 East Pesticides
RM 9.5 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 1.2E-11 1.0E-11 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 2.8E-11 2.4E-11 9.E-07 8.E-07 2.E-06
RM 9.5 East Dieldrin 4.3E-02 ug/kg 1.6E+01 1.6E+01 1.1E-12 9.4E-13 2.E-11 2.E-11 3.E-11 5.0E-05 5.0E-05 2.6E-12 2.2E-12 5.E-08 4.E-08 1.E-07
RM 9.5 East Total DDT 1.6E+00 ug/kg 3.4E-01 3.4E-01 1.2E-11 3.4E-11 4.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 2.8E-11 7.9E-11 6.E-08 2.E-07 2.E-07
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 10 West Metals
RM 10 West Arsenic 2.9E+01 mg/kg 1.5E+00 1.5E+00 2.2E-07 6.3E-07 3.E-07 9.E-07 1.E-06 3.0E-04 3.0E-04 5.2E-07 1.5E-06 2.E-03 5.E-03 7.E-03
RM 10 West Lead 1.3E+02 mg/kg NL NL 0.0E+00 2.8E-06 NL NL -- NL NL 0.0E+00 6.5E-06 NL NL --
RM 10 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 2.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.6E-09 0.E+00 2.E-05 2.E-05
RM 10 West Thallium 1.1E-01 mg/kg -- -- 0.0E+00 2.4E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.5E-09 0.E+00 8.E-05 8.E-05
RM 10 West Butyltins
RM 10 West Tributyltin ion 3.4E+00 ug/kg -- -- 8.8E-11 7.4E-11 -- -- -- 3.0E-04 3.0E-04 2.1E-10 1.7E-10 7.E-07 6.E-07 1.E-06
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene 3.2E+02 ug/kg 7.3E-01 7.3E-01 1.1E-08 7.0E-09 8.E-09 5.E-09 1.E-08 -- -- 2.5E-08 1.6E-08 -- -- --
RM 10 West Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 1.1E-08 7.4E-09 8.E-08 5.E-08 1.E-07 -- -- 2.7E-08 1.7E-08 -- -- --
RM 10 West Benzo(b)fluoranthene 4.3E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 9.4E-09 1.E-08 7.E-09 2.E-08 -- -- 3.4E-08 2.2E-08 -- -- --
RM 10 West Benzo(k)fluoranthene 1.8E+02 ug/kg 7.3E-02 7.3E-02 6.2E-09 4.0E-09 5.E-10 3.E-10 7.E-10 -- -- 1.4E-08 9.4E-09 -- -- --
RM 10 West Dibenzo(a,h)anthracene 7.5E+01 ug/kg 7.3E+00 7.3E+00 2.5E-09 1.6E-09 2.E-08 1.E-08 3.E-08 -- -- 5.9E-09 3.8E-09 -- -- --
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 West Indeno(1,2,3-cd)pyrene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.0E-08 6.6E-09 7.E-09 5.E-09 1.E-08 -- -- 2.4E-08 1.5E-08 -- -- --
RM 10 West Naphthalene 5.9E+01 ug/kg -- -- 2.0E-09 1.3E-09 -- -- -- 2.0E-02 2.0E-02 4.6E-09 3.0E-09 2.E-07 1.E-07 4.E-07
RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 8.E-08 2.E-07 -- -- -- -- -- -- --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 4.7E-09 4.0E-09 7.E-11 6.E-11 1.E-10 2.0E-02 2.0E-02 1.1E-08 9.3E-09 6.E-07 5.E-07 1.E-06
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 4.4E+02 ug/kg 2.0E+00 2.0E+00 1.6E-08 9.7E-09 3.E-08 2.E-08 5.E-08 2.0E-05 2.0E-05 3.7E-08 2.3E-08 2.E-03 1.E-03 3.E-03
RM 10 West Total PCB Congeners 3.4E+05 pg/g NA NA 1.2E-08 7.4E-09 NA NA -- NA NA 2.9E-08 1.7E-08 NA NA --
RM 10 West Total PCBs, Adjusted 3.3E+05 pg/g 2.0E+00 2.0E+00 1.2E-08 7.2E-09 2.E-08 1.E-08 4.E-08 2.0E-05 2.0E-05 2.8E-08 1.7E-08 1.E-03 8.E-04 2.E-03
RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 9.9E+00 pg/g 1.3E+05 1.3E+05 7.7E-14 2.2E-13 1.E-08 3.E-08 4.E-08 1.0E-09 1.0E-09 1.8E-13 5.0E-13 2.E-04 5.E-04 7.E-04
RM 10 West Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 1.1E-13 6.5E-14 1.E-08 8.E-09 2.E-08 1.0E-09 1.0E-09 2.5E-13 1.5E-13 3.E-04 2.E-04 4.E-04
RM 10 West Total TEQ -- pg/g -- -- -- -- 2.E-08 4.E-08 6.E-08 -- -- -- -- 4.E-04 7.E-04 1.E-03
RM 10 West Pesticides
RM 10 West Aldrin 5.0E-01 ug/kg 1.7E+01 1.7E+01 1.3E-11 1.1E-11 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 3.0E-11 2.6E-11 1.E-06 9.E-07 2.E-06
RM 10 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10 West Total DDT 6.7E+00 ug/kg 3.4E-01 3.4E-01 5.2E-11 1.5E-10 2.E-11 5.E-11 7.E-11 5.0E-04 5.0E-04 1.2E-10 3.4E-10 2.E-07 7.E-07 9.E-07
RM 10 West Conventionals
RM 10 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 10 East Metals
RM 10 East Arsenic 3.5E+00 mg/kg 1.5E+00 1.5E+00 2.7E-08 7.6E-08 4.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 6.4E-08 1.8E-07 2.E-04 6.E-04 8.E-04
RM 10 East Lead 2.1E+01 mg/kg NL NL 0.0E+00 4.6E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 10 East Mercury 9.0E-02 mg/kg -- -- 0.0E+00 2.0E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.6E-09 0.E+00 2.E-05 2.E-05
RM 10 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene 2.7E+02 ug/kg 7.3E-01 7.3E-01 9.2E-09 6.0E-09 7.E-09 4.E-09 1.E-08 -- -- 2.2E-08 1.4E-08 -- -- --
RM 10 East Benzo(a)pyrene 3.5E+02 ug/kg 7.3E+00 7.3E+00 1.2E-08 7.6E-09 9.E-08 6.E-08 1.E-07 -- -- 2.8E-08 1.8E-08 -- -- --
RM 10 East Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 1.4E-08 8.8E-09 1.E-08 6.E-09 2.E-08 -- -- 3.2E-08 2.1E-08 -- -- --
RM 10 East Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 3.5E-09 2.2E-09 3.E-10 2.E-10 4.E-10 -- -- 8.1E-09 5.2E-09 -- -- --
RM 10 East Dibenzo(a,h)anthracene 5.2E+01 ug/kg 7.3E+00 7.3E+00 1.8E-09 1.1E-09 1.E-08 8.E-09 2.E-08 -- -- 4.1E-09 2.6E-09 -- -- --
RM 10 East Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 9.3E-09 6.0E-09 7.E-09 4.E-09 1.E-08 -- -- 2.2E-08 1.4E-08 -- -- --
RM 10 East Naphthalene 2.2E+01 ug/kg -- -- 7.5E-10 4.9E-10 -- -- -- 2.0E-02 2.0E-02 1.8E-09 1.1E-09 9.E-08 6.E-08 1.E-07
RM 10 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 8.E-08 2.E-07 -- -- -- -- -- -- --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.9E+02 ug/kg 1.4E-02 1.4E-02 5.0E-09 4.2E-09 7.E-11 6.E-11 1.E-10 2.0E-02 2.0E-02 1.2E-08 9.7E-09 6.E-07 5.E-07 1.E-06
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 4.8E+01 ug/kg 2.0E+00 2.0E+00 1.7E-09 1.1E-09 3.E-09 2.E-09 6.E-09 2.0E-05 2.0E-05 4.1E-09 2.5E-09 2.E-04 1.E-04 3.E-04
RM 10 East Total PCB Congeners 3.8E+04 pg/g NA NA 1.4E-09 8.4E-10 NA NA -- NA NA 3.3E-09 2.0E-09 NA NA --
RM 10 East Total PCBs, Adjusted 3.7E+04 pg/g 2.0E+00 2.0E+00 1.3E-09 8.0E-10 3.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 3.1E-09 1.9E-09 2.E-04 9.E-05 2.E-04
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 1.3E+05 4.2E-15 1.2E-14 5.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 9.8E-15 2.8E-14 1.E-05 3.E-05 4.E-05
RM 10 East Total PCB TEQ 8.0E-01 pg/g 1.3E+05 1.3E+05 2.9E-14 1.8E-14 4.E-09 2.E-09 6.E-09 1.0E-09 1.0E-09 6.8E-14 4.1E-14 7.E-05 4.E-05 1.E-04
RM 10 East Total TEQ -- pg/g -- -- -- -- 4.E-09 4.E-09 8.E-09 -- -- -- -- 8.E-05 7.E-05 1.E-04
RM 10 East Pesticides
RM 10 East Aldrin 8.3E-02 ug/kg 1.7E+01 1.7E+01 2.2E-12 1.8E-12 4.E-11 3.E-11 7.E-11 3.0E-05 3.0E-05 5.0E-12 4.2E-12 2.E-07 1.E-07 3.E-07
RM 10 East Dieldrin 9.4E-02 ug/kg 1.6E+01 1.6E+01 2.4E-12 2.0E-12 4.E-11 3.E-11 7.E-11 5.0E-05 5.0E-05 5.7E-12 4.8E-12 1.E-07 1.E-07 2.E-07
RM 10 East Total DDT 7.7E-01 ug/kg 3.4E-01 3.4E-01 6.0E-12 1.7E-11 2.E-12 6.E-12 8.E-12 5.0E-04 5.0E-04 1.4E-11 3.9E-11 3.E-08 8.E-08 1.E-07
RM 10 East Conventionals
RM 10 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 10.5 West Metals
RM 10.5 West Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 3.6E-08 1.0E-07 5.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 8.5E-08 2.4E-07 3.E-04 8.E-04 1.E-03
RM 10.5 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 3.1E-07 NL NL -- NL NL 0.0E+00 7.2E-07 NL NL --
RM 10.5 West Mercury 7.7E-02 mg/kg -- -- 0.0E+00 1.7E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.9E-09 0.E+00 1.E-05 1.E-05
RM 10.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene 6.1E+01 ug/kg 7.3E-01 7.3E-01 2.0E-09 1.3E-09 1.E-09 1.E-09 2.E-09 -- -- 4.8E-09 3.1E-09 -- -- --
RM 10.5 West Benzo(a)pyrene 4.8E+01 ug/kg 7.3E+00 7.3E+00 1.6E-09 1.0E-09 1.E-08 8.E-09 2.E-08 -- -- 3.8E-09 2.4E-09 -- -- --
RM 10.5 West Benzo(b)fluoranthene 6.8E+01 ug/kg 7.3E-01 7.3E-01 2.3E-09 1.5E-09 2.E-09 1.E-09 3.E-09 -- -- 5.3E-09 3.4E-09 -- -- --
RM 10.5 West Benzo(k)fluoranthene 2.0E+01 ug/kg 7.3E-02 7.3E-02 6.8E-10 4.4E-10 5.E-11 3.E-11 8.E-11 -- -- 1.6E-09 1.0E-09 -- -- --
RM 10.5 West Dibenzo(a,h)anthracene 7.9E+00 ug/kg 7.3E+00 7.3E+00 2.7E-10 1.7E-10 2.E-09 1.E-09 3.E-09 -- -- 6.2E-10 4.0E-10 -- -- --
RM 10.5 West Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 7.3E-01 1.3E-09 8.2E-10 9.E-10 6.E-10 2.E-09 -- -- 2.9E-09 1.9E-09 -- -- --
RM 10.5 West Naphthalene 2.6E+02 ug/kg -- -- 8.8E-09 5.7E-09 -- -- -- 2.0E-02 2.0E-02 2.0E-08 1.3E-08 1.E-06 7.E-07 2.E-06
RM 10.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 1.E-08 3.E-08 -- -- -- -- -- -- --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 2.5E+02 ug/kg 1.4E-02 1.4E-02 6.3E-09 5.3E-09 9.E-11 7.E-11 2.E-10 2.0E-02 2.0E-02 1.5E-08 1.2E-08 7.E-07 6.E-07 1.E-06
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.9E+01 ug/kg 2.0E+00 2.0E+00 1.4E-09 8.5E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 3.3E-09 2.0E-09 2.E-04 1.E-04 3.E-04
RM 10.5 West Total PCB Congeners 3.1E+04 pg/g NA NA 1.1E-09 6.7E-10 NA NA -- NA NA 2.6E-09 1.6E-09 NA NA --
RM 10.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 1.1E-09 6.3E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.5E-09 1.5E-09 1.E-04 7.E-05 2.E-04
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 2.5E-14 1.5E-14 3.E-09 2.E-09 5.E-09 1.0E-09 1.0E-09 5.8E-14 3.5E-14 6.E-05 4.E-05 9.E-05
RM 10.5 West Total TEQ -- pg/g -- -- -- -- 3.E-09 2.E-09 5.E-09 -- -- -- -- 6.E-05 4.E-05 9.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 9.3E-01 ug/kg 1.7E+01 1.7E+01 2.4E-11 2.0E-11 4.E-10 3.E-10 8.E-10 3.0E-05 3.0E-05 5.6E-11 4.7E-11 2.E-06 2.E-06 3.E-06
RM 10.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 West Total DDT 2.7E+00 ug/kg 3.4E-01 3.4E-01 2.1E-11 5.8E-11 7.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 4.8E-11 1.3E-10 1.E-07 3.E-07 4.E-07

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 33 of 40



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 10.5 East Metals
RM 10.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 2.6E-08 7.3E-08 4.E-08 1.E-07 1.E-07 3.0E-04 3.0E-04 6.1E-08 1.7E-07 2.E-04 6.E-04 8.E-04
RM 10.5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 3.0E-07 NL NL -- NL NL 0.0E+00 6.9E-07 NL NL --
RM 10.5 East Mercury 7.4E-02 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.7E-09 0.E+00 1.E-05 1.E-05
RM 10.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene 1.0E+02 ug/kg 7.3E-01 7.3E-01 3.4E-09 2.2E-09 2.E-09 2.E-09 4.E-09 -- -- 8.0E-09 5.2E-09 -- -- --
RM 10.5 East Benzo(a)pyrene 7.1E+01 ug/kg 7.3E+00 7.3E+00 2.4E-09 1.5E-09 2.E-08 1.E-08 3.E-08 -- -- 5.6E-09 3.6E-09 -- -- --
RM 10.5 East Benzo(b)fluoranthene 1.1E+02 ug/kg 7.3E-01 7.3E-01 3.7E-09 2.4E-09 3.E-09 2.E-09 4.E-09 -- -- 8.7E-09 5.6E-09 -- -- --
RM 10.5 East Benzo(k)fluoranthene 7.2E+01 ug/kg 7.3E-02 7.3E-02 2.4E-09 1.6E-09 2.E-10 1.E-10 3.E-10 -- -- 5.6E-09 3.6E-09 -- -- --
RM 10.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 3.1E-10 2.0E-10 2.E-09 1.E-09 4.E-09 -- -- 7.2E-10 4.7E-10 -- -- --
RM 10.5 East Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 1.6E-09 1.0E-09 1.E-09 7.E-10 2.E-09 -- -- 3.7E-09 2.4E-09 -- -- --
RM 10.5 East Naphthalene 5.2E+00 ug/kg -- -- 1.8E-10 1.1E-10 -- -- -- 2.0E-02 2.0E-02 4.1E-10 2.6E-10 2.E-08 1.E-08 3.E-08
RM 10.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 2.E-08 4.E-08 -- -- -- -- -- -- --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 2.8E-09 2.4E-09 4.E-11 3.E-11 7.E-11 2.0E-02 2.0E-02 6.6E-09 5.6E-09 3.E-07 3.E-07 6.E-07
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 1.5E+02 ug/kg 2.0E+00 2.0E+00 5.6E-09 3.4E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 1.3E-08 7.9E-09 7.E-04 4.E-04 1.E-03
RM 10.5 East Total PCB Congeners 4.2E+04 pg/g NA NA 1.5E-09 9.2E-10 NA NA -- NA NA 3.6E-09 2.1E-09 NA NA --
RM 10.5 East Total PCBs, Adjusted 4.1E+04 pg/g 2.0E+00 2.0E+00 1.5E-09 9.0E-10 3.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 3.5E-09 2.1E-09 2.E-04 1.E-04 3.E-04
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 East Total PCB TEQ 3.9E-01 pg/g 1.3E+05 1.3E+05 1.4E-14 8.5E-15 2.E-09 1.E-09 3.E-09 1.0E-09 1.0E-09 3.3E-14 2.0E-14 3.E-05 2.E-05 5.E-05
RM 10.5 East Total TEQ -- pg/g -- -- -- -- 2.E-09 1.E-09 3.E-09 -- -- -- -- 3.E-05 2.E-05 5.E-05
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 10.5 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 East Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 9.4E-11 2.6E-10 3.E-11 9.E-11 1.E-10 5.0E-04 5.0E-04 2.2E-10 6.1E-10 4.E-07 1.E-06 2.E-06
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 11 West Metals
RM 11 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 2.8E-08 7.9E-08 4.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 6.6E-08 1.9E-07 2.E-04 6.E-04 8.E-04
RM 11 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 3.6E-07 NL NL -- NL NL 0.0E+00 8.3E-07 NL NL --
RM 11 West Mercury 6.9E-02 mg/kg -- -- 0.0E+00 1.5E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.5E-09 0.E+00 1.E-05 1.E-05
RM 11 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 West Butyltins
RM 11 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene 2.0E+02 ug/kg 7.3E-01 7.3E-01 6.7E-09 4.3E-09 5.E-09 3.E-09 8.E-09 -- -- 1.6E-08 1.0E-08 -- -- --
RM 11 West Benzo(a)pyrene 2.2E+02 ug/kg 7.3E+00 7.3E+00 7.3E-09 4.7E-09 5.E-08 3.E-08 9.E-08 -- -- 1.7E-08 1.1E-08 -- -- --
RM 11 West Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 3.4E-09 2.2E-09 2.E-09 2.E-09 4.E-09 -- -- 7.9E-09 5.1E-09 -- -- --
RM 11 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 3.5E-09 2.3E-09 3.E-10 2.E-10 4.E-10 -- -- 8.3E-09 5.3E-09 -- -- --
RM 11 West Dibenzo(a,h)anthracene 2.7E+01 ug/kg 7.3E+00 7.3E+00 9.0E-10 5.9E-10 7.E-09 4.E-09 1.E-08 -- -- 2.1E-09 1.4E-09 -- -- --
RM 11 West Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 3.9E-09 2.5E-09 3.E-09 2.E-09 5.E-09 -- -- 9.1E-09 5.9E-09 -- -- --
RM 11 West Naphthalene 3.2E+02 ug/kg -- -- 1.1E-08 7.0E-09 -- -- -- 2.0E-02 2.0E-02 2.5E-08 1.6E-08 1.E-06 8.E-07 2.E-06
RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-08 5.E-08 1.E-07 -- -- -- -- -- -- --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 1.0E+03 ug/kg 1.4E-02 1.4E-02 2.7E-08 2.3E-08 4.E-10 3.E-10 7.E-10 2.0E-02 2.0E-02 6.2E-08 5.3E-08 3.E-06 3.E-06 6.E-06
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 3.5E+01 ug/kg 2.0E+00 2.0E+00 1.3E-09 7.5E-10 3.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 2.9E-09 1.8E-09 1.E-04 9.E-05 2.E-04
RM 11 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 11 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 West Dieldrin 2.5E+00 ug/kg 1.6E+01 1.6E+01 6.5E-11 5.5E-11 1.E-09 9.E-10 2.E-09 5.0E-05 5.0E-05 1.5E-10 1.3E-10 3.E-06 3.E-06 6.E-06
RM 11 West Total DDT 2.1E+00 ug/kg 3.4E-01 3.4E-01 1.6E-11 4.6E-11 6.E-12 2.E-11 2.E-11 5.0E-04 5.0E-04 3.8E-11 1.1E-10 8.E-08 2.E-07 3.E-07
RM 11 West Conventionals
RM 11 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 11 East Metals
RM 11 East Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 2.5E-08 7.0E-08 4.E-08 1.E-07 1.E-07 3.0E-04 3.0E-04 5.8E-08 1.6E-07 2.E-04 5.E-04 7.E-04
RM 11 East Lead 1.4E+02 mg/kg NL NL 0.0E+00 3.1E-06 NL NL -- NL NL 0.0E+00 7.2E-06 NL NL --
RM 11 East Mercury 1.1E-01 mg/kg -- -- 0.0E+00 2.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.5E-09 0.E+00 2.E-05 2.E-05
RM 11 East Thallium 7.2E-02 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.6E-09 0.E+00 6.E-05 6.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 5.8E+00 ug/kg -- -- 1.5E-10 1.3E-10 -- -- -- 3.0E-04 3.0E-04 3.5E-10 3.0E-10 1.E-06 1.E-06 2.E-06
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene 1.6E+02 ug/kg 7.3E-01 7.3E-01 5.4E-09 3.5E-09 4.E-09 3.E-09 6.E-09 -- -- 1.2E-08 8.1E-09 -- -- --
RM 11 East Benzo(a)pyrene 1.2E+02 ug/kg 7.3E+00 7.3E+00 4.0E-09 2.6E-09 3.E-08 2.E-08 5.E-08 -- -- 9.4E-09 6.1E-09 -- -- --
RM 11 East Benzo(b)fluoranthene 2.5E+02 ug/kg 7.3E-01 7.3E-01 8.4E-09 5.4E-09 6.E-09 4.E-09 1.E-08 -- -- 2.0E-08 1.3E-08 -- -- --
RM 11 East Benzo(k)fluoranthene 9.4E+01 ug/kg 7.3E-02 7.3E-02 3.2E-09 2.0E-09 2.E-10 1.E-10 4.E-10 -- -- 7.4E-09 4.8E-09 -- -- --
RM 11 East Dibenzo(a,h)anthracene 2.0E+01 ug/kg 7.3E+00 7.3E+00 6.7E-10 4.4E-10 5.E-09 3.E-09 8.E-09 -- -- 1.6E-09 1.0E-09 -- -- --
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 East Indeno(1,2,3-cd)pyrene 5.3E+01 ug/kg 7.3E-01 7.3E-01 1.8E-09 1.2E-09 1.E-09 8.E-10 2.E-09 -- -- 4.2E-09 2.7E-09 -- -- --
RM 11 East Naphthalene 3.0E+01 ug/kg -- -- 1.0E-09 6.5E-10 -- -- -- 2.0E-02 2.0E-02 2.4E-09 1.5E-09 1.E-07 8.E-08 2.E-07
RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 3.E-08 8.E-08 -- -- -- -- -- -- --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 3.6E-09 3.1E-09 5.E-11 4.E-11 9.E-11 2.0E-02 2.0E-02 8.5E-09 7.1E-09 4.E-07 4.E-07 8.E-07
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 3.8E+03 ug/kg 2.0E+00 2.0E+00 1.4E-07 8.4E-08 3.E-07 2.E-07 4.E-07 2.0E-05 2.0E-05 3.3E-07 2.0E-07 2.E-02 1.E-02 3.E-02
RM 11 East Total PCB Congeners 6.6E+06 pg/g NA NA 2.4E-07 1.4E-07 NA NA -- NA NA 5.6E-07 3.4E-07 NA NA --
RM 11 East Total PCBs, Adjusted 6.5E+06 pg/g 2.0E+00 2.0E+00 2.4E-07 1.4E-07 5.E-07 3.E-07 8.E-07 2.0E-05 2.0E-05 5.5E-07 3.3E-07 3.E-02 2.E-02 4.E-02
RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 2.3E-14 6.6E-14 3.E-09 9.E-09 1.E-08 1.0E-09 1.0E-09 5.5E-14 1.5E-13 5.E-05 2.E-04 2.E-04
RM 11 East Total PCB TEQ 3.1E+01 pg/g 1.3E+05 1.3E+05 1.1E-12 6.8E-13 1.E-07 9.E-08 2.E-07 1.0E-09 1.0E-09 2.6E-12 1.6E-12 3.E-03 2.E-03 4.E-03
RM 11 East Total TEQ -- pg/g -- -- -- -- 1.E-07 1.E-07 2.E-07 -- -- -- -- 3.E-03 2.E-03 4.E-03
RM 11 East Pesticides
RM 11 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 11 East Total DDT 3.8E+02 ug/kg 3.4E-01 3.4E-01 3.0E-09 8.3E-09 1.E-09 3.E-09 4.E-09 5.0E-04 5.0E-04 6.9E-09 1.9E-08 1.E-05 4.E-05 5.E-05
RM 11 East Conventionals
RM 11 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-07
RM 11.5 West Metals
RM 11.5 West Arsenic 3.5E+00 mg/kg 1.5E+00 1.5E+00 2.7E-08 7.7E-08 4.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 6.4E-08 1.8E-07 2.E-04 6.E-04 8.E-04
RM 11.5 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 2.7E-07 NL NL -- NL NL 0.0E+00 6.3E-07 NL NL --
RM 11.5 West Mercury 3.1E-02 mg/kg -- -- 0.0E+00 6.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-09 0.E+00 5.E-06 5.E-06
RM 11.5 West Thallium 6.1E-02 mg/kg -- -- 0.0E+00 1.3E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.1E-09 0.E+00 5.E-05 5.E-05
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene 1.6E+01 ug/kg 7.3E-01 7.3E-01 5.4E-10 3.5E-10 4.E-10 3.E-10 6.E-10 -- -- 1.3E-09 8.1E-10 -- -- --
RM 11.5 West Benzo(a)pyrene 1.8E+01 ug/kg 7.3E+00 7.3E+00 6.1E-10 3.9E-10 4.E-09 3.E-09 7.E-09 -- -- 1.4E-09 9.2E-10 -- -- --
RM 11.5 West Benzo(b)fluoranthene 1.7E+01 ug/kg 7.3E-01 7.3E-01 5.7E-10 3.7E-10 4.E-10 3.E-10 7.E-10 -- -- 1.3E-09 8.6E-10 -- -- --
RM 11.5 West Benzo(k)fluoranthene 1.4E+01 ug/kg 7.3E-02 7.3E-02 4.7E-10 3.1E-10 3.E-11 2.E-11 6.E-11 -- -- 1.1E-09 7.1E-10 -- -- --
RM 11.5 West Dibenzo(a,h)anthracene 2.9E+00 ug/kg 7.3E+00 7.3E+00 9.8E-11 6.3E-11 7.E-10 5.E-10 1.E-09 -- -- 2.3E-10 1.5E-10 -- -- --
RM 11.5 West Indeno(1,2,3-cd)pyrene 1.4E+01 ug/kg 7.3E-01 7.3E-01 4.7E-10 3.1E-10 3.E-10 2.E-10 6.E-10 -- -- 1.1E-09 7.1E-10 -- -- --
RM 11.5 West Naphthalene 6.4E+00 ug/kg -- -- 2.2E-10 1.4E-10 -- -- -- 2.0E-02 2.0E-02 5.0E-10 3.3E-10 3.E-08 2.E-08 4.E-08
RM 11.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-09 4.E-09 1.E-08 -- -- -- -- -- -- --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 5.2E+02 ug/kg 1.4E-02 1.4E-02 1.3E-08 1.1E-08 2.E-10 2.E-10 3.E-10 2.0E-02 2.0E-02 3.1E-08 2.6E-08 2.E-06 1.E-06 3.E-06
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 2.4E+01 ug/kg 2.0E+00 2.0E+00 8.6E-10 5.2E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.0E-09 1.2E-09 1.E-04 6.E-05 2.E-04
RM 11.5 West Total PCB Congeners 6.3E+04 pg/g NA NA 2.3E-09 1.4E-09 NA NA -- NA NA 5.3E-09 3.2E-09 NA NA --
RM 11.5 West Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 2.2E-09 1.3E-09 4.E-09 3.E-09 7.E-09 2.0E-05 2.0E-05 5.2E-09 3.1E-09 3.E-04 2.E-04 4.E-04
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.8E-01 pg/g 1.3E+05 1.3E+05 1.4E-15 3.9E-15 2.E-10 5.E-10 7.E-10 1.0E-09 1.0E-09 3.2E-15 9.0E-15 3.E-06 9.E-06 1.E-05
RM 11.5 West Total PCB TEQ 2.9E-01 pg/g 1.3E+05 1.3E+05 1.1E-14 6.4E-15 1.E-09 8.E-10 2.E-09 1.0E-09 1.0E-09 2.5E-14 1.5E-14 2.E-05 1.E-05 4.E-05
RM 11.5 West Total TEQ -- pg/g -- -- -- -- 2.E-09 1.E-09 3.E-09 -- -- -- -- 3.E-05 2.E-05 5.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11.5 West Dieldrin 9.0E-02 ug/kg 1.6E+01 1.6E+01 2.3E-12 2.0E-12 4.E-11 3.E-11 7.E-11 5.0E-05 5.0E-05 5.4E-12 4.6E-12 1.E-07 9.E-08 2.E-07
RM 11.5 West Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 1.5E-11 4.2E-11 5.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 3.5E-11 9.8E-11 7.E-08 2.E-07 3.E-07
RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 12 West Metals
RM 12 West Arsenic 3.9E+00 mg/kg 1.5E+00 1.5E+00 3.0E-08 8.4E-08 4.E-08 1.E-07 2.E-07 3.0E-04 3.0E-04 7.0E-08 2.0E-07 2.E-04 7.E-04 9.E-04
RM 12 West Lead 5.5E+01 mg/kg NL NL 0.0E+00 1.2E-06 NL NL -- NL NL 0.0E+00 2.8E-06 NL NL --
RM 12 West Mercury 7.4E-01 mg/kg -- -- 0.0E+00 1.6E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.7E-08 0.E+00 1.E-04 1.E-04
RM 12 West Thallium 7.8E-02 mg/kg -- -- 0.0E+00 1.7E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.0E-09 0.E+00 6.E-05 6.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene 1.2E+03 ug/kg 7.3E-01 7.3E-01 3.9E-08 2.5E-08 3.E-08 2.E-08 5.E-08 -- -- 9.1E-08 5.9E-08 -- -- --
RM 12 West Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 6.4E-08 4.1E-08 5.E-07 3.E-07 8.E-07 -- -- 1.5E-07 9.7E-08 -- -- --
RM 12 West Benzo(b)fluoranthene 1.6E+03 ug/kg 7.3E-01 7.3E-01 5.5E-08 3.6E-08 4.E-08 3.E-08 7.E-08 -- -- 1.3E-07 8.3E-08 -- -- --
RM 12 West Benzo(k)fluoranthene 5.9E+02 ug/kg 7.3E-02 7.3E-02 2.0E-08 1.3E-08 1.E-09 9.E-10 2.E-09 -- -- 4.7E-08 3.0E-08 -- -- --
RM 12 West Dibenzo(a,h)anthracene 1.5E+02 ug/kg 7.3E+00 7.3E+00 4.9E-09 3.2E-09 4.E-08 2.E-08 6.E-08 -- -- 1.2E-08 7.4E-09 -- -- --
RM 12 West Indeno(1,2,3-cd)pyrene 7.6E+02 ug/kg 7.3E-01 7.3E-01 2.6E-08 1.7E-08 2.E-08 1.E-08 3.E-08 -- -- 6.0E-08 3.9E-08 -- -- --
RM 12 West Naphthalene 1.5E+02 ug/kg -- -- 5.0E-09 3.2E-09 -- -- -- 2.0E-02 2.0E-02 1.2E-08 7.5E-09 6.E-07 4.E-07 1.E-06
RM 12 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-07 4.E-07 1.E-06 -- -- -- -- -- -- --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 1.9E+02 ug/kg 1.4E-02 1.4E-02 4.9E-09 4.1E-09 7.E-11 6.E-11 1.E-10 2.0E-02 2.0E-02 1.1E-08 9.7E-09 6.E-07 5.E-07 1.E-06
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 1.2E+02 ug/kg 2.0E+00 2.0E+00 4.4E-09 2.6E-09 9.E-09 5.E-09 1.E-08 2.0E-05 2.0E-05 1.0E-08 6.2E-09 5.E-04 3.E-04 8.E-04
RM 12 West Total PCB Congeners 7.4E+03 pg/g NA NA 2.7E-10 1.6E-10 NA NA -- NA NA 6.2E-10 3.8E-10 NA NA --
RM 12 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 2.5E-10 1.5E-10 5.E-10 3.E-10 8.E-10 2.0E-05 2.0E-05 5.8E-10 3.5E-10 3.E-05 2.E-05 5.E-05
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.7E-01 pg/g 1.3E+05 1.3E+05 1.3E-15 3.6E-15 2.E-10 5.E-10 6.E-10 1.0E-09 1.0E-09 3.0E-15 8.5E-15 3.E-06 8.E-06 1.E-05
RM 12 West Total PCB TEQ 4.5E-01 pg/g 1.3E+05 1.3E+05 1.6E-14 9.9E-15 2.E-09 1.E-09 3.E-09 1.0E-09 1.0E-09 3.8E-14 2.3E-14 4.E-05 2.E-05 6.E-05
RM 12 West Total TEQ -- pg/g -- -- -- -- 2.E-09 2.E-09 4.E-09 -- -- -- -- 4.E-05 3.E-05 7.E-05
RM 12 West Pesticides
RM 12 West Aldrin 7.0E-01 ug/kg 1.7E+01 1.7E+01 1.8E-11 1.5E-11 3.E-10 3.E-10 6.E-10 3.0E-05 3.0E-05 4.2E-11 3.6E-11 1.E-06 1.E-06 3.E-06
RM 12 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 West Total DDT 9.5E+00 ug/kg 3.4E-01 3.4E-01 7.4E-11 2.1E-10 3.E-11 7.E-11 1.E-10 5.0E-04 5.0E-04 1.7E-10 4.8E-10 3.E-07 1.E-06 1.E-06
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 12 West Conventionals
RM 12 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 12 East Metals
RM 12 East Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 2.0E-08 5.7E-08 3.E-08 9.E-08 1.E-07 3.0E-04 3.0E-04 4.8E-08 1.3E-07 2.E-04 4.E-04 6.E-04
RM 12 East Lead 9.0E+01 mg/kg NL NL 0.0E+00 2.0E-06 NL NL -- NL NL 0.0E+00 4.6E-06 NL NL --
RM 12 East Mercury 6.5E-02 mg/kg -- -- 0.0E+00 1.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.3E-09 0.E+00 1.E-05 1.E-05
RM 12 East Thallium 8.1E-02 mg/kg -- -- 0.0E+00 1.8E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.1E-09 0.E+00 6.E-05 6.E-05
RM 12 East Butyltins
RM 12 East Tributyltin ion 4.8E+00 ug/kg -- -- 1.2E-10 1.0E-10 -- -- -- 3.0E-04 3.0E-04 2.9E-10 2.4E-10 1.E-06 8.E-07 2.E-06
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 6.1E-10 3.9E-10 4.E-10 3.E-10 7.E-10 -- -- 1.4E-09 9.2E-10 -- -- --
RM 12 East Benzo(a)pyrene 1.9E+01 ug/kg 7.3E+00 7.3E+00 6.4E-10 4.1E-10 5.E-09 3.E-09 8.E-09 -- -- 1.5E-09 9.7E-10 -- -- --
RM 12 East Benzo(b)fluoranthene 2.7E+01 ug/kg 7.3E-01 7.3E-01 9.1E-10 5.9E-10 7.E-10 4.E-10 1.E-09 -- -- 2.1E-09 1.4E-09 -- -- --
RM 12 East Benzo(k)fluoranthene 8.4E+00 ug/kg 7.3E-02 7.3E-02 2.8E-10 1.8E-10 2.E-11 1.E-11 3.E-11 -- -- 6.6E-10 4.3E-10 -- -- --
RM 12 East Dibenzo(a,h)anthracene 4.5E+00 ug/kg 7.3E+00 7.3E+00 1.5E-10 9.8E-11 1.E-09 7.E-10 2.E-09 -- -- 3.5E-10 2.3E-10 -- -- --
RM 12 East Indeno(1,2,3-cd)pyrene 1.7E+01 ug/kg 7.3E-01 7.3E-01 5.7E-10 3.7E-10 4.E-10 3.E-10 7.E-10 -- -- 1.3E-09 8.6E-10 -- -- --
RM 12 East Naphthalene 4.2E+01 ug/kg -- -- 1.4E-09 9.2E-10 -- -- -- 2.0E-02 2.0E-02 3.3E-09 2.1E-09 2.E-07 1.E-07 3.E-07
RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-09 5.E-09 1.E-08 -- -- -- -- -- -- --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 1.8E+04 ug/kg 1.4E-02 1.4E-02 4.7E-07 3.9E-07 7.E-09 5.E-09 1.E-08 2.0E-02 2.0E-02 1.1E-06 9.2E-07 5.E-05 5.E-05 1.E-04
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 6.6E-09 3.9E-09 1.E-08 8.E-09 2.E-08 2.0E-05 2.0E-05 1.5E-08 9.2E-09 8.E-04 5.E-04 1.E-03
RM 12 East Total PCB Congeners 9.1E+05 pg/g NA NA 3.3E-08 2.0E-08 NA NA -- NA NA 7.7E-08 4.6E-08 NA NA --
RM 12 East Total PCBs, Adjusted 9.0E+05 pg/g 2.0E+00 2.0E+00 3.3E-08 2.0E-08 7.E-08 4.E-08 1.E-07 2.0E-05 2.0E-05 7.6E-08 4.6E-08 4.E-03 2.E-03 6.E-03
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 1.4E-14 3.8E-14 2.E-09 5.E-09 7.E-09 1.0E-09 1.0E-09 3.2E-14 8.9E-14 3.E-05 9.E-05 1.E-04
RM 12 East Total PCB TEQ 4.6E+00 pg/g 1.3E+05 1.3E+05 1.7E-13 9.9E-14 2.E-08 1.E-08 3.E-08 1.0E-09 1.0E-09 3.9E-13 2.3E-13 4.E-04 2.E-04 6.E-04
RM 12 East Total TEQ -- pg/g -- -- -- -- 2.E-08 2.E-08 4.E-08 -- -- -- -- 4.E-04 3.E-04 7.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 12 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 East Total DDT 9.4E+00 ug/kg 3.4E-01 3.4E-01 7.3E-11 2.0E-10 2.E-11 7.E-11 9.E-11 5.0E-04 5.0E-04 1.7E-10 4.8E-10 3.E-07 1.E-06 1.E-06
RM 12 East Conventionals
RM 12 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07

Study Area Wided Metals
Study Area Wided Arsenic 5.0E+00 mg/kg 1.5E+00 1.5E+00 3.9E-08 1.1E-07 6.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 9.1E-08 2.6E-07 3.E-04 9.E-04 1.E-03
Study Area Wided Lead 8.1E+01 mg/kg NL NL 0.0E+00 1.8E-06 NL NL -- NL NL 0.0E+00 4.1E-06 NL NL --
Study Area Wided Mercury 3.0E-01 mg/kg -- -- 0.0E+00 6.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-08 0.E+00 5.E-05 5.E-05
Study Area Wided Thallium 9.2E+00 mg/kg -- -- 0.0E+00 2.0E-07 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.7E-07 0.E+00 7.E-03 7.E-03
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

Study Area Wided Butyltins
Study Area Wided Tributyltin ion 1.8E+03 ug/kg -- -- 4.8E-08 4.0E-08 -- -- -- 3.0E-04 3.0E-04 1.1E-07 9.4E-08 4.E-04 3.E-04 7.E-04
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene 2.6E+03 ug/kg 7.3E-01 7.3E-01 8.7E-08 5.6E-08 6.E-08 4.E-08 1.E-07 -- -- 2.0E-07 1.3E-07 -- -- --
Study Area Wided Benzo(a)pyrene 3.1E+03 ug/kg 7.3E+00 7.3E+00 1.1E-07 6.8E-08 8.E-07 5.E-07 1.E-06 -- -- 2.5E-07 1.6E-07 -- -- --
Study Area Wided Benzo(b)fluoranthene 2.5E+03 ug/kg 7.3E-01 7.3E-01 8.3E-08 5.4E-08 6.E-08 4.E-08 1.E-07 -- -- 1.9E-07 1.3E-07 -- -- --
Study Area Wided Benzo(k)fluoranthene 1.7E+03 ug/kg 7.3E-02 7.3E-02 5.7E-08 3.7E-08 4.E-09 3.E-09 7.E-09 -- -- 1.3E-07 8.5E-08 -- -- --
Study Area Wided Dibenzo(a,h)anthracene 3.2E+02 ug/kg 7.3E+00 7.3E+00 1.1E-08 7.0E-09 8.E-08 5.E-08 1.E-07 -- -- 2.5E-08 1.6E-08 -- -- --
Study Area Wided Indeno(1,2,3-cd)pyrene 2.2E+03 ug/kg 7.3E-01 7.3E-01 7.4E-08 4.8E-08 5.E-08 3.E-08 9.E-08 -- -- 1.7E-07 1.1E-07 -- -- --
Study Area Wided Naphthalene 1.2E+03 ug/kg -- -- 3.9E-08 2.6E-08 -- -- -- 2.0E-02 2.0E-02 9.2E-08 6.0E-08 5.E-06 3.E-06 8.E-06
Study Area Wided Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 7.E-07 2.E-06 -- -- -- -- -- -- --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 2.9E+03 ug/kg 1.4E-02 1.4E-02 7.5E-08 6.3E-08 1.E-09 9.E-10 2.E-09 2.0E-02 2.0E-02 1.7E-07 1.5E-07 9.E-06 7.E-06 2.E-05
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 3.6E+02 ug/kg 2.0E+00 2.0E+00 1.3E-08 7.8E-09 3.E-08 2.E-08 4.E-08 2.0E-05 2.0E-05 3.0E-08 1.8E-08 2.E-03 9.E-04 2.E-03
Study Area Wided Total PCB Congeners 1.4E+06 pg/g NA NA 5.2E-08 3.1E-08 NA NA -- NA NA 1.2E-07 7.3E-08 NA NA --
Study Area Wided Total PCBs, Adjusted 1.4E+06 pg/g 2.0E+00 2.0E+00 5.0E-08 3.0E-08 1.E-07 6.E-08 2.E-07 2.0E-05 2.0E-05 1.2E-07 7.0E-08 6.E-03 4.E-03 9.E-03
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 4.9E+02 pg/g 1.3E+05 1.3E+05 3.8E-12 1.1E-11 5.E-07 1.E-06 2.E-06 1.0E-09 1.0E-09 8.9E-12 2.5E-11 9.E-03 2.E-02 3.E-02
Study Area Wided Total PCB TEQ 1.4E+01 pg/g 1.3E+05 1.3E+05 5.0E-13 3.0E-13 6.E-08 4.E-08 1.E-07 1.0E-09 1.0E-09 1.2E-12 7.0E-13 1.E-03 7.E-04 2.E-03
Study Area Wided Total TEQ -- pg/g -- -- -- -- 6.E-07 1.E-06 2.E-06 -- -- -- -- 1.E-02 3.E-02 4.E-02
Study Area Wided Pesticides
Study Area Wided Aldrin 5.8E+00 ug/kg 1.7E+01 1.7E+01 1.5E-10 1.3E-10 3.E-09 2.E-09 5.E-09 3.0E-05 3.0E-05 3.5E-10 3.0E-10 1.E-05 1.E-05 2.E-05
Study Area Wided Dieldrin 2.8E+00 ug/kg 1.6E+01 1.6E+01 7.2E-11 6.1E-11 1.E-09 1.E-09 2.E-09 5.0E-05 5.0E-05 1.7E-10 1.4E-10 3.E-06 3.E-06 6.E-06
Study Area Wided Total DDT 3.0E+02 ug/kg 3.4E-01 3.4E-01 2.4E-09 6.6E-09 8.E-10 2.E-09 3.E-09 5.0E-04 5.0E-04 5.5E-09 1.5E-08 1.E-05 3.E-05 4.E-05
Study Area Wided Conventionals
Study Area Wided Perchlorate 2.7E+05 ug/kg -- -- 0.0E+00 6.0E-06 -- -- -- 7.0E-04 7.0E-04 0.0E+00 1.4E-05 0.E+00 2.E-02 2.E-02
Exposure Point Total 4.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

c Cumulative risk sums calculated using PCB Aroclor data.
d Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable. NL = Not listed.
CDI = Chronic Daily Intake. PAH = Polynuclear Aromatic Hydrocarbons.
EPC = Exposure Point Concentration. PCB = Polychlorinated Biphenyls.
HQ = Hazard Quotient. pg/g = Picograms per gram.
LADI = Lifetime Average Daily Intake. RfD = Reference dose.
mg/kg = Milligrams per kilogram. RM = River mile.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. RME = 95% UCL/Maximum Exposure.
ND = Not Detected in given exposure area. TEQ = Toxic equivalents.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, 
Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-42.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

ug/kg = Micrograms per kilogram.
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

RM 1 West Metals
RM 1 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 5.7E-10 3.4E-09 9.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.5E-09 2.7E-08 1.E-05 9.E-05 1.E-04
RM 1 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.1E-08 NL NL -- NL NL 0.0E+00 8.6E-08 NL NL --
RM 1 West Mercury 6.1E-02 mg/kg -- -- 0.0E+00 5.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.9E-10 0.E+00 1.E-06 1.E-06
RM 1 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.3E-10 0.E+00 1.E-05 1.E-05
RM 1 West Butyltins
RM 1 West Tributyltin ion 8.4E-01 ug/kg -- -- 3.8E-13 6.9E-13 -- -- -- 3.0E-04 3.0E-04 3.0E-12 5.3E-12 1.E-08 2.E-08 3.E-08
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene 5.0E+01 ug/kg 7.3E-01 7.3E-01 2.9E-11 4.1E-11 2.E-11 3.E-11 5.E-11 -- -- 2.3E-10 3.2E-10 -- -- --
RM 1 West Benzo(a)pyrene 7.4E+01 ug/kg 7.3E+00 7.3E+00 4.4E-11 6.1E-11 3.E-10 4.E-10 8.E-10 -- -- 3.4E-10 4.7E-10 -- -- --
RM 1 West Benzo(b)fluoranthene 7.4E+01 ug/kg 7.3E-01 7.3E-01 4.3E-11 6.0E-11 3.E-11 4.E-11 8.E-11 -- -- 3.4E-10 4.7E-10 -- -- --
RM 1 West Benzo(k)fluoranthene 3.0E+01 ug/kg 7.3E-02 7.3E-02 1.8E-11 2.5E-11 1.E-12 2.E-12 3.E-12 -- -- 1.4E-10 1.9E-10 -- -- --
RM 1 West Dibenzo(a,h)anthracene 9.4E+00 ug/kg 7.3E+00 7.3E+00 5.6E-12 7.7E-12 4.E-11 6.E-11 1.E-10 -- -- 4.3E-11 6.0E-11 -- -- --
RM 1 West Indeno(1,2,3-cd)pyrene 5.8E+01 ug/kg 7.3E-01 7.3E-01 3.4E-11 4.7E-11 2.E-11 3.E-11 6.E-11 -- -- 2.6E-10 3.7E-10 -- -- --
RM 1 West Naphthalene 1.3E+01 ug/kg -- -- 7.8E-12 1.1E-11 -- -- -- 2.0E-02 2.0E-02 6.0E-11 8.4E-11 3.E-09 4.E-09 7.E-09
RM 1 West Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 4.E-10 6.E-10 1.E-09 -- -- -- -- -- -- --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 1.9E+01 ug/kg 1.4E-02 1.4E-02 8.4E-12 1.5E-11 1.E-13 2.E-13 3.E-13 2.0E-02 2.0E-02 6.5E-11 1.2E-10 3.E-09 6.E-09 9.E-09
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 7.2E-12 9.3E-12 1.E-11 2.E-11 3.E-11 2.0E-05 2.0E-05 5.6E-11 7.2E-11 3.E-06 4.E-06 6.E-06
RM 1 West Total PCB Congeners 7.1E+03 pg/g NA NA 4.5E-12 5.8E-12 NA NA -- NA NA 3.5E-11 4.5E-11 NA NA --
RM 1 West Total PCBs, Adjusted 6.6E+03 pg/g 2.0E+00 2.0E+00 4.2E-12 5.4E-12 8.E-12 1.E-11 2.E-11 2.0E-05 2.0E-05 3.3E-11 4.2E-11 2.E-06 2.E-06 4.E-06
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 7.6E-01 pg/g 1.3E+05 1.3E+05 1.0E-16 6.2E-16 1.E-11 8.E-11 9.E-11 1.0E-09 1.0E-09 8.0E-16 4.8E-15 8.E-07 5.E-06 6.E-06
RM 1 West Total PCB TEQ 3.2E-01 pg/g 1.3E+05 1.3E+05 2.0E-16 2.6E-16 3.E-11 3.E-11 6.E-11 1.0E-09 1.0E-09 1.6E-15 2.0E-15 2.E-06 2.E-06 4.E-06
RM 1 West Total TEQ -- pg/g -- -- -- -- 4.E-11 1.E-10 2.E-10 -- -- -- -- 2.E-06 7.E-06 9.E-06
RM 1 West Pesticides
RM 1 West Aldrin 1.7E-01 ug/kg 1.7E+01 1.7E+01 7.8E-14 1.4E-13 1.E-12 2.E-12 4.E-12 3.0E-05 3.0E-05 6.0E-13 1.1E-12 2.E-08 4.E-08 6.E-08
RM 1 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 West Total DDT 2.5E+00 ug/kg 3.4E-01 3.4E-01 3.4E-13 2.0E-12 1.E-13 7.E-13 8.E-13 5.0E-04 5.0E-04 2.6E-12 1.6E-11 5.E-09 3.E-08 4.E-08
RM 1 West Conventionals
RM 1 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totalc 7.E-09
RM 1 East Metals
RM 1 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 5.6E-10 3.3E-09 8.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.3E-09 2.6E-08 1.E-05 9.E-05 1.E-04
RM 1 East Lead 1.1E+01 mg/kg NL NL 0.0E+00 9.0E-09 NL NL -- NL NL 0.0E+00 7.0E-08 NL NL --
RM 1 East Mercury 1.4E+00 mg/kg -- -- 0.0E+00 1.2E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.2E-09 0.E+00 3.E-05 3.E-05
RM 1 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.1E+00 ug/kg -- -- 5.0E-13 9.0E-13 -- -- -- 3.0E-04 3.0E-04 3.9E-12 7.0E-12 1.E-08 2.E-08 4.E-08

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene 3.1E+01 ug/kg 7.3E-01 7.3E-01 1.9E-11 2.6E-11 1.E-11 2.E-11 3.E-11 -- -- 1.4E-10 2.0E-10 -- -- --
RM 1 East Benzo(a)pyrene 4.6E+01 ug/kg 7.3E+00 7.3E+00 2.7E-11 3.8E-11 2.E-10 3.E-10 5.E-10 -- -- 2.1E-10 2.9E-10 -- -- --
RM 1 East Benzo(b)fluoranthene 4.2E+01 ug/kg 7.3E-01 7.3E-01 2.5E-11 3.4E-11 2.E-11 3.E-11 4.E-11 -- -- 1.9E-10 2.7E-10 -- -- --
RM 1 East Benzo(k)fluoranthene 2.7E+01 ug/kg 7.3E-02 7.3E-02 1.6E-11 2.2E-11 1.E-12 2.E-12 3.E-12 -- -- 1.2E-10 1.7E-10 -- -- --
RM 1 East Dibenzo(a,h)anthracene 5.5E+00 ug/kg 7.3E+00 7.3E+00 3.2E-12 4.5E-12 2.E-11 3.E-11 6.E-11 -- -- 2.5E-11 3.5E-11 -- -- --
RM 1 East Indeno(1,2,3-cd)pyrene 3.3E+01 ug/kg 7.3E-01 7.3E-01 1.9E-11 2.7E-11 1.E-11 2.E-11 3.E-11 -- -- 1.5E-10 2.1E-10 -- -- --
RM 1 East Naphthalene 8.3E+00 ug/kg -- -- 4.9E-12 6.8E-12 -- -- -- 2.0E-02 2.0E-02 3.8E-11 5.3E-11 2.E-09 3.E-09 5.E-09
RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-10 4.E-10 6.E-10 -- -- -- -- -- -- --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 4.0E+01 ug/kg 1.4E-02 1.4E-02 1.8E-11 3.3E-11 3.E-13 5.E-13 7.E-13 2.0E-02 2.0E-02 1.4E-10 2.5E-10 7.E-09 1.E-08 2.E-08
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 1.0E+02 ug/kg 2.0E+00 2.0E+00 6.5E-11 8.4E-11 1.E-10 2.E-10 3.E-10 2.0E-05 2.0E-05 5.1E-10 6.5E-10 3.E-05 3.E-05 6.E-05
RM 1 East Total PCB Congeners 2.8E+03 pg/g NA NA 1.8E-12 2.3E-12 NA NA -- NA NA 1.4E-11 1.8E-11 NA NA --
RM 1 East Total PCBs, Adjusted 2.6E+03 pg/g 2.0E+00 2.0E+00 1.7E-12 2.2E-12 3.E-12 4.E-12 8.E-12 2.0E-05 2.0E-05 1.3E-11 1.7E-11 7.E-07 8.E-07 1.E-06
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 4.7E-01 pg/g 1.3E+05 1.3E+05 6.4E-17 3.8E-16 8.E-12 5.E-11 6.E-11 1.0E-09 1.0E-09 5.0E-16 3.0E-15 5.E-07 3.E-06 3.E-06
RM 1 East Total PCB TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 1.7E-16 2.2E-16 2.E-11 3.E-11 5.E-11 1.0E-09 1.0E-09 1.3E-15 1.7E-15 1.E-06 2.E-06 3.E-06
RM 1 East Total TEQ -- pg/g -- -- -- -- 3.E-11 8.E-11 1.E-10 -- -- -- -- 2.E-06 5.E-06 6.E-06
RM 1 East Pesticides
RM 1 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 East Total DDT 1.8E+00 ug/kg 3.4E-01 3.4E-01 2.4E-13 1.5E-12 8.E-14 5.E-13 6.E-13 5.0E-04 5.0E-04 1.9E-12 1.1E-11 4.E-09 2.E-08 3.E-08
RM 1 East Conventionals
RM 1 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-09
RM 1.5 West Metals
RM 1.5 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 4.9E-10 2.9E-09 7.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.8E-09 2.3E-08 1.E-05 8.E-05 9.E-05
RM 1.5 West Lead 1.1E+01 mg/kg NL NL 0.0E+00 8.6E-09 NL NL -- NL NL 0.0E+00 6.7E-08 NL NL --
RM 1.5 West Mercury 5.1E-02 mg/kg -- -- 0.0E+00 4.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.2E-10 0.E+00 1.E-06 1.E-06
RM 1.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene 1.9E+01 ug/kg 7.3E-01 7.3E-01 1.1E-11 1.5E-11 8.E-12 1.E-11 2.E-11 -- -- 8.5E-11 1.2E-10 -- -- --
RM 1.5 West Benzo(a)pyrene 2.7E+01 ug/kg 7.3E+00 7.3E+00 1.6E-11 2.2E-11 1.E-10 2.E-10 3.E-10 -- -- 1.2E-10 1.7E-10 -- -- --
RM 1.5 West Benzo(b)fluoranthene 2.3E+01 ug/kg 7.3E-01 7.3E-01 1.4E-11 1.9E-11 1.E-11 1.E-11 2.E-11 -- -- 1.1E-10 1.5E-10 -- -- --
RM 1.5 West Benzo(k)fluoranthene 1.9E+01 ug/kg 7.3E-02 7.3E-02 1.1E-11 1.6E-11 8.E-13 1.E-12 2.E-12 -- -- 8.8E-11 1.2E-10 -- -- --
RM 1.5 West Dibenzo(a,h)anthracene 3.3E+00 ug/kg 7.3E+00 7.3E+00 1.9E-12 2.7E-12 1.E-11 2.E-11 3.E-11 -- -- 1.5E-11 2.1E-11 -- -- --
RM 1.5 West Indeno(1,2,3-cd)pyrene 2.1E+01 ug/kg 7.3E-01 7.3E-01 1.2E-11 1.7E-11 9.E-12 1.E-11 2.E-11 -- -- 9.7E-11 1.3E-10 -- -- --
RM 1.5 West Naphthalene 5.3E+00 ug/kg -- -- 3.1E-12 4.4E-12 -- -- -- 2.0E-02 2.0E-02 2.4E-11 3.4E-11 1.E-09 2.E-09 3.E-09
RM 1.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 2.E-10 4.E-10 -- -- -- -- -- -- --
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
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Dermal 
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Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 1.4E-02 ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 1.2E+01 ug/kg 2.0E+00 2.0E+00 7.3E-12 9.4E-12 1.E-11 2.E-11 3.E-11 2.0E-05 2.0E-05 5.7E-11 7.3E-11 3.E-06 4.E-06 7.E-06
RM 1.5 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 1.5 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 8.5E-02 pg/g 1.3E+05 1.3E+05 1.2E-17 7.0E-17 2.E-12 9.E-12 1.E-11 1.0E-09 1.0E-09 9.0E-17 5.4E-16 9.E-08 5.E-07 6.E-07
RM 1.5 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 1.5 West Total TEQ -- pg/g -- -- -- -- 2.E-12 9.E-12 1.E-11 -- -- -- -- 9.E-08 5.E-07 6.E-07
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1.5 West Total DDT 7.9E-01 ug/kg 3.4E-01 3.4E-01 1.1E-13 6.5E-13 4.E-14 2.E-13 3.E-13 5.0E-04 5.0E-04 8.4E-13 5.0E-12 2.E-09 1.E-08 1.E-08
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09
RM 1.5 East Metals
RM 1.5 East Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 5.9E-10 3.6E-09 9.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.6E-09 2.8E-08 2.E-05 9.E-05 1.E-04
RM 1.5 East Lead 1.1E+01 mg/kg NL NL 0.0E+00 9.3E-09 NL NL -- NL NL 0.0E+00 7.3E-08 NL NL --
RM 1.5 East Mercury 6.4E-02 mg/kg -- -- 0.0E+00 5.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.1E-10 0.E+00 1.E-06 1.E-06
RM 1.5 East Thallium 8.9E-02 mg/kg -- -- 0.0E+00 7.3E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.7E-10 0.E+00 9.E-06 9.E-06
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.7E-01 ug/kg -- -- 1.7E-13 3.0E-13 -- -- -- 3.0E-04 3.0E-04 1.3E-12 2.4E-12 4.E-09 8.E-09 1.E-08
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene 2.5E+02 ug/kg 7.3E-01 7.3E-01 1.5E-10 2.0E-10 1.E-10 1.E-10 3.E-10 -- -- 1.1E-09 1.6E-09 -- -- --
RM 1.5 East Benzo(a)pyrene 3.7E+02 ug/kg 7.3E+00 7.3E+00 2.2E-10 3.0E-10 2.E-09 2.E-09 4.E-09 -- -- 1.7E-09 2.3E-09 -- -- --
RM 1.5 East Benzo(b)fluoranthene 2.2E+02 ug/kg 7.3E-01 7.3E-01 1.3E-10 1.8E-10 9.E-11 1.E-10 2.E-10 -- -- 1.0E-09 1.4E-09 -- -- --
RM 1.5 East Benzo(k)fluoranthene 2.2E+02 ug/kg 7.3E-02 7.3E-02 1.3E-10 1.8E-10 9.E-12 1.E-11 2.E-11 -- -- 9.9E-10 1.4E-09 -- -- --
RM 1.5 East Dibenzo(a,h)anthracene 3.7E+01 ug/kg 7.3E+00 7.3E+00 2.2E-11 3.0E-11 2.E-10 2.E-10 4.E-10 -- -- 1.7E-10 2.3E-10 -- -- --
RM 1.5 East Indeno(1,2,3-cd)pyrene 2.6E+02 ug/kg 7.3E-01 7.3E-01 1.5E-10 2.2E-10 1.E-10 2.E-10 3.E-10 -- -- 1.2E-09 1.7E-09 -- -- --
RM 1.5 East Naphthalene 9.8E+01 ug/kg -- -- 5.8E-11 8.0E-11 -- -- -- 2.0E-02 2.0E-02 4.5E-10 6.2E-10 2.E-08 3.E-08 5.E-08
RM 1.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 3.2E-11 5.8E-11 5.E-13 8.E-13 1.E-12 2.0E-02 2.0E-02 2.5E-10 4.5E-10 1.E-08 2.E-08 4.E-08
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 2.2E+01 ug/kg 2.0E+00 2.0E+00 1.4E-11 1.8E-11 3.E-11 4.E-11 6.E-11 2.0E-05 2.0E-05 1.1E-10 1.4E-10 5.E-06 7.E-06 1.E-05
RM 1.5 East Total PCB Congeners 3.5E+03 pg/g NA NA 2.2E-12 2.8E-12 NA NA -- NA NA 1.7E-11 2.2E-11 NA NA --
RM 1.5 East Total PCBs, Adjusted 3.2E+03 pg/g 2.0E+00 2.0E+00 2.1E-12 2.7E-12 4.E-12 5.E-12 9.E-12 2.0E-05 2.0E-05 1.6E-11 2.1E-11 8.E-07 1.E-06 2.E-06
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
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EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 5.7E-01 pg/g 1.3E+05 1.3E+05 7.8E-17 4.7E-16 1.E-11 6.E-11 7.E-11 1.0E-09 1.0E-09 6.1E-16 3.7E-15 6.E-07 4.E-06 4.E-06
RM 1.5 East Total PCB TEQ 1.1E-01 pg/g 1.3E+05 1.3E+05 6.7E-17 8.6E-17 9.E-12 1.E-11 2.E-11 1.0E-09 1.0E-09 5.2E-16 6.7E-16 5.E-07 7.E-07 1.E-06
RM 1.5 East Total TEQ -- pg/g -- -- -- -- 2.E-11 7.E-11 9.E-11 -- -- -- -- 1.E-06 4.E-06 5.E-06
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 East Dieldrin 6.9E-02 ug/kg 1.6E+01 1.6E+01 3.1E-14 5.6E-14 5.E-13 9.E-13 1.E-12 5.0E-05 5.0E-05 2.4E-13 4.4E-13 5.E-09 9.E-09 1.E-08
RM 1.5 East Total DDT 6.8E+00 ug/kg 3.4E-01 3.4E-01 9.3E-13 5.6E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 7.2E-12 4.3E-11 1.E-08 9.E-08 1.E-07
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 2 West Metals
RM 2 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 4.7E-10 2.8E-09 7.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.6E-09 2.2E-08 1.E-05 7.E-05 8.E-05
RM 2 West Lead 1.1E+01 mg/kg NL NL 0.0E+00 9.4E-09 NL NL -- NL NL 0.0E+00 7.3E-08 NL NL --
RM 2 West Mercury 6.2E-02 mg/kg -- -- 0.0E+00 5.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.0E-10 0.E+00 1.E-06 1.E-06
RM 2 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.5E-10 0.E+00 1.E-05 1.E-05
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.1E+00 ug/kg -- -- 9.5E-13 1.7E-12 -- -- -- 3.0E-04 3.0E-04 7.4E-12 1.3E-11 2.E-08 4.E-08 7.E-08
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene 3.1E+01 ug/kg 7.3E-01 7.3E-01 1.8E-11 2.5E-11 1.E-11 2.E-11 3.E-11 -- -- 1.4E-10 1.9E-10 -- -- --
RM 2 West Benzo(a)pyrene 5.5E+01 ug/kg 7.3E+00 7.3E+00 3.3E-11 4.5E-11 2.E-10 3.E-10 6.E-10 -- -- 2.5E-10 3.5E-10 -- -- --
RM 2 West Benzo(b)fluoranthene 5.6E+01 ug/kg 7.3E-01 7.3E-01 3.3E-11 4.6E-11 2.E-11 3.E-11 6.E-11 -- -- 2.6E-10 3.6E-10 -- -- --
RM 2 West Benzo(k)fluoranthene 1.8E+01 ug/kg 7.3E-02 7.3E-02 1.0E-11 1.5E-11 8.E-13 1.E-12 2.E-12 -- -- 8.2E-11 1.1E-10 -- -- --
RM 2 West Dibenzo(a,h)anthracene 6.1E+00 ug/kg 7.3E+00 7.3E+00 3.6E-12 5.0E-12 3.E-11 4.E-11 6.E-11 -- -- 2.8E-11 3.9E-11 -- -- --
RM 2 West Indeno(1,2,3-cd)pyrene 4.6E+01 ug/kg 7.3E-01 7.3E-01 2.7E-11 3.7E-11 2.E-11 3.E-11 5.E-11 -- -- 2.1E-10 2.9E-10 -- -- --
RM 2 West Naphthalene 7.2E+00 ug/kg -- -- 4.2E-12 5.9E-12 -- -- -- 2.0E-02 2.0E-02 3.3E-11 4.6E-11 2.E-09 2.E-09 4.E-09
RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-10 4.E-10 8.E-10 -- -- -- -- -- -- --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 3.3E+01 ug/kg 1.4E-02 1.4E-02 1.5E-11 2.7E-11 2.E-13 4.E-13 6.E-13 2.0E-02 2.0E-02 1.2E-10 2.1E-10 6.E-09 1.E-08 2.E-08
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.3E+01 ug/kg 2.0E+00 2.0E+00 8.3E-12 1.1E-11 2.E-11 2.E-11 4.E-11 2.0E-05 2.0E-05 6.4E-11 8.3E-11 3.E-06 4.E-06 7.E-06
RM 2 West Total PCB Congeners 7.8E+03 pg/g NA NA 4.9E-12 6.4E-12 NA NA -- NA NA 3.8E-11 5.0E-11 NA NA --
RM 2 West Total PCBs, Adjusted 7.3E+03 pg/g 2.0E+00 2.0E+00 4.7E-12 6.0E-12 9.E-12 1.E-11 2.E-11 2.0E-05 2.0E-05 3.6E-11 4.7E-11 2.E-06 2.E-06 4.E-06
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 8.2E-01 pg/g 1.3E+05 1.3E+05 1.1E-16 6.7E-16 1.E-11 9.E-11 1.E-10 1.0E-09 1.0E-09 8.6E-16 5.2E-15 9.E-07 5.E-06 6.E-06
RM 2 West Total PCB TEQ 2.5E-01 pg/g 1.3E+05 1.3E+05 1.6E-16 2.0E-16 2.E-11 3.E-11 5.E-11 1.0E-09 1.0E-09 1.2E-15 1.6E-15 1.E-06 2.E-06 3.E-06
RM 2 West Total TEQ -- pg/g -- -- -- -- 4.E-11 1.E-10 1.E-10 -- -- -- -- 2.E-06 7.E-06 9.E-06
RM 2 West Pesticides
RM 2 West Aldrin 9.1E-02 ug/kg 1.7E+01 1.7E+01 4.1E-14 7.4E-14 7.E-13 1.E-12 2.E-12 3.0E-05 3.0E-05 3.2E-13 5.8E-13 1.E-08 2.E-08 3.E-08
RM 2 West Dieldrin 1.1E-01 ug/kg 1.6E+01 1.6E+01 5.1E-14 9.3E-14 8.E-13 1.E-12 2.E-12 5.0E-05 5.0E-05 4.0E-13 7.2E-13 8.E-09 1.E-08 2.E-08
RM 2 West Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 1.9E-13 1.1E-12 6.E-14 4.E-13 4.E-13 5.0E-04 5.0E-04 1.5E-12 8.7E-12 3.E-09 2.E-08 2.E-08
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2 West Conventionals
RM 2 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09
RM 2 East Metals
RM 2 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 5.5E-10 3.3E-09 8.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.3E-09 2.6E-08 1.E-05 9.E-05 1.E-04
RM 2 East Lead 2.6E+01 mg/kg NL NL 0.0E+00 2.1E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 2 East Mercury 8.2E-02 mg/kg -- -- 0.0E+00 6.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.2E-10 0.E+00 2.E-06 2.E-06
RM 2 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 2.7E+00 ug/kg -- -- 1.2E-12 2.2E-12 -- -- -- 3.0E-04 3.0E-04 9.3E-12 1.7E-11 3.E-08 6.E-08 9.E-08
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene 5.8E+01 ug/kg 7.3E-01 7.3E-01 3.4E-11 4.7E-11 2.E-11 3.E-11 6.E-11 -- -- 2.6E-10 3.7E-10 -- -- --
RM 2 East Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 5.1E-11 7.1E-11 4.E-10 5.E-10 9.E-10 -- -- 4.0E-10 5.5E-10 -- -- --
RM 2 East Benzo(b)fluoranthene 9.4E+01 ug/kg 7.3E-01 7.3E-01 5.5E-11 7.7E-11 4.E-11 6.E-11 1.E-10 -- -- 4.3E-10 6.0E-10 -- -- --
RM 2 East Benzo(k)fluoranthene 4.1E+01 ug/kg 7.3E-02 7.3E-02 2.4E-11 3.4E-11 2.E-12 2.E-12 4.E-12 -- -- 1.9E-10 2.6E-10 -- -- --
RM 2 East Dibenzo(a,h)anthracene 1.3E+01 ug/kg 7.3E+00 7.3E+00 7.6E-12 1.0E-11 6.E-11 8.E-11 1.E-10 -- -- 5.9E-11 8.2E-11 -- -- --
RM 2 East Indeno(1,2,3-cd)pyrene 7.5E+01 ug/kg 7.3E-01 7.3E-01 4.4E-11 6.2E-11 3.E-11 4.E-11 8.E-11 -- -- 3.4E-10 4.8E-10 -- -- --
RM 2 East Naphthalene 1.4E+01 ug/kg -- -- 8.5E-12 1.2E-11 -- -- -- 2.0E-02 2.0E-02 6.6E-11 9.2E-11 3.E-09 5.E-09 8.E-09
RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-10 7.E-10 1.E-09 -- -- -- -- -- -- --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 9.9E+01 ug/kg 1.4E-02 1.4E-02 4.5E-11 8.1E-11 6.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 3.5E-10 6.3E-10 2.E-08 3.E-08 5.E-08
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 4.3E+02 ug/kg 2.0E+00 2.0E+00 2.7E-10 3.5E-10 5.E-10 7.E-10 1.E-09 2.0E-05 2.0E-05 2.1E-09 2.7E-09 1.E-04 1.E-04 2.E-04
RM 2 East Total PCB Congeners 8.6E+05 pg/g NA NA 5.4E-10 7.0E-10 NA NA -- NA NA 4.2E-09 5.4E-09 NA NA --
RM 2 East Total PCBs, Adjusted 8.2E+05 pg/g 2.0E+00 2.0E+00 5.2E-10 6.7E-10 1.E-09 1.E-09 2.E-09 2.0E-05 2.0E-05 4.0E-09 5.2E-09 2.E-04 3.E-04 5.E-04
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 1.7E-16 1.0E-15 2.E-11 1.E-10 2.E-10 1.0E-09 1.0E-09 1.3E-15 7.8E-15 1.E-06 8.E-06 9.E-06
RM 2 East Total PCB TEQ 1.3E+01 pg/g 1.3E+05 1.3E+05 8.5E-15 1.1E-14 1.E-09 1.E-09 3.E-09 1.0E-09 1.0E-09 6.6E-14 8.5E-14 7.E-05 9.E-05 2.E-04
RM 2 East Total TEQ -- pg/g -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- 7.E-05 9.E-05 2.E-04
RM 2 East Pesticides
RM 2 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 2.1E-13 3.8E-13 4.E-12 6.E-12 1.E-11 3.0E-05 3.0E-05 1.6E-12 3.0E-12 5.E-08 1.E-07 2.E-07
RM 2 East Dieldrin 6.0E-01 ug/kg 1.6E+01 1.6E+01 2.7E-13 4.9E-13 4.E-12 8.E-12 1.E-11 5.0E-05 5.0E-05 2.1E-12 3.8E-12 4.E-08 8.E-08 1.E-07
RM 2 East Total DDT 2.6E+00 ug/kg 3.4E-01 3.4E-01 3.5E-13 2.1E-12 1.E-13 7.E-13 8.E-13 5.0E-04 5.0E-04 2.7E-12 1.6E-11 5.E-09 3.E-08 4.E-08
RM 2 East Conventionals
RM 2 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 2.5 West Metals
RM 2.5 West Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 5.5E-10 3.3E-09 8.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.2E-09 2.6E-08 1.E-05 9.E-05 1.E-04
RM 2.5 West Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.0E-08 NL NL -- NL NL 0.0E+00 8.0E-08 NL NL --
RM 2.5 West Mercury 5.5E-02 mg/kg -- -- 0.0E+00 4.5E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.5E-10 0.E+00 1.E-06 1.E-06
RM 2.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.3E+00 ug/kg -- -- 1.0E-12 1.9E-12 -- -- -- 3.0E-04 3.0E-04 8.1E-12 1.5E-11 3.E-08 5.E-08 8.E-08
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.2E-10 1.7E-10 9.E-11 1.E-10 2.E-10 -- -- 9.4E-10 1.3E-09 -- -- --
RM 2.5 West Benzo(a)pyrene 3.7E+02 ug/kg 7.3E+00 7.3E+00 2.2E-10 3.0E-10 2.E-09 2.E-09 4.E-09 -- -- 1.7E-09 2.3E-09 -- -- --
RM 2.5 West Benzo(b)fluoranthene 2.8E+02 ug/kg 7.3E-01 7.3E-01 1.6E-10 2.3E-10 1.E-10 2.E-10 3.E-10 -- -- 1.3E-09 1.8E-09 -- -- --
RM 2.5 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 7.4E-11 1.0E-10 5.E-12 7.E-12 1.E-11 -- -- 5.7E-10 7.9E-10 -- -- --
RM 2.5 West Dibenzo(a,h)anthracene 4.1E+01 ug/kg 7.3E+00 7.3E+00 2.4E-11 3.3E-11 2.E-10 2.E-10 4.E-10 -- -- 1.9E-10 2.6E-10 -- -- --
RM 2.5 West Indeno(1,2,3-cd)pyrene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.8E-10 2.5E-10 1.E-10 2.E-10 3.E-10 -- -- 1.4E-09 2.0E-09 -- -- --
RM 2.5 West Naphthalene 4.1E+01 ug/kg -- -- 2.4E-11 3.3E-11 -- -- -- 2.0E-02 2.0E-02 1.9E-10 2.6E-10 9.E-09 1.E-08 2.E-08
RM 2.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 1.5E+01 ug/kg 1.4E-02 1.4E-02 7.0E-12 1.3E-11 1.E-13 2.E-13 3.E-13 2.0E-02 2.0E-02 5.4E-11 9.8E-11 3.E-09 5.E-09 8.E-09
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 6.8E-12 8.7E-12 1.E-11 2.E-11 3.E-11 2.0E-05 2.0E-05 5.3E-11 6.8E-11 3.E-06 3.E-06 6.E-06
RM 2.5 West Total PCB Congeners 7.3E+03 pg/g NA NA 4.6E-12 5.9E-12 NA NA -- NA NA 3.6E-11 4.6E-11 NA NA --
RM 2.5 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 4.4E-12 5.6E-12 9.E-12 1.E-11 2.E-11 2.0E-05 2.0E-05 3.4E-11 4.4E-11 2.E-06 2.E-06 4.E-06
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 3.6E-17 2.2E-16 5.E-12 3.E-11 3.E-11 1.0E-09 1.0E-09 2.8E-16 1.7E-15 3.E-07 2.E-06 2.E-06
RM 2.5 West Total PCB TEQ 2.1E-01 pg/g 1.3E+05 1.3E+05 1.3E-16 1.7E-16 2.E-11 2.E-11 4.E-11 1.0E-09 1.0E-09 1.0E-15 1.3E-15 1.E-06 1.E-06 2.E-06
RM 2.5 West Total TEQ -- pg/g -- -- -- -- 2.E-11 5.E-11 7.E-11 -- -- -- -- 1.E-06 3.E-06 4.E-06
RM 2.5 West Pesticides
RM 2.5 West Aldrin 9.3E-02 ug/kg 1.7E+01 1.7E+01 4.2E-14 7.6E-14 7.E-13 1.E-12 2.E-12 3.0E-05 3.0E-05 3.3E-13 5.9E-13 1.E-08 2.E-08 3.E-08
RM 2.5 West Dieldrin 1.4E-01 ug/kg 1.6E+01 1.6E+01 6.2E-14 1.1E-13 1.E-12 2.E-12 3.E-12 5.0E-05 5.0E-05 4.8E-13 8.7E-13 1.E-08 2.E-08 3.E-08
RM 2.5 West Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 2.0E-13 1.2E-12 7.E-14 4.E-13 5.E-13 5.0E-04 5.0E-04 1.5E-12 9.2E-12 3.E-09 2.E-08 2.E-08
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 2.5 East Metals
RM 2.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 5.7E-10 3.4E-09 9.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.5E-09 2.7E-08 1.E-05 9.E-05 1.E-04
RM 2.5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.2E-08 NL NL -- NL NL 0.0E+00 9.1E-08 NL NL --
RM 2.5 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 5.5E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.3E-10 0.E+00 1.E-06 1.E-06
RM 2.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene 5.8E+02 ug/kg 7.3E-01 7.3E-01 3.4E-10 4.8E-10 3.E-10 3.E-10 6.E-10 -- -- 2.7E-09 3.7E-09 -- -- --
RM 2.5 East Benzo(a)pyrene 4.8E+02 ug/kg 7.3E+00 7.3E+00 2.8E-10 3.9E-10 2.E-09 3.E-09 5.E-09 -- -- 2.2E-09 3.0E-09 -- -- --
RM 2.5 East Benzo(b)fluoranthene 4.4E+02 ug/kg 7.3E-01 7.3E-01 2.6E-10 3.6E-10 2.E-10 3.E-10 5.E-10 -- -- 2.0E-09 2.8E-09 -- -- --
RM 2.5 East Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 8.3E-11 1.1E-10 6.E-12 8.E-12 1.E-11 -- -- 6.4E-10 8.9E-10 -- -- --
RM 2.5 East Dibenzo(a,h)anthracene 4.9E+01 ug/kg 7.3E+00 7.3E+00 2.9E-11 4.0E-11 2.E-10 3.E-10 5.E-10 -- -- 2.2E-10 3.1E-10 -- -- --
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 East Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 1.7E-10 2.3E-10 1.E-10 2.E-10 3.E-10 -- -- 1.3E-09 1.8E-09 -- -- --
RM 2.5 East Naphthalene 5.1E+01 ug/kg -- -- 3.0E-11 4.2E-11 -- -- -- 2.0E-02 2.0E-02 2.3E-10 3.2E-10 1.E-08 2.E-08 3.E-08
RM 2.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 4.E-09 7.E-09 -- -- -- -- -- -- --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 7.8E+01 ug/kg 1.4E-02 1.4E-02 3.5E-11 6.4E-11 5.E-13 9.E-13 1.E-12 2.0E-02 2.0E-02 2.7E-10 5.0E-10 1.E-08 2.E-08 4.E-08
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 5.6E+01 ug/kg 2.0E+00 2.0E+00 3.5E-11 4.6E-11 7.E-11 9.E-11 2.E-10 2.0E-05 2.0E-05 2.8E-10 3.6E-10 1.E-05 2.E-05 3.E-05
RM 2.5 East Total PCB Congeners 6.6E+04 pg/g NA NA 4.2E-11 5.4E-11 NA NA -- NA NA 3.3E-10 4.2E-10 NA NA --
RM 2.5 East Total PCBs, Adjusted 6.3E+04 pg/g 2.0E+00 2.0E+00 4.0E-11 5.1E-11 8.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 3.1E-10 4.0E-10 2.E-05 2.E-05 4.E-05
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 6.6E-01 pg/g 1.3E+05 1.3E+05 9.0E-17 5.4E-16 1.E-11 7.E-11 8.E-11 1.0E-09 1.0E-09 7.0E-16 4.2E-15 7.E-07 4.E-06 5.E-06
RM 2.5 East Total PCB TEQ 1.3E+00 pg/g 1.3E+05 1.3E+05 8.5E-16 1.1E-15 1.E-10 1.E-10 3.E-10 1.0E-09 1.0E-09 6.6E-15 8.5E-15 7.E-06 8.E-06 2.E-05
RM 2.5 East Total TEQ -- pg/g -- -- -- -- 1.E-10 2.E-10 3.E-10 -- -- -- -- 7.E-06 1.E-05 2.E-05
RM 2.5 East Pesticides
RM 2.5 East Aldrin 5.1E-01 ug/kg 1.7E+01 1.7E+01 2.3E-13 4.1E-13 4.E-12 7.E-12 1.E-11 3.0E-05 3.0E-05 1.8E-12 3.2E-12 6.E-08 1.E-07 2.E-07
RM 2.5 East Dieldrin 1.7E-01 ug/kg 1.6E+01 1.6E+01 7.5E-14 1.4E-13 1.E-12 2.E-12 3.E-12 5.0E-05 5.0E-05 5.8E-13 1.1E-12 1.E-08 2.E-08 3.E-08
RM 2.5 East Total DDT 2.4E+00 ug/kg 3.4E-01 3.4E-01 3.2E-13 1.9E-12 1.E-13 7.E-13 8.E-13 5.0E-04 5.0E-04 2.5E-12 1.5E-11 5.E-09 3.E-08 4.E-08
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 2.5 MC Metals
RM 2.5 MC Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 5.8E-10 3.5E-09 9.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.5E-09 2.7E-08 2.E-05 9.E-05 1.E-04
RM 2.5 MC Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.0E-08 NL NL -- NL NL 0.0E+00 8.1E-08 NL NL --
RM 2.5 MC Mercury 7.9E-02 mg/kg -- -- 0.0E+00 6.4E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.0E-10 0.E+00 2.E-06 2.E-06
RM 2.5 MC Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.3E-10 1.7E-10 9.E-11 1.E-10 2.E-10 -- -- 9.7E-10 1.4E-09 -- -- --
RM 2.5 MC Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 2.0E-10 2.8E-10 1.E-09 2.E-09 4.E-09 -- -- 1.6E-09 2.2E-09 -- -- --
RM 2.5 MC Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.8E-10 2.6E-10 1.E-10 2.E-10 3.E-10 -- -- 1.4E-09 2.0E-09 -- -- --
RM 2.5 MC Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 5.9E-11 8.2E-11 4.E-12 6.E-12 1.E-11 -- -- 4.6E-10 6.4E-10 -- -- --
RM 2.5 MC Dibenzo(a,h)anthracene 3.4E+01 ug/kg 7.3E+00 7.3E+00 2.0E-11 2.7E-11 1.E-10 2.E-10 3.E-10 -- -- 1.5E-10 2.1E-10 -- -- --
RM 2.5 MC Indeno(1,2,3-cd)pyrene 2.6E+02 ug/kg 7.3E-01 7.3E-01 1.5E-10 2.1E-10 1.E-10 2.E-10 3.E-10 -- -- 1.2E-09 1.7E-09 -- -- --
RM 2.5 MC Naphthalene 5.9E+01 ug/kg -- -- 3.5E-11 4.8E-11 -- -- -- 2.0E-02 2.0E-02 2.7E-10 3.7E-10 1.E-08 2.E-08 3.E-08
RM 2.5 MC Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 5.8E+01 ug/kg 1.4E-02 1.4E-02 2.6E-11 4.7E-11 4.E-13 7.E-13 1.E-12 2.0E-02 2.0E-02 2.0E-10 3.7E-10 1.E-08 2.E-08 3.E-08
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 1.6E-11 2.1E-11 3.E-11 4.E-11 7.E-11 2.0E-05 2.0E-05 1.3E-10 1.6E-10 6.E-06 8.E-06 1.E-05
RM 2.5 MC Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 2.5 MC Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 2.0E-01 ug/kg 1.7E+01 1.7E+01 9.3E-14 1.7E-13 2.E-12 3.E-12 4.E-12 3.0E-05 3.0E-05 7.2E-13 1.3E-12 2.E-08 4.E-08 7.E-08
RM 2.5 MC Dieldrin 3.1E-01 ug/kg 1.6E+01 1.6E+01 1.4E-13 2.5E-13 2.E-12 4.E-12 6.E-12 5.0E-05 5.0E-05 1.1E-12 2.0E-12 2.E-08 4.E-08 6.E-08
RM 2.5 MC Total DDT 3.7E+00 ug/kg 3.4E-01 3.4E-01 5.1E-13 3.1E-12 2.E-13 1.E-12 1.E-12 5.0E-04 5.0E-04 4.0E-12 2.4E-11 8.E-09 5.E-08 6.E-08
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 3 West Metals
RM 3 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 5.0E-10 3.0E-09 7.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.9E-09 2.3E-08 1.E-05 8.E-05 9.E-05
RM 3 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.0E-08 NL NL -- NL NL 0.0E+00 7.9E-08 NL NL --
RM 3 West Mercury 8.0E-02 mg/kg -- -- 0.0E+00 6.5E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.1E-10 0.E+00 2.E-06 2.E-06
RM 3 West Thallium 1.5E+01 mg/kg -- -- 0.0E+00 1.2E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.7E-08 0.E+00 1.E-03 1.E-03
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.0E+01 ug/kg -- -- 4.7E-12 8.4E-12 -- -- -- 3.0E-04 3.0E-04 3.6E-11 6.6E-11 1.E-07 2.E-07 3.E-07
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene 2.9E+02 ug/kg 7.3E-01 7.3E-01 1.7E-10 2.4E-10 1.E-10 2.E-10 3.E-10 -- -- 1.3E-09 1.8E-09 -- -- --
RM 3 West Benzo(a)pyrene 4.6E+02 ug/kg 7.3E+00 7.3E+00 2.7E-10 3.8E-10 2.E-09 3.E-09 5.E-09 -- -- 2.1E-09 2.9E-09 -- -- --
RM 3 West Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 2.3E-10 3.2E-10 2.E-10 2.E-10 4.E-10 -- -- 1.8E-09 2.5E-09 -- -- --
RM 3 West Benzo(k)fluoranthene 2.3E+02 ug/kg 7.3E-02 7.3E-02 1.4E-10 1.9E-10 1.E-11 1.E-11 2.E-11 -- -- 1.1E-09 1.5E-09 -- -- --
RM 3 West Dibenzo(a,h)anthracene 5.3E+01 ug/kg 7.3E+00 7.3E+00 3.1E-11 4.3E-11 2.E-10 3.E-10 5.E-10 -- -- 2.4E-10 3.3E-10 -- -- --
RM 3 West Indeno(1,2,3-cd)pyrene 3.3E+02 ug/kg 7.3E-01 7.3E-01 1.9E-10 2.7E-10 1.E-10 2.E-10 3.E-10 -- -- 1.5E-09 2.1E-09 -- -- --
RM 3 West Naphthalene 9.8E+01 ug/kg -- -- 5.8E-11 8.0E-11 -- -- -- 2.0E-02 2.0E-02 4.5E-10 6.3E-10 2.E-08 3.E-08 5.E-08
RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 4.E-09 6.E-09 -- -- -- -- -- -- --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 4.0E+01 ug/kg 1.4E-02 1.4E-02 1.8E-11 3.3E-11 3.E-13 5.E-13 7.E-13 2.0E-02 2.0E-02 1.4E-10 2.6E-10 7.E-09 1.E-08 2.E-08
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 7.2E-12 9.2E-12 1.E-11 2.E-11 3.E-11 2.0E-05 2.0E-05 5.6E-11 7.2E-11 3.E-06 4.E-06 6.E-06
RM 3 West Total PCB Congeners 1.6E+04 pg/g NA NA 1.0E-11 1.3E-11 NA NA -- NA NA 7.7E-11 1.0E-10 NA NA --
RM 3 West Total PCBs, Adjusted 1.5E+04 pg/g 2.0E+00 2.0E+00 9.4E-12 1.2E-11 2.E-11 2.E-11 4.E-11 2.0E-05 2.0E-05 7.3E-11 9.4E-11 4.E-06 5.E-06 8.E-06
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 6.1E-01 pg/g 1.3E+05 1.3E+05 8.2E-17 4.9E-16 1.E-11 6.E-11 8.E-11 1.0E-09 1.0E-09 6.4E-16 3.8E-15 6.E-07 4.E-06 4.E-06
RM 3 West Total PCB TEQ 4.1E-01 pg/g 1.3E+05 1.3E+05 2.6E-16 3.4E-16 3.E-11 4.E-11 8.E-11 1.0E-09 1.0E-09 2.0E-15 2.6E-15 2.E-06 3.E-06 5.E-06
RM 3 West Total TEQ -- pg/g -- -- -- -- 4.E-11 1.E-10 2.E-10 -- -- -- -- 3.E-06 6.E-06 9.E-06
RM 3 West Pesticides
RM 3 West Aldrin 3.5E-01 ug/kg 1.7E+01 1.7E+01 1.6E-13 2.9E-13 3.E-12 5.E-12 8.E-12 3.0E-05 3.0E-05 1.2E-12 2.2E-12 4.E-08 7.E-08 1.E-07
RM 3 West Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 8.9E-14 1.6E-13 1.E-12 3.E-12 4.E-12 5.0E-05 5.0E-05 6.9E-13 1.2E-12 1.E-08 2.E-08 4.E-08
RM 3 West Total DDT 2.8E+01 ug/kg 3.4E-01 3.4E-01 3.8E-12 2.3E-11 1.E-12 8.E-12 9.E-12 5.0E-04 5.0E-04 3.0E-11 1.8E-10 6.E-08 4.E-07 4.E-07
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3 West Conventionals
RM 3 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 3 East Metals
RM 3 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 5.6E-10 3.4E-09 8.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.4E-09 2.6E-08 1.E-05 9.E-05 1.E-04
RM 3 East Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.0E-08 NL NL -- NL NL 0.0E+00 7.8E-08 NL NL --
RM 3 East Mercury 5.6E-02 mg/kg -- -- 0.0E+00 4.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.6E-10 0.E+00 1.E-06 1.E-06
RM 3 East Thallium 5.5E+00 mg/kg -- -- 0.0E+00 4.5E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.5E-08 0.E+00 5.E-04 5.E-04
RM 3 East Butyltins
RM 3 East Tributyltin ion 8.3E+00 ug/kg -- -- 3.7E-12 6.7E-12 -- -- -- 3.0E-04 3.0E-04 2.9E-11 5.2E-11 1.E-07 2.E-07 3.E-07
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 4.5E-11 6.3E-11 3.E-11 5.E-11 8.E-11 -- -- 3.5E-10 4.9E-10 -- -- --
RM 3 East Benzo(a)pyrene 8.4E+01 ug/kg 7.3E+00 7.3E+00 4.9E-11 6.9E-11 4.E-10 5.E-10 9.E-10 -- -- 3.8E-10 5.3E-10 -- -- --
RM 3 East Benzo(b)fluoranthene 9.9E+01 ug/kg 7.3E-01 7.3E-01 5.8E-11 8.1E-11 4.E-11 6.E-11 1.E-10 -- -- 4.5E-10 6.3E-10 -- -- --
RM 3 East Benzo(k)fluoranthene 6.0E+01 ug/kg 7.3E-02 7.3E-02 3.6E-11 4.9E-11 3.E-12 4.E-12 6.E-12 -- -- 2.8E-10 3.8E-10 -- -- --
RM 3 East Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 8.1E-12 1.1E-11 6.E-11 8.E-11 1.E-10 -- -- 6.3E-11 8.7E-11 -- -- --
RM 3 East Indeno(1,2,3-cd)pyrene 6.7E+01 ug/kg 7.3E-01 7.3E-01 4.0E-11 5.5E-11 3.E-11 4.E-11 7.E-11 -- -- 3.1E-10 4.3E-10 -- -- --
RM 3 East Naphthalene 1.3E+01 ug/kg -- -- 7.5E-12 1.0E-11 -- -- -- 2.0E-02 2.0E-02 5.8E-11 8.0E-11 3.E-09 4.E-09 7.E-09
RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-10 7.E-10 1.E-09 -- -- -- -- -- -- --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 6.5E+01 ug/kg 1.4E-02 1.4E-02 2.9E-11 5.3E-11 4.E-13 7.E-13 1.E-12 2.0E-02 2.0E-02 2.3E-10 4.1E-10 1.E-08 2.E-08 3.E-08
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 1.9E+01 ug/kg 2.0E+00 2.0E+00 1.2E-11 1.6E-11 2.E-11 3.E-11 6.E-11 2.0E-05 2.0E-05 9.4E-11 1.2E-10 5.E-06 6.E-06 1.E-05
RM 3 East Total PCB Congeners 5.6E+03 pg/g NA NA 3.5E-12 4.6E-12 NA NA -- NA NA 2.7E-11 3.5E-11 NA NA --
RM 3 East Total PCBs, Adjusted 5.3E+03 pg/g 2.0E+00 2.0E+00 3.4E-12 4.4E-12 7.E-12 9.E-12 2.E-11 2.0E-05 2.0E-05 2.6E-11 3.4E-11 1.E-06 2.E-06 3.E-06
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 2.9E+00 pg/g 1.3E+05 1.3E+05 3.9E-16 2.3E-15 5.E-11 3.E-10 4.E-10 1.0E-09 1.0E-09 3.0E-15 1.8E-14 3.E-06 2.E-05 2.E-05
RM 3 East Total PCB TEQ 7.7E-02 pg/g 1.3E+05 1.3E+05 4.9E-17 6.3E-17 6.E-12 8.E-12 1.E-11 1.0E-09 1.0E-09 3.8E-16 4.9E-16 4.E-07 5.E-07 9.E-07
RM 3 East Total TEQ -- pg/g -- -- -- -- 6.E-11 3.E-10 4.E-10 -- -- -- -- 3.E-06 2.E-05 2.E-05
RM 3 East Pesticides
RM 3 East Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 1.3E-13 2.3E-13 2.E-12 4.E-12 6.E-12 3.0E-05 3.0E-05 1.0E-12 1.8E-12 3.E-08 6.E-08 9.E-08
RM 3 East Dieldrin 5.7E-02 ug/kg 1.6E+01 1.6E+01 2.6E-14 4.7E-14 4.E-13 8.E-13 1.E-12 5.0E-05 5.0E-05 2.0E-13 3.7E-13 4.E-09 7.E-09 1.E-08
RM 3 East Total DDT 1.6E+00 ug/kg 3.4E-01 3.4E-01 2.2E-13 1.3E-12 7.E-14 4.E-13 5.E-13 5.0E-04 5.0E-04 1.7E-12 1.0E-11 3.E-09 2.E-08 2.E-08
RM 3 East Conventionals
RM 3 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-09
RM 3.5 West Metals
RM 3.5 West Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 7.9E-10 4.7E-09 1.E-09 7.E-09 8.E-09 3.0E-04 3.0E-04 6.1E-09 3.7E-08 2.E-05 1.E-04 1.E-04
RM 3.5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 1.2E-08 NL NL -- NL NL 0.0E+00 9.4E-08 NL NL --
RM 3.5 West Mercury 7.1E-02 mg/kg -- -- 0.0E+00 5.8E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.5E-10 0.E+00 1.E-06 1.E-06
RM 3.5 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 1.8E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.4E-07 0.E+00 2.E-03 2.E-03
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 8.1E+01 ug/kg -- -- 3.7E-11 6.6E-11 -- -- -- 3.0E-04 3.0E-04 2.9E-10 5.2E-10 1.E-06 2.E-06 3.E-06
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 1.5E-10 2.1E-10 1.E-10 2.E-10 3.E-10 -- -- 1.2E-09 1.7E-09 -- -- --
RM 3.5 West Benzo(a)pyrene 3.9E+02 ug/kg 7.3E+00 7.3E+00 2.3E-10 3.2E-10 2.E-09 2.E-09 4.E-09 -- -- 1.8E-09 2.5E-09 -- -- --
RM 3.5 West Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 2.1E-10 2.9E-10 2.E-10 2.E-10 4.E-10 -- -- 1.6E-09 2.2E-09 -- -- --
RM 3.5 West Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 8.5E-11 1.2E-10 6.E-12 9.E-12 1.E-11 -- -- 6.6E-10 9.2E-10 -- -- --
RM 3.5 West Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 2.5E-11 3.5E-11 2.E-10 3.E-10 4.E-10 -- -- 2.0E-10 2.7E-10 -- -- --
RM 3.5 West Indeno(1,2,3-cd)pyrene 3.2E+02 ug/kg 7.3E-01 7.3E-01 1.9E-10 2.6E-10 1.E-10 2.E-10 3.E-10 -- -- 1.5E-09 2.0E-09 -- -- --
RM 3.5 West Naphthalene 1.3E+02 ug/kg -- -- 7.8E-11 1.1E-10 -- -- -- 2.0E-02 2.0E-02 6.1E-10 8.4E-10 3.E-08 4.E-08 7.E-08
RM 3.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 4.6E+01 ug/kg 1.4E-02 1.4E-02 2.1E-11 3.8E-11 3.E-13 5.E-13 8.E-13 2.0E-02 2.0E-02 1.6E-10 3.0E-10 8.E-09 1.E-08 2.E-08
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.3E+01 ug/kg 2.0E+00 2.0E+00 1.4E-11 1.9E-11 3.E-11 4.E-11 7.E-11 2.0E-05 2.0E-05 1.1E-10 1.4E-10 6.E-06 7.E-06 1.E-05
RM 3.5 West Total PCB Congeners 1.9E+04 pg/g NA NA 1.2E-11 1.6E-11 NA NA -- NA NA 9.4E-11 1.2E-10 NA NA --
RM 3.5 West Total PCBs, Adjusted 1.8E+04 pg/g 2.0E+00 2.0E+00 1.1E-11 1.4E-11 2.E-11 3.E-11 5.E-11 2.0E-05 2.0E-05 8.7E-11 1.1E-10 4.E-06 6.E-06 1.E-05
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 9.1E-01 pg/g 1.3E+05 1.3E+05 1.2E-16 7.4E-16 2.E-11 1.E-10 1.E-10 1.0E-09 1.0E-09 9.6E-16 5.8E-15 1.E-06 6.E-06 7.E-06
RM 3.5 West Total PCB TEQ 5.1E-01 pg/g 1.3E+05 1.3E+05 3.2E-16 4.2E-16 4.E-11 5.E-11 1.E-10 1.0E-09 1.0E-09 2.5E-15 3.3E-15 3.E-06 3.E-06 6.E-06
RM 3.5 West Total TEQ -- pg/g -- -- -- -- 6.E-11 2.E-10 2.E-10 -- -- -- -- 3.E-06 9.E-06 1.E-05
RM 3.5 West Pesticides
RM 3.5 West Aldrin 2.7E-01 ug/kg 1.7E+01 1.7E+01 1.2E-13 2.2E-13 2.E-12 4.E-12 6.E-12 3.0E-05 3.0E-05 9.3E-13 1.7E-12 3.E-08 6.E-08 9.E-08
RM 3.5 West Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 5.7E-14 1.0E-13 9.E-13 2.E-12 3.E-12 5.0E-05 5.0E-05 4.4E-13 8.0E-13 9.E-09 2.E-08 2.E-08
RM 3.5 West Total DDT 5.8E+00 ug/kg 3.4E-01 3.4E-01 7.9E-13 4.8E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 6.2E-12 3.7E-11 1.E-08 7.E-08 9.E-08
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 3.5 East Metals
RM 3.5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 5.0E-10 3.0E-09 8.E-10 5.E-09 5.E-09 3.0E-04 3.0E-04 3.9E-09 2.3E-08 1.E-05 8.E-05 9.E-05
RM 3.5 East Lead 2.7E+01 mg/kg NL NL 0.0E+00 2.2E-08 NL NL -- NL NL 0.0E+00 1.7E-07 NL NL --
RM 3.5 East Mercury 7.9E-02 mg/kg -- -- 0.0E+00 6.4E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.0E-10 0.E+00 2.E-06 2.E-06
RM 3.5 East Thallium 6.8E+00 mg/kg -- -- 0.0E+00 5.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.4E-08 0.E+00 7.E-04 7.E-04
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 1.8E+03 ug/kg -- -- 8.1E-10 1.5E-09 -- -- -- 3.0E-04 3.0E-04 6.3E-09 1.1E-08 2.E-05 4.E-05 6.E-05
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene 2.9E+02 ug/kg 7.3E-01 7.3E-01 1.7E-10 2.4E-10 1.E-10 2.E-10 3.E-10 -- -- 1.3E-09 1.9E-09 -- -- --
RM 3.5 East Benzo(a)pyrene 2.5E+02 ug/kg 7.3E+00 7.3E+00 1.5E-10 2.0E-10 1.E-09 1.E-09 3.E-09 -- -- 1.1E-09 1.6E-09 -- -- --
RM 3.5 East Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 2.1E-10 2.9E-10 2.E-10 2.E-10 4.E-10 -- -- 1.6E-09 2.2E-09 -- -- --
RM 3.5 East Benzo(k)fluoranthene 1.7E+02 ug/kg 7.3E-02 7.3E-02 1.0E-10 1.4E-10 7.E-12 1.E-11 2.E-11 -- -- 7.8E-10 1.1E-09 -- -- --
RM 3.5 East Dibenzo(a,h)anthracene 4.1E+01 ug/kg 7.3E+00 7.3E+00 2.4E-11 3.3E-11 2.E-10 2.E-10 4.E-10 -- -- 1.9E-10 2.6E-10 -- -- --
RM 3.5 East Indeno(1,2,3-cd)pyrene 1.5E+02 ug/kg 7.3E-01 7.3E-01 8.8E-11 1.2E-10 6.E-11 9.E-11 2.E-10 -- -- 6.8E-10 9.4E-10 -- -- --
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 East Naphthalene 1.4E+01 ug/kg -- -- 8.2E-12 1.1E-11 -- -- -- 2.0E-02 2.0E-02 6.4E-11 8.8E-11 3.E-09 4.E-09 8.E-09
RM 3.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 2.E-09 4.E-09 -- -- -- -- -- -- --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 1.3E+03 ug/kg 1.4E-02 1.4E-02 6.0E-10 1.1E-09 8.E-12 2.E-11 2.E-11 2.0E-02 2.0E-02 4.7E-09 8.4E-09 2.E-07 4.E-07 7.E-07
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 3.8E+02 ug/kg 2.0E+00 2.0E+00 2.4E-10 3.1E-10 5.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 1.9E-09 2.4E-09 9.E-05 1.E-04 2.E-04
RM 3.5 East Total PCB Congeners 7.7E+05 pg/g NA NA 4.9E-10 6.3E-10 NA NA -- NA NA 3.8E-09 4.9E-09 NA NA --
RM 3.5 East Total PCBs, Adjusted 7.0E+05 pg/g 2.0E+00 2.0E+00 4.5E-10 5.7E-10 9.E-10 1.E-09 2.E-09 2.0E-05 2.0E-05 3.5E-09 4.5E-09 2.E-04 2.E-04 4.E-04
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 4.5E-16 2.7E-15 6.E-11 4.E-10 4.E-10 1.0E-09 1.0E-09 3.5E-15 2.1E-14 4.E-06 2.E-05 2.E-05
RM 3.5 East Total PCB TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 1.1E-14 1.4E-14 1.E-09 2.E-09 3.E-09 1.0E-09 1.0E-09 8.6E-14 1.1E-13 9.E-05 1.E-04 2.E-04
RM 3.5 East Total TEQ -- pg/g -- -- -- -- 1.E-09 2.E-09 4.E-09 -- -- -- -- 9.E-05 1.E-04 2.E-04
RM 3.5 East Pesticides
RM 3.5 East Aldrin 3.7E-01 ug/kg 1.7E+01 1.7E+01 1.7E-13 3.0E-13 3.E-12 5.E-12 8.E-12 3.0E-05 3.0E-05 1.3E-12 2.4E-12 4.E-08 8.E-08 1.E-07
RM 3.5 East Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 5.7E-14 1.0E-13 9.E-13 2.E-12 3.E-12 5.0E-05 5.0E-05 4.4E-13 8.0E-13 9.E-09 2.E-08 2.E-08
RM 3.5 East Total DDT 6.2E+00 ug/kg 3.4E-01 3.4E-01 8.4E-13 5.0E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 6.5E-12 3.9E-11 1.E-08 8.E-08 9.E-08
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 4 West Metals
RM 4 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 4.6E-10 2.8E-09 7.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.6E-09 2.1E-08 1.E-05 7.E-05 8.E-05
RM 4 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 1.2E-08 NL NL -- NL NL 0.0E+00 9.7E-08 NL NL --
RM 4 West Mercury 8.2E-02 mg/kg -- -- 0.0E+00 6.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.2E-10 0.E+00 2.E-06 2.E-06
RM 4 West Thallium 1.0E+01 mg/kg -- -- 0.0E+00 8.5E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.6E-08 0.E+00 1.E-03 1.E-03
RM 4 West Butyltins
RM 4 West Tributyltin ion 6.1E+00 ug/kg -- -- 2.8E-12 5.0E-12 -- -- -- 3.0E-04 3.0E-04 2.2E-11 3.9E-11 7.E-08 1.E-07 2.E-07
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene 2.5E+02 ug/kg 7.3E-01 7.3E-01 1.5E-10 2.1E-10 1.E-10 2.E-10 3.E-10 -- -- 1.2E-09 1.6E-09 -- -- --
RM 4 West Benzo(a)pyrene 4.0E+02 ug/kg 7.3E+00 7.3E+00 2.3E-10 3.2E-10 2.E-09 2.E-09 4.E-09 -- -- 1.8E-09 2.5E-09 -- -- --
RM 4 West Benzo(b)fluoranthene 3.6E+02 ug/kg 7.3E-01 7.3E-01 2.1E-10 2.9E-10 2.E-10 2.E-10 4.E-10 -- -- 1.6E-09 2.3E-09 -- -- --
RM 4 West Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 7.8E-11 1.1E-10 6.E-12 8.E-12 1.E-11 -- -- 6.1E-10 8.4E-10 -- -- --
RM 4 West Dibenzo(a,h)anthracene 4.4E+01 ug/kg 7.3E+00 7.3E+00 2.6E-11 3.6E-11 2.E-10 3.E-10 5.E-10 -- -- 2.0E-10 2.8E-10 -- -- --
RM 4 West Indeno(1,2,3-cd)pyrene 3.2E+02 ug/kg 7.3E-01 7.3E-01 1.9E-10 2.6E-10 1.E-10 2.E-10 3.E-10 -- -- 1.4E-09 2.0E-09 -- -- --
RM 4 West Naphthalene 7.7E+01 ug/kg -- -- 4.5E-11 6.3E-11 -- -- -- 2.0E-02 2.0E-02 3.5E-10 4.9E-10 2.E-08 2.E-08 4.E-08
RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 5.E-09 -- -- -- -- -- -- --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 4.2E+01 ug/kg 1.4E-02 1.4E-02 1.9E-11 3.4E-11 3.E-13 5.E-13 7.E-13 2.0E-02 2.0E-02 1.5E-10 2.7E-10 7.E-09 1.E-08 2.E-08
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.0E+00 1.4E-11 1.7E-11 3.E-11 3.E-11 6.E-11 2.0E-05 2.0E-05 1.1E-10 1.4E-10 5.E-06 7.E-06 1.E-05
RM 4 West Total PCB Congeners 1.9E+04 pg/g NA NA 1.2E-11 1.5E-11 NA NA -- NA NA 9.3E-11 1.2E-10 NA NA --
RM 4 West Total PCBs, Adjusted 1.8E+04 pg/g 2.0E+00 2.0E+00 1.1E-11 1.5E-11 2.E-11 3.E-11 5.E-11 2.0E-05 2.0E-05 8.8E-11 1.1E-10 4.E-06 6.E-06 1.E-05
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 1.3E+05 2.2E-16 1.3E-15 3.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 1.7E-15 1.0E-14 2.E-06 1.E-05 1.E-05
RM 4 West Total PCB TEQ 4.7E-01 pg/g 1.3E+05 1.3E+05 3.0E-16 3.9E-16 4.E-11 5.E-11 9.E-11 1.0E-09 1.0E-09 2.3E-15 3.0E-15 2.E-06 3.E-06 5.E-06
RM 4 West Total TEQ -- pg/g -- -- -- -- 7.E-11 2.E-10 3.E-10 -- -- -- -- 4.E-06 1.E-05 2.E-05
RM 4 West Pesticides
RM 4 West Aldrin 3.9E-01 ug/kg 1.7E+01 1.7E+01 1.8E-13 3.2E-13 3.E-12 5.E-12 8.E-12 3.0E-05 3.0E-05 1.4E-12 2.5E-12 5.E-08 8.E-08 1.E-07
RM 4 West Dieldrin 7.1E-02 ug/kg 1.6E+01 1.6E+01 3.2E-14 5.8E-14 5.E-13 9.E-13 1.E-12 5.0E-05 5.0E-05 2.5E-13 4.5E-13 5.E-09 9.E-09 1.E-08
RM 4 West Total DDT 1.9E+01 ug/kg 3.4E-01 3.4E-01 2.6E-12 1.5E-11 9.E-13 5.E-12 6.E-12 5.0E-04 5.0E-04 2.0E-11 1.2E-10 4.E-08 2.E-07 3.E-07
RM 4 West Conventionals
RM 4 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 4 East Metals
RM 4 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 5.7E-10 3.5E-09 9.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.5E-09 2.7E-08 1.E-05 9.E-05 1.E-04
RM 4 East Lead 8.0E+01 mg/kg NL NL 0.0E+00 6.5E-08 NL NL -- NL NL 0.0E+00 5.1E-07 NL NL --
RM 4 East Mercury 6.6E-02 mg/kg -- -- 0.0E+00 5.4E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.2E-10 0.E+00 1.E-06 1.E-06
RM 4 East Thallium 8.0E+00 mg/kg -- -- 0.0E+00 6.5E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.1E-08 0.E+00 8.E-04 8.E-04
RM 4 East Butyltins
RM 4 East Tributyltin ion 2.6E+01 ug/kg -- -- 1.2E-11 2.1E-11 -- -- -- 3.0E-04 3.0E-04 9.2E-11 1.7E-10 3.E-07 6.E-07 9.E-07
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene 6.3E+02 ug/kg 7.3E-01 7.3E-01 3.7E-10 5.2E-10 3.E-10 4.E-10 7.E-10 -- -- 2.9E-09 4.0E-09 -- -- --
RM 4 East Benzo(a)pyrene 8.8E+02 ug/kg 7.3E+00 7.3E+00 5.2E-10 7.2E-10 4.E-09 5.E-09 9.E-09 -- -- 4.0E-09 5.6E-09 -- -- --
RM 4 East Benzo(b)fluoranthene 9.0E+02 ug/kg 7.3E-01 7.3E-01 5.3E-10 7.4E-10 4.E-10 5.E-10 9.E-10 -- -- 4.1E-09 5.8E-09 -- -- --
RM 4 East Benzo(k)fluoranthene 7.1E+02 ug/kg 7.3E-02 7.3E-02 4.2E-10 5.8E-10 3.E-11 4.E-11 7.E-11 -- -- 3.3E-09 4.5E-09 -- -- --
RM 4 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 8.3E-11 1.2E-10 6.E-10 8.E-10 1.E-09 -- -- 6.5E-10 9.0E-10 -- -- --
RM 4 East Indeno(1,2,3-cd)pyrene 6.4E+02 ug/kg 7.3E-01 7.3E-01 3.8E-10 5.2E-10 3.E-10 4.E-10 7.E-10 -- -- 2.9E-09 4.1E-09 -- -- --
RM 4 East Naphthalene 3.9E+01 ug/kg -- -- 2.3E-11 3.1E-11 -- -- -- 2.0E-02 2.0E-02 1.8E-10 2.4E-10 9.E-09 1.E-08 2.E-08
RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 7.E-09 1.E-08 -- -- -- -- -- -- --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 9.1E+02 ug/kg 1.4E-02 1.4E-02 4.1E-10 7.5E-10 6.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 3.2E-09 5.8E-09 2.E-07 3.E-07 5.E-07
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 1.5E+02 ug/kg 2.0E+00 2.0E+00 9.6E-11 1.2E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 7.4E-10 9.6E-10 4.E-05 5.E-05 9.E-05
RM 4 East Total PCB Congeners 2.2E+05 pg/g NA NA 1.4E-10 1.8E-10 NA NA -- NA NA 1.1E-09 1.4E-09 NA NA --
RM 4 East Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 2.0E+00 1.3E-10 1.7E-10 3.E-10 3.E-10 6.E-10 2.0E-05 2.0E-05 1.0E-09 1.3E-09 5.E-05 7.E-05 1.E-04
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.3E+05 5.6E-16 3.4E-15 7.E-11 4.E-10 5.E-10 1.0E-09 1.0E-09 4.4E-15 2.6E-14 4.E-06 3.E-05 3.E-05
RM 4 East Total PCB TEQ 1.9E+00 pg/g 1.3E+05 1.3E+05 1.2E-15 1.6E-15 2.E-10 2.E-10 4.E-10 1.0E-09 1.0E-09 9.5E-15 1.2E-14 9.E-06 1.E-05 2.E-05
RM 4 East Total TEQ -- pg/g -- -- -- -- 2.E-10 6.E-10 9.E-10 -- -- -- -- 1.E-05 4.E-05 5.E-05
RM 4 East Pesticides
RM 4 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 2.1E-13 3.9E-13 4.E-12 7.E-12 1.E-11 3.0E-05 3.0E-05 1.7E-12 3.0E-12 6.E-08 1.E-07 2.E-07
RM 4 East Dieldrin 8.9E-02 ug/kg 1.6E+01 1.6E+01 4.0E-14 7.3E-14 6.E-13 1.E-12 2.E-12 5.0E-05 5.0E-05 3.1E-13 5.6E-13 6.E-09 1.E-08 2.E-08
RM 4 East Total DDT 5.4E+00 ug/kg 3.4E-01 3.4E-01 7.4E-13 4.4E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 5.7E-12 3.4E-11 1.E-08 7.E-08 8.E-08
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)
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HQ from 
Dermal 
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Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 East Conventionals
RM 4 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 4.5 West Metals
RM 4.5 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 4.9E-10 2.9E-09 7.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.8E-09 2.3E-08 1.E-05 8.E-05 9.E-05
RM 4.5 West Lead 2.8E+01 mg/kg NL NL 0.0E+00 2.3E-08 NL NL -- NL NL 0.0E+00 1.8E-07 NL NL --
RM 4.5 West Mercury 8.6E-02 mg/kg -- -- 0.0E+00 7.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.4E-10 0.E+00 2.E-06 2.E-06
RM 4.5 West Thallium 9.0E+00 mg/kg -- -- 0.0E+00 7.4E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.7E-08 0.E+00 9.E-04 9.E-04
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 7.5E+00 ug/kg -- -- 3.4E-12 6.1E-12 -- -- -- 3.0E-04 3.0E-04 2.6E-11 4.8E-11 9.E-08 2.E-07 2.E-07
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene 5.5E+02 ug/kg 7.3E-01 7.3E-01 3.3E-10 4.5E-10 2.E-10 3.E-10 6.E-10 -- -- 2.5E-09 3.5E-09 -- -- --
RM 4.5 West Benzo(a)pyrene 7.6E+02 ug/kg 7.3E+00 7.3E+00 4.5E-10 6.2E-10 3.E-09 5.E-09 8.E-09 -- -- 3.5E-09 4.8E-09 -- -- --
RM 4.5 West Benzo(b)fluoranthene 6.6E+02 ug/kg 7.3E-01 7.3E-01 3.9E-10 5.4E-10 3.E-10 4.E-10 7.E-10 -- -- 3.0E-09 4.2E-09 -- -- --
RM 4.5 West Benzo(k)fluoranthene 2.9E+02 ug/kg 7.3E-02 7.3E-02 1.7E-10 2.4E-10 1.E-11 2.E-11 3.E-11 -- -- 1.3E-09 1.8E-09 -- -- --
RM 4.5 West Dibenzo(a,h)anthracene 8.5E+01 ug/kg 7.3E+00 7.3E+00 5.0E-11 6.9E-11 4.E-10 5.E-10 9.E-10 -- -- 3.9E-10 5.4E-10 -- -- --
RM 4.5 West Indeno(1,2,3-cd)pyrene 5.9E+02 ug/kg 7.3E-01 7.3E-01 3.5E-10 4.9E-10 3.E-10 4.E-10 6.E-10 -- -- 2.7E-09 3.8E-09 -- -- --
RM 4.5 West Naphthalene 1.6E+02 ug/kg -- -- 9.6E-11 1.3E-10 -- -- -- 2.0E-02 2.0E-02 7.5E-10 1.0E-09 4.E-08 5.E-08 9.E-08
RM 4.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 6.E-09 1.E-08 -- -- -- -- -- -- --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 5.0E+01 ug/kg 1.4E-02 1.4E-02 2.2E-11 4.1E-11 3.E-13 6.E-13 9.E-13 2.0E-02 2.0E-02 1.7E-10 3.2E-10 9.E-09 2.E-08 2.E-08
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 1.6E-11 2.0E-11 3.E-11 4.E-11 7.E-11 2.0E-05 2.0E-05 1.2E-10 1.6E-10 6.E-06 8.E-06 1.E-05
RM 4.5 West Total PCB Congeners 8.5E+04 pg/g NA NA 5.4E-11 6.9E-11 NA NA -- NA NA 4.2E-10 5.4E-10 NA NA --
RM 4.5 West Total PCBs, Adjusted 7.9E+04 pg/g 2.0E+00 2.0E+00 5.0E-11 6.5E-11 1.E-10 1.E-10 2.E-10 2.0E-05 2.0E-05 3.9E-10 5.1E-10 2.E-05 3.E-05 4.E-05
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 1.3E+05 3.6E-16 2.1E-15 5.E-11 3.E-10 3.E-10 1.0E-09 1.0E-09 2.8E-15 1.7E-14 3.E-06 2.E-05 2.E-05
RM 4.5 West Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.3E+05 8.9E-16 1.2E-15 1.E-10 1.E-10 3.E-10 1.0E-09 1.0E-09 7.0E-15 9.0E-15 7.E-06 9.E-06 2.E-05
RM 4.5 West Total TEQ -- pg/g -- -- -- -- 2.E-10 4.E-10 6.E-10 -- -- -- -- 1.E-05 3.E-05 4.E-05
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.7E-01 ug/kg 1.7E+01 1.7E+01 7.6E-14 1.4E-13 1.E-12 2.E-12 4.E-12 3.0E-05 3.0E-05 5.9E-13 1.1E-12 2.E-08 4.E-08 6.E-08
RM 4.5 West Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 6.1E-14 1.1E-13 1.E-12 2.E-12 3.E-12 5.0E-05 5.0E-05 4.7E-13 8.5E-13 9.E-09 2.E-08 3.E-08
RM 4.5 West Total DDT 4.5E+00 ug/kg 3.4E-01 3.4E-01 6.2E-13 3.7E-12 2.E-13 1.E-12 1.E-12 5.0E-04 5.0E-04 4.8E-12 2.9E-11 1.E-08 6.E-08 7.E-08
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 4.5 East Metals
RM 4.5 East Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 5.4E-10 3.3E-09 8.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.2E-09 2.5E-08 1.E-05 8.E-05 1.E-04
RM 4.5 East Lead 1.6E+02 mg/kg NL NL 0.0E+00 1.3E-07 NL NL -- NL NL 0.0E+00 9.9E-07 NL NL --
RM 4.5 East Mercury 6.3E-02 mg/kg -- -- 0.0E+00 5.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.0E-10 0.E+00 1.E-06 1.E-06
RM 4.5 East Thallium 1.3E+01 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.1E-08 0.E+00 1.E-03 1.E-03
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 4.1E+01 ug/kg -- -- 1.8E-11 3.3E-11 -- -- -- 3.0E-04 3.0E-04 1.4E-10 2.6E-10 5.E-07 9.E-07 1.E-06
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene 3.3E+03 ug/kg 7.3E-01 7.3E-01 2.0E-09 2.7E-09 1.E-09 2.E-09 3.E-09 -- -- 1.5E-08 2.1E-08 -- -- --
RM 4.5 East Benzo(a)pyrene 4.3E+03 ug/kg 7.3E+00 7.3E+00 2.5E-09 3.5E-09 2.E-08 3.E-08 4.E-08 -- -- 2.0E-08 2.7E-08 -- -- --
RM 4.5 East Benzo(b)fluoranthene 3.8E+03 ug/kg 7.3E-01 7.3E-01 2.2E-09 3.1E-09 2.E-09 2.E-09 4.E-09 -- -- 1.7E-08 2.4E-08 -- -- --
RM 4.5 East Benzo(k)fluoranthene 3.4E+03 ug/kg 7.3E-02 7.3E-02 2.0E-09 2.8E-09 1.E-10 2.E-10 3.E-10 -- -- 1.6E-08 2.2E-08 -- -- --
RM 4.5 East Dibenzo(a,h)anthracene 7.1E+02 ug/kg 7.3E+00 7.3E+00 4.2E-10 5.8E-10 3.E-09 4.E-09 7.E-09 -- -- 3.3E-09 4.5E-09 -- -- --
RM 4.5 East Indeno(1,2,3-cd)pyrene 3.0E+03 ug/kg 7.3E-01 7.3E-01 1.8E-09 2.5E-09 1.E-09 2.E-09 3.E-09 -- -- 1.4E-08 1.9E-08 -- -- --
RM 4.5 East Naphthalene 1.5E+02 ug/kg -- -- 8.6E-11 1.2E-10 -- -- -- 2.0E-02 2.0E-02 6.7E-10 9.3E-10 3.E-08 5.E-08 8.E-08
RM 4.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 4.E-08 6.E-08 -- -- -- -- -- -- --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 8.3E+01 ug/kg 1.4E-02 1.4E-02 3.8E-11 6.8E-11 5.E-13 1.E-12 1.E-12 2.0E-02 2.0E-02 2.9E-10 5.3E-10 1.E-08 3.E-08 4.E-08
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 3.5E+01 ug/kg 2.0E+00 2.0E+00 2.2E-11 2.8E-11 4.E-11 6.E-11 1.E-10 2.0E-05 2.0E-05 1.7E-10 2.2E-10 9.E-06 1.E-05 2.E-05
RM 4.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 7.9E-12 1.0E-11 NA NA -- NA NA 6.2E-11 8.0E-11 NA NA --
RM 4.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 7.5E-12 9.7E-12 2.E-11 2.E-11 3.E-11 2.0E-05 2.0E-05 5.9E-11 7.6E-11 3.E-06 4.E-06 7.E-06
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.8E-01 pg/g 1.3E+05 1.3E+05 3.8E-17 2.3E-16 5.E-12 3.E-11 3.E-11 1.0E-09 1.0E-09 2.9E-16 1.8E-15 3.E-07 2.E-06 2.E-06
RM 4.5 East Total PCB TEQ 3.2E-01 pg/g 1.3E+05 1.3E+05 2.0E-16 2.6E-16 3.E-11 3.E-11 6.E-11 1.0E-09 1.0E-09 1.6E-15 2.0E-15 2.E-06 2.E-06 4.E-06
RM 4.5 East Total TEQ -- pg/g -- -- -- -- 3.E-11 6.E-11 9.E-11 -- -- -- -- 2.E-06 4.E-06 6.E-06
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.1E-01 ug/kg 1.7E+01 1.7E+01 4.9E-14 8.8E-14 8.E-13 1.E-12 2.E-12 3.0E-05 3.0E-05 3.8E-13 6.8E-13 1.E-08 2.E-08 4.E-08
RM 4.5 East Dieldrin 5.8E-02 ug/kg 1.6E+01 1.6E+01 2.6E-14 4.8E-14 4.E-13 8.E-13 1.E-12 5.0E-05 5.0E-05 2.1E-13 3.7E-13 4.E-09 7.E-09 1.E-08
RM 4.5 East Total DDT 4.9E+00 ug/kg 3.4E-01 3.4E-01 6.6E-13 4.0E-12 2.E-13 1.E-12 2.E-12 5.0E-04 5.0E-04 5.1E-12 3.1E-11 1.E-08 6.E-08 7.E-08
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-08
RM 5 West Metals
RM 5 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 4.4E-10 2.7E-09 7.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.4E-09 2.1E-08 1.E-05 7.E-05 8.E-05
RM 5 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 1.0E-08 NL NL -- NL NL 0.0E+00 7.9E-08 NL NL --
RM 5 West Mercury 5.2E-02 mg/kg -- -- 0.0E+00 4.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.3E-10 0.E+00 1.E-06 1.E-06
RM 5 West Thallium 1.6E+01 mg/kg -- -- 0.0E+00 1.3E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.9E-08 0.E+00 2.E-03 2.E-03
RM 5 West Butyltins
RM 5 West Tributyltin ion 1.8E+01 ug/kg -- -- 8.2E-12 1.5E-11 -- -- -- 3.0E-04 3.0E-04 6.3E-11 1.1E-10 2.E-07 4.E-07 6.E-07
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene 5.9E+02 ug/kg 7.3E-01 7.3E-01 3.5E-10 4.8E-10 3.E-10 4.E-10 6.E-10 -- -- 2.7E-09 3.8E-09 -- -- --
RM 5 West Benzo(a)pyrene 7.9E+02 ug/kg 7.3E+00 7.3E+00 4.7E-10 6.5E-10 3.E-09 5.E-09 8.E-09 -- -- 3.6E-09 5.0E-09 -- -- --
RM 5 West Benzo(b)fluoranthene 5.7E+02 ug/kg 7.3E-01 7.3E-01 3.3E-10 4.6E-10 2.E-10 3.E-10 6.E-10 -- -- 2.6E-09 3.6E-09 -- -- --
RM 5 West Benzo(k)fluoranthene 4.1E+02 ug/kg 7.3E-02 7.3E-02 2.4E-10 3.4E-10 2.E-11 2.E-11 4.E-11 -- -- 1.9E-09 2.6E-09 -- -- --
RM 5 West Dibenzo(a,h)anthracene 8.2E+01 ug/kg 7.3E+00 7.3E+00 4.8E-11 6.7E-11 4.E-10 5.E-10 8.E-10 -- -- 3.7E-10 5.2E-10 -- -- --
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 West Indeno(1,2,3-cd)pyrene 5.9E+02 ug/kg 7.3E-01 7.3E-01 3.5E-10 4.8E-10 3.E-10 3.E-10 6.E-10 -- -- 2.7E-09 3.7E-09 -- -- --
RM 5 West Naphthalene 1.4E+02 ug/kg -- -- 8.1E-11 1.1E-10 -- -- -- 2.0E-02 2.0E-02 6.3E-10 8.7E-10 3.E-08 4.E-08 7.E-08
RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 6.E-09 1.E-08 -- -- -- -- -- -- --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 3.2E-11 5.8E-11 5.E-13 8.E-13 1.E-12 2.0E-02 2.0E-02 2.5E-10 4.5E-10 1.E-08 2.E-08 4.E-08
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 1.1E-11 1.4E-11 2.E-11 3.E-11 5.E-11 2.0E-05 2.0E-05 8.4E-11 1.1E-10 4.E-06 5.E-06 1.E-05
RM 5 West Total PCB Congeners 8.0E+04 pg/g NA NA 5.1E-11 6.6E-11 NA NA -- NA NA 4.0E-10 5.1E-10 NA NA --
RM 5 West Total PCBs, Adjusted 7.8E+04 pg/g 2.0E+00 2.0E+00 4.9E-11 6.4E-11 1.E-10 1.E-10 2.E-10 2.0E-05 2.0E-05 3.8E-10 4.9E-10 2.E-05 2.E-05 4.E-05
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 3.5E+00 pg/g 1.3E+05 1.3E+05 4.7E-16 2.8E-15 6.E-11 4.E-10 4.E-10 1.0E-09 1.0E-09 3.7E-15 2.2E-14 4.E-06 2.E-05 3.E-05
RM 5 West Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 7.4E-16 9.5E-16 1.E-10 1.E-10 2.E-10 1.0E-09 1.0E-09 5.8E-15 7.4E-15 6.E-06 7.E-06 1.E-05
RM 5 West Total TEQ -- pg/g -- -- -- -- 2.E-10 5.E-10 6.E-10 -- -- -- -- 9.E-06 3.E-05 4.E-05
RM 5 West Pesticides
RM 5 West Aldrin 4.4E-01 ug/kg 1.7E+01 1.7E+01 2.0E-13 3.6E-13 3.E-12 6.E-12 1.E-11 3.0E-05 3.0E-05 1.6E-12 2.8E-12 5.E-08 9.E-08 1.E-07
RM 5 West Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 6.7E-14 1.2E-13 1.E-12 2.E-12 3.E-12 5.0E-05 5.0E-05 5.2E-13 9.4E-13 1.E-08 2.E-08 3.E-08
RM 5 West Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.6E-12 9.5E-12 5.E-13 3.E-12 4.E-12 5.0E-04 5.0E-04 1.2E-11 7.4E-11 2.E-08 1.E-07 2.E-07
RM 5 West Conventionals
RM 5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 5 East Metals
RM 5 East Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 4.4E-10 2.6E-09 7.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.4E-09 2.1E-08 1.E-05 7.E-05 8.E-05
RM 5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.1E-08 NL NL -- NL NL 0.0E+00 8.9E-08 NL NL --
RM 5 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 5.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.3E-10 0.E+00 1.E-06 1.E-06
RM 5 East Thallium 2.1E+01 mg/kg -- -- 0.0E+00 1.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.4E-07 0.E+00 2.E-03 2.E-03
RM 5 East Butyltins
RM 5 East Tributyltin ion 5.7E+01 ug/kg -- -- 2.6E-11 4.7E-11 -- -- -- 3.0E-04 3.0E-04 2.0E-10 3.6E-10 7.E-07 1.E-06 2.E-06
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.3E-10 1.7E-10 9.E-11 1.E-10 2.E-10 -- -- 9.8E-10 1.4E-09 -- -- --
RM 5 East Benzo(a)pyrene 3.0E+02 ug/kg 7.3E+00 7.3E+00 1.8E-10 2.4E-10 1.E-09 2.E-09 3.E-09 -- -- 1.4E-09 1.9E-09 -- -- --
RM 5 East Benzo(b)fluoranthene 3.2E+02 ug/kg 7.3E-01 7.3E-01 1.9E-10 2.6E-10 1.E-10 2.E-10 3.E-10 -- -- 1.5E-09 2.0E-09 -- -- --
RM 5 East Benzo(k)fluoranthene 1.5E+02 ug/kg 7.3E-02 7.3E-02 8.9E-11 1.2E-10 7.E-12 9.E-12 2.E-11 -- -- 6.9E-10 9.6E-10 -- -- --
RM 5 East Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 2.5E-11 3.5E-11 2.E-10 3.E-10 4.E-10 -- -- 2.0E-10 2.7E-10 -- -- --
RM 5 East Indeno(1,2,3-cd)pyrene 2.4E+02 ug/kg 7.3E-01 7.3E-01 1.4E-10 2.0E-10 1.E-10 1.E-10 2.E-10 -- -- 1.1E-09 1.5E-09 -- -- --
RM 5 East Naphthalene 5.5E+01 ug/kg -- -- 3.2E-11 4.5E-11 -- -- -- 2.0E-02 2.0E-02 2.5E-10 3.5E-10 1.E-08 2.E-08 3.E-08
RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 4.E-09 -- -- -- -- -- -- --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 8.5E+01 ug/kg 1.4E-02 1.4E-02 3.9E-11 7.0E-11 5.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 3.0E-10 5.4E-10 2.E-08 3.E-08 4.E-08
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.0E+01 ug/kg 2.0E+00 2.0E+00 1.2E-11 1.6E-11 2.E-11 3.E-11 6.E-11 2.0E-05 2.0E-05 9.7E-11 1.2E-10 5.E-06 6.E-06 1.E-05
RM 5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 5 East Pesticides
RM 5 East Aldrin 1.9E-01 ug/kg 1.7E+01 1.7E+01 8.6E-14 1.6E-13 1.E-12 3.E-12 4.E-12 3.0E-05 3.0E-05 6.7E-13 1.2E-12 2.E-08 4.E-08 6.E-08
RM 5 East Dieldrin 1.9E-01 ug/kg 1.6E+01 1.6E+01 8.6E-14 1.5E-13 1.E-12 2.E-12 4.E-12 5.0E-05 5.0E-05 6.7E-13 1.2E-12 1.E-08 2.E-08 4.E-08
RM 5 East Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 1.9E-13 1.1E-12 6.E-14 4.E-13 4.E-13 5.0E-04 5.0E-04 1.5E-12 8.7E-12 3.E-09 2.E-08 2.E-08
RM 5 East Conventionals
RM 5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-09
RM 5.5 West Metals
RM 5.5 West Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 5.8E-10 3.5E-09 9.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.5E-09 2.7E-08 1.E-05 9.E-05 1.E-04
RM 5.5 West Lead 2.0E+01 mg/kg NL NL 0.0E+00 1.6E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 5.5 West Mercury 6.8E-02 mg/kg -- -- 0.0E+00 5.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.3E-10 0.E+00 1.E-06 1.E-06
RM 5.5 West Thallium 8.0E-02 mg/kg -- -- 0.0E+00 6.5E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.1E-10 0.E+00 8.E-06 8.E-06
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 1.7E+01 ug/kg -- -- 7.9E-12 1.4E-11 -- -- -- 3.0E-04 3.0E-04 6.1E-11 1.1E-10 2.E-07 4.E-07 6.E-07
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 7.8E-10 1.1E-09 6.E-10 8.E-10 1.E-09 -- -- 6.1E-09 8.5E-09 -- -- --
RM 5.5 West Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 1.1E-09 1.5E-09 8.E-09 1.E-08 2.E-08 -- -- 8.7E-09 1.2E-08 -- -- --
RM 5.5 West Benzo(b)fluoranthene 1.5E+03 ug/kg 7.3E-01 7.3E-01 9.0E-10 1.3E-09 7.E-10 9.E-10 2.E-09 -- -- 7.0E-09 9.8E-09 -- -- --
RM 5.5 West Benzo(k)fluoranthene 7.5E+02 ug/kg 7.3E-02 7.3E-02 4.4E-10 6.1E-10 3.E-11 4.E-11 8.E-11 -- -- 3.4E-09 4.8E-09 -- -- --
RM 5.5 West Dibenzo(a,h)anthracene 1.7E+02 ug/kg 7.3E+00 7.3E+00 1.0E-10 1.4E-10 7.E-10 1.E-09 2.E-09 -- -- 7.8E-10 1.1E-09 -- -- --
RM 5.5 West Indeno(1,2,3-cd)pyrene 1.5E+03 ug/kg 7.3E-01 7.3E-01 8.7E-10 1.2E-09 6.E-10 9.E-10 2.E-09 -- -- 6.8E-09 9.4E-09 -- -- --
RM 5.5 West Naphthalene 1.2E+02 ug/kg -- -- 6.9E-11 9.6E-11 -- -- -- 2.0E-02 2.0E-02 5.4E-10 7.5E-10 3.E-08 4.E-08 6.E-08
RM 5.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 1.E-08 3.E-08 -- -- -- -- -- -- --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 7.4E+01 ug/kg 1.4E-02 1.4E-02 3.4E-11 6.1E-11 5.E-13 9.E-13 1.E-12 2.0E-02 2.0E-02 2.6E-10 4.7E-10 1.E-08 2.E-08 4.E-08
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 2.1E-11 2.6E-11 4.E-11 5.E-11 9.E-11 2.0E-05 2.0E-05 1.6E-10 2.1E-10 8.E-06 1.E-05 2.E-05
RM 5.5 West Total PCB Congeners 1.8E+04 pg/g NA NA 1.1E-11 1.5E-11 NA NA -- NA NA 8.9E-11 1.1E-10 NA NA --
RM 5.5 West Total PCBs, Adjusted 1.7E+04 pg/g 2.0E+00 2.0E+00 1.1E-11 1.4E-11 2.E-11 3.E-11 5.E-11 2.0E-05 2.0E-05 8.3E-11 1.1E-10 4.E-06 5.E-06 9.E-06
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 2.0E-16 1.2E-15 3.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 1.5E-15 9.3E-15 2.E-06 9.E-06 1.E-05
RM 5.5 West Total PCB TEQ 5.8E-01 pg/g 1.3E+05 1.3E+05 3.7E-16 4.7E-16 5.E-11 6.E-11 1.E-10 1.0E-09 1.0E-09 2.9E-15 3.7E-15 3.E-06 4.E-06 7.E-06
RM 5.5 West Total TEQ -- pg/g -- -- -- -- 7.E-11 2.E-10 3.E-10 -- -- -- -- 4.E-06 1.E-05 2.E-05
RM 5.5 West Pesticides
RM 5.5 West Aldrin 4.2E-01 ug/kg 1.7E+01 1.7E+01 1.9E-13 3.4E-13 3.E-12 6.E-12 9.E-12 3.0E-05 3.0E-05 1.5E-12 2.7E-12 5.E-08 9.E-08 1.E-07
RM 5.5 West Dieldrin 3.1E-01 ug/kg 1.6E+01 1.6E+01 1.4E-13 2.6E-13 2.E-12 4.E-12 6.E-12 5.0E-05 5.0E-05 1.1E-12 2.0E-12 2.E-08 4.E-08 6.E-08
RM 5.5 West Total DDT 1.9E+01 ug/kg 3.4E-01 3.4E-01 2.6E-12 1.6E-11 9.E-13 5.E-12 6.E-12 5.0E-04 5.0E-04 2.0E-11 1.2E-10 4.E-08 2.E-07 3.E-07
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 5.5 East Metals
RM 5.5 East Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 7.8E-10 4.7E-09 1.E-09 7.E-09 8.E-09 3.0E-04 3.0E-04 6.1E-09 3.7E-08 2.E-05 1.E-04 1.E-04
RM 5.5 East Lead 6.0E+01 mg/kg NL NL 0.0E+00 4.9E-08 NL NL -- NL NL 0.0E+00 3.8E-07 NL NL --
RM 5.5 East Mercury 2.3E-01 mg/kg -- -- 0.0E+00 1.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 5.5 East Thallium 9.2E+00 mg/kg -- -- 0.0E+00 7.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.9E-08 0.E+00 9.E-04 9.E-04
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 1.7E+02 ug/kg -- -- 7.8E-11 1.4E-10 -- -- -- 3.0E-04 3.0E-04 6.1E-10 1.1E-09 2.E-06 4.E-06 6.E-06
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene 4.6E+02 ug/kg 7.3E-01 7.3E-01 2.7E-10 3.8E-10 2.E-10 3.E-10 5.E-10 -- -- 2.1E-09 2.9E-09 -- -- --
RM 5.5 East Benzo(a)pyrene 5.6E+02 ug/kg 7.3E+00 7.3E+00 3.3E-10 4.6E-10 2.E-09 3.E-09 6.E-09 -- -- 2.6E-09 3.6E-09 -- -- --
RM 5.5 East Benzo(b)fluoranthene 6.8E+02 ug/kg 7.3E-01 7.3E-01 4.0E-10 5.5E-10 3.E-10 4.E-10 7.E-10 -- -- 3.1E-09 4.3E-09 -- -- --
RM 5.5 East Benzo(k)fluoranthene 2.6E+02 ug/kg 7.3E-02 7.3E-02 1.5E-10 2.1E-10 1.E-11 2.E-11 3.E-11 -- -- 1.2E-09 1.7E-09 -- -- --
RM 5.5 East Dibenzo(a,h)anthracene 8.8E+01 ug/kg 7.3E+00 7.3E+00 5.2E-11 7.2E-11 4.E-10 5.E-10 9.E-10 -- -- 4.0E-10 5.6E-10 -- -- --
RM 5.5 East Indeno(1,2,3-cd)pyrene 4.3E+02 ug/kg 7.3E-01 7.3E-01 2.5E-10 3.5E-10 2.E-10 3.E-10 4.E-10 -- -- 2.0E-09 2.7E-09 -- -- --
RM 5.5 East Naphthalene 1.3E+02 ug/kg -- -- 7.9E-11 1.1E-10 -- -- -- 2.0E-02 2.0E-02 6.2E-10 8.5E-10 3.E-08 4.E-08 7.E-08
RM 5.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 5.E-09 8.E-09 -- -- -- -- -- -- --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 2.6E+02 ug/kg 1.4E-02 1.4E-02 1.2E-10 2.1E-10 2.E-12 3.E-12 5.E-12 2.0E-02 2.0E-02 9.1E-10 1.6E-09 5.E-08 8.E-08 1.E-07
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.1E+02 ug/kg 2.0E+00 2.0E+00 6.7E-11 8.6E-11 1.E-10 2.E-10 3.E-10 2.0E-05 2.0E-05 5.2E-10 6.7E-10 3.E-05 3.E-05 6.E-05
RM 5.5 East Total PCB Congeners 8.1E+04 pg/g NA NA 5.2E-11 6.6E-11 NA NA -- NA NA 4.0E-10 5.2E-10 NA NA --
RM 5.5 East Total PCBs, Adjusted 7.7E+04 pg/g 2.0E+00 2.0E+00 4.9E-11 6.3E-11 1.E-10 1.E-10 2.E-10 2.0E-05 2.0E-05 3.8E-10 4.9E-10 2.E-05 2.E-05 4.E-05
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 4.4E+00 pg/g 1.3E+05 1.3E+05 6.1E-16 3.6E-15 8.E-11 5.E-10 6.E-10 1.0E-09 1.0E-09 4.7E-15 2.8E-14 5.E-06 3.E-05 3.E-05
RM 5.5 East Total PCB TEQ 2.0E+00 pg/g 1.3E+05 1.3E+05 1.3E-15 1.7E-15 2.E-10 2.E-10 4.E-10 1.0E-09 1.0E-09 1.0E-14 1.3E-14 1.E-05 1.E-05 2.E-05
RM 5.5 East Total TEQ -- pg/g -- -- -- -- 2.E-10 7.E-10 9.E-10 -- -- -- -- 1.E-05 4.E-05 6.E-05
RM 5.5 East Pesticides
RM 5.5 East Aldrin 4.1E-01 ug/kg 1.7E+01 1.7E+01 1.9E-13 3.3E-13 3.E-12 6.E-12 9.E-12 3.0E-05 3.0E-05 1.4E-12 2.6E-12 5.E-08 9.E-08 1.E-07
RM 5.5 East Dieldrin 4.7E-01 ug/kg 1.6E+01 1.6E+01 2.1E-13 3.9E-13 3.E-12 6.E-12 1.E-11 5.0E-05 5.0E-05 1.7E-12 3.0E-12 3.E-08 6.E-08 9.E-08
RM 5.5 East Total DDT 8.2E+00 ug/kg 3.4E-01 3.4E-01 1.1E-12 6.7E-12 4.E-13 2.E-12 3.E-12 5.0E-04 5.0E-04 8.7E-12 5.2E-11 2.E-08 1.E-07 1.E-07
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 6 West Metals
RM 6 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 5.0E-10 3.0E-09 7.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.9E-09 2.3E-08 1.E-05 8.E-05 9.E-05
RM 6 West Lead 4.3E+01 mg/kg NL NL 0.0E+00 3.5E-08 NL NL -- NL NL 0.0E+00 2.7E-07 NL NL --
RM 6 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 9.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.2E-10 0.E+00 2.E-06 2.E-06
RM 6 West Thallium 2.0E+00 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-08 0.E+00 2.E-04 2.E-04
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 West Butyltins
RM 6 West Tributyltin ion 1.3E+01 ug/kg -- -- 5.8E-12 1.1E-11 -- -- -- 3.0E-04 3.0E-04 4.5E-11 8.2E-11 2.E-07 3.E-07 4.E-07
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene 2.5E+04 ug/kg 7.3E-01 7.3E-01 1.5E-08 2.1E-08 1.E-08 2.E-08 3.E-08 -- -- 1.2E-07 1.6E-07 -- -- --
RM 6 West Benzo(a)pyrene 3.1E+04 ug/kg 7.3E+00 7.3E+00 1.8E-08 2.5E-08 1.E-07 2.E-07 3.E-07 -- -- 1.4E-07 2.0E-07 -- -- --
RM 6 West Benzo(b)fluoranthene 2.2E+04 ug/kg 7.3E-01 7.3E-01 1.3E-08 1.8E-08 1.E-08 1.E-08 2.E-08 -- -- 1.0E-07 1.4E-07 -- -- --
RM 6 West Benzo(k)fluoranthene 1.4E+04 ug/kg 7.3E-02 7.3E-02 8.3E-09 1.1E-08 6.E-10 8.E-10 1.E-09 -- -- 6.4E-08 8.9E-08 -- -- --
RM 6 West Dibenzo(a,h)anthracene 2.9E+03 ug/kg 7.3E+00 7.3E+00 1.7E-09 2.4E-09 1.E-08 2.E-08 3.E-08 -- -- 1.3E-08 1.9E-08 -- -- --
RM 6 West Indeno(1,2,3-cd)pyrene 2.1E+04 ug/kg 7.3E-01 7.3E-01 1.2E-08 1.7E-08 9.E-09 1.E-08 2.E-08 -- -- 9.7E-08 1.3E-07 -- -- --
RM 6 West Naphthalene 1.1E+04 ug/kg -- -- 6.4E-09 8.9E-09 -- -- -- 2.0E-02 2.0E-02 5.0E-08 6.9E-08 2.E-06 3.E-06 6.E-06
RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 2.E-07 4.E-07 -- -- -- -- -- -- --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 2.2E+02 ug/kg 1.4E-02 1.4E-02 1.0E-10 1.8E-10 1.E-12 3.E-12 4.E-12 2.0E-02 2.0E-02 7.7E-10 1.4E-09 4.E-08 7.E-08 1.E-07
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 4.3E+01 ug/kg 2.0E+00 2.0E+00 2.7E-11 3.5E-11 5.E-11 7.E-11 1.E-10 2.0E-05 2.0E-05 2.1E-10 2.7E-10 1.E-05 1.E-05 2.E-05
RM 6 West Total PCB Congeners 8.6E+04 pg/g NA NA 5.4E-11 7.0E-11 NA NA -- NA NA 4.2E-10 5.5E-10 NA NA --
RM 6 West Total PCBs, Adjusted 8.2E+04 pg/g 2.0E+00 2.0E+00 5.2E-11 6.7E-11 1.E-10 1.E-10 2.E-10 2.0E-05 2.0E-05 4.1E-10 5.2E-10 2.E-05 3.E-05 5.E-05
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 2.1E-16 1.2E-15 3.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 1.6E-15 9.7E-15 2.E-06 1.E-05 1.E-05
RM 6 West Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.3E+05 9.1E-16 1.2E-15 1.E-10 2.E-10 3.E-10 1.0E-09 1.0E-09 7.1E-15 9.1E-15 7.E-06 9.E-06 2.E-05
RM 6 West Total TEQ -- pg/g -- -- -- -- 1.E-10 3.E-10 5.E-10 -- -- -- -- 9.E-06 2.E-05 3.E-05
RM 6 West Pesticides
RM 6 West Aldrin 1.2E+00 ug/kg 1.7E+01 1.7E+01 5.6E-13 1.0E-12 1.E-11 2.E-11 3.E-11 3.0E-05 3.0E-05 4.4E-12 7.9E-12 1.E-07 3.E-07 4.E-07
RM 6 West Dieldrin 1.1E+00 ug/kg 1.6E+01 1.6E+01 5.1E-13 9.1E-13 8.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 3.9E-12 7.1E-12 8.E-08 1.E-07 2.E-07
RM 6 West Total DDT 3.6E+01 ug/kg 3.4E-01 3.4E-01 4.9E-12 2.9E-11 2.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 3.8E-11 2.3E-10 8.E-08 5.E-07 5.E-07
RM 6 West Conventionals
RM 6 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 6 East Metals
RM 6 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 5.0E-10 3.0E-09 8.E-10 5.E-09 5.E-09 3.0E-04 3.0E-04 3.9E-09 2.3E-08 1.E-05 8.E-05 9.E-05
RM 6 East Lead 1.9E+01 mg/kg NL NL 0.0E+00 1.6E-08 NL NL -- NL NL 0.0E+00 1.2E-07 NL NL --
RM 6 East Mercury 2.9E-01 mg/kg -- -- 0.0E+00 2.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-09 0.E+00 6.E-06 6.E-06
RM 6 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 1.8E+02 ug/kg -- -- 8.1E-11 1.5E-10 -- -- -- 3.0E-04 3.0E-04 6.3E-10 1.1E-09 2.E-06 4.E-06 6.E-06
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene 5.3E+02 ug/kg 7.3E-01 7.3E-01 3.1E-10 4.3E-10 2.E-10 3.E-10 5.E-10 -- -- 2.4E-09 3.4E-09 -- -- --
RM 6 East Benzo(a)pyrene 7.5E+02 ug/kg 7.3E+00 7.3E+00 4.4E-10 6.1E-10 3.E-09 4.E-09 8.E-09 -- -- 3.4E-09 4.8E-09 -- -- --
RM 6 East Benzo(b)fluoranthene 7.3E+02 ug/kg 7.3E-01 7.3E-01 4.3E-10 5.9E-10 3.E-10 4.E-10 7.E-10 -- -- 3.3E-09 4.6E-09 -- -- --
RM 6 East Benzo(k)fluoranthene 4.6E+02 ug/kg 7.3E-02 7.3E-02 2.7E-10 3.8E-10 2.E-11 3.E-11 5.E-11 -- -- 2.1E-09 2.9E-09 -- -- --
RM 6 East Dibenzo(a,h)anthracene 9.6E+01 ug/kg 7.3E+00 7.3E+00 5.6E-11 7.8E-11 4.E-10 6.E-10 1.E-09 -- -- 4.4E-10 6.1E-10 -- -- --
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 East Indeno(1,2,3-cd)pyrene 4.2E+02 ug/kg 7.3E-01 7.3E-01 2.5E-10 3.4E-10 2.E-10 3.E-10 4.E-10 -- -- 1.9E-09 2.7E-09 -- -- --
RM 6 East Naphthalene 2.5E+02 ug/kg -- -- 1.5E-10 2.0E-10 -- -- -- 2.0E-02 2.0E-02 1.1E-09 1.6E-09 6.E-08 8.E-08 1.E-07
RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 6.E-09 1.E-08 -- -- -- -- -- -- --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 1.4E-02 3.7E-11 6.7E-11 5.E-13 9.E-13 1.E-12 2.0E-02 2.0E-02 2.9E-10 5.2E-10 1.E-08 3.E-08 4.E-08
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 7.7E+01 ug/kg 2.0E+00 2.0E+00 4.9E-11 6.3E-11 1.E-10 1.E-10 2.E-10 2.0E-05 2.0E-05 3.8E-10 4.9E-10 2.E-05 2.E-05 4.E-05
RM 6 East Total PCB Congeners 4.1E+04 pg/g NA NA 2.6E-11 3.3E-11 NA NA -- NA NA 2.0E-10 2.6E-10 NA NA --
RM 6 East Total PCBs, Adjusted 3.8E+04 pg/g 2.0E+00 2.0E+00 2.4E-11 3.1E-11 5.E-11 6.E-11 1.E-10 2.0E-05 2.0E-05 1.9E-10 2.4E-10 9.E-06 1.E-05 2.E-05
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 3.2E+00 pg/g 1.3E+05 1.3E+05 4.3E-16 2.6E-15 6.E-11 3.E-10 4.E-10 1.0E-09 1.0E-09 3.4E-15 2.0E-14 3.E-06 2.E-05 2.E-05
RM 6 East Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 7.8E-16 1.0E-15 1.E-10 1.E-10 2.E-10 1.0E-09 1.0E-09 6.1E-15 7.9E-15 6.E-06 8.E-06 1.E-05
RM 6 East Total TEQ -- pg/g -- -- -- -- 2.E-10 5.E-10 6.E-10 -- -- -- -- 9.E-06 3.E-05 4.E-05
RM 6 East Pesticides
RM 6 East Aldrin 4.1E-01 ug/kg 1.7E+01 1.7E+01 1.9E-13 3.3E-13 3.E-12 6.E-12 9.E-12 3.0E-05 3.0E-05 1.4E-12 2.6E-12 5.E-08 9.E-08 1.E-07
RM 6 East Dieldrin 4.4E-02 ug/kg 1.6E+01 1.6E+01 2.0E-14 3.6E-14 3.E-13 6.E-13 9.E-13 5.0E-05 5.0E-05 1.6E-13 2.8E-13 3.E-09 6.E-09 9.E-09
RM 6 East Total DDT 2.9E+00 ug/kg 3.4E-01 3.4E-01 4.0E-13 2.4E-12 1.E-13 8.E-13 9.E-13 5.0E-04 5.0E-04 3.1E-12 1.9E-11 6.E-09 4.E-08 4.E-08
RM 6 East Conventionals
RM 6 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 6.5 West Metals
RM 6.5 West Arsenic 7.4E+00 mg/kg 1.5E+00 1.5E+00 1.0E-09 6.1E-09 2.E-09 9.E-09 1.E-08 3.0E-04 3.0E-04 7.8E-09 4.7E-08 3.E-05 2.E-04 2.E-04
RM 6.5 West Lead 4.0E+01 mg/kg NL NL 0.0E+00 3.3E-08 NL NL -- NL NL 0.0E+00 2.6E-07 NL NL --
RM 6.5 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 8.9E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.9E-10 0.E+00 2.E-06 2.E-06
RM 6.5 West Thallium 9.0E-02 mg/kg -- -- 0.0E+00 7.4E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.7E-10 0.E+00 9.E-06 9.E-06
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 2.6E+01 ug/kg -- -- 1.2E-11 2.1E-11 -- -- -- 3.0E-04 3.0E-04 9.3E-11 1.7E-10 3.E-07 6.E-07 9.E-07
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene 7.4E+02 ug/kg 7.3E-01 7.3E-01 4.4E-10 6.1E-10 3.E-10 4.E-10 8.E-10 -- -- 3.4E-09 4.7E-09 -- -- --
RM 6.5 West Benzo(a)pyrene 9.1E+02 ug/kg 7.3E+00 7.3E+00 5.4E-10 7.5E-10 4.E-09 5.E-09 9.E-09 -- -- 4.2E-09 5.8E-09 -- -- --
RM 6.5 West Benzo(b)fluoranthene 1.0E+03 ug/kg 7.3E-01 7.3E-01 6.0E-10 8.3E-10 4.E-10 6.E-10 1.E-09 -- -- 4.6E-09 6.4E-09 -- -- --
RM 6.5 West Benzo(k)fluoranthene 4.0E+02 ug/kg 7.3E-02 7.3E-02 2.4E-10 3.3E-10 2.E-11 2.E-11 4.E-11 -- -- 1.9E-09 2.6E-09 -- -- --
RM 6.5 West Dibenzo(a,h)anthracene 1.7E+02 ug/kg 7.3E+00 7.3E+00 9.9E-11 1.4E-10 7.E-10 1.E-09 2.E-09 -- -- 7.7E-10 1.1E-09 -- -- --
RM 6.5 West Indeno(1,2,3-cd)pyrene 6.2E+02 ug/kg 7.3E-01 7.3E-01 3.7E-10 5.1E-10 3.E-10 4.E-10 6.E-10 -- -- 2.9E-09 4.0E-09 -- -- --
RM 6.5 West Naphthalene 1.1E+02 ug/kg -- -- 6.2E-11 8.6E-11 -- -- -- 2.0E-02 2.0E-02 4.8E-10 6.7E-10 2.E-08 3.E-08 6.E-08
RM 6.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-09 8.E-09 1.E-08 -- -- -- -- -- -- --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 8.1E+01 ug/kg 1.4E-02 1.4E-02 3.7E-11 6.6E-11 5.E-13 9.E-13 1.E-12 2.0E-02 2.0E-02 2.9E-10 5.2E-10 1.E-08 3.E-08 4.E-08
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 6.4E+01 ug/kg 2.0E+00 2.0E+00 4.0E-11 5.2E-11 8.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 3.1E-10 4.0E-10 2.E-05 2.E-05 4.E-05
RM 6.5 West Total PCB Congeners 1.9E+05 pg/g NA NA 1.2E-10 1.5E-10 NA NA -- NA NA 9.2E-10 1.2E-09 NA NA --
RM 6.5 West Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 2.0E+00 1.1E-10 1.5E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 8.9E-10 1.1E-09 4.E-05 6.E-05 1.E-04
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 2.1E+01 pg/g 1.3E+05 1.3E+05 2.8E-15 1.7E-14 4.E-10 2.E-09 3.E-09 1.0E-09 1.0E-09 2.2E-14 1.3E-13 2.E-05 1.E-04 2.E-04
RM 6.5 West Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 1.1E-15 1.5E-15 1.E-10 2.E-10 3.E-10 1.0E-09 1.0E-09 8.9E-15 1.1E-14 9.E-06 1.E-05 2.E-05
RM 6.5 West Total TEQ -- pg/g -- -- -- -- 5.E-10 2.E-09 3.E-09 -- -- -- -- 3.E-05 1.E-04 2.E-04
RM 6.5 West Pesticides
RM 6.5 West Aldrin 1.7E+00 ug/kg 1.7E+01 1.7E+01 7.9E-13 1.4E-12 1.E-11 2.E-11 4.E-11 3.0E-05 3.0E-05 6.1E-12 1.1E-11 2.E-07 4.E-07 6.E-07
RM 6.5 West Dieldrin 5.4E-01 ug/kg 1.6E+01 1.6E+01 2.5E-13 4.4E-13 4.E-12 7.E-12 1.E-11 5.0E-05 5.0E-05 1.9E-12 3.4E-12 4.E-08 7.E-08 1.E-07
RM 6.5 West Total DDT 9.2E+01 ug/kg 3.4E-01 3.4E-01 1.3E-11 7.5E-11 4.E-12 3.E-11 3.E-11 5.0E-04 5.0E-04 9.7E-11 5.9E-10 2.E-07 1.E-06 1.E-06
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 6.5 East Metals
RM 6.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 5.7E-10 3.4E-09 8.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.4E-09 2.6E-08 1.E-05 9.E-05 1.E-04
RM 6.5 East Lead 4.3E+02 mg/kg NL NL 0.0E+00 3.5E-07 NL NL -- NL NL 0.0E+00 2.7E-06 NL NL --
RM 6.5 East Mercury 2.2E+00 mg/kg -- -- 0.0E+00 1.8E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-08 0.E+00 5.E-05 5.E-05
RM 6.5 East Thallium 4.7E+00 mg/kg -- -- 0.0E+00 3.8E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.0E-08 0.E+00 4.E-04 4.E-04
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 4.3E+01 ug/kg -- -- 1.9E-11 3.5E-11 -- -- -- 3.0E-04 3.0E-04 1.5E-10 2.7E-10 5.E-07 9.E-07 1.E-06
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene 1.1E+02 ug/kg 7.3E-01 7.3E-01 6.4E-11 8.9E-11 5.E-11 6.E-11 1.E-10 -- -- 5.0E-10 6.9E-10 -- -- --
RM 6.5 East Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 5.1E-11 7.0E-11 4.E-10 5.E-10 9.E-10 -- -- 3.9E-10 5.5E-10 -- -- --
RM 6.5 East Benzo(b)fluoranthene 1.1E+02 ug/kg 7.3E-01 7.3E-01 6.7E-11 9.2E-11 5.E-11 7.E-11 1.E-10 -- -- 5.2E-10 7.2E-10 -- -- --
RM 6.5 East Benzo(k)fluoranthene 6.1E+01 ug/kg 7.3E-02 7.3E-02 3.6E-11 5.0E-11 3.E-12 4.E-12 6.E-12 -- -- 2.8E-10 3.9E-10 -- -- --
RM 6.5 East Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 8.7E-12 1.2E-11 6.E-11 9.E-11 2.E-10 -- -- 6.8E-11 9.4E-11 -- -- --
RM 6.5 East Indeno(1,2,3-cd)pyrene 5.9E+01 ug/kg 7.3E-01 7.3E-01 3.4E-11 4.8E-11 3.E-11 3.E-11 6.E-11 -- -- 2.7E-10 3.7E-10 -- -- --
RM 6.5 East Naphthalene 6.5E+01 ug/kg -- -- 3.8E-11 5.3E-11 -- -- -- 2.0E-02 2.0E-02 3.0E-10 4.1E-10 1.E-08 2.E-08 4.E-08
RM 6.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-10 8.E-10 1.E-09 -- -- -- -- -- -- --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 1.4E-02 4.2E-11 7.6E-11 6.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 3.3E-10 5.9E-10 2.E-08 3.E-08 5.E-08
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 2.0E+02 ug/kg 2.0E+00 2.0E+00 1.3E-10 1.7E-10 3.E-10 3.E-10 6.E-10 2.0E-05 2.0E-05 1.0E-09 1.3E-09 5.E-05 6.E-05 1.E-04
RM 6.5 East Total PCB Congeners 3.9E+05 pg/g NA NA 2.5E-10 3.2E-10 NA NA -- NA NA 1.9E-09 2.5E-09 NA NA --
RM 6.5 East Total PCBs, Adjusted 3.8E+05 pg/g 2.0E+00 2.0E+00 2.4E-10 3.1E-10 5.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 1.9E-09 2.4E-09 9.E-05 1.E-04 2.E-04
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 2.0E+01 pg/g 1.3E+05 1.3E+05 2.7E-15 1.6E-14 4.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 2.1E-14 1.3E-13 2.E-05 1.E-04 1.E-04
RM 6.5 East Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 1.9E-15 2.5E-15 2.E-10 3.E-10 6.E-10 1.0E-09 1.0E-09 1.5E-14 1.9E-14 1.E-05 2.E-05 3.E-05
RM 6.5 East Total TEQ -- pg/g -- -- -- -- 6.E-10 2.E-09 3.E-09 -- -- -- -- 4.E-05 1.E-04 2.E-04
RM 6.5 East Pesticides
RM 6.5 East Aldrin 7.6E-02 ug/kg 1.7E+01 1.7E+01 3.5E-14 6.2E-14 6.E-13 1.E-12 2.E-12 3.0E-05 3.0E-05 2.7E-13 4.8E-13 9.E-09 2.E-08 3.E-08
RM 6.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 6.8E-14 1.2E-13 1.E-12 2.E-12 3.E-12 5.0E-05 5.0E-05 5.3E-13 9.6E-13 1.E-08 2.E-08 3.E-08
RM 6.5 East Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 2.0E-12 1.2E-11 7.E-13 4.E-12 5.E-12 5.0E-04 5.0E-04 1.6E-11 9.6E-11 3.E-08 2.E-07 2.E-07
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 7 West Metals
RM 7 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 5.6E-10 3.4E-09 8.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.4E-09 2.6E-08 1.E-05 9.E-05 1.E-04
RM 7 West Lead 6.9E+01 mg/kg NL NL 0.0E+00 5.7E-08 NL NL -- NL NL 0.0E+00 4.4E-07 NL NL --
RM 7 West Mercury 8.1E-02 mg/kg -- -- 0.0E+00 6.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.2E-10 0.E+00 2.E-06 2.E-06
RM 7 West Thallium 3.7E+00 mg/kg -- -- 0.0E+00 3.0E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.3E-08 0.E+00 4.E-04 4.E-04
RM 7 West Butyltins
RM 7 West Tributyltin ion 6.0E+00 ug/kg -- -- 2.7E-12 4.9E-12 -- -- -- 3.0E-04 3.0E-04 2.1E-11 3.8E-11 7.E-08 1.E-07 2.E-07
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene 5.6E+02 ug/kg 7.3E-01 7.3E-01 3.3E-10 4.6E-10 2.E-10 3.E-10 6.E-10 -- -- 2.6E-09 3.6E-09 -- -- --
RM 7 West Benzo(a)pyrene 4.7E+02 ug/kg 7.3E+00 7.3E+00 2.7E-10 3.8E-10 2.E-09 3.E-09 5.E-09 -- -- 2.1E-09 3.0E-09 -- -- --
RM 7 West Benzo(b)fluoranthene 1.1E+03 ug/kg 7.3E-01 7.3E-01 6.3E-10 8.7E-10 5.E-10 6.E-10 1.E-09 -- -- 4.9E-09 6.8E-09 -- -- --
RM 7 West Benzo(k)fluoranthene 3.9E+02 ug/kg 7.3E-02 7.3E-02 2.3E-10 3.2E-10 2.E-11 2.E-11 4.E-11 -- -- 1.8E-09 2.5E-09 -- -- --
RM 7 West Dibenzo(a,h)anthracene 1.3E+02 ug/kg 7.3E+00 7.3E+00 7.5E-11 1.0E-10 6.E-10 8.E-10 1.E-09 -- -- 5.9E-10 8.1E-10 -- -- --
RM 7 West Indeno(1,2,3-cd)pyrene 3.7E+02 ug/kg 7.3E-01 7.3E-01 2.2E-10 3.0E-10 2.E-10 2.E-10 4.E-10 -- -- 1.7E-09 2.3E-09 -- -- --
RM 7 West Naphthalene 8.8E+00 ug/kg -- -- 5.2E-12 7.2E-12 -- -- -- 2.0E-02 2.0E-02 4.0E-11 5.6E-11 2.E-09 3.E-09 5.E-09
RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 5.E-09 8.E-09 -- -- -- -- -- -- --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.1E+02 ug/kg 1.4E-02 1.4E-02 9.4E-11 1.7E-10 1.E-12 2.E-12 4.E-12 2.0E-02 2.0E-02 7.3E-10 1.3E-09 4.E-08 7.E-08 1.E-07
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 7.1E+01 ug/kg 2.0E+00 2.0E+00 4.5E-11 5.8E-11 9.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 3.5E-10 4.5E-10 2.E-05 2.E-05 4.E-05
RM 7 West Total PCB Congeners 2.7E+05 pg/g NA NA 1.7E-10 2.2E-10 NA NA -- NA NA 1.4E-09 1.7E-09 NA NA --
RM 7 West Total PCBs, Adjusted 2.6E+05 pg/g 2.0E+00 2.0E+00 1.6E-10 2.1E-10 3.E-10 4.E-10 8.E-10 2.0E-05 2.0E-05 1.3E-09 1.6E-09 6.E-05 8.E-05 1.E-04
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 1.7E+03 pg/g 1.3E+05 1.3E+05 2.3E-13 1.4E-12 3.E-08 2.E-07 2.E-07 1.0E-09 1.0E-09 1.8E-12 1.1E-11 2.E-03 1.E-02 1.E-02
RM 7 West Total PCB TEQ 7.7E+00 pg/g 1.3E+05 1.3E+05 4.9E-15 6.3E-15 6.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 3.8E-14 4.9E-14 4.E-05 5.E-05 9.E-05
RM 7 West Total TEQ -- pg/g -- -- -- -- 3.E-08 2.E-07 2.E-07 -- -- -- -- 2.E-03 1.E-02 1.E-02
RM 7 West Pesticides
RM 7 West Aldrin 2.7E+01 ug/kg 1.7E+01 1.7E+01 1.2E-11 2.2E-11 2.E-10 4.E-10 6.E-10 3.0E-05 3.0E-05 9.4E-11 1.7E-10 3.E-06 6.E-06 9.E-06
RM 7 West Dieldrin 1.3E+00 ug/kg 1.6E+01 1.6E+01 5.8E-13 1.0E-12 9.E-12 2.E-11 3.E-11 5.0E-05 5.0E-05 4.5E-12 8.1E-12 9.E-08 2.E-07 3.E-07
RM 7 West Total DDT 2.3E+03 ug/kg 3.4E-01 3.4E-01 3.2E-10 1.9E-09 1.E-10 7.E-10 8.E-10 5.0E-04 5.0E-04 2.5E-09 1.5E-08 5.E-06 3.E-05 3.E-05
RM 7 West Conventionals
RM 7 West Perchlorate 4.9E+04 ug/kg -- -- 0.0E+00 4.0E-08 -- -- -- 7.0E-04 7.0E-04 0.0E+00 3.1E-07 0.E+00 4.E-04 4.E-04
Exposure Point Total 2.E-07
RM 7 East Metals
RM 7 East Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 1.4E-09 8.2E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 1.1E-08 6.4E-08 4.E-05 2.E-04 2.E-04
RM 7 East Lead 3.6E+01 mg/kg NL NL 0.0E+00 2.9E-08 NL NL -- NL NL 0.0E+00 2.3E-07 NL NL --
RM 7 East Mercury 5.8E-02 mg/kg -- -- 0.0E+00 4.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.7E-10 0.E+00 1.E-06 1.E-06
RM 7 East Thallium 1.2E+01 mg/kg -- -- 0.0E+00 1.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.9E-08 0.E+00 1.E-03 1.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 21 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7 East Butyltins
RM 7 East Tributyltin ion 2.6E+02 ug/kg -- -- 1.2E-10 2.2E-10 -- -- -- 3.0E-04 3.0E-04 9.3E-10 1.7E-09 3.E-06 6.E-06 9.E-06
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 7.3E-11 1.0E-10 5.E-11 7.E-11 1.E-10 -- -- 5.7E-10 7.9E-10 -- -- --
RM 7 East Benzo(a)pyrene 1.6E+02 ug/kg 7.3E+00 7.3E+00 9.3E-11 1.3E-10 7.E-10 9.E-10 2.E-09 -- -- 7.2E-10 1.0E-09 -- -- --
RM 7 East Benzo(b)fluoranthene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.2E-10 1.7E-10 9.E-11 1.E-10 2.E-10 -- -- 9.6E-10 1.3E-09 -- -- --
RM 7 East Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 6.7E-11 9.3E-11 5.E-12 7.E-12 1.E-11 -- -- 5.2E-10 7.2E-10 -- -- --
RM 7 East Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 2.5E-11 3.5E-11 2.E-10 3.E-10 4.E-10 -- -- 2.0E-10 2.7E-10 -- -- --
RM 7 East Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 6.2E-11 8.7E-11 5.E-11 6.E-11 1.E-10 -- -- 4.9E-10 6.7E-10 -- -- --
RM 7 East Naphthalene 2.2E+01 ug/kg -- -- 1.3E-11 1.8E-11 -- -- -- 2.0E-02 2.0E-02 1.0E-10 1.4E-10 5.E-09 7.E-09 1.E-08
RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 1.E-09 3.E-09 -- -- -- -- -- -- --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 3.0E+02 ug/kg 1.4E-02 1.4E-02 1.4E-10 2.5E-10 2.E-12 3.E-12 5.E-12 2.0E-02 2.0E-02 1.1E-09 1.9E-09 5.E-08 1.E-07 1.E-07
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 4.2E+01 ug/kg 2.0E+00 2.0E+00 2.7E-11 3.4E-11 5.E-11 7.E-11 1.E-10 2.0E-05 2.0E-05 2.1E-10 2.7E-10 1.E-05 1.E-05 2.E-05
RM 7 East Total PCB Congeners 2.1E+04 pg/g NA NA 1.3E-11 1.7E-11 NA NA -- NA NA 1.0E-10 1.3E-10 NA NA --
RM 7 East Total PCBs, Adjusted 2.0E+04 pg/g 2.0E+00 2.0E+00 1.3E-11 1.6E-11 3.E-11 3.E-11 6.E-11 2.0E-05 2.0E-05 9.7E-11 1.3E-10 5.E-06 6.E-06 1.E-05
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 2.3E-15 1.4E-14 3.E-10 2.E-09 2.E-09 1.0E-09 1.0E-09 1.8E-14 1.1E-13 2.E-05 1.E-04 1.E-04
RM 7 East Total PCB TEQ 5.5E-01 pg/g 1.3E+05 1.3E+05 3.5E-16 4.5E-16 5.E-11 6.E-11 1.E-10 1.0E-09 1.0E-09 2.7E-15 3.5E-15 3.E-06 4.E-06 6.E-06
RM 7 East Total TEQ -- pg/g -- -- -- -- 3.E-10 2.E-09 2.E-09 -- -- -- -- 2.E-05 1.E-04 1.E-04
RM 7 East Pesticides
RM 7 East Aldrin 1.3E-01 ug/kg 1.7E+01 1.7E+01 6.0E-14 1.1E-13 1.E-12 2.E-12 3.E-12 3.0E-05 3.0E-05 4.7E-13 8.4E-13 2.E-08 3.E-08 4.E-08
RM 7 East Dieldrin 8.2E-02 ug/kg 1.6E+01 1.6E+01 3.7E-14 6.7E-14 6.E-13 1.E-12 2.E-12 5.0E-05 5.0E-05 2.9E-13 5.2E-13 6.E-09 1.E-08 2.E-08
RM 7 East Total DDT 3.6E+00 ug/kg 3.4E-01 3.4E-01 4.8E-13 2.9E-12 2.E-13 1.E-12 1.E-12 5.0E-04 5.0E-04 3.8E-12 2.3E-11 8.E-09 5.E-08 5.E-08
RM 7 East Conventionals
RM 7 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 7.5 West Metals
RM 7.5 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 4.4E-10 2.6E-09 7.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.4E-09 2.1E-08 1.E-05 7.E-05 8.E-05
RM 7.5 West Lead 1.7E+01 mg/kg NL NL 0.0E+00 1.4E-08 NL NL -- NL NL 0.0E+00 1.1E-07 NL NL --
RM 7.5 West Mercury 7.7E-02 mg/kg -- -- 0.0E+00 6.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.9E-10 0.E+00 2.E-06 2.E-06
RM 7.5 West Thallium 6.0E+00 mg/kg -- -- 0.0E+00 4.9E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.8E-08 0.E+00 6.E-04 6.E-04
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 5.4E+00 ug/kg -- -- 2.4E-12 4.4E-12 -- -- -- 3.0E-04 3.0E-04 1.9E-11 3.4E-11 6.E-08 1.E-07 2.E-07
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 8.7E-11 1.2E-10 6.E-11 9.E-11 2.E-10 -- -- 6.8E-10 9.4E-10 -- -- --
RM 7.5 West Benzo(a)pyrene 1.3E+02 ug/kg 7.3E+00 7.3E+00 7.6E-11 1.1E-10 6.E-10 8.E-10 1.E-09 -- -- 5.9E-10 8.2E-10 -- -- --
RM 7.5 West Benzo(b)fluoranthene 1.7E+02 ug/kg 7.3E-01 7.3E-01 1.0E-10 1.4E-10 7.E-11 1.E-10 2.E-10 -- -- 7.8E-10 1.1E-09 -- -- --
RM 7.5 West Benzo(k)fluoranthene 6.1E+01 ug/kg 7.3E-02 7.3E-02 3.6E-11 5.0E-11 3.E-12 4.E-12 6.E-12 -- -- 2.8E-10 3.9E-10 -- -- --
RM 7.5 West Dibenzo(a,h)anthracene 2.0E+01 ug/kg 7.3E+00 7.3E+00 1.2E-11 1.6E-11 9.E-11 1.E-10 2.E-10 -- -- 9.1E-11 1.3E-10 -- -- --
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 West Indeno(1,2,3-cd)pyrene 8.4E+01 ug/kg 7.3E-01 7.3E-01 4.9E-11 6.9E-11 4.E-11 5.E-11 9.E-11 -- -- 3.8E-10 5.3E-10 -- -- --
RM 7.5 West Naphthalene 2.5E+01 ug/kg -- -- 1.5E-11 2.0E-11 -- -- -- 2.0E-02 2.0E-02 1.1E-10 1.6E-10 6.E-09 8.E-09 1.E-08
RM 7.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-10 1.E-09 2.E-09 -- -- -- -- -- -- --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 6.4E-11 1.2E-10 9.E-13 2.E-12 3.E-12 2.0E-02 2.0E-02 5.0E-10 9.0E-10 3.E-08 5.E-08 7.E-08
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 8.6E+01 ug/kg 2.0E+00 2.0E+00 5.4E-11 7.0E-11 1.E-10 1.E-10 2.E-10 2.0E-05 2.0E-05 4.2E-10 5.5E-10 2.E-05 3.E-05 5.E-05
RM 7.5 West Total PCB Congeners 2.6E+04 pg/g NA NA 1.6E-11 2.1E-11 NA NA -- NA NA 1.3E-10 1.6E-10 NA NA --
RM 7.5 West Total PCBs, Adjusted 2.4E+04 pg/g 2.0E+00 2.0E+00 1.5E-11 2.0E-11 3.E-11 4.E-11 7.E-11 2.0E-05 2.0E-05 1.2E-10 1.5E-10 6.E-06 8.E-06 1.E-05
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 9.3E-01 pg/g 1.3E+05 1.3E+05 1.3E-16 7.6E-16 2.E-11 1.E-10 1.E-10 1.0E-09 1.0E-09 9.8E-16 5.9E-15 1.E-06 6.E-06 7.E-06
RM 7.5 West Total PCB TEQ 6.6E-01 pg/g 1.3E+05 1.3E+05 4.2E-16 5.4E-16 5.E-11 7.E-11 1.E-10 1.0E-09 1.0E-09 3.3E-15 4.2E-15 3.E-06 4.E-06 8.E-06
RM 7.5 West Total TEQ -- pg/g -- -- -- -- 7.E-11 2.E-10 2.E-10 -- -- -- -- 4.E-06 1.E-05 1.E-05
RM 7.5 West Pesticides
RM 7.5 West Aldrin 1.8E-01 ug/kg 1.7E+01 1.7E+01 8.3E-14 1.5E-13 1.E-12 3.E-12 4.E-12 3.0E-05 3.0E-05 6.5E-13 1.2E-12 2.E-08 4.E-08 6.E-08
RM 7.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 8.1E-14 1.5E-13 1.E-12 2.E-12 4.E-12 5.0E-05 5.0E-05 6.3E-13 1.1E-12 1.E-08 2.E-08 4.E-08
RM 7.5 West Total DDT 2.1E+01 ug/kg 3.4E-01 3.4E-01 2.9E-12 1.7E-11 1.E-12 6.E-12 7.E-12 5.0E-04 5.0E-04 2.2E-11 1.3E-10 4.E-08 3.E-07 3.E-07
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-09
RM 7.5 East Metals
RM 7.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 4.5E-10 2.7E-09 7.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.5E-09 2.1E-08 1.E-05 7.E-05 8.E-05
RM 7.5 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.0E-08 NL NL -- NL NL 0.0E+00 8.1E-08 NL NL --
RM 7.5 East Mercury 7.6E-02 mg/kg -- -- 0.0E+00 6.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.8E-10 0.E+00 2.E-06 2.E-06
RM 7.5 East Thallium 8.6E+00 mg/kg -- -- 0.0E+00 7.1E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.5E-08 0.E+00 8.E-04 8.E-04
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 1.6E+02 ug/kg -- -- 7.3E-11 1.3E-10 -- -- -- 3.0E-04 3.0E-04 5.7E-10 1.0E-09 2.E-06 3.E-06 5.E-06
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 1.5E-11 2.1E-11 1.E-11 2.E-11 3.E-11 -- -- 1.2E-10 1.6E-10 -- -- --
RM 7.5 East Benzo(a)pyrene 2.6E+01 ug/kg 7.3E+00 7.3E+00 1.5E-11 2.1E-11 1.E-10 2.E-10 3.E-10 -- -- 1.2E-10 1.6E-10 -- -- --
RM 7.5 East Benzo(b)fluoranthene 3.2E+01 ug/kg 7.3E-01 7.3E-01 1.9E-11 2.6E-11 1.E-11 2.E-11 3.E-11 -- -- 1.5E-10 2.1E-10 -- -- --
RM 7.5 East Benzo(k)fluoranthene 2.0E+01 ug/kg 7.3E-02 7.3E-02 1.2E-11 1.6E-11 9.E-13 1.E-12 2.E-12 -- -- 9.1E-11 1.3E-10 -- -- --
RM 7.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 5.4E-12 7.5E-12 4.E-11 5.E-11 9.E-11 -- -- 4.2E-11 5.8E-11 -- -- --
RM 7.5 East Indeno(1,2,3-cd)pyrene 1.8E+01 ug/kg 7.3E-01 7.3E-01 1.1E-11 1.5E-11 8.E-12 1.E-11 2.E-11 -- -- 8.2E-11 1.1E-10 -- -- --
RM 7.5 East Naphthalene 6.1E+00 ug/kg -- -- 3.6E-12 5.0E-12 -- -- -- 2.0E-02 2.0E-02 2.8E-11 3.9E-11 1.E-09 2.E-09 3.E-09
RM 7.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 3.E-10 4.E-10 -- -- -- -- -- -- --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 6.1E+02 ug/kg 1.4E-02 1.4E-02 2.8E-10 5.0E-10 4.E-12 7.E-12 1.E-11 2.0E-02 2.0E-02 2.2E-09 3.9E-09 1.E-07 2.E-07 3.E-07
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 2.0E-11 2.6E-11 4.E-11 5.E-11 9.E-11 2.0E-05 2.0E-05 1.6E-10 2.0E-10 8.E-06 1.E-05 2.E-05
RM 7.5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 7.5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 7.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 6.6E-14 1.2E-13 1.E-12 2.E-12 3.E-12 5.0E-05 5.0E-05 5.1E-13 9.3E-13 1.E-08 2.E-08 3.E-08
RM 7.5 East Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 1.4E-13 8.6E-13 5.E-14 3.E-13 3.E-13 5.0E-04 5.0E-04 1.1E-12 6.7E-12 2.E-09 1.E-08 2.E-08
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-09
RM 8 West Metals
RM 8 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 5.6E-10 3.4E-09 8.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.4E-09 2.6E-08 1.E-05 9.E-05 1.E-04
RM 8 West Lead 5.0E+01 mg/kg NL NL 0.0E+00 4.1E-08 NL NL -- NL NL 0.0E+00 3.2E-07 NL NL --
RM 8 West Mercury 1.7E-01 mg/kg -- -- 0.0E+00 1.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 8 West Thallium 6.2E+00 mg/kg -- -- 0.0E+00 5.1E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.9E-08 0.E+00 6.E-04 6.E-04
RM 8 West Butyltins
RM 8 West Tributyltin ion 1.3E+01 ug/kg -- -- 6.0E-12 1.1E-11 -- -- -- 3.0E-04 3.0E-04 4.7E-11 8.4E-11 2.E-07 3.E-07 4.E-07
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 1.0E-10 1.4E-10 8.E-11 1.E-10 2.E-10 -- -- 8.1E-10 1.1E-09 -- -- --
RM 8 West Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 9.8E-11 1.4E-10 7.E-10 1.E-09 2.E-09 -- -- 7.7E-10 1.1E-09 -- -- --
RM 8 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 1.4E-10 1.9E-10 1.E-10 1.E-10 2.E-10 -- -- 1.1E-09 1.5E-09 -- -- --
RM 8 West Benzo(k)fluoranthene 5.0E+01 ug/kg 7.3E-02 7.3E-02 3.0E-11 4.1E-11 2.E-12 3.E-12 5.E-12 -- -- 2.3E-10 3.2E-10 -- -- --
RM 8 West Dibenzo(a,h)anthracene 3.1E+01 ug/kg 7.3E+00 7.3E+00 1.8E-11 2.5E-11 1.E-10 2.E-10 3.E-10 -- -- 1.4E-10 2.0E-10 -- -- --
RM 8 West Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 6.7E-11 9.2E-11 5.E-11 7.E-11 1.E-10 -- -- 5.2E-10 7.2E-10 -- -- --
RM 8 West Naphthalene 5.1E+01 ug/kg -- -- 3.0E-11 4.2E-11 -- -- -- 2.0E-02 2.0E-02 2.4E-10 3.3E-10 1.E-08 2.E-08 3.E-08
RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 1.E-09 3.E-09 -- -- -- -- -- -- --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 6.0E+02 ug/kg 1.4E-02 1.4E-02 2.7E-10 4.9E-10 4.E-12 7.E-12 1.E-11 2.0E-02 2.0E-02 2.1E-09 3.8E-09 1.E-07 2.E-07 3.E-07
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 1.2E+02 ug/kg 2.0E+00 2.0E+00 7.5E-11 9.7E-11 2.E-10 2.E-10 3.E-10 2.0E-05 2.0E-05 5.9E-10 7.6E-10 3.E-05 4.E-05 7.E-05
RM 8 West Total PCB Congeners 8.3E+04 pg/g NA NA 5.2E-11 6.8E-11 NA NA -- NA NA 4.1E-10 5.3E-10 NA NA --
RM 8 West Total PCBs, Adjusted 7.6E+04 pg/g 2.0E+00 2.0E+00 4.8E-11 6.2E-11 1.E-10 1.E-10 2.E-10 2.0E-05 2.0E-05 3.7E-10 4.8E-10 2.E-05 2.E-05 4.E-05
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 2.6E-01 pg/g 1.3E+05 1.3E+05 3.6E-17 2.1E-16 5.E-12 3.E-11 3.E-11 1.0E-09 1.0E-09 2.8E-16 1.7E-15 3.E-07 2.E-06 2.E-06
RM 8 West Total PCB TEQ 3.6E+00 pg/g 1.3E+05 1.3E+05 2.3E-15 2.9E-15 3.E-10 4.E-10 7.E-10 1.0E-09 1.0E-09 1.8E-14 2.3E-14 2.E-05 2.E-05 4.E-05
RM 8 West Total TEQ -- pg/g -- -- -- -- 3.E-10 4.E-10 7.E-10 -- -- -- -- 2.E-05 2.E-05 4.E-05
RM 8 West Pesticides
RM 8 West Aldrin 4.0E-02 ug/kg 1.7E+01 1.7E+01 1.8E-14 3.3E-14 3.E-13 6.E-13 9.E-13 3.0E-05 3.0E-05 1.4E-13 2.6E-13 5.E-09 9.E-09 1.E-08
RM 8 West Dieldrin 2.0E+00 ug/kg 1.6E+01 1.6E+01 9.0E-13 1.6E-12 1.E-11 3.E-11 4.E-11 5.0E-05 5.0E-05 7.0E-12 1.3E-11 1.E-07 3.E-07 4.E-07
RM 8 West Total DDT 6.5E+00 ug/kg 3.4E-01 3.4E-01 8.8E-13 5.3E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 6.9E-12 4.1E-11 1.E-08 8.E-08 1.E-07
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 West Conventionals
RM 8 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 8 East Metals
RM 8 East Arsenic 6.2E+00 mg/kg 1.5E+00 1.5E+00 8.4E-10 5.0E-09 1.E-09 8.E-09 9.E-09 3.0E-04 3.0E-04 6.5E-09 3.9E-08 2.E-05 1.E-04 2.E-04
RM 8 East Lead 2.8E+01 mg/kg NL NL 0.0E+00 2.3E-08 NL NL -- NL NL 0.0E+00 1.8E-07 NL NL --
RM 8 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 9.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.5E-10 0.E+00 3.E-06 3.E-06
RM 8 East Thallium 9.2E+00 mg/kg -- -- 0.0E+00 7.5E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.8E-08 0.E+00 9.E-04 9.E-04
RM 8 East Butyltins
RM 8 East Tributyltin ion 2.4E+03 ug/kg -- -- 1.1E-09 1.9E-09 -- -- -- 3.0E-04 3.0E-04 8.4E-09 1.5E-08 3.E-05 5.E-05 8.E-05
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene 1.7E+02 ug/kg 7.3E-01 7.3E-01 9.8E-11 1.4E-10 7.E-11 1.E-10 2.E-10 -- -- 7.6E-10 1.1E-09 -- -- --
RM 8 East Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 1.0E-10 1.4E-10 8.E-10 1.E-09 2.E-09 -- -- 8.0E-10 1.1E-09 -- -- --
RM 8 East Benzo(b)fluoranthene 2.0E+02 ug/kg 7.3E-01 7.3E-01 1.2E-10 1.6E-10 8.E-11 1.E-10 2.E-10 -- -- 9.0E-10 1.3E-09 -- -- --
RM 8 East Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 7.6E-11 1.1E-10 6.E-12 8.E-12 1.E-11 -- -- 5.9E-10 8.2E-10 -- -- --
RM 8 East Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 1.5E-11 2.1E-11 1.E-10 2.E-10 3.E-10 -- -- 1.2E-10 1.6E-10 -- -- --
RM 8 East Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 7.2E-11 1.0E-10 5.E-11 7.E-11 1.E-10 -- -- 5.6E-10 7.8E-10 -- -- --
RM 8 East Naphthalene 1.6E+01 ug/kg -- -- 9.6E-12 1.3E-11 -- -- -- 2.0E-02 2.0E-02 7.5E-11 1.0E-10 4.E-09 5.E-09 9.E-09
RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 1.E-09 3.E-09 -- -- -- -- -- -- --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 7.7E+02 ug/kg 1.4E-02 1.4E-02 3.5E-10 6.3E-10 5.E-12 9.E-12 1.E-11 2.0E-02 2.0E-02 2.7E-09 4.9E-09 1.E-07 2.E-07 4.E-07
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 1.7E+02 ug/kg 2.0E+00 2.0E+00 1.1E-10 1.4E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 8.5E-10 1.1E-09 4.E-05 5.E-05 1.E-04
RM 8 East Total PCB Congeners 2.4E+05 pg/g NA NA 1.5E-10 1.9E-10 NA NA -- NA NA 1.2E-09 1.5E-09 NA NA --
RM 8 East Total PCBs, Adjusted 2.2E+05 pg/g 2.0E+00 2.0E+00 1.4E-10 1.8E-10 3.E-10 4.E-10 6.E-10 2.0E-05 2.0E-05 1.1E-09 1.4E-09 5.E-05 7.E-05 1.E-04
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 9.3E-01 pg/g 1.3E+05 1.3E+05 1.3E-16 7.6E-16 2.E-11 1.E-10 1.E-10 1.0E-09 1.0E-09 9.9E-16 5.9E-15 1.E-06 6.E-06 7.E-06
RM 8 East Total PCB TEQ 5.8E+00 pg/g 1.3E+05 1.3E+05 3.7E-15 4.8E-15 5.E-10 6.E-10 1.E-09 1.0E-09 1.0E-09 2.9E-14 3.7E-14 3.E-05 4.E-05 7.E-05
RM 8 East Total TEQ -- pg/g -- -- -- -- 5.E-10 7.E-10 1.E-09 -- -- -- -- 3.E-05 4.E-05 7.E-05
RM 8 East Pesticides
RM 8 East Aldrin 1.1E-01 ug/kg 1.7E+01 1.7E+01 5.2E-14 9.3E-14 9.E-13 2.E-12 2.E-12 3.0E-05 3.0E-05 4.0E-13 7.3E-13 1.E-08 2.E-08 4.E-08
RM 8 East Dieldrin 7.9E-01 ug/kg 1.6E+01 1.6E+01 3.6E-13 6.4E-13 6.E-12 1.E-11 2.E-11 5.0E-05 5.0E-05 2.8E-12 5.0E-12 6.E-08 1.E-07 2.E-07
RM 8 East Total DDT 1.1E+01 ug/kg 3.4E-01 3.4E-01 1.4E-12 8.7E-12 5.E-13 3.E-12 3.E-12 5.0E-04 5.0E-04 1.1E-11 6.8E-11 2.E-08 1.E-07 2.E-07
RM 8 East Conventionals
RM 8 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 8 SIL Metals
RM 8 SIL Arsenic 5.4E+00 mg/kg 1.5E+00 1.5E+00 7.3E-10 4.4E-09 1.E-09 7.E-09 8.E-09 3.0E-04 3.0E-04 5.7E-09 3.4E-08 2.E-05 1.E-04 1.E-04
RM 8 SIL Lead 4.6E+01 mg/kg NL NL 0.0E+00 3.7E-08 NL NL -- NL NL 0.0E+00 2.9E-07 NL NL --
RM 8 SIL Mercury 1.2E-01 mg/kg -- -- 0.0E+00 9.5E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.4E-10 0.E+00 2.E-06 2.E-06
RM 8 SIL Thallium 6.4E+00 mg/kg -- -- 0.0E+00 5.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.0E-08 0.E+00 6.E-04 6.E-04
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 2.2E+03 ug/kg -- -- 1.0E-09 1.8E-09 -- -- -- 3.0E-04 3.0E-04 7.8E-09 1.4E-08 3.E-05 5.E-05 7.E-05
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene 2.4E+02 ug/kg 7.3E-01 7.3E-01 1.4E-10 2.0E-10 1.E-10 1.E-10 2.E-10 -- -- 1.1E-09 1.5E-09 -- -- --
RM 8 SIL Benzo(a)pyrene 2.0E+02 ug/kg 7.3E+00 7.3E+00 1.2E-10 1.6E-10 8.E-10 1.E-09 2.E-09 -- -- 9.0E-10 1.3E-09 -- -- --
RM 8 SIL Benzo(b)fluoranthene 3.8E+02 ug/kg 7.3E-01 7.3E-01 2.2E-10 3.1E-10 2.E-10 2.E-10 4.E-10 -- -- 1.7E-09 2.4E-09 -- -- --
RM 8 SIL Benzo(k)fluoranthene 2.1E+02 ug/kg 7.3E-02 7.3E-02 1.2E-10 1.7E-10 9.E-12 1.E-11 2.E-11 -- -- 9.5E-10 1.3E-09 -- -- --
RM 8 SIL Dibenzo(a,h)anthracene 3.6E+01 ug/kg 7.3E+00 7.3E+00 2.1E-11 2.9E-11 2.E-10 2.E-10 4.E-10 -- -- 1.6E-10 2.3E-10 -- -- --
RM 8 SIL Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 7.3E-11 1.0E-10 5.E-11 7.E-11 1.E-10 -- -- 5.7E-10 7.9E-10 -- -- --
RM 8 SIL Naphthalene 2.5E+01 ug/kg -- -- 1.5E-11 2.1E-11 -- -- -- 2.0E-02 2.0E-02 1.2E-10 1.6E-10 6.E-09 8.E-09 1.E-08
RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- -- -- --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 8.1E+03 ug/kg 1.4E-02 1.4E-02 3.7E-09 6.6E-09 5.E-11 9.E-11 1.E-10 2.0E-02 2.0E-02 2.9E-08 5.2E-08 1.E-06 3.E-06 4.E-06
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 2.8E+02 ug/kg 2.0E+00 2.0E+00 1.8E-10 2.3E-10 4.E-10 5.E-10 8.E-10 2.0E-05 2.0E-05 1.4E-09 1.8E-09 7.E-05 9.E-05 2.E-04
RM 8 SIL Total PCB Congeners 1.0E+06 pg/g NA NA 6.5E-10 8.4E-10 NA NA -- NA NA 5.1E-09 6.6E-09 NA NA --
RM 8 SIL Total PCBs, Adjusted 1.0E+06 pg/g 2.0E+00 2.0E+00 6.3E-10 8.2E-10 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 4.9E-09 6.4E-09 2.E-04 3.E-04 6.E-04
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 6.3E+00 pg/g 1.3E+05 1.3E+05 8.6E-16 5.1E-15 1.E-10 7.E-10 8.E-10 1.0E-09 1.0E-09 6.7E-15 4.0E-14 7.E-06 4.E-05 5.E-05
RM 8 SIL Total PCB TEQ 1.2E+01 pg/g 1.3E+05 1.3E+05 7.6E-15 9.9E-15 1.E-09 1.E-09 2.E-09 1.0E-09 1.0E-09 5.9E-14 7.7E-14 6.E-05 8.E-05 1.E-04
RM 8 SIL Total TEQ -- pg/g -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- 7.E-05 1.E-04 2.E-04
RM 8 SIL Pesticides
RM 8 SIL Aldrin 6.2E-01 ug/kg 1.7E+01 1.7E+01 2.8E-13 5.0E-13 5.E-12 9.E-12 1.E-11 3.0E-05 3.0E-05 2.2E-12 3.9E-12 7.E-08 1.E-07 2.E-07
RM 8 SIL Dieldrin 1.4E+00 ug/kg 1.6E+01 1.6E+01 6.3E-13 1.1E-12 1.E-11 2.E-11 3.E-11 5.0E-05 5.0E-05 4.9E-12 8.8E-12 1.E-07 2.E-07 3.E-07
RM 8 SIL Total DDT 5.2E+00 ug/kg 3.4E-01 3.4E-01 7.1E-13 4.3E-12 2.E-13 1.E-12 2.E-12 5.0E-04 5.0E-04 5.5E-12 3.3E-11 1.E-08 7.E-08 8.E-08
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 8.5 West Metals
RM 8.5 West Arsenic 6.7E+00 mg/kg 1.5E+00 1.5E+00 9.1E-10 5.5E-09 1.E-09 8.E-09 1.E-08 3.0E-04 3.0E-04 7.1E-09 4.2E-08 2.E-05 1.E-04 2.E-04
RM 8.5 West Lead 1.1E+02 mg/kg NL NL 0.0E+00 8.9E-08 NL NL -- NL NL 0.0E+00 6.9E-07 NL NL --
RM 8.5 West Mercury 2.0E-01 mg/kg -- -- 0.0E+00 1.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 8.5 West Thallium 3.4E+00 mg/kg -- -- 0.0E+00 2.8E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.2E-08 0.E+00 3.E-04 3.E-04
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 1.3E+01 ug/kg -- -- 5.7E-12 1.0E-11 -- -- -- 3.0E-04 3.0E-04 4.5E-11 8.0E-11 1.E-07 3.E-07 4.E-07
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene 9.4E+01 ug/kg 7.3E-01 7.3E-01 5.5E-11 7.7E-11 4.E-11 6.E-11 1.E-10 -- -- 4.3E-10 6.0E-10 -- -- --
RM 8.5 West Benzo(a)pyrene 9.1E+01 ug/kg 7.3E+00 7.3E+00 5.3E-11 7.4E-11 4.E-10 5.E-10 9.E-10 -- -- 4.2E-10 5.8E-10 -- -- --
RM 8.5 West Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 7.7E-11 1.1E-10 6.E-11 8.E-11 1.E-10 -- -- 6.0E-10 8.3E-10 -- -- --
RM 8.5 West Benzo(k)fluoranthene 5.5E+01 ug/kg 7.3E-02 7.3E-02 3.3E-11 4.5E-11 2.E-12 3.E-12 6.E-12 -- -- 2.5E-10 3.5E-10 -- -- --
RM 8.5 West Dibenzo(a,h)anthracene 1.1E+01 ug/kg 7.3E+00 7.3E+00 6.7E-12 9.3E-12 5.E-11 7.E-11 1.E-10 -- -- 5.2E-11 7.3E-11 -- -- --
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 West Indeno(1,2,3-cd)pyrene 5.2E+01 ug/kg 7.3E-01 7.3E-01 3.1E-11 4.2E-11 2.E-11 3.E-11 5.E-11 -- -- 2.4E-10 3.3E-10 -- -- --
RM 8.5 West Naphthalene 2.4E+01 ug/kg -- -- 1.4E-11 2.0E-11 -- -- -- 2.0E-02 2.0E-02 1.1E-10 1.6E-10 6.E-09 8.E-09 1.E-08
RM 8.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-10 8.E-10 1.E-09 -- -- -- -- -- -- --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 6.3E+02 ug/kg 1.4E-02 1.4E-02 2.9E-10 5.2E-10 4.E-12 7.E-12 1.E-11 2.0E-02 2.0E-02 2.2E-09 4.0E-09 1.E-07 2.E-07 3.E-07
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 1.4E+03 ug/kg 2.0E+00 2.0E+00 8.8E-10 1.1E-09 2.E-09 2.E-09 4.E-09 2.0E-05 2.0E-05 6.8E-09 8.8E-09 3.E-04 4.E-04 8.E-04
RM 8.5 West Total PCB Congeners 4.7E+06 pg/g NA NA 3.0E-09 3.8E-09 NA NA -- NA NA 2.3E-08 3.0E-08 NA NA --
RM 8.5 West Total PCBs, Adjusted 4.5E+06 pg/g 2.0E+00 2.0E+00 2.9E-09 3.7E-09 6.E-09 7.E-09 1.E-08 2.0E-05 2.0E-05 2.2E-08 2.9E-08 1.E-03 1.E-03 3.E-03
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 5.0E+00 pg/g 1.3E+05 1.3E+05 6.8E-16 4.1E-15 9.E-11 5.E-10 6.E-10 1.0E-09 1.0E-09 5.3E-15 3.2E-14 5.E-06 3.E-05 4.E-05
RM 8.5 West Total PCB TEQ 3.3E+01 pg/g 1.3E+05 1.3E+05 2.1E-14 2.7E-14 3.E-09 4.E-09 6.E-09 1.0E-09 1.0E-09 1.6E-13 2.1E-13 2.E-04 2.E-04 4.E-04
RM 8.5 West Total TEQ -- pg/g -- -- -- -- 3.E-09 4.E-09 7.E-09 -- -- -- -- 2.E-04 2.E-04 4.E-04
RM 8.5 West Pesticides
RM 8.5 West Aldrin 1.1E+01 ug/kg 1.7E+01 1.7E+01 4.8E-12 8.7E-12 8.E-11 1.E-10 2.E-10 3.0E-05 3.0E-05 3.8E-11 6.8E-11 1.E-06 2.E-06 4.E-06
RM 8.5 West Dieldrin 1.5E+01 ug/kg 1.6E+01 1.6E+01 6.7E-12 1.2E-11 1.E-10 2.E-10 3.E-10 5.0E-05 5.0E-05 5.2E-11 9.4E-11 1.E-06 2.E-06 3.E-06
RM 8.5 West Total DDT 6.0E+00 ug/kg 3.4E-01 3.4E-01 8.2E-13 4.9E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 6.4E-12 3.8E-11 1.E-08 8.E-08 9.E-08
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 8.5 East Metals
RM 8.5 East Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 6.4E-10 3.8E-09 1.E-09 6.E-09 7.E-09 3.0E-04 3.0E-04 5.0E-09 3.0E-08 2.E-05 1.E-04 1.E-04
RM 8.5 East Lead 2.1E+01 mg/kg NL NL 0.0E+00 1.7E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 8.5 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.8E-10 0.E+00 3.E-06 3.E-06
RM 8.5 East Thallium 3.8E+00 mg/kg -- -- 0.0E+00 3.1E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.4E-08 0.E+00 4.E-04 4.E-04
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 2.3E+01 ug/kg -- -- 1.1E-11 1.9E-11 -- -- -- 3.0E-04 3.0E-04 8.2E-11 1.5E-10 3.E-07 5.E-07 8.E-07
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene 4.1E+01 ug/kg 7.3E-01 7.3E-01 2.4E-11 3.4E-11 2.E-11 2.E-11 4.E-11 -- -- 1.9E-10 2.6E-10 -- -- --
RM 8.5 East Benzo(a)pyrene 4.6E+01 ug/kg 7.3E+00 7.3E+00 2.7E-11 3.8E-11 2.E-10 3.E-10 5.E-10 -- -- 2.1E-10 2.9E-10 -- -- --
RM 8.5 East Benzo(b)fluoranthene 7.1E+01 ug/kg 7.3E-01 7.3E-01 4.2E-11 5.8E-11 3.E-11 4.E-11 7.E-11 -- -- 3.2E-10 4.5E-10 -- -- --
RM 8.5 East Benzo(k)fluoranthene 3.6E+01 ug/kg 7.3E-02 7.3E-02 2.1E-11 2.9E-11 2.E-12 2.E-12 4.E-12 -- -- 1.6E-10 2.3E-10 -- -- --
RM 8.5 East Dibenzo(a,h)anthracene 8.3E+00 ug/kg 7.3E+00 7.3E+00 4.9E-12 6.8E-12 4.E-11 5.E-11 9.E-11 -- -- 3.8E-11 5.3E-11 -- -- --
RM 8.5 East Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 2.3E-11 3.2E-11 2.E-11 2.E-11 4.E-11 -- -- 1.8E-10 2.5E-10 -- -- --
RM 8.5 East Naphthalene 2.0E+01 ug/kg -- -- 1.2E-11 1.6E-11 -- -- -- 2.0E-02 2.0E-02 9.0E-11 1.2E-10 4.E-09 6.E-09 1.E-08
RM 8.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-10 4.E-10 7.E-10 -- -- -- -- -- -- --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 4.5E+02 ug/kg 1.4E-02 1.4E-02 2.0E-10 3.7E-10 3.E-12 5.E-12 8.E-12 2.0E-02 2.0E-02 1.6E-09 2.9E-09 8.E-08 1.E-07 2.E-07
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 4.6E+01 ug/kg 2.0E+00 2.0E+00 2.9E-11 3.8E-11 6.E-11 8.E-11 1.E-10 2.0E-05 2.0E-05 2.3E-10 2.9E-10 1.E-05 1.E-05 3.E-05
RM 8.5 East Total PCB Congeners 2.9E+04 pg/g NA NA 1.9E-11 2.4E-11 NA NA -- NA NA 1.4E-10 1.9E-10 NA NA --
RM 8.5 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 1.8E-11 2.3E-11 4.E-11 5.E-11 8.E-11 2.0E-05 2.0E-05 1.4E-10 1.8E-10 7.E-06 9.E-06 2.E-05
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 8.6E-17 5.2E-16 1.E-11 7.E-11 8.E-11 1.0E-09 1.0E-09 6.7E-16 4.0E-15 7.E-07 4.E-06 5.E-06
RM 8.5 East Total PCB TEQ 4.2E-01 pg/g 1.3E+05 1.3E+05 2.7E-16 3.5E-16 3.E-11 4.E-11 8.E-11 1.0E-09 1.0E-09 2.1E-15 2.7E-15 2.E-06 3.E-06 5.E-06
RM 8.5 East Total TEQ -- pg/g -- -- -- -- 5.E-11 1.E-10 2.E-10 -- -- -- -- 3.E-06 7.E-06 9.E-06
RM 8.5 East Pesticides
RM 8.5 East Aldrin 3.2E-02 ug/kg 1.7E+01 1.7E+01 1.5E-14 2.6E-14 2.E-13 4.E-13 7.E-13 3.0E-05 3.0E-05 1.1E-13 2.0E-13 4.E-09 7.E-09 1.E-08
RM 8.5 East Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 6.1E-14 1.1E-13 1.E-12 2.E-12 3.E-12 5.0E-05 5.0E-05 4.8E-13 8.6E-13 1.E-08 2.E-08 3.E-08
RM 8.5 East Total DDT 1.5E+00 ug/kg 3.4E-01 3.4E-01 2.0E-13 1.2E-12 7.E-14 4.E-13 5.E-13 5.0E-04 5.0E-04 1.6E-12 9.5E-12 3.E-09 2.E-08 2.E-08
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-09
RM 9 West Metals
RM 9 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 5.6E-10 3.4E-09 8.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.4E-09 2.6E-08 1.E-05 9.E-05 1.E-04
RM 9 West Lead 4.2E+01 mg/kg NL NL 0.0E+00 3.4E-08 NL NL -- NL NL 0.0E+00 2.7E-07 NL NL --
RM 9 West Mercury 1.2E-01 mg/kg -- -- 0.0E+00 1.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.8E-10 0.E+00 3.E-06 3.E-06
RM 9 West Thallium 6.4E+00 mg/kg -- -- 0.0E+00 5.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.1E-08 0.E+00 6.E-04 6.E-04
RM 9 West Butyltins
RM 9 West Tributyltin ion 9.9E+00 ug/kg -- -- 4.5E-12 8.1E-12 -- -- -- 3.0E-04 3.0E-04 3.5E-11 6.3E-11 1.E-07 2.E-07 3.E-07
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 9.1E-11 1.3E-10 7.E-11 9.E-11 2.E-10 -- -- 7.1E-10 9.8E-10 -- -- --
RM 9 West Benzo(a)pyrene 1.0E+02 ug/kg 7.3E+00 7.3E+00 6.1E-11 8.4E-11 4.E-10 6.E-10 1.E-09 -- -- 4.7E-10 6.5E-10 -- -- --
RM 9 West Benzo(b)fluoranthene 1.6E+02 ug/kg 7.3E-01 7.3E-01 9.4E-11 1.3E-10 7.E-11 1.E-10 2.E-10 -- -- 7.3E-10 1.0E-09 -- -- --
RM 9 West Benzo(k)fluoranthene 6.2E+01 ug/kg 7.3E-02 7.3E-02 3.6E-11 5.0E-11 3.E-12 4.E-12 6.E-12 -- -- 2.8E-10 3.9E-10 -- -- --
RM 9 West Dibenzo(a,h)anthracene 1.8E+01 ug/kg 7.3E+00 7.3E+00 1.0E-11 1.4E-11 8.E-11 1.E-10 2.E-10 -- -- 8.1E-11 1.1E-10 -- -- --
RM 9 West Indeno(1,2,3-cd)pyrene 6.7E+01 ug/kg 7.3E-01 7.3E-01 3.9E-11 5.5E-11 3.E-11 4.E-11 7.E-11 -- -- 3.1E-10 4.2E-10 -- -- --
RM 9 West Naphthalene 1.7E+01 ug/kg -- -- 9.9E-12 1.4E-11 -- -- -- 2.0E-02 2.0E-02 7.7E-11 1.1E-10 4.E-09 5.E-09 9.E-09
RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-10 1.E-09 2.E-09 -- -- -- -- -- -- --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 1.7E+02 ug/kg 1.4E-02 1.4E-02 7.9E-11 1.4E-10 1.E-12 2.E-12 3.E-12 2.0E-02 2.0E-02 6.1E-10 1.1E-09 3.E-08 6.E-08 9.E-08
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 4.5E+02 ug/kg 2.0E+00 2.0E+00 2.9E-10 3.7E-10 6.E-10 7.E-10 1.E-09 2.0E-05 2.0E-05 2.2E-09 2.9E-09 1.E-04 1.E-04 3.E-04
RM 9 West Total PCB Congeners 8.9E+05 pg/g NA NA 5.6E-10 7.3E-10 NA NA -- NA NA 4.4E-09 5.6E-09 NA NA --
RM 9 West Total PCBs, Adjusted 8.4E+05 pg/g 2.0E+00 2.0E+00 5.3E-10 6.8E-10 1.E-09 1.E-09 2.E-09 2.0E-05 2.0E-05 4.1E-09 5.3E-09 2.E-04 3.E-04 5.E-04
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 3.9E+00 pg/g 1.3E+05 1.3E+05 5.3E-16 3.2E-15 7.E-11 4.E-10 5.E-10 1.0E-09 1.0E-09 4.2E-15 2.5E-14 4.E-06 2.E-05 3.E-05
RM 9 West Total PCB TEQ 1.6E+01 pg/g 1.3E+05 1.3E+05 9.9E-15 1.3E-14 1.E-09 2.E-09 3.E-09 1.0E-09 1.0E-09 7.7E-14 9.9E-14 8.E-05 1.E-04 2.E-04
RM 9 West Total TEQ -- pg/g -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- 8.E-05 1.E-04 2.E-04
RM 9 West Pesticides
RM 9 West Aldrin 2.2E-01 ug/kg 1.7E+01 1.7E+01 1.0E-13 1.8E-13 2.E-12 3.E-12 5.E-12 3.0E-05 3.0E-05 7.9E-13 1.4E-12 3.E-08 5.E-08 7.E-08
RM 9 West Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 9.2E-14 1.7E-13 1.E-12 3.E-12 4.E-12 5.0E-05 5.0E-05 7.2E-13 1.3E-12 1.E-08 3.E-08 4.E-08
RM 9 West Total DDT 4.4E+00 ug/kg 3.4E-01 3.4E-01 6.0E-13 3.6E-12 2.E-13 1.E-12 1.E-12 5.0E-04 5.0E-04 4.6E-12 2.8E-11 9.E-09 6.E-08 7.E-08
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9 West Conventionals
RM 9 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 9 East Metals
RM 9 East Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 5.2E-10 3.1E-09 8.E-10 5.E-09 5.E-09 3.0E-04 3.0E-04 4.0E-09 2.4E-08 1.E-05 8.E-05 9.E-05
RM 9 East Lead 2.6E+01 mg/kg NL NL 0.0E+00 2.1E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 9 East Mercury 5.0E-02 mg/kg -- -- 0.0E+00 4.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.2E-10 0.E+00 1.E-06 1.E-06
RM 9 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene 1.0E+01 ug/kg 7.3E-01 7.3E-01 6.0E-12 8.3E-12 4.E-12 6.E-12 1.E-11 -- -- 4.7E-11 6.5E-11 -- -- --
RM 9 East Benzo(a)pyrene 1.3E+01 ug/kg 7.3E+00 7.3E+00 7.4E-12 1.0E-11 5.E-11 8.E-11 1.E-10 -- -- 5.8E-11 8.0E-11 -- -- --
RM 9 East Benzo(b)fluoranthene 1.8E+01 ug/kg 7.3E-01 7.3E-01 1.1E-11 1.5E-11 8.E-12 1.E-11 2.E-11 -- -- 8.3E-11 1.2E-10 -- -- --
RM 9 East Benzo(k)fluoranthene 8.3E+00 ug/kg 7.3E-02 7.3E-02 4.9E-12 6.8E-12 4.E-13 5.E-13 8.E-13 -- -- 3.8E-11 5.3E-11 -- -- --
RM 9 East Dibenzo(a,h)anthracene 2.1E+00 ug/kg 7.3E+00 7.3E+00 1.3E-12 1.8E-12 9.E-12 1.E-11 2.E-11 -- -- 9.8E-12 1.4E-11 -- -- --
RM 9 East Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 6.3E-12 8.7E-12 5.E-12 6.E-12 1.E-11 -- -- 4.9E-11 6.8E-11 -- -- --
RM 9 East Naphthalene 2.7E+00 ug/kg -- -- 1.6E-12 2.2E-12 -- -- -- 2.0E-02 2.0E-02 1.2E-11 1.7E-11 6.E-10 9.E-10 1.E-09
RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-11 1.E-10 2.E-10 -- -- -- -- -- -- --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 3.6E+02 ug/kg 1.4E-02 1.4E-02 1.6E-10 2.9E-10 2.E-12 4.E-12 6.E-12 2.0E-02 2.0E-02 1.3E-09 2.3E-09 6.E-08 1.E-07 2.E-07
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 5.2E+01 ug/kg 2.0E+00 2.0E+00 3.3E-11 4.3E-11 7.E-11 9.E-11 2.E-10 2.0E-05 2.0E-05 2.6E-10 3.3E-10 1.E-05 2.E-05 3.E-05
RM 9 East Total PCB Congeners 6.4E+04 pg/g NA NA 4.0E-11 5.2E-11 NA NA -- NA NA 3.1E-10 4.1E-10 NA NA --
RM 9 East Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 3.9E-11 5.0E-11 8.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 3.0E-10 3.9E-10 2.E-05 2.E-05 3.E-05
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.3E+05 2.9E-17 1.8E-16 4.E-12 2.E-11 3.E-11 1.0E-09 1.0E-09 2.3E-16 1.4E-15 2.E-07 1.E-06 2.E-06
RM 9 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 4.0E-16 5.2E-16 5.E-11 7.E-11 1.E-10 1.0E-09 1.0E-09 3.1E-15 4.0E-15 3.E-06 4.E-06 7.E-06
RM 9 East Total TEQ -- pg/g -- -- -- -- 6.E-11 9.E-11 1.E-10 -- -- -- -- 3.E-06 5.E-06 9.E-06
RM 9 East Pesticides
RM 9 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 9 East Dieldrin 8.8E-02 ug/kg 1.6E+01 1.6E+01 4.0E-14 7.2E-14 6.E-13 1.E-12 2.E-12 5.0E-05 5.0E-05 3.1E-13 5.6E-13 6.E-09 1.E-08 2.E-08
RM 9 East Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 2.0E-13 1.2E-12 7.E-14 4.E-13 5.E-13 5.0E-04 5.0E-04 1.5E-12 9.2E-12 3.E-09 2.E-08 2.E-08
RM 9 East Conventionals
RM 9 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09
RM 9.5 West Metals
RM 9.5 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 5.1E-10 3.1E-09 8.E-10 5.E-09 5.E-09 3.0E-04 3.0E-04 4.0E-09 2.4E-08 1.E-05 8.E-05 9.E-05
RM 9.5 West Lead 2.6E+01 mg/kg NL NL 0.0E+00 2.1E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 9.5 West Mercury 6.2E-02 mg/kg -- -- 0.0E+00 5.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.0E-10 0.E+00 1.E-06 1.E-06
RM 9.5 West Thallium 1.0E-01 mg/kg -- -- 0.0E+00 8.3E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.4E-10 0.E+00 1.E-05 1.E-05
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 1.0E+01 ug/kg -- -- 4.5E-12 8.2E-12 -- -- -- 3.0E-04 3.0E-04 3.5E-11 6.4E-11 1.E-07 2.E-07 3.E-07
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 7.1E-11 9.9E-11 5.E-11 7.E-11 1.E-10 -- -- 5.5E-10 7.7E-10 -- -- --
RM 9.5 West Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 9.8E-11 1.4E-10 7.E-10 1.E-09 2.E-09 -- -- 7.6E-10 1.1E-09 -- -- --
RM 9.5 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 1.4E-10 1.9E-10 1.E-10 1.E-10 2.E-10 -- -- 1.1E-09 1.5E-09 -- -- --
RM 9.5 West Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 6.1E-11 8.5E-11 4.E-12 6.E-12 1.E-11 -- -- 4.8E-10 6.6E-10 -- -- --
RM 9.5 West Dibenzo(a,h)anthracene 3.2E+01 ug/kg 7.3E+00 7.3E+00 1.9E-11 2.6E-11 1.E-10 2.E-10 3.E-10 -- -- 1.5E-10 2.0E-10 -- -- --
RM 9.5 West Indeno(1,2,3-cd)pyrene 1.4E+02 ug/kg 7.3E-01 7.3E-01 8.1E-11 1.1E-10 6.E-11 8.E-11 1.E-10 -- -- 6.3E-10 8.8E-10 -- -- --
RM 9.5 West Naphthalene 4.1E+01 ug/kg -- -- 2.4E-11 3.4E-11 -- -- -- 2.0E-02 2.0E-02 1.9E-10 2.6E-10 9.E-09 1.E-08 2.E-08
RM 9.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 1.E-09 3.E-09 -- -- -- -- -- -- --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 8.6E+02 ug/kg 1.4E-02 1.4E-02 3.9E-10 7.0E-10 5.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 3.0E-09 5.4E-09 2.E-07 3.E-07 4.E-07
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 2.1E+02 ug/kg 2.0E+00 2.0E+00 1.3E-10 1.7E-10 3.E-10 3.E-10 6.E-10 2.0E-05 2.0E-05 1.0E-09 1.3E-09 5.E-05 7.E-05 1.E-04
RM 9.5 West Total PCB Congeners 3.5E+05 pg/g NA NA 2.2E-10 2.9E-10 NA NA -- NA NA 1.7E-09 2.2E-09 NA NA --
RM 9.5 West Total PCBs, Adjusted 3.5E+05 pg/g 2.0E+00 2.0E+00 2.2E-10 2.8E-10 4.E-10 6.E-10 1.E-09 2.0E-05 2.0E-05 1.7E-09 2.2E-09 9.E-05 1.E-04 2.E-04
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 8.6E+00 pg/g 1.3E+05 1.3E+05 1.2E-15 7.0E-15 2.E-10 9.E-10 1.E-09 1.0E-09 1.0E-09 9.1E-15 5.4E-14 9.E-06 5.E-05 6.E-05
RM 9.5 West Total PCB TEQ 3.6E+00 pg/g 1.3E+05 1.3E+05 2.3E-15 3.0E-15 3.E-10 4.E-10 7.E-10 1.0E-09 1.0E-09 1.8E-14 2.3E-14 2.E-05 2.E-05 4.E-05
RM 9.5 West Total TEQ -- pg/g -- -- -- -- 5.E-10 1.E-09 2.E-09 -- -- -- -- 3.E-05 8.E-05 1.E-04
RM 9.5 West Pesticides
RM 9.5 West Aldrin 5.8E-01 ug/kg 1.7E+01 1.7E+01 2.7E-13 4.8E-13 5.E-12 8.E-12 1.E-11 3.0E-05 3.0E-05 2.1E-12 3.7E-12 7.E-08 1.E-07 2.E-07
RM 9.5 West Dieldrin 6.1E-01 ug/kg 1.6E+01 1.6E+01 2.8E-13 5.0E-13 4.E-12 8.E-12 1.E-11 5.0E-05 5.0E-05 2.1E-12 3.9E-12 4.E-08 8.E-08 1.E-07
RM 9.5 West Total DDT 3.1E+00 ug/kg 3.4E-01 3.4E-01 4.2E-13 2.5E-12 1.E-13 8.E-13 1.E-12 5.0E-04 5.0E-04 3.2E-12 1.9E-11 6.E-09 4.E-08 5.E-08
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 9.5 East Metals
RM 9.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 4.5E-10 2.7E-09 7.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.5E-09 2.1E-08 1.E-05 7.E-05 8.E-05
RM 9.5 East Lead 1.6E+01 mg/kg NL NL 0.0E+00 1.3E-08 NL NL -- NL NL 0.0E+00 9.9E-08 NL NL --
RM 9.5 East Mercury 6.3E-02 mg/kg -- -- 0.0E+00 5.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.0E-10 0.E+00 1.E-06 1.E-06
RM 9.5 East Thallium 7.9E-02 mg/kg -- -- 0.0E+00 6.4E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.0E-10 0.E+00 8.E-06 8.E-06
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 2.6E+00 ug/kg -- -- 1.2E-12 2.1E-12 -- -- -- 3.0E-04 3.0E-04 9.0E-12 1.6E-11 3.E-08 5.E-08 8.E-08
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene 2.2E+01 ug/kg 7.3E-01 7.3E-01 1.3E-11 1.8E-11 9.E-12 1.E-11 2.E-11 -- -- 1.0E-10 1.4E-10 -- -- --
RM 9.5 East Benzo(a)pyrene 2.5E+01 ug/kg 7.3E+00 7.3E+00 1.4E-11 2.0E-11 1.E-10 1.E-10 3.E-10 -- -- 1.1E-10 1.6E-10 -- -- --
RM 9.5 East Benzo(b)fluoranthene 2.9E+01 ug/kg 7.3E-01 7.3E-01 1.7E-11 2.4E-11 1.E-11 2.E-11 3.E-11 -- -- 1.3E-10 1.9E-10 -- -- --
RM 9.5 East Benzo(k)fluoranthene 1.7E+01 ug/kg 7.3E-02 7.3E-02 1.0E-11 1.4E-11 7.E-13 1.E-12 2.E-12 -- -- 7.8E-11 1.1E-10 -- -- --
RM 9.5 East Dibenzo(a,h)anthracene 4.4E+00 ug/kg 7.3E+00 7.3E+00 2.6E-12 3.6E-12 2.E-11 3.E-11 4.E-11 -- -- 2.0E-11 2.8E-11 -- -- --
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 East Indeno(1,2,3-cd)pyrene 2.0E+01 ug/kg 7.3E-01 7.3E-01 1.2E-11 1.6E-11 8.E-12 1.E-11 2.E-11 -- -- 9.0E-11 1.3E-10 -- -- --
RM 9.5 East Naphthalene 3.4E+00 ug/kg -- -- 2.0E-12 2.8E-12 -- -- -- 2.0E-02 2.0E-02 1.6E-11 2.2E-11 8.E-10 1.E-09 2.E-09
RM 9.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 2.E-10 4.E-10 -- -- -- -- -- -- --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 1.6E+02 ug/kg 1.4E-02 1.4E-02 7.5E-11 1.3E-10 1.E-12 2.E-12 3.E-12 2.0E-02 2.0E-02 5.8E-10 1.0E-09 3.E-08 5.E-08 8.E-08
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 4.0E+01 ug/kg 2.0E+00 2.0E+00 2.5E-11 3.3E-11 5.E-11 7.E-11 1.E-10 2.0E-05 2.0E-05 2.0E-10 2.6E-10 1.E-05 1.E-05 2.E-05
RM 9.5 East Total PCB Congeners 1.0E+04 pg/g NA NA 6.4E-12 8.3E-12 NA NA -- NA NA 5.0E-11 6.4E-11 NA NA --
RM 9.5 East Total PCBs, Adjusted 9.6E+03 pg/g 2.0E+00 2.0E+00 6.1E-12 7.8E-12 1.E-11 2.E-11 3.E-11 2.0E-05 2.0E-05 4.7E-11 6.1E-11 2.E-06 3.E-06 5.E-06
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 8.9E-01 pg/g 1.3E+05 1.3E+05 1.2E-16 7.3E-16 2.E-11 9.E-11 1.E-10 1.0E-09 1.0E-09 9.4E-16 5.6E-15 9.E-07 6.E-06 7.E-06
RM 9.5 East Total PCB TEQ 2.6E-01 pg/g 1.3E+05 1.3E+05 1.7E-16 2.1E-16 2.E-11 3.E-11 5.E-11 1.0E-09 1.0E-09 1.3E-15 1.7E-15 1.E-06 2.E-06 3.E-06
RM 9.5 East Total TEQ -- pg/g -- -- -- -- 4.E-11 1.E-10 2.E-10 -- -- -- -- 2.E-06 7.E-06 1.E-05
RM 9.5 East Pesticides
RM 9.5 East Aldrin 9.1E-02 ug/kg 1.7E+01 1.7E+01 4.1E-14 7.5E-14 7.E-13 1.E-12 2.E-12 3.0E-05 3.0E-05 3.2E-13 5.8E-13 1.E-08 2.E-08 3.E-08
RM 9.5 East Dieldrin 3.0E-02 ug/kg 1.6E+01 1.6E+01 1.3E-14 2.4E-14 2.E-13 4.E-13 6.E-13 5.0E-05 5.0E-05 1.0E-13 1.9E-13 2.E-09 4.E-09 6.E-09
RM 9.5 East Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 1.5E-13 9.3E-13 5.E-14 3.E-13 4.E-13 5.0E-04 5.0E-04 1.2E-12 7.2E-12 2.E-09 1.E-08 2.E-08
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-09
RM 10 West Metals
RM 10 West Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 1.4E-09 8.3E-09 2.E-09 1.E-08 1.E-08 3.0E-04 3.0E-04 1.1E-08 6.5E-08 4.E-05 2.E-04 3.E-04
RM 10 West Lead 6.6E+01 mg/kg NL NL 0.0E+00 5.4E-08 NL NL -- NL NL 0.0E+00 4.2E-07 NL NL --
RM 10 West Mercury 9.0E-02 mg/kg -- -- 0.0E+00 7.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.7E-10 0.E+00 2.E-06 2.E-06
RM 10 West Thallium 7.7E-02 mg/kg -- -- 0.0E+00 6.3E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.9E-10 0.E+00 7.E-06 7.E-06
RM 10 West Butyltins
RM 10 West Tributyltin ion 2.4E+00 ug/kg -- -- 1.1E-12 2.0E-12 -- -- -- 3.0E-04 3.0E-04 8.6E-12 1.5E-11 3.E-08 5.E-08 8.E-08
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 8.3E-11 1.2E-10 6.E-11 8.E-11 1.E-10 -- -- 6.5E-10 9.0E-10 -- -- --
RM 10 West Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 8.8E-11 1.2E-10 6.E-10 9.E-10 2.E-09 -- -- 6.9E-10 9.5E-10 -- -- --
RM 10 West Benzo(b)fluoranthene 1.9E+02 ug/kg 7.3E-01 7.3E-01 1.1E-10 1.5E-10 8.E-11 1.E-10 2.E-10 -- -- 8.6E-10 1.2E-09 -- -- --
RM 10 West Benzo(k)fluoranthene 7.9E+01 ug/kg 7.3E-02 7.3E-02 4.6E-11 6.4E-11 3.E-12 5.E-12 8.E-12 -- -- 3.6E-10 5.0E-10 -- -- --
RM 10 West Dibenzo(a,h)anthracene 3.5E+01 ug/kg 7.3E+00 7.3E+00 2.1E-11 2.9E-11 2.E-10 2.E-10 4.E-10 -- -- 1.6E-10 2.3E-10 -- -- --
RM 10 West Indeno(1,2,3-cd)pyrene 1.4E+02 ug/kg 7.3E-01 7.3E-01 8.1E-11 1.1E-10 6.E-11 8.E-11 1.E-10 -- -- 6.3E-10 8.8E-10 -- -- --
RM 10 West Naphthalene 2.0E+01 ug/kg -- -- 1.2E-11 1.6E-11 -- -- -- 2.0E-02 2.0E-02 9.0E-11 1.2E-10 4.E-09 6.E-09 1.E-08
RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 1.E-09 2.E-09 -- -- -- -- -- -- --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 5.5E-11 9.9E-11 8.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 4.3E-10 7.7E-10 2.E-08 4.E-08 6.E-08
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 1.2E-10 1.5E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 9.0E-10 1.2E-09 4.E-05 6.E-05 1.E-04
RM 10 West Total PCB Congeners 1.3E+05 pg/g NA NA 8.3E-11 1.1E-10 NA NA -- NA NA 6.4E-10 8.3E-10 NA NA --
RM 10 West Total PCBs, Adjusted 1.3E+05 pg/g 2.0E+00 2.0E+00 8.0E-11 1.0E-10 2.E-10 2.E-10 4.E-10 2.0E-05 2.0E-05 6.2E-10 8.0E-10 3.E-05 4.E-05 7.E-05
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 5.1E+00 pg/g 1.3E+05 1.3E+05 7.0E-16 4.2E-15 9.E-11 5.E-10 6.E-10 1.0E-09 1.0E-09 5.4E-15 3.3E-14 5.E-06 3.E-05 4.E-05
RM 10 West Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 1.2E-15 1.5E-15 1.E-10 2.E-10 3.E-10 1.0E-09 1.0E-09 9.0E-15 1.2E-14 9.E-06 1.E-05 2.E-05
RM 10 West Total TEQ -- pg/g -- -- -- -- 2.E-10 7.E-10 1.E-09 -- -- -- -- 1.E-05 4.E-05 6.E-05
RM 10 West Pesticides
RM 10 West Aldrin 1.5E-01 ug/kg 1.7E+01 1.7E+01 6.6E-14 1.2E-13 1.E-12 2.E-12 3.E-12 3.0E-05 3.0E-05 5.2E-13 9.3E-13 2.E-08 3.E-08 5.E-08
RM 10 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10 West Total DDT 4.7E+00 ug/kg 3.4E-01 3.4E-01 6.4E-13 3.8E-12 2.E-13 1.E-12 2.E-12 5.0E-04 5.0E-04 4.9E-12 3.0E-11 1.E-08 6.E-08 7.E-08
RM 10 West Conventionals
RM 10 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 10 East Metals
RM 10 East Arsenic 3.0E+00 mg/kg 1.5E+00 1.5E+00 4.1E-10 2.5E-09 6.E-10 4.E-09 4.E-09 3.0E-04 3.0E-04 3.2E-09 1.9E-08 1.E-05 6.E-05 8.E-05
RM 10 East Lead 1.8E+01 mg/kg NL NL 0.0E+00 1.5E-08 NL NL -- NL NL 0.0E+00 1.1E-07 NL NL --
RM 10 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 5.5E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.3E-10 0.E+00 1.E-06 1.E-06
RM 10 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 6.8E-11 9.5E-11 5.E-11 7.E-11 1.E-10 -- -- 5.3E-10 7.4E-10 -- -- --
RM 10 East Benzo(a)pyrene 1.4E+02 ug/kg 7.3E+00 7.3E+00 8.5E-11 1.2E-10 6.E-10 9.E-10 1.E-09 -- -- 6.6E-10 9.2E-10 -- -- --
RM 10 East Benzo(b)fluoranthene 1.7E+02 ug/kg 7.3E-01 7.3E-01 1.0E-10 1.4E-10 7.E-11 1.E-10 2.E-10 -- -- 7.9E-10 1.1E-09 -- -- --
RM 10 East Benzo(k)fluoranthene 6.3E+01 ug/kg 7.3E-02 7.3E-02 3.7E-11 5.1E-11 3.E-12 4.E-12 6.E-12 -- -- 2.9E-10 4.0E-10 -- -- --
RM 10 East Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 1.4E-11 1.9E-11 1.E-10 1.E-10 2.E-10 -- -- 1.1E-10 1.5E-10 -- -- --
RM 10 East Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 7.0E-11 9.7E-11 5.E-11 7.E-11 1.E-10 -- -- 5.4E-10 7.6E-10 -- -- --
RM 10 East Naphthalene 1.2E+01 ug/kg -- -- 7.3E-12 1.0E-11 -- -- -- 2.0E-02 2.0E-02 5.7E-11 7.9E-11 3.E-09 4.E-09 7.E-09
RM 10 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-10 1.E-09 2.E-09 -- -- -- -- -- -- --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.4E-02 5.8E-11 1.1E-10 8.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 4.5E-10 8.2E-10 2.E-08 4.E-08 6.E-08
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 3.4E+01 ug/kg 2.0E+00 2.0E+00 2.2E-11 2.8E-11 4.E-11 6.E-11 1.E-10 2.0E-05 2.0E-05 1.7E-10 2.2E-10 8.E-06 1.E-05 2.E-05
RM 10 East Total PCB Congeners 3.0E+04 pg/g NA NA 1.9E-11 2.4E-11 NA NA -- NA NA 1.5E-10 1.9E-10 NA NA --
RM 10 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 1.8E-11 2.3E-11 4.E-11 5.E-11 8.E-11 2.0E-05 2.0E-05 1.4E-10 1.8E-10 7.E-06 9.E-06 2.E-05
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 1.3E+05 7.4E-17 4.4E-16 1.E-11 6.E-11 7.E-11 1.0E-09 1.0E-09 5.7E-16 3.5E-15 6.E-07 3.E-06 4.E-06
RM 10 East Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 4.4E-16 5.6E-16 6.E-11 7.E-11 1.E-10 1.0E-09 1.0E-09 3.4E-15 4.4E-15 3.E-06 4.E-06 8.E-06
RM 10 East Total TEQ -- pg/g -- -- -- -- 7.E-11 1.E-10 2.E-10 -- -- -- -- 4.E-06 8.E-06 1.E-05
RM 10 East Pesticides
RM 10 East Aldrin 4.0E-02 ug/kg 1.7E+01 1.7E+01 1.8E-14 3.3E-14 3.E-13 6.E-13 9.E-13 3.0E-05 3.0E-05 1.4E-13 2.6E-13 5.E-09 9.E-09 1.E-08
RM 10 East Dieldrin 4.7E-02 ug/kg 1.6E+01 1.6E+01 2.1E-14 3.9E-14 3.E-13 6.E-13 1.E-12 5.0E-05 5.0E-05 1.7E-13 3.0E-13 3.E-09 6.E-09 9.E-09
RM 10 East Total DDT 5.3E-01 ug/kg 3.4E-01 3.4E-01 7.2E-14 4.3E-13 2.E-14 1.E-13 2.E-13 5.0E-04 5.0E-04 5.6E-13 3.4E-12 1.E-09 7.E-09 8.E-09
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 East Conventionals
RM 10 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-09
RM 10.5 West Metals
RM 10.5 West Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 5.4E-10 3.2E-09 8.E-10 5.E-09 6.E-09 3.0E-04 3.0E-04 4.2E-09 2.5E-08 1.E-05 8.E-05 1.E-04
RM 10.5 West Lead 1.3E+01 mg/kg NL NL 0.0E+00 1.1E-08 NL NL -- NL NL 0.0E+00 8.2E-08 NL NL --
RM 10.5 West Mercury 6.9E-02 mg/kg -- -- 0.0E+00 5.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.4E-10 0.E+00 1.E-06 1.E-06
RM 10.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene 2.8E+01 ug/kg 7.3E-01 7.3E-01 1.6E-11 2.3E-11 1.E-11 2.E-11 3.E-11 -- -- 1.3E-10 1.8E-10 -- -- --
RM 10.5 West Benzo(a)pyrene 2.6E+01 ug/kg 7.3E+00 7.3E+00 1.6E-11 2.2E-11 1.E-10 2.E-10 3.E-10 -- -- 1.2E-10 1.7E-10 -- -- --
RM 10.5 West Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 2.1E-11 2.9E-11 2.E-11 2.E-11 4.E-11 -- -- 1.6E-10 2.3E-10 -- -- --
RM 10.5 West Benzo(k)fluoranthene 1.3E+01 ug/kg 7.3E-02 7.3E-02 7.6E-12 1.0E-11 6.E-13 8.E-13 1.E-12 -- -- 5.9E-11 8.2E-11 -- -- --
RM 10.5 West Dibenzo(a,h)anthracene 4.4E+00 ug/kg 7.3E+00 7.3E+00 2.6E-12 3.6E-12 2.E-11 3.E-11 5.E-11 -- -- 2.0E-11 2.8E-11 -- -- --
RM 10.5 West Indeno(1,2,3-cd)pyrene 2.2E+01 ug/kg 7.3E-01 7.3E-01 1.3E-11 1.8E-11 9.E-12 1.E-11 2.E-11 -- -- 9.9E-11 1.4E-10 -- -- --
RM 10.5 West Naphthalene 2.7E+01 ug/kg -- -- 1.6E-11 2.2E-11 -- -- -- 2.0E-02 2.0E-02 1.2E-10 1.7E-10 6.E-09 9.E-09 1.E-08
RM 10.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 2.E-10 4.E-10 -- -- -- -- -- -- --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 6.2E-11 1.1E-10 9.E-13 2.E-12 2.E-12 2.0E-02 2.0E-02 4.8E-10 8.7E-10 2.E-08 4.E-08 7.E-08
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 2.0E-11 2.6E-11 4.E-11 5.E-11 9.E-11 2.0E-05 2.0E-05 1.6E-10 2.0E-10 8.E-06 1.E-05 2.E-05
RM 10.5 West Total PCB Congeners 3.1E+04 pg/g NA NA 1.9E-11 2.5E-11 NA NA -- NA NA 1.5E-10 1.9E-10 NA NA --
RM 10.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 1.8E-11 2.4E-11 4.E-11 5.E-11 8.E-11 2.0E-05 2.0E-05 1.4E-10 1.8E-10 7.E-06 9.E-06 2.E-05
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 4.4E-16 5.6E-16 6.E-11 7.E-11 1.E-10 1.0E-09 1.0E-09 3.4E-15 4.4E-15 3.E-06 4.E-06 8.E-06
RM 10.5 West Total TEQ -- pg/g -- -- -- -- 6.E-11 7.E-11 1.E-10 -- -- -- -- 3.E-06 4.E-06 8.E-06
RM 10.5 West Pesticides
RM 10.5 West Aldrin 2.0E-01 ug/kg 1.7E+01 1.7E+01 9.1E-14 1.6E-13 2.E-12 3.E-12 4.E-12 3.0E-05 3.0E-05 7.1E-13 1.3E-12 2.E-08 4.E-08 7.E-08
RM 10.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 West Total DDT 1.7E+00 ug/kg 3.4E-01 3.4E-01 2.3E-13 1.4E-12 8.E-14 5.E-13 5.E-13 5.0E-04 5.0E-04 1.8E-12 1.1E-11 4.E-09 2.E-08 2.E-08
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09
RM 10.5 East Metals
RM 10.5 East Arsenic 3.1E+00 mg/kg 1.5E+00 1.5E+00 4.2E-10 2.5E-09 6.E-10 4.E-09 4.E-09 3.0E-04 3.0E-04 3.3E-09 2.0E-08 1.E-05 7.E-05 8.E-05
RM 10.5 East Lead 1.2E+01 mg/kg NL NL 0.0E+00 9.8E-09 NL NL -- NL NL 0.0E+00 7.6E-08 NL NL --
RM 10.5 East Mercury 6.1E-02 mg/kg -- -- 0.0E+00 5.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.9E-10 0.E+00 1.E-06 1.E-06
RM 10.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene 3.9E+01 ug/kg 7.3E-01 7.3E-01 2.3E-11 3.2E-11 2.E-11 2.E-11 4.E-11 -- -- 1.8E-10 2.5E-10 -- -- --
RM 10.5 East Benzo(a)pyrene 3.4E+01 ug/kg 7.3E+00 7.3E+00 2.0E-11 2.8E-11 1.E-10 2.E-10 3.E-10 -- -- 1.6E-10 2.2E-10 -- -- --
RM 10.5 East Benzo(b)fluoranthene 5.0E+01 ug/kg 7.3E-01 7.3E-01 3.0E-11 4.1E-11 2.E-11 3.E-11 5.E-11 -- -- 2.3E-10 3.2E-10 -- -- --
RM 10.5 East Benzo(k)fluoranthene 2.5E+01 ug/kg 7.3E-02 7.3E-02 1.5E-11 2.1E-11 1.E-12 2.E-12 3.E-12 -- -- 1.2E-10 1.6E-10 -- -- --
RM 10.5 East Dibenzo(a,h)anthracene 5.5E+00 ug/kg 7.3E+00 7.3E+00 3.2E-12 4.5E-12 2.E-11 3.E-11 6.E-11 -- -- 2.5E-11 3.5E-11 -- -- --
RM 10.5 East Indeno(1,2,3-cd)pyrene 2.7E+01 ug/kg 7.3E-01 7.3E-01 1.6E-11 2.2E-11 1.E-11 2.E-11 3.E-11 -- -- 1.3E-10 1.7E-10 -- -- --
RM 10.5 East Naphthalene 3.5E+00 ug/kg -- -- 2.1E-12 2.9E-12 -- -- -- 2.0E-02 2.0E-02 1.6E-11 2.2E-11 8.E-10 1.E-09 2.E-09
RM 10.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 3.E-10 5.E-10 -- -- -- -- -- -- --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 4.6E+01 ug/kg 1.4E-02 1.4E-02 2.1E-11 3.7E-11 3.E-13 5.E-13 8.E-13 2.0E-02 2.0E-02 1.6E-10 2.9E-10 8.E-09 1.E-08 2.E-08
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 5.2E+01 ug/kg 2.0E+00 2.0E+00 3.3E-11 4.2E-11 7.E-11 8.E-11 1.E-10 2.0E-05 2.0E-05 2.5E-10 3.3E-10 1.E-05 2.E-05 3.E-05
RM 10.5 East Total PCB Congeners 2.9E+04 pg/g NA NA 1.8E-11 2.3E-11 NA NA -- NA NA 1.4E-10 1.8E-10 NA NA --
RM 10.5 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 1.8E-11 2.3E-11 4.E-11 5.E-11 8.E-11 2.0E-05 2.0E-05 1.4E-10 1.8E-10 7.E-06 9.E-06 2.E-05
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 East Total PCB TEQ 3.5E-01 pg/g 1.3E+05 1.3E+05 2.3E-16 2.9E-16 3.E-11 4.E-11 7.E-11 1.0E-09 1.0E-09 1.8E-15 2.3E-15 2.E-06 2.E-06 4.E-06
RM 10.5 East Total TEQ -- pg/g -- -- -- -- 3.E-11 4.E-11 7.E-11 -- -- -- -- 2.E-06 2.E-06 4.E-06
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 10.5 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 East Total DDT 2.8E+00 ug/kg 3.4E-01 3.4E-01 3.8E-13 2.3E-12 1.E-13 8.E-13 9.E-13 5.0E-04 5.0E-04 3.0E-12 1.8E-11 6.E-09 4.E-08 4.E-08
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-09
RM 11 West Metals
RM 11 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 4.6E-10 2.8E-09 7.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.6E-09 2.2E-08 1.E-05 7.E-05 8.E-05
RM 11 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 1.1E-08 NL NL -- NL NL 0.0E+00 8.9E-08 NL NL --
RM 11 West Mercury 5.6E-02 mg/kg -- -- 0.0E+00 4.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.6E-10 0.E+00 1.E-06 1.E-06
RM 11 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene 6.2E+01 ug/kg 7.3E-01 7.3E-01 3.7E-11 5.1E-11 3.E-11 4.E-11 6.E-11 -- -- 2.9E-10 4.0E-10 -- -- --
RM 11 West Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 3.9E-11 5.4E-11 3.E-10 4.E-10 7.E-10 -- -- 3.0E-10 4.2E-10 -- -- --
RM 11 West Benzo(b)fluoranthene 4.0E+01 ug/kg 7.3E-01 7.3E-01 2.4E-11 3.3E-11 2.E-11 2.E-11 4.E-11 -- -- 1.8E-10 2.5E-10 -- -- --
RM 11 West Benzo(k)fluoranthene 3.7E+01 ug/kg 7.3E-02 7.3E-02 2.2E-11 3.0E-11 2.E-12 2.E-12 4.E-12 -- -- 1.7E-10 2.3E-10 -- -- --
RM 11 West Dibenzo(a,h)anthracene 8.8E+00 ug/kg 7.3E+00 7.3E+00 5.2E-12 7.2E-12 4.E-11 5.E-11 9.E-11 -- -- 4.0E-11 5.6E-11 -- -- --
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 West Indeno(1,2,3-cd)pyrene 4.0E+01 ug/kg 7.3E-01 7.3E-01 2.4E-11 3.3E-11 2.E-11 2.E-11 4.E-11 -- -- 1.8E-10 2.6E-10 -- -- --
RM 11 West Naphthalene 5.4E+01 ug/kg -- -- 3.2E-11 4.4E-11 -- -- -- 2.0E-02 2.0E-02 2.5E-10 3.4E-10 1.E-08 2.E-08 3.E-08
RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-10 5.E-10 9.E-10 -- -- -- -- -- -- --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 3.7E+02 ug/kg 1.4E-02 1.4E-02 1.7E-10 3.1E-10 2.E-12 4.E-12 7.E-12 2.0E-02 2.0E-02 1.3E-09 2.4E-09 7.E-08 1.E-07 2.E-07
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 2.8E+01 ug/kg 2.0E+00 2.0E+00 1.8E-11 2.3E-11 4.E-11 5.E-11 8.E-11 2.0E-05 2.0E-05 1.4E-10 1.8E-10 7.E-06 9.E-06 2.E-05
RM 11 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 11 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 West Dieldrin 5.7E-01 ug/kg 1.6E+01 1.6E+01 2.6E-13 4.6E-13 4.E-12 7.E-12 1.E-11 5.0E-05 5.0E-05 2.0E-12 3.6E-12 4.E-08 7.E-08 1.E-07
RM 11 West Total DDT 1.3E+00 ug/kg 3.4E-01 3.4E-01 1.8E-13 1.1E-12 6.E-14 4.E-13 4.E-13 5.0E-04 5.0E-04 1.4E-12 8.4E-12 3.E-09 2.E-08 2.E-08
RM 11 West Conventionals
RM 11 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09
RM 11 East Metals
RM 11 East Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 3.7E-10 2.2E-09 6.E-10 3.E-09 4.E-09 3.0E-04 3.0E-04 2.9E-09 1.7E-08 1.E-05 6.E-05 7.E-05
RM 11 East Lead 7.2E+01 mg/kg NL NL 0.0E+00 5.9E-08 NL NL -- NL NL 0.0E+00 4.6E-07 NL NL --
RM 11 East Mercury 7.0E-02 mg/kg -- -- 0.0E+00 5.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.5E-10 0.E+00 1.E-06 1.E-06
RM 11 East Thallium 6.4E-02 mg/kg -- -- 0.0E+00 5.3E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.1E-10 0.E+00 6.E-06 6.E-06
RM 11 East Butyltins
RM 11 East Tributyltin ion 4.0E+00 ug/kg -- -- 1.8E-12 3.3E-12 -- -- -- 3.0E-04 3.0E-04 1.4E-11 2.5E-11 5.E-08 8.E-08 1.E-07
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene 8.3E+01 ug/kg 7.3E-01 7.3E-01 4.9E-11 6.8E-11 4.E-11 5.E-11 9.E-11 -- -- 3.8E-10 5.3E-10 -- -- --
RM 11 East Benzo(a)pyrene 5.5E+01 ug/kg 7.3E+00 7.3E+00 3.3E-11 4.5E-11 2.E-10 3.E-10 6.E-10 -- -- 2.5E-10 3.5E-10 -- -- --
RM 11 East Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 7.6E-11 1.0E-10 6.E-11 8.E-11 1.E-10 -- -- 5.9E-10 8.2E-10 -- -- --
RM 11 East Benzo(k)fluoranthene 3.7E+01 ug/kg 7.3E-02 7.3E-02 2.2E-11 3.0E-11 2.E-12 2.E-12 4.E-12 -- -- 1.7E-10 2.3E-10 -- -- --
RM 11 East Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 7.1E-12 9.9E-12 5.E-11 7.E-11 1.E-10 -- -- 5.6E-11 7.7E-11 -- -- --
RM 11 East Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 2.3E-11 3.1E-11 2.E-11 2.E-11 4.E-11 -- -- 1.8E-10 2.4E-10 -- -- --
RM 11 East Naphthalene 1.2E+01 ug/kg -- -- 7.0E-12 9.7E-12 -- -- -- 2.0E-02 2.0E-02 5.4E-11 7.5E-11 3.E-09 4.E-09 6.E-09
RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-10 6.E-10 1.E-09 -- -- -- -- -- -- --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 9.4E+01 ug/kg 1.4E-02 1.4E-02 4.2E-11 7.7E-11 6.E-13 1.E-12 2.E-12 2.0E-02 2.0E-02 3.3E-10 6.0E-10 2.E-08 3.E-08 5.E-08
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 1.1E+03 ug/kg 2.0E+00 2.0E+00 7.2E-10 9.2E-10 1.E-09 2.E-09 3.E-09 2.0E-05 2.0E-05 5.6E-09 7.2E-09 3.E-04 4.E-04 6.E-04
RM 11 East Total PCB Congeners 2.4E+06 pg/g NA NA 1.5E-09 1.9E-09 NA NA -- NA NA 1.2E-08 1.5E-08 NA NA --
RM 11 East Total PCBs, Adjusted 2.3E+06 pg/g 2.0E+00 2.0E+00 1.5E-09 1.9E-09 3.E-09 4.E-09 7.E-09 2.0E-05 2.0E-05 1.1E-08 1.5E-08 6.E-04 7.E-04 1.E-03
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 2.0E+00 pg/g 1.3E+05 1.3E+05 2.8E-16 1.7E-15 4.E-11 2.E-10 3.E-10 1.0E-09 1.0E-09 2.2E-15 1.3E-14 2.E-06 1.E-05 2.E-05
RM 11 East Total PCB TEQ 1.2E+01 pg/g 1.3E+05 1.3E+05 7.9E-15 1.0E-14 1.E-09 1.E-09 2.E-09 1.0E-09 1.0E-09 6.1E-14 7.9E-14 6.E-05 8.E-05 1.E-04
RM 11 East Total TEQ -- pg/g -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- 6.E-05 9.E-05 2.E-04
RM 11 East Pesticides
RM 11 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 11 East Total DDT 9.9E+01 ug/kg 3.4E-01 3.4E-01 1.3E-11 8.1E-11 5.E-12 3.E-11 3.E-11 5.0E-04 5.0E-04 1.0E-10 6.3E-10 2.E-07 1.E-06 1.E-06
RM 11 East Conventionals
RM 11 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 11.5 West Metals
RM 11.5 West Arsenic 3.0E+00 mg/kg 1.5E+00 1.5E+00 4.0E-10 2.4E-09 6.E-10 4.E-09 4.E-09 3.0E-04 3.0E-04 3.1E-09 1.9E-08 1.E-05 6.E-05 7.E-05
RM 11.5 West Lead 1.0E+01 mg/kg NL NL 0.0E+00 8.5E-09 NL NL -- NL NL 0.0E+00 6.6E-08 NL NL --
RM 11.5 West Mercury 3.0E-02 mg/kg -- -- 0.0E+00 2.5E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.9E-10 0.E+00 6.E-07 6.E-07
RM 11.5 West Thallium 6.1E-02 mg/kg -- -- 0.0E+00 5.0E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.9E-10 0.E+00 6.E-06 6.E-06
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene 9.5E+00 ug/kg 7.3E-01 7.3E-01 5.6E-12 7.7E-12 4.E-12 6.E-12 1.E-11 -- -- 4.3E-11 6.0E-11 -- -- --
RM 11.5 West Benzo(a)pyrene 1.1E+01 ug/kg 7.3E+00 7.3E+00 6.2E-12 8.6E-12 5.E-11 6.E-11 1.E-10 -- -- 4.8E-11 6.7E-11 -- -- --
RM 11.5 West Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 5.7E-12 7.9E-12 4.E-12 6.E-12 1.E-11 -- -- 4.4E-11 6.2E-11 -- -- --
RM 11.5 West Benzo(k)fluoranthene 6.4E+00 ug/kg 7.3E-02 7.3E-02 3.8E-12 5.2E-12 3.E-13 4.E-13 7.E-13 -- -- 2.9E-11 4.1E-11 -- -- --
RM 11.5 West Dibenzo(a,h)anthracene 1.2E+00 ug/kg 7.3E+00 7.3E+00 6.9E-13 9.5E-13 5.E-12 7.E-12 1.E-11 -- -- 5.4E-12 7.4E-12 -- -- --
RM 11.5 West Indeno(1,2,3-cd)pyrene 7.4E+00 ug/kg 7.3E-01 7.3E-01 4.4E-12 6.1E-12 3.E-12 4.E-12 8.E-12 -- -- 3.4E-11 4.7E-11 -- -- --
RM 11.5 West Naphthalene 3.3E+00 ug/kg -- -- 2.0E-12 2.7E-12 -- -- -- 2.0E-02 2.0E-02 1.5E-11 2.1E-11 8.E-10 1.E-09 2.E-09
RM 11.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-11 9.E-11 1.E-10 -- -- -- -- -- -- --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 8.2E-11 1.5E-10 1.E-12 2.E-12 3.E-12 2.0E-02 2.0E-02 6.4E-10 1.2E-09 3.E-08 6.E-08 9.E-08
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 1.2E+01 ug/kg 2.0E+00 2.0E+00 7.8E-12 1.0E-11 2.E-11 2.E-11 4.E-11 2.0E-05 2.0E-05 6.0E-11 7.8E-11 3.E-06 4.E-06 7.E-06
RM 11.5 West Total PCB Congeners 6.3E+04 pg/g NA NA 4.0E-11 5.1E-11 NA NA -- NA NA 3.1E-10 4.0E-10 NA NA --
RM 11.5 West Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 3.9E-11 5.1E-11 8.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 3.1E-10 3.9E-10 2.E-05 2.E-05 3.E-05
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.8E-01 pg/g 1.3E+05 1.3E+05 2.4E-17 1.4E-16 3.E-12 2.E-11 2.E-11 1.0E-09 1.0E-09 1.9E-16 1.1E-15 2.E-07 1.E-06 1.E-06
RM 11.5 West Total PCB TEQ 2.9E-01 pg/g 1.3E+05 1.3E+05 1.9E-16 2.4E-16 2.E-11 3.E-11 6.E-11 1.0E-09 1.0E-09 1.5E-15 1.9E-15 1.E-06 2.E-06 3.E-06
RM 11.5 West Total TEQ -- pg/g -- -- -- -- 3.E-11 5.E-11 8.E-11 -- -- -- -- 2.E-06 3.E-06 5.E-06
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11.5 West Dieldrin 9.0E-02 ug/kg 1.6E+01 1.6E+01 4.1E-14 7.4E-14 7.E-13 1.E-12 2.E-12 5.0E-05 5.0E-05 3.2E-13 5.7E-13 6.E-09 1.E-08 2.E-08
RM 11.5 West Total DDT 9.8E-01 ug/kg 3.4E-01 3.4E-01 1.3E-13 8.0E-13 5.E-14 3.E-13 3.E-13 5.0E-04 5.0E-04 1.0E-12 6.2E-12 2.E-09 1.E-08 1.E-08
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-09
RM 12 West Metals
RM 12 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 4.3E-10 2.6E-09 6.E-10 4.E-09 5.E-09 3.0E-04 3.0E-04 3.3E-09 2.0E-08 1.E-05 7.E-05 8.E-05
RM 12 West Lead 3.7E+01 mg/kg NL NL 0.0E+00 3.0E-08 NL NL -- NL NL 0.0E+00 2.3E-07 NL NL --
RM 12 West Mercury 2.9E-01 mg/kg -- -- 0.0E+00 2.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.9E-09 0.E+00 6.E-06 6.E-06
RM 12 West Thallium 7.8E-02 mg/kg -- -- 0.0E+00 6.4E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.0E-10 0.E+00 8.E-06 8.E-06
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 1.5E-10 2.1E-10 1.E-10 2.E-10 3.E-10 -- -- 1.2E-09 1.6E-09 -- -- --
RM 12 West Benzo(a)pyrene 4.1E+02 ug/kg 7.3E+00 7.3E+00 2.4E-10 3.4E-10 2.E-09 2.E-09 4.E-09 -- -- 1.9E-09 2.6E-09 -- -- --
RM 12 West Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 2.1E-10 2.9E-10 2.E-10 2.E-10 4.E-10 -- -- 1.6E-09 2.2E-09 -- -- --
RM 12 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 7.0E-11 9.7E-11 5.E-12 7.E-12 1.E-11 -- -- 5.4E-10 7.5E-10 -- -- --
RM 12 West Dibenzo(a,h)anthracene 3.2E+01 ug/kg 7.3E+00 7.3E+00 1.9E-11 2.7E-11 1.E-10 2.E-10 3.E-10 -- -- 1.5E-10 2.1E-10 -- -- --
RM 12 West Indeno(1,2,3-cd)pyrene 3.4E+02 ug/kg 7.3E-01 7.3E-01 2.0E-10 2.7E-10 1.E-10 2.E-10 3.E-10 -- -- 1.5E-09 2.1E-09 -- -- --
RM 12 West Naphthalene 4.5E+01 ug/kg -- -- 2.6E-11 3.7E-11 -- -- -- 2.0E-02 2.0E-02 2.1E-10 2.9E-10 1.E-08 1.E-08 2.E-08
RM 12 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-09 6.E-09 -- -- -- -- -- -- --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 8.0E+01 ug/kg 1.4E-02 1.4E-02 3.6E-11 6.5E-11 5.E-13 9.E-13 1.E-12 2.0E-02 2.0E-02 2.8E-10 5.1E-10 1.E-08 3.E-08 4.E-08
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 7.0E+01 ug/kg 2.0E+00 2.0E+00 4.4E-11 5.7E-11 9.E-11 1.E-10 2.E-10 2.0E-05 2.0E-05 3.5E-10 4.5E-10 2.E-05 2.E-05 4.E-05
RM 12 West Total PCB Congeners 7.4E+03 pg/g NA NA 4.7E-12 6.0E-12 NA NA -- NA NA 3.6E-11 4.7E-11 NA NA --
RM 12 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 4.4E-12 5.6E-12 9.E-12 1.E-11 2.E-11 2.0E-05 2.0E-05 3.4E-11 4.4E-11 2.E-06 2.E-06 4.E-06
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.7E-01 pg/g 1.3E+05 1.3E+05 2.3E-17 1.4E-16 3.E-12 2.E-11 2.E-11 1.0E-09 1.0E-09 1.8E-16 1.1E-15 2.E-07 1.E-06 1.E-06
RM 12 West Total PCB TEQ 4.5E-01 pg/g 1.3E+05 1.3E+05 2.9E-16 3.7E-16 4.E-11 5.E-11 9.E-11 1.0E-09 1.0E-09 2.2E-15 2.9E-15 2.E-06 3.E-06 5.E-06
RM 12 West Total TEQ -- pg/g -- -- -- -- 4.E-11 7.E-11 1.E-10 -- -- -- -- 2.E-06 4.E-06 6.E-06
RM 12 West Pesticides
RM 12 West Aldrin 3.2E-01 ug/kg 1.7E+01 1.7E+01 1.5E-13 2.6E-13 2.E-12 4.E-12 7.E-12 3.0E-05 3.0E-05 1.1E-12 2.0E-12 4.E-08 7.E-08 1.E-07
RM 12 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 West Total DDT 5.9E+00 ug/kg 3.4E-01 3.4E-01 8.0E-13 4.8E-12 3.E-13 2.E-12 2.E-12 5.0E-04 5.0E-04 6.3E-12 3.8E-11 1.E-08 8.E-08 9.E-08
RM 12 West Conventionals
RM 12 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 12 East Metals
RM 12 East Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 3.1E-10 1.9E-09 5.E-10 3.E-09 3.E-09 3.0E-04 3.0E-04 2.4E-09 1.4E-08 8.E-06 5.E-05 6.E-05
RM 12 East Lead 7.8E+01 mg/kg NL NL 0.0E+00 6.4E-08 NL NL -- NL NL 0.0E+00 5.0E-07 NL NL --
RM 12 East Mercury 4.5E-02 mg/kg -- -- 0.0E+00 3.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.8E-10 0.E+00 9.E-07 9.E-07
RM 12 East Thallium 7.6E-02 mg/kg -- -- 0.0E+00 6.2E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.8E-10 0.E+00 7.E-06 7.E-06
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 12 East Butyltins
RM 12 East Tributyltin ion 4.0E+00 ug/kg -- -- 1.8E-12 3.2E-12 -- -- -- 3.0E-04 3.0E-04 1.4E-11 2.5E-11 5.E-08 8.E-08 1.E-07
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 1.1E-11 1.5E-11 8.E-12 1.E-11 2.E-11 -- -- 8.3E-11 1.1E-10 -- -- --
RM 12 East Benzo(a)pyrene 1.9E+01 ug/kg 7.3E+00 7.3E+00 1.1E-11 1.5E-11 8.E-11 1.E-10 2.E-10 -- -- 8.5E-11 1.2E-10 -- -- --
RM 12 East Benzo(b)fluoranthene 2.7E+01 ug/kg 7.3E-01 7.3E-01 1.6E-11 2.2E-11 1.E-11 2.E-11 3.E-11 -- -- 1.2E-10 1.7E-10 -- -- --
RM 12 East Benzo(k)fluoranthene 7.8E+00 ug/kg 7.3E-02 7.3E-02 4.6E-12 6.3E-12 3.E-13 5.E-13 8.E-13 -- -- 3.6E-11 4.9E-11 -- -- --
RM 12 East Dibenzo(a,h)anthracene 4.0E+00 ug/kg 7.3E+00 7.3E+00 2.3E-12 3.2E-12 2.E-11 2.E-11 4.E-11 -- -- 1.8E-11 2.5E-11 -- -- --
RM 12 East Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 9.4E-12 1.3E-11 7.E-12 1.E-11 2.E-11 -- -- 7.3E-11 1.0E-10 -- -- --
RM 12 East Naphthalene 2.6E+01 ug/kg -- -- 1.5E-11 2.1E-11 -- -- -- 2.0E-02 2.0E-02 1.2E-10 1.6E-10 6.E-09 8.E-09 1.E-08
RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-10 2.E-10 3.E-10 -- -- -- -- -- -- --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 9.2E+03 ug/kg 1.4E-02 1.4E-02 4.2E-09 7.5E-09 6.E-11 1.E-10 2.E-10 2.0E-02 2.0E-02 3.2E-08 5.8E-08 2.E-06 3.E-06 5.E-06
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.6E+02 ug/kg 2.0E+00 2.0E+00 1.0E-10 1.3E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 7.9E-10 1.0E-09 4.E-05 5.E-05 9.E-05
RM 12 East Total PCB Congeners 7.6E+05 pg/g NA NA 4.8E-10 6.2E-10 NA NA -- NA NA 3.8E-09 4.8E-09 NA NA --
RM 12 East Total PCBs, Adjusted 7.5E+05 pg/g 2.0E+00 2.0E+00 4.8E-10 6.1E-10 1.E-09 1.E-09 2.E-09 2.0E-05 2.0E-05 3.7E-09 4.8E-09 2.E-04 2.E-04 4.E-04
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 2.4E-16 1.4E-15 3.E-11 2.E-10 2.E-10 1.0E-09 1.0E-09 1.8E-15 1.1E-14 2.E-06 1.E-05 1.E-05
RM 12 East Total PCB TEQ 3.9E+00 pg/g 1.3E+05 1.3E+05 2.5E-15 3.2E-15 3.E-10 4.E-10 7.E-10 1.0E-09 1.0E-09 1.9E-14 2.5E-14 2.E-05 2.E-05 4.E-05
RM 12 East Total TEQ -- pg/g -- -- -- -- 4.E-10 6.E-10 9.E-10 -- -- -- -- 2.E-05 4.E-05 6.E-05
RM 12 East Pesticides
RM 12 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 12 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 East Total DDT 9.4E+00 ug/kg 3.4E-01 3.4E-01 1.3E-12 7.7E-12 4.E-13 3.E-12 3.E-12 5.0E-04 5.0E-04 9.9E-12 6.0E-11 2.E-08 1.E-07 1.E-07
RM 12 East Conventionals
RM 12 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-09

Study Area Wided Metals
Study Area Wided Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 6.4E-10 3.8E-09 1.E-09 6.E-09 7.E-09 3.0E-04 3.0E-04 5.0E-09 3.0E-08 2.E-05 1.E-04 1.E-04
Study Area Wided Lead 5.2E+01 mg/kg NL NL 0.0E+00 4.3E-08 NL NL -- NL NL 0.0E+00 3.3E-07 NL NL --
Study Area Wided Mercury 1.7E-01 mg/kg -- -- 0.0E+00 1.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
Study Area Wided Thallium 7.1E+00 mg/kg -- -- 0.0E+00 5.8E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.5E-08 0.E+00 7.E-04 7.E-04
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 6.1E+02 ug/kg -- -- 2.8E-10 5.0E-10 -- -- -- 3.0E-04 3.0E-04 2.1E-09 3.9E-09 7.E-06 1.E-05 2.E-05
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene 1.4E+03 ug/kg 7.3E-01 7.3E-01 8.4E-10 1.2E-09 6.E-10 9.E-10 1.E-09 -- -- 6.6E-09 9.1E-09 -- -- --
Study Area Wided Benzo(a)pyrene 1.8E+03 ug/kg 7.3E+00 7.3E+00 1.0E-09 1.4E-09 8.E-09 1.E-08 2.E-08 -- -- 8.0E-09 1.1E-08 -- -- --
Study Area Wided Benzo(b)fluoranthene 1.4E+03 ug/kg 7.3E-01 7.3E-01 8.3E-10 1.2E-09 6.E-10 8.E-10 1.E-09 -- -- 6.5E-09 9.0E-09 -- -- --
Study Area Wided Benzo(k)fluoranthene 9.3E+02 ug/kg 7.3E-02 7.3E-02 5.5E-10 7.6E-10 4.E-11 6.E-11 1.E-10 -- -- 4.3E-09 5.9E-09 -- -- --
Study Area Wided Dibenzo(a,h)anthracene 1.9E+02 ug/kg 7.3E+00 7.3E+00 1.1E-10 1.6E-10 8.E-10 1.E-09 2.E-09 -- -- 8.8E-10 1.2E-09 -- -- --
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TABLE 5-43.
Calculation of Cancer Risks and Noncancer Hazards - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

Study Area Wided Indeno(1,2,3-cd)pyrene 1.2E+03 ug/kg 7.3E-01 7.3E-01 7.2E-10 9.9E-10 5.E-10 7.E-10 1.E-09 -- -- 5.6E-09 7.7E-09 -- -- --
Study Area Wided Naphthalene 5.0E+02 ug/kg -- -- 3.0E-10 4.1E-10 -- -- -- 2.0E-02 2.0E-02 2.3E-09 3.2E-09 1.E-07 2.E-07 3.E-07
Study Area Wided Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 1.E-08 2.E-08 -- -- -- -- -- -- --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 9.6E+02 ug/kg 1.4E-02 1.4E-02 4.4E-10 7.9E-10 6.E-12 1.E-11 2.E-11 2.0E-02 2.0E-02 3.4E-09 6.1E-09 2.E-07 3.E-07 5.E-07
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 1.9E+02 ug/kg 2.0E+00 2.0E+00 1.2E-10 1.5E-10 2.E-10 3.E-10 5.E-10 2.0E-05 2.0E-05 9.3E-10 1.2E-09 5.E-05 6.E-05 1.E-04
Study Area Wided Total PCB Congeners 5.6E+05 pg/g NA NA 3.5E-10 4.6E-10 NA NA -- NA NA 2.8E-09 3.6E-09 NA NA --
Study Area Wided Total PCBs, Adjusted 5.4E+05 pg/g 2.0E+00 2.0E+00 3.4E-10 4.4E-10 7.E-10 9.E-10 2.E-09 2.0E-05 2.0E-05 2.7E-09 3.4E-09 1.E-04 2.E-04 3.E-04
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 1.0E+02 pg/g 1.3E+05 1.3E+05 1.4E-14 8.3E-14 2.E-09 1.E-08 1.E-08 1.0E-09 1.0E-09 1.1E-13 6.4E-13 1.E-04 6.E-04 8.E-04
Study Area Wided Total PCB TEQ 6.6E+00 pg/g 1.3E+05 1.3E+05 4.2E-15 5.4E-15 5.E-10 7.E-10 1.E-09 1.0E-09 1.0E-09 3.2E-14 4.2E-14 3.E-05 4.E-05 7.E-05
Study Area Wided Total TEQ -- pg/g -- -- -- -- 2.E-09 1.E-08 1.E-08 -- -- -- -- 1.E-04 7.E-04 8.E-04
Study Area Wided Pesticides
Study Area Wided Aldrin 2.4E+00 ug/kg 1.7E+01 1.7E+01 1.1E-12 2.0E-12 2.E-11 3.E-11 5.E-11 3.0E-05 3.0E-05 8.6E-12 1.6E-11 3.E-07 5.E-07 8.E-07
Study Area Wided Dieldrin 2.1E+00 ug/kg 1.6E+01 1.6E+01 9.7E-13 1.7E-12 2.E-11 3.E-11 4.E-11 5.0E-05 5.0E-05 7.5E-12 1.4E-11 2.E-07 3.E-07 4.E-07
Study Area Wided Total DDT 1.4E+02 ug/kg 3.4E-01 3.4E-01 1.9E-11 1.1E-10 6.E-12 4.E-11 4.E-11 5.0E-04 5.0E-04 1.5E-10 8.8E-10 3.E-07 2.E-06 2.E-06
Study Area Wided Conventionals
Study Area Wided Perchlorate 4.9E+04 ug/kg -- -- 0.0E+00 4.0E-08 -- -- -- 7.0E-04 7.0E-04 0.0E+00 3.1E-07 0.E+00 4.E-04 4.E-04
Exposure Point Total 5.E-08

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

c Cumulative risk sums calculated using PCB Aroclor data.
d Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable. PAH = Polynuclear Aromatic Hydrocarbons.
CDI = Chronic Daily Intake. PCB = Polychlorinated Biphenyls.
EPC = Exposure Point Concentration. pg/g = Picograms per gram.
HQ = Hazard Quotient. RfD = Reference dose.
LADI = Lifetime Average Daily Intake. RM = River mile.
mg/kg = Milligrams per kilogram. RME = 95% UCL/Maximum Exposure.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. TEQ = Toxic equivalents.
ND = Not Detected in given exposure area. ug/kg = Micrograms per kilogram.
NL = Not listed.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection 
Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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RM 1 West Metals
RM 1 West Arsenic 1.E-03 1.E-03
RM 1 West Lead --
RM 1 West Mercury 1.E-05 1.E-05 1.E-05
RM 1 West Thallium 1.E-04 1.E-04 1.E-04
RM 1 West Butyltins
RM 1 West Tributyltin ion 3.E-07 3.E-07
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene --
RM 1 West Benzo(a)pyrene --
RM 1 West Benzo(b)fluoranthene --
RM 1 West Benzo(k)fluoranthene --
RM 1 West Dibenzo(a,h)anthracene --
RM 1 West Indeno(1,2,3-cd)pyrene --
RM 1 West Naphthalene 2.E-07 2.E-07
RM 1 West Total Carcinogenic PAHs --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.E-04 1.E-04
RM 1 West Total PCB Congeners --
RM 1 West Total PCBs, Adjusted 5.E-05 5.E-05
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 1 West Total PCB TEQ 4.E-04 4.E-04
RM 1 West Total TEQ 6.E-04 6.E-04
RM 1 West Pesticides
RM 1 West Aldrin 1.E-06 1.E-06
RM 1 West Dieldrin ND ND
RM 1 West Total DDT 6.E-07 6.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA NA
Exposure Point Totalb 1.E-04 1.E-03 1.E-05 2.E-07 1.E-04 1.E-04 6.E-04

Endpoint-specific Hazard Indices
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1 East Metals
RM 1 East Arsenic 1.E-03 1.E-03
RM 1 East Lead --
RM 1 East Mercury 1.E-03 1.E-03 1.E-03
RM 1 East Thallium ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 4.E-07 4.E-07
RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene --
RM 1 East Benzo(a)pyrene --
RM 1 East Benzo(b)fluoranthene --
RM 1 East Benzo(k)fluoranthene --
RM 1 East Dibenzo(a,h)anthracene --
RM 1 East Indeno(1,2,3-cd)pyrene --
RM 1 East Naphthalene 1.E-07 1.E-07
RM 1 East Total Carcinogenic PAHs --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 3.E-03 3.E-03
RM 1 East Total PCB Congeners --
RM 1 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 1 East Total PCB TEQ 4.E-05 4.E-05
RM 1 East Total TEQ 9.E-05 9.E-05
RM 1 East Pesticides
RM 1 East Aldrin ND ND
RM 1 East Dieldrin ND ND
RM 1 East Total DDT 5.E-07 5.E-07
RM 1 East Conventionals
RM 1 East Perchlorate NA NA
Exposure Point Total 1.E-03 1.E-03 1.E-07 9.E-07 5.E-03 9.E-05
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 West Metals
RM 1.5 West Arsenic 1.E-03 1.E-03
RM 1.5 West Lead --
RM 1.5 West Mercury 1.E-05 1.E-05 1.E-05
RM 1.5 West Thallium NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene --
RM 1.5 West Benzo(a)pyrene --
RM 1.5 West Benzo(b)fluoranthene --
RM 1.5 West Benzo(k)fluoranthene --
RM 1.5 West Dibenzo(a,h)anthracene --
RM 1.5 West Indeno(1,2,3-cd)pyrene --
RM 1.5 West Naphthalene 6.E-08 6.E-08
RM 1.5 West Total Carcinogenic PAHs --
RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 1.E-04 1.E-04
RM 1.5 West Total PCB Congeners NA
RM 1.5 West Total PCBs, Adjusted NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 7.E-06 7.E-06
RM 1.5 West Total PCB TEQ NA NA
RM 1.5 West Total TEQ 7.E-06 7.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ND
RM 1.5 West Dieldrin ND ND
RM 1.5 West Total DDT 1.E-07 1.E-07
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA NA
Exposure Point Total 1.E-03 1.E-05 6.E-08 1.E-07 2.E-04 7.E-06
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 East Metals
RM 1.5 East Arsenic 1.E-03 1.E-03
RM 1.5 East Lead --
RM 1.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 1.5 East Thallium 7.E-05 7.E-05 7.E-05
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 1.E-07 1.E-07
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene --
RM 1.5 East Benzo(a)pyrene --
RM 1.5 East Benzo(b)fluoranthene --
RM 1.5 East Benzo(k)fluoranthene --
RM 1.5 East Dibenzo(a,h)anthracene --
RM 1.5 East Indeno(1,2,3-cd)pyrene --
RM 1.5 East Naphthalene 2.E-06 2.E-06
RM 1.5 East Total Carcinogenic PAHs --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 9.E-07 9.E-07
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 3.E-04 3.E-04
RM 1.5 East Total PCB Congeners --
RM 1.5 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 1.5 East Total PCB TEQ 1.E-05 1.E-05
RM 1.5 East Total TEQ 1.E-04 1.E-04
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ND
RM 1.5 East Dieldrin 2.E-07 2.E-07
RM 1.5 East Total DDT 3.E-06 3.E-06
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA NA
Exposure Point Total 7.E-05 1.E-03 2.E-05 2.E-06 7.E-05 3.E-04 1.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 West Metals
RM 2 West Arsenic 9.E-04 9.E-04
RM 2 West Lead --
RM 2 West Mercury 1.E-05 1.E-05 1.E-05
RM 2 West Thallium 1.E-04 1.E-04 1.E-04
RM 2 West Butyltins
RM 2 West Tributyltin ion 8.E-07 8.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene --
RM 2 West Benzo(a)pyrene --
RM 2 West Benzo(b)fluoranthene --
RM 2 West Benzo(k)fluoranthene --
RM 2 West Dibenzo(a,h)anthracene --
RM 2 West Indeno(1,2,3-cd)pyrene --
RM 2 West Naphthalene 6.E-08 6.E-08
RM 2 West Total Carcinogenic PAHs --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.E-04 1.E-04
RM 2 West Total PCB Congeners --
RM 2 West Total PCBs, Adjusted 8.E-05 8.E-05
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 2 West Total PCB TEQ 5.E-05 5.E-05
RM 2 West Total TEQ 2.E-04 2.E-04
RM 2 West Pesticides
RM 2 West Aldrin 1.E-06 1.E-06
RM 2 West Dieldrin 6.E-07 6.E-07
RM 2 West Total DDT 4.E-07 4.E-07
RM 2 West Conventionals
RM 2 West Perchlorate NA NA
Exposure Point Total 1.E-04 9.E-04 1.E-05 6.E-08 1.E-04 1.E-04 2.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 East Metals
RM 2 East Arsenic 1.E-03 1.E-03
RM 2 East Lead --
RM 2 East Mercury 2.E-05 2.E-05 2.E-05
RM 2 East Thallium NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 1.E-06 1.E-06
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene --
RM 2 East Benzo(a)pyrene --
RM 2 East Benzo(b)fluoranthene --
RM 2 East Benzo(k)fluoranthene --
RM 2 East Dibenzo(a,h)anthracene --
RM 2 East Indeno(1,2,3-cd)pyrene --
RM 2 East Naphthalene 1.E-07 1.E-07
RM 2 East Total Carcinogenic PAHs --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 6.E-03 6.E-03
RM 2 East Total PCB Congeners --
RM 2 East Total PCBs, Adjusted 2.E-02 2.E-02
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 2 East Total PCB TEQ 6.E-03 6.E-03
RM 2 East Total TEQ 6.E-03 6.E-03
RM 2 East Pesticides
RM 2 East Aldrin 3.E-06 3.E-06
RM 2 East Dieldrin 3.E-06 3.E-06
RM 2 East Total DDT 6.E-07 6.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 1.E-07 7.E-06 6.E-03 6.E-03
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 West Metals
RM 2.5 West Arsenic 1.E-03 1.E-03
RM 2.5 West Lead --
RM 2.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 2.5 West Thallium NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 9.E-07 9.E-07
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene --
RM 2.5 West Benzo(a)pyrene --
RM 2.5 West Benzo(b)fluoranthene --
RM 2.5 West Benzo(k)fluoranthene --
RM 2.5 West Dibenzo(a,h)anthracene --
RM 2.5 West Indeno(1,2,3-cd)pyrene --
RM 2.5 West Naphthalene 5.E-07 5.E-07
RM 2.5 West Total Carcinogenic PAHs --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 1.E-04 1.E-04
RM 2.5 West Total PCB Congeners --
RM 2.5 West Total PCBs, Adjusted 5.E-05 5.E-05
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 2.5 West Total PCB TEQ 3.E-05 3.E-05
RM 2.5 West Total TEQ 6.E-05 6.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 1.E-06 1.E-06
RM 2.5 West Dieldrin 5.E-07 5.E-07
RM 2.5 West Total DDT 5.E-07 5.E-07
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 5.E-07 2.E-06 2.E-04 6.E-05
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 East Metals
RM 2.5 East Arsenic 1.E-03 1.E-03
RM 2.5 East Lead --
RM 2.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 2.5 East Thallium NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene --
RM 2.5 East Benzo(a)pyrene --
RM 2.5 East Benzo(b)fluoranthene --
RM 2.5 East Benzo(k)fluoranthene --
RM 2.5 East Dibenzo(a,h)anthracene --
RM 2.5 East Indeno(1,2,3-cd)pyrene --
RM 2.5 East Naphthalene 1.E-06 1.E-06
RM 2.5 East Total Carcinogenic PAHs --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 5.E-04 5.E-04
RM 2.5 East Total PCB Congeners --
RM 2.5 East Total PCBs, Adjusted 1.E-03 1.E-03
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 7.E-05 7.E-05
RM 2.5 East Total PCB TEQ 4.E-04 4.E-04
RM 2.5 East Total TEQ 5.E-04 5.E-04
RM 2.5 East Pesticides
RM 2.5 East Aldrin 3.E-06 3.E-06
RM 2.5 East Dieldrin 7.E-07 7.E-07
RM 2.5 East Total DDT 1.E-06 1.E-06
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 1.E-06 5.E-06 5.E-04 5.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 MC Metals
RM 2.5 MC Arsenic 1.E-03 1.E-03
RM 2.5 MC Lead --
RM 2.5 MC Mercury 2.E-05 2.E-05 2.E-05
RM 2.5 MC Thallium NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene --
RM 2.5 MC Benzo(a)pyrene --
RM 2.5 MC Benzo(b)fluoranthene --
RM 2.5 MC Benzo(k)fluoranthene --
RM 2.5 MC Dibenzo(a,h)anthracene --
RM 2.5 MC Indeno(1,2,3-cd)pyrene --
RM 2.5 MC Naphthalene 6.E-07 6.E-07
RM 2.5 MC Total Carcinogenic PAHs --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 3.E-04 3.E-04
RM 2.5 MC Total PCB Congeners NA
RM 2.5 MC Total PCBs, Adjusted NA NA
RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA NA
RM 2.5 MC Total PCB TEQ NA NA
RM 2.5 MC Total TEQ NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 2.E-06 2.E-06
RM 2.5 MC Dieldrin 2.E-06 2.E-06
RM 2.5 MC Total DDT 2.E-06 2.E-06
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-05 6.E-07 7.E-06 3.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 West Metals
RM 3 West Arsenic 9.E-04 9.E-04
RM 3 West Lead --
RM 3 West Mercury 2.E-05 2.E-05 2.E-05
RM 3 West Thallium 2.E-02 2.E-02 2.E-02
RM 3 West Butyltins
RM 3 West Tributyltin ion 7.E-06 7.E-06
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene --
RM 3 West Benzo(a)pyrene --
RM 3 West Benzo(b)fluoranthene --
RM 3 West Benzo(k)fluoranthene --
RM 3 West Dibenzo(a,h)anthracene --
RM 3 West Indeno(1,2,3-cd)pyrene --
RM 3 West Naphthalene 1.E-06 1.E-06
RM 3 West Total Carcinogenic PAHs --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.E-04 1.E-04
RM 3 West Total PCB Congeners --
RM 3 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 3 West Total PCB TEQ 6.E-05 6.E-05
RM 3 West Total TEQ 2.E-04 2.E-04
RM 3 West Pesticides
RM 3 West Aldrin 2.E-06 2.E-06
RM 3 West Dieldrin 3.E-06 3.E-06
RM 3 West Total DDT 1.E-05 1.E-05
RM 3 West Conventionals
RM 3 West Perchlorate NA NA
Exposure Point Total 2.E-02 9.E-04 2.E-05 1.E-06 2.E-02 1.E-04 2.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 10 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 East Metals
RM 3 East Arsenic 1.E-03 1.E-03
RM 3 East Lead --
RM 3 East Mercury 1.E-05 1.E-05 1.E-05
RM 3 East Thallium 5.E-03 5.E-03 5.E-03
RM 3 East Butyltins
RM 3 East Tributyltin ion 6.E-06 6.E-06
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene --
RM 3 East Benzo(a)pyrene --
RM 3 East Benzo(b)fluoranthene --
RM 3 East Benzo(k)fluoranthene --
RM 3 East Dibenzo(a,h)anthracene --
RM 3 East Indeno(1,2,3-cd)pyrene --
RM 3 East Naphthalene 1.E-07 1.E-07
RM 3 East Total Carcinogenic PAHs --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 2.E-04 2.E-04
RM 3 East Total PCB Congeners --
RM 3 East Total PCBs, Adjusted 6.E-05 6.E-05
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 3 East Total PCB TEQ 1.E-05 1.E-05
RM 3 East Total TEQ 4.E-04 4.E-04
RM 3 East Pesticides
RM 3 East Aldrin 1.E-06 1.E-06
RM 3 East Dieldrin 4.E-07 4.E-07
RM 3 East Total DDT 5.E-07 5.E-07
RM 3 East Conventionals
RM 3 East Perchlorate NA NA
Exposure Point Total 5.E-03 1.E-03 1.E-05 1.E-07 5.E-03 2.E-04 4.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 West Metals
RM 3.5 West Arsenic 2.E-03 2.E-03
RM 3.5 West Lead --
RM 3.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 3.5 West Thallium 2.E-02 2.E-02 2.E-02
RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 3.E-05 3.E-05
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene --
RM 3.5 West Benzo(a)pyrene --
RM 3.5 West Benzo(b)fluoranthene --
RM 3.5 West Benzo(k)fluoranthene --
RM 3.5 West Dibenzo(a,h)anthracene --
RM 3.5 West Indeno(1,2,3-cd)pyrene --
RM 3.5 West Naphthalene 3.E-06 3.E-06
RM 3.5 West Total Carcinogenic PAHs --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.E-04 2.E-04
RM 3.5 West Total PCB Congeners --
RM 3.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 3.5 West Total PCB TEQ 1.E-04 1.E-04
RM 3.5 West Total TEQ 2.E-04 2.E-04
RM 3.5 West Pesticides
RM 3.5 West Aldrin 2.E-06 2.E-06
RM 3.5 West Dieldrin 4.E-07 4.E-07
RM 3.5 West Total DDT 2.E-06 2.E-06
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA NA
Exposure Point Total 2.E-02 2.E-03 2.E-05 3.E-06 2.E-02 2.E-04 2.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 East Metals
RM 3.5 East Arsenic 1.E-03 1.E-03
RM 3.5 East Lead --
RM 3.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 3.5 East Thallium 7.E-03 7.E-03 7.E-03
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 3.E-03 3.E-03
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene --
RM 3.5 East Benzo(a)pyrene --
RM 3.5 East Benzo(b)fluoranthene --
RM 3.5 East Benzo(k)fluoranthene --
RM 3.5 East Dibenzo(a,h)anthracene --
RM 3.5 East Indeno(1,2,3-cd)pyrene --
RM 3.5 East Naphthalene 1.E-07 1.E-07
RM 3.5 East Total Carcinogenic PAHs --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 6.E-03 6.E-03
RM 3.5 East Total PCB Congeners --
RM 3.5 East Total PCBs, Adjusted 1.E-02 1.E-02
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 8.E-04 8.E-04
RM 3.5 East Total PCB TEQ 8.E-03 8.E-03
RM 3.5 East Total TEQ 9.E-03 9.E-03
RM 3.5 East Pesticides
RM 3.5 East Aldrin 2.E-06 2.E-06
RM 3.5 East Dieldrin 3.E-07 3.E-07
RM 3.5 East Total DDT 2.E-06 2.E-06
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA NA
Exposure Point Total 7.E-03 1.E-03 2.E-05 1.E-07 7.E-03 1.E-02 9.E-03
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 West Metals
RM 4 West Arsenic 1.E-03 1.E-03
RM 4 West Lead --
RM 4 West Mercury 2.E-05 2.E-05 2.E-05
RM 4 West Thallium 1.E-02 1.E-02 1.E-02
RM 4 West Butyltins
RM 4 West Tributyltin ion 3.E-06 3.E-06
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene --
RM 4 West Benzo(a)pyrene --
RM 4 West Benzo(b)fluoranthene --
RM 4 West Benzo(k)fluoranthene --
RM 4 West Dibenzo(a,h)anthracene --
RM 4 West Indeno(1,2,3-cd)pyrene --
RM 4 West Naphthalene 1.E-06 1.E-06
RM 4 West Total Carcinogenic PAHs --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.E-04 2.E-04
RM 4 West Total PCB Congeners --
RM 4 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 4 West Total PCB TEQ 9.E-05 9.E-05
RM 4 West Total TEQ 3.E-04 3.E-04
RM 4 West Pesticides
RM 4 West Aldrin 2.E-06 2.E-06
RM 4 West Dieldrin 6.E-07 6.E-07
RM 4 West Total DDT 8.E-06 8.E-06
RM 4 West Conventionals
RM 4 West Perchlorate NA NA
Exposure Point Total 1.E-02 1.E-03 2.E-05 1.E-06 1.E-02 2.E-04 3.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 14 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 East Metals
RM 4 East Arsenic 1.E-03 1.E-03
RM 4 East Lead --
RM 4 East Mercury 2.E-05 2.E-05 2.E-05
RM 4 East Thallium 7.E-03 7.E-03 7.E-03
RM 4 East Butyltins
RM 4 East Tributyltin ion 1.E-05 1.E-05
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene --
RM 4 East Benzo(a)pyrene --
RM 4 East Benzo(b)fluoranthene --
RM 4 East Benzo(k)fluoranthene --
RM 4 East Dibenzo(a,h)anthracene --
RM 4 East Indeno(1,2,3-cd)pyrene --
RM 4 East Naphthalene 5.E-07 5.E-07
RM 4 East Total Carcinogenic PAHs --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 2.E-03 2.E-03
RM 4 East Total PCB Congeners --
RM 4 East Total PCBs, Adjusted 3.E-03 3.E-03
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 5.E-04 5.E-04
RM 4 East Total PCB TEQ 5.E-04 5.E-04
RM 4 East Total TEQ 9.E-04 9.E-04
RM 4 East Pesticides
RM 4 East Aldrin 3.E-06 3.E-06
RM 4 East Dieldrin 3.E-07 3.E-07
RM 4 East Total DDT 2.E-06 2.E-06
RM 4 East Conventionals
RM 4 East Perchlorate NA NA
Exposure Point Total 7.E-03 1.E-03 2.E-05 5.E-07 7.E-03 2.E-03 9.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 West Metals
RM 4.5 West Arsenic 1.E-03 1.E-03
RM 4.5 West Lead --
RM 4.5 West Mercury 3.E-05 3.E-05 3.E-05
RM 4.5 West Thallium 2.E-02 2.E-02 2.E-02
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 5.E-06 5.E-06
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene --
RM 4.5 West Benzo(a)pyrene --
RM 4.5 West Benzo(b)fluoranthene --
RM 4.5 West Benzo(k)fluoranthene --
RM 4.5 West Dibenzo(a,h)anthracene --
RM 4.5 West Indeno(1,2,3-cd)pyrene --
RM 4.5 West Naphthalene 3.E-06 3.E-06
RM 4.5 West Total Carcinogenic PAHs --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 3.E-04 3.E-04
RM 4.5 West Total PCB Congeners --
RM 4.5 West Total PCBs, Adjusted 9.E-04 9.E-04
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 5.E-04 5.E-04
RM 4.5 West Total PCB TEQ 3.E-04 3.E-04
RM 4.5 West Total TEQ 8.E-04 8.E-04
RM 4.5 West Pesticides
RM 4.5 West Aldrin 4.E-06 4.E-06
RM 4.5 West Dieldrin 4.E-07 4.E-07
RM 4.5 West Total DDT 2.E-06 2.E-06
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA NA
Exposure Point Total 2.E-02 1.E-03 3.E-05 3.E-06 2.E-02 3.E-04 8.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 East Metals
RM 4.5 East Arsenic 1.E-03 1.E-03
RM 4.5 East Lead --
RM 4.5 East Mercury 1.E-05 1.E-05 1.E-05
RM 4.5 East Thallium 1.E-02 1.E-02 1.E-02
RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 3.E-05 3.E-05
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene --
RM 4.5 East Benzo(a)pyrene --
RM 4.5 East Benzo(b)fluoranthene --
RM 4.5 East Benzo(k)fluoranthene --
RM 4.5 East Dibenzo(a,h)anthracene --
RM 4.5 East Indeno(1,2,3-cd)pyrene --
RM 4.5 East Naphthalene 3.E-06 3.E-06
RM 4.5 East Total Carcinogenic PAHs --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 3.E-04 3.E-04
RM 4.5 East Total PCB Congeners --
RM 4.5 East Total PCBs, Adjusted 8.E-05 8.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 4.5 East Total PCB TEQ 5.E-05 5.E-05
RM 4.5 East Total TEQ 6.E-05 6.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 6.E-07 6.E-07
RM 4.5 East Dieldrin 2.E-07 2.E-07
RM 4.5 East Total DDT 1.E-06 1.E-06
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA NA
Exposure Point Total 1.E-02 1.E-03 1.E-05 3.E-06 1.E-02 3.E-04 6.E-05
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 West Metals
RM 5 West Arsenic 9.E-04 9.E-04
RM 5 West Lead --
RM 5 West Mercury 1.E-05 1.E-05 1.E-05
RM 5 West Thallium 2.E-02 2.E-02 2.E-02
RM 5 West Butyltins
RM 5 West Tributyltin ion 8.E-06 8.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene --
RM 5 West Benzo(a)pyrene --
RM 5 West Benzo(b)fluoranthene --
RM 5 West Benzo(k)fluoranthene --
RM 5 West Dibenzo(a,h)anthracene --
RM 5 West Indeno(1,2,3-cd)pyrene --
RM 5 West Naphthalene 3.E-06 3.E-06
RM 5 West Total Carcinogenic PAHs --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 2.E-04 2.E-04
RM 5 West Total PCB Congeners --
RM 5 West Total PCBs, Adjusted 6.E-04 6.E-04
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 5 West Total PCB TEQ 3.E-04 3.E-04
RM 5 West Total TEQ 7.E-04 7.E-04
RM 5 West Pesticides
RM 5 West Aldrin 7.E-06 7.E-06
RM 5 West Dieldrin 2.E-06 2.E-06
RM 5 West Total DDT 6.E-06 6.E-06
RM 5 West Conventionals
RM 5 West Perchlorate NA NA
Exposure Point Total 2.E-02 9.E-04 1.E-05 3.E-06 2.E-02 2.E-04 7.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 East Metals
RM 5 East Arsenic 8.E-04 8.E-04
RM 5 East Lead --
RM 5 East Mercury 1.E-05 1.E-05 1.E-05
RM 5 East Thallium 2.E-02 2.E-02 2.E-02
RM 5 East Butyltins
RM 5 East Tributyltin ion 4.E-05 4.E-05
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene --
RM 5 East Benzo(a)pyrene --
RM 5 East Benzo(b)fluoranthene --
RM 5 East Benzo(k)fluoranthene --
RM 5 East Dibenzo(a,h)anthracene --
RM 5 East Indeno(1,2,3-cd)pyrene --
RM 5 East Naphthalene 9.E-07 9.E-07
RM 5 East Total Carcinogenic PAHs --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.E-04 2.E-04
RM 5 East Total PCB Congeners NA
RM 5 East Total PCBs, Adjusted NA NA
RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA NA
RM 5 East Total PCB TEQ NA NA
RM 5 East Total TEQ NA NA
RM 5 East Pesticides
RM 5 East Aldrin 3.E-06 3.E-06
RM 5 East Dieldrin 2.E-06 2.E-06
RM 5 East Total DDT 3.E-07 3.E-07
RM 5 East Conventionals
RM 5 East Perchlorate NA NA
Exposure Point Total 2.E-02 8.E-04 1.E-05 9.E-07 2.E-02 2.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 West Metals
RM 5.5 West Arsenic 1.E-03 1.E-03
RM 5.5 West Lead --
RM 5.5 West Mercury 1.E-05 1.E-05 1.E-05
RM 5.5 West Thallium 6.E-05 6.E-05 6.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 2.E-05 2.E-05
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene --
RM 5.5 West Benzo(a)pyrene --
RM 5.5 West Benzo(b)fluoranthene --
RM 5.5 West Benzo(k)fluoranthene --
RM 5.5 West Dibenzo(a,h)anthracene --
RM 5.5 West Indeno(1,2,3-cd)pyrene --
RM 5.5 West Naphthalene 2.E-06 2.E-06
RM 5.5 West Total Carcinogenic PAHs --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 3.E-04 3.E-04
RM 5.5 West Total PCB Congeners --
RM 5.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 5.5 West Total PCB TEQ 1.E-04 1.E-04
RM 5.5 West Total TEQ 3.E-04 3.E-04
RM 5.5 West Pesticides
RM 5.5 West Aldrin 2.E-06 2.E-06
RM 5.5 West Dieldrin 9.E-07 9.E-07
RM 5.5 West Total DDT 8.E-06 8.E-06
RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA NA
Exposure Point Total 6.E-05 1.E-03 1.E-05 2.E-06 7.E-05 4.E-04 3.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 East Metals
RM 5.5 East Arsenic 2.E-03 2.E-03
RM 5.5 East Lead --
RM 5.5 East Mercury 1.E-04 1.E-04 1.E-04
RM 5.5 East Thallium 1.E-02 1.E-02 1.E-02
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 1.E-04 1.E-04
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene --
RM 5.5 East Benzo(a)pyrene --
RM 5.5 East Benzo(b)fluoranthene --
RM 5.5 East Benzo(k)fluoranthene --
RM 5.5 East Dibenzo(a,h)anthracene --
RM 5.5 East Indeno(1,2,3-cd)pyrene --
RM 5.5 East Naphthalene 2.E-06 2.E-06
RM 5.5 East Total Carcinogenic PAHs --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.E-03 1.E-03
RM 5.5 East Total PCB Congeners --
RM 5.5 East Total PCBs, Adjusted 1.E-03 1.E-03
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 6.E-04 6.E-04
RM 5.5 East Total PCB TEQ 8.E-04 8.E-04
RM 5.5 East Total TEQ 1.E-03 1.E-03
RM 5.5 East Pesticides
RM 5.5 East Aldrin 1.E-06 1.E-06
RM 5.5 East Dieldrin 1.E-06 1.E-06
RM 5.5 East Total DDT 3.E-06 3.E-06
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA NA
Exposure Point Total 1.E-02 2.E-03 1.E-04 2.E-06 1.E-02 1.E-03 1.E-03
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 West Metals
RM 6 West Arsenic 9.E-04 9.E-04
RM 6 West Lead --
RM 6 West Mercury 2.E-05 2.E-05 2.E-05
RM 6 West Thallium 4.E-03 4.E-03 4.E-03
RM 6 West Butyltins
RM 6 West Tributyltin ion 7.E-06 7.E-06
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene --
RM 6 West Benzo(a)pyrene --
RM 6 West Benzo(b)fluoranthene --
RM 6 West Benzo(k)fluoranthene --
RM 6 West Dibenzo(a,h)anthracene --
RM 6 West Indeno(1,2,3-cd)pyrene --
RM 6 West Naphthalene 2.E-04 2.E-04
RM 6 West Total Carcinogenic PAHs --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 4.E-04 4.E-04
RM 6 West Total PCB Congeners --
RM 6 West Total PCBs, Adjusted 1.E-03 1.E-03
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 6 West Total PCB TEQ 4.E-04 4.E-04
RM 6 West Total TEQ 5.E-04 5.E-04
RM 6 West Pesticides
RM 6 West Aldrin 9.E-06 9.E-06
RM 6 West Dieldrin 4.E-06 4.E-06
RM 6 West Total DDT 1.E-05 1.E-05
RM 6 West Conventionals
RM 6 West Perchlorate NA NA
Exposure Point Total 4.E-03 9.E-04 2.E-05 2.E-04 4.E-03 4.E-04 5.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 East Metals
RM 6 East Arsenic 1.E-03 1.E-03
RM 6 East Lead --
RM 6 East Mercury 7.E-05 7.E-05 7.E-05
RM 6 East Thallium ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 1.E-04 1.E-04
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene --
RM 6 East Benzo(a)pyrene --
RM 6 East Benzo(b)fluoranthene --
RM 6 East Benzo(k)fluoranthene --
RM 6 East Dibenzo(a,h)anthracene --
RM 6 East Indeno(1,2,3-cd)pyrene --
RM 6 East Naphthalene 5.E-06 5.E-06
RM 6 East Total Carcinogenic PAHs --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 8.E-07 8.E-07
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 1.E-03 1.E-03
RM 6 East Total PCB Congeners --
RM 6 East Total PCBs, Adjusted 7.E-04 7.E-04
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 6 East Total PCB TEQ 5.E-04 5.E-04
RM 6 East Total TEQ 7.E-04 7.E-04
RM 6 East Pesticides
RM 6 East Aldrin 2.E-06 2.E-06
RM 6 East Dieldrin 2.E-07 2.E-07
RM 6 East Total DDT 6.E-07 6.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA NA
Exposure Point Total 1.E-03 7.E-05 5.E-06 4.E-06 1.E-03 7.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 West Metals
RM 6.5 West Arsenic 3.E-03 3.E-03
RM 6.5 West Lead --
RM 6.5 West Mercury 3.E-05 3.E-05 3.E-05
RM 6.5 West Thallium 9.E-05 9.E-05 9.E-05
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 2.E-05 2.E-05
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene --
RM 6.5 West Benzo(a)pyrene --
RM 6.5 West Benzo(b)fluoranthene --
RM 6.5 West Benzo(k)fluoranthene --
RM 6.5 West Dibenzo(a,h)anthracene --
RM 6.5 West Indeno(1,2,3-cd)pyrene --
RM 6.5 West Naphthalene 9.E-07 9.E-07
RM 6.5 West Total Carcinogenic PAHs --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 6.E-04 6.E-04
RM 6.5 West Total PCB Congeners --
RM 6.5 West Total PCBs, Adjusted 2.E-03 2.E-03
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 4.E-03 4.E-03
RM 6.5 West Total PCB TEQ 4.E-04 4.E-04
RM 6.5 West Total TEQ 5.E-03 5.E-03
RM 6.5 West Pesticides
RM 6.5 West Aldrin 9.E-06 9.E-06
RM 6.5 West Dieldrin 1.E-06 1.E-06
RM 6.5 West Total DDT 2.E-05 2.E-05
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA NA
Exposure Point Total 9.E-05 3.E-03 3.E-05 9.E-07 1.E-04 7.E-04 5.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 24 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 East Metals
RM 6.5 East Arsenic 1.E-03 1.E-03
RM 6.5 East Lead --
RM 6.5 East Mercury 2.E-03 2.E-03 2.E-03
RM 6.5 East Thallium 6.E-03 6.E-03 6.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 4.E-05 4.E-05
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene --
RM 6.5 East Benzo(a)pyrene --
RM 6.5 East Benzo(b)fluoranthene --
RM 6.5 East Benzo(k)fluoranthene --
RM 6.5 East Dibenzo(a,h)anthracene --
RM 6.5 East Indeno(1,2,3-cd)pyrene --
RM 6.5 East Naphthalene 8.E-07 8.E-07
RM 6.5 East Total Carcinogenic PAHs --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 5.E-03 5.E-03
RM 6.5 East Total PCB Congeners --
RM 6.5 East Total PCBs, Adjusted 1.E-02 1.E-02
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 4.E-03 4.E-03
RM 6.5 East Total PCB TEQ 1.E-03 1.E-03
RM 6.5 East Total TEQ 5.E-03 5.E-03
RM 6.5 East Pesticides
RM 6.5 East Aldrin 1.E-06 1.E-06
RM 6.5 East Dieldrin 4.E-07 4.E-07
RM 6.5 East Total DDT 9.E-06 9.E-06
RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA NA
Exposure Point Total 6.E-03 1.E-03 2.E-03 8.E-07 6.E-03 7.E-03 5.E-03
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 West Metals
RM 7 West Arsenic 1.E-03 1.E-03
RM 7 West Lead --
RM 7 West Mercury 2.E-05 2.E-05 2.E-05
RM 7 West Thallium 6.E-03 6.E-03 6.E-03
RM 7 West Butyltins
RM 7 West Tributyltin ion 2.E-06 2.E-06
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene --
RM 7 West Benzo(a)pyrene --
RM 7 West Benzo(b)fluoranthene --
RM 7 West Benzo(k)fluoranthene --
RM 7 West Dibenzo(a,h)anthracene --
RM 7 West Indeno(1,2,3-cd)pyrene --
RM 7 West Naphthalene 7.E-08 7.E-08
RM 7 West Total Carcinogenic PAHs --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 6.E-04 6.E-04
RM 7 West Total PCB Congeners --
RM 7 West Total PCBs, Adjusted 5.E-03 5.E-03
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 6.E-01 6.E-01
RM 7 West Total PCB TEQ 4.E-03 4.E-03
RM 7 West Total TEQ 6.E-01 6.E-01
RM 7 West Pesticides
RM 7 West Aldrin 4.E-04 4.E-04
RM 7 West Dieldrin 5.E-06 5.E-06
RM 7 West Total DDT 7.E-04 7.E-04
RM 7 West Conventionals
RM 7 West Perchlorate 2.E-02 2.E-02
Exposure Point Total 6.E-03 1.E-03 2.E-05 7.E-08 7.E-03 6.E-04 6.E-01 2.E-02
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 East Metals
RM 7 East Arsenic 3.E-03 3.E-03
RM 7 East Lead --
RM 7 East Mercury 1.E-05 1.E-05 1.E-05
RM 7 East Thallium 1.E-02 1.E-02 1.E-02
RM 7 East Butyltins
RM 7 East Tributyltin ion 3.E-04 3.E-04
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene --
RM 7 East Benzo(a)pyrene --
RM 7 East Benzo(b)fluoranthene --
RM 7 East Benzo(k)fluoranthene --
RM 7 East Dibenzo(a,h)anthracene --
RM 7 East Indeno(1,2,3-cd)pyrene --
RM 7 East Naphthalene 3.E-07 3.E-07
RM 7 East Total Carcinogenic PAHs --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 6.E-06 6.E-06
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 5.E-04 5.E-04
RM 7 East Total PCB Congeners --
RM 7 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 3.E-03 3.E-03
RM 7 East Total PCB TEQ 1.E-04 1.E-04
RM 7 East Total TEQ 3.E-03 3.E-03
RM 7 East Pesticides
RM 7 East Aldrin 2.E-06 2.E-06
RM 7 East Dieldrin 3.E-07 3.E-07
RM 7 East Total DDT 1.E-06 1.E-06
RM 7 East Conventionals
RM 7 East Perchlorate NA NA
Exposure Point Total 1.E-02 3.E-03 1.E-05 3.E-07 1.E-02 8.E-04 3.E-03
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 West Metals
RM 7.5 West Arsenic 8.E-04 8.E-04
RM 7.5 West Lead --
RM 7.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 7.5 West Thallium 8.E-03 8.E-03 8.E-03
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 4.E-06 4.E-06
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene --
RM 7.5 West Benzo(a)pyrene --
RM 7.5 West Benzo(b)fluoranthene --
RM 7.5 West Benzo(k)fluoranthene --
RM 7.5 West Dibenzo(a,h)anthracene --
RM 7.5 West Indeno(1,2,3-cd)pyrene --
RM 7.5 West Naphthalene 2.E-07 2.E-07
RM 7.5 West Total Carcinogenic PAHs --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 2.E-03 2.E-03
RM 7.5 West Total PCB Congeners --
RM 7.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 7.5 West Total PCB TEQ 1.E-04 1.E-04
RM 7.5 West Total TEQ 3.E-04 3.E-04
RM 7.5 West Pesticides
RM 7.5 West Aldrin 1.E-06 1.E-06
RM 7.5 West Dieldrin 2.E-06 2.E-06
RM 7.5 West Total DDT 9.E-06 9.E-06
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA NA
Exposure Point Total 8.E-03 8.E-04 2.E-05 2.E-07 8.E-03 2.E-03 3.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 East Metals
RM 7.5 East Arsenic 1.E-03 1.E-03
RM 7.5 East Lead --
RM 7.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 7.5 East Thallium 8.E-03 8.E-03 8.E-03
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 8.E-05 8.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene --
RM 7.5 East Benzo(a)pyrene --
RM 7.5 East Benzo(b)fluoranthene --
RM 7.5 East Benzo(k)fluoranthene --
RM 7.5 East Dibenzo(a,h)anthracene --
RM 7.5 East Indeno(1,2,3-cd)pyrene --
RM 7.5 East Naphthalene 7.E-08 7.E-08
RM 7.5 East Total Carcinogenic PAHs --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 3.E-04 3.E-04
RM 7.5 East Total PCB Congeners NA
RM 7.5 East Total PCBs, Adjusted NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA NA
RM 7.5 East Total PCB TEQ NA NA
RM 7.5 East Total TEQ NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ND
RM 7.5 East Dieldrin 8.E-07 8.E-07
RM 7.5 East Total DDT 5.E-07 5.E-07
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA NA
Exposure Point Total 8.E-03 1.E-03 2.E-05 7.E-08 8.E-03 4.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 West Metals
RM 8 West Arsenic 2.E-03 2.E-03
RM 8 West Lead --
RM 8 West Mercury 6.E-05 6.E-05 6.E-05
RM 8 West Thallium 8.E-03 8.E-03 8.E-03
RM 8 West Butyltins
RM 8 West Tributyltin ion 9.E-06 9.E-06
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene --
RM 8 West Benzo(a)pyrene --
RM 8 West Benzo(b)fluoranthene --
RM 8 West Benzo(k)fluoranthene --
RM 8 West Dibenzo(a,h)anthracene --
RM 8 West Indeno(1,2,3-cd)pyrene --
RM 8 West Naphthalene 5.E-07 5.E-07
RM 8 West Total Carcinogenic PAHs --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 9.E-06 9.E-06
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 2.E-03 2.E-03
RM 8 West Total PCB Congeners --
RM 8 West Total PCBs, Adjusted 7.E-04 7.E-04
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 8 West Total PCB TEQ 8.E-04 8.E-04
RM 8 West Total TEQ 9.E-04 9.E-04
RM 8 West Pesticides
RM 8 West Aldrin 4.E-07 4.E-07
RM 8 West Dieldrin 1.E-05 1.E-05
RM 8 West Total DDT 3.E-06 3.E-06
RM 8 West Conventionals
RM 8 West Perchlorate NA NA
Exposure Point Total 8.E-03 2.E-03 6.E-05 5.E-07 8.E-03 2.E-03 9.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 East Metals
RM 8 East Arsenic 2.E-03 2.E-03
RM 8 East Lead --
RM 8 East Mercury 4.E-05 4.E-05 4.E-05
RM 8 East Thallium 8.E-03 8.E-03 8.E-03
RM 8 East Butyltins
RM 8 East Tributyltin ion 2.E-03 2.E-03
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene --
RM 8 East Benzo(a)pyrene --
RM 8 East Benzo(b)fluoranthene --
RM 8 East Benzo(k)fluoranthene --
RM 8 East Dibenzo(a,h)anthracene --
RM 8 East Indeno(1,2,3-cd)pyrene --
RM 8 East Naphthalene 1.E-07 1.E-07
RM 8 East Total Carcinogenic PAHs --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 7.E-06 7.E-06
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 3.E-03 3.E-03
RM 8 East Total PCB Congeners --
RM 8 East Total PCBs, Adjusted 5.E-03 5.E-03
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 8 East Total PCB TEQ 2.E-03 2.E-03
RM 8 East Total TEQ 2.E-03 2.E-03
RM 8 East Pesticides
RM 8 East Aldrin 2.E-06 2.E-06
RM 8 East Dieldrin 8.E-06 8.E-06
RM 8 East Total DDT 6.E-06 6.E-06
RM 8 East Conventionals
RM 8 East Perchlorate NA NA
Exposure Point Total 8.E-03 2.E-03 4.E-05 1.E-07 8.E-03 5.E-03 2.E-03
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 SIL Metals
RM 8 SIL Arsenic 1.E-03 1.E-03
RM 8 SIL Lead --
RM 8 SIL Mercury 2.E-05 2.E-05 2.E-05
RM 8 SIL Thallium 7.E-03 7.E-03 7.E-03
RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 4.E-03 4.E-03
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene --
RM 8 SIL Benzo(a)pyrene --
RM 8 SIL Benzo(b)fluoranthene --
RM 8 SIL Benzo(k)fluoranthene --
RM 8 SIL Dibenzo(a,h)anthracene --
RM 8 SIL Indeno(1,2,3-cd)pyrene --
RM 8 SIL Naphthalene 2.E-07 2.E-07
RM 8 SIL Total Carcinogenic PAHs --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 2.E-04 2.E-04
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 4.E-03 4.E-03
RM 8 SIL Total PCB Congeners --
RM 8 SIL Total PCBs, Adjusted 3.E-02 3.E-02
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 2.E-03 2.E-03
RM 8 SIL Total PCB TEQ 6.E-03 6.E-03
RM 8 SIL Total TEQ 8.E-03 8.E-03
RM 8 SIL Pesticides
RM 8 SIL Aldrin 1.E-06 1.E-06
RM 8 SIL Dieldrin 3.E-06 3.E-06
RM 8 SIL Total DDT 2.E-06 2.E-06
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA NA
Exposure Point Total 7.E-03 1.E-03 2.E-05 2.E-07 8.E-03 8.E-03 8.E-03
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 West Metals
RM 8.5 West Arsenic 3.E-03 3.E-03
RM 8.5 West Lead --
RM 8.5 West Mercury 8.E-05 8.E-05 8.E-05
RM 8.5 West Thallium 8.E-03 8.E-03 8.E-03
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 6.E-06 6.E-06
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene --
RM 8.5 West Benzo(a)pyrene --
RM 8.5 West Benzo(b)fluoranthene --
RM 8.5 West Benzo(k)fluoranthene --
RM 8.5 West Dibenzo(a,h)anthracene --
RM 8.5 West Indeno(1,2,3-cd)pyrene --
RM 8.5 West Naphthalene 2.E-07 2.E-07
RM 8.5 West Total Carcinogenic PAHs --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 8.E-06 8.E-06
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 4.E-02 4.E-02
RM 8.5 West Total PCB Congeners --
RM 8.5 West Total PCBs, Adjusted 2.E-01 2.E-01
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 1.E-03 1.E-03
RM 8.5 West Total PCB TEQ 2.E-02 2.E-02
RM 8.5 West Total TEQ 2.E-02 2.E-02
RM 8.5 West Pesticides
RM 8.5 West Aldrin 1.E-04 1.E-04
RM 8.5 West Dieldrin 9.E-05 9.E-05
RM 8.5 West Total DDT 2.E-06 2.E-06
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA NA
Exposure Point Total 8.E-03 3.E-03 8.E-05 2.E-07 9.E-03 4.E-02 2.E-02
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 East Metals
RM 8.5 East Arsenic 2.E-03 2.E-03
RM 8.5 East Lead --
RM 8.5 East Mercury 3.E-05 3.E-05 3.E-05
RM 8.5 East Thallium 7.E-03 7.E-03 7.E-03
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 1.E-05 1.E-05
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene --
RM 8.5 East Benzo(a)pyrene --
RM 8.5 East Benzo(b)fluoranthene --
RM 8.5 East Benzo(k)fluoranthene --
RM 8.5 East Dibenzo(a,h)anthracene --
RM 8.5 East Indeno(1,2,3-cd)pyrene --
RM 8.5 East Naphthalene 1.E-06 1.E-06
RM 8.5 East Total Carcinogenic PAHs --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 5.E-06 5.E-06
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 5.E-04 5.E-04
RM 8.5 East Total PCB Congeners --
RM 8.5 East Total PCBs, Adjusted 3.E-04 3.E-04
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 6.E-05 6.E-05
RM 8.5 East Total PCB TEQ 8.E-05 8.E-05
RM 8.5 East Total TEQ 1.E-04 1.E-04
RM 8.5 East Pesticides
RM 8.5 East Aldrin 2.E-07 2.E-07
RM 8.5 East Dieldrin 1.E-06 1.E-06
RM 8.5 East Total DDT 3.E-07 3.E-07
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA NA
Exposure Point Total 7.E-03 2.E-03 3.E-05 1.E-06 7.E-03 5.E-04 1.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 West Metals
RM 9 West Arsenic 1.E-03 1.E-03
RM 9 West Lead --
RM 9 West Mercury 4.E-05 4.E-05 4.E-05
RM 9 West Thallium 1.E-02 1.E-02 1.E-02
RM 9 West Butyltins
RM 9 West Tributyltin ion 6.E-06 6.E-06
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene --
RM 9 West Benzo(a)pyrene --
RM 9 West Benzo(b)fluoranthene --
RM 9 West Benzo(k)fluoranthene --
RM 9 West Dibenzo(a,h)anthracene --
RM 9 West Indeno(1,2,3-cd)pyrene --
RM 9 West Naphthalene 2.E-07 2.E-07
RM 9 West Total Carcinogenic PAHs --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 9.E-03 9.E-03
RM 9 West Total PCB Congeners --
RM 9 West Total PCBs, Adjusted 1.E-02 1.E-02
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 9 West Total PCB TEQ 4.E-03 4.E-03
RM 9 West Total TEQ 5.E-03 5.E-03
RM 9 West Pesticides
RM 9 West Aldrin 5.E-06 5.E-06
RM 9 West Dieldrin 1.E-06 1.E-06
RM 9 West Total DDT 1.E-06 1.E-06
RM 9 West Conventionals
RM 9 West Perchlorate NA NA
Exposure Point Total 1.E-02 1.E-03 4.E-05 2.E-07 1.E-02 9.E-03 5.E-03
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 East Metals
RM 9 East Arsenic 1.E-03 1.E-03
RM 9 East Lead --
RM 9 East Mercury 1.E-05 1.E-05 1.E-05
RM 9 East Thallium NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene --
RM 9 East Benzo(a)pyrene --
RM 9 East Benzo(b)fluoranthene --
RM 9 East Benzo(k)fluoranthene --
RM 9 East Dibenzo(a,h)anthracene --
RM 9 East Indeno(1,2,3-cd)pyrene --
RM 9 East Naphthalene 6.E-08 6.E-08
RM 9 East Total Carcinogenic PAHs --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 8.E-06 8.E-06
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 7.E-04 7.E-04
RM 9 East Total PCB Congeners --
RM 9 East Total PCBs, Adjusted 7.E-04 7.E-04
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 9 East Total PCB TEQ 9.E-05 9.E-05
RM 9 East Total TEQ 1.E-04 1.E-04
RM 9 East Pesticides
RM 9 East Aldrin ND ND
RM 9 East Dieldrin 6.E-07 6.E-07
RM 9 East Total DDT 3.E-07 3.E-07
RM 9 East Conventionals
RM 9 East Perchlorate NA NA
Exposure Point Total 1.E-03 1.E-05 6.E-08 9.E-06 7.E-04 1.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 West Metals
RM 9.5 West Arsenic 1.E-03 1.E-03
RM 9.5 West Lead --
RM 9.5 West Mercury 1.E-05 1.E-05 1.E-05
RM 9.5 West Thallium 8.E-05 8.E-05 8.E-05
RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 4.E-06 4.E-06
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene --
RM 9.5 West Benzo(a)pyrene --
RM 9.5 West Benzo(b)fluoranthene --
RM 9.5 West Benzo(k)fluoranthene --
RM 9.5 West Dibenzo(a,h)anthracene --
RM 9.5 West Indeno(1,2,3-cd)pyrene --
RM 9.5 West Naphthalene 1.E-06 1.E-06
RM 9.5 West Total Carcinogenic PAHs --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 2.E-03 2.E-03
RM 9.5 West Total PCB Congeners --
RM 9.5 West Total PCBs, Adjusted 3.E-03 3.E-03
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 1.E-03 1.E-03
RM 9.5 West Total PCB TEQ 6.E-04 6.E-04
RM 9.5 West Total TEQ 2.E-03 2.E-03
RM 9.5 West Pesticides
RM 9.5 West Aldrin 1.E-05 1.E-05
RM 9.5 West Dieldrin 1.E-05 1.E-05
RM 9.5 West Total DDT 6.E-07 6.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA NA
Exposure Point Total 8.E-05 1.E-03 1.E-05 1.E-06 1.E-04 2.E-03 2.E-03
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 East Metals
RM 9.5 East Arsenic 8.E-04 8.E-04
RM 9.5 East Lead --
RM 9.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 9.5 East Thallium 8.E-05 8.E-05 8.E-05
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 1.E-06 1.E-06
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene --
RM 9.5 East Benzo(a)pyrene --
RM 9.5 East Benzo(b)fluoranthene --
RM 9.5 East Benzo(k)fluoranthene --
RM 9.5 East Dibenzo(a,h)anthracene --
RM 9.5 East Indeno(1,2,3-cd)pyrene --
RM 9.5 East Naphthalene 3.E-08 3.E-08
RM 9.5 East Total Carcinogenic PAHs --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 4.E-04 4.E-04
RM 9.5 East Total PCB Congeners --
RM 9.5 East Total PCBs, Adjusted 8.E-05 8.E-05
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 9.5 East Total PCB TEQ 4.E-05 4.E-05
RM 9.5 East Total TEQ 1.E-04 1.E-04
RM 9.5 East Pesticides
RM 9.5 East Aldrin 2.E-06 2.E-06
RM 9.5 East Dieldrin 1.E-07 1.E-07
RM 9.5 East Total DDT 2.E-07 2.E-07
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA NA
Exposure Point Total 8.E-05 8.E-04 2.E-05 3.E-08 8.E-05 4.E-04 1.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 West Metals
RM 10 West Arsenic 7.E-03 7.E-03
RM 10 West Lead --
RM 10 West Mercury 2.E-05 2.E-05 2.E-05
RM 10 West Thallium 8.E-05 8.E-05 8.E-05
RM 10 West Butyltins
RM 10 West Tributyltin ion 1.E-06 1.E-06
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene --
RM 10 West Benzo(a)pyrene --
RM 10 West Benzo(b)fluoranthene --
RM 10 West Benzo(k)fluoranthene --
RM 10 West Dibenzo(a,h)anthracene --
RM 10 West Indeno(1,2,3-cd)pyrene --
RM 10 West Naphthalene 4.E-07 4.E-07
RM 10 West Total Carcinogenic PAHs --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 3.E-03 3.E-03
RM 10 West Total PCB Congeners --
RM 10 West Total PCBs, Adjusted 2.E-03 2.E-03
RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 7.E-04 7.E-04
RM 10 West Total PCB TEQ 4.E-04 4.E-04
RM 10 West Total TEQ 1.E-03 1.E-03
RM 10 West Pesticides
RM 10 West Aldrin 2.E-06 2.E-06
RM 10 West Dieldrin ND ND
RM 10 West Total DDT 9.E-07 9.E-07
RM 10 West Conventionals
RM 10 West Perchlorate NA NA
Exposure Point Total 8.E-05 7.E-03 2.E-05 4.E-07 9.E-05 3.E-03 1.E-03
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 East Metals
RM 10 East Arsenic 8.E-04 8.E-04
RM 10 East Lead --
RM 10 East Mercury 2.E-05 2.E-05 2.E-05
RM 10 East Thallium NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene --
RM 10 East Benzo(a)pyrene --
RM 10 East Benzo(b)fluoranthene --
RM 10 East Benzo(k)fluoranthene --
RM 10 East Dibenzo(a,h)anthracene --
RM 10 East Indeno(1,2,3-cd)pyrene --
RM 10 East Naphthalene 1.E-07 1.E-07
RM 10 East Total Carcinogenic PAHs --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 3.E-04 3.E-04
RM 10 East Total PCB Congeners --
RM 10 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 10 East Total PCB TEQ 1.E-04 1.E-04
RM 10 East Total TEQ 1.E-04 1.E-04
RM 10 East Pesticides
RM 10 East Aldrin 3.E-07 3.E-07
RM 10 East Dieldrin 2.E-07 2.E-07
RM 10 East Total DDT 1.E-07 1.E-07
RM 10 East Conventionals
RM 10 East Perchlorate NA NA
Exposure Point Total 8.E-04 2.E-05 1.E-07 2.E-06 3.E-04 1.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 West Metals
RM 10.5 West Arsenic 1.E-03 1.E-03
RM 10.5 West Lead --
RM 10.5 West Mercury 1.E-05 1.E-05 1.E-05
RM 10.5 West Thallium NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene --
RM 10.5 West Benzo(a)pyrene --
RM 10.5 West Benzo(b)fluoranthene --
RM 10.5 West Benzo(k)fluoranthene --
RM 10.5 West Dibenzo(a,h)anthracene --
RM 10.5 West Indeno(1,2,3-cd)pyrene --
RM 10.5 West Naphthalene 2.E-06 2.E-06
RM 10.5 West Total Carcinogenic PAHs --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.E-04 3.E-04
RM 10.5 West Total PCB Congeners --
RM 10.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA NA
RM 10.5 West Total PCB TEQ 9.E-05 9.E-05
RM 10.5 West Total TEQ 9.E-05 9.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 3.E-06 3.E-06
RM 10.5 West Dieldrin ND ND
RM 10.5 West Total DDT 4.E-07 4.E-07
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA NA
Exposure Point Total 1.E-03 1.E-05 2.E-06 5.E-06 3.E-04 9.E-05
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 East Metals
RM 10.5 East Arsenic 8.E-04 8.E-04
RM 10.5 East Lead --
RM 10.5 East Mercury 1.E-05 1.E-05 1.E-05
RM 10.5 East Thallium NA NA NA
RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene --
RM 10.5 East Benzo(a)pyrene --
RM 10.5 East Benzo(b)fluoranthene --
RM 10.5 East Benzo(k)fluoranthene --
RM 10.5 East Dibenzo(a,h)anthracene --
RM 10.5 East Indeno(1,2,3-cd)pyrene --
RM 10.5 East Naphthalene 3.E-08 3.E-08
RM 10.5 East Total Carcinogenic PAHs --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 1.E-03 1.E-03
RM 10.5 East Total PCB Congeners --
RM 10.5 East Total PCBs, Adjusted 3.E-04 3.E-04
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA NA
RM 10.5 East Total PCB TEQ 5.E-05 5.E-05
RM 10.5 East Total TEQ 5.E-05 5.E-05
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ND
RM 10.5 East Dieldrin ND ND
RM 10.5 East Total DDT 2.E-06 2.E-06
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA NA
Exposure Point Total 8.E-04 1.E-05 3.E-08 2.E-06 1.E-03 5.E-05
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 West Metals
RM 11 West Arsenic 8.E-04 8.E-04
RM 11 West Lead --
RM 11 West Mercury 1.E-05 1.E-05 1.E-05
RM 11 West Thallium NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene --
RM 11 West Benzo(a)pyrene --
RM 11 West Benzo(b)fluoranthene --
RM 11 West Benzo(k)fluoranthene --
RM 11 West Dibenzo(a,h)anthracene --
RM 11 West Indeno(1,2,3-cd)pyrene --
RM 11 West Naphthalene 2.E-06 2.E-06
RM 11 West Total Carcinogenic PAHs --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 6.E-06 6.E-06
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 2.E-04 2.E-04
RM 11 West Total PCB Congeners NA
RM 11 West Total PCBs, Adjusted NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA NA
RM 11 West Total PCB TEQ NA NA
RM 11 West Total TEQ NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ND
RM 11 West Dieldrin 6.E-06 6.E-06
RM 11 West Total DDT 3.E-07 3.E-07
RM 11 West Conventionals
RM 11 West Perchlorate NA NA
Exposure Point Total 8.E-04 1.E-05 2.E-06 1.E-05 2.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 East Metals
RM 11 East Arsenic 7.E-04 7.E-04
RM 11 East Lead --
RM 11 East Mercury 2.E-05 2.E-05 2.E-05
RM 11 East Thallium 6.E-05 6.E-05 6.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 2.E-06 2.E-06
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene --
RM 11 East Benzo(a)pyrene --
RM 11 East Benzo(b)fluoranthene --
RM 11 East Benzo(k)fluoranthene --
RM 11 East Dibenzo(a,h)anthracene --
RM 11 East Indeno(1,2,3-cd)pyrene --
RM 11 East Naphthalene 2.E-07 2.E-07
RM 11 East Total Carcinogenic PAHs --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 8.E-07 8.E-07
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 3.E-02 3.E-02
RM 11 East Total PCB Congeners --
RM 11 East Total PCBs, Adjusted 4.E-02 4.E-02
RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 11 East Total PCB TEQ 4.E-03 4.E-03
RM 11 East Total TEQ 4.E-03 4.E-03
RM 11 East Pesticides
RM 11 East Aldrin ND ND
RM 11 East Dieldrin ND ND
RM 11 East Total DDT 5.E-05 5.E-05
RM 11 East Conventionals
RM 11 East Perchlorate NA NA
Exposure Point Total 6.E-05 7.E-04 2.E-05 2.E-07 1.E-04 3.E-02 4.E-03
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11.5 West Metals
RM 11.5 West Arsenic 8.E-04 8.E-04
RM 11.5 West Lead --
RM 11.5 West Mercury 5.E-06 5.E-06 5.E-06
RM 11.5 West Thallium 5.E-05 5.E-05 5.E-05
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene --
RM 11.5 West Benzo(a)pyrene --
RM 11.5 West Benzo(b)fluoranthene --
RM 11.5 West Benzo(k)fluoranthene --
RM 11.5 West Dibenzo(a,h)anthracene --
RM 11.5 West Indeno(1,2,3-cd)pyrene --
RM 11.5 West Naphthalene 4.E-08 4.E-08
RM 11.5 West Total Carcinogenic PAHs --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 2.E-04 2.E-04
RM 11.5 West Total PCB Congeners --
RM 11.5 West Total PCBs, Adjusted 4.E-04 4.E-04
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 11.5 West Total PCB TEQ 4.E-05 4.E-05
RM 11.5 West Total TEQ 5.E-05 5.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ND
RM 11.5 West Dieldrin 2.E-07 2.E-07
RM 11.5 West Total DDT 3.E-07 3.E-07
RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA NA
Exposure Point Total 5.E-05 8.E-04 5.E-06 4.E-08 5.E-05 2.E-04 5.E-05
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 West Metals
RM 12 West Arsenic 9.E-04 9.E-04
RM 12 West Lead --
RM 12 West Mercury 1.E-04 1.E-04 1.E-04
RM 12 West Thallium 6.E-05 6.E-05 6.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene --
RM 12 West Benzo(a)pyrene --
RM 12 West Benzo(b)fluoranthene --
RM 12 West Benzo(k)fluoranthene --
RM 12 West Dibenzo(a,h)anthracene --
RM 12 West Indeno(1,2,3-cd)pyrene --
RM 12 West Naphthalene 1.E-06 1.E-06
RM 12 West Total Carcinogenic PAHs --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 8.E-04 8.E-04
RM 12 West Total PCB Congeners --
RM 12 West Total PCBs, Adjusted 5.E-05 5.E-05
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 12 West Total PCB TEQ 6.E-05 6.E-05
RM 12 West Total TEQ 7.E-05 7.E-05
RM 12 West Pesticides
RM 12 West Aldrin 3.E-06 3.E-06
RM 12 West Dieldrin ND ND
RM 12 West Total DDT 1.E-06 1.E-06
RM 12 West Conventionals
RM 12 West Perchlorate NA NA
Exposure Point Total 6.E-05 9.E-04 1.E-04 1.E-06 7.E-05 9.E-04 7.E-05
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 East Metals
RM 12 East Arsenic 6.E-04 6.E-04
RM 12 East Lead --
RM 12 East Mercury 1.E-05 1.E-05 1.E-05
RM 12 East Thallium 6.E-05 6.E-05 6.E-05
RM 12 East Butyltins
RM 12 East Tributyltin ion 2.E-06 2.E-06
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene --
RM 12 East Benzo(a)pyrene --
RM 12 East Benzo(b)fluoranthene --
RM 12 East Benzo(k)fluoranthene --
RM 12 East Dibenzo(a,h)anthracene --
RM 12 East Indeno(1,2,3-cd)pyrene --
RM 12 East Naphthalene 3.E-07 3.E-07
RM 12 East Total Carcinogenic PAHs --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 1.E-04 1.E-04
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.E-03 1.E-03
RM 12 East Total PCB Congeners --
RM 12 East Total PCBs, Adjusted 6.E-03 6.E-03
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 12 East Total PCB TEQ 6.E-04 6.E-04
RM 12 East Total TEQ 7.E-04 7.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ND
RM 12 East Dieldrin ND ND
RM 12 East Total DDT 1.E-06 1.E-06
RM 12 East Conventionals
RM 12 East Perchlorate NA NA
Exposure Point Total 6.E-05 6.E-04 1.E-05 3.E-07 2.E-04 1.E-03 7.E-04
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Widec Metals
Study Area Wided Arsenic 1.E-03 1.E-03
Study Area Wided Lead --
Study Area Wided Mercury 5.E-05 5.E-05 5.E-05
Study Area Wided Thallium 7.E-03 7.E-03 7.E-03
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 7.E-04 7.E-04
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene --
Study Area Wided Benzo(a)pyrene --
Study Area Wided Benzo(b)fluoranthene --
Study Area Wided Benzo(k)fluoranthene --
Study Area Wided Dibenzo(a,h)anthracene --
Study Area Wided Indeno(1,2,3-cd)pyrene --
Study Area Wided Naphthalene 8.E-06 8.E-06
Study Area Wided Total Carcinogenic PAHs --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 2.E-03 2.E-03
Study Area Wided Total PCB Congeners --
Study Area Wided Total PCBs, Adjusted 9.E-03 9.E-03
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 3.E-02 3.E-02
Study Area Wided Total PCB TEQ 2.E-03 2.E-03
Study Area Wided Total TEQ 4.E-02 4.E-02
Study Area Wided Pesticides
Study Area Wided Aldrin 2.E-05 2.E-05
Study Area Wided Dieldrin 6.E-06 6.E-06
Study Area Wided Total DDT 4.E-05 4.E-05
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TABLE 5-44.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Wided Conventionals
Study Area Wided Perchlorate 2.E-02 2.E-02
Exposure Point Total 7.E-03 1.E-03 5.E-05 8.E-06 7.E-03 3.E-03 4.E-02 2.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB Aroclor data.
c Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable.
HI = Hazard Index.
HQ = Hazard Quotient.
MC = Multnomah Channel.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAH = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
SIL = Swan Island Lagoon
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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RM 1 West Metals
RM 1 West Arsenic 1.E-04 1.E-04
RM 1 West Lead --
RM 1 West Mercury 1.E-06 1.E-06 1.E-06
RM 1 West Thallium 1.E-05 1.E-05 1.E-05
RM 1 West Butyltins
RM 1 West Tributyltin ion 3.E-08 3.E-08
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene --
RM 1 West Benzo(a)pyrene --
RM 1 West Benzo(b)fluoranthene --
RM 1 West Benzo(k)fluoranthene --
RM 1 West Dibenzo(a,h)anthracene --
RM 1 West Indeno(1,2,3-cd)pyrene --
RM 1 West Naphthalene 7.E-09 7.E-09
RM 1 West Total Carcinogenic PAHs --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 9.E-09 9.E-09
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 6.E-06 6.E-06
RM 1 West Total PCB Congeners --
RM 1 West Total PCBs, Adjusted 4.E-06 4.E-06
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 6.E-06 6.E-06
RM 1 West Total PCB TEQ 4.E-06 4.E-06
RM 1 West Total TEQ 9.E-06 9.E-06
RM 1 West Pesticides
RM 1 West Aldrin 6.E-08 6.E-08
RM 1 West Dieldrin ND ND
RM 1 West Total DDT 4.E-08 4.E-08
RM 1 West Conventionals
RM 1 West Perchlorate NA NA
Exposure Point Totalb 1.E-05 1.E-04 1.E-06 7.E-09 1.E-05 8.E-06 9.E-06

Endpoint-specific Hazard Indices
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1 East Metals
RM 1 East Arsenic 1.E-04 1.E-04
RM 1 East Lead --
RM 1 East Mercury 3.E-05 3.E-05 3.E-05
RM 1 East Thallium ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 4.E-08 4.E-08
RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene --
RM 1 East Benzo(a)pyrene --
RM 1 East Benzo(b)fluoranthene --
RM 1 East Benzo(k)fluoranthene --
RM 1 East Dibenzo(a,h)anthracene --
RM 1 East Indeno(1,2,3-cd)pyrene --
RM 1 East Naphthalene 5.E-09 5.E-09
RM 1 East Total Carcinogenic PAHs --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 6.E-05 6.E-05
RM 1 East Total PCB Congeners --
RM 1 East Total PCBs, Adjusted 1.E-06 1.E-06
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 3.E-06 3.E-06
RM 1 East Total PCB TEQ 3.E-06 3.E-06
RM 1 East Total TEQ 6.E-06 6.E-06
RM 1 East Pesticides
RM 1 East Aldrin ND ND
RM 1 East Dieldrin ND ND
RM 1 East Total DDT 3.E-08 3.E-08
RM 1 East Conventionals
RM 1 East Perchlorate NA NA
Exposure Point Total 1.E-04 3.E-05 5.E-09 5.E-08 9.E-05 6.E-06
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 West Metals
RM 1.5 West Arsenic 9.E-05 9.E-05
RM 1.5 West Lead --
RM 1.5 West Mercury 1.E-06 1.E-06 1.E-06
RM 1.5 West Thallium NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene --
RM 1.5 West Benzo(a)pyrene --
RM 1.5 West Benzo(b)fluoranthene --
RM 1.5 West Benzo(k)fluoranthene --
RM 1.5 West Dibenzo(a,h)anthracene --
RM 1.5 West Indeno(1,2,3-cd)pyrene --
RM 1.5 West Naphthalene 3.E-09 3.E-09
RM 1.5 West Total Carcinogenic PAHs --
RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 7.E-06 7.E-06
RM 1.5 West Total PCB Congeners NA
RM 1.5 West Total PCBs, Adjusted NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 6.E-07 6.E-07
RM 1.5 West Total PCB TEQ NA NA
RM 1.5 West Total TEQ 6.E-07 6.E-07
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ND
RM 1.5 West Dieldrin ND ND
RM 1.5 West Total DDT 1.E-08 1.E-08
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA NA
Exposure Point Total 9.E-05 1.E-06 3.E-09 1.E-08 8.E-06 6.E-07
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 East Metals
RM 1.5 East Arsenic 1.E-04 1.E-04
RM 1.5 East Lead --
RM 1.5 East Mercury 1.E-06 1.E-06 1.E-06
RM 1.5 East Thallium 9.E-06 9.E-06 9.E-06
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 1.E-08 1.E-08
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene --
RM 1.5 East Benzo(a)pyrene --
RM 1.5 East Benzo(b)fluoranthene --
RM 1.5 East Benzo(k)fluoranthene --
RM 1.5 East Dibenzo(a,h)anthracene --
RM 1.5 East Indeno(1,2,3-cd)pyrene --
RM 1.5 East Naphthalene 5.E-08 5.E-08
RM 1.5 East Total Carcinogenic PAHs --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 1.E-05 1.E-05
RM 1.5 East Total PCB Congeners --
RM 1.5 East Total PCBs, Adjusted 2.E-06 2.E-06
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 1.5 East Total PCB TEQ 1.E-06 1.E-06
RM 1.5 East Total TEQ 5.E-06 5.E-06
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ND
RM 1.5 East Dieldrin 1.E-08 1.E-08
RM 1.5 East Total DDT 1.E-07 1.E-07
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA NA
Exposure Point Total 9.E-06 1.E-04 1.E-06 5.E-08 9.E-06 1.E-05 5.E-06
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 West Metals
RM 2 West Arsenic 8.E-05 8.E-05
RM 2 West Lead --
RM 2 West Mercury 1.E-06 1.E-06 1.E-06
RM 2 West Thallium 1.E-05 1.E-05 1.E-05
RM 2 West Butyltins
RM 2 West Tributyltin ion 7.E-08 7.E-08
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene --
RM 2 West Benzo(a)pyrene --
RM 2 West Benzo(b)fluoranthene --
RM 2 West Benzo(k)fluoranthene --
RM 2 West Dibenzo(a,h)anthracene --
RM 2 West Indeno(1,2,3-cd)pyrene --
RM 2 West Naphthalene 4.E-09 4.E-09
RM 2 West Total Carcinogenic PAHs --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 7.E-06 7.E-06
RM 2 West Total PCB Congeners --
RM 2 West Total PCBs, Adjusted 4.E-06 4.E-06
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 6.E-06 6.E-06
RM 2 West Total PCB TEQ 3.E-06 3.E-06
RM 2 West Total TEQ 9.E-06 9.E-06
RM 2 West Pesticides
RM 2 West Aldrin 3.E-08 3.E-08
RM 2 West Dieldrin 2.E-08 2.E-08
RM 2 West Total DDT 2.E-08 2.E-08
RM 2 West Conventionals
RM 2 West Perchlorate NA NA
Exposure Point Total 1.E-05 8.E-05 1.E-06 4.E-09 1.E-05 9.E-06 9.E-06
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 East Metals
RM 2 East Arsenic 1.E-04 1.E-04
RM 2 East Lead --
RM 2 East Mercury 2.E-06 2.E-06 2.E-06
RM 2 East Thallium NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 9.E-08 9.E-08
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene --
RM 2 East Benzo(a)pyrene --
RM 2 East Benzo(b)fluoranthene --
RM 2 East Benzo(k)fluoranthene --
RM 2 East Dibenzo(a,h)anthracene --
RM 2 East Indeno(1,2,3-cd)pyrene --
RM 2 East Naphthalene 8.E-09 8.E-09
RM 2 East Total Carcinogenic PAHs --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 2.E-04 2.E-04
RM 2 East Total PCB Congeners --
RM 2 East Total PCBs, Adjusted 5.E-04 5.E-04
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 9.E-06 9.E-06
RM 2 East Total PCB TEQ 2.E-04 2.E-04
RM 2 East Total TEQ 2.E-04 2.E-04
RM 2 East Pesticides
RM 2 East Aldrin 2.E-07 2.E-07
RM 2 East Dieldrin 1.E-07 1.E-07
RM 2 East Total DDT 4.E-08 4.E-08
RM 2 East Conventionals
RM 2 East Perchlorate NA NA
Exposure Point Total 1.E-04 2.E-06 8.E-09 4.E-07 2.E-04 2.E-04
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 West Metals
RM 2.5 West Arsenic 1.E-04 1.E-04
RM 2.5 West Lead --
RM 2.5 West Mercury 1.E-06 1.E-06 1.E-06
RM 2.5 West Thallium NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 8.E-08 8.E-08
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene --
RM 2.5 West Benzo(a)pyrene --
RM 2.5 West Benzo(b)fluoranthene --
RM 2.5 West Benzo(k)fluoranthene --
RM 2.5 West Dibenzo(a,h)anthracene --
RM 2.5 West Indeno(1,2,3-cd)pyrene --
RM 2.5 West Naphthalene 2.E-08 2.E-08
RM 2.5 West Total Carcinogenic PAHs --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 8.E-09 8.E-09
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 6.E-06 6.E-06
RM 2.5 West Total PCB Congeners --
RM 2.5 West Total PCBs, Adjusted 4.E-06 4.E-06
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 2.E-06 2.E-06
RM 2.5 West Total PCB TEQ 2.E-06 2.E-06
RM 2.5 West Total TEQ 4.E-06 4.E-06
RM 2.5 West Pesticides
RM 2.5 West Aldrin 3.E-08 3.E-08
RM 2.5 West Dieldrin 3.E-08 3.E-08
RM 2.5 West Total DDT 2.E-08 2.E-08
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA NA
Exposure Point Total 1.E-04 1.E-06 2.E-08 9.E-08 7.E-06 4.E-06
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 East Metals
RM 2.5 East Arsenic 1.E-04 1.E-04
RM 2.5 East Lead --
RM 2.5 East Mercury 1.E-06 1.E-06 1.E-06
RM 2.5 East Thallium NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene --
RM 2.5 East Benzo(a)pyrene --
RM 2.5 East Benzo(b)fluoranthene --
RM 2.5 East Benzo(k)fluoranthene --
RM 2.5 East Dibenzo(a,h)anthracene --
RM 2.5 East Indeno(1,2,3-cd)pyrene --
RM 2.5 East Naphthalene 3.E-08 3.E-08
RM 2.5 East Total Carcinogenic PAHs --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 3.E-05 3.E-05
RM 2.5 East Total PCB Congeners --
RM 2.5 East Total PCBs, Adjusted 4.E-05 4.E-05
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 5.E-06 5.E-06
RM 2.5 East Total PCB TEQ 2.E-05 2.E-05
RM 2.5 East Total TEQ 2.E-05 2.E-05
RM 2.5 East Pesticides
RM 2.5 East Aldrin 2.E-07 2.E-07
RM 2.5 East Dieldrin 3.E-08 3.E-08
RM 2.5 East Total DDT 4.E-08 4.E-08
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA NA
Exposure Point Total 1.E-04 1.E-06 3.E-08 3.E-07 3.E-05 2.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 8 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 MC Metals
RM 2.5 MC Arsenic 1.E-04 1.E-04
RM 2.5 MC Lead --
RM 2.5 MC Mercury 2.E-06 2.E-06 2.E-06
RM 2.5 MC Thallium NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene --
RM 2.5 MC Benzo(a)pyrene --
RM 2.5 MC Benzo(b)fluoranthene --
RM 2.5 MC Benzo(k)fluoranthene --
RM 2.5 MC Dibenzo(a,h)anthracene --
RM 2.5 MC Indeno(1,2,3-cd)pyrene --
RM 2.5 MC Naphthalene 3.E-08 3.E-08
RM 2.5 MC Total Carcinogenic PAHs --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 3.E-08 3.E-08
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 1.E-05 1.E-05
RM 2.5 MC Total PCB Congeners NA
RM 2.5 MC Total PCBs, Adjusted NA NA
RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA NA
RM 2.5 MC Total PCB TEQ NA NA
RM 2.5 MC Total TEQ NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 7.E-08 7.E-08
RM 2.5 MC Dieldrin 6.E-08 6.E-08
RM 2.5 MC Total DDT 6.E-08 6.E-08
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA NA
Exposure Point Total 1.E-04 2.E-06 3.E-08 2.E-07 2.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 West Metals
RM 3 West Arsenic 9.E-05 9.E-05
RM 3 West Lead --
RM 3 West Mercury 2.E-06 2.E-06 2.E-06
RM 3 West Thallium 1.E-03 1.E-03 1.E-03
RM 3 West Butyltins
RM 3 West Tributyltin ion 3.E-07 3.E-07
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene --
RM 3 West Benzo(a)pyrene --
RM 3 West Benzo(b)fluoranthene --
RM 3 West Benzo(k)fluoranthene --
RM 3 West Dibenzo(a,h)anthracene --
RM 3 West Indeno(1,2,3-cd)pyrene --
RM 3 West Naphthalene 5.E-08 5.E-08
RM 3 West Total Carcinogenic PAHs --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 6.E-06 6.E-06
RM 3 West Total PCB Congeners --
RM 3 West Total PCBs, Adjusted 8.E-06 8.E-06
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 3 West Total PCB TEQ 5.E-06 5.E-06
RM 3 West Total TEQ 9.E-06 9.E-06
RM 3 West Pesticides
RM 3 West Aldrin 1.E-07 1.E-07
RM 3 West Dieldrin 4.E-08 4.E-08
RM 3 West Total DDT 4.E-07 4.E-07
RM 3 West Conventionals
RM 3 West Perchlorate NA NA
Exposure Point Total 1.E-03 9.E-05 2.E-06 5.E-08 1.E-03 8.E-06 9.E-06
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 East Metals
RM 3 East Arsenic 1.E-04 1.E-04
RM 3 East Lead --
RM 3 East Mercury 1.E-06 1.E-06 1.E-06
RM 3 East Thallium 5.E-04 5.E-04 5.E-04
RM 3 East Butyltins
RM 3 East Tributyltin ion 3.E-07 3.E-07
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene --
RM 3 East Benzo(a)pyrene --
RM 3 East Benzo(b)fluoranthene --
RM 3 East Benzo(k)fluoranthene --
RM 3 East Dibenzo(a,h)anthracene --
RM 3 East Indeno(1,2,3-cd)pyrene --
RM 3 East Naphthalene 7.E-09 7.E-09
RM 3 East Total Carcinogenic PAHs --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 3.E-08 3.E-08
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 1.E-05 1.E-05
RM 3 East Total PCB Congeners --
RM 3 East Total PCBs, Adjusted 3.E-06 3.E-06
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 3 East Total PCB TEQ 9.E-07 9.E-07
RM 3 East Total TEQ 2.E-05 2.E-05
RM 3 East Pesticides
RM 3 East Aldrin 9.E-08 9.E-08
RM 3 East Dieldrin 1.E-08 1.E-08
RM 3 East Total DDT 2.E-08 2.E-08
RM 3 East Conventionals
RM 3 East Perchlorate NA NA
Exposure Point Total 5.E-04 1.E-04 1.E-06 7.E-09 5.E-04 1.E-05 2.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 West Metals
RM 3.5 West Arsenic 1.E-04 1.E-04
RM 3.5 West Lead --
RM 3.5 West Mercury 1.E-06 1.E-06 1.E-06
RM 3.5 West Thallium 2.E-03 2.E-03 2.E-03
RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 3.E-06 3.E-06
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene --
RM 3.5 West Benzo(a)pyrene --
RM 3.5 West Benzo(b)fluoranthene --
RM 3.5 West Benzo(k)fluoranthene --
RM 3.5 West Dibenzo(a,h)anthracene --
RM 3.5 West Indeno(1,2,3-cd)pyrene --
RM 3.5 West Naphthalene 7.E-08 7.E-08
RM 3.5 West Total Carcinogenic PAHs --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 1.E-05 1.E-05
RM 3.5 West Total PCB Congeners --
RM 3.5 West Total PCBs, Adjusted 1.E-05 1.E-05
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 7.E-06 7.E-06
RM 3.5 West Total PCB TEQ 6.E-06 6.E-06
RM 3.5 West Total TEQ 1.E-05 1.E-05
RM 3.5 West Pesticides
RM 3.5 West Aldrin 9.E-08 9.E-08
RM 3.5 West Dieldrin 2.E-08 2.E-08
RM 3.5 West Total DDT 9.E-08 9.E-08
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA NA
Exposure Point Total 2.E-03 1.E-04 1.E-06 7.E-08 2.E-03 2.E-05 1.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 East Metals
RM 3.5 East Arsenic 9.E-05 9.E-05
RM 3.5 East Lead --
RM 3.5 East Mercury 2.E-06 2.E-06 2.E-06
RM 3.5 East Thallium 7.E-04 7.E-04 7.E-04
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 6.E-05 6.E-05
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene --
RM 3.5 East Benzo(a)pyrene --
RM 3.5 East Benzo(b)fluoranthene --
RM 3.5 East Benzo(k)fluoranthene --
RM 3.5 East Dibenzo(a,h)anthracene --
RM 3.5 East Indeno(1,2,3-cd)pyrene --
RM 3.5 East Naphthalene 8.E-09 8.E-09
RM 3.5 East Total Carcinogenic PAHs --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 2.E-04 2.E-04
RM 3.5 East Total PCB Congeners --
RM 3.5 East Total PCBs, Adjusted 4.E-04 4.E-04
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 3.5 East Total PCB TEQ 2.E-04 2.E-04
RM 3.5 East Total TEQ 2.E-04 2.E-04
RM 3.5 East Pesticides
RM 3.5 East Aldrin 1.E-07 1.E-07
RM 3.5 East Dieldrin 2.E-08 2.E-08
RM 3.5 East Total DDT 9.E-08 9.E-08
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA NA
Exposure Point Total 7.E-04 9.E-05 2.E-06 8.E-09 7.E-04 3.E-04 2.E-04
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 West Metals
RM 4 West Arsenic 8.E-05 8.E-05
RM 4 West Lead --
RM 4 West Mercury 2.E-06 2.E-06 2.E-06
RM 4 West Thallium 1.E-03 1.E-03 1.E-03
RM 4 West Butyltins
RM 4 West Tributyltin ion 2.E-07 2.E-07
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene --
RM 4 West Benzo(a)pyrene --
RM 4 West Benzo(b)fluoranthene --
RM 4 West Benzo(k)fluoranthene --
RM 4 West Dibenzo(a,h)anthracene --
RM 4 West Indeno(1,2,3-cd)pyrene --
RM 4 West Naphthalene 4.E-08 4.E-08
RM 4 West Total Carcinogenic PAHs --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 1.E-05 1.E-05
RM 4 West Total PCB Congeners --
RM 4 West Total PCBs, Adjusted 1.E-05 1.E-05
RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 4 West Total PCB TEQ 5.E-06 5.E-06
RM 4 West Total TEQ 2.E-05 2.E-05
RM 4 West Pesticides
RM 4 West Aldrin 1.E-07 1.E-07
RM 4 West Dieldrin 1.E-08 1.E-08
RM 4 West Total DDT 3.E-07 3.E-07
RM 4 West Conventionals
RM 4 West Perchlorate NA NA
Exposure Point Total 1.E-03 8.E-05 2.E-06 4.E-08 1.E-03 1.E-05 2.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 East Metals
RM 4 East Arsenic 1.E-04 1.E-04
RM 4 East Lead --
RM 4 East Mercury 1.E-06 1.E-06 1.E-06
RM 4 East Thallium 8.E-04 8.E-04 8.E-04
RM 4 East Butyltins
RM 4 East Tributyltin ion 9.E-07 9.E-07
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene --
RM 4 East Benzo(a)pyrene --
RM 4 East Benzo(b)fluoranthene --
RM 4 East Benzo(k)fluoranthene --
RM 4 East Dibenzo(a,h)anthracene --
RM 4 East Indeno(1,2,3-cd)pyrene --
RM 4 East Naphthalene 2.E-08 2.E-08
RM 4 East Total Carcinogenic PAHs --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 9.E-05 9.E-05
RM 4 East Total PCB Congeners --
RM 4 East Total PCBs, Adjusted 1.E-04 1.E-04
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 4 East Total PCB TEQ 2.E-05 2.E-05
RM 4 East Total TEQ 5.E-05 5.E-05
RM 4 East Pesticides
RM 4 East Aldrin 2.E-07 2.E-07
RM 4 East Dieldrin 2.E-08 2.E-08
RM 4 East Total DDT 8.E-08 8.E-08
RM 4 East Conventionals
RM 4 East Perchlorate NA NA
Exposure Point Total 8.E-04 1.E-04 1.E-06 2.E-08 8.E-04 9.E-05 5.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 4.5 West Metals
RM 4.5 West Arsenic 9.E-05 9.E-05
RM 4.5 West Lead --
RM 4.5 West Mercury 2.E-06 2.E-06 2.E-06
RM 4.5 West Thallium 9.E-04 9.E-04 9.E-04
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 2.E-07 2.E-07
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene --
RM 4.5 West Benzo(a)pyrene --
RM 4.5 West Benzo(b)fluoranthene --
RM 4.5 West Benzo(k)fluoranthene --
RM 4.5 West Dibenzo(a,h)anthracene --
RM 4.5 West Indeno(1,2,3-cd)pyrene --
RM 4.5 West Naphthalene 9.E-08 9.E-08
RM 4.5 West Total Carcinogenic PAHs --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 1.E-05 1.E-05
RM 4.5 West Total PCB Congeners --
RM 4.5 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 4.5 West Total PCB TEQ 2.E-05 2.E-05
RM 4.5 West Total TEQ 4.E-05 4.E-05
RM 4.5 West Pesticides
RM 4.5 West Aldrin 6.E-08 6.E-08
RM 4.5 West Dieldrin 3.E-08 3.E-08
RM 4.5 West Total DDT 7.E-08 7.E-08
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA NA
Exposure Point Total 9.E-04 9.E-05 2.E-06 9.E-08 9.E-04 2.E-05 4.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 East Metals
RM 4.5 East Arsenic 1.E-04 1.E-04
RM 4.5 East Lead --
RM 4.5 East Mercury 1.E-06 1.E-06 1.E-06
RM 4.5 East Thallium 1.E-03 1.E-03 1.E-03
RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 1.E-06 1.E-06
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene --
RM 4.5 East Benzo(a)pyrene --
RM 4.5 East Benzo(b)fluoranthene --
RM 4.5 East Benzo(k)fluoranthene --
RM 4.5 East Dibenzo(a,h)anthracene --
RM 4.5 East Indeno(1,2,3-cd)pyrene --
RM 4.5 East Naphthalene 8.E-08 8.E-08
RM 4.5 East Total Carcinogenic PAHs --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 2.E-05 2.E-05
RM 4.5 East Total PCB Congeners --
RM 4.5 East Total PCBs, Adjusted 7.E-06 7.E-06
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.E-06 2.E-06
RM 4.5 East Total PCB TEQ 4.E-06 4.E-06
RM 4.5 East Total TEQ 6.E-06 6.E-06
RM 4.5 East Pesticides
RM 4.5 East Aldrin 4.E-08 4.E-08
RM 4.5 East Dieldrin 1.E-08 1.E-08
RM 4.5 East Total DDT 7.E-08 7.E-08
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 1.E-04 1.E-06 8.E-08 1.E-03 2.E-05 6.E-06
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 West Metals
RM 5 West Arsenic 8.E-05 8.E-05
RM 5 West Lead --
RM 5 West Mercury 1.E-06 1.E-06 1.E-06
RM 5 West Thallium 2.E-03 2.E-03 2.E-03
RM 5 West Butyltins
RM 5 West Tributyltin ion 6.E-07 6.E-07
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene --
RM 5 West Benzo(a)pyrene --
RM 5 West Benzo(b)fluoranthene --
RM 5 West Benzo(k)fluoranthene --
RM 5 West Dibenzo(a,h)anthracene --
RM 5 West Indeno(1,2,3-cd)pyrene --
RM 5 West Naphthalene 7.E-08 7.E-08
RM 5 West Total Carcinogenic PAHs --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 1.E-05 1.E-05
RM 5 West Total PCB Congeners --
RM 5 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 5 West Total PCB TEQ 1.E-05 1.E-05
RM 5 West Total TEQ 4.E-05 4.E-05
RM 5 West Pesticides
RM 5 West Aldrin 1.E-07 1.E-07
RM 5 West Dieldrin 3.E-08 3.E-08
RM 5 West Total DDT 2.E-07 2.E-07
RM 5 West Conventionals
RM 5 West Perchlorate NA NA
Exposure Point Total 2.E-03 8.E-05 1.E-06 7.E-08 2.E-03 1.E-05 4.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 East Metals
RM 5 East Arsenic 8.E-05 8.E-05
RM 5 East Lead --
RM 5 East Mercury 1.E-06 1.E-06 1.E-06
RM 5 East Thallium 2.E-03 2.E-03 2.E-03
RM 5 East Butyltins
RM 5 East Tributyltin ion 2.E-06 2.E-06
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene --
RM 5 East Benzo(a)pyrene --
RM 5 East Benzo(b)fluoranthene --
RM 5 East Benzo(k)fluoranthene --
RM 5 East Dibenzo(a,h)anthracene --
RM 5 East Indeno(1,2,3-cd)pyrene --
RM 5 East Naphthalene 3.E-08 3.E-08
RM 5 East Total Carcinogenic PAHs --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 1.E-05 1.E-05
RM 5 East Total PCB Congeners NA
RM 5 East Total PCBs, Adjusted NA NA
RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA NA
RM 5 East Total PCB TEQ NA NA
RM 5 East Total TEQ NA NA
RM 5 East Pesticides
RM 5 East Aldrin 6.E-08 6.E-08
RM 5 East Dieldrin 4.E-08 4.E-08
RM 5 East Total DDT 2.E-08 2.E-08
RM 5 East Conventionals
RM 5 East Perchlorate NA NA
Exposure Point Total 2.E-03 8.E-05 1.E-06 3.E-08 2.E-03 1.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 West Metals
RM 5.5 West Arsenic 1.E-04 1.E-04
RM 5.5 West Lead --
RM 5.5 West Mercury 1.E-06 1.E-06 1.E-06
RM 5.5 West Thallium 8.E-06 8.E-06 8.E-06
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 6.E-07 6.E-07
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene --
RM 5.5 West Benzo(a)pyrene --
RM 5.5 West Benzo(b)fluoranthene --
RM 5.5 West Benzo(k)fluoranthene --
RM 5.5 West Dibenzo(a,h)anthracene --
RM 5.5 West Indeno(1,2,3-cd)pyrene --
RM 5.5 West Naphthalene 6.E-08 6.E-08
RM 5.5 West Total Carcinogenic PAHs --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 2.E-05 2.E-05
RM 5.5 West Total PCB Congeners --
RM 5.5 West Total PCBs, Adjusted 9.E-06 9.E-06
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 5.5 West Total PCB TEQ 7.E-06 7.E-06
RM 5.5 West Total TEQ 2.E-05 2.E-05
RM 5.5 West Pesticides
RM 5.5 West Aldrin 1.E-07 1.E-07
RM 5.5 West Dieldrin 6.E-08 6.E-08
RM 5.5 West Total DDT 3.E-07 3.E-07
RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA NA
Exposure Point Total 8.E-06 1.E-04 1.E-06 6.E-08 8.E-06 2.E-05 2.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 East Metals
RM 5.5 East Arsenic 1.E-04 1.E-04
RM 5.5 East Lead --
RM 5.5 East Mercury 5.E-06 5.E-06 5.E-06
RM 5.5 East Thallium 9.E-04 9.E-04 9.E-04
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 6.E-06 6.E-06
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene --
RM 5.5 East Benzo(a)pyrene --
RM 5.5 East Benzo(b)fluoranthene --
RM 5.5 East Benzo(k)fluoranthene --
RM 5.5 East Dibenzo(a,h)anthracene --
RM 5.5 East Indeno(1,2,3-cd)pyrene --
RM 5.5 East Naphthalene 7.E-08 7.E-08
RM 5.5 East Total Carcinogenic PAHs --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 6.E-05 6.E-05
RM 5.5 East Total PCB Congeners --
RM 5.5 East Total PCBs, Adjusted 4.E-05 4.E-05
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 5.5 East Total PCB TEQ 2.E-05 2.E-05
RM 5.5 East Total TEQ 6.E-05 6.E-05
RM 5.5 East Pesticides
RM 5.5 East Aldrin 1.E-07 1.E-07
RM 5.5 East Dieldrin 9.E-08 9.E-08
RM 5.5 East Total DDT 1.E-07 1.E-07
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA NA
Exposure Point Total 9.E-04 1.E-04 5.E-06 7.E-08 9.E-04 7.E-05 6.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 West Metals
RM 6 West Arsenic 9.E-05 9.E-05
RM 6 West Lead --
RM 6 West Mercury 2.E-06 2.E-06 2.E-06
RM 6 West Thallium 2.E-04 2.E-04 2.E-04
RM 6 West Butyltins
RM 6 West Tributyltin ion 4.E-07 4.E-07
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene --
RM 6 West Benzo(a)pyrene --
RM 6 West Benzo(b)fluoranthene --
RM 6 West Benzo(k)fluoranthene --
RM 6 West Dibenzo(a,h)anthracene --
RM 6 West Indeno(1,2,3-cd)pyrene --
RM 6 West Naphthalene 6.E-06 6.E-06
RM 6 West Total Carcinogenic PAHs --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 2.E-05 2.E-05
RM 6 West Total PCB Congeners --
RM 6 West Total PCBs, Adjusted 5.E-05 5.E-05
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 6 West Total PCB TEQ 2.E-05 2.E-05
RM 6 West Total TEQ 3.E-05 3.E-05
RM 6 West Pesticides
RM 6 West Aldrin 4.E-07 4.E-07
RM 6 West Dieldrin 2.E-07 2.E-07
RM 6 West Total DDT 5.E-07 5.E-07
RM 6 West Conventionals
RM 6 West Perchlorate NA NA
Exposure Point Total 2.E-04 9.E-05 2.E-06 6.E-06 2.E-04 3.E-05 3.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 East Metals
RM 6 East Arsenic 9.E-05 9.E-05
RM 6 East Lead --
RM 6 East Mercury 6.E-06 6.E-06 6.E-06
RM 6 East Thallium ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 6.E-06 6.E-06
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene --
RM 6 East Benzo(a)pyrene --
RM 6 East Benzo(b)fluoranthene --
RM 6 East Benzo(k)fluoranthene --
RM 6 East Dibenzo(a,h)anthracene --
RM 6 East Indeno(1,2,3-cd)pyrene --
RM 6 East Naphthalene 1.E-07 1.E-07
RM 6 East Total Carcinogenic PAHs --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 4.E-05 4.E-05
RM 6 East Total PCB Congeners --
RM 6 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 6 East Total PCB TEQ 1.E-05 1.E-05
RM 6 East Total TEQ 4.E-05 4.E-05
RM 6 East Pesticides
RM 6 East Aldrin 1.E-07 1.E-07
RM 6 East Dieldrin 9.E-09 9.E-09
RM 6 East Total DDT 4.E-08 4.E-08
RM 6 East Conventionals
RM 6 East Perchlorate NA NA
Exposure Point Total 9.E-05 6.E-06 1.E-07 2.E-07 6.E-05 4.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 West Metals
RM 6.5 West Arsenic 2.E-04 2.E-04
RM 6.5 West Lead --
RM 6.5 West Mercury 2.E-06 2.E-06 2.E-06
RM 6.5 West Thallium 9.E-06 9.E-06 9.E-06
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 9.E-07 9.E-07
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene --
RM 6.5 West Benzo(a)pyrene --
RM 6.5 West Benzo(b)fluoranthene --
RM 6.5 West Benzo(k)fluoranthene --
RM 6.5 West Dibenzo(a,h)anthracene --
RM 6.5 West Indeno(1,2,3-cd)pyrene --
RM 6.5 West Naphthalene 6.E-08 6.E-08
RM 6.5 West Total Carcinogenic PAHs --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 4.E-05 4.E-05
RM 6.5 West Total PCB Congeners --
RM 6.5 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 6.5 West Total PCB TEQ 2.E-05 2.E-05
RM 6.5 West Total TEQ 2.E-04 2.E-04
RM 6.5 West Pesticides
RM 6.5 West Aldrin 6.E-07 6.E-07
RM 6.5 West Dieldrin 1.E-07 1.E-07
RM 6.5 West Total DDT 1.E-06 1.E-06
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA NA
Exposure Point Total 9.E-06 2.E-04 2.E-06 6.E-08 1.E-05 4.E-05 2.E-04
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 East Metals
RM 6.5 East Arsenic 1.E-04 1.E-04
RM 6.5 East Lead --
RM 6.5 East Mercury 5.E-05 5.E-05 5.E-05
RM 6.5 East Thallium 4.E-04 4.E-04 4.E-04
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 1.E-06 1.E-06
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene --
RM 6.5 East Benzo(a)pyrene --
RM 6.5 East Benzo(b)fluoranthene --
RM 6.5 East Benzo(k)fluoranthene --
RM 6.5 East Dibenzo(a,h)anthracene --
RM 6.5 East Indeno(1,2,3-cd)pyrene --
RM 6.5 East Naphthalene 4.E-08 4.E-08
RM 6.5 East Total Carcinogenic PAHs --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 1.E-04 1.E-04
RM 6.5 East Total PCB Congeners --
RM 6.5 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 6.5 East Total PCB TEQ 3.E-05 3.E-05
RM 6.5 East Total TEQ 2.E-04 2.E-04
RM 6.5 East Pesticides
RM 6.5 East Aldrin 3.E-08 3.E-08
RM 6.5 East Dieldrin 3.E-08 3.E-08
RM 6.5 East Total DDT 2.E-07 2.E-07
RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA NA
Exposure Point Total 4.E-04 1.E-04 5.E-05 4.E-08 5.E-04 2.E-04 2.E-04
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 West Metals
RM 7 West Arsenic 1.E-04 1.E-04
RM 7 West Lead --
RM 7 West Mercury 2.E-06 2.E-06 2.E-06
RM 7 West Thallium 4.E-04 4.E-04 4.E-04
RM 7 West Butyltins
RM 7 West Tributyltin ion 2.E-07 2.E-07
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene --
RM 7 West Benzo(a)pyrene --
RM 7 West Benzo(b)fluoranthene --
RM 7 West Benzo(k)fluoranthene --
RM 7 West Dibenzo(a,h)anthracene --
RM 7 West Indeno(1,2,3-cd)pyrene --
RM 7 West Naphthalene 5.E-09 5.E-09
RM 7 West Total Carcinogenic PAHs --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 4.E-05 4.E-05
RM 7 West Total PCB Congeners --
RM 7 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 1.E-02 1.E-02
RM 7 West Total PCB TEQ 9.E-05 9.E-05
RM 7 West Total TEQ 1.E-02 1.E-02
RM 7 West Pesticides
RM 7 West Aldrin 9.E-06 9.E-06
RM 7 West Dieldrin 3.E-07 3.E-07
RM 7 West Total DDT 3.E-05 3.E-05
RM 7 West Conventionals
RM 7 West Perchlorate 4.E-04 4.E-04
Exposure Point Total 4.E-04 1.E-04 2.E-06 5.E-09 4.E-04 4.E-05 1.E-02 4.E-04
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 East Metals
RM 7 East Arsenic 2.E-04 2.E-04
RM 7 East Lead --
RM 7 East Mercury 1.E-06 1.E-06 1.E-06
RM 7 East Thallium 1.E-03 1.E-03 1.E-03
RM 7 East Butyltins
RM 7 East Tributyltin ion 9.E-06 9.E-06
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene --
RM 7 East Benzo(a)pyrene --
RM 7 East Benzo(b)fluoranthene --
RM 7 East Benzo(k)fluoranthene --
RM 7 East Dibenzo(a,h)anthracene --
RM 7 East Indeno(1,2,3-cd)pyrene --
RM 7 East Naphthalene 1.E-08 1.E-08
RM 7 East Total Carcinogenic PAHs --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 2.E-05 2.E-05
RM 7 East Total PCB Congeners --
RM 7 East Total PCBs, Adjusted 1.E-05 1.E-05
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 7 East Total PCB TEQ 6.E-06 6.E-06
RM 7 East Total TEQ 1.E-04 1.E-04
RM 7 East Pesticides
RM 7 East Aldrin 4.E-08 4.E-08
RM 7 East Dieldrin 2.E-08 2.E-08
RM 7 East Total DDT 5.E-08 5.E-08
RM 7 East Conventionals
RM 7 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-04 1.E-06 1.E-08 1.E-03 3.E-05 1.E-04
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 West Metals
RM 7.5 West Arsenic 8.E-05 8.E-05
RM 7.5 West Lead --
RM 7.5 West Mercury 2.E-06 2.E-06 2.E-06
RM 7.5 West Thallium 6.E-04 6.E-04 6.E-04
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 2.E-07 2.E-07
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene --
RM 7.5 West Benzo(a)pyrene --
RM 7.5 West Benzo(b)fluoranthene --
RM 7.5 West Benzo(k)fluoranthene --
RM 7.5 West Dibenzo(a,h)anthracene --
RM 7.5 West Indeno(1,2,3-cd)pyrene --
RM 7.5 West Naphthalene 1.E-08 1.E-08
RM 7.5 West Total Carcinogenic PAHs --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 7.E-08 7.E-08
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 5.E-05 5.E-05
RM 7.5 West Total PCB Congeners --
RM 7.5 West Total PCBs, Adjusted 1.E-05 1.E-05
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 7.E-06 7.E-06
RM 7.5 West Total PCB TEQ 8.E-06 8.E-06
RM 7.5 West Total TEQ 1.E-05 1.E-05
RM 7.5 West Pesticides
RM 7.5 West Aldrin 6.E-08 6.E-08
RM 7.5 West Dieldrin 4.E-08 4.E-08
RM 7.5 West Total DDT 3.E-07 3.E-07
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA NA
Exposure Point Total 6.E-04 8.E-05 2.E-06 1.E-08 6.E-04 5.E-05 1.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 East Metals
RM 7.5 East Arsenic 8.E-05 8.E-05
RM 7.5 East Lead --
RM 7.5 East Mercury 2.E-06 2.E-06 2.E-06
RM 7.5 East Thallium 8.E-04 8.E-04 8.E-04
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 5.E-06 5.E-06
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene --
RM 7.5 East Benzo(a)pyrene --
RM 7.5 East Benzo(b)fluoranthene --
RM 7.5 East Benzo(k)fluoranthene --
RM 7.5 East Dibenzo(a,h)anthracene --
RM 7.5 East Indeno(1,2,3-cd)pyrene --
RM 7.5 East Naphthalene 3.E-09 3.E-09
RM 7.5 East Total Carcinogenic PAHs --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 2.E-05 2.E-05
RM 7.5 East Total PCB Congeners NA
RM 7.5 East Total PCBs, Adjusted NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA NA
RM 7.5 East Total PCB TEQ NA NA
RM 7.5 East Total TEQ NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ND
RM 7.5 East Dieldrin 3.E-08 3.E-08
RM 7.5 East Total DDT 2.E-08 2.E-08
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA NA
Exposure Point Total 8.E-04 8.E-05 2.E-06 3.E-09 8.E-04 2.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 West Metals
RM 8 West Arsenic 1.E-04 1.E-04
RM 8 West Lead --
RM 8 West Mercury 4.E-06 4.E-06 4.E-06
RM 8 West Thallium 6.E-04 6.E-04 6.E-04
RM 8 West Butyltins
RM 8 West Tributyltin ion 4.E-07 4.E-07
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene --
RM 8 West Benzo(a)pyrene --
RM 8 West Benzo(b)fluoranthene --
RM 8 West Benzo(k)fluoranthene --
RM 8 West Dibenzo(a,h)anthracene --
RM 8 West Indeno(1,2,3-cd)pyrene --
RM 8 West Naphthalene 3.E-08 3.E-08
RM 8 West Total Carcinogenic PAHs --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 7.E-05 7.E-05
RM 8 West Total PCB Congeners --
RM 8 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 2.E-06 2.E-06
RM 8 West Total PCB TEQ 4.E-05 4.E-05
RM 8 West Total TEQ 4.E-05 4.E-05
RM 8 West Pesticides
RM 8 West Aldrin 1.E-08 1.E-08
RM 8 West Dieldrin 4.E-07 4.E-07
RM 8 West Total DDT 1.E-07 1.E-07
RM 8 West Conventionals
RM 8 West Perchlorate NA NA
Exposure Point Total 6.E-04 1.E-04 4.E-06 3.E-08 6.E-04 7.E-05 4.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 East Metals
RM 8 East Arsenic 2.E-04 2.E-04
RM 8 East Lead --
RM 8 East Mercury 3.E-06 3.E-06 3.E-06
RM 8 East Thallium 9.E-04 9.E-04 9.E-04
RM 8 East Butyltins
RM 8 East Tributyltin ion 8.E-05 8.E-05
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene --
RM 8 East Benzo(a)pyrene --
RM 8 East Benzo(b)fluoranthene --
RM 8 East Benzo(k)fluoranthene --
RM 8 East Dibenzo(a,h)anthracene --
RM 8 East Indeno(1,2,3-cd)pyrene --
RM 8 East Naphthalene 9.E-09 9.E-09
RM 8 East Total Carcinogenic PAHs --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 1.E-04 1.E-04
RM 8 East Total PCB Congeners --
RM 8 East Total PCBs, Adjusted 1.E-04 1.E-04
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 7.E-06 7.E-06
RM 8 East Total PCB TEQ 7.E-05 7.E-05
RM 8 East Total TEQ 7.E-05 7.E-05
RM 8 East Pesticides
RM 8 East Aldrin 4.E-08 4.E-08
RM 8 East Dieldrin 2.E-07 2.E-07
RM 8 East Total DDT 2.E-07 2.E-07
RM 8 East Conventionals
RM 8 East Perchlorate NA NA
Exposure Point Total 9.E-04 2.E-04 3.E-06 9.E-09 9.E-04 2.E-04 7.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 SIL Metals
RM 8 SIL Arsenic 1.E-04 1.E-04
RM 8 SIL Lead --
RM 8 SIL Mercury 2.E-06 2.E-06 2.E-06
RM 8 SIL Thallium 6.E-04 6.E-04 6.E-04
RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 7.E-05 7.E-05
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene --
RM 8 SIL Benzo(a)pyrene --
RM 8 SIL Benzo(b)fluoranthene --
RM 8 SIL Benzo(k)fluoranthene --
RM 8 SIL Dibenzo(a,h)anthracene --
RM 8 SIL Indeno(1,2,3-cd)pyrene --
RM 8 SIL Naphthalene 1.E-08 1.E-08
RM 8 SIL Total Carcinogenic PAHs --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 4.E-06 4.E-06
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 2.E-04 2.E-04
RM 8 SIL Total PCB Congeners --
RM 8 SIL Total PCBs, Adjusted 6.E-04 6.E-04
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 8 SIL Total PCB TEQ 1.E-04 1.E-04
RM 8 SIL Total TEQ 2.E-04 2.E-04
RM 8 SIL Pesticides
RM 8 SIL Aldrin 2.E-07 2.E-07
RM 8 SIL Dieldrin 3.E-07 3.E-07
RM 8 SIL Total DDT 8.E-08 8.E-08
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA NA
Exposure Point Total 6.E-04 1.E-04 2.E-06 1.E-08 6.E-04 2.E-04 2.E-04
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 West Metals
RM 8.5 West Arsenic 2.E-04 2.E-04
RM 8.5 West Lead --
RM 8.5 West Mercury 4.E-06 4.E-06 4.E-06
RM 8.5 West Thallium 3.E-04 3.E-04 3.E-04
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 4.E-07 4.E-07
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene --
RM 8.5 West Benzo(a)pyrene --
RM 8.5 West Benzo(b)fluoranthene --
RM 8.5 West Benzo(k)fluoranthene --
RM 8.5 West Dibenzo(a,h)anthracene --
RM 8.5 West Indeno(1,2,3-cd)pyrene --
RM 8.5 West Naphthalene 1.E-08 1.E-08
RM 8.5 West Total Carcinogenic PAHs --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 8.E-04 8.E-04
RM 8.5 West Total PCB Congeners --
RM 8.5 West Total PCBs, Adjusted 3.E-03 3.E-03
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 8.5 West Total PCB TEQ 4.E-04 4.E-04
RM 8.5 West Total TEQ 4.E-04 4.E-04
RM 8.5 West Pesticides
RM 8.5 West Aldrin 4.E-06 4.E-06
RM 8.5 West Dieldrin 3.E-06 3.E-06
RM 8.5 West Total DDT 9.E-08 9.E-08
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA NA
Exposure Point Total 3.E-04 2.E-04 4.E-06 1.E-08 3.E-04 8.E-04 4.E-04
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 East Metals
RM 8.5 East Arsenic 1.E-04 1.E-04
RM 8.5 East Lead --
RM 8.5 East Mercury 3.E-06 3.E-06 3.E-06
RM 8.5 East Thallium 4.E-04 4.E-04 4.E-04
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 8.E-07 8.E-07
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene --
RM 8.5 East Benzo(a)pyrene --
RM 8.5 East Benzo(b)fluoranthene --
RM 8.5 East Benzo(k)fluoranthene --
RM 8.5 East Dibenzo(a,h)anthracene --
RM 8.5 East Indeno(1,2,3-cd)pyrene --
RM 8.5 East Naphthalene 1.E-08 1.E-08
RM 8.5 East Total Carcinogenic PAHs --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 3.E-05 3.E-05
RM 8.5 East Total PCB Congeners --
RM 8.5 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 5.E-06 5.E-06
RM 8.5 East Total PCB TEQ 5.E-06 5.E-06
RM 8.5 East Total TEQ 9.E-06 9.E-06
RM 8.5 East Pesticides
RM 8.5 East Aldrin 1.E-08 1.E-08
RM 8.5 East Dieldrin 3.E-08 3.E-08
RM 8.5 East Total DDT 2.E-08 2.E-08
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA NA
Exposure Point Total 4.E-04 1.E-04 3.E-06 1.E-08 4.E-04 3.E-05 9.E-06

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 34 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 West Metals
RM 9 West Arsenic 1.E-04 1.E-04
RM 9 West Lead --
RM 9 West Mercury 3.E-06 3.E-06 3.E-06
RM 9 West Thallium 6.E-04 6.E-04 6.E-04
RM 9 West Butyltins
RM 9 West Tributyltin ion 3.E-07 3.E-07
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene --
RM 9 West Benzo(a)pyrene --
RM 9 West Benzo(b)fluoranthene --
RM 9 West Benzo(k)fluoranthene --
RM 9 West Dibenzo(a,h)anthracene --
RM 9 West Indeno(1,2,3-cd)pyrene --
RM 9 West Naphthalene 9.E-09 9.E-09
RM 9 West Total Carcinogenic PAHs --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 3.E-04 3.E-04
RM 9 West Total PCB Congeners --
RM 9 West Total PCBs, Adjusted 5.E-04 5.E-04
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 9 West Total PCB TEQ 2.E-04 2.E-04
RM 9 West Total TEQ 2.E-04 2.E-04
RM 9 West Pesticides
RM 9 West Aldrin 7.E-08 7.E-08
RM 9 West Dieldrin 4.E-08 4.E-08
RM 9 West Total DDT 7.E-08 7.E-08
RM 9 West Conventionals
RM 9 West Perchlorate NA NA
Exposure Point Total 6.E-04 1.E-04 3.E-06 9.E-09 6.E-04 3.E-04 2.E-04
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 East Metals
RM 9 East Arsenic 9.E-05 9.E-05
RM 9 East Lead --
RM 9 East Mercury 1.E-06 1.E-06 1.E-06
RM 9 East Thallium NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene --
RM 9 East Benzo(a)pyrene --
RM 9 East Benzo(b)fluoranthene --
RM 9 East Benzo(k)fluoranthene --
RM 9 East Dibenzo(a,h)anthracene --
RM 9 East Indeno(1,2,3-cd)pyrene --
RM 9 East Naphthalene 1.E-09 1.E-09
RM 9 East Total Carcinogenic PAHs --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 3.E-05 3.E-05
RM 9 East Total PCB Congeners --
RM 9 East Total PCBs, Adjusted 3.E-05 3.E-05
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.E-06 2.E-06
RM 9 East Total PCB TEQ 7.E-06 7.E-06
RM 9 East Total TEQ 9.E-06 9.E-06
RM 9 East Pesticides
RM 9 East Aldrin ND ND
RM 9 East Dieldrin 2.E-08 2.E-08
RM 9 East Total DDT 2.E-08 2.E-08
RM 9 East Conventionals
RM 9 East Perchlorate NA NA
Exposure Point Total 9.E-05 1.E-06 1.E-09 2.E-07 3.E-05 9.E-06

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 36 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 West Metals
RM 9.5 West Arsenic 9.E-05 9.E-05
RM 9.5 West Lead --
RM 9.5 West Mercury 1.E-06 1.E-06 1.E-06
RM 9.5 West Thallium 1.E-05 1.E-05 1.E-05
RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 3.E-07 3.E-07
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene --
RM 9.5 West Benzo(a)pyrene --
RM 9.5 West Benzo(b)fluoranthene --
RM 9.5 West Benzo(k)fluoranthene --
RM 9.5 West Dibenzo(a,h)anthracene --
RM 9.5 West Indeno(1,2,3-cd)pyrene --
RM 9.5 West Naphthalene 2.E-08 2.E-08
RM 9.5 West Total Carcinogenic PAHs --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 1.E-04 1.E-04
RM 9.5 West Total PCB Congeners --
RM 9.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 6.E-05 6.E-05
RM 9.5 West Total PCB TEQ 4.E-05 4.E-05
RM 9.5 West Total TEQ 1.E-04 1.E-04
RM 9.5 West Pesticides
RM 9.5 West Aldrin 2.E-07 2.E-07
RM 9.5 West Dieldrin 1.E-07 1.E-07
RM 9.5 West Total DDT 5.E-08 5.E-08
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA NA
Exposure Point Total 1.E-05 9.E-05 1.E-06 2.E-08 1.E-05 1.E-04 1.E-04
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 East Metals
RM 9.5 East Arsenic 8.E-05 8.E-05
RM 9.5 East Lead --
RM 9.5 East Mercury 1.E-06 1.E-06 1.E-06
RM 9.5 East Thallium 8.E-06 8.E-06 8.E-06
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 8.E-08 8.E-08
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene --
RM 9.5 East Benzo(a)pyrene --
RM 9.5 East Benzo(b)fluoranthene --
RM 9.5 East Benzo(k)fluoranthene --
RM 9.5 East Dibenzo(a,h)anthracene --
RM 9.5 East Indeno(1,2,3-cd)pyrene --
RM 9.5 East Naphthalene 2.E-09 2.E-09
RM 9.5 East Total Carcinogenic PAHs --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 2.E-05 2.E-05
RM 9.5 East Total PCB Congeners --
RM 9.5 East Total PCBs, Adjusted 5.E-06 5.E-06
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 7.E-06 7.E-06
RM 9.5 East Total PCB TEQ 3.E-06 3.E-06
RM 9.5 East Total TEQ 1.E-05 1.E-05
RM 9.5 East Pesticides
RM 9.5 East Aldrin 3.E-08 3.E-08
RM 9.5 East Dieldrin 6.E-09 6.E-09
RM 9.5 East Total DDT 2.E-08 2.E-08
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA NA
Exposure Point Total 8.E-06 8.E-05 1.E-06 2.E-09 8.E-06 2.E-05 1.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 West Metals
RM 10 West Arsenic 3.E-04 3.E-04
RM 10 West Lead --
RM 10 West Mercury 2.E-06 2.E-06 2.E-06
RM 10 West Thallium 7.E-06 7.E-06 7.E-06
RM 10 West Butyltins
RM 10 West Tributyltin ion 8.E-08 8.E-08
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene --
RM 10 West Benzo(a)pyrene --
RM 10 West Benzo(b)fluoranthene --
RM 10 West Benzo(k)fluoranthene --
RM 10 West Dibenzo(a,h)anthracene --
RM 10 West Indeno(1,2,3-cd)pyrene --
RM 10 West Naphthalene 1.E-08 1.E-08
RM 10 West Total Carcinogenic PAHs --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 6.E-08 6.E-08
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 1.E-04 1.E-04
RM 10 West Total PCB Congeners --
RM 10 West Total PCBs, Adjusted 7.E-05 7.E-05
RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 10 West Total PCB TEQ 2.E-05 2.E-05
RM 10 West Total TEQ 6.E-05 6.E-05
RM 10 West Pesticides
RM 10 West Aldrin 5.E-08 5.E-08
RM 10 West Dieldrin ND ND
RM 10 West Total DDT 7.E-08 7.E-08
RM 10 West Conventionals
RM 10 West Perchlorate NA NA
Exposure Point Total 7.E-06 3.E-04 2.E-06 1.E-08 8.E-06 1.E-04 6.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 East Metals
RM 10 East Arsenic 8.E-05 8.E-05
RM 10 East Lead --
RM 10 East Mercury 1.E-06 1.E-06 1.E-06
RM 10 East Thallium NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene --
RM 10 East Benzo(a)pyrene --
RM 10 East Benzo(b)fluoranthene --
RM 10 East Benzo(k)fluoranthene --
RM 10 East Dibenzo(a,h)anthracene --
RM 10 East Indeno(1,2,3-cd)pyrene --
RM 10 East Naphthalene 7.E-09 7.E-09
RM 10 East Total Carcinogenic PAHs --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 6.E-08 6.E-08
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 2.E-05 2.E-05
RM 10 East Total PCB Congeners --
RM 10 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 10 East Total PCB TEQ 8.E-06 8.E-06
RM 10 East Total TEQ 1.E-05 1.E-05
RM 10 East Pesticides
RM 10 East Aldrin 1.E-08 1.E-08
RM 10 East Dieldrin 9.E-09 9.E-09
RM 10 East Total DDT 8.E-09 8.E-09
RM 10 East Conventionals
RM 10 East Perchlorate NA NA
Exposure Point Total 8.E-05 1.E-06 7.E-09 9.E-08 2.E-05 1.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 West Metals
RM 10.5 West Arsenic 1.E-04 1.E-04
RM 10.5 West Lead --
RM 10.5 West Mercury 1.E-06 1.E-06 1.E-06
RM 10.5 West Thallium NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene --
RM 10.5 West Benzo(a)pyrene --
RM 10.5 West Benzo(b)fluoranthene --
RM 10.5 West Benzo(k)fluoranthene --
RM 10.5 West Dibenzo(a,h)anthracene --
RM 10.5 West Indeno(1,2,3-cd)pyrene --
RM 10.5 West Naphthalene 1.E-08 1.E-08
RM 10.5 West Total Carcinogenic PAHs --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 7.E-08 7.E-08
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 2.E-05 2.E-05
RM 10.5 West Total PCB Congeners --
RM 10.5 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA NA
RM 10.5 West Total PCB TEQ 8.E-06 8.E-06
RM 10.5 West Total TEQ 8.E-06 8.E-06
RM 10.5 West Pesticides
RM 10.5 West Aldrin 7.E-08 7.E-08
RM 10.5 West Dieldrin ND ND
RM 10.5 West Total DDT 2.E-08 2.E-08
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA NA
Exposure Point Total 1.E-04 1.E-06 1.E-08 2.E-07 2.E-05 8.E-06
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 East Metals
RM 10.5 East Arsenic 8.E-05 8.E-05
RM 10.5 East Lead --
RM 10.5 East Mercury 1.E-06 1.E-06 1.E-06
RM 10.5 East Thallium NA NA NA
RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene --
RM 10.5 East Benzo(a)pyrene --
RM 10.5 East Benzo(b)fluoranthene --
RM 10.5 East Benzo(k)fluoranthene --
RM 10.5 East Dibenzo(a,h)anthracene --
RM 10.5 East Indeno(1,2,3-cd)pyrene --
RM 10.5 East Naphthalene 2.E-09 2.E-09
RM 10.5 East Total Carcinogenic PAHs --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 3.E-05 3.E-05
RM 10.5 East Total PCB Congeners --
RM 10.5 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA NA
RM 10.5 East Total PCB TEQ 4.E-06 4.E-06
RM 10.5 East Total TEQ 4.E-06 4.E-06
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ND
RM 10.5 East Dieldrin ND ND
RM 10.5 East Total DDT 4.E-08 4.E-08
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA NA
Exposure Point Total 8.E-05 1.E-06 2.E-09 6.E-08 3.E-05 4.E-06
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 West Metals
RM 11 West Arsenic 8.E-05 8.E-05
RM 11 West Lead --
RM 11 West Mercury 1.E-06 1.E-06 1.E-06
RM 11 West Thallium NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene --
RM 11 West Benzo(a)pyrene --
RM 11 West Benzo(b)fluoranthene --
RM 11 West Benzo(k)fluoranthene --
RM 11 West Dibenzo(a,h)anthracene --
RM 11 West Indeno(1,2,3-cd)pyrene --
RM 11 West Naphthalene 3.E-08 3.E-08
RM 11 West Total Carcinogenic PAHs --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 2.E-05 2.E-05
RM 11 West Total PCB Congeners NA
RM 11 West Total PCBs, Adjusted NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA NA
RM 11 West Total PCB TEQ NA NA
RM 11 West Total TEQ NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ND
RM 11 West Dieldrin 1.E-07 1.E-07
RM 11 West Total DDT 2.E-08 2.E-08
RM 11 West Conventionals
RM 11 West Perchlorate NA NA
Exposure Point Total 8.E-05 1.E-06 3.E-08 3.E-07 2.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 East Metals
RM 11 East Arsenic 7.E-05 7.E-05
RM 11 East Lead --
RM 11 East Mercury 1.E-06 1.E-06 1.E-06
RM 11 East Thallium 6.E-06 6.E-06 6.E-06
RM 11 East Butyltins
RM 11 East Tributyltin ion 1.E-07 1.E-07
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene --
RM 11 East Benzo(a)pyrene --
RM 11 East Benzo(b)fluoranthene --
RM 11 East Benzo(k)fluoranthene --
RM 11 East Dibenzo(a,h)anthracene --
RM 11 East Indeno(1,2,3-cd)pyrene --
RM 11 East Naphthalene 6.E-09 6.E-09
RM 11 East Total Carcinogenic PAHs --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 6.E-04 6.E-04
RM 11 East Total PCB Congeners --
RM 11 East Total PCBs, Adjusted 1.E-03 1.E-03
RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 11 East Total PCB TEQ 1.E-04 1.E-04
RM 11 East Total TEQ 2.E-04 2.E-04
RM 11 East Pesticides
RM 11 East Aldrin ND ND
RM 11 East Dieldrin ND ND
RM 11 East Total DDT 1.E-06 1.E-06
RM 11 East Conventionals
RM 11 East Perchlorate NA NA
Exposure Point Total 6.E-06 7.E-05 1.E-06 6.E-09 8.E-06 6.E-04 2.E-04
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11.5 West Metals
RM 11.5 West Arsenic 7.E-05 7.E-05
RM 11.5 West Lead --
RM 11.5 West Mercury 6.E-07 6.E-07 6.E-07
RM 11.5 West Thallium 6.E-06 6.E-06 6.E-06
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene --
RM 11.5 West Benzo(a)pyrene --
RM 11.5 West Benzo(b)fluoranthene --
RM 11.5 West Benzo(k)fluoranthene --
RM 11.5 West Dibenzo(a,h)anthracene --
RM 11.5 West Indeno(1,2,3-cd)pyrene --
RM 11.5 West Naphthalene 2.E-09 2.E-09
RM 11.5 West Total Carcinogenic PAHs --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 7.E-06 7.E-06
RM 11.5 West Total PCB Congeners --
RM 11.5 West Total PCBs, Adjusted 3.E-05 3.E-05
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.E-06 1.E-06
RM 11.5 West Total PCB TEQ 3.E-06 3.E-06
RM 11.5 West Total TEQ 5.E-06 5.E-06
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ND
RM 11.5 West Dieldrin 2.E-08 2.E-08
RM 11.5 West Total DDT 1.E-08 1.E-08
RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA NA
Exposure Point Total 6.E-06 7.E-05 6.E-07 2.E-09 6.E-06 8.E-06 5.E-06
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 West Metals
RM 12 West Arsenic 8.E-05 8.E-05
RM 12 West Lead --
RM 12 West Mercury 6.E-06 6.E-06 6.E-06
RM 12 West Thallium 8.E-06 8.E-06 8.E-06
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene --
RM 12 West Benzo(a)pyrene --
RM 12 West Benzo(b)fluoranthene --
RM 12 West Benzo(k)fluoranthene --
RM 12 West Dibenzo(a,h)anthracene --
RM 12 West Indeno(1,2,3-cd)pyrene --
RM 12 West Naphthalene 2.E-08 2.E-08
RM 12 West Total Carcinogenic PAHs --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 4.E-05 4.E-05
RM 12 West Total PCB Congeners --
RM 12 West Total PCBs, Adjusted 4.E-06 4.E-06
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.E-06 1.E-06
RM 12 West Total PCB TEQ 5.E-06 5.E-06
RM 12 West Total TEQ 6.E-06 6.E-06
RM 12 West Pesticides
RM 12 West Aldrin 1.E-07 1.E-07
RM 12 West Dieldrin ND ND
RM 12 West Total DDT 9.E-08 9.E-08
RM 12 West Conventionals
RM 12 West Perchlorate NA NA
Exposure Point Total 8.E-06 8.E-05 6.E-06 2.E-08 8.E-06 5.E-05 6.E-06
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 East Metals
RM 12 East Arsenic 6.E-05 6.E-05
RM 12 East Lead --
RM 12 East Mercury 9.E-07 9.E-07 9.E-07
RM 12 East Thallium 7.E-06 7.E-06 7.E-06
RM 12 East Butyltins
RM 12 East Tributyltin ion 1.E-07 1.E-07
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene --
RM 12 East Benzo(a)pyrene --
RM 12 East Benzo(b)fluoranthene --
RM 12 East Benzo(k)fluoranthene --
RM 12 East Dibenzo(a,h)anthracene --
RM 12 East Indeno(1,2,3-cd)pyrene --
RM 12 East Naphthalene 1.E-08 1.E-08
RM 12 East Total Carcinogenic PAHs --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 5.E-06 5.E-06
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 9.E-05 9.E-05
RM 12 East Total PCB Congeners --
RM 12 East Total PCBs, Adjusted 4.E-04 4.E-04
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 12 East Total PCB TEQ 4.E-05 4.E-05
RM 12 East Total TEQ 6.E-05 6.E-05
RM 12 East Pesticides
RM 12 East Aldrin ND ND
RM 12 East Dieldrin ND ND
RM 12 East Total DDT 1.E-07 1.E-07
RM 12 East Conventionals
RM 12 East Perchlorate NA NA
Exposure Point Total 7.E-06 6.E-05 9.E-07 1.E-08 1.E-05 9.E-05 6.E-05
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Widec Metals
Study Area Wided Arsenic 1.E-04 1.E-04
Study Area Wided Lead --
Study Area Wided Mercury 4.E-06 4.E-06 4.E-06
Study Area Wided Thallium 7.E-04 7.E-04 7.E-04
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 2.E-05 2.E-05
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene --
Study Area Wided Benzo(a)pyrene --
Study Area Wided Benzo(b)fluoranthene --
Study Area Wided Benzo(k)fluoranthene --
Study Area Wided Dibenzo(a,h)anthracene --
Study Area Wided Indeno(1,2,3-cd)pyrene --
Study Area Wided Naphthalene 3.E-07 3.E-07
Study Area Wided Total Carcinogenic PAHs --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 1.E-04 1.E-04
Study Area Wided Total PCB Congeners --
Study Area Wided Total PCBs, Adjusted 3.E-04 3.E-04
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 8.E-04 8.E-04
Study Area Wided Total PCB TEQ 7.E-05 7.E-05
Study Area Wided Total TEQ 8.E-04 8.E-04
Study Area Wided Pesticides
Study Area Wided Aldrin 8.E-07 8.E-07
Study Area Wided Dieldrin 4.E-07 4.E-07
Study Area Wided Total DDT 2.E-06 2.E-06
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TABLE 5-45.
Calculation of Endpoint-Specific Hazard Indices - Low-Frequency Fisher, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Low frequency Fisher Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Wided Conventionals
Study Area Wided Perchlorate 4.E-04 4.E-04
Exposure Point Total 7.E-04 1.E-04 4.E-06 3.E-07 7.E-04 1.E-04 8.E-04 4.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB Aroclor data.
c Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable.
HI = Hazard Index.
HQ = Hazard Quotient.
MC = Multnomah Channel.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAH = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
SIL = Swan Island Lagoon
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

RM 1 West Metals
RM 1 West Arsenic 5.3E+00 mg/kg 1.5E+00 1.5E+00 6.0E-08 1.8E-08 9.E-08 3.E-08 1.E-07 3.0E-04 3.0E-04 1.7E-07 5.2E-08 6.E-04 2.E-04 7.E-04
RM 1 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 5.7E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 1 West Mercury 7.5E-02 mg/kg -- -- 0.0E+00 2.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.4E-10 0.E+00 2.E-06 2.E-06
RM 1 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 4.6E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-09 0.E+00 2.E-05 2.E-05
RM 1 West Butyltins
RM 1 West Tributyltin ion 8.4E-01 ug/kg -- -- 3.2E-11 2.9E-12 -- -- -- 3.0E-04 3.0E-04 9.0E-11 8.2E-12 3.E-07 3.E-08 3.E-07
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 7.4E-09 5.2E-10 5.E-09 4.E-10 6.E-09 -- -- 2.1E-08 1.5E-09 -- -- --
RM 1 West Benzo(a)pyrene 2.4E+02 ug/kg 7.3E+00 7.3E+00 1.2E-08 8.4E-10 9.E-08 6.E-09 9.E-08 -- -- 3.3E-08 2.3E-09 -- -- --
RM 1 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 1.1E-08 8.0E-10 8.E-09 6.E-10 9.E-09 -- -- 3.2E-08 2.3E-09 -- -- --
RM 1 West Benzo(k)fluoranthene 7.7E+01 ug/kg 7.3E-02 7.3E-02 3.8E-09 2.7E-10 3.E-10 2.E-11 3.E-10 -- -- 1.1E-08 7.5E-10 -- -- --
RM 1 West Dibenzo(a,h)anthracene 2.4E+01 ug/kg 7.3E+00 7.3E+00 1.2E-09 8.6E-11 9.E-09 6.E-10 9.E-09 -- -- 3.4E-09 2.4E-10 -- -- --
RM 1 West Indeno(1,2,3-cd)pyrene 2.0E+02 ug/kg 7.3E-01 7.3E-01 9.9E-09 7.0E-10 7.E-09 5.E-10 8.E-09 -- -- 2.8E-08 2.0E-09 -- -- --
RM 1 West Naphthalene 2.9E+01 ug/kg -- -- 1.4E-09 1.0E-10 -- -- -- 2.0E-02 2.0E-02 4.0E-09 2.8E-10 2.E-07 1.E-08 2.E-07
RM 1 West Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 1.E-07 8.E-09 1.E-07 -- -- -- -- -- -- --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 4.4E+01 ug/kg 1.4E-02 1.4E-02 1.7E-09 1.5E-10 2.E-11 2.E-12 3.E-11 2.0E-02 2.0E-02 4.7E-09 4.3E-10 2.E-07 2.E-08 3.E-07
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 9.1E-10 5.9E-11 2.E-09 1.E-10 2.E-09 2.0E-05 2.0E-05 2.5E-09 1.7E-10 1.E-04 8.E-06 1.E-04
RM 1 West Total PCB Congeners 7.1E+03 pg/g NA NA 3.8E-10 2.5E-11 NA NA -- NA NA 1.1E-09 6.9E-11 NA NA --
RM 1 West Total PCBs, Adjusted 6.6E+03 pg/g 2.0E+00 2.0E+00 3.5E-10 2.3E-11 7.E-10 5.E-11 8.E-10 2.0E-05 2.0E-05 9.9E-10 6.5E-11 5.E-05 3.E-06 5.E-05
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 3.4E-14 1.0E-14 4.E-09 1.E-09 6.E-09 1.0E-09 1.0E-09 9.5E-14 2.9E-14 1.E-04 3.E-05 1.E-04
RM 1 West Total PCB TEQ 2.7E+00 pg/g 1.3E+05 1.3E+05 1.4E-13 9.3E-15 2.E-08 1.E-09 2.E-08 1.0E-09 1.0E-09 4.0E-13 2.6E-14 4.E-04 3.E-05 4.E-04
RM 1 West Total TEQ -- pg/g -- -- -- -- 2.E-08 3.E-09 3.E-08 -- -- -- -- 5.E-04 6.E-05 5.E-04
RM 1 West Pesticides
RM 1 West Aldrin 3.7E-01 ug/kg 1.7E+01 1.7E+01 1.4E-11 1.3E-12 2.E-10 2.E-11 3.E-10 3.0E-05 3.0E-05 3.9E-11 3.6E-12 1.E-06 1.E-07 1.E-06
RM 1 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 West Total DDT 4.6E+00 ug/kg 3.4E-01 3.4E-01 5.2E-11 1.6E-11 2.E-11 5.E-12 2.E-11 5.0E-04 5.0E-04 1.5E-10 4.5E-11 3.E-07 9.E-08 4.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totalc 3.E-07
RM 1 East Metals
RM 1 East Arsenic 5.7E+00 mg/kg 1.5E+00 1.5E+00 6.5E-08 2.0E-08 1.E-07 3.E-08 1.E-07 3.0E-04 3.0E-04 1.8E-07 5.6E-08 6.E-04 2.E-04 8.E-04
RM 1 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 7.1E-08 NL NL -- NL NL 0.0E+00 2.0E-07 NL NL --
RM 1 East Mercury 7.1E+00 mg/kg -- -- 0.0E+00 2.5E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.0E-08 0.E+00 2.E-04 2.E-04
RM 1 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.2E+00 ug/kg -- -- 4.6E-11 4.2E-12 -- -- -- 3.0E-04 3.0E-04 1.3E-10 1.2E-11 4.E-07 4.E-08 5.E-07

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene 5.3E+01 ug/kg 7.3E-01 7.3E-01 2.6E-09 1.8E-10 2.E-09 1.E-10 2.E-09 -- -- 7.3E-09 5.2E-10 -- -- --
RM 1 East Benzo(a)pyrene 8.1E+01 ug/kg 7.3E+00 7.3E+00 4.0E-09 2.8E-10 3.E-08 2.E-09 3.E-08 -- -- 1.1E-08 7.9E-10 -- -- --
RM 1 East Benzo(b)fluoranthene 6.9E+01 ug/kg 7.3E-01 7.3E-01 3.4E-09 2.4E-10 2.E-09 2.E-10 3.E-09 -- -- 9.6E-09 6.8E-10 -- -- --
RM 1 East Benzo(k)fluoranthene 4.8E+01 ug/kg 7.3E-02 7.3E-02 2.4E-09 1.7E-10 2.E-10 1.E-11 2.E-10 -- -- 6.6E-09 4.7E-10 -- -- --
RM 1 East Dibenzo(a,h)anthracene 9.1E+00 ug/kg 7.3E+00 7.3E+00 4.5E-10 3.2E-11 3.E-09 2.E-10 4.E-09 -- -- 1.3E-09 8.9E-11 -- -- --
RM 1 East Indeno(1,2,3-cd)pyrene 5.6E+01 ug/kg 7.3E-01 7.3E-01 2.8E-09 2.0E-10 2.E-09 1.E-10 2.E-09 -- -- 7.8E-09 5.5E-10 -- -- --
RM 1 East Naphthalene 2.3E+01 ug/kg -- -- 1.1E-09 8.0E-11 -- -- -- 2.0E-02 2.0E-02 3.2E-09 2.3E-10 2.E-07 1.E-08 2.E-07
RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 3.E-09 4.E-08 -- -- -- -- -- -- --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 2.7E-09 2.5E-10 4.E-11 3.E-12 4.E-11 2.0E-02 2.0E-02 7.6E-09 6.9E-10 4.E-07 3.E-08 4.E-07
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 5.1E+02 ug/kg 2.0E+00 2.0E+00 2.7E-08 1.8E-09 5.E-08 4.E-09 6.E-08 2.0E-05 2.0E-05 7.6E-08 5.0E-09 4.E-03 2.E-04 4.E-03
RM 1 East Total PCB Congeners 3.7E+03 pg/g NA NA 2.0E-10 1.3E-11 NA NA -- NA NA 5.5E-10 3.6E-11 NA NA --
RM 1 East Total PCBs, Adjusted 3.5E+03 pg/g 2.0E+00 2.0E+00 1.9E-10 1.2E-11 4.E-10 2.E-11 4.E-10 2.0E-05 2.0E-05 5.2E-10 3.4E-11 3.E-05 2.E-06 3.E-05
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 7.5E-01 pg/g 1.3E+05 1.3E+05 8.5E-15 2.6E-15 1.E-09 3.E-10 1.E-09 1.0E-09 1.0E-09 2.4E-14 7.3E-15 2.E-05 7.E-06 3.E-05
RM 1 East Total PCB TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 1.4E-14 9.5E-16 2.E-09 1.E-10 2.E-09 1.0E-09 1.0E-09 4.0E-14 2.7E-15 4.E-05 3.E-06 4.E-05
RM 1 East Total TEQ -- pg/g -- -- -- -- 3.E-09 5.E-10 3.E-09 -- -- -- -- 6.E-05 1.E-05 7.E-05
RM 1 East Pesticides
RM 1 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 East Total DDT 4.0E+00 ug/kg 3.4E-01 3.4E-01 4.5E-11 1.4E-11 2.E-11 5.E-12 2.E-11 5.0E-04 5.0E-04 1.3E-10 3.9E-11 3.E-07 8.E-08 3.E-07
RM 1 East Conventionals
RM 1 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 1.5 West Metals
RM 1.5 West Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 5.0E-08 1.5E-08 8.E-08 2.E-08 1.E-07 3.0E-04 3.0E-04 1.4E-07 4.3E-08 5.E-04 1.E-04 6.E-04
RM 1.5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 5.2E-08 NL NL -- NL NL 0.0E+00 1.5E-07 NL NL --
RM 1.5 West Mercury 6.8E-02 mg/kg -- -- 0.0E+00 2.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.7E-10 0.E+00 2.E-06 2.E-06
RM 1.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene 3.3E+01 ug/kg 7.3E-01 7.3E-01 1.6E-09 1.2E-10 1.E-09 8.E-11 1.E-09 -- -- 4.6E-09 3.2E-10 -- -- --
RM 1.5 West Benzo(a)pyrene 4.8E+01 ug/kg 7.3E+00 7.3E+00 2.4E-09 1.7E-10 2.E-08 1.E-09 2.E-08 -- -- 6.6E-09 4.7E-10 -- -- --
RM 1.5 West Benzo(b)fluoranthene 4.1E+01 ug/kg 7.3E-01 7.3E-01 2.0E-09 1.4E-10 1.E-09 1.E-10 2.E-09 -- -- 5.7E-09 4.0E-10 -- -- --
RM 1.5 West Benzo(k)fluoranthene 3.4E+01 ug/kg 7.3E-02 7.3E-02 1.7E-09 1.2E-10 1.E-10 9.E-12 1.E-10 -- -- 4.7E-09 3.3E-10 -- -- --
RM 1.5 West Dibenzo(a,h)anthracene 5.9E+00 ug/kg 7.3E+00 7.3E+00 2.9E-10 2.1E-11 2.E-09 2.E-10 2.E-09 -- -- 8.2E-10 5.8E-11 -- -- --
RM 1.5 West Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 7.3E-01 1.8E-09 1.3E-10 1.E-09 9.E-11 1.E-09 -- -- 5.1E-09 3.6E-10 -- -- --
RM 1.5 West Naphthalene 9.6E+00 ug/kg -- -- 4.7E-10 3.4E-11 -- -- -- 2.0E-02 2.0E-02 1.3E-09 9.4E-11 7.E-08 5.E-09 7.E-08
RM 1.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 2.E-09 3.E-08 -- -- -- -- -- -- --
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 1.4E-02 ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 2.2E+01 ug/kg 2.0E+00 2.0E+00 1.2E-09 7.6E-11 2.E-09 2.E-10 2.E-09 2.0E-05 2.0E-05 3.2E-09 2.1E-10 2.E-04 1.E-05 2.E-04
RM 1.5 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 1.5 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 9.4E-02 pg/g 1.3E+05 1.3E+05 1.1E-15 3.3E-16 1.E-10 4.E-11 2.E-10 1.0E-09 1.0E-09 3.0E-15 9.2E-16 3.E-06 9.E-07 4.E-06
RM 1.5 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 1.5 West Total TEQ -- pg/g -- -- -- -- 1.E-10 4.E-11 2.E-10 -- -- -- -- 3.E-06 9.E-07 4.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1.5 West Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 1.2E-11 3.8E-12 4.E-12 1.E-12 6.E-12 5.0E-04 5.0E-04 3.5E-11 1.1E-11 7.E-08 2.E-08 9.E-08
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 1.5 East Metals
RM 1.5 East Arsenic 5.4E+00 mg/kg 1.5E+00 1.5E+00 6.2E-08 1.9E-08 9.E-08 3.E-08 1.E-07 3.0E-04 3.0E-04 1.7E-07 5.3E-08 6.E-04 2.E-04 8.E-04
RM 1.5 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 4.7E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 1.5 East Mercury 1.3E-01 mg/kg -- -- 0.0E+00 4.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-09 0.E+00 4.E-06 4.E-06
RM 1.5 East Thallium 8.9E-02 mg/kg -- -- 0.0E+00 3.1E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.7E-10 0.E+00 1.E-05 1.E-05
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.7E-01 ug/kg -- -- 1.4E-11 1.3E-12 -- -- -- 3.0E-04 3.0E-04 3.9E-11 3.6E-12 1.E-07 1.E-08 1.E-07
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene 9.4E+02 ug/kg 7.3E-01 7.3E-01 4.7E-08 3.3E-09 3.E-08 2.E-09 4.E-08 -- -- 1.3E-07 9.2E-09 -- -- --
RM 1.5 East Benzo(a)pyrene 1.4E+03 ug/kg 7.3E+00 7.3E+00 6.9E-08 4.9E-09 5.E-07 4.E-08 5.E-07 -- -- 1.9E-07 1.4E-08 -- -- --
RM 1.5 East Benzo(b)fluoranthene 8.2E+02 ug/kg 7.3E-01 7.3E-01 4.1E-08 2.9E-09 3.E-08 2.E-09 3.E-08 -- -- 1.1E-07 8.0E-09 -- -- --
RM 1.5 East Benzo(k)fluoranthene 8.2E+02 ug/kg 7.3E-02 7.3E-02 4.1E-08 2.9E-09 3.E-09 2.E-10 3.E-09 -- -- 1.1E-07 8.0E-09 -- -- --
RM 1.5 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 6.9E-09 4.9E-10 5.E-08 4.E-09 5.E-08 -- -- 1.9E-08 1.4E-09 -- -- --
RM 1.5 East Indeno(1,2,3-cd)pyrene 1.0E+03 ug/kg 7.3E-01 7.3E-01 4.9E-08 3.5E-09 4.E-08 3.E-09 4.E-08 -- -- 1.4E-07 9.8E-09 -- -- --
RM 1.5 East Naphthalene 3.7E+02 ug/kg -- -- 1.8E-08 1.3E-09 -- -- -- 2.0E-02 2.0E-02 5.1E-08 3.6E-09 3.E-06 2.E-07 3.E-06
RM 1.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-07 5.E-08 7.E-07 -- -- -- -- -- -- --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 1.7E+02 ug/kg 1.4E-02 1.4E-02 6.5E-09 5.9E-10 9.E-11 8.E-12 1.E-10 2.0E-02 2.0E-02 1.8E-08 1.7E-09 9.E-07 8.E-08 1.E-06
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 4.1E+01 ug/kg 2.0E+00 2.0E+00 2.2E-09 1.4E-10 4.E-09 3.E-10 5.E-09 2.0E-05 2.0E-05 6.0E-09 4.0E-10 3.E-04 2.E-05 3.E-04
RM 1.5 East Total PCB Congeners 3.5E+03 pg/g NA NA 1.8E-10 1.2E-11 NA NA -- NA NA 5.2E-10 3.4E-11 NA NA --
RM 1.5 East Total PCBs, Adjusted 3.2E+03 pg/g 2.0E+00 2.0E+00 1.7E-10 1.1E-11 3.E-10 2.E-11 4.E-10 2.0E-05 2.0E-05 4.8E-10 3.2E-11 2.E-05 2.E-06 3.E-05
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 2.1E-14 6.3E-15 3.E-09 8.E-10 4.E-09 1.0E-09 1.0E-09 5.8E-14 1.8E-14 6.E-05 2.E-05 8.E-05
RM 1.5 East Total PCB TEQ 1.1E-01 pg/g 1.3E+05 1.3E+05 5.6E-15 3.7E-16 7.E-10 5.E-11 8.E-10 1.0E-09 1.0E-09 1.6E-14 1.0E-15 2.E-05 1.E-06 2.E-05
RM 1.5 East Total TEQ -- pg/g -- -- -- -- 3.E-09 9.E-10 4.E-09 -- -- -- -- 7.E-05 2.E-05 9.E-05
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 East Dieldrin 6.9E-02 ug/kg 1.6E+01 1.6E+01 2.6E-12 2.4E-13 4.E-11 4.E-12 5.E-11 5.0E-05 5.0E-05 7.4E-12 6.8E-13 1.E-07 1.E-08 2.E-07
RM 1.5 East Total DDT 2.2E+01 ug/kg 3.4E-01 3.4E-01 2.5E-10 7.6E-11 8.E-11 3.E-11 1.E-10 5.0E-04 5.0E-04 7.0E-10 2.1E-10 1.E-06 4.E-07 2.E-06
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-07
RM 2 West Metals
RM 2 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 4.4E-08 1.3E-08 7.E-08 2.E-08 9.E-08 3.0E-04 3.0E-04 1.2E-07 3.8E-08 4.E-04 1.E-04 5.E-04
RM 2 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 4.8E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 2 West Mercury 7.8E-02 mg/kg -- -- 0.0E+00 2.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.6E-10 0.E+00 3.E-06 3.E-06
RM 2 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 4.6E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-09 0.E+00 2.E-05 2.E-05
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.1E+00 ug/kg -- -- 8.0E-11 7.3E-12 -- -- -- 3.0E-04 3.0E-04 2.2E-10 2.1E-11 7.E-07 7.E-08 8.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene 5.5E+01 ug/kg 7.3E-01 7.3E-01 2.7E-09 1.9E-10 2.E-09 1.E-10 2.E-09 -- -- 7.6E-09 5.3E-10 -- -- --
RM 2 West Benzo(a)pyrene 9.8E+01 ug/kg 7.3E+00 7.3E+00 4.9E-09 3.4E-10 4.E-08 3.E-09 4.E-08 -- -- 1.4E-08 9.6E-10 -- -- --
RM 2 West Benzo(b)fluoranthene 9.8E+01 ug/kg 7.3E-01 7.3E-01 4.8E-09 3.4E-10 4.E-09 2.E-10 4.E-09 -- -- 1.4E-08 9.6E-10 -- -- --
RM 2 West Benzo(k)fluoranthene 3.2E+01 ug/kg 7.3E-02 7.3E-02 1.6E-09 1.1E-10 1.E-10 8.E-12 1.E-10 -- -- 4.4E-09 3.1E-10 -- -- --
RM 2 West Dibenzo(a,h)anthracene 1.0E+01 ug/kg 7.3E+00 7.3E+00 5.1E-10 3.6E-11 4.E-09 3.E-10 4.E-09 -- -- 1.4E-09 1.0E-10 -- -- --
RM 2 West Indeno(1,2,3-cd)pyrene 8.1E+01 ug/kg 7.3E-01 7.3E-01 4.0E-09 2.8E-10 3.E-09 2.E-10 3.E-09 -- -- 1.1E-08 7.9E-10 -- -- --
RM 2 West Naphthalene 1.0E+01 ug/kg -- -- 4.9E-10 3.5E-11 -- -- -- 2.0E-02 2.0E-02 1.4E-09 9.8E-11 7.E-08 5.E-09 7.E-08
RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 3.E-09 5.E-08 -- -- -- -- -- -- --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 4.8E+01 ug/kg 1.4E-02 1.4E-02 1.8E-09 1.7E-10 3.E-11 2.E-12 3.E-11 2.0E-02 2.0E-02 5.1E-09 4.7E-10 3.E-07 2.E-08 3.E-07
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.8E+01 ug/kg 2.0E+00 2.0E+00 9.7E-10 6.4E-11 2.E-09 1.E-10 2.E-09 2.0E-05 2.0E-05 2.7E-09 1.8E-10 1.E-04 9.E-06 1.E-04
RM 2 West Total PCB Congeners 1.2E+04 pg/g NA NA 6.4E-10 4.2E-11 NA NA -- NA NA 1.8E-09 1.2E-10 NA NA --
RM 2 West Total PCBs, Adjusted 1.1E+04 pg/g 2.0E+00 2.0E+00 6.0E-10 3.9E-11 1.E-09 8.E-11 1.E-09 2.0E-05 2.0E-05 1.7E-09 1.1E-10 8.E-05 6.E-06 9.E-05
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 2.2E+00 pg/g 1.3E+05 1.3E+05 2.5E-14 7.6E-15 3.E-09 1.E-09 4.E-09 1.0E-09 1.0E-09 7.0E-14 2.1E-14 7.E-05 2.E-05 9.E-05
RM 2 West Total PCB TEQ 3.5E-01 pg/g 1.3E+05 1.3E+05 1.9E-14 1.2E-15 2.E-09 2.E-10 3.E-09 1.0E-09 1.0E-09 5.3E-14 3.5E-15 5.E-05 3.E-06 6.E-05
RM 2 West Total TEQ -- pg/g -- -- -- -- 6.E-09 1.E-09 7.E-09 -- -- -- -- 1.E-04 2.E-05 1.E-04
RM 2 West Pesticides
RM 2 West Aldrin 3.6E-01 ug/kg 1.7E+01 1.7E+01 1.4E-11 1.3E-12 2.E-10 2.E-11 3.E-10 3.0E-05 3.0E-05 3.8E-11 3.5E-12 1.E-06 1.E-07 1.E-06
RM 2 West Dieldrin 2.7E-01 ug/kg 1.6E+01 1.6E+01 1.0E-11 9.4E-13 2.E-10 2.E-11 2.E-10 5.0E-05 5.0E-05 2.9E-11 2.6E-12 6.E-07 5.E-08 6.E-07
RM 2 West Total DDT 3.2E+00 ug/kg 3.4E-01 3.4E-01 3.6E-11 1.1E-11 1.E-11 4.E-12 2.E-11 5.0E-04 5.0E-04 1.0E-10 3.1E-11 2.E-07 6.E-08 3.E-07
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2 West Conventionals
RM 2 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 2 East Metals
RM 2 East Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 4.9E-08 1.5E-08 7.E-08 2.E-08 1.E-07 3.0E-04 3.0E-04 1.4E-07 4.2E-08 5.E-04 1.E-04 6.E-04
RM 2 East Lead 4.3E+01 mg/kg NL NL 0.0E+00 1.5E-07 NL NL -- NL NL 0.0E+00 4.2E-07 NL NL --
RM 2 East Mercury 9.1E-02 mg/kg -- -- 0.0E+00 3.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.9E-10 0.E+00 3.E-06 3.E-06
RM 2 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 3.7E+00 ug/kg -- -- 1.4E-10 1.3E-11 -- -- -- 3.0E-04 3.0E-04 3.9E-10 3.6E-11 1.E-06 1.E-07 1.E-06
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene 9.7E+01 ug/kg 7.3E-01 7.3E-01 4.8E-09 3.4E-10 4.E-09 2.E-10 4.E-09 -- -- 1.3E-08 9.5E-10 -- -- --
RM 2 East Benzo(a)pyrene 1.2E+02 ug/kg 7.3E+00 7.3E+00 5.9E-09 4.2E-10 4.E-08 3.E-09 5.E-08 -- -- 1.7E-08 1.2E-09 -- -- --
RM 2 East Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 6.5E-09 4.6E-10 5.E-09 3.E-10 5.E-09 -- -- 1.8E-08 1.3E-09 -- -- --
RM 2 East Benzo(k)fluoranthene 7.7E+01 ug/kg 7.3E-02 7.3E-02 3.8E-09 2.7E-10 3.E-10 2.E-11 3.E-10 -- -- 1.1E-08 7.6E-10 -- -- --
RM 2 East Dibenzo(a,h)anthracene 2.4E+01 ug/kg 7.3E+00 7.3E+00 1.2E-09 8.2E-11 8.E-09 6.E-10 9.E-09 -- -- 3.3E-09 2.3E-10 -- -- --
RM 2 East Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 5.2E-09 3.7E-10 4.E-09 3.E-10 4.E-09 -- -- 1.5E-08 1.0E-09 -- -- --
RM 2 East Naphthalene 2.1E+01 ug/kg -- -- 1.0E-09 7.3E-11 -- -- -- 2.0E-02 2.0E-02 2.9E-09 2.1E-10 1.E-07 1.E-08 2.E-07
RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-08 5.E-09 7.E-08 -- -- -- -- -- -- --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 4.6E-09 4.2E-10 6.E-11 6.E-12 7.E-11 2.0E-02 2.0E-02 1.3E-08 1.2E-09 6.E-07 6.E-08 7.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 9.1E+02 ug/kg 2.0E+00 2.0E+00 4.9E-08 3.2E-09 1.E-07 6.E-09 1.E-07 2.0E-05 2.0E-05 1.4E-07 8.9E-09 7.E-03 4.E-04 7.E-03
RM 2 East Total PCB Congeners 3.4E+06 pg/g NA NA 1.8E-07 1.2E-08 NA NA -- NA NA 5.0E-07 3.3E-08 NA NA --
RM 2 East Total PCBs, Adjusted 3.2E+06 pg/g 2.0E+00 2.0E+00 1.7E-07 1.1E-08 3.E-07 2.E-08 4.E-07 2.0E-05 2.0E-05 4.8E-07 3.1E-08 2.E-02 2.E-03 3.E-02
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 4.0E+00 pg/g 1.3E+05 1.3E+05 4.6E-14 1.4E-14 6.E-09 2.E-09 8.E-09 1.0E-09 1.0E-09 1.3E-13 3.9E-14 1.E-04 4.E-05 2.E-04
RM 2 East Total PCB TEQ 4.5E+01 pg/g 1.3E+05 1.3E+05 2.4E-12 1.6E-13 3.E-07 2.E-08 3.E-07 1.0E-09 1.0E-09 6.7E-12 4.4E-13 7.E-03 4.E-04 7.E-03
RM 2 East Total TEQ -- pg/g -- -- -- -- 3.E-07 2.E-08 3.E-07 -- -- -- -- 7.E-03 5.E-04 7.E-03
RM 2 East Pesticides
RM 2 East Aldrin 7.0E-01 ug/kg 1.7E+01 1.7E+01 2.6E-11 2.4E-12 4.E-10 4.E-11 5.E-10 3.0E-05 3.0E-05 7.4E-11 6.8E-12 2.E-06 2.E-07 3.E-06
RM 2 East Dieldrin 1.2E+00 ug/kg 1.6E+01 1.6E+01 4.7E-11 4.4E-12 8.E-10 7.E-11 8.E-10 5.0E-05 5.0E-05 1.3E-10 1.2E-11 3.E-06 2.E-07 3.E-06
RM 2 East Total DDT 4.2E+00 ug/kg 3.4E-01 3.4E-01 4.8E-11 1.5E-11 2.E-11 5.E-12 2.E-11 5.0E-04 5.0E-04 1.3E-10 4.1E-11 3.E-07 8.E-08 4.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-07
RM 2.5 West Metals
RM 2.5 West Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 5.4E-08 1.6E-08 8.E-08 2.E-08 1.E-07 3.0E-04 3.0E-04 1.5E-07 4.6E-08 5.E-04 2.E-04 7.E-04
RM 2.5 West Lead 1.7E+01 mg/kg NL NL 0.0E+00 6.1E-08 NL NL -- NL NL 0.0E+00 1.7E-07 NL NL --
RM 2.5 West Mercury 9.1E-02 mg/kg -- -- 0.0E+00 3.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.9E-10 0.E+00 3.E-06 3.E-06
RM 2.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.3E+00 ug/kg -- -- 8.8E-11 8.0E-12 -- -- -- 3.0E-04 3.0E-04 2.5E-10 2.3E-11 8.E-07 8.E-08 9.E-07
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 1.1E-09 1.E-08 8.E-10 1.E-08 -- -- 4.2E-08 3.0E-09 -- -- --
RM 2.5 West Benzo(a)pyrene 5.5E+02 ug/kg 7.3E+00 7.3E+00 2.7E-08 1.9E-09 2.E-07 1.E-08 2.E-07 -- -- 7.6E-08 5.3E-09 -- -- --
RM 2.5 West Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.4E-09 1.E-08 1.E-09 2.E-08 -- -- 5.5E-08 3.9E-09 -- -- --
RM 2.5 West Benzo(k)fluoranthene 2.5E+02 ug/kg 7.3E-02 7.3E-02 1.3E-08 8.9E-10 9.E-10 6.E-11 1.E-09 -- -- 3.5E-08 2.5E-09 -- -- --
RM 2.5 West Dibenzo(a,h)anthracene 6.4E+01 ug/kg 7.3E+00 7.3E+00 3.2E-09 2.2E-10 2.E-08 2.E-09 2.E-08 -- -- 8.8E-09 6.2E-10 -- -- --
RM 2.5 West Indeno(1,2,3-cd)pyrene 4.7E+02 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.6E-09 2.E-08 1.E-09 2.E-08 -- -- 6.5E-08 4.6E-09 -- -- --
RM 2.5 West Naphthalene 7.6E+01 ug/kg -- -- 3.8E-09 2.7E-10 -- -- -- 2.0E-02 2.0E-02 1.1E-08 7.4E-10 5.E-07 4.E-08 6.E-07
RM 2.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-08 3.E-07 -- -- -- -- -- -- --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 4.3E+01 ug/kg 1.4E-02 1.4E-02 1.6E-09 1.5E-10 2.E-11 2.E-12 3.E-11 2.0E-02 2.0E-02 4.6E-09 4.2E-10 2.E-07 2.E-08 3.E-07
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.0E+00 1.1E-09 7.5E-11 2.E-09 1.E-10 2.E-09 2.0E-05 2.0E-05 3.2E-09 2.1E-10 2.E-04 1.E-05 2.E-04
RM 2.5 West Total PCB Congeners 7.3E+03 pg/g NA NA 3.9E-10 2.5E-11 NA NA -- NA NA 1.1E-09 7.1E-11 NA NA --
RM 2.5 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 3.7E-10 2.4E-11 7.E-10 5.E-11 8.E-10 2.0E-05 2.0E-05 1.0E-09 6.7E-11 5.E-05 3.E-06 5.E-05
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 4.1E-01 pg/g 1.3E+05 1.3E+05 4.7E-15 1.4E-15 6.E-10 2.E-10 8.E-10 1.0E-09 1.0E-09 1.3E-14 4.0E-15 1.E-05 4.E-06 2.E-05
RM 2.5 West Total PCB TEQ 2.1E-01 pg/g 1.3E+05 1.3E+05 1.1E-14 7.2E-16 1.E-09 9.E-11 2.E-09 1.0E-09 1.0E-09 3.1E-14 2.0E-15 3.E-05 2.E-06 3.E-05
RM 2.5 West Total TEQ -- pg/g -- -- -- -- 2.E-09 3.E-10 2.E-09 -- -- -- -- 4.E-05 6.E-06 5.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 2.6E-01 ug/kg 1.7E+01 1.7E+01 9.8E-12 9.0E-13 2.E-10 2.E-11 2.E-10 3.0E-05 3.0E-05 2.7E-11 2.5E-12 9.E-07 8.E-08 1.E-06
RM 2.5 West Dieldrin 2.2E-01 ug/kg 1.6E+01 1.6E+01 8.4E-12 7.7E-13 1.E-10 1.E-11 1.E-10 5.0E-05 5.0E-05 2.3E-11 2.2E-12 5.E-07 4.E-08 5.E-07
RM 2.5 West Total DDT 3.4E+00 ug/kg 3.4E-01 3.4E-01 3.9E-11 1.2E-11 1.E-11 4.E-12 2.E-11 5.0E-04 5.0E-04 1.1E-10 3.3E-11 2.E-07 7.E-08 3.E-07
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 2.5 East Metals
RM 2.5 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 5.5E-08 1.7E-08 8.E-08 3.E-08 1.E-07 3.0E-04 3.0E-04 1.5E-07 4.7E-08 5.E-04 2.E-04 7.E-04
RM 2.5 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 7.1E-08 NL NL -- NL NL 0.0E+00 2.0E-07 NL NL --
RM 2.5 East Mercury 9.1E-02 mg/kg -- -- 0.0E+00 3.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.9E-10 0.E+00 3.E-06 3.E-06
RM 2.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene 2.9E+03 ug/kg 7.3E-01 7.3E-01 1.4E-07 1.0E-08 1.E-07 7.E-09 1.E-07 -- -- 4.0E-07 2.8E-08 -- -- --
RM 2.5 East Benzo(a)pyrene 2.3E+03 ug/kg 7.3E+00 7.3E+00 1.1E-07 7.9E-09 8.E-07 6.E-08 9.E-07 -- -- 3.1E-07 2.2E-08 -- -- --
RM 2.5 East Benzo(b)fluoranthene 2.0E+03 ug/kg 7.3E-01 7.3E-01 9.7E-08 6.8E-09 7.E-08 5.E-09 8.E-08 -- -- 2.7E-07 1.9E-08 -- -- --
RM 2.5 East Benzo(k)fluoranthene 6.2E+02 ug/kg 7.3E-02 7.3E-02 3.0E-08 2.2E-09 2.E-09 2.E-10 2.E-09 -- -- 8.5E-08 6.0E-09 -- -- --
RM 2.5 East Dibenzo(a,h)anthracene 2.2E+02 ug/kg 7.3E+00 7.3E+00 1.1E-08 7.8E-10 8.E-08 6.E-09 9.E-08 -- -- 3.1E-08 2.2E-09 -- -- --
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 East Indeno(1,2,3-cd)pyrene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.3E-08 4.5E-09 5.E-08 3.E-09 5.E-08 -- -- 1.8E-07 1.3E-08 -- -- --
RM 2.5 East Naphthalene 2.1E+02 ug/kg -- -- 1.0E-08 7.3E-10 -- -- -- 2.0E-02 2.0E-02 2.9E-08 2.0E-09 1.E-06 1.E-07 2.E-06
RM 2.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 8.E-08 1.E-06 -- -- -- -- -- -- --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 4.0E-09 3.7E-10 6.E-11 5.E-12 6.E-11 2.0E-02 2.0E-02 1.1E-08 1.0E-09 6.E-07 5.E-08 6.E-07
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 7.7E+01 ug/kg 2.0E+00 2.0E+00 4.1E-09 2.7E-10 8.E-09 5.E-10 9.E-09 2.0E-05 2.0E-05 1.2E-08 7.6E-10 6.E-04 4.E-05 6.E-04
RM 2.5 East Total PCB Congeners 1.8E+05 pg/g NA NA 9.7E-09 6.3E-10 NA NA -- NA NA 2.7E-08 1.8E-09 NA NA --
RM 2.5 East Total PCBs, Adjusted 1.7E+05 pg/g 2.0E+00 2.0E+00 9.1E-09 6.0E-10 2.E-08 1.E-09 2.E-08 2.0E-05 2.0E-05 2.6E-08 1.7E-09 1.E-03 8.E-05 1.E-03
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 1.2E-14 3.7E-15 2.E-09 5.E-10 2.E-09 1.0E-09 1.0E-09 3.4E-14 1.0E-14 3.E-05 1.E-05 4.E-05
RM 2.5 East Total PCB TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 1.8E-13 1.2E-14 2.E-08 2.E-09 2.E-08 1.0E-09 1.0E-09 4.9E-13 3.2E-14 5.E-04 3.E-05 5.E-04
RM 2.5 East Total TEQ -- pg/g -- -- -- -- 2.E-08 2.E-09 3.E-08 -- -- -- -- 5.E-04 4.E-05 6.E-04
RM 2.5 East Pesticides
RM 2.5 East Aldrin 7.5E-01 ug/kg 1.7E+01 1.7E+01 2.9E-11 2.6E-12 5.E-10 4.E-11 5.E-10 3.0E-05 3.0E-05 8.0E-11 7.4E-12 3.E-06 2.E-07 3.E-06
RM 2.5 East Dieldrin 3.3E-01 ug/kg 1.6E+01 1.6E+01 1.3E-11 1.1E-12 2.E-10 2.E-11 2.E-10 5.0E-05 5.0E-05 3.5E-11 3.2E-12 7.E-07 6.E-08 8.E-07
RM 2.5 East Total DDT 8.5E+00 ug/kg 3.4E-01 3.4E-01 9.7E-11 3.0E-11 3.E-11 1.E-11 4.E-11 5.0E-04 5.0E-04 2.7E-10 8.3E-11 5.E-07 2.E-07 7.E-07
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 2.5 MC Metals
RM 2.5 MC Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 5.4E-08 1.7E-08 8.E-08 2.E-08 1.E-07 3.0E-04 3.0E-04 1.5E-07 4.7E-08 5.E-04 2.E-04 7.E-04
RM 2.5 MC Lead 1.7E+01 mg/kg NL NL 0.0E+00 5.9E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 2.5 MC Mercury 1.3E-01 mg/kg -- -- 0.0E+00 4.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 2.5 MC Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene 3.1E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 1.1E-09 1.E-08 8.E-10 1.E-08 -- -- 4.2E-08 3.0E-09 -- -- --
RM 2.5 MC Benzo(a)pyrene 4.9E+02 ug/kg 7.3E+00 7.3E+00 2.4E-08 1.7E-09 2.E-07 1.E-08 2.E-07 -- -- 6.8E-08 4.8E-09 -- -- --
RM 2.5 MC Benzo(b)fluoranthene 4.5E+02 ug/kg 7.3E-01 7.3E-01 2.2E-08 1.6E-09 2.E-08 1.E-09 2.E-08 -- -- 6.2E-08 4.4E-09 -- -- --
RM 2.5 MC Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 7.1E-09 5.0E-10 5.E-10 4.E-11 6.E-10 -- -- 2.0E-08 1.4E-09 -- -- --
RM 2.5 MC Dibenzo(a,h)anthracene 4.7E+01 ug/kg 7.3E+00 7.3E+00 2.3E-09 1.6E-10 2.E-08 1.E-09 2.E-08 -- -- 6.5E-09 4.6E-10 -- -- --
RM 2.5 MC Indeno(1,2,3-cd)pyrene 3.8E+02 ug/kg 7.3E-01 7.3E-01 1.9E-08 1.3E-09 1.E-08 1.E-09 1.E-08 -- -- 5.2E-08 3.7E-09 -- -- --
RM 2.5 MC Naphthalene 9.9E+01 ug/kg -- -- 4.9E-09 3.5E-10 -- -- -- 2.0E-02 2.0E-02 1.4E-08 9.7E-10 7.E-07 5.E-08 7.E-07
RM 2.5 MC Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 2.E-08 3.E-07 -- -- -- -- -- -- --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 1.4E-02 3.5E-09 3.3E-10 5.E-11 5.E-12 5.E-11 2.0E-02 2.0E-02 9.9E-09 9.1E-10 5.E-07 5.E-08 5.E-07
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 3.9E+01 ug/kg 2.0E+00 2.0E+00 2.1E-09 1.4E-10 4.E-09 3.E-10 4.E-09 2.0E-05 2.0E-05 5.8E-09 3.8E-10 3.E-04 2.E-05 3.E-04
RM 2.5 MC Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 2.5 MC Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 6.5E-01 ug/kg 1.7E+01 1.7E+01 2.5E-11 2.3E-12 4.E-10 4.E-11 5.E-10 3.0E-05 3.0E-05 6.9E-11 6.4E-12 2.E-06 2.E-07 3.E-06
RM 2.5 MC Dieldrin 9.7E-01 ug/kg 1.6E+01 1.6E+01 3.7E-11 3.4E-12 6.E-10 5.E-11 6.E-10 5.0E-05 5.0E-05 1.0E-10 9.5E-12 2.E-06 2.E-07 2.E-06
RM 2.5 MC Total DDT 1.1E+01 ug/kg 3.4E-01 3.4E-01 1.2E-10 3.8E-11 4.E-11 1.E-11 6.E-11 5.0E-04 5.0E-04 3.5E-10 1.1E-10 7.E-07 2.E-07 9.E-07
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 3 West Metals
RM 3 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 4.7E-08 1.4E-08 7.E-08 2.E-08 9.E-08 3.0E-04 3.0E-04 1.3E-07 4.0E-08 4.E-04 1.E-04 6.E-04
RM 3 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 4.9E-08 NL NL -- NL NL 0.0E+00 1.4E-07 NL NL --
RM 3 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 3.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-09 0.E+00 3.E-06 3.E-06
RM 3 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 8.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.3E-07 0.E+00 3.E-03 3.E-03
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.8E+01 ug/kg -- -- 6.9E-10 6.3E-11 -- -- -- 3.0E-04 3.0E-04 1.9E-09 1.8E-10 6.E-06 6.E-07 7.E-06
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene 4.7E+02 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.6E-09 2.E-08 1.E-09 2.E-08 -- -- 6.5E-08 4.6E-09 -- -- --
RM 3 West Benzo(a)pyrene 7.1E+02 ug/kg 7.3E+00 7.3E+00 3.5E-08 2.5E-09 3.E-07 2.E-08 3.E-07 -- -- 9.8E-08 6.9E-09 -- -- --
RM 3 West Benzo(b)fluoranthene 6.0E+02 ug/kg 7.3E-01 7.3E-01 3.0E-08 2.1E-09 2.E-08 2.E-09 2.E-08 -- -- 8.4E-08 5.9E-09 -- -- --
RM 3 West Benzo(k)fluoranthene 4.0E+02 ug/kg 7.3E-02 7.3E-02 2.0E-08 1.4E-09 1.E-09 1.E-10 2.E-09 -- -- 5.5E-08 3.9E-09 -- -- --
RM 3 West Dibenzo(a,h)anthracene 8.2E+01 ug/kg 7.3E+00 7.3E+00 4.0E-09 2.9E-10 3.E-08 2.E-09 3.E-08 -- -- 1.1E-08 8.0E-10 -- -- --
RM 3 West Indeno(1,2,3-cd)pyrene 4.8E+02 ug/kg 7.3E-01 7.3E-01 2.4E-08 1.7E-09 2.E-08 1.E-09 2.E-08 -- -- 6.6E-08 4.7E-09 -- -- --
RM 3 West Naphthalene 2.2E+02 ug/kg -- -- 1.1E-08 7.8E-10 -- -- -- 2.0E-02 2.0E-02 3.1E-08 2.2E-09 2.E-06 1.E-07 2.E-06
RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-08 4.E-07 -- -- -- -- -- -- --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 5.8E+01 ug/kg 1.4E-02 1.4E-02 2.2E-09 2.0E-10 3.E-11 3.E-12 3.E-11 2.0E-02 2.0E-02 6.1E-09 5.6E-10 3.E-07 3.E-08 3.E-07
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.8E+01 ug/kg 2.0E+00 2.0E+00 9.4E-10 6.2E-11 2.E-09 1.E-10 2.E-09 2.0E-05 2.0E-05 2.6E-09 1.7E-10 1.E-04 9.E-06 1.E-04
RM 3 West Total PCB Congeners 1.6E+04 pg/g NA NA 8.5E-10 5.6E-11 NA NA -- NA NA 2.4E-09 1.6E-10 NA NA --
RM 3 West Total PCBs, Adjusted 1.5E+04 pg/g 2.0E+00 2.0E+00 8.0E-10 5.3E-11 2.E-09 1.E-10 2.E-09 2.0E-05 2.0E-05 2.3E-09 1.5E-10 1.E-04 7.E-06 1.E-04
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 1.9E-14 5.8E-15 2.E-09 8.E-10 3.E-09 1.0E-09 1.0E-09 5.3E-14 1.6E-14 5.E-05 2.E-05 7.E-05
RM 3 West Total PCB TEQ 4.4E-01 pg/g 1.3E+05 1.3E+05 2.4E-14 1.5E-15 3.E-09 2.E-10 3.E-09 1.0E-09 1.0E-09 6.6E-14 4.3E-15 7.E-05 4.E-06 7.E-05
RM 3 West Total TEQ -- pg/g -- -- -- -- 6.E-09 1.E-09 6.E-09 -- -- -- -- 1.E-04 2.E-05 1.E-04
RM 3 West Pesticides
RM 3 West Aldrin 5.2E-01 ug/kg 1.7E+01 1.7E+01 2.0E-11 1.8E-12 3.E-10 3.E-11 4.E-10 3.0E-05 3.0E-05 5.5E-11 5.1E-12 2.E-06 2.E-07 2.E-06
RM 3 West Dieldrin 1.3E+00 ug/kg 1.6E+01 1.6E+01 5.0E-11 4.6E-12 8.E-10 7.E-11 9.E-10 5.0E-05 5.0E-05 1.4E-10 1.3E-11 3.E-06 3.E-07 3.E-06
RM 3 West Total DDT 1.1E+02 ug/kg 3.4E-01 3.4E-01 1.2E-09 3.8E-10 4.E-10 1.E-10 6.E-10 5.0E-04 5.0E-04 3.5E-09 1.1E-09 7.E-06 2.E-06 9.E-06
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3 West Conventionals
RM 3 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 3 East Metals
RM 3 East Arsenic 5.5E+00 mg/kg 1.5E+00 1.5E+00 6.2E-08 1.9E-08 9.E-08 3.E-08 1.E-07 3.0E-04 3.0E-04 1.7E-07 5.3E-08 6.E-04 2.E-04 8.E-04
RM 3 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 4.7E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 3 East Mercury 7.5E-02 mg/kg -- -- 0.0E+00 2.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.3E-10 0.E+00 2.E-06 2.E-06
RM 3 East Thallium 6.0E+00 mg/kg -- -- 0.0E+00 2.1E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.9E-08 0.E+00 9.E-04 9.E-04
RM 3 East Butyltins
RM 3 East Tributyltin ion 1.6E+01 ug/kg -- -- 6.1E-10 5.6E-11 -- -- -- 3.0E-04 3.0E-04 1.7E-09 1.6E-10 6.E-06 5.E-07 6.E-06
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 7.2E-09 5.1E-10 5.E-09 4.E-10 6.E-09 -- -- 2.0E-08 1.4E-09 -- -- --
RM 3 East Benzo(a)pyrene 1.4E+02 ug/kg 7.3E+00 7.3E+00 6.7E-09 4.7E-10 5.E-08 3.E-09 5.E-08 -- -- 1.9E-08 1.3E-09 -- -- --
RM 3 East Benzo(b)fluoranthene 1.6E+02 ug/kg 7.3E-01 7.3E-01 7.8E-09 5.5E-10 6.E-09 4.E-10 6.E-09 -- -- 2.2E-08 1.5E-09 -- -- --
RM 3 East Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 5.5E-09 3.9E-10 4.E-10 3.E-11 4.E-10 -- -- 1.5E-08 1.1E-09 -- -- --
RM 3 East Dibenzo(a,h)anthracene 1.7E+01 ug/kg 7.3E+00 7.3E+00 8.3E-10 5.9E-11 6.E-09 4.E-10 7.E-09 -- -- 2.3E-09 1.6E-10 -- -- --
RM 3 East Indeno(1,2,3-cd)pyrene 8.3E+01 ug/kg 7.3E-01 7.3E-01 4.1E-09 2.9E-10 3.E-09 2.E-10 3.E-09 -- -- 1.2E-08 8.1E-10 -- -- --
RM 3 East Naphthalene 1.7E+01 ug/kg -- -- 8.3E-10 5.9E-11 -- -- -- 2.0E-02 2.0E-02 2.3E-09 1.6E-10 1.E-07 8.E-09 1.E-07
RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-08 5.E-09 7.E-08 -- -- -- -- -- -- --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 8.8E+01 ug/kg 1.4E-02 1.4E-02 3.3E-09 3.1E-10 5.E-11 4.E-12 5.E-11 2.0E-02 2.0E-02 9.4E-09 8.6E-10 5.E-07 4.E-08 5.E-07
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 2.3E+01 ug/kg 2.0E+00 2.0E+00 1.2E-09 8.0E-11 2.E-09 2.E-10 3.E-09 2.0E-05 2.0E-05 3.4E-09 2.2E-10 2.E-04 1.E-05 2.E-04
RM 3 East Total PCB Congeners 9.0E+03 pg/g NA NA 4.8E-10 3.2E-11 NA NA -- NA NA 1.3E-09 8.8E-11 NA NA --
RM 3 East Total PCBs, Adjusted 8.6E+03 pg/g 2.0E+00 2.0E+00 4.6E-10 3.0E-11 9.E-10 6.E-11 1.E-09 2.0E-05 2.0E-05 1.3E-09 8.5E-11 6.E-05 4.E-06 7.E-05
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 5.4E+00 pg/g 1.3E+05 1.3E+05 6.1E-14 1.9E-14 8.E-09 2.E-09 1.E-08 1.0E-09 1.0E-09 1.7E-13 5.3E-14 2.E-04 5.E-05 2.E-04
RM 3 East Total PCB TEQ 1.0E-01 pg/g 1.3E+05 1.3E+05 5.4E-15 3.5E-16 7.E-10 5.E-11 7.E-10 1.0E-09 1.0E-09 1.5E-14 9.9E-16 2.E-05 1.E-06 2.E-05
RM 3 East Total TEQ -- pg/g -- -- -- -- 9.E-09 2.E-09 1.E-08 -- -- -- -- 2.E-04 5.E-05 2.E-04
RM 3 East Pesticides
RM 3 East Aldrin 4.0E-01 ug/kg 1.7E+01 1.7E+01 1.5E-11 1.4E-12 3.E-10 2.E-11 3.E-10 3.0E-05 3.0E-05 4.2E-11 3.9E-12 1.E-06 1.E-07 2.E-06
RM 3 East Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 7.5E-12 6.8E-13 1.E-10 1.E-11 1.E-10 5.0E-05 5.0E-05 2.1E-11 1.9E-12 4.E-07 4.E-08 5.E-07
RM 3 East Total DDT 3.8E+00 ug/kg 3.4E-01 3.4E-01 4.3E-11 1.3E-11 1.E-11 5.E-12 2.E-11 5.0E-04 5.0E-04 1.2E-10 3.7E-11 2.E-07 7.E-08 3.E-07
RM 3 East Conventionals
RM 3 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 3.5 West Metals
RM 3.5 West Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 1.2E-07 3.7E-08 2.E-07 5.E-08 2.E-07 3.0E-04 3.0E-04 3.3E-07 1.0E-07 1.E-03 3.E-04 1.E-03
RM 3.5 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 5.7E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 3.5 West Mercury 1.2E-01 mg/kg -- -- 0.0E+00 4.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-09 0.E+00 4.E-06 4.E-06
RM 3.5 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 8.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.3E-07 0.E+00 3.E-03 3.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 9 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 8.1E+01 ug/kg -- -- 3.1E-09 2.8E-10 -- -- -- 3.0E-04 3.0E-04 8.6E-09 7.9E-10 3.E-05 3.E-06 3.E-05
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene 9.2E+02 ug/kg 7.3E-01 7.3E-01 4.5E-08 3.2E-09 3.E-08 2.E-09 4.E-08 -- -- 1.3E-07 9.0E-09 -- -- --
RM 3.5 West Benzo(a)pyrene 1.3E+03 ug/kg 7.3E+00 7.3E+00 6.6E-08 4.7E-09 5.E-07 3.E-08 5.E-07 -- -- 1.9E-07 1.3E-08 -- -- --
RM 3.5 West Benzo(b)fluoranthene 1.2E+03 ug/kg 7.3E-01 7.3E-01 5.9E-08 4.2E-09 4.E-08 3.E-09 5.E-08 -- -- 1.6E-07 1.2E-08 -- -- --
RM 3.5 West Benzo(k)fluoranthene 4.3E+02 ug/kg 7.3E-02 7.3E-02 2.1E-08 1.5E-09 2.E-09 1.E-10 2.E-09 -- -- 6.0E-08 4.2E-09 -- -- --
RM 3.5 West Dibenzo(a,h)anthracene 7.5E+01 ug/kg 7.3E+00 7.3E+00 3.7E-09 2.6E-10 3.E-08 2.E-09 3.E-08 -- -- 1.0E-08 7.3E-10 -- -- --
RM 3.5 West Indeno(1,2,3-cd)pyrene 1.1E+03 ug/kg 7.3E-01 7.3E-01 5.4E-08 3.8E-09 4.E-08 3.E-09 4.E-08 -- -- 1.5E-07 1.1E-08 -- -- --
RM 3.5 West Naphthalene 4.0E+02 ug/kg -- -- 2.0E-08 1.4E-09 -- -- -- 2.0E-02 2.0E-02 5.6E-08 4.0E-09 3.E-06 2.E-07 3.E-06
RM 3.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-07 4.E-08 7.E-07 -- -- -- -- -- -- --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 1.4E-02 3.1E-09 2.9E-10 4.E-11 4.E-12 5.E-11 2.0E-02 2.0E-02 8.8E-09 8.1E-10 4.E-07 4.E-08 5.E-07
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.7E+01 ug/kg 2.0E+00 2.0E+00 1.4E-09 9.3E-11 3.E-09 2.E-10 3.E-09 2.0E-05 2.0E-05 4.0E-09 2.6E-10 2.E-04 1.E-05 2.E-04
RM 3.5 West Total PCB Congeners 3.0E+04 pg/g NA NA 1.6E-09 1.1E-10 NA NA -- NA NA 4.5E-09 2.9E-10 NA NA --
RM 3.5 West Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 1.5E-09 9.8E-11 3.E-09 2.E-10 3.E-09 2.0E-05 2.0E-05 4.2E-09 2.7E-10 2.E-04 1.E-05 2.E-04
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 1.3E+05 1.8E-14 5.6E-15 2.E-09 7.E-10 3.E-09 1.0E-09 1.0E-09 5.1E-14 1.6E-14 5.E-05 2.E-05 7.E-05
RM 3.5 West Total PCB TEQ 7.7E-01 pg/g 1.3E+05 1.3E+05 4.1E-14 2.7E-15 5.E-09 4.E-10 6.E-09 1.0E-09 1.0E-09 1.2E-13 7.6E-15 1.E-04 8.E-06 1.E-04
RM 3.5 West Total TEQ -- pg/g -- -- -- -- 8.E-09 1.E-09 9.E-09 -- -- -- -- 2.E-04 2.E-05 2.E-04
RM 3.5 West Pesticides
RM 3.5 West Aldrin 4.9E-01 ug/kg 1.7E+01 1.7E+01 1.9E-11 1.7E-12 3.E-10 3.E-11 3.E-10 3.0E-05 3.0E-05 5.2E-11 4.8E-12 2.E-06 2.E-07 2.E-06
RM 3.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 6.9E-12 6.4E-13 1.E-10 1.E-11 1.E-10 5.0E-05 5.0E-05 1.9E-11 1.8E-12 4.E-07 4.E-08 4.E-07
RM 3.5 West Total DDT 1.6E+01 ug/kg 3.4E-01 3.4E-01 1.9E-10 5.7E-11 6.E-11 2.E-11 8.E-11 5.0E-04 5.0E-04 5.2E-10 1.6E-10 1.E-06 3.E-07 1.E-06
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-07
RM 3.5 East Metals
RM 3.5 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 5.5E-08 1.7E-08 8.E-08 3.E-08 1.E-07 3.0E-04 3.0E-04 1.5E-07 4.7E-08 5.E-04 2.E-04 7.E-04
RM 3.5 East Lead 5.2E+01 mg/kg NL NL 0.0E+00 1.8E-07 NL NL -- NL NL 0.0E+00 5.1E-07 NL NL --
RM 3.5 East Mercury 1.3E-01 mg/kg -- -- 0.0E+00 4.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 3.5 East Thallium 9.3E+00 mg/kg -- -- 0.0E+00 3.2E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.1E-08 0.E+00 1.E-03 1.E-03
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 9.4E+03 ug/kg -- -- 3.6E-07 3.3E-08 -- -- -- 3.0E-04 3.0E-04 1.0E-06 9.2E-08 3.E-03 3.E-04 4.E-03
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene 9.6E+02 ug/kg 7.3E-01 7.3E-01 4.7E-08 3.3E-09 3.E-08 2.E-09 4.E-08 -- -- 1.3E-07 9.4E-09 -- -- --
RM 3.5 East Benzo(a)pyrene 6.8E+02 ug/kg 7.3E+00 7.3E+00 3.4E-08 2.4E-09 2.E-07 2.E-08 3.E-07 -- -- 9.5E-08 6.7E-09 -- -- --
RM 3.5 East Benzo(b)fluoranthene 1.0E+03 ug/kg 7.3E-01 7.3E-01 5.1E-08 3.6E-09 4.E-08 3.E-09 4.E-08 -- -- 1.4E-07 1.0E-08 -- -- --
RM 3.5 East Benzo(k)fluoranthene 5.5E+02 ug/kg 7.3E-02 7.3E-02 2.7E-08 1.9E-09 2.E-09 1.E-10 2.E-09 -- -- 7.6E-08 5.3E-09 -- -- --
RM 3.5 East Dibenzo(a,h)anthracene 1.0E+02 ug/kg 7.3E+00 7.3E+00 5.1E-09 3.6E-10 4.E-08 3.E-09 4.E-08 -- -- 1.4E-08 1.0E-09 -- -- --
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 East Indeno(1,2,3-cd)pyrene 3.3E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.2E-09 1.E-08 8.E-10 1.E-08 -- -- 4.6E-08 3.2E-09 -- -- --
RM 3.5 East Naphthalene 1.8E+01 ug/kg -- -- 8.9E-10 6.3E-11 -- -- -- 2.0E-02 2.0E-02 2.5E-09 1.8E-10 1.E-07 9.E-09 1.E-07
RM 3.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-07 3.E-08 4.E-07 -- -- -- -- -- -- --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 3.8E+03 ug/kg 1.4E-02 1.4E-02 1.4E-07 1.3E-08 2.E-09 2.E-10 2.E-09 2.0E-02 2.0E-02 4.0E-07 3.7E-08 2.E-05 2.E-06 2.E-05
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 9.4E+02 ug/kg 2.0E+00 2.0E+00 5.0E-08 3.3E-09 1.E-07 7.E-09 1.E-07 2.0E-05 2.0E-05 1.4E-07 9.2E-09 7.E-03 5.E-04 7.E-03
RM 3.5 East Total PCB Congeners 2.3E+06 pg/g NA NA 1.3E-07 8.2E-09 NA NA -- NA NA 3.5E-07 2.3E-08 NA NA --
RM 3.5 East Total PCBs, Adjusted 2.1E+06 pg/g 2.0E+00 2.0E+00 1.1E-07 7.5E-09 2.E-07 1.E-08 2.E-07 2.0E-05 2.0E-05 3.2E-07 2.1E-08 2.E-02 1.E-03 2.E-02
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 1.1E+01 pg/g 1.3E+05 1.3E+05 1.3E-13 3.9E-14 2.E-08 5.E-09 2.E-08 1.0E-09 1.0E-09 3.6E-13 1.1E-13 4.E-04 1.E-04 5.E-04
RM 3.5 East Total PCB TEQ 6.0E+01 pg/g 1.3E+05 1.3E+05 3.2E-12 2.1E-13 4.E-07 3.E-08 4.E-07 1.0E-09 1.0E-09 8.9E-12 5.9E-13 9.E-03 6.E-04 1.E-02
RM 3.5 East Total TEQ -- pg/g -- -- -- -- 4.E-07 3.E-08 5.E-07 -- -- -- -- 9.E-03 7.E-04 1.E-02
RM 3.5 East Pesticides
RM 3.5 East Aldrin 5.0E-01 ug/kg 1.7E+01 1.7E+01 1.9E-11 1.7E-12 3.E-10 3.E-11 4.E-10 3.0E-05 3.0E-05 5.3E-11 4.9E-12 2.E-06 2.E-07 2.E-06
RM 3.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 5.6E-12 5.2E-13 9.E-11 8.E-12 1.E-10 5.0E-05 5.0E-05 1.6E-11 1.4E-12 3.E-07 3.E-08 3.E-07
RM 3.5 East Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 1.7E-10 5.3E-11 6.E-11 2.E-11 8.E-11 5.0E-04 5.0E-04 4.9E-10 1.5E-10 1.E-06 3.E-07 1.E-06
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 4 West Metals
RM 4 West Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 5.0E-08 1.5E-08 7.E-08 2.E-08 1.E-07 3.0E-04 3.0E-04 1.4E-07 4.3E-08 5.E-04 1.E-04 6.E-04
RM 4 West Lead 2.0E+01 mg/kg NL NL 0.0E+00 7.1E-08 NL NL -- NL NL 0.0E+00 2.0E-07 NL NL --
RM 4 West Mercury 1.4E-01 mg/kg -- -- 0.0E+00 4.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 4 West Thallium 1.6E+01 mg/kg -- -- 0.0E+00 5.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-07 0.E+00 2.E-03 2.E-03
RM 4 West Butyltins
RM 4 West Tributyltin ion 8.2E+00 ug/kg -- -- 3.1E-10 2.9E-11 -- -- -- 3.0E-04 3.0E-04 8.7E-10 8.0E-11 3.E-06 3.E-07 3.E-06
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene 5.4E+02 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.9E-09 2.E-08 1.E-09 2.E-08 -- -- 7.4E-08 5.3E-09 -- -- --
RM 4 West Benzo(a)pyrene 5.8E+02 ug/kg 7.3E+00 7.3E+00 2.9E-08 2.0E-09 2.E-07 1.E-08 2.E-07 -- -- 8.1E-08 5.7E-09 -- -- --
RM 4 West Benzo(b)fluoranthene 5.2E+02 ug/kg 7.3E-01 7.3E-01 2.6E-08 1.8E-09 2.E-08 1.E-09 2.E-08 -- -- 7.2E-08 5.1E-09 -- -- --
RM 4 West Benzo(k)fluoranthene 3.2E+02 ug/kg 7.3E-02 7.3E-02 1.6E-08 1.1E-09 1.E-09 8.E-11 1.E-09 -- -- 4.4E-08 3.1E-09 -- -- --
RM 4 West Dibenzo(a,h)anthracene 8.9E+01 ug/kg 7.3E+00 7.3E+00 4.4E-09 3.1E-10 3.E-08 2.E-09 3.E-08 -- -- 1.2E-08 8.7E-10 -- -- --
RM 4 West Indeno(1,2,3-cd)pyrene 4.6E+02 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.6E-09 2.E-08 1.E-09 2.E-08 -- -- 6.4E-08 4.5E-09 -- -- --
RM 4 West Naphthalene 1.6E+02 ug/kg -- -- 7.8E-09 5.5E-10 -- -- -- 2.0E-02 2.0E-02 2.2E-08 1.5E-09 1.E-06 8.E-08 1.E-06
RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-08 3.E-07 -- -- -- -- -- -- --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 2.7E-09 2.5E-10 4.E-11 3.E-12 4.E-11 2.0E-02 2.0E-02 7.6E-09 7.0E-10 4.E-07 3.E-08 4.E-07
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.6E+01 ug/kg 2.0E+00 2.0E+00 1.4E-09 9.3E-11 3.E-09 2.E-10 3.E-09 2.0E-05 2.0E-05 3.9E-09 2.6E-10 2.E-04 1.E-05 2.E-04
RM 4 West Total PCB Congeners 2.6E+04 pg/g NA NA 1.4E-09 9.2E-11 NA NA -- NA NA 3.9E-09 2.6E-10 NA NA --
RM 4 West Total PCBs, Adjusted 2.5E+04 pg/g 2.0E+00 2.0E+00 1.3E-09 8.7E-11 3.E-09 2.E-10 3.E-09 2.0E-05 2.0E-05 3.7E-09 2.4E-10 2.E-04 1.E-05 2.E-04
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 3.7E-14 1.1E-14 5.E-09 1.E-09 6.E-09 1.0E-09 1.0E-09 1.0E-13 3.2E-14 1.E-04 3.E-05 1.E-04
RM 4 West Total PCB TEQ 6.5E-01 pg/g 1.3E+05 1.3E+05 3.5E-14 2.3E-15 5.E-09 3.E-10 5.E-09 1.0E-09 1.0E-09 9.7E-14 6.4E-15 1.E-04 6.E-06 1.E-04
RM 4 West Total TEQ -- pg/g -- -- -- -- 9.E-09 2.E-09 1.E-08 -- -- -- -- 2.E-04 4.E-05 2.E-04
RM 4 West Pesticides
RM 4 West Aldrin 4.9E-01 ug/kg 1.7E+01 1.7E+01 1.9E-11 1.7E-12 3.E-10 3.E-11 3.E-10 3.0E-05 3.0E-05 5.2E-11 4.8E-12 2.E-06 2.E-07 2.E-06
RM 4 West Dieldrin 2.8E-01 ug/kg 1.6E+01 1.6E+01 1.1E-11 9.8E-13 2.E-10 2.E-11 2.E-10 5.0E-05 5.0E-05 3.0E-11 2.7E-12 6.E-07 5.E-08 7.E-07
RM 4 West Total DDT 5.6E+01 ug/kg 3.4E-01 3.4E-01 6.3E-10 1.9E-10 2.E-10 7.E-11 3.E-10 5.0E-04 5.0E-04 1.8E-09 5.4E-10 4.E-06 1.E-06 5.E-06
RM 4 West Conventionals
RM 4 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 4 East Metals
RM 4 East Arsenic 5.6E+00 mg/kg 1.5E+00 1.5E+00 6.4E-08 2.0E-08 1.E-07 3.E-08 1.E-07 3.0E-04 3.0E-04 1.8E-07 5.5E-08 6.E-04 2.E-04 8.E-04
RM 4 East Lead 2.5E+02 mg/kg NL NL 0.0E+00 8.9E-07 NL NL -- NL NL 0.0E+00 2.5E-06 NL NL --
RM 4 East Mercury 9.6E-02 mg/kg -- -- 0.0E+00 3.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.4E-10 0.E+00 3.E-06 3.E-06
RM 4 East Thallium 8.7E+00 mg/kg -- -- 0.0E+00 3.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.5E-08 0.E+00 1.E-03 1.E-03
RM 4 East Butyltins
RM 4 East Tributyltin ion 3.6E+01 ug/kg -- -- 1.4E-09 1.3E-10 -- -- -- 3.0E-04 3.0E-04 3.9E-09 3.6E-10 1.E-05 1.E-06 1.E-05
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.3E-08 4.5E-09 5.E-08 3.E-09 5.E-08 -- -- 1.8E-07 1.3E-08 -- -- --
RM 4 East Benzo(a)pyrene 1.8E+03 ug/kg 7.3E+00 7.3E+00 9.0E-08 6.4E-09 7.E-07 5.E-08 7.E-07 -- -- 2.5E-07 1.8E-08 -- -- --
RM 4 East Benzo(b)fluoranthene 1.9E+03 ug/kg 7.3E-01 7.3E-01 9.2E-08 6.5E-09 7.E-08 5.E-09 7.E-08 -- -- 2.6E-07 1.8E-08 -- -- --
RM 4 East Benzo(k)fluoranthene 1.5E+03 ug/kg 7.3E-02 7.3E-02 7.4E-08 5.2E-09 5.E-09 4.E-10 6.E-09 -- -- 2.1E-07 1.5E-08 -- -- --
RM 4 East Dibenzo(a,h)anthracene 3.0E+02 ug/kg 7.3E+00 7.3E+00 1.5E-08 1.0E-09 1.E-07 8.E-09 1.E-07 -- -- 4.1E-08 2.9E-09 -- -- --
RM 4 East Indeno(1,2,3-cd)pyrene 1.4E+03 ug/kg 7.3E-01 7.3E-01 6.7E-08 4.8E-09 5.E-08 3.E-09 5.E-08 -- -- 1.9E-07 1.3E-08 -- -- --
RM 4 East Naphthalene 7.4E+01 ug/kg -- -- 3.7E-09 2.6E-10 -- -- -- 2.0E-02 2.0E-02 1.0E-08 7.2E-10 5.E-07 4.E-08 5.E-07
RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-07 7.E-08 1.E-06 -- -- -- -- -- -- --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 2.6E+03 ug/kg 1.4E-02 1.4E-02 9.7E-08 8.9E-09 1.E-09 1.E-10 1.E-09 2.0E-02 2.0E-02 2.7E-07 2.5E-08 1.E-05 1.E-06 1.E-05
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 3.6E+02 ug/kg 2.0E+00 2.0E+00 1.9E-08 1.3E-09 4.E-08 3.E-09 4.E-08 2.0E-05 2.0E-05 5.4E-08 3.5E-09 3.E-03 2.E-04 3.E-03
RM 4 East Total PCB Congeners 4.9E+05 pg/g NA NA 2.6E-08 1.7E-09 NA NA -- NA NA 7.3E-08 4.8E-09 NA NA --
RM 4 East Total PCBs, Adjusted 4.8E+05 pg/g 2.0E+00 2.0E+00 2.5E-08 1.7E-09 5.E-08 3.E-09 5.E-08 2.0E-05 2.0E-05 7.1E-08 4.7E-09 4.E-03 2.E-04 4.E-03
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 6.9E+00 pg/g 1.3E+05 1.3E+05 7.9E-14 2.4E-14 1.E-08 3.E-09 1.E-08 1.0E-09 1.0E-09 2.2E-13 6.8E-14 2.E-04 7.E-05 3.E-04
RM 4 East Total PCB TEQ 3.4E+00 pg/g 1.3E+05 1.3E+05 1.8E-13 1.2E-14 2.E-08 2.E-09 2.E-08 1.0E-09 1.0E-09 5.0E-13 3.3E-14 5.E-04 3.E-05 5.E-04
RM 4 East Total TEQ -- pg/g -- -- -- -- 3.E-08 5.E-09 4.E-08 -- -- -- -- 7.E-04 1.E-04 8.E-04
RM 4 East Pesticides
RM 4 East Aldrin 7.9E-01 ug/kg 1.7E+01 1.7E+01 3.0E-11 2.7E-12 5.E-10 5.E-11 6.E-10 3.0E-05 3.0E-05 8.4E-11 7.7E-12 3.E-06 3.E-07 3.E-06
RM 4 East Dieldrin 1.6E-01 ug/kg 1.6E+01 1.6E+01 5.9E-12 5.5E-13 9.E-11 9.E-12 1.E-10 5.0E-05 5.0E-05 1.7E-11 1.5E-12 3.E-07 3.E-08 4.E-07
RM 4 East Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.4E-10 4.1E-11 5.E-11 1.E-11 6.E-11 5.0E-04 5.0E-04 3.8E-10 1.2E-10 8.E-07 2.E-07 1.E-06
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 East Conventionals
RM 4 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 4.5 West Metals
RM 4.5 West Arsenic 4.9E+00 mg/kg 1.5E+00 1.5E+00 5.6E-08 1.7E-08 8.E-08 3.E-08 1.E-07 3.0E-04 3.0E-04 1.6E-07 4.8E-08 5.E-04 2.E-04 7.E-04
RM 4.5 West Lead 6.3E+01 mg/kg NL NL 0.0E+00 2.2E-07 NL NL -- NL NL 0.0E+00 6.2E-07 NL NL --
RM 4.5 West Mercury 1.7E-01 mg/kg -- -- 0.0E+00 6.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-09 0.E+00 6.E-06 6.E-06
RM 4.5 West Thallium 2.2E+01 mg/kg -- -- 0.0E+00 7.6E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.1E-07 0.E+00 3.E-03 3.E-03
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 1.4E+01 ug/kg -- -- 5.3E-10 4.9E-11 -- -- -- 3.0E-04 3.0E-04 1.5E-09 1.4E-10 5.E-06 5.E-07 5.E-06
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.2E-08 4.4E-09 5.E-08 3.E-09 5.E-08 -- -- 1.7E-07 1.2E-08 -- -- --
RM 4.5 West Benzo(a)pyrene 1.7E+03 ug/kg 7.3E+00 7.3E+00 8.6E-08 6.1E-09 6.E-07 4.E-08 7.E-07 -- -- 2.4E-07 1.7E-08 -- -- --
RM 4.5 West Benzo(b)fluoranthene 1.5E+03 ug/kg 7.3E-01 7.3E-01 7.4E-08 5.2E-09 5.E-08 4.E-09 6.E-08 -- -- 2.1E-07 1.5E-08 -- -- --
RM 4.5 West Benzo(k)fluoranthene 6.2E+02 ug/kg 7.3E-02 7.3E-02 3.1E-08 2.2E-09 2.E-09 2.E-10 2.E-09 -- -- 8.7E-08 6.1E-09 -- -- --
RM 4.5 West Dibenzo(a,h)anthracene 1.9E+02 ug/kg 7.3E+00 7.3E+00 9.2E-09 6.5E-10 7.E-08 5.E-09 7.E-08 -- -- 2.6E-08 1.8E-09 -- -- --
RM 4.5 West Indeno(1,2,3-cd)pyrene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.7E-08 4.7E-09 5.E-08 3.E-09 5.E-08 -- -- 1.9E-07 1.3E-08 -- -- --
RM 4.5 West Naphthalene 3.9E+02 ug/kg -- -- 1.9E-08 1.4E-09 -- -- -- 2.0E-02 2.0E-02 5.4E-08 3.8E-09 3.E-06 2.E-07 3.E-06
RM 4.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-07 6.E-08 9.E-07 -- -- -- -- -- -- --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 7.0E+01 ug/kg 1.4E-02 1.4E-02 2.7E-09 2.4E-10 4.E-11 3.E-12 4.E-11 2.0E-02 2.0E-02 7.5E-09 6.8E-10 4.E-07 3.E-08 4.E-07
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 3.8E+01 ug/kg 2.0E+00 2.0E+00 2.0E-09 1.3E-10 4.E-09 3.E-10 4.E-09 2.0E-05 2.0E-05 5.7E-09 3.8E-10 3.E-04 2.E-05 3.E-04
RM 4.5 West Total PCB Congeners 1.5E+05 pg/g NA NA 8.0E-09 5.2E-10 NA NA -- NA NA 2.2E-08 1.5E-09 NA NA --
RM 4.5 West Total PCBs, Adjusted 1.4E+05 pg/g 2.0E+00 2.0E+00 7.5E-09 4.9E-10 1.E-08 1.E-09 2.E-08 2.0E-05 2.0E-05 2.1E-08 1.4E-09 1.E-03 7.E-05 1.E-03
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 6.8E+00 pg/g 1.3E+05 1.3E+05 7.8E-14 2.4E-14 1.E-08 3.E-09 1.E-08 1.0E-09 1.0E-09 2.2E-13 6.7E-14 2.E-04 7.E-05 3.E-04
RM 4.5 West Total PCB TEQ 2.5E+00 pg/g 1.3E+05 1.3E+05 1.3E-13 8.7E-15 2.E-08 1.E-09 2.E-08 1.0E-09 1.0E-09 3.7E-13 2.4E-14 4.E-04 2.E-05 4.E-04
RM 4.5 West Total TEQ -- pg/g -- -- -- -- 3.E-08 4.E-09 3.E-08 -- -- -- -- 6.E-04 9.E-05 7.E-04
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.2E+00 ug/kg 1.7E+01 1.7E+01 4.6E-11 4.2E-12 8.E-10 7.E-11 8.E-10 3.0E-05 3.0E-05 1.3E-10 1.2E-11 4.E-06 4.E-07 5.E-06
RM 4.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 7.0E-12 6.4E-13 1.E-10 1.E-11 1.E-10 5.0E-05 5.0E-05 2.0E-11 1.8E-12 4.E-07 4.E-08 4.E-07
RM 4.5 West Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 1.7E-10 5.1E-11 6.E-11 2.E-11 7.E-11 5.0E-04 5.0E-04 4.7E-10 1.4E-10 9.E-07 3.E-07 1.E-06
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 4.5 East Metals
RM 4.5 East Arsenic 4.9E+00 mg/kg 1.5E+00 1.5E+00 5.6E-08 1.7E-08 8.E-08 3.E-08 1.E-07 3.0E-04 3.0E-04 1.6E-07 4.8E-08 5.E-04 2.E-04 7.E-04
RM 4.5 East Lead 3.5E+02 mg/kg NL NL 0.0E+00 1.2E-06 NL NL -- NL NL 0.0E+00 3.5E-06 NL NL --
RM 4.5 East Mercury 7.3E-02 mg/kg -- -- 0.0E+00 2.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.1E-10 0.E+00 2.E-06 2.E-06
RM 4.5 East Thallium 1.9E+01 mg/kg -- -- 0.0E+00 6.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.9E-07 0.E+00 3.E-03 3.E-03
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 7.2E+01 ug/kg -- -- 2.7E-09 2.5E-10 -- -- -- 3.0E-04 3.0E-04 7.7E-09 7.0E-10 3.E-05 2.E-06 3.E-05
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene 1.5E+04 ug/kg 7.3E-01 7.3E-01 7.5E-07 5.3E-08 5.E-07 4.E-08 6.E-07 -- -- 2.1E-06 1.5E-07 -- -- --
RM 4.5 East Benzo(a)pyrene 8.7E+03 ug/kg 7.3E+00 7.3E+00 4.3E-07 3.0E-08 3.E-06 2.E-07 3.E-06 -- -- 1.2E-06 8.5E-08 -- -- --
RM 4.5 East Benzo(b)fluoranthene 7.5E+03 ug/kg 7.3E-01 7.3E-01 3.7E-07 2.6E-08 3.E-07 2.E-08 3.E-07 -- -- 1.0E-06 7.4E-08 -- -- --
RM 4.5 East Benzo(k)fluoranthene 6.9E+03 ug/kg 7.3E-02 7.3E-02 3.4E-07 2.4E-08 3.E-08 2.E-09 3.E-08 -- -- 9.6E-07 6.8E-08 -- -- --
RM 4.5 East Dibenzo(a,h)anthracene 1.4E+03 ug/kg 7.3E+00 7.3E+00 7.1E-08 5.0E-09 5.E-07 4.E-08 6.E-07 -- -- 2.0E-07 1.4E-08 -- -- --
RM 4.5 East Indeno(1,2,3-cd)pyrene 6.1E+03 ug/kg 7.3E-01 7.3E-01 3.0E-07 2.1E-08 2.E-07 2.E-08 2.E-07 -- -- 8.4E-07 5.9E-08 -- -- --
RM 4.5 East Naphthalene 4.4E+02 ug/kg -- -- 2.2E-08 1.5E-09 -- -- -- 2.0E-02 2.0E-02 6.1E-08 4.3E-09 3.E-06 2.E-07 3.E-06
RM 4.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-06 3.E-07 5.E-06 -- -- -- -- -- -- --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 4.7E-09 4.3E-10 7.E-11 6.E-12 7.E-11 2.0E-02 2.0E-02 1.3E-08 1.2E-09 7.E-07 6.E-08 7.E-07
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 4.4E+01 ug/kg 2.0E+00 2.0E+00 2.4E-09 1.5E-10 5.E-09 3.E-10 5.E-09 2.0E-05 2.0E-05 6.6E-09 4.3E-10 3.E-04 2.E-05 4.E-04
RM 4.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 6.7E-10 4.4E-11 NA NA -- NA NA 1.9E-09 1.2E-10 NA NA --
RM 4.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 6.4E-10 4.2E-11 1.E-09 8.E-11 1.E-09 2.0E-05 2.0E-05 1.8E-09 1.2E-10 9.E-05 6.E-06 9.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.8E-01 pg/g 1.3E+05 1.3E+05 3.2E-15 9.6E-16 4.E-10 1.E-10 5.E-10 1.0E-09 1.0E-09 8.8E-15 2.7E-15 9.E-06 3.E-06 1.E-05
RM 4.5 East Total PCB TEQ 3.4E-01 pg/g 1.3E+05 1.3E+05 1.8E-14 1.2E-15 2.E-09 2.E-10 2.E-09 1.0E-09 1.0E-09 5.0E-14 3.3E-15 5.E-05 3.E-06 5.E-05
RM 4.5 East Total TEQ -- pg/g -- -- -- -- 3.E-09 3.E-10 3.E-09 -- -- -- -- 6.E-05 6.E-06 7.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.5E-01 ug/kg 1.7E+01 1.7E+01 5.8E-12 5.3E-13 1.E-10 9.E-12 1.E-10 3.0E-05 3.0E-05 1.6E-11 1.5E-12 5.E-07 5.E-08 6.E-07
RM 4.5 East Dieldrin 8.4E-02 ug/kg 1.6E+01 1.6E+01 3.2E-12 2.9E-13 5.E-11 5.E-12 6.E-11 5.0E-05 5.0E-05 8.9E-12 8.2E-13 2.E-07 2.E-08 2.E-07
RM 4.5 East Total DDT 8.7E+00 ug/kg 3.4E-01 3.4E-01 9.9E-11 3.0E-11 3.E-11 1.E-11 4.E-11 5.0E-04 5.0E-04 2.8E-10 8.5E-11 6.E-07 2.E-07 7.E-07
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-06
RM 5 West Metals
RM 5 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 4.3E-08 1.3E-08 6.E-08 2.E-08 8.E-08 3.0E-04 3.0E-04 1.2E-07 3.7E-08 4.E-04 1.E-04 5.E-04
RM 5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 5.2E-08 NL NL -- NL NL 0.0E+00 1.4E-07 NL NL --
RM 5 West Mercury 6.0E-02 mg/kg -- -- 0.0E+00 2.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.9E-10 0.E+00 2.E-06 2.E-06
RM 5 West Thallium 2.7E+01 mg/kg -- -- 0.0E+00 9.4E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.6E-07 0.E+00 4.E-03 4.E-03
RM 5 West Butyltins
RM 5 West Tributyltin ion 2.1E+01 ug/kg -- -- 8.0E-10 7.3E-11 -- -- -- 3.0E-04 3.0E-04 2.2E-09 2.1E-10 7.E-06 7.E-07 8.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene 1.8E+03 ug/kg 7.3E-01 7.3E-01 9.1E-08 6.4E-09 7.E-08 5.E-09 7.E-08 -- -- 2.5E-07 1.8E-08 -- -- --
RM 5 West Benzo(a)pyrene 2.4E+03 ug/kg 7.3E+00 7.3E+00 1.2E-07 8.4E-09 9.E-07 6.E-08 9.E-07 -- -- 3.3E-07 2.4E-08 -- -- --
RM 5 West Benzo(b)fluoranthene 1.6E+03 ug/kg 7.3E-01 7.3E-01 8.0E-08 5.7E-09 6.E-08 4.E-09 6.E-08 -- -- 2.3E-07 1.6E-08 -- -- --
RM 5 West Benzo(k)fluoranthene 5.7E+02 ug/kg 7.3E-02 7.3E-02 2.8E-08 2.0E-09 2.E-09 1.E-10 2.E-09 -- -- 7.9E-08 5.6E-09 -- -- --
RM 5 West Dibenzo(a,h)anthracene 2.3E+02 ug/kg 7.3E+00 7.3E+00 1.1E-08 8.0E-10 8.E-08 6.E-09 9.E-08 -- -- 3.2E-08 2.2E-09 -- -- --
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 West Indeno(1,2,3-cd)pyrene 1.8E+03 ug/kg 7.3E-01 7.3E-01 8.7E-08 6.2E-09 6.E-08 5.E-09 7.E-08 -- -- 2.4E-07 1.7E-08 -- -- --
RM 5 West Naphthalene 4.2E+02 ug/kg -- -- 2.1E-08 1.5E-09 -- -- -- 2.0E-02 2.0E-02 5.9E-08 4.1E-09 3.E-06 2.E-07 3.E-06
RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 8.E-08 1.E-06 -- -- -- -- -- -- --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 9.1E+01 ug/kg 1.4E-02 1.4E-02 3.5E-09 3.2E-10 5.E-11 4.E-12 5.E-11 2.0E-02 2.0E-02 9.7E-09 8.9E-10 5.E-07 4.E-08 5.E-07
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 1.3E-09 8.8E-11 3.E-09 2.E-10 3.E-09 2.0E-05 2.0E-05 3.8E-09 2.5E-10 2.E-04 1.E-05 2.E-04
RM 5 West Total PCB Congeners 9.6E+04 pg/g NA NA 5.1E-09 3.4E-10 NA NA -- NA NA 1.4E-08 9.4E-10 NA NA --
RM 5 West Total PCBs, Adjusted 9.2E+04 pg/g 2.0E+00 2.0E+00 4.9E-09 3.2E-10 1.E-08 6.E-10 1.E-08 2.0E-05 2.0E-05 1.4E-08 9.0E-10 7.E-04 4.E-05 7.E-04
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 5.4E+00 pg/g 1.3E+05 1.3E+05 6.2E-14 1.9E-14 8.E-09 2.E-09 1.E-08 1.0E-09 1.0E-09 1.7E-13 5.3E-14 2.E-04 5.E-05 2.E-04
RM 5 West Total PCB TEQ 2.1E+00 pg/g 1.3E+05 1.3E+05 1.1E-13 7.3E-15 1.E-08 9.E-10 2.E-08 1.0E-09 1.0E-09 3.1E-13 2.0E-14 3.E-04 2.E-05 3.E-04
RM 5 West Total TEQ -- pg/g -- -- -- -- 2.E-08 3.E-09 3.E-08 -- -- -- -- 5.E-04 7.E-05 6.E-04
RM 5 West Pesticides
RM 5 West Aldrin 1.9E+00 ug/kg 1.7E+01 1.7E+01 7.2E-11 6.6E-12 1.E-09 1.E-10 1.E-09 3.0E-05 3.0E-05 2.0E-10 1.9E-11 7.E-06 6.E-07 7.E-06
RM 5 West Dieldrin 7.8E-01 ug/kg 1.6E+01 1.6E+01 3.0E-11 2.7E-12 5.E-10 4.E-11 5.E-10 5.0E-05 5.0E-05 8.3E-11 7.6E-12 2.E-06 2.E-07 2.E-06
RM 5 West Total DDT 4.2E+01 ug/kg 3.4E-01 3.4E-01 4.8E-10 1.5E-10 2.E-10 5.E-11 2.E-10 5.0E-04 5.0E-04 1.4E-09 4.1E-10 3.E-06 8.E-07 4.E-06
RM 5 West Conventionals
RM 5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 5 East Metals
RM 5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 4.2E-08 1.3E-08 6.E-08 2.E-08 8.E-08 3.0E-04 3.0E-04 1.2E-07 3.6E-08 4.E-04 1.E-04 5.E-04
RM 5 East Lead 1.7E+01 mg/kg NL NL 0.0E+00 6.0E-08 NL NL -- NL NL 0.0E+00 1.7E-07 NL NL --
RM 5 East Mercury 8.6E-02 mg/kg -- -- 0.0E+00 3.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.4E-10 0.E+00 3.E-06 3.E-06
RM 5 East Thallium 2.2E+01 mg/kg -- -- 0.0E+00 7.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.2E-07 0.E+00 3.E-03 3.E-03
RM 5 East Butyltins
RM 5 East Tributyltin ion 1.2E+02 ug/kg -- -- 4.6E-09 4.2E-10 -- -- -- 3.0E-04 3.0E-04 1.3E-08 1.2E-09 4.E-05 4.E-06 5.E-05
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene 3.3E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.2E-09 1.E-08 8.E-10 1.E-08 -- -- 4.6E-08 3.2E-09 -- -- --
RM 5 East Benzo(a)pyrene 4.7E+02 ug/kg 7.3E+00 7.3E+00 2.3E-08 1.7E-09 2.E-07 1.E-08 2.E-07 -- -- 6.6E-08 4.6E-09 -- -- --
RM 5 East Benzo(b)fluoranthene 6.7E+02 ug/kg 7.3E-01 7.3E-01 3.3E-08 2.3E-09 2.E-08 2.E-09 3.E-08 -- -- 9.3E-08 6.5E-09 -- -- --
RM 5 East Benzo(k)fluoranthene 3.0E+02 ug/kg 7.3E-02 7.3E-02 1.5E-08 1.1E-09 1.E-09 8.E-11 1.E-09 -- -- 4.2E-08 3.0E-09 -- -- --
RM 5 East Dibenzo(a,h)anthracene 9.1E+01 ug/kg 7.3E+00 7.3E+00 4.5E-09 3.2E-10 3.E-08 2.E-09 4.E-08 -- -- 1.3E-08 8.9E-10 -- -- --
RM 5 East Indeno(1,2,3-cd)pyrene 4.8E+02 ug/kg 7.3E-01 7.3E-01 2.4E-08 1.7E-09 2.E-08 1.E-09 2.E-08 -- -- 6.7E-08 4.7E-09 -- -- --
RM 5 East Naphthalene 1.3E+02 ug/kg -- -- 6.6E-09 4.7E-10 -- -- -- 2.0E-02 2.0E-02 1.9E-08 1.3E-09 9.E-07 7.E-08 1.E-06
RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-08 3.E-07 -- -- -- -- -- -- --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.4E-02 5.0E-09 4.6E-10 7.E-11 6.E-12 8.E-11 2.0E-02 2.0E-02 1.4E-08 1.3E-09 7.E-07 6.E-08 8.E-07
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 1.4E-09 8.9E-11 3.E-09 2.E-10 3.E-09 2.0E-05 2.0E-05 3.8E-09 2.5E-10 2.E-04 1.E-05 2.E-04
RM 5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 5 East Pesticides
RM 5 East Aldrin 8.0E-01 ug/kg 1.7E+01 1.7E+01 3.0E-11 2.8E-12 5.E-10 5.E-11 6.E-10 3.0E-05 3.0E-05 8.5E-11 7.8E-12 3.E-06 3.E-07 3.E-06
RM 5 East Dieldrin 7.9E-01 ug/kg 1.6E+01 1.6E+01 3.0E-11 2.8E-12 5.E-10 4.E-11 5.E-10 5.0E-05 5.0E-05 8.4E-11 7.7E-12 2.E-06 2.E-07 2.E-06
RM 5 East Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 2.1E-11 6.5E-12 7.E-12 2.E-12 9.E-12 5.0E-04 5.0E-04 6.0E-11 1.8E-11 1.E-07 4.E-08 2.E-07
RM 5 East Conventionals
RM 5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 5.5 West Metals
RM 5.5 West Arsenic 6.1E+00 mg/kg 1.5E+00 1.5E+00 6.9E-08 2.1E-08 1.E-07 3.E-08 1.E-07 3.0E-04 3.0E-04 1.9E-07 6.0E-08 6.E-04 2.E-04 8.E-04
RM 5.5 West Lead 2.3E+01 mg/kg NL NL 0.0E+00 7.9E-08 NL NL -- NL NL 0.0E+00 2.2E-07 NL NL --
RM 5.5 West Mercury 8.0E-02 mg/kg -- -- 0.0E+00 2.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.9E-10 0.E+00 3.E-06 3.E-06
RM 5.5 West Thallium 8.0E-02 mg/kg -- -- 0.0E+00 2.8E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.8E-10 0.E+00 1.E-05 1.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 4.3E+01 ug/kg -- -- 1.7E-09 1.5E-10 -- -- -- 3.0E-04 3.0E-04 4.6E-09 4.2E-10 2.E-05 1.E-06 2.E-05
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene 3.0E+03 ug/kg 7.3E-01 7.3E-01 1.5E-07 1.1E-08 1.E-07 8.E-09 1.E-07 -- -- 4.2E-07 3.0E-08 -- -- --
RM 5.5 West Benzo(a)pyrene 4.3E+03 ug/kg 7.3E+00 7.3E+00 2.1E-07 1.5E-08 2.E-06 1.E-07 2.E-06 -- -- 6.0E-07 4.2E-08 -- -- --
RM 5.5 West Benzo(b)fluoranthene 3.1E+03 ug/kg 7.3E-01 7.3E-01 1.5E-07 1.1E-08 1.E-07 8.E-09 1.E-07 -- -- 4.3E-07 3.0E-08 -- -- --
RM 5.5 West Benzo(k)fluoranthene 2.0E+03 ug/kg 7.3E-02 7.3E-02 1.0E-07 7.1E-09 7.E-09 5.E-10 8.E-09 -- -- 2.8E-07 2.0E-08 -- -- --
RM 5.5 West Dibenzo(a,h)anthracene 3.5E+02 ug/kg 7.3E+00 7.3E+00 1.7E-08 1.2E-09 1.E-07 9.E-09 1.E-07 -- -- 4.9E-08 3.4E-09 -- -- --
RM 5.5 West Indeno(1,2,3-cd)pyrene 3.5E+03 ug/kg 7.3E-01 7.3E-01 1.7E-07 1.2E-08 1.E-07 9.E-09 1.E-07 -- -- 4.8E-07 3.4E-08 -- -- --
RM 5.5 West Naphthalene 2.7E+02 ug/kg -- -- 1.3E-08 9.3E-10 -- -- -- 2.0E-02 2.0E-02 3.7E-08 2.6E-09 2.E-06 1.E-07 2.E-06
RM 5.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-06 1.E-07 2.E-06 -- -- -- -- -- -- --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 4.2E-09 3.9E-10 6.E-11 5.E-12 6.E-11 2.0E-02 2.0E-02 1.2E-08 1.1E-09 6.E-07 5.E-08 6.E-07
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 5.1E+01 ug/kg 2.0E+00 2.0E+00 2.7E-09 1.8E-10 5.E-09 4.E-10 6.E-09 2.0E-05 2.0E-05 7.7E-09 5.0E-10 4.E-04 3.E-05 4.E-04
RM 5.5 West Total PCB Congeners 3.2E+04 pg/g NA NA 1.7E-09 1.1E-10 NA NA -- NA NA 4.7E-09 3.1E-10 NA NA --
RM 5.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 1.6E-09 1.0E-10 3.E-09 2.E-10 3.E-09 2.0E-05 2.0E-05 4.3E-09 2.9E-10 2.E-04 1.E-05 2.E-04
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 2.3E+00 pg/g 1.3E+05 1.3E+05 2.7E-14 8.2E-15 3.E-09 1.E-09 5.E-09 1.0E-09 1.0E-09 7.5E-14 2.3E-14 7.E-05 2.E-05 1.E-04
RM 5.5 West Total PCB TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 5.8E-14 3.8E-15 8.E-09 5.E-10 8.E-09 1.0E-09 1.0E-09 1.6E-13 1.1E-14 2.E-04 1.E-05 2.E-04
RM 5.5 West Total TEQ -- pg/g -- -- -- -- 1.E-08 2.E-09 1.E-08 -- -- -- -- 2.E-04 3.E-05 3.E-04
RM 5.5 West Pesticides
RM 5.5 West Aldrin 6.7E-01 ug/kg 1.7E+01 1.7E+01 2.6E-11 2.3E-12 4.E-10 4.E-11 5.E-10 3.0E-05 3.0E-05 7.2E-11 6.6E-12 2.E-06 2.E-07 3.E-06
RM 5.5 West Dieldrin 4.1E-01 ug/kg 1.6E+01 1.6E+01 1.6E-11 1.4E-12 2.E-10 2.E-11 3.E-10 5.0E-05 5.0E-05 4.3E-11 4.0E-12 9.E-07 8.E-08 9.E-07
RM 5.5 West Total DDT 6.2E+01 ug/kg 3.4E-01 3.4E-01 7.0E-10 2.1E-10 2.E-10 7.E-11 3.E-10 5.0E-04 5.0E-04 2.0E-09 6.0E-10 4.E-06 1.E-06 5.E-06
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 5.5 East Metals
RM 5.5 East Arsenic 8.9E+00 mg/kg 1.5E+00 1.5E+00 1.0E-07 3.1E-08 2.E-07 5.E-08 2.E-07 3.0E-04 3.0E-04 2.8E-07 8.7E-08 9.E-04 3.E-04 1.E-03
RM 5.5 East Lead 7.9E+01 mg/kg NL NL 0.0E+00 2.8E-07 NL NL -- NL NL 0.0E+00 7.8E-07 NL NL --
RM 5.5 East Mercury 6.7E-01 mg/kg -- -- 0.0E+00 2.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.5E-09 0.E+00 2.E-05 2.E-05
RM 5.5 East Thallium 1.9E+01 mg/kg -- -- 0.0E+00 6.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.9E-07 0.E+00 3.E-03 3.E-03
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 3.2E+02 ug/kg -- -- 1.2E-08 1.1E-09 -- -- -- 3.0E-04 3.0E-04 3.4E-08 3.1E-09 1.E-04 1.E-05 1.E-04
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene 5.7E+02 ug/kg 7.3E-01 7.3E-01 2.8E-08 2.0E-09 2.E-08 1.E-09 2.E-08 -- -- 8.0E-08 5.6E-09 -- -- --
RM 5.5 East Benzo(a)pyrene 7.0E+02 ug/kg 7.3E+00 7.3E+00 3.5E-08 2.4E-09 3.E-07 2.E-08 3.E-07 -- -- 9.7E-08 6.8E-09 -- -- --
RM 5.5 East Benzo(b)fluoranthene 8.4E+02 ug/kg 7.3E-01 7.3E-01 4.1E-08 2.9E-09 3.E-08 2.E-09 3.E-08 -- -- 1.2E-07 8.2E-09 -- -- --
RM 5.5 East Benzo(k)fluoranthene 4.4E+02 ug/kg 7.3E-02 7.3E-02 2.2E-08 1.5E-09 2.E-09 1.E-10 2.E-09 -- -- 6.1E-08 4.3E-09 -- -- --
RM 5.5 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 6.9E-09 4.9E-10 5.E-08 4.E-09 5.E-08 -- -- 1.9E-08 1.4E-09 -- -- --
RM 5.5 East Indeno(1,2,3-cd)pyrene 5.3E+02 ug/kg 7.3E-01 7.3E-01 2.6E-08 1.8E-09 2.E-08 1.E-09 2.E-08 -- -- 7.3E-08 5.2E-09 -- -- --
RM 5.5 East Naphthalene 3.5E+02 ug/kg -- -- 1.7E-08 1.2E-09 -- -- -- 2.0E-02 2.0E-02 4.9E-08 3.4E-09 2.E-06 2.E-07 3.E-06
RM 5.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-07 3.E-08 4.E-07 -- -- -- -- -- -- --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 3.3E+02 ug/kg 1.4E-02 1.4E-02 1.3E-08 1.2E-09 2.E-10 2.E-11 2.E-10 2.0E-02 2.0E-02 3.5E-08 3.2E-09 2.E-06 2.E-07 2.E-06
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 9.6E-09 6.3E-10 2.E-08 1.E-09 2.E-08 2.0E-05 2.0E-05 2.7E-08 1.8E-09 1.E-03 9.E-05 1.E-03
RM 5.5 East Total PCB Congeners 2.2E+05 pg/g NA NA 1.2E-08 7.6E-10 NA NA -- NA NA 3.2E-08 2.1E-09 NA NA --
RM 5.5 East Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 2.0E+00 1.1E-08 7.2E-10 2.E-08 1.E-09 2.E-08 2.0E-05 2.0E-05 3.1E-08 2.0E-09 2.E-03 1.E-04 2.E-03
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 8.9E+00 pg/g 1.3E+05 1.3E+05 1.0E-13 3.1E-14 1.E-08 4.E-09 2.E-08 1.0E-09 1.0E-09 2.8E-13 8.7E-14 3.E-04 9.E-05 4.E-04
RM 5.5 East Total PCB TEQ 5.8E+00 pg/g 1.3E+05 1.3E+05 3.1E-13 2.0E-14 4.E-08 3.E-09 4.E-08 1.0E-09 1.0E-09 8.7E-13 5.7E-14 9.E-04 6.E-05 9.E-04
RM 5.5 East Total TEQ -- pg/g -- -- -- -- 5.E-08 7.E-09 6.E-08 -- -- -- -- 1.E-03 1.E-04 1.E-03
RM 5.5 East Pesticides
RM 5.5 East Aldrin 4.0E-01 ug/kg 1.7E+01 1.7E+01 1.5E-11 1.4E-12 3.E-10 2.E-11 3.E-10 3.0E-05 3.0E-05 4.3E-11 3.9E-12 1.E-06 1.E-07 2.E-06
RM 5.5 East Dieldrin 6.0E-01 ug/kg 1.6E+01 1.6E+01 2.3E-11 2.1E-12 4.E-10 3.E-11 4.E-10 5.0E-05 5.0E-05 6.4E-11 5.9E-12 1.E-06 1.E-07 1.E-06
RM 5.5 East Total DDT 2.0E+01 ug/kg 3.4E-01 3.4E-01 2.2E-10 6.9E-11 8.E-11 2.E-11 1.E-10 5.0E-04 5.0E-04 6.3E-10 1.9E-10 1.E-06 4.E-07 2.E-06
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-07
RM 6 West Metals
RM 6 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 4.7E-08 1.4E-08 7.E-08 2.E-08 9.E-08 3.0E-04 3.0E-04 1.3E-07 4.0E-08 4.E-04 1.E-04 6.E-04
RM 6 West Lead 1.1E+02 mg/kg NL NL 0.0E+00 3.7E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 6 West Mercury 1.4E-01 mg/kg -- -- 0.0E+00 4.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 6 West Thallium 4.8E+00 mg/kg -- -- 0.0E+00 1.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.7E-08 0.E+00 7.E-04 7.E-04
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 West Butyltins
RM 6 West Tributyltin ion 2.0E+01 ug/kg -- -- 7.5E-10 6.9E-11 -- -- -- 3.0E-04 3.0E-04 2.1E-09 1.9E-10 7.E-06 6.E-07 8.E-06
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene 4.8E+04 ug/kg 7.3E-01 7.3E-01 2.4E-06 1.7E-07 2.E-06 1.E-07 2.E-06 -- -- 6.6E-06 4.7E-07 -- -- --
RM 6 West Benzo(a)pyrene 5.8E+04 ug/kg 7.3E+00 7.3E+00 2.9E-06 2.0E-07 2.E-05 1.E-06 2.E-05 -- -- 8.0E-06 5.6E-07 -- -- --
RM 6 West Benzo(b)fluoranthene 4.3E+04 ug/kg 7.3E-01 7.3E-01 2.1E-06 1.5E-07 2.E-06 1.E-07 2.E-06 -- -- 5.9E-06 4.2E-07 -- -- --
RM 6 West Benzo(k)fluoranthene 2.7E+04 ug/kg 7.3E-02 7.3E-02 1.3E-06 9.4E-08 1.E-07 7.E-09 1.E-07 -- -- 3.7E-06 2.6E-07 -- -- --
RM 6 West Dibenzo(a,h)anthracene 5.4E+03 ug/kg 7.3E+00 7.3E+00 2.6E-07 1.9E-08 2.E-06 1.E-07 2.E-06 -- -- 7.4E-07 5.2E-08 -- -- --
RM 6 West Indeno(1,2,3-cd)pyrene 4.0E+04 ug/kg 7.3E-01 7.3E-01 2.0E-06 1.4E-07 1.E-06 1.E-07 2.E-06 -- -- 5.6E-06 3.9E-07 -- -- --
RM 6 West Naphthalene 2.6E+04 ug/kg -- -- 1.3E-06 8.9E-08 -- -- -- 2.0E-02 2.0E-02 3.5E-06 2.5E-07 2.E-04 1.E-05 2.E-04
RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-05 2.E-06 3.E-05 -- -- -- -- -- -- --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 3.8E+02 ug/kg 1.4E-02 1.4E-02 1.4E-08 1.3E-09 2.E-10 2.E-11 2.E-10 2.0E-02 2.0E-02 4.0E-08 3.7E-09 2.E-06 2.E-07 2.E-06
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 6.1E+01 ug/kg 2.0E+00 2.0E+00 3.3E-09 2.1E-10 7.E-09 4.E-10 7.E-09 2.0E-05 2.0E-05 9.1E-09 6.0E-10 5.E-04 3.E-05 5.E-04
RM 6 West Total PCB Congeners 1.9E+05 pg/g NA NA 9.9E-09 6.5E-10 NA NA -- NA NA 2.8E-08 1.8E-09 NA NA --
RM 6 West Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 2.0E+00 9.5E-09 6.2E-10 2.E-08 1.E-09 2.E-08 2.0E-05 2.0E-05 2.7E-08 1.7E-09 1.E-03 9.E-05 1.E-03
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 1.7E-14 5.3E-15 2.E-09 7.E-10 3.E-09 1.0E-09 1.0E-09 4.9E-14 1.5E-14 5.E-05 1.E-05 6.E-05
RM 6 West Total PCB TEQ 2.8E+00 pg/g 1.3E+05 1.3E+05 1.5E-13 9.9E-15 2.E-08 1.E-09 2.E-08 1.0E-09 1.0E-09 4.2E-13 2.8E-14 4.E-04 3.E-05 4.E-04
RM 6 West Total TEQ -- pg/g -- -- -- -- 2.E-08 2.E-09 2.E-08 -- -- -- -- 5.E-04 4.E-05 5.E-04
RM 6 West Pesticides
RM 6 West Aldrin 2.3E+00 ug/kg 1.7E+01 1.7E+01 8.9E-11 8.2E-12 2.E-09 1.E-10 2.E-09 3.0E-05 3.0E-05 2.5E-10 2.3E-11 8.E-06 8.E-07 9.E-06
RM 6 West Dieldrin 1.8E+00 ug/kg 1.6E+01 1.6E+01 7.0E-11 6.4E-12 1.E-09 1.E-10 1.E-09 5.0E-05 5.0E-05 1.9E-10 1.8E-11 4.E-06 4.E-07 4.E-06
RM 6 West Total DDT 8.1E+01 ug/kg 3.4E-01 3.4E-01 9.3E-10 2.8E-10 3.E-10 1.E-10 4.E-10 5.0E-04 5.0E-04 2.6E-09 8.0E-10 5.E-06 2.E-06 7.E-06
RM 6 West Conventionals
RM 6 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-05
RM 6 East Metals
RM 6 East Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 5.0E-08 1.5E-08 7.E-08 2.E-08 1.E-07 3.0E-04 3.0E-04 1.4E-07 4.3E-08 5.E-04 1.E-04 6.E-04
RM 6 East Lead 2.3E+01 mg/kg NL NL 0.0E+00 8.0E-08 NL NL -- NL NL 0.0E+00 2.2E-07 NL NL --
RM 6 East Mercury 4.0E-01 mg/kg -- -- 0.0E+00 1.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.9E-09 0.E+00 1.E-05 1.E-05
RM 6 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 3.5E+02 ug/kg -- -- 1.3E-08 1.2E-09 -- -- -- 3.0E-04 3.0E-04 3.7E-08 3.4E-09 1.E-04 1.E-05 1.E-04
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 6.6E-08 4.7E-09 5.E-08 3.E-09 5.E-08 -- -- 1.9E-07 1.3E-08 -- -- --
RM 6 East Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 9.5E-08 6.7E-09 7.E-07 5.E-08 7.E-07 -- -- 2.7E-07 1.9E-08 -- -- --
RM 6 East Benzo(b)fluoranthene 2.5E+03 ug/kg 7.3E-01 7.3E-01 1.2E-07 8.7E-09 9.E-08 6.E-09 1.E-07 -- -- 3.5E-07 2.4E-08 -- -- --
RM 6 East Benzo(k)fluoranthene 1.9E+03 ug/kg 7.3E-02 7.3E-02 9.4E-08 6.6E-09 7.E-09 5.E-10 7.E-09 -- -- 2.6E-07 1.9E-08 -- -- --
RM 6 East Dibenzo(a,h)anthracene 2.7E+02 ug/kg 7.3E+00 7.3E+00 1.3E-08 9.4E-10 1.E-07 7.E-09 1.E-07 -- -- 3.7E-08 2.6E-09 -- -- --
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 East Indeno(1,2,3-cd)pyrene 1.1E+03 ug/kg 7.3E-01 7.3E-01 5.6E-08 3.9E-09 4.E-08 3.E-09 4.E-08 -- -- 1.6E-07 1.1E-08 -- -- --
RM 6 East Naphthalene 8.4E+02 ug/kg -- -- 4.1E-08 2.9E-09 -- -- -- 2.0E-02 2.0E-02 1.2E-07 8.2E-09 6.E-06 4.E-07 6.E-06
RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 7.E-08 1.E-06 -- -- -- -- -- -- --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 5.3E-09 4.9E-10 7.E-11 7.E-12 8.E-11 2.0E-02 2.0E-02 1.5E-08 1.4E-09 7.E-07 7.E-08 8.E-07
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 9.3E-09 6.1E-10 2.E-08 1.E-09 2.E-08 2.0E-05 2.0E-05 2.6E-08 1.7E-09 1.E-03 9.E-05 1.E-03
RM 6 East Total PCB Congeners 1.1E+05 pg/g NA NA 5.9E-09 3.9E-10 NA NA -- NA NA 1.7E-08 1.1E-09 NA NA --
RM 6 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 5.5E-09 3.6E-10 1.E-08 7.E-10 1.E-08 2.0E-05 2.0E-05 1.5E-08 1.0E-09 8.E-04 5.E-05 8.E-04
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.3E+05 4.7E-14 1.4E-14 6.E-09 2.E-09 8.E-09 1.0E-09 1.0E-09 1.3E-13 4.0E-14 1.E-04 4.E-05 2.E-04
RM 6 East Total PCB TEQ 3.4E+00 pg/g 1.3E+05 1.3E+05 1.8E-13 1.2E-14 2.E-08 2.E-09 3.E-08 1.0E-09 1.0E-09 5.1E-13 3.3E-14 5.E-04 3.E-05 5.E-04
RM 6 East Total TEQ -- pg/g -- -- -- -- 3.E-08 3.E-09 3.E-08 -- -- -- -- 6.E-04 7.E-05 7.E-04
RM 6 East Pesticides
RM 6 East Aldrin 6.4E-01 ug/kg 1.7E+01 1.7E+01 2.4E-11 2.2E-12 4.E-10 4.E-11 5.E-10 3.0E-05 3.0E-05 6.8E-11 6.2E-12 2.E-06 2.E-07 2.E-06
RM 6 East Dieldrin 1.0E-01 ug/kg 1.6E+01 1.6E+01 3.8E-12 3.5E-13 6.E-11 6.E-12 7.E-11 5.0E-05 5.0E-05 1.1E-11 9.8E-13 2.E-07 2.E-08 2.E-07
RM 6 East Total DDT 4.2E+00 ug/kg 3.4E-01 3.4E-01 4.9E-11 1.5E-11 2.E-11 5.E-12 2.E-11 5.0E-04 5.0E-04 1.4E-10 4.2E-11 3.E-07 8.E-08 4.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 6.5 West Metals
RM 6.5 West Arsenic 1.4E+01 mg/kg 1.5E+00 1.5E+00 1.6E-07 4.9E-08 2.E-07 7.E-08 3.E-07 3.0E-04 3.0E-04 4.5E-07 1.4E-07 2.E-03 5.E-04 2.E-03
RM 6.5 West Lead 7.3E+01 mg/kg NL NL 0.0E+00 2.6E-07 NL NL -- NL NL 0.0E+00 7.2E-07 NL NL --
RM 6.5 West Mercury 2.0E-01 mg/kg -- -- 0.0E+00 7.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.0E-09 0.E+00 7.E-06 7.E-06
RM 6.5 West Thallium 1.2E-01 mg/kg -- -- 0.0E+00 4.1E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-09 0.E+00 2.E-05 2.E-05
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 4.6E+01 ug/kg -- -- 1.8E-09 1.6E-10 -- -- -- 3.0E-04 3.0E-04 5.0E-09 4.5E-10 2.E-05 2.E-06 2.E-05
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene 1.0E+03 ug/kg 7.3E-01 7.3E-01 5.0E-08 3.5E-09 4.E-08 3.E-09 4.E-08 -- -- 1.4E-07 9.9E-09 -- -- --
RM 6.5 West Benzo(a)pyrene 1.2E+03 ug/kg 7.3E+00 7.3E+00 6.1E-08 4.3E-09 4.E-07 3.E-08 5.E-07 -- -- 1.7E-07 1.2E-08 -- -- --
RM 6.5 West Benzo(b)fluoranthene 1.4E+03 ug/kg 7.3E-01 7.3E-01 6.9E-08 4.8E-09 5.E-08 4.E-09 5.E-08 -- -- 1.9E-07 1.4E-08 -- -- --
RM 6.5 West Benzo(k)fluoranthene 6.6E+02 ug/kg 7.3E-02 7.3E-02 3.3E-08 2.3E-09 2.E-09 2.E-10 3.E-09 -- -- 9.1E-08 6.4E-09 -- -- --
RM 6.5 West Dibenzo(a,h)anthracene 4.2E+02 ug/kg 7.3E+00 7.3E+00 2.1E-08 1.5E-09 2.E-07 1.E-08 2.E-07 -- -- 5.9E-08 4.1E-09 -- -- --
RM 6.5 West Indeno(1,2,3-cd)pyrene 8.3E+02 ug/kg 7.3E-01 7.3E-01 4.1E-08 2.9E-09 3.E-08 2.E-09 3.E-08 -- -- 1.1E-07 8.1E-09 -- -- --
RM 6.5 West Naphthalene 1.4E+02 ug/kg -- -- 6.9E-09 4.9E-10 -- -- -- 2.0E-02 2.0E-02 1.9E-08 1.4E-09 1.E-06 7.E-08 1.E-06
RM 6.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-07 5.E-08 8.E-07 -- -- -- -- -- -- --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 4.0E-09 3.7E-10 6.E-11 5.E-12 6.E-11 2.0E-02 2.0E-02 1.1E-08 1.0E-09 6.E-07 5.E-08 6.E-07
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 9.1E+01 ug/kg 2.0E+00 2.0E+00 4.9E-09 3.2E-10 1.E-08 6.E-10 1.E-08 2.0E-05 2.0E-05 1.4E-08 8.9E-10 7.E-04 4.E-05 7.E-04
RM 6.5 West Total PCB Congeners 3.3E+05 pg/g NA NA 1.8E-08 1.2E-09 NA NA -- NA NA 4.9E-08 3.2E-09 NA NA --
RM 6.5 West Total PCBs, Adjusted 3.2E+05 pg/g 2.0E+00 2.0E+00 1.7E-08 1.1E-09 3.E-08 2.E-09 4.E-08 2.0E-05 2.0E-05 4.8E-08 3.1E-09 2.E-03 2.E-04 3.E-03
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 6.1E+01 pg/g 1.3E+05 1.3E+05 7.0E-13 2.1E-13 9.E-08 3.E-08 1.E-07 1.0E-09 1.0E-09 2.0E-12 6.0E-13 2.E-03 6.E-04 3.E-03
RM 6.5 West Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 1.6E-13 1.0E-14 2.E-08 1.E-09 2.E-08 1.0E-09 1.0E-09 4.4E-13 2.9E-14 4.E-04 3.E-05 5.E-04
RM 6.5 West Total TEQ -- pg/g -- -- -- -- 1.E-07 3.E-08 1.E-07 -- -- -- -- 2.E-03 6.E-04 3.E-03
RM 6.5 West Pesticides
RM 6.5 West Aldrin 2.5E+00 ug/kg 1.7E+01 1.7E+01 9.5E-11 8.7E-12 2.E-09 1.E-10 2.E-09 3.0E-05 3.0E-05 2.7E-10 2.4E-11 9.E-06 8.E-07 1.E-05
RM 6.5 West Dieldrin 5.9E-01 ug/kg 1.6E+01 1.6E+01 2.3E-11 2.1E-12 4.E-10 3.E-11 4.E-10 5.0E-05 5.0E-05 6.3E-11 5.8E-12 1.E-06 1.E-07 1.E-06
RM 6.5 West Total DDT 1.7E+02 ug/kg 3.4E-01 3.4E-01 1.9E-09 5.9E-10 7.E-10 2.E-10 9.E-10 5.0E-04 5.0E-04 5.4E-09 1.6E-09 1.E-05 3.E-06 1.E-05
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 6.5 East Metals
RM 6.5 East Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 6.6E-08 2.0E-08 1.E-07 3.E-08 1.E-07 3.0E-04 3.0E-04 1.9E-07 5.7E-08 6.E-04 2.E-04 8.E-04
RM 6.5 East Lead 2.2E+03 mg/kg NL NL 0.0E+00 7.7E-06 NL NL -- NL NL 0.0E+00 2.1E-05 NL NL --
RM 6.5 East Mercury 1.1E+01 mg/kg -- -- 0.0E+00 3.8E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-07 0.E+00 4.E-04 4.E-04
RM 6.5 East Thallium 8.0E+00 mg/kg -- -- 0.0E+00 2.8E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.8E-08 0.E+00 1.E-03 1.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 1.1E+02 ug/kg -- -- 4.0E-09 3.7E-10 -- -- -- 3.0E-04 3.0E-04 1.1E-08 1.0E-09 4.E-05 3.E-06 4.E-05
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene 2.3E+02 ug/kg 7.3E-01 7.3E-01 1.2E-08 8.2E-10 8.E-09 6.E-10 9.E-09 -- -- 3.2E-08 2.3E-09 -- -- --
RM 6.5 East Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 7.3E-09 5.2E-10 5.E-08 4.E-09 6.E-08 -- -- 2.0E-08 1.4E-09 -- -- --
RM 6.5 East Benzo(b)fluoranthene 2.0E+02 ug/kg 7.3E-01 7.3E-01 9.8E-09 6.9E-10 7.E-09 5.E-10 8.E-09 -- -- 2.7E-08 1.9E-09 -- -- --
RM 6.5 East Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 6.0E-09 4.2E-10 4.E-10 3.E-11 5.E-10 -- -- 1.7E-08 1.2E-09 -- -- --
RM 6.5 East Dibenzo(a,h)anthracene 1.9E+01 ug/kg 7.3E+00 7.3E+00 9.4E-10 6.6E-11 7.E-09 5.E-10 7.E-09 -- -- 2.6E-09 1.9E-10 -- -- --
RM 6.5 East Indeno(1,2,3-cd)pyrene 1.0E+02 ug/kg 7.3E-01 7.3E-01 5.1E-09 3.6E-10 4.E-09 3.E-10 4.E-09 -- -- 1.4E-08 1.0E-09 -- -- --
RM 6.5 East Naphthalene 1.2E+02 ug/kg -- -- 6.1E-09 4.3E-10 -- -- -- 2.0E-02 2.0E-02 1.7E-08 1.2E-09 9.E-07 6.E-08 9.E-07
RM 6.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-08 6.E-09 9.E-08 -- -- -- -- -- -- --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 4.7E-09 4.3E-10 7.E-11 6.E-12 7.E-11 2.0E-02 2.0E-02 1.3E-08 1.2E-09 7.E-07 6.E-08 7.E-07
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 6.9E+02 ug/kg 2.0E+00 2.0E+00 3.7E-08 2.4E-09 7.E-08 5.E-09 8.E-08 2.0E-05 2.0E-05 1.0E-07 6.8E-09 5.E-03 3.E-04 5.E-03
RM 6.5 East Total PCB Congeners 1.6E+06 pg/g NA NA 8.3E-08 5.5E-09 NA NA -- NA NA 2.3E-07 1.5E-08 NA NA --
RM 6.5 East Total PCBs, Adjusted 1.5E+06 pg/g 2.0E+00 2.0E+00 8.2E-08 5.4E-09 2.E-07 1.E-08 2.E-07 2.0E-05 2.0E-05 2.3E-07 1.5E-08 1.E-02 8.E-04 1.E-02
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 5.6E+01 pg/g 1.3E+05 1.3E+05 6.4E-13 2.0E-13 8.E-08 3.E-08 1.E-07 1.0E-09 1.0E-09 1.8E-12 5.5E-13 2.E-03 6.E-04 2.E-03
RM 6.5 East Total PCB TEQ 1.0E+01 pg/g 1.3E+05 1.3E+05 5.4E-13 3.6E-14 7.E-08 5.E-09 8.E-08 1.0E-09 1.0E-09 1.5E-12 1.0E-13 2.E-03 1.E-04 2.E-03
RM 6.5 East Total TEQ -- pg/g -- -- -- -- 2.E-07 3.E-08 2.E-07 -- -- -- -- 3.E-03 7.E-04 4.E-03
RM 6.5 East Pesticides
RM 6.5 East Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 1.1E-11 1.0E-12 2.E-10 2.E-11 2.E-10 3.0E-05 3.0E-05 3.1E-11 2.8E-12 1.E-06 9.E-08 1.E-06
RM 6.5 East Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 7.5E-12 6.8E-13 1.E-10 1.E-11 1.E-10 5.0E-05 5.0E-05 2.1E-11 1.9E-12 4.E-07 4.E-08 5.E-07
RM 6.5 East Total DDT 6.5E+01 ug/kg 3.4E-01 3.4E-01 7.4E-10 2.3E-10 3.E-10 8.E-11 3.E-10 5.0E-04 5.0E-04 2.1E-09 6.3E-10 4.E-06 1.E-06 5.E-06
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 7 West Metals
RM 7 West Arsenic 5.3E+00 mg/kg 1.5E+00 1.5E+00 6.0E-08 1.8E-08 9.E-08 3.E-08 1.E-07 3.0E-04 3.0E-04 1.7E-07 5.2E-08 6.E-04 2.E-04 7.E-04
RM 7 West Lead 2.1E+02 mg/kg NL NL 0.0E+00 7.3E-07 NL NL -- NL NL 0.0E+00 2.0E-06 NL NL --
RM 7 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 3.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 7 West Thallium 8.1E+00 mg/kg -- -- 0.0E+00 2.8E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.9E-08 0.E+00 1.E-03 1.E-03
RM 7 West Butyltins
RM 7 West Tributyltin ion 6.4E+00 ug/kg -- -- 2.4E-10 2.2E-11 -- -- -- 3.0E-04 3.0E-04 6.8E-10 6.3E-11 2.E-06 2.E-07 2.E-06
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene 2.2E+03 ug/kg 7.3E-01 7.3E-01 1.1E-07 7.7E-09 8.E-08 6.E-09 9.E-08 -- -- 3.1E-07 2.2E-08 -- -- --
RM 7 West Benzo(a)pyrene 1.7E+03 ug/kg 7.3E+00 7.3E+00 8.4E-08 6.0E-09 6.E-07 4.E-08 7.E-07 -- -- 2.4E-07 1.7E-08 -- -- --
RM 7 West Benzo(b)fluoranthene 4.5E+03 ug/kg 7.3E-01 7.3E-01 2.2E-07 1.6E-08 2.E-07 1.E-08 2.E-07 -- -- 6.2E-07 4.4E-08 -- -- --
RM 7 West Benzo(k)fluoranthene 1.4E+03 ug/kg 7.3E-02 7.3E-02 7.1E-08 5.0E-09 5.E-09 4.E-10 6.E-09 -- -- 2.0E-07 1.4E-08 -- -- --
RM 7 West Dibenzo(a,h)anthracene 5.3E+02 ug/kg 7.3E+00 7.3E+00 2.6E-08 1.9E-09 2.E-07 1.E-08 2.E-07 -- -- 7.4E-08 5.2E-09 -- -- --
RM 7 West Indeno(1,2,3-cd)pyrene 1.4E+03 ug/kg 7.3E-01 7.3E-01 6.9E-08 4.9E-09 5.E-08 4.E-09 5.E-08 -- -- 1.9E-07 1.4E-08 -- -- --
RM 7 West Naphthalene 1.1E+01 ug/kg -- -- 5.4E-10 3.8E-11 -- -- -- 2.0E-02 2.0E-02 1.5E-09 1.1E-10 8.E-08 5.E-09 8.E-08
RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-06 8.E-08 1.E-06 -- -- -- -- -- -- --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.7E+02 ug/kg 1.4E-02 1.4E-02 1.0E-08 9.6E-10 1.E-10 1.E-11 2.E-10 2.0E-02 2.0E-02 2.9E-08 2.7E-09 1.E-06 1.E-07 2.E-06
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 9.3E+01 ug/kg 2.0E+00 2.0E+00 4.9E-09 3.2E-10 1.E-08 6.E-10 1.E-08 2.0E-05 2.0E-05 1.4E-08 9.1E-10 7.E-04 5.E-05 7.E-04
RM 7 West Total PCB Congeners 8.4E+05 pg/g NA NA 4.5E-08 2.9E-09 NA NA -- NA NA 1.3E-07 8.3E-09 NA NA --
RM 7 West Total PCBs, Adjusted 8.0E+05 pg/g 2.0E+00 2.0E+00 4.3E-08 2.8E-09 9.E-08 6.E-09 9.E-08 2.0E-05 2.0E-05 1.2E-07 7.8E-09 6.E-03 4.E-04 6.E-03
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 8.4E+03 pg/g 1.3E+05 1.3E+05 9.6E-11 3.0E-11 1.E-05 4.E-06 2.E-05 1.0E-09 1.0E-09 2.7E-10 8.3E-11 3.E-01 8.E-02 4.E-01
RM 7 West Total PCB TEQ 2.7E+01 pg/g 1.3E+05 1.3E+05 1.4E-12 9.3E-14 2.E-07 1.E-08 2.E-07 1.0E-09 1.0E-09 4.0E-12 2.6E-13 4.E-03 3.E-04 4.E-03
RM 7 West Total TEQ -- pg/g -- -- -- -- 1.E-05 4.E-06 2.E-05 -- -- -- -- 3.E-01 8.E-02 4.E-01
RM 7 West Pesticides
RM 7 West Aldrin 9.6E+01 ug/kg 1.7E+01 1.7E+01 3.6E-09 3.3E-10 6.E-08 6.E-09 7.E-08 3.0E-05 3.0E-05 1.0E-08 9.4E-10 3.E-04 3.E-05 4.E-04
RM 7 West Dieldrin 2.0E+00 ug/kg 1.6E+01 1.6E+01 7.8E-11 7.1E-12 1.E-09 1.E-10 1.E-09 5.0E-05 5.0E-05 2.2E-10 2.0E-11 4.E-06 4.E-07 5.E-06
RM 7 West Total DDT 5.1E+03 ug/kg 3.4E-01 3.4E-01 5.8E-08 1.8E-08 2.E-08 6.E-09 3.E-08 5.0E-04 5.0E-04 1.6E-07 5.0E-08 3.E-04 1.E-04 4.E-04
RM 7 West Conventionals
RM 7 West Perchlorate 2.7E+05 ug/kg -- -- 0.0E+00 9.6E-07 -- -- -- 7.0E-04 7.0E-04 0.0E+00 2.7E-06 0.E+00 4.E-03 4.E-03
Exposure Point Total 2.E-05
RM 7 East Metals
RM 7 East Arsenic 1.5E+01 mg/kg 1.5E+00 1.5E+00 1.7E-07 5.2E-08 3.E-07 8.E-08 3.E-07 3.0E-04 3.0E-04 4.7E-07 1.4E-07 2.E-03 5.E-04 2.E-03
RM 7 East Lead 1.1E+02 mg/kg NL NL 0.0E+00 3.7E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 7 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 2.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.6E-10 0.E+00 2.E-06 2.E-06
RM 7 East Thallium 1.7E+01 mg/kg -- -- 0.0E+00 5.9E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-07 0.E+00 3.E-03 3.E-03
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7 East Butyltins
RM 7 East Tributyltin ion 8.0E+02 ug/kg -- -- 3.1E-08 2.8E-09 -- -- -- 3.0E-04 3.0E-04 8.6E-08 7.9E-09 3.E-04 3.E-05 3.E-04
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene 4.2E+02 ug/kg 7.3E-01 7.3E-01 2.1E-08 1.5E-09 2.E-08 1.E-09 2.E-08 -- -- 5.8E-08 4.1E-09 -- -- --
RM 7 East Benzo(a)pyrene 5.8E+02 ug/kg 7.3E+00 7.3E+00 2.9E-08 2.0E-09 2.E-07 1.E-08 2.E-07 -- -- 8.1E-08 5.7E-09 -- -- --
RM 7 East Benzo(b)fluoranthene 6.7E+02 ug/kg 7.3E-01 7.3E-01 3.3E-08 2.3E-09 2.E-08 2.E-09 3.E-08 -- -- 9.3E-08 6.5E-09 -- -- --
RM 7 East Benzo(k)fluoranthene 4.9E+02 ug/kg 7.3E-02 7.3E-02 2.4E-08 1.7E-09 2.E-09 1.E-10 2.E-09 -- -- 6.7E-08 4.8E-09 -- -- --
RM 7 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 7.1E-09 5.0E-10 5.E-08 4.E-09 6.E-08 -- -- 2.0E-08 1.4E-09 -- -- --
RM 7 East Indeno(1,2,3-cd)pyrene 3.9E+02 ug/kg 7.3E-01 7.3E-01 1.9E-08 1.4E-09 1.E-08 1.E-09 2.E-08 -- -- 5.4E-08 3.8E-09 -- -- --
RM 7 East Naphthalene 4.5E+01 ug/kg -- -- 2.2E-09 1.6E-10 -- -- -- 2.0E-02 2.0E-02 6.3E-09 4.4E-10 3.E-07 2.E-08 3.E-07
RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 2.E-08 3.E-07 -- -- -- -- -- -- --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 1.0E+03 ug/kg 1.4E-02 1.4E-02 3.8E-08 3.5E-09 5.E-10 5.E-11 6.E-10 2.0E-02 2.0E-02 1.1E-07 9.8E-09 5.E-06 5.E-07 6.E-06
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 7.0E+01 ug/kg 2.0E+00 2.0E+00 3.7E-09 2.5E-10 7.E-09 5.E-10 8.E-09 2.0E-05 2.0E-05 1.0E-08 6.9E-10 5.E-04 3.E-05 6.E-04
RM 7 East Total PCB Congeners 3.0E+04 pg/g NA NA 1.6E-09 1.0E-10 NA NA -- NA NA 4.4E-09 2.9E-10 NA NA --
RM 7 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 1.5E-09 9.9E-11 3.E-09 2.E-10 3.E-09 2.0E-05 2.0E-05 4.2E-09 2.8E-10 2.E-04 1.E-05 2.E-04
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 4.0E+01 pg/g 1.3E+05 1.3E+05 4.6E-13 1.4E-13 6.E-08 2.E-08 8.E-08 1.0E-09 1.0E-09 1.3E-12 3.9E-13 1.E-03 4.E-04 2.E-03
RM 7 East Total PCB TEQ 7.4E-01 pg/g 1.3E+05 1.3E+05 3.9E-14 2.6E-15 5.E-09 3.E-10 5.E-09 1.0E-09 1.0E-09 1.1E-13 7.2E-15 1.E-04 7.E-06 1.E-04
RM 7 East Total TEQ -- pg/g -- -- -- -- 6.E-08 2.E-08 8.E-08 -- -- -- -- 1.E-03 4.E-04 2.E-03
RM 7 East Pesticides
RM 7 East Aldrin 4.6E-01 ug/kg 1.7E+01 1.7E+01 1.8E-11 1.6E-12 3.E-10 3.E-11 3.E-10 3.0E-05 3.0E-05 4.9E-11 4.5E-12 2.E-06 2.E-07 2.E-06
RM 7 East Dieldrin 1.2E-01 ug/kg 1.6E+01 1.6E+01 4.4E-12 4.0E-13 7.E-11 6.E-12 8.E-11 5.0E-05 5.0E-05 1.2E-11 1.1E-12 2.E-07 2.E-08 3.E-07
RM 7 East Total DDT 1.0E+01 ug/kg 3.4E-01 3.4E-01 1.1E-10 3.5E-11 4.E-11 1.E-11 5.E-11 5.0E-04 5.0E-04 3.2E-10 9.8E-11 6.E-07 2.E-07 8.E-07
RM 7 East Conventionals
RM 7 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-07
RM 7.5 West Metals
RM 7.5 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 4.2E-08 1.3E-08 6.E-08 2.E-08 8.E-08 3.0E-04 3.0E-04 1.2E-07 3.6E-08 4.E-04 1.E-04 5.E-04
RM 7.5 West Lead 2.4E+01 mg/kg NL NL 0.0E+00 8.5E-08 NL NL -- NL NL 0.0E+00 2.4E-07 NL NL --
RM 7.5 West Mercury 1.3E-01 mg/kg -- -- 0.0E+00 4.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 7.5 West Thallium 1.1E+01 mg/kg -- -- 0.0E+00 3.8E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-07 0.E+00 2.E-03 2.E-03
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 9.7E+00 ug/kg -- -- 3.7E-10 3.4E-11 -- -- -- 3.0E-04 3.0E-04 1.0E-09 9.5E-11 3.E-06 3.E-07 4.E-06
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene 4.3E+02 ug/kg 7.3E-01 7.3E-01 2.1E-08 1.5E-09 2.E-08 1.E-09 2.E-08 -- -- 6.0E-08 4.2E-09 -- -- --
RM 7.5 West Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 1.7E-08 1.2E-09 1.E-07 9.E-09 1.E-07 -- -- 4.7E-08 3.3E-09 -- -- --
RM 7.5 West Benzo(b)fluoranthene 4.6E+02 ug/kg 7.3E-01 7.3E-01 2.3E-08 1.6E-09 2.E-08 1.E-09 2.E-08 -- -- 6.4E-08 4.5E-09 -- -- --
RM 7.5 West Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 6.4E-09 4.5E-10 5.E-10 3.E-11 5.E-10 -- -- 1.8E-08 1.3E-09 -- -- --
RM 7.5 West Dibenzo(a,h)anthracene 5.0E+01 ug/kg 7.3E+00 7.3E+00 2.5E-09 1.7E-10 2.E-08 1.E-09 2.E-08 -- -- 6.9E-09 4.9E-10 -- -- --
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 West Indeno(1,2,3-cd)pyrene 1.9E+02 ug/kg 7.3E-01 7.3E-01 9.4E-09 6.6E-10 7.E-09 5.E-10 7.E-09 -- -- 2.6E-08 1.9E-09 -- -- --
RM 7.5 West Naphthalene 3.3E+01 ug/kg -- -- 1.6E-09 1.2E-10 -- -- -- 2.0E-02 2.0E-02 4.6E-09 3.2E-10 2.E-07 2.E-08 2.E-07
RM 7.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-08 2.E-07 -- -- -- -- -- -- --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 7.0E-09 6.4E-10 1.E-10 9.E-12 1.E-10 2.0E-02 2.0E-02 2.0E-08 1.8E-09 1.E-06 9.E-08 1.E-06
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 2.5E+02 ug/kg 2.0E+00 2.0E+00 1.3E-08 8.7E-10 3.E-08 2.E-09 3.E-08 2.0E-05 2.0E-05 3.7E-08 2.4E-09 2.E-03 1.E-04 2.E-03
RM 7.5 West Total PCB Congeners 3.6E+04 pg/g NA NA 1.9E-09 1.3E-10 NA NA -- NA NA 5.4E-09 3.5E-10 NA NA --
RM 7.5 West Total PCBs, Adjusted 3.4E+04 pg/g 2.0E+00 2.0E+00 1.8E-09 1.2E-10 4.E-09 2.E-10 4.E-09 2.0E-05 2.0E-05 5.1E-09 3.4E-10 3.E-04 2.E-05 3.E-04
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 1.3E+05 3.0E-14 9.1E-15 4.E-09 1.E-09 5.E-09 1.0E-09 1.0E-09 8.3E-14 2.6E-14 8.E-05 3.E-05 1.E-04
RM 7.5 West Total PCB TEQ 9.2E-01 pg/g 1.3E+05 1.3E+05 4.9E-14 3.2E-15 6.E-09 4.E-10 7.E-09 1.0E-09 1.0E-09 1.4E-13 9.0E-15 1.E-04 9.E-06 1.E-04
RM 7.5 West Total TEQ -- pg/g -- -- -- -- 1.E-08 2.E-09 1.E-08 -- -- -- -- 2.E-04 3.E-05 3.E-04
RM 7.5 West Pesticides
RM 7.5 West Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 1.1E-11 1.0E-12 2.E-10 2.E-11 2.E-10 3.0E-05 3.0E-05 3.0E-11 2.8E-12 1.E-06 9.E-08 1.E-06
RM 7.5 West Dieldrin 7.7E-01 ug/kg 1.6E+01 1.6E+01 2.9E-11 2.7E-12 5.E-10 4.E-11 5.E-10 5.0E-05 5.0E-05 8.2E-11 7.5E-12 2.E-06 2.E-07 2.E-06
RM 7.5 West Total DDT 6.8E+01 ug/kg 3.4E-01 3.4E-01 7.7E-10 2.4E-10 3.E-10 8.E-11 3.E-10 5.0E-04 5.0E-04 2.2E-09 6.6E-10 4.E-06 1.E-06 6.E-06
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 7.5 East Metals
RM 7.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 4.8E-08 1.5E-08 7.E-08 2.E-08 9.E-08 3.0E-04 3.0E-04 1.3E-07 4.1E-08 4.E-04 1.E-04 6.E-04
RM 7.5 East Lead 1.5E+01 mg/kg NL NL 0.0E+00 5.1E-08 NL NL -- NL NL 0.0E+00 1.4E-07 NL NL --
RM 7.5 East Mercury 1.0E-01 mg/kg -- -- 0.0E+00 3.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.8E-10 0.E+00 3.E-06 3.E-06
RM 7.5 East Thallium 1.0E+01 mg/kg -- -- 0.0E+00 3.6E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-07 0.E+00 2.E-03 2.E-03
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 2.3E+02 ug/kg -- -- 8.7E-09 8.0E-10 -- -- -- 3.0E-04 3.0E-04 2.4E-08 2.2E-09 8.E-05 7.E-06 9.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene 4.0E+01 ug/kg 7.3E-01 7.3E-01 2.0E-09 1.4E-10 1.E-09 1.E-10 2.E-09 -- -- 5.5E-09 3.9E-10 -- -- --
RM 7.5 East Benzo(a)pyrene 3.5E+01 ug/kg 7.3E+00 7.3E+00 1.7E-09 1.2E-10 1.E-08 9.E-10 1.E-08 -- -- 4.9E-09 3.4E-10 -- -- --
RM 7.5 East Benzo(b)fluoranthene 4.4E+01 ug/kg 7.3E-01 7.3E-01 2.2E-09 1.5E-10 2.E-09 1.E-10 2.E-09 -- -- 6.1E-09 4.3E-10 -- -- --
RM 7.5 East Benzo(k)fluoranthene 3.1E+01 ug/kg 7.3E-02 7.3E-02 1.5E-09 1.1E-10 1.E-10 8.E-12 1.E-10 -- -- 4.3E-09 3.0E-10 -- -- --
RM 7.5 East Dibenzo(a,h)anthracene 1.1E+01 ug/kg 7.3E+00 7.3E+00 5.4E-10 3.8E-11 4.E-09 3.E-10 4.E-09 -- -- 1.5E-09 1.1E-10 -- -- --
RM 7.5 East Indeno(1,2,3-cd)pyrene 2.4E+01 ug/kg 7.3E-01 7.3E-01 1.2E-09 8.3E-11 9.E-10 6.E-11 9.E-10 -- -- 3.3E-09 2.3E-10 -- -- --
RM 7.5 East Naphthalene 1.1E+01 ug/kg -- -- 5.4E-10 3.8E-11 -- -- -- 2.0E-02 2.0E-02 1.5E-09 1.1E-10 8.E-08 5.E-09 8.E-08
RM 7.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 1.E-09 2.E-08 -- -- -- -- -- -- --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 2.7E+03 ug/kg 1.4E-02 1.4E-02 1.0E-07 9.6E-09 1.E-09 1.E-10 2.E-09 2.0E-02 2.0E-02 2.9E-07 2.7E-08 1.E-05 1.E-06 2.E-05
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 4.5E+01 ug/kg 2.0E+00 2.0E+00 2.4E-09 1.6E-10 5.E-09 3.E-10 5.E-09 2.0E-05 2.0E-05 6.7E-09 4.4E-10 3.E-04 2.E-05 4.E-04
RM 7.5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 7.5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 23 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 7.5 East Dieldrin 3.4E-01 ug/kg 1.6E+01 1.6E+01 1.3E-11 1.2E-12 2.E-10 2.E-11 2.E-10 5.0E-05 5.0E-05 3.6E-11 3.3E-12 7.E-07 7.E-08 8.E-07
RM 7.5 East Total DDT 3.3E+00 ug/kg 3.4E-01 3.4E-01 3.8E-11 1.2E-11 1.E-11 4.E-12 2.E-11 5.0E-04 5.0E-04 1.1E-10 3.3E-11 2.E-07 7.E-08 3.E-07
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 8 West Metals
RM 8 West Arsenic 8.0E+00 mg/kg 1.5E+00 1.5E+00 9.1E-08 2.8E-08 1.E-07 4.E-08 2.E-07 3.0E-04 3.0E-04 2.6E-07 7.8E-08 9.E-04 3.E-04 1.E-03
RM 8 West Lead 1.2E+02 mg/kg NL NL 0.0E+00 4.0E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 8 West Mercury 3.3E-01 mg/kg -- -- 0.0E+00 1.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.2E-09 0.E+00 1.E-05 1.E-05
RM 8 West Thallium 1.0E+01 mg/kg -- -- 0.0E+00 3.6E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-07 0.E+00 2.E-03 2.E-03
RM 8 West Butyltins
RM 8 West Tributyltin ion 2.5E+01 ug/kg -- -- 9.4E-10 8.6E-11 -- -- -- 3.0E-04 3.0E-04 2.6E-09 2.4E-10 9.E-06 8.E-07 1.E-05
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene 4.4E+02 ug/kg 7.3E-01 7.3E-01 2.2E-08 1.5E-09 2.E-08 1.E-09 2.E-08 -- -- 6.1E-08 4.3E-09 -- -- --
RM 8 West Benzo(a)pyrene 3.9E+02 ug/kg 7.3E+00 7.3E+00 1.9E-08 1.4E-09 1.E-07 1.E-08 2.E-07 -- -- 5.4E-08 3.8E-09 -- -- --
RM 8 West Benzo(b)fluoranthene 5.5E+02 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.9E-09 2.E-08 1.E-09 2.E-08 -- -- 7.6E-08 5.4E-09 -- -- --
RM 8 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 6.1E-09 4.3E-10 4.E-10 3.E-11 5.E-10 -- -- 1.7E-08 1.2E-09 -- -- --
RM 8 West Dibenzo(a,h)anthracene 7.7E+01 ug/kg 7.3E+00 7.3E+00 3.8E-09 2.7E-10 3.E-08 2.E-09 3.E-08 -- -- 1.1E-08 7.5E-10 -- -- --
RM 8 West Indeno(1,2,3-cd)pyrene 2.5E+02 ug/kg 7.3E-01 7.3E-01 1.3E-08 8.9E-10 9.E-09 6.E-10 1.E-08 -- -- 3.5E-08 2.5E-09 -- -- --
RM 8 West Naphthalene 8.1E+01 ug/kg -- -- 4.0E-09 2.8E-10 -- -- -- 2.0E-02 2.0E-02 1.1E-08 7.9E-10 6.E-07 4.E-08 6.E-07
RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 2.E-08 2.E-07 -- -- -- -- -- -- --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 1.7E+03 ug/kg 1.4E-02 1.4E-02 6.3E-08 5.8E-09 9.E-10 8.E-11 1.E-09 2.0E-02 2.0E-02 1.8E-07 1.6E-08 9.E-06 8.E-07 1.E-05
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 3.2E+02 ug/kg 2.0E+00 2.0E+00 1.7E-08 1.1E-09 3.E-08 2.E-09 4.E-08 2.0E-05 2.0E-05 4.7E-08 3.1E-09 2.E-03 2.E-04 3.E-03
RM 8 West Total PCB Congeners 1.2E+05 pg/g NA NA 6.2E-09 4.1E-10 NA NA -- NA NA 1.7E-08 1.1E-09 NA NA --
RM 8 West Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 5.4E-09 3.6E-10 1.E-08 7.E-10 1.E-08 2.0E-05 2.0E-05 1.5E-08 1.0E-09 8.E-04 5.E-05 8.E-04
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 4.3E-01 pg/g 1.3E+05 1.3E+05 4.9E-15 1.5E-15 6.E-10 2.E-10 8.E-10 1.0E-09 1.0E-09 1.4E-14 4.2E-15 1.E-05 4.E-06 2.E-05
RM 8 West Total PCB TEQ 6.1E+00 pg/g 1.3E+05 1.3E+05 3.2E-13 2.1E-14 4.E-08 3.E-09 4.E-08 1.0E-09 1.0E-09 9.0E-13 5.9E-14 9.E-04 6.E-05 1.E-03
RM 8 West Total TEQ -- pg/g -- -- -- -- 4.E-08 3.E-09 5.E-08 -- -- -- -- 9.E-04 6.E-05 1.E-03
RM 8 West Pesticides
RM 8 West Aldrin 1.2E-01 ug/kg 1.7E+01 1.7E+01 4.4E-12 4.0E-13 7.E-11 7.E-12 8.E-11 3.0E-05 3.0E-05 1.2E-11 1.1E-12 4.E-07 4.E-08 4.E-07
RM 8 West Dieldrin 4.6E+00 ug/kg 1.6E+01 1.6E+01 1.7E-10 1.6E-11 3.E-09 3.E-10 3.E-09 5.0E-05 5.0E-05 4.9E-10 4.5E-11 1.E-05 9.E-07 1.E-05
RM 8 West Total DDT 2.1E+01 ug/kg 3.4E-01 3.4E-01 2.4E-10 7.4E-11 8.E-11 3.E-11 1.E-10 5.0E-04 5.0E-04 6.8E-10 2.1E-10 1.E-06 4.E-07 2.E-06
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 West Conventionals
RM 8 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 8 East Metals
RM 8 East Arsenic 9.1E+00 mg/kg 1.5E+00 1.5E+00 1.0E-07 3.2E-08 2.E-07 5.E-08 2.E-07 3.0E-04 3.0E-04 2.9E-07 8.9E-08 1.E-03 3.E-04 1.E-03
RM 8 East Lead 4.6E+01 mg/kg NL NL 0.0E+00 1.6E-07 NL NL -- NL NL 0.0E+00 4.5E-07 NL NL --
RM 8 East Mercury 2.2E-01 mg/kg -- -- 0.0E+00 7.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.2E-09 0.E+00 7.E-06 7.E-06
RM 8 East Thallium 1.0E+01 mg/kg -- -- 0.0E+00 3.5E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.9E-08 0.E+00 2.E-03 2.E-03
RM 8 East Butyltins
RM 8 East Tributyltin ion 5.8E+03 ug/kg -- -- 2.2E-07 2.0E-08 -- -- -- 3.0E-04 3.0E-04 6.2E-07 5.7E-08 2.E-03 2.E-04 2.E-03
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene 4.0E+02 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.4E-09 1.E-08 1.E-09 2.E-08 -- -- 5.5E-08 3.9E-09 -- -- --
RM 8 East Benzo(a)pyrene 4.2E+02 ug/kg 7.3E+00 7.3E+00 2.1E-08 1.5E-09 2.E-07 1.E-08 2.E-07 -- -- 5.8E-08 4.1E-09 -- -- --
RM 8 East Benzo(b)fluoranthene 4.4E+02 ug/kg 7.3E-01 7.3E-01 2.2E-08 1.5E-09 2.E-08 1.E-09 2.E-08 -- -- 6.1E-08 4.3E-09 -- -- --
RM 8 East Benzo(k)fluoranthene 3.0E+02 ug/kg 7.3E-02 7.3E-02 1.5E-08 1.0E-09 1.E-09 8.E-11 1.E-09 -- -- 4.1E-08 2.9E-09 -- -- --
RM 8 East Dibenzo(a,h)anthracene 4.0E+01 ug/kg 7.3E+00 7.3E+00 2.0E-09 1.4E-10 1.E-08 1.E-09 2.E-08 -- -- 5.6E-09 3.9E-10 -- -- --
RM 8 East Indeno(1,2,3-cd)pyrene 2.9E+02 ug/kg 7.3E-01 7.3E-01 1.4E-08 1.0E-09 1.E-08 7.E-10 1.E-08 -- -- 4.1E-08 2.9E-09 -- -- --
RM 8 East Naphthalene 2.2E+01 ug/kg -- -- 1.1E-09 7.6E-11 -- -- -- 2.0E-02 2.0E-02 3.0E-09 2.1E-10 2.E-07 1.E-08 2.E-07
RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-08 2.E-07 -- -- -- -- -- -- --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 1.3E+03 ug/kg 1.4E-02 1.4E-02 5.0E-08 4.6E-09 7.E-10 6.E-11 8.E-10 2.0E-02 2.0E-02 1.4E-07 1.3E-08 7.E-06 6.E-07 8.E-06
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 4.6E+02 ug/kg 2.0E+00 2.0E+00 2.4E-08 1.6E-09 5.E-08 3.E-09 5.E-08 2.0E-05 2.0E-05 6.8E-08 4.5E-09 3.E-03 2.E-04 4.E-03
RM 8 East Total PCB Congeners 7.3E+05 pg/g NA NA 3.9E-08 2.5E-09 NA NA -- NA NA 1.1E-07 7.1E-09 NA NA --
RM 8 East Total PCBs, Adjusted 6.7E+05 pg/g 2.0E+00 2.0E+00 3.6E-08 2.3E-09 7.E-08 5.E-09 8.E-08 2.0E-05 2.0E-05 1.0E-07 6.6E-09 5.E-03 3.E-04 5.E-03
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 2.1E+00 pg/g 1.3E+05 1.3E+05 2.4E-14 7.3E-15 3.E-09 9.E-10 4.E-09 1.0E-09 1.0E-09 6.7E-14 2.0E-14 7.E-05 2.E-05 9.E-05
RM 8 East Total PCB TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 9.3E-13 6.1E-14 1.E-07 8.E-09 1.E-07 1.0E-09 1.0E-09 2.6E-12 1.7E-13 3.E-03 2.E-04 3.E-03
RM 8 East Total TEQ -- pg/g -- -- -- -- 1.E-07 9.E-09 1.E-07 -- -- -- -- 3.E-03 2.E-04 3.E-03
RM 8 East Pesticides
RM 8 East Aldrin 4.4E-01 ug/kg 1.7E+01 1.7E+01 1.7E-11 1.6E-12 3.E-10 3.E-11 3.E-10 3.0E-05 3.0E-05 4.7E-11 4.3E-12 2.E-06 1.E-07 2.E-06
RM 8 East Dieldrin 3.5E+00 ug/kg 1.6E+01 1.6E+01 1.3E-10 1.2E-11 2.E-09 2.E-10 2.E-09 5.0E-05 5.0E-05 3.7E-10 3.4E-11 7.E-06 7.E-07 8.E-06
RM 8 East Total DDT 4.7E+01 ug/kg 3.4E-01 3.4E-01 5.4E-10 1.6E-10 2.E-10 6.E-11 2.E-10 5.0E-04 5.0E-04 1.5E-09 4.6E-10 3.E-06 9.E-07 4.E-06
RM 8 East Conventionals
RM 8 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-07
RM 8 SIL Metals
RM 8 SIL Arsenic 5.9E+00 mg/kg 1.5E+00 1.5E+00 6.8E-08 2.1E-08 1.E-07 3.E-08 1.E-07 3.0E-04 3.0E-04 1.9E-07 5.8E-08 6.E-04 2.E-04 8.E-04
RM 8 SIL Lead 7.0E+01 mg/kg NL NL 0.0E+00 2.5E-07 NL NL -- NL NL 0.0E+00 6.9E-07 NL NL --
RM 8 SIL Mercury 1.4E-01 mg/kg -- -- 0.0E+00 4.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 8 SIL Thallium 9.7E+00 mg/kg -- -- 0.0E+00 3.4E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.5E-08 0.E+00 1.E-03 1.E-03
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 1.1E+04 ug/kg -- -- 4.0E-07 3.7E-08 -- -- -- 3.0E-04 3.0E-04 1.1E-06 1.0E-07 4.E-03 3.E-04 4.E-03
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene 5.4E+02 ug/kg 7.3E-01 7.3E-01 2.7E-08 1.9E-09 2.E-08 1.E-09 2.E-08 -- -- 7.4E-08 5.2E-09 -- -- --
RM 8 SIL Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.8E-08 1.3E-09 1.E-07 9.E-09 1.E-07 -- -- 5.0E-08 3.5E-09 -- -- --
RM 8 SIL Benzo(b)fluoranthene 7.0E+02 ug/kg 7.3E-01 7.3E-01 3.5E-08 2.4E-09 3.E-08 2.E-09 3.E-08 -- -- 9.7E-08 6.8E-09 -- -- --
RM 8 SIL Benzo(k)fluoranthene 3.5E+02 ug/kg 7.3E-02 7.3E-02 1.7E-08 1.2E-09 1.E-09 9.E-11 1.E-09 -- -- 4.8E-08 3.4E-09 -- -- --
RM 8 SIL Dibenzo(a,h)anthracene 7.1E+01 ug/kg 7.3E+00 7.3E+00 3.5E-09 2.5E-10 3.E-08 2.E-09 3.E-08 -- -- 9.9E-09 7.0E-10 -- -- --
RM 8 SIL Indeno(1,2,3-cd)pyrene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.0E-08 7.3E-10 8.E-09 5.E-10 8.E-09 -- -- 2.9E-08 2.0E-09 -- -- --
RM 8 SIL Naphthalene 3.0E+01 ug/kg -- -- 1.5E-09 1.1E-10 -- -- -- 2.0E-02 2.0E-02 4.2E-09 3.0E-10 2.E-07 1.E-08 2.E-07
RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-08 2.E-07 -- -- -- -- -- -- --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 3.1E+04 ug/kg 1.4E-02 1.4E-02 1.2E-06 1.1E-07 2.E-08 2.E-09 2.E-08 2.0E-02 2.0E-02 3.3E-06 3.0E-07 2.E-04 2.E-05 2.E-04
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 5.3E+02 ug/kg 2.0E+00 2.0E+00 2.8E-08 1.8E-09 6.E-08 4.E-09 6.E-08 2.0E-05 2.0E-05 7.9E-08 5.2E-09 4.E-03 3.E-04 4.E-03
RM 8 SIL Total PCB Congeners 4.6E+06 pg/g NA NA 2.5E-07 1.6E-08 NA NA -- NA NA 6.9E-07 4.5E-08 NA NA --
RM 8 SIL Total PCBs, Adjusted 4.5E+06 pg/g 2.0E+00 2.0E+00 2.4E-07 1.6E-08 5.E-07 3.E-08 5.E-07 2.0E-05 2.0E-05 6.7E-07 4.4E-08 3.E-02 2.E-03 4.E-02
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 2.5E+01 pg/g 1.3E+05 1.3E+05 2.9E-13 8.7E-14 4.E-08 1.E-08 5.E-08 1.0E-09 1.0E-09 8.0E-13 2.4E-13 8.E-04 2.E-04 1.E-03
RM 8 SIL Total PCB TEQ 4.5E+01 pg/g 1.3E+05 1.3E+05 2.4E-12 1.6E-13 3.E-07 2.E-08 3.E-07 1.0E-09 1.0E-09 6.7E-12 4.4E-13 7.E-03 4.E-04 7.E-03
RM 8 SIL Total TEQ -- pg/g -- -- -- -- 4.E-07 3.E-08 4.E-07 -- -- -- -- 8.E-03 7.E-04 8.E-03
RM 8 SIL Pesticides
RM 8 SIL Aldrin 3.6E-01 ug/kg 1.7E+01 1.7E+01 1.4E-11 1.2E-12 2.E-10 2.E-11 3.E-10 3.0E-05 3.0E-05 3.8E-11 3.5E-12 1.E-06 1.E-07 1.E-06
RM 8 SIL Dieldrin 1.4E+00 ug/kg 1.6E+01 1.6E+01 5.4E-11 5.0E-12 9.E-10 8.E-11 9.E-10 5.0E-05 5.0E-05 1.5E-10 1.4E-11 3.E-06 3.E-07 3.E-06
RM 8 SIL Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.4E-10 4.2E-11 5.E-11 1.E-11 6.E-11 5.0E-04 5.0E-04 3.8E-10 1.2E-10 8.E-07 2.E-07 1.E-06
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-07
RM 8.5 West Metals
RM 8.5 West Arsenic 1.2E+01 mg/kg 1.5E+00 1.5E+00 1.3E-07 4.1E-08 2.E-07 6.E-08 3.E-07 3.0E-04 3.0E-04 3.7E-07 1.1E-07 1.E-03 4.E-04 2.E-03
RM 8.5 West Lead 2.5E+02 mg/kg NL NL 0.0E+00 8.8E-07 NL NL -- NL NL 0.0E+00 2.5E-06 NL NL --
RM 8.5 West Mercury 4.7E-01 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.6E-09 0.E+00 2.E-05 2.E-05
RM 8.5 West Thallium 1.1E+01 mg/kg -- -- 0.0E+00 3.8E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-07 0.E+00 2.E-03 2.E-03
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 1.7E+01 ug/kg -- -- 6.3E-10 5.8E-11 -- -- -- 3.0E-04 3.0E-04 1.8E-09 1.6E-10 6.E-06 5.E-07 6.E-06
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 8.8E-09 6.2E-10 6.E-09 5.E-10 7.E-09 -- -- 2.5E-08 1.7E-09 -- -- --
RM 8.5 West Benzo(a)pyrene 1.8E+02 ug/kg 7.3E+00 7.3E+00 9.1E-09 6.4E-10 7.E-08 5.E-09 7.E-08 -- -- 2.5E-08 1.8E-09 -- -- --
RM 8.5 West Benzo(b)fluoranthene 1.8E+02 ug/kg 7.3E-01 7.3E-01 9.0E-09 6.4E-10 7.E-09 5.E-10 7.E-09 -- -- 2.5E-08 1.8E-09 -- -- --
RM 8.5 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 5.6E-09 3.9E-10 4.E-10 3.E-11 4.E-10 -- -- 1.6E-08 1.1E-09 -- -- --
RM 8.5 West Dibenzo(a,h)anthracene 1.7E+01 ug/kg 7.3E+00 7.3E+00 8.2E-10 5.8E-11 6.E-09 4.E-10 6.E-09 -- -- 2.3E-09 1.6E-10 -- -- --
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 West Indeno(1,2,3-cd)pyrene 7.6E+01 ug/kg 7.3E-01 7.3E-01 3.8E-09 2.6E-10 3.E-09 2.E-10 3.E-09 -- -- 1.1E-08 7.4E-10 -- -- --
RM 8.5 West Naphthalene 3.7E+01 ug/kg -- -- 1.8E-09 1.3E-10 -- -- -- 2.0E-02 2.0E-02 5.1E-09 3.6E-10 3.E-07 2.E-08 3.E-07
RM 8.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-08 6.E-09 9.E-08 -- -- -- -- -- -- --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 1.4E+03 ug/kg 1.4E-02 1.4E-02 5.3E-08 4.9E-09 7.E-10 7.E-11 8.E-10 2.0E-02 2.0E-02 1.5E-07 1.4E-08 7.E-06 7.E-07 8.E-06
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 6.3E+03 ug/kg 2.0E+00 2.0E+00 3.4E-07 2.2E-08 7.E-07 4.E-08 7.E-07 2.0E-05 2.0E-05 9.4E-07 6.2E-08 5.E-02 3.E-03 5.E-02
RM 8.5 West Total PCB Congeners 2.4E+07 pg/g NA NA 1.3E-06 8.3E-08 NA NA -- NA NA 3.6E-06 2.3E-07 NA NA --
RM 8.5 West Total PCBs, Adjusted 2.3E+07 pg/g 2.0E+00 2.0E+00 1.2E-06 8.1E-08 2.E-06 2.E-07 3.E-06 2.0E-05 2.0E-05 3.5E-06 2.3E-07 2.E-01 1.E-02 2.E-01
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 1.8E+01 pg/g 1.3E+05 1.3E+05 2.1E-13 6.4E-14 3.E-08 8.E-09 4.E-08 1.0E-09 1.0E-09 5.8E-13 1.8E-13 6.E-04 2.E-04 8.E-04
RM 8.5 West Total PCB TEQ 1.6E+02 pg/g 1.3E+05 1.3E+05 8.6E-12 5.6E-13 1.E-06 7.E-08 1.E-06 1.0E-09 1.0E-09 2.4E-11 1.6E-12 2.E-02 2.E-03 3.E-02
RM 8.5 West Total TEQ -- pg/g -- -- -- -- 1.E-06 8.E-08 1.E-06 -- -- -- -- 2.E-02 2.E-03 3.E-02
RM 8.5 West Pesticides
RM 8.5 West Aldrin 3.2E+01 ug/kg 1.7E+01 1.7E+01 1.2E-09 1.1E-10 2.E-08 2.E-09 2.E-08 3.0E-05 3.0E-05 3.5E-09 3.2E-10 1.E-04 1.E-05 1.E-04
RM 8.5 West Dieldrin 3.9E+01 ug/kg 1.6E+01 1.6E+01 1.5E-09 1.3E-10 2.E-08 2.E-09 3.E-08 5.0E-05 5.0E-05 4.1E-09 3.8E-10 8.E-05 8.E-06 9.E-05
RM 8.5 West Total DDT 1.7E+01 ug/kg 3.4E-01 3.4E-01 2.0E-10 6.0E-11 7.E-11 2.E-11 9.E-11 5.0E-04 5.0E-04 5.5E-10 1.7E-10 1.E-06 3.E-07 1.E-06
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06
RM 8.5 East Metals
RM 8.5 East Arsenic 9.0E+00 mg/kg 1.5E+00 1.5E+00 1.0E-07 3.2E-08 2.E-07 5.E-08 2.E-07 3.0E-04 3.0E-04 2.9E-07 8.9E-08 1.E-03 3.E-04 1.E-03
RM 8.5 East Lead 2.8E+01 mg/kg NL NL 0.0E+00 9.6E-08 NL NL -- NL NL 0.0E+00 2.7E-07 NL NL --
RM 8.5 East Mercury 1.8E-01 mg/kg -- -- 0.0E+00 6.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-09 0.E+00 6.E-06 6.E-06
RM 8.5 East Thallium 9.0E+00 mg/kg -- -- 0.0E+00 3.1E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.8E-08 0.E+00 1.E-03 1.E-03
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 3.1E+01 ug/kg -- -- 1.2E-09 1.1E-10 -- -- -- 3.0E-04 3.0E-04 3.2E-09 3.0E-10 1.E-05 1.E-06 1.E-05
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene 9.7E+01 ug/kg 7.3E-01 7.3E-01 4.8E-09 3.4E-10 4.E-09 2.E-10 4.E-09 -- -- 1.3E-08 9.5E-10 -- -- --
RM 8.5 East Benzo(a)pyrene 1.0E+02 ug/kg 7.3E+00 7.3E+00 5.0E-09 3.5E-10 4.E-08 3.E-09 4.E-08 -- -- 1.4E-08 9.9E-10 -- -- --
RM 8.5 East Benzo(b)fluoranthene 1.4E+02 ug/kg 7.3E-01 7.3E-01 6.7E-09 4.7E-10 5.E-09 3.E-10 5.E-09 -- -- 1.9E-08 1.3E-09 -- -- --
RM 8.5 East Benzo(k)fluoranthene 9.8E+01 ug/kg 7.3E-02 7.3E-02 4.8E-09 3.4E-10 4.E-10 2.E-11 4.E-10 -- -- 1.4E-08 9.6E-10 -- -- --
RM 8.5 East Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 5.7E-10 4.0E-11 4.E-09 3.E-10 4.E-09 -- -- 1.6E-09 1.1E-10 -- -- --
RM 8.5 East Indeno(1,2,3-cd)pyrene 8.0E+01 ug/kg 7.3E-01 7.3E-01 4.0E-09 2.8E-10 3.E-09 2.E-10 3.E-09 -- -- 1.1E-08 7.9E-10 -- -- --
RM 8.5 East Naphthalene 1.5E+02 ug/kg -- -- 7.3E-09 5.2E-10 -- -- -- 2.0E-02 2.0E-02 2.1E-08 1.4E-09 1.E-06 7.E-08 1.E-06
RM 8.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 4.E-09 6.E-08 -- -- -- -- -- -- --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 9.2E+02 ug/kg 1.4E-02 1.4E-02 3.5E-08 3.2E-09 5.E-10 5.E-11 5.E-10 2.0E-02 2.0E-02 9.9E-08 9.0E-09 5.E-06 5.E-07 5.E-06
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 7.2E+01 ug/kg 2.0E+00 2.0E+00 3.9E-09 2.5E-10 8.E-09 5.E-10 8.E-09 2.0E-05 2.0E-05 1.1E-08 7.1E-10 5.E-04 4.E-05 6.E-04
RM 8.5 East Total PCB Congeners 4.6E+04 pg/g NA NA 2.4E-09 1.6E-10 NA NA -- NA NA 6.8E-09 4.5E-10 NA NA --
RM 8.5 East Total PCBs, Adjusted 4.5E+04 pg/g 2.0E+00 2.0E+00 2.4E-09 1.6E-10 5.E-09 3.E-10 5.E-09 2.0E-05 2.0E-05 6.6E-09 4.4E-10 3.E-04 2.E-05 4.E-04
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 9.4E-01 pg/g 1.3E+05 1.3E+05 1.1E-14 3.3E-15 1.E-09 4.E-10 2.E-09 1.0E-09 1.0E-09 3.0E-14 9.2E-15 3.E-05 9.E-06 4.E-05
RM 8.5 East Total PCB TEQ 5.9E-01 pg/g 1.3E+05 1.3E+05 3.2E-14 2.1E-15 4.E-09 3.E-10 4.E-09 1.0E-09 1.0E-09 8.8E-14 5.8E-15 9.E-05 6.E-06 9.E-05
RM 8.5 East Total TEQ -- pg/g -- -- -- -- 6.E-09 7.E-10 6.E-09 -- -- -- -- 1.E-04 2.E-05 1.E-04
RM 8.5 East Pesticides
RM 8.5 East Aldrin 4.1E-02 ug/kg 1.7E+01 1.7E+01 1.6E-12 1.4E-13 3.E-11 2.E-12 3.E-11 3.0E-05 3.0E-05 4.4E-12 4.0E-13 1.E-07 1.E-08 2.E-07
RM 8.5 East Dieldrin 4.4E-01 ug/kg 1.6E+01 1.6E+01 1.7E-11 1.5E-12 3.E-10 2.E-11 3.E-10 5.0E-05 5.0E-05 4.7E-11 4.3E-12 9.E-07 9.E-08 1.E-06
RM 8.5 East Total DDT 2.3E+00 ug/kg 3.4E-01 3.4E-01 2.6E-11 8.0E-12 9.E-12 3.E-12 1.E-11 5.0E-04 5.0E-04 7.3E-11 2.2E-11 1.E-07 4.E-08 2.E-07
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 9 West Metals
RM 9 West Arsenic 5.0E+00 mg/kg 1.5E+00 1.5E+00 5.7E-08 1.7E-08 8.E-08 3.E-08 1.E-07 3.0E-04 3.0E-04 1.6E-07 4.9E-08 5.E-04 2.E-04 7.E-04
RM 9 West Lead 9.7E+01 mg/kg NL NL 0.0E+00 3.4E-07 NL NL -- NL NL 0.0E+00 9.5E-07 NL NL --
RM 9 West Mercury 2.3E-01 mg/kg -- -- 0.0E+00 8.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.3E-09 0.E+00 8.E-06 8.E-06
RM 9 West Thallium 1.5E+01 mg/kg -- -- 0.0E+00 5.2E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-07 0.E+00 2.E-03 2.E-03
RM 9 West Butyltins
RM 9 West Tributyltin ion 1.7E+01 ug/kg -- -- 6.3E-10 5.8E-11 -- -- -- 3.0E-04 3.0E-04 1.8E-09 1.6E-10 6.E-06 5.E-07 6.E-06
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene 3.2E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.1E-09 1.E-08 8.E-10 1.E-08 -- -- 4.4E-08 3.1E-09 -- -- --
RM 9 West Benzo(a)pyrene 1.9E+02 ug/kg 7.3E+00 7.3E+00 9.5E-09 6.7E-10 7.E-08 5.E-09 7.E-08 -- -- 2.7E-08 1.9E-09 -- -- --
RM 9 West Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 1.1E-09 1.E-08 8.E-10 1.E-08 -- -- 4.2E-08 3.0E-09 -- -- --
RM 9 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 5.6E-09 4.0E-10 4.E-10 3.E-11 4.E-10 -- -- 1.6E-08 1.1E-09 -- -- --
RM 9 West Dibenzo(a,h)anthracene 4.8E+01 ug/kg 7.3E+00 7.3E+00 2.4E-09 1.7E-10 2.E-08 1.E-09 2.E-08 -- -- 6.6E-09 4.7E-10 -- -- --
RM 9 West Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 5.9E-09 4.2E-10 4.E-09 3.E-10 5.E-09 -- -- 1.6E-08 1.2E-09 -- -- --
RM 9 West Naphthalene 2.5E+01 ug/kg -- -- 1.2E-09 8.7E-11 -- -- -- 2.0E-02 2.0E-02 3.5E-09 2.4E-10 2.E-07 1.E-08 2.E-07
RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 8.E-09 1.E-07 -- -- -- -- -- -- --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 4.4E+02 ug/kg 1.4E-02 1.4E-02 1.7E-08 1.6E-09 2.E-10 2.E-11 3.E-10 2.0E-02 2.0E-02 4.7E-08 4.3E-09 2.E-06 2.E-07 3.E-06
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 1.3E+03 ug/kg 2.0E+00 2.0E+00 6.8E-08 4.4E-09 1.E-07 9.E-09 1.E-07 2.0E-05 2.0E-05 1.9E-07 1.2E-08 9.E-03 6.E-04 1.E-02
RM 9 West Total PCB Congeners 1.8E+06 pg/g NA NA 9.4E-08 6.1E-09 NA NA -- NA NA 2.6E-07 1.7E-08 NA NA --
RM 9 West Total PCBs, Adjusted 1.7E+06 pg/g 2.0E+00 2.0E+00 8.9E-08 5.8E-09 2.E-07 1.E-08 2.E-07 2.0E-05 2.0E-05 2.5E-07 1.6E-08 1.E-02 8.E-04 1.E-02
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 6.0E+00 pg/g 1.3E+05 1.3E+05 6.8E-14 2.1E-14 9.E-09 3.E-09 1.E-08 1.0E-09 1.0E-09 1.9E-13 5.8E-14 2.E-04 6.E-05 2.E-04
RM 9 West Total PCB TEQ 3.2E+01 pg/g 1.3E+05 1.3E+05 1.7E-12 1.1E-13 2.E-07 1.E-08 2.E-07 1.0E-09 1.0E-09 4.8E-12 3.1E-13 5.E-03 3.E-04 5.E-03
RM 9 West Total TEQ -- pg/g -- -- -- -- 2.E-07 2.E-08 2.E-07 -- -- -- -- 5.E-03 4.E-04 5.E-03
RM 9 West Pesticides
RM 9 West Aldrin 1.4E+00 ug/kg 1.7E+01 1.7E+01 5.4E-11 5.0E-12 9.E-10 8.E-11 1.E-09 3.0E-05 3.0E-05 1.5E-10 1.4E-11 5.E-06 5.E-07 6.E-06
RM 9 West Dieldrin 6.3E-01 ug/kg 1.6E+01 1.6E+01 2.4E-11 2.2E-12 4.E-10 4.E-11 4.E-10 5.0E-05 5.0E-05 6.7E-11 6.1E-12 1.E-06 1.E-07 1.E-06
RM 9 West Total DDT 9.9E+00 ug/kg 3.4E-01 3.4E-01 1.1E-10 3.5E-11 4.E-11 1.E-11 5.E-11 5.0E-04 5.0E-04 3.2E-10 9.7E-11 6.E-07 2.E-07 8.E-07
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9 West Conventionals
RM 9 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-07
RM 9 East Metals
RM 9 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 5.5E-08 1.7E-08 8.E-08 3.E-08 1.E-07 3.0E-04 3.0E-04 1.5E-07 4.7E-08 5.E-04 2.E-04 7.E-04
RM 9 East Lead 3.5E+01 mg/kg NL NL 0.0E+00 1.2E-07 NL NL -- NL NL 0.0E+00 3.4E-07 NL NL --
RM 9 East Mercury 6.1E-02 mg/kg -- -- 0.0E+00 2.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.0E-10 0.E+00 2.E-06 2.E-06
RM 9 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 6.9E-10 4.9E-11 5.E-10 4.E-11 5.E-10 -- -- 1.9E-09 1.4E-10 -- -- --
RM 9 East Benzo(a)pyrene 1.7E+01 ug/kg 7.3E+00 7.3E+00 8.6E-10 6.1E-11 6.E-09 4.E-10 7.E-09 -- -- 2.4E-09 1.7E-10 -- -- --
RM 9 East Benzo(b)fluoranthene 2.4E+01 ug/kg 7.3E-01 7.3E-01 1.2E-09 8.3E-11 9.E-10 6.E-11 9.E-10 -- -- 3.3E-09 2.3E-10 -- -- --
RM 9 East Benzo(k)fluoranthene 1.1E+01 ug/kg 7.3E-02 7.3E-02 5.2E-10 3.7E-11 4.E-11 3.E-12 4.E-11 -- -- 1.5E-09 1.0E-10 -- -- --
RM 9 East Dibenzo(a,h)anthracene 2.9E+00 ug/kg 7.3E+00 7.3E+00 1.4E-10 1.0E-11 1.E-09 7.E-11 1.E-09 -- -- 4.0E-10 2.8E-11 -- -- --
RM 9 East Indeno(1,2,3-cd)pyrene 1.4E+01 ug/kg 7.3E-01 7.3E-01 7.1E-10 5.0E-11 5.E-10 4.E-11 6.E-10 -- -- 2.0E-09 1.4E-10 -- -- --
RM 9 East Naphthalene 8.9E+00 ug/kg -- -- 4.4E-10 3.1E-11 -- -- -- 2.0E-02 2.0E-02 1.2E-09 8.7E-11 6.E-08 4.E-09 7.E-08
RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-09 7.E-10 1.E-08 -- -- -- -- -- -- --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 1.5E+03 ug/kg 1.4E-02 1.4E-02 5.7E-08 5.2E-09 8.E-10 7.E-11 9.E-10 2.0E-02 2.0E-02 1.6E-07 1.5E-08 8.E-06 7.E-07 9.E-06
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 1.0E+02 ug/kg 2.0E+00 2.0E+00 5.4E-09 3.5E-10 1.E-08 7.E-10 1.E-08 2.0E-05 2.0E-05 1.5E-08 9.8E-10 8.E-04 5.E-05 8.E-04
RM 9 East Total PCB Congeners 1.1E+05 pg/g NA NA 5.8E-09 3.8E-10 NA NA -- NA NA 1.6E-08 1.1E-09 NA NA --
RM 9 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 5.6E-09 3.7E-10 1.E-08 7.E-10 1.E-08 2.0E-05 2.0E-05 1.6E-08 1.0E-09 8.E-04 5.E-05 8.E-04
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.3E+05 2.5E-15 7.5E-16 3.E-10 1.E-10 4.E-10 1.0E-09 1.0E-09 6.9E-15 2.1E-15 7.E-06 2.E-06 9.E-06
RM 9 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 3.4E-14 2.2E-15 4.E-09 3.E-10 5.E-09 1.0E-09 1.0E-09 9.4E-14 6.2E-15 9.E-05 6.E-06 1.E-04
RM 9 East Total TEQ -- pg/g -- -- -- -- 5.E-09 4.E-10 5.E-09 -- -- -- -- 1.E-04 8.E-06 1.E-04
RM 9 East Pesticides
RM 9 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 9 East Dieldrin 2.6E-01 ug/kg 1.6E+01 1.6E+01 9.9E-12 9.1E-13 2.E-10 1.E-11 2.E-10 5.0E-05 5.0E-05 2.8E-11 2.6E-12 6.E-07 5.E-08 6.E-07
RM 9 East Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 2.2E-11 6.8E-12 8.E-12 2.E-12 1.E-11 5.0E-04 5.0E-04 6.2E-11 1.9E-11 1.E-07 4.E-08 2.E-07
RM 9 East Conventionals
RM 9 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 9.5 West Metals
RM 9.5 West Arsenic 4.5E+00 mg/kg 1.5E+00 1.5E+00 5.2E-08 1.6E-08 8.E-08 2.E-08 1.E-07 3.0E-04 3.0E-04 1.4E-07 4.4E-08 5.E-04 1.E-04 6.E-04
RM 9.5 West Lead 3.7E+01 mg/kg NL NL 0.0E+00 1.3E-07 NL NL -- NL NL 0.0E+00 3.6E-07 NL NL --
RM 9.5 West Mercury 7.5E-02 mg/kg -- -- 0.0E+00 2.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.3E-10 0.E+00 2.E-06 2.E-06
RM 9.5 West Thallium 1.0E-01 mg/kg -- -- 0.0E+00 3.5E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.9E-10 0.E+00 1.E-05 1.E-05
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 1.0E+01 ug/kg -- -- 3.8E-10 3.5E-11 -- -- -- 3.0E-04 3.0E-04 1.1E-09 9.8E-11 4.E-06 3.E-07 4.E-06
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 1.3E-08 8.9E-10 9.E-09 7.E-10 1.E-08 -- -- 3.5E-08 2.5E-09 -- -- --
RM 9.5 West Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 1.8E-08 1.3E-09 1.E-07 9.E-09 1.E-07 -- -- 5.0E-08 3.5E-09 -- -- --
RM 9.5 West Benzo(b)fluoranthene 5.3E+02 ug/kg 7.3E-01 7.3E-01 2.6E-08 1.8E-09 2.E-08 1.E-09 2.E-08 -- -- 7.3E-08 5.2E-09 -- -- --
RM 9.5 West Benzo(k)fluoranthene 2.4E+02 ug/kg 7.3E-02 7.3E-02 1.2E-08 8.3E-10 9.E-10 6.E-11 9.E-10 -- -- 3.3E-08 2.3E-09 -- -- --
RM 9.5 West Dibenzo(a,h)anthracene 9.1E+01 ug/kg 7.3E+00 7.3E+00 4.5E-09 3.2E-10 3.E-08 2.E-09 4.E-08 -- -- 1.3E-08 8.9E-10 -- -- --
RM 9.5 West Indeno(1,2,3-cd)pyrene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 1.0E-09 1.E-08 8.E-10 1.E-08 -- -- 4.1E-08 2.9E-09 -- -- --
RM 9.5 West Naphthalene 1.7E+02 ug/kg -- -- 8.3E-09 5.9E-10 -- -- -- 2.0E-02 2.0E-02 2.3E-08 1.6E-09 1.E-06 8.E-08 1.E-06
RM 9.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-08 2.E-07 -- -- -- -- -- -- --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 2.4E+03 ug/kg 1.4E-02 1.4E-02 9.0E-08 8.2E-09 1.E-09 1.E-10 1.E-09 2.0E-02 2.0E-02 2.5E-07 2.3E-08 1.E-05 1.E-06 1.E-05
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 3.0E+02 ug/kg 2.0E+00 2.0E+00 1.6E-08 1.1E-09 3.E-08 2.E-09 3.E-08 2.0E-05 2.0E-05 4.5E-08 2.9E-09 2.E-03 1.E-04 2.E-03
RM 9.5 West Total PCB Congeners 5.0E+05 pg/g NA NA 2.7E-08 1.7E-09 NA NA -- NA NA 7.4E-08 4.9E-09 NA NA --
RM 9.5 West Total PCBs, Adjusted 4.9E+05 pg/g 2.0E+00 2.0E+00 2.6E-08 1.7E-09 5.E-08 3.E-09 6.E-08 2.0E-05 2.0E-05 7.3E-08 4.8E-09 4.E-03 2.E-04 4.E-03
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 1.9E-13 5.8E-14 2.E-08 8.E-09 3.E-08 1.0E-09 1.0E-09 5.3E-13 1.6E-13 5.E-04 2.E-04 7.E-04
RM 9.5 West Total PCB TEQ 4.8E+00 pg/g 1.3E+05 1.3E+05 2.5E-13 1.7E-14 3.E-08 2.E-09 4.E-08 1.0E-09 1.0E-09 7.1E-13 4.7E-14 7.E-04 5.E-05 8.E-04
RM 9.5 West Total TEQ -- pg/g -- -- -- -- 6.E-08 1.E-08 7.E-08 -- -- -- -- 1.E-03 2.E-04 1.E-03
RM 9.5 West Pesticides
RM 9.5 West Aldrin 2.8E+00 ug/kg 1.7E+01 1.7E+01 1.1E-10 9.7E-12 2.E-09 2.E-10 2.E-09 3.0E-05 3.0E-05 3.0E-10 2.7E-11 1.E-05 9.E-07 1.E-05
RM 9.5 West Dieldrin 4.9E+00 ug/kg 1.6E+01 1.6E+01 1.8E-10 1.7E-11 3.E-09 3.E-10 3.E-09 5.0E-05 5.0E-05 5.2E-10 4.7E-11 1.E-05 9.E-07 1.E-05
RM 9.5 West Total DDT 4.5E+00 ug/kg 3.4E-01 3.4E-01 5.2E-11 1.6E-11 2.E-11 5.E-12 2.E-11 5.0E-04 5.0E-04 1.4E-10 4.4E-11 3.E-07 9.E-08 4.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07
RM 9.5 East Metals
RM 9.5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 4.2E-08 1.3E-08 6.E-08 2.E-08 8.E-08 3.0E-04 3.0E-04 1.2E-07 3.6E-08 4.E-04 1.E-04 5.E-04
RM 9.5 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 6.9E-08 NL NL -- NL NL 0.0E+00 1.9E-07 NL NL --
RM 9.5 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 4.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-09 0.E+00 4.E-06 4.E-06
RM 9.5 East Thallium 1.0E-01 mg/kg -- -- 0.0E+00 3.5E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.9E-10 0.E+00 1.E-05 1.E-05
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 3.6E+00 ug/kg -- -- 1.4E-10 1.3E-11 -- -- -- 3.0E-04 3.0E-04 3.8E-10 3.5E-11 1.E-06 1.E-07 1.E-06
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene 3.0E+01 ug/kg 7.3E-01 7.3E-01 1.5E-09 1.1E-10 1.E-09 8.E-11 1.E-09 -- -- 4.2E-09 2.9E-10 -- -- --
RM 9.5 East Benzo(a)pyrene 3.4E+01 ug/kg 7.3E+00 7.3E+00 1.7E-09 1.2E-10 1.E-08 9.E-10 1.E-08 -- -- 4.8E-09 3.4E-10 -- -- --
RM 9.5 East Benzo(b)fluoranthene 4.0E+01 ug/kg 7.3E-01 7.3E-01 2.0E-09 1.4E-10 1.E-09 1.E-10 2.E-09 -- -- 5.5E-09 3.9E-10 -- -- --
RM 9.5 East Benzo(k)fluoranthene 2.4E+01 ug/kg 7.3E-02 7.3E-02 1.2E-09 8.4E-11 9.E-11 6.E-12 9.E-11 -- -- 3.3E-09 2.3E-10 -- -- --
RM 9.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 4.5E-10 3.2E-11 3.E-09 2.E-10 4.E-09 -- -- 1.3E-09 9.0E-11 -- -- --
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 East Indeno(1,2,3-cd)pyrene 2.7E+01 ug/kg 7.3E-01 7.3E-01 1.4E-09 9.5E-11 1.E-09 7.E-11 1.E-09 -- -- 3.8E-09 2.7E-10 -- -- --
RM 9.5 East Naphthalene 4.8E+00 ug/kg -- -- 2.4E-10 1.7E-11 -- -- -- 2.0E-02 2.0E-02 6.7E-10 4.7E-11 3.E-08 2.E-09 4.E-08
RM 9.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 1.E-09 2.E-08 -- -- -- -- -- -- --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 2.6E+02 ug/kg 1.4E-02 1.4E-02 9.8E-09 9.0E-10 1.E-10 1.E-11 2.E-10 2.0E-02 2.0E-02 2.8E-08 2.5E-09 1.E-06 1.E-07 2.E-06
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 5.6E+01 ug/kg 2.0E+00 2.0E+00 3.0E-09 2.0E-10 6.E-09 4.E-10 6.E-09 2.0E-05 2.0E-05 8.4E-09 5.5E-10 4.E-04 3.E-05 4.E-04
RM 9.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 6.8E-10 4.4E-11 NA NA -- NA NA 1.9E-09 1.2E-10 NA NA --
RM 9.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 6.5E-10 4.3E-11 1.E-09 9.E-11 1.E-09 2.0E-05 2.0E-05 1.8E-09 1.2E-10 9.E-05 6.E-06 1.E-04
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 1.3E-14 4.0E-15 2.E-09 5.E-10 2.E-09 1.0E-09 1.0E-09 3.7E-14 1.1E-14 4.E-05 1.E-05 5.E-05
RM 9.5 East Total PCB TEQ 3.3E-01 pg/g 1.3E+05 1.3E+05 1.7E-14 1.1E-15 2.E-09 1.E-10 2.E-09 1.0E-09 1.0E-09 4.9E-14 3.2E-15 5.E-05 3.E-06 5.E-05
RM 9.5 East Total TEQ -- pg/g -- -- -- -- 4.E-09 7.E-10 5.E-09 -- -- -- -- 9.E-05 1.E-05 1.E-04
RM 9.5 East Pesticides
RM 9.5 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 1.8E-11 1.6E-12 3.E-10 3.E-11 3.E-10 3.0E-05 3.0E-05 5.0E-11 4.6E-12 2.E-06 2.E-07 2.E-06
RM 9.5 East Dieldrin 4.3E-02 ug/kg 1.6E+01 1.6E+01 1.6E-12 1.5E-13 3.E-11 2.E-12 3.E-11 5.0E-05 5.0E-05 4.6E-12 4.2E-13 9.E-08 8.E-09 1.E-07
RM 9.5 East Total DDT 1.6E+00 ug/kg 3.4E-01 3.4E-01 1.8E-11 5.4E-12 6.E-12 2.E-12 8.E-12 5.0E-04 5.0E-04 5.0E-11 1.5E-11 1.E-07 3.E-08 1.E-07
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 10 West Metals
RM 10 West Arsenic 2.9E+01 mg/kg 1.5E+00 1.5E+00 3.3E-07 1.0E-07 5.E-07 2.E-07 6.E-07 3.0E-04 3.0E-04 9.2E-07 2.8E-07 3.E-03 9.E-04 4.E-03
RM 10 West Lead 1.3E+02 mg/kg NL NL 0.0E+00 4.5E-07 NL NL -- NL NL 0.0E+00 1.2E-06 NL NL --
RM 10 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 3.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 10 West Thallium 1.1E-01 mg/kg -- -- 0.0E+00 3.8E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-09 0.E+00 2.E-05 2.E-05
RM 10 West Butyltins
RM 10 West Tributyltin ion 3.4E+00 ug/kg -- -- 1.3E-10 1.2E-11 -- -- -- 3.0E-04 3.0E-04 3.6E-10 3.3E-11 1.E-06 1.E-07 1.E-06
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene 3.2E+02 ug/kg 7.3E-01 7.3E-01 1.6E-08 1.1E-09 1.E-08 8.E-10 1.E-08 -- -- 4.5E-08 3.1E-09 -- -- --
RM 10 West Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 1.7E-08 1.2E-09 1.E-07 9.E-09 1.E-07 -- -- 4.7E-08 3.3E-09 -- -- --
RM 10 West Benzo(b)fluoranthene 4.3E+02 ug/kg 7.3E-01 7.3E-01 2.1E-08 1.5E-09 2.E-08 1.E-09 2.E-08 -- -- 6.0E-08 4.2E-09 -- -- --
RM 10 West Benzo(k)fluoranthene 1.8E+02 ug/kg 7.3E-02 7.3E-02 9.1E-09 6.4E-10 7.E-10 5.E-11 7.E-10 -- -- 2.6E-08 1.8E-09 -- -- --
RM 10 West Dibenzo(a,h)anthracene 7.5E+01 ug/kg 7.3E+00 7.3E+00 3.7E-09 2.6E-10 3.E-08 2.E-09 3.E-08 -- -- 1.0E-08 7.3E-10 -- -- --
RM 10 West Indeno(1,2,3-cd)pyrene 3.0E+02 ug/kg 7.3E-01 7.3E-01 1.5E-08 1.1E-09 1.E-08 8.E-10 1.E-08 -- -- 4.2E-08 3.0E-09 -- -- --
RM 10 West Naphthalene 5.9E+01 ug/kg -- -- 2.9E-09 2.0E-10 -- -- -- 2.0E-02 2.0E-02 8.1E-09 5.7E-10 4.E-07 3.E-08 4.E-07
RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-08 2.E-07 -- -- -- -- -- -- --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 6.9E-09 6.4E-10 1.E-10 9.E-12 1.E-10 2.0E-02 2.0E-02 1.9E-08 1.8E-09 1.E-06 9.E-08 1.E-06
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 4.4E+02 ug/kg 2.0E+00 2.0E+00 2.4E-08 1.5E-09 5.E-08 3.E-09 5.E-08 2.0E-05 2.0E-05 6.6E-08 4.3E-09 3.E-03 2.E-04 4.E-03
RM 10 West Total PCB Congeners 3.4E+05 pg/g NA NA 1.8E-08 1.2E-09 NA NA -- NA NA 5.0E-08 3.3E-09 NA NA --
RM 10 West Total PCBs, Adjusted 3.3E+05 pg/g 2.0E+00 2.0E+00 1.7E-08 1.1E-09 3.E-08 2.E-09 4.E-08 2.0E-05 2.0E-05 4.9E-08 3.2E-09 2.E-03 2.E-04 3.E-03
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 9.9E+00 pg/g 1.3E+05 1.3E+05 1.1E-13 3.5E-14 1.E-08 4.E-09 2.E-08 1.0E-09 1.0E-09 3.2E-13 9.7E-14 3.E-04 1.E-04 4.E-04
RM 10 West Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 1.6E-13 1.0E-14 2.E-08 1.E-09 2.E-08 1.0E-09 1.0E-09 4.4E-13 2.9E-14 4.E-04 3.E-05 5.E-04
RM 10 West Total TEQ -- pg/g -- -- -- -- 4.E-08 6.E-09 4.E-08 -- -- -- -- 8.E-04 1.E-04 9.E-04
RM 10 West Pesticides
RM 10 West Aldrin 5.0E-01 ug/kg 1.7E+01 1.7E+01 1.9E-11 1.8E-12 3.E-10 3.E-11 4.E-10 3.0E-05 3.0E-05 5.4E-11 4.9E-12 2.E-06 2.E-07 2.E-06
RM 10 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10 West Total DDT 6.7E+00 ug/kg 3.4E-01 3.4E-01 7.6E-11 2.3E-11 3.E-11 8.E-12 3.E-11 5.0E-04 5.0E-04 2.1E-10 6.5E-11 4.E-07 1.E-07 6.E-07
RM 10 West Conventionals
RM 10 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-07
RM 10 East Metals
RM 10 East Arsenic 3.5E+00 mg/kg 1.5E+00 1.5E+00 4.0E-08 1.2E-08 6.E-08 2.E-08 8.E-08 3.0E-04 3.0E-04 1.1E-07 3.4E-08 4.E-04 1.E-04 5.E-04
RM 10 East Lead 2.1E+01 mg/kg NL NL 0.0E+00 7.4E-08 NL NL -- NL NL 0.0E+00 2.1E-07 NL NL --
RM 10 East Mercury 9.0E-02 mg/kg -- -- 0.0E+00 3.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.8E-10 0.E+00 3.E-06 3.E-06
RM 10 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene 2.7E+02 ug/kg 7.3E-01 7.3E-01 1.4E-08 9.6E-10 1.E-08 7.E-10 1.E-08 -- -- 3.8E-08 2.7E-09 -- -- --
RM 10 East Benzo(a)pyrene 3.5E+02 ug/kg 7.3E+00 7.3E+00 1.7E-08 1.2E-09 1.E-07 9.E-09 1.E-07 -- -- 4.9E-08 3.4E-09 -- -- --
RM 10 East Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.4E-09 1.E-08 1.E-09 2.E-08 -- -- 5.6E-08 3.9E-09 -- -- --
RM 10 East Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 5.1E-09 3.6E-10 4.E-10 3.E-11 4.E-10 -- -- 1.4E-08 1.0E-09 -- -- --
RM 10 East Dibenzo(a,h)anthracene 5.2E+01 ug/kg 7.3E+00 7.3E+00 2.6E-09 1.8E-10 2.E-08 1.E-09 2.E-08 -- -- 7.2E-09 5.1E-10 -- -- --
RM 10 East Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 1.4E-08 9.7E-10 1.E-08 7.E-10 1.E-08 -- -- 3.8E-08 2.7E-09 -- -- --
RM 10 East Naphthalene 2.2E+01 ug/kg -- -- 1.1E-09 7.8E-11 -- -- -- 2.0E-02 2.0E-02 3.1E-09 2.2E-10 2.E-07 1.E-08 2.E-07
RM 10 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-08 2.E-07 -- -- -- -- -- -- --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.9E+02 ug/kg 1.4E-02 1.4E-02 7.3E-09 6.7E-10 1.E-10 9.E-12 1.E-10 2.0E-02 2.0E-02 2.0E-08 1.9E-09 1.E-06 9.E-08 1.E-06
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 4.8E+01 ug/kg 2.0E+00 2.0E+00 2.6E-09 1.7E-10 5.E-09 3.E-10 5.E-09 2.0E-05 2.0E-05 7.2E-09 4.7E-10 4.E-04 2.E-05 4.E-04
RM 10 East Total PCB Congeners 3.8E+04 pg/g NA NA 2.0E-09 1.3E-10 NA NA -- NA NA 5.7E-09 3.8E-10 NA NA --
RM 10 East Total PCBs, Adjusted 3.7E+04 pg/g 2.0E+00 2.0E+00 2.0E-09 1.3E-10 4.E-09 3.E-10 4.E-09 2.0E-05 2.0E-05 5.5E-09 3.6E-10 3.E-04 2.E-05 3.E-04
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 1.3E+05 6.2E-15 1.9E-15 8.E-10 2.E-10 1.E-09 1.0E-09 1.0E-09 1.7E-14 5.3E-15 2.E-05 5.E-06 2.E-05
RM 10 East Total PCB TEQ 8.0E-01 pg/g 1.3E+05 1.3E+05 4.3E-14 2.8E-15 6.E-09 4.E-10 6.E-09 1.0E-09 1.0E-09 1.2E-13 7.9E-15 1.E-04 8.E-06 1.E-04
RM 10 East Total TEQ -- pg/g -- -- -- -- 6.E-09 6.E-10 7.E-09 -- -- -- -- 1.E-04 1.E-05 2.E-04
RM 10 East Pesticides
RM 10 East Aldrin 8.3E-02 ug/kg 1.7E+01 1.7E+01 3.2E-12 2.9E-13 5.E-11 5.E-12 6.E-11 3.0E-05 3.0E-05 8.8E-12 8.1E-13 3.E-07 3.E-08 3.E-07
RM 10 East Dieldrin 9.4E-02 ug/kg 1.6E+01 1.6E+01 3.6E-12 3.3E-13 6.E-11 5.E-12 6.E-11 5.0E-05 5.0E-05 1.0E-11 9.2E-13 2.E-07 2.E-08 2.E-07
RM 10 East Total DDT 7.7E-01 ug/kg 3.4E-01 3.4E-01 8.8E-12 2.7E-12 3.E-12 9.E-13 4.E-12 5.0E-04 5.0E-04 2.5E-11 7.6E-12 5.E-08 2.E-08 6.E-08
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 East Conventionals
RM 10 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 10.5 West Metals
RM 10.5 West Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 5.3E-08 1.6E-08 8.E-08 2.E-08 1.E-07 3.0E-04 3.0E-04 1.5E-07 4.6E-08 5.E-04 2.E-04 7.E-04
RM 10.5 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 4.9E-08 NL NL -- NL NL 0.0E+00 1.4E-07 NL NL --
RM 10.5 West Mercury 7.7E-02 mg/kg -- -- 0.0E+00 2.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.5E-10 0.E+00 3.E-06 3.E-06
RM 10.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene 6.1E+01 ug/kg 7.3E-01 7.3E-01 3.0E-09 2.1E-10 2.E-09 2.E-10 2.E-09 -- -- 8.4E-09 5.9E-10 -- -- --
RM 10.5 West Benzo(a)pyrene 4.8E+01 ug/kg 7.3E+00 7.3E+00 2.4E-09 1.7E-10 2.E-08 1.E-09 2.E-08 -- -- 6.6E-09 4.7E-10 -- -- --
RM 10.5 West Benzo(b)fluoranthene 6.8E+01 ug/kg 7.3E-01 7.3E-01 3.4E-09 2.4E-10 2.E-09 2.E-10 3.E-09 -- -- 9.4E-09 6.6E-10 -- -- --
RM 10.5 West Benzo(k)fluoranthene 2.0E+01 ug/kg 7.3E-02 7.3E-02 1.0E-09 7.1E-11 7.E-11 5.E-12 8.E-11 -- -- 2.8E-09 2.0E-10 -- -- --
RM 10.5 West Dibenzo(a,h)anthracene 7.9E+00 ug/kg 7.3E+00 7.3E+00 3.9E-10 2.8E-11 3.E-09 2.E-10 3.E-09 -- -- 1.1E-09 7.7E-11 -- -- --
RM 10.5 West Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 7.3E-01 1.9E-09 1.3E-10 1.E-09 1.E-10 1.E-09 -- -- 5.2E-09 3.7E-10 -- -- --
RM 10.5 West Naphthalene 2.6E+02 ug/kg -- -- 1.3E-08 9.1E-10 -- -- -- 2.0E-02 2.0E-02 3.6E-08 2.5E-09 2.E-06 1.E-07 2.E-06
RM 10.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 2.E-09 3.E-08 -- -- -- -- -- -- --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 2.5E+02 ug/kg 1.4E-02 1.4E-02 9.3E-09 8.6E-10 1.E-10 1.E-11 1.E-10 2.0E-02 2.0E-02 2.6E-08 2.4E-09 1.E-06 1.E-07 1.E-06
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.9E+01 ug/kg 2.0E+00 2.0E+00 2.1E-09 1.4E-10 4.E-09 3.E-10 4.E-09 2.0E-05 2.0E-05 5.8E-09 3.8E-10 3.E-04 2.E-05 3.E-04
RM 10.5 West Total PCB Congeners 3.1E+04 pg/g NA NA 1.6E-09 1.1E-10 NA NA -- NA NA 4.6E-09 3.0E-10 NA NA --
RM 10.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 1.5E-09 1.0E-10 3.E-09 2.E-10 3.E-09 2.0E-05 2.0E-05 4.3E-09 2.8E-10 2.E-04 1.E-05 2.E-04
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 3.7E-14 2.4E-15 5.E-09 3.E-10 5.E-09 1.0E-09 1.0E-09 1.0E-13 6.7E-15 1.E-04 7.E-06 1.E-04
RM 10.5 West Total TEQ -- pg/g -- -- -- -- 5.E-09 3.E-10 5.E-09 -- -- -- -- 1.E-04 7.E-06 1.E-04
RM 10.5 West Pesticides
RM 10.5 West Aldrin 9.3E-01 ug/kg 1.7E+01 1.7E+01 3.5E-11 3.2E-12 6.E-10 6.E-11 7.E-10 3.0E-05 3.0E-05 9.9E-11 9.1E-12 3.E-06 3.E-07 4.E-06
RM 10.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 West Total DDT 2.7E+00 ug/kg 3.4E-01 3.4E-01 3.0E-11 9.3E-12 1.E-11 3.E-12 1.E-11 5.0E-04 5.0E-04 8.5E-11 2.6E-11 2.E-07 5.E-08 2.E-07
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 10.5 East Metals
RM 10.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 3.8E-08 1.2E-08 6.E-08 2.E-08 7.E-08 3.0E-04 3.0E-04 1.1E-07 3.3E-08 4.E-04 1.E-04 5.E-04
RM 10.5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 4.7E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 10.5 East Mercury 7.4E-02 mg/kg -- -- 0.0E+00 2.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.2E-10 0.E+00 2.E-06 2.E-06
RM 10.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene 1.0E+02 ug/kg 7.3E-01 7.3E-01 5.0E-09 3.5E-10 4.E-09 3.E-10 4.E-09 -- -- 1.4E-08 9.9E-10 -- -- --
RM 10.5 East Benzo(a)pyrene 7.1E+01 ug/kg 7.3E+00 7.3E+00 3.5E-09 2.5E-10 3.E-08 2.E-09 3.E-08 -- -- 9.8E-09 6.9E-10 -- -- --
RM 10.5 East Benzo(b)fluoranthene 1.1E+02 ug/kg 7.3E-01 7.3E-01 5.5E-09 3.9E-10 4.E-09 3.E-10 4.E-09 -- -- 1.5E-08 1.1E-09 -- -- --
RM 10.5 East Benzo(k)fluoranthene 7.2E+01 ug/kg 7.3E-02 7.3E-02 3.5E-09 2.5E-10 3.E-10 2.E-11 3.E-10 -- -- 9.9E-09 7.0E-10 -- -- --
RM 10.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 4.6E-10 3.2E-11 3.E-09 2.E-10 4.E-09 -- -- 1.3E-09 9.0E-11 -- -- --
RM 10.5 East Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 2.3E-09 1.6E-10 2.E-09 1.E-10 2.E-09 -- -- 6.5E-09 4.6E-10 -- -- --
RM 10.5 East Naphthalene 5.2E+00 ug/kg -- -- 2.6E-10 1.8E-11 -- -- -- 2.0E-02 2.0E-02 7.2E-10 5.1E-11 4.E-08 3.E-09 4.E-08
RM 10.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 3.E-09 4.E-08 -- -- -- -- -- -- --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 4.2E-09 3.8E-10 6.E-11 5.E-12 6.E-11 2.0E-02 2.0E-02 1.2E-08 1.1E-09 6.E-07 5.E-08 6.E-07
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 1.5E+02 ug/kg 2.0E+00 2.0E+00 8.3E-09 5.4E-10 2.E-08 1.E-09 2.E-08 2.0E-05 2.0E-05 2.3E-08 1.5E-09 1.E-03 8.E-05 1.E-03
RM 10.5 East Total PCB Congeners 4.2E+04 pg/g NA NA 2.2E-09 1.5E-10 NA NA -- NA NA 6.3E-09 4.1E-10 NA NA --
RM 10.5 East Total PCBs, Adjusted 4.1E+04 pg/g 2.0E+00 2.0E+00 2.2E-09 1.4E-10 4.E-09 3.E-10 5.E-09 2.0E-05 2.0E-05 6.1E-09 4.0E-10 3.E-04 2.E-05 3.E-04
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 East Total PCB TEQ 3.9E-01 pg/g 1.3E+05 1.3E+05 2.1E-14 1.4E-15 3.E-09 2.E-10 3.E-09 1.0E-09 1.0E-09 5.8E-14 3.8E-15 6.E-05 4.E-06 6.E-05
RM 10.5 East Total TEQ -- pg/g -- -- -- -- 3.E-09 2.E-10 3.E-09 -- -- -- -- 6.E-05 4.E-06 6.E-05
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 10.5 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 East Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.4E-10 4.2E-11 5.E-11 1.E-11 6.E-11 5.0E-04 5.0E-04 3.9E-10 1.2E-10 8.E-07 2.E-07 1.E-06
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 11 West Metals
RM 11 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 4.2E-08 1.3E-08 6.E-08 2.E-08 8.E-08 3.0E-04 3.0E-04 1.2E-07 3.6E-08 4.E-04 1.E-04 5.E-04
RM 11 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 5.7E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 11 West Mercury 6.9E-02 mg/kg -- -- 0.0E+00 2.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.7E-10 0.E+00 2.E-06 2.E-06
RM 11 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene 2.0E+02 ug/kg 7.3E-01 7.3E-01 9.8E-09 6.9E-10 7.E-09 5.E-10 8.E-09 -- -- 2.8E-08 1.9E-09 -- -- --
RM 11 West Benzo(a)pyrene 2.2E+02 ug/kg 7.3E+00 7.3E+00 1.1E-08 7.6E-10 8.E-08 6.E-09 8.E-08 -- -- 3.0E-08 2.1E-09 -- -- --
RM 11 West Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 5.0E-09 3.5E-10 4.E-09 3.E-10 4.E-09 -- -- 1.4E-08 9.9E-10 -- -- --
RM 11 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 5.2E-09 3.7E-10 4.E-10 3.E-11 4.E-10 -- -- 1.5E-08 1.0E-09 -- -- --
RM 11 West Dibenzo(a,h)anthracene 2.7E+01 ug/kg 7.3E+00 7.3E+00 1.3E-09 9.4E-11 1.E-08 7.E-10 1.E-08 -- -- 3.7E-09 2.6E-10 -- -- --
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 West Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 5.8E-09 4.1E-10 4.E-09 3.E-10 5.E-09 -- -- 1.6E-08 1.1E-09 -- -- --
RM 11 West Naphthalene 3.2E+02 ug/kg -- -- 1.6E-08 1.1E-09 -- -- -- 2.0E-02 2.0E-02 4.4E-08 3.1E-09 2.E-06 2.E-07 2.E-06
RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 7.E-09 1.E-07 -- -- -- -- -- -- --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 1.0E+03 ug/kg 1.4E-02 1.4E-02 3.9E-08 3.6E-09 5.E-10 5.E-11 6.E-10 2.0E-02 2.0E-02 1.1E-07 1.0E-08 5.E-06 5.E-07 6.E-06
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 3.5E+01 ug/kg 2.0E+00 2.0E+00 1.8E-09 1.2E-10 4.E-09 2.E-10 4.E-09 2.0E-05 2.0E-05 5.2E-09 3.4E-10 3.E-04 2.E-05 3.E-04
RM 11 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 11 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 West Dieldrin 2.5E+00 ug/kg 1.6E+01 1.6E+01 9.5E-11 8.7E-12 2.E-09 1.E-10 2.E-09 5.0E-05 5.0E-05 2.7E-10 2.4E-11 5.E-06 5.E-07 6.E-06
RM 11 West Total DDT 2.1E+00 ug/kg 3.4E-01 3.4E-01 2.4E-11 7.3E-12 8.E-12 2.E-12 1.E-11 5.0E-04 5.0E-04 6.7E-11 2.0E-11 1.E-07 4.E-08 2.E-07
RM 11 West Conventionals
RM 11 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 11 East Metals
RM 11 East Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 3.7E-08 1.1E-08 6.E-08 2.E-08 7.E-08 3.0E-04 3.0E-04 1.0E-07 3.1E-08 3.E-04 1.E-04 4.E-04
RM 11 East Lead 1.4E+02 mg/kg NL NL 0.0E+00 4.9E-07 NL NL -- NL NL 0.0E+00 1.4E-06 NL NL --
RM 11 East Mercury 1.1E-01 mg/kg -- -- 0.0E+00 3.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 11 East Thallium 7.2E-02 mg/kg -- -- 0.0E+00 2.5E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.0E-10 0.E+00 1.E-05 1.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 5.8E+00 ug/kg -- -- 2.2E-10 2.0E-11 -- -- -- 3.0E-04 3.0E-04 6.2E-10 5.7E-11 2.E-06 2.E-07 2.E-06
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene 1.6E+02 ug/kg 7.3E-01 7.3E-01 7.9E-09 5.6E-10 6.E-09 4.E-10 6.E-09 -- -- 2.2E-08 1.6E-09 -- -- --
RM 11 East Benzo(a)pyrene 1.2E+02 ug/kg 7.3E+00 7.3E+00 5.9E-09 4.2E-10 4.E-08 3.E-09 5.E-08 -- -- 1.7E-08 1.2E-09 -- -- --
RM 11 East Benzo(b)fluoranthene 2.5E+02 ug/kg 7.3E-01 7.3E-01 1.2E-08 8.7E-10 9.E-09 6.E-10 1.E-08 -- -- 3.4E-08 2.4E-09 -- -- --
RM 11 East Benzo(k)fluoranthene 9.4E+01 ug/kg 7.3E-02 7.3E-02 4.7E-09 3.3E-10 3.E-10 2.E-11 4.E-10 -- -- 1.3E-08 9.2E-10 -- -- --
RM 11 East Dibenzo(a,h)anthracene 2.0E+01 ug/kg 7.3E+00 7.3E+00 9.9E-10 7.0E-11 7.E-09 5.E-10 8.E-09 -- -- 2.8E-09 2.0E-10 -- -- --
RM 11 East Indeno(1,2,3-cd)pyrene 5.3E+01 ug/kg 7.3E-01 7.3E-01 2.6E-09 1.9E-10 2.E-09 1.E-10 2.E-09 -- -- 7.4E-09 5.2E-10 -- -- --
RM 11 East Naphthalene 3.0E+01 ug/kg -- -- 1.5E-09 1.0E-10 -- -- -- 2.0E-02 2.0E-02 4.2E-09 2.9E-10 2.E-07 1.E-08 2.E-07
RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-08 5.E-09 7.E-08 -- -- -- -- -- -- --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 5.3E-09 4.9E-10 7.E-11 7.E-12 8.E-11 2.0E-02 2.0E-02 1.5E-08 1.4E-09 7.E-07 7.E-08 8.E-07
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 3.8E+03 ug/kg 2.0E+00 2.0E+00 2.0E-07 1.3E-08 4.E-07 3.E-08 4.E-07 2.0E-05 2.0E-05 5.7E-07 3.8E-08 3.E-02 2.E-03 3.E-02
RM 11 East Total PCB Congeners 6.6E+06 pg/g NA NA 3.5E-07 2.3E-08 NA NA -- NA NA 9.9E-07 6.5E-08 NA NA --
RM 11 East Total PCBs, Adjusted 6.5E+06 pg/g 2.0E+00 2.0E+00 3.5E-07 2.3E-08 7.E-07 5.E-08 7.E-07 2.0E-05 2.0E-05 9.8E-07 6.4E-08 5.E-02 3.E-03 5.E-02
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 3.4E-14 1.1E-14 4.E-09 1.E-09 6.E-09 1.0E-09 1.0E-09 9.6E-14 2.9E-14 1.E-04 3.E-05 1.E-04
RM 11 East Total PCB TEQ 3.1E+01 pg/g 1.3E+05 1.3E+05 1.7E-12 1.1E-13 2.E-07 1.E-08 2.E-07 1.0E-09 1.0E-09 4.6E-12 3.0E-13 5.E-03 3.E-04 5.E-03
RM 11 East Total TEQ -- pg/g -- -- -- -- 2.E-07 2.E-08 2.E-07 -- -- -- -- 5.E-03 3.E-04 5.E-03
RM 11 East Pesticides
RM 11 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 11 East Total DDT 3.8E+02 ug/kg 3.4E-01 3.4E-01 4.4E-09 1.3E-09 1.E-09 5.E-10 2.E-09 5.0E-04 5.0E-04 1.2E-08 3.7E-09 2.E-05 7.E-06 3.E-05
RM 11 East Conventionals
RM 11 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-07
RM 11.5 West Metals
RM 11.5 West Arsenic 3.5E+00 mg/kg 1.5E+00 1.5E+00 4.0E-08 1.2E-08 6.E-08 2.E-08 8.E-08 3.0E-04 3.0E-04 1.1E-07 3.4E-08 4.E-04 1.E-04 5.E-04
RM 11.5 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 4.3E-08 NL NL -- NL NL 0.0E+00 1.2E-07 NL NL --
RM 11.5 West Mercury 3.1E-02 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.0E-10 0.E+00 1.E-06 1.E-06
RM 11.5 West Thallium 6.1E-02 mg/kg -- -- 0.0E+00 2.1E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.0E-10 0.E+00 9.E-06 9.E-06
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene 1.6E+01 ug/kg 7.3E-01 7.3E-01 7.9E-10 5.6E-11 6.E-10 4.E-11 6.E-10 -- -- 2.2E-09 1.6E-10 -- -- --
RM 11.5 West Benzo(a)pyrene 1.8E+01 ug/kg 7.3E+00 7.3E+00 8.9E-10 6.3E-11 7.E-09 5.E-10 7.E-09 -- -- 2.5E-09 1.8E-10 -- -- --
RM 11.5 West Benzo(b)fluoranthene 1.7E+01 ug/kg 7.3E-01 7.3E-01 8.4E-10 5.9E-11 6.E-10 4.E-11 7.E-10 -- -- 2.4E-09 1.7E-10 -- -- --
RM 11.5 West Benzo(k)fluoranthene 1.4E+01 ug/kg 7.3E-02 7.3E-02 6.9E-10 4.9E-11 5.E-11 4.E-12 5.E-11 -- -- 1.9E-09 1.4E-10 -- -- --
RM 11.5 West Dibenzo(a,h)anthracene 2.9E+00 ug/kg 7.3E+00 7.3E+00 1.4E-10 1.0E-11 1.E-09 7.E-11 1.E-09 -- -- 4.0E-10 2.8E-11 -- -- --
RM 11.5 West Indeno(1,2,3-cd)pyrene 1.4E+01 ug/kg 7.3E-01 7.3E-01 6.9E-10 4.9E-11 5.E-10 4.E-11 5.E-10 -- -- 1.9E-09 1.4E-10 -- -- --
RM 11.5 West Naphthalene 6.4E+00 ug/kg -- -- 3.2E-10 2.2E-11 -- -- -- 2.0E-02 2.0E-02 8.9E-10 6.3E-11 4.E-08 3.E-09 5.E-08
RM 11.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-09 7.E-10 1.E-08 -- -- -- -- -- -- --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 5.2E+02 ug/kg 1.4E-02 1.4E-02 2.0E-08 1.8E-09 3.E-10 3.E-11 3.E-10 2.0E-02 2.0E-02 5.5E-08 5.1E-09 3.E-06 3.E-07 3.E-06
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 2.4E+01 ug/kg 2.0E+00 2.0E+00 1.3E-09 8.3E-11 3.E-09 2.E-10 3.E-09 2.0E-05 2.0E-05 3.6E-09 2.3E-10 2.E-04 1.E-05 2.E-04
RM 11.5 West Total PCB Congeners 6.3E+04 pg/g NA NA 3.3E-09 2.2E-10 NA NA -- NA NA 9.3E-09 6.1E-10 NA NA --
RM 11.5 West Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 3.3E-09 2.2E-10 7.E-09 4.E-10 7.E-09 2.0E-05 2.0E-05 9.2E-09 6.0E-10 5.E-04 3.E-05 5.E-04
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.8E-01 pg/g 1.3E+05 1.3E+05 2.0E-15 6.2E-16 3.E-10 8.E-11 3.E-10 1.0E-09 1.0E-09 5.6E-15 1.7E-15 6.E-06 2.E-06 7.E-06
RM 11.5 West Total PCB TEQ 2.9E-01 pg/g 1.3E+05 1.3E+05 1.6E-14 1.0E-15 2.E-09 1.E-10 2.E-09 1.0E-09 1.0E-09 4.4E-14 2.9E-15 4.E-05 3.E-06 5.E-05
RM 11.5 West Total TEQ -- pg/g -- -- -- -- 2.E-09 2.E-10 3.E-09 -- -- -- -- 5.E-05 5.E-06 5.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11.5 West Dieldrin 9.0E-02 ug/kg 1.6E+01 1.6E+01 3.4E-12 3.1E-13 5.E-11 5.E-12 6.E-11 5.0E-05 5.0E-05 9.6E-12 8.8E-13 2.E-07 2.E-08 2.E-07
RM 11.5 West Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 2.2E-11 6.7E-12 7.E-12 2.E-12 1.E-11 5.0E-04 5.0E-04 6.2E-11 1.9E-11 1.E-07 4.E-08 2.E-07
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-08
RM 12 West Metals
RM 12 West Arsenic 3.9E+00 mg/kg 1.5E+00 1.5E+00 4.4E-08 1.3E-08 7.E-08 2.E-08 9.E-08 3.0E-04 3.0E-04 1.2E-07 3.8E-08 4.E-04 1.E-04 5.E-04
RM 12 West Lead 5.5E+01 mg/kg NL NL 0.0E+00 1.9E-07 NL NL -- NL NL 0.0E+00 5.4E-07 NL NL --
RM 12 West Mercury 7.4E-01 mg/kg -- -- 0.0E+00 2.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.2E-09 0.E+00 2.E-05 2.E-05
RM 12 West Thallium 7.8E-02 mg/kg -- -- 0.0E+00 2.7E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.6E-10 0.E+00 1.E-05 1.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene 1.2E+03 ug/kg 7.3E-01 7.3E-01 5.7E-08 4.1E-09 4.E-08 3.E-09 4.E-08 -- -- 1.6E-07 1.1E-08 -- -- --
RM 12 West Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 9.4E-08 6.6E-09 7.E-07 5.E-08 7.E-07 -- -- 2.6E-07 1.9E-08 -- -- --
RM 12 West Benzo(b)fluoranthene 1.6E+03 ug/kg 7.3E-01 7.3E-01 8.1E-08 5.7E-09 6.E-08 4.E-09 6.E-08 -- -- 2.3E-07 1.6E-08 -- -- --
RM 12 West Benzo(k)fluoranthene 5.9E+02 ug/kg 7.3E-02 7.3E-02 2.9E-08 2.1E-09 2.E-09 2.E-10 2.E-09 -- -- 8.2E-08 5.8E-09 -- -- --
RM 12 West Dibenzo(a,h)anthracene 1.5E+02 ug/kg 7.3E+00 7.3E+00 7.2E-09 5.1E-10 5.E-08 4.E-09 6.E-08 -- -- 2.0E-08 1.4E-09 -- -- --
RM 12 West Indeno(1,2,3-cd)pyrene 7.6E+02 ug/kg 7.3E-01 7.3E-01 3.8E-08 2.7E-09 3.E-08 2.E-09 3.E-08 -- -- 1.1E-07 7.4E-09 -- -- --
RM 12 West Naphthalene 1.5E+02 ug/kg -- -- 7.3E-09 5.2E-10 -- -- -- 2.0E-02 2.0E-02 2.0E-08 1.4E-09 1.E-06 7.E-08 1.E-06
RM 12 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-07 6.E-08 9.E-07 -- -- -- -- -- -- --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 1.9E+02 ug/kg 1.4E-02 1.4E-02 7.2E-09 6.6E-10 1.E-10 9.E-12 1.E-10 2.0E-02 2.0E-02 2.0E-08 1.9E-09 1.E-06 9.E-08 1.E-06
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 1.2E+02 ug/kg 2.0E+00 2.0E+00 6.4E-09 4.2E-10 1.E-08 8.E-10 1.E-08 2.0E-05 2.0E-05 1.8E-08 1.2E-09 9.E-04 6.E-05 1.E-03
RM 12 West Total PCB Congeners 7.4E+03 pg/g NA NA 3.9E-10 2.6E-11 NA NA -- NA NA 1.1E-09 7.2E-11 NA NA --
RM 12 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 3.7E-10 2.4E-11 7.E-10 5.E-11 8.E-10 2.0E-05 2.0E-05 1.0E-09 6.7E-11 5.E-05 3.E-06 5.E-05
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.7E-01 pg/g 1.3E+05 1.3E+05 1.9E-15 5.8E-16 2.E-10 8.E-11 3.E-10 1.0E-09 1.0E-09 5.3E-15 1.6E-15 5.E-06 2.E-06 7.E-06
RM 12 West Total PCB TEQ 4.5E-01 pg/g 1.3E+05 1.3E+05 2.4E-14 1.6E-15 3.E-09 2.E-10 3.E-09 1.0E-09 1.0E-09 6.8E-14 4.4E-15 7.E-05 4.E-06 7.E-05
RM 12 West Total TEQ -- pg/g -- -- -- -- 3.E-09 3.E-10 4.E-09 -- -- -- -- 7.E-05 6.E-06 8.E-05
RM 12 West Pesticides
RM 12 West Aldrin 7.0E-01 ug/kg 1.7E+01 1.7E+01 2.7E-11 2.4E-12 5.E-10 4.E-11 5.E-10 3.0E-05 3.0E-05 7.5E-11 6.8E-12 2.E-06 2.E-07 3.E-06
RM 12 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 West Total DDT 9.5E+00 ug/kg 3.4E-01 3.4E-01 1.1E-10 3.3E-11 4.E-11 1.E-11 5.E-11 5.0E-04 5.0E-04 3.0E-10 9.3E-11 6.E-07 2.E-07 8.E-07
RM 12 West Conventionals
RM 12 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 12 East Metals
RM 12 East Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 3.0E-08 9.2E-09 5.E-08 1.E-08 6.E-08 3.0E-04 3.0E-04 8.4E-08 2.6E-08 3.E-04 9.E-05 4.E-04
RM 12 East Lead 9.0E+01 mg/kg NL NL 0.0E+00 3.1E-07 NL NL -- NL NL 0.0E+00 8.8E-07 NL NL --
RM 12 East Mercury 6.5E-02 mg/kg -- -- 0.0E+00 2.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.4E-10 0.E+00 2.E-06 2.E-06
RM 12 East Thallium 8.1E-02 mg/kg -- -- 0.0E+00 2.8E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.9E-10 0.E+00 1.E-05 1.E-05
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 12 East Butyltins
RM 12 East Tributyltin ion 4.8E+00 ug/kg -- -- 1.8E-10 1.7E-11 -- -- -- 3.0E-04 3.0E-04 5.1E-10 4.7E-11 2.E-06 2.E-07 2.E-06
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 8.9E-10 6.3E-11 7.E-10 5.E-11 7.E-10 -- -- 2.5E-09 1.8E-10 -- -- --
RM 12 East Benzo(a)pyrene 1.9E+01 ug/kg 7.3E+00 7.3E+00 9.4E-10 6.6E-11 7.E-09 5.E-10 7.E-09 -- -- 2.6E-09 1.9E-10 -- -- --
RM 12 East Benzo(b)fluoranthene 2.7E+01 ug/kg 7.3E-01 7.3E-01 1.3E-09 9.4E-11 1.E-09 7.E-11 1.E-09 -- -- 3.7E-09 2.6E-10 -- -- --
RM 12 East Benzo(k)fluoranthene 8.4E+00 ug/kg 7.3E-02 7.3E-02 4.2E-10 2.9E-11 3.E-11 2.E-12 3.E-11 -- -- 1.2E-09 8.2E-11 -- -- --
RM 12 East Dibenzo(a,h)anthracene 4.5E+00 ug/kg 7.3E+00 7.3E+00 2.2E-10 1.6E-11 2.E-09 1.E-10 2.E-09 -- -- 6.2E-10 4.4E-11 -- -- --
RM 12 East Indeno(1,2,3-cd)pyrene 1.7E+01 ug/kg 7.3E-01 7.3E-01 8.4E-10 5.9E-11 6.E-10 4.E-11 7.E-10 -- -- 2.4E-09 1.7E-10 -- -- --
RM 12 East Naphthalene 4.2E+01 ug/kg -- -- 2.1E-09 1.5E-10 -- -- -- 2.0E-02 2.0E-02 5.8E-09 4.1E-10 3.E-07 2.E-08 3.E-07
RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 8.E-10 1.E-08 -- -- -- -- -- -- --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 1.8E+04 ug/kg 1.4E-02 1.4E-02 6.9E-07 6.3E-08 1.E-08 9.E-10 1.E-08 2.0E-02 2.0E-02 1.9E-06 1.8E-07 1.E-04 9.E-06 1.E-04
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 9.6E-09 6.3E-10 2.E-08 1.E-09 2.E-08 2.0E-05 2.0E-05 2.7E-08 1.8E-09 1.E-03 9.E-05 1.E-03
RM 12 East Total PCB Congeners 9.1E+05 pg/g NA NA 4.9E-08 3.2E-09 NA NA -- NA NA 1.4E-07 8.9E-09 NA NA --
RM 12 East Total PCBs, Adjusted 9.0E+05 pg/g 2.0E+00 2.0E+00 4.8E-08 3.2E-09 1.E-07 6.E-09 1.E-07 2.0E-05 2.0E-05 1.3E-07 8.8E-09 7.E-03 4.E-04 7.E-03
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 2.0E-14 6.1E-15 3.E-09 8.E-10 3.E-09 1.0E-09 1.0E-09 5.6E-14 1.7E-14 6.E-05 2.E-05 7.E-05
RM 12 East Total PCB TEQ 4.6E+00 pg/g 1.3E+05 1.3E+05 2.4E-13 1.6E-14 3.E-08 2.E-09 3.E-08 1.0E-09 1.0E-09 6.8E-13 4.5E-14 7.E-04 4.E-05 7.E-04
RM 12 East Total TEQ -- pg/g -- -- -- -- 3.E-08 3.E-09 4.E-08 -- -- -- -- 7.E-04 6.E-05 8.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 12 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 East Total DDT 9.4E+00 ug/kg 3.4E-01 3.4E-01 1.1E-10 3.3E-11 4.E-11 1.E-11 5.E-11 5.0E-04 5.0E-04 3.0E-10 9.2E-11 6.E-07 2.E-07 8.E-07
RM 12 East Conventionals
RM 12 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07

Study Area Wided Metals
Study Area Wided Arsenic 5.0E+00 mg/kg 1.5E+00 1.5E+00 5.8E-08 1.8E-08 9.E-08 3.E-08 1.E-07 3.0E-04 3.0E-04 1.6E-07 4.9E-08 5.E-04 2.E-04 7.E-04
Study Area Wided Lead 8.1E+01 mg/kg NL NL 0.0E+00 2.8E-07 NL NL -- NL NL 0.0E+00 7.9E-07 NL NL --
Study Area Wided Mercury 3.0E-01 mg/kg -- -- 0.0E+00 1.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.9E-09 0.E+00 1.E-05 1.E-05
Study Area Wided Thallium 9.2E+00 mg/kg -- -- 0.0E+00 3.2E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.0E-08 0.E+00 1.E-03 1.E-03
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 1.8E+03 ug/kg -- -- 7.0E-08 6.4E-09 -- -- -- 3.0E-04 3.0E-04 2.0E-07 1.8E-08 7.E-04 6.E-05 7.E-04
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene 2.6E+03 ug/kg 7.3E-01 7.3E-01 1.3E-07 9.0E-09 9.E-08 7.E-09 1.E-07 -- -- 3.6E-07 2.5E-08 -- -- --
Study Area Wided Benzo(a)pyrene 3.1E+03 ug/kg 7.3E+00 7.3E+00 1.6E-07 1.1E-08 1.E-06 8.E-08 1.E-06 -- -- 4.3E-07 3.1E-08 -- -- --
Study Area Wided Benzo(b)fluoranthene 2.5E+03 ug/kg 7.3E-01 7.3E-01 1.2E-07 8.6E-09 9.E-08 6.E-09 1.E-07 -- -- 3.4E-07 2.4E-08 -- -- --
Study Area Wided Benzo(k)fluoranthene 1.7E+03 ug/kg 7.3E-02 7.3E-02 8.3E-08 5.9E-09 6.E-09 4.E-10 6.E-09 -- -- 2.3E-07 1.6E-08 -- -- --
Study Area Wided Dibenzo(a,h)anthracene 3.2E+02 ug/kg 7.3E+00 7.3E+00 1.6E-08 1.1E-09 1.E-07 8.E-09 1.E-07 -- -- 4.5E-08 3.2E-09 -- -- --
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TABLE 5-46.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 
Riskb

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer 

HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

Study Area Wided Indeno(1,2,3-cd)pyrene 2.2E+03 ug/kg 7.3E-01 7.3E-01 1.1E-07 7.7E-09 8.E-08 6.E-09 8.E-08 -- -- 3.0E-07 2.1E-08 -- -- --
Study Area Wided Naphthalene 1.2E+03 ug/kg -- -- 5.8E-08 4.1E-09 -- -- -- 2.0E-02 2.0E-02 1.6E-07 1.1E-08 8.E-06 6.E-07 9.E-06
Study Area Wided Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-06 1.E-07 2.E-06 -- -- -- -- -- -- --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 2.9E+03 ug/kg 1.4E-02 1.4E-02 1.1E-07 1.0E-08 2.E-09 1.E-10 2.E-09 2.0E-02 2.0E-02 3.1E-07 2.8E-08 2.E-05 1.E-06 2.E-05
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 3.6E+02 ug/kg 2.0E+00 2.0E+00 1.9E-08 1.3E-09 4.E-08 3.E-09 4.E-08 2.0E-05 2.0E-05 5.3E-08 3.5E-09 3.E-03 2.E-04 3.E-03
Study Area Wided Total PCB Congeners 1.4E+06 pg/g NA NA 7.6E-08 5.0E-09 NA NA -- NA NA 2.1E-07 1.4E-08 NA NA --
Study Area Wided Total PCBs, Adjusted 1.4E+06 pg/g 2.0E+00 2.0E+00 7.4E-08 4.8E-09 1.E-07 1.E-08 2.E-07 2.0E-05 2.0E-05 2.1E-07 1.4E-08 1.E-02 7.E-04 1.E-02
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 4.9E+02 pg/g 1.3E+05 1.3E+05 5.6E-12 1.7E-12 7.E-07 2.E-07 1.E-06 1.0E-09 1.0E-09 1.6E-11 4.8E-12 2.E-02 5.E-03 2.E-02
Study Area Wided Total PCB TEQ 1.4E+01 pg/g 1.3E+05 1.3E+05 7.3E-13 4.8E-14 1.E-07 6.E-09 1.E-07 1.0E-09 1.0E-09 2.0E-12 1.3E-13 2.E-03 1.E-04 2.E-03
Study Area Wided Total TEQ -- pg/g -- -- -- -- 8.E-07 2.E-07 1.E-06 -- -- -- -- 2.E-02 5.E-03 2.E-02
Study Area Wided Pesticides
Study Area Wided Aldrin 5.8E+00 ug/kg 1.7E+01 1.7E+01 2.2E-10 2.0E-11 4.E-09 3.E-10 4.E-09 3.0E-05 3.0E-05 6.2E-10 5.7E-11 2.E-05 2.E-06 2.E-05
Study Area Wided Dieldrin 2.8E+00 ug/kg 1.6E+01 1.6E+01 1.1E-10 9.8E-12 2.E-09 2.E-10 2.E-09 5.0E-05 5.0E-05 3.0E-10 2.7E-11 6.E-06 5.E-07 7.E-06
Study Area Wided Total DDT 3.0E+02 ug/kg 3.4E-01 3.4E-01 3.5E-09 1.1E-09 1.E-09 4.E-10 2.E-09 5.0E-04 5.0E-04 9.7E-09 3.0E-09 2.E-05 6.E-06 3.E-05
Study Area Wided Conventionals
Study Area Wided Perchlorate 2.7E+05 ug/kg -- -- 0.0E+00 9.6E-07 -- -- -- 7.0E-04 7.0E-04 0.0E+00 2.7E-06 0.E+00 4.E-03 4.E-03
Exposure Point Total 3.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

c Cumulative risk sums calculated using PCB Aroclor data.
d Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable. PAH = Polynuclear Aromatic Hydrocarbons.
CDI = Chronic Daily Intake. PCB = Polychlorinated Biphenyls.
EPC = Exposure Point Concentration. pg/g = Picograms per gram.
HQ = Hazard Quotient. RfD = Reference dose.
LADI = Lifetime Average Daily Intake. RM = River mile.
mg/kg = Milligrams per kilogram. RME = 95% UCL/Maximum Exposure.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. TEQ = Toxic equivalents.
ND = Not Detected in given exposure area. ug/kg = Micrograms per kilogram.
NL = Not listed.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection 
Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

RM 1 West Metals
RM 1 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 1.1E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.3E-08 8.2E-09 4.E-05 3.E-05 7.E-05
RM 1 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 3.4E-09 NL NL -- NL NL 0.0E+00 2.6E-08 NL NL --
RM 1 West Mercury 6.1E-02 mg/kg -- -- 0.0E+00 1.5E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-10 0.E+00 4.E-07 4.E-07
RM 1 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 3.3E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.6E-10 0.E+00 4.E-06 4.E-06
RM 1 West Butyltins
RM 1 West Tributyltin ion 8.4E-01 ug/kg -- -- 1.1E-12 2.1E-13 -- -- -- 3.0E-04 3.0E-04 8.4E-12 1.6E-12 3.E-08 5.E-09 3.E-08
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene 5.0E+01 ug/kg 7.3E-01 7.3E-01 8.3E-11 1.3E-11 6.E-11 9.E-12 7.E-11 -- -- 6.5E-10 9.8E-11 -- -- --
RM 1 West Benzo(a)pyrene 7.4E+01 ug/kg 7.3E+00 7.3E+00 1.2E-10 1.9E-11 9.E-10 1.E-10 1.E-09 -- -- 9.6E-10 1.5E-10 -- -- --
RM 1 West Benzo(b)fluoranthene 7.4E+01 ug/kg 7.3E-01 7.3E-01 1.2E-10 1.9E-11 9.E-11 1.E-11 1.E-10 -- -- 9.5E-10 1.4E-10 -- -- --
RM 1 West Benzo(k)fluoranthene 3.0E+01 ug/kg 7.3E-02 7.3E-02 5.0E-11 7.6E-12 4.E-12 6.E-13 4.E-12 -- -- 3.9E-10 5.9E-11 -- -- --
RM 1 West Dibenzo(a,h)anthracene 9.4E+00 ug/kg 7.3E+00 7.3E+00 1.6E-11 2.4E-12 1.E-10 2.E-11 1.E-10 -- -- 1.2E-10 1.8E-11 -- -- --
RM 1 West Indeno(1,2,3-cd)pyrene 5.8E+01 ug/kg 7.3E-01 7.3E-01 9.6E-11 1.5E-11 7.E-11 1.E-11 8.E-11 -- -- 7.5E-10 1.1E-10 -- -- --
RM 1 West Naphthalene 1.3E+01 ug/kg -- -- 2.2E-11 3.3E-12 -- -- -- 2.0E-02 2.0E-02 1.7E-10 2.6E-11 9.E-09 1.E-09 1.E-08
RM 1 West Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 1.E-09 2.E-10 1.E-09 -- -- -- -- -- -- --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 1.9E+01 ug/kg 1.4E-02 1.4E-02 2.4E-11 4.7E-12 3.E-13 7.E-14 4.E-13 2.0E-02 2.0E-02 1.8E-10 3.6E-11 9.E-09 2.E-09 1.E-08
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 2.0E-11 2.9E-12 4.E-11 6.E-12 5.E-11 2.0E-05 2.0E-05 1.6E-10 2.2E-11 8.E-06 1.E-06 9.E-06
RM 1 West Total PCB Congeners 7.1E+03 pg/g NA NA 1.3E-11 1.8E-12 NA NA -- NA NA 9.9E-11 1.4E-11 NA NA --
RM 1 West Total PCBs, Adjusted 6.6E+03 pg/g 2.0E+00 2.0E+00 1.2E-11 1.7E-12 2.E-11 3.E-12 3.E-11 2.0E-05 2.0E-05 9.3E-11 1.3E-11 5.E-06 7.E-07 5.E-06
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 7.6E-01 pg/g 1.3E+05 1.3E+05 2.9E-16 1.9E-16 4.E-11 2.E-11 6.E-11 1.0E-09 1.0E-09 2.3E-15 1.5E-15 2.E-06 1.E-06 4.E-06
RM 1 West Total PCB TEQ 3.2E-01 pg/g 1.3E+05 1.3E+05 5.7E-16 8.0E-17 7.E-11 1.E-11 8.E-11 1.0E-09 1.0E-09 4.4E-15 6.2E-16 4.E-06 6.E-07 5.E-06
RM 1 West Total TEQ -- pg/g -- -- -- -- 1.E-10 4.E-11 1.E-10 -- -- -- -- 7.E-06 2.E-06 9.E-06
RM 1 West Pesticides
RM 1 West Aldrin 1.7E-01 ug/kg 1.7E+01 1.7E+01 2.2E-13 4.3E-14 4.E-12 7.E-13 4.E-12 3.0E-05 3.0E-05 1.7E-12 3.3E-13 6.E-08 1.E-08 7.E-08
RM 1 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 West Total DDT 2.5E+00 ug/kg 3.4E-01 3.4E-01 9.5E-13 6.3E-13 3.E-13 2.E-13 5.E-13 5.0E-04 5.0E-04 7.4E-12 4.9E-12 1.E-08 1.E-08 2.E-08
RM 1 West Conventionals
RM 1 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totalc 6.E-09
RM 1 East Metals
RM 1 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 1.0E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.2E-08 8.0E-09 4.E-05 3.E-05 7.E-05
RM 1 East Lead 1.1E+01 mg/kg NL NL 0.0E+00 2.8E-09 NL NL -- NL NL 0.0E+00 2.1E-08 NL NL --
RM 1 East Mercury 1.4E+00 mg/kg -- -- 0.0E+00 3.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.8E-09 0.E+00 9.E-06 9.E-06
RM 1 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.1E+00 ug/kg -- -- 1.4E-12 2.8E-13 -- -- -- 3.0E-04 3.0E-04 1.1E-11 2.2E-12 4.E-08 7.E-09 4.E-08

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene 3.1E+01 ug/kg 7.3E-01 7.3E-01 5.2E-11 7.9E-12 4.E-11 6.E-12 4.E-11 -- -- 4.1E-10 6.2E-11 -- -- --
RM 1 East Benzo(a)pyrene 4.6E+01 ug/kg 7.3E+00 7.3E+00 7.7E-11 1.2E-11 6.E-10 9.E-11 6.E-10 -- -- 6.0E-10 9.1E-11 -- -- --
RM 1 East Benzo(b)fluoranthene 4.2E+01 ug/kg 7.3E-01 7.3E-01 7.0E-11 1.1E-11 5.E-11 8.E-12 6.E-11 -- -- 5.4E-10 8.2E-11 -- -- --
RM 1 East Benzo(k)fluoranthene 2.7E+01 ug/kg 7.3E-02 7.3E-02 4.4E-11 6.7E-12 3.E-12 5.E-13 4.E-12 -- -- 3.4E-10 5.2E-11 -- -- --
RM 1 East Dibenzo(a,h)anthracene 5.5E+00 ug/kg 7.3E+00 7.3E+00 9.1E-12 1.4E-12 7.E-11 1.E-11 8.E-11 -- -- 7.1E-11 1.1E-11 -- -- --
RM 1 East Indeno(1,2,3-cd)pyrene 3.3E+01 ug/kg 7.3E-01 7.3E-01 5.5E-11 8.3E-12 4.E-11 6.E-12 5.E-11 -- -- 4.3E-10 6.4E-11 -- -- --
RM 1 East Naphthalene 8.3E+00 ug/kg -- -- 1.4E-11 2.1E-12 -- -- -- 2.0E-02 2.0E-02 1.1E-10 1.6E-11 5.E-09 8.E-10 6.E-09
RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-10 1.E-10 9.E-10 -- -- -- -- -- -- --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 4.0E+01 ug/kg 1.4E-02 1.4E-02 5.1E-11 1.0E-11 7.E-13 1.E-13 9.E-13 2.0E-02 2.0E-02 4.0E-10 7.8E-11 2.E-08 4.E-09 2.E-08
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 1.0E+02 ug/kg 2.0E+00 2.0E+00 1.8E-10 2.6E-11 4.E-10 5.E-11 4.E-10 2.0E-05 2.0E-05 1.4E-09 2.0E-10 7.E-05 1.E-05 8.E-05
RM 1 East Total PCB Congeners 2.8E+03 pg/g NA NA 5.0E-12 7.0E-13 NA NA -- NA NA 3.9E-11 5.5E-12 NA NA --
RM 1 East Total PCBs, Adjusted 2.6E+03 pg/g 2.0E+00 2.0E+00 4.7E-12 6.7E-13 9.E-12 1.E-12 1.E-11 2.0E-05 2.0E-05 3.7E-11 5.2E-12 2.E-06 3.E-07 2.E-06
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 4.7E-01 pg/g 1.3E+05 1.3E+05 1.8E-16 1.2E-16 2.E-11 2.E-11 4.E-11 1.0E-09 1.0E-09 1.4E-15 9.2E-16 1.E-06 9.E-07 2.E-06
RM 1 East Total PCB TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 4.8E-16 6.7E-17 6.E-11 9.E-12 7.E-11 1.0E-09 1.0E-09 3.7E-15 5.2E-16 4.E-06 5.E-07 4.E-06
RM 1 East Total TEQ -- pg/g -- -- -- -- 9.E-11 2.E-11 1.E-10 -- -- -- -- 5.E-06 1.E-06 7.E-06
RM 1 East Pesticides
RM 1 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 East Total DDT 1.8E+00 ug/kg 3.4E-01 3.4E-01 6.9E-13 4.5E-13 2.E-13 2.E-13 4.E-13 5.0E-04 5.0E-04 5.3E-12 3.5E-12 1.E-08 7.E-09 2.E-08
RM 1 East Conventionals
RM 1 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-09
RM 1.5 West Metals
RM 1.5 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 1.4E-09 9.1E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 1.1E-08 7.1E-09 4.E-05 2.E-05 6.E-05
RM 1.5 West Lead 1.1E+01 mg/kg NL NL 0.0E+00 2.6E-09 NL NL -- NL NL 0.0E+00 2.1E-08 NL NL --
RM 1.5 West Mercury 5.1E-02 mg/kg -- -- 0.0E+00 1.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.9E-11 0.E+00 3.E-07 3.E-07
RM 1.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene 1.9E+01 ug/kg 7.3E-01 7.3E-01 3.1E-11 4.7E-12 2.E-11 3.E-12 3.E-11 -- -- 2.4E-10 3.6E-11 -- -- --
RM 1.5 West Benzo(a)pyrene 2.7E+01 ug/kg 7.3E+00 7.3E+00 4.5E-11 6.8E-12 3.E-10 5.E-11 4.E-10 -- -- 3.5E-10 5.3E-11 -- -- --
RM 1.5 West Benzo(b)fluoranthene 2.3E+01 ug/kg 7.3E-01 7.3E-01 3.8E-11 5.8E-12 3.E-11 4.E-12 3.E-11 -- -- 3.0E-10 4.5E-11 -- -- --
RM 1.5 West Benzo(k)fluoranthene 1.9E+01 ug/kg 7.3E-02 7.3E-02 3.2E-11 4.8E-12 2.E-12 4.E-13 3.E-12 -- -- 2.5E-10 3.7E-11 -- -- --
RM 1.5 West Dibenzo(a,h)anthracene 3.3E+00 ug/kg 7.3E+00 7.3E+00 5.4E-12 8.2E-13 4.E-11 6.E-12 5.E-11 -- -- 4.2E-11 6.4E-12 -- -- --
RM 1.5 West Indeno(1,2,3-cd)pyrene 2.1E+01 ug/kg 7.3E-01 7.3E-01 3.5E-11 5.3E-12 3.E-11 4.E-12 3.E-11 -- -- 2.7E-10 4.1E-11 -- -- --
RM 1.5 West Naphthalene 5.3E+00 ug/kg -- -- 8.9E-12 1.3E-12 -- -- -- 2.0E-02 2.0E-02 6.9E-11 1.0E-11 3.E-09 5.E-10 4.E-09
RM 1.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-10 7.E-11 5.E-10 -- -- -- -- -- -- --
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 1.4E-02 ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 1.2E+01 ug/kg 2.0E+00 2.0E+00 2.1E-11 2.9E-12 4.E-11 6.E-12 5.E-11 2.0E-05 2.0E-05 1.6E-10 2.3E-11 8.E-06 1.E-06 9.E-06
RM 1.5 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 1.5 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 8.5E-02 pg/g 1.3E+05 1.3E+05 3.3E-17 2.1E-17 4.E-12 3.E-12 7.E-12 1.0E-09 1.0E-09 2.5E-16 1.7E-16 3.E-07 2.E-07 4.E-07
RM 1.5 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 1.5 West Total TEQ -- pg/g -- -- -- -- 4.E-12 3.E-12 7.E-12 -- -- -- -- 3.E-07 2.E-07 4.E-07
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1.5 West Total DDT 7.9E-01 ug/kg 3.4E-01 3.4E-01 3.0E-13 2.0E-13 1.E-13 7.E-14 2.E-13 5.0E-04 5.0E-04 2.4E-12 1.6E-12 5.E-09 3.E-09 8.E-09
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-09
RM 1.5 East Metals
RM 1.5 East Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 1.7E-09 1.1E-09 3.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.3E-08 8.5E-09 4.E-05 3.E-05 7.E-05
RM 1.5 East Lead 1.1E+01 mg/kg NL NL 0.0E+00 2.9E-09 NL NL -- NL NL 0.0E+00 2.2E-08 NL NL --
RM 1.5 East Mercury 6.4E-02 mg/kg -- -- 0.0E+00 1.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-10 0.E+00 4.E-07 4.E-07
RM 1.5 East Thallium 8.9E-02 mg/kg -- -- 0.0E+00 2.2E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-10 0.E+00 3.E-06 3.E-06
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.7E-01 ug/kg -- -- 4.7E-13 9.3E-14 -- -- -- 3.0E-04 3.0E-04 3.7E-12 7.2E-13 1.E-08 2.E-09 1.E-08
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene 2.5E+02 ug/kg 7.3E-01 7.3E-01 4.1E-10 6.3E-11 3.E-10 5.E-11 3.E-10 -- -- 3.2E-09 4.9E-10 -- -- --
RM 1.5 East Benzo(a)pyrene 3.7E+02 ug/kg 7.3E+00 7.3E+00 6.1E-10 9.2E-11 4.E-09 7.E-10 5.E-09 -- -- 4.7E-09 7.2E-10 -- -- --
RM 1.5 East Benzo(b)fluoranthene 2.2E+02 ug/kg 7.3E-01 7.3E-01 3.7E-10 5.5E-11 3.E-10 4.E-11 3.E-10 -- -- 2.8E-09 4.3E-10 -- -- --
RM 1.5 East Benzo(k)fluoranthene 2.2E+02 ug/kg 7.3E-02 7.3E-02 3.6E-10 5.4E-11 3.E-11 4.E-12 3.E-11 -- -- 2.8E-09 4.2E-10 -- -- --
RM 1.5 East Dibenzo(a,h)anthracene 3.7E+01 ug/kg 7.3E+00 7.3E+00 6.1E-11 9.3E-12 4.E-10 7.E-11 5.E-10 -- -- 4.8E-10 7.2E-11 -- -- --
RM 1.5 East Indeno(1,2,3-cd)pyrene 2.6E+02 ug/kg 7.3E-01 7.3E-01 4.4E-10 6.6E-11 3.E-10 5.E-11 4.E-10 -- -- 3.4E-09 5.1E-10 -- -- --
RM 1.5 East Naphthalene 9.8E+01 ug/kg -- -- 1.6E-10 2.5E-11 -- -- -- 2.0E-02 2.0E-02 1.3E-09 1.9E-10 6.E-08 1.E-08 7.E-08
RM 1.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-09 9.E-10 7.E-09 -- -- -- -- -- -- --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 9.1E-11 1.8E-11 1.E-12 3.E-13 2.E-12 2.0E-02 2.0E-02 7.1E-10 1.4E-10 4.E-08 7.E-09 4.E-08
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 2.2E+01 ug/kg 2.0E+00 2.0E+00 3.9E-11 5.4E-12 8.E-11 1.E-11 9.E-11 2.0E-05 2.0E-05 3.0E-10 4.2E-11 2.E-05 2.E-06 2.E-05
RM 1.5 East Total PCB Congeners 3.5E+03 pg/g NA NA 6.2E-12 8.7E-13 NA NA -- NA NA 4.8E-11 6.8E-12 NA NA --
RM 1.5 East Total PCBs, Adjusted 3.2E+03 pg/g 2.0E+00 2.0E+00 5.8E-12 8.2E-13 1.E-11 2.E-12 1.E-11 2.0E-05 2.0E-05 4.5E-11 6.4E-12 2.E-06 3.E-07 3.E-06
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 5.7E-01 pg/g 1.3E+05 1.3E+05 2.2E-16 1.4E-16 3.E-11 2.E-11 5.E-11 1.0E-09 1.0E-09 1.7E-15 1.1E-15 2.E-06 1.E-06 3.E-06
RM 1.5 East Total PCB TEQ 1.1E-01 pg/g 1.3E+05 1.3E+05 1.9E-16 2.7E-17 2.E-11 3.E-12 3.E-11 1.0E-09 1.0E-09 1.5E-15 2.1E-16 1.E-06 2.E-07 2.E-06
RM 1.5 East Total TEQ -- pg/g -- -- -- -- 5.E-11 2.E-11 8.E-11 -- -- -- -- 3.E-06 1.E-06 5.E-06
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 East Dieldrin 6.9E-02 ug/kg 1.6E+01 1.6E+01 8.8E-14 1.7E-14 1.E-12 3.E-13 2.E-12 5.0E-05 5.0E-05 6.9E-13 1.4E-13 1.E-08 3.E-09 2.E-08
RM 1.5 East Total DDT 6.8E+00 ug/kg 3.4E-01 3.4E-01 2.6E-12 1.7E-12 9.E-13 6.E-13 1.E-12 5.0E-04 5.0E-04 2.0E-11 1.3E-11 4.E-08 3.E-08 7.E-08
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 2 West Metals
RM 2 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 1.3E-09 8.6E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 1.0E-08 6.7E-09 3.E-05 2.E-05 6.E-05
RM 2 West Lead 1.1E+01 mg/kg NL NL 0.0E+00 2.9E-09 NL NL -- NL NL 0.0E+00 2.2E-08 NL NL --
RM 2 West Mercury 6.2E-02 mg/kg -- -- 0.0E+00 1.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-10 0.E+00 4.E-07 4.E-07
RM 2 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 3.3E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.6E-10 0.E+00 4.E-06 4.E-06
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.1E+00 ug/kg -- -- 2.7E-12 5.3E-13 -- -- -- 3.0E-04 3.0E-04 2.1E-11 4.1E-12 7.E-08 1.E-08 8.E-08
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene 3.1E+01 ug/kg 7.3E-01 7.3E-01 5.1E-11 7.7E-12 4.E-11 6.E-12 4.E-11 -- -- 4.0E-10 6.0E-11 -- -- --
RM 2 West Benzo(a)pyrene 5.5E+01 ug/kg 7.3E+00 7.3E+00 9.2E-11 1.4E-11 7.E-10 1.E-10 8.E-10 -- -- 7.1E-10 1.1E-10 -- -- --
RM 2 West Benzo(b)fluoranthene 5.6E+01 ug/kg 7.3E-01 7.3E-01 9.3E-11 1.4E-11 7.E-11 1.E-11 8.E-11 -- -- 7.2E-10 1.1E-10 -- -- --
RM 2 West Benzo(k)fluoranthene 1.8E+01 ug/kg 7.3E-02 7.3E-02 3.0E-11 4.5E-12 2.E-12 3.E-13 2.E-12 -- -- 2.3E-10 3.5E-11 -- -- --
RM 2 West Dibenzo(a,h)anthracene 6.1E+00 ug/kg 7.3E+00 7.3E+00 1.0E-11 1.5E-12 7.E-11 1.E-11 8.E-11 -- -- 7.8E-11 1.2E-11 -- -- --
RM 2 West Indeno(1,2,3-cd)pyrene 4.6E+01 ug/kg 7.3E-01 7.3E-01 7.6E-11 1.2E-11 6.E-11 8.E-12 6.E-11 -- -- 5.9E-10 9.0E-11 -- -- --
RM 2 West Naphthalene 7.2E+00 ug/kg -- -- 1.2E-11 1.8E-12 -- -- -- 2.0E-02 2.0E-02 9.3E-11 1.4E-11 5.E-09 7.E-10 5.E-09
RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-10 1.E-10 1.E-09 -- -- -- -- -- -- --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 3.3E+01 ug/kg 1.4E-02 1.4E-02 4.2E-11 8.3E-12 6.E-13 1.E-13 7.E-13 2.0E-02 2.0E-02 3.3E-10 6.5E-11 2.E-08 3.E-09 2.E-08
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.3E+01 ug/kg 2.0E+00 2.0E+00 2.3E-11 3.3E-12 5.E-11 7.E-12 5.E-11 2.0E-05 2.0E-05 1.8E-10 2.5E-11 9.E-06 1.E-06 1.E-05
RM 2 West Total PCB Congeners 7.8E+03 pg/g NA NA 1.4E-11 2.0E-12 NA NA -- NA NA 1.1E-10 1.5E-11 NA NA --
RM 2 West Total PCBs, Adjusted 7.3E+03 pg/g 2.0E+00 2.0E+00 1.3E-11 1.8E-12 3.E-11 4.E-12 3.E-11 2.0E-05 2.0E-05 1.0E-10 1.4E-11 5.E-06 7.E-07 6.E-06
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 8.2E-01 pg/g 1.3E+05 1.3E+05 3.1E-16 2.1E-16 4.E-11 3.E-11 7.E-11 1.0E-09 1.0E-09 2.4E-15 1.6E-15 2.E-06 2.E-06 4.E-06
RM 2 West Total PCB TEQ 2.5E-01 pg/g 1.3E+05 1.3E+05 4.5E-16 6.3E-17 6.E-11 8.E-12 7.E-11 1.0E-09 1.0E-09 3.5E-15 4.9E-16 3.E-06 5.E-07 4.E-06
RM 2 West Total TEQ -- pg/g -- -- -- -- 1.E-10 3.E-11 1.E-10 -- -- -- -- 6.E-06 2.E-06 8.E-06
RM 2 West Pesticides
RM 2 West Aldrin 9.1E-02 ug/kg 1.7E+01 1.7E+01 1.2E-13 2.3E-14 2.E-12 4.E-13 2.E-12 3.0E-05 3.0E-05 9.0E-13 1.8E-13 3.E-08 6.E-09 4.E-08
RM 2 West Dieldrin 1.1E-01 ug/kg 1.6E+01 1.6E+01 1.5E-13 2.9E-14 2.E-12 5.E-13 3.E-12 5.0E-05 5.0E-05 1.1E-12 2.2E-13 2.E-08 4.E-09 3.E-08
RM 2 West Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 5.3E-13 3.5E-13 2.E-13 1.E-13 3.E-13 5.0E-04 5.0E-04 4.1E-12 2.7E-12 8.E-09 5.E-09 1.E-08
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2 West Conventionals
RM 2 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-09
RM 2 East Metals
RM 2 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 1.0E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.2E-08 8.0E-09 4.E-05 3.E-05 7.E-05
RM 2 East Lead 2.6E+01 mg/kg NL NL 0.0E+00 6.5E-09 NL NL -- NL NL 0.0E+00 5.1E-08 NL NL --
RM 2 East Mercury 8.2E-02 mg/kg -- -- 0.0E+00 2.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-10 0.E+00 5.E-07 5.E-07
RM 2 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 2.7E+00 ug/kg -- -- 3.4E-12 6.7E-13 -- -- -- 3.0E-04 3.0E-04 2.6E-11 5.2E-12 9.E-08 2.E-08 1.E-07
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene 5.8E+01 ug/kg 7.3E-01 7.3E-01 9.6E-11 1.5E-11 7.E-11 1.E-11 8.E-11 -- -- 7.5E-10 1.1E-10 -- -- --
RM 2 East Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 1.4E-10 2.2E-11 1.E-09 2.E-10 1.E-09 -- -- 1.1E-09 1.7E-10 -- -- --
RM 2 East Benzo(b)fluoranthene 9.4E+01 ug/kg 7.3E-01 7.3E-01 1.6E-10 2.4E-11 1.E-10 2.E-11 1.E-10 -- -- 1.2E-09 1.8E-10 -- -- --
RM 2 East Benzo(k)fluoranthene 4.1E+01 ug/kg 7.3E-02 7.3E-02 6.9E-11 1.0E-11 5.E-12 8.E-13 6.E-12 -- -- 5.3E-10 8.1E-11 -- -- --
RM 2 East Dibenzo(a,h)anthracene 1.3E+01 ug/kg 7.3E+00 7.3E+00 2.1E-11 3.2E-12 2.E-10 2.E-11 2.E-10 -- -- 1.7E-10 2.5E-11 -- -- --
RM 2 East Indeno(1,2,3-cd)pyrene 7.5E+01 ug/kg 7.3E-01 7.3E-01 1.3E-10 1.9E-11 9.E-11 1.E-11 1.E-10 -- -- 9.7E-10 1.5E-10 -- -- --
RM 2 East Naphthalene 1.4E+01 ug/kg -- -- 2.4E-11 3.6E-12 -- -- -- 2.0E-02 2.0E-02 1.9E-10 2.8E-11 9.E-09 1.E-09 1.E-08
RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 2.E-10 2.E-09 -- -- -- -- -- -- --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 9.9E+01 ug/kg 1.4E-02 1.4E-02 1.3E-10 2.5E-11 2.E-12 3.E-13 2.E-12 2.0E-02 2.0E-02 9.8E-10 1.9E-10 5.E-08 1.E-08 6.E-08
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 4.3E+02 ug/kg 2.0E+00 2.0E+00 7.7E-10 1.1E-10 2.E-09 2.E-10 2.E-09 2.0E-05 2.0E-05 6.0E-09 8.5E-10 3.E-04 4.E-05 3.E-04
RM 2 East Total PCB Congeners 8.6E+05 pg/g NA NA 1.5E-09 2.2E-10 NA NA -- NA NA 1.2E-08 1.7E-09 NA NA --
RM 2 East Total PCBs, Adjusted 8.2E+05 pg/g 2.0E+00 2.0E+00 1.5E-09 2.1E-10 3.E-09 4.E-10 3.E-09 2.0E-05 2.0E-05 1.1E-08 1.6E-09 6.E-04 8.E-05 6.E-04
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 4.7E-16 3.1E-16 6.E-11 4.E-11 1.E-10 1.0E-09 1.0E-09 3.7E-15 2.4E-15 4.E-06 2.E-06 6.E-06
RM 2 East Total PCB TEQ 1.3E+01 pg/g 1.3E+05 1.3E+05 2.4E-14 3.4E-15 3.E-09 4.E-10 4.E-09 1.0E-09 1.0E-09 1.9E-13 2.6E-14 2.E-04 3.E-05 2.E-04
RM 2 East Total TEQ -- pg/g -- -- -- -- 3.E-09 5.E-10 4.E-09 -- -- -- -- 2.E-04 3.E-05 2.E-04
RM 2 East Pesticides
RM 2 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 6.0E-13 1.2E-13 1.E-11 2.E-12 1.E-11 3.0E-05 3.0E-05 4.6E-12 9.1E-13 2.E-07 3.E-08 2.E-07
RM 2 East Dieldrin 6.0E-01 ug/kg 1.6E+01 1.6E+01 7.6E-13 1.5E-13 1.E-11 2.E-12 1.E-11 5.0E-05 5.0E-05 5.9E-12 1.2E-12 1.E-07 2.E-08 1.E-07
RM 2 East Total DDT 2.6E+00 ug/kg 3.4E-01 3.4E-01 9.9E-13 6.5E-13 3.E-13 2.E-13 6.E-13 5.0E-04 5.0E-04 7.7E-12 5.1E-12 2.E-08 1.E-08 3.E-08
RM 2 East Conventionals
RM 2 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 2.5 West Metals
RM 2.5 West Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 1.5E-09 1.0E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.2E-08 7.9E-09 4.E-05 3.E-05 7.E-05
RM 2.5 West Lead 1.3E+01 mg/kg NL NL 0.0E+00 3.2E-09 NL NL -- NL NL 0.0E+00 2.5E-08 NL NL --
RM 2.5 West Mercury 5.5E-02 mg/kg -- -- 0.0E+00 1.4E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-10 0.E+00 4.E-07 4.E-07
RM 2.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.3E+00 ug/kg -- -- 2.9E-12 5.8E-13 -- -- -- 3.0E-04 3.0E-04 2.3E-11 4.5E-12 8.E-08 2.E-08 9.E-08
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 3.4E-10 5.2E-11 2.E-10 4.E-11 3.E-10 -- -- 2.7E-09 4.0E-10 -- -- --
RM 2.5 West Benzo(a)pyrene 3.7E+02 ug/kg 7.3E+00 7.3E+00 6.1E-10 9.3E-11 4.E-09 7.E-10 5.E-09 -- -- 4.8E-09 7.2E-10 -- -- --
RM 2.5 West Benzo(b)fluoranthene 2.8E+02 ug/kg 7.3E-01 7.3E-01 4.6E-10 6.9E-11 3.E-10 5.E-11 4.E-10 -- -- 3.6E-09 5.4E-10 -- -- --
RM 2.5 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 2.1E-10 3.1E-11 2.E-11 2.E-12 2.E-11 -- -- 1.6E-09 2.4E-10 -- -- --
RM 2.5 West Dibenzo(a,h)anthracene 4.1E+01 ug/kg 7.3E+00 7.3E+00 6.8E-11 1.0E-11 5.E-10 8.E-11 6.E-10 -- -- 5.3E-10 8.0E-11 -- -- --
RM 2.5 West Indeno(1,2,3-cd)pyrene 3.1E+02 ug/kg 7.3E-01 7.3E-01 5.1E-10 7.8E-11 4.E-10 6.E-11 4.E-10 -- -- 4.0E-09 6.1E-10 -- -- --
RM 2.5 West Naphthalene 4.1E+01 ug/kg -- -- 6.8E-11 1.0E-11 -- -- -- 2.0E-02 2.0E-02 5.3E-10 7.9E-11 3.E-08 4.E-09 3.E-08
RM 2.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-09 9.E-10 7.E-09 -- -- -- -- -- -- --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 1.5E+01 ug/kg 1.4E-02 1.4E-02 2.0E-11 3.9E-12 3.E-13 5.E-14 3.E-13 2.0E-02 2.0E-02 1.5E-10 3.0E-11 8.E-09 2.E-09 9.E-09
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 1.9E-11 2.7E-12 4.E-11 5.E-12 4.E-11 2.0E-05 2.0E-05 1.5E-10 2.1E-11 7.E-06 1.E-06 8.E-06
RM 2.5 West Total PCB Congeners 7.3E+03 pg/g NA NA 1.3E-11 1.8E-12 NA NA -- NA NA 1.0E-10 1.4E-11 NA NA --
RM 2.5 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 1.2E-11 1.7E-12 2.E-11 3.E-12 3.E-11 2.0E-05 2.0E-05 9.6E-11 1.3E-11 5.E-06 7.E-07 5.E-06
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 1.0E-16 6.7E-17 1.E-11 9.E-12 2.E-11 1.0E-09 1.0E-09 8.0E-16 5.2E-16 8.E-07 5.E-07 1.E-06
RM 2.5 West Total PCB TEQ 2.1E-01 pg/g 1.3E+05 1.3E+05 3.7E-16 5.2E-17 5.E-11 7.E-12 5.E-11 1.0E-09 1.0E-09 2.9E-15 4.0E-16 3.E-06 4.E-07 3.E-06
RM 2.5 West Total TEQ -- pg/g -- -- -- -- 6.E-11 2.E-11 8.E-11 -- -- -- -- 4.E-06 9.E-07 5.E-06
RM 2.5 West Pesticides
RM 2.5 West Aldrin 9.3E-02 ug/kg 1.7E+01 1.7E+01 1.2E-13 2.3E-14 2.E-12 4.E-13 2.E-12 3.0E-05 3.0E-05 9.3E-13 1.8E-13 3.E-08 6.E-09 4.E-08
RM 2.5 West Dieldrin 1.4E-01 ug/kg 1.6E+01 1.6E+01 1.7E-13 3.4E-14 3.E-12 6.E-13 3.E-12 5.0E-05 5.0E-05 1.4E-12 2.7E-13 3.E-08 5.E-09 3.E-08
RM 2.5 West Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 5.6E-13 3.6E-13 2.E-13 1.E-13 3.E-13 5.0E-04 5.0E-04 4.3E-12 2.8E-12 9.E-09 6.E-09 1.E-08
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 2.5 East Metals
RM 2.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 1.1E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.3E-08 8.3E-09 4.E-05 3.E-05 7.E-05
RM 2.5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 3.6E-09 NL NL -- NL NL 0.0E+00 2.8E-08 NL NL --
RM 2.5 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 1.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-10 0.E+00 4.E-07 4.E-07
RM 2.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene 5.8E+02 ug/kg 7.3E-01 7.3E-01 9.7E-10 1.5E-10 7.E-10 1.E-10 8.E-10 -- -- 7.5E-09 1.1E-09 -- -- --
RM 2.5 East Benzo(a)pyrene 4.8E+02 ug/kg 7.3E+00 7.3E+00 8.0E-10 1.2E-10 6.E-09 9.E-10 7.E-09 -- -- 6.2E-09 9.4E-10 -- -- --
RM 2.5 East Benzo(b)fluoranthene 4.4E+02 ug/kg 7.3E-01 7.3E-01 7.3E-10 1.1E-10 5.E-10 8.E-11 6.E-10 -- -- 5.7E-09 8.6E-10 -- -- --
RM 2.5 East Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 2.3E-10 3.5E-11 2.E-11 3.E-12 2.E-11 -- -- 1.8E-09 2.7E-10 -- -- --
RM 2.5 East Dibenzo(a,h)anthracene 4.9E+01 ug/kg 7.3E+00 7.3E+00 8.1E-11 1.2E-11 6.E-10 9.E-11 7.E-10 -- -- 6.3E-10 9.6E-11 -- -- --
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 East Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 4.7E-10 7.2E-11 3.E-10 5.E-11 4.E-10 -- -- 3.7E-09 5.6E-10 -- -- --
RM 2.5 East Naphthalene 5.1E+01 ug/kg -- -- 8.5E-11 1.3E-11 -- -- -- 2.0E-02 2.0E-02 6.6E-10 9.9E-11 3.E-08 5.E-09 4.E-08
RM 2.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-09 1.E-09 9.E-09 -- -- -- -- -- -- --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 7.8E+01 ug/kg 1.4E-02 1.4E-02 1.0E-10 2.0E-11 1.E-12 3.E-13 2.E-12 2.0E-02 2.0E-02 7.8E-10 1.5E-10 4.E-08 8.E-09 5.E-08
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 5.6E+01 ug/kg 2.0E+00 2.0E+00 1.0E-10 1.4E-11 2.E-10 3.E-11 2.E-10 2.0E-05 2.0E-05 7.8E-10 1.1E-10 4.E-05 5.E-06 4.E-05
RM 2.5 East Total PCB Congeners 6.6E+04 pg/g NA NA 1.2E-10 1.7E-11 NA NA -- NA NA 9.2E-10 1.3E-10 NA NA --
RM 2.5 East Total PCBs, Adjusted 6.3E+04 pg/g 2.0E+00 2.0E+00 1.1E-10 1.6E-11 2.E-10 3.E-11 3.E-10 2.0E-05 2.0E-05 8.7E-10 1.2E-10 4.E-05 6.E-06 5.E-05
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 6.6E-01 pg/g 1.3E+05 1.3E+05 2.5E-16 1.7E-16 3.E-11 2.E-11 5.E-11 1.0E-09 1.0E-09 2.0E-15 1.3E-15 2.E-06 1.E-06 3.E-06
RM 2.5 East Total PCB TEQ 1.3E+00 pg/g 1.3E+05 1.3E+05 2.4E-15 3.4E-16 3.E-10 4.E-11 4.E-10 1.0E-09 1.0E-09 1.9E-14 2.6E-15 2.E-05 3.E-06 2.E-05
RM 2.5 East Total TEQ -- pg/g -- -- -- -- 3.E-10 7.E-11 4.E-10 -- -- -- -- 2.E-05 4.E-06 2.E-05
RM 2.5 East Pesticides
RM 2.5 East Aldrin 5.1E-01 ug/kg 1.7E+01 1.7E+01 6.5E-13 1.3E-13 1.E-11 2.E-12 1.E-11 3.0E-05 3.0E-05 5.0E-12 9.9E-13 2.E-07 3.E-08 2.E-07
RM 2.5 East Dieldrin 1.7E-01 ug/kg 1.6E+01 1.6E+01 2.1E-13 4.2E-14 3.E-12 7.E-13 4.E-12 5.0E-05 5.0E-05 1.6E-12 3.2E-13 3.E-08 6.E-09 4.E-08
RM 2.5 East Total DDT 2.4E+00 ug/kg 3.4E-01 3.4E-01 9.1E-13 6.0E-13 3.E-13 2.E-13 5.E-13 5.0E-04 5.0E-04 7.1E-12 4.7E-12 1.E-08 9.E-09 2.E-08
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 2.5 MC Metals
RM 2.5 MC Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 1.1E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.3E-08 8.3E-09 4.E-05 3.E-05 7.E-05
RM 2.5 MC Lead 1.3E+01 mg/kg NL NL 0.0E+00 3.2E-09 NL NL -- NL NL 0.0E+00 2.5E-08 NL NL --
RM 2.5 MC Mercury 7.9E-02 mg/kg -- -- 0.0E+00 2.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-10 0.E+00 5.E-07 5.E-07
RM 2.5 MC Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 3.5E-10 5.3E-11 3.E-10 4.E-11 3.E-10 -- -- 2.7E-09 4.2E-10 -- -- --
RM 2.5 MC Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 5.7E-10 8.6E-11 4.E-09 6.E-10 5.E-09 -- -- 4.4E-09 6.7E-10 -- -- --
RM 2.5 MC Benzo(b)fluoranthene 3.1E+02 ug/kg 7.3E-01 7.3E-01 5.2E-10 7.9E-11 4.E-10 6.E-11 4.E-10 -- -- 4.0E-09 6.1E-10 -- -- --
RM 2.5 MC Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 1.7E-10 2.5E-11 1.E-11 2.E-12 1.E-11 -- -- 1.3E-09 2.0E-10 -- -- --
RM 2.5 MC Dibenzo(a,h)anthracene 3.4E+01 ug/kg 7.3E+00 7.3E+00 5.6E-11 8.4E-12 4.E-10 6.E-11 5.E-10 -- -- 4.3E-10 6.6E-11 -- -- --
RM 2.5 MC Indeno(1,2,3-cd)pyrene 2.6E+02 ug/kg 7.3E-01 7.3E-01 4.3E-10 6.6E-11 3.E-10 5.E-11 4.E-10 -- -- 3.4E-09 5.1E-10 -- -- --
RM 2.5 MC Naphthalene 5.9E+01 ug/kg -- -- 9.8E-11 1.5E-11 -- -- -- 2.0E-02 2.0E-02 7.6E-10 1.1E-10 4.E-08 6.E-09 4.E-08
RM 2.5 MC Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-09 8.E-10 6.E-09 -- -- -- -- -- -- --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 5.8E+01 ug/kg 1.4E-02 1.4E-02 7.4E-11 1.5E-11 1.E-12 2.E-13 1.E-12 2.0E-02 2.0E-02 5.7E-10 1.1E-10 3.E-08 6.E-09 3.E-08
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 4.5E-11 6.4E-12 9.E-11 1.E-11 1.E-10 2.0E-05 2.0E-05 3.5E-10 5.0E-11 2.E-05 2.E-06 2.E-05
RM 2.5 MC Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 2.5 MC Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 2.0E-01 ug/kg 1.7E+01 1.7E+01 2.6E-13 5.1E-14 4.E-12 9.E-13 5.E-12 3.0E-05 3.0E-05 2.0E-12 4.0E-13 7.E-08 1.E-08 8.E-08
RM 2.5 MC Dieldrin 3.1E-01 ug/kg 1.6E+01 1.6E+01 3.9E-13 7.7E-14 6.E-12 1.E-12 8.E-12 5.0E-05 5.0E-05 3.1E-12 6.0E-13 6.E-08 1.E-08 7.E-08
RM 2.5 MC Total DDT 3.7E+00 ug/kg 3.4E-01 3.4E-01 1.4E-12 9.4E-13 5.E-13 3.E-13 8.E-13 5.0E-04 5.0E-04 1.1E-11 7.3E-12 2.E-08 1.E-08 4.E-08
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 3 West Metals
RM 3 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.4E-09 9.2E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 1.1E-08 7.2E-09 4.E-05 2.E-05 6.E-05
RM 3 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 3.1E-09 NL NL -- NL NL 0.0E+00 2.4E-08 NL NL --
RM 3 West Mercury 8.0E-02 mg/kg -- -- 0.0E+00 2.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-10 0.E+00 5.E-07 5.E-07
RM 3 West Thallium 1.5E+01 mg/kg -- -- 0.0E+00 3.8E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.0E-08 0.E+00 5.E-04 5.E-04
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.0E+01 ug/kg -- -- 1.3E-11 2.6E-12 -- -- -- 3.0E-04 3.0E-04 1.0E-10 2.0E-11 3.E-07 7.E-08 4.E-07
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene 2.9E+02 ug/kg 7.3E-01 7.3E-01 4.8E-10 7.3E-11 4.E-10 5.E-11 4.E-10 -- -- 3.8E-09 5.7E-10 -- -- --
RM 3 West Benzo(a)pyrene 4.6E+02 ug/kg 7.3E+00 7.3E+00 7.7E-10 1.2E-10 6.E-09 8.E-10 6.E-09 -- -- 6.0E-09 9.0E-10 -- -- --
RM 3 West Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 6.6E-10 9.9E-11 5.E-10 7.E-11 6.E-10 -- -- 5.1E-09 7.7E-10 -- -- --
RM 3 West Benzo(k)fluoranthene 2.3E+02 ug/kg 7.3E-02 7.3E-02 3.8E-10 5.8E-11 3.E-11 4.E-12 3.E-11 -- -- 3.0E-09 4.5E-10 -- -- --
RM 3 West Dibenzo(a,h)anthracene 5.3E+01 ug/kg 7.3E+00 7.3E+00 8.8E-11 1.3E-11 6.E-10 1.E-10 7.E-10 -- -- 6.8E-10 1.0E-10 -- -- --
RM 3 West Indeno(1,2,3-cd)pyrene 3.3E+02 ug/kg 7.3E-01 7.3E-01 5.4E-10 8.2E-11 4.E-10 6.E-11 5.E-10 -- -- 4.2E-09 6.4E-10 -- -- --
RM 3 West Naphthalene 9.8E+01 ug/kg -- -- 1.6E-10 2.5E-11 -- -- -- 2.0E-02 2.0E-02 1.3E-09 1.9E-10 6.E-08 1.E-08 7.E-08
RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-09 1.E-09 9.E-09 -- -- -- -- -- -- --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 4.0E+01 ug/kg 1.4E-02 1.4E-02 5.1E-11 1.0E-11 7.E-13 1.E-13 9.E-13 2.0E-02 2.0E-02 4.0E-10 7.9E-11 2.E-08 4.E-09 2.E-08
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.1E+01 ug/kg 2.0E+00 2.0E+00 2.0E-11 2.8E-12 4.E-11 6.E-12 5.E-11 2.0E-05 2.0E-05 1.6E-10 2.2E-11 8.E-06 1.E-06 9.E-06
RM 3 West Total PCB Congeners 1.6E+04 pg/g NA NA 2.8E-11 3.9E-12 NA NA -- NA NA 2.2E-10 3.1E-11 NA NA --
RM 3 West Total PCBs, Adjusted 1.5E+04 pg/g 2.0E+00 2.0E+00 2.7E-11 3.7E-12 5.E-11 7.E-12 6.E-11 2.0E-05 2.0E-05 2.1E-10 2.9E-11 1.E-05 1.E-06 1.E-05
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 6.1E-01 pg/g 1.3E+05 1.3E+05 2.3E-16 1.5E-16 3.E-11 2.E-11 5.E-11 1.0E-09 1.0E-09 1.8E-15 1.2E-15 2.E-06 1.E-06 3.E-06
RM 3 West Total PCB TEQ 4.1E-01 pg/g 1.3E+05 1.3E+05 7.4E-16 1.0E-16 1.E-10 1.E-11 1.E-10 1.0E-09 1.0E-09 5.7E-15 8.0E-16 6.E-06 8.E-07 7.E-06
RM 3 West Total TEQ -- pg/g -- -- -- -- 1.E-10 3.E-11 2.E-10 -- -- -- -- 8.E-06 2.E-06 1.E-05
RM 3 West Pesticides
RM 3 West Aldrin 3.5E-01 ug/kg 1.7E+01 1.7E+01 4.5E-13 8.9E-14 8.E-12 2.E-12 9.E-12 3.0E-05 3.0E-05 3.5E-12 6.9E-13 1.E-07 2.E-08 1.E-07
RM 3 West Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 2.5E-13 4.9E-14 4.E-12 8.E-13 5.E-12 5.0E-05 5.0E-05 1.9E-12 3.8E-13 4.E-08 8.E-09 5.E-08
RM 3 West Total DDT 2.8E+01 ug/kg 3.4E-01 3.4E-01 1.1E-11 7.1E-12 4.E-12 2.E-12 6.E-12 5.0E-04 5.0E-04 8.4E-11 5.5E-11 2.E-07 1.E-07 3.E-07
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3 West Conventionals
RM 3 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 3 East Metals
RM 3 East Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 1.0E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.2E-08 8.1E-09 4.E-05 3.E-05 7.E-05
RM 3 East Lead 1.2E+01 mg/kg NL NL 0.0E+00 3.1E-09 NL NL -- NL NL 0.0E+00 2.4E-08 NL NL --
RM 3 East Mercury 5.6E-02 mg/kg -- -- 0.0E+00 1.4E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-10 0.E+00 4.E-07 4.E-07
RM 3 East Thallium 5.5E+00 mg/kg -- -- 0.0E+00 1.4E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-08 0.E+00 2.E-04 2.E-04
RM 3 East Butyltins
RM 3 East Tributyltin ion 8.3E+00 ug/kg -- -- 1.1E-11 2.1E-12 -- -- -- 3.0E-04 3.0E-04 8.2E-11 1.6E-11 3.E-07 5.E-08 3.E-07
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene 7.7E+01 ug/kg 7.3E-01 7.3E-01 1.3E-10 1.9E-11 9.E-11 1.E-11 1.E-10 -- -- 1.0E-09 1.5E-10 -- -- --
RM 3 East Benzo(a)pyrene 8.4E+01 ug/kg 7.3E+00 7.3E+00 1.4E-10 2.1E-11 1.E-09 2.E-10 1.E-09 -- -- 1.1E-09 1.6E-10 -- -- --
RM 3 East Benzo(b)fluoranthene 9.9E+01 ug/kg 7.3E-01 7.3E-01 1.6E-10 2.5E-11 1.E-10 2.E-11 1.E-10 -- -- 1.3E-09 1.9E-10 -- -- --
RM 3 East Benzo(k)fluoranthene 6.0E+01 ug/kg 7.3E-02 7.3E-02 1.0E-10 1.5E-11 7.E-12 1.E-12 8.E-12 -- -- 7.8E-10 1.2E-10 -- -- --
RM 3 East Dibenzo(a,h)anthracene 1.4E+01 ug/kg 7.3E+00 7.3E+00 2.3E-11 3.5E-12 2.E-10 3.E-11 2.E-10 -- -- 1.8E-10 2.7E-11 -- -- --
RM 3 East Indeno(1,2,3-cd)pyrene 6.7E+01 ug/kg 7.3E-01 7.3E-01 1.1E-10 1.7E-11 8.E-11 1.E-11 9.E-11 -- -- 8.7E-10 1.3E-10 -- -- --
RM 3 East Naphthalene 1.3E+01 ug/kg -- -- 2.1E-11 3.2E-12 -- -- -- 2.0E-02 2.0E-02 1.6E-10 2.5E-11 8.E-09 1.E-09 9.E-09
RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 2.E-10 2.E-09 -- -- -- -- -- -- --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 6.5E+01 ug/kg 1.4E-02 1.4E-02 8.3E-11 1.6E-11 1.E-12 2.E-13 1.E-12 2.0E-02 2.0E-02 6.4E-10 1.3E-10 3.E-08 6.E-09 4.E-08
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 1.9E+01 ug/kg 2.0E+00 2.0E+00 3.4E-11 4.8E-12 7.E-11 1.E-11 8.E-11 2.0E-05 2.0E-05 2.6E-10 3.7E-11 1.E-05 2.E-06 2.E-05
RM 3 East Total PCB Congeners 5.6E+03 pg/g NA NA 1.0E-11 1.4E-12 NA NA -- NA NA 7.7E-11 1.1E-11 NA NA --
RM 3 East Total PCBs, Adjusted 5.3E+03 pg/g 2.0E+00 2.0E+00 9.5E-12 1.3E-12 2.E-11 3.E-12 2.E-11 2.0E-05 2.0E-05 7.4E-11 1.0E-11 4.E-06 5.E-07 4.E-06
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 2.9E+00 pg/g 1.3E+05 1.3E+05 1.1E-15 7.2E-16 1.E-10 9.E-11 2.E-10 1.0E-09 1.0E-09 8.5E-15 5.6E-15 9.E-06 6.E-06 1.E-05
RM 3 East Total PCB TEQ 7.7E-02 pg/g 1.3E+05 1.3E+05 1.4E-16 1.9E-17 2.E-11 3.E-12 2.E-11 1.0E-09 1.0E-09 1.1E-15 1.5E-16 1.E-06 1.E-07 1.E-06
RM 3 East Total TEQ -- pg/g -- -- -- -- 2.E-10 1.E-10 3.E-10 -- -- -- -- 1.E-05 6.E-06 2.E-05
RM 3 East Pesticides
RM 3 East Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 3.7E-13 7.2E-14 6.E-12 1.E-12 7.E-12 3.0E-05 3.0E-05 2.8E-12 5.6E-13 9.E-08 2.E-08 1.E-07
RM 3 East Dieldrin 5.7E-02 ug/kg 1.6E+01 1.6E+01 7.3E-14 1.4E-14 1.E-12 2.E-13 1.E-12 5.0E-05 5.0E-05 5.7E-13 1.1E-13 1.E-08 2.E-09 1.E-08
RM 3 East Total DDT 1.6E+00 ug/kg 3.4E-01 3.4E-01 6.1E-13 4.0E-13 2.E-13 1.E-13 3.E-13 5.0E-04 5.0E-04 4.7E-12 3.1E-12 9.E-09 6.E-09 2.E-08
RM 3 East Conventionals
RM 3 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09
RM 3.5 West Metals
RM 3.5 West Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 2.2E-09 1.5E-09 3.E-09 2.E-09 6.E-09 3.0E-04 3.0E-04 1.7E-08 1.1E-08 6.E-05 4.E-05 1.E-04
RM 3.5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 3.7E-09 NL NL -- NL NL 0.0E+00 2.9E-08 NL NL --
RM 3.5 West Mercury 7.1E-02 mg/kg -- -- 0.0E+00 1.8E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-10 0.E+00 5.E-07 5.E-07
RM 3.5 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 5.7E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.4E-08 0.E+00 7.E-04 7.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 8.1E+01 ug/kg -- -- 1.0E-10 2.0E-11 -- -- -- 3.0E-04 3.0E-04 8.1E-10 1.6E-10 3.E-06 5.E-07 3.E-06
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 4.3E-10 6.5E-11 3.E-10 5.E-11 4.E-10 -- -- 3.4E-09 5.1E-10 -- -- --
RM 3.5 West Benzo(a)pyrene 3.9E+02 ug/kg 7.3E+00 7.3E+00 6.5E-10 9.9E-11 5.E-09 7.E-10 5.E-09 -- -- 5.1E-09 7.7E-10 -- -- --
RM 3.5 West Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 5.8E-10 8.8E-11 4.E-10 6.E-11 5.E-10 -- -- 4.5E-09 6.8E-10 -- -- --
RM 3.5 West Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 2.4E-10 3.6E-11 2.E-11 3.E-12 2.E-11 -- -- 1.9E-09 2.8E-10 -- -- --
RM 3.5 West Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 7.2E-11 1.1E-11 5.E-10 8.E-11 6.E-10 -- -- 5.6E-10 8.4E-11 -- -- --
RM 3.5 West Indeno(1,2,3-cd)pyrene 3.2E+02 ug/kg 7.3E-01 7.3E-01 5.3E-10 8.1E-11 4.E-10 6.E-11 4.E-10 -- -- 4.2E-09 6.3E-10 -- -- --
RM 3.5 West Naphthalene 1.3E+02 ug/kg -- -- 2.2E-10 3.3E-11 -- -- -- 2.0E-02 2.0E-02 1.7E-09 2.6E-10 9.E-08 1.E-08 1.E-07
RM 3.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-09 1.E-09 7.E-09 -- -- -- -- -- -- --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 4.6E+01 ug/kg 1.4E-02 1.4E-02 5.9E-11 1.2E-11 8.E-13 2.E-13 1.E-12 2.0E-02 2.0E-02 4.6E-10 9.1E-11 2.E-08 5.E-09 3.E-08
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.3E+01 ug/kg 2.0E+00 2.0E+00 4.1E-11 5.7E-12 8.E-11 1.E-11 9.E-11 2.0E-05 2.0E-05 3.2E-10 4.4E-11 2.E-05 2.E-06 2.E-05
RM 3.5 West Total PCB Congeners 1.9E+04 pg/g NA NA 3.4E-11 4.8E-12 NA NA -- NA NA 2.6E-10 3.7E-11 NA NA --
RM 3.5 West Total PCBs, Adjusted 1.8E+04 pg/g 2.0E+00 2.0E+00 3.2E-11 4.4E-12 6.E-11 9.E-12 7.E-11 2.0E-05 2.0E-05 2.5E-10 3.5E-11 1.E-05 2.E-06 1.E-05
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 9.1E-01 pg/g 1.3E+05 1.3E+05 3.5E-16 2.3E-16 5.E-11 3.E-11 8.E-11 1.0E-09 1.0E-09 2.7E-15 1.8E-15 3.E-06 2.E-06 4.E-06
RM 3.5 West Total PCB TEQ 5.1E-01 pg/g 1.3E+05 1.3E+05 9.2E-16 1.3E-16 1.E-10 2.E-11 1.E-10 1.0E-09 1.0E-09 7.1E-15 1.0E-15 7.E-06 1.E-06 8.E-06
RM 3.5 West Total TEQ -- pg/g -- -- -- -- 2.E-10 5.E-11 2.E-10 -- -- -- -- 1.E-05 3.E-06 1.E-05
RM 3.5 West Pesticides
RM 3.5 West Aldrin 2.7E-01 ug/kg 1.7E+01 1.7E+01 3.4E-13 6.7E-14 6.E-12 1.E-12 7.E-12 3.0E-05 3.0E-05 2.6E-12 5.2E-13 9.E-08 2.E-08 1.E-07
RM 3.5 West Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 1.6E-13 3.2E-14 3.E-12 5.E-13 3.E-12 5.0E-05 5.0E-05 1.2E-12 2.5E-13 2.E-08 5.E-09 3.E-08
RM 3.5 West Total DDT 5.8E+00 ug/kg 3.4E-01 3.4E-01 2.2E-12 1.5E-12 8.E-13 5.E-13 1.E-12 5.0E-04 5.0E-04 1.7E-11 1.1E-11 3.E-08 2.E-08 6.E-08
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 3.5 East Metals
RM 3.5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.4E-09 9.3E-10 2.E-09 1.E-09 4.E-09 3.0E-04 3.0E-04 1.1E-08 7.2E-09 4.E-05 2.E-05 6.E-05
RM 3.5 East Lead 2.7E+01 mg/kg NL NL 0.0E+00 6.9E-09 NL NL -- NL NL 0.0E+00 5.3E-08 NL NL --
RM 3.5 East Mercury 7.9E-02 mg/kg -- -- 0.0E+00 2.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-10 0.E+00 5.E-07 5.E-07
RM 3.5 East Thallium 6.8E+00 mg/kg -- -- 0.0E+00 1.7E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-08 0.E+00 2.E-04 2.E-04
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 1.8E+03 ug/kg -- -- 2.3E-09 4.5E-10 -- -- -- 3.0E-04 3.0E-04 1.8E-08 3.5E-09 6.E-05 1.E-05 7.E-05
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene 2.9E+02 ug/kg 7.3E-01 7.3E-01 4.8E-10 7.3E-11 4.E-10 5.E-11 4.E-10 -- -- 3.8E-09 5.7E-10 -- -- --
RM 3.5 East Benzo(a)pyrene 2.5E+02 ug/kg 7.3E+00 7.3E+00 4.1E-10 6.2E-11 3.E-09 5.E-10 3.E-09 -- -- 3.2E-09 4.8E-10 -- -- --
RM 3.5 East Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 5.8E-10 8.8E-11 4.E-10 6.E-11 5.E-10 -- -- 4.5E-09 6.9E-10 -- -- --
RM 3.5 East Benzo(k)fluoranthene 1.7E+02 ug/kg 7.3E-02 7.3E-02 2.8E-10 4.3E-11 2.E-11 3.E-12 2.E-11 -- -- 2.2E-09 3.3E-10 -- -- --
RM 3.5 East Dibenzo(a,h)anthracene 4.1E+01 ug/kg 7.3E+00 7.3E+00 6.8E-11 1.0E-11 5.E-10 8.E-11 6.E-10 -- -- 5.3E-10 8.0E-11 -- -- --
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 East Indeno(1,2,3-cd)pyrene 1.5E+02 ug/kg 7.3E-01 7.3E-01 2.5E-10 3.7E-11 2.E-10 3.E-11 2.E-10 -- -- 1.9E-09 2.9E-10 -- -- --
RM 3.5 East Naphthalene 1.4E+01 ug/kg -- -- 2.3E-11 3.5E-12 -- -- -- 2.0E-02 2.0E-02 1.8E-10 2.7E-11 9.E-09 1.E-09 1.E-08
RM 3.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 7.E-10 5.E-09 -- -- -- -- -- -- --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 1.3E+03 ug/kg 1.4E-02 1.4E-02 1.7E-09 3.3E-10 2.E-11 5.E-12 3.E-11 2.0E-02 2.0E-02 1.3E-08 2.6E-09 7.E-07 1.E-07 8.E-07
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 3.8E+02 ug/kg 2.0E+00 2.0E+00 6.7E-10 9.4E-11 1.E-09 2.E-10 2.E-09 2.0E-05 2.0E-05 5.2E-09 7.3E-10 3.E-04 4.E-05 3.E-04
RM 3.5 East Total PCB Congeners 7.7E+05 pg/g NA NA 1.4E-09 1.9E-10 NA NA -- NA NA 1.1E-08 1.5E-09 NA NA --
RM 3.5 East Total PCBs, Adjusted 7.0E+05 pg/g 2.0E+00 2.0E+00 1.3E-09 1.8E-10 3.E-09 4.E-10 3.E-09 2.0E-05 2.0E-05 9.8E-09 1.4E-09 5.E-04 7.E-05 6.E-04
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 1.3E-15 8.4E-16 2.E-10 1.E-10 3.E-10 1.0E-09 1.0E-09 9.9E-15 6.5E-15 1.E-05 7.E-06 2.E-05
RM 3.5 East Total PCB TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 3.1E-14 4.4E-15 4.E-09 6.E-10 5.E-09 1.0E-09 1.0E-09 2.4E-13 3.4E-14 2.E-04 3.E-05 3.E-04
RM 3.5 East Total TEQ -- pg/g -- -- -- -- 4.E-09 7.E-10 5.E-09 -- -- -- -- 3.E-04 4.E-05 3.E-04
RM 3.5 East Pesticides
RM 3.5 East Aldrin 3.7E-01 ug/kg 1.7E+01 1.7E+01 4.8E-13 9.4E-14 8.E-12 2.E-12 1.E-11 3.0E-05 3.0E-05 3.7E-12 7.3E-13 1.E-07 2.E-08 1.E-07
RM 3.5 East Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 1.6E-13 3.2E-14 3.E-12 5.E-13 3.E-12 5.0E-05 5.0E-05 1.2E-12 2.5E-13 2.E-08 5.E-09 3.E-08
RM 3.5 East Total DDT 6.2E+00 ug/kg 3.4E-01 3.4E-01 2.4E-12 1.6E-12 8.E-13 5.E-13 1.E-12 5.0E-04 5.0E-04 1.8E-11 1.2E-11 4.E-08 2.E-08 6.E-08
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 4 West Metals
RM 4 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 1.3E-09 8.5E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 1.0E-08 6.6E-09 3.E-05 2.E-05 6.E-05
RM 4 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 3.8E-09 NL NL -- NL NL 0.0E+00 3.0E-08 NL NL --
RM 4 West Mercury 8.2E-02 mg/kg -- -- 0.0E+00 2.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-10 0.E+00 5.E-07 5.E-07
RM 4 West Thallium 1.0E+01 mg/kg -- -- 0.0E+00 2.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.0E-08 0.E+00 3.E-04 3.E-04
RM 4 West Butyltins
RM 4 West Tributyltin ion 6.1E+00 ug/kg -- -- 7.8E-12 1.5E-12 -- -- -- 3.0E-04 3.0E-04 6.1E-11 1.2E-11 2.E-07 4.E-08 2.E-07
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene 2.5E+02 ug/kg 7.3E-01 7.3E-01 4.2E-10 6.4E-11 3.E-10 5.E-11 4.E-10 -- -- 3.3E-09 5.0E-10 -- -- --
RM 4 West Benzo(a)pyrene 4.0E+02 ug/kg 7.3E+00 7.3E+00 6.6E-10 1.0E-10 5.E-09 7.E-10 6.E-09 -- -- 5.1E-09 7.8E-10 -- -- --
RM 4 West Benzo(b)fluoranthene 3.6E+02 ug/kg 7.3E-01 7.3E-01 5.9E-10 9.0E-11 4.E-10 7.E-11 5.E-10 -- -- 4.6E-09 7.0E-10 -- -- --
RM 4 West Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 2.2E-10 3.3E-11 2.E-11 2.E-12 2.E-11 -- -- 1.7E-09 2.6E-10 -- -- --
RM 4 West Dibenzo(a,h)anthracene 4.4E+01 ug/kg 7.3E+00 7.3E+00 7.3E-11 1.1E-11 5.E-10 8.E-11 6.E-10 -- -- 5.7E-10 8.6E-11 -- -- --
RM 4 West Indeno(1,2,3-cd)pyrene 3.2E+02 ug/kg 7.3E-01 7.3E-01 5.2E-10 7.9E-11 4.E-10 6.E-11 4.E-10 -- -- 4.1E-09 6.2E-10 -- -- --
RM 4 West Naphthalene 7.7E+01 ug/kg -- -- 1.3E-10 1.9E-11 -- -- -- 2.0E-02 2.0E-02 1.0E-09 1.5E-10 5.E-08 8.E-09 6.E-08
RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-09 1.E-09 7.E-09 -- -- -- -- -- -- --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 4.2E+01 ug/kg 1.4E-02 1.4E-02 5.3E-11 1.0E-11 7.E-13 1.E-13 9.E-13 2.0E-02 2.0E-02 4.1E-10 8.2E-11 2.E-08 4.E-09 2.E-08
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.0E+00 3.8E-11 5.4E-12 8.E-11 1.E-11 9.E-11 2.0E-05 2.0E-05 3.0E-10 4.2E-11 1.E-05 2.E-06 2.E-05
RM 4 West Total PCB Congeners 1.9E+04 pg/g NA NA 3.4E-11 4.7E-12 NA NA -- NA NA 2.6E-10 3.7E-11 NA NA --
RM 4 West Total PCBs, Adjusted 1.8E+04 pg/g 2.0E+00 2.0E+00 3.2E-11 4.5E-12 6.E-11 9.E-12 7.E-11 2.0E-05 2.0E-05 2.5E-10 3.5E-11 1.E-05 2.E-06 1.E-05
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 1.3E+05 6.2E-16 4.1E-16 8.E-11 5.E-11 1.E-10 1.0E-09 1.0E-09 4.8E-15 3.2E-15 5.E-06 3.E-06 8.E-06
RM 4 West Total PCB TEQ 4.7E-01 pg/g 1.3E+05 1.3E+05 8.4E-16 1.2E-16 1.E-10 2.E-11 1.E-10 1.0E-09 1.0E-09 6.6E-15 9.2E-16 7.E-06 9.E-07 7.E-06
RM 4 West Total TEQ -- pg/g -- -- -- -- 2.E-10 7.E-11 3.E-10 -- -- -- -- 1.E-05 4.E-06 2.E-05
RM 4 West Pesticides
RM 4 West Aldrin 3.9E-01 ug/kg 1.7E+01 1.7E+01 5.0E-13 9.8E-14 8.E-12 2.E-12 1.E-11 3.0E-05 3.0E-05 3.9E-12 7.6E-13 1.E-07 3.E-08 2.E-07
RM 4 West Dieldrin 7.1E-02 ug/kg 1.6E+01 1.6E+01 9.1E-14 1.8E-14 1.E-12 3.E-13 2.E-12 5.0E-05 5.0E-05 7.1E-13 1.4E-13 1.E-08 3.E-09 2.E-08
RM 4 West Total DDT 1.9E+01 ug/kg 3.4E-01 3.4E-01 7.3E-12 4.8E-12 2.E-12 2.E-12 4.E-12 5.0E-04 5.0E-04 5.7E-11 3.7E-11 1.E-07 7.E-08 2.E-07
RM 4 West Conventionals
RM 4 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 4 East Metals
RM 4 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 1.1E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.3E-08 8.3E-09 4.E-05 3.E-05 7.E-05
RM 4 East Lead 8.0E+01 mg/kg NL NL 0.0E+00 2.0E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 4 East Mercury 6.6E-02 mg/kg -- -- 0.0E+00 1.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-10 0.E+00 4.E-07 4.E-07
RM 4 East Thallium 8.0E+00 mg/kg -- -- 0.0E+00 2.0E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-08 0.E+00 2.E-04 2.E-04
RM 4 East Butyltins
RM 4 East Tributyltin ion 2.6E+01 ug/kg -- -- 3.3E-11 6.6E-12 -- -- -- 3.0E-04 3.0E-04 2.6E-10 5.1E-11 9.E-07 2.E-07 1.E-06
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene 6.3E+02 ug/kg 7.3E-01 7.3E-01 1.1E-09 1.6E-10 8.E-10 1.E-10 9.E-10 -- -- 8.2E-09 1.2E-09 -- -- --
RM 4 East Benzo(a)pyrene 8.8E+02 ug/kg 7.3E+00 7.3E+00 1.5E-09 2.2E-10 1.E-08 2.E-09 1.E-08 -- -- 1.1E-08 1.7E-09 -- -- --
RM 4 East Benzo(b)fluoranthene 9.0E+02 ug/kg 7.3E-01 7.3E-01 1.5E-09 2.3E-10 1.E-09 2.E-10 1.E-09 -- -- 1.2E-08 1.8E-09 -- -- --
RM 4 East Benzo(k)fluoranthene 7.1E+02 ug/kg 7.3E-02 7.3E-02 1.2E-09 1.8E-10 9.E-11 1.E-11 1.E-10 -- -- 9.2E-09 1.4E-09 -- -- --
RM 4 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 2.3E-10 3.6E-11 2.E-09 3.E-10 2.E-09 -- -- 1.8E-09 2.8E-10 -- -- --
RM 4 East Indeno(1,2,3-cd)pyrene 6.4E+02 ug/kg 7.3E-01 7.3E-01 1.1E-09 1.6E-10 8.E-10 1.E-10 9.E-10 -- -- 8.3E-09 1.3E-09 -- -- --
RM 4 East Naphthalene 3.9E+01 ug/kg -- -- 6.4E-11 9.7E-12 -- -- -- 2.0E-02 2.0E-02 5.0E-10 7.5E-11 2.E-08 4.E-09 3.E-08
RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 2.E-09 2.E-08 -- -- -- -- -- -- --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 9.1E+02 ug/kg 1.4E-02 1.4E-02 1.2E-09 2.3E-10 2.E-11 3.E-12 2.E-11 2.0E-02 2.0E-02 9.1E-09 1.8E-09 5.E-07 9.E-08 5.E-07
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 1.5E+02 ug/kg 2.0E+00 2.0E+00 2.7E-10 3.8E-11 5.E-10 8.E-11 6.E-10 2.0E-05 2.0E-05 2.1E-09 3.0E-10 1.E-04 1.E-05 1.E-04
RM 4 East Total PCB Congeners 2.2E+05 pg/g NA NA 3.9E-10 5.4E-11 NA NA -- NA NA 3.0E-09 4.2E-10 NA NA --
RM 4 East Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 2.0E+00 3.7E-10 5.3E-11 7.E-10 1.E-10 9.E-10 2.0E-05 2.0E-05 2.9E-09 4.1E-10 1.E-04 2.E-05 2.E-04
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.3E+05 1.6E-15 1.0E-15 2.E-10 1.E-10 3.E-10 1.0E-09 1.0E-09 1.2E-14 8.1E-15 1.E-05 8.E-06 2.E-05
RM 4 East Total PCB TEQ 1.9E+00 pg/g 1.3E+05 1.3E+05 3.4E-15 4.8E-16 4.E-10 6.E-11 5.E-10 1.0E-09 1.0E-09 2.7E-14 3.7E-15 3.E-05 4.E-06 3.E-05
RM 4 East Total TEQ -- pg/g -- -- -- -- 7.E-10 2.E-10 9.E-10 -- -- -- -- 4.E-05 1.E-05 5.E-05
RM 4 East Pesticides
RM 4 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 6.1E-13 1.2E-13 1.E-11 2.E-12 1.E-11 3.0E-05 3.0E-05 4.7E-12 9.3E-13 2.E-07 3.E-08 2.E-07
RM 4 East Dieldrin 8.9E-02 ug/kg 1.6E+01 1.6E+01 1.1E-13 2.2E-14 2.E-12 4.E-13 2.E-12 5.0E-05 5.0E-05 8.8E-13 1.7E-13 2.E-08 3.E-09 2.E-08
RM 4 East Total DDT 5.4E+00 ug/kg 3.4E-01 3.4E-01 2.1E-12 1.4E-12 7.E-13 5.E-13 1.E-12 5.0E-04 5.0E-04 1.6E-11 1.1E-11 3.E-08 2.E-08 5.E-08
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 East Conventionals
RM 4 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 4.5 West Metals
RM 4.5 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 1.4E-09 9.0E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 1.1E-08 7.0E-09 4.E-05 2.E-05 6.E-05
RM 4.5 West Lead 2.8E+01 mg/kg NL NL 0.0E+00 7.2E-09 NL NL -- NL NL 0.0E+00 5.6E-08 NL NL --
RM 4.5 West Mercury 8.6E-02 mg/kg -- -- 0.0E+00 2.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-10 0.E+00 6.E-07 6.E-07
RM 4.5 West Thallium 9.0E+00 mg/kg -- -- 0.0E+00 2.3E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-08 0.E+00 3.E-04 3.E-04
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 7.5E+00 ug/kg -- -- 9.6E-12 1.9E-12 -- -- -- 3.0E-04 3.0E-04 7.5E-11 1.5E-11 2.E-07 5.E-08 3.E-07
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene 5.5E+02 ug/kg 7.3E-01 7.3E-01 9.2E-10 1.4E-10 7.E-10 1.E-10 8.E-10 -- -- 7.1E-09 1.1E-09 -- -- --
RM 4.5 West Benzo(a)pyrene 7.6E+02 ug/kg 7.3E+00 7.3E+00 1.3E-09 1.9E-10 9.E-09 1.E-09 1.E-08 -- -- 9.8E-09 1.5E-09 -- -- --
RM 4.5 West Benzo(b)fluoranthene 6.6E+02 ug/kg 7.3E-01 7.3E-01 1.1E-09 1.7E-10 8.E-10 1.E-10 9.E-10 -- -- 8.5E-09 1.3E-09 -- -- --
RM 4.5 West Benzo(k)fluoranthene 2.9E+02 ug/kg 7.3E-02 7.3E-02 4.8E-10 7.3E-11 4.E-11 5.E-12 4.E-11 -- -- 3.8E-09 5.7E-10 -- -- --
RM 4.5 West Dibenzo(a,h)anthracene 8.5E+01 ug/kg 7.3E+00 7.3E+00 1.4E-10 2.1E-11 1.E-09 2.E-10 1.E-09 -- -- 1.1E-09 1.7E-10 -- -- --
RM 4.5 West Indeno(1,2,3-cd)pyrene 5.9E+02 ug/kg 7.3E-01 7.3E-01 9.9E-10 1.5E-10 7.E-10 1.E-10 8.E-10 -- -- 7.7E-09 1.2E-09 -- -- --
RM 4.5 West Naphthalene 1.6E+02 ug/kg -- -- 2.7E-10 4.1E-11 -- -- -- 2.0E-02 2.0E-02 2.1E-09 3.2E-10 1.E-07 2.E-08 1.E-07
RM 4.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 2.E-09 1.E-08 -- -- -- -- -- -- --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 5.0E+01 ug/kg 1.4E-02 1.4E-02 6.3E-11 1.2E-11 9.E-13 2.E-13 1.E-12 2.0E-02 2.0E-02 4.9E-10 9.7E-11 2.E-08 5.E-09 3.E-08
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 4.4E-11 6.2E-12 9.E-11 1.E-11 1.E-10 2.0E-05 2.0E-05 3.4E-10 4.8E-11 2.E-05 2.E-06 2.E-05
RM 4.5 West Total PCB Congeners 8.5E+04 pg/g NA NA 1.5E-10 2.1E-11 NA NA -- NA NA 1.2E-09 1.7E-10 NA NA --
RM 4.5 West Total PCBs, Adjusted 7.9E+04 pg/g 2.0E+00 2.0E+00 1.4E-10 2.0E-11 3.E-10 4.E-11 3.E-10 2.0E-05 2.0E-05 1.1E-09 1.6E-10 6.E-05 8.E-06 6.E-05
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 1.3E+05 1.0E-15 6.6E-16 1.E-10 9.E-11 2.E-10 1.0E-09 1.0E-09 7.8E-15 5.1E-15 8.E-06 5.E-06 1.E-05
RM 4.5 West Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.3E+05 2.5E-15 3.5E-16 3.E-10 5.E-11 4.E-10 1.0E-09 1.0E-09 2.0E-14 2.8E-15 2.E-05 3.E-06 2.E-05
RM 4.5 West Total TEQ -- pg/g -- -- -- -- 5.E-10 1.E-10 6.E-10 -- -- -- -- 3.E-05 8.E-06 4.E-05
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.7E-01 ug/kg 1.7E+01 1.7E+01 2.1E-13 4.2E-14 4.E-12 7.E-13 4.E-12 3.0E-05 3.0E-05 1.7E-12 3.3E-13 6.E-08 1.E-08 7.E-08
RM 4.5 West Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 1.7E-13 3.4E-14 3.E-12 5.E-13 3.E-12 5.0E-05 5.0E-05 1.3E-12 2.6E-13 3.E-08 5.E-09 3.E-08
RM 4.5 West Total DDT 4.5E+00 ug/kg 3.4E-01 3.4E-01 1.7E-12 1.1E-12 6.E-13 4.E-13 1.E-12 5.0E-04 5.0E-04 1.3E-11 8.9E-12 3.E-08 2.E-08 4.E-08
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 4.5 East Metals
RM 4.5 East Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 1.5E-09 1.0E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.2E-08 7.8E-09 4.E-05 3.E-05 7.E-05
RM 4.5 East Lead 1.6E+02 mg/kg NL NL 0.0E+00 3.9E-08 NL NL -- NL NL 0.0E+00 3.0E-07 NL NL --
RM 4.5 East Mercury 6.3E-02 mg/kg -- -- 0.0E+00 1.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-10 0.E+00 4.E-07 4.E-07
RM 4.5 East Thallium 1.3E+01 mg/kg -- -- 0.0E+00 3.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.5E-08 0.E+00 4.E-04 4.E-04
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 4.1E+01 ug/kg -- -- 5.2E-11 1.0E-11 -- -- -- 3.0E-04 3.0E-04 4.0E-10 7.9E-11 1.E-06 3.E-07 2.E-06
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene 3.3E+03 ug/kg 7.3E-01 7.3E-01 5.5E-09 8.3E-10 4.E-09 6.E-10 5.E-09 -- -- 4.3E-08 6.5E-09 -- -- --
RM 4.5 East Benzo(a)pyrene 4.3E+03 ug/kg 7.3E+00 7.3E+00 7.1E-09 1.1E-09 5.E-08 8.E-09 6.E-08 -- -- 5.6E-08 8.4E-09 -- -- --
RM 4.5 East Benzo(b)fluoranthene 3.8E+03 ug/kg 7.3E-01 7.3E-01 6.2E-09 9.5E-10 5.E-09 7.E-10 5.E-09 -- -- 4.9E-08 7.4E-09 -- -- --
RM 4.5 East Benzo(k)fluoranthene 3.4E+03 ug/kg 7.3E-02 7.3E-02 5.6E-09 8.5E-10 4.E-10 6.E-11 5.E-10 -- -- 4.4E-08 6.6E-09 -- -- --
RM 4.5 East Dibenzo(a,h)anthracene 7.1E+02 ug/kg 7.3E+00 7.3E+00 1.2E-09 1.8E-10 9.E-09 1.E-09 1.E-08 -- -- 9.2E-09 1.4E-09 -- -- --
RM 4.5 East Indeno(1,2,3-cd)pyrene 3.0E+03 ug/kg 7.3E-01 7.3E-01 5.0E-09 7.6E-10 4.E-09 6.E-10 4.E-09 -- -- 3.9E-08 5.9E-09 -- -- --
RM 4.5 East Naphthalene 1.5E+02 ug/kg -- -- 2.4E-10 3.7E-11 -- -- -- 2.0E-02 2.0E-02 1.9E-09 2.9E-10 9.E-08 1.E-08 1.E-07
RM 4.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-08 1.E-08 8.E-08 -- -- -- -- -- -- --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 8.3E+01 ug/kg 1.4E-02 1.4E-02 1.1E-10 2.1E-11 1.E-12 3.E-13 2.E-12 2.0E-02 2.0E-02 8.3E-10 1.6E-10 4.E-08 8.E-09 5.E-08
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 3.5E+01 ug/kg 2.0E+00 2.0E+00 6.2E-11 8.7E-12 1.E-10 2.E-11 1.E-10 2.0E-05 2.0E-05 4.8E-10 6.8E-11 2.E-05 3.E-06 3.E-05
RM 4.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 2.2E-11 3.1E-12 NA NA -- NA NA 1.7E-10 2.4E-11 NA NA --
RM 4.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 2.1E-11 3.0E-12 4.E-11 6.E-12 5.E-11 2.0E-05 2.0E-05 1.7E-10 2.3E-11 8.E-06 1.E-06 9.E-06
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.8E-01 pg/g 1.3E+05 1.3E+05 1.1E-16 6.9E-17 1.E-11 9.E-12 2.E-11 1.0E-09 1.0E-09 8.2E-16 5.4E-16 8.E-07 5.E-07 1.E-06
RM 4.5 East Total PCB TEQ 3.2E-01 pg/g 1.3E+05 1.3E+05 5.8E-16 8.1E-17 7.E-11 1.E-11 9.E-11 1.0E-09 1.0E-09 4.5E-15 6.3E-16 4.E-06 6.E-07 5.E-06
RM 4.5 East Total TEQ -- pg/g -- -- -- -- 9.E-11 2.E-11 1.E-10 -- -- -- -- 5.E-06 1.E-06 6.E-06
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.1E-01 ug/kg 1.7E+01 1.7E+01 1.4E-13 2.7E-14 2.E-12 5.E-13 3.E-12 3.0E-05 3.0E-05 1.1E-12 2.1E-13 4.E-08 7.E-09 4.E-08
RM 4.5 East Dieldrin 5.8E-02 ug/kg 1.6E+01 1.6E+01 7.4E-14 1.5E-14 1.E-12 2.E-13 1.E-12 5.0E-05 5.0E-05 5.8E-13 1.1E-13 1.E-08 2.E-09 1.E-08
RM 4.5 East Total DDT 4.9E+00 ug/kg 3.4E-01 3.4E-01 1.9E-12 1.2E-12 6.E-13 4.E-13 1.E-12 5.0E-04 5.0E-04 1.5E-11 9.5E-12 3.E-08 2.E-08 5.E-08
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-08
RM 5 West Metals
RM 5 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 1.2E-09 8.2E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 9.7E-09 6.4E-09 3.E-05 2.E-05 5.E-05
RM 5 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 3.1E-09 NL NL -- NL NL 0.0E+00 2.4E-08 NL NL --
RM 5 West Mercury 5.2E-02 mg/kg -- -- 0.0E+00 1.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-10 0.E+00 3.E-07 3.E-07
RM 5 West Thallium 1.6E+01 mg/kg -- -- 0.0E+00 3.9E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.1E-08 0.E+00 5.E-04 5.E-04
RM 5 West Butyltins
RM 5 West Tributyltin ion 1.8E+01 ug/kg -- -- 2.3E-11 4.5E-12 -- -- -- 3.0E-04 3.0E-04 1.8E-10 3.5E-11 6.E-07 1.E-07 7.E-07
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene 5.9E+02 ug/kg 7.3E-01 7.3E-01 9.8E-10 1.5E-10 7.E-10 1.E-10 8.E-10 -- -- 7.6E-09 1.2E-09 -- -- --
RM 5 West Benzo(a)pyrene 7.9E+02 ug/kg 7.3E+00 7.3E+00 1.3E-09 2.0E-10 1.E-08 1.E-09 1.E-08 -- -- 1.0E-08 1.6E-09 -- -- --
RM 5 West Benzo(b)fluoranthene 5.7E+02 ug/kg 7.3E-01 7.3E-01 9.4E-10 1.4E-10 7.E-10 1.E-10 8.E-10 -- -- 7.3E-09 1.1E-09 -- -- --
RM 5 West Benzo(k)fluoranthene 4.1E+02 ug/kg 7.3E-02 7.3E-02 6.9E-10 1.0E-10 5.E-11 8.E-12 6.E-11 -- -- 5.3E-09 8.1E-10 -- -- --
RM 5 West Dibenzo(a,h)anthracene 8.2E+01 ug/kg 7.3E+00 7.3E+00 1.4E-10 2.1E-11 1.E-09 2.E-10 1.E-09 -- -- 1.1E-09 1.6E-10 -- -- --
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 West Indeno(1,2,3-cd)pyrene 5.9E+02 ug/kg 7.3E-01 7.3E-01 9.7E-10 1.5E-10 7.E-10 1.E-10 8.E-10 -- -- 7.6E-09 1.1E-09 -- -- --
RM 5 West Naphthalene 1.4E+02 ug/kg -- -- 2.3E-10 3.4E-11 -- -- -- 2.0E-02 2.0E-02 1.8E-09 2.7E-10 9.E-08 1.E-08 1.E-07
RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 2.E-09 1.E-08 -- -- -- -- -- -- --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 9.1E-11 1.8E-11 1.E-12 3.E-13 2.E-12 2.0E-02 2.0E-02 7.1E-10 1.4E-10 4.E-08 7.E-09 4.E-08
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 3.0E-11 4.3E-12 6.E-11 9.E-12 7.E-11 2.0E-05 2.0E-05 2.4E-10 3.3E-11 1.E-05 2.E-06 1.E-05
RM 5 West Total PCB Congeners 8.0E+04 pg/g NA NA 1.4E-10 2.0E-11 NA NA -- NA NA 1.1E-09 1.6E-10 NA NA --
RM 5 West Total PCBs, Adjusted 7.8E+04 pg/g 2.0E+00 2.0E+00 1.4E-10 2.0E-11 3.E-10 4.E-11 3.E-10 2.0E-05 2.0E-05 1.1E-09 1.5E-10 5.E-05 8.E-06 6.E-05
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 3.5E+00 pg/g 1.3E+05 1.3E+05 1.3E-15 8.7E-16 2.E-10 1.E-10 3.E-10 1.0E-09 1.0E-09 1.0E-14 6.8E-15 1.E-05 7.E-06 2.E-05
RM 5 West Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 2.1E-15 2.9E-16 3.E-10 4.E-11 3.E-10 1.0E-09 1.0E-09 1.6E-14 2.3E-15 2.E-05 2.E-06 2.E-05
RM 5 West Total TEQ -- pg/g -- -- -- -- 4.E-10 2.E-10 6.E-10 -- -- -- -- 3.E-05 9.E-06 4.E-05
RM 5 West Pesticides
RM 5 West Aldrin 4.4E-01 ug/kg 1.7E+01 1.7E+01 5.6E-13 1.1E-13 1.E-11 2.E-12 1.E-11 3.0E-05 3.0E-05 4.4E-12 8.6E-13 1.E-07 3.E-08 2.E-07
RM 5 West Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 1.9E-13 3.7E-14 3.E-12 6.E-13 4.E-12 5.0E-05 5.0E-05 1.5E-12 2.9E-13 3.E-08 6.E-09 4.E-08
RM 5 West Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 4.4E-12 2.9E-12 2.E-12 1.E-12 2.E-12 5.0E-04 5.0E-04 3.4E-11 2.3E-11 7.E-08 5.E-08 1.E-07
RM 5 West Conventionals
RM 5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 5 East Metals
RM 5 East Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 1.2E-09 8.1E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 9.7E-09 6.3E-09 3.E-05 2.E-05 5.E-05
RM 5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 3.5E-09 NL NL -- NL NL 0.0E+00 2.7E-08 NL NL --
RM 5 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 1.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-10 0.E+00 4.E-07 4.E-07
RM 5 East Thallium 2.1E+01 mg/kg -- -- 0.0E+00 5.4E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.2E-08 0.E+00 6.E-04 6.E-04
RM 5 East Butyltins
RM 5 East Tributyltin ion 5.7E+01 ug/kg -- -- 7.3E-11 1.4E-11 -- -- -- 3.0E-04 3.0E-04 5.7E-10 1.1E-10 2.E-06 4.E-07 2.E-06
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene 2.1E+02 ug/kg 7.3E-01 7.3E-01 3.6E-10 5.4E-11 3.E-10 4.E-11 3.E-10 -- -- 2.8E-09 4.2E-10 -- -- --
RM 5 East Benzo(a)pyrene 3.0E+02 ug/kg 7.3E+00 7.3E+00 5.0E-10 7.5E-11 4.E-09 5.E-10 4.E-09 -- -- 3.9E-09 5.8E-10 -- -- --
RM 5 East Benzo(b)fluoranthene 3.2E+02 ug/kg 7.3E-01 7.3E-01 5.3E-10 8.0E-11 4.E-10 6.E-11 4.E-10 -- -- 4.1E-09 6.2E-10 -- -- --
RM 5 East Benzo(k)fluoranthene 1.5E+02 ug/kg 7.3E-02 7.3E-02 2.5E-10 3.8E-11 2.E-11 3.E-12 2.E-11 -- -- 2.0E-09 3.0E-10 -- -- --
RM 5 East Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 7.1E-11 1.1E-11 5.E-10 8.E-11 6.E-10 -- -- 5.5E-10 8.4E-11 -- -- --
RM 5 East Indeno(1,2,3-cd)pyrene 2.4E+02 ug/kg 7.3E-01 7.3E-01 4.0E-10 6.1E-11 3.E-10 4.E-11 3.E-10 -- -- 3.1E-09 4.7E-10 -- -- --
RM 5 East Naphthalene 5.5E+01 ug/kg -- -- 9.1E-11 1.4E-11 -- -- -- 2.0E-02 2.0E-02 7.0E-10 1.1E-10 4.E-08 5.E-09 4.E-08
RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 8.E-10 6.E-09 -- -- -- -- -- -- --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 8.5E+01 ug/kg 1.4E-02 1.4E-02 1.1E-10 2.1E-11 2.E-12 3.E-13 2.E-12 2.0E-02 2.0E-02 8.5E-10 1.7E-10 4.E-08 8.E-09 5.E-08
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.0E+01 ug/kg 2.0E+00 2.0E+00 3.5E-11 4.9E-12 7.E-11 1.E-11 8.E-11 2.0E-05 2.0E-05 2.7E-10 3.8E-11 1.E-05 2.E-06 2.E-05
RM 5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 5 East Pesticides
RM 5 East Aldrin 1.9E-01 ug/kg 1.7E+01 1.7E+01 2.4E-13 4.8E-14 4.E-12 8.E-13 5.E-12 3.0E-05 3.0E-05 1.9E-12 3.7E-13 6.E-08 1.E-08 8.E-08
RM 5 East Dieldrin 1.9E-01 ug/kg 1.6E+01 1.6E+01 2.4E-13 4.8E-14 4.E-12 8.E-13 5.E-12 5.0E-05 5.0E-05 1.9E-12 3.7E-13 4.E-08 7.E-09 5.E-08
RM 5 East Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 5.3E-13 3.5E-13 2.E-13 1.E-13 3.E-13 5.0E-04 5.0E-04 4.1E-12 2.7E-12 8.E-09 5.E-09 1.E-08
RM 5 East Conventionals
RM 5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-09
RM 5.5 West Metals
RM 5.5 West Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 1.1E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.3E-08 8.3E-09 4.E-05 3.E-05 7.E-05
RM 5.5 West Lead 2.0E+01 mg/kg NL NL 0.0E+00 5.0E-09 NL NL -- NL NL 0.0E+00 3.9E-08 NL NL --
RM 5.5 West Mercury 6.8E-02 mg/kg -- -- 0.0E+00 1.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-10 0.E+00 4.E-07 4.E-07
RM 5.5 West Thallium 8.0E-02 mg/kg -- -- 0.0E+00 2.0E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-10 0.E+00 2.E-06 2.E-06
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 1.7E+01 ug/kg -- -- 2.2E-11 4.4E-12 -- -- -- 3.0E-04 3.0E-04 1.7E-10 3.4E-11 6.E-07 1.E-07 7.E-07
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 2.2E-09 3.3E-10 2.E-09 2.E-10 2.E-09 -- -- 1.7E-08 2.6E-09 -- -- --
RM 5.5 West Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 3.1E-09 4.7E-10 2.E-08 3.E-09 3.E-08 -- -- 2.4E-08 3.7E-09 -- -- --
RM 5.5 West Benzo(b)fluoranthene 1.5E+03 ug/kg 7.3E-01 7.3E-01 2.6E-09 3.9E-10 2.E-09 3.E-10 2.E-09 -- -- 2.0E-08 3.0E-09 -- -- --
RM 5.5 West Benzo(k)fluoranthene 7.5E+02 ug/kg 7.3E-02 7.3E-02 1.2E-09 1.9E-10 9.E-11 1.E-11 1.E-10 -- -- 9.7E-09 1.5E-09 -- -- --
RM 5.5 West Dibenzo(a,h)anthracene 1.7E+02 ug/kg 7.3E+00 7.3E+00 2.8E-10 4.3E-11 2.E-09 3.E-10 2.E-09 -- -- 2.2E-09 3.3E-10 -- -- --
RM 5.5 West Indeno(1,2,3-cd)pyrene 1.5E+03 ug/kg 7.3E-01 7.3E-01 2.5E-09 3.7E-10 2.E-09 3.E-10 2.E-09 -- -- 1.9E-08 2.9E-09 -- -- --
RM 5.5 West Naphthalene 1.2E+02 ug/kg -- -- 2.0E-10 3.0E-11 -- -- -- 2.0E-02 2.0E-02 1.5E-09 2.3E-10 8.E-08 1.E-08 9.E-08
RM 5.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 5.E-09 3.E-08 -- -- -- -- -- -- --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 7.4E+01 ug/kg 1.4E-02 1.4E-02 9.5E-11 1.9E-11 1.E-12 3.E-13 2.E-12 2.0E-02 2.0E-02 7.4E-10 1.5E-10 4.E-08 7.E-09 4.E-08
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 5.8E-11 8.1E-12 1.E-10 2.E-11 1.E-10 2.0E-05 2.0E-05 4.5E-10 6.3E-11 2.E-05 3.E-06 3.E-05
RM 5.5 West Total PCB Congeners 1.8E+04 pg/g NA NA 3.2E-11 4.5E-12 NA NA -- NA NA 2.5E-10 3.5E-11 NA NA --
RM 5.5 West Total PCBs, Adjusted 1.7E+04 pg/g 2.0E+00 2.0E+00 3.0E-11 4.2E-12 6.E-11 8.E-12 7.E-11 2.0E-05 2.0E-05 2.3E-10 3.3E-11 1.E-05 2.E-06 1.E-05
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 5.6E-16 3.7E-16 7.E-11 5.E-11 1.E-10 1.0E-09 1.0E-09 4.4E-15 2.9E-15 4.E-06 3.E-06 7.E-06
RM 5.5 West Total PCB TEQ 5.8E-01 pg/g 1.3E+05 1.3E+05 1.0E-15 1.5E-16 1.E-10 2.E-11 2.E-10 1.0E-09 1.0E-09 8.1E-15 1.1E-15 8.E-06 1.E-06 9.E-06
RM 5.5 West Total TEQ -- pg/g -- -- -- -- 2.E-10 7.E-11 3.E-10 -- -- -- -- 1.E-05 4.E-06 2.E-05
RM 5.5 West Pesticides
RM 5.5 West Aldrin 4.2E-01 ug/kg 1.7E+01 1.7E+01 5.3E-13 1.1E-13 9.E-12 2.E-12 1.E-11 3.0E-05 3.0E-05 4.2E-12 8.2E-13 1.E-07 3.E-08 2.E-07
RM 5.5 West Dieldrin 3.1E-01 ug/kg 1.6E+01 1.6E+01 4.0E-13 7.9E-14 6.E-12 1.E-12 8.E-12 5.0E-05 5.0E-05 3.1E-12 6.1E-13 6.E-08 1.E-08 7.E-08
RM 5.5 West Total DDT 1.9E+01 ug/kg 3.4E-01 3.4E-01 7.4E-12 4.8E-12 3.E-12 2.E-12 4.E-12 5.0E-04 5.0E-04 5.7E-11 3.8E-11 1.E-07 8.E-08 2.E-07
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
RM 5.5 East Metals
RM 5.5 East Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 2.2E-09 1.5E-09 3.E-09 2.E-09 5.E-09 3.0E-04 3.0E-04 1.7E-08 1.1E-08 6.E-05 4.E-05 9.E-05
RM 5.5 East Lead 6.0E+01 mg/kg NL NL 0.0E+00 1.5E-08 NL NL -- NL NL 0.0E+00 1.2E-07 NL NL --
RM 5.5 East Mercury 2.3E-01 mg/kg -- -- 0.0E+00 5.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.4E-10 0.E+00 1.E-06 1.E-06
RM 5.5 East Thallium 9.2E+00 mg/kg -- -- 0.0E+00 2.3E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-08 0.E+00 3.E-04 3.E-04
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 1.7E+02 ug/kg -- -- 2.2E-10 4.4E-11 -- -- -- 3.0E-04 3.0E-04 1.7E-09 3.4E-10 6.E-06 1.E-06 7.E-06
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene 4.6E+02 ug/kg 7.3E-01 7.3E-01 7.7E-10 1.2E-10 6.E-10 8.E-11 6.E-10 -- -- 6.0E-09 9.0E-10 -- -- --
RM 5.5 East Benzo(a)pyrene 5.6E+02 ug/kg 7.3E+00 7.3E+00 9.3E-10 1.4E-10 7.E-09 1.E-09 8.E-09 -- -- 7.3E-09 1.1E-09 -- -- --
RM 5.5 East Benzo(b)fluoranthene 6.8E+02 ug/kg 7.3E-01 7.3E-01 1.1E-09 1.7E-10 8.E-10 1.E-10 9.E-10 -- -- 8.8E-09 1.3E-09 -- -- --
RM 5.5 East Benzo(k)fluoranthene 2.6E+02 ug/kg 7.3E-02 7.3E-02 4.3E-10 6.6E-11 3.E-11 5.E-12 4.E-11 -- -- 3.4E-09 5.1E-10 -- -- --
RM 5.5 East Dibenzo(a,h)anthracene 8.8E+01 ug/kg 7.3E+00 7.3E+00 1.5E-10 2.2E-11 1.E-09 2.E-10 1.E-09 -- -- 1.1E-09 1.7E-10 -- -- --
RM 5.5 East Indeno(1,2,3-cd)pyrene 4.3E+02 ug/kg 7.3E-01 7.3E-01 7.1E-10 1.1E-10 5.E-10 8.E-11 6.E-10 -- -- 5.5E-09 8.3E-10 -- -- --
RM 5.5 East Naphthalene 1.3E+02 ug/kg -- -- 2.2E-10 3.4E-11 -- -- -- 2.0E-02 2.0E-02 1.7E-09 2.6E-10 9.E-08 1.E-08 1.E-07
RM 5.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 1.E-09 1.E-08 -- -- -- -- -- -- --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 2.6E+02 ug/kg 1.4E-02 1.4E-02 3.3E-10 6.5E-11 5.E-12 9.E-13 6.E-12 2.0E-02 2.0E-02 2.6E-09 5.0E-10 1.E-07 3.E-08 2.E-07
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.1E+02 ug/kg 2.0E+00 2.0E+00 1.9E-10 2.6E-11 4.E-10 5.E-11 4.E-10 2.0E-05 2.0E-05 1.5E-09 2.1E-10 7.E-05 1.E-05 8.E-05
RM 5.5 East Total PCB Congeners 8.1E+04 pg/g NA NA 1.5E-10 2.0E-11 NA NA -- NA NA 1.1E-09 1.6E-10 NA NA --
RM 5.5 East Total PCBs, Adjusted 7.7E+04 pg/g 2.0E+00 2.0E+00 1.4E-10 1.9E-11 3.E-10 4.E-11 3.E-10 2.0E-05 2.0E-05 1.1E-09 1.5E-10 5.E-05 8.E-06 6.E-05
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 4.4E+00 pg/g 1.3E+05 1.3E+05 1.7E-15 1.1E-15 2.E-10 1.E-10 4.E-10 1.0E-09 1.0E-09 1.3E-14 8.7E-15 1.E-05 9.E-06 2.E-05
RM 5.5 East Total PCB TEQ 2.0E+00 pg/g 1.3E+05 1.3E+05 3.7E-15 5.1E-16 5.E-10 7.E-11 5.E-10 1.0E-09 1.0E-09 2.8E-14 4.0E-15 3.E-05 4.E-06 3.E-05
RM 5.5 East Total TEQ -- pg/g -- -- -- -- 7.E-10 2.E-10 9.E-10 -- -- -- -- 4.E-05 1.E-05 5.E-05
RM 5.5 East Pesticides
RM 5.5 East Aldrin 4.1E-01 ug/kg 1.7E+01 1.7E+01 5.2E-13 1.0E-13 9.E-12 2.E-12 1.E-11 3.0E-05 3.0E-05 4.1E-12 8.0E-13 1.E-07 3.E-08 2.E-07
RM 5.5 East Dieldrin 4.7E-01 ug/kg 1.6E+01 1.6E+01 6.0E-13 1.2E-13 1.E-11 2.E-12 1.E-11 5.0E-05 5.0E-05 4.7E-12 9.2E-13 9.E-08 2.E-08 1.E-07
RM 5.5 East Total DDT 8.2E+00 ug/kg 3.4E-01 3.4E-01 3.2E-12 2.1E-12 1.E-12 7.E-13 2.E-12 5.0E-04 5.0E-04 2.5E-11 1.6E-11 5.E-08 3.E-08 8.E-08
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 6 West Metals
RM 6 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.4E-09 9.2E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 1.1E-08 7.2E-09 4.E-05 2.E-05 6.E-05
RM 6 West Lead 4.3E+01 mg/kg NL NL 0.0E+00 1.1E-08 NL NL -- NL NL 0.0E+00 8.3E-08 NL NL --
RM 6 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 2.9E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.2E-10 0.E+00 7.E-07 7.E-07
RM 6 West Thallium 2.0E+00 mg/kg -- -- 0.0E+00 4.9E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 3.8E-09 0.E+00 6.E-05 6.E-05
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 West Butyltins
RM 6 West Tributyltin ion 1.3E+01 ug/kg -- -- 1.6E-11 3.2E-12 -- -- -- 3.0E-04 3.0E-04 1.3E-10 2.5E-11 4.E-07 8.E-08 5.E-07
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene 2.5E+04 ug/kg 7.3E-01 7.3E-01 4.2E-08 6.4E-09 3.E-08 5.E-09 4.E-08 -- -- 3.3E-07 5.0E-08 -- -- --
RM 6 West Benzo(a)pyrene 3.1E+04 ug/kg 7.3E+00 7.3E+00 5.2E-08 7.8E-09 4.E-07 6.E-08 4.E-07 -- -- 4.0E-07 6.1E-08 -- -- --
RM 6 West Benzo(b)fluoranthene 2.2E+04 ug/kg 7.3E-01 7.3E-01 3.7E-08 5.6E-09 3.E-08 4.E-09 3.E-08 -- -- 2.9E-07 4.4E-08 -- -- --
RM 6 West Benzo(k)fluoranthene 1.4E+04 ug/kg 7.3E-02 7.3E-02 2.3E-08 3.5E-09 2.E-09 3.E-10 2.E-09 -- -- 1.8E-07 2.7E-08 -- -- --
RM 6 West Dibenzo(a,h)anthracene 2.9E+03 ug/kg 7.3E+00 7.3E+00 4.8E-09 7.3E-10 4.E-08 5.E-09 4.E-08 -- -- 3.8E-08 5.7E-09 -- -- --
RM 6 West Indeno(1,2,3-cd)pyrene 2.1E+04 ug/kg 7.3E-01 7.3E-01 3.5E-08 5.3E-09 3.E-08 4.E-09 3.E-08 -- -- 2.7E-07 4.1E-08 -- -- --
RM 6 West Naphthalene 1.1E+04 ug/kg -- -- 1.8E-08 2.7E-09 -- -- -- 2.0E-02 2.0E-02 1.4E-07 2.1E-08 7.E-06 1.E-06 8.E-06
RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-07 8.E-08 6.E-07 -- -- -- -- -- -- --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 2.2E+02 ug/kg 1.4E-02 1.4E-02 2.8E-10 5.5E-11 4.E-12 8.E-13 5.E-12 2.0E-02 2.0E-02 2.2E-09 4.3E-10 1.E-07 2.E-08 1.E-07
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 4.3E+01 ug/kg 2.0E+00 2.0E+00 7.6E-11 1.1E-11 2.E-10 2.E-11 2.E-10 2.0E-05 2.0E-05 5.9E-10 8.3E-11 3.E-05 4.E-06 3.E-05
RM 6 West Total PCB Congeners 8.6E+04 pg/g NA NA 1.5E-10 2.2E-11 NA NA -- NA NA 1.2E-09 1.7E-10 NA NA --
RM 6 West Total PCBs, Adjusted 8.2E+04 pg/g 2.0E+00 2.0E+00 1.5E-10 2.1E-11 3.E-10 4.E-11 3.E-10 2.0E-05 2.0E-05 1.1E-09 1.6E-10 6.E-05 8.E-06 7.E-05
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 5.9E-16 3.8E-16 8.E-11 5.E-11 1.E-10 1.0E-09 1.0E-09 4.6E-15 3.0E-15 5.E-06 3.E-06 8.E-06
RM 6 West Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.3E+05 2.6E-15 3.6E-16 3.E-10 5.E-11 4.E-10 1.0E-09 1.0E-09 2.0E-14 2.8E-15 2.E-05 3.E-06 2.E-05
RM 6 West Total TEQ -- pg/g -- -- -- -- 4.E-10 1.E-10 5.E-10 -- -- -- -- 2.E-05 6.E-06 3.E-05
RM 6 West Pesticides
RM 6 West Aldrin 1.2E+00 ug/kg 1.7E+01 1.7E+01 1.6E-12 3.1E-13 3.E-11 5.E-12 3.E-11 3.0E-05 3.0E-05 1.2E-11 2.4E-12 4.E-07 8.E-08 5.E-07
RM 6 West Dieldrin 1.1E+00 ug/kg 1.6E+01 1.6E+01 1.4E-12 2.8E-13 2.E-11 5.E-12 3.E-11 5.0E-05 5.0E-05 1.1E-11 2.2E-12 2.E-07 4.E-08 3.E-07
RM 6 West Total DDT 3.6E+01 ug/kg 3.4E-01 3.4E-01 1.4E-11 9.0E-12 5.E-12 3.E-12 8.E-12 5.0E-04 5.0E-04 1.1E-10 7.0E-11 2.E-07 1.E-07 4.E-07
RM 6 West Conventionals
RM 6 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-07
RM 6 East Metals
RM 6 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 1.4E-09 9.3E-10 2.E-09 1.E-09 4.E-09 3.0E-04 3.0E-04 1.1E-08 7.2E-09 4.E-05 2.E-05 6.E-05
RM 6 East Lead 1.9E+01 mg/kg NL NL 0.0E+00 4.9E-09 NL NL -- NL NL 0.0E+00 3.8E-08 NL NL --
RM 6 East Mercury 2.9E-01 mg/kg -- -- 0.0E+00 7.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.6E-10 0.E+00 2.E-06 2.E-06
RM 6 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 1.8E+02 ug/kg -- -- 2.3E-10 4.5E-11 -- -- -- 3.0E-04 3.0E-04 1.8E-09 3.5E-10 6.E-06 1.E-06 7.E-06
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene 5.3E+02 ug/kg 7.3E-01 7.3E-01 8.8E-10 1.3E-10 6.E-10 1.E-10 7.E-10 -- -- 6.8E-09 1.0E-09 -- -- --
RM 6 East Benzo(a)pyrene 7.5E+02 ug/kg 7.3E+00 7.3E+00 1.2E-09 1.9E-10 9.E-09 1.E-09 1.E-08 -- -- 9.7E-09 1.5E-09 -- -- --
RM 6 East Benzo(b)fluoranthene 7.3E+02 ug/kg 7.3E-01 7.3E-01 1.2E-09 1.8E-10 9.E-10 1.E-10 1.E-09 -- -- 9.4E-09 1.4E-09 -- -- --
RM 6 East Benzo(k)fluoranthene 4.6E+02 ug/kg 7.3E-02 7.3E-02 7.7E-10 1.2E-10 6.E-11 8.E-12 6.E-11 -- -- 6.0E-09 9.0E-10 -- -- --
RM 6 East Dibenzo(a,h)anthracene 9.6E+01 ug/kg 7.3E+00 7.3E+00 1.6E-10 2.4E-11 1.E-09 2.E-10 1.E-09 -- -- 1.2E-09 1.9E-10 -- -- --
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 East Indeno(1,2,3-cd)pyrene 4.2E+02 ug/kg 7.3E-01 7.3E-01 7.0E-10 1.1E-10 5.E-10 8.E-11 6.E-10 -- -- 5.4E-09 8.2E-10 -- -- --
RM 6 East Naphthalene 2.5E+02 ug/kg -- -- 4.1E-10 6.2E-11 -- -- -- 2.0E-02 2.0E-02 3.2E-09 4.9E-10 2.E-07 2.E-08 2.E-07
RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 2.E-09 1.E-08 -- -- -- -- -- -- --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 1.4E-02 1.0E-10 2.1E-11 1.E-12 3.E-13 2.E-12 2.0E-02 2.0E-02 8.1E-10 1.6E-10 4.E-08 8.E-09 5.E-08
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 7.7E+01 ug/kg 2.0E+00 2.0E+00 1.4E-10 1.9E-11 3.E-10 4.E-11 3.E-10 2.0E-05 2.0E-05 1.1E-09 1.5E-10 5.E-05 7.E-06 6.E-05
RM 6 East Total PCB Congeners 4.1E+04 pg/g NA NA 7.3E-11 1.0E-11 NA NA -- NA NA 5.7E-10 7.9E-11 NA NA --
RM 6 East Total PCBs, Adjusted 3.8E+04 pg/g 2.0E+00 2.0E+00 6.8E-11 9.5E-12 1.E-10 2.E-11 2.E-10 2.0E-05 2.0E-05 5.3E-10 7.4E-11 3.E-05 4.E-06 3.E-05
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 3.2E+00 pg/g 1.3E+05 1.3E+05 1.2E-15 8.0E-16 2.E-10 1.E-10 3.E-10 1.0E-09 1.0E-09 9.5E-15 6.2E-15 9.E-06 6.E-06 2.E-05
RM 6 East Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E+05 2.2E-15 3.1E-16 3.E-10 4.E-11 3.E-10 1.0E-09 1.0E-09 1.7E-14 2.4E-15 2.E-05 2.E-06 2.E-05
RM 6 East Total TEQ -- pg/g -- -- -- -- 4.E-10 1.E-10 6.E-10 -- -- -- -- 3.E-05 9.E-06 4.E-05
RM 6 East Pesticides
RM 6 East Aldrin 4.1E-01 ug/kg 1.7E+01 1.7E+01 5.2E-13 1.0E-13 9.E-12 2.E-12 1.E-11 3.0E-05 3.0E-05 4.1E-12 8.0E-13 1.E-07 3.E-08 2.E-07
RM 6 East Dieldrin 4.4E-02 ug/kg 1.6E+01 1.6E+01 5.7E-14 1.1E-14 9.E-13 2.E-13 1.E-12 5.0E-05 5.0E-05 4.4E-13 8.7E-14 9.E-09 2.E-09 1.E-08
RM 6 East Total DDT 2.9E+00 ug/kg 3.4E-01 3.4E-01 1.1E-12 7.4E-13 4.E-13 3.E-13 6.E-13 5.0E-04 5.0E-04 8.7E-12 5.7E-12 2.E-08 1.E-08 3.E-08
RM 6 East Conventionals
RM 6 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 6.5 West Metals
RM 6.5 West Arsenic 7.4E+00 mg/kg 1.5E+00 1.5E+00 2.8E-09 1.9E-09 4.E-09 3.E-09 7.E-09 3.0E-04 3.0E-04 2.2E-08 1.5E-08 7.E-05 5.E-05 1.E-04
RM 6.5 West Lead 4.0E+01 mg/kg NL NL 0.0E+00 1.0E-08 NL NL -- NL NL 0.0E+00 7.9E-08 NL NL --
RM 6.5 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 2.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.1E-10 0.E+00 7.E-07 7.E-07
RM 6.5 West Thallium 9.0E-02 mg/kg -- -- 0.0E+00 2.3E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-10 0.E+00 3.E-06 3.E-06
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 2.6E+01 ug/kg -- -- 3.4E-11 6.6E-12 -- -- -- 3.0E-04 3.0E-04 2.6E-10 5.1E-11 9.E-07 2.E-07 1.E-06
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene 7.4E+02 ug/kg 7.3E-01 7.3E-01 1.2E-09 1.9E-10 9.E-10 1.E-10 1.E-09 -- -- 9.6E-09 1.5E-09 -- -- --
RM 6.5 West Benzo(a)pyrene 9.1E+02 ug/kg 7.3E+00 7.3E+00 1.5E-09 2.3E-10 1.E-08 2.E-09 1.E-08 -- -- 1.2E-08 1.8E-09 -- -- --
RM 6.5 West Benzo(b)fluoranthene 1.0E+03 ug/kg 7.3E-01 7.3E-01 1.7E-09 2.6E-10 1.E-09 2.E-10 1.E-09 -- -- 1.3E-08 2.0E-09 -- -- --
RM 6.5 West Benzo(k)fluoranthene 4.0E+02 ug/kg 7.3E-02 7.3E-02 6.7E-10 1.0E-10 5.E-11 7.E-12 6.E-11 -- -- 5.2E-09 7.9E-10 -- -- --
RM 6.5 West Dibenzo(a,h)anthracene 1.7E+02 ug/kg 7.3E+00 7.3E+00 2.8E-10 4.2E-11 2.E-09 3.E-10 2.E-09 -- -- 2.2E-09 3.3E-10 -- -- --
RM 6.5 West Indeno(1,2,3-cd)pyrene 6.2E+02 ug/kg 7.3E-01 7.3E-01 1.0E-09 1.6E-10 8.E-10 1.E-10 9.E-10 -- -- 8.0E-09 1.2E-09 -- -- --
RM 6.5 West Naphthalene 1.1E+02 ug/kg -- -- 1.8E-10 2.7E-11 -- -- -- 2.0E-02 2.0E-02 1.4E-09 2.1E-10 7.E-08 1.E-08 8.E-08
RM 6.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 2.E-09 2.E-08 -- -- -- -- -- -- --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 8.1E+01 ug/kg 1.4E-02 1.4E-02 1.0E-10 2.0E-11 1.E-12 3.E-13 2.E-12 2.0E-02 2.0E-02 8.1E-10 1.6E-10 4.E-08 8.E-09 5.E-08
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 6.4E+01 ug/kg 2.0E+00 2.0E+00 1.1E-10 1.6E-11 2.E-10 3.E-11 3.E-10 2.0E-05 2.0E-05 8.8E-10 1.2E-10 4.E-05 6.E-06 5.E-05
RM 6.5 West Total PCB Congeners 1.9E+05 pg/g NA NA 3.3E-10 4.7E-11 NA NA -- NA NA 2.6E-09 3.6E-10 NA NA --
RM 6.5 West Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 2.0E+00 3.2E-10 4.5E-11 6.E-10 9.E-11 7.E-10 2.0E-05 2.0E-05 2.5E-09 3.5E-10 1.E-04 2.E-05 1.E-04
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 2.1E+01 pg/g 1.3E+05 1.3E+05 8.0E-15 5.2E-15 1.E-09 7.E-10 2.E-09 1.0E-09 1.0E-09 6.2E-14 4.1E-14 6.E-05 4.E-05 1.E-04
RM 6.5 West Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 3.2E-15 4.5E-16 4.E-10 6.E-11 5.E-10 1.0E-09 1.0E-09 2.5E-14 3.5E-15 3.E-05 4.E-06 3.E-05
RM 6.5 West Total TEQ -- pg/g -- -- -- -- 1.E-09 7.E-10 2.E-09 -- -- -- -- 9.E-05 4.E-05 1.E-04
RM 6.5 West Pesticides
RM 6.5 West Aldrin 1.7E+00 ug/kg 1.7E+01 1.7E+01 2.2E-12 4.4E-13 4.E-11 7.E-12 5.E-11 3.0E-05 3.0E-05 1.7E-11 3.4E-12 6.E-07 1.E-07 7.E-07
RM 6.5 West Dieldrin 5.4E-01 ug/kg 1.6E+01 1.6E+01 6.9E-13 1.4E-13 1.E-11 2.E-12 1.E-11 5.0E-05 5.0E-05 5.4E-12 1.1E-12 1.E-07 2.E-08 1.E-07
RM 6.5 West Total DDT 9.2E+01 ug/kg 3.4E-01 3.4E-01 3.5E-11 2.3E-11 1.E-11 8.E-12 2.E-11 5.0E-04 5.0E-04 2.7E-10 1.8E-10 5.E-07 4.E-07 9.E-07
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 6.5 East Metals
RM 6.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 1.0E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.2E-08 8.2E-09 4.E-05 3.E-05 7.E-05
RM 6.5 East Lead 4.3E+02 mg/kg NL NL 0.0E+00 1.1E-07 NL NL -- NL NL 0.0E+00 8.4E-07 NL NL --
RM 6.5 East Mercury 2.2E+00 mg/kg -- -- 0.0E+00 5.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.2E-09 0.E+00 1.E-05 1.E-05
RM 6.5 East Thallium 4.7E+00 mg/kg -- -- 0.0E+00 1.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.1E-09 0.E+00 1.E-04 1.E-04
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 4.3E+01 ug/kg -- -- 5.5E-11 1.1E-11 -- -- -- 3.0E-04 3.0E-04 4.3E-10 8.4E-11 1.E-06 3.E-07 2.E-06
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene 1.1E+02 ug/kg 7.3E-01 7.3E-01 1.8E-10 2.7E-11 1.E-10 2.E-11 2.E-10 -- -- 1.4E-09 2.1E-10 -- -- --
RM 6.5 East Benzo(a)pyrene 8.6E+01 ug/kg 7.3E+00 7.3E+00 1.4E-10 2.2E-11 1.E-09 2.E-10 1.E-09 -- -- 1.1E-09 1.7E-10 -- -- --
RM 6.5 East Benzo(b)fluoranthene 1.1E+02 ug/kg 7.3E-01 7.3E-01 1.9E-10 2.8E-11 1.E-10 2.E-11 2.E-10 -- -- 1.5E-09 2.2E-10 -- -- --
RM 6.5 East Benzo(k)fluoranthene 6.1E+01 ug/kg 7.3E-02 7.3E-02 1.0E-10 1.5E-11 7.E-12 1.E-12 9.E-12 -- -- 7.9E-10 1.2E-10 -- -- --
RM 6.5 East Dibenzo(a,h)anthracene 1.5E+01 ug/kg 7.3E+00 7.3E+00 2.5E-11 3.7E-12 2.E-10 3.E-11 2.E-10 -- -- 1.9E-10 2.9E-11 -- -- --
RM 6.5 East Indeno(1,2,3-cd)pyrene 5.9E+01 ug/kg 7.3E-01 7.3E-01 9.7E-11 1.5E-11 7.E-11 1.E-11 8.E-11 -- -- 7.6E-10 1.1E-10 -- -- --
RM 6.5 East Naphthalene 6.5E+01 ug/kg -- -- 1.1E-10 1.6E-11 -- -- -- 2.0E-02 2.0E-02 8.4E-10 1.3E-10 4.E-08 6.E-09 5.E-08
RM 6.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 2.E-10 2.E-09 -- -- -- -- -- -- --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 1.4E-02 1.2E-10 2.3E-11 2.E-12 3.E-13 2.E-12 2.0E-02 2.0E-02 9.3E-10 1.8E-10 5.E-08 9.E-09 6.E-08
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 2.0E+02 ug/kg 2.0E+00 2.0E+00 3.6E-10 5.1E-11 7.E-10 1.E-10 8.E-10 2.0E-05 2.0E-05 2.8E-09 4.0E-10 1.E-04 2.E-05 2.E-04
RM 6.5 East Total PCB Congeners 3.9E+05 pg/g NA NA 6.9E-10 9.7E-11 NA NA -- NA NA 5.4E-09 7.6E-10 NA NA --
RM 6.5 East Total PCBs, Adjusted 3.8E+05 pg/g 2.0E+00 2.0E+00 6.8E-10 9.5E-11 1.E-09 2.E-10 2.E-09 2.0E-05 2.0E-05 5.3E-09 7.4E-10 3.E-04 4.E-05 3.E-04
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 2.0E+01 pg/g 1.3E+05 1.3E+05 7.7E-15 5.0E-15 1.E-09 7.E-10 2.E-09 1.0E-09 1.0E-09 6.0E-14 3.9E-14 6.E-05 4.E-05 1.E-04
RM 6.5 East Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 5.4E-15 7.6E-16 7.E-10 1.E-10 8.E-10 1.0E-09 1.0E-09 4.2E-14 5.9E-15 4.E-05 6.E-06 5.E-05
RM 6.5 East Total TEQ -- pg/g -- -- -- -- 2.E-09 8.E-10 2.E-09 -- -- -- -- 1.E-04 5.E-05 1.E-04
RM 6.5 East Pesticides
RM 6.5 East Aldrin 7.6E-02 ug/kg 1.7E+01 1.7E+01 9.7E-14 1.9E-14 2.E-12 3.E-13 2.E-12 3.0E-05 3.0E-05 7.6E-13 1.5E-13 3.E-08 5.E-09 3.E-08
RM 6.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 1.9E-13 3.8E-14 3.E-12 6.E-13 4.E-12 5.0E-05 5.0E-05 1.5E-12 2.9E-13 3.E-08 6.E-09 4.E-08
RM 6.5 East Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 5.8E-12 3.8E-12 2.E-12 1.E-12 3.E-12 5.0E-04 5.0E-04 4.5E-11 2.9E-11 9.E-08 6.E-08 1.E-07
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-09
RM 7 West Metals
RM 7 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 1.0E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.2E-08 8.1E-09 4.E-05 3.E-05 7.E-05
RM 7 West Lead 6.9E+01 mg/kg NL NL 0.0E+00 1.7E-08 NL NL -- NL NL 0.0E+00 1.4E-07 NL NL --
RM 7 West Mercury 8.1E-02 mg/kg -- -- 0.0E+00 2.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.6E-10 0.E+00 5.E-07 5.E-07
RM 7 West Thallium 3.7E+00 mg/kg -- -- 0.0E+00 9.2E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.2E-09 0.E+00 1.E-04 1.E-04
RM 7 West Butyltins
RM 7 West Tributyltin ion 6.0E+00 ug/kg -- -- 7.6E-12 1.5E-12 -- -- -- 3.0E-04 3.0E-04 5.9E-11 1.2E-11 2.E-07 4.E-08 2.E-07
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene 5.6E+02 ug/kg 7.3E-01 7.3E-01 9.4E-10 1.4E-10 7.E-10 1.E-10 8.E-10 -- -- 7.3E-09 1.1E-09 -- -- --
RM 7 West Benzo(a)pyrene 4.7E+02 ug/kg 7.3E+00 7.3E+00 7.7E-10 1.2E-10 6.E-09 9.E-10 7.E-09 -- -- 6.0E-09 9.1E-10 -- -- --
RM 7 West Benzo(b)fluoranthene 1.1E+03 ug/kg 7.3E-01 7.3E-01 1.8E-09 2.7E-10 1.E-09 2.E-10 1.E-09 -- -- 1.4E-08 2.1E-09 -- -- --
RM 7 West Benzo(k)fluoranthene 3.9E+02 ug/kg 7.3E-02 7.3E-02 6.5E-10 9.8E-11 5.E-11 7.E-12 5.E-11 -- -- 5.0E-09 7.6E-10 -- -- --
RM 7 West Dibenzo(a,h)anthracene 1.3E+02 ug/kg 7.3E+00 7.3E+00 2.1E-10 3.2E-11 2.E-09 2.E-10 2.E-09 -- -- 1.7E-09 2.5E-10 -- -- --
RM 7 West Indeno(1,2,3-cd)pyrene 3.7E+02 ug/kg 7.3E-01 7.3E-01 6.1E-10 9.2E-11 4.E-10 7.E-11 5.E-10 -- -- 4.8E-09 7.2E-10 -- -- --
RM 7 West Naphthalene 8.8E+00 ug/kg -- -- 1.5E-11 2.2E-12 -- -- -- 2.0E-02 2.0E-02 1.1E-10 1.7E-11 6.E-09 9.E-10 7.E-09
RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 1.E-09 1.E-08 -- -- -- -- -- -- --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.1E+02 ug/kg 1.4E-02 1.4E-02 2.7E-10 5.2E-11 4.E-12 7.E-13 4.E-12 2.0E-02 2.0E-02 2.1E-09 4.1E-10 1.E-07 2.E-08 1.E-07
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 7.1E+01 ug/kg 2.0E+00 2.0E+00 1.3E-10 1.8E-11 3.E-10 4.E-11 3.E-10 2.0E-05 2.0E-05 9.9E-10 1.4E-10 5.E-05 7.E-06 6.E-05
RM 7 West Total PCB Congeners 2.7E+05 pg/g NA NA 4.9E-10 6.9E-11 NA NA -- NA NA 3.8E-09 5.4E-10 NA NA --
RM 7 West Total PCBs, Adjusted 2.6E+05 pg/g 2.0E+00 2.0E+00 4.6E-10 6.5E-11 9.E-10 1.E-10 1.E-09 2.0E-05 2.0E-05 3.6E-09 5.1E-10 2.E-04 3.E-05 2.E-04
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 1.7E+03 pg/g 1.3E+05 1.3E+05 6.4E-13 4.2E-13 8.E-08 5.E-08 1.E-07 1.0E-09 1.0E-09 4.9E-12 3.2E-12 5.E-03 3.E-03 8.E-03
RM 7 West Total PCB TEQ 7.7E+00 pg/g 1.3E+05 1.3E+05 1.4E-14 1.9E-15 2.E-09 3.E-10 2.E-09 1.0E-09 1.0E-09 1.1E-13 1.5E-14 1.E-04 1.E-05 1.E-04
RM 7 West Total TEQ -- pg/g -- -- -- -- 8.E-08 5.E-08 1.E-07 -- -- -- -- 5.E-03 3.E-03 8.E-03
RM 7 West Pesticides
RM 7 West Aldrin 2.7E+01 ug/kg 1.7E+01 1.7E+01 3.4E-11 6.7E-12 6.E-10 1.E-10 7.E-10 3.0E-05 3.0E-05 2.7E-10 5.2E-11 9.E-06 2.E-06 1.E-05
RM 7 West Dieldrin 1.3E+00 ug/kg 1.6E+01 1.6E+01 1.6E-12 3.2E-13 3.E-11 5.E-12 3.E-11 5.0E-05 5.0E-05 1.3E-11 2.5E-12 3.E-07 5.E-08 3.E-07
RM 7 West Total DDT 2.3E+03 ug/kg 3.4E-01 3.4E-01 9.0E-10 5.9E-10 3.E-10 2.E-10 5.E-10 5.0E-04 5.0E-04 7.0E-09 4.6E-09 1.E-05 9.E-06 2.E-05
RM 7 West Conventionals
RM 7 West Perchlorate 4.9E+04 ug/kg -- -- 0.0E+00 1.2E-08 -- -- -- 7.0E-04 7.0E-04 0.0E+00 9.6E-08 0.E+00 1.E-04 1.E-04
Exposure Point Total 2.E-07
RM 7 East Metals
RM 7 East Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 3.9E-09 2.5E-09 6.E-09 4.E-09 1.E-08 3.0E-04 3.0E-04 3.0E-08 2.0E-08 1.E-04 7.E-05 2.E-04
RM 7 East Lead 3.6E+01 mg/kg NL NL 0.0E+00 8.9E-09 NL NL -- NL NL 0.0E+00 6.9E-08 NL NL --
RM 7 East Mercury 5.8E-02 mg/kg -- -- 0.0E+00 1.4E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-10 0.E+00 4.E-07 4.E-07
RM 7 East Thallium 1.2E+01 mg/kg -- -- 0.0E+00 3.1E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.4E-08 0.E+00 4.E-04 4.E-04
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7 East Butyltins
RM 7 East Tributyltin ion 2.6E+02 ug/kg -- -- 3.4E-10 6.7E-11 -- -- -- 3.0E-04 3.0E-04 2.6E-09 5.2E-10 9.E-06 2.E-06 1.E-05
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.1E-10 3.1E-11 1.E-10 2.E-11 2.E-10 -- -- 1.6E-09 2.4E-10 -- -- --
RM 7 East Benzo(a)pyrene 1.6E+02 ug/kg 7.3E+00 7.3E+00 2.6E-10 4.0E-11 2.E-09 3.E-10 2.E-09 -- -- 2.0E-09 3.1E-10 -- -- --
RM 7 East Benzo(b)fluoranthene 2.1E+02 ug/kg 7.3E-01 7.3E-01 3.5E-10 5.3E-11 3.E-10 4.E-11 3.E-10 -- -- 2.7E-09 4.1E-10 -- -- --
RM 7 East Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 1.9E-10 2.9E-11 1.E-11 2.E-12 2.E-11 -- -- 1.5E-09 2.2E-10 -- -- --
RM 7 East Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 7.3E+00 7.1E-11 1.1E-11 5.E-10 8.E-11 6.E-10 -- -- 5.5E-10 8.3E-11 -- -- --
RM 7 East Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 1.8E-10 2.7E-11 1.E-10 2.E-11 1.E-10 -- -- 1.4E-09 2.1E-10 -- -- --
RM 7 East Naphthalene 2.2E+01 ug/kg -- -- 3.6E-11 5.5E-12 -- -- -- 2.0E-02 2.0E-02 2.8E-10 4.3E-11 1.E-08 2.E-09 2.E-08
RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 5.E-10 3.E-09 -- -- -- -- -- -- --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 3.0E+02 ug/kg 1.4E-02 1.4E-02 3.9E-10 7.6E-11 5.E-12 1.E-12 6.E-12 2.0E-02 2.0E-02 3.0E-09 5.9E-10 2.E-07 3.E-08 2.E-07
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 4.2E+01 ug/kg 2.0E+00 2.0E+00 7.5E-11 1.1E-11 2.E-10 2.E-11 2.E-10 2.0E-05 2.0E-05 5.8E-10 8.2E-11 3.E-05 4.E-06 3.E-05
RM 7 East Total PCB Congeners 2.1E+04 pg/g NA NA 3.7E-11 5.2E-12 NA NA -- NA NA 2.9E-10 4.1E-11 NA NA --
RM 7 East Total PCBs, Adjusted 2.0E+04 pg/g 2.0E+00 2.0E+00 3.5E-11 5.0E-12 7.E-11 1.E-11 8.E-11 2.0E-05 2.0E-05 2.7E-10 3.9E-11 1.E-05 2.E-06 2.E-05
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 6.4E-15 4.2E-15 8.E-10 5.E-10 1.E-09 1.0E-09 1.0E-09 5.0E-14 3.3E-14 5.E-05 3.E-05 8.E-05
RM 7 East Total PCB TEQ 5.5E-01 pg/g 1.3E+05 1.3E+05 9.9E-16 1.4E-16 1.E-10 2.E-11 1.E-10 1.0E-09 1.0E-09 7.7E-15 1.1E-15 8.E-06 1.E-06 9.E-06
RM 7 East Total TEQ -- pg/g -- -- -- -- 1.E-09 6.E-10 2.E-09 -- -- -- -- 6.E-05 3.E-05 9.E-05
RM 7 East Pesticides
RM 7 East Aldrin 1.3E-01 ug/kg 1.7E+01 1.7E+01 1.7E-13 3.3E-14 3.E-12 6.E-13 3.E-12 3.0E-05 3.0E-05 1.3E-12 2.6E-13 4.E-08 9.E-09 5.E-08
RM 7 East Dieldrin 8.2E-02 ug/kg 1.6E+01 1.6E+01 1.0E-13 2.1E-14 2.E-12 3.E-13 2.E-12 5.0E-05 5.0E-05 8.1E-13 1.6E-13 2.E-08 3.E-09 2.E-08
RM 7 East Total DDT 3.6E+00 ug/kg 3.4E-01 3.4E-01 1.4E-12 8.9E-13 5.E-13 3.E-13 8.E-13 5.0E-04 5.0E-04 1.1E-11 7.0E-12 2.E-08 1.E-08 4.E-08
RM 7 East Conventionals
RM 7 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 7.5 West Metals
RM 7.5 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 1.2E-09 8.1E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 9.6E-09 6.3E-09 3.E-05 2.E-05 5.E-05
RM 7.5 West Lead 1.7E+01 mg/kg NL NL 0.0E+00 4.2E-09 NL NL -- NL NL 0.0E+00 3.2E-08 NL NL --
RM 7.5 West Mercury 7.7E-02 mg/kg -- -- 0.0E+00 1.9E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-10 0.E+00 5.E-07 5.E-07
RM 7.5 West Thallium 6.0E+00 mg/kg -- -- 0.0E+00 1.5E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-08 0.E+00 2.E-04 2.E-04
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 5.4E+00 ug/kg -- -- 6.9E-12 1.4E-12 -- -- -- 3.0E-04 3.0E-04 5.4E-11 1.1E-11 2.E-07 4.E-08 2.E-07
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 2.5E-10 3.7E-11 2.E-10 3.E-11 2.E-10 -- -- 1.9E-09 2.9E-10 -- -- --
RM 7.5 West Benzo(a)pyrene 1.3E+02 ug/kg 7.3E+00 7.3E+00 2.1E-10 3.2E-11 2.E-09 2.E-10 2.E-09 -- -- 1.7E-09 2.5E-10 -- -- --
RM 7.5 West Benzo(b)fluoranthene 1.7E+02 ug/kg 7.3E-01 7.3E-01 2.8E-10 4.3E-11 2.E-10 3.E-11 2.E-10 -- -- 2.2E-09 3.3E-10 -- -- --
RM 7.5 West Benzo(k)fluoranthene 6.1E+01 ug/kg 7.3E-02 7.3E-02 1.0E-10 1.5E-11 7.E-12 1.E-12 8.E-12 -- -- 7.8E-10 1.2E-10 -- -- --
RM 7.5 West Dibenzo(a,h)anthracene 2.0E+01 ug/kg 7.3E+00 7.3E+00 3.3E-11 5.0E-12 2.E-10 4.E-11 3.E-10 -- -- 2.6E-10 3.9E-11 -- -- --
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 West Indeno(1,2,3-cd)pyrene 8.4E+01 ug/kg 7.3E-01 7.3E-01 1.4E-10 2.1E-11 1.E-10 2.E-11 1.E-10 -- -- 1.1E-09 1.6E-10 -- -- --
RM 7.5 West Naphthalene 2.5E+01 ug/kg -- -- 4.2E-11 6.3E-12 -- -- -- 2.0E-02 2.0E-02 3.2E-10 4.9E-11 2.E-08 2.E-09 2.E-08
RM 7.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-10 3.E-09 -- -- -- -- -- -- --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 1.8E-10 3.6E-11 3.E-12 5.E-13 3.E-12 2.0E-02 2.0E-02 1.4E-09 2.8E-10 7.E-08 1.E-08 8.E-08
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 8.6E+01 ug/kg 2.0E+00 2.0E+00 1.5E-10 2.2E-11 3.E-10 4.E-11 4.E-10 2.0E-05 2.0E-05 1.2E-09 1.7E-10 6.E-05 8.E-06 7.E-05
RM 7.5 West Total PCB Congeners 2.6E+04 pg/g NA NA 4.6E-11 6.4E-12 NA NA -- NA NA 3.6E-10 5.0E-11 NA NA --
RM 7.5 West Total PCBs, Adjusted 2.4E+04 pg/g 2.0E+00 2.0E+00 4.3E-11 6.1E-12 9.E-11 1.E-11 1.E-10 2.0E-05 2.0E-05 3.4E-10 4.7E-11 2.E-05 2.E-06 2.E-05
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 9.3E-01 pg/g 1.3E+05 1.3E+05 3.6E-16 2.3E-16 5.E-11 3.E-11 8.E-11 1.0E-09 1.0E-09 2.8E-15 1.8E-15 3.E-06 2.E-06 5.E-06
RM 7.5 West Total PCB TEQ 6.6E-01 pg/g 1.3E+05 1.3E+05 1.2E-15 1.7E-16 2.E-10 2.E-11 2.E-10 1.0E-09 1.0E-09 9.3E-15 1.3E-15 9.E-06 1.E-06 1.E-05
RM 7.5 West Total TEQ -- pg/g -- -- -- -- 2.E-10 5.E-11 3.E-10 -- -- -- -- 1.E-05 3.E-06 2.E-05
RM 7.5 West Pesticides
RM 7.5 West Aldrin 1.8E-01 ug/kg 1.7E+01 1.7E+01 2.4E-13 4.6E-14 4.E-12 8.E-13 5.E-12 3.0E-05 3.0E-05 1.8E-12 3.6E-13 6.E-08 1.E-08 7.E-08
RM 7.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 2.3E-13 4.5E-14 4.E-12 7.E-13 4.E-12 5.0E-05 5.0E-05 1.8E-12 3.5E-13 4.E-08 7.E-09 4.E-08
RM 7.5 West Total DDT 2.1E+01 ug/kg 3.4E-01 3.4E-01 8.0E-12 5.3E-12 3.E-12 2.E-12 5.E-12 5.0E-04 5.0E-04 6.3E-11 4.1E-11 1.E-07 8.E-08 2.E-07
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09
RM 7.5 East Metals
RM 7.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 1.3E-09 8.3E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 9.8E-09 6.4E-09 3.E-05 2.E-05 5.E-05
RM 7.5 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 3.2E-09 NL NL -- NL NL 0.0E+00 2.5E-08 NL NL --
RM 7.5 East Mercury 7.6E-02 mg/kg -- -- 0.0E+00 1.9E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.5E-10 0.E+00 5.E-07 5.E-07
RM 7.5 East Thallium 8.6E+00 mg/kg -- -- 0.0E+00 2.2E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-08 0.E+00 3.E-04 3.E-04
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 1.6E+02 ug/kg -- -- 2.1E-10 4.1E-11 -- -- -- 3.0E-04 3.0E-04 1.6E-09 3.2E-10 5.E-06 1.E-06 6.E-06
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene 2.6E+01 ug/kg 7.3E-01 7.3E-01 4.2E-11 6.4E-12 3.E-11 5.E-12 4.E-11 -- -- 3.3E-10 5.0E-11 -- -- --
RM 7.5 East Benzo(a)pyrene 2.6E+01 ug/kg 7.3E+00 7.3E+00 4.3E-11 6.5E-12 3.E-10 5.E-11 4.E-10 -- -- 3.3E-10 5.0E-11 -- -- --
RM 7.5 East Benzo(b)fluoranthene 3.2E+01 ug/kg 7.3E-01 7.3E-01 5.4E-11 8.1E-12 4.E-11 6.E-12 5.E-11 -- -- 4.2E-10 6.3E-11 -- -- --
RM 7.5 East Benzo(k)fluoranthene 2.0E+01 ug/kg 7.3E-02 7.3E-02 3.3E-11 5.0E-12 2.E-12 4.E-13 3.E-12 -- -- 2.6E-10 3.9E-11 -- -- --
RM 7.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 1.5E-11 2.3E-12 1.E-10 2.E-11 1.E-10 -- -- 1.2E-10 1.8E-11 -- -- --
RM 7.5 East Indeno(1,2,3-cd)pyrene 1.8E+01 ug/kg 7.3E-01 7.3E-01 3.0E-11 4.5E-12 2.E-11 3.E-12 2.E-11 -- -- 2.3E-10 3.5E-11 -- -- --
RM 7.5 East Naphthalene 6.1E+00 ug/kg -- -- 1.0E-11 1.5E-12 -- -- -- 2.0E-02 2.0E-02 7.9E-11 1.2E-11 4.E-09 6.E-10 5.E-09
RM 7.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-10 8.E-11 6.E-10 -- -- -- -- -- -- --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 6.1E+02 ug/kg 1.4E-02 1.4E-02 7.8E-10 1.5E-10 1.E-11 2.E-12 1.E-11 2.0E-02 2.0E-02 6.1E-09 1.2E-09 3.E-07 6.E-08 4.E-07
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 5.7E-11 8.0E-12 1.E-10 2.E-11 1.E-10 2.0E-05 2.0E-05 4.4E-10 6.2E-11 2.E-05 3.E-06 3.E-05
RM 7.5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 7.5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 7.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 1.9E-13 3.7E-14 3.E-12 6.E-13 4.E-12 5.0E-05 5.0E-05 1.5E-12 2.9E-13 3.E-08 6.E-09 3.E-08
RM 7.5 East Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 4.1E-13 2.7E-13 1.E-13 9.E-14 2.E-13 5.0E-04 5.0E-04 3.2E-12 2.1E-12 6.E-09 4.E-09 1.E-08
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-09
RM 8 West Metals
RM 8 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 1.0E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.2E-08 8.1E-09 4.E-05 3.E-05 7.E-05
RM 8 West Lead 5.0E+01 mg/kg NL NL 0.0E+00 1.2E-08 NL NL -- NL NL 0.0E+00 9.7E-08 NL NL --
RM 8 West Mercury 1.7E-01 mg/kg -- -- 0.0E+00 4.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.2E-10 0.E+00 1.E-06 1.E-06
RM 8 West Thallium 6.2E+00 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-08 0.E+00 2.E-04 2.E-04
RM 8 West Butyltins
RM 8 West Tributyltin ion 1.3E+01 ug/kg -- -- 1.7E-11 3.3E-12 -- -- -- 3.0E-04 3.0E-04 1.3E-10 2.6E-11 4.E-07 9.E-08 5.E-07
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 2.9E-10 4.5E-11 2.E-10 3.E-11 2.E-10 -- -- 2.3E-09 3.5E-10 -- -- --
RM 8 West Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 2.8E-10 4.2E-11 2.E-09 3.E-10 2.E-09 -- -- 2.2E-09 3.3E-10 -- -- --
RM 8 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 3.8E-10 5.8E-11 3.E-10 4.E-11 3.E-10 -- -- 3.0E-09 4.5E-10 -- -- --
RM 8 West Benzo(k)fluoranthene 5.0E+01 ug/kg 7.3E-02 7.3E-02 8.4E-11 1.3E-11 6.E-12 9.E-13 7.E-12 -- -- 6.5E-10 9.9E-11 -- -- --
RM 8 West Dibenzo(a,h)anthracene 3.1E+01 ug/kg 7.3E+00 7.3E+00 5.1E-11 7.8E-12 4.E-10 6.E-11 4.E-10 -- -- 4.0E-10 6.0E-11 -- -- --
RM 8 West Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 1.9E-10 2.8E-11 1.E-10 2.E-11 2.E-10 -- -- 1.5E-09 2.2E-10 -- -- --
RM 8 West Naphthalene 5.1E+01 ug/kg -- -- 8.5E-11 1.3E-11 -- -- -- 2.0E-02 2.0E-02 6.6E-10 1.0E-10 3.E-08 5.E-09 4.E-08
RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 5.E-10 3.E-09 -- -- -- -- -- -- --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 6.0E+02 ug/kg 1.4E-02 1.4E-02 7.7E-10 1.5E-10 1.E-11 2.E-12 1.E-11 2.0E-02 2.0E-02 6.0E-09 1.2E-09 3.E-07 6.E-08 4.E-07
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 1.2E+02 ug/kg 2.0E+00 2.0E+00 2.1E-10 3.0E-11 4.E-10 6.E-11 5.E-10 2.0E-05 2.0E-05 1.7E-09 2.3E-10 8.E-05 1.E-05 9.E-05
RM 8 West Total PCB Congeners 8.3E+04 pg/g NA NA 1.5E-10 2.1E-11 NA NA -- NA NA 1.2E-09 1.6E-10 NA NA --
RM 8 West Total PCBs, Adjusted 7.6E+04 pg/g 2.0E+00 2.0E+00 1.4E-10 1.9E-11 3.E-10 4.E-11 3.E-10 2.0E-05 2.0E-05 1.1E-09 1.5E-10 5.E-05 7.E-06 6.E-05
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 2.6E-01 pg/g 1.3E+05 1.3E+05 1.0E-16 6.6E-17 1.E-11 9.E-12 2.E-11 1.0E-09 1.0E-09 7.8E-16 5.1E-16 8.E-07 5.E-07 1.E-06
RM 8 West Total PCB TEQ 3.6E+00 pg/g 1.3E+05 1.3E+05 6.4E-15 8.9E-16 8.E-10 1.E-10 9.E-10 1.0E-09 1.0E-09 4.9E-14 6.9E-15 5.E-05 7.E-06 6.E-05
RM 8 West Total TEQ -- pg/g -- -- -- -- 8.E-10 1.E-10 1.E-09 -- -- -- -- 5.E-05 7.E-06 6.E-05
RM 8 West Pesticides
RM 8 West Aldrin 4.0E-02 ug/kg 1.7E+01 1.7E+01 5.1E-14 1.0E-14 9.E-13 2.E-13 1.E-12 3.0E-05 3.0E-05 4.0E-13 7.9E-14 1.E-08 3.E-09 2.E-08
RM 8 West Dieldrin 2.0E+00 ug/kg 1.6E+01 1.6E+01 2.5E-12 5.0E-13 4.E-11 8.E-12 5.E-11 5.0E-05 5.0E-05 2.0E-11 3.9E-12 4.E-07 8.E-08 5.E-07
RM 8 West Total DDT 6.5E+00 ug/kg 3.4E-01 3.4E-01 2.5E-12 1.6E-12 8.E-13 6.E-13 1.E-12 5.0E-04 5.0E-04 1.9E-11 1.3E-11 4.E-08 3.E-08 6.E-08

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 24 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 West Conventionals
RM 8 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-09
RM 8 East Metals
RM 8 East Arsenic 6.2E+00 mg/kg 1.5E+00 1.5E+00 2.4E-09 1.5E-09 4.E-09 2.E-09 6.E-09 3.0E-04 3.0E-04 1.8E-08 1.2E-08 6.E-05 4.E-05 1.E-04
RM 8 East Lead 2.8E+01 mg/kg NL NL 0.0E+00 7.0E-09 NL NL -- NL NL 0.0E+00 5.4E-08 NL NL --
RM 8 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 3.0E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.3E-10 0.E+00 8.E-07 8.E-07
RM 8 East Thallium 9.2E+00 mg/kg -- -- 0.0E+00 2.3E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.8E-08 0.E+00 3.E-04 3.E-04
RM 8 East Butyltins
RM 8 East Tributyltin ion 2.4E+03 ug/kg -- -- 3.0E-09 6.0E-10 -- -- -- 3.0E-04 3.0E-04 2.4E-08 4.7E-09 8.E-05 2.E-05 9.E-05
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene 1.7E+02 ug/kg 7.3E-01 7.3E-01 2.8E-10 4.2E-11 2.E-10 3.E-11 2.E-10 -- -- 2.2E-09 3.3E-10 -- -- --
RM 8 East Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 2.9E-10 4.4E-11 2.E-09 3.E-10 2.E-09 -- -- 2.3E-09 3.4E-10 -- -- --
RM 8 East Benzo(b)fluoranthene 2.0E+02 ug/kg 7.3E-01 7.3E-01 3.3E-10 5.0E-11 2.E-10 4.E-11 3.E-10 -- -- 2.5E-09 3.9E-10 -- -- --
RM 8 East Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 2.1E-10 3.2E-11 2.E-11 2.E-12 2.E-11 -- -- 1.7E-09 2.5E-10 -- -- --
RM 8 East Dibenzo(a,h)anthracene 2.6E+01 ug/kg 7.3E+00 7.3E+00 4.3E-11 6.5E-12 3.E-10 5.E-11 4.E-10 -- -- 3.3E-10 5.0E-11 -- -- --
RM 8 East Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.0E-10 3.1E-11 1.E-10 2.E-11 2.E-10 -- -- 1.6E-09 2.4E-10 -- -- --
RM 8 East Naphthalene 1.6E+01 ug/kg -- -- 2.7E-11 4.1E-12 -- -- -- 2.0E-02 2.0E-02 2.1E-10 3.2E-11 1.E-08 2.E-09 1.E-08
RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 5.E-10 3.E-09 -- -- -- -- -- -- --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 7.7E+02 ug/kg 1.4E-02 1.4E-02 9.9E-10 1.9E-10 1.E-11 3.E-12 2.E-11 2.0E-02 2.0E-02 7.7E-09 1.5E-09 4.E-07 8.E-08 5.E-07
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 1.7E+02 ug/kg 2.0E+00 2.0E+00 3.1E-10 4.3E-11 6.E-10 9.E-11 7.E-10 2.0E-05 2.0E-05 2.4E-09 3.4E-10 1.E-04 2.E-05 1.E-04
RM 8 East Total PCB Congeners 2.4E+05 pg/g NA NA 4.2E-10 5.9E-11 NA NA -- NA NA 3.3E-09 4.6E-10 NA NA --
RM 8 East Total PCBs, Adjusted 2.2E+05 pg/g 2.0E+00 2.0E+00 3.9E-10 5.5E-11 8.E-10 1.E-10 9.E-10 2.0E-05 2.0E-05 3.0E-09 4.3E-10 2.E-04 2.E-05 2.E-04
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 9.3E-01 pg/g 1.3E+05 1.3E+05 3.6E-16 2.3E-16 5.E-11 3.E-11 8.E-11 1.0E-09 1.0E-09 2.8E-15 1.8E-15 3.E-06 2.E-06 5.E-06
RM 8 East Total PCB TEQ 5.8E+00 pg/g 1.3E+05 1.3E+05 1.0E-14 1.5E-15 1.E-09 2.E-10 2.E-09 1.0E-09 1.0E-09 8.1E-14 1.1E-14 8.E-05 1.E-05 9.E-05
RM 8 East Total TEQ -- pg/g -- -- -- -- 1.E-09 2.E-10 2.E-09 -- -- -- -- 8.E-05 1.E-05 1.E-04
RM 8 East Pesticides
RM 8 East Aldrin 1.1E-01 ug/kg 1.7E+01 1.7E+01 1.5E-13 2.9E-14 2.E-12 5.E-13 3.E-12 3.0E-05 3.0E-05 1.1E-12 2.2E-13 4.E-08 7.E-09 5.E-08
RM 8 East Dieldrin 7.9E-01 ug/kg 1.6E+01 1.6E+01 1.0E-12 2.0E-13 2.E-11 3.E-12 2.E-11 5.0E-05 5.0E-05 7.8E-12 1.5E-12 2.E-07 3.E-08 2.E-07
RM 8 East Total DDT 1.1E+01 ug/kg 3.4E-01 3.4E-01 4.1E-12 2.7E-12 1.E-12 9.E-13 2.E-12 5.0E-04 5.0E-04 3.2E-11 2.1E-11 6.E-08 4.E-08 1.E-07
RM 8 East Conventionals
RM 8 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 8 SIL Metals
RM 8 SIL Arsenic 5.4E+00 mg/kg 1.5E+00 1.5E+00 2.1E-09 1.4E-09 3.E-09 2.E-09 5.E-09 3.0E-04 3.0E-04 1.6E-08 1.1E-08 5.E-05 4.E-05 9.E-05
RM 8 SIL Lead 4.6E+01 mg/kg NL NL 0.0E+00 1.1E-08 NL NL -- NL NL 0.0E+00 8.9E-08 NL NL --
RM 8 SIL Mercury 1.2E-01 mg/kg -- -- 0.0E+00 2.9E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.3E-10 0.E+00 8.E-07 8.E-07
RM 8 SIL Thallium 6.4E+00 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-08 0.E+00 2.E-04 2.E-04
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 2.2E+03 ug/kg -- -- 2.8E-09 5.6E-10 -- -- -- 3.0E-04 3.0E-04 2.2E-08 4.4E-09 7.E-05 1.E-05 9.E-05
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene 2.4E+02 ug/kg 7.3E-01 7.3E-01 4.0E-10 6.0E-11 3.E-10 4.E-11 3.E-10 -- -- 3.1E-09 4.7E-10 -- -- --
RM 8 SIL Benzo(a)pyrene 2.0E+02 ug/kg 7.3E+00 7.3E+00 3.3E-10 4.9E-11 2.E-09 4.E-10 3.E-09 -- -- 2.5E-09 3.8E-10 -- -- --
RM 8 SIL Benzo(b)fluoranthene 3.8E+02 ug/kg 7.3E-01 7.3E-01 6.3E-10 9.5E-11 5.E-10 7.E-11 5.E-10 -- -- 4.9E-09 7.4E-10 -- -- --
RM 8 SIL Benzo(k)fluoranthene 2.1E+02 ug/kg 7.3E-02 7.3E-02 3.4E-10 5.2E-11 3.E-11 4.E-12 3.E-11 -- -- 2.7E-09 4.0E-10 -- -- --
RM 8 SIL Dibenzo(a,h)anthracene 3.6E+01 ug/kg 7.3E+00 7.3E+00 5.9E-11 8.9E-12 4.E-10 7.E-11 5.E-10 -- -- 4.6E-10 6.9E-11 -- -- --
RM 8 SIL Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.1E-10 3.1E-11 2.E-10 2.E-11 2.E-10 -- -- 1.6E-09 2.4E-10 -- -- --
RM 8 SIL Naphthalene 2.5E+01 ug/kg -- -- 4.2E-11 6.4E-12 -- -- -- 2.0E-02 2.0E-02 3.3E-10 4.9E-11 2.E-08 2.E-09 2.E-08
RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 6.E-10 4.E-09 -- -- -- -- -- -- --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 8.1E+03 ug/kg 1.4E-02 1.4E-02 1.0E-08 2.0E-09 1.E-10 3.E-11 2.E-10 2.0E-02 2.0E-02 8.1E-08 1.6E-08 4.E-06 8.E-07 5.E-06
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 2.8E+02 ug/kg 2.0E+00 2.0E+00 5.0E-10 7.1E-11 1.E-09 1.E-10 1.E-09 2.0E-05 2.0E-05 3.9E-09 5.5E-10 2.E-04 3.E-05 2.E-04
RM 8 SIL Total PCB Congeners 1.0E+06 pg/g NA NA 1.8E-09 2.6E-10 NA NA -- NA NA 1.4E-08 2.0E-09 NA NA --
RM 8 SIL Total PCBs, Adjusted 1.0E+06 pg/g 2.0E+00 2.0E+00 1.8E-09 2.5E-10 4.E-09 5.E-10 4.E-09 2.0E-05 2.0E-05 1.4E-08 2.0E-09 7.E-04 1.E-04 8.E-04
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 6.3E+00 pg/g 1.3E+05 1.3E+05 2.4E-15 1.6E-15 3.E-10 2.E-10 5.E-10 1.0E-09 1.0E-09 1.9E-14 1.2E-14 2.E-05 1.E-05 3.E-05
RM 8 SIL Total PCB TEQ 1.2E+01 pg/g 1.3E+05 1.3E+05 2.2E-14 3.0E-15 3.E-09 4.E-10 3.E-09 1.0E-09 1.0E-09 1.7E-13 2.4E-14 2.E-04 2.E-05 2.E-04
RM 8 SIL Total TEQ -- pg/g -- -- -- -- 3.E-09 6.E-10 4.E-09 -- -- -- -- 2.E-04 4.E-05 2.E-04
RM 8 SIL Pesticides
RM 8 SIL Aldrin 6.2E-01 ug/kg 1.7E+01 1.7E+01 7.9E-13 1.6E-13 1.E-11 3.E-12 2.E-11 3.0E-05 3.0E-05 6.1E-12 1.2E-12 2.E-07 4.E-08 2.E-07
RM 8 SIL Dieldrin 1.4E+00 ug/kg 1.6E+01 1.6E+01 1.8E-12 3.5E-13 3.E-11 6.E-12 3.E-11 5.0E-05 5.0E-05 1.4E-11 2.7E-12 3.E-07 5.E-08 3.E-07
RM 8 SIL Total DDT 5.2E+00 ug/kg 3.4E-01 3.4E-01 2.0E-12 1.3E-12 7.E-13 4.E-13 1.E-12 5.0E-04 5.0E-04 1.6E-11 1.0E-11 3.E-08 2.E-08 5.E-08
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 8.5 West Metals
RM 8.5 West Arsenic 6.7E+00 mg/kg 1.5E+00 1.5E+00 2.6E-09 1.7E-09 4.E-09 3.E-09 6.E-09 3.0E-04 3.0E-04 2.0E-08 1.3E-08 7.E-05 4.E-05 1.E-04
RM 8.5 West Lead 1.1E+02 mg/kg NL NL 0.0E+00 2.7E-08 NL NL -- NL NL 0.0E+00 2.1E-07 NL NL --
RM 8.5 West Mercury 2.0E-01 mg/kg -- -- 0.0E+00 5.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.9E-10 0.E+00 1.E-06 1.E-06
RM 8.5 West Thallium 3.4E+00 mg/kg -- -- 0.0E+00 8.6E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.7E-09 0.E+00 1.E-04 1.E-04
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 1.3E+01 ug/kg -- -- 1.6E-11 3.2E-12 -- -- -- 3.0E-04 3.0E-04 1.3E-10 2.5E-11 4.E-07 8.E-08 5.E-07
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene 9.4E+01 ug/kg 7.3E-01 7.3E-01 1.6E-10 2.4E-11 1.E-10 2.E-11 1.E-10 -- -- 1.2E-09 1.8E-10 -- -- --
RM 8.5 West Benzo(a)pyrene 9.1E+01 ug/kg 7.3E+00 7.3E+00 1.5E-10 2.3E-11 1.E-09 2.E-10 1.E-09 -- -- 1.2E-09 1.8E-10 -- -- --
RM 8.5 West Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 2.2E-10 3.3E-11 2.E-10 2.E-11 2.E-10 -- -- 1.7E-09 2.6E-10 -- -- --
RM 8.5 West Benzo(k)fluoranthene 5.5E+01 ug/kg 7.3E-02 7.3E-02 9.2E-11 1.4E-11 7.E-12 1.E-12 8.E-12 -- -- 7.2E-10 1.1E-10 -- -- --
RM 8.5 West Dibenzo(a,h)anthracene 1.1E+01 ug/kg 7.3E+00 7.3E+00 1.9E-11 2.9E-12 1.E-10 2.E-11 2.E-10 -- -- 1.5E-10 2.2E-11 -- -- --
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 West Indeno(1,2,3-cd)pyrene 5.2E+01 ug/kg 7.3E-01 7.3E-01 8.6E-11 1.3E-11 6.E-11 1.E-11 7.E-11 -- -- 6.7E-10 1.0E-10 -- -- --
RM 8.5 West Naphthalene 2.4E+01 ug/kg -- -- 4.1E-11 6.2E-12 -- -- -- 2.0E-02 2.0E-02 3.2E-10 4.8E-11 2.E-08 2.E-09 2.E-08
RM 8.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 2.E-10 2.E-09 -- -- -- -- -- -- --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 6.3E+02 ug/kg 1.4E-02 1.4E-02 8.1E-10 1.6E-10 1.E-11 2.E-12 1.E-11 2.0E-02 2.0E-02 6.3E-09 1.2E-09 3.E-07 6.E-08 4.E-07
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 1.4E+03 ug/kg 2.0E+00 2.0E+00 2.5E-09 3.5E-10 5.E-09 7.E-10 6.E-09 2.0E-05 2.0E-05 1.9E-08 2.7E-09 1.E-03 1.E-04 1.E-03
RM 8.5 West Total PCB Congeners 4.7E+06 pg/g NA NA 8.4E-09 1.2E-09 NA NA -- NA NA 6.5E-08 9.2E-09 NA NA --
RM 8.5 West Total PCBs, Adjusted 4.5E+06 pg/g 2.0E+00 2.0E+00 8.1E-09 1.1E-09 2.E-08 2.E-09 2.E-08 2.0E-05 2.0E-05 6.3E-08 8.9E-09 3.E-03 4.E-04 4.E-03
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 5.0E+00 pg/g 1.3E+05 1.3E+05 1.9E-15 1.3E-15 2.E-10 2.E-10 4.E-10 1.0E-09 1.0E-09 1.5E-14 9.8E-15 1.E-05 1.E-05 2.E-05
RM 8.5 West Total PCB TEQ 3.3E+01 pg/g 1.3E+05 1.3E+05 5.9E-14 8.3E-15 8.E-09 1.E-09 9.E-09 1.0E-09 1.0E-09 4.6E-13 6.4E-14 5.E-04 6.E-05 5.E-04
RM 8.5 West Total TEQ -- pg/g -- -- -- -- 8.E-09 1.E-09 9.E-09 -- -- -- -- 5.E-04 7.E-05 5.E-04
RM 8.5 West Pesticides
RM 8.5 West Aldrin 1.1E+01 ug/kg 1.7E+01 1.7E+01 1.4E-11 2.7E-12 2.E-10 5.E-11 3.E-10 3.0E-05 3.0E-05 1.1E-10 2.1E-11 4.E-06 7.E-07 4.E-06
RM 8.5 West Dieldrin 1.5E+01 ug/kg 1.6E+01 1.6E+01 1.9E-11 3.7E-12 3.E-10 6.E-11 4.E-10 5.0E-05 5.0E-05 1.5E-10 2.9E-11 3.E-06 6.E-07 4.E-06
RM 8.5 West Total DDT 6.0E+00 ug/kg 3.4E-01 3.4E-01 2.3E-12 1.5E-12 8.E-13 5.E-13 1.E-12 5.0E-04 5.0E-04 1.8E-11 1.2E-11 4.E-08 2.E-08 6.E-08
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08
RM 8.5 East Metals
RM 8.5 East Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 1.8E-09 1.2E-09 3.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.4E-08 9.2E-09 5.E-05 3.E-05 8.E-05
RM 8.5 East Lead 2.1E+01 mg/kg NL NL 0.0E+00 5.2E-09 NL NL -- NL NL 0.0E+00 4.0E-08 NL NL --
RM 8.5 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 3.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.4E-10 0.E+00 8.E-07 8.E-07
RM 8.5 East Thallium 3.8E+00 mg/kg -- -- 0.0E+00 9.6E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.4E-09 0.E+00 1.E-04 1.E-04
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 2.3E+01 ug/kg -- -- 3.0E-11 5.9E-12 -- -- -- 3.0E-04 3.0E-04 2.3E-10 4.6E-11 8.E-07 2.E-07 9.E-07
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene 4.1E+01 ug/kg 7.3E-01 7.3E-01 6.9E-11 1.0E-11 5.E-11 8.E-12 6.E-11 -- -- 5.4E-10 8.1E-11 -- -- --
RM 8.5 East Benzo(a)pyrene 4.6E+01 ug/kg 7.3E+00 7.3E+00 7.7E-11 1.2E-11 6.E-10 8.E-11 6.E-10 -- -- 6.0E-10 9.0E-11 -- -- --
RM 8.5 East Benzo(b)fluoranthene 7.1E+01 ug/kg 7.3E-01 7.3E-01 1.2E-10 1.8E-11 9.E-11 1.E-11 1.E-10 -- -- 9.1E-10 1.4E-10 -- -- --
RM 8.5 East Benzo(k)fluoranthene 3.6E+01 ug/kg 7.3E-02 7.3E-02 5.9E-11 8.9E-12 4.E-12 7.E-13 5.E-12 -- -- 4.6E-10 7.0E-11 -- -- --
RM 8.5 East Dibenzo(a,h)anthracene 8.3E+00 ug/kg 7.3E+00 7.3E+00 1.4E-11 2.1E-12 1.E-10 2.E-11 1.E-10 -- -- 1.1E-10 1.6E-11 -- -- --
RM 8.5 East Indeno(1,2,3-cd)pyrene 3.9E+01 ug/kg 7.3E-01 7.3E-01 6.5E-11 9.9E-12 5.E-11 7.E-12 6.E-11 -- -- 5.1E-10 7.7E-11 -- -- --
RM 8.5 East Naphthalene 2.0E+01 ug/kg -- -- 3.3E-11 4.9E-12 -- -- -- 2.0E-02 2.0E-02 2.5E-10 3.8E-11 1.E-08 2.E-09 1.E-08
RM 8.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 8.E-10 1.E-10 1.E-09 -- -- -- -- -- -- --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 4.5E+02 ug/kg 1.4E-02 1.4E-02 5.8E-10 1.1E-10 8.E-12 2.E-12 1.E-11 2.0E-02 2.0E-02 4.5E-09 8.8E-10 2.E-07 4.E-08 3.E-07
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 4.6E+01 ug/kg 2.0E+00 2.0E+00 8.3E-11 1.2E-11 2.E-10 2.E-11 2.E-10 2.0E-05 2.0E-05 6.4E-10 9.0E-11 3.E-05 5.E-06 4.E-05
RM 8.5 East Total PCB Congeners 2.9E+04 pg/g NA NA 5.2E-11 7.3E-12 NA NA -- NA NA 4.1E-10 5.7E-11 NA NA --
RM 8.5 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 5.1E-11 7.1E-12 1.E-10 1.E-11 1.E-10 2.0E-05 2.0E-05 3.9E-10 5.5E-11 2.E-05 3.E-06 2.E-05
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 2.4E-16 1.6E-16 3.E-11 2.E-11 5.E-11 1.0E-09 1.0E-09 1.9E-15 1.2E-15 2.E-06 1.E-06 3.E-06
RM 8.5 East Total PCB TEQ 4.2E-01 pg/g 1.3E+05 1.3E+05 7.6E-16 1.1E-16 1.E-10 1.E-11 1.E-10 1.0E-09 1.0E-09 5.9E-15 8.3E-16 6.E-06 8.E-07 7.E-06
RM 8.5 East Total TEQ -- pg/g -- -- -- -- 1.E-10 3.E-11 2.E-10 -- -- -- -- 8.E-06 2.E-06 1.E-05
RM 8.5 East Pesticides
RM 8.5 East Aldrin 3.2E-02 ug/kg 1.7E+01 1.7E+01 4.1E-14 8.1E-15 7.E-13 1.E-13 8.E-13 3.0E-05 3.0E-05 3.2E-13 6.3E-14 1.E-08 2.E-09 1.E-08
RM 8.5 East Dieldrin 1.3E-01 ug/kg 1.6E+01 1.6E+01 1.7E-13 3.4E-14 3.E-12 5.E-13 3.E-12 5.0E-05 5.0E-05 1.3E-12 2.6E-13 3.E-08 5.E-09 3.E-08
RM 8.5 East Total DDT 1.5E+00 ug/kg 3.4E-01 3.4E-01 5.8E-13 3.8E-13 2.E-13 1.E-13 3.E-13 5.0E-04 5.0E-04 4.5E-12 2.9E-12 9.E-09 6.E-09 1.E-08
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09
RM 9 West Metals
RM 9 West Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 1.6E-09 1.0E-09 2.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.2E-08 8.1E-09 4.E-05 3.E-05 7.E-05
RM 9 West Lead 4.2E+01 mg/kg NL NL 0.0E+00 1.1E-08 NL NL -- NL NL 0.0E+00 8.2E-08 NL NL --
RM 9 West Mercury 1.2E-01 mg/kg -- -- 0.0E+00 3.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.4E-10 0.E+00 8.E-07 8.E-07
RM 9 West Thallium 6.4E+00 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-08 0.E+00 2.E-04 2.E-04
RM 9 West Butyltins
RM 9 West Tributyltin ion 9.9E+00 ug/kg -- -- 1.3E-11 2.5E-12 -- -- -- 3.0E-04 3.0E-04 9.8E-11 1.9E-11 3.E-07 6.E-08 4.E-07
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 2.6E-10 3.9E-11 2.E-10 3.E-11 2.E-10 -- -- 2.0E-09 3.0E-10 -- -- --
RM 9 West Benzo(a)pyrene 1.0E+02 ug/kg 7.3E+00 7.3E+00 1.7E-10 2.6E-11 1.E-09 2.E-10 1.E-09 -- -- 1.3E-09 2.0E-10 -- -- --
RM 9 West Benzo(b)fluoranthene 1.6E+02 ug/kg 7.3E-01 7.3E-01 2.7E-10 4.0E-11 2.E-10 3.E-11 2.E-10 -- -- 2.1E-09 3.1E-10 -- -- --
RM 9 West Benzo(k)fluoranthene 6.2E+01 ug/kg 7.3E-02 7.3E-02 1.0E-10 1.5E-11 7.E-12 1.E-12 9.E-12 -- -- 8.0E-10 1.2E-10 -- -- --
RM 9 West Dibenzo(a,h)anthracene 1.8E+01 ug/kg 7.3E+00 7.3E+00 2.9E-11 4.4E-12 2.E-10 3.E-11 2.E-10 -- -- 2.3E-10 3.5E-11 -- -- --
RM 9 West Indeno(1,2,3-cd)pyrene 6.7E+01 ug/kg 7.3E-01 7.3E-01 1.1E-10 1.7E-11 8.E-11 1.E-11 9.E-11 -- -- 8.6E-10 1.3E-10 -- -- --
RM 9 West Naphthalene 1.7E+01 ug/kg -- -- 2.8E-11 4.2E-12 -- -- -- 2.0E-02 2.0E-02 2.2E-10 3.3E-11 1.E-08 2.E-09 1.E-08
RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-09 3.E-10 2.E-09 -- -- -- -- -- -- --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 1.7E+02 ug/kg 1.4E-02 1.4E-02 2.2E-10 4.4E-11 3.E-12 6.E-13 4.E-12 2.0E-02 2.0E-02 1.7E-09 3.4E-10 9.E-08 2.E-08 1.E-07
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 4.5E+02 ug/kg 2.0E+00 2.0E+00 8.1E-10 1.1E-10 2.E-09 2.E-10 2.E-09 2.0E-05 2.0E-05 6.3E-09 8.9E-10 3.E-04 4.E-05 4.E-04
RM 9 West Total PCB Congeners 8.9E+05 pg/g NA NA 1.6E-09 2.2E-10 NA NA -- NA NA 1.2E-08 1.7E-09 NA NA --
RM 9 West Total PCBs, Adjusted 8.4E+05 pg/g 2.0E+00 2.0E+00 1.5E-09 2.1E-10 3.E-09 4.E-10 3.E-09 2.0E-05 2.0E-05 1.2E-08 1.6E-09 6.E-04 8.E-05 7.E-04
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 3.9E+00 pg/g 1.3E+05 1.3E+05 1.5E-15 9.9E-16 2.E-10 1.E-10 3.E-10 1.0E-09 1.0E-09 1.2E-14 7.7E-15 1.E-05 8.E-06 2.E-05
RM 9 West Total PCB TEQ 1.6E+01 pg/g 1.3E+05 1.3E+05 2.8E-14 3.9E-15 4.E-09 5.E-10 4.E-09 1.0E-09 1.0E-09 2.2E-13 3.1E-14 2.E-04 3.E-05 2.E-04
RM 9 West Total TEQ -- pg/g -- -- -- -- 4.E-09 6.E-10 4.E-09 -- -- -- -- 2.E-04 4.E-05 3.E-04
RM 9 West Pesticides
RM 9 West Aldrin 2.2E-01 ug/kg 1.7E+01 1.7E+01 2.9E-13 5.6E-14 5.E-12 1.E-12 6.E-12 3.0E-05 3.0E-05 2.2E-12 4.4E-13 7.E-08 1.E-08 9.E-08
RM 9 West Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 2.6E-13 5.1E-14 4.E-12 8.E-13 5.E-12 5.0E-05 5.0E-05 2.0E-12 4.0E-13 4.E-08 8.E-09 5.E-08
RM 9 West Total DDT 4.4E+00 ug/kg 3.4E-01 3.4E-01 1.7E-12 1.1E-12 6.E-13 4.E-13 9.E-13 5.0E-04 5.0E-04 1.3E-11 8.6E-12 3.E-08 2.E-08 4.E-08

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 28 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9 West Conventionals
RM 9 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 9 East Metals
RM 9 East Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 1.5E-09 9.6E-10 2.E-09 1.E-09 4.E-09 3.0E-04 3.0E-04 1.1E-08 7.4E-09 4.E-05 2.E-05 6.E-05
RM 9 East Lead 2.6E+01 mg/kg NL NL 0.0E+00 6.5E-09 NL NL -- NL NL 0.0E+00 5.0E-08 NL NL --
RM 9 East Mercury 5.0E-02 mg/kg -- -- 0.0E+00 1.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.8E-11 0.E+00 3.E-07 3.E-07
RM 9 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene 1.0E+01 ug/kg 7.3E-01 7.3E-01 1.7E-11 2.6E-12 1.E-11 2.E-12 1.E-11 -- -- 1.3E-10 2.0E-11 -- -- --
RM 9 East Benzo(a)pyrene 1.3E+01 ug/kg 7.3E+00 7.3E+00 2.1E-11 3.2E-12 2.E-10 2.E-11 2.E-10 -- -- 1.6E-10 2.5E-11 -- -- --
RM 9 East Benzo(b)fluoranthene 1.8E+01 ug/kg 7.3E-01 7.3E-01 3.0E-11 4.6E-12 2.E-11 3.E-12 3.E-11 -- -- 2.3E-10 3.5E-11 -- -- --
RM 9 East Benzo(k)fluoranthene 8.3E+00 ug/kg 7.3E-02 7.3E-02 1.4E-11 2.1E-12 1.E-12 2.E-13 1.E-12 -- -- 1.1E-10 1.6E-11 -- -- --
RM 9 East Dibenzo(a,h)anthracene 2.1E+00 ug/kg 7.3E+00 7.3E+00 3.6E-12 5.4E-13 3.E-11 4.E-12 3.E-11 -- -- 2.8E-11 4.2E-12 -- -- --
RM 9 East Indeno(1,2,3-cd)pyrene 1.1E+01 ug/kg 7.3E-01 7.3E-01 1.8E-11 2.7E-12 1.E-11 2.E-12 1.E-11 -- -- 1.4E-10 2.1E-11 -- -- --
RM 9 East Naphthalene 2.7E+00 ug/kg -- -- 4.5E-12 6.8E-13 -- -- -- 2.0E-02 2.0E-02 3.5E-11 5.3E-12 2.E-09 3.E-10 2.E-09
RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 3.E-11 3.E-10 -- -- -- -- -- -- --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 3.6E+02 ug/kg 1.4E-02 1.4E-02 4.6E-10 9.0E-11 6.E-12 1.E-12 8.E-12 2.0E-02 2.0E-02 3.6E-09 7.0E-10 2.E-07 4.E-08 2.E-07
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 5.2E+01 ug/kg 2.0E+00 2.0E+00 9.3E-11 1.3E-11 2.E-10 3.E-11 2.E-10 2.0E-05 2.0E-05 7.3E-10 1.0E-10 4.E-05 5.E-06 4.E-05
RM 9 East Total PCB Congeners 6.4E+04 pg/g NA NA 1.1E-10 1.6E-11 NA NA -- NA NA 8.9E-10 1.2E-10 NA NA --
RM 9 East Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 1.1E-10 1.5E-11 2.E-10 3.E-11 3.E-10 2.0E-05 2.0E-05 8.6E-10 1.2E-10 4.E-05 6.E-06 5.E-05
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.3E+05 8.3E-17 5.4E-17 1.E-11 7.E-12 2.E-11 1.0E-09 1.0E-09 6.4E-16 4.2E-16 6.E-07 4.E-07 1.E-06
RM 9 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 1.1E-15 1.6E-16 1.E-10 2.E-11 2.E-10 1.0E-09 1.0E-09 8.8E-15 1.2E-15 9.E-06 1.E-06 1.E-05
RM 9 East Total TEQ -- pg/g -- -- -- -- 2.E-10 3.E-11 2.E-10 -- -- -- -- 9.E-06 2.E-06 1.E-05
RM 9 East Pesticides
RM 9 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 9 East Dieldrin 8.8E-02 ug/kg 1.6E+01 1.6E+01 1.1E-13 2.2E-14 2.E-12 4.E-13 2.E-12 5.0E-05 5.0E-05 8.7E-13 1.7E-13 2.E-08 3.E-09 2.E-08
RM 9 East Total DDT 1.4E+00 ug/kg 3.4E-01 3.4E-01 5.5E-13 3.6E-13 2.E-13 1.E-13 3.E-13 5.0E-04 5.0E-04 4.3E-12 2.8E-12 9.E-09 6.E-09 1.E-08
RM 9 East Conventionals
RM 9 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-09
RM 9.5 West Metals
RM 9.5 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 1.4E-09 9.5E-10 2.E-09 1.E-09 4.E-09 3.0E-04 3.0E-04 1.1E-08 7.4E-09 4.E-05 2.E-05 6.E-05
RM 9.5 West Lead 2.6E+01 mg/kg NL NL 0.0E+00 6.5E-09 NL NL -- NL NL 0.0E+00 5.0E-08 NL NL --
RM 9.5 West Mercury 6.2E-02 mg/kg -- -- 0.0E+00 1.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-10 0.E+00 4.E-07 4.E-07
RM 9.5 West Thallium 1.0E-01 mg/kg -- -- 0.0E+00 2.5E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.0E-10 0.E+00 3.E-06 3.E-06
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 1.0E+01 ug/kg -- -- 1.3E-11 2.5E-12 -- -- -- 3.0E-04 3.0E-04 9.9E-11 2.0E-11 3.E-07 7.E-08 4.E-07
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.0E-10 3.0E-11 1.E-10 2.E-11 2.E-10 -- -- 1.6E-09 2.4E-10 -- -- --
RM 9.5 West Benzo(a)pyrene 1.7E+02 ug/kg 7.3E+00 7.3E+00 2.8E-10 4.2E-11 2.E-09 3.E-10 2.E-09 -- -- 2.1E-09 3.2E-10 -- -- --
RM 9.5 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 3.8E-10 5.8E-11 3.E-10 4.E-11 3.E-10 -- -- 3.0E-09 4.5E-10 -- -- --
RM 9.5 West Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 1.7E-10 2.6E-11 1.E-11 2.E-12 1.E-11 -- -- 1.3E-09 2.0E-10 -- -- --
RM 9.5 West Dibenzo(a,h)anthracene 3.2E+01 ug/kg 7.3E+00 7.3E+00 5.3E-11 8.0E-12 4.E-10 6.E-11 4.E-10 -- -- 4.1E-10 6.2E-11 -- -- --
RM 9.5 West Indeno(1,2,3-cd)pyrene 1.4E+02 ug/kg 7.3E-01 7.3E-01 2.3E-10 3.5E-11 2.E-10 3.E-11 2.E-10 -- -- 1.8E-09 2.7E-10 -- -- --
RM 9.5 West Naphthalene 4.1E+01 ug/kg -- -- 6.8E-11 1.0E-11 -- -- -- 2.0E-02 2.0E-02 5.3E-10 8.0E-11 3.E-08 4.E-09 3.E-08
RM 9.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 5.E-10 3.E-09 -- -- -- -- -- -- --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 8.6E+02 ug/kg 1.4E-02 1.4E-02 1.1E-09 2.2E-10 2.E-11 3.E-12 2.E-11 2.0E-02 2.0E-02 8.5E-09 1.7E-09 4.E-07 8.E-08 5.E-07
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 2.1E+02 ug/kg 2.0E+00 2.0E+00 3.8E-10 5.3E-11 8.E-10 1.E-10 9.E-10 2.0E-05 2.0E-05 2.9E-09 4.1E-10 1.E-04 2.E-05 2.E-04
RM 9.5 West Total PCB Congeners 3.5E+05 pg/g NA NA 6.3E-10 8.9E-11 NA NA -- NA NA 4.9E-09 6.9E-10 NA NA --
RM 9.5 West Total PCBs, Adjusted 3.5E+05 pg/g 2.0E+00 2.0E+00 6.2E-10 8.7E-11 1.E-09 2.E-10 1.E-09 2.0E-05 2.0E-05 4.8E-09 6.8E-10 2.E-04 3.E-05 3.E-04
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 8.6E+00 pg/g 1.3E+05 1.3E+05 3.3E-15 2.2E-15 4.E-10 3.E-10 7.E-10 1.0E-09 1.0E-09 2.6E-14 1.7E-14 3.E-05 2.E-05 4.E-05
RM 9.5 West Total PCB TEQ 3.6E+00 pg/g 1.3E+05 1.3E+05 6.5E-15 9.2E-16 8.E-10 1.E-10 1.E-09 1.0E-09 1.0E-09 5.1E-14 7.1E-15 5.E-05 7.E-06 6.E-05
RM 9.5 West Total TEQ -- pg/g -- -- -- -- 1.E-09 4.E-10 2.E-09 -- -- -- -- 8.E-05 2.E-05 1.E-04
RM 9.5 West Pesticides
RM 9.5 West Aldrin 5.8E-01 ug/kg 1.7E+01 1.7E+01 7.5E-13 1.5E-13 1.E-11 3.E-12 2.E-11 3.0E-05 3.0E-05 5.8E-12 1.1E-12 2.E-07 4.E-08 2.E-07
RM 9.5 West Dieldrin 6.1E-01 ug/kg 1.6E+01 1.6E+01 7.8E-13 1.5E-13 1.E-11 2.E-12 1.E-11 5.0E-05 5.0E-05 6.0E-12 1.2E-12 1.E-07 2.E-08 1.E-07
RM 9.5 West Total DDT 3.1E+00 ug/kg 3.4E-01 3.4E-01 1.2E-12 7.7E-13 4.E-13 3.E-13 7.E-13 5.0E-04 5.0E-04 9.1E-12 6.0E-12 2.E-08 1.E-08 3.E-08
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 9.5 East Metals
RM 9.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 1.3E-09 8.3E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 9.8E-09 6.4E-09 3.E-05 2.E-05 5.E-05
RM 9.5 East Lead 1.6E+01 mg/kg NL NL 0.0E+00 3.9E-09 NL NL -- NL NL 0.0E+00 3.1E-08 NL NL --
RM 9.5 East Mercury 6.3E-02 mg/kg -- -- 0.0E+00 1.6E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-10 0.E+00 4.E-07 4.E-07
RM 9.5 East Thallium 7.9E-02 mg/kg -- -- 0.0E+00 2.0E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-10 0.E+00 2.E-06 2.E-06
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 2.6E+00 ug/kg -- -- 3.3E-12 6.4E-13 -- -- -- 3.0E-04 3.0E-04 2.5E-11 5.0E-12 8.E-08 2.E-08 1.E-07
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene 2.2E+01 ug/kg 7.3E-01 7.3E-01 3.6E-11 5.5E-12 3.E-11 4.E-12 3.E-11 -- -- 2.8E-10 4.3E-11 -- -- --
RM 9.5 East Benzo(a)pyrene 2.5E+01 ug/kg 7.3E+00 7.3E+00 4.1E-11 6.2E-12 3.E-10 5.E-11 3.E-10 -- -- 3.2E-10 4.8E-11 -- -- --
RM 9.5 East Benzo(b)fluoranthene 2.9E+01 ug/kg 7.3E-01 7.3E-01 4.9E-11 7.4E-12 4.E-11 5.E-12 4.E-11 -- -- 3.8E-10 5.7E-11 -- -- --
RM 9.5 East Benzo(k)fluoranthene 1.7E+01 ug/kg 7.3E-02 7.3E-02 2.8E-11 4.3E-12 2.E-12 3.E-13 2.E-12 -- -- 2.2E-10 3.3E-11 -- -- --
RM 9.5 East Dibenzo(a,h)anthracene 4.4E+00 ug/kg 7.3E+00 7.3E+00 7.3E-12 1.1E-12 5.E-11 8.E-12 6.E-11 -- -- 5.6E-11 8.5E-12 -- -- --
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 East Indeno(1,2,3-cd)pyrene 2.0E+01 ug/kg 7.3E-01 7.3E-01 3.3E-11 5.0E-12 2.E-11 4.E-12 3.E-11 -- -- 2.6E-10 3.9E-11 -- -- --
RM 9.5 East Naphthalene 3.4E+00 ug/kg -- -- 5.6E-12 8.5E-13 -- -- -- 2.0E-02 2.0E-02 4.4E-11 6.6E-12 2.E-09 3.E-10 3.E-09
RM 9.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-10 7.E-11 5.E-10 -- -- -- -- -- -- --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 1.6E+02 ug/kg 1.4E-02 1.4E-02 2.1E-10 4.1E-11 3.E-12 6.E-13 4.E-12 2.0E-02 2.0E-02 1.6E-09 3.2E-10 8.E-08 2.E-08 1.E-07
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 4.0E+01 ug/kg 2.0E+00 2.0E+00 7.2E-11 1.0E-11 1.E-10 2.E-11 2.E-10 2.0E-05 2.0E-05 5.6E-10 7.9E-11 3.E-05 4.E-06 3.E-05
RM 9.5 East Total PCB Congeners 1.0E+04 pg/g NA NA 1.8E-11 2.5E-12 NA NA -- NA NA 1.4E-10 2.0E-11 NA NA --
RM 9.5 East Total PCBs, Adjusted 9.6E+03 pg/g 2.0E+00 2.0E+00 1.7E-11 2.4E-12 3.E-11 5.E-12 4.E-11 2.0E-05 2.0E-05 1.3E-10 1.9E-11 7.E-06 9.E-07 8.E-06
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 8.9E-01 pg/g 1.3E+05 1.3E+05 3.4E-16 2.2E-16 4.E-11 3.E-11 7.E-11 1.0E-09 1.0E-09 2.6E-15 1.7E-15 3.E-06 2.E-06 4.E-06
RM 9.5 East Total PCB TEQ 2.6E-01 pg/g 1.3E+05 1.3E+05 4.7E-16 6.5E-17 6.E-11 9.E-12 7.E-11 1.0E-09 1.0E-09 3.6E-15 5.1E-16 4.E-06 5.E-07 4.E-06
RM 9.5 East Total TEQ -- pg/g -- -- -- -- 1.E-10 4.E-11 1.E-10 -- -- -- -- 6.E-06 2.E-06 9.E-06
RM 9.5 East Pesticides
RM 9.5 East Aldrin 9.1E-02 ug/kg 1.7E+01 1.7E+01 1.2E-13 2.3E-14 2.E-12 4.E-13 2.E-12 3.0E-05 3.0E-05 9.1E-13 1.8E-13 3.E-08 6.E-09 4.E-08
RM 9.5 East Dieldrin 3.0E-02 ug/kg 1.6E+01 1.6E+01 3.8E-14 7.4E-15 6.E-13 1.E-13 7.E-13 5.0E-05 5.0E-05 2.9E-13 5.8E-14 6.E-09 1.E-09 7.E-09
RM 9.5 East Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 4.4E-13 2.9E-13 1.E-13 1.E-13 2.E-13 5.0E-04 5.0E-04 3.4E-12 2.2E-12 7.E-09 4.E-09 1.E-08
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-09
RM 10 West Metals
RM 10 West Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 3.9E-09 2.6E-09 6.E-09 4.E-09 1.E-08 3.0E-04 3.0E-04 3.0E-08 2.0E-08 1.E-04 7.E-05 2.E-04
RM 10 West Lead 6.6E+01 mg/kg NL NL 0.0E+00 1.7E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 10 West Mercury 9.0E-02 mg/kg -- -- 0.0E+00 2.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-10 0.E+00 6.E-07 6.E-07
RM 10 West Thallium 7.7E-02 mg/kg -- -- 0.0E+00 1.9E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-10 0.E+00 2.E-06 2.E-06
RM 10 West Butyltins
RM 10 West Tributyltin ion 2.4E+00 ug/kg -- -- 3.1E-12 6.1E-13 -- -- -- 3.0E-04 3.0E-04 2.4E-11 4.8E-12 8.E-08 2.E-08 1.E-07
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 2.3E-10 3.5E-11 2.E-10 3.E-11 2.E-10 -- -- 1.8E-09 2.8E-10 -- -- --
RM 10 West Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 2.5E-10 3.8E-11 2.E-09 3.E-10 2.E-09 -- -- 1.9E-09 2.9E-10 -- -- --
RM 10 West Benzo(b)fluoranthene 1.9E+02 ug/kg 7.3E-01 7.3E-01 3.1E-10 4.7E-11 2.E-10 3.E-11 3.E-10 -- -- 2.4E-09 3.7E-10 -- -- --
RM 10 West Benzo(k)fluoranthene 7.9E+01 ug/kg 7.3E-02 7.3E-02 1.3E-10 2.0E-11 1.E-11 1.E-12 1.E-11 -- -- 1.0E-09 1.5E-10 -- -- --
RM 10 West Dibenzo(a,h)anthracene 3.5E+01 ug/kg 7.3E+00 7.3E+00 5.9E-11 8.9E-12 4.E-10 7.E-11 5.E-10 -- -- 4.6E-10 6.9E-11 -- -- --
RM 10 West Indeno(1,2,3-cd)pyrene 1.4E+02 ug/kg 7.3E-01 7.3E-01 2.3E-10 3.5E-11 2.E-10 3.E-11 2.E-10 -- -- 1.8E-09 2.7E-10 -- -- --
RM 10 West Naphthalene 2.0E+01 ug/kg -- -- 3.3E-11 4.9E-12 -- -- -- 2.0E-02 2.0E-02 2.5E-10 3.8E-11 1.E-08 2.E-09 1.E-08
RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 4.E-10 3.E-09 -- -- -- -- -- -- --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 1.5E-10 3.0E-11 2.E-12 4.E-13 3.E-12 2.0E-02 2.0E-02 1.2E-09 2.4E-10 6.E-08 1.E-08 7.E-08
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 3.3E-10 4.6E-11 7.E-10 9.E-11 7.E-10 2.0E-05 2.0E-05 2.5E-09 3.6E-10 1.E-04 2.E-05 1.E-04
RM 10 West Total PCB Congeners 1.3E+05 pg/g NA NA 2.3E-10 3.3E-11 NA NA -- NA NA 1.8E-09 2.6E-10 NA NA --
RM 10 West Total PCBs, Adjusted 1.3E+05 pg/g 2.0E+00 2.0E+00 2.3E-10 3.2E-11 5.E-10 6.E-11 5.E-10 2.0E-05 2.0E-05 1.8E-09 2.5E-10 9.E-05 1.E-05 1.E-04
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 5.1E+00 pg/g 1.3E+05 1.3E+05 2.0E-15 1.3E-15 3.E-10 2.E-10 4.E-10 1.0E-09 1.0E-09 1.5E-14 1.0E-14 2.E-05 1.E-05 3.E-05
RM 10 West Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 3.3E-15 4.6E-16 4.E-10 6.E-11 5.E-10 1.0E-09 1.0E-09 2.5E-14 3.6E-15 3.E-05 4.E-06 3.E-05
RM 10 West Total TEQ -- pg/g -- -- -- -- 7.E-10 2.E-10 9.E-10 -- -- -- -- 4.E-05 1.E-05 5.E-05
RM 10 West Pesticides
RM 10 West Aldrin 1.5E-01 ug/kg 1.7E+01 1.7E+01 1.9E-13 3.7E-14 3.E-12 6.E-13 4.E-12 3.0E-05 3.0E-05 1.5E-12 2.9E-13 5.E-08 1.E-08 6.E-08
RM 10 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10 West Total DDT 4.7E+00 ug/kg 3.4E-01 3.4E-01 1.8E-12 1.2E-12 6.E-13 4.E-13 1.E-12 5.0E-04 5.0E-04 1.4E-11 9.2E-12 3.E-08 2.E-08 5.E-08
RM 10 West Conventionals
RM 10 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 10 East Metals
RM 10 East Arsenic 3.0E+00 mg/kg 1.5E+00 1.5E+00 1.2E-09 7.7E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 9.1E-09 6.0E-09 3.E-05 2.E-05 5.E-05
RM 10 East Lead 1.8E+01 mg/kg NL NL 0.0E+00 4.5E-09 NL NL -- NL NL 0.0E+00 3.5E-08 NL NL --
RM 10 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 1.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-10 0.E+00 4.E-07 4.E-07
RM 10 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene 1.2E+02 ug/kg 7.3E-01 7.3E-01 1.9E-10 2.9E-11 1.E-10 2.E-11 2.E-10 -- -- 1.5E-09 2.3E-10 -- -- --
RM 10 East Benzo(a)pyrene 1.4E+02 ug/kg 7.3E+00 7.3E+00 2.4E-10 3.6E-11 2.E-09 3.E-10 2.E-09 -- -- 1.9E-09 2.8E-10 -- -- --
RM 10 East Benzo(b)fluoranthene 1.7E+02 ug/kg 7.3E-01 7.3E-01 2.9E-10 4.4E-11 2.E-10 3.E-11 2.E-10 -- -- 2.2E-09 3.4E-10 -- -- --
RM 10 East Benzo(k)fluoranthene 6.3E+01 ug/kg 7.3E-02 7.3E-02 1.0E-10 1.6E-11 8.E-12 1.E-12 9.E-12 -- -- 8.1E-10 1.2E-10 -- -- --
RM 10 East Dibenzo(a,h)anthracene 2.3E+01 ug/kg 7.3E+00 7.3E+00 3.9E-11 5.9E-12 3.E-10 4.E-11 3.E-10 -- -- 3.0E-10 4.6E-11 -- -- --
RM 10 East Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 2.0E-10 3.0E-11 1.E-10 2.E-11 2.E-10 -- -- 1.5E-09 2.3E-10 -- -- --
RM 10 East Naphthalene 1.2E+01 ug/kg -- -- 2.1E-11 3.1E-12 -- -- -- 2.0E-02 2.0E-02 1.6E-10 2.4E-11 8.E-09 1.E-09 9.E-09
RM 10 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 4.E-10 3.E-09 -- -- -- -- -- -- --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.4E-02 1.6E-10 3.2E-11 2.E-12 5.E-13 3.E-12 2.0E-02 2.0E-02 1.3E-09 2.5E-10 6.E-08 1.E-08 8.E-08
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 3.4E+01 ug/kg 2.0E+00 2.0E+00 6.1E-11 8.6E-12 1.E-10 2.E-11 1.E-10 2.0E-05 2.0E-05 4.8E-10 6.7E-11 2.E-05 3.E-06 3.E-05
RM 10 East Total PCB Congeners 3.0E+04 pg/g NA NA 5.3E-11 7.5E-12 NA NA -- NA NA 4.1E-10 5.8E-11 NA NA --
RM 10 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 5.1E-11 7.2E-12 1.E-10 1.E-11 1.E-10 2.0E-05 2.0E-05 4.0E-10 5.6E-11 2.E-05 3.E-06 2.E-05
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 1.3E+05 2.1E-16 1.4E-16 3.E-11 2.E-11 4.E-11 1.0E-09 1.0E-09 1.6E-15 1.1E-15 2.E-06 1.E-06 3.E-06
RM 10 East Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 1.2E-15 1.7E-16 2.E-10 2.E-11 2.E-10 1.0E-09 1.0E-09 9.6E-15 1.3E-15 1.E-05 1.E-06 1.E-05
RM 10 East Total TEQ -- pg/g -- -- -- -- 2.E-10 4.E-11 2.E-10 -- -- -- -- 1.E-05 2.E-06 1.E-05
RM 10 East Pesticides
RM 10 East Aldrin 4.0E-02 ug/kg 1.7E+01 1.7E+01 5.1E-14 1.0E-14 9.E-13 2.E-13 1.E-12 3.0E-05 3.0E-05 4.0E-13 7.9E-14 1.E-08 3.E-09 2.E-08
RM 10 East Dieldrin 4.7E-02 ug/kg 1.6E+01 1.6E+01 6.0E-14 1.2E-14 1.E-12 2.E-13 1.E-12 5.0E-05 5.0E-05 4.7E-13 9.2E-14 9.E-09 2.E-09 1.E-08
RM 10 East Total DDT 5.3E-01 ug/kg 3.4E-01 3.4E-01 2.0E-13 1.3E-13 7.E-14 5.E-14 1.E-13 5.0E-04 5.0E-04 1.6E-12 1.0E-12 3.E-09 2.E-09 5.E-09
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 East Conventionals
RM 10 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09
RM 10.5 West Metals
RM 10.5 West Arsenic 4.0E+00 mg/kg 1.5E+00 1.5E+00 1.5E-09 1.0E-09 2.E-09 1.E-09 4.E-09 3.0E-04 3.0E-04 1.2E-08 7.8E-09 4.E-05 3.E-05 7.E-05
RM 10.5 West Lead 1.3E+01 mg/kg NL NL 0.0E+00 3.2E-09 NL NL -- NL NL 0.0E+00 2.5E-08 NL NL --
RM 10.5 West Mercury 6.9E-02 mg/kg -- -- 0.0E+00 1.7E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-10 0.E+00 4.E-07 4.E-07
RM 10.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene 2.8E+01 ug/kg 7.3E-01 7.3E-01 4.6E-11 6.9E-12 3.E-11 5.E-12 4.E-11 -- -- 3.6E-10 5.4E-11 -- -- --
RM 10.5 West Benzo(a)pyrene 2.6E+01 ug/kg 7.3E+00 7.3E+00 4.4E-11 6.6E-12 3.E-10 5.E-11 4.E-10 -- -- 3.4E-10 5.2E-11 -- -- --
RM 10.5 West Benzo(b)fluoranthene 3.5E+01 ug/kg 7.3E-01 7.3E-01 5.9E-11 8.9E-12 4.E-11 7.E-12 5.E-11 -- -- 4.6E-10 6.9E-11 -- -- --
RM 10.5 West Benzo(k)fluoranthene 1.3E+01 ug/kg 7.3E-02 7.3E-02 2.1E-11 3.2E-12 2.E-12 2.E-13 2.E-12 -- -- 1.7E-10 2.5E-11 -- -- --
RM 10.5 West Dibenzo(a,h)anthracene 4.4E+00 ug/kg 7.3E+00 7.3E+00 7.3E-12 1.1E-12 5.E-11 8.E-12 6.E-11 -- -- 5.7E-11 8.6E-12 -- -- --
RM 10.5 West Indeno(1,2,3-cd)pyrene 2.2E+01 ug/kg 7.3E-01 7.3E-01 3.6E-11 5.4E-12 3.E-11 4.E-12 3.E-11 -- -- 2.8E-10 4.2E-11 -- -- --
RM 10.5 West Naphthalene 2.7E+01 ug/kg -- -- 4.5E-11 6.8E-12 -- -- -- 2.0E-02 2.0E-02 3.5E-10 5.3E-11 2.E-08 3.E-09 2.E-08
RM 10.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-10 7.E-11 6.E-10 -- -- -- -- -- -- --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 1.7E-10 3.4E-11 2.E-12 5.E-13 3.E-12 2.0E-02 2.0E-02 1.4E-09 2.7E-10 7.E-08 1.E-08 8.E-08
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.0E+00 5.7E-11 8.0E-12 1.E-10 2.E-11 1.E-10 2.0E-05 2.0E-05 4.4E-10 6.2E-11 2.E-05 3.E-06 3.E-05
RM 10.5 West Total PCB Congeners 3.1E+04 pg/g NA NA 5.5E-11 7.7E-12 NA NA -- NA NA 4.3E-10 6.0E-11 NA NA --
RM 10.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 5.2E-11 7.3E-12 1.E-10 1.E-11 1.E-10 2.0E-05 2.0E-05 4.0E-10 5.7E-11 2.E-05 3.E-06 2.E-05
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 1.2E-15 1.7E-16 2.E-10 2.E-11 2.E-10 1.0E-09 1.0E-09 9.6E-15 1.3E-15 1.E-05 1.E-06 1.E-05
RM 10.5 West Total TEQ -- pg/g -- -- -- -- 2.E-10 2.E-11 2.E-10 -- -- -- -- 1.E-05 1.E-06 1.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 2.0E-01 ug/kg 1.7E+01 1.7E+01 2.6E-13 5.1E-14 4.E-12 9.E-13 5.E-12 3.0E-05 3.0E-05 2.0E-12 3.9E-13 7.E-08 1.E-08 8.E-08
RM 10.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 West Total DDT 1.7E+00 ug/kg 3.4E-01 3.4E-01 6.4E-13 4.2E-13 2.E-13 1.E-13 4.E-13 5.0E-04 5.0E-04 5.0E-12 3.3E-12 1.E-08 7.E-09 2.E-08
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-09
RM 10.5 East Metals
RM 10.5 East Arsenic 3.1E+00 mg/kg 1.5E+00 1.5E+00 1.2E-09 7.8E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 9.2E-09 6.0E-09 3.E-05 2.E-05 5.E-05
RM 10.5 East Lead 1.2E+01 mg/kg NL NL 0.0E+00 3.0E-09 NL NL -- NL NL 0.0E+00 2.3E-08 NL NL --
RM 10.5 East Mercury 6.1E-02 mg/kg -- -- 0.0E+00 1.5E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-10 0.E+00 4.E-07 4.E-07
RM 10.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene 3.9E+01 ug/kg 7.3E-01 7.3E-01 6.4E-11 9.7E-12 5.E-11 7.E-12 5.E-11 -- -- 5.0E-10 7.6E-11 -- -- --
RM 10.5 East Benzo(a)pyrene 3.4E+01 ug/kg 7.3E+00 7.3E+00 5.6E-11 8.5E-12 4.E-10 6.E-11 5.E-10 -- -- 4.4E-10 6.6E-11 -- -- --
RM 10.5 East Benzo(b)fluoranthene 5.0E+01 ug/kg 7.3E-01 7.3E-01 8.3E-11 1.3E-11 6.E-11 9.E-12 7.E-11 -- -- 6.5E-10 9.8E-11 -- -- --
RM 10.5 East Benzo(k)fluoranthene 2.5E+01 ug/kg 7.3E-02 7.3E-02 4.2E-11 6.3E-12 3.E-12 5.E-13 4.E-12 -- -- 3.3E-10 4.9E-11 -- -- --
RM 10.5 East Dibenzo(a,h)anthracene 5.5E+00 ug/kg 7.3E+00 7.3E+00 9.1E-12 1.4E-12 7.E-11 1.E-11 8.E-11 -- -- 7.1E-11 1.1E-11 -- -- --
RM 10.5 East Indeno(1,2,3-cd)pyrene 2.7E+01 ug/kg 7.3E-01 7.3E-01 4.6E-11 6.9E-12 3.E-11 5.E-12 4.E-11 -- -- 3.6E-10 5.4E-11 -- -- --
RM 10.5 East Naphthalene 3.5E+00 ug/kg -- -- 5.9E-12 8.9E-13 -- -- -- 2.0E-02 2.0E-02 4.6E-11 6.9E-12 2.E-09 3.E-10 3.E-09
RM 10.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 6.E-10 9.E-11 7.E-10 -- -- -- -- -- -- --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 4.6E+01 ug/kg 1.4E-02 1.4E-02 5.9E-11 1.2E-11 8.E-13 2.E-13 1.E-12 2.0E-02 2.0E-02 4.6E-10 9.0E-11 2.E-08 4.E-09 3.E-08
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 5.2E+01 ug/kg 2.0E+00 2.0E+00 9.2E-11 1.3E-11 2.E-10 3.E-11 2.E-10 2.0E-05 2.0E-05 7.2E-10 1.0E-10 4.E-05 5.E-06 4.E-05
RM 10.5 East Total PCB Congeners 2.9E+04 pg/g NA NA 5.1E-11 7.2E-12 NA NA -- NA NA 4.0E-10 5.6E-11 NA NA --
RM 10.5 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 5.0E-11 7.0E-12 1.E-10 1.E-11 1.E-10 2.0E-05 2.0E-05 3.9E-10 5.5E-11 2.E-05 3.E-06 2.E-05
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 East Total PCB TEQ 3.5E-01 pg/g 1.3E+05 1.3E+05 6.4E-16 8.9E-17 8.E-11 1.E-11 9.E-11 1.0E-09 1.0E-09 4.9E-15 6.9E-16 5.E-06 7.E-07 6.E-06
RM 10.5 East Total TEQ -- pg/g -- -- -- -- 8.E-11 1.E-11 9.E-11 -- -- -- -- 5.E-06 7.E-07 6.E-06
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 10.5 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 East Total DDT 2.8E+00 ug/kg 3.4E-01 3.4E-01 1.1E-12 7.0E-13 4.E-13 2.E-13 6.E-13 5.0E-04 5.0E-04 8.3E-12 5.5E-12 2.E-08 1.E-08 3.E-08
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-09
RM 11 West Metals
RM 11 West Arsenic 3.4E+00 mg/kg 1.5E+00 1.5E+00 1.3E-09 8.6E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 1.0E-08 6.7E-09 3.E-05 2.E-05 6.E-05
RM 11 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 3.5E-09 NL NL -- NL NL 0.0E+00 2.8E-08 NL NL --
RM 11 West Mercury 5.6E-02 mg/kg -- -- 0.0E+00 1.4E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-10 0.E+00 4.E-07 4.E-07
RM 11 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene 6.2E+01 ug/kg 7.3E-01 7.3E-01 1.0E-10 1.6E-11 8.E-11 1.E-11 9.E-11 -- -- 8.1E-10 1.2E-10 -- -- --
RM 11 West Benzo(a)pyrene 6.6E+01 ug/kg 7.3E+00 7.3E+00 1.1E-10 1.7E-11 8.E-10 1.E-10 9.E-10 -- -- 8.6E-10 1.3E-10 -- -- --
RM 11 West Benzo(b)fluoranthene 4.0E+01 ug/kg 7.3E-01 7.3E-01 6.6E-11 1.0E-11 5.E-11 7.E-12 6.E-11 -- -- 5.2E-10 7.8E-11 -- -- --
RM 11 West Benzo(k)fluoranthene 3.7E+01 ug/kg 7.3E-02 7.3E-02 6.1E-11 9.3E-12 4.E-12 7.E-13 5.E-12 -- -- 4.8E-10 7.2E-11 -- -- --
RM 11 West Dibenzo(a,h)anthracene 8.8E+00 ug/kg 7.3E+00 7.3E+00 1.5E-11 2.2E-12 1.E-10 2.E-11 1.E-10 -- -- 1.1E-10 1.7E-11 -- -- --
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 West Indeno(1,2,3-cd)pyrene 4.0E+01 ug/kg 7.3E-01 7.3E-01 6.7E-11 1.0E-11 5.E-11 7.E-12 6.E-11 -- -- 5.2E-10 7.9E-11 -- -- --
RM 11 West Naphthalene 5.4E+01 ug/kg -- -- 9.0E-11 1.4E-11 -- -- -- 2.0E-02 2.0E-02 7.0E-10 1.1E-10 3.E-08 5.E-09 4.E-08
RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 2.E-10 1.E-09 -- -- -- -- -- -- --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 3.7E+02 ug/kg 1.4E-02 1.4E-02 4.8E-10 9.4E-11 7.E-12 1.E-12 8.E-12 2.0E-02 2.0E-02 3.7E-09 7.3E-10 2.E-07 4.E-08 2.E-07
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 2.8E+01 ug/kg 2.0E+00 2.0E+00 5.0E-11 7.0E-12 1.E-10 1.E-11 1.E-10 2.0E-05 2.0E-05 3.9E-10 5.4E-11 2.E-05 3.E-06 2.E-05
RM 11 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 11 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 West Dieldrin 5.7E-01 ug/kg 1.6E+01 1.6E+01 7.2E-13 1.4E-13 1.E-11 2.E-12 1.E-11 5.0E-05 5.0E-05 5.6E-12 1.1E-12 1.E-07 2.E-08 1.E-07
RM 11 West Total DDT 1.3E+00 ug/kg 3.4E-01 3.4E-01 5.0E-13 3.3E-13 2.E-13 1.E-13 3.E-13 5.0E-04 5.0E-04 3.9E-12 2.6E-12 8.E-09 5.E-09 1.E-08
RM 11 West Conventionals
RM 11 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-09
RM 11 East Metals
RM 11 East Arsenic 2.7E+00 mg/kg 1.5E+00 1.5E+00 1.0E-09 6.8E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 8.1E-09 5.3E-09 3.E-05 2.E-05 4.E-05
RM 11 East Lead 7.2E+01 mg/kg NL NL 0.0E+00 1.8E-08 NL NL -- NL NL 0.0E+00 1.4E-07 NL NL --
RM 11 East Mercury 7.0E-02 mg/kg -- -- 0.0E+00 1.8E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-10 0.E+00 5.E-07 5.E-07
RM 11 East Thallium 6.4E-02 mg/kg -- -- 0.0E+00 1.6E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-10 0.E+00 2.E-06 2.E-06
RM 11 East Butyltins
RM 11 East Tributyltin ion 4.0E+00 ug/kg -- -- 5.1E-12 1.0E-12 -- -- -- 3.0E-04 3.0E-04 4.0E-11 7.8E-12 1.E-07 3.E-08 2.E-07
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene 8.3E+01 ug/kg 7.3E-01 7.3E-01 1.4E-10 2.1E-11 1.E-10 2.E-11 1.E-10 -- -- 1.1E-09 1.6E-10 -- -- --
RM 11 East Benzo(a)pyrene 5.5E+01 ug/kg 7.3E+00 7.3E+00 9.2E-11 1.4E-11 7.E-10 1.E-10 8.E-10 -- -- 7.2E-10 1.1E-10 -- -- --
RM 11 East Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 2.1E-10 3.2E-11 2.E-10 2.E-11 2.E-10 -- -- 1.7E-09 2.5E-10 -- -- --
RM 11 East Benzo(k)fluoranthene 3.7E+01 ug/kg 7.3E-02 7.3E-02 6.1E-11 9.2E-12 4.E-12 7.E-13 5.E-12 -- -- 4.8E-10 7.2E-11 -- -- --
RM 11 East Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 2.0E-11 3.0E-12 1.E-10 2.E-11 2.E-10 -- -- 1.6E-10 2.4E-11 -- -- --
RM 11 East Indeno(1,2,3-cd)pyrene 3.8E+01 ug/kg 7.3E-01 7.3E-01 6.3E-11 9.6E-12 5.E-11 7.E-12 5.E-11 -- -- 4.9E-10 7.5E-11 -- -- --
RM 11 East Naphthalene 1.2E+01 ug/kg -- -- 2.0E-11 3.0E-12 -- -- -- 2.0E-02 2.0E-02 1.5E-10 2.3E-11 8.E-09 1.E-09 9.E-09
RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 2.E-10 1.E-09 -- -- -- -- -- -- --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 9.4E+01 ug/kg 1.4E-02 1.4E-02 1.2E-10 2.4E-11 2.E-12 3.E-13 2.E-12 2.0E-02 2.0E-02 9.3E-10 1.8E-10 5.E-08 9.E-09 6.E-08
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 1.1E+03 ug/kg 2.0E+00 2.0E+00 2.0E-09 2.8E-10 4.E-09 6.E-10 5.E-09 2.0E-05 2.0E-05 1.6E-08 2.2E-09 8.E-04 1.E-04 9.E-04
RM 11 East Total PCB Congeners 2.4E+06 pg/g NA NA 4.2E-09 5.9E-10 NA NA -- NA NA 3.3E-08 4.6E-09 NA NA --
RM 11 East Total PCBs, Adjusted 2.3E+06 pg/g 2.0E+00 2.0E+00 4.1E-09 5.8E-10 8.E-09 1.E-09 9.E-09 2.0E-05 2.0E-05 3.2E-08 4.5E-09 2.E-03 2.E-04 2.E-03
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 2.0E+00 pg/g 1.3E+05 1.3E+05 7.8E-16 5.1E-16 1.E-10 7.E-11 2.E-10 1.0E-09 1.0E-09 6.1E-15 4.0E-15 6.E-06 4.E-06 1.E-05
RM 11 East Total PCB TEQ 1.2E+01 pg/g 1.3E+05 1.3E+05 2.2E-14 3.1E-15 3.E-09 4.E-10 3.E-09 1.0E-09 1.0E-09 1.7E-13 2.4E-14 2.E-04 2.E-05 2.E-04
RM 11 East Total TEQ -- pg/g -- -- -- -- 3.E-09 5.E-10 3.E-09 -- -- -- -- 2.E-04 3.E-05 2.E-04
RM 11 East Pesticides
RM 11 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 11 East Total DDT 9.9E+01 ug/kg 3.4E-01 3.4E-01 3.8E-11 2.5E-11 1.E-11 8.E-12 2.E-11 5.0E-04 5.0E-04 3.0E-10 1.9E-10 6.E-07 4.E-07 1.E-06
RM 11 East Conventionals
RM 11 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 11.5 West Metals
RM 11.5 West Arsenic 3.0E+00 mg/kg 1.5E+00 1.5E+00 1.1E-09 7.5E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 8.9E-09 5.8E-09 3.E-05 2.E-05 5.E-05
RM 11.5 West Lead 1.0E+01 mg/kg NL NL 0.0E+00 2.6E-09 NL NL -- NL NL 0.0E+00 2.0E-08 NL NL --
RM 11.5 West Mercury 3.0E-02 mg/kg -- -- 0.0E+00 7.6E-12 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.9E-11 0.E+00 2.E-07 2.E-07
RM 11.5 West Thallium 6.1E-02 mg/kg -- -- 0.0E+00 1.5E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.2E-10 0.E+00 2.E-06 2.E-06
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene 9.5E+00 ug/kg 7.3E-01 7.3E-01 1.6E-11 2.4E-12 1.E-11 2.E-12 1.E-11 -- -- 1.2E-10 1.9E-11 -- -- --
RM 11.5 West Benzo(a)pyrene 1.1E+01 ug/kg 7.3E+00 7.3E+00 1.7E-11 2.6E-12 1.E-10 2.E-11 1.E-10 -- -- 1.4E-10 2.1E-11 -- -- --
RM 11.5 West Benzo(b)fluoranthene 9.7E+00 ug/kg 7.3E-01 7.3E-01 1.6E-11 2.4E-12 1.E-11 2.E-12 1.E-11 -- -- 1.3E-10 1.9E-11 -- -- --
RM 11.5 West Benzo(k)fluoranthene 6.4E+00 ug/kg 7.3E-02 7.3E-02 1.1E-11 1.6E-12 8.E-13 1.E-13 9.E-13 -- -- 8.3E-11 1.3E-11 -- -- --
RM 11.5 West Dibenzo(a,h)anthracene 1.2E+00 ug/kg 7.3E+00 7.3E+00 1.9E-12 2.9E-13 1.E-11 2.E-12 2.E-11 -- -- 1.5E-11 2.3E-12 -- -- --
RM 11.5 West Indeno(1,2,3-cd)pyrene 7.4E+00 ug/kg 7.3E-01 7.3E-01 1.2E-11 1.9E-12 9.E-12 1.E-12 1.E-11 -- -- 9.6E-11 1.4E-11 -- -- --
RM 11.5 West Naphthalene 3.3E+00 ug/kg -- -- 5.5E-12 8.4E-13 -- -- -- 2.0E-02 2.0E-02 4.3E-11 6.5E-12 2.E-09 3.E-10 2.E-09
RM 11.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-10 3.E-11 2.E-10 -- -- -- -- -- -- --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 2.3E-10 4.6E-11 3.E-12 6.E-13 4.E-12 2.0E-02 2.0E-02 1.8E-09 3.5E-10 9.E-08 2.E-08 1.E-07
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 1.2E+01 ug/kg 2.0E+00 2.0E+00 2.2E-11 3.1E-12 4.E-11 6.E-12 5.E-11 2.0E-05 2.0E-05 1.7E-10 2.4E-11 9.E-06 1.E-06 1.E-05
RM 11.5 West Total PCB Congeners 6.3E+04 pg/g NA NA 1.1E-10 1.6E-11 NA NA -- NA NA 8.7E-10 1.2E-10 NA NA --
RM 11.5 West Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 1.1E-10 1.6E-11 2.E-10 3.E-11 3.E-10 2.0E-05 2.0E-05 8.6E-10 1.2E-10 4.E-05 6.E-06 5.E-05
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.8E-01 pg/g 1.3E+05 1.3E+05 6.8E-17 4.4E-17 9.E-12 6.E-12 1.E-11 1.0E-09 1.0E-09 5.3E-16 3.5E-16 5.E-07 3.E-07 9.E-07
RM 11.5 West Total PCB TEQ 2.9E-01 pg/g 1.3E+05 1.3E+05 5.3E-16 7.4E-17 7.E-11 1.E-11 8.E-11 1.0E-09 1.0E-09 4.1E-15 5.8E-16 4.E-06 6.E-07 5.E-06
RM 11.5 West Total TEQ -- pg/g -- -- -- -- 8.E-11 2.E-11 9.E-11 -- -- -- -- 5.E-06 9.E-07 6.E-06
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11.5 West Dieldrin 9.0E-02 ug/kg 1.6E+01 1.6E+01 1.2E-13 2.3E-14 2.E-12 4.E-13 2.E-12 5.0E-05 5.0E-05 9.0E-13 1.8E-13 2.E-08 4.E-09 2.E-08
RM 11.5 West Total DDT 9.8E-01 ug/kg 3.4E-01 3.4E-01 3.7E-13 2.5E-13 1.E-13 8.E-14 2.E-13 5.0E-04 5.0E-04 2.9E-12 1.9E-12 6.E-09 4.E-09 1.E-08
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-09
RM 12 West Metals
RM 12 West Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 1.2E-09 7.9E-10 2.E-09 1.E-09 3.E-09 3.0E-04 3.0E-04 9.4E-09 6.2E-09 3.E-05 2.E-05 5.E-05
RM 12 West Lead 3.7E+01 mg/kg NL NL 0.0E+00 9.2E-09 NL NL -- NL NL 0.0E+00 7.2E-08 NL NL --
RM 12 West Mercury 2.9E-01 mg/kg -- -- 0.0E+00 7.3E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.7E-10 0.E+00 2.E-06 2.E-06
RM 12 West Thallium 7.8E-02 mg/kg -- -- 0.0E+00 2.0E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-10 0.E+00 2.E-06 2.E-06
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 4.3E-10 6.5E-11 3.E-10 5.E-11 4.E-10 -- -- 3.3E-09 5.1E-10 -- -- --
RM 12 West Benzo(a)pyrene 4.1E+02 ug/kg 7.3E+00 7.3E+00 6.8E-10 1.0E-10 5.E-09 8.E-10 6.E-09 -- -- 5.3E-09 8.0E-10 -- -- --
RM 12 West Benzo(b)fluoranthene 3.5E+02 ug/kg 7.3E-01 7.3E-01 5.8E-10 8.8E-11 4.E-10 6.E-11 5.E-10 -- -- 4.5E-09 6.9E-10 -- -- --
RM 12 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 2.0E-10 3.0E-11 1.E-11 2.E-12 2.E-11 -- -- 1.5E-09 2.3E-10 -- -- --
RM 12 West Dibenzo(a,h)anthracene 3.2E+01 ug/kg 7.3E+00 7.3E+00 5.4E-11 8.2E-12 4.E-10 6.E-11 5.E-10 -- -- 4.2E-10 6.4E-11 -- -- --
RM 12 West Indeno(1,2,3-cd)pyrene 3.4E+02 ug/kg 7.3E-01 7.3E-01 5.6E-10 8.4E-11 4.E-10 6.E-11 5.E-10 -- -- 4.3E-09 6.6E-10 -- -- --
RM 12 West Naphthalene 4.5E+01 ug/kg -- -- 7.5E-11 1.1E-11 -- -- -- 2.0E-02 2.0E-02 5.8E-10 8.8E-11 3.E-08 4.E-09 3.E-08
RM 12 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-09 1.E-09 8.E-09 -- -- -- -- -- -- --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 8.0E+01 ug/kg 1.4E-02 1.4E-02 1.0E-10 2.0E-11 1.E-12 3.E-13 2.E-12 2.0E-02 2.0E-02 7.9E-10 1.6E-10 4.E-08 8.E-09 5.E-08
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 7.0E+01 ug/kg 2.0E+00 2.0E+00 1.3E-10 1.8E-11 3.E-10 4.E-11 3.E-10 2.0E-05 2.0E-05 9.8E-10 1.4E-10 5.E-05 7.E-06 6.E-05
RM 12 West Total PCB Congeners 7.4E+03 pg/g NA NA 1.3E-11 1.9E-12 NA NA -- NA NA 1.0E-10 1.4E-11 NA NA --
RM 12 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 1.2E-11 1.7E-12 2.E-11 3.E-12 3.E-11 2.0E-05 2.0E-05 9.6E-11 1.3E-11 5.E-06 7.E-07 5.E-06
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.7E-01 pg/g 1.3E+05 1.3E+05 6.4E-17 4.2E-17 8.E-12 5.E-12 1.E-11 1.0E-09 1.0E-09 5.0E-16 3.3E-16 5.E-07 3.E-07 8.E-07
RM 12 West Total PCB TEQ 4.5E-01 pg/g 1.3E+05 1.3E+05 8.1E-16 1.1E-16 1.E-10 1.E-11 1.E-10 1.0E-09 1.0E-09 6.3E-15 8.9E-16 6.E-06 9.E-07 7.E-06
RM 12 West Total TEQ -- pg/g -- -- -- -- 1.E-10 2.E-11 1.E-10 -- -- -- -- 7.E-06 1.E-06 8.E-06
RM 12 West Pesticides
RM 12 West Aldrin 3.2E-01 ug/kg 1.7E+01 1.7E+01 4.1E-13 8.1E-14 7.E-12 1.E-12 8.E-12 3.0E-05 3.0E-05 3.2E-12 6.3E-13 1.E-07 2.E-08 1.E-07
RM 12 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 West Total DDT 5.9E+00 ug/kg 3.4E-01 3.4E-01 2.3E-12 1.5E-12 8.E-13 5.E-13 1.E-12 5.0E-04 5.0E-04 1.8E-11 1.2E-11 4.E-08 2.E-08 6.E-08
RM 12 West Conventionals
RM 12 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08
RM 12 East Metals
RM 12 East Arsenic 2.3E+00 mg/kg 1.5E+00 1.5E+00 8.7E-10 5.7E-10 1.E-09 9.E-10 2.E-09 3.0E-04 3.0E-04 6.8E-09 4.4E-09 2.E-05 1.E-05 4.E-05
RM 12 East Lead 7.8E+01 mg/kg NL NL 0.0E+00 2.0E-08 NL NL -- NL NL 0.0E+00 1.5E-07 NL NL --
RM 12 East Mercury 4.5E-02 mg/kg -- -- 0.0E+00 1.1E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.7E-11 0.E+00 3.E-07 3.E-07
RM 12 East Thallium 7.6E-02 mg/kg -- -- 0.0E+00 1.9E-11 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-10 0.E+00 2.E-06 2.E-06
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 12 East Butyltins
RM 12 East Tributyltin ion 4.0E+00 ug/kg -- -- 5.1E-12 9.9E-13 -- -- -- 3.0E-04 3.0E-04 3.9E-11 7.7E-12 1.E-07 3.E-08 2.E-07
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 3.0E-11 4.5E-12 2.E-11 3.E-12 3.E-11 -- -- 2.3E-10 3.5E-11 -- -- --
RM 12 East Benzo(a)pyrene 1.9E+01 ug/kg 7.3E+00 7.3E+00 3.1E-11 4.7E-12 2.E-10 3.E-11 3.E-10 -- -- 2.4E-10 3.6E-11 -- -- --
RM 12 East Benzo(b)fluoranthene 2.7E+01 ug/kg 7.3E-01 7.3E-01 4.4E-11 6.7E-12 3.E-11 5.E-12 4.E-11 -- -- 3.4E-10 5.2E-11 -- -- --
RM 12 East Benzo(k)fluoranthene 7.8E+00 ug/kg 7.3E-02 7.3E-02 1.3E-11 1.9E-12 9.E-13 1.E-13 1.E-12 -- -- 1.0E-10 1.5E-11 -- -- --
RM 12 East Dibenzo(a,h)anthracene 4.0E+00 ug/kg 7.3E+00 7.3E+00 6.6E-12 9.9E-13 5.E-11 7.E-12 6.E-11 -- -- 5.1E-11 7.7E-12 -- -- --
RM 12 East Indeno(1,2,3-cd)pyrene 1.6E+01 ug/kg 7.3E-01 7.3E-01 2.7E-11 4.0E-12 2.E-11 3.E-12 2.E-11 -- -- 2.1E-10 3.1E-11 -- -- --
RM 12 East Naphthalene 2.6E+01 ug/kg -- -- 4.3E-11 6.5E-12 -- -- -- 2.0E-02 2.0E-02 3.3E-10 5.0E-11 2.E-08 3.E-09 2.E-08
RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-10 5.E-11 4.E-10 -- -- -- -- -- -- --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 9.2E+03 ug/kg 1.4E-02 1.4E-02 1.2E-08 2.3E-09 2.E-10 3.E-11 2.E-10 2.0E-02 2.0E-02 9.1E-08 1.8E-08 5.E-06 9.E-07 5.E-06
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.6E+02 ug/kg 2.0E+00 2.0E+00 2.8E-10 4.0E-11 6.E-10 8.E-11 6.E-10 2.0E-05 2.0E-05 2.2E-09 3.1E-10 1.E-04 2.E-05 1.E-04
RM 12 East Total PCB Congeners 7.6E+05 pg/g NA NA 1.4E-09 1.9E-10 NA NA -- NA NA 1.1E-08 1.5E-09 NA NA --
RM 12 East Total PCBs, Adjusted 7.5E+05 pg/g 2.0E+00 2.0E+00 1.3E-09 1.9E-10 3.E-09 4.E-10 3.E-09 2.0E-05 2.0E-05 1.0E-08 1.5E-09 5.E-04 7.E-05 6.E-04
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 6.7E-16 4.4E-16 9.E-11 6.E-11 1.E-10 1.0E-09 1.0E-09 5.2E-15 3.4E-15 5.E-06 3.E-06 9.E-06
RM 12 East Total PCB TEQ 3.9E+00 pg/g 1.3E+05 1.3E+05 6.9E-15 9.8E-16 9.E-10 1.E-10 1.E-09 1.0E-09 1.0E-09 5.4E-14 7.6E-15 5.E-05 8.E-06 6.E-05
RM 12 East Total TEQ -- pg/g -- -- -- -- 1.E-09 2.E-10 1.E-09 -- -- -- -- 6.E-05 1.E-05 7.E-05
RM 12 East Pesticides
RM 12 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 12 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 East Total DDT 9.4E+00 ug/kg 3.4E-01 3.4E-01 3.6E-12 2.4E-12 1.E-12 8.E-13 2.E-12 5.0E-04 5.0E-04 2.8E-11 1.8E-11 6.E-08 4.E-08 9.E-08
RM 12 East Conventionals
RM 12 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-09
Study Area Wided Metals
Study Area Wided Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 1.8E-09 1.2E-09 3.E-09 2.E-09 4.E-09 3.0E-04 3.0E-04 1.4E-08 9.2E-09 5.E-05 3.E-05 8.E-05
Study Area Wided Lead 5.2E+01 mg/kg NL NL 0.0E+00 1.3E-08 NL NL -- NL NL 0.0E+00 1.0E-07 NL NL --
Study Area Wided Mercury 1.7E-01 mg/kg -- -- 0.0E+00 4.2E-11 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.3E-10 0.E+00 1.E-06 1.E-06
Study Area Wided Thallium 7.1E+00 mg/kg -- -- 0.0E+00 1.8E-09 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.4E-08 0.E+00 2.E-04 2.E-04
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 6.1E+02 ug/kg -- -- 7.8E-10 1.5E-10 -- -- -- 3.0E-04 3.0E-04 6.0E-09 1.2E-09 2.E-05 4.E-06 2.E-05
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene 1.4E+03 ug/kg 7.3E-01 7.3E-01 2.4E-09 3.6E-10 2.E-09 3.E-10 2.E-09 -- -- 1.8E-08 2.8E-09 -- -- --
Study Area Wided Benzo(a)pyrene 1.8E+03 ug/kg 7.3E+00 7.3E+00 2.9E-09 4.4E-10 2.E-08 3.E-09 2.E-08 -- -- 2.3E-08 3.4E-09 -- -- --
Study Area Wided Benzo(b)fluoranthene 1.4E+03 ug/kg 7.3E-01 7.3E-01 2.4E-09 3.6E-10 2.E-09 3.E-10 2.E-09 -- -- 1.8E-08 2.8E-09 -- -- --
Study Area Wided Benzo(k)fluoranthene 9.3E+02 ug/kg 7.3E-02 7.3E-02 1.6E-09 2.3E-10 1.E-10 2.E-11 1.E-10 -- -- 1.2E-08 1.8E-09 -- -- --
Study Area Wided Dibenzo(a,h)anthracene 1.9E+02 ug/kg 7.3E+00 7.3E+00 3.2E-10 4.8E-11 2.E-09 4.E-10 3.E-09 -- -- 2.5E-09 3.7E-10 -- -- --
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TABLE 5-47.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

Study Area Wided Indeno(1,2,3-cd)pyrene 1.2E+03 ug/kg 7.3E-01 7.3E-01 2.0E-09 3.1E-10 1.E-09 2.E-10 2.E-09 -- -- 1.6E-08 2.4E-09 -- -- --
Study Area Wided Naphthalene 5.0E+02 ug/kg -- -- 8.4E-10 1.3E-10 -- -- -- 2.0E-02 2.0E-02 6.5E-09 9.9E-10 3.E-07 5.E-08 4.E-07
Study Area Wided Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 4.E-09 3.E-08 -- -- -- -- -- -- --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 9.6E+02 ug/kg 1.4E-02 1.4E-02 1.2E-09 2.4E-10 2.E-11 3.E-12 2.E-11 2.0E-02 2.0E-02 9.6E-09 1.9E-09 5.E-07 9.E-08 6.E-07
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 1.9E+02 ug/kg 2.0E+00 2.0E+00 3.4E-10 4.7E-11 7.E-10 9.E-11 8.E-10 2.0E-05 2.0E-05 2.6E-09 3.7E-10 1.E-04 2.E-05 1.E-04
Study Area Wided Total PCB Congeners 5.6E+05 pg/g NA NA 1.0E-09 1.4E-10 NA NA -- NA NA 7.8E-09 1.1E-09 NA NA --
Study Area Wided Total PCBs, Adjusted 5.4E+05 pg/g 2.0E+00 2.0E+00 9.6E-10 1.4E-10 2.E-09 3.E-10 2.E-09 2.0E-05 2.0E-05 7.5E-09 1.1E-09 4.E-04 5.E-05 4.E-04
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 1.0E+02 pg/g 1.3E+05 1.3E+05 3.9E-14 2.5E-14 5.E-09 3.E-09 8.E-09 1.0E-09 1.0E-09 3.0E-13 2.0E-13 3.E-04 2.E-04 5.E-04
Study Area Wided Total PCB TEQ 6.6E+00 pg/g 1.3E+05 1.3E+05 1.2E-14 1.7E-15 2.E-09 2.E-10 2.E-09 1.0E-09 1.0E-09 9.1E-14 1.3E-14 9.E-05 1.E-05 1.E-04
Study Area Wided Total TEQ -- pg/g -- -- -- -- 7.E-09 4.E-09 1.E-08 -- -- -- -- 4.E-04 2.E-04 6.E-04
Study Area Wided Pesticides
Study Area Wided Aldrin 2.4E+00 ug/kg 1.7E+01 1.7E+01 3.1E-12 6.2E-13 5.E-11 1.E-11 6.E-11 3.0E-05 3.0E-05 2.4E-11 4.8E-12 8.E-07 2.E-07 1.E-06
Study Area Wided Dieldrin 2.1E+00 ug/kg 1.6E+01 1.6E+01 2.7E-12 5.4E-13 4.E-11 9.E-12 5.E-11 5.0E-05 5.0E-05 2.1E-11 4.2E-12 4.E-07 8.E-08 5.E-07
Study Area Wided Total DDT 1.4E+02 ug/kg 3.4E-01 3.4E-01 5.3E-11 3.5E-11 2.E-11 1.E-11 3.E-11 5.0E-04 5.0E-04 4.1E-10 2.7E-10 8.E-07 5.E-07 1.E-06
Study Area Wided Conventionals
Study Area Wided Perchlorate 4.9E+04 ug/kg -- -- 0.0E+00 1.2E-08 -- -- -- 7.0E-04 7.0E-04 0.0E+00 9.6E-08 0.E+00 1.E-04 1.E-04
Exposure Point Total 5.E-08

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

c Cumulative risk sums calculated using PCB Aroclor data.
d Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable. PAH = Polynuclear Aromatic Hydrocarbons.
CDI = Chronic Daily Intake. PCB = Polychlorinated Biphenyls.
EPC = Exposure Point Concentration. pg/g = Picograms per gram.
HQ = Hazard Quotient. RfD = Reference dose.
LADI = Lifetime Average Daily Intake. RM = River mile.
mg/kg = Milligrams per kilogram. RME = 95% UCL/Maximum Exposure.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. TEQ = Toxic equivalents.
ND = Not Detected in given exposure area. ug/kg = Micrograms per kilogram.
NL = Not listed.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental 
Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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RM 1 West Metals
RM 1 West Arsenic 7.E-04 7.E-04
RM 1 West Lead --
RM 1 West Mercury 2.E-06 2.E-06 2.E-06
RM 1 West Thallium 2.E-05 2.E-05 2.E-05
RM 1 West Butyltins
RM 1 West Tributyltin ion 3.E-07 3.E-07
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene --
RM 1 West Benzo(a)pyrene --
RM 1 West Benzo(b)fluoranthene --
RM 1 West Benzo(k)fluoranthene --
RM 1 West Dibenzo(a,h)anthracene --
RM 1 West Indeno(1,2,3-cd)pyrene --
RM 1 West Naphthalene 2.E-07 2.E-07
RM 1 West Total Carcinogenic PAHs --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.E-04 1.E-04
RM 1 West Total PCB Congeners --
RM 1 West Total PCBs, Adjusted 5.E-05 5.E-05
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 1 West Total PCB TEQ 4.E-04 4.E-04
RM 1 West Total TEQ 5.E-04 5.E-04
RM 1 West Pesticides
RM 1 West Aldrin 1.E-06 1.E-06
RM 1 West Dieldrin ND ND
RM 1 West Total DDT 4.E-07 4.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA NA
Exposure Point Totalb 2.E-05 7.E-04 2.E-06 2.E-07 2.E-05 1.E-04 5.E-04

Endpoint-specific Hazard Indices
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1 East Metals
RM 1 East Arsenic 8.E-04 8.E-04
RM 1 East Lead --
RM 1 East Mercury 2.E-04 2.E-04 2.E-04
RM 1 East Thallium ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 5.E-07 5.E-07
RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene --
RM 1 East Benzo(a)pyrene --
RM 1 East Benzo(b)fluoranthene --
RM 1 East Benzo(k)fluoranthene --
RM 1 East Dibenzo(a,h)anthracene --
RM 1 East Indeno(1,2,3-cd)pyrene --
RM 1 East Naphthalene 2.E-07 2.E-07
RM 1 East Total Carcinogenic PAHs --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 4.E-03 4.E-03
RM 1 East Total PCB Congeners --
RM 1 East Total PCBs, Adjusted 3.E-05 3.E-05
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 1 East Total PCB TEQ 4.E-05 4.E-05
RM 1 East Total TEQ 7.E-05 7.E-05
RM 1 East Pesticides
RM 1 East Aldrin ND ND
RM 1 East Dieldrin ND ND
RM 1 East Total DDT 3.E-07 3.E-07
RM 1 East Conventionals
RM 1 East Perchlorate NA NA
Exposure Point Total 8.E-04 2.E-04 2.E-07 7.E-07 4.E-03 7.E-05
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 West Metals
RM 1.5 West Arsenic 6.E-04 6.E-04
RM 1.5 West Lead --
RM 1.5 West Mercury 2.E-06 2.E-06 2.E-06
RM 1.5 West Thallium NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene --
RM 1.5 West Benzo(a)pyrene --
RM 1.5 West Benzo(b)fluoranthene --
RM 1.5 West Benzo(k)fluoranthene --
RM 1.5 West Dibenzo(a,h)anthracene --
RM 1.5 West Indeno(1,2,3-cd)pyrene --
RM 1.5 West Naphthalene 7.E-08 7.E-08
RM 1.5 West Total Carcinogenic PAHs --
RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 2.E-04 2.E-04
RM 1.5 West Total PCB Congeners NA
RM 1.5 West Total PCBs, Adjusted NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 1.5 West Total PCB TEQ NA NA
RM 1.5 West Total TEQ 4.E-06 4.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ND
RM 1.5 West Dieldrin ND ND
RM 1.5 West Total DDT 9.E-08 9.E-08
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA NA
Exposure Point Total 6.E-04 2.E-06 7.E-08 9.E-08 2.E-04 4.E-06
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 East Metals
RM 1.5 East Arsenic 8.E-04 8.E-04
RM 1.5 East Lead --
RM 1.5 East Mercury 4.E-06 4.E-06 4.E-06
RM 1.5 East Thallium 1.E-05 1.E-05 1.E-05
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 1.E-07 1.E-07
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene --
RM 1.5 East Benzo(a)pyrene --
RM 1.5 East Benzo(b)fluoranthene --
RM 1.5 East Benzo(k)fluoranthene --
RM 1.5 East Dibenzo(a,h)anthracene --
RM 1.5 East Indeno(1,2,3-cd)pyrene --
RM 1.5 East Naphthalene 3.E-06 3.E-06
RM 1.5 East Total Carcinogenic PAHs --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 3.E-04 3.E-04
RM 1.5 East Total PCB Congeners --
RM 1.5 East Total PCBs, Adjusted 3.E-05 3.E-05
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 1.5 East Total PCB TEQ 2.E-05 2.E-05
RM 1.5 East Total TEQ 9.E-05 9.E-05
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ND
RM 1.5 East Dieldrin 2.E-07 2.E-07
RM 1.5 East Total DDT 2.E-06 2.E-06
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA NA
Exposure Point Total 1.E-05 8.E-04 4.E-06 3.E-06 2.E-05 3.E-04 9.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 4 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 2 West Metals
RM 2 West Arsenic 5.E-04 5.E-04
RM 2 West Lead --
RM 2 West Mercury 3.E-06 3.E-06 3.E-06
RM 2 West Thallium 2.E-05 2.E-05 2.E-05
RM 2 West Butyltins
RM 2 West Tributyltin ion 8.E-07 8.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene --
RM 2 West Benzo(a)pyrene --
RM 2 West Benzo(b)fluoranthene --
RM 2 West Benzo(k)fluoranthene --
RM 2 West Dibenzo(a,h)anthracene --
RM 2 West Indeno(1,2,3-cd)pyrene --
RM 2 West Naphthalene 7.E-08 7.E-08
RM 2 West Total Carcinogenic PAHs --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.E-04 1.E-04
RM 2 West Total PCB Congeners --
RM 2 West Total PCBs, Adjusted 9.E-05 9.E-05
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 9.E-05 9.E-05
RM 2 West Total PCB TEQ 6.E-05 6.E-05
RM 2 West Total TEQ 1.E-04 1.E-04
RM 2 West Pesticides
RM 2 West Aldrin 1.E-06 1.E-06
RM 2 West Dieldrin 6.E-07 6.E-07
RM 2 West Total DDT 3.E-07 3.E-07
RM 2 West Conventionals
RM 2 West Perchlorate NA NA
Exposure Point Total 2.E-05 5.E-04 3.E-06 7.E-08 2.E-05 1.E-04 1.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 East Metals
RM 2 East Arsenic 6.E-04 6.E-04
RM 2 East Lead --
RM 2 East Mercury 3.E-06 3.E-06 3.E-06
RM 2 East Thallium NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 1.E-06 1.E-06
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene --
RM 2 East Benzo(a)pyrene --
RM 2 East Benzo(b)fluoranthene --
RM 2 East Benzo(k)fluoranthene --
RM 2 East Dibenzo(a,h)anthracene --
RM 2 East Indeno(1,2,3-cd)pyrene --
RM 2 East Naphthalene 2.E-07 2.E-07
RM 2 East Total Carcinogenic PAHs --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 7.E-03 7.E-03
RM 2 East Total PCB Congeners --
RM 2 East Total PCBs, Adjusted 3.E-02 3.E-02
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 2 East Total PCB TEQ 7.E-03 7.E-03
RM 2 East Total TEQ 7.E-03 7.E-03
RM 2 East Pesticides
RM 2 East Aldrin 3.E-06 3.E-06
RM 2 East Dieldrin 3.E-06 3.E-06
RM 2 East Total DDT 4.E-07 4.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA NA
Exposure Point Total 6.E-04 3.E-06 2.E-07 7.E-06 7.E-03 7.E-03
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 West Metals
RM 2.5 West Arsenic 7.E-04 7.E-04
RM 2.5 West Lead --
RM 2.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 2.5 West Thallium NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 9.E-07 9.E-07
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene --
RM 2.5 West Benzo(a)pyrene --
RM 2.5 West Benzo(b)fluoranthene --
RM 2.5 West Benzo(k)fluoranthene --
RM 2.5 West Dibenzo(a,h)anthracene --
RM 2.5 West Indeno(1,2,3-cd)pyrene --
RM 2.5 West Naphthalene 6.E-07 6.E-07
RM 2.5 West Total Carcinogenic PAHs --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 2.E-04 2.E-04
RM 2.5 West Total PCB Congeners --
RM 2.5 West Total PCBs, Adjusted 5.E-05 5.E-05
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 2.5 West Total PCB TEQ 3.E-05 3.E-05
RM 2.5 West Total TEQ 5.E-05 5.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 1.E-06 1.E-06
RM 2.5 West Dieldrin 5.E-07 5.E-07
RM 2.5 West Total DDT 3.E-07 3.E-07
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA NA
Exposure Point Total 7.E-04 3.E-06 6.E-07 2.E-06 2.E-04 5.E-05
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 East Metals
RM 2.5 East Arsenic 7.E-04 7.E-04
RM 2.5 East Lead --
RM 2.5 East Mercury 3.E-06 3.E-06 3.E-06
RM 2.5 East Thallium NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene --
RM 2.5 East Benzo(a)pyrene --
RM 2.5 East Benzo(b)fluoranthene --
RM 2.5 East Benzo(k)fluoranthene --
RM 2.5 East Dibenzo(a,h)anthracene --
RM 2.5 East Indeno(1,2,3-cd)pyrene --
RM 2.5 East Naphthalene 2.E-06 2.E-06
RM 2.5 East Total Carcinogenic PAHs --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 6.E-04 6.E-04
RM 2.5 East Total PCB Congeners --
RM 2.5 East Total PCBs, Adjusted 1.E-03 1.E-03
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 2.5 East Total PCB TEQ 5.E-04 5.E-04
RM 2.5 East Total TEQ 6.E-04 6.E-04
RM 2.5 East Pesticides
RM 2.5 East Aldrin 3.E-06 3.E-06
RM 2.5 East Dieldrin 8.E-07 8.E-07
RM 2.5 East Total DDT 7.E-07 7.E-07
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA NA
Exposure Point Total 7.E-04 3.E-06 2.E-06 5.E-06 6.E-04 6.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 8 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 MC Metals
RM 2.5 MC Arsenic 7.E-04 7.E-04
RM 2.5 MC Lead --
RM 2.5 MC Mercury 4.E-06 4.E-06 4.E-06
RM 2.5 MC Thallium NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene --
RM 2.5 MC Benzo(a)pyrene --
RM 2.5 MC Benzo(b)fluoranthene --
RM 2.5 MC Benzo(k)fluoranthene --
RM 2.5 MC Dibenzo(a,h)anthracene --
RM 2.5 MC Indeno(1,2,3-cd)pyrene --
RM 2.5 MC Naphthalene 7.E-07 7.E-07
RM 2.5 MC Total Carcinogenic PAHs --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 3.E-04 3.E-04
RM 2.5 MC Total PCB Congeners NA
RM 2.5 MC Total PCBs, Adjusted NA NA
RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA NA
RM 2.5 MC Total PCB TEQ NA NA
RM 2.5 MC Total TEQ NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 3.E-06 3.E-06
RM 2.5 MC Dieldrin 2.E-06 2.E-06
RM 2.5 MC Total DDT 9.E-07 9.E-07
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA NA
Exposure Point Total 7.E-04 4.E-06 7.E-07 6.E-06 3.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 West Metals
RM 3 West Arsenic 6.E-04 6.E-04
RM 3 West Lead --
RM 3 West Mercury 3.E-06 3.E-06 3.E-06
RM 3 West Thallium 3.E-03 3.E-03 3.E-03
RM 3 West Butyltins
RM 3 West Tributyltin ion 7.E-06 7.E-06
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene --
RM 3 West Benzo(a)pyrene --
RM 3 West Benzo(b)fluoranthene --
RM 3 West Benzo(k)fluoranthene --
RM 3 West Dibenzo(a,h)anthracene --
RM 3 West Indeno(1,2,3-cd)pyrene --
RM 3 West Naphthalene 2.E-06 2.E-06
RM 3 West Total Carcinogenic PAHs --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.E-04 1.E-04
RM 3 West Total PCB Congeners --
RM 3 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 7.E-05 7.E-05
RM 3 West Total PCB TEQ 7.E-05 7.E-05
RM 3 West Total TEQ 1.E-04 1.E-04
RM 3 West Pesticides
RM 3 West Aldrin 2.E-06 2.E-06
RM 3 West Dieldrin 3.E-06 3.E-06
RM 3 West Total DDT 9.E-06 9.E-06
RM 3 West Conventionals
RM 3 West Perchlorate NA NA
Exposure Point Total 3.E-03 6.E-04 3.E-06 2.E-06 3.E-03 2.E-04 1.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 East Metals
RM 3 East Arsenic 8.E-04 8.E-04
RM 3 East Lead --
RM 3 East Mercury 2.E-06 2.E-06 2.E-06
RM 3 East Thallium 9.E-04 9.E-04 9.E-04
RM 3 East Butyltins
RM 3 East Tributyltin ion 6.E-06 6.E-06
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene --
RM 3 East Benzo(a)pyrene --
RM 3 East Benzo(b)fluoranthene --
RM 3 East Benzo(k)fluoranthene --
RM 3 East Dibenzo(a,h)anthracene --
RM 3 East Indeno(1,2,3-cd)pyrene --
RM 3 East Naphthalene 1.E-07 1.E-07
RM 3 East Total Carcinogenic PAHs --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 2.E-04 2.E-04
RM 3 East Total PCB Congeners --
RM 3 East Total PCBs, Adjusted 7.E-05 7.E-05
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 3 East Total PCB TEQ 2.E-05 2.E-05
RM 3 East Total TEQ 2.E-04 2.E-04
RM 3 East Pesticides
RM 3 East Aldrin 2.E-06 2.E-06
RM 3 East Dieldrin 5.E-07 5.E-07
RM 3 East Total DDT 3.E-07 3.E-07
RM 3 East Conventionals
RM 3 East Perchlorate NA NA
Exposure Point Total 9.E-04 8.E-04 2.E-06 1.E-07 9.E-04 2.E-04 2.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 West Metals
RM 3.5 West Arsenic 1.E-03 1.E-03
RM 3.5 West Lead --
RM 3.5 West Mercury 4.E-06 4.E-06 4.E-06
RM 3.5 West Thallium 3.E-03 3.E-03 3.E-03
RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 3.E-05 3.E-05
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene --
RM 3.5 West Benzo(a)pyrene --
RM 3.5 West Benzo(b)fluoranthene --
RM 3.5 West Benzo(k)fluoranthene --
RM 3.5 West Dibenzo(a,h)anthracene --
RM 3.5 West Indeno(1,2,3-cd)pyrene --
RM 3.5 West Naphthalene 3.E-06 3.E-06
RM 3.5 West Total Carcinogenic PAHs --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.E-04 2.E-04
RM 3.5 West Total PCB Congeners --
RM 3.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 7.E-05 7.E-05
RM 3.5 West Total PCB TEQ 1.E-04 1.E-04
RM 3.5 West Total TEQ 2.E-04 2.E-04
RM 3.5 West Pesticides
RM 3.5 West Aldrin 2.E-06 2.E-06
RM 3.5 West Dieldrin 4.E-07 4.E-07
RM 3.5 West Total DDT 1.E-06 1.E-06
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA NA
Exposure Point Total 3.E-03 1.E-03 4.E-06 3.E-06 3.E-03 2.E-04 2.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 East Metals
RM 3.5 East Arsenic 7.E-04 7.E-04
RM 3.5 East Lead --
RM 3.5 East Mercury 4.E-06 4.E-06 4.E-06
RM 3.5 East Thallium 1.E-03 1.E-03 1.E-03
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 4.E-03 4.E-03
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene --
RM 3.5 East Benzo(a)pyrene --
RM 3.5 East Benzo(b)fluoranthene --
RM 3.5 East Benzo(k)fluoranthene --
RM 3.5 East Dibenzo(a,h)anthracene --
RM 3.5 East Indeno(1,2,3-cd)pyrene --
RM 3.5 East Naphthalene 1.E-07 1.E-07
RM 3.5 East Total Carcinogenic PAHs --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 7.E-03 7.E-03
RM 3.5 East Total PCB Congeners --
RM 3.5 East Total PCBs, Adjusted 2.E-02 2.E-02
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 5.E-04 5.E-04
RM 3.5 East Total PCB TEQ 1.E-02 1.E-02
RM 3.5 East Total TEQ 1.E-02 1.E-02
RM 3.5 East Pesticides
RM 3.5 East Aldrin 2.E-06 2.E-06
RM 3.5 East Dieldrin 3.E-07 3.E-07
RM 3.5 East Total DDT 1.E-06 1.E-06
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 7.E-04 4.E-06 1.E-07 1.E-03 1.E-02 1.E-02
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 West Metals
RM 4 West Arsenic 6.E-04 6.E-04
RM 4 West Lead --
RM 4 West Mercury 5.E-06 5.E-06 5.E-06
RM 4 West Thallium 2.E-03 2.E-03 2.E-03
RM 4 West Butyltins
RM 4 West Tributyltin ion 3.E-06 3.E-06
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene --
RM 4 West Benzo(a)pyrene --
RM 4 West Benzo(b)fluoranthene --
RM 4 West Benzo(k)fluoranthene --
RM 4 West Dibenzo(a,h)anthracene --
RM 4 West Indeno(1,2,3-cd)pyrene --
RM 4 West Naphthalene 1.E-06 1.E-06
RM 4 West Total Carcinogenic PAHs --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.E-04 2.E-04
RM 4 West Total PCB Congeners --
RM 4 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 4 West Total PCB TEQ 1.E-04 1.E-04
RM 4 West Total TEQ 2.E-04 2.E-04
RM 4 West Pesticides
RM 4 West Aldrin 2.E-06 2.E-06
RM 4 West Dieldrin 7.E-07 7.E-07
RM 4 West Total DDT 5.E-06 5.E-06
RM 4 West Conventionals
RM 4 West Perchlorate NA NA
Exposure Point Total 2.E-03 6.E-04 5.E-06 1.E-06 2.E-03 2.E-04 2.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 East Metals
RM 4 East Arsenic 8.E-04 8.E-04
RM 4 East Lead --
RM 4 East Mercury 3.E-06 3.E-06 3.E-06
RM 4 East Thallium 1.E-03 1.E-03 1.E-03
RM 4 East Butyltins
RM 4 East Tributyltin ion 1.E-05 1.E-05
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene --
RM 4 East Benzo(a)pyrene --
RM 4 East Benzo(b)fluoranthene --
RM 4 East Benzo(k)fluoranthene --
RM 4 East Dibenzo(a,h)anthracene --
RM 4 East Indeno(1,2,3-cd)pyrene --
RM 4 East Naphthalene 5.E-07 5.E-07
RM 4 East Total Carcinogenic PAHs --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 3.E-03 3.E-03
RM 4 East Total PCB Congeners --
RM 4 East Total PCBs, Adjusted 4.E-03 4.E-03
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 4 East Total PCB TEQ 5.E-04 5.E-04
RM 4 East Total TEQ 8.E-04 8.E-04
RM 4 East Pesticides
RM 4 East Aldrin 3.E-06 3.E-06
RM 4 East Dieldrin 4.E-07 4.E-07
RM 4 East Total DDT 1.E-06 1.E-06
RM 4 East Conventionals
RM 4 East Perchlorate NA NA
Exposure Point Total 1.E-03 8.E-04 3.E-06 5.E-07 1.E-03 3.E-03 8.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 West Metals
RM 4.5 West Arsenic 7.E-04 7.E-04
RM 4.5 West Lead --
RM 4.5 West Mercury 6.E-06 6.E-06 6.E-06
RM 4.5 West Thallium 3.E-03 3.E-03 3.E-03
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 5.E-06 5.E-06
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene --
RM 4.5 West Benzo(a)pyrene --
RM 4.5 West Benzo(b)fluoranthene --
RM 4.5 West Benzo(k)fluoranthene --
RM 4.5 West Dibenzo(a,h)anthracene --
RM 4.5 West Indeno(1,2,3-cd)pyrene --
RM 4.5 West Naphthalene 3.E-06 3.E-06
RM 4.5 West Total Carcinogenic PAHs --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 3.E-04 3.E-04
RM 4.5 West Total PCB Congeners --
RM 4.5 West Total PCBs, Adjusted 1.E-03 1.E-03
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 4.5 West Total PCB TEQ 4.E-04 4.E-04
RM 4.5 West Total TEQ 7.E-04 7.E-04
RM 4.5 West Pesticides
RM 4.5 West Aldrin 5.E-06 5.E-06
RM 4.5 West Dieldrin 4.E-07 4.E-07
RM 4.5 West Total DDT 1.E-06 1.E-06
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA NA
Exposure Point Total 3.E-03 7.E-04 6.E-06 3.E-06 3.E-03 3.E-04 7.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 East Metals
RM 4.5 East Arsenic 7.E-04 7.E-04
RM 4.5 East Lead --
RM 4.5 East Mercury 2.E-06 2.E-06 2.E-06
RM 4.5 East Thallium 3.E-03 3.E-03 3.E-03
RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 3.E-05 3.E-05
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene --
RM 4.5 East Benzo(a)pyrene --
RM 4.5 East Benzo(b)fluoranthene --
RM 4.5 East Benzo(k)fluoranthene --
RM 4.5 East Dibenzo(a,h)anthracene --
RM 4.5 East Indeno(1,2,3-cd)pyrene --
RM 4.5 East Naphthalene 3.E-06 3.E-06
RM 4.5 East Total Carcinogenic PAHs --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 4.E-04 4.E-04
RM 4.5 East Total PCB Congeners --
RM 4.5 East Total PCBs, Adjusted 9.E-05 9.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 4.5 East Total PCB TEQ 5.E-05 5.E-05
RM 4.5 East Total TEQ 7.E-05 7.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 6.E-07 6.E-07
RM 4.5 East Dieldrin 2.E-07 2.E-07
RM 4.5 East Total DDT 7.E-07 7.E-07
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA NA
Exposure Point Total 3.E-03 7.E-04 2.E-06 3.E-06 3.E-03 4.E-04 7.E-05
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 West Metals
RM 5 West Arsenic 5.E-04 5.E-04
RM 5 West Lead --
RM 5 West Mercury 2.E-06 2.E-06 2.E-06
RM 5 West Thallium 4.E-03 4.E-03 4.E-03
RM 5 West Butyltins
RM 5 West Tributyltin ion 8.E-06 8.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene --
RM 5 West Benzo(a)pyrene --
RM 5 West Benzo(b)fluoranthene --
RM 5 West Benzo(k)fluoranthene --
RM 5 West Dibenzo(a,h)anthracene --
RM 5 West Indeno(1,2,3-cd)pyrene --
RM 5 West Naphthalene 3.E-06 3.E-06
RM 5 West Total Carcinogenic PAHs --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 2.E-04 2.E-04
RM 5 West Total PCB Congeners --
RM 5 West Total PCBs, Adjusted 7.E-04 7.E-04
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 5 West Total PCB TEQ 3.E-04 3.E-04
RM 5 West Total TEQ 6.E-04 6.E-04
RM 5 West Pesticides
RM 5 West Aldrin 7.E-06 7.E-06
RM 5 West Dieldrin 2.E-06 2.E-06
RM 5 West Total DDT 4.E-06 4.E-06
RM 5 West Conventionals
RM 5 West Perchlorate NA NA
Exposure Point Total 4.E-03 5.E-04 2.E-06 3.E-06 4.E-03 2.E-04 6.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 East Metals
RM 5 East Arsenic 5.E-04 5.E-04
RM 5 East Lead --
RM 5 East Mercury 3.E-06 3.E-06 3.E-06
RM 5 East Thallium 3.E-03 3.E-03 3.E-03
RM 5 East Butyltins
RM 5 East Tributyltin ion 5.E-05 5.E-05
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene --
RM 5 East Benzo(a)pyrene --
RM 5 East Benzo(b)fluoranthene --
RM 5 East Benzo(k)fluoranthene --
RM 5 East Dibenzo(a,h)anthracene --
RM 5 East Indeno(1,2,3-cd)pyrene --
RM 5 East Naphthalene 1.E-06 1.E-06
RM 5 East Total Carcinogenic PAHs --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 8.E-07 8.E-07
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.E-04 2.E-04
RM 5 East Total PCB Congeners NA
RM 5 East Total PCBs, Adjusted NA NA
RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA NA
RM 5 East Total PCB TEQ NA NA
RM 5 East Total TEQ NA NA
RM 5 East Pesticides
RM 5 East Aldrin 3.E-06 3.E-06
RM 5 East Dieldrin 2.E-06 2.E-06
RM 5 East Total DDT 2.E-07 2.E-07
RM 5 East Conventionals
RM 5 East Perchlorate NA NA
Exposure Point Total 3.E-03 5.E-04 3.E-06 1.E-06 3.E-03 3.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 West Metals
RM 5.5 West Arsenic 8.E-04 8.E-04
RM 5.5 West Lead --
RM 5.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 5.5 West Thallium 1.E-05 1.E-05 1.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 2.E-05 2.E-05
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene --
RM 5.5 West Benzo(a)pyrene --
RM 5.5 West Benzo(b)fluoranthene --
RM 5.5 West Benzo(k)fluoranthene --
RM 5.5 West Dibenzo(a,h)anthracene --
RM 5.5 West Indeno(1,2,3-cd)pyrene --
RM 5.5 West Naphthalene 2.E-06 2.E-06
RM 5.5 West Total Carcinogenic PAHs --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 4.E-04 4.E-04
RM 5.5 West Total PCB Congeners --
RM 5.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 5.5 West Total PCB TEQ 2.E-04 2.E-04
RM 5.5 West Total TEQ 3.E-04 3.E-04
RM 5.5 West Pesticides
RM 5.5 West Aldrin 3.E-06 3.E-06
RM 5.5 West Dieldrin 9.E-07 9.E-07
RM 5.5 West Total DDT 5.E-06 5.E-06
RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA NA
Exposure Point Total 1.E-05 8.E-04 3.E-06 2.E-06 2.E-05 4.E-04 3.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 East Metals
RM 5.5 East Arsenic 1.E-03 1.E-03
RM 5.5 East Lead --
RM 5.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 5.5 East Thallium 3.E-03 3.E-03 3.E-03
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 1.E-04 1.E-04
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene --
RM 5.5 East Benzo(a)pyrene --
RM 5.5 East Benzo(b)fluoranthene --
RM 5.5 East Benzo(k)fluoranthene --
RM 5.5 East Dibenzo(a,h)anthracene --
RM 5.5 East Indeno(1,2,3-cd)pyrene --
RM 5.5 East Naphthalene 3.E-06 3.E-06
RM 5.5 East Total Carcinogenic PAHs --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.E-03 1.E-03
RM 5.5 East Total PCB Congeners --
RM 5.5 East Total PCBs, Adjusted 2.E-03 2.E-03
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 5.5 East Total PCB TEQ 9.E-04 9.E-04
RM 5.5 East Total TEQ 1.E-03 1.E-03
RM 5.5 East Pesticides
RM 5.5 East Aldrin 2.E-06 2.E-06
RM 5.5 East Dieldrin 1.E-06 1.E-06
RM 5.5 East Total DDT 2.E-06 2.E-06
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA NA
Exposure Point Total 3.E-03 1.E-03 2.E-05 3.E-06 3.E-03 2.E-03 1.E-03
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 West Metals
RM 6 West Arsenic 6.E-04 6.E-04
RM 6 West Lead --
RM 6 West Mercury 5.E-06 5.E-06 5.E-06
RM 6 West Thallium 7.E-04 7.E-04 7.E-04
RM 6 West Butyltins
RM 6 West Tributyltin ion 8.E-06 8.E-06
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene --
RM 6 West Benzo(a)pyrene --
RM 6 West Benzo(b)fluoranthene --
RM 6 West Benzo(k)fluoranthene --
RM 6 West Dibenzo(a,h)anthracene --
RM 6 West Indeno(1,2,3-cd)pyrene --
RM 6 West Naphthalene 2.E-04 2.E-04
RM 6 West Total Carcinogenic PAHs --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 5.E-04 5.E-04
RM 6 West Total PCB Congeners --
RM 6 West Total PCBs, Adjusted 1.E-03 1.E-03
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 6.E-05 6.E-05
RM 6 West Total PCB TEQ 4.E-04 4.E-04
RM 6 West Total TEQ 5.E-04 5.E-04
RM 6 West Pesticides
RM 6 West Aldrin 9.E-06 9.E-06
RM 6 West Dieldrin 4.E-06 4.E-06
RM 6 West Total DDT 7.E-06 7.E-06
RM 6 West Conventionals
RM 6 West Perchlorate NA NA
Exposure Point Total 7.E-04 6.E-04 5.E-06 2.E-04 7.E-04 5.E-04 5.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 East Metals
RM 6 East Arsenic 6.E-04 6.E-04
RM 6 East Lead --
RM 6 East Mercury 1.E-05 1.E-05 1.E-05
RM 6 East Thallium ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 1.E-04 1.E-04
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene --
RM 6 East Benzo(a)pyrene --
RM 6 East Benzo(b)fluoranthene --
RM 6 East Benzo(k)fluoranthene --
RM 6 East Dibenzo(a,h)anthracene --
RM 6 East Indeno(1,2,3-cd)pyrene --
RM 6 East Naphthalene 6.E-06 6.E-06
RM 6 East Total Carcinogenic PAHs --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 8.E-07 8.E-07
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 1.E-03 1.E-03
RM 6 East Total PCB Congeners --
RM 6 East Total PCBs, Adjusted 8.E-04 8.E-04
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 6 East Total PCB TEQ 5.E-04 5.E-04
RM 6 East Total TEQ 7.E-04 7.E-04
RM 6 East Pesticides
RM 6 East Aldrin 2.E-06 2.E-06
RM 6 East Dieldrin 2.E-07 2.E-07
RM 6 East Total DDT 4.E-07 4.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA NA
Exposure Point Total 6.E-04 1.E-05 6.E-06 4.E-06 2.E-03 7.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 West Metals
RM 6.5 West Arsenic 2.E-03 2.E-03
RM 6.5 West Lead --
RM 6.5 West Mercury 7.E-06 7.E-06 7.E-06
RM 6.5 West Thallium 2.E-05 2.E-05 2.E-05
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 2.E-05 2.E-05
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene --
RM 6.5 West Benzo(a)pyrene --
RM 6.5 West Benzo(b)fluoranthene --
RM 6.5 West Benzo(k)fluoranthene --
RM 6.5 West Dibenzo(a,h)anthracene --
RM 6.5 West Indeno(1,2,3-cd)pyrene --
RM 6.5 West Naphthalene 1.E-06 1.E-06
RM 6.5 West Total Carcinogenic PAHs --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 7.E-04 7.E-04
RM 6.5 West Total PCB Congeners --
RM 6.5 West Total PCBs, Adjusted 3.E-03 3.E-03
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 3.E-03 3.E-03
RM 6.5 West Total PCB TEQ 5.E-04 5.E-04
RM 6.5 West Total TEQ 3.E-03 3.E-03
RM 6.5 West Pesticides
RM 6.5 West Aldrin 1.E-05 1.E-05
RM 6.5 West Dieldrin 1.E-06 1.E-06
RM 6.5 West Total DDT 1.E-05 1.E-05
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-03 7.E-06 1.E-06 4.E-05 8.E-04 3.E-03
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 East Metals
RM 6.5 East Arsenic 8.E-04 8.E-04
RM 6.5 East Lead --
RM 6.5 East Mercury 4.E-04 4.E-04 4.E-04
RM 6.5 East Thallium 1.E-03 1.E-03 1.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 4.E-05 4.E-05
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene --
RM 6.5 East Benzo(a)pyrene --
RM 6.5 East Benzo(b)fluoranthene --
RM 6.5 East Benzo(k)fluoranthene --
RM 6.5 East Dibenzo(a,h)anthracene --
RM 6.5 East Indeno(1,2,3-cd)pyrene --
RM 6.5 East Naphthalene 9.E-07 9.E-07
RM 6.5 East Total Carcinogenic PAHs --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 7.E-07 7.E-07
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 5.E-03 5.E-03
RM 6.5 East Total PCB Congeners --
RM 6.5 East Total PCBs, Adjusted 1.E-02 1.E-02
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 2.E-03 2.E-03
RM 6.5 East Total PCB TEQ 2.E-03 2.E-03
RM 6.5 East Total TEQ 4.E-03 4.E-03
RM 6.5 East Pesticides
RM 6.5 East Aldrin 1.E-06 1.E-06
RM 6.5 East Dieldrin 5.E-07 5.E-07
RM 6.5 East Total DDT 5.E-06 5.E-06
RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 8.E-04 4.E-04 9.E-07 1.E-03 6.E-03 4.E-03
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 7 West Metals
RM 7 West Arsenic 7.E-04 7.E-04
RM 7 West Lead --
RM 7 West Mercury 4.E-06 4.E-06 4.E-06
RM 7 West Thallium 1.E-03 1.E-03 1.E-03
RM 7 West Butyltins
RM 7 West Tributyltin ion 2.E-06 2.E-06
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene --
RM 7 West Benzo(a)pyrene --
RM 7 West Benzo(b)fluoranthene --
RM 7 West Benzo(k)fluoranthene --
RM 7 West Dibenzo(a,h)anthracene --
RM 7 West Indeno(1,2,3-cd)pyrene --
RM 7 West Naphthalene 8.E-08 8.E-08
RM 7 West Total Carcinogenic PAHs --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 7.E-04 7.E-04
RM 7 West Total PCB Congeners --
RM 7 West Total PCBs, Adjusted 6.E-03 6.E-03
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 4.E-01 4.E-01
RM 7 West Total PCB TEQ 4.E-03 4.E-03
RM 7 West Total TEQ 4.E-01 4.E-01
RM 7 West Pesticides
RM 7 West Aldrin 4.E-04 4.E-04
RM 7 West Dieldrin 5.E-06 5.E-06
RM 7 West Total DDT 4.E-04 4.E-04
RM 7 West Conventionals
RM 7 West Perchlorate 4.E-03 4.E-03
Exposure Point Total 1.E-03 7.E-04 4.E-06 8.E-08 2.E-03 7.E-04 4.E-01 4.E-03
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 East Metals
RM 7 East Arsenic 2.E-03 2.E-03
RM 7 East Lead --
RM 7 East Mercury 2.E-06 2.E-06 2.E-06
RM 7 East Thallium 3.E-03 3.E-03 3.E-03
RM 7 East Butyltins
RM 7 East Tributyltin ion 3.E-04 3.E-04
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene --
RM 7 East Benzo(a)pyrene --
RM 7 East Benzo(b)fluoranthene --
RM 7 East Benzo(k)fluoranthene --
RM 7 East Dibenzo(a,h)anthracene --
RM 7 East Indeno(1,2,3-cd)pyrene --
RM 7 East Naphthalene 3.E-07 3.E-07
RM 7 East Total Carcinogenic PAHs --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 6.E-06 6.E-06
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 6.E-04 6.E-04
RM 7 East Total PCB Congeners --
RM 7 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 2.E-03 2.E-03
RM 7 East Total PCB TEQ 1.E-04 1.E-04
RM 7 East Total TEQ 2.E-03 2.E-03
RM 7 East Pesticides
RM 7 East Aldrin 2.E-06 2.E-06
RM 7 East Dieldrin 3.E-07 3.E-07
RM 7 East Total DDT 8.E-07 8.E-07
RM 7 East Conventionals
RM 7 East Perchlorate NA NA
Exposure Point Total 3.E-03 2.E-03 2.E-06 3.E-07 3.E-03 9.E-04 2.E-03
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 West Metals
RM 7.5 West Arsenic 5.E-04 5.E-04
RM 7.5 West Lead --
RM 7.5 West Mercury 4.E-06 4.E-06 4.E-06
RM 7.5 West Thallium 2.E-03 2.E-03 2.E-03
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 4.E-06 4.E-06
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene --
RM 7.5 West Benzo(a)pyrene --
RM 7.5 West Benzo(b)fluoranthene --
RM 7.5 West Benzo(k)fluoranthene --
RM 7.5 West Dibenzo(a,h)anthracene --
RM 7.5 West Indeno(1,2,3-cd)pyrene --
RM 7.5 West Naphthalene 2.E-07 2.E-07
RM 7.5 West Total Carcinogenic PAHs --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 2.E-03 2.E-03
RM 7.5 West Total PCB Congeners --
RM 7.5 West Total PCBs, Adjusted 3.E-04 3.E-04
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 7.5 West Total PCB TEQ 1.E-04 1.E-04
RM 7.5 West Total TEQ 3.E-04 3.E-04
RM 7.5 West Pesticides
RM 7.5 West Aldrin 1.E-06 1.E-06
RM 7.5 West Dieldrin 2.E-06 2.E-06
RM 7.5 West Total DDT 6.E-06 6.E-06
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA NA
Exposure Point Total 2.E-03 5.E-04 4.E-06 2.E-07 2.E-03 2.E-03 3.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 East Metals
RM 7.5 East Arsenic 6.E-04 6.E-04
RM 7.5 East Lead --
RM 7.5 East Mercury 3.E-06 3.E-06 3.E-06
RM 7.5 East Thallium 2.E-03 2.E-03 2.E-03
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 9.E-05 9.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene --
RM 7.5 East Benzo(a)pyrene --
RM 7.5 East Benzo(b)fluoranthene --
RM 7.5 East Benzo(k)fluoranthene --
RM 7.5 East Dibenzo(a,h)anthracene --
RM 7.5 East Indeno(1,2,3-cd)pyrene --
RM 7.5 East Naphthalene 8.E-08 8.E-08
RM 7.5 East Total Carcinogenic PAHs --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 4.E-04 4.E-04
RM 7.5 East Total PCB Congeners NA
RM 7.5 East Total PCBs, Adjusted NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA NA
RM 7.5 East Total PCB TEQ NA NA
RM 7.5 East Total TEQ NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ND
RM 7.5 East Dieldrin 8.E-07 8.E-07
RM 7.5 East Total DDT 3.E-07 3.E-07
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA NA
Exposure Point Total 2.E-03 6.E-04 3.E-06 8.E-08 2.E-03 4.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 West Metals
RM 8 West Arsenic 1.E-03 1.E-03
RM 8 West Lead --
RM 8 West Mercury 1.E-05 1.E-05 1.E-05
RM 8 West Thallium 2.E-03 2.E-03 2.E-03
RM 8 West Butyltins
RM 8 West Tributyltin ion 1.E-05 1.E-05
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene --
RM 8 West Benzo(a)pyrene --
RM 8 West Benzo(b)fluoranthene --
RM 8 West Benzo(k)fluoranthene --
RM 8 West Dibenzo(a,h)anthracene --
RM 8 West Indeno(1,2,3-cd)pyrene --
RM 8 West Naphthalene 6.E-07 6.E-07
RM 8 West Total Carcinogenic PAHs --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 3.E-03 3.E-03
RM 8 West Total PCB Congeners --
RM 8 West Total PCBs, Adjusted 8.E-04 8.E-04
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 8 West Total PCB TEQ 1.E-03 1.E-03
RM 8 West Total TEQ 1.E-03 1.E-03
RM 8 West Pesticides
RM 8 West Aldrin 4.E-07 4.E-07
RM 8 West Dieldrin 1.E-05 1.E-05
RM 8 West Total DDT 2.E-06 2.E-06
RM 8 West Conventionals
RM 8 West Perchlorate NA NA
Exposure Point Total 2.E-03 1.E-03 1.E-05 6.E-07 2.E-03 3.E-03 1.E-03
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 East Metals
RM 8 East Arsenic 1.E-03 1.E-03
RM 8 East Lead --
RM 8 East Mercury 7.E-06 7.E-06 7.E-06
RM 8 East Thallium 2.E-03 2.E-03 2.E-03
RM 8 East Butyltins
RM 8 East Tributyltin ion 2.E-03 2.E-03
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene --
RM 8 East Benzo(a)pyrene --
RM 8 East Benzo(b)fluoranthene --
RM 8 East Benzo(k)fluoranthene --
RM 8 East Dibenzo(a,h)anthracene --
RM 8 East Indeno(1,2,3-cd)pyrene --
RM 8 East Naphthalene 2.E-07 2.E-07
RM 8 East Total Carcinogenic PAHs --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 8.E-06 8.E-06
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 4.E-03 4.E-03
RM 8 East Total PCB Congeners --
RM 8 East Total PCBs, Adjusted 5.E-03 5.E-03
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 9.E-05 9.E-05
RM 8 East Total PCB TEQ 3.E-03 3.E-03
RM 8 East Total TEQ 3.E-03 3.E-03
RM 8 East Pesticides
RM 8 East Aldrin 2.E-06 2.E-06
RM 8 East Dieldrin 8.E-06 8.E-06
RM 8 East Total DDT 4.E-06 4.E-06
RM 8 East Conventionals
RM 8 East Perchlorate NA NA
Exposure Point Total 2.E-03 1.E-03 7.E-06 2.E-07 2.E-03 6.E-03 3.E-03
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 SIL Metals
RM 8 SIL Arsenic 8.E-04 8.E-04
RM 8 SIL Lead --
RM 8 SIL Mercury 5.E-06 5.E-06 5.E-06
RM 8 SIL Thallium 1.E-03 1.E-03 1.E-03
RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 4.E-03 4.E-03
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene --
RM 8 SIL Benzo(a)pyrene --
RM 8 SIL Benzo(b)fluoranthene --
RM 8 SIL Benzo(k)fluoranthene --
RM 8 SIL Dibenzo(a,h)anthracene --
RM 8 SIL Indeno(1,2,3-cd)pyrene --
RM 8 SIL Naphthalene 2.E-07 2.E-07
RM 8 SIL Total Carcinogenic PAHs --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 2.E-04 2.E-04
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 4.E-03 4.E-03
RM 8 SIL Total PCB Congeners --
RM 8 SIL Total PCBs, Adjusted 4.E-02 4.E-02
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 1.E-03 1.E-03
RM 8 SIL Total PCB TEQ 7.E-03 7.E-03
RM 8 SIL Total TEQ 8.E-03 8.E-03
RM 8 SIL Pesticides
RM 8 SIL Aldrin 1.E-06 1.E-06
RM 8 SIL Dieldrin 3.E-06 3.E-06
RM 8 SIL Total DDT 1.E-06 1.E-06
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA NA
Exposure Point Total 1.E-03 8.E-04 5.E-06 2.E-07 2.E-03 8.E-03 8.E-03
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 West Metals
RM 8.5 West Arsenic 2.E-03 2.E-03
RM 8.5 West Lead --
RM 8.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 8.5 West Thallium 2.E-03 2.E-03 2.E-03
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 6.E-06 6.E-06
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene --
RM 8.5 West Benzo(a)pyrene --
RM 8.5 West Benzo(b)fluoranthene --
RM 8.5 West Benzo(k)fluoranthene --
RM 8.5 West Dibenzo(a,h)anthracene --
RM 8.5 West Indeno(1,2,3-cd)pyrene --
RM 8.5 West Naphthalene 3.E-07 3.E-07
RM 8.5 West Total Carcinogenic PAHs --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 8.E-06 8.E-06
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 5.E-02 5.E-02
RM 8.5 West Total PCB Congeners --
RM 8.5 West Total PCBs, Adjusted 2.E-01 2.E-01
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 8.E-04 8.E-04
RM 8.5 West Total PCB TEQ 3.E-02 3.E-02
RM 8.5 West Total TEQ 3.E-02 3.E-02
RM 8.5 West Pesticides
RM 8.5 West Aldrin 1.E-04 1.E-04
RM 8.5 West Dieldrin 9.E-05 9.E-05
RM 8.5 West Total DDT 1.E-06 1.E-06
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-03 2.E-05 3.E-07 2.E-03 5.E-02 3.E-02
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 East Metals
RM 8.5 East Arsenic 1.E-03 1.E-03
RM 8.5 East Lead --
RM 8.5 East Mercury 6.E-06 6.E-06 6.E-06
RM 8.5 East Thallium 1.E-03 1.E-03 1.E-03
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 1.E-05 1.E-05
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene --
RM 8.5 East Benzo(a)pyrene --
RM 8.5 East Benzo(b)fluoranthene --
RM 8.5 East Benzo(k)fluoranthene --
RM 8.5 East Dibenzo(a,h)anthracene --
RM 8.5 East Indeno(1,2,3-cd)pyrene --
RM 8.5 East Naphthalene 1.E-06 1.E-06
RM 8.5 East Total Carcinogenic PAHs --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 5.E-06 5.E-06
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 6.E-04 6.E-04
RM 8.5 East Total PCB Congeners --
RM 8.5 East Total PCBs, Adjusted 4.E-04 4.E-04
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 8.5 East Total PCB TEQ 9.E-05 9.E-05
RM 8.5 East Total TEQ 1.E-04 1.E-04
RM 8.5 East Pesticides
RM 8.5 East Aldrin 2.E-07 2.E-07
RM 8.5 East Dieldrin 1.E-06 1.E-06
RM 8.5 East Total DDT 2.E-07 2.E-07
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 1.E-03 6.E-06 1.E-06 1.E-03 6.E-04 1.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 West Metals
RM 9 West Arsenic 7.E-04 7.E-04
RM 9 West Lead --
RM 9 West Mercury 8.E-06 8.E-06 8.E-06
RM 9 West Thallium 2.E-03 2.E-03 2.E-03
RM 9 West Butyltins
RM 9 West Tributyltin ion 6.E-06 6.E-06
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene --
RM 9 West Benzo(a)pyrene --
RM 9 West Benzo(b)fluoranthene --
RM 9 West Benzo(k)fluoranthene --
RM 9 West Dibenzo(a,h)anthracene --
RM 9 West Indeno(1,2,3-cd)pyrene --
RM 9 West Naphthalene 2.E-07 2.E-07
RM 9 West Total Carcinogenic PAHs --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 1.E-02 1.E-02
RM 9 West Total PCB Congeners --
RM 9 West Total PCBs, Adjusted 1.E-02 1.E-02
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 9 West Total PCB TEQ 5.E-03 5.E-03
RM 9 West Total TEQ 5.E-03 5.E-03
RM 9 West Pesticides
RM 9 West Aldrin 6.E-06 6.E-06
RM 9 West Dieldrin 1.E-06 1.E-06
RM 9 West Total DDT 8.E-07 8.E-07
RM 9 West Conventionals
RM 9 West Perchlorate NA NA
Exposure Point Total 2.E-03 7.E-04 8.E-06 2.E-07 2.E-03 1.E-02 5.E-03
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 East Metals
RM 9 East Arsenic 7.E-04 7.E-04
RM 9 East Lead --
RM 9 East Mercury 2.E-06 2.E-06 2.E-06
RM 9 East Thallium NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene --
RM 9 East Benzo(a)pyrene --
RM 9 East Benzo(b)fluoranthene --
RM 9 East Benzo(k)fluoranthene --
RM 9 East Dibenzo(a,h)anthracene --
RM 9 East Indeno(1,2,3-cd)pyrene --
RM 9 East Naphthalene 7.E-08 7.E-08
RM 9 East Total Carcinogenic PAHs --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 9.E-06 9.E-06
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 8.E-04 8.E-04
RM 9 East Total PCB Congeners --
RM 9 East Total PCBs, Adjusted 8.E-04 8.E-04
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 9.E-06 9.E-06
RM 9 East Total PCB TEQ 1.E-04 1.E-04
RM 9 East Total TEQ 1.E-04 1.E-04
RM 9 East Pesticides
RM 9 East Aldrin ND ND
RM 9 East Dieldrin 6.E-07 6.E-07
RM 9 East Total DDT 2.E-07 2.E-07
RM 9 East Conventionals
RM 9 East Perchlorate NA NA
Exposure Point Total 7.E-04 2.E-06 7.E-08 9.E-06 8.E-04 1.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 West Metals
RM 9.5 West Arsenic 6.E-04 6.E-04
RM 9.5 West Lead --
RM 9.5 West Mercury 2.E-06 2.E-06 2.E-06
RM 9.5 West Thallium 1.E-05 1.E-05 1.E-05
RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 4.E-06 4.E-06
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene --
RM 9.5 West Benzo(a)pyrene --
RM 9.5 West Benzo(b)fluoranthene --
RM 9.5 West Benzo(k)fluoranthene --
RM 9.5 West Dibenzo(a,h)anthracene --
RM 9.5 West Indeno(1,2,3-cd)pyrene --
RM 9.5 West Naphthalene 1.E-06 1.E-06
RM 9.5 West Total Carcinogenic PAHs --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 1.E-05 1.E-05
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 2.E-03 2.E-03
RM 9.5 West Total PCB Congeners --
RM 9.5 West Total PCBs, Adjusted 4.E-03 4.E-03
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 7.E-04 7.E-04
RM 9.5 West Total PCB TEQ 8.E-04 8.E-04
RM 9.5 West Total TEQ 1.E-03 1.E-03
RM 9.5 West Pesticides
RM 9.5 West Aldrin 1.E-05 1.E-05
RM 9.5 West Dieldrin 1.E-05 1.E-05
RM 9.5 West Total DDT 4.E-07 4.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA NA
Exposure Point Total 1.E-05 6.E-04 2.E-06 1.E-06 5.E-05 2.E-03 1.E-03
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 East Metals
RM 9.5 East Arsenic 5.E-04 5.E-04
RM 9.5 East Lead --
RM 9.5 East Mercury 4.E-06 4.E-06 4.E-06
RM 9.5 East Thallium 1.E-05 1.E-05 1.E-05
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 1.E-06 1.E-06
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene --
RM 9.5 East Benzo(a)pyrene --
RM 9.5 East Benzo(b)fluoranthene --
RM 9.5 East Benzo(k)fluoranthene --
RM 9.5 East Dibenzo(a,h)anthracene --
RM 9.5 East Indeno(1,2,3-cd)pyrene --
RM 9.5 East Naphthalene 4.E-08 4.E-08
RM 9.5 East Total Carcinogenic PAHs --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 4.E-04 4.E-04
RM 9.5 East Total PCB Congeners --
RM 9.5 East Total PCBs, Adjusted 1.E-04 1.E-04
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 9.5 East Total PCB TEQ 5.E-05 5.E-05
RM 9.5 East Total TEQ 1.E-04 1.E-04
RM 9.5 East Pesticides
RM 9.5 East Aldrin 2.E-06 2.E-06
RM 9.5 East Dieldrin 1.E-07 1.E-07
RM 9.5 East Total DDT 1.E-07 1.E-07
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA NA
Exposure Point Total 1.E-05 5.E-04 4.E-06 4.E-08 2.E-05 5.E-04 1.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 West Metals
RM 10 West Arsenic 4.E-03 4.E-03
RM 10 West Lead --
RM 10 West Mercury 4.E-06 4.E-06 4.E-06
RM 10 West Thallium 2.E-05 2.E-05 2.E-05
RM 10 West Butyltins
RM 10 West Tributyltin ion 1.E-06 1.E-06
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene --
RM 10 West Benzo(a)pyrene --
RM 10 West Benzo(b)fluoranthene --
RM 10 West Benzo(k)fluoranthene --
RM 10 West Dibenzo(a,h)anthracene --
RM 10 West Indeno(1,2,3-cd)pyrene --
RM 10 West Naphthalene 4.E-07 4.E-07
RM 10 West Total Carcinogenic PAHs --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 4.E-03 4.E-03
RM 10 West Total PCB Congeners --
RM 10 West Total PCBs, Adjusted 3.E-03 3.E-03
RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 10 West Total PCB TEQ 5.E-04 5.E-04
RM 10 West Total TEQ 9.E-04 9.E-04
RM 10 West Pesticides
RM 10 West Aldrin 2.E-06 2.E-06
RM 10 West Dieldrin ND ND
RM 10 West Total DDT 6.E-07 6.E-07
RM 10 West Conventionals
RM 10 West Perchlorate NA NA
Exposure Point Total 2.E-05 4.E-03 4.E-06 4.E-07 2.E-05 4.E-03 9.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 East Metals
RM 10 East Arsenic 5.E-04 5.E-04
RM 10 East Lead --
RM 10 East Mercury 3.E-06 3.E-06 3.E-06
RM 10 East Thallium NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene --
RM 10 East Benzo(a)pyrene --
RM 10 East Benzo(b)fluoranthene --
RM 10 East Benzo(k)fluoranthene --
RM 10 East Dibenzo(a,h)anthracene --
RM 10 East Indeno(1,2,3-cd)pyrene --
RM 10 East Naphthalene 2.E-07 2.E-07
RM 10 East Total Carcinogenic PAHs --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 4.E-04 4.E-04
RM 10 East Total PCB Congeners --
RM 10 East Total PCBs, Adjusted 3.E-04 3.E-04
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 10 East Total PCB TEQ 1.E-04 1.E-04
RM 10 East Total TEQ 2.E-04 2.E-04
RM 10 East Pesticides
RM 10 East Aldrin 3.E-07 3.E-07
RM 10 East Dieldrin 2.E-07 2.E-07
RM 10 East Total DDT 6.E-08 6.E-08
RM 10 East Conventionals
RM 10 East Perchlorate NA NA
Exposure Point Total 5.E-04 3.E-06 2.E-07 2.E-06 4.E-04 2.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 West Metals
RM 10.5 West Arsenic 7.E-04 7.E-04
RM 10.5 West Lead --
RM 10.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 10.5 West Thallium NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene --
RM 10.5 West Benzo(a)pyrene --
RM 10.5 West Benzo(b)fluoranthene --
RM 10.5 West Benzo(k)fluoranthene --
RM 10.5 West Dibenzo(a,h)anthracene --
RM 10.5 West Indeno(1,2,3-cd)pyrene --
RM 10.5 West Naphthalene 2.E-06 2.E-06
RM 10.5 West Total Carcinogenic PAHs --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.E-04 3.E-04
RM 10.5 West Total PCB Congeners --
RM 10.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA NA
RM 10.5 West Total PCB TEQ 1.E-04 1.E-04
RM 10.5 West Total TEQ 1.E-04 1.E-04
RM 10.5 West Pesticides
RM 10.5 West Aldrin 4.E-06 4.E-06
RM 10.5 West Dieldrin ND ND
RM 10.5 West Total DDT 2.E-07 2.E-07
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA NA
Exposure Point Total 7.E-04 3.E-06 2.E-06 5.E-06 3.E-04 1.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 East Metals
RM 10.5 East Arsenic 5.E-04 5.E-04
RM 10.5 East Lead --
RM 10.5 East Mercury 2.E-06 2.E-06 2.E-06
RM 10.5 East Thallium NA NA NA
RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene --
RM 10.5 East Benzo(a)pyrene --
RM 10.5 East Benzo(b)fluoranthene --
RM 10.5 East Benzo(k)fluoranthene --
RM 10.5 East Dibenzo(a,h)anthracene --
RM 10.5 East Indeno(1,2,3-cd)pyrene --
RM 10.5 East Naphthalene 4.E-08 4.E-08
RM 10.5 East Total Carcinogenic PAHs --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 1.E-03 1.E-03
RM 10.5 East Total PCB Congeners --
RM 10.5 East Total PCBs, Adjusted 3.E-04 3.E-04
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA NA
RM 10.5 East Total PCB TEQ 6.E-05 6.E-05
RM 10.5 East Total TEQ 6.E-05 6.E-05
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ND
RM 10.5 East Dieldrin ND ND
RM 10.5 East Total DDT 1.E-06 1.E-06
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA NA
Exposure Point Total 5.E-04 2.E-06 4.E-08 2.E-06 1.E-03 6.E-05
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 West Metals
RM 11 West Arsenic 5.E-04 5.E-04
RM 11 West Lead --
RM 11 West Mercury 2.E-06 2.E-06 2.E-06
RM 11 West Thallium NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene --
RM 11 West Benzo(a)pyrene --
RM 11 West Benzo(b)fluoranthene --
RM 11 West Benzo(k)fluoranthene --
RM 11 West Dibenzo(a,h)anthracene --
RM 11 West Indeno(1,2,3-cd)pyrene --
RM 11 West Naphthalene 2.E-06 2.E-06
RM 11 West Total Carcinogenic PAHs --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 6.E-06 6.E-06
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 3.E-04 3.E-04
RM 11 West Total PCB Congeners NA
RM 11 West Total PCBs, Adjusted NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA NA
RM 11 West Total PCB TEQ NA NA
RM 11 West Total TEQ NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ND
RM 11 West Dieldrin 6.E-06 6.E-06
RM 11 West Total DDT 2.E-07 2.E-07
RM 11 West Conventionals
RM 11 West Perchlorate NA NA
Exposure Point Total 5.E-04 2.E-06 2.E-06 1.E-05 3.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 43 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 East Metals
RM 11 East Arsenic 4.E-04 4.E-04
RM 11 East Lead --
RM 11 East Mercury 4.E-06 4.E-06 4.E-06
RM 11 East Thallium 1.E-05 1.E-05 1.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 2.E-06 2.E-06
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene --
RM 11 East Benzo(a)pyrene --
RM 11 East Benzo(b)fluoranthene --
RM 11 East Benzo(k)fluoranthene --
RM 11 East Dibenzo(a,h)anthracene --
RM 11 East Indeno(1,2,3-cd)pyrene --
RM 11 East Naphthalene 2.E-07 2.E-07
RM 11 East Total Carcinogenic PAHs --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 8.E-07 8.E-07
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 3.E-02 3.E-02
RM 11 East Total PCB Congeners --
RM 11 East Total PCBs, Adjusted 5.E-02 5.E-02
RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 11 East Total PCB TEQ 5.E-03 5.E-03
RM 11 East Total TEQ 5.E-03 5.E-03
RM 11 East Pesticides
RM 11 East Aldrin ND ND
RM 11 East Dieldrin ND ND
RM 11 East Total DDT 3.E-05 3.E-05
RM 11 East Conventionals
RM 11 East Perchlorate NA NA
Exposure Point Total 1.E-05 4.E-04 4.E-06 2.E-07 4.E-05 3.E-02 5.E-03
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11.5 West Metals
RM 11.5 West Arsenic 5.E-04 5.E-04
RM 11.5 West Lead --
RM 11.5 West Mercury 1.E-06 1.E-06 1.E-06
RM 11.5 West Thallium 9.E-06 9.E-06 9.E-06
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene --
RM 11.5 West Benzo(a)pyrene --
RM 11.5 West Benzo(b)fluoranthene --
RM 11.5 West Benzo(k)fluoranthene --
RM 11.5 West Dibenzo(a,h)anthracene --
RM 11.5 West Indeno(1,2,3-cd)pyrene --
RM 11.5 West Naphthalene 5.E-08 5.E-08
RM 11.5 West Total Carcinogenic PAHs --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 2.E-04 2.E-04
RM 11.5 West Total PCB Congeners --
RM 11.5 West Total PCBs, Adjusted 5.E-04 5.E-04
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 7.E-06 7.E-06
RM 11.5 West Total PCB TEQ 5.E-05 5.E-05
RM 11.5 West Total TEQ 5.E-05 5.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ND
RM 11.5 West Dieldrin 2.E-07 2.E-07
RM 11.5 West Total DDT 2.E-07 2.E-07
RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA NA
Exposure Point Total 9.E-06 5.E-04 1.E-06 5.E-08 1.E-05 2.E-04 5.E-05
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 West Metals
RM 12 West Arsenic 5.E-04 5.E-04
RM 12 West Lead --
RM 12 West Mercury 2.E-05 2.E-05 2.E-05
RM 12 West Thallium 1.E-05 1.E-05 1.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene --
RM 12 West Benzo(a)pyrene --
RM 12 West Benzo(b)fluoranthene --
RM 12 West Benzo(k)fluoranthene --
RM 12 West Dibenzo(a,h)anthracene --
RM 12 West Indeno(1,2,3-cd)pyrene --
RM 12 West Naphthalene 1.E-06 1.E-06
RM 12 West Total Carcinogenic PAHs --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 1.E-03 1.E-03
RM 12 West Total PCB Congeners --
RM 12 West Total PCBs, Adjusted 5.E-05 5.E-05
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 7.E-06 7.E-06
RM 12 West Total PCB TEQ 7.E-05 7.E-05
RM 12 West Total TEQ 8.E-05 8.E-05
RM 12 West Pesticides
RM 12 West Aldrin 3.E-06 3.E-06
RM 12 West Dieldrin ND ND
RM 12 West Total DDT 8.E-07 8.E-07
RM 12 West Conventionals
RM 12 West Perchlorate NA NA
Exposure Point Total 1.E-05 5.E-04 2.E-05 1.E-06 2.E-05 1.E-03 8.E-05
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 East Metals
RM 12 East Arsenic 4.E-04 4.E-04
RM 12 East Lead --
RM 12 East Mercury 2.E-06 2.E-06 2.E-06
RM 12 East Thallium 1.E-05 1.E-05 1.E-05
RM 12 East Butyltins
RM 12 East Tributyltin ion 2.E-06 2.E-06
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene --
RM 12 East Benzo(a)pyrene --
RM 12 East Benzo(b)fluoranthene --
RM 12 East Benzo(k)fluoranthene --
RM 12 East Dibenzo(a,h)anthracene --
RM 12 East Indeno(1,2,3-cd)pyrene --
RM 12 East Naphthalene 3.E-07 3.E-07
RM 12 East Total Carcinogenic PAHs --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 1.E-04 1.E-04
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.E-03 1.E-03
RM 12 East Total PCB Congeners --
RM 12 East Total PCBs, Adjusted 7.E-03 7.E-03
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 7.E-05 7.E-05
RM 12 East Total PCB TEQ 7.E-04 7.E-04
RM 12 East Total TEQ 8.E-04 8.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ND
RM 12 East Dieldrin ND ND
RM 12 East Total DDT 8.E-07 8.E-07
RM 12 East Conventionals
RM 12 East Perchlorate NA NA
Exposure Point Total 1.E-05 4.E-04 2.E-06 3.E-07 1.E-04 1.E-03 8.E-04
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Widec Metals
Study Area Wided Arsenic 7.E-04 7.E-04
Study Area Wided Lead --
Study Area Wided Mercury 1.E-05 1.E-05 1.E-05
Study Area Wided Thallium 1.E-03 1.E-03 1.E-03
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 7.E-04 7.E-04
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene --
Study Area Wided Benzo(a)pyrene --
Study Area Wided Benzo(b)fluoranthene --
Study Area Wided Benzo(k)fluoranthene --
Study Area Wided Dibenzo(a,h)anthracene --
Study Area Wided Indeno(1,2,3-cd)pyrene --
Study Area Wided Naphthalene 9.E-06 9.E-06
Study Area Wided Total Carcinogenic PAHs --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 3.E-03 3.E-03
Study Area Wided Total PCB Congeners --
Study Area Wided Total PCBs, Adjusted 1.E-02 1.E-02
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 2.E-02 2.E-02
Study Area Wided Total PCB TEQ 2.E-03 2.E-03
Study Area Wided Total TEQ 2.E-02 2.E-02
Study Area Wided Pesticides
Study Area Wided Aldrin 2.E-05 2.E-05
Study Area Wided Dieldrin 7.E-06 7.E-06
Study Area Wided Total DDT 3.E-05 3.E-05
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TABLE 5-48.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Wided Conventionals
Study Area Wided Perchlorate 4.E-03 4.E-03
Exposure Point Total 1.E-03 7.E-04 1.E-05 9.E-06 1.E-03 4.E-03 2.E-02 4.E-03

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB Aroclor data.
c Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable.
HI = Hazard Index.
HQ = Hazard Quotient.
MC = Multnomah Channel.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAH = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
SIL = Swan Island Lagoon
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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RM 1 West Metals
RM 1 West Arsenic 7.E-05 7.E-05
RM 1 West Lead --
RM 1 West Mercury 4.E-07 4.E-07 4.E-07
RM 1 West Thallium 4.E-06 4.E-06 4.E-06
RM 1 West Butyltins
RM 1 West Tributyltin ion 3.E-08 3.E-08
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene --
RM 1 West Benzo(a)pyrene --
RM 1 West Benzo(b)fluoranthene --
RM 1 West Benzo(k)fluoranthene --
RM 1 West Dibenzo(a,h)anthracene --
RM 1 West Indeno(1,2,3-cd)pyrene --
RM 1 West Naphthalene 1.E-08 1.E-08
RM 1 West Total Carcinogenic PAHs --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 1.E-08 1.E-08
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 9.E-06 9.E-06
RM 1 West Total PCB Congeners --
RM 1 West Total PCBs, Adjusted 5.E-06 5.E-06
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 1 West Total PCB TEQ 5.E-06 5.E-06
RM 1 West Total TEQ 9.E-06 9.E-06
RM 1 West Pesticides
RM 1 West Aldrin 7.E-08 7.E-08
RM 1 West Dieldrin ND ND
RM 1 West Total DDT 2.E-08 2.E-08
RM 1 West Conventionals
RM 1 West Perchlorate NA NA
Exposure Point Totalb 4.E-06 7.E-05 4.E-07 1.E-08 4.E-06 9.E-06 9.E-06

Endpoint-specific Hazard Indices
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1 East Metals
RM 1 East Arsenic 7.E-05 7.E-05
RM 1 East Lead --
RM 1 East Mercury 9.E-06 9.E-06 9.E-06
RM 1 East Thallium ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 4.E-08 4.E-08
RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene --
RM 1 East Benzo(a)pyrene --
RM 1 East Benzo(b)fluoranthene --
RM 1 East Benzo(k)fluoranthene --
RM 1 East Dibenzo(a,h)anthracene --
RM 1 East Indeno(1,2,3-cd)pyrene --
RM 1 East Naphthalene 6.E-09 6.E-09
RM 1 East Total Carcinogenic PAHs --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 8.E-05 8.E-05
RM 1 East Total PCB Congeners --
RM 1 East Total PCBs, Adjusted 2.E-06 2.E-06
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 2.E-06 2.E-06
RM 1 East Total PCB TEQ 4.E-06 4.E-06
RM 1 East Total TEQ 7.E-06 7.E-06
RM 1 East Pesticides
RM 1 East Aldrin ND ND
RM 1 East Dieldrin ND ND
RM 1 East Total DDT 2.E-08 2.E-08
RM 1 East Conventionals
RM 1 East Perchlorate NA NA
Exposure Point Total 7.E-05 9.E-06 6.E-09 4.E-08 9.E-05 7.E-06
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 West Metals
RM 1.5 West Arsenic 6.E-05 6.E-05
RM 1.5 West Lead --
RM 1.5 West Mercury 3.E-07 3.E-07 3.E-07
RM 1.5 West Thallium NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene --
RM 1.5 West Benzo(a)pyrene --
RM 1.5 West Benzo(b)fluoranthene --
RM 1.5 West Benzo(k)fluoranthene --
RM 1.5 West Dibenzo(a,h)anthracene --
RM 1.5 West Indeno(1,2,3-cd)pyrene --
RM 1.5 West Naphthalene 4.E-09 4.E-09
RM 1.5 West Total Carcinogenic PAHs --
RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 9.E-06 9.E-06
RM 1.5 West Total PCB Congeners NA
RM 1.5 West Total PCBs, Adjusted NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 4.E-07 4.E-07
RM 1.5 West Total PCB TEQ NA NA
RM 1.5 West Total TEQ 4.E-07 4.E-07
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ND
RM 1.5 West Dieldrin ND ND
RM 1.5 West Total DDT 8.E-09 8.E-09
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA NA
Exposure Point Total 6.E-05 3.E-07 4.E-09 8.E-09 9.E-06 4.E-07
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 East Metals
RM 1.5 East Arsenic 7.E-05 7.E-05
RM 1.5 East Lead --
RM 1.5 East Mercury 4.E-07 4.E-07 4.E-07
RM 1.5 East Thallium 3.E-06 3.E-06 3.E-06
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 1.E-08 1.E-08
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene --
RM 1.5 East Benzo(a)pyrene --
RM 1.5 East Benzo(b)fluoranthene --
RM 1.5 East Benzo(k)fluoranthene --
RM 1.5 East Dibenzo(a,h)anthracene --
RM 1.5 East Indeno(1,2,3-cd)pyrene --
RM 1.5 East Naphthalene 7.E-08 7.E-08
RM 1.5 East Total Carcinogenic PAHs --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 2.E-05 2.E-05
RM 1.5 East Total PCB Congeners --
RM 1.5 East Total PCBs, Adjusted 3.E-06 3.E-06
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 3.E-06 3.E-06
RM 1.5 East Total PCB TEQ 2.E-06 2.E-06
RM 1.5 East Total TEQ 5.E-06 5.E-06
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ND
RM 1.5 East Dieldrin 2.E-08 2.E-08
RM 1.5 East Total DDT 7.E-08 7.E-08
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA NA
Exposure Point Total 3.E-06 7.E-05 4.E-07 7.E-08 3.E-06 2.E-05 5.E-06
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 West Metals
RM 2 West Arsenic 6.E-05 6.E-05
RM 2 West Lead --
RM 2 West Mercury 4.E-07 4.E-07 4.E-07
RM 2 West Thallium 4.E-06 4.E-06 4.E-06
RM 2 West Butyltins
RM 2 West Tributyltin ion 8.E-08 8.E-08
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene --
RM 2 West Benzo(a)pyrene --
RM 2 West Benzo(b)fluoranthene --
RM 2 West Benzo(k)fluoranthene --
RM 2 West Dibenzo(a,h)anthracene --
RM 2 West Indeno(1,2,3-cd)pyrene --
RM 2 West Naphthalene 5.E-09 5.E-09
RM 2 West Total Carcinogenic PAHs --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.E-05 1.E-05
RM 2 West Total PCB Congeners --
RM 2 West Total PCBs, Adjusted 6.E-06 6.E-06
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 2 West Total PCB TEQ 4.E-06 4.E-06
RM 2 West Total TEQ 8.E-06 8.E-06
RM 2 West Pesticides
RM 2 West Aldrin 4.E-08 4.E-08
RM 2 West Dieldrin 3.E-08 3.E-08
RM 2 West Total DDT 1.E-08 1.E-08
RM 2 West Conventionals
RM 2 West Perchlorate NA NA
Exposure Point Total 4.E-06 6.E-05 4.E-07 5.E-09 4.E-06 1.E-05 8.E-06
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 East Metals
RM 2 East Arsenic 7.E-05 7.E-05
RM 2 East Lead --
RM 2 East Mercury 5.E-07 5.E-07 5.E-07
RM 2 East Thallium NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 1.E-07 1.E-07
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene --
RM 2 East Benzo(a)pyrene --
RM 2 East Benzo(b)fluoranthene --
RM 2 East Benzo(k)fluoranthene --
RM 2 East Dibenzo(a,h)anthracene --
RM 2 East Indeno(1,2,3-cd)pyrene --
RM 2 East Naphthalene 1.E-08 1.E-08
RM 2 East Total Carcinogenic PAHs --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 6.E-08 6.E-08
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 3.E-04 3.E-04
RM 2 East Total PCB Congeners --
RM 2 East Total PCBs, Adjusted 6.E-04 6.E-04
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 6.E-06 6.E-06
RM 2 East Total PCB TEQ 2.E-04 2.E-04
RM 2 East Total TEQ 2.E-04 2.E-04
RM 2 East Pesticides
RM 2 East Aldrin 2.E-07 2.E-07
RM 2 East Dieldrin 1.E-07 1.E-07
RM 2 East Total DDT 3.E-08 3.E-08
RM 2 East Conventionals
RM 2 East Perchlorate NA NA
Exposure Point Total 7.E-05 5.E-07 1.E-08 4.E-07 3.E-04 2.E-04
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 West Metals
RM 2.5 West Arsenic 7.E-05 7.E-05
RM 2.5 West Lead --
RM 2.5 West Mercury 4.E-07 4.E-07 4.E-07
RM 2.5 West Thallium NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 9.E-08 9.E-08
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene --
RM 2.5 West Benzo(a)pyrene --
RM 2.5 West Benzo(b)fluoranthene --
RM 2.5 West Benzo(k)fluoranthene --
RM 2.5 West Dibenzo(a,h)anthracene --
RM 2.5 West Indeno(1,2,3-cd)pyrene --
RM 2.5 West Naphthalene 3.E-08 3.E-08
RM 2.5 West Total Carcinogenic PAHs --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 9.E-09 9.E-09
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 8.E-06 8.E-06
RM 2.5 West Total PCB Congeners --
RM 2.5 West Total PCBs, Adjusted 5.E-06 5.E-06
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 1.E-06 1.E-06
RM 2.5 West Total PCB TEQ 3.E-06 3.E-06
RM 2.5 West Total TEQ 5.E-06 5.E-06
RM 2.5 West Pesticides
RM 2.5 West Aldrin 4.E-08 4.E-08
RM 2.5 West Dieldrin 3.E-08 3.E-08
RM 2.5 West Total DDT 1.E-08 1.E-08
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA NA
Exposure Point Total 7.E-05 4.E-07 3.E-08 9.E-08 9.E-06 5.E-06
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 East Metals
RM 2.5 East Arsenic 7.E-05 7.E-05
RM 2.5 East Lead --
RM 2.5 East Mercury 4.E-07 4.E-07 4.E-07
RM 2.5 East Thallium NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene --
RM 2.5 East Benzo(a)pyrene --
RM 2.5 East Benzo(b)fluoranthene --
RM 2.5 East Benzo(k)fluoranthene --
RM 2.5 East Dibenzo(a,h)anthracene --
RM 2.5 East Indeno(1,2,3-cd)pyrene --
RM 2.5 East Naphthalene 4.E-08 4.E-08
RM 2.5 East Total Carcinogenic PAHs --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 4.E-05 4.E-05
RM 2.5 East Total PCB Congeners --
RM 2.5 East Total PCBs, Adjusted 5.E-05 5.E-05
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 3.E-06 3.E-06
RM 2.5 East Total PCB TEQ 2.E-05 2.E-05
RM 2.5 East Total TEQ 2.E-05 2.E-05
RM 2.5 East Pesticides
RM 2.5 East Aldrin 2.E-07 2.E-07
RM 2.5 East Dieldrin 4.E-08 4.E-08
RM 2.5 East Total DDT 2.E-08 2.E-08
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA NA
Exposure Point Total 7.E-05 4.E-07 4.E-08 3.E-07 4.E-05 2.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 8 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 MC Metals
RM 2.5 MC Arsenic 7.E-05 7.E-05
RM 2.5 MC Lead --
RM 2.5 MC Mercury 5.E-07 5.E-07 5.E-07
RM 2.5 MC Thallium NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene --
RM 2.5 MC Benzo(a)pyrene --
RM 2.5 MC Benzo(b)fluoranthene --
RM 2.5 MC Benzo(k)fluoranthene --
RM 2.5 MC Dibenzo(a,h)anthracene --
RM 2.5 MC Indeno(1,2,3-cd)pyrene --
RM 2.5 MC Naphthalene 4.E-08 4.E-08
RM 2.5 MC Total Carcinogenic PAHs --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 3.E-08 3.E-08
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 2.E-05 2.E-05
RM 2.5 MC Total PCB Congeners NA
RM 2.5 MC Total PCBs, Adjusted NA NA
RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA NA
RM 2.5 MC Total PCB TEQ NA NA
RM 2.5 MC Total TEQ NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 8.E-08 8.E-08
RM 2.5 MC Dieldrin 7.E-08 7.E-08
RM 2.5 MC Total DDT 4.E-08 4.E-08
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA NA
Exposure Point Total 7.E-05 5.E-07 4.E-08 2.E-07 2.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 West Metals
RM 3 West Arsenic 6.E-05 6.E-05
RM 3 West Lead --
RM 3 West Mercury 5.E-07 5.E-07 5.E-07
RM 3 West Thallium 5.E-04 5.E-04 5.E-04
RM 3 West Butyltins
RM 3 West Tributyltin ion 4.E-07 4.E-07
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene --
RM 3 West Benzo(a)pyrene --
RM 3 West Benzo(b)fluoranthene --
RM 3 West Benzo(k)fluoranthene --
RM 3 West Dibenzo(a,h)anthracene --
RM 3 West Indeno(1,2,3-cd)pyrene --
RM 3 West Naphthalene 7.E-08 7.E-08
RM 3 West Total Carcinogenic PAHs --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 9.E-06 9.E-06
RM 3 West Total PCB Congeners --
RM 3 West Total PCBs, Adjusted 1.E-05 1.E-05
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 3.E-06 3.E-06
RM 3 West Total PCB TEQ 7.E-06 7.E-06
RM 3 West Total TEQ 1.E-05 1.E-05
RM 3 West Pesticides
RM 3 West Aldrin 1.E-07 1.E-07
RM 3 West Dieldrin 5.E-08 5.E-08
RM 3 West Total DDT 3.E-07 3.E-07
RM 3 West Conventionals
RM 3 West Perchlorate NA NA
Exposure Point Total 5.E-04 6.E-05 5.E-07 7.E-08 5.E-04 1.E-05 1.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 East Metals
RM 3 East Arsenic 7.E-05 7.E-05
RM 3 East Lead --
RM 3 East Mercury 4.E-07 4.E-07 4.E-07
RM 3 East Thallium 2.E-04 2.E-04 2.E-04
RM 3 East Butyltins
RM 3 East Tributyltin ion 3.E-07 3.E-07
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene --
RM 3 East Benzo(a)pyrene --
RM 3 East Benzo(b)fluoranthene --
RM 3 East Benzo(k)fluoranthene --
RM 3 East Dibenzo(a,h)anthracene --
RM 3 East Indeno(1,2,3-cd)pyrene --
RM 3 East Naphthalene 9.E-09 9.E-09
RM 3 East Total Carcinogenic PAHs --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 2.E-05 2.E-05
RM 3 East Total PCB Congeners --
RM 3 East Total PCBs, Adjusted 4.E-06 4.E-06
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 3 East Total PCB TEQ 1.E-06 1.E-06
RM 3 East Total TEQ 2.E-05 2.E-05
RM 3 East Pesticides
RM 3 East Aldrin 1.E-07 1.E-07
RM 3 East Dieldrin 1.E-08 1.E-08
RM 3 East Total DDT 2.E-08 2.E-08
RM 3 East Conventionals
RM 3 East Perchlorate NA NA
Exposure Point Total 2.E-04 7.E-05 4.E-07 9.E-09 2.E-04 2.E-05 2.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 West Metals
RM 3.5 West Arsenic 1.E-04 1.E-04
RM 3.5 West Lead --
RM 3.5 West Mercury 5.E-07 5.E-07 5.E-07
RM 3.5 West Thallium 7.E-04 7.E-04 7.E-04
RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 3.E-06 3.E-06
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene --
RM 3.5 West Benzo(a)pyrene --
RM 3.5 West Benzo(b)fluoranthene --
RM 3.5 West Benzo(k)fluoranthene --
RM 3.5 West Dibenzo(a,h)anthracene --
RM 3.5 West Indeno(1,2,3-cd)pyrene --
RM 3.5 West Naphthalene 1.E-07 1.E-07
RM 3.5 West Total Carcinogenic PAHs --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 3.E-08 3.E-08
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.E-05 2.E-05
RM 3.5 West Total PCB Congeners --
RM 3.5 West Total PCBs, Adjusted 1.E-05 1.E-05
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 3.5 West Total PCB TEQ 8.E-06 8.E-06
RM 3.5 West Total TEQ 1.E-05 1.E-05
RM 3.5 West Pesticides
RM 3.5 West Aldrin 1.E-07 1.E-07
RM 3.5 West Dieldrin 3.E-08 3.E-08
RM 3.5 West Total DDT 6.E-08 6.E-08
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA NA
Exposure Point Total 7.E-04 1.E-04 5.E-07 1.E-07 7.E-04 2.E-05 1.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 East Metals
RM 3.5 East Arsenic 6.E-05 6.E-05
RM 3.5 East Lead --
RM 3.5 East Mercury 5.E-07 5.E-07 5.E-07
RM 3.5 East Thallium 2.E-04 2.E-04 2.E-04
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 7.E-05 7.E-05
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene --
RM 3.5 East Benzo(a)pyrene --
RM 3.5 East Benzo(b)fluoranthene --
RM 3.5 East Benzo(k)fluoranthene --
RM 3.5 East Dibenzo(a,h)anthracene --
RM 3.5 East Indeno(1,2,3-cd)pyrene --
RM 3.5 East Naphthalene 1.E-08 1.E-08
RM 3.5 East Total Carcinogenic PAHs --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 8.E-07 8.E-07
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 3.E-04 3.E-04
RM 3.5 East Total PCB Congeners --
RM 3.5 East Total PCBs, Adjusted 6.E-04 6.E-04
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 3.5 East Total PCB TEQ 3.E-04 3.E-04
RM 3.5 East Total TEQ 3.E-04 3.E-04
RM 3.5 East Pesticides
RM 3.5 East Aldrin 1.E-07 1.E-07
RM 3.5 East Dieldrin 3.E-08 3.E-08
RM 3.5 East Total DDT 6.E-08 6.E-08
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA NA
Exposure Point Total 2.E-04 6.E-05 5.E-07 1.E-08 2.E-04 4.E-04 3.E-04
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 West Metals
RM 4 West Arsenic 6.E-05 6.E-05
RM 4 West Lead --
RM 4 West Mercury 5.E-07 5.E-07 5.E-07
RM 4 West Thallium 3.E-04 3.E-04 3.E-04
RM 4 West Butyltins
RM 4 West Tributyltin ion 2.E-07 2.E-07
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene --
RM 4 West Benzo(a)pyrene --
RM 4 West Benzo(b)fluoranthene --
RM 4 West Benzo(k)fluoranthene --
RM 4 West Dibenzo(a,h)anthracene --
RM 4 West Indeno(1,2,3-cd)pyrene --
RM 4 West Naphthalene 6.E-08 6.E-08
RM 4 West Total Carcinogenic PAHs --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 2.E-08 2.E-08
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.E-05 2.E-05
RM 4 West Total PCB Congeners --
RM 4 West Total PCBs, Adjusted 1.E-05 1.E-05
RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 8.E-06 8.E-06
RM 4 West Total PCB TEQ 7.E-06 7.E-06
RM 4 West Total TEQ 2.E-05 2.E-05
RM 4 West Pesticides
RM 4 West Aldrin 2.E-07 2.E-07
RM 4 West Dieldrin 2.E-08 2.E-08
RM 4 West Total DDT 2.E-07 2.E-07
RM 4 West Conventionals
RM 4 West Perchlorate NA NA
Exposure Point Total 3.E-04 6.E-05 5.E-07 6.E-08 3.E-04 2.E-05 2.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 East Metals
RM 4 East Arsenic 7.E-05 7.E-05
RM 4 East Lead --
RM 4 East Mercury 4.E-07 4.E-07 4.E-07
RM 4 East Thallium 2.E-04 2.E-04 2.E-04
RM 4 East Butyltins
RM 4 East Tributyltin ion 1.E-06 1.E-06
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene --
RM 4 East Benzo(a)pyrene --
RM 4 East Benzo(b)fluoranthene --
RM 4 East Benzo(k)fluoranthene --
RM 4 East Dibenzo(a,h)anthracene --
RM 4 East Indeno(1,2,3-cd)pyrene --
RM 4 East Naphthalene 3.E-08 3.E-08
RM 4 East Total Carcinogenic PAHs --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 1.E-04 1.E-04
RM 4 East Total PCB Congeners --
RM 4 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 4 East Total PCB TEQ 3.E-05 3.E-05
RM 4 East Total TEQ 5.E-05 5.E-05
RM 4 East Pesticides
RM 4 East Aldrin 2.E-07 2.E-07
RM 4 East Dieldrin 2.E-08 2.E-08
RM 4 East Total DDT 5.E-08 5.E-08
RM 4 East Conventionals
RM 4 East Perchlorate NA NA
Exposure Point Total 2.E-04 7.E-05 4.E-07 3.E-08 2.E-04 1.E-04 5.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 West Metals
RM 4.5 West Arsenic 6.E-05 6.E-05
RM 4.5 West Lead --
RM 4.5 West Mercury 6.E-07 6.E-07 6.E-07
RM 4.5 West Thallium 3.E-04 3.E-04 3.E-04
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 3.E-07 3.E-07
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene --
RM 4.5 West Benzo(a)pyrene --
RM 4.5 West Benzo(b)fluoranthene --
RM 4.5 West Benzo(k)fluoranthene --
RM 4.5 West Dibenzo(a,h)anthracene --
RM 4.5 West Indeno(1,2,3-cd)pyrene --
RM 4.5 West Naphthalene 1.E-07 1.E-07
RM 4.5 West Total Carcinogenic PAHs --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 3.E-08 3.E-08
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 2.E-05 2.E-05
RM 4.5 West Total PCB Congeners --
RM 4.5 West Total PCBs, Adjusted 6.E-05 6.E-05
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 4.5 West Total PCB TEQ 2.E-05 2.E-05
RM 4.5 West Total TEQ 4.E-05 4.E-05
RM 4.5 West Pesticides
RM 4.5 West Aldrin 7.E-08 7.E-08
RM 4.5 West Dieldrin 3.E-08 3.E-08
RM 4.5 West Total DDT 4.E-08 4.E-08
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA NA
Exposure Point Total 3.E-04 6.E-05 6.E-07 1.E-07 3.E-04 2.E-05 4.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 East Metals
RM 4.5 East Arsenic 7.E-05 7.E-05
RM 4.5 East Lead --
RM 4.5 East Mercury 4.E-07 4.E-07 4.E-07
RM 4.5 East Thallium 4.E-04 4.E-04 4.E-04
RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 2.E-06 2.E-06
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene --
RM 4.5 East Benzo(a)pyrene --
RM 4.5 East Benzo(b)fluoranthene --
RM 4.5 East Benzo(k)fluoranthene --
RM 4.5 East Dibenzo(a,h)anthracene --
RM 4.5 East Indeno(1,2,3-cd)pyrene --
RM 4.5 East Naphthalene 1.E-07 1.E-07
RM 4.5 East Total Carcinogenic PAHs --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 3.E-05 3.E-05
RM 4.5 East Total PCB Congeners --
RM 4.5 East Total PCBs, Adjusted 9.E-06 9.E-06
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 1.E-06 1.E-06
RM 4.5 East Total PCB TEQ 5.E-06 5.E-06
RM 4.5 East Total TEQ 6.E-06 6.E-06
RM 4.5 East Pesticides
RM 4.5 East Aldrin 4.E-08 4.E-08
RM 4.5 East Dieldrin 1.E-08 1.E-08
RM 4.5 East Total DDT 5.E-08 5.E-08
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA NA
Exposure Point Total 4.E-04 7.E-05 4.E-07 1.E-07 4.E-04 3.E-05 6.E-06
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 5 West Metals
RM 5 West Arsenic 5.E-05 5.E-05
RM 5 West Lead --
RM 5 West Mercury 3.E-07 3.E-07 3.E-07
RM 5 West Thallium 5.E-04 5.E-04 5.E-04
RM 5 West Butyltins
RM 5 West Tributyltin ion 7.E-07 7.E-07
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene --
RM 5 West Benzo(a)pyrene --
RM 5 West Benzo(b)fluoranthene --
RM 5 West Benzo(k)fluoranthene --
RM 5 West Dibenzo(a,h)anthracene --
RM 5 West Indeno(1,2,3-cd)pyrene --
RM 5 West Naphthalene 1.E-07 1.E-07
RM 5 West Total Carcinogenic PAHs --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 1.E-05 1.E-05
RM 5 West Total PCB Congeners --
RM 5 West Total PCBs, Adjusted 6.E-05 6.E-05
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 5 West Total PCB TEQ 2.E-05 2.E-05
RM 5 West Total TEQ 4.E-05 4.E-05
RM 5 West Pesticides
RM 5 West Aldrin 2.E-07 2.E-07
RM 5 West Dieldrin 4.E-08 4.E-08
RM 5 West Total DDT 1.E-07 1.E-07
RM 5 West Conventionals
RM 5 West Perchlorate NA NA
Exposure Point Total 5.E-04 5.E-05 3.E-07 1.E-07 5.E-04 1.E-05 4.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 East Metals
RM 5 East Arsenic 5.E-05 5.E-05
RM 5 East Lead --
RM 5 East Mercury 4.E-07 4.E-07 4.E-07
RM 5 East Thallium 6.E-04 6.E-04 6.E-04
RM 5 East Butyltins
RM 5 East Tributyltin ion 2.E-06 2.E-06
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene --
RM 5 East Benzo(a)pyrene --
RM 5 East Benzo(b)fluoranthene --
RM 5 East Benzo(k)fluoranthene --
RM 5 East Dibenzo(a,h)anthracene --
RM 5 East Indeno(1,2,3-cd)pyrene --
RM 5 East Naphthalene 4.E-08 4.E-08
RM 5 East Total Carcinogenic PAHs --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.E-05 2.E-05
RM 5 East Total PCB Congeners NA
RM 5 East Total PCBs, Adjusted NA NA
RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA NA
RM 5 East Total PCB TEQ NA NA
RM 5 East Total TEQ NA NA
RM 5 East Pesticides
RM 5 East Aldrin 8.E-08 8.E-08
RM 5 East Dieldrin 5.E-08 5.E-08
RM 5 East Total DDT 1.E-08 1.E-08
RM 5 East Conventionals
RM 5 East Perchlorate NA NA
Exposure Point Total 6.E-04 5.E-05 4.E-07 4.E-08 6.E-04 2.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 West Metals
RM 5.5 West Arsenic 7.E-05 7.E-05
RM 5.5 West Lead --
RM 5.5 West Mercury 4.E-07 4.E-07 4.E-07
RM 5.5 West Thallium 2.E-06 2.E-06 2.E-06
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 7.E-07 7.E-07
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene --
RM 5.5 West Benzo(a)pyrene --
RM 5.5 West Benzo(b)fluoranthene --
RM 5.5 West Benzo(k)fluoranthene --
RM 5.5 West Dibenzo(a,h)anthracene --
RM 5.5 West Indeno(1,2,3-cd)pyrene --
RM 5.5 West Naphthalene 9.E-08 9.E-08
RM 5.5 West Total Carcinogenic PAHs --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 4.E-08 4.E-08
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 3.E-05 3.E-05
RM 5.5 West Total PCB Congeners --
RM 5.5 West Total PCBs, Adjusted 1.E-05 1.E-05
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 7.E-06 7.E-06
RM 5.5 West Total PCB TEQ 9.E-06 9.E-06
RM 5.5 West Total TEQ 2.E-05 2.E-05
RM 5.5 West Pesticides
RM 5.5 West Aldrin 2.E-07 2.E-07
RM 5.5 West Dieldrin 7.E-08 7.E-08
RM 5.5 West Total DDT 2.E-07 2.E-07
RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA NA
Exposure Point Total 2.E-06 7.E-05 4.E-07 9.E-08 3.E-06 3.E-05 2.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 East Metals
RM 5.5 East Arsenic 9.E-05 9.E-05
RM 5.5 East Lead --
RM 5.5 East Mercury 1.E-06 1.E-06 1.E-06
RM 5.5 East Thallium 3.E-04 3.E-04 3.E-04
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 7.E-06 7.E-06
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene --
RM 5.5 East Benzo(a)pyrene --
RM 5.5 East Benzo(b)fluoranthene --
RM 5.5 East Benzo(k)fluoranthene --
RM 5.5 East Dibenzo(a,h)anthracene --
RM 5.5 East Indeno(1,2,3-cd)pyrene --
RM 5.5 East Naphthalene 1.E-07 1.E-07
RM 5.5 East Total Carcinogenic PAHs --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 8.E-05 8.E-05
RM 5.5 East Total PCB Congeners --
RM 5.5 East Total PCBs, Adjusted 6.E-05 6.E-05
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 5.5 East Total PCB TEQ 3.E-05 3.E-05
RM 5.5 East Total TEQ 5.E-05 5.E-05
RM 5.5 East Pesticides
RM 5.5 East Aldrin 2.E-07 2.E-07
RM 5.5 East Dieldrin 1.E-07 1.E-07
RM 5.5 East Total DDT 8.E-08 8.E-08
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA NA
Exposure Point Total 3.E-04 9.E-05 1.E-06 1.E-07 3.E-04 9.E-05 5.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 West Metals
RM 6 West Arsenic 6.E-05 6.E-05
RM 6 West Lead --
RM 6 West Mercury 7.E-07 7.E-07 7.E-07
RM 6 West Thallium 6.E-05 6.E-05 6.E-05
RM 6 West Butyltins
RM 6 West Tributyltin ion 5.E-07 5.E-07
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene --
RM 6 West Benzo(a)pyrene --
RM 6 West Benzo(b)fluoranthene --
RM 6 West Benzo(k)fluoranthene --
RM 6 West Dibenzo(a,h)anthracene --
RM 6 West Indeno(1,2,3-cd)pyrene --
RM 6 West Naphthalene 8.E-06 8.E-06
RM 6 West Total Carcinogenic PAHs --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 3.E-05 3.E-05
RM 6 West Total PCB Congeners --
RM 6 West Total PCBs, Adjusted 7.E-05 7.E-05
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 8.E-06 8.E-06
RM 6 West Total PCB TEQ 2.E-05 2.E-05
RM 6 West Total TEQ 3.E-05 3.E-05
RM 6 West Pesticides
RM 6 West Aldrin 5.E-07 5.E-07
RM 6 West Dieldrin 3.E-07 3.E-07
RM 6 West Total DDT 4.E-07 4.E-07
RM 6 West Conventionals
RM 6 West Perchlorate NA NA
Exposure Point Total 6.E-05 6.E-05 7.E-07 8.E-06 6.E-05 4.E-05 3.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 East Metals
RM 6 East Arsenic 6.E-05 6.E-05
RM 6 East Lead --
RM 6 East Mercury 2.E-06 2.E-06 2.E-06
RM 6 East Thallium ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 7.E-06 7.E-06
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene --
RM 6 East Benzo(a)pyrene --
RM 6 East Benzo(b)fluoranthene --
RM 6 East Benzo(k)fluoranthene --
RM 6 East Dibenzo(a,h)anthracene --
RM 6 East Indeno(1,2,3-cd)pyrene --
RM 6 East Naphthalene 2.E-07 2.E-07
RM 6 East Total Carcinogenic PAHs --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 6.E-05 6.E-05
RM 6 East Total PCB Congeners --
RM 6 East Total PCBs, Adjusted 3.E-05 3.E-05
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 6 East Total PCB TEQ 2.E-05 2.E-05
RM 6 East Total TEQ 4.E-05 4.E-05
RM 6 East Pesticides
RM 6 East Aldrin 2.E-07 2.E-07
RM 6 East Dieldrin 1.E-08 1.E-08
RM 6 East Total DDT 3.E-08 3.E-08
RM 6 East Conventionals
RM 6 East Perchlorate NA NA
Exposure Point Total 6.E-05 2.E-06 2.E-07 3.E-07 7.E-05 4.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 West Metals
RM 6.5 West Arsenic 1.E-04 1.E-04
RM 6.5 West Lead --
RM 6.5 West Mercury 7.E-07 7.E-07 7.E-07
RM 6.5 West Thallium 3.E-06 3.E-06 3.E-06
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 1.E-06 1.E-06
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene --
RM 6.5 West Benzo(a)pyrene --
RM 6.5 West Benzo(b)fluoranthene --
RM 6.5 West Benzo(k)fluoranthene --
RM 6.5 West Dibenzo(a,h)anthracene --
RM 6.5 West Indeno(1,2,3-cd)pyrene --
RM 6.5 West Naphthalene 8.E-08 8.E-08
RM 6.5 West Total Carcinogenic PAHs --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 5.E-05 5.E-05
RM 6.5 West Total PCB Congeners --
RM 6.5 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 6.5 West Total PCB TEQ 3.E-05 3.E-05
RM 6.5 West Total TEQ 1.E-04 1.E-04
RM 6.5 West Pesticides
RM 6.5 West Aldrin 7.E-07 7.E-07
RM 6.5 West Dieldrin 1.E-07 1.E-07
RM 6.5 West Total DDT 9.E-07 9.E-07
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA NA
Exposure Point Total 3.E-06 1.E-04 7.E-07 8.E-08 4.E-06 5.E-05 1.E-04
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 6.5 East Metals
RM 6.5 East Arsenic 7.E-05 7.E-05
RM 6.5 East Lead --
RM 6.5 East Mercury 1.E-05 1.E-05 1.E-05
RM 6.5 East Thallium 1.E-04 1.E-04 1.E-04
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 2.E-06 2.E-06
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene --
RM 6.5 East Benzo(a)pyrene --
RM 6.5 East Benzo(b)fluoranthene --
RM 6.5 East Benzo(k)fluoranthene --
RM 6.5 East Dibenzo(a,h)anthracene --
RM 6.5 East Indeno(1,2,3-cd)pyrene --
RM 6.5 East Naphthalene 5.E-08 5.E-08
RM 6.5 East Total Carcinogenic PAHs --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 6.E-08 6.E-08
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 2.E-04 2.E-04
RM 6.5 East Total PCB Congeners --
RM 6.5 East Total PCBs, Adjusted 3.E-04 3.E-04
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 6.5 East Total PCB TEQ 5.E-05 5.E-05
RM 6.5 East Total TEQ 1.E-04 1.E-04
RM 6.5 East Pesticides
RM 6.5 East Aldrin 3.E-08 3.E-08
RM 6.5 East Dieldrin 4.E-08 4.E-08
RM 6.5 East Total DDT 1.E-07 1.E-07
RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA NA
Exposure Point Total 1.E-04 7.E-05 1.E-05 5.E-08 1.E-04 2.E-04 1.E-04
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 West Metals
RM 7 West Arsenic 7.E-05 7.E-05
RM 7 West Lead --
RM 7 West Mercury 5.E-07 5.E-07 5.E-07
RM 7 West Thallium 1.E-04 1.E-04 1.E-04
RM 7 West Butyltins
RM 7 West Tributyltin ion 2.E-07 2.E-07
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene --
RM 7 West Benzo(a)pyrene --
RM 7 West Benzo(b)fluoranthene --
RM 7 West Benzo(k)fluoranthene --
RM 7 West Dibenzo(a,h)anthracene --
RM 7 West Indeno(1,2,3-cd)pyrene --
RM 7 West Naphthalene 7.E-09 7.E-09
RM 7 West Total Carcinogenic PAHs --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 6.E-05 6.E-05
RM 7 West Total PCB Congeners --
RM 7 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 8.E-03 8.E-03
RM 7 West Total PCB TEQ 1.E-04 1.E-04
RM 7 West Total TEQ 8.E-03 8.E-03
RM 7 West Pesticides
RM 7 West Aldrin 1.E-05 1.E-05
RM 7 West Dieldrin 3.E-07 3.E-07
RM 7 West Total DDT 2.E-05 2.E-05
RM 7 West Conventionals
RM 7 West Perchlorate 1.E-04 1.E-04
Exposure Point Total 1.E-04 7.E-05 5.E-07 7.E-09 1.E-04 6.E-05 8.E-03 1.E-04
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 East Metals
RM 7 East Arsenic 2.E-04 2.E-04
RM 7 East Lead --
RM 7 East Mercury 4.E-07 4.E-07 4.E-07
RM 7 East Thallium 4.E-04 4.E-04 4.E-04
RM 7 East Butyltins
RM 7 East Tributyltin ion 1.E-05 1.E-05
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene --
RM 7 East Benzo(a)pyrene --
RM 7 East Benzo(b)fluoranthene --
RM 7 East Benzo(k)fluoranthene --
RM 7 East Dibenzo(a,h)anthracene --
RM 7 East Indeno(1,2,3-cd)pyrene --
RM 7 East Naphthalene 2.E-08 2.E-08
RM 7 East Total Carcinogenic PAHs --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 3.E-05 3.E-05
RM 7 East Total PCB Congeners --
RM 7 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 7 East Total PCB TEQ 9.E-06 9.E-06
RM 7 East Total TEQ 9.E-05 9.E-05
RM 7 East Pesticides
RM 7 East Aldrin 5.E-08 5.E-08
RM 7 East Dieldrin 2.E-08 2.E-08
RM 7 East Total DDT 4.E-08 4.E-08
RM 7 East Conventionals
RM 7 East Perchlorate NA NA
Exposure Point Total 4.E-04 2.E-04 4.E-07 2.E-08 4.E-04 4.E-05 9.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 West Metals
RM 7.5 West Arsenic 5.E-05 5.E-05
RM 7.5 West Lead --
RM 7.5 West Mercury 5.E-07 5.E-07 5.E-07
RM 7.5 West Thallium 2.E-04 2.E-04 2.E-04
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 2.E-07 2.E-07
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene --
RM 7.5 West Benzo(a)pyrene --
RM 7.5 West Benzo(b)fluoranthene --
RM 7.5 West Benzo(k)fluoranthene --
RM 7.5 West Dibenzo(a,h)anthracene --
RM 7.5 West Indeno(1,2,3-cd)pyrene --
RM 7.5 West Naphthalene 2.E-08 2.E-08
RM 7.5 West Total Carcinogenic PAHs --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 7.E-05 7.E-05
RM 7.5 West Total PCB Congeners --
RM 7.5 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 5.E-06 5.E-06
RM 7.5 West Total PCB TEQ 1.E-05 1.E-05
RM 7.5 West Total TEQ 2.E-05 2.E-05
RM 7.5 West Pesticides
RM 7.5 West Aldrin 7.E-08 7.E-08
RM 7.5 West Dieldrin 4.E-08 4.E-08
RM 7.5 West Total DDT 2.E-07 2.E-07
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA NA
Exposure Point Total 2.E-04 5.E-05 5.E-07 2.E-08 2.E-04 7.E-05 2.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 East Metals
RM 7.5 East Arsenic 5.E-05 5.E-05
RM 7.5 East Lead --
RM 7.5 East Mercury 5.E-07 5.E-07 5.E-07
RM 7.5 East Thallium 3.E-04 3.E-04 3.E-04
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 6.E-06 6.E-06
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene --
RM 7.5 East Benzo(a)pyrene --
RM 7.5 East Benzo(b)fluoranthene --
RM 7.5 East Benzo(k)fluoranthene --
RM 7.5 East Dibenzo(a,h)anthracene --
RM 7.5 East Indeno(1,2,3-cd)pyrene --
RM 7.5 East Naphthalene 5.E-09 5.E-09
RM 7.5 East Total Carcinogenic PAHs --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 3.E-05 3.E-05
RM 7.5 East Total PCB Congeners NA
RM 7.5 East Total PCBs, Adjusted NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA NA
RM 7.5 East Total PCB TEQ NA NA
RM 7.5 East Total TEQ NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ND
RM 7.5 East Dieldrin 3.E-08 3.E-08
RM 7.5 East Total DDT 1.E-08 1.E-08
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA NA
Exposure Point Total 3.E-04 5.E-05 5.E-07 5.E-09 3.E-04 3.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 West Metals
RM 8 West Arsenic 7.E-05 7.E-05
RM 8 West Lead --
RM 8 West Mercury 1.E-06 1.E-06 1.E-06
RM 8 West Thallium 2.E-04 2.E-04 2.E-04
RM 8 West Butyltins
RM 8 West Tributyltin ion 5.E-07 5.E-07
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene --
RM 8 West Benzo(a)pyrene --
RM 8 West Benzo(b)fluoranthene --
RM 8 West Benzo(k)fluoranthene --
RM 8 West Dibenzo(a,h)anthracene --
RM 8 West Indeno(1,2,3-cd)pyrene --
RM 8 West Naphthalene 4.E-08 4.E-08
RM 8 West Total Carcinogenic PAHs --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 9.E-05 9.E-05
RM 8 West Total PCB Congeners --
RM 8 West Total PCBs, Adjusted 6.E-05 6.E-05
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 1.E-06 1.E-06
RM 8 West Total PCB TEQ 6.E-05 6.E-05
RM 8 West Total TEQ 6.E-05 6.E-05
RM 8 West Pesticides
RM 8 West Aldrin 2.E-08 2.E-08
RM 8 West Dieldrin 5.E-07 5.E-07
RM 8 West Total DDT 6.E-08 6.E-08
RM 8 West Conventionals
RM 8 West Perchlorate NA NA
Exposure Point Total 2.E-04 7.E-05 1.E-06 4.E-08 2.E-04 1.E-04 6.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 East Metals
RM 8 East Arsenic 1.E-04 1.E-04
RM 8 East Lead --
RM 8 East Mercury 8.E-07 8.E-07 8.E-07
RM 8 East Thallium 3.E-04 3.E-04 3.E-04
RM 8 East Butyltins
RM 8 East Tributyltin ion 9.E-05 9.E-05
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene --
RM 8 East Benzo(a)pyrene --
RM 8 East Benzo(b)fluoranthene --
RM 8 East Benzo(k)fluoranthene --
RM 8 East Dibenzo(a,h)anthracene --
RM 8 East Indeno(1,2,3-cd)pyrene --
RM 8 East Naphthalene 1.E-08 1.E-08
RM 8 East Total Carcinogenic PAHs --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 1.E-04 1.E-04
RM 8 East Total PCB Congeners --
RM 8 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 5.E-06 5.E-06
RM 8 East Total PCB TEQ 9.E-05 9.E-05
RM 8 East Total TEQ 1.E-04 1.E-04
RM 8 East Pesticides
RM 8 East Aldrin 5.E-08 5.E-08
RM 8 East Dieldrin 2.E-07 2.E-07
RM 8 East Total DDT 1.E-07 1.E-07
RM 8 East Conventionals
RM 8 East Perchlorate NA NA
Exposure Point Total 3.E-04 1.E-04 8.E-07 1.E-08 3.E-04 2.E-04 1.E-04
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 SIL Metals
RM 8 SIL Arsenic 9.E-05 9.E-05
RM 8 SIL Lead --
RM 8 SIL Mercury 8.E-07 8.E-07 8.E-07
RM 8 SIL Thallium 2.E-04 2.E-04 2.E-04
RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 9.E-05 9.E-05
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene --
RM 8 SIL Benzo(a)pyrene --
RM 8 SIL Benzo(b)fluoranthene --
RM 8 SIL Benzo(k)fluoranthene --
RM 8 SIL Dibenzo(a,h)anthracene --
RM 8 SIL Indeno(1,2,3-cd)pyrene --
RM 8 SIL Naphthalene 2.E-08 2.E-08
RM 8 SIL Total Carcinogenic PAHs --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 5.E-06 5.E-06
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 2.E-04 2.E-04
RM 8 SIL Total PCB Congeners --
RM 8 SIL Total PCBs, Adjusted 8.E-04 8.E-04
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 8 SIL Total PCB TEQ 2.E-04 2.E-04
RM 8 SIL Total TEQ 2.E-04 2.E-04
RM 8 SIL Pesticides
RM 8 SIL Aldrin 2.E-07 2.E-07
RM 8 SIL Dieldrin 3.E-07 3.E-07
RM 8 SIL Total DDT 5.E-08 5.E-08
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA NA
Exposure Point Total 2.E-04 9.E-05 8.E-07 2.E-08 2.E-04 3.E-04 2.E-04
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 West Metals
RM 8.5 West Arsenic 1.E-04 1.E-04
RM 8.5 West Lead --
RM 8.5 West Mercury 1.E-06 1.E-06 1.E-06
RM 8.5 West Thallium 1.E-04 1.E-04 1.E-04
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 5.E-07 5.E-07
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene --
RM 8.5 West Benzo(a)pyrene --
RM 8.5 West Benzo(b)fluoranthene --
RM 8.5 West Benzo(k)fluoranthene --
RM 8.5 West Dibenzo(a,h)anthracene --
RM 8.5 West Indeno(1,2,3-cd)pyrene --
RM 8.5 West Naphthalene 2.E-08 2.E-08
RM 8.5 West Total Carcinogenic PAHs --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 1.E-03 1.E-03
RM 8.5 West Total PCB Congeners --
RM 8.5 West Total PCBs, Adjusted 4.E-03 4.E-03
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 8.5 West Total PCB TEQ 5.E-04 5.E-04
RM 8.5 West Total TEQ 5.E-04 5.E-04
RM 8.5 West Pesticides
RM 8.5 West Aldrin 4.E-06 4.E-06
RM 8.5 West Dieldrin 4.E-06 4.E-06
RM 8.5 West Total DDT 6.E-08 6.E-08
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA NA
Exposure Point Total 1.E-04 1.E-04 1.E-06 2.E-08 1.E-04 1.E-03 5.E-04
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 East Metals
RM 8.5 East Arsenic 8.E-05 8.E-05
RM 8.5 East Lead --
RM 8.5 East Mercury 8.E-07 8.E-07 8.E-07
RM 8.5 East Thallium 1.E-04 1.E-04 1.E-04
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 9.E-07 9.E-07
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene --
RM 8.5 East Benzo(a)pyrene --
RM 8.5 East Benzo(b)fluoranthene --
RM 8.5 East Benzo(k)fluoranthene --
RM 8.5 East Dibenzo(a,h)anthracene --
RM 8.5 East Indeno(1,2,3-cd)pyrene --
RM 8.5 East Naphthalene 1.E-08 1.E-08
RM 8.5 East Total Carcinogenic PAHs --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 4.E-05 4.E-05
RM 8.5 East Total PCB Congeners --
RM 8.5 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 3.E-06 3.E-06
RM 8.5 East Total PCB TEQ 7.E-06 7.E-06
RM 8.5 East Total TEQ 1.E-05 1.E-05
RM 8.5 East Pesticides
RM 8.5 East Aldrin 1.E-08 1.E-08
RM 8.5 East Dieldrin 3.E-08 3.E-08
RM 8.5 East Total DDT 1.E-08 1.E-08
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA NA
Exposure Point Total 1.E-04 8.E-05 8.E-07 1.E-08 1.E-04 4.E-05 1.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 West Metals
RM 9 West Arsenic 7.E-05 7.E-05
RM 9 West Lead --
RM 9 West Mercury 8.E-07 8.E-07 8.E-07
RM 9 West Thallium 2.E-04 2.E-04 2.E-04
RM 9 West Butyltins
RM 9 West Tributyltin ion 4.E-07 4.E-07
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene --
RM 9 West Benzo(a)pyrene --
RM 9 West Benzo(b)fluoranthene --
RM 9 West Benzo(k)fluoranthene --
RM 9 West Dibenzo(a,h)anthracene --
RM 9 West Indeno(1,2,3-cd)pyrene --
RM 9 West Naphthalene 1.E-08 1.E-08
RM 9 West Total Carcinogenic PAHs --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 4.E-04 4.E-04
RM 9 West Total PCB Congeners --
RM 9 West Total PCBs, Adjusted 7.E-04 7.E-04
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 9 West Total PCB TEQ 2.E-04 2.E-04
RM 9 West Total TEQ 3.E-04 3.E-04
RM 9 West Pesticides
RM 9 West Aldrin 9.E-08 9.E-08
RM 9 West Dieldrin 5.E-08 5.E-08
RM 9 West Total DDT 4.E-08 4.E-08
RM 9 West Conventionals
RM 9 West Perchlorate NA NA
Exposure Point Total 2.E-04 7.E-05 8.E-07 1.E-08 2.E-04 4.E-04 3.E-04
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 East Metals
RM 9 East Arsenic 6.E-05 6.E-05
RM 9 East Lead --
RM 9 East Mercury 3.E-07 3.E-07 3.E-07
RM 9 East Thallium NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene --
RM 9 East Benzo(a)pyrene --
RM 9 East Benzo(b)fluoranthene --
RM 9 East Benzo(k)fluoranthene --
RM 9 East Dibenzo(a,h)anthracene --
RM 9 East Indeno(1,2,3-cd)pyrene --
RM 9 East Naphthalene 2.E-09 2.E-09
RM 9 East Total Carcinogenic PAHs --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 4.E-05 4.E-05
RM 9 East Total PCB Congeners --
RM 9 East Total PCBs, Adjusted 5.E-05 5.E-05
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 1.E-06 1.E-06
RM 9 East Total PCB TEQ 1.E-05 1.E-05
RM 9 East Total TEQ 1.E-05 1.E-05
RM 9 East Pesticides
RM 9 East Aldrin ND ND
RM 9 East Dieldrin 2.E-08 2.E-08
RM 9 East Total DDT 1.E-08 1.E-08
RM 9 East Conventionals
RM 9 East Perchlorate NA NA
Exposure Point Total 6.E-05 3.E-07 2.E-09 2.E-07 4.E-05 1.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 West Metals
RM 9.5 West Arsenic 6.E-05 6.E-05
RM 9.5 West Lead --
RM 9.5 West Mercury 4.E-07 4.E-07 4.E-07
RM 9.5 West Thallium 3.E-06 3.E-06 3.E-06
RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 4.E-07 4.E-07
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene --
RM 9.5 West Benzo(a)pyrene --
RM 9.5 West Benzo(b)fluoranthene --
RM 9.5 West Benzo(k)fluoranthene --
RM 9.5 West Dibenzo(a,h)anthracene --
RM 9.5 West Indeno(1,2,3-cd)pyrene --
RM 9.5 West Naphthalene 3.E-08 3.E-08
RM 9.5 West Total Carcinogenic PAHs --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 2.E-04 2.E-04
RM 9.5 West Total PCB Congeners --
RM 9.5 West Total PCBs, Adjusted 3.E-04 3.E-04
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 9.5 West Total PCB TEQ 6.E-05 6.E-05
RM 9.5 West Total TEQ 1.E-04 1.E-04
RM 9.5 West Pesticides
RM 9.5 West Aldrin 2.E-07 2.E-07
RM 9.5 West Dieldrin 1.E-07 1.E-07
RM 9.5 West Total DDT 3.E-08 3.E-08
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA NA
Exposure Point Total 3.E-06 6.E-05 4.E-07 3.E-08 4.E-06 2.E-04 1.E-04
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 East Metals
RM 9.5 East Arsenic 5.E-05 5.E-05
RM 9.5 East Lead --
RM 9.5 East Mercury 4.E-07 4.E-07 4.E-07
RM 9.5 East Thallium 2.E-06 2.E-06 2.E-06
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 1.E-07 1.E-07
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene --
RM 9.5 East Benzo(a)pyrene --
RM 9.5 East Benzo(b)fluoranthene --
RM 9.5 East Benzo(k)fluoranthene --
RM 9.5 East Dibenzo(a,h)anthracene --
RM 9.5 East Indeno(1,2,3-cd)pyrene --
RM 9.5 East Naphthalene 3.E-09 3.E-09
RM 9.5 East Total Carcinogenic PAHs --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 3.E-05 3.E-05
RM 9.5 East Total PCB Congeners --
RM 9.5 East Total PCBs, Adjusted 8.E-06 8.E-06
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 9.5 East Total PCB TEQ 4.E-06 4.E-06
RM 9.5 East Total TEQ 9.E-06 9.E-06
RM 9.5 East Pesticides
RM 9.5 East Aldrin 4.E-08 4.E-08
RM 9.5 East Dieldrin 7.E-09 7.E-09
RM 9.5 East Total DDT 1.E-08 1.E-08
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA NA
Exposure Point Total 2.E-06 5.E-05 4.E-07 3.E-09 2.E-06 3.E-05 9.E-06
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 West Metals
RM 10 West Arsenic 2.E-04 2.E-04
RM 10 West Lead --
RM 10 West Mercury 6.E-07 6.E-07 6.E-07
RM 10 West Thallium 2.E-06 2.E-06 2.E-06
RM 10 West Butyltins
RM 10 West Tributyltin ion 1.E-07 1.E-07
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene --
RM 10 West Benzo(a)pyrene --
RM 10 West Benzo(b)fluoranthene --
RM 10 West Benzo(k)fluoranthene --
RM 10 West Dibenzo(a,h)anthracene --
RM 10 West Indeno(1,2,3-cd)pyrene --
RM 10 West Naphthalene 1.E-08 1.E-08
RM 10 West Total Carcinogenic PAHs --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 7.E-08 7.E-08
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 1.E-04 1.E-04
RM 10 West Total PCB Congeners --
RM 10 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 10 West Total PCB TEQ 3.E-05 3.E-05
RM 10 West Total TEQ 5.E-05 5.E-05
RM 10 West Pesticides
RM 10 West Aldrin 6.E-08 6.E-08
RM 10 West Dieldrin ND ND
RM 10 West Total DDT 5.E-08 5.E-08
RM 10 West Conventionals
RM 10 West Perchlorate NA NA
Exposure Point Total 2.E-06 2.E-04 6.E-07 1.E-08 2.E-06 1.E-04 5.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 East Metals
RM 10 East Arsenic 5.E-05 5.E-05
RM 10 East Lead --
RM 10 East Mercury 4.E-07 4.E-07 4.E-07
RM 10 East Thallium NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene --
RM 10 East Benzo(a)pyrene --
RM 10 East Benzo(b)fluoranthene --
RM 10 East Benzo(k)fluoranthene --
RM 10 East Dibenzo(a,h)anthracene --
RM 10 East Indeno(1,2,3-cd)pyrene --
RM 10 East Naphthalene 9.E-09 9.E-09
RM 10 East Total Carcinogenic PAHs --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 3.E-05 3.E-05
RM 10 East Total PCB Congeners --
RM 10 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 3.E-06 3.E-06
RM 10 East Total PCB TEQ 1.E-05 1.E-05
RM 10 East Total TEQ 1.E-05 1.E-05
RM 10 East Pesticides
RM 10 East Aldrin 2.E-08 2.E-08
RM 10 East Dieldrin 1.E-08 1.E-08
RM 10 East Total DDT 5.E-09 5.E-09
RM 10 East Conventionals
RM 10 East Perchlorate NA NA
Exposure Point Total 5.E-05 4.E-07 9.E-09 1.E-07 3.E-05 1.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 West Metals
RM 10.5 West Arsenic 7.E-05 7.E-05
RM 10.5 West Lead --
RM 10.5 West Mercury 4.E-07 4.E-07 4.E-07
RM 10.5 West Thallium NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene --
RM 10.5 West Benzo(a)pyrene --
RM 10.5 West Benzo(b)fluoranthene --
RM 10.5 West Benzo(k)fluoranthene --
RM 10.5 West Dibenzo(a,h)anthracene --
RM 10.5 West Indeno(1,2,3-cd)pyrene --
RM 10.5 West Naphthalene 2.E-08 2.E-08
RM 10.5 West Total Carcinogenic PAHs --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 8.E-08 8.E-08
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.E-05 3.E-05
RM 10.5 West Total PCB Congeners --
RM 10.5 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA NA
RM 10.5 West Total PCB TEQ 1.E-05 1.E-05
RM 10.5 West Total TEQ 1.E-05 1.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 8.E-08 8.E-08
RM 10.5 West Dieldrin ND ND
RM 10.5 West Total DDT 2.E-08 2.E-08
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA NA
Exposure Point Total 7.E-05 4.E-07 2.E-08 2.E-07 3.E-05 1.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 East Metals
RM 10.5 East Arsenic 5.E-05 5.E-05
RM 10.5 East Lead --
RM 10.5 East Mercury 4.E-07 4.E-07 4.E-07
RM 10.5 East Thallium NA NA NA
RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene --
RM 10.5 East Benzo(a)pyrene --
RM 10.5 East Benzo(b)fluoranthene --
RM 10.5 East Benzo(k)fluoranthene --
RM 10.5 East Dibenzo(a,h)anthracene --
RM 10.5 East Indeno(1,2,3-cd)pyrene --
RM 10.5 East Naphthalene 3.E-09 3.E-09
RM 10.5 East Total Carcinogenic PAHs --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 3.E-08 3.E-08
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 4.E-05 4.E-05
RM 10.5 East Total PCB Congeners --
RM 10.5 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA NA
RM 10.5 East Total PCB TEQ 6.E-06 6.E-06
RM 10.5 East Total TEQ 6.E-06 6.E-06
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ND
RM 10.5 East Dieldrin ND ND
RM 10.5 East Total DDT 3.E-08 3.E-08
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA NA
Exposure Point Total 5.E-05 4.E-07 3.E-09 5.E-08 4.E-05 6.E-06
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 West Metals
RM 11 West Arsenic 6.E-05 6.E-05
RM 11 West Lead --
RM 11 West Mercury 4.E-07 4.E-07 4.E-07
RM 11 West Thallium NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene --
RM 11 West Benzo(a)pyrene --
RM 11 West Benzo(b)fluoranthene --
RM 11 West Benzo(k)fluoranthene --
RM 11 West Dibenzo(a,h)anthracene --
RM 11 West Indeno(1,2,3-cd)pyrene --
RM 11 West Naphthalene 4.E-08 4.E-08
RM 11 West Total Carcinogenic PAHs --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 2.E-05 2.E-05
RM 11 West Total PCB Congeners NA
RM 11 West Total PCBs, Adjusted NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA NA
RM 11 West Total PCB TEQ NA NA
RM 11 West Total TEQ NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ND
RM 11 West Dieldrin 1.E-07 1.E-07
RM 11 West Total DDT 1.E-08 1.E-08
RM 11 West Conventionals
RM 11 West Perchlorate NA NA
Exposure Point Total 6.E-05 4.E-07 4.E-08 4.E-07 2.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 11 East Metals
RM 11 East Arsenic 4.E-05 4.E-05
RM 11 East Lead --
RM 11 East Mercury 5.E-07 5.E-07 5.E-07
RM 11 East Thallium 2.E-06 2.E-06 2.E-06
RM 11 East Butyltins
RM 11 East Tributyltin ion 2.E-07 2.E-07
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene --
RM 11 East Benzo(a)pyrene --
RM 11 East Benzo(b)fluoranthene --
RM 11 East Benzo(k)fluoranthene --
RM 11 East Dibenzo(a,h)anthracene --
RM 11 East Indeno(1,2,3-cd)pyrene --
RM 11 East Naphthalene 9.E-09 9.E-09
RM 11 East Total Carcinogenic PAHs --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 6.E-08 6.E-08
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 9.E-04 9.E-04
RM 11 East Total PCB Congeners --
RM 11 East Total PCBs, Adjusted 2.E-03 2.E-03
RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 11 East Total PCB TEQ 2.E-04 2.E-04
RM 11 East Total TEQ 2.E-04 2.E-04
RM 11 East Pesticides
RM 11 East Aldrin ND ND
RM 11 East Dieldrin ND ND
RM 11 East Total DDT 1.E-06 1.E-06
RM 11 East Conventionals
RM 11 East Perchlorate NA NA
Exposure Point Total 2.E-06 4.E-05 5.E-07 9.E-09 3.E-06 9.E-04 2.E-04
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11.5 West Metals
RM 11.5 West Arsenic 5.E-05 5.E-05
RM 11.5 West Lead --
RM 11.5 West Mercury 2.E-07 2.E-07 2.E-07
RM 11.5 West Thallium 2.E-06 2.E-06 2.E-06
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene --
RM 11.5 West Benzo(a)pyrene --
RM 11.5 West Benzo(b)fluoranthene --
RM 11.5 West Benzo(k)fluoranthene --
RM 11.5 West Dibenzo(a,h)anthracene --
RM 11.5 West Indeno(1,2,3-cd)pyrene --
RM 11.5 West Naphthalene 2.E-09 2.E-09
RM 11.5 West Total Carcinogenic PAHs --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 1.E-05 1.E-05
RM 11.5 West Total PCB Congeners --
RM 11.5 West Total PCBs, Adjusted 5.E-05 5.E-05
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 9.E-07 9.E-07
RM 11.5 West Total PCB TEQ 5.E-06 5.E-06
RM 11.5 West Total TEQ 6.E-06 6.E-06
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ND
RM 11.5 West Dieldrin 2.E-08 2.E-08
RM 11.5 West Total DDT 1.E-08 1.E-08
RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA NA
Exposure Point Total 2.E-06 5.E-05 2.E-07 2.E-09 2.E-06 1.E-05 6.E-06
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 West Metals
RM 12 West Arsenic 5.E-05 5.E-05
RM 12 West Lead --
RM 12 West Mercury 2.E-06 2.E-06 2.E-06
RM 12 West Thallium 2.E-06 2.E-06 2.E-06
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene --
RM 12 West Benzo(a)pyrene --
RM 12 West Benzo(b)fluoranthene --
RM 12 West Benzo(k)fluoranthene --
RM 12 West Dibenzo(a,h)anthracene --
RM 12 West Indeno(1,2,3-cd)pyrene --
RM 12 West Naphthalene 3.E-08 3.E-08
RM 12 West Total Carcinogenic PAHs --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 6.E-05 6.E-05
RM 12 West Total PCB Congeners --
RM 12 West Total PCBs, Adjusted 5.E-06 5.E-06
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 8.E-07 8.E-07
RM 12 West Total PCB TEQ 7.E-06 7.E-06
RM 12 West Total TEQ 8.E-06 8.E-06
RM 12 West Pesticides
RM 12 West Aldrin 1.E-07 1.E-07
RM 12 West Dieldrin ND ND
RM 12 West Total DDT 6.E-08 6.E-08
RM 12 West Conventionals
RM 12 West Perchlorate NA NA
Exposure Point Total 2.E-06 5.E-05 2.E-06 3.E-08 3.E-06 6.E-05 8.E-06
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 East Metals
RM 12 East Arsenic 4.E-05 4.E-05
RM 12 East Lead --
RM 12 East Mercury 3.E-07 3.E-07 3.E-07
RM 12 East Thallium 2.E-06 2.E-06 2.E-06
RM 12 East Butyltins
RM 12 East Tributyltin ion 2.E-07 2.E-07
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene --
RM 12 East Benzo(a)pyrene --
RM 12 East Benzo(b)fluoranthene --
RM 12 East Benzo(k)fluoranthene --
RM 12 East Dibenzo(a,h)anthracene --
RM 12 East Indeno(1,2,3-cd)pyrene --
RM 12 East Naphthalene 2.E-08 2.E-08
RM 12 East Total Carcinogenic PAHs --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 5.E-06 5.E-06
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.E-04 1.E-04
RM 12 East Total PCB Congeners --
RM 12 East Total PCBs, Adjusted 6.E-04 6.E-04
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 9.E-06 9.E-06
RM 12 East Total PCB TEQ 6.E-05 6.E-05
RM 12 East Total TEQ 7.E-05 7.E-05
RM 12 East Pesticides
RM 12 East Aldrin ND ND
RM 12 East Dieldrin ND ND
RM 12 East Total DDT 9.E-08 9.E-08
RM 12 East Conventionals
RM 12 East Perchlorate NA NA
Exposure Point Total 2.E-06 4.E-05 3.E-07 2.E-08 8.E-06 1.E-04 7.E-05
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Widec Metals
Study Area Wided Arsenic 8.E-05 8.E-05
Study Area Wided Lead --
Study Area Wided Mercury 1.E-06 1.E-06 1.E-06
Study Area Wided Thallium 2.E-04 2.E-04 2.E-04
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 2.E-05 2.E-05
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene --
Study Area Wided Benzo(a)pyrene --
Study Area Wided Benzo(b)fluoranthene --
Study Area Wided Benzo(k)fluoranthene --
Study Area Wided Dibenzo(a,h)anthracene --
Study Area Wided Indeno(1,2,3-cd)pyrene --
Study Area Wided Naphthalene 4.E-07 4.E-07
Study Area Wided Total Carcinogenic PAHs --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 1.E-04 1.E-04
Study Area Wided Total PCB Congeners --
Study Area Wided Total PCBs, Adjusted 4.E-04 4.E-04
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 5.E-04 5.E-04
Study Area Wided Total PCB TEQ 1.E-04 1.E-04
Study Area Wided Total TEQ 6.E-04 6.E-04
Study Area Wided Pesticides
Study Area Wided Aldrin 1.E-06 1.E-06
Study Area Wided Dieldrin 5.E-07 5.E-07
Study Area Wided Total DDT 1.E-06 1.E-06
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TABLE 5-49.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Wet Suit, In-water Sediment Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Wet Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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HQa
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Endpoint-specific Hazard Indices

Study Area Wided Conventionals
Study Area Wided Perchlorate 1.E-04 1.E-04
Exposure Point Total 2.E-04 8.E-05 1.E-06 4.E-07 2.E-04 2.E-04 6.E-04 1.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB Aroclor data.
c Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable.
HI = Hazard Index.
HQ = Hazard Quotient.
MC = Multnomah Channel.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAH = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
SIL = Swan Island Lagoon
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

RM 1 West Metals
RM 1 West Arsenic 5.3E+00 mg/kg 1.5E+00 1.5E+00 8.3E-09 1.8E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.3E-08 5.2E-08 8.E-05 2.E-04 3.E-04
RM 1 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 5.7E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 1 West Mercury 7.5E-02 mg/kg -- -- 0.0E+00 2.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.4E-10 0.E+00 2.E-06 2.E-06
RM 1 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 4.6E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-09 0.E+00 2.E-05 2.E-05
RM 1 West Butyltins
RM 1 West Tributyltin ion 8.4E-01 ug/kg -- -- 4.4E-12 2.9E-12 -- -- -- 3.0E-04 3.0E-04 1.2E-11 8.2E-12 4.E-08 3.E-08 7.E-08
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 7.3E-01 1.0E-09 5.2E-10 7.E-10 4.E-10 1.E-09 -- -- 2.9E-09 1.5E-09 -- -- --
RM 1 West Benzo(a)pyrene 2.4E+02 ug/kg 7.3E+00 7.3E+00 1.6E-09 8.4E-10 1.E-08 6.E-09 2.E-08 -- -- 4.6E-09 2.3E-09 -- -- --
RM 1 West Benzo(b)fluoranthene 2.3E+02 ug/kg 7.3E-01 7.3E-01 1.6E-09 8.0E-10 1.E-09 6.E-10 2.E-09 -- -- 4.4E-09 2.3E-09 -- -- --
RM 1 West Benzo(k)fluoranthene 7.7E+01 ug/kg 7.3E-02 7.3E-02 5.3E-10 2.7E-10 4.E-11 2.E-11 6.E-11 -- -- 1.5E-09 7.5E-10 -- -- --
RM 1 West Dibenzo(a,h)anthracene 2.4E+01 ug/kg 7.3E+00 7.3E+00 1.7E-10 8.6E-11 1.E-09 6.E-10 2.E-09 -- -- 4.7E-10 2.4E-10 -- -- --
RM 1 West Indeno(1,2,3-cd)pyrene 2.0E+02 ug/kg 7.3E-01 7.3E-01 1.4E-09 7.0E-10 1.E-09 5.E-10 2.E-09 -- -- 3.8E-09 2.0E-09 -- -- --
RM 1 West Naphthalene 2.9E+01 ug/kg -- -- 2.0E-10 1.0E-10 -- -- -- 2.0E-02 2.0E-02 5.5E-10 2.8E-10 3.E-08 1.E-08 4.E-08
RM 1 West Total Carcinogenic PAHsb -- ug/kg -- -- -- -- 2.E-08 8.E-09 2.E-08 -- -- -- -- -- -- --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 4.4E+01 ug/kg 1.4E-02 1.4E-02 2.3E-10 1.5E-10 3.E-12 2.E-12 5.E-12 2.0E-02 2.0E-02 6.5E-10 4.3E-10 3.E-08 2.E-08 5.E-08
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 1.7E+01 ug/kg 2.0E+00 2.0E+00 1.3E-10 5.9E-11 3.E-10 1.E-10 4.E-10 2.0E-05 2.0E-05 3.5E-10 1.7E-10 2.E-05 8.E-06 3.E-05
RM 1 West Total PCB Congeners 7.1E+03 pg/g NA NA 5.2E-11 2.5E-11 NA NA -- NA NA 1.5E-10 6.9E-11 NA NA --
RM 1 West Total PCBs, Adjusted 6.6E+03 pg/g 2.0E+00 2.0E+00 4.9E-11 2.3E-11 1.E-10 5.E-11 1.E-10 2.0E-05 2.0E-05 1.4E-10 6.5E-11 7.E-06 3.E-06 1.E-05
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 4.7E-15 1.0E-14 6.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 1.3E-14 2.9E-14 1.E-05 3.E-05 4.E-05
RM 1 West Total PCB TEQ 2.7E+00 pg/g 1.3E+05 1.3E+05 2.0E-14 9.3E-15 3.E-09 1.E-09 4.E-09 1.0E-09 1.0E-09 5.5E-14 2.6E-14 6.E-05 3.E-05 8.E-05
RM 1 West Total TEQ -- pg/g -- -- -- -- 3.E-09 3.E-09 6.E-09 -- -- -- -- 7.E-05 6.E-05 1.E-04
RM 1 West Pesticides
RM 1 West Aldrin 3.7E-01 ug/kg 1.7E+01 1.7E+01 1.9E-12 1.3E-12 3.E-11 2.E-11 6.E-11 3.0E-05 3.0E-05 5.5E-12 3.6E-12 2.E-07 1.E-07 3.E-07
RM 1 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 West Total DDT 4.6E+00 ug/kg 3.4E-01 3.4E-01 7.2E-12 1.6E-11 2.E-12 5.E-12 8.E-12 5.0E-04 5.0E-04 2.0E-11 4.5E-11 4.E-08 9.E-08 1.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totalc 7.E-08
RM 1 East Metals
RM 1 East Arsenic 5.7E+00 mg/kg 1.5E+00 1.5E+00 9.0E-09 2.0E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.5E-08 5.6E-08 8.E-05 2.E-04 3.E-04
RM 1 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 7.1E-08 NL NL -- NL NL 0.0E+00 2.0E-07 NL NL --
RM 1 East Mercury 7.1E+00 mg/kg -- -- 0.0E+00 2.5E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.0E-08 0.E+00 2.E-04 2.E-04
RM 1 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.2E+00 ug/kg -- -- 6.3E-12 4.2E-12 -- -- -- 3.0E-04 3.0E-04 1.8E-11 1.2E-11 6.E-08 4.E-08 1.E-07

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene 5.3E+01 ug/kg 7.3E-01 7.3E-01 3.6E-10 1.8E-10 3.E-10 1.E-10 4.E-10 -- -- 1.0E-09 5.2E-10 -- -- --
RM 1 East Benzo(a)pyrene 8.1E+01 ug/kg 7.3E+00 7.3E+00 5.5E-10 2.8E-10 4.E-09 2.E-09 6.E-09 -- -- 1.6E-09 7.9E-10 -- -- --
RM 1 East Benzo(b)fluoranthene 6.9E+01 ug/kg 7.3E-01 7.3E-01 4.7E-10 2.4E-10 3.E-10 2.E-10 5.E-10 -- -- 1.3E-09 6.8E-10 -- -- --
RM 1 East Benzo(k)fluoranthene 4.8E+01 ug/kg 7.3E-02 7.3E-02 3.3E-10 1.7E-10 2.E-11 1.E-11 4.E-11 -- -- 9.1E-10 4.7E-10 -- -- --
RM 1 East Dibenzo(a,h)anthracene 9.1E+00 ug/kg 7.3E+00 7.3E+00 6.2E-11 3.2E-11 5.E-10 2.E-10 7.E-10 -- -- 1.7E-10 8.9E-11 -- -- --
RM 1 East Indeno(1,2,3-cd)pyrene 5.6E+01 ug/kg 7.3E-01 7.3E-01 3.9E-10 2.0E-10 3.E-10 1.E-10 4.E-10 -- -- 1.1E-09 5.5E-10 -- -- --
RM 1 East Naphthalene 2.3E+01 ug/kg -- -- 1.6E-10 8.0E-11 -- -- -- 2.0E-02 2.0E-02 4.4E-10 2.3E-10 2.E-08 1.E-08 3.E-08
RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 3.E-09 8.E-09 -- -- -- -- -- -- --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 3.7E-10 2.5E-10 5.E-12 3.E-12 9.E-12 2.0E-02 2.0E-02 1.0E-09 6.9E-10 5.E-08 3.E-08 9.E-08
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 5.1E+02 ug/kg 2.0E+00 2.0E+00 3.7E-09 1.8E-09 7.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 1.0E-08 5.0E-09 5.E-04 2.E-04 8.E-04
RM 1 East Total PCB Congeners 3.7E+03 pg/g NA NA 2.7E-11 1.3E-11 NA NA -- NA NA 7.6E-11 3.6E-11 NA NA --
RM 1 East Total PCBs, Adjusted 3.5E+03 pg/g 2.0E+00 2.0E+00 2.6E-11 1.2E-11 5.E-11 2.E-11 8.E-11 2.0E-05 2.0E-05 7.2E-11 3.4E-11 4.E-06 2.E-06 5.E-06
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 7.5E-01 pg/g 1.3E+05 1.3E+05 1.2E-15 2.6E-15 2.E-10 3.E-10 5.E-10 1.0E-09 1.0E-09 3.3E-15 7.3E-15 3.E-06 7.E-06 1.E-05
RM 1 East Total PCB TEQ 2.7E-01 pg/g 1.3E+05 1.3E+05 2.0E-15 9.5E-16 3.E-10 1.E-10 4.E-10 1.0E-09 1.0E-09 5.6E-15 2.7E-15 6.E-06 3.E-06 8.E-06
RM 1 East Total TEQ -- pg/g -- -- -- -- 4.E-10 5.E-10 9.E-10 -- -- -- -- 9.E-06 1.E-05 2.E-05
RM 1 East Pesticides
RM 1 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1 East Total DDT 4.0E+00 ug/kg 3.4E-01 3.4E-01 6.3E-12 1.4E-11 2.E-12 5.E-12 7.E-12 5.0E-04 5.0E-04 1.8E-11 3.9E-11 4.E-08 8.E-08 1.E-07
RM 1 East Conventionals
RM 1 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-08
RM 1.5 West Metals
RM 1.5 West Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 6.9E-09 1.5E-08 1.E-08 2.E-08 3.E-08 3.0E-04 3.0E-04 1.9E-08 4.3E-08 6.E-05 1.E-04 2.E-04
RM 1.5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 5.2E-08 NL NL -- NL NL 0.0E+00 1.5E-07 NL NL --
RM 1.5 West Mercury 6.8E-02 mg/kg -- -- 0.0E+00 2.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.7E-10 0.E+00 2.E-06 2.E-06
RM 1.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene 3.3E+01 ug/kg 7.3E-01 7.3E-01 2.3E-10 1.2E-10 2.E-10 8.E-11 2.E-10 -- -- 6.3E-10 3.2E-10 -- -- --
RM 1.5 West Benzo(a)pyrene 4.8E+01 ug/kg 7.3E+00 7.3E+00 3.3E-10 1.7E-10 2.E-09 1.E-09 4.E-09 -- -- 9.2E-10 4.7E-10 -- -- --
RM 1.5 West Benzo(b)fluoranthene 4.1E+01 ug/kg 7.3E-01 7.3E-01 2.8E-10 1.4E-10 2.E-10 1.E-10 3.E-10 -- -- 7.9E-10 4.0E-10 -- -- --
RM 1.5 West Benzo(k)fluoranthene 3.4E+01 ug/kg 7.3E-02 7.3E-02 2.3E-10 1.2E-10 2.E-11 9.E-12 3.E-11 -- -- 6.5E-10 3.3E-10 -- -- --
RM 1.5 West Dibenzo(a,h)anthracene 5.9E+00 ug/kg 7.3E+00 7.3E+00 4.0E-11 2.1E-11 3.E-10 2.E-10 4.E-10 -- -- 1.1E-10 5.8E-11 -- -- --
RM 1.5 West Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 7.3E-01 2.5E-10 1.3E-10 2.E-10 9.E-11 3.E-10 -- -- 7.1E-10 3.6E-10 -- -- --
RM 1.5 West Naphthalene 9.6E+00 ug/kg -- -- 6.6E-11 3.4E-11 -- -- -- 2.0E-02 2.0E-02 1.8E-10 9.4E-11 9.E-09 5.E-09 1.E-08
RM 1.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 2.E-09 5.E-09 -- -- -- -- -- -- --
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 1.4E-02 ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 2.2E+01 ug/kg 2.0E+00 2.0E+00 1.6E-10 7.6E-11 3.E-10 2.E-10 5.E-10 2.0E-05 2.0E-05 4.5E-10 2.1E-10 2.E-05 1.E-05 3.E-05
RM 1.5 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 1.5 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 9.4E-02 pg/g 1.3E+05 1.3E+05 1.5E-16 3.3E-16 2.E-11 4.E-11 6.E-11 1.0E-09 1.0E-09 4.2E-16 9.2E-16 4.E-07 9.E-07 1.E-06
RM 1.5 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 1.5 West Total TEQ -- pg/g -- -- -- -- 2.E-11 4.E-11 6.E-11 -- -- -- -- 4.E-07 9.E-07 1.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 1.5 West Total DDT 1.1E+00 ug/kg 3.4E-01 3.4E-01 1.7E-12 3.8E-12 6.E-13 1.E-12 2.E-12 5.0E-04 5.0E-04 4.8E-12 1.1E-11 1.E-08 2.E-08 3.E-08
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
RM 1.5 East Metals
RM 1.5 East Arsenic 5.4E+00 mg/kg 1.5E+00 1.5E+00 8.5E-09 1.9E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.4E-08 5.3E-08 8.E-05 2.E-04 3.E-04
RM 1.5 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 4.7E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 1.5 East Mercury 1.3E-01 mg/kg -- -- 0.0E+00 4.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-09 0.E+00 4.E-06 4.E-06
RM 1.5 East Thallium 8.9E-02 mg/kg -- -- 0.0E+00 3.1E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.7E-10 0.E+00 1.E-05 1.E-05
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.7E-01 ug/kg -- -- 1.9E-12 1.3E-12 -- -- -- 3.0E-04 3.0E-04 5.5E-12 3.6E-12 2.E-08 1.E-08 3.E-08
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene 9.4E+02 ug/kg 7.3E-01 7.3E-01 6.4E-09 3.3E-09 5.E-09 2.E-09 7.E-09 -- -- 1.8E-08 9.2E-09 -- -- --
RM 1.5 East Benzo(a)pyrene 1.4E+03 ug/kg 7.3E+00 7.3E+00 9.6E-09 4.9E-09 7.E-08 4.E-08 1.E-07 -- -- 2.7E-08 1.4E-08 -- -- --
RM 1.5 East Benzo(b)fluoranthene 8.2E+02 ug/kg 7.3E-01 7.3E-01 5.6E-09 2.9E-09 4.E-09 2.E-09 6.E-09 -- -- 1.6E-08 8.0E-09 -- -- --
RM 1.5 East Benzo(k)fluoranthene 8.2E+02 ug/kg 7.3E-02 7.3E-02 5.6E-09 2.9E-09 4.E-10 2.E-10 6.E-10 -- -- 1.6E-08 8.0E-09 -- -- --
RM 1.5 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 9.6E-10 4.9E-10 7.E-09 4.E-09 1.E-08 -- -- 2.7E-09 1.4E-09 -- -- --
RM 1.5 East Indeno(1,2,3-cd)pyrene 1.0E+03 ug/kg 7.3E-01 7.3E-01 6.8E-09 3.5E-09 5.E-09 3.E-09 8.E-09 -- -- 1.9E-08 9.8E-09 -- -- --
RM 1.5 East Naphthalene 3.7E+02 ug/kg -- -- 2.5E-09 1.3E-09 -- -- -- 2.0E-02 2.0E-02 7.1E-09 3.6E-09 4.E-07 2.E-07 5.E-07
RM 1.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-08 5.E-08 1.E-07 -- -- -- -- -- -- --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 1.7E+02 ug/kg 1.4E-02 1.4E-02 8.9E-10 5.9E-10 1.E-11 8.E-12 2.E-11 2.0E-02 2.0E-02 2.5E-09 1.7E-09 1.E-07 8.E-08 2.E-07
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 4.1E+01 ug/kg 2.0E+00 2.0E+00 3.0E-10 1.4E-10 6.E-10 3.E-10 9.E-10 2.0E-05 2.0E-05 8.4E-10 4.0E-10 4.E-05 2.E-05 6.E-05
RM 1.5 East Total PCB Congeners 3.5E+03 pg/g NA NA 2.6E-11 1.2E-11 NA NA -- NA NA 7.2E-11 3.4E-11 NA NA --
RM 1.5 East Total PCBs, Adjusted 3.2E+03 pg/g 2.0E+00 2.0E+00 2.4E-11 1.1E-11 5.E-11 2.E-11 7.E-11 2.0E-05 2.0E-05 6.7E-11 3.2E-11 3.E-06 2.E-06 5.E-06
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 1.8E+00 pg/g 1.3E+05 1.3E+05 2.9E-15 6.3E-15 4.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 8.0E-15 1.8E-14 8.E-06 2.E-05 3.E-05
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 1.5 East Total PCB TEQ 1.1E-01 pg/g 1.3E+05 1.3E+05 7.8E-16 3.7E-16 1.E-10 5.E-11 1.E-10 1.0E-09 1.0E-09 2.2E-15 1.0E-15 2.E-06 1.E-06 3.E-06
RM 1.5 East Total TEQ -- pg/g -- -- -- -- 5.E-10 9.E-10 1.E-09 -- -- -- -- 1.E-05 2.E-05 3.E-05
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 1.5 East Dieldrin 6.9E-02 ug/kg 1.6E+01 1.6E+01 3.6E-13 2.4E-13 6.E-12 4.E-12 1.E-11 5.0E-05 5.0E-05 1.0E-12 6.8E-13 2.E-08 1.E-08 3.E-08
RM 1.5 East Total DDT 2.2E+01 ug/kg 3.4E-01 3.4E-01 3.4E-11 7.6E-11 1.E-11 3.E-11 4.E-11 5.0E-04 5.0E-04 9.6E-11 2.1E-10 2.E-07 4.E-07 6.E-07
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 2 West Metals
RM 2 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 6.1E-09 1.3E-08 9.E-09 2.E-08 3.E-08 3.0E-04 3.0E-04 1.7E-08 3.8E-08 6.E-05 1.E-04 2.E-04
RM 2 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 4.8E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 2 West Mercury 7.8E-02 mg/kg -- -- 0.0E+00 2.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.6E-10 0.E+00 3.E-06 3.E-06
RM 2 West Thallium 1.3E-01 mg/kg -- -- 0.0E+00 4.6E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.3E-09 0.E+00 2.E-05 2.E-05
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.1E+00 ug/kg -- -- 1.1E-11 7.3E-12 -- -- -- 3.0E-04 3.0E-04 3.1E-11 2.1E-11 1.E-07 7.E-08 2.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene 5.5E+01 ug/kg 7.3E-01 7.3E-01 3.7E-10 1.9E-10 3.E-10 1.E-10 4.E-10 -- -- 1.0E-09 5.3E-10 -- -- --
RM 2 West Benzo(a)pyrene 9.8E+01 ug/kg 7.3E+00 7.3E+00 6.7E-10 3.4E-10 5.E-09 3.E-09 7.E-09 -- -- 1.9E-09 9.6E-10 -- -- --
RM 2 West Benzo(b)fluoranthene 9.8E+01 ug/kg 7.3E-01 7.3E-01 6.7E-10 3.4E-10 5.E-10 2.E-10 7.E-10 -- -- 1.9E-09 9.6E-10 -- -- --
RM 2 West Benzo(k)fluoranthene 3.2E+01 ug/kg 7.3E-02 7.3E-02 2.2E-10 1.1E-10 2.E-11 8.E-12 2.E-11 -- -- 6.1E-10 3.1E-10 -- -- --
RM 2 West Dibenzo(a,h)anthracene 1.0E+01 ug/kg 7.3E+00 7.3E+00 7.1E-11 3.6E-11 5.E-10 3.E-10 8.E-10 -- -- 2.0E-10 1.0E-10 -- -- --
RM 2 West Indeno(1,2,3-cd)pyrene 8.1E+01 ug/kg 7.3E-01 7.3E-01 5.6E-10 2.8E-10 4.E-10 2.E-10 6.E-10 -- -- 1.6E-09 7.9E-10 -- -- --
RM 2 West Naphthalene 1.0E+01 ug/kg -- -- 6.8E-11 3.5E-11 -- -- -- 2.0E-02 2.0E-02 1.9E-10 9.8E-11 1.E-08 5.E-09 1.E-08
RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-09 3.E-09 1.E-08 -- -- -- -- -- -- --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 4.8E+01 ug/kg 1.4E-02 1.4E-02 2.5E-10 1.7E-10 4.E-12 2.E-12 6.E-12 2.0E-02 2.0E-02 7.1E-10 4.7E-10 4.E-08 2.E-08 6.E-08
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 1.8E+01 ug/kg 2.0E+00 2.0E+00 1.3E-10 6.4E-11 3.E-10 1.E-10 4.E-10 2.0E-05 2.0E-05 3.8E-10 1.8E-10 2.E-05 9.E-06 3.E-05
RM 2 West Total PCB Congeners 1.2E+04 pg/g NA NA 8.8E-11 4.2E-11 NA NA -- NA NA 2.5E-10 1.2E-10 NA NA --
RM 2 West Total PCBs, Adjusted 1.1E+04 pg/g 2.0E+00 2.0E+00 8.3E-11 3.9E-11 2.E-10 8.E-11 2.E-10 2.0E-05 2.0E-05 2.3E-10 1.1E-10 1.E-05 6.E-06 2.E-05
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 2.2E+00 pg/g 1.3E+05 1.3E+05 3.4E-15 7.6E-15 4.E-10 1.E-09 1.E-09 1.0E-09 1.0E-09 9.6E-15 2.1E-14 1.E-05 2.E-05 3.E-05
RM 2 West Total PCB TEQ 3.5E-01 pg/g 1.3E+05 1.3E+05 2.6E-15 1.2E-15 3.E-10 2.E-10 5.E-10 1.0E-09 1.0E-09 7.3E-15 3.5E-15 7.E-06 3.E-06 1.E-05
RM 2 West Total TEQ -- pg/g -- -- -- -- 8.E-10 1.E-09 2.E-09 -- -- -- -- 2.E-05 2.E-05 4.E-05
RM 2 West Pesticides
RM 2 West Aldrin 3.6E-01 ug/kg 1.7E+01 1.7E+01 1.9E-12 1.3E-12 3.E-11 2.E-11 5.E-11 3.0E-05 3.0E-05 5.3E-12 3.5E-12 2.E-07 1.E-07 3.E-07
RM 2 West Dieldrin 2.7E-01 ug/kg 1.6E+01 1.6E+01 1.4E-12 9.4E-13 2.E-11 2.E-11 4.E-11 5.0E-05 5.0E-05 4.0E-12 2.6E-12 8.E-08 5.E-08 1.E-07
RM 2 West Total DDT 3.2E+00 ug/kg 3.4E-01 3.4E-01 5.0E-12 1.1E-11 2.E-12 4.E-12 5.E-12 5.0E-04 5.0E-04 1.4E-11 3.1E-11 3.E-08 6.E-08 9.E-08
RM 2 West Conventionals
RM 2 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2 East Metals
RM 2 East Arsenic 4.3E+00 mg/kg 1.5E+00 1.5E+00 6.8E-09 1.5E-08 1.E-08 2.E-08 3.E-08 3.0E-04 3.0E-04 1.9E-08 4.2E-08 6.E-05 1.E-04 2.E-04
RM 2 East Lead 4.3E+01 mg/kg NL NL 0.0E+00 1.5E-07 NL NL -- NL NL 0.0E+00 4.2E-07 NL NL --
RM 2 East Mercury 9.1E-02 mg/kg -- -- 0.0E+00 3.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.9E-10 0.E+00 3.E-06 3.E-06
RM 2 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 3.7E+00 ug/kg -- -- 1.9E-11 1.3E-11 -- -- -- 3.0E-04 3.0E-04 5.5E-11 3.6E-11 2.E-07 1.E-07 3.E-07
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene 9.7E+01 ug/kg 7.3E-01 7.3E-01 6.6E-10 3.4E-10 5.E-10 2.E-10 7.E-10 -- -- 1.9E-09 9.5E-10 -- -- --
RM 2 East Benzo(a)pyrene 1.2E+02 ug/kg 7.3E+00 7.3E+00 8.2E-10 4.2E-10 6.E-09 3.E-09 9.E-09 -- -- 2.3E-09 1.2E-09 -- -- --
RM 2 East Benzo(b)fluoranthene 1.3E+02 ug/kg 7.3E-01 7.3E-01 9.0E-10 4.6E-10 7.E-10 3.E-10 1.E-09 -- -- 2.5E-09 1.3E-09 -- -- --
RM 2 East Benzo(k)fluoranthene 7.7E+01 ug/kg 7.3E-02 7.3E-02 5.3E-10 2.7E-10 4.E-11 2.E-11 6.E-11 -- -- 1.5E-09 7.6E-10 -- -- --
RM 2 East Dibenzo(a,h)anthracene 2.4E+01 ug/kg 7.3E+00 7.3E+00 1.6E-10 8.2E-11 1.E-09 6.E-10 2.E-09 -- -- 4.5E-10 2.3E-10 -- -- --
RM 2 East Indeno(1,2,3-cd)pyrene 1.1E+02 ug/kg 7.3E-01 7.3E-01 7.3E-10 3.7E-10 5.E-10 3.E-10 8.E-10 -- -- 2.0E-09 1.0E-09 -- -- --
RM 2 East Naphthalene 2.1E+01 ug/kg -- -- 1.4E-10 7.3E-11 -- -- -- 2.0E-02 2.0E-02 4.0E-10 2.1E-10 2.E-08 1.E-08 3.E-08
RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-09 5.E-09 1.E-08 -- -- -- -- -- -- --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 6.3E-10 4.2E-10 9.E-12 6.E-12 1.E-11 2.0E-02 2.0E-02 1.8E-09 1.2E-09 9.E-08 6.E-08 1.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 9.1E+02 ug/kg 2.0E+00 2.0E+00 6.7E-09 3.2E-09 1.E-08 6.E-09 2.E-08 2.0E-05 2.0E-05 1.9E-08 8.9E-09 9.E-04 4.E-04 1.E-03
RM 2 East Total PCB Congeners 3.4E+06 pg/g NA NA 2.5E-08 1.2E-08 NA NA -- NA NA 6.9E-08 3.3E-08 NA NA --
RM 2 East Total PCBs, Adjusted 3.2E+06 pg/g 2.0E+00 2.0E+00 2.4E-08 1.1E-08 5.E-08 2.E-08 7.E-08 2.0E-05 2.0E-05 6.6E-08 3.1E-08 3.E-03 2.E-03 5.E-03
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 4.0E+00 pg/g 1.3E+05 1.3E+05 6.3E-15 1.4E-14 8.E-10 2.E-09 3.E-09 1.0E-09 1.0E-09 1.8E-14 3.9E-14 2.E-05 4.E-05 6.E-05
RM 2 East Total PCB TEQ 4.5E+01 pg/g 1.3E+05 1.3E+05 3.3E-13 1.6E-13 4.E-08 2.E-08 6.E-08 1.0E-09 1.0E-09 9.2E-13 4.4E-13 9.E-04 4.E-04 1.E-03
RM 2 East Total TEQ -- pg/g -- -- -- -- 4.E-08 2.E-08 7.E-08 -- -- -- -- 9.E-04 5.E-04 1.E-03
RM 2 East Pesticides
RM 2 East Aldrin 7.0E-01 ug/kg 1.7E+01 1.7E+01 3.7E-12 2.4E-12 6.E-11 4.E-11 1.E-10 3.0E-05 3.0E-05 1.0E-11 6.8E-12 3.E-07 2.E-07 6.E-07
RM 2 East Dieldrin 1.2E+00 ug/kg 1.6E+01 1.6E+01 6.6E-12 4.4E-12 1.E-10 7.E-11 2.E-10 5.0E-05 5.0E-05 1.8E-11 1.2E-11 4.E-07 2.E-07 6.E-07
RM 2 East Total DDT 4.2E+00 ug/kg 3.4E-01 3.4E-01 6.6E-12 1.5E-11 2.E-12 5.E-12 7.E-12 5.0E-04 5.0E-04 1.9E-11 4.1E-11 4.E-08 8.E-08 1.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 2.5 West Metals
RM 2.5 West Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 7.4E-09 1.6E-08 1.E-08 2.E-08 4.E-08 3.0E-04 3.0E-04 2.1E-08 4.6E-08 7.E-05 2.E-04 2.E-04
RM 2.5 West Lead 1.7E+01 mg/kg NL NL 0.0E+00 6.1E-08 NL NL -- NL NL 0.0E+00 1.7E-07 NL NL --
RM 2.5 West Mercury 9.1E-02 mg/kg -- -- 0.0E+00 3.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.9E-10 0.E+00 3.E-06 3.E-06
RM 2.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.3E+00 ug/kg -- -- 1.2E-11 8.0E-12 -- -- -- 3.0E-04 3.0E-04 3.4E-11 2.3E-11 1.E-07 8.E-08 2.E-07
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene 3.1E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 1.1E-09 2.E-09 8.E-10 2.E-09 -- -- 5.9E-09 3.0E-09 -- -- --
RM 2.5 West Benzo(a)pyrene 5.5E+02 ug/kg 7.3E+00 7.3E+00 3.7E-09 1.9E-09 3.E-08 1.E-08 4.E-08 -- -- 1.0E-08 5.3E-09 -- -- --
RM 2.5 West Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 2.7E-09 1.4E-09 2.E-09 1.E-09 3.E-09 -- -- 7.6E-09 3.9E-09 -- -- --
RM 2.5 West Benzo(k)fluoranthene 2.5E+02 ug/kg 7.3E-02 7.3E-02 1.7E-09 8.9E-10 1.E-10 6.E-11 2.E-10 -- -- 4.9E-09 2.5E-09 -- -- --
RM 2.5 West Dibenzo(a,h)anthracene 6.4E+01 ug/kg 7.3E+00 7.3E+00 4.4E-10 2.2E-10 3.E-09 2.E-09 5.E-09 -- -- 1.2E-09 6.2E-10 -- -- --
RM 2.5 West Indeno(1,2,3-cd)pyrene 4.7E+02 ug/kg 7.3E-01 7.3E-01 3.2E-09 1.6E-09 2.E-09 1.E-09 4.E-09 -- -- 9.0E-09 4.6E-09 -- -- --
RM 2.5 West Naphthalene 7.6E+01 ug/kg -- -- 5.2E-10 2.7E-10 -- -- -- 2.0E-02 2.0E-02 1.5E-09 7.4E-10 7.E-08 4.E-08 1.E-07
RM 2.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 2.E-08 6.E-08 -- -- -- -- -- -- --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 4.3E+01 ug/kg 1.4E-02 1.4E-02 2.3E-10 1.5E-10 3.E-12 2.E-12 5.E-12 2.0E-02 2.0E-02 6.3E-10 4.2E-10 3.E-08 2.E-08 5.E-08
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.0E+00 1.6E-10 7.5E-11 3.E-10 1.E-10 5.E-10 2.0E-05 2.0E-05 4.4E-10 2.1E-10 2.E-05 1.E-05 3.E-05
RM 2.5 West Total PCB Congeners 7.3E+03 pg/g NA NA 5.4E-11 2.5E-11 NA NA -- NA NA 1.5E-10 7.1E-11 NA NA --
RM 2.5 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 5.1E-11 2.4E-11 1.E-10 5.E-11 1.E-10 2.0E-05 2.0E-05 1.4E-10 6.7E-11 7.E-06 3.E-06 1.E-05
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 4.1E-01 pg/g 1.3E+05 1.3E+05 6.5E-16 1.4E-15 8.E-11 2.E-10 3.E-10 1.0E-09 1.0E-09 1.8E-15 4.0E-15 2.E-06 4.E-06 6.E-06
RM 2.5 West Total PCB TEQ 2.1E-01 pg/g 1.3E+05 1.3E+05 1.5E-15 7.2E-16 2.E-10 9.E-11 3.E-10 1.0E-09 1.0E-09 4.3E-15 2.0E-15 4.E-06 2.E-06 6.E-06
RM 2.5 West Total TEQ -- pg/g -- -- -- -- 3.E-10 3.E-10 6.E-10 -- -- -- -- 6.E-06 6.E-06 1.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 2.6E-01 ug/kg 1.7E+01 1.7E+01 1.4E-12 9.0E-13 2.E-11 2.E-11 4.E-11 3.0E-05 3.0E-05 3.8E-12 2.5E-12 1.E-07 8.E-08 2.E-07
RM 2.5 West Dieldrin 2.2E-01 ug/kg 1.6E+01 1.6E+01 1.2E-12 7.7E-13 2.E-11 1.E-11 3.E-11 5.0E-05 5.0E-05 3.2E-12 2.2E-12 6.E-08 4.E-08 1.E-07
RM 2.5 West Total DDT 3.4E+00 ug/kg 3.4E-01 3.4E-01 5.4E-12 1.2E-11 2.E-12 4.E-12 6.E-12 5.0E-04 5.0E-04 1.5E-11 3.3E-11 3.E-08 7.E-08 1.E-07
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-08
RM 2.5 East Metals
RM 2.5 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 7.6E-09 1.7E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.1E-08 4.7E-08 7.E-05 2.E-04 2.E-04
RM 2.5 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 7.1E-08 NL NL -- NL NL 0.0E+00 2.0E-07 NL NL --
RM 2.5 East Mercury 9.1E-02 mg/kg -- -- 0.0E+00 3.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.9E-10 0.E+00 3.E-06 3.E-06
RM 2.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene 2.9E+03 ug/kg 7.3E-01 7.3E-01 2.0E-08 1.0E-08 1.E-08 7.E-09 2.E-08 -- -- 5.5E-08 2.8E-08 -- -- --
RM 2.5 East Benzo(a)pyrene 2.3E+03 ug/kg 7.3E+00 7.3E+00 1.5E-08 7.9E-09 1.E-07 6.E-08 2.E-07 -- -- 4.3E-08 2.2E-08 -- -- --
RM 2.5 East Benzo(b)fluoranthene 2.0E+03 ug/kg 7.3E-01 7.3E-01 1.3E-08 6.8E-09 1.E-08 5.E-09 1.E-08 -- -- 3.8E-08 1.9E-08 -- -- --
RM 2.5 East Benzo(k)fluoranthene 6.2E+02 ug/kg 7.3E-02 7.3E-02 4.2E-09 2.2E-09 3.E-10 2.E-10 5.E-10 -- -- 1.2E-08 6.0E-09 -- -- --
RM 2.5 East Dibenzo(a,h)anthracene 2.2E+02 ug/kg 7.3E+00 7.3E+00 1.5E-09 7.8E-10 1.E-08 6.E-09 2.E-08 -- -- 4.3E-09 2.2E-09 -- -- --
RM 2.5 East Indeno(1,2,3-cd)pyrene 1.3E+03 ug/kg 7.3E-01 7.3E-01 8.8E-09 4.5E-09 6.E-09 3.E-09 1.E-08 -- -- 2.5E-08 1.3E-08 -- -- --
RM 2.5 East Naphthalene 2.1E+02 ug/kg -- -- 1.4E-09 7.3E-10 -- -- -- 2.0E-02 2.0E-02 4.0E-09 2.0E-09 2.E-07 1.E-07 3.E-07
RM 2.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 8.E-08 2.E-07 -- -- -- -- -- -- --
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 5.6E-10 3.7E-10 8.E-12 5.E-12 1.E-11 2.0E-02 2.0E-02 1.6E-09 1.0E-09 8.E-08 5.E-08 1.E-07
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 7.7E+01 ug/kg 2.0E+00 2.0E+00 5.7E-10 2.7E-10 1.E-09 5.E-10 2.E-09 2.0E-05 2.0E-05 1.6E-09 7.6E-10 8.E-05 4.E-05 1.E-04
RM 2.5 East Total PCB Congeners 1.8E+05 pg/g NA NA 1.3E-09 6.3E-10 NA NA -- NA NA 3.7E-09 1.8E-09 NA NA --
RM 2.5 East Total PCBs, Adjusted 1.7E+05 pg/g 2.0E+00 2.0E+00 1.3E-09 6.0E-10 3.E-09 1.E-09 4.E-09 2.0E-05 2.0E-05 3.5E-09 1.7E-09 2.E-04 8.E-05 3.E-04
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 1.7E-15 3.7E-15 2.E-10 5.E-10 7.E-10 1.0E-09 1.0E-09 4.7E-15 1.0E-14 5.E-06 1.E-05 2.E-05
RM 2.5 East Total PCB TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 2.4E-14 1.2E-14 3.E-09 2.E-09 5.E-09 1.0E-09 1.0E-09 6.8E-14 3.2E-14 7.E-05 3.E-05 1.E-04
RM 2.5 East Total TEQ -- pg/g -- -- -- -- 3.E-09 2.E-09 5.E-09 -- -- -- -- 7.E-05 4.E-05 1.E-04
RM 2.5 East Pesticides
RM 2.5 East Aldrin 7.5E-01 ug/kg 1.7E+01 1.7E+01 4.0E-12 2.6E-12 7.E-11 4.E-11 1.E-10 3.0E-05 3.0E-05 1.1E-11 7.4E-12 4.E-07 2.E-07 6.E-07
RM 2.5 East Dieldrin 3.3E-01 ug/kg 1.6E+01 1.6E+01 1.7E-12 1.1E-12 3.E-11 2.E-11 5.E-11 5.0E-05 5.0E-05 4.8E-12 3.2E-12 1.E-07 6.E-08 2.E-07
RM 2.5 East Total DDT 8.5E+00 ug/kg 3.4E-01 3.4E-01 1.3E-11 3.0E-11 5.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 3.8E-11 8.3E-11 8.E-08 2.E-07 2.E-07
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 2.5 MC Metals
RM 2.5 MC Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 7.5E-09 1.7E-08 1.E-08 2.E-08 4.E-08 3.0E-04 3.0E-04 2.1E-08 4.7E-08 7.E-05 2.E-04 2.E-04
RM 2.5 MC Lead 1.7E+01 mg/kg NL NL 0.0E+00 5.9E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 2.5 MC Mercury 1.3E-01 mg/kg -- -- 0.0E+00 4.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 2.5 MC Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene 3.1E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 1.1E-09 2.E-09 8.E-10 2.E-09 -- -- 5.9E-09 3.0E-09 -- -- --
RM 2.5 MC Benzo(a)pyrene 4.9E+02 ug/kg 7.3E+00 7.3E+00 3.3E-09 1.7E-09 2.E-08 1.E-08 4.E-08 -- -- 9.4E-09 4.8E-09 -- -- --
RM 2.5 MC Benzo(b)fluoranthene 4.5E+02 ug/kg 7.3E-01 7.3E-01 3.1E-09 1.6E-09 2.E-09 1.E-09 3.E-09 -- -- 8.6E-09 4.4E-09 -- -- --
RM 2.5 MC Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 7.3E-02 9.8E-10 5.0E-10 7.E-11 4.E-11 1.E-10 -- -- 2.8E-09 1.4E-09 -- -- --
RM 2.5 MC Dibenzo(a,h)anthracene 4.7E+01 ug/kg 7.3E+00 7.3E+00 3.2E-10 1.6E-10 2.E-09 1.E-09 4.E-09 -- -- 9.0E-10 4.6E-10 -- -- --
RM 2.5 MC Indeno(1,2,3-cd)pyrene 3.8E+02 ug/kg 7.3E-01 7.3E-01 2.6E-09 1.3E-09 2.E-09 1.E-09 3.E-09 -- -- 7.2E-09 3.7E-09 -- -- --
RM 2.5 MC Naphthalene 9.9E+01 ug/kg -- -- 6.8E-10 3.5E-10 -- -- -- 2.0E-02 2.0E-02 1.9E-09 9.7E-10 1.E-07 5.E-08 1.E-07
RM 2.5 MC Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 2.E-08 5.E-08 -- -- -- -- -- -- --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 1.4E-02 4.9E-10 3.3E-10 7.E-12 5.E-12 1.E-11 2.0E-02 2.0E-02 1.4E-09 9.1E-10 7.E-08 5.E-08 1.E-07
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 3.9E+01 ug/kg 2.0E+00 2.0E+00 2.8E-10 1.4E-10 6.E-10 3.E-10 8.E-10 2.0E-05 2.0E-05 8.0E-10 3.8E-10 4.E-05 2.E-05 6.E-05
RM 2.5 MC Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 2.5 MC Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 2.5 MC Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 6.5E-01 ug/kg 1.7E+01 1.7E+01 3.4E-12 2.3E-12 6.E-11 4.E-11 1.E-10 3.0E-05 3.0E-05 9.6E-12 6.4E-12 3.E-07 2.E-07 5.E-07
RM 2.5 MC Dieldrin 9.7E-01 ug/kg 1.6E+01 1.6E+01 5.1E-12 3.4E-12 8.E-11 5.E-11 1.E-10 5.0E-05 5.0E-05 1.4E-11 9.5E-12 3.E-07 2.E-07 5.E-07
RM 2.5 MC Total DDT 1.1E+01 ug/kg 3.4E-01 3.4E-01 1.7E-11 3.8E-11 6.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 4.8E-11 1.1E-10 1.E-07 2.E-07 3.E-07
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-08
RM 3 West Metals
RM 3 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 6.4E-09 1.4E-08 1.E-08 2.E-08 3.E-08 3.0E-04 3.0E-04 1.8E-08 4.0E-08 6.E-05 1.E-04 2.E-04
RM 3 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 4.9E-08 NL NL -- NL NL 0.0E+00 1.4E-07 NL NL --
RM 3 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 3.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.0E-09 0.E+00 3.E-06 3.E-06
RM 3 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 8.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.3E-07 0.E+00 3.E-03 3.E-03
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.8E+01 ug/kg -- -- 9.5E-11 6.3E-11 -- -- -- 3.0E-04 3.0E-04 2.7E-10 1.8E-10 9.E-07 6.E-07 1.E-06
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene 4.7E+02 ug/kg 7.3E-01 7.3E-01 3.2E-09 1.6E-09 2.E-09 1.E-09 4.E-09 -- -- 8.9E-09 4.6E-09 -- -- --
RM 3 West Benzo(a)pyrene 7.1E+02 ug/kg 7.3E+00 7.3E+00 4.8E-09 2.5E-09 4.E-08 2.E-08 5.E-08 -- -- 1.4E-08 6.9E-09 -- -- --
RM 3 West Benzo(b)fluoranthene 6.0E+02 ug/kg 7.3E-01 7.3E-01 4.1E-09 2.1E-09 3.E-09 2.E-09 5.E-09 -- -- 1.2E-08 5.9E-09 -- -- --
RM 3 West Benzo(k)fluoranthene 4.0E+02 ug/kg 7.3E-02 7.3E-02 2.7E-09 1.4E-09 2.E-10 1.E-10 3.E-10 -- -- 7.6E-09 3.9E-09 -- -- --
RM 3 West Dibenzo(a,h)anthracene 8.2E+01 ug/kg 7.3E+00 7.3E+00 5.6E-10 2.9E-10 4.E-09 2.E-09 6.E-09 -- -- 1.6E-09 8.0E-10 -- -- --
RM 3 West Indeno(1,2,3-cd)pyrene 4.8E+02 ug/kg 7.3E-01 7.3E-01 3.3E-09 1.7E-09 2.E-09 1.E-09 4.E-09 -- -- 9.1E-09 4.7E-09 -- -- --
RM 3 West Naphthalene 2.2E+02 ug/kg -- -- 1.5E-09 7.8E-10 -- -- -- 2.0E-02 2.0E-02 4.3E-09 2.2E-09 2.E-07 1.E-07 3.E-07
RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 2.E-08 7.E-08 -- -- -- -- -- -- --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 5.8E+01 ug/kg 1.4E-02 1.4E-02 3.0E-10 2.0E-10 4.E-12 3.E-12 7.E-12 2.0E-02 2.0E-02 8.5E-10 5.6E-10 4.E-08 3.E-08 7.E-08
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 1.8E+01 ug/kg 2.0E+00 2.0E+00 1.3E-10 6.2E-11 3.E-10 1.E-10 4.E-10 2.0E-05 2.0E-05 3.6E-10 1.7E-10 2.E-05 9.E-06 3.E-05
RM 3 West Total PCB Congeners 1.6E+04 pg/g NA NA 1.2E-10 5.6E-11 NA NA -- NA NA 3.3E-10 1.6E-10 NA NA --
RM 3 West Total PCBs, Adjusted 1.5E+04 pg/g 2.0E+00 2.0E+00 1.1E-10 5.3E-11 2.E-10 1.E-10 3.E-10 2.0E-05 2.0E-05 3.1E-10 1.5E-10 2.E-05 7.E-06 2.E-05
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 2.6E-15 5.8E-15 3.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 7.3E-15 1.6E-14 7.E-06 2.E-05 2.E-05
RM 3 West Total PCB TEQ 4.4E-01 pg/g 1.3E+05 1.3E+05 3.3E-15 1.5E-15 4.E-10 2.E-10 6.E-10 1.0E-09 1.0E-09 9.1E-15 4.3E-15 9.E-06 4.E-06 1.E-05
RM 3 West Total TEQ -- pg/g -- -- -- -- 8.E-10 1.E-09 2.E-09 -- -- -- -- 2.E-05 2.E-05 4.E-05
RM 3 West Pesticides
RM 3 West Aldrin 5.2E-01 ug/kg 1.7E+01 1.7E+01 2.7E-12 1.8E-12 5.E-11 3.E-11 8.E-11 3.0E-05 3.0E-05 7.7E-12 5.1E-12 3.E-07 2.E-07 4.E-07
RM 3 West Dieldrin 1.3E+00 ug/kg 1.6E+01 1.6E+01 6.9E-12 4.6E-12 1.E-10 7.E-11 2.E-10 5.0E-05 5.0E-05 1.9E-11 1.3E-11 4.E-07 3.E-07 6.E-07
RM 3 West Total DDT 1.1E+02 ug/kg 3.4E-01 3.4E-01 1.7E-10 3.8E-10 6.E-11 1.E-10 2.E-10 5.0E-04 5.0E-04 4.8E-10 1.1E-09 1.E-06 2.E-06 3.E-06
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3 West Conventionals
RM 3 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 3 East Metals
RM 3 East Arsenic 5.5E+00 mg/kg 1.5E+00 1.5E+00 8.6E-09 1.9E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.4E-08 5.3E-08 8.E-05 2.E-04 3.E-04
RM 3 East Lead 1.3E+01 mg/kg NL NL 0.0E+00 4.7E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 3 East Mercury 7.5E-02 mg/kg -- -- 0.0E+00 2.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.3E-10 0.E+00 2.E-06 2.E-06
RM 3 East Thallium 6.0E+00 mg/kg -- -- 0.0E+00 2.1E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 5.9E-08 0.E+00 9.E-04 9.E-04
RM 3 East Butyltins
RM 3 East Tributyltin ion 1.6E+01 ug/kg -- -- 8.4E-11 5.6E-11 -- -- -- 3.0E-04 3.0E-04 2.4E-10 1.6E-10 8.E-07 5.E-07 1.E-06
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene 1.4E+02 ug/kg 7.3E-01 7.3E-01 9.9E-10 5.1E-10 7.E-10 4.E-10 1.E-09 -- -- 2.8E-09 1.4E-09 -- -- --
RM 3 East Benzo(a)pyrene 1.4E+02 ug/kg 7.3E+00 7.3E+00 9.2E-10 4.7E-10 7.E-09 3.E-09 1.E-08 -- -- 2.6E-09 1.3E-09 -- -- --
RM 3 East Benzo(b)fluoranthene 1.6E+02 ug/kg 7.3E-01 7.3E-01 1.1E-09 5.5E-10 8.E-10 4.E-10 1.E-09 -- -- 3.0E-09 1.5E-09 -- -- --
RM 3 East Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 7.6E-10 3.9E-10 6.E-11 3.E-11 8.E-11 -- -- 2.1E-09 1.1E-09 -- -- --
RM 3 East Dibenzo(a,h)anthracene 1.7E+01 ug/kg 7.3E+00 7.3E+00 1.2E-10 5.9E-11 8.E-10 4.E-10 1.E-09 -- -- 3.2E-10 1.6E-10 -- -- --
RM 3 East Indeno(1,2,3-cd)pyrene 8.3E+01 ug/kg 7.3E-01 7.3E-01 5.7E-10 2.9E-10 4.E-10 2.E-10 6.E-10 -- -- 1.6E-09 8.1E-10 -- -- --
RM 3 East Naphthalene 1.7E+01 ug/kg -- -- 1.2E-10 5.9E-11 -- -- -- 2.0E-02 2.0E-02 3.2E-10 1.6E-10 2.E-08 8.E-09 2.E-08
RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 5.E-09 1.E-08 -- -- -- -- -- -- --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 8.8E+01 ug/kg 1.4E-02 1.4E-02 4.6E-10 3.1E-10 6.E-12 4.E-12 1.E-11 2.0E-02 2.0E-02 1.3E-09 8.6E-10 6.E-08 4.E-08 1.E-07
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 2.3E+01 ug/kg 2.0E+00 2.0E+00 1.7E-10 8.0E-11 3.E-10 2.E-10 5.E-10 2.0E-05 2.0E-05 4.7E-10 2.2E-10 2.E-05 1.E-05 3.E-05
RM 3 East Total PCB Congeners 9.0E+03 pg/g NA NA 6.7E-11 3.2E-11 NA NA -- NA NA 1.9E-10 8.8E-11 NA NA --
RM 3 East Total PCBs, Adjusted 8.6E+03 pg/g 2.0E+00 2.0E+00 6.4E-11 3.0E-11 1.E-10 6.E-11 2.E-10 2.0E-05 2.0E-05 1.8E-10 8.5E-11 9.E-06 4.E-06 1.E-05
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 5.4E+00 pg/g 1.3E+05 1.3E+05 8.5E-15 1.9E-14 1.E-09 2.E-09 4.E-09 1.0E-09 1.0E-09 2.4E-14 5.3E-14 2.E-05 5.E-05 8.E-05
RM 3 East Total PCB TEQ 1.0E-01 pg/g 1.3E+05 1.3E+05 7.5E-16 3.5E-16 1.E-10 5.E-11 1.E-10 1.0E-09 1.0E-09 2.1E-15 9.9E-16 2.E-06 1.E-06 3.E-06
RM 3 East Total TEQ -- pg/g -- -- -- -- 1.E-09 2.E-09 4.E-09 -- -- -- -- 3.E-05 5.E-05 8.E-05
RM 3 East Pesticides
RM 3 East Aldrin 4.0E-01 ug/kg 1.7E+01 1.7E+01 2.1E-12 1.4E-12 4.E-11 2.E-11 6.E-11 3.0E-05 3.0E-05 5.9E-12 3.9E-12 2.E-07 1.E-07 3.E-07
RM 3 East Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 1.0E-12 6.8E-13 2.E-11 1.E-11 3.E-11 5.0E-05 5.0E-05 2.9E-12 1.9E-12 6.E-08 4.E-08 1.E-07
RM 3 East Total DDT 3.8E+00 ug/kg 3.4E-01 3.4E-01 6.0E-12 1.3E-11 2.E-12 5.E-12 7.E-12 5.0E-04 5.0E-04 1.7E-11 3.7E-11 3.E-08 7.E-08 1.E-07
RM 3 East Conventionals
RM 3 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-08
RM 3.5 West Metals
RM 3.5 West Arsenic 1.0E+01 mg/kg 1.5E+00 1.5E+00 1.7E-08 3.7E-08 2.E-08 5.E-08 8.E-08 3.0E-04 3.0E-04 4.6E-08 1.0E-07 2.E-04 3.E-04 5.E-04
RM 3.5 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 5.7E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 3.5 West Mercury 1.2E-01 mg/kg -- -- 0.0E+00 4.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-09 0.E+00 4.E-06 4.E-06
RM 3.5 West Thallium 2.3E+01 mg/kg -- -- 0.0E+00 8.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.3E-07 0.E+00 3.E-03 3.E-03
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 8.1E+01 ug/kg -- -- 4.3E-10 2.8E-10 -- -- -- 3.0E-04 3.0E-04 1.2E-09 7.9E-10 4.E-06 3.E-06 7.E-06
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene 9.2E+02 ug/kg 7.3E-01 7.3E-01 6.3E-09 3.2E-09 5.E-09 2.E-09 7.E-09 -- -- 1.8E-08 9.0E-09 -- -- --
RM 3.5 West Benzo(a)pyrene 1.3E+03 ug/kg 7.3E+00 7.3E+00 9.2E-09 4.7E-09 7.E-08 3.E-08 1.E-07 -- -- 2.6E-08 1.3E-08 -- -- --
RM 3.5 West Benzo(b)fluoranthene 1.2E+03 ug/kg 7.3E-01 7.3E-01 8.1E-09 4.2E-09 6.E-09 3.E-09 9.E-09 -- -- 2.3E-08 1.2E-08 -- -- --
RM 3.5 West Benzo(k)fluoranthene 4.3E+02 ug/kg 7.3E-02 7.3E-02 3.0E-09 1.5E-09 2.E-10 1.E-10 3.E-10 -- -- 8.3E-09 4.2E-09 -- -- --
RM 3.5 West Dibenzo(a,h)anthracene 7.5E+01 ug/kg 7.3E+00 7.3E+00 5.1E-10 2.6E-10 4.E-09 2.E-09 6.E-09 -- -- 1.4E-09 7.3E-10 -- -- --
RM 3.5 West Indeno(1,2,3-cd)pyrene 1.1E+03 ug/kg 7.3E-01 7.3E-01 7.4E-09 3.8E-09 5.E-09 3.E-09 8.E-09 -- -- 2.1E-08 1.1E-08 -- -- --
RM 3.5 West Naphthalene 4.0E+02 ug/kg -- -- 2.8E-09 1.4E-09 -- -- -- 2.0E-02 2.0E-02 7.7E-09 4.0E-09 4.E-07 2.E-07 6.E-07
RM 3.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-08 4.E-08 1.E-07 -- -- -- -- -- -- --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 1.4E-02 4.3E-10 2.9E-10 6.E-12 4.E-12 1.E-11 2.0E-02 2.0E-02 1.2E-09 8.1E-10 6.E-08 4.E-08 1.E-07
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 2.7E+01 ug/kg 2.0E+00 2.0E+00 2.0E-10 9.3E-11 4.E-10 2.E-10 6.E-10 2.0E-05 2.0E-05 5.5E-10 2.6E-10 3.E-05 1.E-05 4.E-05
RM 3.5 West Total PCB Congeners 3.0E+04 pg/g NA NA 2.2E-10 1.1E-10 NA NA -- NA NA 6.2E-10 2.9E-10 NA NA --
RM 3.5 West Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 2.1E-10 9.8E-11 4.E-10 2.E-10 6.E-10 2.0E-05 2.0E-05 5.8E-10 2.7E-10 3.E-05 1.E-05 4.E-05
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 1.3E+05 2.5E-15 5.6E-15 3.E-10 7.E-10 1.E-09 1.0E-09 1.0E-09 7.1E-15 1.6E-14 7.E-06 2.E-05 2.E-05
RM 3.5 West Total PCB TEQ 7.7E-01 pg/g 1.3E+05 1.3E+05 5.7E-15 2.7E-15 7.E-10 4.E-10 1.E-09 1.0E-09 1.0E-09 1.6E-14 7.6E-15 2.E-05 8.E-06 2.E-05
RM 3.5 West Total TEQ -- pg/g -- -- -- -- 1.E-09 1.E-09 2.E-09 -- -- -- -- 2.E-05 2.E-05 5.E-05
RM 3.5 West Pesticides
RM 3.5 West Aldrin 4.9E-01 ug/kg 1.7E+01 1.7E+01 2.6E-12 1.7E-12 4.E-11 3.E-11 7.E-11 3.0E-05 3.0E-05 7.2E-12 4.8E-12 2.E-07 2.E-07 4.E-07
RM 3.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 9.6E-13 6.4E-13 2.E-11 1.E-11 3.E-11 5.0E-05 5.0E-05 2.7E-12 1.8E-12 5.E-08 4.E-08 9.E-08
RM 3.5 West Total DDT 1.6E+01 ug/kg 3.4E-01 3.4E-01 2.6E-11 5.7E-11 9.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 7.2E-11 1.6E-10 1.E-07 3.E-07 5.E-07
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 3.5 East Metals
RM 3.5 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 7.6E-09 1.7E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.1E-08 4.7E-08 7.E-05 2.E-04 2.E-04
RM 3.5 East Lead 5.2E+01 mg/kg NL NL 0.0E+00 1.8E-07 NL NL -- NL NL 0.0E+00 5.1E-07 NL NL --
RM 3.5 East Mercury 1.3E-01 mg/kg -- -- 0.0E+00 4.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 3.5 East Thallium 9.3E+00 mg/kg -- -- 0.0E+00 3.2E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.1E-08 0.E+00 1.E-03 1.E-03
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 9.4E+03 ug/kg -- -- 4.9E-08 3.3E-08 -- -- -- 3.0E-04 3.0E-04 1.4E-07 9.2E-08 5.E-04 3.E-04 8.E-04
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene 9.6E+02 ug/kg 7.3E-01 7.3E-01 6.6E-09 3.3E-09 5.E-09 2.E-09 7.E-09 -- -- 1.8E-08 9.4E-09 -- -- --
RM 3.5 East Benzo(a)pyrene 6.8E+02 ug/kg 7.3E+00 7.3E+00 4.7E-09 2.4E-09 3.E-08 2.E-08 5.E-08 -- -- 1.3E-08 6.7E-09 -- -- --
RM 3.5 East Benzo(b)fluoranthene 1.0E+03 ug/kg 7.3E-01 7.3E-01 7.0E-09 3.6E-09 5.E-09 3.E-09 8.E-09 -- -- 2.0E-08 1.0E-08 -- -- --
RM 3.5 East Benzo(k)fluoranthene 5.5E+02 ug/kg 7.3E-02 7.3E-02 3.7E-09 1.9E-09 3.E-10 1.E-10 4.E-10 -- -- 1.0E-08 5.3E-09 -- -- --
RM 3.5 East Dibenzo(a,h)anthracene 1.0E+02 ug/kg 7.3E+00 7.3E+00 7.1E-10 3.6E-10 5.E-09 3.E-09 8.E-09 -- -- 2.0E-09 1.0E-09 -- -- --
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 3.5 East Indeno(1,2,3-cd)pyrene 3.3E+02 ug/kg 7.3E-01 7.3E-01 2.3E-09 1.2E-09 2.E-09 8.E-10 2.E-09 -- -- 6.3E-09 3.2E-09 -- -- --
RM 3.5 East Naphthalene 1.8E+01 ug/kg -- -- 1.2E-10 6.3E-11 -- -- -- 2.0E-02 2.0E-02 3.5E-10 1.8E-10 2.E-08 9.E-09 3.E-08
RM 3.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 3.E-08 8.E-08 -- -- -- -- -- -- --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 3.8E+03 ug/kg 1.4E-02 1.4E-02 2.0E-08 1.3E-08 3.E-10 2.E-10 5.E-10 2.0E-02 2.0E-02 5.6E-08 3.7E-08 3.E-06 2.E-06 5.E-06
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 9.4E+02 ug/kg 2.0E+00 2.0E+00 6.9E-09 3.3E-09 1.E-08 7.E-09 2.E-08 2.0E-05 2.0E-05 1.9E-08 9.2E-09 1.E-03 5.E-04 1.E-03
RM 3.5 East Total PCB Congeners 2.3E+06 pg/g NA NA 1.7E-08 8.2E-09 NA NA -- NA NA 4.8E-08 2.3E-08 NA NA --
RM 3.5 East Total PCBs, Adjusted 2.1E+06 pg/g 2.0E+00 2.0E+00 1.6E-08 7.5E-09 3.E-08 1.E-08 5.E-08 2.0E-05 2.0E-05 4.4E-08 2.1E-08 2.E-03 1.E-03 3.E-03
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 1.1E+01 pg/g 1.3E+05 1.3E+05 1.8E-14 3.9E-14 2.E-09 5.E-09 7.E-09 1.0E-09 1.0E-09 4.9E-14 1.1E-13 5.E-05 1.E-04 2.E-04
RM 3.5 East Total PCB TEQ 6.0E+01 pg/g 1.3E+05 1.3E+05 4.4E-13 2.1E-13 6.E-08 3.E-08 8.E-08 1.0E-09 1.0E-09 1.2E-12 5.9E-13 1.E-03 6.E-04 2.E-03
RM 3.5 East Total TEQ -- pg/g -- -- -- -- 6.E-08 3.E-08 9.E-08 -- -- -- -- 1.E-03 7.E-04 2.E-03
RM 3.5 East Pesticides
RM 3.5 East Aldrin 5.0E-01 ug/kg 1.7E+01 1.7E+01 2.6E-12 1.7E-12 4.E-11 3.E-11 7.E-11 3.0E-05 3.0E-05 7.3E-12 4.9E-12 2.E-07 2.E-07 4.E-07
RM 3.5 East Dieldrin 1.5E-01 ug/kg 1.6E+01 1.6E+01 7.8E-13 5.2E-13 1.E-11 8.E-12 2.E-11 5.0E-05 5.0E-05 2.2E-12 1.4E-12 4.E-08 3.E-08 7.E-08
RM 3.5 East Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 2.4E-11 5.3E-11 8.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 6.8E-11 1.5E-10 1.E-07 3.E-07 4.E-07
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 4 West Metals
RM 4 West Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 6.9E-09 1.5E-08 1.E-08 2.E-08 3.E-08 3.0E-04 3.0E-04 1.9E-08 4.3E-08 6.E-05 1.E-04 2.E-04
RM 4 West Lead 2.0E+01 mg/kg NL NL 0.0E+00 7.1E-08 NL NL -- NL NL 0.0E+00 2.0E-07 NL NL --
RM 4 West Mercury 1.4E-01 mg/kg -- -- 0.0E+00 4.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 4 West Thallium 1.6E+01 mg/kg -- -- 0.0E+00 5.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.6E-07 0.E+00 2.E-03 2.E-03
RM 4 West Butyltins
RM 4 West Tributyltin ion 8.2E+00 ug/kg -- -- 4.3E-11 2.9E-11 -- -- -- 3.0E-04 3.0E-04 1.2E-10 8.0E-11 4.E-07 3.E-07 7.E-07
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene 5.4E+02 ug/kg 7.3E-01 7.3E-01 3.7E-09 1.9E-09 3.E-09 1.E-09 4.E-09 -- -- 1.0E-08 5.3E-09 -- -- --
RM 4 West Benzo(a)pyrene 5.8E+02 ug/kg 7.3E+00 7.3E+00 4.0E-09 2.0E-09 3.E-08 1.E-08 4.E-08 -- -- 1.1E-08 5.7E-09 -- -- --
RM 4 West Benzo(b)fluoranthene 5.2E+02 ug/kg 7.3E-01 7.3E-01 3.5E-09 1.8E-09 3.E-09 1.E-09 4.E-09 -- -- 9.9E-09 5.1E-09 -- -- --
RM 4 West Benzo(k)fluoranthene 3.2E+02 ug/kg 7.3E-02 7.3E-02 2.2E-09 1.1E-09 2.E-10 8.E-11 2.E-10 -- -- 6.1E-09 3.1E-09 -- -- --
RM 4 West Dibenzo(a,h)anthracene 8.9E+01 ug/kg 7.3E+00 7.3E+00 6.1E-10 3.1E-10 4.E-09 2.E-09 7.E-09 -- -- 1.7E-09 8.7E-10 -- -- --
RM 4 West Indeno(1,2,3-cd)pyrene 4.6E+02 ug/kg 7.3E-01 7.3E-01 3.2E-09 1.6E-09 2.E-09 1.E-09 3.E-09 -- -- 8.9E-09 4.5E-09 -- -- --
RM 4 West Naphthalene 1.6E+02 ug/kg -- -- 1.1E-09 5.5E-10 -- -- -- 2.0E-02 2.0E-02 3.0E-09 1.5E-09 2.E-07 8.E-08 2.E-07
RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 2.E-08 6.E-08 -- -- -- -- -- -- --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 7.1E+01 ug/kg 1.4E-02 1.4E-02 3.8E-10 2.5E-10 5.E-12 3.E-12 9.E-12 2.0E-02 2.0E-02 1.1E-09 7.0E-10 5.E-08 3.E-08 9.E-08
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 2.6E+01 ug/kg 2.0E+00 2.0E+00 2.0E-10 9.3E-11 4.E-10 2.E-10 6.E-10 2.0E-05 2.0E-05 5.5E-10 2.6E-10 3.E-05 1.E-05 4.E-05
RM 4 West Total PCB Congeners 2.6E+04 pg/g NA NA 1.9E-10 9.2E-11 NA NA -- NA NA 5.4E-10 2.6E-10 NA NA --
RM 4 West Total PCBs, Adjusted 2.5E+04 pg/g 2.0E+00 2.0E+00 1.8E-10 8.7E-11 4.E-10 2.E-10 5.E-10 2.0E-05 2.0E-05 5.1E-10 2.4E-10 3.E-05 1.E-05 4.E-05
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.3E+05 5.1E-15 1.1E-14 7.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 1.4E-14 3.2E-14 1.E-05 3.E-05 5.E-05
RM 4 West Total PCB TEQ 6.5E-01 pg/g 1.3E+05 1.3E+05 4.8E-15 2.3E-15 6.E-10 3.E-10 9.E-10 1.0E-09 1.0E-09 1.3E-14 6.4E-15 1.E-05 6.E-06 2.E-05
RM 4 West Total TEQ -- pg/g -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- 3.E-05 4.E-05 7.E-05
RM 4 West Pesticides
RM 4 West Aldrin 4.9E-01 ug/kg 1.7E+01 1.7E+01 2.6E-12 1.7E-12 4.E-11 3.E-11 7.E-11 3.0E-05 3.0E-05 7.2E-12 4.8E-12 2.E-07 2.E-07 4.E-07
RM 4 West Dieldrin 2.8E-01 ug/kg 1.6E+01 1.6E+01 1.5E-12 9.8E-13 2.E-11 2.E-11 4.E-11 5.0E-05 5.0E-05 4.1E-12 2.7E-12 8.E-08 5.E-08 1.E-07
RM 4 West Total DDT 5.6E+01 ug/kg 3.4E-01 3.4E-01 8.8E-11 1.9E-10 3.E-11 7.E-11 1.E-10 5.0E-04 5.0E-04 2.5E-10 5.4E-10 5.E-07 1.E-06 2.E-06
RM 4 West Conventionals
RM 4 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 4 East Metals
RM 4 East Arsenic 5.6E+00 mg/kg 1.5E+00 1.5E+00 8.9E-09 2.0E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.5E-08 5.5E-08 8.E-05 2.E-04 3.E-04
RM 4 East Lead 2.5E+02 mg/kg NL NL 0.0E+00 8.9E-07 NL NL -- NL NL 0.0E+00 2.5E-06 NL NL --
RM 4 East Mercury 9.6E-02 mg/kg -- -- 0.0E+00 3.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.4E-10 0.E+00 3.E-06 3.E-06
RM 4 East Thallium 8.7E+00 mg/kg -- -- 0.0E+00 3.0E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.5E-08 0.E+00 1.E-03 1.E-03
RM 4 East Butyltins
RM 4 East Tributyltin ion 3.6E+01 ug/kg -- -- 1.9E-10 1.3E-10 -- -- -- 3.0E-04 3.0E-04 5.4E-10 3.6E-10 2.E-06 1.E-06 3.E-06
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 8.8E-09 4.5E-09 6.E-09 3.E-09 1.E-08 -- -- 2.5E-08 1.3E-08 -- -- --
RM 4 East Benzo(a)pyrene 1.8E+03 ug/kg 7.3E+00 7.3E+00 1.2E-08 6.4E-09 9.E-08 5.E-08 1.E-07 -- -- 3.5E-08 1.8E-08 -- -- --
RM 4 East Benzo(b)fluoranthene 1.9E+03 ug/kg 7.3E-01 7.3E-01 1.3E-08 6.5E-09 9.E-09 5.E-09 1.E-08 -- -- 3.6E-08 1.8E-08 -- -- --
RM 4 East Benzo(k)fluoranthene 1.5E+03 ug/kg 7.3E-02 7.3E-02 1.0E-08 5.2E-09 7.E-10 4.E-10 1.E-09 -- -- 2.9E-08 1.5E-08 -- -- --
RM 4 East Dibenzo(a,h)anthracene 3.0E+02 ug/kg 7.3E+00 7.3E+00 2.0E-09 1.0E-09 1.E-08 8.E-09 2.E-08 -- -- 5.7E-09 2.9E-09 -- -- --
RM 4 East Indeno(1,2,3-cd)pyrene 1.4E+03 ug/kg 7.3E-01 7.3E-01 9.3E-09 4.8E-09 7.E-09 3.E-09 1.E-08 -- -- 2.6E-08 1.3E-08 -- -- --
RM 4 East Naphthalene 7.4E+01 ug/kg -- -- 5.1E-10 2.6E-10 -- -- -- 2.0E-02 2.0E-02 1.4E-09 7.2E-10 7.E-08 4.E-08 1.E-07
RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 7.E-08 2.E-07 -- -- -- -- -- -- --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 2.6E+03 ug/kg 1.4E-02 1.4E-02 1.3E-08 8.9E-09 2.E-10 1.E-10 3.E-10 2.0E-02 2.0E-02 3.8E-08 2.5E-08 2.E-06 1.E-06 3.E-06
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 3.6E+02 ug/kg 2.0E+00 2.0E+00 2.7E-09 1.3E-09 5.E-09 3.E-09 8.E-09 2.0E-05 2.0E-05 7.4E-09 3.5E-09 4.E-04 2.E-04 5.E-04
RM 4 East Total PCB Congeners 4.9E+05 pg/g NA NA 3.6E-09 1.7E-09 NA NA -- NA NA 1.0E-08 4.8E-09 NA NA --
RM 4 East Total PCBs, Adjusted 4.8E+05 pg/g 2.0E+00 2.0E+00 3.5E-09 1.7E-09 7.E-09 3.E-09 1.E-08 2.0E-05 2.0E-05 9.8E-09 4.7E-09 5.E-04 2.E-04 7.E-04
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 6.9E+00 pg/g 1.3E+05 1.3E+05 1.1E-14 2.4E-14 1.E-09 3.E-09 5.E-09 1.0E-09 1.0E-09 3.1E-14 6.8E-14 3.E-05 7.E-05 1.E-04
RM 4 East Total PCB TEQ 3.4E+00 pg/g 1.3E+05 1.3E+05 2.5E-14 1.2E-14 3.E-09 2.E-09 5.E-09 1.0E-09 1.0E-09 6.9E-14 3.3E-14 7.E-05 3.E-05 1.E-04
RM 4 East Total TEQ -- pg/g -- -- -- -- 5.E-09 5.E-09 9.E-09 -- -- -- -- 1.E-04 1.E-04 2.E-04
RM 4 East Pesticides
RM 4 East Aldrin 7.9E-01 ug/kg 1.7E+01 1.7E+01 4.1E-12 2.7E-12 7.E-11 5.E-11 1.E-10 3.0E-05 3.0E-05 1.2E-11 7.7E-12 4.E-07 3.E-07 6.E-07
RM 4 East Dieldrin 1.6E-01 ug/kg 1.6E+01 1.6E+01 8.2E-13 5.5E-13 1.E-11 9.E-12 2.E-11 5.0E-05 5.0E-05 2.3E-12 1.5E-12 5.E-08 3.E-08 8.E-08
RM 4 East Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.9E-11 4.1E-11 6.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 5.2E-11 1.2E-10 1.E-07 2.E-07 3.E-07
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4 East Conventionals
RM 4 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 4.5 West Metals
RM 4.5 West Arsenic 4.9E+00 mg/kg 1.5E+00 1.5E+00 7.7E-09 1.7E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.2E-08 4.8E-08 7.E-05 2.E-04 2.E-04
RM 4.5 West Lead 6.3E+01 mg/kg NL NL 0.0E+00 2.2E-07 NL NL -- NL NL 0.0E+00 6.2E-07 NL NL --
RM 4.5 West Mercury 1.7E-01 mg/kg -- -- 0.0E+00 6.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.7E-09 0.E+00 6.E-06 6.E-06
RM 4.5 West Thallium 2.2E+01 mg/kg -- -- 0.0E+00 7.6E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.1E-07 0.E+00 3.E-03 3.E-03
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 1.4E+01 ug/kg -- -- 7.4E-11 4.9E-11 -- -- -- 3.0E-04 3.0E-04 2.1E-10 1.4E-10 7.E-07 5.E-07 1.E-06
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 8.6E-09 4.4E-09 6.E-09 3.E-09 9.E-09 -- -- 2.4E-08 1.2E-08 -- -- --
RM 4.5 West Benzo(a)pyrene 1.7E+03 ug/kg 7.3E+00 7.3E+00 1.2E-08 6.1E-09 9.E-08 4.E-08 1.E-07 -- -- 3.3E-08 1.7E-08 -- -- --
RM 4.5 West Benzo(b)fluoranthene 1.5E+03 ug/kg 7.3E-01 7.3E-01 1.0E-08 5.2E-09 7.E-09 4.E-09 1.E-08 -- -- 2.9E-08 1.5E-08 -- -- --
RM 4.5 West Benzo(k)fluoranthene 6.2E+02 ug/kg 7.3E-02 7.3E-02 4.3E-09 2.2E-09 3.E-10 2.E-10 5.E-10 -- -- 1.2E-08 6.1E-09 -- -- --
RM 4.5 West Dibenzo(a,h)anthracene 1.9E+02 ug/kg 7.3E+00 7.3E+00 1.3E-09 6.5E-10 9.E-09 5.E-09 1.E-08 -- -- 3.6E-09 1.8E-09 -- -- --
RM 4.5 West Indeno(1,2,3-cd)pyrene 1.3E+03 ug/kg 7.3E-01 7.3E-01 9.2E-09 4.7E-09 7.E-09 3.E-09 1.E-08 -- -- 2.6E-08 1.3E-08 -- -- --
RM 4.5 West Naphthalene 3.9E+02 ug/kg -- -- 2.7E-09 1.4E-09 -- -- -- 2.0E-02 2.0E-02 7.5E-09 3.8E-09 4.E-07 2.E-07 6.E-07
RM 4.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 6.E-08 2.E-07 -- -- -- -- -- -- --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 7.0E+01 ug/kg 1.4E-02 1.4E-02 3.7E-10 2.4E-10 5.E-12 3.E-12 9.E-12 2.0E-02 2.0E-02 1.0E-09 6.8E-10 5.E-08 3.E-08 9.E-08
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 3.8E+01 ug/kg 2.0E+00 2.0E+00 2.8E-10 1.3E-10 6.E-10 3.E-10 8.E-10 2.0E-05 2.0E-05 7.9E-10 3.8E-10 4.E-05 2.E-05 6.E-05
RM 4.5 West Total PCB Congeners 1.5E+05 pg/g NA NA 1.1E-09 5.2E-10 NA NA -- NA NA 3.1E-09 1.5E-09 NA NA --
RM 4.5 West Total PCBs, Adjusted 1.4E+05 pg/g 2.0E+00 2.0E+00 1.0E-09 4.9E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 2.9E-09 1.4E-09 1.E-04 7.E-05 2.E-04
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 6.8E+00 pg/g 1.3E+05 1.3E+05 1.1E-14 2.4E-14 1.E-09 3.E-09 4.E-09 1.0E-09 1.0E-09 3.0E-14 6.7E-14 3.E-05 7.E-05 1.E-04
RM 4.5 West Total PCB TEQ 2.5E+00 pg/g 1.3E+05 1.3E+05 1.8E-14 8.7E-15 2.E-09 1.E-09 4.E-09 1.0E-09 1.0E-09 5.1E-14 2.4E-14 5.E-05 2.E-05 8.E-05
RM 4.5 West Total TEQ -- pg/g -- -- -- -- 4.E-09 4.E-09 8.E-09 -- -- -- -- 8.E-05 9.E-05 2.E-04
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.2E+00 ug/kg 1.7E+01 1.7E+01 6.3E-12 4.2E-12 1.E-10 7.E-11 2.E-10 3.0E-05 3.0E-05 1.8E-11 1.2E-11 6.E-07 4.E-07 1.E-06
RM 4.5 West Dieldrin 1.8E-01 ug/kg 1.6E+01 1.6E+01 9.7E-13 6.4E-13 2.E-11 1.E-11 3.E-11 5.0E-05 5.0E-05 2.7E-12 1.8E-12 5.E-08 4.E-08 9.E-08
RM 4.5 West Total DDT 1.5E+01 ug/kg 3.4E-01 3.4E-01 2.3E-11 5.1E-11 8.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 6.4E-11 1.4E-10 1.E-07 3.E-07 4.E-07
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 4.5 East Metals
RM 4.5 East Arsenic 4.9E+00 mg/kg 1.5E+00 1.5E+00 7.8E-09 1.7E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.2E-08 4.8E-08 7.E-05 2.E-04 2.E-04
RM 4.5 East Lead 3.5E+02 mg/kg NL NL 0.0E+00 1.2E-06 NL NL -- NL NL 0.0E+00 3.5E-06 NL NL --
RM 4.5 East Mercury 7.3E-02 mg/kg -- -- 0.0E+00 2.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.1E-10 0.E+00 2.E-06 2.E-06
RM 4.5 East Thallium 1.9E+01 mg/kg -- -- 0.0E+00 6.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.9E-07 0.E+00 3.E-03 3.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 13 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 7.2E+01 ug/kg -- -- 3.8E-10 2.5E-10 -- -- -- 3.0E-04 3.0E-04 1.1E-09 7.0E-10 4.E-06 2.E-06 6.E-06
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene 1.5E+04 ug/kg 7.3E-01 7.3E-01 1.0E-07 5.3E-08 8.E-08 4.E-08 1.E-07 -- -- 2.9E-07 1.5E-07 -- -- --
RM 4.5 East Benzo(a)pyrene 8.7E+03 ug/kg 7.3E+00 7.3E+00 5.9E-08 3.0E-08 4.E-07 2.E-07 7.E-07 -- -- 1.7E-07 8.5E-08 -- -- --
RM 4.5 East Benzo(b)fluoranthene 7.5E+03 ug/kg 7.3E-01 7.3E-01 5.1E-08 2.6E-08 4.E-08 2.E-08 6.E-08 -- -- 1.4E-07 7.4E-08 -- -- --
RM 4.5 East Benzo(k)fluoranthene 6.9E+03 ug/kg 7.3E-02 7.3E-02 4.7E-08 2.4E-08 3.E-09 2.E-09 5.E-09 -- -- 1.3E-07 6.8E-08 -- -- --
RM 4.5 East Dibenzo(a,h)anthracene 1.4E+03 ug/kg 7.3E+00 7.3E+00 9.8E-09 5.0E-09 7.E-08 4.E-08 1.E-07 -- -- 2.7E-08 1.4E-08 -- -- --
RM 4.5 East Indeno(1,2,3-cd)pyrene 6.1E+03 ug/kg 7.3E-01 7.3E-01 4.2E-08 2.1E-08 3.E-08 2.E-08 5.E-08 -- -- 1.2E-07 5.9E-08 -- -- --
RM 4.5 East Naphthalene 4.4E+02 ug/kg -- -- 3.0E-09 1.5E-09 -- -- -- 2.0E-02 2.0E-02 8.4E-09 4.3E-09 4.E-07 2.E-07 6.E-07
RM 4.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-07 3.E-07 1.E-06 -- -- -- -- -- -- --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 6.5E-10 4.3E-10 9.E-12 6.E-12 2.E-11 2.0E-02 2.0E-02 1.8E-09 1.2E-09 9.E-08 6.E-08 2.E-07
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 4.4E+01 ug/kg 2.0E+00 2.0E+00 3.2E-10 1.5E-10 6.E-10 3.E-10 1.E-09 2.0E-05 2.0E-05 9.1E-10 4.3E-10 5.E-05 2.E-05 7.E-05
RM 4.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 9.3E-11 4.4E-11 NA NA -- NA NA 2.6E-10 1.2E-10 NA NA --
RM 4.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 8.8E-11 4.2E-11 2.E-10 8.E-11 3.E-10 2.0E-05 2.0E-05 2.5E-10 1.2E-10 1.E-05 6.E-06 2.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 2.8E-01 pg/g 1.3E+05 1.3E+05 4.4E-16 9.6E-16 6.E-11 1.E-10 2.E-10 1.0E-09 1.0E-09 1.2E-15 2.7E-15 1.E-06 3.E-06 4.E-06
RM 4.5 East Total PCB TEQ 3.4E-01 pg/g 1.3E+05 1.3E+05 2.5E-15 1.2E-15 3.E-10 2.E-10 5.E-10 1.0E-09 1.0E-09 7.0E-15 3.3E-15 7.E-06 3.E-06 1.E-05
RM 4.5 East Total TEQ -- pg/g -- -- -- -- 4.E-10 3.E-10 7.E-10 -- -- -- -- 8.E-06 6.E-06 1.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.5E-01 ug/kg 1.7E+01 1.7E+01 8.0E-13 5.3E-13 1.E-11 9.E-12 2.E-11 3.0E-05 3.0E-05 2.2E-12 1.5E-12 7.E-08 5.E-08 1.E-07
RM 4.5 East Dieldrin 8.4E-02 ug/kg 1.6E+01 1.6E+01 4.4E-13 2.9E-13 7.E-12 5.E-12 1.E-11 5.0E-05 5.0E-05 1.2E-12 8.2E-13 2.E-08 2.E-08 4.E-08
RM 4.5 East Total DDT 8.7E+00 ug/kg 3.4E-01 3.4E-01 1.4E-11 3.0E-11 5.E-12 1.E-11 1.E-11 5.0E-04 5.0E-04 3.8E-11 8.5E-11 8.E-08 2.E-07 2.E-07
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06
RM 5 West Metals
RM 5 West Arsenic 3.8E+00 mg/kg 1.5E+00 1.5E+00 6.0E-09 1.3E-08 9.E-09 2.E-08 3.E-08 3.0E-04 3.0E-04 1.7E-08 3.7E-08 6.E-05 1.E-04 2.E-04
RM 5 West Lead 1.5E+01 mg/kg NL NL 0.0E+00 5.2E-08 NL NL -- NL NL 0.0E+00 1.4E-07 NL NL --
RM 5 West Mercury 6.0E-02 mg/kg -- -- 0.0E+00 2.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 5.9E-10 0.E+00 2.E-06 2.E-06
RM 5 West Thallium 2.7E+01 mg/kg -- -- 0.0E+00 9.4E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.6E-07 0.E+00 4.E-03 4.E-03
RM 5 West Butyltins
RM 5 West Tributyltin ion 2.1E+01 ug/kg -- -- 1.1E-10 7.3E-11 -- -- -- 3.0E-04 3.0E-04 3.1E-10 2.1E-10 1.E-06 7.E-07 2.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene 1.8E+03 ug/kg 7.3E-01 7.3E-01 1.3E-08 6.4E-09 9.E-09 5.E-09 1.E-08 -- -- 3.5E-08 1.8E-08 -- -- --
RM 5 West Benzo(a)pyrene 2.4E+03 ug/kg 7.3E+00 7.3E+00 1.7E-08 8.4E-09 1.E-07 6.E-08 2.E-07 -- -- 4.6E-08 2.4E-08 -- -- --
RM 5 West Benzo(b)fluoranthene 1.6E+03 ug/kg 7.3E-01 7.3E-01 1.1E-08 5.7E-09 8.E-09 4.E-09 1.E-08 -- -- 3.1E-08 1.6E-08 -- -- --
RM 5 West Benzo(k)fluoranthene 5.7E+02 ug/kg 7.3E-02 7.3E-02 3.9E-09 2.0E-09 3.E-10 1.E-10 4.E-10 -- -- 1.1E-08 5.6E-09 -- -- --
RM 5 West Dibenzo(a,h)anthracene 2.3E+02 ug/kg 7.3E+00 7.3E+00 1.6E-09 8.0E-10 1.E-08 6.E-09 2.E-08 -- -- 4.4E-09 2.2E-09 -- -- --
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 West Indeno(1,2,3-cd)pyrene 1.8E+03 ug/kg 7.3E-01 7.3E-01 1.2E-08 6.2E-09 9.E-09 5.E-09 1.E-08 -- -- 3.4E-08 1.7E-08 -- -- --
RM 5 West Naphthalene 4.2E+02 ug/kg -- -- 2.9E-09 1.5E-09 -- -- -- 2.0E-02 2.0E-02 8.1E-09 4.1E-09 4.E-07 2.E-07 6.E-07
RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 8.E-08 2.E-07 -- -- -- -- -- -- --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 9.1E+01 ug/kg 1.4E-02 1.4E-02 4.8E-10 3.2E-10 7.E-12 4.E-12 1.E-11 2.0E-02 2.0E-02 1.3E-09 8.9E-10 7.E-08 4.E-08 1.E-07
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 1.9E-10 8.8E-11 4.E-10 2.E-10 5.E-10 2.0E-05 2.0E-05 5.2E-10 2.5E-10 3.E-05 1.E-05 4.E-05
RM 5 West Total PCB Congeners 9.6E+04 pg/g NA NA 7.1E-10 3.4E-10 NA NA -- NA NA 2.0E-09 9.4E-10 NA NA --
RM 5 West Total PCBs, Adjusted 9.2E+04 pg/g 2.0E+00 2.0E+00 6.8E-10 3.2E-10 1.E-09 6.E-10 2.E-09 2.0E-05 2.0E-05 1.9E-09 9.0E-10 9.E-05 4.E-05 1.E-04
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 5.4E+00 pg/g 1.3E+05 1.3E+05 8.6E-15 1.9E-14 1.E-09 2.E-09 4.E-09 1.0E-09 1.0E-09 2.4E-14 5.3E-14 2.E-05 5.E-05 8.E-05
RM 5 West Total PCB TEQ 2.1E+00 pg/g 1.3E+05 1.3E+05 1.5E-14 7.3E-15 2.E-09 9.E-10 3.E-09 1.0E-09 1.0E-09 4.3E-14 2.0E-14 4.E-05 2.E-05 6.E-05
RM 5 West Total TEQ -- pg/g -- -- -- -- 3.E-09 3.E-09 7.E-09 -- -- -- -- 7.E-05 7.E-05 1.E-04
RM 5 West Pesticides
RM 5 West Aldrin 1.9E+00 ug/kg 1.7E+01 1.7E+01 1.0E-11 6.6E-12 2.E-10 1.E-10 3.E-10 3.0E-05 3.0E-05 2.8E-11 1.9E-11 9.E-07 6.E-07 2.E-06
RM 5 West Dieldrin 7.8E-01 ug/kg 1.6E+01 1.6E+01 4.1E-12 2.7E-12 7.E-11 4.E-11 1.E-10 5.0E-05 5.0E-05 1.1E-11 7.6E-12 2.E-07 2.E-07 4.E-07
RM 5 West Total DDT 4.2E+01 ug/kg 3.4E-01 3.4E-01 6.7E-11 1.5E-10 2.E-11 5.E-11 7.E-11 5.0E-04 5.0E-04 1.9E-10 4.1E-10 4.E-07 8.E-07 1.E-06
RM 5 West Conventionals
RM 5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 5 East Metals
RM 5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 5.8E-09 1.3E-08 9.E-09 2.E-08 3.E-08 3.0E-04 3.0E-04 1.6E-08 3.6E-08 5.E-05 1.E-04 2.E-04
RM 5 East Lead 1.7E+01 mg/kg NL NL 0.0E+00 6.0E-08 NL NL -- NL NL 0.0E+00 1.7E-07 NL NL --
RM 5 East Mercury 8.6E-02 mg/kg -- -- 0.0E+00 3.0E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.4E-10 0.E+00 3.E-06 3.E-06
RM 5 East Thallium 2.2E+01 mg/kg -- -- 0.0E+00 7.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 2.2E-07 0.E+00 3.E-03 3.E-03
RM 5 East Butyltins
RM 5 East Tributyltin ion 1.2E+02 ug/kg -- -- 6.3E-10 4.2E-10 -- -- -- 3.0E-04 3.0E-04 1.8E-09 1.2E-09 6.E-06 4.E-06 1.E-05
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene 3.3E+02 ug/kg 7.3E-01 7.3E-01 2.3E-09 1.2E-09 2.E-09 8.E-10 2.E-09 -- -- 6.3E-09 3.2E-09 -- -- --
RM 5 East Benzo(a)pyrene 4.7E+02 ug/kg 7.3E+00 7.3E+00 3.2E-09 1.7E-09 2.E-08 1.E-08 4.E-08 -- -- 9.1E-09 4.6E-09 -- -- --
RM 5 East Benzo(b)fluoranthene 6.7E+02 ug/kg 7.3E-01 7.3E-01 4.6E-09 2.3E-09 3.E-09 2.E-09 5.E-09 -- -- 1.3E-08 6.5E-09 -- -- --
RM 5 East Benzo(k)fluoranthene 3.0E+02 ug/kg 7.3E-02 7.3E-02 2.1E-09 1.1E-09 2.E-10 8.E-11 2.E-10 -- -- 5.8E-09 3.0E-09 -- -- --
RM 5 East Dibenzo(a,h)anthracene 9.1E+01 ug/kg 7.3E+00 7.3E+00 6.2E-10 3.2E-10 5.E-09 2.E-09 7.E-09 -- -- 1.7E-09 8.9E-10 -- -- --
RM 5 East Indeno(1,2,3-cd)pyrene 4.8E+02 ug/kg 7.3E-01 7.3E-01 3.3E-09 1.7E-09 2.E-09 1.E-09 4.E-09 -- -- 9.3E-09 4.7E-09 -- -- --
RM 5 East Naphthalene 1.3E+02 ug/kg -- -- 9.2E-10 4.7E-10 -- -- -- 2.0E-02 2.0E-02 2.6E-09 1.3E-09 1.E-07 7.E-08 2.E-07
RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 2.E-08 5.E-08 -- -- -- -- -- -- --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.4E-02 6.9E-10 4.6E-10 1.E-11 6.E-12 2.E-11 2.0E-02 2.0E-02 1.9E-09 1.3E-09 1.E-07 6.E-08 2.E-07
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 2.5E+01 ug/kg 2.0E+00 2.0E+00 1.9E-10 8.9E-11 4.E-10 2.E-10 6.E-10 2.0E-05 2.0E-05 5.2E-10 2.5E-10 3.E-05 1.E-05 4.E-05
RM 5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 5 East Pesticides
RM 5 East Aldrin 8.0E-01 ug/kg 1.7E+01 1.7E+01 4.2E-12 2.8E-12 7.E-11 5.E-11 1.E-10 3.0E-05 3.0E-05 1.2E-11 7.8E-12 4.E-07 3.E-07 7.E-07
RM 5 East Dieldrin 7.9E-01 ug/kg 1.6E+01 1.6E+01 4.2E-12 2.8E-12 7.E-11 4.E-11 1.E-10 5.0E-05 5.0E-05 1.2E-11 7.7E-12 2.E-07 2.E-07 4.E-07
RM 5 East Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 3.0E-12 6.5E-12 1.E-12 2.E-12 3.E-12 5.0E-04 5.0E-04 8.3E-12 1.8E-11 2.E-08 4.E-08 5.E-08
RM 5 East Conventionals
RM 5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-08
RM 5.5 West Metals
RM 5.5 West Arsenic 6.1E+00 mg/kg 1.5E+00 1.5E+00 9.6E-09 2.1E-08 1.E-08 3.E-08 5.E-08 3.0E-04 3.0E-04 2.7E-08 6.0E-08 9.E-05 2.E-04 3.E-04
RM 5.5 West Lead 2.3E+01 mg/kg NL NL 0.0E+00 7.9E-08 NL NL -- NL NL 0.0E+00 2.2E-07 NL NL --
RM 5.5 West Mercury 8.0E-02 mg/kg -- -- 0.0E+00 2.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.9E-10 0.E+00 3.E-06 3.E-06
RM 5.5 West Thallium 8.0E-02 mg/kg -- -- 0.0E+00 2.8E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.8E-10 0.E+00 1.E-05 1.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 4.3E+01 ug/kg -- -- 2.3E-10 1.5E-10 -- -- -- 3.0E-04 3.0E-04 6.4E-10 4.2E-10 2.E-06 1.E-06 4.E-06
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene 3.0E+03 ug/kg 7.3E-01 7.3E-01 2.1E-08 1.1E-08 2.E-08 8.E-09 2.E-08 -- -- 5.8E-08 3.0E-08 -- -- --
RM 5.5 West Benzo(a)pyrene 4.3E+03 ug/kg 7.3E+00 7.3E+00 3.0E-08 1.5E-08 2.E-07 1.E-07 3.E-07 -- -- 8.3E-08 4.2E-08 -- -- --
RM 5.5 West Benzo(b)fluoranthene 3.1E+03 ug/kg 7.3E-01 7.3E-01 2.1E-08 1.1E-08 2.E-08 8.E-09 2.E-08 -- -- 5.9E-08 3.0E-08 -- -- --
RM 5.5 West Benzo(k)fluoranthene 2.0E+03 ug/kg 7.3E-02 7.3E-02 1.4E-08 7.1E-09 1.E-09 5.E-10 2.E-09 -- -- 3.9E-08 2.0E-08 -- -- --
RM 5.5 West Dibenzo(a,h)anthracene 3.5E+02 ug/kg 7.3E+00 7.3E+00 2.4E-09 1.2E-09 2.E-08 9.E-09 3.E-08 -- -- 6.7E-09 3.4E-09 -- -- --
RM 5.5 West Indeno(1,2,3-cd)pyrene 3.5E+03 ug/kg 7.3E-01 7.3E-01 2.4E-08 1.2E-08 2.E-08 9.E-09 3.E-08 -- -- 6.7E-08 3.4E-08 -- -- --
RM 5.5 West Naphthalene 2.7E+02 ug/kg -- -- 1.8E-09 9.3E-10 -- -- -- 2.0E-02 2.0E-02 5.1E-09 2.6E-09 3.E-07 1.E-07 4.E-07
RM 5.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-07 1.E-07 4.E-07 -- -- -- -- -- -- --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 5.9E-10 3.9E-10 8.E-12 5.E-12 1.E-11 2.0E-02 2.0E-02 1.6E-09 1.1E-09 8.E-08 5.E-08 1.E-07
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 5.1E+01 ug/kg 2.0E+00 2.0E+00 3.8E-10 1.8E-10 8.E-10 4.E-10 1.E-09 2.0E-05 2.0E-05 1.1E-09 5.0E-10 5.E-05 3.E-05 8.E-05
RM 5.5 West Total PCB Congeners 3.2E+04 pg/g NA NA 2.3E-10 1.1E-10 NA NA -- NA NA 6.6E-10 3.1E-10 NA NA --
RM 5.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 2.1E-10 1.0E-10 4.E-10 2.E-10 6.E-10 2.0E-05 2.0E-05 6.0E-10 2.9E-10 3.E-05 1.E-05 4.E-05
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 2.3E+00 pg/g 1.3E+05 1.3E+05 3.7E-15 8.2E-15 5.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 1.0E-14 2.3E-14 1.E-05 2.E-05 3.E-05
RM 5.5 West Total PCB TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 8.0E-15 3.8E-15 1.E-09 5.E-10 2.E-09 1.0E-09 1.0E-09 2.2E-14 1.1E-14 2.E-05 1.E-05 3.E-05
RM 5.5 West Total TEQ -- pg/g -- -- -- -- 2.E-09 2.E-09 3.E-09 -- -- -- -- 3.E-05 3.E-05 7.E-05
RM 5.5 West Pesticides
RM 5.5 West Aldrin 6.7E-01 ug/kg 1.7E+01 1.7E+01 3.5E-12 2.3E-12 6.E-11 4.E-11 1.E-10 3.0E-05 3.0E-05 9.9E-12 6.6E-12 3.E-07 2.E-07 5.E-07
RM 5.5 West Dieldrin 4.1E-01 ug/kg 1.6E+01 1.6E+01 2.1E-12 1.4E-12 3.E-11 2.E-11 6.E-11 5.0E-05 5.0E-05 6.0E-12 4.0E-12 1.E-07 8.E-08 2.E-07
RM 5.5 West Total DDT 6.2E+01 ug/kg 3.4E-01 3.4E-01 9.7E-11 2.1E-10 3.E-11 7.E-11 1.E-10 5.0E-04 5.0E-04 2.7E-10 6.0E-10 5.E-07 1.E-06 2.E-06
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 5.5 East Metals
RM 5.5 East Arsenic 8.9E+00 mg/kg 1.5E+00 1.5E+00 1.4E-08 3.1E-08 2.E-08 5.E-08 7.E-08 3.0E-04 3.0E-04 3.9E-08 8.7E-08 1.E-04 3.E-04 4.E-04
RM 5.5 East Lead 7.9E+01 mg/kg NL NL 0.0E+00 2.8E-07 NL NL -- NL NL 0.0E+00 7.8E-07 NL NL --
RM 5.5 East Mercury 6.7E-01 mg/kg -- -- 0.0E+00 2.3E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.5E-09 0.E+00 2.E-05 2.E-05
RM 5.5 East Thallium 1.9E+01 mg/kg -- -- 0.0E+00 6.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.9E-07 0.E+00 3.E-03 3.E-03
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 3.2E+02 ug/kg -- -- 1.7E-09 1.1E-09 -- -- -- 3.0E-04 3.0E-04 4.7E-09 3.1E-09 2.E-05 1.E-05 3.E-05
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene 5.7E+02 ug/kg 7.3E-01 7.3E-01 3.9E-09 2.0E-09 3.E-09 1.E-09 4.E-09 -- -- 1.1E-08 5.6E-09 -- -- --
RM 5.5 East Benzo(a)pyrene 7.0E+02 ug/kg 7.3E+00 7.3E+00 4.8E-09 2.4E-09 3.E-08 2.E-08 5.E-08 -- -- 1.3E-08 6.8E-09 -- -- --
RM 5.5 East Benzo(b)fluoranthene 8.4E+02 ug/kg 7.3E-01 7.3E-01 5.7E-09 2.9E-09 4.E-09 2.E-09 6.E-09 -- -- 1.6E-08 8.2E-09 -- -- --
RM 5.5 East Benzo(k)fluoranthene 4.4E+02 ug/kg 7.3E-02 7.3E-02 3.0E-09 1.5E-09 2.E-10 1.E-10 3.E-10 -- -- 8.5E-09 4.3E-09 -- -- --
RM 5.5 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 9.6E-10 4.9E-10 7.E-09 4.E-09 1.E-08 -- -- 2.7E-09 1.4E-09 -- -- --
RM 5.5 East Indeno(1,2,3-cd)pyrene 5.3E+02 ug/kg 7.3E-01 7.3E-01 3.6E-09 1.8E-09 3.E-09 1.E-09 4.E-09 -- -- 1.0E-08 5.2E-09 -- -- --
RM 5.5 East Naphthalene 3.5E+02 ug/kg -- -- 2.4E-09 1.2E-09 -- -- -- 2.0E-02 2.0E-02 6.7E-09 3.4E-09 3.E-07 2.E-07 5.E-07
RM 5.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-08 3.E-08 8.E-08 -- -- -- -- -- -- --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 3.3E+02 ug/kg 1.4E-02 1.4E-02 1.7E-09 1.2E-09 2.E-11 2.E-11 4.E-11 2.0E-02 2.0E-02 4.9E-09 3.2E-09 2.E-07 2.E-07 4.E-07
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 1.3E-09 6.3E-10 3.E-09 1.E-09 4.E-09 2.0E-05 2.0E-05 3.7E-09 1.8E-09 2.E-04 9.E-05 3.E-04
RM 5.5 East Total PCB Congeners 2.2E+05 pg/g NA NA 1.6E-09 7.6E-10 NA NA -- NA NA 4.5E-09 2.1E-09 NA NA --
RM 5.5 East Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 2.0E+00 1.5E-09 7.2E-10 3.E-09 1.E-09 4.E-09 2.0E-05 2.0E-05 4.2E-09 2.0E-09 2.E-04 1.E-04 3.E-04
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 8.9E+00 pg/g 1.3E+05 1.3E+05 1.4E-14 3.1E-14 2.E-09 4.E-09 6.E-09 1.0E-09 1.0E-09 3.9E-14 8.7E-14 4.E-05 9.E-05 1.E-04
RM 5.5 East Total PCB TEQ 5.8E+00 pg/g 1.3E+05 1.3E+05 4.3E-14 2.0E-14 6.E-09 3.E-09 8.E-09 1.0E-09 1.0E-09 1.2E-13 5.7E-14 1.E-04 6.E-05 2.E-04
RM 5.5 East Total TEQ -- pg/g -- -- -- -- 7.E-09 7.E-09 1.E-08 -- -- -- -- 2.E-04 1.E-04 3.E-04
RM 5.5 East Pesticides
RM 5.5 East Aldrin 4.0E-01 ug/kg 1.7E+01 1.7E+01 2.1E-12 1.4E-12 4.E-11 2.E-11 6.E-11 3.0E-05 3.0E-05 5.9E-12 3.9E-12 2.E-07 1.E-07 3.E-07
RM 5.5 East Dieldrin 6.0E-01 ug/kg 1.6E+01 1.6E+01 3.1E-12 2.1E-12 5.E-11 3.E-11 8.E-11 5.0E-05 5.0E-05 8.8E-12 5.9E-12 2.E-07 1.E-07 3.E-07
RM 5.5 East Total DDT 2.0E+01 ug/kg 3.4E-01 3.4E-01 3.1E-11 6.9E-11 1.E-11 2.E-11 3.E-11 5.0E-04 5.0E-04 8.7E-11 1.9E-10 2.E-07 4.E-07 6.E-07
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 6 West Metals
RM 6 West Arsenic 4.1E+00 mg/kg 1.5E+00 1.5E+00 6.5E-09 1.4E-08 1.E-08 2.E-08 3.E-08 3.0E-04 3.0E-04 1.8E-08 4.0E-08 6.E-05 1.E-04 2.E-04
RM 6 West Lead 1.1E+02 mg/kg NL NL 0.0E+00 3.7E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 6 West Mercury 1.4E-01 mg/kg -- -- 0.0E+00 4.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 6 West Thallium 4.8E+00 mg/kg -- -- 0.0E+00 1.7E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 4.7E-08 0.E+00 7.E-04 7.E-04
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 West Butyltins
RM 6 West Tributyltin ion 2.0E+01 ug/kg -- -- 1.0E-10 6.9E-11 -- -- -- 3.0E-04 3.0E-04 2.9E-10 1.9E-10 1.E-06 6.E-07 2.E-06
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene 4.8E+04 ug/kg 7.3E-01 7.3E-01 3.3E-07 1.7E-07 2.E-07 1.E-07 4.E-07 -- -- 9.1E-07 4.7E-07 -- -- --
RM 6 West Benzo(a)pyrene 5.8E+04 ug/kg 7.3E+00 7.3E+00 3.9E-07 2.0E-07 3.E-06 1.E-06 4.E-06 -- -- 1.1E-06 5.6E-07 -- -- --
RM 6 West Benzo(b)fluoranthene 4.3E+04 ug/kg 7.3E-01 7.3E-01 2.9E-07 1.5E-07 2.E-07 1.E-07 3.E-07 -- -- 8.2E-07 4.2E-07 -- -- --
RM 6 West Benzo(k)fluoranthene 2.7E+04 ug/kg 7.3E-02 7.3E-02 1.8E-07 9.4E-08 1.E-08 7.E-09 2.E-08 -- -- 5.2E-07 2.6E-07 -- -- --
RM 6 West Dibenzo(a,h)anthracene 5.4E+03 ug/kg 7.3E+00 7.3E+00 3.7E-08 1.9E-08 3.E-07 1.E-07 4.E-07 -- -- 1.0E-07 5.2E-08 -- -- --
RM 6 West Indeno(1,2,3-cd)pyrene 4.0E+04 ug/kg 7.3E-01 7.3E-01 2.7E-07 1.4E-07 2.E-07 1.E-07 3.E-07 -- -- 7.7E-07 3.9E-07 -- -- --
RM 6 West Naphthalene 2.6E+04 ug/kg -- -- 1.7E-07 8.9E-08 -- -- -- 2.0E-02 2.0E-02 4.9E-07 2.5E-07 2.E-05 1.E-05 4.E-05
RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-06 2.E-06 6.E-06 -- -- -- -- -- -- --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 3.8E+02 ug/kg 1.4E-02 1.4E-02 2.0E-09 1.3E-09 3.E-11 2.E-11 5.E-11 2.0E-02 2.0E-02 5.5E-09 3.7E-09 3.E-07 2.E-07 5.E-07
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 6.1E+01 ug/kg 2.0E+00 2.0E+00 4.5E-10 2.1E-10 9.E-10 4.E-10 1.E-09 2.0E-05 2.0E-05 1.3E-09 6.0E-10 6.E-05 3.E-05 9.E-05
RM 6 West Total PCB Congeners 1.9E+05 pg/g NA NA 1.4E-09 6.5E-10 NA NA -- NA NA 3.8E-09 1.8E-09 NA NA --
RM 6 West Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 2.0E+00 1.3E-09 6.2E-10 3.E-09 1.E-09 4.E-09 2.0E-05 2.0E-05 3.7E-09 1.7E-09 2.E-04 9.E-05 3.E-04
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E+05 2.4E-15 5.3E-15 3.E-10 7.E-10 1.E-09 1.0E-09 1.0E-09 6.7E-15 1.5E-14 7.E-06 1.E-05 2.E-05
RM 6 West Total PCB TEQ 2.8E+00 pg/g 1.3E+05 1.3E+05 2.1E-14 9.9E-15 3.E-09 1.E-09 4.E-09 1.0E-09 1.0E-09 5.8E-14 2.8E-14 6.E-05 3.E-05 9.E-05
RM 6 West Total TEQ -- pg/g -- -- -- -- 3.E-09 2.E-09 5.E-09 -- -- -- -- 6.E-05 4.E-05 1.E-04
RM 6 West Pesticides
RM 6 West Aldrin 2.3E+00 ug/kg 1.7E+01 1.7E+01 1.2E-11 8.2E-12 2.E-10 1.E-10 3.E-10 3.0E-05 3.0E-05 3.4E-11 2.3E-11 1.E-06 8.E-07 2.E-06
RM 6 West Dieldrin 1.8E+00 ug/kg 1.6E+01 1.6E+01 9.6E-12 6.4E-12 2.E-10 1.E-10 3.E-10 5.0E-05 5.0E-05 2.7E-11 1.8E-11 5.E-07 4.E-07 9.E-07
RM 6 West Total DDT 8.1E+01 ug/kg 3.4E-01 3.4E-01 1.3E-10 2.8E-10 4.E-11 1.E-10 1.E-10 5.0E-04 5.0E-04 3.6E-10 8.0E-10 7.E-07 2.E-06 2.E-06
RM 6 West Conventionals
RM 6 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-06
RM 6 East Metals
RM 6 East Arsenic 4.4E+00 mg/kg 1.5E+00 1.5E+00 6.9E-09 1.5E-08 1.E-08 2.E-08 3.E-08 3.0E-04 3.0E-04 1.9E-08 4.3E-08 6.E-05 1.E-04 2.E-04
RM 6 East Lead 2.3E+01 mg/kg NL NL 0.0E+00 8.0E-08 NL NL -- NL NL 0.0E+00 2.2E-07 NL NL --
RM 6 East Mercury 4.0E-01 mg/kg -- -- 0.0E+00 1.4E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.9E-09 0.E+00 1.E-05 1.E-05
RM 6 East Thallium ND mg/kg -- -- ND ND ND ND ND 6.6E-05 6.6E-05 ND ND ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 3.5E+02 ug/kg -- -- 1.8E-09 1.2E-09 -- -- -- 3.0E-04 3.0E-04 5.2E-09 3.4E-09 2.E-05 1.E-05 3.E-05
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene 1.3E+03 ug/kg 7.3E-01 7.3E-01 9.2E-09 4.7E-09 7.E-09 3.E-09 1.E-08 -- -- 2.6E-08 1.3E-08 -- -- --
RM 6 East Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 1.3E-08 6.7E-09 1.E-07 5.E-08 1.E-07 -- -- 3.7E-08 1.9E-08 -- -- --
RM 6 East Benzo(b)fluoranthene 2.5E+03 ug/kg 7.3E-01 7.3E-01 1.7E-08 8.7E-09 1.E-08 6.E-09 2.E-08 -- -- 4.8E-08 2.4E-08 -- -- --
RM 6 East Benzo(k)fluoranthene 1.9E+03 ug/kg 7.3E-02 7.3E-02 1.3E-08 6.6E-09 9.E-10 5.E-10 1.E-09 -- -- 3.6E-08 1.9E-08 -- -- --
RM 6 East Dibenzo(a,h)anthracene 2.7E+02 ug/kg 7.3E+00 7.3E+00 1.8E-09 9.4E-10 1.E-08 7.E-09 2.E-08 -- -- 5.2E-09 2.6E-09 -- -- --
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6 East Indeno(1,2,3-cd)pyrene 1.1E+03 ug/kg 7.3E-01 7.3E-01 7.7E-09 3.9E-09 6.E-09 3.E-09 9.E-09 -- -- 2.2E-08 1.1E-08 -- -- --
RM 6 East Naphthalene 8.4E+02 ug/kg -- -- 5.7E-09 2.9E-09 -- -- -- 2.0E-02 2.0E-02 1.6E-08 8.2E-09 8.E-07 4.E-07 1.E-06
RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 7.E-08 2.E-07 -- -- -- -- -- -- --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 7.4E-10 4.9E-10 1.E-11 7.E-12 2.E-11 2.0E-02 2.0E-02 2.1E-09 1.4E-09 1.E-07 7.E-08 2.E-07
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 1.3E-09 6.1E-10 3.E-09 1.E-09 4.E-09 2.0E-05 2.0E-05 3.6E-09 1.7E-09 2.E-04 9.E-05 3.E-04
RM 6 East Total PCB Congeners 1.1E+05 pg/g NA NA 8.2E-10 3.9E-10 NA NA -- NA NA 2.3E-09 1.1E-09 NA NA --
RM 6 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 7.6E-10 3.6E-10 2.E-09 7.E-10 2.E-09 2.0E-05 2.0E-05 2.1E-09 1.0E-09 1.E-04 5.E-05 2.E-04
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.3E+05 6.5E-15 1.4E-14 8.E-10 2.E-09 3.E-09 1.0E-09 1.0E-09 1.8E-14 4.0E-14 2.E-05 4.E-05 6.E-05
RM 6 East Total PCB TEQ 3.4E+00 pg/g 1.3E+05 1.3E+05 2.5E-14 1.2E-14 3.E-09 2.E-09 5.E-09 1.0E-09 1.0E-09 7.0E-14 3.3E-14 7.E-05 3.E-05 1.E-04
RM 6 East Total TEQ -- pg/g -- -- -- -- 4.E-09 3.E-09 8.E-09 -- -- -- -- 9.E-05 7.E-05 2.E-04
RM 6 East Pesticides
RM 6 East Aldrin 6.4E-01 ug/kg 1.7E+01 1.7E+01 3.4E-12 2.2E-12 6.E-11 4.E-11 9.E-11 3.0E-05 3.0E-05 9.4E-12 6.2E-12 3.E-07 2.E-07 5.E-07
RM 6 East Dieldrin 1.0E-01 ug/kg 1.6E+01 1.6E+01 5.3E-13 3.5E-13 8.E-12 6.E-12 1.E-11 5.0E-05 5.0E-05 1.5E-12 9.8E-13 3.E-08 2.E-08 5.E-08
RM 6 East Total DDT 4.2E+00 ug/kg 3.4E-01 3.4E-01 6.7E-12 1.5E-11 2.E-12 5.E-12 7.E-12 5.0E-04 5.0E-04 1.9E-11 4.2E-11 4.E-08 8.E-08 1.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 6.5 West Metals
RM 6.5 West Arsenic 1.4E+01 mg/kg 1.5E+00 1.5E+00 2.2E-08 4.9E-08 3.E-08 7.E-08 1.E-07 3.0E-04 3.0E-04 6.2E-08 1.4E-07 2.E-04 5.E-04 7.E-04
RM 6.5 West Lead 7.3E+01 mg/kg NL NL 0.0E+00 2.6E-07 NL NL -- NL NL 0.0E+00 7.2E-07 NL NL --
RM 6.5 West Mercury 2.0E-01 mg/kg -- -- 0.0E+00 7.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.0E-09 0.E+00 7.E-06 7.E-06
RM 6.5 West Thallium 1.2E-01 mg/kg -- -- 0.0E+00 4.1E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-09 0.E+00 2.E-05 2.E-05
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 4.6E+01 ug/kg -- -- 2.4E-10 1.6E-10 -- -- -- 3.0E-04 3.0E-04 6.8E-10 4.5E-10 2.E-06 2.E-06 4.E-06
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene 1.0E+03 ug/kg 7.3E-01 7.3E-01 6.9E-09 3.5E-09 5.E-09 3.E-09 8.E-09 -- -- 1.9E-08 9.9E-09 -- -- --
RM 6.5 West Benzo(a)pyrene 1.2E+03 ug/kg 7.3E+00 7.3E+00 8.4E-09 4.3E-09 6.E-08 3.E-08 9.E-08 -- -- 2.3E-08 1.2E-08 -- -- --
RM 6.5 West Benzo(b)fluoranthene 1.4E+03 ug/kg 7.3E-01 7.3E-01 9.5E-09 4.8E-09 7.E-09 4.E-09 1.E-08 -- -- 2.7E-08 1.4E-08 -- -- --
RM 6.5 West Benzo(k)fluoranthene 6.6E+02 ug/kg 7.3E-02 7.3E-02 4.5E-09 2.3E-09 3.E-10 2.E-10 5.E-10 -- -- 1.3E-08 6.4E-09 -- -- --
RM 6.5 West Dibenzo(a,h)anthracene 4.2E+02 ug/kg 7.3E+00 7.3E+00 2.9E-09 1.5E-09 2.E-08 1.E-08 3.E-08 -- -- 8.1E-09 4.1E-09 -- -- --
RM 6.5 West Indeno(1,2,3-cd)pyrene 8.3E+02 ug/kg 7.3E-01 7.3E-01 5.7E-09 2.9E-09 4.E-09 2.E-09 6.E-09 -- -- 1.6E-08 8.1E-09 -- -- --
RM 6.5 West Naphthalene 1.4E+02 ug/kg -- -- 9.5E-10 4.9E-10 -- -- -- 2.0E-02 2.0E-02 2.7E-09 1.4E-09 1.E-07 7.E-08 2.E-07
RM 6.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 5.E-08 1.E-07 -- -- -- -- -- -- --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 5.6E-10 3.7E-10 8.E-12 5.E-12 1.E-11 2.0E-02 2.0E-02 1.6E-09 1.0E-09 8.E-08 5.E-08 1.E-07
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 9.1E+01 ug/kg 2.0E+00 2.0E+00 6.7E-10 3.2E-10 1.E-09 6.E-10 2.E-09 2.0E-05 2.0E-05 1.9E-09 8.9E-10 9.E-05 4.E-05 1.E-04
RM 6.5 West Total PCB Congeners 3.3E+05 pg/g NA NA 2.4E-09 1.2E-09 NA NA -- NA NA 6.8E-09 3.2E-09 NA NA --
RM 6.5 West Total PCBs, Adjusted 3.2E+05 pg/g 2.0E+00 2.0E+00 2.4E-09 1.1E-09 5.E-09 2.E-09 7.E-09 2.0E-05 2.0E-05 6.6E-09 3.1E-09 3.E-04 2.E-04 5.E-04
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 6.1E+01 pg/g 1.3E+05 1.3E+05 9.7E-14 2.1E-13 1.E-08 3.E-08 4.E-08 1.0E-09 1.0E-09 2.7E-13 6.0E-13 3.E-04 6.E-04 9.E-04
RM 6.5 West Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 2.2E-14 1.0E-14 3.E-09 1.E-09 4.E-09 1.0E-09 1.0E-09 6.1E-14 2.9E-14 6.E-05 3.E-05 9.E-05
RM 6.5 West Total TEQ -- pg/g -- -- -- -- 2.E-08 3.E-08 4.E-08 -- -- -- -- 3.E-04 6.E-04 1.E-03
RM 6.5 West Pesticides
RM 6.5 West Aldrin 2.5E+00 ug/kg 1.7E+01 1.7E+01 1.3E-11 8.7E-12 2.E-10 1.E-10 4.E-10 3.0E-05 3.0E-05 3.7E-11 2.4E-11 1.E-06 8.E-07 2.E-06
RM 6.5 West Dieldrin 5.9E-01 ug/kg 1.6E+01 1.6E+01 3.1E-12 2.1E-12 5.E-11 3.E-11 8.E-11 5.0E-05 5.0E-05 8.7E-12 5.8E-12 2.E-07 1.E-07 3.E-07
RM 6.5 West Total DDT 1.7E+02 ug/kg 3.4E-01 3.4E-01 2.7E-10 5.9E-10 9.E-11 2.E-10 3.E-10 5.0E-04 5.0E-04 7.4E-10 1.6E-09 1.E-06 3.E-06 5.E-06
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 6.5 East Metals
RM 6.5 East Arsenic 5.8E+00 mg/kg 1.5E+00 1.5E+00 9.2E-09 2.0E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.6E-08 5.7E-08 9.E-05 2.E-04 3.E-04
RM 6.5 East Lead 2.2E+03 mg/kg NL NL 0.0E+00 7.7E-06 NL NL -- NL NL 0.0E+00 2.1E-05 NL NL --
RM 6.5 East Mercury 1.1E+01 mg/kg -- -- 0.0E+00 3.8E-08 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-07 0.E+00 4.E-04 4.E-04
RM 6.5 East Thallium 8.0E+00 mg/kg -- -- 0.0E+00 2.8E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.8E-08 0.E+00 1.E-03 1.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 1.1E+02 ug/kg -- -- 5.5E-10 3.7E-10 -- -- -- 3.0E-04 3.0E-04 1.5E-09 1.0E-09 5.E-06 3.E-06 9.E-06
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene 2.3E+02 ug/kg 7.3E-01 7.3E-01 1.6E-09 8.2E-10 1.E-09 6.E-10 2.E-09 -- -- 4.5E-09 2.3E-09 -- -- --
RM 6.5 East Benzo(a)pyrene 1.5E+02 ug/kg 7.3E+00 7.3E+00 1.0E-09 5.2E-10 7.E-09 4.E-09 1.E-08 -- -- 2.8E-09 1.4E-09 -- -- --
RM 6.5 East Benzo(b)fluoranthene 2.0E+02 ug/kg 7.3E-01 7.3E-01 1.3E-09 6.9E-10 1.E-09 5.E-10 1.E-09 -- -- 3.8E-09 1.9E-09 -- -- --
RM 6.5 East Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 8.3E-10 4.2E-10 6.E-11 3.E-11 9.E-11 -- -- 2.3E-09 1.2E-09 -- -- --
RM 6.5 East Dibenzo(a,h)anthracene 1.9E+01 ug/kg 7.3E+00 7.3E+00 1.3E-10 6.6E-11 9.E-10 5.E-10 1.E-09 -- -- 3.6E-10 1.9E-10 -- -- --
RM 6.5 East Indeno(1,2,3-cd)pyrene 1.0E+02 ug/kg 7.3E-01 7.3E-01 7.0E-10 3.6E-10 5.E-10 3.E-10 8.E-10 -- -- 2.0E-09 1.0E-09 -- -- --
RM 6.5 East Naphthalene 1.2E+02 ug/kg -- -- 8.4E-10 4.3E-10 -- -- -- 2.0E-02 2.0E-02 2.4E-09 1.2E-09 1.E-07 6.E-08 2.E-07
RM 6.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 6.E-09 2.E-08 -- -- -- -- -- -- --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 1.2E+02 ug/kg 1.4E-02 1.4E-02 6.5E-10 4.3E-10 9.E-12 6.E-12 2.E-11 2.0E-02 2.0E-02 1.8E-09 1.2E-09 9.E-08 6.E-08 2.E-07
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 6.9E+02 ug/kg 2.0E+00 2.0E+00 5.1E-09 2.4E-09 1.E-08 5.E-09 2.E-08 2.0E-05 2.0E-05 1.4E-08 6.8E-09 7.E-04 3.E-04 1.E-03
RM 6.5 East Total PCB Congeners 1.6E+06 pg/g NA NA 1.2E-08 5.5E-09 NA NA -- NA NA 3.2E-08 1.5E-08 NA NA --
RM 6.5 East Total PCBs, Adjusted 1.5E+06 pg/g 2.0E+00 2.0E+00 1.1E-08 5.4E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 3.2E-08 1.5E-08 2.E-03 8.E-04 2.E-03
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 5.6E+01 pg/g 1.3E+05 1.3E+05 8.9E-14 2.0E-13 1.E-08 3.E-08 4.E-08 1.0E-09 1.0E-09 2.5E-13 5.5E-13 2.E-04 6.E-04 8.E-04
RM 6.5 East Total PCB TEQ 1.0E+01 pg/g 1.3E+05 1.3E+05 7.5E-14 3.6E-14 1.E-08 5.E-09 1.E-08 1.0E-09 1.0E-09 2.1E-13 1.0E-13 2.E-04 1.E-04 3.E-04
RM 6.5 East Total TEQ -- pg/g -- -- -- -- 2.E-08 3.E-08 5.E-08 -- -- -- -- 5.E-04 7.E-04 1.E-03
RM 6.5 East Pesticides
RM 6.5 East Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 1.5E-12 1.0E-12 3.E-11 2.E-11 4.E-11 3.0E-05 3.0E-05 4.3E-12 2.8E-12 1.E-07 9.E-08 2.E-07
RM 6.5 East Dieldrin 2.0E-01 ug/kg 1.6E+01 1.6E+01 1.0E-12 6.8E-13 2.E-11 1.E-11 3.E-11 5.0E-05 5.0E-05 2.9E-12 1.9E-12 6.E-08 4.E-08 1.E-07
RM 6.5 East Total DDT 6.5E+01 ug/kg 3.4E-01 3.4E-01 1.0E-10 2.3E-10 3.E-11 8.E-11 1.E-10 5.0E-04 5.0E-04 2.9E-10 6.3E-10 6.E-07 1.E-06 2.E-06
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 7 West Metals
RM 7 West Arsenic 5.3E+00 mg/kg 1.5E+00 1.5E+00 8.3E-09 1.8E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.3E-08 5.2E-08 8.E-05 2.E-04 3.E-04
RM 7 West Lead 2.1E+02 mg/kg NL NL 0.0E+00 7.3E-07 NL NL -- NL NL 0.0E+00 2.0E-06 NL NL --
RM 7 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 3.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 7 West Thallium 8.1E+00 mg/kg -- -- 0.0E+00 2.8E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.9E-08 0.E+00 1.E-03 1.E-03
RM 7 West Butyltins
RM 7 West Tributyltin ion 6.4E+00 ug/kg -- -- 3.4E-11 2.2E-11 -- -- -- 3.0E-04 3.0E-04 9.4E-11 6.3E-11 3.E-07 2.E-07 5.E-07
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene 2.2E+03 ug/kg 7.3E-01 7.3E-01 1.5E-08 7.7E-09 1.E-08 6.E-09 2.E-08 -- -- 4.2E-08 2.2E-08 -- -- --
RM 7 West Benzo(a)pyrene 1.7E+03 ug/kg 7.3E+00 7.3E+00 1.2E-08 6.0E-09 9.E-08 4.E-08 1.E-07 -- -- 3.3E-08 1.7E-08 -- -- --
RM 7 West Benzo(b)fluoranthene 4.5E+03 ug/kg 7.3E-01 7.3E-01 3.1E-08 1.6E-08 2.E-08 1.E-08 3.E-08 -- -- 8.6E-08 4.4E-08 -- -- --
RM 7 West Benzo(k)fluoranthene 1.4E+03 ug/kg 7.3E-02 7.3E-02 9.8E-09 5.0E-09 7.E-10 4.E-10 1.E-09 -- -- 2.7E-08 1.4E-08 -- -- --
RM 7 West Dibenzo(a,h)anthracene 5.3E+02 ug/kg 7.3E+00 7.3E+00 3.7E-09 1.9E-09 3.E-08 1.E-08 4.E-08 -- -- 1.0E-08 5.2E-09 -- -- --
RM 7 West Indeno(1,2,3-cd)pyrene 1.4E+03 ug/kg 7.3E-01 7.3E-01 9.5E-09 4.9E-09 7.E-09 4.E-09 1.E-08 -- -- 2.7E-08 1.4E-08 -- -- --
RM 7 West Naphthalene 1.1E+01 ug/kg -- -- 7.5E-11 3.8E-11 -- -- -- 2.0E-02 2.0E-02 2.1E-10 1.1E-10 1.E-08 5.E-09 2.E-08
RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 8.E-08 2.E-07 -- -- -- -- -- -- --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 2.7E+02 ug/kg 1.4E-02 1.4E-02 1.4E-09 9.6E-10 2.E-11 1.E-11 3.E-11 2.0E-02 2.0E-02 4.0E-09 2.7E-09 2.E-07 1.E-07 3.E-07
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 9.3E+01 ug/kg 2.0E+00 2.0E+00 6.8E-10 3.2E-10 1.E-09 6.E-10 2.E-09 2.0E-05 2.0E-05 1.9E-09 9.1E-10 1.E-04 5.E-05 1.E-04
RM 7 West Total PCB Congeners 8.4E+05 pg/g NA NA 6.2E-09 2.9E-09 NA NA -- NA NA 1.7E-08 8.3E-09 NA NA --
RM 7 West Total PCBs, Adjusted 8.0E+05 pg/g 2.0E+00 2.0E+00 5.9E-09 2.8E-09 1.E-08 6.E-09 2.E-08 2.0E-05 2.0E-05 1.6E-08 7.8E-09 8.E-04 4.E-04 1.E-03
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 8.4E+03 pg/g 1.3E+05 1.3E+05 1.3E-11 3.0E-11 2.E-06 4.E-06 6.E-06 1.0E-09 1.0E-09 3.7E-11 8.3E-11 4.E-02 8.E-02 1.E-01
RM 7 West Total PCB TEQ 2.7E+01 pg/g 1.3E+05 1.3E+05 2.0E-13 9.3E-14 3.E-08 1.E-08 4.E-08 1.0E-09 1.0E-09 5.5E-13 2.6E-13 5.E-04 3.E-04 8.E-04
RM 7 West Total TEQ -- pg/g -- -- -- -- 2.E-06 4.E-06 6.E-06 -- -- -- -- 4.E-02 8.E-02 1.E-01
RM 7 West Pesticides
RM 7 West Aldrin 9.6E+01 ug/kg 1.7E+01 1.7E+01 5.0E-10 3.3E-10 9.E-09 6.E-09 1.E-08 3.0E-05 3.0E-05 1.4E-09 9.4E-10 5.E-05 3.E-05 8.E-05
RM 7 West Dieldrin 2.0E+00 ug/kg 1.6E+01 1.6E+01 1.1E-11 7.1E-12 2.E-10 1.E-10 3.E-10 5.0E-05 5.0E-05 3.0E-11 2.0E-11 6.E-07 4.E-07 1.E-06
RM 7 West Total DDT 5.1E+03 ug/kg 3.4E-01 3.4E-01 8.1E-09 1.8E-08 3.E-09 6.E-09 9.E-09 5.0E-04 5.0E-04 2.3E-08 5.0E-08 5.E-05 1.E-04 1.E-04
RM 7 West Conventionals
RM 7 West Perchlorate 2.7E+05 ug/kg -- -- 0.0E+00 9.6E-07 -- -- -- 7.0E-04 7.0E-04 0.0E+00 2.7E-06 0.E+00 4.E-03 4.E-03
Exposure Point Total 6.E-06
RM 7 East Metals
RM 7 East Arsenic 1.5E+01 mg/kg 1.5E+00 1.5E+00 2.3E-08 5.2E-08 3.E-08 8.E-08 1.E-07 3.0E-04 3.0E-04 6.5E-08 1.4E-07 2.E-04 5.E-04 7.E-04
RM 7 East Lead 1.1E+02 mg/kg NL NL 0.0E+00 3.7E-07 NL NL -- NL NL 0.0E+00 1.0E-06 NL NL --
RM 7 East Mercury 6.8E-02 mg/kg -- -- 0.0E+00 2.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.6E-10 0.E+00 2.E-06 2.E-06
RM 7 East Thallium 1.7E+01 mg/kg -- -- 0.0E+00 5.9E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.7E-07 0.E+00 3.E-03 3.E-03
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7 East Butyltins
RM 7 East Tributyltin ion 8.0E+02 ug/kg -- -- 4.2E-09 2.8E-09 -- -- -- 3.0E-04 3.0E-04 1.2E-08 7.9E-09 4.E-05 3.E-05 7.E-05
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene 4.2E+02 ug/kg 7.3E-01 7.3E-01 2.9E-09 1.5E-09 2.E-09 1.E-09 3.E-09 -- -- 8.0E-09 4.1E-09 -- -- --
RM 7 East Benzo(a)pyrene 5.8E+02 ug/kg 7.3E+00 7.3E+00 4.0E-09 2.0E-09 3.E-08 1.E-08 4.E-08 -- -- 1.1E-08 5.7E-09 -- -- --
RM 7 East Benzo(b)fluoranthene 6.7E+02 ug/kg 7.3E-01 7.3E-01 4.6E-09 2.3E-09 3.E-09 2.E-09 5.E-09 -- -- 1.3E-08 6.5E-09 -- -- --
RM 7 East Benzo(k)fluoranthene 4.9E+02 ug/kg 7.3E-02 7.3E-02 3.3E-09 1.7E-09 2.E-10 1.E-10 4.E-10 -- -- 9.3E-09 4.8E-09 -- -- --
RM 7 East Dibenzo(a,h)anthracene 1.4E+02 ug/kg 7.3E+00 7.3E+00 9.8E-10 5.0E-10 7.E-09 4.E-09 1.E-08 -- -- 2.7E-09 1.4E-09 -- -- --
RM 7 East Indeno(1,2,3-cd)pyrene 3.9E+02 ug/kg 7.3E-01 7.3E-01 2.7E-09 1.4E-09 2.E-09 1.E-09 3.E-09 -- -- 7.5E-09 3.8E-09 -- -- --
RM 7 East Naphthalene 4.5E+01 ug/kg -- -- 3.1E-10 1.6E-10 -- -- -- 2.0E-02 2.0E-02 8.6E-10 4.4E-10 4.E-08 2.E-08 7.E-08
RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-08 2.E-08 7.E-08 -- -- -- -- -- -- --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 1.0E+03 ug/kg 1.4E-02 1.4E-02 5.3E-09 3.5E-09 7.E-11 5.E-11 1.E-10 2.0E-02 2.0E-02 1.5E-08 9.8E-09 7.E-07 5.E-07 1.E-06
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 7.0E+01 ug/kg 2.0E+00 2.0E+00 5.2E-10 2.5E-10 1.E-09 5.E-10 2.E-09 2.0E-05 2.0E-05 1.5E-09 6.9E-10 7.E-05 3.E-05 1.E-04
RM 7 East Total PCB Congeners 3.0E+04 pg/g NA NA 2.2E-10 1.0E-10 NA NA -- NA NA 6.1E-10 2.9E-10 NA NA --
RM 7 East Total PCBs, Adjusted 2.8E+04 pg/g 2.0E+00 2.0E+00 2.1E-10 9.9E-11 4.E-10 2.E-10 6.E-10 2.0E-05 2.0E-05 5.8E-10 2.8E-10 3.E-05 1.E-05 4.E-05
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 4.0E+01 pg/g 1.3E+05 1.3E+05 6.3E-14 1.4E-13 8.E-09 2.E-08 3.E-08 1.0E-09 1.0E-09 1.8E-13 3.9E-13 2.E-04 4.E-04 6.E-04
RM 7 East Total PCB TEQ 7.4E-01 pg/g 1.3E+05 1.3E+05 5.5E-15 2.6E-15 7.E-10 3.E-10 1.E-09 1.0E-09 1.0E-09 1.5E-14 7.2E-15 2.E-05 7.E-06 2.E-05
RM 7 East Total TEQ -- pg/g -- -- -- -- 9.E-09 2.E-08 3.E-08 -- -- -- -- 2.E-04 4.E-04 6.E-04
RM 7 East Pesticides
RM 7 East Aldrin 4.6E-01 ug/kg 1.7E+01 1.7E+01 2.4E-12 1.6E-12 4.E-11 3.E-11 7.E-11 3.0E-05 3.0E-05 6.8E-12 4.5E-12 2.E-07 2.E-07 4.E-07
RM 7 East Dieldrin 1.2E-01 ug/kg 1.6E+01 1.6E+01 6.1E-13 4.0E-13 1.E-11 6.E-12 2.E-11 5.0E-05 5.0E-05 1.7E-12 1.1E-12 3.E-08 2.E-08 6.E-08
RM 7 East Total DDT 1.0E+01 ug/kg 3.4E-01 3.4E-01 1.6E-11 3.5E-11 5.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 4.4E-11 9.8E-11 9.E-08 2.E-07 3.E-07
RM 7 East Conventionals
RM 7 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 7.5 West Metals
RM 7.5 West Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 5.8E-09 1.3E-08 9.E-09 2.E-08 3.E-08 3.0E-04 3.0E-04 1.6E-08 3.6E-08 5.E-05 1.E-04 2.E-04
RM 7.5 West Lead 2.4E+01 mg/kg NL NL 0.0E+00 8.5E-08 NL NL -- NL NL 0.0E+00 2.4E-07 NL NL --
RM 7.5 West Mercury 1.3E-01 mg/kg -- -- 0.0E+00 4.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.3E-09 0.E+00 4.E-06 4.E-06
RM 7.5 West Thallium 1.1E+01 mg/kg -- -- 0.0E+00 3.8E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-07 0.E+00 2.E-03 2.E-03
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 9.7E+00 ug/kg -- -- 5.1E-11 3.4E-11 -- -- -- 3.0E-04 3.0E-04 1.4E-10 9.5E-11 5.E-07 3.E-07 8.E-07
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene 4.3E+02 ug/kg 7.3E-01 7.3E-01 3.0E-09 1.5E-09 2.E-09 1.E-09 3.E-09 -- -- 8.3E-09 4.2E-09 -- -- --
RM 7.5 West Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 2.3E-09 1.2E-09 2.E-08 9.E-09 3.E-08 -- -- 6.6E-09 3.3E-09 -- -- --
RM 7.5 West Benzo(b)fluoranthene 4.6E+02 ug/kg 7.3E-01 7.3E-01 3.2E-09 1.6E-09 2.E-09 1.E-09 3.E-09 -- -- 8.9E-09 4.5E-09 -- -- --
RM 7.5 West Benzo(k)fluoranthene 1.3E+02 ug/kg 7.3E-02 7.3E-02 8.9E-10 4.5E-10 6.E-11 3.E-11 1.E-10 -- -- 2.5E-09 1.3E-09 -- -- --
RM 7.5 West Dibenzo(a,h)anthracene 5.0E+01 ug/kg 7.3E+00 7.3E+00 3.4E-10 1.7E-10 2.E-09 1.E-09 4.E-09 -- -- 9.5E-10 4.9E-10 -- -- --
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 West Indeno(1,2,3-cd)pyrene 1.9E+02 ug/kg 7.3E-01 7.3E-01 1.3E-09 6.6E-10 9.E-10 5.E-10 1.E-09 -- -- 3.6E-09 1.9E-09 -- -- --
RM 7.5 West Naphthalene 3.3E+01 ug/kg -- -- 2.3E-10 1.2E-10 -- -- -- 2.0E-02 2.0E-02 6.3E-10 3.2E-10 3.E-08 2.E-08 5.E-08
RM 7.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 1.E-08 4.E-08 -- -- -- -- -- -- --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 9.7E-10 6.4E-10 1.E-11 9.E-12 2.E-11 2.0E-02 2.0E-02 2.7E-09 1.8E-09 1.E-07 9.E-08 2.E-07
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 2.5E+02 ug/kg 2.0E+00 2.0E+00 1.8E-09 8.7E-10 4.E-09 2.E-09 5.E-09 2.0E-05 2.0E-05 5.2E-09 2.4E-09 3.E-04 1.E-04 4.E-04
RM 7.5 West Total PCB Congeners 3.6E+04 pg/g NA NA 2.6E-10 1.3E-10 NA NA -- NA NA 7.4E-10 3.5E-10 NA NA --
RM 7.5 West Total PCBs, Adjusted 3.4E+04 pg/g 2.0E+00 2.0E+00 2.5E-10 1.2E-10 5.E-10 2.E-10 7.E-10 2.0E-05 2.0E-05 7.1E-10 3.4E-10 4.E-05 2.E-05 5.E-05
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 1.3E+05 4.1E-15 9.1E-15 5.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 1.2E-14 2.6E-14 1.E-05 3.E-05 4.E-05
RM 7.5 West Total PCB TEQ 9.2E-01 pg/g 1.3E+05 1.3E+05 6.8E-15 3.2E-15 9.E-10 4.E-10 1.E-09 1.0E-09 1.0E-09 1.9E-14 9.0E-15 2.E-05 9.E-06 3.E-05
RM 7.5 West Total TEQ -- pg/g -- -- -- -- 1.E-09 2.E-09 3.E-09 -- -- -- -- 3.E-05 3.E-05 7.E-05
RM 7.5 West Pesticides
RM 7.5 West Aldrin 2.9E-01 ug/kg 1.7E+01 1.7E+01 1.5E-12 1.0E-12 3.E-11 2.E-11 4.E-11 3.0E-05 3.0E-05 4.2E-12 2.8E-12 1.E-07 9.E-08 2.E-07
RM 7.5 West Dieldrin 7.7E-01 ug/kg 1.6E+01 1.6E+01 4.0E-12 2.7E-12 6.E-11 4.E-11 1.E-10 5.0E-05 5.0E-05 1.1E-11 7.5E-12 2.E-07 2.E-07 4.E-07
RM 7.5 West Total DDT 6.8E+01 ug/kg 3.4E-01 3.4E-01 1.1E-10 2.4E-10 4.E-11 8.E-11 1.E-10 5.0E-04 5.0E-04 3.0E-10 6.6E-10 6.E-07 1.E-06 2.E-06
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-08
RM 7.5 East Metals
RM 7.5 East Arsenic 4.2E+00 mg/kg 1.5E+00 1.5E+00 6.6E-09 1.5E-08 1.E-08 2.E-08 3.E-08 3.0E-04 3.0E-04 1.9E-08 4.1E-08 6.E-05 1.E-04 2.E-04
RM 7.5 East Lead 1.5E+01 mg/kg NL NL 0.0E+00 5.1E-08 NL NL -- NL NL 0.0E+00 1.4E-07 NL NL --
RM 7.5 East Mercury 1.0E-01 mg/kg -- -- 0.0E+00 3.5E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 9.8E-10 0.E+00 3.E-06 3.E-06
RM 7.5 East Thallium 1.0E+01 mg/kg -- -- 0.0E+00 3.6E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-07 0.E+00 2.E-03 2.E-03
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 2.3E+02 ug/kg -- -- 1.2E-09 8.0E-10 -- -- -- 3.0E-04 3.0E-04 3.4E-09 2.2E-09 1.E-05 7.E-06 2.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene 4.0E+01 ug/kg 7.3E-01 7.3E-01 2.7E-10 1.4E-10 2.E-10 1.E-10 3.E-10 -- -- 7.6E-10 3.9E-10 -- -- --
RM 7.5 East Benzo(a)pyrene 3.5E+01 ug/kg 7.3E+00 7.3E+00 2.4E-10 1.2E-10 2.E-09 9.E-10 3.E-09 -- -- 6.7E-10 3.4E-10 -- -- --
RM 7.5 East Benzo(b)fluoranthene 4.4E+01 ug/kg 7.3E-01 7.3E-01 3.0E-10 1.5E-10 2.E-10 1.E-10 3.E-10 -- -- 8.5E-10 4.3E-10 -- -- --
RM 7.5 East Benzo(k)fluoranthene 3.1E+01 ug/kg 7.3E-02 7.3E-02 2.1E-10 1.1E-10 2.E-11 8.E-12 2.E-11 -- -- 5.9E-10 3.0E-10 -- -- --
RM 7.5 East Dibenzo(a,h)anthracene 1.1E+01 ug/kg 7.3E+00 7.3E+00 7.5E-11 3.8E-11 5.E-10 3.E-10 8.E-10 -- -- 2.1E-10 1.1E-10 -- -- --
RM 7.5 East Indeno(1,2,3-cd)pyrene 2.4E+01 ug/kg 7.3E-01 7.3E-01 1.6E-10 8.3E-11 1.E-10 6.E-11 2.E-10 -- -- 4.6E-10 2.3E-10 -- -- --
RM 7.5 East Naphthalene 1.1E+01 ug/kg -- -- 7.5E-11 3.8E-11 -- -- -- 2.0E-02 2.0E-02 2.1E-10 1.1E-10 1.E-08 5.E-09 2.E-08
RM 7.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 1.E-09 4.E-09 -- -- -- -- -- -- --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 2.7E+03 ug/kg 1.4E-02 1.4E-02 1.4E-08 9.6E-09 2.E-10 1.E-10 3.E-10 2.0E-02 2.0E-02 4.0E-08 2.7E-08 2.E-06 1.E-06 3.E-06
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 4.5E+01 ug/kg 2.0E+00 2.0E+00 3.3E-10 1.6E-10 7.E-10 3.E-10 1.E-09 2.0E-05 2.0E-05 9.3E-10 4.4E-10 5.E-05 2.E-05 7.E-05
RM 7.5 East Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 7.5 East Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 7.5 East Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 7.5 East Dieldrin 3.4E-01 ug/kg 1.6E+01 1.6E+01 1.8E-12 1.2E-12 3.E-11 2.E-11 5.E-11 5.0E-05 5.0E-05 5.0E-12 3.3E-12 1.E-07 7.E-08 2.E-07
RM 7.5 East Total DDT 3.3E+00 ug/kg 3.4E-01 3.4E-01 5.3E-12 1.2E-11 2.E-12 4.E-12 6.E-12 5.0E-04 5.0E-04 1.5E-11 3.3E-11 3.E-08 7.E-08 9.E-08
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
RM 8 West Metals
RM 8 West Arsenic 8.0E+00 mg/kg 1.5E+00 1.5E+00 1.3E-08 2.8E-08 2.E-08 4.E-08 6.E-08 3.0E-04 3.0E-04 3.5E-08 7.8E-08 1.E-04 3.E-04 4.E-04
RM 8 West Lead 1.2E+02 mg/kg NL NL 0.0E+00 4.0E-07 NL NL -- NL NL 0.0E+00 1.1E-06 NL NL --
RM 8 West Mercury 3.3E-01 mg/kg -- -- 0.0E+00 1.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.2E-09 0.E+00 1.E-05 1.E-05
RM 8 West Thallium 1.0E+01 mg/kg -- -- 0.0E+00 3.6E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.0E-07 0.E+00 2.E-03 2.E-03
RM 8 West Butyltins
RM 8 West Tributyltin ion 2.5E+01 ug/kg -- -- 1.3E-10 8.6E-11 -- -- -- 3.0E-04 3.0E-04 3.6E-10 2.4E-10 1.E-06 8.E-07 2.E-06
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene 4.4E+02 ug/kg 7.3E-01 7.3E-01 3.0E-09 1.5E-09 2.E-09 1.E-09 3.E-09 -- -- 8.4E-09 4.3E-09 -- -- --
RM 8 West Benzo(a)pyrene 3.9E+02 ug/kg 7.3E+00 7.3E+00 2.7E-09 1.4E-09 2.E-08 1.E-08 3.E-08 -- -- 7.5E-09 3.8E-09 -- -- --
RM 8 West Benzo(b)fluoranthene 5.5E+02 ug/kg 7.3E-01 7.3E-01 3.8E-09 1.9E-09 3.E-09 1.E-09 4.E-09 -- -- 1.1E-08 5.4E-09 -- -- --
RM 8 West Benzo(k)fluoranthene 1.2E+02 ug/kg 7.3E-02 7.3E-02 8.4E-10 4.3E-10 6.E-11 3.E-11 9.E-11 -- -- 2.4E-09 1.2E-09 -- -- --
RM 8 West Dibenzo(a,h)anthracene 7.7E+01 ug/kg 7.3E+00 7.3E+00 5.3E-10 2.7E-10 4.E-09 2.E-09 6.E-09 -- -- 1.5E-09 7.5E-10 -- -- --
RM 8 West Indeno(1,2,3-cd)pyrene 2.5E+02 ug/kg 7.3E-01 7.3E-01 1.7E-09 8.9E-10 1.E-09 6.E-10 2.E-09 -- -- 4.9E-09 2.5E-09 -- -- --
RM 8 West Naphthalene 8.1E+01 ug/kg -- -- 5.5E-10 2.8E-10 -- -- -- 2.0E-02 2.0E-02 1.5E-09 7.9E-10 8.E-08 4.E-08 1.E-07
RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 2.E-08 4.E-08 -- -- -- -- -- -- --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 1.7E+03 ug/kg 1.4E-02 1.4E-02 8.7E-09 5.8E-09 1.E-10 8.E-11 2.E-10 2.0E-02 2.0E-02 2.4E-08 1.6E-08 1.E-06 8.E-07 2.E-06
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 3.2E+02 ug/kg 2.0E+00 2.0E+00 2.3E-09 1.1E-09 5.E-09 2.E-09 7.E-09 2.0E-05 2.0E-05 6.5E-09 3.1E-09 3.E-04 2.E-04 5.E-04
RM 8 West Total PCB Congeners 1.2E+05 pg/g NA NA 8.5E-10 4.1E-10 NA NA -- NA NA 2.4E-09 1.1E-09 NA NA --
RM 8 West Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 7.5E-10 3.6E-10 2.E-09 7.E-10 2.E-09 2.0E-05 2.0E-05 2.1E-09 1.0E-09 1.E-04 5.E-05 2.E-04
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 4.3E-01 pg/g 1.3E+05 1.3E+05 6.7E-16 1.5E-15 9.E-11 2.E-10 3.E-10 1.0E-09 1.0E-09 1.9E-15 4.2E-15 2.E-06 4.E-06 6.E-06
RM 8 West Total PCB TEQ 6.1E+00 pg/g 1.3E+05 1.3E+05 4.5E-14 2.1E-14 6.E-09 3.E-09 9.E-09 1.0E-09 1.0E-09 1.2E-13 5.9E-14 1.E-04 6.E-05 2.E-04
RM 8 West Total TEQ -- pg/g -- -- -- -- 6.E-09 3.E-09 9.E-09 -- -- -- -- 1.E-04 6.E-05 2.E-04
RM 8 West Pesticides
RM 8 West Aldrin 1.2E-01 ug/kg 1.7E+01 1.7E+01 6.1E-13 4.0E-13 1.E-11 7.E-12 2.E-11 3.0E-05 3.0E-05 1.7E-12 1.1E-12 6.E-08 4.E-08 9.E-08
RM 8 West Dieldrin 4.6E+00 ug/kg 1.6E+01 1.6E+01 2.4E-11 1.6E-11 4.E-10 3.E-10 6.E-10 5.0E-05 5.0E-05 6.7E-11 4.5E-11 1.E-06 9.E-07 2.E-06
RM 8 West Total DDT 2.1E+01 ug/kg 3.4E-01 3.4E-01 3.3E-11 7.4E-11 1.E-11 3.E-11 4.E-11 5.0E-04 5.0E-04 9.4E-11 2.1E-10 2.E-07 4.E-07 6.E-07
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 West Conventionals
RM 8 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 8 East Metals
RM 8 East Arsenic 9.1E+00 mg/kg 1.5E+00 1.5E+00 1.4E-08 3.2E-08 2.E-08 5.E-08 7.E-08 3.0E-04 3.0E-04 4.0E-08 8.9E-08 1.E-04 3.E-04 4.E-04
RM 8 East Lead 4.6E+01 mg/kg NL NL 0.0E+00 1.6E-07 NL NL -- NL NL 0.0E+00 4.5E-07 NL NL --
RM 8 East Mercury 2.2E-01 mg/kg -- -- 0.0E+00 7.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.2E-09 0.E+00 7.E-06 7.E-06
RM 8 East Thallium 1.0E+01 mg/kg -- -- 0.0E+00 3.5E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.9E-08 0.E+00 2.E-03 2.E-03
RM 8 East Butyltins
RM 8 East Tributyltin ion 5.8E+03 ug/kg -- -- 3.0E-08 2.0E-08 -- -- -- 3.0E-04 3.0E-04 8.5E-08 5.7E-08 3.E-04 2.E-04 5.E-04
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene 4.0E+02 ug/kg 7.3E-01 7.3E-01 2.7E-09 1.4E-09 2.E-09 1.E-09 3.E-09 -- -- 7.6E-09 3.9E-09 -- -- --
RM 8 East Benzo(a)pyrene 4.2E+02 ug/kg 7.3E+00 7.3E+00 2.9E-09 1.5E-09 2.E-08 1.E-08 3.E-08 -- -- 8.1E-09 4.1E-09 -- -- --
RM 8 East Benzo(b)fluoranthene 4.4E+02 ug/kg 7.3E-01 7.3E-01 3.0E-09 1.5E-09 2.E-09 1.E-09 3.E-09 -- -- 8.5E-09 4.3E-09 -- -- --
RM 8 East Benzo(k)fluoranthene 3.0E+02 ug/kg 7.3E-02 7.3E-02 2.0E-09 1.0E-09 1.E-10 8.E-11 2.E-10 -- -- 5.7E-09 2.9E-09 -- -- --
RM 8 East Dibenzo(a,h)anthracene 4.0E+01 ug/kg 7.3E+00 7.3E+00 2.8E-10 1.4E-10 2.E-09 1.E-09 3.E-09 -- -- 7.7E-10 3.9E-10 -- -- --
RM 8 East Indeno(1,2,3-cd)pyrene 2.9E+02 ug/kg 7.3E-01 7.3E-01 2.0E-09 1.0E-09 1.E-09 7.E-10 2.E-09 -- -- 5.6E-09 2.9E-09 -- -- --
RM 8 East Naphthalene 2.2E+01 ug/kg -- -- 1.5E-10 7.6E-11 -- -- -- 2.0E-02 2.0E-02 4.2E-10 2.1E-10 2.E-08 1.E-08 3.E-08
RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 1.E-08 4.E-08 -- -- -- -- -- -- --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 1.3E+03 ug/kg 1.4E-02 1.4E-02 6.9E-09 4.6E-09 1.E-10 6.E-11 2.E-10 2.0E-02 2.0E-02 1.9E-08 1.3E-08 1.E-06 6.E-07 2.E-06
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 4.6E+02 ug/kg 2.0E+00 2.0E+00 3.4E-09 1.6E-09 7.E-09 3.E-09 1.E-08 2.0E-05 2.0E-05 9.4E-09 4.5E-09 5.E-04 2.E-04 7.E-04
RM 8 East Total PCB Congeners 7.3E+05 pg/g NA NA 5.3E-09 2.5E-09 NA NA -- NA NA 1.5E-08 7.1E-09 NA NA --
RM 8 East Total PCBs, Adjusted 6.7E+05 pg/g 2.0E+00 2.0E+00 4.9E-09 2.3E-09 1.E-08 5.E-09 1.E-08 2.0E-05 2.0E-05 1.4E-08 6.6E-09 7.E-04 3.E-04 1.E-03
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 2.1E+00 pg/g 1.3E+05 1.3E+05 3.3E-15 7.3E-15 4.E-10 9.E-10 1.E-09 1.0E-09 1.0E-09 9.2E-15 2.0E-14 9.E-06 2.E-05 3.E-05
RM 8 East Total PCB TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 1.3E-13 6.1E-14 2.E-08 8.E-09 2.E-08 1.0E-09 1.0E-09 3.6E-13 1.7E-13 4.E-04 2.E-04 5.E-04
RM 8 East Total TEQ -- pg/g -- -- -- -- 2.E-08 9.E-09 3.E-08 -- -- -- -- 4.E-04 2.E-04 6.E-04
RM 8 East Pesticides
RM 8 East Aldrin 4.4E-01 ug/kg 1.7E+01 1.7E+01 2.3E-12 1.6E-12 4.E-11 3.E-11 7.E-11 3.0E-05 3.0E-05 6.5E-12 4.3E-12 2.E-07 1.E-07 4.E-07
RM 8 East Dieldrin 3.5E+00 ug/kg 1.6E+01 1.6E+01 1.8E-11 1.2E-11 3.E-10 2.E-10 5.E-10 5.0E-05 5.0E-05 5.1E-11 3.4E-11 1.E-06 7.E-07 2.E-06
RM 8 East Total DDT 4.7E+01 ug/kg 3.4E-01 3.4E-01 7.4E-11 1.6E-10 3.E-11 6.E-11 8.E-11 5.0E-04 5.0E-04 2.1E-10 4.6E-10 4.E-07 9.E-07 1.E-06
RM 8 East Conventionals
RM 8 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 8 SIL Metals
RM 8 SIL Arsenic 5.9E+00 mg/kg 1.5E+00 1.5E+00 9.4E-09 2.1E-08 1.E-08 3.E-08 5.E-08 3.0E-04 3.0E-04 2.6E-08 5.8E-08 9.E-05 2.E-04 3.E-04
RM 8 SIL Lead 7.0E+01 mg/kg NL NL 0.0E+00 2.5E-07 NL NL -- NL NL 0.0E+00 6.9E-07 NL NL --
RM 8 SIL Mercury 1.4E-01 mg/kg -- -- 0.0E+00 4.9E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.4E-09 0.E+00 5.E-06 5.E-06
RM 8 SIL Thallium 9.7E+00 mg/kg -- -- 0.0E+00 3.4E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.5E-08 0.E+00 1.E-03 1.E-03
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 1.1E+04 ug/kg -- -- 5.5E-08 3.7E-08 -- -- -- 3.0E-04 3.0E-04 1.6E-07 1.0E-07 5.E-04 3.E-04 9.E-04
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene 5.4E+02 ug/kg 7.3E-01 7.3E-01 3.7E-09 1.9E-09 3.E-09 1.E-09 4.E-09 -- -- 1.0E-08 5.2E-09 -- -- --
RM 8 SIL Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 2.5E-09 1.3E-09 2.E-08 9.E-09 3.E-08 -- -- 6.9E-09 3.5E-09 -- -- --
RM 8 SIL Benzo(b)fluoranthene 7.0E+02 ug/kg 7.3E-01 7.3E-01 4.8E-09 2.4E-09 3.E-09 2.E-09 5.E-09 -- -- 1.3E-08 6.8E-09 -- -- --
RM 8 SIL Benzo(k)fluoranthene 3.5E+02 ug/kg 7.3E-02 7.3E-02 2.4E-09 1.2E-09 2.E-10 9.E-11 3.E-10 -- -- 6.6E-09 3.4E-09 -- -- --
RM 8 SIL Dibenzo(a,h)anthracene 7.1E+01 ug/kg 7.3E+00 7.3E+00 4.9E-10 2.5E-10 4.E-09 2.E-09 5.E-09 -- -- 1.4E-09 7.0E-10 -- -- --
RM 8 SIL Indeno(1,2,3-cd)pyrene 2.1E+02 ug/kg 7.3E-01 7.3E-01 1.4E-09 7.3E-10 1.E-09 5.E-10 2.E-09 -- -- 4.0E-09 2.0E-09 -- -- --
RM 8 SIL Naphthalene 3.0E+01 ug/kg -- -- 2.1E-10 1.1E-10 -- -- -- 2.0E-02 2.0E-02 5.8E-10 3.0E-10 3.E-08 1.E-08 4.E-08
RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 1.E-08 4.E-08 -- -- -- -- -- -- --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 3.1E+04 ug/kg 1.4E-02 1.4E-02 1.6E-07 1.1E-07 2.E-09 2.E-09 4.E-09 2.0E-02 2.0E-02 4.6E-07 3.0E-07 2.E-05 2.E-05 4.E-05
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 5.3E+02 ug/kg 2.0E+00 2.0E+00 3.9E-09 1.8E-09 8.E-09 4.E-09 1.E-08 2.0E-05 2.0E-05 1.1E-08 5.2E-09 5.E-04 3.E-04 8.E-04
RM 8 SIL Total PCB Congeners 4.6E+06 pg/g NA NA 3.4E-08 1.6E-08 NA NA -- NA NA 9.5E-08 4.5E-08 NA NA --
RM 8 SIL Total PCBs, Adjusted 4.5E+06 pg/g 2.0E+00 2.0E+00 3.3E-08 1.6E-08 7.E-08 3.E-08 1.E-07 2.0E-05 2.0E-05 9.3E-08 4.4E-08 5.E-03 2.E-03 7.E-03
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 2.5E+01 pg/g 1.3E+05 1.3E+05 3.9E-14 8.7E-14 5.E-09 1.E-08 2.E-08 1.0E-09 1.0E-09 1.1E-13 2.4E-13 1.E-04 2.E-04 4.E-04
RM 8 SIL Total PCB TEQ 4.5E+01 pg/g 1.3E+05 1.3E+05 3.3E-13 1.6E-13 4.E-08 2.E-08 6.E-08 1.0E-09 1.0E-09 9.3E-13 4.4E-13 9.E-04 4.E-04 1.E-03
RM 8 SIL Total TEQ -- pg/g -- -- -- -- 5.E-08 3.E-08 8.E-08 -- -- -- -- 1.E-03 7.E-04 2.E-03
RM 8 SIL Pesticides
RM 8 SIL Aldrin 3.6E-01 ug/kg 1.7E+01 1.7E+01 1.9E-12 1.2E-12 3.E-11 2.E-11 5.E-11 3.0E-05 3.0E-05 5.2E-12 3.5E-12 2.E-07 1.E-07 3.E-07
RM 8 SIL Dieldrin 1.4E+00 ug/kg 1.6E+01 1.6E+01 7.5E-12 5.0E-12 1.E-10 8.E-11 2.E-10 5.0E-05 5.0E-05 2.1E-11 1.4E-11 4.E-07 3.E-07 7.E-07
RM 8 SIL Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.9E-11 4.2E-11 6.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 5.3E-11 1.2E-10 1.E-07 2.E-07 3.E-07
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 8.5 West Metals
RM 8.5 West Arsenic 1.2E+01 mg/kg 1.5E+00 1.5E+00 1.8E-08 4.1E-08 3.E-08 6.E-08 9.E-08 3.0E-04 3.0E-04 5.1E-08 1.1E-07 2.E-04 4.E-04 5.E-04
RM 8.5 West Lead 2.5E+02 mg/kg NL NL 0.0E+00 8.8E-07 NL NL -- NL NL 0.0E+00 2.5E-06 NL NL --
RM 8.5 West Mercury 4.7E-01 mg/kg -- -- 0.0E+00 1.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 4.6E-09 0.E+00 2.E-05 2.E-05
RM 8.5 West Thallium 1.1E+01 mg/kg -- -- 0.0E+00 3.8E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-07 0.E+00 2.E-03 2.E-03
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 1.7E+01 ug/kg -- -- 8.7E-11 5.8E-11 -- -- -- 3.0E-04 3.0E-04 2.4E-10 1.6E-10 8.E-07 5.E-07 1.E-06
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene 1.8E+02 ug/kg 7.3E-01 7.3E-01 1.2E-09 6.2E-10 9.E-10 5.E-10 1.E-09 -- -- 3.4E-09 1.7E-09 -- -- --
RM 8.5 West Benzo(a)pyrene 1.8E+02 ug/kg 7.3E+00 7.3E+00 1.3E-09 6.4E-10 9.E-09 5.E-09 1.E-08 -- -- 3.5E-09 1.8E-09 -- -- --
RM 8.5 West Benzo(b)fluoranthene 1.8E+02 ug/kg 7.3E-01 7.3E-01 1.2E-09 6.4E-10 9.E-10 5.E-10 1.E-09 -- -- 3.5E-09 1.8E-09 -- -- --
RM 8.5 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 7.7E-10 3.9E-10 6.E-11 3.E-11 8.E-11 -- -- 2.1E-09 1.1E-09 -- -- --
RM 8.5 West Dibenzo(a,h)anthracene 1.7E+01 ug/kg 7.3E+00 7.3E+00 1.1E-10 5.8E-11 8.E-10 4.E-10 1.E-09 -- -- 3.2E-10 1.6E-10 -- -- --
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 West Indeno(1,2,3-cd)pyrene 7.6E+01 ug/kg 7.3E-01 7.3E-01 5.2E-10 2.6E-10 4.E-10 2.E-10 6.E-10 -- -- 1.5E-09 7.4E-10 -- -- --
RM 8.5 West Naphthalene 3.7E+01 ug/kg -- -- 2.5E-10 1.3E-10 -- -- -- 2.0E-02 2.0E-02 7.0E-10 3.6E-10 4.E-08 2.E-08 5.E-08
RM 8.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 6.E-09 2.E-08 -- -- -- -- -- -- --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 1.4E+03 ug/kg 1.4E-02 1.4E-02 7.4E-09 4.9E-09 1.E-10 7.E-11 2.E-10 2.0E-02 2.0E-02 2.1E-08 1.4E-08 1.E-06 7.E-07 2.E-06
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 6.3E+03 ug/kg 2.0E+00 2.0E+00 4.7E-08 2.2E-08 9.E-08 4.E-08 1.E-07 2.0E-05 2.0E-05 1.3E-07 6.2E-08 7.E-03 3.E-03 1.E-02
RM 8.5 West Total PCB Congeners 2.4E+07 pg/g NA NA 1.8E-07 8.3E-08 NA NA -- NA NA 4.9E-07 2.3E-07 NA NA --
RM 8.5 West Total PCBs, Adjusted 2.3E+07 pg/g 2.0E+00 2.0E+00 1.7E-07 8.1E-08 3.E-07 2.E-07 5.E-07 2.0E-05 2.0E-05 4.8E-07 2.3E-07 2.E-02 1.E-02 4.E-02
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 1.8E+01 pg/g 1.3E+05 1.3E+05 2.9E-14 6.4E-14 4.E-09 8.E-09 1.E-08 1.0E-09 1.0E-09 8.0E-14 1.8E-13 8.E-05 2.E-04 3.E-04
RM 8.5 West Total PCB TEQ 1.6E+02 pg/g 1.3E+05 1.3E+05 1.2E-12 5.6E-13 2.E-07 7.E-08 2.E-07 1.0E-09 1.0E-09 3.3E-12 1.6E-12 3.E-03 2.E-03 5.E-03
RM 8.5 West Total TEQ -- pg/g -- -- -- -- 2.E-07 8.E-08 2.E-07 -- -- -- -- 3.E-03 2.E-03 5.E-03
RM 8.5 West Pesticides
RM 8.5 West Aldrin 3.2E+01 ug/kg 1.7E+01 1.7E+01 1.7E-10 1.1E-10 3.E-09 2.E-09 5.E-09 3.0E-05 3.0E-05 4.8E-10 3.2E-10 2.E-05 1.E-05 3.E-05
RM 8.5 West Dieldrin 3.9E+01 ug/kg 1.6E+01 1.6E+01 2.0E-10 1.3E-10 3.E-09 2.E-09 5.E-09 5.0E-05 5.0E-05 5.7E-10 3.8E-10 1.E-05 8.E-06 2.E-05
RM 8.5 West Total DDT 1.7E+01 ug/kg 3.4E-01 3.4E-01 2.7E-11 6.0E-11 9.E-12 2.E-11 3.E-11 5.0E-04 5.0E-04 7.6E-11 1.7E-10 2.E-07 3.E-07 5.E-07
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07
RM 8.5 East Metals
RM 8.5 East Arsenic 9.0E+00 mg/kg 1.5E+00 1.5E+00 1.4E-08 3.2E-08 2.E-08 5.E-08 7.E-08 3.0E-04 3.0E-04 4.0E-08 8.9E-08 1.E-04 3.E-04 4.E-04
RM 8.5 East Lead 2.8E+01 mg/kg NL NL 0.0E+00 9.6E-08 NL NL -- NL NL 0.0E+00 2.7E-07 NL NL --
RM 8.5 East Mercury 1.8E-01 mg/kg -- -- 0.0E+00 6.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.8E-09 0.E+00 6.E-06 6.E-06
RM 8.5 East Thallium 9.0E+00 mg/kg -- -- 0.0E+00 3.1E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 8.8E-08 0.E+00 1.E-03 1.E-03
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 3.1E+01 ug/kg -- -- 1.6E-10 1.1E-10 -- -- -- 3.0E-04 3.0E-04 4.5E-10 3.0E-10 1.E-06 1.E-06 2.E-06
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene 9.7E+01 ug/kg 7.3E-01 7.3E-01 6.7E-10 3.4E-10 5.E-10 2.E-10 7.E-10 -- -- 1.9E-09 9.5E-10 -- -- --
RM 8.5 East Benzo(a)pyrene 1.0E+02 ug/kg 7.3E+00 7.3E+00 6.9E-10 3.5E-10 5.E-09 3.E-09 8.E-09 -- -- 1.9E-09 9.9E-10 -- -- --
RM 8.5 East Benzo(b)fluoranthene 1.4E+02 ug/kg 7.3E-01 7.3E-01 9.3E-10 4.7E-10 7.E-10 3.E-10 1.E-09 -- -- 2.6E-09 1.3E-09 -- -- --
RM 8.5 East Benzo(k)fluoranthene 9.8E+01 ug/kg 7.3E-02 7.3E-02 6.7E-10 3.4E-10 5.E-11 2.E-11 7.E-11 -- -- 1.9E-09 9.6E-10 -- -- --
RM 8.5 East Dibenzo(a,h)anthracene 1.2E+01 ug/kg 7.3E+00 7.3E+00 7.9E-11 4.0E-11 6.E-10 3.E-10 9.E-10 -- -- 2.2E-10 1.1E-10 -- -- --
RM 8.5 East Indeno(1,2,3-cd)pyrene 8.0E+01 ug/kg 7.3E-01 7.3E-01 5.5E-10 2.8E-10 4.E-10 2.E-10 6.E-10 -- -- 1.5E-09 7.9E-10 -- -- --
RM 8.5 East Naphthalene 1.5E+02 ug/kg -- -- 1.0E-09 5.2E-10 -- -- -- 2.0E-02 2.0E-02 2.8E-09 1.4E-09 1.E-07 7.E-08 2.E-07
RM 8.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 7.E-09 4.E-09 1.E-08 -- -- -- -- -- -- --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 9.2E+02 ug/kg 1.4E-02 1.4E-02 4.9E-09 3.2E-09 7.E-11 5.E-11 1.E-10 2.0E-02 2.0E-02 1.4E-08 9.0E-09 7.E-07 5.E-07 1.E-06
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 7.2E+01 ug/kg 2.0E+00 2.0E+00 5.3E-10 2.5E-10 1.E-09 5.E-10 2.E-09 2.0E-05 2.0E-05 1.5E-09 7.1E-10 7.E-05 4.E-05 1.E-04
RM 8.5 East Total PCB Congeners 4.6E+04 pg/g NA NA 3.4E-10 1.6E-10 NA NA -- NA NA 9.4E-10 4.5E-10 NA NA --
RM 8.5 East Total PCBs, Adjusted 4.5E+04 pg/g 2.0E+00 2.0E+00 3.3E-10 1.6E-10 7.E-10 3.E-10 1.E-09 2.0E-05 2.0E-05 9.2E-10 4.4E-10 5.E-05 2.E-05 7.E-05
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 9.4E-01 pg/g 1.3E+05 1.3E+05 1.5E-15 3.3E-15 2.E-10 4.E-10 6.E-10 1.0E-09 1.0E-09 4.2E-15 9.2E-15 4.E-06 9.E-06 1.E-05
RM 8.5 East Total PCB TEQ 5.9E-01 pg/g 1.3E+05 1.3E+05 4.4E-15 2.1E-15 6.E-10 3.E-10 8.E-10 1.0E-09 1.0E-09 1.2E-14 5.8E-15 1.E-05 6.E-06 2.E-05
RM 8.5 East Total TEQ -- pg/g -- -- -- -- 8.E-10 7.E-10 1.E-09 -- -- -- -- 2.E-05 2.E-05 3.E-05
RM 8.5 East Pesticides
RM 8.5 East Aldrin 4.1E-02 ug/kg 1.7E+01 1.7E+01 2.2E-13 1.4E-13 4.E-12 2.E-12 6.E-12 3.0E-05 3.0E-05 6.1E-13 4.0E-13 2.E-08 1.E-08 3.E-08
RM 8.5 East Dieldrin 4.4E-01 ug/kg 1.6E+01 1.6E+01 2.3E-12 1.5E-12 4.E-11 2.E-11 6.E-11 5.0E-05 5.0E-05 6.5E-12 4.3E-12 1.E-07 9.E-08 2.E-07
RM 8.5 East Total DDT 2.3E+00 ug/kg 3.4E-01 3.4E-01 3.6E-12 8.0E-12 1.E-12 3.E-12 4.E-12 5.0E-04 5.0E-04 1.0E-11 2.2E-11 2.E-08 4.E-08 7.E-08
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-08
RM 9 West Metals
RM 9 West Arsenic 5.0E+00 mg/kg 1.5E+00 1.5E+00 7.8E-09 1.7E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.2E-08 4.9E-08 7.E-05 2.E-04 2.E-04
RM 9 West Lead 9.7E+01 mg/kg NL NL 0.0E+00 3.4E-07 NL NL -- NL NL 0.0E+00 9.5E-07 NL NL --
RM 9 West Mercury 2.3E-01 mg/kg -- -- 0.0E+00 8.2E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.3E-09 0.E+00 8.E-06 8.E-06
RM 9 West Thallium 1.5E+01 mg/kg -- -- 0.0E+00 5.2E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.5E-07 0.E+00 2.E-03 2.E-03
RM 9 West Butyltins
RM 9 West Tributyltin ion 1.7E+01 ug/kg -- -- 8.8E-11 5.8E-11 -- -- -- 3.0E-04 3.0E-04 2.5E-10 1.6E-10 8.E-07 5.E-07 1.E-06
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene 3.2E+02 ug/kg 7.3E-01 7.3E-01 2.2E-09 1.1E-09 2.E-09 8.E-10 2.E-09 -- -- 6.1E-09 3.1E-09 -- -- --
RM 9 West Benzo(a)pyrene 1.9E+02 ug/kg 7.3E+00 7.3E+00 1.3E-09 6.7E-10 1.E-08 5.E-09 1.E-08 -- -- 3.7E-09 1.9E-09 -- -- --
RM 9 West Benzo(b)fluoranthene 3.0E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 1.1E-09 2.E-09 8.E-10 2.E-09 -- -- 5.8E-09 3.0E-09 -- -- --
RM 9 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 7.8E-10 4.0E-10 6.E-11 3.E-11 9.E-11 -- -- 2.2E-09 1.1E-09 -- -- --
RM 9 West Dibenzo(a,h)anthracene 4.8E+01 ug/kg 7.3E+00 7.3E+00 3.3E-10 1.7E-10 2.E-09 1.E-09 4.E-09 -- -- 9.1E-10 4.7E-10 -- -- --
RM 9 West Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 8.1E-10 4.2E-10 6.E-10 3.E-10 9.E-10 -- -- 2.3E-09 1.2E-09 -- -- --
RM 9 West Naphthalene 2.5E+01 ug/kg -- -- 1.7E-10 8.7E-11 -- -- -- 2.0E-02 2.0E-02 4.8E-10 2.4E-10 2.E-08 1.E-08 4.E-08
RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 8.E-09 2.E-08 -- -- -- -- -- -- --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 4.4E+02 ug/kg 1.4E-02 1.4E-02 2.3E-09 1.6E-09 3.E-11 2.E-11 5.E-11 2.0E-02 2.0E-02 6.5E-09 4.3E-09 3.E-07 2.E-07 5.E-07
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 1.3E+03 ug/kg 2.0E+00 2.0E+00 9.4E-09 4.4E-09 2.E-08 9.E-09 3.E-08 2.0E-05 2.0E-05 2.6E-08 1.2E-08 1.E-03 6.E-04 2.E-03
RM 9 West Total PCB Congeners 1.8E+06 pg/g NA NA 1.3E-08 6.1E-09 NA NA -- NA NA 3.6E-08 1.7E-08 NA NA --
RM 9 West Total PCBs, Adjusted 1.7E+06 pg/g 2.0E+00 2.0E+00 1.2E-08 5.8E-09 2.E-08 1.E-08 4.E-08 2.0E-05 2.0E-05 3.4E-08 1.6E-08 2.E-03 8.E-04 3.E-03
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 6.0E+00 pg/g 1.3E+05 1.3E+05 9.4E-15 2.1E-14 1.E-09 3.E-09 4.E-09 1.0E-09 1.0E-09 2.6E-14 5.8E-14 3.E-05 6.E-05 8.E-05
RM 9 West Total PCB TEQ 3.2E+01 pg/g 1.3E+05 1.3E+05 2.4E-13 1.1E-13 3.E-08 1.E-08 5.E-08 1.0E-09 1.0E-09 6.6E-13 3.1E-13 7.E-04 3.E-04 1.E-03
RM 9 West Total TEQ -- pg/g -- -- -- -- 3.E-08 2.E-08 5.E-08 -- -- -- -- 7.E-04 4.E-04 1.E-03
RM 9 West Pesticides
RM 9 West Aldrin 1.4E+00 ug/kg 1.7E+01 1.7E+01 7.5E-12 5.0E-12 1.E-10 8.E-11 2.E-10 3.0E-05 3.0E-05 2.1E-11 1.4E-11 7.E-07 5.E-07 1.E-06
RM 9 West Dieldrin 6.3E-01 ug/kg 1.6E+01 1.6E+01 3.3E-12 2.2E-12 5.E-11 4.E-11 9.E-11 5.0E-05 5.0E-05 9.2E-12 6.1E-12 2.E-07 1.E-07 3.E-07
RM 9 West Total DDT 9.9E+00 ug/kg 3.4E-01 3.4E-01 1.6E-11 3.5E-11 5.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 4.4E-11 9.7E-11 9.E-08 2.E-07 3.E-07
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9 West Conventionals
RM 9 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 9 East Metals
RM 9 East Arsenic 4.8E+00 mg/kg 1.5E+00 1.5E+00 7.6E-09 1.7E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.1E-08 4.7E-08 7.E-05 2.E-04 2.E-04
RM 9 East Lead 3.5E+01 mg/kg NL NL 0.0E+00 1.2E-07 NL NL -- NL NL 0.0E+00 3.4E-07 NL NL --
RM 9 East Mercury 6.1E-02 mg/kg -- -- 0.0E+00 2.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.0E-10 0.E+00 2.E-06 2.E-06
RM 9 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 7.3E-01 9.5E-11 4.9E-11 7.E-11 4.E-11 1.E-10 -- -- 2.7E-10 1.4E-10 -- -- --
RM 9 East Benzo(a)pyrene 1.7E+01 ug/kg 7.3E+00 7.3E+00 1.2E-10 6.1E-11 9.E-10 4.E-10 1.E-09 -- -- 3.3E-10 1.7E-10 -- -- --
RM 9 East Benzo(b)fluoranthene 2.4E+01 ug/kg 7.3E-01 7.3E-01 1.6E-10 8.3E-11 1.E-10 6.E-11 2.E-10 -- -- 4.5E-10 2.3E-10 -- -- --
RM 9 East Benzo(k)fluoranthene 1.1E+01 ug/kg 7.3E-02 7.3E-02 7.2E-11 3.7E-11 5.E-12 3.E-12 8.E-12 -- -- 2.0E-10 1.0E-10 -- -- --
RM 9 East Dibenzo(a,h)anthracene 2.9E+00 ug/kg 7.3E+00 7.3E+00 2.0E-11 1.0E-11 1.E-10 7.E-11 2.E-10 -- -- 5.6E-11 2.8E-11 -- -- --
RM 9 East Indeno(1,2,3-cd)pyrene 1.4E+01 ug/kg 7.3E-01 7.3E-01 9.8E-11 5.0E-11 7.E-11 4.E-11 1.E-10 -- -- 2.8E-10 1.4E-10 -- -- --
RM 9 East Naphthalene 8.9E+00 ug/kg -- -- 6.1E-11 3.1E-11 -- -- -- 2.0E-02 2.0E-02 1.7E-10 8.7E-11 9.E-09 4.E-09 1.E-08
RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 7.E-10 2.E-09 -- -- -- -- -- -- --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 1.5E+03 ug/kg 1.4E-02 1.4E-02 7.9E-09 5.2E-09 1.E-10 7.E-11 2.E-10 2.0E-02 2.0E-02 2.2E-08 1.5E-08 1.E-06 7.E-07 2.E-06
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 1.0E+02 ug/kg 2.0E+00 2.0E+00 7.4E-10 3.5E-10 1.E-09 7.E-10 2.E-09 2.0E-05 2.0E-05 2.1E-09 9.8E-10 1.E-04 5.E-05 2.E-04
RM 9 East Total PCB Congeners 1.1E+05 pg/g NA NA 8.0E-10 3.8E-10 NA NA -- NA NA 2.2E-09 1.1E-09 NA NA --
RM 9 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 2.0E+00 7.7E-10 3.7E-10 2.E-09 7.E-10 2.E-09 2.0E-05 2.0E-05 2.2E-09 1.0E-09 1.E-04 5.E-05 2.E-04
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.3E+05 3.4E-16 7.5E-16 4.E-11 1.E-10 1.E-10 1.0E-09 1.0E-09 9.5E-16 2.1E-15 1.E-06 2.E-06 3.E-06
RM 9 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 1.3E+05 4.6E-15 2.2E-15 6.E-10 3.E-10 9.E-10 1.0E-09 1.0E-09 1.3E-14 6.2E-15 1.E-05 6.E-06 2.E-05
RM 9 East Total TEQ -- pg/g -- -- -- -- 6.E-10 4.E-10 1.E-09 -- -- -- -- 1.E-05 8.E-06 2.E-05
RM 9 East Pesticides
RM 9 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 9 East Dieldrin 2.6E-01 ug/kg 1.6E+01 1.6E+01 1.4E-12 9.1E-13 2.E-11 1.E-11 4.E-11 5.0E-05 5.0E-05 3.8E-12 2.6E-12 8.E-08 5.E-08 1.E-07
RM 9 East Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 3.1E-12 6.8E-12 1.E-12 2.E-12 3.E-12 5.0E-04 5.0E-04 8.6E-12 1.9E-11 2.E-08 4.E-08 6.E-08
RM 9 East Conventionals
RM 9 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
RM 9.5 West Metals
RM 9.5 West Arsenic 4.5E+00 mg/kg 1.5E+00 1.5E+00 7.1E-09 1.6E-08 1.E-08 2.E-08 3.E-08 3.0E-04 3.0E-04 2.0E-08 4.4E-08 7.E-05 1.E-04 2.E-04
RM 9.5 West Lead 3.7E+01 mg/kg NL NL 0.0E+00 1.3E-07 NL NL -- NL NL 0.0E+00 3.6E-07 NL NL --
RM 9.5 West Mercury 7.5E-02 mg/kg -- -- 0.0E+00 2.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.3E-10 0.E+00 2.E-06 2.E-06
RM 9.5 West Thallium 1.0E-01 mg/kg -- -- 0.0E+00 3.5E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.9E-10 0.E+00 1.E-05 1.E-05
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 1.0E+01 ug/kg -- -- 5.3E-11 3.5E-11 -- -- -- 3.0E-04 3.0E-04 1.5E-10 9.8E-11 5.E-07 3.E-07 8.E-07
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene 2.6E+02 ug/kg 7.3E-01 7.3E-01 1.7E-09 8.9E-10 1.E-09 7.E-10 2.E-09 -- -- 4.9E-09 2.5E-09 -- -- --
RM 9.5 West Benzo(a)pyrene 3.6E+02 ug/kg 7.3E+00 7.3E+00 2.5E-09 1.3E-09 2.E-08 9.E-09 3.E-08 -- -- 6.9E-09 3.5E-09 -- -- --
RM 9.5 West Benzo(b)fluoranthene 5.3E+02 ug/kg 7.3E-01 7.3E-01 3.6E-09 1.8E-09 3.E-09 1.E-09 4.E-09 -- -- 1.0E-08 5.2E-09 -- -- --
RM 9.5 West Benzo(k)fluoranthene 2.4E+02 ug/kg 7.3E-02 7.3E-02 1.6E-09 8.3E-10 1.E-10 6.E-11 2.E-10 -- -- 4.5E-09 2.3E-09 -- -- --
RM 9.5 West Dibenzo(a,h)anthracene 9.1E+01 ug/kg 7.3E+00 7.3E+00 6.2E-10 3.2E-10 5.E-09 2.E-09 7.E-09 -- -- 1.7E-09 8.9E-10 -- -- --
RM 9.5 West Indeno(1,2,3-cd)pyrene 3.0E+02 ug/kg 7.3E-01 7.3E-01 2.0E-09 1.0E-09 1.E-09 8.E-10 2.E-09 -- -- 5.7E-09 2.9E-09 -- -- --
RM 9.5 West Naphthalene 1.7E+02 ug/kg -- -- 1.1E-09 5.9E-10 -- -- -- 2.0E-02 2.0E-02 3.2E-09 1.6E-09 2.E-07 8.E-08 2.E-07
RM 9.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 1.E-08 4.E-08 -- -- -- -- -- -- --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 2.4E+03 ug/kg 1.4E-02 1.4E-02 1.2E-08 8.2E-09 2.E-10 1.E-10 3.E-10 2.0E-02 2.0E-02 3.5E-08 2.3E-08 2.E-06 1.E-06 3.E-06
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 3.0E+02 ug/kg 2.0E+00 2.0E+00 2.2E-09 1.1E-09 4.E-09 2.E-09 7.E-09 2.0E-05 2.0E-05 6.2E-09 2.9E-09 3.E-04 1.E-04 5.E-04
RM 9.5 West Total PCB Congeners 5.0E+05 pg/g NA NA 3.7E-09 1.7E-09 NA NA -- NA NA 1.0E-08 4.9E-09 NA NA --
RM 9.5 West Total PCBs, Adjusted 4.9E+05 pg/g 2.0E+00 2.0E+00 3.6E-09 1.7E-09 7.E-09 3.E-09 1.E-08 2.0E-05 2.0E-05 1.0E-08 4.8E-09 5.E-04 2.E-04 7.E-04
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 1.7E+01 pg/g 1.3E+05 1.3E+05 2.6E-14 5.8E-14 3.E-09 8.E-09 1.E-08 1.0E-09 1.0E-09 7.3E-14 1.6E-13 7.E-05 2.E-04 2.E-04
RM 9.5 West Total PCB TEQ 4.8E+00 pg/g 1.3E+05 1.3E+05 3.5E-14 1.7E-14 5.E-09 2.E-09 7.E-09 1.0E-09 1.0E-09 9.9E-14 4.7E-14 1.E-04 5.E-05 1.E-04
RM 9.5 West Total TEQ -- pg/g -- -- -- -- 8.E-09 1.E-08 2.E-08 -- -- -- -- 2.E-04 2.E-04 4.E-04
RM 9.5 West Pesticides
RM 9.5 West Aldrin 2.8E+00 ug/kg 1.7E+01 1.7E+01 1.5E-11 9.7E-12 2.E-10 2.E-10 4.E-10 3.0E-05 3.0E-05 4.1E-11 2.7E-11 1.E-06 9.E-07 2.E-06
RM 9.5 West Dieldrin 4.9E+00 ug/kg 1.6E+01 1.6E+01 2.6E-11 1.7E-11 4.E-10 3.E-10 7.E-10 5.0E-05 5.0E-05 7.1E-11 4.7E-11 1.E-06 9.E-07 2.E-06
RM 9.5 West Total DDT 4.5E+00 ug/kg 3.4E-01 3.4E-01 7.1E-12 1.6E-11 2.E-12 5.E-12 8.E-12 5.0E-04 5.0E-04 2.0E-11 4.4E-11 4.E-08 9.E-08 1.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07
RM 9.5 East Metals
RM 9.5 East Arsenic 3.7E+00 mg/kg 1.5E+00 1.5E+00 5.8E-09 1.3E-08 9.E-09 2.E-08 3.E-08 3.0E-04 3.0E-04 1.6E-08 3.6E-08 5.E-05 1.E-04 2.E-04
RM 9.5 East Lead 2.0E+01 mg/kg NL NL 0.0E+00 6.9E-08 NL NL -- NL NL 0.0E+00 1.9E-07 NL NL --
RM 9.5 East Mercury 1.2E-01 mg/kg -- -- 0.0E+00 4.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.2E-09 0.E+00 4.E-06 4.E-06
RM 9.5 East Thallium 1.0E-01 mg/kg -- -- 0.0E+00 3.5E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.9E-10 0.E+00 1.E-05 1.E-05
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 3.6E+00 ug/kg -- -- 1.9E-11 1.3E-11 -- -- -- 3.0E-04 3.0E-04 5.3E-11 3.5E-11 2.E-07 1.E-07 3.E-07
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene 3.0E+01 ug/kg 7.3E-01 7.3E-01 2.1E-10 1.1E-10 2.E-10 8.E-11 2.E-10 -- -- 5.8E-10 2.9E-10 -- -- --
RM 9.5 East Benzo(a)pyrene 3.4E+01 ug/kg 7.3E+00 7.3E+00 2.4E-10 1.2E-10 2.E-09 9.E-10 3.E-09 -- -- 6.6E-10 3.4E-10 -- -- --
RM 9.5 East Benzo(b)fluoranthene 4.0E+01 ug/kg 7.3E-01 7.3E-01 2.7E-10 1.4E-10 2.E-10 1.E-10 3.E-10 -- -- 7.6E-10 3.9E-10 -- -- --
RM 9.5 East Benzo(k)fluoranthene 2.4E+01 ug/kg 7.3E-02 7.3E-02 1.6E-10 8.4E-11 1.E-11 6.E-12 2.E-11 -- -- 4.6E-10 2.3E-10 -- -- --
RM 9.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 6.3E-11 3.2E-11 5.E-10 2.E-10 7.E-10 -- -- 1.8E-10 9.0E-11 -- -- --
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 9.5 East Indeno(1,2,3-cd)pyrene 2.7E+01 ug/kg 7.3E-01 7.3E-01 1.9E-10 9.5E-11 1.E-10 7.E-11 2.E-10 -- -- 5.2E-10 2.7E-10 -- -- --
RM 9.5 East Naphthalene 4.8E+00 ug/kg -- -- 3.3E-11 1.7E-11 -- -- -- 2.0E-02 2.0E-02 9.2E-11 4.7E-11 5.E-09 2.E-09 7.E-09
RM 9.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-09 1.E-09 4.E-09 -- -- -- -- -- -- --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 2.6E+02 ug/kg 1.4E-02 1.4E-02 1.4E-09 9.0E-10 2.E-11 1.E-11 3.E-11 2.0E-02 2.0E-02 3.8E-09 2.5E-09 2.E-07 1.E-07 3.E-07
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 5.6E+01 ug/kg 2.0E+00 2.0E+00 4.1E-10 2.0E-10 8.E-10 4.E-10 1.E-09 2.0E-05 2.0E-05 1.2E-09 5.5E-10 6.E-05 3.E-05 9.E-05
RM 9.5 East Total PCB Congeners 1.3E+04 pg/g NA NA 9.3E-11 4.4E-11 NA NA -- NA NA 2.6E-10 1.2E-10 NA NA --
RM 9.5 East Total PCBs, Adjusted 1.2E+04 pg/g 2.0E+00 2.0E+00 9.0E-11 4.3E-11 2.E-10 9.E-11 3.E-10 2.0E-05 2.0E-05 2.5E-10 1.2E-10 1.E-05 6.E-06 2.E-05
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.3E+05 1.8E-15 4.0E-15 2.E-10 5.E-10 8.E-10 1.0E-09 1.0E-09 5.1E-15 1.1E-14 5.E-06 1.E-05 2.E-05
RM 9.5 East Total PCB TEQ 3.3E-01 pg/g 1.3E+05 1.3E+05 2.4E-15 1.1E-15 3.E-10 1.E-10 5.E-10 1.0E-09 1.0E-09 6.7E-15 3.2E-15 7.E-06 3.E-06 1.E-05
RM 9.5 East Total TEQ -- pg/g -- -- -- -- 5.E-10 7.E-10 1.E-09 -- -- -- -- 1.E-05 1.E-05 3.E-05
RM 9.5 East Pesticides
RM 9.5 East Aldrin 4.7E-01 ug/kg 1.7E+01 1.7E+01 2.5E-12 1.6E-12 4.E-11 3.E-11 7.E-11 3.0E-05 3.0E-05 6.9E-12 4.6E-12 2.E-07 2.E-07 4.E-07
RM 9.5 East Dieldrin 4.3E-02 ug/kg 1.6E+01 1.6E+01 2.3E-13 1.5E-13 4.E-12 2.E-12 6.E-12 5.0E-05 5.0E-05 6.3E-13 4.2E-13 1.E-08 8.E-09 2.E-08
RM 9.5 East Total DDT 1.6E+00 ug/kg 3.4E-01 3.4E-01 2.5E-12 5.4E-12 8.E-13 2.E-12 3.E-12 5.0E-04 5.0E-04 6.9E-12 1.5E-11 1.E-08 3.E-08 4.E-08
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 10 West Metals
RM 10 West Arsenic 2.9E+01 mg/kg 1.5E+00 1.5E+00 4.6E-08 1.0E-07 7.E-08 2.E-07 2.E-07 3.0E-04 3.0E-04 1.3E-07 2.8E-07 4.E-04 9.E-04 1.E-03
RM 10 West Lead 1.3E+02 mg/kg NL NL 0.0E+00 4.5E-07 NL NL -- NL NL 0.0E+00 1.2E-06 NL NL --
RM 10 West Mercury 1.1E-01 mg/kg -- -- 0.0E+00 3.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 10 West Thallium 1.1E-01 mg/kg -- -- 0.0E+00 3.8E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 1.1E-09 0.E+00 2.E-05 2.E-05
RM 10 West Butyltins
RM 10 West Tributyltin ion 3.4E+00 ug/kg -- -- 1.8E-11 1.2E-11 -- -- -- 3.0E-04 3.0E-04 5.0E-11 3.3E-11 2.E-07 1.E-07 3.E-07
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene 3.2E+02 ug/kg 7.3E-01 7.3E-01 2.2E-09 1.1E-09 2.E-09 8.E-10 2.E-09 -- -- 6.2E-09 3.1E-09 -- -- --
RM 10 West Benzo(a)pyrene 3.4E+02 ug/kg 7.3E+00 7.3E+00 2.3E-09 1.2E-09 2.E-08 9.E-09 3.E-08 -- -- 6.5E-09 3.3E-09 -- -- --
RM 10 West Benzo(b)fluoranthene 4.3E+02 ug/kg 7.3E-01 7.3E-01 3.0E-09 1.5E-09 2.E-09 1.E-09 3.E-09 -- -- 8.3E-09 4.2E-09 -- -- --
RM 10 West Benzo(k)fluoranthene 1.8E+02 ug/kg 7.3E-02 7.3E-02 1.3E-09 6.4E-10 9.E-11 5.E-11 1.E-10 -- -- 3.5E-09 1.8E-09 -- -- --
RM 10 West Dibenzo(a,h)anthracene 7.5E+01 ug/kg 7.3E+00 7.3E+00 5.1E-10 2.6E-10 4.E-09 2.E-09 6.E-09 -- -- 1.4E-09 7.3E-10 -- -- --
RM 10 West Indeno(1,2,3-cd)pyrene 3.0E+02 ug/kg 7.3E-01 7.3E-01 2.1E-09 1.1E-09 2.E-09 8.E-10 2.E-09 -- -- 5.8E-09 3.0E-09 -- -- --
RM 10 West Naphthalene 5.9E+01 ug/kg -- -- 4.0E-10 2.0E-10 -- -- -- 2.0E-02 2.0E-02 1.1E-09 5.7E-10 6.E-08 3.E-08 8.E-08
RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 3.E-08 1.E-08 4.E-08 -- -- -- -- -- -- --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 1.8E+02 ug/kg 1.4E-02 1.4E-02 9.6E-10 6.4E-10 1.E-11 9.E-12 2.E-11 2.0E-02 2.0E-02 2.7E-09 1.8E-09 1.E-07 9.E-08 2.E-07
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 4.4E+02 ug/kg 2.0E+00 2.0E+00 3.3E-09 1.5E-09 7.E-09 3.E-09 1.E-08 2.0E-05 2.0E-05 9.1E-09 4.3E-09 5.E-04 2.E-04 7.E-04
RM 10 West Total PCB Congeners 3.4E+05 pg/g NA NA 2.5E-09 1.2E-09 NA NA -- NA NA 7.0E-09 3.3E-09 NA NA --
RM 10 West Total PCBs, Adjusted 3.3E+05 pg/g 2.0E+00 2.0E+00 2.4E-09 1.1E-09 5.E-09 2.E-09 7.E-09 2.0E-05 2.0E-05 6.8E-09 3.2E-09 3.E-04 2.E-04 5.E-04
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 9.9E+00 pg/g 1.3E+05 1.3E+05 1.6E-14 3.5E-14 2.E-09 4.E-09 7.E-09 1.0E-09 1.0E-09 4.4E-14 9.7E-14 4.E-05 1.E-04 1.E-04
RM 10 West Total PCB TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 2.2E-14 1.0E-14 3.E-09 1.E-09 4.E-09 1.0E-09 1.0E-09 6.1E-14 2.9E-14 6.E-05 3.E-05 9.E-05
RM 10 West Total TEQ -- pg/g -- -- -- -- 5.E-09 6.E-09 1.E-08 -- -- -- -- 1.E-04 1.E-04 2.E-04
RM 10 West Pesticides
RM 10 West Aldrin 5.0E-01 ug/kg 1.7E+01 1.7E+01 2.7E-12 1.8E-12 5.E-11 3.E-11 8.E-11 3.0E-05 3.0E-05 7.4E-12 4.9E-12 2.E-07 2.E-07 4.E-07
RM 10 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10 West Total DDT 6.7E+00 ug/kg 3.4E-01 3.4E-01 1.1E-11 2.3E-11 4.E-12 8.E-12 1.E-11 5.0E-04 5.0E-04 3.0E-11 6.5E-11 6.E-08 1.E-07 2.E-07
RM 10 West Conventionals
RM 10 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07
RM 10 East Metals
RM 10 East Arsenic 3.5E+00 mg/kg 1.5E+00 1.5E+00 5.5E-09 1.2E-08 8.E-09 2.E-08 3.E-08 3.0E-04 3.0E-04 1.5E-08 3.4E-08 5.E-05 1.E-04 2.E-04
RM 10 East Lead 2.1E+01 mg/kg NL NL 0.0E+00 7.4E-08 NL NL -- NL NL 0.0E+00 2.1E-07 NL NL --
RM 10 East Mercury 9.0E-02 mg/kg -- -- 0.0E+00 3.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 8.8E-10 0.E+00 3.E-06 3.E-06
RM 10 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene 2.7E+02 ug/kg 7.3E-01 7.3E-01 1.9E-09 9.6E-10 1.E-09 7.E-10 2.E-09 -- -- 5.2E-09 2.7E-09 -- -- --
RM 10 East Benzo(a)pyrene 3.5E+02 ug/kg 7.3E+00 7.3E+00 2.4E-09 1.2E-09 2.E-08 9.E-09 3.E-08 -- -- 6.7E-09 3.4E-09 -- -- --
RM 10 East Benzo(b)fluoranthene 4.0E+02 ug/kg 7.3E-01 7.3E-01 2.8E-09 1.4E-09 2.E-09 1.E-09 3.E-09 -- -- 7.7E-09 3.9E-09 -- -- --
RM 10 East Benzo(k)fluoranthene 1.0E+02 ug/kg 7.3E-02 7.3E-02 7.0E-10 3.6E-10 5.E-11 3.E-11 8.E-11 -- -- 2.0E-09 1.0E-09 -- -- --
RM 10 East Dibenzo(a,h)anthracene 5.2E+01 ug/kg 7.3E+00 7.3E+00 3.6E-10 1.8E-10 3.E-09 1.E-09 4.E-09 -- -- 1.0E-09 5.1E-10 -- -- --
RM 10 East Indeno(1,2,3-cd)pyrene 2.8E+02 ug/kg 7.3E-01 7.3E-01 1.9E-09 9.7E-10 1.E-09 7.E-10 2.E-09 -- -- 5.3E-09 2.7E-09 -- -- --
RM 10 East Naphthalene 2.2E+01 ug/kg -- -- 1.5E-10 7.8E-11 -- -- -- 2.0E-02 2.0E-02 4.3E-10 2.2E-10 2.E-08 1.E-08 3.E-08
RM 10 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-08 1.E-08 4.E-08 -- -- -- -- -- -- --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 1.9E+02 ug/kg 1.4E-02 1.4E-02 1.0E-09 6.7E-10 1.E-11 9.E-12 2.E-11 2.0E-02 2.0E-02 2.8E-09 1.9E-09 1.E-07 9.E-08 2.E-07
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 4.8E+01 ug/kg 2.0E+00 2.0E+00 3.6E-10 1.7E-10 7.E-10 3.E-10 1.E-09 2.0E-05 2.0E-05 9.9E-10 4.7E-10 5.E-05 2.E-05 7.E-05
RM 10 East Total PCB Congeners 3.8E+04 pg/g NA NA 2.8E-10 1.3E-10 NA NA -- NA NA 7.9E-10 3.8E-10 NA NA --
RM 10 East Total PCBs, Adjusted 3.7E+04 pg/g 2.0E+00 2.0E+00 2.7E-10 1.3E-10 5.E-10 3.E-10 8.E-10 2.0E-05 2.0E-05 7.6E-10 3.6E-10 4.E-05 2.E-05 6.E-05
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 1.3E+05 8.6E-16 1.9E-15 1.E-10 2.E-10 4.E-10 1.0E-09 1.0E-09 2.4E-15 5.3E-15 2.E-06 5.E-06 8.E-06
RM 10 East Total PCB TEQ 8.0E-01 pg/g 1.3E+05 1.3E+05 5.9E-15 2.8E-15 8.E-10 4.E-10 1.E-09 1.0E-09 1.0E-09 1.7E-14 7.9E-15 2.E-05 8.E-06 2.E-05
RM 10 East Total TEQ -- pg/g -- -- -- -- 9.E-10 6.E-10 1.E-09 -- -- -- -- 2.E-05 1.E-05 3.E-05
RM 10 East Pesticides
RM 10 East Aldrin 8.3E-02 ug/kg 1.7E+01 1.7E+01 4.4E-13 2.9E-13 7.E-12 5.E-12 1.E-11 3.0E-05 3.0E-05 1.2E-12 8.1E-13 4.E-08 3.E-08 7.E-08
RM 10 East Dieldrin 9.4E-02 ug/kg 1.6E+01 1.6E+01 4.9E-13 3.3E-13 8.E-12 5.E-12 1.E-11 5.0E-05 5.0E-05 1.4E-12 9.2E-13 3.E-08 2.E-08 5.E-08
RM 10 East Total DDT 7.7E-01 ug/kg 3.4E-01 3.4E-01 1.2E-12 2.7E-12 4.E-13 9.E-13 1.E-12 5.0E-04 5.0E-04 3.4E-12 7.6E-12 7.E-09 2.E-08 2.E-08
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10 East Conventionals
RM 10 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-08
RM 10.5 West Metals
RM 10.5 West Arsenic 4.7E+00 mg/kg 1.5E+00 1.5E+00 7.4E-09 1.6E-08 1.E-08 2.E-08 4.E-08 3.0E-04 3.0E-04 2.1E-08 4.6E-08 7.E-05 2.E-04 2.E-04
RM 10.5 West Lead 1.4E+01 mg/kg NL NL 0.0E+00 4.9E-08 NL NL -- NL NL 0.0E+00 1.4E-07 NL NL --
RM 10.5 West Mercury 7.7E-02 mg/kg -- -- 0.0E+00 2.7E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.5E-10 0.E+00 3.E-06 3.E-06
RM 10.5 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene 6.1E+01 ug/kg 7.3E-01 7.3E-01 4.2E-10 2.1E-10 3.E-10 2.E-10 5.E-10 -- -- 1.2E-09 5.9E-10 -- -- --
RM 10.5 West Benzo(a)pyrene 4.8E+01 ug/kg 7.3E+00 7.3E+00 3.3E-10 1.7E-10 2.E-09 1.E-09 4.E-09 -- -- 9.2E-10 4.7E-10 -- -- --
RM 10.5 West Benzo(b)fluoranthene 6.8E+01 ug/kg 7.3E-01 7.3E-01 4.6E-10 2.4E-10 3.E-10 2.E-10 5.E-10 -- -- 1.3E-09 6.6E-10 -- -- --
RM 10.5 West Benzo(k)fluoranthene 2.0E+01 ug/kg 7.3E-02 7.3E-02 1.4E-10 7.1E-11 1.E-11 5.E-12 2.E-11 -- -- 3.9E-10 2.0E-10 -- -- --
RM 10.5 West Dibenzo(a,h)anthracene 7.9E+00 ug/kg 7.3E+00 7.3E+00 5.4E-11 2.8E-11 4.E-10 2.E-10 6.E-10 -- -- 1.5E-10 7.7E-11 -- -- --
RM 10.5 West Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 7.3E-01 2.6E-10 1.3E-10 2.E-10 1.E-10 3.E-10 -- -- 7.2E-10 3.7E-10 -- -- --
RM 10.5 West Naphthalene 2.6E+02 ug/kg -- -- 1.8E-09 9.1E-10 -- -- -- 2.0E-02 2.0E-02 5.0E-09 2.5E-09 2.E-07 1.E-07 4.E-07
RM 10.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 4.E-09 2.E-09 5.E-09 -- -- -- -- -- -- --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 2.5E+02 ug/kg 1.4E-02 1.4E-02 1.3E-09 8.6E-10 2.E-11 1.E-11 3.E-11 2.0E-02 2.0E-02 3.6E-09 2.4E-09 2.E-07 1.E-07 3.E-07
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 3.9E+01 ug/kg 2.0E+00 2.0E+00 2.9E-10 1.4E-10 6.E-10 3.E-10 8.E-10 2.0E-05 2.0E-05 8.0E-10 3.8E-10 4.E-05 2.E-05 6.E-05
RM 10.5 West Total PCB Congeners 3.1E+04 pg/g NA NA 2.3E-10 1.1E-10 NA NA -- NA NA 6.3E-10 3.0E-10 NA NA --
RM 10.5 West Total PCBs, Adjusted 2.9E+04 pg/g 2.0E+00 2.0E+00 2.1E-10 1.0E-10 4.E-10 2.E-10 6.E-10 2.0E-05 2.0E-05 6.0E-10 2.8E-10 3.E-05 1.E-05 4.E-05
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 1.3E+05 5.1E-15 2.4E-15 7.E-10 3.E-10 1.E-09 1.0E-09 1.0E-09 1.4E-14 6.7E-15 1.E-05 7.E-06 2.E-05
RM 10.5 West Total TEQ -- pg/g -- -- -- -- 7.E-10 3.E-10 1.E-09 -- -- -- -- 1.E-05 7.E-06 2.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 9.3E-01 ug/kg 1.7E+01 1.7E+01 4.9E-12 3.2E-12 8.E-11 6.E-11 1.E-10 3.0E-05 3.0E-05 1.4E-11 9.1E-12 5.E-07 3.E-07 8.E-07
RM 10.5 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 West Total DDT 2.7E+00 ug/kg 3.4E-01 3.4E-01 4.2E-12 9.3E-12 1.E-12 3.E-12 5.E-12 5.0E-04 5.0E-04 1.2E-11 2.6E-11 2.E-08 5.E-08 8.E-08
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
RM 10.5 East Metals
RM 10.5 East Arsenic 3.3E+00 mg/kg 1.5E+00 1.5E+00 5.3E-09 1.2E-08 8.E-09 2.E-08 3.E-08 3.0E-04 3.0E-04 1.5E-08 3.3E-08 5.E-05 1.E-04 2.E-04
RM 10.5 East Lead 1.4E+01 mg/kg NL NL 0.0E+00 4.7E-08 NL NL -- NL NL 0.0E+00 1.3E-07 NL NL --
RM 10.5 East Mercury 7.4E-02 mg/kg -- -- 0.0E+00 2.6E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.2E-10 0.E+00 2.E-06 2.E-06
RM 10.5 East Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene 1.0E+02 ug/kg 7.3E-01 7.3E-01 6.9E-10 3.5E-10 5.E-10 3.E-10 8.E-10 -- -- 1.9E-09 9.9E-10 -- -- --
RM 10.5 East Benzo(a)pyrene 7.1E+01 ug/kg 7.3E+00 7.3E+00 4.8E-10 2.5E-10 4.E-09 2.E-09 5.E-09 -- -- 1.4E-09 6.9E-10 -- -- --
RM 10.5 East Benzo(b)fluoranthene 1.1E+02 ug/kg 7.3E-01 7.3E-01 7.6E-10 3.9E-10 6.E-10 3.E-10 8.E-10 -- -- 2.1E-09 1.1E-09 -- -- --
RM 10.5 East Benzo(k)fluoranthene 7.2E+01 ug/kg 7.3E-02 7.3E-02 4.9E-10 2.5E-10 4.E-11 2.E-11 5.E-11 -- -- 1.4E-09 7.0E-10 -- -- --
RM 10.5 East Dibenzo(a,h)anthracene 9.2E+00 ug/kg 7.3E+00 7.3E+00 6.3E-11 3.2E-11 5.E-10 2.E-10 7.E-10 -- -- 1.8E-10 9.0E-11 -- -- --
RM 10.5 East Indeno(1,2,3-cd)pyrene 4.7E+01 ug/kg 7.3E-01 7.3E-01 3.2E-10 1.6E-10 2.E-10 1.E-10 4.E-10 -- -- 8.9E-10 4.6E-10 -- -- --
RM 10.5 East Naphthalene 5.2E+00 ug/kg -- -- 3.6E-11 1.8E-11 -- -- -- 2.0E-02 2.0E-02 1.0E-10 5.1E-11 5.E-09 3.E-09 8.E-09
RM 10.5 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 5.E-09 3.E-09 8.E-09 -- -- -- -- -- -- --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 1.1E+02 ug/kg 1.4E-02 1.4E-02 5.8E-10 3.8E-10 8.E-12 5.E-12 1.E-11 2.0E-02 2.0E-02 1.6E-09 1.1E-09 8.E-08 5.E-08 1.E-07
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 1.5E+02 ug/kg 2.0E+00 2.0E+00 1.1E-09 5.4E-10 2.E-09 1.E-09 3.E-09 2.0E-05 2.0E-05 3.2E-09 1.5E-09 2.E-04 8.E-05 2.E-04
RM 10.5 East Total PCB Congeners 4.2E+04 pg/g NA NA 3.1E-10 1.5E-10 NA NA -- NA NA 8.7E-10 4.1E-10 NA NA --
RM 10.5 East Total PCBs, Adjusted 4.1E+04 pg/g 2.0E+00 2.0E+00 3.0E-10 1.4E-10 6.E-10 3.E-10 9.E-10 2.0E-05 2.0E-05 8.5E-10 4.0E-10 4.E-05 2.E-05 6.E-05
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 10.5 East Total PCB TEQ 3.9E-01 pg/g 1.3E+05 1.3E+05 2.9E-15 1.4E-15 4.E-10 2.E-10 5.E-10 1.0E-09 1.0E-09 8.0E-15 3.8E-15 8.E-06 4.E-06 1.E-05
RM 10.5 East Total TEQ -- pg/g -- -- -- -- 4.E-10 2.E-10 5.E-10 -- -- -- -- 8.E-06 4.E-06 1.E-05
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 10.5 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 10.5 East Total DDT 1.2E+01 ug/kg 3.4E-01 3.4E-01 1.9E-11 4.2E-11 6.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 5.3E-11 1.2E-10 1.E-07 2.E-07 3.E-07
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
RM 11 West Metals
RM 11 West Arsenic 3.6E+00 mg/kg 1.5E+00 1.5E+00 5.7E-09 1.3E-08 9.E-09 2.E-08 3.E-08 3.0E-04 3.0E-04 1.6E-08 3.6E-08 5.E-05 1.E-04 2.E-04
RM 11 West Lead 1.6E+01 mg/kg NL NL 0.0E+00 5.7E-08 NL NL -- NL NL 0.0E+00 1.6E-07 NL NL --
RM 11 West Mercury 6.9E-02 mg/kg -- -- 0.0E+00 2.4E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.7E-10 0.E+00 2.E-06 2.E-06
RM 11 West Thallium NA mg/kg -- -- NA NA NA NA NA 6.6E-05 6.6E-05 NA NA NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA ug/kg -- -- NA NA NA NA NA 3.0E-04 3.0E-04 NA NA NA NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene 2.0E+02 ug/kg 7.3E-01 7.3E-01 1.4E-09 6.9E-10 1.E-09 5.E-10 2.E-09 -- -- 3.8E-09 1.9E-09 -- -- --
RM 11 West Benzo(a)pyrene 2.2E+02 ug/kg 7.3E+00 7.3E+00 1.5E-09 7.6E-10 1.E-08 6.E-09 2.E-08 -- -- 4.2E-09 2.1E-09 -- -- --
RM 11 West Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 7.3E-01 6.9E-10 3.5E-10 5.E-10 3.E-10 8.E-10 -- -- 1.9E-09 9.9E-10 -- -- --
RM 11 West Benzo(k)fluoranthene 1.1E+02 ug/kg 7.3E-02 7.3E-02 7.2E-10 3.7E-10 5.E-11 3.E-11 8.E-11 -- -- 2.0E-09 1.0E-09 -- -- --
RM 11 West Dibenzo(a,h)anthracene 2.7E+01 ug/kg 7.3E+00 7.3E+00 1.8E-10 9.4E-11 1.E-09 7.E-10 2.E-09 -- -- 5.1E-10 2.6E-10 -- -- --
RM 11 West Indeno(1,2,3-cd)pyrene 1.2E+02 ug/kg 7.3E-01 7.3E-01 8.0E-10 4.1E-10 6.E-10 3.E-10 9.E-10 -- -- 2.2E-09 1.1E-09 -- -- --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 34 of 39



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 West Naphthalene 3.2E+02 ug/kg -- -- 2.2E-09 1.1E-09 -- -- -- 2.0E-02 2.0E-02 6.1E-09 3.1E-09 3.E-07 2.E-07 5.E-07
RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-08 7.E-09 2.E-08 -- -- -- -- -- -- --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 1.0E+03 ug/kg 1.4E-02 1.4E-02 5.4E-09 3.6E-09 8.E-11 5.E-11 1.E-10 2.0E-02 2.0E-02 1.5E-08 1.0E-08 8.E-07 5.E-07 1.E-06
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 3.5E+01 ug/kg 2.0E+00 2.0E+00 2.5E-10 1.2E-10 5.E-10 2.E-10 8.E-10 2.0E-05 2.0E-05 7.1E-10 3.4E-10 4.E-05 2.E-05 5.E-05
RM 11 West Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
RM 11 West Total PCBs, Adjusted NA pg/g 2.0E+00 2.0E+00 NA NA NA NA NA 2.0E-05 2.0E-05 NA NA NA NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total PCB TEQ NA pg/g 1.3E+05 1.3E+05 NA NA NA NA NA 1.0E-09 1.0E-09 NA NA NA NA NA
RM 11 West Total TEQ -- pg/g -- -- -- -- NA NA NA -- -- -- -- NA NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 West Dieldrin 2.5E+00 ug/kg 1.6E+01 1.6E+01 1.3E-11 8.7E-12 2.E-10 1.E-10 4.E-10 5.0E-05 5.0E-05 3.7E-11 2.4E-11 7.E-07 5.E-07 1.E-06
RM 11 West Total DDT 2.1E+00 ug/kg 3.4E-01 3.4E-01 3.3E-12 7.3E-12 1.E-12 2.E-12 4.E-12 5.0E-04 5.0E-04 9.2E-12 2.0E-11 2.E-08 4.E-08 6.E-08
RM 11 West Conventionals
RM 11 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-08
RM 11 East Metals
RM 11 East Arsenic 3.2E+00 mg/kg 1.5E+00 1.5E+00 5.1E-09 1.1E-08 8.E-09 2.E-08 2.E-08 3.0E-04 3.0E-04 1.4E-08 3.1E-08 5.E-05 1.E-04 2.E-04
RM 11 East Lead 1.4E+02 mg/kg NL NL 0.0E+00 4.9E-07 NL NL -- NL NL 0.0E+00 1.4E-06 NL NL --
RM 11 East Mercury 1.1E-01 mg/kg -- -- 0.0E+00 3.8E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 1.1E-09 0.E+00 4.E-06 4.E-06
RM 11 East Thallium 7.2E-02 mg/kg -- -- 0.0E+00 2.5E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.0E-10 0.E+00 1.E-05 1.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 5.8E+00 ug/kg -- -- 3.1E-11 2.0E-11 -- -- -- 3.0E-04 3.0E-04 8.5E-11 5.7E-11 3.E-07 2.E-07 5.E-07
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene 1.6E+02 ug/kg 7.3E-01 7.3E-01 1.1E-09 5.6E-10 8.E-10 4.E-10 1.E-09 -- -- 3.0E-09 1.6E-09 -- -- --
RM 11 East Benzo(a)pyrene 1.2E+02 ug/kg 7.3E+00 7.3E+00 8.2E-10 4.2E-10 6.E-09 3.E-09 9.E-09 -- -- 2.3E-09 1.2E-09 -- -- --
RM 11 East Benzo(b)fluoranthene 2.5E+02 ug/kg 7.3E-01 7.3E-01 1.7E-09 8.7E-10 1.E-09 6.E-10 2.E-09 -- -- 4.8E-09 2.4E-09 -- -- --
RM 11 East Benzo(k)fluoranthene 9.4E+01 ug/kg 7.3E-02 7.3E-02 6.4E-10 3.3E-10 5.E-11 2.E-11 7.E-11 -- -- 1.8E-09 9.2E-10 -- -- --
RM 11 East Dibenzo(a,h)anthracene 2.0E+01 ug/kg 7.3E+00 7.3E+00 1.4E-10 7.0E-11 1.E-09 5.E-10 2.E-09 -- -- 3.8E-10 2.0E-10 -- -- --
RM 11 East Indeno(1,2,3-cd)pyrene 5.3E+01 ug/kg 7.3E-01 7.3E-01 3.6E-10 1.9E-10 3.E-10 1.E-10 4.E-10 -- -- 1.0E-09 5.2E-10 -- -- --
RM 11 East Naphthalene 3.0E+01 ug/kg -- -- 2.1E-10 1.0E-10 -- -- -- 2.0E-02 2.0E-02 5.7E-10 2.9E-10 3.E-08 1.E-08 4.E-08
RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 9.E-09 5.E-09 1.E-08 -- -- -- -- -- -- --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.4E-02 7.4E-10 4.9E-10 1.E-11 7.E-12 2.E-11 2.0E-02 2.0E-02 2.1E-09 1.4E-09 1.E-07 7.E-08 2.E-07
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 3.8E+03 ug/kg 2.0E+00 2.0E+00 2.8E-08 1.3E-08 6.E-08 3.E-08 8.E-08 2.0E-05 2.0E-05 7.9E-08 3.8E-08 4.E-03 2.E-03 6.E-03
RM 11 East Total PCB Congeners 6.6E+06 pg/g NA NA 4.9E-08 2.3E-08 NA NA -- NA NA 1.4E-07 6.5E-08 NA NA --
RM 11 East Total PCBs, Adjusted 6.5E+06 pg/g 2.0E+00 2.0E+00 4.8E-08 2.3E-08 1.E-07 5.E-08 1.E-07 2.0E-05 2.0E-05 1.4E-07 6.4E-08 7.E-03 3.E-03 1.E-02
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.3E+05 4.8E-15 1.1E-14 6.E-10 1.E-09 2.E-09 1.0E-09 1.0E-09 1.3E-14 2.9E-14 1.E-05 3.E-05 4.E-05
RM 11 East Total PCB TEQ 3.1E+01 pg/g 1.3E+05 1.3E+05 2.3E-13 1.1E-13 3.E-08 1.E-08 4.E-08 1.0E-09 1.0E-09 6.4E-13 3.0E-13 6.E-04 3.E-04 9.E-04
RM 11 East Total TEQ -- pg/g -- -- -- -- 3.E-08 2.E-08 5.E-08 -- -- -- -- 7.E-04 3.E-04 1.E-03
RM 11 East Pesticides
RM 11 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 11 East Total DDT 3.8E+02 ug/kg 3.4E-01 3.4E-01 6.0E-10 1.3E-09 2.E-10 5.E-10 7.E-10 5.0E-04 5.0E-04 1.7E-09 3.7E-09 3.E-06 7.E-06 1.E-05
RM 11 East Conventionals
RM 11 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 11.5 West Metals
RM 11.5 West Arsenic 3.5E+00 mg/kg 1.5E+00 1.5E+00 5.5E-09 1.2E-08 8.E-09 2.E-08 3.E-08 3.0E-04 3.0E-04 1.6E-08 3.4E-08 5.E-05 1.E-04 2.E-04
RM 11.5 West Lead 1.2E+01 mg/kg NL NL 0.0E+00 4.3E-08 NL NL -- NL NL 0.0E+00 1.2E-07 NL NL --
RM 11.5 West Mercury 3.1E-02 mg/kg -- -- 0.0E+00 1.1E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 3.0E-10 0.E+00 1.E-06 1.E-06
RM 11.5 West Thallium 6.1E-02 mg/kg -- -- 0.0E+00 2.1E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 6.0E-10 0.E+00 9.E-06 9.E-06
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene 1.6E+01 ug/kg 7.3E-01 7.3E-01 1.1E-10 5.6E-11 8.E-11 4.E-11 1.E-10 -- -- 3.1E-10 1.6E-10 -- -- --
RM 11.5 West Benzo(a)pyrene 1.8E+01 ug/kg 7.3E+00 7.3E+00 1.2E-10 6.3E-11 9.E-10 5.E-10 1.E-09 -- -- 3.4E-10 1.8E-10 -- -- --
RM 11.5 West Benzo(b)fluoranthene 1.7E+01 ug/kg 7.3E-01 7.3E-01 1.2E-10 5.9E-11 8.E-11 4.E-11 1.E-10 -- -- 3.3E-10 1.7E-10 -- -- --
RM 11.5 West Benzo(k)fluoranthene 1.4E+01 ug/kg 7.3E-02 7.3E-02 9.6E-11 4.9E-11 7.E-12 4.E-12 1.E-11 -- -- 2.7E-10 1.4E-10 -- -- --
RM 11.5 West Dibenzo(a,h)anthracene 2.9E+00 ug/kg 7.3E+00 7.3E+00 2.0E-11 1.0E-11 1.E-10 7.E-11 2.E-10 -- -- 5.6E-11 2.8E-11 -- -- --
RM 11.5 West Indeno(1,2,3-cd)pyrene 1.4E+01 ug/kg 7.3E-01 7.3E-01 9.6E-11 4.9E-11 7.E-11 4.E-11 1.E-10 -- -- 2.7E-10 1.4E-10 -- -- --
RM 11.5 West Naphthalene 6.4E+00 ug/kg -- -- 4.4E-11 2.2E-11 -- -- -- 2.0E-02 2.0E-02 1.2E-10 6.3E-11 6.E-09 3.E-09 9.E-09
RM 11.5 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 7.E-10 2.E-09 -- -- -- -- -- -- --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 5.2E+02 ug/kg 1.4E-02 1.4E-02 2.7E-09 1.8E-09 4.E-11 3.E-11 6.E-11 2.0E-02 2.0E-02 7.7E-09 5.1E-09 4.E-07 3.E-07 6.E-07
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 2.4E+01 ug/kg 2.0E+00 2.0E+00 1.8E-10 8.3E-11 4.E-10 2.E-10 5.E-10 2.0E-05 2.0E-05 4.9E-10 2.3E-10 2.E-05 1.E-05 4.E-05
RM 11.5 West Total PCB Congeners 6.3E+04 pg/g NA NA 4.6E-10 2.2E-10 NA NA -- NA NA 1.3E-09 6.1E-10 NA NA --
RM 11.5 West Total PCBs, Adjusted 6.2E+04 pg/g 2.0E+00 2.0E+00 4.6E-10 2.2E-10 9.E-10 4.E-10 1.E-09 2.0E-05 2.0E-05 1.3E-09 6.0E-10 6.E-05 3.E-05 9.E-05
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 1.8E-01 pg/g 1.3E+05 1.3E+05 2.8E-16 6.2E-16 4.E-11 8.E-11 1.E-10 1.0E-09 1.0E-09 7.8E-16 1.7E-15 8.E-07 2.E-06 3.E-06
RM 11.5 West Total PCB TEQ 2.9E-01 pg/g 1.3E+05 1.3E+05 2.2E-15 1.0E-15 3.E-10 1.E-10 4.E-10 1.0E-09 1.0E-09 6.1E-15 2.9E-15 6.E-06 3.E-06 9.E-06
RM 11.5 West Total TEQ -- pg/g -- -- -- -- 3.E-10 2.E-10 5.E-10 -- -- -- -- 7.E-06 5.E-06 1.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 11.5 West Dieldrin 9.0E-02 ug/kg 1.6E+01 1.6E+01 4.7E-13 3.1E-13 8.E-12 5.E-12 1.E-11 5.0E-05 5.0E-05 1.3E-12 8.8E-13 3.E-08 2.E-08 4.E-08
RM 11.5 West Total DDT 1.9E+00 ug/kg 3.4E-01 3.4E-01 3.0E-12 6.7E-12 1.E-12 2.E-12 3.E-12 5.0E-04 5.0E-04 8.5E-12 1.9E-11 2.E-08 4.E-08 5.E-08
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08
RM 12 West Metals
RM 12 West Arsenic 3.9E+00 mg/kg 1.5E+00 1.5E+00 6.1E-09 1.3E-08 9.E-09 2.E-08 3.E-08 3.0E-04 3.0E-04 1.7E-08 3.8E-08 6.E-05 1.E-04 2.E-04
RM 12 West Lead 5.5E+01 mg/kg NL NL 0.0E+00 1.9E-07 NL NL -- NL NL 0.0E+00 5.4E-07 NL NL --
RM 12 West Mercury 7.4E-01 mg/kg -- -- 0.0E+00 2.6E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 7.2E-09 0.E+00 2.E-05 2.E-05
RM 12 West Thallium 7.8E-02 mg/kg -- -- 0.0E+00 2.7E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.6E-10 0.E+00 1.E-05 1.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ug/kg -- -- ND ND ND ND ND 3.0E-04 3.0E-04 ND ND ND ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene 1.2E+03 ug/kg 7.3E-01 7.3E-01 7.9E-09 4.1E-09 6.E-09 3.E-09 9.E-09 -- -- 2.2E-08 1.1E-08 -- -- --
RM 12 West Benzo(a)pyrene 1.9E+03 ug/kg 7.3E+00 7.3E+00 1.3E-08 6.6E-09 9.E-08 5.E-08 1.E-07 -- -- 3.6E-08 1.9E-08 -- -- --
RM 12 West Benzo(b)fluoranthene 1.6E+03 ug/kg 7.3E-01 7.3E-01 1.1E-08 5.7E-09 8.E-09 4.E-09 1.E-08 -- -- 3.1E-08 1.6E-08 -- -- --
RM 12 West Benzo(k)fluoranthene 5.9E+02 ug/kg 7.3E-02 7.3E-02 4.1E-09 2.1E-09 3.E-10 2.E-10 4.E-10 -- -- 1.1E-08 5.8E-09 -- -- --
RM 12 West Dibenzo(a,h)anthracene 1.5E+02 ug/kg 7.3E+00 7.3E+00 1.0E-09 5.1E-10 7.E-09 4.E-09 1.E-08 -- -- 2.8E-09 1.4E-09 -- -- --
RM 12 West Indeno(1,2,3-cd)pyrene 7.6E+02 ug/kg 7.3E-01 7.3E-01 5.2E-09 2.7E-09 4.E-09 2.E-09 6.E-09 -- -- 1.5E-08 7.4E-09 -- -- --
RM 12 West Naphthalene 1.5E+02 ug/kg -- -- 1.0E-09 5.2E-10 -- -- -- 2.0E-02 2.0E-02 2.8E-09 1.4E-09 1.E-07 7.E-08 2.E-07
RM 12 West Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-07 6.E-08 2.E-07 -- -- -- -- -- -- --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 1.9E+02 ug/kg 1.4E-02 1.4E-02 1.0E-09 6.6E-10 1.E-11 9.E-12 2.E-11 2.0E-02 2.0E-02 2.8E-09 1.9E-09 1.E-07 9.E-08 2.E-07
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 1.2E+02 ug/kg 2.0E+00 2.0E+00 8.9E-10 4.2E-10 2.E-09 8.E-10 3.E-09 2.0E-05 2.0E-05 2.5E-09 1.2E-09 1.E-04 6.E-05 2.E-04
RM 12 West Total PCB Congeners 7.4E+03 pg/g NA NA 5.4E-11 2.6E-11 NA NA -- NA NA 1.5E-10 7.2E-11 NA NA --
RM 12 West Total PCBs, Adjusted 6.9E+03 pg/g 2.0E+00 2.0E+00 5.1E-11 2.4E-11 1.E-10 5.E-11 1.E-10 2.0E-05 2.0E-05 1.4E-10 6.7E-11 7.E-06 3.E-06 1.E-05
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 1.7E-01 pg/g 1.3E+05 1.3E+05 2.6E-16 5.8E-16 3.E-11 8.E-11 1.E-10 1.0E-09 1.0E-09 7.3E-16 1.6E-15 7.E-07 2.E-06 2.E-06
RM 12 West Total PCB TEQ 4.5E-01 pg/g 1.3E+05 1.3E+05 3.3E-15 1.6E-15 4.E-10 2.E-10 6.E-10 1.0E-09 1.0E-09 9.3E-15 4.4E-15 9.E-06 4.E-06 1.E-05
RM 12 West Total TEQ -- pg/g -- -- -- -- 5.E-10 3.E-10 7.E-10 -- -- -- -- 1.E-05 6.E-06 2.E-05
RM 12 West Pesticides
RM 12 West Aldrin 7.0E-01 ug/kg 1.7E+01 1.7E+01 3.7E-12 2.4E-12 6.E-11 4.E-11 1.E-10 3.0E-05 3.0E-05 1.0E-11 6.8E-12 3.E-07 2.E-07 6.E-07
RM 12 West Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 West Total DDT 9.5E+00 ug/kg 3.4E-01 3.4E-01 1.5E-11 3.3E-11 5.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 4.2E-11 9.3E-11 8.E-08 2.E-07 3.E-07
RM 12 West Conventionals
RM 12 West Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07
RM 12 East Metals
RM 12 East Arsenic 2.6E+00 mg/kg 1.5E+00 1.5E+00 4.2E-09 9.2E-09 6.E-09 1.E-08 2.E-08 3.0E-04 3.0E-04 1.2E-08 2.6E-08 4.E-05 9.E-05 1.E-04
RM 12 East Lead 9.0E+01 mg/kg NL NL 0.0E+00 3.1E-07 NL NL -- NL NL 0.0E+00 8.8E-07 NL NL --
RM 12 East Mercury 6.5E-02 mg/kg -- -- 0.0E+00 2.3E-10 -- -- -- 2.1E-05 3.0E-04 0.0E+00 6.4E-10 0.E+00 2.E-06 2.E-06
RM 12 East Thallium 8.1E-02 mg/kg -- -- 0.0E+00 2.8E-10 -- -- -- 6.6E-05 6.6E-05 0.0E+00 7.9E-10 0.E+00 1.E-05 1.E-05
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

RM 12 East Butyltins
RM 12 East Tributyltin ion 4.8E+00 ug/kg -- -- 2.5E-11 1.7E-11 -- -- -- 3.0E-04 3.0E-04 7.1E-11 4.7E-11 2.E-07 2.E-07 4.E-07
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 7.3E-01 1.2E-10 6.3E-11 9.E-11 5.E-11 1.E-10 -- -- 3.4E-10 1.8E-10 -- -- --
RM 12 East Benzo(a)pyrene 1.9E+01 ug/kg 7.3E+00 7.3E+00 1.3E-10 6.6E-11 9.E-10 5.E-10 1.E-09 -- -- 3.6E-10 1.9E-10 -- -- --
RM 12 East Benzo(b)fluoranthene 2.7E+01 ug/kg 7.3E-01 7.3E-01 1.8E-10 9.4E-11 1.E-10 7.E-11 2.E-10 -- -- 5.2E-10 2.6E-10 -- -- --
RM 12 East Benzo(k)fluoranthene 8.4E+00 ug/kg 7.3E-02 7.3E-02 5.7E-11 2.9E-11 4.E-12 2.E-12 6.E-12 -- -- 1.6E-10 8.2E-11 -- -- --
RM 12 East Dibenzo(a,h)anthracene 4.5E+00 ug/kg 7.3E+00 7.3E+00 3.1E-11 1.6E-11 2.E-10 1.E-10 3.E-10 -- -- 8.6E-11 4.4E-11 -- -- --
RM 12 East Indeno(1,2,3-cd)pyrene 1.7E+01 ug/kg 7.3E-01 7.3E-01 1.2E-10 5.9E-11 8.E-11 4.E-11 1.E-10 -- -- 3.3E-10 1.7E-10 -- -- --
RM 12 East Naphthalene 4.2E+01 ug/kg -- -- 2.9E-10 1.5E-10 -- -- -- 2.0E-02 2.0E-02 8.0E-10 4.1E-10 4.E-08 2.E-08 6.E-08
RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- -- -- 1.E-09 8.E-10 2.E-09 -- -- -- -- -- -- --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 1.8E+04 ug/kg 1.4E-02 1.4E-02 9.5E-08 6.3E-08 1.E-09 9.E-10 2.E-09 2.0E-02 2.0E-02 2.7E-07 1.8E-07 1.E-05 9.E-06 2.E-05
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 1.8E+02 ug/kg 2.0E+00 2.0E+00 1.3E-09 6.3E-10 3.E-09 1.E-09 4.E-09 2.0E-05 2.0E-05 3.7E-09 1.8E-09 2.E-04 9.E-05 3.E-04
RM 12 East Total PCB Congeners 9.1E+05 pg/g NA NA 6.7E-09 3.2E-09 NA NA -- NA NA 1.9E-08 8.9E-09 NA NA --
RM 12 East Total PCBs, Adjusted 9.0E+05 pg/g 2.0E+00 2.0E+00 6.6E-09 3.2E-09 1.E-08 6.E-09 2.E-08 2.0E-05 2.0E-05 1.9E-08 8.8E-09 9.E-04 4.E-04 1.E-03
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.3E+05 2.8E-15 6.1E-15 4.E-10 8.E-10 1.E-09 1.0E-09 1.0E-09 7.7E-15 1.7E-14 8.E-06 2.E-05 2.E-05
RM 12 East Total PCB TEQ 4.6E+00 pg/g 1.3E+05 1.3E+05 3.4E-14 1.6E-14 4.E-09 2.E-09 6.E-09 1.0E-09 1.0E-09 9.4E-14 4.5E-14 9.E-05 4.E-05 1.E-04
RM 12 East Total TEQ -- pg/g -- -- -- -- 5.E-09 3.E-09 8.E-09 -- -- -- -- 1.E-04 6.E-05 2.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ug/kg 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
RM 12 East Dieldrin ND ug/kg 1.6E+01 1.6E+01 ND ND ND ND ND 5.0E-05 5.0E-05 ND ND ND ND ND
RM 12 East Total DDT 9.4E+00 ug/kg 3.4E-01 3.4E-01 1.5E-11 3.3E-11 5.E-12 1.E-11 2.E-11 5.0E-04 5.0E-04 4.2E-11 9.2E-11 8.E-08 2.E-07 3.E-07
RM 12 East Conventionals
RM 12 East Perchlorate NA ug/kg -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08
Study Area Wided Metals
Study Area Wided Arsenic 5.0E+00 mg/kg 1.5E+00 1.5E+00 8.0E-09 1.8E-08 1.E-08 3.E-08 4.E-08 3.0E-04 3.0E-04 2.2E-08 4.9E-08 7.E-05 2.E-04 2.E-04
Study Area Wided Lead 8.1E+01 mg/kg NL NL 0.0E+00 2.8E-07 NL NL -- NL NL 0.0E+00 7.9E-07 NL NL --
Study Area Wided Mercury 3.0E-01 mg/kg -- -- 0.0E+00 1.1E-09 -- -- -- 2.1E-05 3.0E-04 0.0E+00 2.9E-09 0.E+00 1.E-05 1.E-05
Study Area Wided Thallium 9.2E+00 mg/kg -- -- 0.0E+00 3.2E-08 -- -- -- 6.6E-05 6.6E-05 0.0E+00 9.0E-08 0.E+00 1.E-03 1.E-03
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 1.8E+03 ug/kg -- -- 9.7E-09 6.4E-09 -- -- -- 3.0E-04 3.0E-04 2.7E-08 1.8E-08 9.E-05 6.E-05 2.E-04
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene 2.6E+03 ug/kg 7.3E-01 7.3E-01 1.8E-08 9.0E-09 1.E-08 7.E-09 2.E-08 -- -- 4.9E-08 2.5E-08 -- -- --
Study Area Wided Benzo(a)pyrene 3.1E+03 ug/kg 7.3E+00 7.3E+00 2.1E-08 1.1E-08 2.E-07 8.E-08 2.E-07 -- -- 6.0E-08 3.1E-08 -- -- --
Study Area Wided Benzo(b)fluoranthene 2.5E+03 ug/kg 7.3E-01 7.3E-01 1.7E-08 8.6E-09 1.E-08 6.E-09 2.E-08 -- -- 4.7E-08 2.4E-08 -- -- --
Study Area Wided Benzo(k)fluoranthene 1.7E+03 ug/kg 7.3E-02 7.3E-02 1.1E-08 5.9E-09 8.E-10 4.E-10 1.E-09 -- -- 3.2E-08 1.6E-08 -- -- --
Study Area Wided Dibenzo(a,h)anthracene 3.2E+02 ug/kg 7.3E+00 7.3E+00 2.2E-09 1.1E-09 2.E-08 8.E-09 2.E-08 -- -- 6.2E-09 3.2E-09 -- -- --
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TABLE 5-50.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment  
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor

(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Riskb

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer HQ

EPC Cancer Risk Calculationsa Noncancer Hazard Calculationsa

Study Area Wided Indeno(1,2,3-cd)pyrene 2.2E+03 ug/kg 7.3E-01 7.3E-01 1.5E-08 7.7E-09 1.E-08 6.E-09 2.E-08 -- -- 4.2E-08 2.1E-08 -- -- --
Study Area Wided Naphthalene 1.2E+03 ug/kg -- -- 8.0E-09 4.1E-09 -- -- -- 2.0E-02 2.0E-02 2.2E-08 1.1E-08 1.E-06 6.E-07 2.E-06
Study Area Wided Total Carcinogenic PAHs -- ug/kg -- -- -- -- 2.E-07 1.E-07 3.E-07 -- -- -- -- -- -- --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 2.9E+03 ug/kg 1.4E-02 1.4E-02 1.5E-08 1.0E-08 2.E-10 1.E-10 4.E-10 2.0E-02 2.0E-02 4.2E-08 2.8E-08 2.E-06 1.E-06 4.E-06
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 3.6E+02 ug/kg 2.0E+00 2.0E+00 2.6E-09 1.3E-09 5.E-09 3.E-09 8.E-09 2.0E-05 2.0E-05 7.4E-09 3.5E-09 4.E-04 2.E-04 5.E-04
Study Area Wided Total PCB Congeners 1.4E+06 pg/g NA NA 1.1E-08 5.0E-09 NA NA -- NA NA 2.9E-08 1.4E-08 NA NA --
Study Area Wided Total PCBs, Adjusted 1.4E+06 pg/g 2.0E+00 2.0E+00 1.0E-08 4.8E-09 2.E-08 1.E-08 3.E-08 2.0E-05 2.0E-05 2.9E-08 1.4E-08 1.E-03 7.E-04 2.E-03
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 4.9E+02 pg/g 1.3E+05 1.3E+05 7.7E-13 1.7E-12 1.E-07 2.E-07 3.E-07 1.0E-09 1.0E-09 2.2E-12 4.8E-12 2.E-03 5.E-03 7.E-03
Study Area Wided Total PCB TEQ 1.4E+01 pg/g 1.3E+05 1.3E+05 1.0E-13 4.8E-14 1.E-08 6.E-09 2.E-08 1.0E-09 1.0E-09 2.8E-13 1.3E-13 3.E-04 1.E-04 4.E-04
Study Area Wided Total TEQ -- pg/g -- -- -- -- 1.E-07 2.E-07 3.E-07 -- -- -- -- 2.E-03 5.E-03 7.E-03
Study Area Wided Pesticides
Study Area Wided Aldrin 5.8E+00 ug/kg 1.7E+01 1.7E+01 3.1E-11 2.0E-11 5.E-10 3.E-10 9.E-10 3.0E-05 3.0E-05 8.5E-11 5.7E-11 3.E-06 2.E-06 5.E-06
Study Area Wided Dieldrin 2.8E+00 ug/kg 1.6E+01 1.6E+01 1.5E-11 9.8E-12 2.E-10 2.E-10 4.E-10 5.0E-05 5.0E-05 4.1E-11 2.7E-11 8.E-07 5.E-07 1.E-06
Study Area Wided Total DDT 3.0E+02 ug/kg 3.4E-01 3.4E-01 4.8E-10 1.1E-09 2.E-10 4.E-10 5.E-10 5.0E-04 5.0E-04 1.3E-09 3.0E-09 3.E-06 6.E-06 9.E-06
Study Area Wided Conventionals
Study Area Wided Perchlorate 2.7E+05 ug/kg -- -- 0.0E+00 9.6E-07 -- -- -- 7.0E-04 7.0E-04 0.0E+00 2.7E-06 0.E+00 4.E-03 4.E-03
Exposure Point Total 7.E-07

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

c Cumulative risk sums calculated using PCB Aroclor data.
d Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable. PAH = Polynuclear Aromatic Hydrocarbons.
CDI = Chronic Daily Intake. PCB = Polychlorinated Biphenyls.
EPC = Exposure Point Concentration. pg/g = Picograms per gram.
HQ = Hazard Quotient. RfD = Reference dose.
LADI = Lifetime Average Daily Intake. RM = River mile.
mg/kg = Milligrams per kilogram. RME = 95% UCL/Maximum Exposure.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. TEQ = Toxic equivalents.
ND = Not Detected in given exposure area. ug/kg = Micrograms per kilogram.
NL = Not listed.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of 
Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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RM 1 West Metals
RM 1 West Arsenic 3.E-04 3.E-04
RM 1 West Lead --
RM 1 West Mercury 2.E-06 2.E-06 2.E-06
RM 1 West Thallium 2.E-05 2.E-05 2.E-05
RM 1 West Butyltins
RM 1 West Tributyltin ion 7.E-08 7.E-08
RM 1 West Polynuclear Aromatic Hydrocarbons
RM 1 West Benzo(a)anthracene --
RM 1 West Benzo(a)pyrene --
RM 1 West Benzo(b)fluoranthene --
RM 1 West Benzo(k)fluoranthene --
RM 1 West Dibenzo(a,h)anthracene --
RM 1 West Indeno(1,2,3-cd)pyrene --
RM 1 West Naphthalene 4.E-08 4.E-08
RM 1 West Total Carcinogenic PAHs --
RM 1 West Phthalates
RM 1 West Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 1 West Polychlorinated Biphenyls 
RM 1 West Total Aroclors 3.E-05 3.E-05
RM 1 West Total PCB Congeners --
RM 1 West Total PCBs, Adjusted 1.E-05 1.E-05
RM 1 West Dioxin/Furan
RM 1 West Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 1 West Total PCB TEQ 8.E-05 8.E-05
RM 1 West Total TEQ 1.E-04 1.E-04
RM 1 West Pesticides
RM 1 West Aldrin 3.E-07 3.E-07
RM 1 West Dieldrin ND ND
RM 1 West Total DDT 1.E-07 1.E-07
RM 1 West Conventionals
RM 1 West Perchlorate NA NA
Exposure Point Totalb 2.E-05 3.E-04 2.E-06 4.E-08 2.E-05 3.E-05 1.E-04

Endpoint-specific Hazard Indices
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1 East Metals
RM 1 East Arsenic 3.E-04 3.E-04
RM 1 East Lead --
RM 1 East Mercury 2.E-04 2.E-04 2.E-04
RM 1 East Thallium ND ND ND
RM 1 East Butyltins
RM 1 East Tributyltin ion 1.E-07 1.E-07
RM 1 East Polynuclear Aromatic Hydrocarbons
RM 1 East Benzo(a)anthracene --
RM 1 East Benzo(a)pyrene --
RM 1 East Benzo(b)fluoranthene --
RM 1 East Benzo(k)fluoranthene --
RM 1 East Dibenzo(a,h)anthracene --
RM 1 East Indeno(1,2,3-cd)pyrene --
RM 1 East Naphthalene 3.E-08 3.E-08
RM 1 East Total Carcinogenic PAHs --
RM 1 East Phthalates
RM 1 East Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 1 East Polychlorinated Biphenyls 
RM 1 East Total Aroclors 8.E-04 8.E-04
RM 1 East Total PCB Congeners --
RM 1 East Total PCBs, Adjusted 5.E-06 5.E-06
RM 1 East Dioxin/Furan
RM 1 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 1 East Total PCB TEQ 8.E-06 8.E-06
RM 1 East Total TEQ 2.E-05 2.E-05
RM 1 East Pesticides
RM 1 East Aldrin ND ND
RM 1 East Dieldrin ND ND
RM 1 East Total DDT 1.E-07 1.E-07
RM 1 East Conventionals
RM 1 East Perchlorate NA NA
Exposure Point Total 3.E-04 2.E-04 3.E-08 2.E-07 1.E-03 2.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 West Metals
RM 1.5 West Arsenic 2.E-04 2.E-04
RM 1.5 West Lead --
RM 1.5 West Mercury 2.E-06 2.E-06 2.E-06
RM 1.5 West Thallium NA NA NA
RM 1.5 West Butyltins
RM 1.5 West Tributyltin ion NA NA
RM 1.5 West Polynuclear Aromatic Hydrocarbons
RM 1.5 West Benzo(a)anthracene --
RM 1.5 West Benzo(a)pyrene --
RM 1.5 West Benzo(b)fluoranthene --
RM 1.5 West Benzo(k)fluoranthene --
RM 1.5 West Dibenzo(a,h)anthracene --
RM 1.5 West Indeno(1,2,3-cd)pyrene --
RM 1.5 West Naphthalene 1.E-08 1.E-08
RM 1.5 West Total Carcinogenic PAHs --
RM 1.5 West Phthalates
RM 1.5 West Bis(2-ethylhexyl) phthalate ND ND
RM 1.5 West Polychlorinated Biphenyls 
RM 1.5 West Total Aroclors 3.E-05 3.E-05
RM 1.5 West Total PCB Congeners NA
RM 1.5 West Total PCBs, Adjusted NA NA
RM 1.5 West Dioxin/Furan
RM 1.5 West Total Dioxin/Furan TEQ 1.E-06 1.E-06
RM 1.5 West Total PCB TEQ NA NA
RM 1.5 West Total TEQ 1.E-06 1.E-06
RM 1.5 West Pesticides
RM 1.5 West Aldrin ND ND
RM 1.5 West Dieldrin ND ND
RM 1.5 West Total DDT 3.E-08 3.E-08
RM 1.5 West Conventionals
RM 1.5 West Perchlorate NA NA
Exposure Point Total 2.E-04 2.E-06 1.E-08 3.E-08 4.E-05 1.E-06
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 1.5 East Metals
RM 1.5 East Arsenic 3.E-04 3.E-04
RM 1.5 East Lead --
RM 1.5 East Mercury 4.E-06 4.E-06 4.E-06
RM 1.5 East Thallium 1.E-05 1.E-05 1.E-05
RM 1.5 East Butyltins
RM 1.5 East Tributyltin ion 3.E-08 3.E-08
RM 1.5 East Polynuclear Aromatic Hydrocarbons
RM 1.5 East Benzo(a)anthracene --
RM 1.5 East Benzo(a)pyrene --
RM 1.5 East Benzo(b)fluoranthene --
RM 1.5 East Benzo(k)fluoranthene --
RM 1.5 East Dibenzo(a,h)anthracene --
RM 1.5 East Indeno(1,2,3-cd)pyrene --
RM 1.5 East Naphthalene 5.E-07 5.E-07
RM 1.5 East Total Carcinogenic PAHs --
RM 1.5 East Phthalates
RM 1.5 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 1.5 East Polychlorinated Biphenyls 
RM 1.5 East Total Aroclors 6.E-05 6.E-05
RM 1.5 East Total PCB Congeners --
RM 1.5 East Total PCBs, Adjusted 5.E-06 5.E-06
RM 1.5 East Dioxin/Furan
RM 1.5 East Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 1.5 East Total PCB TEQ 3.E-06 3.E-06
RM 1.5 East Total TEQ 3.E-05 3.E-05
RM 1.5 East Pesticides
RM 1.5 East Aldrin ND ND
RM 1.5 East Dieldrin 3.E-08 3.E-08
RM 1.5 East Total DDT 6.E-07 6.E-07
RM 1.5 East Conventionals
RM 1.5 East Perchlorate NA NA
Exposure Point Total 1.E-05 3.E-04 4.E-06 5.E-07 1.E-05 7.E-05 3.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 West Metals
RM 2 West Arsenic 2.E-04 2.E-04
RM 2 West Lead --
RM 2 West Mercury 3.E-06 3.E-06 3.E-06
RM 2 West Thallium 2.E-05 2.E-05 2.E-05
RM 2 West Butyltins
RM 2 West Tributyltin ion 2.E-07 2.E-07
RM 2 West Polynuclear Aromatic Hydrocarbons
RM 2 West Benzo(a)anthracene --
RM 2 West Benzo(a)pyrene --
RM 2 West Benzo(b)fluoranthene --
RM 2 West Benzo(k)fluoranthene --
RM 2 West Dibenzo(a,h)anthracene --
RM 2 West Indeno(1,2,3-cd)pyrene --
RM 2 West Naphthalene 1.E-08 1.E-08
RM 2 West Total Carcinogenic PAHs --
RM 2 West Phthalates
RM 2 West Bis(2-ethylhexyl) phthalate 6.E-08 6.E-08
RM 2 West Polychlorinated Biphenyls 
RM 2 West Total Aroclors 3.E-05 3.E-05
RM 2 West Total PCB Congeners --
RM 2 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 2 West Dioxin/Furan
RM 2 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 2 West Total PCB TEQ 1.E-05 1.E-05
RM 2 West Total TEQ 4.E-05 4.E-05
RM 2 West Pesticides
RM 2 West Aldrin 3.E-07 3.E-07
RM 2 West Dieldrin 1.E-07 1.E-07
RM 2 West Total DDT 9.E-08 9.E-08
RM 2 West Conventionals
RM 2 West Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-04 3.E-06 1.E-08 2.E-05 3.E-05 4.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2 East Metals
RM 2 East Arsenic 2.E-04 2.E-04
RM 2 East Lead --
RM 2 East Mercury 3.E-06 3.E-06 3.E-06
RM 2 East Thallium NA NA NA
RM 2 East Butyltins
RM 2 East Tributyltin ion 3.E-07 3.E-07
RM 2 East Polynuclear Aromatic Hydrocarbons
RM 2 East Benzo(a)anthracene --
RM 2 East Benzo(a)pyrene --
RM 2 East Benzo(b)fluoranthene --
RM 2 East Benzo(k)fluoranthene --
RM 2 East Dibenzo(a,h)anthracene --
RM 2 East Indeno(1,2,3-cd)pyrene --
RM 2 East Naphthalene 3.E-08 3.E-08
RM 2 East Total Carcinogenic PAHs --
RM 2 East Phthalates
RM 2 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 2 East Polychlorinated Biphenyls 
RM 2 East Total Aroclors 1.E-03 1.E-03
RM 2 East Total PCB Congeners --
RM 2 East Total PCBs, Adjusted 5.E-03 5.E-03
RM 2 East Dioxin/Furan
RM 2 East Total Dioxin/Furan TEQ 6.E-05 6.E-05
RM 2 East Total PCB TEQ 1.E-03 1.E-03
RM 2 East Total TEQ 1.E-03 1.E-03
RM 2 East Pesticides
RM 2 East Aldrin 6.E-07 6.E-07
RM 2 East Dieldrin 6.E-07 6.E-07
RM 2 East Total DDT 1.E-07 1.E-07
RM 2 East Conventionals
RM 2 East Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-06 3.E-08 1.E-06 1.E-03 1.E-03
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 West Metals
RM 2.5 West Arsenic 2.E-04 2.E-04
RM 2.5 West Lead --
RM 2.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 2.5 West Thallium NA NA NA
RM 2.5 West Butyltins
RM 2.5 West Tributyltin ion 2.E-07 2.E-07
RM 2.5 West Polynuclear Aromatic Hydrocarbons
RM 2.5 West Benzo(a)anthracene --
RM 2.5 West Benzo(a)pyrene --
RM 2.5 West Benzo(b)fluoranthene --
RM 2.5 West Benzo(k)fluoranthene --
RM 2.5 West Dibenzo(a,h)anthracene --
RM 2.5 West Indeno(1,2,3-cd)pyrene --
RM 2.5 West Naphthalene 1.E-07 1.E-07
RM 2.5 West Total Carcinogenic PAHs --
RM 2.5 West Phthalates
RM 2.5 West Bis(2-ethylhexyl) phthalate 5.E-08 5.E-08
RM 2.5 West Polychlorinated Biphenyls 
RM 2.5 West Total Aroclors 3.E-05 3.E-05
RM 2.5 West Total PCB Congeners --
RM 2.5 West Total PCBs, Adjusted 1.E-05 1.E-05
RM 2.5 West Dioxin/Furan
RM 2.5 West Total Dioxin/Furan TEQ 6.E-06 6.E-06
RM 2.5 West Total PCB TEQ 6.E-06 6.E-06
RM 2.5 West Total TEQ 1.E-05 1.E-05
RM 2.5 West Pesticides
RM 2.5 West Aldrin 2.E-07 2.E-07
RM 2.5 West Dieldrin 1.E-07 1.E-07
RM 2.5 West Total DDT 1.E-07 1.E-07
RM 2.5 West Conventionals
RM 2.5 West Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-06 1.E-07 5.E-07 4.E-05 1.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 7 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 East Metals
RM 2.5 East Arsenic 2.E-04 2.E-04
RM 2.5 East Lead --
RM 2.5 East Mercury 3.E-06 3.E-06 3.E-06
RM 2.5 East Thallium NA NA NA
RM 2.5 East Butyltins
RM 2.5 East Tributyltin ion NA NA
RM 2.5 East Polynuclear Aromatic Hydrocarbons
RM 2.5 East Benzo(a)anthracene --
RM 2.5 East Benzo(a)pyrene --
RM 2.5 East Benzo(b)fluoranthene --
RM 2.5 East Benzo(k)fluoranthene --
RM 2.5 East Dibenzo(a,h)anthracene --
RM 2.5 East Indeno(1,2,3-cd)pyrene --
RM 2.5 East Naphthalene 3.E-07 3.E-07
RM 2.5 East Total Carcinogenic PAHs --
RM 2.5 East Phthalates
RM 2.5 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 2.5 East Polychlorinated Biphenyls 
RM 2.5 East Total Aroclors 1.E-04 1.E-04
RM 2.5 East Total PCB Congeners --
RM 2.5 East Total PCBs, Adjusted 3.E-04 3.E-04
RM 2.5 East Dioxin/Furan
RM 2.5 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 2.5 East Total PCB TEQ 1.E-04 1.E-04
RM 2.5 East Total TEQ 1.E-04 1.E-04
RM 2.5 East Pesticides
RM 2.5 East Aldrin 6.E-07 6.E-07
RM 2.5 East Dieldrin 2.E-07 2.E-07
RM 2.5 East Total DDT 2.E-07 2.E-07
RM 2.5 East Conventionals
RM 2.5 East Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-06 3.E-07 1.E-06 1.E-04 1.E-04
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 2.5 MC Metals
RM 2.5 MC Arsenic 2.E-04 2.E-04
RM 2.5 MC Lead --
RM 2.5 MC Mercury 4.E-06 4.E-06 4.E-06
RM 2.5 MC Thallium NA NA NA
RM 2.5 MC Butyltins
RM 2.5 MC Tributyltin ion NA NA
RM 2.5 MC Polynuclear Aromatic Hydrocarbons
RM 2.5 MC Benzo(a)anthracene --
RM 2.5 MC Benzo(a)pyrene --
RM 2.5 MC Benzo(b)fluoranthene --
RM 2.5 MC Benzo(k)fluoranthene --
RM 2.5 MC Dibenzo(a,h)anthracene --
RM 2.5 MC Indeno(1,2,3-cd)pyrene --
RM 2.5 MC Naphthalene 1.E-07 1.E-07
RM 2.5 MC Total Carcinogenic PAHs --
RM 2.5 MC Phthalates
RM 2.5 MC Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 2.5 MC Polychlorinated Biphenyls 
RM 2.5 MC Total Aroclors 6.E-05 6.E-05
RM 2.5 MC Total PCB Congeners NA
RM 2.5 MC Total PCBs, Adjusted NA NA
RM 2.5 MC Dioxin/Furan
RM 2.5 MC Total Dioxin/Furan TEQ NA NA
RM 2.5 MC Total PCB TEQ NA NA
RM 2.5 MC Total TEQ NA NA
RM 2.5 MC Pesticides
RM 2.5 MC Aldrin 5.E-07 5.E-07
RM 2.5 MC Dieldrin 5.E-07 5.E-07
RM 2.5 MC Total DDT 3.E-07 3.E-07
RM 2.5 MC Conventionals
RM 2.5 MC Perchlorate NA NA
Exposure Point Total 2.E-04 4.E-06 1.E-07 1.E-06 6.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 West Metals
RM 3 West Arsenic 2.E-04 2.E-04
RM 3 West Lead --
RM 3 West Mercury 3.E-06 3.E-06 3.E-06
RM 3 West Thallium 3.E-03 3.E-03 3.E-03
RM 3 West Butyltins
RM 3 West Tributyltin ion 1.E-06 1.E-06
RM 3 West Polynuclear Aromatic Hydrocarbons
RM 3 West Benzo(a)anthracene --
RM 3 West Benzo(a)pyrene --
RM 3 West Benzo(b)fluoranthene --
RM 3 West Benzo(k)fluoranthene --
RM 3 West Dibenzo(a,h)anthracene --
RM 3 West Indeno(1,2,3-cd)pyrene --
RM 3 West Naphthalene 3.E-07 3.E-07
RM 3 West Total Carcinogenic PAHs --
RM 3 West Phthalates
RM 3 West Bis(2-ethylhexyl) phthalate 7.E-08 7.E-08
RM 3 West Polychlorinated Biphenyls 
RM 3 West Total Aroclors 3.E-05 3.E-05
RM 3 West Total PCB Congeners --
RM 3 West Total PCBs, Adjusted 2.E-05 2.E-05
RM 3 West Dioxin/Furan
RM 3 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 3 West Total PCB TEQ 1.E-05 1.E-05
RM 3 West Total TEQ 4.E-05 4.E-05
RM 3 West Pesticides
RM 3 West Aldrin 4.E-07 4.E-07
RM 3 West Dieldrin 6.E-07 6.E-07
RM 3 West Total DDT 3.E-06 3.E-06
RM 3 West Conventionals
RM 3 West Perchlorate NA NA
Exposure Point Total 3.E-03 2.E-04 3.E-06 3.E-07 3.E-03 3.E-05 4.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3 East Metals
RM 3 East Arsenic 3.E-04 3.E-04
RM 3 East Lead --
RM 3 East Mercury 2.E-06 2.E-06 2.E-06
RM 3 East Thallium 9.E-04 9.E-04 9.E-04
RM 3 East Butyltins
RM 3 East Tributyltin ion 1.E-06 1.E-06
RM 3 East Polynuclear Aromatic Hydrocarbons
RM 3 East Benzo(a)anthracene --
RM 3 East Benzo(a)pyrene --
RM 3 East Benzo(b)fluoranthene --
RM 3 East Benzo(k)fluoranthene --
RM 3 East Dibenzo(a,h)anthracene --
RM 3 East Indeno(1,2,3-cd)pyrene --
RM 3 East Naphthalene 2.E-08 2.E-08
RM 3 East Total Carcinogenic PAHs --
RM 3 East Phthalates
RM 3 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 3 East Polychlorinated Biphenyls 
RM 3 East Total Aroclors 3.E-05 3.E-05
RM 3 East Total PCB Congeners --
RM 3 East Total PCBs, Adjusted 1.E-05 1.E-05
RM 3 East Dioxin/Furan
RM 3 East Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 3 East Total PCB TEQ 3.E-06 3.E-06
RM 3 East Total TEQ 8.E-05 8.E-05
RM 3 East Pesticides
RM 3 East Aldrin 3.E-07 3.E-07
RM 3 East Dieldrin 1.E-07 1.E-07
RM 3 East Total DDT 1.E-07 1.E-07
RM 3 East Conventionals
RM 3 East Perchlorate NA NA
Exposure Point Total 9.E-04 3.E-04 2.E-06 2.E-08 9.E-04 4.E-05 8.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 West Metals
RM 3.5 West Arsenic 5.E-04 5.E-04
RM 3.5 West Lead --
RM 3.5 West Mercury 4.E-06 4.E-06 4.E-06
RM 3.5 West Thallium 3.E-03 3.E-03 3.E-03
RM 3.5 West Butyltins
RM 3.5 West Tributyltin ion 7.E-06 7.E-06
RM 3.5 West Polynuclear Aromatic Hydrocarbons
RM 3.5 West Benzo(a)anthracene --
RM 3.5 West Benzo(a)pyrene --
RM 3.5 West Benzo(b)fluoranthene --
RM 3.5 West Benzo(k)fluoranthene --
RM 3.5 West Dibenzo(a,h)anthracene --
RM 3.5 West Indeno(1,2,3-cd)pyrene --
RM 3.5 West Naphthalene 6.E-07 6.E-07
RM 3.5 West Total Carcinogenic PAHs --
RM 3.5 West Phthalates
RM 3.5 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 3.5 West Polychlorinated Biphenyls 
RM 3.5 West Total Aroclors 4.E-05 4.E-05
RM 3.5 West Total PCB Congeners --
RM 3.5 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 3.5 West Dioxin/Furan
RM 3.5 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 3.5 West Total PCB TEQ 2.E-05 2.E-05
RM 3.5 West Total TEQ 5.E-05 5.E-05
RM 3.5 West Pesticides
RM 3.5 West Aldrin 4.E-07 4.E-07
RM 3.5 West Dieldrin 9.E-08 9.E-08
RM 3.5 West Total DDT 5.E-07 5.E-07
RM 3.5 West Conventionals
RM 3.5 West Perchlorate NA NA
Exposure Point Total 3.E-03 5.E-04 4.E-06 6.E-07 3.E-03 5.E-05 5.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 3.5 East Metals
RM 3.5 East Arsenic 2.E-04 2.E-04
RM 3.5 East Lead --
RM 3.5 East Mercury 4.E-06 4.E-06 4.E-06
RM 3.5 East Thallium 1.E-03 1.E-03 1.E-03
RM 3.5 East Butyltins
RM 3.5 East Tributyltin ion 8.E-04 8.E-04
RM 3.5 East Polynuclear Aromatic Hydrocarbons
RM 3.5 East Benzo(a)anthracene --
RM 3.5 East Benzo(a)pyrene --
RM 3.5 East Benzo(b)fluoranthene --
RM 3.5 East Benzo(k)fluoranthene --
RM 3.5 East Dibenzo(a,h)anthracene --
RM 3.5 East Indeno(1,2,3-cd)pyrene --
RM 3.5 East Naphthalene 3.E-08 3.E-08
RM 3.5 East Total Carcinogenic PAHs --
RM 3.5 East Phthalates
RM 3.5 East Bis(2-ethylhexyl) phthalate 5.E-06 5.E-06
RM 3.5 East Polychlorinated Biphenyls 
RM 3.5 East Total Aroclors 1.E-03 1.E-03
RM 3.5 East Total PCB Congeners --
RM 3.5 East Total PCBs, Adjusted 3.E-03 3.E-03
RM 3.5 East Dioxin/Furan
RM 3.5 East Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 3.5 East Total PCB TEQ 2.E-03 2.E-03
RM 3.5 East Total TEQ 2.E-03 2.E-03
RM 3.5 East Pesticides
RM 3.5 East Aldrin 4.E-07 4.E-07
RM 3.5 East Dieldrin 7.E-08 7.E-08
RM 3.5 East Total DDT 4.E-07 4.E-07
RM 3.5 East Conventionals
RM 3.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 2.E-04 4.E-06 3.E-08 1.E-03 2.E-03 2.E-03
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 West Metals
RM 4 West Arsenic 2.E-04 2.E-04
RM 4 West Lead --
RM 4 West Mercury 5.E-06 5.E-06 5.E-06
RM 4 West Thallium 2.E-03 2.E-03 2.E-03
RM 4 West Butyltins
RM 4 West Tributyltin ion 7.E-07 7.E-07
RM 4 West Polynuclear Aromatic Hydrocarbons
RM 4 West Benzo(a)anthracene --
RM 4 West Benzo(a)pyrene --
RM 4 West Benzo(b)fluoranthene --
RM 4 West Benzo(k)fluoranthene --
RM 4 West Dibenzo(a,h)anthracene --
RM 4 West Indeno(1,2,3-cd)pyrene --
RM 4 West Naphthalene 2.E-07 2.E-07
RM 4 West Total Carcinogenic PAHs --
RM 4 West Phthalates
RM 4 West Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 4 West Polychlorinated Biphenyls 
RM 4 West Total Aroclors 4.E-05 4.E-05
RM 4 West Total PCB Congeners --
RM 4 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 4 West Dioxin/Furan
RM 4 West Total Dioxin/Furan TEQ 5.E-05 5.E-05
RM 4 West Total PCB TEQ 2.E-05 2.E-05
RM 4 West Total TEQ 7.E-05 7.E-05
RM 4 West Pesticides
RM 4 West Aldrin 4.E-07 4.E-07
RM 4 West Dieldrin 1.E-07 1.E-07
RM 4 West Total DDT 2.E-06 2.E-06
RM 4 West Conventionals
RM 4 West Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-04 5.E-06 2.E-07 2.E-03 5.E-05 7.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4 East Metals
RM 4 East Arsenic 3.E-04 3.E-04
RM 4 East Lead --
RM 4 East Mercury 3.E-06 3.E-06 3.E-06
RM 4 East Thallium 1.E-03 1.E-03 1.E-03
RM 4 East Butyltins
RM 4 East Tributyltin ion 3.E-06 3.E-06
RM 4 East Polynuclear Aromatic Hydrocarbons
RM 4 East Benzo(a)anthracene --
RM 4 East Benzo(a)pyrene --
RM 4 East Benzo(b)fluoranthene --
RM 4 East Benzo(k)fluoranthene --
RM 4 East Dibenzo(a,h)anthracene --
RM 4 East Indeno(1,2,3-cd)pyrene --
RM 4 East Naphthalene 1.E-07 1.E-07
RM 4 East Total Carcinogenic PAHs --
RM 4 East Phthalates
RM 4 East Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 4 East Polychlorinated Biphenyls 
RM 4 East Total Aroclors 5.E-04 5.E-04
RM 4 East Total PCB Congeners --
RM 4 East Total PCBs, Adjusted 7.E-04 7.E-04
RM 4 East Dioxin/Furan
RM 4 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 4 East Total PCB TEQ 1.E-04 1.E-04
RM 4 East Total TEQ 2.E-04 2.E-04
RM 4 East Pesticides
RM 4 East Aldrin 6.E-07 6.E-07
RM 4 East Dieldrin 8.E-08 8.E-08
RM 4 East Total DDT 3.E-07 3.E-07
RM 4 East Conventionals
RM 4 East Perchlorate NA NA
Exposure Point Total 1.E-03 3.E-04 3.E-06 1.E-07 1.E-03 6.E-04 2.E-04
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 West Metals
RM 4.5 West Arsenic 2.E-04 2.E-04
RM 4.5 West Lead --
RM 4.5 West Mercury 6.E-06 6.E-06 6.E-06
RM 4.5 West Thallium 3.E-03 3.E-03 3.E-03
RM 4.5 West Butyltins
RM 4.5 West Tributyltin ion 1.E-06 1.E-06
RM 4.5 West Polynuclear Aromatic Hydrocarbons
RM 4.5 West Benzo(a)anthracene --
RM 4.5 West Benzo(a)pyrene --
RM 4.5 West Benzo(b)fluoranthene --
RM 4.5 West Benzo(k)fluoranthene --
RM 4.5 West Dibenzo(a,h)anthracene --
RM 4.5 West Indeno(1,2,3-cd)pyrene --
RM 4.5 West Naphthalene 6.E-07 6.E-07
RM 4.5 West Total Carcinogenic PAHs --
RM 4.5 West Phthalates
RM 4.5 West Bis(2-ethylhexyl) phthalate 9.E-08 9.E-08
RM 4.5 West Polychlorinated Biphenyls 
RM 4.5 West Total Aroclors 6.E-05 6.E-05
RM 4.5 West Total PCB Congeners --
RM 4.5 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 4.5 West Dioxin/Furan
RM 4.5 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 4.5 West Total PCB TEQ 8.E-05 8.E-05
RM 4.5 West Total TEQ 2.E-04 2.E-04
RM 4.5 West Pesticides
RM 4.5 West Aldrin 1.E-06 1.E-06
RM 4.5 West Dieldrin 9.E-08 9.E-08
RM 4.5 West Total DDT 4.E-07 4.E-07
RM 4.5 West Conventionals
RM 4.5 West Perchlorate NA NA
Exposure Point Total 3.E-03 2.E-04 6.E-06 6.E-07 3.E-03 7.E-05 2.E-04
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 4.5 East Metals
RM 4.5 East Arsenic 2.E-04 2.E-04
RM 4.5 East Lead --
RM 4.5 East Mercury 2.E-06 2.E-06 2.E-06
RM 4.5 East Thallium 3.E-03 3.E-03 3.E-03
RM 4.5 East Butyltins
RM 4.5 East Tributyltin ion 6.E-06 6.E-06
RM 4.5 East Polynuclear Aromatic Hydrocarbons
RM 4.5 East Benzo(a)anthracene --
RM 4.5 East Benzo(a)pyrene --
RM 4.5 East Benzo(b)fluoranthene --
RM 4.5 East Benzo(k)fluoranthene --
RM 4.5 East Dibenzo(a,h)anthracene --
RM 4.5 East Indeno(1,2,3-cd)pyrene --
RM 4.5 East Naphthalene 6.E-07 6.E-07
RM 4.5 East Total Carcinogenic PAHs --
RM 4.5 East Phthalates
RM 4.5 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 4.5 East Polychlorinated Biphenyls 
RM 4.5 East Total Aroclors 7.E-05 7.E-05
RM 4.5 East Total PCB Congeners --
RM 4.5 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 4.5 East Dioxin/Furan
RM 4.5 East Total Dioxin/Furan TEQ 4.E-06 4.E-06
RM 4.5 East Total PCB TEQ 1.E-05 1.E-05
RM 4.5 East Total TEQ 1.E-05 1.E-05
RM 4.5 East Pesticides
RM 4.5 East Aldrin 1.E-07 1.E-07
RM 4.5 East Dieldrin 4.E-08 4.E-08
RM 4.5 East Total DDT 2.E-07 2.E-07
RM 4.5 East Conventionals
RM 4.5 East Perchlorate NA NA
Exposure Point Total 3.E-03 2.E-04 2.E-06 6.E-07 3.E-03 8.E-05 1.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 West Metals
RM 5 West Arsenic 2.E-04 2.E-04
RM 5 West Lead --
RM 5 West Mercury 2.E-06 2.E-06 2.E-06
RM 5 West Thallium 4.E-03 4.E-03 4.E-03
RM 5 West Butyltins
RM 5 West Tributyltin ion 2.E-06 2.E-06
RM 5 West Polynuclear Aromatic Hydrocarbons
RM 5 West Benzo(a)anthracene --
RM 5 West Benzo(a)pyrene --
RM 5 West Benzo(b)fluoranthene --
RM 5 West Benzo(k)fluoranthene --
RM 5 West Dibenzo(a,h)anthracene --
RM 5 West Indeno(1,2,3-cd)pyrene --
RM 5 West Naphthalene 6.E-07 6.E-07
RM 5 West Total Carcinogenic PAHs --
RM 5 West Phthalates
RM 5 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 5 West Polychlorinated Biphenyls 
RM 5 West Total Aroclors 4.E-05 4.E-05
RM 5 West Total PCB Congeners --
RM 5 West Total PCBs, Adjusted 1.E-04 1.E-04
RM 5 West Dioxin/Furan
RM 5 West Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 5 West Total PCB TEQ 6.E-05 6.E-05
RM 5 West Total TEQ 1.E-04 1.E-04
RM 5 West Pesticides
RM 5 West Aldrin 2.E-06 2.E-06
RM 5 West Dieldrin 4.E-07 4.E-07
RM 5 West Total DDT 1.E-06 1.E-06
RM 5 West Conventionals
RM 5 West Perchlorate NA NA
Exposure Point Total 4.E-03 2.E-04 2.E-06 6.E-07 4.E-03 4.E-05 1.E-04
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5 East Metals
RM 5 East Arsenic 2.E-04 2.E-04
RM 5 East Lead --
RM 5 East Mercury 3.E-06 3.E-06 3.E-06
RM 5 East Thallium 3.E-03 3.E-03 3.E-03
RM 5 East Butyltins
RM 5 East Tributyltin ion 1.E-05 1.E-05
RM 5 East Polynuclear Aromatic Hydrocarbons
RM 5 East Benzo(a)anthracene --
RM 5 East Benzo(a)pyrene --
RM 5 East Benzo(b)fluoranthene --
RM 5 East Benzo(k)fluoranthene --
RM 5 East Dibenzo(a,h)anthracene --
RM 5 East Indeno(1,2,3-cd)pyrene --
RM 5 East Naphthalene 2.E-07 2.E-07
RM 5 East Total Carcinogenic PAHs --
RM 5 East Phthalates
RM 5 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 5 East Polychlorinated Biphenyls 
RM 5 East Total Aroclors 4.E-05 4.E-05
RM 5 East Total PCB Congeners NA
RM 5 East Total PCBs, Adjusted NA NA
RM 5 East Dioxin/Furan
RM 5 East Total Dioxin/Furan TEQ NA NA
RM 5 East Total PCB TEQ NA NA
RM 5 East Total TEQ NA NA
RM 5 East Pesticides
RM 5 East Aldrin 7.E-07 7.E-07
RM 5 East Dieldrin 4.E-07 4.E-07
RM 5 East Total DDT 5.E-08 5.E-08
RM 5 East Conventionals
RM 5 East Perchlorate NA NA
Exposure Point Total 3.E-03 2.E-04 3.E-06 2.E-07 3.E-03 5.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 West Metals
RM 5.5 West Arsenic 3.E-04 3.E-04
RM 5.5 West Lead --
RM 5.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 5.5 West Thallium 1.E-05 1.E-05 1.E-05
RM 5.5 West Butyltins
RM 5.5 West Tributyltin ion 4.E-06 4.E-06
RM 5.5 West Polynuclear Aromatic Hydrocarbons
RM 5.5 West Benzo(a)anthracene --
RM 5.5 West Benzo(a)pyrene --
RM 5.5 West Benzo(b)fluoranthene --
RM 5.5 West Benzo(k)fluoranthene --
RM 5.5 West Dibenzo(a,h)anthracene --
RM 5.5 West Indeno(1,2,3-cd)pyrene --
RM 5.5 West Naphthalene 4.E-07 4.E-07
RM 5.5 West Total Carcinogenic PAHs --
RM 5.5 West Phthalates
RM 5.5 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 5.5 West Polychlorinated Biphenyls 
RM 5.5 West Total Aroclors 8.E-05 8.E-05
RM 5.5 West Total PCB Congeners --
RM 5.5 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 5.5 West Dioxin/Furan
RM 5.5 West Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 5.5 West Total PCB TEQ 3.E-05 3.E-05
RM 5.5 West Total TEQ 7.E-05 7.E-05
RM 5.5 West Pesticides
RM 5.5 West Aldrin 5.E-07 5.E-07
RM 5.5 West Dieldrin 2.E-07 2.E-07
RM 5.5 West Total DDT 2.E-06 2.E-06
RM 5.5 West Conventionals
RM 5.5 West Perchlorate NA NA
Exposure Point Total 1.E-05 3.E-04 3.E-06 4.E-07 1.E-05 8.E-05 7.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 5.5 East Metals
RM 5.5 East Arsenic 4.E-04 4.E-04
RM 5.5 East Lead --
RM 5.5 East Mercury 2.E-05 2.E-05 2.E-05
RM 5.5 East Thallium 3.E-03 3.E-03 3.E-03
RM 5.5 East Butyltins
RM 5.5 East Tributyltin ion 3.E-05 3.E-05
RM 5.5 East Polynuclear Aromatic Hydrocarbons
RM 5.5 East Benzo(a)anthracene --
RM 5.5 East Benzo(a)pyrene --
RM 5.5 East Benzo(b)fluoranthene --
RM 5.5 East Benzo(k)fluoranthene --
RM 5.5 East Dibenzo(a,h)anthracene --
RM 5.5 East Indeno(1,2,3-cd)pyrene --
RM 5.5 East Naphthalene 5.E-07 5.E-07
RM 5.5 East Total Carcinogenic PAHs --
RM 5.5 East Phthalates
RM 5.5 East Bis(2-ethylhexyl) phthalate 4.E-07 4.E-07
RM 5.5 East Polychlorinated Biphenyls 
RM 5.5 East Total Aroclors 3.E-04 3.E-04
RM 5.5 East Total PCB Congeners --
RM 5.5 East Total PCBs, Adjusted 3.E-04 3.E-04
RM 5.5 East Dioxin/Furan
RM 5.5 East Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 5.5 East Total PCB TEQ 2.E-04 2.E-04
RM 5.5 East Total TEQ 3.E-04 3.E-04
RM 5.5 East Pesticides
RM 5.5 East Aldrin 3.E-07 3.E-07
RM 5.5 East Dieldrin 3.E-07 3.E-07
RM 5.5 East Total DDT 6.E-07 6.E-07
RM 5.5 East Conventionals
RM 5.5 East Perchlorate NA NA
Exposure Point Total 3.E-03 4.E-04 2.E-05 5.E-07 3.E-03 3.E-04 3.E-04
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 West Metals
RM 6 West Arsenic 2.E-04 2.E-04
RM 6 West Lead --
RM 6 West Mercury 5.E-06 5.E-06 5.E-06
RM 6 West Thallium 7.E-04 7.E-04 7.E-04
RM 6 West Butyltins
RM 6 West Tributyltin ion 2.E-06 2.E-06
RM 6 West Polynuclear Aromatic Hydrocarbons
RM 6 West Benzo(a)anthracene --
RM 6 West Benzo(a)pyrene --
RM 6 West Benzo(b)fluoranthene --
RM 6 West Benzo(k)fluoranthene --
RM 6 West Dibenzo(a,h)anthracene --
RM 6 West Indeno(1,2,3-cd)pyrene --
RM 6 West Naphthalene 4.E-05 4.E-05
RM 6 West Total Carcinogenic PAHs --
RM 6 West Phthalates
RM 6 West Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 6 West Polychlorinated Biphenyls 
RM 6 West Total Aroclors 9.E-05 9.E-05
RM 6 West Total PCB Congeners --
RM 6 West Total PCBs, Adjusted 3.E-04 3.E-04
RM 6 West Dioxin/Furan
RM 6 West Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 6 West Total PCB TEQ 9.E-05 9.E-05
RM 6 West Total TEQ 1.E-04 1.E-04
RM 6 West Pesticides
RM 6 West Aldrin 2.E-06 2.E-06
RM 6 West Dieldrin 9.E-07 9.E-07
RM 6 West Total DDT 2.E-06 2.E-06
RM 6 West Conventionals
RM 6 West Perchlorate NA NA
Exposure Point Total 7.E-04 2.E-04 5.E-06 4.E-05 7.E-04 1.E-04 1.E-04
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6 East Metals
RM 6 East Arsenic 2.E-04 2.E-04
RM 6 East Lead --
RM 6 East Mercury 1.E-05 1.E-05 1.E-05
RM 6 East Thallium ND ND ND
RM 6 East Butyltins
RM 6 East Tributyltin ion 3.E-05 3.E-05
RM 6 East Polynuclear Aromatic Hydrocarbons
RM 6 East Benzo(a)anthracene --
RM 6 East Benzo(a)pyrene --
RM 6 East Benzo(b)fluoranthene --
RM 6 East Benzo(k)fluoranthene --
RM 6 East Dibenzo(a,h)anthracene --
RM 6 East Indeno(1,2,3-cd)pyrene --
RM 6 East Naphthalene 1.E-06 1.E-06
RM 6 East Total Carcinogenic PAHs --
RM 6 East Phthalates
RM 6 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 6 East Polychlorinated Biphenyls 
RM 6 East Total Aroclors 3.E-04 3.E-04
RM 6 East Total PCB Congeners --
RM 6 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 6 East Dioxin/Furan
RM 6 East Total Dioxin/Furan TEQ 6.E-05 6.E-05
RM 6 East Total PCB TEQ 1.E-04 1.E-04
RM 6 East Total TEQ 2.E-04 2.E-04
RM 6 East Pesticides
RM 6 East Aldrin 5.E-07 5.E-07
RM 6 East Dieldrin 5.E-08 5.E-08
RM 6 East Total DDT 1.E-07 1.E-07
RM 6 East Conventionals
RM 6 East Perchlorate NA NA
Exposure Point Total 2.E-04 1.E-05 1.E-06 9.E-07 3.E-04 2.E-04
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 West Metals
RM 6.5 West Arsenic 7.E-04 7.E-04
RM 6.5 West Lead --
RM 6.5 West Mercury 7.E-06 7.E-06 7.E-06
RM 6.5 West Thallium 2.E-05 2.E-05 2.E-05
RM 6.5 West Butyltins
RM 6.5 West Tributyltin ion 4.E-06 4.E-06
RM 6.5 West Polynuclear Aromatic Hydrocarbons
RM 6.5 West Benzo(a)anthracene --
RM 6.5 West Benzo(a)pyrene --
RM 6.5 West Benzo(b)fluoranthene --
RM 6.5 West Benzo(k)fluoranthene --
RM 6.5 West Dibenzo(a,h)anthracene --
RM 6.5 West Indeno(1,2,3-cd)pyrene --
RM 6.5 West Naphthalene 2.E-07 2.E-07
RM 6.5 West Total Carcinogenic PAHs --
RM 6.5 West Phthalates
RM 6.5 West Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 6.5 West Polychlorinated Biphenyls 
RM 6.5 West Total Aroclors 1.E-04 1.E-04
RM 6.5 West Total PCB Congeners --
RM 6.5 West Total PCBs, Adjusted 5.E-04 5.E-04
RM 6.5 West Dioxin/Furan
RM 6.5 West Total Dioxin/Furan TEQ 9.E-04 9.E-04
RM 6.5 West Total PCB TEQ 9.E-05 9.E-05
RM 6.5 West Total TEQ 1.E-03 1.E-03
RM 6.5 West Pesticides
RM 6.5 West Aldrin 2.E-06 2.E-06
RM 6.5 West Dieldrin 3.E-07 3.E-07
RM 6.5 West Total DDT 5.E-06 5.E-06
RM 6.5 West Conventionals
RM 6.5 West Perchlorate NA NA
Exposure Point Total 2.E-05 7.E-04 7.E-06 2.E-07 2.E-05 1.E-04 1.E-03
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 6.5 East Metals
RM 6.5 East Arsenic 3.E-04 3.E-04
RM 6.5 East Lead --
RM 6.5 East Mercury 4.E-04 4.E-04 4.E-04
RM 6.5 East Thallium 1.E-03 1.E-03 1.E-03
RM 6.5 East Butyltins
RM 6.5 East Tributyltin ion 9.E-06 9.E-06
RM 6.5 East Polynuclear Aromatic Hydrocarbons
RM 6.5 East Benzo(a)anthracene --
RM 6.5 East Benzo(a)pyrene --
RM 6.5 East Benzo(b)fluoranthene --
RM 6.5 East Benzo(k)fluoranthene --
RM 6.5 East Dibenzo(a,h)anthracene --
RM 6.5 East Indeno(1,2,3-cd)pyrene --
RM 6.5 East Naphthalene 2.E-07 2.E-07
RM 6.5 East Total Carcinogenic PAHs --
RM 6.5 East Phthalates
RM 6.5 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 6.5 East Polychlorinated Biphenyls 
RM 6.5 East Total Aroclors 1.E-03 1.E-03
RM 6.5 East Total PCB Congeners --
RM 6.5 East Total PCBs, Adjusted 2.E-03 2.E-03
RM 6.5 East Dioxin/Furan
RM 6.5 East Total Dioxin/Furan TEQ 8.E-04 8.E-04
RM 6.5 East Total PCB TEQ 3.E-04 3.E-04
RM 6.5 East Total TEQ 1.E-03 1.E-03
RM 6.5 East Pesticides
RM 6.5 East Aldrin 2.E-07 2.E-07
RM 6.5 East Dieldrin 1.E-07 1.E-07
RM 6.5 East Total DDT 2.E-06 2.E-06
RM 6.5 East Conventionals
RM 6.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 3.E-04 4.E-04 2.E-07 1.E-03 1.E-03 1.E-03
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 West Metals
RM 7 West Arsenic 3.E-04 3.E-04
RM 7 West Lead --
RM 7 West Mercury 4.E-06 4.E-06 4.E-06
RM 7 West Thallium 1.E-03 1.E-03 1.E-03
RM 7 West Butyltins
RM 7 West Tributyltin ion 5.E-07 5.E-07
RM 7 West Polynuclear Aromatic Hydrocarbons
RM 7 West Benzo(a)anthracene --
RM 7 West Benzo(a)pyrene --
RM 7 West Benzo(b)fluoranthene --
RM 7 West Benzo(k)fluoranthene --
RM 7 West Dibenzo(a,h)anthracene --
RM 7 West Indeno(1,2,3-cd)pyrene --
RM 7 West Naphthalene 2.E-08 2.E-08
RM 7 West Total Carcinogenic PAHs --
RM 7 West Phthalates
RM 7 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 7 West Polychlorinated Biphenyls 
RM 7 West Total Aroclors 1.E-04 1.E-04
RM 7 West Total PCB Congeners --
RM 7 West Total PCBs, Adjusted 1.E-03 1.E-03
RM 7 West Dioxin/Furan
RM 7 West Total Dioxin/Furan TEQ 1.E-01 1.E-01
RM 7 West Total PCB TEQ 8.E-04 8.E-04
RM 7 West Total TEQ 1.E-01 1.E-01
RM 7 West Pesticides
RM 7 West Aldrin 8.E-05 8.E-05
RM 7 West Dieldrin 1.E-06 1.E-06
RM 7 West Total DDT 1.E-04 1.E-04
RM 7 West Conventionals
RM 7 West Perchlorate 4.E-03 4.E-03
Exposure Point Total 1.E-03 3.E-04 4.E-06 2.E-08 1.E-03 1.E-04 1.E-01 4.E-03
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7 East Metals
RM 7 East Arsenic 7.E-04 7.E-04
RM 7 East Lead --
RM 7 East Mercury 2.E-06 2.E-06 2.E-06
RM 7 East Thallium 3.E-03 3.E-03 3.E-03
RM 7 East Butyltins
RM 7 East Tributyltin ion 7.E-05 7.E-05
RM 7 East Polynuclear Aromatic Hydrocarbons
RM 7 East Benzo(a)anthracene --
RM 7 East Benzo(a)pyrene --
RM 7 East Benzo(b)fluoranthene --
RM 7 East Benzo(k)fluoranthene --
RM 7 East Dibenzo(a,h)anthracene --
RM 7 East Indeno(1,2,3-cd)pyrene --
RM 7 East Naphthalene 7.E-08 7.E-08
RM 7 East Total Carcinogenic PAHs --
RM 7 East Phthalates
RM 7 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 7 East Polychlorinated Biphenyls 
RM 7 East Total Aroclors 1.E-04 1.E-04
RM 7 East Total PCB Congeners --
RM 7 East Total PCBs, Adjusted 4.E-05 4.E-05
RM 7 East Dioxin/Furan
RM 7 East Total Dioxin/Furan TEQ 6.E-04 6.E-04
RM 7 East Total PCB TEQ 2.E-05 2.E-05
RM 7 East Total TEQ 6.E-04 6.E-04
RM 7 East Pesticides
RM 7 East Aldrin 4.E-07 4.E-07
RM 7 East Dieldrin 6.E-08 6.E-08
RM 7 East Total DDT 3.E-07 3.E-07
RM 7 East Conventionals
RM 7 East Perchlorate NA NA
Exposure Point Total 3.E-03 7.E-04 2.E-06 7.E-08 3.E-03 2.E-04 6.E-04
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 

Noncancer 
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 7.5 West Metals
RM 7.5 West Arsenic 2.E-04 2.E-04
RM 7.5 West Lead --
RM 7.5 West Mercury 4.E-06 4.E-06 4.E-06
RM 7.5 West Thallium 2.E-03 2.E-03 2.E-03
RM 7.5 West Butyltins
RM 7.5 West Tributyltin ion 8.E-07 8.E-07
RM 7.5 West Polynuclear Aromatic Hydrocarbons
RM 7.5 West Benzo(a)anthracene --
RM 7.5 West Benzo(a)pyrene --
RM 7.5 West Benzo(b)fluoranthene --
RM 7.5 West Benzo(k)fluoranthene --
RM 7.5 West Dibenzo(a,h)anthracene --
RM 7.5 West Indeno(1,2,3-cd)pyrene --
RM 7.5 West Naphthalene 5.E-08 5.E-08
RM 7.5 West Total Carcinogenic PAHs --
RM 7.5 West Phthalates
RM 7.5 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 7.5 West Polychlorinated Biphenyls 
RM 7.5 West Total Aroclors 4.E-04 4.E-04
RM 7.5 West Total PCB Congeners --
RM 7.5 West Total PCBs, Adjusted 5.E-05 5.E-05
RM 7.5 West Dioxin/Furan
RM 7.5 West Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 7.5 West Total PCB TEQ 3.E-05 3.E-05
RM 7.5 West Total TEQ 7.E-05 7.E-05
RM 7.5 West Pesticides
RM 7.5 West Aldrin 2.E-07 2.E-07
RM 7.5 West Dieldrin 4.E-07 4.E-07
RM 7.5 West Total DDT 2.E-06 2.E-06
RM 7.5 West Conventionals
RM 7.5 West Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-04 4.E-06 5.E-08 2.E-03 4.E-04 7.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 7.5 East Metals
RM 7.5 East Arsenic 2.E-04 2.E-04
RM 7.5 East Lead --
RM 7.5 East Mercury 3.E-06 3.E-06 3.E-06
RM 7.5 East Thallium 2.E-03 2.E-03 2.E-03
RM 7.5 East Butyltins
RM 7.5 East Tributyltin ion 2.E-05 2.E-05
RM 7.5 East Polynuclear Aromatic Hydrocarbons
RM 7.5 East Benzo(a)anthracene --
RM 7.5 East Benzo(a)pyrene --
RM 7.5 East Benzo(b)fluoranthene --
RM 7.5 East Benzo(k)fluoranthene --
RM 7.5 East Dibenzo(a,h)anthracene --
RM 7.5 East Indeno(1,2,3-cd)pyrene --
RM 7.5 East Naphthalene 2.E-08 2.E-08
RM 7.5 East Total Carcinogenic PAHs --
RM 7.5 East Phthalates
RM 7.5 East Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 7.5 East Polychlorinated Biphenyls 
RM 7.5 East Total Aroclors 7.E-05 7.E-05
RM 7.5 East Total PCB Congeners NA
RM 7.5 East Total PCBs, Adjusted NA NA
RM 7.5 East Dioxin/Furan
RM 7.5 East Total Dioxin/Furan TEQ NA NA
RM 7.5 East Total PCB TEQ NA NA
RM 7.5 East Total TEQ NA NA
RM 7.5 East Pesticides
RM 7.5 East Aldrin ND ND
RM 7.5 East Dieldrin 2.E-07 2.E-07
RM 7.5 East Total DDT 9.E-08 9.E-08
RM 7.5 East Conventionals
RM 7.5 East Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-04 3.E-06 2.E-08 2.E-03 9.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 West Metals
RM 8 West Arsenic 4.E-04 4.E-04
RM 8 West Lead --
RM 8 West Mercury 1.E-05 1.E-05 1.E-05
RM 8 West Thallium 2.E-03 2.E-03 2.E-03
RM 8 West Butyltins
RM 8 West Tributyltin ion 2.E-06 2.E-06
RM 8 West Polynuclear Aromatic Hydrocarbons
RM 8 West Benzo(a)anthracene --
RM 8 West Benzo(a)pyrene --
RM 8 West Benzo(b)fluoranthene --
RM 8 West Benzo(k)fluoranthene --
RM 8 West Dibenzo(a,h)anthracene --
RM 8 West Indeno(1,2,3-cd)pyrene --
RM 8 West Naphthalene 1.E-07 1.E-07
RM 8 West Total Carcinogenic PAHs --
RM 8 West Phthalates
RM 8 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 8 West Polychlorinated Biphenyls 
RM 8 West Total Aroclors 5.E-04 5.E-04
RM 8 West Total PCB Congeners --
RM 8 West Total PCBs, Adjusted 2.E-04 2.E-04
RM 8 West Dioxin/Furan
RM 8 West Total Dioxin/Furan TEQ 6.E-06 6.E-06
RM 8 West Total PCB TEQ 2.E-04 2.E-04
RM 8 West Total TEQ 2.E-04 2.E-04
RM 8 West Pesticides
RM 8 West Aldrin 9.E-08 9.E-08
RM 8 West Dieldrin 2.E-06 2.E-06
RM 8 West Total DDT 6.E-07 6.E-07
RM 8 West Conventionals
RM 8 West Perchlorate NA NA
Exposure Point Total 2.E-03 4.E-04 1.E-05 1.E-07 2.E-03 5.E-04 2.E-04
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 East Metals
RM 8 East Arsenic 4.E-04 4.E-04
RM 8 East Lead --
RM 8 East Mercury 7.E-06 7.E-06 7.E-06
RM 8 East Thallium 2.E-03 2.E-03 2.E-03
RM 8 East Butyltins
RM 8 East Tributyltin ion 5.E-04 5.E-04
RM 8 East Polynuclear Aromatic Hydrocarbons
RM 8 East Benzo(a)anthracene --
RM 8 East Benzo(a)pyrene --
RM 8 East Benzo(b)fluoranthene --
RM 8 East Benzo(k)fluoranthene --
RM 8 East Dibenzo(a,h)anthracene --
RM 8 East Indeno(1,2,3-cd)pyrene --
RM 8 East Naphthalene 3.E-08 3.E-08
RM 8 East Total Carcinogenic PAHs --
RM 8 East Phthalates
RM 8 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 8 East Polychlorinated Biphenyls 
RM 8 East Total Aroclors 7.E-04 7.E-04
RM 8 East Total PCB Congeners --
RM 8 East Total PCBs, Adjusted 1.E-03 1.E-03
RM 8 East Dioxin/Furan
RM 8 East Total Dioxin/Furan TEQ 3.E-05 3.E-05
RM 8 East Total PCB TEQ 5.E-04 5.E-04
RM 8 East Total TEQ 6.E-04 6.E-04
RM 8 East Pesticides
RM 8 East Aldrin 4.E-07 4.E-07
RM 8 East Dieldrin 2.E-06 2.E-06
RM 8 East Total DDT 1.E-06 1.E-06
RM 8 East Conventionals
RM 8 East Perchlorate NA NA
Exposure Point Total 2.E-03 4.E-04 7.E-06 3.E-08 2.E-03 1.E-03 6.E-04
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8 SIL Metals
RM 8 SIL Arsenic 3.E-04 3.E-04
RM 8 SIL Lead --
RM 8 SIL Mercury 5.E-06 5.E-06 5.E-06
RM 8 SIL Thallium 1.E-03 1.E-03 1.E-03
RM 8 SIL Butyltins
RM 8 SIL Tributyltin ion 9.E-04 9.E-04
RM 8 SIL Polynuclear Aromatic Hydrocarbons
RM 8 SIL Benzo(a)anthracene --
RM 8 SIL Benzo(a)pyrene --
RM 8 SIL Benzo(b)fluoranthene --
RM 8 SIL Benzo(k)fluoranthene --
RM 8 SIL Dibenzo(a,h)anthracene --
RM 8 SIL Indeno(1,2,3-cd)pyrene --
RM 8 SIL Naphthalene 4.E-08 4.E-08
RM 8 SIL Total Carcinogenic PAHs --
RM 8 SIL Phthalates
RM 8 SIL Bis(2-ethylhexyl) phthalate 4.E-05 4.E-05
RM 8 SIL Polychlorinated Biphenyls 
RM 8 SIL Total Aroclors 8.E-04 8.E-04
RM 8 SIL Total PCB Congeners --
RM 8 SIL Total PCBs, Adjusted 7.E-03 7.E-03
RM 8 SIL Dioxin/Furan
RM 8 SIL Total Dioxin/Furan TEQ 4.E-04 4.E-04
RM 8 SIL Total PCB TEQ 1.E-03 1.E-03
RM 8 SIL Total TEQ 2.E-03 2.E-03
RM 8 SIL Pesticides
RM 8 SIL Aldrin 3.E-07 3.E-07
RM 8 SIL Dieldrin 7.E-07 7.E-07
RM 8 SIL Total DDT 3.E-07 3.E-07
RM 8 SIL Conventionals
RM 8 SIL Perchlorate NA NA
Exposure Point Total 1.E-03 3.E-04 5.E-06 4.E-08 1.E-03 2.E-03 2.E-03
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 West Metals
RM 8.5 West Arsenic 5.E-04 5.E-04
RM 8.5 West Lead --
RM 8.5 West Mercury 2.E-05 2.E-05 2.E-05
RM 8.5 West Thallium 2.E-03 2.E-03 2.E-03
RM 8.5 West Butyltins
RM 8.5 West Tributyltin ion 1.E-06 1.E-06
RM 8.5 West Polynuclear Aromatic Hydrocarbons
RM 8.5 West Benzo(a)anthracene --
RM 8.5 West Benzo(a)pyrene --
RM 8.5 West Benzo(b)fluoranthene --
RM 8.5 West Benzo(k)fluoranthene --
RM 8.5 West Dibenzo(a,h)anthracene --
RM 8.5 West Indeno(1,2,3-cd)pyrene --
RM 8.5 West Naphthalene 5.E-08 5.E-08
RM 8.5 West Total Carcinogenic PAHs --
RM 8.5 West Phthalates
RM 8.5 West Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 8.5 West Polychlorinated Biphenyls 
RM 8.5 West Total Aroclors 1.E-02 1.E-02
RM 8.5 West Total PCB Congeners --
RM 8.5 West Total PCBs, Adjusted 4.E-02 4.E-02
RM 8.5 West Dioxin/Furan
RM 8.5 West Total Dioxin/Furan TEQ 3.E-04 3.E-04
RM 8.5 West Total PCB TEQ 5.E-03 5.E-03
RM 8.5 West Total TEQ 5.E-03 5.E-03
RM 8.5 West Pesticides
RM 8.5 West Aldrin 3.E-05 3.E-05
RM 8.5 West Dieldrin 2.E-05 2.E-05
RM 8.5 West Total DDT 5.E-07 5.E-07
RM 8.5 West Conventionals
RM 8.5 West Perchlorate NA NA
Exposure Point Total 2.E-03 5.E-04 2.E-05 5.E-08 2.E-03 1.E-02 5.E-03
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 8.5 East Metals
RM 8.5 East Arsenic 4.E-04 4.E-04
RM 8.5 East Lead --
RM 8.5 East Mercury 6.E-06 6.E-06 6.E-06
RM 8.5 East Thallium 1.E-03 1.E-03 1.E-03
RM 8.5 East Butyltins
RM 8.5 East Tributyltin ion 2.E-06 2.E-06
RM 8.5 East Polynuclear Aromatic Hydrocarbons
RM 8.5 East Benzo(a)anthracene --
RM 8.5 East Benzo(a)pyrene --
RM 8.5 East Benzo(b)fluoranthene --
RM 8.5 East Benzo(k)fluoranthene --
RM 8.5 East Dibenzo(a,h)anthracene --
RM 8.5 East Indeno(1,2,3-cd)pyrene --
RM 8.5 East Naphthalene 2.E-07 2.E-07
RM 8.5 East Total Carcinogenic PAHs --
RM 8.5 East Phthalates
RM 8.5 East Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 8.5 East Polychlorinated Biphenyls 
RM 8.5 East Total Aroclors 1.E-04 1.E-04
RM 8.5 East Total PCB Congeners --
RM 8.5 East Total PCBs, Adjusted 7.E-05 7.E-05
RM 8.5 East Dioxin/Furan
RM 8.5 East Total Dioxin/Furan TEQ 1.E-05 1.E-05
RM 8.5 East Total PCB TEQ 2.E-05 2.E-05
RM 8.5 East Total TEQ 3.E-05 3.E-05
RM 8.5 East Pesticides
RM 8.5 East Aldrin 3.E-08 3.E-08
RM 8.5 East Dieldrin 2.E-07 2.E-07
RM 8.5 East Total DDT 7.E-08 7.E-08
RM 8.5 East Conventionals
RM 8.5 East Perchlorate NA NA
Exposure Point Total 1.E-03 4.E-04 6.E-06 2.E-07 1.E-03 1.E-04 3.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 West Metals
RM 9 West Arsenic 2.E-04 2.E-04
RM 9 West Lead --
RM 9 West Mercury 8.E-06 8.E-06 8.E-06
RM 9 West Thallium 2.E-03 2.E-03 2.E-03
RM 9 West Butyltins
RM 9 West Tributyltin ion 1.E-06 1.E-06
RM 9 West Polynuclear Aromatic Hydrocarbons
RM 9 West Benzo(a)anthracene --
RM 9 West Benzo(a)pyrene --
RM 9 West Benzo(b)fluoranthene --
RM 9 West Benzo(k)fluoranthene --
RM 9 West Dibenzo(a,h)anthracene --
RM 9 West Indeno(1,2,3-cd)pyrene --
RM 9 West Naphthalene 4.E-08 4.E-08
RM 9 West Total Carcinogenic PAHs --
RM 9 West Phthalates
RM 9 West Bis(2-ethylhexyl) phthalate 5.E-07 5.E-07
RM 9 West Polychlorinated Biphenyls 
RM 9 West Total Aroclors 2.E-03 2.E-03
RM 9 West Total PCB Congeners --
RM 9 West Total PCBs, Adjusted 3.E-03 3.E-03
RM 9 West Dioxin/Furan
RM 9 West Total Dioxin/Furan TEQ 8.E-05 8.E-05
RM 9 West Total PCB TEQ 1.E-03 1.E-03
RM 9 West Total TEQ 1.E-03 1.E-03
RM 9 West Pesticides
RM 9 West Aldrin 1.E-06 1.E-06
RM 9 West Dieldrin 3.E-07 3.E-07
RM 9 West Total DDT 3.E-07 3.E-07
RM 9 West Conventionals
RM 9 West Perchlorate NA NA
Exposure Point Total 2.E-03 2.E-04 8.E-06 4.E-08 2.E-03 2.E-03 1.E-03
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9 East Metals
RM 9 East Arsenic 2.E-04 2.E-04
RM 9 East Lead --
RM 9 East Mercury 2.E-06 2.E-06 2.E-06
RM 9 East Thallium NA NA NA
RM 9 East Butyltins
RM 9 East Tributyltin ion NA NA
RM 9 East Polynuclear Aromatic Hydrocarbons
RM 9 East Benzo(a)anthracene --
RM 9 East Benzo(a)pyrene --
RM 9 East Benzo(b)fluoranthene --
RM 9 East Benzo(k)fluoranthene --
RM 9 East Dibenzo(a,h)anthracene --
RM 9 East Indeno(1,2,3-cd)pyrene --
RM 9 East Naphthalene 1.E-08 1.E-08
RM 9 East Total Carcinogenic PAHs --
RM 9 East Phthalates
RM 9 East Bis(2-ethylhexyl) phthalate 2.E-06 2.E-06
RM 9 East Polychlorinated Biphenyls 
RM 9 East Total Aroclors 2.E-04 2.E-04
RM 9 East Total PCB Congeners --
RM 9 East Total PCBs, Adjusted 2.E-04 2.E-04
RM 9 East Dioxin/Furan
RM 9 East Total Dioxin/Furan TEQ 3.E-06 3.E-06
RM 9 East Total PCB TEQ 2.E-05 2.E-05
RM 9 East Total TEQ 2.E-05 2.E-05
RM 9 East Pesticides
RM 9 East Aldrin ND ND
RM 9 East Dieldrin 1.E-07 1.E-07
RM 9 East Total DDT 6.E-08 6.E-08
RM 9 East Conventionals
RM 9 East Perchlorate NA NA
Exposure Point Total 2.E-04 2.E-06 1.E-08 2.E-06 2.E-04 2.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 West Metals
RM 9.5 West Arsenic 2.E-04 2.E-04
RM 9.5 West Lead --
RM 9.5 West Mercury 2.E-06 2.E-06 2.E-06
RM 9.5 West Thallium 1.E-05 1.E-05 1.E-05
RM 9.5 West Butyltins
RM 9.5 West Tributyltin ion 8.E-07 8.E-07
RM 9.5 West Polynuclear Aromatic Hydrocarbons
RM 9.5 West Benzo(a)anthracene --
RM 9.5 West Benzo(a)pyrene --
RM 9.5 West Benzo(b)fluoranthene --
RM 9.5 West Benzo(k)fluoranthene --
RM 9.5 West Dibenzo(a,h)anthracene --
RM 9.5 West Indeno(1,2,3-cd)pyrene --
RM 9.5 West Naphthalene 2.E-07 2.E-07
RM 9.5 West Total Carcinogenic PAHs --
RM 9.5 West Phthalates
RM 9.5 West Bis(2-ethylhexyl) phthalate 3.E-06 3.E-06
RM 9.5 West Polychlorinated Biphenyls 
RM 9.5 West Total Aroclors 5.E-04 5.E-04
RM 9.5 West Total PCB Congeners --
RM 9.5 West Total PCBs, Adjusted 7.E-04 7.E-04
RM 9.5 West Dioxin/Furan
RM 9.5 West Total Dioxin/Furan TEQ 2.E-04 2.E-04
RM 9.5 West Total PCB TEQ 1.E-04 1.E-04
RM 9.5 West Total TEQ 4.E-04 4.E-04
RM 9.5 West Pesticides
RM 9.5 West Aldrin 2.E-06 2.E-06
RM 9.5 West Dieldrin 2.E-06 2.E-06
RM 9.5 West Total DDT 1.E-07 1.E-07
RM 9.5 West Conventionals
RM 9.5 West Perchlorate NA NA
Exposure Point Total 1.E-05 2.E-04 2.E-06 2.E-07 2.E-05 5.E-04 4.E-04
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 9.5 East Metals
RM 9.5 East Arsenic 2.E-04 2.E-04
RM 9.5 East Lead --
RM 9.5 East Mercury 4.E-06 4.E-06 4.E-06
RM 9.5 East Thallium 1.E-05 1.E-05 1.E-05
RM 9.5 East Butyltins
RM 9.5 East Tributyltin ion 3.E-07 3.E-07
RM 9.5 East Polynuclear Aromatic Hydrocarbons
RM 9.5 East Benzo(a)anthracene --
RM 9.5 East Benzo(a)pyrene --
RM 9.5 East Benzo(b)fluoranthene --
RM 9.5 East Benzo(k)fluoranthene --
RM 9.5 East Dibenzo(a,h)anthracene --
RM 9.5 East Indeno(1,2,3-cd)pyrene --
RM 9.5 East Naphthalene 7.E-09 7.E-09
RM 9.5 East Total Carcinogenic PAHs --
RM 9.5 East Phthalates
RM 9.5 East Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 9.5 East Polychlorinated Biphenyls 
RM 9.5 East Total Aroclors 9.E-05 9.E-05
RM 9.5 East Total PCB Congeners --
RM 9.5 East Total PCBs, Adjusted 2.E-05 2.E-05
RM 9.5 East Dioxin/Furan
RM 9.5 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 9.5 East Total PCB TEQ 1.E-05 1.E-05
RM 9.5 East Total TEQ 3.E-05 3.E-05
RM 9.5 East Pesticides
RM 9.5 East Aldrin 4.E-07 4.E-07
RM 9.5 East Dieldrin 2.E-08 2.E-08
RM 9.5 East Total DDT 4.E-08 4.E-08
RM 9.5 East Conventionals
RM 9.5 East Perchlorate NA NA
Exposure Point Total 1.E-05 2.E-04 4.E-06 7.E-09 2.E-05 9.E-05 3.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 West Metals
RM 10 West Arsenic 1.E-03 1.E-03
RM 10 West Lead --
RM 10 West Mercury 4.E-06 4.E-06 4.E-06
RM 10 West Thallium 2.E-05 2.E-05 2.E-05
RM 10 West Butyltins
RM 10 West Tributyltin ion 3.E-07 3.E-07
RM 10 West Polynuclear Aromatic Hydrocarbons
RM 10 West Benzo(a)anthracene --
RM 10 West Benzo(a)pyrene --
RM 10 West Benzo(b)fluoranthene --
RM 10 West Benzo(k)fluoranthene --
RM 10 West Dibenzo(a,h)anthracene --
RM 10 West Indeno(1,2,3-cd)pyrene --
RM 10 West Naphthalene 8.E-08 8.E-08
RM 10 West Total Carcinogenic PAHs --
RM 10 West Phthalates
RM 10 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 10 West Polychlorinated Biphenyls 
RM 10 West Total Aroclors 7.E-04 7.E-04
RM 10 West Total PCB Congeners --
RM 10 West Total PCBs, Adjusted 5.E-04 5.E-04
RM 10 West Dioxin/Furan
RM 10 West Total Dioxin/Furan TEQ 1.E-04 1.E-04
RM 10 West Total PCB TEQ 9.E-05 9.E-05
RM 10 West Total TEQ 2.E-04 2.E-04
RM 10 West Pesticides
RM 10 West Aldrin 4.E-07 4.E-07
RM 10 West Dieldrin ND ND
RM 10 West Total DDT 2.E-07 2.E-07
RM 10 West Conventionals
RM 10 West Perchlorate NA NA
Exposure Point Total 2.E-05 1.E-03 4.E-06 8.E-08 2.E-05 7.E-04 2.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 39 of 49



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10 East Metals
RM 10 East Arsenic 2.E-04 2.E-04
RM 10 East Lead --
RM 10 East Mercury 3.E-06 3.E-06 3.E-06
RM 10 East Thallium NA NA NA
RM 10 East Butyltins
RM 10 East Tributyltin ion ND ND
RM 10 East Polynuclear Aromatic Hydrocarbons
RM 10 East Benzo(a)anthracene --
RM 10 East Benzo(a)pyrene --
RM 10 East Benzo(b)fluoranthene --
RM 10 East Benzo(k)fluoranthene --
RM 10 East Dibenzo(a,h)anthracene --
RM 10 East Indeno(1,2,3-cd)pyrene --
RM 10 East Naphthalene 3.E-08 3.E-08
RM 10 East Total Carcinogenic PAHs --
RM 10 East Phthalates
RM 10 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 10 East Polychlorinated Biphenyls 
RM 10 East Total Aroclors 7.E-05 7.E-05
RM 10 East Total PCB Congeners --
RM 10 East Total PCBs, Adjusted 6.E-05 6.E-05
RM 10 East Dioxin/Furan
RM 10 East Total Dioxin/Furan TEQ 8.E-06 8.E-06
RM 10 East Total PCB TEQ 2.E-05 2.E-05
RM 10 East Total TEQ 3.E-05 3.E-05
RM 10 East Pesticides
RM 10 East Aldrin 7.E-08 7.E-08
RM 10 East Dieldrin 5.E-08 5.E-08
RM 10 East Total DDT 2.E-08 2.E-08
RM 10 East Conventionals
RM 10 East Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-06 3.E-08 4.E-07 8.E-05 3.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 West Metals
RM 10.5 West Arsenic 2.E-04 2.E-04
RM 10.5 West Lead --
RM 10.5 West Mercury 3.E-06 3.E-06 3.E-06
RM 10.5 West Thallium NA NA NA
RM 10.5 West Butyltins
RM 10.5 West Tributyltin ion NA NA
RM 10.5 West Polynuclear Aromatic Hydrocarbons
RM 10.5 West Benzo(a)anthracene --
RM 10.5 West Benzo(a)pyrene --
RM 10.5 West Benzo(b)fluoranthene --
RM 10.5 West Benzo(k)fluoranthene --
RM 10.5 West Dibenzo(a,h)anthracene --
RM 10.5 West Indeno(1,2,3-cd)pyrene --
RM 10.5 West Naphthalene 4.E-07 4.E-07
RM 10.5 West Total Carcinogenic PAHs --
RM 10.5 West Phthalates
RM 10.5 West Bis(2-ethylhexyl) phthalate 3.E-07 3.E-07
RM 10.5 West Polychlorinated Biphenyls 
RM 10.5 West Total Aroclors 6.E-05 6.E-05
RM 10.5 West Total PCB Congeners --
RM 10.5 West Total PCBs, Adjusted 4.E-05 4.E-05
RM 10.5 West Dioxin/Furan
RM 10.5 West Total Dioxin/Furan TEQ NA NA
RM 10.5 West Total PCB TEQ 2.E-05 2.E-05
RM 10.5 West Total TEQ 2.E-05 2.E-05
RM 10.5 West Pesticides
RM 10.5 West Aldrin 8.E-07 8.E-07
RM 10.5 West Dieldrin ND ND
RM 10.5 West Total DDT 8.E-08 8.E-08
RM 10.5 West Conventionals
RM 10.5 West Perchlorate NA NA
Exposure Point Total 2.E-04 3.E-06 4.E-07 1.E-06 6.E-05 2.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 10.5 East Metals
RM 10.5 East Arsenic 2.E-04 2.E-04
RM 10.5 East Lead --
RM 10.5 East Mercury 2.E-06 2.E-06 2.E-06
RM 10.5 East Thallium NA NA NA
RM 10.5 East Butyltins
RM 10.5 East Tributyltin ion NA NA
RM 10.5 East Polynuclear Aromatic Hydrocarbons
RM 10.5 East Benzo(a)anthracene --
RM 10.5 East Benzo(a)pyrene --
RM 10.5 East Benzo(b)fluoranthene --
RM 10.5 East Benzo(k)fluoranthene --
RM 10.5 East Dibenzo(a,h)anthracene --
RM 10.5 East Indeno(1,2,3-cd)pyrene --
RM 10.5 East Naphthalene 8.E-09 8.E-09
RM 10.5 East Total Carcinogenic PAHs --
RM 10.5 East Phthalates
RM 10.5 East Bis(2-ethylhexyl) phthalate 1.E-07 1.E-07
RM 10.5 East Polychlorinated Biphenyls 
RM 10.5 East Total Aroclors 2.E-04 2.E-04
RM 10.5 East Total PCB Congeners --
RM 10.5 East Total PCBs, Adjusted 6.E-05 6.E-05
RM 10.5 East Dioxin/Furan
RM 10.5 East Total Dioxin/Furan TEQ NA NA
RM 10.5 East Total PCB TEQ 1.E-05 1.E-05
RM 10.5 East Total TEQ 1.E-05 1.E-05
RM 10.5 East Pesticides
RM 10.5 East Aldrin ND ND
RM 10.5 East Dieldrin ND ND
RM 10.5 East Total DDT 3.E-07 3.E-07
RM 10.5 East Conventionals
RM 10.5 East Perchlorate NA NA
Exposure Point Total 2.E-04 2.E-06 8.E-09 5.E-07 2.E-04 1.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 West Metals
RM 11 West Arsenic 2.E-04 2.E-04
RM 11 West Lead --
RM 11 West Mercury 2.E-06 2.E-06 2.E-06
RM 11 West Thallium NA NA NA
RM 11 West Butyltins
RM 11 West Tributyltin ion NA NA
RM 11 West Polynuclear Aromatic Hydrocarbons
RM 11 West Benzo(a)anthracene --
RM 11 West Benzo(a)pyrene --
RM 11 West Benzo(b)fluoranthene --
RM 11 West Benzo(k)fluoranthene --
RM 11 West Dibenzo(a,h)anthracene --
RM 11 West Indeno(1,2,3-cd)pyrene --
RM 11 West Naphthalene 5.E-07 5.E-07
RM 11 West Total Carcinogenic PAHs --
RM 11 West Phthalates
RM 11 West Bis(2-ethylhexyl) phthalate 1.E-06 1.E-06
RM 11 West Polychlorinated Biphenyls 
RM 11 West Total Aroclors 5.E-05 5.E-05
RM 11 West Total PCB Congeners NA
RM 11 West Total PCBs, Adjusted NA NA
RM 11 West Dioxin/Furan
RM 11 West Total Dioxin/Furan TEQ NA NA
RM 11 West Total PCB TEQ NA NA
RM 11 West Total TEQ NA NA
RM 11 West Pesticides
RM 11 West Aldrin ND ND
RM 11 West Dieldrin 1.E-06 1.E-06
RM 11 West Total DDT 6.E-08 6.E-08
RM 11 West Conventionals
RM 11 West Perchlorate NA NA
Exposure Point Total 2.E-04 2.E-06 5.E-07 3.E-06 5.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11 East Metals
RM 11 East Arsenic 2.E-04 2.E-04
RM 11 East Lead --
RM 11 East Mercury 4.E-06 4.E-06 4.E-06
RM 11 East Thallium 1.E-05 1.E-05 1.E-05
RM 11 East Butyltins
RM 11 East Tributyltin ion 5.E-07 5.E-07
RM 11 East Polynuclear Aromatic Hydrocarbons
RM 11 East Benzo(a)anthracene --
RM 11 East Benzo(a)pyrene --
RM 11 East Benzo(b)fluoranthene --
RM 11 East Benzo(k)fluoranthene --
RM 11 East Dibenzo(a,h)anthracene --
RM 11 East Indeno(1,2,3-cd)pyrene --
RM 11 East Naphthalene 4.E-08 4.E-08
RM 11 East Total Carcinogenic PAHs --
RM 11 East Phthalates
RM 11 East Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 11 East Polychlorinated Biphenyls 
RM 11 East Total Aroclors 6.E-03 6.E-03
RM 11 East Total PCB Congeners --
RM 11 East Total PCBs, Adjusted 1.E-02 1.E-02
RM 11 East Dioxin/Furan
RM 11 East Total Dioxin/Furan TEQ 4.E-05 4.E-05
RM 11 East Total PCB TEQ 9.E-04 9.E-04
RM 11 East Total TEQ 1.E-03 1.E-03
RM 11 East Pesticides
RM 11 East Aldrin ND ND
RM 11 East Dieldrin ND ND
RM 11 East Total DDT 1.E-05 1.E-05
RM 11 East Conventionals
RM 11 East Perchlorate NA NA
Exposure Point Total 1.E-05 2.E-04 4.E-06 4.E-08 2.E-05 6.E-03 1.E-03
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 11.5 West Metals
RM 11.5 West Arsenic 2.E-04 2.E-04
RM 11.5 West Lead --
RM 11.5 West Mercury 1.E-06 1.E-06 1.E-06
RM 11.5 West Thallium 9.E-06 9.E-06 9.E-06
RM 11.5 West Butyltins
RM 11.5 West Tributyltin ion ND ND
RM 11.5 West Polynuclear Aromatic Hydrocarbons
RM 11.5 West Benzo(a)anthracene --
RM 11.5 West Benzo(a)pyrene --
RM 11.5 West Benzo(b)fluoranthene --
RM 11.5 West Benzo(k)fluoranthene --
RM 11.5 West Dibenzo(a,h)anthracene --
RM 11.5 West Indeno(1,2,3-cd)pyrene --
RM 11.5 West Naphthalene 9.E-09 9.E-09
RM 11.5 West Total Carcinogenic PAHs --
RM 11.5 West Phthalates
RM 11.5 West Bis(2-ethylhexyl) phthalate 6.E-07 6.E-07
RM 11.5 West Polychlorinated Biphenyls 
RM 11.5 West Total Aroclors 4.E-05 4.E-05
RM 11.5 West Total PCB Congeners --
RM 11.5 West Total PCBs, Adjusted 9.E-05 9.E-05
RM 11.5 West Dioxin/Furan
RM 11.5 West Total Dioxin/Furan TEQ 3.E-06 3.E-06
RM 11.5 West Total PCB TEQ 9.E-06 9.E-06
RM 11.5 West Total TEQ 1.E-05 1.E-05
RM 11.5 West Pesticides
RM 11.5 West Aldrin ND ND
RM 11.5 West Dieldrin 4.E-08 4.E-08
RM 11.5 West Total DDT 5.E-08 5.E-08
RM 11.5 West Conventionals
RM 11.5 West Perchlorate NA NA
Exposure Point Total 9.E-06 2.E-04 1.E-06 9.E-09 1.E-05 4.E-05 1.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 West Metals
RM 12 West Arsenic 2.E-04 2.E-04
RM 12 West Lead --
RM 12 West Mercury 2.E-05 2.E-05 2.E-05
RM 12 West Thallium 1.E-05 1.E-05 1.E-05
RM 12 West Butyltins
RM 12 West Tributyltin ion ND ND
RM 12 West Polynuclear Aromatic Hydrocarbons
RM 12 West Benzo(a)anthracene --
RM 12 West Benzo(a)pyrene --
RM 12 West Benzo(b)fluoranthene --
RM 12 West Benzo(k)fluoranthene --
RM 12 West Dibenzo(a,h)anthracene --
RM 12 West Indeno(1,2,3-cd)pyrene --
RM 12 West Naphthalene 2.E-07 2.E-07
RM 12 West Total Carcinogenic PAHs --
RM 12 West Phthalates
RM 12 West Bis(2-ethylhexyl) phthalate 2.E-07 2.E-07
RM 12 West Polychlorinated Biphenyls 
RM 12 West Total Aroclors 2.E-04 2.E-04
RM 12 West Total PCB Congeners --
RM 12 West Total PCBs, Adjusted 1.E-05 1.E-05
RM 12 West Dioxin/Furan
RM 12 West Total Dioxin/Furan TEQ 2.E-06 2.E-06
RM 12 West Total PCB TEQ 1.E-05 1.E-05
RM 12 West Total TEQ 2.E-05 2.E-05
RM 12 West Pesticides
RM 12 West Aldrin 6.E-07 6.E-07
RM 12 West Dieldrin ND ND
RM 12 West Total DDT 3.E-07 3.E-07
RM 12 West Conventionals
RM 12 West Perchlorate NA NA
Exposure Point Total 1.E-05 2.E-04 2.E-05 2.E-07 1.E-05 2.E-04 2.E-05
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

RM 12 East Metals
RM 12 East Arsenic 1.E-04 1.E-04
RM 12 East Lead --
RM 12 East Mercury 2.E-06 2.E-06 2.E-06
RM 12 East Thallium 1.E-05 1.E-05 1.E-05
RM 12 East Butyltins
RM 12 East Tributyltin ion 4.E-07 4.E-07
RM 12 East Polynuclear Aromatic Hydrocarbons
RM 12 East Benzo(a)anthracene --
RM 12 East Benzo(a)pyrene --
RM 12 East Benzo(b)fluoranthene --
RM 12 East Benzo(k)fluoranthene --
RM 12 East Dibenzo(a,h)anthracene --
RM 12 East Indeno(1,2,3-cd)pyrene --
RM 12 East Naphthalene 6.E-08 6.E-08
RM 12 East Total Carcinogenic PAHs --
RM 12 East Phthalates
RM 12 East Bis(2-ethylhexyl) phthalate 2.E-05 2.E-05
RM 12 East Polychlorinated Biphenyls 
RM 12 East Total Aroclors 3.E-04 3.E-04
RM 12 East Total PCB Congeners --
RM 12 East Total PCBs, Adjusted 1.E-03 1.E-03
RM 12 East Dioxin/Furan
RM 12 East Total Dioxin/Furan TEQ 2.E-05 2.E-05
RM 12 East Total PCB TEQ 1.E-04 1.E-04
RM 12 East Total TEQ 2.E-04 2.E-04
RM 12 East Pesticides
RM 12 East Aldrin ND ND
RM 12 East Dieldrin ND ND
RM 12 East Total DDT 3.E-07 3.E-07
RM 12 East Conventionals
RM 12 East Perchlorate NA NA
Exposure Point Total 1.E-05 1.E-04 2.E-06 6.E-08 3.E-05 3.E-04 2.E-04
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Widec Metals
Study Area Wided Arsenic 2.E-04 2.E-04
Study Area Wided Lead --
Study Area Wided Mercury 1.E-05 1.E-05 1.E-05
Study Area Wided Thallium 1.E-03 1.E-03 1.E-03
Study Area Wided Butyltins
Study Area Wided Tributyltin ion 2.E-04 2.E-04
Study Area Wided Polynuclear Aromatic Hydrocarbons
Study Area Wided Benzo(a)anthracene --
Study Area Wided Benzo(a)pyrene --
Study Area Wided Benzo(b)fluoranthene --
Study Area Wided Benzo(k)fluoranthene --
Study Area Wided Dibenzo(a,h)anthracene --
Study Area Wided Indeno(1,2,3-cd)pyrene --
Study Area Wided Naphthalene 2.E-06 2.E-06
Study Area Wided Total Carcinogenic PAHs --
Study Area Wided Phthalates
Study Area Wided Bis(2-ethylhexyl) phthalate 4.E-06 4.E-06
Study Area Wided Polychlorinated Biphenyls 
Study Area Wided Total Aroclors 5.E-04 5.E-04
Study Area Wided Total PCB Congeners --
Study Area Wided Total PCBs, Adjusted 2.E-03 2.E-03
Study Area Wided Dioxin/Furan
Study Area Wided Total Dioxin/Furan TEQ 7.E-03 7.E-03
Study Area Wided Total PCB TEQ 4.E-04 4.E-04
Study Area Wided Total TEQ 7.E-03 7.E-03
Study Area Wided Pesticides
Study Area Wided Aldrin 5.E-06 5.E-06
Study Area Wided Dieldrin 1.E-06 1.E-06
Study Area Wided Total DDT 9.E-06 9.E-06
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TABLE 5-51.
Calculation of Endpoint-Specific Hazard Indices - Commercial Diver in Dry Suit, In-water Sediment Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Sediment
Receptor Population: Diver in Dry Suit Exposure Medium: In-water Sediment
Population Age: Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total 
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Endpoint-specific Hazard Indices

Study Area Wided Conventionals
Study Area Wided Perchlorate 4.E-03 4.E-03
Exposure Point Total 1.E-03 2.E-04 1.E-05 2.E-06 1.E-03 7.E-04 7.E-03 4.E-03

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB Aroclor data.
c Study Area wide dataset includes human health in-water sediment samples from RM 1.9 - 11.8 outside of the navigation channel and excluding Multnomah Channel.

Abbreviations:
-- = Not Applicable.
HI = Hazard Index.
HQ = Hazard Quotient.
MC = Multnomah Channel.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAH = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
SIL = Swan Island Lagoon
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TABLE 5-52
Calculation of Cancer Risks and Noncancer Hazards - Transient, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Transient Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

EPC

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Willamette Cove Metals
W014 Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 2.7E-10 4.2E-07 4.1E-10 6.4E-07 6.E-07 3.0E-04 3.0E-04 9.5E-09 1.5E-05 3.2E-05 5.0E-02 5.E-02

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 2.4E-10 3.8E-07 3.6E-10 5.6E-07 6.E-07 3.0E-04 3.0E-04 8.4E-09 1.3E-05 2.8E-05 4.4E-02 4.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Totalb 6.E-07
Transect, RM 3.9 Metals
W005 Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 2.7E-10 4.2E-07 4.1E-10 6.3E-07 6.E-07 3.0E-04 3.0E-04 9.5E-09 1.5E-05 3.2E-05 4.9E-02 5.E-02

Arsenic, dissolved 3.9E-01 ug/l 1.5E+00 1.5E+00 2.0E-10 3.2E-07 3.1E-10 4.8E-07 5.E-07 3.0E-04 3.0E-04 7.1E-09 1.1E-05 2.4E-05 3.7E-02 4.E-02
Herbicides
MCPP 9.1E+00 ug/l -- -- 3.9E-07 7.4E-06 -- -- -- 1.0E-03 1.0E-03 1.4E-05 2.6E-04 1.4E-02 2.6E-01 3.E-01

Exposure Point Total 6.E-07
Transect, RM 6.3 Metals
W011 Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 2.4E-10 3.8E-07 3.7E-10 5.7E-07 6.E-07 3.0E-04 3.0E-04 8.5E-09 1.3E-05 2.8E-05 4.4E-02 4.E-02

Arsenic, dissolved 4.5E-01 ug/l 1.5E+00 1.5E+00 2.4E-10 3.7E-07 3.5E-10 5.5E-07 6.E-07 3.0E-04 3.0E-04 8.2E-09 1.3E-05 2.7E-05 4.3E-02 4.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 6.E-07
Transect, RM 11 Metals
W023 Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 2.4E-10 3.8E-07 3.7E-10 5.7E-07 6.E-07 3.0E-04 3.0E-04 8.5E-09 1.3E-05 2.8E-05 4.4E-02 4.E-02

Arsenic, dissolved 4.3E-01 ug/l 1.5E+00 1.5E+00 2.3E-10 3.5E-07 3.4E-10 5.3E-07 5.E-07 3.0E-04 3.0E-04 7.9E-09 1.2E-05 2.6E-05 4.1E-02 4.E-02
Herbicides
MCPP 8.0E+00 ug/l -- -- 3.5E-07 6.5E-06 -- -- -- 1.0E-03 1.0E-03 1.2E-05 2.3E-04 1.2E-02 2.3E-01 2.E-01

Exposure Point Total 6.E-07
Transect, RM 2 Metals
W025 Arsenic, total 6.0E-01 ug/l 1.5E+00 1.5E+00 3.2E-10 4.9E-07 4.7E-10 7.4E-07 7.E-07 3.0E-04 3.0E-04 1.1E-08 1.7E-05 3.7E-05 5.7E-02 6.E-02

Arsenic, dissolved 5.7E-01 ug/l 1.5E+00 1.5E+00 3.0E-10 4.6E-07 4.4E-10 6.9E-07 7.E-07 3.0E-04 3.0E-04 1.0E-08 1.6E-05 3.5E-05 5.4E-02 5.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 7.E-07
Transect, MC Metals
W027 Arsenic, total 5.0E-01 ug/l 1.5E+00 1.5E+00 2.6E-10 4.0E-07 3.9E-10 6.1E-07 6.E-07 3.0E-04 3.0E-04 9.1E-09 1.4E-05 3.0E-05 4.7E-02 5.E-02

Arsenic, dissolved 4.8E-01 ug/l 1.5E+00 1.5E+00 2.5E-10 3.9E-07 3.7E-10 5.8E-07 6.E-07 3.0E-04 3.0E-04 8.7E-09 1.4E-05 2.9E-05 4.5E-02 5.E-02
Herbicides
MCPP 1.3E+01 ug/l -- -- 5.4E-07 1.0E-05 -- -- -- 1.0E-03 1.0E-03 1.9E-05 3.6E-04 1.9E-02 3.6E-01 4.E-01

Exposure Point Total 6.E-07

Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-52
Calculation of Cancer Risks and Noncancer Hazards - Transient, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Transient Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

EPC

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Cancer Risk Calculationsa Noncancer Risk Calculationsa

Study Area Wide Metals
Transects Arsenic, total 4.5E-01 ug/l 1.5E+00 1.5E+00 2.4E-10 3.7E-07 3.5E-10 5.5E-07 6.E-07 3.0E-04 3.0E-04 8.2E-09 1.3E-05 2.7E-05 4.3E-02 4.E-02

Arsenic, dissolved 4.0E-01 ug/l 1.5E+00 1.5E+00 2.1E-10 3.3E-07 3.1E-10 4.9E-07 5.E-07 3.0E-04 3.0E-04 7.3E-09 1.1E-05 2.4E-05 3.8E-02 4.E-02
Herbicides
MCPP 9.1E+00 ug/l -- -- 3.9E-07 7.4E-06 -- -- -- 1.0E-03 1.0E-03 1.4E-05 2.6E-04 1.4E-02 2.6E-01 3.E-01

Exposure Point Total 6.E-07

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative cancer risks include total metals only.

Abbreviations:
-- = Not applicable.
CDI = Chronic Daily Intake.
EPC = Exposure Point Concentration.
HQ = Hazard Quotient.
kg = kilogram.
l = liter.
LADI = Lifetime Average Daily Intake.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
mg = milligram.
ND = Not detected in given exposure area.
RfD = Reference dose.
ug = microgram.
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TABLE 5-53
Calculation of Cancer Risks and Noncancer Hazards - Transient, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Transient Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

EPC

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Willamette Cove Metals
W014 Arsenic, total 4.4E-01 ug/l 1.5E+00 1.5E+00 3.7E-11 6.3E-08 5.5E-11 9.5E-08 9.E-08 3.0E-04 3.0E-04 2.6E-09 4.4E-06 8.6E-06 1.5E-02 1.E-02

Arsenic, dissolved 3.9E-01 ug/l 1.5E+00 1.5E+00 3.2E-11 5.5E-08 4.9E-11 8.3E-08 8.E-08 3.0E-04 3.0E-04 2.3E-09 3.9E-06 7.6E-06 1.3E-02 1.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Totalb 9.E-08
Transect, RM 3.9 Metals
W005 Arsenic, total 4.6E-01 ug/l 1.5E+00 1.5E+00 3.8E-11 6.5E-08 5.7E-11 9.8E-08 1.E-07 3.0E-04 3.0E-04 2.7E-09 4.6E-06 8.9E-06 1.5E-02 2.E-02

Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 2.5E-11 4.2E-08 3.7E-11 6.4E-08 6.E-08 3.0E-04 3.0E-04 1.7E-09 3.0E-06 5.8E-06 9.9E-03 1.E-02
Herbicides
MCPP 4.7E+00 ug/l -- -- 4.0E-08 6.7E-07 -- -- -- 1.0E-03 1.0E-03 2.8E-06 4.7E-05 2.8E-03 4.7E-02 5.E-02

Exposure Point Total 1.E-07
Transect, RM 6.3 Metals
W011 Arsenic, total 3.9E-01 ug/l 1.5E+00 1.5E+00 3.2E-11 5.5E-08 4.9E-11 8.3E-08 8.E-08 3.0E-04 3.0E-04 2.3E-09 3.9E-06 7.6E-06 1.3E-02 1.E-02

Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 2.5E-11 4.3E-08 3.8E-11 6.5E-08 7.E-08 3.0E-04 3.0E-04 1.8E-09 3.0E-06 5.9E-06 1.0E-02 1.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 8.E-08
Transect, RM 11 Metals
W023 Arsenic, total 4.0E-01 ug/l 1.5E+00 1.5E+00 3.3E-11 5.7E-08 5.0E-11 8.5E-08 9.E-08 3.0E-04 3.0E-04 2.3E-09 4.0E-06 7.8E-06 1.3E-02 1.E-02

Arsenic, dissolved 2.8E-01 ug/l 1.5E+00 1.5E+00 2.4E-11 4.0E-08 3.5E-11 6.1E-08 6.E-08 3.0E-04 3.0E-04 1.7E-09 2.8E-06 5.5E-06 9.4E-03 9.E-03
Herbicides
MCPP 4.2E+00 ug/l -- -- 3.7E-08 6.1E-07 -- -- -- 1.0E-03 1.0E-03 2.6E-06 4.3E-05 2.6E-03 4.3E-02 5.E-02

Exposure Point Total 9.E-08
Transect, RM 2 Metals
W025 Arsenic, total 3.5E-01 ug/l 1.5E+00 1.5E+00 2.9E-11 5.0E-08 4.4E-11 7.5E-08 7.E-08 3.0E-04 3.0E-04 2.0E-09 3.5E-06 6.8E-06 1.2E-02 1.E-02

Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 2.5E-11 4.3E-08 3.7E-11 6.4E-08 6.E-08 3.0E-04 3.0E-04 1.7E-09 3.0E-06 5.8E-06 1.0E-02 1.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 7.E-08
Transect, MC Metals
W027 Arsenic, total 4.4E-01 ug/l 1.5E+00 1.5E+00 3.7E-11 6.3E-08 5.5E-11 9.5E-08 9.E-08 3.0E-04 3.0E-04 2.6E-09 4.4E-06 8.6E-06 1.5E-02 1.E-02

Arsenic, dissolved 3.1E-01 ug/l 1.5E+00 1.5E+00 2.6E-11 4.4E-08 3.9E-11 6.6E-08 7.E-08 3.0E-04 3.0E-04 1.8E-09 3.1E-06 6.0E-06 1.0E-02 1.E-02
Herbicides
MCPP 6.3E+00 ug/l -- -- 5.4E-08 9.0E-07 -- -- -- 1.0E-03 1.0E-03 3.8E-06 6.3E-05 3.8E-03 6.3E-02 7.E-02

Exposure Point Total 9.E-08

Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-53
Calculation of Cancer Risks and Noncancer Hazards - Transient, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Transient Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

EPC

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Cancer Risk Calculationsa Noncancer Risk Calculationsa

Study Area Wide Metals
Transects Arsenic, total 4.0E-01 ug/l 1.5E+00 1.5E+00 3.4E-11 5.8E-08 5.1E-11 8.7E-08 9.E-08 3.0E-04 3.0E-04 2.4E-09 4.0E-06 7.9E-06 1.3E-02 1.E-02

Arsenic, dissolved 2.9E-01 ug/l 1.5E+00 1.5E+00 2.5E-11 4.2E-08 3.7E-11 6.3E-08 6.E-08 3.0E-04 3.0E-04 1.7E-09 2.9E-06 5.7E-06 9.8E-03 1.E-02
Herbicides
MCPP 4.0E+00 ug/l -- -- 3.4E-08 5.7E-07 -- -- -- 1.0E-03 1.0E-03 2.4E-06 4.0E-05 2.4E-03 4.0E-02 4.E-02

Exposure Point Total 9.E-08

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative cancer risks include total metals only.

Abbreviations:
-- = Not applicable.
CDI = Chronic Daily Intake.
EPC = Exposure Point Concentration.
HQ = Hazard Quotient.
kg = kilogram.
l = liter.
LADI = Lifetime Average Daily Intake.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
mg = milligram.
ND = Not detected in given exposure area.
RfD = Reference dose.
ug = microgram.
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TABLE 5-54.
Calculation of Endpoint-Specific Hazard Indices - Transient, Surface Water Exposure
95% UCL/Reasonable Maximum 

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Transient Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Willamette Cove Metals
W014 Arsenic, total 5.E-02 5.E-02

Arsenic, dissolved 4.E-02 4.E-02
Herbicides
MCPP ND ND ND

Exposure Point Totalb 5.E-02
Transect, RM 3.9 Metals
W005 Arsenic, total 5.E-02 5.E-02

Arsenic, dissolved 4.E-02 4.E-02
Herbicides
MCPP 3.E-01 3.E-01 3.E-01

Exposure Point Total 5.E-02 3.E-01 3.E-01
Transect, RM 6.3 Metals
W011 Arsenic, total 4.E-02 4.E-02

Arsenic, dissolved 4.E-02 4.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 4.E-02
Transect, RM 11 Metals
W023 Arsenic, total 4.E-02 4.E-02

Arsenic, dissolved 4.E-02 4.E-02
Herbicides
MCPP 2.E-01 2.E-01 2.E-01

Exposure Point Total 4.E-02 2.E-01 2.E-01
Transect, RM 2 Metals
W025 Arsenic, total 6.E-02 6.E-02

Arsenic, dissolved 5.E-02 5.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 6.E-02
Transect, MC Metals
W027 Arsenic, total 5.E-02 5.E-02

Arsenic, dissolved 5.E-02 5.E-02
Herbicides
MCPP 4.E-01 4.E-01 4.E-01

Exposure Point Total 5.E-02 4.E-01 4.E-01
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TABLE 5-54.
Calculation of Endpoint-Specific Hazard Indices - Transient, Surface Water Exposure
95% UCL/Reasonable Maximum 

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Transient Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-Specific Hazard Indices

Study Area Wide Metals
Transects Arsenic, total 4.E-02 4.E-02

Arsenic, dissolved 4.E-02 4.E-02
Herbicides
MCPP 3.E-01 3.E-01 3.E-01

Exposure Point Total 4.E-02 3.E-01 3.E-01

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations:
HQ = Hazard Quotient.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
ND = Not detected in given exposure area.
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TABLE 5-55
Calculation of Endpoint-Specific Hazard Indices - Transient, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Transient Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Willamette Cove Metals
W014 Arsenic, total 1.E-02 1.E-02

Arsenic, dissolved 1.E-02 1.E-02
Herbicides
MCPP ND ND ND

Exposure Point Totalb 1.E-02
Transect, RM 3.9 Metals
W005 Arsenic, total 2.E-02 2.E-02

Arsenic, dissolved 1.E-02 1.E-02
Herbicides
MCPP 5.E-02 5.E-02 5.E-02

Exposure Point Total 2.E-02 5.E-02 5.E-02
Transect, RM 6.3 Metals
W011 Arsenic, total 1.E-02 1.E-02

Arsenic, dissolved 1.E-02 1.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 1.E-02
Transect, RM 11 Metals
W023 Arsenic, total 1.E-02 1.E-02

Arsenic, dissolved 9.E-03 9.E-03
Herbicides
MCPP 5.E-02 5.E-02 5.E-02

Exposure Point Total 1.E-02 5.E-02 5.E-02
Transect, RM 2 Metals
W025 Arsenic, total 1.E-02 1.E-02

Arsenic, dissolved 1.E-02 1.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 1.E-02
Transect, MC Metals
W027 Arsenic, total 1.E-02 1.E-02

Arsenic, dissolved 1.E-02 1.E-02
Herbicides
MCPP 7.E-02 7.E-02 7.E-02

Exposure Point Total 1.E-02 7.E-02 7.E-02

Endpoint-Specific Hazard Indices
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TABLE 5-55
Calculation of Endpoint-Specific Hazard Indices - Transient, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Transient Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-Specific Hazard Indices

Study Area Wide Metals
Transects Arsenic, total 1.E-02 1.E-02

Arsenic, dissolved 1.E-02 1.E-02
Herbicides
MCPP 4.E-02 4.E-02 4.E-02

Exposure Point Total 1.E-02 4.E-02 4.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations:
HQ = Hazard Quotient.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
ND = Not detected in given exposure area.
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TABLE 5-56
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Surface Water Exposure
95%UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Adult Recreational Beach User Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Cathedral Park Metals
W010 Arsenic, total 5.4E-01 ug/l 1.5E+00 1.5E+00 4.2E-09 1.2E-08 6.4E-09 1.8E-08 2.E-08 3.0E-04 3.0E-04 9.9E-09 2.7E-08 3.3E-05 9.2E-05 1.E-04

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 3.6E-09 1.0E-08 5.4E-09 1.5E-08 2.E-08 3.0E-04 3.0E-04 8.4E-09 2.3E-08 2.8E-05 7.8E-05 1.E-04
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Totalb 2.E-08
Willamette Cove Metals
W014 Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 4.1E-09 1.1E-08 6.1E-09 1.7E-08 2.E-08 3.0E-04 3.0E-04 9.5E-09 2.6E-08 3.2E-05 8.8E-05 1.E-04

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 3.6E-09 1.0E-08 5.4E-09 1.5E-08 2.E-08 3.0E-04 3.0E-04 8.4E-09 2.3E-08 2.8E-05 7.8E-05 1.E-04
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 2.E-08
Swan Island Lagoon Metals
W020 Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 3.7E-09 1.0E-08 5.5E-09 1.5E-08 2.E-08 3.0E-04 3.0E-04 8.6E-09 2.4E-08 2.9E-05 8.0E-05 1.E-04

Arsenic, dissolved 4.4E-01 ug/l 1.5E+00 1.5E+00 3.5E-09 9.6E-09 5.2E-09 1.4E-08 2.E-08 3.0E-04 3.0E-04 8.1E-09 2.2E-08 2.7E-05 7.5E-05 1.E-04
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 2.E-08
Study Area Wide 
Transects Metals

Arsenic, total 5.5E-01 ug/l 1.5E+00 1.5E+00 4.3E-09 1.2E-08 6.5E-09 1.8E-08 2.E-08 3.0E-04 3.0E-04 1.0E-08 2.8E-08 3.4E-05 9.3E-05 1.E-04
Arsenic, dissolved 4.8E-01 ug/l 1.5E+00 1.5E+00 3.8E-09 1.0E-08 5.7E-09 1.6E-08 2.E-08 3.0E-04 3.0E-04 8.8E-09 2.4E-08 2.9E-05 8.1E-05 1.E-04
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 2.E-08

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative cancer risks include total metals only.

Abbreviations:
-- = Not applicable. MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
CDI = Chronic Daily Intake. mg = milligram.
EPC = Exposure Point Concentration. ND = Not detected in given exposure area.
HQ = Hazard Quotient. RfD = Reference dose.
kg = kilogram. ug = microgram.
l = liter.
LADI = Lifetime Average Daily Intake.

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 1



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-57
Calculation of Cancer Risks and Noncancer Hazards - Adult Recreational Beach User, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Adult Recreational Beach User Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Cathedral Park Metals
W010 Arsenic, total 5.4E-01 ug/l 1.5E+00 1.5E+00 3.2E-10 8.8E-10 4.8E-10 1.3E-09 2.E-09 3.0E-04 3.0E-04 2.5E-09 6.9E-09 8.2E-06 2.3E-05 3.E-05

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 2.7E-10 7.5E-10 4.1E-10 1.1E-09 2.E-09 3.0E-04 3.0E-04 2.1E-09 5.9E-09 7.0E-06 2.0E-05 3.E-05
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Totalb 2.E-09
Willamette Cove Metals
W014 Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 3.1E-10 8.5E-10 4.6E-10 1.3E-09 2.E-09 3.0E-04 3.0E-04 2.4E-09 6.6E-09 7.9E-06 2.2E-05 3.E-05

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 2.7E-10 7.5E-10 4.1E-10 1.1E-09 2.E-09 3.0E-04 3.0E-04 2.1E-09 5.9E-09 7.0E-06 2.0E-05 3.E-05
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 2.E-09
Swan Island Lagoon Metals
W020 Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 2.8E-10 7.7E-10 4.2E-10 1.2E-09 2.E-09 3.0E-04 3.0E-04 2.2E-09 6.0E-09 7.2E-06 2.0E-05 3.E-05

Arsenic, dissolved 4.4E-01 ug/l 1.5E+00 1.5E+00 2.6E-10 7.2E-10 3.9E-10 1.1E-09 1.E-09 3.0E-04 3.0E-04 2.0E-09 5.6E-09 6.7E-06 1.9E-05 3.E-05
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 2.E-09
Study Area Wide 
Transects Metals

Arsenic, total 5.1E-01 ug/l 1.5E+00 1.5E+00 3.0E-10 8.4E-10 4.5E-10 1.3E-09 2.E-09 3.0E-04 3.0E-04 2.3E-09 6.5E-09 7.8E-06 2.2E-05 3.E-05
Arsenic, dissolved 4.5E-01 ug/l 1.5E+00 1.5E+00 2.7E-10 7.4E-10 4.0E-10 1.1E-09 2.E-09 3.0E-04 3.0E-04 2.1E-09 5.8E-09 6.9E-06 1.9E-05 3.E-05
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 2.E-09

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative cancer risks include total metals only.

Abbreviations:
-- = Not applicable. MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
CDI = Chronic Daily Intake. mg = milligram.
EPC = Exposure Point Concentration. ND = Not detected in given exposure area.
HQ = Hazard Quotient. RfD = Reference dose.
kg = kilogram. ug = microgram.
l = liter.
LADI = Lifetime Average Daily Intake.

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-58.
Calculation of Endpoint-Specific Hazard Indices - Transient, Adult Recreational Beach User
95% UCL/Reasonable Maximum

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Adult Recreational Beach User Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Cathedral Park Metals
W010 Arsenic, total 1.E-04 1.E-04

Arsenic, dissolved 1.E-04 1.E-04
Herbicides
MCPP ND ND ND

Exposure Point Totalb 1.E-04
Willamette Cove Metals
W014 Arsenic, total 1.E-04 1.E-04

Arsenic, dissolved 1.E-04 1.E-04
Herbicides
MCPP ND ND ND

Exposure Point Total 1.E-04
Swan Island Lagoon Metals
W020 Arsenic, total 1.E-04 1.E-04

Arsenic, dissolved 1.E-04 1.E-04
Herbicides
MCPP ND ND ND

Exposure Point Total 1.E-04
Study Area Wide 
Transects Metals

Arsenic, total 1.E-04 1.E-04
Arsenic, dissolved 1.E-04 1.E-04
Herbicides
MCPP ND ND ND

Exposure Point Total 1.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations:
HQ = Hazard Quotient.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
ND = Not detected in given exposure area.

Endpoint-Specific Hazard Indices
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TABLE 5-59.
Calculation of Endpoint-Specific Hazard Indices - Transient, Adult Recreational Beach User
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Adult Recreational Beach User Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Cathedral Park Metals
W010 Arsenic, total 3.E-05 3.E-05

Arsenic, dissolved 3.E-05 3.E-05
Herbicides
MCPP ND ND ND

Exposure Point Totalb 3.E-05
Willamette Cove Metals
W014 Arsenic, total 3.E-05 3.E-05

Arsenic, dissolved 3.E-05 3.E-05
Herbicides
MCPP ND ND ND

Exposure Point Total 3.E-05
Swan Island Lagoon Metals
W020 Arsenic, total 3.E-05 3.E-05

Arsenic, dissolved 3.E-05 3.E-05
Herbicides
MCPP ND ND ND

Exposure Point Total 3.E-05
Study Area Wide 
Transects Metals

Arsenic, total 3.E-05 3.E-05
Arsenic, dissolved 3.E-05 3.E-05
Herbicides
MCPP ND ND ND

Exposure Point Total 3.E-05

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations:
HQ = Hazard Quotient.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
ND = Not detected in given exposure area.

Endpoint-Specific Hazard Indices
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TABLE 5-60
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Surface Water Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Child Recreational Beach User Exposure Medium:  Surface Water  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Cathedral Park Metals
W010 Arsenic, total 5.4E-01 ug/l 1.5E+00 1.5E+00 3.6E-09 2.7E-08 5.4E-09 4.1E-08 5.E-08 3.0E-04 3.0E-04 4.2E-08 3.2E-07 1.4E-04 1.1E-03 1.E-03

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 3.1E-09 2.3E-08 4.6E-09 3.5E-08 4.E-08 3.0E-04 3.0E-04 3.6E-08 2.7E-07 1.2E-04 9.1E-04 1.E-03
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Totalb 5.E-08
Willamette Cove Metals
W014 Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 3.5E-09 2.6E-08 5.2E-09 4.0E-08 4.E-08 3.0E-04 3.0E-04 4.1E-08 3.1E-07 1.4E-04 1.0E-03 1.E-03

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 3.1E-09 2.3E-08 4.6E-09 3.5E-08 4.E-08 3.0E-04 3.0E-04 3.6E-08 2.7E-07 1.2E-04 9.1E-04 1.E-03
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 4.E-08
Swan Island Lagoon Metals
W020 Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 3.2E-09 2.4E-08 4.7E-09 3.6E-08 4.E-08 3.0E-04 3.0E-04 3.7E-08 2.8E-07 1.2E-04 9.3E-04 1.E-03

Arsenic, dissolved 4.4E-01 ug/l 1.5E+00 1.5E+00 3.0E-09 2.2E-08 4.4E-09 3.4E-08 4.E-08 3.0E-04 3.0E-04 3.4E-08 2.6E-07 1.1E-04 8.7E-04 1.E-03
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 4.E-08
Study Area Wide 
Transects Metals

Arsenic, total 5.5E-01 ug/l 1.5E+00 1.5E+00 3.7E-09 2.8E-08 5.5E-09 4.2E-08 5.E-08 3.0E-04 3.0E-04 4.3E-08 3.3E-07 1.4E-04 1.1E-03 1.E-03
Arsenic, dissolved 4.8E-01 ug/l 1.5E+00 1.5E+00 3.2E-09 2.4E-08 4.8E-09 3.7E-08 4.E-08 3.0E-04 3.0E-04 3.8E-08 2.8E-07 1.3E-04 9.5E-04 1.E-03
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 5.E-08

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative cancer risks include total metals only.

Abbreviations:
-- = Not applicable. MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
CDI = Chronic Daily Intake. mg = milligram.
EPC = Exposure Point Concentration. ND = Not detected in given exposure area.
HQ = Hazard Quotient. RfD = Reference dose.
kg = kilogram. ug = microgram.
l = liter.
LADI = Lifetime Average Daily Intake.

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-61
Calculation of Cancer Risks and Noncancer Hazards - Child Recreational Beach User, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Child Recreational Beach User Exposure Medium:  Surface Water  
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Cathedral Park Metals
W010 Arsenic, total 5.4E-01 ug/l 1.5E+00 1.5E+00 7.3E-10 5.5E-09 1.1E-09 8.2E-09 9.E-09 3.0E-04 3.0E-04 8.5E-09 6.4E-08 2.8E-05 2.1E-04 2.E-04

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 6.2E-10 4.7E-09 9.3E-10 7.0E-09 8.E-09 3.0E-04 3.0E-04 7.2E-09 5.5E-08 2.4E-05 1.8E-04 2.E-04
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Totalb 9.E-09
Willamette Cove Metals
W014 Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 7.0E-10 5.3E-09 1.0E-09 7.9E-09 9.E-09 3.0E-04 3.0E-04 8.1E-09 6.2E-08 2.7E-05 2.1E-04 2.E-04

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 6.2E-10 4.7E-09 9.3E-10 7.0E-09 8.E-09 3.0E-04 3.0E-04 7.2E-09 5.5E-08 2.4E-05 1.8E-04 2.E-04
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 9.E-09
Swan Island Lagoon Metals
W020 Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 6.3E-10 4.8E-09 9.5E-10 7.2E-09 8.E-09 3.0E-04 3.0E-04 7.4E-09 5.6E-08 2.5E-05 1.9E-04 2.E-04

Arsenic, dissolved 4.4E-01 ug/l 1.5E+00 1.5E+00 5.9E-10 4.5E-09 8.9E-10 6.7E-09 8.E-09 3.0E-04 3.0E-04 6.9E-09 5.2E-08 2.3E-05 1.7E-04 2.E-04
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 8.E-09
Study Area Wide 
Transects Metals

Arsenic, total 5.1E-01 ug/l 1.5E+00 1.5E+00 6.9E-10 5.2E-09 1.0E-09 7.8E-09 9.E-09 3.0E-04 3.0E-04 8.0E-09 6.1E-08 2.7E-05 2.0E-04 2.E-04
Arsenic, dissolved 4.5E-01 ug/l 1.5E+00 1.5E+00 6.1E-10 4.6E-09 9.1E-10 6.9E-09 8.E-09 3.0E-04 3.0E-04 7.1E-09 5.4E-08 2.4E-05 1.8E-04 2.E-04
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 9.E-09

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative cancer risks include total metals only.

Abbreviations:
-- = Not applicable. MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
CDI = Chronic Daily Intake. mg = milligram.
EPC = Exposure Point Concentration. ND = Not detected in given exposure area.
HQ = Hazard Quotient. RfD = Reference dose.
kg = kilogram. ug = microgram.
l = liter.
LADI = Lifetime Average Daily Intake.

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-62
Calculation of Endpoint-Specific Hazard Indices - Transient, Child Recreational Beach User
95% UCL/Reasonable Maximum 

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Child Recreational Beach User Exposure Medium:  Surface Water
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa
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Cathedral Park Metals
W010 Arsenic, total 1.E-03 1.E-03

Arsenic, dissolved 1.E-03 1.E-03
Herbicides
MCPP ND ND ND

Exposure Point Totalb 1.E-03
Willamette Cove Metals
W014 Arsenic, total 1.E-03 1.E-03

Arsenic, dissolved 1.E-03 1.E-03
Herbicides
MCPP ND ND ND

Exposure Point Total 1.E-03
Swan Island Lagoon Metals
W020 Arsenic, total 1.E-03 1.E-03

Arsenic, dissolved 1.E-03 1.E-03
Herbicides
MCPP ND ND ND

Exposure Point Total 1.E-03
Study Area Wide 
Transects Metals

Arsenic, total 1.E-03 1.E-03
Arsenic, dissolved 1.E-03 1.E-03
Herbicides
MCPP ND ND ND

Exposure Point Total 1.E-03

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations:
HQ = Hazard Quotient.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
ND = Not detected in given exposure area.

Endpoint-Specific Hazard Indices
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TABLE 5-63
Calculation of Endpoint-Specific Hazard Indices - Transient, Child Recreational Beach User
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population: Child Recreational Beach User Exposure Medium:  Surface Water
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa
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Cathedral Park Metals
W010 Arsenic, total 2.E-04 2.E-04

Arsenic, dissolved 2.E-04 2.E-04
Herbicides
MCPP ND ND ND

Exposure Point Totalb 2.E-04
Willamette Cove Metals
W014 Arsenic, total 2.E-04 2.E-04

Arsenic, dissolved 2.E-04 2.E-04
Herbicides
MCPP ND ND ND

Exposure Point Total 2.E-04
Swan Island Lagoon Metals
W020 Arsenic, total 2.E-04 2.E-04

Arsenic, dissolved 2.E-04 2.E-04
Herbicides
MCPP ND ND ND

Exposure Point Total 2.E-04
Study Area Wide 
Transects Metals

Arsenic, total 2.E-04 2.E-04
Arsenic, dissolved 2.E-04 2.E-04
Herbicides
MCPP ND ND ND

Exposure Point Total 2.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations:
HQ = Hazard Quotient.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
ND = Not detected in given exposure area.

Endpoint-Specific Hazard Indices
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TABLE 5-64.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

Single Point Samples
RM 2.0 E Metals

Arsenic, total 6.2E-01 ug/l 1.5E+00 1.5E+00 3.2E-09 8.7E-09 4.7E-09 1.3E-08 2.E-08 3.0E-04 3.0E-04 8.8E-09 2.4E-08 2.9E-05 8.1E-05 1.E-04
Arsenic, dissolved 6.4E-01 ug/l 1.5E+00 1.5E+00 3.2E-09 8.9E-09 4.9E-09 1.3E-08 2.E-08 3.0E-04 3.0E-04 9.1E-09 2.5E-08 3.0E-05 8.3E-05 1.E-04
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene 6.5E-03 ug/l -- -- 1.8E-09 9.1E-11 -- -- -- 2.0E-02 2.0E-02 5.0E-09 2.5E-10 2.5E-07 1.3E-08 3.E-07
Total Carcinogenic PAHsc -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP 5.2E+00 ug/l -- -- 5.5E-07 7.3E-08 -- -- -- 1.0E-03 1.0E-03 1.5E-06 2.0E-07 1.5E-03 2.0E-04 2.E-03
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totald 2.E-08

RM 2.0 W Metals
Arsenic, total 6.9E-01 ug/l 1.5E+00 1.5E+00 3.5E-09 9.6E-09 5.2E-09 1.4E-08 2.E-08 3.0E-04 3.0E-04 9.8E-09 2.7E-08 3.3E-05 9.0E-05 1.E-04
Arsenic, dissolved 6.2E-01 ug/l 1.5E+00 1.5E+00 3.1E-09 8.7E-09 4.7E-09 1.3E-08 2.E-08 3.0E-04 3.0E-04 8.8E-09 2.4E-08 2.9E-05 8.1E-05 1.E-04
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb
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TABLE 5-64.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

RM 3.0 W Metals
Arsenic, total 4.9E-01 ug/l 1.5E+00 1.5E+00 2.5E-09 6.8E-09 3.7E-09 1.0E-08 1.E-08 3.0E-04 3.0E-04 7.0E-09 1.9E-08 2.3E-05 6.4E-05 9.E-05
Arsenic, dissolved 4.1E-01 ug/l 1.5E+00 1.5E+00 2.1E-09 5.7E-09 3.1E-09 8.6E-09 1.E-08 3.0E-04 3.0E-04 5.8E-09 1.6E-08 1.9E-05 5.3E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 3.0E-03 ug/l 7.3E-01 7.3E-01 1.4E-08 4.2E-11 1.0E-08 3.1E-11 1.E-08 -- -- 4.0E-08 1.2E-10 -- -- --
Benzo(a)pyrene 2.7E-03 ug/l 7.3E+00 7.3E+00 2.2E-08 3.8E-11 1.6E-07 2.8E-10 2.E-07 -- -- 6.1E-08 1.1E-10 -- -- --
Benzo(b)fluoranthene 2.8E-03 ug/l 7.3E-01 7.3E-01 2.3E-08 3.9E-11 1.7E-08 2.9E-11 2.E-08 -- -- 6.4E-08 1.1E-10 -- -- --
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 2.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07

RM 3.5 E Metals
Arsenic, total 4.9E-01 ug/l 1.5E+00 1.5E+00 2.5E-09 6.8E-09 3.7E-09 1.0E-08 1.E-08 3.0E-04 3.0E-04 6.9E-09 1.9E-08 2.3E-05 6.4E-05 9.E-05
Arsenic, dissolved 4.1E-01 ug/l 1.5E+00 1.5E+00 2.1E-09 5.7E-09 3.1E-09 8.6E-09 1.E-08 3.0E-04 3.0E-04 5.8E-09 1.6E-08 1.9E-05 5.3E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 1.2E-02 ug/l 7.3E-01 7.3E-01 5.7E-08 1.7E-10 4.1E-08 1.2E-10 4.E-08 -- -- 1.6E-07 4.7E-10 -- -- --
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene 9.0E-03 ug/l 7.3E-01 7.3E-01 7.4E-08 1.3E-10 5.4E-08 9.2E-11 5.E-08 -- -- 2.1E-07 3.5E-10 -- -- --
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene 5.5E-03 ug/l 7.3E-01 7.3E-01 4.5E-08 7.7E-11 3.3E-08 5.6E-11 3.E-08 -- -- 1.3E-07 2.2E-10 -- -- --
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07

RM 4.0 E Metals
Arsenic, total 4.8E-01 ug/l 1.5E+00 1.5E+00 2.4E-09 6.7E-09 3.7E-09 1.0E-08 1.E-08 3.0E-04 3.0E-04 6.8E-09 1.9E-08 2.3E-05 6.3E-05 9.E-05
Arsenic, dissolved 4.2E-01 ug/l 1.5E+00 1.5E+00 2.1E-09 5.9E-09 3.2E-09 8.8E-09 1.E-08 3.0E-04 3.0E-04 6.0E-09 1.6E-08 2.0E-05 5.5E-05 7.E-05
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TABLE 5-64.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 6.5E-03 ug/l 7.3E-01 7.3E-01 3.1E-08 9.1E-11 2.2E-08 6.6E-11 2.E-08 -- -- 8.6E-08 2.5E-10 -- -- --
Benzo(a)pyrene 4.0E-03 ug/l 7.3E+00 7.3E+00 3.2E-08 5.6E-11 2.4E-07 4.1E-10 2.E-07 -- -- 9.0E-08 1.6E-10 -- -- --
Benzo(b)fluoranthene 4.0E-03 ug/l 7.3E-01 7.3E-01 3.3E-08 5.6E-11 2.4E-08 4.1E-11 2.E-08 -- -- 9.2E-08 1.6E-10 -- -- --
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 3.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-07

RM 4.0 W Metals
Arsenic, total 4.9E-01 ug/l 1.5E+00 1.5E+00 2.5E-09 6.8E-09 3.7E-09 1.0E-08 1.E-08 3.0E-04 3.0E-04 7.0E-09 1.9E-08 2.3E-05 6.4E-05 9.E-05
Arsenic, dissolved 4.2E-01 ug/l 1.5E+00 1.5E+00 2.1E-09 5.9E-09 3.2E-09 8.8E-09 1.E-08 3.0E-04 3.0E-04 6.0E-09 1.6E-08 2.0E-05 5.5E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 5.9E-03 ug/l 7.3E-01 7.3E-01 2.8E-08 8.2E-11 2.0E-08 6.0E-11 2.E-08 -- -- 7.8E-08 2.3E-10 -- -- --
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 2.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08

RM 4.5 E Metals
Arsenic, total 4.8E-01 ug/l 1.5E+00 1.5E+00 2.4E-09 6.7E-09 3.7E-09 1.0E-08 1.E-08 3.0E-04 3.0E-04 6.8E-09 1.9E-08 2.3E-05 6.3E-05 9.E-05
Arsenic, dissolved 4.3E-01 ug/l 1.5E+00 1.5E+00 2.2E-09 6.0E-09 3.3E-09 9.0E-09 1.E-08 3.0E-04 3.0E-04 6.1E-09 1.7E-08 2.0E-05 5.6E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 7.8E-03 ug/l 7.3E-01 7.3E-01 3.7E-08 1.1E-10 2.7E-08 8.0E-11 3.E-08 -- -- 1.0E-07 3.1E-10 -- -- --
Benzo(a)pyrene 7.5E-03 ug/l 7.3E+00 7.3E+00 6.1E-08 1.0E-10 4.4E-07 7.7E-10 4.E-07 -- -- 1.7E-07 2.9E-10 -- -- --
Benzo(b)fluoranthene 8.0E-03 ug/l 7.3E-01 7.3E-01 6.6E-08 1.1E-10 4.8E-08 8.2E-11 5.E-08 -- -- 1.8E-07 3.1E-10 -- -- --
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TABLE 5-64.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Dibenzo(a,h)anthracene 4.4E-03 ug/l 7.3E+00 7.3E+00 5.5E-08 6.2E-11 4.0E-07 4.5E-10 4.E-07 -- -- 1.5E-07 1.7E-10 -- -- --
Indeno(1,2,3-cd)pyrene 5.7E-03 ug/l 7.3E-01 7.3E-01 4.7E-08 8.0E-11 3.4E-08 5.8E-11 3.E-08 -- -- 1.3E-07 2.2E-10 -- -- --
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-06 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-06

RM 5.5 E Metals
Arsenic, total 5.0E-01 ug/l 1.5E+00 1.5E+00 2.5E-09 6.9E-09 3.8E-09 1.0E-08 1.E-08 3.0E-04 3.0E-04 7.1E-09 1.9E-08 2.4E-05 6.5E-05 9.E-05
Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 2.3E-09 6.4E-09 3.5E-09 9.6E-09 1.E-08 3.0E-04 3.0E-04 6.5E-09 1.8E-08 2.2E-05 6.0E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin 4.1E-03 ug/l 1.7E+01 1.7E+01 1.4E-10 5.7E-11 2.3E-09 9.6E-10 3.E-09 3.0E-05 3.0E-05 3.8E-10 1.6E-10 1.3E-05 5.3E-06 2.E-05
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08

RM 5.5 W Metals
Arsenic, total 5.0E-01 ug/l 1.5E+00 1.5E+00 2.5E-09 7.0E-09 3.8E-09 1.0E-08 1.E-08 3.0E-04 3.0E-04 7.1E-09 2.0E-08 2.4E-05 6.5E-05 9.E-05
Arsenic, dissolved 4.2E-01 ug/l 1.5E+00 1.5E+00 2.1E-09 5.9E-09 3.2E-09 8.8E-09 1.E-08 3.0E-04 3.0E-04 6.0E-09 1.6E-08 2.0E-05 5.5E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 4.3E-03 ug/l 7.3E-01 7.3E-01 2.0E-08 6.0E-11 1.5E-08 4.4E-11 1.E-08 -- -- 5.7E-08 1.7E-10 -- -- --
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-08 -- -- -- -- -- -- --
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TABLE 5-64.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08

RM 6.0 W Metals
Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 2.6E-09 7.2E-09 3.9E-09 1.1E-08 1.E-08 3.0E-04 3.0E-04 7.3E-09 2.0E-08 2.4E-05 6.7E-05 9.E-05
Arsenic, dissolved 4.7E-01 ug/l 1.5E+00 1.5E+00 2.4E-09 6.6E-09 3.6E-09 9.9E-09 1.E-08 3.0E-04 3.0E-04 6.7E-09 1.8E-08 2.2E-05 6.1E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 1.4E-01 ug/l 7.3E-01 7.3E-01 6.5E-07 1.9E-09 4.7E-07 1.4E-09 5.E-07 -- -- 1.8E-06 5.4E-09 -- -- --
Benzo(a)pyrene 1.5E-01 ug/l 7.3E+00 7.3E+00 1.2E-06 2.1E-09 8.8E-06 1.5E-08 9.E-06 -- -- 3.4E-06 5.9E-09 -- -- --
Benzo(b)fluoranthene 1.1E-01 ug/l 7.3E-01 7.3E-01 9.0E-07 1.5E-09 6.6E-07 1.1E-09 7.E-07 -- -- 2.5E-06 4.3E-09 -- -- --
Dibenzo(a,h)anthracene 1.4E-02 ug/l 7.3E+00 7.3E+00 1.7E-07 1.9E-10 1.3E-06 1.4E-09 1.E-06 -- -- 4.8E-07 5.4E-10 -- -- --
Indeno(1,2,3-cd)pyrene 1.1E-01 ug/l 7.3E-01 7.3E-01 9.0E-07 1.5E-09 6.6E-07 1.1E-09 7.E-07 -- -- 2.5E-06 4.3E-09 -- -- --
Naphthalene 7.7E-01 ug/l -- -- 2.1E-07 1.1E-08 -- -- -- 2.0E-02 2.0E-02 5.9E-07 3.0E-08 3.0E-05 1.5E-06 3.E-05
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-05 -- -- -- -- -- -- --
Pesticides
Aldrin 2.1E-06 ug/l 1.7E+01 1.7E+01 7.3E-14 3.0E-14 1.2E-12 5.1E-13 2.E-12 3.0E-05 3.0E-05 2.0E-13 8.4E-14 6.8E-09 2.8E-09 1.E-08
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-05

RM 6.5 E Metals
Arsenic, total 4.2E-01 ug/l 1.5E+00 1.5E+00 2.2E-09 5.9E-09 3.2E-09 8.9E-09 1.E-08 3.0E-04 3.0E-04 6.0E-09 1.7E-08 2.0E-05 5.5E-05 8.E-05
Arsenic, dissolved 3.7E-01 ug/l 1.5E+00 1.5E+00 1.9E-09 5.2E-09 2.8E-09 7.8E-09 1.E-08 3.0E-04 3.0E-04 5.3E-09 1.5E-08 1.8E-05 4.8E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 1.2E-03 ug/l 7.3E-01 7.3E-01 5.4E-09 1.6E-11 4.0E-09 1.2E-11 4.E-09 -- -- 1.5E-08 4.5E-11 -- -- --
Benzo(a)pyrene 9.4E-04 ug/l 7.3E+00 7.3E+00 7.6E-09 1.3E-11 5.5E-08 9.6E-11 6.E-08 -- -- 2.1E-08 3.7E-11 -- -- --
Benzo(b)fluoranthene 7.2E-04 ug/l 7.3E-01 7.3E-01 5.9E-09 1.0E-11 4.3E-09 7.4E-12 4.E-09 -- -- 1.7E-08 2.8E-11 -- -- --
Dibenzo(a,h)anthracene 8.8E-04 ug/l 7.3E+00 7.3E+00 1.1E-08 1.2E-11 8.0E-08 9.0E-11 8.E-08 -- -- 3.1E-08 3.4E-11 -- -- --
Indeno(1,2,3-cd)pyrene 4.5E-04 ug/l 7.3E-01 7.3E-01 3.7E-09 6.4E-12 2.7E-09 4.6E-12 3.E-09 -- -- 1.0E-08 1.8E-11 -- -- --
Naphthalene 1.7E-02 ug/l -- -- 4.7E-09 2.4E-10 -- -- -- 2.0E-02 2.0E-02 1.3E-08 6.6E-10 6.5E-07 3.3E-08 7.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin 2.1E-06 ug/l 1.7E+01 1.7E+01 7.2E-14 3.0E-14 1.2E-12 5.1E-13 2.E-12 3.0E-05 3.0E-05 2.0E-13 8.3E-14 6.7E-09 2.8E-09 1.E-08
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
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TABLE 5-64.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-07

RM 6.5 W Metals
Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 2.6E-09 7.3E-09 4.0E-09 1.1E-08 1.E-08 3.0E-04 3.0E-04 7.4E-09 2.0E-08 2.5E-05 6.8E-05 9.E-05
Arsenic, dissolved 4.5E-01 ug/l 1.5E+00 1.5E+00 2.3E-09 6.3E-09 3.4E-09 9.4E-09 1.E-08 3.0E-04 3.0E-04 6.4E-09 1.8E-08 2.1E-05 5.9E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 6.1E-03 ug/l 7.3E-01 7.3E-01 2.9E-08 8.6E-11 2.1E-08 6.3E-11 2.E-08 -- -- 8.1E-08 2.4E-10 -- -- --
Benzo(a)pyrene 6.6E-03 ug/l 7.3E+00 7.3E+00 5.4E-08 9.3E-11 3.9E-07 6.8E-10 4.E-07 -- -- 1.5E-07 2.6E-10 -- -- --
Benzo(b)fluoranthene 6.8E-03 ug/l 7.3E-01 7.3E-01 5.5E-08 9.5E-11 4.0E-08 6.9E-11 4.E-08 -- -- 1.6E-07 2.6E-10 -- -- --
Dibenzo(a,h)anthracene 8.7E-04 ug/l 7.3E+00 7.3E+00 1.1E-08 1.2E-11 7.9E-08 8.8E-11 8.E-08 -- -- 3.0E-08 3.4E-11 -- -- --
Indeno(1,2,3-cd)pyrene 6.1E-03 ug/l 7.3E-01 7.3E-01 5.0E-08 8.5E-11 3.6E-08 6.2E-11 4.E-08 -- -- 1.4E-07 2.4E-10 -- -- --
Naphthalene 2.9E-02 ug/l -- -- 7.9E-09 4.0E-10 -- -- -- 2.0E-02 2.0E-02 2.2E-08 1.1E-09 1.1E-06 5.6E-08 1.E-06
Total Carcinogenic PAHs -- -- -- -- -- -- 6.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin 1.6E-05 ug/l 1.7E+01 1.7E+01 5.5E-13 2.3E-13 9.4E-12 3.9E-12 1.E-11 3.0E-05 3.0E-05 1.5E-12 6.4E-13 5.2E-08 2.1E-08 7.E-08
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-07

RM 7.0 W Metals
Arsenic, total 4.5E-01 ug/l 1.5E+00 1.5E+00 2.3E-09 6.3E-09 3.4E-09 9.5E-09 1.E-08 3.0E-04 3.0E-04 6.4E-09 1.8E-08 2.1E-05 5.9E-05 8.E-05
Arsenic, dissolved 4.0E-01 ug/l 1.5E+00 1.5E+00 2.0E-09 5.6E-09 3.1E-09 8.5E-09 1.E-08 3.0E-04 3.0E-04 5.7E-09 1.6E-08 1.9E-05 5.3E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 3.4E-03 ug/l 7.3E-01 7.3E-01 1.6E-08 4.8E-11 1.2E-08 3.5E-11 1.E-08 -- -- 4.5E-08 1.3E-10 -- -- --
Benzo(a)pyrene 2.9E-03 ug/l 7.3E+00 7.3E+00 2.3E-08 4.0E-11 1.7E-07 2.9E-10 2.E-07 -- -- 6.5E-08 1.1E-10 -- -- --
Benzo(b)fluoranthene 2.4E-03 ug/l 7.3E-01 7.3E-01 1.9E-08 3.3E-11 1.4E-08 2.4E-11 1.E-08 -- -- 5.4E-08 9.2E-11 -- -- --
Dibenzo(a,h)anthracene 5.4E-04 ug/l 7.3E+00 7.3E+00 6.8E-09 7.6E-12 4.9E-08 5.5E-11 5.E-08 -- -- 1.9E-08 2.1E-11 -- -- --
Indeno(1,2,3-cd)pyrene 2.8E-03 ug/l 7.3E-01 7.3E-01 2.3E-08 3.9E-11 1.7E-08 2.9E-11 2.E-08 -- -- 6.4E-08 1.1E-10 -- -- --
Naphthalene 7.4E-04 ug/l -- -- 2.0E-10 1.0E-11 -- -- -- 2.0E-02 2.0E-02 5.7E-10 2.9E-11 2.9E-08 1.5E-09 3.E-08
Total Carcinogenic PAHs -- -- -- -- -- -- 3.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin 3.3E-06 ug/l 1.7E+01 1.7E+01 1.1E-13 4.6E-14 1.9E-12 7.9E-13 3.E-12 3.0E-05 3.0E-05 3.1E-13 1.3E-13 1.0E-08 4.3E-09 1.E-08
Herbicides
MCPP 6.2E+00 ug/l -- -- 6.5E-07 8.6E-08 -- -- -- 1.0E-03 1.0E-03 1.8E-06 2.4E-07 1.8E-03 2.4E-04 2.E-03
Conventionals
Perchlorate 7.0E+00 ug/l -- -- 2.5E-12 9.8E-08 -- -- -- 7.0E-04 7.0E-04 7.1E-12 2.7E-07 1.0E-08 3.9E-04 4.E-04
Exposure Point Total 3.E-07

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-64.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

RM 7.5 W Metals
Arsenic, total 5.4E-01 ug/l 1.5E+00 1.5E+00 2.8E-09 7.6E-09 4.1E-09 1.1E-08 2.E-08 3.0E-04 3.0E-04 7.7E-09 2.1E-08 2.6E-05 7.1E-05 1.E-04
Arsenic, dissolved 4.3E-01 ug/l 1.5E+00 1.5E+00 2.2E-09 6.0E-09 3.3E-09 9.0E-09 1.E-08 3.0E-04 3.0E-04 6.1E-09 1.7E-08 2.0E-05 5.6E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin 8.7E-07 ug/l 1.7E+01 1.7E+01 3.0E-14 1.2E-14 5.0E-13 2.1E-13 7.E-13 3.0E-05 3.0E-05 8.3E-14 3.4E-14 2.8E-09 1.1E-09 4.E-09
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08

SIL Metals
Arsenic, total 4.4E-01 ug/l 1.5E+00 1.5E+00 2.2E-09 6.2E-09 3.4E-09 9.3E-09 1.E-08 3.0E-04 3.0E-04 6.3E-09 1.7E-08 2.1E-05 5.8E-05 8.E-05
Arsenic, dissolved 3.8E-01 ug/l 1.5E+00 1.5E+00 1.9E-09 5.3E-09 2.9E-09 7.9E-09 1.E-08 3.0E-04 3.0E-04 5.4E-09 1.5E-08 1.8E-05 4.9E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 2.9E-03 ug/l 7.3E-01 7.3E-01 1.4E-08 4.1E-11 1.0E-08 3.0E-11 1.E-08 -- -- 3.9E-08 1.1E-10 -- -- --
Benzo(a)pyrene 4.8E-03 ug/l 7.3E+00 7.3E+00 3.9E-08 6.8E-11 2.9E-07 4.9E-10 3.E-07 -- -- 1.1E-07 1.9E-10 -- -- --
Benzo(b)fluoranthene 2.6E-03 ug/l 7.3E-01 7.3E-01 2.1E-08 3.6E-11 1.5E-08 2.6E-11 2.E-08 -- -- 5.9E-08 1.0E-10 -- -- --
Dibenzo(a,h)anthracene 7.8E-04 ug/l 7.3E+00 7.3E+00 9.7E-09 1.1E-11 7.1E-08 8.0E-11 7.E-08 -- -- 2.7E-08 3.1E-11 -- -- --
Indeno(1,2,3-cd)pyrene 1.9E-03 ug/l 7.3E-01 7.3E-01 1.6E-08 2.7E-11 1.1E-08 1.9E-11 1.E-08 -- -- 4.4E-08 7.5E-11 -- -- --
Naphthalene 6.9E-03 ug/l -- -- 1.9E-09 9.6E-11 -- -- -- 2.0E-02 2.0E-02 5.3E-09 2.7E-10 2.6E-07 1.3E-08 3.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- 4.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin 4.0E-06 ug/l 1.7E+01 1.7E+01 1.3E-13 5.6E-14 2.3E-12 9.4E-13 3.E-12 3.0E-05 3.0E-05 3.8E-13 1.6E-13 1.3E-08 5.2E-09 2.E-08
Herbicides
MCPP 1.9E+01 ug/l -- -- 2.0E-06 2.6E-07 -- -- -- 1.0E-03 1.0E-03 5.5E-06 7.3E-07 5.5E-03 7.3E-04 6.E-03
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-07

RM 8.5 W Metals
Arsenic, total 5.0E-01 ug/l 1.5E+00 1.5E+00 2.5E-09 7.0E-09 3.8E-09 1.1E-08 1.E-08 3.0E-04 3.0E-04 7.1E-09 2.0E-08 2.4E-05 6.5E-05 9.E-05
Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 2.3E-09 6.4E-09 3.5E-09 9.6E-09 1.E-08 3.0E-04 3.0E-04 6.5E-09 1.8E-08 2.2E-05 6.0E-05 8.E-05
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TABLE 5-64.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene 5.1E-03 ug/l 7.3E-01 7.3E-01 4.2E-08 7.1E-11 3.0E-08 5.2E-11 3.E-08 -- -- 1.2E-07 2.0E-10 -- -- --
Naphthalene 8.3E-02 ug/l -- -- 2.3E-08 1.2E-09 -- -- -- 2.0E-02 2.0E-02 6.4E-08 3.3E-09 3.2E-06 1.6E-07 3.E-06
Total Carcinogenic PAHs -- -- -- -- -- -- 3.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08

RM 9.5 E Metals
Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 2.6E-09 7.3E-09 4.0E-09 1.1E-08 1.E-08 3.0E-04 3.0E-04 7.4E-09 2.0E-08 2.5E-05 6.8E-05 9.E-05
Arsenic, dissolved 3.6E-01 ug/l 1.5E+00 1.5E+00 1.8E-09 5.0E-09 2.7E-09 7.5E-09 1.E-08 3.0E-04 3.0E-04 5.1E-09 1.4E-08 1.7E-05 4.7E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene 2.0E-02 ug/l -- -- 5.6E-09 2.8E-10 -- -- -- 2.0E-02 2.0E-02 1.6E-08 7.9E-10 7.8E-07 4.0E-08 8.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08

RM 9.5 W Metals
Arsenic, total 6.1E-01 ug/l 1.5E+00 1.5E+00 3.1E-09 8.5E-09 4.6E-09 1.3E-08 2.E-08 3.0E-04 3.0E-04 8.7E-09 2.4E-08 2.9E-05 7.9E-05 1.E-04
Arsenic, dissolved 4.8E-01 ug/l 1.5E+00 1.5E+00 2.4E-09 6.7E-09 3.6E-09 1.0E-08 1.E-08 3.0E-04 3.0E-04 6.8E-09 1.9E-08 2.3E-05 6.2E-05 9.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-64.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Dibenzo(a,h)anthracene 7.2E-03 ug/l 7.3E+00 7.3E+00 9.0E-08 1.0E-10 6.6E-07 7.3E-10 7.E-07 -- -- 2.5E-07 2.8E-10 -- -- --
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 7.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-07

Transect Samples
Transect W025, RM 2 Metals

Arsenic, total 6.0E-01 ug/l 1.5E+00 1.5E+00 3.1E-09 8.4E-09 4.6E-09 1.3E-08 2.E-08 3.0E-04 3.0E-04 8.6E-09 2.4E-08 2.9E-05 7.9E-05 1.E-04
Arsenic, dissolved 5.7E-01 ug/l 1.5E+00 1.5E+00 2.9E-09 7.9E-09 4.3E-09 1.2E-08 2.E-08 3.0E-04 3.0E-04 8.1E-09 2.2E-08 2.7E-05 7.4E-05 1.E-04
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 6.2E-04 ug/l 7.3E-01 7.3E-01 2.9E-09 8.7E-12 2.1E-09 6.3E-12 2.E-09 -- -- 8.2E-09 2.4E-11 -- -- --
Benzo(a)pyrene 5.1E-04 ug/l 7.3E+00 7.3E+00 4.1E-09 7.1E-12 3.0E-08 5.2E-11 3.E-08 -- -- 1.1E-08 2.0E-11 -- -- --
Benzo(b)fluoranthene 6.2E-04 ug/l 7.3E-01 7.3E-01 5.1E-09 8.7E-12 3.7E-09 6.3E-12 4.E-09 -- -- 1.4E-08 2.4E-11 -- -- --
Dibenzo(a,h)anthracene 1.5E-04 ug/l 7.3E+00 7.3E+00 1.9E-09 2.1E-12 1.4E-08 1.5E-11 1.E-08 -- -- 5.2E-09 5.8E-12 -- -- --
Indeno(1,2,3-cd)pyrene 1.9E-04 ug/l 7.3E-01 7.3E-01 1.6E-09 2.7E-12 1.1E-09 2.0E-12 1.E-09 -- -- 4.4E-09 7.5E-12 -- -- --
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 5.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin 4.0E-06 ug/l 1.7E+01 1.7E+01 1.4E-13 5.6E-14 2.3E-12 9.5E-13 3.E-12 3.0E-05 3.0E-05 3.8E-13 1.6E-13 1.3E-08 5.2E-09 2.E-08
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-08

Transect W027, MC Metals
Arsenic, total 5.0E-01 ug/l 1.5E+00 1.5E+00 2.5E-09 6.9E-09 3.8E-09 1.0E-08 1.E-08 3.0E-04 3.0E-04 7.0E-09 1.9E-08 2.3E-05 6.5E-05 9.E-05
Arsenic, dissolved 4.8E-01 ug/l 1.5E+00 1.5E+00 2.4E-09 6.6E-09 3.6E-09 1.0E-08 1.E-08 3.0E-04 3.0E-04 6.7E-09 1.9E-08 2.2E-05 6.2E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 5.9E-03 ug/l 7.3E-01 7.3E-01 2.8E-08 8.2E-11 2.0E-08 6.0E-11 2.E-08 -- -- 7.8E-08 2.3E-10 -- -- --
Benzo(a)pyrene 1.7E-03 ug/l 7.3E+00 7.3E+00 1.4E-08 2.4E-11 1.0E-07 1.8E-10 1.E-07 -- -- 3.9E-08 6.7E-11 -- -- --
Benzo(b)fluoranthene 8.3E-03 ug/l 7.3E-01 7.3E-01 6.8E-08 1.2E-10 5.0E-08 8.5E-11 5.E-08 -- -- 1.9E-07 3.2E-10 -- -- --
Dibenzo(a,h)anthracene 5.6E-03 ug/l 7.3E+00 7.3E+00 7.0E-08 7.8E-11 5.1E-07 5.7E-10 5.E-07 -- -- 2.0E-07 2.2E-10 -- -- --
Indeno(1,2,3-cd)pyrene 1.2E-03 ug/l 7.3E-01 7.3E-01 9.5E-09 1.6E-11 6.9E-09 1.2E-11 7.E-09 -- -- 2.7E-08 4.5E-11 -- -- --
Naphthalene 8.6E-03 ug/l -- -- 2.4E-09 1.2E-10 -- -- -- 2.0E-02 2.0E-02 6.6E-09 3.4E-10 3.3E-07 1.7E-08 3.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- 7.E-07 -- -- -- -- -- -- --
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TABLE 5-64.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Pesticides
Aldrin 4.5E-06 ug/l 1.7E+01 1.7E+01 1.5E-13 6.3E-14 2.6E-12 1.1E-12 4.E-12 3.0E-05 3.0E-05 4.3E-13 1.8E-13 1.4E-08 5.9E-09 2.E-08
Herbicides
MCPP 1.3E+01 ug/l -- -- 1.3E-06 1.7E-07 -- -- -- 1.0E-03 1.0E-03 3.7E-06 4.9E-07 3.7E-03 4.9E-04 4.E-03
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-07

Transect W005, RM 3.9 Metals
Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 2.6E-09 7.2E-09 3.9E-09 1.1E-08 1.E-08 3.0E-04 3.0E-04 7.3E-09 2.0E-08 2.4E-05 6.7E-05 9.E-05
Arsenic, dissolved 3.9E-01 ug/l 1.5E+00 1.5E+00 2.0E-09 5.5E-09 3.0E-09 8.2E-09 1.E-08 3.0E-04 3.0E-04 5.5E-09 1.5E-08 1.8E-05 5.1E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 1.6E-03 ug/l 7.3E-01 7.3E-01 7.6E-09 2.3E-11 5.6E-09 1.6E-11 6.E-09 -- -- 2.1E-08 6.3E-11 -- -- --
Benzo(a)pyrene 1.4E-03 ug/l 7.3E+00 7.3E+00 1.1E-08 1.9E-11 8.1E-08 1.4E-10 8.E-08 -- -- 3.1E-08 5.4E-11 -- -- --
Benzo(b)fluoranthene 1.5E-03 ug/l 7.3E-01 7.3E-01 1.2E-08 2.0E-11 8.7E-09 1.5E-11 9.E-09 -- -- 3.4E-08 5.7E-11 -- -- --
Dibenzo(a,h)anthracene 2.2E-04 ug/l 7.3E+00 7.3E+00 2.7E-09 3.0E-12 2.0E-08 2.2E-11 2.E-08 -- -- 7.6E-09 8.5E-12 -- -- --
Indeno(1,2,3-cd)pyrene 9.8E-04 ug/l 7.3E-01 7.3E-01 8.0E-09 1.4E-11 5.8E-09 1.0E-11 6.E-09 -- -- 2.2E-08 3.8E-11 -- -- --
Naphthalene 2.4E-02 ug/l -- -- 6.5E-09 3.3E-10 -- -- -- 2.0E-02 2.0E-02 1.8E-08 9.3E-10 9.1E-07 4.6E-08 1.E-06
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin 3.8E-06 ug/l 1.7E+01 1.7E+01 1.3E-13 5.3E-14 2.2E-12 9.0E-13 3.E-12 3.0E-05 3.0E-05 3.6E-13 1.5E-13 1.2E-08 4.9E-09 2.E-08
Herbicides
MCPP 9.1E+00 ug/l -- -- 9.5E-07 1.3E-07 -- -- -- 1.0E-03 1.0E-03 2.7E-06 3.6E-07 2.7E-03 3.6E-04 3.E-03
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07

Transect W011, RM 6.3 Metals
Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 2.4E-09 6.5E-09 3.5E-09 9.8E-09 1.E-08 3.0E-04 3.0E-04 6.6E-09 1.8E-08 2.2E-05 6.1E-05 8.E-05
Arsenic, dissolved 4.5E-01 ug/l 1.5E+00 1.5E+00 2.3E-09 6.3E-09 3.4E-09 9.4E-09 1.E-08 3.0E-04 3.0E-04 6.4E-09 1.8E-08 2.1E-05 5.9E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 3.1E-03 ug/l 7.3E-01 7.3E-01 1.5E-08 4.3E-11 1.1E-08 3.2E-11 1.E-08 -- -- 4.1E-08 1.2E-10 -- -- --
Benzo(a)pyrene 1.4E-03 ug/l 7.3E+00 7.3E+00 1.1E-08 1.9E-11 8.0E-08 1.4E-10 8.E-08 -- -- 3.1E-08 5.3E-11 -- -- --
Benzo(b)fluoranthene 1.2E-03 ug/l 7.3E-01 7.3E-01 9.4E-09 1.6E-11 6.9E-09 1.2E-11 7.E-09 -- -- 2.6E-08 4.5E-11 -- -- --
Dibenzo(a,h)anthracene 2.1E-04 ug/l 7.3E+00 7.3E+00 2.6E-09 2.9E-12 1.9E-08 2.2E-11 2.E-08 -- -- 7.4E-09 8.3E-12 -- -- --
Indeno(1,2,3-cd)pyrene 1.1E-03 ug/l 7.3E-01 7.3E-01 8.8E-09 1.5E-11 6.4E-09 1.1E-11 6.E-09 -- -- 2.5E-08 4.2E-11 -- -- --
Naphthalene 1.5E-02 ug/l -- -- 4.2E-09 2.1E-10 -- -- -- 2.0E-02 2.0E-02 1.2E-08 6.0E-10 5.9E-07 3.0E-08 6.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin 3.4E-06 ug/l 1.7E+01 1.7E+01 1.1E-13 4.7E-14 1.9E-12 8.0E-13 3.E-12 3.0E-05 3.0E-05 3.2E-13 1.3E-13 1.1E-08 4.4E-09 1.E-08
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TABLE 5-64.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 
Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate ND ug/l -- -- ND ND ND ND ND 7.0E-04 7.0E-04 ND ND ND ND ND
Exposure Point Total 1.E-07

Transect W023, RM 11 Metals
Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 2.4E-09 6.5E-09 3.5E-09 9.8E-09 1.E-08 3.0E-04 3.0E-04 6.6E-09 1.8E-08 2.2E-05 6.1E-05 8.E-05
Arsenic, dissolved 4.3E-01 ug/l 1.5E+00 1.5E+00 2.2E-09 6.1E-09 3.3E-09 9.1E-09 1.E-08 3.0E-04 3.0E-04 6.2E-09 1.7E-08 2.1E-05 5.7E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 3.4E-03 ug/l 7.3E-01 7.3E-01 1.6E-08 4.8E-11 1.2E-08 3.5E-11 1.E-08 -- -- 4.5E-08 1.3E-10 -- -- --
Benzo(a)pyrene 4.1E-04 ug/l 7.3E+00 7.3E+00 3.3E-09 5.8E-12 2.4E-08 4.2E-11 2.E-08 -- -- 9.3E-09 1.6E-11 -- -- --
Benzo(b)fluoranthene 5.2E-04 ug/l 7.3E-01 7.3E-01 4.2E-09 7.2E-12 3.1E-09 5.3E-12 3.E-09 -- -- 1.2E-08 2.0E-11 -- -- --
Dibenzo(a,h)anthracene 4.5E-04 ug/l 7.3E+00 7.3E+00 5.6E-09 6.3E-12 4.1E-08 4.6E-11 4.E-08 -- -- 1.6E-08 1.8E-11 -- -- --
Indeno(1,2,3-cd)pyrene 1.7E-03 ug/l 7.3E-01 7.3E-01 1.4E-08 2.4E-11 1.0E-08 1.7E-11 1.E-08 -- -- 3.9E-08 6.7E-11 -- -- --
Naphthalene 3.5E-02 ug/l -- -- 9.5E-09 4.8E-10 -- -- -- 2.0E-02 2.0E-02 2.7E-08 1.4E-09 1.3E-06 6.8E-08 1.E-06
Total Carcinogenic PAHs -- -- -- -- -- -- 9.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin 2.8E-06 ug/l 1.7E+01 1.7E+01 9.6E-14 4.0E-14 1.6E-12 6.8E-13 2.E-12 3.0E-05 3.0E-05 2.7E-13 1.1E-13 9.0E-09 3.7E-09 1.E-08
Herbicides
MCPP 8.0E+00 ug/l -- -- 8.4E-07 1.1E-07 -- -- -- 1.0E-03 1.0E-03 2.4E-06 3.1E-07 2.4E-03 3.1E-04 3.E-03
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07

Notes:
a

b
c

d

Abbreviations:
-- = Not applicable. MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
CDI = Chronic Daily Intake. mg = milligram.
EPC = Exposure Point Concentration. NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
HQ = Hazard Quotient. ND = Not detected in given exposure area.
kg = kilogram. PAHs = Polynuclear Aromatic Hydrocarbons.
l = liter. RfD = Reference dose.
LADI = Lifetime Average Daily Intake. ug = microgram.

Cumulative cancer risks include total metals only.

Exposure areas for divers are ½ - mile reaches per side of river throughout the Study Area, where single point samples from RM 2.0 - 2.4 are in exposure area 2.0,  samples from RM 2.5 - 2.9 are in exposure area 
2.5, etc.  Each transect sample represents its own exposure area, and is listed individually.  River mile segments not listed indicate there are no human health surface water samples from that river reach.  Swan 
Island Lagoon and Multnomah Channel are their own exposure areas.
Numbers presented are rounded values.  Sums calculated before rounding.
Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic 
Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-65.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Single Point Samples
RM 2.0 E Metals

Arsenic, total 4.6E-01 ug/l 1.5E+00 1.5E+00 1.7E-10 4.6E-10 2.5E-10 6.9E-10 9.E-10 3.0E-04 3.0E-04 1.3E-09 3.6E-09 4.3E-06 1.2E-05 2.E-05
Arsenic, dissolved 3.5E-01 ug/l 1.5E+00 1.5E+00 1.3E-10 3.5E-10 1.9E-10 5.3E-10 7.E-10 3.0E-04 3.0E-04 9.9E-10 2.7E-09 3.3E-06 9.1E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene 4.1E-03 ug/l -- -- 1.0E-10 4.1E-12 -- -- -- 2.0E-02 2.0E-02 8.0E-10 3.2E-11 4.0E-08 1.6E-09 4.E-08
Total Carcinogenic PAHsc -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP 5.2E+00 ug/l -- -- 5.6E-08 5.3E-09 -- -- -- 1.0E-03 1.0E-03 4.3E-07 4.1E-08 4.3E-04 4.1E-05 5.E-04
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totald 9.E-10

RM 2.0 W Metals
Arsenic, total 5.6E-01 ug/l 1.5E+00 1.5E+00 2.0E-10 5.6E-10 3.1E-10 8.4E-10 1.E-09 3.0E-04 3.0E-04 1.6E-09 4.4E-09 5.3E-06 1.5E-05 2.E-05
Arsenic, dissolved 5.0E-01 ug/l 1.5E+00 1.5E+00 1.8E-10 5.0E-10 2.7E-10 7.6E-10 1.E-09 3.0E-04 3.0E-04 1.4E-09 3.9E-09 4.7E-06 1.3E-05 2.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-09

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb
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TABLE 5-65.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

RM 3.0 W Metals
Arsenic, total 4.3E-01 ug/l 1.5E+00 1.5E+00 1.6E-10 4.3E-10 2.3E-10 6.5E-10 9.E-10 3.0E-04 3.0E-04 1.2E-09 3.3E-09 4.0E-06 1.1E-05 2.E-05
Arsenic, dissolved 3.5E-01 ug/l 1.5E+00 1.5E+00 1.3E-10 3.6E-10 1.9E-10 5.3E-10 7.E-10 3.0E-04 3.0E-04 1.0E-09 2.8E-09 3.4E-06 9.2E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 3.0E-03 ug/l 7.3E-01 7.3E-01 1.4E-09 3.0E-12 1.1E-09 2.2E-12 1.E-09 -- -- 1.1E-08 2.3E-11 -- -- --
Benzo(a)pyrene 2.7E-03 ug/l 7.3E+00 7.3E+00 2.2E-09 2.7E-12 1.6E-08 2.0E-11 2.E-08 -- -- 1.7E-08 2.1E-11 -- -- --
Benzo(b)fluoranthene 2.8E-03 ug/l 7.3E-01 7.3E-01 2.3E-09 2.8E-12 1.7E-09 2.1E-12 2.E-09 -- -- 1.8E-08 2.2E-11 -- -- --
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 2.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08

RM 3.5 E Metals
Arsenic, total 4.3E-01 ug/l 1.5E+00 1.5E+00 1.6E-10 4.3E-10 2.3E-10 6.5E-10 9.E-10 3.0E-04 3.0E-04 1.2E-09 3.3E-09 4.1E-06 1.1E-05 2.E-05
Arsenic, dissolved 3.1E-01 ug/l 1.5E+00 1.5E+00 1.1E-10 3.1E-10 1.7E-10 4.6E-10 6.E-10 3.0E-04 3.0E-04 8.7E-10 2.4E-09 2.9E-06 8.0E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 4.6E-03 ug/l 7.3E-01 7.3E-01 2.2E-09 4.7E-12 1.6E-09 3.4E-12 2.E-09 -- -- 1.7E-08 3.6E-11 -- -- --
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene 4.6E-03 ug/l 7.3E-01 7.3E-01 3.9E-09 4.7E-12 2.8E-09 3.4E-12 3.E-09 -- -- 3.0E-08 3.6E-11 -- -- --
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene 3.3E-03 ug/l 7.3E-01 7.3E-01 2.7E-09 3.3E-12 2.0E-09 2.4E-12 2.E-09 -- -- 2.1E-08 2.6E-11 -- -- --
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 6.E-09 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-09

RM 4.0 E Metals
Arsenic, total 4.4E-01 ug/l 1.5E+00 1.5E+00 1.6E-10 4.4E-10 2.4E-10 6.6E-10 9.E-10 3.0E-04 3.0E-04 1.2E-09 3.4E-09 4.1E-06 1.1E-05 2.E-05
Arsenic, dissolved 3.7E-01 ug/l 1.5E+00 1.5E+00 1.3E-10 3.7E-10 2.0E-10 5.6E-10 8.E-10 3.0E-04 3.0E-04 1.0E-09 2.9E-09 3.5E-06 9.6E-06 1.E-05
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TABLE 5-65.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 3.6E-03 ug/l 7.3E-01 7.3E-01 1.7E-09 3.6E-12 1.3E-09 2.6E-12 1.E-09 -- -- 1.3E-08 2.8E-11 -- -- --
Benzo(a)pyrene 2.4E-03 ug/l 7.3E+00 7.3E+00 2.0E-09 2.4E-12 1.4E-08 1.8E-11 1.E-08 -- -- 1.5E-08 1.9E-11 -- -- --
Benzo(b)fluoranthene 2.6E-03 ug/l 7.3E-01 7.3E-01 2.2E-09 2.7E-12 1.6E-09 1.9E-12 2.E-09 -- -- 1.7E-08 2.1E-11 -- -- --
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 2.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08

RM 4.0 W Metals
Arsenic, total 3.7E-01 ug/l 1.5E+00 1.5E+00 1.4E-10 3.8E-10 2.0E-10 5.6E-10 8.E-10 3.0E-04 3.0E-04 1.1E-09 2.9E-09 3.5E-06 9.8E-06 1.E-05
Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 1.1E-10 3.0E-10 1.6E-10 4.5E-10 6.E-10 3.0E-04 3.0E-04 8.4E-10 2.3E-09 2.8E-06 7.8E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 3.4E-03 ug/l 7.3E-01 7.3E-01 1.6E-09 3.4E-12 1.2E-09 2.5E-12 1.E-09 -- -- 1.3E-08 2.6E-11 -- -- --
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-09 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-09

RM 4.5 E Metals
Arsenic, total 4.3E-01 ug/l 1.5E+00 1.5E+00 1.6E-10 4.3E-10 2.3E-10 6.5E-10 9.E-10 3.0E-04 3.0E-04 1.2E-09 3.4E-09 4.1E-06 1.1E-05 2.E-05
Arsenic, dissolved 3.8E-01 ug/l 1.5E+00 1.5E+00 1.4E-10 3.8E-10 2.1E-10 5.7E-10 8.E-10 3.0E-04 3.0E-04 1.1E-09 3.0E-09 3.6E-06 9.9E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 4.8E-03 ug/l 7.3E-01 7.3E-01 2.3E-09 4.9E-12 1.7E-09 3.6E-12 2.E-09 -- -- 1.8E-08 3.8E-11 -- -- --
Benzo(a)pyrene 4.1E-03 ug/l 7.3E+00 7.3E+00 3.4E-09 4.2E-12 2.5E-08 3.0E-11 2.E-08 -- -- 2.6E-08 3.2E-11 -- -- --
Benzo(b)fluoranthene 4.7E-03 ug/l 7.3E-01 7.3E-01 3.9E-09 4.7E-12 2.8E-09 3.4E-12 3.E-09 -- -- 3.0E-08 3.6E-11 -- -- --
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TABLE 5-65.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Dibenzo(a,h)anthracene 2.6E-03 ug/l 7.3E+00 7.3E+00 3.3E-09 2.6E-12 2.4E-08 1.9E-11 2.E-08 -- -- 2.5E-08 2.0E-11 -- -- --
Indeno(1,2,3-cd)pyrene 3.3E-03 ug/l 7.3E-01 7.3E-01 2.7E-09 3.3E-12 2.0E-09 2.4E-12 2.E-09 -- -- 2.1E-08 2.6E-11 -- -- --
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 6.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-08

RM 5.5 E Metals
Arsenic, total 4.2E-01 ug/l 1.5E+00 1.5E+00 1.5E-10 4.2E-10 2.3E-10 6.3E-10 9.E-10 3.0E-04 3.0E-04 1.2E-09 3.3E-09 4.0E-06 1.1E-05 1.E-05
Arsenic, dissolved 3.1E-01 ug/l 1.5E+00 1.5E+00 1.1E-10 3.1E-10 1.7E-10 4.7E-10 6.E-10 3.0E-04 3.0E-04 8.8E-10 2.4E-09 2.9E-06 8.1E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin 9.8E-04 ug/l 1.7E+01 1.7E+01 3.4E-12 9.9E-13 5.8E-11 1.7E-11 7.E-11 3.0E-05 3.0E-05 2.6E-11 7.7E-12 8.8E-07 2.6E-07 1.E-06
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-10

RM 5.5 W Metals
Arsenic, total 4.3E-01 ug/l 1.5E+00 1.5E+00 1.6E-10 4.3E-10 2.4E-10 6.5E-10 9.E-10 3.0E-04 3.0E-04 1.2E-09 3.4E-09 4.1E-06 1.1E-05 2.E-05
Arsenic, dissolved 3.7E-01 ug/l 1.5E+00 1.5E+00 1.4E-10 3.7E-10 2.0E-10 5.6E-10 8.E-10 3.0E-04 3.0E-04 1.1E-09 2.9E-09 3.5E-06 9.7E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 2.8E-03 ug/l 7.3E-01 7.3E-01 1.4E-09 2.9E-12 1.0E-09 2.1E-12 1.E-09 -- -- 1.1E-08 2.2E-11 -- -- --
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-09 -- -- -- -- -- -- --
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TABLE 5-65.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-09

RM 6.0 W Metals
Arsenic, total 4.4E-01 ug/l 1.5E+00 1.5E+00 1.6E-10 4.4E-10 2.4E-10 6.7E-10 9.E-10 3.0E-04 3.0E-04 1.3E-09 3.5E-09 4.2E-06 1.2E-05 2.E-05
Arsenic, dissolved 3.2E-01 ug/l 1.5E+00 1.5E+00 1.2E-10 3.3E-10 1.8E-10 4.9E-10 7.E-10 3.0E-04 3.0E-04 9.2E-10 2.5E-09 3.1E-06 8.4E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 5.5E-02 ug/l 7.3E-01 7.3E-01 2.6E-08 5.5E-11 1.9E-08 4.0E-11 2.E-08 -- -- 2.0E-07 4.3E-10 -- -- --
Benzo(a)pyrene 5.5E-02 ug/l 7.3E+00 7.3E+00 4.5E-08 5.5E-11 3.3E-07 4.0E-10 3.E-07 -- -- 3.5E-07 4.3E-10 -- -- --
Benzo(b)fluoranthene 4.1E-02 ug/l 7.3E-01 7.3E-01 3.4E-08 4.2E-11 2.5E-08 3.0E-11 3.E-08 -- -- 2.7E-07 3.2E-10 -- -- --
Dibenzo(a,h)anthracene 6.3E-03 ug/l 7.3E+00 7.3E+00 8.1E-09 6.4E-12 5.9E-08 4.7E-11 6.E-08 -- -- 6.3E-08 5.0E-11 -- -- --
Indeno(1,2,3-cd)pyrene 4.1E-02 ug/l 7.3E-01 7.3E-01 3.4E-08 4.1E-11 2.5E-08 3.0E-11 2.E-08 -- -- 2.6E-07 3.2E-10 -- -- --
Naphthalene 1.9E-01 ug/l -- -- 5.0E-09 2.0E-10 -- -- -- 2.0E-02 2.0E-02 3.9E-08 1.5E-09 1.9E-06 7.6E-08 2.E-06
Total Carcinogenic PAHs -- -- -- -- -- -- 5.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin 1.6E-06 ug/l 1.7E+01 1.7E+01 5.7E-15 1.7E-15 9.6E-14 2.8E-14 1.E-13 3.0E-05 3.0E-05 4.4E-14 1.3E-14 1.5E-09 4.3E-10 2.E-09
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-07

RM 6.5 E Metals
Arsenic, total 3.9E-01 ug/l 1.5E+00 1.5E+00 1.4E-10 3.9E-10 2.1E-10 5.9E-10 8.E-10 3.0E-04 3.0E-04 1.1E-09 3.1E-09 3.7E-06 1.0E-05 1.E-05
Arsenic, dissolved 3.3E-01 ug/l 1.5E+00 1.5E+00 1.2E-10 3.3E-10 1.8E-10 5.0E-10 7.E-10 3.0E-04 3.0E-04 9.4E-10 2.6E-09 3.1E-06 8.6E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 8.0E-04 ug/l 7.3E-01 7.3E-01 3.9E-10 8.1E-13 2.8E-10 5.9E-13 3.E-10 -- -- 3.0E-09 6.3E-12 -- -- --
Benzo(a)pyrene 6.3E-04 ug/l 7.3E+00 7.3E+00 5.2E-10 6.4E-13 3.8E-09 4.6E-12 4.E-09 -- -- 4.0E-09 4.9E-12 -- -- --
Benzo(b)fluoranthene 5.1E-04 ug/l 7.3E-01 7.3E-01 4.2E-10 5.1E-13 3.1E-10 3.7E-13 3.E-10 -- -- 3.3E-09 4.0E-12 -- -- --
Dibenzo(a,h)anthracene 1.6E-04 ug/l 7.3E+00 7.3E+00 2.1E-10 1.6E-13 1.5E-09 1.2E-12 2.E-09 -- -- 1.6E-09 1.3E-12 -- -- --
Indeno(1,2,3-cd)pyrene 3.5E-04 ug/l 7.3E-01 7.3E-01 2.9E-10 3.5E-13 2.1E-10 2.6E-13 2.E-10 -- -- 2.3E-09 2.7E-12 -- -- --
Naphthalene 6.5E-03 ug/l -- -- 1.7E-10 6.5E-12 -- -- -- 2.0E-02 2.0E-02 1.3E-09 5.1E-11 6.4E-08 2.5E-09 7.E-08
Total Carcinogenic PAHs -- -- -- -- -- -- 6.E-09 -- -- -- -- -- -- --
Pesticides
Aldrin 1.6E-06 ug/l 1.7E+01 1.7E+01 5.4E-15 1.6E-15 9.2E-14 2.7E-14 1.E-13 3.0E-05 3.0E-05 4.2E-14 1.2E-14 1.4E-09 4.1E-10 2.E-09
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
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TABLE 5-65.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 7.E-09

RM 6.5 W Metals
Arsenic, total 4.5E-01 ug/l 1.5E+00 1.5E+00 1.6E-10 4.5E-10 2.5E-10 6.8E-10 9.E-10 3.0E-04 3.0E-04 1.3E-09 3.5E-09 4.3E-06 1.2E-05 2.E-05
Arsenic, dissolved 3.9E-01 ug/l 1.5E+00 1.5E+00 1.4E-10 3.9E-10 2.1E-10 5.9E-10 8.E-10 3.0E-04 3.0E-04 1.1E-09 3.1E-09 3.7E-06 1.0E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 2.9E-03 ug/l 7.3E-01 7.3E-01 1.4E-09 2.9E-12 1.0E-09 2.1E-12 1.E-09 -- -- 1.1E-08 2.3E-11 -- -- --
Benzo(a)pyrene 2.7E-03 ug/l 7.3E+00 7.3E+00 2.2E-09 2.7E-12 1.6E-08 2.0E-11 2.E-08 -- -- 1.7E-08 2.1E-11 -- -- --
Benzo(b)fluoranthene 3.0E-03 ug/l 7.3E-01 7.3E-01 2.5E-09 3.0E-12 1.8E-09 2.2E-12 2.E-09 -- -- 2.0E-08 2.4E-11 -- -- --
Dibenzo(a,h)anthracene 5.0E-04 ug/l 7.3E+00 7.3E+00 6.4E-10 5.0E-13 4.6E-09 3.7E-12 5.E-09 -- -- 4.9E-09 3.9E-12 -- -- --
Indeno(1,2,3-cd)pyrene 3.2E-03 ug/l 7.3E-01 7.3E-01 2.6E-09 3.2E-12 1.9E-09 2.3E-12 2.E-09 -- -- 2.1E-08 2.5E-11 -- -- --
Naphthalene 1.2E-02 ug/l -- -- 3.0E-10 1.2E-11 -- -- -- 2.0E-02 2.0E-02 2.3E-09 9.2E-11 1.2E-07 4.6E-09 1.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- 3.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin 6.9E-06 ug/l 1.7E+01 1.7E+01 2.4E-14 7.0E-15 4.1E-13 1.2E-13 5.E-13 3.0E-05 3.0E-05 1.9E-13 5.4E-14 6.2E-09 1.8E-09 8.E-09
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08

RM 7.0 W Metals
Arsenic, total 3.5E-01 ug/l 1.5E+00 1.5E+00 1.3E-10 3.5E-10 1.9E-10 5.3E-10 7.E-10 3.0E-04 3.0E-04 9.9E-10 2.7E-09 3.3E-06 9.1E-06 1.E-05
Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 1.1E-10 3.0E-10 1.6E-10 4.5E-10 6.E-10 3.0E-04 3.0E-04 8.5E-10 2.3E-09 2.8E-06 7.8E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 2.2E-03 ug/l 7.3E-01 7.3E-01 1.0E-09 2.2E-12 7.7E-10 1.6E-12 8.E-10 -- -- 8.2E-09 1.7E-11 -- -- --
Benzo(a)pyrene 2.0E-03 ug/l 7.3E+00 7.3E+00 1.6E-09 2.0E-12 1.2E-08 1.4E-11 1.E-08 -- -- 1.3E-08 1.5E-11 -- -- --
Benzo(b)fluoranthene 1.9E-03 ug/l 7.3E-01 7.3E-01 1.5E-09 1.9E-12 1.1E-09 1.4E-12 1.E-09 -- -- 1.2E-08 1.5E-11 -- -- --
Dibenzo(a,h)anthracene 2.7E-04 ug/l 7.3E+00 7.3E+00 3.4E-10 2.7E-13 2.5E-09 2.0E-12 2.E-09 -- -- 2.7E-09 2.1E-12 -- -- --
Indeno(1,2,3-cd)pyrene 1.1E-03 ug/l 7.3E-01 7.3E-01 9.2E-10 1.1E-12 6.7E-10 8.1E-13 7.E-10 -- -- 7.2E-09 8.6E-12 -- -- --
Naphthalene 7.4E-04 ug/l -- -- 1.9E-11 7.5E-13 -- -- -- 2.0E-02 2.0E-02 1.5E-10 5.8E-12 7.4E-09 2.9E-10 8.E-09
Total Carcinogenic PAHs -- -- -- -- -- -- 2.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin 2.3E-06 ug/l 1.7E+01 1.7E+01 8.1E-15 2.4E-15 1.4E-13 4.0E-14 2.E-13 3.0E-05 3.0E-05 6.3E-14 1.8E-14 2.1E-09 6.1E-10 3.E-09
Herbicides
MCPP 4.6E+00 ug/l -- -- 4.9E-08 4.6E-09 -- -- -- 1.0E-03 1.0E-03 3.8E-07 3.6E-08 3.8E-04 3.6E-05 4.E-04
Conventionals
Perchlorate 2.7E+00 ug/l -- -- 8.1E-14 2.7E-09 -- -- -- 7.0E-04 7.0E-04 6.3E-13 2.1E-08 9.0E-10 3.0E-05 3.E-05
Exposure Point Total 2.E-08
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TABLE 5-65.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

RM 7.5 W Metals
Arsenic, total 4.8E-01 ug/l 1.5E+00 1.5E+00 1.8E-10 4.9E-10 2.7E-10 7.3E-10 1.E-09 3.0E-04 3.0E-04 1.4E-09 3.8E-09 4.6E-06 1.3E-05 2.E-05
Arsenic, dissolved 3.6E-01 ug/l 1.5E+00 1.5E+00 1.3E-10 3.7E-10 2.0E-10 5.5E-10 7.E-10 3.0E-04 3.0E-04 1.0E-09 2.8E-09 3.4E-06 9.5E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin 8.7E-07 ug/l 1.7E+01 1.7E+01 3.0E-15 8.8E-16 5.1E-14 1.5E-14 7.E-14 3.0E-05 3.0E-05 2.3E-14 6.8E-15 7.8E-10 2.3E-10 1.E-09
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-09

SIL Metals
Arsenic, total 4.1E-01 ug/l 1.5E+00 1.5E+00 1.5E-10 4.2E-10 2.3E-10 6.3E-10 9.E-10 3.0E-04 3.0E-04 1.2E-09 3.2E-09 3.9E-06 1.1E-05 1.E-05
Arsenic, dissolved 3.3E-01 ug/l 1.5E+00 1.5E+00 1.2E-10 3.4E-10 1.8E-10 5.0E-10 7.E-10 3.0E-04 3.0E-04 9.5E-10 2.6E-09 3.2E-06 8.7E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 2.6E-03 ug/l 7.3E-01 7.3E-01 1.3E-09 2.6E-12 9.3E-10 1.9E-12 9.E-10 -- -- 9.9E-09 2.1E-11 -- -- --
Benzo(a)pyrene 1.5E-03 ug/l 7.3E+00 7.3E+00 1.2E-09 1.5E-12 8.9E-09 1.1E-11 9.E-09 -- -- 9.4E-09 1.2E-11 -- -- --
Benzo(b)fluoranthene 1.5E-03 ug/l 7.3E-01 7.3E-01 1.2E-09 1.5E-12 9.0E-10 1.1E-12 9.E-10 -- -- 9.5E-09 1.2E-11 -- -- --
Dibenzo(a,h)anthracene 3.1E-04 ug/l 7.3E+00 7.3E+00 4.0E-10 3.1E-13 2.9E-09 2.3E-12 3.E-09 -- -- 3.1E-09 2.4E-12 -- -- --
Indeno(1,2,3-cd)pyrene 1.1E-03 ug/l 7.3E-01 7.3E-01 9.1E-10 1.1E-12 6.6E-10 8.0E-13 7.E-10 -- -- 7.1E-09 8.5E-12 -- -- --
Naphthalene 3.5E-03 ug/l -- -- 8.9E-11 3.5E-12 -- -- -- 2.0E-02 2.0E-02 6.9E-10 2.7E-11 3.5E-08 1.4E-09 4.E-08
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin 2.2E-06 ug/l 1.7E+01 1.7E+01 7.7E-15 2.3E-15 1.3E-13 3.8E-14 2.E-13 3.0E-05 3.0E-05 6.0E-14 1.8E-14 2.0E-09 5.8E-10 3.E-09
Herbicides
MCPP 7.2E+00 ug/l -- -- 7.7E-08 7.3E-09 -- -- -- 1.0E-03 1.0E-03 6.0E-07 5.7E-08 6.0E-04 5.7E-05 7.E-04
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08

RM 8.5 W Metals
Arsenic, total 4.3E-01 ug/l 1.5E+00 1.5E+00 1.6E-10 4.4E-10 2.4E-10 6.6E-10 9.E-10 3.0E-04 3.0E-04 1.2E-09 3.4E-09 4.1E-06 1.1E-05 2.E-05
Arsenic, dissolved 3.1E-01 ug/l 1.5E+00 1.5E+00 1.1E-10 3.1E-10 1.7E-10 4.7E-10 6.E-10 3.0E-04 3.0E-04 8.8E-10 2.4E-09 2.9E-06 8.1E-06 1.E-05
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TABLE 5-65.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene 2.9E-03 ug/l 7.3E-01 7.3E-01 2.4E-09 2.9E-12 1.7E-09 2.1E-12 2.E-09 -- -- 1.8E-08 2.2E-11 -- -- --
Naphthalene 2.1E-02 ug/l -- -- 5.3E-10 2.1E-11 -- -- -- 2.0E-02 2.0E-02 4.1E-09 1.6E-10 2.1E-07 8.1E-09 2.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- 2.E-09 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-09

RM 9.5 E Metals
Arsenic, total 4.1E-01 ug/l 1.5E+00 1.5E+00 1.5E-10 4.1E-10 2.3E-10 6.2E-10 8.E-10 3.0E-04 3.0E-04 1.2E-09 3.2E-09 3.9E-06 1.1E-05 1.E-05
Arsenic, dissolved 2.8E-01 ug/l 1.5E+00 1.5E+00 1.0E-10 2.9E-10 1.6E-10 4.3E-10 6.E-10 3.0E-04 3.0E-04 8.1E-10 2.2E-09 2.7E-06 7.4E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene 1.3E-02 ug/l -- -- 3.4E-10 1.3E-11 -- -- -- 2.0E-02 2.0E-02 2.7E-09 1.0E-10 1.3E-07 5.2E-09 1.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 8.E-10

RM 9.5 W Metals
Arsenic, total 4.9E-01 ug/l 1.5E+00 1.5E+00 1.8E-10 5.0E-10 2.7E-10 7.5E-10 1.E-09 3.0E-04 3.0E-04 1.4E-09 3.9E-09 4.7E-06 1.3E-05 2.E-05
Arsenic, dissolved 3.7E-01 ug/l 1.5E+00 1.5E+00 1.4E-10 3.8E-10 2.0E-10 5.6E-10 8.E-10 3.0E-04 3.0E-04 1.1E-09 2.9E-09 3.5E-06 9.7E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND

DO NOT QUOTE OR CITE
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TABLE 5-65.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Dibenzo(a,h)anthracene 3.5E-03 ug/l 7.3E+00 7.3E+00 4.5E-09 3.6E-12 3.3E-08 2.6E-11 3.E-08 -- -- 3.5E-08 2.8E-11 -- -- --
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 3.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08

Transect Samples
Transect W025, RM 2 Metals

Arsenic, total 3.5E-01 ug/l 1.5E+00 1.5E+00 1.3E-10 3.5E-10 1.9E-10 5.2E-10 7.E-10 3.0E-04 3.0E-04 9.9E-10 2.7E-09 3.3E-06 9.1E-06 1.E-05
Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 1.1E-10 3.0E-10 1.6E-10 4.5E-10 6.E-10 3.0E-04 3.0E-04 8.5E-10 2.3E-09 2.8E-06 7.8E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 3.7E-04 ug/l 7.3E-01 7.3E-01 1.8E-10 3.7E-13 1.3E-10 2.7E-13 1.E-10 -- -- 1.4E-09 2.9E-12 -- -- --
Benzo(a)pyrene 2.5E-04 ug/l 7.3E+00 7.3E+00 2.1E-10 2.5E-13 1.5E-09 1.8E-12 2.E-09 -- -- 1.6E-09 2.0E-12 -- -- --
Benzo(b)fluoranthene 3.1E-04 ug/l 7.3E-01 7.3E-01 2.6E-10 3.1E-13 1.9E-10 2.2E-13 2.E-10 -- -- 2.0E-09 2.4E-12 -- -- --
Dibenzo(a,h)anthracene 1.5E-04 ug/l 7.3E+00 7.3E+00 1.9E-10 1.5E-13 1.4E-09 1.1E-12 1.E-09 -- -- 1.5E-09 1.2E-12 -- -- --
Indeno(1,2,3-cd)pyrene 1.4E-04 ug/l 7.3E-01 7.3E-01 1.2E-10 1.4E-13 8.7E-11 1.0E-13 9.E-11 -- -- 9.2E-10 1.1E-12 -- -- --
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 3.E-09 -- -- -- -- -- -- --
Pesticides
Aldrin 2.6E-06 ug/l 1.7E+01 1.7E+01 9.1E-15 2.6E-15 1.5E-13 4.5E-14 2.E-13 3.0E-05 3.0E-05 7.1E-14 2.1E-14 2.4E-09 6.9E-10 3.E-09
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-09

Transect W027, MC Metals
Arsenic, total 4.4E-01 ug/l 1.5E+00 1.5E+00 1.6E-10 4.4E-10 2.4E-10 6.6E-10 9.E-10 3.0E-04 3.0E-04 1.3E-09 3.4E-09 4.2E-06 1.1E-05 2.E-05
Arsenic, dissolved 3.1E-01 ug/l 1.5E+00 1.5E+00 1.1E-10 3.1E-10 1.7E-10 4.6E-10 6.E-10 3.0E-04 3.0E-04 8.7E-10 2.4E-09 2.9E-06 8.0E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 2.2E-03 ug/l 7.3E-01 7.3E-01 1.1E-09 2.2E-12 7.8E-10 1.6E-12 8.E-10 -- -- 8.3E-09 1.7E-11 -- -- --
Benzo(a)pyrene 1.1E-03 ug/l 7.3E+00 7.3E+00 9.1E-10 1.1E-12 6.7E-09 8.2E-12 7.E-09 -- -- 7.1E-09 8.7E-12 -- -- --
Benzo(b)fluoranthene 2.8E-03 ug/l 7.3E-01 7.3E-01 2.3E-09 2.8E-12 1.7E-09 2.0E-12 2.E-09 -- -- 1.8E-08 2.2E-11 -- -- --
Dibenzo(a,h)anthracene 1.7E-03 ug/l 7.3E+00 7.3E+00 2.2E-09 1.7E-12 1.6E-08 1.3E-11 2.E-08 -- -- 1.7E-08 1.4E-11 -- -- --
Indeno(1,2,3-cd)pyrene 8.1E-04 ug/l 7.3E-01 7.3E-01 6.7E-10 8.1E-13 4.9E-10 5.9E-13 5.E-10 -- -- 5.2E-09 6.3E-12 -- -- --
Naphthalene 8.6E-03 ug/l -- -- 2.2E-10 8.6E-12 -- -- -- 2.0E-02 2.0E-02 1.7E-09 6.7E-11 8.5E-08 3.4E-09 9.E-08
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TABLE 5-65.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Total Carcinogenic PAHs -- -- -- -- -- -- 3.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin 4.3E-06 ug/l 1.7E+01 1.7E+01 1.5E-14 4.3E-15 2.5E-13 7.3E-14 3.E-13 3.0E-05 3.0E-05 1.1E-13 3.3E-14 3.8E-09 1.1E-09 5.E-09
Herbicides
MCPP 6.3E+00 ug/l -- -- 6.7E-08 6.3E-09 -- -- -- 1.0E-03 1.0E-03 5.2E-07 4.9E-08 5.2E-04 4.9E-05 6.E-04
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08

Transect W005, RM 3.9 Metals
Arsenic, total 4.6E-01 ug/l 1.5E+00 1.5E+00 1.7E-10 4.6E-10 2.5E-10 6.9E-10 9.E-10 3.0E-04 3.0E-04 1.3E-09 3.6E-09 4.3E-06 1.2E-05 2.E-05
Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 1.1E-10 3.0E-10 1.6E-10 4.5E-10 6.E-10 3.0E-04 3.0E-04 8.4E-10 2.3E-09 2.8E-06 7.7E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 1.1E-03 ug/l 7.3E-01 7.3E-01 5.5E-10 1.2E-12 4.0E-10 8.4E-13 4.E-10 -- -- 4.3E-09 9.0E-12 -- -- --
Benzo(a)pyrene 9.8E-04 ug/l 7.3E+00 7.3E+00 8.1E-10 9.9E-13 5.9E-09 7.2E-12 6.E-09 -- -- 6.3E-09 7.7E-12 -- -- --
Benzo(b)fluoranthene 1.1E-03 ug/l 7.3E-01 7.3E-01 9.0E-10 1.1E-12 6.6E-10 7.9E-13 7.E-10 -- -- 7.0E-09 8.4E-12 -- -- --
Dibenzo(a,h)anthracene 1.3E-04 ug/l 7.3E+00 7.3E+00 1.6E-10 1.3E-13 1.2E-09 9.3E-13 1.E-09 -- -- 1.2E-09 9.9E-13 -- -- --
Indeno(1,2,3-cd)pyrene 6.7E-04 ug/l 7.3E-01 7.3E-01 5.6E-10 6.7E-13 4.1E-10 4.9E-13 4.E-10 -- -- 4.3E-09 5.2E-12 -- -- --
Naphthalene 7.7E-03 ug/l -- -- 2.0E-10 7.7E-12 -- -- -- 2.0E-02 2.0E-02 1.5E-09 6.0E-11 7.6E-08 3.0E-09 8.E-08
Total Carcinogenic PAHs -- -- -- -- -- -- 9.E-09 -- -- -- -- -- -- --
Pesticides
Aldrin 2.7E-06 ug/l 1.7E+01 1.7E+01 9.3E-15 2.7E-15 1.6E-13 4.6E-14 2.E-13 3.0E-05 3.0E-05 7.3E-14 2.1E-14 2.4E-09 7.1E-10 3.E-09
Herbicides
MCPP 4.7E+00 ug/l -- -- 5.0E-08 4.7E-09 -- -- -- 1.0E-03 1.0E-03 3.9E-07 3.7E-08 3.9E-04 3.7E-05 4.E-04
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-09

Transect W011, RM 6.3 Metals
Arsenic, total 3.9E-01 ug/l 1.5E+00 1.5E+00 1.4E-10 3.9E-10 2.1E-10 5.8E-10 8.E-10 3.0E-04 3.0E-04 1.1E-09 3.0E-09 3.7E-06 1.0E-05 1.E-05
Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 1.1E-10 3.1E-10 1.7E-10 4.6E-10 6.E-10 3.0E-04 3.0E-04 8.6E-10 2.4E-09 2.9E-06 7.9E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 2.5E-03 ug/l 7.3E-01 7.3E-01 1.2E-09 2.5E-12 8.9E-10 1.9E-12 9.E-10 -- -- 9.5E-09 2.0E-11 -- -- --
Benzo(a)pyrene 8.5E-04 ug/l 7.3E+00 7.3E+00 6.9E-10 8.5E-13 5.1E-09 6.2E-12 5.E-09 -- -- 5.4E-09 6.6E-12 -- -- --
Benzo(b)fluoranthene 8.0E-04 ug/l 7.3E-01 7.3E-01 6.7E-10 8.0E-13 4.9E-10 5.9E-13 5.E-10 -- -- 5.2E-09 6.2E-12 -- -- --
Dibenzo(a,h)anthracene 1.0E-04 ug/l 7.3E+00 7.3E+00 1.3E-10 1.0E-13 9.4E-10 7.5E-13 9.E-10 -- -- 1.0E-09 7.9E-13 -- -- --
Indeno(1,2,3-cd)pyrene 6.5E-04 ug/l 7.3E-01 7.3E-01 5.4E-10 6.5E-13 3.9E-10 4.7E-13 4.E-10 -- -- 4.2E-09 5.1E-12 -- -- --
Naphthalene 6.0E-03 ug/l -- -- 1.5E-10 6.0E-12 -- -- -- 2.0E-02 2.0E-02 1.2E-09 4.7E-11 5.9E-08 2.3E-09 6.E-08
Total Carcinogenic PAHs -- -- -- -- -- -- 8.E-09 -- -- -- -- -- -- --
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tribal partners, and is subject to change in whole or in part. Page 10 of 11



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-65.
Calculation of Cancer Risks and Noncancer Hazards - Commercial Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Pesticides
Aldrin 2.3E-06 ug/l 1.7E+01 1.7E+01 7.9E-15 2.3E-15 1.3E-13 3.9E-14 2.E-13 3.0E-05 3.0E-05 6.1E-14 1.8E-14 2.0E-09 6.0E-10 3.E-09
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate ND ug/l -- -- ND ND ND ND ND 7.0E-04 7.0E-04 ND ND ND ND ND
Exposure Point Total 9.E-09

Transect W023, RM 11 Metals
Arsenic, total 4.0E-01 ug/l 1.5E+00 1.5E+00 1.5E-10 4.0E-10 2.2E-10 6.0E-10 8.E-10 3.0E-04 3.0E-04 1.1E-09 3.1E-09 3.8E-06 1.0E-05 1.E-05
Arsenic, dissolved 2.8E-01 ug/l 1.5E+00 1.5E+00 1.0E-10 2.8E-10 1.5E-10 4.3E-10 6.E-10 3.0E-04 3.0E-04 8.0E-10 2.2E-09 2.7E-06 7.4E-06 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 2.0E-03 ug/l 7.3E-01 7.3E-01 9.6E-10 2.0E-12 7.0E-10 1.5E-12 7.E-10 -- -- 7.5E-09 1.6E-11 -- -- --
Benzo(a)pyrene 2.8E-04 ug/l 7.3E+00 7.3E+00 2.3E-10 2.8E-13 1.7E-09 2.1E-12 2.E-09 -- -- 1.8E-09 2.2E-12 -- -- --
Benzo(b)fluoranthene 3.6E-04 ug/l 7.3E-01 7.3E-01 3.0E-10 3.7E-13 2.2E-10 2.7E-13 2.E-10 -- -- 2.4E-09 2.8E-12 -- -- --
Dibenzo(a,h)anthracene 1.3E-04 ug/l 7.3E+00 7.3E+00 1.6E-10 1.3E-13 1.2E-09 9.3E-13 1.E-09 -- -- 1.3E-09 9.9E-13 -- -- --
Indeno(1,2,3-cd)pyrene 1.8E-03 ug/l 7.3E-01 7.3E-01 1.5E-09 1.8E-12 1.1E-09 1.3E-12 1.E-09 -- -- 1.2E-08 1.4E-11 -- -- --
Naphthalene 9.0E-03 ug/l -- -- 2.3E-10 9.1E-12 -- -- -- 2.0E-02 2.0E-02 1.8E-09 7.0E-11 8.9E-08 3.5E-09 9.E-08
Total Carcinogenic PAHs -- -- -- -- -- -- 5.E-09 -- -- -- -- -- -- --
Pesticides
Aldrin 2.0E-06 ug/l 1.7E+01 1.7E+01 6.9E-15 2.0E-15 1.2E-13 3.4E-14 2.E-13 3.0E-05 3.0E-05 5.4E-14 1.6E-14 1.8E-09 5.2E-10 2.E-09
Herbicides
MCPP 4.2E+00 ug/l -- -- 4.5E-08 4.3E-09 -- -- -- 1.0E-03 1.0E-03 3.5E-07 3.3E-08 3.5E-04 3.3E-05 4.E-04
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-09

Notes:
a

b
c

d

Abbreviations:
-- = Not applicable. mg = milligram.
CDI = Chronic Daily Intake. NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
EPC = Exposure Point Concentration. ND = Not detected in given exposure area.
HQ = Hazard Quotient. PAHs = Polynuclear Aromatic Hydrocarbons.
kg = kilogram. RfD = Reference dose.
l = liter. ug = microgram.
LADI = Lifetime Average Daily Intake.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.

Cumulative cancer risks include total metals only.

Exposure areas for divers are ½ - mile reaches per side of river throughout the Study Area, where single point samples from RM 2.0 - 2.4 are in exposure area 2.0,  samples from RM 2.5 - 2.9 are in exposure area 
2.5, etc.  Each transect sample represents its own exposure area, and is listed individually.  River mile segments not listed indicate there are no human health surface water samples from that river reach.  Swan Island 
Lagoon and Multnomah Channel are their own exposure areas.
Numbers presented are rounded values.  Sums calculated before rounding.
Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic 
Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-66.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Single Point Samples
RM 2.0 E Metals

Arsenic, total 1.E-04 1.E-04
Arsenic, dissolved 1.E-04 1.E-04
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene 3.E-07 3.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP 2.E-03 2.E-03 2.E-03
Conventionals
Perchlorate NA NA
Exposure Point Totalb 1.E-04 3.E-07 2.E-03 2.E-03

RM 2.0 W Metals
Arsenic, total 1.E-04 1.E-04
Arsenic, dissolved 1.E-04 1.E-04
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 1.E-04

Endpoint-specific Hazard Indices
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TABLE 5-66.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 3.0 W Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 7.E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05

RM 3.5 E Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 7.E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene ND
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene --
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05
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TABLE 5-66.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 4.0 E Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 7.E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05

RM 4.0 W Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 7.E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05
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TABLE 5-66.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 4.5 E Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 8.E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05

RM 5.5 E Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 8.E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin 2.E-05 2.E-05
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05 2.E-05
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TABLE 5-66.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 5.5 W Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 7.E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05

RM 6.0 W Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 8.E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 3.E-05 3.E-05
Total Carcinogenic PAHs --
Pesticides
Aldrin 1.E-08 1.E-08
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05 3.E-05 1.E-08
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TABLE 5-66.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 6.5 E Metals
Arsenic, total 8.E-05 8.E-05
Arsenic, dissolved 7.E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 7.E-07 7.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin 1.E-08 1.E-08
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 8.E-05 7.E-07 1.E-08

RM 6.5 W Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 8.E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-06 1.E-06
Total Carcinogenic PAHs --
Pesticides
Aldrin 7.E-08 7.E-08
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05 1.E-06 7.E-08
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TABLE 5-66.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 7.0 W Metals
Arsenic, total 8.E-05 8.E-05
Arsenic, dissolved 7.E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 3.E-08 3.E-08
Total Carcinogenic PAHs --
Pesticides
Aldrin 1.E-08 1.E-08
Herbicides
MCPP 2.E-03 2.E-03 2.E-03
Conventionals
Perchlorate 4.E-04 4.E-04
Exposure Point Total 8.E-05 3.E-08 2.E-03 2.E-03 4.E-04

RM 7.5 W Metals
Arsenic, total 1.E-04 1.E-04
Arsenic, dissolved 8.E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin 4.E-09 4.E-09
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 1.E-04 4.E-09
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TABLE 5-66.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 8 SIL Metals
Arsenic, total 8.E-05 8.E-05
Arsenic, dissolved 7.E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 3.E-07 3.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin 2.E-08 2.E-08
Herbicides
MCPP 6.E-03 6.E-03 6.E-03
Conventionals
Perchlorate NA NA
Exposure Point Total 8.E-05 3.E-07 6.E-03 6.E-03

RM 8.5 W Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 8.E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene --
Naphthalene 3.E-06 3.E-06
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05 3.E-06
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TABLE 5-66.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 9.5 E Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene 8.E-07 8.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05 8.E-07

RM 9.5 W Metals
Arsenic, total 1.E-04 1.E-04
Arsenic, dissolved 9.E-05 9.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 1.E-04
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TABLE 5-66.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

Transect Samples
Transect W025, RM 2 Metals

Arsenic, total 1.E-04 1.E-04
Arsenic, dissolved 1.E-04 1.E-04
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin 2.E-08 2.E-08
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 1.E-04 2.E-08

Transect W027, MC Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 8.E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 3.E-07 3.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin 2.E-08 2.E-08
Herbicides
MCPP 4.E-03 4.E-03 4.E-03
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05 3.E-07 4.E-03 4.E-03
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TABLE 5-66.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

Transect W005, RM 3.9 Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 7.E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-06 1.E-06
Total Carcinogenic PAHs --
Pesticides
Aldrin 2.E-08 2.E-08
Herbicides
MCPP 3.E-03 3.E-03 3.E-03
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05 1.E-06 3.E-03 3.E-03

Transect W011, RM 6.3 Metals
Arsenic, total 8.E-05 8.E-05
Arsenic, dissolved 8.E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 6.E-07 6.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin 1.E-08 1.E-08
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate ND ND
Exposure Point Total 8.E-05 6.E-07 1.E-08
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TABLE 5-66.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Wet Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

Transect W023, RM 11 Metals
Arsenic, total 8.E-05 8.E-05
Arsenic, dissolved 8.E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-06 1.E-06
Total Carcinogenic PAHs --
Pesticides
Aldrin 1.E-08 1.E-08
Herbicides
MCPP 3.E-03 3.E-03 3.E-03
Conventionals
Perchlorate NA NA
Exposure Point Total 8.E-05 1.E-06 3.E-03 3.E-03

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations: -- = Not Applicable
EPC = Exposure Point Concentration
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
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TABLE 5-67.
Calculation of Endpoint-Specific Hanzard Indices - Commerical Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Single Point Samples
RM 2.0 E Metals

Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene 4.E-08 4.E-08
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP 5.E-04 5.E-04 5.E-04
Conventionals
Perchlorate NA NA
Exposure Point Totalb 2.E-05 4.E-08 5.E-04 5.E-04

RM 2.0 W Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 2.E-05 2.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05

Endpoint-specific Hazard Indices
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TABLE 5-67.
Calculation of Endpoint-Specific Hanzard Indices - Commerical Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 3.0 W Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05

RM 3.5 E Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene ND
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene --
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05
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TABLE 5-67.
Calculation of Endpoint-Specific Hanzard Indices - Commerical Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 4.0 E Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05

RM 4.0 W Metals
Arsenic, total 1.E-05 1.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 1.E-05
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TABLE 5-67.
Calculation of Endpoint-Specific Hanzard Indices - Commerical Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 4.5 E Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05

RM 5.5 E Metals
Arsenic, total 1.E-05 1.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin 1.E-06 1.E-06
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 1.E-05 1.E-06
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TABLE 5-67.
Calculation of Endpoint-Specific Hanzard Indices - Commerical Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 5.5 W Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05

RM 6.0 W Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 2.E-06 2.E-06
Total Carcinogenic PAHs --
Pesticides
Aldrin 2.E-09 2.E-09
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-06 2.E-09
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TABLE 5-67.
Calculation of Endpoint-Specific Hanzard Indices - Commerical Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 6.5 E Metals
Arsenic, total 1.E-05 1.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 7.E-08 7.E-08
Total Carcinogenic PAHs --
Pesticides
Aldrin 2.E-09 2.E-09
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 1.E-05 7.E-08 2.E-09

RM 6.5 W Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-07 1.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin 8.E-09 8.E-09
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05 1.E-07 8.E-09
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TABLE 5-67.
Calculation of Endpoint-Specific Hanzard Indices - Commerical Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 7.0 W Metals
Arsenic, total 1.E-05 1.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 8.E-09 8.E-09
Total Carcinogenic PAHs --
Pesticides
Aldrin 3.E-09 3.E-09
Herbicides
MCPP 4.E-04 4.E-04 4.E-04
Conventionals
Perchlorate 3.E-05 3.E-05
Exposure Point Total 1.E-05 8.E-09 4.E-04 4.E-04 3.E-05

RM 7.5 W Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin 1.E-09 1.E-09
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05 1.E-09
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TABLE 5-67.
Calculation of Endpoint-Specific Hanzard Indices - Commerical Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 8 SIL Metals
Arsenic, total 1.E-05 1.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 4.E-08 4.E-08
Total Carcinogenic PAHs --
Pesticides
Aldrin 3.E-09 3.E-09
Herbicides
MCPP 7.E-04 7.E-04 7.E-04
Conventionals
Perchlorate NA NA
Exposure Point Total 1.E-05 4.E-08 7.E-04 7.E-04

RM 8.5 W Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene --
Naphthalene 2.E-07 2.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05 2.E-07
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TABLE 5-67.
Calculation of Endpoint-Specific Hanzard Indices - Commerical Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 9.5 E Metals
Arsenic, total 1.E-05 1.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene 1.E-07 1.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 1.E-05 1.E-07

RM 9.5 W Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05
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TABLE 5-67.
Calculation of Endpoint-Specific Hanzard Indices - Commerical Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

Transect Samples
Transect W025, RM 2 Metals

Arsenic, total 1.E-05 1.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin 3.E-09 3.E-09
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 1.E-05 3.E-09

Transect W027, MC Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 9.E-08 9.E-08
Total Carcinogenic PAHs --
Pesticides
Aldrin 5.E-09 5.E-09
Herbicides
MCPP 6.E-04 6.E-04 6.E-04
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05 9.E-08 6.E-04 6.E-04
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TABLE 5-67.
Calculation of Endpoint-Specific Hanzard Indices - Commerical Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

Transect W005, RM 3.9 Metals
Arsenic, total 2.E-05 2.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 8.E-08 8.E-08
Total Carcinogenic PAHs --
Pesticides
Aldrin 3.E-09 3.E-09
Herbicides
MCPP 4.E-04 4.E-04 4.E-04
Conventionals
Perchlorate NA NA
Exposure Point Total 2.E-05 8.E-08 4.E-04 4.E-04

Transect W011, RM 6.3 Metals
Arsenic, total 1.E-05 1.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 6.E-08 6.E-08
Total Carcinogenic PAHs --
Pesticides
Aldrin 3.E-09 3.E-09
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate ND ND
Exposure Point Total 1.E-05 6.E-08 3.E-09
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TABLE 5-67.
Calculation of Endpoint-Specific Hanzard Indices - Commerical Diver in Wet Suit, Surface Water Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Wet Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

Transect W023, RM 11 Metals
Arsenic, total 1.E-05 1.E-05
Arsenic, dissolved 1.E-05 1.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 9.E-08 9.E-08
Total Carcinogenic PAHs --
Pesticides
Aldrin 2.E-09 2.E-09
Herbicides
MCPP 4.E-04 4.E-04 4.E-04
Conventionals
Perchlorate NA NA
Exposure Point Total 1.E-05 9.E-08 4.E-04 4.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations: -- = Not Applicable
EPC = Exposure Point Concentration
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
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TABLE 5-68.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Commerical Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Single Point Samples
RM 2.0 E Metals

Arsenic, total 6.2E-01 ug/l 1.5E+00 1.5E+00 4.4E-10 8.7E-09 6.5E-10 1.3E-08 1.E-08 3.0E-04 3.0E-04 1.2E-09 2.4E-08 4.1E-06 8.1E-05 9.E-05
Arsenic, dissolved 6.4E-01 ug/l 1.5E+00 1.5E+00 4.5E-10 8.9E-09 6.7E-10 1.3E-08 1.E-08 3.0E-04 3.0E-04 1.3E-09 2.5E-08 4.2E-06 8.3E-05 9.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene 6.5E-03 ug/l -- -- 2.5E-10 9.1E-11 -- -- -- 2.0E-02 2.0E-02 6.9E-10 2.5E-10 3.5E-08 1.3E-08 5.E-08
Total Carcinogenic PAHsc -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP 5.2E+00 ug/l -- -- 7.6E-08 7.3E-08 -- -- -- 1.0E-03 1.0E-03 2.1E-07 2.0E-07 2.1E-04 2.0E-04 4.E-04
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Totald 1.E-08

RM 2.0 W Metals
Arsenic, total 6.9E-01 ug/l 1.5E+00 1.5E+00 4.8E-10 9.6E-09 7.2E-10 1.4E-08 2.E-08 3.0E-04 3.0E-04 1.3E-09 2.7E-08 4.5E-06 9.0E-05 9.E-05
Arsenic, dissolved 6.2E-01 ug/l 1.5E+00 1.5E+00 4.4E-10 8.7E-09 6.5E-10 1.3E-08 1.E-08 3.0E-04 3.0E-04 1.2E-09 2.4E-08 4.1E-06 8.1E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08

RM 3.0 W Metals
Arsenic, total 4.9E-01 ug/l 1.5E+00 1.5E+00 3.4E-10 6.8E-09 5.2E-10 1.0E-08 1.E-08 3.0E-04 3.0E-04 9.6E-10 1.9E-08 3.2E-06 6.4E-05 7.E-05
Arsenic, dissolved 4.1E-01 ug/l 1.5E+00 1.5E+00 2.9E-10 5.7E-09 4.3E-10 8.6E-09 9.E-09 3.0E-04 3.0E-04 8.1E-10 1.6E-08 2.7E-06 5.3E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 3.0E-03 ug/l 7.3E-01 7.3E-01 2.0E-09 4.2E-11 1.4E-09 3.1E-11 1.E-09 -- -- 5.5E-09 1.2E-10 -- -- --
Benzo(a)pyrene 2.7E-03 ug/l 7.3E+00 7.3E+00 3.0E-09 3.8E-11 2.2E-08 2.8E-10 2.E-08 -- -- 8.4E-09 1.1E-10 -- -- --
Benzo(b)fluoranthene 2.8E-03 ug/l 7.3E-01 7.3E-01 3.2E-09 3.9E-11 2.3E-09 2.9E-11 2.E-09 -- -- 8.9E-09 1.1E-10 -- -- --

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb
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TABLE 5-68.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Commerical Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 3.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 4.E-08

RM 3.5 E Metals
Arsenic, total 4.9E-01 ug/l 1.5E+00 1.5E+00 3.4E-10 6.8E-09 5.1E-10 1.0E-08 1.E-08 3.0E-04 3.0E-04 9.6E-10 1.9E-08 3.2E-06 6.4E-05 7.E-05
Arsenic, dissolved 4.1E-01 ug/l 1.5E+00 1.5E+00 2.9E-10 5.7E-09 4.3E-10 8.6E-09 9.E-09 3.0E-04 3.0E-04 8.1E-10 1.6E-08 2.7E-06 5.3E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 1.2E-02 ug/l 7.3E-01 7.3E-01 7.9E-09 1.7E-10 5.7E-09 1.2E-10 6.E-09 -- -- 2.2E-08 4.7E-10 -- -- --
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene 9.0E-03 ug/l 7.3E-01 7.3E-01 1.0E-08 1.3E-10 7.4E-09 9.2E-11 8.E-09 -- -- 2.9E-08 3.5E-10 -- -- --
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene 5.5E-03 ug/l 7.3E-01 7.3E-01 6.2E-09 7.7E-11 4.5E-09 5.6E-11 5.E-09 -- -- 1.7E-08 2.2E-10 -- -- --
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 2.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08

RM 4.0 E Metals
Arsenic, total 4.8E-01 ug/l 1.5E+00 1.5E+00 3.4E-10 6.7E-09 5.1E-10 1.0E-08 1.E-08 3.0E-04 3.0E-04 9.4E-10 1.9E-08 3.1E-06 6.3E-05 7.E-05
Arsenic, dissolved 4.2E-01 ug/l 1.5E+00 1.5E+00 2.9E-10 5.9E-09 4.4E-10 8.8E-09 9.E-09 3.0E-04 3.0E-04 8.3E-10 1.6E-08 2.8E-06 5.5E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 6.5E-03 ug/l 7.3E-01 7.3E-01 4.3E-09 9.1E-11 3.1E-09 6.6E-11 3.E-09 -- -- 1.2E-08 2.5E-10 -- -- --
Benzo(a)pyrene 4.0E-03 ug/l 7.3E+00 7.3E+00 4.5E-09 5.6E-11 3.3E-08 4.1E-10 3.E-08 -- -- 1.3E-08 1.6E-10 -- -- --
Benzo(b)fluoranthene 4.0E-03 ug/l 7.3E-01 7.3E-01 4.5E-09 5.6E-11 3.3E-09 4.1E-11 3.E-09 -- -- 1.3E-08 1.6E-10 -- -- --
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 4.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
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TABLE 5-68.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Commerical Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 5.E-08

RM 4.0 W Metals
Arsenic, total 4.9E-01 ug/l 1.5E+00 1.5E+00 3.4E-10 6.8E-09 5.2E-10 1.0E-08 1.E-08 3.0E-04 3.0E-04 9.6E-10 1.9E-08 3.2E-06 6.4E-05 7.E-05
Arsenic, dissolved 4.2E-01 ug/l 1.5E+00 1.5E+00 2.9E-10 5.9E-09 4.4E-10 8.8E-09 9.E-09 3.0E-04 3.0E-04 8.3E-10 1.6E-08 2.8E-06 5.5E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 5.9E-03 ug/l 7.3E-01 7.3E-01 3.9E-09 8.2E-11 2.8E-09 6.0E-11 3.E-09 -- -- 1.1E-08 2.3E-10 -- -- --
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 3.E-09 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08

RM 4.5 E Metals
Arsenic, total 4.8E-01 ug/l 1.5E+00 1.5E+00 3.4E-10 6.7E-09 5.1E-10 1.0E-08 1.E-08 3.0E-04 3.0E-04 9.4E-10 1.9E-08 3.1E-06 6.3E-05 7.E-05
Arsenic, dissolved 4.3E-01 ug/l 1.5E+00 1.5E+00 3.0E-10 6.0E-09 4.5E-10 9.0E-09 9.E-09 3.0E-04 3.0E-04 8.4E-10 1.7E-08 2.8E-06 5.6E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 7.8E-03 ug/l 7.3E-01 7.3E-01 5.1E-09 1.1E-10 3.7E-09 8.0E-11 4.E-09 -- -- 1.4E-08 3.1E-10 -- -- --
Benzo(a)pyrene 7.5E-03 ug/l 7.3E+00 7.3E+00 8.4E-09 1.0E-10 6.1E-08 7.7E-10 6.E-08 -- -- 2.3E-08 2.9E-10 -- -- --
Benzo(b)fluoranthene 8.0E-03 ug/l 7.3E-01 7.3E-01 9.1E-09 1.1E-10 6.6E-09 8.2E-11 7.E-09 -- -- 2.5E-08 3.1E-10 -- -- --
Dibenzo(a,h)anthracene 4.4E-03 ug/l 7.3E+00 7.3E+00 7.6E-09 6.2E-11 5.6E-08 4.5E-10 6.E-08 -- -- 2.1E-08 1.7E-10 -- -- --
Indeno(1,2,3-cd)pyrene 5.7E-03 ug/l 7.3E-01 7.3E-01 6.4E-09 8.0E-11 4.7E-09 5.8E-11 5.E-09 -- -- 1.8E-08 2.2E-10 -- -- --
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07

RM 5.5 E Metals
Arsenic, total 5.0E-01 ug/l 1.5E+00 1.5E+00 3.5E-10 6.9E-09 5.2E-10 1.0E-08 1.E-08 3.0E-04 3.0E-04 9.8E-10 1.9E-08 3.3E-06 6.5E-05 7.E-05
Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 3.2E-10 6.4E-09 4.8E-10 9.6E-09 1.E-08 3.0E-04 3.0E-04 9.0E-10 1.8E-08 3.0E-06 6.0E-05 6.E-05
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TABLE 5-68.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Commerical Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin 4.1E-03 ug/l 1.7E+01 1.7E+01 1.9E-11 5.7E-11 3.2E-10 9.6E-10 1.E-09 3.0E-05 3.0E-05 5.3E-11 1.6E-10 1.8E-06 5.3E-06 7.E-06
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08

RM 5.5 W Metals
Arsenic, total 5.0E-01 ug/l 1.5E+00 1.5E+00 3.5E-10 7.0E-09 5.3E-10 1.0E-08 1.E-08 3.0E-04 3.0E-04 9.8E-10 2.0E-08 3.3E-06 6.5E-05 7.E-05
Arsenic, dissolved 4.2E-01 ug/l 1.5E+00 1.5E+00 2.9E-10 5.9E-09 4.4E-10 8.8E-09 9.E-09 3.0E-04 3.0E-04 8.3E-10 1.6E-08 2.8E-06 5.5E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 4.3E-03 ug/l 7.3E-01 7.3E-01 2.8E-09 6.0E-11 2.1E-09 4.4E-11 2.E-09 -- -- 7.9E-09 1.7E-10 -- -- --
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 2.E-09 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08

RM 6.0 W Metals
Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 3.6E-10 7.2E-09 5.4E-10 1.1E-08 1.E-08 3.0E-04 3.0E-04 1.0E-09 2.0E-08 3.4E-06 6.7E-05 7.E-05
Arsenic, dissolved 4.7E-01 ug/l 1.5E+00 1.5E+00 3.3E-10 6.6E-09 4.9E-10 9.9E-09 1.E-08 3.0E-04 3.0E-04 9.2E-10 1.8E-08 3.1E-06 6.1E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 1.4E-01 ug/l 7.3E-01 7.3E-01 9.0E-08 1.9E-09 6.5E-08 1.4E-09 7.E-08 -- -- 2.5E-07 5.4E-09 -- -- --
Benzo(a)pyrene 1.5E-01 ug/l 7.3E+00 7.3E+00 1.7E-07 2.1E-09 1.2E-06 1.5E-08 1.E-06 -- -- 4.7E-07 5.9E-09 -- -- --
Benzo(b)fluoranthene 1.1E-01 ug/l 7.3E-01 7.3E-01 1.2E-07 1.5E-09 9.1E-08 1.1E-09 9.E-08 -- -- 3.5E-07 4.3E-09 -- -- --
Dibenzo(a,h)anthracene 1.4E-02 ug/l 7.3E+00 7.3E+00 2.4E-08 1.9E-10 1.7E-07 1.4E-09 2.E-07 -- -- 6.7E-08 5.4E-10 -- -- --
Indeno(1,2,3-cd)pyrene 1.1E-01 ug/l 7.3E-01 7.3E-01 1.2E-07 1.5E-09 9.1E-08 1.1E-09 9.E-08 -- -- 3.5E-07 4.3E-09 -- -- --
Naphthalene 7.7E-01 ug/l -- -- 2.9E-08 1.1E-08 -- -- -- 2.0E-02 2.0E-02 8.2E-08 3.0E-08 4.1E-06 1.5E-06 6.E-06
Total Carcinogenic PAHs -- -- -- -- -- -- 2.E-06 -- -- -- -- -- -- --
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TABLE 5-68.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Commerical Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Pesticides
Aldrin 2.1E-06 ug/l 1.7E+01 1.7E+01 1.0E-14 3.0E-14 1.7E-13 5.1E-13 7.E-13 3.0E-05 3.0E-05 2.8E-14 8.4E-14 9.4E-10 2.8E-09 4.E-09
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-06

RM 6.5 E Metals
Arsenic, total 4.2E-01 ug/l 1.5E+00 1.5E+00 3.0E-10 5.9E-09 4.5E-10 8.9E-09 9.E-09 3.0E-04 3.0E-04 8.3E-10 1.7E-08 2.8E-06 5.5E-05 6.E-05
Arsenic, dissolved 3.7E-01 ug/l 1.5E+00 1.5E+00 2.6E-10 5.2E-09 3.9E-10 7.8E-09 8.E-09 3.0E-04 3.0E-04 7.3E-10 1.5E-08 2.4E-06 4.8E-05 5.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 1.2E-03 ug/l 7.3E-01 7.3E-01 7.5E-10 1.6E-11 5.5E-10 1.2E-11 6.E-10 -- -- 2.1E-09 4.5E-11 -- -- --
Benzo(a)pyrene 9.4E-04 ug/l 7.3E+00 7.3E+00 1.1E-09 1.3E-11 7.7E-09 9.6E-11 8.E-09 -- -- 2.9E-09 3.7E-11 -- -- --
Benzo(b)fluoranthene 7.2E-04 ug/l 7.3E-01 7.3E-01 8.2E-10 1.0E-11 6.0E-10 7.4E-12 6.E-10 -- -- 2.3E-09 2.8E-11 -- -- --
Dibenzo(a,h)anthracene 8.8E-04 ug/l 7.3E+00 7.3E+00 1.5E-09 1.2E-11 1.1E-08 9.0E-11 1.E-08 -- -- 4.3E-09 3.4E-11 -- -- --
Indeno(1,2,3-cd)pyrene 4.5E-04 ug/l 7.3E-01 7.3E-01 5.1E-10 6.4E-12 3.8E-10 4.6E-12 4.E-10 -- -- 1.4E-09 1.8E-11 -- -- --
Naphthalene 1.7E-02 ug/l -- -- 6.4E-10 2.4E-10 -- -- -- 2.0E-02 2.0E-02 1.8E-09 6.6E-10 9.0E-08 3.3E-08 1.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- 2.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin 2.1E-06 ug/l 1.7E+01 1.7E+01 1.0E-14 3.0E-14 1.7E-13 5.1E-13 7.E-13 3.0E-05 3.0E-05 2.8E-14 8.3E-14 9.3E-10 2.8E-09 4.E-09
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08

RM 6.5 W Metals
Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 3.6E-10 7.3E-09 5.5E-10 1.1E-08 1.E-08 3.0E-04 3.0E-04 1.0E-09 2.0E-08 3.4E-06 6.8E-05 7.E-05
Arsenic, dissolved 4.5E-01 ug/l 1.5E+00 1.5E+00 3.2E-10 6.3E-09 4.7E-10 9.4E-09 1.E-08 3.0E-04 3.0E-04 8.8E-10 1.8E-08 2.9E-06 5.9E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 6.1E-03 ug/l 7.3E-01 7.3E-01 4.0E-09 8.6E-11 2.9E-09 6.3E-11 3.E-09 -- -- 1.1E-08 2.4E-10 -- -- --
Benzo(a)pyrene 6.6E-03 ug/l 7.3E+00 7.3E+00 7.4E-09 9.3E-11 5.4E-08 6.8E-10 5.E-08 -- -- 2.1E-08 2.6E-10 -- -- --
Benzo(b)fluoranthene 6.8E-03 ug/l 7.3E-01 7.3E-01 7.7E-09 9.5E-11 5.6E-09 6.9E-11 6.E-09 -- -- 2.1E-08 2.6E-10 -- -- --
Dibenzo(a,h)anthracene 8.7E-04 ug/l 7.3E+00 7.3E+00 1.5E-09 1.2E-11 1.1E-08 8.8E-11 1.E-08 -- -- 4.2E-09 3.4E-11 -- -- --
Indeno(1,2,3-cd)pyrene 6.1E-03 ug/l 7.3E-01 7.3E-01 6.9E-09 8.5E-11 5.0E-09 6.2E-11 5.E-09 -- -- 1.9E-08 2.4E-10 -- -- --
Naphthalene 2.9E-02 ug/l -- -- 1.1E-09 4.0E-10 -- -- -- 2.0E-02 2.0E-02 3.0E-09 1.1E-09 1.5E-07 5.6E-08 2.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- 8.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin 1.6E-05 ug/l 1.7E+01 1.7E+01 7.6E-14 2.3E-13 1.3E-12 3.9E-12 5.E-12 3.0E-05 3.0E-05 2.1E-13 6.4E-13 7.1E-09 2.1E-08 3.E-08
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 9.E-08
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TABLE 5-68.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Commerical Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

RM 7.0 W Metals
Arsenic, total 4.5E-01 ug/l 1.5E+00 1.5E+00 3.2E-10 6.3E-09 4.7E-10 9.5E-09 1.E-08 3.0E-04 3.0E-04 8.9E-10 1.8E-08 3.0E-06 5.9E-05 6.E-05
Arsenic, dissolved 4.0E-01 ug/l 1.5E+00 1.5E+00 2.8E-10 5.6E-09 4.3E-10 8.5E-09 9.E-09 3.0E-04 3.0E-04 7.9E-10 1.6E-08 2.6E-06 5.3E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 3.4E-03 ug/l 7.3E-01 7.3E-01 2.2E-09 4.8E-11 1.6E-09 3.5E-11 2.E-09 -- -- 6.3E-09 1.3E-10 -- -- --
Benzo(a)pyrene 2.9E-03 ug/l 7.3E+00 7.3E+00 3.2E-09 4.0E-11 2.3E-08 2.9E-10 2.E-08 -- -- 9.0E-09 1.1E-10 -- -- --
Benzo(b)fluoranthene 2.4E-03 ug/l 7.3E-01 7.3E-01 2.7E-09 3.3E-11 1.9E-09 2.4E-11 2.E-09 -- -- 7.5E-09 9.2E-11 -- -- --
Dibenzo(a,h)anthracene 5.4E-04 ug/l 7.3E+00 7.3E+00 9.4E-10 7.6E-12 6.8E-09 5.5E-11 7.E-09 -- -- 2.6E-09 2.1E-11 -- -- --
Indeno(1,2,3-cd)pyrene 2.8E-03 ug/l 7.3E-01 7.3E-01 3.2E-09 3.9E-11 2.3E-09 2.9E-11 2.E-09 -- -- 8.9E-09 1.1E-10 -- -- --
Naphthalene 7.4E-04 ug/l -- -- 2.8E-11 1.0E-11 -- -- -- 2.0E-02 2.0E-02 7.9E-11 2.9E-11 4.0E-09 1.5E-09 5.E-09
Total Carcinogenic PAHs -- -- -- -- -- -- 4.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin 3.3E-06 ug/l 1.7E+01 1.7E+01 1.6E-14 4.6E-14 2.6E-13 7.9E-13 1.E-12 3.0E-05 3.0E-05 4.4E-14 1.3E-13 1.5E-09 4.3E-09 6.E-09
Herbicides
MCPP 6.2E+00 ug/l -- -- 9.0E-08 8.6E-08 -- -- -- 1.0E-03 1.0E-03 2.5E-07 2.4E-07 2.5E-04 2.4E-04 5.E-04
Conventionals
Perchlorate 7.0E+00 ug/l -- -- 3.5E-13 9.8E-08 -- -- -- 7.0E-04 7.0E-04 9.9E-13 2.7E-07 1.4E-09 3.9E-04 4.E-04
Exposure Point Total 5.E-08

RM 7.5 W Metals
Arsenic, total 5.4E-01 ug/l 1.5E+00 1.5E+00 3.8E-10 7.6E-09 5.7E-10 1.1E-08 1.E-08 3.0E-04 3.0E-04 1.1E-09 2.1E-08 3.5E-06 7.1E-05 7.E-05
Arsenic, dissolved 4.3E-01 ug/l 1.5E+00 1.5E+00 3.0E-10 6.0E-09 4.5E-10 9.0E-09 9.E-09 3.0E-04 3.0E-04 8.4E-10 1.7E-08 2.8E-06 5.6E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin 8.7E-07 ug/l 1.7E+01 1.7E+01 4.1E-15 1.2E-14 7.0E-14 2.1E-13 3.E-13 3.0E-05 3.0E-05 1.1E-14 3.4E-14 3.8E-10 1.1E-09 2.E-09
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08

SIL Metals
Arsenic, total 4.4E-01 ug/l 1.5E+00 1.5E+00 3.1E-10 6.2E-09 4.7E-10 9.3E-09 1.E-08 3.0E-04 3.0E-04 8.7E-10 1.7E-08 2.9E-06 5.8E-05 6.E-05
Arsenic, dissolved 3.8E-01 ug/l 1.5E+00 1.5E+00 2.7E-10 5.3E-09 4.0E-10 7.9E-09 8.E-09 3.0E-04 3.0E-04 7.4E-10 1.5E-08 2.5E-06 4.9E-05 5.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 2.9E-03 ug/l 7.3E-01 7.3E-01 1.9E-09 4.1E-11 1.4E-09 3.0E-11 1.E-09 -- -- 5.4E-09 1.1E-10 -- -- --
Benzo(a)pyrene 4.8E-03 ug/l 7.3E+00 7.3E+00 5.4E-09 6.8E-11 4.0E-08 4.9E-10 4.E-08 -- -- 1.5E-08 1.9E-10 -- -- --
Benzo(b)fluoranthene 2.6E-03 ug/l 7.3E-01 7.3E-01 2.9E-09 3.6E-11 2.1E-09 2.6E-11 2.E-09 -- -- 8.2E-09 1.0E-10 -- -- --
Dibenzo(a,h)anthracene 7.8E-04 ug/l 7.3E+00 7.3E+00 1.3E-09 1.1E-11 9.8E-09 8.0E-11 1.E-08 -- -- 3.8E-09 3.1E-11 -- -- --

DO NOT QUOTE OR CITE
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TABLE 5-68.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Commerical Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Indeno(1,2,3-cd)pyrene 1.9E-03 ug/l 7.3E-01 7.3E-01 2.2E-09 2.7E-11 1.6E-09 1.9E-11 2.E-09 -- -- 6.0E-09 7.5E-11 -- -- --
Naphthalene 6.9E-03 ug/l -- -- 2.6E-10 9.6E-11 -- -- -- 2.0E-02 2.0E-02 7.3E-10 2.7E-10 3.7E-08 1.3E-08 5.E-08
Total Carcinogenic PAHs -- -- -- -- -- -- 6.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin 4.0E-06 ug/l 1.7E+01 1.7E+01 1.9E-14 5.6E-14 3.2E-13 9.4E-13 1.E-12 3.0E-05 3.0E-05 5.2E-14 1.6E-13 1.7E-09 5.2E-09 7.E-09
Herbicides
MCPP 1.9E+01 ug/l -- -- 2.7E-07 2.6E-07 -- -- -- 1.0E-03 1.0E-03 7.6E-07 7.3E-07 7.6E-04 7.3E-04 1.E-03
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 6.E-08

RM 8.5 W Metals
Arsenic, total 5.0E-01 ug/l 1.5E+00 1.5E+00 3.5E-10 7.0E-09 5.3E-10 1.1E-08 1.E-08 3.0E-04 3.0E-04 9.9E-10 2.0E-08 3.3E-06 6.5E-05 7.E-05
Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 3.2E-10 6.4E-09 4.8E-10 9.6E-09 1.E-08 3.0E-04 3.0E-04 9.0E-10 1.8E-08 3.0E-06 6.0E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene 5.1E-03 ug/l 7.3E-01 7.3E-01 5.8E-09 7.1E-11 4.2E-09 5.2E-11 4.E-09 -- -- 1.6E-08 2.0E-10 -- -- --
Naphthalene 8.3E-02 ug/l -- -- 3.2E-09 1.2E-09 -- -- -- 2.0E-02 2.0E-02 8.9E-09 3.3E-09 4.4E-07 1.6E-07 6.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- 4.E-09 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08

RM 9.5 E Metals
Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 3.6E-10 7.3E-09 5.5E-10 1.1E-08 1.E-08 3.0E-04 3.0E-04 1.0E-09 2.0E-08 3.4E-06 6.8E-05 7.E-05
Arsenic, dissolved 3.6E-01 ug/l 1.5E+00 1.5E+00 2.5E-10 5.0E-09 3.8E-10 7.5E-09 8.E-09 3.0E-04 3.0E-04 7.0E-10 1.4E-08 2.3E-06 4.7E-05 5.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene 2.0E-02 ug/l -- -- 7.7E-10 2.8E-10 -- -- -- 2.0E-02 2.0E-02 2.2E-09 7.9E-10 1.1E-07 4.0E-08 1.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 7 of 10



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-68.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Commerical Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-08

RM 9.5 W Metals
Arsenic, total 6.1E-01 ug/l 1.5E+00 1.5E+00 4.3E-10 8.5E-09 6.4E-10 1.3E-08 1.E-08 3.0E-04 3.0E-04 1.2E-09 2.4E-08 4.0E-06 7.9E-05 8.E-05
Arsenic, dissolved 4.8E-01 ug/l 1.5E+00 1.5E+00 3.4E-10 6.7E-09 5.0E-10 1.0E-08 1.E-08 3.0E-04 3.0E-04 9.4E-10 1.9E-08 3.1E-06 6.2E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(a)pyrene ND ug/l 7.3E+00 7.3E+00 ND ND ND ND ND -- -- ND ND ND ND ND
Benzo(b)fluoranthene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Dibenzo(a,h)anthracene 7.2E-03 ug/l 7.3E+00 7.3E+00 1.2E-08 1.0E-10 9.1E-08 7.3E-10 9.E-08 -- -- 3.5E-08 2.8E-10 -- -- --
Indeno(1,2,3-cd)pyrene ND ug/l 7.3E-01 7.3E-01 ND ND ND ND ND -- -- ND ND ND ND ND
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 9.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin ND ug/l 1.7E+01 1.7E+01 ND ND ND ND ND 3.0E-05 3.0E-05 ND ND ND ND ND
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07

Transect Samples
Transect W025, RM 2 Metals

Arsenic, total 6.0E-01 ug/l 1.5E+00 1.5E+00 4.2E-10 8.4E-09 6.4E-10 1.3E-08 1.E-08 3.0E-04 3.0E-04 1.2E-09 2.4E-08 4.0E-06 7.9E-05 8.E-05
Arsenic, dissolved 5.7E-01 ug/l 1.5E+00 1.5E+00 4.0E-10 7.9E-09 6.0E-10 1.2E-08 1.E-08 3.0E-04 3.0E-04 1.1E-09 2.2E-08 3.7E-06 7.4E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 6.2E-04 ug/l 7.3E-01 7.3E-01 4.1E-10 8.7E-12 3.0E-10 6.3E-12 3.E-10 -- -- 1.1E-09 2.4E-11 -- -- --
Benzo(a)pyrene 5.1E-04 ug/l 7.3E+00 7.3E+00 5.7E-10 7.1E-12 4.1E-09 5.2E-11 4.E-09 -- -- 1.6E-09 2.0E-11 -- -- --
Benzo(b)fluoranthene 6.2E-04 ug/l 7.3E-01 7.3E-01 7.0E-10 8.7E-12 5.1E-10 6.3E-12 5.E-10 -- -- 2.0E-09 2.4E-11 -- -- --
Dibenzo(a,h)anthracene 1.5E-04 ug/l 7.3E+00 7.3E+00 2.6E-10 2.1E-12 1.9E-09 1.5E-11 2.E-09 -- -- 7.2E-10 5.8E-12 -- -- --
Indeno(1,2,3-cd)pyrene 1.9E-04 ug/l 7.3E-01 7.3E-01 2.2E-10 2.7E-12 1.6E-10 2.0E-12 2.E-10 -- -- 6.1E-10 7.5E-12 -- -- --
Naphthalene ND ug/l -- -- ND ND ND ND ND 2.0E-02 2.0E-02 ND ND ND ND ND
Total Carcinogenic PAHs -- -- -- -- -- -- 7.E-09 -- -- -- -- -- -- --
Pesticides
Aldrin 4.0E-06 ug/l 1.7E+01 1.7E+01 1.9E-14 5.6E-14 3.2E-13 9.5E-13 1.E-12 3.0E-05 3.0E-05 5.2E-14 1.6E-13 1.7E-09 5.2E-09 7.E-09
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08

Transect W027, MC Metals
Arsenic, total 5.0E-01 ug/l 1.5E+00 1.5E+00 3.5E-10 6.9E-09 5.2E-10 1.0E-08 1.E-08 3.0E-04 3.0E-04 9.7E-10 1.9E-08 3.2E-06 6.5E-05 7.E-05
Arsenic, dissolved 4.8E-01 ug/l 1.5E+00 1.5E+00 3.3E-10 6.6E-09 5.0E-10 1.0E-08 1.E-08 3.0E-04 3.0E-04 9.3E-10 1.9E-08 3.1E-06 6.2E-05 7.E-05
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TABLE 5-68.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Commerical Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 5.9E-03 ug/l 7.3E-01 7.3E-01 3.9E-09 8.2E-11 2.8E-09 6.0E-11 3.E-09 -- -- 1.1E-08 2.3E-10 -- -- --
Benzo(a)pyrene 1.7E-03 ug/l 7.3E+00 7.3E+00 1.9E-09 2.4E-11 1.4E-08 1.8E-10 1.E-08 -- -- 5.4E-09 6.7E-11 -- -- --
Benzo(b)fluoranthene 8.3E-03 ug/l 7.3E-01 7.3E-01 9.4E-09 1.2E-10 6.9E-09 8.5E-11 7.E-09 -- -- 2.6E-08 3.2E-10 -- -- --
Dibenzo(a,h)anthracene 5.6E-03 ug/l 7.3E+00 7.3E+00 9.7E-09 7.8E-11 7.1E-08 5.7E-10 7.E-08 -- -- 2.7E-08 2.2E-10 -- -- --
Indeno(1,2,3-cd)pyrene 1.2E-03 ug/l 7.3E-01 7.3E-01 1.3E-09 1.6E-11 9.6E-10 1.2E-11 1.E-09 -- -- 3.7E-09 4.5E-11 -- -- --
Naphthalene 8.6E-03 ug/l -- -- 3.3E-10 1.2E-10 -- -- -- 2.0E-02 2.0E-02 9.1E-10 3.4E-10 4.6E-08 1.7E-08 6.E-08
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-07 -- -- -- -- -- -- --
Pesticides
Aldrin 4.5E-06 ug/l 1.7E+01 1.7E+01 2.1E-14 6.3E-14 3.6E-13 1.1E-12 1.E-12 3.0E-05 3.0E-05 5.9E-14 1.8E-13 2.0E-09 5.9E-09 8.E-09
Herbicides
MCPP 1.3E+01 ug/l -- -- 1.8E-07 1.7E-07 -- -- -- 1.0E-03 1.0E-03 5.1E-07 4.9E-07 5.1E-04 4.9E-04 1.E-03
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 1.E-07

Transect W005, RM 3.9 Metals
Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 3.6E-10 7.2E-09 5.4E-10 1.1E-08 1.E-08 3.0E-04 3.0E-04 1.0E-09 2.0E-08 3.4E-06 6.7E-05 7.E-05
Arsenic, dissolved 3.9E-01 ug/l 1.5E+00 1.5E+00 2.7E-10 5.5E-09 4.1E-10 8.2E-09 9.E-09 3.0E-04 3.0E-04 7.7E-10 1.5E-08 2.6E-06 5.1E-05 5.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 1.6E-03 ug/l 7.3E-01 7.3E-01 1.1E-09 2.3E-11 7.7E-10 1.6E-11 8.E-10 -- -- 3.0E-09 6.3E-11 -- -- --
Benzo(a)pyrene 1.4E-03 ug/l 7.3E+00 7.3E+00 1.5E-09 1.9E-11 1.1E-08 1.4E-10 1.E-08 -- -- 4.3E-09 5.4E-11 -- -- --
Benzo(b)fluoranthene 1.5E-03 ug/l 7.3E-01 7.3E-01 1.7E-09 2.0E-11 1.2E-09 1.5E-11 1.E-09 -- -- 4.6E-09 5.7E-11 -- -- --
Dibenzo(a,h)anthracene 2.2E-04 ug/l 7.3E+00 7.3E+00 3.8E-10 3.0E-12 2.8E-09 2.2E-11 3.E-09 -- -- 1.1E-09 8.5E-12 -- -- --
Indeno(1,2,3-cd)pyrene 9.8E-04 ug/l 7.3E-01 7.3E-01 1.1E-09 1.4E-11 8.1E-10 1.0E-11 8.E-10 -- -- 3.1E-09 3.8E-11 -- -- --
Naphthalene 2.4E-02 ug/l -- -- 9.0E-10 3.3E-10 -- -- -- 2.0E-02 2.0E-02 2.5E-09 9.3E-10 1.3E-07 4.6E-08 2.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- 2.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin 3.8E-06 ug/l 1.7E+01 1.7E+01 1.8E-14 5.3E-14 3.0E-13 9.0E-13 1.E-12 3.0E-05 3.0E-05 5.0E-14 1.5E-13 1.7E-09 4.9E-09 7.E-09
Herbicides
MCPP 9.1E+00 ug/l -- -- 1.3E-07 1.3E-07 -- -- -- 1.0E-03 1.0E-03 3.7E-07 3.6E-07 3.7E-04 3.6E-04 7.E-04
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 3.E-08

Transect W011, RM 6.3 Metals
Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 3.3E-10 6.5E-09 4.9E-10 9.8E-09 1.E-08 3.0E-04 3.0E-04 9.2E-10 1.8E-08 3.1E-06 6.1E-05 6.E-05
Arsenic, dissolved 4.5E-01 ug/l 1.5E+00 1.5E+00 3.2E-10 6.3E-09 4.7E-10 9.4E-09 1.E-08 3.0E-04 3.0E-04 8.8E-10 1.8E-08 2.9E-06 5.9E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 3.1E-03 ug/l 7.3E-01 7.3E-01 2.0E-09 4.3E-11 1.5E-09 3.2E-11 2.E-09 -- -- 5.7E-09 1.2E-10 -- -- --
Benzo(a)pyrene 1.4E-03 ug/l 7.3E+00 7.3E+00 1.5E-09 1.9E-11 1.1E-08 1.4E-10 1.E-08 -- -- 4.3E-09 5.3E-11 -- -- --
Benzo(b)fluoranthene 1.2E-03 ug/l 7.3E-01 7.3E-01 1.3E-09 1.6E-11 9.5E-10 1.2E-11 1.E-09 -- -- 3.6E-09 4.5E-11 -- -- --
Dibenzo(a,h)anthracene 2.1E-04 ug/l 7.3E+00 7.3E+00 3.6E-10 2.9E-12 2.7E-09 2.2E-11 3.E-09 -- -- 1.0E-09 8.3E-12 -- -- --
Indeno(1,2,3-cd)pyrene 1.1E-03 ug/l 7.3E-01 7.3E-01 1.2E-09 1.5E-11 8.8E-10 1.1E-11 9.E-10 -- -- 3.4E-09 4.2E-11 -- -- --
Naphthalene 1.5E-02 ug/l -- -- 5.8E-10 2.1E-10 -- -- -- 2.0E-02 2.0E-02 1.6E-09 6.0E-10 8.2E-08 3.0E-08 1.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- 2.E-08 -- -- -- -- -- -- --
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TABLE 5-68.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Commerical Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Pointa Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor

(mg/kg-day)-1
Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 

Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total Cancer 
Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb

Pesticides
Aldrin 3.4E-06 ug/l 1.7E+01 1.7E+01 1.6E-14 4.7E-14 2.7E-13 8.0E-13 1.E-12 3.0E-05 3.0E-05 4.4E-14 1.3E-13 1.5E-09 4.4E-09 6.E-09
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND
Conventionals
Perchlorate ND ug/l -- -- ND ND ND ND ND 7.0E-04 7.0E-04 ND ND ND ND ND
Exposure Point Total 3.E-08

Transect W023, RM 11 Metals
Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 3.3E-10 6.5E-09 4.9E-10 9.8E-09 1.E-08 3.0E-04 3.0E-04 9.2E-10 1.8E-08 3.1E-06 6.1E-05 6.E-05
Arsenic, dissolved 4.3E-01 ug/l 1.5E+00 1.5E+00 3.0E-10 6.1E-09 4.6E-10 9.1E-09 1.E-08 3.0E-04 3.0E-04 8.5E-10 1.7E-08 2.8E-06 5.7E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene 3.4E-03 ug/l 7.3E-01 7.3E-01 2.2E-09 4.8E-11 1.6E-09 3.5E-11 2.E-09 -- -- 6.2E-09 1.3E-10 -- -- --
Benzo(a)pyrene 4.1E-04 ug/l 7.3E+00 7.3E+00 4.6E-10 5.8E-12 3.4E-09 4.2E-11 3.E-09 -- -- 1.3E-09 1.6E-11 -- -- --
Benzo(b)fluoranthene 5.2E-04 ug/l 7.3E-01 7.3E-01 5.8E-10 7.2E-12 4.3E-10 5.3E-12 4.E-10 -- -- 1.6E-09 2.0E-11 -- -- --
Dibenzo(a,h)anthracene 4.5E-04 ug/l 7.3E+00 7.3E+00 7.8E-10 6.3E-12 5.7E-09 4.6E-11 6.E-09 -- -- 2.2E-09 1.8E-11 -- -- --
Indeno(1,2,3-cd)pyrene 1.7E-03 ug/l 7.3E-01 7.3E-01 1.9E-09 2.4E-11 1.4E-09 1.7E-11 1.E-09 -- -- 5.4E-09 6.7E-11 -- -- --
Naphthalene 3.5E-02 ug/l -- -- 1.3E-09 4.8E-10 -- -- -- 2.0E-02 2.0E-02 3.7E-09 1.4E-09 1.8E-07 6.8E-08 3.E-07
Total Carcinogenic PAHs -- -- -- -- -- -- 1.E-08 -- -- -- -- -- -- --
Pesticides
Aldrin 2.8E-06 ug/l 1.7E+01 1.7E+01 1.3E-14 4.0E-14 2.3E-13 6.8E-13 9.E-13 3.0E-05 3.0E-05 3.7E-14 1.1E-13 1.2E-09 3.7E-09 5.E-09
Herbicides
MCPP 8.0E+00 ug/l -- -- 1.2E-07 1.1E-07 -- -- -- 1.0E-03 1.0E-03 3.3E-07 3.1E-07 3.3E-04 3.1E-04 6.E-04
Conventionals
Perchlorate NA NA -- -- NA NA NA NA NA 7.0E-04 7.0E-04 NA NA NA NA NA
Exposure Point Total 2.E-08

Notes:
a

b
c

d

Abbreviations:
-- = Not applicable. mg = milligram.
CDI = Chronic Daily Intake. NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
EPC = Exposure Point Concentration. ND = Not detected in given exposure area.
HQ = Hazard Quotient. PAHs = Polynuclear Aromatic Hydrocarbons.
kg = kilogram. RfD = Reference dose.
l = liter. ug = microgram.
LADI = Lifetime Average Daily Intake.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.

Cumulative cancer risks include total metals only.

Exposure areas for divers are ½ - mile reaches per side of river throughout the Study Area, where single point samples from RM 2.0 - 2.4 are in exposure area 2.0,  samples from RM 2.5 - 2.9 are in exposure area 2.5, 
etc.  Each transect sample represents its own exposure area, and is listed individually.  River mile segments not listed indicate there are no human health surface water samples from that river reach.  Swan Island 
Lagoon and Multnomah Channel are their own exposure areas
Numbers presented are rounded values.  Sums calculated before rounding.
Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic 
Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-69.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Single Point Samples
RM 2.0 E Metals

Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 9.E-05 9.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene 5.E-08 5.E-08
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP 4.E-04 4.E-04 4.E-04
Conventionals
Perchlorate NA NA
Exposure Point Totalb 9.E-05 5.E-08 4.E-04 4.E-04

RM 2.0 W Metals
Arsenic, total 9.E-05 9.E-05
Arsenic, dissolved 8.E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 9.E-05

Endpoint-specific Hazard Indices
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TABLE 5-69.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 3.0 W Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05

RM 3.5 E Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene ND
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene --
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05
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TABLE 5-69.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 4.0 E Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05

RM 4.0 W Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05
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TABLE 5-69.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 4.5 E Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05

RM 5.5 E Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin 7.E-06 7.E-06
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05 7.E-06
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TABLE 5-69.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 5.5 W Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05

RM 6.0 W Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 6.E-06 6.E-06
Total Carcinogenic PAHs --
Pesticides
Aldrin 4.E-09 4.E-09
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05 6.E-06 4.E-09
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TABLE 5-69.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 6.5 E Metals
Arsenic, total 6.E-05 6.E-05
Arsenic, dissolved 5.E-05 5.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-07 1.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin 4.E-09 4.E-09
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 6.E-05 1.E-07 4.E-09

RM 6.5 W Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 2.E-07 2.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin 3.E-08 3.E-08
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05 2.E-07 3.E-08

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 6 of 12



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-69.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 7.0 W Metals
Arsenic, total 6.E-05 6.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 5.E-09 5.E-09
Total Carcinogenic PAHs --
Pesticides
Aldrin 6.E-09 6.E-09
Herbicides
MCPP 5.E-04 5.E-04 5.E-04
Conventionals
Perchlorate 4.E-04 4.E-04
Exposure Point Total 6.E-05 5.E-09 5.E-04 5.E-04 4.E-04

RM 7.5 W Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin 2.E-09 2.E-09
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05 2.E-09
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TABLE 5-69.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

RM 8 SIL Metals
Arsenic, total 6.E-05 6.E-05
Arsenic, dissolved 5.E-05 5.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 5.E-08 5.E-08
Total Carcinogenic PAHs --
Pesticides
Aldrin 7.E-09 7.E-09
Herbicides
MCPP 1.E-03 1.E-03 1.E-03
Conventionals
Perchlorate NA NA
Exposure Point Total 6.E-05 5.E-08 1.E-03 1.E-03

RM 8.5 W Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene --
Naphthalene 6.E-07 6.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05 6.E-07
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TABLE 5-69.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

RM 9.5 E Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 5.E-05 5.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene ND
Indeno(1,2,3-cd)pyrene ND
Naphthalene 1.E-07 1.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05 1.E-07

RM 9.5 W Metals
Arsenic, total 8.E-05 8.E-05
Arsenic, dissolved 7.E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene ND
Benzo(a)pyrene ND
Benzo(b)fluoranthene ND
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene ND
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin ND ND
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 8.E-05
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TABLE 5-69.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

Transect Samples
Transect W025, RM 2 Metals

Arsenic, total 8.E-05 8.E-05
Arsenic, dissolved 8.E-05 8.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene ND ND
Total Carcinogenic PAHs --
Pesticides
Aldrin 7.E-09 7.E-09
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate NA NA
Exposure Point Total 8.E-05 7.E-09

Transect W027, MC Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 7.E-05 7.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 6.E-08 6.E-08
Total Carcinogenic PAHs --
Pesticides
Aldrin 8.E-09 8.E-09
Herbicides
MCPP 1.E-03 1.E-03 1.E-03
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05 6.E-08 1.E-03 1.E-03
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TABLE 5-69.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

Transect W005, RM 3.9 Metals
Arsenic, total 7.E-05 7.E-05
Arsenic, dissolved 5.E-05 5.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 2.E-07 2.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin 7.E-09 7.E-09
Herbicides
MCPP 7.E-04 7.E-04 7.E-04
Conventionals
Perchlorate NA NA
Exposure Point Total 7.E-05 2.E-07 7.E-04 7.E-04

Transect W011, RM 6.3 Metals
Arsenic, total 6.E-05 6.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-07 1.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin 6.E-09 6.E-09
Herbicides
MCPP ND ND ND
Conventionals
Perchlorate ND ND
Exposure Point Total 6.E-05 1.E-07 6.E-09
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TABLE 5-69.
Calculation of Endpoint-Specific Hanzard Indices - Commercial Diver in Dry Suit, Surface Water Exposure
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Surface Water
Receptor Population:  Diver in Dry Suit Exposure Medium:  Surface Water
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

Transect W023, RM 11 Metals
Arsenic, total 6.E-05 6.E-05
Arsenic, dissolved 6.E-05 6.E-05
Polynuclear Aromatic Hydrocarbons
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Dibenzo(a,h)anthracene --
Indeno(1,2,3-cd)pyrene --
Naphthalene 3.E-07 3.E-07
Total Carcinogenic PAHs --
Pesticides
Aldrin 5.E-09 5.E-09
Herbicides
MCPP 6.E-04 6.E-04 6.E-04
Conventionals
Perchlorate NA NA
Exposure Point Total 6.E-05 3.E-07 6.E-04 6.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations: -- = Not Applicable
EPC = Exposure Point Concentration
HQ = Hazard Quotient
NA = Not Analyzed
ND = Not Detected
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TABLE 5-70.
Calculation of Cancer Risks and Noncancer Hazards - Adult Resident, Hypothetical Future Domestic Water Use
95% UCL/Maximum Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Adult Resident Exposure Medium:  Surface Water, Domestic Water Source
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Transect, RM 2 Metals
W025 Arsenic, total 6.0E-01 ug/l 1.5E+00 1.5E+00 3.7E-08 7.1E-06 5.5E-08 1.1E-05 1.1E-05 3.0E-04 3.0E-04 1.0E-07 2.0E-05 3.5E-04 6.6E-02 7.E-02

Arsenic, dissolved 5.7E-01 ug/l 1.5E+00 1.5E+00 3.5E-08 6.7E-06 5.2E-08 1.0E-05 1.0E-05 3.0E-04 3.0E-04 9.7E-08 1.9E-05 3.2E-04 6.2E-02 6.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Totalb 1.E-05
Transect, RM 3.9 Metals
W005 Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 3.2E-08 6.1E-06 4.8E-08 9.1E-06 9.2E-06 3.0E-04 3.0E-04 8.9E-08 1.7E-05 3.0E-04 5.7E-02 6.E-02

Arsenic, dissolved 3.9E-01 ug/l 1.5E+00 1.5E+00 2.4E-08 4.6E-06 3.6E-08 6.9E-06 6.9E-06 3.0E-04 3.0E-04 6.7E-08 1.3E-05 2.2E-04 4.3E-02 4.E-02
Herbicides
MCPP 9.1E+00 ug/l -- -- 3.0E-05 1.1E-04 -- -- -- 1.0E-03 1.0E-03 8.5E-05 3.0E-04 8.5E-02 3.0E-01 4.E-01

Exposure Point Total 9.E-06
Cathedral Park, RM 5.7 Metals
W010 Arsenic, total 5.4E-01 ug/l 1.5E+00 1.5E+00 3.3E-08 6.3E-06 5.0E-08 9.5E-06 9.6E-06 3.0E-04 3.0E-04 9.3E-08 1.8E-05 3.1E-04 5.9E-02 6.E-02

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 2.8E-08 5.4E-06 4.2E-08 8.1E-06 8.1E-06 3.0E-04 3.0E-04 7.9E-08 1.5E-05 2.6E-04 5.0E-02 5.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 1.E-05
Transect, RM 6.3 Metals
W011 Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 2.9E-08 5.5E-06 4.3E-08 8.2E-06 8.3E-06 3.0E-04 3.0E-04 8.0E-08 1.5E-05 2.7E-04 5.1E-02 5.E-02

Arsenic, dissolved 4.5E-01 ug/l 1.5E+00 1.5E+00 2.8E-08 5.3E-06 4.1E-08 7.9E-06 8.0E-06 3.0E-04 3.0E-04 7.7E-08 1.5E-05 2.6E-04 4.9E-02 5.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 8.E-06
Willamette Cove, RM 6.9 Metals
W014 Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 3.2E-08 6.1E-06 4.8E-08 9.2E-06 9.2E-06 3.0E-04 3.0E-04 8.9E-08 1.7E-05 3.0E-04 5.7E-02 6.E-02

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 2.8E-08 5.4E-06 4.2E-08 8.1E-06 8.1E-06 3.0E-04 3.0E-04 7.9E-08 1.5E-05 2.6E-04 5.0E-02 5.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 9.E-06
Swan Island Lagoon, RM 9.1 Metals
W020 Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 2.9E-08 5.5E-06 4.3E-08 8.3E-06 8.3E-06 3.0E-04 3.0E-04 8.1E-08 1.5E-05 2.7E-04 5.2E-02 5.E-02

Arsenic, dissolved 4.4E-01 ug/l 1.5E+00 1.5E+00 2.7E-08 5.2E-06 4.0E-08 7.7E-06 7.8E-06 3.0E-04 3.0E-04 7.6E-08 1.4E-05 2.5E-04 4.8E-02 5.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 8.E-06

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-70.
Calculation of Cancer Risks and Noncancer Hazards - Adult Resident, Hypothetical Future Domestic Water Use
95% UCL/Maximum Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Adult Resident Exposure Medium:  Surface Water, Domestic Water Source
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

Transect, RM 11 Metals
W023 Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 2.9E-08 5.5E-06 4.3E-08 8.2E-06 8.3E-06 3.0E-04 3.0E-04 8.0E-08 1.5E-05 2.7E-04 5.1E-02 5.E-02

Arsenic, dissolved 4.3E-01 ug/l 1.5E+00 1.5E+00 2.7E-08 5.1E-06 4.0E-08 7.6E-06 7.7E-06 3.0E-04 3.0E-04 7.4E-08 1.4E-05 2.5E-04 4.7E-02 5.E-02
Herbicides
MCPP 8.0E+00 ug/l -- -- 2.7E-05 9.4E-05 -- -- -- 1.0E-03 1.0E-03 7.5E-05 2.6E-04 7.5E-02 2.6E-01 3.E-01

Exposure Point Total 8.E-06
Study Area Wide Metals

Arsenic, total 4.5E-01 ug/l 1.5E+00 1.5E+00 2.8E-08 5.3E-06 4.1E-08 7.9E-06 7.9E-06 3.0E-04 3.0E-04 7.7E-08 1.5E-05 2.6E-04 4.9E-02 5.E-02
Arsenic, dissolved 3.6E-01 ug/l 1.5E+00 1.5E+00 2.2E-08 4.2E-06 3.3E-08 6.3E-06 6.3E-06 3.0E-04 3.0E-04 6.1E-08 1.2E-05 2.0E-04 3.9E-02 4.E-02
Herbicides
MCPP 9.1E+00 ug/l -- -- 3.0E-05 1.1E-04 -- -- -- 1.0E-03 1.0E-03 8.5E-05 3.0E-04 8.5E-02 3.0E-01 4.E-01

Exposure Point Total 8.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative cancer risks include total metals only.

Abbreviations:
-- = Not Applicable. Chemical not evaluated for toxicity endpoint.
CDI = Chronic Daily Intake.
EPC = Exposure Point Concentration.
HQ = Hazard Quotient.  
kg = kilogram.
l = liter.
LADI = Lifetime Average Daily Intake.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
mg = milligram.
RfD = Reference Dose.
RM = River mile.
ug = microgram.
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TABLE 5-71
Calculation of Cancer Risks and Noncancer Hazards - Adult Resident, Hypothetical Future Domestic Water Use
Mean Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Adult Resident Exposure Medium:  Surface Water, Domestic Water Source
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Transect, RM 2 Metals
W025 Arsenic, total 3.5E-01 ug/l 1.5E+00 1.5E+00 2.8E-09 8.6E-07 4.1E-09 1.3E-06 1.3E-06 3.0E-04 3.0E-04 2.1E-08 6.7E-06 7.1E-05 2.2E-02 2.E-02

Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 2.4E-09 7.3E-07 3.5E-09 1.1E-06 1.1E-06 3.0E-04 3.0E-04 1.8E-08 5.7E-06 6.1E-05 1.9E-02 2.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Totalb 1.E-06
Transect, RM 3.9 Metals
W005 Arsenic, total 4.6E-01 ug/l 1.5E+00 1.5E+00 3.6E-09 1.1E-06 5.4E-09 1.7E-06 1.7E-06 3.0E-04 3.0E-04 2.8E-08 8.8E-06 9.4E-05 2.9E-02 3.E-02

Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 2.3E-09 7.3E-07 3.5E-09 1.1E-06 1.1E-06 3.0E-04 3.0E-04 1.8E-08 5.7E-06 6.1E-05 1.9E-02 2.E-02
Herbicides
MCPP 4.7E+00 ug/l -- -- 3.1E-06 1.2E-05 -- -- -- 1.0E-03 1.0E-03 2.4E-05 9.0E-05 2.4E-02 9.0E-02 1.E-01

Exposure Point Total 2.E-06
Cathedral Park, RM 5.7 Metals
W010 Arsenic, total 4.5E-01 ug/l 1.5E+00 1.5E+00 3.5E-09 1.1E-06 5.3E-09 1.7E-06 1.7E-06 3.0E-04 3.0E-04 2.8E-08 8.6E-06 9.2E-05 2.9E-02 3.E-02

Arsenic, dissolved 3.8E-01 ug/l 1.5E+00 1.5E+00 3.0E-09 9.4E-07 4.5E-09 1.4E-06 1.4E-06 3.0E-04 3.0E-04 2.3E-08 7.3E-06 7.8E-05 2.4E-02 2.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 2.E-06
Transect, RM 6.3 Metals
W011 Arsenic, total 3.9E-01 ug/l 1.5E+00 1.5E+00 3.1E-09 9.5E-07 4.6E-09 1.4E-06 1.4E-06 3.0E-04 3.0E-04 2.4E-08 7.4E-06 8.0E-05 2.5E-02 2.E-02

Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 2.4E-09 7.5E-07 3.6E-09 1.1E-06 1.1E-06 3.0E-04 3.0E-04 1.9E-08 5.8E-06 6.2E-05 1.9E-02 2.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 1.E-06
Willamette Cove, RM 6.9 Metals
W014 Arsenic, total 4.4E-01 ug/l 1.5E+00 1.5E+00 3.5E-09 1.1E-06 5.2E-09 1.6E-06 1.6E-06 3.0E-04 3.0E-04 2.7E-08 8.4E-06 9.0E-05 2.8E-02 3.E-02

Arsenic, dissolved 3.9E-01 ug/l 1.5E+00 1.5E+00 3.1E-09 9.5E-07 4.6E-09 1.4E-06 1.4E-06 3.0E-04 3.0E-04 2.4E-08 7.4E-06 7.9E-05 2.5E-02 2.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 2.E-06
Swan Island Lagoon, RM 9.1 Metals
W020 Arsenic, total 4.2E-01 ug/l 1.5E+00 1.5E+00 3.4E-09 1.0E-06 5.0E-09 1.6E-06 1.6E-06 3.0E-04 3.0E-04 2.6E-08 8.1E-06 8.7E-05 2.7E-02 3.E-02

Arsenic, dissolved 3.7E-01 ug/l 1.5E+00 1.5E+00 3.0E-09 9.2E-07 4.5E-09 1.4E-06 1.4E-06 3.0E-04 3.0E-04 2.3E-08 7.2E-06 7.7E-05 2.4E-02 2.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 2.E-06

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-71
Calculation of Cancer Risks and Noncancer Hazards - Adult Resident, Hypothetical Future Domestic Water Use
Mean Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Adult Resident Exposure Medium:  Surface Water, Domestic Water Source
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

Transect, RM 11 Metals
W023 Arsenic, total 4.0E-01 ug/l 1.5E+00 1.5E+00 3.1E-09 9.8E-07 4.7E-09 1.5E-06 1.5E-06 3.0E-04 3.0E-04 2.4E-08 7.6E-06 8.2E-05 2.5E-02 3.E-02

Arsenic, dissolved 2.8E-01 ug/l 1.5E+00 1.5E+00 2.2E-09 7.0E-07 3.4E-09 1.0E-06 1.0E-06 3.0E-04 3.0E-04 1.7E-08 5.4E-06 5.8E-05 1.8E-02 2.E-02
Herbicides
MCPP 4.2E+00 ug/l -- -- 2.8E-06 1.0E-05 -- -- -- 1.0E-03 1.0E-03 2.2E-05 8.1E-05 2.2E-02 8.1E-02 1.E-01

Exposure Point Total 1.E-06
Study Area Wide Metals

Arsenic, total 4.1E-01 ug/l 1.5E+00 1.5E+00 3.3E-09 1.0E-06 4.9E-09 1.5E-06 1.5E-06 3.0E-04 3.0E-04 2.5E-08 7.9E-06 8.5E-05 2.6E-02 3.E-02
Arsenic, dissolved 3.2E-01 ug/l 1.5E+00 1.5E+00 2.5E-09 7.8E-07 3.8E-09 1.2E-06 1.2E-06 3.0E-04 3.0E-04 1.9E-08 6.1E-06 6.5E-05 2.0E-02 2.E-02
Herbicides
MCPP 3.8E+00 ug/l -- -- 2.5E-06 9.4E-06 -- -- -- 1.0E-03 1.0E-03 1.9E-05 7.3E-05 1.9E-02 7.3E-02 9.E-02

Exposure Point Total 2.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative cancer risks include total metals only.

Abbreviations:
-- = Not Applicable. Chemical not evaluated for toxicity endpoint.
CDI = Chronic Daily Intake.
EPC = Exposure Point Concentration.
HQ = Hazard Quotient.  
kg = kilogram.
l = liter.
LADI = Lifetime Average Daily Intake.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
mg = milligram.
RfD = Reference Dose.
RM = River mile.
ug = microgram.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 2 of 2



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-72.
Calculation of Endpoint Specific Hazard Indices - Adult Resident, Hypothetical Future Domestic Water Use
95% UCL/ Maximum Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Adult Resident Exposure Medium:  Untreated Surface Water
Population Age:  Adult Exposure Route: Domestic Use

Exposure Point Chemical of Potential Concern
Total Noncancer
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Transect, RM 2 Metals
W025 Arsenic, total 7.E-02 7.E-02

Arsenic, dissolved 6.E-02 6.E-02
Herbicides
MCPP ND ND ND

Exposure Point Totalb 7.E-02
Transect, RM 3.9 Metals
W005 Arsenic, total 6.E-02 6.E-02

Arsenic, dissolved 4.E-02 4.E-02
Herbicides
MCPP 4.E-01 4.E-01 4.E-01

Exposure Point Total 6.E-02 4.E-01 4.E-01
Cathedral Park, RM 5.7 Metals
W010 Arsenic, total 6.E-02 6.E-02

Arsenic, dissolved 5.E-02 5.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 6.E-02
Transect, RM 6.3 Metals
W011 Arsenic, total 5.E-02 5.E-02

Arsenic, dissolved 5.E-02 5.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 5.E-02
Willamette Cove, RM 6.9 Metals
W014 Arsenic, total 6.E-02 6.E-02

Arsenic, dissolved 5.E-02 5.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 6.E-02
Swan Island Lagoon, RM 9.1 Metals
W020 Arsenic, total 5.E-02 5.E-02

Arsenic, dissolved 5.E-02 5.E-02
Herbicides
MCPP ND ND ND

Endpoint-specific Hazard Indices
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TABLE 5-72.
Calculation of Endpoint Specific Hazard Indices - Adult Resident, Hypothetical Future Domestic Water Use
95% UCL/ Maximum Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Adult Resident Exposure Medium:  Untreated Surface Water
Population Age:  Adult Exposure Route: Domestic Use

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

Exposure Point Total 5.E-02
Transect, RM 11 Metals
W023 Arsenic, total 5.E-02 5.E-02

Arsenic, dissolved 5.E-02 5.E-02
Herbicides
MCPP 3.E-01 3.E-01 3.E-01

Exposure Point Total 5.E-02 3.E-01 3.E-01
Study Area Wide Metals

Arsenic, total 5.E-02 5.E-02
Arsenic, dissolved 4.E-02 4.E-02
Herbicides
MCPP 4.E-01 4.E-01 4.E-01

Exposure Point Total 5.E-02 4.E-01 4.E-01

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations:
-- = Not Applicable. Chemical not evaluated for toxicity endpoint.
HQ = Hazard Quotient.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
RM = River mile.
ND = Not detected.
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TABLE 5-73.
Calculation of Endpoint Specific Hazard Indices - Adult Resident, Hypothetical Future Domestic Water Use
Mean Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Adult Resident Exposure Medium:  Untreated Surface Water
Population Age:  Adult Exposure Route: Domestic Use

Exposure Point Chemical of Potential Concern
Total Noncancer
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Transect, RM 2 Metals
W025 Arsenic, total 2.E-02 2.E-02

Arsenic, dissolved 2.E-02 2.E-02
Herbicides
MCPP ND ND ND

Exposure Point Totalb 2.E-02
Transect, RM 3.9 Metals
W005 Arsenic, total 3.E-02 3.E-02

Arsenic, dissolved 2.E-02 2.E-02
Herbicides
MCPP 1.E-01 1.E-01 1.E-01

Exposure Point Total 3.E-02 1.E-01 1.E-01
Cathedral Park, RM 5.7 Metals
W010 Arsenic, total 3.E-02 3.E-02

Arsenic, dissolved 2.E-02 2.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 3.E-02
Transect, RM 6.3 Metals
W011 Arsenic, total 2.E-02 2.E-02

Arsenic, dissolved 2.E-02 2.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 2.E-02
Willamette Cove, RM 6.9 Metals
W014 Arsenic, total 3.E-02 3.E-02

Arsenic, dissolved 2.E-02 2.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 3.E-02
Swan Island Lagoon, RM 9.1 Metals
W020 Arsenic, total 3.E-02 3.E-02

Arsenic, dissolved 2.E-02 2.E-02
Herbicides
MCPP ND ND ND

Endpoint-specific Hazard Indices
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TABLE 5-73.
Calculation of Endpoint Specific Hazard Indices - Adult Resident, Hypothetical Future Domestic Water Use
Mean Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Adult Resident Exposure Medium:  Untreated Surface Water
Population Age:  Adult Exposure Route: Domestic Use

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

Exposure Point Total 3.E-02
Transect, RM 11 Metals
W023 Arsenic, total 3.E-02 3.E-02

Arsenic, dissolved 2.E-02 2.E-02
Herbicides
MCPP 1.E-01 1.E-01 1.E-01

Exposure Point Total 3.E-02 1.E-01 1.E-01
Study Area Wide Metals

Arsenic, total 3.E-02 3.E-02
Arsenic, dissolved 2.E-02 2.E-02
Herbicides
MCPP 9.E-02 9.E-02 9.E-02

Exposure Point Total 3.E-02 9.E-02 9.E-02

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations:
-- = Not Applicable. Chemical not evaluated for toxicity endpoint.
HQ = Hazard Quotient.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
RM = River mile.
ND = Not detected.
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TABLE 5-74.
Calculation of Cancer Risks and Noncancer Hazards - Child Resident, Hypothetical Future Domestic Water Use
95%/UCL/Maximum Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Child Resident Exposure Medium:  Surface Water, Domestic Water Source
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Transect, RM 2 Metals
W025 Arsenic, total 6.0E-01 ug/l 1.5E+00 1.5E+00 2.2E-08 5.0E-06 3.3E-08 7.4E-06 7.5E-06 3.0E-04 3.0E-04 2.5E-07 5.8E-05 8.5E-04 1.9E-01 2.E-01

Arsenic, dissolved 5.7E-01 ug/l 1.5E+00 1.5E+00 2.0E-08 4.7E-06 3.1E-08 7.0E-06 7.0E-06 3.0E-04 3.0E-04 2.4E-07 5.4E-05 8.0E-04 1.8E-01 2.E-01
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Totalb 7.E-06
Transect, RM 3.9 Metals
W005 Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 1.9E-08 4.2E-06 2.8E-08 6.4E-06 6.4E-06 3.0E-04 3.0E-04 2.2E-07 5.0E-05 7.3E-04 1.7E-01 2.E-01

Arsenic, dissolved 3.9E-01 ug/l 1.5E+00 1.5E+00 1.4E-08 3.2E-06 2.1E-08 4.8E-06 4.8E-06 3.0E-04 3.0E-04 1.6E-07 3.7E-05 5.5E-04 1.2E-01 1.E-01
Herbicides
MCPP 9.1E+00 ug/l -- -- 1.4E-05 7.5E-05 -- -- -- 1.0E-03 1.0E-03 1.6E-04 8.7E-04 1.6E-01 8.7E-01 1.E+00

Exposure Point Total 6.E-06
Cathedral Park, RM 5.7 Metals
W010 Arsenic, total 5.4E-01 ug/l 1.5E+00 1.5E+00 2.0E-08 4.4E-06 2.9E-08 6.7E-06 6.7E-06 3.0E-04 3.0E-04 2.3E-07 5.2E-05 7.6E-04 1.7E-01 2.E-01

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 1.7E-08 3.8E-06 2.5E-08 5.7E-06 5.7E-06 3.0E-04 3.0E-04 1.9E-07 4.4E-05 6.5E-04 1.5E-01 1.E-01
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 7.E-06
Transect, RM 6.3 Metals
W011 Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 1.7E-08 3.8E-06 2.5E-08 5.7E-06 5.8E-06 3.0E-04 3.0E-04 2.0E-07 4.5E-05 6.6E-04 1.5E-01 1.E-01

Arsenic, dissolved 4.5E-01 ug/l 1.5E+00 1.5E+00 1.6E-08 3.7E-06 2.4E-08 5.5E-06 5.6E-06 3.0E-04 3.0E-04 1.9E-07 4.3E-05 6.3E-04 1.4E-01 1.E-01
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 6.E-06
Willamette Cove, RM 6.9 Metals
W014 Arsenic, total 5.2E-01 ug/l 1.5E+00 1.5E+00 1.9E-08 4.3E-06 2.8E-08 6.4E-06 6.4E-06 3.0E-04 3.0E-04 2.2E-07 5.0E-05 7.3E-04 1.7E-01 2.E-01

Arsenic, dissolved 4.6E-01 ug/l 1.5E+00 1.5E+00 1.7E-08 3.8E-06 2.5E-08 5.7E-06 5.7E-06 3.0E-04 3.0E-04 1.9E-07 4.4E-05 6.5E-04 1.5E-01 1.E-01
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 6.E-06
Swan Island Lagoon, RM 9.1 Metals
W020 Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 1.7E-08 3.9E-06 2.5E-08 5.8E-06 5.8E-06 3.0E-04 3.0E-04 2.0E-07 4.5E-05 6.6E-04 1.5E-01 2.E-01

Arsenic, dissolved 4.4E-01 ug/l 1.5E+00 1.5E+00 1.6E-08 3.6E-06 2.4E-08 5.4E-06 5.4E-06 3.0E-04 3.0E-04 1.9E-07 4.2E-05 6.2E-04 1.4E-01 1.E-01
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 6.E-06

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-74.
Calculation of Cancer Risks and Noncancer Hazards - Child Resident, Hypothetical Future Domestic Water Use
95%/UCL/Maximum Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Child Resident Exposure Medium:  Surface Water, Domestic Water Source
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

Transect, RM 11 Metals
W023 Arsenic, total 4.7E-01 ug/l 1.5E+00 1.5E+00 1.7E-08 3.8E-06 2.5E-08 5.7E-06 5.8E-06 3.0E-04 3.0E-04 2.0E-07 4.5E-05 6.6E-04 1.5E-01 1.E-01

Arsenic, dissolved 4.3E-01 ug/l 1.5E+00 1.5E+00 1.6E-08 3.6E-06 2.4E-08 5.3E-06 5.4E-06 3.0E-04 3.0E-04 1.8E-07 4.2E-05 6.1E-04 1.4E-01 1.E-01
Herbicides
MCPP 8.0E+00 ug/l -- -- 1.2E-05 6.6E-05 -- -- -- 1.0E-03 1.0E-03 1.4E-04 7.7E-04 1.4E-01 7.7E-01 9.E-01

Exposure Point Total 6.E-06
Study Area Wide Metals

Arsenic, total 4.5E-01 ug/l 1.5E+00 1.5E+00 1.6E-08 3.7E-06 2.4E-08 5.5E-06 5.6E-06 3.0E-04 3.0E-04 1.9E-07 4.3E-05 6.3E-04 1.4E-01 1.E-01
Arsenic, dissolved 3.6E-01 ug/l 1.5E+00 1.5E+00 1.3E-08 2.9E-06 1.9E-08 4.4E-06 4.4E-06 3.0E-04 3.0E-04 1.5E-07 3.4E-05 5.0E-04 1.1E-01 1.E-01
Herbicides
MCPP 9.1E+00 ug/l -- -- 1.4E-05 7.5E-05 -- -- -- 1.0E-03 1.0E-03 1.6E-04 8.7E-04 1.6E-01 8.7E-01 1.E+00

Exposure Point Total 6.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative cancer risks include total metals only.

Abbreviations:
-- = Not Applicable. Chemical not evaluated for toxicity endpoint.
CDI = Chronic Daily Intake.
EPC = Exposure Point Concentration.
HQ = Hazard Quotient.  
kg = kilogram.
l = liter.
LADI = Lifetime Average Daily Intake.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
mg = milligram.
RfD = Reference Dose.
RM = River mile.
ug = microgram.
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TABLE 5-75
Calculation of Cancer Risks and Noncancer Hazards - Child Resident, Hypothetical Future Domestic Water Use
Mean Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Child Resident Exposure Medium:  Surface Water, Domestic Water Source
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

Transect, RM 2 Metals
W025 Arsenic, total 3.5E-01 ug/l 1.5E+00 1.5E+00 4.1E-09 1.7E-06 6.2E-09 2.6E-06 2.6E-06 3.0E-04 3.0E-04 4.8E-08 2.0E-05 1.6E-04 6.7E-02 7.E-02

Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 3.6E-09 1.5E-06 5.3E-09 2.2E-06 2.2E-06 3.0E-04 3.0E-04 4.1E-08 1.7E-05 1.4E-04 5.7E-02 6.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Totalb 3.E-06
Transect, RM 3.9 Metals
W005 Arsenic, total 4.6E-01 ug/l 1.5E+00 1.5E+00 5.4E-09 2.3E-06 8.2E-09 3.4E-06 3.4E-06 3.0E-04 3.0E-04 6.4E-08 2.6E-05 2.1E-04 8.8E-02 9.E-02

Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 3.5E-09 1.5E-06 5.3E-09 2.2E-06 2.2E-06 3.0E-04 3.0E-04 4.1E-08 1.7E-05 1.4E-04 5.7E-02 6.E-02
Herbicides
MCPP 4.7E+00 ug/l -- -- 4.0E-06 2.3E-05 -- -- -- 1.0E-03 1.0E-03 4.7E-05 2.7E-04 4.7E-02 2.7E-01 3.E-01

Exposure Point Total 3.E-06
Cathedral Park, RM 5.7 Metals
W010 Arsenic, total 4.5E-01 ug/l 1.5E+00 1.5E+00 5.3E-09 2.2E-06 8.0E-09 3.3E-06 3.3E-06 3.0E-04 3.0E-04 6.2E-08 2.6E-05 2.1E-04 8.6E-02 9.E-02

Arsenic, dissolved 3.8E-01 ug/l 1.5E+00 1.5E+00 4.5E-09 1.9E-06 6.8E-09 2.8E-06 2.8E-06 3.0E-04 3.0E-04 5.3E-08 2.2E-05 1.8E-04 7.3E-02 7.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 3.E-06
Transect, RM 6.3 Metals
W011 Arsenic, total 3.9E-01 ug/l 1.5E+00 1.5E+00 4.6E-09 1.9E-06 6.9E-09 2.9E-06 2.9E-06 3.0E-04 3.0E-04 5.4E-08 2.2E-05 1.8E-04 7.4E-02 7.E-02

Arsenic, dissolved 3.0E-01 ug/l 1.5E+00 1.5E+00 3.6E-09 1.5E-06 5.4E-09 2.2E-06 2.2E-06 3.0E-04 3.0E-04 4.2E-08 1.7E-05 1.4E-04 5.8E-02 6.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 3.E-06
Willamette Cove, RM 6.9 Metals
W014 Arsenic, total 4.4E-01 ug/l 1.5E+00 1.5E+00 5.3E-09 2.2E-06 7.9E-09 3.3E-06 3.3E-06 3.0E-04 3.0E-04 6.1E-08 2.5E-05 2.0E-04 8.4E-02 8.E-02

Arsenic, dissolved 3.9E-01 ug/l 1.5E+00 1.5E+00 4.6E-09 1.9E-06 6.9E-09 2.9E-06 2.9E-06 3.0E-04 3.0E-04 5.4E-08 2.2E-05 1.8E-04 7.4E-02 7.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 3.E-06
Swan Island Lagoon, RM 9.1 Metals
W020 Arsenic, total 4.2E-01 ug/l 1.5E+00 1.5E+00 5.1E-09 2.1E-06 7.6E-09 3.1E-06 3.1E-06 3.0E-04 3.0E-04 5.9E-08 2.4E-05 2.0E-04 8.1E-02 8.E-02

Arsenic, dissolved 3.7E-01 ug/l 1.5E+00 1.5E+00 4.5E-09 1.8E-06 6.7E-09 2.8E-06 2.8E-06 3.0E-04 3.0E-04 5.2E-08 2.2E-05 1.7E-04 7.2E-02 7.E-02
Herbicides
MCPP ND ug/l -- -- ND ND ND ND ND 1.0E-03 1.0E-03 ND ND ND ND ND

Exposure Point Total 3.E-06

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa
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TABLE 5-75
Calculation of Cancer Risks and Noncancer Hazards - Child Resident, Hypothetical Future Domestic Water Use
Mean Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Child Resident Exposure Medium:  Surface Water, Domestic Water Source
Population Age:  Child Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer Slope 
Factor

(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-day)

Cancer Risk 
from Dermal 

Contact

Cancer Risk 
from Oral 
Contact

Total Cancer 
Risk

Dermal RfD
(mg/kg-day)

Oral RfD
(mg/kg-day)

Dermal CDI
(mg/kg-day)

Oral CDI
(mg/kg-day)

Noncancer HQ 
from Dermal 

Contact

Noncancer
HQ from 
Ingestion

Total Noncancer
HQ

EPC Cancer Risk Calculationsa Noncancer Risk Calculationsa

Transect, RM 11 Metals
W023 Arsenic, total 4.0E-01 ug/l 1.5E+00 1.5E+00 4.7E-09 2.0E-06 7.1E-09 2.9E-06 2.9E-06 3.0E-04 3.0E-04 5.5E-08 2.3E-05 1.8E-04 7.6E-02 8.E-02

Arsenic, dissolved 2.8E-01 ug/l 1.5E+00 1.5E+00 3.4E-09 1.4E-06 5.0E-09 2.1E-06 2.1E-06 3.0E-04 3.0E-04 3.9E-08 1.6E-05 1.3E-04 5.4E-02 5.E-02
Herbicides
MCPP 4.2E+00 ug/l -- -- 3.6E-06 2.1E-05 -- -- -- 1.0E-03 1.0E-03 4.3E-05 2.4E-04 4.3E-02 2.4E-01 3.E-01

Exposure Point Total 3.E-06
Study Area Wide Metals

Arsenic, total 4.1E-01 ug/l 1.5E+00 1.5E+00 4.9E-09 2.0E-06 7.4E-09 3.0E-06 3.1E-06 3.0E-04 3.0E-04 5.7E-08 2.4E-05 1.9E-04 7.9E-02 8.E-02
Arsenic, dissolved 3.2E-01 ug/l 1.5E+00 1.5E+00 3.8E-09 1.6E-06 5.7E-09 2.3E-06 2.3E-06 3.0E-04 3.0E-04 4.4E-08 1.8E-05 1.5E-04 6.1E-02 6.E-02
Herbicides
MCPP 3.8E+00 ug/l -- -- 3.3E-06 1.9E-05 -- -- -- 1.0E-03 1.0E-03 3.8E-05 2.2E-04 3.8E-02 2.2E-01 3.E-01

Exposure Point Total 3.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative cancer risks include total metals only.

Abbreviations:
-- = Not Applicable. Chemical not evaluated for toxicity endpoint.
CDI = Chronic Daily Intake.
EPC = Exposure Point Concentration.
HQ = Hazard Quotient.  
kg = kilogram.
l = liter.
LADI = Lifetime Average Daily Intake.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
mg = milligram.
RfD = Reference Dose.
RM = River mile.
ug = microgram.
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TABLE 5-76.
Calculation of Endpoint Specific Hazard Indices - Child Resident, Hypothetical Future Domestic Water Use
95% UCL/Reasonable Maximum 

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Child Resident Exposure Medium:  Untreated Surface Water
Population Age:  Child Exposure Route: Domestic Use

Exposure Point Chemical of Potential Concern
Total Noncancer
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Transect, RM 2 Metals
W025 Arsenic, total 2.E-01 2.E-01

Arsenic, dissolved 2.E-01 2.E-01
Herbicides
MCPP ND ND ND

Exposure Point Totalb 2.E-01
Transect, RM 3.9 Metals
W005 Arsenic, total 2.E-01 2.E-01

Arsenic, dissolved 1.E-01 1.E-01
Herbicides
MCPP 1.E+00 1.E+00 1.E+00

Exposure Point Total 2.E-01 1.E+00 1.E+00
Cathedral Park, RM 5.7 Metals
W010 Arsenic, total 2.E-01 2.E-01

Arsenic, dissolved 1.E-01 1.E-01
Herbicides
MCPP ND ND ND

Exposure Point Total 2.E-01
Transect, RM 6.3 Metals
W011 Arsenic, total 1.E-01 1.E-01

Arsenic, dissolved 1.E-01 1.E-01
Herbicides
MCPP ND ND ND

Exposure Point Total 1.E-01
Willamette Cove, RM 6.9 Metals
W014 Arsenic, total 2.E-01 2.E-01

Arsenic, dissolved 1.E-01 1.E-01
Herbicides
MCPP ND ND ND

Exposure Point Total 2.E-01

Endpoint-specific Hazard Indices
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TABLE 5-76.
Calculation of Endpoint Specific Hazard Indices - Child Resident, Hypothetical Future Domestic Water Use
95% UCL/Reasonable Maximum 

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Child Resident Exposure Medium:  Untreated Surface Water
Population Age:  Child Exposure Route: Domestic Use

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

Swan Island Lagoon, RM 9.1 Metals
W020 Arsenic, total 2.E-01 2.E-01

Arsenic, dissolved 1.E-01 1.E-01
Herbicides
MCPP ND ND ND

Exposure Point Total 2.E-01
Transect, RM 11 Metals
W023 Arsenic, total 1.E-01 1.E-01

Arsenic, dissolved 1.E-01 1.E-01
Herbicides
MCPP 9.E-01 9.E-01 9.E-01

Exposure Point Total 1.E-01 9.E-01 9.E-01
Study Area Wide Metals

Arsenic, total 1.E-01 1.E-01
Arsenic, dissolved 1.E-01 1.E-01
Herbicides
MCPP 1.E+00 1.E+00 1.E+00

Exposure Point Total 1.E-01 1.E+00 1.E+00

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations:
-- = Not Applicable. Chemical not evaluated for toxicity endpoint.
HQ = Hazard Quotient.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
RM = River mile.
ND = Not detected.
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TABLE 5-77.
Calculation of Endpoint Specific Hazard Indices - Child Resident, Hypothetical Future Domestic Water Use
Mean Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Child Resident Exposure Medium:  Untreated Surface Water
Population Age:  Child Exposure Route: Domestic Use

Exposure Point Chemical of Potential Concern
Total Noncancer
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Transect, RM 2 Metals
W025 Arsenic, total 7.E-02 7.E-02

Arsenic, dissolved 6.E-02 6.E-02
Herbicides
MCPP ND ND ND

Exposure Point Totalb 7.E-02
Transect, RM 3.9 Metals
W005 Arsenic, total 9.E-02 9.E-02

Arsenic, dissolved 6.E-02 6.E-02
Herbicides
MCPP 3.E-01 3.E-01 3.E-01

Exposure Point Total 9.E-02 3.E-01 3.E-01
Cathedral Park, RM 5.7 Metals
W010 Arsenic, total 9.E-02 9.E-02

Arsenic, dissolved 7.E-02 7.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 9.E-02
Transect, RM 6.3 Metals
W011 Arsenic, total 7.E-02 7.E-02

Arsenic, dissolved 6.E-02 6.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 7.E-02
Willamette Cove, RM 6.9 Metals
W014 Arsenic, total 8.E-02 8.E-02

Arsenic, dissolved 7.E-02 7.E-02
Herbicides
MCPP ND ND ND

Exposure Point Total 8.E-02
Swan Island Lagoon, RM 9.1 Metals
W020 Arsenic, total 8.E-02 8.E-02

Arsenic, dissolved 7.E-02 7.E-02
Herbicides
MCPP ND ND ND

Endpoint-specific Hazard Indices
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TABLE 5-77.
Calculation of Endpoint Specific Hazard Indices - Child Resident, Hypothetical Future Domestic Water Use
Mean Exposure

Scenario Timeframe:  Hypothetical Future Medium:  Surface Water
Receptor Population:  Child Resident Exposure Medium:  Untreated Surface Water
Population Age:  Child Exposure Route: Domestic Use

Exposure Point Chemical of Potential Concern
Total Noncancer
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Endpoint-specific Hazard Indices

Exposure Point Total 8.E-02
Transect, RM 11 Metals
W023 Arsenic, total 8.E-02 8.E-02

Arsenic, dissolved 5.E-02 5.E-02
Herbicides
MCPP 3.E-01 3.E-01 3.E-01

Exposure Point Total 8.E-02 3.E-01 3.E-01
Study Area Wide Metals

Arsenic, total 8.E-02 8.E-02
Arsenic, dissolved 6.E-02 6.E-02
Herbicides
MCPP 3.E-01 3.E-01 3.E-01

Exposure Point Total 8.E-02 3.E-01 3.E-01

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations:
-- = Not Applicable. Chemical not evaluated for toxicity endpoint.
HQ = Hazard Quotient.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
RM = River mile.
ND = Not detected.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 2 of 2



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-78
Calculation of Cancer Risks and Noncancer Hazards - Transient, Groundwater Seep Exposure
95%UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium:  Groundwater
Receptor Population: Transient Exposure Medium:  Groundwater Seep  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concerna Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 
Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 

Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

Outfall 22B Metals
Arsenic, total 8.1E+00 ug/l 1.5E+00 1.5E+00 1.1E-10 9.4E-10 1.6E-10 1.4E-09 2.E-09 3.0E-04 3.0E-04 3.8E-09 3.3E-08 1.3E-05 1.1E-04 1.E-04
Arsenic, dissolved 5.5E+00 ug/l 1.5E+00 1.5E+00 7.3E-11 6.4E-10 1.1E-10 9.6E-10 1.E-09 3.0E-04 3.0E-04 2.5E-09 2.2E-08 8.5E-06 7.4E-05 8.E-05
Boron 1.4E+03 ug/l -- -- 1.8E-08 1.6E-07 -- -- -- 2.0E-01 2.0E-01 6.3E-07 5.5E-06 3.1E-06 2.7E-05 3.E-05
Iron 1.6E+04 ug/l -- -- 2.1E-07 1.9E-06 -- -- -- 7.0E-01 7.0E-01 7.4E-06 6.5E-05 1.1E-05 9.3E-05 1.E-04
Manganese 2.4E+03 ug/l -- -- 3.2E-08 2.8E-07 -- -- -- 5.6E-03 1.4E-01 1.1E-06 9.9E-06 2.0E-04 7.1E-05 3.E-04
Molybdenum 6.9E+02 ug/l -- -- 9.1E-09 8.0E-08 -- -- -- 5.0E-03 5.0E-03 3.2E-07 2.8E-06 6.4E-05 5.6E-04 6.E-04
SVOCs
1,4-Dichlorobenzene 1.2E+00 ug/l 5.4E-03 5.4E-03 5.7E-09 1.4E-10 3.1E-11 7.8E-13 3.E-11 -- -- 2.0E-07 5.0E-09 -- -- --
Phenols
2,4-Dichlorophenol 1.6E+01 ug/l -- -- 4.1E-08 1.9E-09 -- -- -- 3.0E-03 3.0E-03 1.4E-06 6.5E-08 4.7E-04 2.2E-05 5.E-04
4-Nitrophenol 5.7E-01 ug/l -- -- 2.8E-10 6.6E-11 -- -- -- 5.0E-03 5.0E-03 1.0E-08 2.3E-09 2.0E-06 4.6E-07 2.E-06
Pesticides
Aldrin 4.1E-03 ug/l 1.7E+01 1.7E+01 2.5E-12 4.7E-13 4.3E-11 8.0E-12 5.E-11 3.0E-05 3.0E-05 8.9E-11 1.7E-11 3.0E-06 5.5E-07 4.E-06
VOCs
Chlorobenzene 9.2E+00 ug/l -- -- 2.3E-08 1.1E-09 -- -- -- 2.0E-02 2.0E-02 7.9E-07 3.7E-08 4.0E-05 1.9E-06 4.E-05
Tetrachloroethene 6.4E-01 ug/l 5.4E-01 5.4E-01 2.6E-09 7.4E-11 1.4E-09 4.0E-11 1.E-09 1.0E-02 1.0E-02 9.1E-08 2.6E-09 9.1E-06 2.6E-07 9.E-06
Trichloroethene 3.4E-01 ug/l 8.9E-02 8.9E-02 3.9E-10 4.0E-11 3.4E-11 3.5E-12 4.E-11 -- -- 1.4E-08 1.4E-09 -- -- --

Exposure Point Total 3.E-09

Notes:
a When available, both total and dissolved fractions of each metal of potential concern are provided. The total fraction is quoted if no further definition is provided. Cumulative cancer risks and HQs include total metals only.
b Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations:
-- = Not Applicable. Chemical not evaluated for toxicity endpoint.
CDI = Chronic Daily Intake.
EPC = Exposure Point Concentration.
HQ = Hazard Quotient.
kg = kilogram.
l = liter.
LADI = Lifetime Average Daily Intake.
mg = milligram.
RfD = Reference Dose.
SVOCs = Semi-Volatile Organic Compounds.
ug = microgram.
VOCs = Volatile Organic Compounds.

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb
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TABLE 5-79
Calculation of Cancer Risks and Noncancer Hazards - Transient, Groundwater Seep Exposure
Mean Exposure  

Scenario Timeframe:  Current/Future Medium:  Groundwater
Receptor Population: Transient Exposure Medium:  Groundwater Seep  
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concerna Value Units
Dermal Cancer 

Slope Factor
(mg/kg-day)-1

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Dermal LADI
(mg/kg-day)

Oral LADI
(mg/kg-

day)

Cancer 
Risk from 
Dermal 
Contact

Cancer 
Risk from 

Oral 
Contact

Total 
Cancer 

Risk

Dermal 
RfD

(mg/kg-
day)

Oral RfD
(mg/kg-

day)

Dermal 
CDI

(mg/kg-
day)

Oral CDI
(mg/kg-

day)

Noncancer 
HQ from 
Dermal 
Contact

Noncancer
HQ from 
Ingestion

Total 
Noncancer

HQ

Outfall 22B Metals
Arsenic, total 6.9E+00 ug/l 1.5E+00 1.5E+00 1.1E-11 1.0E-10 1.7E-11 1.5E-10 2.E-10 3.0E-04 3.0E-04 8.0E-10 7.1E-09 2.7E-06 2.4E-05 3.E-05
Arsenic, dissolved 5.5E+00 ug/l 1.5E+00 1.5E+00 9.1E-12 8.0E-11 1.4E-11 1.2E-10 1.E-10 3.0E-04 3.0E-04 6.4E-10 5.6E-09 2.1E-06 1.9E-05 2.E-05
Boron 1.4E+03 ug/l -- -- 2.2E-09 2.0E-08 -- -- -- 2.0E-01 2.0E-01 1.6E-07 1.4E-06 7.8E-07 6.9E-06 8.E-06
Iron 1.6E+04 ug/l -- -- 2.7E-08 2.3E-07 -- -- -- 7.0E-01 7.0E-01 1.9E-06 1.6E-05 2.7E-06 2.3E-05 3.E-05
Manganese 2.4E+03 ug/l -- -- 4.0E-09 3.5E-08 -- -- -- 5.6E-03 1.4E-01 2.8E-07 2.5E-06 5.1E-05 1.8E-05 7.E-05
Molybdenum 6.9E+02 ug/l -- -- 1.1E-09 1.0E-08 -- -- -- 5.0E-03 5.0E-03 8.0E-08 7.0E-07 1.6E-05 1.4E-04 2.E-04
SVOCs
1,4-Dichlorobenzene 1.1E+00 ug/l 5.4E-03 5.4E-03 1.3E-09 1.6E-11 6.8E-12 8.6E-14 7.E-12 -- -- 8.8E-08 1.1E-09 -- -- --
Phenols
2,4-Dichlorophenol 1.3E+01 ug/l -- -- 8.5E-09 1.9E-10 -- -- -- 3.0E-03 3.0E-03 5.9E-07 1.4E-08 2.0E-04 4.5E-06 2.E-04
4-Nitrophenol 5.7E-01 ug/l -- -- 7.1E-11 8.3E-12 -- -- -- 5.0E-03 5.0E-03 5.0E-09 5.8E-10 1.0E-06 1.2E-07 1.E-06
Pesticides
Aldrin 4.1E-03 ug/l 1.7E+01 1.7E+01 6.4E-13 5.9E-14 1.1E-11 1.0E-12 1.E-11 3.0E-05 3.0E-05 4.5E-11 4.1E-12 1.5E-06 1.4E-07 2.E-06
VOCs
Chlorobenzene 8.8E+00 ug/l -- -- 5.4E-09 1.3E-10 -- -- -- 2.0E-02 2.0E-02 3.8E-07 9.0E-09 1.9E-05 4.5E-07 2.E-05
Tetrachloroethene 4.5E-01 ug/l 5.4E-01 5.4E-01 4.5E-10 6.5E-12 2.4E-10 3.5E-12 2.E-10 1.0E-02 1.0E-02 3.1E-08 4.5E-10 3.1E-06 4.5E-08 3.E-06
Trichloroethene 3.4E-01 ug/l 8.9E-02 8.9E-02 9.7E-11 4.9E-12 8.6E-12 4.4E-13 9.E-12 -- -- 6.8E-09 3.5E-10 -- -- --

Exposure Point Total 4.E-10

Notes:
a When available, both total and dissolved fractions of each metal of potential concern are provided. The total fraction is quoted if no further definition is provided. Cumulative cancer risks and HQs include total metals only.
b Numbers presented are rounded values.  Sums calculated before rounding.

Abbreviations:
-- = Not Applicable. Chemical not evaluated for toxicity endpoint.
CDI = Chronic Daily Intake.
EPC = Exposure Point Concentration.
HQ = Hazard Quotient.
kg = kilogram.
l = liter.
LADI = Lifetime Average Daily Intake.
mg = milligram.
RfD = Reference Dose.
SVOCs = Semi-Volatile Organic Compounds.
ug = microgram.
VOCs = Volatile Organic Compounds.

EPC Cancer Risk Calculationsb Noncancer Risk Calculationsb
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TABLE 5-80.
Calculation of Endpoint-Specific Hazard Indices - Transient, Groundwater Seep Exposure
95% UCL/Reasonable Maximum 

Scenario Timeframe:  Current/Future Medium:  Groundwater
Receptor Population: Transient Exposure Medium:  Groundwater Seep
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer

HQa
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Outfall 22B Metals
Arsenic, total 1.E-04 1.E-04
Arsenic, dissolved 8.E-05 8.E-05
Boron 3.E-05 3.E-05
Iron 1.E-04
Manganese 3.E-04 3.E-04
Molybdenum 6.E-04 6.E-04
SVOCs
1,4-Dichlorobenzene --
Phenols
2,4-Dichlorophenol 5.E-04 5.E-04
4-Nitrophenol 2.E-06 2.E-06 2.E-06
Pesticides
Aldrin 4.E-06 4.E-06
VOCs
Chlorobenzene 4.E-05 4.E-05
Tetrachloroethene 9.E-06 9.E-06 9.E-06
Trichloroethene -- -- -- --

Exposure Point Totalb 1.E-04 6.E-04 3.E-04 2.E-06 5.E-05 5.E-04 9.E-06 3.E-05

a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations:
-- = Not applicable.
HQ = Hazard Quotient.
SVOCs = Semi-volatile organic compounds
VOCs = Volatile organic compounds

Endpoint-Specific Hazard Indices
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TABLE 5-81
Calculation of Endpoint-Specific Hazard Indices - Transient, Groundwater Seep Exposure
Mean Exposure

Scenario Timeframe:  Current/Future Medium:  Groundwater
Receptor Population: Transient Exposure Medium:  Groundwater Seep
Population Age:  Adult Exposure Route: Direct Contact

Exposure Point Chemical of Potential Concern
Total Noncancer
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Outfall 22B Metals
Arsenic, total 3.E-05 3.E-05
Arsenic, dissolved 2.E-05 2.E-05
Boron 8.E-06 8.E-06
Iron 3.E-05
Manganese 7.E-05 7.E-05
Molybdenum 2.E-04 2.E-04
SVOCs
1,4-Dichlorobenzene --
Phenols
2,4-Dichlorophenol 2.E-04 2.E-04
4-Nitrophenol 1.E-06 1.E-06 1.E-06
Pesticides
Aldrin 2.E-06 2.E-06
VOCs
Chlorobenzene 2.E-05 2.E-05
Tetrachloroethene 3.E-06 3.E-06 3.E-06
Trichloroethene -- -- -- --

Exposure Point Totalb 3.E-05 2.E-04 7.E-05 1.E-06 2.E-05 2.E-04 3.E-06 8.E-06

a Numbers presented are rounded values.  Sums calculated before rounding.
b Cumulative hazard indices include total metals only.

Abbreviations:
-- = Not applicable.
HQ = Hazard Quotient.
SVOCs = Semi-volatile organic compounds
VOCs = Volatile organic compounds

Endpoint-Specific Hazard Indices
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TABLE 5-82.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Adult, Fish Consumption, Multi-Species Diet
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
WB tissued Study Area Wide Metals

Aluminum 2.6E+01 mg/kg -- 7.E-02 -- 1.E+00 6.6E-02 7.E-02
Antimony 3.2E-01 mg/kg -- 8.E-04 -- 4.E-04 8.0E-04 2.E+00
Arsenic, inorganic 5.3E-02 mg/kg 1.5E+00 1.E-04 2.E-04 3.E-04 1.3E-04 4.E-01
Cadmium 2.0E-02 mg/kg -- 5.E-05 -- 1.E-03 5.1E-05 5.E-02
Chromiume 6.3E-01 mg/kg -- 2.E-03 -- 2.E+00 1.6E-03 1.E-03
Copper 1.4E+00 mg/kg -- 3.E-03 -- 4.E-02 3.5E-03 9.E-02
Lead 2.3E+01 mg/kg NL 6.E-02 -- NL 5.7E-02 --

0.0E+00 Manganese 3.1E+00 mg/kg -- 8.E-03 -- 1.E-01 7.7E-03 5.E-02
0.0E+00 Mercury 8.1E-02 mg/kg -- 2.E-04 -- 1.E-04 2.0E-04 2.E+00
0.0E+00 Nickel 3.4E-01 mg/kg -- 9.E-04 -- 2.E-02 8.5E-04 4.E-02
0.0E+00 Selenium 4.8E-01 mg/kg -- 1.E-03 -- 5.E-03 1.2E-03 2.E-01

Silver 1.5E-02 mg/kg -- 4.E-05 -- 5.E-03 3.9E-05 8.E-03
Thallium 3.6E-03 mg/kg -- 9.E-06 -- 7.E-05 8.9E-06 1.E-01
Zinc 3.4E+01 mg/kg -- 8.E-02 -- 3.E-01 8.4E-02 3.E-01
Butyltins
Butyltin ion 2.1E-03 mg/kg -- 5.E-06 -- 3.E-04 5.3E-06 2.E-02
Dibutyltin ion 5.8E-04 mg/kg -- 1.E-06 -- 3.E-04 1.5E-06 5.E-03
Tributyltin ion 1.1E-03 mg/kg -- 3.E-06 -- 3.E-04 2.6E-06 9.E-03
PAHs
1-Methylnaphthalene 3.7E-03 mg/kg 2.9E-02 9.E-06 3.E-07 7.E-02 9.1E-06 1.E-04
2-Methylnaphthalene 8.2E-03 mg/kg -- 2.E-05 -- 4.E-03 2.1E-05 5.E-03
Acenaphthene 1.0E-02 mg/kg -- 3.E-05 -- 6.E-02 2.6E-05 4.E-04
Acenaphthylene 6.5E-04 mg/kg -- 2.E-06 -- 6.E-02 1.6E-06 3.E-05
Anthracene 1.3E-03 mg/kg -- 3.E-06 -- 3.E-01 3.2E-06 1.E-05
Benzo(a)anthracene 9.2E-05 mg/kg 7.3E-01 2.E-07 2.E-07 -- 2.3E-07 --
Benzo(a)pyrene 1.2E-04 mg/kg 7.3E+00 3.E-07 2.E-06 -- 3.1E-07 --
Benzo(b)fluoranthene 1.7E-04 mg/kg 7.3E-01 4.E-07 3.E-07 -- 4.2E-07 --
Benzo(g,h,i)perylene 1.5E-04 mg/kg -- 4.E-07 -- 3.E-02 3.7E-07 1.E-05
Benzo(k)fluoranthene 8.8E-05 mg/kg 7.3E-02 2.E-07 2.E-08 -- 2.2E-07 --
Chrysene 8.0E-05 mg/kg 7.3E-03 2.E-07 1.E-09 -- 2.0E-07 --
Dibenzo(a,h)anthracene 5.1E-05 mg/kg 7.3E+00 1.E-07 9.E-07 -- 1.3E-07 --
Dibenzothiophene 2.0E-03 mg/kg -- 5.E-06 -- 4.E-02 5.1E-06 1.E-04

Tissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 175 g/day
Chemical of

Potential Concerna

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 175 g/day
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TABLE 5-82.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Adult, Fish Consumption, Multi-Species Diet
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 175 g/day
Chemical of

Potential Concerna

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 175 g/day

Fluoranthene 8.5E-03 mg/kg -- 2.E-05 -- 4.E-02 2.1E-05 5.E-04
Fluorene 5.2E-03 mg/kg -- 1.E-05 -- 4.E-02 1.3E-05 3.E-04
Indeno(1,2,3-cd)pyrene 1.4E-04 mg/kg 7.3E-01 3.E-07 3.E-07 -- 3.4E-07 --
Naphthalene 5.8E-03 mg/kg -- 1.E-05 -- 2.E-02 1.5E-05 7.E-04
Phenanthrene 1.2E-02 mg/kg -- 3.E-05 -- 3.E-02 3.0E-05 1.E-03
Pyrene 2.0E-03 mg/kg -- 5.E-06 -- 3.E-02 5.0E-06 2.E-04
Total Carcinogenic PAHsf -- mg/kg -- -- 4.E-06 -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 1.5E+00 mg/kg 1.4E-02 4.E-03 5.E-05 2.E-02 3.8E-03 2.E-01
Dibutyl phthalate 4.6E-03 mg/kg -- 1.E-05 -- 1.E-01 1.1E-05 1.E-04
Diethyl phthalate 1.2E-03 mg/kg -- 3.E-06 -- 8.E-01 3.1E-06 4.E-06
Di-n-octyl phthalate 2.6E-01 mg/kg -- 7.E-04 -- 1.E-01 6.5E-04 7.E-03
SVOCs
Benzoic acid 1.1E-01 mg/kg -- 3.E-04 -- 4.E+00 2.9E-04 7.E-05
Benzyl alcohol 1.3E-02 mg/kg -- 3.E-05 -- 5.E-01 3.2E-05 6.E-05
Bis(2-chloroethoxy) methane 4.6E-03 mg/kg -- 1.E-05 -- 3.E-03 1.1E-05 4.E-03
Dibenzofuran 3.1E-03 mg/kg -- 8.E-06 -- 4.E-02 7.9E-06 2.E-04
Hexachlorobenzene 3.6E-03 mg/kg 1.6E+00 9.E-06 1.E-05 8.E-04 9.1E-06 1.E-02
Hexachlorobutadiene 3.4E-04 mg/kg 7.8E-02 9.E-07 7.E-08 1.E-03 8.6E-07 9.E-04
Isophorone 7.3E-04 mg/kg 9.5E-04 2.E-06 2.E-09 2.E-01 1.8E-06 9.E-06
Phenols
4-Methylphenol 1.6E-03 mg/kg -- 4.E-06 -- 5.E-03 4.0E-06 8.E-04
4-Nitrophenol 2.3E-03 mg/kg -- 6.E-06 -- 5.E-03 5.7E-06 1.E-03
Phenol 3.9E-02 mg/kg -- 1.E-04 -- 3.E-01 9.7E-05 3.E-04
Polychlorinated Biphenyls 
Total Aroclors 1.4E+00 mg/kg 2.0E+00 3.E-03 7.E-03 2.E-05 3.4E-03 2.E+02
Total PCB Congeners 1.8E+00 mg/kg NA 4.E-03 -- NA 4.5E-03 --
Total PCBs, Adjusted 1.8E+00 mg/kg 2.0E+00 4.E-03 9.E-03 2.E-05 4.4E-03 2.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 2.6E-06 mg/kg 1.3E+05 7.E-09 9.E-04 1.E-09 6.6E-09 7.E+00
Total PCB TEQ 5.6E-06 mg/kg 1.3E+05 1.E-08 2.E-03 1.E-09 1.4E-08 1.E+01
Total TEQ -- mg/kg -- -- 3.E-03 -- -- 2.E+01
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TABLE 5-82.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Adult, Fish Consumption, Multi-Species Diet
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 175 g/day
Chemical of

Potential Concerna

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 175 g/day

Pesticides
Aldrin 2.1E-05 mg/kg 1.7E+01 5.E-08 9.E-07 3.E-05 5.3E-08 2.E-03
alpha-Hexachlorocyclohexane 1.8E-04 mg/kg 6.3E+00 5.E-07 3.E-06 8.E-03 4.6E-07 6.E-05
beta-Hexachlorocyclohexane 6.2E-06 mg/kg 1.8E+00 2.E-08 3.E-08 6.E-04 1.6E-08 3.E-05
Dieldrin 2.1E-03 mg/kg 1.6E+01 5.E-06 8.E-05 5.E-05 5.1E-06 1.E-01
Endrin 7.2E-06 mg/kg -- 2.E-08 -- 3.E-04 1.8E-08 6.E-05
Endrin aldehyde 1.7E-06 mg/kg -- 4.E-09 -- 3.E-04 4.2E-09 1.E-05
Endrin ketone 3.8E-06 mg/kg -- 9.E-09 -- 3.E-04 9.4E-09 3.E-05
gamma-Hexachlorocyclohexane 2.4E-04 mg/kg 1.1E+00 6.E-07 7.E-07 3.E-04 6.1E-07 2.E-03
Heptachlor 8.8E-04 mg/kg 4.5E+00 2.E-06 1.E-05 5.E-04 2.2E-06 4.E-03
Heptachlor epoxide 3.6E-05 mg/kg 9.1E+00 9.E-08 8.E-07 1.E-05 9.1E-08 7.E-03
Methoxychlor 2.3E-03 mg/kg -- 6.E-06 -- 5.E-03 5.7E-06 1.E-03
Total Chlordanes 1.4E-02 mg/kg 3.5E-01 3.E-05 1.E-05 5.E-04 3.4E-05 7.E-02
Total DDD 2.8E-02 mg/kg 2.4E-01 7.E-05 2.E-05 5.E-04 7.0E-05 1.E-01
Total DDE 6.2E-02 mg/kg 3.4E-01 2.E-04 5.E-05 5.E-04 1.6E-04 3.E-01
Total DDT 2.8E-02 mg/kg 3.4E-01 7.E-05 2.E-05 5.E-04 6.9E-05 1.E-01
Total Endosulfan 2.5E-03 mg/kg -- 6.E-06 -- 6.E-03 6.1E-06 1.E-03

Exposure Area Totalg 1.E-02

Filleth Study Area Wide Metals
Aluminum 2.6E+00 mg/kg -- 6.E-03 -- 1.E+00 6.4E-03 6.E-03
Antimony 1.4E-01 mg/kg -- 4.E-04 -- 4.E-04 3.6E-04 9.E-01
Arsenic, inorganic 5.9E-02 mg/kg 1.5E+00 1.E-04 2.E-04 3.E-04 1.5E-04 5.E-01
Cadmium 5.5E-03 mg/kg -- 1.E-05 -- 1.E-03 1.4E-05 1.E-02
Chromium 6.5E-01 mg/kg -- 2.E-03 -- 2.E+00 1.6E-03 1.E-03
Copper 7.3E-01 mg/kg -- 2.E-03 -- 4.E-02 1.8E-03 5.E-02
Lead 4.1E-02 mg/kg NL 1.E-04 -- NL 1.0E-04 --
Manganese 8.7E-01 mg/kg -- 2.E-03 -- 1.E-01 2.2E-03 2.E-02
Mercury 9.4E-02 mg/kg -- 2.E-04 -- 1.E-04 2.3E-04 2.E+00
Nickel 1.2E-01 mg/kg -- 3.E-04 -- 2.E-02 3.0E-04 2.E-02
Selenium 7.9E-01 mg/kg -- 2.E-03 -- 5.E-03 2.0E-03 4.E-01
Silver 6.4E-03 mg/kg -- 2.E-05 -- 5.E-03 1.6E-05 3.E-03
Thallium 2.5E-03 mg/kg -- 6.E-06 -- 7.E-05 6.3E-06 9.E-02
Zinc 9.7E+00 mg/kg -- 2.E-02 -- 3.E-01 2.4E-02 8.E-02
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TABLE 5-82.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Adult, Fish Consumption, Multi-Species Diet
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 175 g/day
Chemical of

Potential Concerna

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 175 g/day

Butyltins
Butyltin ion 1.5E-04 mg/kg -- 4.E-07 -- 3.E-04 3.7E-07 1.E-03
Dibutyltin ion 9.8E-04 mg/kg -- 2.E-06 -- 3.E-04 2.4E-06 8.E-03
Tributyltin ion 9.6E-04 mg/kg -- 2.E-06 -- 3.E-04 2.4E-06 8.E-03
PAHs
1-Methylnaphthalene 1.9E-03 mg/kg 2.9E-02 5.E-06 1.E-07 7.E-02 4.8E-06 7.E-05
2-Methylnaphthalene 4.6E-03 mg/kg -- 1.E-05 -- 4.E-03 1.2E-05 3.E-03
Acenaphthene 6.6E-03 mg/kg -- 2.E-05 -- 6.E-02 1.6E-05 3.E-04
Acenaphthylene 5.4E-04 mg/kg -- 1.E-06 -- 6.E-02 1.4E-06 2.E-05
Anthracene 1.2E-03 mg/kg -- 3.E-06 -- 3.E-01 3.1E-06 1.E-05
Benzo(a)anthracene 1.3E-04 mg/kg 7.3E-01 3.E-07 2.E-07 -- 3.2E-07 --
Benzo(a)pyrene 8.6E-05 mg/kg 7.3E+00 2.E-07 2.E-06 -- 2.2E-07 --
Benzo(b)fluoranthene 1.1E-04 mg/kg 7.3E-01 3.E-07 2.E-07 -- 2.7E-07 --
Benzo(g,h,i)perylene 9.8E-05 mg/kg -- 2.E-07 -- 3.E-02 2.4E-07 8.E-06
Benzo(k)fluoranthene 7.7E-05 mg/kg 7.3E-02 2.E-07 1.E-08 -- 1.9E-07 --
Chrysene 1.8E-04 mg/kg 7.3E-03 5.E-07 3.E-09 -- 4.5E-07 --
Dibenzo(a,h)anthracene 3.9E-05 mg/kg 7.3E+00 1.E-07 7.E-07 -- 9.8E-08 --
Dibenzothiophene 3.1E-04 mg/kg -- 8.E-07 -- 4.E-02 7.6E-07 2.E-05
Fluoranthene 1.5E-02 mg/kg -- 4.E-05 -- 4.E-02 3.9E-05 1.E-03
Fluorene 2.6E-03 mg/kg -- 7.E-06 -- 4.E-02 6.5E-06 2.E-04
Indeno(1,2,3-cd)pyrene 8.6E-05 mg/kg 7.3E-01 2.E-07 2.E-07 -- 2.2E-07 --
Naphthalene 2.1E-03 mg/kg -- 5.E-06 -- 2.E-02 5.3E-06 3.E-04
Phenanthrene 2.0E-02 mg/kg -- 5.E-05 -- 3.E-02 5.0E-05 2.E-03
Pyrene 2.2E-03 mg/kg -- 6.E-06 -- 3.E-02 5.6E-06 2.E-04
Total Carcinogenic PAHs -- mg/kg -- -- 3.E-06 -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 2.9E-02 mg/kg 1.4E-02 7.E-05 1.E-06 2.E-02 7.1E-05 4.E-03
Dibutyl phthalate 5.3E-03 mg/kg -- 1.E-05 -- 1.E-01 1.3E-05 1.E-04
Diethyl phthalate 2.1E-03 mg/kg -- 5.E-06 -- 8.E-01 5.3E-06 7.E-06
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TABLE 5-82.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Adult, Fish Consumption, Multi-Species Diet
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 175 g/day
Chemical of

Potential Concerna

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 175 g/day

SVOCs
Benzyl alcohol 6.9E-03 mg/kg -- 2.E-05 -- 5.E-01 1.7E-05 3.E-05
Dibenzofuran 6.8E-04 mg/kg -- 2.E-06 -- 4.E-02 1.7E-06 4.E-05
Hexachlorobenzene 7.4E-03 mg/kg 1.6E+00 2.E-05 3.E-05 8.E-04 1.8E-05 2.E-02
Hexachlorobutadiene 2.2E-05 mg/kg 7.8E-02 6.E-08 4.E-09 1.E-03 5.6E-08 6.E-05
Isophorone 1.2E-03 mg/kg 9.5E-04 3.E-06 3.E-09 2.E-01 3.0E-06 2.E-05
Phenols
4-Nitrophenol 3.5E-03 mg/kg -- 9.E-06 -- 5.E-03 8.8E-06 2.E-03
Polychlorinated Biphenyls 
Total Aroclors 3.6E-01 mg/kg 2.0E+00 9.E-04 2.E-03 2.E-05 9.0E-04 5.E+01
Total PCB Congeners 1.6E+00 mg/kg NA 4.E-03 -- NA 4.0E-03 --
Total PCBs, Adjusted 1.6E+00 mg/kg 2.0E+00 4.E-03 8.E-03 2.E-05 3.9E-03 2.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 9.5E-07 mg/kg 1.3E+05 2.E-09 3.E-04 1.E-09 2.4E-09 2.E+00
Total PCB TEQ 1.6E-06 mg/kg 1.3E+05 4.E-09 5.E-04 1.E-09 4.1E-09 4.E+00
Total TEQ -- mg/kg -- -- 8.E-04 -- -- 6.E+00
Pesticides
Aldrin 1.3E-05 mg/kg 1.7E+01 3.E-08 6.E-07 3.E-05 3.4E-08 1.E-03
alpha-Hexachlorocyclohexane 4.2E-06 mg/kg 6.3E+00 1.E-08 7.E-08 8.E-03 1.0E-08 1.E-06
beta-Hexachlorocyclohexane 5.6E-04 mg/kg 1.8E+00 1.E-06 3.E-06 6.E-04 1.4E-06 2.E-03
Dieldrin 1.5E-03 mg/kg 1.6E+01 4.E-06 6.E-05 5.E-05 3.7E-06 7.E-02
Endrin 3.2E-06 mg/kg -- 8.E-09 -- 3.E-04 7.9E-09 3.E-05
Endrin aldehyde 2.5E-04 mg/kg -- 6.E-07 -- 3.E-04 6.2E-07 2.E-03
Endrin ketone 2.2E-06 mg/kg -- 5.E-09 -- 3.E-04 5.4E-09 2.E-05
gamma-Hexachlorocyclohexane 4.3E-06 mg/kg 1.1E+00 1.E-08 1.E-08 3.E-04 1.1E-08 4.E-05
Heptachlor 6.2E-07 mg/kg 4.5E+00 2.E-09 7.E-09 5.E-04 1.6E-09 3.E-06
Heptachlor epoxide 1.8E-05 mg/kg 9.1E+00 4.E-08 4.E-07 1.E-05 4.5E-08 3.E-03
Methoxychlor 1.1E-03 mg/kg -- 3.E-06 -- 5.E-03 2.8E-06 6.E-04
Total Chlordanes 2.4E-03 mg/kg 3.5E-01 6.E-06 2.E-06 5.E-04 6.0E-06 1.E-02
Total DDD 1.6E-02 mg/kg 2.4E-01 4.E-05 1.E-05 5.E-04 4.1E-05 8.E-02
Total DDE 2.8E-02 mg/kg 3.4E-01 7.E-05 2.E-05 5.E-04 7.0E-05 1.E-01
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TABLE 5-82.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Adult, Fish Consumption, Multi-Species Diet
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 175 g/day
Chemical of

Potential Concerna

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 175 g/day

Total DDT 1.1E-02 mg/kg 3.4E-01 3.E-05 9.E-06 5.E-04 2.7E-05 5.E-02
Total Endosulfan 8.2E-04 mg/kg -- 2.E-06 -- 6.E-03 2.0E-06 3.E-04

Exposure Area Total 9.E-03

Notes:
a

b

c Numbers presented are rounded values. Sums calculated before rounding. All risks were calculated using the linear model despite total risk estimate.
d

e Toxicity values for trivalent chromium used for total chromium. 
f

g
h

Abbreviations:
-- = Not applicable. mg/kg = milligrams per kilogram.
CDI = Chronic Daily Intake. NL = Not listed.
DDD = Dichlorodiphenyldichloroethane. PAHs = Polynuclear Aromatic Hydrocarbons.
DDE = Dichlorodiphenyldichloroethylene. PCB = Polychlorinated Biphenyls.
DDT = Dichlorodiphenyltrichloroethane. RfD = Reference Dose.
EPC = Exposure Point Concentration. TEQ = Toxic Equivalents.
g/day = grams per day. WB = Whole body.
LADI = Lifetime Average Daily Intake.

Fillet Tissue EPCs are based on Study Area wide fillet tissue EPCs for each of the target resident species (smallmouth bass, black crappie, common carp, brown bullhead), 
and the available tissue data from the ODHS sampling effort, which are: fillet (with skin) Chinook salmon, whole body lamprey, and fillet (no skin) sturgeon.

Cumulative risk sums calculated using PCB congener data.

Chemicals listed for whole body exposure are analytes detected Study Area wide in whole body tissue samples resident species (smallmouth bass, black crappie, common 
carp, brown bullhead).  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples of resident species.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.

The Tribal multi-species fish diet EPCs were calculated assuming different ingestion rates for each of seven fish species, which can also be represented by that species' 
percent of total fish diet.  The EPCs shown in the table are the weighted sums of the EPCs for the individual species based on the following percentages:  
   (38.4% x Salmon EPC) 
+ (7.0% x  Lamprey EPC) 
+ (4.9% x Sturgeon EPC)
+ (12.4% x Smallmouth Bass EPC)
+ (12.4% x Black Crappie EPC)
+ (12.4% x Common Carp EPC)
+ (12.4% x Brown Bullhead EPC)
100% Tribal fish tissue diet EPC
These percentages are the ingestion rates for each species as discussed in the Portland Harbor RI/FS Programmatic Work Plan, Appendix C: Human Health Risk Assessment 
Approach, LWG, 2004.

Whole Body Tissue EPCs are based on Study Area wide whole body EPCs for each of the target resident species (smallmouth bass, black crappie, common carp, brown 
bullhead), and the available tissue data from the ODHS sampling effort, which are: whole body Chinook salmon, whole body lamprey, and fillet tissue (no skin) sturgeon.
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TABLE 5-83.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Adult, Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
WB tissued Study Area Wide Metals

Aluminum 1.6E+01 mg/kg -- 4.E-02 -- 1.E+00 4.0E-02 4.E-02
Antimony 1.3E-01 mg/kg -- 3.E-04 -- 4.E-04 3.3E-04 8.E-01
Arsenic, inorganic 4.7E-02 mg/kg 1.5E+00 1.E-04 2.E-04 3.E-04 1.2E-04 4.E-01
Cadmium 1.5E-02 mg/kg -- 4.E-05 -- 1.E-03 3.7E-05 4.E-02
Chromiume 4.5E-01 mg/kg -- 1.E-03 -- 2.E+00 1.1E-03 7.E-04
Copper 1.3E+00 mg/kg -- 3.E-03 -- 4.E-02 3.2E-03 8.E-02
Lead 4.3E+00 mg/kg NL 1.E-02 -- NL 1.1E-02 --

0.0E+00 Manganese 2.3E+00 mg/kg -- 6.E-03 -- 1.E-01 5.7E-03 4.E-02
0.0E+00 Mercury 7.0E-02 mg/kg -- 2.E-04 -- 1.E-04 1.7E-04 2.E+00
0.0E+00 Nickel 2.4E-01 mg/kg -- 6.E-04 -- 2.E-02 6.1E-04 3.E-02
0.0E+00 Selenium 3.2E-01 mg/kg -- 8.E-04 -- 5.E-03 7.9E-04 2.E-01

Silver 1.1E-02 mg/kg -- 3.E-05 -- 5.E-03 2.8E-05 6.E-03
Thallium 2.4E-03 mg/kg -- 6.E-06 -- 7.E-05 6.1E-06 9.E-02
Zinc 2.9E+01 mg/kg -- 7.E-02 -- 3.E-01 7.2E-02 2.E-01
Butyltins
Butyltin ion 5.8E-04 mg/kg -- 1.E-06 -- 3.E-04 1.4E-06 5.E-03
Dibutyltin ion 3.0E-04 mg/kg -- 8.E-07 -- 3.E-04 7.5E-07 3.E-03
Tributyltin ion 7.9E-04 mg/kg -- 2.E-06 -- 3.E-04 2.0E-06 7.E-03
PAHs
1-Methylnaphthalene 2.8E-03 mg/kg 2.9E-02 7.E-06 2.E-07 7.E-02 7.0E-06 1.E-04
2-Methylnaphthalene 5.9E-03 mg/kg -- 1.E-05 -- 4.E-03 1.5E-05 4.E-03
Acenaphthene 6.6E-03 mg/kg -- 2.E-05 -- 6.E-02 1.6E-05 3.E-04
Acenaphthylene 4.0E-04 mg/kg -- 1.E-06 -- 6.E-02 1.0E-06 2.E-05
Anthracene 7.8E-04 mg/kg -- 2.E-06 -- 3.E-01 1.9E-06 6.E-06
Benzo(a)anthracene 5.4E-05 mg/kg 7.3E-01 1.E-07 1.E-07 -- 1.3E-07 --
Benzo(a)pyrene 6.7E-05 mg/kg 7.3E+00 2.E-07 1.E-06 -- 1.7E-07 --
Benzo(b)fluoranthene 7.1E-05 mg/kg 7.3E-01 2.E-07 1.E-07 -- 1.8E-07 --
Benzo(g,h,i)perylene 7.8E-05 mg/kg -- 2.E-07 -- 3.E-02 2.0E-07 7.E-06
Benzo(k)fluoranthene 4.9E-05 mg/kg 7.3E-02 1.E-07 9.E-09 -- 1.2E-07 --
Chrysene 5.3E-05 mg/kg 7.3E-03 1.E-07 1.E-09 -- 1.3E-07 --
Dibenzo(a,h)anthracene 3.6E-05 mg/kg 7.3E+00 9.E-08 7.E-07 -- 9.0E-08 --
Dibenzothiophene 6.9E-04 mg/kg -- 2.E-06 -- 4.E-02 1.7E-06 4.E-05

Tissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 175 g/day
Chemical of

Potential Concerna

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 175 g/day
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TABLE 5-83.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Adult, Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 175 g/day
Chemical of

Potential Concerna

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 175 g/day

Fluoranthene 5.3E-03 mg/kg -- 1.E-05 -- 4.E-02 1.3E-05 3.E-04
Fluorene 4.1E-03 mg/kg -- 1.E-05 -- 4.E-02 1.0E-05 3.E-04
Indeno(1,2,3-cd)pyrene 6.9E-05 mg/kg 7.3E-01 2.E-07 1.E-07 -- 1.7E-07 --
Naphthalene 3.7E-03 mg/kg -- 9.E-06 -- 2.E-02 9.2E-06 5.E-04
Phenanthrene 6.4E-03 mg/kg -- 2.E-05 -- 3.E-02 1.6E-05 5.E-04
Pyrene 1.7E-03 mg/kg -- 4.E-06 -- 3.E-02 4.2E-06 1.E-04
Total Carcinogenic PAHsf -- mg/kg -- -- 2.E-06 -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 5.7E-01 mg/kg 1.4E-02 1.E-03 2.E-05 2.E-02 1.4E-03 7.E-02
Dibutyl phthalate 2.2E-03 mg/kg -- 5.E-06 -- 1.E-01 5.5E-06 5.E-05
Diethyl phthalate 1.2E-03 mg/kg -- 3.E-06 -- 8.E-01 3.1E-06 4.E-06
Di-n-octyl phthalate 2.1E-02 mg/kg -- 5.E-05 -- 1.E-01 5.3E-05 5.E-04
SVOCs
Benzoic acid 1.0E-01 mg/kg -- 2.E-04 -- 4.E+00 2.5E-04 6.E-05
Benzyl alcohol 7.6E-03 mg/kg -- 2.E-05 -- 5.E-01 1.9E-05 4.E-05
Bis(2-chloroethoxy) methane 3.2E-03 mg/kg -- 8.E-06 -- 3.E-03 7.9E-06 3.E-03
Dibenzofuran 2.1E-03 mg/kg -- 5.E-06 -- 4.E-02 5.3E-06 1.E-04
Hexachlorobenzene 2.6E-03 mg/kg 1.6E+00 7.E-06 1.E-05 8.E-04 6.6E-06 8.E-03
Hexachlorobutadiene 2.0E-04 mg/kg 7.8E-02 5.E-07 4.E-08 1.E-03 4.9E-07 5.E-04
Isophorone 7.3E-04 mg/kg 9.5E-04 2.E-06 2.E-09 2.E-01 1.8E-06 9.E-06
Phenols
4-Methylphenol 6.5E-04 mg/kg -- 2.E-06 -- 5.E-03 1.6E-06 3.E-04
4-Nitrophenol 1.9E-03 mg/kg -- 5.E-06 -- 5.E-03 4.8E-06 1.E-03
Phenol 1.1E-02 mg/kg -- 3.E-05 -- 3.E-01 2.7E-05 9.E-05
Polychlorinated Biphenyls 
Total Aroclors 4.4E-01 mg/kg 2.0E+00 1.E-03 2.E-03 2.E-05 1.1E-03 6.E+01
Total PCB Congeners 5.8E-01 mg/kg NA 1.E-03 -- NA 1.4E-03 --
Total PCBs, Adjusted 5.6E-01 mg/kg 2.0E+00 1.E-03 3.E-03 2.E-05 1.4E-03 7.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 1.6E-06 mg/kg 1.3E+05 4.E-09 5.E-04 1.E-09 3.9E-09 4.E+00
Total PCB TEQ 3.3E-06 mg/kg 1.3E+05 8.E-09 1.E-03 1.E-09 8.3E-09 8.E+00
Total TEQ -- mg/kg -- -- 2.E-03 -- -- 1.E+01
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TABLE 5-83.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Adult, Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 175 g/day
Chemical of

Potential Concerna

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 175 g/day

Pesticides
Aldrin 1.7E-05 mg/kg 1.7E+01 4.E-08 7.E-07 3.E-05 4.3E-08 1.E-03
alpha-Hexachlorocyclohexane 9.7E-05 mg/kg 6.3E+00 2.E-07 2.E-06 8.E-03 2.4E-07 3.E-05
beta-Hexachlorocyclohexane 4.0E-06 mg/kg 1.8E+00 1.E-08 2.E-08 6.E-04 1.0E-08 2.E-05
Dieldrin 1.5E-03 mg/kg 1.6E+01 4.E-06 6.E-05 5.E-05 3.8E-06 8.E-02
Endrin 5.4E-06 mg/kg -- 1.E-08 -- 3.E-04 1.3E-08 4.E-05
Endrin aldehyde 1.0E-06 mg/kg -- 3.E-09 -- 3.E-04 2.5E-09 8.E-06
Endrin ketone 1.1E-06 mg/kg -- 3.E-09 -- 3.E-04 2.7E-09 9.E-06
gamma-Hexachlorocyclohexane 1.7E-04 mg/kg 1.1E+00 4.E-07 5.E-07 3.E-04 4.3E-07 1.E-03
Heptachlor 4.1E-04 mg/kg 4.5E+00 1.E-06 5.E-06 5.E-04 1.0E-06 2.E-03
Heptachlor epoxide 3.2E-05 mg/kg 9.1E+00 8.E-08 7.E-07 1.E-05 8.1E-08 6.E-03
Methoxychlor 1.3E-03 mg/kg -- 3.E-06 -- 5.E-03 3.3E-06 7.E-04
Total Chlordanes 6.3E-03 mg/kg 3.5E-01 2.E-05 5.E-06 5.E-04 1.6E-05 3.E-02
Total DDD 1.9E-02 mg/kg 2.4E-01 5.E-05 1.E-05 5.E-04 4.7E-05 9.E-02
Total DDE 4.8E-02 mg/kg 3.4E-01 1.E-04 4.E-05 5.E-04 1.2E-04 2.E-01
Total DDT 1.2E-02 mg/kg 3.4E-01 3.E-05 1.E-05 5.E-04 3.1E-05 6.E-02
Total Endosulfan 1.4E-03 mg/kg -- 3.E-06 -- 6.E-03 3.4E-06 6.E-04

Exposure Area Totalg 5.E-03

Filleth Study Area Wide Metals
Aluminum 1.9E+00 mg/kg -- 5.E-03 -- 1.E+00 4.6E-03 5.E-03
Antimony 6.2E-02 mg/kg -- 2.E-04 -- 4.E-04 1.6E-04 4.E-01
Arsenic, inorganic 4.9E-02 mg/kg 1.5E+00 1.E-04 2.E-04 3.E-04 1.2E-04 4.E-01
Cadmium 5.0E-03 mg/kg -- 1.E-05 -- 1.E-03 1.2E-05 1.E-02
Chromium 2.8E-01 mg/kg -- 7.E-04 -- 2.E+00 6.9E-04 5.E-04
Copper 6.8E-01 mg/kg -- 2.E-03 -- 4.E-02 1.7E-03 4.E-02
Lead 1.5E-02 mg/kg NL 4.E-05 -- NL 3.7E-05 --
Manganese 4.2E-01 mg/kg -- 1.E-03 -- 1.E-01 1.1E-03 8.E-03
Mercury 7.0E-02 mg/kg -- 2.E-04 -- 1.E-04 1.7E-04 2.E+00
Nickel 6.0E-02 mg/kg -- 1.E-04 -- 2.E-02 1.5E-04 7.E-03
Selenium 2.3E-01 mg/kg -- 6.E-04 -- 5.E-03 5.7E-04 1.E-01
Silver 5.8E-03 mg/kg -- 1.E-05 -- 5.E-03 1.4E-05 3.E-03
Thallium 1.9E-03 mg/kg -- 5.E-06 -- 7.E-05 4.6E-06 7.E-02
Zinc 9.1E+00 mg/kg -- 2.E-02 -- 3.E-01 2.3E-02 8.E-02
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TABLE 5-83.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Adult, Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 175 g/day
Chemical of

Potential Concerna

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 175 g/day

Butyltins
Butyltin ion 5.0E-05 mg/kg -- 1.E-07 -- 3.E-04 1.2E-07 4.E-04
Dibutyltin ion 2.4E-04 mg/kg -- 6.E-07 -- 3.E-04 6.0E-07 2.E-03
Tributyltin ion 6.5E-04 mg/kg -- 2.E-06 -- 3.E-04 1.6E-06 5.E-03
PAHs
1-Methylnaphthalene 1.3E-03 mg/kg 2.9E-02 3.E-06 9.E-08 7.E-02 3.2E-06 5.E-05
2-Methylnaphthalene 2.8E-03 mg/kg -- 7.E-06 -- 4.E-03 7.1E-06 2.E-03
Acenaphthene 3.1E-03 mg/kg -- 8.E-06 -- 6.E-02 7.8E-06 1.E-04
Acenaphthylene 4.1E-04 mg/kg -- 1.E-06 -- 6.E-02 1.0E-06 2.E-05
Anthracene 7.9E-04 mg/kg -- 2.E-06 -- 3.E-01 2.0E-06 7.E-06
Benzo(a)anthracene 5.8E-05 mg/kg 7.3E-01 1.E-07 1.E-07 -- 1.4E-07 --
Benzo(a)pyrene 4.2E-05 mg/kg 7.3E+00 1.E-07 8.E-07 -- 1.0E-07 --
Benzo(b)fluoranthene 4.3E-05 mg/kg 7.3E-01 1.E-07 8.E-08 -- 1.1E-07 --
Benzo(g,h,i)perylene 4.5E-05 mg/kg -- 1.E-07 -- 3.E-02 1.1E-07 4.E-06
Benzo(k)fluoranthene 3.3E-05 mg/kg 7.3E-02 8.E-08 6.E-09 -- 8.2E-08 --
Chrysene 9.6E-05 mg/kg 7.3E-03 2.E-07 2.E-09 -- 2.4E-07 --
Dibenzo(a,h)anthracene 1.1E-05 mg/kg 7.3E+00 3.E-08 2.E-07 -- 2.8E-08 --
Dibenzothiophene 1.9E-04 mg/kg -- 5.E-07 -- 4.E-02 4.9E-07 1.E-05
Fluoranthene 6.5E-03 mg/kg -- 2.E-05 -- 4.E-02 1.6E-05 4.E-04
Fluorene 1.8E-03 mg/kg -- 5.E-06 -- 4.E-02 4.5E-06 1.E-04
Indeno(1,2,3-cd)pyrene 4.3E-05 mg/kg 7.3E-01 1.E-07 8.E-08 -- 1.1E-07 --
Naphthalene 9.9E-04 mg/kg -- 2.E-06 -- 2.E-02 2.5E-06 1.E-04
Phenanthrene 8.7E-03 mg/kg -- 2.E-05 -- 3.E-02 2.2E-05 7.E-04
Pyrene 7.0E-04 mg/kg -- 2.E-06 -- 3.E-02 1.8E-06 6.E-05
Total Carcinogenic PAHs -- mg/kg -- -- 1.E-06 -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 1.3E-02 mg/kg 1.4E-02 3.E-05 5.E-07 2.E-02 3.2E-05 2.E-03
Dibutyl phthalate 3.5E-03 mg/kg -- 9.E-06 -- 1.E-01 8.8E-06 9.E-05
Diethyl phthalate 8.5E-04 mg/kg -- 2.E-06 -- 8.E-01 2.1E-06 3.E-06
SVOCs
Benzyl alcohol 5.1E-03 mg/kg -- 1.E-05 -- 5.E-01 1.3E-05 3.E-05
Dibenzofuran 5.0E-04 mg/kg -- 1.E-06 -- 4.E-02 1.3E-06 3.E-05
Hexachlorobenzene 2.2E-03 mg/kg 1.6E+00 5.E-06 9.E-06 8.E-04 5.5E-06 7.E-03
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TABLE 5-83.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Adult, Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 175 g/day
Chemical of

Potential Concerna

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 175 g/day

Hexachlorobutadiene 8.9E-06 mg/kg 7.8E-02 2.E-08 2.E-09 1.E-03 2.2E-08 2.E-05
Isophorone 7.7E-04 mg/kg 9.5E-04 2.E-06 2.E-09 2.E-01 1.9E-06 1.E-05
Phenols
4-Nitrophenol 2.4E-03 mg/kg -- 6.E-06 -- 5.E-03 6.1E-06 1.E-03
Polychlorinated Biphenyls 
Total Aroclors 1.8E-01 mg/kg 2.0E+00 4.E-04 9.E-04 2.E-05 4.4E-04 2.E+01
Total PCB Congeners 3.6E-01 mg/kg NA 9.E-04 -- NA 8.9E-04 --
Total PCBs, Adjusted 3.5E-01 mg/kg 2.0E+00 9.E-04 2.E-03 2.E-05 8.7E-04 4.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 5.8E-07 mg/kg 1.3E+05 1.E-09 2.E-04 1.E-09 1.4E-09 1.E+00
Total PCB TEQ 6.5E-07 mg/kg 1.3E+05 2.E-09 2.E-04 1.E-09 1.6E-09 2.E+00
Total TEQ -- mg/kg -- -- 4.E-04 -- -- 3.E+00
Pesticides
Aldrin 1.1E-05 mg/kg 1.7E+01 3.E-08 5.E-07 3.E-05 2.8E-08 9.E-04
alpha-Hexachlorocyclohexane 3.1E-06 mg/kg 6.3E+00 8.E-09 5.E-08 8.E-03 7.8E-09 1.E-06
beta-Hexachlorocyclohexane 3.7E-05 mg/kg 1.8E+00 9.E-08 2.E-07 6.E-04 9.3E-08 2.E-04
Dieldrin 9.6E-04 mg/kg 1.6E+01 2.E-06 4.E-05 5.E-05 2.4E-06 5.E-02
Endrin 2.4E-06 mg/kg -- 6.E-09 -- 3.E-04 5.9E-09 2.E-05
Endrin aldehyde 2.8E-05 mg/kg -- 7.E-08 -- 3.E-04 7.0E-08 2.E-04
Endrin ketone 9.6E-07 mg/kg -- 2.E-09 -- 3.E-04 2.4E-09 8.E-06
gamma-Hexachlorocyclohexane 3.5E-06 mg/kg 1.1E+00 9.E-09 1.E-08 3.E-04 8.8E-09 3.E-05
Heptachlor 3.2E-07 mg/kg 4.5E+00 8.E-10 4.E-09 5.E-04 8.1E-10 2.E-06
Heptachlor epoxide 1.5E-05 mg/kg 9.1E+00 4.E-08 3.E-07 1.E-05 3.8E-08 3.E-03
Methoxychlor 2.7E-04 mg/kg -- 7.E-07 -- 5.E-03 6.7E-07 1.E-04
Total Chlordanes 1.8E-03 mg/kg 3.5E-01 4.E-06 2.E-06 5.E-04 4.5E-06 9.E-03
Total DDD 7.7E-03 mg/kg 2.4E-01 2.E-05 5.E-06 5.E-04 1.9E-05 4.E-02
Total DDE 2.1E-02 mg/kg 3.4E-01 5.E-05 2.E-05 5.E-04 5.3E-05 1.E-01
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TABLE 5-83.
Calculation of Cancer Risks and Noncancer Hazards - Tribal Adult, Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 175 g/day
Chemical of

Potential Concerna

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 175 g/day

Total DDT 5.0E-03 mg/kg 3.4E-01 1.E-05 4.E-06 5.E-04 1.2E-05 2.E-02
Total Endosulfan 5.4E-04 mg/kg -- 1.E-06 -- 6.E-03 1.3E-06 2.E-04

Exposure Area Total 2.E-03

Notes:
a

b

c Numbers presented are rounded values. Sums calculated before rounding. All risks were calculated using the linear model despite total risk estimate.
d

e Toxicity values for trivalent chromium used for total chromium. 
f

g
h

Abbreviations:
-- = Not applicable. NL = Not listed.
CDI = Chronic Daily Intake. PAHs = Polynuclear Aromatic Hydrocarbons.
DDD = Dichlorodiphenyldichloroethane. PCB = Polychlorinated Biphenyls.
DDE = Dichlorodiphenyldichloroethylene. RfD = Reference Dose.
DDT = Dichlorodiphenyltrichloroethane. TEQ = Toxic Equivalents.
EPC = Exposure Point Concentration. WB = Whole body.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.

Fillet Tissue EPCs are based on Study Area wide fillet tissue EPCs for each of the target resident species (smallmouth bass, black crappie, common carp, brown bullhead), 
and the available tissue data from the ODHS sampling effort, which are: fillet (with skin) Chinook salmon, whole body lamprey, and fillet (no skin) sturgeon.

Cumulative risk sums calculated using PCB congener data.

Chemicals listed for whole body exposure are analytes detected Study Area wide in whole body tissue samples resident species (smallmouth bass, black crappie, common 
carp, brown bullhead).  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples of resident species.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.

The Tribal multi-species fish diet EPCs were calculated assuming different ingestion rates for each of seven fish species, which can also be represented by that species' 
percent of total fish diet.  The EPCs shown in the table are the weighted sums of the EPCs for the individual species based on the following percentages:  
   (38.4% x Salmon EPC) 
+ (7.0% x  Lamprey EPC) 
+ (4.9% x Sturgeon EPC)
+ (12.4% x Smallmouth Bass EPC)
+ (12.4% x Black Crappie EPC)
+ (12.4% x Common Carp EPC)
+ (12.4% x Brown Bullhead EPC)
100% Tribal fish tissue diet EPC
These percentages are the ingestion rates for each species as discussed in the Portland Harbor RI/FS Programmatic Work Plan, Appendix C: Human Health Risk Assessment 
Approach, LWG, 2004.

Whole Body Tissue EPCs are based on Study Area wide whole body EPCs for each of the target resident species (smallmouth bass, black crappie, common carp, brown 
bullhead), and the available tissue data from the ODHS sampling effort, which are: whole body Chinook salmon, whole body lamprey, and fillet tissue (no skin) sturgeon.
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TABLE 5-84.
Calculation of Endpoint-Specific Hazard Indices - Adult Tribal Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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WB tissue Study Area Wide Metals
Aluminum 7.E-02 7.E-02
Antimony 2.E+00 2.E+00
Arsenic, inorganic 4.E-01 4.E-01
Cadmium 5.E-02 5.E-02
Chromium 1.E-03
Copper 9.E-02 9.E-02
Lead --

0.0E+00 Manganese 5.E-02 5.E-02
0.0E+00 Mercury 2.E+00 2.E+00
0.0E+00 Nickel 4.E-02 4.E-02
0.0E+00 Selenium 2.E-01 2.E-01

Silver 8.E-03 8.E-03
Thallium 1.E-01 1.E-01 1.E-01
Zinc 3.E-01 3.E-01
Butyltins
Butyltin ion 2.E-02 2.E-02
Dibutyltin ion 5.E-03 5.E-03
Tributyltin ion 9.E-03 9.E-03
PAHs
1-Methylnaphthalene 1.E-04
2-Methylnaphthalene 5.E-03 5.E-03
Acenaphthene 4.E-04 4.E-04
Acenaphthylene 3.E-05 3.E-05
Anthracene 1.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 1.E-05 1.E-05
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 1.E-04 1.E-04
Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern
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TABLE 5-84.
Calculation of Endpoint-Specific Hazard Indices - Adult Tribal Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Fluorene 3.E-04 3.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 7.E-04 7.E-04
Phenanthrene 1.E-03 1.E-03
Pyrene 2.E-04 2.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 2.E-01 2.E-01
Dibutyl phthalate 1.E-04 1.E-04
Diethyl phthalate 4.E-06 4.E-06
Di-n-octyl phthalate 7.E-03 7.E-03
SVOCs
Benzoic acid 7.E-05
Benzyl alcohol 6.E-05 6.E-05
Bis(2-chloroethoxy) methane 4.E-03 4.E-03
Dibenzofuran 2.E-04 2.E-04
Hexachlorobenzene 1.E-02 1.E-02
Hexachlorobutadiene 9.E-04 9.E-04
Isophorone 9.E-06 9.E-06
Phenols
4-Methylphenol 8.E-04 8.E-04 8.E-04
4-Nitrophenol 1.E-03 1.E-03 1.E-03
Phenol 3.E-04 3.E-04 3.E-04
Polychlorinated Biphenyls 
Total Aroclors 2.E+02 2.E+02
Total PCB Congeners --
Total PCBs, Adjusted 2.E+02 2.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 7.E+00 7.E+00
Total PCB TEQ 1.E+01 1.E+01
Total TEQ 2.E+01
Pesticides
Aldrin 2.E-03 2.E-03
alpha-Hexachlorocyclohexane 6.E-05 6.E-05
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TABLE 5-84.
Calculation of Endpoint-Specific Hazard Indices - Adult Tribal Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

beta-Hexachlorocyclohexane 3.E-05 3.E-05
Dieldrin 1.E-01 1.E-01
Endrin 6.E-05 6.E-05
Endrin aldehyde 1.E-05 1.E-05
Endrin ketone 3.E-05 3.E-05
gamma-Hexachlorocyclohexane 2.E-03 2.E-03 2.E-03
Heptachlor 4.E-03 4.E-03
Heptachlor epoxide 7.E-03 7.E-03
Methoxychlor 1.E-03 1.E-03 1.E-03
Total Chlordanes 7.E-02 7.E-02
Total DDD 1.E-01 1.E-01
Total DDE 3.E-01 3.E-01
Total DDT 1.E-01 1.E-01
Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Area Totalb 2.E+00 5.E-01 6.E-02 9.E-02 2.E+00 3.E-01 1.E+00 2.E+02 5.E-03 2.E+01 3.E-04 1.E-03
Fillet Study Area Wide Metals

Aluminum 6.E-03 6.E-03
Antimony 9.E-01 9.E-01
Arsenic, inorganic 5.E-01 5.E-01
Cadmium 1.E-02 1.E-02
Chromium 1.E-03
Copper 5.E-02 5.E-02
Lead --
Manganese 2.E-02 2.E-02
Mercury 2.E+00 2.E+00
Nickel 2.E-02 2.E-02
Selenium 4.E-01 4.E-01
Silver 3.E-03 3.E-03
Thallium 9.E-02 9.E-02 9.E-02
Zinc 8.E-02 8.E-02
Butyltins
Butyltin ion 1.E-03 1.E-03
Dibutyltin ion 8.E-03 8.E-03
Tributyltin ion 8.E-03 8.E-03
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TABLE 5-84.
Calculation of Endpoint-Specific Hazard Indices - Adult Tribal Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

PAHs
1-Methylnaphthalene 7.E-05
2-Methylnaphthalene 3.E-03 3.E-03
Acenaphthene 3.E-04 3.E-04
Acenaphthylene 2.E-05 2.E-05
Anthracene 1.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 8.E-06 8.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 2.E-05 2.E-05
Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
Fluorene 2.E-04 2.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 3.E-04 3.E-04
Phenanthrene 2.E-03 2.E-03
Pyrene 2.E-04 2.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 4.E-03 4.E-03
Dibutyl phthalate 1.E-04 1.E-04
Diethyl phthalate 7.E-06 7.E-06
SVOCs
Benzyl alcohol 3.E-05 3.E-05
Dibenzofuran 4.E-05 4.E-05
Hexachlorobenzene 2.E-02 2.E-02
Hexachlorobutadiene 6.E-05 6.E-05
Isophorone 2.E-05 2.E-05
Phenols
4-Nitrophenol 2.E-03 2.E-03 2.E-03
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TABLE 5-84.
Calculation of Endpoint-Specific Hazard Indices - Adult Tribal Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Polychlorinated Biphenyls 
Total Aroclors 5.E+01 5.E+01
Total PCB Congeners --
Total PCBs, Adjusted 2.E+02 2.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 2.E+00 2.E+00
Total PCB TEQ 4.E+00 4.E+00
Total TEQ 6.E+00
Pesticides
Aldrin 1.E-03 1.E-03
alpha-Hexachlorocyclohexane 1.E-06 1.E-06
beta-Hexachlorocyclohexane 2.E-03 2.E-03
Dieldrin 7.E-02 7.E-02
Endrin 3.E-05 3.E-05
Endrin aldehyde 2.E-03 2.E-03
Endrin ketone 2.E-05 2.E-05
gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
Heptachlor 3.E-06 3.E-06
Heptachlor epoxide 3.E-03 3.E-03
Methoxychlor 6.E-04 6.E-04 6.E-04
Total Chlordanes 1.E-02 1.E-02
Total DDD 8.E-02 8.E-02
Total DDE 1.E-01 1.E-01
Total DDT 5.E-02 5.E-02
Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Area Total 1.E+00 5.E-01 2.E-02 5.E-02 2.E+00 4.E-01 5.E-01 2.E+02 3.E-03 6.E+00 6.E-04

Notes:
a Numbers presented are rounded values. Sums calculated before rounding.  
b Cumulative risk sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable. PCB = Polychlorinated Biphenyls.
DDD = Dichlorodiphenyldichloroethane. TEQ = Toxic Equivalents.
DDE = Dichlorodiphenyldichloroethylene. WB = Whole body.
DDT = Dichlorodiphenyltrichloroethane.
PAHs = Polynuclear Aromatic Hydrocarbons.
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TABLE 5-85.
Calculation of Endpoint-Specific Hazard Indices - Adult Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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WB tissue Study Area Wide Metals
Aluminum 4.E-02 4.E-02
Antimony 8.E-01 8.E-01
Arsenic, inorganic 4.E-01 4.E-01
Cadmium 4.E-02 4.E-02
Chromium 7.E-04
Copper 8.E-02 8.E-02
Lead --

0.0E+00 Manganese 4.E-02 4.E-02
0.0E+00 Mercury 2.E+00 2.E+00
0.0E+00 Nickel 3.E-02 3.E-02
0.0E+00 Selenium 2.E-01 2.E-01

Silver 6.E-03 6.E-03
Thallium 9.E-02 9.E-02 9.E-02
Zinc 2.E-01 2.E-01
Butyltins
Butyltin ion 5.E-03 5.E-03
Dibutyltin ion 3.E-03 3.E-03
Tributyltin ion 7.E-03 7.E-03
PAHs
1-Methylnaphthalene 1.E-04
2-Methylnaphthalene 4.E-03 4.E-03
Acenaphthene 3.E-04 3.E-04
Acenaphthylene 2.E-05 2.E-05
Anthracene 6.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 7.E-06 7.E-06
Benzo(k)fluoranthene --
Chrysene --

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern
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TABLE 5-85.
Calculation of Endpoint-Specific Hazard Indices - Adult Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Dibenzo(a,h)anthracene --
Dibenzothiophene 4.E-05 4.E-05
Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
Fluorene 3.E-04 3.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 5.E-04 5.E-04
Phenanthrene 5.E-04 5.E-04
Pyrene 1.E-04 1.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 7.E-02 7.E-02
Dibutyl phthalate 5.E-05 5.E-05
Diethyl phthalate 4.E-06 4.E-06
Di-n-octyl phthalate 5.E-04 5.E-04
SVOCs
Benzoic acid 6.E-05
Benzyl alcohol 4.E-05 4.E-05
Bis(2-chloroethoxy) methane 3.E-03 3.E-03
Dibenzofuran 1.E-04 1.E-04
Hexachlorobenzene 8.E-03 8.E-03
Hexachlorobutadiene 5.E-04 5.E-04
Isophorone 9.E-06 9.E-06
Phenols
4-Methylphenol 3.E-04 3.E-04 3.E-04
4-Nitrophenol 1.E-03 1.E-03 1.E-03
Phenol 9.E-05 9.E-05 9.E-05
Polychlorinated Biphenyls 
Total Aroclors 6.E+01 6.E+01
Total PCB Congeners --
Total PCBs, Adjusted 7.E+01 7.E+01
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TABLE 5-85.
Calculation of Endpoint-Specific Hazard Indices - Adult Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Dioxin/Furan
Total Dioxin/Furan TEQ 4.E+00 4.E+00
Total PCB TEQ 8.E+00 8.E+00
Total TEQ 1.E+01
Pesticides
Aldrin 1.E-03 1.E-03
alpha-Hexachlorocyclohexane 3.E-05 3.E-05
beta-Hexachlorocyclohexane 2.E-05 2.E-05
Dieldrin 8.E-02 8.E-02
Endrin 4.E-05 4.E-05
Endrin aldehyde 8.E-06 8.E-06
Endrin ketone 9.E-06 9.E-06
gamma-Hexachlorocyclohexane 1.E-03 1.E-03 1.E-03
Heptachlor 2.E-03 2.E-03
Heptachlor epoxide 6.E-03 6.E-03
Methoxychlor 7.E-04 7.E-04 7.E-04
Total Chlordanes 3.E-02 3.E-02
Total DDD 9.E-02 9.E-02
Total DDE 2.E-01 2.E-01
Total DDT 6.E-02 6.E-02
Total Endosulfan 6.E-04 6.E-04 6.E-04 6.E-04

Exposure Area Totalb 1.E+00 4.E-01 4.E-02 8.E-02 2.E+00 2.E-01 7.E-01 7.E+01 4.E-03 1.E+01 9.E-05 7.E-04
Fillet Study Area Wide Metals

Aluminum 5.E-03 5.E-03
Antimony 4.E-01 4.E-01
Arsenic, inorganic 4.E-01 4.E-01
Cadmium 1.E-02 1.E-02
Chromium 5.E-04
Copper 4.E-02 4.E-02
Lead --
Manganese 8.E-03 8.E-03
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TABLE 5-85.
Calculation of Endpoint-Specific Hazard Indices - Adult Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Mercury 2.E+00 2.E+00
Nickel 7.E-03 7.E-03
Selenium 1.E-01 1.E-01
Silver 3.E-03 3.E-03
Thallium 7.E-02 7.E-02 7.E-02
Zinc 8.E-02 8.E-02
Butyltins
Butyltin ion 4.E-04 4.E-04
Dibutyltin ion 2.E-03 2.E-03
Tributyltin ion 5.E-03 5.E-03
PAHs
1-Methylnaphthalene 5.E-05
2-Methylnaphthalene 2.E-03 2.E-03
Acenaphthene 1.E-04 1.E-04
Acenaphthylene 2.E-05 2.E-05
Anthracene 7.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 4.E-06 4.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 1.E-05 1.E-05
Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
Fluorene 1.E-04 1.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-04 1.E-04
Phenanthrene 7.E-04 7.E-04
Pyrene 6.E-05 6.E-05
Total Carcinogenic PAHs --
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TABLE 5-85.
Calculation of Endpoint-Specific Hazard Indices - Adult Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Phthalates
Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
Dibutyl phthalate 9.E-05 9.E-05
Diethyl phthalate 3.E-06 3.E-06
SVOCs
Benzyl alcohol 3.E-05 3.E-05
Dibenzofuran 3.E-05 3.E-05
Hexachlorobenzene 7.E-03 7.E-03
Hexachlorobutadiene 2.E-05 2.E-05
Isophorone 1.E-05 1.E-05
Phenols
4-Nitrophenol 1.E-03 1.E-03 1.E-03
Polychlorinated Biphenyls 
Total Aroclors 2.E+01 2.E+01
Total PCB Congeners --
Total PCBs, Adjusted 4.E+01 4.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 1.E+00 1.E+00
Total PCB TEQ 2.E+00 2.E+00
Total TEQ 3.E+00
Pesticides
Aldrin 9.E-04 9.E-04
alpha-Hexachlorocyclohexane 1.E-06 1.E-06
beta-Hexachlorocyclohexane 2.E-04 2.E-04
Dieldrin 5.E-02 5.E-02
Endrin 2.E-05 2.E-05
Endrin aldehyde 2.E-04 2.E-04
Endrin ketone 8.E-06 8.E-06
gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
Heptachlor 2.E-06 2.E-06
Heptachlor epoxide 3.E-03 3.E-03
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TABLE 5-85.
Calculation of Endpoint-Specific Hazard Indices - Adult Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Methoxychlor 1.E-04 1.E-04 1.E-04
Total Chlordanes 9.E-03 9.E-03
Total DDD 4.E-02 4.E-02
Total DDE 1.E-01 1.E-01
Total DDT 2.E-02 2.E-02
Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Area Total 5.E-01 4.E-01 1.E-02 4.E-02 2.E+00 1.E-01 3.E-01 4.E+01 2.E-03 3.E+00 1.E-04

Notes:
a Numbers presented are rounded values. Sums calculated before rounding.  
b Cumulative risk sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.
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TABLE 5-86.
Calculation of Cancer Risks and Noncancer Hazards - Child Tribal Fish Consumption, Multi-Species Diet
95% UCL/Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
WB tissued Study Area Wide Metals

Aluminum 2.6E+01 mg/kg -- 1.E-02 -- 1.E+00 1.3E-01 1.E-01
Antimony 3.2E-01 mg/kg -- 1.E-04 -- 4.E-04 1.5E-03 4.E+00
Arsenic, inorganic 5.3E-02 mg/kg 1.5E+00 2.E-05 3.E-05 3.E-04 2.6E-04 9.E-01
Cadmium 2.0E-02 mg/kg -- 8.E-06 -- 1.E-03 9.9E-05 1.E-01
Chromiume 6.3E-01 mg/kg -- 3.E-04 -- 2.E+00 3.1E-03 2.E-03
Copper 1.4E+00 mg/kg -- 6.E-04 -- 4.E-02 6.8E-03 2.E-01
Lead 2.3E+01 mg/kg NL 1.E-02 -- NL 1.1E-01 --

0.0E+00 Manganese 3.1E+00 mg/kg -- 1.E-03 -- 1.E-01 1.5E-02 1.E-01
0.0E+00 Mercury 8.1E-02 mg/kg -- 3.E-05 -- 1.E-04 4.0E-04 4.E+00
0.0E+00 Nickel 3.4E-01 mg/kg -- 1.E-04 -- 2.E-02 1.7E-03 8.E-02
0.0E+00 Selenium 4.8E-01 mg/kg -- 2.E-04 -- 5.E-03 2.3E-03 5.E-01

Silver 1.5E-02 mg/kg -- 6.E-06 -- 5.E-03 7.5E-05 2.E-02
Thallium 3.6E-03 mg/kg -- 1.E-06 -- 7.E-05 1.7E-05 3.E-01
Zinc 3.4E+01 mg/kg -- 1.E-02 -- 3.E-01 1.6E-01 5.E-01
Butyltins
Butyltin ion 2.1E-03 mg/kg -- 9.E-07 -- 3.E-04 1.0E-05 3.E-02
Dibutyltin ion 5.8E-04 mg/kg -- 2.E-07 -- 3.E-04 2.8E-06 9.E-03
Tributyltin ion 1.1E-03 mg/kg -- 4.E-07 -- 3.E-04 5.1E-06 2.E-02
PAHs
1-Methylnaphthalene 3.7E-03 mg/kg 2.9E-02 2.E-06 4.E-08 7.E-02 1.8E-05 3.E-04
2-Methylnaphthalene 8.2E-03 mg/kg -- 3.E-06 -- 4.E-03 4.0E-05 1.E-02
Acenaphthene 1.0E-02 mg/kg -- 4.E-06 -- 6.E-02 5.0E-05 8.E-04
Acenaphthylene 6.5E-04 mg/kg -- 3.E-07 -- 6.E-02 3.2E-06 5.E-05
Anthracene 1.3E-03 mg/kg -- 5.E-07 -- 3.E-01 6.2E-06 2.E-05
Benzo(a)anthracene 9.2E-05 mg/kg 7.3E-01 4.E-08 3.E-08 -- 4.5E-07 --
Benzo(a)pyrene 1.2E-04 mg/kg 7.3E+00 5.E-08 4.E-07 -- 5.9E-07 --
Benzo(b)fluoranthene 1.7E-04 mg/kg 7.3E-01 7.E-08 5.E-08 -- 8.2E-07 --
Benzo(g,h,i)perylene 1.5E-04 mg/kg -- 6.E-08 -- 3.E-02 7.2E-07 2.E-05
Benzo(k)fluoranthene 8.8E-05 mg/kg 7.3E-02 4.E-08 3.E-09 -- 4.3E-07 --
Chrysene 8.0E-05 mg/kg 7.3E-03 3.E-08 2.E-10 -- 3.9E-07 --
Dibenzo(a,h)anthracene 5.1E-05 mg/kg 7.3E+00 2.E-08 2.E-07 -- 2.5E-07 --
Dibenzothiophene 2.0E-03 mg/kg -- 8.E-07 -- 4.E-02 9.9E-06 2.E-04

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 73 g/dayTissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 73 g/day
Chemical of

Potential Concerna
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TABLE 5-86.
Calculation of Cancer Risks and Noncancer Hazards - Child Tribal Fish Consumption, Multi-Species Diet
95% UCL/Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 73 g/dayTissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 73 g/day
Chemical of

Potential Concerna

Fluoranthene 8.5E-03 mg/kg -- 4.E-06 -- 4.E-02 4.1E-05 1.E-03
Fluorene 5.2E-03 mg/kg -- 2.E-06 -- 4.E-02 2.5E-05 6.E-04
Indeno(1,2,3-cd)pyrene 1.4E-04 mg/kg 7.3E-01 6.E-08 4.E-08 -- 6.7E-07 --
Naphthalene 5.8E-03 mg/kg -- 2.E-06 -- 2.E-02 2.8E-05 1.E-03
Phenanthrene 1.2E-02 mg/kg -- 5.E-06 -- 3.E-02 5.9E-05 2.E-03
Pyrene 2.0E-03 mg/kg -- 8.E-07 -- 3.E-02 9.6E-06 3.E-04
Total Carcinogenic PAHsf -- mg/kg -- -- 7.E-07 -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 1.5E+00 mg/kg 1.4E-02 6.E-04 9.E-06 2.E-02 7.3E-03 4.E-01
Dibutyl phthalate 4.6E-03 mg/kg -- 2.E-06 -- 1.E-01 2.2E-05 2.E-04
Diethyl phthalate 1.2E-03 mg/kg -- 5.E-07 -- 8.E-01 6.0E-06 8.E-06
Di-n-octyl phthalate 2.6E-01 mg/kg -- 1.E-04 -- 1.E-01 1.3E-03 1.E-02
SVOCs
Benzoic acid 1.1E-01 mg/kg -- 5.E-05 -- 4.E+00 5.6E-04 1.E-04
Benzyl alcohol 1.3E-02 mg/kg -- 5.E-06 -- 5.E-01 6.2E-05 1.E-04
Bis(2-chloroethoxy) methane 4.6E-03 mg/kg -- 2.E-06 -- 3.E-03 2.2E-05 7.E-03
Dibenzofuran 3.1E-03 mg/kg -- 1.E-06 -- 4.E-02 1.5E-05 4.E-04
Hexachlorobenzene 3.6E-03 mg/kg 1.6E+00 2.E-06 2.E-06 8.E-04 1.8E-05 2.E-02
Hexachlorobutadiene 3.4E-04 mg/kg 7.8E-02 1.E-07 1.E-08 1.E-03 1.7E-06 2.E-03
Isophorone 7.3E-04 mg/kg 9.5E-04 3.E-07 3.E-10 2.E-01 3.6E-06 2.E-05
Phenols
4-Methylphenol 1.6E-03 mg/kg -- 7.E-07 -- 5.E-03 7.8E-06 2.E-03
4-Nitrophenol 2.3E-03 mg/kg -- 1.E-06 -- 5.E-03 1.1E-05 2.E-03
Phenol 3.9E-02 mg/kg -- 2.E-05 -- 3.E-01 1.9E-04 6.E-04
Polychlorinated Biphenyls 
Total Aroclors 1.4E+00 mg/kg 2.0E+00 6.E-04 1.E-03 2.E-05 6.6E-03 3.E+02
Total PCB Congeners 1.8E+00 mg/kg NA 7.E-04 -- NA 8.7E-03 --
Total PCBs, Adjusted 1.8E+00 mg/kg 2.0E+00 7.E-04 1.E-03 2.E-05 8.6E-03 4.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 2.6E-06 mg/kg 1.3E+05 1.E-09 1.E-04 1.E-09 1.3E-08 1.E+01
Total PCB TEQ 5.6E-06 mg/kg 1.3E+05 2.E-09 3.E-04 1.E-09 2.7E-08 3.E+01
Total TEQ -- mg/kg -- -- 4.E-04 -- -- 4.E+01
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TABLE 5-86.
Calculation of Cancer Risks and Noncancer Hazards - Child Tribal Fish Consumption, Multi-Species Diet
95% UCL/Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 73 g/dayTissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 73 g/day
Chemical of

Potential Concerna

Pesticides
Aldrin 2.1E-05 mg/kg 1.7E+01 9.E-09 1.E-07 3.E-05 1.0E-07 3.E-03
alpha-Hexachlorocyclohexane 1.8E-04 mg/kg 6.3E+00 8.E-08 5.E-07 8.E-03 8.9E-07 1.E-04
beta-Hexachlorocyclohexane 6.2E-06 mg/kg 1.8E+00 3.E-09 5.E-09 6.E-04 3.0E-08 5.E-05
Dieldrin 2.1E-03 mg/kg 1.6E+01 9.E-07 1.E-05 5.E-05 1.0E-05 2.E-01
Endrin 7.2E-06 mg/kg -- 3.E-09 -- 3.E-04 3.5E-08 1.E-04
Endrin aldehyde 1.7E-06 mg/kg -- 7.E-10 -- 3.E-04 8.2E-09 3.E-05
Endrin ketone 3.8E-06 mg/kg -- 2.E-09 -- 3.E-04 1.8E-08 6.E-05
gamma-Hexachlorocyclohexane 2.4E-04 mg/kg 1.1E+00 1.E-07 1.E-07 3.E-04 1.2E-06 4.E-03
Heptachlor 8.8E-04 mg/kg 4.5E+00 4.E-07 2.E-06 5.E-04 4.3E-06 9.E-03
Heptachlor epoxide 3.6E-05 mg/kg 9.1E+00 2.E-08 1.E-07 1.E-05 1.8E-07 1.E-02
Methoxychlor 2.3E-03 mg/kg -- 1.E-06 -- 5.E-03 1.1E-05 2.E-03
Total Chlordanes 1.4E-02 mg/kg 3.5E-01 6.E-06 2.E-06 5.E-04 6.7E-05 1.E-01
Total DDD 2.8E-02 mg/kg 2.4E-01 1.E-05 3.E-06 5.E-04 1.4E-04 3.E-01
Total DDE 6.2E-02 mg/kg 3.4E-01 3.E-05 9.E-06 5.E-04 3.0E-04 6.E-01
Total DDT 2.8E-02 mg/kg 3.4E-01 1.E-05 4.E-06 5.E-04 1.3E-04 3.E-01
Total Endosulfan 2.5E-03 mg/kg -- 1.E-06 -- 6.E-03 1.2E-05 2.E-03

Exposure Area Totalg 2.E-03

Filleth Study Area Wide Metals
Aluminum 2.6E+00 mg/kg -- 1.E-03 -- 1.E+00 1.3E-02 1.E-02
Antimony 1.4E-01 mg/kg -- 6.E-05 -- 4.E-04 7.0E-04 2.E+00
Arsenic, inorganic 5.9E-02 mg/kg 1.5E+00 2.E-05 4.E-05 3.E-04 2.9E-04 1.E+00
Cadmium 5.5E-03 mg/kg -- 2.E-06 -- 1.E-03 2.7E-05 3.E-02
Chromium 6.5E-01 mg/kg -- 3.E-04 -- 2.E+00 3.2E-03 2.E-03
Copper 7.3E-01 mg/kg -- 3.E-04 -- 4.E-02 3.6E-03 9.E-02
Lead 4.1E-02 mg/kg NL 2.E-05 -- NL 2.0E-04 --
Manganese 8.7E-01 mg/kg -- 4.E-04 -- 1.E-01 4.2E-03 3.E-02
Mercury 9.4E-02 mg/kg -- 4.E-05 -- 1.E-04 4.6E-04 5.E+00
Nickel 1.2E-01 mg/kg -- 5.E-05 -- 2.E-02 5.9E-04 3.E-02
Selenium 7.9E-01 mg/kg -- 3.E-04 -- 5.E-03 3.8E-03 8.E-01
Silver 6.4E-03 mg/kg -- 3.E-06 -- 5.E-03 3.1E-05 6.E-03
Thallium 2.5E-03 mg/kg -- 1.E-06 -- 7.E-05 1.2E-05 2.E-01
Zinc 9.7E+00 mg/kg -- 4.E-03 -- 3.E-01 4.7E-02 2.E-01
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TABLE 5-86.
Calculation of Cancer Risks and Noncancer Hazards - Child Tribal Fish Consumption, Multi-Species Diet
95% UCL/Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 73 g/dayTissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 73 g/day
Chemical of

Potential Concerna

Butyltins
Butyltin ion 1.5E-04 mg/kg -- 6.E-08 -- 3.E-04 7.2E-07 2.E-03
Dibutyltin ion 9.8E-04 mg/kg -- 4.E-07 -- 3.E-04 4.7E-06 2.E-02
Tributyltin ion 9.6E-04 mg/kg -- 4.E-07 -- 3.E-04 4.7E-06 2.E-02
PAHs
1-Methylnaphthalene 1.9E-03 mg/kg 2.9E-02 8.E-07 2.E-08 7.E-02 9.2E-06 1.E-04
2-Methylnaphthalene 4.6E-03 mg/kg -- 2.E-06 -- 4.E-03 2.3E-05 6.E-03
Acenaphthene 6.6E-03 mg/kg -- 3.E-06 -- 6.E-02 3.2E-05 5.E-04
Acenaphthylene 5.4E-04 mg/kg -- 2.E-07 -- 6.E-02 2.6E-06 4.E-05
Anthracene 1.2E-03 mg/kg -- 5.E-07 -- 3.E-01 6.0E-06 2.E-05
Benzo(a)anthracene 1.3E-04 mg/kg 7.3E-01 5.E-08 4.E-08 -- 6.3E-07 --
Benzo(a)pyrene 8.6E-05 mg/kg 7.3E+00 4.E-08 3.E-07 -- 4.2E-07 --
Benzo(b)fluoranthene 1.1E-04 mg/kg 7.3E-01 5.E-08 3.E-08 -- 5.3E-07 --
Benzo(g,h,i)perylene 9.8E-05 mg/kg -- 4.E-08 -- 3.E-02 4.8E-07 2.E-05
Benzo(k)fluoranthene 7.7E-05 mg/kg 7.3E-02 3.E-08 2.E-09 -- 3.7E-07 --
Chrysene 1.8E-04 mg/kg 7.3E-03 8.E-08 6.E-10 -- 8.8E-07 --
Dibenzo(a,h)anthracene 3.9E-05 mg/kg 7.3E+00 2.E-08 1.E-07 -- 1.9E-07 --
Dibenzothiophene 3.1E-04 mg/kg -- 1.E-07 -- 4.E-02 1.5E-06 4.E-05
Fluoranthene 1.5E-02 mg/kg -- 6.E-06 -- 4.E-02 7.5E-05 2.E-03
Fluorene 2.6E-03 mg/kg -- 1.E-06 -- 4.E-02 1.3E-05 3.E-04
Indeno(1,2,3-cd)pyrene 8.6E-05 mg/kg 7.3E-01 4.E-08 3.E-08 -- 4.2E-07 --
Naphthalene 2.1E-03 mg/kg -- 9.E-07 -- 2.E-02 1.0E-05 5.E-04
Phenanthrene 2.0E-02 mg/kg -- 8.E-06 -- 3.E-02 9.7E-05 3.E-03
Pyrene 2.2E-03 mg/kg -- 9.E-07 -- 3.E-02 1.1E-05 4.E-04
Total Carcinogenic PAHs -- mg/kg -- -- 5.E-07 -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 2.9E-02 mg/kg 1.4E-02 1.E-05 2.E-07 2.E-02 1.4E-04 7.E-03
Dibutyl phthalate 5.3E-03 mg/kg -- 2.E-06 -- 1.E-01 2.6E-05 3.E-04
Diethyl phthalate 2.1E-03 mg/kg -- 9.E-07 -- 8.E-01 1.0E-05 1.E-05
SVOCs
Benzyl alcohol 6.9E-03 mg/kg -- 3.E-06 -- 5.E-01 3.4E-05 7.E-05
Dibenzofuran 6.8E-04 mg/kg -- 3.E-07 -- 4.E-02 3.3E-06 8.E-05
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TABLE 5-86.
Calculation of Cancer Risks and Noncancer Hazards - Child Tribal Fish Consumption, Multi-Species Diet
95% UCL/Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 73 g/dayTissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 73 g/day
Chemical of

Potential Concerna

Hexachlorobenzene 7.4E-03 mg/kg 1.6E+00 3.E-06 5.E-06 8.E-04 3.6E-05 4.E-02
Hexachlorobutadiene 2.2E-05 mg/kg 7.8E-02 9.E-09 7.E-10 1.E-03 1.1E-07 1.E-04
Isophorone 1.2E-03 mg/kg 9.5E-04 5.E-07 5.E-10 2.E-01 5.9E-06 3.E-05
Phenols
4-Nitrophenol 3.5E-03 mg/kg -- 1.E-06 -- 5.E-03 1.7E-05 3.E-03
Polychlorinated Biphenyls 
Total Aroclors 3.6E-01 mg/kg 2.0E+00 2.E-04 3.E-04 2.E-05 1.8E-03 9.E+01
Total PCB Congeners 1.6E+00 mg/kg NA 7.E-04 -- NA 7.8E-03 --
Total PCBs, Adjusted 1.6E+00 mg/kg 2.0E+00 7.E-04 1.E-03 2.E-05 7.6E-03 4.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 9.5E-07 mg/kg 1.3E+05 4.E-10 5.E-05 1.E-09 4.6E-09 5.E+00
Total PCB TEQ 1.6E-06 mg/kg 1.3E+05 7.E-10 9.E-05 1.E-09 8.0E-09 8.E+00
Total TEQ -- mg/kg -- -- 1.E-04 -- -- 1.E+01
Pesticides
Aldrin 1.3E-05 mg/kg 1.7E+01 6.E-09 1.E-07 3.E-05 6.6E-08 2.E-03
alpha-Hexachlorocyclohexane 4.2E-06 mg/kg 6.3E+00 2.E-09 1.E-08 8.E-03 2.0E-08 3.E-06
beta-Hexachlorocyclohexane 5.6E-04 mg/kg 1.8E+00 2.E-07 4.E-07 6.E-04 2.7E-06 5.E-03
Dieldrin 1.5E-03 mg/kg 1.6E+01 6.E-07 1.E-05 5.E-05 7.2E-06 1.E-01
Endrin 3.2E-06 mg/kg -- 1.E-09 -- 3.E-04 1.5E-08 5.E-05
Endrin aldehyde 2.5E-04 mg/kg -- 1.E-07 -- 3.E-04 1.2E-06 4.E-03
Endrin ketone 2.2E-06 mg/kg -- 9.E-10 -- 3.E-04 1.1E-08 4.E-05
gamma-Hexachlorocyclohexane 4.3E-06 mg/kg 1.1E+00 2.E-09 2.E-09 3.E-04 2.1E-08 7.E-05
Heptachlor 6.2E-07 mg/kg 4.5E+00 3.E-10 1.E-09 5.E-04 3.0E-09 6.E-06
Heptachlor epoxide 1.8E-05 mg/kg 9.1E+00 7.E-09 7.E-08 1.E-05 8.7E-08 7.E-03
Methoxychlor 1.1E-03 mg/kg -- 5.E-07 -- 5.E-03 5.4E-06 1.E-03
Total Chlordanes 2.4E-03 mg/kg 3.5E-01 1.E-06 4.E-07 5.E-04 1.2E-05 2.E-02
Total DDD 1.6E-02 mg/kg 2.4E-01 7.E-06 2.E-06 5.E-04 7.9E-05 2.E-01
Total DDE 2.8E-02 mg/kg 3.4E-01 1.E-05 4.E-06 5.E-04 1.4E-04 3.E-01
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TABLE 5-86.
Calculation of Cancer Risks and Noncancer Hazards - Child Tribal Fish Consumption, Multi-Species Diet
95% UCL/Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 73 g/dayTissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 73 g/day
Chemical of

Potential Concerna

Total DDT 1.1E-02 mg/kg 3.4E-01 4.E-06 2.E-06 5.E-04 5.2E-05 1.E-01
Total Endosulfan 8.2E-04 mg/kg -- 3.E-07 -- 6.E-03 4.0E-06 7.E-04

Exposure Area Total 2.E-03

Notes:
a

b

c Numbers presented are rounded values. Sums calculated before rounding. All risks were calculated using the linear model despite total risk estimate.
d

e Toxicity values for trivalent chromium used for total chromium. 
f

g
h

Abbreviations:
-- = Not applicable. mg/kg = milligrams per kilogram.
CDI = Chronic Daily Intake.  NL = Not listed.
DDD = Dichlorodiphenyldichloroethane. PAHs = Polynuclear Aromatic Hydrocarbons.
DDE = Dichlorodiphenyldichloroethylene. PCB = Polychlorinated Biphenyls.
DDT = Dichlorodiphenyltrichloroethane. RfD = Reference Dose.
EPC = Exposure Point Concentration. TEQ = Toxic Equivalents.
g/day = grams per day. WB = Whole body.
LADI = Lifetime Average Daily Intake.

Fillet Tissue EPCs are based on Study Area wide fillet tissue EPCs for each of the target resident species (smallmouth bass, black crappie, common carp, brown bullhead), and 
the available tissue data from the ODHS sampling effort, which are: fillet (with skin) Chinook salmon, whole body lamprey, and fillet (no skin) sturgeon.

Cumulative risk sums calculated using PCB congener data.

Chemicals listed for whole body exposure are analytes detected Study Area wide in whole body tissue samples resident species (smallmouth bass, black crappie, common carp, 
brown bullhead).  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples of resident species.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.

The Tribal multi-species fish diet EPCs were calculated assuming different ingestion rates for each of seven fish species, which can also be represented by that species' percent 
of total fish diet.  The EPCs shown in the table are the weighted sums of the EPCs for the individual species based on the following percentages:  
   (38.4% x Salmon EPC) 
+ (7.0% x  Lamprey EPC) 
+ (4.9% x Sturgeon EPC)
+ (12.4% x Smallmouth Bass EPC)
+ (12.4% x Black Crappie EPC)
+ (12.4% x Common Carp EPC)
+ (12.4% x Brown Bullhead EPC)
100% Tribal fish tissue diet EPC
These percentages are the ingestion rates for each species as discussed in the Portland Harbor RI/FS Programmatic Work Plan, Appendix C: Human Health Risk Assessment 
Approach, LWG, 2004.

Whole Body Tissue EPCs are based on Study Area wide whole body EPCs for each of the target resident species (smallmouth bass, black crappie, common carp, brown 
bullhead), and the available tissue data from the ODHS sampling effort, which are: whole body Chinook salmon, whole body lamprey, and fillet tissue (no skin) sturgeon.
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TABLE 5-87.
Calculation of Cancer Risks and Noncancer Hazards - Child Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
WB tissued Study Area Wide Metals

Aluminum 1.6E+01 mg/kg -- 7.E-03 -- 1.E+00 7.8E-02 8.E-02
Antimony 1.3E-01 mg/kg -- 5.E-05 -- 4.E-04 6.4E-04 2.E+00
Arsenic, inorganic 4.7E-02 mg/kg 1.5E+00 2.E-05 3.E-05 3.E-04 2.3E-04 8.E-01
Cadmium 1.5E-02 mg/kg -- 6.E-06 -- 1.E-03 7.3E-05 7.E-02
Chromiume 4.5E-01 mg/kg -- 2.E-04 -- 2.E+00 2.2E-03 1.E-03
Copper 1.3E+00 mg/kg -- 5.E-04 -- 4.E-02 6.3E-03 2.E-01
Lead 4.3E+00 mg/kg NL 2.E-03 -- NL 2.1E-02 --

0.0E+00 Manganese 2.3E+00 mg/kg -- 9.E-04 -- 1.E-01 1.1E-02 8.E-02
0.0E+00 Mercury 7.0E-02 mg/kg -- 3.E-05 -- 1.E-04 3.4E-04 3.E+00
0.0E+00 Nickel 2.4E-01 mg/kg -- 1.E-04 -- 2.E-02 1.2E-03 6.E-02
0.0E+00 Selenium 3.2E-01 mg/kg -- 1.E-04 -- 5.E-03 1.5E-03 3.E-01

Silver 1.1E-02 mg/kg -- 5.E-06 -- 5.E-03 5.5E-05 1.E-02
Thallium 2.4E-03 mg/kg -- 1.E-06 -- 7.E-05 1.2E-05 2.E-01
Zinc 2.9E+01 mg/kg -- 1.E-02 -- 3.E-01 1.4E-01 5.E-01
Butyltins
Butyltin ion 5.8E-04 mg/kg -- 2.E-07 -- 3.E-04 2.8E-06 9.E-03
Dibutyltin ion 3.0E-04 mg/kg -- 1.E-07 -- 3.E-04 1.5E-06 5.E-03
Tributyltin ion 7.9E-04 mg/kg -- 3.E-07 -- 3.E-04 3.9E-06 1.E-02
PAHs
1-Methylnaphthalene 2.8E-03 mg/kg 2.9E-02 1.E-06 3.E-08 7.E-02 1.4E-05 2.E-04
2-Methylnaphthalene 5.9E-03 mg/kg -- 2.E-06 -- 4.E-03 2.9E-05 7.E-03
Acenaphthene 6.6E-03 mg/kg -- 3.E-06 -- 6.E-02 3.2E-05 5.E-04
Acenaphthylene 4.0E-04 mg/kg -- 2.E-07 -- 6.E-02 1.9E-06 3.E-05
Anthracene 7.8E-04 mg/kg -- 3.E-07 -- 3.E-01 3.8E-06 1.E-05
Benzo(a)anthracene 5.4E-05 mg/kg 7.3E-01 2.E-08 2.E-08 -- 2.6E-07 --
Benzo(a)pyrene 6.7E-05 mg/kg 7.3E+00 3.E-08 2.E-07 -- 3.2E-07 --
Benzo(b)fluoranthene 7.1E-05 mg/kg 7.3E-01 3.E-08 2.E-08 -- 3.4E-07 --
Benzo(g,h,i)perylene 7.8E-05 mg/kg -- 3.E-08 -- 3.E-02 3.8E-07 1.E-05
Benzo(k)fluoranthene 4.9E-05 mg/kg 7.3E-02 2.E-08 1.E-09 -- 2.4E-07 --
Chrysene 5.3E-05 mg/kg 7.3E-03 2.E-08 2.E-10 -- 2.6E-07 --
Dibenzo(a,h)anthracene 3.6E-05 mg/kg 7.3E+00 2.E-08 1.E-07 -- 1.8E-07 --
Dibenzothiophene 6.9E-04 mg/kg -- 3.E-07 -- 4.E-02 3.3E-06 8.E-05

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 73 g/dayTissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 73 g/day
Chemical of

Potential Concerna
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TABLE 5-87.
Calculation of Cancer Risks and Noncancer Hazards - Child Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 73 g/dayTissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 73 g/day
Chemical of

Potential Concerna

Fluoranthene 5.3E-03 mg/kg -- 2.E-06 -- 4.E-02 2.6E-05 6.E-04
Fluorene 4.1E-03 mg/kg -- 2.E-06 -- 4.E-02 2.0E-05 5.E-04
Indeno(1,2,3-cd)pyrene 6.9E-05 mg/kg 7.3E-01 3.E-08 2.E-08 -- 3.3E-07 --
Naphthalene 3.7E-03 mg/kg -- 2.E-06 -- 2.E-02 1.8E-05 9.E-04
Phenanthrene 6.4E-03 mg/kg -- 3.E-06 -- 3.E-02 3.1E-05 1.E-03
Pyrene 1.7E-03 mg/kg -- 7.E-07 -- 3.E-02 8.2E-06 3.E-04
Total Carcinogenic PAHsf -- mg/kg -- -- 4.E-07 -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 5.7E-01 mg/kg 1.4E-02 2.E-04 3.E-06 2.E-02 2.8E-03 1.E-01
Dibutyl phthalate 2.2E-03 mg/kg -- 9.E-07 -- 1.E-01 1.1E-05 1.E-04
Diethyl phthalate 1.2E-03 mg/kg -- 5.E-07 -- 8.E-01 6.0E-06 8.E-06
Di-n-octyl phthalate 2.1E-02 mg/kg -- 9.E-06 -- 1.E-01 1.0E-04 1.E-03
SVOCs
Benzoic acid 1.0E-01 mg/kg -- 4.E-05 -- 4.E+00 4.9E-04 1.E-04
Benzyl alcohol 7.6E-03 mg/kg -- 3.E-06 -- 5.E-01 3.7E-05 7.E-05
Bis(2-chloroethoxy) methane 3.2E-03 mg/kg -- 1.E-06 -- 3.E-03 1.5E-05 5.E-03
Dibenzofuran 2.1E-03 mg/kg -- 9.E-07 -- 4.E-02 1.0E-05 3.E-04
Hexachlorobenzene 2.6E-03 mg/kg 1.6E+00 1.E-06 2.E-06 8.E-04 1.3E-05 2.E-02
Hexachlorobutadiene 2.0E-04 mg/kg 7.8E-02 8.E-08 6.E-09 1.E-03 9.6E-07 1.E-03
Isophorone 7.3E-04 mg/kg 9.5E-04 3.E-07 3.E-10 2.E-01 3.6E-06 2.E-05
Phenols
4-Methylphenol 6.5E-04 mg/kg -- 3.E-07 -- 5.E-03 3.2E-06 6.E-04
4-Nitrophenol 1.9E-03 mg/kg -- 8.E-07 -- 5.E-03 9.4E-06 2.E-03
Phenol 1.1E-02 mg/kg -- 5.E-06 -- 3.E-01 5.3E-05 2.E-04
Polychlorinated Biphenyls 
Total Aroclors 4.4E-01 mg/kg 2.0E+00 2.E-04 4.E-04 2.E-05 2.2E-03 1.E+02
Total PCB Congeners 5.8E-01 mg/kg NA 2.E-04 -- NA 2.8E-03 --
Total PCBs, Adjusted 5.6E-01 mg/kg 2.0E+00 2.E-04 5.E-04 2.E-05 2.7E-03 1.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 1.6E-06 mg/kg 1.3E+05 7.E-10 9.E-05 1.E-09 7.6E-09 8.E+00
Total PCB TEQ 3.3E-06 mg/kg 1.3E+05 1.E-09 2.E-04 1.E-09 1.6E-08 2.E+01
Total TEQ -- mg/kg -- -- 3.E-04 -- -- 2.E+01
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TABLE 5-87.
Calculation of Cancer Risks and Noncancer Hazards - Child Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 73 g/dayTissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 73 g/day
Chemical of

Potential Concerna

Pesticides
Aldrin 1.7E-05 mg/kg 1.7E+01 7.E-09 1.E-07 3.E-05 8.4E-08 3.E-03
alpha-Hexachlorocyclohexane 9.7E-05 mg/kg 6.3E+00 4.E-08 3.E-07 8.E-03 4.7E-07 6.E-05
beta-Hexachlorocyclohexane 4.0E-06 mg/kg 1.8E+00 2.E-09 3.E-09 6.E-04 2.0E-08 3.E-05
Dieldrin 1.5E-03 mg/kg 1.6E+01 6.E-07 1.E-05 5.E-05 7.3E-06 1.E-01
Endrin 5.4E-06 mg/kg -- 2.E-09 -- 3.E-04 2.6E-08 9.E-05
Endrin aldehyde 1.0E-06 mg/kg -- 4.E-10 -- 3.E-04 4.9E-09 2.E-05
Endrin ketone 1.1E-06 mg/kg -- 5.E-10 -- 3.E-04 5.3E-09 2.E-05
gamma-Hexachlorocyclohexane 1.7E-04 mg/kg 1.1E+00 7.E-08 8.E-08 3.E-04 8.3E-07 3.E-03
Heptachlor 4.1E-04 mg/kg 4.5E+00 2.E-07 8.E-07 5.E-04 2.0E-06 4.E-03
Heptachlor epoxide 3.2E-05 mg/kg 9.1E+00 1.E-08 1.E-07 1.E-05 1.6E-07 1.E-02
Methoxychlor 1.3E-03 mg/kg -- 6.E-07 -- 5.E-03 6.5E-06 1.E-03
Total Chlordanes 6.3E-03 mg/kg 3.5E-01 3.E-06 9.E-07 5.E-04 3.0E-05 6.E-02
Total DDD 1.9E-02 mg/kg 2.4E-01 8.E-06 2.E-06 5.E-04 9.2E-05 2.E-01
Total DDE 4.8E-02 mg/kg 3.4E-01 2.E-05 7.E-06 5.E-04 2.3E-04 5.E-01
Total DDT 1.2E-02 mg/kg 3.4E-01 5.E-06 2.E-06 5.E-04 6.0E-05 1.E-01
Total Endosulfan 1.4E-03 mg/kg -- 6.E-07 -- 6.E-03 6.6E-06 1.E-03

Exposure Area Totalg 8.E-04

Filleth Study Area Wide Metals
Aluminum 1.9E+00 mg/kg -- 8.E-04 -- 1.E+00 9.0E-03 9.E-03
Antimony 6.2E-02 mg/kg -- 3.E-05 -- 4.E-04 3.0E-04 8.E-01
Arsenic, inorganic 4.9E-02 mg/kg 1.5E+00 2.E-05 3.E-05 3.E-04 2.4E-04 8.E-01
Cadmium 5.0E-03 mg/kg -- 2.E-06 -- 1.E-03 2.4E-05 2.E-02
Chromium 2.8E-01 mg/kg -- 1.E-04 -- 2.E+00 1.3E-03 9.E-04
Copper 6.8E-01 mg/kg -- 3.E-04 -- 4.E-02 3.3E-03 8.E-02
Lead 1.5E-02 mg/kg NL 6.E-06 -- NL 7.3E-05 --
Manganese 4.2E-01 mg/kg -- 2.E-04 -- 1.E-01 2.1E-03 1.E-02
Mercury 7.0E-02 mg/kg -- 3.E-05 -- 1.E-04 3.4E-04 3.E+00
Nickel 6.0E-02 mg/kg -- 2.E-05 -- 2.E-02 2.9E-04 1.E-02
Selenium 2.3E-01 mg/kg -- 9.E-05 -- 5.E-03 1.1E-03 2.E-01
Silver 5.8E-03 mg/kg -- 2.E-06 -- 5.E-03 2.8E-05 6.E-03
Thallium 1.9E-03 mg/kg -- 8.E-07 -- 7.E-05 9.0E-06 1.E-01
Zinc 9.1E+00 mg/kg -- 4.E-03 -- 3.E-01 4.5E-02 1.E-01
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TABLE 5-87.
Calculation of Cancer Risks and Noncancer Hazards - Child Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 73 g/dayTissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 73 g/day
Chemical of

Potential Concerna

Butyltins
Butyltin ion 5.0E-05 mg/kg -- 2.E-08 -- 3.E-04 2.4E-07 8.E-04
Dibutyltin ion 2.4E-04 mg/kg -- 1.E-07 -- 3.E-04 1.2E-06 4.E-03
Tributyltin ion 6.5E-04 mg/kg -- 3.E-07 -- 3.E-04 3.1E-06 1.E-02
PAHs
1-Methylnaphthalene 1.3E-03 mg/kg 2.9E-02 5.E-07 2.E-08 7.E-02 6.3E-06 9.E-05
2-Methylnaphthalene 2.8E-03 mg/kg -- 1.E-06 -- 4.E-03 1.4E-05 3.E-03
Acenaphthene 3.1E-03 mg/kg -- 1.E-06 -- 6.E-02 1.5E-05 3.E-04
Acenaphthylene 4.1E-04 mg/kg -- 2.E-07 -- 6.E-02 2.0E-06 3.E-05
Anthracene 7.9E-04 mg/kg -- 3.E-07 -- 3.E-01 3.8E-06 1.E-05
Benzo(a)anthracene 5.8E-05 mg/kg 7.3E-01 2.E-08 2.E-08 -- 2.8E-07 --
Benzo(a)pyrene 4.2E-05 mg/kg 7.3E+00 2.E-08 1.E-07 -- 2.0E-07 --
Benzo(b)fluoranthene 4.3E-05 mg/kg 7.3E-01 2.E-08 1.E-08 -- 2.1E-07 --
Benzo(g,h,i)perylene 4.5E-05 mg/kg -- 2.E-08 -- 3.E-02 2.2E-07 7.E-06
Benzo(k)fluoranthene 3.3E-05 mg/kg 7.3E-02 1.E-08 1.E-09 -- 1.6E-07 --
Chrysene 9.6E-05 mg/kg 7.3E-03 4.E-08 3.E-10 -- 4.7E-07 --
Dibenzo(a,h)anthracene 1.1E-05 mg/kg 7.3E+00 5.E-09 3.E-08 -- 5.5E-08 --
Dibenzothiophene 1.9E-04 mg/kg -- 8.E-08 -- 4.E-02 9.4E-07 2.E-05
Fluoranthene 6.5E-03 mg/kg -- 3.E-06 -- 4.E-02 3.2E-05 8.E-04
Fluorene 1.8E-03 mg/kg -- 8.E-07 -- 4.E-02 8.8E-06 2.E-04
Indeno(1,2,3-cd)pyrene 4.3E-05 mg/kg 7.3E-01 2.E-08 1.E-08 -- 2.1E-07 --
Naphthalene 9.9E-04 mg/kg -- 4.E-07 -- 2.E-02 4.8E-06 2.E-04
Phenanthrene 8.7E-03 mg/kg -- 4.E-06 -- 3.E-02 4.2E-05 1.E-03
Pyrene 7.0E-04 mg/kg -- 3.E-07 -- 3.E-02 3.4E-06 1.E-04
Total Carcinogenic PAHs -- mg/kg -- -- 2.E-07 -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 1.3E-02 mg/kg 1.4E-02 5.E-06 8.E-08 2.E-02 6.3E-05 3.E-03
Dibutyl phthalate 3.5E-03 mg/kg -- 1.E-06 -- 1.E-01 1.7E-05 2.E-04
Diethyl phthalate 8.5E-04 mg/kg -- 4.E-07 -- 8.E-01 4.1E-06 5.E-06

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 4 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
Septmeber 23, 2009

TABLE 5-87.
Calculation of Cancer Risks and Noncancer Hazards - Child Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 73 g/dayTissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 73 g/day
Chemical of

Potential Concerna

SVOCs
Benzyl alcohol 5.1E-03 mg/kg -- 2.E-06 -- 5.E-01 2.5E-05 5.E-05
Dibenzofuran 5.0E-04 mg/kg -- 2.E-07 -- 4.E-02 2.4E-06 6.E-05
Hexachlorobenzene 2.2E-03 mg/kg 1.6E+00 9.E-07 1.E-06 8.E-04 1.1E-05 1.E-02
Hexachlorobutadiene 8.9E-06 mg/kg 7.8E-02 4.E-09 3.E-10 1.E-03 4.3E-08 4.E-05
Isophorone 7.7E-04 mg/kg 9.5E-04 3.E-07 3.E-10 2.E-01 3.8E-06 2.E-05
Phenols
4-Nitrophenol 2.4E-03 mg/kg -- 1.E-06 -- 5.E-03 1.2E-05 2.E-03
Polychlorinated Biphenyls 
Total Aroclors 1.8E-01 mg/kg 2.0E+00 7.E-05 1.E-04 2.E-05 8.5E-04 4.E+01
Total PCB Congeners 3.6E-01 mg/kg NA 1.E-04 -- NA 1.7E-03 --
Total PCBs, Adjusted 3.5E-01 mg/kg 2.0E+00 1.E-04 3.E-04 2.E-05 1.7E-03 8.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 5.8E-07 mg/kg 1.3E+05 2.E-10 3.E-05 1.E-09 2.8E-09 3.E+00
Total PCB TEQ 6.5E-07 mg/kg 1.3E+05 3.E-10 4.E-05 1.E-09 3.2E-09 3.E+00
Total TEQ -- mg/kg -- -- 7.E-05 -- -- 6.E+00
Pesticides
Aldrin 1.1E-05 mg/kg 1.7E+01 5.E-09 8.E-08 3.E-05 5.4E-08 2.E-03
alpha-Hexachlorocyclohexane 3.1E-06 mg/kg 6.3E+00 1.E-09 8.E-09 8.E-03 1.5E-08 2.E-06
beta-Hexachlorocyclohexane 3.7E-05 mg/kg 1.8E+00 2.E-08 3.E-08 6.E-04 1.8E-07 3.E-04
Dieldrin 9.6E-04 mg/kg 1.6E+01 4.E-07 6.E-06 5.E-05 4.7E-06 9.E-02
Endrin 2.4E-06 mg/kg -- 1.E-09 -- 3.E-04 1.1E-08 4.E-05
Endrin aldehyde 2.8E-05 mg/kg -- 1.E-08 -- 3.E-04 1.4E-07 5.E-04
Endrin ketone 9.6E-07 mg/kg -- 4.E-10 -- 3.E-04 4.7E-09 2.E-05
gamma-Hexachlorocyclohexane 3.5E-06 mg/kg 1.1E+00 1.E-09 2.E-09 3.E-04 1.7E-08 6.E-05
Heptachlor 3.2E-07 mg/kg 4.5E+00 1.E-10 6.E-10 5.E-04 1.6E-09 3.E-06
Heptachlor epoxide 1.5E-05 mg/kg 9.1E+00 6.E-09 6.E-08 1.E-05 7.3E-08 6.E-03
Methoxychlor 2.7E-04 mg/kg -- 1.E-07 -- 5.E-03 1.3E-06 3.E-04
Total Chlordanes 1.8E-03 mg/kg 3.5E-01 8.E-07 3.E-07 5.E-04 8.8E-06 2.E-02
Total DDD 7.7E-03 mg/kg 2.4E-01 3.E-06 8.E-07 5.E-04 3.7E-05 7.E-02
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TABLE 5-87.
Calculation of Cancer Risks and Noncancer Hazards - Child Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient

Noncancer Hazard Calculationsc

Oral RfD
mg/kg-day

Ingestion Rate: 73 g/dayTissue Type Exposure Point

Cancer Risk Calculationsc

EPC for mixed dietb Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 73 g/day
Chemical of

Potential Concerna

Total DDE 2.1E-02 mg/kg 3.4E-01 9.E-06 3.E-06 5.E-04 1.0E-04 2.E-01
Total DDT 5.0E-03 mg/kg 3.4E-01 2.E-06 7.E-07 5.E-04 2.4E-05 5.E-02
Total Endosulfan 5.4E-04 mg/kg -- 2.E-07 -- 6.E-03 2.6E-06 4.E-04

Exposure Area Total 4.E-04

Notes:
a

b

c Numbers presented are rounded values. Sums calculated before rounding. All risks were calculated using the linear model despite total risk estimate.
d

e Toxicity values for trivalent chromium used for total chromium. 
f

g
h

Abbreviations:
-- = Not applicable. mg/kg = milligrams per kilogram.
CDI = Chronic Daily Intake. NL = Not listed.
DDD = Dichlorodiphenyldichloroethane. PAHs = Polynuclear Aromatic Hydrocarbons.
DDE = Dichlorodiphenyldichloroethylene. PCB = Polychlorinated Biphenyls.
DDT = Dichlorodiphenyltrichloroethane. RfD = Reference Dose.
EPC = Exposure Point Concentration. TEQ = Toxic Equivalents.
g/day = grams per day. WB = Whole body.
LADI = Lifetime Average Daily Intake.

Fillet Tissue EPCs are based on Study Area wide fillet tissue EPCs for each of the target resident species (smallmouth bass, black crappie, common carp, brown bullhead), and 
the available tissue data from the ODHS sampling effort, which are: fillet (with skin) Chinook salmon, whole body lamprey, and fillet (no skin) sturgeon.

Cumulative risk sums calculated using PCB congener data.

Chemicals listed for whole body exposure are analytes detected Study Area wide in whole body tissue samples resident species (smallmouth bass, black crappie, common carp, 
brown bullhead).  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples of resident species.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk 
Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.

The Tribal multi-species fish diet EPCs were calculated assuming different ingestion rates for each of seven fish species, which can also be represented by that species' percent 
of total fish diet.  The EPCs shown in the table are the weighted sums of the EPCs for the individual species based on the following percentages:  
   (38.4% x Salmon EPC) 
+ (7.0% x  Lamprey EPC) 
+ (4.9% x Sturgeon EPC)
+ (12.4% x Smallmouth Bass EPC)
+ (12.4% x Black Crappie EPC)
+ (12.4% x Common Carp EPC)
+ (12.4% x Brown Bullhead EPC)
100% Tribal fish tissue diet EPC
These percentages are the ingestion rates for each species as discussed in the Portland Harbor RI/FS Programmatic Work Plan, Appendix C: Human Health Risk Assessment 
Approach, LWG, 2004.

Whole Body Tissue EPCs are based on Study Area wide whole body EPCs for each of the target resident species (smallmouth bass, black crappie, common carp, brown 
bullhead), and the available tissue data from the ODHS sampling effort, which are: whole body Chinook salmon, whole body lamprey, and fillet tissue (no skin) sturgeon.
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TABLE 5-88.
Calculation of Endpoint-Specific Hazard Indices - Child Tribal Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion
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WB tissue Study Area Wide Metals
Aluminum 1.E-01 1.E-01
Antimony 4.E+00 4.E+00
Arsenic, inorganic 9.E-01 9.E-01
Cadmium 1.E-01 1.E-01
Chromium 2.E-03
Copper 2.E-01 2.E-01
Lead --

0.0E+00 Manganese 1.E-01 1.E-01
0.0E+00 Mercury 4.E+00 4.E+00
0.0E+00 Nickel 8.E-02 8.E-02
0.0E+00 Selenium 5.E-01 5.E-01

Silver 2.E-02 2.E-02
Thallium 3.E-01 3.E-01 3.E-01
Zinc 5.E-01 5.E-01
Butyltins
Butyltin ion 3.E-02 3.E-02
Dibutyltin ion 9.E-03 9.E-03
Tributyltin ion 2.E-02 2.E-02
PAHs
1-Methylnaphthalene 3.E-04
2-Methylnaphthalene 1.E-02 1.E-02
Acenaphthene 8.E-04 8.E-04
Acenaphthylene 5.E-05 5.E-05
Anthracene 2.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 2.E-05 2.E-05
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern
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TABLE 5-88.
Calculation of Endpoint-Specific Hazard Indices - Child Tribal Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Dibenzothiophene 2.E-04 2.E-04
Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
Fluorene 6.E-04 6.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-03 1.E-03
Phenanthrene 2.E-03 2.E-03
Pyrene 3.E-04 3.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 4.E-01 4.E-01
Dibutyl phthalate 2.E-04 2.E-04
Diethyl phthalate 8.E-06 8.E-06
Di-n-octyl phthalate 1.E-02 1.E-02
SVOCs
Benzoic acid 1.E-04
Benzyl alcohol 1.E-04 1.E-04
Bis(2-chloroethoxy) methane 7.E-03 7.E-03
Dibenzofuran 4.E-04 4.E-04
Hexachlorobenzene 2.E-02 2.E-02
Hexachlorobutadiene 2.E-03 2.E-03
Isophorone 2.E-05 2.E-05
Phenols
4-Methylphenol 2.E-03 2.E-03 2.E-03
4-Nitrophenol 2.E-03 2.E-03 2.E-03
Phenol 6.E-04 6.E-04 6.E-04
Polychlorinated Biphenyls 
Total Aroclors 3.E+02 3.E+02
Total PCB Congeners --
Total PCBs, Adjusted 4.E+02 4.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 1.E+01 1.E+01
Total PCB TEQ 3.E+01 3.E+01

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 2 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
Septmeber 23, 2009

TABLE 5-88.
Calculation of Endpoint-Specific Hazard Indices - Child Tribal Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Total TEQ 4.E+01
Pesticides
Aldrin 3.E-03 3.E-03
alpha-Hexachlorocyclohexane 1.E-04 1.E-04
beta-Hexachlorocyclohexane 5.E-05 5.E-05
Dieldrin 2.E-01 2.E-01
Endrin 1.E-04 1.E-04
Endrin aldehyde 3.E-05 3.E-05
Endrin ketone 6.E-05 6.E-05
gamma-Hexachlorocyclohexane 4.E-03 4.E-03 4.E-03
Heptachlor 9.E-03 9.E-03
Heptachlor epoxide 1.E-02 1.E-02
Methoxychlor 2.E-03 2.E-03 2.E-03
Total Chlordanes 1.E-01 1.E-01
Total DDD 3.E-01 3.E-01
Total DDE 6.E-01 6.E-01
Total DDT 3.E-01 3.E-01
Total Endosulfan 2.E-03 2.E-03 2.E-03 2.E-03

Exposure Area Totalb 5.E+00 9.E-01 1.E-01 2.E-01 4.E+00 6.E-01 2.E+00 4.E+02 1.E-02 4.E+01 6.E-04 2.E-03
Fillet Study Area Wide Metals

Aluminum 1.E-02 1.E-02
Antimony 2.E+00 2.E+00
Arsenic, inorganic 1.E+00 1.E+00
Cadmium 3.E-02 3.E-02
Chromium 2.E-03
Copper 9.E-02 9.E-02
Lead --
Manganese 3.E-02 3.E-02
Mercury 5.E+00 5.E+00
Nickel 3.E-02 3.E-02
Selenium 8.E-01 8.E-01
Silver 6.E-03 6.E-03
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TABLE 5-88.
Calculation of Endpoint-Specific Hazard Indices - Child Tribal Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Noncancer
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Thallium 2.E-01 2.E-01 2.E-01
Zinc 2.E-01 2.E-01
Butyltins
Butyltin ion 2.E-03 2.E-03
Dibutyltin ion 2.E-02 2.E-02
Tributyltin ion 2.E-02 2.E-02
PAHs
1-Methylnaphthalene 1.E-04
2-Methylnaphthalene 6.E-03 6.E-03
Acenaphthene 5.E-04 5.E-04
Acenaphthylene 4.E-05 4.E-05
Anthracene 2.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 2.E-05 2.E-05
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 4.E-05 4.E-05
Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
Fluorene 3.E-04 3.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 5.E-04 5.E-04
Phenanthrene 3.E-03 3.E-03
Pyrene 4.E-04 4.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 7.E-03 7.E-03
Dibutyl phthalate 3.E-04 3.E-04
Diethyl phthalate 1.E-05 1.E-05
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TABLE 5-88.
Calculation of Endpoint-Specific Hazard Indices - Child Tribal Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

SVOCs
Benzyl alcohol 7.E-05 7.E-05
Dibenzofuran 8.E-05 8.E-05
Hexachlorobenzene 4.E-02 4.E-02
Hexachlorobutadiene 1.E-04 1.E-04
Isophorone 3.E-05 3.E-05
Phenols
4-Nitrophenol 3.E-03 3.E-03 3.E-03
Polychlorinated Biphenyls 
Total Aroclors 9.E+01 9.E+01
Total PCB Congeners --
Total PCBs, Adjusted 4.E+02 4.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 5.E+00 5.E+00
Total PCB TEQ 8.E+00 8.E+00
Total TEQ 1.E+01
Pesticides
Aldrin 2.E-03 2.E-03
alpha-Hexachlorocyclohexane 3.E-06 3.E-06
beta-Hexachlorocyclohexane 5.E-03 5.E-03
Dieldrin 1.E-01 1.E-01
Endrin 5.E-05 5.E-05
Endrin aldehyde 4.E-03 4.E-03
Endrin ketone 4.E-05 4.E-05
gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
Heptachlor 6.E-06 6.E-06
Heptachlor epoxide 7.E-03 7.E-03
Methoxychlor 1.E-03 1.E-03 1.E-03
Total Chlordanes 2.E-02 2.E-02
Total DDD 2.E-01 2.E-01
Total DDE 3.E-01 3.E-01
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TABLE 5-88.
Calculation of Endpoint-Specific Hazard Indices - Child Tribal Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion

Noncancer
HQa

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Total DDT 1.E-01 1.E-01
Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Area Total 2.E+00 1.E+00 3.E-02 9.E-02 5.E+00 8.E-01 1.E+00 4.E+02 6.E-03 1.E+01 1.E-03

Notes:
a Numbers presented are rounded values. Sums calculated before rounding.  
b Cumulative risk sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 6 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
Septmeber 23, 2009

TABLE 5-89.
Calculation of Endpoint-Specific Hazard Indices - Child Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion
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WB tissue Study Area Wide Metals
Aluminum 8.E-02 8.E-02
Antimony 2.E+00 2.E+00
Arsenic, inorganic 8.E-01 8.E-01
Cadmium 7.E-02 7.E-02
Chromium 1.E-03
Copper 2.E-01 2.E-01
Lead --

0.0E+00 Manganese 8.E-02 8.E-02
0.0E+00 Mercury 3.E+00 3.E+00
0.0E+00 Nickel 6.E-02 6.E-02
0.0E+00 Selenium 3.E-01 3.E-01

Silver 1.E-02 1.E-02
Thallium 2.E-01 2.E-01 2.E-01
Zinc 5.E-01 5.E-01
Butyltins
Butyltin ion 9.E-03 9.E-03
Dibutyltin ion 5.E-03 5.E-03
Tributyltin ion 1.E-02 1.E-02
PAHs
1-Methylnaphthalene 2.E-04
2-Methylnaphthalene 7.E-03 7.E-03
Acenaphthene 5.E-04 5.E-04
Acenaphthylene 3.E-05 3.E-05
Anthracene 1.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 1.E-05 1.E-05
Benzo(k)fluoranthene --
Chrysene --

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern
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TABLE 5-89.
Calculation of Endpoint-Specific Hazard Indices - Child Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Dibenzo(a,h)anthracene --
Dibenzothiophene 8.E-05 8.E-05
Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
Fluorene 5.E-04 5.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 9.E-04 9.E-04
Phenanthrene 1.E-03 1.E-03
Pyrene 3.E-04 3.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
Dibutyl phthalate 1.E-04 1.E-04
Diethyl phthalate 8.E-06 8.E-06
Di-n-octyl phthalate 1.E-03 1.E-03
SVOCs
Benzoic acid 1.E-04
Benzyl alcohol 7.E-05 7.E-05
Bis(2-chloroethoxy) methane 5.E-03 5.E-03
Dibenzofuran 3.E-04 3.E-04
Hexachlorobenzene 2.E-02 2.E-02
Hexachlorobutadiene 1.E-03 1.E-03
Isophorone 2.E-05 2.E-05
Phenols
4-Methylphenol 6.E-04 6.E-04 6.E-04
4-Nitrophenol 2.E-03 2.E-03 2.E-03
Phenol 2.E-04 2.E-04 2.E-04
Polychlorinated Biphenyls 
Total Aroclors 1.E+02 1.E+02
Total PCB Congeners --
Total PCBs, Adjusted 1.E+02 1.E+02
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TABLE 5-89.
Calculation of Endpoint-Specific Hazard Indices - Child Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Dioxin/Furan
Total Dioxin/Furan TEQ 8.E+00 8.E+00
Total PCB TEQ 2.E+01 2.E+01
Total TEQ 2.E+01
Pesticides
Aldrin 3.E-03 3.E-03
alpha-Hexachlorocyclohexane 6.E-05 6.E-05
beta-Hexachlorocyclohexane 3.E-05 3.E-05
Dieldrin 1.E-01 1.E-01
Endrin 9.E-05 9.E-05
Endrin aldehyde 2.E-05 2.E-05
Endrin ketone 2.E-05 2.E-05
gamma-Hexachlorocyclohexane 3.E-03 3.E-03 3.E-03
Heptachlor 4.E-03 4.E-03
Heptachlor epoxide 1.E-02 1.E-02
Methoxychlor 1.E-03 1.E-03 1.E-03
Total Chlordanes 6.E-02 6.E-02
Total DDD 2.E-01 2.E-01
Total DDE 5.E-01 5.E-01
Total DDT 1.E-01 1.E-01
Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Area Totalb 2.E+00 8.E-01 8.E-02 2.E-01 4.E+00 4.E-01 1.E+00 1.E+02 7.E-03 2.E+01 2.E-04 1.E-03
Fillet Study Area Wide Metals

Aluminum 9.E-03 9.E-03
Antimony 8.E-01 8.E-01
Arsenic, inorganic 8.E-01 8.E-01
Cadmium 2.E-02 2.E-02
Chromium 9.E-04
Copper 8.E-02 8.E-02
Lead --
Manganese 1.E-02 1.E-02
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TABLE 5-89.
Calculation of Endpoint-Specific Hazard Indices - Child Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Mercury 3.E+00 3.E+00
Nickel 1.E-02 1.E-02
Selenium 2.E-01 2.E-01
Silver 6.E-03 6.E-03
Thallium 1.E-01 1.E-01 1.E-01
Zinc 1.E-01 1.E-01
Butyltins
Butyltin ion 8.E-04 8.E-04
Dibutyltin ion 4.E-03 4.E-03
Tributyltin ion 1.E-02 1.E-02
PAHs
1-Methylnaphthalene 9.E-05
2-Methylnaphthalene 3.E-03 3.E-03
Acenaphthene 3.E-04 3.E-04
Acenaphthylene 3.E-05 3.E-05
Anthracene 1.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 7.E-06 7.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 2.E-05 2.E-05
Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
Fluorene 2.E-04 2.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 2.E-04 2.E-04
Phenanthrene 1.E-03 1.E-03
Pyrene 1.E-04 1.E-04
Total Carcinogenic PAHs --
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TABLE 5-89.
Calculation of Endpoint-Specific Hazard Indices - Child Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Phthalates
Bis(2-ethylhexyl) phthalate 3.E-03 3.E-03
Dibutyl phthalate 2.E-04 2.E-04
Diethyl phthalate 5.E-06 5.E-06
SVOCs
Benzyl alcohol 5.E-05 5.E-05
Dibenzofuran 6.E-05 6.E-05
Hexachlorobenzene 1.E-02 1.E-02
Hexachlorobutadiene 4.E-05 4.E-05
Isophorone 2.E-05 2.E-05
Phenols
4-Nitrophenol 2.E-03 2.E-03 2.E-03
Polychlorinated Biphenyls 
Total Aroclors 4.E+01 4.E+01
Total PCB Congeners --
Total PCBs, Adjusted 8.E+01 8.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 3.E+00 3.E+00
Total PCB TEQ 3.E+00 3.E+00
Total TEQ 6.E+00
Pesticides
Aldrin 2.E-03 2.E-03
alpha-Hexachlorocyclohexane 2.E-06 2.E-06
beta-Hexachlorocyclohexane 3.E-04 3.E-04
Dieldrin 9.E-02 9.E-02
Endrin 4.E-05 4.E-05
Endrin aldehyde 5.E-04 5.E-04
Endrin ketone 2.E-05 2.E-05
gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
Heptachlor 3.E-06 3.E-06
Heptachlor epoxide 6.E-03 6.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 5 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
Septmeber 23, 2009

TABLE 5-89.
Calculation of Endpoint-Specific Hazard Indices - Child Tribal Fish Consumption, Multi-Species Diet
Mean Exposure 

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Tribal Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Methoxychlor 3.E-04 3.E-04 3.E-04
Total Chlordanes 2.E-02 2.E-02
Total DDD 7.E-02 7.E-02
Total DDE 2.E-01 2.E-01
Total DDT 5.E-02 5.E-02
Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Area Total 1.E+00 8.E-01 3.E-02 8.E-02 3.E+00 2.E-01 6.E-01 8.E+01 3.E-03 6.E+00 3.E-04

Notes:
a Numbers presented are rounded values. Sums calculated before rounding.  
b Cumulative risk sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

WB RM  2 Metals
WB RM  2 Aluminum 3.5E+00 mg/kg -- 3.0E-03 -- 1.6E-03 -- 3.8E-04 -- 1.0E+00 7.1E-03 7.E-03 3.7E-03 4.E-03 8.8E-04 9.E-04
WB RM  2 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  2 Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.0E-05 4.E-05 1.5E-05 2.E-05 3.6E-06 5.E-06 3.0E-04 6.9E-05 2.E-01 3.5E-05 1.E-01 8.5E-06 3.E-02
WB RM  2 Cadmium 3.0E-03 mg/kg -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 -- 1.0E-03 6.1E-06 6.E-03 3.1E-06 3.E-03 7.5E-07 8.E-04
WB RM  2 Chromiumc 1.3E-01 mg/kg -- 1.1E-04 -- 5.8E-05 -- 1.4E-05 -- 1.5E+00 2.6E-04 2.E-04 1.4E-04 9.E-05 3.3E-05 2.E-05
WB RM  2 Copper 7.1E-01 mg/kg -- 6.2E-04 -- 3.2E-04 -- 7.6E-05 -- 4.0E-02 1.4E-03 4.E-02 7.4E-04 2.E-02 1.8E-04 4.E-03
WB RM  2 Lead 1.0E-02 mg/kg NL 8.7E-06 -- 4.5E-06 -- 1.1E-06 -- NL 2.0E-05 -- 1.0E-05 -- 2.5E-06 --
WB RM  2 Manganese 1.9E+00 mg/kg -- 1.7E-03 -- 8.5E-04 -- 2.0E-04 -- 1.4E-01 3.9E-03 3.E-02 2.0E-03 1.E-02 4.8E-04 3.E-03
WB RM  2 Mercury 5.1E-02 mg/kg -- 4.4E-05 -- 2.3E-05 -- 5.5E-06 -- 1.0E-04 1.0E-04 1.E+00 5.3E-05 5.E-01 1.3E-05 1.E-01
WB RM  2 Nickel 7.8E-02 mg/kg -- 6.8E-05 -- 3.5E-05 -- 8.4E-06 -- 2.0E-02 1.6E-04 8.E-03 8.2E-05 4.E-03 2.0E-05 1.E-03
WB RM  2 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  2 Silver 1.3E-03 mg/kg -- 1.1E-06 -- 5.8E-07 -- 1.4E-07 -- 5.0E-03 2.6E-06 5.E-04 1.4E-06 3.E-04 3.3E-07 7.E-05
WB RM  2 Thallium 7.3E-03 mg/kg -- 6.3E-06 -- 3.3E-06 -- 7.8E-07 -- 6.6E-05 1.5E-05 2.E-01 7.6E-06 1.E-01 1.8E-06 3.E-02
WB RM  2 Zinc 1.2E+01 mg/kg -- 1.0E-02 -- 5.1E-03 -- 1.2E-03 -- 3.0E-01 2.3E-02 8.E-02 1.2E-02 4.E-02 2.9E-03 1.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 3.8E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 4.1E-08 -- 3.0E-04 7.7E-07 3.E-03 4.0E-07 1.E-03 9.5E-08 3.E-04
WB RM  2 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 2.2E+00 ug/kg 2.9E-02 1.9E-06 6.E-08 9.8E-07 3.E-08 2.4E-07 7.E-09 7.0E-02 4.5E-06 6.E-05 2.3E-06 3.E-05 5.5E-07 8.E-06
WB RM  2 2-Methylnaphthalene 2.7E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.9E-07 -- 4.0E-03 5.5E-06 1.E-03 2.8E-06 7.E-04 6.8E-07 2.E-04
WB RM  2 Acenaphthene 6.2E+00 ug/kg -- 5.4E-06 -- 2.8E-06 -- 6.6E-07 -- 6.0E-02 1.3E-05 2.E-04 6.5E-06 1.E-04 1.6E-06 3.E-05
WB RM  2 Acenaphthylene 4.5E-01 ug/kg -- 3.9E-07 -- 2.0E-07 -- 4.8E-08 -- 6.0E-02 9.1E-07 2.E-05 4.7E-07 8.E-06 1.1E-07 2.E-06
WB RM  2 Anthracene 1.4E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 -- 3.0E-01 2.8E-06 9.E-06 1.5E-06 5.E-06 3.5E-07 1.E-06
WB RM  2 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  2 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Dibenzothiophene 1.2E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 4.0E-02 2.4E-06 6.E-05 1.3E-06 3.E-05 3.0E-07 8.E-06
WB RM  2 Fluoranthene 1.2E+01 ug/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 4.0E-02 2.4E-05 6.E-04 1.3E-05 3.E-04 3.0E-06 8.E-05
WB RM  2 Fluorene 4.6E+00 ug/kg -- 4.0E-06 -- 2.1E-06 -- 4.9E-07 -- 4.0E-02 9.3E-06 2.E-04 4.8E-06 1.E-04 1.2E-06 3.E-05
WB RM  2 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Naphthalene 1.8E+00 ug/kg -- 1.6E-06 -- 8.0E-07 -- 1.9E-07 -- 2.0E-02 3.7E-06 2.E-04 1.9E-06 9.E-05 4.5E-07 2.E-05
WB RM  2 Phenanthrene 9.9E+00 ug/kg -- 8.6E-06 -- 4.4E-06 -- 1.1E-06 -- 3.0E-02 2.0E-05 7.E-04 1.0E-05 3.E-04 2.5E-06 8.E-05
WB RM  2 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  2 Total Carcinogenic PAHsd -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  2 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  2 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  2 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  2
Semi-Volatile Organic 
Compounds

WB RM  2 Benzoic acid 6.1E+02 ug/kg -- 5.3E-04 -- 2.7E-04 -- 6.5E-05 -- 4.0E+00 1.2E-03 3.E-04 6.4E-04 2.E-04 1.5E-04 4.E-05
WB RM  2 Benzyl alcohol 2.7E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.9E-06 -- 5.0E-01 5.5E-05 1.E-04 2.8E-05 6.E-05 6.8E-06 1.E-05
WB RM  2 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 3.0E-03 2.6E-05 9.E-03 1.4E-05 5.E-03 3.3E-06 1.E-03
WB RM  2 Dibenzofuran 1.7E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 -- 4.0E-02 3.4E-06 9.E-05 1.8E-06 4.E-05 4.3E-07 1.E-05
WB RM  2 Hexachlorobenzene 1.7E+00 ug/kg 1.6E+00 1.5E-06 2.E-06 7.6E-07 1.E-06 1.8E-07 3.E-07 8.0E-04 3.4E-06 4.E-03 1.8E-06 2.E-03 4.2E-07 5.E-04
WB RM  2 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  2 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  2 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB RM  2 Total PCB Congeners 1.4E+06 pg/g NA 1.2E-03 -- 6.4E-04 -- 1.5E-04 -- NA 2.9E-03 -- 1.5E-03 -- 3.6E-04 --
WB RM  2 Total PCBs, Adjusted 1.3E+06 pg/g 2.0E+00 1.1E-03 2.E-03 5.6E-04 1.E-03 1.3E-04 3.E-04 2.0E-05 2.6E-03 1.E+02 1.3E-03 7.E+01 3.1E-04 2.E+01
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 1.4E+00 pg/g 1.3E+05 1.2E-09 2.E-04 6.2E-10 8.E-05 1.5E-10 2.E-05 1.0E-09 2.8E-09 3.E+00 1.4E-09 1.E+00 3.5E-10 3.E-01
WB RM  2 Total PCB TEQ 2.1E+01 pg/g 1.3E+05 1.9E-08 2.E-03 9.6E-09 1.E-03 2.3E-09 3.E-04 1.0E-09 4.3E-08 4.E+01 2.2E-08 2.E+01 5.3E-09 5.E+00
WB RM  2 Total TEQ -- -- -- -- 3.E-03 -- 1.E-03 -- 3.E-04 -- -- 5.E+01 -- 2.E+01 -- 6.E+00
WB RM  2 Pesticides
WB RM  2 Aldrin 1.1E-02 ug/kg 1.7E+01 9.6E-09 2.E-07 4.9E-09 8.E-08 1.2E-09 2.E-08 3.0E-05 2.2E-08 7.E-04 1.1E-08 4.E-04 2.8E-09 9.E-05
WB RM  2 alpha-Hexachlorocyclohexane 2.5E-02 ug/kg 6.3E+00 2.2E-08 1.E-07 1.1E-08 7.E-08 2.7E-09 2.E-08 8.0E-03 5.1E-08 6.E-06 2.6E-08 3.E-06 6.2E-09 8.E-07
WB RM  2 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM  2 Dieldrin 2.4E+00 ug/kg 1.6E+01 2.1E-06 3.E-05 1.1E-06 2.E-05 2.6E-07 4.E-06 5.0E-05 4.9E-06 1.E-01 2.5E-06 5.E-02 6.1E-07 1.E-02
WB RM  2 Endrin 3.0E-02 ug/kg -- 2.6E-08 -- 1.3E-08 -- 3.2E-09 -- 3.0E-04 6.1E-08 2.E-04 3.1E-08 1.E-04 7.5E-09 3.E-05
WB RM  2 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  2 Endrin ketone 1.5E-02 ug/kg -- 1.3E-08 -- 6.8E-09 -- 1.6E-09 -- 3.0E-04 3.1E-08 1.E-04 1.6E-08 5.E-05 3.8E-09 1.E-05
WB RM  2 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  2 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  2 Heptachlor epoxide 1.8E-01 ug/kg 9.1E+00 1.6E-07 1.E-06 8.0E-08 7.E-07 1.9E-08 2.E-07 1.3E-05 3.7E-07 3.E-02 1.9E-07 1.E-02 4.5E-08 3.E-03
WB RM  2 Total Chlordanes 9.0E+00 ug/kg 3.5E-01 7.9E-06 3.E-06 4.0E-06 1.E-06 9.7E-07 3.E-07 5.0E-04 1.8E-05 4.E-02 9.4E-06 2.E-02 2.3E-06 5.E-03
WB RM  2 Total DDD 1.8E+01 ug/kg 2.4E-01 1.5E-05 4.E-06 7.9E-06 2.E-06 1.9E-06 5.E-07 5.0E-04 3.6E-05 7.E-02 1.8E-05 4.E-02 4.4E-06 9.E-03
WB RM  2 Total DDE 6.9E+01 ug/kg 3.4E-01 6.0E-05 2.E-05 3.1E-05 1.E-05 7.4E-06 3.E-06 5.0E-04 1.4E-04 3.E-01 7.2E-05 1.E-01 1.7E-05 3.E-02
WB RM  2 Total DDT 5.1E+00 ug/kg 3.4E-01 4.4E-06 2.E-06 2.3E-06 8.E-07 5.5E-07 2.E-07 5.0E-04 1.0E-05 2.E-02 5.3E-06 1.E-02 1.3E-06 3.E-03
WB RM  2 Total Endosulfan 6.6E-01 ug/kg -- 5.8E-07 -- 3.0E-07 -- 7.1E-08 -- 6.0E-03 1.3E-06 2.E-04 6.9E-07 1.E-04 1.7E-07 3.E-05

Exposure Point Totale 5.E-03 3.E-03 6.E-04
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient
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mg/kg-day

Noncancer
Hazard Quotient
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mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  3 Metals
WB RM  3 Aluminum 5.0E+00 mg/kg -- 4.3E-03 -- 2.2E-03 -- 5.4E-04 -- 1.0E+00 1.0E-02 1.E-02 5.2E-03 5.E-03 1.3E-03 1.E-03
WB RM  3 Antimony 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 4.0E-04 2.0E-06 5.E-03 1.0E-06 3.E-03 2.5E-07 6.E-04
WB RM  3 Arsenic, inorganic 3.9E-02 mg/kg 1.5E+00 3.4E-05 5.E-05 1.7E-05 3.E-05 4.2E-06 6.E-06 3.0E-04 7.9E-05 3.E-01 4.1E-05 1.E-01 9.8E-06 3.E-02
WB RM  3 Cadmium 8.0E-03 mg/kg -- 7.0E-06 -- 3.6E-06 -- 8.6E-07 -- 1.0E-03 1.6E-05 2.E-02 8.3E-06 8.E-03 2.0E-06 2.E-03
WB RM  3 Chromium 3.0E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- 1.5E+00 6.1E-04 4.E-04 3.1E-04 2.E-04 7.5E-05 5.E-05
WB RM  3 Copper 7.9E-01 mg/kg -- 6.9E-04 -- 3.5E-04 -- 8.4E-05 -- 4.0E-02 1.6E-03 4.E-02 8.2E-04 2.E-02 2.0E-04 5.E-03
WB RM  3 Lead 1.8E+00 mg/kg NL 1.6E-03 -- 8.0E-04 -- 1.9E-04 -- NL 3.7E-03 -- 1.9E-03 -- 4.5E-04 --
WB RM  3 Manganese 1.8E+00 mg/kg -- 1.6E-03 -- 8.0E-04 -- 1.9E-04 -- 1.4E-01 3.7E-03 3.E-02 1.9E-03 1.E-02 4.5E-04 3.E-03
WB RM  3 Mercury 1.0E-01 mg/kg -- 9.0E-05 -- 4.6E-05 -- 1.1E-05 -- 1.0E-04 2.1E-04 2.E+00 1.1E-04 1.E+00 2.6E-05 3.E-01
WB RM  3 Nickel 8.0E-02 mg/kg -- 7.0E-05 -- 3.6E-05 -- 8.6E-06 -- 2.0E-02 1.6E-04 8.E-03 8.3E-05 4.E-03 2.0E-05 1.E-03
WB RM  3 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  3 Silver 1.6E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 5.0E-03 3.2E-06 6.E-04 1.7E-06 3.E-04 4.0E-07 8.E-05
WB RM  3 Thallium 8.5E-03 mg/kg -- 7.4E-06 -- 3.8E-06 -- 9.1E-07 -- 6.6E-05 1.7E-05 3.E-01 8.9E-06 1.E-01 2.1E-06 3.E-02
WB RM  3 Zinc 1.6E+01 mg/kg -- 1.4E-02 -- 7.3E-03 -- 1.7E-03 -- 3.0E-01 3.3E-02 1.E-01 1.7E-02 6.E-02 4.1E-03 1.E-02
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 4.2E-01 ug/kg -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 -- 3.0E-04 8.5E-07 3.E-03 4.4E-07 1.E-03 1.1E-07 4.E-04
WB RM  3 Tributyltin ion 8.1E-01 ug/kg -- 7.0E-07 -- 3.6E-07 -- 8.7E-08 -- 3.0E-04 1.6E-06 5.E-03 8.4E-07 3.E-03 2.0E-07 7.E-04
WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 3.9E+00 ug/kg 2.9E-02 3.4E-06 1.E-07 1.7E-06 5.E-08 4.2E-07 1.E-08 7.0E-02 7.9E-06 1.E-04 4.1E-06 6.E-05 9.8E-07 1.E-05
WB RM  3 2-Methylnaphthalene 4.5E+00 ug/kg -- 3.9E-06 -- 2.0E-06 -- 4.8E-07 -- 4.0E-03 9.1E-06 2.E-03 4.7E-06 1.E-03 1.1E-06 3.E-04
WB RM  3 Acenaphthene 6.8E+00 ug/kg -- 5.9E-06 -- 3.0E-06 -- 7.3E-07 -- 6.0E-02 1.4E-05 2.E-04 7.1E-06 1.E-04 1.7E-06 3.E-05
WB RM  3 Acenaphthylene 6.9E-01 ug/kg -- 6.0E-07 -- 3.1E-07 -- 7.4E-08 -- 6.0E-02 1.4E-06 2.E-05 7.2E-07 1.E-05 1.7E-07 3.E-06
WB RM  3 Anthracene 3.2E+00 ug/kg -- 2.8E-06 -- 1.4E-06 -- 3.4E-07 -- 3.0E-01 6.5E-06 2.E-05 3.3E-06 1.E-05 8.0E-07 3.E-06
WB RM  3 Benzo(a)anthracene 4.8E-01 ug/kg 7.3E-01 4.2E-07 3.E-07 2.1E-07 2.E-07 5.1E-08 4.E-08 -- 9.7E-07 -- 5.0E-07 -- 1.2E-07 --
WB RM  3 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  3 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Chrysene 2.0E+00 ug/kg 7.3E-03 1.7E-06 1.E-08 8.9E-07 7.E-09 2.1E-07 2.E-09 -- 4.1E-06 -- 2.1E-06 -- 5.0E-07 --
WB RM  3 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Dibenzothiophene 1.7E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 -- 4.0E-02 3.4E-06 9.E-05 1.8E-06 4.E-05 4.3E-07 1.E-05
WB RM  3 Fluoranthene 9.5E+00 ug/kg -- 8.3E-06 -- 4.2E-06 -- 1.0E-06 -- 4.0E-02 1.9E-05 5.E-04 9.9E-06 2.E-04 2.4E-06 6.E-05
WB RM  3 Fluorene 1.2E+01 ug/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 4.0E-02 2.4E-05 6.E-04 1.3E-05 3.E-04 3.0E-06 8.E-05
WB RM  3 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Naphthalene 1.7E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 -- 2.0E-02 3.4E-06 2.E-04 1.8E-06 9.E-05 4.3E-07 2.E-05
WB RM  3 Phenanthrene 1.7E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.8E-06 -- 3.0E-02 3.4E-05 1.E-03 1.8E-05 6.E-04 4.3E-06 1.E-04
WB RM  3 Pyrene 6.2E+00 ug/kg -- 5.4E-06 -- 2.8E-06 -- 6.6E-07 -- 3.0E-02 1.3E-05 4.E-04 6.5E-06 2.E-04 1.6E-06 5.E-05
WB RM  3 Total Carcinogenic PAHs -- -- -- -- 3.E-07 -- 2.E-07 -- 4.E-08 -- -- -- -- -- -- --
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  3 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  3 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  3 Di-n-octyl phthalate 1.1E+03 ug/kg -- 9.6E-04 -- 4.9E-04 -- 1.2E-04 -- 1.0E-01 2.2E-03 2.E-02 1.1E-03 1.E-02 2.8E-04 3.E-03

WB RM  3
Semi-Volatile Organic 
Compounds

WB RM  3 Benzoic acid 5.9E+02 ug/kg -- 5.1E-04 -- 2.6E-04 -- 6.3E-05 -- 4.0E+00 1.2E-03 3.E-04 6.2E-04 2.E-04 1.5E-04 4.E-05
WB RM  3 Benzyl alcohol 2.5E+01 ug/kg -- 2.2E-05 -- 1.1E-05 -- 2.7E-06 -- 5.0E-01 5.1E-05 1.E-04 2.6E-05 5.E-05 6.3E-06 1.E-05
WB RM  3 Bis(2-chloroethoxy) methane 1.4E+01 ug/kg -- 1.2E-05 -- 6.3E-06 -- 1.5E-06 -- 3.0E-03 2.8E-05 9.E-03 1.5E-05 5.E-03 3.5E-06 1.E-03
WB RM  3 Dibenzofuran 3.5E+00 ug/kg -- 3.0E-06 -- 1.6E-06 -- 3.8E-07 -- 4.0E-02 7.1E-06 2.E-04 3.7E-06 9.E-05 8.8E-07 2.E-05
WB RM  3 Hexachlorobenzene 1.9E+00 ug/kg 1.6E+00 1.7E-06 3.E-06 8.5E-07 1.E-06 2.0E-07 3.E-07 8.0E-04 3.9E-06 5.E-03 2.0E-06 2.E-03 4.8E-07 6.E-04
WB RM  3 Hexachlorobutadiene 2.3E-02 ug/kg 7.8E-02 2.0E-08 2.E-09 1.0E-08 8.E-10 2.5E-09 2.E-10 1.0E-03 4.7E-08 5.E-05 2.4E-08 2.E-05 5.8E-09 6.E-06
WB RM  3 Phenols
WB RM  3 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  3 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  3 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 7.8E+02 ug/kg 2.0E+00 6.8E-04 1.E-03 3.5E-04 7.E-04 8.4E-05 2.E-04 2.0E-05 1.6E-03 8.E+01 8.2E-04 4.E+01 2.0E-04 1.E+01
WB RM  3 Total PCB Congeners 9.3E+05 pg/g NA 8.1E-04 -- 4.2E-04 -- 1.0E-04 -- NA 1.9E-03 -- 9.8E-04 -- 2.3E-04 --
WB RM  3 Total PCBs, Adjusted 8.5E+05 pg/g 2.0E+00 7.4E-04 1.E-03 3.8E-04 8.E-04 9.1E-05 2.E-04 2.0E-05 1.7E-03 9.E+01 8.9E-04 4.E+01 2.1E-04 1.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.5E-09 2.E-04 7.8E-10 1.E-04 1.9E-10 2.E-05 1.0E-09 3.5E-09 4.E+00 1.8E-09 2.E+00 4.4E-10 4.E-01
WB RM  3 Total PCB TEQ 1.3E+01 pg/g 1.3E+05 1.1E-08 1.E-03 5.8E-09 8.E-04 1.4E-09 2.E-04 1.0E-09 2.6E-08 3.E+01 1.4E-08 1.E+01 3.2E-09 3.E+00
WB RM  3 Total TEQ -- -- -- -- 2.E-03 -- 9.E-04 -- 2.E-04 -- -- 3.E+01 -- 2.E+01 -- 4.E+00
WB RM  3 Pesticides
WB RM  3 Aldrin 2.2E-02 ug/kg 1.7E+01 1.9E-08 3.E-07 9.7E-09 2.E-07 2.3E-09 4.E-08 3.0E-05 4.4E-08 1.E-03 2.3E-08 8.E-04 5.4E-09 2.E-04
WB RM  3 alpha-Hexachlorocyclohexane 2.4E-02 ug/kg 6.3E+00 2.1E-08 1.E-07 1.1E-08 7.E-08 2.6E-09 2.E-08 8.0E-03 4.9E-08 6.E-06 2.5E-08 3.E-06 6.1E-09 8.E-07
WB RM  3 beta-Hexachlorocyclohexane 8.3E-03 ug/kg 1.8E+00 7.2E-09 1.E-08 3.7E-09 7.E-09 8.9E-10 2.E-09 6.0E-04 1.7E-08 3.E-05 8.7E-09 1.E-05 2.1E-09 3.E-06
WB RM  3 Dieldrin 2.9E+00 ug/kg 1.6E+01 2.5E-06 4.E-05 1.3E-06 2.E-05 3.1E-07 5.E-06 5.0E-05 5.9E-06 1.E-01 3.0E-06 6.E-02 7.3E-07 1.E-02
WB RM  3 Endrin 3.0E-02 ug/kg -- 2.6E-08 -- 1.3E-08 -- 3.2E-09 -- 3.0E-04 6.0E-08 2.E-04 3.1E-08 1.E-04 7.5E-09 2.E-05
WB RM  3 Endrin aldehyde 6.2E-03 ug/kg -- 5.4E-09 -- 2.8E-09 -- 6.7E-10 -- 3.0E-04 1.3E-08 4.E-05 6.5E-09 2.E-05 1.6E-09 5.E-06
WB RM  3 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  3 gamma-Hexachlorocyclohexane 2.7E-02 ug/kg 1.1E+00 2.4E-08 3.E-08 1.2E-08 1.E-08 2.9E-09 3.E-09 3.0E-04 5.5E-08 2.E-04 2.8E-08 9.E-05 6.8E-09 2.E-05
WB RM  3 Heptachlor 2.7E-02 ug/kg 4.5E+00 2.4E-08 1.E-07 1.2E-08 5.E-08 2.9E-09 1.E-08 5.0E-04 5.5E-08 1.E-04 2.8E-08 6.E-05 6.8E-09 1.E-05
WB RM  3 Heptachlor epoxide 1.5E-01 ug/kg 9.1E+00 1.3E-07 1.E-06 6.7E-08 6.E-07 1.6E-08 1.E-07 1.3E-05 3.0E-07 2.E-02 1.6E-07 1.E-02 3.8E-08 3.E-03
WB RM  3 Total Chlordanes 1.2E+01 ug/kg 3.5E-01 1.0E-05 4.E-06 5.2E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 2.4E-05 5.E-02 1.2E-05 2.E-02 2.9E-06 6.E-03
WB RM  3 Total DDD 3.3E+01 ug/kg 2.4E-01 2.9E-05 7.E-06 1.5E-05 4.E-06 3.6E-06 9.E-07 5.0E-04 6.7E-05 1.E-01 3.5E-05 7.E-02 8.3E-06 2.E-02
WB RM  3 Total DDE 1.5E+02 ug/kg 3.4E-01 1.3E-04 4.E-05 6.6E-05 2.E-05 1.6E-05 5.E-06 5.0E-04 3.0E-04 6.E-01 1.5E-04 3.E-01 3.7E-05 7.E-02
WB RM  3 Total DDT 1.8E+01 ug/kg 3.4E-01 1.6E-05 5.E-06 8.2E-06 3.E-06 2.0E-06 7.E-07 5.0E-04 3.7E-05 7.E-02 1.9E-05 4.E-02 4.6E-06 9.E-03
WB RM  3 Total Endosulfan 7.6E-01 ug/kg -- 6.6E-07 -- 3.4E-07 -- 8.2E-08 -- 6.0E-03 1.5E-06 3.E-04 7.9E-07 1.E-04 1.9E-07 3.E-05

Exposure Point Total 3.E-03 2.E-03 4.E-04
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  4 Metals
WB RM  4 Aluminum 8.4E+00 mg/kg -- 7.3E-03 -- 3.8E-03 -- 9.0E-04 -- 1.0E+00 1.7E-02 2.E-02 8.8E-03 9.E-03 2.1E-03 2.E-03
WB RM  4 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  4 Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.0E-05 4.E-05 1.5E-05 2.E-05 3.6E-06 5.E-06 3.0E-04 6.9E-05 2.E-01 3.5E-05 1.E-01 8.5E-06 3.E-02
WB RM  4 Cadmium 6.6E-03 mg/kg -- 5.7E-06 -- 2.9E-06 -- 7.1E-07 -- 1.0E-03 1.3E-05 1.E-02 6.9E-06 7.E-03 1.6E-06 2.E-03
WB RM  4 Chromium 9.8E-01 mg/kg -- 8.5E-04 -- 4.4E-04 -- 1.1E-04 -- 1.5E+00 2.0E-03 1.E-03 1.0E-03 7.E-04 2.5E-04 2.E-04
WB RM  4 Copper 7.6E-01 mg/kg -- 6.6E-04 -- 3.4E-04 -- 8.2E-05 -- 4.0E-02 1.5E-03 4.E-02 7.9E-04 2.E-02 1.9E-04 5.E-03
WB RM  4 Lead 5.4E-02 mg/kg NL 4.7E-05 -- 2.4E-05 -- 5.8E-06 -- NL 1.1E-04 -- 5.6E-05 -- 1.4E-05 --
WB RM  4 Manganese 2.1E+00 mg/kg -- 1.8E-03 -- 9.2E-04 -- 2.2E-04 -- 1.4E-01 4.2E-03 3.E-02 2.1E-03 2.E-02 5.1E-04 4.E-03
WB RM  4 Mercury 1.3E-01 mg/kg -- 1.1E-04 -- 5.8E-05 -- 1.4E-05 -- 1.0E-04 2.6E-04 3.E+00 1.4E-04 1.E+00 3.3E-05 3.E-01
WB RM  4 Nickel 1.7E-01 mg/kg -- 1.5E-04 -- 7.7E-05 -- 1.8E-05 -- 2.0E-02 3.5E-04 2.E-02 1.8E-04 9.E-03 4.3E-05 2.E-03
WB RM  4 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  4 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  4 Thallium 6.9E-03 mg/kg -- 6.0E-06 -- 3.1E-06 -- 7.4E-07 -- 6.6E-05 1.4E-05 2.E-01 7.2E-06 1.E-01 1.7E-06 3.E-02
WB RM  4 Zinc 1.5E+01 mg/kg -- 1.3E-02 -- 6.6E-03 -- 1.6E-03 -- 3.0E-01 3.0E-02 1.E-01 1.5E-02 5.E-02 3.7E-03 1.E-02
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 6.7E-01 ug/kg -- 5.8E-07 -- 3.0E-07 -- 7.2E-08 -- 3.0E-04 1.4E-06 5.E-03 7.0E-07 2.E-03 1.7E-07 6.E-04
WB RM  4 Tributyltin ion 1.6E+00 ug/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 3.0E-04 3.2E-06 1.E-02 1.7E-06 6.E-03 4.0E-07 1.E-03
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 1.9E+00 ug/kg 2.9E-02 1.7E-06 5.E-08 8.5E-07 2.E-08 2.0E-07 6.E-09 7.0E-02 3.9E-06 6.E-05 2.0E-06 3.E-05 4.8E-07 7.E-06
WB RM  4 2-Methylnaphthalene 2.4E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.6E-07 -- 4.0E-03 4.9E-06 1.E-03 2.5E-06 6.E-04 6.0E-07 2.E-04
WB RM  4 Acenaphthene 3.6E+01 ug/kg -- 3.1E-05 -- 1.6E-05 -- 3.9E-06 -- 6.0E-02 7.3E-05 1.E-03 3.8E-05 6.E-04 9.0E-06 2.E-04
WB RM  4 Acenaphthylene 6.3E-01 ug/kg -- 5.5E-07 -- 2.8E-07 -- 6.8E-08 -- 6.0E-02 1.3E-06 2.E-05 6.6E-07 1.E-05 1.6E-07 3.E-06
WB RM  4 Anthracene 1.3E+00 ug/kg -- 1.1E-06 -- 5.8E-07 -- 1.4E-07 -- 3.0E-01 2.6E-06 9.E-06 1.4E-06 5.E-06 3.3E-07 1.E-06
WB RM  4 Benzo(a)anthracene 1.9E-01 ug/kg 7.3E-01 1.7E-07 1.E-07 8.5E-08 6.E-08 2.0E-08 1.E-08 -- 3.9E-07 -- 2.0E-07 -- 4.8E-08 --
WB RM  4 Benzo(a)pyrene 1.8E-01 ug/kg 7.3E+00 1.6E-07 1.E-06 8.0E-08 6.E-07 1.9E-08 1.E-07 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
WB RM  4 Benzo(b)fluoranthene 3.5E-01 ug/kg 7.3E-01 3.0E-07 2.E-07 1.6E-07 1.E-07 3.8E-08 3.E-08 -- 7.1E-07 -- 3.7E-07 -- 8.8E-08 --
WB RM  4 Benzo(g,h,i)perylene 2.0E-01 ug/kg -- 1.7E-07 -- 8.9E-08 -- 2.1E-08 -- 3.0E-02 4.1E-07 1.E-05 2.1E-07 7.E-06 5.0E-08 2.E-06
WB RM  4 Benzo(k)fluoranthene 1.8E-01 ug/kg 7.3E-02 1.6E-07 1.E-08 8.0E-08 6.E-09 1.9E-08 1.E-09 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
WB RM  4 Chrysene 2.7E-01 ug/kg 7.3E-03 2.3E-07 2.E-09 1.2E-07 9.E-10 2.9E-08 2.E-10 -- 5.5E-07 -- 2.8E-07 -- 6.8E-08 --
WB RM  4 Dibenzo(a,h)anthracene 1.3E-01 ug/kg 7.3E+00 1.1E-07 8.E-07 5.8E-08 4.E-07 1.4E-08 1.E-07 -- 2.6E-07 -- 1.4E-07 -- 3.3E-08 --
WB RM  4 Dibenzothiophene 9.0E-01 ug/kg -- 7.8E-07 -- 4.0E-07 -- 9.6E-08 -- 4.0E-02 1.8E-06 5.E-05 9.4E-07 2.E-05 2.3E-07 6.E-06
WB RM  4 Fluoranthene 3.6E+01 ug/kg -- 3.1E-05 -- 1.6E-05 -- 3.9E-06 -- 4.0E-02 7.3E-05 2.E-03 3.8E-05 9.E-04 9.0E-06 2.E-04
WB RM  4 Fluorene 7.0E+00 ug/kg -- 6.1E-06 -- 3.1E-06 -- 7.5E-07 -- 4.0E-02 1.4E-05 4.E-04 7.3E-06 2.E-04 1.8E-06 4.E-05
WB RM  4 Indeno(1,2,3-cd)pyrene 1.8E-01 ug/kg 7.3E-01 1.6E-07 1.E-07 8.0E-08 6.E-08 1.9E-08 1.E-08 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
WB RM  4 Naphthalene 1.5E+00 ug/kg -- 1.3E-06 -- 6.7E-07 -- 1.6E-07 -- 2.0E-02 3.0E-06 2.E-04 1.6E-06 8.E-05 3.8E-07 2.E-05
WB RM  4 Phenanthrene 2.4E+01 ug/kg -- 2.1E-05 -- 1.1E-05 -- 2.6E-06 -- 3.0E-02 4.9E-05 2.E-03 2.5E-05 8.E-04 6.0E-06 2.E-04
WB RM  4 Pyrene 3.9E+01 ug/kg -- 3.4E-05 -- 1.7E-05 -- 4.2E-06 -- 3.0E-02 7.9E-05 3.E-03 4.1E-05 1.E-03 9.8E-06 3.E-04
WB RM  4 Total Carcinogenic PAHs -- -- -- -- 2.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 8.7E+04 ug/kg 1.4E-02 7.6E-02 1.E-03 3.9E-02 5.E-04 9.3E-03 1.E-04 2.0E-02 1.8E-01 9.E+00 9.1E-02 5.E+00 2.2E-02 1.E+00
WB RM  4 Dibutyl phthalate 2.7E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.9E-06 -- 1.0E-01 5.5E-05 5.E-04 2.8E-05 3.E-04 6.8E-06 7.E-05
WB RM  4 Diethyl phthalate 1.0E+01 ug/kg -- 8.7E-06 -- 4.5E-06 -- 1.1E-06 -- 8.0E-01 2.0E-05 3.E-05 1.0E-05 1.E-05 2.5E-06 3.E-06
WB RM  4 Di-n-octyl phthalate 2.1E+03 ug/kg -- 1.8E-03 -- 9.4E-04 -- 2.3E-04 -- 1.0E-01 4.3E-03 4.E-02 2.2E-03 2.E-02 5.3E-04 5.E-03

WB RM  4
Semi-Volatile Organic 
Compounds

WB RM  4 Benzoic acid 4.8E+02 ug/kg -- 4.2E-04 -- 2.1E-04 -- 5.1E-05 -- 4.0E+00 9.7E-04 2.E-04 5.0E-04 1.E-04 1.2E-04 3.E-05
WB RM  4 Benzyl alcohol 3.2E+01 ug/kg -- 2.8E-05 -- 1.4E-05 -- 3.4E-06 -- 5.0E-01 6.5E-05 1.E-04 3.3E-05 7.E-05 8.0E-06 2.E-05
WB RM  4 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 3.0E-03 2.6E-05 9.E-03 1.4E-05 5.E-03 3.3E-06 1.E-03
WB RM  4 Dibenzofuran 2.8E+00 ug/kg -- 2.4E-06 -- 1.3E-06 -- 3.0E-07 -- 4.0E-02 5.7E-06 1.E-04 2.9E-06 7.E-05 7.0E-07 2.E-05
WB RM  4 Hexachlorobenzene 2.3E+00 ug/kg 1.6E+00 2.0E-06 3.E-06 1.0E-06 2.E-06 2.5E-07 4.E-07 8.0E-04 4.6E-06 6.E-03 2.4E-06 3.E-03 5.7E-07 7.E-04
WB RM  4 Hexachlorobutadiene 7.0E-02 ug/kg 7.8E-02 6.0E-08 5.E-09 3.1E-08 2.E-09 7.4E-09 6.E-10 1.0E-03 1.4E-07 1.E-04 7.2E-08 7.E-05 1.7E-08 2.E-05
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  4 4-Nitrophenol 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 5.0E-03 2.6E-05 5.E-03 1.4E-05 3.E-03 3.3E-06 7.E-04
WB RM  4 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 1.3E+03 ug/kg 2.0E+00 1.1E-03 2.E-03 5.8E-04 1.E-03 1.4E-04 3.E-04 2.0E-05 2.6E-03 1.E+02 1.4E-03 7.E+01 3.2E-04 2.E+01
WB RM  4 Total PCB Congeners 1.2E+06 pg/g NA 1.0E-03 -- 5.2E-04 -- 1.3E-04 -- NA 2.4E-03 -- 1.2E-03 -- 2.9E-04 --
WB RM  4 Total PCBs, Adjusted 1.1E+06 pg/g 2.0E+00 9.2E-04 2.E-03 4.7E-04 9.E-04 1.1E-04 2.E-04 2.0E-05 2.1E-03 1.E+02 1.1E-03 6.E+01 2.6E-04 1.E+01
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 2.3E-09 3.E-04 1.2E-09 2.E-04 2.8E-10 4.E-05 1.0E-09 5.3E-09 5.E+00 2.7E-09 3.E+00 6.6E-10 7.E-01
WB RM  4 Total PCB TEQ 1.1E+01 pg/g 1.3E+05 9.5E-09 1.E-03 4.9E-09 6.E-04 1.2E-09 2.E-04 1.0E-09 2.2E-08 2.E+01 1.1E-08 1.E+01 2.7E-09 3.E+00
WB RM  4 Total TEQ -- -- -- -- 2.E-03 -- 8.E-04 -- 2.E-04 -- -- 3.E+01 -- 1.E+01 -- 3.E+00
WB RM  4 Pesticides
WB RM  4 Aldrin 1.8E-02 ug/kg 1.7E+01 1.6E-08 3.E-07 8.2E-09 1.E-07 2.0E-09 3.E-08 3.0E-05 3.7E-08 1.E-03 1.9E-08 6.E-04 4.6E-09 2.E-04
WB RM  4 alpha-Hexachlorocyclohexane 3.5E-02 ug/kg 6.3E+00 3.0E-08 2.E-07 1.5E-08 1.E-07 3.7E-09 2.E-08 8.0E-03 7.0E-08 9.E-06 3.6E-08 5.E-06 8.7E-09 1.E-06
WB RM  4 beta-Hexachlorocyclohexane 1.3E-02 ug/kg 1.8E+00 1.1E-08 2.E-08 5.8E-09 1.E-08 1.4E-09 2.E-09 6.0E-04 2.6E-08 4.E-05 1.3E-08 2.E-05 3.2E-09 5.E-06
WB RM  4 Dieldrin 2.6E+00 ug/kg 1.6E+01 2.2E-06 4.E-05 1.1E-06 2.E-05 2.7E-07 4.E-06 5.0E-05 5.2E-06 1.E-01 2.7E-06 5.E-02 6.4E-07 1.E-02
WB RM  4 Endrin 3.0E-02 ug/kg -- 2.6E-08 -- 1.3E-08 -- 3.2E-09 -- 3.0E-04 6.0E-08 2.E-04 3.1E-08 1.E-04 7.5E-09 2.E-05
WB RM  4 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  4 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  4 gamma-Hexachlorocyclohexane 2.0E-02 ug/kg 1.1E+00 1.7E-08 2.E-08 8.9E-09 1.E-08 2.1E-09 2.E-09 3.0E-04 4.1E-08 1.E-04 2.1E-08 7.E-05 5.0E-09 2.E-05
WB RM  4 Heptachlor 1.4E-02 ug/kg 4.5E+00 1.2E-08 5.E-08 6.1E-09 3.E-08 1.5E-09 7.E-09 5.0E-04 2.8E-08 6.E-05 1.4E-08 3.E-05 3.4E-09 7.E-06
WB RM  4 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 1.1E-07 1.E-06 5.8E-08 5.E-07 1.4E-08 1.E-07 1.3E-05 2.6E-07 2.E-02 1.4E-07 1.E-02 3.3E-08 3.E-03
WB RM  4 Total Chlordanes 1.4E+01 ug/kg 3.5E-01 1.3E-05 4.E-06 6.5E-06 2.E-06 1.6E-06 5.E-07 5.0E-04 2.9E-05 6.E-02 1.5E-05 3.E-02 3.6E-06 7.E-03
WB RM  4 Total DDD 4.8E+01 ug/kg 2.4E-01 4.2E-05 1.E-05 2.1E-05 5.E-06 5.2E-06 1.E-06 5.0E-04 9.8E-05 2.E-01 5.0E-05 1.E-01 1.2E-05 2.E-02
WB RM  4 Total DDE 1.8E+02 ug/kg 3.4E-01 1.6E-04 5.E-05 8.2E-05 3.E-05 2.0E-05 7.E-06 5.0E-04 3.7E-04 7.E-01 1.9E-04 4.E-01 4.6E-05 9.E-02
WB RM  4 Total DDT 3.0E+01 ug/kg 3.4E-01 2.6E-05 9.E-06 1.4E-05 5.E-06 3.3E-06 1.E-06 5.0E-04 6.2E-05 1.E-01 3.2E-05 6.E-02 7.6E-06 2.E-02
WB RM  4 Total Endosulfan 5.9E-01 ug/kg -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 -- 6.0E-03 1.2E-06 2.E-04 6.2E-07 1.E-04 1.5E-07 2.E-05

Exposure Point Total 5.E-03 2.E-03 6.E-04
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  5 Metals
WB RM  5 Aluminum 4.8E+00 mg/kg -- 4.2E-03 -- 2.1E-03 -- 5.1E-04 -- 1.0E+00 9.7E-03 1.E-02 5.0E-03 5.E-03 1.2E-03 1.E-03
WB RM  5 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  5 Arsenic, inorganic 3.0E-02 mg/kg 1.5E+00 2.6E-05 4.E-05 1.3E-05 2.E-05 3.2E-06 5.E-06 3.0E-04 6.1E-05 2.E-01 3.1E-05 1.E-01 7.5E-06 3.E-02
WB RM  5 Cadmium 1.0E-02 mg/kg -- 8.7E-06 -- 4.5E-06 -- 1.1E-06 -- 1.0E-03 2.0E-05 2.E-02 1.0E-05 1.E-02 2.5E-06 3.E-03
WB RM  5 Chromium 4.4E-01 mg/kg -- 3.8E-04 -- 2.0E-04 -- 4.7E-05 -- 1.5E+00 8.9E-04 6.E-04 4.6E-04 3.E-04 1.1E-04 7.E-05
WB RM  5 Copper 7.3E-01 mg/kg -- 6.4E-04 -- 3.3E-04 -- 7.9E-05 -- 4.0E-02 1.5E-03 4.E-02 7.7E-04 2.E-02 1.8E-04 5.E-03
WB RM  5 Lead 1.1E-02 mg/kg NL 9.6E-06 -- 4.9E-06 -- 1.2E-06 -- NL 2.2E-05 -- 1.1E-05 -- 2.8E-06 --
WB RM  5 Manganese 1.7E+00 mg/kg -- 1.4E-03 -- 7.4E-04 -- 1.8E-04 -- 1.4E-01 3.3E-03 2.E-02 1.7E-03 1.E-02 4.1E-04 3.E-03
WB RM  5 Mercury 1.2E-01 mg/kg -- 1.0E-04 -- 5.2E-05 -- 1.2E-05 -- 1.0E-04 2.4E-04 2.E+00 1.2E-04 1.E+00 2.9E-05 3.E-01
WB RM  5 Nickel 7.0E-02 mg/kg -- 6.1E-05 -- 3.1E-05 -- 7.5E-06 -- 2.0E-02 1.4E-04 7.E-03 7.3E-05 4.E-03 1.8E-05 9.E-04
WB RM  5 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 Thallium 4.0E-03 mg/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 6.6E-05 8.1E-06 1.E-01 4.2E-06 6.E-02 1.0E-06 2.E-02
WB RM  5 Zinc 1.4E+01 mg/kg -- 1.2E-02 -- 6.3E-03 -- 1.5E-03 -- 3.0E-01 2.9E-02 1.E-01 1.5E-02 5.E-02 3.5E-03 1.E-02
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 5.1E-01 ug/kg -- 4.4E-07 -- 2.3E-07 -- 5.5E-08 -- 3.0E-04 1.0E-06 3.E-03 5.3E-07 2.E-03 1.3E-07 4.E-04
WB RM  5 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 2.9E+00 ug/kg 2.9E-02 2.5E-06 7.E-08 1.3E-06 4.E-08 3.1E-07 9.E-09 7.0E-02 5.9E-06 8.E-05 3.0E-06 4.E-05 7.3E-07 1.E-05
WB RM  5 2-Methylnaphthalene 2.9E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 3.1E-07 -- 4.0E-03 5.9E-06 1.E-03 3.0E-06 8.E-04 7.3E-07 2.E-04
WB RM  5 Acenaphthene 1.0E+01 ug/kg -- 8.7E-06 -- 4.5E-06 -- 1.1E-06 -- 6.0E-02 2.0E-05 3.E-04 1.0E-05 2.E-04 2.5E-06 4.E-05
WB RM  5 Acenaphthylene 9.8E-01 ug/kg -- 8.5E-07 -- 4.4E-07 -- 1.1E-07 -- 6.0E-02 2.0E-06 3.E-05 1.0E-06 2.E-05 2.5E-07 4.E-06
WB RM  5 Anthracene 5.9E-01 ug/kg -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 -- 3.0E-01 1.2E-06 4.E-06 6.2E-07 2.E-06 1.5E-07 5.E-07
WB RM  5 Benzo(a)anthracene 5.7E-01 ug/kg 7.3E-01 5.0E-07 4.E-07 2.5E-07 2.E-07 6.1E-08 4.E-08 -- 1.2E-06 -- 5.9E-07 -- 1.4E-07 --
WB RM  5 Benzo(a)pyrene 6.6E-01 ug/kg 7.3E+00 5.7E-07 4.E-06 2.9E-07 2.E-06 7.1E-08 5.E-07 -- 1.3E-06 -- 6.9E-07 -- 1.7E-07 --
WB RM  5 Benzo(b)fluoranthene 4.5E-01 ug/kg 7.3E-01 3.9E-07 3.E-07 2.0E-07 1.E-07 4.8E-08 4.E-08 -- 9.1E-07 -- 4.7E-07 -- 1.1E-07 --
WB RM  5 Benzo(g,h,i)perylene 6.0E-01 ug/kg -- 5.2E-07 -- 2.7E-07 -- 6.4E-08 -- 3.0E-02 1.2E-06 4.E-05 6.3E-07 2.E-05 1.5E-07 5.E-06
WB RM  5 Benzo(k)fluoranthene 3.8E-01 ug/kg 7.3E-02 3.3E-07 2.E-08 1.7E-07 1.E-08 4.1E-08 3.E-09 -- 7.7E-07 -- 4.0E-07 -- 9.5E-08 --
WB RM  5 Chrysene 6.8E-01 ug/kg 7.3E-03 5.9E-07 4.E-09 3.0E-07 2.E-09 7.3E-08 5.E-10 -- 1.4E-06 -- 7.1E-07 -- 1.7E-07 --
WB RM  5 Dibenzo(a,h)anthracene 1.3E-01 ug/kg 7.3E+00 1.1E-07 8.E-07 5.8E-08 4.E-07 1.4E-08 1.E-07 -- 2.6E-07 -- 1.4E-07 -- 3.3E-08 --
WB RM  5 Dibenzothiophene 4.8E-01 ug/kg -- 4.2E-07 -- 2.1E-07 -- 5.1E-08 -- 4.0E-02 9.7E-07 2.E-05 5.0E-07 1.E-05 1.2E-07 3.E-06
WB RM  5 Fluoranthene 2.1E+00 ug/kg -- 1.8E-06 -- 9.4E-07 -- 2.3E-07 -- 4.0E-02 4.3E-06 1.E-04 2.2E-06 5.E-05 5.3E-07 1.E-05
WB RM  5 Fluorene 3.1E+01 ug/kg -- 2.7E-05 -- 1.4E-05 -- 3.3E-06 -- 4.0E-02 6.3E-05 2.E-03 3.2E-05 8.E-04 7.8E-06 2.E-04
WB RM  5 Indeno(1,2,3-cd)pyrene 5.1E-01 ug/kg 7.3E-01 4.4E-07 3.E-07 2.3E-07 2.E-07 5.5E-08 4.E-08 -- 1.0E-06 -- 5.3E-07 -- 1.3E-07 --
WB RM  5 Naphthalene 2.7E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.9E-07 -- 2.0E-02 5.5E-06 3.E-04 2.8E-06 1.E-04 6.8E-07 3.E-05
WB RM  5 Phenanthrene 2.9E+01 ug/kg -- 2.5E-05 -- 1.3E-05 -- 3.1E-06 -- 3.0E-02 5.9E-05 2.E-03 3.0E-05 1.E-03 7.3E-06 2.E-04
WB RM  5 Pyrene 2.2E+00 ug/kg -- 1.9E-06 -- 9.8E-07 -- 2.4E-07 -- 3.0E-02 4.5E-06 1.E-04 2.3E-06 8.E-05 5.5E-07 2.E-05
WB RM  5 Total Carcinogenic PAHs -- -- -- -- 6.E-06 -- 3.E-06 -- 7.E-07 -- -- -- -- -- -- --
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  5 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  5 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  5 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  5
Semi-Volatile Organic 
Compounds

WB RM  5 Benzoic acid 4.1E+02 ug/kg -- 3.6E-04 -- 1.8E-04 -- 4.4E-05 -- 4.0E+00 8.3E-04 2.E-04 4.3E-04 1.E-04 1.0E-04 3.E-05
WB RM  5 Benzyl alcohol 2.6E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.8E-06 -- 5.0E-01 5.3E-05 1.E-04 2.7E-05 5.E-05 6.5E-06 1.E-05
WB RM  5 Bis(2-chloroethoxy) methane 1.2E+01 ug/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 3.0E-03 2.4E-05 8.E-03 1.3E-05 4.E-03 3.0E-06 1.E-03
WB RM  5 Dibenzofuran 2.6E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.8E-07 -- 4.0E-02 5.3E-06 1.E-04 2.7E-06 7.E-05 6.5E-07 2.E-05
WB RM  5 Hexachlorobenzene 2.5E+00 ug/kg 1.6E+00 2.2E-06 3.E-06 1.1E-06 2.E-06 2.7E-07 4.E-07 8.0E-04 5.1E-06 6.E-03 2.6E-06 3.E-03 6.2E-07 8.E-04
WB RM  5 Hexachlorobutadiene 8.0E-02 ug/kg 7.8E-02 7.0E-08 5.E-09 3.6E-08 3.E-09 8.6E-09 7.E-10 1.0E-03 1.6E-07 2.E-04 8.3E-08 8.E-05 2.0E-08 2.E-05
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 3.9E+02 ug/kg 2.0E+00 3.4E-04 7.E-04 1.8E-04 4.E-04 4.2E-05 8.E-05 2.0E-05 8.0E-04 4.E+01 4.1E-04 2.E+01 9.9E-05 5.E+00
WB RM  5 Total PCB Congeners 4.2E+05 pg/g NA 3.6E-04 -- 1.9E-04 -- 4.5E-05 -- NA 8.5E-04 -- 4.3E-04 -- 1.0E-04 --
WB RM  5 Total PCBs, Adjusted 3.8E+05 pg/g 2.0E+00 3.3E-04 7.E-04 1.7E-04 3.E-04 4.0E-05 8.E-05 2.0E-05 7.7E-04 4.E+01 3.9E-04 2.E+01 9.4E-05 5.E+00
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 2.2E+00 pg/g 1.3E+05 1.9E-09 2.E-04 9.8E-10 1.E-04 2.3E-10 3.E-05 1.0E-09 4.4E-09 4.E+00 2.3E-09 2.E+00 5.5E-10 5.E-01
WB RM  5 Total PCB TEQ 6.1E+00 pg/g 1.3E+05 5.3E-09 7.E-04 2.7E-09 4.E-04 6.6E-10 9.E-05 1.0E-09 1.2E-08 1.E+01 6.4E-09 6.E+00 1.5E-09 2.E+00
WB RM  5 Total TEQ -- -- -- -- 9.E-04 -- 5.E-04 -- 1.E-04 -- -- 2.E+01 -- 9.E+00 -- 2.E+00
WB RM  5 Pesticides
WB RM  5 Aldrin 2.7E-02 ug/kg 1.7E+01 2.4E-08 4.E-07 1.2E-08 2.E-07 2.9E-09 5.E-08 3.0E-05 5.6E-08 2.E-03 2.9E-08 1.E-03 6.9E-09 2.E-04
WB RM  5 alpha-Hexachlorocyclohexane 3.8E-02 ug/kg 6.3E+00 3.3E-08 2.E-07 1.7E-08 1.E-07 4.1E-09 3.E-08 8.0E-03 7.7E-08 1.E-05 4.0E-08 5.E-06 9.5E-09 1.E-06
WB RM  5 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM  5 Dieldrin 2.6E+00 ug/kg 1.6E+01 2.3E-06 4.E-05 1.2E-06 2.E-05 2.8E-07 4.E-06 5.0E-05 5.3E-06 1.E-01 2.7E-06 5.E-02 6.5E-07 1.E-02
WB RM  5 Endrin 2.1E-02 ug/kg -- 1.8E-08 -- 9.4E-09 -- 2.3E-09 -- 3.0E-04 4.3E-08 1.E-04 2.2E-08 7.E-05 5.3E-09 2.E-05
WB RM  5 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  5 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  5 gamma-Hexachlorocyclohexane 1.7E-02 ug/kg 1.1E+00 1.5E-08 2.E-08 7.6E-09 8.E-09 1.8E-09 2.E-09 3.0E-04 3.4E-08 1.E-04 1.8E-08 6.E-05 4.3E-09 1.E-05
WB RM  5 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  5 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 1.1E-07 1.E-06 5.8E-08 5.E-07 1.4E-08 1.E-07 1.3E-05 2.6E-07 2.E-02 1.4E-07 1.E-02 3.3E-08 3.E-03
WB RM  5 Total Chlordanes 1.4E+01 ug/kg 3.5E-01 1.2E-05 4.E-06 6.1E-06 2.E-06 1.5E-06 5.E-07 5.0E-04 2.8E-05 6.E-02 1.4E-05 3.E-02 3.4E-06 7.E-03
WB RM  5 Total DDD 3.8E+01 ug/kg 2.4E-01 3.3E-05 8.E-06 1.7E-05 4.E-06 4.1E-06 1.E-06 5.0E-04 7.8E-05 2.E-01 4.0E-05 8.E-02 9.6E-06 2.E-02
WB RM  5 Total DDE 1.1E+02 ug/kg 3.4E-01 9.5E-05 3.E-05 4.9E-05 2.E-05 1.2E-05 4.E-06 5.0E-04 2.2E-04 4.E-01 1.1E-04 2.E-01 2.7E-05 5.E-02
WB RM  5 Total DDT 3.8E+01 ug/kg 3.4E-01 3.3E-05 1.E-05 1.7E-05 6.E-06 4.1E-06 1.E-06 5.0E-04 7.8E-05 2.E-01 4.0E-05 8.E-02 9.6E-06 2.E-02
WB RM  5 Total Endosulfan 7.1E-01 ug/kg -- 6.2E-07 -- 3.2E-07 -- 7.6E-08 -- 6.0E-03 1.4E-06 2.E-04 7.4E-07 1.E-04 1.8E-07 3.E-05

Exposure Point Total 2.E-03 9.E-04 2.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  6 Metals
WB RM  6 Aluminum 5.7E+00 mg/kg -- 5.0E-03 -- 2.5E-03 -- 6.1E-04 -- 1.0E+00 1.2E-02 1.E-02 5.9E-03 6.E-03 1.4E-03 1.E-03
WB RM  6 Antimony 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 4.0E-04 2.0E-06 5.E-03 1.0E-06 3.E-03 2.5E-07 6.E-04
WB RM  6 Arsenic, inorganic 2.4E-02 mg/kg 1.5E+00 2.1E-05 3.E-05 1.1E-05 2.E-05 2.6E-06 4.E-06 3.0E-04 4.9E-05 2.E-01 2.5E-05 8.E-02 6.0E-06 2.E-02
WB RM  6 Cadmium 2.4E-02 mg/kg -- 2.1E-05 -- 1.1E-05 -- 2.6E-06 -- 1.0E-03 4.9E-05 5.E-02 2.5E-05 3.E-02 6.0E-06 6.E-03
WB RM  6 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
WB RM  6 Copper 8.7E-01 mg/kg -- 7.5E-04 -- 3.9E-04 -- 9.3E-05 -- 4.0E-02 1.8E-03 4.E-02 9.1E-04 2.E-02 2.2E-04 5.E-03
WB RM  6 Lead 1.7E-02 mg/kg NL 1.5E-05 -- 7.6E-06 -- 1.8E-06 -- NL 3.4E-05 -- 1.8E-05 -- 4.3E-06 --
WB RM  6 Manganese 1.9E+00 mg/kg -- 1.6E-03 -- 8.4E-04 -- 2.0E-04 -- 1.4E-01 3.8E-03 3.E-02 2.0E-03 1.E-02 4.7E-04 3.E-03
WB RM  6 Mercury 1.1E-01 mg/kg -- 9.2E-05 -- 4.7E-05 -- 1.1E-05 -- 1.0E-04 2.2E-04 2.E+00 1.1E-04 1.E+00 2.7E-05 3.E-01
WB RM  6 Nickel 1.6E-01 mg/kg -- 1.4E-04 -- 7.2E-05 -- 1.7E-05 -- 2.0E-02 3.2E-04 2.E-02 1.7E-04 8.E-03 4.0E-05 2.E-03
WB RM  6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  6 Silver 1.6E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 5.0E-03 3.2E-06 6.E-04 1.7E-06 3.E-04 4.0E-07 8.E-05
WB RM  6 Thallium 3.8E-03 mg/kg -- 3.3E-06 -- 1.7E-06 -- 4.1E-07 -- 6.6E-05 7.7E-06 1.E-01 4.0E-06 6.E-02 9.5E-07 1.E-02
WB RM  6 Zinc 1.6E+01 mg/kg -- 1.4E-02 -- 7.2E-03 -- 1.7E-03 -- 3.0E-01 3.2E-02 1.E-01 1.7E-02 6.E-02 4.0E-03 1.E-02
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 6.2E-01 ug/kg -- 5.4E-07 -- 2.8E-07 -- 6.6E-08 -- 3.0E-04 1.3E-06 4.E-03 6.5E-07 2.E-03 1.6E-07 5.E-04
WB RM  6 Tributyltin ion 8.6E-01 ug/kg -- 7.5E-07 -- 3.8E-07 -- 9.2E-08 -- 3.0E-04 1.7E-06 6.E-03 9.0E-07 3.E-03 2.2E-07 7.E-04
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 1.0E+01 ug/kg 2.9E-02 8.7E-06 3.E-07 4.5E-06 1.E-07 1.1E-06 3.E-08 7.0E-02 2.0E-05 3.E-04 1.0E-05 1.E-04 2.5E-06 4.E-05
WB RM  6 2-Methylnaphthalene 1.1E+01 ug/kg -- 9.6E-06 -- 4.9E-06 -- 1.2E-06 -- 4.0E-03 2.2E-05 6.E-03 1.1E-05 3.E-03 2.8E-06 7.E-04
WB RM  6 Acenaphthene 4.3E+01 ug/kg -- 3.7E-05 -- 1.9E-05 -- 4.6E-06 -- 6.0E-02 8.7E-05 1.E-03 4.5E-05 7.E-04 1.1E-05 2.E-04
WB RM  6 Acenaphthylene 2.9E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 3.1E-07 -- 6.0E-02 5.9E-06 1.E-04 3.0E-06 5.E-05 7.3E-07 1.E-05
WB RM  6 Anthracene 6.8E+00 ug/kg -- 5.9E-06 -- 3.0E-06 -- 7.3E-07 -- 3.0E-01 1.4E-05 5.E-05 7.1E-06 2.E-05 1.7E-06 6.E-06
WB RM  6 Benzo(a)anthracene 1.5E-01 ug/kg 7.3E-01 1.3E-07 1.E-07 6.7E-08 5.E-08 1.6E-08 1.E-08 -- 3.0E-07 -- 1.6E-07 -- 3.8E-08 --
WB RM  6 Benzo(a)pyrene 1.5E-01 ug/kg 7.3E+00 1.3E-07 1.E-06 6.7E-08 5.E-07 1.6E-08 1.E-07 -- 3.0E-07 -- 1.6E-07 -- 3.8E-08 --
WB RM  6 Benzo(b)fluoranthene 1.4E-01 ug/kg 7.3E-01 1.2E-07 9.E-08 6.3E-08 5.E-08 1.5E-08 1.E-08 -- 2.8E-07 -- 1.5E-07 -- 3.5E-08 --
WB RM  6 Benzo(g,h,i)perylene 1.3E-01 ug/kg -- 1.1E-07 -- 5.8E-08 -- 1.4E-08 -- 3.0E-02 2.6E-07 9.E-06 1.4E-07 5.E-06 3.3E-08 1.E-06
WB RM  6 Benzo(k)fluoranthene 1.1E-01 ug/kg 7.3E-02 9.6E-08 7.E-09 4.9E-08 4.E-09 1.2E-08 9.E-10 -- 2.2E-07 -- 1.1E-07 -- 2.8E-08 --
WB RM  6 Chrysene 1.9E-01 ug/kg 7.3E-03 1.7E-07 1.E-09 8.5E-08 6.E-10 2.0E-08 1.E-10 -- 3.9E-07 -- 2.0E-07 -- 4.8E-08 --
WB RM  6 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  6 Dibenzothiophene 1.1E+01 ug/kg -- 9.6E-06 -- 4.9E-06 -- 1.2E-06 -- 4.0E-02 2.2E-05 6.E-04 1.1E-05 3.E-04 2.8E-06 7.E-05
WB RM  6 Fluoranthene 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 4.0E-02 2.6E-05 7.E-04 1.4E-05 3.E-04 3.3E-06 8.E-05
WB RM  6 Fluorene 2.0E+01 ug/kg -- 1.7E-05 -- 8.9E-06 -- 2.1E-06 -- 4.0E-02 4.1E-05 1.E-03 2.1E-05 5.E-04 5.0E-06 1.E-04
WB RM  6 Indeno(1,2,3-cd)pyrene 1.2E-01 ug/kg 7.3E-01 1.0E-07 8.E-08 5.4E-08 4.E-08 1.3E-08 9.E-09 -- 2.4E-07 -- 1.3E-07 -- 3.0E-08 --
WB RM  6 Naphthalene 2.1E+01 ug/kg -- 1.8E-05 -- 9.4E-06 -- 2.3E-06 -- 2.0E-02 4.3E-05 2.E-03 2.2E-05 1.E-03 5.3E-06 3.E-04
WB RM  6 Phenanthrene 5.1E+01 ug/kg -- 4.4E-05 -- 2.3E-05 -- 5.5E-06 -- 3.0E-02 1.0E-04 3.E-03 5.3E-05 2.E-03 1.3E-05 4.E-04
WB RM  6 Pyrene 1.1E+01 ug/kg -- 9.6E-06 -- 4.9E-06 -- 1.2E-06 -- 3.0E-02 2.2E-05 7.E-04 1.1E-05 4.E-04 2.8E-06 9.E-05
WB RM  6 Total Carcinogenic PAHs -- -- -- -- 1.E-06 -- 6.E-07 -- 2.E-07 -- -- -- -- -- -- --

DO NOT QUOTE OR CITE
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 1.0E+02 ug/kg 1.4E-02 8.7E-05 1.E-06 4.5E-05 6.E-07 1.1E-05 2.E-07 2.0E-02 2.0E-04 1.E-02 1.0E-04 5.E-03 2.5E-05 1.E-03
WB RM  6 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  6 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  6 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  6
Semi-Volatile Organic 
Compounds

WB RM  6 Benzoic acid 4.5E+02 ug/kg -- 3.9E-04 -- 2.0E-04 -- 4.8E-05 -- 4.0E+00 9.1E-04 2.E-04 4.7E-04 1.E-04 1.1E-04 3.E-05
WB RM  6 Benzyl alcohol 2.6E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.8E-06 -- 5.0E-01 5.3E-05 1.E-04 2.7E-05 5.E-05 6.5E-06 1.E-05
WB RM  6 Bis(2-chloroethoxy) methane 1.8E+01 ug/kg -- 1.6E-05 -- 8.0E-06 -- 1.9E-06 -- 3.0E-03 3.7E-05 1.E-02 1.9E-05 6.E-03 4.5E-06 2.E-03
WB RM  6 Dibenzofuran 4.0E+00 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 4.0E-02 8.1E-06 2.E-04 4.2E-06 1.E-04 1.0E-06 3.E-05
WB RM  6 Hexachlorobenzene 2.4E+00 ug/kg 1.6E+00 2.1E-06 3.E-06 1.1E-06 2.E-06 2.6E-07 4.E-07 8.0E-04 4.8E-06 6.E-03 2.5E-06 3.E-03 6.0E-07 7.E-04
WB RM  6 Hexachlorobutadiene 1.5E-01 ug/kg 7.8E-02 1.3E-07 1.E-08 6.7E-08 5.E-09 1.6E-08 1.E-09 1.0E-03 3.0E-07 3.E-04 1.6E-07 2.E-04 3.8E-08 4.E-05
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  6 4-Nitrophenol 1.4E+01 ug/kg -- 1.2E-05 -- 6.3E-06 -- 1.5E-06 -- 5.0E-03 2.8E-05 6.E-03 1.5E-05 3.E-03 3.5E-06 7.E-04
WB RM  6 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 2.7E+02 ug/kg 2.0E+00 2.4E-04 5.E-04 1.2E-04 2.E-04 2.9E-05 6.E-05 2.0E-05 5.5E-04 3.E+01 2.8E-04 1.E+01 6.8E-05 3.E+00
WB RM  6 Total PCB Congeners 6.8E+05 pg/g NA 5.9E-04 -- 3.0E-04 -- 7.3E-05 -- NA 1.4E-03 -- 7.1E-04 -- 1.7E-04 --
WB RM  6 Total PCBs, Adjusted 6.4E+05 pg/g 2.0E+00 5.6E-04 1.E-03 2.9E-04 6.E-04 6.9E-05 1.E-04 2.0E-05 1.3E-03 7.E+01 6.7E-04 3.E+01 1.6E-04 8.E+00
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 2.7E+00 pg/g 1.3E+05 2.4E-09 3.E-04 1.2E-09 2.E-04 2.9E-10 4.E-05 1.0E-09 5.5E-09 5.E+00 2.8E-09 3.E+00 6.8E-10 7.E-01
WB RM  6 Total PCB TEQ 5.1E+00 pg/g 1.3E+05 4.5E-09 6.E-04 2.3E-09 3.E-04 5.5E-10 7.E-05 1.0E-09 1.0E-08 1.E+01 5.3E-09 5.E+00 1.3E-09 1.E+00
WB RM  6 Total TEQ -- -- -- -- 9.E-04 -- 5.E-04 -- 1.E-04 -- -- 2.E+01 -- 8.E+00 -- 2.E+00
WB RM  6 Pesticides
WB RM  6 Aldrin 2.4E-02 ug/kg 1.7E+01 2.1E-08 4.E-07 1.1E-08 2.E-07 2.6E-09 4.E-08 3.0E-05 4.9E-08 2.E-03 2.5E-08 8.E-04 6.0E-09 2.E-04
WB RM  6 alpha-Hexachlorocyclohexane 2.8E-02 ug/kg 6.3E+00 2.4E-08 2.E-07 1.3E-08 8.E-08 3.0E-09 2.E-08 8.0E-03 5.7E-08 7.E-06 2.9E-08 4.E-06 7.0E-09 9.E-07
WB RM  6 beta-Hexachlorocyclohexane 2.4E-02 ug/kg 1.8E+00 2.1E-08 4.E-08 1.1E-08 2.E-08 2.6E-09 5.E-09 6.0E-04 4.8E-08 8.E-05 2.5E-08 4.E-05 6.0E-09 1.E-05
WB RM  6 Dieldrin 2.4E+00 ug/kg 1.6E+01 2.0E-06 3.E-05 1.1E-06 2.E-05 2.5E-07 4.E-06 5.0E-05 4.8E-06 1.E-01 2.5E-06 5.E-02 5.9E-07 1.E-02
WB RM  6 Endrin 1.7E-02 ug/kg -- 1.5E-08 -- 7.6E-09 -- 1.8E-09 -- 3.0E-04 3.4E-08 1.E-04 1.8E-08 6.E-05 4.3E-09 1.E-05
WB RM  6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  6 gamma-Hexachlorocyclohexane 3.5E-02 ug/kg 1.1E+00 3.0E-08 3.E-08 1.6E-08 2.E-08 3.8E-09 4.E-09 3.0E-04 7.1E-08 2.E-04 3.7E-08 1.E-04 8.8E-09 3.E-05
WB RM  6 Heptachlor 1.2E-02 ug/kg 4.5E+00 1.0E-08 5.E-08 5.4E-09 2.E-08 1.3E-09 6.E-09 5.0E-04 2.4E-08 5.E-05 1.3E-08 3.E-05 3.0E-09 6.E-06
WB RM  6 Heptachlor epoxide 1.2E-01 ug/kg 9.1E+00 1.0E-07 9.E-07 5.4E-08 5.E-07 1.3E-08 1.E-07 1.3E-05 2.4E-07 2.E-02 1.3E-07 1.E-02 3.0E-08 2.E-03
WB RM  6 Total Chlordanes 1.1E+01 ug/kg 3.5E-01 9.8E-06 3.E-06 5.1E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 2.3E-05 5.E-02 1.2E-05 2.E-02 2.8E-06 6.E-03
WB RM  6 Total DDD 8.9E+01 ug/kg 2.4E-01 7.7E-05 2.E-05 4.0E-05 1.E-05 9.5E-06 2.E-06 5.0E-04 1.8E-04 4.E-01 9.3E-05 2.E-01 2.2E-05 4.E-02
WB RM  6 Total DDE 1.1E+02 ug/kg 3.4E-01 9.2E-05 3.E-05 4.7E-05 2.E-05 1.1E-05 4.E-06 5.0E-04 2.1E-04 4.E-01 1.1E-04 2.E-01 2.6E-05 5.E-02
WB RM  6 Total DDT 3.5E+01 ug/kg 3.4E-01 3.0E-05 1.E-05 1.5E-05 5.E-06 3.7E-06 1.E-06 5.0E-04 7.0E-05 1.E-01 3.6E-05 7.E-02 8.6E-06 2.E-02
WB RM  6 Total Endosulfan 5.0E-01 ug/kg -- 4.3E-07 -- 2.2E-07 -- 5.3E-08 -- 6.0E-03 1.0E-06 2.E-04 5.2E-07 9.E-05 1.2E-07 2.E-05

Exposure Point Total 2.E-03 1.E-03 3.E-04
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This document is currently under review by US EPA and its federal, state, and
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Portland Harbor RI/FS
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Appendix F: BHHRA
Septmeber 23, 2009

TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  7 Metals
WB RM  7 Aluminum 5.9E+00 mg/kg -- 5.1E-03 -- 2.6E-03 -- 6.3E-04 -- 1.0E+00 1.2E-02 1.E-02 6.1E-03 6.E-03 1.5E-03 1.E-03
WB RM  7 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  7 Arsenic, inorganic 2.7E-02 mg/kg 1.5E+00 2.3E-05 4.E-05 1.2E-05 2.E-05 2.9E-06 4.E-06 3.0E-04 5.5E-05 2.E-01 2.8E-05 9.E-02 6.7E-06 2.E-02
WB RM  7 Cadmium 2.4E-03 mg/kg -- 2.1E-06 -- 1.1E-06 -- 2.6E-07 -- 1.0E-03 4.9E-06 5.E-03 2.5E-06 3.E-03 6.0E-07 6.E-04
WB RM  7 Chromium 6.6E-01 mg/kg -- 5.7E-04 -- 2.9E-04 -- 7.1E-05 -- 1.5E+00 1.3E-03 9.E-04 6.9E-04 5.E-04 1.7E-04 1.E-04
WB RM  7 Copper 8.6E-01 mg/kg -- 7.5E-04 -- 3.8E-04 -- 9.2E-05 -- 4.0E-02 1.7E-03 4.E-02 9.0E-04 2.E-02 2.2E-04 5.E-03
WB RM  7 Lead 3.0E-02 mg/kg NL 2.6E-05 -- 1.4E-05 -- 3.2E-06 -- NL 6.1E-05 -- 3.2E-05 -- 7.6E-06 --
WB RM  7 Manganese 2.2E+00 mg/kg -- 1.9E-03 -- 9.7E-04 -- 2.3E-04 -- 1.4E-01 4.4E-03 3.E-02 2.3E-03 2.E-02 5.4E-04 4.E-03
WB RM  7 Mercury 1.3E-01 mg/kg -- 1.1E-04 -- 5.9E-05 -- 1.4E-05 -- 1.0E-04 2.7E-04 3.E+00 1.4E-04 1.E+00 3.3E-05 3.E-01
WB RM  7 Nickel 1.8E-01 mg/kg -- 1.6E-04 -- 8.0E-05 -- 1.9E-05 -- 2.0E-02 3.7E-04 2.E-02 1.9E-04 9.E-03 4.5E-05 2.E-03
WB RM  7 Selenium 4.0E-01 mg/kg -- 3.5E-04 -- 1.8E-04 -- 4.3E-05 -- 5.0E-03 8.1E-04 2.E-01 4.2E-04 8.E-02 1.0E-04 2.E-02
WB RM  7 Silver 2.3E-03 mg/kg -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 -- 5.0E-03 4.7E-06 9.E-04 2.4E-06 5.E-04 5.8E-07 1.E-04
WB RM  7 Thallium 3.9E-03 mg/kg -- 3.4E-06 -- 1.8E-06 -- 4.2E-07 -- 6.6E-05 8.0E-06 1.E-01 4.1E-06 6.E-02 9.8E-07 1.E-02
WB RM  7 Zinc 1.6E+01 mg/kg -- 1.3E-02 -- 6.9E-03 -- 1.7E-03 -- 3.0E-01 3.1E-02 1.E-01 1.6E-02 5.E-02 3.9E-03 1.E-02
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 7.5E-01 ug/kg -- 6.5E-07 -- 3.4E-07 -- 8.0E-08 -- 3.0E-04 1.5E-06 5.E-03 7.8E-07 3.E-03 1.9E-07 6.E-04
WB RM  7 Tributyltin ion 7.8E-01 ug/kg -- 6.8E-07 -- 3.5E-07 -- 8.4E-08 -- 3.0E-04 1.6E-06 5.E-03 8.1E-07 3.E-03 2.0E-07 7.E-04
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 3.8E+00 ug/kg 2.9E-02 3.3E-06 1.E-07 1.7E-06 5.E-08 4.1E-07 1.E-08 7.0E-02 7.7E-06 1.E-04 4.0E-06 6.E-05 9.5E-07 1.E-05
WB RM  7 2-Methylnaphthalene 5.6E+01 ug/kg -- 4.8E-05 -- 2.5E-05 -- 6.0E-06 -- 4.0E-03 1.1E-04 3.E-02 5.8E-05 1.E-02 1.4E-05 3.E-03
WB RM  7 Acenaphthene 9.5E+01 ug/kg -- 8.3E-05 -- 4.2E-05 -- 1.0E-05 -- 6.0E-02 1.9E-04 3.E-03 9.9E-05 2.E-03 2.4E-05 4.E-04
WB RM  7 Acenaphthylene 1.4E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 -- 6.0E-02 2.8E-06 5.E-05 1.5E-06 2.E-05 3.5E-07 6.E-06
WB RM  7 Anthracene 3.6E+00 ug/kg -- 3.1E-06 -- 1.6E-06 -- 3.9E-07 -- 3.0E-01 7.3E-06 2.E-05 3.8E-06 1.E-05 9.0E-07 3.E-06
WB RM  7 Benzo(a)anthracene 1.5E-01 ug/kg 7.3E-01 1.3E-07 1.E-07 6.7E-08 5.E-08 1.6E-08 1.E-08 -- 3.0E-07 -- 1.6E-07 -- 3.8E-08 --
WB RM  7 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  7 Benzo(b)fluoranthene 1.4E-01 ug/kg 7.3E-01 1.2E-07 9.E-08 6.3E-08 5.E-08 1.5E-08 1.E-08 -- 2.8E-07 -- 1.5E-07 -- 3.5E-08 --
WB RM  7 Benzo(g,h,i)perylene 1.4E-01 ug/kg -- 1.2E-07 -- 6.3E-08 -- 1.5E-08 -- 3.0E-02 2.8E-07 9.E-06 1.5E-07 5.E-06 3.5E-08 1.E-06
WB RM  7 Benzo(k)fluoranthene 1.1E-01 ug/kg 7.3E-02 9.6E-08 7.E-09 4.9E-08 4.E-09 1.2E-08 9.E-10 -- 2.2E-07 -- 1.1E-07 -- 2.8E-08 --
WB RM  7 Chrysene 1.8E-01 ug/kg 7.3E-03 1.6E-07 1.E-09 8.0E-08 6.E-10 1.9E-08 1.E-10 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
WB RM  7 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  7 Dibenzothiophene 6.2E+00 ug/kg -- 5.4E-06 -- 2.8E-06 -- 6.6E-07 -- 4.0E-02 1.3E-05 3.E-04 6.5E-06 2.E-04 1.6E-06 4.E-05
WB RM  7 Fluoranthene 1.1E+01 ug/kg -- 9.6E-06 -- 4.9E-06 -- 1.2E-06 -- 4.0E-02 2.2E-05 6.E-04 1.1E-05 3.E-04 2.8E-06 7.E-05
WB RM  7 Fluorene 6.9E+01 ug/kg -- 6.0E-05 -- 3.1E-05 -- 7.4E-06 -- 4.0E-02 1.4E-04 3.E-03 7.2E-05 2.E-03 1.7E-05 4.E-04
WB RM  7 Indeno(1,2,3-cd)pyrene 1.3E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 5.8E-08 4.E-08 1.4E-08 1.E-08 -- 2.6E-07 -- 1.4E-07 -- 3.3E-08 --
WB RM  7 Naphthalene 8.6E+01 ug/kg -- 7.5E-05 -- 3.8E-05 -- 9.2E-06 -- 2.0E-02 1.7E-04 9.E-03 9.0E-05 4.E-03 2.2E-05 1.E-03
WB RM  7 Phenanthrene 8.5E+01 ug/kg -- 7.4E-05 -- 3.8E-05 -- 9.1E-06 -- 3.0E-02 1.7E-04 6.E-03 8.9E-05 3.E-03 2.1E-05 7.E-04
WB RM  7 Pyrene 8.6E+00 ug/kg -- 7.5E-06 -- 3.8E-06 -- 9.2E-07 -- 3.0E-02 1.7E-05 6.E-04 9.0E-06 3.E-04 2.2E-06 7.E-05
WB RM  7 Total Carcinogenic PAHs -- -- -- -- 3.E-07 -- 1.E-07 -- 3.E-08 -- -- -- -- -- -- --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  7 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  7 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  7 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  7
Semi-Volatile Organic 
Compounds

WB RM  7 Benzoic acid 5.3E+02 ug/kg -- 4.6E-04 -- 2.4E-04 -- 5.7E-05 -- 4.0E+00 1.1E-03 3.E-04 5.5E-04 1.E-04 1.3E-04 3.E-05
WB RM  7 Benzyl alcohol 2.8E+01 ug/kg -- 2.4E-05 -- 1.3E-05 -- 3.0E-06 -- 5.0E-01 5.7E-05 1.E-04 2.9E-05 6.E-05 7.0E-06 1.E-05
WB RM  7 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 3.0E-03 2.6E-05 9.E-03 1.4E-05 5.E-03 3.3E-06 1.E-03
WB RM  7 Dibenzofuran 5.2E+01 ug/kg -- 4.5E-05 -- 2.3E-05 -- 5.6E-06 -- 4.0E-02 1.1E-04 3.E-03 5.4E-05 1.E-03 1.3E-05 3.E-04
WB RM  7 Hexachlorobenzene 4.8E+00 ug/kg 1.6E+00 4.2E-06 7.E-06 2.1E-06 3.E-06 5.1E-07 8.E-07 8.0E-04 9.7E-06 1.E-02 5.0E-06 6.E-03 1.2E-06 1.E-03
WB RM  7 Hexachlorobutadiene 1.4E+00 ug/kg 7.8E-02 1.2E-06 9.E-08 6.3E-07 5.E-08 1.5E-07 1.E-08 1.0E-03 2.8E-06 3.E-03 1.5E-06 1.E-03 3.5E-07 4.E-04
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  7 4-Nitrophenol 1.2E+01 ug/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 5.0E-03 2.4E-05 5.E-03 1.3E-05 3.E-03 3.0E-06 6.E-04
WB RM  7 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 8.0E+02 ug/kg 2.0E+00 6.9E-04 1.E-03 3.6E-04 7.E-04 8.6E-05 2.E-04 2.0E-05 1.6E-03 8.E+01 8.3E-04 4.E+01 2.0E-04 1.E+01
WB RM  7 Total PCB Congeners 2.0E+06 pg/g NA 1.7E-03 -- 9.0E-04 -- 2.2E-04 -- NA 4.1E-03 -- 2.1E-03 -- 5.0E-04 --
WB RM  7 Total PCBs, Adjusted 2.0E+06 pg/g 2.0E+00 1.7E-03 3.E-03 8.7E-04 2.E-03 2.1E-04 4.E-04 2.0E-05 4.0E-03 2.E+02 2.0E-03 1.E+02 4.9E-04 2.E+01
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 5.2E+01 pg/g 1.3E+05 4.5E-08 6.E-03 2.3E-08 3.E-03 5.6E-09 7.E-04 1.0E-09 1.1E-07 1.E+02 5.4E-08 5.E+01 1.3E-08 1.E+01
WB RM  7 Total PCB TEQ 7.3E+00 pg/g 1.3E+05 6.3E-09 8.E-04 3.3E-09 4.E-04 7.8E-10 1.E-04 1.0E-09 1.5E-08 1.E+01 7.6E-09 8.E+00 1.8E-09 2.E+00
WB RM  7 Total TEQ -- -- -- -- 7.E-03 -- 3.E-03 -- 8.E-04 -- -- 1.E+02 -- 6.E+01 -- 1.E+01
WB RM  7 Pesticides
WB RM  7 Aldrin 3.4E-02 ug/kg 1.7E+01 2.9E-08 5.E-07 1.5E-08 3.E-07 3.6E-09 6.E-08 3.0E-05 6.8E-08 2.E-03 3.5E-08 1.E-03 8.4E-09 3.E-04
WB RM  7 alpha-Hexachlorocyclohexane 4.2E-02 ug/kg 6.3E+00 3.7E-08 2.E-07 1.9E-08 1.E-07 4.5E-09 3.E-08 8.0E-03 8.5E-08 1.E-05 4.4E-08 5.E-06 1.1E-08 1.E-06
WB RM  7 beta-Hexachlorocyclohexane 3.6E-02 ug/kg 1.8E+00 3.1E-08 6.E-08 1.6E-08 3.E-08 3.9E-09 7.E-09 6.0E-04 7.3E-08 1.E-04 3.8E-08 6.E-05 9.0E-09 2.E-05
WB RM  7 Dieldrin 2.2E+00 ug/kg 1.6E+01 1.9E-06 3.E-05 9.8E-07 2.E-05 2.3E-07 4.E-06 5.0E-05 4.4E-06 9.E-02 2.3E-06 5.E-02 5.5E-07 1.E-02
WB RM  7 Endrin 1.6E-02 ug/kg -- 1.4E-08 -- 7.2E-09 -- 1.7E-09 -- 3.0E-04 3.2E-08 1.E-04 1.7E-08 6.E-05 4.0E-09 1.E-05
WB RM  7 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  7 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  7 gamma-Hexachlorocyclohexane 3.5E-02 ug/kg 1.1E+00 3.0E-08 3.E-08 1.6E-08 2.E-08 3.8E-09 4.E-09 3.0E-04 7.1E-08 2.E-04 3.7E-08 1.E-04 8.8E-09 3.E-05
WB RM  7 Heptachlor 8.7E-03 ug/kg 4.5E+00 7.5E-09 3.E-08 3.9E-09 2.E-08 9.3E-10 4.E-09 5.0E-04 1.8E-08 4.E-05 9.1E-09 2.E-05 2.2E-09 4.E-06
WB RM  7 Heptachlor epoxide 1.0E-01 ug/kg 9.1E+00 8.7E-08 8.E-07 4.5E-08 4.E-07 1.1E-08 1.E-07 1.3E-05 2.0E-07 2.E-02 1.0E-07 8.E-03 2.5E-08 2.E-03
WB RM  7 Total Chlordanes 1.9E+01 ug/kg 3.5E-01 1.6E-05 6.E-06 8.3E-06 3.E-06 2.0E-06 7.E-07 5.0E-04 3.8E-05 8.E-02 1.9E-05 4.E-02 4.7E-06 9.E-03
WB RM  7 Total DDD 5.2E+02 ug/kg 2.4E-01 4.5E-04 1.E-04 2.3E-04 6.E-05 5.6E-05 1.E-05 5.0E-04 1.1E-03 2.E+00 5.4E-04 1.E+00 1.3E-04 3.E-01
WB RM  7 Total DDE 3.6E+02 ug/kg 3.4E-01 3.1E-04 1.E-04 1.6E-04 5.E-05 3.9E-05 1.E-05 5.0E-04 7.3E-04 1.E+00 3.8E-04 8.E-01 9.0E-05 2.E-01
WB RM  7 Total DDT 3.3E+02 ug/kg 3.4E-01 2.9E-04 1.E-04 1.5E-04 5.E-05 3.5E-05 1.E-05 5.0E-04 6.7E-04 1.E+00 3.4E-04 7.E-01 8.2E-05 2.E-01
WB RM  7 Total Endosulfan 5.6E-01 ug/kg -- 4.9E-07 -- 2.5E-07 -- 6.0E-08 -- 6.0E-03 1.1E-06 2.E-04 5.8E-07 1.E-04 1.4E-07 2.E-05

Exposure Point Total 1.E-02 5.E-03 1.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  8 Metals
WB RM  8 Aluminum 4.8E+00 mg/kg -- 4.2E-03 -- 2.1E-03 -- 5.1E-04 -- 1.0E+00 9.7E-03 1.E-02 5.0E-03 5.E-03 1.2E-03 1.E-03
WB RM  8 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  8 Arsenic, inorganic 2.5E-02 mg/kg 1.5E+00 2.2E-05 3.E-05 1.1E-05 2.E-05 2.7E-06 4.E-06 3.0E-04 5.1E-05 2.E-01 2.6E-05 9.E-02 6.3E-06 2.E-02
WB RM  8 Cadmium 4.4E-03 mg/kg -- 3.8E-06 -- 2.0E-06 -- 4.7E-07 -- 1.0E-03 8.9E-06 9.E-03 4.6E-06 5.E-03 1.1E-06 1.E-03
WB RM  8 Chromium 2.4E-01 mg/kg -- 2.1E-04 -- 1.1E-04 -- 2.6E-05 -- 1.5E+00 4.9E-04 3.E-04 2.5E-04 2.E-04 6.0E-05 4.E-05
WB RM  8 Copper 1.3E+00 mg/kg -- 1.2E-03 -- 5.9E-04 -- 1.4E-04 -- 4.0E-02 2.7E-03 7.E-02 1.4E-03 3.E-02 3.3E-04 8.E-03
WB RM  8 Lead 8.9E-03 mg/kg NL 7.7E-06 -- 4.0E-06 -- 9.5E-07 -- NL 1.8E-05 -- 9.3E-06 -- 2.2E-06 --
WB RM  8 Manganese 2.6E+00 mg/kg -- 2.2E-03 -- 1.1E-03 -- 2.7E-04 -- 1.4E-01 5.2E-03 4.E-02 2.7E-03 2.E-02 6.4E-04 5.E-03
WB RM  8 Mercury 1.1E-01 mg/kg -- 9.1E-05 -- 4.7E-05 -- 1.1E-05 -- 1.0E-04 2.1E-04 2.E+00 1.1E-04 1.E+00 2.6E-05 3.E-01
WB RM  8 Nickel 1.7E-01 mg/kg -- 1.5E-04 -- 7.6E-05 -- 1.8E-05 -- 2.0E-02 3.4E-04 2.E-02 1.8E-04 9.E-03 4.3E-05 2.E-03
WB RM  8 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  8 Silver 2.2E-03 mg/kg -- 1.9E-06 -- 9.8E-07 -- 2.4E-07 -- 5.0E-03 4.5E-06 9.E-04 2.3E-06 5.E-04 5.5E-07 1.E-04
WB RM  8 Thallium 3.4E-03 mg/kg -- 3.0E-06 -- 1.5E-06 -- 3.6E-07 -- 6.6E-05 6.9E-06 1.E-01 3.5E-06 5.E-02 8.5E-07 1.E-02
WB RM  8 Zinc 1.5E+01 mg/kg -- 1.3E-02 -- 6.7E-03 -- 1.6E-03 -- 3.0E-01 3.0E-02 1.E-01 1.6E-02 5.E-02 3.7E-03 1.E-02
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 1.1E+00 ug/kg -- 9.6E-07 -- 4.9E-07 -- 1.2E-07 -- 3.0E-04 2.2E-06 7.E-03 1.1E-06 4.E-03 2.8E-07 9.E-04
WB RM  8 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 2.0E+00 ug/kg 2.9E-02 1.7E-06 5.E-08 8.9E-07 3.E-08 2.1E-07 6.E-09 7.0E-02 4.1E-06 6.E-05 2.1E-06 3.E-05 5.0E-07 7.E-06
WB RM  8 2-Methylnaphthalene 3.1E+00 ug/kg -- 2.7E-06 -- 1.4E-06 -- 3.3E-07 -- 4.0E-03 6.3E-06 2.E-03 3.2E-06 8.E-04 7.8E-07 2.E-04
WB RM  8 Acenaphthene 7.6E+00 ug/kg -- 6.6E-06 -- 3.4E-06 -- 8.1E-07 -- 6.0E-02 1.5E-05 3.E-04 7.9E-06 1.E-04 1.9E-06 3.E-05
WB RM  8 Acenaphthylene 1.9E+00 ug/kg -- 1.7E-06 -- 8.5E-07 -- 2.0E-07 -- 6.0E-02 3.9E-06 6.E-05 2.0E-06 3.E-05 4.8E-07 8.E-06
WB RM  8 Anthracene 1.3E+00 ug/kg -- 1.1E-06 -- 5.8E-07 -- 1.4E-07 -- 3.0E-01 2.6E-06 9.E-06 1.4E-06 5.E-06 3.3E-07 1.E-06
WB RM  8 Benzo(a)anthracene 9.4E-01 ug/kg 7.3E-01 8.2E-07 6.E-07 4.2E-07 3.E-07 1.0E-07 7.E-08 -- 1.9E-06 -- 9.8E-07 -- 2.4E-07 --
WB RM  8 Benzo(a)pyrene 9.3E-01 ug/kg 7.3E+00 8.1E-07 6.E-06 4.2E-07 3.E-06 1.0E-07 7.E-07 -- 1.9E-06 -- 9.7E-07 -- 2.3E-07 --
WB RM  8 Benzo(b)fluoranthene 6.5E-01 ug/kg 7.3E-01 5.7E-07 4.E-07 2.9E-07 2.E-07 7.0E-08 5.E-08 -- 1.3E-06 -- 6.8E-07 -- 1.6E-07 --
WB RM  8 Benzo(g,h,i)perylene 2.5E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 3.0E-02 5.1E-06 2.E-04 2.6E-06 9.E-05 6.3E-07 2.E-05
WB RM  8 Benzo(k)fluoranthene 5.4E-01 ug/kg 7.3E-02 4.7E-07 3.E-08 2.4E-07 2.E-08 5.8E-08 4.E-09 -- 1.1E-06 -- 5.6E-07 -- 1.4E-07 --
WB RM  8 Chrysene 1.1E+00 ug/kg 7.3E-03 9.6E-07 7.E-09 4.9E-07 4.E-09 1.2E-07 9.E-10 -- 2.2E-06 -- 1.1E-06 -- 2.8E-07 --
WB RM  8 Dibenzo(a,h)anthracene 1.6E-01 ug/kg 7.3E+00 1.4E-07 1.E-06 7.2E-08 5.E-07 1.7E-08 1.E-07 -- 3.2E-07 -- 1.7E-07 -- 4.0E-08 --
WB RM  8 Dibenzothiophene 3.6E+00 ug/kg -- 3.1E-06 -- 1.6E-06 -- 3.9E-07 -- 4.0E-02 7.3E-06 2.E-04 3.8E-06 9.E-05 9.0E-07 2.E-05
WB RM  8 Fluoranthene 1.5E+01 ug/kg -- 1.3E-05 -- 6.7E-06 -- 1.6E-06 -- 4.0E-02 3.0E-05 8.E-04 1.6E-05 4.E-04 3.8E-06 9.E-05
WB RM  8 Fluorene 6.7E+00 ug/kg -- 5.8E-06 -- 3.0E-06 -- 7.2E-07 -- 4.0E-02 1.4E-05 3.E-04 7.0E-06 2.E-04 1.7E-06 4.E-05
WB RM  8 Indeno(1,2,3-cd)pyrene 1.8E+00 ug/kg 7.3E-01 1.6E-06 1.E-06 8.0E-07 6.E-07 1.9E-07 1.E-07 -- 3.7E-06 -- 1.9E-06 -- 4.5E-07 --
WB RM  8 Naphthalene 6.2E+00 ug/kg -- 5.4E-06 -- 2.8E-06 -- 6.6E-07 -- 2.0E-02 1.3E-05 6.E-04 6.5E-06 3.E-04 1.6E-06 8.E-05
WB RM  8 Phenanthrene 3.6E+01 ug/kg -- 3.1E-05 -- 1.6E-05 -- 3.9E-06 -- 3.0E-02 7.3E-05 2.E-03 3.8E-05 1.E-03 9.0E-06 3.E-04
WB RM  8 Pyrene 4.9E+01 ug/kg -- 4.3E-05 -- 2.2E-05 -- 5.3E-06 -- 3.0E-02 9.9E-05 3.E-03 5.1E-05 2.E-03 1.2E-05 4.E-04
WB RM  8 Total Carcinogenic PAHs -- -- -- -- 9.E-06 -- 5.E-06 -- 1.E-06 -- -- -- -- -- -- --
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  8 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  8 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  8 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  8
Semi-Volatile Organic 
Compounds

WB RM  8 Benzoic acid 5.1E+02 ug/kg -- 4.4E-04 -- 2.3E-04 -- 5.5E-05 -- 4.0E+00 1.0E-03 3.E-04 5.3E-04 1.E-04 1.3E-04 3.E-05
WB RM  8 Benzyl alcohol 3.0E+01 ug/kg -- 2.6E-05 -- 1.3E-05 -- 3.2E-06 -- 5.0E-01 6.1E-05 1.E-04 3.1E-05 6.E-05 7.5E-06 2.E-05
WB RM  8 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 3.0E-03 2.6E-05 9.E-03 1.4E-05 5.E-03 3.3E-06 1.E-03
WB RM  8 Dibenzofuran 2.3E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 -- 4.0E-02 4.7E-06 1.E-04 2.4E-06 6.E-05 5.8E-07 1.E-05
WB RM  8 Hexachlorobenzene 2.1E+00 ug/kg 1.6E+00 1.8E-06 3.E-06 9.3E-07 1.E-06 2.2E-07 4.E-07 8.0E-04 4.2E-06 5.E-03 2.2E-06 3.E-03 5.2E-07 7.E-04
WB RM  8 Hexachlorobutadiene 2.5E-01 ug/kg 7.8E-02 2.2E-07 2.E-08 1.1E-07 9.E-09 2.7E-08 2.E-09 1.0E-03 5.1E-07 5.E-04 2.6E-07 3.E-04 6.3E-08 6.E-05
WB RM  8 Phenols
WB RM  8 4-Methylphenol 1.1E+01 ug/kg -- 9.6E-06 -- 4.9E-06 -- 1.2E-06 -- 5.0E-03 2.2E-05 4.E-03 1.1E-05 2.E-03 2.8E-06 6.E-04
WB RM  8 4-Nitrophenol 1.2E+01 ug/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 5.0E-03 2.4E-05 5.E-03 1.3E-05 3.E-03 3.0E-06 6.E-04
WB RM  8 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 9.0E+02 ug/kg 2.0E+00 7.8E-04 2.E-03 4.0E-04 8.E-04 9.6E-05 2.E-04 2.0E-05 1.8E-03 9.E+01 9.4E-04 5.E+01 2.2E-04 1.E+01
WB RM  8 Total PCB Congeners 6.6E+05 pg/g NA 5.8E-04 -- 3.0E-04 -- 7.1E-05 -- NA 1.3E-03 -- 6.9E-04 -- 1.7E-04 --
WB RM  8 Total PCBs, Adjusted 6.2E+05 pg/g 2.0E+00 5.4E-04 1.E-03 2.8E-04 6.E-04 6.7E-05 1.E-04 2.0E-05 1.3E-03 6.E+01 6.5E-04 3.E+01 1.6E-04 8.E+00
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 4.5E+00 pg/g 1.3E+05 3.9E-09 5.E-04 2.0E-09 3.E-04 4.9E-10 6.E-05 1.0E-09 9.2E-09 9.E+00 4.7E-09 5.E+00 1.1E-09 1.E+00
WB RM  8 Total PCB TEQ 6.9E+00 pg/g 1.3E+05 6.0E-09 8.E-04 3.1E-09 4.E-04 7.4E-10 1.E-04 1.0E-09 1.4E-08 1.E+01 7.2E-09 7.E+00 1.7E-09 2.E+00
WB RM  8 Total TEQ -- -- -- -- 1.E-03 -- 7.E-04 -- 2.E-04 -- -- 2.E+01 -- 1.E+01 -- 3.E+00
WB RM  8 Pesticides
WB RM  8 Aldrin 2.2E-02 ug/kg 1.7E+01 1.9E-08 3.E-07 9.8E-09 2.E-07 2.4E-09 4.E-08 3.0E-05 4.5E-08 1.E-03 2.3E-08 8.E-04 5.5E-09 2.E-04
WB RM  8 alpha-Hexachlorocyclohexane 2.4E-02 ug/kg 6.3E+00 2.1E-08 1.E-07 1.1E-08 7.E-08 2.6E-09 2.E-08 8.0E-03 4.9E-08 6.E-06 2.5E-08 3.E-06 6.0E-09 8.E-07
WB RM  8 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 1.3E-08 2.E-08 6.7E-09 1.E-08 1.6E-09 3.E-09 6.0E-04 3.0E-08 5.E-05 1.6E-08 3.E-05 3.8E-09 6.E-06
WB RM  8 Dieldrin 7.3E+00 ug/kg 1.6E+01 6.3E-06 1.E-04 3.3E-06 5.E-05 7.8E-07 1.E-05 5.0E-05 1.5E-05 3.E-01 7.6E-06 2.E-01 1.8E-06 4.E-02
WB RM  8 Endrin 1.5E-02 ug/kg -- 1.3E-08 -- 6.7E-09 -- 1.6E-09 -- 3.0E-04 3.0E-08 1.E-04 1.6E-08 5.E-05 3.8E-09 1.E-05
WB RM  8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  8 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  8 gamma-Hexachlorocyclohexane 2.5E-02 ug/kg 1.1E+00 2.2E-08 2.E-08 1.1E-08 1.E-08 2.7E-09 3.E-09 3.0E-04 5.1E-08 2.E-04 2.6E-08 9.E-05 6.3E-09 2.E-05
WB RM  8 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  8 Heptachlor epoxide 9.8E-02 ug/kg 9.1E+00 8.5E-08 8.E-07 4.4E-08 4.E-07 1.1E-08 1.E-07 1.3E-05 2.0E-07 2.E-02 1.0E-07 8.E-03 2.5E-08 2.E-03
WB RM  8 Total Chlordanes 1.2E+01 ug/kg 3.5E-01 1.1E-05 4.E-06 5.4E-06 2.E-06 1.3E-06 5.E-07 5.0E-04 2.5E-05 5.E-02 1.3E-05 3.E-02 3.0E-06 6.E-03
WB RM  8 Total DDD 1.4E+02 ug/kg 2.4E-01 1.2E-04 3.E-05 6.3E-05 2.E-05 1.5E-05 4.E-06 5.0E-04 2.9E-04 6.E-01 1.5E-04 3.E-01 3.6E-05 7.E-02
WB RM  8 Total DDE 1.9E+02 ug/kg 3.4E-01 1.7E-04 6.E-05 8.5E-05 3.E-05 2.0E-05 7.E-06 5.0E-04 3.9E-04 8.E-01 2.0E-04 4.E-01 4.7E-05 9.E-02
WB RM  8 Total DDT 8.2E+01 ug/kg 3.4E-01 7.2E-05 2.E-05 3.7E-05 1.E-05 8.8E-06 3.E-06 5.0E-04 1.7E-04 3.E-01 8.6E-05 2.E-01 2.1E-05 4.E-02
WB RM  8 Total Endosulfan 4.2E-01 ug/kg -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 -- 6.0E-03 8.6E-07 1.E-04 4.4E-07 7.E-05 1.1E-07 2.E-05

Exposure Point Total 3.E-03 1.E-03 3.E-04
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 7.7E+00 mg/kg -- 6.7E-03 -- 3.4E-03 -- 8.2E-04 -- 1.0E+00 1.6E-02 2.E-02 8.0E-03 8.E-03 1.9E-03 2.E-03
WB RM 8 SIL Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 1.7E-05 3.E-05 8.9E-06 1.E-05 2.1E-06 3.E-06 3.0E-04 4.1E-05 1.E-01 2.1E-05 7.E-02 5.0E-06 2.E-02
WB RM 8 SIL Cadmium 9.0E-03 mg/kg -- 7.8E-06 -- 4.0E-06 -- 9.6E-07 -- 1.0E-03 1.8E-05 2.E-02 9.4E-06 9.E-03 2.3E-06 2.E-03
WB RM 8 SIL Chromium 1.1E+00 mg/kg -- 9.9E-04 -- 5.1E-04 -- 1.2E-04 -- 1.5E+00 2.3E-03 2.E-03 1.2E-03 8.E-04 2.9E-04 2.E-04
WB RM 8 SIL Copper 9.5E-01 mg/kg -- 8.3E-04 -- 4.3E-04 -- 1.0E-04 -- 4.0E-02 1.9E-03 5.E-02 9.9E-04 2.E-02 2.4E-04 6.E-03
WB RM 8 SIL Lead 3.0E-01 mg/kg NL 2.6E-04 -- 1.4E-04 -- 3.2E-05 -- NL 6.1E-04 -- 3.2E-04 -- 7.6E-05 --
WB RM 8 SIL Manganese 1.8E+00 mg/kg -- 1.6E-03 -- 8.2E-04 -- 2.0E-04 -- 1.4E-01 3.7E-03 3.E-02 1.9E-03 1.E-02 4.6E-04 3.E-03
WB RM 8 SIL Mercury 7.6E-02 mg/kg -- 6.6E-05 -- 3.4E-05 -- 8.1E-06 -- 1.0E-04 1.5E-04 2.E+00 7.9E-05 8.E-01 1.9E-05 2.E-01
WB RM 8 SIL Nickel ND mg/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Thallium 3.0E-03 mg/kg -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 -- 6.6E-05 6.1E-06 9.E-02 3.1E-06 5.E-02 7.5E-07 1.E-02
WB RM 8 SIL Zinc 1.5E+01 mg/kg -- 1.3E-02 -- 6.5E-03 -- 1.6E-03 -- 3.0E-01 2.9E-02 1.E-01 1.5E-02 5.E-02 3.6E-03 1.E-02
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB RM 8 SIL Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
WB RM 8 SIL 2-Methylnaphthalene 4.5E+01 ug/kg -- 3.9E-05 -- 2.0E-05 -- 4.8E-06 -- 4.0E-03 9.1E-05 2.E-02 4.7E-05 1.E-02 1.1E-05 3.E-03
WB RM 8 SIL Acenaphthene 4.0E+01 ug/kg -- 3.5E-05 -- 1.8E-05 -- 4.3E-06 -- 6.0E-02 8.1E-05 1.E-03 4.2E-05 7.E-04 1.0E-05 2.E-04
WB RM 8 SIL Acenaphthylene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
WB RM 8 SIL Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Naphthalene ND ug/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM 8 SIL
Semi-Volatile Organic 
Compounds

WB RM 8 SIL Benzoic acid ND ug/kg -- ND ND ND ND ND ND 4.0E+00 ND ND ND ND ND ND
WB RM 8 SIL Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND ND ND 3.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Dibenzofuran ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 4.9E+03 ug/kg 2.0E+00 4.2E-03 8.E-03 2.2E-03 4.E-03 5.2E-04 1.E-03 2.0E-05 9.8E-03 5.E+02 5.1E-03 3.E+02 1.2E-03 6.E+01
WB RM 8 SIL Total PCB Congeners 4.5E+06 pg/g NA 3.9E-03 -- 2.0E-03 -- 4.9E-04 -- NA 9.2E-03 -- 4.7E-03 -- 1.1E-03 --
WB RM 8 SIL Total PCBs, Adjusted 4.4E+06 pg/g 2.0E+00 3.8E-03 8.E-03 2.0E-03 4.E-03 4.7E-04 9.E-04 2.0E-05 8.9E-03 4.E+02 4.6E-03 2.E+02 1.1E-03 6.E+01
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 3.9E+00 pg/g 1.3E+05 3.4E-09 4.E-04 1.7E-09 2.E-04 4.1E-10 5.E-05 1.0E-09 7.8E-09 8.E+00 4.0E-09 4.E+00 9.6E-10 1.E+00
WB RM 8 SIL Total PCB TEQ 1.4E+01 pg/g 1.3E+05 1.2E-08 2.E-03 6.2E-09 8.E-04 1.5E-09 2.E-04 1.0E-09 2.8E-08 3.E+01 1.5E-08 1.E+01 3.5E-09 3.E+00
WB RM 8 SIL Total TEQ -- -- -- -- 2.E-03 -- 1.E-03 -- 2.E-04 -- -- 4.E+01 -- 2.E+01 -- 4.E+00
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB RM 8 SIL Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
WB RM 8 SIL Total Chlordanes ND ug/kg 3.5E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Total DDD 3.0E+01 ug/kg 2.4E-01 2.6E-05 6.E-06 1.3E-05 3.E-06 3.2E-06 8.E-07 5.0E-04 6.0E-05 1.E-01 3.1E-05 6.E-02 7.5E-06 1.E-02
WB RM 8 SIL Total DDE 9.6E+01 ug/kg 3.4E-01 8.4E-05 3.E-05 4.3E-05 1.E-05 1.0E-05 4.E-06 5.0E-04 2.0E-04 4.E-01 1.0E-04 2.E-01 2.4E-05 5.E-02
WB RM 8 SIL Total DDT 1.1E+01 ug/kg 3.4E-01 9.3E-06 3.E-06 4.8E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 2.2E-05 4.E-02 1.1E-05 2.E-02 2.7E-06 5.E-03
WB RM 8 SIL Total Endosulfan 2.8E+01 ug/kg -- 2.5E-05 -- 1.3E-05 -- 3.0E-06 -- 6.0E-03 5.8E-05 1.E-02 3.0E-05 5.E-03 7.1E-06 1.E-03

Exposure Point Total 1.E-02 5.E-03 1.E-03
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  9 Metals
WB RM  9 Aluminum 1.0E+01 mg/kg -- 8.9E-03 -- 4.6E-03 -- 1.1E-03 -- 1.0E+00 2.1E-02 2.E-02 1.1E-02 1.E-02 2.6E-03 3.E-03
WB RM  9 Antimony 5.7E-03 mg/kg -- 5.0E-06 -- 2.5E-06 -- 6.1E-07 -- 4.0E-04 1.2E-05 3.E-02 5.9E-06 1.E-02 1.4E-06 4.E-03
WB RM  9 Arsenic, inorganic 2.7E-02 mg/kg 1.5E+00 2.3E-05 4.E-05 1.2E-05 2.E-05 2.9E-06 4.E-06 3.0E-04 5.5E-05 2.E-01 2.8E-05 9.E-02 6.8E-06 2.E-02
WB RM  9 Cadmium 2.4E-03 mg/kg -- 2.1E-06 -- 1.1E-06 -- 2.6E-07 -- 1.0E-03 4.9E-06 5.E-03 2.5E-06 3.E-03 6.0E-07 6.E-04
WB RM  9 Chromium 4.0E-01 mg/kg -- 3.5E-04 -- 1.8E-04 -- 4.3E-05 -- 1.5E+00 8.1E-04 5.E-04 4.2E-04 3.E-04 1.0E-04 7.E-05
WB RM  9 Copper 1.5E+00 mg/kg -- 1.3E-03 -- 6.7E-04 -- 1.6E-04 -- 4.0E-02 3.0E-03 8.E-02 1.6E-03 4.E-02 3.8E-04 9.E-03
WB RM  9 Lead 3.5E-02 mg/kg NL 3.0E-05 -- 1.6E-05 -- 3.8E-06 -- NL 7.1E-05 -- 3.7E-05 -- 8.8E-06 --
WB RM  9 Manganese 3.1E+00 mg/kg -- 2.7E-03 -- 1.4E-03 -- 3.3E-04 -- 1.4E-01 6.2E-03 4.E-02 3.2E-03 2.E-02 7.7E-04 5.E-03
WB RM  9 Mercury 1.7E-01 mg/kg -- 1.4E-04 -- 7.4E-05 -- 1.8E-05 -- 1.0E-04 3.4E-04 3.E+00 1.7E-04 2.E+00 4.2E-05 4.E-01
WB RM  9 Nickel 1.8E-01 mg/kg -- 1.6E-04 -- 8.0E-05 -- 1.9E-05 -- 2.0E-02 3.7E-04 2.E-02 1.9E-04 9.E-03 4.5E-05 2.E-03
WB RM  9 Selenium 3.0E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- 5.0E-03 6.1E-04 1.E-01 3.1E-04 6.E-02 7.5E-05 2.E-02
WB RM  9 Silver 2.5E-03 mg/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 5.0E-03 5.1E-06 1.E-03 2.6E-06 5.E-04 6.3E-07 1.E-04
WB RM  9 Thallium 5.0E-03 mg/kg -- 4.3E-06 -- 2.2E-06 -- 5.4E-07 -- 6.6E-05 1.0E-05 2.E-01 5.2E-06 8.E-02 1.3E-06 2.E-02
WB RM  9 Zinc 1.5E+01 mg/kg -- 1.3E-02 -- 6.5E-03 -- 1.6E-03 -- 3.0E-01 2.9E-02 1.E-01 1.5E-02 5.E-02 3.6E-03 1.E-02
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 4.6E-01 ug/kg -- 4.0E-07 -- 2.1E-07 -- 4.9E-08 -- 3.0E-04 9.3E-07 3.E-03 4.8E-07 2.E-03 1.2E-07 4.E-04
WB RM  9 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 2.3E+00 ug/kg 2.9E-02 2.0E-06 6.E-08 1.0E-06 3.E-08 2.5E-07 7.E-09 7.0E-02 4.7E-06 7.E-05 2.4E-06 3.E-05 5.8E-07 8.E-06
WB RM  9 2-Methylnaphthalene 6.3E+00 ug/kg -- 5.5E-06 -- 2.8E-06 -- 6.8E-07 -- 4.0E-03 1.3E-05 3.E-03 6.6E-06 2.E-03 1.6E-06 4.E-04
WB RM  9 Acenaphthene 4.3E+00 ug/kg -- 3.7E-06 -- 1.9E-06 -- 4.6E-07 -- 6.0E-02 8.7E-06 1.E-04 4.5E-06 7.E-05 1.1E-06 2.E-05
WB RM  9 Acenaphthylene 1.1E+00 ug/kg -- 9.6E-07 -- 4.9E-07 -- 1.2E-07 -- 6.0E-02 2.2E-06 4.E-05 1.1E-06 2.E-05 2.8E-07 5.E-06
WB RM  9 Anthracene 1.7E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 -- 3.0E-01 3.4E-06 1.E-05 1.8E-06 6.E-06 4.3E-07 1.E-06
WB RM  9 Benzo(a)anthracene 1.1E+00 ug/kg 7.3E-01 9.6E-07 7.E-07 4.9E-07 4.E-07 1.2E-07 9.E-08 -- 2.2E-06 -- 1.1E-06 -- 2.8E-07 --
WB RM  9 Benzo(a)pyrene 1.3E+00 ug/kg 7.3E+00 1.1E-06 8.E-06 5.8E-07 4.E-06 1.4E-07 1.E-06 -- 2.6E-06 -- 1.4E-06 -- 3.3E-07 --
WB RM  9 Benzo(b)fluoranthene 1.0E+00 ug/kg 7.3E-01 8.7E-07 6.E-07 4.5E-07 3.E-07 1.1E-07 8.E-08 -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 --
WB RM  9 Benzo(g,h,i)perylene 1.2E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 3.0E-02 2.4E-06 8.E-05 1.3E-06 4.E-05 3.0E-07 1.E-05
WB RM  9 Benzo(k)fluoranthene 9.2E-01 ug/kg 7.3E-02 8.0E-07 6.E-08 4.1E-07 3.E-08 9.9E-08 7.E-09 -- 1.9E-06 -- 9.6E-07 -- 2.3E-07 --
WB RM  9 Chrysene 1.3E+00 ug/kg 7.3E-03 1.1E-06 8.E-09 5.8E-07 4.E-09 1.4E-07 1.E-09 -- 2.6E-06 -- 1.4E-06 -- 3.3E-07 --
WB RM  9 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  9 Dibenzothiophene 1.3E+00 ug/kg -- 1.1E-06 -- 5.8E-07 -- 1.4E-07 -- 4.0E-02 2.6E-06 7.E-05 1.4E-06 3.E-05 3.3E-07 8.E-06
WB RM  9 Fluoranthene 5.1E+00 ug/kg -- 4.4E-06 -- 2.3E-06 -- 5.5E-07 -- 4.0E-02 1.0E-05 3.E-04 5.3E-06 1.E-04 1.3E-06 3.E-05
WB RM  9 Fluorene 5.6E+00 ug/kg -- 4.9E-06 -- 2.5E-06 -- 6.0E-07 -- 4.0E-02 1.1E-05 3.E-04 5.8E-06 1.E-04 1.4E-06 4.E-05
WB RM  9 Indeno(1,2,3-cd)pyrene 1.2E+00 ug/kg 7.3E-01 1.0E-06 8.E-07 5.4E-07 4.E-07 1.3E-07 9.E-08 -- 2.4E-06 -- 1.3E-06 -- 3.0E-07 --
WB RM  9 Naphthalene 5.9E+00 ug/kg -- 5.1E-06 -- 2.6E-06 -- 6.3E-07 -- 2.0E-02 1.2E-05 6.E-04 6.2E-06 3.E-04 1.5E-06 7.E-05
WB RM  9 Phenanthrene 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 3.0E-02 2.6E-05 9.E-04 1.4E-05 5.E-04 3.3E-06 1.E-04
WB RM  9 Pyrene 2.3E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 -- 3.0E-02 4.7E-06 2.E-04 2.4E-06 8.E-05 5.8E-07 2.E-05
WB RM  9 Total Carcinogenic PAHs -- -- -- -- 1.E-05 -- 5.E-06 -- 1.E-06 -- -- -- -- -- -- --
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  9 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  9 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  9 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  9
Semi-Volatile Organic 
Compounds

WB RM  9 Benzoic acid 4.8E+02 ug/kg -- 4.2E-04 -- 2.1E-04 -- 5.1E-05 -- 4.0E+00 9.7E-04 2.E-04 5.0E-04 1.E-04 1.2E-04 3.E-05
WB RM  9 Benzyl alcohol 3.3E+01 ug/kg -- 2.9E-05 -- 1.5E-05 -- 3.5E-06 -- 5.0E-01 6.7E-05 1.E-04 3.4E-05 7.E-05 8.3E-06 2.E-05
WB RM  9 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 3.0E-03 2.6E-05 9.E-03 1.4E-05 5.E-03 3.3E-06 1.E-03
WB RM  9 Dibenzofuran 2.3E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 -- 4.0E-02 4.7E-06 1.E-04 2.4E-06 6.E-05 5.8E-07 1.E-05
WB RM  9 Hexachlorobenzene 2.8E+00 ug/kg 1.6E+00 2.4E-06 4.E-06 1.2E-06 2.E-06 3.0E-07 5.E-07 8.0E-04 5.6E-06 7.E-03 2.9E-06 4.E-03 7.0E-07 9.E-04
WB RM  9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 5.0E-03 2.6E-05 5.E-03 1.4E-05 3.E-03 3.3E-06 7.E-04
WB RM  9 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  9 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 8.6E+02 ug/kg 2.0E+00 7.5E-04 1.E-03 3.8E-04 8.E-04 9.2E-05 2.E-04 2.0E-05 1.7E-03 9.E+01 9.0E-04 4.E+01 2.1E-04 1.E+01
WB RM  9 Total PCB Congeners 9.7E+05 pg/g NA 8.4E-04 -- 4.3E-04 -- 1.0E-04 -- NA 2.0E-03 -- 1.0E-03 -- 2.4E-04 --
WB RM  9 Total PCBs, Adjusted 8.9E+05 pg/g 2.0E+00 7.8E-04 2.E-03 4.0E-04 8.E-04 9.6E-05 2.E-04 2.0E-05 1.8E-03 9.E+01 9.3E-04 5.E+01 2.2E-04 1.E+01
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 2.9E-09 4.E-04 1.5E-09 2.E-04 3.5E-10 5.E-05 1.0E-09 6.7E-09 7.E+00 3.4E-09 3.E+00 8.2E-10 8.E-01
WB RM  9 Total PCB TEQ 1.2E+01 pg/g 1.3E+05 1.1E-08 1.E-03 5.4E-09 7.E-04 1.3E-09 2.E-04 1.0E-09 2.5E-08 2.E+01 1.3E-08 1.E+01 3.0E-09 3.E+00
WB RM  9 Total TEQ -- -- -- -- 2.E-03 -- 9.E-04 -- 2.E-04 -- -- 3.E+01 -- 2.E+01 -- 4.E+00
WB RM  9 Pesticides
WB RM  9 Aldrin 4.0E-02 ug/kg 1.7E+01 3.5E-08 6.E-07 1.8E-08 3.E-07 4.3E-09 7.E-08 3.0E-05 8.1E-08 3.E-03 4.2E-08 1.E-03 1.0E-08 3.E-04
WB RM  9 alpha-Hexachlorocyclohexane 3.4E-02 ug/kg 6.3E+00 3.0E-08 2.E-07 1.5E-08 1.E-07 3.6E-09 2.E-08 8.0E-03 6.9E-08 9.E-06 3.5E-08 4.E-06 8.5E-09 1.E-06
WB RM  9 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 1.3E-08 2.E-08 6.7E-09 1.E-08 1.6E-09 3.E-09 6.0E-04 3.0E-08 5.E-05 1.6E-08 3.E-05 3.8E-09 6.E-06
WB RM  9 Dieldrin 2.9E+00 ug/kg 1.6E+01 2.6E-06 4.E-05 1.3E-06 2.E-05 3.2E-07 5.E-06 5.0E-05 6.0E-06 1.E-01 3.1E-06 6.E-02 7.4E-07 1.E-02
WB RM  9 Endrin 3.0E-02 ug/kg -- 2.6E-08 -- 1.3E-08 -- 3.2E-09 -- 3.0E-04 6.1E-08 2.E-04 3.1E-08 1.E-04 7.5E-09 3.E-05
WB RM  9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  9 Endrin ketone 4.6E-03 ug/kg -- 4.0E-09 -- 2.0E-09 -- 4.9E-10 -- 3.0E-04 9.3E-09 3.E-05 4.8E-09 2.E-05 1.1E-09 4.E-06
WB RM  9 gamma-Hexachlorocyclohexane 2.4E-02 ug/kg 1.1E+00 2.1E-08 2.E-08 1.1E-08 1.E-08 2.6E-09 3.E-09 3.0E-04 4.9E-08 2.E-04 2.5E-08 8.E-05 6.0E-09 2.E-05
WB RM  9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  9 Heptachlor epoxide 1.5E-01 ug/kg 9.1E+00 1.3E-07 1.E-06 6.7E-08 6.E-07 1.6E-08 1.E-07 1.3E-05 3.0E-07 2.E-02 1.6E-07 1.E-02 3.8E-08 3.E-03
WB RM  9 Total Chlordanes 2.2E+01 ug/kg 3.5E-01 1.9E-05 7.E-06 9.7E-06 3.E-06 2.3E-06 8.E-07 5.0E-04 4.4E-05 9.E-02 2.3E-05 5.E-02 5.4E-06 1.E-02
WB RM  9 Total DDD 4.2E+01 ug/kg 2.4E-01 3.6E-05 9.E-06 1.9E-05 4.E-06 4.5E-06 1.E-06 5.0E-04 8.5E-05 2.E-01 4.4E-05 9.E-02 1.0E-05 2.E-02
WB RM  9 Total DDE 1.4E+02 ug/kg 3.4E-01 1.2E-04 4.E-05 6.4E-05 2.E-05 1.5E-05 5.E-06 5.0E-04 2.9E-04 6.E-01 1.5E-04 3.E-01 3.6E-05 7.E-02
WB RM  9 Total DDT 8.5E+00 ug/kg 3.4E-01 7.4E-06 3.E-06 3.8E-06 1.E-06 9.1E-07 3.E-07 5.0E-04 1.7E-05 3.E-02 8.8E-06 2.E-02 2.1E-06 4.E-03
WB RM  9 Total Endosulfan 6.0E-01 ug/kg -- 5.2E-07 -- 2.7E-07 -- 6.4E-08 -- 6.0E-03 1.2E-06 2.E-04 6.2E-07 1.E-04 1.5E-07 2.E-05

Exposure Point Total 3.E-03 2.E-03 4.E-04
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  10 Metals
WB RM  10 Aluminum 1.1E+01 mg/kg -- 9.6E-03 -- 4.9E-03 -- 1.2E-03 -- 1.0E+00 2.2E-02 2.E-02 1.1E-02 1.E-02 2.8E-03 3.E-03
WB RM  10 Antimony 5.9E+00 mg/kg -- 5.1E-03 -- 2.6E-03 -- 6.3E-04 -- 4.0E-04 1.2E-02 3.E+01 6.2E-03 2.E+01 1.5E-03 4.E+00
WB RM  10 Arsenic, inorganic 2.7E-02 mg/kg 1.5E+00 2.3E-05 4.E-05 1.2E-05 2.E-05 2.9E-06 4.E-06 3.0E-04 5.5E-05 2.E-01 2.8E-05 9.E-02 6.8E-06 2.E-02
WB RM  10 Cadmium 2.0E-01 mg/kg -- 1.7E-04 -- 8.9E-05 -- 2.1E-05 -- 1.0E-03 4.1E-04 4.E-01 2.1E-04 2.E-01 5.0E-05 5.E-02
WB RM  10 Chromium 1.5E-01 mg/kg -- 1.3E-04 -- 6.7E-05 -- 1.6E-05 -- 1.5E+00 3.0E-04 2.E-04 1.6E-04 1.E-04 3.8E-05 3.E-05
WB RM  10 Copper 1.9E+00 mg/kg -- 1.7E-03 -- 8.6E-04 -- 2.1E-04 -- 4.0E-02 3.9E-03 1.E-01 2.0E-03 5.E-02 4.8E-04 1.E-02
WB RM  10 Lead 1.1E+03 mg/kg NL 9.6E-01 -- 4.9E-01 -- 1.2E-01 -- NL 2.2E+00 -- 1.1E+00 -- 2.8E-01 --
WB RM  10 Manganese 3.1E+00 mg/kg -- 2.7E-03 -- 1.4E-03 -- 3.4E-04 -- 1.4E-01 6.4E-03 5.E-02 3.3E-03 2.E-02 7.9E-04 6.E-03
WB RM  10 Mercury 1.3E-01 mg/kg -- 1.1E-04 -- 5.8E-05 -- 1.4E-05 -- 1.0E-04 2.6E-04 3.E+00 1.3E-04 1.E+00 3.2E-05 3.E-01
WB RM  10 Nickel 1.9E-01 mg/kg -- 1.7E-04 -- 8.5E-05 -- 2.0E-05 -- 2.0E-02 3.9E-04 2.E-02 2.0E-04 1.E-02 4.8E-05 2.E-03
WB RM  10 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  10 Silver 6.4E-02 mg/kg -- 5.6E-05 -- 2.9E-05 -- 6.9E-06 -- 5.0E-03 1.3E-04 3.E-02 6.7E-05 1.E-02 1.6E-05 3.E-03
WB RM  10 Thallium 5.2E-03 mg/kg -- 4.5E-06 -- 2.3E-06 -- 5.6E-07 -- 6.6E-05 1.1E-05 2.E-01 5.4E-06 8.E-02 1.3E-06 2.E-02
WB RM  10 Zinc 1.2E+01 mg/kg -- 1.1E-02 -- 5.5E-03 -- 1.3E-03 -- 3.0E-01 2.5E-02 8.E-02 1.3E-02 4.E-02 3.1E-03 1.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 4.3E-01 ug/kg -- 3.7E-07 -- 1.9E-07 -- 4.6E-08 -- 3.0E-04 8.7E-07 3.E-03 4.5E-07 1.E-03 1.1E-07 4.E-04
WB RM  10 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 3.5E+00 ug/kg 2.9E-02 3.0E-06 9.E-08 1.6E-06 5.E-08 3.8E-07 1.E-08 7.0E-02 7.1E-06 1.E-04 3.7E-06 5.E-05 8.8E-07 1.E-05
WB RM  10 2-Methylnaphthalene 5.1E+00 ug/kg -- 4.4E-06 -- 2.3E-06 -- 5.5E-07 -- 4.0E-03 1.0E-05 3.E-03 5.3E-06 1.E-03 1.3E-06 3.E-04
WB RM  10 Acenaphthene 9.9E+00 ug/kg -- 8.6E-06 -- 4.4E-06 -- 1.1E-06 -- 6.0E-02 2.0E-05 3.E-04 1.0E-05 2.E-04 2.5E-06 4.E-05
WB RM  10 Acenaphthylene 3.0E-01 ug/kg -- 2.6E-07 -- 1.3E-07 -- 3.2E-08 -- 6.0E-02 6.1E-07 1.E-05 3.1E-07 5.E-06 7.5E-08 1.E-06
WB RM  10 Anthracene 8.6E-01 ug/kg -- 7.5E-07 -- 3.8E-07 -- 9.2E-08 -- 3.0E-01 1.7E-06 6.E-06 9.0E-07 3.E-06 2.2E-07 7.E-07
WB RM  10 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  10 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Dibenzothiophene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM  10 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM  10 Fluorene 4.8E+00 ug/kg -- 4.2E-06 -- 2.1E-06 -- 5.1E-07 -- 4.0E-02 9.7E-06 2.E-04 5.0E-06 1.E-04 1.2E-06 3.E-05
WB RM  10 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Naphthalene 3.2E+00 ug/kg -- 2.8E-06 -- 1.4E-06 -- 3.4E-07 -- 2.0E-02 6.5E-06 3.E-04 3.3E-06 2.E-04 8.0E-07 4.E-05
WB RM  10 Phenanthrene 6.1E+00 ug/kg -- 5.3E-06 -- 2.7E-06 -- 6.5E-07 -- 3.0E-02 1.2E-05 4.E-04 6.4E-06 2.E-04 1.5E-06 5.E-05
WB RM  10 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  10 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 2.8E+03 ug/kg 1.4E-02 2.4E-03 3.E-05 1.3E-03 2.E-05 3.0E-04 4.E-06 2.0E-02 5.7E-03 3.E-01 2.9E-03 1.E-01 7.0E-04 4.E-02
WB RM  10 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  10 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  10 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  10
Semi-Volatile Organic 
Compounds

WB RM  10 Benzoic acid 3.5E+02 ug/kg -- 3.0E-04 -- 1.6E-04 -- 3.8E-05 -- 4.0E+00 7.1E-04 2.E-04 3.7E-04 9.E-05 8.8E-05 2.E-05
WB RM  10 Benzyl alcohol 3.1E+01 ug/kg -- 2.7E-05 -- 1.4E-05 -- 3.3E-06 -- 5.0E-01 6.3E-05 1.E-04 3.2E-05 6.E-05 7.8E-06 2.E-05
WB RM  10 Bis(2-chloroethoxy) methane 1.6E+01 ug/kg -- 1.4E-05 -- 7.2E-06 -- 1.7E-06 -- 3.0E-03 3.2E-05 1.E-02 1.7E-05 6.E-03 4.0E-06 1.E-03
WB RM  10 Dibenzofuran 1.6E+00 ug/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 4.0E-02 3.2E-06 8.E-05 1.7E-06 4.E-05 4.0E-07 1.E-05
WB RM  10 Hexachlorobenzene 2.0E+00 ug/kg 1.6E+00 1.7E-06 3.E-06 8.8E-07 1.E-06 2.1E-07 3.E-07 8.0E-04 4.0E-06 5.E-03 2.1E-06 3.E-03 4.9E-07 6.E-04
WB RM  10 Hexachlorobutadiene 9.8E-03 ug/kg 7.8E-02 8.5E-09 7.E-10 4.4E-09 3.E-10 1.1E-09 8.E-11 1.0E-03 2.0E-08 2.E-05 1.0E-08 1.E-05 2.5E-09 2.E-06
WB RM  10 Phenols
WB RM  10 4-Methylphenol 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 5.0E-03 2.6E-05 5.E-03 1.4E-05 3.E-03 3.3E-06 7.E-04
WB RM  10 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  10 Phenol 2.7E+02 ug/kg -- 2.3E-04 -- 1.2E-04 -- 2.9E-05 -- 3.0E-01 5.5E-04 2.E-03 2.8E-04 9.E-04 6.8E-05 2.E-04
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB RM  10 Total PCB Congeners 8.1E+05 pg/g NA 7.1E-04 -- 3.6E-04 -- 8.7E-05 -- NA 1.6E-03 -- 8.5E-04 -- 2.0E-04 --
WB RM  10 Total PCBs, Adjusted 7.8E+05 pg/g 2.0E+00 6.8E-04 1.E-03 3.5E-04 7.E-04 8.3E-05 2.E-04 2.0E-05 1.6E-03 8.E+01 8.1E-04 4.E+01 1.9E-04 1.E+01
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 2.8E-09 4.E-04 1.5E-09 2.E-04 3.5E-10 5.E-05 1.0E-09 6.6E-09 7.E+00 3.4E-09 3.E+00 8.2E-10 8.E-01
WB RM  10 Total PCB TEQ 7.9E+00 pg/g 1.3E+05 6.8E-09 9.E-04 3.5E-09 5.E-04 8.4E-10 1.E-04 1.0E-09 1.6E-08 2.E+01 8.2E-09 8.E+00 2.0E-09 2.E+00
WB RM  10 Total TEQ -- -- -- -- 1.E-03 -- 6.E-04 -- 2.E-04 -- -- 2.E+01 -- 1.E+01 -- 3.E+00
WB RM  10 Pesticides
WB RM  10 Aldrin 2.0E-02 ug/kg 1.7E+01 1.7E-08 3.E-07 8.9E-09 2.E-07 2.1E-09 4.E-08 3.0E-05 4.0E-08 1.E-03 2.1E-08 7.E-04 5.0E-09 2.E-04
WB RM  10 alpha-Hexachlorocyclohexane 2.5E-02 ug/kg 6.3E+00 2.2E-08 1.E-07 1.1E-08 7.E-08 2.7E-09 2.E-08 8.0E-03 5.1E-08 6.E-06 2.6E-08 3.E-06 6.3E-09 8.E-07
WB RM  10 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM  10 Dieldrin 1.9E+00 ug/kg 1.6E+01 1.6E-06 3.E-05 8.4E-07 1.E-05 2.0E-07 3.E-06 5.0E-05 3.8E-06 8.E-02 2.0E-06 4.E-02 4.7E-07 9.E-03
WB RM  10 Endrin 1.5E-02 ug/kg -- 1.3E-08 -- 6.7E-09 -- 1.6E-09 -- 3.0E-04 3.0E-08 1.E-04 1.6E-08 5.E-05 3.8E-09 1.E-05
WB RM  10 Endrin aldehyde 5.2E-03 ug/kg -- 4.5E-09 -- 2.3E-09 -- 5.6E-10 -- 3.0E-04 1.1E-08 4.E-05 5.4E-09 2.E-05 1.3E-09 4.E-06
WB RM  10 Endrin ketone 1.0E-02 ug/kg -- 8.8E-09 -- 4.5E-09 -- 1.1E-09 -- 3.0E-04 2.0E-08 7.E-05 1.1E-08 4.E-05 2.5E-09 8.E-06
WB RM  10 gamma-Hexachlorocyclohexane 3.0E-02 ug/kg 1.1E+00 2.6E-08 3.E-08 1.3E-08 1.E-08 3.2E-09 4.E-09 3.0E-04 6.1E-08 2.E-04 3.1E-08 1.E-04 7.5E-09 2.E-05
WB RM  10 Heptachlor 1.1E-02 ug/kg 4.5E+00 9.4E-09 4.E-08 4.8E-09 2.E-08 1.2E-09 5.E-09 5.0E-04 2.2E-08 4.E-05 1.1E-08 2.E-05 2.7E-09 5.E-06
WB RM  10 Heptachlor epoxide 9.2E-02 ug/kg 9.1E+00 8.0E-08 7.E-07 4.1E-08 4.E-07 9.9E-09 9.E-08 1.3E-05 1.9E-07 1.E-02 9.6E-08 7.E-03 2.3E-08 2.E-03
WB RM  10 Total Chlordanes 1.0E+01 ug/kg 3.5E-01 8.8E-06 3.E-06 4.5E-06 2.E-06 1.1E-06 4.E-07 5.0E-04 2.0E-05 4.E-02 1.1E-05 2.E-02 2.5E-06 5.E-03
WB RM  10 Total DDD 4.8E+01 ug/kg 2.4E-01 4.2E-05 1.E-05 2.1E-05 5.E-06 5.1E-06 1.E-06 5.0E-04 9.7E-05 2.E-01 5.0E-05 1.E-01 1.2E-05 2.E-02
WB RM  10 Total DDE 9.5E+01 ug/kg 3.4E-01 8.2E-05 3.E-05 4.2E-05 1.E-05 1.0E-05 3.E-06 5.0E-04 1.9E-04 4.E-01 9.9E-05 2.E-01 2.4E-05 5.E-02
WB RM  10 Total DDT 3.8E+01 ug/kg 3.4E-01 3.3E-05 1.E-05 1.7E-05 6.E-06 4.1E-06 1.E-06 5.0E-04 7.8E-05 2.E-01 4.0E-05 8.E-02 9.6E-06 2.E-02
WB RM  10 Total Endosulfan 3.7E-01 ug/kg -- 3.2E-07 -- 1.7E-07 -- 4.0E-08 -- 6.0E-03 7.5E-07 1.E-04 3.9E-07 6.E-05 9.3E-08 2.E-05

Exposure Point Total 3.E-03 1.E-03 3.E-04
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  11 Metals
WB RM  11 Aluminum 6.2E+00 mg/kg -- 5.4E-03 -- 2.8E-03 -- 6.6E-04 -- 1.0E+00 1.3E-02 1.E-02 6.5E-03 6.E-03 1.6E-03 2.E-03
WB RM  11 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  11 Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 1.7E-05 3.E-05 8.9E-06 1.E-05 2.1E-06 3.E-06 3.0E-04 4.1E-05 1.E-01 2.1E-05 7.E-02 5.0E-06 2.E-02
WB RM  11 Cadmium 1.3E-02 mg/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 1.0E-03 2.6E-05 3.E-02 1.4E-05 1.E-02 3.3E-06 3.E-03
WB RM  11 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
WB RM  11 Copper 1.3E+00 mg/kg -- 1.1E-03 -- 5.7E-04 -- 1.4E-04 -- 4.0E-02 2.6E-03 6.E-02 1.3E-03 3.E-02 3.2E-04 8.E-03
WB RM  11 Lead 1.3E-01 mg/kg NL 1.1E-04 -- 5.8E-05 -- 1.4E-05 -- NL 2.6E-04 -- 1.4E-04 -- 3.3E-05 --
WB RM  11 Manganese 2.5E+00 mg/kg -- 2.1E-03 -- 1.1E-03 -- 2.6E-04 -- 1.4E-01 5.0E-03 4.E-02 2.6E-03 2.E-02 6.2E-04 4.E-03
WB RM  11 Mercury 1.2E-01 mg/kg -- 1.0E-04 -- 5.4E-05 -- 1.3E-05 -- 1.0E-04 2.4E-04 2.E+00 1.3E-04 1.E+00 3.0E-05 3.E-01
WB RM  11 Nickel 1.7E-01 mg/kg -- 1.5E-04 -- 7.6E-05 -- 1.8E-05 -- 2.0E-02 3.4E-04 2.E-02 1.8E-04 9.E-03 4.3E-05 2.E-03
WB RM  11 Selenium 1.2E+00 mg/kg -- 1.0E-03 -- 5.4E-04 -- 1.3E-04 -- 5.0E-03 2.4E-03 5.E-01 1.3E-03 3.E-01 3.0E-04 6.E-02
WB RM  11 Silver 3.3E-03 mg/kg -- 2.9E-06 -- 1.5E-06 -- 3.5E-07 -- 5.0E-03 6.7E-06 1.E-03 3.4E-06 7.E-04 8.3E-07 2.E-04
WB RM  11 Thallium 2.9E-03 mg/kg -- 2.5E-06 -- 1.3E-06 -- 3.1E-07 -- 6.6E-05 5.9E-06 9.E-02 3.0E-06 5.E-02 7.3E-07 1.E-02
WB RM  11 Zinc 1.2E+01 mg/kg -- 1.0E-02 -- 5.4E-03 -- 1.3E-03 -- 3.0E-01 2.4E-02 8.E-02 1.3E-02 4.E-02 3.0E-03 1.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 3.9E-01 ug/kg -- 3.4E-07 -- 1.7E-07 -- 4.2E-08 -- 3.0E-04 7.9E-07 3.E-03 4.1E-07 1.E-03 9.8E-08 3.E-04
WB RM  11 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 1.0E-06 3.E-08 5.4E-07 2.E-08 1.3E-07 4.E-09 7.0E-02 2.4E-06 3.E-05 1.3E-06 2.E-05 3.0E-07 4.E-06
WB RM  11 2-Methylnaphthalene 1.9E+00 ug/kg -- 1.7E-06 -- 8.5E-07 -- 2.0E-07 -- 4.0E-03 3.9E-06 1.E-03 2.0E-06 5.E-04 4.8E-07 1.E-04
WB RM  11 Acenaphthene 5.7E+00 ug/kg -- 5.0E-06 -- 2.5E-06 -- 6.1E-07 -- 6.0E-02 1.2E-05 2.E-04 5.9E-06 1.E-04 1.4E-06 2.E-05
WB RM  11 Acenaphthylene 1.4E-01 ug/kg -- 1.2E-07 -- 6.3E-08 -- 1.5E-08 -- 6.0E-02 2.8E-07 5.E-06 1.5E-07 2.E-06 3.5E-08 6.E-07
WB RM  11 Anthracene 1.2E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 3.0E-01 2.4E-06 8.E-06 1.3E-06 4.E-06 3.0E-07 1.E-06
WB RM  11 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  11 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Dibenzothiophene 9.4E-01 ug/kg -- 8.2E-07 -- 4.2E-07 -- 1.0E-07 -- 4.0E-02 1.9E-06 5.E-05 9.8E-07 2.E-05 2.4E-07 6.E-06
WB RM  11 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM  11 Fluorene 5.0E+00 ug/kg -- 4.3E-06 -- 2.2E-06 -- 5.4E-07 -- 4.0E-02 1.0E-05 3.E-04 5.2E-06 1.E-04 1.3E-06 3.E-05
WB RM  11 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Naphthalene 1.7E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 -- 2.0E-02 3.4E-06 2.E-04 1.8E-06 9.E-05 4.3E-07 2.E-05
WB RM  11 Phenanthrene 8.5E+00 ug/kg -- 7.4E-06 -- 3.8E-06 -- 9.1E-07 -- 3.0E-02 1.7E-05 6.E-04 8.9E-06 3.E-04 2.1E-06 7.E-05
WB RM  11 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  11 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 2.8E+03 ug/kg 1.4E-02 2.4E-03 3.E-05 1.3E-03 2.E-05 3.0E-04 4.E-06 2.0E-02 5.7E-03 3.E-01 2.9E-03 1.E-01 7.0E-04 4.E-02
WB RM  11 Dibutyl phthalate 3.7E+01 ug/kg -- 3.2E-05 -- 1.7E-05 -- 4.0E-06 -- 1.0E-01 7.5E-05 8.E-04 3.9E-05 4.E-04 9.3E-06 9.E-05
WB RM  11 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  11 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  11
Semi-Volatile Organic 
Compounds

WB RM  11 Benzoic acid 6.1E+02 ug/kg -- 5.3E-04 -- 2.7E-04 -- 6.5E-05 -- 4.0E+00 1.2E-03 3.E-04 6.4E-04 2.E-04 1.5E-04 4.E-05
WB RM  11 Benzyl alcohol 1.4E+01 ug/kg -- 1.2E-05 -- 6.3E-06 -- 1.5E-06 -- 5.0E-01 2.8E-05 6.E-05 1.5E-05 3.E-05 3.5E-06 7.E-06
WB RM  11 Bis(2-chloroethoxy) methane 2.2E+01 ug/kg -- 1.9E-05 -- 9.8E-06 -- 2.4E-06 -- 3.0E-03 4.5E-05 1.E-02 2.3E-05 8.E-03 5.5E-06 2.E-03
WB RM  11 Dibenzofuran 2.8E+00 ug/kg -- 2.4E-06 -- 1.3E-06 -- 3.0E-07 -- 4.0E-02 5.7E-06 1.E-04 2.9E-06 7.E-05 7.0E-07 2.E-05
WB RM  11 Hexachlorobenzene 1.9E+00 ug/kg 1.6E+00 1.7E-06 3.E-06 8.6E-07 1.E-06 2.1E-07 3.E-07 8.0E-04 3.9E-06 5.E-03 2.0E-06 3.E-03 4.8E-07 6.E-04
WB RM  11 Hexachlorobutadiene 5.2E-03 ug/kg 7.8E-02 4.5E-09 4.E-10 2.3E-09 2.E-10 5.6E-10 4.E-11 1.0E-03 1.1E-08 1.E-05 5.4E-09 5.E-06 1.3E-09 1.E-06
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  11 4-Nitrophenol 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 5.0E-03 2.6E-05 5.E-03 1.4E-05 3.E-03 3.3E-06 7.E-04
WB RM  11 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB RM  11 Total PCB Congeners 6.6E+06 pg/g NA 5.7E-03 -- 3.0E-03 -- 7.1E-04 -- NA 1.3E-02 -- 6.9E-03 -- 1.7E-03 --
WB RM  11 Total PCBs, Adjusted 6.4E+06 pg/g 2.0E+00 5.6E-03 1.E-02 2.9E-03 6.E-03 6.9E-04 1.E-03 2.0E-05 1.3E-02 7.E+02 6.7E-03 3.E+02 1.6E-03 8.E+01
WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 2.7E+00 pg/g 1.3E+05 2.4E-09 3.E-04 1.2E-09 2.E-04 2.9E-10 4.E-05 1.0E-09 5.5E-09 6.E+00 2.8E-09 3.E+00 6.8E-10 7.E-01
WB RM  11 Total PCB TEQ 3.6E+01 pg/g 1.3E+05 3.1E-08 4.E-03 1.6E-08 2.E-03 3.8E-09 5.E-04 1.0E-09 7.2E-08 7.E+01 3.7E-08 4.E+01 8.9E-09 9.E+00
WB RM  11 Total TEQ -- -- -- -- 4.E-03 -- 2.E-03 -- 5.E-04 -- -- 8.E+01 -- 4.E+01 -- 1.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 1.6E-02 ug/kg 1.7E+01 1.4E-08 2.E-07 7.2E-09 1.E-07 1.7E-09 3.E-08 3.0E-05 3.2E-08 1.E-03 1.7E-08 6.E-04 4.0E-09 1.E-04
WB RM  11 alpha-Hexachlorocyclohexane 1.9E-02 ug/kg 6.3E+00 1.7E-08 1.E-07 8.5E-09 5.E-08 2.0E-09 1.E-08 8.0E-03 3.9E-08 5.E-06 2.0E-08 2.E-06 4.8E-09 6.E-07
WB RM  11 beta-Hexachlorocyclohexane 1.2E-02 ug/kg 1.8E+00 1.0E-08 2.E-08 5.2E-09 9.E-09 1.3E-09 2.E-09 6.0E-04 2.4E-08 4.E-05 1.2E-08 2.E-05 2.9E-09 5.E-06
WB RM  11 Dieldrin 1.6E+00 ug/kg 1.6E+01 1.4E-06 2.E-05 7.2E-07 1.E-05 1.7E-07 3.E-06 5.0E-05 3.3E-06 7.E-02 1.7E-06 3.E-02 4.1E-07 8.E-03
WB RM  11 Endrin 5.4E-02 ug/kg -- 4.7E-08 -- 2.4E-08 -- 5.8E-09 -- 3.0E-04 1.1E-07 4.E-04 5.6E-08 2.E-04 1.4E-08 5.E-05
WB RM  11 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  11 Endrin ketone 3.5E-03 ug/kg -- 3.0E-09 -- 1.6E-09 -- 3.8E-10 -- 3.0E-04 7.1E-09 2.E-05 3.7E-09 1.E-05 8.8E-10 3.E-06
WB RM  11 gamma-Hexachlorocyclohexane 2.3E-02 ug/kg 1.1E+00 2.0E-08 2.E-08 1.0E-08 1.E-08 2.5E-09 3.E-09 3.0E-04 4.7E-08 2.E-04 2.4E-08 8.E-05 5.8E-09 2.E-05
WB RM  11 Heptachlor 1.0E-02 ug/kg 4.5E+00 8.7E-09 4.E-08 4.4E-09 2.E-08 1.1E-09 5.E-09 5.0E-04 2.0E-08 4.E-05 1.0E-08 2.E-05 2.5E-09 5.E-06
WB RM  11 Heptachlor epoxide 9.2E-02 ug/kg 9.1E+00 8.0E-08 7.E-07 4.1E-08 4.E-07 9.9E-09 9.E-08 1.3E-05 1.9E-07 1.E-02 9.6E-08 7.E-03 2.3E-08 2.E-03
WB RM  11 Total Chlordanes 9.9E+00 ug/kg 3.5E-01 8.6E-06 3.E-06 4.4E-06 2.E-06 1.1E-06 4.E-07 5.0E-04 2.0E-05 4.E-02 1.0E-05 2.E-02 2.5E-06 5.E-03
WB RM  11 Total DDD 6.9E+00 ug/kg 2.4E-01 6.0E-06 1.E-06 3.1E-06 7.E-07 7.4E-07 2.E-07 5.0E-04 1.4E-05 3.E-02 7.2E-06 1.E-02 1.7E-06 3.E-03
WB RM  11 Total DDE 5.3E+01 ug/kg 3.4E-01 4.6E-05 2.E-05 2.4E-05 8.E-06 5.7E-06 2.E-06 5.0E-04 1.1E-04 2.E-01 5.6E-05 1.E-01 1.3E-05 3.E-02
WB RM  11 Total DDT 7.2E+00 ug/kg 3.4E-01 6.3E-06 2.E-06 3.2E-06 1.E-06 7.8E-07 3.E-07 5.0E-04 1.5E-05 3.E-02 7.5E-06 2.E-02 1.8E-06 4.E-03
WB RM  11 Total Endosulfan 3.0E-01 ug/kg -- 2.6E-07 -- 1.3E-07 -- 3.2E-08 -- 6.0E-03 6.1E-07 1.E-04 3.1E-07 5.E-05 7.5E-08 1.E-05

Exposure Point Total 2.E-02 8.E-03 2.E-03
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB Study Area Wide Metals
WB Study Area Wide Aluminum 6.0E+00 mg/kg -- 5.2E-03 -- 2.7E-03 -- 6.4E-04 -- 1.0E+00 1.2E-02 1.E-02 6.2E-03 6.E-03 1.5E-03 1.E-03
WB Study Area Wide Antimony 5.3E-01 mg/kg -- 4.6E-04 -- 2.4E-04 -- 5.7E-05 -- 4.0E-04 1.1E-03 3.E+00 5.5E-04 1.E+00 1.3E-04 3.E-01
WB Study Area Wide Arsenic, inorganic 2.7E-02 mg/kg 1.5E+00 2.3E-05 3.E-05 1.2E-05 2.E-05 2.9E-06 4.E-06 3.0E-04 5.4E-05 2.E-01 2.8E-05 9.E-02 6.7E-06 2.E-02
WB Study Area Wide Cadmium 3.8E-02 mg/kg -- 3.3E-05 -- 1.7E-05 -- 4.1E-06 -- 1.0E-03 7.8E-05 8.E-02 4.0E-05 4.E-02 9.6E-06 1.E-02
WB Study Area Wide Chromium 4.2E-01 mg/kg -- 3.7E-04 -- 1.9E-04 -- 4.5E-05 -- 1.5E+00 8.5E-04 6.E-04 4.4E-04 3.E-04 1.1E-04 7.E-05
WB Study Area Wide Copper 9.2E-01 mg/kg -- 8.0E-04 -- 4.1E-04 -- 9.8E-05 -- 4.0E-02 1.9E-03 5.E-02 9.6E-04 2.E-02 2.3E-04 6.E-03
WB Study Area Wide Lead 1.8E+02 mg/kg NL 1.6E-01 -- 8.2E-02 -- 2.0E-02 -- NL 3.7E-01 -- 1.9E-01 -- 4.6E-02 --
WB Study Area Wide Manganese 1.9E+00 mg/kg -- 1.7E-03 -- 8.5E-04 -- 2.0E-04 -- 1.4E-01 3.9E-03 3.E-02 2.0E-03 1.E-02 4.8E-04 3.E-03
WB Study Area Wide Mercury 1.0E-01 mg/kg -- 8.9E-05 -- 4.6E-05 -- 1.1E-05 -- 1.0E-04 2.1E-04 2.E+00 1.1E-04 1.E+00 2.6E-05 3.E-01
WB Study Area Wide Nickel 1.2E-01 mg/kg -- 1.0E-04 -- 5.3E-05 -- 1.3E-05 -- 2.0E-02 2.4E-04 1.E-02 1.2E-04 6.E-03 3.0E-05 1.E-03
WB Study Area Wide Selenium 1.2E+00 mg/kg -- 1.0E-03 -- 5.4E-04 -- 1.3E-04 -- 5.0E-03 2.4E-03 5.E-01 1.3E-03 3.E-01 3.0E-04 6.E-02
WB Study Area Wide Silver 7.9E-03 mg/kg -- 6.9E-06 -- 3.5E-06 -- 8.4E-07 -- 5.0E-03 1.6E-05 3.E-03 8.2E-06 2.E-03 2.0E-06 4.E-04
WB Study Area Wide Thallium 4.6E-03 mg/kg -- 4.0E-06 -- 2.1E-06 -- 5.0E-07 -- 6.6E-05 9.4E-06 1.E-01 4.8E-06 7.E-02 1.2E-06 2.E-02
WB Study Area Wide Zinc 1.4E+01 mg/kg -- 1.2E-02 -- 6.1E-03 -- 1.5E-03 -- 3.0E-01 2.8E-02 9.E-02 1.4E-02 5.E-02 3.4E-03 1.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 7.1E-01 ug/kg -- 6.1E-07 -- 3.2E-07 -- 7.6E-08 -- 3.0E-04 1.4E-06 5.E-03 7.4E-07 2.E-03 1.8E-07 6.E-04
WB Study Area Wide Tributyltin ion 1.6E+00 ug/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 3.0E-04 3.2E-06 1.E-02 1.7E-06 6.E-03 4.0E-07 1.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 3.5E+00 ug/kg 2.9E-02 3.0E-06 9.E-08 1.6E-06 5.E-08 3.8E-07 1.E-08 7.0E-02 7.1E-06 1.E-04 3.7E-06 5.E-05 8.8E-07 1.E-05
WB Study Area Wide 2-Methylnaphthalene 2.1E+01 ug/kg -- 1.8E-05 -- 9.4E-06 -- 2.2E-06 -- 4.0E-03 4.3E-05 1.E-02 2.2E-05 5.E-03 5.2E-06 1.E-03
WB Study Area Wide Acenaphthene 3.0E+01 ug/kg -- 2.6E-05 -- 1.3E-05 -- 3.2E-06 -- 6.0E-02 6.1E-05 1.E-03 3.1E-05 5.E-04 7.5E-06 1.E-04
WB Study Area Wide Acenaphthylene 1.0E+00 ug/kg -- 9.1E-07 -- 4.7E-07 -- 1.1E-07 -- 6.0E-02 2.1E-06 4.E-05 1.1E-06 2.E-05 2.6E-07 4.E-06
WB Study Area Wide Anthracene 3.2E+00 ug/kg -- 2.8E-06 -- 1.4E-06 -- 3.4E-07 -- 3.0E-01 6.4E-06 2.E-05 3.3E-06 1.E-05 7.9E-07 3.E-06
WB Study Area Wide Benzo(a)anthracene 4.2E-01 ug/kg 7.3E-01 3.7E-07 3.E-07 1.9E-07 1.E-07 4.5E-08 3.E-08 -- 8.6E-07 -- 4.4E-07 -- 1.1E-07 --
WB Study Area Wide Benzo(a)pyrene 4.4E-01 ug/kg 7.3E+00 3.9E-07 3.E-06 2.0E-07 1.E-06 4.8E-08 3.E-07 -- 9.0E-07 -- 4.6E-07 -- 1.1E-07 --
WB Study Area Wide Benzo(b)fluoranthene 3.6E-01 ug/kg 7.3E-01 3.1E-07 2.E-07 1.6E-07 1.E-07 3.9E-08 3.E-08 -- 7.3E-07 -- 3.8E-07 -- 9.0E-08 --
WB Study Area Wide Benzo(g,h,i)perylene 6.3E-01 ug/kg -- 5.5E-07 -- 2.8E-07 -- 6.7E-08 -- 3.0E-02 1.3E-06 4.E-05 6.6E-07 2.E-05 1.6E-07 5.E-06
WB Study Area Wide Benzo(k)fluoranthene 3.0E-01 ug/kg 7.3E-02 2.6E-07 2.E-08 1.4E-07 1.E-08 3.2E-08 2.E-09 -- 6.1E-07 -- 3.2E-07 -- 7.6E-08 --
WB Study Area Wide Chrysene 6.4E-01 ug/kg 7.3E-03 5.6E-07 4.E-09 2.9E-07 2.E-09 6.9E-08 5.E-10 -- 1.3E-06 -- 6.7E-07 -- 1.6E-07 --
WB Study Area Wide Dibenzo(a,h)anthracene 1.6E-01 ug/kg 7.3E+00 1.4E-07 1.E-06 7.2E-08 5.E-07 1.7E-08 1.E-07 -- 3.2E-07 -- 1.7E-07 -- 4.0E-08 --
WB Study Area Wide Dibenzothiophene 3.1E+00 ug/kg -- 2.7E-06 -- 1.4E-06 -- 3.3E-07 -- 4.0E-02 6.3E-06 2.E-04 3.3E-06 8.E-05 7.8E-07 2.E-05
WB Study Area Wide Fluoranthene 7.9E+00 ug/kg -- 6.9E-06 -- 3.5E-06 -- 8.5E-07 -- 4.0E-02 1.6E-05 4.E-04 8.3E-06 2.E-04 2.0E-06 5.E-05
WB Study Area Wide Fluorene 1.5E+01 ug/kg -- 1.3E-05 -- 6.8E-06 -- 1.6E-06 -- 4.0E-02 3.1E-05 8.E-04 1.6E-05 4.E-04 3.8E-06 1.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene 5.1E-01 ug/kg 7.3E-01 4.4E-07 3.E-07 2.3E-07 2.E-07 5.4E-08 4.E-08 -- 1.0E-06 -- 5.3E-07 -- 1.3E-07 --
WB Study Area Wide Naphthalene 2.1E+01 ug/kg -- 1.9E-05 -- 9.5E-06 -- 2.3E-06 -- 2.0E-02 4.3E-05 2.E-03 2.2E-05 1.E-03 5.3E-06 3.E-04
WB Study Area Wide Phenanthrene 2.2E+01 ug/kg -- 2.0E-05 -- 1.0E-05 -- 2.4E-06 -- 3.0E-02 4.6E-05 2.E-03 2.3E-05 8.E-04 5.6E-06 2.E-04
WB Study Area Wide Pyrene 9.3E+00 ug/kg -- 8.1E-06 -- 4.1E-06 -- 9.9E-07 -- 3.0E-02 1.9E-05 6.E-04 9.7E-06 3.E-04 2.3E-06 8.E-05
WB Study Area Wide Total Carcinogenic PAHs -- -- -- -- 5.E-06 -- 2.E-06 -- 6.E-07 -- -- -- -- -- -- --
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 9.5E+03 ug/kg 1.4E-02 8.2E-03 1.E-04 4.2E-03 6.E-05 1.0E-03 1.E-05 2.0E-02 1.9E-02 1.E+00 9.9E-03 5.E-01 2.4E-03 1.E-01
WB Study Area Wide Dibutyl phthalate 3.7E+01 ug/kg -- 3.2E-05 -- 1.7E-05 -- 4.0E-06 -- 1.0E-01 7.5E-05 8.E-04 3.9E-05 4.E-04 9.3E-06 9.E-05
WB Study Area Wide Diethyl phthalate 1.0E+01 ug/kg -- 8.7E-06 -- 4.5E-06 -- 1.1E-06 -- 8.0E-01 2.0E-05 3.E-05 1.0E-05 1.E-05 2.5E-06 3.E-06
WB Study Area Wide Di-n-octyl phthalate 2.1E+03 ug/kg -- 1.8E-03 -- 9.4E-04 -- 2.3E-04 -- 1.0E-01 4.3E-03 4.E-02 2.2E-03 2.E-02 5.3E-04 5.E-03
WB Study Area Wide Semi-Volatile Organic 
WB Study Area Wide Benzoic acid 4.9E+02 ug/kg -- 4.3E-04 -- 2.2E-04 -- 5.3E-05 -- 4.0E+00 1.0E-03 2.E-04 5.1E-04 1.E-04 1.2E-04 3.E-05
WB Study Area Wide Benzyl alcohol 2.8E+01 ug/kg -- 2.4E-05 -- 1.2E-05 -- 3.0E-06 -- 5.0E-01 5.6E-05 1.E-04 2.9E-05 6.E-05 6.9E-06 1.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 1.6E+01 ug/kg -- 1.4E-05 -- 7.2E-06 -- 1.7E-06 -- 3.0E-03 3.3E-05 1.E-02 1.7E-05 6.E-03 4.0E-06 1.E-03
WB Study Area Wide Dibenzofuran 1.4E+01 ug/kg -- 1.3E-05 -- 6.4E-06 -- 1.5E-06 -- 4.0E-02 2.9E-05 7.E-04 1.5E-05 4.E-04 3.6E-06 9.E-05
WB Study Area Wide Hexachlorobenzene 2.8E+00 ug/kg 1.6E+00 2.5E-06 4.E-06 1.3E-06 2.E-06 3.0E-07 5.E-07 8.0E-04 5.8E-06 7.E-03 3.0E-06 4.E-03 7.1E-07 9.E-04
WB Study Area Wide Hexachlorobutadiene 2.7E-01 ug/kg 7.8E-02 2.3E-07 2.E-08 1.2E-07 9.E-09 2.9E-08 2.E-09 1.0E-03 5.4E-07 5.E-04 2.8E-07 3.E-04 6.7E-08 7.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 5.0E-03 2.6E-05 5.E-03 1.4E-05 3.E-03 3.3E-06 7.E-04
WB Study Area Wide 4-Nitrophenol 9.8E+00 ug/kg -- 8.6E-06 -- 4.4E-06 -- 1.1E-06 -- 5.0E-03 2.0E-05 4.E-03 1.0E-05 2.E-03 2.5E-06 5.E-04
WB Study Area Wide Phenol 2.7E+02 ug/kg -- 2.3E-04 -- 1.2E-04 -- 2.9E-05 -- 3.0E-01 5.5E-04 2.E-03 2.8E-04 9.E-04 6.8E-05 2.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 2.7E+03 ug/kg 2.0E+00 2.4E-03 5.E-03 1.2E-03 2.E-03 2.9E-04 6.E-04 2.0E-05 5.6E-03 3.E+02 2.9E-03 1.E+02 6.8E-04 3.E+01
WB Study Area Wide Total PCB Congeners 2.1E+06 pg/g NA 1.8E-03 -- 9.4E-04 -- 2.3E-04 -- NA 4.3E-03 -- 2.2E-03 -- 5.3E-04 --
WB Study Area Wide Total PCBs, Adjusted 2.0E+06 pg/g 2.0E+00 1.8E-03 4.E-03 9.1E-04 2.E-03 2.2E-04 4.E-04 2.0E-05 4.1E-03 2.E+02 2.1E-03 1.E+02 5.1E-04 3.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.2E+01 pg/g 1.3E+05 1.0E-08 1.E-03 5.2E-09 7.E-04 1.3E-09 2.E-04 1.0E-09 2.4E-08 2.E+01 1.2E-08 1.E+01 2.9E-09 3.E+00
WB Study Area Wide Total PCB TEQ 9.7E+00 pg/g 1.3E+05 8.4E-09 1.E-03 4.3E-09 6.E-04 1.0E-09 1.E-04 1.0E-09 2.0E-08 2.E+01 1.0E-08 1.E+01 2.4E-09 2.E+00
WB Study Area Wide Total TEQ -- -- -- -- 2.E-03 -- 1.E-03 -- 3.E-04 -- -- 4.E+01 -- 2.E+01 -- 5.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 2.5E-02 ug/kg 1.7E+01 2.2E-08 4.E-07 1.1E-08 2.E-07 2.7E-09 5.E-08 3.0E-05 5.1E-08 2.E-03 2.6E-08 9.E-04 6.3E-09 2.E-04
WB Study Area Wide alpha-Hexachlorocyclohexane 3.1E-02 ug/kg 6.3E+00 2.7E-08 2.E-07 1.4E-08 9.E-08 3.3E-09 2.E-08 8.0E-03 6.2E-08 8.E-06 3.2E-08 4.E-06 7.7E-09 1.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 1.7E-02 ug/kg 1.8E+00 1.5E-08 3.E-08 7.6E-09 1.E-08 1.8E-09 3.E-09 6.0E-04 3.4E-08 6.E-05 1.8E-08 3.E-05 4.3E-09 7.E-06
WB Study Area Wide Dieldrin 3.5E+00 ug/kg 1.6E+01 3.1E-06 5.E-05 1.6E-06 3.E-05 3.8E-07 6.E-06 5.0E-05 7.1E-06 1.E-01 3.7E-06 7.E-02 8.8E-07 2.E-02
WB Study Area Wide Endrin 3.2E-02 ug/kg -- 2.8E-08 -- 1.4E-08 -- 3.4E-09 -- 3.0E-04 6.5E-08 2.E-04 3.3E-08 1.E-04 8.0E-09 3.E-05
WB Study Area Wide Endrin aldehyde 6.2E-03 ug/kg -- 5.4E-09 -- 2.8E-09 -- 6.7E-10 -- 3.0E-04 1.3E-08 4.E-05 6.5E-09 2.E-05 1.6E-09 5.E-06
WB Study Area Wide Endrin ketone 1.5E-02 ug/kg -- 1.3E-08 -- 6.8E-09 -- 1.6E-09 -- 3.0E-04 3.1E-08 1.E-04 1.6E-08 5.E-05 3.8E-09 1.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 2.5E-02 ug/kg 1.1E+00 2.2E-08 2.E-08 1.1E-08 1.E-08 2.7E-09 3.E-09 3.0E-04 5.2E-08 2.E-04 2.6E-08 9.E-05 6.4E-09 2.E-05
WB Study Area Wide Heptachlor 1.2E-02 ug/kg 4.5E+00 1.1E-08 5.E-08 5.5E-09 2.E-08 1.3E-09 6.E-09 5.0E-04 2.5E-08 5.E-05 1.3E-08 3.E-05 3.1E-09 6.E-06
WB Study Area Wide Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 1.1E-07 1.E-06 5.6E-08 5.E-07 1.3E-08 1.E-07 1.3E-05 2.5E-07 2.E-02 1.3E-07 1.E-02 3.1E-08 2.E-03
WB Study Area Wide Total Chlordanes 1.2E+01 ug/kg 3.5E-01 1.1E-05 4.E-06 5.6E-06 2.E-06 1.3E-06 5.E-07 5.0E-04 2.5E-05 5.E-02 1.3E-05 3.E-02 3.1E-06 6.E-03
WB Study Area Wide Total DDD 7.1E+01 ug/kg 2.4E-01 6.1E-05 1.E-05 3.2E-05 8.E-06 7.6E-06 2.E-06 5.0E-04 1.4E-04 3.E-01 7.4E-05 1.E-01 1.8E-05 4.E-02
WB Study Area Wide Total DDE 1.4E+02 ug/kg 3.4E-01 1.2E-04 4.E-05 6.2E-05 2.E-05 1.5E-05 5.E-06 5.0E-04 2.8E-04 6.E-01 1.4E-04 3.E-01 3.5E-05 7.E-02
WB Study Area Wide Total DDT 1.0E+02 ug/kg 3.4E-01 9.0E-05 3.E-05 4.6E-05 2.E-05 1.1E-05 4.E-06 5.0E-04 2.1E-04 4.E-01 1.1E-04 2.E-01 2.6E-05 5.E-02
WB Study Area Wide Total Endosulfan 2.9E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 3.1E-07 -- 6.0E-03 5.8E-06 1.E-03 3.0E-06 5.E-04 7.2E-07 1.E-04

Exposure Point Total 6.E-03 3.E-03 8.E-04
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  2 Metals
F RM  2 Aluminum 1.6E+00 mg/kg -- 1.4E-03 -- 7.0E-04 -- 1.7E-04 -- 1.0E+00 3.2E-03 3.E-03 1.6E-03 2.E-03 3.9E-04 4.E-04
F RM  2 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  2 Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.0E-05 4.E-05 1.5E-05 2.E-05 3.6E-06 5.E-06 3.0E-04 6.9E-05 2.E-01 3.5E-05 1.E-01 8.5E-06 3.E-02
F RM  2 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  2 Chromium 2.0E-01 mg/kg -- 1.7E-04 -- 8.9E-05 -- 2.1E-05 -- 1.5E+00 4.1E-04 3.E-04 2.1E-04 1.E-04 5.0E-05 3.E-05
F RM  2 Copper 3.8E-01 mg/kg -- 3.3E-04 -- 1.7E-04 -- 4.1E-05 -- 4.0E-02 7.7E-04 2.E-02 4.0E-04 1.E-02 9.6E-05 2.E-03
F RM  2 Lead 1.1E-02 mg/kg NL 9.6E-06 -- 4.9E-06 -- 1.2E-06 -- NL 2.2E-05 -- 1.1E-05 -- 2.8E-06 --
F RM  2 Manganese 5.0E-01 mg/kg -- 4.4E-04 -- 2.2E-04 -- 5.4E-05 -- 1.4E-01 1.0E-03 7.E-03 5.2E-04 4.E-03 1.3E-04 9.E-04
F RM  2 Mercury 6.3E-02 mg/kg -- 5.5E-05 -- 2.8E-05 -- 6.7E-06 -- 1.0E-04 1.3E-04 1.E+00 6.6E-05 7.E-01 1.6E-05 2.E-01
F RM  2 Nickel 1.3E-01 mg/kg -- 1.1E-04 -- 5.9E-05 -- 1.4E-05 -- 2.0E-02 2.7E-04 1.E-02 1.4E-04 7.E-03 3.3E-05 2.E-03
F RM  2 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  2 Silver 2.0E-03 mg/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 5.0E-03 4.1E-06 8.E-04 2.1E-06 4.E-04 5.0E-07 1.E-04
F RM  2 Thallium 6.8E-03 mg/kg -- 5.9E-06 -- 3.0E-06 -- 7.3E-07 -- 6.6E-05 1.4E-05 2.E-01 7.1E-06 1.E-01 1.7E-06 3.E-02
F RM  2 Zinc 7.8E+00 mg/kg -- 6.8E-03 -- 3.5E-03 -- 8.4E-04 -- 3.0E-01 1.6E-02 5.E-02 8.2E-03 3.E-02 2.0E-03 7.E-03
F RM  2 Butyltins
F RM  2 Dibutyltin ion 2.9E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 3.1E-08 -- 3.0E-04 5.9E-07 2.E-03 3.0E-07 1.E-03 7.3E-08 2.E-04
F RM  2 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 1.0E-06 3.E-08 5.4E-07 2.E-08 1.3E-07 4.E-09 7.0E-02 2.4E-06 3.E-05 1.3E-06 2.E-05 3.0E-07 4.E-06
F RM  2 2-Methylnaphthalene 1.3E+00 ug/kg -- 1.1E-06 -- 5.8E-07 -- 1.4E-07 -- 4.0E-03 2.6E-06 7.E-04 1.4E-06 3.E-04 3.3E-07 8.E-05
F RM  2 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  2 Acenaphthylene 2.6E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.8E-08 -- 6.0E-02 5.3E-07 9.E-06 2.7E-07 5.E-06 6.5E-08 1.E-06
F RM  2 Anthracene 5.8E-01 ug/kg -- 5.0E-07 -- 2.6E-07 -- 6.2E-08 -- 3.0E-01 1.2E-06 4.E-06 6.0E-07 2.E-06 1.5E-07 5.E-07
F RM  2 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  2 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Dibenzothiophene 2.6E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.8E-08 -- 4.0E-02 5.3E-07 1.E-05 2.7E-07 7.E-06 6.5E-08 2.E-06
F RM  2 Fluoranthene 1.5E+00 ug/kg -- 1.3E-06 -- 6.7E-07 -- 1.6E-07 -- 4.0E-02 3.0E-06 8.E-05 1.6E-06 4.E-05 3.8E-07 9.E-06
F RM  2 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  2 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Naphthalene 7.9E-01 ug/kg -- 6.9E-07 -- 3.5E-07 -- 8.5E-08 -- 2.0E-02 1.6E-06 8.E-05 8.2E-07 4.E-05 2.0E-07 1.E-05
F RM  2 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  2 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  2 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  2 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  2 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  2
Semi-Volatile Organic 
Compounds

F RM  2 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  2 Hexachlorobenzene 3.4E-01 ug/kg 1.6E+00 2.9E-07 5.E-07 1.5E-07 2.E-07 3.6E-08 6.E-08 8.0E-04 6.9E-07 9.E-04 3.5E-07 4.E-04 8.5E-08 1.E-04
F RM  2 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  2 Total PCB Congeners 2.0E+05 pg/g NA 1.7E-04 -- 8.9E-05 -- 2.1E-05 -- NA 4.0E-04 -- 2.1E-04 -- 5.0E-05 --
F RM  2 Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 1.5E-04 3.E-04 7.8E-05 2.E-04 1.9E-05 4.E-05 2.0E-05 3.6E-04 2.E+01 1.8E-04 9.E+00 4.4E-05 2.E+00
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.9E-10 3.E-05 9.9E-11 1.E-05 2.4E-11 3.E-06 1.0E-09 4.5E-10 4.E-01 2.3E-10 2.E-01 5.5E-11 6.E-02
F RM  2 Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.6E-09 2.E-04 8.0E-10 1.E-04 1.9E-10 3.E-05 1.0E-09 3.7E-09 4.E+00 1.9E-09 2.E+00 4.5E-10 5.E-01
F RM  2 Total TEQ -- -- -- -- 2.E-04 -- 1.E-04 -- 3.E-05 -- -- 4.E+00 -- 2.E+00 -- 5.E-01
F RM  2 Pesticides
F RM  2 Aldrin 6.9E-03 ug/kg 1.7E+01 6.0E-09 1.E-07 3.1E-09 5.E-08 7.4E-10 1.E-08 3.0E-05 1.4E-08 5.E-04 7.2E-09 2.E-04 1.7E-09 6.E-05
F RM  2 alpha-Hexachlorocyclohexane 5.2E-03 ug/kg 6.3E+00 4.5E-09 3.E-08 2.3E-09 1.E-08 5.6E-10 4.E-09 8.0E-03 1.1E-08 1.E-06 5.4E-09 7.E-07 1.3E-09 2.E-07
F RM  2 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  2 Dieldrin 4.2E-01 ug/kg 1.6E+01 3.7E-07 6.E-06 1.9E-07 3.E-06 4.5E-08 7.E-07 5.0E-05 8.6E-07 2.E-02 4.4E-07 9.E-03 1.1E-07 2.E-03
F RM  2 Endrin 7.1E-03 ug/kg -- 6.2E-09 -- 3.2E-09 -- 7.6E-10 -- 3.0E-04 1.4E-08 5.E-05 7.4E-09 2.E-05 1.8E-09 6.E-06
F RM  2 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  2 Heptachlor epoxide 2.7E-02 ug/kg 9.1E+00 2.4E-08 2.E-07 1.2E-08 1.E-07 2.9E-09 3.E-08 1.3E-05 5.5E-08 4.E-03 2.8E-08 2.E-03 6.8E-09 5.E-04
F RM  2 Total Chlordanes 1.5E+00 ug/kg 3.5E-01 1.3E-06 5.E-07 6.7E-07 2.E-07 1.6E-07 6.E-08 5.0E-04 3.1E-06 6.E-03 1.6E-06 3.E-03 3.8E-07 8.E-04
F RM  2 Total DDD 2.9E+00 ug/kg 2.4E-01 2.6E-06 6.E-07 1.3E-06 3.E-07 3.1E-07 8.E-08 5.0E-04 6.0E-06 1.E-02 3.1E-06 6.E-03 7.3E-07 1.E-03
F RM  2 Total DDE 1.1E+01 ug/kg 3.4E-01 9.8E-06 3.E-06 5.0E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 2.3E-05 5.E-02 1.2E-05 2.E-02 2.8E-06 6.E-03
F RM  2 Total DDT 7.2E-01 ug/kg 3.4E-01 6.3E-07 2.E-07 3.2E-07 1.E-07 7.7E-08 3.E-08 5.0E-04 1.5E-06 3.E-03 7.5E-07 2.E-03 1.8E-07 4.E-04
F RM  2 Total Endosulfan 1.1E-01 ug/kg -- 9.5E-08 -- 4.9E-08 -- 1.2E-08 -- 6.0E-03 2.2E-07 4.E-05 1.1E-07 2.E-05 2.7E-08 5.E-06

Exposure Point Total 6.E-04 3.E-04 7.E-05
F RM  3 Metals
F RM  3 Aluminum 3.4E+00 mg/kg -- 3.0E-03 -- 1.5E-03 -- 3.6E-04 -- 1.0E+00 6.9E-03 7.E-03 3.5E-03 4.E-03 8.5E-04 9.E-04
F RM  3 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  3 Arsenic, inorganic 2.9E-02 mg/kg 1.5E+00 2.5E-05 4.E-05 1.3E-05 2.E-05 3.1E-06 5.E-06 3.0E-04 5.9E-05 2.E-01 3.0E-05 1.E-01 7.3E-06 2.E-02
F RM  3 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  3 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  3 Copper 9.4E-01 mg/kg -- 8.1E-04 -- 4.2E-04 -- 1.0E-04 -- 4.0E-02 1.9E-03 5.E-02 9.8E-04 2.E-02 2.3E-04 6.E-03
F RM  3 Lead 5.2E-01 mg/kg NL 4.5E-04 -- 2.3E-04 -- 5.6E-05 -- NL 1.1E-03 -- 5.4E-04 -- 1.3E-04 --
F RM  3 Manganese 4.1E-01 mg/kg -- 3.6E-04 -- 1.8E-04 -- 4.4E-05 -- 1.4E-01 8.4E-04 6.E-03 4.3E-04 3.E-03 1.0E-04 7.E-04
F RM  3 Mercury 1.8E-01 mg/kg -- 1.6E-04 -- 8.0E-05 -- 1.9E-05 -- 1.0E-04 3.6E-04 4.E+00 1.9E-04 2.E+00 4.5E-05 4.E-01
F RM  3 Nickel 1.2E-01 mg/kg -- 1.1E-04 -- 5.5E-05 -- 1.3E-05 -- 2.0E-02 2.5E-04 1.E-02 1.3E-04 6.E-03 3.1E-05 2.E-03
F RM  3 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  3 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  3 Thallium 1.0E-02 mg/kg -- 8.9E-06 -- 4.6E-06 -- 1.1E-06 -- 6.6E-05 2.1E-05 3.E-01 1.1E-05 2.E-01 2.6E-06 4.E-02
F RM  3 Zinc 9.0E+00 mg/kg -- 7.9E-03 -- 4.0E-03 -- 9.7E-04 -- 3.0E-01 1.8E-02 6.E-02 9.4E-03 3.E-02 2.3E-03 8.E-03
F RM  3 Butyltins
F RM  3 Dibutyltin ion 4.1E-01 ug/kg -- 3.6E-07 -- 1.8E-07 -- 4.4E-08 -- 3.0E-04 8.3E-07 3.E-03 4.3E-07 1.E-03 1.0E-07 3.E-04
F RM  3 Tributyltin ion 5.8E-01 ug/kg -- 5.0E-07 -- 2.6E-07 -- 6.2E-08 -- 3.0E-04 1.2E-06 4.E-03 6.0E-07 2.E-03 1.5E-07 5.E-04
F RM  3 PAHs
F RM  3 1-Methylnaphthalene 2.4E+00 ug/kg 2.9E-02 2.1E-06 6.E-08 1.1E-06 3.E-08 2.6E-07 7.E-09 7.0E-02 4.9E-06 7.E-05 2.5E-06 4.E-05 6.0E-07 9.E-06
F RM  3 2-Methylnaphthalene 2.9E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 3.1E-07 -- 4.0E-03 5.9E-06 1.E-03 3.0E-06 8.E-04 7.3E-07 2.E-04
F RM  3 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  3 Acenaphthylene 1.6E-01 ug/kg -- 1.4E-07 -- 7.2E-08 -- 1.7E-08 -- 6.0E-02 3.2E-07 5.E-06 1.7E-07 3.E-06 4.0E-08 7.E-07
F RM  3 Anthracene 6.8E-01 ug/kg -- 5.9E-07 -- 3.0E-07 -- 7.3E-08 -- 3.0E-01 1.4E-06 5.E-06 7.1E-07 2.E-06 1.7E-07 6.E-07
F RM  3 Benzo(a)anthracene 8.8E-01 ug/kg 7.3E-01 7.7E-07 6.E-07 3.9E-07 3.E-07 9.4E-08 7.E-08 -- 1.8E-06 -- 9.2E-07 -- 2.2E-07 --
F RM  3 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  3 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Chrysene 6.2E+00 ug/kg 7.3E-03 5.4E-06 4.E-08 2.8E-06 2.E-08 6.6E-07 5.E-09 -- 1.3E-05 -- 6.5E-06 -- 1.6E-06 --
F RM  3 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Dibenzothiophene 4.0E-01 ug/kg -- 3.5E-07 -- 1.8E-07 -- 4.3E-08 -- 4.0E-02 8.1E-07 2.E-05 4.2E-07 1.E-05 1.0E-07 3.E-06
F RM  3 Fluoranthene 5.5E+00 ug/kg -- 4.8E-06 -- 2.5E-06 -- 5.9E-07 -- 4.0E-02 1.1E-05 3.E-04 5.7E-06 1.E-04 1.4E-06 3.E-05
F RM  3 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  3 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Naphthalene 9.5E-01 ug/kg -- 8.3E-07 -- 4.2E-07 -- 1.0E-07 -- 2.0E-02 1.9E-06 1.E-04 9.9E-07 5.E-05 2.4E-07 1.E-05
F RM  3 Phenanthrene 2.7E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.9E-07 -- 3.0E-02 5.5E-06 2.E-04 2.8E-06 9.E-05 6.8E-07 2.E-05
F RM  3 Pyrene 4.2E+00 ug/kg -- 3.7E-06 -- 1.9E-06 -- 4.5E-07 -- 3.0E-02 8.5E-06 3.E-04 4.4E-06 1.E-04 1.1E-06 4.E-05
F RM  3 Total Carcinogenic PAHs -- -- -- -- 6.E-07 -- 3.E-07 -- 7.E-08 -- -- -- -- -- -- --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  3 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  3 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  3
Semi-Volatile Organic 
Compounds

F RM  3 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  3 Hexachlorobenzene 4.3E-01 ug/kg 1.6E+00 3.7E-07 6.E-07 1.9E-07 3.E-07 4.6E-08 7.E-08 8.0E-04 8.7E-07 1.E-03 4.5E-07 6.E-04 1.1E-07 1.E-04
F RM  3 Hexachlorobutadiene 2.2E-02 ug/kg 7.8E-02 1.9E-08 2.E-09 1.0E-08 8.E-10 2.4E-09 2.E-10 1.0E-03 4.5E-08 5.E-05 2.3E-08 2.E-05 5.6E-09 6.E-06
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  3 Phenols
F RM  3 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 6.0E+01 ug/kg 2.0E+00 5.2E-05 1.E-04 2.7E-05 5.E-05 6.4E-06 1.E-05 2.0E-05 1.2E-04 6.E+00 6.3E-05 3.E+00 1.5E-05 8.E-01
F RM  3 Total PCB Congeners 4.1E+04 pg/g NA 3.5E-05 -- 1.8E-05 -- 4.4E-06 -- NA 8.3E-05 -- 4.2E-05 -- 1.0E-05 --
F RM  3 Total PCBs, Adjusted 3.8E+04 pg/g 2.0E+00 3.3E-05 7.E-05 1.7E-05 3.E-05 4.0E-06 8.E-06 2.0E-05 7.6E-05 4.E+00 3.9E-05 2.E+00 9.4E-06 5.E-01
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 2.6E-01 pg/g 1.3E+05 2.2E-10 3.E-05 1.2E-10 2.E-05 2.8E-11 4.E-06 1.0E-09 5.2E-10 5.E-01 2.7E-10 3.E-01 6.5E-11 6.E-02
F RM  3 Total PCB TEQ 4.9E-01 pg/g 1.3E+05 4.3E-10 6.E-05 2.2E-10 3.E-05 5.3E-11 7.E-06 1.0E-09 1.0E-09 1.E+00 5.1E-10 5.E-01 1.2E-10 1.E-01
F RM  3 Total TEQ -- -- -- -- 8.E-05 -- 4.E-05 -- 1.E-05 -- -- 2.E+00 -- 8.E-01 -- 2.E-01
F RM  3 Pesticides
F RM  3 Aldrin 5.2E-03 ug/kg 1.7E+01 4.5E-09 8.E-08 2.3E-09 4.E-08 5.6E-10 9.E-09 3.0E-05 1.1E-08 4.E-04 5.4E-09 2.E-04 1.3E-09 4.E-05
F RM  3 alpha-Hexachlorocyclohexane 4.3E-03 ug/kg 6.3E+00 3.7E-09 2.E-08 1.9E-09 1.E-08 4.6E-10 3.E-09 8.0E-03 8.6E-09 1.E-06 4.4E-09 6.E-07 1.1E-09 1.E-07
F RM  3 beta-Hexachlorocyclohexane 4.5E+00 ug/kg 1.8E+00 3.9E-06 7.E-06 2.0E-06 4.E-06 4.8E-07 9.E-07 6.0E-04 9.1E-06 2.E-02 4.7E-06 8.E-03 1.1E-06 2.E-03
F RM  3 Dieldrin 3.3E+00 ug/kg 1.6E+01 2.9E-06 5.E-05 1.5E-06 2.E-05 3.5E-07 6.E-06 5.0E-05 6.7E-06 1.E-01 3.4E-06 7.E-02 8.3E-07 2.E-02
F RM  3 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  3 Endrin aldehyde 2.0E+00 ug/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 3.0E-04 4.1E-06 1.E-02 2.1E-06 7.E-03 5.0E-07 2.E-03
F RM  3 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  3 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  3 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  3 Heptachlor epoxide 2.4E-02 ug/kg 9.1E+00 2.1E-08 2.E-07 1.1E-08 1.E-07 2.6E-09 2.E-08 1.3E-05 4.9E-08 4.E-03 2.5E-08 2.E-03 6.1E-09 5.E-04
F RM  3 Total Chlordanes 7.8E+00 ug/kg 3.5E-01 6.7E-06 2.E-06 3.5E-06 1.E-06 8.3E-07 3.E-07 5.0E-04 1.6E-05 3.E-02 8.1E-06 2.E-02 1.9E-06 4.E-03
F RM  3 Total DDD 4.7E+00 ug/kg 2.4E-01 4.1E-06 1.E-06 2.1E-06 5.E-07 5.0E-07 1.E-07 5.0E-04 9.5E-06 2.E-02 4.9E-06 1.E-02 1.2E-06 2.E-03
F RM  3 Total DDE 2.6E+01 ug/kg 3.4E-01 2.2E-05 8.E-06 1.1E-05 4.E-06 2.7E-06 9.E-07 5.0E-04 5.2E-05 1.E-01 2.7E-05 5.E-02 6.4E-06 1.E-02
F RM  3 Total DDT 1.3E+01 ug/kg 3.4E-01 1.1E-05 4.E-06 5.8E-06 2.E-06 1.4E-06 5.E-07 5.0E-04 2.6E-05 5.E-02 1.3E-05 3.E-02 3.2E-06 6.E-03
F RM  3 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 3.E-04 1.E-04 3.E-05
F RM  4 Metals
F RM  4 Aluminum 1.4E+00 mg/kg -- 1.2E-03 -- 6.3E-04 -- 1.5E-04 -- 1.0E+00 2.8E-03 3.E-03 1.5E-03 1.E-03 3.5E-04 4.E-04
F RM  4 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  4 Arsenic, inorganic 2.2E-02 mg/kg 1.5E+00 1.9E-05 3.E-05 9.8E-06 1.E-05 2.4E-06 4.E-06 3.0E-04 4.5E-05 1.E-01 2.3E-05 8.E-02 5.5E-06 2.E-02
F RM  4 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  4 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  4 Copper 3.3E-01 mg/kg -- 2.9E-04 -- 1.5E-04 -- 3.6E-05 -- 4.0E-02 6.8E-04 2.E-02 3.5E-04 9.E-03 8.4E-05 2.E-03
F RM  4 Lead 5.6E-02 mg/kg NL 4.9E-05 -- 2.5E-05 -- 6.0E-06 -- NL 1.1E-04 -- 5.8E-05 -- 1.4E-05 --
F RM  4 Manganese 5.3E-01 mg/kg -- 4.6E-04 -- 2.4E-04 -- 5.7E-05 -- 1.4E-01 1.1E-03 8.E-03 5.5E-04 4.E-03 1.3E-04 1.E-03
F RM  4 Mercury 2.4E-01 mg/kg -- 2.1E-04 -- 1.1E-04 -- 2.5E-05 -- 1.0E-04 4.8E-04 5.E+00 2.5E-04 2.E+00 5.9E-05 6.E-01
F RM  4 Nickel 7.1E-02 mg/kg -- 6.2E-05 -- 3.2E-05 -- 7.6E-06 -- 2.0E-02 1.4E-04 7.E-03 7.4E-05 4.E-03 1.8E-05 9.E-04
F RM  4 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  4 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  4 Thallium 4.4E-03 mg/kg -- 3.8E-06 -- 2.0E-06 -- 4.7E-07 -- 6.6E-05 8.9E-06 1.E-01 4.6E-06 7.E-02 1.1E-06 2.E-02
F RM  4 Zinc 8.6E+00 mg/kg -- 7.5E-03 -- 3.9E-03 -- 9.2E-04 -- 3.0E-01 1.8E-02 6.E-02 9.0E-03 3.E-02 2.2E-03 7.E-03
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  4 Butyltins
F RM  4 Dibutyltin ion 7.2E-01 ug/kg -- 6.3E-07 -- 3.2E-07 -- 7.7E-08 -- 3.0E-04 1.5E-06 5.E-03 7.5E-07 3.E-03 1.8E-07 6.E-04
F RM  4 Tributyltin ion 9.2E-01 ug/kg -- 8.0E-07 -- 4.1E-07 -- 9.9E-08 -- 3.0E-04 1.9E-06 6.E-03 9.6E-07 3.E-03 2.3E-07 8.E-04
F RM  4 PAHs
F RM  4 1-Methylnaphthalene 5.9E-01 ug/kg 2.9E-02 5.1E-07 1.E-08 2.6E-07 8.E-09 6.3E-08 2.E-09 7.0E-02 1.2E-06 2.E-05 6.2E-07 9.E-06 1.5E-07 2.E-06
F RM  4 2-Methylnaphthalene 8.2E-01 ug/kg -- 7.1E-07 -- 3.7E-07 -- 8.8E-08 -- 4.0E-03 1.7E-06 4.E-04 8.6E-07 2.E-04 2.1E-07 5.E-05
F RM  4 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  4 Acenaphthylene 2.9E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 3.1E-08 -- 6.0E-02 5.9E-07 1.E-05 3.0E-07 5.E-06 7.3E-08 1.E-06
F RM  4 Anthracene 6.3E-01 ug/kg -- 5.5E-07 -- 2.8E-07 -- 6.8E-08 -- 3.0E-01 1.3E-06 4.E-06 6.6E-07 2.E-06 1.6E-07 5.E-07
F RM  4 Benzo(a)anthracene 3.6E-01 ug/kg 7.3E-01 3.1E-07 2.E-07 1.6E-07 1.E-07 3.9E-08 3.E-08 -- 7.3E-07 -- 3.8E-07 -- 9.0E-08 --
F RM  4 Benzo(a)pyrene 2.3E-01 ug/kg 7.3E+00 2.0E-07 1.E-06 1.0E-07 8.E-07 2.5E-08 2.E-07 -- 4.7E-07 -- 2.4E-07 -- 5.8E-08 --
F RM  4 Benzo(b)fluoranthene 1.0E+00 ug/kg 7.3E-01 8.7E-07 6.E-07 4.5E-07 3.E-07 1.1E-07 8.E-08 -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 --
F RM  4 Benzo(g,h,i)perylene 3.4E-01 ug/kg -- 3.0E-07 -- 1.5E-07 -- 3.6E-08 -- 3.0E-02 6.9E-07 2.E-05 3.5E-07 1.E-05 8.5E-08 3.E-06
F RM  4 Benzo(k)fluoranthene 3.7E-01 ug/kg 7.3E-02 3.2E-07 2.E-08 1.7E-07 1.E-08 4.0E-08 3.E-09 -- 7.5E-07 -- 3.9E-07 -- 9.3E-08 --
F RM  4 Chrysene 6.1E-01 ug/kg 7.3E-03 5.3E-07 4.E-09 2.7E-07 2.E-09 6.5E-08 5.E-10 -- 1.2E-06 -- 6.4E-07 -- 1.5E-07 --
F RM  4 Dibenzo(a,h)anthracene 1.5E-01 ug/kg 7.3E+00 1.3E-07 1.E-06 6.7E-08 5.E-07 1.6E-08 1.E-07 -- 3.0E-07 -- 1.6E-07 -- 3.8E-08 --
F RM  4 Dibenzothiophene 5.9E-01 ug/kg -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 -- 4.0E-02 1.2E-06 3.E-05 6.2E-07 2.E-05 1.5E-07 4.E-06
F RM  4 Fluoranthene 2.5E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 4.0E-02 5.1E-06 1.E-04 2.6E-06 7.E-05 6.3E-07 2.E-05
F RM  4 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  4 Indeno(1,2,3-cd)pyrene 3.5E-01 ug/kg 7.3E-01 3.0E-07 2.E-07 1.6E-07 1.E-07 3.8E-08 3.E-08 -- 7.1E-07 -- 3.7E-07 -- 8.8E-08 --
F RM  4 Naphthalene 1.2E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 2.0E-02 2.4E-06 1.E-04 1.3E-06 6.E-05 3.0E-07 2.E-05
F RM  4 Phenanthrene 4.3E+00 ug/kg -- 3.7E-06 -- 1.9E-06 -- 4.6E-07 -- 3.0E-02 8.7E-06 3.E-04 4.5E-06 1.E-04 1.1E-06 4.E-05
F RM  4 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  4 Total Carcinogenic PAHs -- -- -- -- 4.E-06 -- 2.E-06 -- 4.E-07 -- -- -- -- -- -- --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  4 Dibutyl phthalate 4.3E+01 ug/kg -- 3.7E-05 -- 1.9E-05 -- 4.6E-06 -- 1.0E-01 8.7E-05 9.E-04 4.5E-05 4.E-04 1.1E-05 1.E-04
F RM  4 Diethyl phthalate 1.7E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.8E-06 -- 8.0E-01 3.4E-05 4.E-05 1.8E-05 2.E-05 4.3E-06 5.E-06

F RM  4
Semi-Volatile Organic 
Compounds

F RM  4 Benzyl alcohol 2.4E+01 ug/kg -- 2.1E-05 -- 1.1E-05 -- 2.6E-06 -- 5.0E-01 4.9E-05 1.E-04 2.5E-05 5.E-05 6.0E-06 1.E-05
F RM  4 Hexachlorobenzene 4.6E-01 ug/kg 1.6E+00 4.0E-07 6.E-07 2.0E-07 3.E-07 4.9E-08 8.E-08 8.0E-04 9.3E-07 1.E-03 4.8E-07 6.E-04 1.1E-07 1.E-04
F RM  4 Hexachlorobutadiene 1.3E-02 ug/kg 7.8E-02 1.1E-08 9.E-10 5.9E-09 5.E-10 1.4E-09 1.E-10 1.0E-03 2.7E-08 3.E-05 1.4E-08 1.E-05 3.3E-09 3.E-06
F RM  4 Phenols
F RM  4 4-Nitrophenol 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 5.0E-03 2.6E-05 5.E-03 1.4E-05 3.E-03 3.3E-06 7.E-04
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  4 Total PCB Congeners 2.4E+05 pg/g NA 2.1E-04 -- 1.1E-04 -- 2.6E-05 -- NA 4.9E-04 -- 2.5E-04 -- 6.0E-05 --
F RM  4 Total PCBs, Adjusted 2.2E+05 pg/g 2.0E+00 1.9E-04 4.E-04 9.7E-05 2.E-04 2.3E-05 5.E-05 2.0E-05 4.4E-04 2.E+01 2.3E-04 1.E+01 5.4E-05 3.E+00
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 3.6E-01 pg/g 1.3E+05 3.1E-10 4.E-05 1.6E-10 2.E-05 3.8E-11 5.E-06 1.0E-09 7.2E-10 7.E-01 3.7E-10 4.E-01 8.9E-11 9.E-02
F RM  4 Total PCB TEQ 1.3E+00 pg/g 1.3E+05 1.2E-09 2.E-04 6.0E-10 8.E-05 1.4E-10 2.E-05 1.0E-09 2.7E-09 3.E+00 1.4E-09 1.E+00 3.4E-10 3.E-01
F RM  4 Total TEQ -- -- -- -- 2.E-04 -- 1.E-04 -- 2.E-05 -- -- 3.E+00 -- 2.E+00 -- 4.E-01
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  4 Pesticides
F RM  4 Aldrin 5.8E-03 ug/kg 1.7E+01 5.0E-09 9.E-08 2.6E-09 4.E-08 6.2E-10 1.E-08 3.0E-05 1.2E-08 4.E-04 6.0E-09 2.E-04 1.4E-09 5.E-05
F RM  4 alpha-Hexachlorocyclohexane 3.9E-03 ug/kg 6.3E+00 3.4E-09 2.E-08 1.8E-09 1.E-08 4.2E-10 3.E-09 8.0E-03 8.0E-09 1.E-06 4.1E-09 5.E-07 9.9E-10 1.E-07
F RM  4 beta-Hexachlorocyclohexane 2.8E-03 ug/kg 1.8E+00 2.4E-09 4.E-09 1.2E-09 2.E-09 3.0E-10 5.E-10 6.0E-04 5.7E-09 9.E-06 2.9E-09 5.E-06 7.0E-10 1.E-06
F RM  4 Dieldrin 3.8E-01 ug/kg 1.6E+01 3.3E-07 5.E-06 1.7E-07 3.E-06 4.0E-08 6.E-07 5.0E-05 7.6E-07 2.E-02 3.9E-07 8.E-03 9.4E-08 2.E-03
F RM  4 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  4 Heptachlor epoxide 2.2E-02 ug/kg 9.1E+00 1.9E-08 2.E-07 9.9E-09 9.E-08 2.4E-09 2.E-08 1.3E-05 4.5E-08 3.E-03 2.3E-08 2.E-03 5.5E-09 4.E-04
F RM  4 Total Chlordanes 2.3E+00 ug/kg 3.5E-01 2.0E-06 7.E-07 1.0E-06 4.E-07 2.4E-07 8.E-08 5.0E-04 4.6E-06 9.E-03 2.4E-06 5.E-03 5.6E-07 1.E-03
F RM  4 Total DDD 4.4E+00 ug/kg 2.4E-01 3.8E-06 9.E-07 2.0E-06 5.E-07 4.7E-07 1.E-07 5.0E-04 8.9E-06 2.E-02 4.6E-06 9.E-03 1.1E-06 2.E-03
F RM  4 Total DDE 1.2E+01 ug/kg 3.4E-01 1.1E-05 4.E-06 5.6E-06 2.E-06 1.3E-06 5.E-07 5.0E-04 2.5E-05 5.E-02 1.3E-05 3.E-02 3.1E-06 6.E-03
F RM  4 Total DDT 2.0E+00 ug/kg 3.4E-01 1.7E-06 6.E-07 8.9E-07 3.E-07 2.1E-07 7.E-08 5.0E-04 4.0E-06 8.E-03 2.1E-06 4.E-03 5.0E-07 1.E-03
F RM  4 Total Endosulfan 9.2E-02 ug/kg -- 8.0E-08 -- 4.1E-08 -- 9.8E-09 -- 6.0E-03 1.9E-07 3.E-05 9.6E-08 2.E-05 2.3E-08 4.E-06

Exposure Point Total 6.E-04 3.E-04 8.E-05
F RM  5 Metals
F RM  5 Aluminum 3.8E+00 mg/kg -- 3.3E-03 -- 1.7E-03 -- 4.1E-04 -- 1.0E+00 7.8E-03 8.E-03 4.0E-03 4.E-03 9.6E-04 1.E-03
F RM  5 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  5 Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 1.7E-05 3.E-05 8.9E-06 1.E-05 2.1E-06 3.E-06 3.0E-04 4.1E-05 1.E-01 2.1E-05 7.E-02 5.0E-06 2.E-02
F RM  5 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  5 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  5 Copper 1.1E+00 mg/kg -- 9.7E-04 -- 5.0E-04 -- 1.2E-04 -- 4.0E-02 2.3E-03 6.E-02 1.2E-03 3.E-02 2.8E-04 7.E-03
F RM  5 Lead 2.2E-02 mg/kg NL 1.9E-05 -- 9.8E-06 -- 2.4E-06 -- NL 4.5E-05 -- 2.3E-05 -- 5.5E-06 --
F RM  5 Manganese 3.9E-01 mg/kg -- 3.4E-04 -- 1.7E-04 -- 4.2E-05 -- 1.4E-01 7.9E-04 6.E-03 4.0E-04 3.E-03 9.7E-05 7.E-04
F RM  5 Mercury 2.1E-01 mg/kg -- 1.8E-04 -- 9.4E-05 -- 2.3E-05 -- 1.0E-04 4.3E-04 4.E+00 2.2E-04 2.E+00 5.3E-05 5.E-01
F RM  5 Nickel 2.2E-01 mg/kg -- 1.9E-04 -- 1.0E-04 -- 2.4E-05 -- 2.0E-02 4.5E-04 2.E-02 2.3E-04 1.E-02 5.6E-05 3.E-03
F RM  5 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  5 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  5 Thallium 3.5E-03 mg/kg -- 3.0E-06 -- 1.6E-06 -- 3.8E-07 -- 6.6E-05 7.1E-06 1.E-01 3.7E-06 6.E-02 8.8E-07 1.E-02
F RM  5 Zinc 1.1E+01 mg/kg -- 9.5E-03 -- 4.9E-03 -- 1.2E-03 -- 3.0E-01 2.2E-02 7.E-02 1.1E-02 4.E-02 2.7E-03 9.E-03
F RM  5 Butyltins
F RM  5 Dibutyltin ion 7.7E-01 ug/kg -- 6.7E-07 -- 3.4E-07 -- 8.3E-08 -- 3.0E-04 1.6E-06 5.E-03 8.0E-07 3.E-03 1.9E-07 6.E-04
F RM  5 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 5.4E-01 ug/kg 2.9E-02 4.7E-07 1.E-08 2.4E-07 7.E-09 5.8E-08 2.E-09 7.0E-02 1.1E-06 2.E-05 5.6E-07 8.E-06 1.4E-07 2.E-06
F RM  5 2-Methylnaphthalene 9.1E-01 ug/kg -- 7.9E-07 -- 4.1E-07 -- 9.8E-08 -- 4.0E-03 1.8E-06 5.E-04 9.5E-07 2.E-04 2.3E-07 6.E-05
F RM  5 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  5 Acenaphthylene 1.4E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 -- 6.0E-02 2.8E-06 5.E-05 1.5E-06 2.E-05 3.5E-07 6.E-06
F RM  5 Anthracene 2.0E+00 ug/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 3.0E-01 4.1E-06 1.E-05 2.1E-06 7.E-06 5.0E-07 2.E-06
F RM  5 Benzo(a)anthracene 1.9E+00 ug/kg 7.3E-01 1.7E-06 1.E-06 8.5E-07 6.E-07 2.0E-07 1.E-07 -- 3.9E-06 -- 2.0E-06 -- 4.8E-07 --
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  5 Benzo(a)pyrene 2.2E+00 ug/kg 7.3E+00 1.9E-06 1.E-05 9.8E-07 7.E-06 2.4E-07 2.E-06 -- 4.5E-06 -- 2.3E-06 -- 5.5E-07 --
F RM  5 Benzo(b)fluoranthene 1.4E+00 ug/kg 7.3E-01 1.2E-06 9.E-07 6.3E-07 5.E-07 1.5E-07 1.E-07 -- 2.8E-06 -- 1.5E-06 -- 3.5E-07 --
F RM  5 Benzo(g,h,i)perylene 2.0E+00 ug/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 3.0E-02 4.1E-06 1.E-04 2.1E-06 7.E-05 5.0E-07 2.E-05
F RM  5 Benzo(k)fluoranthene 1.2E+00 ug/kg 7.3E-02 1.0E-06 8.E-08 5.4E-07 4.E-08 1.3E-07 9.E-09 -- 2.4E-06 -- 1.3E-06 -- 3.0E-07 --
F RM  5 Chrysene 2.3E+00 ug/kg 7.3E-03 2.0E-06 1.E-08 1.0E-06 8.E-09 2.5E-07 2.E-09 -- 4.7E-06 -- 2.4E-06 -- 5.8E-07 --
F RM  5 Dibenzo(a,h)anthracene 1.8E-01 ug/kg 7.3E+00 1.6E-07 1.E-06 8.0E-08 6.E-07 1.9E-08 1.E-07 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
F RM  5 Dibenzothiophene 1.5E+00 ug/kg -- 1.3E-06 -- 6.7E-07 -- 1.6E-07 -- 4.0E-02 3.0E-06 8.E-05 1.6E-06 4.E-05 3.8E-07 9.E-06
F RM  5 Fluoranthene 8.0E+00 ug/kg -- 7.0E-06 -- 3.6E-06 -- 8.6E-07 -- 4.0E-02 1.6E-05 4.E-04 8.3E-06 2.E-04 2.0E-06 5.E-05
F RM  5 Fluorene 1.8E+00 ug/kg -- 1.6E-06 -- 8.0E-07 -- 1.9E-07 -- 4.0E-02 3.7E-06 9.E-05 1.9E-06 5.E-05 4.5E-07 1.E-05
F RM  5 Indeno(1,2,3-cd)pyrene 1.7E+00 ug/kg 7.3E-01 1.5E-06 1.E-06 7.6E-07 6.E-07 1.8E-07 1.E-07 -- 3.4E-06 -- 1.8E-06 -- 4.3E-07 --
F RM  5 Naphthalene 2.9E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 3.1E-07 -- 2.0E-02 5.9E-06 3.E-04 3.0E-06 2.E-04 7.3E-07 4.E-05
F RM  5 Phenanthrene 1.2E+01 ug/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 3.0E-02 2.4E-05 8.E-04 1.3E-05 4.E-04 3.0E-06 1.E-04
F RM  5 Pyrene 8.6E+00 ug/kg -- 7.5E-06 -- 3.8E-06 -- 9.2E-07 -- 3.0E-02 1.7E-05 6.E-04 9.0E-06 3.E-04 2.2E-06 7.E-05
F RM  5 Total Carcinogenic PAHs -- -- -- -- 2.E-05 -- 9.E-06 -- 2.E-06 -- -- -- -- -- -- --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  5 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  5 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  5
Semi-Volatile Organic 
Compounds

F RM  5 Benzyl alcohol 2.3E+01 ug/kg -- 2.0E-05 -- 1.0E-05 -- 2.5E-06 -- 5.0E-01 4.7E-05 9.E-05 2.4E-05 5.E-05 5.8E-06 1.E-05
F RM  5 Hexachlorobenzene 3.9E-01 ug/kg 1.6E+00 3.4E-07 5.E-07 1.8E-07 3.E-07 4.2E-08 7.E-08 8.0E-04 8.0E-07 1.E-03 4.1E-07 5.E-04 9.9E-08 1.E-04
F RM  5 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 4.6E+01 ug/kg 2.0E+00 4.0E-05 8.E-05 2.1E-05 4.E-05 4.9E-06 1.E-05 2.0E-05 9.3E-05 5.E+00 4.8E-05 2.E+00 1.2E-05 6.E-01
F RM  5 Total PCB Congeners 3.4E+04 pg/g NA 3.0E-05 -- 1.5E-05 -- 3.7E-06 -- NA 7.0E-05 -- 3.6E-05 -- 8.6E-06 --
F RM  5 Total PCBs, Adjusted 3.1E+04 pg/g 2.0E+00 2.7E-05 5.E-05 1.4E-05 3.E-05 3.3E-06 7.E-06 2.0E-05 6.3E-05 3.E+00 3.3E-05 2.E+00 7.8E-06 4.E-01
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 2.5E-01 pg/g 1.3E+05 2.2E-10 3.E-05 1.1E-10 1.E-05 2.7E-11 3.E-06 1.0E-09 5.1E-10 5.E-01 2.6E-10 3.E-01 6.2E-11 6.E-02
F RM  5 Total PCB TEQ 3.2E-01 pg/g 1.3E+05 2.8E-10 4.E-05 1.4E-10 2.E-05 3.5E-11 5.E-06 1.0E-09 6.6E-10 7.E-01 3.4E-10 3.E-01 8.1E-11 8.E-02
F RM  5 Total TEQ -- -- -- -- 6.E-05 -- 3.E-05 -- 8.E-06 -- -- 1.E+00 -- 6.E-01 -- 1.E-01
F RM  5 Pesticides
F RM  5 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  5 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  5 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  5 Dieldrin 3.7E-01 ug/kg 1.6E+01 3.2E-07 5.E-06 1.6E-07 3.E-06 4.0E-08 6.E-07 5.0E-05 7.5E-07 1.E-02 3.8E-07 8.E-03 9.2E-08 2.E-03
F RM  5 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  5 Endrin aldehyde 1.5E+00 ug/kg -- 1.3E-06 -- 6.7E-07 -- 1.6E-07 -- 3.0E-04 3.0E-06 1.E-02 1.6E-06 5.E-03 3.8E-07 1.E-03
F RM  5 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  5 gamma-Hexachlorocyclohexane 9.0E-03 ug/kg 1.1E+00 7.8E-09 9.E-09 4.0E-09 4.E-09 9.6E-10 1.E-09 3.0E-04 1.8E-08 6.E-05 9.4E-09 3.E-05 2.3E-09 8.E-06
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  5 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  5 Heptachlor epoxide 2.0E-02 ug/kg 9.1E+00 1.7E-08 2.E-07 8.9E-09 8.E-08 2.1E-09 2.E-08 1.3E-05 4.1E-08 3.E-03 2.1E-08 2.E-03 5.0E-09 4.E-04
F RM  5 Total Chlordanes 1.7E+00 ug/kg 3.5E-01 1.5E-06 5.E-07 7.7E-07 3.E-07 1.8E-07 6.E-08 5.0E-04 3.5E-06 7.E-03 1.8E-06 4.E-03 4.3E-07 9.E-04
F RM  5 Total DDD 4.8E+00 ug/kg 2.4E-01 4.1E-06 1.E-06 2.1E-06 5.E-07 5.1E-07 1.E-07 5.0E-04 9.6E-06 2.E-02 5.0E-06 1.E-02 1.2E-06 2.E-03
F RM  5 Total DDE 1.5E+01 ug/kg 3.4E-01 1.3E-05 4.E-06 6.5E-06 2.E-06 1.6E-06 5.E-07 5.0E-04 2.9E-05 6.E-02 1.5E-05 3.E-02 3.6E-06 7.E-03
F RM  5 Total DDT 9.5E+00 ug/kg 3.4E-01 8.3E-06 3.E-06 4.2E-06 1.E-06 1.0E-06 3.E-07 5.0E-04 1.9E-05 4.E-02 9.9E-06 2.E-02 2.4E-06 5.E-03
F RM  5 Total Endosulfan 1.1E-01 ug/kg -- 9.6E-08 -- 4.9E-08 -- 1.2E-08 -- 6.0E-03 2.2E-07 4.E-05 1.1E-07 2.E-05 2.8E-08 5.E-06

Exposure Point Total 2.E-04 9.E-05 2.E-05
F RM  6 Metals
F RM  6 Aluminum 7.2E+00 mg/kg -- 6.2E-03 -- 3.2E-03 -- 7.7E-04 -- 1.0E+00 1.5E-02 1.E-02 7.5E-03 7.E-03 1.8E-03 2.E-03
F RM  6 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  6 Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 1.7E-05 3.E-05 8.9E-06 1.E-05 2.1E-06 3.E-06 3.0E-04 4.1E-05 1.E-01 2.1E-05 7.E-02 5.0E-06 2.E-02
F RM  6 Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F RM  6 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  6 Copper 3.8E-01 mg/kg -- 3.3E-04 -- 1.7E-04 -- 4.1E-05 -- 4.0E-02 7.7E-04 2.E-02 4.0E-04 1.E-02 9.6E-05 2.E-03
F RM  6 Lead 4.3E-02 mg/kg NL 3.7E-05 -- 1.9E-05 -- 4.6E-06 -- NL 8.7E-05 -- 4.5E-05 -- 1.1E-05 --
F RM  6 Manganese 5.0E-01 mg/kg -- 4.3E-04 -- 2.2E-04 -- 5.3E-05 -- 1.4E-01 1.0E-03 7.E-03 5.2E-04 4.E-03 1.2E-04 9.E-04
F RM  6 Mercury 1.5E-01 mg/kg -- 1.3E-04 -- 6.6E-05 -- 1.6E-05 -- 1.0E-04 3.0E-04 3.E+00 1.5E-04 2.E+00 3.7E-05 4.E-01
F RM  6 Nickel 5.6E-02 mg/kg -- 4.9E-05 -- 2.5E-05 -- 6.0E-06 -- 2.0E-02 1.1E-04 6.E-03 5.8E-05 3.E-03 1.4E-05 7.E-04
F RM  6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  6 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  6 Thallium 3.9E-03 mg/kg -- 3.4E-06 -- 1.7E-06 -- 4.2E-07 -- 6.6E-05 7.9E-06 1.E-01 4.1E-06 6.E-02 9.8E-07 1.E-02
F RM  6 Zinc 9.6E+00 mg/kg -- 8.4E-03 -- 4.3E-03 -- 1.0E-03 -- 3.0E-01 1.9E-02 6.E-02 1.0E-02 3.E-02 2.4E-03 8.E-03
F RM  6 Butyltins
F RM  6 Dibutyltin ion 9.2E-01 ug/kg -- 8.0E-07 -- 4.1E-07 -- 9.9E-08 -- 3.0E-04 1.9E-06 6.E-03 9.6E-07 3.E-03 2.3E-07 8.E-04
F RM  6 Tributyltin ion 7.4E-01 ug/kg -- 6.4E-07 -- 3.3E-07 -- 7.9E-08 -- 3.0E-04 1.5E-06 5.E-03 7.7E-07 3.E-03 1.9E-07 6.E-04
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 1.0E-06 3.E-08 5.4E-07 2.E-08 1.3E-07 4.E-09 7.0E-02 2.4E-06 3.E-05 1.3E-06 2.E-05 3.0E-07 4.E-06
F RM  6 2-Methylnaphthalene 1.4E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 -- 4.0E-03 2.8E-06 7.E-04 1.5E-06 4.E-04 3.5E-07 9.E-05
F RM  6 Acenaphthene 5.4E+00 ug/kg -- 4.7E-06 -- 2.4E-06 -- 5.8E-07 -- 6.0E-02 1.1E-05 2.E-04 5.6E-06 9.E-05 1.4E-06 2.E-05
F RM  6 Acenaphthylene 4.0E-01 ug/kg -- 3.5E-07 -- 1.8E-07 -- 4.3E-08 -- 6.0E-02 8.1E-07 1.E-05 4.2E-07 7.E-06 1.0E-07 2.E-06
F RM  6 Anthracene 1.2E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 3.0E-01 2.4E-06 8.E-06 1.3E-06 4.E-06 3.0E-07 1.E-06
F RM  6 Benzo(a)anthracene 2.0E-01 ug/kg 7.3E-01 1.7E-07 1.E-07 8.9E-08 7.E-08 2.1E-08 2.E-08 -- 4.1E-07 -- 2.1E-07 -- 5.0E-08 --
F RM  6 Benzo(a)pyrene 9.1E-02 ug/kg 7.3E+00 7.9E-08 6.E-07 4.1E-08 3.E-07 9.8E-09 7.E-08 -- 1.8E-07 -- 9.5E-08 -- 2.3E-08 --
F RM  6 Benzo(b)fluoranthene 1.5E-01 ug/kg 7.3E-01 1.3E-07 1.E-07 6.7E-08 5.E-08 1.6E-08 1.E-08 -- 3.0E-07 -- 1.6E-07 -- 3.8E-08 --
F RM  6 Benzo(g,h,i)perylene 8.4E-02 ug/kg -- 7.3E-08 -- 3.8E-08 -- 9.0E-09 -- 3.0E-02 1.7E-07 6.E-06 8.8E-08 3.E-06 2.1E-08 7.E-07
F RM  6 Benzo(k)fluoranthene 9.6E-02 ug/kg 7.3E-02 8.3E-08 6.E-09 4.3E-08 3.E-09 1.0E-08 8.E-10 -- 1.9E-07 -- 1.0E-07 -- 2.4E-08 --
F RM  6 Chrysene 3.0E-01 ug/kg 7.3E-03 2.6E-07 2.E-09 1.3E-07 1.E-09 3.2E-08 2.E-10 -- 6.1E-07 -- 3.1E-07 -- 7.5E-08 --
F RM  6 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  6 Dibenzothiophene 1.7E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 -- 4.0E-02 3.4E-06 9.E-05 1.8E-06 4.E-05 4.3E-07 1.E-05
F RM  6 Fluoranthene 1.4E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 -- 4.0E-02 2.8E-06 7.E-05 1.5E-06 4.E-05 3.5E-07 9.E-06
F RM  6 Fluorene 2.8E+00 ug/kg -- 2.4E-06 -- 1.3E-06 -- 3.0E-07 -- 4.0E-02 5.7E-06 1.E-04 2.9E-06 7.E-05 7.0E-07 2.E-05
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  6 Indeno(1,2,3-cd)pyrene 8.0E-02 ug/kg 7.3E-01 7.0E-08 5.E-08 3.6E-08 3.E-08 8.6E-09 6.E-09 -- 1.6E-07 -- 8.3E-08 -- 2.0E-08 --
F RM  6 Naphthalene 2.7E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.9E-07 -- 2.0E-02 5.5E-06 3.E-04 2.8E-06 1.E-04 6.8E-07 3.E-05
F RM  6 Phenanthrene 7.0E+00 ug/kg -- 6.1E-06 -- 3.1E-06 -- 7.5E-07 -- 3.0E-02 1.4E-05 5.E-04 7.3E-06 2.E-04 1.8E-06 6.E-05
F RM  6 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  6 Total Carcinogenic PAHs -- -- -- -- 9.E-07 -- 4.E-07 -- 1.E-07 -- -- -- -- -- -- --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 8.1E-05 1.E-06 4.2E-05 6.E-07 1.0E-05 1.E-07 2.0E-02 1.9E-04 9.E-03 9.7E-05 5.E-03 2.3E-05 1.E-03
F RM  6 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  6 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  6
Semi-Volatile Organic 
Compounds

F RM  6 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  6 Hexachlorobenzene 3.6E-01 ug/kg 1.6E+00 3.1E-07 5.E-07 1.6E-07 3.E-07 3.8E-08 6.E-08 8.0E-04 7.3E-07 9.E-04 3.7E-07 5.E-04 9.0E-08 1.E-04
F RM  6 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 3.9E+01 ug/kg 2.0E+00 3.4E-05 7.E-05 1.7E-05 3.E-05 4.2E-06 8.E-06 2.0E-05 7.9E-05 4.E+00 4.1E-05 2.E+00 9.8E-06 5.E-01
F RM  6 Total PCB Congeners 8.2E+04 pg/g NA 7.2E-05 -- 3.7E-05 -- 8.8E-06 -- NA 1.7E-04 -- 8.6E-05 -- 2.1E-05 --
F RM  6 Total PCBs, Adjusted 7.8E+04 pg/g 2.0E+00 6.8E-05 1.E-04 3.5E-05 7.E-05 8.4E-06 2.E-05 2.0E-05 1.6E-04 8.E+00 8.1E-05 4.E+00 2.0E-05 1.E+00
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 3.5E-01 pg/g 1.3E+05 3.0E-10 4.E-05 1.6E-10 2.E-05 3.7E-11 5.E-06 1.0E-09 7.1E-10 7.E-01 3.6E-10 4.E-01 8.7E-11 9.E-02
F RM  6 Total PCB TEQ 3.9E-01 pg/g 1.3E+05 3.4E-10 4.E-05 1.8E-10 2.E-05 4.2E-11 5.E-06 1.0E-09 7.9E-10 8.E-01 4.1E-10 4.E-01 9.8E-11 1.E-01
F RM  6 Total TEQ -- -- -- -- 8.E-05 -- 4.E-05 -- 1.E-05 -- -- 2.E+00 -- 8.E-01 -- 2.E-01
F RM  6 Pesticides
F RM  6 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  6 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  6 Dieldrin 3.6E-01 ug/kg 1.6E+01 3.2E-07 5.E-06 1.6E-07 3.E-06 3.9E-08 6.E-07 5.0E-05 7.4E-07 1.E-02 3.8E-07 8.E-03 9.1E-08 2.E-03
F RM  6 Endrin 3.0E-03 ug/kg -- 2.6E-09 -- 1.3E-09 -- 3.2E-10 -- 3.0E-04 6.1E-09 2.E-05 3.1E-09 1.E-05 7.5E-10 3.E-06
F RM  6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  6 gamma-Hexachlorocyclohexane 4.0E-03 ug/kg 1.1E+00 3.5E-09 4.E-09 1.8E-09 2.E-09 4.3E-10 5.E-10 3.0E-04 8.1E-09 3.E-05 4.2E-09 1.E-05 1.0E-09 3.E-06
F RM  6 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  6 Heptachlor epoxide 1.8E-02 ug/kg 9.1E+00 1.6E-08 1.E-07 8.0E-09 7.E-08 1.9E-09 2.E-08 1.3E-05 3.7E-08 3.E-03 1.9E-08 1.E-03 4.5E-09 3.E-04
F RM  6 Total Chlordanes 4.5E+00 ug/kg 3.5E-01 3.9E-06 1.E-06 2.0E-06 7.E-07 4.8E-07 2.E-07 5.0E-04 9.1E-06 2.E-02 4.7E-06 9.E-03 1.1E-06 2.E-03
F RM  6 Total DDD 8.5E+00 ug/kg 2.4E-01 7.3E-06 2.E-06 3.8E-06 9.E-07 9.1E-07 2.E-07 5.0E-04 1.7E-05 3.E-02 8.8E-06 2.E-02 2.1E-06 4.E-03
F RM  6 Total DDE 1.3E+01 ug/kg 3.4E-01 1.1E-05 4.E-06 5.6E-06 2.E-06 1.3E-06 5.E-07 5.0E-04 2.5E-05 5.E-02 1.3E-05 3.E-02 3.1E-06 6.E-03
F RM  6 Total DDT 7.6E+00 ug/kg 3.4E-01 6.6E-06 2.E-06 3.4E-06 1.E-06 8.1E-07 3.E-07 5.0E-04 1.5E-05 3.E-02 7.9E-06 2.E-02 1.9E-06 4.E-03
F RM  6 Total Endosulfan 8.5E-02 ug/kg -- 7.4E-08 -- 3.8E-08 -- 9.1E-09 -- 6.0E-03 1.7E-07 3.E-05 8.9E-08 1.E-05 2.1E-08 4.E-06

Exposure Point Total 3.E-04 1.E-04 3.E-05
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  7 Metals
F RM  7 Aluminum 1.3E+00 mg/kg -- 1.1E-03 -- 5.9E-04 -- 1.4E-04 -- 1.0E+00 2.7E-03 3.E-03 1.4E-03 1.E-03 3.3E-04 3.E-04
F RM  7 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  7 Arsenic, inorganic 1.9E-02 mg/kg 1.5E+00 1.7E-05 2.E-05 8.5E-06 1.E-05 2.0E-06 3.E-06 3.0E-04 3.9E-05 1.E-01 2.0E-05 7.E-02 4.8E-06 2.E-02
F RM  7 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  7 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  7 Copper 4.9E-01 mg/kg -- 4.2E-04 -- 2.2E-04 -- 5.2E-05 -- 4.0E-02 9.9E-04 2.E-02 5.1E-04 1.E-02 1.2E-04 3.E-03
F RM  7 Lead 1.0E-02 mg/kg NL 8.7E-06 -- 4.5E-06 -- 1.1E-06 -- NL 2.0E-05 -- 1.0E-05 -- 2.5E-06 --
F RM  7 Manganese 5.5E-01 mg/kg -- 4.7E-04 -- 2.4E-04 -- 5.9E-05 -- 1.4E-01 1.1E-03 8.E-03 5.7E-04 4.E-03 1.4E-04 1.E-03
F RM  7 Mercury 2.5E-01 mg/kg -- 2.1E-04 -- 1.1E-04 -- 2.6E-05 -- 1.0E-04 5.0E-04 5.E+00 2.6E-04 3.E+00 6.1E-05 6.E-01
F RM  7 Nickel 5.8E-02 mg/kg -- 5.0E-05 -- 2.6E-05 -- 6.2E-06 -- 2.0E-02 1.2E-04 6.E-03 6.0E-05 3.E-03 1.5E-05 7.E-04
F RM  7 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  7 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  7 Thallium 3.4E-03 mg/kg -- 3.0E-06 -- 1.5E-06 -- 3.6E-07 -- 6.6E-05 6.9E-06 1.E-01 3.5E-06 5.E-02 8.5E-07 1.E-02
F RM  7 Zinc 9.3E+00 mg/kg -- 8.0E-03 -- 4.1E-03 -- 9.9E-04 -- 3.0E-01 1.9E-02 6.E-02 9.6E-03 3.E-02 2.3E-03 8.E-03
F RM  7 Butyltins
F RM  7 Dibutyltin ion 8.8E-01 ug/kg -- 7.7E-07 -- 3.9E-07 -- 9.4E-08 -- 3.0E-04 1.8E-06 6.E-03 9.2E-07 3.E-03 2.2E-07 7.E-04
F RM  7 Tributyltin ion 4.8E-01 ug/kg -- 4.2E-07 -- 2.1E-07 -- 5.1E-08 -- 3.0E-04 9.7E-07 3.E-03 5.0E-07 2.E-03 1.2E-07 4.E-04
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 3.1E-01 ug/kg 2.9E-02 2.7E-07 8.E-09 1.4E-07 4.E-09 3.3E-08 1.E-09 7.0E-02 6.3E-07 9.E-06 3.2E-07 5.E-06 7.8E-08 1.E-06
F RM  7 2-Methylnaphthalene 7.7E-01 ug/kg -- 6.7E-07 -- 3.4E-07 -- 8.3E-08 -- 4.0E-03 1.6E-06 4.E-04 8.0E-07 2.E-04 1.9E-07 5.E-05
F RM  7 Acenaphthene 2.6E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.8E-07 -- 6.0E-02 5.3E-06 9.E-05 2.7E-06 5.E-05 6.5E-07 1.E-05
F RM  7 Acenaphthylene 2.9E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 3.1E-08 -- 6.0E-02 5.9E-07 1.E-05 3.0E-07 5.E-06 7.3E-08 1.E-06
F RM  7 Anthracene 8.2E-01 ug/kg -- 7.1E-07 -- 3.7E-07 -- 8.8E-08 -- 3.0E-01 1.7E-06 6.E-06 8.6E-07 3.E-06 2.1E-07 7.E-07
F RM  7 Benzo(a)anthracene 1.9E-01 ug/kg 7.3E-01 1.7E-07 1.E-07 8.5E-08 6.E-08 2.0E-08 1.E-08 -- 3.9E-07 -- 2.0E-07 -- 4.8E-08 --
F RM  7 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  7 Benzo(b)fluoranthene 1.3E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 5.8E-08 4.E-08 1.4E-08 1.E-08 -- 2.6E-07 -- 1.4E-07 -- 3.3E-08 --
F RM  7 Benzo(g,h,i)perylene 9.3E-02 ug/kg -- 8.1E-08 -- 4.2E-08 -- 1.0E-08 -- 3.0E-02 1.9E-07 6.E-06 9.7E-08 3.E-06 2.3E-08 8.E-07
F RM  7 Benzo(k)fluoranthene 1.0E-01 ug/kg 7.3E-02 8.7E-08 6.E-09 4.5E-08 3.E-09 1.1E-08 8.E-10 -- 2.0E-07 -- 1.0E-07 -- 2.5E-08 --
F RM  7 Chrysene 2.7E-01 ug/kg 7.3E-03 2.3E-07 2.E-09 1.2E-07 9.E-10 2.9E-08 2.E-10 -- 5.5E-07 -- 2.8E-07 -- 6.8E-08 --
F RM  7 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  7 Dibenzothiophene 1.0E+00 ug/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 4.0E-02 2.0E-06 5.E-05 1.0E-06 3.E-05 2.5E-07 6.E-06
F RM  7 Fluoranthene 1.6E+00 ug/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 4.0E-02 3.2E-06 8.E-05 1.7E-06 4.E-05 4.0E-07 1.E-05
F RM  7 Fluorene 1.6E+00 ug/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 4.0E-02 3.2E-06 8.E-05 1.7E-06 4.E-05 4.0E-07 1.E-05
F RM  7 Indeno(1,2,3-cd)pyrene 1.1E-01 ug/kg 7.3E-01 9.6E-08 7.E-08 4.9E-08 4.E-08 1.2E-08 9.E-09 -- 2.2E-07 -- 1.1E-07 -- 2.8E-08 --
F RM  7 Naphthalene 1.4E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 -- 2.0E-02 2.8E-06 1.E-04 1.5E-06 7.E-05 3.5E-07 2.E-05
F RM  7 Phenanthrene 5.2E+00 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.6E-07 -- 3.0E-02 1.1E-05 4.E-04 5.4E-06 2.E-04 1.3E-06 4.E-05
F RM  7 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  7 Total Carcinogenic PAHs -- -- -- -- 3.E-07 -- 1.E-07 -- 3.E-08 -- -- -- -- -- -- --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  7 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  7 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  7
Semi-Volatile Organic 
Compounds

F RM  7 Benzyl alcohol 2.9E+01 ug/kg -- 2.5E-05 -- 1.3E-05 -- 3.1E-06 -- 5.0E-01 5.9E-05 1.E-04 3.0E-05 6.E-05 7.3E-06 1.E-05
F RM  7 Hexachlorobenzene 8.8E-01 ug/kg 1.6E+00 7.6E-07 1.E-06 3.9E-07 6.E-07 9.4E-08 2.E-07 8.0E-04 1.8E-06 2.E-03 9.1E-07 1.E-03 2.2E-07 3.E-04
F RM  7 Hexachlorobutadiene 1.7E-01 ug/kg 7.8E-02 1.5E-07 1.E-08 7.5E-08 6.E-09 1.8E-08 1.E-09 1.0E-03 3.4E-07 3.E-04 1.7E-07 2.E-04 4.2E-08 4.E-05
F RM  7 Phenols
F RM  7 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  7 Total PCB Congeners 2.1E+05 pg/g NA 1.8E-04 -- 9.4E-05 -- 2.3E-05 -- NA 4.3E-04 -- 2.2E-04 -- 5.3E-05 --
F RM  7 Total PCBs, Adjusted 2.0E+05 pg/g 2.0E+00 1.8E-04 4.E-04 9.2E-05 2.E-04 2.2E-05 4.E-05 2.0E-05 4.2E-04 2.E+01 2.1E-04 1.E+01 5.1E-05 3.E+00
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 8.7E+00 pg/g 1.3E+05 7.6E-09 1.E-03 3.9E-09 5.E-04 9.4E-10 1.E-04 1.0E-09 1.8E-08 2.E+01 9.1E-09 9.E+00 2.2E-09 2.E+00
F RM  7 Total PCB TEQ 7.0E-01 pg/g 1.3E+05 6.1E-10 8.E-05 3.1E-10 4.E-05 7.5E-11 1.E-05 1.0E-09 1.4E-09 1.E+00 7.3E-10 7.E-01 1.8E-10 2.E-01
F RM  7 Total TEQ -- -- -- -- 1.E-03 -- 5.E-04 -- 1.E-04 -- -- 2.E+01 -- 1.E+01 -- 2.E+00
F RM  7 Pesticides
F RM  7 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  7 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  7 beta-Hexachlorocyclohexane 5.0E-03 ug/kg 1.8E+00 4.3E-09 8.E-09 2.2E-09 4.E-09 5.4E-10 1.E-09 6.0E-04 1.0E-08 2.E-05 5.2E-09 9.E-06 1.3E-09 2.E-06
F RM  7 Dieldrin 3.1E-01 ug/kg 1.6E+01 2.7E-07 4.E-06 1.4E-07 2.E-06 3.4E-08 5.E-07 5.0E-05 6.4E-07 1.E-02 3.3E-07 7.E-03 7.9E-08 2.E-03
F RM  7 Endrin 4.0E-03 ug/kg -- 3.5E-09 -- 1.8E-09 -- 4.3E-10 -- 3.0E-04 8.1E-09 3.E-05 4.2E-09 1.E-05 1.0E-09 3.E-06
F RM  7 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  7 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  7 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  7 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  7 Heptachlor epoxide 1.4E-02 ug/kg 9.1E+00 1.2E-08 1.E-07 6.3E-09 6.E-08 1.5E-09 1.E-08 1.3E-05 2.8E-08 2.E-03 1.5E-08 1.E-03 3.5E-09 3.E-04
F RM  7 Total Chlordanes 1.5E+00 ug/kg 3.5E-01 1.3E-06 5.E-07 6.8E-07 2.E-07 1.6E-07 6.E-08 5.0E-04 3.1E-06 6.E-03 1.6E-06 3.E-03 3.8E-07 8.E-04
F RM  7 Total DDD 6.3E+01 ug/kg 2.4E-01 5.5E-05 1.E-05 2.8E-05 7.E-06 6.7E-06 2.E-06 5.0E-04 1.3E-04 3.E-01 6.5E-05 1.E-01 1.6E-05 3.E-02
F RM  7 Total DDE 5.9E+01 ug/kg 3.4E-01 5.1E-05 2.E-05 2.6E-05 9.E-06 6.3E-06 2.E-06 5.0E-04 1.2E-04 2.E-01 6.1E-05 1.E-01 1.5E-05 3.E-02
F RM  7 Total DDT 5.9E+01 ug/kg 3.4E-01 5.1E-05 2.E-05 2.6E-05 9.E-06 6.3E-06 2.E-06 5.0E-04 1.2E-04 2.E-01 6.2E-05 1.E-01 1.5E-05 3.E-02
F RM  7 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 2.E-03 8.E-04 2.E-04
F RM  8 Metals
F RM  8 Aluminum 3.5E+00 mg/kg -- 3.1E-03 -- 1.6E-03 -- 3.8E-04 -- 1.0E+00 7.1E-03 7.E-03 3.7E-03 4.E-03 8.8E-04 9.E-04
F RM  8 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  8 Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 1.6E-05 2.E-05 8.0E-06 1.E-05 1.9E-06 3.E-06 3.0E-04 3.7E-05 1.E-01 1.9E-05 6.E-02 4.5E-06 2.E-02
F RM  8 Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F RM  8 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  8 Copper 3.6E-01 mg/kg -- 3.1E-04 -- 1.6E-04 -- 3.8E-05 -- 4.0E-02 7.2E-04 2.E-02 3.7E-04 9.E-03 8.9E-05 2.E-03
F RM  8 Lead 7.0E-03 mg/kg NL 6.1E-06 -- 3.1E-06 -- 7.5E-07 -- NL 1.4E-05 -- 7.3E-06 -- 1.8E-06 --
F RM  8 Manganese 3.8E-01 mg/kg -- 3.3E-04 -- 1.7E-04 -- 4.1E-05 -- 1.4E-01 7.7E-04 5.E-03 4.0E-04 3.E-03 9.5E-05 7.E-04
F RM  8 Mercury 1.1E-01 mg/kg -- 9.8E-05 -- 5.1E-05 -- 1.2E-05 -- 1.0E-04 2.3E-04 2.E+00 1.2E-04 1.E+00 2.8E-05 3.E-01
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  8 Nickel 6.4E-02 mg/kg -- 5.6E-05 -- 2.9E-05 -- 6.9E-06 -- 2.0E-02 1.3E-04 6.E-03 6.7E-05 3.E-03 1.6E-05 8.E-04
F RM  8 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  8 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  8 Thallium 3.9E-03 mg/kg -- 3.4E-06 -- 1.7E-06 -- 4.2E-07 -- 6.6E-05 7.9E-06 1.E-01 4.1E-06 6.E-02 9.8E-07 1.E-02
F RM  8 Zinc 9.2E+00 mg/kg -- 8.0E-03 -- 4.1E-03 -- 9.8E-04 -- 3.0E-01 1.9E-02 6.E-02 9.6E-03 3.E-02 2.3E-03 8.E-03
F RM  8 Butyltins
F RM  8 Dibutyltin ion 5.0E-01 ug/kg -- 4.3E-07 -- 2.2E-07 -- 5.4E-08 -- 3.0E-04 1.0E-06 3.E-03 5.2E-07 2.E-03 1.3E-07 4.E-04
F RM  8 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 1.0E+00 ug/kg 2.9E-02 8.7E-07 3.E-08 4.5E-07 1.E-08 1.1E-07 3.E-09 7.0E-02 2.0E-06 3.E-05 1.0E-06 1.E-05 2.5E-07 4.E-06
F RM  8 2-Methylnaphthalene 1.8E+00 ug/kg -- 1.6E-06 -- 8.0E-07 -- 1.9E-07 -- 4.0E-03 3.7E-06 9.E-04 1.9E-06 5.E-04 4.5E-07 1.E-04
F RM  8 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  8 Acenaphthylene 2.5E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 6.0E-02 5.1E-06 8.E-05 2.6E-06 4.E-05 6.3E-07 1.E-05
F RM  8 Anthracene 3.6E+00 ug/kg -- 3.1E-06 -- 1.6E-06 -- 3.9E-07 -- 3.0E-01 7.3E-06 2.E-05 3.8E-06 1.E-05 9.0E-07 3.E-06
F RM  8 Benzo(a)anthracene 2.6E+00 ug/kg 7.3E-01 2.3E-06 2.E-06 1.2E-06 8.E-07 2.8E-07 2.E-07 -- 5.3E-06 -- 2.7E-06 -- 6.5E-07 --
F RM  8 Benzo(a)pyrene 2.5E+00 ug/kg 7.3E+00 2.2E-06 2.E-05 1.1E-06 8.E-06 2.7E-07 2.E-06 -- 5.1E-06 -- 2.6E-06 -- 6.3E-07 --
F RM  8 Benzo(b)fluoranthene 1.7E+00 ug/kg 7.3E-01 1.5E-06 1.E-06 7.6E-07 6.E-07 1.8E-07 1.E-07 -- 3.4E-06 -- 1.8E-06 -- 4.3E-07 --
F RM  8 Benzo(g,h,i)perylene 2.0E+00 ug/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 3.0E-02 4.1E-06 1.E-04 2.1E-06 7.E-05 5.0E-07 2.E-05
F RM  8 Benzo(k)fluoranthene 1.4E+00 ug/kg 7.3E-02 1.2E-06 9.E-08 6.3E-07 5.E-08 1.5E-07 1.E-08 -- 2.8E-06 -- 1.5E-06 -- 3.5E-07 --
F RM  8 Chrysene 2.9E+00 ug/kg 7.3E-03 2.5E-06 2.E-08 1.3E-06 9.E-09 3.1E-07 2.E-09 -- 5.9E-06 -- 3.0E-06 -- 7.3E-07 --
F RM  8 Dibenzo(a,h)anthracene 2.4E-01 ug/kg 7.3E+00 2.1E-07 2.E-06 1.1E-07 8.E-07 2.6E-08 2.E-07 -- 4.9E-07 -- 2.5E-07 -- 6.0E-08 --
F RM  8 Dibenzothiophene 2.1E+00 ug/kg -- 1.8E-06 -- 9.4E-07 -- 2.3E-07 -- 4.0E-02 4.3E-06 1.E-04 2.2E-06 5.E-05 5.3E-07 1.E-05
F RM  8 Fluoranthene 1.2E+01 ug/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 4.0E-02 2.4E-05 6.E-04 1.3E-05 3.E-04 3.0E-06 8.E-05
F RM  8 Fluorene 2.5E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 4.0E-02 5.1E-06 1.E-04 2.6E-06 7.E-05 6.3E-07 2.E-05
F RM  8 Indeno(1,2,3-cd)pyrene 1.9E+00 ug/kg 7.3E-01 1.7E-06 1.E-06 8.5E-07 6.E-07 2.0E-07 1.E-07 -- 3.9E-06 -- 2.0E-06 -- 4.8E-07 --
F RM  8 Naphthalene 1.1E+01 ug/kg -- 9.6E-06 -- 4.9E-06 -- 1.2E-06 -- 2.0E-02 2.2E-05 1.E-03 1.1E-05 6.E-04 2.8E-06 1.E-04
F RM  8 Phenanthrene 2.2E+01 ug/kg -- 1.9E-05 -- 9.8E-06 -- 2.4E-06 -- 3.0E-02 4.5E-05 1.E-03 2.3E-05 8.E-04 5.5E-06 2.E-04
F RM  8 Pyrene 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 3.0E-02 2.6E-05 9.E-04 1.4E-05 5.E-04 3.3E-06 1.E-04
F RM  8 Total Carcinogenic PAHs -- -- -- -- 2.E-05 -- 1.E-05 -- 3.E-06 -- -- -- -- -- -- --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  8 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  8 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  8
Semi-Volatile Organic 
Compounds

F RM  8 Benzyl alcohol 2.6E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.8E-06 -- 5.0E-01 5.3E-05 1.E-04 2.7E-05 5.E-05 6.5E-06 1.E-05
F RM  8 Hexachlorobenzene 3.5E-01 ug/kg 1.6E+00 3.1E-07 5.E-07 1.6E-07 3.E-07 3.8E-08 6.E-08 8.0E-04 7.2E-07 9.E-04 3.7E-07 5.E-04 8.8E-08 1.E-04
F RM  8 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 9.3E+01 ug/kg 2.0E+00 8.1E-05 2.E-04 4.2E-05 8.E-05 1.0E-05 2.E-05 2.0E-05 1.9E-04 9.E+00 9.7E-05 5.E+00 2.3E-05 1.E+00
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  8 Total PCB Congeners 5.2E+04 pg/g NA 4.5E-05 -- 2.3E-05 -- 5.5E-06 -- NA 1.0E-04 -- 5.4E-05 -- 1.3E-05 --
F RM  8 Total PCBs, Adjusted 4.7E+04 pg/g 2.0E+00 4.1E-05 8.E-05 2.1E-05 4.E-05 5.0E-06 1.E-05 2.0E-05 9.6E-05 5.E+00 4.9E-05 2.E+00 1.2E-05 6.E-01
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 6.2E-01 pg/g 1.3E+05 5.4E-10 7.E-05 2.8E-10 4.E-05 6.6E-11 9.E-06 1.0E-09 1.3E-09 1.E+00 6.4E-10 6.E-01 1.5E-10 2.E-01
F RM  8 Total PCB TEQ 4.0E-01 pg/g 1.3E+05 3.5E-10 5.E-05 1.8E-10 2.E-05 4.3E-11 6.E-06 1.0E-09 8.2E-10 8.E-01 4.2E-10 4.E-01 1.0E-10 1.E-01
F RM  8 Total TEQ -- -- -- -- 1.E-04 -- 6.E-05 -- 1.E-05 -- -- 2.E+00 -- 1.E+00 -- 3.E-01
F RM  8 Pesticides
F RM  8 Aldrin 5.0E-03 ug/kg 1.7E+01 4.3E-09 7.E-08 2.2E-09 4.E-08 5.4E-10 9.E-09 3.0E-05 1.0E-08 3.E-04 5.2E-09 2.E-04 1.3E-09 4.E-05
F RM  8 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  8 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  8 Dieldrin 1.4E+00 ug/kg 1.6E+01 1.2E-06 2.E-05 6.3E-07 1.E-05 1.5E-07 2.E-06 5.0E-05 2.8E-06 6.E-02 1.5E-06 3.E-02 3.5E-07 7.E-03
F RM  8 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 gamma-Hexachlorocyclohexane 3.0E-03 ug/kg 1.1E+00 2.6E-09 3.E-09 1.3E-09 1.E-09 3.2E-10 4.E-10 3.0E-04 6.1E-09 2.E-05 3.1E-09 1.E-05 7.5E-10 3.E-06
F RM  8 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  8 Heptachlor epoxide 1.6E-02 ug/kg 9.1E+00 1.4E-08 1.E-07 7.2E-09 7.E-08 1.7E-09 2.E-08 1.3E-05 3.2E-08 2.E-03 1.7E-08 1.E-03 4.0E-09 3.E-04
F RM  8 Total Chlordanes 5.4E+00 ug/kg 3.5E-01 4.7E-06 2.E-06 2.4E-06 8.E-07 5.8E-07 2.E-07 5.0E-04 1.1E-05 2.E-02 5.6E-06 1.E-02 1.4E-06 3.E-03
F RM  8 Total DDD 1.3E+01 ug/kg 2.4E-01 1.1E-05 3.E-06 5.6E-06 1.E-06 1.3E-06 3.E-07 5.0E-04 2.5E-05 5.E-02 1.3E-05 3.E-02 3.1E-06 6.E-03
F RM  8 Total DDE 2.2E+01 ug/kg 3.4E-01 1.9E-05 6.E-06 9.8E-06 3.E-06 2.3E-06 8.E-07 5.0E-04 4.4E-05 9.E-02 2.3E-05 5.E-02 5.5E-06 1.E-02
F RM  8 Total DDT 1.5E+01 ug/kg 3.4E-01 1.3E-05 4.E-06 6.8E-06 2.E-06 1.6E-06 6.E-07 5.0E-04 3.1E-05 6.E-02 1.6E-05 3.E-02 3.8E-06 8.E-03
F RM  8 Total Endosulfan 7.7E-02 ug/kg -- 6.7E-08 -- 3.4E-08 -- 8.3E-09 -- 6.0E-03 1.6E-07 3.E-05 8.0E-08 1.E-05 1.9E-08 3.E-06

Exposure Point Total 3.E-04 1.E-04 3.E-05
F RM  9 Metals
F RM  9 Aluminum 3.4E+00 mg/kg -- 2.9E-03 -- 1.5E-03 -- 3.6E-04 -- 1.0E+00 6.8E-03 7.E-03 3.5E-03 3.E-03 8.4E-04 8.E-04
F RM  9 Antimony 5.0E-03 mg/kg -- 4.3E-06 -- 2.2E-06 -- 5.4E-07 -- 4.0E-04 1.0E-05 3.E-02 5.2E-06 1.E-02 1.3E-06 3.E-03
F RM  9 Arsenic, inorganic 1.9E-02 mg/kg 1.5E+00 1.7E-05 2.E-05 8.5E-06 1.E-05 2.0E-06 3.E-06 3.0E-04 3.9E-05 1.E-01 2.0E-05 7.E-02 4.8E-06 2.E-02
F RM  9 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  9 Chromium 9.0E-01 mg/kg -- 7.8E-04 -- 4.0E-04 -- 9.6E-05 -- 1.5E+00 1.8E-03 1.E-03 9.4E-04 6.E-04 2.3E-04 2.E-04
F RM  9 Copper 3.9E-01 mg/kg -- 3.4E-04 -- 1.8E-04 -- 4.2E-05 -- 4.0E-02 8.0E-04 2.E-02 4.1E-04 1.E-02 9.9E-05 2.E-03
F RM  9 Lead 9.0E-03 mg/kg NL 7.8E-06 -- 4.0E-06 -- 9.6E-07 -- NL 1.8E-05 -- 9.4E-06 -- 2.3E-06 --
F RM  9 Manganese 4.6E-01 mg/kg -- 4.0E-04 -- 2.1E-04 -- 4.9E-05 -- 1.4E-01 9.4E-04 7.E-03 4.8E-04 3.E-03 1.2E-04 8.E-04
F RM  9 Mercury 3.5E-01 mg/kg -- 3.0E-04 -- 1.6E-04 -- 3.7E-05 -- 1.0E-04 7.1E-04 7.E+00 3.6E-04 4.E+00 8.7E-05 9.E-01
F RM  9 Nickel 7.4E-02 mg/kg -- 6.4E-05 -- 3.3E-05 -- 7.9E-06 -- 2.0E-02 1.5E-04 8.E-03 7.7E-05 4.E-03 1.9E-05 9.E-04
F RM  9 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  9 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  9 Thallium 2.7E-03 mg/kg -- 2.3E-06 -- 1.2E-06 -- 2.9E-07 -- 6.6E-05 5.5E-06 8.E-02 2.8E-06 4.E-02 6.8E-07 1.E-02
F RM  9 Zinc 9.6E+00 mg/kg -- 8.3E-03 -- 4.3E-03 -- 1.0E-03 -- 3.0E-01 1.9E-02 6.E-02 1.0E-02 3.E-02 2.4E-03 8.E-03
F RM  9 Butyltins
F RM  9 Dibutyltin ion 5.6E-01 ug/kg -- 4.9E-07 -- 2.5E-07 -- 6.0E-08 -- 3.0E-04 1.1E-06 4.E-03 5.8E-07 2.E-03 1.4E-07 5.E-04
F RM  9 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  9 PAHs
F RM  9 1-Methylnaphthalene 3.5E-01 ug/kg 2.9E-02 3.0E-07 9.E-09 1.6E-07 5.E-09 3.8E-08 1.E-09 7.0E-02 7.1E-07 1.E-05 3.7E-07 5.E-06 8.8E-08 1.E-06
F RM  9 2-Methylnaphthalene 9.5E-01 ug/kg -- 8.3E-07 -- 4.2E-07 -- 1.0E-07 -- 4.0E-03 1.9E-06 5.E-04 9.9E-07 2.E-04 2.4E-07 6.E-05
F RM  9 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  9 Acenaphthylene 5.3E-01 ug/kg -- 4.6E-07 -- 2.4E-07 -- 5.7E-08 -- 6.0E-02 1.1E-06 2.E-05 5.5E-07 9.E-06 1.3E-07 2.E-06
F RM  9 Anthracene 5.5E-01 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.9E-08 -- 3.0E-01 1.1E-06 4.E-06 5.7E-07 2.E-06 1.4E-07 5.E-07
F RM  9 Benzo(a)anthracene 7.3E-01 ug/kg 7.3E-01 6.3E-07 5.E-07 3.3E-07 2.E-07 7.8E-08 6.E-08 -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 --
F RM  9 Benzo(a)pyrene 4.8E-01 ug/kg 7.3E+00 4.2E-07 3.E-06 2.1E-07 2.E-06 5.1E-08 4.E-07 -- 9.7E-07 -- 5.0E-07 -- 1.2E-07 --
F RM  9 Benzo(b)fluoranthene 3.0E-01 ug/kg 7.3E-01 2.6E-07 2.E-07 1.3E-07 1.E-07 3.2E-08 2.E-08 -- 6.1E-07 -- 3.1E-07 -- 7.5E-08 --
F RM  9 Benzo(g,h,i)perylene 7.2E-01 ug/kg -- 6.3E-07 -- 3.2E-07 -- 7.7E-08 -- 3.0E-02 1.5E-06 5.E-05 7.5E-07 3.E-05 1.8E-07 6.E-06
F RM  9 Benzo(k)fluoranthene 4.7E-01 ug/kg 7.3E-02 4.1E-07 3.E-08 2.1E-07 2.E-08 5.0E-08 4.E-09 -- 9.5E-07 -- 4.9E-07 -- 1.2E-07 --
F RM  9 Chrysene 7.2E-01 ug/kg 7.3E-03 6.3E-07 5.E-09 3.2E-07 2.E-09 7.7E-08 6.E-10 -- 1.5E-06 -- 7.5E-07 -- 1.8E-07 --
F RM  9 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  9 Dibenzothiophene 4.3E-01 ug/kg -- 3.7E-07 -- 1.9E-07 -- 4.6E-08 -- 4.0E-02 8.7E-07 2.E-05 4.5E-07 1.E-05 1.1E-07 3.E-06
F RM  9 Fluoranthene 2.5E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 4.0E-02 5.1E-06 1.E-04 2.6E-06 7.E-05 6.3E-07 2.E-05
F RM  9 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  9 Indeno(1,2,3-cd)pyrene 8.7E-01 ug/kg 7.3E-01 7.6E-07 6.E-07 3.9E-07 3.E-07 9.3E-08 7.E-08 -- 1.8E-06 -- 9.1E-07 -- 2.2E-07 --
F RM  9 Naphthalene 1.8E+00 ug/kg -- 1.6E-06 -- 8.0E-07 -- 1.9E-07 -- 2.0E-02 3.7E-06 2.E-04 1.9E-06 9.E-05 4.5E-07 2.E-05
F RM  9 Phenanthrene 4.4E+00 ug/kg -- 3.8E-06 -- 2.0E-06 -- 4.7E-07 -- 3.0E-02 8.9E-06 3.E-04 4.6E-06 2.E-04 1.1E-06 4.E-05
F RM  9 Pyrene 2.8E+00 ug/kg -- 2.4E-06 -- 1.3E-06 -- 3.0E-07 -- 3.0E-02 5.7E-06 2.E-04 2.9E-06 1.E-04 7.0E-07 2.E-05
F RM  9 Total Carcinogenic PAHs -- -- -- -- 4.E-06 -- 2.E-06 -- 5.E-07 -- -- -- -- -- -- --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.1E-04 2.E-06 5.8E-05 8.E-07 1.4E-05 2.E-07 2.0E-02 2.6E-04 1.E-02 1.4E-04 7.E-03 3.3E-05 2.E-03
F RM  9 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  9 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  9
Semi-Volatile Organic 
Compounds

F RM  9 Benzyl alcohol 2.8E+01 ug/kg -- 2.4E-05 -- 1.3E-05 -- 3.0E-06 -- 5.0E-01 5.7E-05 1.E-04 2.9E-05 6.E-05 7.0E-06 1.E-05
F RM  9 Hexachlorobenzene 5.2E-01 ug/kg 1.6E+00 4.5E-07 7.E-07 2.3E-07 4.E-07 5.6E-08 9.E-08 8.0E-04 1.1E-06 1.E-03 5.4E-07 7.E-04 1.3E-07 2.E-04
F RM  9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 7.2E+01 ug/kg 2.0E+00 6.3E-05 1.E-04 3.2E-05 6.E-05 7.7E-06 2.E-05 2.0E-05 1.5E-04 7.E+00 7.5E-05 4.E+00 1.8E-05 9.E-01
F RM  9 Total PCB Congeners 1.0E+05 pg/g NA 9.1E-05 -- 4.7E-05 -- 1.1E-05 -- NA 2.1E-04 -- 1.1E-04 -- 2.6E-05 --
F RM  9 Total PCBs, Adjusted 9.6E+04 pg/g 2.0E+00 8.4E-05 2.E-04 4.3E-05 9.E-05 1.0E-05 2.E-05 2.0E-05 2.0E-04 1.E+01 1.0E-04 5.E+00 2.4E-05 1.E+00
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 4.5E-01 pg/g 1.3E+05 3.9E-10 5.E-05 2.0E-10 3.E-05 4.8E-11 6.E-06 1.0E-09 9.2E-10 9.E-01 4.7E-10 5.E-01 1.1E-10 1.E-01
F RM  9 Total PCB TEQ 1.0E+00 pg/g 1.3E+05 9.0E-10 1.E-04 4.6E-10 6.E-05 1.1E-10 1.E-05 1.0E-09 2.1E-09 2.E+00 1.1E-09 1.E+00 2.6E-10 3.E-01
F RM  9 Total TEQ -- -- -- -- 2.E-04 -- 9.E-05 -- 2.E-05 -- -- 3.E+00 -- 2.E+00 -- 4.E-01
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  9 Pesticides
F RM  9 Aldrin 1.1E-02 ug/kg 1.7E+01 9.6E-09 2.E-07 4.9E-09 8.E-08 1.2E-09 2.E-08 3.0E-05 2.2E-08 7.E-04 1.1E-08 4.E-04 2.8E-09 9.E-05
F RM  9 alpha-Hexachlorocyclohexane 6.0E-03 ug/kg 6.3E+00 5.2E-09 3.E-08 2.7E-09 2.E-08 6.4E-10 4.E-09 8.0E-03 1.2E-08 2.E-06 6.3E-09 8.E-07 1.5E-09 2.E-07
F RM  9 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  9 Dieldrin 1.0E+00 ug/kg 1.6E+01 8.7E-07 1.E-05 4.5E-07 7.E-06 1.1E-07 2.E-06 5.0E-05 2.0E-06 4.E-02 1.0E-06 2.E-02 2.5E-07 5.E-03
F RM  9 Endrin 5.0E-03 ug/kg -- 4.3E-09 -- 2.2E-09 -- 5.4E-10 -- 3.0E-04 1.0E-08 3.E-05 5.2E-09 2.E-05 1.3E-09 4.E-06
F RM  9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  9 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  9 gamma-Hexachlorocyclohexane 5.0E-03 ug/kg 1.1E+00 4.3E-09 5.E-09 2.2E-09 2.E-09 5.4E-10 6.E-10 3.0E-04 1.0E-08 3.E-05 5.2E-09 2.E-05 1.3E-09 4.E-06
F RM  9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  9 Heptachlor epoxide 2.4E-02 ug/kg 9.1E+00 2.1E-08 2.E-07 1.1E-08 1.E-07 2.6E-09 2.E-08 1.3E-05 4.9E-08 4.E-03 2.5E-08 2.E-03 6.0E-09 5.E-04
F RM  9 Total Chlordanes 2.5E+00 ug/kg 3.5E-01 2.2E-06 8.E-07 1.1E-06 4.E-07 2.7E-07 1.E-07 5.0E-04 5.2E-06 1.E-02 2.7E-06 5.E-03 6.4E-07 1.E-03
F RM  9 Total DDD 3.2E+00 ug/kg 2.4E-01 2.8E-06 7.E-07 1.4E-06 3.E-07 3.4E-07 8.E-08 5.0E-04 6.5E-06 1.E-02 3.3E-06 7.E-03 8.0E-07 2.E-03
F RM  9 Total DDE 1.6E+01 ug/kg 3.4E-01 1.4E-05 5.E-06 7.1E-06 2.E-06 1.7E-06 6.E-07 5.0E-04 3.2E-05 6.E-02 1.7E-05 3.E-02 4.0E-06 8.E-03
F RM  9 Total DDT 9.3E+00 ug/kg 3.4E-01 8.1E-06 3.E-06 4.2E-06 1.E-06 1.0E-06 3.E-07 5.0E-04 1.9E-05 4.E-02 9.7E-06 2.E-02 2.3E-06 5.E-03
F RM  9 Total Endosulfan 9.8E-02 ug/kg -- 8.5E-08 -- 4.4E-08 -- 1.1E-08 -- 6.0E-03 2.0E-07 3.E-05 1.0E-07 2.E-05 2.5E-08 4.E-06

Exposure Point Total 4.E-04 2.E-04 5.E-05
F RM  10 Metals
F RM  10 Aluminum 4.1E+00 mg/kg -- 3.6E-03 -- 1.8E-03 -- 4.4E-04 -- 1.0E+00 8.3E-03 8.E-03 4.3E-03 4.E-03 1.0E-03 1.E-03
F RM  10 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  10 Arsenic, inorganic 1.5E-02 mg/kg 1.5E+00 1.3E-05 2.E-05 6.7E-06 1.E-05 1.6E-06 2.E-06 3.0E-04 3.0E-05 1.E-01 1.6E-05 5.E-02 3.8E-06 1.E-02
F RM  10 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  10 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  10 Copper 3.5E-01 mg/kg -- 3.0E-04 -- 1.5E-04 -- 3.7E-05 -- 4.0E-02 7.0E-04 2.E-02 3.6E-04 9.E-03 8.6E-05 2.E-03
F RM  10 Lead 2.2E-02 mg/kg NL 1.9E-05 -- 9.8E-06 -- 2.4E-06 -- NL 4.5E-05 -- 2.3E-05 -- 5.5E-06 --
F RM  10 Manganese 4.7E-01 mg/kg -- 4.1E-04 -- 2.1E-04 -- 5.0E-05 -- 1.4E-01 9.5E-04 7.E-03 4.9E-04 4.E-03 1.2E-04 8.E-04
F RM  10 Mercury 2.4E-01 mg/kg -- 2.1E-04 -- 1.1E-04 -- 2.5E-05 -- 1.0E-04 4.8E-04 5.E+00 2.5E-04 2.E+00 5.9E-05 6.E-01
F RM  10 Nickel 4.5E-02 mg/kg -- 3.9E-05 -- 2.0E-05 -- 4.8E-06 -- 2.0E-02 9.1E-05 5.E-03 4.7E-05 2.E-03 1.1E-05 6.E-04
F RM  10 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  10 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  10 Thallium 2.6E-03 mg/kg -- 2.3E-06 -- 1.2E-06 -- 2.8E-07 -- 6.6E-05 5.3E-06 8.E-02 2.7E-06 4.E-02 6.5E-07 1.E-02
F RM  10 Zinc 7.9E+00 mg/kg -- 6.9E-03 -- 3.5E-03 -- 8.5E-04 -- 3.0E-01 1.6E-02 5.E-02 8.3E-03 3.E-02 2.0E-03 7.E-03
F RM  10 Butyltins
F RM  10 Dibutyltin ion 4.4E-01 ug/kg -- 3.8E-07 -- 2.0E-07 -- 4.7E-08 -- 3.0E-04 8.9E-07 3.E-03 4.6E-07 2.E-03 1.1E-07 4.E-04
F RM  10 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 7.3E-01 ug/kg 2.9E-02 6.3E-07 2.E-08 3.3E-07 9.E-09 7.8E-08 2.E-09 7.0E-02 1.5E-06 2.E-05 7.6E-07 1.E-05 1.8E-07 3.E-06
F RM  10 2-Methylnaphthalene 6.5E-01 ug/kg -- 5.7E-07 -- 2.9E-07 -- 7.0E-08 -- 4.0E-03 1.3E-06 3.E-04 6.8E-07 2.E-04 1.6E-07 4.E-05
F RM  10 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  10 Acenaphthylene 1.8E-01 ug/kg -- 1.6E-07 -- 8.0E-08 -- 1.9E-08 -- 6.0E-02 3.7E-07 6.E-06 1.9E-07 3.E-06 4.5E-08 8.E-07
F RM  10 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
F RM  10 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  10 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  10 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Dibenzothiophene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  10 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  10 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  10 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Naphthalene 6.7E-01 ug/kg -- 5.8E-07 -- 3.0E-07 -- 7.2E-08 -- 2.0E-02 1.4E-06 7.E-05 7.0E-07 3.E-05 1.7E-07 8.E-06
F RM  10 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  10 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  10 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 6.9E+01 ug/kg 1.4E-02 6.0E-05 8.E-07 3.1E-05 4.E-07 7.4E-06 1.E-07 2.0E-02 1.4E-04 7.E-03 7.2E-05 4.E-03 1.7E-05 9.E-04
F RM  10 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  10 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  10
Semi-Volatile Organic 
Compounds

F RM  10 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  10 Hexachlorobenzene 3.3E-01 ug/kg 1.6E+00 2.9E-07 5.E-07 1.5E-07 2.E-07 3.5E-08 6.E-08 8.0E-04 6.7E-07 8.E-04 3.4E-07 4.E-04 8.2E-08 1.E-04
F RM  10 Hexachlorobutadiene 6.0E-03 ug/kg 7.8E-02 5.2E-09 4.E-10 2.7E-09 2.E-10 6.4E-10 5.E-11 1.0E-03 1.2E-08 1.E-05 6.3E-09 6.E-06 1.5E-09 2.E-06
F RM  10 Phenols
F RM  10 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  10 Total PCB Congeners 1.2E+05 pg/g NA 1.1E-04 -- 5.5E-05 -- 1.3E-05 -- NA 2.5E-04 -- 1.3E-04 -- 3.1E-05 --
F RM  10 Total PCBs, Adjusted 1.2E+05 pg/g 2.0E+00 1.0E-04 2.E-04 5.3E-05 1.E-04 1.3E-05 3.E-05 2.0E-05 2.4E-04 1.E+01 1.2E-04 6.E+00 3.0E-05 1.E+00
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 4.3E-01 pg/g 1.3E+05 3.8E-10 5.E-05 1.9E-10 3.E-05 4.7E-11 6.E-06 1.0E-09 8.8E-10 9.E-01 4.5E-10 5.E-01 1.1E-10 1.E-01
F RM  10 Total PCB TEQ 6.1E-01 pg/g 1.3E+05 5.3E-10 7.E-05 2.7E-10 4.E-05 6.5E-11 9.E-06 1.0E-09 1.2E-09 1.E+00 6.4E-10 6.E-01 1.5E-10 2.E-01
F RM  10 Total TEQ -- -- -- -- 1.E-04 -- 6.E-05 -- 1.E-05 -- -- 2.E+00 -- 1.E+00 -- 3.E-01
F RM  10 Pesticides
F RM  10 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  10 alpha-Hexachlorocyclohexane 5.0E-03 ug/kg 6.3E+00 4.3E-09 3.E-08 2.2E-09 1.E-08 5.4E-10 3.E-09 8.0E-03 1.0E-08 1.E-06 5.2E-09 7.E-07 1.3E-09 2.E-07
F RM  10 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  10 Dieldrin 2.8E-01 ug/kg 1.6E+01 2.5E-07 4.E-06 1.3E-07 2.E-06 3.0E-08 5.E-07 5.0E-05 5.8E-07 1.E-02 3.0E-07 6.E-03 7.1E-08 1.E-03
F RM  10 Endrin 4.5E-03 ug/kg -- 3.9E-09 -- 2.0E-09 -- 4.8E-10 -- 3.0E-04 9.1E-09 3.E-05 4.7E-09 2.E-05 1.1E-09 4.E-06
F RM  10 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  10 Endrin ketone 1.1E-02 ug/kg -- 9.4E-09 -- 4.8E-09 -- 1.2E-09 -- 3.0E-04 2.2E-08 7.E-05 1.1E-08 4.E-05 2.7E-09 9.E-06
F RM  10 gamma-Hexachlorocyclohexane 1.1E-02 ug/kg 1.1E+00 9.6E-09 1.E-08 4.9E-09 5.E-09 1.2E-09 1.E-09 3.0E-04 2.2E-08 7.E-05 1.1E-08 4.E-05 2.8E-09 9.E-06
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  10 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  10 Heptachlor epoxide 1.6E-02 ug/kg 9.1E+00 1.4E-08 1.E-07 7.2E-09 7.E-08 1.7E-09 2.E-08 1.3E-05 3.2E-08 2.E-03 1.7E-08 1.E-03 4.0E-09 3.E-04
F RM  10 Total Chlordanes 1.3E+00 ug/kg 3.5E-01 1.2E-06 4.E-07 5.9E-07 2.E-07 1.4E-07 5.E-08 5.0E-04 2.7E-06 5.E-03 1.4E-06 3.E-03 3.3E-07 7.E-04
F RM  10 Total DDD 3.0E+00 ug/kg 2.4E-01 2.6E-06 6.E-07 1.3E-06 3.E-07 3.2E-07 8.E-08 5.0E-04 6.1E-06 1.E-02 3.1E-06 6.E-03 7.5E-07 2.E-03
F RM  10 Total DDE 8.6E+00 ug/kg 3.4E-01 7.5E-06 3.E-06 3.9E-06 1.E-06 9.2E-07 3.E-07 5.0E-04 1.7E-05 3.E-02 9.0E-06 2.E-02 2.2E-06 4.E-03
F RM  10 Total DDT 3.9E+00 ug/kg 3.4E-01 3.4E-06 1.E-06 1.8E-06 6.E-07 4.2E-07 1.E-07 5.0E-04 8.0E-06 2.E-02 4.1E-06 8.E-03 9.8E-07 2.E-03
F RM  10 Total Endosulfan 6.6E-02 ug/kg -- 5.7E-08 -- 2.9E-08 -- 7.0E-09 -- 6.0E-03 1.3E-07 2.E-05 6.8E-08 1.E-05 1.6E-08 3.E-06

Exposure Point Total 4.E-04 2.E-04 4.E-05
F RM  11 Metals
F RM  11 Aluminum 1.3E+00 mg/kg -- 1.1E-03 -- 5.6E-04 -- 1.3E-04 -- 1.0E+00 2.5E-03 3.E-03 1.3E-03 1.E-03 3.1E-04 3.E-04
F RM  11 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  11 Arsenic, inorganic 1.6E-02 mg/kg 1.5E+00 1.4E-05 2.E-05 7.2E-06 1.E-05 1.7E-06 3.E-06 3.0E-04 3.2E-05 1.E-01 1.7E-05 6.E-02 4.0E-06 1.E-02
F RM  11 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  11 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  11 Copper 4.0E-01 mg/kg -- 3.5E-04 -- 1.8E-04 -- 4.3E-05 -- 4.0E-02 8.2E-04 2.E-02 4.2E-04 1.E-02 1.0E-04 3.E-03
F RM  11 Lead 2.3E-02 mg/kg NL 2.0E-05 -- 1.0E-05 -- 2.5E-06 -- NL 4.7E-05 -- 2.4E-05 -- 5.8E-06 --
F RM  11 Manganese 4.4E-01 mg/kg -- 3.9E-04 -- 2.0E-04 -- 4.7E-05 -- 1.4E-01 9.0E-04 6.E-03 4.6E-04 3.E-03 1.1E-04 8.E-04
F RM  11 Mercury 1.9E-01 mg/kg -- 1.6E-04 -- 8.4E-05 -- 2.0E-05 -- 1.0E-04 3.8E-04 4.E+00 2.0E-04 2.E+00 4.7E-05 5.E-01
F RM  11 Nickel 5.5E-02 mg/kg -- 4.8E-05 -- 2.5E-05 -- 5.9E-06 -- 2.0E-02 1.1E-04 6.E-03 5.7E-05 3.E-03 1.4E-05 7.E-04
F RM  11 Selenium 4.5E+00 mg/kg -- 3.9E-03 -- 2.0E-03 -- 4.8E-04 -- 5.0E-03 9.1E-03 2.E+00 4.7E-03 9.E-01 1.1E-03 2.E-01
F RM  11 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  11 Thallium 2.7E-03 mg/kg -- 2.3E-06 -- 1.2E-06 -- 2.9E-07 -- 6.6E-05 5.5E-06 8.E-02 2.8E-06 4.E-02 6.8E-07 1.E-02
F RM  11 Zinc 9.2E+00 mg/kg -- 8.0E-03 -- 4.1E-03 -- 9.8E-04 -- 3.0E-01 1.9E-02 6.E-02 9.6E-03 3.E-02 2.3E-03 8.E-03
F RM  11 Butyltins
F RM  11 Dibutyltin ion 2.8E-01 ug/kg -- 2.4E-07 -- 1.3E-07 -- 3.0E-08 -- 3.0E-04 5.7E-07 2.E-03 2.9E-07 1.E-03 7.0E-08 2.E-04
F RM  11 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 4.1E-01 ug/kg 2.9E-02 3.6E-07 1.E-08 1.8E-07 5.E-09 4.4E-08 1.E-09 7.0E-02 8.3E-07 1.E-05 4.3E-07 6.E-06 1.0E-07 1.E-06
F RM  11 2-Methylnaphthalene 5.2E-01 ug/kg -- 4.5E-07 -- 2.3E-07 -- 5.6E-08 -- 4.0E-03 1.1E-06 3.E-04 5.4E-07 1.E-04 1.3E-07 3.E-05
F RM  11 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  11 Acenaphthylene 1.4E-01 ug/kg -- 1.2E-07 -- 6.3E-08 -- 1.5E-08 -- 6.0E-02 2.8E-07 5.E-06 1.5E-07 2.E-06 3.5E-08 6.E-07
F RM  11 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
F RM  11 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  11 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Dibenzothiophene 1.5E-01 ug/kg -- 1.3E-07 -- 6.7E-08 -- 1.6E-08 -- 4.0E-02 3.0E-07 8.E-06 1.6E-07 4.E-06 3.8E-08 9.E-07
F RM  11 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  11 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  11 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Naphthalene 7.9E-01 ug/kg -- 6.9E-07 -- 3.5E-07 -- 8.5E-08 -- 2.0E-02 1.6E-06 8.E-05 8.2E-07 4.E-05 2.0E-07 1.E-05
F RM  11 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  11 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  11 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  11 Dibutyl phthalate 3.9E+01 ug/kg -- 3.4E-05 -- 1.7E-05 -- 4.2E-06 -- 1.0E-01 7.9E-05 8.E-04 4.1E-05 4.E-04 9.8E-06 1.E-04
F RM  11 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  11
Semi-Volatile Organic 
Compounds

F RM  11 Benzyl alcohol 2.5E+01 ug/kg -- 2.2E-05 -- 1.1E-05 -- 2.7E-06 -- 5.0E-01 5.1E-05 1.E-04 2.6E-05 5.E-05 6.3E-06 1.E-05
F RM  11 Hexachlorobenzene 3.7E-01 ug/kg 1.6E+00 3.2E-07 5.E-07 1.7E-07 3.E-07 4.0E-08 6.E-08 8.0E-04 7.5E-07 9.E-04 3.9E-07 5.E-04 9.3E-08 1.E-04
F RM  11 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  11 Total PCB Congeners 1.5E+06 pg/g NA 1.3E-03 -- 6.6E-04 -- 1.6E-04 -- NA 3.0E-03 -- 1.5E-03 -- 3.7E-04 --
F RM  11 Total PCBs, Adjusted 1.5E+06 pg/g 2.0E+00 1.3E-03 3.E-03 6.5E-04 1.E-03 1.6E-04 3.E-04 2.0E-05 2.9E-03 1.E+02 1.5E-03 8.E+01 3.6E-04 2.E+01
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 4.7E-01 pg/g 1.3E+05 4.1E-10 5.E-05 2.1E-10 3.E-05 5.0E-11 7.E-06 1.0E-09 9.5E-10 9.E-01 4.9E-10 5.E-01 1.2E-10 1.E-01
F RM  11 Total PCB TEQ 2.1E+00 pg/g 1.3E+05 1.8E-09 2.E-04 9.2E-10 1.E-04 2.2E-10 3.E-05 1.0E-09 4.2E-09 4.E+00 2.1E-09 2.E+00 5.2E-10 5.E-01
F RM  11 Total TEQ -- -- -- -- 3.E-04 -- 1.E-04 -- 4.E-05 -- -- 5.E+00 -- 3.E+00 -- 6.E-01
F RM  11 Pesticides
F RM  11 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  11 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  11 beta-Hexachlorocyclohexane 5.0E-03 ug/kg 1.8E+00 4.3E-09 8.E-09 2.2E-09 4.E-09 5.4E-10 1.E-09 6.0E-04 1.0E-08 2.E-05 5.2E-09 9.E-06 1.3E-09 2.E-06
F RM  11 Dieldrin 3.3E-01 ug/kg 1.6E+01 2.8E-07 5.E-06 1.5E-07 2.E-06 3.5E-08 6.E-07 5.0E-05 6.6E-07 1.E-02 3.4E-07 7.E-03 8.1E-08 2.E-03
F RM  11 Endrin 1.1E-02 ug/kg -- 9.6E-09 -- 4.9E-09 -- 1.2E-09 -- 3.0E-04 2.2E-08 7.E-05 1.1E-08 4.E-05 2.8E-09 9.E-06
F RM  11 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  11 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  11 gamma-Hexachlorocyclohexane 6.0E-03 ug/kg 1.1E+00 5.2E-09 6.E-09 2.7E-09 3.E-09 6.4E-10 7.E-10 3.0E-04 1.2E-08 4.E-05 6.3E-09 2.E-05 1.5E-09 5.E-06
F RM  11 Heptachlor 5.0E-03 ug/kg 4.5E+00 4.3E-09 2.E-08 2.2E-09 1.E-08 5.4E-10 2.E-09 5.0E-04 1.0E-08 2.E-05 5.2E-09 1.E-05 1.3E-09 3.E-06
F RM  11 Heptachlor epoxide 1.8E-02 ug/kg 9.1E+00 1.6E-08 1.E-07 8.0E-09 7.E-08 1.9E-09 2.E-08 1.3E-05 3.7E-08 3.E-03 1.9E-08 1.E-03 4.5E-09 3.E-04
F RM  11 Total Chlordanes 1.4E+00 ug/kg 3.5E-01 1.2E-06 4.E-07 6.4E-07 2.E-07 1.5E-07 5.E-08 5.0E-04 2.9E-06 6.E-03 1.5E-06 3.E-03 3.6E-07 7.E-04
F RM  11 Total DDD 7.5E-01 ug/kg 2.4E-01 6.5E-07 2.E-07 3.4E-07 8.E-08 8.1E-08 2.E-08 5.0E-04 1.5E-06 3.E-03 7.8E-07 2.E-03 1.9E-07 4.E-04
F RM  11 Total DDE 5.8E+00 ug/kg 3.4E-01 5.0E-06 2.E-06 2.6E-06 9.E-07 6.2E-07 2.E-07 5.0E-04 1.2E-05 2.E-02 6.1E-06 1.E-02 1.5E-06 3.E-03
F RM  11 Total DDT 8.1E-01 ug/kg 3.4E-01 7.1E-07 2.E-07 3.6E-07 1.E-07 8.7E-08 3.E-08 5.0E-04 1.6E-06 3.E-03 8.5E-07 2.E-03 2.0E-07 4.E-04
F RM  11 Total Endosulfan 7.6E-02 ug/kg -- 6.6E-08 -- 3.4E-08 -- 8.1E-09 -- 6.0E-03 1.5E-07 3.E-05 7.9E-08 1.E-05 1.9E-08 3.E-06

Exposure Point Total 3.E-03 1.E-03 3.E-04
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F Study Area Wide Metals
F Study Area Wide Aluminum 2.7E+00 mg/kg -- 2.3E-03 -- 1.2E-03 -- 2.9E-04 -- 1.0E+00 5.5E-03 5.E-03 2.8E-03 3.E-03 6.7E-04 7.E-04
F Study Area Wide Antimony 5.0E-03 mg/kg -- 4.3E-06 -- 2.2E-06 -- 5.4E-07 -- 4.0E-04 1.0E-05 3.E-02 5.2E-06 1.E-02 1.3E-06 3.E-03
F Study Area Wide Arsenic, inorganic 2.1E-02 mg/kg 1.5E+00 1.9E-05 3.E-05 9.6E-06 1.E-05 2.3E-06 3.E-06 3.0E-04 4.3E-05 1.E-01 2.2E-05 7.E-02 5.4E-06 2.E-02
F Study Area Wide Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F Study Area Wide Chromium 9.0E-01 mg/kg -- 7.8E-04 -- 4.0E-04 -- 9.6E-05 -- 1.5E+00 1.8E-03 1.E-03 9.4E-04 6.E-04 2.3E-04 2.E-04
F Study Area Wide Copper 4.7E-01 mg/kg -- 4.1E-04 -- 2.1E-04 -- 5.0E-05 -- 4.0E-02 9.5E-04 2.E-02 4.9E-04 1.E-02 1.2E-04 3.E-03
F Study Area Wide Lead 1.4E-01 mg/kg NL 1.2E-04 -- 6.1E-05 -- 1.5E-05 -- NL 2.8E-04 -- 1.4E-04 -- 3.4E-05 --
F Study Area Wide Manganese 4.8E-01 mg/kg -- 4.2E-04 -- 2.1E-04 -- 5.1E-05 -- 1.4E-01 9.7E-04 7.E-03 5.0E-04 4.E-03 1.2E-04 9.E-04
F Study Area Wide Mercury 2.0E-01 mg/kg -- 1.7E-04 -- 9.0E-05 -- 2.2E-05 -- 1.0E-04 4.1E-04 4.E+00 2.1E-04 2.E+00 5.0E-05 5.E-01
F Study Area Wide Nickel 1.0E-01 mg/kg -- 8.9E-05 -- 4.6E-05 -- 1.1E-05 -- 2.0E-02 2.1E-04 1.E-02 1.1E-04 5.E-03 2.6E-05 1.E-03
F Study Area Wide Selenium 4.5E+00 mg/kg -- 3.9E-03 -- 2.0E-03 -- 4.8E-04 -- 5.0E-03 9.1E-03 2.E+00 4.7E-03 9.E-01 1.1E-03 2.E-01
F Study Area Wide Silver 2.0E-03 mg/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 5.0E-03 4.1E-06 8.E-04 2.1E-06 4.E-04 5.0E-07 1.E-04
F Study Area Wide Thallium 4.6E-03 mg/kg -- 4.0E-06 -- 2.0E-06 -- 4.9E-07 -- 6.6E-05 9.3E-06 1.E-01 4.8E-06 7.E-02 1.1E-06 2.E-02
F Study Area Wide Zinc 8.9E+00 mg/kg -- 7.8E-03 -- 4.0E-03 -- 9.6E-04 -- 3.0E-01 1.8E-02 6.E-02 9.3E-03 3.E-02 2.2E-03 7.E-03
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 5.7E-01 ug/kg -- 4.9E-07 -- 2.5E-07 -- 6.1E-08 -- 3.0E-04 1.1E-06 4.E-03 5.9E-07 2.E-03 1.4E-07 5.E-04
F Study Area Wide Tributyltin ion 9.2E-01 ug/kg -- 8.0E-07 -- 4.1E-07 -- 9.9E-08 -- 3.0E-04 1.9E-06 6.E-03 9.6E-07 3.E-03 2.3E-07 8.E-04
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 9.8E-01 ug/kg 2.9E-02 8.5E-07 2.E-08 4.4E-07 1.E-08 1.1E-07 3.E-09 7.0E-02 2.0E-06 3.E-05 1.0E-06 1.E-05 2.5E-07 4.E-06
F Study Area Wide 2-Methylnaphthalene 1.3E+00 ug/kg -- 1.1E-06 -- 5.6E-07 -- 1.4E-07 -- 4.0E-03 2.6E-06 6.E-04 1.3E-06 3.E-04 3.2E-07 8.E-05
F Study Area Wide Acenaphthene 5.4E+00 ug/kg -- 4.7E-06 -- 2.4E-06 -- 5.8E-07 -- 6.0E-02 1.1E-05 2.E-04 5.6E-06 9.E-05 1.4E-06 2.E-05
F Study Area Wide Acenaphthylene 6.7E-01 ug/kg -- 5.8E-07 -- 3.0E-07 -- 7.2E-08 -- 6.0E-02 1.4E-06 2.E-05 7.0E-07 1.E-05 1.7E-07 3.E-06
F Study Area Wide Anthracene 1.1E+00 ug/kg -- 9.9E-07 -- 5.1E-07 -- 1.2E-07 -- 3.0E-01 2.3E-06 8.E-06 1.2E-06 4.E-06 2.9E-07 1.E-06
F Study Area Wide Benzo(a)anthracene 7.6E-01 ug/kg 7.3E-01 6.6E-07 5.E-07 3.4E-07 2.E-07 8.2E-08 6.E-08 -- 1.5E-06 -- 7.9E-07 -- 1.9E-07 --
F Study Area Wide Benzo(a)pyrene 7.0E-01 ug/kg 7.3E+00 6.1E-07 4.E-06 3.1E-07 2.E-06 7.5E-08 5.E-07 -- 1.4E-06 -- 7.3E-07 -- 1.7E-07 --
F Study Area Wide Benzo(b)fluoranthene 5.6E-01 ug/kg 7.3E-01 4.9E-07 4.E-07 2.5E-07 2.E-07 6.0E-08 4.E-08 -- 1.1E-06 -- 5.8E-07 -- 1.4E-07 --
F Study Area Wide Benzo(g,h,i)perylene 6.2E-01 ug/kg -- 5.4E-07 -- 2.8E-07 -- 6.6E-08 -- 3.0E-02 1.3E-06 4.E-05 6.4E-07 2.E-05 1.5E-07 5.E-06
F Study Area Wide Benzo(k)fluoranthene 4.4E-01 ug/kg 7.3E-02 3.8E-07 3.E-08 2.0E-07 1.E-08 4.7E-08 3.E-09 -- 8.9E-07 -- 4.6E-07 -- 1.1E-07 --
F Study Area Wide Chrysene 1.5E+00 ug/kg 7.3E-03 1.3E-06 9.E-09 6.5E-07 5.E-09 1.6E-07 1.E-09 -- 3.0E-06 -- 1.5E-06 -- 3.7E-07 --
F Study Area Wide Dibenzo(a,h)anthracene 2.4E-01 ug/kg 7.3E+00 2.1E-07 2.E-06 1.1E-07 8.E-07 2.6E-08 2.E-07 -- 4.9E-07 -- 2.5E-07 -- 6.0E-08 --
F Study Area Wide Dibenzothiophene 8.0E-01 ug/kg -- 6.9E-07 -- 3.6E-07 -- 8.5E-08 -- 4.0E-02 1.6E-06 4.E-05 8.3E-07 2.E-05 2.0E-07 5.E-06
F Study Area Wide Fluoranthene 4.0E+00 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 4.0E-02 8.1E-06 2.E-04 4.1E-06 1.E-04 9.9E-07 2.E-05
F Study Area Wide Fluorene 2.8E+00 ug/kg -- 2.4E-06 -- 1.3E-06 -- 3.0E-07 -- 4.0E-02 5.7E-06 1.E-04 2.9E-06 7.E-05 7.0E-07 2.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene 5.8E-01 ug/kg 7.3E-01 5.0E-07 4.E-07 2.6E-07 2.E-07 6.2E-08 5.E-08 -- 1.2E-06 -- 6.0E-07 -- 1.4E-07 --
F Study Area Wide Naphthalene 4.2E+00 ug/kg -- 3.6E-06 -- 1.9E-06 -- 4.5E-07 -- 2.0E-02 8.4E-06 4.E-04 4.3E-06 2.E-04 1.0E-06 5.E-05
F Study Area Wide Phenanthrene 6.9E+00 ug/kg -- 6.0E-06 -- 3.1E-06 -- 7.4E-07 -- 3.0E-02 1.4E-05 5.E-04 7.2E-06 2.E-04 1.7E-06 6.E-05
F Study Area Wide Pyrene 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 3.0E-02 2.6E-05 9.E-04 1.4E-05 5.E-04 3.3E-06 1.E-04
F Study Area Wide Total Carcinogenic PAHs -- -- -- -- 7.E-06 -- 4.E-06 -- 9.E-07 -- -- -- -- -- -- --
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.1E-04 2.E-06 5.8E-05 8.E-07 1.4E-05 2.E-07 2.0E-02 2.6E-04 1.E-02 1.4E-04 7.E-03 3.3E-05 2.E-03
F Study Area Wide Dibutyl phthalate 4.3E+01 ug/kg -- 3.7E-05 -- 1.9E-05 -- 4.6E-06 -- 1.0E-01 8.7E-05 9.E-04 4.5E-05 4.E-04 1.1E-05 1.E-04
F Study Area Wide Diethyl phthalate 1.7E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.8E-06 -- 8.0E-01 3.4E-05 4.E-05 1.8E-05 2.E-05 4.3E-06 5.E-06
F Study Area Wide Semi-Volatile Organic 
F Study Area Wide Benzyl alcohol 2.5E+01 ug/kg -- 2.2E-05 -- 1.1E-05 -- 2.7E-06 -- 5.0E-01 5.1E-05 1.E-04 2.6E-05 5.E-05 6.3E-06 1.E-05
F Study Area Wide Hexachlorobenzene 4.5E-01 ug/kg 1.6E+00 3.9E-07 6.E-07 2.0E-07 3.E-07 4.8E-08 8.E-08 8.0E-04 9.1E-07 1.E-03 4.7E-07 6.E-04 1.1E-07 1.E-04
F Study Area Wide Hexachlorobutadiene 3.4E-02 ug/kg 7.8E-02 2.9E-08 2.E-09 1.5E-08 1.E-09 3.6E-09 3.E-10 1.0E-03 6.8E-08 7.E-05 3.5E-08 3.E-05 8.4E-09 8.E-06
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 5.0E-03 2.6E-05 5.E-03 1.4E-05 3.E-03 3.3E-06 7.E-04
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 8.3E+01 ug/kg 2.0E+00 7.2E-05 1.E-04 3.7E-05 7.E-05 8.8E-06 2.E-05 2.0E-05 1.7E-04 8.E+00 8.6E-05 4.E+00 2.1E-05 1.E+00
F Study Area Wide Total PCB Congeners 5.1E+05 pg/g NA 4.4E-04 -- 2.3E-04 -- 5.5E-05 -- NA 1.0E-03 -- 5.3E-04 -- 1.3E-04 --
F Study Area Wide Total PCBs, Adjusted 5.0E+05 pg/g 2.0E+00 4.3E-04 9.E-04 2.2E-04 4.E-04 5.3E-05 1.E-04 2.0E-05 1.0E-03 5.E+01 5.2E-04 3.E+01 1.2E-04 6.E+00
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 2.6E-09 3.E-04 1.3E-09 2.E-04 3.2E-10 4.E-05 1.0E-09 6.1E-09 6.E+00 3.1E-09 3.E+00 7.5E-10 7.E-01
F Study Area Wide Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.5E-10 7.E-05 1.3E-10 2.E-05 1.0E-09 2.5E-09 2.E+00 1.3E-09 1.E+00 3.1E-10 3.E-01
F Study Area Wide Total TEQ -- -- -- -- 5.E-04 -- 2.E-04 -- 6.E-05 -- -- 9.E+00 -- 4.E+00 -- 1.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 7.6E-03 ug/kg 1.7E+01 6.6E-09 1.E-07 3.4E-09 6.E-08 8.1E-10 1.E-08 3.0E-05 1.5E-08 5.E-04 7.9E-09 3.E-04 1.9E-09 6.E-05
F Study Area Wide alpha-Hexachlorocyclohexane 4.8E-03 ug/kg 6.3E+00 4.2E-09 3.E-08 2.1E-09 1.E-08 5.1E-10 3.E-09 8.0E-03 9.7E-09 1.E-06 5.0E-09 6.E-07 1.2E-09 2.E-07
F Study Area Wide beta-Hexachlorocyclohexane 4.5E+00 ug/kg 1.8E+00 3.9E-06 7.E-06 2.0E-06 4.E-06 4.8E-07 9.E-07 6.0E-04 9.1E-06 2.E-02 4.7E-06 8.E-03 1.1E-06 2.E-03
F Study Area Wide Dieldrin 1.1E+00 ug/kg 1.6E+01 9.9E-07 2.E-05 5.1E-07 8.E-06 1.2E-07 2.E-06 5.0E-05 2.3E-06 5.E-02 1.2E-06 2.E-02 2.8E-07 6.E-03
F Study Area Wide Endrin 4.9E-03 ug/kg -- 4.3E-09 -- 2.2E-09 -- 5.3E-10 -- 3.0E-04 1.0E-08 3.E-05 5.1E-09 2.E-05 1.2E-09 4.E-06
F Study Area Wide Endrin aldehyde 2.0E+00 ug/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 3.0E-04 4.1E-06 1.E-02 2.1E-06 7.E-03 5.0E-07 2.E-03
F Study Area Wide Endrin ketone 1.1E-02 ug/kg -- 9.4E-09 -- 4.8E-09 -- 1.2E-09 -- 3.0E-04 2.2E-08 7.E-05 1.1E-08 4.E-05 2.7E-09 9.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 5.6E-03 ug/kg 1.1E+00 4.9E-09 5.E-09 2.5E-09 3.E-09 6.0E-10 7.E-10 3.0E-04 1.1E-08 4.E-05 5.8E-09 2.E-05 1.4E-09 5.E-06
F Study Area Wide Heptachlor 5.0E-03 ug/kg 4.5E+00 4.3E-09 2.E-08 2.2E-09 1.E-08 5.4E-10 2.E-09 5.0E-04 1.0E-08 2.E-05 5.2E-09 1.E-05 1.3E-09 3.E-06
F Study Area Wide Heptachlor epoxide 1.9E-02 ug/kg 9.1E+00 1.7E-08 2.E-07 8.5E-09 8.E-08 2.0E-09 2.E-08 1.3E-05 3.9E-08 3.E-03 2.0E-08 2.E-03 4.8E-09 4.E-04
F Study Area Wide Total Chlordanes 3.6E+00 ug/kg 3.5E-01 3.1E-06 1.E-06 1.6E-06 6.E-07 3.8E-07 1.E-07 5.0E-04 7.3E-06 1.E-02 3.7E-06 7.E-03 9.0E-07 2.E-03
F Study Area Wide Total DDD 1.8E+01 ug/kg 2.4E-01 1.5E-05 4.E-06 7.9E-06 2.E-06 1.9E-06 5.E-07 5.0E-04 3.6E-05 7.E-02 1.8E-05 4.E-02 4.4E-06 9.E-03
F Study Area Wide Total DDE 1.7E+01 ug/kg 3.4E-01 1.5E-05 5.E-06 7.5E-06 3.E-06 1.8E-06 6.E-07 5.0E-04 3.4E-05 7.E-02 1.8E-05 4.E-02 4.2E-06 8.E-03
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TABLE 5-90.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F Study Area Wide Total DDT 1.8E+01 ug/kg 3.4E-01 1.5E-05 5.E-06 8.0E-06 3.E-06 1.9E-06 6.E-07 5.0E-04 3.6E-05 7.E-02 1.9E-05 4.E-02 4.5E-06 9.E-03
F Study Area Wide Total Endosulfan 8.3E-02 ug/kg -- 7.2E-08 -- 3.7E-08 -- 8.9E-09 -- 6.0E-03 1.7E-07 3.E-05 8.7E-08 1.E-05 2.1E-08 3.E-06

Exposure Point Total 1.E-03 7.E-04 2.E-04

Notes:
a
b Numbers presented are rounded values.  Sums calculated before rounding.
c Toxicity values for trivalent Chromium used to assess total Chromium.
d

e

Abbreviations:
-- = Not applicable.
CDI = Chronic Daily Intake.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
EPC = Exposure Point Concentration.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
pg/g = picograms per gram.
RfD = Reference Dose.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
ug/kg = micrograms per kilogram.
WB = Whole body.

Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 0-12 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 0-12 for this species.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of 
Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

WB RM  2 Metals
WB RM  2 Aluminum 3.5E+00 mg/kg -- 3.0E-03 -- 1.6E-03 -- 3.8E-04 -- 1.0E+00 7.1E-03 7.E-03 3.7E-03 4.E-03 8.8E-04 9.E-04
WB RM  2 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  2 Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.0E-05 4.E-05 1.5E-05 2.E-05 3.6E-06 5.E-06 3.0E-04 6.9E-05 2.E-01 3.5E-05 1.E-01 8.5E-06 3.E-02
WB RM  2 Cadmium 3.0E-03 mg/kg -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 -- 1.0E-03 6.1E-06 6.E-03 3.1E-06 3.E-03 7.5E-07 8.E-04
WB RM  2 Chromiumc 1.3E-01 mg/kg -- 1.1E-04 -- 5.8E-05 -- 1.4E-05 -- 1.5E+00 2.6E-04 2.E-04 1.4E-04 9.E-05 3.3E-05 2.E-05
WB RM  2 Copper 7.1E-01 mg/kg -- 6.2E-04 -- 3.2E-04 -- 7.6E-05 -- 4.0E-02 1.4E-03 4.E-02 7.4E-04 2.E-02 1.8E-04 4.E-03
WB RM  2 Lead 1.0E-02 mg/kg NL 8.7E-06 -- 4.5E-06 -- 1.1E-06 -- NL 2.0E-05 -- 1.0E-05 -- 2.5E-06 --
WB RM  2 Manganese 1.9E+00 mg/kg -- 1.7E-03 -- 8.5E-04 -- 2.0E-04 -- 1.4E-01 3.9E-03 3.E-02 2.0E-03 1.E-02 4.8E-04 3.E-03
WB RM  2 Mercury 5.1E-02 mg/kg -- 4.4E-05 -- 2.3E-05 -- 5.5E-06 -- 1.0E-04 1.0E-04 1.E+00 5.3E-05 5.E-01 1.3E-05 1.E-01
WB RM  2 Nickel 7.8E-02 mg/kg -- 6.8E-05 -- 3.5E-05 -- 8.4E-06 -- 2.0E-02 1.6E-04 8.E-03 8.2E-05 4.E-03 2.0E-05 1.E-03
WB RM  2 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  2 Silver 1.3E-03 mg/kg -- 1.1E-06 -- 5.8E-07 -- 1.4E-07 -- 5.0E-03 2.6E-06 5.E-04 1.4E-06 3.E-04 3.3E-07 7.E-05
WB RM  2 Thallium 7.3E-03 mg/kg -- 6.3E-06 -- 3.3E-06 -- 7.8E-07 -- 6.6E-05 1.5E-05 2.E-01 7.6E-06 1.E-01 1.8E-06 3.E-02
WB RM  2 Zinc 1.2E+01 mg/kg -- 1.0E-02 -- 5.1E-03 -- 1.2E-03 -- 3.0E-01 2.3E-02 8.E-02 1.2E-02 4.E-02 2.9E-03 1.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 3.8E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 4.1E-08 -- 3.0E-04 7.7E-07 3.E-03 4.0E-07 1.E-03 9.5E-08 3.E-04
WB RM  2 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 2.2E+00 ug/kg 2.9E-02 1.9E-06 6.E-08 9.8E-07 3.E-08 2.4E-07 7.E-09 7.0E-02 4.5E-06 6.E-05 2.3E-06 3.E-05 5.5E-07 8.E-06
WB RM  2 2-Methylnaphthalene 2.7E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.9E-07 -- 4.0E-03 5.5E-06 1.E-03 2.8E-06 7.E-04 6.8E-07 2.E-04
WB RM  2 Acenaphthene 6.2E+00 ug/kg -- 5.4E-06 -- 2.8E-06 -- 6.6E-07 -- 6.0E-02 1.3E-05 2.E-04 6.5E-06 1.E-04 1.6E-06 3.E-05
WB RM  2 Acenaphthylene 4.5E-01 ug/kg -- 3.9E-07 -- 2.0E-07 -- 4.8E-08 -- 6.0E-02 9.1E-07 2.E-05 4.7E-07 8.E-06 1.1E-07 2.E-06
WB RM  2 Anthracene 1.4E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 -- 3.0E-01 2.8E-06 9.E-06 1.5E-06 5.E-06 3.5E-07 1.E-06
WB RM  2 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  2 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Dibenzothiophene 1.2E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 4.0E-02 2.4E-06 6.E-05 1.3E-06 3.E-05 3.0E-07 8.E-06
WB RM  2 Fluoranthene 1.2E+01 ug/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 4.0E-02 2.4E-05 6.E-04 1.3E-05 3.E-04 3.0E-06 8.E-05
WB RM  2 Fluorene 4.6E+00 ug/kg -- 4.0E-06 -- 2.1E-06 -- 4.9E-07 -- 4.0E-02 9.3E-06 2.E-04 4.8E-06 1.E-04 1.2E-06 3.E-05
WB RM  2 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Naphthalene 1.8E+00 ug/kg -- 1.6E-06 -- 8.0E-07 -- 1.9E-07 -- 2.0E-02 3.7E-06 2.E-04 1.9E-06 9.E-05 4.5E-07 2.E-05
WB RM  2 Phenanthrene 9.9E+00 ug/kg -- 8.6E-06 -- 4.4E-06 -- 1.1E-06 -- 3.0E-02 2.0E-05 7.E-04 1.0E-05 3.E-04 2.5E-06 8.E-05
WB RM  2 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  2 Total Carcinogenic PAHsd -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  2 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  2 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  2 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  2
Semi-Volatile Organic 
Compounds

WB RM  2 Benzoic acid 6.1E+02 ug/kg -- 5.3E-04 -- 2.7E-04 -- 6.5E-05 -- 4.0E+00 1.2E-03 3.E-04 6.4E-04 2.E-04 1.5E-04 4.E-05
WB RM  2 Benzyl alcohol 2.7E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.9E-06 -- 5.0E-01 5.5E-05 1.E-04 2.8E-05 6.E-05 6.8E-06 1.E-05
WB RM  2 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 3.0E-03 2.6E-05 9.E-03 1.4E-05 5.E-03 3.3E-06 1.E-03
WB RM  2 Dibenzofuran 1.7E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 -- 4.0E-02 3.4E-06 9.E-05 1.8E-06 4.E-05 4.3E-07 1.E-05
WB RM  2 Hexachlorobenzene 1.7E+00 ug/kg 1.6E+00 1.5E-06 2.E-06 7.6E-07 1.E-06 1.8E-07 3.E-07 8.0E-04 3.4E-06 4.E-03 1.8E-06 2.E-03 4.2E-07 5.E-04
WB RM  2 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  2 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  2 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB RM  2 Total PCB Congeners 1.4E+06 pg/g NA 1.2E-03 -- 6.4E-04 -- 1.5E-04 -- NA 2.9E-03 -- 1.5E-03 -- 3.6E-04 --
WB RM  2 Total PCBs, Adjusted 1.3E+06 pg/g 2.0E+00 1.1E-03 2.E-03 5.6E-04 1.E-03 1.3E-04 3.E-04 2.0E-05 2.6E-03 1.E+02 1.3E-03 7.E+01 3.1E-04 2.E+01
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 1.4E+00 pg/g 1.3E+05 1.2E-09 2.E-04 6.2E-10 8.E-05 1.5E-10 2.E-05 1.0E-09 2.8E-09 3.E+00 1.4E-09 1.E+00 3.5E-10 3.E-01
WB RM  2 Total PCB TEQ 2.1E+01 pg/g 1.3E+05 1.9E-08 2.E-03 9.6E-09 1.E-03 2.3E-09 3.E-04 1.0E-09 4.3E-08 4.E+01 2.2E-08 2.E+01 5.3E-09 5.E+00
WB RM  2 Total TEQ -- -- -- -- 3.E-03 -- 1.E-03 -- 3.E-04 -- -- 5.E+01 -- 2.E+01 -- 6.E+00
WB RM  2 Pesticides
WB RM  2 Aldrin 1.1E-02 ug/kg 1.7E+01 9.6E-09 2.E-07 4.9E-09 8.E-08 1.2E-09 2.E-08 3.0E-05 2.2E-08 7.E-04 1.1E-08 4.E-04 2.8E-09 9.E-05
WB RM  2 alpha-Hexachlorocyclohexane 2.5E-02 ug/kg 6.3E+00 2.2E-08 1.E-07 1.1E-08 7.E-08 2.7E-09 2.E-08 8.0E-03 5.1E-08 6.E-06 2.6E-08 3.E-06 6.2E-09 8.E-07
WB RM  2 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM  2 Dieldrin 2.4E+00 ug/kg 1.6E+01 2.1E-06 3.E-05 1.1E-06 2.E-05 2.6E-07 4.E-06 5.0E-05 4.9E-06 1.E-01 2.5E-06 5.E-02 6.1E-07 1.E-02
WB RM  2 Endrin 3.0E-02 ug/kg -- 2.6E-08 -- 1.3E-08 -- 3.2E-09 -- 3.0E-04 6.1E-08 2.E-04 3.1E-08 1.E-04 7.5E-09 3.E-05
WB RM  2 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  2 Endrin ketone 1.5E-02 ug/kg -- 1.3E-08 -- 6.8E-09 -- 1.6E-09 -- 3.0E-04 3.1E-08 1.E-04 1.6E-08 5.E-05 3.8E-09 1.E-05
WB RM  2 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  2 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  2 Heptachlor epoxide 1.8E-01 ug/kg 9.1E+00 1.6E-07 1.E-06 8.0E-08 7.E-07 1.9E-08 2.E-07 1.3E-05 3.7E-07 3.E-02 1.9E-07 1.E-02 4.5E-08 3.E-03
WB RM  2 Total Chlordanes 9.0E+00 ug/kg 3.5E-01 7.9E-06 3.E-06 4.0E-06 1.E-06 9.7E-07 3.E-07 5.0E-04 1.8E-05 4.E-02 9.4E-06 2.E-02 2.3E-06 5.E-03
WB RM  2 Total DDD 1.8E+01 ug/kg 2.4E-01 1.5E-05 4.E-06 7.9E-06 2.E-06 1.9E-06 5.E-07 5.0E-04 3.6E-05 7.E-02 1.8E-05 4.E-02 4.4E-06 9.E-03
WB RM  2 Total DDE 6.9E+01 ug/kg 3.4E-01 6.0E-05 2.E-05 3.1E-05 1.E-05 7.4E-06 3.E-06 5.0E-04 1.4E-04 3.E-01 7.2E-05 1.E-01 1.7E-05 3.E-02
WB RM  2 Total DDT 5.1E+00 ug/kg 3.4E-01 4.4E-06 2.E-06 2.3E-06 8.E-07 5.5E-07 2.E-07 5.0E-04 1.0E-05 2.E-02 5.3E-06 1.E-02 1.3E-06 3.E-03
WB RM  2 Total Endosulfan 6.6E-01 ug/kg -- 5.8E-07 -- 3.0E-07 -- 7.1E-08 -- 6.0E-03 1.3E-06 2.E-04 6.9E-07 1.E-04 1.7E-07 3.E-05

Exposure Point Totale 5.E-03 3.E-03 6.E-04
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  3 Metals
WB RM  3 Aluminum 3.6E+00 mg/kg -- 3.1E-03 -- 1.6E-03 -- 3.8E-04 -- 1.0E+00 7.2E-03 7.E-03 3.7E-03 4.E-03 8.9E-04 9.E-04
WB RM  3 Antimony 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 4.0E-04 2.0E-06 5.E-03 1.0E-06 3.E-03 2.5E-07 6.E-04
WB RM  3 Arsenic, inorganic 3.5E-02 mg/kg 1.5E+00 3.0E-05 5.E-05 1.6E-05 2.E-05 3.8E-06 6.E-06 3.0E-04 7.1E-05 2.E-01 3.7E-05 1.E-01 8.8E-06 3.E-02
WB RM  3 Cadmium 4.8E-03 mg/kg -- 4.1E-06 -- 2.1E-06 -- 5.1E-07 -- 1.0E-03 9.7E-06 1.E-02 5.0E-06 5.E-03 1.2E-06 1.E-03
WB RM  3 Chromium 1.7E-01 mg/kg -- 1.5E-04 -- 7.6E-05 -- 1.8E-05 -- 1.5E+00 3.4E-04 2.E-04 1.8E-04 1.E-04 4.3E-05 3.E-05
WB RM  3 Copper 5.6E-01 mg/kg -- 4.8E-04 -- 2.5E-04 -- 6.0E-05 -- 4.0E-02 1.1E-03 3.E-02 5.8E-04 1.E-02 1.4E-04 3.E-03
WB RM  3 Lead 6.1E-01 mg/kg NL 5.3E-04 -- 2.7E-04 -- 6.5E-05 -- NL 1.2E-03 -- 6.3E-04 -- 1.5E-04 --
WB RM  3 Manganese 1.3E+00 mg/kg -- 1.1E-03 -- 5.9E-04 -- 1.4E-04 -- 1.4E-01 2.7E-03 2.E-02 1.4E-03 1.E-02 3.3E-04 2.E-03
WB RM  3 Mercury 9.5E-02 mg/kg -- 8.3E-05 -- 4.3E-05 -- 1.0E-05 -- 1.0E-04 1.9E-04 2.E+00 9.9E-05 1.E+00 2.4E-05 2.E-01
WB RM  3 Nickel 6.0E-02 mg/kg -- 5.2E-05 -- 2.7E-05 -- 6.5E-06 -- 2.0E-02 1.2E-04 6.E-03 6.3E-05 3.E-03 1.5E-05 8.E-04
WB RM  3 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  3 Silver 1.1E-03 mg/kg -- 9.3E-07 -- 4.8E-07 -- 1.2E-07 -- 5.0E-03 2.2E-06 4.E-04 1.1E-06 2.E-04 2.7E-07 5.E-05
WB RM  3 Thallium 7.3E-03 mg/kg -- 6.4E-06 -- 3.3E-06 -- 7.9E-07 -- 6.6E-05 1.5E-05 2.E-01 7.6E-06 1.E-01 1.8E-06 3.E-02
WB RM  3 Zinc 1.4E+01 mg/kg -- 1.2E-02 -- 6.1E-03 -- 1.5E-03 -- 3.0E-01 2.8E-02 9.E-02 1.4E-02 5.E-02 3.4E-03 1.E-02
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 4.2E-01 ug/kg -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 -- 3.0E-04 8.5E-07 3.E-03 4.4E-07 1.E-03 1.1E-07 4.E-04
WB RM  3 Tributyltin ion 8.1E-01 ug/kg -- 7.0E-07 -- 3.6E-07 -- 8.7E-08 -- 3.0E-04 1.6E-06 5.E-03 8.4E-07 3.E-03 2.0E-07 7.E-04
WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 3.1E+00 ug/kg 2.9E-02 2.7E-06 8.E-08 1.4E-06 4.E-08 3.3E-07 9.E-09 7.0E-02 6.2E-06 9.E-05 3.2E-06 5.E-05 7.6E-07 1.E-05
WB RM  3 2-Methylnaphthalene 3.9E+00 ug/kg -- 3.3E-06 -- 1.7E-06 -- 4.1E-07 -- 4.0E-03 7.8E-06 2.E-03 4.0E-06 1.E-03 9.6E-07 2.E-04
WB RM  3 Acenaphthene 5.0E+00 ug/kg -- 4.3E-06 -- 2.2E-06 -- 5.4E-07 -- 6.0E-02 1.0E-05 2.E-04 5.2E-06 9.E-05 1.3E-06 2.E-05
WB RM  3 Acenaphthylene 4.8E-01 ug/kg -- 4.1E-07 -- 2.1E-07 -- 5.1E-08 -- 6.0E-02 9.6E-07 2.E-05 5.0E-07 8.E-06 1.2E-07 2.E-06
WB RM  3 Anthracene 2.2E+00 ug/kg -- 1.9E-06 -- 9.6E-07 -- 2.3E-07 -- 3.0E-01 4.4E-06 1.E-05 2.2E-06 7.E-06 5.4E-07 2.E-06
WB RM  3 Benzo(a)anthracene 3.0E-01 ug/kg 7.3E-01 2.6E-07 2.E-07 1.3E-07 1.E-07 3.2E-08 2.E-08 -- 6.0E-07 -- 3.1E-07 -- 7.4E-08 --
WB RM  3 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  3 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Chrysene 1.1E+00 ug/kg 7.3E-03 9.2E-07 7.E-09 4.7E-07 3.E-09 1.1E-07 8.E-10 -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 --
WB RM  3 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Dibenzothiophene 1.4E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 -- 4.0E-02 2.8E-06 7.E-05 1.5E-06 4.E-05 3.5E-07 9.E-06
WB RM  3 Fluoranthene 4.9E+00 ug/kg -- 4.2E-06 -- 2.2E-06 -- 5.2E-07 -- 4.0E-02 9.9E-06 2.E-04 5.1E-06 1.E-04 1.2E-06 3.E-05
WB RM  3 Fluorene 7.6E+00 ug/kg -- 6.6E-06 -- 3.4E-06 -- 8.1E-07 -- 4.0E-02 1.5E-05 4.E-04 7.9E-06 2.E-04 1.9E-06 5.E-05
WB RM  3 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Naphthalene 1.6E+00 ug/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 2.0E-02 3.2E-06 2.E-04 1.7E-06 8.E-05 4.0E-07 2.E-05
WB RM  3 Phenanthrene 1.2E+01 ug/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 3.0E-02 2.4E-05 8.E-04 1.3E-05 4.E-04 3.0E-06 1.E-04
WB RM  3 Pyrene 3.2E+00 ug/kg -- 2.8E-06 -- 1.4E-06 -- 3.4E-07 -- 3.0E-02 6.5E-06 2.E-04 3.3E-06 1.E-04 8.0E-07 3.E-05
WB RM  3 Total Carcinogenic PAHs -- -- -- -- 2.E-07 -- 1.E-07 -- 2.E-08 -- -- -- -- -- -- --
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Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concerna Value Units LADI
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mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  3 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  3 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  3 Di-n-octyl phthalate 3.7E+02 ug/kg -- 3.2E-04 -- 1.7E-04 -- 4.0E-05 -- 1.0E-01 7.5E-04 8.E-03 3.9E-04 4.E-03 9.3E-05 9.E-04

WB RM  3
Semi-Volatile Organic 
Compounds

WB RM  3 Benzoic acid 5.2E+02 ug/kg -- 4.5E-04 -- 2.3E-04 -- 5.5E-05 -- 4.0E+00 1.0E-03 3.E-04 5.4E-04 1.E-04 1.3E-04 3.E-05
WB RM  3 Benzyl alcohol 1.8E+01 ug/kg -- 1.6E-05 -- 8.0E-06 -- 1.9E-06 -- 5.0E-01 3.7E-05 7.E-05 1.9E-05 4.E-05 4.5E-06 9.E-06
WB RM  3 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 3.0E-03 2.6E-05 9.E-03 1.4E-05 5.E-03 3.3E-06 1.E-03
WB RM  3 Dibenzofuran 2.1E+00 ug/kg -- 1.9E-06 -- 9.6E-07 -- 2.3E-07 -- 4.0E-02 4.3E-06 1.E-04 2.2E-06 6.E-05 5.4E-07 1.E-05
WB RM  3 Hexachlorobenzene 1.8E+00 ug/kg 1.6E+00 1.6E-06 2.E-06 8.0E-07 1.E-06 1.9E-07 3.E-07 8.0E-04 3.6E-06 5.E-03 1.9E-06 2.E-03 4.5E-07 6.E-04
WB RM  3 Hexachlorobutadiene 2.2E-02 ug/kg 7.8E-02 1.9E-08 1.E-09 9.7E-09 8.E-10 2.3E-09 2.E-10 1.0E-03 4.4E-08 4.E-05 2.3E-08 2.E-05 5.4E-09 5.E-06
WB RM  3 Phenols
WB RM  3 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  3 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  3 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 7.8E+02 ug/kg 2.0E+00 6.8E-04 1.E-03 3.5E-04 7.E-04 8.4E-05 2.E-04 2.0E-05 1.6E-03 8.E+01 8.2E-04 4.E+01 2.0E-04 1.E+01
WB RM  3 Total PCB Congeners 4.7E+05 pg/g NA 4.1E-04 -- 2.1E-04 -- 5.1E-05 -- NA 9.6E-04 -- 4.9E-04 -- 1.2E-04 --
WB RM  3 Total PCBs, Adjusted 4.3E+05 pg/g 2.0E+00 3.8E-04 8.E-04 1.9E-04 4.E-04 4.6E-05 9.E-05 2.0E-05 8.8E-04 4.E+01 4.5E-04 2.E+01 1.1E-04 5.E+00
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E-09 2.E-04 6.8E-10 9.E-05 1.6E-10 2.E-05 1.0E-09 3.1E-09 3.E+00 1.6E-09 2.E+00 3.8E-10 4.E-01
WB RM  3 Total PCB TEQ 5.5E+00 pg/g 1.3E+05 4.8E-09 6.E-04 2.5E-09 3.E-04 5.9E-10 8.E-05 1.0E-09 1.1E-08 1.E+01 5.8E-09 6.E+00 1.4E-09 1.E+00
WB RM  3 Total TEQ -- -- -- -- 8.E-04 -- 4.E-04 -- 1.E-04 -- -- 1.E+01 -- 7.E+00 -- 2.E+00
WB RM  3 Pesticides
WB RM  3 Aldrin 1.6E-02 ug/kg 1.7E+01 1.4E-08 2.E-07 7.2E-09 1.E-07 1.7E-09 3.E-08 3.0E-05 3.2E-08 1.E-03 1.7E-08 6.E-04 4.0E-09 1.E-04
WB RM  3 alpha-Hexachlorocyclohexane 2.4E-02 ug/kg 6.3E+00 2.1E-08 1.E-07 1.1E-08 7.E-08 2.6E-09 2.E-08 8.0E-03 4.9E-08 6.E-06 2.5E-08 3.E-06 6.0E-09 7.E-07
WB RM  3 beta-Hexachlorocyclohexane 8.3E-03 ug/kg 1.8E+00 7.2E-09 1.E-08 3.7E-09 7.E-09 8.9E-10 2.E-09 6.0E-04 1.7E-08 3.E-05 8.7E-09 1.E-05 2.1E-09 3.E-06
WB RM  3 Dieldrin 2.5E+00 ug/kg 1.6E+01 2.2E-06 3.E-05 1.1E-06 2.E-05 2.7E-07 4.E-06 5.0E-05 5.1E-06 1.E-01 2.6E-06 5.E-02 6.2E-07 1.E-02
WB RM  3 Endrin 2.1E-02 ug/kg -- 1.8E-08 -- 9.4E-09 -- 2.3E-09 -- 3.0E-04 4.3E-08 1.E-04 2.2E-08 7.E-05 5.3E-09 2.E-05
WB RM  3 Endrin aldehyde 6.2E-03 ug/kg -- 5.4E-09 -- 2.8E-09 -- 6.7E-10 -- 3.0E-04 1.3E-08 4.E-05 6.5E-09 2.E-05 1.6E-09 5.E-06
WB RM  3 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  3 gamma-Hexachlorocyclohexane 1.9E-02 ug/kg 1.1E+00 1.7E-08 2.E-08 8.7E-09 1.E-08 2.1E-09 2.E-09 3.0E-04 3.9E-08 1.E-04 2.0E-08 7.E-05 4.8E-09 2.E-05
WB RM  3 Heptachlor 2.7E-02 ug/kg 4.5E+00 2.4E-08 1.E-07 1.2E-08 5.E-08 2.9E-09 1.E-08 5.0E-04 5.5E-08 1.E-04 2.8E-08 6.E-05 6.8E-09 1.E-05
WB RM  3 Heptachlor epoxide 1.4E-01 ug/kg 9.1E+00 1.2E-07 1.E-06 6.3E-08 6.E-07 1.5E-08 1.E-07 1.3E-05 2.8E-07 2.E-02 1.5E-07 1.E-02 3.5E-08 3.E-03
WB RM  3 Total Chlordanes 9.1E+00 ug/kg 3.5E-01 7.9E-06 3.E-06 4.1E-06 1.E-06 9.8E-07 3.E-07 5.0E-04 1.8E-05 4.E-02 9.5E-06 2.E-02 2.3E-06 5.E-03
WB RM  3 Total DDD 2.5E+01 ug/kg 2.4E-01 2.2E-05 5.E-06 1.1E-05 3.E-06 2.7E-06 6.E-07 5.0E-04 5.1E-05 1.E-01 2.6E-05 5.E-02 6.3E-06 1.E-02
WB RM  3 Total DDE 9.8E+01 ug/kg 3.4E-01 8.5E-05 3.E-05 4.4E-05 1.E-05 1.0E-05 4.E-06 5.0E-04 2.0E-04 4.E-01 1.0E-04 2.E-01 2.4E-05 5.E-02
WB RM  3 Total DDT 1.1E+01 ug/kg 3.4E-01 9.5E-06 3.E-06 4.9E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 2.2E-05 4.E-02 1.1E-05 2.E-02 2.7E-06 5.E-03
WB RM  3 Total Endosulfan 6.1E-01 ug/kg -- 5.3E-07 -- 2.7E-07 -- 6.6E-08 -- 6.0E-03 1.2E-06 2.E-04 6.4E-07 1.E-04 1.5E-07 3.E-05

Exposure Point Total 2.E-03 9.E-04 2.E-04
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  4 Metals
WB RM  4 Aluminum 5.2E+00 mg/kg -- 4.5E-03 -- 2.3E-03 -- 5.6E-04 -- 1.0E+00 1.1E-02 1.E-02 5.4E-03 5.E-03 1.3E-03 1.E-03
WB RM  4 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  4 Arsenic, inorganic 2.9E-02 mg/kg 1.5E+00 2.5E-05 4.E-05 1.3E-05 2.E-05 3.1E-06 5.E-06 3.0E-04 5.9E-05 2.E-01 3.0E-05 1.E-01 7.3E-06 2.E-02
WB RM  4 Cadmium 4.7E-03 mg/kg -- 4.1E-06 -- 2.1E-06 -- 5.1E-07 -- 1.0E-03 9.6E-06 1.E-02 4.9E-06 5.E-03 1.2E-06 1.E-03
WB RM  4 Chromium 4.9E-01 mg/kg -- 4.2E-04 -- 2.2E-04 -- 5.2E-05 -- 1.5E+00 9.9E-04 7.E-04 5.1E-04 3.E-04 1.2E-04 8.E-05
WB RM  4 Copper 5.7E-01 mg/kg -- 5.0E-04 -- 2.6E-04 -- 6.1E-05 -- 4.0E-02 1.2E-03 3.E-02 6.0E-04 1.E-02 1.4E-04 4.E-03
WB RM  4 Lead 3.1E-02 mg/kg NL 2.7E-05 -- 1.4E-05 -- 3.3E-06 -- NL 6.3E-05 -- 3.3E-05 -- 7.8E-06 --
WB RM  4 Manganese 1.3E+00 mg/kg -- 1.1E-03 -- 5.6E-04 -- 1.4E-04 -- 1.4E-01 2.6E-03 2.E-02 1.3E-03 9.E-03 3.2E-04 2.E-03
WB RM  4 Mercury 1.0E-01 mg/kg -- 8.7E-05 -- 4.5E-05 -- 1.1E-05 -- 1.0E-04 2.0E-04 2.E+00 1.0E-04 1.E+00 2.5E-05 3.E-01
WB RM  4 Nickel 1.1E-01 mg/kg -- 9.7E-05 -- 5.0E-05 -- 1.2E-05 -- 2.0E-02 2.3E-04 1.E-02 1.2E-04 6.E-03 2.8E-05 1.E-03
WB RM  4 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  4 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  4 Thallium 5.4E-03 mg/kg -- 4.7E-06 -- 2.4E-06 -- 5.8E-07 -- 6.6E-05 1.1E-05 2.E-01 5.6E-06 9.E-02 1.3E-06 2.E-02
WB RM  4 Zinc 1.3E+01 mg/kg -- 1.1E-02 -- 5.8E-03 -- 1.4E-03 -- 3.0E-01 2.6E-02 9.E-02 1.3E-02 4.E-02 3.2E-03 1.E-02
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 5.4E-01 ug/kg -- 4.7E-07 -- 2.4E-07 -- 5.8E-08 -- 3.0E-04 1.1E-06 4.E-03 5.6E-07 2.E-03 1.4E-07 5.E-04
WB RM  4 Tributyltin ion 1.2E+00 ug/kg -- 1.0E-06 -- 5.1E-07 -- 1.2E-07 -- 3.0E-04 2.3E-06 8.E-03 1.2E-06 4.E-03 2.9E-07 1.E-03
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 1.3E+00 ug/kg 2.9E-02 1.1E-06 3.E-08 5.6E-07 2.E-08 1.3E-07 4.E-09 7.0E-02 2.5E-06 4.E-05 1.3E-06 2.E-05 3.1E-07 4.E-06
WB RM  4 2-Methylnaphthalene 1.6E+00 ug/kg -- 1.4E-06 -- 7.3E-07 -- 1.8E-07 -- 4.0E-03 3.3E-06 8.E-04 1.7E-06 4.E-04 4.1E-07 1.E-04
WB RM  4 Acenaphthene 1.5E+01 ug/kg -- 1.3E-05 -- 6.9E-06 -- 1.7E-06 -- 6.0E-02 3.1E-05 5.E-04 1.6E-05 3.E-04 3.9E-06 6.E-05
WB RM  4 Acenaphthylene 4.1E-01 ug/kg -- 3.5E-07 -- 1.8E-07 -- 4.3E-08 -- 6.0E-02 8.2E-07 1.E-05 4.2E-07 7.E-06 1.0E-07 2.E-06
WB RM  4 Anthracene 7.8E-01 ug/kg -- 6.8E-07 -- 3.5E-07 -- 8.4E-08 -- 3.0E-01 1.6E-06 5.E-06 8.1E-07 3.E-06 2.0E-07 7.E-07
WB RM  4 Benzo(a)anthracene 1.7E-01 ug/kg 7.3E-01 1.4E-07 1.E-07 7.4E-08 5.E-08 1.8E-08 1.E-08 -- 3.3E-07 -- 1.7E-07 -- 4.1E-08 --
WB RM  4 Benzo(a)pyrene 1.8E-01 ug/kg 7.3E+00 1.6E-07 1.E-06 8.0E-08 6.E-07 1.9E-08 1.E-07 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
WB RM  4 Benzo(b)fluoranthene 2.3E-01 ug/kg 7.3E-01 2.0E-07 1.E-07 1.0E-07 8.E-08 2.5E-08 2.E-08 -- 4.7E-07 -- 2.4E-07 -- 5.8E-08 --
WB RM  4 Benzo(g,h,i)perylene 2.0E-01 ug/kg -- 1.7E-07 -- 8.9E-08 -- 2.1E-08 -- 3.0E-02 4.1E-07 1.E-05 2.1E-07 7.E-06 5.0E-08 2.E-06
WB RM  4 Benzo(k)fluoranthene 1.4E-01 ug/kg 7.3E-02 1.2E-07 9.E-09 6.0E-08 4.E-09 1.4E-08 1.E-09 -- 2.7E-07 -- 1.4E-07 -- 3.4E-08 --
WB RM  4 Chrysene 2.2E-01 ug/kg 7.3E-03 1.9E-07 1.E-09 9.8E-08 7.E-10 2.4E-08 2.E-10 -- 4.5E-07 -- 2.3E-07 -- 5.5E-08 --
WB RM  4 Dibenzo(a,h)anthracene 1.3E-01 ug/kg 7.3E+00 1.1E-07 8.E-07 5.8E-08 4.E-07 1.4E-08 1.E-07 -- 2.6E-07 -- 1.4E-07 -- 3.3E-08 --
WB RM  4 Dibenzothiophene 5.9E-01 ug/kg -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 -- 4.0E-02 1.2E-06 3.E-05 6.1E-07 2.E-05 1.5E-07 4.E-06
WB RM  4 Fluoranthene 1.4E+01 ug/kg -- 1.2E-05 -- 6.1E-06 -- 1.5E-06 -- 4.0E-02 2.8E-05 7.E-04 1.4E-05 4.E-04 3.4E-06 8.E-05
WB RM  4 Fluorene 5.4E+00 ug/kg -- 4.7E-06 -- 2.4E-06 -- 5.7E-07 -- 4.0E-02 1.1E-05 3.E-04 5.6E-06 1.E-04 1.3E-06 3.E-05
WB RM  4 Indeno(1,2,3-cd)pyrene 1.8E-01 ug/kg 7.3E-01 1.6E-07 1.E-07 8.0E-08 6.E-08 1.9E-08 1.E-08 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
WB RM  4 Naphthalene 1.2E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 2.0E-02 2.4E-06 1.E-04 1.3E-06 6.E-05 3.0E-07 2.E-05
WB RM  4 Phenanthrene 1.5E+01 ug/kg -- 1.3E-05 -- 6.6E-06 -- 1.6E-06 -- 3.0E-02 3.0E-05 1.E-03 1.5E-05 5.E-04 3.7E-06 1.E-04
WB RM  4 Pyrene 1.4E+01 ug/kg -- 1.2E-05 -- 6.2E-06 -- 1.5E-06 -- 3.0E-02 2.8E-05 9.E-04 1.5E-05 5.E-04 3.5E-06 1.E-04
WB RM  4 Total Carcinogenic PAHs -- -- -- -- 2.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 2.4E+04 ug/kg 1.4E-02 2.1E-02 3.E-04 1.1E-02 1.E-04 2.6E-03 4.E-05 2.0E-02 4.8E-02 2.E+00 2.5E-02 1.E+00 6.0E-03 3.E-01
WB RM  4 Dibutyl phthalate 1.9E+01 ug/kg -- 1.7E-05 -- 8.5E-06 -- 2.0E-06 -- 1.0E-01 3.9E-05 4.E-04 2.0E-05 2.E-04 4.8E-06 5.E-05
WB RM  4 Diethyl phthalate 1.0E+01 ug/kg -- 8.7E-06 -- 4.5E-06 -- 1.1E-06 -- 8.0E-01 2.0E-05 3.E-05 1.0E-05 1.E-05 2.5E-06 3.E-06
WB RM  4 Di-n-octyl phthalate 5.4E+02 ug/kg -- 4.7E-04 -- 2.4E-04 -- 5.8E-05 -- 1.0E-01 1.1E-03 1.E-02 5.7E-04 6.E-03 1.4E-04 1.E-03

WB RM  4
Semi-Volatile Organic 
Compounds

WB RM  4 Benzoic acid 4.7E+02 ug/kg -- 4.1E-04 -- 2.1E-04 -- 5.0E-05 -- 4.0E+00 9.5E-04 2.E-04 4.9E-04 1.E-04 1.2E-04 3.E-05
WB RM  4 Benzyl alcohol 3.0E+01 ug/kg -- 2.6E-05 -- 1.3E-05 -- 3.2E-06 -- 5.0E-01 6.0E-05 1.E-04 3.1E-05 6.E-05 7.4E-06 1.E-05
WB RM  4 Bis(2-chloroethoxy) methane 1.2E+01 ug/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 3.0E-03 2.4E-05 8.E-03 1.3E-05 4.E-03 3.0E-06 1.E-03
WB RM  4 Dibenzofuran 1.8E+00 ug/kg -- 1.6E-06 -- 8.2E-07 -- 2.0E-07 -- 4.0E-02 3.7E-06 9.E-05 1.9E-06 5.E-05 4.6E-07 1.E-05
WB RM  4 Hexachlorobenzene 2.3E+00 ug/kg 1.6E+00 2.0E-06 3.E-06 1.0E-06 2.E-06 2.4E-07 4.E-07 8.0E-04 4.6E-06 6.E-03 2.4E-06 3.E-03 5.7E-07 7.E-04
WB RM  4 Hexachlorobutadiene 5.9E-02 ug/kg 7.8E-02 5.1E-08 4.E-09 2.6E-08 2.E-09 6.3E-09 5.E-10 1.0E-03 1.2E-07 1.E-04 6.1E-08 6.E-05 1.5E-08 1.E-05
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  4 4-Nitrophenol 1.0E+01 ug/kg -- 8.7E-06 -- 4.5E-06 -- 1.1E-06 -- 5.0E-03 2.0E-05 4.E-03 1.0E-05 2.E-03 2.5E-06 5.E-04
WB RM  4 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 7.9E+02 ug/kg 2.0E+00 6.9E-04 1.E-03 3.5E-04 7.E-04 8.5E-05 2.E-04 2.0E-05 1.6E-03 8.E+01 8.2E-04 4.E+01 2.0E-04 1.E+01
WB RM  4 Total PCB Congeners 7.3E+05 pg/g NA 6.3E-04 -- 3.2E-04 -- 7.8E-05 -- NA 1.5E-03 -- 7.6E-04 -- 1.8E-04 --
WB RM  4 Total PCBs, Adjusted 6.6E+05 pg/g 2.0E+00 5.7E-04 1.E-03 2.9E-04 6.E-04 7.0E-05 1.E-04 2.0E-05 1.3E-03 7.E+01 6.9E-04 3.E+01 1.6E-04 8.E+00
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 2.1E+00 pg/g 1.3E+05 1.8E-09 2.E-04 9.5E-10 1.E-04 2.3E-10 3.E-05 1.0E-09 4.3E-09 4.E+00 2.2E-09 2.E+00 5.3E-10 5.E-01
WB RM  4 Total PCB TEQ 7.4E+00 pg/g 1.3E+05 6.5E-09 8.E-04 3.3E-09 4.E-04 8.0E-10 1.E-04 1.0E-09 1.5E-08 2.E+01 7.8E-09 8.E+00 1.9E-09 2.E+00
WB RM  4 Total TEQ -- -- -- -- 1.E-03 -- 6.E-04 -- 1.E-04 -- -- 2.E+01 -- 1.E+01 -- 2.E+00
WB RM  4 Pesticides
WB RM  4 Aldrin 1.8E-02 ug/kg 1.7E+01 1.5E-08 3.E-07 7.9E-09 1.E-07 1.9E-09 3.E-08 3.0E-05 3.6E-08 1.E-03 1.8E-08 6.E-04 4.4E-09 1.E-04
WB RM  4 alpha-Hexachlorocyclohexane 3.4E-02 ug/kg 6.3E+00 3.0E-08 2.E-07 1.5E-08 1.E-07 3.7E-09 2.E-08 8.0E-03 6.9E-08 9.E-06 3.6E-08 4.E-06 8.6E-09 1.E-06
WB RM  4 beta-Hexachlorocyclohexane 8.7E-03 ug/kg 1.8E+00 7.6E-09 1.E-08 3.9E-09 7.E-09 9.3E-10 2.E-09 6.0E-04 1.8E-08 3.E-05 9.1E-09 2.E-05 2.2E-09 4.E-06
WB RM  4 Dieldrin 2.5E+00 ug/kg 1.6E+01 2.1E-06 3.E-05 1.1E-06 2.E-05 2.6E-07 4.E-06 5.0E-05 5.0E-06 1.E-01 2.6E-06 5.E-02 6.2E-07 1.E-02
WB RM  4 Endrin 2.5E-02 ug/kg -- 2.2E-08 -- 1.1E-08 -- 2.7E-09 -- 3.0E-04 5.1E-08 2.E-04 2.6E-08 9.E-05 6.2E-09 2.E-05
WB RM  4 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  4 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  4 gamma-Hexachlorocyclohexane 2.0E-02 ug/kg 1.1E+00 1.7E-08 2.E-08 8.9E-09 1.E-08 2.1E-09 2.E-09 3.0E-04 4.1E-08 1.E-04 2.1E-08 7.E-05 5.0E-09 2.E-05
WB RM  4 Heptachlor 9.9E-03 ug/kg 4.5E+00 8.6E-09 4.E-08 4.4E-09 2.E-08 1.1E-09 5.E-09 5.0E-04 2.0E-08 4.E-05 1.0E-08 2.E-05 2.5E-09 5.E-06
WB RM  4 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 1.1E-07 1.E-06 5.7E-08 5.E-07 1.4E-08 1.E-07 1.3E-05 2.6E-07 2.E-02 1.3E-07 1.E-02 3.2E-08 2.E-03
WB RM  4 Total Chlordanes 8.9E+00 ug/kg 3.5E-01 7.7E-06 3.E-06 4.0E-06 1.E-06 9.5E-07 3.E-07 5.0E-04 1.8E-05 4.E-02 9.2E-06 2.E-02 2.2E-06 4.E-03
WB RM  4 Total DDD 3.6E+01 ug/kg 2.4E-01 3.2E-05 8.E-06 1.6E-05 4.E-06 3.9E-06 9.E-07 5.0E-04 7.4E-05 1.E-01 3.8E-05 8.E-02 9.1E-06 2.E-02
WB RM  4 Total DDE 1.2E+02 ug/kg 3.4E-01 1.1E-04 4.E-05 5.5E-05 2.E-05 1.3E-05 4.E-06 5.0E-04 2.5E-04 5.E-01 1.3E-04 3.E-01 3.1E-05 6.E-02
WB RM  4 Total DDT 1.1E+01 ug/kg 3.4E-01 9.9E-06 3.E-06 5.1E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 2.3E-05 5.E-02 1.2E-05 2.E-02 2.8E-06 6.E-03
WB RM  4 Total Endosulfan 5.7E-01 ug/kg -- 5.0E-07 -- 2.6E-07 -- 6.1E-08 -- 6.0E-03 1.2E-06 2.E-04 6.0E-07 1.E-04 1.4E-07 2.E-05

Exposure Point Total 3.E-03 1.E-03 3.E-04
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  5 Metals
WB RM  5 Aluminum 3.8E+00 mg/kg -- 3.3E-03 -- 1.7E-03 -- 4.0E-04 -- 1.0E+00 7.6E-03 8.E-03 3.9E-03 4.E-03 9.4E-04 9.E-04
WB RM  5 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  5 Arsenic, inorganic 2.8E-02 mg/kg 1.5E+00 2.4E-05 4.E-05 1.3E-05 2.E-05 3.0E-06 5.E-06 3.0E-04 5.7E-05 2.E-01 2.9E-05 1.E-01 7.0E-06 2.E-02
WB RM  5 Cadmium 9.0E-03 mg/kg -- 7.8E-06 -- 4.0E-06 -- 9.6E-07 -- 1.0E-03 1.8E-05 2.E-02 9.4E-06 9.E-03 2.3E-06 2.E-03
WB RM  5 Chromium 2.5E-01 mg/kg -- 2.1E-04 -- 1.1E-04 -- 2.6E-05 -- 1.5E+00 5.0E-04 3.E-04 2.6E-04 2.E-04 6.1E-05 4.E-05
WB RM  5 Copper 6.1E-01 mg/kg -- 5.3E-04 -- 2.7E-04 -- 6.5E-05 -- 4.0E-02 1.2E-03 3.E-02 6.3E-04 2.E-02 1.5E-04 4.E-03
WB RM  5 Lead 8.5E-03 mg/kg NL 7.4E-06 -- 3.8E-06 -- 9.1E-07 -- NL 1.7E-05 -- 8.9E-06 -- 2.1E-06 --
WB RM  5 Manganese 1.5E+00 mg/kg -- 1.3E-03 -- 6.7E-04 -- 1.6E-04 -- 1.4E-01 3.1E-03 2.E-02 1.6E-03 1.E-02 3.8E-04 3.E-03
WB RM  5 Mercury 9.7E-02 mg/kg -- 8.4E-05 -- 4.3E-05 -- 1.0E-05 -- 1.0E-04 2.0E-04 2.E+00 1.0E-04 1.E+00 2.4E-05 2.E-01
WB RM  5 Nickel 6.0E-02 mg/kg -- 5.2E-05 -- 2.7E-05 -- 6.4E-06 -- 2.0E-02 1.2E-04 6.E-03 6.2E-05 3.E-03 1.5E-05 7.E-04
WB RM  5 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 Thallium 3.9E-03 mg/kg -- 3.3E-06 -- 1.7E-06 -- 4.1E-07 -- 6.6E-05 7.8E-06 1.E-01 4.0E-06 6.E-02 9.6E-07 1.E-02
WB RM  5 Zinc 1.3E+01 mg/kg -- 1.1E-02 -- 5.7E-03 -- 1.4E-03 -- 3.0E-01 2.6E-02 9.E-02 1.3E-02 4.E-02 3.2E-03 1.E-02
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 5.1E-01 ug/kg -- 4.4E-07 -- 2.3E-07 -- 5.5E-08 -- 3.0E-04 1.0E-06 3.E-03 5.3E-07 2.E-03 1.3E-07 4.E-04
WB RM  5 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 2.9E+00 ug/kg 2.9E-02 2.5E-06 7.E-08 1.3E-06 4.E-08 3.1E-07 9.E-09 7.0E-02 5.9E-06 8.E-05 3.0E-06 4.E-05 7.3E-07 1.E-05
WB RM  5 2-Methylnaphthalene 2.9E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 3.1E-07 -- 4.0E-03 5.9E-06 1.E-03 3.0E-06 8.E-04 7.3E-07 2.E-04
WB RM  5 Acenaphthene 1.0E+01 ug/kg -- 8.7E-06 -- 4.5E-06 -- 1.1E-06 -- 6.0E-02 2.0E-05 3.E-04 1.0E-05 2.E-04 2.5E-06 4.E-05
WB RM  5 Acenaphthylene 9.8E-01 ug/kg -- 8.5E-07 -- 4.4E-07 -- 1.1E-07 -- 6.0E-02 2.0E-06 3.E-05 1.0E-06 2.E-05 2.5E-07 4.E-06
WB RM  5 Anthracene 5.9E-01 ug/kg -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 -- 3.0E-01 1.2E-06 4.E-06 6.2E-07 2.E-06 1.5E-07 5.E-07
WB RM  5 Benzo(a)anthracene 5.7E-01 ug/kg 7.3E-01 5.0E-07 4.E-07 2.5E-07 2.E-07 6.1E-08 4.E-08 -- 1.2E-06 -- 5.9E-07 -- 1.4E-07 --
WB RM  5 Benzo(a)pyrene 6.6E-01 ug/kg 7.3E+00 5.7E-07 4.E-06 2.9E-07 2.E-06 7.1E-08 5.E-07 -- 1.3E-06 -- 6.9E-07 -- 1.7E-07 --
WB RM  5 Benzo(b)fluoranthene 4.5E-01 ug/kg 7.3E-01 3.9E-07 3.E-07 2.0E-07 1.E-07 4.8E-08 4.E-08 -- 9.1E-07 -- 4.7E-07 -- 1.1E-07 --
WB RM  5 Benzo(g,h,i)perylene 6.0E-01 ug/kg -- 5.2E-07 -- 2.7E-07 -- 6.4E-08 -- 3.0E-02 1.2E-06 4.E-05 6.3E-07 2.E-05 1.5E-07 5.E-06
WB RM  5 Benzo(k)fluoranthene 3.8E-01 ug/kg 7.3E-02 3.3E-07 2.E-08 1.7E-07 1.E-08 4.1E-08 3.E-09 -- 7.7E-07 -- 4.0E-07 -- 9.5E-08 --
WB RM  5 Chrysene 6.8E-01 ug/kg 7.3E-03 5.9E-07 4.E-09 3.0E-07 2.E-09 7.3E-08 5.E-10 -- 1.4E-06 -- 7.1E-07 -- 1.7E-07 --
WB RM  5 Dibenzo(a,h)anthracene 1.3E-01 ug/kg 7.3E+00 1.1E-07 8.E-07 5.8E-08 4.E-07 1.4E-08 1.E-07 -- 2.6E-07 -- 1.4E-07 -- 3.3E-08 --
WB RM  5 Dibenzothiophene 4.8E-01 ug/kg -- 4.2E-07 -- 2.1E-07 -- 5.1E-08 -- 4.0E-02 9.7E-07 2.E-05 5.0E-07 1.E-05 1.2E-07 3.E-06
WB RM  5 Fluoranthene 2.1E+00 ug/kg -- 1.8E-06 -- 9.4E-07 -- 2.3E-07 -- 4.0E-02 4.3E-06 1.E-04 2.2E-06 5.E-05 5.3E-07 1.E-05
WB RM  5 Fluorene 2.0E+01 ug/kg -- 1.7E-05 -- 8.9E-06 -- 2.1E-06 -- 4.0E-02 4.0E-05 1.E-03 2.1E-05 5.E-04 5.0E-06 1.E-04
WB RM  5 Indeno(1,2,3-cd)pyrene 5.1E-01 ug/kg 7.3E-01 4.4E-07 3.E-07 2.3E-07 2.E-07 5.5E-08 4.E-08 -- 1.0E-06 -- 5.3E-07 -- 1.3E-07 --
WB RM  5 Naphthalene 2.7E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.9E-07 -- 2.0E-02 5.5E-06 3.E-04 2.8E-06 1.E-04 6.8E-07 3.E-05
WB RM  5 Phenanthrene 2.9E+01 ug/kg -- 2.5E-05 -- 1.3E-05 -- 3.1E-06 -- 3.0E-02 5.9E-05 2.E-03 3.0E-05 1.E-03 7.3E-06 2.E-04
WB RM  5 Pyrene 2.2E+00 ug/kg -- 1.9E-06 -- 9.8E-07 -- 2.4E-07 -- 3.0E-02 4.5E-06 1.E-04 2.3E-06 8.E-05 5.5E-07 2.E-05
WB RM  5 Total Carcinogenic PAHs -- -- -- -- 6.E-06 -- 3.E-06 -- 7.E-07 -- -- -- -- -- -- --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  5 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  5 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  5 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  5
Semi-Volatile Organic 
Compounds

WB RM  5 Benzoic acid 4.1E+02 ug/kg -- 3.6E-04 -- 1.8E-04 -- 4.4E-05 -- 4.0E+00 8.3E-04 2.E-04 4.3E-04 1.E-04 1.0E-04 3.E-05
WB RM  5 Benzyl alcohol 2.6E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.8E-06 -- 5.0E-01 5.3E-05 1.E-04 2.7E-05 5.E-05 6.5E-06 1.E-05
WB RM  5 Bis(2-chloroethoxy) methane 1.2E+01 ug/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 3.0E-03 2.4E-05 8.E-03 1.3E-05 4.E-03 3.0E-06 1.E-03
WB RM  5 Dibenzofuran 2.6E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.8E-07 -- 4.0E-02 5.3E-06 1.E-04 2.7E-06 7.E-05 6.5E-07 2.E-05
WB RM  5 Hexachlorobenzene 2.5E+00 ug/kg 1.6E+00 2.2E-06 3.E-06 1.1E-06 2.E-06 2.7E-07 4.E-07 8.0E-04 5.1E-06 6.E-03 2.6E-06 3.E-03 6.2E-07 8.E-04
WB RM  5 Hexachlorobutadiene 8.0E-02 ug/kg 7.8E-02 7.0E-08 5.E-09 3.6E-08 3.E-09 8.6E-09 7.E-10 1.0E-03 1.6E-07 2.E-04 8.3E-08 8.E-05 2.0E-08 2.E-05
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 3.9E+02 ug/kg 2.0E+00 3.4E-04 7.E-04 1.8E-04 4.E-04 4.2E-05 8.E-05 2.0E-05 8.0E-04 4.E+01 4.1E-04 2.E+01 9.9E-05 5.E+00
WB RM  5 Total PCB Congeners 3.4E+05 pg/g NA 3.0E-04 -- 1.5E-04 -- 3.7E-05 -- NA 7.0E-04 -- 3.6E-04 -- 8.6E-05 --
WB RM  5 Total PCBs, Adjusted 3.1E+05 pg/g 2.0E+00 2.7E-04 5.E-04 1.4E-04 3.E-04 3.3E-05 7.E-05 2.0E-05 6.3E-04 3.E+01 3.3E-04 2.E+01 7.8E-05 4.E+00
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 1.9E+00 pg/g 1.3E+05 1.7E-09 2.E-04 8.6E-10 1.E-04 2.1E-10 3.E-05 1.0E-09 3.9E-09 4.E+00 2.0E-09 2.E+00 4.8E-10 5.E-01
WB RM  5 Total PCB TEQ 4.7E+00 pg/g 1.3E+05 4.1E-09 5.E-04 2.1E-09 3.E-04 5.0E-10 7.E-05 1.0E-09 9.5E-09 9.E+00 4.9E-09 5.E+00 1.2E-09 1.E+00
WB RM  5 Total TEQ -- -- -- -- 7.E-04 -- 4.E-04 -- 9.E-05 -- -- 1.E+01 -- 7.E+00 -- 2.E+00
WB RM  5 Pesticides
WB RM  5 Aldrin 2.7E-02 ug/kg 1.7E+01 2.4E-08 4.E-07 1.2E-08 2.E-07 2.9E-09 5.E-08 3.0E-05 5.6E-08 2.E-03 2.9E-08 1.E-03 6.9E-09 2.E-04
WB RM  5 alpha-Hexachlorocyclohexane 3.8E-02 ug/kg 6.3E+00 3.3E-08 2.E-07 1.7E-08 1.E-07 4.1E-09 3.E-08 8.0E-03 7.7E-08 1.E-05 4.0E-08 5.E-06 9.5E-09 1.E-06
WB RM  5 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM  5 Dieldrin 2.6E+00 ug/kg 1.6E+01 2.3E-06 4.E-05 1.2E-06 2.E-05 2.8E-07 4.E-06 5.0E-05 5.3E-06 1.E-01 2.7E-06 5.E-02 6.5E-07 1.E-02
WB RM  5 Endrin 2.1E-02 ug/kg -- 1.8E-08 -- 9.4E-09 -- 2.3E-09 -- 3.0E-04 4.3E-08 1.E-04 2.2E-08 7.E-05 5.3E-09 2.E-05
WB RM  5 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  5 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  5 gamma-Hexachlorocyclohexane 1.7E-02 ug/kg 1.1E+00 1.5E-08 2.E-08 7.6E-09 8.E-09 1.8E-09 2.E-09 3.0E-04 3.4E-08 1.E-04 1.8E-08 6.E-05 4.3E-09 1.E-05
WB RM  5 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  5 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 1.1E-07 1.E-06 5.8E-08 5.E-07 1.4E-08 1.E-07 1.3E-05 2.6E-07 2.E-02 1.4E-07 1.E-02 3.3E-08 3.E-03
WB RM  5 Total Chlordanes 1.4E+01 ug/kg 3.5E-01 1.2E-05 4.E-06 6.1E-06 2.E-06 1.5E-06 5.E-07 5.0E-04 2.8E-05 6.E-02 1.4E-05 3.E-02 3.4E-06 7.E-03
WB RM  5 Total DDD 3.6E+01 ug/kg 2.4E-01 3.2E-05 8.E-06 1.6E-05 4.E-06 3.9E-06 9.E-07 5.0E-04 7.4E-05 1.E-01 3.8E-05 8.E-02 9.1E-06 2.E-02
WB RM  5 Total DDE 9.7E+01 ug/kg 3.4E-01 8.5E-05 3.E-05 4.4E-05 1.E-05 1.0E-05 4.E-06 5.0E-04 2.0E-04 4.E-01 1.0E-04 2.E-01 2.4E-05 5.E-02
WB RM  5 Total DDT 3.1E+01 ug/kg 3.4E-01 2.7E-05 9.E-06 1.4E-05 5.E-06 3.3E-06 1.E-06 5.0E-04 6.2E-05 1.E-01 3.2E-05 6.E-02 7.7E-06 2.E-02
WB RM  5 Total Endosulfan 7.1E-01 ug/kg -- 6.2E-07 -- 3.2E-07 -- 7.6E-08 -- 6.0E-03 1.4E-06 2.E-04 7.4E-07 1.E-04 1.8E-07 3.E-05

Exposure Point Total 1.E-03 7.E-04 2.E-04
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  6 Metals
WB RM  6 Aluminum 4.8E+00 mg/kg -- 4.2E-03 -- 2.2E-03 -- 5.2E-04 -- 1.0E+00 9.8E-03 1.E-02 5.0E-03 5.E-03 1.2E-03 1.E-03
WB RM  6 Antimony 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 4.0E-04 2.0E-06 5.E-03 1.0E-06 3.E-03 2.5E-07 6.E-04
WB RM  6 Arsenic, inorganic 2.1E-02 mg/kg 1.5E+00 1.8E-05 3.E-05 9.4E-06 1.E-05 2.3E-06 3.E-06 3.0E-04 4.3E-05 1.E-01 2.2E-05 7.E-02 5.3E-06 2.E-02
WB RM  6 Cadmium 1.2E-02 mg/kg -- 1.0E-05 -- 5.2E-06 -- 1.3E-06 -- 1.0E-03 2.4E-05 2.E-02 1.2E-05 1.E-02 2.9E-06 3.E-03
WB RM  6 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
WB RM  6 Copper 7.8E-01 mg/kg -- 6.8E-04 -- 3.5E-04 -- 8.4E-05 -- 4.0E-02 1.6E-03 4.E-02 8.2E-04 2.E-02 2.0E-04 5.E-03
WB RM  6 Lead 1.3E-02 mg/kg NL 1.2E-05 -- 6.0E-06 -- 1.4E-06 -- NL 2.7E-05 -- 1.4E-05 -- 3.3E-06 --
WB RM  6 Manganese 1.2E+00 mg/kg -- 1.1E-03 -- 5.6E-04 -- 1.3E-04 -- 1.4E-01 2.5E-03 2.E-02 1.3E-03 9.E-03 3.1E-04 2.E-03
WB RM  6 Mercury 8.9E-02 mg/kg -- 7.8E-05 -- 4.0E-05 -- 9.6E-06 -- 1.0E-04 1.8E-04 2.E+00 9.3E-05 9.E-01 2.2E-05 2.E-01
WB RM  6 Nickel 8.5E-02 mg/kg -- 7.4E-05 -- 3.8E-05 -- 9.1E-06 -- 2.0E-02 1.7E-04 9.E-03 8.9E-05 4.E-03 2.1E-05 1.E-03
WB RM  6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  6 Silver 8.5E-04 mg/kg -- 7.4E-07 -- 3.8E-07 -- 9.1E-08 -- 5.0E-03 1.7E-06 3.E-04 8.9E-07 2.E-04 2.1E-07 4.E-05
WB RM  6 Thallium 3.1E-03 mg/kg -- 2.7E-06 -- 1.4E-06 -- 3.3E-07 -- 6.6E-05 6.2E-06 9.E-02 3.2E-06 5.E-02 7.7E-07 1.E-02
WB RM  6 Zinc 1.3E+01 mg/kg -- 1.2E-02 -- 6.0E-03 -- 1.4E-03 -- 3.0E-01 2.7E-02 9.E-02 1.4E-02 5.E-02 3.4E-03 1.E-02
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 5.9E-01 ug/kg -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 -- 3.0E-04 1.2E-06 4.E-03 6.1E-07 2.E-03 1.5E-07 5.E-04
WB RM  6 Tributyltin ion 8.6E-01 ug/kg -- 7.5E-07 -- 3.8E-07 -- 9.2E-08 -- 3.0E-04 1.7E-06 6.E-03 9.0E-07 3.E-03 2.2E-07 7.E-04
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 5.8E+00 ug/kg 2.9E-02 5.0E-06 1.E-07 2.6E-06 7.E-08 6.2E-07 2.E-08 7.0E-02 1.2E-05 2.E-04 6.0E-06 9.E-05 1.4E-06 2.E-05
WB RM  6 2-Methylnaphthalene 6.4E+00 ug/kg -- 5.5E-06 -- 2.8E-06 -- 6.8E-07 -- 4.0E-03 1.3E-05 3.E-03 6.6E-06 2.E-03 1.6E-06 4.E-04
WB RM  6 Acenaphthene 2.2E+01 ug/kg -- 1.9E-05 -- 9.9E-06 -- 2.4E-06 -- 6.0E-02 4.5E-05 7.E-04 2.3E-05 4.E-04 5.5E-06 9.E-05
WB RM  6 Acenaphthylene 1.7E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 -- 6.0E-02 3.5E-06 6.E-05 1.8E-06 3.E-05 4.3E-07 7.E-06
WB RM  6 Anthracene 4.1E+00 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 3.0E-01 8.2E-06 3.E-05 4.2E-06 1.E-05 1.0E-06 3.E-06
WB RM  6 Benzo(a)anthracene 1.5E-01 ug/kg 7.3E-01 1.3E-07 1.E-07 6.7E-08 5.E-08 1.6E-08 1.E-08 -- 3.0E-07 -- 1.6E-07 -- 3.8E-08 --
WB RM  6 Benzo(a)pyrene 1.5E-01 ug/kg 7.3E+00 1.3E-07 1.E-06 6.7E-08 5.E-07 1.6E-08 1.E-07 -- 3.0E-07 -- 1.6E-07 -- 3.8E-08 --
WB RM  6 Benzo(b)fluoranthene 1.4E-01 ug/kg 7.3E-01 1.2E-07 9.E-08 6.3E-08 5.E-08 1.5E-08 1.E-08 -- 2.8E-07 -- 1.5E-07 -- 3.5E-08 --
WB RM  6 Benzo(g,h,i)perylene 1.3E-01 ug/kg -- 1.1E-07 -- 5.8E-08 -- 1.4E-08 -- 3.0E-02 2.6E-07 9.E-06 1.4E-07 5.E-06 3.3E-08 1.E-06
WB RM  6 Benzo(k)fluoranthene 1.1E-01 ug/kg 7.3E-02 9.6E-08 7.E-09 4.9E-08 4.E-09 1.2E-08 9.E-10 -- 2.2E-07 -- 1.1E-07 -- 2.8E-08 --
WB RM  6 Chrysene 1.7E-01 ug/kg 7.3E-03 1.4E-07 1.E-09 7.4E-08 5.E-10 1.8E-08 1.E-10 -- 3.3E-07 -- 1.7E-07 -- 4.1E-08 --
WB RM  6 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  6 Dibenzothiophene 6.5E+00 ug/kg -- 5.7E-06 -- 2.9E-06 -- 7.0E-07 -- 4.0E-02 1.3E-05 3.E-04 6.8E-06 2.E-04 1.6E-06 4.E-05
WB RM  6 Fluoranthene 6.6E+00 ug/kg -- 5.8E-06 -- 3.0E-06 -- 7.1E-07 -- 4.0E-02 1.3E-05 3.E-04 6.9E-06 2.E-04 1.7E-06 4.E-05
WB RM  6 Fluorene 1.2E+01 ug/kg -- 1.1E-05 -- 5.6E-06 -- 1.3E-06 -- 4.0E-02 2.5E-05 6.E-04 1.3E-05 3.E-04 3.1E-06 8.E-05
WB RM  6 Indeno(1,2,3-cd)pyrene 1.2E-01 ug/kg 7.3E-01 1.0E-07 8.E-08 5.4E-08 4.E-08 1.3E-08 9.E-09 -- 2.4E-07 -- 1.3E-07 -- 3.0E-08 --
WB RM  6 Naphthalene 1.1E+01 ug/kg -- 9.5E-06 -- 4.9E-06 -- 1.2E-06 -- 2.0E-02 2.2E-05 1.E-03 1.1E-05 6.E-04 2.7E-06 1.E-04
WB RM  6 Phenanthrene 2.5E+01 ug/kg -- 2.2E-05 -- 1.1E-05 -- 2.7E-06 -- 3.0E-02 5.2E-05 2.E-03 2.7E-05 9.E-04 6.4E-06 2.E-04
WB RM  6 Pyrene 5.6E+00 ug/kg -- 4.9E-06 -- 2.5E-06 -- 6.0E-07 -- 3.0E-02 1.1E-05 4.E-04 5.9E-06 2.E-04 1.4E-06 5.E-05
WB RM  6 Total Carcinogenic PAHs -- -- -- -- 1.E-06 -- 6.E-07 -- 2.E-07 -- -- -- -- -- -- --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 6.0E+01 ug/kg 1.4E-02 5.2E-05 7.E-07 2.7E-05 4.E-07 6.5E-06 9.E-08 2.0E-02 1.2E-04 6.E-03 6.3E-05 3.E-03 1.5E-05 8.E-04
WB RM  6 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  6 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  6 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  6
Semi-Volatile Organic 
Compounds

WB RM  6 Benzoic acid 4.2E+02 ug/kg -- 3.7E-04 -- 1.9E-04 -- 4.5E-05 -- 4.0E+00 8.5E-04 2.E-04 4.4E-04 1.E-04 1.1E-04 3.E-05
WB RM  6 Benzyl alcohol 2.5E+01 ug/kg -- 2.2E-05 -- 1.1E-05 -- 2.7E-06 -- 5.0E-01 5.1E-05 1.E-04 2.6E-05 5.E-05 6.3E-06 1.E-05
WB RM  6 Bis(2-chloroethoxy) methane 1.5E+01 ug/kg -- 1.3E-05 -- 6.7E-06 -- 1.6E-06 -- 3.0E-03 3.0E-05 1.E-02 1.6E-05 5.E-03 3.8E-06 1.E-03
WB RM  6 Dibenzofuran 2.7E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.9E-07 -- 4.0E-02 5.5E-06 1.E-04 2.8E-06 7.E-05 6.8E-07 2.E-05
WB RM  6 Hexachlorobenzene 1.5E+00 ug/kg 1.6E+00 1.3E-06 2.E-06 6.8E-07 1.E-06 1.6E-07 3.E-07 8.0E-04 3.1E-06 4.E-03 1.6E-06 2.E-03 3.8E-07 5.E-04
WB RM  6 Hexachlorobutadiene 9.0E-02 ug/kg 7.8E-02 7.8E-08 6.E-09 4.0E-08 3.E-09 9.6E-09 7.E-10 1.0E-03 1.8E-07 2.E-04 9.3E-08 9.E-05 2.2E-08 2.E-05
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  6 4-Nitrophenol 9.8E+00 ug/kg -- 8.5E-06 -- 4.4E-06 -- 1.0E-06 -- 5.0E-03 2.0E-05 4.E-03 1.0E-05 2.E-03 2.4E-06 5.E-04
WB RM  6 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 2.7E+02 ug/kg 2.0E+00 2.4E-04 5.E-04 1.2E-04 2.E-04 2.9E-05 6.E-05 2.0E-05 5.5E-04 3.E+01 2.8E-04 1.E+01 6.8E-05 3.E+00
WB RM  6 Total PCB Congeners 4.3E+05 pg/g NA 3.8E-04 -- 1.9E-04 -- 4.6E-05 -- NA 8.8E-04 -- 4.5E-04 -- 1.1E-04 --
WB RM  6 Total PCBs, Adjusted 4.0E+05 pg/g 2.0E+00 3.5E-04 7.E-04 1.8E-04 4.E-04 4.3E-05 9.E-05 2.0E-05 8.1E-04 4.E+01 4.2E-04 2.E+01 1.0E-04 5.E+00
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 1.8E+00 pg/g 1.3E+05 1.6E-09 2.E-04 8.2E-10 1.E-04 2.0E-10 3.E-05 1.0E-09 3.7E-09 4.E+00 1.9E-09 2.E+00 4.6E-10 5.E-01
WB RM  6 Total PCB TEQ 4.1E+00 pg/g 1.3E+05 3.6E-09 5.E-04 1.8E-09 2.E-04 4.4E-10 6.E-05 1.0E-09 8.3E-09 8.E+00 4.3E-09 4.E+00 1.0E-09 1.E+00
WB RM  6 Total TEQ -- -- -- -- 7.E-04 -- 3.E-04 -- 8.E-05 -- -- 1.E+01 -- 6.E+00 -- 1.E+00
WB RM  6 Pesticides
WB RM  6 Aldrin 2.2E-02 ug/kg 1.7E+01 1.9E-08 3.E-07 9.7E-09 2.E-07 2.3E-09 4.E-08 3.0E-05 4.4E-08 1.E-03 2.3E-08 8.E-04 5.4E-09 2.E-04
WB RM  6 alpha-Hexachlorocyclohexane 2.8E-02 ug/kg 6.3E+00 2.4E-08 2.E-07 1.2E-08 8.E-08 2.9E-09 2.E-08 8.0E-03 5.6E-08 7.E-06 2.9E-08 4.E-06 6.9E-09 9.E-07
WB RM  6 beta-Hexachlorocyclohexane 2.4E-02 ug/kg 1.8E+00 2.1E-08 4.E-08 1.1E-08 2.E-08 2.6E-09 5.E-09 6.0E-04 4.8E-08 8.E-05 2.5E-08 4.E-05 6.0E-09 1.E-05
WB RM  6 Dieldrin 2.0E+00 ug/kg 1.6E+01 1.7E-06 3.E-05 9.0E-07 1.E-05 2.1E-07 3.E-06 5.0E-05 4.1E-06 8.E-02 2.1E-06 4.E-02 5.0E-07 1.E-02
WB RM  6 Endrin 1.7E-02 ug/kg -- 1.5E-08 -- 7.6E-09 -- 1.8E-09 -- 3.0E-04 3.4E-08 1.E-04 1.8E-08 6.E-05 4.3E-09 1.E-05
WB RM  6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  6 gamma-Hexachlorocyclohexane 2.9E-02 ug/kg 1.1E+00 2.5E-08 3.E-08 1.3E-08 1.E-08 3.1E-09 3.E-09 3.0E-04 5.9E-08 2.E-04 3.0E-08 1.E-04 7.3E-09 2.E-05
WB RM  6 Heptachlor 1.0E-02 ug/kg 4.5E+00 8.8E-09 4.E-08 4.5E-09 2.E-08 1.1E-09 5.E-09 5.0E-04 2.1E-08 4.E-05 1.1E-08 2.E-05 2.5E-09 5.E-06
WB RM  6 Heptachlor epoxide 1.0E-01 ug/kg 9.1E+00 8.8E-08 8.E-07 4.5E-08 4.E-07 1.1E-08 1.E-07 1.3E-05 2.1E-07 2.E-02 1.1E-07 8.E-03 2.5E-08 2.E-03
WB RM  6 Total Chlordanes 8.5E+00 ug/kg 3.5E-01 7.4E-06 3.E-06 3.8E-06 1.E-06 9.1E-07 3.E-07 5.0E-04 1.7E-05 3.E-02 8.8E-06 2.E-02 2.1E-06 4.E-03
WB RM  6 Total DDD 4.3E+01 ug/kg 2.4E-01 3.8E-05 9.E-06 1.9E-05 5.E-06 4.7E-06 1.E-06 5.0E-04 8.8E-05 2.E-01 4.5E-05 9.E-02 1.1E-05 2.E-02
WB RM  6 Total DDE 8.7E+01 ug/kg 3.4E-01 7.6E-05 3.E-05 3.9E-05 1.E-05 9.3E-06 3.E-06 5.0E-04 1.8E-04 4.E-01 9.1E-05 2.E-01 2.2E-05 4.E-02
WB RM  6 Total DDT 2.2E+01 ug/kg 3.4E-01 1.9E-05 7.E-06 9.9E-06 3.E-06 2.4E-06 8.E-07 5.0E-04 4.5E-05 9.E-02 2.3E-05 5.E-02 5.6E-06 1.E-02
WB RM  6 Total Endosulfan 4.7E-01 ug/kg -- 4.1E-07 -- 2.1E-07 -- 5.0E-08 -- 6.0E-03 9.5E-07 2.E-04 4.9E-07 8.E-05 1.2E-07 2.E-05

Exposure Point Total 1.E-03 8.E-04 2.E-04
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  7 Metals
WB RM  7 Aluminum 4.9E+00 mg/kg -- 4.3E-03 -- 2.2E-03 -- 5.3E-04 -- 1.0E+00 9.9E-03 1.E-02 5.1E-03 5.E-03 1.2E-03 1.E-03
WB RM  7 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  7 Arsenic, inorganic 2.4E-02 mg/kg 1.5E+00 2.1E-05 3.E-05 1.1E-05 2.E-05 2.6E-06 4.E-06 3.0E-04 4.9E-05 2.E-01 2.5E-05 8.E-02 6.0E-06 2.E-02
WB RM  7 Cadmium 1.6E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 1.0E-03 3.2E-06 3.E-03 1.7E-06 2.E-03 4.0E-07 4.E-04
WB RM  7 Chromium 3.3E-01 mg/kg -- 2.8E-04 -- 1.5E-04 -- 3.5E-05 -- 1.5E+00 6.6E-04 4.E-04 3.4E-04 2.E-04 8.2E-05 5.E-05
WB RM  7 Copper 6.5E-01 mg/kg -- 5.7E-04 -- 2.9E-04 -- 7.0E-05 -- 4.0E-02 1.3E-03 3.E-02 6.8E-04 2.E-02 1.6E-04 4.E-03
WB RM  7 Lead 1.9E-02 mg/kg NL 1.6E-05 -- 8.3E-06 -- 2.0E-06 -- NL 3.8E-05 -- 1.9E-05 -- 4.6E-06 --
WB RM  7 Manganese 1.7E+00 mg/kg -- 1.5E-03 -- 7.6E-04 -- 1.8E-04 -- 1.4E-01 3.4E-03 2.E-02 1.8E-03 1.E-02 4.2E-04 3.E-03
WB RM  7 Mercury 1.0E-01 mg/kg -- 8.9E-05 -- 4.6E-05 -- 1.1E-05 -- 1.0E-04 2.1E-04 2.E+00 1.1E-04 1.E+00 2.6E-05 3.E-01
WB RM  7 Nickel 9.9E-02 mg/kg -- 8.6E-05 -- 4.4E-05 -- 1.1E-05 -- 2.0E-02 2.0E-04 1.E-02 1.0E-04 5.E-03 2.5E-05 1.E-03
WB RM  7 Selenium 2.2E-01 mg/kg -- 1.9E-04 -- 9.9E-05 -- 2.4E-05 -- 5.0E-03 4.5E-04 9.E-02 2.3E-04 5.E-02 5.6E-05 1.E-02
WB RM  7 Silver 1.7E-03 mg/kg -- 1.4E-06 -- 7.4E-07 -- 1.8E-07 -- 5.0E-03 3.3E-06 7.E-04 1.7E-06 3.E-04 4.1E-07 8.E-05
WB RM  7 Thallium 3.6E-03 mg/kg -- 3.1E-06 -- 1.6E-06 -- 3.8E-07 -- 6.6E-05 7.3E-06 1.E-01 3.7E-06 6.E-02 9.0E-07 1.E-02
WB RM  7 Zinc 1.4E+01 mg/kg -- 1.2E-02 -- 6.3E-03 -- 1.5E-03 -- 3.0E-01 2.8E-02 9.E-02 1.5E-02 5.E-02 3.5E-03 1.E-02
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 5.5E-01 ug/kg -- 4.8E-07 -- 2.4E-07 -- 5.9E-08 -- 3.0E-04 1.1E-06 4.E-03 5.7E-07 2.E-03 1.4E-07 5.E-04
WB RM  7 Tributyltin ion 7.8E-01 ug/kg -- 6.8E-07 -- 3.5E-07 -- 8.4E-08 -- 3.0E-04 1.6E-06 5.E-03 8.1E-07 3.E-03 2.0E-07 7.E-04
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 2.6E+00 ug/kg 2.9E-02 2.3E-06 7.E-08 1.2E-06 3.E-08 2.8E-07 8.E-09 7.0E-02 5.3E-06 8.E-05 2.7E-06 4.E-05 6.5E-07 9.E-06
WB RM  7 2-Methylnaphthalene 3.1E+01 ug/kg -- 2.7E-05 -- 1.4E-05 -- 3.3E-06 -- 4.0E-03 6.2E-05 2.E-02 3.2E-05 8.E-03 7.7E-06 2.E-03
WB RM  7 Acenaphthene 4.3E+01 ug/kg -- 3.7E-05 -- 1.9E-05 -- 4.6E-06 -- 6.0E-02 8.6E-05 1.E-03 4.4E-05 7.E-04 1.1E-05 2.E-04
WB RM  7 Acenaphthylene 8.8E-01 ug/kg -- 7.7E-07 -- 3.9E-07 -- 9.4E-08 -- 6.0E-02 1.8E-06 3.E-05 9.2E-07 2.E-05 2.2E-07 4.E-06
WB RM  7 Anthracene 2.1E+00 ug/kg -- 1.9E-06 -- 9.6E-07 -- 2.3E-07 -- 3.0E-01 4.3E-06 1.E-05 2.2E-06 7.E-06 5.4E-07 2.E-06
WB RM  7 Benzo(a)anthracene 1.5E-01 ug/kg 7.3E-01 1.3E-07 1.E-07 6.7E-08 5.E-08 1.6E-08 1.E-08 -- 3.0E-07 -- 1.6E-07 -- 3.8E-08 --
WB RM  7 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  7 Benzo(b)fluoranthene 1.4E-01 ug/kg 7.3E-01 1.2E-07 9.E-08 6.3E-08 5.E-08 1.5E-08 1.E-08 -- 2.8E-07 -- 1.5E-07 -- 3.5E-08 --
WB RM  7 Benzo(g,h,i)perylene 1.4E-01 ug/kg -- 1.2E-07 -- 6.3E-08 -- 1.5E-08 -- 3.0E-02 2.8E-07 9.E-06 1.5E-07 5.E-06 3.5E-08 1.E-06
WB RM  7 Benzo(k)fluoranthene 1.1E-01 ug/kg 7.3E-02 9.6E-08 7.E-09 4.9E-08 4.E-09 1.2E-08 9.E-10 -- 2.2E-07 -- 1.1E-07 -- 2.8E-08 --
WB RM  7 Chrysene 1.8E-01 ug/kg 7.3E-03 1.6E-07 1.E-09 8.0E-08 6.E-10 1.9E-08 1.E-10 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
WB RM  7 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  7 Dibenzothiophene 3.2E+00 ug/kg -- 2.7E-06 -- 1.4E-06 -- 3.4E-07 -- 4.0E-02 6.4E-06 2.E-04 3.3E-06 8.E-05 7.9E-07 2.E-05
WB RM  7 Fluoranthene 5.6E+00 ug/kg -- 4.9E-06 -- 2.5E-06 -- 6.0E-07 -- 4.0E-02 1.1E-05 3.E-04 5.8E-06 1.E-04 1.4E-06 4.E-05
WB RM  7 Fluorene 2.9E+01 ug/kg -- 2.5E-05 -- 1.3E-05 -- 3.1E-06 -- 4.0E-02 5.9E-05 1.E-03 3.0E-05 8.E-04 7.3E-06 2.E-04
WB RM  7 Indeno(1,2,3-cd)pyrene 1.3E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 5.8E-08 4.E-08 1.4E-08 1.E-08 -- 2.6E-07 -- 1.4E-07 -- 3.3E-08 --
WB RM  7 Naphthalene 3.3E+01 ug/kg -- 2.8E-05 -- 1.5E-05 -- 3.5E-06 -- 2.0E-02 6.6E-05 3.E-03 3.4E-05 2.E-03 8.1E-06 4.E-04
WB RM  7 Phenanthrene 3.7E+01 ug/kg -- 3.2E-05 -- 1.6E-05 -- 3.9E-06 -- 3.0E-02 7.4E-05 2.E-03 3.8E-05 1.E-03 9.2E-06 3.E-04
WB RM  7 Pyrene 4.4E+00 ug/kg -- 3.8E-06 -- 2.0E-06 -- 4.7E-07 -- 3.0E-02 8.9E-06 3.E-04 4.6E-06 2.E-04 1.1E-06 4.E-05
WB RM  7 Total Carcinogenic PAHs -- -- -- -- 3.E-07 -- 1.E-07 -- 3.E-08 -- -- -- -- -- -- --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  7 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  7 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  7 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  7
Semi-Volatile Organic 
Compounds

WB RM  7 Benzoic acid 4.6E+02 ug/kg -- 4.0E-04 -- 2.1E-04 -- 4.9E-05 -- 4.0E+00 9.3E-04 2.E-04 4.8E-04 1.E-04 1.2E-04 3.E-05
WB RM  7 Benzyl alcohol 2.7E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.9E-06 -- 5.0E-01 5.5E-05 1.E-04 2.8E-05 6.E-05 6.8E-06 1.E-05
WB RM  7 Bis(2-chloroethoxy) methane 8.6E+00 ug/kg -- 7.5E-06 -- 3.8E-06 -- 9.2E-07 -- 3.0E-03 1.7E-05 6.E-03 8.9E-06 3.E-03 2.1E-06 7.E-04
WB RM  7 Dibenzofuran 2.3E+01 ug/kg -- 2.0E-05 -- 1.0E-05 -- 2.5E-06 -- 4.0E-02 4.7E-05 1.E-03 2.4E-05 6.E-04 5.9E-06 1.E-04
WB RM  7 Hexachlorobenzene 2.9E+00 ug/kg 1.6E+00 2.5E-06 4.E-06 1.3E-06 2.E-06 3.1E-07 5.E-07 8.0E-04 5.9E-06 7.E-03 3.1E-06 4.E-03 7.3E-07 9.E-04
WB RM  7 Hexachlorobutadiene 7.0E-01 ug/kg 7.8E-02 6.1E-07 5.E-08 3.1E-07 2.E-08 7.6E-08 6.E-09 1.0E-03 1.4E-06 1.E-03 7.3E-07 7.E-04 1.8E-07 2.E-04
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  7 4-Nitrophenol 8.8E+00 ug/kg -- 7.6E-06 -- 3.9E-06 -- 9.4E-07 -- 5.0E-03 1.8E-05 4.E-03 9.1E-06 2.E-03 2.2E-06 4.E-04
WB RM  7 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 4.8E+02 ug/kg 2.0E+00 4.1E-04 8.E-04 2.1E-04 4.E-04 5.1E-05 1.E-04 2.0E-05 9.7E-04 5.E+01 5.0E-04 2.E+01 1.2E-04 6.E+00
WB RM  7 Total PCB Congeners 8.3E+05 pg/g NA 7.2E-04 -- 3.7E-04 -- 8.8E-05 -- NA 1.7E-03 -- 8.6E-04 -- 2.1E-04 --
WB RM  7 Total PCBs, Adjusted 7.9E+05 pg/g 2.0E+00 6.8E-04 1.E-03 3.5E-04 7.E-04 8.4E-05 2.E-04 2.0E-05 1.6E-03 8.E+01 8.2E-04 4.E+01 2.0E-04 1.E+01
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 1.8E+01 pg/g 1.3E+05 1.5E-08 2.E-03 7.9E-09 1.E-03 1.9E-09 2.E-04 1.0E-09 3.6E-08 4.E+01 1.8E-08 2.E+01 4.4E-09 4.E+00
WB RM  7 Total PCB TEQ 5.9E+00 pg/g 1.3E+05 5.2E-09 7.E-04 2.7E-09 3.E-04 6.4E-10 8.E-05 1.0E-09 1.2E-08 1.E+01 6.2E-09 6.E+00 1.5E-09 1.E+00
WB RM  7 Total TEQ -- -- -- -- 3.E-03 -- 1.E-03 -- 3.E-04 -- -- 5.E+01 -- 2.E+01 -- 6.E+00
WB RM  7 Pesticides
WB RM  7 Aldrin 2.2E-02 ug/kg 1.7E+01 1.9E-08 3.E-07 9.9E-09 2.E-07 2.4E-09 4.E-08 3.0E-05 4.5E-08 1.E-03 2.3E-08 8.E-04 5.5E-09 2.E-04
WB RM  7 alpha-Hexachlorocyclohexane 2.8E-02 ug/kg 6.3E+00 2.4E-08 2.E-07 1.2E-08 8.E-08 2.9E-09 2.E-08 8.0E-03 5.6E-08 7.E-06 2.9E-08 4.E-06 6.9E-09 9.E-07
WB RM  7 beta-Hexachlorocyclohexane 2.5E-02 ug/kg 1.8E+00 2.2E-08 4.E-08 1.1E-08 2.E-08 2.7E-09 5.E-09 6.0E-04 5.0E-08 8.E-05 2.6E-08 4.E-05 6.2E-09 1.E-05
WB RM  7 Dieldrin 2.0E+00 ug/kg 1.6E+01 1.7E-06 3.E-05 9.0E-07 1.E-05 2.1E-07 3.E-06 5.0E-05 4.1E-06 8.E-02 2.1E-06 4.E-02 5.0E-07 1.E-02
WB RM  7 Endrin 1.6E-02 ug/kg -- 1.3E-08 -- 6.9E-09 -- 1.7E-09 -- 3.0E-04 3.1E-08 1.E-04 1.6E-08 5.E-05 3.9E-09 1.E-05
WB RM  7 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  7 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  7 gamma-Hexachlorocyclohexane 2.3E-02 ug/kg 1.1E+00 2.0E-08 2.E-08 1.0E-08 1.E-08 2.4E-09 3.E-09 3.0E-04 4.6E-08 2.E-04 2.3E-08 8.E-05 5.6E-09 2.E-05
WB RM  7 Heptachlor 8.7E-03 ug/kg 4.5E+00 7.5E-09 3.E-08 3.9E-09 2.E-08 9.3E-10 4.E-09 5.0E-04 1.8E-08 4.E-05 9.1E-09 2.E-05 2.2E-09 4.E-06
WB RM  7 Heptachlor epoxide 1.0E-01 ug/kg 9.1E+00 8.7E-08 8.E-07 4.4E-08 4.E-07 1.1E-08 1.E-07 1.3E-05 2.0E-07 2.E-02 1.0E-07 8.E-03 2.5E-08 2.E-03
WB RM  7 Total Chlordanes 1.3E+01 ug/kg 3.5E-01 1.1E-05 4.E-06 5.8E-06 2.E-06 1.4E-06 5.E-07 5.0E-04 2.7E-05 5.E-02 1.4E-05 3.E-02 3.3E-06 7.E-03
WB RM  7 Total DDD 1.6E+02 ug/kg 2.4E-01 1.4E-04 3.E-05 7.2E-05 2.E-05 1.7E-05 4.E-06 5.0E-04 3.3E-04 7.E-01 1.7E-04 3.E-01 4.0E-05 8.E-02
WB RM  7 Total DDE 2.2E+02 ug/kg 3.4E-01 1.9E-04 6.E-05 9.8E-05 3.E-05 2.4E-05 8.E-06 5.0E-04 4.5E-04 9.E-01 2.3E-04 5.E-01 5.5E-05 1.E-01
WB RM  7 Total DDT 1.6E+02 ug/kg 3.4E-01 1.4E-04 5.E-05 7.0E-05 2.E-05 1.7E-05 6.E-06 5.0E-04 3.2E-04 6.E-01 1.6E-04 3.E-01 3.9E-05 8.E-02
WB RM  7 Total Endosulfan 5.0E-01 ug/kg -- 4.3E-07 -- 2.2E-07 -- 5.3E-08 -- 6.0E-03 1.0E-06 2.E-04 5.2E-07 9.E-05 1.2E-07 2.E-05

Exposure Point Total 4.E-03 2.E-03 5.E-04
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  8 Metals
WB RM  8 Aluminum 4.3E+00 mg/kg -- 3.7E-03 -- 1.9E-03 -- 4.6E-04 -- 1.0E+00 8.6E-03 9.E-03 4.4E-03 4.E-03 1.1E-03 1.E-03
WB RM  8 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  8 Arsenic, inorganic 2.3E-02 mg/kg 1.5E+00 2.0E-05 3.E-05 1.0E-05 2.E-05 2.4E-06 4.E-06 3.0E-04 4.6E-05 2.E-01 2.4E-05 8.E-02 5.7E-06 2.E-02
WB RM  8 Cadmium 2.8E-03 mg/kg -- 2.4E-06 -- 1.3E-06 -- 3.0E-07 -- 1.0E-03 5.7E-06 6.E-03 2.9E-06 3.E-03 7.0E-07 7.E-04
WB RM  8 Chromium 1.8E-01 mg/kg -- 1.6E-04 -- 8.2E-05 -- 2.0E-05 -- 1.5E+00 3.7E-04 2.E-04 1.9E-04 1.E-04 4.6E-05 3.E-05
WB RM  8 Copper 9.6E-01 mg/kg -- 8.4E-04 -- 4.3E-04 -- 1.0E-04 -- 4.0E-02 2.0E-03 5.E-02 1.0E-03 3.E-02 2.4E-04 6.E-03
WB RM  8 Lead 7.5E-03 mg/kg NL 6.5E-06 -- 3.3E-06 -- 8.0E-07 -- NL 1.5E-05 -- 7.8E-06 -- 1.9E-06 --
WB RM  8 Manganese 1.8E+00 mg/kg -- 1.5E-03 -- 7.9E-04 -- 1.9E-04 -- 1.4E-01 3.6E-03 3.E-02 1.8E-03 1.E-02 4.4E-04 3.E-03
WB RM  8 Mercury 8.1E-02 mg/kg -- 7.0E-05 -- 3.6E-05 -- 8.7E-06 -- 1.0E-04 1.6E-04 2.E+00 8.4E-05 8.E-01 2.0E-05 2.E-01
WB RM  8 Nickel 1.1E-01 mg/kg -- 9.9E-05 -- 5.1E-05 -- 1.2E-05 -- 2.0E-02 2.3E-04 1.E-02 1.2E-04 6.E-03 2.8E-05 1.E-03
WB RM  8 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  8 Silver 1.6E-03 mg/kg -- 1.3E-06 -- 6.9E-07 -- 1.7E-07 -- 5.0E-03 3.1E-06 6.E-04 1.6E-06 3.E-04 3.9E-07 8.E-05
WB RM  8 Thallium 3.0E-03 mg/kg -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 -- 6.6E-05 6.1E-06 9.E-02 3.1E-06 5.E-02 7.5E-07 1.E-02
WB RM  8 Zinc 1.3E+01 mg/kg -- 1.2E-02 -- 6.0E-03 -- 1.4E-03 -- 3.0E-01 2.7E-02 9.E-02 1.4E-02 5.E-02 3.3E-03 1.E-02
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 7.5E-01 ug/kg -- 6.5E-07 -- 3.3E-07 -- 8.0E-08 -- 3.0E-04 1.5E-06 5.E-03 7.8E-07 3.E-03 1.9E-07 6.E-04
WB RM  8 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 1.1E-06 3.E-08 5.6E-07 2.E-08 1.3E-07 4.E-09 7.0E-02 2.5E-06 4.E-05 1.3E-06 2.E-05 3.1E-07 4.E-06
WB RM  8 2-Methylnaphthalene 2.0E+00 ug/kg -- 1.7E-06 -- 8.7E-07 -- 2.1E-07 -- 4.0E-03 4.0E-06 1.E-03 2.0E-06 5.E-04 4.9E-07 1.E-04
WB RM  8 Acenaphthene 4.7E+00 ug/kg -- 4.0E-06 -- 2.1E-06 -- 5.0E-07 -- 6.0E-02 9.4E-06 2.E-04 4.8E-06 8.E-05 1.2E-06 2.E-05
WB RM  8 Acenaphthylene 1.0E+00 ug/kg -- 8.8E-07 -- 4.5E-07 -- 1.1E-07 -- 6.0E-02 2.0E-06 3.E-05 1.1E-06 2.E-05 2.5E-07 4.E-06
WB RM  8 Anthracene 9.8E-01 ug/kg -- 8.5E-07 -- 4.4E-07 -- 1.0E-07 -- 3.0E-01 2.0E-06 7.E-06 1.0E-06 3.E-06 2.4E-07 8.E-07
WB RM  8 Benzo(a)anthracene 5.3E-01 ug/kg 7.3E-01 4.6E-07 3.E-07 2.3E-07 2.E-07 5.6E-08 4.E-08 -- 1.1E-06 -- 5.5E-07 -- 1.3E-07 --
WB RM  8 Benzo(a)pyrene 5.3E-01 ug/kg 7.3E+00 4.6E-07 3.E-06 2.4E-07 2.E-06 5.7E-08 4.E-07 -- 1.1E-06 -- 5.6E-07 -- 1.3E-07 --
WB RM  8 Benzo(b)fluoranthene 3.8E-01 ug/kg 7.3E-01 3.3E-07 2.E-07 1.7E-07 1.E-07 4.1E-08 3.E-08 -- 7.8E-07 -- 4.0E-07 -- 9.6E-08 --
WB RM  8 Benzo(g,h,i)perylene 1.3E+00 ug/kg -- 1.1E-06 -- 5.9E-07 -- 1.4E-07 -- 3.0E-02 2.7E-06 9.E-05 1.4E-06 5.E-05 3.3E-07 1.E-05
WB RM  8 Benzo(k)fluoranthene 3.2E-01 ug/kg 7.3E-02 2.8E-07 2.E-08 1.4E-07 1.E-08 3.4E-08 2.E-09 -- 6.4E-07 -- 3.3E-07 -- 7.9E-08 --
WB RM  8 Chrysene 6.1E-01 ug/kg 7.3E-03 5.3E-07 4.E-09 2.7E-07 2.E-09 6.6E-08 5.E-10 -- 1.2E-06 -- 6.4E-07 -- 1.5E-07 --
WB RM  8 Dibenzo(a,h)anthracene 1.6E-01 ug/kg 7.3E+00 1.4E-07 1.E-06 7.2E-08 5.E-07 1.7E-08 1.E-07 -- 3.2E-07 -- 1.7E-07 -- 4.0E-08 --
WB RM  8 Dibenzothiophene 1.9E+00 ug/kg -- 1.6E-06 -- 8.3E-07 -- 2.0E-07 -- 4.0E-02 3.8E-06 9.E-05 1.9E-06 5.E-05 4.7E-07 1.E-05
WB RM  8 Fluoranthene 7.6E+00 ug/kg -- 6.6E-06 -- 3.4E-06 -- 8.2E-07 -- 4.0E-02 1.5E-05 4.E-04 7.9E-06 2.E-04 1.9E-06 5.E-05
WB RM  8 Fluorene 4.9E+00 ug/kg -- 4.3E-06 -- 2.2E-06 -- 5.3E-07 -- 4.0E-02 9.9E-06 2.E-04 5.1E-06 1.E-04 1.2E-06 3.E-05
WB RM  8 Indeno(1,2,3-cd)pyrene 9.5E-01 ug/kg 7.3E-01 8.3E-07 6.E-07 4.3E-07 3.E-07 1.0E-07 7.E-08 -- 1.9E-06 -- 9.9E-07 -- 2.4E-07 --
WB RM  8 Naphthalene 3.5E+00 ug/kg -- 3.0E-06 -- 1.5E-06 -- 3.7E-07 -- 2.0E-02 7.0E-06 4.E-04 3.6E-06 2.E-04 8.7E-07 4.E-05
WB RM  8 Phenanthrene 1.9E+01 ug/kg -- 1.6E-05 -- 8.3E-06 -- 2.0E-06 -- 3.0E-02 3.8E-05 1.E-03 1.9E-05 6.E-04 4.6E-06 2.E-04
WB RM  8 Pyrene 2.2E+01 ug/kg -- 1.9E-05 -- 9.7E-06 -- 2.3E-06 -- 3.0E-02 4.4E-05 1.E-03 2.3E-05 8.E-04 5.4E-06 2.E-04
WB RM  8 Total Carcinogenic PAHs -- -- -- -- 6.E-06 -- 3.E-06 -- 7.E-07 -- -- -- -- -- -- --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  8 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  8 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  8 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  8
Semi-Volatile Organic 
Compounds

WB RM  8 Benzoic acid 4.4E+02 ug/kg -- 3.8E-04 -- 2.0E-04 -- 4.7E-05 -- 4.0E+00 8.9E-04 2.E-04 4.6E-04 1.E-04 1.1E-04 3.E-05
WB RM  8 Benzyl alcohol 3.0E+01 ug/kg -- 2.6E-05 -- 1.3E-05 -- 3.2E-06 -- 5.0E-01 6.0E-05 1.E-04 3.1E-05 6.E-05 7.4E-06 1.E-05
WB RM  8 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 1.1E-05 -- 5.6E-06 -- 1.3E-06 -- 3.0E-03 2.5E-05 8.E-03 1.3E-05 4.E-03 3.1E-06 1.E-03
WB RM  8 Dibenzofuran 1.5E+00 ug/kg -- 1.3E-06 -- 6.6E-07 -- 1.6E-07 -- 4.0E-02 3.0E-06 8.E-05 1.5E-06 4.E-05 3.7E-07 9.E-06
WB RM  8 Hexachlorobenzene 2.0E+00 ug/kg 1.6E+00 1.7E-06 3.E-06 8.9E-07 1.E-06 2.1E-07 3.E-07 8.0E-04 4.0E-06 5.E-03 2.1E-06 3.E-03 5.0E-07 6.E-04
WB RM  8 Hexachlorobutadiene 1.3E-01 ug/kg 7.8E-02 1.1E-07 9.E-09 5.8E-08 5.E-09 1.4E-08 1.E-09 1.0E-03 2.6E-07 3.E-04 1.4E-07 1.E-04 3.3E-08 3.E-05
WB RM  8 Phenols
WB RM  8 4-Methylphenol 7.4E+00 ug/kg -- 6.5E-06 -- 3.3E-06 -- 8.0E-07 -- 5.0E-03 1.5E-05 3.E-03 7.7E-06 2.E-03 1.9E-06 4.E-04
WB RM  8 4-Nitrophenol 8.8E+00 ug/kg -- 7.6E-06 -- 3.9E-06 -- 9.4E-07 -- 5.0E-03 1.8E-05 4.E-03 9.1E-06 2.E-03 2.2E-06 4.E-04
WB RM  8 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 9.0E+02 ug/kg 2.0E+00 7.8E-04 2.E-03 4.0E-04 8.E-04 9.6E-05 2.E-04 2.0E-05 1.8E-03 9.E+01 9.4E-04 5.E+01 2.2E-04 1.E+01
WB RM  8 Total PCB Congeners 4.7E+05 pg/g NA 4.1E-04 -- 2.1E-04 -- 5.0E-05 -- NA 9.5E-04 -- 4.9E-04 -- 1.2E-04 --
WB RM  8 Total PCBs, Adjusted 4.4E+05 pg/g 2.0E+00 3.8E-04 8.E-04 2.0E-04 4.E-04 4.7E-05 9.E-05 2.0E-05 8.9E-04 4.E+01 4.6E-04 2.E+01 1.1E-04 5.E+00
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 2.9E-09 4.E-04 1.5E-09 2.E-04 3.5E-10 5.E-05 1.0E-09 6.7E-09 7.E+00 3.4E-09 3.E+00 8.3E-10 8.E-01
WB RM  8 Total PCB TEQ 5.1E+00 pg/g 1.3E+05 4.4E-09 6.E-04 2.3E-09 3.E-04 5.4E-10 7.E-05 1.0E-09 1.0E-08 1.E+01 5.3E-09 5.E+00 1.3E-09 1.E+00
WB RM  8 Total TEQ -- -- -- -- 9.E-04 -- 5.E-04 -- 1.E-04 -- -- 2.E+01 -- 9.E+00 -- 2.E+00
WB RM  8 Pesticides
WB RM  8 Aldrin 2.2E-02 ug/kg 1.7E+01 1.9E-08 3.E-07 9.8E-09 2.E-07 2.4E-09 4.E-08 3.0E-05 4.5E-08 1.E-03 2.3E-08 8.E-04 5.5E-09 2.E-04
WB RM  8 alpha-Hexachlorocyclohexane 2.4E-02 ug/kg 6.3E+00 2.1E-08 1.E-07 1.1E-08 7.E-08 2.6E-09 2.E-08 8.0E-03 4.9E-08 6.E-06 2.5E-08 3.E-06 6.0E-09 8.E-07
WB RM  8 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 1.3E-08 2.E-08 6.7E-09 1.E-08 1.6E-09 3.E-09 6.0E-04 3.0E-08 5.E-05 1.6E-08 3.E-05 3.8E-09 6.E-06
WB RM  8 Dieldrin 3.7E+00 ug/kg 1.6E+01 3.2E-06 5.E-05 1.6E-06 3.E-05 3.9E-07 6.E-06 5.0E-05 7.4E-06 1.E-01 3.8E-06 8.E-02 9.2E-07 2.E-02
WB RM  8 Endrin 1.4E-02 ug/kg -- 1.2E-08 -- 6.3E-09 -- 1.5E-09 -- 3.0E-04 2.8E-08 9.E-05 1.5E-08 5.E-05 3.5E-09 1.E-05
WB RM  8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  8 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  8 gamma-Hexachlorocyclohexane 1.9E-02 ug/kg 1.1E+00 1.6E-08 2.E-08 8.4E-09 9.E-09 2.0E-09 2.E-09 3.0E-04 3.8E-08 1.E-04 2.0E-08 7.E-05 4.7E-09 2.E-05
WB RM  8 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  8 Heptachlor epoxide 9.4E-02 ug/kg 9.1E+00 8.2E-08 7.E-07 4.2E-08 4.E-07 1.0E-08 9.E-08 1.3E-05 1.9E-07 1.E-02 9.8E-08 8.E-03 2.4E-08 2.E-03
WB RM  8 Total Chlordanes 9.1E+00 ug/kg 3.5E-01 7.9E-06 3.E-06 4.1E-06 1.E-06 9.8E-07 3.E-07 5.0E-04 1.8E-05 4.E-02 9.5E-06 2.E-02 2.3E-06 5.E-03
WB RM  8 Total DDD 6.0E+01 ug/kg 2.4E-01 5.2E-05 1.E-05 2.7E-05 6.E-06 6.4E-06 2.E-06 5.0E-04 1.2E-04 2.E-01 6.2E-05 1.E-01 1.5E-05 3.E-02
WB RM  8 Total DDE 1.2E+02 ug/kg 3.4E-01 1.1E-04 4.E-05 5.4E-05 2.E-05 1.3E-05 4.E-06 5.0E-04 2.5E-04 5.E-01 1.3E-04 3.E-01 3.0E-05 6.E-02
WB RM  8 Total DDT 4.1E+01 ug/kg 3.4E-01 3.5E-05 1.E-05 1.8E-05 6.E-06 4.4E-06 1.E-06 5.0E-04 8.2E-05 2.E-01 4.2E-05 8.E-02 1.0E-05 2.E-02
WB RM  8 Total Endosulfan 4.0E-01 ug/kg -- 3.5E-07 -- 1.8E-07 -- 4.3E-08 -- 6.0E-03 8.1E-07 1.E-04 4.2E-07 7.E-05 1.0E-07 2.E-05

Exposure Point Total 2.E-03 1.E-03 2.E-04

DO NOT QUOTE OR CITE
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 6.4E+00 mg/kg -- 5.5E-03 -- 2.8E-03 -- 6.8E-04 -- 1.0E+00 1.3E-02 1.E-02 6.6E-03 7.E-03 1.6E-03 2.E-03
WB RM 8 SIL Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 1.6E-05 2.E-05 8.2E-06 1.E-05 2.0E-06 3.E-06 3.0E-04 3.7E-05 1.E-01 1.9E-05 6.E-02 4.6E-06 2.E-02
WB RM 8 SIL Cadmium 5.3E-03 mg/kg -- 4.6E-06 -- 2.4E-06 -- 5.7E-07 -- 1.0E-03 1.1E-05 1.E-02 5.6E-06 6.E-03 1.3E-06 1.E-03
WB RM 8 SIL Chromium 7.4E-01 mg/kg -- 6.4E-04 -- 3.3E-04 -- 7.9E-05 -- 1.5E+00 1.5E-03 1.E-03 7.7E-04 5.E-04 1.8E-04 1.E-04
WB RM 8 SIL Copper 8.2E-01 mg/kg -- 7.2E-04 -- 3.7E-04 -- 8.8E-05 -- 4.0E-02 1.7E-03 4.E-02 8.6E-04 2.E-02 2.1E-04 5.E-03
WB RM 8 SIL Lead 1.5E-01 mg/kg NL 1.3E-04 -- 6.6E-05 -- 1.6E-05 -- NL 3.0E-04 -- 1.5E-04 -- 3.7E-05 --
WB RM 8 SIL Manganese 1.3E+00 mg/kg -- 1.1E-03 -- 5.8E-04 -- 1.4E-04 -- 1.4E-01 2.6E-03 2.E-02 1.4E-03 1.E-02 3.2E-04 2.E-03
WB RM 8 SIL Mercury 6.0E-02 mg/kg -- 5.2E-05 -- 2.7E-05 -- 6.5E-06 -- 1.0E-04 1.2E-04 1.E+00 6.3E-05 6.E-01 1.5E-05 2.E-01
WB RM 8 SIL Nickel ND mg/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Thallium 2.7E-03 mg/kg -- 2.3E-06 -- 1.2E-06 -- 2.9E-07 -- 6.6E-05 5.4E-06 8.E-02 2.8E-06 4.E-02 6.7E-07 1.E-02
WB RM 8 SIL Zinc 1.4E+01 mg/kg -- 1.2E-02 -- 6.3E-03 -- 1.5E-03 -- 3.0E-01 2.9E-02 1.E-01 1.5E-02 5.E-02 3.5E-03 1.E-02
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB RM 8 SIL Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
WB RM 8 SIL 2-Methylnaphthalene 2.6E+01 ug/kg -- 2.2E-05 -- 1.1E-05 -- 2.8E-06 -- 4.0E-03 5.2E-05 1.E-02 2.7E-05 7.E-03 6.4E-06 2.E-03
WB RM 8 SIL Acenaphthene 2.4E+01 ug/kg -- 2.1E-05 -- 1.1E-05 -- 2.6E-06 -- 6.0E-02 4.8E-05 8.E-04 2.5E-05 4.E-04 6.0E-06 1.E-04
WB RM 8 SIL Acenaphthylene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
WB RM 8 SIL Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Naphthalene ND ug/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM 8 SIL
Semi-Volatile Organic 
Compounds

WB RM 8 SIL Benzoic acid ND ug/kg -- ND ND ND ND ND ND 4.0E+00 ND ND ND ND ND ND
WB RM 8 SIL Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND ND ND 3.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Dibenzofuran ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 3.2E+03 ug/kg 2.0E+00 2.7E-03 5.E-03 1.4E-03 3.E-03 3.4E-04 7.E-04 2.0E-05 6.4E-03 3.E+02 3.3E-03 2.E+02 7.9E-04 4.E+01
WB RM 8 SIL Total PCB Congeners 3.0E+06 pg/g NA 2.6E-03 -- 1.4E-03 -- 3.2E-04 -- NA 6.1E-03 -- 3.2E-03 -- 7.6E-04 --
WB RM 8 SIL Total PCBs, Adjusted 2.9E+06 pg/g 2.0E+00 2.6E-03 5.E-03 1.3E-03 3.E-03 3.2E-04 6.E-04 2.0E-05 6.0E-03 3.E+02 3.1E-03 2.E+02 7.4E-04 4.E+01
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 2.9E-09 4.E-04 1.5E-09 2.E-04 3.6E-10 5.E-05 1.0E-09 6.7E-09 7.E+00 3.5E-09 3.E+00 8.3E-10 8.E-01
WB RM 8 SIL Total PCB TEQ 1.1E+01 pg/g 1.3E+05 9.2E-09 1.E-03 4.7E-09 6.E-04 1.1E-09 1.E-04 1.0E-09 2.2E-08 2.E+01 1.1E-08 1.E+01 2.7E-09 3.E+00
WB RM 8 SIL Total TEQ -- -- -- -- 2.E-03 -- 8.E-04 -- 2.E-04 -- -- 3.E+01 -- 1.E+01 -- 3.E+00
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB RM 8 SIL Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
WB RM 8 SIL Total Chlordanes ND ug/kg 3.5E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Total DDD 2.0E+01 ug/kg 2.4E-01 1.8E-05 4.E-06 9.1E-06 2.E-06 2.2E-06 5.E-07 5.0E-04 4.2E-05 8.E-02 2.1E-05 4.E-02 5.1E-06 1.E-02
WB RM 8 SIL Total DDE 7.9E+01 ug/kg 3.4E-01 6.9E-05 2.E-05 3.5E-05 1.E-05 8.5E-06 3.E-06 5.0E-04 1.6E-04 3.E-01 8.3E-05 2.E-01 2.0E-05 4.E-02
WB RM 8 SIL Total DDT 5.9E+00 ug/kg 3.4E-01 5.1E-06 2.E-06 2.6E-06 9.E-07 6.3E-07 2.E-07 5.0E-04 1.2E-05 2.E-02 6.1E-06 1.E-02 1.5E-06 3.E-03
WB RM 8 SIL Total Endosulfan 1.4E+01 ug/kg -- 1.3E-05 -- 6.5E-06 -- 1.6E-06 -- 6.0E-03 2.9E-05 5.E-03 1.5E-05 3.E-03 3.6E-06 6.E-04

Exposure Point Total 7.E-03 3.E-03 8.E-04
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  9 Metals
WB RM  9 Aluminum 8.0E+00 mg/kg -- 6.9E-03 -- 3.6E-03 -- 8.5E-04 -- 1.0E+00 1.6E-02 2.E-02 8.3E-03 8.E-03 2.0E-03 2.E-03
WB RM  9 Antimony 3.2E-03 mg/kg -- 2.8E-06 -- 1.4E-06 -- 3.4E-07 -- 4.0E-04 6.5E-06 2.E-02 3.3E-06 8.E-03 8.0E-07 2.E-03
WB RM  9 Arsenic, inorganic 2.1E-02 mg/kg 1.5E+00 1.9E-05 3.E-05 9.5E-06 1.E-05 2.3E-06 3.E-06 3.0E-04 4.3E-05 1.E-01 2.2E-05 7.E-02 5.3E-06 2.E-02
WB RM  9 Cadmium 1.9E-03 mg/kg -- 1.7E-06 -- 8.5E-07 -- 2.0E-07 -- 1.0E-03 3.9E-06 4.E-03 2.0E-06 2.E-03 4.8E-07 5.E-04
WB RM  9 Chromium 2.1E-01 mg/kg -- 1.8E-04 -- 9.2E-05 -- 2.2E-05 -- 1.5E+00 4.2E-04 3.E-04 2.2E-04 1.E-04 5.2E-05 3.E-05
WB RM  9 Copper 1.1E+00 mg/kg -- 9.4E-04 -- 4.8E-04 -- 1.2E-04 -- 4.0E-02 2.2E-03 5.E-02 1.1E-03 3.E-02 2.7E-04 7.E-03
WB RM  9 Lead 1.8E-02 mg/kg NL 1.6E-05 -- 8.0E-06 -- 1.9E-06 -- NL 3.6E-05 -- 1.9E-05 -- 4.5E-06 --
WB RM  9 Manganese 2.7E+00 mg/kg -- 2.4E-03 -- 1.2E-03 -- 2.9E-04 -- 1.4E-01 5.5E-03 4.E-02 2.8E-03 2.E-02 6.8E-04 5.E-03
WB RM  9 Mercury 1.2E-01 mg/kg -- 1.0E-04 -- 5.2E-05 -- 1.2E-05 -- 1.0E-04 2.4E-04 2.E+00 1.2E-04 1.E+00 2.9E-05 3.E-01
WB RM  9 Nickel 9.4E-02 mg/kg -- 8.2E-05 -- 4.2E-05 -- 1.0E-05 -- 2.0E-02 1.9E-04 1.E-02 9.8E-05 5.E-03 2.4E-05 1.E-03
WB RM  9 Selenium 1.7E-01 mg/kg -- 1.5E-04 -- 7.7E-05 -- 1.9E-05 -- 5.0E-03 3.5E-04 7.E-02 1.8E-04 4.E-02 4.3E-05 9.E-03
WB RM  9 Silver 1.7E-03 mg/kg -- 1.5E-06 -- 7.5E-07 -- 1.8E-07 -- 5.0E-03 3.4E-06 7.E-04 1.7E-06 3.E-04 4.2E-07 8.E-05
WB RM  9 Thallium 3.6E-03 mg/kg -- 3.2E-06 -- 1.6E-06 -- 3.9E-07 -- 6.6E-05 7.4E-06 1.E-01 3.8E-06 6.E-02 9.1E-07 1.E-02
WB RM  9 Zinc 1.3E+01 mg/kg -- 1.1E-02 -- 5.8E-03 -- 1.4E-03 -- 3.0E-01 2.6E-02 9.E-02 1.4E-02 5.E-02 3.3E-03 1.E-02
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 4.5E-01 ug/kg -- 3.9E-07 -- 2.0E-07 -- 4.8E-08 -- 3.0E-04 9.0E-07 3.E-03 4.6E-07 2.E-03 1.1E-07 4.E-04
WB RM  9 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 2.3E+00 ug/kg 2.9E-02 2.0E-06 6.E-08 1.0E-06 3.E-08 2.5E-07 7.E-09 7.0E-02 4.7E-06 7.E-05 2.4E-06 3.E-05 5.8E-07 8.E-06
WB RM  9 2-Methylnaphthalene 4.0E+00 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 4.0E-03 8.1E-06 2.E-03 4.2E-06 1.E-03 1.0E-06 3.E-04
WB RM  9 Acenaphthene 4.0E+00 ug/kg -- 3.4E-06 -- 1.8E-06 -- 4.2E-07 -- 6.0E-02 8.0E-06 1.E-04 4.1E-06 7.E-05 9.9E-07 2.E-05
WB RM  9 Acenaphthylene 7.0E-01 ug/kg -- 6.1E-07 -- 3.1E-07 -- 7.5E-08 -- 6.0E-02 1.4E-06 2.E-05 7.3E-07 1.E-05 1.8E-07 3.E-06
WB RM  9 Anthracene 1.4E+00 ug/kg -- 1.2E-06 -- 6.0E-07 -- 1.4E-07 -- 3.0E-01 2.7E-06 9.E-06 1.4E-06 5.E-06 3.4E-07 1.E-06
WB RM  9 Benzo(a)anthracene 6.7E-01 ug/kg 7.3E-01 5.8E-07 4.E-07 3.0E-07 2.E-07 7.2E-08 5.E-08 -- 1.4E-06 -- 7.0E-07 -- 1.7E-07 --
WB RM  9 Benzo(a)pyrene 8.0E-01 ug/kg 7.3E+00 7.0E-07 5.E-06 3.6E-07 3.E-06 8.6E-08 6.E-07 -- 1.6E-06 -- 8.3E-07 -- 2.0E-07 --
WB RM  9 Benzo(b)fluoranthene 6.3E-01 ug/kg 7.3E-01 5.5E-07 4.E-07 2.8E-07 2.E-07 6.8E-08 5.E-08 -- 1.3E-06 -- 6.6E-07 -- 1.6E-07 --
WB RM  9 Benzo(g,h,i)perylene 7.4E-01 ug/kg -- 6.4E-07 -- 3.3E-07 -- 7.9E-08 -- 3.0E-02 1.5E-06 5.E-05 7.7E-07 3.E-05 1.8E-07 6.E-06
WB RM  9 Benzo(k)fluoranthene 5.6E-01 ug/kg 7.3E-02 4.9E-07 4.E-08 2.5E-07 2.E-08 6.0E-08 4.E-09 -- 1.1E-06 -- 5.9E-07 -- 1.4E-07 --
WB RM  9 Chrysene 7.9E-01 ug/kg 7.3E-03 6.9E-07 5.E-09 3.5E-07 3.E-09 8.5E-08 6.E-10 -- 1.6E-06 -- 8.2E-07 -- 2.0E-07 --
WB RM  9 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  9 Dibenzothiophene 1.3E+00 ug/kg -- 1.1E-06 -- 5.8E-07 -- 1.4E-07 -- 4.0E-02 2.6E-06 7.E-05 1.4E-06 3.E-05 3.3E-07 8.E-06
WB RM  9 Fluoranthene 3.6E+00 ug/kg -- 3.1E-06 -- 1.6E-06 -- 3.8E-07 -- 4.0E-02 7.2E-06 2.E-04 3.7E-06 9.E-05 8.9E-07 2.E-05
WB RM  9 Fluorene 3.9E+00 ug/kg -- 3.4E-06 -- 1.7E-06 -- 4.2E-07 -- 4.0E-02 7.9E-06 2.E-04 4.0E-06 1.E-04 9.7E-07 2.E-05
WB RM  9 Indeno(1,2,3-cd)pyrene 7.2E-01 ug/kg 7.3E-01 6.2E-07 5.E-07 3.2E-07 2.E-07 7.7E-08 6.E-08 -- 1.5E-06 -- 7.5E-07 -- 1.8E-07 --
WB RM  9 Naphthalene 3.8E+00 ug/kg -- 3.3E-06 -- 1.7E-06 -- 4.0E-07 -- 2.0E-02 7.6E-06 4.E-04 3.9E-06 2.E-04 9.4E-07 5.E-05
WB RM  9 Phenanthrene 9.5E+00 ug/kg -- 8.3E-06 -- 4.2E-06 -- 1.0E-06 -- 3.0E-02 1.9E-05 6.E-04 9.9E-06 3.E-04 2.4E-06 8.E-05
WB RM  9 Pyrene 1.4E+00 ug/kg -- 1.2E-06 -- 6.2E-07 -- 1.5E-07 -- 3.0E-02 2.8E-06 9.E-05 1.5E-06 5.E-05 3.5E-07 1.E-05
WB RM  9 Total Carcinogenic PAHs -- -- -- -- 6.E-06 -- 3.E-06 -- 8.E-07 -- -- -- -- -- -- --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  9 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  9 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  9 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  9
Semi-Volatile Organic 
Compounds

WB RM  9 Benzoic acid 3.4E+02 ug/kg -- 3.0E-04 -- 1.5E-04 -- 3.6E-05 -- 4.0E+00 6.9E-04 2.E-04 3.5E-04 9.E-05 8.5E-05 2.E-05
WB RM  9 Benzyl alcohol 2.9E+01 ug/kg -- 2.5E-05 -- 1.3E-05 -- 3.1E-06 -- 5.0E-01 5.8E-05 1.E-04 3.0E-05 6.E-05 7.1E-06 1.E-05
WB RM  9 Bis(2-chloroethoxy) methane 1.2E+01 ug/kg -- 1.0E-05 -- 5.1E-06 -- 1.2E-06 -- 3.0E-03 2.3E-05 8.E-03 1.2E-05 4.E-03 2.9E-06 1.E-03
WB RM  9 Dibenzofuran 2.3E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 -- 4.0E-02 4.7E-06 1.E-04 2.4E-06 6.E-05 5.8E-07 1.E-05
WB RM  9 Hexachlorobenzene 2.4E+00 ug/kg 1.6E+00 2.1E-06 3.E-06 1.1E-06 2.E-06 2.6E-07 4.E-07 8.0E-04 4.9E-06 6.E-03 2.5E-06 3.E-03 6.0E-07 8.E-04
WB RM  9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 8.4E+00 ug/kg -- 7.3E-06 -- 3.8E-06 -- 9.0E-07 -- 5.0E-03 1.7E-05 3.E-03 8.8E-06 2.E-03 2.1E-06 4.E-04
WB RM  9 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  9 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 8.6E+02 ug/kg 2.0E+00 7.5E-04 1.E-03 3.8E-04 8.E-04 9.2E-05 2.E-04 2.0E-05 1.7E-03 9.E+01 9.0E-04 4.E+01 2.1E-04 1.E+01
WB RM  9 Total PCB Congeners 6.9E+05 pg/g NA 6.0E-04 -- 3.1E-04 -- 7.4E-05 -- NA 1.4E-03 -- 7.2E-04 -- 1.7E-04 --
WB RM  9 Total PCBs, Adjusted 6.3E+05 pg/g 2.0E+00 5.5E-04 1.E-03 2.8E-04 6.E-04 6.8E-05 1.E-04 2.0E-05 1.3E-03 6.E+01 6.6E-04 3.E+01 1.6E-04 8.E+00
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 2.9E+00 pg/g 1.3E+05 2.5E-09 3.E-04 1.3E-09 2.E-04 3.1E-10 4.E-05 1.0E-09 5.8E-09 6.E+00 3.0E-09 3.E+00 7.1E-10 7.E-01
WB RM  9 Total PCB TEQ 8.5E+00 pg/g 1.3E+05 7.4E-09 1.E-03 3.8E-09 5.E-04 9.1E-10 1.E-04 1.0E-09 1.7E-08 2.E+01 8.9E-09 9.E+00 2.1E-09 2.E+00
WB RM  9 Total TEQ -- -- -- -- 1.E-03 -- 7.E-04 -- 2.E-04 -- -- 2.E+01 -- 1.E+01 -- 3.E+00
WB RM  9 Pesticides
WB RM  9 Aldrin 4.0E-02 ug/kg 1.7E+01 3.5E-08 6.E-07 1.8E-08 3.E-07 4.3E-09 7.E-08 3.0E-05 8.1E-08 3.E-03 4.2E-08 1.E-03 1.0E-08 3.E-04
WB RM  9 alpha-Hexachlorocyclohexane 3.1E-02 ug/kg 6.3E+00 2.7E-08 2.E-07 1.4E-08 9.E-08 3.3E-09 2.E-08 8.0E-03 6.3E-08 8.E-06 3.2E-08 4.E-06 7.8E-09 1.E-06
WB RM  9 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 1.3E-08 2.E-08 6.7E-09 1.E-08 1.6E-09 3.E-09 6.0E-04 3.0E-08 5.E-05 1.6E-08 3.E-05 3.8E-09 6.E-06
WB RM  9 Dieldrin 2.9E+00 ug/kg 1.6E+01 2.5E-06 4.E-05 1.3E-06 2.E-05 3.1E-07 5.E-06 5.0E-05 5.9E-06 1.E-01 3.0E-06 6.E-02 7.2E-07 1.E-02
WB RM  9 Endrin 2.0E-02 ug/kg -- 1.7E-08 -- 8.7E-09 -- 2.1E-09 -- 3.0E-04 4.0E-08 1.E-04 2.0E-08 7.E-05 4.9E-09 2.E-05
WB RM  9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  9 Endrin ketone 4.6E-03 ug/kg -- 4.0E-09 -- 2.0E-09 -- 4.9E-10 -- 3.0E-04 9.3E-09 3.E-05 4.8E-09 2.E-05 1.1E-09 4.E-06
WB RM  9 gamma-Hexachlorocyclohexane 2.4E-02 ug/kg 1.1E+00 2.1E-08 2.E-08 1.1E-08 1.E-08 2.6E-09 3.E-09 3.0E-04 4.9E-08 2.E-04 2.5E-08 8.E-05 6.0E-09 2.E-05
WB RM  9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  9 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 1.1E-07 1.E-06 5.8E-08 5.E-07 1.4E-08 1.E-07 1.3E-05 2.6E-07 2.E-02 1.4E-07 1.E-02 3.3E-08 3.E-03
WB RM  9 Total Chlordanes 1.3E+01 ug/kg 3.5E-01 1.1E-05 4.E-06 5.8E-06 2.E-06 1.4E-06 5.E-07 5.0E-04 2.7E-05 5.E-02 1.4E-05 3.E-02 3.3E-06 7.E-03
WB RM  9 Total DDD 2.7E+01 ug/kg 2.4E-01 2.3E-05 6.E-06 1.2E-05 3.E-06 2.9E-06 7.E-07 5.0E-04 5.4E-05 1.E-01 2.8E-05 6.E-02 6.7E-06 1.E-02
WB RM  9 Total DDE 1.1E+02 ug/kg 3.4E-01 9.9E-05 3.E-05 5.1E-05 2.E-05 1.2E-05 4.E-06 5.0E-04 2.3E-04 5.E-01 1.2E-04 2.E-01 2.9E-05 6.E-02
WB RM  9 Total DDT 4.2E+00 ug/kg 3.4E-01 3.7E-06 1.E-06 1.9E-06 6.E-07 4.5E-07 2.E-07 5.0E-04 8.6E-06 2.E-02 4.4E-06 9.E-03 1.1E-06 2.E-03
WB RM  9 Total Endosulfan 5.8E-01 ug/kg -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 -- 6.0E-03 1.2E-06 2.E-04 6.1E-07 1.E-04 1.5E-07 2.E-05

Exposure Point Total 3.E-03 1.E-03 3.E-04
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  10 Metals
WB RM  10 Aluminum 8.0E+00 mg/kg -- 6.9E-03 -- 3.6E-03 -- 8.5E-04 -- 1.0E+00 1.6E-02 2.E-02 8.3E-03 8.E-03 2.0E-03 2.E-03
WB RM  10 Antimony 3.0E+00 mg/kg -- 2.6E-03 -- 1.3E-03 -- 3.2E-04 -- 4.0E-04 6.0E-03 2.E+01 3.1E-03 8.E+00 7.4E-04 2.E+00
WB RM  10 Arsenic, inorganic 2.2E-02 mg/kg 1.5E+00 1.9E-05 3.E-05 9.6E-06 1.E-05 2.3E-06 3.E-06 3.0E-04 4.4E-05 1.E-01 2.2E-05 7.E-02 5.4E-06 2.E-02
WB RM  10 Cadmium 1.1E-01 mg/kg -- 9.2E-05 -- 4.7E-05 -- 1.1E-05 -- 1.0E-03 2.1E-04 2.E-01 1.1E-04 1.E-01 2.6E-05 3.E-02
WB RM  10 Chromium 1.5E-01 mg/kg -- 1.3E-04 -- 6.7E-05 -- 1.6E-05 -- 1.5E+00 3.0E-04 2.E-04 1.6E-04 1.E-04 3.8E-05 3.E-05
WB RM  10 Copper 1.3E+00 mg/kg -- 1.2E-03 -- 6.0E-04 -- 1.4E-04 -- 4.0E-02 2.7E-03 7.E-02 1.4E-03 4.E-02 3.4E-04 8.E-03
WB RM  10 Lead 5.5E+02 mg/kg NL 4.8E-01 -- 2.5E-01 -- 5.9E-02 -- NL 1.1E+00 -- 5.8E-01 -- 1.4E-01 --
WB RM  10 Manganese 2.6E+00 mg/kg -- 2.3E-03 -- 1.2E-03 -- 2.8E-04 -- 1.4E-01 5.3E-03 4.E-02 2.7E-03 2.E-02 6.6E-04 5.E-03
WB RM  10 Mercury 9.9E-02 mg/kg -- 8.6E-05 -- 4.4E-05 -- 1.1E-05 -- 1.0E-04 2.0E-04 2.E+00 1.0E-04 1.E+00 2.5E-05 2.E-01
WB RM  10 Nickel 1.7E-01 mg/kg -- 1.5E-04 -- 7.6E-05 -- 1.8E-05 -- 2.0E-02 3.4E-04 2.E-02 1.8E-04 9.E-03 4.3E-05 2.E-03
WB RM  10 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  10 Silver 3.2E-02 mg/kg -- 2.8E-05 -- 1.4E-05 -- 3.5E-06 -- 5.0E-03 6.6E-05 1.E-02 3.4E-05 7.E-03 8.1E-06 2.E-03
WB RM  10 Thallium 3.8E-03 mg/kg -- 3.3E-06 -- 1.7E-06 -- 4.0E-07 -- 6.6E-05 7.6E-06 1.E-01 3.9E-06 6.E-02 9.4E-07 1.E-02
WB RM  10 Zinc 1.2E+01 mg/kg -- 1.0E-02 -- 5.3E-03 -- 1.3E-03 -- 3.0E-01 2.4E-02 8.E-02 1.2E-02 4.E-02 3.0E-03 1.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 4.0E-01 ug/kg -- 3.5E-07 -- 1.8E-07 -- 4.3E-08 -- 3.0E-04 8.1E-07 3.E-03 4.2E-07 1.E-03 1.0E-07 3.E-04
WB RM  10 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 2.7E+00 ug/kg 2.9E-02 2.3E-06 7.E-08 1.2E-06 3.E-08 2.8E-07 8.E-09 7.0E-02 5.4E-06 8.E-05 2.8E-06 4.E-05 6.6E-07 9.E-06
WB RM  10 2-Methylnaphthalene 3.7E+00 ug/kg -- 3.2E-06 -- 1.7E-06 -- 4.0E-07 -- 4.0E-03 7.5E-06 2.E-03 3.9E-06 1.E-03 9.3E-07 2.E-04
WB RM  10 Acenaphthene 6.4E+00 ug/kg -- 5.6E-06 -- 2.9E-06 -- 6.9E-07 -- 6.0E-02 1.3E-05 2.E-04 6.7E-06 1.E-04 1.6E-06 3.E-05
WB RM  10 Acenaphthylene 2.1E-01 ug/kg -- 1.8E-07 -- 9.2E-08 -- 2.2E-08 -- 6.0E-02 4.2E-07 7.E-06 2.1E-07 4.E-06 5.1E-08 9.E-07
WB RM  10 Anthracene 5.6E-01 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.9E-08 -- 3.0E-01 1.1E-06 4.E-06 5.8E-07 2.E-06 1.4E-07 5.E-07
WB RM  10 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  10 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Dibenzothiophene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM  10 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM  10 Fluorene 4.2E+00 ug/kg -- 3.6E-06 -- 1.9E-06 -- 4.4E-07 -- 4.0E-02 8.4E-06 2.E-04 4.3E-06 1.E-04 1.0E-06 3.E-05
WB RM  10 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Naphthalene 2.3E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 -- 2.0E-02 4.7E-06 2.E-04 2.4E-06 1.E-04 5.8E-07 3.E-05
WB RM  10 Phenanthrene 5.3E+00 ug/kg -- 4.6E-06 -- 2.3E-06 -- 5.6E-07 -- 3.0E-02 1.1E-05 4.E-04 5.5E-06 2.E-04 1.3E-06 4.E-05
WB RM  10 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  10 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 1.4E+03 ug/kg 1.4E-02 1.2E-03 2.E-05 6.4E-04 9.E-06 1.5E-04 2.E-06 2.0E-02 2.9E-03 1.E-01 1.5E-03 7.E-02 3.6E-04 2.E-02
WB RM  10 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  10 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  10 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  10
Semi-Volatile Organic 
Compounds

WB RM  10 Benzoic acid 3.5E+02 ug/kg -- 3.0E-04 -- 1.6E-04 -- 3.8E-05 -- 4.0E+00 7.1E-04 2.E-04 3.7E-04 9.E-05 8.8E-05 2.E-05
WB RM  10 Benzyl alcohol 2.7E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.9E-06 -- 5.0E-01 5.5E-05 1.E-04 2.8E-05 6.E-05 6.8E-06 1.E-05
WB RM  10 Bis(2-chloroethoxy) methane 1.0E+01 ug/kg -- 8.8E-06 -- 4.5E-06 -- 1.1E-06 -- 3.0E-03 2.0E-05 7.E-03 1.1E-05 4.E-03 2.5E-06 8.E-04
WB RM  10 Dibenzofuran 1.6E+00 ug/kg -- 1.3E-06 -- 6.9E-07 -- 1.7E-07 -- 4.0E-02 3.1E-06 8.E-05 1.6E-06 4.E-05 3.9E-07 1.E-05
WB RM  10 Hexachlorobenzene 1.9E+00 ug/kg 1.6E+00 1.6E-06 3.E-06 8.4E-07 1.E-06 2.0E-07 3.E-07 8.0E-04 3.8E-06 5.E-03 2.0E-06 2.E-03 4.7E-07 6.E-04
WB RM  10 Hexachlorobutadiene 9.8E-03 ug/kg 7.8E-02 8.5E-09 7.E-10 4.4E-09 3.E-10 1.1E-09 8.E-11 1.0E-03 2.0E-08 2.E-05 1.0E-08 1.E-05 2.5E-09 2.E-06
WB RM  10 Phenols
WB RM  10 4-Methylphenol 8.4E+00 ug/kg -- 7.3E-06 -- 3.8E-06 -- 9.0E-07 -- 5.0E-03 1.7E-05 3.E-03 8.8E-06 2.E-03 2.1E-06 4.E-04
WB RM  10 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  10 Phenol 1.5E+02 ug/kg -- 1.3E-04 -- 6.5E-05 -- 1.6E-05 -- 3.0E-01 3.0E-04 1.E-03 1.5E-04 5.E-04 3.7E-05 1.E-04
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB RM  10 Total PCB Congeners 7.2E+05 pg/g NA 6.2E-04 -- 3.2E-04 -- 7.7E-05 -- NA 1.5E-03 -- 7.5E-04 -- 1.8E-04 --
WB RM  10 Total PCBs, Adjusted 6.8E+05 pg/g 2.0E+00 5.9E-04 1.E-03 3.0E-04 6.E-04 7.2E-05 1.E-04 2.0E-05 1.4E-03 7.E+01 7.0E-04 4.E+01 1.7E-04 8.E+00
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 2.4E+00 pg/g 1.3E+05 2.1E-09 3.E-04 1.1E-09 1.E-04 2.6E-10 3.E-05 1.0E-09 4.9E-09 5.E+00 2.5E-09 3.E+00 6.0E-10 6.E-01
WB RM  10 Total PCB TEQ 6.2E+00 pg/g 1.3E+05 5.4E-09 7.E-04 2.8E-09 4.E-04 6.7E-10 9.E-05 1.0E-09 1.3E-08 1.E+01 6.5E-09 6.E+00 1.6E-09 2.E+00
WB RM  10 Total TEQ -- -- -- -- 1.E-03 -- 5.E-04 -- 1.E-04 -- -- 2.E+01 -- 9.E+00 -- 2.E+00
WB RM  10 Pesticides
WB RM  10 Aldrin 2.0E-02 ug/kg 1.7E+01 1.7E-08 3.E-07 8.9E-09 2.E-07 2.1E-09 4.E-08 3.0E-05 4.0E-08 1.E-03 2.1E-08 7.E-04 5.0E-09 2.E-04
WB RM  10 alpha-Hexachlorocyclohexane 2.5E-02 ug/kg 6.3E+00 2.2E-08 1.E-07 1.1E-08 7.E-08 2.7E-09 2.E-08 8.0E-03 5.1E-08 6.E-06 2.6E-08 3.E-06 6.3E-09 8.E-07
WB RM  10 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM  10 Dieldrin 1.7E+00 ug/kg 1.6E+01 1.5E-06 2.E-05 7.7E-07 1.E-05 1.8E-07 3.E-06 5.0E-05 3.5E-06 7.E-02 1.8E-06 4.E-02 4.3E-07 9.E-03
WB RM  10 Endrin 1.5E-02 ug/kg -- 1.3E-08 -- 6.5E-09 -- 1.6E-09 -- 3.0E-04 2.9E-08 1.E-04 1.5E-08 5.E-05 3.6E-09 1.E-05
WB RM  10 Endrin aldehyde 5.2E-03 ug/kg -- 4.5E-09 -- 2.3E-09 -- 5.6E-10 -- 3.0E-04 1.1E-08 4.E-05 5.4E-09 2.E-05 1.3E-09 4.E-06
WB RM  10 Endrin ketone 1.0E-02 ug/kg -- 8.8E-09 -- 4.5E-09 -- 1.1E-09 -- 3.0E-04 2.0E-08 7.E-05 1.1E-08 4.E-05 2.5E-09 8.E-06
WB RM  10 gamma-Hexachlorocyclohexane 2.2E-02 ug/kg 1.1E+00 1.9E-08 2.E-08 9.8E-09 1.E-08 2.4E-09 3.E-09 3.0E-04 4.5E-08 1.E-04 2.3E-08 8.E-05 5.5E-09 2.E-05
WB RM  10 Heptachlor 1.1E-02 ug/kg 4.5E+00 9.4E-09 4.E-08 4.8E-09 2.E-08 1.2E-09 5.E-09 5.0E-04 2.2E-08 4.E-05 1.1E-08 2.E-05 2.7E-09 5.E-06
WB RM  10 Heptachlor epoxide 8.9E-02 ug/kg 9.1E+00 7.7E-08 7.E-07 4.0E-08 4.E-07 9.5E-09 9.E-08 1.3E-05 1.8E-07 1.E-02 9.3E-08 7.E-03 2.2E-08 2.E-03
WB RM  10 Total Chlordanes 1.0E+01 ug/kg 3.5E-01 8.7E-06 3.E-06 4.4E-06 2.E-06 1.1E-06 4.E-07 5.0E-04 2.0E-05 4.E-02 1.0E-05 2.E-02 2.5E-06 5.E-03
WB RM  10 Total DDD 2.8E+01 ug/kg 2.4E-01 2.4E-05 6.E-06 1.3E-05 3.E-06 3.0E-06 7.E-07 5.0E-04 5.7E-05 1.E-01 2.9E-05 6.E-02 7.0E-06 1.E-02
WB RM  10 Total DDE 7.6E+01 ug/kg 3.4E-01 6.6E-05 2.E-05 3.4E-05 1.E-05 8.1E-06 3.E-06 5.0E-04 1.5E-04 3.E-01 7.9E-05 2.E-01 1.9E-05 4.E-02
WB RM  10 Total DDT 2.0E+01 ug/kg 3.4E-01 1.7E-05 6.E-06 8.9E-06 3.E-06 2.1E-06 7.E-07 5.0E-04 4.0E-05 8.E-02 2.1E-05 4.E-02 5.0E-06 1.E-02
WB RM  10 Total Endosulfan 3.6E-01 ug/kg -- 3.2E-07 -- 1.6E-07 -- 3.9E-08 -- 6.0E-03 7.4E-07 1.E-04 3.8E-07 6.E-05 9.1E-08 2.E-05

Exposure Point Total 2.E-03 1.E-03 3.E-04
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  11 Metals
WB RM  11 Aluminum 5.5E+00 mg/kg -- 4.7E-03 -- 2.4E-03 -- 5.8E-04 -- 1.0E+00 1.1E-02 1.E-02 5.7E-03 6.E-03 1.4E-03 1.E-03
WB RM  11 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  11 Arsenic, inorganic 1.9E-02 mg/kg 1.5E+00 1.7E-05 2.E-05 8.5E-06 1.E-05 2.0E-06 3.E-06 3.0E-04 3.9E-05 1.E-01 2.0E-05 7.E-02 4.8E-06 2.E-02
WB RM  11 Cadmium 8.6E-03 mg/kg -- 7.5E-06 -- 3.8E-06 -- 9.2E-07 -- 1.0E-03 1.7E-05 2.E-02 9.0E-06 9.E-03 2.2E-06 2.E-03
WB RM  11 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
WB RM  11 Copper 1.2E+00 mg/kg -- 1.0E-03 -- 5.4E-04 -- 1.3E-04 -- 4.0E-02 2.4E-03 6.E-02 1.3E-03 3.E-02 3.0E-04 8.E-03
WB RM  11 Lead 1.2E-01 mg/kg NL 1.0E-04 -- 5.4E-05 -- 1.3E-05 -- NL 2.4E-04 -- 1.3E-04 -- 3.0E-05 --
WB RM  11 Manganese 2.2E+00 mg/kg -- 1.9E-03 -- 1.0E-03 -- 2.4E-04 -- 1.4E-01 4.5E-03 3.E-02 2.3E-03 2.E-02 5.6E-04 4.E-03
WB RM  11 Mercury 1.0E-01 mg/kg -- 8.9E-05 -- 4.6E-05 -- 1.1E-05 -- 1.0E-04 2.1E-04 2.E+00 1.1E-04 1.E+00 2.6E-05 3.E-01
WB RM  11 Nickel 1.6E-01 mg/kg -- 1.4E-04 -- 7.2E-05 -- 1.7E-05 -- 2.0E-02 3.2E-04 2.E-02 1.7E-04 8.E-03 4.0E-05 2.E-03
WB RM  11 Selenium 6.5E-01 mg/kg -- 5.6E-04 -- 2.9E-04 -- 6.9E-05 -- 5.0E-03 1.3E-03 3.E-01 6.7E-04 1.E-01 1.6E-04 3.E-02
WB RM  11 Silver 3.2E-03 mg/kg -- 2.8E-06 -- 1.4E-06 -- 3.4E-07 -- 5.0E-03 6.5E-06 1.E-03 3.3E-06 7.E-04 8.0E-07 2.E-04
WB RM  11 Thallium 2.8E-03 mg/kg -- 2.4E-06 -- 1.3E-06 -- 3.0E-07 -- 6.6E-05 5.7E-06 9.E-02 2.9E-06 4.E-02 7.0E-07 1.E-02
WB RM  11 Zinc 1.2E+01 mg/kg -- 1.0E-02 -- 5.4E-03 -- 1.3E-03 -- 3.0E-01 2.4E-02 8.E-02 1.3E-02 4.E-02 3.0E-03 1.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 3.9E-01 ug/kg -- 3.4E-07 -- 1.7E-07 -- 4.2E-08 -- 3.0E-04 7.9E-07 3.E-03 4.1E-07 1.E-03 9.8E-08 3.E-04
WB RM  11 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 1.0E-06 3.E-08 5.4E-07 2.E-08 1.3E-07 4.E-09 7.0E-02 2.4E-06 3.E-05 1.3E-06 2.E-05 3.0E-07 4.E-06
WB RM  11 2-Methylnaphthalene 1.9E+00 ug/kg -- 1.7E-06 -- 8.5E-07 -- 2.0E-07 -- 4.0E-03 3.9E-06 1.E-03 2.0E-06 5.E-04 4.8E-07 1.E-04
WB RM  11 Acenaphthene 3.7E+00 ug/kg -- 3.2E-06 -- 1.7E-06 -- 4.0E-07 -- 6.0E-02 7.5E-06 1.E-04 3.9E-06 6.E-05 9.3E-07 2.E-05
WB RM  11 Acenaphthylene 1.4E-01 ug/kg -- 1.2E-07 -- 6.3E-08 -- 1.5E-08 -- 6.0E-02 2.8E-07 5.E-06 1.5E-07 2.E-06 3.5E-08 6.E-07
WB RM  11 Anthracene 1.0E+00 ug/kg -- 9.0E-07 -- 4.6E-07 -- 1.1E-07 -- 3.0E-01 2.1E-06 7.E-06 1.1E-06 4.E-06 2.6E-07 9.E-07
WB RM  11 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  11 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Dibenzothiophene 6.2E-01 ug/kg -- 5.3E-07 -- 2.7E-07 -- 6.6E-08 -- 4.0E-02 1.2E-06 3.E-05 6.4E-07 2.E-05 1.5E-07 4.E-06
WB RM  11 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM  11 Fluorene 4.3E+00 ug/kg -- 3.7E-06 -- 1.9E-06 -- 4.6E-07 -- 4.0E-02 8.7E-06 2.E-04 4.5E-06 1.E-04 1.1E-06 3.E-05
WB RM  11 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Naphthalene 1.7E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 -- 2.0E-02 3.4E-06 2.E-04 1.8E-06 9.E-05 4.3E-07 2.E-05
WB RM  11 Phenanthrene 6.6E+00 ug/kg -- 5.7E-06 -- 2.9E-06 -- 7.1E-07 -- 3.0E-02 1.3E-05 4.E-04 6.9E-06 2.E-04 1.7E-06 6.E-05
WB RM  11 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  11 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 1.4E+03 ug/kg 1.4E-02 1.2E-03 2.E-05 6.3E-04 9.E-06 1.5E-04 2.E-06 2.0E-02 2.9E-03 1.E-01 1.5E-03 7.E-02 3.5E-04 2.E-02
WB RM  11 Dibutyl phthalate 3.7E+01 ug/kg -- 3.2E-05 -- 1.7E-05 -- 4.0E-06 -- 1.0E-01 7.5E-05 8.E-04 3.9E-05 4.E-04 9.3E-06 9.E-05
WB RM  11 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  11 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  11
Semi-Volatile Organic 
Compounds

WB RM  11 Benzoic acid 5.2E+02 ug/kg -- 4.5E-04 -- 2.3E-04 -- 5.5E-05 -- 4.0E+00 1.0E-03 3.E-04 5.4E-04 1.E-04 1.3E-04 3.E-05
WB RM  11 Benzyl alcohol 1.4E+01 ug/kg -- 1.2E-05 -- 6.3E-06 -- 1.5E-06 -- 5.0E-01 2.8E-05 6.E-05 1.5E-05 3.E-05 3.5E-06 7.E-06
WB RM  11 Bis(2-chloroethoxy) methane 1.7E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.8E-06 -- 3.0E-03 3.4E-05 1.E-02 1.8E-05 6.E-03 4.3E-06 1.E-03
WB RM  11 Dibenzofuran 2.6E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 4.0E-02 5.2E-06 1.E-04 2.7E-06 7.E-05 6.4E-07 2.E-05
WB RM  11 Hexachlorobenzene 1.9E+00 ug/kg 1.6E+00 1.7E-06 3.E-06 8.5E-07 1.E-06 2.0E-07 3.E-07 8.0E-04 3.9E-06 5.E-03 2.0E-06 2.E-03 4.8E-07 6.E-04
WB RM  11 Hexachlorobutadiene 5.2E-03 ug/kg 7.8E-02 4.5E-09 4.E-10 2.3E-09 2.E-10 5.6E-10 4.E-11 1.0E-03 1.1E-08 1.E-05 5.4E-09 5.E-06 1.3E-09 1.E-06
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  11 4-Nitrophenol 9.3E+00 ug/kg -- 8.0E-06 -- 4.1E-06 -- 9.9E-07 -- 5.0E-03 1.9E-05 4.E-03 9.6E-06 2.E-03 2.3E-06 5.E-04
WB RM  11 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB RM  11 Total PCB Congeners 3.6E+06 pg/g NA 3.1E-03 -- 1.6E-03 -- 3.8E-04 -- NA 7.2E-03 -- 3.7E-03 -- 8.9E-04 --
WB RM  11 Total PCBs, Adjusted 3.5E+06 pg/g 2.0E+00 3.0E-03 6.E-03 1.6E-03 3.E-03 3.7E-04 7.E-04 2.0E-05 7.0E-03 4.E+02 3.6E-03 2.E+02 8.7E-04 4.E+01
WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 2.5E+00 pg/g 1.3E+05 2.2E-09 3.E-04 1.1E-09 1.E-04 2.7E-10 4.E-05 1.0E-09 5.1E-09 5.E+00 2.6E-09 3.E+00 6.3E-10 6.E-01
WB RM  11 Total PCB TEQ 2.0E+01 pg/g 1.3E+05 1.7E-08 2.E-03 8.8E-09 1.E-03 2.1E-09 3.E-04 1.0E-09 4.0E-08 4.E+01 2.1E-08 2.E+01 4.9E-09 5.E+00
WB RM  11 Total TEQ -- -- -- -- 3.E-03 -- 1.E-03 -- 3.E-04 -- -- 5.E+01 -- 2.E+01 -- 6.E+00
WB RM  11 Pesticides
WB RM  11 Aldrin 1.4E-02 ug/kg 1.7E+01 1.2E-08 2.E-07 6.4E-09 1.E-07 1.5E-09 3.E-08 3.0E-05 2.9E-08 1.E-03 1.5E-08 5.E-04 3.6E-09 1.E-04
WB RM  11 alpha-Hexachlorocyclohexane 1.8E-02 ug/kg 6.3E+00 1.5E-08 1.E-07 7.8E-09 5.E-08 1.9E-09 1.E-08 8.0E-03 3.6E-08 4.E-06 1.8E-08 2.E-06 4.4E-09 5.E-07
WB RM  11 beta-Hexachlorocyclohexane 8.7E-03 ug/kg 1.8E+00 7.5E-09 1.E-08 3.9E-09 7.E-09 9.3E-10 2.E-09 6.0E-04 1.8E-08 3.E-05 9.0E-09 2.E-05 2.2E-09 4.E-06
WB RM  11 Dieldrin 1.5E+00 ug/kg 1.6E+01 1.3E-06 2.E-05 6.7E-07 1.E-05 1.6E-07 3.E-06 5.0E-05 3.0E-06 6.E-02 1.6E-06 3.E-02 3.8E-07 8.E-03
WB RM  11 Endrin 3.1E-02 ug/kg -- 2.7E-08 -- 1.4E-08 -- 3.3E-09 -- 3.0E-04 6.3E-08 2.E-04 3.3E-08 1.E-04 7.8E-09 3.E-05
WB RM  11 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  11 Endrin ketone 3.5E-03 ug/kg -- 3.0E-09 -- 1.6E-09 -- 3.8E-10 -- 3.0E-04 7.1E-09 2.E-05 3.7E-09 1.E-05 8.8E-10 3.E-06
WB RM  11 gamma-Hexachlorocyclohexane 2.2E-02 ug/kg 1.1E+00 1.9E-08 2.E-08 9.6E-09 1.E-08 2.3E-09 3.E-09 3.0E-04 4.4E-08 1.E-04 2.2E-08 7.E-05 5.4E-09 2.E-05
WB RM  11 Heptachlor 7.8E-03 ug/kg 4.5E+00 6.8E-09 3.E-08 3.5E-09 2.E-08 8.4E-10 4.E-09 5.0E-04 1.6E-08 3.E-05 8.2E-09 2.E-05 2.0E-09 4.E-06
WB RM  11 Heptachlor epoxide 8.3E-02 ug/kg 9.1E+00 7.2E-08 7.E-07 3.7E-08 3.E-07 8.8E-09 8.E-08 1.3E-05 1.7E-07 1.E-02 8.6E-08 7.E-03 2.1E-08 2.E-03
WB RM  11 Total Chlordanes 8.8E+00 ug/kg 3.5E-01 7.6E-06 3.E-06 3.9E-06 1.E-06 9.4E-07 3.E-07 5.0E-04 1.8E-05 4.E-02 9.1E-06 2.E-02 2.2E-06 4.E-03
WB RM  11 Total DDD 5.5E+00 ug/kg 2.4E-01 4.8E-06 1.E-06 2.5E-06 6.E-07 5.9E-07 1.E-07 5.0E-04 1.1E-05 2.E-02 5.8E-06 1.E-02 1.4E-06 3.E-03
WB RM  11 Total DDE 4.0E+01 ug/kg 3.4E-01 3.5E-05 1.E-05 1.8E-05 6.E-06 4.3E-06 1.E-06 5.0E-04 8.1E-05 2.E-01 4.2E-05 8.E-02 1.0E-05 2.E-02
WB RM  11 Total DDT 5.4E+00 ug/kg 3.4E-01 4.7E-06 2.E-06 2.4E-06 8.E-07 5.8E-07 2.E-07 5.0E-04 1.1E-05 2.E-02 5.6E-06 1.E-02 1.3E-06 3.E-03
WB RM  11 Total Endosulfan 2.8E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 3.0E-08 -- 6.0E-03 5.7E-07 1.E-04 2.9E-07 5.E-05 7.1E-08 1.E-05

Exposure Point Total 9.E-03 4.E-03 1.E-03
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB Study Area Wide Metals
WB Study Area Wide Aluminum 5.3E+00 mg/kg -- 4.6E-03 -- 2.4E-03 -- 5.7E-04 -- 1.0E+00 1.1E-02 1.E-02 5.5E-03 6.E-03 1.3E-03 1.E-03
WB Study Area Wide Antimony 1.9E-01 mg/kg -- 1.6E-04 -- 8.4E-05 -- 2.0E-05 -- 4.0E-04 3.8E-04 1.E+00 2.0E-04 5.E-01 4.7E-05 1.E-01
WB Study Area Wide Arsenic, inorganic 2.5E-02 mg/kg 1.5E+00 2.2E-05 3.E-05 1.1E-05 2.E-05 2.7E-06 4.E-06 3.0E-04 5.0E-05 2.E-01 2.6E-05 9.E-02 6.2E-06 2.E-02
WB Study Area Wide Cadmium 1.1E-02 mg/kg -- 9.8E-06 -- 5.0E-06 -- 1.2E-06 -- 1.0E-03 2.3E-05 2.E-02 1.2E-05 1.E-02 2.8E-06 3.E-03
WB Study Area Wide Chromium 2.8E-01 mg/kg -- 2.5E-04 -- 1.3E-04 -- 3.1E-05 -- 1.5E+00 5.8E-04 4.E-04 3.0E-04 2.E-04 7.1E-05 5.E-05
WB Study Area Wide Copper 8.1E-01 mg/kg -- 7.0E-04 -- 3.6E-04 -- 8.6E-05 -- 4.0E-02 1.6E-03 4.E-02 8.4E-04 2.E-02 2.0E-04 5.E-03
WB Study Area Wide Lead 3.5E+01 mg/kg NL 3.0E-02 -- 1.5E-02 -- 3.7E-03 -- NL 7.0E-02 -- 3.6E-02 -- 8.7E-03 --
WB Study Area Wide Manganese 1.7E+00 mg/kg -- 1.5E-03 -- 7.6E-04 -- 1.8E-04 -- 1.4E-01 3.5E-03 2.E-02 1.8E-03 1.E-02 4.3E-04 3.E-03
WB Study Area Wide Mercury 9.3E-02 mg/kg -- 8.1E-05 -- 4.2E-05 -- 1.0E-05 -- 1.0E-04 1.9E-04 2.E+00 9.7E-05 1.E+00 2.3E-05 2.E-01
WB Study Area Wide Nickel 9.6E-02 mg/kg -- 8.3E-05 -- 4.3E-05 -- 1.0E-05 -- 2.0E-02 1.9E-04 1.E-02 1.0E-04 5.E-03 2.4E-05 1.E-03
WB Study Area Wide Selenium 1.7E-01 mg/kg -- 1.5E-04 -- 7.8E-05 -- 1.9E-05 -- 5.0E-03 3.5E-04 7.E-02 1.8E-04 4.E-02 4.4E-05 9.E-03
WB Study Area Wide Silver 3.6E-03 mg/kg -- 3.2E-06 -- 1.6E-06 -- 3.9E-07 -- 5.0E-03 7.4E-06 1.E-03 3.8E-06 8.E-04 9.1E-07 2.E-04
WB Study Area Wide Thallium 4.1E-03 mg/kg -- 3.6E-06 -- 1.8E-06 -- 4.4E-07 -- 6.6E-05 8.4E-06 1.E-01 4.3E-06 7.E-02 1.0E-06 2.E-02
WB Study Area Wide Zinc 1.3E+01 mg/kg -- 1.1E-02 -- 5.9E-03 -- 1.4E-03 -- 3.0E-01 2.7E-02 9.E-02 1.4E-02 5.E-02 3.3E-03 1.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 5.0E-01 ug/kg -- 4.4E-07 -- 2.2E-07 -- 5.4E-08 -- 3.0E-04 1.0E-06 3.E-03 5.2E-07 2.E-03 1.3E-07 4.E-04
WB Study Area Wide Tributyltin ion 7.8E-01 ug/kg -- 6.7E-07 -- 3.5E-07 -- 8.3E-08 -- 3.0E-04 1.6E-06 5.E-03 8.1E-07 3.E-03 1.9E-07 6.E-04
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 2.6E+00 ug/kg 2.9E-02 2.3E-06 7.E-08 1.2E-06 3.E-08 2.8E-07 8.E-09 7.0E-02 5.3E-06 8.E-05 2.7E-06 4.E-05 6.5E-07 9.E-06
WB Study Area Wide 2-Methylnaphthalene 1.3E+01 ug/kg -- 1.1E-05 -- 5.7E-06 -- 1.4E-06 -- 4.0E-03 2.6E-05 6.E-03 1.3E-05 3.E-03 3.2E-06 8.E-04
WB Study Area Wide Acenaphthene 1.7E+01 ug/kg -- 1.5E-05 -- 7.8E-06 -- 1.9E-06 -- 6.0E-02 3.5E-05 6.E-04 1.8E-05 3.E-04 4.4E-06 7.E-05
WB Study Area Wide Acenaphthylene 7.0E-01 ug/kg -- 6.1E-07 -- 3.1E-07 -- 7.5E-08 -- 6.0E-02 1.4E-06 2.E-05 7.3E-07 1.E-05 1.7E-07 3.E-06
WB Study Area Wide Anthracene 1.6E+00 ug/kg -- 1.4E-06 -- 7.0E-07 -- 1.7E-07 -- 3.0E-01 3.2E-06 1.E-05 1.6E-06 5.E-06 3.9E-07 1.E-06
WB Study Area Wide Benzo(a)anthracene 2.9E-01 ug/kg 7.3E-01 2.5E-07 2.E-07 1.3E-07 9.E-08 3.1E-08 2.E-08 -- 5.9E-07 -- 3.0E-07 -- 7.2E-08 --
WB Study Area Wide Benzo(a)pyrene 3.1E-01 ug/kg 7.3E+00 2.7E-07 2.E-06 1.4E-07 1.E-06 3.3E-08 2.E-07 -- 6.3E-07 -- 3.3E-07 -- 7.8E-08 --
WB Study Area Wide Benzo(b)fluoranthene 2.6E-01 ug/kg 7.3E-01 2.3E-07 2.E-07 1.2E-07 8.E-08 2.8E-08 2.E-08 -- 5.3E-07 -- 2.7E-07 -- 6.5E-08 --
WB Study Area Wide Benzo(g,h,i)perylene 3.8E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 4.1E-08 -- 3.0E-02 7.7E-07 3.E-05 4.0E-07 1.E-05 9.5E-08 3.E-06
WB Study Area Wide Benzo(k)fluoranthene 2.1E-01 ug/kg 7.3E-02 1.8E-07 1.E-08 9.5E-08 7.E-09 2.3E-08 2.E-09 -- 4.3E-07 -- 2.2E-07 -- 5.3E-08 --
WB Study Area Wide Chrysene 4.2E-01 ug/kg 7.3E-03 3.7E-07 3.E-09 1.9E-07 1.E-09 4.5E-08 3.E-10 -- 8.6E-07 -- 4.4E-07 -- 1.1E-07 --
WB Study Area Wide Dibenzo(a,h)anthracene 1.4E-01 ug/kg 7.3E+00 1.2E-07 9.E-07 6.3E-08 5.E-07 1.5E-08 1.E-07 -- 2.8E-07 -- 1.5E-07 -- 3.5E-08 --
WB Study Area Wide Dibenzothiophene 1.8E+00 ug/kg -- 1.6E-06 -- 8.1E-07 -- 1.9E-07 -- 4.0E-02 3.7E-06 9.E-05 1.9E-06 5.E-05 4.5E-07 1.E-05
WB Study Area Wide Fluoranthene 9.7E+00 ug/kg -- 8.4E-06 -- 4.3E-06 -- 1.0E-06 -- 4.0E-02 2.0E-05 5.E-04 1.0E-05 3.E-04 2.4E-06 6.E-05
WB Study Area Wide Fluorene 1.3E+01 ug/kg -- 1.2E-05 -- 6.0E-06 -- 1.4E-06 -- 4.0E-02 2.7E-05 7.E-04 1.4E-05 4.E-04 3.4E-06 8.E-05
WB Study Area Wide Indeno(1,2,3-cd)pyrene 3.2E-01 ug/kg 7.3E-01 2.8E-07 2.E-07 1.4E-07 1.E-07 3.4E-08 2.E-08 -- 6.5E-07 -- 3.3E-07 -- 8.0E-08 --
WB Study Area Wide Naphthalene 1.2E+01 ug/kg -- 1.1E-05 -- 5.4E-06 -- 1.3E-06 -- 2.0E-02 2.5E-05 1.E-03 1.3E-05 6.E-04 3.0E-06 2.E-04
WB Study Area Wide Phenanthrene 1.8E+01 ug/kg -- 1.6E-05 -- 8.3E-06 -- 2.0E-06 -- 3.0E-02 3.7E-05 1.E-03 1.9E-05 6.E-04 4.6E-06 2.E-04
WB Study Area Wide Pyrene 1.0E+01 ug/kg -- 8.8E-06 -- 4.5E-06 -- 1.1E-06 -- 3.0E-02 2.0E-05 7.E-04 1.1E-05 4.E-04 2.5E-06 8.E-05
WB Study Area Wide Total Carcinogenic PAHs -- -- -- -- 3.E-06 -- 2.E-06 -- 4.E-07 -- -- -- -- -- -- --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 4.1E+03 ug/kg 1.4E-02 3.6E-03 5.E-05 1.8E-03 3.E-05 4.4E-04 6.E-06 2.0E-02 8.3E-03 4.E-01 4.3E-03 2.E-01 1.0E-03 5.E-02
WB Study Area Wide Dibutyl phthalate 1.8E+01 ug/kg -- 1.5E-05 -- 7.9E-06 -- 1.9E-06 -- 1.0E-01 3.6E-05 4.E-04 1.8E-05 2.E-04 4.4E-06 4.E-05
WB Study Area Wide Diethyl phthalate 1.0E+01 ug/kg -- 8.7E-06 -- 4.5E-06 -- 1.1E-06 -- 8.0E-01 2.0E-05 3.E-05 1.0E-05 1.E-05 2.5E-06 3.E-06
WB Study Area Wide Di-n-octyl phthalate 1.7E+02 ug/kg -- 1.5E-04 -- 7.6E-05 -- 1.8E-05 -- 1.0E-01 3.5E-04 3.E-03 1.8E-04 2.E-03 4.3E-05 4.E-04
WB Study Area Wide Semi-Volatile Organic 
WB Study Area Wide Benzoic acid 4.4E+02 ug/kg -- 3.8E-04 -- 2.0E-04 -- 4.7E-05 -- 4.0E+00 8.9E-04 2.E-04 4.6E-04 1.E-04 1.1E-04 3.E-05
WB Study Area Wide Benzyl alcohol 2.5E+01 ug/kg -- 2.2E-05 -- 1.1E-05 -- 2.7E-06 -- 5.0E-01 5.0E-05 1.E-04 2.6E-05 5.E-05 6.2E-06 1.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 1.2E+01 ug/kg -- 1.1E-05 -- 5.6E-06 -- 1.3E-06 -- 3.0E-03 2.5E-05 8.E-03 1.3E-05 4.E-03 3.1E-06 1.E-03
WB Study Area Wide Dibenzofuran 1.0E+01 ug/kg -- 8.8E-06 -- 4.5E-06 -- 1.1E-06 -- 4.0E-02 2.0E-05 5.E-04 1.1E-05 3.E-04 2.5E-06 6.E-05
WB Study Area Wide Hexachlorobenzene 2.1E+00 ug/kg 1.6E+00 1.8E-06 3.E-06 9.4E-07 2.E-06 2.3E-07 4.E-07 8.0E-04 4.3E-06 5.E-03 2.2E-06 3.E-03 5.3E-07 7.E-04
WB Study Area Wide Hexachlorobutadiene 1.4E-01 ug/kg 7.8E-02 1.2E-07 1.E-08 6.3E-08 5.E-09 1.5E-08 1.E-09 1.0E-03 2.8E-07 3.E-04 1.5E-07 1.E-04 3.5E-08 4.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 5.3E+00 ug/kg -- 4.6E-06 -- 2.4E-06 -- 5.6E-07 -- 5.0E-03 1.1E-05 2.E-03 5.5E-06 1.E-03 1.3E-06 3.E-04
WB Study Area Wide 4-Nitrophenol 7.5E+00 ug/kg -- 6.5E-06 -- 3.4E-06 -- 8.1E-07 -- 5.0E-03 1.5E-05 3.E-03 7.9E-06 2.E-03 1.9E-06 4.E-04
WB Study Area Wide Phenol 4.5E+01 ug/kg -- 3.9E-05 -- 2.0E-05 -- 4.8E-06 -- 3.0E-01 9.1E-05 3.E-04 4.7E-05 2.E-04 1.1E-05 4.E-05
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.2E+03 ug/kg 2.0E+00 1.0E-03 2.E-03 5.3E-04 1.E-03 1.3E-04 3.E-04 2.0E-05 2.4E-03 1.E+02 1.2E-03 6.E+01 2.9E-04 1.E+01
WB Study Area Wide Total PCB Congeners 1.1E+06 pg/g NA 9.2E-04 -- 4.7E-04 -- 1.1E-04 -- NA 2.1E-03 -- 1.1E-03 -- 2.6E-04 --
WB Study Area Wide Total PCBs, Adjusted 1.0E+06 pg/g 2.0E+00 8.7E-04 2.E-03 4.5E-04 9.E-04 1.1E-04 2.E-04 2.0E-05 2.0E-03 1.E+02 1.0E-03 5.E+01 2.5E-04 1.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 4.8E+00 pg/g 1.3E+05 4.1E-09 5.E-04 2.1E-09 3.E-04 5.1E-10 7.E-05 1.0E-09 9.7E-09 1.E+01 5.0E-09 5.E+00 1.2E-09 1.E+00
WB Study Area Wide Total PCB TEQ 7.8E+00 pg/g 1.3E+05 6.8E-09 9.E-04 3.5E-09 5.E-04 8.4E-10 1.E-04 1.0E-09 1.6E-08 2.E+01 8.2E-09 8.E+00 2.0E-09 2.E+00
WB Study Area Wide Total TEQ -- -- -- -- 1.E-03 -- 7.E-04 -- 2.E-04 -- -- 3.E+01 -- 1.E+01 -- 3.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 2.0E-02 ug/kg 1.7E+01 1.8E-08 3.E-07 9.1E-09 2.E-07 2.2E-09 4.E-08 3.0E-05 4.1E-08 1.E-03 2.1E-08 7.E-04 5.1E-09 2.E-04
WB Study Area Wide alpha-Hexachlorocyclohexane 2.6E-02 ug/kg 6.3E+00 2.3E-08 1.E-07 1.2E-08 7.E-08 2.8E-09 2.E-08 8.0E-03 5.3E-08 7.E-06 2.7E-08 3.E-06 6.6E-09 8.E-07
WB Study Area Wide beta-Hexachlorocyclohexane 1.3E-02 ug/kg 1.8E+00 1.1E-08 2.E-08 5.9E-09 1.E-08 1.4E-09 3.E-09 6.0E-04 2.7E-08 4.E-05 1.4E-08 2.E-05 3.3E-09 6.E-06
WB Study Area Wide Dieldrin 2.4E+00 ug/kg 1.6E+01 2.1E-06 3.E-05 1.1E-06 2.E-05 2.6E-07 4.E-06 5.0E-05 5.0E-06 1.E-01 2.6E-06 5.E-02 6.1E-07 1.E-02
WB Study Area Wide Endrin 2.0E-02 ug/kg -- 1.8E-08 -- 9.1E-09 -- 2.2E-09 -- 3.0E-04 4.1E-08 1.E-04 2.1E-08 7.E-05 5.1E-09 2.E-05
WB Study Area Wide Endrin aldehyde 4.6E-03 ug/kg -- 4.0E-09 -- 2.0E-09 -- 4.9E-10 -- 3.0E-04 9.3E-09 3.E-05 4.8E-09 2.E-05 1.1E-09 4.E-06
WB Study Area Wide Endrin ketone 4.5E-03 ug/kg -- 3.9E-09 -- 2.0E-09 -- 4.8E-10 -- 3.0E-04 9.1E-09 3.E-05 4.7E-09 2.E-05 1.1E-09 4.E-06
WB Study Area Wide gamma-Hexachlorocyclohexane 2.0E-02 ug/kg 1.1E+00 1.8E-08 2.E-08 9.1E-09 1.E-08 2.2E-09 2.E-09 3.0E-04 4.1E-08 1.E-04 2.1E-08 7.E-05 5.1E-09 2.E-05
WB Study Area Wide Heptachlor 9.2E-03 ug/kg 4.5E+00 8.0E-09 4.E-08 4.1E-09 2.E-08 9.8E-10 4.E-09 5.0E-04 1.9E-08 4.E-05 9.5E-09 2.E-05 2.3E-09 5.E-06
WB Study Area Wide Heptachlor epoxide 1.1E-01 ug/kg 9.1E+00 9.8E-08 9.E-07 5.1E-08 5.E-07 1.2E-08 1.E-07 1.3E-05 2.3E-07 2.E-02 1.2E-07 9.E-03 2.8E-08 2.E-03
WB Study Area Wide Total Chlordanes 1.0E+01 ug/kg 3.5E-01 8.8E-06 3.E-06 4.5E-06 2.E-06 1.1E-06 4.E-07 5.0E-04 2.1E-05 4.E-02 1.1E-05 2.E-02 2.5E-06 5.E-03
WB Study Area Wide Total DDD 5.2E+01 ug/kg 2.4E-01 4.5E-05 1.E-05 2.3E-05 6.E-06 5.6E-06 1.E-06 5.0E-04 1.1E-04 2.E-01 5.5E-05 1.E-01 1.3E-05 3.E-02
WB Study Area Wide Total DDE 1.2E+02 ug/kg 3.4E-01 1.0E-04 3.E-05 5.2E-05 2.E-05 1.2E-05 4.E-06 5.0E-04 2.4E-04 5.E-01 1.2E-04 2.E-01 2.9E-05 6.E-02
WB Study Area Wide Total DDT 3.8E+01 ug/kg 3.4E-01 3.3E-05 1.E-05 1.7E-05 6.E-06 4.1E-06 1.E-06 5.0E-04 7.7E-05 2.E-01 4.0E-05 8.E-02 9.5E-06 2.E-02
WB Study Area Wide Total Endosulfan 2.2E+00 ug/kg -- 1.9E-06 -- 9.8E-07 -- 2.3E-07 -- 6.0E-03 4.4E-06 7.E-04 2.3E-06 4.E-04 5.5E-07 9.E-05

Exposure Point Total 3.E-03 2.E-03 4.E-04
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  2 Metals
F RM  2 Aluminum 1.6E+00 mg/kg -- 1.4E-03 -- 7.0E-04 -- 1.7E-04 -- 1.0E+00 3.2E-03 3.E-03 1.6E-03 2.E-03 3.9E-04 4.E-04
F RM  2 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  2 Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.0E-05 4.E-05 1.5E-05 2.E-05 3.6E-06 5.E-06 3.0E-04 6.9E-05 2.E-01 3.5E-05 1.E-01 8.5E-06 3.E-02
F RM  2 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  2 Chromium 2.0E-01 mg/kg -- 1.7E-04 -- 8.9E-05 -- 2.1E-05 -- 1.5E+00 4.1E-04 3.E-04 2.1E-04 1.E-04 5.0E-05 3.E-05
F RM  2 Copper 3.8E-01 mg/kg -- 3.3E-04 -- 1.7E-04 -- 4.1E-05 -- 4.0E-02 7.7E-04 2.E-02 4.0E-04 1.E-02 9.6E-05 2.E-03
F RM  2 Lead 1.1E-02 mg/kg NL 9.6E-06 -- 4.9E-06 -- 1.2E-06 -- NL 2.2E-05 -- 1.1E-05 -- 2.8E-06 --
F RM  2 Manganese 5.0E-01 mg/kg -- 4.4E-04 -- 2.2E-04 -- 5.4E-05 -- 1.4E-01 1.0E-03 7.E-03 5.2E-04 4.E-03 1.3E-04 9.E-04
F RM  2 Mercury 6.3E-02 mg/kg -- 5.5E-05 -- 2.8E-05 -- 6.7E-06 -- 1.0E-04 1.3E-04 1.E+00 6.6E-05 7.E-01 1.6E-05 2.E-01
F RM  2 Nickel 1.3E-01 mg/kg -- 1.1E-04 -- 5.9E-05 -- 1.4E-05 -- 2.0E-02 2.7E-04 1.E-02 1.4E-04 7.E-03 3.3E-05 2.E-03
F RM  2 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  2 Silver 2.0E-03 mg/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 5.0E-03 4.1E-06 8.E-04 2.1E-06 4.E-04 5.0E-07 1.E-04
F RM  2 Thallium 6.8E-03 mg/kg -- 5.9E-06 -- 3.0E-06 -- 7.3E-07 -- 6.6E-05 1.4E-05 2.E-01 7.1E-06 1.E-01 1.7E-06 3.E-02
F RM  2 Zinc 7.8E+00 mg/kg -- 6.8E-03 -- 3.5E-03 -- 8.4E-04 -- 3.0E-01 1.6E-02 5.E-02 8.2E-03 3.E-02 2.0E-03 7.E-03
F RM  2 Butyltins
F RM  2 Dibutyltin ion 2.9E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 3.1E-08 -- 3.0E-04 5.9E-07 2.E-03 3.0E-07 1.E-03 7.3E-08 2.E-04
F RM  2 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 1.0E-06 3.E-08 5.4E-07 2.E-08 1.3E-07 4.E-09 7.0E-02 2.4E-06 3.E-05 1.3E-06 2.E-05 3.0E-07 4.E-06
F RM  2 2-Methylnaphthalene 1.3E+00 ug/kg -- 1.1E-06 -- 5.8E-07 -- 1.4E-07 -- 4.0E-03 2.6E-06 7.E-04 1.4E-06 3.E-04 3.3E-07 8.E-05
F RM  2 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  2 Acenaphthylene 2.6E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.8E-08 -- 6.0E-02 5.3E-07 9.E-06 2.7E-07 5.E-06 6.5E-08 1.E-06
F RM  2 Anthracene 5.8E-01 ug/kg -- 5.0E-07 -- 2.6E-07 -- 6.2E-08 -- 3.0E-01 1.2E-06 4.E-06 6.0E-07 2.E-06 1.5E-07 5.E-07
F RM  2 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  2 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Dibenzothiophene 2.6E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.8E-08 -- 4.0E-02 5.3E-07 1.E-05 2.7E-07 7.E-06 6.5E-08 2.E-06
F RM  2 Fluoranthene 1.5E+00 ug/kg -- 1.3E-06 -- 6.7E-07 -- 1.6E-07 -- 4.0E-02 3.0E-06 8.E-05 1.6E-06 4.E-05 3.8E-07 9.E-06
F RM  2 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  2 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Naphthalene 7.9E-01 ug/kg -- 6.9E-07 -- 3.5E-07 -- 8.5E-08 -- 2.0E-02 1.6E-06 8.E-05 8.2E-07 4.E-05 2.0E-07 1.E-05
F RM  2 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  2 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  2 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  2 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  2 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  2
Semi-Volatile Organic 
Compounds

F RM  2 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  2 Hexachlorobenzene 3.4E-01 ug/kg 1.6E+00 2.9E-07 5.E-07 1.5E-07 2.E-07 3.6E-08 6.E-08 8.0E-04 6.9E-07 9.E-04 3.5E-07 4.E-04 8.5E-08 1.E-04
F RM  2 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  2 Total PCB Congeners 2.0E+05 pg/g NA 1.7E-04 -- 8.9E-05 -- 2.1E-05 -- NA 4.0E-04 -- 2.1E-04 -- 5.0E-05 --
F RM  2 Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 1.5E-04 3.E-04 7.8E-05 2.E-04 1.9E-05 4.E-05 2.0E-05 3.6E-04 2.E+01 1.8E-04 9.E+00 4.4E-05 2.E+00
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.9E-10 3.E-05 9.9E-11 1.E-05 2.4E-11 3.E-06 1.0E-09 4.5E-10 4.E-01 2.3E-10 2.E-01 5.5E-11 6.E-02
F RM  2 Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.6E-09 2.E-04 8.0E-10 1.E-04 1.9E-10 3.E-05 1.0E-09 3.7E-09 4.E+00 1.9E-09 2.E+00 4.5E-10 5.E-01
F RM  2 Total TEQ -- -- -- -- 2.E-04 -- 1.E-04 -- 3.E-05 -- -- 4.E+00 -- 2.E+00 -- 5.E-01
F RM  2 Pesticides
F RM  2 Aldrin 6.9E-03 ug/kg 1.7E+01 6.0E-09 1.E-07 3.1E-09 5.E-08 7.4E-10 1.E-08 3.0E-05 1.4E-08 5.E-04 7.2E-09 2.E-04 1.7E-09 6.E-05
F RM  2 alpha-Hexachlorocyclohexane 5.2E-03 ug/kg 6.3E+00 4.5E-09 3.E-08 2.3E-09 1.E-08 5.6E-10 4.E-09 8.0E-03 1.1E-08 1.E-06 5.4E-09 7.E-07 1.3E-09 2.E-07
F RM  2 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  2 Dieldrin 4.2E-01 ug/kg 1.6E+01 3.7E-07 6.E-06 1.9E-07 3.E-06 4.5E-08 7.E-07 5.0E-05 8.6E-07 2.E-02 4.4E-07 9.E-03 1.1E-07 2.E-03
F RM  2 Endrin 7.1E-03 ug/kg -- 6.2E-09 -- 3.2E-09 -- 7.6E-10 -- 3.0E-04 1.4E-08 5.E-05 7.4E-09 2.E-05 1.8E-09 6.E-06
F RM  2 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  2 Heptachlor epoxide 2.7E-02 ug/kg 9.1E+00 2.4E-08 2.E-07 1.2E-08 1.E-07 2.9E-09 3.E-08 1.3E-05 5.5E-08 4.E-03 2.8E-08 2.E-03 6.8E-09 5.E-04
F RM  2 Total Chlordanes 1.5E+00 ug/kg 3.5E-01 1.3E-06 5.E-07 6.7E-07 2.E-07 1.6E-07 6.E-08 5.0E-04 3.1E-06 6.E-03 1.6E-06 3.E-03 3.8E-07 8.E-04
F RM  2 Total DDD 2.9E+00 ug/kg 2.4E-01 2.6E-06 6.E-07 1.3E-06 3.E-07 3.1E-07 8.E-08 5.0E-04 6.0E-06 1.E-02 3.1E-06 6.E-03 7.3E-07 1.E-03
F RM  2 Total DDE 1.1E+01 ug/kg 3.4E-01 9.8E-06 3.E-06 5.0E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 2.3E-05 5.E-02 1.2E-05 2.E-02 2.8E-06 6.E-03
F RM  2 Total DDT 7.2E-01 ug/kg 3.4E-01 6.3E-07 2.E-07 3.2E-07 1.E-07 7.7E-08 3.E-08 5.0E-04 1.5E-06 3.E-03 7.5E-07 2.E-03 1.8E-07 4.E-04
F RM  2 Total Endosulfan 1.1E-01 ug/kg -- 9.5E-08 -- 4.9E-08 -- 1.2E-08 -- 6.0E-03 2.2E-07 4.E-05 1.1E-07 2.E-05 2.7E-08 5.E-06

Exposure Point Total 6.E-04 3.E-04 7.E-05
F RM  3 Metals
F RM  3 Aluminum 1.8E+00 mg/kg -- 1.6E-03 -- 8.2E-04 -- 2.0E-04 -- 1.0E+00 3.7E-03 4.E-03 1.9E-03 2.E-03 4.6E-04 5.E-04
F RM  3 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  3 Arsenic, inorganic 2.8E-02 mg/kg 1.5E+00 2.5E-05 4.E-05 1.3E-05 2.E-05 3.0E-06 5.E-06 3.0E-04 5.7E-05 2.E-01 3.0E-05 1.E-01 7.1E-06 2.E-02
F RM  3 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  3 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  3 Copper 5.3E-01 mg/kg -- 4.6E-04 -- 2.4E-04 -- 5.7E-05 -- 4.0E-02 1.1E-03 3.E-02 5.5E-04 1.E-02 1.3E-04 3.E-03
F RM  3 Lead 1.9E-01 mg/kg NL 1.6E-04 -- 8.4E-05 -- 2.0E-05 -- NL 3.8E-04 -- 2.0E-04 -- 4.7E-05 --
F RM  3 Manganese 2.9E-01 mg/kg -- 2.5E-04 -- 1.3E-04 -- 3.1E-05 -- 1.4E-01 5.8E-04 4.E-03 3.0E-04 2.E-03 7.2E-05 5.E-04
F RM  3 Mercury 1.6E-01 mg/kg -- 1.4E-04 -- 7.0E-05 -- 1.7E-05 -- 1.0E-04 3.2E-04 3.E+00 1.6E-04 2.E+00 3.9E-05 4.E-01
F RM  3 Nickel 7.7E-02 mg/kg -- 6.7E-05 -- 3.4E-05 -- 8.3E-06 -- 2.0E-02 1.6E-04 8.E-03 8.0E-05 4.E-03 1.9E-05 1.E-03
F RM  3 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  3 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  3 Thallium 7.9E-03 mg/kg -- 6.9E-06 -- 3.5E-06 -- 8.5E-07 -- 6.6E-05 1.6E-05 2.E-01 8.2E-06 1.E-01 2.0E-06 3.E-02
F RM  3 Zinc 8.7E+00 mg/kg -- 7.5E-03 -- 3.9E-03 -- 9.3E-04 -- 3.0E-01 1.8E-02 6.E-02 9.0E-03 3.E-02 2.2E-03 7.E-03
F RM  3 Butyltins
F RM  3 Dibutyltin ion 4.1E-01 ug/kg -- 3.5E-07 -- 1.8E-07 -- 4.3E-08 -- 3.0E-04 8.2E-07 3.E-03 4.2E-07 1.E-03 1.0E-07 3.E-04
F RM  3 Tributyltin ion 3.8E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 4.0E-08 -- 3.0E-04 7.7E-07 3.E-03 3.9E-07 1.E-03 9.4E-08 3.E-04
F RM  3 PAHs
F RM  3 1-Methylnaphthalene 2.0E+00 ug/kg 2.9E-02 1.7E-06 5.E-08 8.7E-07 3.E-08 2.1E-07 6.E-09 7.0E-02 4.0E-06 6.E-05 2.0E-06 3.E-05 4.9E-07 7.E-06
F RM  3 2-Methylnaphthalene 2.3E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 -- 4.0E-03 4.7E-06 1.E-03 2.4E-06 6.E-04 5.8E-07 1.E-04
F RM  3 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  3 Acenaphthylene 9.7E-02 ug/kg -- 8.5E-08 -- 4.3E-08 -- 1.0E-08 -- 6.0E-02 2.0E-07 3.E-06 1.0E-07 2.E-06 2.4E-08 4.E-07
F RM  3 Anthracene 4.1E-01 ug/kg -- 3.6E-07 -- 1.8E-07 -- 4.4E-08 -- 3.0E-01 8.3E-07 3.E-06 4.3E-07 1.E-06 1.0E-07 3.E-07
F RM  3 Benzo(a)anthracene 4.6E-01 ug/kg 7.3E-01 4.0E-07 3.E-07 2.0E-07 1.E-07 4.9E-08 4.E-08 -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 --
F RM  3 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  3 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Chrysene 3.1E+00 ug/kg 7.3E-03 2.7E-06 2.E-08 1.4E-06 1.E-08 3.3E-07 2.E-09 -- 6.3E-06 -- 3.3E-06 -- 7.8E-07 --
F RM  3 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Dibenzothiophene 2.7E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.8E-08 -- 4.0E-02 5.4E-07 1.E-05 2.8E-07 7.E-06 6.6E-08 2.E-06
F RM  3 Fluoranthene 3.0E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 -- 4.0E-02 6.1E-06 2.E-04 3.1E-06 8.E-05 7.5E-07 2.E-05
F RM  3 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  3 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Naphthalene 8.5E-01 ug/kg -- 7.4E-07 -- 3.8E-07 -- 9.1E-08 -- 2.0E-02 1.7E-06 9.E-05 8.9E-07 4.E-05 2.1E-07 1.E-05
F RM  3 Phenanthrene 1.7E+00 ug/kg -- 1.4E-06 -- 7.4E-07 -- 1.8E-07 -- 3.0E-02 3.3E-06 1.E-04 1.7E-06 6.E-05 4.1E-07 1.E-05
F RM  3 Pyrene 2.2E+00 ug/kg -- 1.9E-06 -- 9.9E-07 -- 2.4E-07 -- 3.0E-02 4.5E-06 2.E-04 2.3E-06 8.E-05 5.6E-07 2.E-05
F RM  3 Total Carcinogenic PAHs -- -- -- -- 3.E-07 -- 2.E-07 -- 4.E-08 -- -- -- -- -- -- --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  3 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  3 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  3
Semi-Volatile Organic 
Compounds

F RM  3 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  3 Hexachlorobenzene 3.7E-01 ug/kg 1.6E+00 3.2E-07 5.E-07 1.7E-07 3.E-07 4.0E-08 6.E-08 8.0E-04 7.6E-07 9.E-04 3.9E-07 5.E-04 9.3E-08 1.E-04
F RM  3 Hexachlorobutadiene 1.4E-02 ug/kg 7.8E-02 1.3E-08 1.E-09 6.5E-09 5.E-10 1.6E-09 1.E-10 1.0E-03 2.9E-08 3.E-05 1.5E-08 2.E-05 3.6E-09 4.E-06
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  3 Phenols
F RM  3 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 6.0E+01 ug/kg 2.0E+00 5.2E-05 1.E-04 2.7E-05 5.E-05 6.4E-06 1.E-05 2.0E-05 1.2E-04 6.E+00 6.3E-05 3.E+00 1.5E-05 8.E-01
F RM  3 Total PCB Congeners 3.4E+04 pg/g NA 2.9E-05 -- 1.5E-05 -- 3.6E-06 -- NA 6.9E-05 -- 3.5E-05 -- 8.5E-06 --
F RM  3 Total PCBs, Adjusted 3.1E+04 pg/g 2.0E+00 2.7E-05 5.E-05 1.4E-05 3.E-05 3.3E-06 7.E-06 2.0E-05 6.3E-05 3.E+00 3.3E-05 2.E+00 7.8E-06 4.E-01
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 1.9E-10 3.E-05 1.0E-10 1.E-05 2.4E-11 3.E-06 1.0E-09 4.5E-10 5.E-01 2.3E-10 2.E-01 5.6E-11 6.E-02
F RM  3 Total PCB TEQ 3.7E-01 pg/g 1.3E+05 3.2E-10 4.E-05 1.6E-10 2.E-05 3.9E-11 5.E-06 1.0E-09 7.4E-10 7.E-01 3.8E-10 4.E-01 9.1E-11 9.E-02
F RM  3 Total TEQ -- -- -- -- 7.E-05 -- 3.E-05 -- 8.E-06 -- -- 1.E+00 -- 6.E-01 -- 1.E-01
F RM  3 Pesticides
F RM  3 Aldrin 5.2E-03 ug/kg 1.7E+01 4.5E-09 8.E-08 2.3E-09 4.E-08 5.6E-10 9.E-09 3.0E-05 1.1E-08 4.E-04 5.4E-09 2.E-04 1.3E-09 4.E-05
F RM  3 alpha-Hexachlorocyclohexane 3.2E-03 ug/kg 6.3E+00 2.8E-09 2.E-08 1.4E-09 9.E-09 3.4E-10 2.E-09 8.0E-03 6.4E-09 8.E-07 3.3E-09 4.E-07 7.9E-10 1.E-07
F RM  3 beta-Hexachlorocyclohexane 1.5E+00 ug/kg 1.8E+00 1.3E-06 2.E-06 6.7E-07 1.E-06 1.6E-07 3.E-07 6.0E-04 3.0E-06 5.E-03 1.6E-06 3.E-03 3.8E-07 6.E-04
F RM  3 Dieldrin 1.4E+00 ug/kg 1.6E+01 1.2E-06 2.E-05 6.1E-07 1.E-05 1.5E-07 2.E-06 5.0E-05 2.8E-06 6.E-02 1.4E-06 3.E-02 3.4E-07 7.E-03
F RM  3 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  3 Endrin aldehyde 6.7E-01 ug/kg -- 5.8E-07 -- 3.0E-07 -- 7.2E-08 -- 3.0E-04 1.4E-06 5.E-03 7.0E-07 2.E-03 1.7E-07 6.E-04
F RM  3 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  3 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  3 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  3 Heptachlor epoxide 2.2E-02 ug/kg 9.1E+00 1.9E-08 2.E-07 9.7E-09 9.E-08 2.3E-09 2.E-08 1.3E-05 4.4E-08 3.E-03 2.3E-08 2.E-03 5.4E-09 4.E-04
F RM  3 Total Chlordanes 3.6E+00 ug/kg 3.5E-01 3.1E-06 1.E-06 1.6E-06 6.E-07 3.8E-07 1.E-07 5.0E-04 7.2E-06 1.E-02 3.7E-06 7.E-03 8.9E-07 2.E-03
F RM  3 Total DDD 3.5E+00 ug/kg 2.4E-01 3.0E-06 7.E-07 1.5E-06 4.E-07 3.7E-07 9.E-08 5.0E-04 7.0E-06 1.E-02 3.6E-06 7.E-03 8.6E-07 2.E-03
F RM  3 Total DDE 1.5E+01 ug/kg 3.4E-01 1.3E-05 5.E-06 6.8E-06 2.E-06 1.6E-06 6.E-07 5.0E-04 3.1E-05 6.E-02 1.6E-05 3.E-02 3.8E-06 8.E-03
F RM  3 Total DDT 5.0E+00 ug/kg 3.4E-01 4.3E-06 1.E-06 2.2E-06 8.E-07 5.3E-07 2.E-07 5.0E-04 1.0E-05 2.E-02 5.2E-06 1.E-02 1.2E-06 2.E-03
F RM  3 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 2.E-04 1.E-04 2.E-05
F RM  4 Metals
F RM  4 Aluminum 1.1E+00 mg/kg -- 9.6E-04 -- 4.9E-04 -- 1.2E-04 -- 1.0E+00 2.2E-03 2.E-03 1.2E-03 1.E-03 2.8E-04 3.E-04
F RM  4 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  4 Arsenic, inorganic 1.9E-02 mg/kg 1.5E+00 1.7E-05 2.E-05 8.5E-06 1.E-05 2.0E-06 3.E-06 3.0E-04 3.9E-05 1.E-01 2.0E-05 7.E-02 4.8E-06 2.E-02
F RM  4 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  4 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  4 Copper 3.1E-01 mg/kg -- 2.7E-04 -- 1.4E-04 -- 3.3E-05 -- 4.0E-02 6.3E-04 2.E-02 3.2E-04 8.E-03 7.7E-05 2.E-03
F RM  4 Lead 5.1E-02 mg/kg NL 4.4E-05 -- 2.3E-05 -- 5.5E-06 -- NL 1.0E-04 -- 5.3E-05 -- 1.3E-05 --
F RM  4 Manganese 4.5E-01 mg/kg -- 3.9E-04 -- 2.0E-04 -- 4.8E-05 -- 1.4E-01 9.2E-04 7.E-03 4.7E-04 3.E-03 1.1E-04 8.E-04
F RM  4 Mercury 2.0E-01 mg/kg -- 1.8E-04 -- 9.0E-05 -- 2.2E-05 -- 1.0E-04 4.1E-04 4.E+00 2.1E-04 2.E+00 5.1E-05 5.E-01
F RM  4 Nickel 6.4E-02 mg/kg -- 5.5E-05 -- 2.8E-05 -- 6.8E-06 -- 2.0E-02 1.3E-04 6.E-03 6.6E-05 3.E-03 1.6E-05 8.E-04
F RM  4 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  4 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  4 Thallium 4.1E-03 mg/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 6.6E-05 8.2E-06 1.E-01 4.2E-06 6.E-02 1.0E-06 2.E-02
F RM  4 Zinc 8.6E+00 mg/kg -- 7.4E-03 -- 3.8E-03 -- 9.2E-04 -- 3.0E-01 1.7E-02 6.E-02 8.9E-03 3.E-02 2.1E-03 7.E-03
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  4 Butyltins
F RM  4 Dibutyltin ion 5.5E-01 ug/kg -- 4.7E-07 -- 2.4E-07 -- 5.8E-08 -- 3.0E-04 1.1E-06 4.E-03 5.7E-07 2.E-03 1.4E-07 5.E-04
F RM  4 Tributyltin ion 5.5E-01 ug/kg -- 4.8E-07 -- 2.4E-07 -- 5.9E-08 -- 3.0E-04 1.1E-06 4.E-03 5.7E-07 2.E-03 1.4E-07 5.E-04
F RM  4 PAHs
F RM  4 1-Methylnaphthalene 5.4E-01 ug/kg 2.9E-02 4.7E-07 1.E-08 2.4E-07 7.E-09 5.7E-08 2.E-09 7.0E-02 1.1E-06 2.E-05 5.6E-07 8.E-06 1.3E-07 2.E-06
F RM  4 2-Methylnaphthalene 7.3E-01 ug/kg -- 6.3E-07 -- 3.3E-07 -- 7.8E-08 -- 4.0E-03 1.5E-06 4.E-04 7.6E-07 2.E-04 1.8E-07 5.E-05
F RM  4 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  4 Acenaphthylene 2.8E-01 ug/kg -- 2.4E-07 -- 1.2E-07 -- 2.9E-08 -- 6.0E-02 5.6E-07 9.E-06 2.9E-07 5.E-06 6.9E-08 1.E-06
F RM  4 Anthracene 5.5E-01 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.9E-08 -- 3.0E-01 1.1E-06 4.E-06 5.7E-07 2.E-06 1.4E-07 5.E-07
F RM  4 Benzo(a)anthracene 2.5E-01 ug/kg 7.3E-01 2.2E-07 2.E-07 1.1E-07 8.E-08 2.7E-08 2.E-08 -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 --
F RM  4 Benzo(a)pyrene 1.4E-01 ug/kg 7.3E+00 1.2E-07 9.E-07 6.0E-08 4.E-07 1.4E-08 1.E-07 -- 2.7E-07 -- 1.4E-07 -- 3.4E-08 --
F RM  4 Benzo(b)fluoranthene 5.2E-01 ug/kg 7.3E-01 4.5E-07 3.E-07 2.3E-07 2.E-07 5.5E-08 4.E-08 -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 --
F RM  4 Benzo(g,h,i)perylene 1.9E-01 ug/kg -- 1.6E-07 -- 8.4E-08 -- 2.0E-08 -- 3.0E-02 3.8E-07 1.E-05 2.0E-07 7.E-06 4.7E-08 2.E-06
F RM  4 Benzo(k)fluoranthene 2.0E-01 ug/kg 7.3E-02 1.7E-07 1.E-08 8.9E-08 6.E-09 2.1E-08 2.E-09 -- 4.0E-07 -- 2.1E-07 -- 5.0E-08 --
F RM  4 Chrysene 4.1E-01 ug/kg 7.3E-03 3.6E-07 3.E-09 1.8E-07 1.E-09 4.4E-08 3.E-10 -- 8.3E-07 -- 4.3E-07 -- 1.0E-07 --
F RM  4 Dibenzo(a,h)anthracene 9.0E-02 ug/kg 7.3E+00 7.8E-08 6.E-07 4.0E-08 3.E-07 9.6E-09 7.E-08 -- 1.8E-07 -- 9.4E-08 -- 2.2E-08 --
F RM  4 Dibenzothiophene 4.5E-01 ug/kg -- 3.9E-07 -- 2.0E-07 -- 4.8E-08 -- 4.0E-02 9.1E-07 2.E-05 4.7E-07 1.E-05 1.1E-07 3.E-06
F RM  4 Fluoranthene 2.2E+00 ug/kg -- 1.9E-06 -- 9.8E-07 -- 2.4E-07 -- 4.0E-02 4.5E-06 1.E-04 2.3E-06 6.E-05 5.5E-07 1.E-05
F RM  4 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  4 Indeno(1,2,3-cd)pyrene 1.9E-01 ug/kg 7.3E-01 1.7E-07 1.E-07 8.5E-08 6.E-08 2.0E-08 1.E-08 -- 3.9E-07 -- 2.0E-07 -- 4.8E-08 --
F RM  4 Naphthalene 1.1E+00 ug/kg -- 9.6E-07 -- 4.9E-07 -- 1.2E-07 -- 2.0E-02 2.2E-06 1.E-04 1.1E-06 6.E-05 2.8E-07 1.E-05
F RM  4 Phenanthrene 2.8E+00 ug/kg -- 2.4E-06 -- 1.2E-06 -- 2.9E-07 -- 3.0E-02 5.6E-06 2.E-04 2.9E-06 1.E-04 6.9E-07 2.E-05
F RM  4 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  4 Total Carcinogenic PAHs -- -- -- -- 2.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  4 Dibutyl phthalate 3.1E+01 ug/kg -- 2.7E-05 -- 1.4E-05 -- 3.3E-06 -- 1.0E-01 6.3E-05 6.E-04 3.3E-05 3.E-04 7.8E-06 8.E-05
F RM  4 Diethyl phthalate 1.1E+01 ug/kg -- 9.3E-06 -- 4.8E-06 -- 1.1E-06 -- 8.0E-01 2.2E-05 3.E-05 1.1E-05 1.E-05 2.7E-06 3.E-06

F RM  4
Semi-Volatile Organic 
Compounds

F RM  4 Benzyl alcohol 2.4E+01 ug/kg -- 2.0E-05 -- 1.1E-05 -- 2.5E-06 -- 5.0E-01 4.8E-05 1.E-04 2.5E-05 5.E-05 5.9E-06 1.E-05
F RM  4 Hexachlorobenzene 4.4E-01 ug/kg 1.6E+00 3.9E-07 6.E-07 2.0E-07 3.E-07 4.8E-08 8.E-08 8.0E-04 9.0E-07 1.E-03 4.6E-07 6.E-04 1.1E-07 1.E-04
F RM  4 Hexachlorobutadiene 9.7E-03 ug/kg 7.8E-02 8.4E-09 7.E-10 4.3E-09 3.E-10 1.0E-09 8.E-11 1.0E-03 2.0E-08 2.E-05 1.0E-08 1.E-05 2.4E-09 2.E-06
F RM  4 Phenols
F RM  4 4-Nitrophenol 9.0E+00 ug/kg -- 7.8E-06 -- 4.0E-06 -- 9.6E-07 -- 5.0E-03 1.8E-05 4.E-03 9.4E-06 2.E-03 2.2E-06 4.E-04
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  4 Total PCB Congeners 1.4E+05 pg/g NA 1.2E-04 -- 6.3E-05 -- 1.5E-05 -- NA 2.8E-04 -- 1.5E-04 -- 3.5E-05 --
F RM  4 Total PCBs, Adjusted 1.3E+05 pg/g 2.0E+00 1.1E-04 2.E-04 5.6E-05 1.E-04 1.4E-05 3.E-05 2.0E-05 2.6E-04 1.E+01 1.3E-04 7.E+00 3.2E-05 2.E+00
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 3.5E-01 pg/g 1.3E+05 3.1E-10 4.E-05 1.6E-10 2.E-05 3.8E-11 5.E-06 1.0E-09 7.2E-10 7.E-01 3.7E-10 4.E-01 8.8E-11 9.E-02
F RM  4 Total PCB TEQ 8.0E-01 pg/g 1.3E+05 7.0E-10 9.E-05 3.6E-10 5.E-05 8.6E-11 1.E-05 1.0E-09 1.6E-09 2.E+00 8.4E-10 8.E-01 2.0E-10 2.E-01
F RM  4 Total TEQ -- -- -- -- 1.E-04 -- 7.E-05 -- 2.E-05 -- -- 2.E+00 -- 1.E+00 -- 3.E-01
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  4 Pesticides
F RM  4 Aldrin 3.7E-03 ug/kg 1.7E+01 3.2E-09 5.E-08 1.7E-09 3.E-08 4.0E-10 7.E-09 3.0E-05 7.5E-09 3.E-04 3.9E-09 1.E-04 9.3E-10 3.E-05
F RM  4 alpha-Hexachlorocyclohexane 2.9E-03 ug/kg 6.3E+00 2.5E-09 2.E-08 1.3E-09 8.E-09 3.1E-10 2.E-09 8.0E-03 5.8E-09 7.E-07 3.0E-09 4.E-07 7.1E-10 9.E-08
F RM  4 beta-Hexachlorocyclohexane 2.0E-03 ug/kg 1.8E+00 1.8E-09 3.E-09 9.0E-10 2.E-09 2.2E-10 4.E-10 6.0E-04 4.1E-09 7.E-06 2.1E-09 4.E-06 5.1E-10 8.E-07
F RM  4 Dieldrin 3.8E-01 ug/kg 1.6E+01 3.3E-07 5.E-06 1.7E-07 3.E-06 4.0E-08 6.E-07 5.0E-05 7.6E-07 2.E-02 3.9E-07 8.E-03 9.4E-08 2.E-03
F RM  4 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  4 Heptachlor epoxide 2.0E-02 ug/kg 9.1E+00 1.7E-08 2.E-07 8.7E-09 8.E-08 2.1E-09 2.E-08 1.3E-05 4.0E-08 3.E-03 2.0E-08 2.E-03 4.9E-09 4.E-04
F RM  4 Total Chlordanes 2.1E+00 ug/kg 3.5E-01 1.8E-06 6.E-07 9.3E-07 3.E-07 2.2E-07 8.E-08 5.0E-04 4.2E-06 8.E-03 2.2E-06 4.E-03 5.2E-07 1.E-03
F RM  4 Total DDD 3.8E+00 ug/kg 2.4E-01 3.3E-06 8.E-07 1.7E-06 4.E-07 4.1E-07 1.E-07 5.0E-04 7.7E-06 2.E-02 4.0E-06 8.E-03 9.5E-07 2.E-03
F RM  4 Total DDE 1.1E+01 ug/kg 3.4E-01 9.6E-06 3.E-06 4.9E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 2.2E-05 4.E-02 1.2E-05 2.E-02 2.8E-06 6.E-03
F RM  4 Total DDT 1.6E+00 ug/kg 3.4E-01 1.4E-06 5.E-07 7.2E-07 2.E-07 1.7E-07 6.E-08 5.0E-04 3.3E-06 7.E-03 1.7E-06 3.E-03 4.0E-07 8.E-04
F RM  4 Total Endosulfan 9.2E-02 ug/kg -- 8.0E-08 -- 4.1E-08 -- 9.8E-09 -- 6.0E-03 1.9E-07 3.E-05 9.6E-08 2.E-05 2.3E-08 4.E-06

Exposure Point Total 4.E-04 2.E-04 5.E-05
F RM  5 Metals
F RM  5 Aluminum 2.8E+00 mg/kg -- 2.5E-03 -- 1.3E-03 -- 3.0E-04 -- 1.0E+00 5.7E-03 6.E-03 2.9E-03 3.E-03 7.1E-04 7.E-04
F RM  5 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  5 Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 1.7E-05 3.E-05 8.7E-06 1.E-05 2.1E-06 3.E-06 3.0E-04 4.0E-05 1.E-01 2.0E-05 7.E-02 4.9E-06 2.E-02
F RM  5 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  5 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  5 Copper 7.2E-01 mg/kg -- 6.2E-04 -- 3.2E-04 -- 7.7E-05 -- 4.0E-02 1.5E-03 4.E-02 7.5E-04 2.E-02 1.8E-04 4.E-03
F RM  5 Lead 1.7E-02 mg/kg NL 1.4E-05 -- 7.4E-06 -- 1.8E-06 -- NL 3.3E-05 -- 1.7E-05 -- 4.1E-06 --
F RM  5 Manganese 2.3E-01 mg/kg -- 2.0E-04 -- 1.0E-04 -- 2.5E-05 -- 1.4E-01 4.7E-04 3.E-03 2.4E-04 2.E-03 5.8E-05 4.E-04
F RM  5 Mercury 1.5E-01 mg/kg -- 1.3E-04 -- 6.7E-05 -- 1.6E-05 -- 1.0E-04 3.0E-04 3.E+00 1.6E-04 2.E+00 3.7E-05 4.E-01
F RM  5 Nickel 1.4E-01 mg/kg -- 1.2E-04 -- 6.1E-05 -- 1.5E-05 -- 2.0E-02 2.8E-04 1.E-02 1.4E-04 7.E-03 3.4E-05 2.E-03
F RM  5 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  5 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  5 Thallium 3.4E-03 mg/kg -- 3.0E-06 -- 1.5E-06 -- 3.6E-07 -- 6.6E-05 6.9E-06 1.E-01 3.5E-06 5.E-02 8.5E-07 1.E-02
F RM  5 Zinc 9.5E+00 mg/kg -- 8.2E-03 -- 4.2E-03 -- 1.0E-03 -- 3.0E-01 1.9E-02 6.E-02 9.9E-03 3.E-02 2.4E-03 8.E-03
F RM  5 Butyltins
F RM  5 Dibutyltin ion 7.7E-01 ug/kg -- 6.7E-07 -- 3.4E-07 -- 8.3E-08 -- 3.0E-04 1.6E-06 5.E-03 8.0E-07 3.E-03 1.9E-07 6.E-04
F RM  5 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 5.4E-01 ug/kg 2.9E-02 4.7E-07 1.E-08 2.4E-07 7.E-09 5.8E-08 2.E-09 7.0E-02 1.1E-06 2.E-05 5.6E-07 8.E-06 1.4E-07 2.E-06
F RM  5 2-Methylnaphthalene 9.1E-01 ug/kg -- 7.9E-07 -- 4.1E-07 -- 9.8E-08 -- 4.0E-03 1.8E-06 5.E-04 9.5E-07 2.E-04 2.3E-07 6.E-05
F RM  5 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  5 Acenaphthylene 1.4E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 -- 6.0E-02 2.8E-06 5.E-05 1.5E-06 2.E-05 3.5E-07 6.E-06
F RM  5 Anthracene 2.0E+00 ug/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 3.0E-01 4.1E-06 1.E-05 2.1E-06 7.E-06 5.0E-07 2.E-06
F RM  5 Benzo(a)anthracene 1.9E+00 ug/kg 7.3E-01 1.7E-06 1.E-06 8.5E-07 6.E-07 2.0E-07 1.E-07 -- 3.9E-06 -- 2.0E-06 -- 4.8E-07 --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  5 Benzo(a)pyrene 2.2E+00 ug/kg 7.3E+00 1.9E-06 1.E-05 9.8E-07 7.E-06 2.4E-07 2.E-06 -- 4.5E-06 -- 2.3E-06 -- 5.5E-07 --
F RM  5 Benzo(b)fluoranthene 1.4E+00 ug/kg 7.3E-01 1.2E-06 9.E-07 6.3E-07 5.E-07 1.5E-07 1.E-07 -- 2.8E-06 -- 1.5E-06 -- 3.5E-07 --
F RM  5 Benzo(g,h,i)perylene 2.0E+00 ug/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 3.0E-02 4.1E-06 1.E-04 2.1E-06 7.E-05 5.0E-07 2.E-05
F RM  5 Benzo(k)fluoranthene 1.2E+00 ug/kg 7.3E-02 1.0E-06 8.E-08 5.4E-07 4.E-08 1.3E-07 9.E-09 -- 2.4E-06 -- 1.3E-06 -- 3.0E-07 --
F RM  5 Chrysene 2.3E+00 ug/kg 7.3E-03 2.0E-06 1.E-08 1.0E-06 8.E-09 2.5E-07 2.E-09 -- 4.7E-06 -- 2.4E-06 -- 5.8E-07 --
F RM  5 Dibenzo(a,h)anthracene 1.8E-01 ug/kg 7.3E+00 1.6E-07 1.E-06 8.0E-08 6.E-07 1.9E-08 1.E-07 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
F RM  5 Dibenzothiophene 1.5E+00 ug/kg -- 1.3E-06 -- 6.7E-07 -- 1.6E-07 -- 4.0E-02 3.0E-06 8.E-05 1.6E-06 4.E-05 3.8E-07 9.E-06
F RM  5 Fluoranthene 8.0E+00 ug/kg -- 7.0E-06 -- 3.6E-06 -- 8.6E-07 -- 4.0E-02 1.6E-05 4.E-04 8.3E-06 2.E-04 2.0E-06 5.E-05
F RM  5 Fluorene 1.8E+00 ug/kg -- 1.6E-06 -- 8.0E-07 -- 1.9E-07 -- 4.0E-02 3.7E-06 9.E-05 1.9E-06 5.E-05 4.5E-07 1.E-05
F RM  5 Indeno(1,2,3-cd)pyrene 1.7E+00 ug/kg 7.3E-01 1.5E-06 1.E-06 7.6E-07 6.E-07 1.8E-07 1.E-07 -- 3.4E-06 -- 1.8E-06 -- 4.3E-07 --
F RM  5 Naphthalene 2.9E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 3.1E-07 -- 2.0E-02 5.9E-06 3.E-04 3.0E-06 2.E-04 7.3E-07 4.E-05
F RM  5 Phenanthrene 1.2E+01 ug/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 3.0E-02 2.4E-05 8.E-04 1.3E-05 4.E-04 3.0E-06 1.E-04
F RM  5 Pyrene 8.6E+00 ug/kg -- 7.5E-06 -- 3.8E-06 -- 9.2E-07 -- 3.0E-02 1.7E-05 6.E-04 9.0E-06 3.E-04 2.2E-06 7.E-05
F RM  5 Total Carcinogenic PAHs -- -- -- -- 2.E-05 -- 9.E-06 -- 2.E-06 -- -- -- -- -- -- --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  5 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  5 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  5
Semi-Volatile Organic 
Compounds

F RM  5 Benzyl alcohol 2.3E+01 ug/kg -- 2.0E-05 -- 1.0E-05 -- 2.5E-06 -- 5.0E-01 4.7E-05 9.E-05 2.4E-05 5.E-05 5.8E-06 1.E-05
F RM  5 Hexachlorobenzene 3.9E-01 ug/kg 1.6E+00 3.4E-07 5.E-07 1.8E-07 3.E-07 4.2E-08 7.E-08 8.0E-04 8.0E-07 1.E-03 4.1E-07 5.E-04 9.9E-08 1.E-04
F RM  5 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 4.6E+01 ug/kg 2.0E+00 4.0E-05 8.E-05 2.1E-05 4.E-05 4.9E-06 1.E-05 2.0E-05 9.3E-05 5.E+00 4.8E-05 2.E+00 1.2E-05 6.E-01
F RM  5 Total PCB Congeners 3.4E+04 pg/g NA 3.0E-05 -- 1.5E-05 -- 3.7E-06 -- NA 7.0E-05 -- 3.6E-05 -- 8.6E-06 --
F RM  5 Total PCBs, Adjusted 3.1E+04 pg/g 2.0E+00 2.7E-05 5.E-05 1.4E-05 3.E-05 3.3E-06 7.E-06 2.0E-05 6.3E-05 3.E+00 3.3E-05 2.E+00 7.8E-06 4.E-01
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 2.5E-01 pg/g 1.3E+05 2.2E-10 3.E-05 1.1E-10 1.E-05 2.7E-11 3.E-06 1.0E-09 5.1E-10 5.E-01 2.6E-10 3.E-01 6.2E-11 6.E-02
F RM  5 Total PCB TEQ 3.2E-01 pg/g 1.3E+05 2.8E-10 4.E-05 1.4E-10 2.E-05 3.5E-11 5.E-06 1.0E-09 6.6E-10 7.E-01 3.4E-10 3.E-01 8.1E-11 8.E-02
F RM  5 Total TEQ -- -- -- -- 6.E-05 -- 3.E-05 -- 8.E-06 -- -- 1.E+00 -- 6.E-01 -- 1.E-01
F RM  5 Pesticides
F RM  5 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  5 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  5 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  5 Dieldrin 3.7E-01 ug/kg 1.6E+01 3.2E-07 5.E-06 1.6E-07 3.E-06 4.0E-08 6.E-07 5.0E-05 7.5E-07 1.E-02 3.8E-07 8.E-03 9.2E-08 2.E-03
F RM  5 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  5 Endrin aldehyde 7.5E-01 ug/kg -- 6.6E-07 -- 3.4E-07 -- 8.1E-08 -- 3.0E-04 1.5E-06 5.E-03 7.9E-07 3.E-03 1.9E-07 6.E-04
F RM  5 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  5 gamma-Hexachlorocyclohexane 9.0E-03 ug/kg 1.1E+00 7.8E-09 9.E-09 4.0E-09 4.E-09 9.6E-10 1.E-09 3.0E-04 1.8E-08 6.E-05 9.4E-09 3.E-05 2.3E-09 8.E-06
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  5 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  5 Heptachlor epoxide 2.0E-02 ug/kg 9.1E+00 1.7E-08 2.E-07 8.9E-09 8.E-08 2.1E-09 2.E-08 1.3E-05 4.1E-08 3.E-03 2.1E-08 2.E-03 5.0E-09 4.E-04
F RM  5 Total Chlordanes 1.7E+00 ug/kg 3.5E-01 1.5E-06 5.E-07 7.7E-07 3.E-07 1.8E-07 6.E-08 5.0E-04 3.5E-06 7.E-03 1.8E-06 4.E-03 4.3E-07 9.E-04
F RM  5 Total DDD 4.4E+00 ug/kg 2.4E-01 3.9E-06 9.E-07 2.0E-06 5.E-07 4.7E-07 1.E-07 5.0E-04 9.0E-06 2.E-02 4.6E-06 9.E-03 1.1E-06 2.E-03
F RM  5 Total DDE 1.2E+01 ug/kg 3.4E-01 1.1E-05 4.E-06 5.5E-06 2.E-06 1.3E-06 5.E-07 5.0E-04 2.5E-05 5.E-02 1.3E-05 3.E-02 3.1E-06 6.E-03
F RM  5 Total DDT 6.1E+00 ug/kg 3.4E-01 5.3E-06 2.E-06 2.7E-06 9.E-07 6.5E-07 2.E-07 5.0E-04 1.2E-05 2.E-02 6.3E-06 1.E-02 1.5E-06 3.E-03
F RM  5 Total Endosulfan 1.1E-01 ug/kg -- 9.6E-08 -- 4.9E-08 -- 1.2E-08 -- 6.0E-03 2.2E-07 4.E-05 1.1E-07 2.E-05 2.8E-08 5.E-06

Exposure Point Total 2.E-04 9.E-05 2.E-05
F RM  6 Metals
F RM  6 Aluminum 3.1E+00 mg/kg -- 2.7E-03 -- 1.4E-03 -- 3.4E-04 -- 1.0E+00 6.4E-03 6.E-03 3.3E-03 3.E-03 7.9E-04 8.E-04
F RM  6 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  6 Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 1.6E-05 2.E-05 8.2E-06 1.E-05 2.0E-06 3.E-06 3.0E-04 3.7E-05 1.E-01 1.9E-05 6.E-02 4.6E-06 2.E-02
F RM  6 Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F RM  6 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  6 Copper 3.3E-01 mg/kg -- 2.9E-04 -- 1.5E-04 -- 3.5E-05 -- 4.0E-02 6.7E-04 2.E-02 3.4E-04 9.E-03 8.2E-05 2.E-03
F RM  6 Lead 2.3E-02 mg/kg NL 2.0E-05 -- 1.0E-05 -- 2.5E-06 -- NL 4.7E-05 -- 2.4E-05 -- 5.8E-06 --
F RM  6 Manganese 3.2E-01 mg/kg -- 2.8E-04 -- 1.4E-04 -- 3.5E-05 -- 1.4E-01 6.5E-04 5.E-03 3.4E-04 2.E-03 8.1E-05 6.E-04
F RM  6 Mercury 1.1E-01 mg/kg -- 9.2E-05 -- 4.7E-05 -- 1.1E-05 -- 1.0E-04 2.1E-04 2.E+00 1.1E-04 1.E+00 2.6E-05 3.E-01
F RM  6 Nickel 3.4E-02 mg/kg -- 3.0E-05 -- 1.5E-05 -- 3.6E-06 -- 2.0E-02 6.9E-05 3.E-03 3.5E-05 2.E-03 8.5E-06 4.E-04
F RM  6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  6 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  6 Thallium 3.4E-03 mg/kg -- 3.0E-06 -- 1.5E-06 -- 3.7E-07 -- 6.6E-05 7.0E-06 1.E-01 3.6E-06 5.E-02 8.6E-07 1.E-02
F RM  6 Zinc 8.9E+00 mg/kg -- 7.7E-03 -- 4.0E-03 -- 9.5E-04 -- 3.0E-01 1.8E-02 6.E-02 9.3E-03 3.E-02 2.2E-03 7.E-03
F RM  6 Butyltins
F RM  6 Dibutyltin ion 7.3E-01 ug/kg -- 6.3E-07 -- 3.3E-07 -- 7.8E-08 -- 3.0E-04 1.5E-06 5.E-03 7.6E-07 3.E-03 1.8E-07 6.E-04
F RM  6 Tributyltin ion 4.6E-01 ug/kg -- 4.0E-07 -- 2.0E-07 -- 4.9E-08 -- 3.0E-04 9.3E-07 3.E-03 4.8E-07 2.E-03 1.1E-07 4.E-04
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 8.0E-01 ug/kg 2.9E-02 6.9E-07 2.E-08 3.6E-07 1.E-08 8.5E-08 2.E-09 7.0E-02 1.6E-06 2.E-05 8.3E-07 1.E-05 2.0E-07 3.E-06
F RM  6 2-Methylnaphthalene 9.6E-01 ug/kg -- 8.3E-07 -- 4.3E-07 -- 1.0E-07 -- 4.0E-03 1.9E-06 5.E-04 1.0E-06 3.E-04 2.4E-07 6.E-05
F RM  6 Acenaphthene 3.0E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 -- 6.0E-02 6.1E-06 1.E-04 3.1E-06 5.E-05 7.5E-07 1.E-05
F RM  6 Acenaphthylene 2.9E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 3.1E-08 -- 6.0E-02 5.9E-07 1.E-05 3.0E-07 5.E-06 7.3E-08 1.E-06
F RM  6 Anthracene 6.9E-01 ug/kg -- 6.0E-07 -- 3.1E-07 -- 7.3E-08 -- 3.0E-01 1.4E-06 5.E-06 7.1E-07 2.E-06 1.7E-07 6.E-07
F RM  6 Benzo(a)anthracene 1.2E-01 ug/kg 7.3E-01 1.0E-07 7.E-08 5.2E-08 4.E-08 1.2E-08 9.E-09 -- 2.4E-07 -- 1.2E-07 -- 2.9E-08 --
F RM  6 Benzo(a)pyrene 6.6E-02 ug/kg 7.3E+00 5.7E-08 4.E-07 2.9E-08 2.E-07 7.0E-09 5.E-08 -- 1.3E-07 -- 6.9E-08 -- 1.6E-08 --
F RM  6 Benzo(b)fluoranthene 9.3E-02 ug/kg 7.3E-01 8.0E-08 6.E-08 4.1E-08 3.E-08 9.9E-09 7.E-09 -- 1.9E-07 -- 9.6E-08 -- 2.3E-08 --
F RM  6 Benzo(g,h,i)perylene 6.0E-02 ug/kg -- 5.2E-08 -- 2.7E-08 -- 6.5E-09 -- 3.0E-02 1.2E-07 4.E-06 6.3E-08 2.E-06 1.5E-08 5.E-07
F RM  6 Benzo(k)fluoranthene 6.2E-02 ug/kg 7.3E-02 5.4E-08 4.E-09 2.8E-08 2.E-09 6.6E-09 5.E-10 -- 1.3E-07 -- 6.5E-08 -- 1.6E-08 --
F RM  6 Chrysene 2.0E-01 ug/kg 7.3E-03 1.7E-07 1.E-09 8.8E-08 6.E-10 2.1E-08 2.E-10 -- 4.0E-07 -- 2.0E-07 -- 4.9E-08 --
F RM  6 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  6 Dibenzothiophene 1.0E+00 ug/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 4.0E-02 2.0E-06 5.E-05 1.0E-06 3.E-05 2.5E-07 6.E-06
F RM  6 Fluoranthene 1.0E+00 ug/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 4.0E-02 2.0E-06 5.E-05 1.0E-06 3.E-05 2.5E-07 6.E-06
F RM  6 Fluorene 1.6E+00 ug/kg -- 1.4E-06 -- 7.3E-07 -- 1.7E-07 -- 4.0E-02 3.3E-06 8.E-05 1.7E-06 4.E-05 4.1E-07 1.E-05
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  6 Indeno(1,2,3-cd)pyrene 8.0E-02 ug/kg 7.3E-01 6.9E-08 5.E-08 3.6E-08 3.E-08 8.5E-09 6.E-09 -- 1.6E-07 -- 8.3E-08 -- 2.0E-08 --
F RM  6 Naphthalene 1.8E+00 ug/kg -- 1.5E-06 -- 7.9E-07 -- 1.9E-07 -- 2.0E-02 3.6E-06 2.E-04 1.8E-06 9.E-05 4.4E-07 2.E-05
F RM  6 Phenanthrene 4.0E+00 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 3.0E-02 8.1E-06 3.E-04 4.2E-06 1.E-04 1.0E-06 3.E-05
F RM  6 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  6 Total Carcinogenic PAHs -- -- -- -- 6.E-07 -- 3.E-07 -- 7.E-08 -- -- -- -- -- -- --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 6.3E+01 ug/kg 1.4E-02 5.5E-05 8.E-07 2.8E-05 4.E-07 6.8E-06 9.E-08 2.0E-02 1.3E-04 6.E-03 6.6E-05 3.E-03 1.6E-05 8.E-04
F RM  6 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  6 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  6
Semi-Volatile Organic 
Compounds

F RM  6 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  6 Hexachlorobenzene 3.0E-01 ug/kg 1.6E+00 2.6E-07 4.E-07 1.3E-07 2.E-07 3.2E-08 5.E-08 8.0E-04 6.1E-07 8.E-04 3.1E-07 4.E-04 7.5E-08 9.E-05
F RM  6 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 3.9E+01 ug/kg 2.0E+00 3.4E-05 7.E-05 1.7E-05 3.E-05 4.2E-06 8.E-06 2.0E-05 7.9E-05 4.E+00 4.1E-05 2.E+00 9.8E-06 5.E-01
F RM  6 Total PCB Congeners 5.6E+04 pg/g NA 4.8E-05 -- 2.5E-05 -- 6.0E-06 -- NA 1.1E-04 -- 5.8E-05 -- 1.4E-05 --
F RM  6 Total PCBs, Adjusted 5.2E+04 pg/g 2.0E+00 4.5E-05 9.E-05 2.3E-05 5.E-05 5.5E-06 1.E-05 2.0E-05 1.0E-04 5.E+00 5.4E-05 3.E+00 1.3E-05 6.E-01
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 2.9E-01 pg/g 1.3E+05 2.5E-10 3.E-05 1.3E-10 2.E-05 3.1E-11 4.E-06 1.0E-09 5.9E-10 6.E-01 3.0E-10 3.E-01 7.3E-11 7.E-02
F RM  6 Total PCB TEQ 3.3E-01 pg/g 1.3E+05 2.9E-10 4.E-05 1.5E-10 2.E-05 3.6E-11 5.E-06 1.0E-09 6.7E-10 7.E-01 3.5E-10 3.E-01 8.3E-11 8.E-02
F RM  6 Total TEQ -- -- -- -- 7.E-05 -- 4.E-05 -- 9.E-06 -- -- 1.E+00 -- 7.E-01 -- 2.E-01
F RM  6 Pesticides
F RM  6 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  6 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  6 Dieldrin 2.8E-01 ug/kg 1.6E+01 2.5E-07 4.E-06 1.3E-07 2.E-06 3.0E-08 5.E-07 5.0E-05 5.7E-07 1.E-02 3.0E-07 6.E-03 7.1E-08 1.E-03
F RM  6 Endrin 2.3E-03 ug/kg -- 2.0E-09 -- 1.0E-09 -- 2.4E-10 -- 3.0E-04 4.6E-09 2.E-05 2.3E-09 8.E-06 5.6E-10 2.E-06
F RM  6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  6 gamma-Hexachlorocyclohexane 4.0E-03 ug/kg 1.1E+00 3.5E-09 4.E-09 1.8E-09 2.E-09 4.3E-10 5.E-10 3.0E-04 8.1E-09 3.E-05 4.2E-09 1.E-05 1.0E-09 3.E-06
F RM  6 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  6 Heptachlor epoxide 1.4E-02 ug/kg 9.1E+00 1.2E-08 1.E-07 6.3E-09 6.E-08 1.5E-09 1.E-08 1.3E-05 2.8E-08 2.E-03 1.5E-08 1.E-03 3.5E-09 3.E-04
F RM  6 Total Chlordanes 2.3E+00 ug/kg 3.5E-01 2.0E-06 7.E-07 1.0E-06 4.E-07 2.4E-07 9.E-08 5.0E-04 4.6E-06 9.E-03 2.4E-06 5.E-03 5.7E-07 1.E-03
F RM  6 Total DDD 5.7E+00 ug/kg 2.4E-01 5.0E-06 1.E-06 2.6E-06 6.E-07 6.1E-07 1.E-07 5.0E-04 1.2E-05 2.E-02 6.0E-06 1.E-02 1.4E-06 3.E-03
F RM  6 Total DDE 9.6E+00 ug/kg 3.4E-01 8.4E-06 3.E-06 4.3E-06 1.E-06 1.0E-06 4.E-07 5.0E-04 2.0E-05 4.E-02 1.0E-05 2.E-02 2.4E-06 5.E-03
F RM  6 Total DDT 4.1E+00 ug/kg 3.4E-01 3.6E-06 1.E-06 1.8E-06 6.E-07 4.4E-07 1.E-07 5.0E-04 8.3E-06 2.E-02 4.3E-06 9.E-03 1.0E-06 2.E-03
F RM  6 Total Endosulfan 6.4E-02 ug/kg -- 5.5E-08 -- 2.8E-08 -- 6.8E-09 -- 6.0E-03 1.3E-07 2.E-05 6.6E-08 1.E-05 1.6E-08 3.E-06

Exposure Point Total 2.E-04 1.E-04 2.E-05
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  7 Metals
F RM  7 Aluminum 1.2E+00 mg/kg -- 1.0E-03 -- 5.3E-04 -- 1.3E-04 -- 1.0E+00 2.4E-03 2.E-03 1.2E-03 1.E-03 3.0E-04 3.E-04
F RM  7 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  7 Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 1.6E-05 2.E-05 8.0E-06 1.E-05 1.9E-06 3.E-06 3.0E-04 3.7E-05 1.E-01 1.9E-05 6.E-02 4.5E-06 2.E-02
F RM  7 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  7 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  7 Copper 4.0E-01 mg/kg -- 3.5E-04 -- 1.8E-04 -- 4.3E-05 -- 4.0E-02 8.2E-04 2.E-02 4.2E-04 1.E-02 1.0E-04 3.E-03
F RM  7 Lead 9.5E-03 mg/kg NL 8.3E-06 -- 4.2E-06 -- 1.0E-06 -- NL 1.9E-05 -- 9.9E-06 -- 2.4E-06 --
F RM  7 Manganese 4.2E-01 mg/kg -- 3.7E-04 -- 1.9E-04 -- 4.5E-05 -- 1.4E-01 8.6E-04 6.E-03 4.4E-04 3.E-03 1.1E-04 8.E-04
F RM  7 Mercury 2.2E-01 mg/kg -- 1.9E-04 -- 9.8E-05 -- 2.3E-05 -- 1.0E-04 4.4E-04 4.E+00 2.3E-04 2.E+00 5.5E-05 5.E-01
F RM  7 Nickel 4.6E-02 mg/kg -- 4.0E-05 -- 2.1E-05 -- 4.9E-06 -- 2.0E-02 9.3E-05 5.E-03 4.8E-05 2.E-03 1.2E-05 6.E-04
F RM  7 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  7 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  7 Thallium 3.3E-03 mg/kg -- 2.8E-06 -- 1.5E-06 -- 3.5E-07 -- 6.6E-05 6.6E-06 1.E-01 3.4E-06 5.E-02 8.1E-07 1.E-02
F RM  7 Zinc 8.6E+00 mg/kg -- 7.5E-03 -- 3.8E-03 -- 9.2E-04 -- 3.0E-01 1.7E-02 6.E-02 9.0E-03 3.E-02 2.2E-03 7.E-03
F RM  7 Butyltins
F RM  7 Dibutyltin ion 4.8E-01 ug/kg -- 4.2E-07 -- 2.2E-07 -- 5.2E-08 -- 3.0E-04 9.8E-07 3.E-03 5.0E-07 2.E-03 1.2E-07 4.E-04
F RM  7 Tributyltin ion 3.3E-01 ug/kg -- 2.8E-07 -- 1.5E-07 -- 3.5E-08 -- 3.0E-04 6.6E-07 2.E-03 3.4E-07 1.E-03 8.2E-08 3.E-04
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 4.9E-01 ug/kg 2.9E-02 4.2E-07 1.E-08 2.2E-07 6.E-09 5.2E-08 2.E-09 7.0E-02 9.8E-07 1.E-05 5.1E-07 7.E-06 1.2E-07 2.E-06
F RM  7 2-Methylnaphthalene 5.0E-01 ug/kg -- 4.3E-07 -- 2.2E-07 -- 5.3E-08 -- 4.0E-03 1.0E-06 3.E-04 5.2E-07 1.E-04 1.2E-07 3.E-05
F RM  7 Acenaphthene 1.5E+00 ug/kg -- 1.3E-06 -- 6.5E-07 -- 1.6E-07 -- 6.0E-02 3.0E-06 5.E-05 1.5E-06 3.E-05 3.7E-07 6.E-06
F RM  7 Acenaphthylene 1.6E-01 ug/kg -- 1.4E-07 -- 7.3E-08 -- 1.7E-08 -- 6.0E-02 3.3E-07 5.E-06 1.7E-07 3.E-06 4.1E-08 7.E-07
F RM  7 Anthracene 4.7E-01 ug/kg -- 4.1E-07 -- 2.1E-07 -- 5.0E-08 -- 3.0E-01 9.5E-07 3.E-06 4.9E-07 2.E-06 1.2E-07 4.E-07
F RM  7 Benzo(a)anthracene 1.1E-01 ug/kg 7.3E-01 9.7E-08 7.E-08 5.0E-08 4.E-08 1.2E-08 9.E-09 -- 2.3E-07 -- 1.2E-07 -- 2.8E-08 --
F RM  7 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  7 Benzo(b)fluoranthene 8.3E-02 ug/kg 7.3E-01 7.2E-08 5.E-08 3.7E-08 3.E-08 8.8E-09 6.E-09 -- 1.7E-07 -- 8.6E-08 -- 2.1E-08 --
F RM  7 Benzo(g,h,i)perylene 6.5E-02 ug/kg -- 5.6E-08 -- 2.9E-08 -- 6.9E-09 -- 3.0E-02 1.3E-07 4.E-06 6.8E-08 2.E-06 1.6E-08 5.E-07
F RM  7 Benzo(k)fluoranthene 6.4E-02 ug/kg 7.3E-02 5.6E-08 4.E-09 2.9E-08 2.E-09 6.9E-09 5.E-10 -- 1.3E-07 -- 6.7E-08 -- 1.6E-08 --
F RM  7 Chrysene 1.5E-01 ug/kg 7.3E-03 1.3E-07 1.E-09 6.9E-08 5.E-10 1.7E-08 1.E-10 -- 3.1E-07 -- 1.6E-07 -- 3.9E-08 --
F RM  7 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  7 Dibenzothiophene 5.2E-01 ug/kg -- 4.5E-07 -- 2.3E-07 -- 5.6E-08 -- 4.0E-02 1.1E-06 3.E-05 5.4E-07 1.E-05 1.3E-07 3.E-06
F RM  7 Fluoranthene 9.5E-01 ug/kg -- 8.3E-07 -- 4.2E-07 -- 1.0E-07 -- 4.0E-02 1.9E-06 5.E-05 9.9E-07 2.E-05 2.4E-07 6.E-06
F RM  7 Fluorene 9.5E-01 ug/kg -- 8.2E-07 -- 4.2E-07 -- 1.0E-07 -- 4.0E-02 1.9E-06 5.E-05 9.9E-07 2.E-05 2.4E-07 6.E-06
F RM  7 Indeno(1,2,3-cd)pyrene 7.1E-02 ug/kg 7.3E-01 6.2E-08 5.E-08 3.2E-08 2.E-08 7.6E-09 6.E-09 -- 1.4E-07 -- 7.4E-08 -- 1.8E-08 --
F RM  7 Naphthalene 1.1E+00 ug/kg -- 9.1E-07 -- 4.7E-07 -- 1.1E-07 -- 2.0E-02 2.1E-06 1.E-04 1.1E-06 5.E-05 2.6E-07 1.E-05
F RM  7 Phenanthrene 2.7E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.9E-07 -- 3.0E-02 5.5E-06 2.E-04 2.8E-06 9.E-05 6.7E-07 2.E-05
F RM  7 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  7 Total Carcinogenic PAHs -- -- -- -- 2.E-07 -- 9.E-08 -- 2.E-08 -- -- -- -- -- -- --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  7 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  7 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  7
Semi-Volatile Organic 
Compounds

F RM  7 Benzyl alcohol 2.9E+01 ug/kg -- 2.5E-05 -- 1.3E-05 -- 3.1E-06 -- 5.0E-01 5.8E-05 1.E-04 3.0E-05 6.E-05 7.1E-06 1.E-05
F RM  7 Hexachlorobenzene 6.0E-01 ug/kg 1.6E+00 5.2E-07 8.E-07 2.7E-07 4.E-07 6.4E-08 1.E-07 8.0E-04 1.2E-06 2.E-03 6.2E-07 8.E-04 1.5E-07 2.E-04
F RM  7 Hexachlorobutadiene 8.5E-02 ug/kg 7.8E-02 7.3E-08 6.E-09 3.8E-08 3.E-09 9.1E-09 7.E-10 1.0E-03 1.7E-07 2.E-04 8.8E-08 9.E-05 2.1E-08 2.E-05
F RM  7 Phenols
F RM  7 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  7 Total PCB Congeners 1.4E+05 pg/g NA 1.2E-04 -- 6.2E-05 -- 1.5E-05 -- NA 2.8E-04 -- 1.4E-04 -- 3.5E-05 --
F RM  7 Total PCBs, Adjusted 1.3E+05 pg/g 2.0E+00 1.2E-04 2.E-04 5.9E-05 1.E-04 1.4E-05 3.E-05 2.0E-05 2.7E-04 1.E+01 1.4E-04 7.E+00 3.3E-05 2.E+00
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 5.5E+00 pg/g 1.3E+05 4.8E-09 6.E-04 2.5E-09 3.E-04 5.9E-10 8.E-05 1.0E-09 1.1E-08 1.E+01 5.8E-09 6.E+00 1.4E-09 1.E+00
F RM  7 Total PCB TEQ 6.2E-01 pg/g 1.3E+05 5.4E-10 7.E-05 2.8E-10 4.E-05 6.6E-11 9.E-06 1.0E-09 1.3E-09 1.E+00 6.5E-10 6.E-01 1.5E-10 2.E-01
F RM  7 Total TEQ -- -- -- -- 7.E-04 -- 4.E-04 -- 9.E-05 -- -- 1.E+01 -- 6.E+00 -- 2.E+00
F RM  7 Pesticides
F RM  7 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  7 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  7 beta-Hexachlorocyclohexane 5.0E-03 ug/kg 1.8E+00 4.3E-09 8.E-09 2.2E-09 4.E-09 5.4E-10 1.E-09 6.0E-04 1.0E-08 2.E-05 5.2E-09 9.E-06 1.3E-09 2.E-06
F RM  7 Dieldrin 2.9E-01 ug/kg 1.6E+01 2.5E-07 4.E-06 1.3E-07 2.E-06 3.1E-08 5.E-07 5.0E-05 5.8E-07 1.E-02 3.0E-07 6.E-03 7.2E-08 1.E-03
F RM  7 Endrin 2.8E-03 ug/kg -- 2.4E-09 -- 1.2E-09 -- 2.9E-10 -- 3.0E-04 5.6E-09 2.E-05 2.9E-09 1.E-05 6.9E-10 2.E-06
F RM  7 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  7 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  7 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  7 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  7 Heptachlor epoxide 1.0E-02 ug/kg 9.1E+00 8.7E-09 8.E-08 4.5E-09 4.E-08 1.1E-09 1.E-08 1.3E-05 2.0E-08 2.E-03 1.0E-08 8.E-04 2.5E-09 2.E-04
F RM  7 Total Chlordanes 1.5E+00 ug/kg 3.5E-01 1.3E-06 5.E-07 6.8E-07 2.E-07 1.6E-07 6.E-08 5.0E-04 3.1E-06 6.E-03 1.6E-06 3.E-03 3.8E-07 8.E-04
F RM  7 Total DDD 3.2E+01 ug/kg 2.4E-01 2.8E-05 7.E-06 1.4E-05 3.E-06 3.5E-06 8.E-07 5.0E-04 6.6E-05 1.E-01 3.4E-05 7.E-02 8.1E-06 2.E-02
F RM  7 Total DDE 3.4E+01 ug/kg 3.4E-01 2.9E-05 1.E-05 1.5E-05 5.E-06 3.6E-06 1.E-06 5.0E-04 6.9E-05 1.E-01 3.5E-05 7.E-02 8.5E-06 2.E-02
F RM  7 Total DDT 3.0E+01 ug/kg 3.4E-01 2.6E-05 9.E-06 1.3E-05 5.E-06 3.2E-06 1.E-06 5.0E-04 6.1E-05 1.E-01 3.1E-05 6.E-02 7.5E-06 2.E-02
F RM  7 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 1.E-03 5.E-04 1.E-04
F RM  8 Metals
F RM  8 Aluminum 2.3E+00 mg/kg -- 2.0E-03 -- 1.0E-03 -- 2.5E-04 -- 1.0E+00 4.7E-03 5.E-03 2.4E-03 2.E-03 5.8E-04 6.E-04
F RM  8 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  8 Arsenic, inorganic 1.7E-02 mg/kg 1.5E+00 1.4E-05 2.E-05 7.4E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 3.4E-05 1.E-01 1.7E-05 6.E-02 4.2E-06 1.E-02
F RM  8 Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F RM  8 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  8 Copper 3.0E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- 4.0E-02 6.0E-04 2.E-02 3.1E-04 8.E-03 7.4E-05 2.E-03
F RM  8 Lead 5.3E-03 mg/kg NL 4.6E-06 -- 2.4E-06 -- 5.7E-07 -- NL 1.1E-05 -- 5.6E-06 -- 1.3E-06 --
F RM  8 Manganese 2.7E-01 mg/kg -- 2.4E-04 -- 1.2E-04 -- 2.9E-05 -- 1.4E-01 5.5E-04 4.E-03 2.8E-04 2.E-03 6.8E-05 5.E-04
F RM  8 Mercury 9.0E-02 mg/kg -- 7.8E-05 -- 4.0E-05 -- 9.7E-06 -- 1.0E-04 1.8E-04 2.E+00 9.4E-05 9.E-01 2.3E-05 2.E-01
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  8 Nickel 3.7E-02 mg/kg -- 3.2E-05 -- 1.6E-05 -- 3.9E-06 -- 2.0E-02 7.4E-05 4.E-03 3.8E-05 2.E-03 9.2E-06 5.E-04
F RM  8 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  8 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  8 Thallium 3.0E-03 mg/kg -- 2.6E-06 -- 1.4E-06 -- 3.3E-07 -- 6.6E-05 6.2E-06 9.E-02 3.2E-06 5.E-02 7.6E-07 1.E-02
F RM  8 Zinc 8.8E+00 mg/kg -- 7.6E-03 -- 3.9E-03 -- 9.4E-04 -- 3.0E-01 1.8E-02 6.E-02 9.1E-03 3.E-02 2.2E-03 7.E-03
F RM  8 Butyltins
F RM  8 Dibutyltin ion 2.9E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 3.1E-08 -- 3.0E-04 5.9E-07 2.E-03 3.1E-07 1.E-03 7.3E-08 2.E-04
F RM  8 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 5.8E-01 ug/kg 2.9E-02 5.0E-07 1.E-08 2.6E-07 7.E-09 6.2E-08 2.E-09 7.0E-02 1.2E-06 2.E-05 6.0E-07 9.E-06 1.4E-07 2.E-06
F RM  8 2-Methylnaphthalene 1.2E+00 ug/kg -- 1.0E-06 -- 5.2E-07 -- 1.2E-07 -- 4.0E-03 2.4E-06 6.E-04 1.2E-06 3.E-04 2.9E-07 7.E-05
F RM  8 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  8 Acenaphthylene 1.3E+00 ug/kg -- 1.1E-06 -- 5.7E-07 -- 1.4E-07 -- 6.0E-02 2.6E-06 4.E-05 1.3E-06 2.E-05 3.2E-07 5.E-06
F RM  8 Anthracene 1.9E+00 ug/kg -- 1.6E-06 -- 8.3E-07 -- 2.0E-07 -- 3.0E-01 3.8E-06 1.E-05 1.9E-06 6.E-06 4.6E-07 2.E-06
F RM  8 Benzo(a)anthracene 1.3E+00 ug/kg 7.3E-01 1.1E-06 8.E-07 5.9E-07 4.E-07 1.4E-07 1.E-07 -- 2.7E-06 -- 1.4E-06 -- 3.3E-07 --
F RM  8 Benzo(a)pyrene 1.3E+00 ug/kg 7.3E+00 1.1E-06 8.E-06 5.7E-07 4.E-06 1.4E-07 1.E-06 -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 --
F RM  8 Benzo(b)fluoranthene 8.7E-01 ug/kg 7.3E-01 7.5E-07 6.E-07 3.9E-07 3.E-07 9.3E-08 7.E-08 -- 1.8E-06 -- 9.0E-07 -- 2.2E-07 --
F RM  8 Benzo(g,h,i)perylene 1.0E+00 ug/kg -- 8.9E-07 -- 4.6E-07 -- 1.1E-07 -- 3.0E-02 2.1E-06 7.E-05 1.1E-06 4.E-05 2.5E-07 8.E-06
F RM  8 Benzo(k)fluoranthene 7.1E-01 ug/kg 7.3E-02 6.2E-07 5.E-08 3.2E-07 2.E-08 7.7E-08 6.E-09 -- 1.4E-06 -- 7.4E-07 -- 1.8E-07 --
F RM  8 Chrysene 1.5E+00 ug/kg 7.3E-03 1.3E-06 9.E-09 6.6E-07 5.E-09 1.6E-07 1.E-09 -- 3.0E-06 -- 1.5E-06 -- 3.7E-07 --
F RM  8 Dibenzo(a,h)anthracene 1.3E-01 ug/kg 7.3E+00 1.2E-07 9.E-07 6.0E-08 4.E-07 1.4E-08 1.E-07 -- 2.7E-07 -- 1.4E-07 -- 3.4E-08 --
F RM  8 Dibenzothiophene 1.1E+00 ug/kg -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 -- 4.0E-02 2.2E-06 5.E-05 1.1E-06 3.E-05 2.7E-07 7.E-06
F RM  8 Fluoranthene 6.2E+00 ug/kg -- 5.4E-06 -- 2.8E-06 -- 6.6E-07 -- 4.0E-02 1.3E-05 3.E-04 6.5E-06 2.E-04 1.5E-06 4.E-05
F RM  8 Fluorene 1.4E+00 ug/kg -- 1.2E-06 -- 6.2E-07 -- 1.5E-07 -- 4.0E-02 2.8E-06 7.E-05 1.5E-06 4.E-05 3.5E-07 9.E-06
F RM  8 Indeno(1,2,3-cd)pyrene 9.7E-01 ug/kg 7.3E-01 8.4E-07 6.E-07 4.3E-07 3.E-07 1.0E-07 8.E-08 -- 2.0E-06 -- 1.0E-06 -- 2.4E-07 --
F RM  8 Naphthalene 5.8E+00 ug/kg -- 5.0E-06 -- 2.6E-06 -- 6.2E-07 -- 2.0E-02 1.2E-05 6.E-04 6.0E-06 3.E-04 1.4E-06 7.E-05
F RM  8 Phenanthrene 1.1E+01 ug/kg -- 9.8E-06 -- 5.0E-06 -- 1.2E-06 -- 3.0E-02 2.3E-05 8.E-04 1.2E-05 4.E-04 2.8E-06 9.E-05
F RM  8 Pyrene 6.6E+00 ug/kg -- 5.7E-06 -- 2.9E-06 -- 7.1E-07 -- 3.0E-02 1.3E-05 4.E-04 6.9E-06 2.E-04 1.6E-06 5.E-05
F RM  8 Total Carcinogenic PAHs -- -- -- -- 1.E-05 -- 6.E-06 -- 1.E-06 -- -- -- -- -- -- --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  8 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  8 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  8
Semi-Volatile Organic 
Compounds

F RM  8 Benzyl alcohol 2.6E+01 ug/kg -- 2.2E-05 -- 1.1E-05 -- 2.7E-06 -- 5.0E-01 5.2E-05 1.E-04 2.7E-05 5.E-05 6.4E-06 1.E-05
F RM  8 Hexachlorobenzene 3.4E-01 ug/kg 1.6E+00 3.0E-07 5.E-07 1.5E-07 2.E-07 3.6E-08 6.E-08 8.0E-04 6.9E-07 9.E-04 3.6E-07 4.E-04 8.5E-08 1.E-04
F RM  8 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 9.3E+01 ug/kg 2.0E+00 8.1E-05 2.E-04 4.2E-05 8.E-05 1.0E-05 2.E-05 2.0E-05 1.9E-04 9.E+00 9.7E-05 5.E+00 2.3E-05 1.E+00
F RM  8 Total PCB Congeners 4.7E+04 pg/g NA 4.1E-05 -- 2.1E-05 -- 5.1E-06 -- NA 9.6E-05 -- 4.9E-05 -- 1.2E-05 --
F RM  8 Total PCBs, Adjusted 4.4E+04 pg/g 2.0E+00 3.8E-05 8.E-05 1.9E-05 4.E-05 4.7E-06 9.E-06 2.0E-05 8.8E-05 4.E+00 4.5E-05 2.E+00 1.1E-05 5.E-01
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 4.7E-10 6.E-05 2.4E-10 3.E-05 5.8E-11 8.E-06 1.0E-09 1.1E-09 1.E+00 5.7E-10 6.E-01 1.4E-10 1.E-01
F RM  8 Total PCB TEQ 3.6E-01 pg/g 1.3E+05 3.1E-10 4.E-05 1.6E-10 2.E-05 3.9E-11 5.E-06 1.0E-09 7.3E-10 7.E-01 3.8E-10 4.E-01 9.0E-11 9.E-02
F RM  8 Total TEQ -- -- -- -- 1.E-04 -- 5.E-05 -- 1.E-05 -- -- 2.E+00 -- 9.E-01 -- 2.E-01
F RM  8 Pesticides
F RM  8 Aldrin 5.0E-03 ug/kg 1.7E+01 4.3E-09 7.E-08 2.2E-09 4.E-08 5.4E-10 9.E-09 3.0E-05 1.0E-08 3.E-04 5.2E-09 2.E-04 1.3E-09 4.E-05
F RM  8 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  8 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  8 Dieldrin 6.6E-01 ug/kg 1.6E+01 5.7E-07 9.E-06 2.9E-07 5.E-06 7.0E-08 1.E-06 5.0E-05 1.3E-06 3.E-02 6.8E-07 1.E-02 1.6E-07 3.E-03
F RM  8 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 gamma-Hexachlorocyclohexane 3.0E-03 ug/kg 1.1E+00 2.6E-09 3.E-09 1.3E-09 1.E-09 3.2E-10 4.E-10 3.0E-04 6.1E-09 2.E-05 3.1E-09 1.E-05 7.5E-10 3.E-06
F RM  8 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  8 Heptachlor epoxide 1.4E-02 ug/kg 9.1E+00 1.2E-08 1.E-07 6.3E-09 6.E-08 1.5E-09 1.E-08 1.3E-05 2.8E-08 2.E-03 1.5E-08 1.E-03 3.5E-09 3.E-04
F RM  8 Total Chlordanes 2.8E+00 ug/kg 3.5E-01 2.4E-06 8.E-07 1.2E-06 4.E-07 3.0E-07 1.E-07 5.0E-04 5.6E-06 1.E-02 2.9E-06 6.E-03 6.9E-07 1.E-03
F RM  8 Total DDD 5.7E+00 ug/kg 2.4E-01 5.0E-06 1.E-06 2.6E-06 6.E-07 6.1E-07 1.E-07 5.0E-04 1.2E-05 2.E-02 6.0E-06 1.E-02 1.4E-06 3.E-03
F RM  8 Total DDE 1.5E+01 ug/kg 3.4E-01 1.3E-05 4.E-06 6.7E-06 2.E-06 1.6E-06 5.E-07 5.0E-04 3.0E-05 6.E-02 1.6E-05 3.E-02 3.7E-06 7.E-03
F RM  8 Total DDT 1.0E+01 ug/kg 3.4E-01 8.9E-06 3.E-06 4.6E-06 2.E-06 1.1E-06 4.E-07 5.0E-04 2.1E-05 4.E-02 1.1E-05 2.E-02 2.5E-06 5.E-03
F RM  8 Total Endosulfan 6.9E-02 ug/kg -- 6.0E-08 -- 3.1E-08 -- 7.4E-09 -- 6.0E-03 1.4E-07 2.E-05 7.2E-08 1.E-05 1.7E-08 3.E-06

Exposure Point Total 2.E-04 1.E-04 3.E-05
F RM  9 Metals
F RM  9 Aluminum 2.3E+00 mg/kg -- 2.0E-03 -- 1.0E-03 -- 2.5E-04 -- 1.0E+00 4.7E-03 5.E-03 2.4E-03 2.E-03 5.8E-04 6.E-04
F RM  9 Antimony 2.8E-03 mg/kg -- 2.5E-06 -- 1.3E-06 -- 3.0E-07 -- 4.0E-04 5.7E-06 1.E-02 3.0E-06 7.E-03 7.1E-07 2.E-03
F RM  9 Arsenic, inorganic 1.7E-02 mg/kg 1.5E+00 1.4E-05 2.E-05 7.4E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 3.4E-05 1.E-01 1.7E-05 6.E-02 4.2E-06 1.E-02
F RM  9 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  9 Chromium 3.3E-01 mg/kg -- 2.8E-04 -- 1.5E-04 -- 3.5E-05 -- 1.5E+00 6.6E-04 4.E-04 3.4E-04 2.E-04 8.2E-05 5.E-05
F RM  9 Copper 3.2E-01 mg/kg -- 2.8E-04 -- 1.4E-04 -- 3.5E-05 -- 4.0E-02 6.6E-04 2.E-02 3.4E-04 8.E-03 8.1E-05 2.E-03
F RM  9 Lead 5.8E-03 mg/kg NL 5.1E-06 -- 2.6E-06 -- 6.3E-07 -- NL 1.2E-05 -- 6.1E-06 -- 1.5E-06 --
F RM  9 Manganese 2.9E-01 mg/kg -- 2.5E-04 -- 1.3E-04 -- 3.1E-05 -- 1.4E-01 5.9E-04 4.E-03 3.0E-04 2.E-03 7.3E-05 5.E-04
F RM  9 Mercury 1.9E-01 mg/kg -- 1.7E-04 -- 8.5E-05 -- 2.0E-05 -- 1.0E-04 3.9E-04 4.E+00 2.0E-04 2.E+00 4.8E-05 5.E-01
F RM  9 Nickel 4.0E-02 mg/kg -- 3.5E-05 -- 1.8E-05 -- 4.3E-06 -- 2.0E-02 8.1E-05 4.E-03 4.2E-05 2.E-03 1.0E-05 5.E-04
F RM  9 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  9 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  9 Thallium 2.6E-03 mg/kg -- 2.2E-06 -- 1.1E-06 -- 2.8E-07 -- 6.6E-05 5.2E-06 8.E-02 2.7E-06 4.E-02 6.4E-07 1.E-02
F RM  9 Zinc 8.9E+00 mg/kg -- 7.8E-03 -- 4.0E-03 -- 9.6E-04 -- 3.0E-01 1.8E-02 6.E-02 9.3E-03 3.E-02 2.2E-03 7.E-03
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  9 Butyltins
F RM  9 Dibutyltin ion 5.0E-01 ug/kg -- 4.3E-07 -- 2.2E-07 -- 5.4E-08 -- 3.0E-04 1.0E-06 3.E-03 5.2E-07 2.E-03 1.3E-07 4.E-04
F RM  9 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  9 PAHs
F RM  9 1-Methylnaphthalene 2.5E-01 ug/kg 2.9E-02 2.2E-07 6.E-09 1.1E-07 3.E-09 2.7E-08 8.E-10 7.0E-02 5.1E-07 7.E-06 2.6E-07 4.E-06 6.3E-08 9.E-07
F RM  9 2-Methylnaphthalene 7.0E-01 ug/kg -- 6.1E-07 -- 3.1E-07 -- 7.5E-08 -- 4.0E-03 1.4E-06 4.E-04 7.3E-07 2.E-04 1.8E-07 4.E-05
F RM  9 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  9 Acenaphthylene 3.7E-01 ug/kg -- 3.2E-07 -- 1.6E-07 -- 3.9E-08 -- 6.0E-02 7.4E-07 1.E-05 3.8E-07 6.E-06 9.1E-08 2.E-06
F RM  9 Anthracene 5.0E-01 ug/kg -- 4.3E-07 -- 2.2E-07 -- 5.3E-08 -- 3.0E-01 1.0E-06 3.E-06 5.2E-07 2.E-06 1.2E-07 4.E-07
F RM  9 Benzo(a)anthracene 3.8E-01 ug/kg 7.3E-01 3.3E-07 2.E-07 1.7E-07 1.E-07 4.1E-08 3.E-08 -- 7.7E-07 -- 4.0E-07 -- 9.5E-08 --
F RM  9 Benzo(a)pyrene 2.6E-01 ug/kg 7.3E+00 2.3E-07 2.E-06 1.2E-07 8.E-07 2.8E-08 2.E-07 -- 5.3E-07 -- 2.7E-07 -- 6.5E-08 --
F RM  9 Benzo(b)fluoranthene 1.7E-01 ug/kg 7.3E-01 1.5E-07 1.E-07 7.5E-08 5.E-08 1.8E-08 1.E-08 -- 3.4E-07 -- 1.7E-07 -- 4.2E-08 --
F RM  9 Benzo(g,h,i)perylene 3.8E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 4.1E-08 -- 3.0E-02 7.7E-07 3.E-05 3.9E-07 1.E-05 9.5E-08 3.E-06
F RM  9 Benzo(k)fluoranthene 2.5E-01 ug/kg 7.3E-02 2.2E-07 2.E-08 1.1E-07 8.E-09 2.7E-08 2.E-09 -- 5.1E-07 -- 2.6E-07 -- 6.2E-08 --
F RM  9 Chrysene 3.8E-01 ug/kg 7.3E-03 3.3E-07 2.E-09 1.7E-07 1.E-09 4.1E-08 3.E-10 -- 7.7E-07 -- 4.0E-07 -- 9.5E-08 --
F RM  9 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  9 Dibenzothiophene 2.3E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.5E-08 -- 4.0E-02 4.7E-07 1.E-05 2.4E-07 6.E-06 5.8E-08 1.E-06
F RM  9 Fluoranthene 2.0E+00 ug/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 4.0E-02 4.1E-06 1.E-04 2.1E-06 5.E-05 5.0E-07 1.E-05
F RM  9 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  9 Indeno(1,2,3-cd)pyrene 4.5E-01 ug/kg 7.3E-01 3.9E-07 3.E-07 2.0E-07 1.E-07 4.8E-08 4.E-08 -- 9.1E-07 -- 4.7E-07 -- 1.1E-07 --
F RM  9 Naphthalene 1.3E+00 ug/kg -- 1.1E-06 -- 5.7E-07 -- 1.4E-07 -- 2.0E-02 2.6E-06 1.E-04 1.3E-06 7.E-05 3.2E-07 2.E-05
F RM  9 Phenanthrene 3.7E+00 ug/kg -- 3.2E-06 -- 1.6E-06 -- 3.9E-07 -- 3.0E-02 7.4E-06 2.E-04 3.8E-06 1.E-04 9.1E-07 3.E-05
F RM  9 Pyrene 1.7E+00 ug/kg -- 1.4E-06 -- 7.4E-07 -- 1.8E-07 -- 3.0E-02 3.3E-06 1.E-04 1.7E-06 6.E-05 4.1E-07 1.E-05
F RM  9 Total Carcinogenic PAHs -- -- -- -- 2.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 7.1E-05 1.E-06 3.6E-05 5.E-07 8.7E-06 1.E-07 2.0E-02 1.7E-04 8.E-03 8.5E-05 4.E-03 2.0E-05 1.E-03
F RM  9 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  9 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  9
Semi-Volatile Organic 
Compounds

F RM  9 Benzyl alcohol 2.6E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.8E-06 -- 5.0E-01 5.3E-05 1.E-04 2.7E-05 5.E-05 6.5E-06 1.E-05
F RM  9 Hexachlorobenzene 4.2E-01 ug/kg 1.6E+00 3.7E-07 6.E-07 1.9E-07 3.E-07 4.5E-08 7.E-08 8.0E-04 8.5E-07 1.E-03 4.4E-07 5.E-04 1.1E-07 1.E-04
F RM  9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 7.2E+01 ug/kg 2.0E+00 6.3E-05 1.E-04 3.2E-05 6.E-05 7.7E-06 2.E-05 2.0E-05 1.5E-04 7.E+00 7.5E-05 4.E+00 1.8E-05 9.E-01
F RM  9 Total PCB Congeners 7.9E+04 pg/g NA 6.9E-05 -- 3.5E-05 -- 8.4E-06 -- NA 1.6E-04 -- 8.2E-05 -- 2.0E-05 --
F RM  9 Total PCBs, Adjusted 7.3E+04 pg/g 2.0E+00 6.4E-05 1.E-04 3.3E-05 7.E-05 7.8E-06 2.E-05 2.0E-05 1.5E-04 7.E+00 7.6E-05 4.E+00 1.8E-05 9.E-01
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 4.2E-01 pg/g 1.3E+05 3.6E-10 5.E-05 1.9E-10 2.E-05 4.5E-11 6.E-06 1.0E-09 8.5E-10 8.E-01 4.3E-10 4.E-01 1.0E-10 1.E-01
F RM  9 Total PCB TEQ 7.1E-01 pg/g 1.3E+05 6.2E-10 8.E-05 3.2E-10 4.E-05 7.6E-11 1.E-05 1.0E-09 1.4E-09 1.E+00 7.4E-10 7.E-01 1.8E-10 2.E-01
F RM  9 Total TEQ -- -- -- -- 1.E-04 -- 7.E-05 -- 2.E-05 -- -- 2.E+00 -- 1.E+00 -- 3.E-01
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  9 Pesticides
F RM  9 Aldrin 8.5E-03 ug/kg 1.7E+01 7.4E-09 1.E-07 3.8E-09 6.E-08 9.1E-10 2.E-08 3.0E-05 1.7E-08 6.E-04 8.9E-09 3.E-04 2.1E-09 7.E-05
F RM  9 alpha-Hexachlorocyclohexane 4.5E-03 ug/kg 6.3E+00 3.9E-09 2.E-08 2.0E-09 1.E-08 4.8E-10 3.E-09 8.0E-03 9.1E-09 1.E-06 4.7E-09 6.E-07 1.1E-09 1.E-07
F RM  9 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  9 Dieldrin 6.3E-01 ug/kg 1.6E+01 5.5E-07 9.E-06 2.8E-07 5.E-06 6.8E-08 1.E-06 5.0E-05 1.3E-06 3.E-02 6.6E-07 1.E-02 1.6E-07 3.E-03
F RM  9 Endrin 3.5E-03 ug/kg -- 3.0E-09 -- 1.6E-09 -- 3.8E-10 -- 3.0E-04 7.1E-09 2.E-05 3.7E-09 1.E-05 8.8E-10 3.E-06
F RM  9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  9 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  9 gamma-Hexachlorocyclohexane 5.0E-03 ug/kg 1.1E+00 4.3E-09 5.E-09 2.2E-09 2.E-09 5.4E-10 6.E-10 3.0E-04 1.0E-08 3.E-05 5.2E-09 2.E-05 1.3E-09 4.E-06
F RM  9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  9 Heptachlor epoxide 1.9E-02 ug/kg 9.1E+00 1.7E-08 2.E-07 8.5E-09 8.E-08 2.0E-09 2.E-08 1.3E-05 3.9E-08 3.E-03 2.0E-08 2.E-03 4.8E-09 4.E-04
F RM  9 Total Chlordanes 1.6E+00 ug/kg 3.5E-01 1.4E-06 5.E-07 7.3E-07 3.E-07 1.8E-07 6.E-08 5.0E-04 3.3E-06 7.E-03 1.7E-06 3.E-03 4.1E-07 8.E-04
F RM  9 Total DDD 2.3E+00 ug/kg 2.4E-01 2.0E-06 5.E-07 1.0E-06 2.E-07 2.5E-07 6.E-08 5.0E-04 4.7E-06 9.E-03 2.4E-06 5.E-03 5.8E-07 1.E-03
F RM  9 Total DDE 1.3E+01 ug/kg 3.4E-01 1.1E-05 4.E-06 5.7E-06 2.E-06 1.4E-06 5.E-07 5.0E-04 2.6E-05 5.E-02 1.3E-05 3.E-02 3.2E-06 6.E-03
F RM  9 Total DDT 3.7E+00 ug/kg 3.4E-01 3.3E-06 1.E-06 1.7E-06 6.E-07 4.0E-07 1.E-07 5.0E-04 7.6E-06 2.E-02 3.9E-06 8.E-03 9.4E-07 2.E-03
F RM  9 Total Endosulfan 8.4E-02 ug/kg -- 7.3E-08 -- 3.7E-08 -- 8.9E-09 -- 6.0E-03 1.7E-07 3.E-05 8.7E-08 1.E-05 2.1E-08 3.E-06

Exposure Point Total 3.E-04 2.E-04 4.E-05
F RM  10 Metals
F RM  10 Aluminum 2.4E+00 mg/kg -- 2.1E-03 -- 1.1E-03 -- 2.6E-04 -- 1.0E+00 4.9E-03 5.E-03 2.5E-03 3.E-03 6.0E-04 6.E-04
F RM  10 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  10 Arsenic, inorganic 1.5E-02 mg/kg 1.5E+00 1.3E-05 2.E-05 6.5E-06 1.E-05 1.6E-06 2.E-06 3.0E-04 2.9E-05 1.E-01 1.5E-05 5.E-02 3.6E-06 1.E-02
F RM  10 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  10 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  10 Copper 3.4E-01 mg/kg -- 3.0E-04 -- 1.5E-04 -- 3.7E-05 -- 4.0E-02 6.9E-04 2.E-02 3.6E-04 9.E-03 8.5E-05 2.E-03
F RM  10 Lead 1.7E-02 mg/kg NL 1.4E-05 -- 7.4E-06 -- 1.8E-06 -- NL 3.3E-05 -- 1.7E-05 -- 4.1E-06 --
F RM  10 Manganese 3.8E-01 mg/kg -- 3.3E-04 -- 1.7E-04 -- 4.1E-05 -- 1.4E-01 7.8E-04 6.E-03 4.0E-04 3.E-03 9.6E-05 7.E-04
F RM  10 Mercury 1.7E-01 mg/kg -- 1.5E-04 -- 7.8E-05 -- 1.9E-05 -- 1.0E-04 3.5E-04 4.E+00 1.8E-04 2.E+00 4.4E-05 4.E-01
F RM  10 Nickel 4.0E-02 mg/kg -- 3.5E-05 -- 1.8E-05 -- 4.3E-06 -- 2.0E-02 8.1E-05 4.E-03 4.2E-05 2.E-03 1.0E-05 5.E-04
F RM  10 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  10 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  10 Thallium 2.3E-03 mg/kg -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 -- 6.6E-05 4.7E-06 7.E-02 2.4E-06 4.E-02 5.8E-07 9.E-03
F RM  10 Zinc 7.5E+00 mg/kg -- 6.5E-03 -- 3.4E-03 -- 8.1E-04 -- 3.0E-01 1.5E-02 5.E-02 7.8E-03 3.E-02 1.9E-03 6.E-03
F RM  10 Butyltins
F RM  10 Dibutyltin ion 3.5E-01 ug/kg -- 3.0E-07 -- 1.5E-07 -- 3.7E-08 -- 3.0E-04 7.0E-07 2.E-03 3.6E-07 1.E-03 8.6E-08 3.E-04
F RM  10 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 5.5E-01 ug/kg 2.9E-02 4.7E-07 1.E-08 2.4E-07 7.E-09 5.8E-08 2.E-09 7.0E-02 1.1E-06 2.E-05 5.7E-07 8.E-06 1.4E-07 2.E-06
F RM  10 2-Methylnaphthalene 5.7E-01 ug/kg -- 4.9E-07 -- 2.5E-07 -- 6.1E-08 -- 4.0E-03 1.1E-06 3.E-04 5.9E-07 1.E-04 1.4E-07 4.E-05
F RM  10 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  10 Acenaphthylene 1.1E-01 ug/kg -- 9.3E-08 -- 4.8E-08 -- 1.1E-08 -- 6.0E-02 2.2E-07 4.E-06 1.1E-07 2.E-06 2.7E-08 4.E-07
F RM  10 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
F RM  10 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  10 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  10 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Dibenzothiophene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  10 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  10 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  10 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Naphthalene 6.3E-01 ug/kg -- 5.5E-07 -- 2.8E-07 -- 6.8E-08 -- 2.0E-02 1.3E-06 6.E-05 6.6E-07 3.E-05 1.6E-07 8.E-06
F RM  10 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  10 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  10 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 5.1E+01 ug/kg 1.4E-02 4.4E-05 6.E-07 2.3E-05 3.E-07 5.5E-06 8.E-08 2.0E-02 1.0E-04 5.E-03 5.3E-05 3.E-03 1.3E-05 6.E-04
F RM  10 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  10 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  10
Semi-Volatile Organic 
Compounds

F RM  10 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  10 Hexachlorobenzene 3.2E-01 ug/kg 1.6E+00 2.8E-07 5.E-07 1.4E-07 2.E-07 3.5E-08 6.E-08 8.0E-04 6.6E-07 8.E-04 3.4E-07 4.E-04 8.1E-08 1.E-04
F RM  10 Hexachlorobutadiene 6.0E-03 ug/kg 7.8E-02 5.2E-09 4.E-10 2.7E-09 2.E-10 6.4E-10 5.E-11 1.0E-03 1.2E-08 1.E-05 6.3E-09 6.E-06 1.5E-09 2.E-06
F RM  10 Phenols
F RM  10 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  10 Total PCB Congeners 1.0E+05 pg/g NA 9.0E-05 -- 4.6E-05 -- 1.1E-05 -- NA 2.1E-04 -- 1.1E-04 -- 2.6E-05 --
F RM  10 Total PCBs, Adjusted 9.7E+04 pg/g 2.0E+00 8.4E-05 2.E-04 4.3E-05 9.E-05 1.0E-05 2.E-05 2.0E-05 2.0E-04 1.E+01 1.0E-04 5.E+00 2.4E-05 1.E+00
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 3.4E-01 pg/g 1.3E+05 3.0E-10 4.E-05 1.5E-10 2.E-05 3.6E-11 5.E-06 1.0E-09 6.9E-10 7.E-01 3.5E-10 4.E-01 8.5E-11 8.E-02
F RM  10 Total PCB TEQ 4.9E-01 pg/g 1.3E+05 4.3E-10 6.E-05 2.2E-10 3.E-05 5.3E-11 7.E-06 1.0E-09 1.0E-09 1.E+00 5.2E-10 5.E-01 1.2E-10 1.E-01
F RM  10 Total TEQ -- -- -- -- 9.E-05 -- 5.E-05 -- 1.E-05 -- -- 2.E+00 -- 9.E-01 -- 2.E-01
F RM  10 Pesticides
F RM  10 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  10 alpha-Hexachlorocyclohexane 5.0E-03 ug/kg 6.3E+00 4.3E-09 3.E-08 2.2E-09 1.E-08 5.4E-10 3.E-09 8.0E-03 1.0E-08 1.E-06 5.2E-09 7.E-07 1.3E-09 2.E-07
F RM  10 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  10 Dieldrin 2.7E-01 ug/kg 1.6E+01 2.3E-07 4.E-06 1.2E-07 2.E-06 2.9E-08 5.E-07 5.0E-05 5.4E-07 1.E-02 2.8E-07 6.E-03 6.7E-08 1.E-03
F RM  10 Endrin 3.3E-03 ug/kg -- 2.8E-09 -- 1.5E-09 -- 3.5E-10 -- 3.0E-04 6.6E-09 2.E-05 3.4E-09 1.E-05 8.1E-10 3.E-06
F RM  10 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  10 Endrin ketone 1.1E-02 ug/kg -- 9.4E-09 -- 4.8E-09 -- 1.2E-09 -- 3.0E-04 2.2E-08 7.E-05 1.1E-08 4.E-05 2.7E-09 9.E-06
F RM  10 gamma-Hexachlorocyclohexane 1.1E-02 ug/kg 1.1E+00 9.6E-09 1.E-08 4.9E-09 5.E-09 1.2E-09 1.E-09 3.0E-04 2.2E-08 7.E-05 1.1E-08 4.E-05 2.8E-09 9.E-06
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  10 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  10 Heptachlor epoxide 1.5E-02 ug/kg 9.1E+00 1.3E-08 1.E-07 6.5E-09 6.E-08 1.6E-09 1.E-08 1.3E-05 2.9E-08 2.E-03 1.5E-08 1.E-03 3.6E-09 3.E-04
F RM  10 Total Chlordanes 1.3E+00 ug/kg 3.5E-01 1.1E-06 4.E-07 5.8E-07 2.E-07 1.4E-07 5.E-08 5.0E-04 2.6E-06 5.E-03 1.4E-06 3.E-03 3.2E-07 6.E-04
F RM  10 Total DDD 1.9E+00 ug/kg 2.4E-01 1.7E-06 4.E-07 8.5E-07 2.E-07 2.0E-07 5.E-08 5.0E-04 3.9E-06 8.E-03 2.0E-06 4.E-03 4.8E-07 1.E-03
F RM  10 Total DDE 7.5E+00 ug/kg 3.4E-01 6.5E-06 2.E-06 3.4E-06 1.E-06 8.0E-07 3.E-07 5.0E-04 1.5E-05 3.E-02 7.8E-06 2.E-02 1.9E-06 4.E-03
F RM  10 Total DDT 2.3E+00 ug/kg 3.4E-01 2.0E-06 7.E-07 1.0E-06 3.E-07 2.5E-07 8.E-08 5.0E-04 4.7E-06 9.E-03 2.4E-06 5.E-03 5.8E-07 1.E-03
F RM  10 Total Endosulfan 6.5E-02 ug/kg -- 5.6E-08 -- 2.9E-08 -- 6.9E-09 -- 6.0E-03 1.3E-07 2.E-05 6.8E-08 1.E-05 1.6E-08 3.E-06

Exposure Point Total 3.E-04 1.E-04 4.E-05
F RM  11 Metals
F RM  11 Aluminum 1.1E+00 mg/kg -- 9.8E-04 -- 5.1E-04 -- 1.2E-04 -- 1.0E+00 2.3E-03 2.E-03 1.2E-03 1.E-03 2.8E-04 3.E-04
F RM  11 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  11 Arsenic, inorganic 1.6E-02 mg/kg 1.5E+00 1.4E-05 2.E-05 7.2E-06 1.E-05 1.7E-06 3.E-06 3.0E-04 3.2E-05 1.E-01 1.7E-05 6.E-02 4.0E-06 1.E-02
F RM  11 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  11 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  11 Copper 3.6E-01 mg/kg -- 3.2E-04 -- 1.6E-04 -- 3.9E-05 -- 4.0E-02 7.4E-04 2.E-02 3.8E-04 1.E-02 9.1E-05 2.E-03
F RM  11 Lead 1.8E-02 mg/kg NL 1.6E-05 -- 8.0E-06 -- 1.9E-06 -- NL 3.7E-05 -- 1.9E-05 -- 4.5E-06 --
F RM  11 Manganese 4.1E-01 mg/kg -- 3.6E-04 -- 1.8E-04 -- 4.4E-05 -- 1.4E-01 8.3E-04 6.E-03 4.3E-04 3.E-03 1.0E-04 7.E-04
F RM  11 Mercury 1.9E-01 mg/kg -- 1.6E-04 -- 8.3E-05 -- 2.0E-05 -- 1.0E-04 3.8E-04 4.E+00 1.9E-04 2.E+00 4.7E-05 5.E-01
F RM  11 Nickel 5.3E-02 mg/kg -- 4.6E-05 -- 2.3E-05 -- 5.6E-06 -- 2.0E-02 1.1E-04 5.E-03 5.5E-05 3.E-03 1.3E-05 7.E-04
F RM  11 Selenium 2.3E+00 mg/kg -- 2.0E-03 -- 1.0E-03 -- 2.4E-04 -- 5.0E-03 4.6E-03 9.E-01 2.4E-03 5.E-01 5.7E-04 1.E-01
F RM  11 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  11 Thallium 2.7E-03 mg/kg -- 2.3E-06 -- 1.2E-06 -- 2.8E-07 -- 6.6E-05 5.4E-06 8.E-02 2.8E-06 4.E-02 6.6E-07 1.E-02
F RM  11 Zinc 8.5E+00 mg/kg -- 7.4E-03 -- 3.8E-03 -- 9.1E-04 -- 3.0E-01 1.7E-02 6.E-02 8.9E-03 3.E-02 2.1E-03 7.E-03
F RM  11 Butyltins
F RM  11 Dibutyltin ion 2.8E-01 ug/kg -- 2.4E-07 -- 1.3E-07 -- 3.0E-08 -- 3.0E-04 5.7E-07 2.E-03 2.9E-07 1.E-03 7.0E-08 2.E-04
F RM  11 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 2.8E-01 ug/kg 2.9E-02 2.4E-07 7.E-09 1.3E-07 4.E-09 3.0E-08 9.E-10 7.0E-02 5.7E-07 8.E-06 2.9E-07 4.E-06 7.0E-08 1.E-06
F RM  11 2-Methylnaphthalene 3.7E-01 ug/kg -- 3.2E-07 -- 1.7E-07 -- 4.0E-08 -- 4.0E-03 7.5E-07 2.E-04 3.9E-07 1.E-04 9.3E-08 2.E-05
F RM  11 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  11 Acenaphthylene 8.7E-02 ug/kg -- 7.6E-08 -- 3.9E-08 -- 9.3E-09 -- 6.0E-02 1.8E-07 3.E-06 9.1E-08 2.E-06 2.2E-08 4.E-07
F RM  11 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
F RM  11 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  11 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Dibenzothiophene 9.4E-02 ug/kg -- 8.1E-08 -- 4.2E-08 -- 1.0E-08 -- 4.0E-02 1.9E-07 5.E-06 9.8E-08 2.E-06 2.3E-08 6.E-07
F RM  11 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  11 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  11 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Naphthalene 6.9E-01 ug/kg -- 6.0E-07 -- 3.1E-07 -- 7.3E-08 -- 2.0E-02 1.4E-06 7.E-05 7.1E-07 4.E-05 1.7E-07 9.E-06
F RM  11 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  11 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  11 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  11 Dibutyl phthalate 3.9E+01 ug/kg -- 3.4E-05 -- 1.7E-05 -- 4.2E-06 -- 1.0E-01 7.9E-05 8.E-04 4.1E-05 4.E-04 9.8E-06 1.E-04
F RM  11 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  11
Semi-Volatile Organic 
Compounds

F RM  11 Benzyl alcohol 1.8E+01 ug/kg -- 1.6E-05 -- 8.0E-06 -- 1.9E-06 -- 5.0E-01 3.7E-05 7.E-05 1.9E-05 4.E-05 4.5E-06 9.E-06
F RM  11 Hexachlorobenzene 3.4E-01 ug/kg 1.6E+00 2.9E-07 5.E-07 1.5E-07 2.E-07 3.6E-08 6.E-08 8.0E-04 6.8E-07 9.E-04 3.5E-07 4.E-04 8.4E-08 1.E-04
F RM  11 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  11 Total PCB Congeners 7.8E+05 pg/g NA 6.8E-04 -- 3.5E-04 -- 8.4E-05 -- NA 1.6E-03 -- 8.2E-04 -- 2.0E-04 --
F RM  11 Total PCBs, Adjusted 7.7E+05 pg/g 2.0E+00 6.7E-04 1.E-03 3.4E-04 7.E-04 8.2E-05 2.E-04 2.0E-05 1.6E-03 8.E+01 8.0E-04 4.E+01 1.9E-04 1.E+01
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 4.4E-01 pg/g 1.3E+05 3.8E-10 5.E-05 1.9E-10 3.E-05 4.7E-11 6.E-06 1.0E-09 8.8E-10 9.E-01 4.5E-10 5.E-01 1.1E-10 1.E-01
F RM  11 Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.6E-10 7.E-05 1.3E-10 2.E-05 1.0E-09 2.5E-09 3.E+00 1.3E-09 1.E+00 3.1E-10 3.E-01
F RM  11 Total TEQ -- -- -- -- 2.E-04 -- 1.E-04 -- 2.E-05 -- -- 3.E+00 -- 2.E+00 -- 4.E-01
F RM  11 Pesticides
F RM  11 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  11 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  11 beta-Hexachlorocyclohexane 5.0E-03 ug/kg 1.8E+00 4.3E-09 8.E-09 2.2E-09 4.E-09 5.4E-10 1.E-09 6.0E-04 1.0E-08 2.E-05 5.2E-09 9.E-06 1.3E-09 2.E-06
F RM  11 Dieldrin 2.5E-01 ug/kg 1.6E+01 2.2E-07 4.E-06 1.1E-07 2.E-06 2.7E-08 4.E-07 5.0E-05 5.2E-07 1.E-02 2.6E-07 5.E-03 6.4E-08 1.E-03
F RM  11 Endrin 6.8E-03 ug/kg -- 5.9E-09 -- 3.0E-09 -- 7.2E-10 -- 3.0E-04 1.4E-08 5.E-05 7.0E-09 2.E-05 1.7E-09 6.E-06
F RM  11 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  11 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  11 gamma-Hexachlorocyclohexane 5.5E-03 ug/kg 1.1E+00 4.8E-09 5.E-09 2.5E-09 3.E-09 5.9E-10 6.E-10 3.0E-04 1.1E-08 4.E-05 5.7E-09 2.E-05 1.4E-09 5.E-06
F RM  11 Heptachlor 5.0E-03 ug/kg 4.5E+00 4.3E-09 2.E-08 2.2E-09 1.E-08 5.4E-10 2.E-09 5.0E-04 1.0E-08 2.E-05 5.2E-09 1.E-05 1.3E-09 3.E-06
F RM  11 Heptachlor epoxide 1.4E-02 ug/kg 9.1E+00 1.2E-08 1.E-07 6.3E-09 6.E-08 1.5E-09 1.E-08 1.3E-05 2.8E-08 2.E-03 1.5E-08 1.E-03 3.5E-09 3.E-04
F RM  11 Total Chlordanes 1.3E+00 ug/kg 3.5E-01 1.2E-06 4.E-07 6.0E-07 2.E-07 1.4E-07 5.E-08 5.0E-04 2.7E-06 5.E-03 1.4E-06 3.E-03 3.3E-07 7.E-04
F RM  11 Total DDD 7.5E-01 ug/kg 2.4E-01 6.5E-07 2.E-07 3.3E-07 8.E-08 8.0E-08 2.E-08 5.0E-04 1.5E-06 3.E-03 7.8E-07 2.E-03 1.9E-07 4.E-04
F RM  11 Total DDE 5.4E+00 ug/kg 3.4E-01 4.7E-06 2.E-06 2.4E-06 8.E-07 5.8E-07 2.E-07 5.0E-04 1.1E-05 2.E-02 5.6E-06 1.E-02 1.3E-06 3.E-03
F RM  11 Total DDT 7.4E-01 ug/kg 3.4E-01 6.5E-07 2.E-07 3.3E-07 1.E-07 8.0E-08 3.E-08 5.0E-04 1.5E-06 3.E-03 7.7E-07 2.E-03 1.9E-07 4.E-04
F RM  11 Total Endosulfan 6.2E-02 ug/kg -- 5.4E-08 -- 2.8E-08 -- 6.6E-09 -- 6.0E-03 1.3E-07 2.E-05 6.5E-08 1.E-05 1.6E-08 3.E-06

Exposure Point Total 2.E-03 8.E-04 2.E-04
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F Study Area Wide Metals
F Study Area Wide Aluminum 2.1E+00 mg/kg -- 1.8E-03 -- 9.3E-04 -- 2.2E-04 -- 1.0E+00 4.2E-03 4.E-03 2.2E-03 2.E-03 5.2E-04 5.E-04
F Study Area Wide Antimony 2.2E-03 mg/kg -- 1.9E-06 -- 1.0E-06 -- 2.4E-07 -- 4.0E-04 4.5E-06 1.E-02 2.3E-06 6.E-03 5.6E-07 1.E-03
F Study Area Wide Arsenic, inorganic 1.9E-02 mg/kg 1.5E+00 1.7E-05 3.E-05 8.7E-06 1.E-05 2.1E-06 3.E-06 3.0E-04 4.0E-05 1.E-01 2.0E-05 7.E-02 4.9E-06 2.E-02
F Study Area Wide Cadmium 7.0E-04 mg/kg -- 6.1E-07 -- 3.1E-07 -- 7.5E-08 -- 1.0E-03 1.4E-06 1.E-03 7.3E-07 7.E-04 1.8E-07 2.E-04
F Study Area Wide Chromium 9.0E-02 mg/kg -- 7.8E-05 -- 4.0E-05 -- 9.6E-06 -- 1.5E+00 1.8E-04 1.E-04 9.3E-05 6.E-05 2.2E-05 1.E-05
F Study Area Wide Copper 3.9E-01 mg/kg -- 3.4E-04 -- 1.8E-04 -- 4.2E-05 -- 4.0E-02 8.0E-04 2.E-02 4.1E-04 1.E-02 9.9E-05 2.E-03
F Study Area Wide Lead 3.9E-02 mg/kg NL 3.4E-05 -- 1.8E-05 -- 4.2E-06 -- NL 7.9E-05 -- 4.1E-05 -- 9.8E-06 --
F Study Area Wide Manganese 3.4E-01 mg/kg -- 3.0E-04 -- 1.5E-04 -- 3.6E-05 -- 1.4E-01 6.9E-04 5.E-03 3.6E-04 3.E-03 8.5E-05 6.E-04
F Study Area Wide Mercury 1.5E-01 mg/kg -- 1.3E-04 -- 6.9E-05 -- 1.7E-05 -- 1.0E-04 3.1E-04 3.E+00 1.6E-04 2.E+00 3.9E-05 4.E-01
F Study Area Wide Nickel 6.0E-02 mg/kg -- 5.2E-05 -- 2.7E-05 -- 6.4E-06 -- 2.0E-02 1.2E-04 6.E-03 6.2E-05 3.E-03 1.5E-05 7.E-04
F Study Area Wide Selenium 2.7E-01 mg/kg -- 2.3E-04 -- 1.2E-04 -- 2.8E-05 -- 5.0E-03 5.4E-04 1.E-01 2.8E-04 6.E-02 6.6E-05 1.E-02
F Study Area Wide Silver 5.7E-04 mg/kg -- 4.9E-07 -- 2.5E-07 -- 6.1E-08 -- 5.0E-03 1.2E-06 2.E-04 5.9E-07 1.E-04 1.4E-07 3.E-05
F Study Area Wide Thallium 3.9E-03 mg/kg -- 3.4E-06 -- 1.7E-06 -- 4.1E-07 -- 6.6E-05 7.8E-06 1.E-01 4.0E-06 6.E-02 9.7E-07 1.E-02
F Study Area Wide Zinc 8.7E+00 mg/kg -- 7.5E-03 -- 3.9E-03 -- 9.3E-04 -- 3.0E-01 1.8E-02 6.E-02 9.0E-03 3.E-02 2.2E-03 7.E-03
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 4.6E-01 ug/kg -- 4.0E-07 -- 2.0E-07 -- 4.9E-08 -- 3.0E-04 9.3E-07 3.E-03 4.8E-07 2.E-03 1.1E-07 4.E-04
F Study Area Wide Tributyltin ion 2.9E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 3.1E-08 -- 3.0E-04 5.8E-07 2.E-03 3.0E-07 1.E-03 7.2E-08 2.E-04
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 7.0E-01 ug/kg 2.9E-02 6.1E-07 2.E-08 3.1E-07 9.E-09 7.5E-08 2.E-09 7.0E-02 1.4E-06 2.E-05 7.3E-07 1.E-05 1.7E-07 2.E-06
F Study Area Wide 2-Methylnaphthalene 9.3E-01 ug/kg -- 8.1E-07 -- 4.2E-07 -- 1.0E-07 -- 4.0E-03 1.9E-06 5.E-04 9.7E-07 2.E-04 2.3E-07 6.E-05
F Study Area Wide Acenaphthene 8.3E-01 ug/kg -- 7.2E-07 -- 3.7E-07 -- 8.9E-08 -- 6.0E-02 1.7E-06 3.E-05 8.7E-07 1.E-05 2.1E-07 3.E-06
F Study Area Wide Acenaphthylene 3.9E-01 ug/kg -- 3.4E-07 -- 1.7E-07 -- 4.1E-08 -- 6.0E-02 7.8E-07 1.E-05 4.0E-07 7.E-06 9.7E-08 2.E-06
F Study Area Wide Anthracene 6.6E-01 ug/kg -- 5.7E-07 -- 3.0E-07 -- 7.1E-08 -- 3.0E-01 1.3E-06 4.E-06 6.9E-07 2.E-06 1.7E-07 6.E-07
F Study Area Wide Benzo(a)anthracene 4.1E-01 ug/kg 7.3E-01 3.5E-07 3.E-07 1.8E-07 1.E-07 4.4E-08 3.E-08 -- 8.3E-07 -- 4.2E-07 -- 1.0E-07 --
F Study Area Wide Benzo(a)pyrene 3.3E-01 ug/kg 7.3E+00 2.9E-07 2.E-06 1.5E-07 1.E-06 3.6E-08 3.E-07 -- 6.8E-07 -- 3.5E-07 -- 8.4E-08 --
F Study Area Wide Benzo(b)fluoranthene 2.8E-01 ug/kg 7.3E-01 2.5E-07 2.E-07 1.3E-07 9.E-08 3.0E-08 2.E-08 -- 5.7E-07 -- 3.0E-07 -- 7.1E-08 --
F Study Area Wide Benzo(g,h,i)perylene 3.2E-01 ug/kg -- 2.7E-07 -- 1.4E-07 -- 3.4E-08 -- 3.0E-02 6.4E-07 2.E-05 3.3E-07 1.E-05 7.9E-08 3.E-06
F Study Area Wide Benzo(k)fluoranthene 2.2E-01 ug/kg 7.3E-02 1.9E-07 1.E-08 9.9E-08 7.E-09 2.4E-08 2.E-09 -- 4.5E-07 -- 2.3E-07 -- 5.5E-08 --
F Study Area Wide Chrysene 7.7E-01 ug/kg 7.3E-03 6.7E-07 5.E-09 3.5E-07 3.E-09 8.3E-08 6.E-10 -- 1.6E-06 -- 8.1E-07 -- 1.9E-07 --
F Study Area Wide Dibenzo(a,h)anthracene 5.6E-02 ug/kg 7.3E+00 4.9E-08 4.E-07 2.5E-08 2.E-07 6.0E-09 4.E-08 -- 1.1E-07 -- 5.9E-08 -- 1.4E-08 --
F Study Area Wide Dibenzothiophene 5.1E-01 ug/kg -- 4.4E-07 -- 2.3E-07 -- 5.4E-08 -- 4.0E-02 1.0E-06 3.E-05 5.3E-07 1.E-05 1.3E-07 3.E-06
F Study Area Wide Fluoranthene 2.3E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 -- 4.0E-02 4.6E-06 1.E-04 2.4E-06 6.E-05 5.7E-07 1.E-05
F Study Area Wide Fluorene 8.1E-01 ug/kg -- 7.0E-07 -- 3.6E-07 -- 8.6E-08 -- 4.0E-02 1.6E-06 4.E-05 8.4E-07 2.E-05 2.0E-07 5.E-06
F Study Area Wide Indeno(1,2,3-cd)pyrene 3.0E-01 ug/kg 7.3E-01 2.6E-07 2.E-07 1.4E-07 1.E-07 3.2E-08 2.E-08 -- 6.1E-07 -- 3.2E-07 -- 7.6E-08 --
F Study Area Wide Naphthalene 1.7E+00 ug/kg -- 1.4E-06 -- 7.4E-07 -- 1.8E-07 -- 2.0E-02 3.4E-06 2.E-04 1.7E-06 9.E-05 4.2E-07 2.E-05
F Study Area Wide Phenanthrene 3.8E+00 ug/kg -- 3.3E-06 -- 1.7E-06 -- 4.0E-07 -- 3.0E-02 7.6E-06 3.E-04 3.9E-06 1.E-04 9.4E-07 3.E-05
F Study Area Wide Pyrene 1.8E+00 ug/kg -- 1.5E-06 -- 7.9E-07 -- 1.9E-07 -- 3.0E-02 3.6E-06 1.E-04 1.8E-06 6.E-05 4.4E-07 1.E-05
F Study Area Wide Total Carcinogenic PAHs -- -- -- -- 3.E-06 -- 2.E-06 -- 4.E-07 -- -- -- -- -- -- --
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 4.4E+01 ug/kg 1.4E-02 3.8E-05 5.E-07 2.0E-05 3.E-07 4.7E-06 7.E-08 2.0E-02 8.9E-05 4.E-03 4.6E-05 2.E-03 1.1E-05 5.E-04
F Study Area Wide Dibutyl phthalate 2.8E+01 ug/kg -- 2.5E-05 -- 1.3E-05 -- 3.0E-06 -- 1.0E-01 5.7E-05 6.E-04 2.9E-05 3.E-04 7.1E-06 7.E-05
F Study Area Wide Diethyl phthalate 6.8E+00 ug/kg -- 6.0E-06 -- 3.1E-06 -- 7.3E-07 -- 8.0E-01 1.4E-05 2.E-05 7.1E-06 9.E-06 1.7E-06 2.E-06
F Study Area Wide Semi-Volatile Organic 
F Study Area Wide Benzyl alcohol 1.9E+01 ug/kg -- 1.7E-05 -- 8.5E-06 -- 2.0E-06 -- 5.0E-01 3.9E-05 8.E-05 2.0E-05 4.E-05 4.8E-06 1.E-05
F Study Area Wide Hexachlorobenzene 3.9E-01 ug/kg 1.6E+00 3.4E-07 5.E-07 1.7E-07 3.E-07 4.2E-08 7.E-08 8.0E-04 7.9E-07 1.E-03 4.1E-07 5.E-04 9.7E-08 1.E-04
F Study Area Wide Hexachlorobutadiene 1.7E-02 ug/kg 7.8E-02 1.5E-08 1.E-09 7.6E-09 6.E-10 1.8E-09 1.E-10 1.0E-03 3.4E-08 3.E-05 1.8E-08 2.E-05 4.2E-09 4.E-06
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 6.4E+00 ug/kg -- 5.6E-06 -- 2.9E-06 -- 6.9E-07 -- 5.0E-03 1.3E-05 3.E-03 6.7E-06 1.E-03 1.6E-06 3.E-04
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 6.2E+01 ug/kg 2.0E+00 5.4E-05 1.E-04 2.8E-05 6.E-05 6.6E-06 1.E-05 2.0E-05 1.3E-04 6.E+00 6.5E-05 3.E+00 1.6E-05 8.E-01
F Study Area Wide Total PCB Congeners 1.7E+05 pg/g NA 1.4E-04 -- 7.4E-05 -- 1.8E-05 -- NA 3.4E-04 -- 1.7E-04 -- 4.2E-05 --
F Study Area Wide Total PCBs, Adjusted 1.6E+05 pg/g 2.0E+00 1.4E-04 3.E-04 7.1E-05 1.E-04 1.7E-05 3.E-05 2.0E-05 3.2E-04 2.E+01 1.6E-04 8.E+00 4.0E-05 2.E+00
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 9.3E-01 pg/g 1.3E+05 8.1E-10 1.E-04 4.2E-10 5.E-05 1.0E-10 1.E-05 1.0E-09 1.9E-09 2.E+00 9.7E-10 1.E+00 2.3E-10 2.E-01
F Study Area Wide Total PCB TEQ 6.7E-01 pg/g 1.3E+05 5.8E-10 8.E-05 3.0E-10 4.E-05 7.1E-11 9.E-06 1.0E-09 1.4E-09 1.E+00 6.9E-10 7.E-01 1.7E-10 2.E-01
F Study Area Wide Total TEQ -- -- -- -- 2.E-04 -- 9.E-05 -- 2.E-05 -- -- 3.E+00 -- 2.E+00 -- 4.E-01
F Study Area Wide Pesticides
F Study Area Wide Aldrin 5.6E-03 ug/kg 1.7E+01 4.9E-09 8.E-08 2.5E-09 4.E-08 6.0E-10 1.E-08 3.0E-05 1.1E-08 4.E-04 5.8E-09 2.E-04 1.4E-09 5.E-05
F Study Area Wide alpha-Hexachlorocyclohexane 3.4E-03 ug/kg 6.3E+00 3.0E-09 2.E-08 1.5E-09 1.E-08 3.7E-10 2.E-09 8.0E-03 6.9E-09 9.E-07 3.6E-09 4.E-07 8.5E-10 1.E-07
F Study Area Wide beta-Hexachlorocyclohexane 2.9E-01 ug/kg 1.8E+00 2.5E-07 4.E-07 1.3E-07 2.E-07 3.1E-08 6.E-08 6.0E-04 5.8E-07 1.E-03 3.0E-07 5.E-04 7.2E-08 1.E-04
F Study Area Wide Dieldrin 5.5E-01 ug/kg 1.6E+01 4.8E-07 8.E-06 2.5E-07 4.E-06 5.9E-08 9.E-07 5.0E-05 1.1E-06 2.E-02 5.7E-07 1.E-02 1.4E-07 3.E-03
F Study Area Wide Endrin 3.3E-03 ug/kg -- 2.9E-09 -- 1.5E-09 -- 3.6E-10 -- 3.0E-04 6.8E-09 2.E-05 3.5E-09 1.E-05 8.3E-10 3.E-06
F Study Area Wide Endrin aldehyde 2.2E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.4E-08 -- 3.0E-04 4.6E-07 2.E-03 2.3E-07 8.E-04 5.6E-08 2.E-04
F Study Area Wide Endrin ketone 5.7E-03 ug/kg -- 5.0E-09 -- 2.6E-09 -- 6.2E-10 -- 3.0E-04 1.2E-08 4.E-05 6.0E-09 2.E-05 1.4E-09 5.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 4.1E-03 ug/kg 1.1E+00 3.6E-09 4.E-09 1.9E-09 2.E-09 4.4E-10 5.E-10 3.0E-04 8.4E-09 3.E-05 4.3E-09 1.E-05 1.0E-09 3.E-06
F Study Area Wide Heptachlor 2.6E-03 ug/kg 4.5E+00 2.3E-09 1.E-08 1.2E-09 5.E-09 2.8E-10 1.E-09 5.0E-04 5.3E-09 1.E-05 2.7E-09 5.E-06 6.5E-10 1.E-06
F Study Area Wide Heptachlor epoxide 1.7E-02 ug/kg 9.1E+00 1.5E-08 1.E-07 7.5E-09 7.E-08 1.8E-09 2.E-08 1.3E-05 3.4E-08 3.E-03 1.7E-08 1.E-03 4.2E-09 3.E-04
F Study Area Wide Total Chlordanes 2.1E+00 ug/kg 3.5E-01 1.8E-06 6.E-07 9.3E-07 3.E-07 2.2E-07 8.E-08 5.0E-04 4.2E-06 8.E-03 2.2E-06 4.E-03 5.2E-07 1.E-03
F Study Area Wide Total DDD 6.1E+00 ug/kg 2.4E-01 5.3E-06 1.E-06 2.7E-06 7.E-07 6.6E-07 2.E-07 5.0E-04 1.2E-05 2.E-02 6.4E-06 1.E-02 1.5E-06 3.E-03
F Study Area Wide Total DDE 1.3E+01 ug/kg 3.4E-01 1.2E-05 4.E-06 6.0E-06 2.E-06 1.4E-06 5.E-07 5.0E-04 2.7E-05 5.E-02 1.4E-05 3.E-02 3.4E-06 7.E-03
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TABLE 5-91.
Calculation of Cancer Risks and Noncancer Hazards - Adult Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Risk CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F Study Area Wide Total DDT 6.6E+00 ug/kg 3.4E-01 5.7E-06 2.E-06 2.9E-06 1.E-06 7.1E-07 2.E-07 5.0E-04 1.3E-05 3.E-02 6.9E-06 1.E-02 1.6E-06 3.E-03
F Study Area Wide Total Endosulfan 6.8E-02 ug/kg -- 5.9E-08 -- 3.0E-08 -- 7.3E-09 -- 6.0E-03 1.4E-07 2.E-05 7.1E-08 1.E-05 1.7E-08 3.E-06

Exposure Point Total 5.E-04 3.E-04 6.E-05

Notes:
a
b Numbers presented are rounded values.  Sums calculated before rounding.
c Toxicity values for trivalent Chromium used to assess total Chromium.
d

e

Abbreviations:
-- = Not applicable.
CDI = Chronic Daily Intake.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
EPC = Exposure Point Concentration.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
pg/g = picograms per gram.
RfD = Reference Dose.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
ug/kg = micrograms per kilogram.
WB = Whole body.

Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 0-12 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 0-12 for this species.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental 
Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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WB RM  2 Metals
WB RM  2 Aluminum 9.E-04 9.E-04
WB RM  2 Antimony ND
WB RM  2 Arsenic, inorganic 3.E-02 3.E-02
WB RM  2 Cadmium 8.E-04 8.E-04
WB RM  2 Chromium 2.E-05
WB RM  2 Copper 4.E-03 4.E-03
WB RM  2 Lead --
WB RM  2 Manganese 3.E-03 3.E-03
WB RM  2 Mercury 1.E-01 1.E-01
WB RM  2 Nickel 1.E-03 1.E-03
WB RM  2 Selenium ND
WB RM  2 Silver 7.E-05 7.E-05
WB RM  2 Thallium 3.E-02 3.E-02 3.E-02
WB RM  2 Zinc 1.E-02 1.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 3.E-04 3.E-04
WB RM  2 Tributyltin ion ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 8.E-06
WB RM  2 2-Methylnaphthalene 2.E-04 2.E-04
WB RM  2 Acenaphthene 3.E-05 3.E-05
WB RM  2 Acenaphthylene 2.E-06 2.E-06
WB RM  2 Anthracene 1.E-06
WB RM  2 Benzo(a)anthracene ND
WB RM  2 Benzo(a)pyrene ND
WB RM  2 Benzo(b)fluoranthene ND
WB RM  2 Benzo(g,h,i)perylene ND
WB RM  2 Benzo(k)fluoranthene ND
WB RM  2 Chrysene ND
WB RM  2 Dibenzo(a,h)anthracene ND
WB RM  2 Dibenzothiophene 8.E-06 8.E-06
WB RM  2 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
WB RM  2 Fluorene 3.E-05 3.E-05

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 Indeno(1,2,3-cd)pyrene ND
WB RM  2 Naphthalene 2.E-05 2.E-05
WB RM  2 Phenanthrene 8.E-05 8.E-05
WB RM  2 Pyrene ND
WB RM  2 Total Carcinogenic PAHs --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND
WB RM  2 Dibutyl phthalate ND
WB RM  2 Diethyl phthalate ND
WB RM  2 Di-n-octyl phthalate ND

WB RM  2 Semi-Volatile Organic Compounds
WB RM  2 Benzoic acid 4.E-05
WB RM  2 Benzyl alcohol 1.E-05 1.E-05
WB RM  2 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  2 Dibenzofuran 1.E-05 1.E-05
WB RM  2 Hexachlorobenzene 5.E-04 5.E-04
WB RM  2 Hexachlorobutadiene ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND
WB RM  2 4-Nitrophenol ND
WB RM  2 Phenol ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA
WB RM  2 Total PCB Congeners --
WB RM  2 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 3.E-01 3.E-01
WB RM  2 Total PCB TEQ 5.E+00 5.E+00
WB RM  2 Total TEQ 6.E+00 6.E+00
WB RM  2 Pesticides
WB RM  2 Aldrin 9.E-05 9.E-05
WB RM  2 alpha-Hexachlorocyclohexane 8.E-07 8.E-07
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 beta-Hexachlorocyclohexane ND
WB RM  2 Dieldrin 1.E-02 1.E-02
WB RM  2 Endrin 3.E-05 3.E-05
WB RM  2 Endrin aldehyde ND
WB RM  2 Endrin ketone 1.E-05 1.E-05
WB RM  2 gamma-Hexachlorocyclohexane ND
WB RM  2 Heptachlor ND
WB RM  2 Heptachlor epoxide 3.E-03 3.E-03
WB RM  2 Total Chlordanes 5.E-03 5.E-03
WB RM  2 Total DDD 9.E-03 9.E-03
WB RM  2 Total DDE 3.E-02 3.E-02
WB RM  2 Total DDT 3.E-03 3.E-03
WB RM  2 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Totalb 4.E-02 3.E-02 9.E-04 4.E-03 1.E-01 1.E-03 1.E-01 2.E+01 2.E-04 6.E+00
WB RM  3 Metals
WB RM  3 Aluminum 1.E-03 1.E-03
WB RM  3 Antimony 6.E-04 6.E-04
WB RM  3 Arsenic, inorganic 3.E-02 3.E-02
WB RM  3 Cadmium 2.E-03 2.E-03
WB RM  3 Chromium 5.E-05
WB RM  3 Copper 5.E-03 5.E-03
WB RM  3 Lead --
WB RM  3 Manganese 3.E-03 3.E-03
WB RM  3 Mercury 3.E-01 3.E-01
WB RM  3 Nickel 1.E-03 1.E-03
WB RM  3 Selenium ND
WB RM  3 Silver 8.E-05 8.E-05
WB RM  3 Thallium 3.E-02 3.E-02 3.E-02
WB RM  3 Zinc 1.E-02 1.E-02
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 4.E-04 4.E-04
WB RM  3 Tributyltin ion 7.E-04 7.E-04
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 1.E-05
WB RM  3 2-Methylnaphthalene 3.E-04 3.E-04
WB RM  3 Acenaphthene 3.E-05 3.E-05
WB RM  3 Acenaphthylene 3.E-06 3.E-06
WB RM  3 Anthracene 3.E-06
WB RM  3 Benzo(a)anthracene --
WB RM  3 Benzo(a)pyrene ND
WB RM  3 Benzo(b)fluoranthene ND
WB RM  3 Benzo(g,h,i)perylene ND
WB RM  3 Benzo(k)fluoranthene ND
WB RM  3 Chrysene --
WB RM  3 Dibenzo(a,h)anthracene ND
WB RM  3 Dibenzothiophene 1.E-05 1.E-05
WB RM  3 Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
WB RM  3 Fluorene 8.E-05 8.E-05
WB RM  3 Indeno(1,2,3-cd)pyrene ND
WB RM  3 Naphthalene 2.E-05 2.E-05
WB RM  3 Phenanthrene 1.E-04 1.E-04
WB RM  3 Pyrene 5.E-05 5.E-05
WB RM  3 Total Carcinogenic PAHs --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND
WB RM  3 Dibutyl phthalate ND
WB RM  3 Diethyl phthalate ND
WB RM  3 Di-n-octyl phthalate 3.E-03 3.E-03

WB RM  3 Semi-Volatile Organic Compounds
WB RM  3 Benzoic acid 4.E-05
WB RM  3 Benzyl alcohol 1.E-05 1.E-05
WB RM  3 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  3 Dibenzofuran 2.E-05 2.E-05
WB RM  3 Hexachlorobenzene 6.E-04 6.E-04
WB RM  3 Hexachlorobutadiene 6.E-06 6.E-06
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 Phenols
WB RM  3 4-Methylphenol ND
WB RM  3 4-Nitrophenol ND
WB RM  3 Phenol ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 1.E+01 1.E+01
WB RM  3 Total PCB Congeners --
WB RM  3 Total PCBs, Adjusted 1.E+01 1.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 4.E-01 4.E-01
WB RM  3 Total PCB TEQ 3.E+00 3.E+00
WB RM  3 Total TEQ 4.E+00 4.E+00
WB RM  3 Pesticides
WB RM  3 Aldrin 2.E-04 2.E-04
WB RM  3 alpha-Hexachlorocyclohexane 8.E-07 8.E-07
WB RM  3 beta-Hexachlorocyclohexane 3.E-06 3.E-06
WB RM  3 Dieldrin 1.E-02 1.E-02
WB RM  3 Endrin 2.E-05 2.E-05
WB RM  3 Endrin aldehyde 5.E-06 5.E-06
WB RM  3 Endrin ketone ND
WB RM  3 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB RM  3 Heptachlor 1.E-05 1.E-05
WB RM  3 Heptachlor epoxide 3.E-03 3.E-03
WB RM  3 Total Chlordanes 6.E-03 6.E-03
WB RM  3 Total DDD 2.E-02 2.E-02
WB RM  3 Total DDE 7.E-02 7.E-02
WB RM  3 Total DDT 9.E-03 9.E-03
WB RM  3 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 5.E-02 3.E-02 2.E-03 5.E-03 3.E-01 1.E-03 2.E-01 1.E+01 3.E-04 4.E+00
WB RM  4 Metals
WB RM  4 Aluminum 2.E-03 2.E-03
WB RM  4 Antimony ND
WB RM  4 Arsenic, inorganic 3.E-02 3.E-02
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Cadmium 2.E-03 2.E-03
WB RM  4 Chromium 2.E-04
WB RM  4 Copper 5.E-03 5.E-03
WB RM  4 Lead --
WB RM  4 Manganese 4.E-03 4.E-03
WB RM  4 Mercury 3.E-01 3.E-01
WB RM  4 Nickel 2.E-03 2.E-03
WB RM  4 Selenium ND
WB RM  4 Silver ND
WB RM  4 Thallium 3.E-02 3.E-02 3.E-02
WB RM  4 Zinc 1.E-02 1.E-02
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 6.E-04 6.E-04
WB RM  4 Tributyltin ion 1.E-03 1.E-03
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 7.E-06
WB RM  4 2-Methylnaphthalene 2.E-04 2.E-04
WB RM  4 Acenaphthene 2.E-04 2.E-04
WB RM  4 Acenaphthylene 3.E-06 3.E-06
WB RM  4 Anthracene 1.E-06
WB RM  4 Benzo(a)anthracene --
WB RM  4 Benzo(a)pyrene --
WB RM  4 Benzo(b)fluoranthene --
WB RM  4 Benzo(g,h,i)perylene 2.E-06 2.E-06
WB RM  4 Benzo(k)fluoranthene --
WB RM  4 Chrysene --
WB RM  4 Dibenzo(a,h)anthracene --
WB RM  4 Dibenzothiophene 6.E-06 6.E-06
WB RM  4 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB RM  4 Fluorene 4.E-05 4.E-05
WB RM  4 Indeno(1,2,3-cd)pyrene --
WB RM  4 Naphthalene 2.E-05 2.E-05
WB RM  4 Phenanthrene 2.E-04 2.E-04
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Pyrene 3.E-04 3.E-04
WB RM  4 Total Carcinogenic PAHs --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 1.E+00 1.E+00
WB RM  4 Dibutyl phthalate 7.E-05 7.E-05
WB RM  4 Diethyl phthalate 3.E-06 3.E-06
WB RM  4 Di-n-octyl phthalate 5.E-03 5.E-03

WB RM  4 Semi-Volatile Organic Compounds
WB RM  4 Benzoic acid 3.E-05
WB RM  4 Benzyl alcohol 2.E-05 2.E-05
WB RM  4 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  4 Dibenzofuran 2.E-05 2.E-05
WB RM  4 Hexachlorobenzene 7.E-04 7.E-04
WB RM  4 Hexachlorobutadiene 2.E-05 2.E-05
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND
WB RM  4 4-Nitrophenol 7.E-04 7.E-04 7.E-04
WB RM  4 Phenol ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 2.E+01 2.E+01
WB RM  4 Total PCB Congeners --
WB RM  4 Total PCBs, Adjusted 1.E+01 1.E+01
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 7.E-01 7.E-01
WB RM  4 Total PCB TEQ 3.E+00 3.E+00
WB RM  4 Total TEQ 3.E+00 3.E+00
WB RM  4 Pesticides
WB RM  4 Aldrin 2.E-04 2.E-04
WB RM  4 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  4 beta-Hexachlorocyclohexane 5.E-06 5.E-06
WB RM  4 Dieldrin 1.E-02 1.E-02
WB RM  4 Endrin 2.E-05 2.E-05
WB RM  4 Endrin aldehyde ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Endrin ketone ND
WB RM  4 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB RM  4 Heptachlor 7.E-06 7.E-06
WB RM  4 Heptachlor epoxide 3.E-03 3.E-03
WB RM  4 Total Chlordanes 7.E-03 7.E-03
WB RM  4 Total DDD 2.E-02 2.E-02
WB RM  4 Total DDE 9.E-02 9.E-02
WB RM  4 Total DDT 2.E-02 2.E-02
WB RM  4 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 4.E-02 3.E-02 2.E-03 5.E-03 3.E-01 3.E-03 1.E+00 1.E+01 2.E-04 3.E+00
WB RM  5 Metals
WB RM  5 Aluminum 1.E-03 1.E-03
WB RM  5 Antimony ND
WB RM  5 Arsenic, inorganic 3.E-02 3.E-02
WB RM  5 Cadmium 3.E-03 3.E-03
WB RM  5 Chromium 7.E-05
WB RM  5 Copper 5.E-03 5.E-03
WB RM  5 Lead --
WB RM  5 Manganese 3.E-03 3.E-03
WB RM  5 Mercury 3.E-01 3.E-01
WB RM  5 Nickel 9.E-04 9.E-04
WB RM  5 Selenium ND
WB RM  5 Silver ND
WB RM  5 Thallium 2.E-02 2.E-02 2.E-02
WB RM  5 Zinc 1.E-02 1.E-02
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 4.E-04 4.E-04
WB RM  5 Tributyltin ion ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 1.E-05
WB RM  5 2-Methylnaphthalene 2.E-04 2.E-04
WB RM  5 Acenaphthene 4.E-05 4.E-05
WB RM  5 Acenaphthylene 4.E-06 4.E-06
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Anthracene 5.E-07
WB RM  5 Benzo(a)anthracene --
WB RM  5 Benzo(a)pyrene --
WB RM  5 Benzo(b)fluoranthene --
WB RM  5 Benzo(g,h,i)perylene 5.E-06 5.E-06
WB RM  5 Benzo(k)fluoranthene --
WB RM  5 Chrysene --
WB RM  5 Dibenzo(a,h)anthracene --
WB RM  5 Dibenzothiophene 3.E-06 3.E-06
WB RM  5 Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
WB RM  5 Fluorene 2.E-04 2.E-04
WB RM  5 Indeno(1,2,3-cd)pyrene --
WB RM  5 Naphthalene 3.E-05 3.E-05
WB RM  5 Phenanthrene 2.E-04 2.E-04
WB RM  5 Pyrene 2.E-05 2.E-05
WB RM  5 Total Carcinogenic PAHs --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND
WB RM  5 Dibutyl phthalate ND
WB RM  5 Diethyl phthalate ND
WB RM  5 Di-n-octyl phthalate ND

WB RM  5 Semi-Volatile Organic Compounds
WB RM  5 Benzoic acid 3.E-05
WB RM  5 Benzyl alcohol 1.E-05 1.E-05
WB RM  5 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  5 Dibenzofuran 2.E-05 2.E-05
WB RM  5 Hexachlorobenzene 8.E-04 8.E-04
WB RM  5 Hexachlorobutadiene 2.E-05 2.E-05
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND
WB RM  5 4-Nitrophenol ND
WB RM  5 Phenol ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 5.E+00 5.E+00
WB RM  5 Total PCB Congeners --
WB RM  5 Total PCBs, Adjusted 5.E+00 5.E+00
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 5.E-01 5.E-01
WB RM  5 Total PCB TEQ 2.E+00 2.E+00
WB RM  5 Total TEQ 2.E+00 2.E+00
WB RM  5 Pesticides
WB RM  5 Aldrin 2.E-04 2.E-04
WB RM  5 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  5 beta-Hexachlorocyclohexane ND
WB RM  5 Dieldrin 1.E-02 1.E-02
WB RM  5 Endrin 2.E-05 2.E-05
WB RM  5 Endrin aldehyde ND
WB RM  5 Endrin ketone ND
WB RM  5 gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
WB RM  5 Heptachlor ND
WB RM  5 Heptachlor epoxide 3.E-03 3.E-03
WB RM  5 Total Chlordanes 7.E-03 7.E-03
WB RM  5 Total DDD 2.E-02 2.E-02
WB RM  5 Total DDE 5.E-02 5.E-02
WB RM  5 Total DDT 2.E-02 2.E-02
WB RM  5 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 3.E-02 3.E-02 3.E-03 5.E-03 3.E-01 9.E-04 1.E-01 5.E+00 2.E-04 2.E+00
WB RM  6 Metals
WB RM  6 Aluminum 1.E-03 1.E-03
WB RM  6 Antimony 6.E-04 6.E-04
WB RM  6 Arsenic, inorganic 2.E-02 2.E-02
WB RM  6 Cadmium 6.E-03 6.E-03
WB RM  6 Chromium ND
WB RM  6 Copper 5.E-03 5.E-03
WB RM  6 Lead --
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Manganese 3.E-03 3.E-03
WB RM  6 Mercury 3.E-01 3.E-01
WB RM  6 Nickel 2.E-03 2.E-03
WB RM  6 Selenium ND
WB RM  6 Silver 8.E-05 8.E-05
WB RM  6 Thallium 1.E-02 1.E-02 1.E-02
WB RM  6 Zinc 1.E-02 1.E-02
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 5.E-04 5.E-04
WB RM  6 Tributyltin ion 7.E-04 7.E-04
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 4.E-05
WB RM  6 2-Methylnaphthalene 7.E-04 7.E-04
WB RM  6 Acenaphthene 2.E-04 2.E-04
WB RM  6 Acenaphthylene 1.E-05 1.E-05
WB RM  6 Anthracene 6.E-06
WB RM  6 Benzo(a)anthracene --
WB RM  6 Benzo(a)pyrene --
WB RM  6 Benzo(b)fluoranthene --
WB RM  6 Benzo(g,h,i)perylene 1.E-06 1.E-06
WB RM  6 Benzo(k)fluoranthene --
WB RM  6 Chrysene --
WB RM  6 Dibenzo(a,h)anthracene ND
WB RM  6 Dibenzothiophene 7.E-05 7.E-05
WB RM  6 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
WB RM  6 Fluorene 1.E-04 1.E-04
WB RM  6 Indeno(1,2,3-cd)pyrene --
WB RM  6 Naphthalene 3.E-04 3.E-04
WB RM  6 Phenanthrene 4.E-04 4.E-04
WB RM  6 Pyrene 9.E-05 9.E-05
WB RM  6 Total Carcinogenic PAHs --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
WB RM  6 Dibutyl phthalate ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Diethyl phthalate ND
WB RM  6 Di-n-octyl phthalate ND

WB RM  6 Semi-Volatile Organic Compounds
WB RM  6 Benzoic acid 3.E-05
WB RM  6 Benzyl alcohol 1.E-05 1.E-05
WB RM  6 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  6 Dibenzofuran 3.E-05 3.E-05
WB RM  6 Hexachlorobenzene 7.E-04 7.E-04
WB RM  6 Hexachlorobutadiene 4.E-05 4.E-05
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND
WB RM  6 4-Nitrophenol 7.E-04 7.E-04 7.E-04
WB RM  6 Phenol ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 3.E+00 3.E+00
WB RM  6 Total PCB Congeners --
WB RM  6 Total PCBs, Adjusted 8.E+00 8.E+00
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 7.E-01 7.E-01
WB RM  6 Total PCB TEQ 1.E+00 1.E+00
WB RM  6 Total TEQ 2.E+00 2.E+00
WB RM  6 Pesticides
WB RM  6 Aldrin 2.E-04 2.E-04
WB RM  6 alpha-Hexachlorocyclohexane 9.E-07 9.E-07
WB RM  6 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  6 Dieldrin 1.E-02 1.E-02
WB RM  6 Endrin 1.E-05 1.E-05
WB RM  6 Endrin aldehyde ND
WB RM  6 Endrin ketone ND
WB RM  6 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB RM  6 Heptachlor 6.E-06 6.E-06
WB RM  6 Heptachlor epoxide 2.E-03 2.E-03
WB RM  6 Total Chlordanes 6.E-03 6.E-03
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Total DDD 4.E-02 4.E-02
WB RM  6 Total DDE 5.E-02 5.E-02
WB RM  6 Total DDT 2.E-02 2.E-02
WB RM  6 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 3.E-02 2.E-02 7.E-03 5.E-03 3.E-01 3.E-03 2.E-01 8.E+00 7.E-04 2.E+00
WB RM  7 Metals
WB RM  7 Aluminum 1.E-03 1.E-03
WB RM  7 Antimony ND
WB RM  7 Arsenic, inorganic 2.E-02 2.E-02
WB RM  7 Cadmium 6.E-04 6.E-04
WB RM  7 Chromium 1.E-04
WB RM  7 Copper 5.E-03 5.E-03
WB RM  7 Lead --
WB RM  7 Manganese 4.E-03 4.E-03
WB RM  7 Mercury 3.E-01 3.E-01
WB RM  7 Nickel 2.E-03 2.E-03
WB RM  7 Selenium 2.E-02 2.E-02
WB RM  7 Silver 1.E-04 1.E-04
WB RM  7 Thallium 1.E-02 1.E-02 1.E-02
WB RM  7 Zinc 1.E-02 1.E-02
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 6.E-04 6.E-04
WB RM  7 Tributyltin ion 7.E-04 7.E-04
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 1.E-05
WB RM  7 2-Methylnaphthalene 3.E-03 3.E-03
WB RM  7 Acenaphthene 4.E-04 4.E-04
WB RM  7 Acenaphthylene 6.E-06 6.E-06
WB RM  7 Anthracene 3.E-06
WB RM  7 Benzo(a)anthracene --
WB RM  7 Benzo(a)pyrene ND
WB RM  7 Benzo(b)fluoranthene --
WB RM  7 Benzo(g,h,i)perylene 1.E-06 1.E-06
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Benzo(k)fluoranthene --
WB RM  7 Chrysene --
WB RM  7 Dibenzo(a,h)anthracene ND
WB RM  7 Dibenzothiophene 4.E-05 4.E-05
WB RM  7 Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
WB RM  7 Fluorene 4.E-04 4.E-04
WB RM  7 Indeno(1,2,3-cd)pyrene --
WB RM  7 Naphthalene 1.E-03 1.E-03
WB RM  7 Phenanthrene 7.E-04 7.E-04
WB RM  7 Pyrene 7.E-05 7.E-05
WB RM  7 Total Carcinogenic PAHs --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND
WB RM  7 Dibutyl phthalate ND
WB RM  7 Diethyl phthalate ND
WB RM  7 Di-n-octyl phthalate ND

WB RM  7 Semi-Volatile Organic Compounds
WB RM  7 Benzoic acid 3.E-05
WB RM  7 Benzyl alcohol 1.E-05 1.E-05
WB RM  7 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  7 Dibenzofuran 3.E-04 3.E-04
WB RM  7 Hexachlorobenzene 1.E-03 1.E-03
WB RM  7 Hexachlorobutadiene 4.E-04 4.E-04
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND
WB RM  7 4-Nitrophenol 6.E-04 6.E-04 6.E-04
WB RM  7 Phenol ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 1.E+01 1.E+01
WB RM  7 Total PCB Congeners --
WB RM  7 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 1.E+01 1.E+01
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Total PCB TEQ 2.E+00 2.E+00
WB RM  7 Total TEQ 1.E+01 1.E+01
WB RM  7 Pesticides
WB RM  7 Aldrin 3.E-04 3.E-04
WB RM  7 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  7 beta-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  7 Dieldrin 1.E-02 1.E-02
WB RM  7 Endrin 1.E-05 1.E-05
WB RM  7 Endrin aldehyde ND
WB RM  7 Endrin ketone ND
WB RM  7 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB RM  7 Heptachlor 4.E-06 4.E-06
WB RM  7 Heptachlor epoxide 2.E-03 2.E-03
WB RM  7 Total Chlordanes 9.E-03 9.E-03
WB RM  7 Total DDD 3.E-01 3.E-01
WB RM  7 Total DDE 2.E-01 2.E-01
WB RM  7 Total DDT 2.E-01 2.E-01
WB RM  7 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 3.E-02 2.E-02 2.E-03 5.E-03 3.E-01 2.E-02 6.E-01 2.E+01 3.E-03 1.E+01
WB RM  8 Metals
WB RM  8 Aluminum 1.E-03 1.E-03
WB RM  8 Antimony ND
WB RM  8 Arsenic, inorganic 2.E-02 2.E-02
WB RM  8 Cadmium 1.E-03 1.E-03
WB RM  8 Chromium 4.E-05
WB RM  8 Copper 8.E-03 8.E-03
WB RM  8 Lead --
WB RM  8 Manganese 5.E-03 5.E-03
WB RM  8 Mercury 3.E-01 3.E-01
WB RM  8 Nickel 2.E-03 2.E-03
WB RM  8 Selenium ND
WB RM  8 Silver 1.E-04 1.E-04
WB RM  8 Thallium 1.E-02 1.E-02 1.E-02
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Zinc 1.E-02 1.E-02
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 9.E-04 9.E-04
WB RM  8 Tributyltin ion ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 7.E-06
WB RM  8 2-Methylnaphthalene 2.E-04 2.E-04
WB RM  8 Acenaphthene 3.E-05 3.E-05
WB RM  8 Acenaphthylene 8.E-06 8.E-06
WB RM  8 Anthracene 1.E-06
WB RM  8 Benzo(a)anthracene --
WB RM  8 Benzo(a)pyrene --
WB RM  8 Benzo(b)fluoranthene --
WB RM  8 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB RM  8 Benzo(k)fluoranthene --
WB RM  8 Chrysene --
WB RM  8 Dibenzo(a,h)anthracene --
WB RM  8 Dibenzothiophene 2.E-05 2.E-05
WB RM  8 Fluoranthene 9.E-05 9.E-05 9.E-05 9.E-05
WB RM  8 Fluorene 4.E-05 4.E-05
WB RM  8 Indeno(1,2,3-cd)pyrene --
WB RM  8 Naphthalene 8.E-05 8.E-05
WB RM  8 Phenanthrene 3.E-04 3.E-04
WB RM  8 Pyrene 4.E-04 4.E-04
WB RM  8 Total Carcinogenic PAHs --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND
WB RM  8 Dibutyl phthalate ND
WB RM  8 Diethyl phthalate ND
WB RM  8 Di-n-octyl phthalate ND

WB RM  8 Semi-Volatile Organic Compounds
WB RM  8 Benzoic acid 3.E-05
WB RM  8 Benzyl alcohol 2.E-05 2.E-05
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  8 Dibenzofuran 1.E-05 1.E-05
WB RM  8 Hexachlorobenzene 7.E-04 7.E-04
WB RM  8 Hexachlorobutadiene 6.E-05 6.E-05
WB RM  8 Phenols
WB RM  8 4-Methylphenol 6.E-04 6.E-04 6.E-04
WB RM  8 4-Nitrophenol 6.E-04 6.E-04 6.E-04
WB RM  8 Phenol ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 1.E+01 1.E+01
WB RM  8 Total PCB Congeners --
WB RM  8 Total PCBs, Adjusted 8.E+00 8.E+00
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB RM  8 Total PCB TEQ 2.E+00 2.E+00
WB RM  8 Total TEQ 3.E+00 3.E+00
WB RM  8 Pesticides
WB RM  8 Aldrin 2.E-04 2.E-04
WB RM  8 alpha-Hexachlorocyclohexane 8.E-07 8.E-07
WB RM  8 beta-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  8 Dieldrin 4.E-02 4.E-02
WB RM  8 Endrin 1.E-05 1.E-05
WB RM  8 Endrin aldehyde ND
WB RM  8 Endrin ketone ND
WB RM  8 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB RM  8 Heptachlor ND
WB RM  8 Heptachlor epoxide 2.E-03 2.E-03
WB RM  8 Total Chlordanes 6.E-03 6.E-03
WB RM  8 Total DDD 7.E-02 7.E-02
WB RM  8 Total DDE 9.E-02 9.E-02
WB RM  8 Total DDT 4.E-02 4.E-02
WB RM  8 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 3.E-02 2.E-02 2.E-03 8.E-03 3.E-01 3.E-03 3.E-01 8.E+00 2.E-04 3.E+00
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 2.E-03 2.E-03
WB RM 8 SIL Antimony ND
WB RM 8 SIL Arsenic, inorganic 2.E-02 2.E-02
WB RM 8 SIL Cadmium 2.E-03 2.E-03
WB RM 8 SIL Chromium 2.E-04
WB RM 8 SIL Copper 6.E-03 6.E-03
WB RM 8 SIL Lead --
WB RM 8 SIL Manganese 3.E-03 3.E-03
WB RM 8 SIL Mercury 2.E-01 2.E-01
WB RM 8 SIL Nickel ND
WB RM 8 SIL Selenium ND
WB RM 8 SIL Silver ND
WB RM 8 SIL Thallium 1.E-02 1.E-02 1.E-02
WB RM 8 SIL Zinc 1.E-02 1.E-02
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA
WB RM 8 SIL Tributyltin ion NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA
WB RM 8 SIL 2-Methylnaphthalene 3.E-03 3.E-03
WB RM 8 SIL Acenaphthene 2.E-04 2.E-04
WB RM 8 SIL Acenaphthylene ND
WB RM 8 SIL Anthracene ND
WB RM 8 SIL Benzo(a)anthracene ND
WB RM 8 SIL Benzo(a)pyrene ND
WB RM 8 SIL Benzo(b)fluoranthene ND
WB RM 8 SIL Benzo(g,h,i)perylene ND
WB RM 8 SIL Benzo(k)fluoranthene ND
WB RM 8 SIL Chrysene ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND
WB RM 8 SIL Dibenzothiophene NA
WB RM 8 SIL Fluoranthene ND
WB RM 8 SIL Fluorene ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND
WB RM 8 SIL Naphthalene ND
WB RM 8 SIL Phenanthrene ND
WB RM 8 SIL Pyrene ND
WB RM 8 SIL Total Carcinogenic PAHs --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND
WB RM 8 SIL Dibutyl phthalate ND
WB RM 8 SIL Diethyl phthalate ND
WB RM 8 SIL Di-n-octyl phthalate ND

WB RM 8 SIL Semi-Volatile Organic Compounds
WB RM 8 SIL Benzoic acid ND
WB RM 8 SIL Benzyl alcohol ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND
WB RM 8 SIL Dibenzofuran ND
WB RM 8 SIL Hexachlorobenzene ND
WB RM 8 SIL Hexachlorobutadiene ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND
WB RM 8 SIL 4-Nitrophenol ND
WB RM 8 SIL Phenol ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 6.E+01 6.E+01
WB RM 8 SIL Total PCB Congeners --
WB RM 8 SIL Total PCBs, Adjusted 6.E+01 6.E+01
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB RM 8 SIL Total PCB TEQ 3.E+00 3.E+00
WB RM 8 SIL Total TEQ 4.E+00 4.E+00
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Dieldrin ND
WB RM 8 SIL Endrin ND
WB RM 8 SIL Endrin aldehyde ND
WB RM 8 SIL Endrin ketone ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND
WB RM 8 SIL Heptachlor ND
WB RM 8 SIL Heptachlor epoxide ND
WB RM 8 SIL Total Chlordanes ND
WB RM 8 SIL Total DDD 1.E-02 1.E-02
WB RM 8 SIL Total DDE 5.E-02 5.E-02
WB RM 8 SIL Total DDT 5.E-03 5.E-03
WB RM 8 SIL Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 2.E-02 2.E-02 2.E-03 6.E-03 2.E-01 1.E-03 8.E-02 6.E+01 3.E-03 4.E+00
WB RM  9 Metals
WB RM  9 Aluminum 3.E-03 3.E-03
WB RM  9 Antimony 4.E-03 4.E-03
WB RM  9 Arsenic, inorganic 2.E-02 2.E-02
WB RM  9 Cadmium 6.E-04 6.E-04
WB RM  9 Chromium 7.E-05
WB RM  9 Copper 9.E-03 9.E-03
WB RM  9 Lead --
WB RM  9 Manganese 5.E-03 5.E-03
WB RM  9 Mercury 4.E-01 4.E-01
WB RM  9 Nickel 2.E-03 2.E-03
WB RM  9 Selenium 2.E-02 2.E-02
WB RM  9 Silver 1.E-04 1.E-04
WB RM  9 Thallium 2.E-02 2.E-02 2.E-02
WB RM  9 Zinc 1.E-02 1.E-02
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 4.E-04 4.E-04
WB RM  9 Tributyltin ion ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 8.E-06
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 2-Methylnaphthalene 4.E-04 4.E-04
WB RM  9 Acenaphthene 2.E-05 2.E-05
WB RM  9 Acenaphthylene 5.E-06 5.E-06
WB RM  9 Anthracene 1.E-06
WB RM  9 Benzo(a)anthracene --
WB RM  9 Benzo(a)pyrene --
WB RM  9 Benzo(b)fluoranthene --
WB RM  9 Benzo(g,h,i)perylene 1.E-05 1.E-05
WB RM  9 Benzo(k)fluoranthene --
WB RM  9 Chrysene --
WB RM  9 Dibenzo(a,h)anthracene ND
WB RM  9 Dibenzothiophene 8.E-06 8.E-06
WB RM  9 Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
WB RM  9 Fluorene 4.E-05 4.E-05
WB RM  9 Indeno(1,2,3-cd)pyrene --
WB RM  9 Naphthalene 7.E-05 7.E-05
WB RM  9 Phenanthrene 1.E-04 1.E-04
WB RM  9 Pyrene 2.E-05 2.E-05
WB RM  9 Total Carcinogenic PAHs --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND
WB RM  9 Dibutyl phthalate ND
WB RM  9 Diethyl phthalate ND
WB RM  9 Di-n-octyl phthalate ND

WB RM  9 Semi-Volatile Organic Compounds
WB RM  9 Benzoic acid 3.E-05
WB RM  9 Benzyl alcohol 2.E-05 2.E-05
WB RM  9 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  9 Dibenzofuran 1.E-05 1.E-05
WB RM  9 Hexachlorobenzene 9.E-04 9.E-04
WB RM  9 Hexachlorobutadiene ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 7.E-04 7.E-04 7.E-04
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 4-Nitrophenol ND
WB RM  9 Phenol ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 1.E+01 1.E+01
WB RM  9 Total PCB Congeners --
WB RM  9 Total PCBs, Adjusted 1.E+01 1.E+01
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 8.E-01 8.E-01
WB RM  9 Total PCB TEQ 3.E+00 3.E+00
WB RM  9 Total TEQ 4.E+00 4.E+00
WB RM  9 Pesticides
WB RM  9 Aldrin 3.E-04 3.E-04
WB RM  9 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  9 beta-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  9 Dieldrin 1.E-02 1.E-02
WB RM  9 Endrin 3.E-05 3.E-05
WB RM  9 Endrin aldehyde ND
WB RM  9 Endrin ketone 4.E-06 4.E-06
WB RM  9 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB RM  9 Heptachlor ND
WB RM  9 Heptachlor epoxide 3.E-03 3.E-03
WB RM  9 Total Chlordanes 1.E-02 1.E-02
WB RM  9 Total DDD 2.E-02 2.E-02
WB RM  9 Total DDE 7.E-02 7.E-02
WB RM  9 Total DDT 4.E-03 4.E-03
WB RM  9 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 3.E-02 2.E-02 8.E-04 9.E-03 4.E-01 2.E-02 1.E-01 1.E+01 4.E-04 4.E+00
WB RM  10 Metals
WB RM  10 Aluminum 3.E-03 3.E-03
WB RM  10 Antimony 4.E+00 4.E+00
WB RM  10 Arsenic, inorganic 2.E-02 2.E-02
WB RM  10 Cadmium 5.E-02 5.E-02
WB RM  10 Chromium 3.E-05
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Copper 1.E-02 1.E-02
WB RM  10 Lead --
WB RM  10 Manganese 6.E-03 6.E-03
WB RM  10 Mercury 3.E-01 3.E-01
WB RM  10 Nickel 2.E-03 2.E-03
WB RM  10 Selenium ND
WB RM  10 Silver 3.E-03 3.E-03
WB RM  10 Thallium 2.E-02 2.E-02 2.E-02
WB RM  10 Zinc 1.E-02 1.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 4.E-04 4.E-04
WB RM  10 Tributyltin ion ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 1.E-05
WB RM  10 2-Methylnaphthalene 3.E-04 3.E-04
WB RM  10 Acenaphthene 4.E-05 4.E-05
WB RM  10 Acenaphthylene 1.E-06 1.E-06
WB RM  10 Anthracene 7.E-07
WB RM  10 Benzo(a)anthracene ND
WB RM  10 Benzo(a)pyrene ND
WB RM  10 Benzo(b)fluoranthene ND
WB RM  10 Benzo(g,h,i)perylene ND
WB RM  10 Benzo(k)fluoranthene ND
WB RM  10 Chrysene ND
WB RM  10 Dibenzo(a,h)anthracene ND
WB RM  10 Dibenzothiophene ND
WB RM  10 Fluoranthene ND
WB RM  10 Fluorene 3.E-05 3.E-05
WB RM  10 Indeno(1,2,3-cd)pyrene ND
WB RM  10 Naphthalene 4.E-05 4.E-05
WB RM  10 Phenanthrene 5.E-05 5.E-05
WB RM  10 Pyrene ND
WB RM  10 Total Carcinogenic PAHs --
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 4.E-02 4.E-02
WB RM  10 Dibutyl phthalate ND
WB RM  10 Diethyl phthalate ND
WB RM  10 Di-n-octyl phthalate ND

WB RM  10 Semi-Volatile Organic Compounds
WB RM  10 Benzoic acid 2.E-05
WB RM  10 Benzyl alcohol 2.E-05 2.E-05
WB RM  10 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  10 Dibenzofuran 1.E-05 1.E-05
WB RM  10 Hexachlorobenzene 6.E-04 6.E-04
WB RM  10 Hexachlorobutadiene 2.E-06 2.E-06
WB RM  10 Phenols
WB RM  10 4-Methylphenol 7.E-04 7.E-04 7.E-04
WB RM  10 4-Nitrophenol ND
WB RM  10 Phenol 2.E-04 2.E-04 2.E-04
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA
WB RM  10 Total PCB Congeners --
WB RM  10 Total PCBs, Adjusted 1.E+01 1.E+01
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 8.E-01 8.E-01
WB RM  10 Total PCB TEQ 2.E+00 2.E+00
WB RM  10 Total TEQ 3.E+00 3.E+00
WB RM  10 Pesticides
WB RM  10 Aldrin 2.E-04 2.E-04
WB RM  10 alpha-Hexachlorocyclohexane 8.E-07 8.E-07
WB RM  10 beta-Hexachlorocyclohexane ND
WB RM  10 Dieldrin 9.E-03 9.E-03
WB RM  10 Endrin 1.E-05 1.E-05
WB RM  10 Endrin aldehyde 4.E-06 4.E-06
WB RM  10 Endrin ketone 8.E-06 8.E-06
WB RM  10 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Heptachlor 5.E-06 5.E-06
WB RM  10 Heptachlor epoxide 2.E-03 2.E-03
WB RM  10 Total Chlordanes 5.E-03 5.E-03
WB RM  10 Total DDD 2.E-02 2.E-02
WB RM  10 Total DDE 5.E-02 5.E-02
WB RM  10 Total DDT 2.E-02 2.E-02
WB RM  10 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 4.E+00 3.E-02 5.E-02 1.E-02 3.E-01 3.E-03 2.E-01 1.E+01 3.E-04 3.E+00 2.E-04
WB RM  11 Metals
WB RM  11 Aluminum 2.E-03 2.E-03
WB RM  11 Antimony ND
WB RM  11 Arsenic, inorganic 2.E-02 2.E-02
WB RM  11 Cadmium 3.E-03 3.E-03
WB RM  11 Chromium ND
WB RM  11 Copper 8.E-03 8.E-03
WB RM  11 Lead --
WB RM  11 Manganese 4.E-03 4.E-03
WB RM  11 Mercury 3.E-01 3.E-01
WB RM  11 Nickel 2.E-03 2.E-03
WB RM  11 Selenium 6.E-02 6.E-02
WB RM  11 Silver 2.E-04 2.E-04
WB RM  11 Thallium 1.E-02 1.E-02 1.E-02
WB RM  11 Zinc 1.E-02 1.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 3.E-04 3.E-04
WB RM  11 Tributyltin ion ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 4.E-06
WB RM  11 2-Methylnaphthalene 1.E-04 1.E-04
WB RM  11 Acenaphthene 2.E-05 2.E-05
WB RM  11 Acenaphthylene 6.E-07 6.E-07
WB RM  11 Anthracene 1.E-06
WB RM  11 Benzo(a)anthracene ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Benzo(a)pyrene ND
WB RM  11 Benzo(b)fluoranthene ND
WB RM  11 Benzo(g,h,i)perylene ND
WB RM  11 Benzo(k)fluoranthene ND
WB RM  11 Chrysene ND
WB RM  11 Dibenzo(a,h)anthracene ND
WB RM  11 Dibenzothiophene 6.E-06 6.E-06
WB RM  11 Fluoranthene ND
WB RM  11 Fluorene 3.E-05 3.E-05
WB RM  11 Indeno(1,2,3-cd)pyrene ND
WB RM  11 Naphthalene 2.E-05 2.E-05
WB RM  11 Phenanthrene 7.E-05 7.E-05
WB RM  11 Pyrene ND
WB RM  11 Total Carcinogenic PAHs --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 4.E-02 4.E-02
WB RM  11 Dibutyl phthalate 9.E-05 9.E-05
WB RM  11 Diethyl phthalate ND
WB RM  11 Di-n-octyl phthalate ND

WB RM  11 Semi-Volatile Organic Compounds
WB RM  11 Benzoic acid 4.E-05
WB RM  11 Benzyl alcohol 7.E-06 7.E-06
WB RM  11 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  11 Dibenzofuran 2.E-05 2.E-05
WB RM  11 Hexachlorobenzene 6.E-04 6.E-04
WB RM  11 Hexachlorobutadiene 1.E-06 1.E-06
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND
WB RM  11 4-Nitrophenol 7.E-04 7.E-04 7.E-04
WB RM  11 Phenol ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA
WB RM  11 Total PCB Congeners --
WB RM  11 Total PCBs, Adjusted 8.E+01 8.E+01
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 7.E-01 7.E-01
WB RM  11 Total PCB TEQ 9.E+00 9.E+00
WB RM  11 Total TEQ 1.E+01 1.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 1.E-04 1.E-04
WB RM  11 alpha-Hexachlorocyclohexane 6.E-07 6.E-07
WB RM  11 beta-Hexachlorocyclohexane 5.E-06 5.E-06
WB RM  11 Dieldrin 8.E-03 8.E-03
WB RM  11 Endrin 5.E-05 5.E-05
WB RM  11 Endrin aldehyde ND
WB RM  11 Endrin ketone 3.E-06 3.E-06
WB RM  11 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB RM  11 Heptachlor 5.E-06 5.E-06
WB RM  11 Heptachlor epoxide 2.E-03 2.E-03
WB RM  11 Total Chlordanes 5.E-03 5.E-03
WB RM  11 Total DDD 3.E-03 3.E-03
WB RM  11 Total DDE 3.E-02 3.E-02
WB RM  11 Total DDT 4.E-03 4.E-03
WB RM  11 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 2.E-02 2.E-02 3.E-03 8.E-03 3.E-01 6.E-02 1.E-01 8.E+01 1.E-04 1.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-03 1.E-03
WB Study Area Wide Antimony 3.E-01 3.E-01
WB Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
WB Study Area Wide Cadmium 1.E-02 1.E-02
WB Study Area Wide Chromium 7.E-05
WB Study Area Wide Copper 6.E-03 6.E-03
WB Study Area Wide Lead --
WB Study Area Wide Manganese 3.E-03 3.E-03
WB Study Area Wide Mercury 3.E-01 3.E-01
WB Study Area Wide Nickel 1.E-03 1.E-03
WB Study Area Wide Selenium 6.E-02 6.E-02
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Silver 4.E-04 4.E-04
WB Study Area Wide Thallium 2.E-02 2.E-02 2.E-02
WB Study Area Wide Zinc 1.E-02 1.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 6.E-04 6.E-04
WB Study Area Wide Tributyltin ion 1.E-03 1.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 1.E-05
WB Study Area Wide 2-Methylnaphthalene 1.E-03 1.E-03
WB Study Area Wide Acenaphthene 1.E-04 1.E-04
WB Study Area Wide Acenaphthylene 4.E-06 4.E-06
WB Study Area Wide Anthracene 3.E-06
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 5.E-06 5.E-06
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Chrysene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 2.E-05 2.E-05
WB Study Area Wide Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
WB Study Area Wide Fluorene 1.E-04 1.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 3.E-04 3.E-04
WB Study Area Wide Phenanthrene 2.E-04 2.E-04
WB Study Area Wide Pyrene 8.E-05 8.E-05
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
WB Study Area Wide Dibutyl phthalate 9.E-05 9.E-05
WB Study Area Wide Diethyl phthalate 3.E-06 3.E-06
WB Study Area Wide Di-n-octyl phthalate 5.E-03 5.E-03
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 3.E-05
WB Study Area Wide Benzyl alcohol 1.E-05 1.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 28 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB Study Area Wide Dibenzofuran 9.E-05 9.E-05
WB Study Area Wide Hexachlorobenzene 9.E-04 9.E-04
WB Study Area Wide Hexachlorobutadiene 7.E-05 7.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 7.E-04 7.E-04 7.E-04
WB Study Area Wide 4-Nitrophenol 5.E-04 5.E-04 5.E-04
WB Study Area Wide Phenol 2.E-04 2.E-04 2.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+01 3.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 3.E+01 3.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB Study Area Wide Total PCB TEQ 2.E+00 2.E+00
WB Study Area Wide Total TEQ 5.E+00 5.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 2.E-04 2.E-04
WB Study Area Wide alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 7.E-06 7.E-06
WB Study Area Wide Dieldrin 2.E-02 2.E-02
WB Study Area Wide Endrin 3.E-05 3.E-05
WB Study Area Wide Endrin aldehyde 5.E-06 5.E-06
WB Study Area Wide Endrin ketone 1.E-05 1.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB Study Area Wide Heptachlor 6.E-06 6.E-06
WB Study Area Wide Heptachlor epoxide 2.E-03 2.E-03
WB Study Area Wide Total Chlordanes 6.E-03 6.E-03
WB Study Area Wide Total DDD 4.E-02 4.E-02
WB Study Area Wide Total DDE 7.E-02 7.E-02
WB Study Area Wide Total DDT 5.E-02 5.E-02
WB Study Area Wide Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 4.E-01 2.E-02 1.E-02 6.E-03 3.E-01 6.E-02 3.E-01 3.E+01 1.E-03 5.E+00 2.E-04
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Metals
F RM  2 Aluminum 4.E-04 4.E-04
F RM  2 Antimony ND
F RM  2 Arsenic, inorganic 3.E-02 3.E-02
F RM  2 Cadmium ND
F RM  2 Chromium 3.E-05
F RM  2 Copper 2.E-03 2.E-03
F RM  2 Lead --
F RM  2 Manganese 9.E-04 9.E-04
F RM  2 Mercury 2.E-01 2.E-01
F RM  2 Nickel 2.E-03 2.E-03
F RM  2 Selenium ND
F RM  2 Silver 1.E-04 1.E-04
F RM  2 Thallium 3.E-02 3.E-02 3.E-02
F RM  2 Zinc 7.E-03 7.E-03
F RM  2 Butyltins
F RM  2 Dibutyltin ion 2.E-04 2.E-04
F RM  2 Tributyltin ion ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 4.E-06
F RM  2 2-Methylnaphthalene 8.E-05 8.E-05
F RM  2 Acenaphthene ND
F RM  2 Acenaphthylene 1.E-06 1.E-06
F RM  2 Anthracene 5.E-07
F RM  2 Benzo(a)anthracene ND
F RM  2 Benzo(a)pyrene ND
F RM  2 Benzo(b)fluoranthene ND
F RM  2 Benzo(g,h,i)perylene ND
F RM  2 Benzo(k)fluoranthene ND
F RM  2 Chrysene ND
F RM  2 Dibenzo(a,h)anthracene ND
F RM  2 Dibenzothiophene 2.E-06 2.E-06
F RM  2 Fluoranthene 9.E-06 9.E-06 9.E-06 9.E-06
F RM  2 Fluorene ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Indeno(1,2,3-cd)pyrene ND
F RM  2 Naphthalene 1.E-05 1.E-05
F RM  2 Phenanthrene ND
F RM  2 Pyrene ND
F RM  2 Total Carcinogenic PAHs --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND
F RM  2 Dibutyl phthalate ND
F RM  2 Diethyl phthalate ND

F RM  2 Semi-Volatile Organic Compounds
F RM  2 Benzyl alcohol ND
F RM  2 Hexachlorobenzene 1.E-04 1.E-04
F RM  2 Hexachlorobutadiene ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA
F RM  2 Total PCB Congeners --
F RM  2 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 6.E-02 6.E-02
F RM  2 Total PCB TEQ 5.E-01 5.E-01
F RM  2 Total TEQ 5.E-01 5.E-01
F RM  2 Pesticides
F RM  2 Aldrin 6.E-05 6.E-05
F RM  2 alpha-Hexachlorocyclohexane 2.E-07 2.E-07
F RM  2 beta-Hexachlorocyclohexane ND
F RM  2 Dieldrin 2.E-03 2.E-03
F RM  2 Endrin 6.E-06 6.E-06
F RM  2 Endrin aldehyde ND
F RM  2 Endrin ketone ND
F RM  2 gamma-Hexachlorocyclohexane ND
F RM  2 Heptachlor ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Heptachlor epoxide 5.E-04 5.E-04
F RM  2 Total Chlordanes 8.E-04 8.E-04
F RM  2 Total DDD 1.E-03 1.E-03
F RM  2 Total DDE 6.E-03 6.E-03
F RM  2 Total DDT 4.E-04 4.E-04
F RM  2 Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 3.E-02 3.E-02 9.E-06 2.E-03 2.E-01 2.E-03 4.E-02 2.E+00 8.E-05 5.E-01
F RM  3 Metals
F RM  3 Aluminum 9.E-04 9.E-04
F RM  3 Antimony ND
F RM  3 Arsenic, inorganic 2.E-02 2.E-02
F RM  3 Cadmium ND
F RM  3 Chromium ND
F RM  3 Copper 6.E-03 6.E-03
F RM  3 Lead --
F RM  3 Manganese 7.E-04 7.E-04
F RM  3 Mercury 4.E-01 4.E-01
F RM  3 Nickel 2.E-03 2.E-03
F RM  3 Selenium ND
F RM  3 Silver ND
F RM  3 Thallium 4.E-02 4.E-02 4.E-02
F RM  3 Zinc 8.E-03 8.E-03
F RM  3 Butyltins
F RM  3 Dibutyltin ion 3.E-04 3.E-04
F RM  3 Tributyltin ion 5.E-04 5.E-04
F RM  3 PAHs
F RM  3 1-Methylnaphthalene 9.E-06
F RM  3 2-Methylnaphthalene 2.E-04 2.E-04
F RM  3 Acenaphthene ND
F RM  3 Acenaphthylene 7.E-07 7.E-07
F RM  3 Anthracene 6.E-07
F RM  3 Benzo(a)anthracene --
F RM  3 Benzo(a)pyrene ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 Benzo(b)fluoranthene ND
F RM  3 Benzo(g,h,i)perylene ND
F RM  3 Benzo(k)fluoranthene ND
F RM  3 Chrysene --
F RM  3 Dibenzo(a,h)anthracene ND
F RM  3 Dibenzothiophene 3.E-06 3.E-06
F RM  3 Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
F RM  3 Fluorene ND
F RM  3 Indeno(1,2,3-cd)pyrene ND
F RM  3 Naphthalene 1.E-05 1.E-05
F RM  3 Phenanthrene 2.E-05 2.E-05
F RM  3 Pyrene 4.E-05 4.E-05
F RM  3 Total Carcinogenic PAHs --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND
F RM  3 Dibutyl phthalate ND
F RM  3 Diethyl phthalate ND

F RM  3 Semi-Volatile Organic Compounds
F RM  3 Benzyl alcohol ND
F RM  3 Hexachlorobenzene 1.E-04 1.E-04
F RM  3 Hexachlorobutadiene 6.E-06 6.E-06
F RM  3 Phenols
F RM  3 4-Nitrophenol ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 8.E-01 8.E-01
F RM  3 Total PCB Congeners --
F RM  3 Total PCBs, Adjusted 5.E-01 5.E-01
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 6.E-02 6.E-02
F RM  3 Total PCB TEQ 1.E-01 1.E-01
F RM  3 Total TEQ 2.E-01 2.E-01
F RM  3 Pesticides
F RM  3 Aldrin 4.E-05 4.E-05
F RM  3 alpha-Hexachlorocyclohexane 1.E-07 1.E-07
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 beta-Hexachlorocyclohexane 2.E-03 2.E-03
F RM  3 Dieldrin 2.E-02 2.E-02
F RM  3 Endrin ND
F RM  3 Endrin aldehyde 2.E-03 2.E-03
F RM  3 Endrin ketone ND
F RM  3 gamma-Hexachlorocyclohexane ND
F RM  3 Heptachlor ND
F RM  3 Heptachlor epoxide 5.E-04 5.E-04
F RM  3 Total Chlordanes 4.E-03 4.E-03
F RM  3 Total DDD 2.E-03 2.E-03
F RM  3 Total DDE 1.E-02 1.E-02
F RM  3 Total DDT 6.E-03 6.E-03
F RM  3 Total Endosulfan ND

Exposure Point Total 5.E-02 2.E-02 1.E-04 6.E-03 4.E-01 2.E-03 8.E-02 5.E-01 2.E-04 2.E-01
F RM  4 Metals
F RM  4 Aluminum 4.E-04 4.E-04
F RM  4 Antimony ND
F RM  4 Arsenic, inorganic 2.E-02 2.E-02
F RM  4 Cadmium ND
F RM  4 Chromium ND
F RM  4 Copper 2.E-03 2.E-03
F RM  4 Lead --
F RM  4 Manganese 1.E-03 1.E-03
F RM  4 Mercury 6.E-01 6.E-01
F RM  4 Nickel 9.E-04 9.E-04
F RM  4 Selenium ND
F RM  4 Silver ND
F RM  4 Thallium 2.E-02 2.E-02 2.E-02
F RM  4 Zinc 7.E-03 7.E-03
F RM  4 Butyltins
F RM  4 Dibutyltin ion 6.E-04 6.E-04
F RM  4 Tributyltin ion 8.E-04 8.E-04
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 PAHs
F RM  4 1-Methylnaphthalene 2.E-06
F RM  4 2-Methylnaphthalene 5.E-05 5.E-05
F RM  4 Acenaphthene ND
F RM  4 Acenaphthylene 1.E-06 1.E-06
F RM  4 Anthracene 5.E-07
F RM  4 Benzo(a)anthracene --
F RM  4 Benzo(a)pyrene --
F RM  4 Benzo(b)fluoranthene --
F RM  4 Benzo(g,h,i)perylene 3.E-06 3.E-06
F RM  4 Benzo(k)fluoranthene --
F RM  4 Chrysene --
F RM  4 Dibenzo(a,h)anthracene --
F RM  4 Dibenzothiophene 4.E-06 4.E-06
F RM  4 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F RM  4 Fluorene ND
F RM  4 Indeno(1,2,3-cd)pyrene --
F RM  4 Naphthalene 2.E-05 2.E-05
F RM  4 Phenanthrene 4.E-05 4.E-05
F RM  4 Pyrene ND
F RM  4 Total Carcinogenic PAHs --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND
F RM  4 Dibutyl phthalate 1.E-04 1.E-04
F RM  4 Diethyl phthalate 5.E-06 5.E-06

F RM  4 Semi-Volatile Organic Compounds
F RM  4 Benzyl alcohol 1.E-05 1.E-05
F RM  4 Hexachlorobenzene 1.E-04 1.E-04
F RM  4 Hexachlorobutadiene 3.E-06 3.E-06
F RM  4 Phenols
F RM  4 4-Nitrophenol 7.E-04 7.E-04 7.E-04
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Total PCB Congeners --
F RM  4 Total PCBs, Adjusted 3.E+00 3.E+00
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 9.E-02 9.E-02
F RM  4 Total PCB TEQ 3.E-01 3.E-01
F RM  4 Total TEQ 4.E-01 4.E-01
F RM  4 Pesticides
F RM  4 Aldrin 5.E-05 5.E-05
F RM  4 alpha-Hexachlorocyclohexane 1.E-07 1.E-07
F RM  4 beta-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  4 Dieldrin 2.E-03 2.E-03
F RM  4 Endrin ND
F RM  4 Endrin aldehyde ND
F RM  4 Endrin ketone ND
F RM  4 gamma-Hexachlorocyclohexane ND
F RM  4 Heptachlor ND
F RM  4 Heptachlor epoxide 4.E-04 4.E-04
F RM  4 Total Chlordanes 1.E-03 1.E-03
F RM  4 Total DDD 2.E-03 2.E-03
F RM  4 Total DDE 6.E-03 6.E-03
F RM  4 Total DDT 1.E-03 1.E-03
F RM  4 Total Endosulfan 4.E-06 4.E-06 4.E-06 4.E-06

Exposure Point Total 2.E-02 2.E-02 6.E-05 2.E-03 6.E-01 2.E-03 3.E-02 3.E+00 5.E-05 4.E-01
F RM  5 Metals
F RM  5 Aluminum 1.E-03 1.E-03
F RM  5 Antimony ND
F RM  5 Arsenic, inorganic 2.E-02 2.E-02
F RM  5 Cadmium ND
F RM  5 Chromium ND
F RM  5 Copper 7.E-03 7.E-03
F RM  5 Lead --
F RM  5 Manganese 7.E-04 7.E-04
F RM  5 Mercury 5.E-01 5.E-01
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Nickel 3.E-03 3.E-03
F RM  5 Selenium ND
F RM  5 Silver ND
F RM  5 Thallium 1.E-02 1.E-02 1.E-02
F RM  5 Zinc 9.E-03 9.E-03
F RM  5 Butyltins
F RM  5 Dibutyltin ion 6.E-04 6.E-04
F RM  5 Tributyltin ion ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 2.E-06
F RM  5 2-Methylnaphthalene 6.E-05 6.E-05
F RM  5 Acenaphthene ND
F RM  5 Acenaphthylene 6.E-06 6.E-06
F RM  5 Anthracene 2.E-06
F RM  5 Benzo(a)anthracene --
F RM  5 Benzo(a)pyrene --
F RM  5 Benzo(b)fluoranthene --
F RM  5 Benzo(g,h,i)perylene 2.E-05 2.E-05
F RM  5 Benzo(k)fluoranthene --
F RM  5 Chrysene --
F RM  5 Dibenzo(a,h)anthracene --
F RM  5 Dibenzothiophene 9.E-06 9.E-06
F RM  5 Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
F RM  5 Fluorene 1.E-05 1.E-05
F RM  5 Indeno(1,2,3-cd)pyrene --
F RM  5 Naphthalene 4.E-05 4.E-05
F RM  5 Phenanthrene 1.E-04 1.E-04
F RM  5 Pyrene 7.E-05 7.E-05
F RM  5 Total Carcinogenic PAHs --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND
F RM  5 Dibutyl phthalate ND
F RM  5 Diethyl phthalate ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Semi-Volatile Organic Compounds
F RM  5 Benzyl alcohol 1.E-05 1.E-05
F RM  5 Hexachlorobenzene 1.E-04 1.E-04
F RM  5 Hexachlorobutadiene ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 6.E-01 6.E-01
F RM  5 Total PCB Congeners --
F RM  5 Total PCBs, Adjusted 4.E-01 4.E-01
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 6.E-02 6.E-02
F RM  5 Total PCB TEQ 8.E-02 8.E-02
F RM  5 Total TEQ 1.E-01 1.E-01
F RM  5 Pesticides
F RM  5 Aldrin ND
F RM  5 alpha-Hexachlorocyclohexane ND
F RM  5 beta-Hexachlorocyclohexane ND
F RM  5 Dieldrin 2.E-03 2.E-03
F RM  5 Endrin ND
F RM  5 Endrin aldehyde 1.E-03 1.E-03
F RM  5 Endrin ketone ND
F RM  5 gamma-Hexachlorocyclohexane 8.E-06 8.E-06 8.E-06
F RM  5 Heptachlor ND
F RM  5 Heptachlor epoxide 4.E-04 4.E-04
F RM  5 Total Chlordanes 9.E-04 9.E-04
F RM  5 Total DDD 2.E-03 2.E-03
F RM  5 Total DDE 7.E-03 7.E-03
F RM  5 Total DDT 5.E-03 5.E-03
F RM  5 Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 2.E-02 2.E-02 2.E-04 7.E-03 5.E-01 3.E-03 3.E-02 4.E-01 6.E-05 1.E-01
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Metals
F RM  6 Aluminum 2.E-03 2.E-03
F RM  6 Antimony ND
F RM  6 Arsenic, inorganic 2.E-02 2.E-02
F RM  6 Cadmium 3.E-04 3.E-04
F RM  6 Chromium ND
F RM  6 Copper 2.E-03 2.E-03
F RM  6 Lead --
F RM  6 Manganese 9.E-04 9.E-04
F RM  6 Mercury 4.E-01 4.E-01
F RM  6 Nickel 7.E-04 7.E-04
F RM  6 Selenium ND
F RM  6 Silver ND
F RM  6 Thallium 1.E-02 1.E-02 1.E-02
F RM  6 Zinc 8.E-03 8.E-03
F RM  6 Butyltins
F RM  6 Dibutyltin ion 8.E-04 8.E-04
F RM  6 Tributyltin ion 6.E-04 6.E-04
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 4.E-06
F RM  6 2-Methylnaphthalene 9.E-05 9.E-05
F RM  6 Acenaphthene 2.E-05 2.E-05
F RM  6 Acenaphthylene 2.E-06 2.E-06
F RM  6 Anthracene 1.E-06
F RM  6 Benzo(a)anthracene --
F RM  6 Benzo(a)pyrene --
F RM  6 Benzo(b)fluoranthene --
F RM  6 Benzo(g,h,i)perylene 7.E-07 7.E-07
F RM  6 Benzo(k)fluoranthene --
F RM  6 Chrysene --
F RM  6 Dibenzo(a,h)anthracene ND
F RM  6 Dibenzothiophene 1.E-05 1.E-05
F RM  6 Fluoranthene 9.E-06 9.E-06 9.E-06 9.E-06
F RM  6 Fluorene 2.E-05 2.E-05
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Indeno(1,2,3-cd)pyrene --
F RM  6 Naphthalene 3.E-05 3.E-05
F RM  6 Phenanthrene 6.E-05 6.E-05
F RM  6 Pyrene ND
F RM  6 Total Carcinogenic PAHs --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
F RM  6 Dibutyl phthalate ND
F RM  6 Diethyl phthalate ND

F RM  6 Semi-Volatile Organic Compounds
F RM  6 Benzyl alcohol ND
F RM  6 Hexachlorobenzene 1.E-04 1.E-04
F RM  6 Hexachlorobutadiene ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 5.E-01 5.E-01
F RM  6 Total PCB Congeners --
F RM  6 Total PCBs, Adjusted 1.E+00 1.E+00
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 9.E-02 9.E-02
F RM  6 Total PCB TEQ 1.E-01 1.E-01
F RM  6 Total TEQ 2.E-01 2.E-01
F RM  6 Pesticides
F RM  6 Aldrin ND
F RM  6 alpha-Hexachlorocyclohexane ND
F RM  6 beta-Hexachlorocyclohexane ND
F RM  6 Dieldrin 2.E-03 2.E-03
F RM  6 Endrin 3.E-06 3.E-06
F RM  6 Endrin aldehyde ND
F RM  6 Endrin ketone ND
F RM  6 gamma-Hexachlorocyclohexane 3.E-06 3.E-06 3.E-06
F RM  6 Heptachlor ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Heptachlor epoxide 3.E-04 3.E-04
F RM  6 Total Chlordanes 2.E-03 2.E-03
F RM  6 Total DDD 4.E-03 4.E-03
F RM  6 Total DDE 6.E-03 6.E-03
F RM  6 Total DDT 4.E-03 4.E-03
F RM  6 Total Endosulfan 4.E-06 4.E-06 4.E-06 4.E-06

Exposure Point Total 2.E-02 2.E-02 3.E-04 2.E-03 4.E-01 7.E-04 3.E-02 1.E+00 9.E-05 2.E-01
F RM  7 Metals
F RM  7 Aluminum 3.E-04 3.E-04
F RM  7 Antimony ND
F RM  7 Arsenic, inorganic 2.E-02 2.E-02
F RM  7 Cadmium ND
F RM  7 Chromium ND
F RM  7 Copper 3.E-03 3.E-03
F RM  7 Lead --
F RM  7 Manganese 1.E-03 1.E-03
F RM  7 Mercury 6.E-01 6.E-01
F RM  7 Nickel 7.E-04 7.E-04
F RM  7 Selenium ND
F RM  7 Silver ND
F RM  7 Thallium 1.E-02 1.E-02 1.E-02
F RM  7 Zinc 8.E-03 8.E-03
F RM  7 Butyltins
F RM  7 Dibutyltin ion 7.E-04 7.E-04
F RM  7 Tributyltin ion 4.E-04 4.E-04
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 1.E-06
F RM  7 2-Methylnaphthalene 5.E-05 5.E-05
F RM  7 Acenaphthene 1.E-05 1.E-05
F RM  7 Acenaphthylene 1.E-06 1.E-06
F RM  7 Anthracene 7.E-07
F RM  7 Benzo(a)anthracene --
F RM  7 Benzo(a)pyrene ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Benzo(b)fluoranthene --
F RM  7 Benzo(g,h,i)perylene 8.E-07 8.E-07
F RM  7 Benzo(k)fluoranthene --
F RM  7 Chrysene --
F RM  7 Dibenzo(a,h)anthracene ND
F RM  7 Dibenzothiophene 6.E-06 6.E-06
F RM  7 Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
F RM  7 Fluorene 1.E-05 1.E-05
F RM  7 Indeno(1,2,3-cd)pyrene --
F RM  7 Naphthalene 2.E-05 2.E-05
F RM  7 Phenanthrene 4.E-05 4.E-05
F RM  7 Pyrene ND
F RM  7 Total Carcinogenic PAHs --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND
F RM  7 Dibutyl phthalate ND
F RM  7 Diethyl phthalate ND

F RM  7 Semi-Volatile Organic Compounds
F RM  7 Benzyl alcohol 1.E-05 1.E-05
F RM  7 Hexachlorobenzene 3.E-04 3.E-04
F RM  7 Hexachlorobutadiene 4.E-05 4.E-05
F RM  7 Phenols
F RM  7 4-Nitrophenol ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA
F RM  7 Total PCB Congeners --
F RM  7 Total PCBs, Adjusted 3.E+00 3.E+00
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 2.E+00 2.E+00
F RM  7 Total PCB TEQ 2.E-01 2.E-01
F RM  7 Total TEQ 2.E+00 2.E+00
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Pesticides
F RM  7 Aldrin ND
F RM  7 alpha-Hexachlorocyclohexane ND
F RM  7 beta-Hexachlorocyclohexane 2.E-06 2.E-06
F RM  7 Dieldrin 2.E-03 2.E-03
F RM  7 Endrin 3.E-06 3.E-06
F RM  7 Endrin aldehyde ND
F RM  7 Endrin ketone ND
F RM  7 gamma-Hexachlorocyclohexane ND
F RM  7 Heptachlor ND
F RM  7 Heptachlor epoxide 3.E-04 3.E-04
F RM  7 Total Chlordanes 8.E-04 8.E-04
F RM  7 Total DDD 3.E-02 3.E-02
F RM  7 Total DDE 3.E-02 3.E-02
F RM  7 Total DDT 3.E-02 3.E-02
F RM  7 Total Endosulfan ND

Exposure Point Total 2.E-02 2.E-02 1.E-04 3.E-03 6.E-01 7.E-04 1.E-01 3.E+00 5.E-05 2.E+00
F RM  8 Metals
F RM  8 Aluminum 9.E-04 9.E-04
F RM  8 Antimony ND
F RM  8 Arsenic, inorganic 2.E-02 2.E-02
F RM  8 Cadmium 3.E-04 3.E-04
F RM  8 Chromium ND
F RM  8 Copper 2.E-03 2.E-03
F RM  8 Lead --
F RM  8 Manganese 7.E-04 7.E-04
F RM  8 Mercury 3.E-01 3.E-01
F RM  8 Nickel 8.E-04 8.E-04
F RM  8 Selenium ND
F RM  8 Silver ND
F RM  8 Thallium 1.E-02 1.E-02 1.E-02
F RM  8 Zinc 8.E-03 8.E-03
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Butyltins
F RM  8 Dibutyltin ion 4.E-04 4.E-04
F RM  8 Tributyltin ion ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 4.E-06
F RM  8 2-Methylnaphthalene 1.E-04 1.E-04
F RM  8 Acenaphthene ND
F RM  8 Acenaphthylene 1.E-05 1.E-05
F RM  8 Anthracene 3.E-06
F RM  8 Benzo(a)anthracene --
F RM  8 Benzo(a)pyrene --
F RM  8 Benzo(b)fluoranthene --
F RM  8 Benzo(g,h,i)perylene 2.E-05 2.E-05
F RM  8 Benzo(k)fluoranthene --
F RM  8 Chrysene --
F RM  8 Dibenzo(a,h)anthracene --
F RM  8 Dibenzothiophene 1.E-05 1.E-05
F RM  8 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
F RM  8 Fluorene 2.E-05 2.E-05
F RM  8 Indeno(1,2,3-cd)pyrene --
F RM  8 Naphthalene 1.E-04 1.E-04
F RM  8 Phenanthrene 2.E-04 2.E-04
F RM  8 Pyrene 1.E-04 1.E-04
F RM  8 Total Carcinogenic PAHs --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND
F RM  8 Dibutyl phthalate ND
F RM  8 Diethyl phthalate ND

F RM  8 Semi-Volatile Organic Compounds
F RM  8 Benzyl alcohol 1.E-05 1.E-05
F RM  8 Hexachlorobenzene 1.E-04 1.E-04
F RM  8 Hexachlorobutadiene ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Phenols
F RM  8 4-Nitrophenol ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 1.E+00 1.E+00
F RM  8 Total PCB Congeners --
F RM  8 Total PCBs, Adjusted 6.E-01 6.E-01
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  8 Total PCB TEQ 1.E-01 1.E-01
F RM  8 Total TEQ 3.E-01 3.E-01
F RM  8 Pesticides
F RM  8 Aldrin 4.E-05 4.E-05
F RM  8 alpha-Hexachlorocyclohexane ND
F RM  8 beta-Hexachlorocyclohexane ND
F RM  8 Dieldrin 7.E-03 7.E-03
F RM  8 Endrin ND
F RM  8 Endrin aldehyde ND
F RM  8 Endrin ketone ND
F RM  8 gamma-Hexachlorocyclohexane 3.E-06 3.E-06 3.E-06
F RM  8 Heptachlor ND
F RM  8 Heptachlor epoxide 3.E-04 3.E-04
F RM  8 Total Chlordanes 3.E-03 3.E-03
F RM  8 Total DDD 6.E-03 6.E-03
F RM  8 Total DDE 1.E-02 1.E-02
F RM  8 Total DDT 8.E-03 8.E-03
F RM  8 Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 2.E-02 2.E-02 6.E-04 2.E-03 3.E-01 9.E-04 5.E-02 6.E-01 1.E-04 3.E-01
F RM  9 Metals
F RM  9 Aluminum 8.E-04 8.E-04
F RM  9 Antimony 3.E-03 3.E-03
F RM  9 Arsenic, inorganic 2.E-02 2.E-02
F RM  9 Cadmium ND
F RM  9 Chromium 2.E-04
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Copper 2.E-03 2.E-03
F RM  9 Lead --
F RM  9 Manganese 8.E-04 8.E-04
F RM  9 Mercury 9.E-01 9.E-01
F RM  9 Nickel 9.E-04 9.E-04
F RM  9 Selenium ND
F RM  9 Silver ND
F RM  9 Thallium 1.E-02 1.E-02 1.E-02
F RM  9 Zinc 8.E-03 8.E-03
F RM  9 Butyltins
F RM  9 Dibutyltin ion 5.E-04 5.E-04
F RM  9 Tributyltin ion ND
F RM  9 PAHs
F RM  9 1-Methylnaphthalene 1.E-06
F RM  9 2-Methylnaphthalene 6.E-05 6.E-05
F RM  9 Acenaphthene ND
F RM  9 Acenaphthylene 2.E-06 2.E-06
F RM  9 Anthracene 5.E-07
F RM  9 Benzo(a)anthracene --
F RM  9 Benzo(a)pyrene --
F RM  9 Benzo(b)fluoranthene --
F RM  9 Benzo(g,h,i)perylene 6.E-06 6.E-06
F RM  9 Benzo(k)fluoranthene --
F RM  9 Chrysene --
F RM  9 Dibenzo(a,h)anthracene ND
F RM  9 Dibenzothiophene 3.E-06 3.E-06
F RM  9 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F RM  9 Fluorene ND
F RM  9 Indeno(1,2,3-cd)pyrene --
F RM  9 Naphthalene 2.E-05 2.E-05
F RM  9 Phenanthrene 4.E-05 4.E-05
F RM  9 Pyrene 2.E-05 2.E-05
F RM  9 Total Carcinogenic PAHs --
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
F RM  9 Dibutyl phthalate ND
F RM  9 Diethyl phthalate ND

F RM  9 Semi-Volatile Organic Compounds
F RM  9 Benzyl alcohol 1.E-05 1.E-05
F RM  9 Hexachlorobenzene 2.E-04 2.E-04
F RM  9 Hexachlorobutadiene ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 9.E-01 9.E-01
F RM  9 Total PCB Congeners --
F RM  9 Total PCBs, Adjusted 1.E+00 1.E+00
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 1.E-01 1.E-01
F RM  9 Total PCB TEQ 3.E-01 3.E-01
F RM  9 Total TEQ 4.E-01 4.E-01
F RM  9 Pesticides
F RM  9 Aldrin 9.E-05 9.E-05
F RM  9 alpha-Hexachlorocyclohexane 2.E-07 2.E-07
F RM  9 beta-Hexachlorocyclohexane ND
F RM  9 Dieldrin 5.E-03 5.E-03
F RM  9 Endrin 4.E-06 4.E-06
F RM  9 Endrin aldehyde ND
F RM  9 Endrin ketone ND
F RM  9 gamma-Hexachlorocyclohexane 4.E-06 4.E-06 4.E-06
F RM  9 Heptachlor ND
F RM  9 Heptachlor epoxide 5.E-04 5.E-04
F RM  9 Total Chlordanes 1.E-03 1.E-03
F RM  9 Total DDD 2.E-03 2.E-03
F RM  9 Total DDE 8.E-03 8.E-03
F RM  9 Total DDT 5.E-03 5.E-03
F RM  9 Total Endosulfan 4.E-06 4.E-06 4.E-06 4.E-06

Exposure Point Total 2.E-02 2.E-02 9.E-05 2.E-03 9.E-01 1.E-03 3.E-02 1.E+00 6.E-05 4.E-01
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Metals
F RM  10 Aluminum 1.E-03 1.E-03
F RM  10 Antimony ND
F RM  10 Arsenic, inorganic 1.E-02 1.E-02
F RM  10 Cadmium ND
F RM  10 Chromium ND
F RM  10 Copper 2.E-03 2.E-03
F RM  10 Lead --
F RM  10 Manganese 8.E-04 8.E-04
F RM  10 Mercury 6.E-01 6.E-01
F RM  10 Nickel 6.E-04 6.E-04
F RM  10 Selenium ND
F RM  10 Silver ND
F RM  10 Thallium 1.E-02 1.E-02 1.E-02
F RM  10 Zinc 7.E-03 7.E-03
F RM  10 Butyltins
F RM  10 Dibutyltin ion 4.E-04 4.E-04
F RM  10 Tributyltin ion ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 3.E-06
F RM  10 2-Methylnaphthalene 4.E-05 4.E-05
F RM  10 Acenaphthene ND
F RM  10 Acenaphthylene 8.E-07 8.E-07
F RM  10 Anthracene ND
F RM  10 Benzo(a)anthracene ND
F RM  10 Benzo(a)pyrene ND
F RM  10 Benzo(b)fluoranthene ND
F RM  10 Benzo(g,h,i)perylene ND
F RM  10 Benzo(k)fluoranthene ND
F RM  10 Chrysene ND
F RM  10 Dibenzo(a,h)anthracene ND
F RM  10 Dibenzothiophene ND
F RM  10 Fluoranthene ND
F RM  10 Fluorene ND
F RM  10 Indeno(1,2,3-cd)pyrene ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Naphthalene 8.E-06 8.E-06
F RM  10 Phenanthrene ND
F RM  10 Pyrene ND
F RM  10 Total Carcinogenic PAHs --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 9.E-04 9.E-04
F RM  10 Dibutyl phthalate ND
F RM  10 Diethyl phthalate ND

F RM  10 Semi-Volatile Organic Compounds
F RM  10 Benzyl alcohol ND
F RM  10 Hexachlorobenzene 1.E-04 1.E-04
F RM  10 Hexachlorobutadiene 2.E-06 2.E-06
F RM  10 Phenols
F RM  10 4-Nitrophenol ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA
F RM  10 Total PCB Congeners --
F RM  10 Total PCBs, Adjusted 1.E+00 1.E+00
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 1.E-01 1.E-01
F RM  10 Total PCB TEQ 2.E-01 2.E-01
F RM  10 Total TEQ 3.E-01 3.E-01
F RM  10 Pesticides
F RM  10 Aldrin ND
F RM  10 alpha-Hexachlorocyclohexane 2.E-07 2.E-07
F RM  10 beta-Hexachlorocyclohexane ND
F RM  10 Dieldrin 1.E-03 1.E-03
F RM  10 Endrin 4.E-06 4.E-06
F RM  10 Endrin aldehyde ND
F RM  10 Endrin ketone 9.E-06 9.E-06
F RM  10 gamma-Hexachlorocyclohexane 9.E-06 9.E-06 9.E-06
F RM  10 Heptachlor ND
F RM  10 Heptachlor epoxide 3.E-04 3.E-04
F RM  10 Total Chlordanes 7.E-04 7.E-04
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Total DDD 2.E-03 2.E-03
F RM  10 Total DDE 4.E-03 4.E-03
F RM  10 Total DDT 2.E-03 2.E-03
F RM  10 Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 2.E-02 1.E-02 1.E-05 2.E-03 6.E-01 6.E-04 2.E-02 1.E+00 4.E-05 3.E-01
F RM  11 Metals
F RM  11 Aluminum 3.E-04 3.E-04
F RM  11 Antimony ND
F RM  11 Arsenic, inorganic 1.E-02 1.E-02
F RM  11 Cadmium ND
F RM  11 Chromium ND
F RM  11 Copper 3.E-03 3.E-03
F RM  11 Lead --
F RM  11 Manganese 8.E-04 8.E-04
F RM  11 Mercury 5.E-01 5.E-01
F RM  11 Nickel 7.E-04 7.E-04
F RM  11 Selenium 2.E-01 2.E-01
F RM  11 Silver ND
F RM  11 Thallium 1.E-02 1.E-02 1.E-02
F RM  11 Zinc 8.E-03 8.E-03
F RM  11 Butyltins
F RM  11 Dibutyltin ion 2.E-04 2.E-04
F RM  11 Tributyltin ion ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 1.E-06
F RM  11 2-Methylnaphthalene 3.E-05 3.E-05
F RM  11 Acenaphthene ND
F RM  11 Acenaphthylene 6.E-07 6.E-07
F RM  11 Anthracene ND
F RM  11 Benzo(a)anthracene ND
F RM  11 Benzo(a)pyrene ND
F RM  11 Benzo(b)fluoranthene ND
F RM  11 Benzo(g,h,i)perylene ND
F RM  11 Benzo(k)fluoranthene ND
F RM  11 Chrysene ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Dibenzo(a,h)anthracene ND
F RM  11 Dibenzothiophene 9.E-07 9.E-07
F RM  11 Fluoranthene ND
F RM  11 Fluorene ND
F RM  11 Indeno(1,2,3-cd)pyrene ND
F RM  11 Naphthalene 1.E-05 1.E-05
F RM  11 Phenanthrene ND
F RM  11 Pyrene ND
F RM  11 Total Carcinogenic PAHs --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND
F RM  11 Dibutyl phthalate 1.E-04 1.E-04
F RM  11 Diethyl phthalate ND

F RM  11 Semi-Volatile Organic Compounds
F RM  11 Benzyl alcohol 1.E-05 1.E-05
F RM  11 Hexachlorobenzene 1.E-04 1.E-04
F RM  11 Hexachlorobutadiene ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA
F RM  11 Total PCB Congeners --
F RM  11 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 1.E-01 1.E-01
F RM  11 Total PCB TEQ 5.E-01 5.E-01
F RM  11 Total TEQ 6.E-01 6.E-01
F RM  11 Pesticides
F RM  11 Aldrin ND
F RM  11 alpha-Hexachlorocyclohexane ND
F RM  11 beta-Hexachlorocyclohexane 2.E-06 2.E-06
F RM  11 Dieldrin 2.E-03 2.E-03
F RM  11 Endrin 9.E-06 9.E-06
F RM  11 Endrin aldehyde ND
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Endrin ketone ND
F RM  11 gamma-Hexachlorocyclohexane 5.E-06 5.E-06 5.E-06
F RM  11 Heptachlor 3.E-06 3.E-06
F RM  11 Heptachlor epoxide 3.E-04 3.E-04
F RM  11 Total Chlordanes 7.E-04 7.E-04
F RM  11 Total DDD 4.E-04 4.E-04
F RM  11 Total DDE 3.E-03 3.E-03
F RM  11 Total DDT 4.E-04 4.E-04
F RM  11 Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 2.E-02 1.E-02 5.E-06 3.E-03 5.E-01 2.E-01 2.E-02 2.E+01 3.E-05 6.E-01
F Study Area Wide Metals
F Study Area Wide Aluminum 7.E-04 7.E-04
F Study Area Wide Antimony 3.E-03 3.E-03
F Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
F Study Area Wide Cadmium 3.E-04 3.E-04
F Study Area Wide Chromium 2.E-04
F Study Area Wide Copper 3.E-03 3.E-03
F Study Area Wide Lead --
F Study Area Wide Manganese 9.E-04 9.E-04
F Study Area Wide Mercury 5.E-01 5.E-01
F Study Area Wide Nickel 1.E-03 1.E-03
F Study Area Wide Selenium 2.E-01 2.E-01
F Study Area Wide Silver 1.E-04 1.E-04
F Study Area Wide Thallium 2.E-02 2.E-02 2.E-02
F Study Area Wide Zinc 7.E-03 7.E-03
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 5.E-04 5.E-04
F Study Area Wide Tributyltin ion 8.E-04 8.E-04
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 4.E-06
F Study Area Wide 2-Methylnaphthalene 8.E-05 8.E-05
F Study Area Wide Acenaphthene 2.E-05 2.E-05
F Study Area Wide Acenaphthylene 3.E-06 3.E-06
F Study Area Wide Anthracene 1.E-06
F Study Area Wide Benzo(a)anthracene --
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Benzo(a)pyrene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 5.E-06 5.E-06
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Chrysene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 5.E-06 5.E-06
F Study Area Wide Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F Study Area Wide Fluorene 2.E-05 2.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 5.E-05 5.E-05
F Study Area Wide Phenanthrene 6.E-05 6.E-05
F Study Area Wide Pyrene 1.E-04 1.E-04
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
F Study Area Wide Dibutyl phthalate 1.E-04 1.E-04
F Study Area Wide Diethyl phthalate 5.E-06 5.E-06

F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 1.E-05 1.E-05
F Study Area Wide Hexachlorobenzene 1.E-04 1.E-04
F Study Area Wide Hexachlorobutadiene 8.E-06 8.E-06
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 7.E-04 7.E-04 7.E-04
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.E+00 1.E+00
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 6.E+00 6.E+00
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 7.E-01 7.E-01
F Study Area Wide Total PCB TEQ 3.E-01 3.E-01
F Study Area Wide Total TEQ 1.E+00 1.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 6.E-05 6.E-05
F Study Area Wide alpha-Hexachlorocyclohexane 2.E-07 2.E-07
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TABLE 5-92.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide beta-Hexachlorocyclohexane 2.E-03 2.E-03
F Study Area Wide Dieldrin 6.E-03 6.E-03
F Study Area Wide Endrin 4.E-06 4.E-06
F Study Area Wide Endrin aldehyde 2.E-03 2.E-03
F Study Area Wide Endrin ketone 9.E-06 9.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 5.E-06 5.E-06 5.E-06
F Study Area Wide Heptachlor 3.E-06 3.E-06
F Study Area Wide Heptachlor epoxide 4.E-04 4.E-04
F Study Area Wide Total Chlordanes 2.E-03 2.E-03
F Study Area Wide Total DDD 9.E-03 9.E-03
F Study Area Wide Total DDE 8.E-03 8.E-03
F Study Area Wide Total DDT 9.E-03 9.E-03
F Study Area Wide Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 3.E-02 2.E-02 5.E-04 3.E-03 5.E-01 2.E-01 6.E-02 6.E+00 8.E-05 1.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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WB RM  2 Metals
WB RM  2 Aluminum 9.E-04 9.E-04
WB RM  2 Antimony ND
WB RM  2 Arsenic, inorganic 3.E-02 3.E-02
WB RM  2 Cadmium 8.E-04 8.E-04
WB RM  2 Chromium 2.E-05
WB RM  2 Copper 4.E-03 4.E-03
WB RM  2 Lead --
WB RM  2 Manganese 3.E-03 3.E-03
WB RM  2 Mercury 1.E-01 1.E-01
WB RM  2 Nickel 1.E-03 1.E-03
WB RM  2 Selenium ND
WB RM  2 Silver 7.E-05 7.E-05
WB RM  2 Thallium 3.E-02 3.E-02 3.E-02
WB RM  2 Zinc 1.E-02 1.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 3.E-04 3.E-04
WB RM  2 Tributyltin ion ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 8.E-06
WB RM  2 2-Methylnaphthalene 2.E-04 2.E-04
WB RM  2 Acenaphthene 3.E-05 3.E-05
WB RM  2 Acenaphthylene 2.E-06 2.E-06
WB RM  2 Anthracene 1.E-06
WB RM  2 Benzo(a)anthracene ND
WB RM  2 Benzo(a)pyrene ND
WB RM  2 Benzo(b)fluoranthene ND
WB RM  2 Benzo(g,h,i)perylene ND
WB RM  2 Benzo(k)fluoranthene ND
WB RM  2 Chrysene ND
WB RM  2 Dibenzo(a,h)anthracene ND
WB RM  2 Dibenzothiophene 8.E-06 8.E-06
WB RM  2 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 Fluorene 3.E-05 3.E-05
WB RM  2 Indeno(1,2,3-cd)pyrene ND
WB RM  2 Naphthalene 2.E-05 2.E-05
WB RM  2 Phenanthrene 8.E-05 8.E-05
WB RM  2 Pyrene ND
WB RM  2 Total Carcinogenic PAHs --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND
WB RM  2 Dibutyl phthalate ND
WB RM  2 Diethyl phthalate ND
WB RM  2 Di-n-octyl phthalate ND

WB RM  2 Semi-Volatile Organic Compounds
WB RM  2 Benzoic acid 4.E-05
WB RM  2 Benzyl alcohol 1.E-05 1.E-05
WB RM  2 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  2 Dibenzofuran 1.E-05 1.E-05
WB RM  2 Hexachlorobenzene 5.E-04 5.E-04
WB RM  2 Hexachlorobutadiene ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND
WB RM  2 4-Nitrophenol ND
WB RM  2 Phenol ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA
WB RM  2 Total PCB Congeners --
WB RM  2 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 3.E-01 3.E-01
WB RM  2 Total PCB TEQ 5.E+00 5.E+00
WB RM  2 Total TEQ 6.E+00 6.E+00
WB RM  2 Pesticides
WB RM  2 Aldrin 9.E-05 9.E-05
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 alpha-Hexachlorocyclohexane 8.E-07 8.E-07
WB RM  2 beta-Hexachlorocyclohexane ND
WB RM  2 Dieldrin 1.E-02 1.E-02
WB RM  2 Endrin 3.E-05 3.E-05
WB RM  2 Endrin aldehyde ND
WB RM  2 Endrin ketone 1.E-05 1.E-05
WB RM  2 gamma-Hexachlorocyclohexane ND
WB RM  2 Heptachlor ND
WB RM  2 Heptachlor epoxide 3.E-03 3.E-03
WB RM  2 Total Chlordanes 5.E-03 5.E-03
WB RM  2 Total DDD 9.E-03 9.E-03
WB RM  2 Total DDE 3.E-02 3.E-02
WB RM  2 Total DDT 3.E-03 3.E-03
WB RM  2 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Totalb 4.E-02 3.E-02 9.E-04 4.E-03 1.E-01 1.E-03 1.E-01 2.E+01 2.E-04 6.E+00
WB RM  3 Metals
WB RM  3 Aluminum 9.E-04 9.E-04
WB RM  3 Antimony 6.E-04 6.E-04
WB RM  3 Arsenic, inorganic 3.E-02 3.E-02
WB RM  3 Cadmium 1.E-03 1.E-03
WB RM  3 Chromium 3.E-05
WB RM  3 Copper 3.E-03 3.E-03
WB RM  3 Lead --
WB RM  3 Manganese 2.E-03 2.E-03
WB RM  3 Mercury 2.E-01 2.E-01
WB RM  3 Nickel 8.E-04 8.E-04
WB RM  3 Selenium ND
WB RM  3 Silver 5.E-05 5.E-05
WB RM  3 Thallium 3.E-02 3.E-02 3.E-02
WB RM  3 Zinc 1.E-02 1.E-02
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 4.E-04 4.E-04
WB RM  3 Tributyltin ion 7.E-04 7.E-04
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 1.E-05
WB RM  3 2-Methylnaphthalene 2.E-04 2.E-04
WB RM  3 Acenaphthene 2.E-05 2.E-05
WB RM  3 Acenaphthylene 2.E-06 2.E-06
WB RM  3 Anthracene 2.E-06
WB RM  3 Benzo(a)anthracene --
WB RM  3 Benzo(a)pyrene ND
WB RM  3 Benzo(b)fluoranthene ND
WB RM  3 Benzo(g,h,i)perylene ND
WB RM  3 Benzo(k)fluoranthene ND
WB RM  3 Chrysene --
WB RM  3 Dibenzo(a,h)anthracene ND
WB RM  3 Dibenzothiophene 9.E-06 9.E-06
WB RM  3 Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
WB RM  3 Fluorene 5.E-05 5.E-05
WB RM  3 Indeno(1,2,3-cd)pyrene ND
WB RM  3 Naphthalene 2.E-05 2.E-05
WB RM  3 Phenanthrene 1.E-04 1.E-04
WB RM  3 Pyrene 3.E-05 3.E-05
WB RM  3 Total Carcinogenic PAHs --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND
WB RM  3 Dibutyl phthalate ND
WB RM  3 Diethyl phthalate ND
WB RM  3 Di-n-octyl phthalate 9.E-04 9.E-04

WB RM  3 Semi-Volatile Organic Compounds
WB RM  3 Benzoic acid 3.E-05
WB RM  3 Benzyl alcohol 9.E-06 9.E-06
WB RM  3 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  3 Dibenzofuran 1.E-05 1.E-05
WB RM  3 Hexachlorobenzene 6.E-04 6.E-04
WB RM  3 Hexachlorobutadiene 5.E-06 5.E-06
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 Phenols
WB RM  3 4-Methylphenol ND
WB RM  3 4-Nitrophenol ND
WB RM  3 Phenol ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 1.E+01 1.E+01
WB RM  3 Total PCB Congeners --
WB RM  3 Total PCBs, Adjusted 5.E+00 5.E+00
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 4.E-01 4.E-01
WB RM  3 Total PCB TEQ 1.E+00 1.E+00
WB RM  3 Total TEQ 2.E+00 2.E+00
WB RM  3 Pesticides
WB RM  3 Aldrin 1.E-04 1.E-04
WB RM  3 alpha-Hexachlorocyclohexane 7.E-07 7.E-07
WB RM  3 beta-Hexachlorocyclohexane 3.E-06 3.E-06
WB RM  3 Dieldrin 1.E-02 1.E-02
WB RM  3 Endrin 2.E-05 2.E-05
WB RM  3 Endrin aldehyde 5.E-06 5.E-06
WB RM  3 Endrin ketone ND
WB RM  3 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB RM  3 Heptachlor 1.E-05 1.E-05
WB RM  3 Heptachlor epoxide 3.E-03 3.E-03
WB RM  3 Total Chlordanes 5.E-03 5.E-03
WB RM  3 Total DDD 1.E-02 1.E-02
WB RM  3 Total DDE 5.E-02 5.E-02
WB RM  3 Total DDT 5.E-03 5.E-03
WB RM  3 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 4.E-02 3.E-02 1.E-03 3.E-03 2.E-01 8.E-04 1.E-01 5.E+00 2.E-04 2.E+00
WB RM  4 Metals
WB RM  4 Aluminum 1.E-03 1.E-03
WB RM  4 Antimony ND
WB RM  4 Arsenic, inorganic 2.E-02 2.E-02
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Cadmium 1.E-03 1.E-03
WB RM  4 Chromium 8.E-05
WB RM  4 Copper 4.E-03 4.E-03
WB RM  4 Lead --
WB RM  4 Manganese 2.E-03 2.E-03
WB RM  4 Mercury 3.E-01 3.E-01
WB RM  4 Nickel 1.E-03 1.E-03
WB RM  4 Selenium ND
WB RM  4 Silver ND
WB RM  4 Thallium 2.E-02 2.E-02 2.E-02
WB RM  4 Zinc 1.E-02 1.E-02
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 5.E-04 5.E-04
WB RM  4 Tributyltin ion 1.E-03 1.E-03
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 4.E-06
WB RM  4 2-Methylnaphthalene 1.E-04 1.E-04
WB RM  4 Acenaphthene 6.E-05 6.E-05
WB RM  4 Acenaphthylene 2.E-06 2.E-06
WB RM  4 Anthracene 7.E-07
WB RM  4 Benzo(a)anthracene --
WB RM  4 Benzo(a)pyrene --
WB RM  4 Benzo(b)fluoranthene --
WB RM  4 Benzo(g,h,i)perylene 2.E-06 2.E-06
WB RM  4 Benzo(k)fluoranthene --
WB RM  4 Chrysene --
WB RM  4 Dibenzo(a,h)anthracene --
WB RM  4 Dibenzothiophene 4.E-06 4.E-06
WB RM  4 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
WB RM  4 Fluorene 3.E-05 3.E-05
WB RM  4 Indeno(1,2,3-cd)pyrene --
WB RM  4 Naphthalene 2.E-05 2.E-05
WB RM  4 Phenanthrene 1.E-04 1.E-04
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Pyrene 1.E-04 1.E-04
WB RM  4 Total Carcinogenic PAHs --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
WB RM  4 Dibutyl phthalate 5.E-05 5.E-05
WB RM  4 Diethyl phthalate 3.E-06 3.E-06
WB RM  4 Di-n-octyl phthalate 1.E-03 1.E-03

WB RM  4 Semi-Volatile Organic Compounds
WB RM  4 Benzoic acid 3.E-05
WB RM  4 Benzyl alcohol 1.E-05 1.E-05
WB RM  4 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  4 Dibenzofuran 1.E-05 1.E-05
WB RM  4 Hexachlorobenzene 7.E-04 7.E-04
WB RM  4 Hexachlorobutadiene 1.E-05 1.E-05
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND
WB RM  4 4-Nitrophenol 5.E-04 5.E-04 5.E-04
WB RM  4 Phenol ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 1.E+01 1.E+01
WB RM  4 Total PCB Congeners --
WB RM  4 Total PCBs, Adjusted 8.E+00 8.E+00
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 5.E-01 5.E-01
WB RM  4 Total PCB TEQ 2.E+00 2.E+00
WB RM  4 Total TEQ 2.E+00 2.E+00
WB RM  4 Pesticides
WB RM  4 Aldrin 1.E-04 1.E-04
WB RM  4 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  4 beta-Hexachlorocyclohexane 4.E-06 4.E-06
WB RM  4 Dieldrin 1.E-02 1.E-02
WB RM  4 Endrin 2.E-05 2.E-05
WB RM  4 Endrin aldehyde ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Endrin ketone ND
WB RM  4 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB RM  4 Heptachlor 5.E-06 5.E-06
WB RM  4 Heptachlor epoxide 2.E-03 2.E-03
WB RM  4 Total Chlordanes 4.E-03 4.E-03
WB RM  4 Total DDD 2.E-02 2.E-02
WB RM  4 Total DDE 6.E-02 6.E-02
WB RM  4 Total DDT 6.E-03 6.E-03
WB RM  4 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 3.E-02 2.E-02 2.E-03 4.E-03 3.E-01 2.E-03 4.E-01 8.E+00 1.E-04 2.E+00
WB RM  5 Metals
WB RM  5 Aluminum 9.E-04 9.E-04
WB RM  5 Antimony ND
WB RM  5 Arsenic, inorganic 2.E-02 2.E-02
WB RM  5 Cadmium 2.E-03 2.E-03
WB RM  5 Chromium 4.E-05
WB RM  5 Copper 4.E-03 4.E-03
WB RM  5 Lead --
WB RM  5 Manganese 3.E-03 3.E-03
WB RM  5 Mercury 2.E-01 2.E-01
WB RM  5 Nickel 7.E-04 7.E-04
WB RM  5 Selenium ND
WB RM  5 Silver ND
WB RM  5 Thallium 1.E-02 1.E-02 1.E-02
WB RM  5 Zinc 1.E-02 1.E-02
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 4.E-04 4.E-04
WB RM  5 Tributyltin ion ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 1.E-05
WB RM  5 2-Methylnaphthalene 2.E-04 2.E-04
WB RM  5 Acenaphthene 4.E-05 4.E-05
WB RM  5 Acenaphthylene 4.E-06 4.E-06

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 8 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Anthracene 5.E-07
WB RM  5 Benzo(a)anthracene --
WB RM  5 Benzo(a)pyrene --
WB RM  5 Benzo(b)fluoranthene --
WB RM  5 Benzo(g,h,i)perylene 5.E-06 5.E-06
WB RM  5 Benzo(k)fluoranthene --
WB RM  5 Chrysene --
WB RM  5 Dibenzo(a,h)anthracene --
WB RM  5 Dibenzothiophene 3.E-06 3.E-06
WB RM  5 Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
WB RM  5 Fluorene 1.E-04 1.E-04
WB RM  5 Indeno(1,2,3-cd)pyrene --
WB RM  5 Naphthalene 3.E-05 3.E-05
WB RM  5 Phenanthrene 2.E-04 2.E-04
WB RM  5 Pyrene 2.E-05 2.E-05
WB RM  5 Total Carcinogenic PAHs --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND
WB RM  5 Dibutyl phthalate ND
WB RM  5 Diethyl phthalate ND
WB RM  5 Di-n-octyl phthalate ND

WB RM  5 Semi-Volatile Organic Compounds
WB RM  5 Benzoic acid 3.E-05
WB RM  5 Benzyl alcohol 1.E-05 1.E-05
WB RM  5 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  5 Dibenzofuran 2.E-05 2.E-05
WB RM  5 Hexachlorobenzene 8.E-04 8.E-04
WB RM  5 Hexachlorobutadiene 2.E-05 2.E-05
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND
WB RM  5 4-Nitrophenol ND
WB RM  5 Phenol ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 5.E+00 5.E+00
WB RM  5 Total PCB Congeners --
WB RM  5 Total PCBs, Adjusted 4.E+00 4.E+00
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 5.E-01 5.E-01
WB RM  5 Total PCB TEQ 1.E+00 1.E+00
WB RM  5 Total TEQ 2.E+00 2.E+00
WB RM  5 Pesticides
WB RM  5 Aldrin 2.E-04 2.E-04
WB RM  5 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  5 beta-Hexachlorocyclohexane ND
WB RM  5 Dieldrin 1.E-02 1.E-02
WB RM  5 Endrin 2.E-05 2.E-05
WB RM  5 Endrin aldehyde ND
WB RM  5 Endrin ketone ND
WB RM  5 gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
WB RM  5 Heptachlor ND
WB RM  5 Heptachlor epoxide 3.E-03 3.E-03
WB RM  5 Total Chlordanes 7.E-03 7.E-03
WB RM  5 Total DDD 2.E-02 2.E-02
WB RM  5 Total DDE 5.E-02 5.E-02
WB RM  5 Total DDT 2.E-02 2.E-02
WB RM  5 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 3.E-02 2.E-02 3.E-03 4.E-03 2.E-01 8.E-04 1.E-01 4.E+00 2.E-04 2.E+00
WB RM  6 Metals
WB RM  6 Aluminum 1.E-03 1.E-03
WB RM  6 Antimony 6.E-04 6.E-04
WB RM  6 Arsenic, inorganic 2.E-02 2.E-02
WB RM  6 Cadmium 3.E-03 3.E-03
WB RM  6 Chromium ND
WB RM  6 Copper 5.E-03 5.E-03
WB RM  6 Lead --
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Manganese 2.E-03 2.E-03
WB RM  6 Mercury 2.E-01 2.E-01
WB RM  6 Nickel 1.E-03 1.E-03
WB RM  6 Selenium ND
WB RM  6 Silver 4.E-05 4.E-05
WB RM  6 Thallium 1.E-02 1.E-02 1.E-02
WB RM  6 Zinc 1.E-02 1.E-02
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 5.E-04 5.E-04
WB RM  6 Tributyltin ion 7.E-04 7.E-04
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 2.E-05
WB RM  6 2-Methylnaphthalene 4.E-04 4.E-04
WB RM  6 Acenaphthene 9.E-05 9.E-05
WB RM  6 Acenaphthylene 7.E-06 7.E-06
WB RM  6 Anthracene 3.E-06
WB RM  6 Benzo(a)anthracene --
WB RM  6 Benzo(a)pyrene --
WB RM  6 Benzo(b)fluoranthene --
WB RM  6 Benzo(g,h,i)perylene 1.E-06 1.E-06
WB RM  6 Benzo(k)fluoranthene --
WB RM  6 Chrysene --
WB RM  6 Dibenzo(a,h)anthracene ND
WB RM  6 Dibenzothiophene 4.E-05 4.E-05
WB RM  6 Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
WB RM  6 Fluorene 8.E-05 8.E-05
WB RM  6 Indeno(1,2,3-cd)pyrene --
WB RM  6 Naphthalene 1.E-04 1.E-04
WB RM  6 Phenanthrene 2.E-04 2.E-04
WB RM  6 Pyrene 5.E-05 5.E-05
WB RM  6 Total Carcinogenic PAHs --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 8.E-04 8.E-04
WB RM  6 Dibutyl phthalate ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Diethyl phthalate ND
WB RM  6 Di-n-octyl phthalate ND

WB RM  6 Semi-Volatile Organic Compounds
WB RM  6 Benzoic acid 3.E-05
WB RM  6 Benzyl alcohol 1.E-05 1.E-05
WB RM  6 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  6 Dibenzofuran 2.E-05 2.E-05
WB RM  6 Hexachlorobenzene 5.E-04 5.E-04
WB RM  6 Hexachlorobutadiene 2.E-05 2.E-05
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND
WB RM  6 4-Nitrophenol 5.E-04 5.E-04 5.E-04
WB RM  6 Phenol ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 3.E+00 3.E+00
WB RM  6 Total PCB Congeners --
WB RM  6 Total PCBs, Adjusted 5.E+00 5.E+00
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 5.E-01 5.E-01
WB RM  6 Total PCB TEQ 1.E+00 1.E+00
WB RM  6 Total TEQ 1.E+00 1.E+00
WB RM  6 Pesticides
WB RM  6 Aldrin 2.E-04 2.E-04
WB RM  6 alpha-Hexachlorocyclohexane 9.E-07 9.E-07
WB RM  6 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  6 Dieldrin 1.E-02 1.E-02
WB RM  6 Endrin 1.E-05 1.E-05
WB RM  6 Endrin aldehyde ND
WB RM  6 Endrin ketone ND
WB RM  6 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB RM  6 Heptachlor 5.E-06 5.E-06
WB RM  6 Heptachlor epoxide 2.E-03 2.E-03
WB RM  6 Total Chlordanes 4.E-03 4.E-03
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Total DDD 2.E-02 2.E-02
WB RM  6 Total DDE 4.E-02 4.E-02
WB RM  6 Total DDT 1.E-02 1.E-02
WB RM  6 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 2.E-02 2.E-02 3.E-03 5.E-03 2.E-01 2.E-03 1.E-01 5.E+00 4.E-04 1.E+00
WB RM  7 Metals
WB RM  7 Aluminum 1.E-03 1.E-03
WB RM  7 Antimony ND
WB RM  7 Arsenic, inorganic 2.E-02 2.E-02
WB RM  7 Cadmium 4.E-04 4.E-04
WB RM  7 Chromium 5.E-05
WB RM  7 Copper 4.E-03 4.E-03
WB RM  7 Lead --
WB RM  7 Manganese 3.E-03 3.E-03
WB RM  7 Mercury 3.E-01 3.E-01
WB RM  7 Nickel 1.E-03 1.E-03
WB RM  7 Selenium 1.E-02 1.E-02
WB RM  7 Silver 8.E-05 8.E-05
WB RM  7 Thallium 1.E-02 1.E-02 1.E-02
WB RM  7 Zinc 1.E-02 1.E-02
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 5.E-04 5.E-04
WB RM  7 Tributyltin ion 7.E-04 7.E-04
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 9.E-06
WB RM  7 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  7 Acenaphthene 2.E-04 2.E-04
WB RM  7 Acenaphthylene 4.E-06 4.E-06
WB RM  7 Anthracene 2.E-06
WB RM  7 Benzo(a)anthracene --
WB RM  7 Benzo(a)pyrene ND
WB RM  7 Benzo(b)fluoranthene --
WB RM  7 Benzo(g,h,i)perylene 1.E-06 1.E-06

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 13 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Benzo(k)fluoranthene --
WB RM  7 Chrysene --
WB RM  7 Dibenzo(a,h)anthracene ND
WB RM  7 Dibenzothiophene 2.E-05 2.E-05
WB RM  7 Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
WB RM  7 Fluorene 2.E-04 2.E-04
WB RM  7 Indeno(1,2,3-cd)pyrene --
WB RM  7 Naphthalene 4.E-04 4.E-04
WB RM  7 Phenanthrene 3.E-04 3.E-04
WB RM  7 Pyrene 4.E-05 4.E-05
WB RM  7 Total Carcinogenic PAHs --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND
WB RM  7 Dibutyl phthalate ND
WB RM  7 Diethyl phthalate ND
WB RM  7 Di-n-octyl phthalate ND

WB RM  7 Semi-Volatile Organic Compounds
WB RM  7 Benzoic acid 3.E-05
WB RM  7 Benzyl alcohol 1.E-05 1.E-05
WB RM  7 Bis(2-chloroethoxy) methane 7.E-04 7.E-04
WB RM  7 Dibenzofuran 1.E-04 1.E-04
WB RM  7 Hexachlorobenzene 9.E-04 9.E-04
WB RM  7 Hexachlorobutadiene 2.E-04 2.E-04
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND
WB RM  7 4-Nitrophenol 4.E-04 4.E-04 4.E-04
WB RM  7 Phenol ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 6.E+00 6.E+00
WB RM  7 Total PCB Congeners --
WB RM  7 Total PCBs, Adjusted 1.E+01 1.E+01
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 4.E+00 4.E+00
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Total PCB TEQ 1.E+00 1.E+00
WB RM  7 Total TEQ 6.E+00 6.E+00
WB RM  7 Pesticides
WB RM  7 Aldrin 2.E-04 2.E-04
WB RM  7 alpha-Hexachlorocyclohexane 9.E-07 9.E-07
WB RM  7 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  7 Dieldrin 1.E-02 1.E-02
WB RM  7 Endrin 1.E-05 1.E-05
WB RM  7 Endrin aldehyde ND
WB RM  7 Endrin ketone ND
WB RM  7 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB RM  7 Heptachlor 4.E-06 4.E-06
WB RM  7 Heptachlor epoxide 2.E-03 2.E-03
WB RM  7 Total Chlordanes 7.E-03 7.E-03
WB RM  7 Total DDD 8.E-02 8.E-02
WB RM  7 Total DDE 1.E-01 1.E-01
WB RM  7 Total DDT 8.E-02 8.E-02
WB RM  7 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 3.E-02 2.E-02 1.E-03 4.E-03 3.E-01 1.E-02 3.E-01 1.E+01 2.E-03 6.E+00
WB RM  8 Metals
WB RM  8 Aluminum 1.E-03 1.E-03
WB RM  8 Antimony ND
WB RM  8 Arsenic, inorganic 2.E-02 2.E-02
WB RM  8 Cadmium 7.E-04 7.E-04
WB RM  8 Chromium 3.E-05
WB RM  8 Copper 6.E-03 6.E-03
WB RM  8 Lead --
WB RM  8 Manganese 3.E-03 3.E-03
WB RM  8 Mercury 2.E-01 2.E-01
WB RM  8 Nickel 1.E-03 1.E-03
WB RM  8 Selenium ND
WB RM  8 Silver 8.E-05 8.E-05
WB RM  8 Thallium 1.E-02 1.E-02 1.E-02
WB RM  8 Zinc 1.E-02 1.E-02
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 6.E-04 6.E-04
WB RM  8 Tributyltin ion ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 4.E-06
WB RM  8 2-Methylnaphthalene 1.E-04 1.E-04
WB RM  8 Acenaphthene 2.E-05 2.E-05
WB RM  8 Acenaphthylene 4.E-06 4.E-06
WB RM  8 Anthracene 8.E-07
WB RM  8 Benzo(a)anthracene --
WB RM  8 Benzo(a)pyrene --
WB RM  8 Benzo(b)fluoranthene --
WB RM  8 Benzo(g,h,i)perylene 1.E-05 1.E-05
WB RM  8 Benzo(k)fluoranthene --
WB RM  8 Chrysene --
WB RM  8 Dibenzo(a,h)anthracene --
WB RM  8 Dibenzothiophene 1.E-05 1.E-05
WB RM  8 Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
WB RM  8 Fluorene 3.E-05 3.E-05
WB RM  8 Indeno(1,2,3-cd)pyrene --
WB RM  8 Naphthalene 4.E-05 4.E-05
WB RM  8 Phenanthrene 2.E-04 2.E-04
WB RM  8 Pyrene 2.E-04 2.E-04
WB RM  8 Total Carcinogenic PAHs --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND
WB RM  8 Dibutyl phthalate ND
WB RM  8 Diethyl phthalate ND
WB RM  8 Di-n-octyl phthalate ND

WB RM  8 Semi-Volatile Organic Compounds
WB RM  8 Benzoic acid 3.E-05
WB RM  8 Benzyl alcohol 1.E-05 1.E-05
WB RM  8 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Dibenzofuran 9.E-06 9.E-06
WB RM  8 Hexachlorobenzene 6.E-04 6.E-04
WB RM  8 Hexachlorobutadiene 3.E-05 3.E-05
WB RM  8 Phenols
WB RM  8 4-Methylphenol 4.E-04 4.E-04 4.E-04
WB RM  8 4-Nitrophenol 4.E-04 4.E-04 4.E-04
WB RM  8 Phenol ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 1.E+01 1.E+01
WB RM  8 Total PCB Congeners --
WB RM  8 Total PCBs, Adjusted 5.E+00 5.E+00
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 8.E-01 8.E-01
WB RM  8 Total PCB TEQ 1.E+00 1.E+00
WB RM  8 Total TEQ 2.E+00 2.E+00
WB RM  8 Pesticides
WB RM  8 Aldrin 2.E-04 2.E-04
WB RM  8 alpha-Hexachlorocyclohexane 8.E-07 8.E-07
WB RM  8 beta-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  8 Dieldrin 2.E-02 2.E-02
WB RM  8 Endrin 1.E-05 1.E-05
WB RM  8 Endrin aldehyde ND
WB RM  8 Endrin ketone ND
WB RM  8 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB RM  8 Heptachlor ND
WB RM  8 Heptachlor epoxide 2.E-03 2.E-03
WB RM  8 Total Chlordanes 5.E-03 5.E-03
WB RM  8 Total DDD 3.E-02 3.E-02
WB RM  8 Total DDE 6.E-02 6.E-02
WB RM  8 Total DDT 2.E-02 2.E-02
WB RM  8 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 2.E-02 2.E-02 1.E-03 6.E-03 2.E-01 2.E-03 1.E-01 5.E+00 1.E-04 2.E+00
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 2.E-03 2.E-03
WB RM 8 SIL Antimony ND
WB RM 8 SIL Arsenic, inorganic 2.E-02 2.E-02
WB RM 8 SIL Cadmium 1.E-03 1.E-03
WB RM 8 SIL Chromium 1.E-04
WB RM 8 SIL Copper 5.E-03 5.E-03
WB RM 8 SIL Lead --
WB RM 8 SIL Manganese 2.E-03 2.E-03
WB RM 8 SIL Mercury 2.E-01 2.E-01
WB RM 8 SIL Nickel ND
WB RM 8 SIL Selenium ND
WB RM 8 SIL Silver ND
WB RM 8 SIL Thallium 1.E-02 1.E-02 1.E-02
WB RM 8 SIL Zinc 1.E-02 1.E-02
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA
WB RM 8 SIL Tributyltin ion NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA
WB RM 8 SIL 2-Methylnaphthalene 2.E-03 2.E-03
WB RM 8 SIL Acenaphthene 1.E-04 1.E-04
WB RM 8 SIL Acenaphthylene ND
WB RM 8 SIL Anthracene ND
WB RM 8 SIL Benzo(a)anthracene ND
WB RM 8 SIL Benzo(a)pyrene ND
WB RM 8 SIL Benzo(b)fluoranthene ND
WB RM 8 SIL Benzo(g,h,i)perylene ND
WB RM 8 SIL Benzo(k)fluoranthene ND
WB RM 8 SIL Chrysene ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND
WB RM 8 SIL Dibenzothiophene NA
WB RM 8 SIL Fluoranthene ND
WB RM 8 SIL Fluorene ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND
WB RM 8 SIL Naphthalene ND
WB RM 8 SIL Phenanthrene ND
WB RM 8 SIL Pyrene ND
WB RM 8 SIL Total Carcinogenic PAHs --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND
WB RM 8 SIL Dibutyl phthalate ND
WB RM 8 SIL Diethyl phthalate ND
WB RM 8 SIL Di-n-octyl phthalate ND

WB RM 8 SIL Semi-Volatile Organic Compounds
WB RM 8 SIL Benzoic acid ND
WB RM 8 SIL Benzyl alcohol ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND
WB RM 8 SIL Dibenzofuran ND
WB RM 8 SIL Hexachlorobenzene ND
WB RM 8 SIL Hexachlorobutadiene ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND
WB RM 8 SIL 4-Nitrophenol ND
WB RM 8 SIL Phenol ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 4.E+01 4.E+01
WB RM 8 SIL Total PCB Congeners --
WB RM 8 SIL Total PCBs, Adjusted 4.E+01 4.E+01
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 8.E-01 8.E-01
WB RM 8 SIL Total PCB TEQ 3.E+00 3.E+00
WB RM 8 SIL Total TEQ 3.E+00 3.E+00
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Dieldrin ND
WB RM 8 SIL Endrin ND
WB RM 8 SIL Endrin aldehyde ND
WB RM 8 SIL Endrin ketone ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND
WB RM 8 SIL Heptachlor ND
WB RM 8 SIL Heptachlor epoxide ND
WB RM 8 SIL Total Chlordanes ND
WB RM 8 SIL Total DDD 1.E-02 1.E-02
WB RM 8 SIL Total DDE 4.E-02 4.E-02
WB RM 8 SIL Total DDT 3.E-03 3.E-03
WB RM 8 SIL Total Endosulfan 6.E-04 6.E-04 6.E-04 6.E-04

Exposure Point Total 2.E-02 2.E-02 1.E-03 5.E-03 2.E-01 6.E-04 6.E-02 4.E+01 2.E-03 3.E+00
WB RM  9 Metals
WB RM  9 Aluminum 2.E-03 2.E-03
WB RM  9 Antimony 2.E-03 2.E-03
WB RM  9 Arsenic, inorganic 2.E-02 2.E-02
WB RM  9 Cadmium 5.E-04 5.E-04
WB RM  9 Chromium 3.E-05
WB RM  9 Copper 7.E-03 7.E-03
WB RM  9 Lead --
WB RM  9 Manganese 5.E-03 5.E-03
WB RM  9 Mercury 3.E-01 3.E-01
WB RM  9 Nickel 1.E-03 1.E-03
WB RM  9 Selenium 9.E-03 9.E-03
WB RM  9 Silver 8.E-05 8.E-05
WB RM  9 Thallium 1.E-02 1.E-02 1.E-02
WB RM  9 Zinc 1.E-02 1.E-02
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 4.E-04 4.E-04
WB RM  9 Tributyltin ion ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 8.E-06
WB RM  9 2-Methylnaphthalene 3.E-04 3.E-04
WB RM  9 Acenaphthene 2.E-05 2.E-05
WB RM  9 Acenaphthylene 3.E-06 3.E-06
WB RM  9 Anthracene 1.E-06
WB RM  9 Benzo(a)anthracene --
WB RM  9 Benzo(a)pyrene --
WB RM  9 Benzo(b)fluoranthene --
WB RM  9 Benzo(g,h,i)perylene 6.E-06 6.E-06
WB RM  9 Benzo(k)fluoranthene --
WB RM  9 Chrysene --
WB RM  9 Dibenzo(a,h)anthracene ND
WB RM  9 Dibenzothiophene 8.E-06 8.E-06
WB RM  9 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
WB RM  9 Fluorene 2.E-05 2.E-05
WB RM  9 Indeno(1,2,3-cd)pyrene --
WB RM  9 Naphthalene 5.E-05 5.E-05
WB RM  9 Phenanthrene 8.E-05 8.E-05
WB RM  9 Pyrene 1.E-05 1.E-05
WB RM  9 Total Carcinogenic PAHs --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND
WB RM  9 Dibutyl phthalate ND
WB RM  9 Diethyl phthalate ND
WB RM  9 Di-n-octyl phthalate ND

WB RM  9 Semi-Volatile Organic Compounds
WB RM  9 Benzoic acid 2.E-05
WB RM  9 Benzyl alcohol 1.E-05 1.E-05
WB RM  9 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  9 Dibenzofuran 1.E-05 1.E-05
WB RM  9 Hexachlorobenzene 8.E-04 8.E-04
WB RM  9 Hexachlorobutadiene ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 Phenols
WB RM  9 4-Methylphenol 4.E-04 4.E-04 4.E-04
WB RM  9 4-Nitrophenol ND
WB RM  9 Phenol ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 1.E+01 1.E+01
WB RM  9 Total PCB Congeners --
WB RM  9 Total PCBs, Adjusted 8.E+00 8.E+00
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 7.E-01 7.E-01
WB RM  9 Total PCB TEQ 2.E+00 2.E+00
WB RM  9 Total TEQ 3.E+00 3.E+00
WB RM  9 Pesticides
WB RM  9 Aldrin 3.E-04 3.E-04
WB RM  9 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  9 beta-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  9 Dieldrin 1.E-02 1.E-02
WB RM  9 Endrin 2.E-05 2.E-05
WB RM  9 Endrin aldehyde ND
WB RM  9 Endrin ketone 4.E-06 4.E-06
WB RM  9 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB RM  9 Heptachlor ND
WB RM  9 Heptachlor epoxide 3.E-03 3.E-03
WB RM  9 Total Chlordanes 7.E-03 7.E-03
WB RM  9 Total DDD 1.E-02 1.E-02
WB RM  9 Total DDE 6.E-02 6.E-02
WB RM  9 Total DDT 2.E-03 2.E-03
WB RM  9 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 3.E-02 2.E-02 6.E-04 7.E-03 3.E-01 1.E-02 1.E-01 8.E+00 3.E-04 3.E+00
WB RM  10 Metals
WB RM  10 Aluminum 2.E-03 2.E-03
WB RM  10 Antimony 2.E+00 2.E+00
WB RM  10 Arsenic, inorganic 2.E-02 2.E-02
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Cadmium 3.E-02 3.E-02
WB RM  10 Chromium 3.E-05
WB RM  10 Copper 8.E-03 8.E-03
WB RM  10 Lead --
WB RM  10 Manganese 5.E-03 5.E-03
WB RM  10 Mercury 2.E-01 2.E-01
WB RM  10 Nickel 2.E-03 2.E-03
WB RM  10 Selenium ND
WB RM  10 Silver 2.E-03 2.E-03
WB RM  10 Thallium 1.E-02 1.E-02 1.E-02
WB RM  10 Zinc 1.E-02 1.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 3.E-04 3.E-04
WB RM  10 Tributyltin ion ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 9.E-06
WB RM  10 2-Methylnaphthalene 2.E-04 2.E-04
WB RM  10 Acenaphthene 3.E-05 3.E-05
WB RM  10 Acenaphthylene 9.E-07 9.E-07
WB RM  10 Anthracene 5.E-07
WB RM  10 Benzo(a)anthracene ND
WB RM  10 Benzo(a)pyrene ND
WB RM  10 Benzo(b)fluoranthene ND
WB RM  10 Benzo(g,h,i)perylene ND
WB RM  10 Benzo(k)fluoranthene ND
WB RM  10 Chrysene ND
WB RM  10 Dibenzo(a,h)anthracene ND
WB RM  10 Dibenzothiophene ND
WB RM  10 Fluoranthene ND
WB RM  10 Fluorene 3.E-05 3.E-05
WB RM  10 Indeno(1,2,3-cd)pyrene ND
WB RM  10 Naphthalene 3.E-05 3.E-05
WB RM  10 Phenanthrene 4.E-05 4.E-05
WB RM  10 Pyrene ND
WB RM  10 Total Carcinogenic PAHs --
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 2.E-02 2.E-02
WB RM  10 Dibutyl phthalate ND
WB RM  10 Diethyl phthalate ND
WB RM  10 Di-n-octyl phthalate ND

WB RM  10 Semi-Volatile Organic Compounds
WB RM  10 Benzoic acid 2.E-05
WB RM  10 Benzyl alcohol 1.E-05 1.E-05
WB RM  10 Bis(2-chloroethoxy) methane 8.E-04 8.E-04
WB RM  10 Dibenzofuran 1.E-05 1.E-05
WB RM  10 Hexachlorobenzene 6.E-04 6.E-04
WB RM  10 Hexachlorobutadiene 2.E-06 2.E-06
WB RM  10 Phenols
WB RM  10 4-Methylphenol 4.E-04 4.E-04 4.E-04
WB RM  10 4-Nitrophenol ND
WB RM  10 Phenol 1.E-04 1.E-04 1.E-04
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA
WB RM  10 Total PCB Congeners --
WB RM  10 Total PCBs, Adjusted 8.E+00 8.E+00
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 6.E-01 6.E-01
WB RM  10 Total PCB TEQ 2.E+00 2.E+00
WB RM  10 Total TEQ 2.E+00 2.E+00
WB RM  10 Pesticides
WB RM  10 Aldrin 2.E-04 2.E-04
WB RM  10 alpha-Hexachlorocyclohexane 8.E-07 8.E-07
WB RM  10 beta-Hexachlorocyclohexane ND
WB RM  10 Dieldrin 9.E-03 9.E-03
WB RM  10 Endrin 1.E-05 1.E-05
WB RM  10 Endrin aldehyde 4.E-06 4.E-06
WB RM  10 Endrin ketone 8.E-06 8.E-06
WB RM  10 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Heptachlor 5.E-06 5.E-06
WB RM  10 Heptachlor epoxide 2.E-03 2.E-03
WB RM  10 Total Chlordanes 5.E-03 5.E-03
WB RM  10 Total DDD 1.E-02 1.E-02
WB RM  10 Total DDE 4.E-02 4.E-02
WB RM  10 Total DDT 1.E-02 1.E-02
WB RM  10 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 2.E+00 2.E-02 3.E-02 8.E-03 3.E-01 3.E-03 1.E-01 8.E+00 2.E-04 2.E+00 1.E-04
WB RM  11 Metals
WB RM  11 Aluminum 1.E-03 1.E-03
WB RM  11 Antimony ND
WB RM  11 Arsenic, inorganic 2.E-02 2.E-02
WB RM  11 Cadmium 2.E-03 2.E-03
WB RM  11 Chromium ND
WB RM  11 Copper 8.E-03 8.E-03
WB RM  11 Lead --
WB RM  11 Manganese 4.E-03 4.E-03
WB RM  11 Mercury 3.E-01 3.E-01
WB RM  11 Nickel 2.E-03 2.E-03
WB RM  11 Selenium 3.E-02 3.E-02
WB RM  11 Silver 2.E-04 2.E-04
WB RM  11 Thallium 1.E-02 1.E-02 1.E-02
WB RM  11 Zinc 1.E-02 1.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 3.E-04 3.E-04
WB RM  11 Tributyltin ion ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 4.E-06
WB RM  11 2-Methylnaphthalene 1.E-04 1.E-04
WB RM  11 Acenaphthene 2.E-05 2.E-05
WB RM  11 Acenaphthylene 6.E-07 6.E-07
WB RM  11 Anthracene 9.E-07
WB RM  11 Benzo(a)anthracene ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Benzo(a)pyrene ND
WB RM  11 Benzo(b)fluoranthene ND
WB RM  11 Benzo(g,h,i)perylene ND
WB RM  11 Benzo(k)fluoranthene ND
WB RM  11 Chrysene ND
WB RM  11 Dibenzo(a,h)anthracene ND
WB RM  11 Dibenzothiophene 4.E-06 4.E-06
WB RM  11 Fluoranthene ND
WB RM  11 Fluorene 3.E-05 3.E-05
WB RM  11 Indeno(1,2,3-cd)pyrene ND
WB RM  11 Naphthalene 2.E-05 2.E-05
WB RM  11 Phenanthrene 6.E-05 6.E-05
WB RM  11 Pyrene ND
WB RM  11 Total Carcinogenic PAHs --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 2.E-02 2.E-02
WB RM  11 Dibutyl phthalate 9.E-05 9.E-05
WB RM  11 Diethyl phthalate ND
WB RM  11 Di-n-octyl phthalate ND

WB RM  11 Semi-Volatile Organic Compounds
WB RM  11 Benzoic acid 3.E-05
WB RM  11 Benzyl alcohol 7.E-06 7.E-06
WB RM  11 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  11 Dibenzofuran 2.E-05 2.E-05
WB RM  11 Hexachlorobenzene 6.E-04 6.E-04
WB RM  11 Hexachlorobutadiene 1.E-06 1.E-06
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND
WB RM  11 4-Nitrophenol 5.E-04 5.E-04 5.E-04
WB RM  11 Phenol ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA
WB RM  11 Total PCB Congeners --
WB RM  11 Total PCBs, Adjusted 4.E+01 4.E+01
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 6.E-01 6.E-01
WB RM  11 Total PCB TEQ 5.E+00 5.E+00
WB RM  11 Total TEQ 6.E+00 6.E+00
WB RM  11 Pesticides
WB RM  11 Aldrin 1.E-04 1.E-04
WB RM  11 alpha-Hexachlorocyclohexane 5.E-07 5.E-07
WB RM  11 beta-Hexachlorocyclohexane 4.E-06 4.E-06
WB RM  11 Dieldrin 8.E-03 8.E-03
WB RM  11 Endrin 3.E-05 3.E-05
WB RM  11 Endrin aldehyde ND
WB RM  11 Endrin ketone 3.E-06 3.E-06
WB RM  11 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB RM  11 Heptachlor 4.E-06 4.E-06
WB RM  11 Heptachlor epoxide 2.E-03 2.E-03
WB RM  11 Total Chlordanes 4.E-03 4.E-03
WB RM  11 Total DDD 3.E-03 3.E-03
WB RM  11 Total DDE 2.E-02 2.E-02
WB RM  11 Total DDT 3.E-03 3.E-03
WB RM  11 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 2.E-02 2.E-02 2.E-03 8.E-03 3.E-01 3.E-02 7.E-02 4.E+01 1.E-04 6.E+00
WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-03 1.E-03
WB Study Area Wide Antimony 1.E-01 1.E-01
WB Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
WB Study Area Wide Cadmium 3.E-03 3.E-03
WB Study Area Wide Chromium 5.E-05
WB Study Area Wide Copper 5.E-03 5.E-03
WB Study Area Wide Lead --
WB Study Area Wide Manganese 3.E-03 3.E-03
WB Study Area Wide Mercury 2.E-01 2.E-01
WB Study Area Wide Nickel 1.E-03 1.E-03
WB Study Area Wide Selenium 9.E-03 9.E-03
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Silver 2.E-04 2.E-04
WB Study Area Wide Thallium 2.E-02 2.E-02 2.E-02
WB Study Area Wide Zinc 1.E-02 1.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 4.E-04 4.E-04
WB Study Area Wide Tributyltin ion 6.E-04 6.E-04
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 9.E-06
WB Study Area Wide 2-Methylnaphthalene 8.E-04 8.E-04
WB Study Area Wide Acenaphthene 7.E-05 7.E-05
WB Study Area Wide Acenaphthylene 3.E-06 3.E-06
WB Study Area Wide Anthracene 1.E-06
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 3.E-06 3.E-06
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Chrysene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 1.E-05 1.E-05
WB Study Area Wide Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
WB Study Area Wide Fluorene 8.E-05 8.E-05
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 2.E-04 2.E-04
WB Study Area Wide Phenanthrene 2.E-04 2.E-04
WB Study Area Wide Pyrene 8.E-05 8.E-05
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 5.E-02 5.E-02
WB Study Area Wide Dibutyl phthalate 4.E-05 4.E-05
WB Study Area Wide Diethyl phthalate 3.E-06 3.E-06
WB Study Area Wide Di-n-octyl phthalate 4.E-04 4.E-04
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 3.E-05
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Benzyl alcohol 1.E-05 1.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB Study Area Wide Dibenzofuran 6.E-05 6.E-05
WB Study Area Wide Hexachlorobenzene 7.E-04 7.E-04
WB Study Area Wide Hexachlorobutadiene 4.E-05 4.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 3.E-04 3.E-04 3.E-04
WB Study Area Wide 4-Nitrophenol 4.E-04 4.E-04 4.E-04
WB Study Area Wide Phenol 4.E-05 4.E-05 4.E-05
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.E+01 1.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 1.E+01 1.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB Study Area Wide Total PCB TEQ 2.E+00 2.E+00
WB Study Area Wide Total TEQ 3.E+00 3.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 2.E-04 2.E-04
WB Study Area Wide alpha-Hexachlorocyclohexane 8.E-07 8.E-07
WB Study Area Wide beta-Hexachlorocyclohexane 6.E-06 6.E-06
WB Study Area Wide Dieldrin 1.E-02 1.E-02
WB Study Area Wide Endrin 2.E-05 2.E-05
WB Study Area Wide Endrin aldehyde 4.E-06 4.E-06
WB Study Area Wide Endrin ketone 4.E-06 4.E-06
WB Study Area Wide gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB Study Area Wide Heptachlor 5.E-06 5.E-06
WB Study Area Wide Heptachlor epoxide 2.E-03 2.E-03
WB Study Area Wide Total Chlordanes 5.E-03 5.E-03
WB Study Area Wide Total DDD 3.E-02 3.E-02
WB Study Area Wide Total DDE 6.E-02 6.E-02
WB Study Area Wide Total DDT 2.E-02 2.E-02
WB Study Area Wide Total Endosulfan 9.E-05 9.E-05 9.E-05 9.E-05

Exposure Point Total 1.E-01 2.E-02 3.E-03 5.E-03 2.E-01 1.E-02 2.E-01 1.E+01 8.E-04 3.E+00 4.E-05
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Metals
F RM  2 Aluminum 4.E-04 4.E-04
F RM  2 Antimony ND
F RM  2 Arsenic, inorganic 3.E-02 3.E-02
F RM  2 Cadmium ND
F RM  2 Chromium 3.E-05
F RM  2 Copper 2.E-03 2.E-03
F RM  2 Lead --
F RM  2 Manganese 9.E-04 9.E-04
F RM  2 Mercury 2.E-01 2.E-01
F RM  2 Nickel 2.E-03 2.E-03
F RM  2 Selenium ND
F RM  2 Silver 1.E-04 1.E-04
F RM  2 Thallium 3.E-02 3.E-02 3.E-02
F RM  2 Zinc 7.E-03 7.E-03
F RM  2 Butyltins
F RM  2 Dibutyltin ion 2.E-04 2.E-04
F RM  2 Tributyltin ion ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 4.E-06
F RM  2 2-Methylnaphthalene 8.E-05 8.E-05
F RM  2 Acenaphthene ND
F RM  2 Acenaphthylene 1.E-06 1.E-06
F RM  2 Anthracene 5.E-07
F RM  2 Benzo(a)anthracene ND
F RM  2 Benzo(a)pyrene ND
F RM  2 Benzo(b)fluoranthene ND
F RM  2 Benzo(g,h,i)perylene ND
F RM  2 Benzo(k)fluoranthene ND
F RM  2 Chrysene ND
F RM  2 Dibenzo(a,h)anthracene ND
F RM  2 Dibenzothiophene 2.E-06 2.E-06
F RM  2 Fluoranthene 9.E-06 9.E-06 9.E-06 9.E-06
F RM  2 Fluorene ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Indeno(1,2,3-cd)pyrene ND
F RM  2 Naphthalene 1.E-05 1.E-05
F RM  2 Phenanthrene ND
F RM  2 Pyrene ND
F RM  2 Total Carcinogenic PAHs --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND
F RM  2 Dibutyl phthalate ND
F RM  2 Diethyl phthalate ND

F RM  2 Semi-Volatile Organic Compounds
F RM  2 Benzyl alcohol ND
F RM  2 Hexachlorobenzene 1.E-04 1.E-04
F RM  2 Hexachlorobutadiene ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA
F RM  2 Total PCB Congeners --
F RM  2 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 6.E-02 6.E-02
F RM  2 Total PCB TEQ 5.E-01 5.E-01
F RM  2 Total TEQ 5.E-01 5.E-01
F RM  2 Pesticides
F RM  2 Aldrin 6.E-05 6.E-05
F RM  2 alpha-Hexachlorocyclohexane 2.E-07 2.E-07
F RM  2 beta-Hexachlorocyclohexane ND
F RM  2 Dieldrin 2.E-03 2.E-03
F RM  2 Endrin 6.E-06 6.E-06
F RM  2 Endrin aldehyde ND
F RM  2 Endrin ketone ND
F RM  2 gamma-Hexachlorocyclohexane ND
F RM  2 Heptachlor ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Heptachlor epoxide 5.E-04 5.E-04
F RM  2 Total Chlordanes 8.E-04 8.E-04
F RM  2 Total DDD 1.E-03 1.E-03
F RM  2 Total DDE 6.E-03 6.E-03
F RM  2 Total DDT 4.E-04 4.E-04
F RM  2 Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 3.E-02 3.E-02 9.E-06 2.E-03 2.E-01 2.E-03 4.E-02 2.E+00 8.E-05 5.E-01
F RM  3 Metals
F RM  3 Aluminum 5.E-04 5.E-04
F RM  3 Antimony ND
F RM  3 Arsenic, inorganic 2.E-02 2.E-02
F RM  3 Cadmium ND
F RM  3 Chromium ND
F RM  3 Copper 3.E-03 3.E-03
F RM  3 Lead --
F RM  3 Manganese 5.E-04 5.E-04
F RM  3 Mercury 4.E-01 4.E-01
F RM  3 Nickel 1.E-03 1.E-03
F RM  3 Selenium ND
F RM  3 Silver ND
F RM  3 Thallium 3.E-02 3.E-02 3.E-02
F RM  3 Zinc 7.E-03 7.E-03
F RM  3 Butyltins
F RM  3 Dibutyltin ion 3.E-04 3.E-04
F RM  3 Tributyltin ion 3.E-04 3.E-04
F RM  3 PAHs
F RM  3 1-Methylnaphthalene 7.E-06
F RM  3 2-Methylnaphthalene 1.E-04 1.E-04
F RM  3 Acenaphthene ND
F RM  3 Acenaphthylene 4.E-07 4.E-07
F RM  3 Anthracene 3.E-07
F RM  3 Benzo(a)anthracene --
F RM  3 Benzo(a)pyrene ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 Benzo(b)fluoranthene ND
F RM  3 Benzo(g,h,i)perylene ND
F RM  3 Benzo(k)fluoranthene ND
F RM  3 Chrysene --
F RM  3 Dibenzo(a,h)anthracene ND
F RM  3 Dibenzothiophene 2.E-06 2.E-06
F RM  3 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F RM  3 Fluorene ND
F RM  3 Indeno(1,2,3-cd)pyrene ND
F RM  3 Naphthalene 1.E-05 1.E-05
F RM  3 Phenanthrene 1.E-05 1.E-05
F RM  3 Pyrene 2.E-05 2.E-05
F RM  3 Total Carcinogenic PAHs --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND
F RM  3 Dibutyl phthalate ND
F RM  3 Diethyl phthalate ND

F RM  3 Semi-Volatile Organic Compounds
F RM  3 Benzyl alcohol ND
F RM  3 Hexachlorobenzene 1.E-04 1.E-04
F RM  3 Hexachlorobutadiene 4.E-06 4.E-06
F RM  3 Phenols
F RM  3 4-Nitrophenol ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 8.E-01 8.E-01
F RM  3 Total PCB Congeners --
F RM  3 Total PCBs, Adjusted 4.E-01 4.E-01
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 6.E-02 6.E-02
F RM  3 Total PCB TEQ 9.E-02 9.E-02
F RM  3 Total TEQ 1.E-01 1.E-01
F RM  3 Pesticides
F RM  3 Aldrin 4.E-05 4.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 33 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 alpha-Hexachlorocyclohexane 1.E-07 1.E-07
F RM  3 beta-Hexachlorocyclohexane 6.E-04 6.E-04
F RM  3 Dieldrin 7.E-03 7.E-03
F RM  3 Endrin ND
F RM  3 Endrin aldehyde 6.E-04 6.E-04
F RM  3 Endrin ketone ND
F RM  3 gamma-Hexachlorocyclohexane ND
F RM  3 Heptachlor ND
F RM  3 Heptachlor epoxide 4.E-04 4.E-04
F RM  3 Total Chlordanes 2.E-03 2.E-03
F RM  3 Total DDD 2.E-03 2.E-03
F RM  3 Total DDE 8.E-03 8.E-03
F RM  3 Total DDT 2.E-03 2.E-03
F RM  3 Total Endosulfan ND

Exposure Point Total 4.E-02 2.E-02 5.E-05 3.E-03 4.E-01 1.E-03 5.E-02 4.E-01 1.E-04 1.E-01
F RM  4 Metals
F RM  4 Aluminum 3.E-04 3.E-04
F RM  4 Antimony ND
F RM  4 Arsenic, inorganic 2.E-02 2.E-02
F RM  4 Cadmium ND
F RM  4 Chromium ND
F RM  4 Copper 2.E-03 2.E-03
F RM  4 Lead --
F RM  4 Manganese 8.E-04 8.E-04
F RM  4 Mercury 5.E-01 5.E-01
F RM  4 Nickel 8.E-04 8.E-04
F RM  4 Selenium ND
F RM  4 Silver ND
F RM  4 Thallium 2.E-02 2.E-02 2.E-02
F RM  4 Zinc 7.E-03 7.E-03
F RM  4 Butyltins
F RM  4 Dibutyltin ion 5.E-04 5.E-04
F RM  4 Tributyltin ion 5.E-04 5.E-04
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 PAHs
F RM  4 1-Methylnaphthalene 2.E-06
F RM  4 2-Methylnaphthalene 5.E-05 5.E-05
F RM  4 Acenaphthene ND
F RM  4 Acenaphthylene 1.E-06 1.E-06
F RM  4 Anthracene 5.E-07
F RM  4 Benzo(a)anthracene --
F RM  4 Benzo(a)pyrene --
F RM  4 Benzo(b)fluoranthene --
F RM  4 Benzo(g,h,i)perylene 2.E-06 2.E-06
F RM  4 Benzo(k)fluoranthene --
F RM  4 Chrysene --
F RM  4 Dibenzo(a,h)anthracene --
F RM  4 Dibenzothiophene 3.E-06 3.E-06
F RM  4 Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
F RM  4 Fluorene ND
F RM  4 Indeno(1,2,3-cd)pyrene --
F RM  4 Naphthalene 1.E-05 1.E-05
F RM  4 Phenanthrene 2.E-05 2.E-05
F RM  4 Pyrene ND
F RM  4 Total Carcinogenic PAHs --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND
F RM  4 Dibutyl phthalate 8.E-05 8.E-05
F RM  4 Diethyl phthalate 3.E-06 3.E-06

F RM  4 Semi-Volatile Organic Compounds
F RM  4 Benzyl alcohol 1.E-05 1.E-05
F RM  4 Hexachlorobenzene 1.E-04 1.E-04
F RM  4 Hexachlorobutadiene 2.E-06 2.E-06
F RM  4 Phenols
F RM  4 4-Nitrophenol 4.E-04 4.E-04 4.E-04
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Total PCB Congeners --
F RM  4 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 9.E-02 9.E-02
F RM  4 Total PCB TEQ 2.E-01 2.E-01
F RM  4 Total TEQ 3.E-01 3.E-01
F RM  4 Pesticides
F RM  4 Aldrin 3.E-05 3.E-05
F RM  4 alpha-Hexachlorocyclohexane 9.E-08 9.E-08
F RM  4 beta-Hexachlorocyclohexane 8.E-07 8.E-07
F RM  4 Dieldrin 2.E-03 2.E-03
F RM  4 Endrin ND
F RM  4 Endrin aldehyde ND
F RM  4 Endrin ketone ND
F RM  4 gamma-Hexachlorocyclohexane ND
F RM  4 Heptachlor ND
F RM  4 Heptachlor epoxide 4.E-04 4.E-04
F RM  4 Total Chlordanes 1.E-03 1.E-03
F RM  4 Total DDD 2.E-03 2.E-03
F RM  4 Total DDE 6.E-03 6.E-03
F RM  4 Total DDT 8.E-04 8.E-04
F RM  4 Total Endosulfan 4.E-06 4.E-06 4.E-06 4.E-06

Exposure Point Total 2.E-02 2.E-02 4.E-05 2.E-03 5.E-01 1.E-03 3.E-02 2.E+00 5.E-05 3.E-01
F RM  5 Metals
F RM  5 Aluminum 7.E-04 7.E-04
F RM  5 Antimony ND
F RM  5 Arsenic, inorganic 2.E-02 2.E-02
F RM  5 Cadmium ND
F RM  5 Chromium ND
F RM  5 Copper 4.E-03 4.E-03
F RM  5 Lead --
F RM  5 Manganese 4.E-04 4.E-04
F RM  5 Mercury 4.E-01 4.E-01
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Nickel 2.E-03 2.E-03
F RM  5 Selenium ND
F RM  5 Silver ND
F RM  5 Thallium 1.E-02 1.E-02 1.E-02
F RM  5 Zinc 8.E-03 8.E-03
F RM  5 Butyltins
F RM  5 Dibutyltin ion 6.E-04 6.E-04
F RM  5 Tributyltin ion ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 2.E-06
F RM  5 2-Methylnaphthalene 6.E-05 6.E-05
F RM  5 Acenaphthene ND
F RM  5 Acenaphthylene 6.E-06 6.E-06
F RM  5 Anthracene 2.E-06
F RM  5 Benzo(a)anthracene --
F RM  5 Benzo(a)pyrene --
F RM  5 Benzo(b)fluoranthene --
F RM  5 Benzo(g,h,i)perylene 2.E-05 2.E-05
F RM  5 Benzo(k)fluoranthene --
F RM  5 Chrysene --
F RM  5 Dibenzo(a,h)anthracene --
F RM  5 Dibenzothiophene 9.E-06 9.E-06
F RM  5 Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
F RM  5 Fluorene 1.E-05 1.E-05
F RM  5 Indeno(1,2,3-cd)pyrene --
F RM  5 Naphthalene 4.E-05 4.E-05
F RM  5 Phenanthrene 1.E-04 1.E-04
F RM  5 Pyrene 7.E-05 7.E-05
F RM  5 Total Carcinogenic PAHs --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND
F RM  5 Dibutyl phthalate ND
F RM  5 Diethyl phthalate ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Semi-Volatile Organic Compounds
F RM  5 Benzyl alcohol 1.E-05 1.E-05
F RM  5 Hexachlorobenzene 1.E-04 1.E-04
F RM  5 Hexachlorobutadiene ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 6.E-01 6.E-01
F RM  5 Total PCB Congeners --
F RM  5 Total PCBs, Adjusted 4.E-01 4.E-01
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 6.E-02 6.E-02
F RM  5 Total PCB TEQ 8.E-02 8.E-02
F RM  5 Total TEQ 1.E-01 1.E-01
F RM  5 Pesticides
F RM  5 Aldrin ND
F RM  5 alpha-Hexachlorocyclohexane ND
F RM  5 beta-Hexachlorocyclohexane ND
F RM  5 Dieldrin 2.E-03 2.E-03
F RM  5 Endrin ND
F RM  5 Endrin aldehyde 6.E-04 6.E-04
F RM  5 Endrin ketone ND
F RM  5 gamma-Hexachlorocyclohexane 8.E-06 8.E-06 8.E-06
F RM  5 Heptachlor ND
F RM  5 Heptachlor epoxide 4.E-04 4.E-04
F RM  5 Total Chlordanes 9.E-04 9.E-04
F RM  5 Total DDD 2.E-03 2.E-03
F RM  5 Total DDE 6.E-03 6.E-03
F RM  5 Total DDT 3.E-03 3.E-03
F RM  5 Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 2.E-02 2.E-02 2.E-04 4.E-03 4.E-01 2.E-03 3.E-02 4.E-01 6.E-05 1.E-01
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Metals
F RM  6 Aluminum 8.E-04 8.E-04
F RM  6 Antimony ND
F RM  6 Arsenic, inorganic 2.E-02 2.E-02
F RM  6 Cadmium 3.E-04 3.E-04
F RM  6 Chromium ND
F RM  6 Copper 2.E-03 2.E-03
F RM  6 Lead --
F RM  6 Manganese 6.E-04 6.E-04
F RM  6 Mercury 3.E-01 3.E-01
F RM  6 Nickel 4.E-04 4.E-04
F RM  6 Selenium ND
F RM  6 Silver ND
F RM  6 Thallium 1.E-02 1.E-02 1.E-02
F RM  6 Zinc 7.E-03 7.E-03
F RM  6 Butyltins
F RM  6 Dibutyltin ion 6.E-04 6.E-04
F RM  6 Tributyltin ion 4.E-04 4.E-04
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 3.E-06
F RM  6 2-Methylnaphthalene 6.E-05 6.E-05
F RM  6 Acenaphthene 1.E-05 1.E-05
F RM  6 Acenaphthylene 1.E-06 1.E-06
F RM  6 Anthracene 6.E-07
F RM  6 Benzo(a)anthracene --
F RM  6 Benzo(a)pyrene --
F RM  6 Benzo(b)fluoranthene --
F RM  6 Benzo(g,h,i)perylene 5.E-07 5.E-07
F RM  6 Benzo(k)fluoranthene --
F RM  6 Chrysene --
F RM  6 Dibenzo(a,h)anthracene ND
F RM  6 Dibenzothiophene 6.E-06 6.E-06
F RM  6 Fluoranthene 6.E-06 6.E-06 6.E-06 6.E-06
F RM  6 Fluorene 1.E-05 1.E-05
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Indeno(1,2,3-cd)pyrene --
F RM  6 Naphthalene 2.E-05 2.E-05
F RM  6 Phenanthrene 3.E-05 3.E-05
F RM  6 Pyrene ND
F RM  6 Total Carcinogenic PAHs --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 8.E-04 8.E-04
F RM  6 Dibutyl phthalate ND
F RM  6 Diethyl phthalate ND

F RM  6 Semi-Volatile Organic Compounds
F RM  6 Benzyl alcohol ND
F RM  6 Hexachlorobenzene 9.E-05 9.E-05
F RM  6 Hexachlorobutadiene ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 5.E-01 5.E-01
F RM  6 Total PCB Congeners --
F RM  6 Total PCBs, Adjusted 6.E-01 6.E-01
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 7.E-02 7.E-02
F RM  6 Total PCB TEQ 8.E-02 8.E-02
F RM  6 Total TEQ 2.E-01 2.E-01
F RM  6 Pesticides
F RM  6 Aldrin ND
F RM  6 alpha-Hexachlorocyclohexane ND
F RM  6 beta-Hexachlorocyclohexane ND
F RM  6 Dieldrin 1.E-03 1.E-03
F RM  6 Endrin 2.E-06 2.E-06
F RM  6 Endrin aldehyde ND
F RM  6 Endrin ketone ND
F RM  6 gamma-Hexachlorocyclohexane 3.E-06 3.E-06 3.E-06
F RM  6 Heptachlor ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 40 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Heptachlor epoxide 3.E-04 3.E-04
F RM  6 Total Chlordanes 1.E-03 1.E-03
F RM  6 Total DDD 3.E-03 3.E-03
F RM  6 Total DDE 5.E-03 5.E-03
F RM  6 Total DDT 2.E-03 2.E-03
F RM  6 Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 2.E-02 2.E-02 3.E-04 2.E-03 3.E-01 4.E-04 3.E-02 6.E-01 6.E-05 2.E-01
F RM  7 Metals
F RM  7 Aluminum 3.E-04 3.E-04
F RM  7 Antimony ND
F RM  7 Arsenic, inorganic 2.E-02 2.E-02
F RM  7 Cadmium ND
F RM  7 Chromium ND
F RM  7 Copper 3.E-03 3.E-03
F RM  7 Lead --
F RM  7 Manganese 8.E-04 8.E-04
F RM  7 Mercury 5.E-01 5.E-01
F RM  7 Nickel 6.E-04 6.E-04
F RM  7 Selenium ND
F RM  7 Silver ND
F RM  7 Thallium 1.E-02 1.E-02 1.E-02
F RM  7 Zinc 7.E-03 7.E-03
F RM  7 Butyltins
F RM  7 Dibutyltin ion 4.E-04 4.E-04
F RM  7 Tributyltin ion 3.E-04 3.E-04
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 2.E-06
F RM  7 2-Methylnaphthalene 3.E-05 3.E-05
F RM  7 Acenaphthene 6.E-06 6.E-06
F RM  7 Acenaphthylene 7.E-07 7.E-07
F RM  7 Anthracene 4.E-07
F RM  7 Benzo(a)anthracene --
F RM  7 Benzo(a)pyrene ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Benzo(b)fluoranthene --
F RM  7 Benzo(g,h,i)perylene 5.E-07 5.E-07
F RM  7 Benzo(k)fluoranthene --
F RM  7 Chrysene --
F RM  7 Dibenzo(a,h)anthracene ND
F RM  7 Dibenzothiophene 3.E-06 3.E-06
F RM  7 Fluoranthene 6.E-06 6.E-06 6.E-06 6.E-06
F RM  7 Fluorene 6.E-06 6.E-06
F RM  7 Indeno(1,2,3-cd)pyrene --
F RM  7 Naphthalene 1.E-05 1.E-05
F RM  7 Phenanthrene 2.E-05 2.E-05
F RM  7 Pyrene ND
F RM  7 Total Carcinogenic PAHs --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND
F RM  7 Dibutyl phthalate ND
F RM  7 Diethyl phthalate ND

F RM  7 Semi-Volatile Organic Compounds
F RM  7 Benzyl alcohol 1.E-05 1.E-05
F RM  7 Hexachlorobenzene 2.E-04 2.E-04
F RM  7 Hexachlorobutadiene 2.E-05 2.E-05
F RM  7 Phenols
F RM  7 4-Nitrophenol ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA
F RM  7 Total PCB Congeners --
F RM  7 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  7 Total PCB TEQ 2.E-01 2.E-01
F RM  7 Total TEQ 2.E+00 2.E+00
F RM  7 Pesticides
F RM  7 Aldrin ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 42 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 alpha-Hexachlorocyclohexane ND
F RM  7 beta-Hexachlorocyclohexane 2.E-06 2.E-06
F RM  7 Dieldrin 1.E-03 1.E-03
F RM  7 Endrin 2.E-06 2.E-06
F RM  7 Endrin aldehyde ND
F RM  7 Endrin ketone ND
F RM  7 gamma-Hexachlorocyclohexane ND
F RM  7 Heptachlor ND
F RM  7 Heptachlor epoxide 2.E-04 2.E-04
F RM  7 Total Chlordanes 8.E-04 8.E-04
F RM  7 Total DDD 2.E-02 2.E-02
F RM  7 Total DDE 2.E-02 2.E-02
F RM  7 Total DDT 2.E-02 2.E-02
F RM  7 Total Endosulfan ND

Exposure Point Total 2.E-02 2.E-02 5.E-05 3.E-03 5.E-01 6.E-04 6.E-02 2.E+00 3.E-05 2.E+00
F RM  8 Metals
F RM  8 Aluminum 6.E-04 6.E-04
F RM  8 Antimony ND
F RM  8 Arsenic, inorganic 1.E-02 1.E-02
F RM  8 Cadmium 3.E-04 3.E-04
F RM  8 Chromium ND
F RM  8 Copper 2.E-03 2.E-03
F RM  8 Lead --
F RM  8 Manganese 5.E-04 5.E-04
F RM  8 Mercury 2.E-01 2.E-01
F RM  8 Nickel 5.E-04 5.E-04
F RM  8 Selenium ND
F RM  8 Silver ND
F RM  8 Thallium 1.E-02 1.E-02 1.E-02
F RM  8 Zinc 7.E-03 7.E-03
F RM  8 Butyltins
F RM  8 Dibutyltin ion 2.E-04 2.E-04
F RM  8 Tributyltin ion ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 PAHs
F RM  8 1-Methylnaphthalene 2.E-06
F RM  8 2-Methylnaphthalene 7.E-05 7.E-05
F RM  8 Acenaphthene ND
F RM  8 Acenaphthylene 5.E-06 5.E-06
F RM  8 Anthracene 2.E-06
F RM  8 Benzo(a)anthracene --
F RM  8 Benzo(a)pyrene --
F RM  8 Benzo(b)fluoranthene --
F RM  8 Benzo(g,h,i)perylene 8.E-06 8.E-06
F RM  8 Benzo(k)fluoranthene --
F RM  8 Chrysene --
F RM  8 Dibenzo(a,h)anthracene --
F RM  8 Dibenzothiophene 7.E-06 7.E-06
F RM  8 Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
F RM  8 Fluorene 9.E-06 9.E-06
F RM  8 Indeno(1,2,3-cd)pyrene --
F RM  8 Naphthalene 7.E-05 7.E-05
F RM  8 Phenanthrene 9.E-05 9.E-05
F RM  8 Pyrene 5.E-05 5.E-05
F RM  8 Total Carcinogenic PAHs --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND
F RM  8 Dibutyl phthalate ND
F RM  8 Diethyl phthalate ND

F RM  8 Semi-Volatile Organic Compounds
F RM  8 Benzyl alcohol 1.E-05 1.E-05
F RM  8 Hexachlorobenzene 1.E-04 1.E-04
F RM  8 Hexachlorobutadiene ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 1.E+00 1.E+00
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Total PCB Congeners --
F RM  8 Total PCBs, Adjusted 5.E-01 5.E-01
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 1.E-01 1.E-01
F RM  8 Total PCB TEQ 9.E-02 9.E-02
F RM  8 Total TEQ 2.E-01 2.E-01
F RM  8 Pesticides
F RM  8 Aldrin 4.E-05 4.E-05
F RM  8 alpha-Hexachlorocyclohexane ND
F RM  8 beta-Hexachlorocyclohexane ND
F RM  8 Dieldrin 3.E-03 3.E-03
F RM  8 Endrin ND
F RM  8 Endrin aldehyde ND
F RM  8 Endrin ketone ND
F RM  8 gamma-Hexachlorocyclohexane 3.E-06 3.E-06 3.E-06
F RM  8 Heptachlor ND
F RM  8 Heptachlor epoxide 3.E-04 3.E-04
F RM  8 Total Chlordanes 1.E-03 1.E-03
F RM  8 Total DDD 3.E-03 3.E-03
F RM  8 Total DDE 7.E-03 7.E-03
F RM  8 Total DDT 5.E-03 5.E-03
F RM  8 Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 2.E-02 1.E-02 4.E-04 2.E-03 2.E-01 5.E-04 3.E-02 5.E-01 7.E-05 2.E-01
F RM  9 Metals
F RM  9 Aluminum 6.E-04 6.E-04
F RM  9 Antimony 2.E-03 2.E-03
F RM  9 Arsenic, inorganic 1.E-02 1.E-02
F RM  9 Cadmium ND
F RM  9 Chromium 5.E-05
F RM  9 Copper 2.E-03 2.E-03
F RM  9 Lead --
F RM  9 Manganese 5.E-04 5.E-04
F RM  9 Mercury 5.E-01 5.E-01

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 45 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Nickel 5.E-04 5.E-04
F RM  9 Selenium ND
F RM  9 Silver ND
F RM  9 Thallium 1.E-02 1.E-02 1.E-02
F RM  9 Zinc 7.E-03 7.E-03
F RM  9 Butyltins
F RM  9 Dibutyltin ion 4.E-04 4.E-04
F RM  9 Tributyltin ion ND
F RM  9 PAHs
F RM  9 1-Methylnaphthalene 9.E-07
F RM  9 2-Methylnaphthalene 4.E-05 4.E-05
F RM  9 Acenaphthene ND
F RM  9 Acenaphthylene 2.E-06 2.E-06
F RM  9 Anthracene 4.E-07
F RM  9 Benzo(a)anthracene --
F RM  9 Benzo(a)pyrene --
F RM  9 Benzo(b)fluoranthene --
F RM  9 Benzo(g,h,i)perylene 3.E-06 3.E-06
F RM  9 Benzo(k)fluoranthene --
F RM  9 Chrysene --
F RM  9 Dibenzo(a,h)anthracene ND
F RM  9 Dibenzothiophene 1.E-06 1.E-06
F RM  9 Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
F RM  9 Fluorene ND
F RM  9 Indeno(1,2,3-cd)pyrene --
F RM  9 Naphthalene 2.E-05 2.E-05
F RM  9 Phenanthrene 3.E-05 3.E-05
F RM  9 Pyrene 1.E-05 1.E-05
F RM  9 Total Carcinogenic PAHs --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
F RM  9 Dibutyl phthalate ND
F RM  9 Diethyl phthalate ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 46 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Semi-Volatile Organic Compounds
F RM  9 Benzyl alcohol 1.E-05 1.E-05
F RM  9 Hexachlorobenzene 1.E-04 1.E-04
F RM  9 Hexachlorobutadiene ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 9.E-01 9.E-01
F RM  9 Total PCB Congeners --
F RM  9 Total PCBs, Adjusted 9.E-01 9.E-01
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 1.E-01 1.E-01
F RM  9 Total PCB TEQ 2.E-01 2.E-01
F RM  9 Total TEQ 3.E-01 3.E-01
F RM  9 Pesticides
F RM  9 Aldrin 7.E-05 7.E-05
F RM  9 alpha-Hexachlorocyclohexane 1.E-07 1.E-07
F RM  9 beta-Hexachlorocyclohexane ND
F RM  9 Dieldrin 3.E-03 3.E-03
F RM  9 Endrin 3.E-06 3.E-06
F RM  9 Endrin aldehyde ND
F RM  9 Endrin ketone ND
F RM  9 gamma-Hexachlorocyclohexane 4.E-06 4.E-06 4.E-06
F RM  9 Heptachlor ND
F RM  9 Heptachlor epoxide 4.E-04 4.E-04
F RM  9 Total Chlordanes 8.E-04 8.E-04
F RM  9 Total DDD 1.E-03 1.E-03
F RM  9 Total DDE 6.E-03 6.E-03
F RM  9 Total DDT 2.E-03 2.E-03
F RM  9 Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 2.E-02 1.E-02 6.E-05 2.E-03 5.E-01 5.E-04 2.E-02 9.E-01 4.E-05 3.E-01
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Metals
F RM  10 Aluminum 6.E-04 6.E-04
F RM  10 Antimony ND
F RM  10 Arsenic, inorganic 1.E-02 1.E-02
F RM  10 Cadmium ND
F RM  10 Chromium ND
F RM  10 Copper 2.E-03 2.E-03
F RM  10 Lead --
F RM  10 Manganese 7.E-04 7.E-04
F RM  10 Mercury 4.E-01 4.E-01
F RM  10 Nickel 5.E-04 5.E-04
F RM  10 Selenium ND
F RM  10 Silver ND
F RM  10 Thallium 9.E-03 9.E-03 9.E-03
F RM  10 Zinc 6.E-03 6.E-03
F RM  10 Butyltins
F RM  10 Dibutyltin ion 3.E-04 3.E-04
F RM  10 Tributyltin ion ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 2.E-06
F RM  10 2-Methylnaphthalene 4.E-05 4.E-05
F RM  10 Acenaphthene ND
F RM  10 Acenaphthylene 4.E-07 4.E-07
F RM  10 Anthracene ND
F RM  10 Benzo(a)anthracene ND
F RM  10 Benzo(a)pyrene ND
F RM  10 Benzo(b)fluoranthene ND
F RM  10 Benzo(g,h,i)perylene ND
F RM  10 Benzo(k)fluoranthene ND
F RM  10 Chrysene ND
F RM  10 Dibenzo(a,h)anthracene ND
F RM  10 Dibenzothiophene ND
F RM  10 Fluoranthene ND
F RM  10 Fluorene ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Indeno(1,2,3-cd)pyrene ND
F RM  10 Naphthalene 8.E-06 8.E-06
F RM  10 Phenanthrene ND
F RM  10 Pyrene ND
F RM  10 Total Carcinogenic PAHs --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 6.E-04 6.E-04
F RM  10 Dibutyl phthalate ND
F RM  10 Diethyl phthalate ND

F RM  10 Semi-Volatile Organic Compounds
F RM  10 Benzyl alcohol ND
F RM  10 Hexachlorobenzene 1.E-04 1.E-04
F RM  10 Hexachlorobutadiene 2.E-06 2.E-06
F RM  10 Phenols
F RM  10 4-Nitrophenol ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA
F RM  10 Total PCB Congeners --
F RM  10 Total PCBs, Adjusted 1.E+00 1.E+00
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 8.E-02 8.E-02
F RM  10 Total PCB TEQ 1.E-01 1.E-01
F RM  10 Total TEQ 2.E-01 2.E-01
F RM  10 Pesticides
F RM  10 Aldrin ND
F RM  10 alpha-Hexachlorocyclohexane 2.E-07 2.E-07
F RM  10 beta-Hexachlorocyclohexane ND
F RM  10 Dieldrin 1.E-03 1.E-03
F RM  10 Endrin 3.E-06 3.E-06
F RM  10 Endrin aldehyde ND
F RM  10 Endrin ketone 9.E-06 9.E-06
F RM  10 gamma-Hexachlorocyclohexane 9.E-06 9.E-06 9.E-06
F RM  10 Heptachlor ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Heptachlor epoxide 3.E-04 3.E-04
F RM  10 Total Chlordanes 6.E-04 6.E-04
F RM  10 Total DDD 1.E-03 1.E-03
F RM  10 Total DDE 4.E-03 4.E-03
F RM  10 Total DDT 1.E-03 1.E-03
F RM  10 Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 1.E-02 1.E-02 1.E-05 2.E-03 4.E-01 5.E-04 2.E-02 1.E+00 4.E-05 2.E-01
F RM  11 Metals
F RM  11 Aluminum 3.E-04 3.E-04
F RM  11 Antimony ND
F RM  11 Arsenic, inorganic 1.E-02 1.E-02
F RM  11 Cadmium ND
F RM  11 Chromium ND
F RM  11 Copper 2.E-03 2.E-03
F RM  11 Lead --
F RM  11 Manganese 7.E-04 7.E-04
F RM  11 Mercury 5.E-01 5.E-01
F RM  11 Nickel 7.E-04 7.E-04
F RM  11 Selenium 1.E-01 1.E-01
F RM  11 Silver ND
F RM  11 Thallium 1.E-02 1.E-02 1.E-02
F RM  11 Zinc 7.E-03 7.E-03
F RM  11 Butyltins
F RM  11 Dibutyltin ion 2.E-04 2.E-04
F RM  11 Tributyltin ion ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 1.E-06
F RM  11 2-Methylnaphthalene 2.E-05 2.E-05
F RM  11 Acenaphthene ND
F RM  11 Acenaphthylene 4.E-07 4.E-07
F RM  11 Anthracene ND
F RM  11 Benzo(a)anthracene ND
F RM  11 Benzo(a)pyrene ND
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Benzo(b)fluoranthene ND
F RM  11 Benzo(g,h,i)perylene ND
F RM  11 Benzo(k)fluoranthene ND
F RM  11 Chrysene ND
F RM  11 Dibenzo(a,h)anthracene ND
F RM  11 Dibenzothiophene 6.E-07 6.E-07
F RM  11 Fluoranthene ND
F RM  11 Fluorene ND
F RM  11 Indeno(1,2,3-cd)pyrene ND
F RM  11 Naphthalene 9.E-06 9.E-06
F RM  11 Phenanthrene ND
F RM  11 Pyrene ND
F RM  11 Total Carcinogenic PAHs --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND
F RM  11 Dibutyl phthalate 1.E-04 1.E-04
F RM  11 Diethyl phthalate ND

F RM  11 Semi-Volatile Organic Compounds
F RM  11 Benzyl alcohol 9.E-06 9.E-06
F RM  11 Hexachlorobenzene 1.E-04 1.E-04
F RM  11 Hexachlorobutadiene ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA
F RM  11 Total PCB Congeners --
F RM  11 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 1.E-01 1.E-01
F RM  11 Total PCB TEQ 3.E-01 3.E-01
F RM  11 Total TEQ 4.E-01 4.E-01
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Pesticides
F RM  11 Aldrin ND
F RM  11 alpha-Hexachlorocyclohexane ND
F RM  11 beta-Hexachlorocyclohexane 2.E-06 2.E-06
F RM  11 Dieldrin 1.E-03 1.E-03
F RM  11 Endrin 6.E-06 6.E-06
F RM  11 Endrin aldehyde ND
F RM  11 Endrin ketone ND
F RM  11 gamma-Hexachlorocyclohexane 5.E-06 5.E-06 5.E-06
F RM  11 Heptachlor 3.E-06 3.E-06
F RM  11 Heptachlor epoxide 3.E-04 3.E-04
F RM  11 Total Chlordanes 7.E-04 7.E-04
F RM  11 Total DDD 4.E-04 4.E-04
F RM  11 Total DDE 3.E-03 3.E-03
F RM  11 Total DDT 4.E-04 4.E-04
F RM  11 Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 2.E-02 1.E-02 5.E-06 2.E-03 5.E-01 1.E-01 2.E-02 1.E+01 2.E-05 4.E-01
F Study Area Wide Metals
F Study Area Wide Aluminum 5.E-04 5.E-04
F Study Area Wide Antimony 1.E-03 1.E-03
F Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
F Study Area Wide Cadmium 2.E-04 2.E-04
F Study Area Wide Chromium 1.E-05
F Study Area Wide Copper 2.E-03 2.E-03
F Study Area Wide Lead --
F Study Area Wide Manganese 6.E-04 6.E-04
F Study Area Wide Mercury 4.E-01 4.E-01
F Study Area Wide Nickel 7.E-04 7.E-04
F Study Area Wide Selenium 1.E-02 1.E-02
F Study Area Wide Silver 3.E-05 3.E-05
F Study Area Wide Thallium 1.E-02 1.E-02 1.E-02
F Study Area Wide Zinc 7.E-03 7.E-03
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 4.E-04 4.E-04
F Study Area Wide Tributyltin ion 2.E-04 2.E-04
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 2.E-06
F Study Area Wide 2-Methylnaphthalene 6.E-05 6.E-05
F Study Area Wide Acenaphthene 3.E-06 3.E-06
F Study Area Wide Acenaphthylene 2.E-06 2.E-06
F Study Area Wide Anthracene 6.E-07
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(a)pyrene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 3.E-06 3.E-06
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Chrysene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 3.E-06 3.E-06
F Study Area Wide Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
F Study Area Wide Fluorene 5.E-06 5.E-06
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 2.E-05 2.E-05
F Study Area Wide Phenanthrene 3.E-05 3.E-05
F Study Area Wide Pyrene 1.E-05 1.E-05
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 5.E-04 5.E-04
F Study Area Wide Dibutyl phthalate 7.E-05 7.E-05
F Study Area Wide Diethyl phthalate 2.E-06 2.E-06

F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 1.E-05 1.E-05
F Study Area Wide Hexachlorobenzene 1.E-04 1.E-04
F Study Area Wide Hexachlorobutadiene 4.E-06 4.E-06
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 3.E-04 3.E-04 3.E-04
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TABLE 5-93.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 8.E-01 8.E-01
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 2.E+00 2.E+00
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 2.E-01 2.E-01
F Study Area Wide Total PCB TEQ 2.E-01 2.E-01
F Study Area Wide Total TEQ 4.E-01 4.E-01
F Study Area Wide Pesticides
F Study Area Wide Aldrin 5.E-05 5.E-05
F Study Area Wide alpha-Hexachlorocyclohexane 1.E-07 1.E-07
F Study Area Wide beta-Hexachlorocyclohexane 1.E-04 1.E-04
F Study Area Wide Dieldrin 3.E-03 3.E-03
F Study Area Wide Endrin 3.E-06 3.E-06
F Study Area Wide Endrin aldehyde 2.E-04 2.E-04
F Study Area Wide Endrin ketone 5.E-06 5.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 3.E-06 3.E-06 3.E-06
F Study Area Wide Heptachlor 1.E-06 1.E-06
F Study Area Wide Heptachlor epoxide 3.E-04 3.E-04
F Study Area Wide Total Chlordanes 1.E-03 1.E-03
F Study Area Wide Total DDD 3.E-03 3.E-03
F Study Area Wide Total DDE 7.E-03 7.E-03
F Study Area Wide Total DDT 3.E-03 3.E-03
F Study Area Wide Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 2.E-02 2.E-02 2.E-04 2.E-03 4.E-01 1.E-02 3.E-02 2.E+00 6.E-05 4.E-01

Notes:
a
b

Abbreviations: ND = Not Detected in given exposure area.
-- = Not applicable. PAHs = Polynuclear Aromatic Hydrocarbons.
DDD = Dichlorodiphenyldichloroethane. PCB = Polychlorinated Biphenyls.
DDE = Dichlorodiphenyldichloroethylene. SIL = Swan Island Lagoon.
DDT = Dichlorodiphenyltrichloroethane. TEQ = Toxic Equivalents.
g/day = Grams per day. WB = Whole body.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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WB RM  2 Metals
WB RM  2 Aluminum 4.E-03 4.E-03
WB RM  2 Antimony ND
WB RM  2 Arsenic, inorganic 1.E-01 1.E-01
WB RM  2 Cadmium 3.E-03 3.E-03
WB RM  2 Chromium 9.E-05
WB RM  2 Copper 2.E-02 2.E-02
WB RM  2 Lead --
WB RM  2 Manganese 1.E-02 1.E-02
WB RM  2 Mercury 5.E-01 5.E-01
WB RM  2 Nickel 4.E-03 4.E-03
WB RM  2 Selenium ND
WB RM  2 Silver 3.E-04 3.E-04
WB RM  2 Thallium 1.E-01 1.E-01 1.E-01
WB RM  2 Zinc 4.E-02 4.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 1.E-03 1.E-03
WB RM  2 Tributyltin ion ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 3.E-05
WB RM  2 2-Methylnaphthalene 7.E-04 7.E-04
WB RM  2 Acenaphthene 1.E-04 1.E-04
WB RM  2 Acenaphthylene 8.E-06 8.E-06
WB RM  2 Anthracene 5.E-06
WB RM  2 Benzo(a)anthracene ND
WB RM  2 Benzo(a)pyrene ND
WB RM  2 Benzo(b)fluoranthene ND
WB RM  2 Benzo(g,h,i)perylene ND
WB RM  2 Benzo(k)fluoranthene ND
WB RM  2 Chrysene ND
WB RM  2 Dibenzo(a,h)anthracene ND
WB RM  2 Dibenzothiophene 3.E-05 3.E-05
WB RM  2 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 Fluorene 1.E-04 1.E-04
WB RM  2 Indeno(1,2,3-cd)pyrene ND
WB RM  2 Naphthalene 9.E-05 9.E-05
WB RM  2 Phenanthrene 3.E-04 3.E-04
WB RM  2 Pyrene ND
WB RM  2 Total Carcinogenic PAHs --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND
WB RM  2 Dibutyl phthalate ND
WB RM  2 Diethyl phthalate ND
WB RM  2 Di-n-octyl phthalate ND

WB RM  2
Semi-Volatile Organic 
Compounds

WB RM  2 Benzoic acid 2.E-04
WB RM  2 Benzyl alcohol 6.E-05 6.E-05
WB RM  2 Bis(2-chloroethoxy) methane 5.E-03 5.E-03
WB RM  2 Dibenzofuran 4.E-05 4.E-05
WB RM  2 Hexachlorobenzene 2.E-03 2.E-03
WB RM  2 Hexachlorobutadiene ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND
WB RM  2 4-Nitrophenol ND
WB RM  2 Phenol ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA
WB RM  2 Total PCB Congeners --
WB RM  2 Total PCBs, Adjusted 7.E+01 7.E+01
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB RM  2 Total PCB TEQ 2.E+01 2.E+01
WB RM  2 Total TEQ 2.E+01 2.E+01
WB RM  2 Pesticides
WB RM  2 Aldrin 4.E-04 4.E-04
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
WB RM  2 beta-Hexachlorocyclohexane ND
WB RM  2 Dieldrin 5.E-02 5.E-02
WB RM  2 Endrin 1.E-04 1.E-04
WB RM  2 Endrin aldehyde ND
WB RM  2 Endrin ketone 5.E-05 5.E-05
WB RM  2 gamma-Hexachlorocyclohexane ND
WB RM  2 Heptachlor ND
WB RM  2 Heptachlor epoxide 1.E-02 1.E-02
WB RM  2 Total Chlordanes 2.E-02 2.E-02
WB RM  2 Total DDD 4.E-02 4.E-02
WB RM  2 Total DDE 1.E-01 1.E-01
WB RM  2 Total DDT 1.E-02 1.E-02
WB RM  2 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Totalb 2.E-01 1.E-01 4.E-03 2.E-02 5.E-01 4.E-03 4.E-01 7.E+01 7.E-04 2.E+01
WB RM  3 Metals
WB RM  3 Aluminum 5.E-03 5.E-03
WB RM  3 Antimony 3.E-03 3.E-03
WB RM  3 Arsenic, inorganic 1.E-01 1.E-01
WB RM  3 Cadmium 8.E-03 8.E-03
WB RM  3 Chromium 2.E-04
WB RM  3 Copper 2.E-02 2.E-02
WB RM  3 Lead --
WB RM  3 Manganese 1.E-02 1.E-02
WB RM  3 Mercury 1.E+00 1.E+00
WB RM  3 Nickel 4.E-03 4.E-03
WB RM  3 Selenium ND
WB RM  3 Silver 3.E-04 3.E-04
WB RM  3 Thallium 1.E-01 1.E-01 1.E-01
WB RM  3 Zinc 6.E-02 6.E-02
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 1.E-03 1.E-03
WB RM  3 Tributyltin ion 3.E-03 3.E-03
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern 

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 6.E-05
WB RM  3 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  3 Acenaphthene 1.E-04 1.E-04
WB RM  3 Acenaphthylene 1.E-05 1.E-05
WB RM  3 Anthracene 1.E-05
WB RM  3 Benzo(a)anthracene --
WB RM  3 Benzo(a)pyrene ND
WB RM  3 Benzo(b)fluoranthene ND
WB RM  3 Benzo(g,h,i)perylene ND
WB RM  3 Benzo(k)fluoranthene ND
WB RM  3 Chrysene --
WB RM  3 Dibenzo(a,h)anthracene ND
WB RM  3 Dibenzothiophene 4.E-05 4.E-05
WB RM  3 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB RM  3 Fluorene 3.E-04 3.E-04
WB RM  3 Indeno(1,2,3-cd)pyrene ND
WB RM  3 Naphthalene 9.E-05 9.E-05
WB RM  3 Phenanthrene 6.E-04 6.E-04
WB RM  3 Pyrene 2.E-04 2.E-04
WB RM  3 Total Carcinogenic PAHs --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND
WB RM  3 Dibutyl phthalate ND
WB RM  3 Diethyl phthalate ND
WB RM  3 Di-n-octyl phthalate 1.E-02 1.E-02

WB RM  3
Semi-Volatile Organic 
Compounds

WB RM  3 Benzoic acid 2.E-04
WB RM  3 Benzyl alcohol 5.E-05 5.E-05
WB RM  3 Bis(2-chloroethoxy) methane 5.E-03 5.E-03
WB RM  3 Dibenzofuran 9.E-05 9.E-05
WB RM  3 Hexachlorobenzene 2.E-03 2.E-03
WB RM  3 Hexachlorobutadiene 2.E-05 2.E-05
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 Phenols
WB RM  3 4-Methylphenol ND
WB RM  3 4-Nitrophenol ND
WB RM  3 Phenol ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 4.E+01 4.E+01
WB RM  3 Total PCB Congeners --
WB RM  3 Total PCBs, Adjusted 4.E+01 4.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB RM  3 Total PCB TEQ 1.E+01 1.E+01
WB RM  3 Total TEQ 2.E+01 2.E+01
WB RM  3 Pesticides
WB RM  3 Aldrin 8.E-04 8.E-04
WB RM  3 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
WB RM  3 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  3 Dieldrin 6.E-02 6.E-02
WB RM  3 Endrin 1.E-04 1.E-04
WB RM  3 Endrin aldehyde 2.E-05 2.E-05
WB RM  3 Endrin ketone ND
WB RM  3 gamma-Hexachlorocyclohexane 9.E-05 9.E-05 9.E-05
WB RM  3 Heptachlor 6.E-05 6.E-05
WB RM  3 Heptachlor epoxide 1.E-02 1.E-02
WB RM  3 Total Chlordanes 2.E-02 2.E-02
WB RM  3 Total DDD 7.E-02 7.E-02
WB RM  3 Total DDE 3.E-01 3.E-01
WB RM  3 Total DDT 4.E-02 4.E-02
WB RM  3 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 1.E-01 1.E-02 2.E-02 1.E+00 4.E-03 7.E-01 4.E+01 1.E-03 2.E+01
WB RM  4 Metals
WB RM  4 Aluminum 9.E-03 9.E-03
WB RM  4 Antimony ND
WB RM  4 Arsenic, inorganic 1.E-01 1.E-01
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
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Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Cadmium 7.E-03 7.E-03
WB RM  4 Chromium 7.E-04
WB RM  4 Copper 2.E-02 2.E-02
WB RM  4 Lead --
WB RM  4 Manganese 2.E-02 2.E-02
WB RM  4 Mercury 1.E+00 1.E+00
WB RM  4 Nickel 9.E-03 9.E-03
WB RM  4 Selenium ND
WB RM  4 Silver ND
WB RM  4 Thallium 1.E-01 1.E-01 1.E-01
WB RM  4 Zinc 5.E-02 5.E-02
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 2.E-03 2.E-03
WB RM  4 Tributyltin ion 6.E-03 6.E-03
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 3.E-05
WB RM  4 2-Methylnaphthalene 6.E-04 6.E-04
WB RM  4 Acenaphthene 6.E-04 6.E-04
WB RM  4 Acenaphthylene 1.E-05 1.E-05
WB RM  4 Anthracene 5.E-06
WB RM  4 Benzo(a)anthracene --
WB RM  4 Benzo(a)pyrene --
WB RM  4 Benzo(b)fluoranthene --
WB RM  4 Benzo(g,h,i)perylene 7.E-06 7.E-06
WB RM  4 Benzo(k)fluoranthene --
WB RM  4 Chrysene --
WB RM  4 Dibenzo(a,h)anthracene --
WB RM  4 Dibenzothiophene 2.E-05 2.E-05
WB RM  4 Fluoranthene 9.E-04 9.E-04 9.E-04 9.E-04
WB RM  4 Fluorene 2.E-04 2.E-04
WB RM  4 Indeno(1,2,3-cd)pyrene --
WB RM  4 Naphthalene 8.E-05 8.E-05
WB RM  4 Phenanthrene 8.E-04 8.E-04
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
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Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Pyrene 1.E-03 1.E-03
WB RM  4 Total Carcinogenic PAHs --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 5.E+00 5.E+00
WB RM  4 Dibutyl phthalate 3.E-04 3.E-04
WB RM  4 Diethyl phthalate 1.E-05 1.E-05
WB RM  4 Di-n-octyl phthalate 2.E-02 2.E-02

WB RM  4
Semi-Volatile Organic 
Compounds

WB RM  4 Benzoic acid 1.E-04
WB RM  4 Benzyl alcohol 7.E-05 7.E-05
WB RM  4 Bis(2-chloroethoxy) methane 5.E-03 5.E-03
WB RM  4 Dibenzofuran 7.E-05 7.E-05
WB RM  4 Hexachlorobenzene 3.E-03 3.E-03
WB RM  4 Hexachlorobutadiene 7.E-05 7.E-05
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND
WB RM  4 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB RM  4 Phenol ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 7.E+01 7.E+01
WB RM  4 Total PCB Congeners --
WB RM  4 Total PCBs, Adjusted 6.E+01 6.E+01
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  4 Total PCB TEQ 1.E+01 1.E+01
WB RM  4 Total TEQ 1.E+01 1.E+01
WB RM  4 Pesticides
WB RM  4 Aldrin 6.E-04 6.E-04
WB RM  4 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB RM  4 beta-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  4 Dieldrin 5.E-02 5.E-02
WB RM  4 Endrin 1.E-04 1.E-04
WB RM  4 Endrin aldehyde ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
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Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Endrin ketone ND
WB RM  4 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
WB RM  4 Heptachlor 3.E-05 3.E-05
WB RM  4 Heptachlor epoxide 1.E-02 1.E-02
WB RM  4 Total Chlordanes 3.E-02 3.E-02
WB RM  4 Total DDD 1.E-01 1.E-01
WB RM  4 Total DDE 4.E-01 4.E-01
WB RM  4 Total DDT 6.E-02 6.E-02
WB RM  4 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 1.E-01 1.E-02 2.E-02 1.E+00 1.E-02 5.E+00 6.E+01 6.E-04 1.E+01
WB RM  5 Metals
WB RM  5 Aluminum 5.E-03 5.E-03
WB RM  5 Antimony ND
WB RM  5 Arsenic, inorganic 1.E-01 1.E-01
WB RM  5 Cadmium 1.E-02 1.E-02
WB RM  5 Chromium 3.E-04
WB RM  5 Copper 2.E-02 2.E-02
WB RM  5 Lead --
WB RM  5 Manganese 1.E-02 1.E-02
WB RM  5 Mercury 1.E+00 1.E+00
WB RM  5 Nickel 4.E-03 4.E-03
WB RM  5 Selenium ND
WB RM  5 Silver ND
WB RM  5 Thallium 6.E-02 6.E-02 6.E-02
WB RM  5 Zinc 5.E-02 5.E-02
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 2.E-03 2.E-03
WB RM  5 Tributyltin ion ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 4.E-05
WB RM  5 2-Methylnaphthalene 8.E-04 8.E-04
WB RM  5 Acenaphthene 2.E-04 2.E-04
WB RM  5 Acenaphthylene 2.E-05 2.E-05
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern 

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Anthracene 2.E-06
WB RM  5 Benzo(a)anthracene --
WB RM  5 Benzo(a)pyrene --
WB RM  5 Benzo(b)fluoranthene --
WB RM  5 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB RM  5 Benzo(k)fluoranthene --
WB RM  5 Chrysene --
WB RM  5 Dibenzo(a,h)anthracene --
WB RM  5 Dibenzothiophene 1.E-05 1.E-05
WB RM  5 Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
WB RM  5 Fluorene 8.E-04 8.E-04
WB RM  5 Indeno(1,2,3-cd)pyrene --
WB RM  5 Naphthalene 1.E-04 1.E-04
WB RM  5 Phenanthrene 1.E-03 1.E-03
WB RM  5 Pyrene 8.E-05 8.E-05
WB RM  5 Total Carcinogenic PAHs --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND
WB RM  5 Dibutyl phthalate ND
WB RM  5 Diethyl phthalate ND
WB RM  5 Di-n-octyl phthalate ND

WB RM  5
Semi-Volatile Organic 
Compounds

WB RM  5 Benzoic acid 1.E-04
WB RM  5 Benzyl alcohol 5.E-05 5.E-05
WB RM  5 Bis(2-chloroethoxy) methane 4.E-03 4.E-03
WB RM  5 Dibenzofuran 7.E-05 7.E-05
WB RM  5 Hexachlorobenzene 3.E-03 3.E-03
WB RM  5 Hexachlorobutadiene 8.E-05 8.E-05
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND
WB RM  5 4-Nitrophenol ND
WB RM  5 Phenol ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 2.E+01 2.E+01
WB RM  5 Total PCB Congeners --
WB RM  5 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB RM  5 Total PCB TEQ 6.E+00 6.E+00
WB RM  5 Total TEQ 9.E+00 9.E+00
WB RM  5 Pesticides
WB RM  5 Aldrin 1.E-03 1.E-03
WB RM  5 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB RM  5 beta-Hexachlorocyclohexane ND
WB RM  5 Dieldrin 5.E-02 5.E-02
WB RM  5 Endrin 7.E-05 7.E-05
WB RM  5 Endrin aldehyde ND
WB RM  5 Endrin ketone ND
WB RM  5 gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
WB RM  5 Heptachlor ND
WB RM  5 Heptachlor epoxide 1.E-02 1.E-02
WB RM  5 Total Chlordanes 3.E-02 3.E-02
WB RM  5 Total DDD 8.E-02 8.E-02
WB RM  5 Total DDE 2.E-01 2.E-01
WB RM  5 Total DDT 8.E-02 8.E-02
WB RM  5 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 1.E-01 1.E-01 1.E-02 2.E-02 1.E+00 4.E-03 6.E-01 2.E+01 8.E-04 9.E+00
WB RM  6 Metals
WB RM  6 Aluminum 6.E-03 6.E-03
WB RM  6 Antimony 3.E-03 3.E-03
WB RM  6 Arsenic, inorganic 8.E-02 8.E-02
WB RM  6 Cadmium 3.E-02 3.E-02
WB RM  6 Chromium ND
WB RM  6 Copper 2.E-02 2.E-02
WB RM  6 Lead --
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Manganese 1.E-02 1.E-02
WB RM  6 Mercury 1.E+00 1.E+00
WB RM  6 Nickel 8.E-03 8.E-03
WB RM  6 Selenium ND
WB RM  6 Silver 3.E-04 3.E-04
WB RM  6 Thallium 6.E-02 6.E-02 6.E-02
WB RM  6 Zinc 6.E-02 6.E-02
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 2.E-03 2.E-03
WB RM  6 Tributyltin ion 3.E-03 3.E-03
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 1.E-04
WB RM  6 2-Methylnaphthalene 3.E-03 3.E-03
WB RM  6 Acenaphthene 7.E-04 7.E-04
WB RM  6 Acenaphthylene 5.E-05 5.E-05
WB RM  6 Anthracene 2.E-05
WB RM  6 Benzo(a)anthracene --
WB RM  6 Benzo(a)pyrene --
WB RM  6 Benzo(b)fluoranthene --
WB RM  6 Benzo(g,h,i)perylene 5.E-06 5.E-06
WB RM  6 Benzo(k)fluoranthene --
WB RM  6 Chrysene --
WB RM  6 Dibenzo(a,h)anthracene ND
WB RM  6 Dibenzothiophene 3.E-04 3.E-04
WB RM  6 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB RM  6 Fluorene 5.E-04 5.E-04
WB RM  6 Indeno(1,2,3-cd)pyrene --
WB RM  6 Naphthalene 1.E-03 1.E-03
WB RM  6 Phenanthrene 2.E-03 2.E-03
WB RM  6 Pyrene 4.E-04 4.E-04
WB RM  6 Total Carcinogenic PAHs --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 5.E-03 5.E-03
WB RM  6 Dibutyl phthalate ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Diethyl phthalate ND
WB RM  6 Di-n-octyl phthalate ND

WB RM  6
Semi-Volatile Organic 
Compounds

WB RM  6 Benzoic acid 1.E-04
WB RM  6 Benzyl alcohol 5.E-05 5.E-05
WB RM  6 Bis(2-chloroethoxy) methane 6.E-03 6.E-03
WB RM  6 Dibenzofuran 1.E-04 1.E-04
WB RM  6 Hexachlorobenzene 3.E-03 3.E-03
WB RM  6 Hexachlorobutadiene 2.E-04 2.E-04
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND
WB RM  6 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB RM  6 Phenol ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 1.E+01 1.E+01
WB RM  6 Total PCB Congeners --
WB RM  6 Total PCBs, Adjusted 3.E+01 3.E+01
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  6 Total PCB TEQ 5.E+00 5.E+00
WB RM  6 Total TEQ 8.E+00 8.E+00
WB RM  6 Pesticides
WB RM  6 Aldrin 8.E-04 8.E-04
WB RM  6 alpha-Hexachlorocyclohexane 4.E-06 4.E-06
WB RM  6 beta-Hexachlorocyclohexane 4.E-05 4.E-05
WB RM  6 Dieldrin 5.E-02 5.E-02
WB RM  6 Endrin 6.E-05 6.E-05
WB RM  6 Endrin aldehyde ND
WB RM  6 Endrin ketone ND
WB RM  6 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  6 Heptachlor 3.E-05 3.E-05
WB RM  6 Heptachlor epoxide 1.E-02 1.E-02
WB RM  6 Total Chlordanes 2.E-02 2.E-02
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Total DDD 2.E-01 2.E-01
WB RM  6 Total DDE 2.E-01 2.E-01
WB RM  6 Total DDT 7.E-02 7.E-02
WB RM  6 Total Endosulfan 9.E-05 9.E-05 9.E-05 9.E-05

Exposure Point Total 1.E-01 8.E-02 3.E-02 2.E-02 1.E+00 1.E-02 6.E-01 3.E+01 3.E-03 8.E+00
WB RM  7 Metals
WB RM  7 Aluminum 6.E-03 6.E-03
WB RM  7 Antimony ND
WB RM  7 Arsenic, inorganic 9.E-02 9.E-02
WB RM  7 Cadmium 3.E-03 3.E-03
WB RM  7 Chromium 5.E-04
WB RM  7 Copper 2.E-02 2.E-02
WB RM  7 Lead --
WB RM  7 Manganese 2.E-02 2.E-02
WB RM  7 Mercury 1.E+00 1.E+00
WB RM  7 Nickel 9.E-03 9.E-03
WB RM  7 Selenium 8.E-02 8.E-02
WB RM  7 Silver 5.E-04 5.E-04
WB RM  7 Thallium 6.E-02 6.E-02 6.E-02
WB RM  7 Zinc 5.E-02 5.E-02
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 3.E-03 3.E-03
WB RM  7 Tributyltin ion 3.E-03 3.E-03
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 6.E-05
WB RM  7 2-Methylnaphthalene 1.E-02 1.E-02
WB RM  7 Acenaphthene 2.E-03 2.E-03
WB RM  7 Acenaphthylene 2.E-05 2.E-05
WB RM  7 Anthracene 1.E-05
WB RM  7 Benzo(a)anthracene --
WB RM  7 Benzo(a)pyrene ND
WB RM  7 Benzo(b)fluoranthene --
WB RM  7 Benzo(g,h,i)perylene 5.E-06 5.E-06
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Benzo(k)fluoranthene --
WB RM  7 Chrysene --
WB RM  7 Dibenzo(a,h)anthracene ND
WB RM  7 Dibenzothiophene 2.E-04 2.E-04
WB RM  7 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB RM  7 Fluorene 2.E-03 2.E-03
WB RM  7 Indeno(1,2,3-cd)pyrene --
WB RM  7 Naphthalene 4.E-03 4.E-03
WB RM  7 Phenanthrene 3.E-03 3.E-03
WB RM  7 Pyrene 3.E-04 3.E-04
WB RM  7 Total Carcinogenic PAHs --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND
WB RM  7 Dibutyl phthalate ND
WB RM  7 Diethyl phthalate ND
WB RM  7 Di-n-octyl phthalate ND

WB RM  7
Semi-Volatile Organic 
Compounds

WB RM  7 Benzoic acid 1.E-04
WB RM  7 Benzyl alcohol 6.E-05 6.E-05
WB RM  7 Bis(2-chloroethoxy) methane 5.E-03 5.E-03
WB RM  7 Dibenzofuran 1.E-03 1.E-03
WB RM  7 Hexachlorobenzene 6.E-03 6.E-03
WB RM  7 Hexachlorobutadiene 1.E-03 1.E-03
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND
WB RM  7 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB RM  7 Phenol ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 4.E+01 4.E+01
WB RM  7 Total PCB Congeners --
WB RM  7 Total PCBs, Adjusted 1.E+02 1.E+02
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 5.E+01 5.E+01
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Total PCB TEQ 8.E+00 8.E+00
WB RM  7 Total TEQ 6.E+01 6.E+01
WB RM  7 Pesticides
WB RM  7 Aldrin 1.E-03 1.E-03
WB RM  7 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB RM  7 beta-Hexachlorocyclohexane 6.E-05 6.E-05
WB RM  7 Dieldrin 5.E-02 5.E-02
WB RM  7 Endrin 6.E-05 6.E-05
WB RM  7 Endrin aldehyde ND
WB RM  7 Endrin ketone ND
WB RM  7 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  7 Heptachlor 2.E-05 2.E-05
WB RM  7 Heptachlor epoxide 8.E-03 8.E-03
WB RM  7 Total Chlordanes 4.E-02 4.E-02
WB RM  7 Total DDD 1.E+00 1.E+00
WB RM  7 Total DDE 8.E-01 8.E-01
WB RM  7 Total DDT 7.E-01 7.E-01
WB RM  7 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 1.E-01 9.E-02 8.E-03 2.E-02 1.E+00 1.E-01 3.E+00 1.E+02 1.E-02 6.E+01
WB RM  8 Metals
WB RM  8 Aluminum 5.E-03 5.E-03
WB RM  8 Antimony ND
WB RM  8 Arsenic, inorganic 9.E-02 9.E-02
WB RM  8 Cadmium 5.E-03 5.E-03
WB RM  8 Chromium 2.E-04
WB RM  8 Copper 3.E-02 3.E-02
WB RM  8 Lead --
WB RM  8 Manganese 2.E-02 2.E-02
WB RM  8 Mercury 1.E+00 1.E+00
WB RM  8 Nickel 9.E-03 9.E-03
WB RM  8 Selenium ND
WB RM  8 Silver 5.E-04 5.E-04
WB RM  8 Thallium 5.E-02 5.E-02 5.E-02
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Zinc 5.E-02 5.E-02
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 4.E-03 4.E-03
WB RM  8 Tributyltin ion ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 3.E-05
WB RM  8 2-Methylnaphthalene 8.E-04 8.E-04
WB RM  8 Acenaphthene 1.E-04 1.E-04
WB RM  8 Acenaphthylene 3.E-05 3.E-05
WB RM  8 Anthracene 5.E-06
WB RM  8 Benzo(a)anthracene --
WB RM  8 Benzo(a)pyrene --
WB RM  8 Benzo(b)fluoranthene --
WB RM  8 Benzo(g,h,i)perylene 9.E-05 9.E-05
WB RM  8 Benzo(k)fluoranthene --
WB RM  8 Chrysene --
WB RM  8 Dibenzo(a,h)anthracene --
WB RM  8 Dibenzothiophene 9.E-05 9.E-05
WB RM  8 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
WB RM  8 Fluorene 2.E-04 2.E-04
WB RM  8 Indeno(1,2,3-cd)pyrene --
WB RM  8 Naphthalene 3.E-04 3.E-04
WB RM  8 Phenanthrene 1.E-03 1.E-03
WB RM  8 Pyrene 2.E-03 2.E-03
WB RM  8 Total Carcinogenic PAHs --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND
WB RM  8 Dibutyl phthalate ND
WB RM  8 Diethyl phthalate ND
WB RM  8 Di-n-octyl phthalate ND

WB RM  8
Semi-Volatile Organic 
Compounds

WB RM  8 Benzoic acid 1.E-04
WB RM  8 Benzyl alcohol 6.E-05 6.E-05
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Bis(2-chloroethoxy) methane 5.E-03 5.E-03
WB RM  8 Dibenzofuran 6.E-05 6.E-05
WB RM  8 Hexachlorobenzene 3.E-03 3.E-03
WB RM  8 Hexachlorobutadiene 3.E-04 3.E-04
WB RM  8 Phenols
WB RM  8 4-Methylphenol 2.E-03 2.E-03 2.E-03
WB RM  8 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB RM  8 Phenol ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 5.E+01 5.E+01
WB RM  8 Total PCB Congeners --
WB RM  8 Total PCBs, Adjusted 3.E+01 3.E+01
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB RM  8 Total PCB TEQ 7.E+00 7.E+00
WB RM  8 Total TEQ 1.E+01 1.E+01
WB RM  8 Pesticides
WB RM  8 Aldrin 8.E-04 8.E-04
WB RM  8 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
WB RM  8 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  8 Dieldrin 2.E-01 2.E-01
WB RM  8 Endrin 5.E-05 5.E-05
WB RM  8 Endrin aldehyde ND
WB RM  8 Endrin ketone ND
WB RM  8 gamma-Hexachlorocyclohexane 9.E-05 9.E-05 9.E-05
WB RM  8 Heptachlor ND
WB RM  8 Heptachlor epoxide 8.E-03 8.E-03
WB RM  8 Total Chlordanes 3.E-02 3.E-02
WB RM  8 Total DDD 3.E-01 3.E-01
WB RM  8 Total DDE 4.E-01 4.E-01
WB RM  8 Total DDT 2.E-01 2.E-01
WB RM  8 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 1.E-01 9.E-02 8.E-03 3.E-02 1.E+00 1.E-02 1.E+00 3.E+01 8.E-04 1.E+01
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 8.E-03 8.E-03
WB RM 8 SIL Antimony ND
WB RM 8 SIL Arsenic, inorganic 7.E-02 7.E-02
WB RM 8 SIL Cadmium 9.E-03 9.E-03
WB RM 8 SIL Chromium 8.E-04
WB RM 8 SIL Copper 2.E-02 2.E-02
WB RM 8 SIL Lead --
WB RM 8 SIL Manganese 1.E-02 1.E-02
WB RM 8 SIL Mercury 8.E-01 8.E-01
WB RM 8 SIL Nickel ND
WB RM 8 SIL Selenium ND
WB RM 8 SIL Silver ND
WB RM 8 SIL Thallium 5.E-02 5.E-02 5.E-02
WB RM 8 SIL Zinc 5.E-02 5.E-02
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA
WB RM 8 SIL Tributyltin ion NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA
WB RM 8 SIL 2-Methylnaphthalene 1.E-02 1.E-02
WB RM 8 SIL Acenaphthene 7.E-04 7.E-04
WB RM 8 SIL Acenaphthylene ND
WB RM 8 SIL Anthracene ND
WB RM 8 SIL Benzo(a)anthracene ND
WB RM 8 SIL Benzo(a)pyrene ND
WB RM 8 SIL Benzo(b)fluoranthene ND
WB RM 8 SIL Benzo(g,h,i)perylene ND
WB RM 8 SIL Benzo(k)fluoranthene ND
WB RM 8 SIL Chrysene ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND
WB RM 8 SIL Dibenzothiophene NA
WB RM 8 SIL Fluoranthene ND
WB RM 8 SIL Fluorene ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND
WB RM 8 SIL Naphthalene ND
WB RM 8 SIL Phenanthrene ND
WB RM 8 SIL Pyrene ND
WB RM 8 SIL Total Carcinogenic PAHs --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND
WB RM 8 SIL Dibutyl phthalate ND
WB RM 8 SIL Diethyl phthalate ND
WB RM 8 SIL Di-n-octyl phthalate ND

WB RM 8 SIL
Semi-Volatile Organic 
Compounds

WB RM 8 SIL Benzoic acid ND
WB RM 8 SIL Benzyl alcohol ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND
WB RM 8 SIL Dibenzofuran ND
WB RM 8 SIL Hexachlorobenzene ND
WB RM 8 SIL Hexachlorobutadiene ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND
WB RM 8 SIL 4-Nitrophenol ND
WB RM 8 SIL Phenol ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 3.E+02 3.E+02
WB RM 8 SIL Total PCB Congeners --
WB RM 8 SIL Total PCBs, Adjusted 2.E+02 2.E+02
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB RM 8 SIL Total PCB TEQ 1.E+01 1.E+01
WB RM 8 SIL Total TEQ 2.E+01 2.E+01
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Dieldrin ND
WB RM 8 SIL Endrin ND
WB RM 8 SIL Endrin aldehyde ND
WB RM 8 SIL Endrin ketone ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND
WB RM 8 SIL Heptachlor ND
WB RM 8 SIL Heptachlor epoxide ND
WB RM 8 SIL Total Chlordanes ND
WB RM 8 SIL Total DDD 6.E-02 6.E-02
WB RM 8 SIL Total DDE 2.E-01 2.E-01
WB RM 8 SIL Total DDT 2.E-02 2.E-02
WB RM 8 SIL Total Endosulfan 5.E-03 5.E-03 5.E-03 5.E-03

Exposure Point Total 1.E-01 7.E-02 9.E-03 2.E-02 8.E-01 5.E-03 3.E-01 2.E+02 1.E-02 2.E+01
WB RM  9 Metals
WB RM  9 Aluminum 1.E-02 1.E-02
WB RM  9 Antimony 1.E-02 1.E-02
WB RM  9 Arsenic, inorganic 9.E-02 9.E-02
WB RM  9 Cadmium 3.E-03 3.E-03
WB RM  9 Chromium 3.E-04
WB RM  9 Copper 4.E-02 4.E-02
WB RM  9 Lead --
WB RM  9 Manganese 2.E-02 2.E-02
WB RM  9 Mercury 2.E+00 2.E+00
WB RM  9 Nickel 9.E-03 9.E-03
WB RM  9 Selenium 6.E-02 6.E-02
WB RM  9 Silver 5.E-04 5.E-04
WB RM  9 Thallium 8.E-02 8.E-02 8.E-02
WB RM  9 Zinc 5.E-02 5.E-02
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 2.E-03 2.E-03
WB RM  9 Tributyltin ion ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 3.E-05
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  9 Acenaphthene 7.E-05 7.E-05
WB RM  9 Acenaphthylene 2.E-05 2.E-05
WB RM  9 Anthracene 6.E-06
WB RM  9 Benzo(a)anthracene --
WB RM  9 Benzo(a)pyrene --
WB RM  9 Benzo(b)fluoranthene --
WB RM  9 Benzo(g,h,i)perylene 4.E-05 4.E-05
WB RM  9 Benzo(k)fluoranthene --
WB RM  9 Chrysene --
WB RM  9 Dibenzo(a,h)anthracene ND
WB RM  9 Dibenzothiophene 3.E-05 3.E-05
WB RM  9 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB RM  9 Fluorene 1.E-04 1.E-04
WB RM  9 Indeno(1,2,3-cd)pyrene --
WB RM  9 Naphthalene 3.E-04 3.E-04
WB RM  9 Phenanthrene 5.E-04 5.E-04
WB RM  9 Pyrene 8.E-05 8.E-05
WB RM  9 Total Carcinogenic PAHs --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND
WB RM  9 Dibutyl phthalate ND
WB RM  9 Diethyl phthalate ND
WB RM  9 Di-n-octyl phthalate ND

WB RM  9
Semi-Volatile Organic 
Compounds

WB RM  9 Benzoic acid 1.E-04
WB RM  9 Benzyl alcohol 7.E-05 7.E-05
WB RM  9 Bis(2-chloroethoxy) methane 5.E-03 5.E-03
WB RM  9 Dibenzofuran 6.E-05 6.E-05
WB RM  9 Hexachlorobenzene 4.E-03 4.E-03
WB RM  9 Hexachlorobutadiene ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 3.E-03 3.E-03 3.E-03
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 4-Nitrophenol ND
WB RM  9 Phenol ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 4.E+01 4.E+01
WB RM  9 Total PCB Congeners --
WB RM  9 Total PCBs, Adjusted 5.E+01 5.E+01
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  9 Total PCB TEQ 1.E+01 1.E+01
WB RM  9 Total TEQ 2.E+01 2.E+01
WB RM  9 Pesticides
WB RM  9 Aldrin 1.E-03 1.E-03
WB RM  9 alpha-Hexachlorocyclohexane 4.E-06 4.E-06
WB RM  9 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  9 Dieldrin 6.E-02 6.E-02
WB RM  9 Endrin 1.E-04 1.E-04
WB RM  9 Endrin aldehyde ND
WB RM  9 Endrin ketone 2.E-05 2.E-05
WB RM  9 gamma-Hexachlorocyclohexane 8.E-05 8.E-05 8.E-05
WB RM  9 Heptachlor ND
WB RM  9 Heptachlor epoxide 1.E-02 1.E-02
WB RM  9 Total Chlordanes 5.E-02 5.E-02
WB RM  9 Total DDD 9.E-02 9.E-02
WB RM  9 Total DDE 3.E-01 3.E-01
WB RM  9 Total DDT 2.E-02 2.E-02
WB RM  9 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 1.E-01 9.E-02 3.E-03 4.E-02 2.E+00 8.E-02 6.E-01 5.E+01 2.E-03 2.E+01
WB RM  10 Metals
WB RM  10 Aluminum 1.E-02 1.E-02
WB RM  10 Antimony 2.E+01 2.E+01
WB RM  10 Arsenic, inorganic 9.E-02 9.E-02
WB RM  10 Cadmium 2.E-01 2.E-01
WB RM  10 Chromium 1.E-04
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Copper 5.E-02 5.E-02
WB RM  10 Lead --
WB RM  10 Manganese 2.E-02 2.E-02
WB RM  10 Mercury 1.E+00 1.E+00
WB RM  10 Nickel 1.E-02 1.E-02
WB RM  10 Selenium ND
WB RM  10 Silver 1.E-02 1.E-02
WB RM  10 Thallium 8.E-02 8.E-02 8.E-02
WB RM  10 Zinc 4.E-02 4.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 1.E-03 1.E-03
WB RM  10 Tributyltin ion ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 5.E-05
WB RM  10 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  10 Acenaphthene 2.E-04 2.E-04
WB RM  10 Acenaphthylene 5.E-06 5.E-06
WB RM  10 Anthracene 3.E-06
WB RM  10 Benzo(a)anthracene ND
WB RM  10 Benzo(a)pyrene ND
WB RM  10 Benzo(b)fluoranthene ND
WB RM  10 Benzo(g,h,i)perylene ND
WB RM  10 Benzo(k)fluoranthene ND
WB RM  10 Chrysene ND
WB RM  10 Dibenzo(a,h)anthracene ND
WB RM  10 Dibenzothiophene ND
WB RM  10 Fluoranthene ND
WB RM  10 Fluorene 1.E-04 1.E-04
WB RM  10 Indeno(1,2,3-cd)pyrene ND
WB RM  10 Naphthalene 2.E-04 2.E-04
WB RM  10 Phenanthrene 2.E-04 2.E-04
WB RM  10 Pyrene ND
WB RM  10 Total Carcinogenic PAHs --
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
WB RM  10 Dibutyl phthalate ND
WB RM  10 Diethyl phthalate ND
WB RM  10 Di-n-octyl phthalate ND

WB RM  10
Semi-Volatile Organic 
Compounds

WB RM  10 Benzoic acid 9.E-05
WB RM  10 Benzyl alcohol 6.E-05 6.E-05
WB RM  10 Bis(2-chloroethoxy) methane 6.E-03 6.E-03
WB RM  10 Dibenzofuran 4.E-05 4.E-05
WB RM  10 Hexachlorobenzene 3.E-03 3.E-03
WB RM  10 Hexachlorobutadiene 1.E-05 1.E-05
WB RM  10 Phenols
WB RM  10 4-Methylphenol 3.E-03 3.E-03 3.E-03
WB RM  10 4-Nitrophenol ND
WB RM  10 Phenol 9.E-04 9.E-04 9.E-04
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA
WB RM  10 Total PCB Congeners --
WB RM  10 Total PCBs, Adjusted 4.E+01 4.E+01
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  10 Total PCB TEQ 8.E+00 8.E+00
WB RM  10 Total TEQ 1.E+01 1.E+01
WB RM  10 Pesticides
WB RM  10 Aldrin 7.E-04 7.E-04
WB RM  10 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
WB RM  10 beta-Hexachlorocyclohexane ND
WB RM  10 Dieldrin 4.E-02 4.E-02
WB RM  10 Endrin 5.E-05 5.E-05
WB RM  10 Endrin aldehyde 2.E-05 2.E-05
WB RM  10 Endrin ketone 4.E-05 4.E-05
WB RM  10 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Heptachlor 2.E-05 2.E-05
WB RM  10 Heptachlor epoxide 7.E-03 7.E-03
WB RM  10 Total Chlordanes 2.E-02 2.E-02
WB RM  10 Total DDD 1.E-01 1.E-01
WB RM  10 Total DDE 2.E-01 2.E-01
WB RM  10 Total DDT 8.E-02 8.E-02
WB RM  10 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 2.E+01 1.E-01 2.E-01 5.E-02 1.E+00 1.E-02 7.E-01 4.E+01 1.E-03 1.E+01 9.E-04
WB RM  11 Metals
WB RM  11 Aluminum 6.E-03 6.E-03
WB RM  11 Antimony ND
WB RM  11 Arsenic, inorganic 7.E-02 7.E-02
WB RM  11 Cadmium 1.E-02 1.E-02
WB RM  11 Chromium ND
WB RM  11 Copper 3.E-02 3.E-02
WB RM  11 Lead --
WB RM  11 Manganese 2.E-02 2.E-02
WB RM  11 Mercury 1.E+00 1.E+00
WB RM  11 Nickel 9.E-03 9.E-03
WB RM  11 Selenium 3.E-01 3.E-01
WB RM  11 Silver 7.E-04 7.E-04
WB RM  11 Thallium 5.E-02 5.E-02 5.E-02
WB RM  11 Zinc 4.E-02 4.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 1.E-03 1.E-03
WB RM  11 Tributyltin ion ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 2.E-05
WB RM  11 2-Methylnaphthalene 5.E-04 5.E-04
WB RM  11 Acenaphthene 1.E-04 1.E-04
WB RM  11 Acenaphthylene 2.E-06 2.E-06
WB RM  11 Anthracene 4.E-06
WB RM  11 Benzo(a)anthracene ND
WB RM  11 Benzo(a)pyrene ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Benzo(b)fluoranthene ND
WB RM  11 Benzo(g,h,i)perylene ND
WB RM  11 Benzo(k)fluoranthene ND
WB RM  11 Chrysene ND
WB RM  11 Dibenzo(a,h)anthracene ND
WB RM  11 Dibenzothiophene 2.E-05 2.E-05
WB RM  11 Fluoranthene ND
WB RM  11 Fluorene 1.E-04 1.E-04
WB RM  11 Indeno(1,2,3-cd)pyrene ND
WB RM  11 Naphthalene 9.E-05 9.E-05
WB RM  11 Phenanthrene 3.E-04 3.E-04
WB RM  11 Pyrene ND
WB RM  11 Total Carcinogenic PAHs --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
WB RM  11 Dibutyl phthalate 4.E-04 4.E-04
WB RM  11 Diethyl phthalate ND
WB RM  11 Di-n-octyl phthalate ND

WB RM  11
Semi-Volatile Organic 
Compounds

WB RM  11 Benzoic acid 2.E-04
WB RM  11 Benzyl alcohol 3.E-05 3.E-05
WB RM  11 Bis(2-chloroethoxy) methane 8.E-03 8.E-03
WB RM  11 Dibenzofuran 7.E-05 7.E-05
WB RM  11 Hexachlorobenzene 3.E-03 3.E-03
WB RM  11 Hexachlorobutadiene 5.E-06 5.E-06
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND
WB RM  11 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB RM  11 Phenol ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA
WB RM  11 Total PCB Congeners --
WB RM  11 Total PCBs, Adjusted 3.E+02 3.E+02
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  11 Total PCB TEQ 4.E+01 4.E+01
WB RM  11 Total TEQ 4.E+01 4.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 6.E-04 6.E-04
WB RM  11 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB RM  11 beta-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  11 Dieldrin 3.E-02 3.E-02
WB RM  11 Endrin 2.E-04 2.E-04
WB RM  11 Endrin aldehyde ND
WB RM  11 Endrin ketone 1.E-05 1.E-05
WB RM  11 gamma-Hexachlorocyclohexane 8.E-05 8.E-05 8.E-05
WB RM  11 Heptachlor 2.E-05 2.E-05
WB RM  11 Heptachlor epoxide 7.E-03 7.E-03
WB RM  11 Total Chlordanes 2.E-02 2.E-02
WB RM  11 Total DDD 1.E-02 1.E-02
WB RM  11 Total DDE 1.E-01 1.E-01
WB RM  11 Total DDT 2.E-02 2.E-02
WB RM  11 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 9.E-02 7.E-02 1.E-02 3.E-02 1.E+00 3.E-01 4.E-01 3.E+02 5.E-04 4.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 6.E-03 6.E-03
WB Study Area Wide Antimony 1.E+00 1.E+00
WB Study Area Wide Arsenic, inorganic 9.E-02 9.E-02
WB Study Area Wide Cadmium 4.E-02 4.E-02
WB Study Area Wide Chromium 3.E-04
WB Study Area Wide Copper 2.E-02 2.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-02 1.E-02
WB Study Area Wide Mercury 1.E+00 1.E+00
WB Study Area Wide Nickel 6.E-03 6.E-03
WB Study Area Wide Selenium 3.E-01 3.E-01
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Silver 2.E-03 2.E-03
WB Study Area Wide Thallium 7.E-02 7.E-02 7.E-02
WB Study Area Wide Zinc 5.E-02 5.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 2.E-03 2.E-03
WB Study Area Wide Tributyltin ion 6.E-03 6.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 5.E-05
WB Study Area Wide 2-Methylnaphthalene 5.E-03 5.E-03
WB Study Area Wide Acenaphthene 5.E-04 5.E-04
WB Study Area Wide Acenaphthylene 2.E-05 2.E-05
WB Study Area Wide Anthracene 1.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 2.E-05 2.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Chrysene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 8.E-05 8.E-05
WB Study Area Wide Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB Study Area Wide Fluorene 4.E-04 4.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 1.E-03 1.E-03
WB Study Area Wide Phenanthrene 8.E-04 8.E-04
WB Study Area Wide Pyrene 3.E-04 3.E-04
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 5.E-01 5.E-01
WB Study Area Wide Dibutyl phthalate 4.E-04 4.E-04
WB Study Area Wide Diethyl phthalate 1.E-05 1.E-05
WB Study Area Wide Di-n-octyl phthalate 2.E-02 2.E-02
WB Study Area Wide Semi-Volatile Organic 
WB Study Area Wide Benzoic acid 1.E-04
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Benzyl alcohol 6.E-05 6.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 6.E-03 6.E-03
WB Study Area Wide Dibenzofuran 4.E-04 4.E-04
WB Study Area Wide Hexachlorobenzene 4.E-03 4.E-03
WB Study Area Wide Hexachlorobutadiene 3.E-04 3.E-04
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 3.E-03 3.E-03 3.E-03
WB Study Area Wide 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB Study Area Wide Phenol 9.E-04 9.E-04 9.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.E+02 1.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 1.E+02 1.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB Study Area Wide Total PCB TEQ 1.E+01 1.E+01
WB Study Area Wide Total TEQ 2.E+01 2.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 9.E-04 9.E-04
WB Study Area Wide alpha-Hexachlorocyclohexane 4.E-06 4.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB Study Area Wide Dieldrin 7.E-02 7.E-02
WB Study Area Wide Endrin 1.E-04 1.E-04
WB Study Area Wide Endrin aldehyde 2.E-05 2.E-05
WB Study Area Wide Endrin ketone 5.E-05 5.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 9.E-05 9.E-05 9.E-05
WB Study Area Wide Heptachlor 3.E-05 3.E-05
WB Study Area Wide Heptachlor epoxide 1.E-02 1.E-02
WB Study Area Wide Total Chlordanes 3.E-02 3.E-02
WB Study Area Wide Total DDD 1.E-01 1.E-01
WB Study Area Wide Total DDE 3.E-01 3.E-01
WB Study Area Wide Total DDT 2.E-01 2.E-01
WB Study Area Wide Total Endosulfan 5.E-04 5.E-04 5.E-04 5.E-04

Exposure Point Total 2.E+00 9.E-02 4.E-02 2.E-02 1.E+00 3.E-01 1.E+00 1.E+02 5.E-03 2.E+01 9.E-04
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Metals
F RM  2 Aluminum 2.E-03 2.E-03
F RM  2 Antimony ND
F RM  2 Arsenic, inorganic 1.E-01 1.E-01
F RM  2 Cadmium ND
F RM  2 Chromium 1.E-04
F RM  2 Copper 1.E-02 1.E-02
F RM  2 Lead --
F RM  2 Manganese 4.E-03 4.E-03
F RM  2 Mercury 7.E-01 7.E-01
F RM  2 Nickel 7.E-03 7.E-03
F RM  2 Selenium ND
F RM  2 Silver 4.E-04 4.E-04
F RM  2 Thallium 1.E-01 1.E-01 1.E-01
F RM  2 Zinc 3.E-02 3.E-02
F RM  2 Butyltins
F RM  2 Dibutyltin ion 1.E-03 1.E-03
F RM  2 Tributyltin ion ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 2.E-05
F RM  2 2-Methylnaphthalene 3.E-04 3.E-04
F RM  2 Acenaphthene ND
F RM  2 Acenaphthylene 5.E-06 5.E-06
F RM  2 Anthracene 2.E-06
F RM  2 Benzo(a)anthracene ND
F RM  2 Benzo(a)pyrene ND
F RM  2 Benzo(b)fluoranthene ND
F RM  2 Benzo(g,h,i)perylene ND
F RM  2 Benzo(k)fluoranthene ND
F RM  2 Chrysene ND
F RM  2 Dibenzo(a,h)anthracene ND
F RM  2 Dibenzothiophene 7.E-06 7.E-06
F RM  2 Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
F RM  2 Fluorene ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Indeno(1,2,3-cd)pyrene ND
F RM  2 Naphthalene 4.E-05 4.E-05
F RM  2 Phenanthrene ND
F RM  2 Pyrene ND
F RM  2 Total Carcinogenic PAHs --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND
F RM  2 Dibutyl phthalate ND
F RM  2 Diethyl phthalate ND

F RM  2
Semi-Volatile Organic 
Compounds

F RM  2 Benzyl alcohol ND
F RM  2 Hexachlorobenzene 4.E-04 4.E-04
F RM  2 Hexachlorobutadiene ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA
F RM  2 Total PCB Congeners --
F RM  2 Total PCBs, Adjusted 9.E+00 9.E+00
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  2 Total PCB TEQ 2.E+00 2.E+00
F RM  2 Total TEQ 2.E+00 2.E+00
F RM  2 Pesticides
F RM  2 Aldrin 2.E-04 2.E-04
F RM  2 alpha-Hexachlorocyclohexane 7.E-07 7.E-07
F RM  2 beta-Hexachlorocyclohexane ND
F RM  2 Dieldrin 9.E-03 9.E-03
F RM  2 Endrin 2.E-05 2.E-05
F RM  2 Endrin aldehyde ND
F RM  2 Endrin ketone ND
F RM  2 gamma-Hexachlorocyclohexane ND
F RM  2 Heptachlor ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Heptachlor epoxide 2.E-03 2.E-03
F RM  2 Total Chlordanes 3.E-03 3.E-03
F RM  2 Total DDD 6.E-03 6.E-03
F RM  2 Total DDE 2.E-02 2.E-02
F RM  2 Total DDT 2.E-03 2.E-03
F RM  2 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 1.E-01 1.E-01 4.E-05 1.E-02 7.E-01 7.E-03 2.E-01 9.E+00 3.E-04 2.E+00
F RM  3 Metals
F RM  3 Aluminum 4.E-03 4.E-03
F RM  3 Antimony ND
F RM  3 Arsenic, inorganic 1.E-01 1.E-01
F RM  3 Cadmium ND
F RM  3 Chromium ND
F RM  3 Copper 2.E-02 2.E-02
F RM  3 Lead --
F RM  3 Manganese 3.E-03 3.E-03
F RM  3 Mercury 2.E+00 2.E+00
F RM  3 Nickel 6.E-03 6.E-03
F RM  3 Selenium ND
F RM  3 Silver ND
F RM  3 Thallium 2.E-01 2.E-01 2.E-01
F RM  3 Zinc 3.E-02 3.E-02
F RM  3 Butyltins
F RM  3 Dibutyltin ion 1.E-03 1.E-03
F RM  3 Tributyltin ion 2.E-03 2.E-03
F RM  3 PAHs
F RM  3 1-Methylnaphthalene 4.E-05
F RM  3 2-Methylnaphthalene 8.E-04 8.E-04
F RM  3 Acenaphthene ND
F RM  3 Acenaphthylene 3.E-06 3.E-06
F RM  3 Anthracene 2.E-06
F RM  3 Benzo(a)anthracene --
F RM  3 Benzo(a)pyrene ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 Benzo(b)fluoranthene ND
F RM  3 Benzo(g,h,i)perylene ND
F RM  3 Benzo(k)fluoranthene ND
F RM  3 Chrysene --
F RM  3 Dibenzo(a,h)anthracene ND
F RM  3 Dibenzothiophene 1.E-05 1.E-05
F RM  3 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  3 Fluorene ND
F RM  3 Indeno(1,2,3-cd)pyrene ND
F RM  3 Naphthalene 5.E-05 5.E-05
F RM  3 Phenanthrene 9.E-05 9.E-05
F RM  3 Pyrene 1.E-04 1.E-04
F RM  3 Total Carcinogenic PAHs --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND
F RM  3 Dibutyl phthalate ND
F RM  3 Diethyl phthalate ND

F RM  3
Semi-Volatile Organic 
Compounds

F RM  3 Benzyl alcohol ND
F RM  3 Hexachlorobenzene 6.E-04 6.E-04
F RM  3 Hexachlorobutadiene 2.E-05 2.E-05
F RM  3 Phenols
F RM  3 4-Nitrophenol ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 3.E+00 3.E+00
F RM  3 Total PCB Congeners --
F RM  3 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 3.E-01 3.E-01
F RM  3 Total PCB TEQ 5.E-01 5.E-01
F RM  3 Total TEQ 8.E-01 8.E-01
F RM  3 Pesticides
F RM  3 Aldrin 2.E-04 2.E-04
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 alpha-Hexachlorocyclohexane 6.E-07 6.E-07
F RM  3 beta-Hexachlorocyclohexane 8.E-03 8.E-03
F RM  3 Dieldrin 7.E-02 7.E-02
F RM  3 Endrin ND
F RM  3 Endrin aldehyde 7.E-03 7.E-03
F RM  3 Endrin ketone ND
F RM  3 gamma-Hexachlorocyclohexane ND
F RM  3 Heptachlor ND
F RM  3 Heptachlor epoxide 2.E-03 2.E-03
F RM  3 Total Chlordanes 2.E-02 2.E-02
F RM  3 Total DDD 1.E-02 1.E-02
F RM  3 Total DDE 5.E-02 5.E-02
F RM  3 Total DDT 3.E-02 3.E-02
F RM  3 Total Endosulfan ND

Exposure Point Total 2.E-01 1.E-01 4.E-04 2.E-02 2.E+00 7.E-03 4.E-01 2.E+00 8.E-04 8.E-01
F RM  4 Metals
F RM  4 Aluminum 1.E-03 1.E-03
F RM  4 Antimony ND
F RM  4 Arsenic, inorganic 8.E-02 8.E-02
F RM  4 Cadmium ND
F RM  4 Chromium ND
F RM  4 Copper 9.E-03 9.E-03
F RM  4 Lead --
F RM  4 Manganese 4.E-03 4.E-03
F RM  4 Mercury 2.E+00 2.E+00
F RM  4 Nickel 4.E-03 4.E-03
F RM  4 Selenium ND
F RM  4 Silver ND
F RM  4 Thallium 7.E-02 7.E-02 7.E-02
F RM  4 Zinc 3.E-02 3.E-02
F RM  4 Butyltins
F RM  4 Dibutyltin ion 3.E-03 3.E-03
F RM  4 Tributyltin ion 3.E-03 3.E-03
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 PAHs
F RM  4 1-Methylnaphthalene 9.E-06
F RM  4 2-Methylnaphthalene 2.E-04 2.E-04
F RM  4 Acenaphthene ND
F RM  4 Acenaphthylene 5.E-06 5.E-06
F RM  4 Anthracene 2.E-06
F RM  4 Benzo(a)anthracene --
F RM  4 Benzo(a)pyrene --
F RM  4 Benzo(b)fluoranthene --
F RM  4 Benzo(g,h,i)perylene 1.E-05 1.E-05
F RM  4 Benzo(k)fluoranthene --
F RM  4 Chrysene --
F RM  4 Dibenzo(a,h)anthracene --
F RM  4 Dibenzothiophene 2.E-05 2.E-05
F RM  4 Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
F RM  4 Fluorene ND
F RM  4 Indeno(1,2,3-cd)pyrene --
F RM  4 Naphthalene 6.E-05 6.E-05
F RM  4 Phenanthrene 1.E-04 1.E-04
F RM  4 Pyrene ND
F RM  4 Total Carcinogenic PAHs --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND
F RM  4 Dibutyl phthalate 4.E-04 4.E-04
F RM  4 Diethyl phthalate 2.E-05 2.E-05

F RM  4
Semi-Volatile Organic 
Compounds

F RM  4 Benzyl alcohol 5.E-05 5.E-05
F RM  4 Hexachlorobenzene 6.E-04 6.E-04
F RM  4 Hexachlorobutadiene 1.E-05 1.E-05
F RM  4 Phenols
F RM  4 4-Nitrophenol 3.E-03 3.E-03 3.E-03
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 35 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Total PCB Congeners --
F RM  4 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 4.E-01 4.E-01
F RM  4 Total PCB TEQ 1.E+00 1.E+00
F RM  4 Total TEQ 2.E+00 2.E+00
F RM  4 Pesticides
F RM  4 Aldrin 2.E-04 2.E-04
F RM  4 alpha-Hexachlorocyclohexane 5.E-07 5.E-07
F RM  4 beta-Hexachlorocyclohexane 5.E-06 5.E-06
F RM  4 Dieldrin 8.E-03 8.E-03
F RM  4 Endrin ND
F RM  4 Endrin aldehyde ND
F RM  4 Endrin ketone ND
F RM  4 gamma-Hexachlorocyclohexane ND
F RM  4 Heptachlor ND
F RM  4 Heptachlor epoxide 2.E-03 2.E-03
F RM  4 Total Chlordanes 5.E-03 5.E-03
F RM  4 Total DDD 9.E-03 9.E-03
F RM  4 Total DDE 3.E-02 3.E-02
F RM  4 Total DDT 4.E-03 4.E-03
F RM  4 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 1.E-01 8.E-02 2.E-04 9.E-03 2.E+00 7.E-03 1.E-01 1.E+01 2.E-04 2.E+00
F RM  5 Metals
F RM  5 Aluminum 4.E-03 4.E-03
F RM  5 Antimony ND
F RM  5 Arsenic, inorganic 7.E-02 7.E-02
F RM  5 Cadmium ND
F RM  5 Chromium ND
F RM  5 Copper 3.E-02 3.E-02
F RM  5 Lead --
F RM  5 Manganese 3.E-03 3.E-03
F RM  5 Mercury 2.E+00 2.E+00
F RM  5 Nickel 1.E-02 1.E-02
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Selenium ND
F RM  5 Silver ND
F RM  5 Thallium 6.E-02 6.E-02 6.E-02
F RM  5 Zinc 4.E-02 4.E-02
F RM  5 Butyltins
F RM  5 Dibutyltin ion 3.E-03 3.E-03
F RM  5 Tributyltin ion ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 8.E-06
F RM  5 2-Methylnaphthalene 2.E-04 2.E-04
F RM  5 Acenaphthene ND
F RM  5 Acenaphthylene 2.E-05 2.E-05
F RM  5 Anthracene 7.E-06
F RM  5 Benzo(a)anthracene --
F RM  5 Benzo(a)pyrene --
F RM  5 Benzo(b)fluoranthene --
F RM  5 Benzo(g,h,i)perylene 7.E-05 7.E-05
F RM  5 Benzo(k)fluoranthene --
F RM  5 Chrysene --
F RM  5 Dibenzo(a,h)anthracene --
F RM  5 Dibenzothiophene 4.E-05 4.E-05
F RM  5 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F RM  5 Fluorene 5.E-05 5.E-05
F RM  5 Indeno(1,2,3-cd)pyrene --
F RM  5 Naphthalene 2.E-04 2.E-04
F RM  5 Phenanthrene 4.E-04 4.E-04
F RM  5 Pyrene 3.E-04 3.E-04
F RM  5 Total Carcinogenic PAHs --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND
F RM  5 Dibutyl phthalate ND
F RM  5 Diethyl phthalate ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5
Semi-Volatile Organic 
Compounds

F RM  5 Benzyl alcohol 5.E-05 5.E-05
F RM  5 Hexachlorobenzene 5.E-04 5.E-04
F RM  5 Hexachlorobutadiene ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 2.E+00 2.E+00
F RM  5 Total PCB Congeners --
F RM  5 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 3.E-01 3.E-01
F RM  5 Total PCB TEQ 3.E-01 3.E-01
F RM  5 Total TEQ 6.E-01 6.E-01
F RM  5 Pesticides
F RM  5 Aldrin ND
F RM  5 alpha-Hexachlorocyclohexane ND
F RM  5 beta-Hexachlorocyclohexane ND
F RM  5 Dieldrin 8.E-03 8.E-03
F RM  5 Endrin ND
F RM  5 Endrin aldehyde 5.E-03 5.E-03
F RM  5 Endrin ketone ND
F RM  5 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F RM  5 Heptachlor ND
F RM  5 Heptachlor epoxide 2.E-03 2.E-03
F RM  5 Total Chlordanes 4.E-03 4.E-03
F RM  5 Total DDD 1.E-02 1.E-02
F RM  5 Total DDE 3.E-02 3.E-02
F RM  5 Total DDT 2.E-02 2.E-02
F RM  5 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 9.E-02 7.E-02 1.E-03 3.E-02 2.E+00 1.E-02 1.E-01 2.E+00 2.E-04 6.E-01
F RM  6 Metals
F RM  6 Aluminum 7.E-03 7.E-03
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Antimony ND
F RM  6 Arsenic, inorganic 7.E-02 7.E-02
F RM  6 Cadmium 1.E-03 1.E-03
F RM  6 Chromium ND
F RM  6 Copper 1.E-02 1.E-02
F RM  6 Lead --
F RM  6 Manganese 4.E-03 4.E-03
F RM  6 Mercury 2.E+00 2.E+00
F RM  6 Nickel 3.E-03 3.E-03
F RM  6 Selenium ND
F RM  6 Silver ND
F RM  6 Thallium 6.E-02 6.E-02 6.E-02
F RM  6 Zinc 3.E-02 3.E-02
F RM  6 Butyltins
F RM  6 Dibutyltin ion 3.E-03 3.E-03
F RM  6 Tributyltin ion 3.E-03 3.E-03
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 2.E-05
F RM  6 2-Methylnaphthalene 4.E-04 4.E-04
F RM  6 Acenaphthene 9.E-05 9.E-05
F RM  6 Acenaphthylene 7.E-06 7.E-06
F RM  6 Anthracene 4.E-06
F RM  6 Benzo(a)anthracene --
F RM  6 Benzo(a)pyrene --
F RM  6 Benzo(b)fluoranthene --
F RM  6 Benzo(g,h,i)perylene 3.E-06 3.E-06
F RM  6 Benzo(k)fluoranthene --
F RM  6 Chrysene --
F RM  6 Dibenzo(a,h)anthracene ND
F RM  6 Dibenzothiophene 4.E-05 4.E-05
F RM  6 Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
F RM  6 Fluorene 7.E-05 7.E-05
F RM  6 Indeno(1,2,3-cd)pyrene --
F RM  6 Naphthalene 1.E-04 1.E-04
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Phenanthrene 2.E-04 2.E-04
F RM  6 Pyrene ND
F RM  6 Total Carcinogenic PAHs --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 5.E-03 5.E-03
F RM  6 Dibutyl phthalate ND
F RM  6 Diethyl phthalate ND

F RM  6
Semi-Volatile Organic 
Compounds

F RM  6 Benzyl alcohol ND
F RM  6 Hexachlorobenzene 5.E-04 5.E-04
F RM  6 Hexachlorobutadiene ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 2.E+00 2.E+00
F RM  6 Total PCB Congeners --
F RM  6 Total PCBs, Adjusted 4.E+00 4.E+00
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 4.E-01 4.E-01
F RM  6 Total PCB TEQ 4.E-01 4.E-01
F RM  6 Total TEQ 8.E-01 8.E-01
F RM  6 Pesticides
F RM  6 Aldrin ND
F RM  6 alpha-Hexachlorocyclohexane ND
F RM  6 beta-Hexachlorocyclohexane ND
F RM  6 Dieldrin 8.E-03 8.E-03
F RM  6 Endrin 1.E-05 1.E-05
F RM  6 Endrin aldehyde ND
F RM  6 Endrin ketone ND
F RM  6 gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
F RM  6 Heptachlor ND
F RM  6 Heptachlor epoxide 1.E-03 1.E-03
F RM  6 Total Chlordanes 9.E-03 9.E-03
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Total DDD 2.E-02 2.E-02
F RM  6 Total DDE 3.E-02 3.E-02
F RM  6 Total DDT 2.E-02 2.E-02
F RM  6 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 1.E-01 7.E-02 1.E-03 1.E-02 2.E+00 3.E-03 1.E-01 4.E+00 4.E-04 8.E-01
F RM  7 Metals
F RM  7 Aluminum 1.E-03 1.E-03
F RM  7 Antimony ND
F RM  7 Arsenic, inorganic 7.E-02 7.E-02
F RM  7 Cadmium ND
F RM  7 Chromium ND
F RM  7 Copper 1.E-02 1.E-02
F RM  7 Lead --
F RM  7 Manganese 4.E-03 4.E-03
F RM  7 Mercury 3.E+00 3.E+00
F RM  7 Nickel 3.E-03 3.E-03
F RM  7 Selenium ND
F RM  7 Silver ND
F RM  7 Thallium 5.E-02 5.E-02 5.E-02
F RM  7 Zinc 3.E-02 3.E-02
F RM  7 Butyltins
F RM  7 Dibutyltin ion 3.E-03 3.E-03
F RM  7 Tributyltin ion 2.E-03 2.E-03
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 5.E-06
F RM  7 2-Methylnaphthalene 2.E-04 2.E-04
F RM  7 Acenaphthene 5.E-05 5.E-05
F RM  7 Acenaphthylene 5.E-06 5.E-06
F RM  7 Anthracene 3.E-06
F RM  7 Benzo(a)anthracene --
F RM  7 Benzo(a)pyrene ND
F RM  7 Benzo(b)fluoranthene --
F RM  7 Benzo(g,h,i)perylene 3.E-06 3.E-06
F RM  7 Benzo(k)fluoranthene --
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Chrysene --
F RM  7 Dibenzo(a,h)anthracene ND
F RM  7 Dibenzothiophene 3.E-05 3.E-05
F RM  7 Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
F RM  7 Fluorene 4.E-05 4.E-05
F RM  7 Indeno(1,2,3-cd)pyrene --
F RM  7 Naphthalene 7.E-05 7.E-05
F RM  7 Phenanthrene 2.E-04 2.E-04
F RM  7 Pyrene ND
F RM  7 Total Carcinogenic PAHs --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND
F RM  7 Dibutyl phthalate ND
F RM  7 Diethyl phthalate ND

F RM  7
Semi-Volatile Organic 
Compounds

F RM  7 Benzyl alcohol 6.E-05 6.E-05
F RM  7 Hexachlorobenzene 1.E-03 1.E-03
F RM  7 Hexachlorobutadiene 2.E-04 2.E-04
F RM  7 Phenols
F RM  7 4-Nitrophenol ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA
F RM  7 Total PCB Congeners --
F RM  7 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 9.E+00 9.E+00
F RM  7 Total PCB TEQ 7.E-01 7.E-01
F RM  7 Total TEQ 1.E+01 1.E+01
F RM  7 Pesticides
F RM  7 Aldrin ND
F RM  7 alpha-Hexachlorocyclohexane ND
F RM  7 beta-Hexachlorocyclohexane 9.E-06 9.E-06
F RM  7 Dieldrin 7.E-03 7.E-03
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Endrin 1.E-05 1.E-05
F RM  7 Endrin aldehyde ND
F RM  7 Endrin ketone ND
F RM  7 gamma-Hexachlorocyclohexane ND
F RM  7 Heptachlor ND
F RM  7 Heptachlor epoxide 1.E-03 1.E-03
F RM  7 Total Chlordanes 3.E-03 3.E-03
F RM  7 Total DDD 1.E-01 1.E-01
F RM  7 Total DDE 1.E-01 1.E-01
F RM  7 Total DDT 1.E-01 1.E-01
F RM  7 Total Endosulfan ND

Exposure Point Total 9.E-02 7.E-02 4.E-04 1.E-02 3.E+00 3.E-03 4.E-01 1.E+01 2.E-04 1.E+01
F RM  8 Metals
F RM  8 Aluminum 4.E-03 4.E-03
F RM  8 Antimony ND
F RM  8 Arsenic, inorganic 6.E-02 6.E-02
F RM  8 Cadmium 1.E-03 1.E-03
F RM  8 Chromium ND
F RM  8 Copper 9.E-03 9.E-03
F RM  8 Lead --
F RM  8 Manganese 3.E-03 3.E-03
F RM  8 Mercury 1.E+00 1.E+00
F RM  8 Nickel 3.E-03 3.E-03
F RM  8 Selenium ND
F RM  8 Silver ND
F RM  8 Thallium 6.E-02 6.E-02 6.E-02
F RM  8 Zinc 3.E-02 3.E-02
F RM  8 Butyltins
F RM  8 Dibutyltin ion 2.E-03 2.E-03
F RM  8 Tributyltin ion ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 1.E-05
F RM  8 2-Methylnaphthalene 5.E-04 5.E-04
F RM  8 Acenaphthene ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Acenaphthylene 4.E-05 4.E-05
F RM  8 Anthracene 1.E-05
F RM  8 Benzo(a)anthracene --
F RM  8 Benzo(a)pyrene --
F RM  8 Benzo(b)fluoranthene --
F RM  8 Benzo(g,h,i)perylene 7.E-05 7.E-05
F RM  8 Benzo(k)fluoranthene --
F RM  8 Chrysene --
F RM  8 Dibenzo(a,h)anthracene --
F RM  8 Dibenzothiophene 5.E-05 5.E-05
F RM  8 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F RM  8 Fluorene 7.E-05 7.E-05
F RM  8 Indeno(1,2,3-cd)pyrene --
F RM  8 Naphthalene 6.E-04 6.E-04
F RM  8 Phenanthrene 8.E-04 8.E-04
F RM  8 Pyrene 5.E-04 5.E-04
F RM  8 Total Carcinogenic PAHs --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND
F RM  8 Dibutyl phthalate ND
F RM  8 Diethyl phthalate ND

F RM  8
Semi-Volatile Organic 
Compounds

F RM  8 Benzyl alcohol 5.E-05 5.E-05
F RM  8 Hexachlorobenzene 5.E-04 5.E-04
F RM  8 Hexachlorobutadiene ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 5.E+00 5.E+00
F RM  8 Total PCB Congeners --
F RM  8 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 6.E-01 6.E-01
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Total PCB TEQ 4.E-01 4.E-01
F RM  8 Total TEQ 1.E+00 1.E+00
F RM  8 Pesticides
F RM  8 Aldrin 2.E-04 2.E-04
F RM  8 alpha-Hexachlorocyclohexane ND
F RM  8 beta-Hexachlorocyclohexane ND
F RM  8 Dieldrin 3.E-02 3.E-02
F RM  8 Endrin ND
F RM  8 Endrin aldehyde ND
F RM  8 Endrin ketone ND
F RM  8 gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
F RM  8 Heptachlor ND
F RM  8 Heptachlor epoxide 1.E-03 1.E-03
F RM  8 Total Chlordanes 1.E-02 1.E-02
F RM  8 Total DDD 3.E-02 3.E-02
F RM  8 Total DDE 5.E-02 5.E-02
F RM  8 Total DDT 3.E-02 3.E-02
F RM  8 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 9.E-02 6.E-02 3.E-03 9.E-03 1.E+00 4.E-03 2.E-01 2.E+00 5.E-04 1.E+00
F RM  9 Metals
F RM  9 Aluminum 3.E-03 3.E-03
F RM  9 Antimony 1.E-02 1.E-02
F RM  9 Arsenic, inorganic 7.E-02 7.E-02
F RM  9 Cadmium ND
F RM  9 Chromium 6.E-04
F RM  9 Copper 1.E-02 1.E-02
F RM  9 Lead --
F RM  9 Manganese 3.E-03 3.E-03
F RM  9 Mercury 4.E+00 4.E+00
F RM  9 Nickel 4.E-03 4.E-03
F RM  9 Selenium ND
F RM  9 Silver ND
F RM  9 Thallium 4.E-02 4.E-02 4.E-02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 45 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Zinc 3.E-02 3.E-02
F RM  9 Butyltins
F RM  9 Dibutyltin ion 2.E-03 2.E-03
F RM  9 Tributyltin ion ND
F RM  9 PAHs
F RM  9 1-Methylnaphthalene 5.E-06
F RM  9 2-Methylnaphthalene 2.E-04 2.E-04
F RM  9 Acenaphthene ND
F RM  9 Acenaphthylene 9.E-06 9.E-06
F RM  9 Anthracene 2.E-06
F RM  9 Benzo(a)anthracene --
F RM  9 Benzo(a)pyrene --
F RM  9 Benzo(b)fluoranthene --
F RM  9 Benzo(g,h,i)perylene 3.E-05 3.E-05
F RM  9 Benzo(k)fluoranthene --
F RM  9 Chrysene --
F RM  9 Dibenzo(a,h)anthracene ND
F RM  9 Dibenzothiophene 1.E-05 1.E-05
F RM  9 Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
F RM  9 Fluorene ND
F RM  9 Indeno(1,2,3-cd)pyrene --
F RM  9 Naphthalene 9.E-05 9.E-05
F RM  9 Phenanthrene 2.E-04 2.E-04
F RM  9 Pyrene 1.E-04 1.E-04
F RM  9 Total Carcinogenic PAHs --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 7.E-03 7.E-03
F RM  9 Dibutyl phthalate ND
F RM  9 Diethyl phthalate ND

F RM  9
Semi-Volatile Organic 
Compounds

F RM  9 Benzyl alcohol 6.E-05 6.E-05
F RM  9 Hexachlorobenzene 7.E-04 7.E-04
F RM  9 Hexachlorobutadiene ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Phenols
F RM  9 4-Nitrophenol ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 4.E+00 4.E+00
F RM  9 Total PCB Congeners --
F RM  9 Total PCBs, Adjusted 5.E+00 5.E+00
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F RM  9 Total PCB TEQ 1.E+00 1.E+00
F RM  9 Total TEQ 2.E+00 2.E+00
F RM  9 Pesticides
F RM  9 Aldrin 4.E-04 4.E-04
F RM  9 alpha-Hexachlorocyclohexane 8.E-07 8.E-07
F RM  9 beta-Hexachlorocyclohexane ND
F RM  9 Dieldrin 2.E-02 2.E-02
F RM  9 Endrin 2.E-05 2.E-05
F RM  9 Endrin aldehyde ND
F RM  9 Endrin ketone ND
F RM  9 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F RM  9 Heptachlor ND
F RM  9 Heptachlor epoxide 2.E-03 2.E-03
F RM  9 Total Chlordanes 5.E-03 5.E-03
F RM  9 Total DDD 7.E-03 7.E-03
F RM  9 Total DDE 3.E-02 3.E-02
F RM  9 Total DDT 2.E-02 2.E-02
F RM  9 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 9.E-02 7.E-02 4.E-04 1.E-02 4.E+00 4.E-03 1.E-01 5.E+00 2.E-04 2.E+00
F RM  10 Metals
F RM  10 Aluminum 4.E-03 4.E-03
F RM  10 Antimony ND
F RM  10 Arsenic, inorganic 5.E-02 5.E-02
F RM  10 Cadmium ND
F RM  10 Chromium ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Copper 9.E-03 9.E-03
F RM  10 Lead --
F RM  10 Manganese 4.E-03 4.E-03
F RM  10 Mercury 2.E+00 2.E+00
F RM  10 Nickel 2.E-03 2.E-03
F RM  10 Selenium ND
F RM  10 Silver ND
F RM  10 Thallium 4.E-02 4.E-02 4.E-02
F RM  10 Zinc 3.E-02 3.E-02
F RM  10 Butyltins
F RM  10 Dibutyltin ion 2.E-03 2.E-03
F RM  10 Tributyltin ion ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 1.E-05
F RM  10 2-Methylnaphthalene 2.E-04 2.E-04
F RM  10 Acenaphthene ND
F RM  10 Acenaphthylene 3.E-06 3.E-06
F RM  10 Anthracene ND
F RM  10 Benzo(a)anthracene ND
F RM  10 Benzo(a)pyrene ND
F RM  10 Benzo(b)fluoranthene ND
F RM  10 Benzo(g,h,i)perylene ND
F RM  10 Benzo(k)fluoranthene ND
F RM  10 Chrysene ND
F RM  10 Dibenzo(a,h)anthracene ND
F RM  10 Dibenzothiophene ND
F RM  10 Fluoranthene ND
F RM  10 Fluorene ND
F RM  10 Indeno(1,2,3-cd)pyrene ND
F RM  10 Naphthalene 3.E-05 3.E-05
F RM  10 Phenanthrene ND
F RM  10 Pyrene ND
F RM  10 Total Carcinogenic PAHs --
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 4.E-03 4.E-03
F RM  10 Dibutyl phthalate ND
F RM  10 Diethyl phthalate ND

F RM  10
Semi-Volatile Organic 
Compounds

F RM  10 Benzyl alcohol ND
F RM  10 Hexachlorobenzene 4.E-04 4.E-04
F RM  10 Hexachlorobutadiene 6.E-06 6.E-06
F RM  10 Phenols
F RM  10 4-Nitrophenol ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA
F RM  10 Total PCB Congeners --
F RM  10 Total PCBs, Adjusted 6.E+00 6.E+00
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F RM  10 Total PCB TEQ 6.E-01 6.E-01
F RM  10 Total TEQ 1.E+00 1.E+00
F RM  10 Pesticides
F RM  10 Aldrin ND
F RM  10 alpha-Hexachlorocyclohexane 7.E-07 7.E-07
F RM  10 beta-Hexachlorocyclohexane ND
F RM  10 Dieldrin 6.E-03 6.E-03
F RM  10 Endrin 2.E-05 2.E-05
F RM  10 Endrin aldehyde ND
F RM  10 Endrin ketone 4.E-05 4.E-05
F RM  10 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F RM  10 Heptachlor ND
F RM  10 Heptachlor epoxide 1.E-03 1.E-03
F RM  10 Total Chlordanes 3.E-03 3.E-03
F RM  10 Total DDD 6.E-03 6.E-03
F RM  10 Total DDE 2.E-02 2.E-02
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Total DDT 8.E-03 8.E-03
F RM  10 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 7.E-02 5.E-02 4.E-05 9.E-03 2.E+00 2.E-03 9.E-02 6.E+00 2.E-04 1.E+00
F RM  11 Metals
F RM  11 Aluminum 1.E-03 1.E-03
F RM  11 Antimony ND
F RM  11 Arsenic, inorganic 6.E-02 6.E-02
F RM  11 Cadmium ND
F RM  11 Chromium ND
F RM  11 Copper 1.E-02 1.E-02
F RM  11 Lead --
F RM  11 Manganese 3.E-03 3.E-03
F RM  11 Mercury 2.E+00 2.E+00
F RM  11 Nickel 3.E-03 3.E-03
F RM  11 Selenium 9.E-01 9.E-01
F RM  11 Silver ND
F RM  11 Thallium 4.E-02 4.E-02 4.E-02
F RM  11 Zinc 3.E-02 3.E-02
F RM  11 Butyltins
F RM  11 Dibutyltin ion 1.E-03 1.E-03
F RM  11 Tributyltin ion ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 6.E-06
F RM  11 2-Methylnaphthalene 1.E-04 1.E-04
F RM  11 Acenaphthene ND
F RM  11 Acenaphthylene 2.E-06 2.E-06
F RM  11 Anthracene ND
F RM  11 Benzo(a)anthracene ND
F RM  11 Benzo(a)pyrene ND
F RM  11 Benzo(b)fluoranthene ND
F RM  11 Benzo(g,h,i)perylene ND
F RM  11 Benzo(k)fluoranthene ND
F RM  11 Chrysene ND
F RM  11 Dibenzo(a,h)anthracene ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Dibenzothiophene 4.E-06 4.E-06
F RM  11 Fluoranthene ND
F RM  11 Fluorene ND
F RM  11 Indeno(1,2,3-cd)pyrene ND
F RM  11 Naphthalene 4.E-05 4.E-05
F RM  11 Phenanthrene ND
F RM  11 Pyrene ND
F RM  11 Total Carcinogenic PAHs --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND
F RM  11 Dibutyl phthalate 4.E-04 4.E-04
F RM  11 Diethyl phthalate ND

F RM  11
Semi-Volatile Organic 
Compounds

F RM  11 Benzyl alcohol 5.E-05 5.E-05
F RM  11 Hexachlorobenzene 5.E-04 5.E-04
F RM  11 Hexachlorobutadiene ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA
F RM  11 Total PCB Congeners --
F RM  11 Total PCBs, Adjusted 8.E+01 8.E+01
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F RM  11 Total PCB TEQ 2.E+00 2.E+00
F RM  11 Total TEQ 3.E+00 3.E+00
F RM  11 Pesticides
F RM  11 Aldrin ND
F RM  11 alpha-Hexachlorocyclohexane ND
F RM  11 beta-Hexachlorocyclohexane 9.E-06 9.E-06
F RM  11 Dieldrin 7.E-03 7.E-03
F RM  11 Endrin 4.E-05 4.E-05
F RM  11 Endrin aldehyde ND
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Endrin ketone ND
F RM  11 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F RM  11 Heptachlor 1.E-05 1.E-05
F RM  11 Heptachlor epoxide 1.E-03 1.E-03
F RM  11 Total Chlordanes 3.E-03 3.E-03
F RM  11 Total DDD 2.E-03 2.E-03
F RM  11 Total DDE 1.E-02 1.E-02
F RM  11 Total DDT 2.E-03 2.E-03
F RM  11 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 7.E-02 6.E-02 2.E-05 1.E-02 2.E+00 9.E-01 7.E-02 8.E+01 1.E-04 3.E+00
F Study Area Wide Metals
F Study Area Wide Aluminum 3.E-03 3.E-03
F Study Area Wide Antimony 1.E-02 1.E-02
F Study Area Wide Arsenic, inorganic 7.E-02 7.E-02
F Study Area Wide Cadmium 1.E-03 1.E-03
F Study Area Wide Chromium 6.E-04
F Study Area Wide Copper 1.E-02 1.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 4.E-03 4.E-03
F Study Area Wide Mercury 2.E+00 2.E+00
F Study Area Wide Nickel 5.E-03 5.E-03
F Study Area Wide Selenium 9.E-01 9.E-01
F Study Area Wide Silver 4.E-04 4.E-04
F Study Area Wide Thallium 7.E-02 7.E-02 7.E-02
F Study Area Wide Zinc 3.E-02 3.E-02
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 2.E-03 2.E-03
F Study Area Wide Tributyltin ion 3.E-03 3.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 1.E-05
F Study Area Wide 2-Methylnaphthalene 3.E-04 3.E-04
F Study Area Wide Acenaphthene 9.E-05 9.E-05
F Study Area Wide Acenaphthylene 1.E-05 1.E-05
F Study Area Wide Anthracene 4.E-06
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(a)pyrene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 2.E-05 2.E-05
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Chrysene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 2.E-05 2.E-05
F Study Area Wide Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F Study Area Wide Fluorene 7.E-05 7.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 2.E-04 2.E-04
F Study Area Wide Phenanthrene 2.E-04 2.E-04
F Study Area Wide Pyrene 5.E-04 5.E-04
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 7.E-03 7.E-03
F Study Area Wide Dibutyl phthalate 4.E-04 4.E-04
F Study Area Wide Diethyl phthalate 2.E-05 2.E-05

F Study Area Wide
Semi-Volatile Organic 
Compounds

F Study Area Wide Benzyl alcohol 5.E-05 5.E-05
F Study Area Wide Hexachlorobenzene 6.E-04 6.E-04
F Study Area Wide Hexachlorobutadiene 3.E-05 3.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 3.E-03 3.E-03 3.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 4.E+00 4.E+00
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 3.E+01 3.E+01
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 3.E+00 3.E+00
F Study Area Wide Total PCB TEQ 1.E+00 1.E+00
F Study Area Wide Total TEQ 4.E+00 4.E+00
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TABLE 5-94.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern 

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Pesticides
F Study Area Wide Aldrin 3.E-04 3.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 6.E-07 6.E-07
F Study Area Wide beta-Hexachlorocyclohexane 8.E-03 8.E-03
F Study Area Wide Dieldrin 2.E-02 2.E-02
F Study Area Wide Endrin 2.E-05 2.E-05
F Study Area Wide Endrin aldehyde 7.E-03 7.E-03
F Study Area Wide Endrin ketone 4.E-05 4.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F Study Area Wide Heptachlor 1.E-05 1.E-05
F Study Area Wide Heptachlor epoxide 2.E-03 2.E-03
F Study Area Wide Total Chlordanes 7.E-03 7.E-03
F Study Area Wide Total DDD 4.E-02 4.E-02
F Study Area Wide Total DDE 4.E-02 4.E-02
F Study Area Wide Total DDT 4.E-02 4.E-02
F Study Area Wide Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 1.E-01 7.E-02 2.E-03 1.E-02 2.E+00 9.E-01 2.E-01 3.E+01 3.E-04 4.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable. PAHs = Polynuclear Aromatic Hydrocarbons.
DDD = Dichlorodiphenyldichloroethane. PCB = Polychlorinated Biphenyls.
DDE = Dichlorodiphenyldichloroethylene. SIL = Swan Island Lagoon.
DDT = Dichlorodiphenyltrichloroethane. TEQ = Toxic Equivalents.
g/day = Grams per day. WB = Whole body.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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WB RM  2 Metals
WB RM  2 Aluminum 4.E-03 4.E-03
WB RM  2 Antimony ND
WB RM  2 Arsenic, inorganic 1.E-01 1.E-01
WB RM  2 Cadmium 3.E-03 3.E-03
WB RM  2 Chromium 9.E-05
WB RM  2 Copper 2.E-02 2.E-02
WB RM  2 Lead --
WB RM  2 Manganese 1.E-02 1.E-02
WB RM  2 Mercury 5.E-01 5.E-01
WB RM  2 Nickel 4.E-03 4.E-03
WB RM  2 Selenium ND
WB RM  2 Silver 3.E-04 3.E-04
WB RM  2 Thallium 1.E-01 1.E-01 1.E-01
WB RM  2 Zinc 4.E-02 4.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 1.E-03 1.E-03
WB RM  2 Tributyltin ion ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 3.E-05
WB RM  2 2-Methylnaphthalene 7.E-04 7.E-04
WB RM  2 Acenaphthene 1.E-04 1.E-04
WB RM  2 Acenaphthylene 8.E-06 8.E-06
WB RM  2 Anthracene 5.E-06
WB RM  2 Benzo(a)anthracene ND
WB RM  2 Benzo(a)pyrene ND
WB RM  2 Benzo(b)fluoranthene ND
WB RM  2 Benzo(g,h,i)perylene ND
WB RM  2 Benzo(k)fluoranthene ND
WB RM  2 Chrysene ND
WB RM  2 Dibenzo(a,h)anthracene ND
WB RM  2 Dibenzothiophene 3.E-05 3.E-05
WB RM  2 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 Fluorene 1.E-04 1.E-04
WB RM  2 Indeno(1,2,3-cd)pyrene ND
WB RM  2 Naphthalene 9.E-05 9.E-05
WB RM  2 Phenanthrene 3.E-04 3.E-04
WB RM  2 Pyrene ND
WB RM  2 Total Carcinogenic PAHs --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND
WB RM  2 Dibutyl phthalate ND
WB RM  2 Diethyl phthalate ND
WB RM  2 Di-n-octyl phthalate ND

WB RM  2
Semi-Volatile Organic 
Compounds

WB RM  2 Benzoic acid 2.E-04
WB RM  2 Benzyl alcohol 6.E-05 6.E-05
WB RM  2 Bis(2-chloroethoxy) methane 5.E-03 5.E-03
WB RM  2 Dibenzofuran 4.E-05 4.E-05
WB RM  2 Hexachlorobenzene 2.E-03 2.E-03
WB RM  2 Hexachlorobutadiene ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND
WB RM  2 4-Nitrophenol ND
WB RM  2 Phenol ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA
WB RM  2 Total PCB Congeners --
WB RM  2 Total PCBs, Adjusted 7.E+01 7.E+01
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB RM  2 Total PCB TEQ 2.E+01 2.E+01
WB RM  2 Total TEQ 2.E+01 2.E+01
WB RM  2 Pesticides
WB RM  2 Aldrin 4.E-04 4.E-04
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
WB RM  2 beta-Hexachlorocyclohexane ND
WB RM  2 Dieldrin 5.E-02 5.E-02
WB RM  2 Endrin 1.E-04 1.E-04
WB RM  2 Endrin aldehyde ND
WB RM  2 Endrin ketone 5.E-05 5.E-05
WB RM  2 gamma-Hexachlorocyclohexane ND
WB RM  2 Heptachlor ND
WB RM  2 Heptachlor epoxide 1.E-02 1.E-02
WB RM  2 Total Chlordanes 2.E-02 2.E-02
WB RM  2 Total DDD 4.E-02 4.E-02
WB RM  2 Total DDE 1.E-01 1.E-01
WB RM  2 Total DDT 1.E-02 1.E-02
WB RM  2 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Totalb 2.E-01 1.E-01 4.E-03 2.E-02 5.E-01 4.E-03 4.E-01 7.E+01 7.E-04 2.E+01
WB RM  3 Metals
WB RM  3 Aluminum 4.E-03 4.E-03
WB RM  3 Antimony 3.E-03 3.E-03
WB RM  3 Arsenic, inorganic 1.E-01 1.E-01
WB RM  3 Cadmium 5.E-03 5.E-03
WB RM  3 Chromium 1.E-04
WB RM  3 Copper 1.E-02 1.E-02
WB RM  3 Lead --
WB RM  3 Manganese 1.E-02 1.E-02
WB RM  3 Mercury 1.E+00 1.E+00
WB RM  3 Nickel 3.E-03 3.E-03
WB RM  3 Selenium ND
WB RM  3 Silver 2.E-04 2.E-04
WB RM  3 Thallium 1.E-01 1.E-01 1.E-01
WB RM  3 Zinc 5.E-02 5.E-02
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 1.E-03 1.E-03
WB RM  3 Tributyltin ion 3.E-03 3.E-03
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 5.E-05
WB RM  3 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  3 Acenaphthene 9.E-05 9.E-05
WB RM  3 Acenaphthylene 8.E-06 8.E-06
WB RM  3 Anthracene 7.E-06
WB RM  3 Benzo(a)anthracene --
WB RM  3 Benzo(a)pyrene ND
WB RM  3 Benzo(b)fluoranthene ND
WB RM  3 Benzo(g,h,i)perylene ND
WB RM  3 Benzo(k)fluoranthene ND
WB RM  3 Chrysene --
WB RM  3 Dibenzo(a,h)anthracene ND
WB RM  3 Dibenzothiophene 4.E-05 4.E-05
WB RM  3 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB RM  3 Fluorene 2.E-04 2.E-04
WB RM  3 Indeno(1,2,3-cd)pyrene ND
WB RM  3 Naphthalene 8.E-05 8.E-05
WB RM  3 Phenanthrene 4.E-04 4.E-04
WB RM  3 Pyrene 1.E-04 1.E-04
WB RM  3 Total Carcinogenic PAHs --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND
WB RM  3 Dibutyl phthalate ND
WB RM  3 Diethyl phthalate ND
WB RM  3 Di-n-octyl phthalate 4.E-03 4.E-03

WB RM  3
Semi-Volatile Organic 
Compounds

WB RM  3 Benzoic acid 1.E-04
WB RM  3 Benzyl alcohol 4.E-05 4.E-05
WB RM  3 Bis(2-chloroethoxy) methane 5.E-03 5.E-03
WB RM  3 Dibenzofuran 6.E-05 6.E-05
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 Hexachlorobenzene 2.E-03 2.E-03
WB RM  3 Hexachlorobutadiene 2.E-05 2.E-05
WB RM  3 Phenols
WB RM  3 4-Methylphenol ND
WB RM  3 4-Nitrophenol ND
WB RM  3 Phenol ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 4.E+01 4.E+01
WB RM  3 Total PCB Congeners --
WB RM  3 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB RM  3 Total PCB TEQ 6.E+00 6.E+00
WB RM  3 Total TEQ 7.E+00 7.E+00
WB RM  3 Pesticides
WB RM  3 Aldrin 6.E-04 6.E-04
WB RM  3 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
WB RM  3 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  3 Dieldrin 5.E-02 5.E-02
WB RM  3 Endrin 7.E-05 7.E-05
WB RM  3 Endrin aldehyde 2.E-05 2.E-05
WB RM  3 Endrin ketone ND
WB RM  3 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
WB RM  3 Heptachlor 6.E-05 6.E-05
WB RM  3 Heptachlor epoxide 1.E-02 1.E-02
WB RM  3 Total Chlordanes 2.E-02 2.E-02
WB RM  3 Total DDD 5.E-02 5.E-02
WB RM  3 Total DDE 2.E-01 2.E-01
WB RM  3 Total DDT 2.E-02 2.E-02
WB RM  3 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 1.E-01 6.E-03 1.E-02 1.E+00 3.E-03 5.E-01 2.E+01 1.E-03 7.E+00
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Metals
WB RM  4 Aluminum 5.E-03 5.E-03
WB RM  4 Antimony ND
WB RM  4 Arsenic, inorganic 1.E-01 1.E-01
WB RM  4 Cadmium 5.E-03 5.E-03
WB RM  4 Chromium 3.E-04
WB RM  4 Copper 1.E-02 1.E-02
WB RM  4 Lead --
WB RM  4 Manganese 9.E-03 9.E-03
WB RM  4 Mercury 1.E+00 1.E+00
WB RM  4 Nickel 6.E-03 6.E-03
WB RM  4 Selenium ND
WB RM  4 Silver ND
WB RM  4 Thallium 9.E-02 9.E-02 9.E-02
WB RM  4 Zinc 4.E-02 4.E-02
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 2.E-03 2.E-03
WB RM  4 Tributyltin ion 4.E-03 4.E-03
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 2.E-05
WB RM  4 2-Methylnaphthalene 4.E-04 4.E-04
WB RM  4 Acenaphthene 3.E-04 3.E-04
WB RM  4 Acenaphthylene 7.E-06 7.E-06
WB RM  4 Anthracene 3.E-06
WB RM  4 Benzo(a)anthracene --
WB RM  4 Benzo(a)pyrene --
WB RM  4 Benzo(b)fluoranthene --
WB RM  4 Benzo(g,h,i)perylene 7.E-06 7.E-06
WB RM  4 Benzo(k)fluoranthene --
WB RM  4 Chrysene --
WB RM  4 Dibenzo(a,h)anthracene --
WB RM  4 Dibenzothiophene 2.E-05 2.E-05
WB RM  4 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Fluorene 1.E-04 1.E-04
WB RM  4 Indeno(1,2,3-cd)pyrene --
WB RM  4 Naphthalene 6.E-05 6.E-05
WB RM  4 Phenanthrene 5.E-04 5.E-04
WB RM  4 Pyrene 5.E-04 5.E-04
WB RM  4 Total Carcinogenic PAHs --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 1.E+00 1.E+00
WB RM  4 Dibutyl phthalate 2.E-04 2.E-04
WB RM  4 Diethyl phthalate 1.E-05 1.E-05
WB RM  4 Di-n-octyl phthalate 6.E-03 6.E-03

WB RM  4
Semi-Volatile Organic 
Compounds

WB RM  4 Benzoic acid 1.E-04
WB RM  4 Benzyl alcohol 6.E-05 6.E-05
WB RM  4 Bis(2-chloroethoxy) methane 4.E-03 4.E-03
WB RM  4 Dibenzofuran 5.E-05 5.E-05
WB RM  4 Hexachlorobenzene 3.E-03 3.E-03
WB RM  4 Hexachlorobutadiene 6.E-05 6.E-05
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND
WB RM  4 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB RM  4 Phenol ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 4.E+01 4.E+01
WB RM  4 Total PCB Congeners --
WB RM  4 Total PCBs, Adjusted 3.E+01 3.E+01
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB RM  4 Total PCB TEQ 8.E+00 8.E+00
WB RM  4 Total TEQ 1.E+01 1.E+01
WB RM  4 Pesticides
WB RM  4 Aldrin 6.E-04 6.E-04
WB RM  4 alpha-Hexachlorocyclohexane 4.E-06 4.E-06
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 beta-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  4 Dieldrin 5.E-02 5.E-02
WB RM  4 Endrin 9.E-05 9.E-05
WB RM  4 Endrin aldehyde ND
WB RM  4 Endrin ketone ND
WB RM  4 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
WB RM  4 Heptachlor 2.E-05 2.E-05
WB RM  4 Heptachlor epoxide 1.E-02 1.E-02
WB RM  4 Total Chlordanes 2.E-02 2.E-02
WB RM  4 Total DDD 8.E-02 8.E-02
WB RM  4 Total DDE 3.E-01 3.E-01
WB RM  4 Total DDT 2.E-02 2.E-02
WB RM  4 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 1.E-01 1.E-01 6.E-03 1.E-02 1.E+00 8.E-03 2.E+00 3.E+01 4.E-04 1.E+01
WB RM  5 Metals
WB RM  5 Aluminum 4.E-03 4.E-03
WB RM  5 Antimony ND
WB RM  5 Arsenic, inorganic 1.E-01 1.E-01
WB RM  5 Cadmium 9.E-03 9.E-03
WB RM  5 Chromium 2.E-04
WB RM  5 Copper 2.E-02 2.E-02
WB RM  5 Lead --
WB RM  5 Manganese 1.E-02 1.E-02
WB RM  5 Mercury 1.E+00 1.E+00
WB RM  5 Nickel 3.E-03 3.E-03
WB RM  5 Selenium ND
WB RM  5 Silver ND
WB RM  5 Thallium 6.E-02 6.E-02 6.E-02
WB RM  5 Zinc 4.E-02 4.E-02
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 2.E-03 2.E-03
WB RM  5 Tributyltin ion ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 4.E-05
WB RM  5 2-Methylnaphthalene 8.E-04 8.E-04
WB RM  5 Acenaphthene 2.E-04 2.E-04
WB RM  5 Acenaphthylene 2.E-05 2.E-05
WB RM  5 Anthracene 2.E-06
WB RM  5 Benzo(a)anthracene --
WB RM  5 Benzo(a)pyrene --
WB RM  5 Benzo(b)fluoranthene --
WB RM  5 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB RM  5 Benzo(k)fluoranthene --
WB RM  5 Chrysene --
WB RM  5 Dibenzo(a,h)anthracene --
WB RM  5 Dibenzothiophene 1.E-05 1.E-05
WB RM  5 Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
WB RM  5 Fluorene 5.E-04 5.E-04
WB RM  5 Indeno(1,2,3-cd)pyrene --
WB RM  5 Naphthalene 1.E-04 1.E-04
WB RM  5 Phenanthrene 1.E-03 1.E-03
WB RM  5 Pyrene 8.E-05 8.E-05
WB RM  5 Total Carcinogenic PAHs --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND
WB RM  5 Dibutyl phthalate ND
WB RM  5 Diethyl phthalate ND
WB RM  5 Di-n-octyl phthalate ND

WB RM  5
Semi-Volatile Organic 
Compounds

WB RM  5 Benzoic acid 1.E-04
WB RM  5 Benzyl alcohol 5.E-05 5.E-05
WB RM  5 Bis(2-chloroethoxy) methane 4.E-03 4.E-03
WB RM  5 Dibenzofuran 7.E-05 7.E-05
WB RM  5 Hexachlorobenzene 3.E-03 3.E-03
WB RM  5 Hexachlorobutadiene 8.E-05 8.E-05
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Phenols
WB RM  5 4-Methylphenol ND
WB RM  5 4-Nitrophenol ND
WB RM  5 Phenol ND
WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 2.E+01 2.E+01
WB RM  5 Total PCB Congeners --
WB RM  5 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB RM  5 Total PCB TEQ 5.E+00 5.E+00
WB RM  5 Total TEQ 7.E+00 7.E+00
WB RM  5 Pesticides
WB RM  5 Aldrin 1.E-03 1.E-03
WB RM  5 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB RM  5 beta-Hexachlorocyclohexane ND
WB RM  5 Dieldrin 5.E-02 5.E-02
WB RM  5 Endrin 7.E-05 7.E-05
WB RM  5 Endrin aldehyde ND
WB RM  5 Endrin ketone ND
WB RM  5 gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
WB RM  5 Heptachlor ND
WB RM  5 Heptachlor epoxide 1.E-02 1.E-02
WB RM  5 Total Chlordanes 3.E-02 3.E-02
WB RM  5 Total DDD 8.E-02 8.E-02
WB RM  5 Total DDE 2.E-01 2.E-01
WB RM  5 Total DDT 6.E-02 6.E-02
WB RM  5 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 1.E-01 1.E-01 1.E-02 2.E-02 1.E+00 3.E-03 5.E-01 2.E+01 8.E-04 7.E+00
WB RM  6 Metals
WB RM  6 Aluminum 5.E-03 5.E-03
WB RM  6 Antimony 3.E-03 3.E-03
WB RM  6 Arsenic, inorganic 7.E-02 7.E-02
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Cadmium 1.E-02 1.E-02
WB RM  6 Chromium ND
WB RM  6 Copper 2.E-02 2.E-02
WB RM  6 Lead --
WB RM  6 Manganese 9.E-03 9.E-03
WB RM  6 Mercury 9.E-01 9.E-01
WB RM  6 Nickel 4.E-03 4.E-03
WB RM  6 Selenium ND
WB RM  6 Silver 2.E-04 2.E-04
WB RM  6 Thallium 5.E-02 5.E-02 5.E-02
WB RM  6 Zinc 5.E-02 5.E-02
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 2.E-03 2.E-03
WB RM  6 Tributyltin ion 3.E-03 3.E-03
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 9.E-05
WB RM  6 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  6 Acenaphthene 4.E-04 4.E-04
WB RM  6 Acenaphthylene 3.E-05 3.E-05
WB RM  6 Anthracene 1.E-05
WB RM  6 Benzo(a)anthracene --
WB RM  6 Benzo(a)pyrene --
WB RM  6 Benzo(b)fluoranthene --
WB RM  6 Benzo(g,h,i)perylene 5.E-06 5.E-06
WB RM  6 Benzo(k)fluoranthene --
WB RM  6 Chrysene --
WB RM  6 Dibenzo(a,h)anthracene ND
WB RM  6 Dibenzothiophene 2.E-04 2.E-04
WB RM  6 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB RM  6 Fluorene 3.E-04 3.E-04
WB RM  6 Indeno(1,2,3-cd)pyrene --
WB RM  6 Naphthalene 6.E-04 6.E-04
WB RM  6 Phenanthrene 9.E-04 9.E-04
WB RM  6 Pyrene 2.E-04 2.E-04
WB RM  6 Total Carcinogenic PAHs --
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 3.E-03 3.E-03
WB RM  6 Dibutyl phthalate ND
WB RM  6 Diethyl phthalate ND
WB RM  6 Di-n-octyl phthalate ND

WB RM  6
Semi-Volatile Organic 
Compounds

WB RM  6 Benzoic acid 1.E-04
WB RM  6 Benzyl alcohol 5.E-05 5.E-05
WB RM  6 Bis(2-chloroethoxy) methane 5.E-03 5.E-03
WB RM  6 Dibenzofuran 7.E-05 7.E-05
WB RM  6 Hexachlorobenzene 2.E-03 2.E-03
WB RM  6 Hexachlorobutadiene 9.E-05 9.E-05
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND
WB RM  6 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB RM  6 Phenol ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 1.E+01 1.E+01
WB RM  6 Total PCB Congeners --
WB RM  6 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB RM  6 Total PCB TEQ 4.E+00 4.E+00
WB RM  6 Total TEQ 6.E+00 6.E+00
WB RM  6 Pesticides
WB RM  6 Aldrin 8.E-04 8.E-04
WB RM  6 alpha-Hexachlorocyclohexane 4.E-06 4.E-06
WB RM  6 beta-Hexachlorocyclohexane 4.E-05 4.E-05
WB RM  6 Dieldrin 4.E-02 4.E-02
WB RM  6 Endrin 6.E-05 6.E-05
WB RM  6 Endrin aldehyde ND
WB RM  6 Endrin ketone ND
WB RM  6 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Heptachlor 2.E-05 2.E-05
WB RM  6 Heptachlor epoxide 8.E-03 8.E-03
WB RM  6 Total Chlordanes 2.E-02 2.E-02
WB RM  6 Total DDD 9.E-02 9.E-02
WB RM  6 Total DDE 2.E-01 2.E-01
WB RM  6 Total DDT 5.E-02 5.E-02
WB RM  6 Total Endosulfan 8.E-05 8.E-05 8.E-05 8.E-05

Exposure Point Total 1.E-01 7.E-02 1.E-02 2.E-02 9.E-01 7.E-03 4.E-01 2.E+01 2.E-03 6.E+00
WB RM  7 Metals
WB RM  7 Aluminum 5.E-03 5.E-03
WB RM  7 Antimony ND
WB RM  7 Arsenic, inorganic 8.E-02 8.E-02
WB RM  7 Cadmium 2.E-03 2.E-03
WB RM  7 Chromium 2.E-04
WB RM  7 Copper 2.E-02 2.E-02
WB RM  7 Lead --
WB RM  7 Manganese 1.E-02 1.E-02
WB RM  7 Mercury 1.E+00 1.E+00
WB RM  7 Nickel 5.E-03 5.E-03
WB RM  7 Selenium 5.E-02 5.E-02
WB RM  7 Silver 3.E-04 3.E-04
WB RM  7 Thallium 6.E-02 6.E-02 6.E-02
WB RM  7 Zinc 5.E-02 5.E-02
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 2.E-03 2.E-03
WB RM  7 Tributyltin ion 3.E-03 3.E-03
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 4.E-05
WB RM  7 2-Methylnaphthalene 8.E-03 8.E-03
WB RM  7 Acenaphthene 7.E-04 7.E-04
WB RM  7 Acenaphthylene 2.E-05 2.E-05
WB RM  7 Anthracene 7.E-06
WB RM  7 Benzo(a)anthracene --
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Benzo(a)pyrene ND
WB RM  7 Benzo(b)fluoranthene --
WB RM  7 Benzo(g,h,i)perylene 5.E-06 5.E-06
WB RM  7 Benzo(k)fluoranthene --
WB RM  7 Chrysene --
WB RM  7 Dibenzo(a,h)anthracene ND
WB RM  7 Dibenzothiophene 8.E-05 8.E-05
WB RM  7 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB RM  7 Fluorene 8.E-04 8.E-04
WB RM  7 Indeno(1,2,3-cd)pyrene --
WB RM  7 Naphthalene 2.E-03 2.E-03
WB RM  7 Phenanthrene 1.E-03 1.E-03
WB RM  7 Pyrene 2.E-04 2.E-04
WB RM  7 Total Carcinogenic PAHs --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND
WB RM  7 Dibutyl phthalate ND
WB RM  7 Diethyl phthalate ND
WB RM  7 Di-n-octyl phthalate ND

WB RM  7
Semi-Volatile Organic 
Compounds

WB RM  7 Benzoic acid 1.E-04
WB RM  7 Benzyl alcohol 6.E-05 6.E-05
WB RM  7 Bis(2-chloroethoxy) methane 3.E-03 3.E-03
WB RM  7 Dibenzofuran 6.E-04 6.E-04
WB RM  7 Hexachlorobenzene 4.E-03 4.E-03
WB RM  7 Hexachlorobutadiene 7.E-04 7.E-04
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND
WB RM  7 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB RM  7 Phenol ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 2.E+01 2.E+01
WB RM  7 Total PCB Congeners --
WB RM  7 Total PCBs, Adjusted 4.E+01 4.E+01
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB RM  7 Total PCB TEQ 6.E+00 6.E+00
WB RM  7 Total TEQ 2.E+01 2.E+01
WB RM  7 Pesticides
WB RM  7 Aldrin 8.E-04 8.E-04
WB RM  7 alpha-Hexachlorocyclohexane 4.E-06 4.E-06
WB RM  7 beta-Hexachlorocyclohexane 4.E-05 4.E-05
WB RM  7 Dieldrin 4.E-02 4.E-02
WB RM  7 Endrin 5.E-05 5.E-05
WB RM  7 Endrin aldehyde ND
WB RM  7 Endrin ketone ND
WB RM  7 gamma-Hexachlorocyclohexane 8.E-05 8.E-05 8.E-05
WB RM  7 Heptachlor 2.E-05 2.E-05
WB RM  7 Heptachlor epoxide 8.E-03 8.E-03
WB RM  7 Total Chlordanes 3.E-02 3.E-02
WB RM  7 Total DDD 3.E-01 3.E-01
WB RM  7 Total DDE 5.E-01 5.E-01
WB RM  7 Total DDT 3.E-01 3.E-01
WB RM  7 Total Endosulfan 9.E-05 9.E-05 9.E-05 9.E-05

Exposure Point Total 1.E-01 8.E-02 4.E-03 2.E-02 1.E+00 6.E-02 1.E+00 4.E+01 8.E-03 2.E+01
WB RM  8 Metals
WB RM  8 Aluminum 4.E-03 4.E-03
WB RM  8 Antimony ND
WB RM  8 Arsenic, inorganic 8.E-02 8.E-02
WB RM  8 Cadmium 3.E-03 3.E-03
WB RM  8 Chromium 1.E-04
WB RM  8 Copper 3.E-02 3.E-02
WB RM  8 Lead --
WB RM  8 Manganese 1.E-02 1.E-02
WB RM  8 Mercury 8.E-01 8.E-01
WB RM  8 Nickel 6.E-03 6.E-03
WB RM  8 Selenium ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Silver 3.E-04 3.E-04
WB RM  8 Thallium 5.E-02 5.E-02 5.E-02
WB RM  8 Zinc 5.E-02 5.E-02
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 3.E-03 3.E-03
WB RM  8 Tributyltin ion ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 2.E-05
WB RM  8 2-Methylnaphthalene 5.E-04 5.E-04
WB RM  8 Acenaphthene 8.E-05 8.E-05
WB RM  8 Acenaphthylene 2.E-05 2.E-05
WB RM  8 Anthracene 3.E-06
WB RM  8 Benzo(a)anthracene --
WB RM  8 Benzo(a)pyrene --
WB RM  8 Benzo(b)fluoranthene --
WB RM  8 Benzo(g,h,i)perylene 5.E-05 5.E-05
WB RM  8 Benzo(k)fluoranthene --
WB RM  8 Chrysene --
WB RM  8 Dibenzo(a,h)anthracene --
WB RM  8 Dibenzothiophene 5.E-05 5.E-05
WB RM  8 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB RM  8 Fluorene 1.E-04 1.E-04
WB RM  8 Indeno(1,2,3-cd)pyrene --
WB RM  8 Naphthalene 2.E-04 2.E-04
WB RM  8 Phenanthrene 6.E-04 6.E-04
WB RM  8 Pyrene 8.E-04 8.E-04
WB RM  8 Total Carcinogenic PAHs --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND
WB RM  8 Dibutyl phthalate ND
WB RM  8 Diethyl phthalate ND
WB RM  8 Di-n-octyl phthalate ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8
Semi-Volatile Organic 
Compounds

WB RM  8 Benzoic acid 1.E-04
WB RM  8 Benzyl alcohol 6.E-05 6.E-05
WB RM  8 Bis(2-chloroethoxy) methane 4.E-03 4.E-03
WB RM  8 Dibenzofuran 4.E-05 4.E-05
WB RM  8 Hexachlorobenzene 3.E-03 3.E-03
WB RM  8 Hexachlorobutadiene 1.E-04 1.E-04
WB RM  8 Phenols
WB RM  8 4-Methylphenol 2.E-03 2.E-03 2.E-03
WB RM  8 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB RM  8 Phenol ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 5.E+01 5.E+01
WB RM  8 Total PCB Congeners --
WB RM  8 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  8 Total PCB TEQ 5.E+00 5.E+00
WB RM  8 Total TEQ 9.E+00 9.E+00
WB RM  8 Pesticides
WB RM  8 Aldrin 8.E-04 8.E-04
WB RM  8 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
WB RM  8 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  8 Dieldrin 8.E-02 8.E-02
WB RM  8 Endrin 5.E-05 5.E-05
WB RM  8 Endrin aldehyde ND
WB RM  8 Endrin ketone ND
WB RM  8 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
WB RM  8 Heptachlor ND
WB RM  8 Heptachlor epoxide 8.E-03 8.E-03
WB RM  8 Total Chlordanes 2.E-02 2.E-02
WB RM  8 Total DDD 1.E-01 1.E-01
WB RM  8 Total DDE 3.E-01 3.E-01
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Total DDT 8.E-02 8.E-02
WB RM  8 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 9.E-02 8.E-02 5.E-03 3.E-02 9.E-01 1.E-02 6.E-01 2.E+01 5.E-04 9.E+00
WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 7.E-03 7.E-03
WB RM 8 SIL Antimony ND
WB RM 8 SIL Arsenic, inorganic 6.E-02 6.E-02
WB RM 8 SIL Cadmium 6.E-03 6.E-03
WB RM 8 SIL Chromium 5.E-04
WB RM 8 SIL Copper 2.E-02 2.E-02
WB RM 8 SIL Lead --
WB RM 8 SIL Manganese 1.E-02 1.E-02
WB RM 8 SIL Mercury 6.E-01 6.E-01
WB RM 8 SIL Nickel ND
WB RM 8 SIL Selenium ND
WB RM 8 SIL Silver ND
WB RM 8 SIL Thallium 4.E-02 4.E-02 4.E-02
WB RM 8 SIL Zinc 5.E-02 5.E-02
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA
WB RM 8 SIL Tributyltin ion NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA
WB RM 8 SIL 2-Methylnaphthalene 7.E-03 7.E-03
WB RM 8 SIL Acenaphthene 4.E-04 4.E-04
WB RM 8 SIL Acenaphthylene ND
WB RM 8 SIL Anthracene ND
WB RM 8 SIL Benzo(a)anthracene ND
WB RM 8 SIL Benzo(a)pyrene ND
WB RM 8 SIL Benzo(b)fluoranthene ND
WB RM 8 SIL Benzo(g,h,i)perylene ND
WB RM 8 SIL Benzo(k)fluoranthene ND
WB RM 8 SIL Chrysene ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Dibenzo(a,h)anthracene ND
WB RM 8 SIL Dibenzothiophene NA
WB RM 8 SIL Fluoranthene ND
WB RM 8 SIL Fluorene ND
WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND
WB RM 8 SIL Naphthalene ND
WB RM 8 SIL Phenanthrene ND
WB RM 8 SIL Pyrene ND
WB RM 8 SIL Total Carcinogenic PAHs --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND
WB RM 8 SIL Dibutyl phthalate ND
WB RM 8 SIL Diethyl phthalate ND
WB RM 8 SIL Di-n-octyl phthalate ND

WB RM 8 SIL
Semi-Volatile Organic 
Compounds

WB RM 8 SIL Benzoic acid ND
WB RM 8 SIL Benzyl alcohol ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND
WB RM 8 SIL Dibenzofuran ND
WB RM 8 SIL Hexachlorobenzene ND
WB RM 8 SIL Hexachlorobutadiene ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND
WB RM 8 SIL 4-Nitrophenol ND
WB RM 8 SIL Phenol ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 2.E+02 2.E+02
WB RM 8 SIL Total PCB Congeners --
WB RM 8 SIL Total PCBs, Adjusted 2.E+02 2.E+02
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM 8 SIL Total PCB TEQ 1.E+01 1.E+01
WB RM 8 SIL Total TEQ 1.E+01 1.E+01
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND
WB RM 8 SIL Dieldrin ND
WB RM 8 SIL Endrin ND
WB RM 8 SIL Endrin aldehyde ND
WB RM 8 SIL Endrin ketone ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND
WB RM 8 SIL Heptachlor ND
WB RM 8 SIL Heptachlor epoxide ND
WB RM 8 SIL Total Chlordanes ND
WB RM 8 SIL Total DDD 4.E-02 4.E-02
WB RM 8 SIL Total DDE 2.E-01 2.E-01
WB RM 8 SIL Total DDT 1.E-02 1.E-02
WB RM 8 SIL Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Point Total 9.E-02 6.E-02 6.E-03 2.E-02 6.E-01 3.E-03 3.E-01 2.E+02 7.E-03 1.E+01
WB RM  9 Metals
WB RM  9 Aluminum 8.E-03 8.E-03
WB RM  9 Antimony 8.E-03 8.E-03
WB RM  9 Arsenic, inorganic 7.E-02 7.E-02
WB RM  9 Cadmium 2.E-03 2.E-03
WB RM  9 Chromium 1.E-04
WB RM  9 Copper 3.E-02 3.E-02
WB RM  9 Lead --
WB RM  9 Manganese 2.E-02 2.E-02
WB RM  9 Mercury 1.E+00 1.E+00
WB RM  9 Nickel 5.E-03 5.E-03
WB RM  9 Selenium 4.E-02 4.E-02
WB RM  9 Silver 3.E-04 3.E-04
WB RM  9 Thallium 6.E-02 6.E-02 6.E-02
WB RM  9 Zinc 5.E-02 5.E-02
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 2.E-03 2.E-03
WB RM  9 Tributyltin ion ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 3.E-05
WB RM  9 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  9 Acenaphthene 7.E-05 7.E-05
WB RM  9 Acenaphthylene 1.E-05 1.E-05
WB RM  9 Anthracene 5.E-06
WB RM  9 Benzo(a)anthracene --
WB RM  9 Benzo(a)pyrene --
WB RM  9 Benzo(b)fluoranthene --
WB RM  9 Benzo(g,h,i)perylene 3.E-05 3.E-05
WB RM  9 Benzo(k)fluoranthene --
WB RM  9 Chrysene --
WB RM  9 Dibenzo(a,h)anthracene ND
WB RM  9 Dibenzothiophene 3.E-05 3.E-05
WB RM  9 Fluoranthene 9.E-05 9.E-05 9.E-05 9.E-05
WB RM  9 Fluorene 1.E-04 1.E-04
WB RM  9 Indeno(1,2,3-cd)pyrene --
WB RM  9 Naphthalene 2.E-04 2.E-04
WB RM  9 Phenanthrene 3.E-04 3.E-04
WB RM  9 Pyrene 5.E-05 5.E-05
WB RM  9 Total Carcinogenic PAHs --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND
WB RM  9 Dibutyl phthalate ND
WB RM  9 Diethyl phthalate ND
WB RM  9 Di-n-octyl phthalate ND

WB RM  9
Semi-Volatile Organic 
Compounds

WB RM  9 Benzoic acid 9.E-05
WB RM  9 Benzyl alcohol 6.E-05 6.E-05
WB RM  9 Bis(2-chloroethoxy) methane 4.E-03 4.E-03
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 Dibenzofuran 6.E-05 6.E-05
WB RM  9 Hexachlorobenzene 3.E-03 3.E-03
WB RM  9 Hexachlorobutadiene ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 2.E-03 2.E-03 2.E-03
WB RM  9 4-Nitrophenol ND
WB RM  9 Phenol ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 4.E+01 4.E+01
WB RM  9 Total PCB Congeners --
WB RM  9 Total PCBs, Adjusted 3.E+01 3.E+01
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  9 Total PCB TEQ 9.E+00 9.E+00
WB RM  9 Total TEQ 1.E+01 1.E+01
WB RM  9 Pesticides
WB RM  9 Aldrin 1.E-03 1.E-03
WB RM  9 alpha-Hexachlorocyclohexane 4.E-06 4.E-06
WB RM  9 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  9 Dieldrin 6.E-02 6.E-02
WB RM  9 Endrin 7.E-05 7.E-05
WB RM  9 Endrin aldehyde ND
WB RM  9 Endrin ketone 2.E-05 2.E-05
WB RM  9 gamma-Hexachlorocyclohexane 8.E-05 8.E-05 8.E-05
WB RM  9 Heptachlor ND
WB RM  9 Heptachlor epoxide 1.E-02 1.E-02
WB RM  9 Total Chlordanes 3.E-02 3.E-02
WB RM  9 Total DDD 6.E-02 6.E-02
WB RM  9 Total DDE 2.E-01 2.E-01
WB RM  9 Total DDT 9.E-03 9.E-03
WB RM  9 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 1.E-01 7.E-02 3.E-03 3.E-02 1.E+00 4.E-02 5.E-01 3.E+01 1.E-03 1.E+01
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Metals
WB RM  10 Aluminum 8.E-03 8.E-03
WB RM  10 Antimony 8.E+00 8.E+00
WB RM  10 Arsenic, inorganic 7.E-02 7.E-02
WB RM  10 Cadmium 1.E-01 1.E-01
WB RM  10 Chromium 1.E-04
WB RM  10 Copper 4.E-02 4.E-02
WB RM  10 Lead --
WB RM  10 Manganese 2.E-02 2.E-02
WB RM  10 Mercury 1.E+00 1.E+00
WB RM  10 Nickel 9.E-03 9.E-03
WB RM  10 Selenium ND
WB RM  10 Silver 7.E-03 7.E-03
WB RM  10 Thallium 6.E-02 6.E-02 6.E-02
WB RM  10 Zinc 4.E-02 4.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 1.E-03 1.E-03
WB RM  10 Tributyltin ion ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 4.E-05
WB RM  10 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  10 Acenaphthene 1.E-04 1.E-04
WB RM  10 Acenaphthylene 4.E-06 4.E-06
WB RM  10 Anthracene 2.E-06
WB RM  10 Benzo(a)anthracene ND
WB RM  10 Benzo(a)pyrene ND
WB RM  10 Benzo(b)fluoranthene ND
WB RM  10 Benzo(g,h,i)perylene ND
WB RM  10 Benzo(k)fluoranthene ND
WB RM  10 Chrysene ND
WB RM  10 Dibenzo(a,h)anthracene ND
WB RM  10 Dibenzothiophene ND
WB RM  10 Fluoranthene ND
WB RM  10 Fluorene 1.E-04 1.E-04
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Indeno(1,2,3-cd)pyrene ND
WB RM  10 Naphthalene 1.E-04 1.E-04
WB RM  10 Phenanthrene 2.E-04 2.E-04
WB RM  10 Pyrene ND
WB RM  10 Total Carcinogenic PAHs --
WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 7.E-02 7.E-02
WB RM  10 Dibutyl phthalate ND
WB RM  10 Diethyl phthalate ND
WB RM  10 Di-n-octyl phthalate ND

WB RM  10
Semi-Volatile Organic 
Compounds

WB RM  10 Benzoic acid 9.E-05
WB RM  10 Benzyl alcohol 6.E-05 6.E-05
WB RM  10 Bis(2-chloroethoxy) methane 4.E-03 4.E-03
WB RM  10 Dibenzofuran 4.E-05 4.E-05
WB RM  10 Hexachlorobenzene 2.E-03 2.E-03
WB RM  10 Hexachlorobutadiene 1.E-05 1.E-05
WB RM  10 Phenols
WB RM  10 4-Methylphenol 2.E-03 2.E-03 2.E-03
WB RM  10 4-Nitrophenol ND
WB RM  10 Phenol 5.E-04 5.E-04 5.E-04
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA
WB RM  10 Total PCB Congeners --
WB RM  10 Total PCBs, Adjusted 4.E+01 4.E+01
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  10 Total PCB TEQ 6.E+00 6.E+00
WB RM  10 Total TEQ 9.E+00 9.E+00
WB RM  10 Pesticides
WB RM  10 Aldrin 7.E-04 7.E-04
WB RM  10 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
WB RM  10 beta-Hexachlorocyclohexane ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Dieldrin 4.E-02 4.E-02
WB RM  10 Endrin 5.E-05 5.E-05
WB RM  10 Endrin aldehyde 2.E-05 2.E-05
WB RM  10 Endrin ketone 4.E-05 4.E-05
WB RM  10 gamma-Hexachlorocyclohexane 8.E-05 8.E-05 8.E-05
WB RM  10 Heptachlor 2.E-05 2.E-05
WB RM  10 Heptachlor epoxide 7.E-03 7.E-03
WB RM  10 Total Chlordanes 2.E-02 2.E-02
WB RM  10 Total DDD 6.E-02 6.E-02
WB RM  10 Total DDE 2.E-01 2.E-01
WB RM  10 Total DDT 4.E-02 4.E-02
WB RM  10 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 8.E+00 8.E-02 1.E-01 4.E-02 1.E+00 1.E-02 5.E-01 4.E+01 1.E-03 9.E+00 5.E-04
WB RM  11 Metals
WB RM  11 Aluminum 6.E-03 6.E-03
WB RM  11 Antimony ND
WB RM  11 Arsenic, inorganic 7.E-02 7.E-02
WB RM  11 Cadmium 9.E-03 9.E-03
WB RM  11 Chromium ND
WB RM  11 Copper 3.E-02 3.E-02
WB RM  11 Lead --
WB RM  11 Manganese 2.E-02 2.E-02
WB RM  11 Mercury 1.E+00 1.E+00
WB RM  11 Nickel 8.E-03 8.E-03
WB RM  11 Selenium 1.E-01 1.E-01
WB RM  11 Silver 7.E-04 7.E-04
WB RM  11 Thallium 4.E-02 4.E-02 4.E-02
WB RM  11 Zinc 4.E-02 4.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 1.E-03 1.E-03
WB RM  11 Tributyltin ion ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 2.E-05
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 2-Methylnaphthalene 5.E-04 5.E-04
WB RM  11 Acenaphthene 6.E-05 6.E-05
WB RM  11 Acenaphthylene 2.E-06 2.E-06
WB RM  11 Anthracene 4.E-06
WB RM  11 Benzo(a)anthracene ND
WB RM  11 Benzo(a)pyrene ND
WB RM  11 Benzo(b)fluoranthene ND
WB RM  11 Benzo(g,h,i)perylene ND
WB RM  11 Benzo(k)fluoranthene ND
WB RM  11 Chrysene ND
WB RM  11 Dibenzo(a,h)anthracene ND
WB RM  11 Dibenzothiophene 2.E-05 2.E-05
WB RM  11 Fluoranthene ND
WB RM  11 Fluorene 1.E-04 1.E-04
WB RM  11 Indeno(1,2,3-cd)pyrene ND
WB RM  11 Naphthalene 9.E-05 9.E-05
WB RM  11 Phenanthrene 2.E-04 2.E-04
WB RM  11 Pyrene ND
WB RM  11 Total Carcinogenic PAHs --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 7.E-02 7.E-02
WB RM  11 Dibutyl phthalate 4.E-04 4.E-04
WB RM  11 Diethyl phthalate ND
WB RM  11 Di-n-octyl phthalate ND

WB RM  11
Semi-Volatile Organic 
Compounds

WB RM  11 Benzoic acid 1.E-04
WB RM  11 Benzyl alcohol 3.E-05 3.E-05
WB RM  11 Bis(2-chloroethoxy) methane 6.E-03 6.E-03
WB RM  11 Dibenzofuran 7.E-05 7.E-05
WB RM  11 Hexachlorobenzene 2.E-03 2.E-03
WB RM  11 Hexachlorobutadiene 5.E-06 5.E-06
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB RM  11 Phenol ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA
WB RM  11 Total PCB Congeners --
WB RM  11 Total PCBs, Adjusted 2.E+02 2.E+02
WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  11 Total PCB TEQ 2.E+01 2.E+01
WB RM  11 Total TEQ 2.E+01 2.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 5.E-04 5.E-04
WB RM  11 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB RM  11 beta-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  11 Dieldrin 3.E-02 3.E-02
WB RM  11 Endrin 1.E-04 1.E-04
WB RM  11 Endrin aldehyde ND
WB RM  11 Endrin ketone 1.E-05 1.E-05
WB RM  11 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
WB RM  11 Heptachlor 2.E-05 2.E-05
WB RM  11 Heptachlor epoxide 7.E-03 7.E-03
WB RM  11 Total Chlordanes 2.E-02 2.E-02
WB RM  11 Total DDD 1.E-02 1.E-02
WB RM  11 Total DDE 8.E-02 8.E-02
WB RM  11 Total DDT 1.E-02 1.E-02
WB RM  11 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 9.E-02 7.E-02 9.E-03 3.E-02 1.E+00 1.E-01 3.E-01 2.E+02 5.E-04 2.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 6.E-03 6.E-03
WB Study Area Wide Antimony 5.E-01 5.E-01
WB Study Area Wide Arsenic, inorganic 9.E-02 9.E-02
WB Study Area Wide Cadmium 1.E-02 1.E-02
WB Study Area Wide Chromium 2.E-04
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Copper 2.E-02 2.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-02 1.E-02
WB Study Area Wide Mercury 1.E+00 1.E+00
WB Study Area Wide Nickel 5.E-03 5.E-03
WB Study Area Wide Selenium 4.E-02 4.E-02
WB Study Area Wide Silver 8.E-04 8.E-04
WB Study Area Wide Thallium 7.E-02 7.E-02 7.E-02
WB Study Area Wide Zinc 5.E-02 5.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 2.E-03 2.E-03
WB Study Area Wide Tributyltin ion 3.E-03 3.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 4.E-05
WB Study Area Wide 2-Methylnaphthalene 3.E-03 3.E-03
WB Study Area Wide Acenaphthene 3.E-04 3.E-04
WB Study Area Wide Acenaphthylene 1.E-05 1.E-05
WB Study Area Wide Anthracene 5.E-06
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 1.E-05 1.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Chrysene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 5.E-05 5.E-05
WB Study Area Wide Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB Study Area Wide Fluorene 4.E-04 4.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 6.E-04 6.E-04
WB Study Area Wide Phenanthrene 6.E-04 6.E-04
WB Study Area Wide Pyrene 4.E-04 4.E-04
WB Study Area Wide Total Carcinogenic PAHs --
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 2.E-01 2.E-01
WB Study Area Wide Dibutyl phthalate 2.E-04 2.E-04
WB Study Area Wide Diethyl phthalate 1.E-05 1.E-05
WB Study Area Wide Di-n-octyl phthalate 2.E-03 2.E-03
WB Study Area Wide Semi-Volatile Organic 
WB Study Area Wide Benzoic acid 1.E-04
WB Study Area Wide Benzyl alcohol 5.E-05 5.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 4.E-03 4.E-03
WB Study Area Wide Dibenzofuran 3.E-04 3.E-04
WB Study Area Wide Hexachlorobenzene 3.E-03 3.E-03
WB Study Area Wide Hexachlorobutadiene 1.E-04 1.E-04
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 1.E-03 1.E-03 1.E-03
WB Study Area Wide 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB Study Area Wide Phenol 2.E-04 2.E-04 2.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 6.E+01 6.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 5.E+01 5.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB Study Area Wide Total PCB TEQ 8.E+00 8.E+00
WB Study Area Wide Total TEQ 1.E+01 1.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 7.E-04 7.E-04
WB Study Area Wide alpha-Hexachlorocyclohexane 3.E-06 3.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 2.E-05 2.E-05
WB Study Area Wide Dieldrin 5.E-02 5.E-02
WB Study Area Wide Endrin 7.E-05 7.E-05
WB Study Area Wide Endrin aldehyde 2.E-05 2.E-05
WB Study Area Wide Endrin ketone 2.E-05 2.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
WB Study Area Wide Heptachlor 2.E-05 2.E-05
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Heptachlor epoxide 9.E-03 9.E-03
WB Study Area Wide Total Chlordanes 2.E-02 2.E-02
WB Study Area Wide Total DDD 1.E-01 1.E-01
WB Study Area Wide Total DDE 2.E-01 2.E-01
WB Study Area Wide Total DDT 8.E-02 8.E-02
WB Study Area Wide Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 6.E-01 9.E-02 1.E-02 2.E-02 1.E+00 5.E-02 8.E-01 5.E+01 3.E-03 1.E+01 2.E-04
F RM  2 Metals
F RM  2 Aluminum 2.E-03 2.E-03
F RM  2 Antimony ND
F RM  2 Arsenic, inorganic 1.E-01 1.E-01
F RM  2 Cadmium ND
F RM  2 Chromium 1.E-04
F RM  2 Copper 1.E-02 1.E-02
F RM  2 Lead --
F RM  2 Manganese 4.E-03 4.E-03
F RM  2 Mercury 7.E-01 7.E-01
F RM  2 Nickel 7.E-03 7.E-03
F RM  2 Selenium ND
F RM  2 Silver 4.E-04 4.E-04
F RM  2 Thallium 1.E-01 1.E-01 1.E-01
F RM  2 Zinc 3.E-02 3.E-02
F RM  2 Butyltins
F RM  2 Dibutyltin ion 1.E-03 1.E-03
F RM  2 Tributyltin ion ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 2.E-05
F RM  2 2-Methylnaphthalene 3.E-04 3.E-04
F RM  2 Acenaphthene ND
F RM  2 Acenaphthylene 5.E-06 5.E-06
F RM  2 Anthracene 2.E-06
F RM  2 Benzo(a)anthracene ND
F RM  2 Benzo(a)pyrene ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Benzo(b)fluoranthene ND
F RM  2 Benzo(g,h,i)perylene ND
F RM  2 Benzo(k)fluoranthene ND
F RM  2 Chrysene ND
F RM  2 Dibenzo(a,h)anthracene ND
F RM  2 Dibenzothiophene 7.E-06 7.E-06
F RM  2 Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
F RM  2 Fluorene ND
F RM  2 Indeno(1,2,3-cd)pyrene ND
F RM  2 Naphthalene 4.E-05 4.E-05
F RM  2 Phenanthrene ND
F RM  2 Pyrene ND
F RM  2 Total Carcinogenic PAHs --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND
F RM  2 Dibutyl phthalate ND
F RM  2 Diethyl phthalate ND

F RM  2
Semi-Volatile Organic 
Compounds

F RM  2 Benzyl alcohol ND
F RM  2 Hexachlorobenzene 4.E-04 4.E-04
F RM  2 Hexachlorobutadiene ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA
F RM  2 Total PCB Congeners --
F RM  2 Total PCBs, Adjusted 9.E+00 9.E+00
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  2 Total PCB TEQ 2.E+00 2.E+00
F RM  2 Total TEQ 2.E+00 2.E+00
F RM  2 Pesticides
F RM  2 Aldrin 2.E-04 2.E-04
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 alpha-Hexachlorocyclohexane 7.E-07 7.E-07
F RM  2 beta-Hexachlorocyclohexane ND
F RM  2 Dieldrin 9.E-03 9.E-03
F RM  2 Endrin 2.E-05 2.E-05
F RM  2 Endrin aldehyde ND
F RM  2 Endrin ketone ND
F RM  2 gamma-Hexachlorocyclohexane ND
F RM  2 Heptachlor ND
F RM  2 Heptachlor epoxide 2.E-03 2.E-03
F RM  2 Total Chlordanes 3.E-03 3.E-03
F RM  2 Total DDD 6.E-03 6.E-03
F RM  2 Total DDE 2.E-02 2.E-02
F RM  2 Total DDT 2.E-03 2.E-03
F RM  2 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 1.E-01 1.E-01 4.E-05 1.E-02 7.E-01 7.E-03 2.E-01 9.E+00 3.E-04 2.E+00
F RM  3 Metals
F RM  3 Aluminum 2.E-03 2.E-03
F RM  3 Antimony ND
F RM  3 Arsenic, inorganic 1.E-01 1.E-01
F RM  3 Cadmium ND
F RM  3 Chromium ND
F RM  3 Copper 1.E-02 1.E-02
F RM  3 Lead --
F RM  3 Manganese 2.E-03 2.E-03
F RM  3 Mercury 2.E+00 2.E+00
F RM  3 Nickel 4.E-03 4.E-03
F RM  3 Selenium ND
F RM  3 Silver ND
F RM  3 Thallium 1.E-01 1.E-01 1.E-01
F RM  3 Zinc 3.E-02 3.E-02
F RM  3 Butyltins
F RM  3 Dibutyltin ion 1.E-03 1.E-03
F RM  3 Tributyltin ion 1.E-03 1.E-03
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 PAHs
F RM  3 1-Methylnaphthalene 3.E-05
F RM  3 2-Methylnaphthalene 6.E-04 6.E-04
F RM  3 Acenaphthene ND
F RM  3 Acenaphthylene 2.E-06 2.E-06
F RM  3 Anthracene 1.E-06
F RM  3 Benzo(a)anthracene --
F RM  3 Benzo(a)pyrene ND
F RM  3 Benzo(b)fluoranthene ND
F RM  3 Benzo(g,h,i)perylene ND
F RM  3 Benzo(k)fluoranthene ND
F RM  3 Chrysene --
F RM  3 Dibenzo(a,h)anthracene ND
F RM  3 Dibenzothiophene 7.E-06 7.E-06
F RM  3 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
F RM  3 Fluorene ND
F RM  3 Indeno(1,2,3-cd)pyrene ND
F RM  3 Naphthalene 4.E-05 4.E-05
F RM  3 Phenanthrene 6.E-05 6.E-05
F RM  3 Pyrene 8.E-05 8.E-05
F RM  3 Total Carcinogenic PAHs --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND
F RM  3 Dibutyl phthalate ND
F RM  3 Diethyl phthalate ND

F RM  3
Semi-Volatile Organic 
Compounds

F RM  3 Benzyl alcohol ND
F RM  3 Hexachlorobenzene 5.E-04 5.E-04
F RM  3 Hexachlorobutadiene 2.E-05 2.E-05
F RM  3 Phenols
F RM  3 4-Nitrophenol ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 3.E+00 3.E+00
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 Total PCB Congeners --
F RM  3 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  3 Total PCB TEQ 4.E-01 4.E-01
F RM  3 Total TEQ 6.E-01 6.E-01
F RM  3 Pesticides
F RM  3 Aldrin 2.E-04 2.E-04
F RM  3 alpha-Hexachlorocyclohexane 4.E-07 4.E-07
F RM  3 beta-Hexachlorocyclohexane 3.E-03 3.E-03
F RM  3 Dieldrin 3.E-02 3.E-02
F RM  3 Endrin ND
F RM  3 Endrin aldehyde 2.E-03 2.E-03
F RM  3 Endrin ketone ND
F RM  3 gamma-Hexachlorocyclohexane ND
F RM  3 Heptachlor ND
F RM  3 Heptachlor epoxide 2.E-03 2.E-03
F RM  3 Total Chlordanes 7.E-03 7.E-03
F RM  3 Total DDD 7.E-03 7.E-03
F RM  3 Total DDE 3.E-02 3.E-02
F RM  3 Total DDT 1.E-02 1.E-02
F RM  3 Total Endosulfan ND

Exposure Point Total 2.E-01 1.E-01 2.E-04 1.E-02 2.E+00 4.E-03 2.E-01 2.E+00 6.E-04 6.E-01
F RM  4 Metals
F RM  4 Aluminum 1.E-03 1.E-03
F RM  4 Antimony ND
F RM  4 Arsenic, inorganic 7.E-02 7.E-02
F RM  4 Cadmium ND
F RM  4 Chromium ND
F RM  4 Copper 8.E-03 8.E-03
F RM  4 Lead --
F RM  4 Manganese 3.E-03 3.E-03
F RM  4 Mercury 2.E+00 2.E+00
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Nickel 3.E-03 3.E-03
F RM  4 Selenium ND
F RM  4 Silver ND
F RM  4 Thallium 6.E-02 6.E-02 6.E-02
F RM  4 Zinc 3.E-02 3.E-02
F RM  4 Butyltins
F RM  4 Dibutyltin ion 2.E-03 2.E-03
F RM  4 Tributyltin ion 2.E-03 2.E-03
F RM  4 PAHs
F RM  4 1-Methylnaphthalene 8.E-06
F RM  4 2-Methylnaphthalene 2.E-04 2.E-04
F RM  4 Acenaphthene ND
F RM  4 Acenaphthylene 5.E-06 5.E-06
F RM  4 Anthracene 2.E-06
F RM  4 Benzo(a)anthracene --
F RM  4 Benzo(a)pyrene --
F RM  4 Benzo(b)fluoranthene --
F RM  4 Benzo(g,h,i)perylene 7.E-06 7.E-06
F RM  4 Benzo(k)fluoranthene --
F RM  4 Chrysene --
F RM  4 Dibenzo(a,h)anthracene --
F RM  4 Dibenzothiophene 1.E-05 1.E-05
F RM  4 Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
F RM  4 Fluorene ND
F RM  4 Indeno(1,2,3-cd)pyrene --
F RM  4 Naphthalene 6.E-05 6.E-05
F RM  4 Phenanthrene 1.E-04 1.E-04
F RM  4 Pyrene ND
F RM  4 Total Carcinogenic PAHs --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND
F RM  4 Dibutyl phthalate 3.E-04 3.E-04
F RM  4 Diethyl phthalate 1.E-05 1.E-05
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4
Semi-Volatile Organic 
Compounds

F RM  4 Benzyl alcohol 5.E-05 5.E-05
F RM  4 Hexachlorobenzene 6.E-04 6.E-04
F RM  4 Hexachlorobutadiene 1.E-05 1.E-05
F RM  4 Phenols
F RM  4 4-Nitrophenol 2.E-03 2.E-03 2.E-03
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA
F RM  4 Total PCB Congeners --
F RM  4 Total PCBs, Adjusted 7.E+00 7.E+00
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 4.E-01 4.E-01
F RM  4 Total PCB TEQ 8.E-01 8.E-01
F RM  4 Total TEQ 1.E+00 1.E+00
F RM  4 Pesticides
F RM  4 Aldrin 1.E-04 1.E-04
F RM  4 alpha-Hexachlorocyclohexane 4.E-07 4.E-07
F RM  4 beta-Hexachlorocyclohexane 4.E-06 4.E-06
F RM  4 Dieldrin 8.E-03 8.E-03
F RM  4 Endrin ND
F RM  4 Endrin aldehyde ND
F RM  4 Endrin ketone ND
F RM  4 gamma-Hexachlorocyclohexane ND
F RM  4 Heptachlor ND
F RM  4 Heptachlor epoxide 2.E-03 2.E-03
F RM  4 Total Chlordanes 4.E-03 4.E-03
F RM  4 Total DDD 8.E-03 8.E-03
F RM  4 Total DDE 2.E-02 2.E-02
F RM  4 Total DDT 3.E-03 3.E-03
F RM  4 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 9.E-02 7.E-02 2.E-04 8.E-03 2.E+00 6.E-03 1.E-01 7.E+00 2.E-04 1.E+00
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Metals
F RM  5 Aluminum 3.E-03 3.E-03
F RM  5 Antimony ND
F RM  5 Arsenic, inorganic 7.E-02 7.E-02
F RM  5 Cadmium ND
F RM  5 Chromium ND
F RM  5 Copper 2.E-02 2.E-02
F RM  5 Lead --
F RM  5 Manganese 2.E-03 2.E-03
F RM  5 Mercury 2.E+00 2.E+00
F RM  5 Nickel 7.E-03 7.E-03
F RM  5 Selenium ND
F RM  5 Silver ND
F RM  5 Thallium 5.E-02 5.E-02 5.E-02
F RM  5 Zinc 3.E-02 3.E-02
F RM  5 Butyltins
F RM  5 Dibutyltin ion 3.E-03 3.E-03
F RM  5 Tributyltin ion ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 8.E-06
F RM  5 2-Methylnaphthalene 2.E-04 2.E-04
F RM  5 Acenaphthene ND
F RM  5 Acenaphthylene 2.E-05 2.E-05
F RM  5 Anthracene 7.E-06
F RM  5 Benzo(a)anthracene --
F RM  5 Benzo(a)pyrene --
F RM  5 Benzo(b)fluoranthene --
F RM  5 Benzo(g,h,i)perylene 7.E-05 7.E-05
F RM  5 Benzo(k)fluoranthene --
F RM  5 Chrysene --
F RM  5 Dibenzo(a,h)anthracene --
F RM  5 Dibenzothiophene 4.E-05 4.E-05
F RM  5 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F RM  5 Fluorene 5.E-05 5.E-05
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Indeno(1,2,3-cd)pyrene --
F RM  5 Naphthalene 2.E-04 2.E-04
F RM  5 Phenanthrene 4.E-04 4.E-04
F RM  5 Pyrene 3.E-04 3.E-04
F RM  5 Total Carcinogenic PAHs --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND
F RM  5 Dibutyl phthalate ND
F RM  5 Diethyl phthalate ND

F RM  5
Semi-Volatile Organic 
Compounds

F RM  5 Benzyl alcohol 5.E-05 5.E-05
F RM  5 Hexachlorobenzene 5.E-04 5.E-04
F RM  5 Hexachlorobutadiene ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 2.E+00 2.E+00
F RM  5 Total PCB Congeners --
F RM  5 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 3.E-01 3.E-01
F RM  5 Total PCB TEQ 3.E-01 3.E-01
F RM  5 Total TEQ 6.E-01 6.E-01
F RM  5 Pesticides
F RM  5 Aldrin ND
F RM  5 alpha-Hexachlorocyclohexane ND
F RM  5 beta-Hexachlorocyclohexane ND
F RM  5 Dieldrin 8.E-03 8.E-03
F RM  5 Endrin ND
F RM  5 Endrin aldehyde 3.E-03 3.E-03
F RM  5 Endrin ketone ND
F RM  5 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F RM  5 Heptachlor ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Heptachlor epoxide 2.E-03 2.E-03
F RM  5 Total Chlordanes 4.E-03 4.E-03
F RM  5 Total DDD 9.E-03 9.E-03
F RM  5 Total DDE 3.E-02 3.E-02
F RM  5 Total DDT 1.E-02 1.E-02
F RM  5 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 9.E-02 7.E-02 1.E-03 2.E-02 2.E+00 7.E-03 1.E-01 2.E+00 2.E-04 6.E-01
F RM  6 Metals
F RM  6 Aluminum 3.E-03 3.E-03
F RM  6 Antimony ND
F RM  6 Arsenic, inorganic 6.E-02 6.E-02
F RM  6 Cadmium 1.E-03 1.E-03
F RM  6 Chromium ND
F RM  6 Copper 9.E-03 9.E-03
F RM  6 Lead --
F RM  6 Manganese 2.E-03 2.E-03
F RM  6 Mercury 1.E+00 1.E+00
F RM  6 Nickel 2.E-03 2.E-03
F RM  6 Selenium ND
F RM  6 Silver ND
F RM  6 Thallium 5.E-02 5.E-02 5.E-02
F RM  6 Zinc 3.E-02 3.E-02
F RM  6 Butyltins
F RM  6 Dibutyltin ion 3.E-03 3.E-03
F RM  6 Tributyltin ion 2.E-03 2.E-03
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 1.E-05
F RM  6 2-Methylnaphthalene 3.E-04 3.E-04
F RM  6 Acenaphthene 5.E-05 5.E-05
F RM  6 Acenaphthylene 5.E-06 5.E-06
F RM  6 Anthracene 2.E-06
F RM  6 Benzo(a)anthracene --
F RM  6 Benzo(a)pyrene --
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Benzo(b)fluoranthene --
F RM  6 Benzo(g,h,i)perylene 2.E-06 2.E-06
F RM  6 Benzo(k)fluoranthene --
F RM  6 Chrysene --
F RM  6 Dibenzo(a,h)anthracene ND
F RM  6 Dibenzothiophene 3.E-05 3.E-05
F RM  6 Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
F RM  6 Fluorene 4.E-05 4.E-05
F RM  6 Indeno(1,2,3-cd)pyrene --
F RM  6 Naphthalene 9.E-05 9.E-05
F RM  6 Phenanthrene 1.E-04 1.E-04
F RM  6 Pyrene ND
F RM  6 Total Carcinogenic PAHs --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 3.E-03 3.E-03
F RM  6 Dibutyl phthalate ND
F RM  6 Diethyl phthalate ND

F RM  6
Semi-Volatile Organic 
Compounds

F RM  6 Benzyl alcohol ND
F RM  6 Hexachlorobenzene 4.E-04 4.E-04
F RM  6 Hexachlorobutadiene ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 2.E+00 2.E+00
F RM  6 Total PCB Congeners --
F RM  6 Total PCBs, Adjusted 3.E+00 3.E+00
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 3.E-01 3.E-01
F RM  6 Total PCB TEQ 3.E-01 3.E-01
F RM  6 Total TEQ 7.E-01 7.E-01
F RM  6 Pesticides
F RM  6 Aldrin ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 alpha-Hexachlorocyclohexane ND
F RM  6 beta-Hexachlorocyclohexane ND
F RM  6 Dieldrin 6.E-03 6.E-03
F RM  6 Endrin 8.E-06 8.E-06
F RM  6 Endrin aldehyde ND
F RM  6 Endrin ketone ND
F RM  6 gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
F RM  6 Heptachlor ND
F RM  6 Heptachlor epoxide 1.E-03 1.E-03
F RM  6 Total Chlordanes 5.E-03 5.E-03
F RM  6 Total DDD 1.E-02 1.E-02
F RM  6 Total DDE 2.E-02 2.E-02
F RM  6 Total DDT 9.E-03 9.E-03
F RM  6 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 9.E-02 6.E-02 1.E-03 9.E-03 1.E+00 2.E-03 1.E-01 3.E+00 3.E-04 7.E-01
F RM  7 Metals
F RM  7 Aluminum 1.E-03 1.E-03
F RM  7 Antimony ND
F RM  7 Arsenic, inorganic 6.E-02 6.E-02
F RM  7 Cadmium ND
F RM  7 Chromium ND
F RM  7 Copper 1.E-02 1.E-02
F RM  7 Lead --
F RM  7 Manganese 3.E-03 3.E-03
F RM  7 Mercury 2.E+00 2.E+00
F RM  7 Nickel 2.E-03 2.E-03
F RM  7 Selenium ND
F RM  7 Silver ND
F RM  7 Thallium 5.E-02 5.E-02 5.E-02
F RM  7 Zinc 3.E-02 3.E-02
F RM  7 Butyltins
F RM  7 Dibutyltin ion 2.E-03 2.E-03
F RM  7 Tributyltin ion 1.E-03 1.E-03
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 PAHs
F RM  7 1-Methylnaphthalene 7.E-06
F RM  7 2-Methylnaphthalene 1.E-04 1.E-04
F RM  7 Acenaphthene 3.E-05 3.E-05
F RM  7 Acenaphthylene 3.E-06 3.E-06
F RM  7 Anthracene 2.E-06
F RM  7 Benzo(a)anthracene --
F RM  7 Benzo(a)pyrene ND
F RM  7 Benzo(b)fluoranthene --
F RM  7 Benzo(g,h,i)perylene 2.E-06 2.E-06
F RM  7 Benzo(k)fluoranthene --
F RM  7 Chrysene --
F RM  7 Dibenzo(a,h)anthracene ND
F RM  7 Dibenzothiophene 1.E-05 1.E-05
F RM  7 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F RM  7 Fluorene 2.E-05 2.E-05
F RM  7 Indeno(1,2,3-cd)pyrene --
F RM  7 Naphthalene 5.E-05 5.E-05
F RM  7 Phenanthrene 9.E-05 9.E-05
F RM  7 Pyrene ND
F RM  7 Total Carcinogenic PAHs --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND
F RM  7 Dibutyl phthalate ND
F RM  7 Diethyl phthalate ND

F RM  7
Semi-Volatile Organic 
Compounds

F RM  7 Benzyl alcohol 6.E-05 6.E-05
F RM  7 Hexachlorobenzene 8.E-04 8.E-04
F RM  7 Hexachlorobutadiene 9.E-05 9.E-05
F RM  7 Phenols
F RM  7 4-Nitrophenol ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Total PCB Congeners --
F RM  7 Total PCBs, Adjusted 7.E+00 7.E+00
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 6.E+00 6.E+00
F RM  7 Total PCB TEQ 6.E-01 6.E-01
F RM  7 Total TEQ 6.E+00 6.E+00
F RM  7 Pesticides
F RM  7 Aldrin ND
F RM  7 alpha-Hexachlorocyclohexane ND
F RM  7 beta-Hexachlorocyclohexane 9.E-06 9.E-06
F RM  7 Dieldrin 6.E-03 6.E-03
F RM  7 Endrin 1.E-05 1.E-05
F RM  7 Endrin aldehyde ND
F RM  7 Endrin ketone ND
F RM  7 gamma-Hexachlorocyclohexane ND
F RM  7 Heptachlor ND
F RM  7 Heptachlor epoxide 8.E-04 8.E-04
F RM  7 Total Chlordanes 3.E-03 3.E-03
F RM  7 Total DDD 7.E-02 7.E-02
F RM  7 Total DDE 7.E-02 7.E-02
F RM  7 Total DDT 6.E-02 6.E-02
F RM  7 Total Endosulfan ND

Exposure Point Total 8.E-02 6.E-02 2.E-04 1.E-02 2.E+00 2.E-03 3.E-01 7.E+00 1.E-04 6.E+00
F RM  8 Metals
F RM  8 Aluminum 2.E-03 2.E-03
F RM  8 Antimony ND
F RM  8 Arsenic, inorganic 6.E-02 6.E-02
F RM  8 Cadmium 1.E-03 1.E-03
F RM  8 Chromium ND
F RM  8 Copper 8.E-03 8.E-03
F RM  8 Lead --
F RM  8 Manganese 2.E-03 2.E-03
F RM  8 Mercury 9.E-01 9.E-01
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Nickel 2.E-03 2.E-03
F RM  8 Selenium ND
F RM  8 Silver ND
F RM  8 Thallium 5.E-02 5.E-02 5.E-02
F RM  8 Zinc 3.E-02 3.E-02
F RM  8 Butyltins
F RM  8 Dibutyltin ion 1.E-03 1.E-03
F RM  8 Tributyltin ion ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 9.E-06
F RM  8 2-Methylnaphthalene 3.E-04 3.E-04
F RM  8 Acenaphthene ND
F RM  8 Acenaphthylene 2.E-05 2.E-05
F RM  8 Anthracene 6.E-06
F RM  8 Benzo(a)anthracene --
F RM  8 Benzo(a)pyrene --
F RM  8 Benzo(b)fluoranthene --
F RM  8 Benzo(g,h,i)perylene 4.E-05 4.E-05
F RM  8 Benzo(k)fluoranthene --
F RM  8 Chrysene --
F RM  8 Dibenzo(a,h)anthracene --
F RM  8 Dibenzothiophene 3.E-05 3.E-05
F RM  8 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F RM  8 Fluorene 4.E-05 4.E-05
F RM  8 Indeno(1,2,3-cd)pyrene --
F RM  8 Naphthalene 3.E-04 3.E-04
F RM  8 Phenanthrene 4.E-04 4.E-04
F RM  8 Pyrene 2.E-04 2.E-04
F RM  8 Total Carcinogenic PAHs --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND
F RM  8 Dibutyl phthalate ND
F RM  8 Diethyl phthalate ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8
Semi-Volatile Organic 
Compounds

F RM  8 Benzyl alcohol 5.E-05 5.E-05
F RM  8 Hexachlorobenzene 4.E-04 4.E-04
F RM  8 Hexachlorobutadiene ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 5.E+00 5.E+00
F RM  8 Total PCB Congeners --
F RM  8 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 6.E-01 6.E-01
F RM  8 Total PCB TEQ 4.E-01 4.E-01
F RM  8 Total TEQ 9.E-01 9.E-01
F RM  8 Pesticides
F RM  8 Aldrin 2.E-04 2.E-04
F RM  8 alpha-Hexachlorocyclohexane ND
F RM  8 beta-Hexachlorocyclohexane ND
F RM  8 Dieldrin 1.E-02 1.E-02
F RM  8 Endrin ND
F RM  8 Endrin aldehyde ND
F RM  8 Endrin ketone ND
F RM  8 gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
F RM  8 Heptachlor ND
F RM  8 Heptachlor epoxide 1.E-03 1.E-03
F RM  8 Total Chlordanes 6.E-03 6.E-03
F RM  8 Total DDD 1.E-02 1.E-02
F RM  8 Total DDE 3.E-02 3.E-02
F RM  8 Total DDT 2.E-02 2.E-02
F RM  8 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 8.E-02 6.E-02 2.E-03 8.E-03 9.E-01 2.E-03 1.E-01 2.E+00 3.E-04 9.E-01
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Metals
F RM  9 Aluminum 2.E-03 2.E-03
F RM  9 Antimony 7.E-03 7.E-03
F RM  9 Arsenic, inorganic 6.E-02 6.E-02
F RM  9 Cadmium ND
F RM  9 Chromium 2.E-04
F RM  9 Copper 8.E-03 8.E-03
F RM  9 Lead --
F RM  9 Manganese 2.E-03 2.E-03
F RM  9 Mercury 2.E+00 2.E+00
F RM  9 Nickel 2.E-03 2.E-03
F RM  9 Selenium ND
F RM  9 Silver ND
F RM  9 Thallium 4.E-02 4.E-02 4.E-02
F RM  9 Zinc 3.E-02 3.E-02
F RM  9 Butyltins
F RM  9 Dibutyltin ion 2.E-03 2.E-03
F RM  9 Tributyltin ion ND
F RM  9 PAHs
F RM  9 1-Methylnaphthalene 4.E-06
F RM  9 2-Methylnaphthalene 2.E-04 2.E-04
F RM  9 Acenaphthene ND
F RM  9 Acenaphthylene 6.E-06 6.E-06
F RM  9 Anthracene 2.E-06
F RM  9 Benzo(a)anthracene --
F RM  9 Benzo(a)pyrene --
F RM  9 Benzo(b)fluoranthene --
F RM  9 Benzo(g,h,i)perylene 1.E-05 1.E-05
F RM  9 Benzo(k)fluoranthene --
F RM  9 Chrysene --
F RM  9 Dibenzo(a,h)anthracene ND
F RM  9 Dibenzothiophene 6.E-06 6.E-06
F RM  9 Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
F RM  9 Fluorene ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 46 of 55



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Indeno(1,2,3-cd)pyrene --
F RM  9 Naphthalene 7.E-05 7.E-05
F RM  9 Phenanthrene 1.E-04 1.E-04
F RM  9 Pyrene 6.E-05 6.E-05
F RM  9 Total Carcinogenic PAHs --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 4.E-03 4.E-03
F RM  9 Dibutyl phthalate ND
F RM  9 Diethyl phthalate ND

F RM  9
Semi-Volatile Organic 
Compounds

F RM  9 Benzyl alcohol 5.E-05 5.E-05
F RM  9 Hexachlorobenzene 5.E-04 5.E-04
F RM  9 Hexachlorobutadiene ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 4.E+00 4.E+00
F RM  9 Total PCB Congeners --
F RM  9 Total PCBs, Adjusted 4.E+00 4.E+00
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 4.E-01 4.E-01
F RM  9 Total PCB TEQ 7.E-01 7.E-01
F RM  9 Total TEQ 1.E+00 1.E+00
F RM  9 Pesticides
F RM  9 Aldrin 3.E-04 3.E-04
F RM  9 alpha-Hexachlorocyclohexane 6.E-07 6.E-07
F RM  9 beta-Hexachlorocyclohexane ND
F RM  9 Dieldrin 1.E-02 1.E-02
F RM  9 Endrin 1.E-05 1.E-05
F RM  9 Endrin aldehyde ND
F RM  9 Endrin ketone ND
F RM  9 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F RM  9 Heptachlor ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Heptachlor epoxide 2.E-03 2.E-03
F RM  9 Total Chlordanes 3.E-03 3.E-03
F RM  9 Total DDD 5.E-03 5.E-03
F RM  9 Total DDE 3.E-02 3.E-02
F RM  9 Total DDT 8.E-03 8.E-03
F RM  9 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 8.E-02 6.E-02 3.E-04 8.E-03 2.E+00 2.E-03 1.E-01 4.E+00 2.E-04 1.E+00
F RM  10 Metals
F RM  10 Aluminum 3.E-03 3.E-03
F RM  10 Antimony ND
F RM  10 Arsenic, inorganic 5.E-02 5.E-02
F RM  10 Cadmium ND
F RM  10 Chromium ND
F RM  10 Copper 9.E-03 9.E-03
F RM  10 Lead --
F RM  10 Manganese 3.E-03 3.E-03
F RM  10 Mercury 2.E+00 2.E+00
F RM  10 Nickel 2.E-03 2.E-03
F RM  10 Selenium ND
F RM  10 Silver ND
F RM  10 Thallium 4.E-02 4.E-02 4.E-02
F RM  10 Zinc 3.E-02 3.E-02
F RM  10 Butyltins
F RM  10 Dibutyltin ion 1.E-03 1.E-03
F RM  10 Tributyltin ion ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 8.E-06
F RM  10 2-Methylnaphthalene 1.E-04 1.E-04
F RM  10 Acenaphthene ND
F RM  10 Acenaphthylene 2.E-06 2.E-06
F RM  10 Anthracene ND
F RM  10 Benzo(a)anthracene ND
F RM  10 Benzo(a)pyrene ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Benzo(b)fluoranthene ND
F RM  10 Benzo(g,h,i)perylene ND
F RM  10 Benzo(k)fluoranthene ND
F RM  10 Chrysene ND
F RM  10 Dibenzo(a,h)anthracene ND
F RM  10 Dibenzothiophene ND
F RM  10 Fluoranthene ND
F RM  10 Fluorene ND
F RM  10 Indeno(1,2,3-cd)pyrene ND
F RM  10 Naphthalene 3.E-05 3.E-05
F RM  10 Phenanthrene ND
F RM  10 Pyrene ND
F RM  10 Total Carcinogenic PAHs --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 3.E-03 3.E-03
F RM  10 Dibutyl phthalate ND
F RM  10 Diethyl phthalate ND

F RM  10
Semi-Volatile Organic 
Compounds

F RM  10 Benzyl alcohol ND
F RM  10 Hexachlorobenzene 4.E-04 4.E-04
F RM  10 Hexachlorobutadiene 6.E-06 6.E-06
F RM  10 Phenols
F RM  10 4-Nitrophenol ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA
F RM  10 Total PCB Congeners --
F RM  10 Total PCBs, Adjusted 5.E+00 5.E+00
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 4.E-01 4.E-01
F RM  10 Total PCB TEQ 5.E-01 5.E-01
F RM  10 Total TEQ 9.E-01 9.E-01
F RM  10 Pesticides
F RM  10 Aldrin ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 alpha-Hexachlorocyclohexane 7.E-07 7.E-07
F RM  10 beta-Hexachlorocyclohexane ND
F RM  10 Dieldrin 6.E-03 6.E-03
F RM  10 Endrin 1.E-05 1.E-05
F RM  10 Endrin aldehyde ND
F RM  10 Endrin ketone 4.E-05 4.E-05
F RM  10 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F RM  10 Heptachlor ND
F RM  10 Heptachlor epoxide 1.E-03 1.E-03
F RM  10 Total Chlordanes 3.E-03 3.E-03
F RM  10 Total DDD 4.E-03 4.E-03
F RM  10 Total DDE 2.E-02 2.E-02
F RM  10 Total DDT 5.E-03 5.E-03
F RM  10 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 6.E-02 5.E-02 4.E-05 9.E-03 2.E+00 2.E-03 7.E-02 5.E+00 1.E-04 9.E-01
F RM  11 Metals
F RM  11 Aluminum 1.E-03 1.E-03
F RM  11 Antimony ND
F RM  11 Arsenic, inorganic 6.E-02 6.E-02
F RM  11 Cadmium ND
F RM  11 Chromium ND
F RM  11 Copper 1.E-02 1.E-02
F RM  11 Lead --
F RM  11 Manganese 3.E-03 3.E-03
F RM  11 Mercury 2.E+00 2.E+00
F RM  11 Nickel 3.E-03 3.E-03
F RM  11 Selenium 5.E-01 5.E-01
F RM  11 Silver ND
F RM  11 Thallium 4.E-02 4.E-02 4.E-02
F RM  11 Zinc 3.E-02 3.E-02
F RM  11 Butyltins
F RM  11 Dibutyltin ion 1.E-03 1.E-03
F RM  11 Tributyltin ion ND
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 PAHs
F RM  11 1-Methylnaphthalene 4.E-06
F RM  11 2-Methylnaphthalene 1.E-04 1.E-04
F RM  11 Acenaphthene ND
F RM  11 Acenaphthylene 2.E-06 2.E-06
F RM  11 Anthracene ND
F RM  11 Benzo(a)anthracene ND
F RM  11 Benzo(a)pyrene ND
F RM  11 Benzo(b)fluoranthene ND
F RM  11 Benzo(g,h,i)perylene ND
F RM  11 Benzo(k)fluoranthene ND
F RM  11 Chrysene ND
F RM  11 Dibenzo(a,h)anthracene ND
F RM  11 Dibenzothiophene 2.E-06 2.E-06
F RM  11 Fluoranthene ND
F RM  11 Fluorene ND
F RM  11 Indeno(1,2,3-cd)pyrene ND
F RM  11 Naphthalene 4.E-05 4.E-05
F RM  11 Phenanthrene ND
F RM  11 Pyrene ND
F RM  11 Total Carcinogenic PAHs --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND
F RM  11 Dibutyl phthalate 4.E-04 4.E-04
F RM  11 Diethyl phthalate ND

F RM  11
Semi-Volatile Organic 
Compounds

F RM  11 Benzyl alcohol 4.E-05 4.E-05
F RM  11 Hexachlorobenzene 4.E-04 4.E-04
F RM  11 Hexachlorobutadiene ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Total PCB Congeners --
F RM  11 Total PCBs, Adjusted 4.E+01 4.E+01
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F RM  11 Total PCB TEQ 1.E+00 1.E+00
F RM  11 Total TEQ 2.E+00 2.E+00
F RM  11 Pesticides
F RM  11 Aldrin ND
F RM  11 alpha-Hexachlorocyclohexane ND
F RM  11 beta-Hexachlorocyclohexane 9.E-06 9.E-06
F RM  11 Dieldrin 5.E-03 5.E-03
F RM  11 Endrin 2.E-05 2.E-05
F RM  11 Endrin aldehyde ND
F RM  11 Endrin ketone ND
F RM  11 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F RM  11 Heptachlor 1.E-05 1.E-05
F RM  11 Heptachlor epoxide 1.E-03 1.E-03
F RM  11 Total Chlordanes 3.E-03 3.E-03
F RM  11 Total DDD 2.E-03 2.E-03
F RM  11 Total DDE 1.E-02 1.E-02
F RM  11 Total DDT 2.E-03 2.E-03
F RM  11 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 7.E-02 6.E-02 2.E-05 1.E-02 2.E+00 5.E-01 7.E-02 4.E+01 1.E-04 2.E+00
F Study Area Wide Metals
F Study Area Wide Aluminum 2.E-03 2.E-03
F Study Area Wide Antimony 6.E-03 6.E-03
F Study Area Wide Arsenic, inorganic 7.E-02 7.E-02
F Study Area Wide Cadmium 7.E-04 7.E-04
F Study Area Wide Chromium 6.E-05
F Study Area Wide Copper 1.E-02 1.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 3.E-03 3.E-03
F Study Area Wide Mercury 2.E+00 2.E+00
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Nickel 3.E-03 3.E-03
F Study Area Wide Selenium 6.E-02 6.E-02
F Study Area Wide Silver 1.E-04 1.E-04
F Study Area Wide Thallium 6.E-02 6.E-02 6.E-02
F Study Area Wide Zinc 3.E-02 3.E-02
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 2.E-03 2.E-03
F Study Area Wide Tributyltin ion 1.E-03 1.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 1.E-05
F Study Area Wide 2-Methylnaphthalene 2.E-04 2.E-04
F Study Area Wide Acenaphthene 1.E-05 1.E-05
F Study Area Wide Acenaphthylene 7.E-06 7.E-06
F Study Area Wide Anthracene 2.E-06
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(a)pyrene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 1.E-05 1.E-05
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Chrysene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 1.E-05 1.E-05
F Study Area Wide Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
F Study Area Wide Fluorene 2.E-05 2.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 9.E-05 9.E-05
F Study Area Wide Phenanthrene 1.E-04 1.E-04
F Study Area Wide Pyrene 6.E-05 6.E-05
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
F Study Area Wide Dibutyl phthalate 3.E-04 3.E-04
F Study Area Wide Diethyl phthalate 9.E-06 9.E-06
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide
Semi-Volatile Organic 
Compounds

F Study Area Wide Benzyl alcohol 4.E-05 4.E-05
F Study Area Wide Hexachlorobenzene 5.E-04 5.E-04
F Study Area Wide Hexachlorobutadiene 2.E-05 2.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.E-03 1.E-03 1.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 3.E+00 3.E+00
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 8.E+00 8.E+00
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 1.E+00 1.E+00
F Study Area Wide Total PCB TEQ 7.E-01 7.E-01
F Study Area Wide Total TEQ 2.E+00 2.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 2.E-04 2.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 4.E-07 4.E-07
F Study Area Wide beta-Hexachlorocyclohexane 5.E-04 5.E-04
F Study Area Wide Dieldrin 1.E-02 1.E-02
F Study Area Wide Endrin 1.E-05 1.E-05
F Study Area Wide Endrin aldehyde 8.E-04 8.E-04
F Study Area Wide Endrin ketone 2.E-05 2.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
F Study Area Wide Heptachlor 5.E-06 5.E-06
F Study Area Wide Heptachlor epoxide 1.E-03 1.E-03
F Study Area Wide Total Chlordanes 4.E-03 4.E-03
F Study Area Wide Total DDD 1.E-02 1.E-02
F Study Area Wide Total DDE 3.E-02 3.E-02
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TABLE 5-95.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Total DDT 1.E-02 1.E-02
F Study Area Wide Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 1.E-01 7.E-02 1.E-03 1.E-02 2.E+00 6.E-02 1.E-01 8.E+00 2.E-04 2.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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WB RM  2 Metals
WB RM  2 Aluminum 7.E-03 7.E-03
WB RM  2 Antimony ND
WB RM  2 Arsenic, inorganic 2.E-01 2.E-01
WB RM  2 Cadmium 6.E-03 6.E-03
WB RM  2 Chromium 2.E-04
WB RM  2 Copper 4.E-02 4.E-02
WB RM  2 Lead --
WB RM  2 Manganese 3.E-02 3.E-02
WB RM  2 Mercury 1.E+00 1.E+00
WB RM  2 Nickel 8.E-03 8.E-03
WB RM  2 Selenium ND
WB RM  2 Silver 5.E-04 5.E-04
WB RM  2 Thallium 2.E-01 2.E-01 2.E-01
WB RM  2 Zinc 8.E-02 8.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 3.E-03 3.E-03
WB RM  2 Tributyltin ion ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 6.E-05
WB RM  2 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  2 Acenaphthene 2.E-04 2.E-04
WB RM  2 Acenaphthylene 2.E-05 2.E-05
WB RM  2 Anthracene 9.E-06
WB RM  2 Benzo(a)anthracene ND
WB RM  2 Benzo(a)pyrene ND
WB RM  2 Benzo(b)fluoranthene ND
WB RM  2 Benzo(g,h,i)perylene ND
WB RM  2 Benzo(k)fluoranthene ND
WB RM  2 Chrysene ND
WB RM  2 Dibenzo(a,h)anthracene ND
WB RM  2 Dibenzothiophene 6.E-05 6.E-05
WB RM  2 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 Fluorene 2.E-04 2.E-04
WB RM  2 Indeno(1,2,3-cd)pyrene ND
WB RM  2 Naphthalene 2.E-04 2.E-04
WB RM  2 Phenanthrene 7.E-04 7.E-04
WB RM  2 Pyrene ND
WB RM  2 Total Carcinogenic PAHs --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND
WB RM  2 Dibutyl phthalate ND
WB RM  2 Diethyl phthalate ND
WB RM  2 Di-n-octyl phthalate ND

WB RM  2 Semi-Volatile Organic Compounds
WB RM  2 Benzoic acid 3.E-04
WB RM  2 Benzyl alcohol 1.E-04 1.E-04
WB RM  2 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  2 Dibenzofuran 9.E-05 9.E-05
WB RM  2 Hexachlorobenzene 4.E-03 4.E-03
WB RM  2 Hexachlorobutadiene ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND
WB RM  2 4-Nitrophenol ND
WB RM  2 Phenol ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA
WB RM  2 Total PCB Congeners --
WB RM  2 Total PCBs, Adjusted 1.E+02 1.E+02
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  2 Total PCB TEQ 4.E+01 4.E+01
WB RM  2 Total TEQ 5.E+01 5.E+01
WB RM  2 Pesticides
WB RM  2 Aldrin 7.E-04 7.E-04
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  2 beta-Hexachlorocyclohexane ND
WB RM  2 Dieldrin 1.E-01 1.E-01
WB RM  2 Endrin 2.E-04 2.E-04
WB RM  2 Endrin aldehyde ND
WB RM  2 Endrin ketone 1.E-04 1.E-04
WB RM  2 gamma-Hexachlorocyclohexane ND
WB RM  2 Heptachlor ND
WB RM  2 Heptachlor epoxide 3.E-02 3.E-02
WB RM  2 Total Chlordanes 4.E-02 4.E-02
WB RM  2 Total DDD 7.E-02 7.E-02
WB RM  2 Total DDE 3.E-01 3.E-01
WB RM  2 Total DDT 2.E-02 2.E-02
WB RM  2 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Totalb 3.E-01 2.E-01 7.E-03 4.E-02 1.E+00 8.E-03 8.E-01 1.E+02 1.E-03 5.E+01
WB RM  3 Metals
WB RM  3 Aluminum 1.E-02 1.E-02
WB RM  3 Antimony 5.E-03 5.E-03
WB RM  3 Arsenic, inorganic 3.E-01 3.E-01
WB RM  3 Cadmium 2.E-02 2.E-02
WB RM  3 Chromium 4.E-04
WB RM  3 Copper 4.E-02 4.E-02
WB RM  3 Lead --
WB RM  3 Manganese 3.E-02 3.E-02
WB RM  3 Mercury 2.E+00 2.E+00
WB RM  3 Nickel 8.E-03 8.E-03
WB RM  3 Selenium ND
WB RM  3 Silver 6.E-04 6.E-04
WB RM  3 Thallium 3.E-01 3.E-01 3.E-01
WB RM  3 Zinc 1.E-01 1.E-01
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 3.E-03 3.E-03
WB RM  3 Tributyltin ion 5.E-03 5.E-03
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 1.E-04
WB RM  3 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  3 Acenaphthene 2.E-04 2.E-04
WB RM  3 Acenaphthylene 2.E-05 2.E-05
WB RM  3 Anthracene 2.E-05
WB RM  3 Benzo(a)anthracene --
WB RM  3 Benzo(a)pyrene ND
WB RM  3 Benzo(b)fluoranthene ND
WB RM  3 Benzo(g,h,i)perylene ND
WB RM  3 Benzo(k)fluoranthene ND
WB RM  3 Chrysene --
WB RM  3 Dibenzo(a,h)anthracene ND
WB RM  3 Dibenzothiophene 9.E-05 9.E-05
WB RM  3 Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB RM  3 Fluorene 6.E-04 6.E-04
WB RM  3 Indeno(1,2,3-cd)pyrene ND
WB RM  3 Naphthalene 2.E-04 2.E-04
WB RM  3 Phenanthrene 1.E-03 1.E-03
WB RM  3 Pyrene 4.E-04 4.E-04
WB RM  3 Total Carcinogenic PAHs --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND
WB RM  3 Dibutyl phthalate ND
WB RM  3 Diethyl phthalate ND
WB RM  3 Di-n-octyl phthalate 2.E-02 2.E-02

WB RM  3 Semi-Volatile Organic Compounds
WB RM  3 Benzoic acid 3.E-04
WB RM  3 Benzyl alcohol 1.E-04 1.E-04
WB RM  3 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  3 Dibenzofuran 2.E-04 2.E-04
WB RM  3 Hexachlorobenzene 5.E-03 5.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 4 of 55



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 Hexachlorobutadiene 5.E-05 5.E-05
WB RM  3 Phenols
WB RM  3 4-Methylphenol ND
WB RM  3 4-Nitrophenol ND
WB RM  3 Phenol ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 8.E+01 8.E+01
WB RM  3 Total PCB Congeners --
WB RM  3 Total PCBs, Adjusted 9.E+01 9.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB RM  3 Total PCB TEQ 3.E+01 3.E+01
WB RM  3 Total TEQ 3.E+01 3.E+01
WB RM  3 Pesticides
WB RM  3 Aldrin 1.E-03 1.E-03
WB RM  3 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  3 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  3 Dieldrin 1.E-01 1.E-01
WB RM  3 Endrin 2.E-04 2.E-04
WB RM  3 Endrin aldehyde 4.E-05 4.E-05
WB RM  3 Endrin ketone ND
WB RM  3 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  3 Heptachlor 1.E-04 1.E-04
WB RM  3 Heptachlor epoxide 2.E-02 2.E-02
WB RM  3 Total Chlordanes 5.E-02 5.E-02
WB RM  3 Total DDD 1.E-01 1.E-01
WB RM  3 Total DDE 6.E-01 6.E-01
WB RM  3 Total DDT 7.E-02 7.E-02
WB RM  3 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 4.E-01 3.E-01 2.E-02 4.E-02 2.E+00 9.E-03 1.E+00 9.E+01 2.E-03 3.E+01
WB RM  4 Metals
WB RM  4 Aluminum 2.E-02 2.E-02
WB RM  4 Antimony ND
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Arsenic, inorganic 2.E-01 2.E-01
WB RM  4 Cadmium 1.E-02 1.E-02
WB RM  4 Chromium 1.E-03
WB RM  4 Copper 4.E-02 4.E-02
WB RM  4 Lead --
WB RM  4 Manganese 3.E-02 3.E-02
WB RM  4 Mercury 3.E+00 3.E+00
WB RM  4 Nickel 2.E-02 2.E-02
WB RM  4 Selenium ND
WB RM  4 Silver ND
WB RM  4 Thallium 2.E-01 2.E-01 2.E-01
WB RM  4 Zinc 1.E-01 1.E-01
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 5.E-03 5.E-03
WB RM  4 Tributyltin ion 1.E-02 1.E-02
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 6.E-05
WB RM  4 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  4 Acenaphthene 1.E-03 1.E-03
WB RM  4 Acenaphthylene 2.E-05 2.E-05
WB RM  4 Anthracene 9.E-06
WB RM  4 Benzo(a)anthracene --
WB RM  4 Benzo(a)pyrene --
WB RM  4 Benzo(b)fluoranthene --
WB RM  4 Benzo(g,h,i)perylene 1.E-05 1.E-05
WB RM  4 Benzo(k)fluoranthene --
WB RM  4 Chrysene --
WB RM  4 Dibenzo(a,h)anthracene --
WB RM  4 Dibenzothiophene 5.E-05 5.E-05
WB RM  4 Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
WB RM  4 Fluorene 4.E-04 4.E-04
WB RM  4 Indeno(1,2,3-cd)pyrene --
WB RM  4 Naphthalene 2.E-04 2.E-04
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Phenanthrene 2.E-03 2.E-03
WB RM  4 Pyrene 3.E-03 3.E-03
WB RM  4 Total Carcinogenic PAHs --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 9.E+00 9.E+00
WB RM  4 Dibutyl phthalate 5.E-04 5.E-04
WB RM  4 Diethyl phthalate 3.E-05 3.E-05
WB RM  4 Di-n-octyl phthalate 4.E-02 4.E-02

WB RM  4 Semi-Volatile Organic Compounds
WB RM  4 Benzoic acid 2.E-04
WB RM  4 Benzyl alcohol 1.E-04 1.E-04
WB RM  4 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  4 Dibenzofuran 1.E-04 1.E-04
WB RM  4 Hexachlorobenzene 6.E-03 6.E-03
WB RM  4 Hexachlorobutadiene 1.E-04 1.E-04
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND
WB RM  4 4-Nitrophenol 5.E-03 5.E-03 5.E-03
WB RM  4 Phenol ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 1.E+02 1.E+02
WB RM  4 Total PCB Congeners --
WB RM  4 Total PCBs, Adjusted 1.E+02 1.E+02
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB RM  4 Total PCB TEQ 2.E+01 2.E+01
WB RM  4 Total TEQ 3.E+01 3.E+01
WB RM  4 Pesticides
WB RM  4 Aldrin 1.E-03 1.E-03
WB RM  4 alpha-Hexachlorocyclohexane 9.E-06 9.E-06
WB RM  4 beta-Hexachlorocyclohexane 4.E-05 4.E-05
WB RM  4 Dieldrin 1.E-01 1.E-01
WB RM  4 Endrin 2.E-04 2.E-04
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Endrin aldehyde ND
WB RM  4 Endrin ketone ND
WB RM  4 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  4 Heptachlor 6.E-05 6.E-05
WB RM  4 Heptachlor epoxide 2.E-02 2.E-02
WB RM  4 Total Chlordanes 6.E-02 6.E-02
WB RM  4 Total DDD 2.E-01 2.E-01
WB RM  4 Total DDE 7.E-01 7.E-01
WB RM  4 Total DDT 1.E-01 1.E-01
WB RM  4 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 2.E-01 2.E-02 4.E-02 3.E+00 2.E-02 1.E+01 1.E+02 1.E-03 3.E+01
WB RM  5 Metals
WB RM  5 Aluminum 1.E-02 1.E-02
WB RM  5 Antimony ND
WB RM  5 Arsenic, inorganic 2.E-01 2.E-01
WB RM  5 Cadmium 2.E-02 2.E-02
WB RM  5 Chromium 6.E-04
WB RM  5 Copper 4.E-02 4.E-02
WB RM  5 Lead --
WB RM  5 Manganese 2.E-02 2.E-02
WB RM  5 Mercury 2.E+00 2.E+00
WB RM  5 Nickel 7.E-03 7.E-03
WB RM  5 Selenium ND
WB RM  5 Silver ND
WB RM  5 Thallium 1.E-01 1.E-01 1.E-01
WB RM  5 Zinc 1.E-01 1.E-01
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 3.E-03 3.E-03
WB RM  5 Tributyltin ion ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 8.E-05
WB RM  5 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  5 Acenaphthene 3.E-04 3.E-04
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Acenaphthylene 3.E-05 3.E-05
WB RM  5 Anthracene 4.E-06
WB RM  5 Benzo(a)anthracene --
WB RM  5 Benzo(a)pyrene --
WB RM  5 Benzo(b)fluoranthene --
WB RM  5 Benzo(g,h,i)perylene 4.E-05 4.E-05
WB RM  5 Benzo(k)fluoranthene --
WB RM  5 Chrysene --
WB RM  5 Dibenzo(a,h)anthracene --
WB RM  5 Dibenzothiophene 2.E-05 2.E-05
WB RM  5 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB RM  5 Fluorene 2.E-03 2.E-03
WB RM  5 Indeno(1,2,3-cd)pyrene --
WB RM  5 Naphthalene 3.E-04 3.E-04
WB RM  5 Phenanthrene 2.E-03 2.E-03
WB RM  5 Pyrene 1.E-04 1.E-04
WB RM  5 Total Carcinogenic PAHs --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND
WB RM  5 Dibutyl phthalate ND
WB RM  5 Diethyl phthalate ND
WB RM  5 Di-n-octyl phthalate ND

WB RM  5 Semi-Volatile Organic Compounds
WB RM  5 Benzoic acid 2.E-04
WB RM  5 Benzyl alcohol 1.E-04 1.E-04
WB RM  5 Bis(2-chloroethoxy) methane 8.E-03 8.E-03
WB RM  5 Dibenzofuran 1.E-04 1.E-04
WB RM  5 Hexachlorobenzene 6.E-03 6.E-03
WB RM  5 Hexachlorobutadiene 2.E-04 2.E-04
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND
WB RM  5 4-Nitrophenol ND
WB RM  5 Phenol ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 9 of 55



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 4.E+01 4.E+01
WB RM  5 Total PCB Congeners --
WB RM  5 Total PCBs, Adjusted 4.E+01 4.E+01
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB RM  5 Total PCB TEQ 1.E+01 1.E+01
WB RM  5 Total TEQ 2.E+01 2.E+01
WB RM  5 Pesticides
WB RM  5 Aldrin 2.E-03 2.E-03
WB RM  5 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  5 beta-Hexachlorocyclohexane ND
WB RM  5 Dieldrin 1.E-01 1.E-01
WB RM  5 Endrin 1.E-04 1.E-04
WB RM  5 Endrin aldehyde ND
WB RM  5 Endrin ketone ND
WB RM  5 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  5 Heptachlor ND
WB RM  5 Heptachlor epoxide 2.E-02 2.E-02
WB RM  5 Total Chlordanes 6.E-02 6.E-02
WB RM  5 Total DDD 2.E-01 2.E-01
WB RM  5 Total DDE 4.E-01 4.E-01
WB RM  5 Total DDT 2.E-01 2.E-01
WB RM  5 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 2.E-01 2.E-02 4.E-02 2.E+00 8.E-03 1.E+00 4.E+01 1.E-03 2.E+01
WB RM  6 Metals
WB RM  6 Aluminum 1.E-02 1.E-02
WB RM  6 Antimony 5.E-03 5.E-03
WB RM  6 Arsenic, inorganic 2.E-01 2.E-01
WB RM  6 Cadmium 5.E-02 5.E-02
WB RM  6 Chromium ND
WB RM  6 Copper 4.E-02 4.E-02
WB RM  6 Lead --
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Manganese 3.E-02 3.E-02
WB RM  6 Mercury 2.E+00 2.E+00
WB RM  6 Nickel 2.E-02 2.E-02
WB RM  6 Selenium ND
WB RM  6 Silver 6.E-04 6.E-04
WB RM  6 Thallium 1.E-01 1.E-01 1.E-01
WB RM  6 Zinc 1.E-01 1.E-01
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 4.E-03 4.E-03
WB RM  6 Tributyltin ion 6.E-03 6.E-03
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 3.E-04
WB RM  6 2-Methylnaphthalene 6.E-03 6.E-03
WB RM  6 Acenaphthene 1.E-03 1.E-03
WB RM  6 Acenaphthylene 1.E-04 1.E-04
WB RM  6 Anthracene 5.E-05
WB RM  6 Benzo(a)anthracene --
WB RM  6 Benzo(a)pyrene --
WB RM  6 Benzo(b)fluoranthene --
WB RM  6 Benzo(g,h,i)perylene 9.E-06 9.E-06
WB RM  6 Benzo(k)fluoranthene --
WB RM  6 Chrysene --
WB RM  6 Dibenzo(a,h)anthracene ND
WB RM  6 Dibenzothiophene 6.E-04 6.E-04
WB RM  6 Fluoranthene 7.E-04 7.E-04 7.E-04 7.E-04
WB RM  6 Fluorene 1.E-03 1.E-03
WB RM  6 Indeno(1,2,3-cd)pyrene --
WB RM  6 Naphthalene 2.E-03 2.E-03
WB RM  6 Phenanthrene 3.E-03 3.E-03
WB RM  6 Pyrene 7.E-04 7.E-04
WB RM  6 Total Carcinogenic PAHs --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
WB RM  6 Dibutyl phthalate ND
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Diethyl phthalate ND
WB RM  6 Di-n-octyl phthalate ND

WB RM  6 Semi-Volatile Organic Compounds
WB RM  6 Benzoic acid 2.E-04
WB RM  6 Benzyl alcohol 1.E-04 1.E-04
WB RM  6 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB RM  6 Dibenzofuran 2.E-04 2.E-04
WB RM  6 Hexachlorobenzene 6.E-03 6.E-03
WB RM  6 Hexachlorobutadiene 3.E-04 3.E-04
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND
WB RM  6 4-Nitrophenol 6.E-03 6.E-03 6.E-03
WB RM  6 Phenol ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 3.E+01 3.E+01
WB RM  6 Total PCB Congeners --
WB RM  6 Total PCBs, Adjusted 7.E+01 7.E+01
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB RM  6 Total PCB TEQ 1.E+01 1.E+01
WB RM  6 Total TEQ 2.E+01 2.E+01
WB RM  6 Pesticides
WB RM  6 Aldrin 2.E-03 2.E-03
WB RM  6 alpha-Hexachlorocyclohexane 7.E-06 7.E-06
WB RM  6 beta-Hexachlorocyclohexane 8.E-05 8.E-05
WB RM  6 Dieldrin 1.E-01 1.E-01
WB RM  6 Endrin 1.E-04 1.E-04
WB RM  6 Endrin aldehyde ND
WB RM  6 Endrin ketone ND
WB RM  6 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  6 Heptachlor 5.E-05 5.E-05
WB RM  6 Heptachlor epoxide 2.E-02 2.E-02
WB RM  6 Total Chlordanes 5.E-02 5.E-02
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Total DDD 4.E-01 4.E-01
WB RM  6 Total DDE 4.E-01 4.E-01
WB RM  6 Total DDT 1.E-01 1.E-01
WB RM  6 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 2.E-01 5.E-02 4.E-02 2.E+00 2.E-02 1.E+00 7.E+01 6.E-03 2.E+01
WB RM  7 Metals
WB RM  7 Aluminum 1.E-02 1.E-02
WB RM  7 Antimony ND
WB RM  7 Arsenic, inorganic 2.E-01 2.E-01
WB RM  7 Cadmium 5.E-03 5.E-03
WB RM  7 Chromium 9.E-04
WB RM  7 Copper 4.E-02 4.E-02
WB RM  7 Lead --
WB RM  7 Manganese 3.E-02 3.E-02
WB RM  7 Mercury 3.E+00 3.E+00
WB RM  7 Nickel 2.E-02 2.E-02
WB RM  7 Selenium 2.E-01 2.E-01
WB RM  7 Silver 9.E-04 9.E-04
WB RM  7 Thallium 1.E-01 1.E-01 1.E-01
WB RM  7 Zinc 1.E-01 1.E-01
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 5.E-03 5.E-03
WB RM  7 Tributyltin ion 5.E-03 5.E-03
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 1.E-04
WB RM  7 2-Methylnaphthalene 3.E-02 3.E-02
WB RM  7 Acenaphthene 3.E-03 3.E-03
WB RM  7 Acenaphthylene 5.E-05 5.E-05
WB RM  7 Anthracene 2.E-05
WB RM  7 Benzo(a)anthracene --
WB RM  7 Benzo(a)pyrene ND
WB RM  7 Benzo(b)fluoranthene --
WB RM  7 Benzo(g,h,i)perylene 9.E-06 9.E-06
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Benzo(k)fluoranthene --
WB RM  7 Chrysene --
WB RM  7 Dibenzo(a,h)anthracene ND
WB RM  7 Dibenzothiophene 3.E-04 3.E-04
WB RM  7 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
WB RM  7 Fluorene 3.E-03 3.E-03
WB RM  7 Indeno(1,2,3-cd)pyrene --
WB RM  7 Naphthalene 9.E-03 9.E-03
WB RM  7 Phenanthrene 6.E-03 6.E-03
WB RM  7 Pyrene 6.E-04 6.E-04
WB RM  7 Total Carcinogenic PAHs --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND
WB RM  7 Dibutyl phthalate ND
WB RM  7 Diethyl phthalate ND
WB RM  7 Di-n-octyl phthalate ND

WB RM  7 Semi-Volatile Organic Compounds
WB RM  7 Benzoic acid 3.E-04
WB RM  7 Benzyl alcohol 1.E-04 1.E-04
WB RM  7 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  7 Dibenzofuran 3.E-03 3.E-03
WB RM  7 Hexachlorobenzene 1.E-02 1.E-02
WB RM  7 Hexachlorobutadiene 3.E-03 3.E-03
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND
WB RM  7 4-Nitrophenol 5.E-03 5.E-03 5.E-03
WB RM  7 Phenol ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 8.E+01 8.E+01
WB RM  7 Total PCB Congeners --
WB RM  7 Total PCBs, Adjusted 2.E+02 2.E+02
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 1.E+02 1.E+02
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Total PCB TEQ 1.E+01 1.E+01
WB RM  7 Total TEQ 1.E+02 1.E+02
WB RM  7 Pesticides
WB RM  7 Aldrin 2.E-03 2.E-03
WB RM  7 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  7 beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB RM  7 Dieldrin 9.E-02 9.E-02
WB RM  7 Endrin 1.E-04 1.E-04
WB RM  7 Endrin aldehyde ND
WB RM  7 Endrin ketone ND
WB RM  7 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  7 Heptachlor 4.E-05 4.E-05
WB RM  7 Heptachlor epoxide 2.E-02 2.E-02
WB RM  7 Total Chlordanes 8.E-02 8.E-02
WB RM  7 Total DDD 2.E+00 2.E+00
WB RM  7 Total DDE 1.E+00 1.E+00
WB RM  7 Total DDT 1.E+00 1.E+00
WB RM  7 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 2.E-01 1.E-02 4.E-02 3.E+00 2.E-01 5.E+00 2.E+02 3.E-02 1.E+02
WB RM  8 Metals
WB RM  8 Aluminum 1.E-02 1.E-02
WB RM  8 Antimony ND
WB RM  8 Arsenic, inorganic 2.E-01 2.E-01
WB RM  8 Cadmium 9.E-03 9.E-03
WB RM  8 Chromium 3.E-04
WB RM  8 Copper 7.E-02 7.E-02
WB RM  8 Lead --
WB RM  8 Manganese 4.E-02 4.E-02
WB RM  8 Mercury 2.E+00 2.E+00
WB RM  8 Nickel 2.E-02 2.E-02
WB RM  8 Selenium ND
WB RM  8 Silver 9.E-04 9.E-04
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Thallium 1.E-01 1.E-01 1.E-01
WB RM  8 Zinc 1.E-01 1.E-01
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 7.E-03 7.E-03
WB RM  8 Tributyltin ion ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 6.E-05
WB RM  8 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  8 Acenaphthene 3.E-04 3.E-04
WB RM  8 Acenaphthylene 6.E-05 6.E-05
WB RM  8 Anthracene 9.E-06
WB RM  8 Benzo(a)anthracene --
WB RM  8 Benzo(a)pyrene --
WB RM  8 Benzo(b)fluoranthene --
WB RM  8 Benzo(g,h,i)perylene 2.E-04 2.E-04
WB RM  8 Benzo(k)fluoranthene --
WB RM  8 Chrysene --
WB RM  8 Dibenzo(a,h)anthracene --
WB RM  8 Dibenzothiophene 2.E-04 2.E-04
WB RM  8 Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
WB RM  8 Fluorene 3.E-04 3.E-04
WB RM  8 Indeno(1,2,3-cd)pyrene --
WB RM  8 Naphthalene 6.E-04 6.E-04
WB RM  8 Phenanthrene 2.E-03 2.E-03
WB RM  8 Pyrene 3.E-03 3.E-03
WB RM  8 Total Carcinogenic PAHs --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND
WB RM  8 Dibutyl phthalate ND
WB RM  8 Diethyl phthalate ND
WB RM  8 Di-n-octyl phthalate ND

WB RM  8 Semi-Volatile Organic Compounds
WB RM  8 Benzoic acid 3.E-04
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Benzyl alcohol 1.E-04 1.E-04
WB RM  8 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  8 Dibenzofuran 1.E-04 1.E-04
WB RM  8 Hexachlorobenzene 5.E-03 5.E-03
WB RM  8 Hexachlorobutadiene 5.E-04 5.E-04
WB RM  8 Phenols
WB RM  8 4-Methylphenol 4.E-03 4.E-03 4.E-03
WB RM  8 4-Nitrophenol 5.E-03 5.E-03 5.E-03
WB RM  8 Phenol ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 9.E+01 9.E+01
WB RM  8 Total PCB Congeners --
WB RM  8 Total PCBs, Adjusted 6.E+01 6.E+01
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 9.E+00 9.E+00
WB RM  8 Total PCB TEQ 1.E+01 1.E+01
WB RM  8 Total TEQ 2.E+01 2.E+01
WB RM  8 Pesticides
WB RM  8 Aldrin 1.E-03 1.E-03
WB RM  8 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  8 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB RM  8 Dieldrin 3.E-01 3.E-01
WB RM  8 Endrin 1.E-04 1.E-04
WB RM  8 Endrin aldehyde ND
WB RM  8 Endrin ketone ND
WB RM  8 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  8 Heptachlor ND
WB RM  8 Heptachlor epoxide 2.E-02 2.E-02
WB RM  8 Total Chlordanes 5.E-02 5.E-02
WB RM  8 Total DDD 6.E-01 6.E-01
WB RM  8 Total DDE 8.E-01 8.E-01
WB RM  8 Total DDT 3.E-01 3.E-01
WB RM  8 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 2.E-01 2.E-02 7.E-02 2.E+00 3.E-02 2.E+00 6.E+01 2.E-03 2.E+01
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 2.E-02 2.E-02
WB RM 8 SIL Antimony ND
WB RM 8 SIL Arsenic, inorganic 1.E-01 1.E-01
WB RM 8 SIL Cadmium 2.E-02 2.E-02
WB RM 8 SIL Chromium 2.E-03
WB RM 8 SIL Copper 5.E-02 5.E-02
WB RM 8 SIL Lead --
WB RM 8 SIL Manganese 3.E-02 3.E-02
WB RM 8 SIL Mercury 2.E+00 2.E+00
WB RM 8 SIL Nickel ND
WB RM 8 SIL Selenium ND
WB RM 8 SIL Silver ND
WB RM 8 SIL Thallium 9.E-02 9.E-02 9.E-02
WB RM 8 SIL Zinc 1.E-01 1.E-01
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA
WB RM 8 SIL Tributyltin ion NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA
WB RM 8 SIL 2-Methylnaphthalene 2.E-02 2.E-02
WB RM 8 SIL Acenaphthene 1.E-03 1.E-03
WB RM 8 SIL Acenaphthylene ND
WB RM 8 SIL Anthracene ND
WB RM 8 SIL Benzo(a)anthracene ND
WB RM 8 SIL Benzo(a)pyrene ND
WB RM 8 SIL Benzo(b)fluoranthene ND
WB RM 8 SIL Benzo(g,h,i)perylene ND
WB RM 8 SIL Benzo(k)fluoranthene ND
WB RM 8 SIL Chrysene ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND
WB RM 8 SIL Dibenzothiophene NA
WB RM 8 SIL Fluoranthene ND
WB RM 8 SIL Fluorene ND
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND
WB RM 8 SIL Naphthalene ND
WB RM 8 SIL Phenanthrene ND
WB RM 8 SIL Pyrene ND
WB RM 8 SIL Total Carcinogenic PAHs --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND
WB RM 8 SIL Dibutyl phthalate ND
WB RM 8 SIL Diethyl phthalate ND
WB RM 8 SIL Di-n-octyl phthalate ND

WB RM 8 SIL Semi-Volatile Organic Compounds
WB RM 8 SIL Benzoic acid ND
WB RM 8 SIL Benzyl alcohol ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND
WB RM 8 SIL Dibenzofuran ND
WB RM 8 SIL Hexachlorobenzene ND
WB RM 8 SIL Hexachlorobutadiene ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND
WB RM 8 SIL 4-Nitrophenol ND
WB RM 8 SIL Phenol ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 5.E+02 5.E+02
WB RM 8 SIL Total PCB Congeners --
WB RM 8 SIL Total PCBs, Adjusted 4.E+02 4.E+02
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 8.E+00 8.E+00
WB RM 8 SIL Total PCB TEQ 3.E+01 3.E+01
WB RM 8 SIL Total TEQ 4.E+01 4.E+01
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Dieldrin ND
WB RM 8 SIL Endrin ND
WB RM 8 SIL Endrin aldehyde ND
WB RM 8 SIL Endrin ketone ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND
WB RM 8 SIL Heptachlor ND
WB RM 8 SIL Heptachlor epoxide ND
WB RM 8 SIL Total Chlordanes ND
WB RM 8 SIL Total DDD 1.E-01 1.E-01
WB RM 8 SIL Total DDE 4.E-01 4.E-01
WB RM 8 SIL Total DDT 4.E-02 4.E-02
WB RM 8 SIL Total Endosulfan 1.E-02 1.E-02 1.E-02 1.E-02

Exposure Point Total 2.E-01 1.E-01 2.E-02 5.E-02 2.E+00 1.E-02 6.E-01 4.E+02 2.E-02 4.E+01
WB RM  9 Metals
WB RM  9 Aluminum 2.E-02 2.E-02
WB RM  9 Antimony 3.E-02 3.E-02
WB RM  9 Arsenic, inorganic 2.E-01 2.E-01
WB RM  9 Cadmium 5.E-03 5.E-03
WB RM  9 Chromium 5.E-04
WB RM  9 Copper 8.E-02 8.E-02
WB RM  9 Lead --
WB RM  9 Manganese 4.E-02 4.E-02
WB RM  9 Mercury 3.E+00 3.E+00
WB RM  9 Nickel 2.E-02 2.E-02
WB RM  9 Selenium 1.E-01 1.E-01
WB RM  9 Silver 1.E-03 1.E-03
WB RM  9 Thallium 2.E-01 2.E-01 2.E-01
WB RM  9 Zinc 1.E-01 1.E-01
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 3.E-03 3.E-03
WB RM  9 Tributyltin ion ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 7.E-05
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 2-Methylnaphthalene 3.E-03 3.E-03
WB RM  9 Acenaphthene 1.E-04 1.E-04
WB RM  9 Acenaphthylene 4.E-05 4.E-05
WB RM  9 Anthracene 1.E-05
WB RM  9 Benzo(a)anthracene --
WB RM  9 Benzo(a)pyrene --
WB RM  9 Benzo(b)fluoranthene --
WB RM  9 Benzo(g,h,i)perylene 8.E-05 8.E-05
WB RM  9 Benzo(k)fluoranthene --
WB RM  9 Chrysene --
WB RM  9 Dibenzo(a,h)anthracene ND
WB RM  9 Dibenzothiophene 7.E-05 7.E-05
WB RM  9 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB RM  9 Fluorene 3.E-04 3.E-04
WB RM  9 Indeno(1,2,3-cd)pyrene --
WB RM  9 Naphthalene 6.E-04 6.E-04
WB RM  9 Phenanthrene 9.E-04 9.E-04
WB RM  9 Pyrene 2.E-04 2.E-04
WB RM  9 Total Carcinogenic PAHs --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND
WB RM  9 Dibutyl phthalate ND
WB RM  9 Diethyl phthalate ND
WB RM  9 Di-n-octyl phthalate ND

WB RM  9 Semi-Volatile Organic Compounds
WB RM  9 Benzoic acid 2.E-04
WB RM  9 Benzyl alcohol 1.E-04 1.E-04
WB RM  9 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  9 Dibenzofuran 1.E-04 1.E-04
WB RM  9 Hexachlorobenzene 7.E-03 7.E-03
WB RM  9 Hexachlorobutadiene ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 5.E-03 5.E-03 5.E-03
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 4-Nitrophenol ND
WB RM  9 Phenol ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 9.E+01 9.E+01
WB RM  9 Total PCB Congeners --
WB RM  9 Total PCBs, Adjusted 9.E+01 9.E+01
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB RM  9 Total PCB TEQ 2.E+01 2.E+01
WB RM  9 Total TEQ 3.E+01 3.E+01
WB RM  9 Pesticides
WB RM  9 Aldrin 3.E-03 3.E-03
WB RM  9 alpha-Hexachlorocyclohexane 9.E-06 9.E-06
WB RM  9 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB RM  9 Dieldrin 1.E-01 1.E-01
WB RM  9 Endrin 2.E-04 2.E-04
WB RM  9 Endrin aldehyde ND
WB RM  9 Endrin ketone 3.E-05 3.E-05
WB RM  9 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  9 Heptachlor ND
WB RM  9 Heptachlor epoxide 2.E-02 2.E-02
WB RM  9 Total Chlordanes 9.E-02 9.E-02
WB RM  9 Total DDD 2.E-01 2.E-01
WB RM  9 Total DDE 6.E-01 6.E-01
WB RM  9 Total DDT 3.E-02 3.E-02
WB RM  9 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 2.E-01 6.E-03 8.E-02 3.E+00 1.E-01 1.E+00 9.E+01 3.E-03 3.E+01
WB RM  10 Metals
WB RM  10 Aluminum 2.E-02 2.E-02
WB RM  10 Antimony 3.E+01 3.E+01
WB RM  10 Arsenic, inorganic 2.E-01 2.E-01
WB RM  10 Cadmium 4.E-01 4.E-01
WB RM  10 Chromium 2.E-04
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Copper 1.E-01 1.E-01
WB RM  10 Lead --
WB RM  10 Manganese 5.E-02 5.E-02
WB RM  10 Mercury 3.E+00 3.E+00
WB RM  10 Nickel 2.E-02 2.E-02
WB RM  10 Selenium ND
WB RM  10 Silver 3.E-02 3.E-02
WB RM  10 Thallium 2.E-01 2.E-01 2.E-01
WB RM  10 Zinc 8.E-02 8.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 3.E-03 3.E-03
WB RM  10 Tributyltin ion ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 1.E-04
WB RM  10 2-Methylnaphthalene 3.E-03 3.E-03
WB RM  10 Acenaphthene 3.E-04 3.E-04
WB RM  10 Acenaphthylene 1.E-05 1.E-05
WB RM  10 Anthracene 6.E-06
WB RM  10 Benzo(a)anthracene ND
WB RM  10 Benzo(a)pyrene ND
WB RM  10 Benzo(b)fluoranthene ND
WB RM  10 Benzo(g,h,i)perylene ND
WB RM  10 Benzo(k)fluoranthene ND
WB RM  10 Chrysene ND
WB RM  10 Dibenzo(a,h)anthracene ND
WB RM  10 Dibenzothiophene ND
WB RM  10 Fluoranthene ND
WB RM  10 Fluorene 2.E-04 2.E-04
WB RM  10 Indeno(1,2,3-cd)pyrene ND
WB RM  10 Naphthalene 3.E-04 3.E-04
WB RM  10 Phenanthrene 4.E-04 4.E-04
WB RM  10 Pyrene ND
WB RM  10 Total Carcinogenic PAHs --
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
WB RM  10 Dibutyl phthalate ND
WB RM  10 Diethyl phthalate ND
WB RM  10 Di-n-octyl phthalate ND

WB RM  10 Semi-Volatile Organic Compounds
WB RM  10 Benzoic acid 2.E-04
WB RM  10 Benzyl alcohol 1.E-04 1.E-04
WB RM  10 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB RM  10 Dibenzofuran 8.E-05 8.E-05
WB RM  10 Hexachlorobenzene 5.E-03 5.E-03
WB RM  10 Hexachlorobutadiene 2.E-05 2.E-05
WB RM  10 Phenols
WB RM  10 4-Methylphenol 5.E-03 5.E-03 5.E-03
WB RM  10 4-Nitrophenol ND
WB RM  10 Phenol 2.E-03 2.E-03 2.E-03
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA
WB RM  10 Total PCB Congeners --
WB RM  10 Total PCBs, Adjusted 8.E+01 8.E+01
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB RM  10 Total PCB TEQ 2.E+01 2.E+01
WB RM  10 Total TEQ 2.E+01 2.E+01
WB RM  10 Pesticides
WB RM  10 Aldrin 1.E-03 1.E-03
WB RM  10 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  10 beta-Hexachlorocyclohexane ND
WB RM  10 Dieldrin 8.E-02 8.E-02
WB RM  10 Endrin 1.E-04 1.E-04
WB RM  10 Endrin aldehyde 4.E-05 4.E-05
WB RM  10 Endrin ketone 7.E-05 7.E-05
WB RM  10 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Heptachlor 4.E-05 4.E-05
WB RM  10 Heptachlor epoxide 1.E-02 1.E-02
WB RM  10 Total Chlordanes 4.E-02 4.E-02
WB RM  10 Total DDD 2.E-01 2.E-01
WB RM  10 Total DDE 4.E-01 4.E-01
WB RM  10 Total DDT 2.E-01 2.E-01
WB RM  10 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 3.E+01 2.E-01 4.E-01 1.E-01 3.E+00 3.E-02 1.E+00 8.E+01 3.E-03 2.E+01 2.E-03
WB RM  11 Metals
WB RM  11 Aluminum 1.E-02 1.E-02
WB RM  11 Antimony ND
WB RM  11 Arsenic, inorganic 1.E-01 1.E-01
WB RM  11 Cadmium 3.E-02 3.E-02
WB RM  11 Chromium ND
WB RM  11 Copper 6.E-02 6.E-02
WB RM  11 Lead --
WB RM  11 Manganese 4.E-02 4.E-02
WB RM  11 Mercury 2.E+00 2.E+00
WB RM  11 Nickel 2.E-02 2.E-02
WB RM  11 Selenium 5.E-01 5.E-01
WB RM  11 Silver 1.E-03 1.E-03
WB RM  11 Thallium 9.E-02 9.E-02 9.E-02
WB RM  11 Zinc 8.E-02 8.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 3.E-03 3.E-03
WB RM  11 Tributyltin ion ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 3.E-05
WB RM  11 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  11 Acenaphthene 2.E-04 2.E-04
WB RM  11 Acenaphthylene 5.E-06 5.E-06
WB RM  11 Anthracene 8.E-06
WB RM  11 Benzo(a)anthracene ND
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Benzo(a)pyrene ND
WB RM  11 Benzo(b)fluoranthene ND
WB RM  11 Benzo(g,h,i)perylene ND
WB RM  11 Benzo(k)fluoranthene ND
WB RM  11 Chrysene ND
WB RM  11 Dibenzo(a,h)anthracene ND
WB RM  11 Dibenzothiophene 5.E-05 5.E-05
WB RM  11 Fluoranthene ND
WB RM  11 Fluorene 3.E-04 3.E-04
WB RM  11 Indeno(1,2,3-cd)pyrene ND
WB RM  11 Naphthalene 2.E-04 2.E-04
WB RM  11 Phenanthrene 6.E-04 6.E-04
WB RM  11 Pyrene ND
WB RM  11 Total Carcinogenic PAHs --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
WB RM  11 Dibutyl phthalate 8.E-04 8.E-04
WB RM  11 Diethyl phthalate ND
WB RM  11 Di-n-octyl phthalate ND

WB RM  11 Semi-Volatile Organic Compounds
WB RM  11 Benzoic acid 3.E-04
WB RM  11 Benzyl alcohol 6.E-05 6.E-05
WB RM  11 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB RM  11 Dibenzofuran 1.E-04 1.E-04
WB RM  11 Hexachlorobenzene 5.E-03 5.E-03
WB RM  11 Hexachlorobutadiene 1.E-05 1.E-05
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND
WB RM  11 4-Nitrophenol 5.E-03 5.E-03 5.E-03
WB RM  11 Phenol ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA
WB RM  11 Total PCB Congeners --
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Total PCBs, Adjusted 7.E+02 7.E+02
WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB RM  11 Total PCB TEQ 7.E+01 7.E+01
WB RM  11 Total TEQ 8.E+01 8.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 1.E-03 1.E-03
WB RM  11 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB RM  11 beta-Hexachlorocyclohexane 4.E-05 4.E-05
WB RM  11 Dieldrin 7.E-02 7.E-02
WB RM  11 Endrin 4.E-04 4.E-04
WB RM  11 Endrin aldehyde ND
WB RM  11 Endrin ketone 2.E-05 2.E-05
WB RM  11 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  11 Heptachlor 4.E-05 4.E-05
WB RM  11 Heptachlor epoxide 1.E-02 1.E-02
WB RM  11 Total Chlordanes 4.E-02 4.E-02
WB RM  11 Total DDD 3.E-02 3.E-02
WB RM  11 Total DDE 2.E-01 2.E-01
WB RM  11 Total DDT 3.E-02 3.E-02
WB RM  11 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 1.E-01 3.E-02 6.E-02 2.E+00 5.E-01 8.E-01 7.E+02 1.E-03 8.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-02 1.E-02
WB Study Area Wide Antimony 3.E+00 3.E+00
WB Study Area Wide Arsenic, inorganic 2.E-01 2.E-01
WB Study Area Wide Cadmium 8.E-02 8.E-02
WB Study Area Wide Chromium 6.E-04
WB Study Area Wide Copper 5.E-02 5.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 3.E-02 3.E-02
WB Study Area Wide Mercury 2.E+00 2.E+00
WB Study Area Wide Nickel 1.E-02 1.E-02
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Selenium 5.E-01 5.E-01
WB Study Area Wide Silver 3.E-03 3.E-03
WB Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
WB Study Area Wide Zinc 9.E-02 9.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 5.E-03 5.E-03
WB Study Area Wide Tributyltin ion 1.E-02 1.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 1.E-04
WB Study Area Wide 2-Methylnaphthalene 1.E-02 1.E-02
WB Study Area Wide Acenaphthene 1.E-03 1.E-03
WB Study Area Wide Acenaphthylene 4.E-05 4.E-05
WB Study Area Wide Anthracene 2.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 4.E-05 4.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Chrysene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 2.E-04 2.E-04
WB Study Area Wide Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
WB Study Area Wide Fluorene 8.E-04 8.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 2.E-03 2.E-03
WB Study Area Wide Phenanthrene 2.E-03 2.E-03
WB Study Area Wide Pyrene 6.E-04 6.E-04
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 1.E+00 1.E+00
WB Study Area Wide Dibutyl phthalate 8.E-04 8.E-04
WB Study Area Wide Diethyl phthalate 3.E-05 3.E-05
WB Study Area Wide Di-n-octyl phthalate 4.E-02 4.E-02
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 2.E-04
WB Study Area Wide Benzyl alcohol 1.E-04 1.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB Study Area Wide Dibenzofuran 7.E-04 7.E-04
WB Study Area Wide Hexachlorobenzene 7.E-03 7.E-03
WB Study Area Wide Hexachlorobutadiene 5.E-04 5.E-04
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 5.E-03 5.E-03 5.E-03
WB Study Area Wide 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB Study Area Wide Phenol 2.E-03 2.E-03 2.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+02 3.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 2.E+02 2.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB Study Area Wide Total PCB TEQ 2.E+01 2.E+01
WB Study Area Wide Total TEQ 4.E+01 4.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 2.E-03 2.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 8.E-06 8.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 6.E-05 6.E-05
WB Study Area Wide Dieldrin 1.E-01 1.E-01
WB Study Area Wide Endrin 2.E-04 2.E-04
WB Study Area Wide Endrin aldehyde 4.E-05 4.E-05
WB Study Area Wide Endrin ketone 1.E-04 1.E-04
WB Study Area Wide gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB Study Area Wide Heptachlor 5.E-05 5.E-05
WB Study Area Wide Heptachlor epoxide 2.E-02 2.E-02
WB Study Area Wide Total Chlordanes 5.E-02 5.E-02
WB Study Area Wide Total DDD 3.E-01 3.E-01
WB Study Area Wide Total DDE 6.E-01 6.E-01
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Total DDT 4.E-01 4.E-01
WB Study Area Wide Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 3.E+00 2.E-01 8.E-02 5.E-02 2.E+00 5.E-01 3.E+00 2.E+02 1.E-02 4.E+01 2.E-03
F RM  2 Metals
F RM  2 Aluminum 3.E-03 3.E-03
F RM  2 Antimony ND
F RM  2 Arsenic, inorganic 2.E-01 2.E-01
F RM  2 Cadmium ND
F RM  2 Chromium 3.E-04
F RM  2 Copper 2.E-02 2.E-02
F RM  2 Lead --
F RM  2 Manganese 7.E-03 7.E-03
F RM  2 Mercury 1.E+00 1.E+00
F RM  2 Nickel 1.E-02 1.E-02
F RM  2 Selenium ND
F RM  2 Silver 8.E-04 8.E-04
F RM  2 Thallium 2.E-01 2.E-01 2.E-01
F RM  2 Zinc 5.E-02 5.E-02
F RM  2 Butyltins
F RM  2 Dibutyltin ion 2.E-03 2.E-03
F RM  2 Tributyltin ion ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 3.E-05
F RM  2 2-Methylnaphthalene 7.E-04 7.E-04
F RM  2 Acenaphthene ND
F RM  2 Acenaphthylene 9.E-06 9.E-06
F RM  2 Anthracene 4.E-06
F RM  2 Benzo(a)anthracene ND
F RM  2 Benzo(a)pyrene ND
F RM  2 Benzo(b)fluoranthene ND
F RM  2 Benzo(g,h,i)perylene ND
F RM  2 Benzo(k)fluoranthene ND
F RM  2 Chrysene ND
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Dibenzo(a,h)anthracene ND
F RM  2 Dibenzothiophene 1.E-05 1.E-05
F RM  2 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
F RM  2 Fluorene ND
F RM  2 Indeno(1,2,3-cd)pyrene ND
F RM  2 Naphthalene 8.E-05 8.E-05
F RM  2 Phenanthrene ND
F RM  2 Pyrene ND
F RM  2 Total Carcinogenic PAHs --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND
F RM  2 Dibutyl phthalate ND
F RM  2 Diethyl phthalate ND

F RM  2 Semi-Volatile Organic Compounds
F RM  2 Benzyl alcohol ND
F RM  2 Hexachlorobenzene 9.E-04 9.E-04
F RM  2 Hexachlorobutadiene ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA
F RM  2 Total PCB Congeners --
F RM  2 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 4.E-01 4.E-01
F RM  2 Total PCB TEQ 4.E+00 4.E+00
F RM  2 Total TEQ 4.E+00 4.E+00
F RM  2 Pesticides
F RM  2 Aldrin 5.E-04 5.E-04
F RM  2 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  2 beta-Hexachlorocyclohexane ND
F RM  2 Dieldrin 2.E-02 2.E-02
F RM  2 Endrin 5.E-05 5.E-05
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Endrin aldehyde ND
F RM  2 Endrin ketone ND
F RM  2 gamma-Hexachlorocyclohexane ND
F RM  2 Heptachlor ND
F RM  2 Heptachlor epoxide 4.E-03 4.E-03
F RM  2 Total Chlordanes 6.E-03 6.E-03
F RM  2 Total DDD 1.E-02 1.E-02
F RM  2 Total DDE 5.E-02 5.E-02
F RM  2 Total DDT 3.E-03 3.E-03
F RM  2 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 3.E-01 2.E-01 8.E-05 2.E-02 1.E+00 1.E-02 3.E-01 2.E+01 7.E-04 4.E+00
F RM  3 Metals
F RM  3 Aluminum 7.E-03 7.E-03
F RM  3 Antimony ND
F RM  3 Arsenic, inorganic 2.E-01 2.E-01
F RM  3 Cadmium ND
F RM  3 Chromium ND
F RM  3 Copper 5.E-02 5.E-02
F RM  3 Lead --
F RM  3 Manganese 6.E-03 6.E-03
F RM  3 Mercury 4.E+00 4.E+00
F RM  3 Nickel 1.E-02 1.E-02
F RM  3 Selenium ND
F RM  3 Silver ND
F RM  3 Thallium 3.E-01 3.E-01 3.E-01
F RM  3 Zinc 6.E-02 6.E-02
F RM  3 Butyltins
F RM  3 Dibutyltin ion 3.E-03 3.E-03
F RM  3 Tributyltin ion 4.E-03 4.E-03
F RM  3 PAHs
F RM  3 1-Methylnaphthalene 7.E-05
F RM  3 2-Methylnaphthalene 1.E-03 1.E-03
F RM  3 Acenaphthene ND
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 Acenaphthylene 5.E-06 5.E-06
F RM  3 Anthracene 5.E-06
F RM  3 Benzo(a)anthracene --
F RM  3 Benzo(a)pyrene ND
F RM  3 Benzo(b)fluoranthene ND
F RM  3 Benzo(g,h,i)perylene ND
F RM  3 Benzo(k)fluoranthene ND
F RM  3 Chrysene --
F RM  3 Dibenzo(a,h)anthracene ND
F RM  3 Dibenzothiophene 2.E-05 2.E-05
F RM  3 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F RM  3 Fluorene ND
F RM  3 Indeno(1,2,3-cd)pyrene ND
F RM  3 Naphthalene 1.E-04 1.E-04
F RM  3 Phenanthrene 2.E-04 2.E-04
F RM  3 Pyrene 3.E-04 3.E-04
F RM  3 Total Carcinogenic PAHs --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND
F RM  3 Dibutyl phthalate ND
F RM  3 Diethyl phthalate ND

F RM  3 Semi-Volatile Organic Compounds
F RM  3 Benzyl alcohol ND
F RM  3 Hexachlorobenzene 1.E-03 1.E-03
F RM  3 Hexachlorobutadiene 5.E-05 5.E-05
F RM  3 Phenols
F RM  3 4-Nitrophenol ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 6.E+00 6.E+00
F RM  3 Total PCB Congeners --
F RM  3 Total PCBs, Adjusted 4.E+00 4.E+00
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 5.E-01 5.E-01
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 Total PCB TEQ 1.E+00 1.E+00
F RM  3 Total TEQ 2.E+00 2.E+00
F RM  3 Pesticides
F RM  3 Aldrin 4.E-04 4.E-04
F RM  3 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  3 beta-Hexachlorocyclohexane 2.E-02 2.E-02
F RM  3 Dieldrin 1.E-01 1.E-01
F RM  3 Endrin ND
F RM  3 Endrin aldehyde 1.E-02 1.E-02
F RM  3 Endrin ketone ND
F RM  3 gamma-Hexachlorocyclohexane ND
F RM  3 Heptachlor ND
F RM  3 Heptachlor epoxide 4.E-03 4.E-03
F RM  3 Total Chlordanes 3.E-02 3.E-02
F RM  3 Total DDD 2.E-02 2.E-02
F RM  3 Total DDE 1.E-01 1.E-01
F RM  3 Total DDT 5.E-02 5.E-02
F RM  3 Total Endosulfan ND

Exposure Point Total 4.E-01 2.E-01 8.E-04 5.E-02 4.E+00 1.E-02 7.E-01 4.E+00 1.E-03 2.E+00
F RM  4 Metals
F RM  4 Aluminum 3.E-03 3.E-03
F RM  4 Antimony ND
F RM  4 Arsenic, inorganic 1.E-01 1.E-01
F RM  4 Cadmium ND
F RM  4 Chromium ND
F RM  4 Copper 2.E-02 2.E-02
F RM  4 Lead --
F RM  4 Manganese 8.E-03 8.E-03
F RM  4 Mercury 5.E+00 5.E+00
F RM  4 Nickel 7.E-03 7.E-03
F RM  4 Selenium ND
F RM  4 Silver ND
F RM  4 Thallium 1.E-01 1.E-01 1.E-01
F RM  4 Zinc 6.E-02 6.E-02
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Butyltins
F RM  4 Dibutyltin ion 5.E-03 5.E-03
F RM  4 Tributyltin ion 6.E-03 6.E-03
F RM  4 PAHs
F RM  4 1-Methylnaphthalene 2.E-05
F RM  4 2-Methylnaphthalene 4.E-04 4.E-04
F RM  4 Acenaphthene ND
F RM  4 Acenaphthylene 1.E-05 1.E-05
F RM  4 Anthracene 4.E-06
F RM  4 Benzo(a)anthracene --
F RM  4 Benzo(a)pyrene --
F RM  4 Benzo(b)fluoranthene --
F RM  4 Benzo(g,h,i)perylene 2.E-05 2.E-05
F RM  4 Benzo(k)fluoranthene --
F RM  4 Chrysene --
F RM  4 Dibenzo(a,h)anthracene --
F RM  4 Dibenzothiophene 3.E-05 3.E-05
F RM  4 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  4 Fluorene ND
F RM  4 Indeno(1,2,3-cd)pyrene --
F RM  4 Naphthalene 1.E-04 1.E-04
F RM  4 Phenanthrene 3.E-04 3.E-04
F RM  4 Pyrene ND
F RM  4 Total Carcinogenic PAHs --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND
F RM  4 Dibutyl phthalate 9.E-04 9.E-04
F RM  4 Diethyl phthalate 4.E-05 4.E-05

F RM  4 Semi-Volatile Organic Compounds
F RM  4 Benzyl alcohol 1.E-04 1.E-04
F RM  4 Hexachlorobenzene 1.E-03 1.E-03
F RM  4 Hexachlorobutadiene 3.E-05 3.E-05
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Phenols
F RM  4 4-Nitrophenol 5.E-03 5.E-03 5.E-03
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA
F RM  4 Total PCB Congeners --
F RM  4 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 7.E-01 7.E-01
F RM  4 Total PCB TEQ 3.E+00 3.E+00
F RM  4 Total TEQ 3.E+00 3.E+00
F RM  4 Pesticides
F RM  4 Aldrin 4.E-04 4.E-04
F RM  4 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  4 beta-Hexachlorocyclohexane 9.E-06 9.E-06
F RM  4 Dieldrin 2.E-02 2.E-02
F RM  4 Endrin ND
F RM  4 Endrin aldehyde ND
F RM  4 Endrin ketone ND
F RM  4 gamma-Hexachlorocyclohexane ND
F RM  4 Heptachlor ND
F RM  4 Heptachlor epoxide 3.E-03 3.E-03
F RM  4 Total Chlordanes 9.E-03 9.E-03
F RM  4 Total DDD 2.E-02 2.E-02
F RM  4 Total DDE 5.E-02 5.E-02
F RM  4 Total DDT 8.E-03 8.E-03
F RM  4 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 1.E-01 5.E-04 2.E-02 5.E+00 1.E-02 2.E-01 2.E+01 4.E-04 3.E+00
F RM  5 Metals
F RM  5 Aluminum 8.E-03 8.E-03
F RM  5 Antimony ND
F RM  5 Arsenic, inorganic 1.E-01 1.E-01
F RM  5 Cadmium ND
F RM  5 Chromium ND
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Copper 6.E-02 6.E-02
F RM  5 Lead --
F RM  5 Manganese 6.E-03 6.E-03
F RM  5 Mercury 4.E+00 4.E+00
F RM  5 Nickel 2.E-02 2.E-02
F RM  5 Selenium ND
F RM  5 Silver ND
F RM  5 Thallium 1.E-01 1.E-01 1.E-01
F RM  5 Zinc 7.E-02 7.E-02
F RM  5 Butyltins
F RM  5 Dibutyltin ion 5.E-03 5.E-03
F RM  5 Tributyltin ion ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 2.E-05
F RM  5 2-Methylnaphthalene 5.E-04 5.E-04
F RM  5 Acenaphthene ND
F RM  5 Acenaphthylene 5.E-05 5.E-05
F RM  5 Anthracene 1.E-05
F RM  5 Benzo(a)anthracene --
F RM  5 Benzo(a)pyrene --
F RM  5 Benzo(b)fluoranthene --
F RM  5 Benzo(g,h,i)perylene 1.E-04 1.E-04
F RM  5 Benzo(k)fluoranthene --
F RM  5 Chrysene --
F RM  5 Dibenzo(a,h)anthracene --
F RM  5 Dibenzothiophene 8.E-05 8.E-05
F RM  5 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
F RM  5 Fluorene 9.E-05 9.E-05
F RM  5 Indeno(1,2,3-cd)pyrene --
F RM  5 Naphthalene 3.E-04 3.E-04
F RM  5 Phenanthrene 8.E-04 8.E-04
F RM  5 Pyrene 6.E-04 6.E-04
F RM  5 Total Carcinogenic PAHs --
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND
F RM  5 Dibutyl phthalate ND
F RM  5 Diethyl phthalate ND

F RM  5 Semi-Volatile Organic Compounds
F RM  5 Benzyl alcohol 9.E-05 9.E-05
F RM  5 Hexachlorobenzene 1.E-03 1.E-03
F RM  5 Hexachlorobutadiene ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 5.E+00 5.E+00
F RM  5 Total PCB Congeners --
F RM  5 Total PCBs, Adjusted 3.E+00 3.E+00
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F RM  5 Total PCB TEQ 7.E-01 7.E-01
F RM  5 Total TEQ 1.E+00 1.E+00
F RM  5 Pesticides
F RM  5 Aldrin ND
F RM  5 alpha-Hexachlorocyclohexane ND
F RM  5 beta-Hexachlorocyclohexane ND
F RM  5 Dieldrin 1.E-02 1.E-02
F RM  5 Endrin ND
F RM  5 Endrin aldehyde 1.E-02 1.E-02
F RM  5 Endrin ketone ND
F RM  5 gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
F RM  5 Heptachlor ND
F RM  5 Heptachlor epoxide 3.E-03 3.E-03
F RM  5 Total Chlordanes 7.E-03 7.E-03
F RM  5 Total DDD 2.E-02 2.E-02
F RM  5 Total DDE 6.E-02 6.E-02
F RM  5 Total DDT 4.E-02 4.E-02
F RM  5 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 2.E-01 1.E-01 2.E-03 6.E-02 4.E+00 2.E-02 3.E-01 3.E+00 5.E-04 1.E+00
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Metals
F RM  6 Aluminum 1.E-02 1.E-02
F RM  6 Antimony ND
F RM  6 Arsenic, inorganic 1.E-01 1.E-01
F RM  6 Cadmium 2.E-03 2.E-03
F RM  6 Chromium ND
F RM  6 Copper 2.E-02 2.E-02
F RM  6 Lead --
F RM  6 Manganese 7.E-03 7.E-03
F RM  6 Mercury 3.E+00 3.E+00
F RM  6 Nickel 6.E-03 6.E-03
F RM  6 Selenium ND
F RM  6 Silver ND
F RM  6 Thallium 1.E-01 1.E-01 1.E-01
F RM  6 Zinc 6.E-02 6.E-02
F RM  6 Butyltins
F RM  6 Dibutyltin ion 6.E-03 6.E-03
F RM  6 Tributyltin ion 5.E-03 5.E-03
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 3.E-05
F RM  6 2-Methylnaphthalene 7.E-04 7.E-04
F RM  6 Acenaphthene 2.E-04 2.E-04
F RM  6 Acenaphthylene 1.E-05 1.E-05
F RM  6 Anthracene 8.E-06
F RM  6 Benzo(a)anthracene --
F RM  6 Benzo(a)pyrene --
F RM  6 Benzo(b)fluoranthene --
F RM  6 Benzo(g,h,i)perylene 6.E-06 6.E-06
F RM  6 Benzo(k)fluoranthene --
F RM  6 Chrysene --
F RM  6 Dibenzo(a,h)anthracene ND
F RM  6 Dibenzothiophene 9.E-05 9.E-05
F RM  6 Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
F RM  6 Fluorene 1.E-04 1.E-04
F RM  6 Indeno(1,2,3-cd)pyrene --
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Naphthalene 3.E-04 3.E-04
F RM  6 Phenanthrene 5.E-04 5.E-04
F RM  6 Pyrene ND
F RM  6 Total Carcinogenic PAHs --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 9.E-03 9.E-03
F RM  6 Dibutyl phthalate ND
F RM  6 Diethyl phthalate ND

F RM  6 Semi-Volatile Organic Compounds
F RM  6 Benzyl alcohol ND
F RM  6 Hexachlorobenzene 9.E-04 9.E-04
F RM  6 Hexachlorobutadiene ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 4.E+00 4.E+00
F RM  6 Total PCB Congeners --
F RM  6 Total PCBs, Adjusted 8.E+00 8.E+00
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 7.E-01 7.E-01
F RM  6 Total PCB TEQ 8.E-01 8.E-01
F RM  6 Total TEQ 2.E+00 2.E+00
F RM  6 Pesticides
F RM  6 Aldrin ND
F RM  6 alpha-Hexachlorocyclohexane ND
F RM  6 beta-Hexachlorocyclohexane ND
F RM  6 Dieldrin 1.E-02 1.E-02
F RM  6 Endrin 2.E-05 2.E-05
F RM  6 Endrin aldehyde ND
F RM  6 Endrin ketone ND
F RM  6 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F RM  6 Heptachlor ND
F RM  6 Heptachlor epoxide 3.E-03 3.E-03
F RM  6 Total Chlordanes 2.E-02 2.E-02
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Total DDD 3.E-02 3.E-02
F RM  6 Total DDE 5.E-02 5.E-02
F RM  6 Total DDT 3.E-02 3.E-02
F RM  6 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 1.E-01 3.E-03 2.E-02 3.E+00 6.E-03 3.E-01 8.E+00 7.E-04 2.E+00
F RM  7 Metals
F RM  7 Aluminum 3.E-03 3.E-03
F RM  7 Antimony ND
F RM  7 Arsenic, inorganic 1.E-01 1.E-01
F RM  7 Cadmium ND
F RM  7 Chromium ND
F RM  7 Copper 2.E-02 2.E-02
F RM  7 Lead --
F RM  7 Manganese 8.E-03 8.E-03
F RM  7 Mercury 5.E+00 5.E+00
F RM  7 Nickel 6.E-03 6.E-03
F RM  7 Selenium ND
F RM  7 Silver ND
F RM  7 Thallium 1.E-01 1.E-01 1.E-01
F RM  7 Zinc 6.E-02 6.E-02
F RM  7 Butyltins
F RM  7 Dibutyltin ion 6.E-03 6.E-03
F RM  7 Tributyltin ion 3.E-03 3.E-03
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 9.E-06
F RM  7 2-Methylnaphthalene 4.E-04 4.E-04
F RM  7 Acenaphthene 9.E-05 9.E-05
F RM  7 Acenaphthylene 1.E-05 1.E-05
F RM  7 Anthracene 6.E-06
F RM  7 Benzo(a)anthracene --
F RM  7 Benzo(a)pyrene ND
F RM  7 Benzo(b)fluoranthene --
F RM  7 Benzo(g,h,i)perylene 6.E-06 6.E-06
F RM  7 Benzo(k)fluoranthene --
F RM  7 Chrysene --
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Dibenzo(a,h)anthracene ND
F RM  7 Dibenzothiophene 5.E-05 5.E-05
F RM  7 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
F RM  7 Fluorene 8.E-05 8.E-05
F RM  7 Indeno(1,2,3-cd)pyrene --
F RM  7 Naphthalene 1.E-04 1.E-04
F RM  7 Phenanthrene 4.E-04 4.E-04
F RM  7 Pyrene ND
F RM  7 Total Carcinogenic PAHs --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND
F RM  7 Dibutyl phthalate ND
F RM  7 Diethyl phthalate ND

F RM  7 Semi-Volatile Organic Compounds
F RM  7 Benzyl alcohol 1.E-04 1.E-04
F RM  7 Hexachlorobenzene 2.E-03 2.E-03
F RM  7 Hexachlorobutadiene 3.E-04 3.E-04
F RM  7 Phenols
F RM  7 4-Nitrophenol ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA
F RM  7 Total PCB Congeners --
F RM  7 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 2.E+01 2.E+01
F RM  7 Total PCB TEQ 1.E+00 1.E+00
F RM  7 Total TEQ 2.E+01 2.E+01
F RM  7 Pesticides
F RM  7 Aldrin ND
F RM  7 alpha-Hexachlorocyclohexane ND
F RM  7 beta-Hexachlorocyclohexane 2.E-05 2.E-05
F RM  7 Dieldrin 1.E-02 1.E-02
F RM  7 Endrin 3.E-05 3.E-05
F RM  7 Endrin aldehyde ND
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Endrin ketone ND
F RM  7 gamma-Hexachlorocyclohexane ND
F RM  7 Heptachlor ND
F RM  7 Heptachlor epoxide 2.E-03 2.E-03
F RM  7 Total Chlordanes 6.E-03 6.E-03
F RM  7 Total DDD 3.E-01 3.E-01
F RM  7 Total DDE 2.E-01 2.E-01
F RM  7 Total DDT 2.E-01 2.E-01
F RM  7 Total Endosulfan ND

Exposure Point Total 2.E-01 1.E-01 8.E-04 2.E-02 5.E+00 6.E-03 9.E-01 2.E+01 4.E-04 2.E+01
F RM  8 Metals
F RM  8 Aluminum 7.E-03 7.E-03
F RM  8 Antimony ND
F RM  8 Arsenic, inorganic 1.E-01 1.E-01
F RM  8 Cadmium 2.E-03 2.E-03
F RM  8 Chromium ND
F RM  8 Copper 2.E-02 2.E-02
F RM  8 Lead --
F RM  8 Manganese 5.E-03 5.E-03
F RM  8 Mercury 2.E+00 2.E+00
F RM  8 Nickel 6.E-03 6.E-03
F RM  8 Selenium ND
F RM  8 Silver ND
F RM  8 Thallium 1.E-01 1.E-01 1.E-01
F RM  8 Zinc 6.E-02 6.E-02
F RM  8 Butyltins
F RM  8 Dibutyltin ion 3.E-03 3.E-03
F RM  8 Tributyltin ion ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 3.E-05
F RM  8 2-Methylnaphthalene 9.E-04 9.E-04
F RM  8 Acenaphthene ND
F RM  8 Acenaphthylene 8.E-05 8.E-05
F RM  8 Anthracene 2.E-05
F RM  8 Benzo(a)anthracene --
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Benzo(a)pyrene --
F RM  8 Benzo(b)fluoranthene --
F RM  8 Benzo(g,h,i)perylene 1.E-04 1.E-04
F RM  8 Benzo(k)fluoranthene --
F RM  8 Chrysene --
F RM  8 Dibenzo(a,h)anthracene --
F RM  8 Dibenzothiophene 1.E-04 1.E-04
F RM  8 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
F RM  8 Fluorene 1.E-04 1.E-04
F RM  8 Indeno(1,2,3-cd)pyrene --
F RM  8 Naphthalene 1.E-03 1.E-03
F RM  8 Phenanthrene 1.E-03 1.E-03
F RM  8 Pyrene 9.E-04 9.E-04
F RM  8 Total Carcinogenic PAHs --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND
F RM  8 Dibutyl phthalate ND
F RM  8 Diethyl phthalate ND

F RM  8 Semi-Volatile Organic Compounds
F RM  8 Benzyl alcohol 1.E-04 1.E-04
F RM  8 Hexachlorobenzene 9.E-04 9.E-04
F RM  8 Hexachlorobutadiene ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 9.E+00 9.E+00
F RM  8 Total PCB Congeners --
F RM  8 Total PCBs, Adjusted 5.E+00 5.E+00
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  8 Total PCB TEQ 8.E-01 8.E-01
F RM  8 Total TEQ 2.E+00 2.E+00
F RM  8 Pesticides
F RM  8 Aldrin 3.E-04 3.E-04
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 alpha-Hexachlorocyclohexane ND
F RM  8 beta-Hexachlorocyclohexane ND
F RM  8 Dieldrin 6.E-02 6.E-02
F RM  8 Endrin ND
F RM  8 Endrin aldehyde ND
F RM  8 Endrin ketone ND
F RM  8 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F RM  8 Heptachlor ND
F RM  8 Heptachlor epoxide 2.E-03 2.E-03
F RM  8 Total Chlordanes 2.E-02 2.E-02
F RM  8 Total DDD 5.E-02 5.E-02
F RM  8 Total DDE 9.E-02 9.E-02
F RM  8 Total DDT 6.E-02 6.E-02
F RM  8 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 1.E-01 5.E-03 2.E-02 2.E+00 8.E-03 4.E-01 5.E+00 9.E-04 2.E+00
F RM  9 Metals
F RM  9 Aluminum 7.E-03 7.E-03
F RM  9 Antimony 3.E-02 3.E-02
F RM  9 Arsenic, inorganic 1.E-01 1.E-01
F RM  9 Cadmium ND
F RM  9 Chromium 1.E-03
F RM  9 Copper 2.E-02 2.E-02
F RM  9 Lead --
F RM  9 Manganese 7.E-03 7.E-03
F RM  9 Mercury 7.E+00 7.E+00
F RM  9 Nickel 8.E-03 8.E-03
F RM  9 Selenium ND
F RM  9 Silver ND
F RM  9 Thallium 8.E-02 8.E-02 8.E-02
F RM  9 Zinc 6.E-02 6.E-02
F RM  9 Butyltins
F RM  9 Dibutyltin ion 4.E-03 4.E-03
F RM  9 Tributyltin ion ND
F RM  9 PAHs
F RM  9 1-Methylnaphthalene 1.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 45 of 55



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 2-Methylnaphthalene 5.E-04 5.E-04
F RM  9 Acenaphthene ND
F RM  9 Acenaphthylene 2.E-05 2.E-05
F RM  9 Anthracene 4.E-06
F RM  9 Benzo(a)anthracene --
F RM  9 Benzo(a)pyrene --
F RM  9 Benzo(b)fluoranthene --
F RM  9 Benzo(g,h,i)perylene 5.E-05 5.E-05
F RM  9 Benzo(k)fluoranthene --
F RM  9 Chrysene --
F RM  9 Dibenzo(a,h)anthracene ND
F RM  9 Dibenzothiophene 2.E-05 2.E-05
F RM  9 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  9 Fluorene ND
F RM  9 Indeno(1,2,3-cd)pyrene --
F RM  9 Naphthalene 2.E-04 2.E-04
F RM  9 Phenanthrene 3.E-04 3.E-04
F RM  9 Pyrene 2.E-04 2.E-04
F RM  9 Total Carcinogenic PAHs --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F RM  9 Dibutyl phthalate ND
F RM  9 Diethyl phthalate ND

F RM  9 Semi-Volatile Organic Compounds
F RM  9 Benzyl alcohol 1.E-04 1.E-04
F RM  9 Hexachlorobenzene 1.E-03 1.E-03
F RM  9 Hexachlorobutadiene ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 7.E+00 7.E+00
F RM  9 Total PCB Congeners --
F RM  9 Total PCBs, Adjusted 1.E+01 1.E+01
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 9.E-01 9.E-01
F RM  9 Total PCB TEQ 2.E+00 2.E+00
F RM  9 Total TEQ 3.E+00 3.E+00
F RM  9 Pesticides
F RM  9 Aldrin 7.E-04 7.E-04
F RM  9 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F RM  9 beta-Hexachlorocyclohexane ND
F RM  9 Dieldrin 4.E-02 4.E-02
F RM  9 Endrin 3.E-05 3.E-05
F RM  9 Endrin aldehyde ND
F RM  9 Endrin ketone ND
F RM  9 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F RM  9 Heptachlor ND
F RM  9 Heptachlor epoxide 4.E-03 4.E-03
F RM  9 Total Chlordanes 1.E-02 1.E-02
F RM  9 Total DDD 1.E-02 1.E-02
F RM  9 Total DDE 6.E-02 6.E-02
F RM  9 Total DDT 4.E-02 4.E-02
F RM  9 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 1.E-01 7.E-04 2.E-02 7.E+00 8.E-03 3.E-01 1.E+01 5.E-04 3.E+00
F RM  10 Metals
F RM  10 Aluminum 8.E-03 8.E-03
F RM  10 Antimony ND
F RM  10 Arsenic, inorganic 1.E-01 1.E-01
F RM  10 Cadmium ND
F RM  10 Chromium ND
F RM  10 Copper 2.E-02 2.E-02
F RM  10 Lead --
F RM  10 Manganese 7.E-03 7.E-03
F RM  10 Mercury 5.E+00 5.E+00
F RM  10 Nickel 5.E-03 5.E-03
F RM  10 Selenium ND
F RM  10 Silver ND
F RM  10 Thallium 8.E-02 8.E-02 8.E-02
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Zinc 5.E-02 5.E-02
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Butyltins
F RM  10 Dibutyltin ion 3.E-03 3.E-03
F RM  10 Tributyltin ion ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 2.E-05
F RM  10 2-Methylnaphthalene 3.E-04 3.E-04
F RM  10 Acenaphthene ND
F RM  10 Acenaphthylene 6.E-06 6.E-06
F RM  10 Anthracene ND
F RM  10 Benzo(a)anthracene ND
F RM  10 Benzo(a)pyrene ND
F RM  10 Benzo(b)fluoranthene ND
F RM  10 Benzo(g,h,i)perylene ND
F RM  10 Benzo(k)fluoranthene ND
F RM  10 Chrysene ND
F RM  10 Dibenzo(a,h)anthracene ND
F RM  10 Dibenzothiophene ND
F RM  10 Fluoranthene ND
F RM  10 Fluorene ND
F RM  10 Indeno(1,2,3-cd)pyrene ND
F RM  10 Naphthalene 7.E-05 7.E-05
F RM  10 Phenanthrene ND
F RM  10 Pyrene ND
F RM  10 Total Carcinogenic PAHs --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 7.E-03 7.E-03
F RM  10 Dibutyl phthalate ND
F RM  10 Diethyl phthalate ND

F RM  10 Semi-Volatile Organic Compounds
F RM  10 Benzyl alcohol ND
F RM  10 Hexachlorobenzene 8.E-04 8.E-04
F RM  10 Hexachlorobutadiene 1.E-05 1.E-05
F RM  10 Phenols
F RM  10 4-Nitrophenol ND
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA
F RM  10 Total PCB Congeners --
F RM  10 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 9.E-01 9.E-01
F RM  10 Total PCB TEQ 1.E+00 1.E+00
F RM  10 Total TEQ 2.E+00 2.E+00
F RM  10 Pesticides
F RM  10 Aldrin ND
F RM  10 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  10 beta-Hexachlorocyclohexane ND
F RM  10 Dieldrin 1.E-02 1.E-02
F RM  10 Endrin 3.E-05 3.E-05
F RM  10 Endrin aldehyde ND
F RM  10 Endrin ketone 7.E-05 7.E-05
F RM  10 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
F RM  10 Heptachlor ND
F RM  10 Heptachlor epoxide 2.E-03 2.E-03
F RM  10 Total Chlordanes 5.E-03 5.E-03
F RM  10 Total DDD 1.E-02 1.E-02
F RM  10 Total DDE 3.E-02 3.E-02
F RM  10 Total DDT 2.E-02 2.E-02
F RM  10 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 1.E-01 1.E-01 9.E-05 2.E-02 5.E+00 5.E-03 2.E-01 1.E+01 3.E-04 2.E+00
F RM  11 Metals
F RM  11 Aluminum 3.E-03 3.E-03
F RM  11 Antimony ND
F RM  11 Arsenic, inorganic 1.E-01 1.E-01
F RM  11 Cadmium ND
F RM  11 Chromium ND
F RM  11 Copper 2.E-02 2.E-02
F RM  11 Lead --
F RM  11 Manganese 6.E-03 6.E-03
F RM  11 Mercury 4.E+00 4.E+00
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Nickel 6.E-03 6.E-03
F RM  11 Selenium 2.E+00 2.E+00
F RM  11 Silver ND
F RM  11 Thallium 8.E-02 8.E-02 8.E-02
F RM  11 Zinc 6.E-02 6.E-02
F RM  11 Butyltins
F RM  11 Dibutyltin ion 2.E-03 2.E-03
F RM  11 Tributyltin ion ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 1.E-05
F RM  11 2-Methylnaphthalene 3.E-04 3.E-04
F RM  11 Acenaphthene ND
F RM  11 Acenaphthylene 5.E-06 5.E-06
F RM  11 Anthracene ND
F RM  11 Benzo(a)anthracene ND
F RM  11 Benzo(a)pyrene ND
F RM  11 Benzo(b)fluoranthene ND
F RM  11 Benzo(g,h,i)perylene ND
F RM  11 Benzo(k)fluoranthene ND
F RM  11 Chrysene ND
F RM  11 Dibenzo(a,h)anthracene ND
F RM  11 Dibenzothiophene 8.E-06 8.E-06
F RM  11 Fluoranthene ND
F RM  11 Fluorene ND
F RM  11 Indeno(1,2,3-cd)pyrene ND
F RM  11 Naphthalene 8.E-05 8.E-05
F RM  11 Phenanthrene ND
F RM  11 Pyrene ND
F RM  11 Total Carcinogenic PAHs --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND
F RM  11 Dibutyl phthalate 8.E-04 8.E-04
F RM  11 Diethyl phthalate ND
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Semi-Volatile Organic Compounds
F RM  11 Benzyl alcohol 1.E-04 1.E-04
F RM  11 Hexachlorobenzene 9.E-04 9.E-04
F RM  11 Hexachlorobutadiene ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA
F RM  11 Total PCB Congeners --
F RM  11 Total PCBs, Adjusted 1.E+02 1.E+02
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 9.E-01 9.E-01
F RM  11 Total PCB TEQ 4.E+00 4.E+00
F RM  11 Total TEQ 5.E+00 5.E+00
F RM  11 Pesticides
F RM  11 Aldrin ND
F RM  11 alpha-Hexachlorocyclohexane ND
F RM  11 beta-Hexachlorocyclohexane 2.E-05 2.E-05
F RM  11 Dieldrin 1.E-02 1.E-02
F RM  11 Endrin 7.E-05 7.E-05
F RM  11 Endrin aldehyde ND
F RM  11 Endrin ketone ND
F RM  11 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F RM  11 Heptachlor 2.E-05 2.E-05
F RM  11 Heptachlor epoxide 3.E-03 3.E-03
F RM  11 Total Chlordanes 6.E-03 6.E-03
F RM  11 Total DDD 3.E-03 3.E-03
F RM  11 Total DDE 2.E-02 2.E-02
F RM  11 Total DDT 3.E-03 3.E-03
F RM  11 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 1.E-01 1.E-01 4.E-05 2.E-02 4.E+00 2.E+00 1.E-01 1.E+02 3.E-04 5.E+00
F Study Area Wide Metals
F Study Area Wide Aluminum 5.E-03 5.E-03
F Study Area Wide Antimony 3.E-02 3.E-02
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
F Study Area Wide Cadmium 2.E-03 2.E-03
F Study Area Wide Chromium 1.E-03
F Study Area Wide Copper 2.E-02 2.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 7.E-03 7.E-03
F Study Area Wide Mercury 4.E+00 4.E+00
F Study Area Wide Nickel 1.E-02 1.E-02
F Study Area Wide Selenium 2.E+00 2.E+00
F Study Area Wide Silver 8.E-04 8.E-04
F Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
F Study Area Wide Zinc 6.E-02 6.E-02
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 4.E-03 4.E-03
F Study Area Wide Tributyltin ion 6.E-03 6.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 3.E-05
F Study Area Wide 2-Methylnaphthalene 6.E-04 6.E-04
F Study Area Wide Acenaphthene 2.E-04 2.E-04
F Study Area Wide Acenaphthylene 2.E-05 2.E-05
F Study Area Wide Anthracene 8.E-06
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(a)pyrene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 4.E-05 4.E-05
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Chrysene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 4.E-05 4.E-05
F Study Area Wide Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F Study Area Wide Fluorene 1.E-04 1.E-04
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 4.E-04 4.E-04
F Study Area Wide Phenanthrene 5.E-04 5.E-04
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Pyrene 9.E-04 9.E-04
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F Study Area Wide Dibutyl phthalate 9.E-04 9.E-04
F Study Area Wide Diethyl phthalate 4.E-05 4.E-05

F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 1.E-04 1.E-04
F Study Area Wide Hexachlorobenzene 1.E-03 1.E-03
F Study Area Wide Hexachlorobutadiene 7.E-05 7.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 5.E-03 5.E-03 5.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 8.E+00 8.E+00
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 5.E+01 5.E+01
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 6.E+00 6.E+00
F Study Area Wide Total PCB TEQ 2.E+00 2.E+00
F Study Area Wide Total TEQ 9.E+00 9.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 5.E-04 5.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F Study Area Wide beta-Hexachlorocyclohexane 2.E-02 2.E-02
F Study Area Wide Dieldrin 5.E-02 5.E-02
F Study Area Wide Endrin 3.E-05 3.E-05
F Study Area Wide Endrin aldehyde 1.E-02 1.E-02
F Study Area Wide Endrin ketone 7.E-05 7.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F Study Area Wide Heptachlor 2.E-05 2.E-05
F Study Area Wide Heptachlor epoxide 3.E-03 3.E-03
F Study Area Wide Total Chlordanes 1.E-02 1.E-02
F Study Area Wide Total DDD 7.E-02 7.E-02
F Study Area Wide Total DDE 7.E-02 7.E-02
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TABLE 5-96.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Total DDT 7.E-02 7.E-02
F Study Area Wide Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 1.E-01 4.E-03 2.E-02 4.E+00 2.E+00 5.E-01 5.E+01 6.E-04 9.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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WB RM  2 Metals
WB RM  2 Aluminum 7.E-03 7.E-03
WB RM  2 Antimony ND
WB RM  2 Arsenic, inorganic 2.E-01 2.E-01
WB RM  2 Cadmium 6.E-03 6.E-03
WB RM  2 Chromium 2.E-04
WB RM  2 Copper 4.E-02 4.E-02
WB RM  2 Lead --
WB RM  2 Manganese 3.E-02 3.E-02
WB RM  2 Mercury 1.E+00 1.E+00
WB RM  2 Nickel 8.E-03 8.E-03
WB RM  2 Selenium ND
WB RM  2 Silver 5.E-04 5.E-04
WB RM  2 Thallium 2.E-01 2.E-01 2.E-01
WB RM  2 Zinc 8.E-02 8.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 3.E-03 3.E-03
WB RM  2 Tributyltin ion ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 6.E-05
WB RM  2 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  2 Acenaphthene 2.E-04 2.E-04
WB RM  2 Acenaphthylene 2.E-05 2.E-05
WB RM  2 Anthracene 9.E-06
WB RM  2 Benzo(a)anthracene ND
WB RM  2 Benzo(a)pyrene ND
WB RM  2 Benzo(b)fluoranthene ND
WB RM  2 Benzo(g,h,i)perylene ND
WB RM  2 Benzo(k)fluoranthene ND
WB RM  2 Chrysene ND
WB RM  2 Dibenzo(a,h)anthracene ND
WB RM  2 Dibenzothiophene 6.E-05 6.E-05
WB RM  2 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 Fluorene 2.E-04 2.E-04
WB RM  2 Indeno(1,2,3-cd)pyrene ND
WB RM  2 Naphthalene 2.E-04 2.E-04
WB RM  2 Phenanthrene 7.E-04 7.E-04
WB RM  2 Pyrene ND
WB RM  2 Total Carcinogenic PAHs --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND
WB RM  2 Dibutyl phthalate ND
WB RM  2 Diethyl phthalate ND
WB RM  2 Di-n-octyl phthalate ND

WB RM  2
Semi-Volatile Organic 
Compounds

WB RM  2 Benzoic acid 3.E-04
WB RM  2 Benzyl alcohol 1.E-04 1.E-04
WB RM  2 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  2 Dibenzofuran 9.E-05 9.E-05
WB RM  2 Hexachlorobenzene 4.E-03 4.E-03
WB RM  2 Hexachlorobutadiene ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND
WB RM  2 4-Nitrophenol ND
WB RM  2 Phenol ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA
WB RM  2 Total PCB Congeners --
WB RM  2 Total PCBs, Adjusted 1.E+02 1.E+02
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  2 Total PCB TEQ 4.E+01 4.E+01
WB RM  2 Total TEQ 5.E+01 5.E+01
WB RM  2 Pesticides
WB RM  2 Aldrin 7.E-04 7.E-04
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  2 beta-Hexachlorocyclohexane ND
WB RM  2 Dieldrin 1.E-01 1.E-01
WB RM  2 Endrin 2.E-04 2.E-04
WB RM  2 Endrin aldehyde ND
WB RM  2 Endrin ketone 1.E-04 1.E-04
WB RM  2 gamma-Hexachlorocyclohexane ND
WB RM  2 Heptachlor ND
WB RM  2 Heptachlor epoxide 3.E-02 3.E-02
WB RM  2 Total Chlordanes 4.E-02 4.E-02
WB RM  2 Total DDD 7.E-02 7.E-02
WB RM  2 Total DDE 3.E-01 3.E-01
WB RM  2 Total DDT 2.E-02 2.E-02
WB RM  2 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Totalb 3.E-01 2.E-01 7.E-03 4.E-02 1.E+00 8.E-03 8.E-01 1.E+02 1.E-03 5.E+01
WB RM  3 Metals
WB RM  3 Aluminum 7.E-03 7.E-03
WB RM  3 Antimony 5.E-03 5.E-03
WB RM  3 Arsenic, inorganic 2.E-01 2.E-01
WB RM  3 Cadmium 1.E-02 1.E-02
WB RM  3 Chromium 2.E-04
WB RM  3 Copper 3.E-02 3.E-02
WB RM  3 Lead --
WB RM  3 Manganese 2.E-02 2.E-02
WB RM  3 Mercury 2.E+00 2.E+00
WB RM  3 Nickel 6.E-03 6.E-03
WB RM  3 Selenium ND
WB RM  3 Silver 4.E-04 4.E-04
WB RM  3 Thallium 2.E-01 2.E-01 2.E-01
WB RM  3 Zinc 9.E-02 9.E-02
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 3.E-03 3.E-03
WB RM  3 Tributyltin ion 5.E-03 5.E-03
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 9.E-05
WB RM  3 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  3 Acenaphthene 2.E-04 2.E-04
WB RM  3 Acenaphthylene 2.E-05 2.E-05
WB RM  3 Anthracene 1.E-05
WB RM  3 Benzo(a)anthracene --
WB RM  3 Benzo(a)pyrene ND
WB RM  3 Benzo(b)fluoranthene ND
WB RM  3 Benzo(g,h,i)perylene ND
WB RM  3 Benzo(k)fluoranthene ND
WB RM  3 Chrysene --
WB RM  3 Dibenzo(a,h)anthracene ND
WB RM  3 Dibenzothiophene 7.E-05 7.E-05
WB RM  3 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB RM  3 Fluorene 4.E-04 4.E-04
WB RM  3 Indeno(1,2,3-cd)pyrene ND
WB RM  3 Naphthalene 2.E-04 2.E-04
WB RM  3 Phenanthrene 8.E-04 8.E-04
WB RM  3 Pyrene 2.E-04 2.E-04
WB RM  3 Total Carcinogenic PAHs --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND
WB RM  3 Dibutyl phthalate ND
WB RM  3 Diethyl phthalate ND
WB RM  3 Di-n-octyl phthalate 8.E-03 8.E-03

WB RM  3
Semi-Volatile Organic 
Compounds

WB RM  3 Benzoic acid 3.E-04
WB RM  3 Benzyl alcohol 7.E-05 7.E-05
WB RM  3 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  3 Dibenzofuran 1.E-04 1.E-04
WB RM  3 Hexachlorobenzene 5.E-03 5.E-03
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 Hexachlorobutadiene 4.E-05 4.E-05
WB RM  3 Phenols
WB RM  3 4-Methylphenol ND
WB RM  3 4-Nitrophenol ND
WB RM  3 Phenol ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 8.E+01 8.E+01
WB RM  3 Total PCB Congeners --
WB RM  3 Total PCBs, Adjusted 4.E+01 4.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  3 Total PCB TEQ 1.E+01 1.E+01
WB RM  3 Total TEQ 1.E+01 1.E+01
WB RM  3 Pesticides
WB RM  3 Aldrin 1.E-03 1.E-03
WB RM  3 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  3 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  3 Dieldrin 1.E-01 1.E-01
WB RM  3 Endrin 1.E-04 1.E-04
WB RM  3 Endrin aldehyde 4.E-05 4.E-05
WB RM  3 Endrin ketone ND
WB RM  3 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  3 Heptachlor 1.E-04 1.E-04
WB RM  3 Heptachlor epoxide 2.E-02 2.E-02
WB RM  3 Total Chlordanes 4.E-02 4.E-02
WB RM  3 Total DDD 1.E-01 1.E-01
WB RM  3 Total DDE 4.E-01 4.E-01
WB RM  3 Total DDT 4.E-02 4.E-02
WB RM  3 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 2.E-01 1.E-02 3.E-02 2.E+00 6.E-03 1.E+00 4.E+01 2.E-03 1.E+01
WB RM  4 Metals
WB RM  4 Aluminum 1.E-02 1.E-02
WB RM  4 Antimony ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Arsenic, inorganic 2.E-01 2.E-01
WB RM  4 Cadmium 1.E-02 1.E-02
WB RM  4 Chromium 7.E-04
WB RM  4 Copper 3.E-02 3.E-02
WB RM  4 Lead --
WB RM  4 Manganese 2.E-02 2.E-02
WB RM  4 Mercury 2.E+00 2.E+00
WB RM  4 Nickel 1.E-02 1.E-02
WB RM  4 Selenium ND
WB RM  4 Silver ND
WB RM  4 Thallium 2.E-01 2.E-01 2.E-01
WB RM  4 Zinc 9.E-02 9.E-02
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 4.E-03 4.E-03
WB RM  4 Tributyltin ion 8.E-03 8.E-03
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 4.E-05
WB RM  4 2-Methylnaphthalene 8.E-04 8.E-04
WB RM  4 Acenaphthene 5.E-04 5.E-04
WB RM  4 Acenaphthylene 1.E-05 1.E-05
WB RM  4 Anthracene 5.E-06
WB RM  4 Benzo(a)anthracene --
WB RM  4 Benzo(a)pyrene --
WB RM  4 Benzo(b)fluoranthene --
WB RM  4 Benzo(g,h,i)perylene 1.E-05 1.E-05
WB RM  4 Benzo(k)fluoranthene --
WB RM  4 Chrysene --
WB RM  4 Dibenzo(a,h)anthracene --
WB RM  4 Dibenzothiophene 3.E-05 3.E-05
WB RM  4 Fluoranthene 7.E-04 7.E-04 7.E-04 7.E-04
WB RM  4 Fluorene 3.E-04 3.E-04
WB RM  4 Indeno(1,2,3-cd)pyrene --
WB RM  4 Naphthalene 1.E-04 1.E-04
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Phenanthrene 1.E-03 1.E-03
WB RM  4 Pyrene 9.E-04 9.E-04
WB RM  4 Total Carcinogenic PAHs --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 2.E+00 2.E+00
WB RM  4 Dibutyl phthalate 4.E-04 4.E-04
WB RM  4 Diethyl phthalate 3.E-05 3.E-05
WB RM  4 Di-n-octyl phthalate 1.E-02 1.E-02

WB RM  4
Semi-Volatile Organic 
Compounds

WB RM  4 Benzoic acid 2.E-04
WB RM  4 Benzyl alcohol 1.E-04 1.E-04
WB RM  4 Bis(2-chloroethoxy) methane 8.E-03 8.E-03
WB RM  4 Dibenzofuran 9.E-05 9.E-05
WB RM  4 Hexachlorobenzene 6.E-03 6.E-03
WB RM  4 Hexachlorobutadiene 1.E-04 1.E-04
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND
WB RM  4 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB RM  4 Phenol ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 8.E+01 8.E+01
WB RM  4 Total PCB Congeners --
WB RM  4 Total PCBs, Adjusted 7.E+01 7.E+01
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB RM  4 Total PCB TEQ 2.E+01 2.E+01
WB RM  4 Total TEQ 2.E+01 2.E+01
WB RM  4 Pesticides
WB RM  4 Aldrin 1.E-03 1.E-03
WB RM  4 alpha-Hexachlorocyclohexane 9.E-06 9.E-06
WB RM  4 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  4 Dieldrin 1.E-01 1.E-01
WB RM  4 Endrin 2.E-04 2.E-04
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Endrin aldehyde ND
WB RM  4 Endrin ketone ND
WB RM  4 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  4 Heptachlor 4.E-05 4.E-05
WB RM  4 Heptachlor epoxide 2.E-02 2.E-02
WB RM  4 Total Chlordanes 4.E-02 4.E-02
WB RM  4 Total DDD 1.E-01 1.E-01
WB RM  4 Total DDE 5.E-01 5.E-01
WB RM  4 Total DDT 5.E-02 5.E-02
WB RM  4 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 2.E-01 1.E-02 3.E-02 2.E+00 2.E-02 3.E+00 7.E+01 8.E-04 2.E+01
WB RM  5 Metals
WB RM  5 Aluminum 8.E-03 8.E-03
WB RM  5 Antimony ND
WB RM  5 Arsenic, inorganic 2.E-01 2.E-01
WB RM  5 Cadmium 2.E-02 2.E-02
WB RM  5 Chromium 3.E-04
WB RM  5 Copper 3.E-02 3.E-02
WB RM  5 Lead --
WB RM  5 Manganese 2.E-02 2.E-02
WB RM  5 Mercury 2.E+00 2.E+00
WB RM  5 Nickel 6.E-03 6.E-03
WB RM  5 Selenium ND
WB RM  5 Silver ND
WB RM  5 Thallium 1.E-01 1.E-01 1.E-01
WB RM  5 Zinc 9.E-02 9.E-02
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 3.E-03 3.E-03
WB RM  5 Tributyltin ion ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 8.E-05
WB RM  5 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  5 Acenaphthene 3.E-04 3.E-04
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Acenaphthylene 3.E-05 3.E-05
WB RM  5 Anthracene 4.E-06
WB RM  5 Benzo(a)anthracene --
WB RM  5 Benzo(a)pyrene --
WB RM  5 Benzo(b)fluoranthene --
WB RM  5 Benzo(g,h,i)perylene 4.E-05 4.E-05
WB RM  5 Benzo(k)fluoranthene --
WB RM  5 Chrysene --
WB RM  5 Dibenzo(a,h)anthracene --
WB RM  5 Dibenzothiophene 2.E-05 2.E-05
WB RM  5 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB RM  5 Fluorene 1.E-03 1.E-03
WB RM  5 Indeno(1,2,3-cd)pyrene --
WB RM  5 Naphthalene 3.E-04 3.E-04
WB RM  5 Phenanthrene 2.E-03 2.E-03
WB RM  5 Pyrene 1.E-04 1.E-04
WB RM  5 Total Carcinogenic PAHs --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND
WB RM  5 Dibutyl phthalate ND
WB RM  5 Diethyl phthalate ND
WB RM  5 Di-n-octyl phthalate ND

WB RM  5
Semi-Volatile Organic 
Compounds

WB RM  5 Benzoic acid 2.E-04
WB RM  5 Benzyl alcohol 1.E-04 1.E-04
WB RM  5 Bis(2-chloroethoxy) methane 8.E-03 8.E-03
WB RM  5 Dibenzofuran 1.E-04 1.E-04
WB RM  5 Hexachlorobenzene 6.E-03 6.E-03
WB RM  5 Hexachlorobutadiene 2.E-04 2.E-04
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND
WB RM  5 4-Nitrophenol ND
WB RM  5 Phenol ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 4.E+01 4.E+01
WB RM  5 Total PCB Congeners --
WB RM  5 Total PCBs, Adjusted 3.E+01 3.E+01
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB RM  5 Total PCB TEQ 9.E+00 9.E+00
WB RM  5 Total TEQ 1.E+01 1.E+01
WB RM  5 Pesticides
WB RM  5 Aldrin 2.E-03 2.E-03
WB RM  5 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  5 beta-Hexachlorocyclohexane ND
WB RM  5 Dieldrin 1.E-01 1.E-01
WB RM  5 Endrin 1.E-04 1.E-04
WB RM  5 Endrin aldehyde ND
WB RM  5 Endrin ketone ND
WB RM  5 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  5 Heptachlor ND
WB RM  5 Heptachlor epoxide 2.E-02 2.E-02
WB RM  5 Total Chlordanes 6.E-02 6.E-02
WB RM  5 Total DDD 1.E-01 1.E-01
WB RM  5 Total DDE 4.E-01 4.E-01
WB RM  5 Total DDT 1.E-01 1.E-01
WB RM  5 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 2.E-01 2.E-02 3.E-02 2.E+00 7.E-03 1.E+00 3.E+01 1.E-03 1.E+01
WB RM  6 Metals
WB RM  6 Aluminum 1.E-02 1.E-02
WB RM  6 Antimony 5.E-03 5.E-03
WB RM  6 Arsenic, inorganic 1.E-01 1.E-01
WB RM  6 Cadmium 2.E-02 2.E-02
WB RM  6 Chromium ND
WB RM  6 Copper 4.E-02 4.E-02
WB RM  6 Lead --
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Manganese 2.E-02 2.E-02
WB RM  6 Mercury 2.E+00 2.E+00
WB RM  6 Nickel 9.E-03 9.E-03
WB RM  6 Selenium ND
WB RM  6 Silver 3.E-04 3.E-04
WB RM  6 Thallium 9.E-02 9.E-02 9.E-02
WB RM  6 Zinc 9.E-02 9.E-02
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 4.E-03 4.E-03
WB RM  6 Tributyltin ion 6.E-03 6.E-03
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 2.E-04
WB RM  6 2-Methylnaphthalene 3.E-03 3.E-03
WB RM  6 Acenaphthene 7.E-04 7.E-04
WB RM  6 Acenaphthylene 6.E-05 6.E-05
WB RM  6 Anthracene 3.E-05
WB RM  6 Benzo(a)anthracene --
WB RM  6 Benzo(a)pyrene --
WB RM  6 Benzo(b)fluoranthene --
WB RM  6 Benzo(g,h,i)perylene 9.E-06 9.E-06
WB RM  6 Benzo(k)fluoranthene --
WB RM  6 Chrysene --
WB RM  6 Dibenzo(a,h)anthracene ND
WB RM  6 Dibenzothiophene 3.E-04 3.E-04
WB RM  6 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB RM  6 Fluorene 6.E-04 6.E-04
WB RM  6 Indeno(1,2,3-cd)pyrene --
WB RM  6 Naphthalene 1.E-03 1.E-03
WB RM  6 Phenanthrene 2.E-03 2.E-03
WB RM  6 Pyrene 4.E-04 4.E-04
WB RM  6 Total Carcinogenic PAHs --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 6.E-03 6.E-03
WB RM  6 Dibutyl phthalate ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Diethyl phthalate ND
WB RM  6 Di-n-octyl phthalate ND

WB RM  6
Semi-Volatile Organic 
Compounds

WB RM  6 Benzoic acid 2.E-04
WB RM  6 Benzyl alcohol 1.E-04 1.E-04
WB RM  6 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB RM  6 Dibenzofuran 1.E-04 1.E-04
WB RM  6 Hexachlorobenzene 4.E-03 4.E-03
WB RM  6 Hexachlorobutadiene 2.E-04 2.E-04
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND
WB RM  6 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB RM  6 Phenol ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 3.E+01 3.E+01
WB RM  6 Total PCB Congeners --
WB RM  6 Total PCBs, Adjusted 4.E+01 4.E+01
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB RM  6 Total PCB TEQ 8.E+00 8.E+00
WB RM  6 Total TEQ 1.E+01 1.E+01
WB RM  6 Pesticides
WB RM  6 Aldrin 1.E-03 1.E-03
WB RM  6 alpha-Hexachlorocyclohexane 7.E-06 7.E-06
WB RM  6 beta-Hexachlorocyclohexane 8.E-05 8.E-05
WB RM  6 Dieldrin 8.E-02 8.E-02
WB RM  6 Endrin 1.E-04 1.E-04
WB RM  6 Endrin aldehyde ND
WB RM  6 Endrin ketone ND
WB RM  6 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  6 Heptachlor 4.E-05 4.E-05
WB RM  6 Heptachlor epoxide 2.E-02 2.E-02
WB RM  6 Total Chlordanes 3.E-02 3.E-02
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Total DDD 2.E-01 2.E-01
WB RM  6 Total DDE 4.E-01 4.E-01
WB RM  6 Total DDT 9.E-02 9.E-02
WB RM  6 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 1.E-01 3.E-02 4.E-02 2.E+00 1.E-02 9.E-01 4.E+01 3.E-03 1.E+01
WB RM  7 Metals
WB RM  7 Aluminum 1.E-02 1.E-02
WB RM  7 Antimony ND
WB RM  7 Arsenic, inorganic 2.E-01 2.E-01
WB RM  7 Cadmium 3.E-03 3.E-03
WB RM  7 Chromium 4.E-04
WB RM  7 Copper 3.E-02 3.E-02
WB RM  7 Lead --
WB RM  7 Manganese 2.E-02 2.E-02
WB RM  7 Mercury 2.E+00 2.E+00
WB RM  7 Nickel 1.E-02 1.E-02
WB RM  7 Selenium 9.E-02 9.E-02
WB RM  7 Silver 7.E-04 7.E-04
WB RM  7 Thallium 1.E-01 1.E-01 1.E-01
WB RM  7 Zinc 9.E-02 9.E-02
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 4.E-03 4.E-03
WB RM  7 Tributyltin ion 5.E-03 5.E-03
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 8.E-05
WB RM  7 2-Methylnaphthalene 2.E-02 2.E-02
WB RM  7 Acenaphthene 1.E-03 1.E-03
WB RM  7 Acenaphthylene 3.E-05 3.E-05
WB RM  7 Anthracene 1.E-05
WB RM  7 Benzo(a)anthracene --
WB RM  7 Benzo(a)pyrene ND
WB RM  7 Benzo(b)fluoranthene --
WB RM  7 Benzo(g,h,i)perylene 9.E-06 9.E-06
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Benzo(k)fluoranthene --
WB RM  7 Chrysene --
WB RM  7 Dibenzo(a,h)anthracene ND
WB RM  7 Dibenzothiophene 2.E-04 2.E-04
WB RM  7 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB RM  7 Fluorene 1.E-03 1.E-03
WB RM  7 Indeno(1,2,3-cd)pyrene --
WB RM  7 Naphthalene 3.E-03 3.E-03
WB RM  7 Phenanthrene 2.E-03 2.E-03
WB RM  7 Pyrene 3.E-04 3.E-04
WB RM  7 Total Carcinogenic PAHs --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND
WB RM  7 Dibutyl phthalate ND
WB RM  7 Diethyl phthalate ND
WB RM  7 Di-n-octyl phthalate ND

WB RM  7
Semi-Volatile Organic 
Compounds

WB RM  7 Benzoic acid 2.E-04
WB RM  7 Benzyl alcohol 1.E-04 1.E-04
WB RM  7 Bis(2-chloroethoxy) methane 6.E-03 6.E-03
WB RM  7 Dibenzofuran 1.E-03 1.E-03
WB RM  7 Hexachlorobenzene 7.E-03 7.E-03
WB RM  7 Hexachlorobutadiene 1.E-03 1.E-03
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND
WB RM  7 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB RM  7 Phenol ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 5.E+01 5.E+01
WB RM  7 Total PCB Congeners --
WB RM  7 Total PCBs, Adjusted 8.E+01 8.E+01
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 4.E+01 4.E+01
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Total PCB TEQ 1.E+01 1.E+01
WB RM  7 Total TEQ 5.E+01 5.E+01
WB RM  7 Pesticides
WB RM  7 Aldrin 1.E-03 1.E-03
WB RM  7 alpha-Hexachlorocyclohexane 7.E-06 7.E-06
WB RM  7 beta-Hexachlorocyclohexane 8.E-05 8.E-05
WB RM  7 Dieldrin 8.E-02 8.E-02
WB RM  7 Endrin 1.E-04 1.E-04
WB RM  7 Endrin aldehyde ND
WB RM  7 Endrin ketone ND
WB RM  7 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  7 Heptachlor 4.E-05 4.E-05
WB RM  7 Heptachlor epoxide 2.E-02 2.E-02
WB RM  7 Total Chlordanes 5.E-02 5.E-02
WB RM  7 Total DDD 7.E-01 7.E-01
WB RM  7 Total DDE 9.E-01 9.E-01
WB RM  7 Total DDT 6.E-01 6.E-01
WB RM  7 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 2.E-01 8.E-03 3.E-02 2.E+00 1.E-01 2.E+00 8.E+01 2.E-02 5.E+01
WB RM  8 Metals
WB RM  8 Aluminum 9.E-03 9.E-03
WB RM  8 Antimony ND
WB RM  8 Arsenic, inorganic 2.E-01 2.E-01
WB RM  8 Cadmium 6.E-03 6.E-03
WB RM  8 Chromium 2.E-04
WB RM  8 Copper 5.E-02 5.E-02
WB RM  8 Lead --
WB RM  8 Manganese 3.E-02 3.E-02
WB RM  8 Mercury 2.E+00 2.E+00
WB RM  8 Nickel 1.E-02 1.E-02
WB RM  8 Selenium ND
WB RM  8 Silver 6.E-04 6.E-04
WB RM  8 Thallium 9.E-02 9.E-02 9.E-02
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Zinc 9.E-02 9.E-02
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 5.E-03 5.E-03
WB RM  8 Tributyltin ion ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 4.E-05
WB RM  8 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  8 Acenaphthene 2.E-04 2.E-04
WB RM  8 Acenaphthylene 3.E-05 3.E-05
WB RM  8 Anthracene 7.E-06
WB RM  8 Benzo(a)anthracene --
WB RM  8 Benzo(a)pyrene --
WB RM  8 Benzo(b)fluoranthene --
WB RM  8 Benzo(g,h,i)perylene 9.E-05 9.E-05
WB RM  8 Benzo(k)fluoranthene --
WB RM  8 Chrysene --
WB RM  8 Dibenzo(a,h)anthracene --
WB RM  8 Dibenzothiophene 9.E-05 9.E-05
WB RM  8 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
WB RM  8 Fluorene 2.E-04 2.E-04
WB RM  8 Indeno(1,2,3-cd)pyrene --
WB RM  8 Naphthalene 4.E-04 4.E-04
WB RM  8 Phenanthrene 1.E-03 1.E-03
WB RM  8 Pyrene 1.E-03 1.E-03
WB RM  8 Total Carcinogenic PAHs --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND
WB RM  8 Dibutyl phthalate ND
WB RM  8 Diethyl phthalate ND
WB RM  8 Di-n-octyl phthalate ND

WB RM  8
Semi-Volatile Organic 
Compounds

WB RM  8 Benzoic acid 2.E-04
WB RM  8 Benzyl alcohol 1.E-04 1.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 16 of 55



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Bis(2-chloroethoxy) methane 8.E-03 8.E-03
WB RM  8 Dibenzofuran 8.E-05 8.E-05
WB RM  8 Hexachlorobenzene 5.E-03 5.E-03
WB RM  8 Hexachlorobutadiene 3.E-04 3.E-04
WB RM  8 Phenols
WB RM  8 4-Methylphenol 3.E-03 3.E-03 3.E-03
WB RM  8 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB RM  8 Phenol ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 9.E+01 9.E+01
WB RM  8 Total PCB Congeners --
WB RM  8 Total PCBs, Adjusted 4.E+01 4.E+01
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB RM  8 Total PCB TEQ 1.E+01 1.E+01
WB RM  8 Total TEQ 2.E+01 2.E+01
WB RM  8 Pesticides
WB RM  8 Aldrin 1.E-03 1.E-03
WB RM  8 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  8 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB RM  8 Dieldrin 1.E-01 1.E-01
WB RM  8 Endrin 9.E-05 9.E-05
WB RM  8 Endrin aldehyde ND
WB RM  8 Endrin ketone ND
WB RM  8 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  8 Heptachlor ND
WB RM  8 Heptachlor epoxide 1.E-02 1.E-02
WB RM  8 Total Chlordanes 4.E-02 4.E-02
WB RM  8 Total DDD 2.E-01 2.E-01
WB RM  8 Total DDE 5.E-01 5.E-01
WB RM  8 Total DDT 2.E-01 2.E-01
WB RM  8 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 2.E-01 9.E-03 5.E-02 2.E+00 2.E-02 1.E+00 4.E+01 1.E-03 2.E+01
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 1.E-02 1.E-02
WB RM 8 SIL Antimony ND
WB RM 8 SIL Arsenic, inorganic 1.E-01 1.E-01
WB RM 8 SIL Cadmium 1.E-02 1.E-02
WB RM 8 SIL Chromium 1.E-03
WB RM 8 SIL Copper 4.E-02 4.E-02
WB RM 8 SIL Lead --
WB RM 8 SIL Manganese 2.E-02 2.E-02
WB RM 8 SIL Mercury 1.E+00 1.E+00
WB RM 8 SIL Nickel ND
WB RM 8 SIL Selenium ND
WB RM 8 SIL Silver ND
WB RM 8 SIL Thallium 8.E-02 8.E-02 8.E-02
WB RM 8 SIL Zinc 1.E-01 1.E-01
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA
WB RM 8 SIL Tributyltin ion NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA
WB RM 8 SIL 2-Methylnaphthalene 1.E-02 1.E-02
WB RM 8 SIL Acenaphthene 8.E-04 8.E-04
WB RM 8 SIL Acenaphthylene ND
WB RM 8 SIL Anthracene ND
WB RM 8 SIL Benzo(a)anthracene ND
WB RM 8 SIL Benzo(a)pyrene ND
WB RM 8 SIL Benzo(b)fluoranthene ND
WB RM 8 SIL Benzo(g,h,i)perylene ND
WB RM 8 SIL Benzo(k)fluoranthene ND
WB RM 8 SIL Chrysene ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND
WB RM 8 SIL Dibenzothiophene NA
WB RM 8 SIL Fluoranthene ND
WB RM 8 SIL Fluorene ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND
WB RM 8 SIL Naphthalene ND
WB RM 8 SIL Phenanthrene ND
WB RM 8 SIL Pyrene ND
WB RM 8 SIL Total Carcinogenic PAHs --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND
WB RM 8 SIL Dibutyl phthalate ND
WB RM 8 SIL Diethyl phthalate ND
WB RM 8 SIL Di-n-octyl phthalate ND

WB RM 8 SIL
Semi-Volatile Organic 
Compounds

WB RM 8 SIL Benzoic acid ND
WB RM 8 SIL Benzyl alcohol ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND
WB RM 8 SIL Dibenzofuran ND
WB RM 8 SIL Hexachlorobenzene ND
WB RM 8 SIL Hexachlorobutadiene ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND
WB RM 8 SIL 4-Nitrophenol ND
WB RM 8 SIL Phenol ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 3.E+02 3.E+02
WB RM 8 SIL Total PCB Congeners --
WB RM 8 SIL Total PCBs, Adjusted 3.E+02 3.E+02
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB RM 8 SIL Total PCB TEQ 2.E+01 2.E+01
WB RM 8 SIL Total TEQ 3.E+01 3.E+01
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Dieldrin ND
WB RM 8 SIL Endrin ND
WB RM 8 SIL Endrin aldehyde ND
WB RM 8 SIL Endrin ketone ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND
WB RM 8 SIL Heptachlor ND
WB RM 8 SIL Heptachlor epoxide ND
WB RM 8 SIL Total Chlordanes ND
WB RM 8 SIL Total DDD 8.E-02 8.E-02
WB RM 8 SIL Total DDE 3.E-01 3.E-01
WB RM 8 SIL Total DDT 2.E-02 2.E-02
WB RM 8 SIL Total Endosulfan 5.E-03 5.E-03 5.E-03 5.E-03

Exposure Point Total 2.E-01 1.E-01 1.E-02 4.E-02 1.E+00 5.E-03 5.E-01 3.E+02 1.E-02 3.E+01
WB RM  9 Metals
WB RM  9 Aluminum 2.E-02 2.E-02
WB RM  9 Antimony 2.E-02 2.E-02
WB RM  9 Arsenic, inorganic 1.E-01 1.E-01
WB RM  9 Cadmium 4.E-03 4.E-03
WB RM  9 Chromium 3.E-04
WB RM  9 Copper 5.E-02 5.E-02
WB RM  9 Lead --
WB RM  9 Manganese 4.E-02 4.E-02
WB RM  9 Mercury 2.E+00 2.E+00
WB RM  9 Nickel 1.E-02 1.E-02
WB RM  9 Selenium 7.E-02 7.E-02
WB RM  9 Silver 7.E-04 7.E-04
WB RM  9 Thallium 1.E-01 1.E-01 1.E-01
WB RM  9 Zinc 9.E-02 9.E-02
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 3.E-03 3.E-03
WB RM  9 Tributyltin ion ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 7.E-05
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  9 Acenaphthene 1.E-04 1.E-04
WB RM  9 Acenaphthylene 2.E-05 2.E-05
WB RM  9 Anthracene 9.E-06
WB RM  9 Benzo(a)anthracene --
WB RM  9 Benzo(a)pyrene --
WB RM  9 Benzo(b)fluoranthene --
WB RM  9 Benzo(g,h,i)perylene 5.E-05 5.E-05
WB RM  9 Benzo(k)fluoranthene --
WB RM  9 Chrysene --
WB RM  9 Dibenzo(a,h)anthracene ND
WB RM  9 Dibenzothiophene 7.E-05 7.E-05
WB RM  9 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB RM  9 Fluorene 2.E-04 2.E-04
WB RM  9 Indeno(1,2,3-cd)pyrene --
WB RM  9 Naphthalene 4.E-04 4.E-04
WB RM  9 Phenanthrene 6.E-04 6.E-04
WB RM  9 Pyrene 9.E-05 9.E-05
WB RM  9 Total Carcinogenic PAHs --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND
WB RM  9 Dibutyl phthalate ND
WB RM  9 Diethyl phthalate ND
WB RM  9 Di-n-octyl phthalate ND

WB RM  9
Semi-Volatile Organic 
Compounds

WB RM  9 Benzoic acid 2.E-04
WB RM  9 Benzyl alcohol 1.E-04 1.E-04
WB RM  9 Bis(2-chloroethoxy) methane 8.E-03 8.E-03
WB RM  9 Dibenzofuran 1.E-04 1.E-04
WB RM  9 Hexachlorobenzene 6.E-03 6.E-03
WB RM  9 Hexachlorobutadiene ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 3.E-03 3.E-03 3.E-03
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 4-Nitrophenol ND
WB RM  9 Phenol ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 9.E+01 9.E+01
WB RM  9 Total PCB Congeners --
WB RM  9 Total PCBs, Adjusted 6.E+01 6.E+01
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB RM  9 Total PCB TEQ 2.E+01 2.E+01
WB RM  9 Total TEQ 2.E+01 2.E+01
WB RM  9 Pesticides
WB RM  9 Aldrin 3.E-03 3.E-03
WB RM  9 alpha-Hexachlorocyclohexane 8.E-06 8.E-06
WB RM  9 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB RM  9 Dieldrin 1.E-01 1.E-01
WB RM  9 Endrin 1.E-04 1.E-04
WB RM  9 Endrin aldehyde ND
WB RM  9 Endrin ketone 3.E-05 3.E-05
WB RM  9 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  9 Heptachlor ND
WB RM  9 Heptachlor epoxide 2.E-02 2.E-02
WB RM  9 Total Chlordanes 5.E-02 5.E-02
WB RM  9 Total DDD 1.E-01 1.E-01
WB RM  9 Total DDE 5.E-01 5.E-01
WB RM  9 Total DDT 2.E-02 2.E-02
WB RM  9 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 1.E-01 5.E-03 5.E-02 2.E+00 8.E-02 9.E-01 6.E+01 2.E-03 2.E+01
WB RM  10 Metals
WB RM  10 Aluminum 2.E-02 2.E-02
WB RM  10 Antimony 2.E+01 2.E+01
WB RM  10 Arsenic, inorganic 1.E-01 1.E-01
WB RM  10 Cadmium 2.E-01 2.E-01
WB RM  10 Chromium 2.E-04
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Copper 7.E-02 7.E-02
WB RM  10 Lead --
WB RM  10 Manganese 4.E-02 4.E-02
WB RM  10 Mercury 2.E+00 2.E+00
WB RM  10 Nickel 2.E-02 2.E-02
WB RM  10 Selenium ND
WB RM  10 Silver 1.E-02 1.E-02
WB RM  10 Thallium 1.E-01 1.E-01 1.E-01
WB RM  10 Zinc 8.E-02 8.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 3.E-03 3.E-03
WB RM  10 Tributyltin ion ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 8.E-05
WB RM  10 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  10 Acenaphthene 2.E-04 2.E-04
WB RM  10 Acenaphthylene 7.E-06 7.E-06
WB RM  10 Anthracene 4.E-06
WB RM  10 Benzo(a)anthracene ND
WB RM  10 Benzo(a)pyrene ND
WB RM  10 Benzo(b)fluoranthene ND
WB RM  10 Benzo(g,h,i)perylene ND
WB RM  10 Benzo(k)fluoranthene ND
WB RM  10 Chrysene ND
WB RM  10 Dibenzo(a,h)anthracene ND
WB RM  10 Dibenzothiophene ND
WB RM  10 Fluoranthene ND
WB RM  10 Fluorene 2.E-04 2.E-04
WB RM  10 Indeno(1,2,3-cd)pyrene ND
WB RM  10 Naphthalene 2.E-04 2.E-04
WB RM  10 Phenanthrene 4.E-04 4.E-04
WB RM  10 Pyrene ND
WB RM  10 Total Carcinogenic PAHs --
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
WB RM  10 Dibutyl phthalate ND
WB RM  10 Diethyl phthalate ND
WB RM  10 Di-n-octyl phthalate ND

WB RM  10
Semi-Volatile Organic 
Compounds

WB RM  10 Benzoic acid 2.E-04
WB RM  10 Benzyl alcohol 1.E-04 1.E-04
WB RM  10 Bis(2-chloroethoxy) methane 7.E-03 7.E-03
WB RM  10 Dibenzofuran 8.E-05 8.E-05
WB RM  10 Hexachlorobenzene 5.E-03 5.E-03
WB RM  10 Hexachlorobutadiene 2.E-05 2.E-05
WB RM  10 Phenols
WB RM  10 4-Methylphenol 3.E-03 3.E-03 3.E-03
WB RM  10 4-Nitrophenol ND
WB RM  10 Phenol 1.E-03 1.E-03 1.E-03
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA
WB RM  10 Total PCB Congeners --
WB RM  10 Total PCBs, Adjusted 7.E+01 7.E+01
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB RM  10 Total PCB TEQ 1.E+01 1.E+01
WB RM  10 Total TEQ 2.E+01 2.E+01
WB RM  10 Pesticides
WB RM  10 Aldrin 1.E-03 1.E-03
WB RM  10 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  10 beta-Hexachlorocyclohexane ND
WB RM  10 Dieldrin 7.E-02 7.E-02
WB RM  10 Endrin 1.E-04 1.E-04
WB RM  10 Endrin aldehyde 4.E-05 4.E-05
WB RM  10 Endrin ketone 7.E-05 7.E-05
WB RM  10 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Heptachlor 4.E-05 4.E-05
WB RM  10 Heptachlor epoxide 1.E-02 1.E-02
WB RM  10 Total Chlordanes 4.E-02 4.E-02
WB RM  10 Total DDD 1.E-01 1.E-01
WB RM  10 Total DDE 3.E-01 3.E-01
WB RM  10 Total DDT 8.E-02 8.E-02
WB RM  10 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E+01 2.E-01 2.E-01 7.E-02 2.E+00 2.E-02 9.E-01 7.E+01 2.E-03 2.E+01 1.E-03
WB RM  11 Metals
WB RM  11 Aluminum 1.E-02 1.E-02
WB RM  11 Antimony ND
WB RM  11 Arsenic, inorganic 1.E-01 1.E-01
WB RM  11 Cadmium 2.E-02 2.E-02
WB RM  11 Chromium ND
WB RM  11 Copper 6.E-02 6.E-02
WB RM  11 Lead --
WB RM  11 Manganese 3.E-02 3.E-02
WB RM  11 Mercury 2.E+00 2.E+00
WB RM  11 Nickel 2.E-02 2.E-02
WB RM  11 Selenium 3.E-01 3.E-01
WB RM  11 Silver 1.E-03 1.E-03
WB RM  11 Thallium 9.E-02 9.E-02 9.E-02
WB RM  11 Zinc 8.E-02 8.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 3.E-03 3.E-03
WB RM  11 Tributyltin ion ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 3.E-05
WB RM  11 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  11 Acenaphthene 1.E-04 1.E-04
WB RM  11 Acenaphthylene 5.E-06 5.E-06
WB RM  11 Anthracene 7.E-06
WB RM  11 Benzo(a)anthracene ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Benzo(a)pyrene ND
WB RM  11 Benzo(b)fluoranthene ND
WB RM  11 Benzo(g,h,i)perylene ND
WB RM  11 Benzo(k)fluoranthene ND
WB RM  11 Chrysene ND
WB RM  11 Dibenzo(a,h)anthracene ND
WB RM  11 Dibenzothiophene 3.E-05 3.E-05
WB RM  11 Fluoranthene ND
WB RM  11 Fluorene 2.E-04 2.E-04
WB RM  11 Indeno(1,2,3-cd)pyrene ND
WB RM  11 Naphthalene 2.E-04 2.E-04
WB RM  11 Phenanthrene 4.E-04 4.E-04
WB RM  11 Pyrene ND
WB RM  11 Total Carcinogenic PAHs --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
WB RM  11 Dibutyl phthalate 8.E-04 8.E-04
WB RM  11 Diethyl phthalate ND
WB RM  11 Di-n-octyl phthalate ND

WB RM  11
Semi-Volatile Organic 
Compounds

WB RM  11 Benzoic acid 3.E-04
WB RM  11 Benzyl alcohol 6.E-05 6.E-05
WB RM  11 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB RM  11 Dibenzofuran 1.E-04 1.E-04
WB RM  11 Hexachlorobenzene 5.E-03 5.E-03
WB RM  11 Hexachlorobutadiene 1.E-05 1.E-05
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND
WB RM  11 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB RM  11 Phenol ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA
WB RM  11 Total PCB Congeners --
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Total PCBs, Adjusted 4.E+02 4.E+02
WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB RM  11 Total PCB TEQ 4.E+01 4.E+01
WB RM  11 Total TEQ 5.E+01 5.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 1.E-03 1.E-03
WB RM  11 alpha-Hexachlorocyclohexane 4.E-06 4.E-06
WB RM  11 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  11 Dieldrin 6.E-02 6.E-02
WB RM  11 Endrin 2.E-04 2.E-04
WB RM  11 Endrin aldehyde ND
WB RM  11 Endrin ketone 2.E-05 2.E-05
WB RM  11 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  11 Heptachlor 3.E-05 3.E-05
WB RM  11 Heptachlor epoxide 1.E-02 1.E-02
WB RM  11 Total Chlordanes 4.E-02 4.E-02
WB RM  11 Total DDD 2.E-02 2.E-02
WB RM  11 Total DDE 2.E-01 2.E-01
WB RM  11 Total DDT 2.E-02 2.E-02
WB RM  11 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 1.E-01 2.E-02 6.E-02 2.E+00 3.E-01 6.E-01 4.E+02 1.E-03 5.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-02 1.E-02
WB Study Area Wide Antimony 1.E+00 1.E+00
WB Study Area Wide Arsenic, inorganic 2.E-01 2.E-01
WB Study Area Wide Cadmium 2.E-02 2.E-02
WB Study Area Wide Chromium 4.E-04
WB Study Area Wide Copper 4.E-02 4.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 2.E-02 2.E-02
WB Study Area Wide Mercury 2.E+00 2.E+00
WB Study Area Wide Nickel 1.E-02 1.E-02
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Selenium 7.E-02 7.E-02
WB Study Area Wide Silver 1.E-03 1.E-03
WB Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
WB Study Area Wide Zinc 9.E-02 9.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 3.E-03 3.E-03
WB Study Area Wide Tributyltin ion 5.E-03 5.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 8.E-05
WB Study Area Wide 2-Methylnaphthalene 6.E-03 6.E-03
WB Study Area Wide Acenaphthene 6.E-04 6.E-04
WB Study Area Wide Acenaphthylene 2.E-05 2.E-05
WB Study Area Wide Anthracene 1.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 3.E-05 3.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Chrysene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 9.E-05 9.E-05
WB Study Area Wide Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB Study Area Wide Fluorene 7.E-04 7.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 1.E-03 1.E-03
WB Study Area Wide Phenanthrene 1.E-03 1.E-03
WB Study Area Wide Pyrene 7.E-04 7.E-04
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 4.E-01 4.E-01
WB Study Area Wide Dibutyl phthalate 4.E-04 4.E-04
WB Study Area Wide Diethyl phthalate 3.E-05 3.E-05
WB Study Area Wide Di-n-octyl phthalate 3.E-03 3.E-03
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Semi-Volatile Organic 
WB Study Area Wide Benzoic acid 2.E-04
WB Study Area Wide Benzyl alcohol 1.E-04 1.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 8.E-03 8.E-03
WB Study Area Wide Dibenzofuran 5.E-04 5.E-04
WB Study Area Wide Hexachlorobenzene 5.E-03 5.E-03
WB Study Area Wide Hexachlorobutadiene 3.E-04 3.E-04
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 2.E-03 2.E-03 2.E-03
WB Study Area Wide 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB Study Area Wide Phenol 3.E-04 3.E-04 3.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.E+02 1.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 1.E+02 1.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB Study Area Wide Total PCB TEQ 2.E+01 2.E+01
WB Study Area Wide Total TEQ 3.E+01 3.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 1.E-03 1.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 7.E-06 7.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 4.E-05 4.E-05
WB Study Area Wide Dieldrin 1.E-01 1.E-01
WB Study Area Wide Endrin 1.E-04 1.E-04
WB Study Area Wide Endrin aldehyde 3.E-05 3.E-05
WB Study Area Wide Endrin ketone 3.E-05 3.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB Study Area Wide Heptachlor 4.E-05 4.E-05
WB Study Area Wide Heptachlor epoxide 2.E-02 2.E-02
WB Study Area Wide Total Chlordanes 4.E-02 4.E-02
WB Study Area Wide Total DDD 2.E-01 2.E-01
WB Study Area Wide Total DDE 5.E-01 5.E-01
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Total DDT 2.E-01 2.E-01
WB Study Area Wide Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Point Total 1.E+00 2.E-01 3.E-02 4.E-02 2.E+00 9.E-02 2.E+00 1.E+02 6.E-03 3.E+01 3.E-04
F RM  2 Metals
F RM  2 Aluminum 3.E-03 3.E-03
F RM  2 Antimony ND
F RM  2 Arsenic, inorganic 2.E-01 2.E-01
F RM  2 Cadmium ND
F RM  2 Chromium 3.E-04
F RM  2 Copper 2.E-02 2.E-02
F RM  2 Lead --
F RM  2 Manganese 7.E-03 7.E-03
F RM  2 Mercury 1.E+00 1.E+00
F RM  2 Nickel 1.E-02 1.E-02
F RM  2 Selenium ND
F RM  2 Silver 8.E-04 8.E-04
F RM  2 Thallium 2.E-01 2.E-01 2.E-01
F RM  2 Zinc 5.E-02 5.E-02
F RM  2 Butyltins
F RM  2 Dibutyltin ion 2.E-03 2.E-03
F RM  2 Tributyltin ion ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 3.E-05
F RM  2 2-Methylnaphthalene 7.E-04 7.E-04
F RM  2 Acenaphthene ND
F RM  2 Acenaphthylene 9.E-06 9.E-06
F RM  2 Anthracene 4.E-06
F RM  2 Benzo(a)anthracene ND
F RM  2 Benzo(a)pyrene ND
F RM  2 Benzo(b)fluoranthene ND
F RM  2 Benzo(g,h,i)perylene ND
F RM  2 Benzo(k)fluoranthene ND
F RM  2 Chrysene ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Dibenzo(a,h)anthracene ND
F RM  2 Dibenzothiophene 1.E-05 1.E-05
F RM  2 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
F RM  2 Fluorene ND
F RM  2 Indeno(1,2,3-cd)pyrene ND
F RM  2 Naphthalene 8.E-05 8.E-05
F RM  2 Phenanthrene ND
F RM  2 Pyrene ND
F RM  2 Total Carcinogenic PAHs --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND
F RM  2 Dibutyl phthalate ND
F RM  2 Diethyl phthalate ND

F RM  2
Semi-Volatile Organic 
Compounds

F RM  2 Benzyl alcohol ND
F RM  2 Hexachlorobenzene 9.E-04 9.E-04
F RM  2 Hexachlorobutadiene ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA
F RM  2 Total PCB Congeners --
F RM  2 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 4.E-01 4.E-01
F RM  2 Total PCB TEQ 4.E+00 4.E+00
F RM  2 Total TEQ 4.E+00 4.E+00
F RM  2 Pesticides
F RM  2 Aldrin 5.E-04 5.E-04
F RM  2 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  2 beta-Hexachlorocyclohexane ND
F RM  2 Dieldrin 2.E-02 2.E-02
F RM  2 Endrin 5.E-05 5.E-05
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Endrin aldehyde ND
F RM  2 Endrin ketone ND
F RM  2 gamma-Hexachlorocyclohexane ND
F RM  2 Heptachlor ND
F RM  2 Heptachlor epoxide 4.E-03 4.E-03
F RM  2 Total Chlordanes 6.E-03 6.E-03
F RM  2 Total DDD 1.E-02 1.E-02
F RM  2 Total DDE 5.E-02 5.E-02
F RM  2 Total DDT 3.E-03 3.E-03
F RM  2 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 3.E-01 2.E-01 8.E-05 2.E-02 1.E+00 1.E-02 3.E-01 2.E+01 7.E-04 4.E+00
F RM  3 Metals
F RM  3 Aluminum 4.E-03 4.E-03
F RM  3 Antimony ND
F RM  3 Arsenic, inorganic 2.E-01 2.E-01
F RM  3 Cadmium ND
F RM  3 Chromium ND
F RM  3 Copper 3.E-02 3.E-02
F RM  3 Lead --
F RM  3 Manganese 4.E-03 4.E-03
F RM  3 Mercury 3.E+00 3.E+00
F RM  3 Nickel 8.E-03 8.E-03
F RM  3 Selenium ND
F RM  3 Silver ND
F RM  3 Thallium 2.E-01 2.E-01 2.E-01
F RM  3 Zinc 6.E-02 6.E-02
F RM  3 Butyltins
F RM  3 Dibutyltin ion 3.E-03 3.E-03
F RM  3 Tributyltin ion 3.E-03 3.E-03
F RM  3 PAHs
F RM  3 1-Methylnaphthalene 6.E-05
F RM  3 2-Methylnaphthalene 1.E-03 1.E-03
F RM  3 Acenaphthene ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 Acenaphthylene 3.E-06 3.E-06
F RM  3 Anthracene 3.E-06
F RM  3 Benzo(a)anthracene --
F RM  3 Benzo(a)pyrene ND
F RM  3 Benzo(b)fluoranthene ND
F RM  3 Benzo(g,h,i)perylene ND
F RM  3 Benzo(k)fluoranthene ND
F RM  3 Chrysene --
F RM  3 Dibenzo(a,h)anthracene ND
F RM  3 Dibenzothiophene 1.E-05 1.E-05
F RM  3 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F RM  3 Fluorene ND
F RM  3 Indeno(1,2,3-cd)pyrene ND
F RM  3 Naphthalene 9.E-05 9.E-05
F RM  3 Phenanthrene 1.E-04 1.E-04
F RM  3 Pyrene 2.E-04 2.E-04
F RM  3 Total Carcinogenic PAHs --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND
F RM  3 Dibutyl phthalate ND
F RM  3 Diethyl phthalate ND

F RM  3
Semi-Volatile Organic 
Compounds

F RM  3 Benzyl alcohol ND
F RM  3 Hexachlorobenzene 9.E-04 9.E-04
F RM  3 Hexachlorobutadiene 3.E-05 3.E-05
F RM  3 Phenols
F RM  3 4-Nitrophenol ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 6.E+00 6.E+00
F RM  3 Total PCB Congeners --
F RM  3 Total PCBs, Adjusted 3.E+00 3.E+00
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 5.E-01 5.E-01
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 Total PCB TEQ 7.E-01 7.E-01
F RM  3 Total TEQ 1.E+00 1.E+00
F RM  3 Pesticides
F RM  3 Aldrin 4.E-04 4.E-04
F RM  3 alpha-Hexachlorocyclohexane 8.E-07 8.E-07
F RM  3 beta-Hexachlorocyclohexane 5.E-03 5.E-03
F RM  3 Dieldrin 6.E-02 6.E-02
F RM  3 Endrin ND
F RM  3 Endrin aldehyde 5.E-03 5.E-03
F RM  3 Endrin ketone ND
F RM  3 gamma-Hexachlorocyclohexane ND
F RM  3 Heptachlor ND
F RM  3 Heptachlor epoxide 3.E-03 3.E-03
F RM  3 Total Chlordanes 1.E-02 1.E-02
F RM  3 Total DDD 1.E-02 1.E-02
F RM  3 Total DDE 6.E-02 6.E-02
F RM  3 Total DDT 2.E-02 2.E-02
F RM  3 Total Endosulfan ND

Exposure Point Total 3.E-01 2.E-01 4.E-04 3.E-02 3.E+00 8.E-03 4.E-01 3.E+00 1.E-03 1.E+00
F RM  4 Metals
F RM  4 Aluminum 2.E-03 2.E-03
F RM  4 Antimony ND
F RM  4 Arsenic, inorganic 1.E-01 1.E-01
F RM  4 Cadmium ND
F RM  4 Chromium ND
F RM  4 Copper 2.E-02 2.E-02
F RM  4 Lead --
F RM  4 Manganese 7.E-03 7.E-03
F RM  4 Mercury 4.E+00 4.E+00
F RM  4 Nickel 6.E-03 6.E-03
F RM  4 Selenium ND
F RM  4 Silver ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Thallium 1.E-01 1.E-01 1.E-01
F RM  4 Zinc 6.E-02 6.E-02
F RM  4 Butyltins
F RM  4 Dibutyltin ion 4.E-03 4.E-03
F RM  4 Tributyltin ion 4.E-03 4.E-03
F RM  4 PAHs
F RM  4 1-Methylnaphthalene 2.E-05
F RM  4 2-Methylnaphthalene 4.E-04 4.E-04
F RM  4 Acenaphthene ND
F RM  4 Acenaphthylene 9.E-06 9.E-06
F RM  4 Anthracene 4.E-06
F RM  4 Benzo(a)anthracene --
F RM  4 Benzo(a)pyrene --
F RM  4 Benzo(b)fluoranthene --
F RM  4 Benzo(g,h,i)perylene 1.E-05 1.E-05
F RM  4 Benzo(k)fluoranthene --
F RM  4 Chrysene --
F RM  4 Dibenzo(a,h)anthracene --
F RM  4 Dibenzothiophene 2.E-05 2.E-05
F RM  4 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  4 Fluorene ND
F RM  4 Indeno(1,2,3-cd)pyrene --
F RM  4 Naphthalene 1.E-04 1.E-04
F RM  4 Phenanthrene 2.E-04 2.E-04
F RM  4 Pyrene ND
F RM  4 Total Carcinogenic PAHs --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND
F RM  4 Dibutyl phthalate 6.E-04 6.E-04
F RM  4 Diethyl phthalate 3.E-05 3.E-05

F RM  4
Semi-Volatile Organic 
Compounds

F RM  4 Benzyl alcohol 1.E-04 1.E-04
F RM  4 Hexachlorobenzene 1.E-03 1.E-03
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Hexachlorobutadiene 2.E-05 2.E-05
F RM  4 Phenols
F RM  4 4-Nitrophenol 4.E-03 4.E-03 4.E-03
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA
F RM  4 Total PCB Congeners --
F RM  4 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 7.E-01 7.E-01
F RM  4 Total PCB TEQ 2.E+00 2.E+00
F RM  4 Total TEQ 2.E+00 2.E+00
F RM  4 Pesticides
F RM  4 Aldrin 3.E-04 3.E-04
F RM  4 alpha-Hexachlorocyclohexane 7.E-07 7.E-07
F RM  4 beta-Hexachlorocyclohexane 7.E-06 7.E-06
F RM  4 Dieldrin 2.E-02 2.E-02
F RM  4 Endrin ND
F RM  4 Endrin aldehyde ND
F RM  4 Endrin ketone ND
F RM  4 gamma-Hexachlorocyclohexane ND
F RM  4 Heptachlor ND
F RM  4 Heptachlor epoxide 3.E-03 3.E-03
F RM  4 Total Chlordanes 8.E-03 8.E-03
F RM  4 Total DDD 2.E-02 2.E-02
F RM  4 Total DDE 4.E-02 4.E-02
F RM  4 Total DDT 7.E-03 7.E-03
F RM  4 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 1.E-01 3.E-04 2.E-02 4.E+00 1.E-02 2.E-01 1.E+01 4.E-04 2.E+00
F RM  5 Metals
F RM  5 Aluminum 6.E-03 6.E-03
F RM  5 Antimony ND
F RM  5 Arsenic, inorganic 1.E-01 1.E-01
F RM  5 Cadmium ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Chromium ND
F RM  5 Copper 4.E-02 4.E-02
F RM  5 Lead --
F RM  5 Manganese 3.E-03 3.E-03
F RM  5 Mercury 3.E+00 3.E+00
F RM  5 Nickel 1.E-02 1.E-02
F RM  5 Selenium ND
F RM  5 Silver ND
F RM  5 Thallium 1.E-01 1.E-01 1.E-01
F RM  5 Zinc 6.E-02 6.E-02
F RM  5 Butyltins
F RM  5 Dibutyltin ion 5.E-03 5.E-03
F RM  5 Tributyltin ion ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 2.E-05
F RM  5 2-Methylnaphthalene 5.E-04 5.E-04
F RM  5 Acenaphthene ND
F RM  5 Acenaphthylene 5.E-05 5.E-05
F RM  5 Anthracene 1.E-05
F RM  5 Benzo(a)anthracene --
F RM  5 Benzo(a)pyrene --
F RM  5 Benzo(b)fluoranthene --
F RM  5 Benzo(g,h,i)perylene 1.E-04 1.E-04
F RM  5 Benzo(k)fluoranthene --
F RM  5 Chrysene --
F RM  5 Dibenzo(a,h)anthracene --
F RM  5 Dibenzothiophene 8.E-05 8.E-05
F RM  5 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
F RM  5 Fluorene 9.E-05 9.E-05
F RM  5 Indeno(1,2,3-cd)pyrene --
F RM  5 Naphthalene 3.E-04 3.E-04
F RM  5 Phenanthrene 8.E-04 8.E-04
F RM  5 Pyrene 6.E-04 6.E-04
F RM  5 Total Carcinogenic PAHs --
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND
F RM  5 Dibutyl phthalate ND
F RM  5 Diethyl phthalate ND

F RM  5
Semi-Volatile Organic 
Compounds

F RM  5 Benzyl alcohol 9.E-05 9.E-05
F RM  5 Hexachlorobenzene 1.E-03 1.E-03
F RM  5 Hexachlorobutadiene ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 5.E+00 5.E+00
F RM  5 Total PCB Congeners --
F RM  5 Total PCBs, Adjusted 3.E+00 3.E+00
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F RM  5 Total PCB TEQ 7.E-01 7.E-01
F RM  5 Total TEQ 1.E+00 1.E+00
F RM  5 Pesticides
F RM  5 Aldrin ND
F RM  5 alpha-Hexachlorocyclohexane ND
F RM  5 beta-Hexachlorocyclohexane ND
F RM  5 Dieldrin 1.E-02 1.E-02
F RM  5 Endrin ND
F RM  5 Endrin aldehyde 5.E-03 5.E-03
F RM  5 Endrin ketone ND
F RM  5 gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
F RM  5 Heptachlor ND
F RM  5 Heptachlor epoxide 3.E-03 3.E-03
F RM  5 Total Chlordanes 7.E-03 7.E-03
F RM  5 Total DDD 2.E-02 2.E-02
F RM  5 Total DDE 5.E-02 5.E-02
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Total DDT 2.E-02 2.E-02
F RM  5 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 2.E-01 1.E-01 2.E-03 4.E-02 3.E+00 1.E-02 2.E-01 3.E+00 5.E-04 1.E+00
F RM  6 Metals
F RM  6 Aluminum 6.E-03 6.E-03
F RM  6 Antimony ND
F RM  6 Arsenic, inorganic 1.E-01 1.E-01
F RM  6 Cadmium 2.E-03 2.E-03
F RM  6 Chromium ND
F RM  6 Copper 2.E-02 2.E-02
F RM  6 Lead --
F RM  6 Manganese 5.E-03 5.E-03
F RM  6 Mercury 2.E+00 2.E+00
F RM  6 Nickel 3.E-03 3.E-03
F RM  6 Selenium ND
F RM  6 Silver ND
F RM  6 Thallium 1.E-01 1.E-01 1.E-01
F RM  6 Zinc 6.E-02 6.E-02
F RM  6 Butyltins
F RM  6 Dibutyltin ion 5.E-03 5.E-03
F RM  6 Tributyltin ion 3.E-03 3.E-03
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 2.E-05
F RM  6 2-Methylnaphthalene 5.E-04 5.E-04
F RM  6 Acenaphthene 1.E-04 1.E-04
F RM  6 Acenaphthylene 1.E-05 1.E-05
F RM  6 Anthracene 5.E-06
F RM  6 Benzo(a)anthracene --
F RM  6 Benzo(a)pyrene --
F RM  6 Benzo(b)fluoranthene --
F RM  6 Benzo(g,h,i)perylene 4.E-06 4.E-06
F RM  6 Benzo(k)fluoranthene --
F RM  6 Chrysene --
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Dibenzo(a,h)anthracene ND
F RM  6 Dibenzothiophene 5.E-05 5.E-05
F RM  6 Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
F RM  6 Fluorene 8.E-05 8.E-05
F RM  6 Indeno(1,2,3-cd)pyrene --
F RM  6 Naphthalene 2.E-04 2.E-04
F RM  6 Phenanthrene 3.E-04 3.E-04
F RM  6 Pyrene ND
F RM  6 Total Carcinogenic PAHs --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 6.E-03 6.E-03
F RM  6 Dibutyl phthalate ND
F RM  6 Diethyl phthalate ND

F RM  6
Semi-Volatile Organic 
Compounds

F RM  6 Benzyl alcohol ND
F RM  6 Hexachlorobenzene 8.E-04 8.E-04
F RM  6 Hexachlorobutadiene ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 4.E+00 4.E+00
F RM  6 Total PCB Congeners --
F RM  6 Total PCBs, Adjusted 5.E+00 5.E+00
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 6.E-01 6.E-01
F RM  6 Total PCB TEQ 7.E-01 7.E-01
F RM  6 Total TEQ 1.E+00 1.E+00
F RM  6 Pesticides
F RM  6 Aldrin ND
F RM  6 alpha-Hexachlorocyclohexane ND
F RM  6 beta-Hexachlorocyclohexane ND
F RM  6 Dieldrin 1.E-02 1.E-02
F RM  6 Endrin 2.E-05 2.E-05
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Endrin aldehyde ND
F RM  6 Endrin ketone ND
F RM  6 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F RM  6 Heptachlor ND
F RM  6 Heptachlor epoxide 2.E-03 2.E-03
F RM  6 Total Chlordanes 9.E-03 9.E-03
F RM  6 Total DDD 2.E-02 2.E-02
F RM  6 Total DDE 4.E-02 4.E-02
F RM  6 Total DDT 2.E-02 2.E-02
F RM  6 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 2.E-01 1.E-01 2.E-03 2.E-02 2.E+00 4.E-03 2.E-01 5.E+00 5.E-04 1.E+00
F RM  7 Metals
F RM  7 Aluminum 2.E-03 2.E-03
F RM  7 Antimony ND
F RM  7 Arsenic, inorganic 1.E-01 1.E-01
F RM  7 Cadmium ND
F RM  7 Chromium ND
F RM  7 Copper 2.E-02 2.E-02
F RM  7 Lead --
F RM  7 Manganese 6.E-03 6.E-03
F RM  7 Mercury 4.E+00 4.E+00
F RM  7 Nickel 5.E-03 5.E-03
F RM  7 Selenium ND
F RM  7 Silver ND
F RM  7 Thallium 1.E-01 1.E-01 1.E-01
F RM  7 Zinc 6.E-02 6.E-02
F RM  7 Butyltins
F RM  7 Dibutyltin ion 3.E-03 3.E-03
F RM  7 Tributyltin ion 2.E-03 2.E-03
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 1.E-05
F RM  7 2-Methylnaphthalene 3.E-04 3.E-04
F RM  7 Acenaphthene 5.E-05 5.E-05
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Acenaphthylene 5.E-06 5.E-06
F RM  7 Anthracene 3.E-06
F RM  7 Benzo(a)anthracene --
F RM  7 Benzo(a)pyrene ND
F RM  7 Benzo(b)fluoranthene --
F RM  7 Benzo(g,h,i)perylene 4.E-06 4.E-06
F RM  7 Benzo(k)fluoranthene --
F RM  7 Chrysene --
F RM  7 Dibenzo(a,h)anthracene ND
F RM  7 Dibenzothiophene 3.E-05 3.E-05
F RM  7 Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
F RM  7 Fluorene 5.E-05 5.E-05
F RM  7 Indeno(1,2,3-cd)pyrene --
F RM  7 Naphthalene 1.E-04 1.E-04
F RM  7 Phenanthrene 2.E-04 2.E-04
F RM  7 Pyrene ND
F RM  7 Total Carcinogenic PAHs --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND
F RM  7 Dibutyl phthalate ND
F RM  7 Diethyl phthalate ND

F RM  7
Semi-Volatile Organic 
Compounds

F RM  7 Benzyl alcohol 1.E-04 1.E-04
F RM  7 Hexachlorobenzene 2.E-03 2.E-03
F RM  7 Hexachlorobutadiene 2.E-04 2.E-04
F RM  7 Phenols
F RM  7 4-Nitrophenol ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA
F RM  7 Total PCB Congeners --
F RM  7 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 1.E+01 1.E+01
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Total PCB TEQ 1.E+00 1.E+00
F RM  7 Total TEQ 1.E+01 1.E+01
F RM  7 Pesticides
F RM  7 Aldrin ND
F RM  7 alpha-Hexachlorocyclohexane ND
F RM  7 beta-Hexachlorocyclohexane 2.E-05 2.E-05
F RM  7 Dieldrin 1.E-02 1.E-02
F RM  7 Endrin 2.E-05 2.E-05
F RM  7 Endrin aldehyde ND
F RM  7 Endrin ketone ND
F RM  7 gamma-Hexachlorocyclohexane ND
F RM  7 Heptachlor ND
F RM  7 Heptachlor epoxide 2.E-03 2.E-03
F RM  7 Total Chlordanes 6.E-03 6.E-03
F RM  7 Total DDD 1.E-01 1.E-01
F RM  7 Total DDE 1.E-01 1.E-01
F RM  7 Total DDT 1.E-01 1.E-01
F RM  7 Total Endosulfan ND

Exposure Point Total 2.E-01 1.E-01 4.E-04 2.E-02 4.E+00 5.E-03 5.E-01 1.E+01 3.E-04 1.E+01
F RM  8 Metals
F RM  8 Aluminum 5.E-03 5.E-03
F RM  8 Antimony ND
F RM  8 Arsenic, inorganic 1.E-01 1.E-01
F RM  8 Cadmium 2.E-03 2.E-03
F RM  8 Chromium ND
F RM  8 Copper 2.E-02 2.E-02
F RM  8 Lead --
F RM  8 Manganese 4.E-03 4.E-03
F RM  8 Mercury 2.E+00 2.E+00
F RM  8 Nickel 4.E-03 4.E-03
F RM  8 Selenium ND
F RM  8 Silver ND
F RM  8 Thallium 9.E-02 9.E-02 9.E-02
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Zinc 6.E-02 6.E-02
F RM  8 Butyltins
F RM  8 Dibutyltin ion 2.E-03 2.E-03
F RM  8 Tributyltin ion ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 2.E-05
F RM  8 2-Methylnaphthalene 6.E-04 6.E-04
F RM  8 Acenaphthene ND
F RM  8 Acenaphthylene 4.E-05 4.E-05
F RM  8 Anthracene 1.E-05
F RM  8 Benzo(a)anthracene --
F RM  8 Benzo(a)pyrene --
F RM  8 Benzo(b)fluoranthene --
F RM  8 Benzo(g,h,i)perylene 7.E-05 7.E-05
F RM  8 Benzo(k)fluoranthene --
F RM  8 Chrysene --
F RM  8 Dibenzo(a,h)anthracene --
F RM  8 Dibenzothiophene 5.E-05 5.E-05
F RM  8 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F RM  8 Fluorene 7.E-05 7.E-05
F RM  8 Indeno(1,2,3-cd)pyrene --
F RM  8 Naphthalene 6.E-04 6.E-04
F RM  8 Phenanthrene 8.E-04 8.E-04
F RM  8 Pyrene 4.E-04 4.E-04
F RM  8 Total Carcinogenic PAHs --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND
F RM  8 Dibutyl phthalate ND
F RM  8 Diethyl phthalate ND

F RM  8
Semi-Volatile Organic 
Compounds

F RM  8 Benzyl alcohol 1.E-04 1.E-04
F RM  8 Hexachlorobenzene 9.E-04 9.E-04
F RM  8 Hexachlorobutadiene ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Phenols
F RM  8 4-Nitrophenol ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 9.E+00 9.E+00
F RM  8 Total PCB Congeners --
F RM  8 Total PCBs, Adjusted 4.E+00 4.E+00
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  8 Total PCB TEQ 7.E-01 7.E-01
F RM  8 Total TEQ 2.E+00 2.E+00
F RM  8 Pesticides
F RM  8 Aldrin 3.E-04 3.E-04
F RM  8 alpha-Hexachlorocyclohexane ND
F RM  8 beta-Hexachlorocyclohexane ND
F RM  8 Dieldrin 3.E-02 3.E-02
F RM  8 Endrin ND
F RM  8 Endrin aldehyde ND
F RM  8 Endrin ketone ND
F RM  8 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F RM  8 Heptachlor ND
F RM  8 Heptachlor epoxide 2.E-03 2.E-03
F RM  8 Total Chlordanes 1.E-02 1.E-02
F RM  8 Total DDD 2.E-02 2.E-02
F RM  8 Total DDE 6.E-02 6.E-02
F RM  8 Total DDT 4.E-02 4.E-02
F RM  8 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 2.E-01 1.E-01 4.E-03 2.E-02 2.E+00 4.E-03 3.E-01 4.E+00 6.E-04 2.E+00
F RM  9 Metals
F RM  9 Aluminum 5.E-03 5.E-03
F RM  9 Antimony 1.E-02 1.E-02
F RM  9 Arsenic, inorganic 1.E-01 1.E-01
F RM  9 Cadmium ND
F RM  9 Chromium 4.E-04
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Copper 2.E-02 2.E-02
F RM  9 Lead --
F RM  9 Manganese 4.E-03 4.E-03
F RM  9 Mercury 4.E+00 4.E+00
F RM  9 Nickel 4.E-03 4.E-03
F RM  9 Selenium ND
F RM  9 Silver ND
F RM  9 Thallium 8.E-02 8.E-02 8.E-02
F RM  9 Zinc 6.E-02 6.E-02
F RM  9 Butyltins
F RM  9 Dibutyltin ion 3.E-03 3.E-03
F RM  9 Tributyltin ion ND
F RM  9 PAHs
F RM  9 1-Methylnaphthalene 7.E-06
F RM  9 2-Methylnaphthalene 4.E-04 4.E-04
F RM  9 Acenaphthene ND
F RM  9 Acenaphthylene 1.E-05 1.E-05
F RM  9 Anthracene 3.E-06
F RM  9 Benzo(a)anthracene --
F RM  9 Benzo(a)pyrene --
F RM  9 Benzo(b)fluoranthene --
F RM  9 Benzo(g,h,i)perylene 3.E-05 3.E-05
F RM  9 Benzo(k)fluoranthene --
F RM  9 Chrysene --
F RM  9 Dibenzo(a,h)anthracene ND
F RM  9 Dibenzothiophene 1.E-05 1.E-05
F RM  9 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  9 Fluorene ND
F RM  9 Indeno(1,2,3-cd)pyrene --
F RM  9 Naphthalene 1.E-04 1.E-04
F RM  9 Phenanthrene 2.E-04 2.E-04
F RM  9 Pyrene 1.E-04 1.E-04
F RM  9 Total Carcinogenic PAHs --
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 8.E-03 8.E-03
F RM  9 Dibutyl phthalate ND
F RM  9 Diethyl phthalate ND

F RM  9
Semi-Volatile Organic 
Compounds

F RM  9 Benzyl alcohol 1.E-04 1.E-04
F RM  9 Hexachlorobenzene 1.E-03 1.E-03
F RM  9 Hexachlorobutadiene ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 7.E+00 7.E+00
F RM  9 Total PCB Congeners --
F RM  9 Total PCBs, Adjusted 7.E+00 7.E+00
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 8.E-01 8.E-01
F RM  9 Total PCB TEQ 1.E+00 1.E+00
F RM  9 Total TEQ 2.E+00 2.E+00
F RM  9 Pesticides
F RM  9 Aldrin 6.E-04 6.E-04
F RM  9 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  9 beta-Hexachlorocyclohexane ND
F RM  9 Dieldrin 3.E-02 3.E-02
F RM  9 Endrin 2.E-05 2.E-05
F RM  9 Endrin aldehyde ND
F RM  9 Endrin ketone ND
F RM  9 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F RM  9 Heptachlor ND
F RM  9 Heptachlor epoxide 3.E-03 3.E-03
F RM  9 Total Chlordanes 7.E-03 7.E-03
F RM  9 Total DDD 9.E-03 9.E-03
F RM  9 Total DDE 5.E-02 5.E-02
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Total DDT 2.E-02 2.E-02
F RM  9 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 1.E-01 5.E-04 2.E-02 4.E+00 4.E-03 2.E-01 7.E+00 4.E-04 2.E+00
F RM  10 Metals
F RM  10 Aluminum 5.E-03 5.E-03
F RM  10 Antimony ND
F RM  10 Arsenic, inorganic 1.E-01 1.E-01
F RM  10 Cadmium ND
F RM  10 Chromium ND
F RM  10 Copper 2.E-02 2.E-02
F RM  10 Lead --
F RM  10 Manganese 6.E-03 6.E-03
F RM  10 Mercury 4.E+00 4.E+00
F RM  10 Nickel 4.E-03 4.E-03
F RM  10 Selenium ND
F RM  10 Silver ND
F RM  10 Thallium 7.E-02 7.E-02 7.E-02
F RM  10 Zinc 5.E-02 5.E-02
F RM  10 Butyltins
F RM  10 Dibutyltin ion 2.E-03 2.E-03
F RM  10 Tributyltin ion ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 2.E-05
F RM  10 2-Methylnaphthalene 3.E-04 3.E-04
F RM  10 Acenaphthene ND
F RM  10 Acenaphthylene 4.E-06 4.E-06
F RM  10 Anthracene ND
F RM  10 Benzo(a)anthracene ND
F RM  10 Benzo(a)pyrene ND
F RM  10 Benzo(b)fluoranthene ND
F RM  10 Benzo(g,h,i)perylene ND
F RM  10 Benzo(k)fluoranthene ND
F RM  10 Chrysene ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Dibenzo(a,h)anthracene ND
F RM  10 Dibenzothiophene ND
F RM  10 Fluoranthene ND
F RM  10 Fluorene ND
F RM  10 Indeno(1,2,3-cd)pyrene ND
F RM  10 Naphthalene 6.E-05 6.E-05
F RM  10 Phenanthrene ND
F RM  10 Pyrene ND
F RM  10 Total Carcinogenic PAHs --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 5.E-03 5.E-03
F RM  10 Dibutyl phthalate ND
F RM  10 Diethyl phthalate ND

F RM  10
Semi-Volatile Organic 
Compounds

F RM  10 Benzyl alcohol ND
F RM  10 Hexachlorobenzene 8.E-04 8.E-04
F RM  10 Hexachlorobutadiene 1.E-05 1.E-05
F RM  10 Phenols
F RM  10 4-Nitrophenol ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA
F RM  10 Total PCB Congeners --
F RM  10 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 7.E-01 7.E-01
F RM  10 Total PCB TEQ 1.E+00 1.E+00
F RM  10 Total TEQ 2.E+00 2.E+00
F RM  10 Pesticides
F RM  10 Aldrin ND
F RM  10 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  10 beta-Hexachlorocyclohexane ND
F RM  10 Dieldrin 1.E-02 1.E-02
F RM  10 Endrin 2.E-05 2.E-05
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Endrin aldehyde ND
F RM  10 Endrin ketone 7.E-05 7.E-05
F RM  10 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
F RM  10 Heptachlor ND
F RM  10 Heptachlor epoxide 2.E-03 2.E-03
F RM  10 Total Chlordanes 5.E-03 5.E-03
F RM  10 Total DDD 8.E-03 8.E-03
F RM  10 Total DDE 3.E-02 3.E-02
F RM  10 Total DDT 9.E-03 9.E-03
F RM  10 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 1.E-01 1.E-01 9.E-05 2.E-02 4.E+00 4.E-03 1.E-01 1.E+01 3.E-04 2.E+00
F RM  11 Metals
F RM  11 Aluminum 2.E-03 2.E-03
F RM  11 Antimony ND
F RM  11 Arsenic, inorganic 1.E-01 1.E-01
F RM  11 Cadmium ND
F RM  11 Chromium ND
F RM  11 Copper 2.E-02 2.E-02
F RM  11 Lead --
F RM  11 Manganese 6.E-03 6.E-03
F RM  11 Mercury 4.E+00 4.E+00
F RM  11 Nickel 5.E-03 5.E-03
F RM  11 Selenium 9.E-01 9.E-01
F RM  11 Silver ND
F RM  11 Thallium 8.E-02 8.E-02 8.E-02
F RM  11 Zinc 6.E-02 6.E-02
F RM  11 Butyltins
F RM  11 Dibutyltin ion 2.E-03 2.E-03
F RM  11 Tributyltin ion ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 8.E-06
F RM  11 2-Methylnaphthalene 2.E-04 2.E-04
F RM  11 Acenaphthene ND
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Acenaphthylene 3.E-06 3.E-06
F RM  11 Anthracene ND
F RM  11 Benzo(a)anthracene ND
F RM  11 Benzo(a)pyrene ND
F RM  11 Benzo(b)fluoranthene ND
F RM  11 Benzo(g,h,i)perylene ND
F RM  11 Benzo(k)fluoranthene ND
F RM  11 Chrysene ND
F RM  11 Dibenzo(a,h)anthracene ND
F RM  11 Dibenzothiophene 5.E-06 5.E-06
F RM  11 Fluoranthene ND
F RM  11 Fluorene ND
F RM  11 Indeno(1,2,3-cd)pyrene ND
F RM  11 Naphthalene 7.E-05 7.E-05
F RM  11 Phenanthrene ND
F RM  11 Pyrene ND
F RM  11 Total Carcinogenic PAHs --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND
F RM  11 Dibutyl phthalate 8.E-04 8.E-04
F RM  11 Diethyl phthalate ND

F RM  11
Semi-Volatile Organic 
Compounds

F RM  11 Benzyl alcohol 7.E-05 7.E-05
F RM  11 Hexachlorobenzene 9.E-04 9.E-04
F RM  11 Hexachlorobutadiene ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA
F RM  11 Total PCB Congeners --
F RM  11 Total PCBs, Adjusted 8.E+01 8.E+01
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 9.E-01 9.E-01
F RM  11 Total PCB TEQ 3.E+00 3.E+00
F RM  11 Total TEQ 3.E+00 3.E+00
F RM  11 Pesticides
F RM  11 Aldrin ND
F RM  11 alpha-Hexachlorocyclohexane ND
F RM  11 beta-Hexachlorocyclohexane 2.E-05 2.E-05
F RM  11 Dieldrin 1.E-02 1.E-02
F RM  11 Endrin 5.E-05 5.E-05
F RM  11 Endrin aldehyde ND
F RM  11 Endrin ketone ND
F RM  11 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F RM  11 Heptachlor 2.E-05 2.E-05
F RM  11 Heptachlor epoxide 2.E-03 2.E-03
F RM  11 Total Chlordanes 5.E-03 5.E-03
F RM  11 Total DDD 3.E-03 3.E-03
F RM  11 Total DDE 2.E-02 2.E-02
F RM  11 Total DDT 3.E-03 3.E-03
F RM  11 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 1.E-01 1.E-01 4.E-05 2.E-02 4.E+00 9.E-01 1.E-01 8.E+01 2.E-04 3.E+00
F Study Area Wide Metals
F Study Area Wide Aluminum 4.E-03 4.E-03
F Study Area Wide Antimony 1.E-02 1.E-02
F Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
F Study Area Wide Cadmium 1.E-03 1.E-03
F Study Area Wide Chromium 1.E-04
F Study Area Wide Copper 2.E-02 2.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 5.E-03 5.E-03
F Study Area Wide Mercury 3.E+00 3.E+00
F Study Area Wide Nickel 6.E-03 6.E-03
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Selenium 1.E-01 1.E-01
F Study Area Wide Silver 2.E-04 2.E-04
F Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
F Study Area Wide Zinc 6.E-02 6.E-02
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 3.E-03 3.E-03
F Study Area Wide Tributyltin ion 2.E-03 2.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 2.E-05
F Study Area Wide 2-Methylnaphthalene 5.E-04 5.E-04
F Study Area Wide Acenaphthene 3.E-05 3.E-05
F Study Area Wide Acenaphthylene 1.E-05 1.E-05
F Study Area Wide Anthracene 4.E-06
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(a)pyrene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 2.E-05 2.E-05
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Chrysene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 3.E-05 3.E-05
F Study Area Wide Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F Study Area Wide Fluorene 4.E-05 4.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 2.E-04 2.E-04
F Study Area Wide Phenanthrene 3.E-04 3.E-04
F Study Area Wide Pyrene 1.E-04 1.E-04
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 4.E-03 4.E-03
F Study Area Wide Dibutyl phthalate 6.E-04 6.E-04
F Study Area Wide Diethyl phthalate 2.E-05 2.E-05
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide
Semi-Volatile Organic 
Compounds

F Study Area Wide Benzyl alcohol 8.E-05 8.E-05
F Study Area Wide Hexachlorobenzene 1.E-03 1.E-03
F Study Area Wide Hexachlorobutadiene 3.E-05 3.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 3.E-03 3.E-03 3.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 6.E+00 6.E+00
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 2.E+01 2.E+01
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 2.E+00 2.E+00
F Study Area Wide Total PCB TEQ 1.E+00 1.E+00
F Study Area Wide Total TEQ 3.E+00 3.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 4.E-04 4.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 9.E-07 9.E-07
F Study Area Wide beta-Hexachlorocyclohexane 1.E-03 1.E-03
F Study Area Wide Dieldrin 2.E-02 2.E-02
F Study Area Wide Endrin 2.E-05 2.E-05
F Study Area Wide Endrin aldehyde 2.E-03 2.E-03
F Study Area Wide Endrin ketone 4.E-05 4.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F Study Area Wide Heptachlor 1.E-05 1.E-05
F Study Area Wide Heptachlor epoxide 3.E-03 3.E-03
F Study Area Wide Total Chlordanes 8.E-03 8.E-03
F Study Area Wide Total DDD 2.E-02 2.E-02
F Study Area Wide Total DDE 5.E-02 5.E-02
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TABLE 5-97.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Total DDT 3.E-02 3.E-02
F Study Area Wide Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 2.E-01 1.E-01 2.E-03 2.E-02 3.E+00 1.E-01 3.E-01 2.E+01 5.E-04 3.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 8.4E+01 mg/kg -- 7.3E-02 -- 3.8E-02 -- 9.0E-03 -- 1.0E+00 1.7E-01 2.E-01 8.8E-02 9.E-02 2.1E-02 2.E-02
WB FZ: RM 0 to 4 Antimony 3.8E-03 mg/kg -- 3.3E-06 -- 1.7E-06 -- 4.1E-07 -- 4.0E-04 7.7E-06 2.E-02 4.0E-06 1.E-02 9.5E-07 2.E-03
WB FZ: RM 0 to 4 Arsenic, inorganic 2.3E-02 mg/kg 1.5E+00 2.0E-05 3.E-05 1.0E-05 2.E-05 2.5E-06 4.E-06 3.0E-04 4.7E-05 2.E-01 2.4E-05 8.E-02 5.8E-06 2.E-02
WB FZ: RM 0 to 4 Cadmium 6.8E-02 mg/kg -- 5.9E-05 -- 3.0E-05 -- 7.3E-06 -- 1.0E-03 1.4E-04 1.E-01 7.1E-05 7.E-02 1.7E-05 2.E-02
WB FZ: RM 0 to 4 Chromiumc 1.5E+00 mg/kg -- 1.3E-03 -- 6.7E-04 -- 1.6E-04 -- 1.5E+00 3.0E-03 2.E-03 1.6E-03 1.E-03 3.8E-04 3.E-04
WB FZ: RM 0 to 4 Copper 1.4E+00 mg/kg -- 1.2E-03 -- 6.3E-04 -- 1.5E-04 -- 4.0E-02 2.9E-03 7.E-02 1.5E-03 4.E-02 3.6E-04 9.E-03
WB FZ: RM 0 to 4 Lead 1.3E-01 mg/kg NL 1.1E-04 -- 5.6E-05 -- 1.3E-05 -- NL 2.5E-04 -- 1.3E-04 -- 3.1E-05 --
WB FZ: RM 0 to 4 Manganese 6.2E+00 mg/kg -- 5.4E-03 -- 2.8E-03 -- 6.7E-04 -- 1.4E-01 1.3E-02 9.E-02 6.5E-03 5.E-02 1.6E-03 1.E-02
WB FZ: RM 0 to 4 Mercury 5.7E-02 mg/kg -- 5.0E-05 -- 2.6E-05 -- 6.1E-06 -- 1.0E-04 1.2E-04 1.E+00 6.0E-05 6.E-01 1.4E-05 1.E-01
WB FZ: RM 0 to 4 Nickel 6.3E-01 mg/kg -- 5.5E-04 -- 2.8E-04 -- 6.8E-05 -- 2.0E-02 1.3E-03 6.E-02 6.6E-04 3.E-02 1.6E-04 8.E-03
WB FZ: RM 0 to 4 Selenium 3.4E-01 mg/kg -- 3.0E-04 -- 1.5E-04 -- 3.6E-05 -- 5.0E-03 6.9E-04 1.E-01 3.5E-04 7.E-02 8.5E-05 2.E-02
WB FZ: RM 0 to 4 Silver 5.4E-03 mg/kg -- 4.7E-06 -- 2.4E-06 -- 5.8E-07 -- 5.0E-03 1.1E-05 2.E-03 5.6E-06 1.E-03 1.4E-06 3.E-04
WB FZ: RM 0 to 4 Thallium 5.4E-03 mg/kg -- 4.7E-06 -- 2.4E-06 -- 5.8E-07 -- 6.6E-05 1.1E-05 2.E-01 5.6E-06 9.E-02 1.4E-06 2.E-02
WB FZ: RM 0 to 4 Zinc 9.0E+01 mg/kg -- 7.8E-02 -- 4.0E-02 -- 9.6E-03 -- 3.0E-01 1.8E-01 6.E-01 9.4E-02 3.E-01 2.2E-02 7.E-02
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 4.5E+00 ug/kg -- 3.9E-06 -- 2.0E-06 -- 4.8E-07 -- 3.0E-04 9.1E-06 3.E-02 4.7E-06 2.E-02 1.1E-06 4.E-03
WB FZ: RM 0 to 4 Dibutyltin ion 5.1E+00 ug/kg -- 4.4E-06 -- 2.3E-06 -- 5.5E-07 -- 3.0E-04 1.0E-05 3.E-02 5.3E-06 2.E-02 1.3E-06 4.E-03
WB FZ: RM 0 to 4 Tributyltin ion 7.5E+00 ug/kg -- 6.5E-06 -- 3.4E-06 -- 8.0E-07 -- 3.0E-04 1.5E-05 5.E-02 7.8E-06 3.E-02 1.9E-06 6.E-03
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 4.7E+00 ug/kg 2.9E-02 4.1E-06 1.E-07 2.1E-06 6.E-08 5.0E-07 1.E-08 7.0E-02 9.5E-06 1.E-04 4.9E-06 7.E-05 1.2E-06 2.E-05
WB FZ: RM 0 to 4 2-Methylnaphthalene 3.9E+00 ug/kg -- 3.4E-06 -- 1.7E-06 -- 4.2E-07 -- 4.0E-03 7.9E-06 2.E-03 4.1E-06 1.E-03 9.8E-07 2.E-04
WB FZ: RM 0 to 4 Acenaphthene 3.6E+01 ug/kg -- 3.1E-05 -- 1.6E-05 -- 3.9E-06 -- 6.0E-02 7.3E-05 1.E-03 3.8E-05 6.E-04 9.0E-06 2.E-04
WB FZ: RM 0 to 4 Acenaphthylene 1.3E+00 ug/kg -- 1.1E-06 -- 5.8E-07 -- 1.4E-07 -- 6.0E-02 2.6E-06 4.E-05 1.4E-06 2.E-05 3.3E-07 5.E-06
WB FZ: RM 0 to 4 Anthracene 2.9E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 3.1E-07 -- 3.0E-01 5.9E-06 2.E-05 3.0E-06 1.E-05 7.3E-07 2.E-06
WB FZ: RM 0 to 4 Benzo(a)anthracene 3.2E-01 ug/kg 7.3E-01 2.8E-07 2.E-07 1.4E-07 1.E-07 3.4E-08 3.E-08 -- 6.5E-07 -- 3.3E-07 -- 8.0E-08 --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene 3.4E-01 ug/kg 7.3E-01 3.0E-07 2.E-07 1.5E-07 1.E-07 3.6E-08 3.E-08 -- 6.9E-07 -- 3.5E-07 -- 8.5E-08 --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 3.2E-01 ug/kg -- 2.8E-07 -- 1.4E-07 -- 3.4E-08 -- 3.0E-02 6.5E-07 2.E-05 3.3E-07 1.E-05 8.0E-08 3.E-06
WB FZ: RM 0 to 4 Benzo(k)fluoranthene 2.6E-01 ug/kg 7.3E-02 2.3E-07 2.E-08 1.2E-07 8.E-09 2.8E-08 2.E-09 -- 5.3E-07 -- 2.7E-07 -- 6.5E-08 --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene 2.4E-01 ug/kg 7.3E+00 2.1E-07 2.E-06 1.1E-07 8.E-07 2.6E-08 2.E-07 -- 4.9E-07 -- 2.5E-07 -- 6.0E-08 --
WB FZ: RM 0 to 4 Dibenzothiophene 1.7E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 -- 4.0E-02 3.4E-06 9.E-05 1.8E-06 4.E-05 4.3E-07 1.E-05
WB FZ: RM 0 to 4 Fluoranthene 9.8E+00 ug/kg -- 8.5E-06 -- 4.4E-06 -- 1.1E-06 -- 4.0E-02 2.0E-05 5.E-04 1.0E-05 3.E-04 2.5E-06 6.E-05
WB FZ: RM 0 to 4 Fluorene 8.7E+00 ug/kg -- 7.6E-06 -- 3.9E-06 -- 9.3E-07 -- 4.0E-02 1.8E-05 4.E-04 9.1E-06 2.E-04 2.2E-06 5.E-05
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene 2.7E-01 ug/kg 7.3E-01 2.3E-07 2.E-07 1.2E-07 9.E-08 2.9E-08 2.E-08 -- 5.5E-07 -- 2.8E-07 -- 6.8E-08 --
WB FZ: RM 0 to 4 Naphthalene 2.5E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 2.0E-02 5.1E-06 3.E-04 2.6E-06 1.E-04 6.3E-07 3.E-05
WB FZ: RM 0 to 4 Phenanthrene 7.9E+00 ug/kg -- 6.9E-06 -- 3.5E-06 -- 8.5E-07 -- 3.0E-02 1.6E-05 5.E-04 8.2E-06 3.E-04 2.0E-06 7.E-05
WB FZ: RM 0 to 4 Pyrene 2.5E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 3.0E-02 5.1E-06 2.E-04 2.6E-06 9.E-05 6.3E-07 2.E-05

Total Carcinogenic PAHsd -- -- -- -- 2.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 4.7E+02 ug/kg -- 4.1E-04 -- 2.1E-04 -- 5.0E-05 -- 4.0E+00 9.5E-04 2.E-04 4.9E-04 1.E-04 1.2E-04 3.E-05
WB FZ: RM 0 to 4 Benzyl alcohol 8.0E+01 ug/kg -- 7.0E-05 -- 3.6E-05 -- 8.6E-06 -- 5.0E-01 1.6E-04 3.E-04 8.3E-05 2.E-04 2.0E-05 4.E-05
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 3.0E+01 ug/kg -- 2.6E-05 -- 1.3E-05 -- 3.2E-06 -- 3.0E-03 6.1E-05 2.E-02 3.1E-05 1.E-02 7.5E-06 3.E-03
WB FZ: RM 0 to 4 Dibenzofuran 3.6E+00 ug/kg -- 3.1E-06 -- 1.6E-06 -- 3.9E-07 -- 4.0E-02 7.3E-06 2.E-04 3.8E-06 9.E-05 9.0E-07 2.E-05
WB FZ: RM 0 to 4 Hexachlorobenzene 2.4E+00 ug/kg 1.6E+00 2.1E-06 3.E-06 1.1E-06 2.E-06 2.6E-07 4.E-07 8.0E-04 4.9E-06 6.E-03 2.5E-06 3.E-03 6.0E-07 8.E-04
WB FZ: RM 0 to 4 Hexachlorobutadiene 2.7E-02 ug/kg 7.8E-02 2.3E-08 2.E-09 1.2E-08 9.E-10 2.9E-09 2.E-10 1.0E-03 5.4E-08 5.E-05 2.8E-08 3.E-05 6.7E-09 7.E-06
WB FZ: RM 0 to 4 Isophorone 5.9E+00 ug/kg 9.5E-04 5.1E-06 5.E-09 2.6E-06 3.E-09 6.3E-07 6.E-10 2.0E-01 1.2E-05 6.E-05 6.2E-06 3.E-05 1.5E-06 7.E-06

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 8.6E+00 ug/kg -- 7.5E-06 -- 3.8E-06 -- 9.2E-07 -- 5.0E-03 1.7E-05 3.E-03 9.0E-06 2.E-03 2.2E-06 4.E-04
WB FZ: RM 0 to 4 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB FZ: RM 0 to 4 Total PCB Congeners 3.8E+05 pg/g NA 3.3E-04 -- 1.7E-04 -- 4.0E-05 -- NA 7.7E-04 -- 3.9E-04 -- 9.4E-05 --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 3.6E+05 pg/g 2.0E+00 3.1E-04 6.E-04 1.6E-04 3.E-04 3.8E-05 8.E-05 2.0E-05 7.3E-04 4.E+01 3.7E-04 2.E+01 9.0E-05 4.E+00
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 3.2E+00 pg/g 1.3E+05 2.8E-09 4.E-04 1.4E-09 2.E-04 3.5E-10 5.E-05 1.0E-09 6.6E-09 7.E+00 3.4E-09 3.E+00 8.1E-10 8.E-01
WB FZ: RM 0 to 4 Total PCB TEQ 4.0E+00 pg/g 1.3E+05 3.5E-09 5.E-04 1.8E-09 2.E-04 4.3E-10 6.E-05 1.0E-09 8.1E-09 8.E+00 4.2E-09 4.E+00 1.0E-09 1.E+00
WB FZ: RM 0 to 4 Total TEQ -- -- -- -- 8.E-04 -- 4.E-04 -- 1.E-04 -- -- 1.E+01 -- 8.E+00 -- 2.E+00
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 1.1E-01 ug/kg 1.7E+01 9.6E-08 2.E-06 4.9E-08 8.E-07 1.2E-08 2.E-07 3.0E-05 2.2E-07 7.E-03 1.1E-07 4.E-03 2.8E-08 9.E-04
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 4.1E-02 ug/kg 6.3E+00 3.5E-08 2.E-07 1.8E-08 1.E-07 4.3E-09 3.E-08 8.0E-03 8.2E-08 1.E-05 4.2E-08 5.E-06 1.0E-08 1.E-06
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 1.3E-08 2.E-08 6.7E-09 1.E-08 1.6E-09 3.E-09 6.0E-04 3.0E-08 5.E-05 1.6E-08 3.E-05 3.8E-09 6.E-06
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane 2.3E-03 ug/kg NL 2.0E-09 -- 1.0E-09 -- 2.4E-10 -- NL 4.6E-09 -- 2.3E-09 -- 5.6E-10 --
WB FZ: RM 0 to 4 Dieldrin 2.7E+00 ug/kg 1.6E+01 2.4E-06 4.E-05 1.2E-06 2.E-05 2.9E-07 5.E-06 5.0E-05 5.5E-06 1.E-01 2.8E-06 6.E-02 6.8E-07 1.E-02
WB FZ: RM 0 to 4 Endrin 2.6E-02 ug/kg -- 2.3E-08 -- 1.2E-08 -- 2.8E-09 -- 3.0E-04 5.3E-08 2.E-04 2.7E-08 9.E-05 6.5E-09 2.E-05
WB FZ: RM 0 to 4 Endrin aldehyde 7.4E-03 ug/kg -- 6.5E-09 -- 3.3E-09 -- 8.0E-10 -- 3.0E-04 1.5E-08 5.E-05 7.7E-09 3.E-05 1.9E-09 6.E-06
WB FZ: RM 0 to 4 Endrin ketone 7.4E-03 ug/kg -- 6.4E-09 -- 3.3E-09 -- 7.9E-10 -- 3.0E-04 1.5E-08 5.E-05 7.7E-09 3.E-05 1.9E-09 6.E-06
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.5E-02 ug/kg 1.1E+00 2.1E-08 2.E-08 1.1E-08 1.E-08 2.6E-09 3.E-09 3.0E-04 5.0E-08 2.E-04 2.6E-08 9.E-05 6.1E-09 2.E-05
WB FZ: RM 0 to 4 Heptachlor 4.3E-03 ug/kg 4.5E+00 3.8E-09 2.E-08 1.9E-09 9.E-09 4.6E-10 2.E-09 5.0E-04 8.8E-09 2.E-05 4.5E-09 9.E-06 1.1E-09 2.E-06
WB FZ: RM 0 to 4 Heptachlor epoxide 2.1E-01 ug/kg 9.1E+00 1.8E-07 2.E-06 9.3E-08 9.E-07 2.2E-08 2.E-07 1.3E-05 4.2E-07 3.E-02 2.2E-07 2.E-02 5.2E-08 4.E-03
WB FZ: RM 0 to 4 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 0 to 4 Total Chlordanes 1.4E+01 ug/kg 3.5E-01 1.2E-05 4.E-06 6.2E-06 2.E-06 1.5E-06 5.E-07 5.0E-04 2.8E-05 6.E-02 1.4E-05 3.E-02 3.5E-06 7.E-03
WB FZ: RM 0 to 4 Total DDD 3.4E+01 ug/kg 2.4E-01 2.9E-05 7.E-06 1.5E-05 4.E-06 3.6E-06 9.E-07 5.0E-04 6.8E-05 1.E-01 3.5E-05 7.E-02 8.4E-06 2.E-02
WB FZ: RM 0 to 4 Total DDE 1.1E+02 ug/kg 3.4E-01 9.2E-05 3.E-05 4.7E-05 2.E-05 1.1E-05 4.E-06 5.0E-04 2.2E-04 4.E-01 1.1E-04 2.E-01 2.7E-05 5.E-02
WB FZ: RM 0 to 4 Total DDT 4.1E-01 ug/kg 3.4E-01 3.6E-07 1.E-07 1.8E-07 6.E-08 4.4E-08 1.E-08 5.0E-04 8.3E-07 2.E-03 4.3E-07 9.E-04 1.0E-07 2.E-04
WB FZ: RM 0 to 4 Total Endosulfan 8.8E-01 ug/kg -- 7.6E-07 -- 3.9E-07 -- 9.4E-08 -- 6.0E-03 1.8E-06 3.E-04 9.2E-07 2.E-04 2.2E-07 4.E-05

Exposure Point Totale 2.E-03 8.E-04 2.E-04
WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 1.2E+02 mg/kg -- 1.0E-01 -- 5.4E-02 -- 1.3E-02 -- 1.0E+00 2.4E-01 2.E-01 1.3E-01 1.E-01 3.0E-02 3.E-02
WB FZ: RM 4 to 8 Antimony 6.4E-03 mg/kg -- 5.6E-06 -- 2.9E-06 -- 6.9E-07 -- 4.0E-04 1.3E-05 3.E-02 6.7E-06 2.E-02 1.6E-06 4.E-03
WB FZ: RM 4 to 8 Arsenic, inorganic 1.2E-02 mg/kg 1.5E+00 1.0E-05 2.E-05 5.4E-06 8.E-06 1.3E-06 2.E-06 3.0E-04 2.4E-05 8.E-02 1.3E-05 4.E-02 3.0E-06 1.E-02
WB FZ: RM 4 to 8 Cadmium 6.6E-02 mg/kg -- 5.7E-05 -- 2.9E-05 -- 7.1E-06 -- 1.0E-03 1.3E-04 1.E-01 6.9E-05 7.E-02 1.7E-05 2.E-02
WB FZ: RM 4 to 8 Chromium 8.0E-01 mg/kg -- 7.0E-04 -- 3.6E-04 -- 8.6E-05 -- 1.5E+00 1.6E-03 1.E-03 8.3E-04 6.E-04 2.0E-04 1.E-04
WB FZ: RM 4 to 8 Copper 1.2E+00 mg/kg -- 1.1E-03 -- 5.5E-04 -- 1.3E-04 -- 4.0E-02 2.5E-03 6.E-02 1.3E-03 3.E-02 3.1E-04 8.E-03
WB FZ: RM 4 to 8 Lead 2.1E-01 mg/kg NL 1.8E-04 -- 9.3E-05 -- 2.2E-05 -- NL 4.2E-04 -- 2.2E-04 -- 5.2E-05 --
WB FZ: RM 4 to 8 Manganese 7.0E+00 mg/kg -- 6.1E-03 -- 3.1E-03 -- 7.5E-04 -- 1.4E-01 1.4E-02 1.E-01 7.3E-03 5.E-02 1.8E-03 1.E-02
WB FZ: RM 4 to 8 Mercury 5.5E-02 mg/kg -- 4.8E-05 -- 2.5E-05 -- 5.9E-06 -- 1.0E-04 1.1E-04 1.E+00 5.8E-05 6.E-01 1.4E-05 1.E-01
WB FZ: RM 4 to 8 Nickel 5.3E-01 mg/kg -- 4.6E-04 -- 2.3E-04 -- 5.6E-05 -- 2.0E-02 1.1E-03 5.E-02 5.5E-04 3.E-02 1.3E-04 7.E-03
WB FZ: RM 4 to 8 Selenium 3.8E-01 mg/kg -- 3.3E-04 -- 1.7E-04 -- 4.1E-05 -- 5.0E-03 7.7E-04 2.E-01 4.0E-04 8.E-02 9.5E-05 2.E-02
WB FZ: RM 4 to 8 Silver 7.6E-03 mg/kg -- 6.6E-06 -- 3.4E-06 -- 8.1E-07 -- 5.0E-03 1.5E-05 3.E-03 7.9E-06 2.E-03 1.9E-06 4.E-04
WB FZ: RM 4 to 8 Thallium 5.2E-03 mg/kg -- 4.5E-06 -- 2.3E-06 -- 5.6E-07 -- 6.6E-05 1.1E-05 2.E-01 5.4E-06 8.E-02 1.3E-06 2.E-02
WB FZ: RM 4 to 8 Zinc 1.1E+02 mg/kg -- 9.8E-02 -- 5.1E-02 -- 1.2E-02 -- 3.0E-01 2.3E-01 8.E-01 1.2E-01 4.E-01 2.8E-02 9.E-02
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 2.1E+00 ug/kg -- 1.8E-06 -- 9.4E-07 -- 2.3E-07 -- 3.0E-04 4.3E-06 1.E-02 2.2E-06 7.E-03 5.3E-07 2.E-03
WB FZ: RM 4 to 8 Dibutyltin ion 1.8E+00 ug/kg -- 1.6E-06 -- 8.0E-07 -- 1.9E-07 -- 3.0E-04 3.7E-06 1.E-02 1.9E-06 6.E-03 4.5E-07 2.E-03
WB FZ: RM 4 to 8 Tributyltin ion 6.0E+00 ug/kg -- 5.2E-06 -- 2.7E-06 -- 6.4E-07 -- 3.0E-04 1.2E-05 4.E-02 6.3E-06 2.E-02 1.5E-06 5.E-03
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 1.2E+01 ug/kg 2.9E-02 1.0E-05 3.E-07 5.4E-06 2.E-07 1.3E-06 4.E-08 7.0E-02 2.4E-05 3.E-04 1.3E-05 2.E-04 3.0E-06 4.E-05
WB FZ: RM 4 to 8 2-Methylnaphthalene 7.5E+00 ug/kg -- 6.5E-06 -- 3.4E-06 -- 8.0E-07 -- 4.0E-03 1.5E-05 4.E-03 7.8E-06 2.E-03 1.9E-06 5.E-04
WB FZ: RM 4 to 8 Acenaphthene 1.2E+02 ug/kg -- 1.0E-04 -- 5.4E-05 -- 1.3E-05 -- 6.0E-02 2.4E-04 4.E-03 1.3E-04 2.E-03 3.0E-05 5.E-04
WB FZ: RM 4 to 8 Acenaphthylene 4.2E+00 ug/kg -- 3.7E-06 -- 1.9E-06 -- 4.5E-07 -- 6.0E-02 8.5E-06 1.E-04 4.4E-06 7.E-05 1.1E-06 2.E-05
WB FZ: RM 4 to 8 Anthracene 7.6E+00 ug/kg -- 6.6E-06 -- 3.4E-06 -- 8.1E-07 -- 3.0E-01 1.5E-05 5.E-05 7.9E-06 3.E-05 1.9E-06 6.E-06
WB FZ: RM 4 to 8 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Dibenzothiophene 4.8E+00 ug/kg -- 4.2E-06 -- 2.1E-06 -- 5.1E-07 -- 4.0E-02 9.7E-06 2.E-04 5.0E-06 1.E-04 1.2E-06 3.E-05
WB FZ: RM 4 to 8 Fluoranthene 2.4E+01 ug/kg -- 2.1E-05 -- 1.1E-05 -- 2.6E-06 -- 4.0E-02 4.9E-05 1.E-03 2.5E-05 6.E-04 6.0E-06 2.E-04
WB FZ: RM 4 to 8 Fluorene 2.4E+01 ug/kg -- 2.1E-05 -- 1.1E-05 -- 2.6E-06 -- 4.0E-02 4.9E-05 1.E-03 2.5E-05 6.E-04 6.0E-06 2.E-04
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Naphthalene 7.6E+00 ug/kg -- 6.6E-06 -- 3.4E-06 -- 8.1E-07 -- 2.0E-02 1.5E-05 8.E-04 7.9E-06 4.E-04 1.9E-06 1.E-04
WB FZ: RM 4 to 8 Phenanthrene 1.6E+01 ug/kg -- 1.4E-05 -- 7.2E-06 -- 1.7E-06 -- 3.0E-02 3.2E-05 1.E-03 1.7E-05 6.E-04 4.0E-06 1.E-04
WB FZ: RM 4 to 8 Pyrene 7.3E+00 ug/kg -- 6.3E-06 -- 3.3E-06 -- 7.8E-07 -- 3.0E-02 1.5E-05 5.E-04 7.6E-06 3.E-04 1.8E-06 6.E-05

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 4.2E+02 ug/kg -- 3.7E-04 -- 1.9E-04 -- 4.5E-05 -- 4.0E+00 8.5E-04 2.E-04 4.4E-04 1.E-04 1.1E-04 3.E-05
WB FZ: RM 4 to 8 Benzyl alcohol 3.1E+01 ug/kg -- 2.7E-05 -- 1.4E-05 -- 3.3E-06 -- 5.0E-01 6.3E-05 1.E-04 3.2E-05 6.E-05 7.8E-06 2.E-05
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 2.7E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.9E-06 -- 3.0E-03 5.5E-05 2.E-02 2.8E-05 9.E-03 6.8E-06 2.E-03
WB FZ: RM 4 to 8 Dibenzofuran 6.0E+00 ug/kg -- 5.2E-06 -- 2.7E-06 -- 6.4E-07 -- 4.0E-02 1.2E-05 3.E-04 6.3E-06 2.E-04 1.5E-06 4.E-05
WB FZ: RM 4 to 8 Hexachlorobenzene 4.5E+00 ug/kg 1.6E+00 3.9E-06 6.E-06 2.0E-06 3.E-06 4.8E-07 8.E-07 8.0E-04 9.0E-06 1.E-02 4.7E-06 6.E-03 1.1E-06 1.E-03
WB FZ: RM 4 to 8 Hexachlorobutadiene 2.6E-01 ug/kg 7.8E-02 2.3E-07 2.E-08 1.2E-07 9.E-09 2.8E-08 2.E-09 1.0E-03 5.3E-07 5.E-04 2.7E-07 3.E-04 6.6E-08 7.E-05
WB FZ: RM 4 to 8 Isophorone 5.9E+00 ug/kg 9.5E-04 5.1E-06 5.E-09 2.6E-06 3.E-09 6.3E-07 6.E-10 2.0E-01 1.2E-05 6.E-05 6.2E-06 3.E-05 1.5E-06 7.E-06
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 7.8E+00 ug/kg -- 6.8E-06 -- 3.5E-06 -- 8.4E-07 -- 5.0E-03 1.6E-05 3.E-03 8.1E-06 2.E-03 2.0E-06 4.E-04
WB FZ: RM 4 to 8 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB FZ: RM 4 to 8 Total PCB Congeners 2.5E+07 pg/g NA 2.2E-02 -- 1.1E-02 -- 2.7E-03 -- NA 5.1E-02 -- 2.6E-02 -- 6.3E-03 --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 2.5E+07 pg/g 2.0E+00 2.1E-02 4.E-02 1.1E-02 2.E-02 2.6E-03 5.E-03 2.0E-05 5.0E-02 3.E+03 2.6E-02 1.E+03 6.2E-03 3.E+02
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 6.3E+00 pg/g 1.3E+05 5.5E-09 7.E-04 2.8E-09 4.E-04 6.7E-10 9.E-05 1.0E-09 1.3E-08 1.E+01 6.6E-09 7.E+00 1.6E-09 2.E+00
WB FZ: RM 4 to 8 Total PCB TEQ 1.1E+02 pg/g 1.3E+05 9.7E-08 1.E-02 5.0E-08 6.E-03 1.2E-08 2.E-03 1.0E-09 2.3E-07 2.E+02 1.2E-07 1.E+02 2.8E-08 3.E+01
WB FZ: RM 4 to 8 Total TEQ -- -- -- -- 1.E-02 -- 7.E-03 -- 2.E-03 -- -- 2.E+02 -- 1.E+02 -- 3.E+01
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 1.6E-01 ug/kg 1.7E+01 1.4E-07 2.E-06 7.2E-08 1.E-06 1.7E-08 3.E-07 3.0E-05 3.2E-07 1.E-02 1.7E-07 6.E-03 4.0E-08 1.E-03
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 5.0E-02 ug/kg 6.3E+00 4.3E-08 3.E-07 2.2E-08 1.E-07 5.3E-09 3.E-08 8.0E-03 1.0E-07 1.E-05 5.2E-08 7.E-06 1.2E-08 2.E-06
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 4.2E-02 ug/kg 1.8E+00 3.7E-08 7.E-08 1.9E-08 3.E-08 4.5E-09 8.E-09 6.0E-04 8.5E-08 1.E-04 4.4E-08 7.E-05 1.1E-08 2.E-05
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane 4.0E-03 ug/kg NL 3.4E-09 -- 1.8E-09 -- 4.2E-10 -- NL 8.0E-09 -- 4.1E-09 -- 9.9E-10 --
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 4 to 8 Dieldrin 3.0E+00 ug/kg 1.6E+01 2.6E-06 4.E-05 1.3E-06 2.E-05 3.2E-07 5.E-06 5.0E-05 6.1E-06 1.E-01 3.1E-06 6.E-02 7.5E-07 2.E-02
WB FZ: RM 4 to 8 Endrin 2.9E-02 ug/kg -- 2.6E-08 -- 1.3E-08 -- 3.2E-09 -- 3.0E-04 6.0E-08 2.E-04 3.1E-08 1.E-04 7.4E-09 2.E-05
WB FZ: RM 4 to 8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Endrin ketone 8.7E-04 ug/kg -- 7.6E-10 -- 3.9E-10 -- 9.3E-11 -- 3.0E-04 1.8E-09 6.E-06 9.1E-10 3.E-06 2.2E-10 7.E-07
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 4.6E-02 ug/kg 1.1E+00 4.0E-08 4.E-08 2.1E-08 2.E-08 4.9E-09 5.E-09 3.0E-04 9.3E-08 3.E-04 4.8E-08 2.E-04 1.1E-08 4.E-05
WB FZ: RM 4 to 8 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Heptachlor epoxide 1.7E-01 ug/kg 9.1E+00 1.5E-07 1.E-06 7.6E-08 7.E-07 1.8E-08 2.E-07 1.3E-05 3.4E-07 3.E-02 1.8E-07 1.E-02 4.3E-08 3.E-03
WB FZ: RM 4 to 8 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Total Chlordanes 1.5E+01 ug/kg 3.5E-01 1.3E-05 5.E-06 6.9E-06 2.E-06 1.7E-06 6.E-07 5.0E-04 3.1E-05 6.E-02 1.6E-05 3.E-02 3.9E-06 8.E-03
WB FZ: RM 4 to 8 Total DDD 2.9E+02 ug/kg 2.4E-01 2.5E-04 6.E-05 1.3E-04 3.E-05 3.1E-05 7.E-06 5.0E-04 5.8E-04 1.E+00 3.0E-04 6.E-01 7.1E-05 1.E-01
WB FZ: RM 4 to 8 Total DDE 3.2E+02 ug/kg 3.4E-01 2.8E-04 9.E-05 1.4E-04 5.E-05 3.4E-05 1.E-05 5.0E-04 6.4E-04 1.E+00 3.3E-04 7.E-01 7.9E-05 2.E-01
WB FZ: RM 4 to 8 Total DDT 1.2E+01 ug/kg 3.4E-01 1.1E-05 4.E-06 5.5E-06 2.E-06 1.3E-06 5.E-07 5.0E-04 2.5E-05 5.E-02 1.3E-05 3.E-02 3.1E-06 6.E-03
WB FZ: RM 4 to 8 Total Endosulfan 9.9E-01 ug/kg -- 8.6E-07 -- 4.4E-07 -- 1.1E-07 -- 6.0E-03 2.0E-06 3.E-04 1.0E-06 2.E-04 2.5E-07 4.E-05

Exposure Point Total 6.E-02 3.E-02 7.E-03
WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 6.6E+01 mg/kg -- 5.7E-02 -- 2.9E-02 -- 7.1E-03 -- 1.0E+00 1.3E-01 1.E-01 6.9E-02 7.E-02 1.7E-02 2.E-02
WB FZ: RM 8 to 12 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Arsenic, inorganic 8.1E-03 mg/kg 1.5E+00 7.0E-06 1.E-05 3.6E-06 5.E-06 8.7E-07 1.E-06 3.0E-04 1.6E-05 5.E-02 8.4E-06 3.E-02 2.0E-06 7.E-03
WB FZ: RM 8 to 12 Cadmium 8.3E-02 mg/kg -- 7.2E-05 -- 3.7E-05 -- 8.9E-06 -- 1.0E-03 1.7E-04 2.E-01 8.7E-05 9.E-02 2.1E-05 2.E-02
WB FZ: RM 8 to 12 Chromium 6.6E-01 mg/kg -- 5.7E-04 -- 2.9E-04 -- 7.1E-05 -- 1.5E+00 1.3E-03 9.E-04 6.9E-04 5.E-04 1.7E-04 1.E-04
WB FZ: RM 8 to 12 Copper 1.1E+00 mg/kg -- 9.4E-04 -- 4.8E-04 -- 1.2E-04 -- 4.0E-02 2.2E-03 5.E-02 1.1E-03 3.E-02 2.7E-04 7.E-03
WB FZ: RM 8 to 12 Lead 1.1E+00 mg/kg NL 9.5E-04 -- 4.9E-04 -- 1.2E-04 -- NL 2.2E-03 -- 1.1E-03 -- 2.7E-04 --
WB FZ: RM 8 to 12 Manganese 7.2E+00 mg/kg -- 6.3E-03 -- 3.2E-03 -- 7.7E-04 -- 1.4E-01 1.5E-02 1.E-01 7.5E-03 5.E-02 1.8E-03 1.E-02
WB FZ: RM 8 to 12 Mercury 5.3E-02 mg/kg -- 4.6E-05 -- 2.4E-05 -- 5.7E-06 -- 1.0E-04 1.1E-04 1.E+00 5.5E-05 6.E-01 1.3E-05 1.E-01
WB FZ: RM 8 to 12 Nickel 4.7E-01 mg/kg -- 4.1E-04 -- 2.1E-04 -- 5.0E-05 -- 2.0E-02 9.5E-04 5.E-02 4.9E-04 2.E-02 1.2E-04 6.E-03
WB FZ: RM 8 to 12 Selenium 3.1E-01 mg/kg -- 2.7E-04 -- 1.4E-04 -- 3.3E-05 -- 5.0E-03 6.3E-04 1.E-01 3.2E-04 6.E-02 7.8E-05 2.E-02
WB FZ: RM 8 to 12 Silver 3.7E-03 mg/kg -- 3.2E-06 -- 1.7E-06 -- 4.0E-07 -- 5.0E-03 7.5E-06 2.E-03 3.9E-06 8.E-04 9.3E-07 2.E-04
WB FZ: RM 8 to 12 Thallium 1.2E-03 mg/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 6.6E-05 2.4E-06 4.E-02 1.3E-06 2.E-02 3.0E-07 5.E-03
WB FZ: RM 8 to 12 Zinc 9.8E+01 mg/kg -- 8.5E-02 -- 4.4E-02 -- 1.1E-02 -- 3.0E-01 2.0E-01 7.E-01 1.0E-01 3.E-01 2.5E-02 8.E-02
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 2.7E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.9E-06 -- 3.0E-04 5.5E-05 2.E-01 2.8E-05 9.E-02 6.8E-06 2.E-02
WB FZ: RM 8 to 12 Dibutyltin ion 3.3E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.5E-07 -- 3.0E-04 6.7E-06 2.E-02 3.4E-06 1.E-02 8.3E-07 3.E-03
WB FZ: RM 8 to 12 Tributyltin ion 8.6E+00 ug/kg -- 7.5E-06 -- 3.8E-06 -- 9.2E-07 -- 3.0E-04 1.7E-05 6.E-02 9.0E-06 3.E-02 2.2E-06 7.E-03
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 4.3E+00 ug/kg 2.9E-02 3.7E-06 1.E-07 1.9E-06 6.E-08 4.6E-07 1.E-08 7.0E-02 8.7E-06 1.E-04 4.5E-06 6.E-05 1.1E-06 2.E-05
WB FZ: RM 8 to 12 2-Methylnaphthalene 4.7E+00 ug/kg -- 4.1E-06 -- 2.1E-06 -- 5.0E-07 -- 4.0E-03 9.5E-06 2.E-03 4.9E-06 1.E-03 1.2E-06 3.E-04
WB FZ: RM 8 to 12 Acenaphthene 1.1E+01 ug/kg -- 9.6E-06 -- 4.9E-06 -- 1.2E-06 -- 6.0E-02 2.2E-05 4.E-04 1.1E-05 2.E-04 2.8E-06 5.E-05
WB FZ: RM 8 to 12 Acenaphthylene 1.4E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 -- 6.0E-02 2.8E-06 5.E-05 1.5E-06 2.E-05 3.5E-07 6.E-06
WB FZ: RM 8 to 12 Anthracene 2.4E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.6E-07 -- 3.0E-01 4.9E-06 2.E-05 2.5E-06 8.E-06 6.0E-07 2.E-06
WB FZ: RM 8 to 12 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 8 to 12 Benzo(a)pyrene 5.4E-01 ug/kg 7.3E+00 4.7E-07 3.E-06 2.4E-07 2.E-06 5.8E-08 4.E-07 -- 1.1E-06 -- 5.6E-07 -- 1.4E-07 --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene 1.0E+00 ug/kg 7.3E-01 8.7E-07 6.E-07 4.5E-07 3.E-07 1.1E-07 8.E-08 -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 5.6E-01 ug/kg -- 4.9E-07 -- 2.5E-07 -- 6.0E-08 -- 3.0E-02 1.1E-06 4.E-05 5.8E-07 2.E-05 1.4E-07 5.E-06
WB FZ: RM 8 to 12 Benzo(k)fluoranthene 4.1E-01 ug/kg 7.3E-02 3.6E-07 3.E-08 1.8E-07 1.E-08 4.4E-08 3.E-09 -- 8.3E-07 -- 4.3E-07 -- 1.0E-07 --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene 2.5E-01 ug/kg 7.3E+00 2.2E-07 2.E-06 1.1E-07 8.E-07 2.7E-08 2.E-07 -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 --
WB FZ: RM 8 to 12 Dibenzothiophene 2.1E+01 ug/kg -- 1.8E-05 -- 9.4E-06 -- 2.3E-06 -- 4.0E-02 4.3E-05 1.E-03 2.2E-05 5.E-04 5.3E-06 1.E-04
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 8 to 12 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Fluorene 3.4E+00 ug/kg -- 3.0E-06 -- 1.5E-06 -- 3.6E-07 -- 4.0E-02 6.9E-06 2.E-04 3.5E-06 9.E-05 8.5E-07 2.E-05
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene 6.0E-01 ug/kg 7.3E-01 5.2E-07 4.E-07 2.7E-07 2.E-07 6.4E-08 5.E-08 -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 --
WB FZ: RM 8 to 12 Naphthalene 1.6E+01 ug/kg -- 1.4E-05 -- 7.2E-06 -- 1.7E-06 -- 2.0E-02 3.2E-05 2.E-03 1.7E-05 8.E-04 4.0E-06 2.E-04
WB FZ: RM 8 to 12 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Pyrene 1.4E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 -- 3.0E-02 2.8E-06 9.E-05 1.5E-06 5.E-05 3.5E-07 1.E-05

Total Carcinogenic PAHs -- -- -- -- 6.E-06 -- 3.E-06 -- 7.E-07 -- -- -- -- -- -- --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 4.5E+02 ug/kg -- 3.9E-04 -- 2.0E-04 -- 4.8E-05 -- 4.0E+00 9.1E-04 2.E-04 4.7E-04 1.E-04 1.1E-04 3.E-05
WB FZ: RM 8 to 12 Benzyl alcohol 3.1E+01 ug/kg -- 2.7E-05 -- 1.4E-05 -- 3.3E-06 -- 5.0E-01 6.3E-05 1.E-04 3.2E-05 6.E-05 7.8E-06 2.E-05
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 9.8E+00 ug/kg -- 8.5E-06 -- 4.4E-06 -- 1.1E-06 -- 3.0E-03 2.0E-05 7.E-03 1.0E-05 3.E-03 2.5E-06 8.E-04
WB FZ: RM 8 to 12 Dibenzofuran 1.1E+00 ug/kg -- 9.6E-07 -- 4.9E-07 -- 1.2E-07 -- 4.0E-02 2.2E-06 6.E-05 1.1E-06 3.E-05 2.8E-07 7.E-06
WB FZ: RM 8 to 12 Hexachlorobenzene 3.3E+00 ug/kg 1.6E+00 2.9E-06 5.E-06 1.5E-06 2.E-06 3.6E-07 6.E-07 8.0E-04 6.7E-06 8.E-03 3.5E-06 4.E-03 8.3E-07 1.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 4.3E-02 ug/kg 7.8E-02 3.7E-08 3.E-09 1.9E-08 1.E-09 4.6E-09 4.E-10 1.0E-03 8.7E-08 9.E-05 4.5E-08 4.E-05 1.1E-08 1.E-05
WB FZ: RM 8 to 12 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 9.5E+00 ug/kg -- 8.3E-06 -- 4.2E-06 -- 1.0E-06 -- 5.0E-03 1.9E-05 4.E-03 9.9E-06 2.E-03 2.4E-06 5.E-04
WB FZ: RM 8 to 12 Phenol 4.3E+01 ug/kg -- 3.7E-05 -- 1.9E-05 -- 4.6E-06 -- 3.0E-01 8.7E-05 3.E-04 4.5E-05 1.E-04 1.1E-05 4.E-05
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB FZ: RM 8 to 12 Total PCB Congeners 1.6E+06 pg/g NA 1.4E-03 -- 7.2E-04 -- 1.7E-04 -- NA 3.3E-03 -- 1.7E-03 -- 4.0E-04 --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 1.6E+06 pg/g 2.0E+00 1.4E-03 3.E-03 7.0E-04 1.E-03 1.7E-04 3.E-04 2.0E-05 3.2E-03 2.E+02 1.6E-03 8.E+01 3.9E-04 2.E+01
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 3.6E+00 pg/g 1.3E+05 3.1E-09 4.E-04 1.6E-09 2.E-04 3.8E-10 5.E-05 1.0E-09 7.2E-09 7.E+00 3.7E-09 4.E+00 8.9E-10 9.E-01
WB FZ: RM 8 to 12 Total PCB TEQ 5.0E+00 pg/g 1.3E+05 4.3E-09 6.E-04 2.2E-09 3.E-04 5.3E-10 7.E-05 1.0E-09 1.0E-08 1.E+01 5.2E-09 5.E+00 1.2E-09 1.E+00
WB FZ: RM 8 to 12 Total TEQ -- -- -- -- 1.E-03 -- 5.E-04 -- 1.E-04 -- -- 2.E+01 -- 9.E+00 -- 2.E+00
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 1.6E-01 ug/kg 1.7E+01 1.4E-07 2.E-06 7.3E-08 1.E-06 1.7E-08 3.E-07 3.0E-05 3.3E-07 1.E-02 1.7E-07 6.E-03 4.1E-08 1.E-03
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 3.8E-02 ug/kg 6.3E+00 3.3E-08 2.E-07 1.7E-08 1.E-07 4.1E-09 3.E-08 8.0E-03 7.7E-08 1.E-05 3.9E-08 5.E-06 9.5E-09 1.E-06
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.7E-02 ug/kg 1.8E+00 1.5E-08 3.E-08 7.6E-09 1.E-08 1.8E-09 3.E-09 6.0E-04 3.4E-08 6.E-05 1.8E-08 3.E-05 4.3E-09 7.E-06
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane 2.5E-03 ug/kg NL 2.2E-09 -- 1.1E-09 -- 2.7E-10 -- NL 5.1E-09 -- 2.6E-09 -- 6.3E-10 --
WB FZ: RM 8 to 12 Dieldrin 2.4E+00 ug/kg 1.6E+01 2.1E-06 3.E-05 1.1E-06 2.E-05 2.6E-07 4.E-06 5.0E-05 4.9E-06 1.E-01 2.5E-06 5.E-02 6.0E-07 1.E-02
WB FZ: RM 8 to 12 Endrin 2.8E-02 ug/kg -- 2.4E-08 -- 1.2E-08 -- 3.0E-09 -- 3.0E-04 5.6E-08 2.E-04 2.9E-08 1.E-04 7.0E-09 2.E-05
WB FZ: RM 8 to 12 Endrin aldehyde 2.2E-03 ug/kg -- 1.9E-09 -- 1.0E-09 -- 2.4E-10 -- 3.0E-04 4.5E-09 2.E-05 2.3E-09 8.E-06 5.6E-10 2.E-06
WB FZ: RM 8 to 12 Endrin ketone 1.5E-02 ug/kg -- 1.3E-08 -- 6.7E-09 -- 1.6E-09 -- 3.0E-04 3.0E-08 1.E-04 1.6E-08 5.E-05 3.8E-09 1.E-05
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 3.7E-02 ug/kg 1.1E+00 3.3E-08 4.E-08 1.7E-08 2.E-08 4.0E-09 4.E-09 3.0E-04 7.6E-08 3.E-04 3.9E-08 1.E-04 9.4E-09 3.E-05
WB FZ: RM 8 to 12 Heptachlor 7.1E-03 ug/kg 4.5E+00 6.2E-09 3.E-08 3.2E-09 1.E-08 7.6E-10 3.E-09 5.0E-04 1.4E-08 3.E-05 7.4E-09 1.E-05 1.8E-09 4.E-06
WB FZ: RM 8 to 12 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 1.1E-07 1.E-06 5.8E-08 5.E-07 1.4E-08 1.E-07 1.3E-05 2.6E-07 2.E-02 1.3E-07 1.E-02 3.2E-08 2.E-03
WB FZ: RM 8 to 12 Methoxychlor 6.2E-03 ug/kg -- 5.4E-09 -- 2.8E-09 -- 6.6E-10 -- 5.0E-03 1.3E-08 3.E-06 6.4E-09 1.E-06 1.5E-09 3.E-07
WB FZ: RM 8 to 12 Total Chlordanes 1.4E+01 ug/kg 3.5E-01 1.2E-05 4.E-06 6.3E-06 2.E-06 1.5E-06 5.E-07 5.0E-04 2.9E-05 6.E-02 1.5E-05 3.E-02 3.5E-06 7.E-03
WB FZ: RM 8 to 12 Total DDD 2.2E+01 ug/kg 2.4E-01 2.0E-05 5.E-06 1.0E-05 2.E-06 2.4E-06 6.E-07 5.0E-04 4.6E-05 9.E-02 2.3E-05 5.E-02 5.6E-06 1.E-02
WB FZ: RM 8 to 12 Total DDE 7.1E+01 ug/kg 3.4E-01 6.2E-05 2.E-05 3.2E-05 1.E-05 7.6E-06 3.E-06 5.0E-04 1.4E-04 3.E-01 7.4E-05 1.E-01 1.8E-05 4.E-02
WB FZ: RM 8 to 12 Total DDT 3.4E-01 ug/kg 3.4E-01 3.0E-07 1.E-07 1.5E-07 5.E-08 3.7E-08 1.E-08 5.0E-04 7.0E-07 1.E-03 3.6E-07 7.E-04 8.6E-08 2.E-04
WB FZ: RM 8 to 12 Total Endosulfan 6.7E-01 ug/kg -- 5.9E-07 -- 3.0E-07 -- 7.2E-08 -- 6.0E-03 1.4E-06 2.E-04 7.0E-07 1.E-04 1.7E-07 3.E-05

Exposure Point Total 4.E-03 2.E-03 5.E-04
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 1.3E+02 mg/kg -- 1.2E-01 -- 6.0E-02 -- 1.4E-02 -- 1.0E+00 2.7E-01 3.E-01 1.4E-01 1.E-01 3.4E-02 3.E-02
WB FZ: RM 3 to 6 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Arsenic, inorganic 2.2E-02 mg/kg 1.5E+00 1.9E-05 3.E-05 9.8E-06 1.E-05 2.4E-06 4.E-06 3.0E-04 4.5E-05 1.E-01 2.3E-05 8.E-02 5.5E-06 2.E-02
WB FZ: RM 3 to 6 Cadmium 1.1E-01 mg/kg -- 9.4E-05 -- 4.8E-05 -- 1.2E-05 -- 1.0E-03 2.2E-04 2.E-01 1.1E-04 1.E-01 2.7E-05 3.E-02
WB FZ: RM 3 to 6 Chromium 2.0E+00 mg/kg -- 1.8E-03 -- 9.0E-04 -- 2.2E-04 -- 1.5E+00 4.1E-03 3.E-03 2.1E-03 1.E-03 5.1E-04 3.E-04
WB FZ: RM 3 to 6 Copper 1.4E+00 mg/kg -- 1.2E-03 -- 6.3E-04 -- 1.5E-04 -- 4.0E-02 2.9E-03 7.E-02 1.5E-03 4.E-02 3.6E-04 9.E-03
WB FZ: RM 3 to 6 Lead 1.7E-01 mg/kg NL 1.5E-04 -- 7.6E-05 -- 1.8E-05 -- NL 3.4E-04 -- 1.8E-04 -- 4.3E-05 --
WB FZ: RM 3 to 6 Manganese 8.5E+00 mg/kg -- 7.4E-03 -- 3.8E-03 -- 9.1E-04 -- 1.4E-01 1.7E-02 1.E-01 8.9E-03 6.E-02 2.1E-03 2.E-02
WB FZ: RM 3 to 6 Mercury 4.3E-02 mg/kg -- 3.7E-05 -- 1.9E-05 -- 4.6E-06 -- 1.0E-04 8.7E-05 9.E-01 4.5E-05 4.E-01 1.1E-05 1.E-01
WB FZ: RM 3 to 6 Nickel 1.4E+00 mg/kg -- 1.2E-03 -- 6.1E-04 -- 1.5E-04 -- 2.0E-02 2.8E-03 1.E-01 1.4E-03 7.E-02 3.4E-04 2.E-02
WB FZ: RM 3 to 6 Selenium 3.0E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- 5.0E-03 6.1E-04 1.E-01 3.1E-04 6.E-02 7.5E-05 2.E-02
WB FZ: RM 3 to 6 Silver 1.3E-02 mg/kg -- 1.1E-05 -- 5.7E-06 -- 1.4E-06 -- 5.0E-03 2.6E-05 5.E-03 1.3E-05 3.E-03 3.2E-06 6.E-04
WB FZ: RM 3 to 6 Thallium 4.9E-03 mg/kg -- 4.3E-06 -- 2.2E-06 -- 5.3E-07 -- 6.6E-05 9.9E-06 2.E-01 5.1E-06 8.E-02 1.2E-06 2.E-02
WB FZ: RM 3 to 6 Zinc 9.7E+01 mg/kg -- 8.4E-02 -- 4.3E-02 -- 1.0E-02 -- 3.0E-01 2.0E-01 7.E-01 1.0E-01 3.E-01 2.4E-02 8.E-02
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 3 to 6 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 3 to 6 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND ug/kg -- ND ND ND ND ND ND 4.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Acenaphthylene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
WB FZ: RM 3 to 6 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Naphthalene ND ug/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND ug/kg -- ND ND ND ND ND ND 4.0E+00 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND ND ND 3.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dibenzofuran ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 6.9E+03 ug/kg 2.0E+00 6.0E-03 1.E-02 3.1E-03 6.E-03 7.4E-04 1.E-03 2.0E-05 1.4E-02 7.E+02 7.2E-03 4.E+02 1.7E-03 9.E+01
WB FZ: RM 3 to 6 Total PCB Congeners 8.2E+06 pg/g NA 7.1E-03 -- 3.6E-03 -- 8.7E-04 -- NA 1.7E-02 -- 8.5E-03 -- 2.0E-03 --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 8.0E+06 pg/g 2.0E+00 7.0E-03 1.E-02 3.6E-03 7.E-03 8.6E-04 2.E-03 2.0E-05 1.6E-02 8.E+02 8.3E-03 4.E+02 2.0E-03 1.E+02
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 8.5E+00 pg/g 1.3E+05 7.4E-09 1.E-03 3.8E-09 5.E-04 9.1E-10 1.E-04 1.0E-09 1.7E-08 2.E+01 8.9E-09 9.E+00 2.1E-09 2.E+00
WB FZ: RM 3 to 6 Total PCB TEQ 1.6E+01 pg/g 1.3E+05 1.4E-08 2.E-03 7.2E-09 9.E-04 1.7E-09 2.E-04 1.0E-09 3.3E-08 3.E+01 1.7E-08 2.E+01 4.0E-09 4.E+00
WB FZ: RM 3 to 6 Total TEQ -- -- -- -- 3.E-03 -- 1.E-03 -- 3.E-04 -- -- 5.E+01 -- 3.E+01 -- 6.E+00
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND ug/kg NL ND ND ND ND ND ND NL ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Methoxychlor 4.2E+00 ug/kg -- 3.7E-06 -- 1.9E-06 -- 4.5E-07 -- 5.0E-03 8.5E-06 2.E-03 4.4E-06 9.E-04 1.1E-06 2.E-04
WB FZ: RM 3 to 6 Total Chlordanes 2.3E+01 ug/kg 3.5E-01 2.0E-05 7.E-06 1.0E-05 4.E-06 2.5E-06 9.E-07 5.0E-04 4.6E-05 9.E-02 2.4E-05 5.E-02 5.7E-06 1.E-02
WB FZ: RM 3 to 6 Total DDD 1.7E+02 ug/kg 2.4E-01 1.5E-04 4.E-05 7.6E-05 2.E-05 1.8E-05 4.E-06 5.0E-04 3.5E-04 7.E-01 1.8E-04 4.E-01 4.3E-05 9.E-02
WB FZ: RM 3 to 6 Total DDE 2.6E+02 ug/kg 3.4E-01 2.3E-04 8.E-05 1.2E-04 4.E-05 2.8E-05 1.E-05 5.0E-04 5.4E-04 1.E+00 2.8E-04 6.E-01 6.6E-05 1.E-01
WB FZ: RM 3 to 6 Total DDT 4.7E+01 ug/kg 3.4E-01 4.1E-05 1.E-05 2.1E-05 7.E-06 5.0E-06 2.E-06 5.0E-04 9.5E-05 2.E-01 4.9E-05 1.E-01 1.2E-05 2.E-02
WB FZ: RM 3 to 6 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 2.E-02 9.E-03 2.E-03
WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 1.1E+02 mg/kg -- 9.7E-02 -- 5.0E-02 -- 1.2E-02 -- 1.0E+00 2.3E-01 2.E-01 1.2E-01 1.E-01 2.8E-02 3.E-02
WB FZ: RM 6 to 9 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Arsenic, inorganic 1.4E-02 mg/kg 1.5E+00 1.2E-05 2.E-05 6.3E-06 9.E-06 1.5E-06 2.E-06 3.0E-04 2.8E-05 9.E-02 1.5E-05 5.E-02 3.5E-06 1.E-02
WB FZ: RM 6 to 9 Cadmium 7.1E-02 mg/kg -- 6.1E-05 -- 3.2E-05 -- 7.6E-06 -- 1.0E-03 1.4E-04 1.E-01 7.4E-05 7.E-02 1.8E-05 2.E-02
WB FZ: RM 6 to 9 Chromium 8.6E-01 mg/kg -- 7.5E-04 -- 3.8E-04 -- 9.2E-05 -- 1.5E+00 1.7E-03 1.E-03 9.0E-04 6.E-04 2.2E-04 1.E-04
WB FZ: RM 6 to 9 Copper 1.3E+00 mg/kg -- 1.1E-03 -- 5.7E-04 -- 1.4E-04 -- 4.0E-02 2.6E-03 6.E-02 1.3E-03 3.E-02 3.2E-04 8.E-03
WB FZ: RM 6 to 9 Lead 2.0E-01 mg/kg NL 1.8E-04 -- 9.0E-05 -- 2.2E-05 -- NL 4.1E-04 -- 2.1E-04 -- 5.1E-05 --
WB FZ: RM 6 to 9 Manganese 6.1E+00 mg/kg -- 5.3E-03 -- 2.7E-03 -- 6.5E-04 -- 1.4E-01 1.2E-02 9.E-02 6.4E-03 5.E-02 1.5E-03 1.E-02
WB FZ: RM 6 to 9 Mercury 4.7E-02 mg/kg -- 4.1E-05 -- 2.1E-05 -- 5.0E-06 -- 1.0E-04 9.5E-05 1.E+00 4.9E-05 5.E-01 1.2E-05 1.E-01
WB FZ: RM 6 to 9 Nickel 5.7E-01 mg/kg -- 4.9E-04 -- 2.5E-04 -- 6.1E-05 -- 2.0E-02 1.2E-03 6.E-02 5.9E-04 3.E-02 1.4E-04 7.E-03
WB FZ: RM 6 to 9 Selenium 4.0E-01 mg/kg -- 3.5E-04 -- 1.8E-04 -- 4.3E-05 -- 5.0E-03 8.1E-04 2.E-01 4.2E-04 8.E-02 1.0E-04 2.E-02
WB FZ: RM 6 to 9 Silver 1.7E-02 mg/kg -- 1.4E-05 -- 7.4E-06 -- 1.8E-06 -- 5.0E-03 3.3E-05 7.E-03 1.7E-05 3.E-03 4.1E-06 8.E-04
WB FZ: RM 6 to 9 Thallium 2.0E-03 mg/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 6.6E-05 4.1E-06 6.E-02 2.1E-06 3.E-02 5.0E-07 8.E-03
WB FZ: RM 6 to 9 Zinc 1.1E+02 mg/kg -- 9.7E-02 -- 5.0E-02 -- 1.2E-02 -- 3.0E-01 2.3E-01 8.E-01 1.2E-01 4.E-01 2.8E-02 9.E-02
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 6 to 9 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 6 to 9 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 3.8E+01 ug/kg -- 3.3E-05 -- 1.7E-05 -- 4.1E-06 -- 4.0E-03 7.7E-05 2.E-02 4.0E-05 1.E-02 9.5E-06 2.E-03
WB FZ: RM 6 to 9 Acenaphthene 7.5E+01 ug/kg -- 6.5E-05 -- 3.4E-05 -- 8.0E-06 -- 6.0E-02 1.5E-04 3.E-03 7.8E-05 1.E-03 1.9E-05 3.E-04
WB FZ: RM 6 to 9 Acenaphthylene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
WB FZ: RM 6 to 9 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Fluorene 5.3E+01 ug/kg -- 4.6E-05 -- 2.4E-05 -- 5.7E-06 -- 4.0E-02 1.1E-04 3.E-03 5.5E-05 1.E-03 1.3E-05 3.E-04
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Naphthalene 5.6E+01 ug/kg -- 4.9E-05 -- 2.5E-05 -- 6.0E-06 -- 2.0E-02 1.1E-04 6.E-03 5.8E-05 3.E-03 1.4E-05 7.E-04
WB FZ: RM 6 to 9 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND ug/kg -- ND ND ND ND ND ND 4.0E+00 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND ND ND 3.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dibenzofuran ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 1.2E+03 ug/kg 2.0E+00 1.0E-03 2.E-03 5.3E-04 1.E-03 1.3E-04 3.E-04 2.0E-05 2.4E-03 1.E+02 1.2E-03 6.E+01 3.0E-04 1.E+01
WB FZ: RM 6 to 9 Total PCB Congeners 1.4E+06 pg/g NA 1.2E-03 -- 6.2E-04 -- 1.5E-04 -- NA 2.8E-03 -- 1.4E-03 -- 3.5E-04 --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 1.3E+06 pg/g 2.0E+00 1.2E-03 2.E-03 6.0E-04 1.E-03 1.4E-04 3.E-04 2.0E-05 2.7E-03 1.E+02 1.4E-03 7.E+01 3.4E-04 2.E+01
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 5.3E+00 pg/g 1.3E+05 4.6E-09 6.E-04 2.4E-09 3.E-04 5.6E-10 7.E-05 1.0E-09 1.1E-08 1.E+01 5.5E-09 5.E+00 1.3E-09 1.E+00
WB FZ: RM 6 to 9 Total PCB TEQ 6.7E+00 pg/g 1.3E+05 5.8E-09 8.E-04 3.0E-09 4.E-04 7.2E-10 9.E-05 1.0E-09 1.4E-08 1.E+01 7.0E-09 7.E+00 1.7E-09 2.E+00
WB FZ: RM 6 to 9 Total TEQ -- -- -- -- 1.E-03 -- 7.E-04 -- 2.E-04 -- -- 2.E+01 -- 1.E+01 -- 3.E+00
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND ug/kg NL ND ND ND ND ND ND NL ND ND ND ND ND ND
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 6 to 9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Total Chlordanes 2.4E+01 ug/kg 3.5E-01 2.0E-05 7.E-06 1.1E-05 4.E-06 2.5E-06 9.E-07 5.0E-04 4.8E-05 1.E-01 2.5E-05 5.E-02 5.9E-06 1.E-02
WB FZ: RM 6 to 9 Total DDD 6.5E+01 ug/kg 2.4E-01 5.6E-05 1.E-05 2.9E-05 7.E-06 6.9E-06 2.E-06 5.0E-04 1.3E-04 3.E-01 6.8E-05 1.E-01 1.6E-05 3.E-02
WB FZ: RM 6 to 9 Total DDE 1.5E+02 ug/kg 3.4E-01 1.3E-04 4.E-05 6.6E-05 2.E-05 1.6E-05 5.E-06 5.0E-04 3.0E-04 6.E-01 1.5E-04 3.E-01 3.7E-05 7.E-02
WB FZ: RM 6 to 9 Total DDT ND ug/kg 3.4E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Total Endosulfan 1.4E+01 ug/kg -- 1.2E-05 -- 6.0E-06 -- 1.4E-06 -- 6.0E-03 2.7E-05 5.E-03 1.4E-05 2.E-03 3.4E-06 6.E-04

Exposure Point Total 4.E-03 2.E-03 5.E-04
WB Study Area Wide Metals
WB Study Area Wide Aluminum 9.1E+01 mg/kg -- 7.9E-02 -- 4.1E-02 -- 9.8E-03 -- 1.0E+00 1.9E-01 2.E-01 9.5E-02 1.E-01 2.3E-02 2.E-02
WB Study Area Wide Antimony 6.4E-03 mg/kg -- 5.6E-06 -- 2.9E-06 -- 6.9E-07 -- 4.0E-04 1.3E-05 3.E-02 6.7E-06 2.E-02 1.6E-06 4.E-03
WB Study Area Wide Arsenic, inorganic 1.6E-02 mg/kg 1.5E+00 1.4E-05 2.E-05 7.1E-06 1.E-05 1.7E-06 3.E-06 3.0E-04 3.2E-05 1.E-01 1.7E-05 6.E-02 4.0E-06 1.E-02
WB Study Area Wide Cadmium 6.9E-02 mg/kg -- 6.0E-05 -- 3.1E-05 -- 7.4E-06 -- 1.0E-03 1.4E-04 1.E-01 7.2E-05 7.E-02 1.7E-05 2.E-02
WB Study Area Wide Chromium 1.1E+00 mg/kg -- 9.2E-04 -- 4.7E-04 -- 1.1E-04 -- 1.5E+00 2.2E-03 1.E-03 1.1E-03 7.E-04 2.7E-04 2.E-04
WB Study Area Wide Copper 1.2E+00 mg/kg -- 1.0E-03 -- 5.3E-04 -- 1.3E-04 -- 4.0E-02 2.4E-03 6.E-02 1.2E-03 3.E-02 3.0E-04 7.E-03
WB Study Area Wide Lead 4.8E-01 mg/kg NL 4.2E-04 -- 2.1E-04 -- 5.2E-05 -- NL 9.8E-04 -- 5.0E-04 -- 1.2E-04 --
WB Study Area Wide Manganese 6.8E+00 mg/kg -- 5.9E-03 -- 3.1E-03 -- 7.3E-04 -- 1.4E-01 1.4E-02 1.E-01 7.1E-03 5.E-02 1.7E-03 1.E-02
WB Study Area Wide Mercury 4.9E-02 mg/kg -- 4.2E-05 -- 2.2E-05 -- 5.2E-06 -- 1.0E-04 9.9E-05 1.E+00 5.1E-05 5.E-01 1.2E-05 1.E-01
WB Study Area Wide Nickel 6.9E-01 mg/kg -- 6.0E-04 -- 3.1E-04 -- 7.4E-05 -- 2.0E-02 1.4E-03 7.E-02 7.2E-04 4.E-02 1.7E-04 9.E-03
WB Study Area Wide Selenium 3.4E-01 mg/kg -- 2.9E-04 -- 1.5E-04 -- 3.6E-05 -- 5.0E-03 6.8E-04 1.E-01 3.5E-04 7.E-02 8.4E-05 2.E-02
WB Study Area Wide Silver 9.0E-03 mg/kg -- 7.8E-06 -- 4.0E-06 -- 9.6E-07 -- 5.0E-03 1.8E-05 4.E-03 9.3E-06 2.E-03 2.2E-06 4.E-04
WB Study Area Wide Thallium 3.6E-03 mg/kg -- 3.1E-06 -- 1.6E-06 -- 3.9E-07 -- 6.6E-05 7.3E-06 1.E-01 3.8E-06 6.E-02 9.0E-07 1.E-02
WB Study Area Wide Zinc 9.8E+01 mg/kg -- 8.5E-02 -- 4.4E-02 -- 1.0E-02 -- 3.0E-01 2.0E-01 7.E-01 1.0E-01 3.E-01 2.4E-02 8.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 1.7E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.8E-06 -- 3.0E-04 3.4E-05 1.E-01 1.8E-05 6.E-02 4.2E-06 1.E-02
WB Study Area Wide Dibutyltin ion 4.0E+00 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 3.0E-04 8.1E-06 3.E-02 4.2E-06 1.E-02 1.0E-06 3.E-03
WB Study Area Wide Tributyltin ion 6.9E+00 ug/kg -- 6.0E-06 -- 3.1E-06 -- 7.4E-07 -- 3.0E-04 1.4E-05 5.E-02 7.2E-06 2.E-02 1.7E-06 6.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 7.3E+00 ug/kg 2.9E-02 6.3E-06 2.E-07 3.3E-06 9.E-08 7.8E-07 2.E-08 7.0E-02 1.5E-05 2.E-04 7.6E-06 1.E-04 1.8E-06 3.E-05
WB Study Area Wide 2-Methylnaphthalene 1.1E+01 ug/kg -- 9.8E-06 -- 5.1E-06 -- 1.2E-06 -- 4.0E-03 2.3E-05 6.E-03 1.2E-05 3.E-03 2.8E-06 7.E-04
WB Study Area Wide Acenaphthene 4.8E+01 ug/kg -- 4.2E-05 -- 2.2E-05 -- 5.2E-06 -- 6.0E-02 9.8E-05 2.E-03 5.0E-05 8.E-04 1.2E-05 2.E-04
WB Study Area Wide Acenaphthylene 3.2E+00 ug/kg -- 2.8E-06 -- 1.4E-06 -- 3.4E-07 -- 6.0E-02 6.5E-06 1.E-04 3.4E-06 6.E-05 8.0E-07 1.E-05
WB Study Area Wide Anthracene 4.1E+00 ug/kg -- 3.6E-06 -- 1.8E-06 -- 4.4E-07 -- 3.0E-01 8.3E-06 3.E-05 4.3E-06 1.E-05 1.0E-06 3.E-06
WB Study Area Wide Benzo(a)anthracene 3.2E-01 ug/kg 7.3E-01 2.8E-07 2.E-07 1.4E-07 1.E-07 3.4E-08 3.E-08 -- 6.5E-07 -- 3.3E-07 -- 8.0E-08 --
WB Study Area Wide Benzo(a)pyrene 5.4E-01 ug/kg 7.3E+00 4.7E-07 3.E-06 2.4E-07 2.E-06 5.8E-08 4.E-07 -- 1.1E-06 -- 5.6E-07 -- 1.4E-07 --
WB Study Area Wide Benzo(b)fluoranthene 1.0E+00 ug/kg 7.3E-01 8.7E-07 6.E-07 4.5E-07 3.E-07 1.1E-07 8.E-08 -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 --
WB Study Area Wide Benzo(g,h,i)perylene 5.6E-01 ug/kg -- 4.9E-07 -- 2.5E-07 -- 6.0E-08 -- 3.0E-02 1.1E-06 4.E-05 5.8E-07 2.E-05 1.4E-07 5.E-06
WB Study Area Wide Benzo(k)fluoranthene 4.1E-01 ug/kg 7.3E-02 3.6E-07 3.E-08 1.8E-07 1.E-08 4.4E-08 3.E-09 -- 8.3E-07 -- 4.3E-07 -- 1.0E-07 --
WB Study Area Wide Dibenzo(a,h)anthracene 2.5E-01 ug/kg 7.3E+00 2.2E-07 2.E-06 1.1E-07 8.E-07 2.7E-08 2.E-07 -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 --
WB Study Area Wide Dibenzothiophene 1.3E+01 ug/kg -- 1.1E-05 -- 5.9E-06 -- 1.4E-06 -- 4.0E-02 2.7E-05 7.E-04 1.4E-05 3.E-04 3.3E-06 8.E-05
WB Study Area Wide Fluoranthene 1.1E+01 ug/kg -- 9.3E-06 -- 4.8E-06 -- 1.1E-06 -- 4.0E-02 2.2E-05 5.E-04 1.1E-05 3.E-04 2.7E-06 7.E-05
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB Study Area Wide Fluorene 1.9E+01 ug/kg -- 1.7E-05 -- 8.6E-06 -- 2.1E-06 -- 4.0E-02 3.9E-05 1.E-03 2.0E-05 5.E-04 4.8E-06 1.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene 6.0E-01 ug/kg 7.3E-01 5.2E-07 4.E-07 2.7E-07 2.E-07 6.4E-08 5.E-08 -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 --
WB Study Area Wide Naphthalene 1.9E+01 ug/kg -- 1.7E-05 -- 8.6E-06 -- 2.1E-06 -- 2.0E-02 3.9E-05 2.E-03 2.0E-05 1.E-03 4.8E-06 2.E-04
WB Study Area Wide Phenanthrene 1.0E+01 ug/kg -- 8.9E-06 -- 4.6E-06 -- 1.1E-06 -- 3.0E-02 2.1E-05 7.E-04 1.1E-05 4.E-04 2.6E-06 9.E-05
WB Study Area Wide Pyrene 5.1E+00 ug/kg -- 4.4E-06 -- 2.3E-06 -- 5.5E-07 -- 3.0E-02 1.0E-05 3.E-04 5.3E-06 2.E-04 1.3E-06 4.E-05

Total Carcinogenic PAHs -- -- -- -- 6.E-06 -- 3.E-06 -- 8.E-07 -- -- -- -- -- -- --
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 4.3E+02 ug/kg -- 3.7E-04 -- 1.9E-04 -- 4.6E-05 -- 4.0E+00 8.7E-04 2.E-04 4.5E-04 1.E-04 1.1E-04 3.E-05
WB Study Area Wide Benzyl alcohol 7.6E+01 ug/kg -- 6.6E-05 -- 3.4E-05 -- 8.1E-06 -- 5.0E-01 1.5E-04 3.E-04 7.9E-05 2.E-04 1.9E-05 4.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 2.1E+01 ug/kg -- 1.8E-05 -- 9.3E-06 -- 2.2E-06 -- 3.0E-03 4.2E-05 1.E-02 2.2E-05 7.E-03 5.2E-06 2.E-03
WB Study Area Wide Dibenzofuran 5.7E+00 ug/kg -- 5.0E-06 -- 2.6E-06 -- 6.1E-07 -- 4.0E-02 1.2E-05 3.E-04 6.0E-06 1.E-04 1.4E-06 4.E-05
WB Study Area Wide Hexachlorobenzene 3.4E+00 ug/kg 1.6E+00 3.0E-06 5.E-06 1.5E-06 2.E-06 3.6E-07 6.E-07 8.0E-04 6.9E-06 9.E-03 3.5E-06 4.E-03 8.5E-07 1.E-03
WB Study Area Wide Hexachlorobutadiene 2.1E-01 ug/kg 7.8E-02 1.9E-07 1.E-08 9.5E-08 7.E-09 2.3E-08 2.E-09 1.0E-03 4.3E-07 4.E-04 2.2E-07 2.E-04 5.3E-08 5.E-05
WB Study Area Wide Isophorone 5.9E+00 ug/kg 9.5E-04 5.1E-06 5.E-09 2.6E-06 3.E-09 6.3E-07 6.E-10 2.0E-01 1.2E-05 6.E-05 6.2E-06 3.E-05 1.5E-06 7.E-06
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 8.6E+00 ug/kg -- 7.5E-06 -- 3.9E-06 -- 9.3E-07 -- 5.0E-03 1.8E-05 4.E-03 9.0E-06 2.E-03 2.2E-06 4.E-04
WB Study Area Wide Phenol 4.3E+01 ug/kg -- 3.7E-05 -- 1.9E-05 -- 4.6E-06 -- 3.0E-01 8.7E-05 3.E-04 4.5E-05 1.E-04 1.1E-05 4.E-05
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 6.3E+03 ug/kg 2.0E+00 5.4E-03 1.E-02 2.8E-03 6.E-03 6.7E-04 1.E-03 2.0E-05 1.3E-02 6.E+02 6.5E-03 3.E+02 1.6E-03 8.E+01
WB Study Area Wide Total PCB Congeners 1.0E+07 pg/g NA 8.7E-03 -- 4.5E-03 -- 1.1E-03 -- NA 2.0E-02 -- 1.0E-02 -- 2.5E-03 --
WB Study Area Wide Total PCBs, Adjusted 9.9E+06 pg/g 2.0E+00 8.6E-03 2.E-02 4.4E-03 9.E-03 1.1E-03 2.E-03 2.0E-05 2.0E-02 1.E+03 1.0E-02 5.E+02 2.5E-03 1.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 5.0E+00 pg/g 1.3E+05 4.4E-09 6.E-04 2.2E-09 3.E-04 5.4E-10 7.E-05 1.0E-09 1.0E-08 1.E+01 5.2E-09 5.E+00 1.3E-09 1.E+00
WB Study Area Wide Total PCB TEQ 2.5E+01 pg/g 1.3E+05 2.2E-08 3.E-03 1.1E-08 1.E-03 2.7E-09 4.E-04 1.0E-09 5.2E-08 5.E+01 2.6E-08 3.E+01 6.4E-09 6.E+00
WB Study Area Wide Total TEQ -- -- -- -- 3.E-03 -- 2.E-03 -- 4.E-04 -- -- 6.E+01 -- 3.E+01 -- 8.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 1.5E-01 ug/kg 1.7E+01 1.3E-07 2.E-06 6.5E-08 1.E-06 1.6E-08 3.E-07 3.0E-05 2.9E-07 1.E-02 1.5E-07 5.E-03 3.6E-08 1.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 3.9E-02 ug/kg 6.3E+00 3.4E-08 2.E-07 1.8E-08 1.E-07 4.2E-09 3.E-08 8.0E-03 8.0E-08 1.E-05 4.1E-08 5.E-06 9.9E-09 1.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 3.3E-02 ug/kg 1.8E+00 2.9E-08 5.E-08 1.5E-08 3.E-08 3.6E-09 6.E-09 6.0E-04 6.8E-08 1.E-04 3.5E-08 6.E-05 8.4E-09 1.E-05
WB Study Area Wide delta-Hexachlorocyclohexane 3.1E-03 ug/kg NL 2.7E-09 -- 1.4E-09 -- 3.3E-10 -- NL 6.2E-09 -- 3.2E-09 -- 7.7E-10 --
WB Study Area Wide Dieldrin 2.5E+00 ug/kg 1.6E+01 2.2E-06 3.E-05 1.1E-06 2.E-05 2.7E-07 4.E-06 5.0E-05 5.0E-06 1.E-01 2.6E-06 5.E-02 6.2E-07 1.E-02
WB Study Area Wide Endrin 2.7E-02 ug/kg -- 2.3E-08 -- 1.2E-08 -- 2.8E-09 -- 3.0E-04 5.4E-08 2.E-04 2.8E-08 9.E-05 6.6E-09 2.E-05
WB Study Area Wide Endrin aldehyde 7.4E-03 ug/kg -- 6.5E-09 -- 3.3E-09 -- 8.0E-10 -- 3.0E-04 1.5E-08 5.E-05 7.7E-09 3.E-05 1.9E-09 6.E-06
WB Study Area Wide Endrin ketone 1.5E-02 ug/kg -- 1.3E-08 -- 6.7E-09 -- 1.6E-09 -- 3.0E-04 3.0E-08 1.E-04 1.6E-08 5.E-05 3.8E-09 1.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 3.7E-02 ug/kg 1.1E+00 3.2E-08 4.E-08 1.6E-08 2.E-08 3.9E-09 4.E-09 3.0E-04 7.5E-08 2.E-04 3.8E-08 1.E-04 9.2E-09 3.E-05
WB Study Area Wide Heptachlor 5.9E-03 ug/kg 4.5E+00 5.1E-09 2.E-08 2.6E-09 1.E-08 6.3E-10 3.E-09 5.0E-04 1.2E-08 2.E-05 6.1E-09 1.E-05 1.5E-09 3.E-06
WB Study Area Wide Heptachlor epoxide 1.7E-01 ug/kg 9.1E+00 1.5E-07 1.E-06 7.5E-08 7.E-07 1.8E-08 2.E-07 1.3E-05 3.4E-07 3.E-02 1.8E-07 1.E-02 4.2E-08 3.E-03
WB Study Area Wide Methoxychlor 4.2E+00 ug/kg -- 3.7E-06 -- 1.9E-06 -- 4.5E-07 -- 5.0E-03 8.5E-06 2.E-03 4.4E-06 9.E-04 1.1E-06 2.E-04
WB Study Area Wide Total Chlordanes 1.6E+01 ug/kg 3.5E-01 1.4E-05 5.E-06 7.3E-06 3.E-06 1.7E-06 6.E-07 5.0E-04 3.3E-05 7.E-02 1.7E-05 3.E-02 4.1E-06 8.E-03
WB Study Area Wide Total DDD 1.2E+02 ug/kg 2.4E-01 1.0E-04 2.E-05 5.2E-05 1.E-05 1.3E-05 3.E-06 5.0E-04 2.4E-04 5.E-01 1.2E-04 2.E-01 2.9E-05 6.E-02
WB Study Area Wide Total DDE 1.7E+02 ug/kg 3.4E-01 1.5E-04 5.E-05 7.5E-05 3.E-05 1.8E-05 6.E-06 5.0E-04 3.4E-04 7.E-01 1.7E-04 3.E-01 4.2E-05 8.E-02
WB Study Area Wide Total DDT 1.9E+01 ug/kg 3.4E-01 1.7E-05 6.E-06 8.7E-06 3.E-06 2.1E-06 7.E-07 5.0E-04 3.9E-05 8.E-02 2.0E-05 4.E-02 4.9E-06 1.E-02
WB Study Area Wide Total Endosulfan 3.7E+00 ug/kg -- 3.2E-06 -- 1.7E-06 -- 4.0E-07 -- 6.0E-03 7.5E-06 1.E-03 3.9E-06 6.E-04 9.2E-07 2.E-04

Exposure Point Total 2.E-02 1.E-02 3.E-03
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 2.1E+00 mg/kg -- 1.8E-03 -- 9.4E-04 -- 2.3E-04 -- 1.0E+00 4.3E-03 4.E-03 2.2E-03 2.E-03 5.3E-04 5.E-04
F FZ: RM 0 to 4 Arsenic, inorganic 2.1E-02 mg/kg 1.5E+00 1.8E-05 3.E-05 9.4E-06 1.E-05 2.3E-06 3.E-06 3.0E-04 4.3E-05 1.E-01 2.2E-05 7.E-02 5.3E-06 2.E-02
F FZ: RM 0 to 4 Cadmium 5.0E-03 mg/kg -- 4.3E-06 -- 2.2E-06 -- 5.4E-07 -- 1.0E-03 1.0E-05 1.E-02 5.2E-06 5.E-03 1.3E-06 1.E-03
F FZ: RM 0 to 4 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 0 to 4 Copper 6.9E-01 mg/kg -- 6.0E-04 -- 3.1E-04 -- 7.4E-05 -- 4.0E-02 1.4E-03 3.E-02 7.2E-04 2.E-02 1.7E-04 4.E-03
F FZ: RM 0 to 4 Lead 5.3E-02 mg/kg NL 4.6E-05 -- 2.4E-05 -- 5.7E-06 -- NL 1.1E-04 -- 5.5E-05 -- 1.3E-05 --
F FZ: RM 0 to 4 Manganese 2.2E+00 mg/kg -- 1.9E-03 -- 1.0E-03 -- 2.4E-04 -- 1.4E-01 4.5E-03 3.E-02 2.3E-03 2.E-02 5.6E-04 4.E-03
F FZ: RM 0 to 4 Mercury 7.5E-02 mg/kg -- 6.5E-05 -- 3.3E-05 -- 8.0E-06 -- 1.0E-04 1.5E-04 2.E+00 7.8E-05 8.E-01 1.9E-05 2.E-01
F FZ: RM 0 to 4 Nickel 7.8E-02 mg/kg -- 6.8E-05 -- 3.5E-05 -- 8.4E-06 -- 2.0E-02 1.6E-04 8.E-03 8.1E-05 4.E-03 2.0E-05 1.E-03
F FZ: RM 0 to 4 Selenium 3.0E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- 5.0E-03 6.1E-04 1.E-01 3.1E-04 6.E-02 7.5E-05 2.E-02
F FZ: RM 0 to 4 Thallium 6.2E-03 mg/kg -- 5.4E-06 -- 2.8E-06 -- 6.6E-07 -- 6.6E-05 1.3E-05 2.E-01 6.5E-06 1.E-01 1.6E-06 2.E-02
F FZ: RM 0 to 4 Zinc 3.1E+01 mg/kg -- 2.7E-02 -- 1.4E-02 -- 3.3E-03 -- 3.0E-01 6.2E-02 2.E-01 3.2E-02 1.E-01 7.7E-03 3.E-02
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 3.5E-01 ug/kg -- 3.0E-07 -- 1.6E-07 -- 3.8E-08 -- 3.0E-04 7.1E-07 2.E-03 3.7E-07 1.E-03 8.8E-08 3.E-04
F FZ: RM 0 to 4 Dibutyltin ion 1.6E+00 ug/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 3.0E-04 3.2E-06 1.E-02 1.7E-06 6.E-03 4.0E-07 1.E-03
F FZ: RM 0 to 4 Tributyltin ion 7.0E+00 ug/kg -- 6.1E-06 -- 3.1E-06 -- 7.5E-07 -- 3.0E-04 1.4E-05 5.E-02 7.3E-06 2.E-02 1.8E-06 6.E-03
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 4.1E+00 ug/kg 2.9E-02 3.6E-06 1.E-07 1.8E-06 5.E-08 4.4E-07 1.E-08 7.0E-02 8.3E-06 1.E-04 4.3E-06 6.E-05 1.0E-06 1.E-05
F FZ: RM 0 to 4 2-Methylnaphthalene 3.0E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 -- 4.0E-03 6.1E-06 2.E-03 3.1E-06 8.E-04 7.5E-07 2.E-04
F FZ: RM 0 to 4 Acenaphthene 2.1E+01 ug/kg -- 1.8E-05 -- 9.4E-06 -- 2.3E-06 -- 6.0E-02 4.3E-05 7.E-04 2.2E-05 4.E-04 5.3E-06 9.E-05
F FZ: RM 0 to 4 Acenaphthylene 1.8E+00 ug/kg -- 1.6E-06 -- 8.0E-07 -- 1.9E-07 -- 6.0E-02 3.7E-06 6.E-05 1.9E-06 3.E-05 4.5E-07 8.E-06
F FZ: RM 0 to 4 Anthracene 2.9E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 3.1E-07 -- 3.0E-01 5.9E-06 2.E-05 3.0E-06 1.E-05 7.3E-07 2.E-06
F FZ: RM 0 to 4 Benzo(a)anthracene 2.8E-01 ug/kg 7.3E-01 2.4E-07 2.E-07 1.3E-07 9.E-08 3.0E-08 2.E-08 -- 5.7E-07 -- 2.9E-07 -- 7.0E-08 --
F FZ: RM 0 to 4 Benzo(b)fluoranthene 3.2E-01 ug/kg 7.3E-01 2.8E-07 2.E-07 1.4E-07 1.E-07 3.4E-08 3.E-08 -- 6.5E-07 -- 3.3E-07 -- 8.0E-08 --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 1.7E-01 ug/kg -- 1.5E-07 -- 7.6E-08 -- 1.8E-08 -- 3.0E-02 3.4E-07 1.E-05 1.8E-07 6.E-06 4.3E-08 1.E-06
F FZ: RM 0 to 4 Benzo(k)fluoranthene 1.8E-01 ug/kg 7.3E-02 1.6E-07 1.E-08 8.0E-08 6.E-09 1.9E-08 1.E-09 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene 7.5E-02 ug/kg 7.3E+00 6.5E-08 5.E-07 3.4E-08 2.E-07 8.0E-09 6.E-08 -- 1.5E-07 -- 7.8E-08 -- 1.9E-08 --
F FZ: RM 0 to 4 Dibenzothiophene 1.2E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 4.0E-02 2.4E-06 6.E-05 1.3E-06 3.E-05 3.0E-07 8.E-06
F FZ: RM 0 to 4 Fluoranthene 3.5E+00 ug/kg -- 3.0E-06 -- 1.6E-06 -- 3.8E-07 -- 4.0E-02 7.1E-06 2.E-04 3.7E-06 9.E-05 8.8E-07 2.E-05
F FZ: RM 0 to 4 Fluorene 5.3E+00 ug/kg -- 4.6E-06 -- 2.4E-06 -- 5.7E-07 -- 4.0E-02 1.1E-05 3.E-04 5.5E-06 1.E-04 1.3E-06 3.E-05
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene 1.2E-01 ug/kg 7.3E-01 1.0E-07 8.E-08 5.4E-08 4.E-08 1.3E-08 9.E-09 -- 2.4E-07 -- 1.3E-07 -- 3.0E-08 --
F FZ: RM 0 to 4 Naphthalene 2.6E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.8E-07 -- 2.0E-02 5.3E-06 3.E-04 2.7E-06 1.E-04 6.5E-07 3.E-05
F FZ: RM 0 to 4 Phenanthrene 7.5E+00 ug/kg -- 6.5E-06 -- 3.4E-06 -- 8.0E-07 -- 3.0E-02 1.5E-05 5.E-04 7.8E-06 3.E-04 1.9E-06 6.E-05
F FZ: RM 0 to 4 Pyrene 4.5E+00 ug/kg -- 3.9E-06 -- 2.0E-06 -- 4.8E-07 -- 3.0E-02 9.1E-06 3.E-04 4.7E-06 2.E-04 1.1E-06 4.E-05

Total Carcinogenic PAHs -- -- -- -- 9.E-07 -- 5.E-07 -- 1.E-07 -- -- -- -- -- -- --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 3.4E+01 ug/kg -- 3.0E-05 -- 1.5E-05 -- 3.6E-06 -- 5.0E-01 6.9E-05 1.E-04 3.5E-05 7.E-05 8.5E-06 2.E-05
F FZ: RM 0 to 4 Dibenzofuran 2.4E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.6E-07 -- 4.0E-02 4.9E-06 1.E-04 2.5E-06 6.E-05 6.0E-07 2.E-05
F FZ: RM 0 to 4 Hexachlorobenzene 2.0E+00 ug/kg 1.6E+00 1.7E-06 3.E-06 8.7E-07 1.E-06 2.1E-07 3.E-07 8.0E-04 4.0E-06 5.E-03 2.0E-06 3.E-03 4.9E-07 6.E-04
F FZ: RM 0 to 4 Hexachlorobutadiene 2.2E-02 ug/kg 7.8E-02 1.9E-08 1.E-09 9.7E-09 8.E-10 2.3E-09 2.E-10 1.0E-03 4.4E-08 4.E-05 2.3E-08 2.E-05 5.4E-09 5.E-06
F FZ: RM 0 to 4 Isophorone 9.8E+00 ug/kg 9.5E-04 8.5E-06 8.E-09 4.4E-06 4.E-09 1.1E-06 1.E-09 2.0E-01 2.0E-05 1.E-04 1.0E-05 5.E-05 2.5E-06 1.E-05
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 1.9E+01 ug/kg -- 1.7E-05 -- 8.5E-06 -- 2.0E-06 -- 5.0E-03 3.9E-05 8.E-03 2.0E-05 4.E-03 4.8E-06 1.E-03
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 0 to 4 Total PCB Congeners 2.6E+05 pg/g NA 2.3E-04 -- 1.2E-04 -- 2.8E-05 -- NA 5.3E-04 -- 2.7E-04 -- 6.5E-05 --
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 0 to 4 Total PCBs, Adjusted 2.5E+05 pg/g 2.0E+00 2.1E-04 4.E-04 1.1E-04 2.E-04 2.6E-05 5.E-05 2.0E-05 5.0E-04 2.E+01 2.6E-04 1.E+01 6.2E-05 3.E+00
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 2.2E-09 3.E-04 1.2E-09 2.E-04 2.8E-10 4.E-05 1.0E-09 5.2E-09 5.E+00 2.7E-09 3.E+00 6.5E-10 6.E-01
F FZ: RM 0 to 4 Total PCB TEQ 1.9E+00 pg/g 1.3E+05 1.6E-09 2.E-04 8.5E-10 1.E-04 2.0E-10 3.E-05 1.0E-09 3.8E-09 4.E+00 2.0E-09 2.E+00 4.7E-10 5.E-01

Total TEQ -- -- -- -- 5.E-04 -- 3.E-04 -- 6.E-05 -- -- 9.E+00 -- 5.E+00 -- 1.E+00
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 7.9E-02 ug/kg 1.7E+01 6.9E-08 1.E-06 3.5E-08 6.E-07 8.5E-09 1.E-07 3.0E-05 1.6E-07 5.E-03 8.2E-08 3.E-03 2.0E-08 7.E-04
F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 3.1E-02 ug/kg 6.3E+00 2.7E-08 2.E-07 1.4E-08 9.E-08 3.3E-09 2.E-08 8.0E-03 6.2E-08 8.E-06 3.2E-08 4.E-06 7.7E-09 1.E-06
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 1.3E-08 2.E-08 6.5E-09 1.E-08 1.6E-09 3.E-09 6.0E-04 3.0E-08 5.E-05 1.5E-08 3.E-05 3.7E-09 6.E-06
F FZ: RM 0 to 4 Dieldrin 2.0E+00 ug/kg 1.6E+01 1.8E-06 3.E-05 9.1E-07 1.E-05 2.2E-07 3.E-06 5.0E-05 4.1E-06 8.E-02 2.1E-06 4.E-02 5.1E-07 1.E-02
F FZ: RM 0 to 4 Endrin 2.1E-02 ug/kg -- 1.8E-08 -- 9.3E-09 -- 2.2E-09 -- 3.0E-04 4.2E-08 1.E-04 2.2E-08 7.E-05 5.2E-09 2.E-05
F FZ: RM 0 to 4 Endrin aldehyde 3.4E-03 ug/kg -- 2.9E-09 -- 1.5E-09 -- 3.6E-10 -- 3.0E-04 6.9E-09 2.E-05 3.5E-09 1.E-05 8.5E-10 3.E-06
F FZ: RM 0 to 4 Endrin ketone 6.7E-03 ug/kg -- 5.8E-09 -- 3.0E-09 -- 7.2E-10 -- 3.0E-04 1.4E-08 5.E-05 7.0E-09 2.E-05 1.7E-09 6.E-06
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 3.1E-02 ug/kg 1.1E+00 2.7E-08 3.E-08 1.4E-08 2.E-08 3.3E-09 4.E-09 3.0E-04 6.2E-08 2.E-04 3.2E-08 1.E-04 7.7E-09 3.E-05
F FZ: RM 0 to 4 Heptachlor epoxide 1.5E-01 ug/kg 9.1E+00 1.3E-07 1.E-06 6.7E-08 6.E-07 1.6E-08 1.E-07 1.3E-05 3.1E-07 2.E-02 1.6E-07 1.E-02 3.8E-08 3.E-03
F FZ: RM 0 to 4 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 0 to 4 Total Chlordanes 1.2E+01 ug/kg 3.5E-01 1.0E-05 4.E-06 5.3E-06 2.E-06 1.3E-06 4.E-07 5.0E-04 2.4E-05 5.E-02 1.2E-05 2.E-02 3.0E-06 6.E-03
F FZ: RM 0 to 4 Total DDD 2.6E+01 ug/kg 2.4E-01 2.3E-05 5.E-06 1.2E-05 3.E-06 2.8E-06 7.E-07 5.0E-04 5.3E-05 1.E-01 2.7E-05 5.E-02 6.5E-06 1.E-02
F FZ: RM 0 to 4 Total DDE 8.5E+01 ug/kg 3.4E-01 7.4E-05 3.E-05 3.8E-05 1.E-05 9.1E-06 3.E-06 5.0E-04 1.7E-04 3.E-01 8.9E-05 2.E-01 2.1E-05 4.E-02
F FZ: RM 0 to 4 Total DDT 1.5E+00 ug/kg 3.4E-01 1.3E-06 4.E-07 6.6E-07 2.E-07 1.6E-07 5.E-08 5.0E-04 3.0E-06 6.E-03 1.5E-06 3.E-03 3.7E-07 7.E-04
F FZ: RM 0 to 4 Total Endosulfan 7.2E-01 ug/kg -- 6.3E-07 -- 3.2E-07 -- 7.7E-08 -- 6.0E-03 1.5E-06 2.E-04 7.5E-07 1.E-04 1.8E-07 3.E-05

Exposure Point Total 1.E-03 5.E-04 1.E-04
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 2.8E+00 mg/kg -- 2.4E-03 -- 1.3E-03 -- 3.0E-04 -- 1.0E+00 5.7E-03 6.E-03 2.9E-03 3.E-03 7.0E-04 7.E-04
F FZ: RM 4 to 8 Arsenic, inorganic 1.1E-02 mg/kg 1.5E+00 9.6E-06 1.E-05 4.9E-06 7.E-06 1.2E-06 2.E-06 3.0E-04 2.2E-05 7.E-02 1.1E-05 4.E-02 2.8E-06 9.E-03
F FZ: RM 4 to 8 Cadmium 4.0E-03 mg/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 1.0E-03 8.1E-06 8.E-03 4.2E-06 4.E-03 1.0E-06 1.E-03
F FZ: RM 4 to 8 Chromium 7.0E-01 mg/kg -- 6.1E-04 -- 3.1E-04 -- 7.5E-05 -- 1.5E+00 1.4E-03 9.E-04 7.3E-04 5.E-04 1.8E-04 1.E-04
F FZ: RM 4 to 8 Copper 4.6E-01 mg/kg -- 4.0E-04 -- 2.0E-04 -- 4.9E-05 -- 4.0E-02 9.3E-04 2.E-02 4.8E-04 1.E-02 1.1E-04 3.E-03
F FZ: RM 4 to 8 Lead 7.7E-02 mg/kg NL 6.7E-05 -- 3.5E-05 -- 8.3E-06 -- NL 1.6E-04 -- 8.1E-05 -- 1.9E-05 --
F FZ: RM 4 to 8 Manganese 2.8E+00 mg/kg -- 2.4E-03 -- 1.3E-03 -- 3.0E-04 -- 1.4E-01 5.7E-03 4.E-02 2.9E-03 2.E-02 7.0E-04 5.E-03
F FZ: RM 4 to 8 Mercury 7.3E-02 mg/kg -- 6.4E-05 -- 3.3E-05 -- 7.8E-06 -- 1.0E-04 1.5E-04 1.E+00 7.6E-05 8.E-01 1.8E-05 2.E-01
F FZ: RM 4 to 8 Nickel 4.0E-01 mg/kg -- 3.4E-04 -- 1.8E-04 -- 4.2E-05 -- 2.0E-02 8.0E-04 4.E-02 4.1E-04 2.E-02 9.9E-05 5.E-03
F FZ: RM 4 to 8 Selenium 3.0E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- 5.0E-03 6.1E-04 1.E-01 3.1E-04 6.E-02 7.5E-05 2.E-02
F FZ: RM 4 to 8 Thallium 9.5E-04 mg/kg -- 8.3E-07 -- 4.2E-07 -- 1.0E-07 -- 6.6E-05 1.9E-06 3.E-02 9.9E-07 2.E-02 2.4E-07 4.E-03
F FZ: RM 4 to 8 Zinc 3.1E+01 mg/kg -- 2.7E-02 -- 1.4E-02 -- 3.3E-03 -- 3.0E-01 6.3E-02 2.E-01 3.2E-02 1.E-01 7.8E-03 3.E-02
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 1.2E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 3.0E-04 2.4E-06 8.E-03 1.3E-06 4.E-03 3.0E-07 1.E-03
F FZ: RM 4 to 8 Dibutyltin ion 1.5E+00 ug/kg -- 1.3E-06 -- 6.7E-07 -- 1.6E-07 -- 3.0E-04 3.0E-06 1.E-02 1.6E-06 5.E-03 3.8E-07 1.E-03
F FZ: RM 4 to 8 Tributyltin ion 6.6E+00 ug/kg -- 5.7E-06 -- 2.9E-06 -- 7.1E-07 -- 3.0E-04 1.3E-05 4.E-02 6.9E-06 2.E-02 1.7E-06 6.E-03
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 5.9E+00 ug/kg 2.9E-02 5.1E-06 1.E-07 2.6E-06 8.E-08 6.3E-07 2.E-08 7.0E-02 1.2E-05 2.E-04 6.2E-06 9.E-05 1.5E-06 2.E-05
F FZ: RM 4 to 8 2-Methylnaphthalene 3.7E+00 ug/kg -- 3.2E-06 -- 1.7E-06 -- 4.0E-07 -- 4.0E-03 7.5E-06 2.E-03 3.9E-06 1.E-03 9.3E-07 2.E-04
F FZ: RM 4 to 8 Acenaphthene 8.4E+01 ug/kg -- 7.3E-05 -- 3.8E-05 -- 9.0E-06 -- 6.0E-02 1.7E-04 3.E-03 8.8E-05 1.E-03 2.1E-05 4.E-04
F FZ: RM 4 to 8 Acenaphthylene 4.1E+00 ug/kg -- 3.6E-06 -- 1.8E-06 -- 4.4E-07 -- 6.0E-02 8.3E-06 1.E-04 4.3E-06 7.E-05 1.0E-06 2.E-05
F FZ: RM 4 to 8 Anthracene 9.0E+00 ug/kg -- 7.8E-06 -- 4.0E-06 -- 9.6E-07 -- 3.0E-01 1.8E-05 6.E-05 9.4E-06 3.E-05 2.3E-06 8.E-06
F FZ: RM 4 to 8 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 12 of 19



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Dibenzothiophene 3.0E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 -- 4.0E-02 6.1E-06 2.E-04 3.1E-06 8.E-05 7.5E-07 2.E-05
F FZ: RM 4 to 8 Fluoranthene 5.4E+00 ug/kg -- 4.7E-06 -- 2.4E-06 -- 5.8E-07 -- 4.0E-02 1.1E-05 3.E-04 5.6E-06 1.E-04 1.4E-06 3.E-05
F FZ: RM 4 to 8 Fluorene 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 4.0E-02 2.6E-05 7.E-04 1.4E-05 3.E-04 3.3E-06 8.E-05
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Naphthalene 6.8E+00 ug/kg -- 5.9E-06 -- 3.0E-06 -- 7.3E-07 -- 2.0E-02 1.4E-05 7.E-04 7.1E-06 4.E-04 1.7E-06 9.E-05
F FZ: RM 4 to 8 Phenanthrene 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 3.0E-02 2.6E-05 9.E-04 1.4E-05 5.E-04 3.3E-06 1.E-04
F FZ: RM 4 to 8 Pyrene 4.0E+00 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 3.0E-02 8.1E-06 3.E-04 4.2E-06 1.E-04 1.0E-06 3.E-05

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 3.0E+01 ug/kg -- 2.6E-05 -- 1.3E-05 -- 3.2E-06 -- 5.0E-01 6.1E-05 1.E-04 3.1E-05 6.E-05 7.5E-06 2.E-05
F FZ: RM 4 to 8 Dibenzofuran 3.6E+00 ug/kg -- 3.1E-06 -- 1.6E-06 -- 3.9E-07 -- 4.0E-02 7.3E-06 2.E-04 3.8E-06 9.E-05 9.0E-07 2.E-05
F FZ: RM 4 to 8 Hexachlorobenzene 3.8E+00 ug/kg 1.6E+00 3.3E-06 5.E-06 1.7E-06 3.E-06 4.0E-07 6.E-07 8.0E-04 7.6E-06 1.E-02 3.9E-06 5.E-03 9.4E-07 1.E-03
F FZ: RM 4 to 8 Hexachlorobutadiene 1.7E-01 ug/kg 7.8E-02 1.5E-07 1.E-08 7.7E-08 6.E-09 1.8E-08 1.E-09 1.0E-03 3.5E-07 3.E-04 1.8E-07 2.E-04 4.3E-08 4.E-05
F FZ: RM 4 to 8 Isophorone 9.4E+00 ug/kg 9.5E-04 8.2E-06 8.E-09 4.2E-06 4.E-09 1.0E-06 1.E-09 2.0E-01 1.9E-05 1.E-04 9.8E-06 5.E-05 2.4E-06 1.E-05
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 1.5E+01 ug/kg -- 1.3E-05 -- 6.7E-06 -- 1.6E-06 -- 5.0E-03 3.0E-05 6.E-03 1.6E-05 3.E-03 3.8E-06 8.E-04
F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 4 to 8 Total PCB Congeners 2.0E+07 pg/g NA 1.7E-02 -- 8.8E-03 -- 2.1E-03 -- NA 4.0E-02 -- 2.1E-02 -- 4.9E-03 --
F FZ: RM 4 to 8 Total PCBs, Adjusted 1.9E+07 pg/g 2.0E+00 1.7E-02 3.E-02 8.7E-03 2.E-02 2.1E-03 4.E-03 2.0E-05 3.9E-02 2.E+03 2.0E-02 1.E+03 4.9E-03 2.E+02
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 4.4E+00 pg/g 1.3E+05 3.8E-09 5.E-04 2.0E-09 3.E-04 4.7E-10 6.E-05 1.0E-09 8.9E-09 9.E+00 4.6E-09 5.E+00 1.1E-09 1.E+00
F FZ: RM 4 to 8 Total PCB TEQ 1.6E+01 pg/g 1.3E+05 1.4E-08 2.E-03 7.4E-09 1.E-03 1.8E-09 2.E-04 1.0E-09 3.3E-08 3.E+01 1.7E-08 2.E+01 4.1E-09 4.E+00

Total TEQ -- -- -- -- 2.E-03 -- 1.E-03 -- 3.E-04 -- -- 4.E+01 -- 2.E+01 -- 5.E+00
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 1.2E-01 ug/kg 1.7E+01 1.0E-07 2.E-06 5.3E-08 9.E-07 1.3E-08 2.E-07 3.0E-05 2.4E-07 8.E-03 1.2E-07 4.E-03 3.0E-08 1.E-03
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 4.0E-02 ug/kg 6.3E+00 3.5E-08 2.E-07 1.8E-08 1.E-07 4.3E-09 3.E-08 8.0E-03 8.2E-08 1.E-05 4.2E-08 5.E-06 1.0E-08 1.E-06
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 2.3E-02 ug/kg 1.8E+00 2.0E-08 4.E-08 1.0E-08 2.E-08 2.5E-09 4.E-09 6.0E-04 4.7E-08 8.E-05 2.4E-08 4.E-05 5.8E-09 1.E-05
F FZ: RM 4 to 8 Dieldrin 2.3E+00 ug/kg 1.6E+01 2.0E-06 3.E-05 1.0E-06 2.E-05 2.5E-07 4.E-06 5.0E-05 4.7E-06 9.E-02 2.4E-06 5.E-02 5.8E-07 1.E-02
F FZ: RM 4 to 8 Endrin 2.2E-02 ug/kg -- 1.9E-08 -- 1.0E-08 -- 2.4E-09 -- 3.0E-04 4.5E-08 2.E-04 2.3E-08 8.E-05 5.6E-09 2.E-05
F FZ: RM 4 to 8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 4 to 8 Endrin ketone 1.1E-03 ug/kg -- 9.2E-10 -- 4.7E-10 -- 1.1E-10 -- 3.0E-04 2.2E-09 7.E-06 1.1E-09 4.E-06 2.7E-10 9.E-07
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 3.6E-02 ug/kg 1.1E+00 3.1E-08 3.E-08 1.6E-08 2.E-08 3.8E-09 4.E-09 3.0E-04 7.2E-08 2.E-04 3.7E-08 1.E-04 8.9E-09 3.E-05
F FZ: RM 4 to 8 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 1.1E-07 1.E-06 5.7E-08 5.E-07 1.4E-08 1.E-07 1.3E-05 2.6E-07 2.E-02 1.3E-07 1.E-02 3.2E-08 2.E-03
F FZ: RM 4 to 8 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 4 to 8 Total Chlordanes 1.2E+01 ug/kg 3.5E-01 1.0E-05 4.E-06 5.3E-06 2.E-06 1.3E-06 4.E-07 5.0E-04 2.4E-05 5.E-02 1.2E-05 2.E-02 3.0E-06 6.E-03
F FZ: RM 4 to 8 Total DDD 2.0E+02 ug/kg 2.4E-01 1.8E-04 4.E-05 9.0E-05 2.E-05 2.2E-05 5.E-06 5.0E-04 4.1E-04 8.E-01 2.1E-04 4.E-01 5.0E-05 1.E-01
F FZ: RM 4 to 8 Total DDE 2.5E+02 ug/kg 3.4E-01 2.2E-04 7.E-05 1.1E-04 4.E-05 2.7E-05 9.E-06 5.0E-04 5.1E-04 1.E+00 2.6E-04 5.E-01 6.3E-05 1.E-01
F FZ: RM 4 to 8 Total DDT 4.0E+01 ug/kg 3.4E-01 3.4E-05 1.E-05 1.8E-05 6.E-06 4.2E-06 1.E-06 5.0E-04 8.0E-05 2.E-01 4.1E-05 8.E-02 9.9E-06 2.E-02
F FZ: RM 4 to 8 Total Endosulfan 8.3E-01 ug/kg -- 7.2E-07 -- 3.7E-07 -- 8.9E-08 -- 6.0E-03 1.7E-06 3.E-04 8.7E-07 1.E-04 2.1E-07 3.E-05

Exposure Point Total 4.E-02 2.E-02 4.E-03
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 1.4E+00 mg/kg -- 1.2E-03 -- 6.3E-04 -- 1.5E-04 -- 1.0E+00 2.8E-03 3.E-03 1.5E-03 1.E-03 3.5E-04 4.E-04
F FZ: RM 8 to 12 Arsenic, inorganic 6.5E-03 mg/kg 1.5E+00 5.7E-06 8.E-06 2.9E-06 4.E-06 7.0E-07 1.E-06 3.0E-04 1.3E-05 4.E-02 6.8E-06 2.E-02 1.6E-06 5.E-03
F FZ: RM 8 to 12 Cadmium 7.0E-03 mg/kg -- 6.1E-06 -- 3.1E-06 -- 7.5E-07 -- 1.0E-03 1.4E-05 1.E-02 7.3E-06 7.E-03 1.8E-06 2.E-03
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 8 to 12 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 8 to 12 Copper 5.7E-01 mg/kg -- 4.9E-04 -- 2.5E-04 -- 6.1E-05 -- 4.0E-02 1.1E-03 3.E-02 5.9E-04 1.E-02 1.4E-04 4.E-03
F FZ: RM 8 to 12 Lead 3.6E-01 mg/kg NL 3.1E-04 -- 1.6E-04 -- 3.8E-05 -- NL 7.2E-04 -- 3.7E-04 -- 8.9E-05 --
F FZ: RM 8 to 12 Manganese 2.4E+00 mg/kg -- 2.1E-03 -- 1.1E-03 -- 2.6E-04 -- 1.4E-01 4.9E-03 4.E-02 2.5E-03 2.E-02 6.1E-04 4.E-03
F FZ: RM 8 to 12 Mercury 5.9E-02 mg/kg -- 5.1E-05 -- 2.6E-05 -- 6.3E-06 -- 1.0E-04 1.2E-04 1.E+00 6.2E-05 6.E-01 1.5E-05 1.E-01
F FZ: RM 8 to 12 Nickel 4.5E-02 mg/kg -- 3.9E-05 -- 2.0E-05 -- 4.8E-06 -- 2.0E-02 9.1E-05 5.E-03 4.7E-05 2.E-03 1.1E-05 6.E-04
F FZ: RM 8 to 12 Selenium 2.0E-01 mg/kg -- 1.7E-04 -- 8.9E-05 -- 2.1E-05 -- 5.0E-03 4.1E-04 8.E-02 2.1E-04 4.E-02 5.0E-05 1.E-02
F FZ: RM 8 to 12 Thallium 1.6E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 6.6E-05 3.2E-06 5.E-02 1.7E-06 3.E-02 4.0E-07 6.E-03
F FZ: RM 8 to 12 Zinc 2.9E+01 mg/kg -- 2.5E-02 -- 1.3E-02 -- 3.1E-03 -- 3.0E-01 5.9E-02 2.E-01 3.0E-02 1.E-01 7.2E-03 2.E-02
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 8 to 12 Dibutyltin ion 7.3E+00 ug/kg -- 6.3E-06 -- 3.3E-06 -- 7.8E-07 -- 3.0E-04 1.5E-05 5.E-02 7.6E-06 3.E-02 1.8E-06 6.E-03
F FZ: RM 8 to 12 Tributyltin ion 1.1E+01 ug/kg -- 9.6E-06 -- 4.9E-06 -- 1.2E-06 -- 3.0E-04 2.2E-05 7.E-02 1.1E-05 4.E-02 2.8E-06 9.E-03
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 3.5E+00 ug/kg 2.9E-02 3.0E-06 9.E-08 1.6E-06 5.E-08 3.8E-07 1.E-08 7.0E-02 7.1E-06 1.E-04 3.7E-06 5.E-05 8.8E-07 1.E-05
F FZ: RM 8 to 12 2-Methylnaphthalene 2.4E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.6E-07 -- 4.0E-03 4.9E-06 1.E-03 2.5E-06 6.E-04 6.0E-07 2.E-04
F FZ: RM 8 to 12 Acenaphthene 6.2E+00 ug/kg -- 5.4E-06 -- 2.8E-06 -- 6.6E-07 -- 6.0E-02 1.3E-05 2.E-04 6.5E-06 1.E-04 1.6E-06 3.E-05
F FZ: RM 8 to 12 Acenaphthylene 1.5E+00 ug/kg -- 1.3E-06 -- 6.7E-07 -- 1.6E-07 -- 6.0E-02 3.0E-06 5.E-05 1.6E-06 3.E-05 3.8E-07 6.E-06
F FZ: RM 8 to 12 Anthracene 2.2E+00 ug/kg -- 1.9E-06 -- 9.8E-07 -- 2.4E-07 -- 3.0E-01 4.5E-06 1.E-05 2.3E-06 8.E-06 5.5E-07 2.E-06
F FZ: RM 8 to 12 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Dibenzothiophene 4.0E-01 ug/kg -- 3.5E-07 -- 1.8E-07 -- 4.3E-08 -- 4.0E-02 8.1E-07 2.E-05 4.2E-07 1.E-05 1.0E-07 3.E-06
F FZ: RM 8 to 12 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Fluorene 2.1E+00 ug/kg -- 1.8E-06 -- 9.4E-07 -- 2.3E-07 -- 4.0E-02 4.3E-06 1.E-04 2.2E-06 5.E-05 5.3E-07 1.E-05
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Naphthalene ND ug/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Pyrene 1.2E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 3.0E-02 2.4E-06 8.E-05 1.3E-06 4.E-05 3.0E-07 1.E-05

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 3.7E+01 ug/kg -- 3.2E-05 -- 1.7E-05 -- 4.0E-06 -- 5.0E-01 7.5E-05 2.E-04 3.9E-05 8.E-05 9.3E-06 2.E-05
F FZ: RM 8 to 12 Dibenzofuran 6.3E-01 ug/kg -- 5.5E-07 -- 2.8E-07 -- 6.8E-08 -- 4.0E-02 1.3E-06 3.E-05 6.6E-07 2.E-05 1.6E-07 4.E-06
F FZ: RM 8 to 12 Hexachlorobenzene 2.3E+00 ug/kg 1.6E+00 2.0E-06 3.E-06 1.0E-06 2.E-06 2.5E-07 4.E-07 8.0E-04 4.6E-06 6.E-03 2.4E-06 3.E-03 5.7E-07 7.E-04
F FZ: RM 8 to 12 Hexachlorobutadiene 3.1E-02 ug/kg 7.8E-02 2.7E-08 2.E-09 1.4E-08 1.E-09 3.3E-09 3.E-10 1.0E-03 6.3E-08 6.E-05 3.2E-08 3.E-05 7.8E-09 8.E-06
F FZ: RM 8 to 12 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 5.0E-03 2.6E-05 5.E-03 1.4E-05 3.E-03 3.3E-06 7.E-04
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 8 to 12 Total PCB Congeners 7.8E+05 pg/g NA 6.7E-04 -- 3.5E-04 -- 8.3E-05 -- NA 1.6E-03 -- 8.1E-04 -- 1.9E-04 --
F FZ: RM 8 to 12 Total PCBs, Adjusted 7.5E+05 pg/g 2.0E+00 6.5E-04 1.E-03 3.3E-04 7.E-04 8.0E-05 2.E-04 2.0E-05 1.5E-03 8.E+01 7.8E-04 4.E+01 1.9E-04 9.E+00
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 2.4E+00 pg/g 1.3E+05 2.1E-09 3.E-04 1.1E-09 1.E-04 2.6E-10 3.E-05 1.0E-09 5.0E-09 5.E+00 2.5E-09 3.E+00 6.1E-10 6.E-01
F FZ: RM 8 to 12 Total PCB TEQ 2.5E+00 pg/g 1.3E+05 2.1E-09 3.E-04 1.1E-09 1.E-04 2.6E-10 3.E-05 1.0E-09 5.0E-09 5.E+00 2.6E-09 3.E+00 6.1E-10 6.E-01

Total TEQ -- -- -- -- 6.E-04 -- 3.E-04 -- 7.E-05 -- -- 1.E+01 -- 5.E+00 -- 1.E+00
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 1.1E-01 ug/kg 1.7E+01 9.1E-08 2.E-06 4.7E-08 8.E-07 1.1E-08 2.E-07 3.0E-05 2.1E-07 7.E-03 1.1E-07 4.E-03 2.6E-08 9.E-04
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 2.6E-02 ug/kg 6.3E+00 2.3E-08 1.E-07 1.2E-08 7.E-08 2.8E-09 2.E-08 8.0E-03 5.3E-08 7.E-06 2.7E-08 3.E-06 6.5E-09 8.E-07
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.4E-02 ug/kg 1.8E+00 1.2E-08 2.E-08 6.3E-09 1.E-08 1.5E-09 3.E-09 6.0E-04 2.8E-08 5.E-05 1.5E-08 2.E-05 3.5E-09 6.E-06
F FZ: RM 8 to 12 Dieldrin 1.5E+00 ug/kg 1.6E+01 1.3E-06 2.E-05 6.9E-07 1.E-05 1.7E-07 3.E-06 5.0E-05 3.1E-06 6.E-02 1.6E-06 3.E-02 3.9E-07 8.E-03
F FZ: RM 8 to 12 Endrin 2.0E-02 ug/kg -- 1.7E-08 -- 8.8E-09 -- 2.1E-09 -- 3.0E-04 4.0E-08 1.E-04 2.0E-08 7.E-05 4.9E-09 2.E-05
F FZ: RM 8 to 12 Endrin aldehyde 1.6E-03 ug/kg -- 1.4E-09 -- 7.0E-10 -- 1.7E-10 -- 3.0E-04 3.2E-09 1.E-05 1.6E-09 5.E-06 3.9E-10 1.E-06
F FZ: RM 8 to 12 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 2.8E-02 ug/kg 1.1E+00 2.4E-08 3.E-08 1.2E-08 1.E-08 2.9E-09 3.E-09 3.0E-04 5.6E-08 2.E-04 2.9E-08 1.E-04 6.9E-09 2.E-05
F FZ: RM 8 to 12 Heptachlor epoxide 8.3E-02 ug/kg 9.1E+00 7.2E-08 7.E-07 3.7E-08 3.E-07 8.9E-09 8.E-08 1.3E-05 1.7E-07 1.E-02 8.7E-08 7.E-03 2.1E-08 2.E-03
F FZ: RM 8 to 12 Methoxychlor 6.9E-03 ug/kg -- 6.0E-09 -- 3.1E-09 -- 7.4E-10 -- 5.0E-03 1.4E-08 3.E-06 7.2E-09 1.E-06 1.7E-09 3.E-07
F FZ: RM 8 to 12 Total Chlordanes 9.5E+00 ug/kg 3.5E-01 8.3E-06 3.E-06 4.2E-06 1.E-06 1.0E-06 4.E-07 5.0E-04 1.9E-05 4.E-02 9.9E-06 2.E-02 2.4E-06 5.E-03
F FZ: RM 8 to 12 Total DDD 1.6E+01 ug/kg 2.4E-01 1.4E-05 3.E-06 7.3E-06 2.E-06 1.8E-06 4.E-07 5.0E-04 3.3E-05 7.E-02 1.7E-05 3.E-02 4.1E-06 8.E-03
F FZ: RM 8 to 12 Total DDE 5.0E+01 ug/kg 3.4E-01 4.3E-05 1.E-05 2.2E-05 8.E-06 5.3E-06 2.E-06 5.0E-04 1.0E-04 2.E-01 5.2E-05 1.E-01 1.2E-05 2.E-02
F FZ: RM 8 to 12 Total DDT 9.6E-01 ug/kg 3.4E-01 8.3E-07 3.E-07 4.3E-07 1.E-07 1.0E-07 3.E-08 5.0E-04 1.9E-06 4.E-03 1.0E-06 2.E-03 2.4E-07 5.E-04
F FZ: RM 8 to 12 Total Endosulfan 4.3E-01 ug/kg -- 3.7E-07 -- 1.9E-07 -- 4.6E-08 -- 6.0E-03 8.7E-07 1.E-04 4.5E-07 7.E-05 1.1E-07 2.E-05

Exposure Point Total 2.E-03 1.E-03 2.E-04
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 2.7E+00 mg/kg -- 2.3E-03 -- 1.2E-03 -- 2.9E-04 -- 1.0E+00 5.4E-03 5.E-03 2.8E-03 3.E-03 6.7E-04 7.E-04
F FZ: RM 3 to 6 Arsenic, inorganic 1.6E-02 mg/kg 1.5E+00 1.4E-05 2.E-05 7.2E-06 1.E-05 1.7E-06 3.E-06 3.0E-04 3.2E-05 1.E-01 1.7E-05 6.E-02 4.0E-06 1.E-02
F FZ: RM 3 to 6 Cadmium 5.0E-03 mg/kg -- 4.3E-06 -- 2.2E-06 -- 5.4E-07 -- 1.0E-03 1.0E-05 1.E-02 5.2E-06 5.E-03 1.3E-06 1.E-03
F FZ: RM 3 to 6 Chromium 1.5E+00 mg/kg -- 1.3E-03 -- 6.7E-04 -- 1.6E-04 -- 1.5E+00 3.0E-03 2.E-03 1.6E-03 1.E-03 3.7E-04 2.E-04
F FZ: RM 3 to 6 Copper 3.8E-01 mg/kg -- 3.3E-04 -- 1.7E-04 -- 4.0E-05 -- 4.0E-02 7.6E-04 2.E-02 3.9E-04 1.E-02 9.4E-05 2.E-03
F FZ: RM 3 to 6 Lead 1.2E-02 mg/kg NL 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- NL 2.4E-05 -- 1.3E-05 -- 3.0E-06 --
F FZ: RM 3 to 6 Manganese 3.8E-01 mg/kg -- 3.3E-04 -- 1.7E-04 -- 4.1E-05 -- 1.4E-01 7.7E-04 5.E-03 4.0E-04 3.E-03 9.5E-05 7.E-04
F FZ: RM 3 to 6 Mercury 1.9E-01 mg/kg -- 1.7E-04 -- 8.5E-05 -- 2.0E-05 -- 1.0E-04 3.9E-04 4.E+00 2.0E-04 2.E+00 4.8E-05 5.E-01
F FZ: RM 3 to 6 Nickel 8.7E-02 mg/kg -- 7.6E-05 -- 3.9E-05 -- 9.3E-06 -- 2.0E-02 1.8E-04 9.E-03 9.1E-05 5.E-03 2.2E-05 1.E-03
F FZ: RM 3 to 6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 3 to 6 Thallium 2.8E-03 mg/kg -- 2.4E-06 -- 1.3E-06 -- 3.0E-07 -- 6.6E-05 5.7E-06 9.E-02 2.9E-06 4.E-02 7.0E-07 1.E-02
F FZ: RM 3 to 6 Zinc 3.0E+01 mg/kg -- 2.6E-02 -- 1.3E-02 -- 3.2E-03 -- 3.0E-01 6.0E-02 2.E-01 3.1E-02 1.E-01 7.5E-03 2.E-02
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 3 to 6 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA ug/kg -- NA NA NA NA NA NA 4.0E-03 NA NA NA NA NA NA
F FZ: RM 3 to 6 Acenaphthene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Acenaphthylene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Anthracene NA ug/kg -- NA NA NA NA NA NA 3.0E-01 NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA ug/kg 7.3E-02 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA ug/kg 7.3E+00 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Fluoranthene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 3 to 6 Fluorene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Naphthalene NA ug/kg -- NA NA NA NA NA NA 2.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Phenanthrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Pyrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA ug/kg -- NA NA NA NA NA NA 5.0E-01 NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibenzofuran NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F FZ: RM 3 to 6 Isophorone NA ug/kg 9.5E-04 NA NA NA NA NA NA 2.0E-01 NA NA NA NA NA NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA ug/kg -- NA NA NA NA NA NA 5.0E-03 NA NA NA NA NA NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 1.1E+03 ug/kg 2.0E+00 9.2E-04 2.E-03 4.7E-04 9.E-04 1.1E-04 2.E-04 2.0E-05 2.2E-03 1.E+02 1.1E-03 6.E+01 2.7E-04 1.E+01
F FZ: RM 3 to 6 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA
F FZ: RM 3 to 6 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA

Total TEQ -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
F FZ: RM 3 to 6 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
F FZ: RM 3 to 6 Methoxychlor 7.2E+00 ug/kg -- 6.3E-06 -- 3.2E-06 -- 7.7E-07 -- 5.0E-03 1.5E-05 3.E-03 7.5E-06 2.E-03 1.8E-06 4.E-04
F FZ: RM 3 to 6 Total Chlordanes 1.5E+01 ug/kg 3.5E-01 1.3E-05 5.E-06 6.7E-06 2.E-06 1.6E-06 6.E-07 5.0E-04 3.0E-05 6.E-02 1.6E-05 3.E-02 3.8E-06 8.E-03
F FZ: RM 3 to 6 Total DDD 4.2E+01 ug/kg 2.4E-01 3.7E-05 9.E-06 1.9E-05 5.E-06 4.5E-06 1.E-06 5.0E-04 8.6E-05 2.E-01 4.4E-05 9.E-02 1.1E-05 2.E-02
F FZ: RM 3 to 6 Total DDE 1.4E+02 ug/kg 3.4E-01 1.2E-04 4.E-05 6.1E-05 2.E-05 1.5E-05 5.E-06 5.0E-04 2.8E-04 6.E-01 1.4E-04 3.E-01 3.4E-05 7.E-02
F FZ: RM 3 to 6 Total DDT 6.3E+01 ug/kg 3.4E-01 5.5E-05 2.E-05 2.8E-05 1.E-05 6.8E-06 2.E-06 5.0E-04 1.3E-04 3.E-01 6.6E-05 1.E-01 1.6E-05 3.E-02
F FZ: RM 3 to 6 Total Endosulfan 8.1E+00 ug/kg -- 7.0E-06 -- 3.6E-06 -- 8.7E-07 -- 6.0E-03 1.6E-05 3.E-03 8.4E-06 1.E-03 2.0E-06 3.E-04

Exposure Point Total 9.E-05 5.E-05 1.E-05
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 2.0E+00 mg/kg -- 1.7E-03 -- 8.8E-04 -- 2.1E-04 -- 1.0E+00 4.0E-03 4.E-03 2.1E-03 2.E-03 4.9E-04 5.E-04
F FZ: RM 6 to 9 Arsenic, inorganic 1.0E-02 mg/kg 1.5E+00 8.7E-06 1.E-05 4.5E-06 7.E-06 1.1E-06 2.E-06 3.0E-04 2.0E-05 7.E-02 1.0E-05 3.E-02 2.5E-06 8.E-03
F FZ: RM 6 to 9 Cadmium 9.0E-03 mg/kg -- 7.8E-06 -- 4.0E-06 -- 9.6E-07 -- 1.0E-03 1.8E-05 2.E-02 9.4E-06 9.E-03 2.3E-06 2.E-03
F FZ: RM 6 to 9 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 6 to 9 Copper 5.0E-01 mg/kg -- 4.3E-04 -- 2.2E-04 -- 5.3E-05 -- 4.0E-02 1.0E-03 3.E-02 5.2E-04 1.E-02 1.2E-04 3.E-03
F FZ: RM 6 to 9 Lead 5.7E-02 mg/kg NL 5.0E-05 -- 2.5E-05 -- 6.1E-06 -- NL 1.2E-04 -- 5.9E-05 -- 1.4E-05 --
F FZ: RM 6 to 9 Manganese 3.2E-01 mg/kg -- 2.8E-04 -- 1.4E-04 -- 3.4E-05 -- 1.4E-01 6.5E-04 5.E-03 3.3E-04 2.E-03 8.0E-05 6.E-04
F FZ: RM 6 to 9 Mercury 9.8E-02 mg/kg -- 8.5E-05 -- 4.4E-05 -- 1.1E-05 -- 1.0E-04 2.0E-04 2.E+00 1.0E-04 1.E+00 2.5E-05 2.E-01
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 6 to 9 Nickel 5.7E-02 mg/kg -- 5.0E-05 -- 2.5E-05 -- 6.1E-06 -- 2.0E-02 1.2E-04 6.E-03 5.9E-05 3.E-03 1.4E-05 7.E-04
F FZ: RM 6 to 9 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 Thallium 3.4E-03 mg/kg -- 3.0E-06 -- 1.5E-06 -- 3.6E-07 -- 6.6E-05 6.9E-06 1.E-01 3.5E-06 5.E-02 8.5E-07 1.E-02
F FZ: RM 6 to 9 Zinc 2.5E+01 mg/kg -- 2.1E-02 -- 1.1E-02 -- 2.6E-03 -- 3.0E-01 5.0E-02 2.E-01 2.6E-02 9.E-02 6.2E-03 2.E-02
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 6 to 9 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA ug/kg -- NA NA NA NA NA NA 4.0E-03 NA NA NA NA NA NA
F FZ: RM 6 to 9 Acenaphthene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Acenaphthylene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Anthracene NA ug/kg -- NA NA NA NA NA NA 3.0E-01 NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA ug/kg 7.3E-02 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA ug/kg 7.3E+00 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Fluoranthene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Fluorene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Naphthalene NA ug/kg -- NA NA NA NA NA NA 2.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Phenanthrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Pyrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA ug/kg -- NA NA NA NA NA NA 5.0E-01 NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibenzofuran NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Hexachlorobenzene 1.4E+02 ug/kg 1.6E+00 1.2E-04 2.E-04 6.3E-05 1.E-04 1.5E-05 2.E-05 8.0E-04 2.8E-04 4.E-01 1.5E-04 2.E-01 3.5E-05 4.E-02
F FZ: RM 6 to 9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 Isophorone NA ug/kg 9.5E-04 NA NA NA NA NA NA 2.0E-01 NA NA NA NA NA NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA ug/kg -- NA NA NA NA NA NA 5.0E-03 NA NA NA NA NA NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 1.3E+03 ug/kg 2.0E+00 1.1E-03 2.E-03 5.8E-04 1.E-03 1.4E-04 3.E-04 2.0E-05 2.6E-03 1.E+02 1.4E-03 7.E+01 3.2E-04 2.E+01
F FZ: RM 6 to 9 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA
F FZ: RM 6 to 9 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA

Total TEQ -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 6 to 9 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
F FZ: RM 6 to 9 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 Total Chlordanes ND ug/kg 3.5E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Total DDD 8.0E+01 ug/kg 2.4E-01 6.9E-05 2.E-05 3.6E-05 9.E-06 8.5E-06 2.E-06 5.0E-04 1.6E-04 3.E-01 8.3E-05 2.E-01 2.0E-05 4.E-02
F FZ: RM 6 to 9 Total DDE 9.4E+01 ug/kg 3.4E-01 8.1E-05 3.E-05 4.2E-05 1.E-05 1.0E-05 3.E-06 5.0E-04 1.9E-04 4.E-01 9.8E-05 2.E-01 2.3E-05 5.E-02
F FZ: RM 6 to 9 Total DDT ND ug/kg 3.4E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 3.E-04 1.E-04 3.E-05
F Study Area Wide Metals
F Study Area Wide Aluminum 2.0E+00 mg/kg -- 1.7E-03 -- 8.7E-04 -- 2.1E-04 -- 1.0E+00 4.0E-03 4.E-03 2.0E-03 2.E-03 4.9E-04 5.E-04
F Study Area Wide Arsenic, inorganic 1.2E-02 mg/kg 1.5E+00 1.0E-05 2.E-05 5.4E-06 8.E-06 1.3E-06 2.E-06 3.0E-04 2.4E-05 8.E-02 1.3E-05 4.E-02 3.0E-06 1.E-02
F Study Area Wide Cadmium 4.8E-03 mg/kg -- 4.2E-06 -- 2.2E-06 -- 5.2E-07 -- 1.0E-03 9.8E-06 1.E-02 5.0E-06 5.E-03 1.2E-06 1.E-03
F Study Area Wide Chromium 1.5E+00 mg/kg -- 1.3E-03 -- 6.7E-04 -- 1.6E-04 -- 1.5E+00 3.0E-03 2.E-03 1.6E-03 1.E-03 3.7E-04 2.E-04
F Study Area Wide Copper 5.1E-01 mg/kg -- 4.4E-04 -- 2.3E-04 -- 5.4E-05 -- 4.0E-02 1.0E-03 3.E-02 5.3E-04 1.E-02 1.3E-04 3.E-03
F Study Area Wide Lead 1.1E-01 mg/kg NL 9.7E-05 -- 5.0E-05 -- 1.2E-05 -- NL 2.3E-04 -- 1.2E-04 -- 2.8E-05 --
F Study Area Wide Manganese 2.6E+00 mg/kg -- 2.3E-03 -- 1.2E-03 -- 2.8E-04 -- 1.4E-01 5.3E-03 4.E-02 2.7E-03 2.E-02 6.5E-04 5.E-03
F Study Area Wide Mercury 1.5E-01 mg/kg -- 1.3E-04 -- 6.8E-05 -- 1.6E-05 -- 1.0E-04 3.1E-04 3.E+00 1.6E-04 2.E+00 3.8E-05 4.E-01
F Study Area Wide Nickel 1.7E-01 mg/kg -- 1.5E-04 -- 7.7E-05 -- 1.8E-05 -- 2.0E-02 3.5E-04 2.E-02 1.8E-04 9.E-03 4.3E-05 2.E-03
F Study Area Wide Selenium 3.0E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- 5.0E-03 6.1E-04 1.E-01 3.1E-04 6.E-02 7.5E-05 2.E-02
F Study Area Wide Thallium 2.7E-03 mg/kg -- 2.4E-06 -- 1.2E-06 -- 2.9E-07 -- 6.6E-05 5.5E-06 8.E-02 2.8E-06 4.E-02 6.8E-07 1.E-02
F Study Area Wide Zinc 2.8E+01 mg/kg -- 2.4E-02 -- 1.2E-02 -- 3.0E-03 -- 3.0E-01 5.6E-02 2.E-01 2.9E-02 1.E-01 6.9E-03 2.E-02
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 1.2E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 3.0E-04 2.4E-06 8.E-03 1.3E-06 4.E-03 3.0E-07 1.E-03
F Study Area Wide Dibutyltin ion 7.3E+00 ug/kg -- 6.3E-06 -- 3.3E-06 -- 7.8E-07 -- 3.0E-04 1.5E-05 5.E-02 7.6E-06 3.E-02 1.8E-06 6.E-03
F Study Area Wide Tributyltin ion 6.8E+00 ug/kg -- 5.9E-06 -- 3.0E-06 -- 7.3E-07 -- 3.0E-04 1.4E-05 5.E-02 7.1E-06 2.E-02 1.7E-06 6.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 4.3E+00 ug/kg 2.9E-02 3.8E-06 1.E-07 1.9E-06 6.E-08 4.6E-07 1.E-08 7.0E-02 8.8E-06 1.E-04 4.5E-06 6.E-05 1.1E-06 2.E-05
F Study Area Wide 2-Methylnaphthalene 3.0E+00 ug/kg -- 2.6E-06 -- 1.4E-06 -- 3.2E-07 -- 4.0E-03 6.1E-06 2.E-03 3.2E-06 8.E-04 7.6E-07 2.E-04
F Study Area Wide Acenaphthene 4.3E+01 ug/kg -- 3.7E-05 -- 1.9E-05 -- 4.6E-06 -- 6.0E-02 8.7E-05 1.E-03 4.5E-05 7.E-04 1.1E-05 2.E-04
F Study Area Wide Acenaphthylene 2.7E+00 ug/kg -- 2.4E-06 -- 1.2E-06 -- 2.9E-07 -- 6.0E-02 5.6E-06 9.E-05 2.9E-06 5.E-05 6.9E-07 1.E-05
F Study Area Wide Anthracene 5.8E+00 ug/kg -- 5.0E-06 -- 2.6E-06 -- 6.2E-07 -- 3.0E-01 1.2E-05 4.E-05 6.0E-06 2.E-05 1.4E-06 5.E-06
F Study Area Wide Benzo(a)anthracene 2.8E-01 ug/kg 7.3E-01 2.4E-07 2.E-07 1.3E-07 9.E-08 3.0E-08 2.E-08 -- 5.7E-07 -- 2.9E-07 -- 7.0E-08 --
F Study Area Wide Benzo(b)fluoranthene 3.2E-01 ug/kg 7.3E-01 2.8E-07 2.E-07 1.4E-07 1.E-07 3.4E-08 3.E-08 -- 6.5E-07 -- 3.3E-07 -- 8.0E-08 --
F Study Area Wide Benzo(g,h,i)perylene 1.7E-01 ug/kg -- 1.5E-07 -- 7.6E-08 -- 1.8E-08 -- 3.0E-02 3.4E-07 1.E-05 1.8E-07 6.E-06 4.3E-08 1.E-06
F Study Area Wide Benzo(k)fluoranthene 1.8E-01 ug/kg 7.3E-02 1.6E-07 1.E-08 8.0E-08 6.E-09 1.9E-08 1.E-09 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
F Study Area Wide Dibenzo(a,h)anthracene 7.5E-02 ug/kg 7.3E+00 6.5E-08 5.E-07 3.4E-08 2.E-07 8.0E-09 6.E-08 -- 1.5E-07 -- 7.8E-08 -- 1.9E-08 --
F Study Area Wide Dibenzothiophene 1.7E+00 ug/kg -- 1.5E-06 -- 7.5E-07 -- 1.8E-07 -- 4.0E-02 3.4E-06 8.E-05 1.7E-06 4.E-05 4.2E-07 1.E-05
F Study Area Wide Fluoranthene 4.0E+00 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 4.0E-02 8.2E-06 2.E-04 4.2E-06 1.E-04 1.0E-06 3.E-05
F Study Area Wide Fluorene 7.8E+00 ug/kg -- 6.8E-06 -- 3.5E-06 -- 8.4E-07 -- 4.0E-02 1.6E-05 4.E-04 8.2E-06 2.E-04 2.0E-06 5.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene 1.2E-01 ug/kg 7.3E-01 1.0E-07 8.E-08 5.4E-08 4.E-08 1.3E-08 9.E-09 -- 2.4E-07 -- 1.3E-07 -- 3.0E-08 --
F Study Area Wide Naphthalene 6.8E+00 ug/kg -- 5.9E-06 -- 3.0E-06 -- 7.3E-07 -- 2.0E-02 1.4E-05 7.E-04 7.1E-06 4.E-04 1.7E-06 9.E-05
F Study Area Wide Phenanthrene 9.2E+00 ug/kg -- 8.0E-06 -- 4.1E-06 -- 9.9E-07 -- 3.0E-02 1.9E-05 6.E-04 9.6E-06 3.E-04 2.3E-06 8.E-05
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TABLE 5-98
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F Study Area Wide Pyrene 3.3E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.6E-07 -- 3.0E-02 6.8E-06 2.E-04 3.5E-06 1.E-04 8.3E-07 3.E-05
Total Carcinogenic PAHs -- -- -- -- 9.E-07 -- 5.E-07 -- 1.E-07 -- -- -- -- -- -- --

F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 3.1E+01 ug/kg -- 2.7E-05 -- 1.4E-05 -- 3.3E-06 -- 5.0E-01 6.2E-05 1.E-04 3.2E-05 6.E-05 7.7E-06 2.E-05
F Study Area Wide Dibenzofuran 2.4E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.6E-07 -- 4.0E-02 5.0E-06 1.E-04 2.6E-06 6.E-05 6.1E-07 2.E-05
F Study Area Wide Hexachlorobenzene 5.2E+01 ug/kg 1.6E+00 4.5E-05 7.E-05 2.3E-05 4.E-05 5.6E-06 9.E-06 8.0E-04 1.1E-04 1.E-01 5.4E-05 7.E-02 1.3E-05 2.E-02
F Study Area Wide Hexachlorobutadiene 1.5E-01 ug/kg 7.8E-02 1.3E-07 1.E-08 6.6E-08 5.E-09 1.6E-08 1.E-09 1.0E-03 3.0E-07 3.E-04 1.5E-07 2.E-04 3.7E-08 4.E-05
F Study Area Wide Isophorone 9.8E+00 ug/kg 9.5E-04 8.5E-06 8.E-09 4.4E-06 4.E-09 1.1E-06 1.E-09 2.0E-01 2.0E-05 1.E-04 1.0E-05 5.E-05 2.5E-06 1.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.5E+01 ug/kg -- 1.3E-05 -- 6.9E-06 -- 1.6E-06 -- 5.0E-03 3.1E-05 6.E-03 1.6E-05 3.E-03 3.8E-06 8.E-04
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.2E+03 ug/kg 2.0E+00 1.0E-03 2.E-03 5.3E-04 1.E-03 1.3E-04 3.E-04 2.0E-05 2.4E-03 1.E+02 1.2E-03 6.E+01 3.0E-04 1.E+01
F Study Area Wide Total PCB Congeners 1.2E+07 pg/g NA 1.0E-02 -- 5.3E-03 -- 1.3E-03 -- NA 2.4E-02 -- 1.2E-02 -- 3.0E-03 --
F Study Area Wide Total PCBs, Adjusted 1.2E+07 pg/g 2.0E+00 1.0E-02 2.E-02 5.2E-03 1.E-02 1.3E-03 3.E-03 2.0E-05 2.4E-02 1.E+03 1.2E-02 6.E+02 2.9E-03 1.E+02
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 3.5E+00 pg/g 1.3E+05 3.1E-09 4.E-04 1.6E-09 2.E-04 3.8E-10 5.E-05 1.0E-09 7.2E-09 7.E+00 3.7E-09 4.E+00 8.8E-10 9.E-01
F Study Area Wide Total PCB TEQ 1.1E+01 pg/g 1.3E+05 9.1E-09 1.E-03 4.7E-09 6.E-04 1.1E-09 1.E-04 1.0E-09 2.1E-08 2.E+01 1.1E-08 1.E+01 2.6E-09 3.E+00

Total TEQ -- -- -- -- 2.E-03 -- 8.E-04 -- 2.E-04 -- -- 3.E+01 -- 1.E+01 -- 4.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 1.0E-01 ug/kg 1.7E+01 8.8E-08 1.E-06 4.5E-08 8.E-07 1.1E-08 2.E-07 3.0E-05 2.0E-07 7.E-03 1.1E-07 4.E-03 2.5E-08 8.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 2.9E-02 ug/kg 6.3E+00 2.5E-08 2.E-07 1.3E-08 8.E-08 3.1E-09 2.E-08 8.0E-03 5.9E-08 7.E-06 3.0E-08 4.E-06 7.2E-09 9.E-07
F Study Area Wide beta-Hexachlorocyclohexane 1.6E-02 ug/kg 1.8E+00 1.4E-08 2.E-08 7.1E-09 1.E-08 1.7E-09 3.E-09 6.0E-04 3.2E-08 5.E-05 1.6E-08 3.E-05 4.0E-09 7.E-06
F Study Area Wide Dieldrin 1.9E+00 ug/kg 1.6E+01 1.6E-06 3.E-05 8.4E-07 1.E-05 2.0E-07 3.E-06 5.0E-05 3.8E-06 8.E-02 2.0E-06 4.E-02 4.7E-07 9.E-03
F Study Area Wide Endrin 2.1E-02 ug/kg -- 1.8E-08 -- 9.3E-09 -- 2.2E-09 -- 3.0E-04 4.2E-08 1.E-04 2.2E-08 7.E-05 5.2E-09 2.E-05
F Study Area Wide Endrin aldehyde 3.4E-03 ug/kg -- 2.9E-09 -- 1.5E-09 -- 3.6E-10 -- 3.0E-04 6.9E-09 2.E-05 3.5E-09 1.E-05 8.5E-10 3.E-06
F Study Area Wide Endrin ketone 6.7E-03 ug/kg -- 5.8E-09 -- 3.0E-09 -- 7.2E-10 -- 3.0E-04 1.4E-08 5.E-05 7.0E-09 2.E-05 1.7E-09 6.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 2.9E-02 ug/kg 1.1E+00 2.5E-08 3.E-08 1.3E-08 1.E-08 3.1E-09 3.E-09 3.0E-04 5.8E-08 2.E-04 3.0E-08 1.E-04 7.2E-09 2.E-05
F Study Area Wide Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 1.1E-07 1.E-06 5.6E-08 5.E-07 1.3E-08 1.E-07 1.3E-05 2.5E-07 2.E-02 1.3E-07 1.E-02 3.1E-08 2.E-03
F Study Area Wide Methoxychlor 7.2E+00 ug/kg -- 6.3E-06 -- 3.2E-06 -- 7.7E-07 -- 5.0E-03 1.5E-05 3.E-03 7.5E-06 2.E-03 1.8E-06 4.E-04
F Study Area Wide Total Chlordanes 1.1E+01 ug/kg 3.5E-01 9.5E-06 3.E-06 4.9E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 2.2E-05 4.E-02 1.1E-05 2.E-02 2.7E-06 5.E-03
F Study Area Wide Total DDD 1.1E+02 ug/kg 2.4E-01 9.3E-05 2.E-05 4.8E-05 1.E-05 1.1E-05 3.E-06 5.0E-04 2.2E-04 4.E-01 1.1E-04 2.E-01 2.7E-05 5.E-02
F Study Area Wide Total DDE 1.2E+02 ug/kg 3.4E-01 1.0E-04 3.E-05 5.3E-05 2.E-05 1.3E-05 4.E-06 5.0E-04 2.4E-04 5.E-01 1.2E-04 2.E-01 2.9E-05 6.E-02
F Study Area Wide Total DDT 1.8E+01 ug/kg 3.4E-01 1.6E-05 5.E-06 8.0E-06 3.E-06 1.9E-06 7.E-07 5.0E-04 3.6E-05 7.E-02 1.9E-05 4.E-02 4.5E-06 9.E-03
F Study Area Wide Total Endosulfan 2.3E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 -- 6.0E-03 4.7E-06 8.E-04 2.4E-06 4.E-04 5.9E-07 1.E-04

Exposure Point Total 2.E-02 1.E-02 3.E-03

Notes:
a

b Numbers presented are rounded values.  Sums calculated before rounding.  All risks were calculated using the linear model despite total risk estimate.
c Toxicity values for trivalent Chromium used to assess total Chromium.
d

e

Abbreviations: g/day = grams per day. PCB = Polychlorinated Biphenyls.
-- = Not applicable. LADI = Lifetime Average Daily Intake. pg/g = picograms per gram.
CDI = Chronic Daily Intake. mg/kg = milligrams per kilogram. RfD = Reference Dose.
DDD = Dichlorodiphenyldichloroethane. NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. TEQ = Toxic Equivalents.
DDE = Dichlorodiphenyldichloroethylene. ND = Not Detected in given exposure area. ug/kg = micrograms per kilogram.
DDT = Dichlorodiphenyltrichloroethane. NL = Not listed. WB = Whole body.
EPC = Exposure Point Concentration. PAHs = Polynuclear Aromatic Hydrocarbons.
FZ = Fishing zone.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 0-12 for this species.  Chemicals listed for fillet exposure are analytes detected in 
Study Area wide fillet tissue samples from RM 0-12 for this species.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of 
Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 5.9E+01 mg/kg -- 5.1E-02 -- 2.6E-02 -- 6.3E-03 -- 1.0E+00 1.2E-01 1.E-01 6.1E-02 6.E-02 1.5E-02 1.E-02
WB FZ: RM 0 to 4 Antimony 2.5E-03 mg/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 4.0E-04 5.1E-06 1.E-02 2.6E-06 7.E-03 6.3E-07 2.E-03
WB FZ: RM 0 to 4 Arsenic, inorganic 1.6E-02 mg/kg 1.5E+00 1.4E-05 2.E-05 7.2E-06 1.E-05 1.7E-06 3.E-06 3.0E-04 3.3E-05 1.E-01 1.7E-05 6.E-02 4.0E-06 1.E-02
WB FZ: RM 0 to 4 Cadmium 5.4E-02 mg/kg -- 4.7E-05 -- 2.4E-05 -- 5.8E-06 -- 1.0E-03 1.1E-04 1.E-01 5.7E-05 6.E-02 1.4E-05 1.E-02
WB FZ: RM 0 to 4 Chromiumc 8.5E-01 mg/kg -- 7.4E-04 -- 3.8E-04 -- 9.1E-05 -- 1.5E+00 1.7E-03 1.E-03 8.9E-04 6.E-04 2.1E-04 1.E-04
WB FZ: RM 0 to 4 Copper 1.2E+00 mg/kg -- 1.0E-03 -- 5.2E-04 -- 1.2E-04 -- 4.0E-02 2.3E-03 6.E-02 1.2E-03 3.E-02 2.9E-04 7.E-03
WB FZ: RM 0 to 4 Lead 1.1E-01 mg/kg NL 9.4E-05 -- 4.8E-05 -- 1.2E-05 -- NL 2.2E-04 -- 1.1E-04 -- 2.7E-05 --
WB FZ: RM 0 to 4 Manganese 6.0E+00 mg/kg -- 5.2E-03 -- 2.7E-03 -- 6.4E-04 -- 1.4E-01 1.2E-02 9.E-02 6.3E-03 4.E-02 1.5E-03 1.E-02
WB FZ: RM 0 to 4 Mercury 5.2E-02 mg/kg -- 4.5E-05 -- 2.3E-05 -- 5.6E-06 -- 1.0E-04 1.1E-04 1.E+00 5.4E-05 5.E-01 1.3E-05 1.E-01
WB FZ: RM 0 to 4 Nickel 4.7E-01 mg/kg -- 4.1E-04 -- 2.1E-04 -- 5.1E-05 -- 2.0E-02 9.6E-04 5.E-02 4.9E-04 2.E-02 1.2E-04 6.E-03
WB FZ: RM 0 to 4 Selenium 3.1E-01 mg/kg -- 2.7E-04 -- 1.4E-04 -- 3.4E-05 -- 5.0E-03 6.4E-04 1.E-01 3.3E-04 7.E-02 7.8E-05 2.E-02
WB FZ: RM 0 to 4 Silver 4.5E-03 mg/kg -- 3.9E-06 -- 2.0E-06 -- 4.8E-07 -- 5.0E-03 9.1E-06 2.E-03 4.7E-06 9.E-04 1.1E-06 2.E-04
WB FZ: RM 0 to 4 Thallium 3.4E-03 mg/kg -- 3.0E-06 -- 1.5E-06 -- 3.6E-07 -- 6.6E-05 6.9E-06 1.E-01 3.5E-06 5.E-02 8.5E-07 1.E-02
WB FZ: RM 0 to 4 Zinc 8.0E+01 mg/kg -- 7.0E-02 -- 3.6E-02 -- 8.6E-03 -- 3.0E-01 1.6E-01 5.E-01 8.4E-02 3.E-01 2.0E-02 7.E-02
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 2.4E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.6E-07 -- 3.0E-04 4.9E-06 2.E-02 2.5E-06 8.E-03 6.1E-07 2.E-03
WB FZ: RM 0 to 4 Dibutyltin ion 2.5E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 3.0E-04 5.0E-06 2.E-02 2.6E-06 9.E-03 6.2E-07 2.E-03
WB FZ: RM 0 to 4 Tributyltin ion 4.9E+00 ug/kg -- 4.2E-06 -- 2.2E-06 -- 5.2E-07 -- 3.0E-04 9.9E-06 3.E-02 5.1E-06 2.E-02 1.2E-06 4.E-03
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 4.1E+00 ug/kg 2.9E-02 3.5E-06 1.E-07 1.8E-06 5.E-08 4.4E-07 1.E-08 7.0E-02 8.2E-06 1.E-04 4.2E-06 6.E-05 1.0E-06 1.E-05
WB FZ: RM 0 to 4 2-Methylnaphthalene 3.2E+00 ug/kg -- 2.8E-06 -- 1.4E-06 -- 3.4E-07 -- 4.0E-03 6.4E-06 2.E-03 3.3E-06 8.E-04 7.9E-07 2.E-04
WB FZ: RM 0 to 4 Acenaphthene 2.2E+01 ug/kg -- 1.9E-05 -- 1.0E-05 -- 2.4E-06 -- 6.0E-02 4.5E-05 8.E-04 2.3E-05 4.E-04 5.6E-06 9.E-05
WB FZ: RM 0 to 4 Acenaphthylene 9.6E-01 ug/kg -- 8.4E-07 -- 4.3E-07 -- 1.0E-07 -- 6.0E-02 2.0E-06 3.E-05 1.0E-06 2.E-05 2.4E-07 4.E-06
WB FZ: RM 0 to 4 Anthracene 1.7E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 -- 3.0E-01 3.4E-06 1.E-05 1.8E-06 6.E-06 4.2E-07 1.E-06
WB FZ: RM 0 to 4 Benzo(a)anthracene 2.3E-01 ug/kg 7.3E-01 2.0E-07 1.E-07 1.0E-07 7.E-08 2.4E-08 2.E-08 -- 4.6E-07 -- 2.3E-07 -- 5.6E-08 --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene 2.4E-01 ug/kg 7.3E-01 2.1E-07 2.E-07 1.1E-07 8.E-08 2.6E-08 2.E-08 -- 4.9E-07 -- 2.5E-07 -- 6.0E-08 --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 2.3E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.5E-08 -- 3.0E-02 4.7E-07 2.E-05 2.4E-07 8.E-06 5.8E-08 2.E-06
WB FZ: RM 0 to 4 Benzo(k)fluoranthene 1.9E-01 ug/kg 7.3E-02 1.6E-07 1.E-08 8.3E-08 6.E-09 2.0E-08 1.E-09 -- 3.8E-07 -- 1.9E-07 -- 4.6E-08 --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene 1.8E-01 ug/kg 7.3E+00 1.6E-07 1.E-06 8.0E-08 6.E-07 1.9E-08 1.E-07 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
WB FZ: RM 0 to 4 Dibenzothiophene 9.6E-01 ug/kg -- 8.3E-07 -- 4.3E-07 -- 1.0E-07 -- 4.0E-02 1.9E-06 5.E-05 1.0E-06 3.E-05 2.4E-07 6.E-06
WB FZ: RM 0 to 4 Fluoranthene 4.8E+00 ug/kg -- 4.2E-06 -- 2.1E-06 -- 5.1E-07 -- 4.0E-02 9.7E-06 2.E-04 5.0E-06 1.E-04 1.2E-06 3.E-05
WB FZ: RM 0 to 4 Fluorene 7.5E+00 ug/kg -- 6.5E-06 -- 3.3E-06 -- 8.0E-07 -- 4.0E-02 1.5E-05 4.E-04 7.8E-06 2.E-04 1.9E-06 5.E-05
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene 2.0E-01 ug/kg 7.3E-01 1.7E-07 1.E-07 8.9E-08 7.E-08 2.1E-08 2.E-08 -- 4.1E-07 -- 2.1E-07 -- 5.0E-08 --
WB FZ: RM 0 to 4 Naphthalene 2.5E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 2.0E-02 5.1E-06 3.E-04 2.6E-06 1.E-04 6.3E-07 3.E-05
WB FZ: RM 0 to 4 Phenanthrene 5.3E+00 ug/kg -- 4.6E-06 -- 2.4E-06 -- 5.7E-07 -- 3.0E-02 1.1E-05 4.E-04 5.5E-06 2.E-04 1.3E-06 4.E-05
WB FZ: RM 0 to 4 Pyrene 1.8E+00 ug/kg -- 1.6E-06 -- 8.0E-07 -- 1.9E-07 -- 3.0E-02 3.7E-06 1.E-04 1.9E-06 6.E-05 4.5E-07 2.E-05

Total Carcinogenic PAHsd -- -- -- -- 2.E-06 -- 8.E-07 -- 2.E-07 -- -- -- -- -- -- --
WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 4.2E+02 ug/kg -- 3.7E-04 -- 1.9E-04 -- 4.5E-05 -- 4.0E+00 8.6E-04 2.E-04 4.4E-04 1.E-04 1.1E-04 3.E-05
WB FZ: RM 0 to 4 Benzyl alcohol 5.3E+01 ug/kg -- 4.6E-05 -- 2.4E-05 -- 5.7E-06 -- 5.0E-01 1.1E-04 2.E-04 5.5E-05 1.E-04 1.3E-05 3.E-05
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 1.1E-05 -- 5.7E-06 -- 1.4E-06 -- 3.0E-03 2.6E-05 9.E-03 1.3E-05 4.E-03 3.2E-06 1.E-03
WB FZ: RM 0 to 4 Dibenzofuran 1.9E+00 ug/kg -- 1.6E-06 -- 8.3E-07 -- 2.0E-07 -- 4.0E-02 3.8E-06 9.E-05 1.9E-06 5.E-05 4.6E-07 1.E-05
WB FZ: RM 0 to 4 Hexachlorobenzene 2.3E+00 ug/kg 1.6E+00 2.0E-06 3.E-06 1.0E-06 2.E-06 2.4E-07 4.E-07 8.0E-04 4.6E-06 6.E-03 2.4E-06 3.E-03 5.7E-07 7.E-04
WB FZ: RM 0 to 4 Hexachlorobutadiene 2.2E-02 ug/kg 7.8E-02 1.9E-08 2.E-09 1.0E-08 8.E-10 2.4E-09 2.E-10 1.0E-03 4.5E-08 5.E-05 2.3E-08 2.E-05 5.6E-09 6.E-06
WB FZ: RM 0 to 4 Isophorone 5.9E+00 ug/kg 9.5E-04 5.1E-06 5.E-09 2.6E-06 3.E-09 6.3E-07 6.E-10 2.0E-01 1.2E-05 6.E-05 6.2E-06 3.E-05 1.5E-06 7.E-06

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 8.1E+00 ug/kg -- 7.0E-06 -- 3.6E-06 -- 8.6E-07 -- 5.0E-03 1.6E-05 3.E-03 8.4E-06 2.E-03 2.0E-06 4.E-04
WB FZ: RM 0 to 4 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB FZ: RM 0 to 4 Total PCB Congeners 3.4E+05 pg/g NA 3.0E-04 -- 1.5E-04 -- 3.7E-05 -- NA 7.0E-04 -- 3.6E-04 -- 8.6E-05 --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 3.2E+05 pg/g 2.0E+00 2.8E-04 6.E-04 1.4E-04 3.E-04 3.5E-05 7.E-05 2.0E-05 6.5E-04 3.E+01 3.4E-04 2.E+01 8.1E-05 4.E+00
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 2.9E+00 pg/g 1.3E+05 2.5E-09 3.E-04 1.3E-09 2.E-04 3.1E-10 4.E-05 1.0E-09 5.8E-09 6.E+00 3.0E-09 3.E+00 7.2E-10 7.E-01
WB FZ: RM 0 to 4 Total PCB TEQ 2.8E+00 pg/g 1.3E+05 2.5E-09 3.E-04 1.3E-09 2.E-04 3.0E-10 4.E-05 1.0E-09 5.7E-09 6.E+00 3.0E-09 3.E+00 7.1E-10 7.E-01
WB FZ: RM 0 to 4 Total TEQ -- -- -- -- 6.E-04 -- 3.E-04 -- 8.E-05 -- -- 1.E+01 -- 6.E+00 -- 1.E+00
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 8.8E-02 ug/kg 1.7E+01 7.7E-08 1.E-06 3.9E-08 7.E-07 9.4E-09 2.E-07 3.0E-05 1.8E-07 6.E-03 9.2E-08 3.E-03 2.2E-08 7.E-04
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 3.5E-02 ug/kg 6.3E+00 3.0E-08 2.E-07 1.6E-08 1.E-07 3.7E-09 2.E-08 8.0E-03 7.1E-08 9.E-06 3.6E-08 5.E-06 8.7E-09 1.E-06
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 1.3E-02 ug/kg 1.8E+00 1.2E-08 2.E-08 6.0E-09 1.E-08 1.4E-09 3.E-09 6.0E-04 2.7E-08 5.E-05 1.4E-08 2.E-05 3.4E-09 6.E-06
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane 1.7E-03 ug/kg NL 1.5E-09 -- 7.5E-10 -- 1.8E-10 -- NL 3.4E-09 -- 1.8E-09 -- 4.2E-10 --
WB FZ: RM 0 to 4 Dieldrin 2.3E+00 ug/kg 1.6E+01 2.0E-06 3.E-05 1.0E-06 2.E-05 2.5E-07 4.E-06 5.0E-05 4.7E-06 9.E-02 2.4E-06 5.E-02 5.9E-07 1.E-02
WB FZ: RM 0 to 4 Endrin 2.5E-02 ug/kg -- 2.1E-08 -- 1.1E-08 -- 2.6E-09 -- 3.0E-04 5.0E-08 2.E-04 2.6E-08 9.E-05 6.2E-09 2.E-05
WB FZ: RM 0 to 4 Endrin aldehyde 4.5E-03 ug/kg -- 3.9E-09 -- 2.0E-09 -- 4.9E-10 -- 3.0E-04 9.2E-09 3.E-05 4.7E-09 2.E-05 1.1E-09 4.E-06
WB FZ: RM 0 to 4 Endrin ketone 3.0E-03 ug/kg -- 2.6E-09 -- 1.4E-09 -- 3.3E-10 -- 3.0E-04 6.2E-09 2.E-05 3.2E-09 1.E-05 7.6E-10 3.E-06
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.1E-02 ug/kg 1.1E+00 1.8E-08 2.E-08 9.3E-09 1.E-08 2.2E-09 2.E-09 3.0E-04 4.2E-08 1.E-04 2.2E-08 7.E-05 5.2E-09 2.E-05
WB FZ: RM 0 to 4 Heptachlor 3.8E-03 ug/kg 4.5E+00 3.3E-09 1.E-08 1.7E-09 8.E-09 4.0E-10 2.E-09 5.0E-04 7.6E-09 2.E-05 3.9E-09 8.E-06 9.4E-10 2.E-06
WB FZ: RM 0 to 4 Heptachlor epoxide 1.9E-01 ug/kg 9.1E+00 1.6E-07 1.E-06 8.3E-08 8.E-07 2.0E-08 2.E-07 1.3E-05 3.8E-07 3.E-02 1.9E-07 1.E-02 4.6E-08 4.E-03
WB FZ: RM 0 to 4 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 0 to 4 Total Chlordanes 1.2E+01 ug/kg 3.5E-01 1.0E-05 4.E-06 5.3E-06 2.E-06 1.3E-06 4.E-07 5.0E-04 2.4E-05 5.E-02 1.2E-05 2.E-02 3.0E-06 6.E-03
WB FZ: RM 0 to 4 Total DDD 2.7E+01 ug/kg 2.4E-01 2.4E-05 6.E-06 1.2E-05 3.E-06 2.9E-06 7.E-07 5.0E-04 5.6E-05 1.E-01 2.9E-05 6.E-02 6.8E-06 1.E-02
WB FZ: RM 0 to 4 Total DDE 8.6E+01 ug/kg 3.4E-01 7.5E-05 3.E-05 3.9E-05 1.E-05 9.2E-06 3.E-06 5.0E-04 1.8E-04 4.E-01 9.0E-05 2.E-01 2.2E-05 4.E-02
WB FZ: RM 0 to 4 Total DDT 2.9E-01 ug/kg 3.4E-01 2.5E-07 9.E-08 1.3E-07 4.E-08 3.1E-08 1.E-08 5.0E-04 5.9E-07 1.E-03 3.0E-07 6.E-04 7.3E-08 1.E-04
WB FZ: RM 0 to 4 Total Endosulfan 8.1E-01 ug/kg -- 7.0E-07 -- 3.6E-07 -- 8.7E-08 -- 6.0E-03 1.6E-06 3.E-04 8.4E-07 1.E-04 2.0E-07 3.E-05

Exposure Point Totale 1.E-03 7.E-04 2.E-04
WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 7.7E+01 mg/kg -- 6.7E-02 -- 3.4E-02 -- 8.3E-03 -- 1.0E+00 1.6E-01 2.E-01 8.0E-02 8.E-02 1.9E-02 2.E-02
WB FZ: RM 4 to 8 Antimony 4.4E-03 mg/kg -- 3.8E-06 -- 2.0E-06 -- 4.7E-07 -- 4.0E-04 9.0E-06 2.E-02 4.6E-06 1.E-02 1.1E-06 3.E-03
WB FZ: RM 4 to 8 Arsenic, inorganic 1.1E-02 mg/kg 1.5E+00 9.4E-06 1.E-05 4.8E-06 7.E-06 1.2E-06 2.E-06 3.0E-04 2.2E-05 7.E-02 1.1E-05 4.E-02 2.7E-06 9.E-03
WB FZ: RM 4 to 8 Cadmium 5.6E-02 mg/kg -- 4.8E-05 -- 2.5E-05 -- 6.0E-06 -- 1.0E-03 1.1E-04 1.E-01 5.8E-05 6.E-02 1.4E-05 1.E-02
WB FZ: RM 4 to 8 Chromium 6.5E-01 mg/kg -- 5.7E-04 -- 2.9E-04 -- 7.0E-05 -- 1.5E+00 1.3E-03 9.E-04 6.8E-04 5.E-04 1.6E-04 1.E-04
WB FZ: RM 4 to 8 Copper 1.2E+00 mg/kg -- 1.0E-03 -- 5.1E-04 -- 1.2E-04 -- 4.0E-02 2.3E-03 6.E-02 1.2E-03 3.E-02 2.9E-04 7.E-03
WB FZ: RM 4 to 8 Lead 1.6E-01 mg/kg NL 1.4E-04 -- 7.2E-05 -- 1.7E-05 -- NL 3.2E-04 -- 1.7E-04 -- 4.0E-05 --
WB FZ: RM 4 to 8 Manganese 6.7E+00 mg/kg -- 5.8E-03 -- 3.0E-03 -- 7.1E-04 -- 1.4E-01 1.4E-02 1.E-01 7.0E-03 5.E-02 1.7E-03 1.E-02
WB FZ: RM 4 to 8 Mercury 5.2E-02 mg/kg -- 4.5E-05 -- 2.3E-05 -- 5.6E-06 -- 1.0E-04 1.1E-04 1.E+00 5.5E-05 5.E-01 1.3E-05 1.E-01
WB FZ: RM 4 to 8 Nickel 4.5E-01 mg/kg -- 3.9E-04 -- 2.0E-04 -- 4.8E-05 -- 2.0E-02 9.1E-04 5.E-02 4.7E-04 2.E-02 1.1E-04 6.E-03
WB FZ: RM 4 to 8 Selenium 3.5E-01 mg/kg -- 3.0E-04 -- 1.6E-04 -- 3.8E-05 -- 5.0E-03 7.1E-04 1.E-01 3.7E-04 7.E-02 8.8E-05 2.E-02
WB FZ: RM 4 to 8 Silver 6.2E-03 mg/kg -- 5.4E-06 -- 2.8E-06 -- 6.7E-07 -- 5.0E-03 1.3E-05 3.E-03 6.5E-06 1.E-03 1.6E-06 3.E-04
WB FZ: RM 4 to 8 Thallium 2.4E-03 mg/kg -- 2.1E-06 -- 1.1E-06 -- 2.6E-07 -- 6.6E-05 4.8E-06 7.E-02 2.5E-06 4.E-02 6.0E-07 9.E-03
WB FZ: RM 4 to 8 Zinc 9.1E+01 mg/kg -- 7.9E-02 -- 4.1E-02 -- 9.7E-03 -- 3.0E-01 1.8E-01 6.E-01 9.5E-02 3.E-01 2.3E-02 8.E-02
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 1.3E+00 ug/kg -- 1.1E-06 -- 5.9E-07 -- 1.4E-07 -- 3.0E-04 2.7E-06 9.E-03 1.4E-06 5.E-03 3.3E-07 1.E-03
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

WB FZ: RM 4 to 8 Dibutyltin ion 1.2E+00 ug/kg -- 1.0E-06 -- 5.3E-07 -- 1.3E-07 -- 3.0E-04 2.4E-06 8.E-03 1.2E-06 4.E-03 2.9E-07 1.E-03
WB FZ: RM 4 to 8 Tributyltin ion 5.4E+00 ug/kg -- 4.7E-06 -- 2.4E-06 -- 5.8E-07 -- 3.0E-04 1.1E-05 4.E-02 5.6E-06 2.E-02 1.3E-06 4.E-03
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 8.6E+00 ug/kg 2.9E-02 7.4E-06 2.E-07 3.8E-06 1.E-07 9.2E-07 3.E-08 7.0E-02 1.7E-05 2.E-04 8.9E-06 1.E-04 2.1E-06 3.E-05
WB FZ: RM 4 to 8 2-Methylnaphthalene 6.0E+00 ug/kg -- 5.2E-06 -- 2.7E-06 -- 6.4E-07 -- 4.0E-03 1.2E-05 3.E-03 6.3E-06 2.E-03 1.5E-06 4.E-04
WB FZ: RM 4 to 8 Acenaphthene 6.7E+01 ug/kg -- 5.8E-05 -- 3.0E-05 -- 7.2E-06 -- 6.0E-02 1.4E-04 2.E-03 7.0E-05 1.E-03 1.7E-05 3.E-04
WB FZ: RM 4 to 8 Acenaphthylene 2.7E+00 ug/kg -- 2.4E-06 -- 1.2E-06 -- 2.9E-07 -- 6.0E-02 5.5E-06 9.E-05 2.9E-06 5.E-05 6.8E-07 1.E-05
WB FZ: RM 4 to 8 Anthracene 5.1E+00 ug/kg -- 4.4E-06 -- 2.3E-06 -- 5.4E-07 -- 3.0E-01 1.0E-05 3.E-05 5.3E-06 2.E-05 1.3E-06 4.E-06
WB FZ: RM 4 to 8 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Dibenzothiophene 2.9E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.1E-07 -- 4.0E-02 6.0E-06 1.E-04 3.1E-06 8.E-05 7.3E-07 2.E-05
WB FZ: RM 4 to 8 Fluoranthene 1.2E+01 ug/kg -- 1.0E-05 -- 5.2E-06 -- 1.2E-06 -- 4.0E-02 2.3E-05 6.E-04 1.2E-05 3.E-04 2.9E-06 7.E-05
WB FZ: RM 4 to 8 Fluorene 1.8E+01 ug/kg -- 1.5E-05 -- 7.9E-06 -- 1.9E-06 -- 4.0E-02 3.6E-05 9.E-04 1.8E-05 5.E-04 4.4E-06 1.E-04
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Naphthalene 6.0E+00 ug/kg -- 5.2E-06 -- 2.7E-06 -- 6.4E-07 -- 2.0E-02 1.2E-05 6.E-04 6.2E-06 3.E-04 1.5E-06 7.E-05
WB FZ: RM 4 to 8 Phenanthrene 1.3E+01 ug/kg -- 1.2E-05 -- 5.9E-06 -- 1.4E-06 -- 3.0E-02 2.7E-05 9.E-04 1.4E-05 5.E-04 3.3E-06 1.E-04
WB FZ: RM 4 to 8 Pyrene 3.6E+00 ug/kg -- 3.1E-06 -- 1.6E-06 -- 3.8E-07 -- 3.0E-02 7.2E-06 2.E-04 3.7E-06 1.E-04 8.9E-07 3.E-05

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 3.9E+02 ug/kg -- 3.4E-04 -- 1.7E-04 -- 4.2E-05 -- 4.0E+00 7.9E-04 2.E-04 4.1E-04 1.E-04 9.8E-05 2.E-05
WB FZ: RM 4 to 8 Benzyl alcohol 3.1E+01 ug/kg -- 2.7E-05 -- 1.4E-05 -- 3.3E-06 -- 5.0E-01 6.3E-05 1.E-04 3.2E-05 6.E-05 7.8E-06 2.E-05
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 2.0E+01 ug/kg -- 1.8E-05 -- 9.1E-06 -- 2.2E-06 -- 3.0E-03 4.1E-05 1.E-02 2.1E-05 7.E-03 5.1E-06 2.E-03
WB FZ: RM 4 to 8 Dibenzofuran 5.2E+00 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.5E-07 -- 4.0E-02 1.0E-05 3.E-04 5.4E-06 1.E-04 1.3E-06 3.E-05
WB FZ: RM 4 to 8 Hexachlorobenzene 3.7E+00 ug/kg 1.6E+00 3.2E-06 5.E-06 1.6E-06 3.E-06 3.9E-07 6.E-07 8.0E-04 7.4E-06 9.E-03 3.8E-06 5.E-03 9.1E-07 1.E-03
WB FZ: RM 4 to 8 Hexachlorobutadiene 1.9E-01 ug/kg 7.8E-02 1.7E-07 1.E-08 8.6E-08 7.E-09 2.1E-08 2.E-09 1.0E-03 3.9E-07 4.E-04 2.0E-07 2.E-04 4.8E-08 5.E-05
WB FZ: RM 4 to 8 Isophorone 5.9E+00 ug/kg 9.5E-04 5.1E-06 5.E-09 2.6E-06 3.E-09 6.3E-07 6.E-10 2.0E-01 1.2E-05 6.E-05 6.2E-06 3.E-05 1.5E-06 7.E-06
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 7.4E+00 ug/kg -- 6.5E-06 -- 3.3E-06 -- 8.0E-07 -- 5.0E-03 1.5E-05 3.E-03 7.8E-06 2.E-03 1.9E-06 4.E-04
WB FZ: RM 4 to 8 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB FZ: RM 4 to 8 Total PCB Congeners 8.7E+06 pg/g NA 7.5E-03 -- 3.9E-03 -- 9.3E-04 -- NA 1.8E-02 -- 9.1E-03 -- 2.2E-03 --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 8.5E+06 pg/g 2.0E+00 7.4E-03 1.E-02 3.8E-03 8.E-03 9.1E-04 2.E-03 2.0E-05 1.7E-02 9.E+02 8.9E-03 4.E+02 2.1E-03 1.E+02
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 6.0E+00 pg/g 1.3E+05 5.2E-09 7.E-04 2.7E-09 3.E-04 6.4E-10 8.E-05 1.0E-09 1.2E-08 1.E+01 6.3E-09 6.E+00 1.5E-09 2.E+00
WB FZ: RM 4 to 8 Total PCB TEQ 4.0E+01 pg/g 1.3E+05 3.4E-08 4.E-03 1.8E-08 2.E-03 4.2E-09 6.E-04 1.0E-09 8.0E-08 8.E+01 4.1E-08 4.E+01 9.9E-09 1.E+01
WB FZ: RM 4 to 8 Total TEQ -- -- -- -- 5.E-03 -- 3.E-03 -- 6.E-04 -- -- 9.E+01 -- 5.E+01 -- 1.E+01
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 1.5E-01 ug/kg 1.7E+01 1.3E-07 2.E-06 6.9E-08 1.E-06 1.7E-08 3.E-07 3.0E-05 3.1E-07 1.E-02 1.6E-07 5.E-03 3.9E-08 1.E-03
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 3.9E-02 ug/kg 6.3E+00 3.4E-08 2.E-07 1.7E-08 1.E-07 4.1E-09 3.E-08 8.0E-03 7.8E-08 1.E-05 4.0E-08 5.E-06 9.7E-09 1.E-06
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 2.8E-02 ug/kg 1.8E+00 2.5E-08 4.E-08 1.3E-08 2.E-08 3.1E-09 5.E-09 6.0E-04 5.8E-08 1.E-04 3.0E-08 5.E-05 7.1E-09 1.E-05
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane 3.1E-03 ug/kg NL 2.7E-09 -- 1.4E-09 -- 3.3E-10 -- NL 6.3E-09 -- 3.2E-09 -- 7.8E-10 --
WB FZ: RM 4 to 8 Dieldrin 2.5E+00 ug/kg 1.6E+01 2.2E-06 3.E-05 1.1E-06 2.E-05 2.7E-07 4.E-06 5.0E-05 5.1E-06 1.E-01 2.6E-06 5.E-02 6.2E-07 1.E-02
WB FZ: RM 4 to 8 Endrin 2.5E-02 ug/kg -- 2.2E-08 -- 1.1E-08 -- 2.7E-09 -- 3.0E-04 5.1E-08 2.E-04 2.6E-08 9.E-05 6.3E-09 2.E-05
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

WB FZ: RM 4 to 8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Endrin ketone 8.7E-04 ug/kg -- 7.6E-10 -- 3.9E-10 -- 9.3E-11 -- 3.0E-04 1.8E-09 6.E-06 9.1E-10 3.E-06 2.2E-10 7.E-07
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 3.8E-02 ug/kg 1.1E+00 3.3E-08 4.E-08 1.7E-08 2.E-08 4.1E-09 5.E-09 3.0E-04 7.8E-08 3.E-04 4.0E-08 1.E-04 9.6E-09 3.E-05
WB FZ: RM 4 to 8 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 1.2E-07 1.E-06 6.0E-08 5.E-07 1.4E-08 1.E-07 1.3E-05 2.7E-07 2.E-02 1.4E-07 1.E-02 3.4E-08 3.E-03
WB FZ: RM 4 to 8 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Total Chlordanes 1.4E+01 ug/kg 3.5E-01 1.3E-05 4.E-06 6.4E-06 2.E-06 1.5E-06 5.E-07 5.0E-04 2.9E-05 6.E-02 1.5E-05 3.E-02 3.6E-06 7.E-03
WB FZ: RM 4 to 8 Total DDD 1.9E+02 ug/kg 2.4E-01 1.7E-04 4.E-05 8.5E-05 2.E-05 2.0E-05 5.E-06 5.0E-04 3.9E-04 8.E-01 2.0E-04 4.E-01 4.8E-05 1.E-01
WB FZ: RM 4 to 8 Total DDE 2.2E+02 ug/kg 3.4E-01 1.9E-04 7.E-05 1.0E-04 3.E-05 2.4E-05 8.E-06 5.0E-04 4.5E-04 9.E-01 2.3E-04 5.E-01 5.6E-05 1.E-01
WB FZ: RM 4 to 8 Total DDT 8.1E+00 ug/kg 3.4E-01 7.0E-06 2.E-06 3.6E-06 1.E-06 8.6E-07 3.E-07 5.0E-04 1.6E-05 3.E-02 8.4E-06 2.E-02 2.0E-06 4.E-03
WB FZ: RM 4 to 8 Total Endosulfan 7.7E-01 ug/kg -- 6.7E-07 -- 3.4E-07 -- 8.3E-08 -- 6.0E-03 1.6E-06 3.E-04 8.0E-07 1.E-04 1.9E-07 3.E-05

Exposure Point Total 2.E-02 1.E-02 2.E-03
WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 5.4E+01 mg/kg -- 4.7E-02 -- 2.4E-02 -- 5.8E-03 -- 1.0E+00 1.1E-01 1.E-01 5.7E-02 6.E-02 1.4E-02 1.E-02
WB FZ: RM 8 to 12 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Arsenic, inorganic 6.5E-03 mg/kg 1.5E+00 5.6E-06 8.E-06 2.9E-06 4.E-06 6.9E-07 1.E-06 3.0E-04 1.3E-05 4.E-02 6.7E-06 2.E-02 1.6E-06 5.E-03
WB FZ: RM 8 to 12 Cadmium 5.3E-02 mg/kg -- 4.6E-05 -- 2.4E-05 -- 5.6E-06 -- 1.0E-03 1.1E-04 1.E-01 5.5E-05 5.E-02 1.3E-05 1.E-02
WB FZ: RM 8 to 12 Chromium 5.1E-01 mg/kg -- 4.4E-04 -- 2.3E-04 -- 5.4E-05 -- 1.5E+00 1.0E-03 7.E-04 5.3E-04 4.E-04 1.3E-04 8.E-05
WB FZ: RM 8 to 12 Copper 9.8E-01 mg/kg -- 8.6E-04 -- 4.4E-04 -- 1.1E-04 -- 4.0E-02 2.0E-03 5.E-02 1.0E-03 3.E-02 2.5E-04 6.E-03
WB FZ: RM 8 to 12 Lead 4.4E-01 mg/kg NL 3.9E-04 -- 2.0E-04 -- 4.8E-05 -- NL 9.0E-04 -- 4.6E-04 -- 1.1E-04 --
WB FZ: RM 8 to 12 Manganese 6.7E+00 mg/kg -- 5.8E-03 -- 3.0E-03 -- 7.2E-04 -- 1.4E-01 1.4E-02 1.E-01 7.0E-03 5.E-02 1.7E-03 1.E-02
WB FZ: RM 8 to 12 Mercury 4.0E-02 mg/kg -- 3.5E-05 -- 1.8E-05 -- 4.3E-06 -- 1.0E-04 8.1E-05 8.E-01 4.2E-05 4.E-01 1.0E-05 1.E-01
WB FZ: RM 8 to 12 Nickel 4.0E-01 mg/kg -- 3.5E-04 -- 1.8E-04 -- 4.3E-05 -- 2.0E-02 8.1E-04 4.E-02 4.2E-04 2.E-02 1.0E-04 5.E-03
WB FZ: RM 8 to 12 Selenium 3.0E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- 5.0E-03 6.1E-04 1.E-01 3.1E-04 6.E-02 7.5E-05 2.E-02
WB FZ: RM 8 to 12 Silver 3.4E-03 mg/kg -- 3.0E-06 -- 1.5E-06 -- 3.6E-07 -- 5.0E-03 6.9E-06 1.E-03 3.5E-06 7.E-04 8.5E-07 2.E-04
WB FZ: RM 8 to 12 Thallium 8.6E-04 mg/kg -- 7.5E-07 -- 3.9E-07 -- 9.3E-08 -- 6.6E-05 1.8E-06 3.E-02 9.0E-07 1.E-02 2.2E-07 3.E-03
WB FZ: RM 8 to 12 Zinc 9.0E+01 mg/kg -- 7.8E-02 -- 4.0E-02 -- 9.6E-03 -- 3.0E-01 1.8E-01 6.E-01 9.4E-02 3.E-01 2.2E-02 7.E-02
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 1.0E+01 ug/kg -- 8.9E-06 -- 4.6E-06 -- 1.1E-06 -- 3.0E-04 2.1E-05 7.E-02 1.1E-05 4.E-02 2.6E-06 9.E-03
WB FZ: RM 8 to 12 Dibutyltin ion 2.1E+00 ug/kg -- 1.9E-06 -- 9.5E-07 -- 2.3E-07 -- 3.0E-04 4.3E-06 1.E-02 2.2E-06 7.E-03 5.3E-07 2.E-03
WB FZ: RM 8 to 12 Tributyltin ion 6.7E+00 ug/kg -- 5.8E-06 -- 3.0E-06 -- 7.1E-07 -- 3.0E-04 1.4E-05 5.E-02 7.0E-06 2.E-02 1.7E-06 6.E-03
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 3.5E+00 ug/kg 2.9E-02 3.0E-06 9.E-08 1.6E-06 5.E-08 3.8E-07 1.E-08 7.0E-02 7.1E-06 1.E-04 3.7E-06 5.E-05 8.8E-07 1.E-05
WB FZ: RM 8 to 12 2-Methylnaphthalene 3.4E+00 ug/kg -- 3.0E-06 -- 1.5E-06 -- 3.6E-07 -- 4.0E-03 6.9E-06 2.E-03 3.5E-06 9.E-04 8.5E-07 2.E-04
WB FZ: RM 8 to 12 Acenaphthene 7.3E+00 ug/kg -- 6.3E-06 -- 3.3E-06 -- 7.8E-07 -- 6.0E-02 1.5E-05 2.E-04 7.6E-06 1.E-04 1.8E-06 3.E-05
WB FZ: RM 8 to 12 Acenaphthylene 9.7E-01 ug/kg -- 8.4E-07 -- 4.3E-07 -- 1.0E-07 -- 6.0E-02 2.0E-06 3.E-05 1.0E-06 2.E-05 2.4E-07 4.E-06
WB FZ: RM 8 to 12 Anthracene 1.5E+00 ug/kg -- 1.3E-06 -- 6.6E-07 -- 1.6E-07 -- 3.0E-01 3.0E-06 1.E-05 1.5E-06 5.E-06 3.7E-07 1.E-06
WB FZ: RM 8 to 12 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 8 to 12 Benzo(a)pyrene 2.4E-01 ug/kg 7.3E+00 2.1E-07 2.E-06 1.1E-07 8.E-07 2.6E-08 2.E-07 -- 4.9E-07 -- 2.5E-07 -- 6.1E-08 --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene 3.9E-01 ug/kg 7.3E-01 3.4E-07 2.E-07 1.7E-07 1.E-07 4.2E-08 3.E-08 -- 7.9E-07 -- 4.0E-07 -- 9.7E-08 --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 2.4E-01 ug/kg -- 2.1E-07 -- 1.1E-07 -- 2.6E-08 -- 3.0E-02 4.9E-07 2.E-05 2.5E-07 8.E-06 6.1E-08 2.E-06
WB FZ: RM 8 to 12 Benzo(k)fluoranthene 1.8E-01 ug/kg 7.3E-02 1.6E-07 1.E-08 8.1E-08 6.E-09 1.9E-08 1.E-09 -- 3.7E-07 -- 1.9E-07 -- 4.5E-08 --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene 1.3E-01 ug/kg 7.3E+00 1.1E-07 8.E-07 5.9E-08 4.E-07 1.4E-08 1.E-07 -- 2.7E-07 -- 1.4E-07 -- 3.3E-08 --
WB FZ: RM 8 to 12 Dibenzothiophene 7.3E+00 ug/kg -- 6.3E-06 -- 3.3E-06 -- 7.8E-07 -- 4.0E-02 1.5E-05 4.E-04 7.6E-06 2.E-04 1.8E-06 5.E-05
WB FZ: RM 8 to 12 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Fluorene 2.6E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.8E-07 -- 4.0E-02 5.3E-06 1.E-04 2.7E-06 7.E-05 6.5E-07 2.E-05
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene 2.5E-01 ug/kg 7.3E-01 2.2E-07 2.E-07 1.1E-07 8.E-08 2.7E-08 2.E-08 -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

WB FZ: RM 8 to 12 Naphthalene 6.0E+00 ug/kg -- 5.2E-06 -- 2.7E-06 -- 6.5E-07 -- 2.0E-02 1.2E-05 6.E-04 6.3E-06 3.E-04 1.5E-06 8.E-05
WB FZ: RM 8 to 12 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Pyrene 6.9E-01 ug/kg -- 6.0E-07 -- 3.1E-07 -- 7.4E-08 -- 3.0E-02 1.4E-06 5.E-05 7.2E-07 2.E-05 1.7E-07 6.E-06

Total Carcinogenic PAHs -- -- -- -- 3.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 2.8E+02 ug/kg -- 2.5E-04 -- 1.3E-04 -- 3.0E-05 -- 4.0E+00 5.7E-04 1.E-04 3.0E-04 7.E-05 7.1E-05 2.E-05
WB FZ: RM 8 to 12 Benzyl alcohol 3.0E+01 ug/kg -- 2.6E-05 -- 1.3E-05 -- 3.2E-06 -- 5.0E-01 6.0E-05 1.E-04 3.1E-05 6.E-05 7.4E-06 1.E-05
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 6.0E+00 ug/kg -- 5.2E-06 -- 2.7E-06 -- 6.5E-07 -- 3.0E-03 1.2E-05 4.E-03 6.3E-06 2.E-03 1.5E-06 5.E-04
WB FZ: RM 8 to 12 Dibenzofuran 8.7E-01 ug/kg -- 7.5E-07 -- 3.9E-07 -- 9.3E-08 -- 4.0E-02 1.8E-06 4.E-05 9.0E-07 2.E-05 2.2E-07 5.E-06
WB FZ: RM 8 to 12 Hexachlorobenzene 3.1E+00 ug/kg 1.6E+00 2.7E-06 4.E-06 1.4E-06 2.E-06 3.3E-07 5.E-07 8.0E-04 6.2E-06 8.E-03 3.2E-06 4.E-03 7.7E-07 1.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 2.2E-02 ug/kg 7.8E-02 1.9E-08 1.E-09 9.7E-09 8.E-10 2.3E-09 2.E-10 1.0E-03 4.4E-08 4.E-05 2.3E-08 2.E-05 5.4E-09 5.E-06
WB FZ: RM 8 to 12 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 8.7E+00 ug/kg -- 7.5E-06 -- 3.9E-06 -- 9.3E-07 -- 5.0E-03 1.8E-05 4.E-03 9.0E-06 2.E-03 2.2E-06 4.E-04
WB FZ: RM 8 to 12 Phenol 4.3E+01 ug/kg -- 3.7E-05 -- 1.9E-05 -- 4.6E-06 -- 3.0E-01 8.7E-05 3.E-04 4.5E-05 1.E-04 1.1E-05 4.E-05
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB FZ: RM 8 to 12 Total PCB Congeners 9.2E+05 pg/g NA 8.0E-04 -- 4.1E-04 -- 9.8E-05 -- NA 1.9E-03 -- 9.6E-04 -- 2.3E-04 --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 8.9E+05 pg/g 2.0E+00 7.7E-04 2.E-03 4.0E-04 8.E-04 9.5E-05 2.E-04 2.0E-05 1.8E-03 9.E+01 9.3E-04 5.E+01 2.2E-04 1.E+01
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 3.4E+00 pg/g 1.3E+05 2.9E-09 4.E-04 1.5E-09 2.E-04 3.6E-10 5.E-05 1.0E-09 6.8E-09 7.E+00 3.5E-09 3.E+00 8.4E-10 8.E-01
WB FZ: RM 8 to 12 Total PCB TEQ 3.9E+00 pg/g 1.3E+05 3.4E-09 4.E-04 1.8E-09 2.E-04 4.2E-10 5.E-05 1.0E-09 8.0E-09 8.E+00 4.1E-09 4.E+00 9.8E-10 1.E+00
WB FZ: RM 8 to 12 Total TEQ -- -- -- -- 8.E-04 -- 4.E-04 -- 1.E-04 -- -- 1.E+01 -- 8.E+00 -- 2.E+00
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 1.2E-01 ug/kg 1.7E+01 1.0E-07 2.E-06 5.2E-08 9.E-07 1.2E-08 2.E-07 3.0E-05 2.4E-07 8.E-03 1.2E-07 4.E-03 2.9E-08 1.E-03
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 3.1E-02 ug/kg 6.3E+00 2.7E-08 2.E-07 1.4E-08 9.E-08 3.4E-09 2.E-08 8.0E-03 6.4E-08 8.E-06 3.3E-08 4.E-06 7.8E-09 1.E-06
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.6E-02 ug/kg 1.8E+00 1.4E-08 2.E-08 7.1E-09 1.E-08 1.7E-09 3.E-09 6.0E-04 3.2E-08 5.E-05 1.7E-08 3.E-05 4.0E-09 7.E-06
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane 2.4E-03 ug/kg NL 2.1E-09 -- 1.1E-09 -- 2.6E-10 -- NL 4.9E-09 -- 2.5E-09 -- 6.1E-10 --
WB FZ: RM 8 to 12 Dieldrin 2.1E+00 ug/kg 1.6E+01 1.8E-06 3.E-05 9.4E-07 2.E-05 2.3E-07 4.E-06 5.0E-05 4.3E-06 9.E-02 2.2E-06 4.E-02 5.3E-07 1.E-02
WB FZ: RM 8 to 12 Endrin 2.0E-02 ug/kg -- 1.7E-08 -- 8.8E-09 -- 2.1E-09 -- 3.0E-04 4.0E-08 1.E-04 2.1E-08 7.E-05 4.9E-09 2.E-05
WB FZ: RM 8 to 12 Endrin aldehyde 2.2E-03 ug/kg -- 1.9E-09 -- 1.0E-09 -- 2.4E-10 -- 3.0E-04 4.5E-09 2.E-05 2.3E-09 8.E-06 5.6E-10 2.E-06
WB FZ: RM 8 to 12 Endrin ketone 7.8E-03 ug/kg -- 6.8E-09 -- 3.5E-09 -- 8.3E-10 -- 3.0E-04 1.6E-08 5.E-05 8.1E-09 3.E-05 1.9E-09 6.E-06
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 3.4E-02 ug/kg 1.1E+00 3.0E-08 3.E-08 1.5E-08 2.E-08 3.7E-09 4.E-09 3.0E-04 7.0E-08 2.E-04 3.6E-08 1.E-04 8.6E-09 3.E-05
WB FZ: RM 8 to 12 Heptachlor 7.0E-03 ug/kg 4.5E+00 6.1E-09 3.E-08 3.1E-09 1.E-08 7.5E-10 3.E-09 5.0E-04 1.4E-08 3.E-05 7.3E-09 1.E-05 1.8E-09 4.E-06
WB FZ: RM 8 to 12 Heptachlor epoxide 1.2E-01 ug/kg 9.1E+00 1.1E-07 1.E-06 5.5E-08 5.E-07 1.3E-08 1.E-07 1.3E-05 2.5E-07 2.E-02 1.3E-07 1.E-02 3.1E-08 2.E-03
WB FZ: RM 8 to 12 Methoxychlor 6.2E-03 ug/kg -- 5.4E-09 -- 2.8E-09 -- 6.6E-10 -- 5.0E-03 1.3E-08 3.E-06 6.4E-09 1.E-06 1.5E-09 3.E-07
WB FZ: RM 8 to 12 Total Chlordanes 1.3E+01 ug/kg 3.5E-01 1.1E-05 4.E-06 5.9E-06 2.E-06 1.4E-06 5.E-07 5.0E-04 2.7E-05 5.E-02 1.4E-05 3.E-02 3.3E-06 7.E-03
WB FZ: RM 8 to 12 Total DDD 2.0E+01 ug/kg 2.4E-01 1.8E-05 4.E-06 9.0E-06 2.E-06 2.2E-06 5.E-07 5.0E-04 4.1E-05 8.E-02 2.1E-05 4.E-02 5.0E-06 1.E-02
WB FZ: RM 8 to 12 Total DDE 6.4E+01 ug/kg 3.4E-01 5.5E-05 2.E-05 2.9E-05 1.E-05 6.8E-06 2.E-06 5.0E-04 1.3E-04 3.E-01 6.7E-05 1.E-01 1.6E-05 3.E-02
WB FZ: RM 8 to 12 Total DDT 2.7E-01 ug/kg 3.4E-01 2.3E-07 8.E-08 1.2E-07 4.E-08 2.9E-08 1.E-08 5.0E-04 5.4E-07 1.E-03 2.8E-07 6.E-04 6.7E-08 1.E-04
WB FZ: RM 8 to 12 Total Endosulfan 6.2E-01 ug/kg -- 5.4E-07 -- 2.8E-07 -- 6.7E-08 -- 6.0E-03 1.3E-06 2.E-04 6.5E-07 1.E-04 1.6E-07 3.E-05

Exposure Point Total 2.E-03 1.E-03 3.E-04
WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 1.1E+02 mg/kg -- 9.2E-02 -- 4.7E-02 -- 1.1E-02 -- 1.0E+00 2.2E-01 2.E-01 1.1E-01 1.E-01 2.7E-02 3.E-02
WB FZ: RM 3 to 6 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 1.7E-05 3.E-05 8.8E-06 1.E-05 2.1E-06 3.E-06 3.0E-04 4.0E-05 1.E-01 2.1E-05 7.E-02 4.9E-06 2.E-02
WB FZ: RM 3 to 6 Cadmium 7.5E-02 mg/kg -- 6.5E-05 -- 3.4E-05 -- 8.1E-06 -- 1.0E-03 1.5E-04 2.E-01 7.9E-05 8.E-02 1.9E-05 2.E-02
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

WB FZ: RM 3 to 6 Chromium 1.6E+00 mg/kg -- 1.4E-03 -- 6.9E-04 -- 1.7E-04 -- 1.5E+00 3.2E-03 2.E-03 1.6E-03 1.E-03 3.9E-04 3.E-04
WB FZ: RM 3 to 6 Copper 1.2E+00 mg/kg -- 1.0E-03 -- 5.2E-04 -- 1.3E-04 -- 4.0E-02 2.4E-03 6.E-02 1.2E-03 3.E-02 2.9E-04 7.E-03
WB FZ: RM 3 to 6 Lead 1.5E-01 mg/kg NL 1.3E-04 -- 6.7E-05 -- 1.6E-05 -- NL 3.0E-04 -- 1.6E-04 -- 3.8E-05 --
WB FZ: RM 3 to 6 Manganese 7.1E+00 mg/kg -- 6.2E-03 -- 3.2E-03 -- 7.6E-04 -- 1.4E-01 1.4E-02 1.E-01 7.4E-03 5.E-02 1.8E-03 1.E-02
WB FZ: RM 3 to 6 Mercury 4.1E-02 mg/kg -- 3.6E-05 -- 1.8E-05 -- 4.4E-06 -- 1.0E-04 8.4E-05 8.E-01 4.3E-05 4.E-01 1.0E-05 1.E-01
WB FZ: RM 3 to 6 Nickel 9.8E-01 mg/kg -- 8.6E-04 -- 4.4E-04 -- 1.1E-04 -- 2.0E-02 2.0E-03 1.E-01 1.0E-03 5.E-02 2.5E-04 1.E-02
WB FZ: RM 3 to 6 Selenium 3.0E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- 5.0E-03 6.1E-04 1.E-01 3.1E-04 6.E-02 7.5E-05 2.E-02
WB FZ: RM 3 to 6 Silver 8.5E-03 mg/kg -- 7.4E-06 -- 3.8E-06 -- 9.1E-07 -- 5.0E-03 1.7E-05 3.E-03 8.9E-06 2.E-03 2.1E-06 4.E-04
WB FZ: RM 3 to 6 Thallium 4.1E-03 mg/kg -- 3.6E-06 -- 1.8E-06 -- 4.4E-07 -- 6.6E-05 8.4E-06 1.E-01 4.3E-06 7.E-02 1.0E-06 2.E-02
WB FZ: RM 3 to 6 Zinc 9.1E+01 mg/kg -- 7.9E-02 -- 4.1E-02 -- 9.7E-03 -- 3.0E-01 1.8E-01 6.E-01 9.5E-02 3.E-01 2.3E-02 8.E-02
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 3 to 6 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 3 to 6 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND ug/kg -- ND ND ND ND ND ND 4.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Acenaphthylene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
WB FZ: RM 3 to 6 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Naphthalene ND ug/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND ug/kg -- ND ND ND ND ND ND 4.0E+00 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND ND ND 3.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dibenzofuran ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 2.5E+03 ug/kg 2.0E+00 2.1E-03 4.E-03 1.1E-03 2.E-03 2.6E-04 5.E-04 2.0E-05 5.0E-03 3.E+02 2.6E-03 1.E+02 6.2E-04 3.E+01
WB FZ: RM 3 to 6 Total PCB Congeners 3.0E+06 pg/g NA 2.6E-03 -- 1.3E-03 -- 3.2E-04 -- NA 6.1E-03 -- 3.1E-03 -- 7.5E-04 --
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

WB FZ: RM 3 to 6 Total PCBs, Adjusted 2.9E+06 pg/g 2.0E+00 2.5E-03 5.E-03 1.3E-03 3.E-03 3.1E-04 6.E-04 2.0E-05 5.9E-03 3.E+02 3.0E-03 2.E+02 7.3E-04 4.E+01
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 4.3E+00 pg/g 1.3E+05 3.7E-09 5.E-04 1.9E-09 2.E-04 4.6E-10 6.E-05 1.0E-09 8.7E-09 9.E+00 4.5E-09 4.E+00 1.1E-09 1.E+00
WB FZ: RM 3 to 6 Total PCB TEQ 8.4E+00 pg/g 1.3E+05 7.3E-09 9.E-04 3.7E-09 5.E-04 8.9E-10 1.E-04 1.0E-09 1.7E-08 2.E+01 8.7E-09 9.E+00 2.1E-09 2.E+00
WB FZ: RM 3 to 6 Total TEQ -- -- -- -- 1.E-03 -- 7.E-04 -- 2.E-04 -- -- 3.E+01 -- 1.E+01 -- 3.E+00
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND ug/kg NL ND ND ND ND ND ND NL ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Methoxychlor 4.2E+00 ug/kg -- 3.7E-06 -- 1.9E-06 -- 4.5E-07 -- 5.0E-03 8.5E-06 2.E-03 4.4E-06 9.E-04 1.1E-06 2.E-04
WB FZ: RM 3 to 6 Total Chlordanes 1.5E+01 ug/kg 3.5E-01 1.3E-05 5.E-06 6.9E-06 2.E-06 1.6E-06 6.E-07 5.0E-04 3.1E-05 6.E-02 1.6E-05 3.E-02 3.8E-06 8.E-03
WB FZ: RM 3 to 6 Total DDD 8.6E+01 ug/kg 2.4E-01 7.5E-05 2.E-05 3.9E-05 9.E-06 9.3E-06 2.E-06 5.0E-04 1.8E-04 4.E-01 9.0E-05 2.E-01 2.2E-05 4.E-02
WB FZ: RM 3 to 6 Total DDE 1.5E+02 ug/kg 3.4E-01 1.3E-04 4.E-05 6.7E-05 2.E-05 1.6E-05 5.E-06 5.0E-04 3.0E-04 6.E-01 1.6E-04 3.E-01 3.8E-05 8.E-02
WB FZ: RM 3 to 6 Total DDT 1.8E+01 ug/kg 3.4E-01 1.6E-05 5.E-06 8.0E-06 3.E-06 1.9E-06 7.E-07 5.0E-04 3.6E-05 7.E-02 1.9E-05 4.E-02 4.5E-06 9.E-03
WB FZ: RM 3 to 6 Total Endosulfan 5.2E+00 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.5E-07 -- 6.0E-03 1.0E-05 2.E-03 5.4E-06 9.E-04 1.3E-06 2.E-04

Exposure Point Total 7.E-03 3.E-03 8.E-04
WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 8.8E+01 mg/kg -- 7.6E-02 -- 3.9E-02 -- 9.4E-03 -- 1.0E+00 1.8E-01 2.E-01 9.1E-02 9.E-02 2.2E-02 2.E-02
WB FZ: RM 6 to 9 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Arsenic, inorganic 1.4E-02 mg/kg 1.5E+00 1.2E-05 2.E-05 6.0E-06 9.E-06 1.4E-06 2.E-06 3.0E-04 2.7E-05 9.E-02 1.4E-05 5.E-02 3.4E-06 1.E-02
WB FZ: RM 6 to 9 Cadmium 6.2E-02 mg/kg -- 5.4E-05 -- 2.8E-05 -- 6.7E-06 -- 1.0E-03 1.3E-04 1.E-01 6.5E-05 6.E-02 1.6E-05 2.E-02
WB FZ: RM 6 to 9 Chromium 6.4E-01 mg/kg -- 5.5E-04 -- 2.8E-04 -- 6.8E-05 -- 1.5E+00 1.3E-03 9.E-04 6.6E-04 4.E-04 1.6E-04 1.E-04
WB FZ: RM 6 to 9 Copper 1.2E+00 mg/kg -- 1.0E-03 -- 5.2E-04 -- 1.2E-04 -- 4.0E-02 2.4E-03 6.E-02 1.2E-03 3.E-02 2.9E-04 7.E-03
WB FZ: RM 6 to 9 Lead 1.5E-01 mg/kg NL 1.3E-04 -- 6.8E-05 -- 1.6E-05 -- NL 3.1E-04 -- 1.6E-04 -- 3.8E-05 --
WB FZ: RM 6 to 9 Manganese 5.3E+00 mg/kg -- 4.6E-03 -- 2.4E-03 -- 5.7E-04 -- 1.4E-01 1.1E-02 8.E-02 5.6E-03 4.E-02 1.3E-03 1.E-02
WB FZ: RM 6 to 9 Mercury 3.8E-02 mg/kg -- 3.3E-05 -- 1.7E-05 -- 4.1E-06 -- 1.0E-04 7.8E-05 8.E-01 4.0E-05 4.E-01 9.6E-06 1.E-01
WB FZ: RM 6 to 9 Nickel 5.1E-01 mg/kg -- 4.4E-04 -- 2.3E-04 -- 5.4E-05 -- 2.0E-02 1.0E-03 5.E-02 5.3E-04 3.E-02 1.3E-04 6.E-03
WB FZ: RM 6 to 9 Selenium 3.3E-01 mg/kg -- 2.9E-04 -- 1.5E-04 -- 3.6E-05 -- 5.0E-03 6.8E-04 1.E-01 3.5E-04 7.E-02 8.3E-05 2.E-02
WB FZ: RM 6 to 9 Silver 1.1E-02 mg/kg -- 9.9E-06 -- 5.1E-06 -- 1.2E-06 -- 5.0E-03 2.3E-05 5.E-03 1.2E-05 2.E-03 2.8E-06 6.E-04
WB FZ: RM 6 to 9 Thallium 1.6E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 6.6E-05 3.3E-06 5.E-02 1.7E-06 3.E-02 4.0E-07 6.E-03
WB FZ: RM 6 to 9 Zinc 1.1E+02 mg/kg -- 9.4E-02 -- 4.8E-02 -- 1.2E-02 -- 3.0E-01 2.2E-01 7.E-01 1.1E-01 4.E-01 2.7E-02 9.E-02
WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 6 to 9 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 6 to 9 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 2.4E+01 ug/kg -- 2.0E-05 -- 1.1E-05 -- 2.5E-06 -- 4.0E-03 4.8E-05 1.E-02 2.5E-05 6.E-03 5.9E-06 1.E-03
WB FZ: RM 6 to 9 Acenaphthene 5.2E+01 ug/kg -- 4.5E-05 -- 2.3E-05 -- 5.6E-06 -- 6.0E-02 1.1E-04 2.E-03 5.4E-05 9.E-04 1.3E-05 2.E-04
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

WB FZ: RM 6 to 9 Acenaphthylene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
WB FZ: RM 6 to 9 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Fluorene 2.9E+01 ug/kg -- 2.5E-05 -- 1.3E-05 -- 3.1E-06 -- 4.0E-02 5.8E-05 1.E-03 3.0E-05 7.E-04 7.1E-06 2.E-04
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Naphthalene 3.9E+01 ug/kg -- 3.4E-05 -- 1.8E-05 -- 4.2E-06 -- 2.0E-02 8.0E-05 4.E-03 4.1E-05 2.E-03 9.8E-06 5.E-04
WB FZ: RM 6 to 9 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND ug/kg -- ND ND ND ND ND ND 4.0E+00 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND ND ND 3.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dibenzofuran ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 9.9E+02 ug/kg 2.0E+00 8.6E-04 2.E-03 4.4E-04 9.E-04 1.1E-04 2.E-04 2.0E-05 2.0E-03 1.E+02 1.0E-03 5.E+01 2.5E-04 1.E+01
WB FZ: RM 6 to 9 Total PCB Congeners 8.6E+05 pg/g NA 7.5E-04 -- 3.8E-04 -- 9.2E-05 -- NA 1.7E-03 -- 8.9E-04 -- 2.1E-04 --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 8.3E+05 pg/g 2.0E+00 7.2E-04 1.E-03 3.7E-04 7.E-04 8.9E-05 2.E-04 2.0E-05 1.7E-03 8.E+01 8.7E-04 4.E+01 2.1E-04 1.E+01
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 4.0E+00 pg/g 1.3E+05 3.5E-09 5.E-04 1.8E-09 2.E-04 4.3E-10 6.E-05 1.0E-09 8.1E-09 8.E+00 4.2E-09 4.E+00 1.0E-09 1.E+00
WB FZ: RM 6 to 9 Total PCB TEQ 5.4E+00 pg/g 1.3E+05 4.7E-09 6.E-04 2.4E-09 3.E-04 5.7E-10 7.E-05 1.0E-09 1.1E-08 1.E+01 5.6E-09 6.E+00 1.3E-09 1.E+00
WB FZ: RM 6 to 9 Total TEQ -- -- -- -- 1.E-03 -- 5.E-04 -- 1.E-04 -- -- 2.E+01 -- 1.E+01 -- 2.E+00
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND ug/kg NL ND ND ND ND ND ND NL ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

WB FZ: RM 6 to 9 Total Chlordanes 1.1E+01 ug/kg 3.5E-01 9.3E-06 3.E-06 4.8E-06 2.E-06 1.1E-06 4.E-07 5.0E-04 2.2E-05 4.E-02 1.1E-05 2.E-02 2.7E-06 5.E-03
WB FZ: RM 6 to 9 Total DDD 5.1E+01 ug/kg 2.4E-01 4.4E-05 1.E-05 2.3E-05 5.E-06 5.5E-06 1.E-06 5.0E-04 1.0E-04 2.E-01 5.3E-05 1.E-01 1.3E-05 3.E-02
WB FZ: RM 6 to 9 Total DDE 1.2E+02 ug/kg 3.4E-01 1.1E-04 4.E-05 5.6E-05 2.E-05 1.3E-05 5.E-06 5.0E-04 2.5E-04 5.E-01 1.3E-04 3.E-01 3.1E-05 6.E-02
WB FZ: RM 6 to 9 Total DDT ND ug/kg 3.4E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Total Endosulfan 9.5E+00 ug/kg -- 8.3E-06 -- 4.2E-06 -- 1.0E-06 -- 6.0E-03 1.9E-05 3.E-03 9.9E-06 2.E-03 2.4E-06 4.E-04

Exposure Point Total 3.E-03 1.E-03 3.E-04
WB Study Area Wide Metals
WB Study Area Wide Aluminum 7.7E+01 mg/kg -- 6.7E-02 -- 3.4E-02 -- 8.2E-03 -- 1.0E+00 1.6E-01 2.E-01 8.0E-02 8.E-02 1.9E-02 2.E-02
WB Study Area Wide Antimony 2.2E-03 mg/kg -- 1.9E-06 -- 9.9E-07 -- 2.4E-07 -- 4.0E-04 4.5E-06 1.E-02 2.3E-06 6.E-03 5.5E-07 1.E-03
WB Study Area Wide Arsenic, inorganic 1.3E-02 mg/kg 1.5E+00 1.2E-05 2.E-05 5.9E-06 9.E-06 1.4E-06 2.E-06 3.0E-04 2.7E-05 9.E-02 1.4E-05 5.E-02 3.3E-06 1.E-02
WB Study Area Wide Cadmium 6.0E-02 mg/kg -- 5.2E-05 -- 2.7E-05 -- 6.4E-06 -- 1.0E-03 1.2E-04 1.E-01 6.3E-05 6.E-02 1.5E-05 2.E-02
WB Study Area Wide Chromium 8.4E-01 mg/kg -- 7.3E-04 -- 3.8E-04 -- 9.0E-05 -- 1.5E+00 1.7E-03 1.E-03 8.8E-04 6.E-04 2.1E-04 1.E-04
WB Study Area Wide Copper 1.1E+00 mg/kg -- 9.8E-04 -- 5.0E-04 -- 1.2E-04 -- 4.0E-02 2.3E-03 6.E-02 1.2E-03 3.E-02 2.8E-04 7.E-03
WB Study Area Wide Lead 2.0E-01 mg/kg NL 1.8E-04 -- 9.1E-05 -- 2.2E-05 -- NL 4.1E-04 -- 2.1E-04 -- 5.1E-05 --
WB Study Area Wide Manganese 6.4E+00 mg/kg -- 5.5E-03 -- 2.8E-03 -- 6.8E-04 -- 1.4E-01 1.3E-02 9.E-02 6.6E-03 5.E-02 1.6E-03 1.E-02
WB Study Area Wide Mercury 4.5E-02 mg/kg -- 3.9E-05 -- 2.0E-05 -- 4.8E-06 -- 1.0E-04 9.1E-05 9.E-01 4.7E-05 5.E-01 1.1E-05 1.E-01
WB Study Area Wide Nickel 5.6E-01 mg/kg -- 4.9E-04 -- 2.5E-04 -- 6.0E-05 -- 2.0E-02 1.1E-03 6.E-02 5.9E-04 3.E-02 1.4E-04 7.E-03
WB Study Area Wide Selenium 3.2E-01 mg/kg -- 2.8E-04 -- 1.4E-04 -- 3.4E-05 -- 5.0E-03 6.5E-04 1.E-01 3.3E-04 7.E-02 8.0E-05 2.E-02
WB Study Area Wide Silver 6.8E-03 mg/kg -- 5.9E-06 -- 3.0E-06 -- 7.3E-07 -- 5.0E-03 1.4E-05 3.E-03 7.1E-06 1.E-03 1.7E-06 3.E-04
WB Study Area Wide Thallium 2.5E-03 mg/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 6.6E-05 5.0E-06 8.E-02 2.6E-06 4.E-02 6.2E-07 9.E-03
WB Study Area Wide Zinc 9.2E+01 mg/kg -- 8.0E-02 -- 4.1E-02 -- 9.8E-03 -- 3.0E-01 1.9E-01 6.E-01 9.6E-02 3.E-01 2.3E-02 8.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 4.7E+00 ug/kg -- 4.0E-06 -- 2.1E-06 -- 5.0E-07 -- 3.0E-04 9.4E-06 3.E-02 4.8E-06 2.E-02 1.2E-06 4.E-03
WB Study Area Wide Dibutyltin ion 1.9E+00 ug/kg -- 1.7E-06 -- 8.6E-07 -- 2.1E-07 -- 3.0E-04 3.9E-06 1.E-02 2.0E-06 7.E-03 4.8E-07 2.E-03
WB Study Area Wide Tributyltin ion 5.6E+00 ug/kg -- 4.9E-06 -- 2.5E-06 -- 6.0E-07 -- 3.0E-04 1.1E-05 4.E-02 5.9E-06 2.E-02 1.4E-06 5.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 5.4E+00 ug/kg 2.9E-02 4.7E-06 1.E-07 2.4E-06 7.E-08 5.8E-07 2.E-08 7.0E-02 1.1E-05 2.E-04 5.6E-06 8.E-05 1.3E-06 2.E-05
WB Study Area Wide 2-Methylnaphthalene 1.0E+01 ug/kg -- 9.1E-06 -- 4.7E-06 -- 1.1E-06 -- 4.0E-03 2.1E-05 5.E-03 1.1E-05 3.E-03 2.6E-06 7.E-04
WB Study Area Wide Acenaphthene 3.3E+01 ug/kg -- 2.9E-05 -- 1.5E-05 -- 3.5E-06 -- 6.0E-02 6.7E-05 1.E-03 3.4E-05 6.E-04 8.2E-06 1.E-04
WB Study Area Wide Acenaphthylene 1.6E+00 ug/kg -- 1.4E-06 -- 6.9E-07 -- 1.7E-07 -- 6.0E-02 3.2E-06 5.E-05 1.6E-06 3.E-05 3.9E-07 6.E-06
WB Study Area Wide Anthracene 2.7E+00 ug/kg -- 2.4E-06 -- 1.2E-06 -- 2.9E-07 -- 3.0E-01 5.6E-06 2.E-05 2.9E-06 1.E-05 6.9E-07 2.E-06
WB Study Area Wide Benzo(a)anthracene 1.5E-01 ug/kg 7.3E-01 1.3E-07 9.E-08 6.5E-08 5.E-08 1.6E-08 1.E-08 -- 3.0E-07 -- 1.5E-07 -- 3.6E-08 --
WB Study Area Wide Benzo(a)pyrene 2.2E-01 ug/kg 7.3E+00 1.9E-07 1.E-06 1.0E-07 7.E-07 2.4E-08 2.E-07 -- 4.5E-07 -- 2.3E-07 -- 5.6E-08 --
WB Study Area Wide Benzo(b)fluoranthene 3.1E-01 ug/kg 7.3E-01 2.7E-07 2.E-07 1.4E-07 1.E-07 3.3E-08 2.E-08 -- 6.3E-07 -- 3.2E-07 -- 7.8E-08 --
WB Study Area Wide Benzo(g,h,i)perylene 2.5E-01 ug/kg -- 2.2E-07 -- 1.1E-07 -- 2.7E-08 -- 3.0E-02 5.1E-07 2.E-05 2.6E-07 9.E-06 6.3E-08 2.E-06
WB Study Area Wide Benzo(k)fluoranthene 1.8E-01 ug/kg 7.3E-02 1.6E-07 1.E-08 8.2E-08 6.E-09 2.0E-08 1.E-09 -- 3.7E-07 -- 1.9E-07 -- 4.6E-08 --
WB Study Area Wide Dibenzo(a,h)anthracene 1.5E-01 ug/kg 7.3E+00 1.3E-07 1.E-06 6.7E-08 5.E-07 1.6E-08 1.E-07 -- 3.1E-07 -- 1.6E-07 -- 3.8E-08 --
WB Study Area Wide Dibenzothiophene 3.7E+00 ug/kg -- 3.2E-06 -- 1.7E-06 -- 4.0E-07 -- 4.0E-02 7.6E-06 2.E-04 3.9E-06 1.E-04 9.3E-07 2.E-05
WB Study Area Wide Fluoranthene 5.7E+00 ug/kg -- 4.9E-06 -- 2.5E-06 -- 6.1E-07 -- 4.0E-02 1.1E-05 3.E-04 5.9E-06 1.E-04 1.4E-06 4.E-05
WB Study Area Wide Fluorene 1.4E+01 ug/kg -- 1.3E-05 -- 6.5E-06 -- 1.6E-06 -- 4.0E-02 2.9E-05 7.E-04 1.5E-05 4.E-04 3.6E-06 9.E-05
WB Study Area Wide Indeno(1,2,3-cd)pyrene 2.3E-01 ug/kg 7.3E-01 2.0E-07 1.E-07 1.0E-07 8.E-08 2.5E-08 2.E-08 -- 4.8E-07 -- 2.4E-07 -- 5.9E-08 --
WB Study Area Wide Naphthalene 1.4E+01 ug/kg -- 1.2E-05 -- 6.3E-06 -- 1.5E-06 -- 2.0E-02 2.8E-05 1.E-03 1.5E-05 7.E-04 3.5E-06 2.E-04
WB Study Area Wide Phenanthrene 6.7E+00 ug/kg -- 5.8E-06 -- 3.0E-06 -- 7.1E-07 -- 3.0E-02 1.4E-05 5.E-04 6.9E-06 2.E-04 1.7E-06 6.E-05
WB Study Area Wide Pyrene 2.0E+00 ug/kg -- 1.8E-06 -- 9.0E-07 -- 2.2E-07 -- 3.0E-02 4.1E-06 1.E-04 2.1E-06 7.E-05 5.0E-07 2.E-05

Total Carcinogenic PAHs -- -- -- -- 3.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 3.7E+02 ug/kg -- 3.2E-04 -- 1.6E-04 -- 3.9E-05 -- 4.0E+00 7.4E-04 2.E-04 3.8E-04 1.E-04 9.1E-05 2.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

WB Study Area Wide Benzyl alcohol 3.7E+01 ug/kg -- 3.2E-05 -- 1.6E-05 -- 3.9E-06 -- 5.0E-01 7.5E-05 1.E-04 3.8E-05 8.E-05 9.2E-06 2.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 3.0E-03 2.6E-05 9.E-03 1.4E-05 5.E-03 3.3E-06 1.E-03
WB Study Area Wide Dibenzofuran 2.6E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.8E-07 -- 4.0E-02 5.3E-06 1.E-04 2.7E-06 7.E-05 6.6E-07 2.E-05
WB Study Area Wide Hexachlorobenzene 2.9E+00 ug/kg 1.6E+00 2.5E-06 4.E-06 1.3E-06 2.E-06 3.1E-07 5.E-07 8.0E-04 5.9E-06 7.E-03 3.0E-06 4.E-03 7.2E-07 9.E-04
WB Study Area Wide Hexachlorobutadiene 7.9E-02 ug/kg 7.8E-02 6.9E-08 5.E-09 3.5E-08 3.E-09 8.5E-09 7.E-10 1.0E-03 1.6E-07 2.E-04 8.2E-08 8.E-05 2.0E-08 2.E-05
WB Study Area Wide Isophorone 5.9E+00 ug/kg 9.5E-04 5.1E-06 5.E-09 2.6E-06 3.E-09 6.3E-07 6.E-10 2.0E-01 1.2E-05 6.E-05 6.2E-06 3.E-05 1.5E-06 7.E-06
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 8.1E+00 ug/kg -- 7.0E-06 -- 3.6E-06 -- 8.6E-07 -- 5.0E-03 1.6E-05 3.E-03 8.4E-06 2.E-03 2.0E-06 4.E-04
WB Study Area Wide Phenol 4.3E+01 ug/kg -- 3.7E-05 -- 1.9E-05 -- 4.6E-06 -- 3.0E-01 8.7E-05 3.E-04 4.5E-05 1.E-04 1.1E-05 4.E-05
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.7E+03 ug/kg 2.0E+00 1.5E-03 3.E-03 7.7E-04 2.E-03 1.9E-04 4.E-04 2.0E-05 3.5E-03 2.E+02 1.8E-03 9.E+01 4.3E-04 2.E+01
WB Study Area Wide Total PCB Congeners 2.8E+06 pg/g NA 2.4E-03 -- 1.2E-03 -- 3.0E-04 -- NA 5.6E-03 -- 2.9E-03 -- 6.9E-04 --
WB Study Area Wide Total PCBs, Adjusted 2.7E+06 pg/g 2.0E+00 2.3E-03 5.E-03 1.2E-03 2.E-03 2.9E-04 6.E-04 2.0E-05 5.5E-03 3.E+02 2.8E-03 1.E+02 6.7E-04 3.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 3.6E-09 5.E-04 1.8E-09 2.E-04 4.4E-10 6.E-05 1.0E-09 8.3E-09 8.E+00 4.3E-09 4.E+00 1.0E-09 1.E+00
WB Study Area Wide Total PCB TEQ 1.2E+01 pg/g 1.3E+05 1.0E-08 1.E-03 5.4E-09 7.E-04 1.3E-09 2.E-04 1.0E-09 2.4E-08 2.E+01 1.3E-08 1.E+01 3.0E-09 3.E+00
WB Study Area Wide Total TEQ -- -- -- -- 2.E-03 -- 9.E-04 -- 2.E-04 -- -- 3.E+01 -- 2.E+01 -- 4.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 1.2E-01 ug/kg 1.7E+01 1.0E-07 2.E-06 5.3E-08 9.E-07 1.3E-08 2.E-07 3.0E-05 2.4E-07 8.E-03 1.2E-07 4.E-03 3.0E-08 1.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 3.5E-02 ug/kg 6.3E+00 3.0E-08 2.E-07 1.6E-08 1.E-07 3.7E-09 2.E-08 8.0E-03 7.1E-08 9.E-06 3.6E-08 5.E-06 8.7E-09 1.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 1.9E-02 ug/kg 1.8E+00 1.7E-08 3.E-08 8.6E-09 2.E-08 2.1E-09 4.E-09 6.0E-04 3.9E-08 7.E-05 2.0E-08 3.E-05 4.8E-09 8.E-06
WB Study Area Wide delta-Hexachlorocyclohexane 2.3E-03 ug/kg NL 2.0E-09 -- 1.0E-09 -- 2.4E-10 -- NL 4.6E-09 -- 2.4E-09 -- 5.7E-10 --
WB Study Area Wide Dieldrin 2.1E+00 ug/kg 1.6E+01 1.9E-06 3.E-05 9.5E-07 2.E-05 2.3E-07 4.E-06 5.0E-05 4.3E-06 9.E-02 2.2E-06 4.E-02 5.3E-07 1.E-02
WB Study Area Wide Endrin 2.3E-02 ug/kg -- 2.0E-08 -- 1.0E-08 -- 2.5E-09 -- 3.0E-04 4.7E-08 2.E-04 2.4E-08 8.E-05 5.8E-09 2.E-05
WB Study Area Wide Endrin aldehyde 3.5E-03 ug/kg -- 3.1E-09 -- 1.6E-09 -- 3.8E-10 -- 3.0E-04 7.2E-09 2.E-05 3.7E-09 1.E-05 8.9E-10 3.E-06
WB Study Area Wide Endrin ketone 4.3E-03 ug/kg -- 3.7E-09 -- 1.9E-09 -- 4.6E-10 -- 3.0E-04 8.6E-09 3.E-05 4.4E-09 1.E-05 1.1E-09 4.E-06
WB Study Area Wide gamma-Hexachlorocyclohexane 3.1E-02 ug/kg 1.1E+00 2.7E-08 3.E-08 1.4E-08 2.E-08 3.3E-09 4.E-09 3.0E-04 6.3E-08 2.E-04 3.3E-08 1.E-04 7.8E-09 3.E-05
WB Study Area Wide Heptachlor 4.1E-03 ug/kg 4.5E+00 3.6E-09 2.E-08 1.8E-09 8.E-09 4.4E-10 2.E-09 5.0E-04 8.4E-09 2.E-05 4.3E-09 9.E-06 1.0E-09 2.E-06
WB Study Area Wide Heptachlor epoxide 1.5E-01 ug/kg 9.1E+00 1.3E-07 1.E-06 6.6E-08 6.E-07 1.6E-08 1.E-07 1.3E-05 3.0E-07 2.E-02 1.5E-07 1.E-02 3.7E-08 3.E-03
WB Study Area Wide Methoxychlor 5.7E-01 ug/kg -- 5.0E-07 -- 2.6E-07 -- 6.1E-08 -- 5.0E-03 1.2E-06 2.E-04 6.0E-07 1.E-04 1.4E-07 3.E-05
WB Study Area Wide Total Chlordanes 1.3E+01 ug/kg 3.5E-01 1.1E-05 4.E-06 5.9E-06 2.E-06 1.4E-06 5.E-07 5.0E-04 2.7E-05 5.E-02 1.4E-05 3.E-02 3.3E-06 7.E-03
WB Study Area Wide Total DDD 7.5E+01 ug/kg 2.4E-01 6.5E-05 2.E-05 3.4E-05 8.E-06 8.1E-06 2.E-06 5.0E-04 1.5E-04 3.E-01 7.8E-05 2.E-01 1.9E-05 4.E-02
WB Study Area Wide Total DDE 1.3E+02 ug/kg 3.4E-01 1.1E-04 4.E-05 5.8E-05 2.E-05 1.4E-05 5.E-06 5.0E-04 2.6E-04 5.E-01 1.4E-04 3.E-01 3.2E-05 6.E-02
WB Study Area Wide Total DDT 6.0E+00 ug/kg 3.4E-01 5.2E-06 2.E-06 2.7E-06 9.E-07 6.4E-07 2.E-07 5.0E-04 1.2E-05 2.E-02 6.3E-06 1.E-02 1.5E-06 3.E-03
WB Study Area Wide Total Endosulfan 2.4E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.6E-07 -- 6.0E-03 4.8E-06 8.E-04 2.5E-06 4.E-04 6.0E-07 1.E-04

Exposure Point Total 7.E-03 3.E-03 8.E-04
F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 1.6E+00 mg/kg -- 1.4E-03 -- 7.0E-04 -- 1.7E-04 -- 1.0E+00 3.2E-03 3.E-03 1.6E-03 2.E-03 3.9E-04 4.E-04
F FZ: RM 0 to 4 Arsenic, inorganic 1.5E-02 mg/kg 1.5E+00 1.3E-05 2.E-05 6.9E-06 1.E-05 1.6E-06 2.E-06 3.0E-04 3.1E-05 1.E-01 1.6E-05 5.E-02 3.8E-06 1.E-02
F FZ: RM 0 to 4 Cadmium 3.8E-03 mg/kg -- 3.3E-06 -- 1.7E-06 -- 4.1E-07 -- 1.0E-03 7.8E-06 8.E-03 4.0E-06 4.E-03 9.6E-07 1.E-03
F FZ: RM 0 to 4 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 0 to 4 Copper 6.0E-01 mg/kg -- 5.2E-04 -- 2.7E-04 -- 6.4E-05 -- 4.0E-02 1.2E-03 3.E-02 6.3E-04 2.E-02 1.5E-04 4.E-03
F FZ: RM 0 to 4 Lead 4.9E-02 mg/kg NL 4.3E-05 -- 2.2E-05 -- 5.2E-06 -- NL 9.9E-05 -- 5.1E-05 -- 1.2E-05 --
F FZ: RM 0 to 4 Manganese 2.2E+00 mg/kg -- 1.9E-03 -- 9.6E-04 -- 2.3E-04 -- 1.4E-01 4.4E-03 3.E-02 2.2E-03 2.E-02 5.4E-04 4.E-03
F FZ: RM 0 to 4 Mercury 6.6E-02 mg/kg -- 5.7E-05 -- 3.0E-05 -- 7.1E-06 -- 1.0E-04 1.3E-04 1.E+00 6.9E-05 7.E-01 1.7E-05 2.E-01
F FZ: RM 0 to 4 Nickel 5.7E-02 mg/kg -- 5.0E-05 -- 2.6E-05 -- 6.1E-06 -- 2.0E-02 1.2E-04 6.E-03 6.0E-05 3.E-03 1.4E-05 7.E-04
F FZ: RM 0 to 4 Selenium 2.3E-01 mg/kg -- 2.0E-04 -- 1.0E-04 -- 2.5E-05 -- 5.0E-03 4.7E-04 9.E-02 2.4E-04 5.E-02 5.8E-05 1.E-02
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

F FZ: RM 0 to 4 Thallium 3.7E-03 mg/kg -- 3.2E-06 -- 1.6E-06 -- 3.9E-07 -- 6.6E-05 7.4E-06 1.E-01 3.8E-06 6.E-02 9.2E-07 1.E-02
F FZ: RM 0 to 4 Zinc 2.8E+01 mg/kg -- 2.5E-02 -- 1.3E-02 -- 3.0E-03 -- 3.0E-01 5.8E-02 2.E-01 3.0E-02 1.E-01 7.1E-03 2.E-02
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 3.5E-01 ug/kg -- 3.0E-07 -- 1.6E-07 -- 3.8E-08 -- 3.0E-04 7.1E-07 2.E-03 3.7E-07 1.E-03 8.8E-08 3.E-04
F FZ: RM 0 to 4 Dibutyltin ion 9.0E-01 ug/kg -- 7.8E-07 -- 4.0E-07 -- 9.6E-08 -- 3.0E-04 1.8E-06 6.E-03 9.4E-07 3.E-03 2.2E-07 7.E-04
F FZ: RM 0 to 4 Tributyltin ion 4.8E+00 ug/kg -- 4.1E-06 -- 2.1E-06 -- 5.1E-07 -- 3.0E-04 9.7E-06 3.E-02 5.0E-06 2.E-02 1.2E-06 4.E-03
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 2.9E+00 ug/kg 2.9E-02 2.5E-06 7.E-08 1.3E-06 4.E-08 3.1E-07 9.E-09 7.0E-02 5.8E-06 8.E-05 3.0E-06 4.E-05 7.2E-07 1.E-05
F FZ: RM 0 to 4 2-Methylnaphthalene 2.3E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.5E-07 -- 4.0E-03 4.7E-06 1.E-03 2.4E-06 6.E-04 5.8E-07 1.E-04
F FZ: RM 0 to 4 Acenaphthene 1.5E+01 ug/kg -- 1.3E-05 -- 6.7E-06 -- 1.6E-06 -- 6.0E-02 3.0E-05 5.E-04 1.6E-05 3.E-04 3.8E-06 6.E-05
F FZ: RM 0 to 4 Acenaphthylene 1.5E+00 ug/kg -- 1.3E-06 -- 6.9E-07 -- 1.6E-07 -- 6.0E-02 3.1E-06 5.E-05 1.6E-06 3.E-05 3.8E-07 6.E-06
F FZ: RM 0 to 4 Anthracene 2.5E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 3.0E-01 5.1E-06 2.E-05 2.6E-06 9.E-06 6.3E-07 2.E-06
F FZ: RM 0 to 4 Benzo(a)anthracene 1.2E-01 ug/kg 7.3E-01 1.0E-07 7.E-08 5.2E-08 4.E-08 1.2E-08 9.E-09 -- 2.3E-07 -- 1.2E-07 -- 2.9E-08 --
F FZ: RM 0 to 4 Benzo(b)fluoranthene 1.3E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 5.8E-08 4.E-08 1.4E-08 1.E-08 -- 2.6E-07 -- 1.4E-07 -- 3.3E-08 --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 8.1E-02 ug/kg -- 7.0E-08 -- 3.6E-08 -- 8.7E-09 -- 3.0E-02 1.6E-07 5.E-06 8.4E-08 3.E-06 2.0E-08 7.E-07
F FZ: RM 0 to 4 Benzo(k)fluoranthene 7.9E-02 ug/kg 7.3E-02 6.8E-08 5.E-09 3.5E-08 3.E-09 8.4E-09 6.E-10 -- 1.6E-07 -- 8.2E-08 -- 2.0E-08 --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene 4.5E-02 ug/kg 7.3E+00 3.9E-08 3.E-07 2.0E-08 1.E-07 4.8E-09 3.E-08 -- 9.1E-08 -- 4.7E-08 -- 1.1E-08 --
F FZ: RM 0 to 4 Dibenzothiophene 8.6E-01 ug/kg -- 7.4E-07 -- 3.8E-07 -- 9.2E-08 -- 4.0E-02 1.7E-06 4.E-05 8.9E-07 2.E-05 2.1E-07 5.E-06
F FZ: RM 0 to 4 Fluoranthene 3.3E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.5E-07 -- 4.0E-02 6.7E-06 2.E-04 3.4E-06 9.E-05 8.3E-07 2.E-05
F FZ: RM 0 to 4 Fluorene 4.1E+00 ug/kg -- 3.6E-06 -- 1.8E-06 -- 4.4E-07 -- 4.0E-02 8.4E-06 2.E-04 4.3E-06 1.E-04 1.0E-06 3.E-05
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene 6.1E-02 ug/kg 7.3E-01 5.3E-08 4.E-08 2.7E-08 2.E-08 6.6E-09 5.E-09 -- 1.2E-07 -- 6.4E-08 -- 1.5E-08 --
F FZ: RM 0 to 4 Naphthalene 1.5E+00 ug/kg -- 1.3E-06 -- 6.8E-07 -- 1.6E-07 -- 2.0E-02 3.1E-06 2.E-04 1.6E-06 8.E-05 3.8E-07 2.E-05
F FZ: RM 0 to 4 Phenanthrene 4.9E+00 ug/kg -- 4.2E-06 -- 2.2E-06 -- 5.2E-07 -- 3.0E-02 9.9E-06 3.E-04 5.1E-06 2.E-04 1.2E-06 4.E-05
F FZ: RM 0 to 4 Pyrene 3.3E+00 ug/kg -- 2.8E-06 -- 1.5E-06 -- 3.5E-07 -- 3.0E-02 6.6E-06 2.E-04 3.4E-06 1.E-04 8.2E-07 3.E-05

Total Carcinogenic PAHs -- -- -- -- 5.E-07 -- 2.E-07 -- 6.E-08 -- -- -- -- -- -- --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 2.4E+01 ug/kg -- 2.1E-05 -- 1.1E-05 -- 2.6E-06 -- 5.0E-01 4.9E-05 1.E-04 2.5E-05 5.E-05 6.1E-06 1.E-05
F FZ: RM 0 to 4 Dibenzofuran 1.5E+00 ug/kg -- 1.3E-06 -- 6.7E-07 -- 1.6E-07 -- 4.0E-02 3.0E-06 8.E-05 1.6E-06 4.E-05 3.7E-07 9.E-06
F FZ: RM 0 to 4 Hexachlorobenzene 1.8E+00 ug/kg 1.6E+00 1.6E-06 2.E-06 8.0E-07 1.E-06 1.9E-07 3.E-07 8.0E-04 3.6E-06 5.E-03 1.9E-06 2.E-03 4.5E-07 6.E-04
F FZ: RM 0 to 4 Hexachlorobutadiene 1.5E-02 ug/kg 7.8E-02 1.3E-08 1.E-09 6.8E-09 5.E-10 1.6E-09 1.E-10 1.0E-03 3.1E-08 3.E-05 1.6E-08 2.E-05 3.8E-09 4.E-06
F FZ: RM 0 to 4 Isophorone 6.3E+00 ug/kg 9.5E-04 5.5E-06 5.E-09 2.8E-06 3.E-09 6.8E-07 6.E-10 2.0E-01 1.3E-05 6.E-05 6.6E-06 3.E-05 1.6E-06 8.E-06
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 1.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.4E-06 -- 5.0E-03 2.6E-05 5.E-03 1.4E-05 3.E-03 3.2E-06 6.E-04
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 0 to 4 Total PCB Congeners 2.4E+05 pg/g NA 2.1E-04 -- 1.1E-04 -- 2.6E-05 -- NA 4.9E-04 -- 2.5E-04 -- 6.0E-05 --
F FZ: RM 0 to 4 Total PCBs, Adjusted 2.3E+05 pg/g 2.0E+00 2.0E-04 4.E-04 1.0E-04 2.E-04 2.4E-05 5.E-05 2.0E-05 4.6E-04 2.E+01 2.4E-04 1.E+01 5.6E-05 3.E+00
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 2.2E+00 pg/g 1.3E+05 1.9E-09 2.E-04 9.7E-10 1.E-04 2.3E-10 3.E-05 1.0E-09 4.4E-09 4.E+00 2.3E-09 2.E+00 5.4E-10 5.E-01
F FZ: RM 0 to 4 Total PCB TEQ 1.5E+00 pg/g 1.3E+05 1.3E-09 2.E-04 6.8E-10 9.E-05 1.6E-10 2.E-05 1.0E-09 3.1E-09 3.E+00 1.6E-09 2.E+00 3.8E-10 4.E-01

Total TEQ -- -- -- -- 4.E-04 -- 2.E-04 -- 5.E-05 -- -- 7.E+00 -- 4.E+00 -- 9.E-01
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 6.4E-02 ug/kg 1.7E+01 5.6E-08 1.E-06 2.9E-08 5.E-07 6.9E-09 1.E-07 3.0E-05 1.3E-07 4.E-03 6.7E-08 2.E-03 1.6E-08 5.E-04
F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 2.6E-02 ug/kg 6.3E+00 2.3E-08 1.E-07 1.2E-08 7.E-08 2.8E-09 2.E-08 8.0E-03 5.3E-08 7.E-06 2.7E-08 3.E-06 6.6E-09 8.E-07
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 9.5E-03 ug/kg 1.8E+00 8.2E-09 1.E-08 4.2E-09 8.E-09 1.0E-09 2.E-09 6.0E-04 1.9E-08 3.E-05 9.9E-09 2.E-05 2.4E-09 4.E-06
F FZ: RM 0 to 4 Dieldrin 1.9E+00 ug/kg 1.6E+01 1.6E-06 3.E-05 8.3E-07 1.E-05 2.0E-07 3.E-06 5.0E-05 3.8E-06 8.E-02 1.9E-06 4.E-02 4.7E-07 9.E-03
F FZ: RM 0 to 4 Endrin 2.1E-02 ug/kg -- 1.8E-08 -- 9.2E-09 -- 2.2E-09 -- 3.0E-04 4.2E-08 1.E-04 2.1E-08 7.E-05 5.2E-09 2.E-05
F FZ: RM 0 to 4 Endrin aldehyde 2.0E-03 ug/kg -- 1.7E-09 -- 8.7E-10 -- 2.1E-10 -- 3.0E-04 4.0E-09 1.E-05 2.0E-09 7.E-06 4.9E-10 2.E-06

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

F FZ: RM 0 to 4 Endrin ketone 2.8E-03 ug/kg -- 2.5E-09 -- 1.3E-09 -- 3.0E-10 -- 3.0E-04 5.7E-09 2.E-05 2.9E-09 1.E-05 7.1E-10 2.E-06
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.0E-02 ug/kg 1.1E+00 1.8E-08 2.E-08 9.1E-09 1.E-08 2.2E-09 2.E-09 3.0E-04 4.1E-08 1.E-04 2.1E-08 7.E-05 5.1E-09 2.E-05
F FZ: RM 0 to 4 Heptachlor epoxide 1.4E-01 ug/kg 9.1E+00 1.2E-07 1.E-06 6.4E-08 6.E-07 1.5E-08 1.E-07 1.3E-05 2.9E-07 2.E-02 1.5E-07 1.E-02 3.6E-08 3.E-03
F FZ: RM 0 to 4 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 0 to 4 Total Chlordanes 9.7E+00 ug/kg 3.5E-01 8.4E-06 3.E-06 4.3E-06 2.E-06 1.0E-06 4.E-07 5.0E-04 2.0E-05 4.E-02 1.0E-05 2.E-02 2.4E-06 5.E-03
F FZ: RM 0 to 4 Total DDD 2.0E+01 ug/kg 2.4E-01 1.8E-05 4.E-06 9.1E-06 2.E-06 2.2E-06 5.E-07 5.0E-04 4.1E-05 8.E-02 2.1E-05 4.E-02 5.1E-06 1.E-02
F FZ: RM 0 to 4 Total DDE 6.7E+01 ug/kg 3.4E-01 5.8E-05 2.E-05 3.0E-05 1.E-05 7.2E-06 2.E-06 5.0E-04 1.4E-04 3.E-01 7.0E-05 1.E-01 1.7E-05 3.E-02
F FZ: RM 0 to 4 Total DDT 1.0E+00 ug/kg 3.4E-01 9.0E-07 3.E-07 4.6E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 2.1E-06 4.E-03 1.1E-06 2.E-03 2.6E-07 5.E-04
F FZ: RM 0 to 4 Total Endosulfan 6.6E-01 ug/kg -- 5.7E-07 -- 2.9E-07 -- 7.0E-08 -- 6.0E-03 1.3E-06 2.E-04 6.8E-07 1.E-04 1.6E-07 3.E-05

Exposure Point Total 9.E-04 5.E-04 1.E-04
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 2.1E+00 mg/kg -- 1.9E-03 -- 9.5E-04 -- 2.3E-04 -- 1.0E+00 4.3E-03 4.E-03 2.2E-03 2.E-03 5.3E-04 5.E-04
F FZ: RM 4 to 8 Arsenic, inorganic 8.2E-03 mg/kg 1.5E+00 7.1E-06 1.E-05 3.7E-06 5.E-06 8.8E-07 1.E-06 3.0E-04 1.7E-05 6.E-02 8.5E-06 3.E-02 2.0E-06 7.E-03
F FZ: RM 4 to 8 Cadmium 3.0E-03 mg/kg -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 -- 1.0E-03 6.1E-06 6.E-03 3.1E-06 3.E-03 7.5E-07 8.E-04
F FZ: RM 4 to 8 Chromium 2.7E-01 mg/kg -- 2.3E-04 -- 1.2E-04 -- 2.9E-05 -- 1.5E+00 5.4E-04 4.E-04 2.8E-04 2.E-04 6.7E-05 4.E-05
F FZ: RM 4 to 8 Copper 4.2E-01 mg/kg -- 3.7E-04 -- 1.9E-04 -- 4.5E-05 -- 4.0E-02 8.6E-04 2.E-02 4.4E-04 1.E-02 1.1E-04 3.E-03
F FZ: RM 4 to 8 Lead 5.4E-02 mg/kg NL 4.7E-05 -- 2.4E-05 -- 5.8E-06 -- NL 1.1E-04 -- 5.7E-05 -- 1.4E-05 --
F FZ: RM 4 to 8 Manganese 2.3E+00 mg/kg -- 2.0E-03 -- 1.0E-03 -- 2.5E-04 -- 1.4E-01 4.7E-03 3.E-02 2.4E-03 2.E-02 5.8E-04 4.E-03
F FZ: RM 4 to 8 Mercury 6.6E-02 mg/kg -- 5.8E-05 -- 3.0E-05 -- 7.1E-06 -- 1.0E-04 1.3E-04 1.E+00 6.9E-05 7.E-01 1.7E-05 2.E-01
F FZ: RM 4 to 8 Nickel 1.6E-01 mg/kg -- 1.4E-04 -- 7.2E-05 -- 1.7E-05 -- 2.0E-02 3.3E-04 2.E-02 1.7E-04 8.E-03 4.0E-05 2.E-03
F FZ: RM 4 to 8 Selenium 2.3E-01 mg/kg -- 2.0E-04 -- 1.0E-04 -- 2.5E-05 -- 5.0E-03 4.7E-04 9.E-02 2.4E-04 5.E-02 5.8E-05 1.E-02
F FZ: RM 4 to 8 Thallium 7.5E-04 mg/kg -- 6.5E-07 -- 3.4E-07 -- 8.0E-08 -- 6.6E-05 1.5E-06 2.E-02 7.8E-07 1.E-02 1.9E-07 3.E-03
F FZ: RM 4 to 8 Zinc 2.5E+01 mg/kg -- 2.2E-02 -- 1.1E-02 -- 2.7E-03 -- 3.0E-01 5.0E-02 2.E-01 2.6E-02 9.E-02 6.2E-03 2.E-02
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 5.8E-01 ug/kg -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 -- 3.0E-04 1.2E-06 4.E-03 6.1E-07 2.E-03 1.5E-07 5.E-04
F FZ: RM 4 to 8 Dibutyltin ion 7.8E-01 ug/kg -- 6.8E-07 -- 3.5E-07 -- 8.4E-08 -- 3.0E-04 1.6E-06 5.E-03 8.2E-07 3.E-03 2.0E-07 7.E-04
F FZ: RM 4 to 8 Tributyltin ion 4.7E+00 ug/kg -- 4.1E-06 -- 2.1E-06 -- 5.0E-07 -- 3.0E-04 9.5E-06 3.E-02 4.9E-06 2.E-02 1.2E-06 4.E-03
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 4.9E+00 ug/kg 2.9E-02 4.2E-06 1.E-07 2.2E-06 6.E-08 5.2E-07 2.E-08 7.0E-02 9.9E-06 1.E-04 5.1E-06 7.E-05 1.2E-06 2.E-05
F FZ: RM 4 to 8 2-Methylnaphthalene 3.3E+00 ug/kg -- 2.8E-06 -- 1.5E-06 -- 3.5E-07 -- 4.0E-03 6.6E-06 2.E-03 3.4E-06 9.E-04 8.2E-07 2.E-04
F FZ: RM 4 to 8 Acenaphthene 4.4E+01 ug/kg -- 3.8E-05 -- 2.0E-05 -- 4.7E-06 -- 6.0E-02 8.9E-05 1.E-03 4.6E-05 8.E-04 1.1E-05 2.E-04
F FZ: RM 4 to 8 Acenaphthylene 3.2E+00 ug/kg -- 2.8E-06 -- 1.4E-06 -- 3.4E-07 -- 6.0E-02 6.4E-06 1.E-04 3.3E-06 6.E-05 7.9E-07 1.E-05
F FZ: RM 4 to 8 Anthracene 6.8E+00 ug/kg -- 5.9E-06 -- 3.1E-06 -- 7.3E-07 -- 3.0E-01 1.4E-05 5.E-05 7.1E-06 2.E-05 1.7E-06 6.E-06
F FZ: RM 4 to 8 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Dibenzothiophene 2.1E+00 ug/kg -- 1.8E-06 -- 9.2E-07 -- 2.2E-07 -- 4.0E-02 4.2E-06 1.E-04 2.2E-06 5.E-05 5.2E-07 1.E-05
F FZ: RM 4 to 8 Fluoranthene 4.2E+00 ug/kg -- 3.7E-06 -- 1.9E-06 -- 4.5E-07 -- 4.0E-02 8.6E-06 2.E-04 4.4E-06 1.E-04 1.1E-06 3.E-05
F FZ: RM 4 to 8 Fluorene 1.0E+01 ug/kg -- 8.8E-06 -- 4.5E-06 -- 1.1E-06 -- 4.0E-02 2.0E-05 5.E-04 1.1E-05 3.E-04 2.5E-06 6.E-05
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Naphthalene 5.5E+00 ug/kg -- 4.8E-06 -- 2.5E-06 -- 5.9E-07 -- 2.0E-02 1.1E-05 6.E-04 5.7E-06 3.E-04 1.4E-06 7.E-05
F FZ: RM 4 to 8 Phenanthrene 1.1E+01 ug/kg -- 9.2E-06 -- 4.7E-06 -- 1.1E-06 -- 3.0E-02 2.2E-05 7.E-04 1.1E-05 4.E-04 2.7E-06 9.E-05
F FZ: RM 4 to 8 Pyrene 3.1E+00 ug/kg -- 2.7E-06 -- 1.4E-06 -- 3.3E-07 -- 3.0E-02 6.3E-06 2.E-04 3.2E-06 1.E-04 7.8E-07 3.E-05

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 1.7E+01 ug/kg -- 1.5E-05 -- 7.7E-06 -- 1.9E-06 -- 5.0E-01 3.5E-05 7.E-05 1.8E-05 4.E-05 4.3E-06 9.E-06
F FZ: RM 4 to 8 Dibenzofuran 3.1E+00 ug/kg -- 2.7E-06 -- 1.4E-06 -- 3.3E-07 -- 4.0E-02 6.2E-06 2.E-04 3.2E-06 8.E-05 7.7E-07 2.E-05
F FZ: RM 4 to 8 Hexachlorobenzene 2.8E+00 ug/kg 1.6E+00 2.4E-06 4.E-06 1.2E-06 2.E-06 3.0E-07 5.E-07 8.0E-04 5.6E-06 7.E-03 2.9E-06 4.E-03 6.9E-07 9.E-04
F FZ: RM 4 to 8 Hexachlorobutadiene 1.3E-01 ug/kg 7.8E-02 1.1E-07 9.E-09 5.9E-08 5.E-09 1.4E-08 1.E-09 1.0E-03 2.7E-07 3.E-04 1.4E-07 1.E-04 3.3E-08 3.E-05
F FZ: RM 4 to 8 Isophorone 7.8E+00 ug/kg 9.5E-04 6.8E-06 6.E-09 3.5E-06 3.E-09 8.3E-07 8.E-10 2.0E-01 1.6E-05 8.E-05 8.1E-06 4.E-05 1.9E-06 1.E-05
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 1.4E+01 ug/kg -- 1.2E-05 -- 6.3E-06 -- 1.5E-06 -- 5.0E-03 2.8E-05 6.E-03 1.5E-05 3.E-03 3.5E-06 7.E-04
F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 4 to 8 Total PCB Congeners 6.8E+06 pg/g NA 5.9E-03 -- 3.0E-03 -- 7.3E-04 -- NA 1.4E-02 -- 7.1E-03 -- 1.7E-03 --
F FZ: RM 4 to 8 Total PCBs, Adjusted 6.7E+06 pg/g 2.0E+00 5.8E-03 1.E-02 3.0E-03 6.E-03 7.2E-04 1.E-03 2.0E-05 1.4E-02 7.E+02 7.0E-03 4.E+02 1.7E-03 8.E+01
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 3.6E-09 5.E-04 1.8E-09 2.E-04 4.4E-10 6.E-05 1.0E-09 8.3E-09 8.E+00 4.3E-09 4.E+00 1.0E-09 1.E+00
F FZ: RM 4 to 8 Total PCB TEQ 6.7E+00 pg/g 1.3E+05 5.8E-09 8.E-04 3.0E-09 4.E-04 7.2E-10 9.E-05 1.0E-09 1.4E-08 1.E+01 7.0E-09 7.E+00 1.7E-09 2.E+00

Total TEQ -- -- -- -- 1.E-03 -- 6.E-04 -- 2.E-04 -- -- 2.E+01 -- 1.E+01 -- 3.E+00
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 1.1E-01 ug/kg 1.7E+01 9.7E-08 2.E-06 5.0E-08 8.E-07 1.2E-08 2.E-07 3.0E-05 2.3E-07 8.E-03 1.2E-07 4.E-03 2.8E-08 9.E-04
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 2.1E-02 ug/kg 6.3E+00 1.8E-08 1.E-07 9.4E-09 6.E-08 2.3E-09 1.E-08 8.0E-03 4.3E-08 5.E-06 2.2E-08 3.E-06 5.3E-09 7.E-07
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 1.3E-08 2.E-08 6.6E-09 1.E-08 1.6E-09 3.E-09 6.0E-04 3.0E-08 5.E-05 1.6E-08 3.E-05 3.7E-09 6.E-06
F FZ: RM 4 to 8 Dieldrin 1.8E+00 ug/kg 1.6E+01 1.5E-06 2.E-05 7.8E-07 1.E-05 1.9E-07 3.E-06 5.0E-05 3.6E-06 7.E-02 1.8E-06 4.E-02 4.4E-07 9.E-03
F FZ: RM 4 to 8 Endrin 1.4E-02 ug/kg -- 1.2E-08 -- 6.3E-09 -- 1.5E-09 -- 3.0E-04 2.9E-08 1.E-04 1.5E-08 5.E-05 3.5E-09 1.E-05
F FZ: RM 4 to 8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 4 to 8 Endrin ketone 1.1E-03 ug/kg -- 9.2E-10 -- 4.7E-10 -- 1.1E-10 -- 3.0E-04 2.2E-09 7.E-06 1.1E-09 4.E-06 2.7E-10 9.E-07
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 2.8E-02 ug/kg 1.1E+00 2.4E-08 3.E-08 1.3E-08 1.E-08 3.0E-09 3.E-09 3.0E-04 5.7E-08 2.E-04 2.9E-08 1.E-04 7.0E-09 2.E-05
F FZ: RM 4 to 8 Heptachlor epoxide 9.2E-02 ug/kg 9.1E+00 8.0E-08 7.E-07 4.1E-08 4.E-07 9.9E-09 9.E-08 1.3E-05 1.9E-07 1.E-02 9.6E-08 7.E-03 2.3E-08 2.E-03
F FZ: RM 4 to 8 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 4 to 8 Total Chlordanes 1.0E+01 ug/kg 3.5E-01 9.0E-06 3.E-06 4.6E-06 2.E-06 1.1E-06 4.E-07 5.0E-04 2.1E-05 4.E-02 1.1E-05 2.E-02 2.6E-06 5.E-03
F FZ: RM 4 to 8 Total DDD 1.2E+02 ug/kg 2.4E-01 1.1E-04 3.E-05 5.6E-05 1.E-05 1.3E-05 3.E-06 5.0E-04 2.5E-04 5.E-01 1.3E-04 3.E-01 3.1E-05 6.E-02
F FZ: RM 4 to 8 Total DDE 1.6E+02 ug/kg 3.4E-01 1.4E-04 5.E-05 7.3E-05 2.E-05 1.8E-05 6.E-06 5.0E-04 3.3E-04 7.E-01 1.7E-04 3.E-01 4.1E-05 8.E-02
F FZ: RM 4 to 8 Total DDT 2.2E+01 ug/kg 3.4E-01 1.9E-05 7.E-06 9.9E-06 3.E-06 2.4E-06 8.E-07 5.0E-04 4.5E-05 9.E-02 2.3E-05 5.E-02 5.6E-06 1.E-02
F FZ: RM 4 to 8 Total Endosulfan 6.0E-01 ug/kg -- 5.2E-07 -- 2.7E-07 -- 6.5E-08 -- 6.0E-03 1.2E-06 2.E-04 6.3E-07 1.E-04 1.5E-07 3.E-05

Exposure Point Total 1.E-02 7.E-03 2.E-03
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 1.2E+00 mg/kg -- 1.0E-03 -- 5.1E-04 -- 1.2E-04 -- 1.0E+00 2.3E-03 2.E-03 1.2E-03 1.E-03 2.9E-04 3.E-04
F FZ: RM 8 to 12 Arsenic, inorganic 5.5E-03 mg/kg 1.5E+00 4.8E-06 7.E-06 2.5E-06 4.E-06 5.9E-07 9.E-07 3.0E-04 1.1E-05 4.E-02 5.7E-06 2.E-02 1.4E-06 5.E-03
F FZ: RM 8 to 12 Cadmium 3.3E-03 mg/kg -- 2.9E-06 -- 1.5E-06 -- 3.6E-07 -- 1.0E-03 6.8E-06 7.E-03 3.5E-06 3.E-03 8.3E-07 8.E-04
F FZ: RM 8 to 12 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 8 to 12 Copper 4.7E-01 mg/kg -- 4.0E-04 -- 2.1E-04 -- 5.0E-05 -- 4.0E-02 9.4E-04 2.E-02 4.9E-04 1.E-02 1.2E-04 3.E-03
F FZ: RM 8 to 12 Lead 1.5E-01 mg/kg NL 1.3E-04 -- 6.9E-05 -- 1.7E-05 -- NL 3.1E-04 -- 1.6E-04 -- 3.9E-05 --
F FZ: RM 8 to 12 Manganese 2.2E+00 mg/kg -- 1.9E-03 -- 1.0E-03 -- 2.4E-04 -- 1.4E-01 4.5E-03 3.E-02 2.3E-03 2.E-02 5.6E-04 4.E-03
F FZ: RM 8 to 12 Mercury 5.0E-02 mg/kg -- 4.3E-05 -- 2.2E-05 -- 5.3E-06 -- 1.0E-04 1.0E-04 1.E+00 5.2E-05 5.E-01 1.2E-05 1.E-01
F FZ: RM 8 to 12 Nickel 3.9E-02 mg/kg -- 3.4E-05 -- 1.7E-05 -- 4.1E-06 -- 2.0E-02 7.8E-05 4.E-03 4.0E-05 2.E-03 9.7E-06 5.E-04
F FZ: RM 8 to 12 Selenium 2.0E-01 mg/kg -- 1.7E-04 -- 8.9E-05 -- 2.1E-05 -- 5.0E-03 4.1E-04 8.E-02 2.1E-04 4.E-02 5.0E-05 1.E-02
F FZ: RM 8 to 12 Thallium 8.0E-04 mg/kg -- 7.0E-07 -- 3.6E-07 -- 8.6E-08 -- 6.6E-05 1.6E-06 2.E-02 8.3E-07 1.E-02 2.0E-07 3.E-03
F FZ: RM 8 to 12 Zinc 2.9E+01 mg/kg -- 2.5E-02 -- 1.3E-02 -- 3.1E-03 -- 3.0E-01 5.8E-02 2.E-01 3.0E-02 1.E-01 7.1E-03 2.E-02
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND

DO NOT QUOTE OR CITE
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

F FZ: RM 8 to 12 Dibutyltin ion 2.7E+00 ug/kg -- 2.4E-06 -- 1.2E-06 -- 2.9E-07 -- 3.0E-04 5.5E-06 2.E-02 2.8E-06 9.E-03 6.8E-07 2.E-03
F FZ: RM 8 to 12 Tributyltin ion 5.3E+00 ug/kg -- 4.6E-06 -- 2.4E-06 -- 5.7E-07 -- 3.0E-04 1.1E-05 4.E-02 5.5E-06 2.E-02 1.3E-06 4.E-03
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 2.5E+00 ug/kg 2.9E-02 2.1E-06 6.E-08 1.1E-06 3.E-08 2.6E-07 8.E-09 7.0E-02 5.0E-06 7.E-05 2.6E-06 4.E-05 6.2E-07 9.E-06
F FZ: RM 8 to 12 2-Methylnaphthalene 1.9E+00 ug/kg -- 1.6E-06 -- 8.3E-07 -- 2.0E-07 -- 4.0E-03 3.8E-06 9.E-04 1.9E-06 5.E-04 4.7E-07 1.E-04
F FZ: RM 8 to 12 Acenaphthene 5.3E+00 ug/kg -- 4.6E-06 -- 2.4E-06 -- 5.6E-07 -- 6.0E-02 1.1E-05 2.E-04 5.5E-06 9.E-05 1.3E-06 2.E-05
F FZ: RM 8 to 12 Acenaphthylene 1.2E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.3E-07 -- 6.0E-02 2.4E-06 4.E-05 1.3E-06 2.E-05 3.0E-07 5.E-06
F FZ: RM 8 to 12 Anthracene 1.8E+00 ug/kg -- 1.5E-06 -- 7.9E-07 -- 1.9E-07 -- 3.0E-01 3.6E-06 1.E-05 1.8E-06 6.E-06 4.4E-07 1.E-06
F FZ: RM 8 to 12 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Dibenzothiophene 2.6E-01 ug/kg -- 2.2E-07 -- 1.1E-07 -- 2.7E-08 -- 4.0E-02 5.2E-07 1.E-05 2.7E-07 7.E-06 6.4E-08 2.E-06
F FZ: RM 8 to 12 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Fluorene 1.8E+00 ug/kg -- 1.6E-06 -- 8.2E-07 -- 2.0E-07 -- 4.0E-02 3.7E-06 9.E-05 1.9E-06 5.E-05 4.6E-07 1.E-05
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Naphthalene ND ug/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Pyrene 9.8E-01 ug/kg -- 8.5E-07 -- 4.4E-07 -- 1.1E-07 -- 3.0E-02 2.0E-06 7.E-05 1.0E-06 3.E-05 2.5E-07 8.E-06

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 2.4E+01 ug/kg -- 2.1E-05 -- 1.1E-05 -- 2.5E-06 -- 5.0E-01 4.8E-05 1.E-04 2.5E-05 5.E-05 5.9E-06 1.E-05
F FZ: RM 8 to 12 Dibenzofuran 6.1E-01 ug/kg -- 5.3E-07 -- 2.7E-07 -- 6.5E-08 -- 4.0E-02 1.2E-06 3.E-05 6.4E-07 2.E-05 1.5E-07 4.E-06
F FZ: RM 8 to 12 Hexachlorobenzene 2.2E+00 ug/kg 1.6E+00 1.9E-06 3.E-06 9.7E-07 2.E-06 2.3E-07 4.E-07 8.0E-04 4.4E-06 5.E-03 2.3E-06 3.E-03 5.4E-07 7.E-04
F FZ: RM 8 to 12 Hexachlorobutadiene 1.7E-02 ug/kg 7.8E-02 1.5E-08 1.E-09 7.6E-09 6.E-10 1.8E-09 1.E-10 1.0E-03 3.5E-08 3.E-05 1.8E-08 2.E-05 4.3E-09 4.E-06
F FZ: RM 8 to 12 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 1.3E+01 ug/kg -- 1.1E-05 -- 5.7E-06 -- 1.4E-06 -- 5.0E-03 2.6E-05 5.E-03 1.3E-05 3.E-03 3.2E-06 6.E-04
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 8 to 12 Total PCB Congeners 5.1E+05 pg/g NA 4.4E-04 -- 2.3E-04 -- 5.4E-05 -- NA 1.0E-03 -- 5.3E-04 -- 1.3E-04 --
F FZ: RM 8 to 12 Total PCBs, Adjusted 4.9E+05 pg/g 2.0E+00 4.2E-04 8.E-04 2.2E-04 4.E-04 5.2E-05 1.E-04 2.0E-05 9.9E-04 5.E+01 5.1E-04 3.E+01 1.2E-04 6.E+00
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 2.2E+00 pg/g 1.3E+05 1.9E-09 3.E-04 9.9E-10 1.E-04 2.4E-10 3.E-05 1.0E-09 4.5E-09 5.E+00 2.3E-09 2.E+00 5.6E-10 6.E-01
F FZ: RM 8 to 12 Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.5E-09 2.E-04 8.0E-10 1.E-04 1.9E-10 2.E-05 1.0E-09 3.6E-09 4.E+00 1.9E-09 2.E+00 4.5E-10 4.E-01

Total TEQ -- -- -- -- 5.E-04 -- 2.E-04 -- 6.E-05 -- -- 8.E+00 -- 4.E+00 -- 1.E+00
F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 7.8E-02 ug/kg 1.7E+01 6.8E-08 1.E-06 3.5E-08 6.E-07 8.4E-09 1.E-07 3.0E-05 1.6E-07 5.E-03 8.1E-08 3.E-03 2.0E-08 7.E-04
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 1.8E-02 ug/kg 6.3E+00 1.6E-08 1.E-07 8.1E-09 5.E-08 1.9E-09 1.E-08 8.0E-03 3.7E-08 5.E-06 1.9E-08 2.E-06 4.5E-09 6.E-07
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.0E-02 ug/kg 1.8E+00 8.8E-09 2.E-08 4.5E-09 8.E-09 1.1E-09 2.E-09 6.0E-04 2.1E-08 3.E-05 1.1E-08 2.E-05 2.5E-09 4.E-06
F FZ: RM 8 to 12 Dieldrin 1.4E+00 ug/kg 1.6E+01 1.2E-06 2.E-05 6.3E-07 1.E-05 1.5E-07 2.E-06 5.0E-05 2.9E-06 6.E-02 1.5E-06 3.E-02 3.5E-07 7.E-03
F FZ: RM 8 to 12 Endrin 1.3E-02 ug/kg -- 1.2E-08 -- 5.9E-09 -- 1.4E-09 -- 3.0E-04 2.7E-08 9.E-05 1.4E-08 5.E-05 3.3E-09 1.E-05
F FZ: RM 8 to 12 Endrin aldehyde 1.1E-03 ug/kg -- 9.5E-10 -- 4.9E-10 -- 1.2E-10 -- 3.0E-04 2.2E-09 7.E-06 1.1E-09 4.E-06 2.7E-10 9.E-07
F FZ: RM 8 to 12 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 2.4E-02 ug/kg 1.1E+00 2.1E-08 2.E-08 1.1E-08 1.E-08 2.6E-09 3.E-09 3.0E-04 4.9E-08 2.E-04 2.5E-08 8.E-05 6.0E-09 2.E-05
F FZ: RM 8 to 12 Heptachlor epoxide 7.9E-02 ug/kg 9.1E+00 6.9E-08 6.E-07 3.5E-08 3.E-07 8.4E-09 8.E-08 1.3E-05 1.6E-07 1.E-02 8.2E-08 6.E-03 2.0E-08 2.E-03
F FZ: RM 8 to 12 Methoxychlor 6.9E-03 ug/kg -- 6.0E-09 -- 3.1E-09 -- 7.4E-10 -- 5.0E-03 1.4E-08 3.E-06 7.2E-09 1.E-06 1.7E-09 3.E-07
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

F FZ: RM 8 to 12 Total Chlordanes 9.0E+00 ug/kg 3.5E-01 7.8E-06 3.E-06 4.0E-06 1.E-06 9.6E-07 3.E-07 5.0E-04 1.8E-05 4.E-02 9.3E-06 2.E-02 2.2E-06 4.E-03
F FZ: RM 8 to 12 Total DDD 1.4E+01 ug/kg 2.4E-01 1.3E-05 3.E-06 6.4E-06 2.E-06 1.5E-06 4.E-07 5.0E-04 2.9E-05 6.E-02 1.5E-05 3.E-02 3.6E-06 7.E-03
F FZ: RM 8 to 12 Total DDE 4.4E+01 ug/kg 3.4E-01 3.9E-05 1.E-05 2.0E-05 7.E-06 4.7E-06 2.E-06 5.0E-04 9.0E-05 2.E-01 4.6E-05 9.E-02 1.1E-05 2.E-02
F FZ: RM 8 to 12 Total DDT 6.3E-01 ug/kg 3.4E-01 5.5E-07 2.E-07 2.8E-07 1.E-07 6.8E-08 2.E-08 5.0E-04 1.3E-06 3.E-03 6.6E-07 1.E-03 1.6E-07 3.E-04
F FZ: RM 8 to 12 Total Endosulfan 3.9E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 4.1E-08 -- 6.0E-03 7.8E-07 1.E-04 4.0E-07 7.E-05 9.6E-08 2.E-05

Exposure Point Total 1.E-03 7.E-04 2.E-04
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 1.8E+00 mg/kg -- 1.6E-03 -- 8.2E-04 -- 2.0E-04 -- 1.0E+00 3.7E-03 4.E-03 1.9E-03 2.E-03 4.6E-04 5.E-04
F FZ: RM 3 to 6 Arsenic, inorganic 1.1E-02 mg/kg 1.5E+00 9.6E-06 1.E-05 4.9E-06 7.E-06 1.2E-06 2.E-06 3.0E-04 2.2E-05 7.E-02 1.1E-05 4.E-02 2.8E-06 9.E-03
F FZ: RM 3 to 6 Cadmium 3.7E-03 mg/kg -- 3.2E-06 -- 1.6E-06 -- 3.9E-07 -- 1.0E-03 7.4E-06 7.E-03 3.8E-06 4.E-03 9.2E-07 9.E-04
F FZ: RM 3 to 6 Chromium 6.0E-01 mg/kg -- 5.2E-04 -- 2.7E-04 -- 6.5E-05 -- 1.5E+00 1.2E-03 8.E-04 6.3E-04 4.E-04 1.5E-04 1.E-04
F FZ: RM 3 to 6 Copper 3.4E-01 mg/kg -- 3.0E-04 -- 1.5E-04 -- 3.7E-05 -- 4.0E-02 6.9E-04 2.E-02 3.6E-04 9.E-03 8.5E-05 2.E-03
F FZ: RM 3 to 6 Lead 6.0E-03 mg/kg NL 5.2E-06 -- 2.7E-06 -- 6.4E-07 -- NL 1.2E-05 -- 6.3E-06 -- 1.5E-06 --
F FZ: RM 3 to 6 Manganese 3.2E-01 mg/kg -- 2.8E-04 -- 1.4E-04 -- 3.4E-05 -- 1.4E-01 6.4E-04 5.E-03 3.3E-04 2.E-03 7.9E-05 6.E-04
F FZ: RM 3 to 6 Mercury 1.7E-01 mg/kg -- 1.5E-04 -- 7.6E-05 -- 1.8E-05 -- 1.0E-04 3.4E-04 3.E+00 1.8E-04 2.E+00 4.2E-05 4.E-01
F FZ: RM 3 to 6 Nickel 3.3E-02 mg/kg -- 2.9E-05 -- 1.5E-05 -- 3.6E-06 -- 2.0E-02 6.8E-05 3.E-03 3.5E-05 2.E-03 8.3E-06 4.E-04
F FZ: RM 3 to 6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 3 to 6 Thallium 2.5E-03 mg/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 6.6E-05 5.1E-06 8.E-02 2.6E-06 4.E-02 6.3E-07 9.E-03
F FZ: RM 3 to 6 Zinc 2.4E+01 mg/kg -- 2.1E-02 -- 1.1E-02 -- 2.5E-03 -- 3.0E-01 4.8E-02 2.E-01 2.5E-02 8.E-02 5.9E-03 2.E-02
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 3 to 6 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA ug/kg -- NA NA NA NA NA NA 4.0E-03 NA NA NA NA NA NA
F FZ: RM 3 to 6 Acenaphthene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Acenaphthylene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Anthracene NA ug/kg -- NA NA NA NA NA NA 3.0E-01 NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA ug/kg 7.3E-02 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA ug/kg 7.3E+00 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Fluoranthene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Fluorene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Naphthalene NA ug/kg -- NA NA NA NA NA NA 2.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Phenanthrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Pyrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA ug/kg -- NA NA NA NA NA NA 5.0E-01 NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibenzofuran NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

F FZ: RM 3 to 6 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F FZ: RM 3 to 6 Isophorone NA ug/kg 9.5E-04 NA NA NA NA NA NA 2.0E-01 NA NA NA NA NA NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA ug/kg -- NA NA NA NA NA NA 5.0E-03 NA NA NA NA NA NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 6.9E+02 ug/kg 2.0E+00 6.0E-04 1.E-03 3.1E-04 6.E-04 7.4E-05 1.E-04 2.0E-05 1.4E-03 7.E+01 7.2E-04 4.E+01 1.7E-04 9.E+00
F FZ: RM 3 to 6 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA
F FZ: RM 3 to 6 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA

Total TEQ -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
F FZ: RM 3 to 6 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
F FZ: RM 3 to 6 Methoxychlor 3.9E+00 ug/kg -- 3.4E-06 -- 1.7E-06 -- 4.1E-07 -- 5.0E-03 7.8E-06 2.E-03 4.0E-06 8.E-04 9.7E-07 2.E-04
F FZ: RM 3 to 6 Total Chlordanes 1.0E+01 ug/kg 3.5E-01 8.9E-06 3.E-06 4.6E-06 2.E-06 1.1E-06 4.E-07 5.0E-04 2.1E-05 4.E-02 1.1E-05 2.E-02 2.6E-06 5.E-03
F FZ: RM 3 to 6 Total DDD 3.6E+01 ug/kg 2.4E-01 3.1E-05 7.E-06 1.6E-05 4.E-06 3.9E-06 9.E-07 5.0E-04 7.3E-05 1.E-01 3.7E-05 7.E-02 9.0E-06 2.E-02
F FZ: RM 3 to 6 Total DDE 1.1E+02 ug/kg 3.4E-01 9.5E-05 3.E-05 4.9E-05 2.E-05 1.2E-05 4.E-06 5.0E-04 2.2E-04 4.E-01 1.1E-04 2.E-01 2.7E-05 5.E-02
F FZ: RM 3 to 6 Total DDT 2.3E+01 ug/kg 3.4E-01 2.0E-05 7.E-06 1.0E-05 4.E-06 2.5E-06 8.E-07 5.0E-04 4.7E-05 9.E-02 2.4E-05 5.E-02 5.8E-06 1.E-02
F FZ: RM 3 to 6 Total Endosulfan 4.0E+00 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 6.0E-03 8.2E-06 1.E-03 4.2E-06 7.E-04 1.0E-06 2.E-04

Exposure Point Total 6.E-05 3.E-05 8.E-06
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 1.7E+00 mg/kg -- 1.5E-03 -- 7.5E-04 -- 1.8E-04 -- 1.0E+00 3.4E-03 3.E-03 1.7E-03 2.E-03 4.2E-04 4.E-04
F FZ: RM 6 to 9 Arsenic, inorganic 8.3E-03 mg/kg 1.5E+00 7.2E-06 1.E-05 3.7E-06 6.E-06 8.9E-07 1.E-06 3.0E-04 1.7E-05 6.E-02 8.7E-06 3.E-02 2.1E-06 7.E-03
F FZ: RM 6 to 9 Cadmium 4.8E-03 mg/kg -- 4.2E-06 -- 2.2E-06 -- 5.2E-07 -- 1.0E-03 9.8E-06 1.E-02 5.0E-06 5.E-03 1.2E-06 1.E-03
F FZ: RM 6 to 9 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 6 to 9 Copper 4.6E-01 mg/kg -- 4.0E-04 -- 2.1E-04 -- 4.9E-05 -- 4.0E-02 9.3E-04 2.E-02 4.8E-04 1.E-02 1.2E-04 3.E-03
F FZ: RM 6 to 9 Lead 2.0E-02 mg/kg NL 1.8E-05 -- 9.1E-06 -- 2.2E-06 -- NL 4.1E-05 -- 2.1E-05 -- 5.1E-06 --
F FZ: RM 6 to 9 Manganese 2.4E-01 mg/kg -- 2.1E-04 -- 1.1E-04 -- 2.6E-05 -- 1.4E-01 4.8E-04 3.E-03 2.5E-04 2.E-03 6.0E-05 4.E-04
F FZ: RM 6 to 9 Mercury 8.5E-02 mg/kg -- 7.4E-05 -- 3.8E-05 -- 9.1E-06 -- 1.0E-04 1.7E-04 2.E+00 8.9E-05 9.E-01 2.1E-05 2.E-01
F FZ: RM 6 to 9 Nickel 4.0E-02 mg/kg -- 3.5E-05 -- 1.8E-05 -- 4.3E-06 -- 2.0E-02 8.1E-05 4.E-03 4.2E-05 2.E-03 1.0E-05 5.E-04
F FZ: RM 6 to 9 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 Thallium 1.7E-03 mg/kg -- 1.4E-06 -- 7.4E-07 -- 1.8E-07 -- 6.6E-05 3.3E-06 5.E-02 1.7E-06 3.E-02 4.1E-07 6.E-03
F FZ: RM 6 to 9 Zinc 2.3E+01 mg/kg -- 2.0E-02 -- 1.0E-02 -- 2.5E-03 -- 3.0E-01 4.7E-02 2.E-01 2.4E-02 8.E-02 5.7E-03 2.E-02
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 6 to 9 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA ug/kg -- NA NA NA NA NA NA 4.0E-03 NA NA NA NA NA NA
F FZ: RM 6 to 9 Acenaphthene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Acenaphthylene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Anthracene NA ug/kg -- NA NA NA NA NA NA 3.0E-01 NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA ug/kg 7.3E-02 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA ug/kg 7.3E+00 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Fluoranthene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Fluorene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Naphthalene NA ug/kg -- NA NA NA NA NA NA 2.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Phenanthrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Pyrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA ug/kg -- NA NA NA NA NA NA 5.0E-01 NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibenzofuran NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Hexachlorobenzene 4.9E+01 ug/kg 1.6E+00 4.3E-05 7.E-05 2.2E-05 4.E-05 5.3E-06 8.E-06 8.0E-04 1.0E-04 1.E-01 5.1E-05 6.E-02 1.2E-05 2.E-02
F FZ: RM 6 to 9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 Isophorone NA ug/kg 9.5E-04 NA NA NA NA NA NA 2.0E-01 NA NA NA NA NA NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA ug/kg -- NA NA NA NA NA NA 5.0E-03 NA NA NA NA NA NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 9.9E+02 ug/kg 2.0E+00 8.6E-04 2.E-03 4.4E-04 9.E-04 1.1E-04 2.E-04 2.0E-05 2.0E-03 1.E+02 1.0E-03 5.E+01 2.5E-04 1.E+01
F FZ: RM 6 to 9 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA
F FZ: RM 6 to 9 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA

Total TEQ -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
F FZ: RM 6 to 9 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
F FZ: RM 6 to 9 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 Total Chlordanes ND ug/kg 3.5E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Total DDD 5.5E+01 ug/kg 2.4E-01 4.8E-05 1.E-05 2.5E-05 6.E-06 5.9E-06 1.E-06 5.0E-04 1.1E-04 2.E-01 5.7E-05 1.E-01 1.4E-05 3.E-02
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

F FZ: RM 6 to 9 Total DDE 8.6E+01 ug/kg 3.4E-01 7.5E-05 3.E-05 3.8E-05 1.E-05 9.2E-06 3.E-06 5.0E-04 1.7E-04 3.E-01 9.0E-05 2.E-01 2.1E-05 4.E-02
F FZ: RM 6 to 9 Total DDT ND ug/kg 3.4E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 1.E-04 6.E-05 1.E-05
F Study Area Wide Metals
F Study Area Wide Aluminum 1.7E+00 mg/kg -- 1.5E-03 -- 7.5E-04 -- 1.8E-04 -- 1.0E+00 3.4E-03 3.E-03 1.7E-03 2.E-03 4.2E-04 4.E-04
F Study Area Wide Arsenic, inorganic 9.7E-03 mg/kg 1.5E+00 8.4E-06 1.E-05 4.3E-06 6.E-06 1.0E-06 2.E-06 3.0E-04 2.0E-05 7.E-02 1.0E-05 3.E-02 2.4E-06 8.E-03
F Study Area Wide Cadmium 3.7E-03 mg/kg -- 3.2E-06 -- 1.7E-06 -- 4.0E-07 -- 1.0E-03 7.6E-06 8.E-03 3.9E-06 4.E-03 9.3E-07 9.E-04
F Study Area Wide Chromium 2.0E-01 mg/kg -- 1.8E-04 -- 9.1E-05 -- 2.2E-05 -- 1.5E+00 4.1E-04 3.E-04 2.1E-04 1.E-04 5.1E-05 3.E-05
F Study Area Wide Copper 4.6E-01 mg/kg -- 4.0E-04 -- 2.0E-04 -- 4.9E-05 -- 4.0E-02 9.3E-04 2.E-02 4.8E-04 1.E-02 1.1E-04 3.E-03
F Study Area Wide Lead 5.7E-02 mg/kg NL 4.9E-05 -- 2.5E-05 -- 6.1E-06 -- NL 1.2E-04 -- 5.9E-05 -- 1.4E-05 --
F Study Area Wide Manganese 1.4E+00 mg/kg -- 1.3E-03 -- 6.5E-04 -- 1.6E-04 -- 1.4E-01 2.9E-03 2.E-02 1.5E-03 1.E-02 3.6E-04 3.E-03
F Study Area Wide Mercury 8.7E-02 mg/kg -- 7.6E-05 -- 3.9E-05 -- 9.4E-06 -- 1.0E-04 1.8E-04 2.E+00 9.1E-05 9.E-01 2.2E-05 2.E-01
F Study Area Wide Nickel 6.6E-02 mg/kg -- 5.7E-05 -- 2.9E-05 -- 7.1E-06 -- 2.0E-02 1.3E-04 7.E-03 6.9E-05 3.E-03 1.6E-05 8.E-04
F Study Area Wide Selenium 2.0E-01 mg/kg -- 1.7E-04 -- 8.9E-05 -- 2.1E-05 -- 5.0E-03 4.1E-04 8.E-02 2.1E-04 4.E-02 5.0E-05 1.E-02
F Study Area Wide Thallium 1.9E-03 mg/kg -- 1.6E-06 -- 8.4E-07 -- 2.0E-07 -- 6.6E-05 3.8E-06 6.E-02 2.0E-06 3.E-02 4.7E-07 7.E-03
F Study Area Wide Zinc 2.6E+01 mg/kg -- 2.2E-02 -- 1.1E-02 -- 2.7E-03 -- 3.0E-01 5.2E-02 2.E-01 2.7E-02 9.E-02 6.4E-03 2.E-02
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 4.0E-01 ug/kg -- 3.5E-07 -- 1.8E-07 -- 4.3E-08 -- 3.0E-04 8.1E-07 3.E-03 4.2E-07 1.E-03 1.0E-07 3.E-04
F Study Area Wide Dibutyltin ion 1.5E+00 ug/kg -- 1.3E-06 -- 6.6E-07 -- 1.6E-07 -- 3.0E-04 3.0E-06 1.E-02 1.5E-06 5.E-03 3.7E-07 1.E-03
F Study Area Wide Tributyltin ion 4.9E+00 ug/kg -- 4.3E-06 -- 2.2E-06 -- 5.3E-07 -- 3.0E-04 1.0E-05 3.E-02 5.1E-06 2.E-02 1.2E-06 4.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 3.4E+00 ug/kg 2.9E-02 3.0E-06 9.E-08 1.5E-06 4.E-08 3.6E-07 1.E-08 7.0E-02 6.9E-06 1.E-04 3.5E-06 5.E-05 8.5E-07 1.E-05
F Study Area Wide 2-Methylnaphthalene 2.5E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 4.0E-03 5.0E-06 1.E-03 2.6E-06 6.E-04 6.2E-07 2.E-04
F Study Area Wide Acenaphthene 2.1E+01 ug/kg -- 1.9E-05 -- 9.6E-06 -- 2.3E-06 -- 6.0E-02 4.3E-05 7.E-04 2.2E-05 4.E-04 5.4E-06 9.E-05
F Study Area Wide Acenaphthylene 2.0E+00 ug/kg -- 1.7E-06 -- 8.8E-07 -- 2.1E-07 -- 6.0E-02 4.0E-06 7.E-05 2.1E-06 3.E-05 4.9E-07 8.E-06
F Study Area Wide Anthracene 3.7E+00 ug/kg -- 3.2E-06 -- 1.7E-06 -- 4.0E-07 -- 3.0E-01 7.5E-06 3.E-05 3.9E-06 1.E-05 9.3E-07 3.E-06
F Study Area Wide Benzo(a)anthracene 6.0E-02 ug/kg 7.3E-01 5.3E-08 4.E-08 2.7E-08 2.E-08 6.5E-09 5.E-09 -- 1.2E-07 -- 6.3E-08 -- 1.5E-08 --
F Study Area Wide Benzo(b)fluoranthene 6.7E-02 ug/kg 7.3E-01 5.8E-08 4.E-08 3.0E-08 2.E-08 7.1E-09 5.E-09 -- 1.4E-07 -- 7.0E-08 -- 1.7E-08 --
F Study Area Wide Benzo(g,h,i)perylene 5.1E-02 ug/kg -- 4.5E-08 -- 2.3E-08 -- 5.5E-09 -- 3.0E-02 1.0E-07 3.E-06 5.4E-08 2.E-06 1.3E-08 4.E-07
F Study Area Wide Benzo(k)fluoranthene 4.5E-02 ug/kg 7.3E-02 3.9E-08 3.E-09 2.0E-08 1.E-09 4.8E-09 4.E-10 -- 9.1E-08 -- 4.7E-08 -- 1.1E-08 --
F Study Area Wide Dibenzo(a,h)anthracene 3.5E-02 ug/kg 7.3E+00 3.0E-08 2.E-07 1.5E-08 1.E-07 3.7E-09 3.E-08 -- 7.0E-08 -- 3.6E-08 -- 8.6E-09 --
F Study Area Wide Dibenzothiophene 1.1E+00 ug/kg -- 9.2E-07 -- 4.7E-07 -- 1.1E-07 -- 4.0E-02 2.1E-06 5.E-05 1.1E-06 3.E-05 2.6E-07 7.E-06
F Study Area Wide Fluoranthene 2.7E+00 ug/kg -- 2.4E-06 -- 1.2E-06 -- 2.9E-07 -- 4.0E-02 5.6E-06 1.E-04 2.9E-06 7.E-05 6.8E-07 2.E-05
F Study Area Wide Fluorene 5.4E+00 ug/kg -- 4.7E-06 -- 2.4E-06 -- 5.7E-07 -- 4.0E-02 1.1E-05 3.E-04 5.6E-06 1.E-04 1.3E-06 3.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene 4.2E-02 ug/kg 7.3E-01 3.6E-08 3.E-08 1.9E-08 1.E-08 4.5E-09 3.E-09 -- 8.5E-08 -- 4.4E-08 -- 1.0E-08 --
F Study Area Wide Naphthalene 2.7E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.9E-07 -- 2.0E-02 5.4E-06 3.E-04 2.8E-06 1.E-04 6.7E-07 3.E-05
F Study Area Wide Phenanthrene 5.5E+00 ug/kg -- 4.8E-06 -- 2.5E-06 -- 5.9E-07 -- 3.0E-02 1.1E-05 4.E-04 5.8E-06 2.E-04 1.4E-06 5.E-05
F Study Area Wide Pyrene 2.4E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.6E-07 -- 3.0E-02 5.0E-06 2.E-04 2.6E-06 9.E-05 6.1E-07 2.E-05

Total Carcinogenic PAHs -- -- -- -- 3.E-07 -- 2.E-07 -- 4.E-08 -- -- -- -- -- -- --
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 2.2E+01 ug/kg -- 1.9E-05 -- 9.7E-06 -- 2.3E-06 -- 5.0E-01 4.4E-05 9.E-05 2.3E-05 5.E-05 5.4E-06 1.E-05
F Study Area Wide Dibenzofuran 1.7E+00 ug/kg -- 1.5E-06 -- 7.7E-07 -- 1.8E-07 -- 4.0E-02 3.5E-06 9.E-05 1.8E-06 4.E-05 4.3E-07 1.E-05
F Study Area Wide Hexachlorobenzene 1.2E+01 ug/kg 1.6E+00 1.0E-05 2.E-05 5.2E-06 8.E-06 1.2E-06 2.E-06 8.0E-04 2.3E-05 3.E-02 1.2E-05 2.E-02 2.9E-06 4.E-03
F Study Area Wide Hexachlorobutadiene 5.5E-02 ug/kg 7.8E-02 4.8E-08 4.E-09 2.4E-08 2.E-09 5.9E-09 5.E-10 1.0E-03 1.1E-07 1.E-04 5.7E-08 6.E-05 1.4E-08 1.E-05
F Study Area Wide Isophorone 6.2E+00 ug/kg 9.5E-04 5.4E-06 5.E-09 2.8E-06 3.E-09 6.7E-07 6.E-10 2.0E-01 1.3E-05 6.E-05 6.5E-06 3.E-05 1.6E-06 8.E-06
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TABLE 5-99
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.3E+01 ug/kg -- 1.1E-05 -- 5.9E-06 -- 1.4E-06 -- 5.0E-03 2.7E-05 5.E-03 1.4E-05 3.E-03 3.3E-06 7.E-04
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 8.4E+02 ug/kg 2.0E+00 7.3E-04 1.E-03 3.8E-04 8.E-04 9.0E-05 2.E-04 2.0E-05 1.7E-03 9.E+01 8.8E-04 4.E+01 2.1E-04 1.E+01
F Study Area Wide Total PCB Congeners 2.5E+06 pg/g NA 2.2E-03 -- 1.1E-03 -- 2.7E-04 -- NA 5.1E-03 -- 2.6E-03 -- 6.3E-04 --
F Study Area Wide Total PCBs, Adjusted 2.5E+06 pg/g 2.0E+00 2.2E-03 4.E-03 1.1E-03 2.E-03 2.7E-04 5.E-04 2.0E-05 5.0E-03 3.E+02 2.6E-03 1.E+02 6.2E-04 3.E+01
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 2.8E+00 pg/g 1.3E+05 2.5E-09 3.E-04 1.3E-09 2.E-04 3.0E-10 4.E-05 1.0E-09 5.7E-09 6.E+00 3.0E-09 3.E+00 7.1E-10 7.E-01
F Study Area Wide Total PCB TEQ 3.3E+00 pg/g 1.3E+05 2.9E-09 4.E-04 1.5E-09 2.E-04 3.6E-10 5.E-05 1.0E-09 6.8E-09 7.E+00 3.5E-09 3.E+00 8.3E-10 8.E-01

Total TEQ -- -- -- -- 7.E-04 -- 4.E-04 -- 9.E-05 -- -- 1.E+01 -- 6.E+00 -- 2.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 8.4E-02 ug/kg 1.7E+01 7.3E-08 1.E-06 3.8E-08 6.E-07 9.1E-09 2.E-07 3.0E-05 1.7E-07 6.E-03 8.8E-08 3.E-03 2.1E-08 7.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 2.2E-02 ug/kg 6.3E+00 1.9E-08 1.E-07 9.8E-09 6.E-08 2.3E-09 1.E-08 8.0E-03 4.4E-08 6.E-06 2.3E-08 3.E-06 5.5E-09 7.E-07
F Study Area Wide beta-Hexachlorocyclohexane 1.1E-02 ug/kg 1.8E+00 1.0E-08 2.E-08 5.1E-09 9.E-09 1.2E-09 2.E-09 6.0E-04 2.3E-08 4.E-05 1.2E-08 2.E-05 2.9E-09 5.E-06
F Study Area Wide Dieldrin 1.7E+00 ug/kg 1.6E+01 1.5E-06 2.E-05 7.5E-07 1.E-05 1.8E-07 3.E-06 5.0E-05 3.4E-06 7.E-02 1.7E-06 3.E-02 4.2E-07 8.E-03
F Study Area Wide Endrin 1.6E-02 ug/kg -- 1.4E-08 -- 7.0E-09 -- 1.7E-09 -- 3.0E-04 3.2E-08 1.E-04 1.6E-08 5.E-05 3.9E-09 1.E-05
F Study Area Wide Endrin aldehyde 1.3E-03 ug/kg -- 1.1E-09 -- 5.9E-10 -- 1.4E-10 -- 3.0E-04 2.7E-09 9.E-06 1.4E-09 5.E-06 3.3E-10 1.E-06
F Study Area Wide Endrin ketone 2.0E-03 ug/kg -- 1.8E-09 -- 9.1E-10 -- 2.2E-10 -- 3.0E-04 4.1E-09 1.E-05 2.1E-09 7.E-06 5.1E-10 2.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 2.4E-02 ug/kg 1.1E+00 2.1E-08 2.E-08 1.1E-08 1.E-08 2.6E-09 3.E-09 3.0E-04 4.9E-08 2.E-04 2.5E-08 8.E-05 6.0E-09 2.E-05
F Study Area Wide Heptachlor epoxide 1.0E-01 ug/kg 9.1E+00 9.1E-08 8.E-07 4.7E-08 4.E-07 1.1E-08 1.E-07 1.3E-05 2.1E-07 2.E-02 1.1E-07 8.E-03 2.6E-08 2.E-03
F Study Area Wide Methoxychlor 1.2E+00 ug/kg -- 1.1E-06 -- 5.5E-07 -- 1.3E-07 -- 5.0E-03 2.5E-06 5.E-04 1.3E-06 3.E-04 3.1E-07 6.E-05
F Study Area Wide Total Chlordanes 8.9E+00 ug/kg 3.5E-01 7.8E-06 3.E-06 4.0E-06 1.E-06 9.6E-07 3.E-07 5.0E-04 1.8E-05 4.E-02 9.3E-06 2.E-02 2.2E-06 4.E-03
F Study Area Wide Total DDD 5.0E+01 ug/kg 2.4E-01 4.3E-05 1.E-05 2.2E-05 5.E-06 5.4E-06 1.E-06 5.0E-04 1.0E-04 2.E-01 5.2E-05 1.E-01 1.3E-05 3.E-02
F Study Area Wide Total DDE 9.4E+01 ug/kg 3.4E-01 8.2E-05 3.E-05 4.2E-05 1.E-05 1.0E-05 3.E-06 5.0E-04 1.9E-04 4.E-01 9.8E-05 2.E-01 2.3E-05 5.E-02
F Study Area Wide Total DDT 1.0E+01 ug/kg 3.4E-01 8.8E-06 3.E-06 4.5E-06 2.E-06 1.1E-06 4.E-07 5.0E-04 2.1E-05 4.E-02 1.1E-05 2.E-02 2.5E-06 5.E-03
F Study Area Wide Total Endosulfan 1.5E+00 ug/kg -- 1.3E-06 -- 6.5E-07 -- 1.6E-07 -- 6.0E-03 3.0E-06 5.E-04 1.5E-06 3.E-04 3.7E-07 6.E-05

Exposure Point Total 5.E-03 3.E-03 6.E-04

Notes:
a Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 0-12 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 0-12 for this species.
b Numbers presented are rounded values.  Sums calculated before rounding.  All risks were calculated using the linear model despite total risk estimate.
c Toxicity values for trivalent Chromium used to assess total Chromium.
d

e Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

Abbreviations:
-- = Not applicable. NL = Not listed.
CDI = Chronic Daily Intake. PAHs = Polynuclear Aromatic Hydrocarbons.
DDD = Dichlorodiphenyldichloroethane. PCB = Polychlorinated Biphenyls.
DDE = Dichlorodiphenyldichloroethylene. pg/g = picograms per gram.
DDT = Dichlorodiphenyltrichloroethane. RfD = Reference Dose.
EPC = Exposure Point Concentration. TEQ = Toxic Equivalents.
FZ = Fishing zone. ug/kg = micrograms per kilogram.
g/day = grams per day. WB = Whole body.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development
EPA/600/R-93/089.  July 1993.
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 2.E-02 2.E-02
WB FZ: RM 0 to 4 Antimony 2.E-03 2.E-03
WB FZ: RM 0 to 4 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 0 to 4 Cadmium 2.E-02 2.E-02
WB FZ: RM 0 to 4 Chromium 3.E-04
WB FZ: RM 0 to 4 Copper 9.E-03 9.E-03
WB FZ: RM 0 to 4 Lead --
WB FZ: RM 0 to 4 Manganese 1.E-02 1.E-02
WB FZ: RM 0 to 4 Mercury 1.E-01 1.E-01
WB FZ: RM 0 to 4 Nickel 8.E-03 8.E-03
WB FZ: RM 0 to 4 Selenium 2.E-02 2.E-02
WB FZ: RM 0 to 4 Silver 3.E-04 3.E-04
WB FZ: RM 0 to 4 Thallium 2.E-02 2.E-02 2.E-02
WB FZ: RM 0 to 4 Zinc 7.E-02 7.E-02
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 4.E-03 4.E-03
WB FZ: RM 0 to 4 Dibutyltin ion 4.E-03 4.E-03
WB FZ: RM 0 to 4 Tributyltin ion 6.E-03 6.E-03
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 2.E-05
WB FZ: RM 0 to 4 2-Methylnaphthalene 2.E-04 2.E-04
WB FZ: RM 0 to 4 Acenaphthene 2.E-04 2.E-04
WB FZ: RM 0 to 4 Acenaphthylene 5.E-06 5.E-06
WB FZ: RM 0 to 4 Anthracene 2.E-06
WB FZ: RM 0 to 4 Benzo(a)anthracene --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 3.E-06 3.E-06
WB FZ: RM 0 to 4 Benzo(k)fluoranthene --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
WB FZ: RM 0 to 4 Dibenzothiophene 1.E-05 1.E-05
WB FZ: RM 0 to 4 Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
WB FZ: RM 0 to 4 Fluorene 5.E-05 5.E-05
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 0 to 4 Naphthalene 3.E-05 3.E-05
WB FZ: RM 0 to 4 Phenanthrene 7.E-05 7.E-05
WB FZ: RM 0 to 4 Pyrene 2.E-05 2.E-05

Total Carcinogenic PAHs --

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 3.E-05
WB FZ: RM 0 to 4 Benzyl alcohol 4.E-05 4.E-05
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 3.E-03 3.E-03
WB FZ: RM 0 to 4 Dibenzofuran 2.E-05 2.E-05
WB FZ: RM 0 to 4 Hexachlorobenzene 8.E-04 8.E-04
WB FZ: RM 0 to 4 Hexachlorobutadiene 7.E-06 7.E-06
WB FZ: RM 0 to 4 Isophorone 7.E-06 7.E-06
WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 4.E-04 4.E-04 4.E-04
WB FZ: RM 0 to 4 Phenol ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA
WB FZ: RM 0 to 4 Total PCB Congeners --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 4.E+00 4.E+00
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 8.E-01 8.E-01
WB FZ: RM 0 to 4 Total PCB TEQ 1.E+00 1.E+00
WB FZ: RM 0 to 4 Total TEQ 2.E+00 2.E+00
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 9.E-04 9.E-04
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 6.E-06 6.E-06
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane --
WB FZ: RM 0 to 4 Dieldrin 1.E-02 1.E-02
WB FZ: RM 0 to 4 Endrin 2.E-05 2.E-05
WB FZ: RM 0 to 4 Endrin aldehyde 6.E-06 6.E-06
WB FZ: RM 0 to 4 Endrin ketone 6.E-06 6.E-06
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB FZ: RM 0 to 4 Heptachlor 2.E-06 2.E-06
WB FZ: RM 0 to 4 Heptachlor epoxide 4.E-03 4.E-03
WB FZ: RM 0 to 4 Methoxychlor ND
WB FZ: RM 0 to 4 Total Chlordanes 7.E-03 7.E-03
WB FZ: RM 0 to 4 Total DDD 2.E-02 2.E-02
WB FZ: RM 0 to 4 Total DDE 5.E-02 5.E-02
WB FZ: RM 0 to 4 Total DDT 2.E-04 2.E-04
WB FZ: RM 0 to 4 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Totalb 1.E-01 2.E-02 2.E-02 9.E-03 2.E-01 3.E-02 1.E-01 5.E+00 2.E-04 2.E+00
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 3.E-02 3.E-02
WB FZ: RM 4 to 8 Antimony 4.E-03 4.E-03
WB FZ: RM 4 to 8 Arsenic, inorganic 1.E-02 1.E-02
WB FZ: RM 4 to 8 Cadmium 2.E-02 2.E-02
WB FZ: RM 4 to 8 Chromium 1.E-04
WB FZ: RM 4 to 8 Copper 8.E-03 8.E-03
WB FZ: RM 4 to 8 Lead --
WB FZ: RM 4 to 8 Manganese 1.E-02 1.E-02
WB FZ: RM 4 to 8 Mercury 1.E-01 1.E-01
WB FZ: RM 4 to 8 Nickel 7.E-03 7.E-03
WB FZ: RM 4 to 8 Selenium 2.E-02 2.E-02
WB FZ: RM 4 to 8 Silver 4.E-04 4.E-04
WB FZ: RM 4 to 8 Thallium 2.E-02 2.E-02 2.E-02
WB FZ: RM 4 to 8 Zinc 9.E-02 9.E-02
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 2.E-03 2.E-03
WB FZ: RM 4 to 8 Dibutyltin ion 2.E-03 2.E-03
WB FZ: RM 4 to 8 Tributyltin ion 5.E-03 5.E-03
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 4.E-05
WB FZ: RM 4 to 8 2-Methylnaphthalene 5.E-04 5.E-04
WB FZ: RM 4 to 8 Acenaphthene 5.E-04 5.E-04
WB FZ: RM 4 to 8 Acenaphthylene 2.E-05 2.E-05
WB FZ: RM 4 to 8 Anthracene 6.E-06
WB FZ: RM 4 to 8 Benzo(a)anthracene ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
WB FZ: RM 4 to 8 Dibenzothiophene 3.E-05 3.E-05
WB FZ: RM 4 to 8 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB FZ: RM 4 to 8 Fluorene 2.E-04 2.E-04
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 4 to 8 Naphthalene 1.E-04 1.E-04
WB FZ: RM 4 to 8 Phenanthrene 1.E-04 1.E-04
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Pyrene 6.E-05 6.E-05
Total Carcinogenic PAHs --

WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 3.E-05
WB FZ: RM 4 to 8 Benzyl alcohol 2.E-05 2.E-05
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB FZ: RM 4 to 8 Dibenzofuran 4.E-05 4.E-05
WB FZ: RM 4 to 8 Hexachlorobenzene 1.E-03 1.E-03
WB FZ: RM 4 to 8 Hexachlorobutadiene 7.E-05 7.E-05
WB FZ: RM 4 to 8 Isophorone 7.E-06 7.E-06
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 4.E-04 4.E-04 4.E-04
WB FZ: RM 4 to 8 Phenol ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA
WB FZ: RM 4 to 8 Total PCB Congeners --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 3.E+02 3.E+02
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 4 to 8 Total PCB TEQ 3.E+01 3.E+01
WB FZ: RM 4 to 8 Total TEQ 3.E+01 3.E+01
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 1.E-03 1.E-03
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 2.E-05 2.E-05
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane --
WB FZ: RM 4 to 8 Dieldrin 2.E-02 2.E-02
WB FZ: RM 4 to 8 Endrin 2.E-05 2.E-05
WB FZ: RM 4 to 8 Endrin aldehyde ND
WB FZ: RM 4 to 8 Endrin ketone 7.E-07 7.E-07
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
WB FZ: RM 4 to 8 Heptachlor ND
WB FZ: RM 4 to 8 Heptachlor epoxide 3.E-03 3.E-03
WB FZ: RM 4 to 8 Methoxychlor ND
WB FZ: RM 4 to 8 Total Chlordanes 8.E-03 8.E-03
WB FZ: RM 4 to 8 Total DDD 1.E-01 1.E-01
WB FZ: RM 4 to 8 Total DDE 2.E-01 2.E-01
WB FZ: RM 4 to 8 Total DDT 6.E-03 6.E-03
WB FZ: RM 4 to 8 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 1.E-01 1.E-02 2.E-02 8.E-03 2.E-01 3.E-02 4.E-01 3.E+02 5.E-04 3.E+01
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 2.E-02 2.E-02
WB FZ: RM 8 to 12 Antimony ND
WB FZ: RM 8 to 12 Arsenic, inorganic 7.E-03 7.E-03
WB FZ: RM 8 to 12 Cadmium 2.E-02 2.E-02
WB FZ: RM 8 to 12 Chromium 1.E-04
WB FZ: RM 8 to 12 Copper 7.E-03 7.E-03
WB FZ: RM 8 to 12 Lead --
WB FZ: RM 8 to 12 Manganese 1.E-02 1.E-02
WB FZ: RM 8 to 12 Mercury 1.E-01 1.E-01
WB FZ: RM 8 to 12 Nickel 6.E-03 6.E-03
WB FZ: RM 8 to 12 Selenium 2.E-02 2.E-02
WB FZ: RM 8 to 12 Silver 2.E-04 2.E-04
WB FZ: RM 8 to 12 Thallium 5.E-03 5.E-03 5.E-03
WB FZ: RM 8 to 12 Zinc 8.E-02 8.E-02
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 2.E-02 2.E-02
WB FZ: RM 8 to 12 Dibutyltin ion 3.E-03 3.E-03
WB FZ: RM 8 to 12 Tributyltin ion 7.E-03 7.E-03
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 2.E-05
WB FZ: RM 8 to 12 2-Methylnaphthalene 3.E-04 3.E-04
WB FZ: RM 8 to 12 Acenaphthene 5.E-05 5.E-05
WB FZ: RM 8 to 12 Acenaphthylene 6.E-06 6.E-06
WB FZ: RM 8 to 12 Anthracene 2.E-06
WB FZ: RM 8 to 12 Benzo(a)anthracene ND
WB FZ: RM 8 to 12 Benzo(a)pyrene --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 5.E-06 5.E-06
WB FZ: RM 8 to 12 Benzo(k)fluoranthene --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene --
WB FZ: RM 8 to 12 Dibenzothiophene 1.E-04 1.E-04
WB FZ: RM 8 to 12 Fluoranthene ND
WB FZ: RM 8 to 12 Fluorene 2.E-05 2.E-05
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 8 to 12 Naphthalene 2.E-04 2.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 5 of 24



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Phenanthrene ND
WB FZ: RM 8 to 12 Pyrene 1.E-05 1.E-05

Total Carcinogenic PAHs --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 3.E-05
WB FZ: RM 8 to 12 Benzyl alcohol 2.E-05 2.E-05
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 8.E-04 8.E-04
WB FZ: RM 8 to 12 Dibenzofuran 7.E-06 7.E-06
WB FZ: RM 8 to 12 Hexachlorobenzene 1.E-03 1.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 1.E-05 1.E-05
WB FZ: RM 8 to 12 Isophorone ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 5.E-04 5.E-04 5.E-04
WB FZ: RM 8 to 12 Phenol 4.E-05 4.E-05 4.E-05
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA
WB FZ: RM 8 to 12 Total PCB Congeners --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 9.E-01 9.E-01
WB FZ: RM 8 to 12 Total PCB TEQ 1.E+00 1.E+00
WB FZ: RM 8 to 12 Total TEQ 2.E+00 2.E+00
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 1.E-03 1.E-03
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 7.E-06 7.E-06
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane --
WB FZ: RM 8 to 12 Dieldrin 1.E-02 1.E-02
WB FZ: RM 8 to 12 Endrin 2.E-05 2.E-05
WB FZ: RM 8 to 12 Endrin aldehyde 2.E-06 2.E-06
WB FZ: RM 8 to 12 Endrin ketone 1.E-05 1.E-05
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB FZ: RM 8 to 12 Heptachlor 4.E-06 4.E-06
WB FZ: RM 8 to 12 Heptachlor epoxide 2.E-03 2.E-03
WB FZ: RM 8 to 12 Methoxychlor 3.E-07 3.E-07 3.E-07
WB FZ: RM 8 to 12 Total Chlordanes 7.E-03 7.E-03
WB FZ: RM 8 to 12 Total DDD 1.E-02 1.E-02
WB FZ: RM 8 to 12 Total DDE 4.E-02 4.E-02
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Total DDT 2.E-04 2.E-04
WB FZ: RM 8 to 12 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 9.E-02 7.E-03 2.E-02 7.E-03 2.E-01 2.E-02 8.E-02 2.E+01 3.E-04 2.E+00 4.E-05 3.E-07
WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 3.E-02 3.E-02
WB FZ: RM 3 to 6 Antimony ND
WB FZ: RM 3 to 6 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 3 to 6 Cadmium 3.E-02 3.E-02
WB FZ: RM 3 to 6 Chromium 3.E-04
WB FZ: RM 3 to 6 Copper 9.E-03 9.E-03
WB FZ: RM 3 to 6 Lead --
WB FZ: RM 3 to 6 Manganese 2.E-02 2.E-02
WB FZ: RM 3 to 6 Mercury 1.E-01 1.E-01
WB FZ: RM 3 to 6 Nickel 2.E-02 2.E-02
WB FZ: RM 3 to 6 Selenium 2.E-02 2.E-02
WB FZ: RM 3 to 6 Silver 6.E-04 6.E-04
WB FZ: RM 3 to 6 Thallium 2.E-02 2.E-02 2.E-02
WB FZ: RM 3 to 6 Zinc 8.E-02 8.E-02
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA
WB FZ: RM 3 to 6 Dibutyltin ion NA
WB FZ: RM 3 to 6 Tributyltin ion NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND
WB FZ: RM 3 to 6 Acenaphthene ND
WB FZ: RM 3 to 6 Acenaphthylene ND
WB FZ: RM 3 to 6 Anthracene ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND
WB FZ: RM 3 to 6 Dibenzothiophene NA
WB FZ: RM 3 to 6 Fluoranthene ND
WB FZ: RM 3 to 6 Fluorene ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Naphthalene ND
WB FZ: RM 3 to 6 Phenanthrene ND
WB FZ: RM 3 to 6 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND
WB FZ: RM 3 to 6 Benzyl alcohol ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND
WB FZ: RM 3 to 6 Dibenzofuran ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND
WB FZ: RM 3 to 6 Isophorone ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND
WB FZ: RM 3 to 6 Phenol ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 9.E+01 9.E+01
WB FZ: RM 3 to 6 Total PCB Congeners --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 1.E+02 1.E+02
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 3 to 6 Total PCB TEQ 4.E+00 4.E+00
WB FZ: RM 3 to 6 Total TEQ 6.E+00 6.E+00
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Dieldrin ND
WB FZ: RM 3 to 6 Endrin ND
WB FZ: RM 3 to 6 Endrin aldehyde ND
WB FZ: RM 3 to 6 Endrin ketone ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Heptachlor ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND
WB FZ: RM 3 to 6 Methoxychlor 2.E-04 2.E-04 2.E-04
WB FZ: RM 3 to 6 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 3 to 6 Total DDD 9.E-02 9.E-02
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Total DDE 1.E-01 1.E-01
WB FZ: RM 3 to 6 Total DDT 2.E-02 2.E-02
WB FZ: RM 3 to 6 Total Endosulfan ND

Exposure Point Total 1.E-01 2.E-02 3.E-02 9.E-03 2.E-01 3.E-02 3.E-01 1.E+02 6.E+00 2.E-04
WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 3.E-02 3.E-02
WB FZ: RM 6 to 9 Antimony ND
WB FZ: RM 6 to 9 Arsenic, inorganic 1.E-02 1.E-02
WB FZ: RM 6 to 9 Cadmium 2.E-02 2.E-02
WB FZ: RM 6 to 9 Chromium 1.E-04
WB FZ: RM 6 to 9 Copper 8.E-03 8.E-03
WB FZ: RM 6 to 9 Lead --
WB FZ: RM 6 to 9 Manganese 1.E-02 1.E-02
WB FZ: RM 6 to 9 Mercury 1.E-01 1.E-01
WB FZ: RM 6 to 9 Nickel 7.E-03 7.E-03
WB FZ: RM 6 to 9 Selenium 2.E-02 2.E-02
WB FZ: RM 6 to 9 Silver 8.E-04 8.E-04
WB FZ: RM 6 to 9 Thallium 8.E-03 8.E-03 8.E-03
WB FZ: RM 6 to 9 Zinc 9.E-02 9.E-02
WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA
WB FZ: RM 6 to 9 Dibutyltin ion NA
WB FZ: RM 6 to 9 Tributyltin ion NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 2.E-03 2.E-03
WB FZ: RM 6 to 9 Acenaphthene 3.E-04 3.E-04
WB FZ: RM 6 to 9 Acenaphthylene ND
WB FZ: RM 6 to 9 Anthracene ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND
WB FZ: RM 6 to 9 Dibenzothiophene NA
WB FZ: RM 6 to 9 Fluoranthene ND
WB FZ: RM 6 to 9 Fluorene 3.E-04 3.E-04
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 6 to 9 Naphthalene 7.E-04 7.E-04
WB FZ: RM 6 to 9 Phenanthrene ND
WB FZ: RM 6 to 9 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND
WB FZ: RM 6 to 9 Benzyl alcohol ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND
WB FZ: RM 6 to 9 Dibenzofuran ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND
WB FZ: RM 6 to 9 Isophorone ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND
WB FZ: RM 6 to 9 Phenol ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 1.E+01 1.E+01
WB FZ: RM 6 to 9 Total PCB Congeners --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB FZ: RM 6 to 9 Total PCB TEQ 2.E+00 2.E+00
WB FZ: RM 6 to 9 Total TEQ 3.E+00 3.E+00
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Dieldrin ND
WB FZ: RM 6 to 9 Endrin ND
WB FZ: RM 6 to 9 Endrin aldehyde ND
WB FZ: RM 6 to 9 Endrin ketone ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Heptachlor ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND
WB FZ: RM 6 to 9 Methoxychlor ND
WB FZ: RM 6 to 9 Total Chlordanes 1.E-02 1.E-02
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Total DDD 3.E-02 3.E-02
WB FZ: RM 6 to 9 Total DDE 7.E-02 7.E-02
WB FZ: RM 6 to 9 Total DDT ND
WB FZ: RM 6 to 9 Total Endosulfan 6.E-04 6.E-04 6.E-04 6.E-04

Exposure Point Total 1.E-01 1.E-02 2.E-02 8.E-03 2.E-01 3.E-02 1.E-01 2.E+01 2.E-03 3.E+00
WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-02 2.E-02
WB Study Area Wide Antimony 4.E-03 4.E-03
WB Study Area Wide Arsenic, inorganic 1.E-02 1.E-02
WB Study Area Wide Cadmium 2.E-02 2.E-02
WB Study Area Wide Chromium 2.E-04
WB Study Area Wide Copper 7.E-03 7.E-03
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-02 1.E-02
WB Study Area Wide Mercury 1.E-01 1.E-01
WB Study Area Wide Nickel 9.E-03 9.E-03
WB Study Area Wide Selenium 2.E-02 2.E-02
WB Study Area Wide Silver 4.E-04 4.E-04
WB Study Area Wide Thallium 1.E-02 1.E-02 1.E-02
WB Study Area Wide Zinc 8.E-02 8.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 1.E-02 1.E-02
WB Study Area Wide Dibutyltin ion 3.E-03 3.E-03
WB Study Area Wide Tributyltin ion 6.E-03 6.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 3.E-05
WB Study Area Wide 2-Methylnaphthalene 7.E-04 7.E-04
WB Study Area Wide Acenaphthene 2.E-04 2.E-04
WB Study Area Wide Acenaphthylene 1.E-05 1.E-05
WB Study Area Wide Anthracene 3.E-06
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 5.E-06 5.E-06
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 8.E-05 8.E-05
WB Study Area Wide Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Fluorene 1.E-04 1.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 2.E-04 2.E-04
WB Study Area Wide Phenanthrene 9.E-05 9.E-05
WB Study Area Wide Pyrene 4.E-05 4.E-05

Total Carcinogenic PAHs --
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 3.E-05
WB Study Area Wide Benzyl alcohol 4.E-05 4.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB Study Area Wide Dibenzofuran 4.E-05 4.E-05
WB Study Area Wide Hexachlorobenzene 1.E-03 1.E-03
WB Study Area Wide Hexachlorobutadiene 5.E-05 5.E-05
WB Study Area Wide Isophorone 7.E-06 7.E-06
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 4.E-04 4.E-04 4.E-04
WB Study Area Wide Phenol 4.E-05 4.E-05 4.E-05
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 8.E+01 8.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 1.E+02 1.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB Study Area Wide Total PCB TEQ 6.E+00 6.E+00
WB Study Area Wide Total TEQ 8.E+00 8.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 1.E-03 1.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB Study Area Wide delta-Hexachlorocyclohexane --
WB Study Area Wide Dieldrin 1.E-02 1.E-02
WB Study Area Wide Endrin 2.E-05 2.E-05
WB Study Area Wide Endrin aldehyde 6.E-06 6.E-06
WB Study Area Wide Endrin ketone 1.E-05 1.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB Study Area Wide Heptachlor 3.E-06 3.E-06
WB Study Area Wide Heptachlor epoxide 3.E-03 3.E-03
WB Study Area Wide Methoxychlor 2.E-04 2.E-04 2.E-04
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Total Chlordanes 8.E-03 8.E-03
WB Study Area Wide Total DDD 6.E-02 6.E-02
WB Study Area Wide Total DDE 8.E-02 8.E-02
WB Study Area Wide Total DDT 1.E-02 1.E-02
WB Study Area Wide Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 1.E-01 1.E-02 2.E-02 8.E-03 2.E-01 3.E-02 2.E-01 1.E+02 7.E-04 8.E+00 4.E-05 2.E-04
F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 5.E-04 5.E-04
F FZ: RM 0 to 4 Arsenic, inorganic 2.E-02 2.E-02
F FZ: RM 0 to 4 Cadmium 1.E-03 1.E-03
F FZ: RM 0 to 4 Chromium ND
F FZ: RM 0 to 4 Copper 4.E-03 4.E-03
F FZ: RM 0 to 4 Lead --
F FZ: RM 0 to 4 Manganese 4.E-03 4.E-03
F FZ: RM 0 to 4 Mercury 2.E-01 2.E-01
F FZ: RM 0 to 4 Nickel 1.E-03 1.E-03
F FZ: RM 0 to 4 Selenium 2.E-02 2.E-02
F FZ: RM 0 to 4 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 0 to 4 Zinc 3.E-02 3.E-02
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 3.E-04 3.E-04
F FZ: RM 0 to 4 Dibutyltin ion 1.E-03 1.E-03
F FZ: RM 0 to 4 Tributyltin ion 6.E-03 6.E-03
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 1.E-05
F FZ: RM 0 to 4 2-Methylnaphthalene 2.E-04 2.E-04
F FZ: RM 0 to 4 Acenaphthene 9.E-05 9.E-05
F FZ: RM 0 to 4 Acenaphthylene 8.E-06 8.E-06
F FZ: RM 0 to 4 Anthracene 2.E-06
F FZ: RM 0 to 4 Benzo(a)anthracene --
F FZ: RM 0 to 4 Benzo(b)fluoranthene --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 1.E-06 1.E-06
F FZ: RM 0 to 4 Benzo(k)fluoranthene --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
F FZ: RM 0 to 4 Dibenzothiophene 8.E-06 8.E-06
F FZ: RM 0 to 4 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F FZ: RM 0 to 4 Fluorene 3.E-05 3.E-05
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 Naphthalene 3.E-05 3.E-05
F FZ: RM 0 to 4 Phenanthrene 6.E-05 6.E-05
F FZ: RM 0 to 4 Pyrene 4.E-05 4.E-05

Total Carcinogenic PAHs --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 2.E-05 2.E-05
F FZ: RM 0 to 4 Dibenzofuran 2.E-05 2.E-05
F FZ: RM 0 to 4 Hexachlorobenzene 6.E-04 6.E-04
F FZ: RM 0 to 4 Hexachlorobutadiene 5.E-06 5.E-06
F FZ: RM 0 to 4 Isophorone 1.E-05 1.E-05
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 1.E-03 1.E-03 1.E-03
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA
F FZ: RM 0 to 4 Total PCB Congeners --
F FZ: RM 0 to 4 Total PCBs, Adjusted 3.E+00 3.E+00
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 6.E-01 6.E-01
F FZ: RM 0 to 4 Total PCB TEQ 5.E-01 5.E-01

Total TEQ 1.E+00 1.E+00
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 7.E-04 7.E-04
F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 6.E-06 6.E-06
F FZ: RM 0 to 4 Dieldrin 1.E-02 1.E-02
F FZ: RM 0 to 4 Endrin 2.E-05 2.E-05
F FZ: RM 0 to 4 Endrin aldehyde 3.E-06 3.E-06
F FZ: RM 0 to 4 Endrin ketone 6.E-06 6.E-06
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F FZ: RM 0 to 4 Heptachlor epoxide 3.E-03 3.E-03
F FZ: RM 0 to 4 Methoxychlor ND
F FZ: RM 0 to 4 Total Chlordanes 6.E-03 6.E-03
F FZ: RM 0 to 4 Total DDD 1.E-02 1.E-02
F FZ: RM 0 to 4 Total DDE 4.E-02 4.E-02
F FZ: RM 0 to 4 Total DDT 7.E-04 7.E-04
F FZ: RM 0 to 4 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 5.E-02 2.E-02 1.E-03 4.E-03 2.E-01 2.E-02 1.E-01 3.E+00 2.E-04 1.E+00
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 7.E-04 7.E-04
F FZ: RM 4 to 8 Arsenic, inorganic 9.E-03 9.E-03
F FZ: RM 4 to 8 Cadmium 1.E-03 1.E-03
F FZ: RM 4 to 8 Chromium 1.E-04
F FZ: RM 4 to 8 Copper 3.E-03 3.E-03
F FZ: RM 4 to 8 Lead --
F FZ: RM 4 to 8 Manganese 5.E-03 5.E-03
F FZ: RM 4 to 8 Mercury 2.E-01 2.E-01
F FZ: RM 4 to 8 Nickel 5.E-03 5.E-03
F FZ: RM 4 to 8 Selenium 2.E-02 2.E-02
F FZ: RM 4 to 8 Thallium 4.E-03 4.E-03 4.E-03
F FZ: RM 4 to 8 Zinc 3.E-02 3.E-02
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 1.E-03 1.E-03
F FZ: RM 4 to 8 Dibutyltin ion 1.E-03 1.E-03
F FZ: RM 4 to 8 Tributyltin ion 6.E-03 6.E-03
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 2.E-05
F FZ: RM 4 to 8 2-Methylnaphthalene 2.E-04 2.E-04
F FZ: RM 4 to 8 Acenaphthene 4.E-04 4.E-04
F FZ: RM 4 to 8 Acenaphthylene 2.E-05 2.E-05
F FZ: RM 4 to 8 Anthracene 8.E-06
F FZ: RM 4 to 8 Benzo(a)anthracene ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
F FZ: RM 4 to 8 Dibenzothiophene 2.E-05 2.E-05
F FZ: RM 4 to 8 Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
F FZ: RM 4 to 8 Fluorene 8.E-05 8.E-05
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 4 to 8 Naphthalene 9.E-05 9.E-05
F FZ: RM 4 to 8 Phenanthrene 1.E-04 1.E-04
F FZ: RM 4 to 8 Pyrene 3.E-05 3.E-05

Total Carcinogenic PAHs --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 2.E-05 2.E-05
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Dibenzofuran 2.E-05 2.E-05
F FZ: RM 4 to 8 Hexachlorobenzene 1.E-03 1.E-03
F FZ: RM 4 to 8 Hexachlorobutadiene 4.E-05 4.E-05
F FZ: RM 4 to 8 Isophorone 1.E-05 1.E-05
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 8.E-04 8.E-04 8.E-04
F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA
F FZ: RM 4 to 8 Total PCB Congeners --
F FZ: RM 4 to 8 Total PCBs, Adjusted 2.E+02 2.E+02
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F FZ: RM 4 to 8 Total PCB TEQ 4.E+00 4.E+00

Total TEQ 5.E+00 5.E+00
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 1.E-03 1.E-03
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 1.E-05 1.E-05
F FZ: RM 4 to 8 Dieldrin 1.E-02 1.E-02
F FZ: RM 4 to 8 Endrin 2.E-05 2.E-05
F FZ: RM 4 to 8 Endrin aldehyde ND
F FZ: RM 4 to 8 Endrin ketone 9.E-07 9.E-07
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F FZ: RM 4 to 8 Heptachlor epoxide 2.E-03 2.E-03
F FZ: RM 4 to 8 Methoxychlor ND
F FZ: RM 4 to 8 Total Chlordanes 6.E-03 6.E-03
F FZ: RM 4 to 8 Total DDD 1.E-01 1.E-01
F FZ: RM 4 to 8 Total DDE 1.E-01 1.E-01
F FZ: RM 4 to 8 Total DDT 2.E-02 2.E-02
F FZ: RM 4 to 8 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 3.E-02 9.E-03 1.E-03 3.E-03 2.E-01 2.E-02 3.E-01 2.E+02 2.E-04 5.E+00
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 4.E-04 4.E-04
F FZ: RM 8 to 12 Arsenic, inorganic 5.E-03 5.E-03
F FZ: RM 8 to 12 Cadmium 2.E-03 2.E-03
F FZ: RM 8 to 12 Chromium ND
F FZ: RM 8 to 12 Copper 4.E-03 4.E-03
F FZ: RM 8 to 12 Lead --
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Manganese 4.E-03 4.E-03
F FZ: RM 8 to 12 Mercury 1.E-01 1.E-01
F FZ: RM 8 to 12 Nickel 6.E-04 6.E-04
F FZ: RM 8 to 12 Selenium 1.E-02 1.E-02
F FZ: RM 8 to 12 Thallium 6.E-03 6.E-03 6.E-03
F FZ: RM 8 to 12 Zinc 2.E-02 2.E-02
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND
F FZ: RM 8 to 12 Dibutyltin ion 6.E-03 6.E-03
F FZ: RM 8 to 12 Tributyltin ion 9.E-03 9.E-03
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 1.E-05
F FZ: RM 8 to 12 2-Methylnaphthalene 2.E-04 2.E-04
F FZ: RM 8 to 12 Acenaphthene 3.E-05 3.E-05
F FZ: RM 8 to 12 Acenaphthylene 6.E-06 6.E-06
F FZ: RM 8 to 12 Anthracene 2.E-06
F FZ: RM 8 to 12 Benzo(a)anthracene ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND
F FZ: RM 8 to 12 Dibenzothiophene 3.E-06 3.E-06
F FZ: RM 8 to 12 Fluoranthene ND
F FZ: RM 8 to 12 Fluorene 1.E-05 1.E-05
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 8 to 12 Naphthalene ND
F FZ: RM 8 to 12 Phenanthrene ND
F FZ: RM 8 to 12 Pyrene 1.E-05 1.E-05

Total Carcinogenic PAHs --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 2.E-05 2.E-05
F FZ: RM 8 to 12 Dibenzofuran 4.E-06 4.E-06
F FZ: RM 8 to 12 Hexachlorobenzene 7.E-04 7.E-04
F FZ: RM 8 to 12 Hexachlorobutadiene 8.E-06 8.E-06
F FZ: RM 8 to 12 Isophorone ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 7.E-04 7.E-04 7.E-04
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA
F FZ: RM 8 to 12 Total PCB Congeners --
F FZ: RM 8 to 12 Total PCBs, Adjusted 9.E+00 9.E+00
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 6.E-01 6.E-01
F FZ: RM 8 to 12 Total PCB TEQ 6.E-01 6.E-01

Total TEQ 1.E+00 1.E+00
F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 9.E-04 9.E-04
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 8.E-07 8.E-07
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 6.E-06 6.E-06
F FZ: RM 8 to 12 Dieldrin 8.E-03 8.E-03
F FZ: RM 8 to 12 Endrin 2.E-05 2.E-05
F FZ: RM 8 to 12 Endrin aldehyde 1.E-06 1.E-06
F FZ: RM 8 to 12 Endrin ketone ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F FZ: RM 8 to 12 Heptachlor epoxide 2.E-03 2.E-03
F FZ: RM 8 to 12 Methoxychlor 3.E-07 3.E-07 3.E-07
F FZ: RM 8 to 12 Total Chlordanes 5.E-03 5.E-03
F FZ: RM 8 to 12 Total DDD 8.E-03 8.E-03
F FZ: RM 8 to 12 Total DDE 2.E-02 2.E-02
F FZ: RM 8 to 12 Total DDT 5.E-04 5.E-04
F FZ: RM 8 to 12 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 3.E-02 5.E-03 2.E-03 4.E-03 2.E-01 1.E-02 6.E-02 9.E+00 2.E-04 1.E+00 3.E-07
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 7.E-04 7.E-04
F FZ: RM 3 to 6 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 3 to 6 Cadmium 1.E-03 1.E-03
F FZ: RM 3 to 6 Chromium 2.E-04
F FZ: RM 3 to 6 Copper 2.E-03 2.E-03
F FZ: RM 3 to 6 Lead --
F FZ: RM 3 to 6 Manganese 7.E-04 7.E-04
F FZ: RM 3 to 6 Mercury 5.E-01 5.E-01
F FZ: RM 3 to 6 Nickel 1.E-03 1.E-03
F FZ: RM 3 to 6 Selenium ND
F FZ: RM 3 to 6 Thallium 1.E-02 1.E-02 1.E-02
F FZ: RM 3 to 6 Zinc 2.E-02 2.E-02
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA
F FZ: RM 3 to 6 Dibutyltin ion NA
F FZ: RM 3 to 6 Tributyltin ion NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA
F FZ: RM 3 to 6 Acenaphthene NA
F FZ: RM 3 to 6 Acenaphthylene NA
F FZ: RM 3 to 6 Anthracene NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA
F FZ: RM 3 to 6 Dibenzothiophene NA
F FZ: RM 3 to 6 Fluoranthene NA
F FZ: RM 3 to 6 Fluorene NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 3 to 6 Naphthalene NA
F FZ: RM 3 to 6 Phenanthrene NA
F FZ: RM 3 to 6 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA
F FZ: RM 3 to 6 Dibenzofuran NA
F FZ: RM 3 to 6 Hexachlorobenzene ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND
F FZ: RM 3 to 6 Isophorone NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 1.E+01 1.E+01
F FZ: RM 3 to 6 Total PCB Congeners NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA
F FZ: RM 3 to 6 Total PCB TEQ NA

Total TEQ --
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Dieldrin ND
F FZ: RM 3 to 6 Endrin ND
F FZ: RM 3 to 6 Endrin aldehyde ND
F FZ: RM 3 to 6 Endrin ketone ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Heptachlor epoxide ND
F FZ: RM 3 to 6 Methoxychlor 4.E-04 4.E-04 4.E-04
F FZ: RM 3 to 6 Total Chlordanes 8.E-03 8.E-03
F FZ: RM 3 to 6 Total DDD 2.E-02 2.E-02
F FZ: RM 3 to 6 Total DDE 7.E-02 7.E-02
F FZ: RM 3 to 6 Total DDT 3.E-02 3.E-02
F FZ: RM 3 to 6 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 4.E-02 1.E-02 1.E-03 2.E-03 5.E-01 1.E-03 1.E-01 4.E-04 4.E-04
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 5.E-04 5.E-04
F FZ: RM 6 to 9 Arsenic, inorganic 8.E-03 8.E-03
F FZ: RM 6 to 9 Cadmium 2.E-03 2.E-03
F FZ: RM 6 to 9 Chromium ND
F FZ: RM 6 to 9 Copper 3.E-03 3.E-03
F FZ: RM 6 to 9 Lead --
F FZ: RM 6 to 9 Manganese 6.E-04 6.E-04
F FZ: RM 6 to 9 Mercury 2.E-01 2.E-01
F FZ: RM 6 to 9 Nickel 7.E-04 7.E-04
F FZ: RM 6 to 9 Selenium ND
F FZ: RM 6 to 9 Thallium 1.E-02 1.E-02 1.E-02
F FZ: RM 6 to 9 Zinc 2.E-02 2.E-02
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA
F FZ: RM 6 to 9 Dibutyltin ion NA
F FZ: RM 6 to 9 Tributyltin ion NA
F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA
F FZ: RM 6 to 9 Acenaphthene NA
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 Acenaphthylene NA
F FZ: RM 6 to 9 Anthracene NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA
F FZ: RM 6 to 9 Dibenzothiophene NA
F FZ: RM 6 to 9 Fluoranthene NA
F FZ: RM 6 to 9 Fluorene NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 6 to 9 Naphthalene NA
F FZ: RM 6 to 9 Phenanthrene NA
F FZ: RM 6 to 9 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA
F FZ: RM 6 to 9 Dibenzofuran NA
F FZ: RM 6 to 9 Hexachlorobenzene 4.E-02 4.E-02
F FZ: RM 6 to 9 Hexachlorobutadiene ND
F FZ: RM 6 to 9 Isophorone NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 2.E+01 2.E+01
F FZ: RM 6 to 9 Total PCB Congeners NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA
F FZ: RM 6 to 9 Total PCB TEQ NA

Total TEQ --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Dieldrin ND
F FZ: RM 6 to 9 Endrin ND
F FZ: RM 6 to 9 Endrin aldehyde ND
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 Endrin ketone ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Heptachlor epoxide ND
F FZ: RM 6 to 9 Methoxychlor ND
F FZ: RM 6 to 9 Total Chlordanes ND
F FZ: RM 6 to 9 Total DDD 4.E-02 4.E-02
F FZ: RM 6 to 9 Total DDE 5.E-02 5.E-02
F FZ: RM 6 to 9 Total DDT ND
F FZ: RM 6 to 9 Total Endosulfan ND

Exposure Point Total 3.E-02 8.E-03 2.E-03 3.E-03 2.E-01 7.E-04 1.E-01
F Study Area Wide Metals
F Study Area Wide Aluminum 5.E-04 5.E-04
F Study Area Wide Arsenic, inorganic 1.E-02 1.E-02
F Study Area Wide Cadmium 1.E-03 1.E-03
F Study Area Wide Chromium 2.E-04
F Study Area Wide Copper 3.E-03 3.E-03
F Study Area Wide Lead --
F Study Area Wide Manganese 5.E-03 5.E-03
F Study Area Wide Mercury 4.E-01 4.E-01
F Study Area Wide Nickel 2.E-03 2.E-03
F Study Area Wide Selenium 2.E-02 2.E-02
F Study Area Wide Thallium 1.E-02 1.E-02 1.E-02
F Study Area Wide Zinc 2.E-02 2.E-02
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 1.E-03 1.E-03
F Study Area Wide Dibutyltin ion 6.E-03 6.E-03
F Study Area Wide Tributyltin ion 6.E-03 6.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 2.E-05
F Study Area Wide 2-Methylnaphthalene 2.E-04 2.E-04
F Study Area Wide Acenaphthene 2.E-04 2.E-04
F Study Area Wide Acenaphthylene 1.E-05 1.E-05
F Study Area Wide Anthracene 5.E-06
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 1.E-06 1.E-06
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Dibenzo(a,h)anthracene --
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Dibenzothiophene 1.E-05 1.E-05
F Study Area Wide Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
F Study Area Wide Fluorene 5.E-05 5.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 9.E-05 9.E-05
F Study Area Wide Phenanthrene 8.E-05 8.E-05
F Study Area Wide Pyrene 3.E-05 3.E-05

Total Carcinogenic PAHs --
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 2.E-05 2.E-05
F Study Area Wide Dibenzofuran 2.E-05 2.E-05
F Study Area Wide Hexachlorobenzene 2.E-02 2.E-02
F Study Area Wide Hexachlorobutadiene 4.E-05 4.E-05
F Study Area Wide Isophorone 1.E-05 1.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 8.E-04 8.E-04 8.E-04
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.E+01 1.E+01
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 1.E+02 1.E+02
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 9.E-01 9.E-01
F Study Area Wide Total PCB TEQ 3.E+00 3.E+00

Total TEQ 4.E+00 4.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 8.E-04 8.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 9.E-07 9.E-07
F Study Area Wide beta-Hexachlorocyclohexane 7.E-06 7.E-06
F Study Area Wide Dieldrin 9.E-03 9.E-03
F Study Area Wide Endrin 2.E-05 2.E-05
F Study Area Wide Endrin aldehyde 3.E-06 3.E-06
F Study Area Wide Endrin ketone 6.E-06 6.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F Study Area Wide Heptachlor epoxide 2.E-03 2.E-03
F Study Area Wide Methoxychlor 4.E-04 4.E-04 4.E-04
F Study Area Wide Total Chlordanes 5.E-03 5.E-03
F Study Area Wide Total DDD 5.E-02 5.E-02
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TABLE 5-100.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Total DDE 6.E-02 6.E-02
F Study Area Wide Total DDT 9.E-03 9.E-03
F Study Area Wide Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 3.E-02 1.E-02 1.E-03 3.E-03 4.E-01 2.E-02 2.E-01 1.E+02 2.E-04 4.E+00 4.E-04

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FZ = Fishing zone.
g/day = Grams per day.

ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 1.E-02 1.E-02
WB FZ: RM 0 to 4 Antimony 2.E-03 2.E-03
WB FZ: RM 0 to 4 Arsenic, inorganic 1.E-02 1.E-02
WB FZ: RM 0 to 4 Cadmium 1.E-02 1.E-02
WB FZ: RM 0 to 4 Chromium 1.E-04
WB FZ: RM 0 to 4 Copper 7.E-03 7.E-03
WB FZ: RM 0 to 4 Lead --
WB FZ: RM 0 to 4 Manganese 1.E-02 1.E-02
WB FZ: RM 0 to 4 Mercury 1.E-01 1.E-01
WB FZ: RM 0 to 4 Nickel 6.E-03 6.E-03
WB FZ: RM 0 to 4 Selenium 2.E-02 2.E-02
WB FZ: RM 0 to 4 Silver 2.E-04 2.E-04
WB FZ: RM 0 to 4 Thallium 1.E-02 1.E-02 1.E-02
WB FZ: RM 0 to 4 Zinc 7.E-02 7.E-02
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 2.E-03 2.E-03
WB FZ: RM 0 to 4 Dibutyltin ion 2.E-03 2.E-03
WB FZ: RM 0 to 4 Tributyltin ion 4.E-03 4.E-03
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 1.E-05
WB FZ: RM 0 to 4 2-Methylnaphthalene 2.E-04 2.E-04
WB FZ: RM 0 to 4 Acenaphthene 9.E-05 9.E-05
WB FZ: RM 0 to 4 Acenaphthylene 4.E-06 4.E-06
WB FZ: RM 0 to 4 Anthracene 1.E-06
WB FZ: RM 0 to 4 Benzo(a)anthracene --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 2.E-06 2.E-06
WB FZ: RM 0 to 4 Benzo(k)fluoranthene --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
WB FZ: RM 0 to 4 Dibenzothiophene 6.E-06 6.E-06
WB FZ: RM 0 to 4 Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
WB FZ: RM 0 to 4 Fluorene 5.E-05 5.E-05
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 0 to 4 Naphthalene 3.E-05 3.E-05
WB FZ: RM 0 to 4 Phenanthrene 4.E-05 4.E-05
WB FZ: RM 0 to 4 Pyrene 2.E-05 2.E-05

Total Carcinogenic PAHs --

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 23
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 3.E-05
WB FZ: RM 0 to 4 Benzyl alcohol 3.E-05 3.E-05
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB FZ: RM 0 to 4 Dibenzofuran 1.E-05 1.E-05
WB FZ: RM 0 to 4 Hexachlorobenzene 7.E-04 7.E-04
WB FZ: RM 0 to 4 Hexachlorobutadiene 6.E-06 6.E-06
WB FZ: RM 0 to 4 Isophorone 7.E-06 7.E-06
WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 4.E-04 4.E-04 4.E-04
WB FZ: RM 0 to 4 Phenol ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA
WB FZ: RM 0 to 4 Total PCB Congeners --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 4.E+00 4.E+00
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 7.E-01 7.E-01
WB FZ: RM 0 to 4 Total PCB TEQ 7.E-01 7.E-01
WB FZ: RM 0 to 4 Total TEQ 1.E+00 1.E+00
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 7.E-04 7.E-04
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 6.E-06 6.E-06
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane --
WB FZ: RM 0 to 4 Dieldrin 1.E-02 1.E-02
WB FZ: RM 0 to 4 Endrin 2.E-05 2.E-05
WB FZ: RM 0 to 4 Endrin aldehyde 4.E-06 4.E-06
WB FZ: RM 0 to 4 Endrin ketone 3.E-06 3.E-06
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
WB FZ: RM 0 to 4 Heptachlor 2.E-06 2.E-06
WB FZ: RM 0 to 4 Heptachlor epoxide 4.E-03 4.E-03
WB FZ: RM 0 to 4 Methoxychlor ND
WB FZ: RM 0 to 4 Total Chlordanes 6.E-03 6.E-03
WB FZ: RM 0 to 4 Total DDD 1.E-02 1.E-02
WB FZ: RM 0 to 4 Total DDE 4.E-02 4.E-02
WB FZ: RM 0 to 4 Total DDT 1.E-04 1.E-04
WB FZ: RM 0 to 4 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Totalb 8.E-02 1.E-02 1.E-02 7.E-03 2.E-01 2.E-02 9.E-02 4.E+00 2.E-04 1.E+00

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 2.E-02 2.E-02
WB FZ: RM 4 to 8 Antimony 3.E-03 3.E-03
WB FZ: RM 4 to 8 Arsenic, inorganic 9.E-03 9.E-03
WB FZ: RM 4 to 8 Cadmium 1.E-02 1.E-02
WB FZ: RM 4 to 8 Chromium 1.E-04
WB FZ: RM 4 to 8 Copper 7.E-03 7.E-03
WB FZ: RM 4 to 8 Lead --
WB FZ: RM 4 to 8 Manganese 1.E-02 1.E-02
WB FZ: RM 4 to 8 Mercury 1.E-01 1.E-01
WB FZ: RM 4 to 8 Nickel 6.E-03 6.E-03
WB FZ: RM 4 to 8 Selenium 2.E-02 2.E-02
WB FZ: RM 4 to 8 Silver 3.E-04 3.E-04
WB FZ: RM 4 to 8 Thallium 9.E-03 9.E-03 9.E-03
WB FZ: RM 4 to 8 Zinc 8.E-02 8.E-02
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 1.E-03 1.E-03
WB FZ: RM 4 to 8 Dibutyltin ion 1.E-03 1.E-03
WB FZ: RM 4 to 8 Tributyltin ion 4.E-03 4.E-03
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 3.E-05
WB FZ: RM 4 to 8 2-Methylnaphthalene 4.E-04 4.E-04
WB FZ: RM 4 to 8 Acenaphthene 3.E-04 3.E-04
WB FZ: RM 4 to 8 Acenaphthylene 1.E-05 1.E-05
WB FZ: RM 4 to 8 Anthracene 4.E-06
WB FZ: RM 4 to 8 Benzo(a)anthracene ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
WB FZ: RM 4 to 8 Dibenzothiophene 2.E-05 2.E-05
WB FZ: RM 4 to 8 Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
WB FZ: RM 4 to 8 Fluorene 1.E-04 1.E-04
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 4 to 8 Naphthalene 7.E-05 7.E-05
WB FZ: RM 4 to 8 Phenanthrene 1.E-04 1.E-04

DO NOT QUOTE OR CITE
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Pyrene 3.E-05 3.E-05
Total Carcinogenic PAHs --

WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 2.E-05
WB FZ: RM 4 to 8 Benzyl alcohol 2.E-05 2.E-05
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB FZ: RM 4 to 8 Dibenzofuran 3.E-05 3.E-05
WB FZ: RM 4 to 8 Hexachlorobenzene 1.E-03 1.E-03
WB FZ: RM 4 to 8 Hexachlorobutadiene 5.E-05 5.E-05
WB FZ: RM 4 to 8 Isophorone 7.E-06 7.E-06
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 4.E-04 4.E-04 4.E-04
WB FZ: RM 4 to 8 Phenol ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA
WB FZ: RM 4 to 8 Total PCB Congeners --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 1.E+02 1.E+02
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 4 to 8 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 4 to 8 Total TEQ 1.E+01 1.E+01
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 1.E-03 1.E-03
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane --
WB FZ: RM 4 to 8 Dieldrin 1.E-02 1.E-02
WB FZ: RM 4 to 8 Endrin 2.E-05 2.E-05
WB FZ: RM 4 to 8 Endrin aldehyde ND
WB FZ: RM 4 to 8 Endrin ketone 7.E-07 7.E-07
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB FZ: RM 4 to 8 Heptachlor ND
WB FZ: RM 4 to 8 Heptachlor epoxide 3.E-03 3.E-03
WB FZ: RM 4 to 8 Methoxychlor ND
WB FZ: RM 4 to 8 Total Chlordanes 7.E-03 7.E-03
WB FZ: RM 4 to 8 Total DDD 1.E-01 1.E-01
WB FZ: RM 4 to 8 Total DDE 1.E-01 1.E-01
WB FZ: RM 4 to 8 Total DDT 4.E-03 4.E-03
WB FZ: RM 4 to 8 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 9.E-02 9.E-03 1.E-02 7.E-03 2.E-01 2.E-02 2.E-01 1.E+02 4.E-04 1.E+01

DO NOT QUOTE OR CITE
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 1.E-02 1.E-02
WB FZ: RM 8 to 12 Antimony ND
WB FZ: RM 8 to 12 Arsenic, inorganic 5.E-03 5.E-03
WB FZ: RM 8 to 12 Cadmium 1.E-02 1.E-02
WB FZ: RM 8 to 12 Chromium 8.E-05
WB FZ: RM 8 to 12 Copper 6.E-03 6.E-03
WB FZ: RM 8 to 12 Lead --
WB FZ: RM 8 to 12 Manganese 1.E-02 1.E-02
WB FZ: RM 8 to 12 Mercury 1.E-01 1.E-01
WB FZ: RM 8 to 12 Nickel 5.E-03 5.E-03
WB FZ: RM 8 to 12 Selenium 2.E-02 2.E-02
WB FZ: RM 8 to 12 Silver 2.E-04 2.E-04
WB FZ: RM 8 to 12 Thallium 3.E-03 3.E-03 3.E-03
WB FZ: RM 8 to 12 Zinc 7.E-02 7.E-02
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 9.E-03 9.E-03
WB FZ: RM 8 to 12 Dibutyltin ion 2.E-03 2.E-03
WB FZ: RM 8 to 12 Tributyltin ion 6.E-03 6.E-03
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 1.E-05
WB FZ: RM 8 to 12 2-Methylnaphthalene 2.E-04 2.E-04
WB FZ: RM 8 to 12 Acenaphthene 3.E-05 3.E-05
WB FZ: RM 8 to 12 Acenaphthylene 4.E-06 4.E-06
WB FZ: RM 8 to 12 Anthracene 1.E-06
WB FZ: RM 8 to 12 Benzo(a)anthracene ND
WB FZ: RM 8 to 12 Benzo(a)pyrene --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 2.E-06 2.E-06
WB FZ: RM 8 to 12 Benzo(k)fluoranthene --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene --
WB FZ: RM 8 to 12 Dibenzothiophene 5.E-05 5.E-05
WB FZ: RM 8 to 12 Fluoranthene ND
WB FZ: RM 8 to 12 Fluorene 2.E-05 2.E-05
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 8 to 12 Naphthalene 8.E-05 8.E-05
WB FZ: RM 8 to 12 Phenanthrene ND
WB FZ: RM 8 to 12 Pyrene 6.E-06 6.E-06

Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 2.E-05
WB FZ: RM 8 to 12 Benzyl alcohol 1.E-05 1.E-05
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 5.E-04 5.E-04
WB FZ: RM 8 to 12 Dibenzofuran 5.E-06 5.E-06
WB FZ: RM 8 to 12 Hexachlorobenzene 1.E-03 1.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 5.E-06 5.E-06
WB FZ: RM 8 to 12 Isophorone ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 4.E-04 4.E-04 4.E-04
WB FZ: RM 8 to 12 Phenol 4.E-05 4.E-05 4.E-05
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA
WB FZ: RM 8 to 12 Total PCB Congeners --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 1.E+01 1.E+01
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 8.E-01 8.E-01
WB FZ: RM 8 to 12 Total PCB TEQ 1.E+00 1.E+00
WB FZ: RM 8 to 12 Total TEQ 2.E+00 2.E+00
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 1.E-03 1.E-03
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 7.E-06 7.E-06
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane --
WB FZ: RM 8 to 12 Dieldrin 1.E-02 1.E-02
WB FZ: RM 8 to 12 Endrin 2.E-05 2.E-05
WB FZ: RM 8 to 12 Endrin aldehyde 2.E-06 2.E-06
WB FZ: RM 8 to 12 Endrin ketone 6.E-06 6.E-06
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB FZ: RM 8 to 12 Heptachlor 4.E-06 4.E-06
WB FZ: RM 8 to 12 Heptachlor epoxide 2.E-03 2.E-03
WB FZ: RM 8 to 12 Methoxychlor 3.E-07 3.E-07 3.E-07
WB FZ: RM 8 to 12 Total Chlordanes 7.E-03 7.E-03
WB FZ: RM 8 to 12 Total DDD 1.E-02 1.E-02
WB FZ: RM 8 to 12 Total DDE 3.E-02 3.E-02
WB FZ: RM 8 to 12 Total DDT 1.E-04 1.E-04
WB FZ: RM 8 to 12 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 8.E-02 6.E-03 1.E-02 6.E-03 1.E-01 2.E-02 7.E-02 1.E+01 2.E-04 2.E+00 4.E-05 3.E-07
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 3.E-02 3.E-02
WB FZ: RM 3 to 6 Antimony ND
WB FZ: RM 3 to 6 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 3 to 6 Cadmium 2.E-02 2.E-02
WB FZ: RM 3 to 6 Chromium 3.E-04
WB FZ: RM 3 to 6 Copper 7.E-03 7.E-03
WB FZ: RM 3 to 6 Lead --
WB FZ: RM 3 to 6 Manganese 1.E-02 1.E-02
WB FZ: RM 3 to 6 Mercury 1.E-01 1.E-01
WB FZ: RM 3 to 6 Nickel 1.E-02 1.E-02
WB FZ: RM 3 to 6 Selenium 2.E-02 2.E-02
WB FZ: RM 3 to 6 Silver 4.E-04 4.E-04
WB FZ: RM 3 to 6 Thallium 2.E-02 2.E-02 2.E-02
WB FZ: RM 3 to 6 Zinc 8.E-02 8.E-02
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA
WB FZ: RM 3 to 6 Dibutyltin ion NA
WB FZ: RM 3 to 6 Tributyltin ion NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND
WB FZ: RM 3 to 6 Acenaphthene ND
WB FZ: RM 3 to 6 Acenaphthylene ND
WB FZ: RM 3 to 6 Anthracene ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND
WB FZ: RM 3 to 6 Dibenzothiophene NA
WB FZ: RM 3 to 6 Fluoranthene ND
WB FZ: RM 3 to 6 Fluorene ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 3 to 6 Naphthalene ND
WB FZ: RM 3 to 6 Phenanthrene ND
WB FZ: RM 3 to 6 Pyrene ND

Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND
WB FZ: RM 3 to 6 Benzyl alcohol ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND
WB FZ: RM 3 to 6 Dibenzofuran ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND
WB FZ: RM 3 to 6 Isophorone ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND
WB FZ: RM 3 to 6 Phenol ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 3.E+01 3.E+01
WB FZ: RM 3 to 6 Total PCB Congeners --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 4.E+01 4.E+01
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB FZ: RM 3 to 6 Total PCB TEQ 2.E+00 2.E+00
WB FZ: RM 3 to 6 Total TEQ 3.E+00 3.E+00
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Dieldrin ND
WB FZ: RM 3 to 6 Endrin ND
WB FZ: RM 3 to 6 Endrin aldehyde ND
WB FZ: RM 3 to 6 Endrin ketone ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Heptachlor ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND
WB FZ: RM 3 to 6 Methoxychlor 2.E-04 2.E-04 2.E-04
WB FZ: RM 3 to 6 Total Chlordanes 8.E-03 8.E-03
WB FZ: RM 3 to 6 Total DDD 4.E-02 4.E-02
WB FZ: RM 3 to 6 Total DDE 8.E-02 8.E-02
WB FZ: RM 3 to 6 Total DDT 9.E-03 9.E-03
WB FZ: RM 3 to 6 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 9.E-02 2.E-02 2.E-02 7.E-03 1.E-01 3.E-02 2.E-01 4.E+01 3.E+00 2.E-04
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 2.E-02 2.E-02
WB FZ: RM 6 to 9 Antimony ND
WB FZ: RM 6 to 9 Arsenic, inorganic 1.E-02 1.E-02
WB FZ: RM 6 to 9 Cadmium 2.E-02 2.E-02
WB FZ: RM 6 to 9 Chromium 1.E-04
WB FZ: RM 6 to 9 Copper 7.E-03 7.E-03
WB FZ: RM 6 to 9 Lead --
WB FZ: RM 6 to 9 Manganese 1.E-02 1.E-02
WB FZ: RM 6 to 9 Mercury 1.E-01 1.E-01
WB FZ: RM 6 to 9 Nickel 6.E-03 6.E-03
WB FZ: RM 6 to 9 Selenium 2.E-02 2.E-02
WB FZ: RM 6 to 9 Silver 6.E-04 6.E-04
WB FZ: RM 6 to 9 Thallium 6.E-03 6.E-03 6.E-03
WB FZ: RM 6 to 9 Zinc 9.E-02 9.E-02
WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA
WB FZ: RM 6 to 9 Dibutyltin ion NA
WB FZ: RM 6 to 9 Tributyltin ion NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 1.E-03 1.E-03
WB FZ: RM 6 to 9 Acenaphthene 2.E-04 2.E-04
WB FZ: RM 6 to 9 Acenaphthylene ND
WB FZ: RM 6 to 9 Anthracene ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND
WB FZ: RM 6 to 9 Dibenzothiophene NA
WB FZ: RM 6 to 9 Fluoranthene ND
WB FZ: RM 6 to 9 Fluorene 2.E-04 2.E-04
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 6 to 9 Naphthalene 5.E-04 5.E-04
WB FZ: RM 6 to 9 Phenanthrene ND
WB FZ: RM 6 to 9 Pyrene ND

Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND
WB FZ: RM 6 to 9 Benzyl alcohol ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND
WB FZ: RM 6 to 9 Dibenzofuran ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND
WB FZ: RM 6 to 9 Isophorone ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND
WB FZ: RM 6 to 9 Phenol ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 1.E+01 1.E+01
WB FZ: RM 6 to 9 Total PCB Congeners --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 1.E+01 1.E+01
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB FZ: RM 6 to 9 Total PCB TEQ 1.E+00 1.E+00
WB FZ: RM 6 to 9 Total TEQ 2.E+00 2.E+00
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Dieldrin ND
WB FZ: RM 6 to 9 Endrin ND
WB FZ: RM 6 to 9 Endrin aldehyde ND
WB FZ: RM 6 to 9 Endrin ketone ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Heptachlor ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND
WB FZ: RM 6 to 9 Methoxychlor ND
WB FZ: RM 6 to 9 Total Chlordanes 5.E-03 5.E-03
WB FZ: RM 6 to 9 Total DDD 3.E-02 3.E-02
WB FZ: RM 6 to 9 Total DDE 6.E-02 6.E-02
WB FZ: RM 6 to 9 Total DDT ND
WB FZ: RM 6 to 9 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 1.E-01 1.E-02 2.E-02 7.E-03 1.E-01 2.E-02 1.E-01 1.E+01 1.E-03 2.E+00
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-02 2.E-02
WB Study Area Wide Antimony 1.E-03 1.E-03
WB Study Area Wide Arsenic, inorganic 1.E-02 1.E-02
WB Study Area Wide Cadmium 2.E-02 2.E-02
WB Study Area Wide Chromium 1.E-04
WB Study Area Wide Copper 7.E-03 7.E-03
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-02 1.E-02
WB Study Area Wide Mercury 1.E-01 1.E-01
WB Study Area Wide Nickel 7.E-03 7.E-03
WB Study Area Wide Selenium 2.E-02 2.E-02
WB Study Area Wide Silver 3.E-04 3.E-04
WB Study Area Wide Thallium 9.E-03 9.E-03 9.E-03
WB Study Area Wide Zinc 8.E-02 8.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 4.E-03 4.E-03
WB Study Area Wide Dibutyltin ion 2.E-03 2.E-03
WB Study Area Wide Tributyltin ion 5.E-03 5.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 2.E-05
WB Study Area Wide 2-Methylnaphthalene 7.E-04 7.E-04
WB Study Area Wide Acenaphthene 1.E-04 1.E-04
WB Study Area Wide Acenaphthylene 6.E-06 6.E-06
WB Study Area Wide Anthracene 2.E-06
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 2.E-06 2.E-06
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 2.E-05 2.E-05
WB Study Area Wide Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
WB Study Area Wide Fluorene 9.E-05 9.E-05
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 2.E-04 2.E-04
WB Study Area Wide Phenanthrene 6.E-05 6.E-05
WB Study Area Wide Pyrene 2.E-05 2.E-05

Total Carcinogenic PAHs --
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 2.E-05
WB Study Area Wide Benzyl alcohol 2.E-05 2.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB Study Area Wide Dibenzofuran 2.E-05 2.E-05
WB Study Area Wide Hexachlorobenzene 9.E-04 9.E-04
WB Study Area Wide Hexachlorobutadiene 2.E-05 2.E-05
WB Study Area Wide Isophorone 7.E-06 7.E-06
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 4.E-04 4.E-04 4.E-04
WB Study Area Wide Phenol 4.E-05 4.E-05 4.E-05
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 2.E+01 2.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 3.E+01 3.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB Study Area Wide Total PCB TEQ 3.E+00 3.E+00
WB Study Area Wide Total TEQ 4.E+00 4.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 1.E-03 1.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 8.E-06 8.E-06
WB Study Area Wide delta-Hexachlorocyclohexane --
WB Study Area Wide Dieldrin 1.E-02 1.E-02
WB Study Area Wide Endrin 2.E-05 2.E-05
WB Study Area Wide Endrin aldehyde 3.E-06 3.E-06
WB Study Area Wide Endrin ketone 4.E-06 4.E-06
WB Study Area Wide gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB Study Area Wide Heptachlor 2.E-06 2.E-06
WB Study Area Wide Heptachlor epoxide 3.E-03 3.E-03
WB Study Area Wide Methoxychlor 3.E-05 3.E-05 3.E-05
WB Study Area Wide Total Chlordanes 7.E-03 7.E-03
WB Study Area Wide Total DDD 4.E-02 4.E-02
WB Study Area Wide Total DDE 6.E-02 6.E-02
WB Study Area Wide Total DDT 3.E-03 3.E-03
WB Study Area Wide Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 9.E-02 1.E-02 2.E-02 7.E-03 1.E-01 2.E-02 1.E-01 3.E+01 7.E-04 4.E+00 4.E-05 3.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 12 of 23



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 4.E-04 4.E-04
F FZ: RM 0 to 4 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 0 to 4 Cadmium 1.E-03 1.E-03
F FZ: RM 0 to 4 Chromium ND
F FZ: RM 0 to 4 Copper 4.E-03 4.E-03
F FZ: RM 0 to 4 Lead --
F FZ: RM 0 to 4 Manganese 4.E-03 4.E-03
F FZ: RM 0 to 4 Mercury 2.E-01 2.E-01
F FZ: RM 0 to 4 Nickel 7.E-04 7.E-04
F FZ: RM 0 to 4 Selenium 1.E-02 1.E-02
F FZ: RM 0 to 4 Thallium 1.E-02 1.E-02 1.E-02
F FZ: RM 0 to 4 Zinc 2.E-02 2.E-02
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 3.E-04 3.E-04
F FZ: RM 0 to 4 Dibutyltin ion 7.E-04 7.E-04
F FZ: RM 0 to 4 Tributyltin ion 4.E-03 4.E-03
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 1.E-05
F FZ: RM 0 to 4 2-Methylnaphthalene 1.E-04 1.E-04
F FZ: RM 0 to 4 Acenaphthene 6.E-05 6.E-05
F FZ: RM 0 to 4 Acenaphthylene 6.E-06 6.E-06
F FZ: RM 0 to 4 Anthracene 2.E-06
F FZ: RM 0 to 4 Benzo(a)anthracene --
F FZ: RM 0 to 4 Benzo(b)fluoranthene --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 7.E-07 7.E-07
F FZ: RM 0 to 4 Benzo(k)fluoranthene --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
F FZ: RM 0 to 4 Dibenzothiophene 5.E-06 5.E-06
F FZ: RM 0 to 4 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F FZ: RM 0 to 4 Fluorene 3.E-05 3.E-05
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
F FZ: RM 0 to 4 Naphthalene 2.E-05 2.E-05
F FZ: RM 0 to 4 Phenanthrene 4.E-05 4.E-05
F FZ: RM 0 to 4 Pyrene 3.E-05 3.E-05

Total Carcinogenic PAHs --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 1.E-05 1.E-05
F FZ: RM 0 to 4 Dibenzofuran 9.E-06 9.E-06
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 Hexachlorobenzene 6.E-04 6.E-04
F FZ: RM 0 to 4 Hexachlorobutadiene 4.E-06 4.E-06
F FZ: RM 0 to 4 Isophorone 8.E-06 8.E-06
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 6.E-04 6.E-04 6.E-04
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA
F FZ: RM 0 to 4 Total PCB Congeners --
F FZ: RM 0 to 4 Total PCBs, Adjusted 3.E+00 3.E+00
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F FZ: RM 0 to 4 Total PCB TEQ 4.E-01 4.E-01

Total TEQ 9.E-01 9.E-01
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 5.E-04 5.E-04
F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 8.E-07 8.E-07
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 4.E-06 4.E-06
F FZ: RM 0 to 4 Dieldrin 9.E-03 9.E-03
F FZ: RM 0 to 4 Endrin 2.E-05 2.E-05
F FZ: RM 0 to 4 Endrin aldehyde 2.E-06 2.E-06
F FZ: RM 0 to 4 Endrin ketone 2.E-06 2.E-06
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F FZ: RM 0 to 4 Heptachlor epoxide 3.E-03 3.E-03
F FZ: RM 0 to 4 Methoxychlor ND
F FZ: RM 0 to 4 Total Chlordanes 5.E-03 5.E-03
F FZ: RM 0 to 4 Total DDD 1.E-02 1.E-02
F FZ: RM 0 to 4 Total DDE 3.E-02 3.E-02
F FZ: RM 0 to 4 Total DDT 5.E-04 5.E-04
F FZ: RM 0 to 4 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 4.E-02 1.E-02 1.E-03 4.E-03 2.E-01 1.E-02 8.E-02 3.E+00 1.E-04 9.E-01
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 5.E-04 5.E-04
F FZ: RM 4 to 8 Arsenic, inorganic 7.E-03 7.E-03
F FZ: RM 4 to 8 Cadmium 8.E-04 8.E-04
F FZ: RM 4 to 8 Chromium 4.E-05
F FZ: RM 4 to 8 Copper 3.E-03 3.E-03
F FZ: RM 4 to 8 Lead --
F FZ: RM 4 to 8 Manganese 4.E-03 4.E-03
F FZ: RM 4 to 8 Mercury 2.E-01 2.E-01

DO NOT QUOTE OR CITE
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Nickel 2.E-03 2.E-03
F FZ: RM 4 to 8 Selenium 1.E-02 1.E-02
F FZ: RM 4 to 8 Thallium 3.E-03 3.E-03 3.E-03
F FZ: RM 4 to 8 Zinc 2.E-02 2.E-02
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 5.E-04 5.E-04
F FZ: RM 4 to 8 Dibutyltin ion 7.E-04 7.E-04
F FZ: RM 4 to 8 Tributyltin ion 4.E-03 4.E-03
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 2.E-05
F FZ: RM 4 to 8 2-Methylnaphthalene 2.E-04 2.E-04
F FZ: RM 4 to 8 Acenaphthene 2.E-04 2.E-04
F FZ: RM 4 to 8 Acenaphthylene 1.E-05 1.E-05
F FZ: RM 4 to 8 Anthracene 6.E-06
F FZ: RM 4 to 8 Benzo(a)anthracene ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
F FZ: RM 4 to 8 Dibenzothiophene 1.E-05 1.E-05
F FZ: RM 4 to 8 Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
F FZ: RM 4 to 8 Fluorene 6.E-05 6.E-05
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 4 to 8 Naphthalene 7.E-05 7.E-05
F FZ: RM 4 to 8 Phenanthrene 9.E-05 9.E-05
F FZ: RM 4 to 8 Pyrene 3.E-05 3.E-05

Total Carcinogenic PAHs --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 9.E-06 9.E-06
F FZ: RM 4 to 8 Dibenzofuran 2.E-05 2.E-05
F FZ: RM 4 to 8 Hexachlorobenzene 9.E-04 9.E-04
F FZ: RM 4 to 8 Hexachlorobutadiene 3.E-05 3.E-05
F FZ: RM 4 to 8 Isophorone 1.E-05 1.E-05
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 7.E-04 7.E-04 7.E-04
F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA
F FZ: RM 4 to 8 Total PCB Congeners --
F FZ: RM 4 to 8 Total PCBs, Adjusted 8.E+01 8.E+01
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F FZ: RM 4 to 8 Total PCB TEQ 2.E+00 2.E+00

Total TEQ 3.E+00 3.E+00
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 9.E-04 9.E-04
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 7.E-07 7.E-07
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 6.E-06 6.E-06
F FZ: RM 4 to 8 Dieldrin 9.E-03 9.E-03
F FZ: RM 4 to 8 Endrin 1.E-05 1.E-05
F FZ: RM 4 to 8 Endrin aldehyde ND
F FZ: RM 4 to 8 Endrin ketone 9.E-07 9.E-07
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F FZ: RM 4 to 8 Heptachlor epoxide 2.E-03 2.E-03
F FZ: RM 4 to 8 Methoxychlor ND
F FZ: RM 4 to 8 Total Chlordanes 5.E-03 5.E-03
F FZ: RM 4 to 8 Total DDD 6.E-02 6.E-02
F FZ: RM 4 to 8 Total DDE 8.E-02 8.E-02
F FZ: RM 4 to 8 Total DDT 1.E-02 1.E-02
F FZ: RM 4 to 8 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-02 7.E-03 1.E-03 3.E-03 2.E-01 1.E-02 2.E-01 8.E+01 2.E-04 3.E+00
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 3.E-04 3.E-04
F FZ: RM 8 to 12 Arsenic, inorganic 5.E-03 5.E-03
F FZ: RM 8 to 12 Cadmium 8.E-04 8.E-04
F FZ: RM 8 to 12 Chromium ND
F FZ: RM 8 to 12 Copper 3.E-03 3.E-03
F FZ: RM 8 to 12 Lead --
F FZ: RM 8 to 12 Manganese 4.E-03 4.E-03
F FZ: RM 8 to 12 Mercury 1.E-01 1.E-01
F FZ: RM 8 to 12 Nickel 5.E-04 5.E-04
F FZ: RM 8 to 12 Selenium 1.E-02 1.E-02
F FZ: RM 8 to 12 Thallium 3.E-03 3.E-03 3.E-03
F FZ: RM 8 to 12 Zinc 2.E-02 2.E-02
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND
F FZ: RM 8 to 12 Dibutyltin ion 2.E-03 2.E-03
F FZ: RM 8 to 12 Tributyltin ion 4.E-03 4.E-03
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 9.E-06
F FZ: RM 8 to 12 2-Methylnaphthalene 1.E-04 1.E-04
F FZ: RM 8 to 12 Acenaphthene 2.E-05 2.E-05
F FZ: RM 8 to 12 Acenaphthylene 5.E-06 5.E-06
F FZ: RM 8 to 12 Anthracene 1.E-06
F FZ: RM 8 to 12 Benzo(a)anthracene ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND
F FZ: RM 8 to 12 Dibenzothiophene 2.E-06 2.E-06
F FZ: RM 8 to 12 Fluoranthene ND
F FZ: RM 8 to 12 Fluorene 1.E-05 1.E-05
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 8 to 12 Naphthalene ND
F FZ: RM 8 to 12 Phenanthrene ND
F FZ: RM 8 to 12 Pyrene 8.E-06 8.E-06

Total Carcinogenic PAHs --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 1.E-05 1.E-05
F FZ: RM 8 to 12 Dibenzofuran 4.E-06 4.E-06
F FZ: RM 8 to 12 Hexachlorobenzene 7.E-04 7.E-04
F FZ: RM 8 to 12 Hexachlorobutadiene 4.E-06 4.E-06
F FZ: RM 8 to 12 Isophorone ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 6.E-04 6.E-04 6.E-04
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA
F FZ: RM 8 to 12 Total PCB Congeners --
F FZ: RM 8 to 12 Total PCBs, Adjusted 6.E+00 6.E+00
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 6.E-01 6.E-01
F FZ: RM 8 to 12 Total PCB TEQ 4.E-01 4.E-01

Total TEQ 1.E+00 1.E+00
F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 7.E-04 7.E-04
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 6.E-07 6.E-07
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 4.E-06 4.E-06
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Dieldrin 7.E-03 7.E-03
F FZ: RM 8 to 12 Endrin 1.E-05 1.E-05
F FZ: RM 8 to 12 Endrin aldehyde 9.E-07 9.E-07
F FZ: RM 8 to 12 Endrin ketone ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F FZ: RM 8 to 12 Heptachlor epoxide 2.E-03 2.E-03
F FZ: RM 8 to 12 Methoxychlor 3.E-07 3.E-07 3.E-07
F FZ: RM 8 to 12 Total Chlordanes 4.E-03 4.E-03
F FZ: RM 8 to 12 Total DDD 7.E-03 7.E-03
F FZ: RM 8 to 12 Total DDE 2.E-02 2.E-02
F FZ: RM 8 to 12 Total DDT 3.E-04 3.E-04
F FZ: RM 8 to 12 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 3.E-02 5.E-03 9.E-04 3.E-03 1.E-01 1.E-02 5.E-02 6.E+00 1.E-04 1.E+00 3.E-07
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 5.E-04 5.E-04
F FZ: RM 3 to 6 Arsenic, inorganic 9.E-03 9.E-03
F FZ: RM 3 to 6 Cadmium 9.E-04 9.E-04
F FZ: RM 3 to 6 Chromium 1.E-04
F FZ: RM 3 to 6 Copper 2.E-03 2.E-03
F FZ: RM 3 to 6 Lead --
F FZ: RM 3 to 6 Manganese 6.E-04 6.E-04
F FZ: RM 3 to 6 Mercury 4.E-01 4.E-01
F FZ: RM 3 to 6 Nickel 4.E-04 4.E-04
F FZ: RM 3 to 6 Selenium ND
F FZ: RM 3 to 6 Thallium 9.E-03 9.E-03 9.E-03
F FZ: RM 3 to 6 Zinc 2.E-02 2.E-02
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA
F FZ: RM 3 to 6 Dibutyltin ion NA
F FZ: RM 3 to 6 Tributyltin ion NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA
F FZ: RM 3 to 6 Acenaphthene NA
F FZ: RM 3 to 6 Acenaphthylene NA
F FZ: RM 3 to 6 Anthracene NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Benzo(k)fluoranthene NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA
F FZ: RM 3 to 6 Dibenzothiophene NA
F FZ: RM 3 to 6 Fluoranthene NA
F FZ: RM 3 to 6 Fluorene NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 3 to 6 Naphthalene NA
F FZ: RM 3 to 6 Phenanthrene NA
F FZ: RM 3 to 6 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA
F FZ: RM 3 to 6 Dibenzofuran NA
F FZ: RM 3 to 6 Hexachlorobenzene ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND
F FZ: RM 3 to 6 Isophorone NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 9.E+00 9.E+00
F FZ: RM 3 to 6 Total PCB Congeners NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA
F FZ: RM 3 to 6 Total PCB TEQ NA

Total TEQ --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Dieldrin ND
F FZ: RM 3 to 6 Endrin ND
F FZ: RM 3 to 6 Endrin aldehyde ND
F FZ: RM 3 to 6 Endrin ketone ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Heptachlor epoxide ND
F FZ: RM 3 to 6 Methoxychlor 2.E-04 2.E-04 2.E-04
F FZ: RM 3 to 6 Total Chlordanes 5.E-03 5.E-03
F FZ: RM 3 to 6 Total DDD 2.E-02 2.E-02
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Total DDE 5.E-02 5.E-02
F FZ: RM 3 to 6 Total DDT 1.E-02 1.E-02
F FZ: RM 3 to 6 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-02 9.E-03 9.E-04 2.E-03 4.E-01 6.E-04 1.E-01 2.E-04 2.E-04
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 4.E-04 4.E-04
F FZ: RM 6 to 9 Arsenic, inorganic 7.E-03 7.E-03
F FZ: RM 6 to 9 Cadmium 1.E-03 1.E-03
F FZ: RM 6 to 9 Chromium ND
F FZ: RM 6 to 9 Copper 3.E-03 3.E-03
F FZ: RM 6 to 9 Lead --
F FZ: RM 6 to 9 Manganese 4.E-04 4.E-04
F FZ: RM 6 to 9 Mercury 2.E-01 2.E-01
F FZ: RM 6 to 9 Nickel 5.E-04 5.E-04
F FZ: RM 6 to 9 Selenium ND
F FZ: RM 6 to 9 Thallium 6.E-03 6.E-03 6.E-03
F FZ: RM 6 to 9 Zinc 2.E-02 2.E-02
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA
F FZ: RM 6 to 9 Dibutyltin ion NA
F FZ: RM 6 to 9 Tributyltin ion NA
F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA
F FZ: RM 6 to 9 Acenaphthene NA
F FZ: RM 6 to 9 Acenaphthylene NA
F FZ: RM 6 to 9 Anthracene NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA
F FZ: RM 6 to 9 Dibenzothiophene NA
F FZ: RM 6 to 9 Fluoranthene NA
F FZ: RM 6 to 9 Fluorene NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 6 to 9 Naphthalene NA
F FZ: RM 6 to 9 Phenanthrene NA
F FZ: RM 6 to 9 Pyrene NA

Total Carcinogenic PAHs --
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA
F FZ: RM 6 to 9 Dibenzofuran NA
F FZ: RM 6 to 9 Hexachlorobenzene 2.E-02 2.E-02
F FZ: RM 6 to 9 Hexachlorobutadiene ND
F FZ: RM 6 to 9 Isophorone NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 1.E+01 1.E+01
F FZ: RM 6 to 9 Total PCB Congeners NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA
F FZ: RM 6 to 9 Total PCB TEQ NA

Total TEQ --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Dieldrin ND
F FZ: RM 6 to 9 Endrin ND
F FZ: RM 6 to 9 Endrin aldehyde ND
F FZ: RM 6 to 9 Endrin ketone ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Heptachlor epoxide ND
F FZ: RM 6 to 9 Methoxychlor ND
F FZ: RM 6 to 9 Total Chlordanes ND
F FZ: RM 6 to 9 Total DDD 3.E-02 3.E-02
F FZ: RM 6 to 9 Total DDE 4.E-02 4.E-02
F FZ: RM 6 to 9 Total DDT ND
F FZ: RM 6 to 9 Total Endosulfan ND

Exposure Point Total 3.E-02 7.E-03 1.E-03 3.E-03 2.E-01 5.E-04 9.E-02
F Study Area Wide Metals
F Study Area Wide Aluminum 4.E-04 4.E-04
F Study Area Wide Arsenic, inorganic 8.E-03 8.E-03
F Study Area Wide Cadmium 9.E-04 9.E-04
F Study Area Wide Chromium 3.E-05
F Study Area Wide Copper 3.E-03 3.E-03
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Lead --
F Study Area Wide Manganese 3.E-03 3.E-03
F Study Area Wide Mercury 2.E-01 2.E-01
F Study Area Wide Nickel 8.E-04 8.E-04
F Study Area Wide Selenium 1.E-02 1.E-02
F Study Area Wide Thallium 7.E-03 7.E-03 7.E-03
F Study Area Wide Zinc 2.E-02 2.E-02
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 3.E-04 3.E-04
F Study Area Wide Dibutyltin ion 1.E-03 1.E-03
F Study Area Wide Tributyltin ion 4.E-03 4.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 1.E-05
F Study Area Wide 2-Methylnaphthalene 2.E-04 2.E-04
F Study Area Wide Acenaphthene 9.E-05 9.E-05
F Study Area Wide Acenaphthylene 8.E-06 8.E-06
F Study Area Wide Anthracene 3.E-06
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 4.E-07 4.E-07
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 7.E-06 7.E-06
F Study Area Wide Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F Study Area Wide Fluorene 3.E-05 3.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 3.E-05 3.E-05
F Study Area Wide Phenanthrene 5.E-05 5.E-05
F Study Area Wide Pyrene 2.E-05 2.E-05

Total Carcinogenic PAHs --
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 1.E-05 1.E-05
F Study Area Wide Dibenzofuran 1.E-05 1.E-05
F Study Area Wide Hexachlorobenzene 4.E-03 4.E-03
F Study Area Wide Hexachlorobutadiene 1.E-05 1.E-05
F Study Area Wide Isophorone 8.E-06 8.E-06
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 7.E-04 7.E-04 7.E-04
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TABLE 5-101.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.E+01 1.E+01
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 3.E+01 3.E+01
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 7.E-01 7.E-01
F Study Area Wide Total PCB TEQ 8.E-01 8.E-01

Total TEQ 2.E+00 2.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 7.E-04 7.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 7.E-07 7.E-07
F Study Area Wide beta-Hexachlorocyclohexane 5.E-06 5.E-06
F Study Area Wide Dieldrin 8.E-03 8.E-03
F Study Area Wide Endrin 1.E-05 1.E-05
F Study Area Wide Endrin aldehyde 1.E-06 1.E-06
F Study Area Wide Endrin ketone 2.E-06 2.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F Study Area Wide Heptachlor epoxide 2.E-03 2.E-03
F Study Area Wide Methoxychlor 6.E-05 6.E-05 6.E-05
F Study Area Wide Total Chlordanes 4.E-03 4.E-03
F Study Area Wide Total DDD 3.E-02 3.E-02
F Study Area Wide Total DDE 5.E-02 5.E-02
F Study Area Wide Total DDT 5.E-03 5.E-03
F Study Area Wide Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 3.E-02 8.E-03 1.E-03 3.E-03 2.E-01 1.E-02 1.E-01 3.E+01 2.E-04 2.E+00 6.E-05

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FZ = Fishing zone.
g/day = Grams per day.

ND = Not Detected in given exposure area.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 9.E-02 9.E-02
WB FZ: RM 0 to 4 Antimony 1.E-02 1.E-02
WB FZ: RM 0 to 4 Arsenic, inorganic 8.E-02 8.E-02
WB FZ: RM 0 to 4 Cadmium 7.E-02 7.E-02
WB FZ: RM 0 to 4 Chromium 1.E-03
WB FZ: RM 0 to 4 Copper 4.E-02 4.E-02
WB FZ: RM 0 to 4 Lead --
WB FZ: RM 0 to 4 Manganese 5.E-02 5.E-02
WB FZ: RM 0 to 4 Mercury 6.E-01 6.E-01
WB FZ: RM 0 to 4 Nickel 3.E-02 3.E-02
WB FZ: RM 0 to 4 Selenium 7.E-02 7.E-02
WB FZ: RM 0 to 4 Silver 1.E-03 1.E-03
WB FZ: RM 0 to 4 Thallium 9.E-02 9.E-02 9.E-02
WB FZ: RM 0 to 4 Zinc 3.E-01 3.E-01
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 2.E-02 2.E-02
WB FZ: RM 0 to 4 Dibutyltin ion 2.E-02 2.E-02
WB FZ: RM 0 to 4 Tributyltin ion 3.E-02 3.E-02
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 7.E-05
WB FZ: RM 0 to 4 2-Methylnaphthalene 1.E-03 1.E-03
WB FZ: RM 0 to 4 Acenaphthene 6.E-04 6.E-04
WB FZ: RM 0 to 4 Acenaphthylene 2.E-05 2.E-05
WB FZ: RM 0 to 4 Anthracene 1.E-05
WB FZ: RM 0 to 4 Benzo(a)anthracene --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 1.E-05 1.E-05
WB FZ: RM 0 to 4 Benzo(k)fluoranthene --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
WB FZ: RM 0 to 4 Dibenzothiophene 4.E-05 4.E-05
WB FZ: RM 0 to 4 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB FZ: RM 0 to 4 Fluorene 2.E-04 2.E-04
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 0 to 4 Naphthalene 1.E-04 1.E-04
WB FZ: RM 0 to 4 Phenanthrene 3.E-04 3.E-04
WB FZ: RM 0 to 4 Pyrene 9.E-05 9.E-05

Total Carcinogenic PAHs --

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 1.E-04
WB FZ: RM 0 to 4 Benzyl alcohol 2.E-04 2.E-04
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB FZ: RM 0 to 4 Dibenzofuran 9.E-05 9.E-05
WB FZ: RM 0 to 4 Hexachlorobenzene 3.E-03 3.E-03
WB FZ: RM 0 to 4 Hexachlorobutadiene 3.E-05 3.E-05
WB FZ: RM 0 to 4 Isophorone 3.E-05 3.E-05
WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB FZ: RM 0 to 4 Phenol ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA
WB FZ: RM 0 to 4 Total PCB Congeners --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB FZ: RM 0 to 4 Total PCB TEQ 4.E+00 4.E+00
WB FZ: RM 0 to 4 Total TEQ 8.E+00 8.E+00
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 4.E-03 4.E-03
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane --
WB FZ: RM 0 to 4 Dieldrin 6.E-02 6.E-02
WB FZ: RM 0 to 4 Endrin 9.E-05 9.E-05
WB FZ: RM 0 to 4 Endrin aldehyde 3.E-05 3.E-05
WB FZ: RM 0 to 4 Endrin ketone 3.E-05 3.E-05
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 9.E-05 9.E-05 9.E-05
WB FZ: RM 0 to 4 Heptachlor 9.E-06 9.E-06
WB FZ: RM 0 to 4 Heptachlor epoxide 2.E-02 2.E-02
WB FZ: RM 0 to 4 Methoxychlor ND
WB FZ: RM 0 to 4 Total Chlordanes 3.E-02 3.E-02
WB FZ: RM 0 to 4 Total DDD 7.E-02 7.E-02
WB FZ: RM 0 to 4 Total DDE 2.E-01 2.E-01
WB FZ: RM 0 to 4 Total DDT 9.E-04 9.E-04
WB FZ: RM 0 to 4 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Totalb 4.E-01 8.E-02 7.E-02 4.E-02 7.E-01 1.E-01 5.E-01 2.E+01 1.E-03 8.E+00
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 1.E-01 1.E-01
WB FZ: RM 4 to 8 Antimony 2.E-02 2.E-02
WB FZ: RM 4 to 8 Arsenic, inorganic 4.E-02 4.E-02
WB FZ: RM 4 to 8 Cadmium 7.E-02 7.E-02
WB FZ: RM 4 to 8 Chromium 6.E-04
WB FZ: RM 4 to 8 Copper 3.E-02 3.E-02
WB FZ: RM 4 to 8 Lead --
WB FZ: RM 4 to 8 Manganese 5.E-02 5.E-02
WB FZ: RM 4 to 8 Mercury 6.E-01 6.E-01
WB FZ: RM 4 to 8 Nickel 3.E-02 3.E-02
WB FZ: RM 4 to 8 Selenium 8.E-02 8.E-02
WB FZ: RM 4 to 8 Silver 2.E-03 2.E-03
WB FZ: RM 4 to 8 Thallium 8.E-02 8.E-02 8.E-02
WB FZ: RM 4 to 8 Zinc 4.E-01 4.E-01
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 7.E-03 7.E-03
WB FZ: RM 4 to 8 Dibutyltin ion 6.E-03 6.E-03
WB FZ: RM 4 to 8 Tributyltin ion 2.E-02 2.E-02
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 2.E-04
WB FZ: RM 4 to 8 2-Methylnaphthalene 2.E-03 2.E-03
WB FZ: RM 4 to 8 Acenaphthene 2.E-03 2.E-03
WB FZ: RM 4 to 8 Acenaphthylene 7.E-05 7.E-05
WB FZ: RM 4 to 8 Anthracene 3.E-05
WB FZ: RM 4 to 8 Benzo(a)anthracene ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
WB FZ: RM 4 to 8 Dibenzothiophene 1.E-04 1.E-04
WB FZ: RM 4 to 8 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
WB FZ: RM 4 to 8 Fluorene 6.E-04 6.E-04
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 4 to 8 Naphthalene 4.E-04 4.E-04
WB FZ: RM 4 to 8 Phenanthrene 6.E-04 6.E-04
WB FZ: RM 4 to 8 Pyrene 3.E-04 3.E-04
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

Total Carcinogenic PAHs --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 1.E-04
WB FZ: RM 4 to 8 Benzyl alcohol 6.E-05 6.E-05
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB FZ: RM 4 to 8 Dibenzofuran 2.E-04 2.E-04
WB FZ: RM 4 to 8 Hexachlorobenzene 6.E-03 6.E-03
WB FZ: RM 4 to 8 Hexachlorobutadiene 3.E-04 3.E-04
WB FZ: RM 4 to 8 Isophorone 3.E-05 3.E-05
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB FZ: RM 4 to 8 Phenol ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA
WB FZ: RM 4 to 8 Total PCB Congeners --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 1.E+03 1.E+03
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB FZ: RM 4 to 8 Total PCB TEQ 1.E+02 1.E+02
WB FZ: RM 4 to 8 Total TEQ 1.E+02 1.E+02
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 6.E-03 6.E-03
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 7.E-06 7.E-06
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 7.E-05 7.E-05
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane --
WB FZ: RM 4 to 8 Dieldrin 6.E-02 6.E-02
WB FZ: RM 4 to 8 Endrin 1.E-04 1.E-04
WB FZ: RM 4 to 8 Endrin aldehyde ND
WB FZ: RM 4 to 8 Endrin ketone 3.E-06 3.E-06
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB FZ: RM 4 to 8 Heptachlor ND
WB FZ: RM 4 to 8 Heptachlor epoxide 1.E-02 1.E-02
WB FZ: RM 4 to 8 Methoxychlor ND
WB FZ: RM 4 to 8 Total Chlordanes 3.E-02 3.E-02
WB FZ: RM 4 to 8 Total DDD 6.E-01 6.E-01
WB FZ: RM 4 to 8 Total DDE 7.E-01 7.E-01
WB FZ: RM 4 to 8 Total DDT 3.E-02 3.E-02
WB FZ: RM 4 to 8 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 5.E-01 4.E-02 7.E-02 3.E-02 8.E-01 1.E-01 1.E+00 1.E+03 2.E-03 1.E+02
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 7.E-02 7.E-02
WB FZ: RM 8 to 12 Antimony ND
WB FZ: RM 8 to 12 Arsenic, inorganic 3.E-02 3.E-02
WB FZ: RM 8 to 12 Cadmium 9.E-02 9.E-02
WB FZ: RM 8 to 12 Chromium 5.E-04
WB FZ: RM 8 to 12 Copper 3.E-02 3.E-02
WB FZ: RM 8 to 12 Lead --
WB FZ: RM 8 to 12 Manganese 5.E-02 5.E-02
WB FZ: RM 8 to 12 Mercury 6.E-01 6.E-01
WB FZ: RM 8 to 12 Nickel 2.E-02 2.E-02
WB FZ: RM 8 to 12 Selenium 6.E-02 6.E-02
WB FZ: RM 8 to 12 Silver 8.E-04 8.E-04
WB FZ: RM 8 to 12 Thallium 2.E-02 2.E-02 2.E-02
WB FZ: RM 8 to 12 Zinc 3.E-01 3.E-01
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 9.E-02 9.E-02
WB FZ: RM 8 to 12 Dibutyltin ion 1.E-02 1.E-02
WB FZ: RM 8 to 12 Tributyltin ion 3.E-02 3.E-02
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 6.E-05
WB FZ: RM 8 to 12 2-Methylnaphthalene 1.E-03 1.E-03
WB FZ: RM 8 to 12 Acenaphthene 2.E-04 2.E-04
WB FZ: RM 8 to 12 Acenaphthylene 2.E-05 2.E-05
WB FZ: RM 8 to 12 Anthracene 8.E-06
WB FZ: RM 8 to 12 Benzo(a)anthracene ND
WB FZ: RM 8 to 12 Benzo(a)pyrene --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB FZ: RM 8 to 12 Benzo(k)fluoranthene --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene --
WB FZ: RM 8 to 12 Dibenzothiophene 5.E-04 5.E-04
WB FZ: RM 8 to 12 Fluoranthene ND
WB FZ: RM 8 to 12 Fluorene 9.E-05 9.E-05
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 8 to 12 Naphthalene 8.E-04 8.E-04
WB FZ: RM 8 to 12 Phenanthrene ND
WB FZ: RM 8 to 12 Pyrene 5.E-05 5.E-05

DO NOT QUOTE OR CITE
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

Total Carcinogenic PAHs --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 1.E-04
WB FZ: RM 8 to 12 Benzyl alcohol 6.E-05 6.E-05
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 3.E-03 3.E-03
WB FZ: RM 8 to 12 Dibenzofuran 3.E-05 3.E-05
WB FZ: RM 8 to 12 Hexachlorobenzene 4.E-03 4.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 4.E-05 4.E-05
WB FZ: RM 8 to 12 Isophorone ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB FZ: RM 8 to 12 Phenol 1.E-04 1.E-04 1.E-04
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA
WB FZ: RM 8 to 12 Total PCB Congeners --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 8.E+01 8.E+01
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB FZ: RM 8 to 12 Total PCB TEQ 5.E+00 5.E+00
WB FZ: RM 8 to 12 Total TEQ 9.E+00 9.E+00
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 6.E-03 6.E-03
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane --
WB FZ: RM 8 to 12 Dieldrin 5.E-02 5.E-02
WB FZ: RM 8 to 12 Endrin 1.E-04 1.E-04
WB FZ: RM 8 to 12 Endrin aldehyde 8.E-06 8.E-06
WB FZ: RM 8 to 12 Endrin ketone 5.E-05 5.E-05
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB FZ: RM 8 to 12 Heptachlor 1.E-05 1.E-05
WB FZ: RM 8 to 12 Heptachlor epoxide 1.E-02 1.E-02
WB FZ: RM 8 to 12 Methoxychlor 1.E-06 1.E-06 1.E-06
WB FZ: RM 8 to 12 Total Chlordanes 3.E-02 3.E-02
WB FZ: RM 8 to 12 Total DDD 5.E-02 5.E-02
WB FZ: RM 8 to 12 Total DDE 1.E-01 1.E-01
WB FZ: RM 8 to 12 Total DDT 7.E-04 7.E-04
WB FZ: RM 8 to 12 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 4.E-01 3.E-02 9.E-02 3.E-02 7.E-01 9.E-02 3.E-01 8.E+01 1.E-03 9.E+00 1.E-04 1.E-06
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 1.E-01 1.E-01
WB FZ: RM 3 to 6 Antimony ND
WB FZ: RM 3 to 6 Arsenic, inorganic 8.E-02 8.E-02
WB FZ: RM 3 to 6 Cadmium 1.E-01 1.E-01
WB FZ: RM 3 to 6 Chromium 1.E-03
WB FZ: RM 3 to 6 Copper 4.E-02 4.E-02
WB FZ: RM 3 to 6 Lead --
WB FZ: RM 3 to 6 Manganese 6.E-02 6.E-02
WB FZ: RM 3 to 6 Mercury 4.E-01 4.E-01
WB FZ: RM 3 to 6 Nickel 7.E-02 7.E-02
WB FZ: RM 3 to 6 Selenium 6.E-02 6.E-02
WB FZ: RM 3 to 6 Silver 3.E-03 3.E-03
WB FZ: RM 3 to 6 Thallium 8.E-02 8.E-02 8.E-02
WB FZ: RM 3 to 6 Zinc 3.E-01 3.E-01
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA
WB FZ: RM 3 to 6 Dibutyltin ion NA
WB FZ: RM 3 to 6 Tributyltin ion NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND
WB FZ: RM 3 to 6 Acenaphthene ND
WB FZ: RM 3 to 6 Acenaphthylene ND
WB FZ: RM 3 to 6 Anthracene ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND
WB FZ: RM 3 to 6 Dibenzothiophene NA
WB FZ: RM 3 to 6 Fluoranthene ND
WB FZ: RM 3 to 6 Fluorene ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 3 to 6 Naphthalene ND
WB FZ: RM 3 to 6 Phenanthrene ND
WB FZ: RM 3 to 6 Pyrene ND

Total Carcinogenic PAHs --
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND
WB FZ: RM 3 to 6 Benzyl alcohol ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND
WB FZ: RM 3 to 6 Dibenzofuran ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND
WB FZ: RM 3 to 6 Isophorone ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND
WB FZ: RM 3 to 6 Phenol ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 4.E+02 4.E+02
WB FZ: RM 3 to 6 Total PCB Congeners --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 4.E+02 4.E+02
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 9.E+00 9.E+00
WB FZ: RM 3 to 6 Total PCB TEQ 2.E+01 2.E+01
WB FZ: RM 3 to 6 Total TEQ 3.E+01 3.E+01
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Dieldrin ND
WB FZ: RM 3 to 6 Endrin ND
WB FZ: RM 3 to 6 Endrin aldehyde ND
WB FZ: RM 3 to 6 Endrin ketone ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Heptachlor ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND
WB FZ: RM 3 to 6 Methoxychlor 9.E-04 9.E-04 9.E-04
WB FZ: RM 3 to 6 Total Chlordanes 5.E-02 5.E-02
WB FZ: RM 3 to 6 Total DDD 4.E-01 4.E-01
WB FZ: RM 3 to 6 Total DDE 6.E-01 6.E-01
WB FZ: RM 3 to 6 Total DDT 1.E-01 1.E-01
WB FZ: RM 3 to 6 Total Endosulfan ND

Exposure Point Total 4.E-01 8.E-02 1.E-01 4.E-02 7.E-01 1.E-01 1.E+00 4.E+02 3.E+01 9.E-04
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 1.E-01 1.E-01
WB FZ: RM 6 to 9 Antimony ND
WB FZ: RM 6 to 9 Arsenic, inorganic 5.E-02 5.E-02
WB FZ: RM 6 to 9 Cadmium 7.E-02 7.E-02
WB FZ: RM 6 to 9 Chromium 6.E-04
WB FZ: RM 6 to 9 Copper 3.E-02 3.E-02
WB FZ: RM 6 to 9 Lead --
WB FZ: RM 6 to 9 Manganese 5.E-02 5.E-02
WB FZ: RM 6 to 9 Mercury 5.E-01 5.E-01
WB FZ: RM 6 to 9 Nickel 3.E-02 3.E-02
WB FZ: RM 6 to 9 Selenium 8.E-02 8.E-02
WB FZ: RM 6 to 9 Silver 3.E-03 3.E-03
WB FZ: RM 6 to 9 Thallium 3.E-02 3.E-02 3.E-02
WB FZ: RM 6 to 9 Zinc 4.E-01 4.E-01
WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA
WB FZ: RM 6 to 9 Dibutyltin ion NA
WB FZ: RM 6 to 9 Tributyltin ion NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 1.E-02 1.E-02
WB FZ: RM 6 to 9 Acenaphthene 1.E-03 1.E-03
WB FZ: RM 6 to 9 Acenaphthylene ND
WB FZ: RM 6 to 9 Anthracene ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND
WB FZ: RM 6 to 9 Dibenzothiophene NA
WB FZ: RM 6 to 9 Fluoranthene ND
WB FZ: RM 6 to 9 Fluorene 1.E-03 1.E-03
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 6 to 9 Naphthalene 3.E-03 3.E-03
WB FZ: RM 6 to 9 Phenanthrene ND
WB FZ: RM 6 to 9 Pyrene ND

Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND
WB FZ: RM 6 to 9 Benzyl alcohol ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND
WB FZ: RM 6 to 9 Dibenzofuran ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND
WB FZ: RM 6 to 9 Isophorone ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND
WB FZ: RM 6 to 9 Phenol ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 6.E+01 6.E+01
WB FZ: RM 6 to 9 Total PCB Congeners --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 7.E+01 7.E+01
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB FZ: RM 6 to 9 Total PCB TEQ 7.E+00 7.E+00
WB FZ: RM 6 to 9 Total TEQ 1.E+01 1.E+01
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Dieldrin ND
WB FZ: RM 6 to 9 Endrin ND
WB FZ: RM 6 to 9 Endrin aldehyde ND
WB FZ: RM 6 to 9 Endrin ketone ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Heptachlor ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND
WB FZ: RM 6 to 9 Methoxychlor ND
WB FZ: RM 6 to 9 Total Chlordanes 5.E-02 5.E-02
WB FZ: RM 6 to 9 Total DDD 1.E-01 1.E-01
WB FZ: RM 6 to 9 Total DDE 3.E-01 3.E-01
WB FZ: RM 6 to 9 Total DDT ND
WB FZ: RM 6 to 9 Total Endosulfan 2.E-03 2.E-03 2.E-03 2.E-03

Exposure Point Total 4.E-01 5.E-02 7.E-02 3.E-02 7.E-01 1.E-01 5.E-01 7.E+01 1.E-02 1.E+01
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-01 1.E-01
WB Study Area Wide Antimony 2.E-02 2.E-02
WB Study Area Wide Arsenic, inorganic 6.E-02 6.E-02
WB Study Area Wide Cadmium 7.E-02 7.E-02
WB Study Area Wide Chromium 7.E-04
WB Study Area Wide Copper 3.E-02 3.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 5.E-02 5.E-02
WB Study Area Wide Mercury 5.E-01 5.E-01
WB Study Area Wide Nickel 4.E-02 4.E-02
WB Study Area Wide Selenium 7.E-02 7.E-02
WB Study Area Wide Silver 2.E-03 2.E-03
WB Study Area Wide Thallium 6.E-02 6.E-02 6.E-02
WB Study Area Wide Zinc 3.E-01 3.E-01
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 6.E-02 6.E-02
WB Study Area Wide Dibutyltin ion 1.E-02 1.E-02
WB Study Area Wide Tributyltin ion 2.E-02 2.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 1.E-04
WB Study Area Wide 2-Methylnaphthalene 3.E-03 3.E-03
WB Study Area Wide Acenaphthene 8.E-04 8.E-04
WB Study Area Wide Acenaphthylene 6.E-05 6.E-05
WB Study Area Wide Anthracene 1.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 2.E-05 2.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 3.E-04 3.E-04
WB Study Area Wide Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB Study Area Wide Fluorene 5.E-04 5.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 1.E-03 1.E-03
WB Study Area Wide Phenanthrene 4.E-04 4.E-04
WB Study Area Wide Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 1.E-04
WB Study Area Wide Benzyl alcohol 2.E-04 2.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 7.E-03 7.E-03
WB Study Area Wide Dibenzofuran 1.E-04 1.E-04
WB Study Area Wide Hexachlorobenzene 4.E-03 4.E-03
WB Study Area Wide Hexachlorobutadiene 2.E-04 2.E-04
WB Study Area Wide Isophorone 3.E-05 3.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB Study Area Wide Phenol 1.E-04 1.E-04 1.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+02 3.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 5.E+02 5.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB Study Area Wide Total PCB TEQ 3.E+01 3.E+01
WB Study Area Wide Total TEQ 3.E+01 3.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 5.E-03 5.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 6.E-05 6.E-05
WB Study Area Wide delta-Hexachlorocyclohexane --
WB Study Area Wide Dieldrin 5.E-02 5.E-02
WB Study Area Wide Endrin 9.E-05 9.E-05
WB Study Area Wide Endrin aldehyde 3.E-05 3.E-05
WB Study Area Wide Endrin ketone 5.E-05 5.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB Study Area Wide Heptachlor 1.E-05 1.E-05
WB Study Area Wide Heptachlor epoxide 1.E-02 1.E-02
WB Study Area Wide Methoxychlor 9.E-04 9.E-04 9.E-04
WB Study Area Wide Total Chlordanes 3.E-02 3.E-02
WB Study Area Wide Total DDD 2.E-01 2.E-01
WB Study Area Wide Total DDE 3.E-01 3.E-01
WB Study Area Wide Total DDT 4.E-02 4.E-02
WB Study Area Wide Total Endosulfan 6.E-04 6.E-04 6.E-04 6.E-04

Exposure Point Total 4.E-01 6.E-02 7.E-02 3.E-02 7.E-01 1.E-01 8.E-01 5.E+02 3.E-03 3.E+01 1.E-04 9.E-04
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 2.E-03 2.E-03
F FZ: RM 0 to 4 Arsenic, inorganic 7.E-02 7.E-02
F FZ: RM 0 to 4 Cadmium 5.E-03 5.E-03
F FZ: RM 0 to 4 Chromium ND
F FZ: RM 0 to 4 Copper 2.E-02 2.E-02
F FZ: RM 0 to 4 Lead --
F FZ: RM 0 to 4 Manganese 2.E-02 2.E-02
F FZ: RM 0 to 4 Mercury 8.E-01 8.E-01
F FZ: RM 0 to 4 Nickel 4.E-03 4.E-03
F FZ: RM 0 to 4 Selenium 6.E-02 6.E-02
F FZ: RM 0 to 4 Thallium 1.E-01 1.E-01 1.E-01
F FZ: RM 0 to 4 Zinc 1.E-01 1.E-01
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 1.E-03 1.E-03
F FZ: RM 0 to 4 Dibutyltin ion 6.E-03 6.E-03
F FZ: RM 0 to 4 Tributyltin ion 2.E-02 2.E-02
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 6.E-05
F FZ: RM 0 to 4 2-Methylnaphthalene 8.E-04 8.E-04
F FZ: RM 0 to 4 Acenaphthene 4.E-04 4.E-04
F FZ: RM 0 to 4 Acenaphthylene 3.E-05 3.E-05
F FZ: RM 0 to 4 Anthracene 1.E-05
F FZ: RM 0 to 4 Benzo(a)anthracene --
F FZ: RM 0 to 4 Benzo(b)fluoranthene --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 6.E-06 6.E-06
F FZ: RM 0 to 4 Benzo(k)fluoranthene --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
F FZ: RM 0 to 4 Dibenzothiophene 3.E-05 3.E-05
F FZ: RM 0 to 4 Fluoranthene 9.E-05 9.E-05 9.E-05 9.E-05
F FZ: RM 0 to 4 Fluorene 1.E-04 1.E-04
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
F FZ: RM 0 to 4 Naphthalene 1.E-04 1.E-04
F FZ: RM 0 to 4 Phenanthrene 3.E-04 3.E-04
F FZ: RM 0 to 4 Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 7.E-05 7.E-05

DO NOT QUOTE OR CITE
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 Dibenzofuran 6.E-05 6.E-05
F FZ: RM 0 to 4 Hexachlorobenzene 3.E-03 3.E-03
F FZ: RM 0 to 4 Hexachlorobutadiene 2.E-05 2.E-05
F FZ: RM 0 to 4 Isophorone 5.E-05 5.E-05
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 4.E-03 4.E-03 4.E-03
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA
F FZ: RM 0 to 4 Total PCB Congeners --
F FZ: RM 0 to 4 Total PCBs, Adjusted 1.E+01 1.E+01
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 3.E+00 3.E+00
F FZ: RM 0 to 4 Total PCB TEQ 2.E+00 2.E+00

Total TEQ 5.E+00 5.E+00
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 3.E-03 3.E-03
F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 4.E-06 4.E-06
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 3.E-05 3.E-05
F FZ: RM 0 to 4 Dieldrin 4.E-02 4.E-02
F FZ: RM 0 to 4 Endrin 7.E-05 7.E-05
F FZ: RM 0 to 4 Endrin aldehyde 1.E-05 1.E-05
F FZ: RM 0 to 4 Endrin ketone 2.E-05 2.E-05
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
F FZ: RM 0 to 4 Heptachlor epoxide 1.E-02 1.E-02
F FZ: RM 0 to 4 Methoxychlor ND
F FZ: RM 0 to 4 Total Chlordanes 2.E-02 2.E-02
F FZ: RM 0 to 4 Total DDD 5.E-02 5.E-02
F FZ: RM 0 to 4 Total DDE 2.E-01 2.E-01
F FZ: RM 0 to 4 Total DDT 3.E-03 3.E-03
F FZ: RM 0 to 4 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 7.E-02 6.E-03 2.E-02 8.E-01 7.E-02 4.E-01 1.E+01 8.E-04 5.E+00
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 3.E-03 3.E-03
F FZ: RM 4 to 8 Arsenic, inorganic 4.E-02 4.E-02
F FZ: RM 4 to 8 Cadmium 4.E-03 4.E-03
F FZ: RM 4 to 8 Chromium 5.E-04
F FZ: RM 4 to 8 Copper 1.E-02 1.E-02
F FZ: RM 4 to 8 Lead --
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Manganese 2.E-02 2.E-02
F FZ: RM 4 to 8 Mercury 8.E-01 8.E-01
F FZ: RM 4 to 8 Nickel 2.E-02 2.E-02
F FZ: RM 4 to 8 Selenium 6.E-02 6.E-02
F FZ: RM 4 to 8 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 4 to 8 Zinc 1.E-01 1.E-01
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 4.E-03 4.E-03
F FZ: RM 4 to 8 Dibutyltin ion 5.E-03 5.E-03
F FZ: RM 4 to 8 Tributyltin ion 2.E-02 2.E-02
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 9.E-05
F FZ: RM 4 to 8 2-Methylnaphthalene 1.E-03 1.E-03
F FZ: RM 4 to 8 Acenaphthene 1.E-03 1.E-03
F FZ: RM 4 to 8 Acenaphthylene 7.E-05 7.E-05
F FZ: RM 4 to 8 Anthracene 3.E-05
F FZ: RM 4 to 8 Benzo(a)anthracene ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
F FZ: RM 4 to 8 Dibenzothiophene 8.E-05 8.E-05
F FZ: RM 4 to 8 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F FZ: RM 4 to 8 Fluorene 3.E-04 3.E-04
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 4 to 8 Naphthalene 4.E-04 4.E-04
F FZ: RM 4 to 8 Phenanthrene 5.E-04 5.E-04
F FZ: RM 4 to 8 Pyrene 1.E-04 1.E-04

Total Carcinogenic PAHs --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 6.E-05 6.E-05
F FZ: RM 4 to 8 Dibenzofuran 9.E-05 9.E-05
F FZ: RM 4 to 8 Hexachlorobenzene 5.E-03 5.E-03
F FZ: RM 4 to 8 Hexachlorobutadiene 2.E-04 2.E-04
F FZ: RM 4 to 8 Isophorone 5.E-05 5.E-05
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 3.E-03 3.E-03 3.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 15 of 23



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA
F FZ: RM 4 to 8 Total PCB Congeners --
F FZ: RM 4 to 8 Total PCBs, Adjusted 1.E+03 1.E+03
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 5.E+00 5.E+00
F FZ: RM 4 to 8 Total PCB TEQ 2.E+01 2.E+01

Total TEQ 2.E+01 2.E+01
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 4.E-03 4.E-03
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 4.E-05 4.E-05
F FZ: RM 4 to 8 Dieldrin 5.E-02 5.E-02
F FZ: RM 4 to 8 Endrin 8.E-05 8.E-05
F FZ: RM 4 to 8 Endrin aldehyde ND
F FZ: RM 4 to 8 Endrin ketone 4.E-06 4.E-06
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
F FZ: RM 4 to 8 Heptachlor epoxide 1.E-02 1.E-02
F FZ: RM 4 to 8 Methoxychlor ND
F FZ: RM 4 to 8 Total Chlordanes 2.E-02 2.E-02
F FZ: RM 4 to 8 Total DDD 4.E-01 4.E-01
F FZ: RM 4 to 8 Total DDE 5.E-01 5.E-01
F FZ: RM 4 to 8 Total DDT 8.E-02 8.E-02
F FZ: RM 4 to 8 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 1.E-01 4.E-02 5.E-03 1.E-02 8.E-01 9.E-02 1.E+00 1.E+03 1.E-03 2.E+01
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 1.E-03 1.E-03
F FZ: RM 8 to 12 Arsenic, inorganic 2.E-02 2.E-02
F FZ: RM 8 to 12 Cadmium 7.E-03 7.E-03
F FZ: RM 8 to 12 Chromium ND
F FZ: RM 8 to 12 Copper 1.E-02 1.E-02
F FZ: RM 8 to 12 Lead --
F FZ: RM 8 to 12 Manganese 2.E-02 2.E-02
F FZ: RM 8 to 12 Mercury 6.E-01 6.E-01
F FZ: RM 8 to 12 Nickel 2.E-03 2.E-03
F FZ: RM 8 to 12 Selenium 4.E-02 4.E-02
F FZ: RM 8 to 12 Thallium 3.E-02 3.E-02 3.E-02
F FZ: RM 8 to 12 Zinc 1.E-01 1.E-01
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND
F FZ: RM 8 to 12 Dibutyltin ion 3.E-02 3.E-02
F FZ: RM 8 to 12 Tributyltin ion 4.E-02 4.E-02
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 5.E-05
F FZ: RM 8 to 12 2-Methylnaphthalene 6.E-04 6.E-04
F FZ: RM 8 to 12 Acenaphthene 1.E-04 1.E-04
F FZ: RM 8 to 12 Acenaphthylene 3.E-05 3.E-05
F FZ: RM 8 to 12 Anthracene 8.E-06
F FZ: RM 8 to 12 Benzo(a)anthracene ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND
F FZ: RM 8 to 12 Dibenzothiophene 1.E-05 1.E-05
F FZ: RM 8 to 12 Fluoranthene ND
F FZ: RM 8 to 12 Fluorene 5.E-05 5.E-05
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 8 to 12 Naphthalene ND
F FZ: RM 8 to 12 Phenanthrene ND
F FZ: RM 8 to 12 Pyrene 4.E-05 4.E-05

Total Carcinogenic PAHs --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 8.E-05 8.E-05
F FZ: RM 8 to 12 Dibenzofuran 2.E-05 2.E-05
F FZ: RM 8 to 12 Hexachlorobenzene 3.E-03 3.E-03
F FZ: RM 8 to 12 Hexachlorobutadiene 3.E-05 3.E-05
F FZ: RM 8 to 12 Isophorone ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 3.E-03 3.E-03 3.E-03
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA
F FZ: RM 8 to 12 Total PCB Congeners --
F FZ: RM 8 to 12 Total PCBs, Adjusted 4.E+01 4.E+01
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 3.E+00 3.E+00
F FZ: RM 8 to 12 Total PCB TEQ 3.E+00 3.E+00

Total TEQ 5.E+00 5.E+00
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 4.E-03 4.E-03
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 2.E-05 2.E-05
F FZ: RM 8 to 12 Dieldrin 3.E-02 3.E-02
F FZ: RM 8 to 12 Endrin 7.E-05 7.E-05
F FZ: RM 8 to 12 Endrin aldehyde 5.E-06 5.E-06
F FZ: RM 8 to 12 Endrin ketone ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
F FZ: RM 8 to 12 Heptachlor epoxide 7.E-03 7.E-03
F FZ: RM 8 to 12 Methoxychlor 1.E-06 1.E-06 1.E-06
F FZ: RM 8 to 12 Total Chlordanes 2.E-02 2.E-02
F FZ: RM 8 to 12 Total DDD 3.E-02 3.E-02
F FZ: RM 8 to 12 Total DDE 1.E-01 1.E-01
F FZ: RM 8 to 12 Total DDT 2.E-03 2.E-03
F FZ: RM 8 to 12 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 1.E-01 2.E-02 7.E-03 1.E-02 6.E-01 5.E-02 2.E-01 4.E+01 6.E-04 5.E+00 1.E-06
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 3.E-03 3.E-03
F FZ: RM 3 to 6 Arsenic, inorganic 6.E-02 6.E-02
F FZ: RM 3 to 6 Cadmium 5.E-03 5.E-03
F FZ: RM 3 to 6 Chromium 1.E-03
F FZ: RM 3 to 6 Copper 1.E-02 1.E-02
F FZ: RM 3 to 6 Lead --
F FZ: RM 3 to 6 Manganese 3.E-03 3.E-03
F FZ: RM 3 to 6 Mercury 2.E+00 2.E+00
F FZ: RM 3 to 6 Nickel 5.E-03 5.E-03
F FZ: RM 3 to 6 Selenium ND
F FZ: RM 3 to 6 Thallium 4.E-02 4.E-02 4.E-02
F FZ: RM 3 to 6 Zinc 1.E-01 1.E-01
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA
F FZ: RM 3 to 6 Dibutyltin ion NA
F FZ: RM 3 to 6 Tributyltin ion NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA
F FZ: RM 3 to 6 Acenaphthene NA
F FZ: RM 3 to 6 Acenaphthylene NA
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Anthracene NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA
F FZ: RM 3 to 6 Dibenzothiophene NA
F FZ: RM 3 to 6 Fluoranthene NA
F FZ: RM 3 to 6 Fluorene NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 3 to 6 Naphthalene NA
F FZ: RM 3 to 6 Phenanthrene NA
F FZ: RM 3 to 6 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA
F FZ: RM 3 to 6 Dibenzofuran NA
F FZ: RM 3 to 6 Hexachlorobenzene ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND
F FZ: RM 3 to 6 Isophorone NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 6.E+01 6.E+01
F FZ: RM 3 to 6 Total PCB Congeners NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA
F FZ: RM 3 to 6 Total PCB TEQ NA

Total TEQ --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Dieldrin ND
F FZ: RM 3 to 6 Endrin ND
F FZ: RM 3 to 6 Endrin aldehyde ND
F FZ: RM 3 to 6 Endrin ketone ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 19 of 23



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Heptachlor epoxide ND
F FZ: RM 3 to 6 Methoxychlor 2.E-03 2.E-03 2.E-03
F FZ: RM 3 to 6 Total Chlordanes 3.E-02 3.E-02
F FZ: RM 3 to 6 Total DDD 9.E-02 9.E-02
F FZ: RM 3 to 6 Total DDE 3.E-01 3.E-01
F FZ: RM 3 to 6 Total DDT 1.E-01 1.E-01
F FZ: RM 3 to 6 Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 1.E-01 6.E-02 5.E-03 1.E-02 2.E+00 6.E-03 6.E-01 2.E-03 2.E-03
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 2.E-03 2.E-03
F FZ: RM 6 to 9 Arsenic, inorganic 3.E-02 3.E-02
F FZ: RM 6 to 9 Cadmium 9.E-03 9.E-03
F FZ: RM 6 to 9 Chromium ND
F FZ: RM 6 to 9 Copper 1.E-02 1.E-02
F FZ: RM 6 to 9 Lead --
F FZ: RM 6 to 9 Manganese 2.E-03 2.E-03
F FZ: RM 6 to 9 Mercury 1.E+00 1.E+00
F FZ: RM 6 to 9 Nickel 3.E-03 3.E-03
F FZ: RM 6 to 9 Selenium ND
F FZ: RM 6 to 9 Thallium 5.E-02 5.E-02 5.E-02
F FZ: RM 6 to 9 Zinc 9.E-02 9.E-02
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA
F FZ: RM 6 to 9 Dibutyltin ion NA
F FZ: RM 6 to 9 Tributyltin ion NA
F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA
F FZ: RM 6 to 9 Acenaphthene NA
F FZ: RM 6 to 9 Acenaphthylene NA
F FZ: RM 6 to 9 Anthracene NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA
F FZ: RM 6 to 9 Dibenzothiophene NA
F FZ: RM 6 to 9 Fluoranthene NA
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 Fluorene NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 6 to 9 Naphthalene NA
F FZ: RM 6 to 9 Phenanthrene NA
F FZ: RM 6 to 9 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA
F FZ: RM 6 to 9 Dibenzofuran NA
F FZ: RM 6 to 9 Hexachlorobenzene 2.E-01 2.E-01
F FZ: RM 6 to 9 Hexachlorobutadiene ND
F FZ: RM 6 to 9 Isophorone NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 7.E+01 7.E+01
F FZ: RM 6 to 9 Total PCB Congeners NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA
F FZ: RM 6 to 9 Total PCB TEQ NA

Total TEQ --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Dieldrin ND
F FZ: RM 6 to 9 Endrin ND
F FZ: RM 6 to 9 Endrin aldehyde ND
F FZ: RM 6 to 9 Endrin ketone ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Heptachlor epoxide ND
F FZ: RM 6 to 9 Methoxychlor ND
F FZ: RM 6 to 9 Total Chlordanes ND
F FZ: RM 6 to 9 Total DDD 2.E-01 2.E-01
F FZ: RM 6 to 9 Total DDE 2.E-01 2.E-01
F FZ: RM 6 to 9 Total DDT ND
F FZ: RM 6 to 9 Total Endosulfan ND

Exposure Point Total 1.E-01 3.E-02 9.E-03 1.E-02 1.E+00 3.E-03 6.E-01
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Metals
F Study Area Wide Aluminum 2.E-03 2.E-03
F Study Area Wide Arsenic, inorganic 4.E-02 4.E-02
F Study Area Wide Cadmium 5.E-03 5.E-03
F Study Area Wide Chromium 1.E-03
F Study Area Wide Copper 1.E-02 1.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 2.E-02 2.E-02
F Study Area Wide Mercury 2.E+00 2.E+00
F Study Area Wide Nickel 9.E-03 9.E-03
F Study Area Wide Selenium 6.E-02 6.E-02
F Study Area Wide Thallium 4.E-02 4.E-02 4.E-02
F Study Area Wide Zinc 1.E-01 1.E-01
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 4.E-03 4.E-03
F Study Area Wide Dibutyltin ion 3.E-02 3.E-02
F Study Area Wide Tributyltin ion 2.E-02 2.E-02
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 6.E-05
F Study Area Wide 2-Methylnaphthalene 8.E-04 8.E-04
F Study Area Wide Acenaphthene 7.E-04 7.E-04
F Study Area Wide Acenaphthylene 5.E-05 5.E-05
F Study Area Wide Anthracene 2.E-05
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 6.E-06 6.E-06
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 4.E-05 4.E-05
F Study Area Wide Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F Study Area Wide Fluorene 2.E-04 2.E-04
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 4.E-04 4.E-04
F Study Area Wide Phenanthrene 3.E-04 3.E-04
F Study Area Wide Pyrene 1.E-04 1.E-04

Total Carcinogenic PAHs --
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 6.E-05 6.E-05
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TABLE 5-102.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Dibenzofuran 6.E-05 6.E-05
F Study Area Wide Hexachlorobenzene 7.E-02 7.E-02
F Study Area Wide Hexachlorobutadiene 2.E-04 2.E-04
F Study Area Wide Isophorone 5.E-05 5.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 3.E-03 3.E-03 3.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 6.E+01 6.E+01
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 6.E+02 6.E+02
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 4.E+00 4.E+00
F Study Area Wide Total PCB TEQ 1.E+01 1.E+01

Total TEQ 1.E+01 1.E+01
F Study Area Wide Pesticides
F Study Area Wide Aldrin 4.E-03 4.E-03
F Study Area Wide alpha-Hexachlorocyclohexane 4.E-06 4.E-06
F Study Area Wide beta-Hexachlorocyclohexane 3.E-05 3.E-05
F Study Area Wide Dieldrin 4.E-02 4.E-02
F Study Area Wide Endrin 7.E-05 7.E-05
F Study Area Wide Endrin aldehyde 1.E-05 1.E-05
F Study Area Wide Endrin ketone 2.E-05 2.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
F Study Area Wide Heptachlor epoxide 1.E-02 1.E-02
F Study Area Wide Methoxychlor 2.E-03 2.E-03 2.E-03
F Study Area Wide Total Chlordanes 2.E-02 2.E-02
F Study Area Wide Total DDD 2.E-01 2.E-01
F Study Area Wide Total DDE 2.E-01 2.E-01
F Study Area Wide Total DDT 4.E-02 4.E-02
F Study Area Wide Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 1.E-01 4.E-02 6.E-03 1.E-02 2.E+00 8.E-02 7.E-01 6.E+02 8.E-04 1.E+01 2.E-03

Notes:
a
b

Abbreviations: g/day = Grams per day.
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane. ND = Not Detected in given exposure area.
DDE = Dichlorodiphenyldichloroethylene. NL = Not listed.
DDT = Dichlorodiphenyltrichloroethane.
FZ = Fishing zone.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

PAHs = Polynuclear Aromatic Hydrocarbons.

PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 6.E-02 6.E-02
WB FZ: RM 0 to 4 Antimony 7.E-03 7.E-03
WB FZ: RM 0 to 4 Arsenic, inorganic 6.E-02 6.E-02
WB FZ: RM 0 to 4 Cadmium 6.E-02 6.E-02
WB FZ: RM 0 to 4 Chromium 6.E-04
WB FZ: RM 0 to 4 Copper 3.E-02 3.E-02
WB FZ: RM 0 to 4 Lead --
WB FZ: RM 0 to 4 Manganese 4.E-02 4.E-02
WB FZ: RM 0 to 4 Mercury 5.E-01 5.E-01
WB FZ: RM 0 to 4 Nickel 2.E-02 2.E-02
WB FZ: RM 0 to 4 Selenium 7.E-02 7.E-02
WB FZ: RM 0 to 4 Silver 9.E-04 9.E-04
WB FZ: RM 0 to 4 Thallium 5.E-02 5.E-02 5.E-02
WB FZ: RM 0 to 4 Zinc 3.E-01 3.E-01
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 8.E-03 8.E-03
WB FZ: RM 0 to 4 Dibutyltin ion 9.E-03 9.E-03
WB FZ: RM 0 to 4 Tributyltin ion 2.E-02 2.E-02
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 6.E-05
WB FZ: RM 0 to 4 2-Methylnaphthalene 8.E-04 8.E-04
WB FZ: RM 0 to 4 Acenaphthene 4.E-04 4.E-04
WB FZ: RM 0 to 4 Acenaphthylene 2.E-05 2.E-05
WB FZ: RM 0 to 4 Anthracene 6.E-06
WB FZ: RM 0 to 4 Benzo(a)anthracene --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 8.E-06 8.E-06
WB FZ: RM 0 to 4 Benzo(k)fluoranthene --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
WB FZ: RM 0 to 4 Dibenzothiophene 3.E-05 3.E-05
WB FZ: RM 0 to 4 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB FZ: RM 0 to 4 Fluorene 2.E-04 2.E-04
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 0 to 4 Naphthalene 1.E-04 1.E-04
WB FZ: RM 0 to 4 Phenanthrene 2.E-04 2.E-04
WB FZ: RM 0 to 4 Pyrene 6.E-05 6.E-05

Total Carcinogenic PAHs --

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 1.E-04
WB FZ: RM 0 to 4 Benzyl alcohol 1.E-04 1.E-04
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 4.E-03 4.E-03
WB FZ: RM 0 to 4 Dibenzofuran 5.E-05 5.E-05
WB FZ: RM 0 to 4 Hexachlorobenzene 3.E-03 3.E-03
WB FZ: RM 0 to 4 Hexachlorobutadiene 2.E-05 2.E-05
WB FZ: RM 0 to 4 Isophorone 3.E-05 3.E-05
WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB FZ: RM 0 to 4 Phenol ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA
WB FZ: RM 0 to 4 Total PCB Congeners --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB FZ: RM 0 to 4 Total PCB TEQ 3.E+00 3.E+00
WB FZ: RM 0 to 4 Total TEQ 6.E+00 6.E+00
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 3.E-03 3.E-03
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 2.E-05 2.E-05
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane --
WB FZ: RM 0 to 4 Dieldrin 5.E-02 5.E-02
WB FZ: RM 0 to 4 Endrin 9.E-05 9.E-05
WB FZ: RM 0 to 4 Endrin aldehyde 2.E-05 2.E-05
WB FZ: RM 0 to 4 Endrin ketone 1.E-05 1.E-05
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
WB FZ: RM 0 to 4 Heptachlor 8.E-06 8.E-06
WB FZ: RM 0 to 4 Heptachlor epoxide 1.E-02 1.E-02
WB FZ: RM 0 to 4 Methoxychlor ND
WB FZ: RM 0 to 4 Total Chlordanes 2.E-02 2.E-02
WB FZ: RM 0 to 4 Total DDD 6.E-02 6.E-02
WB FZ: RM 0 to 4 Total DDE 2.E-01 2.E-01
WB FZ: RM 0 to 4 Total DDT 6.E-04 6.E-04
WB FZ: RM 0 to 4 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Totalb 3.E-01 6.E-02 6.E-02 3.E-02 6.E-01 9.E-02 4.E-01 2.E+01 8.E-04 6.E+00
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 8.E-02 8.E-02
WB FZ: RM 4 to 8 Antimony 1.E-02 1.E-02
WB FZ: RM 4 to 8 Arsenic, inorganic 4.E-02 4.E-02
WB FZ: RM 4 to 8 Cadmium 6.E-02 6.E-02
WB FZ: RM 4 to 8 Chromium 5.E-04
WB FZ: RM 4 to 8 Copper 3.E-02 3.E-02
WB FZ: RM 4 to 8 Lead --
WB FZ: RM 4 to 8 Manganese 5.E-02 5.E-02
WB FZ: RM 4 to 8 Mercury 5.E-01 5.E-01
WB FZ: RM 4 to 8 Nickel 2.E-02 2.E-02
WB FZ: RM 4 to 8 Selenium 7.E-02 7.E-02
WB FZ: RM 4 to 8 Silver 1.E-03 1.E-03
WB FZ: RM 4 to 8 Thallium 4.E-02 4.E-02 4.E-02
WB FZ: RM 4 to 8 Zinc 3.E-01 3.E-01
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 5.E-03 5.E-03
WB FZ: RM 4 to 8 Dibutyltin ion 4.E-03 4.E-03
WB FZ: RM 4 to 8 Tributyltin ion 2.E-02 2.E-02
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 1.E-04
WB FZ: RM 4 to 8 2-Methylnaphthalene 2.E-03 2.E-03
WB FZ: RM 4 to 8 Acenaphthene 1.E-03 1.E-03
WB FZ: RM 4 to 8 Acenaphthylene 5.E-05 5.E-05
WB FZ: RM 4 to 8 Anthracene 2.E-05
WB FZ: RM 4 to 8 Benzo(a)anthracene ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
WB FZ: RM 4 to 8 Dibenzothiophene 8.E-05 8.E-05
WB FZ: RM 4 to 8 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB FZ: RM 4 to 8 Fluorene 5.E-04 5.E-04
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 4 to 8 Naphthalene 3.E-04 3.E-04
WB FZ: RM 4 to 8 Phenanthrene 5.E-04 5.E-04
WB FZ: RM 4 to 8 Pyrene 1.E-04 1.E-04
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

Total Carcinogenic PAHs --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 1.E-04
WB FZ: RM 4 to 8 Benzyl alcohol 6.E-05 6.E-05
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 7.E-03 7.E-03
WB FZ: RM 4 to 8 Dibenzofuran 1.E-04 1.E-04
WB FZ: RM 4 to 8 Hexachlorobenzene 5.E-03 5.E-03
WB FZ: RM 4 to 8 Hexachlorobutadiene 2.E-04 2.E-04
WB FZ: RM 4 to 8 Isophorone 3.E-05 3.E-05
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB FZ: RM 4 to 8 Phenol ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA
WB FZ: RM 4 to 8 Total PCB Congeners --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 4.E+02 4.E+02
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB FZ: RM 4 to 8 Total PCB TEQ 4.E+01 4.E+01
WB FZ: RM 4 to 8 Total TEQ 5.E+01 5.E+01
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 5.E-03 5.E-03
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane --
WB FZ: RM 4 to 8 Dieldrin 5.E-02 5.E-02
WB FZ: RM 4 to 8 Endrin 9.E-05 9.E-05
WB FZ: RM 4 to 8 Endrin aldehyde ND
WB FZ: RM 4 to 8 Endrin ketone 3.E-06 3.E-06
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB FZ: RM 4 to 8 Heptachlor ND
WB FZ: RM 4 to 8 Heptachlor epoxide 1.E-02 1.E-02
WB FZ: RM 4 to 8 Methoxychlor ND
WB FZ: RM 4 to 8 Total Chlordanes 3.E-02 3.E-02
WB FZ: RM 4 to 8 Total DDD 4.E-01 4.E-01
WB FZ: RM 4 to 8 Total DDE 5.E-01 5.E-01
WB FZ: RM 4 to 8 Total DDT 2.E-02 2.E-02
WB FZ: RM 4 to 8 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 4.E-01 4.E-02 6.E-02 3.E-02 7.E-01 1.E-01 1.E+00 4.E+02 2.E-03 5.E+01
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 6.E-02 6.E-02
WB FZ: RM 8 to 12 Antimony ND
WB FZ: RM 8 to 12 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 8 to 12 Cadmium 5.E-02 5.E-02
WB FZ: RM 8 to 12 Chromium 4.E-04
WB FZ: RM 8 to 12 Copper 3.E-02 3.E-02
WB FZ: RM 8 to 12 Lead --
WB FZ: RM 8 to 12 Manganese 5.E-02 5.E-02
WB FZ: RM 8 to 12 Mercury 4.E-01 4.E-01
WB FZ: RM 8 to 12 Nickel 2.E-02 2.E-02
WB FZ: RM 8 to 12 Selenium 6.E-02 6.E-02
WB FZ: RM 8 to 12 Silver 7.E-04 7.E-04
WB FZ: RM 8 to 12 Thallium 1.E-02 1.E-02 1.E-02
WB FZ: RM 8 to 12 Zinc 3.E-01 3.E-01
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 4.E-02 4.E-02
WB FZ: RM 8 to 12 Dibutyltin ion 7.E-03 7.E-03
WB FZ: RM 8 to 12 Tributyltin ion 2.E-02 2.E-02
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 5.E-05
WB FZ: RM 8 to 12 2-Methylnaphthalene 9.E-04 9.E-04
WB FZ: RM 8 to 12 Acenaphthene 1.E-04 1.E-04
WB FZ: RM 8 to 12 Acenaphthylene 2.E-05 2.E-05
WB FZ: RM 8 to 12 Anthracene 5.E-06
WB FZ: RM 8 to 12 Benzo(a)anthracene ND
WB FZ: RM 8 to 12 Benzo(a)pyrene --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 8.E-06 8.E-06
WB FZ: RM 8 to 12 Benzo(k)fluoranthene --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene --
WB FZ: RM 8 to 12 Dibenzothiophene 2.E-04 2.E-04
WB FZ: RM 8 to 12 Fluoranthene ND
WB FZ: RM 8 to 12 Fluorene 7.E-05 7.E-05
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 8 to 12 Naphthalene 3.E-04 3.E-04
WB FZ: RM 8 to 12 Phenanthrene ND
WB FZ: RM 8 to 12 Pyrene 2.E-05 2.E-05
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

Total Carcinogenic PAHs --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 7.E-05
WB FZ: RM 8 to 12 Benzyl alcohol 6.E-05 6.E-05
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB FZ: RM 8 to 12 Dibenzofuran 2.E-05 2.E-05
WB FZ: RM 8 to 12 Hexachlorobenzene 4.E-03 4.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 2.E-05 2.E-05
WB FZ: RM 8 to 12 Isophorone ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB FZ: RM 8 to 12 Phenol 1.E-04 1.E-04 1.E-04
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA
WB FZ: RM 8 to 12 Total PCB Congeners --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 5.E+01 5.E+01
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB FZ: RM 8 to 12 Total PCB TEQ 4.E+00 4.E+00
WB FZ: RM 8 to 12 Total TEQ 8.E+00 8.E+00
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 4.E-03 4.E-03
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 4.E-06 4.E-06
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane --
WB FZ: RM 8 to 12 Dieldrin 4.E-02 4.E-02
WB FZ: RM 8 to 12 Endrin 7.E-05 7.E-05
WB FZ: RM 8 to 12 Endrin aldehyde 8.E-06 8.E-06
WB FZ: RM 8 to 12 Endrin ketone 3.E-05 3.E-05
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB FZ: RM 8 to 12 Heptachlor 1.E-05 1.E-05
WB FZ: RM 8 to 12 Heptachlor epoxide 1.E-02 1.E-02
WB FZ: RM 8 to 12 Methoxychlor 1.E-06 1.E-06 1.E-06
WB FZ: RM 8 to 12 Total Chlordanes 3.E-02 3.E-02
WB FZ: RM 8 to 12 Total DDD 4.E-02 4.E-02
WB FZ: RM 8 to 12 Total DDE 1.E-01 1.E-01
WB FZ: RM 8 to 12 Total DDT 6.E-04 6.E-04
WB FZ: RM 8 to 12 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 3.E-01 2.E-02 6.E-02 3.E-02 5.E-01 9.E-02 3.E-01 5.E+01 9.E-04 8.E+00 1.E-04 1.E-06
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 1.E-01 1.E-01
WB FZ: RM 3 to 6 Antimony ND
WB FZ: RM 3 to 6 Arsenic, inorganic 7.E-02 7.E-02
WB FZ: RM 3 to 6 Cadmium 8.E-02 8.E-02
WB FZ: RM 3 to 6 Chromium 1.E-03
WB FZ: RM 3 to 6 Copper 3.E-02 3.E-02
WB FZ: RM 3 to 6 Lead --
WB FZ: RM 3 to 6 Manganese 5.E-02 5.E-02
WB FZ: RM 3 to 6 Mercury 4.E-01 4.E-01
WB FZ: RM 3 to 6 Nickel 5.E-02 5.E-02
WB FZ: RM 3 to 6 Selenium 6.E-02 6.E-02
WB FZ: RM 3 to 6 Silver 2.E-03 2.E-03
WB FZ: RM 3 to 6 Thallium 7.E-02 7.E-02 7.E-02
WB FZ: RM 3 to 6 Zinc 3.E-01 3.E-01
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA
WB FZ: RM 3 to 6 Dibutyltin ion NA
WB FZ: RM 3 to 6 Tributyltin ion NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND
WB FZ: RM 3 to 6 Acenaphthene ND
WB FZ: RM 3 to 6 Acenaphthylene ND
WB FZ: RM 3 to 6 Anthracene ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND
WB FZ: RM 3 to 6 Dibenzothiophene NA
WB FZ: RM 3 to 6 Fluoranthene ND
WB FZ: RM 3 to 6 Fluorene ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 3 to 6 Naphthalene ND
WB FZ: RM 3 to 6 Phenanthrene ND
WB FZ: RM 3 to 6 Pyrene ND

Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND
WB FZ: RM 3 to 6 Benzyl alcohol ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND
WB FZ: RM 3 to 6 Dibenzofuran ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND
WB FZ: RM 3 to 6 Isophorone ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND
WB FZ: RM 3 to 6 Phenol ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 1.E+02 1.E+02
WB FZ: RM 3 to 6 Total PCB Congeners --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 2.E+02 2.E+02
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB FZ: RM 3 to 6 Total PCB TEQ 9.E+00 9.E+00
WB FZ: RM 3 to 6 Total TEQ 1.E+01 1.E+01
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Dieldrin ND
WB FZ: RM 3 to 6 Endrin ND
WB FZ: RM 3 to 6 Endrin aldehyde ND
WB FZ: RM 3 to 6 Endrin ketone ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Heptachlor ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND
WB FZ: RM 3 to 6 Methoxychlor 9.E-04 9.E-04 9.E-04
WB FZ: RM 3 to 6 Total Chlordanes 3.E-02 3.E-02
WB FZ: RM 3 to 6 Total DDD 2.E-01 2.E-01
WB FZ: RM 3 to 6 Total DDE 3.E-01 3.E-01
WB FZ: RM 3 to 6 Total DDT 4.E-02 4.E-02
WB FZ: RM 3 to 6 Total Endosulfan 9.E-04 9.E-04 9.E-04 9.E-04

Exposure Point Total 4.E-01 7.E-02 8.E-02 3.E-02 6.E-01 1.E-01 6.E-01 2.E+02 1.E+01 9.E-04

DO NOT QUOTE OR CITE
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 9.E-02 9.E-02
WB FZ: RM 6 to 9 Antimony ND
WB FZ: RM 6 to 9 Arsenic, inorganic 5.E-02 5.E-02
WB FZ: RM 6 to 9 Cadmium 6.E-02 6.E-02
WB FZ: RM 6 to 9 Chromium 4.E-04
WB FZ: RM 6 to 9 Copper 3.E-02 3.E-02
WB FZ: RM 6 to 9 Lead --
WB FZ: RM 6 to 9 Manganese 4.E-02 4.E-02
WB FZ: RM 6 to 9 Mercury 4.E-01 4.E-01
WB FZ: RM 6 to 9 Nickel 3.E-02 3.E-02
WB FZ: RM 6 to 9 Selenium 7.E-02 7.E-02
WB FZ: RM 6 to 9 Silver 2.E-03 2.E-03
WB FZ: RM 6 to 9 Thallium 3.E-02 3.E-02 3.E-02
WB FZ: RM 6 to 9 Zinc 4.E-01 4.E-01
WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA
WB FZ: RM 6 to 9 Dibutyltin ion NA
WB FZ: RM 6 to 9 Tributyltin ion NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 6.E-03 6.E-03
WB FZ: RM 6 to 9 Acenaphthene 9.E-04 9.E-04
WB FZ: RM 6 to 9 Acenaphthylene ND
WB FZ: RM 6 to 9 Anthracene ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND
WB FZ: RM 6 to 9 Dibenzothiophene NA
WB FZ: RM 6 to 9 Fluoranthene ND
WB FZ: RM 6 to 9 Fluorene 7.E-04 7.E-04
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 6 to 9 Naphthalene 2.E-03 2.E-03
WB FZ: RM 6 to 9 Phenanthrene ND
WB FZ: RM 6 to 9 Pyrene ND

Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND
WB FZ: RM 6 to 9 Benzyl alcohol ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND
WB FZ: RM 6 to 9 Dibenzofuran ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND
WB FZ: RM 6 to 9 Isophorone ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND
WB FZ: RM 6 to 9 Phenol ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 5.E+01 5.E+01
WB FZ: RM 6 to 9 Total PCB Congeners --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 4.E+01 4.E+01
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB FZ: RM 6 to 9 Total PCB TEQ 6.E+00 6.E+00
WB FZ: RM 6 to 9 Total TEQ 1.E+01 1.E+01
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Dieldrin ND
WB FZ: RM 6 to 9 Endrin ND
WB FZ: RM 6 to 9 Endrin aldehyde ND
WB FZ: RM 6 to 9 Endrin ketone ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Heptachlor ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND
WB FZ: RM 6 to 9 Methoxychlor ND
WB FZ: RM 6 to 9 Total Chlordanes 2.E-02 2.E-02
WB FZ: RM 6 to 9 Total DDD 1.E-01 1.E-01
WB FZ: RM 6 to 9 Total DDE 3.E-01 3.E-01
WB FZ: RM 6 to 9 Total DDT ND
WB FZ: RM 6 to 9 Total Endosulfan 2.E-03 2.E-03 2.E-03 2.E-03

Exposure Point Total 4.E-01 5.E-02 6.E-02 3.E-02 5.E-01 1.E-01 4.E-01 4.E+01 6.E-03 1.E+01
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Metals
WB Study Area Wide Aluminum 8.E-02 8.E-02
WB Study Area Wide Antimony 6.E-03 6.E-03
WB Study Area Wide Arsenic, inorganic 5.E-02 5.E-02
WB Study Area Wide Cadmium 6.E-02 6.E-02
WB Study Area Wide Chromium 6.E-04
WB Study Area Wide Copper 3.E-02 3.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 5.E-02 5.E-02
WB Study Area Wide Mercury 5.E-01 5.E-01
WB Study Area Wide Nickel 3.E-02 3.E-02
WB Study Area Wide Selenium 7.E-02 7.E-02
WB Study Area Wide Silver 1.E-03 1.E-03
WB Study Area Wide Thallium 4.E-02 4.E-02 4.E-02
WB Study Area Wide Zinc 3.E-01 3.E-01
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 2.E-02 2.E-02
WB Study Area Wide Dibutyltin ion 7.E-03 7.E-03
WB Study Area Wide Tributyltin ion 2.E-02 2.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 8.E-05
WB Study Area Wide 2-Methylnaphthalene 3.E-03 3.E-03
WB Study Area Wide Acenaphthene 6.E-04 6.E-04
WB Study Area Wide Acenaphthylene 3.E-05 3.E-05
WB Study Area Wide Anthracene 1.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 9.E-06 9.E-06
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 1.E-04 1.E-04
WB Study Area Wide Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB Study Area Wide Fluorene 4.E-04 4.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 7.E-04 7.E-04
WB Study Area Wide Phenanthrene 2.E-04 2.E-04
WB Study Area Wide Pyrene 7.E-05 7.E-05

Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
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tribal partners, and is subject to change in whole or in part. Page 11 of 24



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 1.E-04
WB Study Area Wide Benzyl alcohol 8.E-05 8.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 5.E-03 5.E-03
WB Study Area Wide Dibenzofuran 7.E-05 7.E-05
WB Study Area Wide Hexachlorobenzene 4.E-03 4.E-03
WB Study Area Wide Hexachlorobutadiene 8.E-05 8.E-05
WB Study Area Wide Isophorone 3.E-05 3.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 2.E-03 2.E-03 2.E-03
WB Study Area Wide Phenol 1.E-04 1.E-04 1.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 9.E+01 9.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 1.E+02 1.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB Study Area Wide Total PCB TEQ 1.E+01 1.E+01
WB Study Area Wide Total TEQ 2.E+01 2.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 4.E-03 4.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB Study Area Wide delta-Hexachlorocyclohexane --
WB Study Area Wide Dieldrin 4.E-02 4.E-02
WB Study Area Wide Endrin 8.E-05 8.E-05
WB Study Area Wide Endrin aldehyde 1.E-05 1.E-05
WB Study Area Wide Endrin ketone 1.E-05 1.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB Study Area Wide Heptachlor 9.E-06 9.E-06
WB Study Area Wide Heptachlor epoxide 1.E-02 1.E-02
WB Study Area Wide Methoxychlor 1.E-04 1.E-04 1.E-04
WB Study Area Wide Total Chlordanes 3.E-02 3.E-02
WB Study Area Wide Total DDD 2.E-01 2.E-01
WB Study Area Wide Total DDE 3.E-01 3.E-01
WB Study Area Wide Total DDT 1.E-02 1.E-02
WB Study Area Wide Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 4.E-01 5.E-02 6.E-02 3.E-02 6.E-01 1.E-01 6.E-01 1.E+02 3.E-03 2.E+01 1.E-04 1.E-04
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 2.E-03 2.E-03
F FZ: RM 0 to 4 Arsenic, inorganic 5.E-02 5.E-02
F FZ: RM 0 to 4 Cadmium 4.E-03 4.E-03
F FZ: RM 0 to 4 Chromium ND
F FZ: RM 0 to 4 Copper 2.E-02 2.E-02
F FZ: RM 0 to 4 Lead --
F FZ: RM 0 to 4 Manganese 2.E-02 2.E-02
F FZ: RM 0 to 4 Mercury 7.E-01 7.E-01
F FZ: RM 0 to 4 Nickel 3.E-03 3.E-03
F FZ: RM 0 to 4 Selenium 5.E-02 5.E-02
F FZ: RM 0 to 4 Thallium 6.E-02 6.E-02 6.E-02
F FZ: RM 0 to 4 Zinc 1.E-01 1.E-01
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 1.E-03 1.E-03
F FZ: RM 0 to 4 Dibutyltin ion 3.E-03 3.E-03
F FZ: RM 0 to 4 Tributyltin ion 2.E-02 2.E-02
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 4.E-05
F FZ: RM 0 to 4 2-Methylnaphthalene 6.E-04 6.E-04
F FZ: RM 0 to 4 Acenaphthene 3.E-04 3.E-04
F FZ: RM 0 to 4 Acenaphthylene 3.E-05 3.E-05
F FZ: RM 0 to 4 Anthracene 9.E-06
F FZ: RM 0 to 4 Benzo(a)anthracene --
F FZ: RM 0 to 4 Benzo(b)fluoranthene --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 3.E-06 3.E-06
F FZ: RM 0 to 4 Benzo(k)fluoranthene --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
F FZ: RM 0 to 4 Dibenzothiophene 2.E-05 2.E-05
F FZ: RM 0 to 4 Fluoranthene 9.E-05 9.E-05 9.E-05 9.E-05
F FZ: RM 0 to 4 Fluorene 1.E-04 1.E-04
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
F FZ: RM 0 to 4 Naphthalene 8.E-05 8.E-05
F FZ: RM 0 to 4 Phenanthrene 2.E-04 2.E-04
F FZ: RM 0 to 4 Pyrene 1.E-04 1.E-04

Total Carcinogenic PAHs --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 5.E-05 5.E-05
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 Dibenzofuran 4.E-05 4.E-05
F FZ: RM 0 to 4 Hexachlorobenzene 2.E-03 2.E-03
F FZ: RM 0 to 4 Hexachlorobutadiene 2.E-05 2.E-05
F FZ: RM 0 to 4 Isophorone 3.E-05 3.E-05
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 3.E-03 3.E-03 3.E-03
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA
F FZ: RM 0 to 4 Total PCB Congeners --
F FZ: RM 0 to 4 Total PCBs, Adjusted 1.E+01 1.E+01
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 2.E+00 2.E+00
F FZ: RM 0 to 4 Total PCB TEQ 2.E+00 2.E+00

Total TEQ 4.E+00 4.E+00
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 2.E-03 2.E-03
F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 2.E-05 2.E-05
F FZ: RM 0 to 4 Dieldrin 4.E-02 4.E-02
F FZ: RM 0 to 4 Endrin 7.E-05 7.E-05
F FZ: RM 0 to 4 Endrin aldehyde 7.E-06 7.E-06
F FZ: RM 0 to 4 Endrin ketone 1.E-05 1.E-05
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
F FZ: RM 0 to 4 Heptachlor epoxide 1.E-02 1.E-02
F FZ: RM 0 to 4 Methoxychlor ND
F FZ: RM 0 to 4 Total Chlordanes 2.E-02 2.E-02
F FZ: RM 0 to 4 Total DDD 4.E-02 4.E-02
F FZ: RM 0 to 4 Total DDE 1.E-01 1.E-01
F FZ: RM 0 to 4 Total DDT 2.E-03 2.E-03
F FZ: RM 0 to 4 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 5.E-02 4.E-03 2.E-02 7.E-01 5.E-02 3.E-01 1.E+01 6.E-04 4.E+00
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 2.E-03 2.E-03
F FZ: RM 4 to 8 Arsenic, inorganic 3.E-02 3.E-02
F FZ: RM 4 to 8 Cadmium 3.E-03 3.E-03
F FZ: RM 4 to 8 Chromium 2.E-04
F FZ: RM 4 to 8 Copper 1.E-02 1.E-02
F FZ: RM 4 to 8 Lead --
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Manganese 2.E-02 2.E-02
F FZ: RM 4 to 8 Mercury 7.E-01 7.E-01
F FZ: RM 4 to 8 Nickel 8.E-03 8.E-03
F FZ: RM 4 to 8 Selenium 5.E-02 5.E-02
F FZ: RM 4 to 8 Thallium 1.E-02 1.E-02 1.E-02
F FZ: RM 4 to 8 Zinc 9.E-02 9.E-02
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 2.E-03 2.E-03
F FZ: RM 4 to 8 Dibutyltin ion 3.E-03 3.E-03
F FZ: RM 4 to 8 Tributyltin ion 2.E-02 2.E-02
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 7.E-05
F FZ: RM 4 to 8 2-Methylnaphthalene 9.E-04 9.E-04
F FZ: RM 4 to 8 Acenaphthene 8.E-04 8.E-04
F FZ: RM 4 to 8 Acenaphthylene 6.E-05 6.E-05
F FZ: RM 4 to 8 Anthracene 2.E-05
F FZ: RM 4 to 8 Benzo(a)anthracene ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
F FZ: RM 4 to 8 Dibenzothiophene 5.E-05 5.E-05
F FZ: RM 4 to 8 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F FZ: RM 4 to 8 Fluorene 3.E-04 3.E-04
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 4 to 8 Naphthalene 3.E-04 3.E-04
F FZ: RM 4 to 8 Phenanthrene 4.E-04 4.E-04
F FZ: RM 4 to 8 Pyrene 1.E-04 1.E-04

Total Carcinogenic PAHs --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 4.E-05 4.E-05
F FZ: RM 4 to 8 Dibenzofuran 8.E-05 8.E-05
F FZ: RM 4 to 8 Hexachlorobenzene 4.E-03 4.E-03
F FZ: RM 4 to 8 Hexachlorobutadiene 1.E-04 1.E-04
F FZ: RM 4 to 8 Isophorone 4.E-05 4.E-05
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 3.E-03 3.E-03 3.E-03
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA
F FZ: RM 4 to 8 Total PCB Congeners --
F FZ: RM 4 to 8 Total PCBs, Adjusted 4.E+02 4.E+02
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 4.E+00 4.E+00
F FZ: RM 4 to 8 Total PCB TEQ 7.E+00 7.E+00

Total TEQ 1.E+01 1.E+01
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 4.E-03 4.E-03
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 3.E-05 3.E-05
F FZ: RM 4 to 8 Dieldrin 4.E-02 4.E-02
F FZ: RM 4 to 8 Endrin 5.E-05 5.E-05
F FZ: RM 4 to 8 Endrin aldehyde ND
F FZ: RM 4 to 8 Endrin ketone 4.E-06 4.E-06
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
F FZ: RM 4 to 8 Heptachlor epoxide 7.E-03 7.E-03
F FZ: RM 4 to 8 Methoxychlor ND
F FZ: RM 4 to 8 Total Chlordanes 2.E-02 2.E-02
F FZ: RM 4 to 8 Total DDD 3.E-01 3.E-01
F FZ: RM 4 to 8 Total DDE 3.E-01 3.E-01
F FZ: RM 4 to 8 Total DDT 5.E-02 5.E-02
F FZ: RM 4 to 8 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 1.E-01 3.E-02 4.E-03 1.E-02 7.E-01 6.E-02 7.E-01 4.E+02 9.E-04 1.E+01
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 1.E-03 1.E-03
F FZ: RM 8 to 12 Arsenic, inorganic 2.E-02 2.E-02
F FZ: RM 8 to 12 Cadmium 3.E-03 3.E-03
F FZ: RM 8 to 12 Chromium ND
F FZ: RM 8 to 12 Copper 1.E-02 1.E-02
F FZ: RM 8 to 12 Lead --
F FZ: RM 8 to 12 Manganese 2.E-02 2.E-02
F FZ: RM 8 to 12 Mercury 5.E-01 5.E-01
F FZ: RM 8 to 12 Nickel 2.E-03 2.E-03
F FZ: RM 8 to 12 Selenium 4.E-02 4.E-02
F FZ: RM 8 to 12 Thallium 1.E-02 1.E-02 1.E-02
F FZ: RM 8 to 12 Zinc 1.E-01 1.E-01
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND
F FZ: RM 8 to 12 Dibutyltin ion 9.E-03 9.E-03
F FZ: RM 8 to 12 Tributyltin ion 2.E-02 2.E-02
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 4.E-05
F FZ: RM 8 to 12 2-Methylnaphthalene 5.E-04 5.E-04
F FZ: RM 8 to 12 Acenaphthene 9.E-05 9.E-05
F FZ: RM 8 to 12 Acenaphthylene 2.E-05 2.E-05
F FZ: RM 8 to 12 Anthracene 6.E-06
F FZ: RM 8 to 12 Benzo(a)anthracene ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND
F FZ: RM 8 to 12 Dibenzothiophene 7.E-06 7.E-06
F FZ: RM 8 to 12 Fluoranthene ND
F FZ: RM 8 to 12 Fluorene 5.E-05 5.E-05
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 8 to 12 Naphthalene ND
F FZ: RM 8 to 12 Phenanthrene ND
F FZ: RM 8 to 12 Pyrene 3.E-05 3.E-05

Total Carcinogenic PAHs --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 5.E-05 5.E-05
F FZ: RM 8 to 12 Dibenzofuran 2.E-05 2.E-05
F FZ: RM 8 to 12 Hexachlorobenzene 3.E-03 3.E-03
F FZ: RM 8 to 12 Hexachlorobutadiene 2.E-05 2.E-05
F FZ: RM 8 to 12 Isophorone ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 3.E-03 3.E-03 3.E-03
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA
F FZ: RM 8 to 12 Total PCB Congeners --
F FZ: RM 8 to 12 Total PCBs, Adjusted 3.E+01 3.E+01
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 2.E+00 2.E+00
F FZ: RM 8 to 12 Total PCB TEQ 2.E+00 2.E+00

Total TEQ 4.E+00 4.E+00
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 3.E-03 3.E-03
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 2.E-05 2.E-05
F FZ: RM 8 to 12 Dieldrin 3.E-02 3.E-02
F FZ: RM 8 to 12 Endrin 5.E-05 5.E-05
F FZ: RM 8 to 12 Endrin aldehyde 4.E-06 4.E-06
F FZ: RM 8 to 12 Endrin ketone ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 8.E-05 8.E-05 8.E-05
F FZ: RM 8 to 12 Heptachlor epoxide 6.E-03 6.E-03
F FZ: RM 8 to 12 Methoxychlor 1.E-06 1.E-06 1.E-06
F FZ: RM 8 to 12 Total Chlordanes 2.E-02 2.E-02
F FZ: RM 8 to 12 Total DDD 3.E-02 3.E-02
F FZ: RM 8 to 12 Total DDE 9.E-02 9.E-02
F FZ: RM 8 to 12 Total DDT 1.E-03 1.E-03
F FZ: RM 8 to 12 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 1.E-01 2.E-02 4.E-03 1.E-02 5.E-01 5.E-02 2.E-01 3.E+01 5.E-04 4.E+00 1.E-06
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 2.E-03 2.E-03
F FZ: RM 3 to 6 Arsenic, inorganic 4.E-02 4.E-02
F FZ: RM 3 to 6 Cadmium 4.E-03 4.E-03
F FZ: RM 3 to 6 Chromium 4.E-04
F FZ: RM 3 to 6 Copper 9.E-03 9.E-03
F FZ: RM 3 to 6 Lead --
F FZ: RM 3 to 6 Manganese 2.E-03 2.E-03
F FZ: RM 3 to 6 Mercury 2.E+00 2.E+00
F FZ: RM 3 to 6 Nickel 2.E-03 2.E-03
F FZ: RM 3 to 6 Selenium ND
F FZ: RM 3 to 6 Thallium 4.E-02 4.E-02 4.E-02
F FZ: RM 3 to 6 Zinc 8.E-02 8.E-02
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA
F FZ: RM 3 to 6 Dibutyltin ion NA
F FZ: RM 3 to 6 Tributyltin ion NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA
F FZ: RM 3 to 6 Acenaphthene NA
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Acenaphthylene NA
F FZ: RM 3 to 6 Anthracene NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA
F FZ: RM 3 to 6 Dibenzothiophene NA
F FZ: RM 3 to 6 Fluoranthene NA
F FZ: RM 3 to 6 Fluorene NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 3 to 6 Naphthalene NA
F FZ: RM 3 to 6 Phenanthrene NA
F FZ: RM 3 to 6 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA
F FZ: RM 3 to 6 Dibenzofuran NA
F FZ: RM 3 to 6 Hexachlorobenzene ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND
F FZ: RM 3 to 6 Isophorone NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 4.E+01 4.E+01
F FZ: RM 3 to 6 Total PCB Congeners NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA
F FZ: RM 3 to 6 Total PCB TEQ NA

Total TEQ --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Dieldrin ND
F FZ: RM 3 to 6 Endrin ND
F FZ: RM 3 to 6 Endrin aldehyde ND
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Endrin ketone ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Heptachlor epoxide ND
F FZ: RM 3 to 6 Methoxychlor 8.E-04 8.E-04 8.E-04
F FZ: RM 3 to 6 Total Chlordanes 2.E-02 2.E-02
F FZ: RM 3 to 6 Total DDD 7.E-02 7.E-02
F FZ: RM 3 to 6 Total DDE 2.E-01 2.E-01
F FZ: RM 3 to 6 Total DDT 5.E-02 5.E-02
F FZ: RM 3 to 6 Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Point Total 1.E-01 4.E-02 4.E-03 9.E-03 2.E+00 2.E-03 4.E-01 8.E-04 8.E-04
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 2.E-03 2.E-03
F FZ: RM 6 to 9 Arsenic, inorganic 3.E-02 3.E-02
F FZ: RM 6 to 9 Cadmium 5.E-03 5.E-03
F FZ: RM 6 to 9 Chromium ND
F FZ: RM 6 to 9 Copper 1.E-02 1.E-02
F FZ: RM 6 to 9 Lead --
F FZ: RM 6 to 9 Manganese 2.E-03 2.E-03
F FZ: RM 6 to 9 Mercury 9.E-01 9.E-01
F FZ: RM 6 to 9 Nickel 2.E-03 2.E-03
F FZ: RM 6 to 9 Selenium ND
F FZ: RM 6 to 9 Thallium 3.E-02 3.E-02 3.E-02
F FZ: RM 6 to 9 Zinc 8.E-02 8.E-02
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA
F FZ: RM 6 to 9 Dibutyltin ion NA
F FZ: RM 6 to 9 Tributyltin ion NA
F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA
F FZ: RM 6 to 9 Acenaphthene NA
F FZ: RM 6 to 9 Acenaphthylene NA
F FZ: RM 6 to 9 Anthracene NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 Dibenzothiophene NA
F FZ: RM 6 to 9 Fluoranthene NA
F FZ: RM 6 to 9 Fluorene NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 6 to 9 Naphthalene NA
F FZ: RM 6 to 9 Phenanthrene NA
F FZ: RM 6 to 9 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA
F FZ: RM 6 to 9 Dibenzofuran NA
F FZ: RM 6 to 9 Hexachlorobenzene 6.E-02 6.E-02
F FZ: RM 6 to 9 Hexachlorobutadiene ND
F FZ: RM 6 to 9 Isophorone NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 5.E+01 5.E+01
F FZ: RM 6 to 9 Total PCB Congeners NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA
F FZ: RM 6 to 9 Total PCB TEQ NA

Total TEQ --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Dieldrin ND
F FZ: RM 6 to 9 Endrin ND
F FZ: RM 6 to 9 Endrin aldehyde ND
F FZ: RM 6 to 9 Endrin ketone ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Heptachlor epoxide ND
F FZ: RM 6 to 9 Methoxychlor ND
F FZ: RM 6 to 9 Total Chlordanes ND
F FZ: RM 6 to 9 Total DDD 1.E-01 1.E-01
F FZ: RM 6 to 9 Total DDE 2.E-01 2.E-01
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 Total DDT ND
F FZ: RM 6 to 9 Total Endosulfan ND

Exposure Point Total 1.E-01 3.E-02 5.E-03 1.E-02 9.E-01 2.E-03 4.E-01
F Study Area Wide Metals
F Study Area Wide Aluminum 2.E-03 2.E-03
F Study Area Wide Arsenic, inorganic 3.E-02 3.E-02
F Study Area Wide Cadmium 4.E-03 4.E-03
F Study Area Wide Chromium 1.E-04
F Study Area Wide Copper 1.E-02 1.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 1.E-02 1.E-02
F Study Area Wide Mercury 9.E-01 9.E-01
F Study Area Wide Nickel 3.E-03 3.E-03
F Study Area Wide Selenium 4.E-02 4.E-02
F Study Area Wide Thallium 3.E-02 3.E-02 3.E-02
F Study Area Wide Zinc 9.E-02 9.E-02
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 1.E-03 1.E-03
F Study Area Wide Dibutyltin ion 5.E-03 5.E-03
F Study Area Wide Tributyltin ion 2.E-02 2.E-02
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 5.E-05
F Study Area Wide 2-Methylnaphthalene 6.E-04 6.E-04
F Study Area Wide Acenaphthene 4.E-04 4.E-04
F Study Area Wide Acenaphthylene 3.E-05 3.E-05
F Study Area Wide Anthracene 1.E-05
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 2.E-06 2.E-06
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 3.E-05 3.E-05
F Study Area Wide Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
F Study Area Wide Fluorene 1.E-04 1.E-04
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 1.E-04 1.E-04
F Study Area Wide Phenanthrene 2.E-04 2.E-04
F Study Area Wide Pyrene 9.E-05 9.E-05

Total Carcinogenic PAHs --
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 5.E-05 5.E-05
F Study Area Wide Dibenzofuran 4.E-05 4.E-05
F Study Area Wide Hexachlorobenzene 2.E-02 2.E-02
F Study Area Wide Hexachlorobutadiene 6.E-05 6.E-05
F Study Area Wide Isophorone 3.E-05 3.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 3.E-03 3.E-03 3.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 4.E+01 4.E+01
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 1.E+02 1.E+02
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 3.E+00 3.E+00
F Study Area Wide Total PCB TEQ 3.E+00 3.E+00

Total TEQ 6.E+00 6.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 3.E-03 3.E-03
F Study Area Wide alpha-Hexachlorocyclohexane 3.E-06 3.E-06
F Study Area Wide beta-Hexachlorocyclohexane 2.E-05 2.E-05
F Study Area Wide Dieldrin 3.E-02 3.E-02
F Study Area Wide Endrin 5.E-05 5.E-05
F Study Area Wide Endrin aldehyde 5.E-06 5.E-06
F Study Area Wide Endrin ketone 7.E-06 7.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 8.E-05 8.E-05 8.E-05
F Study Area Wide Heptachlor epoxide 8.E-03 8.E-03
F Study Area Wide Methoxychlor 3.E-04 3.E-04 3.E-04
F Study Area Wide Total Chlordanes 2.E-02 2.E-02
F Study Area Wide Total DDD 1.E-01 1.E-01
F Study Area Wide Total DDE 2.E-01 2.E-01
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TABLE 5-103.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Total DDT 2.E-02 2.E-02
F Study Area Wide Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 1.E-01 3.E-02 4.E-03 1.E-02 9.E-01 5.E-02 4.E-01 1.E+02 6.E-04 6.E+00 3.E-04

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FZ = Fishing zone.
g/day = Grams per day.

ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 2.E-01 2.E-01
WB FZ: RM 0 to 4 Antimony 2.E-02 2.E-02
WB FZ: RM 0 to 4 Arsenic, inorganic 2.E-01 2.E-01
WB FZ: RM 0 to 4 Cadmium 1.E-01 1.E-01
WB FZ: RM 0 to 4 Chromium 2.E-03
WB FZ: RM 0 to 4 Copper 7.E-02 7.E-02
WB FZ: RM 0 to 4 Lead --
WB FZ: RM 0 to 4 Manganese 9.E-02 9.E-02
WB FZ: RM 0 to 4 Mercury 1.E+00 1.E+00
WB FZ: RM 0 to 4 Nickel 6.E-02 6.E-02
WB FZ: RM 0 to 4 Selenium 1.E-01 1.E-01
WB FZ: RM 0 to 4 Silver 2.E-03 2.E-03
WB FZ: RM 0 to 4 Thallium 2.E-01 2.E-01 2.E-01
WB FZ: RM 0 to 4 Zinc 6.E-01 6.E-01
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 3.E-02 3.E-02
WB FZ: RM 0 to 4 Dibutyltin ion 3.E-02 3.E-02
WB FZ: RM 0 to 4 Tributyltin ion 5.E-02 5.E-02
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 1.E-04
WB FZ: RM 0 to 4 2-Methylnaphthalene 2.E-03 2.E-03
WB FZ: RM 0 to 4 Acenaphthene 1.E-03 1.E-03
WB FZ: RM 0 to 4 Acenaphthylene 4.E-05 4.E-05
WB FZ: RM 0 to 4 Anthracene 2.E-05
WB FZ: RM 0 to 4 Benzo(a)anthracene --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB FZ: RM 0 to 4 Benzo(k)fluoranthene --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
WB FZ: RM 0 to 4 Dibenzothiophene 9.E-05 9.E-05
WB FZ: RM 0 to 4 Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB FZ: RM 0 to 4 Fluorene 4.E-04 4.E-04
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 0 to 4 Naphthalene 3.E-04 3.E-04
WB FZ: RM 0 to 4 Phenanthrene 5.E-04 5.E-04
WB FZ: RM 0 to 4 Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 2.E-04
WB FZ: RM 0 to 4 Benzyl alcohol 3.E-04 3.E-04
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB FZ: RM 0 to 4 Dibenzofuran 2.E-04 2.E-04
WB FZ: RM 0 to 4 Hexachlorobenzene 6.E-03 6.E-03
WB FZ: RM 0 to 4 Hexachlorobutadiene 5.E-05 5.E-05
WB FZ: RM 0 to 4 Isophorone 6.E-05 6.E-05
WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB FZ: RM 0 to 4 Phenol ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA
WB FZ: RM 0 to 4 Total PCB Congeners --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 4.E+01 4.E+01
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB FZ: RM 0 to 4 Total PCB TEQ 8.E+00 8.E+00
WB FZ: RM 0 to 4 Total TEQ 1.E+01 1.E+01
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 7.E-03 7.E-03
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane --
WB FZ: RM 0 to 4 Dieldrin 1.E-01 1.E-01
WB FZ: RM 0 to 4 Endrin 2.E-04 2.E-04
WB FZ: RM 0 to 4 Endrin aldehyde 5.E-05 5.E-05
WB FZ: RM 0 to 4 Endrin ketone 5.E-05 5.E-05
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB FZ: RM 0 to 4 Heptachlor 2.E-05 2.E-05
WB FZ: RM 0 to 4 Heptachlor epoxide 3.E-02 3.E-02
WB FZ: RM 0 to 4 Methoxychlor ND
WB FZ: RM 0 to 4 Total Chlordanes 6.E-02 6.E-02
WB FZ: RM 0 to 4 Total DDD 1.E-01 1.E-01
WB FZ: RM 0 to 4 Total DDE 4.E-01 4.E-01
WB FZ: RM 0 to 4 Total DDT 2.E-03 2.E-03
WB FZ: RM 0 to 4 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Totalb 8.E-01 2.E-01 1.E-01 7.E-02 1.E+00 2.E-01 1.E+00 4.E+01 2.E-03 1.E+01
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 2.E-01 2.E-01
WB FZ: RM 4 to 8 Antimony 3.E-02 3.E-02
WB FZ: RM 4 to 8 Arsenic, inorganic 8.E-02 8.E-02
WB FZ: RM 4 to 8 Cadmium 1.E-01 1.E-01
WB FZ: RM 4 to 8 Chromium 1.E-03
WB FZ: RM 4 to 8 Copper 6.E-02 6.E-02
WB FZ: RM 4 to 8 Lead --
WB FZ: RM 4 to 8 Manganese 1.E-01 1.E-01
WB FZ: RM 4 to 8 Mercury 1.E+00 1.E+00
WB FZ: RM 4 to 8 Nickel 5.E-02 5.E-02
WB FZ: RM 4 to 8 Selenium 2.E-01 2.E-01
WB FZ: RM 4 to 8 Silver 3.E-03 3.E-03
WB FZ: RM 4 to 8 Thallium 2.E-01 2.E-01 2.E-01
WB FZ: RM 4 to 8 Zinc 8.E-01 8.E-01
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 1.E-02 1.E-02
WB FZ: RM 4 to 8 Dibutyltin ion 1.E-02 1.E-02
WB FZ: RM 4 to 8 Tributyltin ion 4.E-02 4.E-02
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 3.E-04
WB FZ: RM 4 to 8 2-Methylnaphthalene 4.E-03 4.E-03
WB FZ: RM 4 to 8 Acenaphthene 4.E-03 4.E-03
WB FZ: RM 4 to 8 Acenaphthylene 1.E-04 1.E-04
WB FZ: RM 4 to 8 Anthracene 5.E-05
WB FZ: RM 4 to 8 Benzo(a)anthracene ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
WB FZ: RM 4 to 8 Dibenzothiophene 2.E-04 2.E-04
WB FZ: RM 4 to 8 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB FZ: RM 4 to 8 Fluorene 1.E-03 1.E-03
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 4 to 8 Naphthalene 8.E-04 8.E-04
WB FZ: RM 4 to 8 Phenanthrene 1.E-03 1.E-03
WB FZ: RM 4 to 8 Pyrene 5.E-04 5.E-04
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Total Carcinogenic PAHs --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 2.E-04
WB FZ: RM 4 to 8 Benzyl alcohol 1.E-04 1.E-04
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB FZ: RM 4 to 8 Dibenzofuran 3.E-04 3.E-04
WB FZ: RM 4 to 8 Hexachlorobenzene 1.E-02 1.E-02
WB FZ: RM 4 to 8 Hexachlorobutadiene 5.E-04 5.E-04
WB FZ: RM 4 to 8 Isophorone 6.E-05 6.E-05
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB FZ: RM 4 to 8 Phenol ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA
WB FZ: RM 4 to 8 Total PCB Congeners --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 3.E+03 3.E+03
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB FZ: RM 4 to 8 Total PCB TEQ 2.E+02 2.E+02
WB FZ: RM 4 to 8 Total TEQ 2.E+02 2.E+02
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 1.E-02 1.E-02
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane --
WB FZ: RM 4 to 8 Dieldrin 1.E-01 1.E-01
WB FZ: RM 4 to 8 Endrin 2.E-04 2.E-04
WB FZ: RM 4 to 8 Endrin aldehyde ND
WB FZ: RM 4 to 8 Endrin ketone 6.E-06 6.E-06
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB FZ: RM 4 to 8 Heptachlor ND
WB FZ: RM 4 to 8 Heptachlor epoxide 3.E-02 3.E-02
WB FZ: RM 4 to 8 Methoxychlor ND
WB FZ: RM 4 to 8 Total Chlordanes 6.E-02 6.E-02
WB FZ: RM 4 to 8 Total DDD 1.E+00 1.E+00
WB FZ: RM 4 to 8 Total DDE 1.E+00 1.E+00
WB FZ: RM 4 to 8 Total DDT 5.E-02 5.E-02
WB FZ: RM 4 to 8 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 1.E+00 8.E-02 1.E-01 6.E-02 1.E+00 2.E-01 3.E+00 3.E+03 4.E-03 2.E+02
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 1.E-01 1.E-01
WB FZ: RM 8 to 12 Antimony ND
WB FZ: RM 8 to 12 Arsenic, inorganic 5.E-02 5.E-02
WB FZ: RM 8 to 12 Cadmium 2.E-01 2.E-01
WB FZ: RM 8 to 12 Chromium 9.E-04
WB FZ: RM 8 to 12 Copper 5.E-02 5.E-02
WB FZ: RM 8 to 12 Lead --
WB FZ: RM 8 to 12 Manganese 1.E-01 1.E-01
WB FZ: RM 8 to 12 Mercury 1.E+00 1.E+00
WB FZ: RM 8 to 12 Nickel 5.E-02 5.E-02
WB FZ: RM 8 to 12 Selenium 1.E-01 1.E-01
WB FZ: RM 8 to 12 Silver 2.E-03 2.E-03
WB FZ: RM 8 to 12 Thallium 4.E-02 4.E-02 4.E-02
WB FZ: RM 8 to 12 Zinc 7.E-01 7.E-01
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 2.E-01 2.E-01
WB FZ: RM 8 to 12 Dibutyltin ion 2.E-02 2.E-02
WB FZ: RM 8 to 12 Tributyltin ion 6.E-02 6.E-02
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 1.E-04
WB FZ: RM 8 to 12 2-Methylnaphthalene 2.E-03 2.E-03
WB FZ: RM 8 to 12 Acenaphthene 4.E-04 4.E-04
WB FZ: RM 8 to 12 Acenaphthylene 5.E-05 5.E-05
WB FZ: RM 8 to 12 Anthracene 2.E-05
WB FZ: RM 8 to 12 Benzo(a)anthracene ND
WB FZ: RM 8 to 12 Benzo(a)pyrene --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 4.E-05 4.E-05
WB FZ: RM 8 to 12 Benzo(k)fluoranthene --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene --
WB FZ: RM 8 to 12 Dibenzothiophene 1.E-03 1.E-03
WB FZ: RM 8 to 12 Fluoranthene ND
WB FZ: RM 8 to 12 Fluorene 2.E-04 2.E-04
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 8 to 12 Naphthalene 2.E-03 2.E-03
WB FZ: RM 8 to 12 Phenanthrene ND
WB FZ: RM 8 to 12 Pyrene 9.E-05 9.E-05

DO NOT QUOTE OR CITE
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Total Carcinogenic PAHs --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 2.E-04
WB FZ: RM 8 to 12 Benzyl alcohol 1.E-04 1.E-04
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 7.E-03 7.E-03
WB FZ: RM 8 to 12 Dibenzofuran 6.E-05 6.E-05
WB FZ: RM 8 to 12 Hexachlorobenzene 8.E-03 8.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 9.E-05 9.E-05
WB FZ: RM 8 to 12 Isophorone ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB FZ: RM 8 to 12 Phenol 3.E-04 3.E-04 3.E-04
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA
WB FZ: RM 8 to 12 Total PCB Congeners --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 2.E+02 2.E+02
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB FZ: RM 8 to 12 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 8 to 12 Total TEQ 2.E+01 2.E+01
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 1.E-02 1.E-02
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 6.E-05 6.E-05
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane --
WB FZ: RM 8 to 12 Dieldrin 1.E-01 1.E-01
WB FZ: RM 8 to 12 Endrin 2.E-04 2.E-04
WB FZ: RM 8 to 12 Endrin aldehyde 2.E-05 2.E-05
WB FZ: RM 8 to 12 Endrin ketone 1.E-04 1.E-04
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB FZ: RM 8 to 12 Heptachlor 3.E-05 3.E-05
WB FZ: RM 8 to 12 Heptachlor epoxide 2.E-02 2.E-02
WB FZ: RM 8 to 12 Methoxychlor 3.E-06 3.E-06 3.E-06
WB FZ: RM 8 to 12 Total Chlordanes 6.E-02 6.E-02
WB FZ: RM 8 to 12 Total DDD 9.E-02 9.E-02
WB FZ: RM 8 to 12 Total DDE 3.E-01 3.E-01
WB FZ: RM 8 to 12 Total DDT 1.E-03 1.E-03
WB FZ: RM 8 to 12 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 7.E-01 6.E-02 2.E-01 5.E-02 1.E+00 2.E-01 6.E-01 2.E+02 2.E-03 2.E+01 3.E-04 3.E-06
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 3.E-01 3.E-01
WB FZ: RM 3 to 6 Antimony ND
WB FZ: RM 3 to 6 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 3 to 6 Cadmium 2.E-01 2.E-01
WB FZ: RM 3 to 6 Chromium 3.E-03
WB FZ: RM 3 to 6 Copper 7.E-02 7.E-02
WB FZ: RM 3 to 6 Lead --
WB FZ: RM 3 to 6 Manganese 1.E-01 1.E-01
WB FZ: RM 3 to 6 Mercury 9.E-01 9.E-01
WB FZ: RM 3 to 6 Nickel 1.E-01 1.E-01
WB FZ: RM 3 to 6 Selenium 1.E-01 1.E-01
WB FZ: RM 3 to 6 Silver 5.E-03 5.E-03
WB FZ: RM 3 to 6 Thallium 2.E-01 2.E-01 2.E-01
WB FZ: RM 3 to 6 Zinc 7.E-01 7.E-01
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA
WB FZ: RM 3 to 6 Dibutyltin ion NA
WB FZ: RM 3 to 6 Tributyltin ion NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND
WB FZ: RM 3 to 6 Acenaphthene ND
WB FZ: RM 3 to 6 Acenaphthylene ND
WB FZ: RM 3 to 6 Anthracene ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND
WB FZ: RM 3 to 6 Dibenzothiophene NA
WB FZ: RM 3 to 6 Fluoranthene ND
WB FZ: RM 3 to 6 Fluorene ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 3 to 6 Naphthalene ND
WB FZ: RM 3 to 6 Phenanthrene ND
WB FZ: RM 3 to 6 Pyrene ND

Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND
WB FZ: RM 3 to 6 Benzyl alcohol ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND
WB FZ: RM 3 to 6 Dibenzofuran ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND
WB FZ: RM 3 to 6 Isophorone ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND
WB FZ: RM 3 to 6 Phenol ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 7.E+02 7.E+02
WB FZ: RM 3 to 6 Total PCB Congeners --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 8.E+02 8.E+02
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB FZ: RM 3 to 6 Total PCB TEQ 3.E+01 3.E+01
WB FZ: RM 3 to 6 Total TEQ 5.E+01 5.E+01
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Dieldrin ND
WB FZ: RM 3 to 6 Endrin ND
WB FZ: RM 3 to 6 Endrin aldehyde ND
WB FZ: RM 3 to 6 Endrin ketone ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Heptachlor ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND
WB FZ: RM 3 to 6 Methoxychlor 2.E-03 2.E-03 2.E-03
WB FZ: RM 3 to 6 Total Chlordanes 9.E-02 9.E-02
WB FZ: RM 3 to 6 Total DDD 7.E-01 7.E-01
WB FZ: RM 3 to 6 Total DDE 1.E+00 1.E+00
WB FZ: RM 3 to 6 Total DDT 2.E-01 2.E-01
WB FZ: RM 3 to 6 Total Endosulfan ND

Exposure Point Total 8.E-01 2.E-01 2.E-01 7.E-02 1.E+00 3.E-01 2.E+00 8.E+02 5.E+01 2.E-03
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 2.E-01 2.E-01
WB FZ: RM 6 to 9 Antimony ND
WB FZ: RM 6 to 9 Arsenic, inorganic 9.E-02 9.E-02
WB FZ: RM 6 to 9 Cadmium 1.E-01 1.E-01
WB FZ: RM 6 to 9 Chromium 1.E-03
WB FZ: RM 6 to 9 Copper 6.E-02 6.E-02
WB FZ: RM 6 to 9 Lead --
WB FZ: RM 6 to 9 Manganese 9.E-02 9.E-02
WB FZ: RM 6 to 9 Mercury 1.E+00 1.E+00
WB FZ: RM 6 to 9 Nickel 6.E-02 6.E-02
WB FZ: RM 6 to 9 Selenium 2.E-01 2.E-01
WB FZ: RM 6 to 9 Silver 7.E-03 7.E-03
WB FZ: RM 6 to 9 Thallium 6.E-02 6.E-02 6.E-02
WB FZ: RM 6 to 9 Zinc 8.E-01 8.E-01
WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA
WB FZ: RM 6 to 9 Dibutyltin ion NA
WB FZ: RM 6 to 9 Tributyltin ion NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 2.E-02 2.E-02
WB FZ: RM 6 to 9 Acenaphthene 3.E-03 3.E-03
WB FZ: RM 6 to 9 Acenaphthylene ND
WB FZ: RM 6 to 9 Anthracene ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND
WB FZ: RM 6 to 9 Dibenzothiophene NA
WB FZ: RM 6 to 9 Fluoranthene ND
WB FZ: RM 6 to 9 Fluorene 3.E-03 3.E-03
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 6 to 9 Naphthalene 6.E-03 6.E-03
WB FZ: RM 6 to 9 Phenanthrene ND
WB FZ: RM 6 to 9 Pyrene ND

Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 9 of 23



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND
WB FZ: RM 6 to 9 Benzyl alcohol ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND
WB FZ: RM 6 to 9 Dibenzofuran ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND
WB FZ: RM 6 to 9 Isophorone ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND
WB FZ: RM 6 to 9 Phenol ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 1.E+02 1.E+02
WB FZ: RM 6 to 9 Total PCB Congeners --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 1.E+02 1.E+02
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB FZ: RM 6 to 9 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 6 to 9 Total TEQ 2.E+01 2.E+01
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Dieldrin ND
WB FZ: RM 6 to 9 Endrin ND
WB FZ: RM 6 to 9 Endrin aldehyde ND
WB FZ: RM 6 to 9 Endrin ketone ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Heptachlor ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND
WB FZ: RM 6 to 9 Methoxychlor ND
WB FZ: RM 6 to 9 Total Chlordanes 1.E-01 1.E-01
WB FZ: RM 6 to 9 Total DDD 3.E-01 3.E-01
WB FZ: RM 6 to 9 Total DDE 6.E-01 6.E-01
WB FZ: RM 6 to 9 Total DDT ND
WB FZ: RM 6 to 9 Total Endosulfan 5.E-03 5.E-03 5.E-03 5.E-03

Exposure Point Total 8.E-01 1.E-01 1.E-01 6.E-02 1.E+00 2.E-01 1.E+00 1.E+02 2.E-02 2.E+01
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-01 2.E-01
WB Study Area Wide Antimony 3.E-02 3.E-02
WB Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
WB Study Area Wide Cadmium 1.E-01 1.E-01
WB Study Area Wide Chromium 1.E-03
WB Study Area Wide Copper 6.E-02 6.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-01 1.E-01
WB Study Area Wide Mercury 1.E+00 1.E+00
WB Study Area Wide Nickel 7.E-02 7.E-02
WB Study Area Wide Selenium 1.E-01 1.E-01
WB Study Area Wide Silver 4.E-03 4.E-03
WB Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
WB Study Area Wide Zinc 7.E-01 7.E-01
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 1.E-01 1.E-01
WB Study Area Wide Dibutyltin ion 3.E-02 3.E-02
WB Study Area Wide Tributyltin ion 5.E-02 5.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 2.E-04
WB Study Area Wide 2-Methylnaphthalene 6.E-03 6.E-03
WB Study Area Wide Acenaphthene 2.E-03 2.E-03
WB Study Area Wide Acenaphthylene 1.E-04 1.E-04
WB Study Area Wide Anthracene 3.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 4.E-05 4.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 7.E-04 7.E-04
WB Study Area Wide Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB Study Area Wide Fluorene 1.E-03 1.E-03
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 2.E-03 2.E-03
WB Study Area Wide Phenanthrene 7.E-04 7.E-04
WB Study Area Wide Pyrene 3.E-04 3.E-04

Total Carcinogenic PAHs --
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 2.E-04
WB Study Area Wide Benzyl alcohol 3.E-04 3.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB Study Area Wide Dibenzofuran 3.E-04 3.E-04
WB Study Area Wide Hexachlorobenzene 9.E-03 9.E-03
WB Study Area Wide Hexachlorobutadiene 4.E-04 4.E-04
WB Study Area Wide Isophorone 6.E-05 6.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB Study Area Wide Phenol 3.E-04 3.E-04 3.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 6.E+02 6.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 1.E+03 1.E+03
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB Study Area Wide Total PCB TEQ 5.E+01 5.E+01
WB Study Area Wide Total TEQ 6.E+01 6.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 1.E-02 1.E-02
WB Study Area Wide alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB Study Area Wide beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB Study Area Wide delta-Hexachlorocyclohexane --
WB Study Area Wide Dieldrin 1.E-01 1.E-01
WB Study Area Wide Endrin 2.E-04 2.E-04
WB Study Area Wide Endrin aldehyde 5.E-05 5.E-05
WB Study Area Wide Endrin ketone 1.E-04 1.E-04
WB Study Area Wide gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB Study Area Wide Heptachlor 2.E-05 2.E-05
WB Study Area Wide Heptachlor epoxide 3.E-02 3.E-02
WB Study Area Wide Methoxychlor 2.E-03 2.E-03 2.E-03
WB Study Area Wide Total Chlordanes 7.E-02 7.E-02
WB Study Area Wide Total DDD 5.E-01 5.E-01
WB Study Area Wide Total DDE 7.E-01 7.E-01
WB Study Area Wide Total DDT 8.E-02 8.E-02
WB Study Area Wide Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 8.E-01 1.E-01 1.E-01 6.E-02 1.E+00 2.E-01 2.E+00 1.E+03 6.E-03 6.E+01 3.E-04 2.E-03
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 4.E-03 4.E-03
F FZ: RM 0 to 4 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 0 to 4 Cadmium 1.E-02 1.E-02
F FZ: RM 0 to 4 Chromium ND
F FZ: RM 0 to 4 Copper 3.E-02 3.E-02
F FZ: RM 0 to 4 Lead --
F FZ: RM 0 to 4 Manganese 3.E-02 3.E-02
F FZ: RM 0 to 4 Mercury 2.E+00 2.E+00
F FZ: RM 0 to 4 Nickel 8.E-03 8.E-03
F FZ: RM 0 to 4 Selenium 1.E-01 1.E-01
F FZ: RM 0 to 4 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 0 to 4 Zinc 2.E-01 2.E-01
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 2.E-03 2.E-03
F FZ: RM 0 to 4 Dibutyltin ion 1.E-02 1.E-02
F FZ: RM 0 to 4 Tributyltin ion 5.E-02 5.E-02
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 1.E-04
F FZ: RM 0 to 4 2-Methylnaphthalene 2.E-03 2.E-03
F FZ: RM 0 to 4 Acenaphthene 7.E-04 7.E-04
F FZ: RM 0 to 4 Acenaphthylene 6.E-05 6.E-05
F FZ: RM 0 to 4 Anthracene 2.E-05
F FZ: RM 0 to 4 Benzo(a)anthracene --
F FZ: RM 0 to 4 Benzo(b)fluoranthene --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 1.E-05 1.E-05
F FZ: RM 0 to 4 Benzo(k)fluoranthene --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
F FZ: RM 0 to 4 Dibenzothiophene 6.E-05 6.E-05
F FZ: RM 0 to 4 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F FZ: RM 0 to 4 Fluorene 3.E-04 3.E-04
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
F FZ: RM 0 to 4 Naphthalene 3.E-04 3.E-04
F FZ: RM 0 to 4 Phenanthrene 5.E-04 5.E-04
F FZ: RM 0 to 4 Pyrene 3.E-04 3.E-04

Total Carcinogenic PAHs --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 1.E-04 1.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 13 of 23



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 0 to 4 Dibenzofuran 1.E-04 1.E-04
F FZ: RM 0 to 4 Hexachlorobenzene 5.E-03 5.E-03
F FZ: RM 0 to 4 Hexachlorobutadiene 4.E-05 4.E-05
F FZ: RM 0 to 4 Isophorone 1.E-04 1.E-04
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 8.E-03 8.E-03 8.E-03
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA
F FZ: RM 0 to 4 Total PCB Congeners --
F FZ: RM 0 to 4 Total PCBs, Adjusted 2.E+01 2.E+01
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 5.E+00 5.E+00
F FZ: RM 0 to 4 Total PCB TEQ 4.E+00 4.E+00

Total TEQ 9.E+00 9.E+00
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 5.E-03 5.E-03
F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 8.E-06 8.E-06
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 5.E-05 5.E-05
F FZ: RM 0 to 4 Dieldrin 8.E-02 8.E-02
F FZ: RM 0 to 4 Endrin 1.E-04 1.E-04
F FZ: RM 0 to 4 Endrin aldehyde 2.E-05 2.E-05
F FZ: RM 0 to 4 Endrin ketone 5.E-05 5.E-05
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F FZ: RM 0 to 4 Heptachlor epoxide 2.E-02 2.E-02
F FZ: RM 0 to 4 Methoxychlor ND
F FZ: RM 0 to 4 Total Chlordanes 5.E-02 5.E-02
F FZ: RM 0 to 4 Total DDD 1.E-01 1.E-01
F FZ: RM 0 to 4 Total DDE 3.E-01 3.E-01
F FZ: RM 0 to 4 Total DDT 6.E-03 6.E-03
F FZ: RM 0 to 4 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 4.E-01 1.E-01 1.E-02 3.E-02 2.E+00 1.E-01 8.E-01 3.E+01 2.E-03 9.E+00
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 6.E-03 6.E-03
F FZ: RM 4 to 8 Arsenic, inorganic 7.E-02 7.E-02
F FZ: RM 4 to 8 Cadmium 8.E-03 8.E-03
F FZ: RM 4 to 8 Chromium 9.E-04
F FZ: RM 4 to 8 Copper 2.E-02 2.E-02
F FZ: RM 4 to 8 Lead --
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 4 to 8 Manganese 4.E-02 4.E-02
F FZ: RM 4 to 8 Mercury 1.E+00 1.E+00
F FZ: RM 4 to 8 Nickel 4.E-02 4.E-02
F FZ: RM 4 to 8 Selenium 1.E-01 1.E-01
F FZ: RM 4 to 8 Thallium 3.E-02 3.E-02 3.E-02
F FZ: RM 4 to 8 Zinc 2.E-01 2.E-01
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 8.E-03 8.E-03
F FZ: RM 4 to 8 Dibutyltin ion 1.E-02 1.E-02
F FZ: RM 4 to 8 Tributyltin ion 4.E-02 4.E-02
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 2.E-04
F FZ: RM 4 to 8 2-Methylnaphthalene 2.E-03 2.E-03
F FZ: RM 4 to 8 Acenaphthene 3.E-03 3.E-03
F FZ: RM 4 to 8 Acenaphthylene 1.E-04 1.E-04
F FZ: RM 4 to 8 Anthracene 6.E-05
F FZ: RM 4 to 8 Benzo(a)anthracene ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
F FZ: RM 4 to 8 Dibenzothiophene 2.E-04 2.E-04
F FZ: RM 4 to 8 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F FZ: RM 4 to 8 Fluorene 7.E-04 7.E-04
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 4 to 8 Naphthalene 7.E-04 7.E-04
F FZ: RM 4 to 8 Phenanthrene 9.E-04 9.E-04
F FZ: RM 4 to 8 Pyrene 3.E-04 3.E-04

Total Carcinogenic PAHs --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 1.E-04 1.E-04
F FZ: RM 4 to 8 Dibenzofuran 2.E-04 2.E-04
F FZ: RM 4 to 8 Hexachlorobenzene 1.E-02 1.E-02
F FZ: RM 4 to 8 Hexachlorobutadiene 3.E-04 3.E-04
F FZ: RM 4 to 8 Isophorone 1.E-04 1.E-04
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 6.E-03 6.E-03 6.E-03
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA
F FZ: RM 4 to 8 Total PCB Congeners --
F FZ: RM 4 to 8 Total PCBs, Adjusted 2.E+03 2.E+03
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 9.E+00 9.E+00
F FZ: RM 4 to 8 Total PCB TEQ 3.E+01 3.E+01

Total TEQ 4.E+01 4.E+01
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 8.E-03 8.E-03
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 8.E-05 8.E-05
F FZ: RM 4 to 8 Dieldrin 9.E-02 9.E-02
F FZ: RM 4 to 8 Endrin 2.E-04 2.E-04
F FZ: RM 4 to 8 Endrin aldehyde ND
F FZ: RM 4 to 8 Endrin ketone 7.E-06 7.E-06
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F FZ: RM 4 to 8 Heptachlor epoxide 2.E-02 2.E-02
F FZ: RM 4 to 8 Methoxychlor ND
F FZ: RM 4 to 8 Total Chlordanes 5.E-02 5.E-02
F FZ: RM 4 to 8 Total DDD 8.E-01 8.E-01
F FZ: RM 4 to 8 Total DDE 1.E+00 1.E+00
F FZ: RM 4 to 8 Total DDT 2.E-01 2.E-01
F FZ: RM 4 to 8 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 2.E-01 7.E-02 1.E-02 2.E-02 2.E+00 2.E-01 2.E+00 2.E+03 2.E-03 4.E+01
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 3.E-03 3.E-03
F FZ: RM 8 to 12 Arsenic, inorganic 4.E-02 4.E-02
F FZ: RM 8 to 12 Cadmium 1.E-02 1.E-02
F FZ: RM 8 to 12 Chromium ND
F FZ: RM 8 to 12 Copper 3.E-02 3.E-02
F FZ: RM 8 to 12 Lead --
F FZ: RM 8 to 12 Manganese 4.E-02 4.E-02
F FZ: RM 8 to 12 Mercury 1.E+00 1.E+00
F FZ: RM 8 to 12 Nickel 5.E-03 5.E-03
F FZ: RM 8 to 12 Selenium 8.E-02 8.E-02
F FZ: RM 8 to 12 Thallium 5.E-02 5.E-02 5.E-02
F FZ: RM 8 to 12 Zinc 2.E-01 2.E-01
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND
F FZ: RM 8 to 12 Dibutyltin ion 5.E-02 5.E-02
F FZ: RM 8 to 12 Tributyltin ion 7.E-02 7.E-02
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 1.E-04
F FZ: RM 8 to 12 2-Methylnaphthalene 1.E-03 1.E-03
F FZ: RM 8 to 12 Acenaphthene 2.E-04 2.E-04
F FZ: RM 8 to 12 Acenaphthylene 5.E-05 5.E-05
F FZ: RM 8 to 12 Anthracene 1.E-05
F FZ: RM 8 to 12 Benzo(a)anthracene ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND
F FZ: RM 8 to 12 Dibenzothiophene 2.E-05 2.E-05
F FZ: RM 8 to 12 Fluoranthene ND
F FZ: RM 8 to 12 Fluorene 1.E-04 1.E-04
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 8 to 12 Naphthalene ND
F FZ: RM 8 to 12 Phenanthrene ND
F FZ: RM 8 to 12 Pyrene 8.E-05 8.E-05

Total Carcinogenic PAHs --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 2.E-04 2.E-04
F FZ: RM 8 to 12 Dibenzofuran 3.E-05 3.E-05
F FZ: RM 8 to 12 Hexachlorobenzene 6.E-03 6.E-03
F FZ: RM 8 to 12 Hexachlorobutadiene 6.E-05 6.E-05
F FZ: RM 8 to 12 Isophorone ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 5.E-03 5.E-03 5.E-03
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA
F FZ: RM 8 to 12 Total PCB Congeners --
F FZ: RM 8 to 12 Total PCBs, Adjusted 8.E+01 8.E+01
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 5.E+00 5.E+00
F FZ: RM 8 to 12 Total PCB TEQ 5.E+00 5.E+00

Total TEQ 1.E+01 1.E+01
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 7.E-03 7.E-03
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 7.E-06 7.E-06
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 5.E-05 5.E-05
F FZ: RM 8 to 12 Dieldrin 6.E-02 6.E-02
F FZ: RM 8 to 12 Endrin 1.E-04 1.E-04
F FZ: RM 8 to 12 Endrin aldehyde 1.E-05 1.E-05
F FZ: RM 8 to 12 Endrin ketone ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F FZ: RM 8 to 12 Heptachlor epoxide 1.E-02 1.E-02
F FZ: RM 8 to 12 Methoxychlor 3.E-06 3.E-06 3.E-06
F FZ: RM 8 to 12 Total Chlordanes 4.E-02 4.E-02
F FZ: RM 8 to 12 Total DDD 7.E-02 7.E-02
F FZ: RM 8 to 12 Total DDE 2.E-01 2.E-01
F FZ: RM 8 to 12 Total DDT 4.E-03 4.E-03
F FZ: RM 8 to 12 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 4.E-02 1.E-02 3.E-02 1.E+00 9.E-02 4.E-01 8.E+01 1.E-03 1.E+01 3.E-06
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 5.E-03 5.E-03
F FZ: RM 3 to 6 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 3 to 6 Cadmium 1.E-02 1.E-02
F FZ: RM 3 to 6 Chromium 2.E-03
F FZ: RM 3 to 6 Copper 2.E-02 2.E-02
F FZ: RM 3 to 6 Lead --
F FZ: RM 3 to 6 Manganese 5.E-03 5.E-03
F FZ: RM 3 to 6 Mercury 4.E+00 4.E+00
F FZ: RM 3 to 6 Nickel 9.E-03 9.E-03
F FZ: RM 3 to 6 Selenium ND
F FZ: RM 3 to 6 Thallium 9.E-02 9.E-02 9.E-02
F FZ: RM 3 to 6 Zinc 2.E-01 2.E-01
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA
F FZ: RM 3 to 6 Dibutyltin ion NA
F FZ: RM 3 to 6 Tributyltin ion NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA
F FZ: RM 3 to 6 Acenaphthene NA
F FZ: RM 3 to 6 Acenaphthylene NA
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
sti

na
l

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 3 to 6 Anthracene NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA
F FZ: RM 3 to 6 Dibenzothiophene NA
F FZ: RM 3 to 6 Fluoranthene NA
F FZ: RM 3 to 6 Fluorene NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 3 to 6 Naphthalene NA
F FZ: RM 3 to 6 Phenanthrene NA
F FZ: RM 3 to 6 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA
F FZ: RM 3 to 6 Dibenzofuran NA
F FZ: RM 3 to 6 Hexachlorobenzene ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND
F FZ: RM 3 to 6 Isophorone NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 1.E+02 1.E+02
F FZ: RM 3 to 6 Total PCB Congeners NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA
F FZ: RM 3 to 6 Total PCB TEQ NA

Total TEQ --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Dieldrin ND
F FZ: RM 3 to 6 Endrin ND
F FZ: RM 3 to 6 Endrin aldehyde ND
F FZ: RM 3 to 6 Endrin ketone ND
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Heptachlor epoxide ND
F FZ: RM 3 to 6 Methoxychlor 3.E-03 3.E-03 3.E-03
F FZ: RM 3 to 6 Total Chlordanes 6.E-02 6.E-02
F FZ: RM 3 to 6 Total DDD 2.E-01 2.E-01
F FZ: RM 3 to 6 Total DDE 6.E-01 6.E-01
F FZ: RM 3 to 6 Total DDT 3.E-01 3.E-01
F FZ: RM 3 to 6 Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Point Total 3.E-01 1.E-01 1.E-02 2.E-02 4.E+00 1.E-02 1.E+00 3.E-03 3.E-03
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 4.E-03 4.E-03
F FZ: RM 6 to 9 Arsenic, inorganic 7.E-02 7.E-02
F FZ: RM 6 to 9 Cadmium 2.E-02 2.E-02
F FZ: RM 6 to 9 Chromium ND
F FZ: RM 6 to 9 Copper 3.E-02 3.E-02
F FZ: RM 6 to 9 Lead --
F FZ: RM 6 to 9 Manganese 5.E-03 5.E-03
F FZ: RM 6 to 9 Mercury 2.E+00 2.E+00
F FZ: RM 6 to 9 Nickel 6.E-03 6.E-03
F FZ: RM 6 to 9 Selenium ND
F FZ: RM 6 to 9 Thallium 1.E-01 1.E-01 1.E-01
F FZ: RM 6 to 9 Zinc 2.E-01 2.E-01
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA
F FZ: RM 6 to 9 Dibutyltin ion NA
F FZ: RM 6 to 9 Tributyltin ion NA
F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA
F FZ: RM 6 to 9 Acenaphthene NA
F FZ: RM 6 to 9 Acenaphthylene NA
F FZ: RM 6 to 9 Anthracene NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA
F FZ: RM 6 to 9 Dibenzothiophene NA
F FZ: RM 6 to 9 Fluoranthene NA
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 6 to 9 Fluorene NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 6 to 9 Naphthalene NA
F FZ: RM 6 to 9 Phenanthrene NA
F FZ: RM 6 to 9 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA
F FZ: RM 6 to 9 Dibenzofuran NA
F FZ: RM 6 to 9 Hexachlorobenzene 4.E-01 4.E-01
F FZ: RM 6 to 9 Hexachlorobutadiene ND
F FZ: RM 6 to 9 Isophorone NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 1.E+02 1.E+02
F FZ: RM 6 to 9 Total PCB Congeners NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA
F FZ: RM 6 to 9 Total PCB TEQ NA

Total TEQ --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Dieldrin ND
F FZ: RM 6 to 9 Endrin ND
F FZ: RM 6 to 9 Endrin aldehyde ND
F FZ: RM 6 to 9 Endrin ketone ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Heptachlor epoxide ND
F FZ: RM 6 to 9 Methoxychlor ND
F FZ: RM 6 to 9 Total Chlordanes ND
F FZ: RM 6 to 9 Total DDD 3.E-01 3.E-01
F FZ: RM 6 to 9 Total DDE 4.E-01 4.E-01
F FZ: RM 6 to 9 Total DDT ND
F FZ: RM 6 to 9 Total Endosulfan ND

Exposure Point Total 3.E-01 7.E-02 2.E-02 3.E-02 2.E+00 6.E-03 1.E+00
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F Study Area Wide Metals
F Study Area Wide Aluminum 4.E-03 4.E-03
F Study Area Wide Arsenic, inorganic 8.E-02 8.E-02
F Study Area Wide Cadmium 1.E-02 1.E-02
F Study Area Wide Chromium 2.E-03
F Study Area Wide Copper 3.E-02 3.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 4.E-02 4.E-02
F Study Area Wide Mercury 3.E+00 3.E+00
F Study Area Wide Nickel 2.E-02 2.E-02
F Study Area Wide Selenium 1.E-01 1.E-01
F Study Area Wide Thallium 8.E-02 8.E-02 8.E-02
F Study Area Wide Zinc 2.E-01 2.E-01
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 8.E-03 8.E-03
F Study Area Wide Dibutyltin ion 5.E-02 5.E-02
F Study Area Wide Tributyltin ion 5.E-02 5.E-02
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 1.E-04
F Study Area Wide 2-Methylnaphthalene 2.E-03 2.E-03
F Study Area Wide Acenaphthene 1.E-03 1.E-03
F Study Area Wide Acenaphthylene 9.E-05 9.E-05
F Study Area Wide Anthracene 4.E-05
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 1.E-05 1.E-05
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 8.E-05 8.E-05
F Study Area Wide Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F Study Area Wide Fluorene 4.E-04 4.E-04
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 7.E-04 7.E-04
F Study Area Wide Phenanthrene 6.E-04 6.E-04
F Study Area Wide Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 1.E-04 1.E-04
F Study Area Wide Dibenzofuran 1.E-04 1.E-04
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Table 5-104.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F Study Area Wide Hexachlorobenzene 1.E-01 1.E-01
F Study Area Wide Hexachlorobutadiene 3.E-04 3.E-04
F Study Area Wide Isophorone 1.E-04 1.E-04
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 6.E-03 6.E-03 6.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.E+02 1.E+02
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 1.E+03 1.E+03
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 7.E+00 7.E+00
F Study Area Wide Total PCB TEQ 2.E+01 2.E+01

Total TEQ 3.E+01 3.E+01
F Study Area Wide Pesticides
F Study Area Wide Aldrin 7.E-03 7.E-03
F Study Area Wide alpha-Hexachlorocyclohexane 7.E-06 7.E-06
F Study Area Wide beta-Hexachlorocyclohexane 5.E-05 5.E-05
F Study Area Wide Dieldrin 8.E-02 8.E-02
F Study Area Wide Endrin 1.E-04 1.E-04
F Study Area Wide Endrin aldehyde 2.E-05 2.E-05
F Study Area Wide Endrin ketone 5.E-05 5.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F Study Area Wide Heptachlor epoxide 2.E-02 2.E-02
F Study Area Wide Methoxychlor 3.E-03 3.E-03 3.E-03
F Study Area Wide Total Chlordanes 4.E-02 4.E-02
F Study Area Wide Total DDD 4.E-01 4.E-01
F Study Area Wide Total DDE 5.E-01 5.E-01
F Study Area Wide Total DDT 7.E-02 7.E-02
F Study Area Wide Total Endosulfan 8.E-04 8.E-04 8.E-04 8.E-04

Exposure Point Total 3.E-01 8.E-02 1.E-02 3.E-02 3.E+00 1.E-01 1.E+00 1.E+03 2.E-03 3.E+01 3.E-03

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FZ = Fishing zone.
g/day = Grams per day.

PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

Numbers presented are rounded values.  Sums calculated before rounding.

ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 1.E-01 1.E-01
WB FZ: RM 0 to 4 Antimony 1.E-02 1.E-02
WB FZ: RM 0 to 4 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 0 to 4 Cadmium 1.E-01 1.E-01
WB FZ: RM 0 to 4 Chromium 1.E-03
WB FZ: RM 0 to 4 Copper 6.E-02 6.E-02
WB FZ: RM 0 to 4 Lead --
WB FZ: RM 0 to 4 Manganese 9.E-02 9.E-02
WB FZ: RM 0 to 4 Mercury 1.E+00 1.E+00
WB FZ: RM 0 to 4 Nickel 5.E-02 5.E-02
WB FZ: RM 0 to 4 Selenium 1.E-01 1.E-01
WB FZ: RM 0 to 4 Silver 2.E-03 2.E-03
WB FZ: RM 0 to 4 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 0 to 4 Zinc 5.E-01 5.E-01
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 2.E-02 2.E-02
WB FZ: RM 0 to 4 Dibutyltin ion 2.E-02 2.E-02
WB FZ: RM 0 to 4 Tributyltin ion 3.E-02 3.E-02
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 1.E-04
WB FZ: RM 0 to 4 2-Methylnaphthalene 2.E-03 2.E-03
WB FZ: RM 0 to 4 Acenaphthene 8.E-04 8.E-04
WB FZ: RM 0 to 4 Acenaphthylene 3.E-05 3.E-05
WB FZ: RM 0 to 4 Anthracene 1.E-05
WB FZ: RM 0 to 4 Benzo(a)anthracene --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB FZ: RM 0 to 4 Benzo(k)fluoranthene --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
WB FZ: RM 0 to 4 Dibenzothiophene 5.E-05 5.E-05
WB FZ: RM 0 to 4 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB FZ: RM 0 to 4 Fluorene 4.E-04 4.E-04
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 0 to 4 Naphthalene 3.E-04 3.E-04
WB FZ: RM 0 to 4 Phenanthrene 4.E-04 4.E-04
WB FZ: RM 0 to 4 Pyrene 1.E-04 1.E-04

Total Carcinogenic PAHs --

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 2.E-04
WB FZ: RM 0 to 4 Benzyl alcohol 2.E-04 2.E-04
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB FZ: RM 0 to 4 Dibenzofuran 9.E-05 9.E-05
WB FZ: RM 0 to 4 Hexachlorobenzene 6.E-03 6.E-03
WB FZ: RM 0 to 4 Hexachlorobutadiene 5.E-05 5.E-05
WB FZ: RM 0 to 4 Isophorone 6.E-05 6.E-05
WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB FZ: RM 0 to 4 Phenol ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA
WB FZ: RM 0 to 4 Total PCB Congeners --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 3.E+01 3.E+01
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB FZ: RM 0 to 4 Total PCB TEQ 6.E+00 6.E+00
WB FZ: RM 0 to 4 Total TEQ 1.E+01 1.E+01
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 6.E-03 6.E-03
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 9.E-06 9.E-06
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane --
WB FZ: RM 0 to 4 Dieldrin 9.E-02 9.E-02
WB FZ: RM 0 to 4 Endrin 2.E-04 2.E-04
WB FZ: RM 0 to 4 Endrin aldehyde 3.E-05 3.E-05
WB FZ: RM 0 to 4 Endrin ketone 2.E-05 2.E-05
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB FZ: RM 0 to 4 Heptachlor 2.E-05 2.E-05
WB FZ: RM 0 to 4 Heptachlor epoxide 3.E-02 3.E-02
WB FZ: RM 0 to 4 Methoxychlor ND
WB FZ: RM 0 to 4 Total Chlordanes 5.E-02 5.E-02
WB FZ: RM 0 to 4 Total DDD 1.E-01 1.E-01
WB FZ: RM 0 to 4 Total DDE 4.E-01 4.E-01
WB FZ: RM 0 to 4 Total DDT 1.E-03 1.E-03
WB FZ: RM 0 to 4 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Totalb 7.E-01 1.E-01 1.E-01 6.E-02 1.E+00 2.E-01 8.E-01 3.E+01 2.E-03 1.E+01
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 2.E-01 2.E-01
WB FZ: RM 4 to 8 Antimony 2.E-02 2.E-02
WB FZ: RM 4 to 8 Arsenic, inorganic 7.E-02 7.E-02
WB FZ: RM 4 to 8 Cadmium 1.E-01 1.E-01
WB FZ: RM 4 to 8 Chromium 9.E-04
WB FZ: RM 4 to 8 Copper 6.E-02 6.E-02
WB FZ: RM 4 to 8 Lead --
WB FZ: RM 4 to 8 Manganese 1.E-01 1.E-01
WB FZ: RM 4 to 8 Mercury 1.E+00 1.E+00
WB FZ: RM 4 to 8 Nickel 5.E-02 5.E-02
WB FZ: RM 4 to 8 Selenium 1.E-01 1.E-01
WB FZ: RM 4 to 8 Silver 3.E-03 3.E-03
WB FZ: RM 4 to 8 Thallium 7.E-02 7.E-02 7.E-02
WB FZ: RM 4 to 8 Zinc 6.E-01 6.E-01
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 9.E-03 9.E-03
WB FZ: RM 4 to 8 Dibutyltin ion 8.E-03 8.E-03
WB FZ: RM 4 to 8 Tributyltin ion 4.E-02 4.E-02
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 2.E-04
WB FZ: RM 4 to 8 2-Methylnaphthalene 3.E-03 3.E-03
WB FZ: RM 4 to 8 Acenaphthene 2.E-03 2.E-03
WB FZ: RM 4 to 8 Acenaphthylene 9.E-05 9.E-05
WB FZ: RM 4 to 8 Anthracene 3.E-05
WB FZ: RM 4 to 8 Benzo(a)anthracene ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
WB FZ: RM 4 to 8 Dibenzothiophene 1.E-04 1.E-04
WB FZ: RM 4 to 8 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
WB FZ: RM 4 to 8 Fluorene 9.E-04 9.E-04
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 4 to 8 Naphthalene 6.E-04 6.E-04
WB FZ: RM 4 to 8 Phenanthrene 9.E-04 9.E-04
WB FZ: RM 4 to 8 Pyrene 2.E-04 2.E-04
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Total Carcinogenic PAHs --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 2.E-04
WB FZ: RM 4 to 8 Benzyl alcohol 1.E-04 1.E-04
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB FZ: RM 4 to 8 Dibenzofuran 3.E-04 3.E-04
WB FZ: RM 4 to 8 Hexachlorobenzene 9.E-03 9.E-03
WB FZ: RM 4 to 8 Hexachlorobutadiene 4.E-04 4.E-04
WB FZ: RM 4 to 8 Isophorone 6.E-05 6.E-05
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB FZ: RM 4 to 8 Phenol ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA
WB FZ: RM 4 to 8 Total PCB Congeners --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 9.E+02 9.E+02
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB FZ: RM 4 to 8 Total PCB TEQ 8.E+01 8.E+01
WB FZ: RM 4 to 8 Total TEQ 9.E+01 9.E+01
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 1.E-02 1.E-02
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane --
WB FZ: RM 4 to 8 Dieldrin 1.E-01 1.E-01
WB FZ: RM 4 to 8 Endrin 2.E-04 2.E-04
WB FZ: RM 4 to 8 Endrin aldehyde ND
WB FZ: RM 4 to 8 Endrin ketone 6.E-06 6.E-06
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB FZ: RM 4 to 8 Heptachlor ND
WB FZ: RM 4 to 8 Heptachlor epoxide 2.E-02 2.E-02
WB FZ: RM 4 to 8 Methoxychlor ND
WB FZ: RM 4 to 8 Total Chlordanes 6.E-02 6.E-02
WB FZ: RM 4 to 8 Total DDD 8.E-01 8.E-01
WB FZ: RM 4 to 8 Total DDE 9.E-01 9.E-01
WB FZ: RM 4 to 8 Total DDT 3.E-02 3.E-02
WB FZ: RM 4 to 8 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 7.E-01 8.E-02 1.E-01 6.E-02 1.E+00 2.E-01 2.E+00 9.E+02 3.E-03 9.E+01
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 1.E-01 1.E-01
WB FZ: RM 8 to 12 Antimony ND
WB FZ: RM 8 to 12 Arsenic, inorganic 4.E-02 4.E-02
WB FZ: RM 8 to 12 Cadmium 1.E-01 1.E-01
WB FZ: RM 8 to 12 Chromium 7.E-04
WB FZ: RM 8 to 12 Copper 5.E-02 5.E-02
WB FZ: RM 8 to 12 Lead --
WB FZ: RM 8 to 12 Manganese 1.E-01 1.E-01
WB FZ: RM 8 to 12 Mercury 8.E-01 8.E-01
WB FZ: RM 8 to 12 Nickel 4.E-02 4.E-02
WB FZ: RM 8 to 12 Selenium 1.E-01 1.E-01
WB FZ: RM 8 to 12 Silver 1.E-03 1.E-03
WB FZ: RM 8 to 12 Thallium 3.E-02 3.E-02 3.E-02
WB FZ: RM 8 to 12 Zinc 6.E-01 6.E-01
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 7.E-02 7.E-02
WB FZ: RM 8 to 12 Dibutyltin ion 1.E-02 1.E-02
WB FZ: RM 8 to 12 Tributyltin ion 5.E-02 5.E-02
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 1.E-04
WB FZ: RM 8 to 12 2-Methylnaphthalene 2.E-03 2.E-03
WB FZ: RM 8 to 12 Acenaphthene 2.E-04 2.E-04
WB FZ: RM 8 to 12 Acenaphthylene 3.E-05 3.E-05
WB FZ: RM 8 to 12 Anthracene 1.E-05
WB FZ: RM 8 to 12 Benzo(a)anthracene ND
WB FZ: RM 8 to 12 Benzo(a)pyrene --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB FZ: RM 8 to 12 Benzo(k)fluoranthene --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene --
WB FZ: RM 8 to 12 Dibenzothiophene 4.E-04 4.E-04
WB FZ: RM 8 to 12 Fluoranthene ND
WB FZ: RM 8 to 12 Fluorene 1.E-04 1.E-04
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 8 to 12 Naphthalene 6.E-04 6.E-04
WB FZ: RM 8 to 12 Phenanthrene ND
WB FZ: RM 8 to 12 Pyrene 5.E-05 5.E-05
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Total Carcinogenic PAHs --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 1.E-04
WB FZ: RM 8 to 12 Benzyl alcohol 1.E-04 1.E-04
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 4.E-03 4.E-03
WB FZ: RM 8 to 12 Dibenzofuran 4.E-05 4.E-05
WB FZ: RM 8 to 12 Hexachlorobenzene 8.E-03 8.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 4.E-05 4.E-05
WB FZ: RM 8 to 12 Isophorone ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB FZ: RM 8 to 12 Phenol 3.E-04 3.E-04 3.E-04
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA
WB FZ: RM 8 to 12 Total PCB Congeners --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 9.E+01 9.E+01
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB FZ: RM 8 to 12 Total PCB TEQ 8.E+00 8.E+00
WB FZ: RM 8 to 12 Total TEQ 1.E+01 1.E+01
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 8.E-03 8.E-03
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 8.E-06 8.E-06
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane --
WB FZ: RM 8 to 12 Dieldrin 9.E-02 9.E-02
WB FZ: RM 8 to 12 Endrin 1.E-04 1.E-04
WB FZ: RM 8 to 12 Endrin aldehyde 2.E-05 2.E-05
WB FZ: RM 8 to 12 Endrin ketone 5.E-05 5.E-05
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB FZ: RM 8 to 12 Heptachlor 3.E-05 3.E-05
WB FZ: RM 8 to 12 Heptachlor epoxide 2.E-02 2.E-02
WB FZ: RM 8 to 12 Methoxychlor 3.E-06 3.E-06 3.E-06
WB FZ: RM 8 to 12 Total Chlordanes 5.E-02 5.E-02
WB FZ: RM 8 to 12 Total DDD 8.E-02 8.E-02
WB FZ: RM 8 to 12 Total DDE 3.E-01 3.E-01
WB FZ: RM 8 to 12 Total DDT 1.E-03 1.E-03
WB FZ: RM 8 to 12 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 6.E-01 5.E-02 1.E-01 5.E-02 1.E+00 2.E-01 5.E-01 9.E+01 2.E-03 1.E+01 3.E-04 3.E-06
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 2.E-01 2.E-01
WB FZ: RM 3 to 6 Antimony ND
WB FZ: RM 3 to 6 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 3 to 6 Cadmium 2.E-01 2.E-01
WB FZ: RM 3 to 6 Chromium 2.E-03
WB FZ: RM 3 to 6 Copper 6.E-02 6.E-02
WB FZ: RM 3 to 6 Lead --
WB FZ: RM 3 to 6 Manganese 1.E-01 1.E-01
WB FZ: RM 3 to 6 Mercury 8.E-01 8.E-01
WB FZ: RM 3 to 6 Nickel 1.E-01 1.E-01
WB FZ: RM 3 to 6 Selenium 1.E-01 1.E-01
WB FZ: RM 3 to 6 Silver 3.E-03 3.E-03
WB FZ: RM 3 to 6 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 3 to 6 Zinc 6.E-01 6.E-01
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA
WB FZ: RM 3 to 6 Dibutyltin ion NA
WB FZ: RM 3 to 6 Tributyltin ion NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND
WB FZ: RM 3 to 6 Acenaphthene ND
WB FZ: RM 3 to 6 Acenaphthylene ND
WB FZ: RM 3 to 6 Anthracene ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND
WB FZ: RM 3 to 6 Dibenzothiophene NA
WB FZ: RM 3 to 6 Fluoranthene ND
WB FZ: RM 3 to 6 Fluorene ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 3 to 6 Naphthalene ND
WB FZ: RM 3 to 6 Phenanthrene ND
WB FZ: RM 3 to 6 Pyrene ND

Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND
WB FZ: RM 3 to 6 Benzyl alcohol ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND
WB FZ: RM 3 to 6 Dibenzofuran ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND
WB FZ: RM 3 to 6 Isophorone ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND
WB FZ: RM 3 to 6 Phenol ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 3.E+02 3.E+02
WB FZ: RM 3 to 6 Total PCB Congeners --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 3.E+02 3.E+02
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 9.E+00 9.E+00
WB FZ: RM 3 to 6 Total PCB TEQ 2.E+01 2.E+01
WB FZ: RM 3 to 6 Total TEQ 3.E+01 3.E+01
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Dieldrin ND
WB FZ: RM 3 to 6 Endrin ND
WB FZ: RM 3 to 6 Endrin aldehyde ND
WB FZ: RM 3 to 6 Endrin ketone ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Heptachlor ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND
WB FZ: RM 3 to 6 Methoxychlor 2.E-03 2.E-03 2.E-03
WB FZ: RM 3 to 6 Total Chlordanes 6.E-02 6.E-02
WB FZ: RM 3 to 6 Total DDD 4.E-01 4.E-01
WB FZ: RM 3 to 6 Total DDE 6.E-01 6.E-01
WB FZ: RM 3 to 6 Total DDT 7.E-02 7.E-02
WB FZ: RM 3 to 6 Total Endosulfan 2.E-03 2.E-03 2.E-03 2.E-03

Exposure Point Total 7.E-01 1.E-01 2.E-01 6.E-02 1.E+00 2.E-01 1.E+00 3.E+02 3.E+01 2.E-03
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 2.E-01 2.E-01
WB FZ: RM 6 to 9 Antimony ND
WB FZ: RM 6 to 9 Arsenic, inorganic 9.E-02 9.E-02
WB FZ: RM 6 to 9 Cadmium 1.E-01 1.E-01
WB FZ: RM 6 to 9 Chromium 9.E-04
WB FZ: RM 6 to 9 Copper 6.E-02 6.E-02
WB FZ: RM 6 to 9 Lead --
WB FZ: RM 6 to 9 Manganese 8.E-02 8.E-02
WB FZ: RM 6 to 9 Mercury 8.E-01 8.E-01
WB FZ: RM 6 to 9 Nickel 5.E-02 5.E-02
WB FZ: RM 6 to 9 Selenium 1.E-01 1.E-01
WB FZ: RM 6 to 9 Silver 5.E-03 5.E-03
WB FZ: RM 6 to 9 Thallium 5.E-02 5.E-02 5.E-02
WB FZ: RM 6 to 9 Zinc 7.E-01 7.E-01
WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA
WB FZ: RM 6 to 9 Dibutyltin ion NA
WB FZ: RM 6 to 9 Tributyltin ion NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 1.E-02 1.E-02
WB FZ: RM 6 to 9 Acenaphthene 2.E-03 2.E-03
WB FZ: RM 6 to 9 Acenaphthylene ND
WB FZ: RM 6 to 9 Anthracene ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND
WB FZ: RM 6 to 9 Dibenzothiophene NA
WB FZ: RM 6 to 9 Fluoranthene ND
WB FZ: RM 6 to 9 Fluorene 1.E-03 1.E-03
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 6 to 9 Naphthalene 4.E-03 4.E-03
WB FZ: RM 6 to 9 Phenanthrene ND
WB FZ: RM 6 to 9 Pyrene ND

Total Carcinogenic PAHs --
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND
WB FZ: RM 6 to 9 Benzyl alcohol ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND
WB FZ: RM 6 to 9 Dibenzofuran ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND
WB FZ: RM 6 to 9 Isophorone ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND
WB FZ: RM 6 to 9 Phenol ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 1.E+02 1.E+02
WB FZ: RM 6 to 9 Total PCB Congeners --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 8.E+01 8.E+01
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 8.E+00 8.E+00
WB FZ: RM 6 to 9 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 6 to 9 Total TEQ 2.E+01 2.E+01
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Dieldrin ND
WB FZ: RM 6 to 9 Endrin ND
WB FZ: RM 6 to 9 Endrin aldehyde ND
WB FZ: RM 6 to 9 Endrin ketone ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Heptachlor ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND
WB FZ: RM 6 to 9 Methoxychlor ND
WB FZ: RM 6 to 9 Total Chlordanes 4.E-02 4.E-02
WB FZ: RM 6 to 9 Total DDD 2.E-01 2.E-01
WB FZ: RM 6 to 9 Total DDE 5.E-01 5.E-01
WB FZ: RM 6 to 9 Total DDT ND
WB FZ: RM 6 to 9 Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Point Total 8.E-01 1.E-01 1.E-01 6.E-02 1.E+00 2.E-01 8.E-01 8.E+01 1.E-02 2.E+01
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-01 2.E-01
WB Study Area Wide Antimony 1.E-02 1.E-02
WB Study Area Wide Arsenic, inorganic 9.E-02 9.E-02
WB Study Area Wide Cadmium 1.E-01 1.E-01
WB Study Area Wide Chromium 1.E-03
WB Study Area Wide Copper 6.E-02 6.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 9.E-02 9.E-02
WB Study Area Wide Mercury 9.E-01 9.E-01
WB Study Area Wide Nickel 6.E-02 6.E-02
WB Study Area Wide Selenium 1.E-01 1.E-01
WB Study Area Wide Silver 3.E-03 3.E-03
WB Study Area Wide Thallium 8.E-02 8.E-02 8.E-02
WB Study Area Wide Zinc 6.E-01 6.E-01
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 3.E-02 3.E-02
WB Study Area Wide Dibutyltin ion 1.E-02 1.E-02
WB Study Area Wide Tributyltin ion 4.E-02 4.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 2.E-04
WB Study Area Wide 2-Methylnaphthalene 5.E-03 5.E-03
WB Study Area Wide Acenaphthene 1.E-03 1.E-03
WB Study Area Wide Acenaphthylene 5.E-05 5.E-05
WB Study Area Wide Anthracene 2.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 2.E-05 2.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 2.E-04 2.E-04
WB Study Area Wide Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB Study Area Wide Fluorene 7.E-04 7.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 1.E-03 1.E-03
WB Study Area Wide Phenanthrene 5.E-04 5.E-04
WB Study Area Wide Pyrene 1.E-04 1.E-04

Total Carcinogenic PAHs --
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 2.E-04
WB Study Area Wide Benzyl alcohol 1.E-04 1.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB Study Area Wide Dibenzofuran 1.E-04 1.E-04
WB Study Area Wide Hexachlorobenzene 7.E-03 7.E-03
WB Study Area Wide Hexachlorobutadiene 2.E-04 2.E-04
WB Study Area Wide Isophorone 6.E-05 6.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB Study Area Wide Phenol 3.E-04 3.E-04 3.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 2.E+02 2.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 3.E+02 3.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 8.E+00 8.E+00
WB Study Area Wide Total PCB TEQ 2.E+01 2.E+01
WB Study Area Wide Total TEQ 3.E+01 3.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 8.E-03 8.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 9.E-06 9.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 7.E-05 7.E-05
WB Study Area Wide delta-Hexachlorocyclohexane --
WB Study Area Wide Dieldrin 9.E-02 9.E-02
WB Study Area Wide Endrin 2.E-04 2.E-04
WB Study Area Wide Endrin aldehyde 2.E-05 2.E-05
WB Study Area Wide Endrin ketone 3.E-05 3.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB Study Area Wide Heptachlor 2.E-05 2.E-05
WB Study Area Wide Heptachlor epoxide 2.E-02 2.E-02
WB Study Area Wide Methoxychlor 2.E-04 2.E-04 2.E-04
WB Study Area Wide Total Chlordanes 5.E-02 5.E-02
WB Study Area Wide Total DDD 3.E-01 3.E-01
WB Study Area Wide Total DDE 5.E-01 5.E-01
WB Study Area Wide Total DDT 2.E-02 2.E-02
WB Study Area Wide Total Endosulfan 8.E-04 8.E-04 8.E-04 8.E-04

Exposure Point Total 7.E-01 9.E-02 1.E-01 6.E-02 1.E+00 2.E-01 1.E+00 3.E+02 5.E-03 3.E+01 3.E-04 2.E-04
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 3.E-03 3.E-03
F FZ: RM 0 to 4 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 0 to 4 Cadmium 8.E-03 8.E-03
F FZ: RM 0 to 4 Chromium ND
F FZ: RM 0 to 4 Copper 3.E-02 3.E-02
F FZ: RM 0 to 4 Lead --
F FZ: RM 0 to 4 Manganese 3.E-02 3.E-02
F FZ: RM 0 to 4 Mercury 1.E+00 1.E+00
F FZ: RM 0 to 4 Nickel 6.E-03 6.E-03
F FZ: RM 0 to 4 Selenium 9.E-02 9.E-02
F FZ: RM 0 to 4 Thallium 1.E-01 1.E-01 1.E-01
F FZ: RM 0 to 4 Zinc 2.E-01 2.E-01
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 2.E-03 2.E-03
F FZ: RM 0 to 4 Dibutyltin ion 6.E-03 6.E-03
F FZ: RM 0 to 4 Tributyltin ion 3.E-02 3.E-02
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 8.E-05
F FZ: RM 0 to 4 2-Methylnaphthalene 1.E-03 1.E-03
F FZ: RM 0 to 4 Acenaphthene 5.E-04 5.E-04
F FZ: RM 0 to 4 Acenaphthylene 5.E-05 5.E-05
F FZ: RM 0 to 4 Anthracene 2.E-05
F FZ: RM 0 to 4 Benzo(a)anthracene --
F FZ: RM 0 to 4 Benzo(b)fluoranthene --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 5.E-06 5.E-06
F FZ: RM 0 to 4 Benzo(k)fluoranthene --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
F FZ: RM 0 to 4 Dibenzothiophene 4.E-05 4.E-05
F FZ: RM 0 to 4 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F FZ: RM 0 to 4 Fluorene 2.E-04 2.E-04
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
F FZ: RM 0 to 4 Naphthalene 2.E-04 2.E-04
F FZ: RM 0 to 4 Phenanthrene 3.E-04 3.E-04
F FZ: RM 0 to 4 Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 1.E-04 1.E-04
F FZ: RM 0 to 4 Dibenzofuran 8.E-05 8.E-05
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 0 to 4 Hexachlorobenzene 5.E-03 5.E-03
F FZ: RM 0 to 4 Hexachlorobutadiene 3.E-05 3.E-05
F FZ: RM 0 to 4 Isophorone 6.E-05 6.E-05
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 5.E-03 5.E-03 5.E-03
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA
F FZ: RM 0 to 4 Total PCB Congeners --
F FZ: RM 0 to 4 Total PCBs, Adjusted 2.E+01 2.E+01
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 4.E+00 4.E+00
F FZ: RM 0 to 4 Total PCB TEQ 3.E+00 3.E+00

Total TEQ 7.E+00 7.E+00
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 4.E-03 4.E-03
F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 7.E-06 7.E-06
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 3.E-05 3.E-05
F FZ: RM 0 to 4 Dieldrin 8.E-02 8.E-02
F FZ: RM 0 to 4 Endrin 1.E-04 1.E-04
F FZ: RM 0 to 4 Endrin aldehyde 1.E-05 1.E-05
F FZ: RM 0 to 4 Endrin ketone 2.E-05 2.E-05
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
F FZ: RM 0 to 4 Heptachlor epoxide 2.E-02 2.E-02
F FZ: RM 0 to 4 Methoxychlor ND
F FZ: RM 0 to 4 Total Chlordanes 4.E-02 4.E-02
F FZ: RM 0 to 4 Total DDD 8.E-02 8.E-02
F FZ: RM 0 to 4 Total DDE 3.E-01 3.E-01
F FZ: RM 0 to 4 Total DDT 4.E-03 4.E-03
F FZ: RM 0 to 4 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 1.E-01 9.E-03 3.E-02 1.E+00 1.E-01 6.E-01 2.E+01 1.E-03 7.E+00
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 4.E-03 4.E-03
F FZ: RM 4 to 8 Arsenic, inorganic 6.E-02 6.E-02
F FZ: RM 4 to 8 Cadmium 6.E-03 6.E-03
F FZ: RM 4 to 8 Chromium 4.E-04
F FZ: RM 4 to 8 Copper 2.E-02 2.E-02
F FZ: RM 4 to 8 Lead --
F FZ: RM 4 to 8 Manganese 3.E-02 3.E-02
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 4 to 8 Mercury 1.E+00 1.E+00
F FZ: RM 4 to 8 Nickel 2.E-02 2.E-02
F FZ: RM 4 to 8 Selenium 9.E-02 9.E-02
F FZ: RM 4 to 8 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 4 to 8 Zinc 2.E-01 2.E-01
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 4.E-03 4.E-03
F FZ: RM 4 to 8 Dibutyltin ion 5.E-03 5.E-03
F FZ: RM 4 to 8 Tributyltin ion 3.E-02 3.E-02
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 1.E-04
F FZ: RM 4 to 8 2-Methylnaphthalene 2.E-03 2.E-03
F FZ: RM 4 to 8 Acenaphthene 1.E-03 1.E-03
F FZ: RM 4 to 8 Acenaphthylene 1.E-04 1.E-04
F FZ: RM 4 to 8 Anthracene 5.E-05
F FZ: RM 4 to 8 Benzo(a)anthracene ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
F FZ: RM 4 to 8 Dibenzothiophene 1.E-04 1.E-04
F FZ: RM 4 to 8 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F FZ: RM 4 to 8 Fluorene 5.E-04 5.E-04
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 4 to 8 Naphthalene 6.E-04 6.E-04
F FZ: RM 4 to 8 Phenanthrene 7.E-04 7.E-04
F FZ: RM 4 to 8 Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 7.E-05 7.E-05
F FZ: RM 4 to 8 Dibenzofuran 2.E-04 2.E-04
F FZ: RM 4 to 8 Hexachlorobenzene 7.E-03 7.E-03
F FZ: RM 4 to 8 Hexachlorobutadiene 3.E-04 3.E-04
F FZ: RM 4 to 8 Isophorone 8.E-05 8.E-05
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 6.E-03 6.E-03 6.E-03
F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA
F FZ: RM 4 to 8 Total PCB Congeners --
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 4 to 8 Total PCBs, Adjusted 7.E+02 7.E+02
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 8.E+00 8.E+00
F FZ: RM 4 to 8 Total PCB TEQ 1.E+01 1.E+01

Total TEQ 2.E+01 2.E+01
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 8.E-03 8.E-03
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 5.E-05 5.E-05
F FZ: RM 4 to 8 Dieldrin 7.E-02 7.E-02
F FZ: RM 4 to 8 Endrin 1.E-04 1.E-04
F FZ: RM 4 to 8 Endrin aldehyde ND
F FZ: RM 4 to 8 Endrin ketone 7.E-06 7.E-06
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F FZ: RM 4 to 8 Heptachlor epoxide 1.E-02 1.E-02
F FZ: RM 4 to 8 Methoxychlor ND
F FZ: RM 4 to 8 Total Chlordanes 4.E-02 4.E-02
F FZ: RM 4 to 8 Total DDD 5.E-01 5.E-01
F FZ: RM 4 to 8 Total DDE 7.E-01 7.E-01
F FZ: RM 4 to 8 Total DDT 9.E-02 9.E-02
F FZ: RM 4 to 8 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 6.E-02 8.E-03 2.E-02 1.E+00 1.E-01 1.E+00 7.E+02 2.E-03 2.E+01
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 2.E-03 2.E-03
F FZ: RM 8 to 12 Arsenic, inorganic 4.E-02 4.E-02
F FZ: RM 8 to 12 Cadmium 7.E-03 7.E-03
F FZ: RM 8 to 12 Chromium ND
F FZ: RM 8 to 12 Copper 2.E-02 2.E-02
F FZ: RM 8 to 12 Lead --
F FZ: RM 8 to 12 Manganese 3.E-02 3.E-02
F FZ: RM 8 to 12 Mercury 1.E+00 1.E+00
F FZ: RM 8 to 12 Nickel 4.E-03 4.E-03
F FZ: RM 8 to 12 Selenium 8.E-02 8.E-02
F FZ: RM 8 to 12 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 8 to 12 Zinc 2.E-01 2.E-01
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND
F FZ: RM 8 to 12 Dibutyltin ion 2.E-02 2.E-02
F FZ: RM 8 to 12 Tributyltin ion 4.E-02 4.E-02
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 7.E-05
F FZ: RM 8 to 12 2-Methylnaphthalene 9.E-04 9.E-04
F FZ: RM 8 to 12 Acenaphthene 2.E-04 2.E-04
F FZ: RM 8 to 12 Acenaphthylene 4.E-05 4.E-05
F FZ: RM 8 to 12 Anthracene 1.E-05
F FZ: RM 8 to 12 Benzo(a)anthracene ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND
F FZ: RM 8 to 12 Dibenzothiophene 1.E-05 1.E-05
F FZ: RM 8 to 12 Fluoranthene ND
F FZ: RM 8 to 12 Fluorene 9.E-05 9.E-05
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 8 to 12 Naphthalene ND
F FZ: RM 8 to 12 Phenanthrene ND
F FZ: RM 8 to 12 Pyrene 7.E-05 7.E-05

Total Carcinogenic PAHs --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 1.E-04 1.E-04
F FZ: RM 8 to 12 Dibenzofuran 3.E-05 3.E-05
F FZ: RM 8 to 12 Hexachlorobenzene 5.E-03 5.E-03
F FZ: RM 8 to 12 Hexachlorobutadiene 3.E-05 3.E-05
F FZ: RM 8 to 12 Isophorone ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 5.E-03 5.E-03 5.E-03
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA
F FZ: RM 8 to 12 Total PCB Congeners --
F FZ: RM 8 to 12 Total PCBs, Adjusted 5.E+01 5.E+01
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 5.E+00 5.E+00
F FZ: RM 8 to 12 Total PCB TEQ 4.E+00 4.E+00

Total TEQ 8.E+00 8.E+00
F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 5.E-03 5.E-03
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 3.E-05 3.E-05
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 8 to 12 Dieldrin 6.E-02 6.E-02
F FZ: RM 8 to 12 Endrin 9.E-05 9.E-05
F FZ: RM 8 to 12 Endrin aldehyde 7.E-06 7.E-06
F FZ: RM 8 to 12 Endrin ketone ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F FZ: RM 8 to 12 Heptachlor epoxide 1.E-02 1.E-02
F FZ: RM 8 to 12 Methoxychlor 3.E-06 3.E-06 3.E-06
F FZ: RM 8 to 12 Total Chlordanes 4.E-02 4.E-02
F FZ: RM 8 to 12 Total DDD 6.E-02 6.E-02
F FZ: RM 8 to 12 Total DDE 2.E-01 2.E-01
F FZ: RM 8 to 12 Total DDT 3.E-03 3.E-03
F FZ: RM 8 to 12 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 4.E-02 7.E-03 2.E-02 1.E+00 9.E-02 4.E-01 5.E+01 9.E-04 8.E+00 3.E-06
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 4.E-03 4.E-03
F FZ: RM 3 to 6 Arsenic, inorganic 7.E-02 7.E-02
F FZ: RM 3 to 6 Cadmium 7.E-03 7.E-03
F FZ: RM 3 to 6 Chromium 8.E-04
F FZ: RM 3 to 6 Copper 2.E-02 2.E-02
F FZ: RM 3 to 6 Lead --
F FZ: RM 3 to 6 Manganese 5.E-03 5.E-03
F FZ: RM 3 to 6 Mercury 3.E+00 3.E+00
F FZ: RM 3 to 6 Nickel 3.E-03 3.E-03
F FZ: RM 3 to 6 Selenium ND
F FZ: RM 3 to 6 Thallium 8.E-02 8.E-02 8.E-02
F FZ: RM 3 to 6 Zinc 2.E-01 2.E-01
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA
F FZ: RM 3 to 6 Dibutyltin ion NA
F FZ: RM 3 to 6 Tributyltin ion NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA
F FZ: RM 3 to 6 Acenaphthene NA
F FZ: RM 3 to 6 Acenaphthylene NA
F FZ: RM 3 to 6 Anthracene NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 3 to 6 Benzo(k)fluoranthene NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA
F FZ: RM 3 to 6 Dibenzothiophene NA
F FZ: RM 3 to 6 Fluoranthene NA
F FZ: RM 3 to 6 Fluorene NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 3 to 6 Naphthalene NA
F FZ: RM 3 to 6 Phenanthrene NA
F FZ: RM 3 to 6 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA
F FZ: RM 3 to 6 Dibenzofuran NA
F FZ: RM 3 to 6 Hexachlorobenzene ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND
F FZ: RM 3 to 6 Isophorone NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 7.E+01 7.E+01
F FZ: RM 3 to 6 Total PCB Congeners NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA
F FZ: RM 3 to 6 Total PCB TEQ NA

Total TEQ --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Dieldrin ND
F FZ: RM 3 to 6 Endrin ND
F FZ: RM 3 to 6 Endrin aldehyde ND
F FZ: RM 3 to 6 Endrin ketone ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Heptachlor epoxide ND
F FZ: RM 3 to 6 Methoxychlor 2.E-03 2.E-03 2.E-03
F FZ: RM 3 to 6 Total Chlordanes 4.E-02 4.E-02
F FZ: RM 3 to 6 Total DDD 1.E-01 1.E-01
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 3 to 6 Total DDE 4.E-01 4.E-01
F FZ: RM 3 to 6 Total DDT 9.E-02 9.E-02
F FZ: RM 3 to 6 Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 2.E-01 7.E-02 7.E-03 2.E-02 3.E+00 5.E-03 8.E-01 2.E-03 2.E-03
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 3.E-03 3.E-03
F FZ: RM 6 to 9 Arsenic, inorganic 6.E-02 6.E-02
F FZ: RM 6 to 9 Cadmium 1.E-02 1.E-02
F FZ: RM 6 to 9 Chromium ND
F FZ: RM 6 to 9 Copper 2.E-02 2.E-02
F FZ: RM 6 to 9 Lead --
F FZ: RM 6 to 9 Manganese 3.E-03 3.E-03
F FZ: RM 6 to 9 Mercury 2.E+00 2.E+00
F FZ: RM 6 to 9 Nickel 4.E-03 4.E-03
F FZ: RM 6 to 9 Selenium ND
F FZ: RM 6 to 9 Thallium 5.E-02 5.E-02 5.E-02
F FZ: RM 6 to 9 Zinc 2.E-01 2.E-01
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA
F FZ: RM 6 to 9 Dibutyltin ion NA
F FZ: RM 6 to 9 Tributyltin ion NA
F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA
F FZ: RM 6 to 9 Acenaphthene NA
F FZ: RM 6 to 9 Acenaphthylene NA
F FZ: RM 6 to 9 Anthracene NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA
F FZ: RM 6 to 9 Dibenzothiophene NA
F FZ: RM 6 to 9 Fluoranthene NA
F FZ: RM 6 to 9 Fluorene NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 6 to 9 Naphthalene NA
F FZ: RM 6 to 9 Phenanthrene NA
F FZ: RM 6 to 9 Pyrene NA
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Total Carcinogenic PAHs --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA
F FZ: RM 6 to 9 Dibenzofuran NA
F FZ: RM 6 to 9 Hexachlorobenzene 1.E-01 1.E-01
F FZ: RM 6 to 9 Hexachlorobutadiene ND
F FZ: RM 6 to 9 Isophorone NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 1.E+02 1.E+02
F FZ: RM 6 to 9 Total PCB Congeners NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA
F FZ: RM 6 to 9 Total PCB TEQ NA

Total TEQ --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Dieldrin ND
F FZ: RM 6 to 9 Endrin ND
F FZ: RM 6 to 9 Endrin aldehyde ND
F FZ: RM 6 to 9 Endrin ketone ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Heptachlor epoxide ND
F FZ: RM 6 to 9 Methoxychlor ND
F FZ: RM 6 to 9 Total Chlordanes ND
F FZ: RM 6 to 9 Total DDD 2.E-01 2.E-01
F FZ: RM 6 to 9 Total DDE 3.E-01 3.E-01
F FZ: RM 6 to 9 Total DDT ND
F FZ: RM 6 to 9 Total Endosulfan ND

Exposure Point Total 2.E-01 6.E-02 1.E-02 2.E-02 2.E+00 4.E-03 7.E-01
F Study Area Wide Metals
F Study Area Wide Aluminum 3.E-03 3.E-03
F Study Area Wide Arsenic, inorganic 7.E-02 7.E-02
F Study Area Wide Cadmium 8.E-03 8.E-03
F Study Area Wide Chromium 3.E-04
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F Study Area Wide Copper 2.E-02 2.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 2.E-02 2.E-02
F Study Area Wide Mercury 2.E+00 2.E+00
F Study Area Wide Nickel 7.E-03 7.E-03
F Study Area Wide Selenium 8.E-02 8.E-02
F Study Area Wide Thallium 6.E-02 6.E-02 6.E-02
F Study Area Wide Zinc 2.E-01 2.E-01
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 3.E-03 3.E-03
F Study Area Wide Dibutyltin ion 1.E-02 1.E-02
F Study Area Wide Tributyltin ion 3.E-02 3.E-02
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 1.E-04
F Study Area Wide 2-Methylnaphthalene 1.E-03 1.E-03
F Study Area Wide Acenaphthene 7.E-04 7.E-04
F Study Area Wide Acenaphthylene 7.E-05 7.E-05
F Study Area Wide Anthracene 3.E-05
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 3.E-06 3.E-06
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 5.E-05 5.E-05
F Study Area Wide Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F Study Area Wide Fluorene 3.E-04 3.E-04
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 3.E-04 3.E-04
F Study Area Wide Phenanthrene 4.E-04 4.E-04
F Study Area Wide Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 9.E-05 9.E-05
F Study Area Wide Dibenzofuran 9.E-05 9.E-05
F Study Area Wide Hexachlorobenzene 3.E-02 3.E-02
F Study Area Wide Hexachlorobutadiene 1.E-04 1.E-04
F Study Area Wide Isophorone 6.E-05 6.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 5.E-03 5.E-03 5.E-03
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Table 5-105.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 9.E+01 9.E+01
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 3.E+02 3.E+02
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 6.E+00 6.E+00
F Study Area Wide Total PCB TEQ 7.E+00 7.E+00

Total TEQ 1.E+01 1.E+01
F Study Area Wide Pesticides
F Study Area Wide Aldrin 6.E-03 6.E-03
F Study Area Wide alpha-Hexachlorocyclohexane 6.E-06 6.E-06
F Study Area Wide beta-Hexachlorocyclohexane 4.E-05 4.E-05
F Study Area Wide Dieldrin 7.E-02 7.E-02
F Study Area Wide Endrin 1.E-04 1.E-04
F Study Area Wide Endrin aldehyde 9.E-06 9.E-06
F Study Area Wide Endrin ketone 1.E-05 1.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F Study Area Wide Heptachlor epoxide 2.E-02 2.E-02
F Study Area Wide Methoxychlor 5.E-04 5.E-04 5.E-04
F Study Area Wide Total Chlordanes 4.E-02 4.E-02
F Study Area Wide Total DDD 2.E-01 2.E-01
F Study Area Wide Total DDE 4.E-01 4.E-01
F Study Area Wide Total DDT 4.E-02 4.E-02
F Study Area Wide Total Endosulfan 5.E-04 5.E-04 5.E-04 5.E-04

Exposure Point Total 2.E-01 7.E-02 9.E-03 2.E-02 2.E+00 9.E-02 8.E-01 3.E+02 1.E-03 1.E+01 5.E-04

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FZ = Fishing zone.
g/day = Grams per day.

ND = Not Detected in given exposure area.

PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

Numbers presented are rounded values.  Sums calculated before rounding.

NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-106
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 5.1E+00 mg/kg -- 4.4E-03 -- 2.3E-03 -- 5.5E-04 -- 1.0E+00 1.0E-02 1.E-02 5.3E-03 5.E-03 1.3E-03 1.E-03
WB FZ: RM 3-6 Arsenic, inorganic 6.0E-03 mg/kg 1.5E+00 5.2E-06 8.E-06 2.7E-06 4.E-06 6.4E-07 1.E-06 3.0E-04 1.2E-05 4.E-02 6.3E-06 2.E-02 1.5E-06 5.E-03
WB FZ: RM 3-6 Cadmium 1.4E-02 mg/kg -- 1.2E-05 -- 6.3E-06 -- 1.5E-06 -- 1.0E-03 2.8E-05 3.E-02 1.5E-05 1.E-02 3.5E-06 4.E-03
WB FZ: RM 3-6 Chromiumc 1.3E+00 mg/kg -- 1.1E-03 -- 5.9E-04 -- 1.4E-04 -- 1.5E+00 2.7E-03 2.E-03 1.4E-03 9.E-04 3.3E-04 2.E-04
WB FZ: RM 3-6 Copper 7.1E-01 mg/kg -- 6.2E-04 -- 3.2E-04 -- 7.6E-05 -- 4.0E-02 1.4E-03 4.E-02 7.4E-04 2.E-02 1.8E-04 4.E-03
WB FZ: RM 3-6 Lead 2.6E-02 mg/kg NL 2.3E-05 -- 1.2E-05 -- 2.8E-06 -- NL 5.3E-05 -- 2.7E-05 -- 6.5E-06 --
WB FZ: RM 3-6 Manganese 4.5E+00 mg/kg -- 3.9E-03 -- 2.0E-03 -- 4.9E-04 -- 1.4E-01 9.2E-03 7.E-02 4.7E-03 3.E-02 1.1E-03 8.E-03
WB FZ: RM 3-6 Mercury 5.4E-02 mg/kg -- 4.7E-05 -- 2.4E-05 -- 5.8E-06 -- 1.0E-04 1.1E-04 1.E+00 5.6E-05 6.E-01 1.4E-05 1.E-01
WB FZ: RM 3-6 Nickel 3.2E-01 mg/kg -- 2.8E-04 -- 1.4E-04 -- 3.4E-05 -- 2.0E-02 6.5E-04 3.E-02 3.3E-04 2.E-02 8.0E-05 4.E-03
WB FZ: RM 3-6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 3-6 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 3-6 Thallium 3.9E-03 mg/kg -- 3.4E-06 -- 1.7E-06 -- 4.2E-07 -- 6.6E-05 7.9E-06 1.E-01 4.1E-06 6.E-02 9.8E-07 1.E-02
WB FZ: RM 3-6 Zinc 1.5E+01 mg/kg -- 1.3E-02 -- 6.7E-03 -- 1.6E-03 -- 3.0E-01 3.0E-02 1.E-01 1.6E-02 5.E-02 3.7E-03 1.E-02
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 4.0E+01 ug/kg -- 3.5E-05 -- 1.8E-05 -- 4.3E-06 -- 4.0E-02 8.1E-05 2.E-03 4.2E-05 1.E-03 1.0E-05 3.E-04
WB FZ: RM 3-6 Phenanthrene 6.0E+01 ug/kg -- 5.2E-05 -- 2.7E-05 -- 6.4E-06 -- 3.0E-02 1.2E-04 4.E-03 6.3E-05 2.E-03 1.5E-05 5.E-04
WB FZ: RM 3-6 Total Carcinogenic PAHsd -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 2.7E+03 ug/kg 1.4E-02 2.3E-03 3.E-05 1.2E-03 2.E-05 2.9E-04 4.E-06 2.0E-02 5.5E-03 3.E-01 2.8E-03 1.E-01 6.8E-04 3.E-02
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 1.3E+02 ug/kg 2.0E+00 1.1E-04 2.E-04 5.6E-05 1.E-04 1.3E-05 3.E-05 2.0E-05 2.5E-04 1.E+01 1.3E-04 7.E+00 3.1E-05 2.E+00
WB FZ: RM 3-6 Total PCB Congeners 2.4E+05 pg/g NA 2.0E-04 -- 1.1E-04 -- 2.5E-05 -- NA 4.8E-04 -- 2.5E-04 -- 5.9E-05 --
WB FZ: RM 3-6 Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 1.8E-04 4.E-04 9.3E-05 2.E-04 2.2E-05 4.E-05 2.0E-05 4.2E-04 2.E+01 2.2E-04 1.E+01 5.2E-05 3.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.3E-09 2.E-04 6.8E-10 9.E-05 1.6E-10 2.E-05 1.0E-09 3.1E-09 3.E+00 1.6E-09 2.E+00 3.8E-10 4.E-01
WB FZ: RM 3-6 Total PCB TEQ 4.9E+00 pg/g 1.3E+05 4.3E-09 6.E-04 2.2E-09 3.E-04 5.3E-10 7.E-05 1.0E-09 1.0E-08 1.E+01 5.1E-09 5.E+00 1.2E-09 1.E+00
WB FZ: RM 3-6 Total TEQ -- -- -- -- 7.E-04 -- 4.E-04 -- 9.E-05 -- -- 1.E+01 -- 7.E+00 -- 2.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 2.6E+00 ug/kg 1.6E+01 2.3E-06 4.E-05 1.2E-06 2.E-05 2.8E-07 4.E-06 5.0E-05 5.3E-06 1.E-01 2.7E-06 5.E-02 6.5E-07 1.E-02
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 1.5E+00 ug/kg 1.1E+00 1.3E-06 1.E-06 6.7E-07 7.E-07 1.6E-07 2.E-07 3.0E-04 3.0E-06 1.E-02 1.6E-06 5.E-03 3.8E-07 1.E-03
WB FZ: RM 3-6 Methoxychlor 1.1E+00 ug/kg -- 9.6E-07 -- 4.9E-07 -- 1.2E-07 -- 5.0E-03 2.2E-06 4.E-04 1.1E-06 2.E-04 2.8E-07 6.E-05
WB FZ: RM 3-6 Total Chlordanes 6.7E+01 ug/kg 3.5E-01 5.8E-05 2.E-05 3.0E-05 1.E-05 7.2E-06 3.E-06 5.0E-04 1.4E-04 3.E-01 7.0E-05 1.E-01 1.7E-05 3.E-02
WB FZ: RM 3-6 Total DDD 1.0E+01 ug/kg 2.4E-01 8.8E-06 2.E-06 4.5E-06 1.E-06 1.1E-06 3.E-07 5.0E-04 2.0E-05 4.E-02 1.1E-05 2.E-02 2.5E-06 5.E-03
WB FZ: RM 3-6 Total DDE 7.0E+01 ug/kg 3.4E-01 6.1E-05 2.E-05 3.1E-05 1.E-05 7.5E-06 3.E-06 5.0E-04 1.4E-04 3.E-01 7.3E-05 1.E-01 1.8E-05 4.E-02
WB FZ: RM 3-6 Total DDT 3.8E+01 ug/kg 3.4E-01 3.3E-05 1.E-05 1.7E-05 6.E-06 4.1E-06 1.E-06 5.0E-04 7.7E-05 2.E-01 4.0E-05 8.E-02 9.5E-06 2.E-02
WB FZ: RM 3-6 Total Endosulfan 8.6E+00 ug/kg -- 7.5E-06 -- 3.8E-06 -- 9.2E-07 -- 6.0E-03 1.7E-05 3.E-03 9.0E-06 1.E-03 2.2E-06 4.E-04

Exposure Point Totale 1.E-03 6.E-04 2.E-04
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 3.2E+01 mg/kg -- 2.8E-02 -- 1.4E-02 -- 3.4E-03 -- 1.0E+00 6.4E-02 6.E-02 3.3E-02 3.E-02 7.9E-03 8.E-03
WB FZ: RM 6-9 Arsenic, inorganic 8.0E-03 mg/kg 1.5E+00 7.0E-06 1.E-05 3.6E-06 5.E-06 8.6E-07 1.E-06 3.0E-04 1.6E-05 5.E-02 8.3E-06 3.E-02 2.0E-06 7.E-03
WB FZ: RM 6-9 Cadmium 1.2E-02 mg/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 1.0E-03 2.4E-05 2.E-02 1.3E-05 1.E-02 3.0E-06 3.E-03
WB FZ: RM 6-9 Chromium 1.1E+00 mg/kg -- 9.4E-04 -- 4.8E-04 -- 1.2E-04 -- 1.5E+00 2.2E-03 1.E-03 1.1E-03 8.E-04 2.7E-04 2.E-04
WB FZ: RM 6-9 Copper 8.0E-01 mg/kg -- 6.9E-04 -- 3.6E-04 -- 8.6E-05 -- 4.0E-02 1.6E-03 4.E-02 8.3E-04 2.E-02 2.0E-04 5.E-03

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/day
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TABLE 5-106
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/day

WB FZ: RM 6-9 Lead 4.4E-02 mg/kg NL 3.8E-05 -- 1.9E-05 -- 4.7E-06 -- NL 8.8E-05 -- 4.5E-05 -- 1.1E-05 --
WB FZ: RM 6-9 Manganese 1.1E+01 mg/kg -- 9.4E-03 -- 4.8E-03 -- 1.2E-03 -- 1.4E-01 2.2E-02 2.E-01 1.1E-02 8.E-02 2.7E-03 2.E-02
WB FZ: RM 6-9 Mercury 4.6E-02 mg/kg -- 4.0E-05 -- 2.1E-05 -- 4.9E-06 -- 1.0E-04 9.3E-05 9.E-01 4.8E-05 5.E-01 1.2E-05 1.E-01
WB FZ: RM 6-9 Nickel 2.6E-01 mg/kg -- 2.3E-04 -- 1.2E-04 -- 2.8E-05 -- 2.0E-02 5.3E-04 3.E-02 2.7E-04 1.E-02 6.5E-05 3.E-03
WB FZ: RM 6-9 Selenium 3.0E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- 5.0E-03 6.1E-04 1.E-01 3.1E-04 6.E-02 7.5E-05 2.E-02
WB FZ: RM 6-9 Silver 4.1E-03 mg/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 5.0E-03 8.2E-06 2.E-03 4.2E-06 8.E-04 1.0E-06 2.E-04
WB FZ: RM 6-9 Thallium 2.0E-03 mg/kg -- 1.7E-06 -- 8.9E-07 -- 2.1E-07 -- 6.6E-05 4.1E-06 6.E-02 2.1E-06 3.E-02 5.0E-07 8.E-03
WB FZ: RM 6-9 Zinc 1.6E+01 mg/kg -- 1.4E-02 -- 7.0E-03 -- 1.7E-03 -- 3.0E-01 3.2E-02 1.E-01 1.6E-02 5.E-02 3.9E-03 1.E-02
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 6-9 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 6-9 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 1.7E+03 ug/kg 2.0E+00 1.5E-03 3.E-03 7.7E-04 2.E-03 1.8E-04 4.E-04 2.0E-05 3.5E-03 2.E+02 1.8E-03 9.E+01 4.3E-04 2.E+01
WB FZ: RM 6-9 Total PCB Congeners 2.0E+06 pg/g NA 1.7E-03 -- 8.7E-04 -- 2.1E-04 -- NA 4.0E-03 -- 2.0E-03 -- 4.9E-04 --
WB FZ: RM 6-9 Total PCBs, Adjusted 1.9E+06 pg/g 2.0E+00 1.6E-03 3.E-03 8.5E-04 2.E-03 2.0E-04 4.E-04 2.0E-05 3.8E-03 2.E+02 2.0E-03 1.E+02 4.7E-04 2.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 2.1E+00 pg/g 1.3E+05 1.8E-09 2.E-04 9.5E-10 1.E-04 2.3E-10 3.E-05 1.0E-09 4.3E-09 4.E+00 2.2E-09 2.E+00 5.3E-10 5.E-01
WB FZ: RM 6-9 Total PCB TEQ 6.0E+00 pg/g 1.3E+05 5.2E-09 7.E-04 2.7E-09 4.E-04 6.5E-10 8.E-05 1.0E-09 1.2E-08 1.E+01 6.3E-09 6.E+00 1.5E-09 2.E+00
WB FZ: RM 6-9 Total TEQ -- -- -- -- 9.E-04 -- 5.E-04 -- 1.E-04 -- -- 2.E+01 -- 9.E+00 -- 2.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 1.9E+00 ug/kg 1.1E+00 1.7E-06 2.E-06 8.5E-07 9.E-07 2.0E-07 2.E-07 3.0E-04 3.9E-06 1.E-02 2.0E-06 7.E-03 4.8E-07 2.E-03
WB FZ: RM 6-9 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 6-9 Total Chlordanes 7.8E+00 ug/kg 3.5E-01 6.8E-06 2.E-06 3.5E-06 1.E-06 8.4E-07 3.E-07 5.0E-04 1.6E-05 3.E-02 8.1E-06 2.E-02 2.0E-06 4.E-03
WB FZ: RM 6-9 Total DDD 2.5E+01 ug/kg 2.4E-01 2.2E-05 5.E-06 1.1E-05 3.E-06 2.7E-06 6.E-07 5.0E-04 5.1E-05 1.E-01 2.6E-05 5.E-02 6.3E-06 1.E-02
WB FZ: RM 6-9 Total DDE 5.8E+01 ug/kg 3.4E-01 5.0E-05 2.E-05 2.6E-05 9.E-06 6.2E-06 2.E-06 5.0E-04 1.2E-04 2.E-01 6.0E-05 1.E-01 1.5E-05 3.E-02
WB FZ: RM 6-9 Total DDT 5.8E+01 ug/kg 3.4E-01 5.0E-05 2.E-05 2.6E-05 9.E-06 6.2E-06 2.E-06 5.0E-04 1.2E-04 2.E-01 6.0E-05 1.E-01 1.5E-05 3.E-02
WB FZ: RM 6-9 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 4.E-03 2.E-03 5.E-04
WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.9E+01 mg/kg -- 2.5E-02 -- 1.3E-02 -- 3.1E-03 -- 1.0E+00 5.9E-02 6.E-02 3.0E-02 3.E-02 7.3E-03 7.E-03
WB Study Area Wide Arsenic, inorganic 6.8E-03 mg/kg 1.5E+00 5.9E-06 9.E-06 3.0E-06 5.E-06 7.2E-07 1.E-06 3.0E-04 1.4E-05 5.E-02 7.0E-06 2.E-02 1.7E-06 6.E-03
WB Study Area Wide Cadmium 1.4E-02 mg/kg -- 1.2E-05 -- 6.2E-06 -- 1.5E-06 -- 1.0E-03 2.8E-05 3.E-02 1.4E-05 1.E-02 3.5E-06 3.E-03
WB Study Area Wide Chromium 1.0E+00 mg/kg -- 9.1E-04 -- 4.7E-04 -- 1.1E-04 -- 1.5E+00 2.1E-03 1.E-03 1.1E-03 7.E-04 2.6E-04 2.E-04
WB Study Area Wide Copper 7.6E-01 mg/kg -- 6.6E-04 -- 3.4E-04 -- 8.2E-05 -- 4.0E-02 1.5E-03 4.E-02 7.9E-04 2.E-02 1.9E-04 5.E-03
WB Study Area Wide Lead 4.2E-02 mg/kg NL 3.7E-05 -- 1.9E-05 -- 4.5E-06 -- NL 8.5E-05 -- 4.4E-05 -- 1.1E-05 --
WB Study Area Wide Manganese 8.2E+00 mg/kg -- 7.2E-03 -- 3.7E-03 -- 8.8E-04 -- 1.4E-01 1.7E-02 1.E-01 8.6E-03 6.E-02 2.1E-03 1.E-02
WB Study Area Wide Mercury 4.6E-02 mg/kg -- 4.0E-05 -- 2.0E-05 -- 4.9E-06 -- 1.0E-04 9.3E-05 9.E-01 4.8E-05 5.E-01 1.1E-05 1.E-01
WB Study Area Wide Nickel 3.1E-01 mg/kg -- 2.7E-04 -- 1.4E-04 -- 3.3E-05 -- 2.0E-02 6.2E-04 3.E-02 3.2E-04 2.E-02 7.6E-05 4.E-03
WB Study Area Wide Selenium 3.0E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- 5.0E-03 6.1E-04 1.E-01 3.1E-04 6.E-02 7.5E-05 2.E-02
WB Study Area Wide Silver 4.1E-03 mg/kg -- 3.5E-06 -- 1.8E-06 -- 4.3E-07 -- 5.0E-03 8.2E-06 2.E-03 4.2E-06 8.E-04 1.0E-06 2.E-04
WB Study Area Wide Thallium 3.9E-03 mg/kg -- 3.4E-06 -- 1.7E-06 -- 4.2E-07 -- 6.6E-05 7.9E-06 1.E-01 4.1E-06 6.E-02 9.8E-07 1.E-02
WB Study Area Wide Zinc 1.5E+01 mg/kg -- 1.3E-02 -- 6.7E-03 -- 1.6E-03 -- 3.0E-01 3.0E-02 1.E-01 1.6E-02 5.E-02 3.8E-03 1.E-02
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TABLE 5-106
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/day

WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 4.0E+01 ug/kg -- 3.5E-05 -- 1.8E-05 -- 4.3E-06 -- 4.0E-02 8.1E-05 2.E-03 4.2E-05 1.E-03 1.0E-05 3.E-04
WB Study Area Wide Phenanthrene 6.0E+01 ug/kg -- 5.2E-05 -- 2.7E-05 -- 6.4E-06 -- 3.0E-02 1.2E-04 4.E-03 6.3E-05 2.E-03 1.5E-05 5.E-04
WB Study Area Wide Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 2.7E+03 ug/kg 1.4E-02 2.3E-03 3.E-05 1.2E-03 2.E-05 2.9E-04 4.E-06 2.0E-02 5.5E-03 3.E-01 2.8E-03 1.E-01 6.8E-04 3.E-02
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.4E+03 ug/kg 2.0E+00 1.3E-03 3.E-03 6.4E-04 1.E-03 1.5E-04 3.E-04 2.0E-05 2.9E-03 1.E+02 1.5E-03 7.E+01 3.6E-04 2.E+01
WB Study Area Wide Total PCB Congeners 1.6E+06 pg/g NA 1.4E-03 -- 7.0E-04 -- 1.7E-04 -- NA 3.2E-03 -- 1.6E-03 -- 3.9E-04 --
WB Study Area Wide Total PCBs, Adjusted 1.5E+06 pg/g 2.0E+00 1.3E-03 3.E-03 6.8E-04 1.E-03 1.6E-04 3.E-04 2.0E-05 3.1E-03 2.E+02 1.6E-03 8.E+01 3.8E-04 2.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.8E+00 pg/g 1.3E+05 1.6E-09 2.E-04 8.2E-10 1.E-04 2.0E-10 3.E-05 1.0E-09 3.7E-09 4.E+00 1.9E-09 2.E+00 4.6E-10 5.E-01
WB Study Area Wide Total PCB TEQ 4.8E+00 pg/g 1.3E+05 4.2E-09 5.E-04 2.2E-09 3.E-04 5.2E-10 7.E-05 1.0E-09 9.8E-09 1.E+01 5.0E-09 5.E+00 1.2E-09 1.E+00
WB Study Area Wide Total TEQ -- -- -- -- 8.E-04 -- 4.E-04 -- 9.E-05 -- -- 1.E+01 -- 7.E+00 -- 2.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 2.6E+00 ug/kg 1.6E+01 2.3E-06 4.E-05 1.2E-06 2.E-05 2.8E-07 4.E-06 5.0E-05 5.3E-06 1.E-01 2.7E-06 5.E-02 6.5E-07 1.E-02
WB Study Area Wide gamma-Hexachlorocyclohexane 1.9E+00 ug/kg 1.1E+00 1.7E-06 2.E-06 8.5E-07 9.E-07 2.0E-07 2.E-07 3.0E-04 3.9E-06 1.E-02 2.0E-06 7.E-03 4.8E-07 2.E-03
WB Study Area Wide Methoxychlor 1.1E+00 ug/kg -- 9.6E-07 -- 4.9E-07 -- 1.2E-07 -- 5.0E-03 2.2E-06 4.E-04 1.1E-06 2.E-04 2.8E-07 6.E-05
WB Study Area Wide Total Chlordanes 6.7E+01 ug/kg 3.5E-01 5.8E-05 2.E-05 3.0E-05 1.E-05 7.2E-06 3.E-06 5.0E-04 1.4E-04 3.E-01 7.0E-05 1.E-01 1.7E-05 3.E-02
WB Study Area Wide Total DDD 1.8E+01 ug/kg 2.4E-01 1.6E-05 4.E-06 8.1E-06 2.E-06 1.9E-06 5.E-07 5.0E-04 3.7E-05 7.E-02 1.9E-05 4.E-02 4.5E-06 9.E-03
WB Study Area Wide Total DDE 6.0E+01 ug/kg 3.4E-01 5.2E-05 2.E-05 2.7E-05 9.E-06 6.5E-06 2.E-06 5.0E-04 1.2E-04 2.E-01 6.3E-05 1.E-01 1.5E-05 3.E-02
WB Study Area Wide Total DDT 4.4E+01 ug/kg 3.4E-01 3.8E-05 1.E-05 2.0E-05 7.E-06 4.7E-06 2.E-06 5.0E-04 9.0E-05 2.E-01 4.6E-05 9.E-02 1.1E-05 2.E-02
WB Study Area Wide Total Endosulfan 8.6E+00 ug/kg -- 7.5E-06 -- 3.8E-06 -- 9.2E-07 -- 6.0E-03 1.7E-05 3.E-03 9.0E-06 1.E-03 2.2E-06 4.E-04

Exposure Point Total 4.E-03 2.E-03 4.E-04
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 3.5E+00 mg/kg -- 3.0E-03 -- 1.6E-03 -- 3.8E-04 -- 1.0E+00 7.1E-03 7.E-03 3.7E-03 4.E-03 8.8E-04 9.E-04
F FZ: RM 3-6 Arsenic, inorganic 2.0E-03 mg/kg 1.5E+00 1.7E-06 3.E-06 8.9E-07 1.E-06 2.1E-07 3.E-07 3.0E-04 4.1E-06 1.E-02 2.1E-06 7.E-03 5.0E-07 2.E-03
F FZ: RM 3-6 Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F FZ: RM 3-6 Chromium 2.3E-01 mg/kg -- 2.0E-04 -- 1.0E-04 -- 2.5E-05 -- 1.5E+00 4.7E-04 3.E-04 2.4E-04 2.E-04 5.8E-05 4.E-05
F FZ: RM 3-6 Copper 2.9E-01 mg/kg -- 2.5E-04 -- 1.3E-04 -- 3.1E-05 -- 4.0E-02 5.9E-04 1.E-02 3.0E-04 8.E-03 7.3E-05 2.E-03
F FZ: RM 3-6 Manganese 1.1E-01 mg/kg -- 9.3E-05 -- 4.8E-05 -- 1.1E-05 -- 1.4E-01 2.2E-04 2.E-03 1.1E-04 8.E-04 2.7E-05 2.E-04
F FZ: RM 3-6 Mercury 5.7E-02 mg/kg -- 5.0E-05 -- 2.5E-05 -- 6.1E-06 -- 1.0E-04 1.2E-04 1.E+00 5.9E-05 6.E-01 1.4E-05 1.E-01
F FZ: RM 3-6 Nickel 5.5E-02 mg/kg -- 4.8E-05 -- 2.5E-05 -- 5.9E-06 -- 2.0E-02 1.1E-04 6.E-03 5.7E-05 3.E-03 1.4E-05 7.E-04
F FZ: RM 3-6 Thallium 3.0E-03 mg/kg -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 -- 6.6E-05 6.1E-06 9.E-02 3.1E-06 5.E-02 7.5E-07 1.E-02
F FZ: RM 3-6 Zinc 6.5E+00 mg/kg -- 5.6E-03 -- 2.9E-03 -- 7.0E-04 -- 3.0E-01 1.3E-02 4.E-02 6.8E-03 2.E-02 1.6E-03 5.E-03
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 1.1E+02 ug/kg -- 9.6E-05 -- 4.9E-05 -- 1.2E-05 -- 4.0E-02 2.2E-04 6.E-03 1.1E-04 3.E-03 2.8E-05 7.E-04
F FZ: RM 3-6 Phenanthrene 1.4E+02 ug/kg -- 1.2E-04 -- 6.3E-05 -- 1.5E-05 -- 3.0E-02 2.8E-04 9.E-03 1.5E-04 5.E-03 3.5E-05 1.E-03
F FZ: RM 3-6 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 1.0E+02 ug/kg 1.4E-02 8.7E-05 1.E-06 4.5E-05 6.E-07 1.1E-05 2.E-07 2.0E-02 2.0E-04 1.E-02 1.0E-04 5.E-03 2.5E-05 1.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 5.6E+01 ug/kg 2.0E+00 4.9E-05 1.E-04 2.5E-05 5.E-05 6.0E-06 1.E-05 2.0E-05 1.1E-04 6.E+00 5.8E-05 3.E+00 1.4E-05 7.E-01
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TABLE 5-106
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/day

F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 2.1E+00 ug/kg 1.6E+01 1.8E-06 3.E-05 9.4E-07 2.E-05 2.3E-07 4.E-06 5.0E-05 4.3E-06 9.E-02 2.2E-06 4.E-02 5.3E-07 1.E-02
F FZ: RM 3-6 Total Chlordanes 1.6E+00 ug/kg 3.5E-01 1.4E-06 5.E-07 7.2E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 3.2E-06 6.E-03 1.7E-06 3.E-03 4.0E-07 8.E-04
F FZ: RM 3-6 Total DDD 4.3E+00 ug/kg 2.4E-01 3.7E-06 9.E-07 1.9E-06 5.E-07 4.6E-07 1.E-07 5.0E-04 8.7E-06 2.E-02 4.5E-06 9.E-03 1.1E-06 2.E-03
F FZ: RM 3-6 Total DDE 1.5E+01 ug/kg 3.4E-01 1.3E-05 4.E-06 6.7E-06 2.E-06 1.6E-06 5.E-07 5.0E-04 3.0E-05 6.E-02 1.6E-05 3.E-02 3.8E-06 8.E-03
F FZ: RM 3-6 Total DDT 7.7E+00 ug/kg 3.4E-01 6.7E-06 2.E-06 3.4E-06 1.E-06 8.3E-07 3.E-07 5.0E-04 1.6E-05 3.E-02 8.0E-06 2.E-02 1.9E-06 4.E-03

Exposure Point Total 1.E-04 7.E-05 2.E-05
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 1.1E+01 mg/kg -- 9.2E-03 -- 4.7E-03 -- 1.1E-03 -- 1.0E+00 2.2E-02 2.E-02 1.1E-02 1.E-02 2.7E-03 3.E-03
F FZ: RM 6-9 Arsenic, inorganic 2.0E-03 mg/kg 1.5E+00 1.7E-06 3.E-06 8.9E-07 1.E-06 2.1E-07 3.E-07 3.0E-04 4.1E-06 1.E-02 2.1E-06 7.E-03 5.0E-07 2.E-03
F FZ: RM 6-9 Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F FZ: RM 6-9 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 6-9 Copper 2.6E-01 mg/kg -- 2.2E-04 -- 1.1E-04 -- 2.7E-05 -- 4.0E-02 5.2E-04 1.E-02 2.7E-04 7.E-03 6.4E-05 2.E-03
F FZ: RM 6-9 Manganese 1.8E-01 mg/kg -- 1.5E-04 -- 7.9E-05 -- 1.9E-05 -- 1.4E-01 3.6E-04 3.E-03 1.8E-04 1.E-03 4.4E-05 3.E-04
F FZ: RM 6-9 Mercury 9.4E-02 mg/kg -- 8.2E-05 -- 4.2E-05 -- 1.0E-05 -- 1.0E-04 1.9E-04 2.E+00 9.8E-05 1.E+00 2.4E-05 2.E-01
F FZ: RM 6-9 Nickel 2.9E-02 mg/kg -- 2.5E-05 -- 1.3E-05 -- 3.1E-06 -- 2.0E-02 5.9E-05 3.E-03 3.0E-05 2.E-03 7.3E-06 4.E-04
F FZ: RM 6-9 Thallium 1.4E-03 mg/kg -- 1.2E-06 -- 6.3E-07 -- 1.5E-07 -- 6.6E-05 2.8E-06 4.E-02 1.5E-06 2.E-02 3.5E-07 5.E-03
F FZ: RM 6-9 Zinc 5.3E+00 mg/kg -- 4.6E-03 -- 2.4E-03 -- 5.7E-04 -- 3.0E-01 1.1E-02 4.E-02 5.5E-03 2.E-02 1.3E-03 4.E-03
F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F FZ: RM 6-9 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 6-9 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 1.3E+03 ug/kg 2.0E+00 1.2E-03 2.E-03 6.0E-04 1.E-03 1.4E-04 3.E-04 2.0E-05 2.7E-03 1.E+02 1.4E-03 7.E+01 3.3E-04 2.E+01
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
F FZ: RM 6-9 Total Chlordanes 1.6E+00 ug/kg 3.5E-01 1.4E-06 5.E-07 7.2E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 3.2E-06 6.E-03 1.7E-06 3.E-03 4.0E-07 8.E-04
F FZ: RM 6-9 Total DDD 2.8E+00 ug/kg 2.4E-01 2.4E-06 6.E-07 1.3E-06 3.E-07 3.0E-07 7.E-08 5.0E-04 5.7E-06 1.E-02 2.9E-06 6.E-03 7.0E-07 1.E-03
F FZ: RM 6-9 Total DDE 2.7E+01 ug/kg 3.4E-01 2.3E-05 8.E-06 1.2E-05 4.E-06 2.8E-06 1.E-06 5.0E-04 5.4E-05 1.E-01 2.8E-05 6.E-02 6.6E-06 1.E-02
F FZ: RM 6-9 Total DDT 1.2E+01 ug/kg 3.4E-01 1.0E-05 3.E-06 5.1E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 2.3E-05 5.E-02 1.2E-05 2.E-02 2.9E-06 6.E-03

Exposure Point Total 2.E-03 1.E-03 3.E-04
F Study Area Wide Metals
F Study Area Wide Aluminum 8.3E+00 mg/kg -- 7.2E-03 -- 3.7E-03 -- 8.8E-04 -- 1.0E+00 1.7E-02 2.E-02 8.6E-03 9.E-03 2.1E-03 2.E-03
F Study Area Wide Arsenic, inorganic 2.0E-03 mg/kg 1.5E+00 1.7E-06 3.E-06 8.9E-07 1.E-06 2.1E-07 3.E-07 3.0E-04 4.1E-06 1.E-02 2.1E-06 7.E-03 5.0E-07 2.E-03
F Study Area Wide Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F Study Area Wide Chromium 2.3E-01 mg/kg -- 2.0E-04 -- 1.0E-04 -- 2.5E-05 -- 1.5E+00 4.7E-04 3.E-04 2.4E-04 2.E-04 5.8E-05 4.E-05
F Study Area Wide Copper 2.7E-01 mg/kg -- 2.4E-04 -- 1.2E-04 -- 2.9E-05 -- 4.0E-02 5.6E-04 1.E-02 2.9E-04 7.E-03 6.9E-05 2.E-03
F Study Area Wide Manganese 1.4E-01 mg/kg -- 1.2E-04 -- 6.3E-05 -- 1.5E-05 -- 1.4E-01 2.9E-04 2.E-03 1.5E-04 1.E-03 3.5E-05 3.E-04
F Study Area Wide Mercury 7.8E-02 mg/kg -- 6.8E-05 -- 3.5E-05 -- 8.4E-06 -- 1.0E-04 1.6E-04 2.E+00 8.2E-05 8.E-01 2.0E-05 2.E-01
F Study Area Wide Nickel 3.6E-02 mg/kg -- 3.2E-05 -- 1.6E-05 -- 3.9E-06 -- 2.0E-02 7.4E-05 4.E-03 3.8E-05 2.E-03 9.1E-06 5.E-04
F Study Area Wide Thallium 3.0E-03 mg/kg -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 -- 6.6E-05 6.1E-06 9.E-02 3.1E-06 5.E-02 7.5E-07 1.E-02
F Study Area Wide Zinc 5.9E+00 mg/kg -- 5.1E-03 -- 2.6E-03 -- 6.3E-04 -- 3.0E-01 1.2E-02 4.E-02 6.2E-03 2.E-02 1.5E-03 5.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-106
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/day

F Study Area Wide PAHs
F Study Area Wide Fluoranthene 1.1E+02 ug/kg -- 9.6E-05 -- 4.9E-05 -- 1.2E-05 -- 4.0E-02 2.2E-04 6.E-03 1.1E-04 3.E-03 2.8E-05 7.E-04
F Study Area Wide Phenanthrene 1.4E+02 ug/kg -- 1.2E-04 -- 6.3E-05 -- 1.5E-05 -- 3.0E-02 2.8E-04 9.E-03 1.5E-04 5.E-03 3.5E-05 1.E-03
F Study Area Wide Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 1.0E+02 ug/kg 1.4E-02 8.7E-05 1.E-06 4.5E-05 6.E-07 1.1E-05 2.E-07 2.0E-02 2.0E-04 1.E-02 1.0E-04 5.E-03 2.5E-05 1.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.3E+03 ug/kg 2.0E+00 1.2E-03 2.E-03 6.0E-04 1.E-03 1.4E-04 3.E-04 2.0E-05 2.7E-03 1.E+02 1.4E-03 7.E+01 3.3E-04 2.E+01
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 2.1E+00 ug/kg 1.6E+01 1.8E-06 3.E-05 9.4E-07 2.E-05 2.3E-07 4.E-06 5.0E-05 4.3E-06 9.E-02 2.2E-06 4.E-02 5.3E-07 1.E-02
F Study Area Wide Total Chlordanes 1.6E+00 ug/kg 3.5E-01 1.4E-06 5.E-07 7.2E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 3.2E-06 6.E-03 1.7E-06 3.E-03 4.0E-07 8.E-04
F Study Area Wide Total DDD 4.3E+00 ug/kg 2.4E-01 3.7E-06 9.E-07 1.9E-06 5.E-07 4.6E-07 1.E-07 5.0E-04 8.7E-06 2.E-02 4.5E-06 9.E-03 1.1E-06 2.E-03
F Study Area Wide Total DDE 1.9E+01 ug/kg 3.4E-01 1.7E-05 6.E-06 8.6E-06 3.E-06 2.1E-06 7.E-07 5.0E-04 3.9E-05 8.E-02 2.0E-05 4.E-02 4.8E-06 1.E-02
F Study Area Wide Total DDT 1.2E+01 ug/kg 3.4E-01 1.0E-05 3.E-06 5.1E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 2.3E-05 5.E-02 1.2E-05 2.E-02 2.9E-06 6.E-03

Exposure Point Total 2.E-03 1.E-03 3.E-04

Notes:
a
b Numbers presented are rounded values.  Sums calculated before rounding.
c Toxicity values for trivalent Chromium used to assess total Chromium.
d

e

Abbreviations:
-- = Not applicable.
CDI = Chronic Daily Intake.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
EPC = Exposure Point Concentration.
F = Fillet tissue.
FZ = Fishing zone.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
pg/g = picograms per gram.
RfD = Reference Dose.
TEQ = Toxic Equivalents.
ug/kg = micrograms per kilogram.
WB = Whole body.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 3-9 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 3-9 for this species.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and 
Development.  EPA/600/R-93/089.  July 1993.
Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-107
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 5.0E+00 mg/kg -- 4.3E-03 -- 2.2E-03 -- 5.3E-04 -- 1.0E+00 1.0E-02 1.E-02 5.2E-03 5.E-03 1.2E-03 1.E-03
WB FZ: RM 3-6 Arsenic, inorganic 5.0E-03 mg/kg 1.5E+00 4.3E-06 7.E-06 2.2E-06 3.E-06 5.4E-07 8.E-07 3.0E-04 1.0E-05 3.E-02 5.2E-06 2.E-02 1.3E-06 4.E-03
WB FZ: RM 3-6 Cadmium 1.4E-02 mg/kg -- 1.2E-05 -- 6.1E-06 -- 1.5E-06 -- 1.0E-03 2.8E-05 3.E-02 1.4E-05 1.E-02 3.4E-06 3.E-03
WB FZ: RM 3-6 Chromiumc 7.7E-01 mg/kg -- 6.7E-04 -- 3.5E-04 -- 8.3E-05 -- 1.5E+00 1.6E-03 1.E-03 8.1E-04 5.E-04 1.9E-04 1.E-04
WB FZ: RM 3-6 Copper 6.3E-01 mg/kg -- 5.5E-04 -- 2.8E-04 -- 6.8E-05 -- 4.0E-02 1.3E-03 3.E-02 6.6E-04 2.E-02 1.6E-04 4.E-03
WB FZ: RM 3-6 Lead 2.6E-02 mg/kg NL 2.3E-05 -- 1.2E-05 -- 2.8E-06 -- NL 5.3E-05 -- 2.7E-05 -- 6.5E-06 --
WB FZ: RM 3-6 Manganese 3.7E+00 mg/kg -- 3.2E-03 -- 1.6E-03 -- 4.0E-04 -- 1.4E-01 7.5E-03 5.E-02 3.8E-03 3.E-02 9.2E-04 7.E-03
WB FZ: RM 3-6 Mercury 3.9E-02 mg/kg -- 3.4E-05 -- 1.8E-05 -- 4.2E-06 -- 1.0E-04 8.0E-05 8.E-01 4.1E-05 4.E-01 9.8E-06 1.E-01
WB FZ: RM 3-6 Nickel 2.7E-01 mg/kg -- 2.4E-04 -- 1.2E-04 -- 2.9E-05 -- 2.0E-02 5.6E-04 3.E-02 2.9E-04 1.E-02 6.9E-05 3.E-03
WB FZ: RM 3-6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 3-6 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 3-6 Thallium 3.3E-03 mg/kg -- 2.8E-06 -- 1.5E-06 -- 3.5E-07 -- 6.6E-05 6.6E-06 1.E-01 3.4E-06 5.E-02 8.2E-07 1.E-02
WB FZ: RM 3-6 Zinc 1.4E+01 mg/kg -- 1.2E-02 -- 6.2E-03 -- 1.5E-03 -- 3.0E-01 2.8E-02 9.E-02 1.4E-02 5.E-02 3.5E-03 1.E-02
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 2.4E+01 ug/kg -- 2.1E-05 -- 1.1E-05 -- 2.6E-06 -- 4.0E-02 4.9E-05 1.E-03 2.5E-05 6.E-04 6.1E-06 2.E-04
WB FZ: RM 3-6 Phenanthrene 3.1E+01 ug/kg -- 2.7E-05 -- 1.4E-05 -- 3.3E-06 -- 3.0E-02 6.3E-05 2.E-03 3.2E-05 1.E-03 7.8E-06 3.E-04
WB FZ: RM 3-6 Total Carcinogenic PAHsd -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 9.3E+02 ug/kg 1.4E-02 8.1E-04 1.E-05 4.2E-04 6.E-06 1.0E-04 1.E-06 2.0E-02 1.9E-03 9.E-02 9.7E-04 5.E-02 2.3E-04 1.E-02
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 1.0E+02 ug/kg 2.0E+00 8.8E-05 2.E-04 4.5E-05 9.E-05 1.1E-05 2.E-05 2.0E-05 2.1E-04 1.E+01 1.1E-04 5.E+00 2.5E-05 1.E+00
WB FZ: RM 3-6 Total PCB Congeners 1.7E+05 pg/g NA 1.4E-04 -- 7.4E-05 -- 1.8E-05 -- NA 3.4E-04 -- 1.7E-04 -- 4.1E-05 --
WB FZ: RM 3-6 Total PCBs, Adjusted 1.5E+05 pg/g 2.0E+00 1.3E-04 3.E-04 6.7E-05 1.E-04 1.6E-05 3.E-05 2.0E-05 3.0E-04 2.E+01 1.6E-04 8.E+00 3.7E-05 2.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 1.4E+00 pg/g 1.3E+05 1.2E-09 2.E-04 6.2E-10 8.E-05 1.5E-10 2.E-05 1.0E-09 2.8E-09 3.E+00 1.4E-09 1.E+00 3.4E-10 3.E-01
WB FZ: RM 3-6 Total PCB TEQ 3.1E+00 pg/g 1.3E+05 2.7E-09 3.E-04 1.4E-09 2.E-04 3.3E-10 4.E-05 1.0E-09 6.3E-09 6.E+00 3.2E-09 3.E+00 7.7E-10 8.E-01
WB FZ: RM 3-6 Total TEQ -- -- -- -- 5.E-04 -- 3.E-04 -- 6.E-05 -- -- 9.E+00 -- 5.E+00 -- 1.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 1.6E+00 ug/kg 1.6E+01 1.4E-06 2.E-05 7.2E-07 1.E-05 1.7E-07 3.E-06 5.0E-05 3.3E-06 7.E-02 1.7E-06 3.E-02 4.0E-07 8.E-03
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 1.1E+00 ug/kg 1.1E+00 9.9E-07 1.E-06 5.1E-07 6.E-07 1.2E-07 1.E-07 3.0E-04 2.3E-06 8.E-03 1.2E-06 4.E-03 2.8E-07 9.E-04
WB FZ: RM 3-6 Methoxychlor 7.0E-01 ug/kg -- 6.1E-07 -- 3.1E-07 -- 7.5E-08 -- 5.0E-03 1.4E-06 3.E-04 7.3E-07 1.E-04 1.8E-07 4.E-05
WB FZ: RM 3-6 Total Chlordanes 2.5E+01 ug/kg 3.5E-01 2.2E-05 8.E-06 1.1E-05 4.E-06 2.7E-06 9.E-07 5.0E-04 5.0E-05 1.E-01 2.6E-05 5.E-02 6.2E-06 1.E-02
WB FZ: RM 3-6 Total DDD 8.7E+00 ug/kg 2.4E-01 7.6E-06 2.E-06 3.9E-06 9.E-07 9.3E-07 2.E-07 5.0E-04 1.8E-05 4.E-02 9.1E-06 2.E-02 2.2E-06 4.E-03
WB FZ: RM 3-6 Total DDE 4.8E+01 ug/kg 3.4E-01 4.2E-05 1.E-05 2.1E-05 7.E-06 5.1E-06 2.E-06 5.0E-04 9.7E-05 2.E-01 5.0E-05 1.E-01 1.2E-05 2.E-02
WB FZ: RM 3-6 Total DDT 2.3E+01 ug/kg 3.4E-01 2.0E-05 7.E-06 1.0E-05 4.E-06 2.5E-06 8.E-07 5.0E-04 4.7E-05 9.E-02 2.4E-05 5.E-02 5.8E-06 1.E-02
WB FZ: RM 3-6 Total Endosulfan 3.8E+00 ug/kg -- 3.3E-06 -- 1.7E-06 -- 4.1E-07 -- 6.0E-03 7.7E-06 1.E-03 4.0E-06 7.E-04 9.5E-07 2.E-04

Exposure Point Totale 8.E-04 4.E-04 1.E-04
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 1.5E+01 mg/kg -- 1.3E-02 -- 6.5E-03 -- 1.6E-03 -- 1.0E+00 3.0E-02 3.E-02 1.5E-02 2.E-02 3.7E-03 4.E-03
WB FZ: RM 6-9 Arsenic, inorganic 6.2E-03 mg/kg 1.5E+00 5.4E-06 8.E-06 2.8E-06 4.E-06 6.6E-07 1.E-06 3.0E-04 1.3E-05 4.E-02 6.4E-06 2.E-02 1.5E-06 5.E-03
WB FZ: RM 6-9 Cadmium 9.5E-03 mg/kg -- 8.3E-06 -- 4.2E-06 -- 1.0E-06 -- 1.0E-03 1.9E-05 2.E-02 9.9E-06 1.E-02 2.4E-06 2.E-03
WB FZ: RM 6-9 Chromium 6.9E-01 mg/kg -- 6.0E-04 -- 3.1E-04 -- 7.4E-05 -- 1.5E+00 1.4E-03 9.E-04 7.2E-04 5.E-04 1.7E-04 1.E-04
WB FZ: RM 6-9 Copper 7.5E-01 mg/kg -- 6.5E-04 -- 3.3E-04 -- 8.0E-05 -- 4.0E-02 1.5E-03 4.E-02 7.8E-04 2.E-02 1.9E-04 5.E-03

Chemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPC Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 5



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-107
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Chemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPC Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

WB FZ: RM 6-9 Lead 2.5E-02 mg/kg NL 2.1E-05 -- 1.1E-05 -- 2.6E-06 -- NL 5.0E-05 -- 2.6E-05 -- 6.1E-06 --
WB FZ: RM 6-9 Manganese 6.5E+00 mg/kg -- 5.6E-03 -- 2.9E-03 -- 7.0E-04 -- 1.4E-01 1.3E-02 9.E-02 6.8E-03 5.E-02 1.6E-03 1.E-02
WB FZ: RM 6-9 Mercury 3.4E-02 mg/kg -- 3.0E-05 -- 1.5E-05 -- 3.6E-06 -- 1.0E-04 6.9E-05 7.E-01 3.5E-05 4.E-01 8.5E-06 9.E-02
WB FZ: RM 6-9 Nickel 2.5E-01 mg/kg -- 2.2E-04 -- 1.1E-04 -- 2.7E-05 -- 2.0E-02 5.0E-04 3.E-02 2.6E-04 1.E-02 6.2E-05 3.E-03
WB FZ: RM 6-9 Selenium 2.5E-01 mg/kg -- 2.2E-04 -- 1.1E-04 -- 2.7E-05 -- 5.0E-03 5.1E-04 1.E-01 2.6E-04 5.E-02 6.3E-05 1.E-02
WB FZ: RM 6-9 Silver 2.2E-03 mg/kg -- 1.9E-06 -- 9.7E-07 -- 2.3E-07 -- 5.0E-03 4.4E-06 9.E-04 2.3E-06 5.E-04 5.4E-07 1.E-04
WB FZ: RM 6-9 Thallium 1.3E-03 mg/kg -- 1.1E-06 -- 5.7E-07 -- 1.4E-07 -- 6.6E-05 2.6E-06 4.E-02 1.3E-06 2.E-02 3.2E-07 5.E-03
WB FZ: RM 6-9 Zinc 1.4E+01 mg/kg -- 1.2E-02 -- 6.4E-03 -- 1.5E-03 -- 3.0E-01 2.9E-02 1.E-01 1.5E-02 5.E-02 3.6E-03 1.E-02
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 6-9 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 6-9 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 7.3E+02 ug/kg 2.0E+00 6.3E-04 1.E-03 3.3E-04 7.E-04 7.8E-05 2.E-04 2.0E-05 1.5E-03 7.E+01 7.6E-04 4.E+01 1.8E-04 9.E+00
WB FZ: RM 6-9 Total PCB Congeners 8.6E+05 pg/g NA 7.4E-04 -- 3.8E-04 -- 9.2E-05 -- NA 1.7E-03 -- 8.9E-04 -- 2.1E-04 --
WB FZ: RM 6-9 Total PCBs, Adjusted 8.3E+05 pg/g 2.0E+00 7.2E-04 1.E-03 3.7E-04 7.E-04 8.9E-05 2.E-04 2.0E-05 1.7E-03 8.E+01 8.6E-04 4.E+01 2.1E-04 1.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 1.8E+00 pg/g 1.3E+05 1.6E-09 2.E-04 8.0E-10 1.E-04 1.9E-10 2.E-05 1.0E-09 3.6E-09 4.E+00 1.9E-09 2.E+00 4.5E-10 4.E-01
WB FZ: RM 6-9 Total PCB TEQ 3.8E+00 pg/g 1.3E+05 3.3E-09 4.E-04 1.7E-09 2.E-04 4.1E-10 5.E-05 1.0E-09 7.8E-09 8.E+00 4.0E-09 4.E+00 9.6E-10 1.E+00
WB FZ: RM 6-9 Total TEQ -- -- -- -- 6.E-04 -- 3.E-04 -- 8.E-05 -- -- 1.E+01 -- 6.E+00 -- 1.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 1.9E+00 ug/kg 1.1E+00 1.7E-06 2.E-06 8.5E-07 9.E-07 2.0E-07 2.E-07 3.0E-04 3.9E-06 1.E-02 2.0E-06 7.E-03 4.8E-07 2.E-03
WB FZ: RM 6-9 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 6-9 Total Chlordanes 4.9E+00 ug/kg 3.5E-01 4.3E-06 1.E-06 2.2E-06 8.E-07 5.3E-07 2.E-07 5.0E-04 9.9E-06 2.E-02 5.1E-06 1.E-02 1.2E-06 2.E-03
WB FZ: RM 6-9 Total DDD 1.7E+01 ug/kg 2.4E-01 1.5E-05 4.E-06 7.6E-06 2.E-06 1.8E-06 4.E-07 5.0E-04 3.4E-05 7.E-02 1.8E-05 4.E-02 4.3E-06 9.E-03
WB FZ: RM 6-9 Total DDE 4.7E+01 ug/kg 3.4E-01 4.1E-05 1.E-05 2.1E-05 7.E-06 5.0E-06 2.E-06 5.0E-04 9.5E-05 2.E-01 4.9E-05 1.E-01 1.2E-05 2.E-02
WB FZ: RM 6-9 Total DDT 3.2E+01 ug/kg 3.4E-01 2.7E-05 9.E-06 1.4E-05 5.E-06 3.4E-06 1.E-06 5.0E-04 6.4E-05 1.E-01 3.3E-05 7.E-02 7.9E-06 2.E-02
WB FZ: RM 6-9 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 2.E-03 1.E-03 3.E-04
WB Study Area Wide Metals
WB Study Area Wide Aluminum 9.8E+00 mg/kg -- 8.5E-03 -- 4.4E-03 -- 1.1E-03 -- 1.0E+00 2.0E-02 2.E-02 1.0E-02 1.E-02 2.5E-03 2.E-03
WB Study Area Wide Arsenic, inorganic 5.6E-03 mg/kg 1.5E+00 4.9E-06 7.E-06 2.5E-06 4.E-06 6.0E-07 9.E-07 3.0E-04 1.1E-05 4.E-02 5.8E-06 2.E-02 1.4E-06 5.E-03
WB Study Area Wide Cadmium 1.2E-02 mg/kg -- 1.0E-05 -- 5.2E-06 -- 1.2E-06 -- 1.0E-03 2.3E-05 2.E-02 1.2E-05 1.E-02 2.9E-06 3.E-03
WB Study Area Wide Chromium 7.3E-01 mg/kg -- 6.3E-04 -- 3.3E-04 -- 7.8E-05 -- 1.5E+00 1.5E-03 1.E-03 7.6E-04 5.E-04 1.8E-04 1.E-04
WB Study Area Wide Copper 6.9E-01 mg/kg -- 6.0E-04 -- 3.1E-04 -- 7.4E-05 -- 4.0E-02 1.4E-03 3.E-02 7.2E-04 2.E-02 1.7E-04 4.E-03
WB Study Area Wide Lead 2.5E-02 mg/kg NL 2.2E-05 -- 1.1E-05 -- 2.7E-06 -- NL 5.1E-05 -- 2.6E-05 -- 6.3E-06 --
WB Study Area Wide Manganese 5.1E+00 mg/kg -- 4.4E-03 -- 2.3E-03 -- 5.5E-04 -- 1.4E-01 1.0E-02 7.E-02 5.3E-03 4.E-02 1.3E-03 9.E-03
WB Study Area Wide Mercury 3.7E-02 mg/kg -- 3.2E-05 -- 1.6E-05 -- 3.9E-06 -- 1.0E-04 7.4E-05 7.E-01 3.8E-05 4.E-01 9.2E-06 9.E-02
WB Study Area Wide Nickel 2.6E-01 mg/kg -- 2.3E-04 -- 1.2E-04 -- 2.8E-05 -- 2.0E-02 5.4E-04 3.E-02 2.8E-04 1.E-02 6.6E-05 3.E-03
WB Study Area Wide Selenium 1.8E-01 mg/kg -- 1.5E-04 -- 7.8E-05 -- 1.9E-05 -- 5.0E-03 3.6E-04 7.E-02 1.8E-04 4.E-02 4.4E-05 9.E-03
WB Study Area Wide Silver 1.6E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 5.0E-03 3.3E-06 7.E-04 1.7E-06 3.E-04 4.0E-07 8.E-05
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Appendix F: BHHRA
September 23, 2009

TABLE 5-107
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Chemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPC Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

WB Study Area Wide Thallium 2.3E-03 mg/kg -- 2.0E-06 -- 1.0E-06 -- 2.4E-07 -- 6.6E-05 4.6E-06 7.E-02 2.4E-06 4.E-02 5.7E-07 9.E-03
WB Study Area Wide Zinc 1.4E+01 mg/kg -- 1.2E-02 -- 6.3E-03 -- 1.5E-03 -- 3.0E-01 2.9E-02 1.E-01 1.5E-02 5.E-02 3.5E-03 1.E-02
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 2.0E+01 ug/kg -- 1.8E-05 -- 9.1E-06 -- 2.2E-06 -- 4.0E-02 4.1E-05 1.E-03 2.1E-05 5.E-04 5.1E-06 1.E-04
WB Study Area Wide Phenanthrene 2.4E+01 ug/kg -- 2.1E-05 -- 1.1E-05 -- 2.5E-06 -- 3.0E-02 4.8E-05 2.E-03 2.5E-05 8.E-04 5.9E-06 2.E-04
WB Study Area Wide Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 4.9E+02 ug/kg 1.4E-02 4.3E-04 6.E-06 2.2E-04 3.E-06 5.3E-05 7.E-07 2.0E-02 1.0E-03 5.E-02 5.1E-04 3.E-02 1.2E-04 6.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 4.2E+02 ug/kg 2.0E+00 3.6E-04 7.E-04 1.9E-04 4.E-04 4.4E-05 9.E-05 2.0E-05 8.4E-04 4.E+01 4.3E-04 2.E+01 1.0E-04 5.E+00
WB Study Area Wide Total PCB Congeners 5.1E+05 pg/g NA 4.4E-04 -- 2.3E-04 -- 5.5E-05 -- NA 1.0E-03 -- 5.3E-04 -- 1.3E-04 --
WB Study Area Wide Total PCBs, Adjusted 4.9E+05 pg/g 2.0E+00 4.2E-04 8.E-04 2.2E-04 4.E-04 5.2E-05 1.E-04 2.0E-05 9.9E-04 5.E+01 5.1E-04 3.E+01 1.2E-04 6.E+00
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 1.4E-09 2.E-04 7.1E-10 9.E-05 1.7E-10 2.E-05 1.0E-09 3.2E-09 3.E+00 1.7E-09 2.E+00 4.0E-10 4.E-01
WB Study Area Wide Total PCB TEQ 3.5E+00 pg/g 1.3E+05 3.0E-09 4.E-04 1.5E-09 2.E-04 3.7E-10 5.E-05 1.0E-09 7.0E-09 7.E+00 3.6E-09 4.E+00 8.7E-10 9.E-01
WB Study Area Wide Total TEQ -- -- -- -- 6.E-04 -- 3.E-04 -- 7.E-05 -- -- 1.E+01 -- 5.E+00 -- 1.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 1.5E+00 ug/kg 1.6E+01 1.3E-06 2.E-05 6.6E-07 1.E-05 1.6E-07 3.E-06 5.0E-05 3.0E-06 6.E-02 1.5E-06 3.E-02 3.7E-07 7.E-03
WB Study Area Wide gamma-Hexachlorocyclohexane 1.3E+00 ug/kg 1.1E+00 1.2E-06 1.E-06 5.9E-07 7.E-07 1.4E-07 2.E-07 3.0E-04 2.7E-06 9.E-03 1.4E-06 5.E-03 3.3E-07 1.E-03
WB Study Area Wide Methoxychlor 6.6E-01 ug/kg -- 5.8E-07 -- 3.0E-07 -- 7.1E-08 -- 5.0E-03 1.3E-06 3.E-04 6.9E-07 1.E-04 1.7E-07 3.E-05
WB Study Area Wide Total Chlordanes 1.6E+01 ug/kg 3.5E-01 1.4E-05 5.E-06 7.0E-06 2.E-06 1.7E-06 6.E-07 5.0E-04 3.2E-05 6.E-02 1.6E-05 3.E-02 3.9E-06 8.E-03
WB Study Area Wide Total DDD 1.3E+01 ug/kg 2.4E-01 1.1E-05 3.E-06 5.7E-06 1.E-06 1.4E-06 3.E-07 5.0E-04 2.6E-05 5.E-02 1.3E-05 3.E-02 3.2E-06 6.E-03
WB Study Area Wide Total DDE 4.7E+01 ug/kg 3.4E-01 4.1E-05 1.E-05 2.1E-05 7.E-06 5.1E-06 2.E-06 5.0E-04 9.6E-05 2.E-01 4.9E-05 1.E-01 1.2E-05 2.E-02
WB Study Area Wide Total DDT 2.7E+01 ug/kg 3.4E-01 2.4E-05 8.E-06 1.2E-05 4.E-06 2.9E-06 1.E-06 5.0E-04 5.6E-05 1.E-01 2.9E-05 6.E-02 6.8E-06 1.E-02
WB Study Area Wide Total Endosulfan 3.2E+00 ug/kg -- 2.8E-06 -- 1.4E-06 -- 3.4E-07 -- 6.0E-03 6.5E-06 1.E-03 3.3E-06 6.E-04 8.0E-07 1.E-04

Exposure Point Total 1.E-03 8.E-04 2.E-04
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 2.7E+00 mg/kg -- 2.4E-03 -- 1.2E-03 -- 2.9E-04 -- 1.0E+00 5.5E-03 5.E-03 2.8E-03 3.E-03 6.8E-04 7.E-04
F FZ: RM 3-6 Arsenic, inorganic 2.0E-03 mg/kg 1.5E+00 1.7E-06 3.E-06 8.9E-07 1.E-06 2.1E-07 3.E-07 3.0E-04 4.1E-06 1.E-02 2.1E-06 7.E-03 5.0E-07 2.E-03
F FZ: RM 3-6 Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F FZ: RM 3-6 Chromium 1.2E-01 mg/kg -- 1.0E-04 -- 5.4E-05 -- 1.3E-05 -- 1.5E+00 2.4E-04 2.E-04 1.3E-04 8.E-05 3.0E-05 2.E-05
F FZ: RM 3-6 Copper 2.5E-01 mg/kg -- 2.2E-04 -- 1.1E-04 -- 2.7E-05 -- 4.0E-02 5.0E-04 1.E-02 2.6E-04 6.E-03 6.2E-05 2.E-03
F FZ: RM 3-6 Manganese 9.7E-02 mg/kg -- 8.4E-05 -- 4.3E-05 -- 1.0E-05 -- 1.4E-01 2.0E-04 1.E-03 1.0E-04 7.E-04 2.4E-05 2.E-04
F FZ: RM 3-6 Mercury 4.5E-02 mg/kg -- 3.9E-05 -- 2.0E-05 -- 4.9E-06 -- 1.0E-04 9.2E-05 9.E-01 4.7E-05 5.E-01 1.1E-05 1.E-01
F FZ: RM 3-6 Nickel 2.8E-02 mg/kg -- 2.4E-05 -- 1.2E-05 -- 3.0E-06 -- 2.0E-02 5.6E-05 3.E-03 2.9E-05 1.E-03 6.9E-06 3.E-04
F FZ: RM 3-6 Thallium 2.9E-03 mg/kg -- 2.5E-06 -- 1.3E-06 -- 3.1E-07 -- 6.6E-05 5.9E-06 9.E-02 3.0E-06 5.E-02 7.3E-07 1.E-02
F FZ: RM 3-6 Zinc 5.6E+00 mg/kg -- 4.9E-03 -- 2.5E-03 -- 6.0E-04 -- 3.0E-01 1.1E-02 4.E-02 5.8E-03 2.E-02 1.4E-03 5.E-03
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 7.1E+01 ug/kg -- 6.2E-05 -- 3.2E-05 -- 7.6E-06 -- 4.0E-02 1.4E-04 4.E-03 7.4E-05 2.E-03 1.8E-05 4.E-04
F FZ: RM 3-6 Phenanthrene 9.9E+01 ug/kg -- 8.6E-05 -- 4.4E-05 -- 1.1E-05 -- 3.0E-02 2.0E-04 7.E-03 1.0E-04 3.E-03 2.5E-05 8.E-04
F FZ: RM 3-6 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 6.7E+01 ug/kg 1.4E-02 5.8E-05 8.E-07 3.0E-05 4.E-07 7.1E-06 1.E-07 2.0E-02 1.4E-04 7.E-03 7.0E-05 3.E-03 1.7E-05 8.E-04
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TABLE 5-107
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Chemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPC Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 4.9E+01 ug/kg 2.0E+00 4.2E-05 8.E-05 2.2E-05 4.E-05 5.2E-06 1.E-05 2.0E-05 9.9E-05 5.E+00 5.1E-05 3.E+00 1.2E-05 6.E-01
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 1.0E+00 ug/kg 1.6E+01 9.0E-07 1.E-05 4.6E-07 7.E-06 1.1E-07 2.E-06 5.0E-05 2.1E-06 4.E-02 1.1E-06 2.E-02 2.6E-07 5.E-03
F FZ: RM 3-6 Total Chlordanes 1.4E+00 ug/kg 3.5E-01 1.2E-06 4.E-07 6.1E-07 2.E-07 1.5E-07 5.E-08 5.0E-04 2.8E-06 6.E-03 1.4E-06 3.E-03 3.4E-07 7.E-04
F FZ: RM 3-6 Total DDD 3.6E+00 ug/kg 2.4E-01 3.1E-06 7.E-07 1.6E-06 4.E-07 3.8E-07 9.E-08 5.0E-04 7.2E-06 1.E-02 3.7E-06 7.E-03 8.9E-07 2.E-03
F FZ: RM 3-6 Total DDE 1.2E+01 ug/kg 3.4E-01 1.0E-05 4.E-06 5.3E-06 2.E-06 1.3E-06 4.E-07 5.0E-04 2.4E-05 5.E-02 1.2E-05 2.E-02 3.0E-06 6.E-03
F FZ: RM 3-6 Total DDT 6.8E+00 ug/kg 3.4E-01 5.9E-06 2.E-06 3.0E-06 1.E-06 7.3E-07 2.E-07 5.0E-04 1.4E-05 3.E-02 7.1E-06 1.E-02 1.7E-06 3.E-03

Exposure Point Total 1.E-04 6.E-05 1.E-05
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 8.2E+00 mg/kg -- 7.1E-03 -- 3.7E-03 -- 8.8E-04 -- 1.0E+00 1.7E-02 2.E-02 8.6E-03 9.E-03 2.1E-03 2.E-03
F FZ: RM 6-9 Arsenic, inorganic 2.0E-03 mg/kg 1.5E+00 1.7E-06 3.E-06 8.9E-07 1.E-06 2.1E-07 3.E-07 3.0E-04 4.1E-06 1.E-02 2.1E-06 7.E-03 5.0E-07 2.E-03
F FZ: RM 6-9 Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F FZ: RM 6-9 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 6-9 Copper 2.5E-01 mg/kg -- 2.2E-04 -- 1.1E-04 -- 2.7E-05 -- 4.0E-02 5.1E-04 1.E-02 2.6E-04 7.E-03 6.3E-05 2.E-03
F FZ: RM 6-9 Manganese 1.2E-01 mg/kg -- 1.0E-04 -- 5.4E-05 -- 1.3E-05 -- 1.4E-01 2.4E-04 2.E-03 1.3E-04 9.E-04 3.0E-05 2.E-04
F FZ: RM 6-9 Mercury 7.6E-02 mg/kg -- 6.6E-05 -- 3.4E-05 -- 8.2E-06 -- 1.0E-04 1.5E-04 2.E+00 8.0E-05 8.E-01 1.9E-05 2.E-01
F FZ: RM 6-9 Nickel 1.3E-02 mg/kg -- 1.2E-05 -- 6.0E-06 -- 1.4E-06 -- 2.0E-02 2.7E-05 1.E-03 1.4E-05 7.E-04 3.3E-06 2.E-04
F FZ: RM 6-9 Thallium 1.3E-03 mg/kg -- 1.1E-06 -- 5.7E-07 -- 1.4E-07 -- 6.6E-05 2.6E-06 4.E-02 1.3E-06 2.E-02 3.2E-07 5.E-03
F FZ: RM 6-9 Zinc 4.9E+00 mg/kg -- 4.2E-03 -- 2.2E-03 -- 5.2E-04 -- 3.0E-01 9.9E-03 3.E-02 5.1E-03 2.E-02 1.2E-03 4.E-03
F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F FZ: RM 6-9 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 6-9 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 6.8E+02 ug/kg 2.0E+00 5.9E-04 1.E-03 3.0E-04 6.E-04 7.3E-05 1.E-04 2.0E-05 1.4E-03 7.E+01 7.1E-04 4.E+01 1.7E-04 8.E+00
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
F FZ: RM 6-9 Total Chlordanes 1.6E+00 ug/kg 3.5E-01 1.4E-06 5.E-07 7.2E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 3.2E-06 6.E-03 1.7E-06 3.E-03 4.0E-07 8.E-04
F FZ: RM 6-9 Total DDD 2.8E+00 ug/kg 2.4E-01 2.4E-06 6.E-07 1.3E-06 3.E-07 3.0E-07 7.E-08 5.0E-04 5.7E-06 1.E-02 2.9E-06 6.E-03 7.0E-07 1.E-03
F FZ: RM 6-9 Total DDE 1.5E+01 ug/kg 3.4E-01 1.3E-05 4.E-06 6.7E-06 2.E-06 1.6E-06 5.E-07 5.0E-04 3.0E-05 6.E-02 1.6E-05 3.E-02 3.8E-06 8.E-03
F FZ: RM 6-9 Total DDT 6.0E+00 ug/kg 3.4E-01 5.2E-06 2.E-06 2.7E-06 9.E-07 6.5E-07 2.E-07 5.0E-04 1.2E-05 2.E-02 6.3E-06 1.E-02 1.5E-06 3.E-03

Exposure Point Total 1.E-03 6.E-04 1.E-04
F Study Area Wide Metals
F Study Area Wide Aluminum 5.5E+00 mg/kg -- 4.7E-03 -- 2.4E-03 -- 5.8E-04 -- 1.0E+00 1.1E-02 1.E-02 5.7E-03 6.E-03 1.4E-03 1.E-03
F Study Area Wide Arsenic, inorganic 2.0E-03 mg/kg 1.5E+00 1.7E-06 3.E-06 8.9E-07 1.E-06 2.1E-07 3.E-07 3.0E-04 4.1E-06 1.E-02 2.1E-06 7.E-03 5.0E-07 2.E-03
F Study Area Wide Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F Study Area Wide Chromium 7.3E-02 mg/kg -- 6.4E-05 -- 3.3E-05 -- 7.9E-06 -- 1.5E+00 1.5E-04 1.E-04 7.6E-05 5.E-05 1.8E-05 1.E-05
F Study Area Wide Copper 2.5E-01 mg/kg -- 2.2E-04 -- 1.1E-04 -- 2.7E-05 -- 4.0E-02 5.1E-04 1.E-02 2.6E-04 7.E-03 6.3E-05 2.E-03
F Study Area Wide Manganese 1.1E-01 mg/kg -- 9.4E-05 -- 4.9E-05 -- 1.2E-05 -- 1.4E-01 2.2E-04 2.E-03 1.1E-04 8.E-04 2.7E-05 2.E-04
F Study Area Wide Mercury 6.1E-02 mg/kg -- 5.3E-05 -- 2.7E-05 -- 6.5E-06 -- 1.0E-04 1.2E-04 1.E+00 6.3E-05 6.E-01 1.5E-05 2.E-01
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TABLE 5-107
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Chemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 73 g/dayIngestion Rate: 142 g/day
Tissue Type Exposure Point

EPC Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Oral RfD
mg/kg-day

F Study Area Wide Nickel 2.1E-02 mg/kg -- 1.8E-05 -- 9.2E-06 -- 2.2E-06 -- 2.0E-02 4.2E-05 2.E-03 2.1E-05 1.E-03 5.1E-06 3.E-04
F Study Area Wide Thallium 2.1E-03 mg/kg -- 1.8E-06 -- 9.3E-07 -- 2.2E-07 -- 6.6E-05 4.2E-06 6.E-02 2.2E-06 3.E-02 5.2E-07 8.E-03
F Study Area Wide Zinc 5.2E+00 mg/kg -- 4.5E-03 -- 2.3E-03 -- 5.6E-04 -- 3.0E-01 1.1E-02 4.E-02 5.4E-03 2.E-02 1.3E-03 4.E-03
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 4.4E+01 ug/kg -- 3.8E-05 -- 2.0E-05 -- 4.7E-06 -- 4.0E-02 8.9E-05 2.E-03 4.6E-05 1.E-03 1.1E-05 3.E-04
F Study Area Wide Phenanthrene 5.8E+01 ug/kg -- 5.0E-05 -- 2.6E-05 -- 6.2E-06 -- 3.0E-02 1.2E-04 4.E-03 6.0E-05 2.E-03 1.4E-05 5.E-04
F Study Area Wide Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 6.0E+01 ug/kg 1.4E-02 5.2E-05 7.E-07 2.7E-05 4.E-07 6.4E-06 9.E-08 2.0E-02 1.2E-04 6.E-03 6.3E-05 3.E-03 1.5E-05 8.E-04
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 3.6E+02 ug/kg 2.0E+00 3.2E-04 6.E-04 1.6E-04 3.E-04 3.9E-05 8.E-05 2.0E-05 7.4E-04 4.E+01 3.8E-04 2.E+01 9.1E-05 5.E+00
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 9.0E-01 ug/kg 1.6E+01 7.8E-07 1.E-05 4.0E-07 6.E-06 9.6E-08 2.E-06 5.0E-05 1.8E-06 4.E-02 9.4E-07 2.E-02 2.3E-07 5.E-03
F Study Area Wide Total Chlordanes 1.4E+00 ug/kg 3.5E-01 1.2E-06 4.E-07 6.4E-07 2.E-07 1.5E-07 5.E-08 5.0E-04 2.9E-06 6.E-03 1.5E-06 3.E-03 3.6E-07 7.E-04
F Study Area Wide Total DDD 3.4E+00 ug/kg 2.4E-01 2.9E-06 7.E-07 1.5E-06 4.E-07 3.6E-07 9.E-08 5.0E-04 6.8E-06 1.E-02 3.5E-06 7.E-03 8.4E-07 2.E-03
F Study Area Wide Total DDE 1.4E+01 ug/kg 3.4E-01 1.2E-05 4.E-06 6.0E-06 2.E-06 1.4E-06 5.E-07 5.0E-04 2.7E-05 5.E-02 1.4E-05 3.E-02 3.4E-06 7.E-03
F Study Area Wide Total DDT 6.4E+00 ug/kg 3.4E-01 5.6E-06 2.E-06 2.9E-06 1.E-06 6.9E-07 2.E-07 5.0E-04 1.3E-05 3.E-02 6.7E-06 1.E-02 1.6E-06 3.E-03

Exposure Point Total 7.E-04 3.E-04 8.E-05

Notes:
a
b Numbers presented are rounded values.  Sums calculated before rounding.
c Toxicity values for trivalent Chromium used to assess total Chromium.
d

e

Abbreviations:
-- = Not applicable. RfD = Reference Dose.
CDI = Chronic Daily Intake. TEQ = Toxic Equivalents.
DDD = Dichlorodiphenyldichloroethane. ug/kg = micrograms per kilogram.
DDE = Dichlorodiphenyldichloroethylene. WB = Whole body.
DDT = Dichlorodiphenyltrichloroethane.
EPC = Exposure Point Concentration.
F = Fillet tissue.
FZ = Fishing zone.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
pg/g = picograms per gram.

Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 3-9 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 3-9 for this species.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research 
and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-108.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 1.E-03 1.E-03
WB FZ: RM 3-6 Arsenic, inorganic 5.E-03 5.E-03
WB FZ: RM 3-6 Cadmium 4.E-03 4.E-03
WB FZ: RM 3-6 Chromium 2.E-04
WB FZ: RM 3-6 Copper 4.E-03 4.E-03
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 8.E-03 8.E-03
WB FZ: RM 3-6 Mercury 1.E-01 1.E-01
WB FZ: RM 3-6 Nickel 4.E-03 4.E-03
WB FZ: RM 3-6 Selenium ND
WB FZ: RM 3-6 Silver ND
WB FZ: RM 3-6 Thallium 1.E-02 1.E-02 1.E-02
WB FZ: RM 3-6 Zinc 1.E-02 1.E-02
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB FZ: RM 3-6 Phenanthrene 5.E-04 5.E-04
WB FZ: RM 3-6 Total Carcinogenic PAHs --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 3.E-02 3.E-02
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 2.E+00 2.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 3.E+00 3.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 4.E-01 4.E-01
WB FZ: RM 3-6 Total PCB TEQ 1.E+00 1.E+00
WB FZ: RM 3-6 Total TEQ 2.E+00 2.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 1.E-02 1.E-02
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 1.E-03 1.E-03 1.E-03
WB FZ: RM 3-6 Methoxychlor 6.E-05 6.E-05 6.E-05
WB FZ: RM 3-6 Total Chlordanes 3.E-02 3.E-02
WB FZ: RM 3-6 Total DDD 5.E-03 5.E-03
WB FZ: RM 3-6 Total DDE 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDT 2.E-02 2.E-02
WB FZ: RM 3-6 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Totalb 3.E-02 5.E-03 6.E-03 4.E-03 1.E-01 4.E-03 2.E-01 3.E+00 2.E+00 6.E-05

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-108.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 8.E-03 8.E-03
WB FZ: RM 6-9 Arsenic, inorganic 7.E-03 7.E-03
WB FZ: RM 6-9 Cadmium 3.E-03 3.E-03
WB FZ: RM 6-9 Chromium 2.E-04
WB FZ: RM 6-9 Copper 5.E-03 5.E-03
WB FZ: RM 6-9 Lead --
WB FZ: RM 6-9 Manganese 2.E-02 2.E-02
WB FZ: RM 6-9 Mercury 1.E-01 1.E-01
WB FZ: RM 6-9 Nickel 3.E-03 3.E-03
WB FZ: RM 6-9 Selenium 2.E-02 2.E-02
WB FZ: RM 6-9 Silver 2.E-04 2.E-04
WB FZ: RM 6-9 Thallium 8.E-03 8.E-03 8.E-03
WB FZ: RM 6-9 Zinc 1.E-02 1.E-02
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND
WB FZ: RM 6-9 Phenanthrene ND
WB FZ: RM 6-9 Total Carcinogenic PAHs --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 2.E+01 2.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 5.E-01 5.E-01
WB FZ: RM 6-9 Total PCB TEQ 2.E+00 2.E+00
WB FZ: RM 6-9 Total TEQ 2.E+00 2.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 2.E-03 2.E-03 2.E-03
WB FZ: RM 6-9 Methoxychlor ND
WB FZ: RM 6-9 Total Chlordanes 4.E-03 4.E-03
WB FZ: RM 6-9 Total DDD 1.E-02 1.E-02
WB FZ: RM 6-9 Total DDE 3.E-02 3.E-02
WB FZ: RM 6-9 Total DDT 3.E-02 3.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 2.E-02 7.E-03 5.E-03 5.E-03 1.E-01 2.E-02 8.E-02 2.E+01 2.E+00
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TABLE 5-108.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB Study Area Wide Metals
WB Study Area Wide Aluminum 7.E-03 7.E-03
WB Study Area Wide Arsenic, inorganic 6.E-03 6.E-03
WB Study Area Wide Cadmium 3.E-03 3.E-03
WB Study Area Wide Chromium 2.E-04
WB Study Area Wide Copper 5.E-03 5.E-03
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-02 1.E-02
WB Study Area Wide Mercury 1.E-01 1.E-01
WB Study Area Wide Nickel 4.E-03 4.E-03
WB Study Area Wide Selenium 2.E-02 2.E-02
WB Study Area Wide Silver 2.E-04 2.E-04
WB Study Area Wide Thallium 1.E-02 1.E-02 1.E-02
WB Study Area Wide Zinc 1.E-02 1.E-02
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB Study Area Wide Phenanthrene 5.E-04 5.E-04
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 3.E-02 3.E-02
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 2.E+01 2.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 2.E+01 2.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 5.E-01 5.E-01
WB Study Area Wide Total PCB TEQ 1.E+00 1.E+00
WB Study Area Wide Total TEQ 2.E+00 2.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 1.E-02 1.E-02
WB Study Area Wide gamma-Hexachlorocyclohexane 2.E-03 2.E-03 2.E-03
WB Study Area Wide Methoxychlor 6.E-05 6.E-05 6.E-05
WB Study Area Wide Total Chlordanes 3.E-02 3.E-02
WB Study Area Wide Total DDD 9.E-03 9.E-03
WB Study Area Wide Total DDE 3.E-02 3.E-02
WB Study Area Wide Total DDT 2.E-02 2.E-02
WB Study Area Wide Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 3.E-02 6.E-03 6.E-03 5.E-03 1.E-01 2.E-02 2.E-01 2.E+01 2.E+00 6.E-05
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TABLE 5-108.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 9.E-04 9.E-04
F FZ: RM 3-6 Arsenic, inorganic 2.E-03 2.E-03
F FZ: RM 3-6 Cadmium 3.E-04 3.E-04
F FZ: RM 3-6 Chromium 4.E-05
F FZ: RM 3-6 Copper 2.E-03 2.E-03
F FZ: RM 3-6 Manganese 2.E-04 2.E-04
F FZ: RM 3-6 Mercury 1.E-01 1.E-01
F FZ: RM 3-6 Nickel 7.E-04 7.E-04
F FZ: RM 3-6 Thallium 1.E-02 1.E-02 1.E-02
F FZ: RM 3-6 Zinc 5.E-03 5.E-03
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 7.E-04 7.E-04 7.E-04 7.E-04
F FZ: RM 3-6 Phenanthrene 1.E-03 1.E-03
F FZ: RM 3-6 Total Carcinogenic PAHs --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 7.E-01 7.E-01
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 1.E-02 1.E-02
F FZ: RM 3-6 Total Chlordanes 8.E-04 8.E-04
F FZ: RM 3-6 Total DDD 2.E-03 2.E-03
F FZ: RM 3-6 Total DDE 8.E-03 8.E-03
F FZ: RM 3-6 Total DDT 4.E-03 4.E-03

Exposure Point Total 2.E-02 2.E-03 2.E-03 2.E-03 1.E-01 7.E-04 4.E-02 7.E-01
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 3.E-03 3.E-03
F FZ: RM 6-9 Arsenic, inorganic 2.E-03 2.E-03
F FZ: RM 6-9 Cadmium 3.E-04 3.E-04
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 2.E-03 2.E-03
F FZ: RM 6-9 Manganese 3.E-04 3.E-04
F FZ: RM 6-9 Mercury 2.E-01 2.E-01
F FZ: RM 6-9 Nickel 4.E-04 4.E-04
F FZ: RM 6-9 Thallium 5.E-03 5.E-03 5.E-03
F FZ: RM 6-9 Zinc 4.E-03 4.E-03
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TABLE 5-108.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND
F FZ: RM 6-9 Phenanthrene ND
F FZ: RM 6-9 Total Carcinogenic PAHs --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 2.E+01 2.E+01
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND
F FZ: RM 6-9 Total Chlordanes 8.E-04 8.E-04
F FZ: RM 6-9 Total DDD 1.E-03 1.E-03
F FZ: RM 6-9 Total DDE 1.E-02 1.E-02
F FZ: RM 6-9 Total DDT 6.E-03 6.E-03

Exposure Point Total 1.E-02 2.E-03 3.E-04 2.E-03 2.E-01 4.E-04 3.E-02 2.E+01
F Study Area Wide Metals
F Study Area Wide Aluminum 2.E-03 2.E-03
F Study Area Wide Arsenic, inorganic 2.E-03 2.E-03
F Study Area Wide Cadmium 3.E-04 3.E-04
F Study Area Wide Chromium 4.E-05
F Study Area Wide Copper 2.E-03 2.E-03
F Study Area Wide Manganese 3.E-04 3.E-04
F Study Area Wide Mercury 2.E-01 2.E-01
F Study Area Wide Nickel 5.E-04 5.E-04
F Study Area Wide Thallium 1.E-02 1.E-02 1.E-02
F Study Area Wide Zinc 5.E-03 5.E-03
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 7.E-04 7.E-04 7.E-04 7.E-04
F Study Area Wide Phenanthrene 1.E-03 1.E-03
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 2.E+01 2.E+01
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 1.E-02 1.E-02
F Study Area Wide Total Chlordanes 8.E-04 8.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 5 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-108.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F Study Area Wide Total DDD 2.E-03 2.E-03
F Study Area Wide Total DDE 1.E-02 1.E-02
F Study Area Wide Total DDT 6.E-03 6.E-03

Exposure Point Total 2.E-02 2.E-03 2.E-03 2.E-03 2.E-01 5.E-04 4.E-02 2.E+01

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-109.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 1.E-03 1.E-03
WB FZ: RM 3-6 Arsenic, inorganic 4.E-03 4.E-03
WB FZ: RM 3-6 Cadmium 3.E-03 3.E-03
WB FZ: RM 3-6 Chromium 1.E-04
WB FZ: RM 3-6 Copper 4.E-03 4.E-03
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 7.E-03 7.E-03
WB FZ: RM 3-6 Mercury 1.E-01 1.E-01
WB FZ: RM 3-6 Nickel 3.E-03 3.E-03
WB FZ: RM 3-6 Selenium ND
WB FZ: RM 3-6 Silver ND
WB FZ: RM 3-6 Thallium 1.E-02 1.E-02 1.E-02
WB FZ: RM 3-6 Zinc 1.E-02 1.E-02
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB FZ: RM 3-6 Phenanthrene 3.E-04 3.E-04
WB FZ: RM 3-6 Total Carcinogenic PAHs --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 1.E+00 1.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 2.E+00 2.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 3.E-01 3.E-01
WB FZ: RM 3-6 Total PCB TEQ 8.E-01 8.E-01
WB FZ: RM 3-6 Total TEQ 1.E+00 1.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 8.E-03 8.E-03
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 9.E-04 9.E-04 9.E-04
WB FZ: RM 3-6 Methoxychlor 4.E-05 4.E-05 4.E-05
WB FZ: RM 3-6 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 3-6 Total DDD 4.E-03 4.E-03
WB FZ: RM 3-6 Total DDE 2.E-02 2.E-02
WB FZ: RM 3-6 Total DDT 1.E-02 1.E-02
WB FZ: RM 3-6 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-109.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

Exposure Point Totalb 2.E-02 4.E-03 5.E-03 4.E-03 1.E-01 4.E-03 9.E-02 2.E+00 1.E+00 4.E-05
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 4.E-03 4.E-03
WB FZ: RM 6-9 Arsenic, inorganic 5.E-03 5.E-03
WB FZ: RM 6-9 Cadmium 2.E-03 2.E-03
WB FZ: RM 6-9 Chromium 1.E-04
WB FZ: RM 6-9 Copper 5.E-03 5.E-03
WB FZ: RM 6-9 Lead --
WB FZ: RM 6-9 Manganese 1.E-02 1.E-02
WB FZ: RM 6-9 Mercury 9.E-02 9.E-02
WB FZ: RM 6-9 Nickel 3.E-03 3.E-03
WB FZ: RM 6-9 Selenium 1.E-02 1.E-02
WB FZ: RM 6-9 Silver 1.E-04 1.E-04
WB FZ: RM 6-9 Thallium 5.E-03 5.E-03 5.E-03
WB FZ: RM 6-9 Zinc 1.E-02 1.E-02
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND
WB FZ: RM 6-9 Phenanthrene ND
WB FZ: RM 6-9 Total Carcinogenic PAHs --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 9.E+00 9.E+00
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 1.E+01 1.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 4.E-01 4.E-01
WB FZ: RM 6-9 Total PCB TEQ 1.E+00 1.E+00
WB FZ: RM 6-9 Total TEQ 1.E+00 1.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 2.E-03 2.E-03 2.E-03
WB FZ: RM 6-9 Methoxychlor ND
WB FZ: RM 6-9 Total Chlordanes 2.E-03 2.E-03
WB FZ: RM 6-9 Total DDD 9.E-03 9.E-03
WB FZ: RM 6-9 Total DDE 2.E-02 2.E-02
WB FZ: RM 6-9 Total DDT 2.E-02 2.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 2.E-02 5.E-03 4.E-03 5.E-03 1.E-01 2.E-02 6.E-02 1.E+01 1.E+00

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 2 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-109.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-03 2.E-03
WB Study Area Wide Arsenic, inorganic 5.E-03 5.E-03
WB Study Area Wide Cadmium 3.E-03 3.E-03
WB Study Area Wide Chromium 1.E-04
WB Study Area Wide Copper 4.E-03 4.E-03
WB Study Area Wide Lead --
WB Study Area Wide Manganese 9.E-03 9.E-03
WB Study Area Wide Mercury 9.E-02 9.E-02
WB Study Area Wide Nickel 3.E-03 3.E-03
WB Study Area Wide Selenium 9.E-03 9.E-03
WB Study Area Wide Silver 8.E-05 8.E-05
WB Study Area Wide Thallium 9.E-03 9.E-03 9.E-03
WB Study Area Wide Zinc 1.E-02 1.E-02
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB Study Area Wide Phenanthrene 2.E-04 2.E-04
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 6.E-03 6.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 5.E+00 5.E+00
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 6.E+00 6.E+00
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 4.E-01 4.E-01
WB Study Area Wide Total PCB TEQ 9.E-01 9.E-01
WB Study Area Wide Total TEQ 1.E+00 1.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 7.E-03 7.E-03
WB Study Area Wide gamma-Hexachlorocyclohexane 1.E-03 1.E-03 1.E-03
WB Study Area Wide Methoxychlor 3.E-05 3.E-05 3.E-05
WB Study Area Wide Total Chlordanes 8.E-03 8.E-03
WB Study Area Wide Total DDD 6.E-03 6.E-03
WB Study Area Wide Total DDE 2.E-02 2.E-02
WB Study Area Wide Total DDT 1.E-02 1.E-02
WB Study Area Wide Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-02 5.E-03 4.E-03 4.E-03 1.E-01 1.E-02 8.E-02 6.E+00 1.E+00 3.E-05
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TABLE 5-109.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 7.E-04 7.E-04
F FZ: RM 3-6 Arsenic, inorganic 2.E-03 2.E-03
F FZ: RM 3-6 Cadmium 3.E-04 3.E-04
F FZ: RM 3-6 Chromium 2.E-05
F FZ: RM 3-6 Copper 2.E-03 2.E-03
F FZ: RM 3-6 Manganese 2.E-04 2.E-04
F FZ: RM 3-6 Mercury 1.E-01 1.E-01
F FZ: RM 3-6 Nickel 3.E-04 3.E-04
F FZ: RM 3-6 Thallium 1.E-02 1.E-02 1.E-02
F FZ: RM 3-6 Zinc 5.E-03 5.E-03
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
F FZ: RM 3-6 Phenanthrene 8.E-04 8.E-04
F FZ: RM 3-6 Total Carcinogenic PAHs --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 8.E-04 8.E-04
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 6.E-01 6.E-01
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 5.E-03 5.E-03
F FZ: RM 3-6 Total Chlordanes 7.E-04 7.E-04
F FZ: RM 3-6 Total DDD 2.E-03 2.E-03
F FZ: RM 3-6 Total DDE 6.E-03 6.E-03
F FZ: RM 3-6 Total DDT 3.E-03 3.E-03

Exposure Point Total 2.E-02 2.E-03 2.E-03 2.E-03 1.E-01 3.E-04 3.E-02 6.E-01
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 2.E-03 2.E-03
F FZ: RM 6-9 Arsenic, inorganic 2.E-03 2.E-03
F FZ: RM 6-9 Cadmium 3.E-04 3.E-04
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 2.E-03 2.E-03
F FZ: RM 6-9 Manganese 2.E-04 2.E-04
F FZ: RM 6-9 Mercury 2.E-01 2.E-01
F FZ: RM 6-9 Nickel 2.E-04 2.E-04
F FZ: RM 6-9 Thallium 5.E-03 5.E-03 5.E-03
F FZ: RM 6-9 Zinc 4.E-03 4.E-03
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TABLE 5-109.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND
F FZ: RM 6-9 Phenanthrene ND
F FZ: RM 6-9 Total Carcinogenic PAHs --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 8.E+00 8.E+00
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND
F FZ: RM 6-9 Total Chlordanes 8.E-04 8.E-04
F FZ: RM 6-9 Total DDD 1.E-03 1.E-03
F FZ: RM 6-9 Total DDE 8.E-03 8.E-03
F FZ: RM 6-9 Total DDT 3.E-03 3.E-03

Exposure Point Total 9.E-03 2.E-03 3.E-04 2.E-03 2.E-01 2.E-04 2.E-02 8.E+00
F Study Area Wide Metals
F Study Area Wide Aluminum 1.E-03 1.E-03
F Study Area Wide Arsenic, inorganic 2.E-03 2.E-03
F Study Area Wide Cadmium 3.E-04 3.E-04
F Study Area Wide Chromium 1.E-05
F Study Area Wide Copper 2.E-03 2.E-03
F Study Area Wide Manganese 2.E-04 2.E-04
F Study Area Wide Mercury 2.E-01 2.E-01
F Study Area Wide Nickel 3.E-04 3.E-04
F Study Area Wide Thallium 8.E-03 8.E-03 8.E-03
F Study Area Wide Zinc 4.E-03 4.E-03
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F Study Area Wide Phenanthrene 5.E-04 5.E-04
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 8.E-04 8.E-04
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 5.E+00 5.E+00
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 5.E-03 5.E-03
F Study Area Wide Total Chlordanes 7.E-04 7.E-04
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TABLE 5-109.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F Study Area Wide Total DDD 2.E-03 2.E-03
F Study Area Wide Total DDE 7.E-03 7.E-03
F Study Area Wide Total DDT 3.E-03 3.E-03

Exposure Point Total 1.E-02 2.E-03 1.E-03 2.E-03 2.E-01 3.E-04 3.E-02 5.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-110.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 5.E-03 5.E-03
WB FZ: RM 3-6 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 3-6 Cadmium 1.E-02 1.E-02
WB FZ: RM 3-6 Chromium 9.E-04
WB FZ: RM 3-6 Copper 2.E-02 2.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 3.E-02 3.E-02
WB FZ: RM 3-6 Mercury 6.E-01 6.E-01
WB FZ: RM 3-6 Nickel 2.E-02 2.E-02
WB FZ: RM 3-6 Selenium ND
WB FZ: RM 3-6 Silver ND
WB FZ: RM 3-6 Thallium 6.E-02 6.E-02 6.E-02
WB FZ: RM 3-6 Zinc 5.E-02 5.E-02
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB FZ: RM 3-6 Phenanthrene 2.E-03 2.E-03
WB FZ: RM 3-6 Total Carcinogenic PAHs --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 7.E+00 7.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 1.E+01 1.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 3-6 Total PCB TEQ 5.E+00 5.E+00
WB FZ: RM 3-6 Total TEQ 7.E+00 7.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 5.E-02 5.E-02
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 5.E-03 5.E-03 5.E-03
WB FZ: RM 3-6 Methoxychlor 2.E-04 2.E-04 2.E-04
WB FZ: RM 3-6 Total Chlordanes 1.E-01 1.E-01
WB FZ: RM 3-6 Total DDD 2.E-02 2.E-02
WB FZ: RM 3-6 Total DDE 1.E-01 1.E-01
WB FZ: RM 3-6 Total DDT 8.E-02 8.E-02
WB FZ: RM 3-6 Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Totalb 1.E-01 2.E-02 2.E-02 2.E-02 6.E-01 2.E-02 6.E-01 1.E+01 7.E+00 2.E-04

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-110.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 3.E-02 3.E-02
WB FZ: RM 6-9 Arsenic, inorganic 3.E-02 3.E-02
WB FZ: RM 6-9 Cadmium 1.E-02 1.E-02
WB FZ: RM 6-9 Chromium 8.E-04
WB FZ: RM 6-9 Copper 2.E-02 2.E-02
WB FZ: RM 6-9 Lead --
WB FZ: RM 6-9 Manganese 8.E-02 8.E-02
WB FZ: RM 6-9 Mercury 5.E-01 5.E-01
WB FZ: RM 6-9 Nickel 1.E-02 1.E-02
WB FZ: RM 6-9 Selenium 6.E-02 6.E-02
WB FZ: RM 6-9 Silver 8.E-04 8.E-04
WB FZ: RM 6-9 Thallium 3.E-02 3.E-02 3.E-02
WB FZ: RM 6-9 Zinc 5.E-02 5.E-02
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND
WB FZ: RM 6-9 Phenanthrene ND
WB FZ: RM 6-9 Total Carcinogenic PAHs --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 9.E+01 9.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 1.E+02 1.E+02
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 6-9 Total PCB TEQ 6.E+00 6.E+00
WB FZ: RM 6-9 Total TEQ 9.E+00 9.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 7.E-03 7.E-03 7.E-03
WB FZ: RM 6-9 Methoxychlor ND
WB FZ: RM 6-9 Total Chlordanes 2.E-02 2.E-02
WB FZ: RM 6-9 Total DDD 5.E-02 5.E-02
WB FZ: RM 6-9 Total DDE 1.E-01 1.E-01
WB FZ: RM 6-9 Total DDT 1.E-01 1.E-01
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 9.E-02 3.E-02 2.E-02 2.E-02 6.E-01 8.E-02 3.E-01 1.E+02 9.E+00
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TABLE 5-110.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Metals
WB Study Area Wide Aluminum 3.E-02 3.E-02
WB Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
WB Study Area Wide Cadmium 1.E-02 1.E-02
WB Study Area Wide Chromium 7.E-04
WB Study Area Wide Copper 2.E-02 2.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 6.E-02 6.E-02
WB Study Area Wide Mercury 5.E-01 5.E-01
WB Study Area Wide Nickel 2.E-02 2.E-02
WB Study Area Wide Selenium 6.E-02 6.E-02
WB Study Area Wide Silver 8.E-04 8.E-04
WB Study Area Wide Thallium 6.E-02 6.E-02 6.E-02
WB Study Area Wide Zinc 5.E-02 5.E-02
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB Study Area Wide Phenanthrene 2.E-03 2.E-03
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 7.E+01 7.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 8.E+01 8.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB Study Area Wide Total PCB TEQ 5.E+00 5.E+00
WB Study Area Wide Total TEQ 7.E+00 7.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 5.E-02 5.E-02
WB Study Area Wide gamma-Hexachlorocyclohexane 7.E-03 7.E-03 7.E-03
WB Study Area Wide Methoxychlor 2.E-04 2.E-04 2.E-04
WB Study Area Wide Total Chlordanes 1.E-01 1.E-01
WB Study Area Wide Total DDD 4.E-02 4.E-02
WB Study Area Wide Total DDE 1.E-01 1.E-01
WB Study Area Wide Total DDT 9.E-02 9.E-02
WB Study Area Wide Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 1.E-01 2.E-02 2.E-02 2.E-02 6.E-01 8.E-02 7.E-01 8.E+01 7.E+00 2.E-04
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TABLE 5-110.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 4.E-03 4.E-03
F FZ: RM 3-6 Arsenic, inorganic 7.E-03 7.E-03
F FZ: RM 3-6 Cadmium 1.E-03 1.E-03
F FZ: RM 3-6 Chromium 2.E-04
F FZ: RM 3-6 Copper 8.E-03 8.E-03
F FZ: RM 3-6 Manganese 8.E-04 8.E-04
F FZ: RM 3-6 Mercury 6.E-01 6.E-01
F FZ: RM 3-6 Nickel 3.E-03 3.E-03
F FZ: RM 3-6 Thallium 5.E-02 5.E-02 5.E-02
F FZ: RM 3-6 Zinc 2.E-02 2.E-02
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 3.E-03 3.E-03 3.E-03 3.E-03
F FZ: RM 3-6 Phenanthrene 5.E-03 5.E-03
F FZ: RM 3-6 Total Carcinogenic PAHs --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 5.E-03 5.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 3.E+00 3.E+00
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 4.E-02 4.E-02
F FZ: RM 3-6 Total Chlordanes 3.E-03 3.E-03
F FZ: RM 3-6 Total DDD 9.E-03 9.E-03
F FZ: RM 3-6 Total DDE 3.E-02 3.E-02
F FZ: RM 3-6 Total DDT 2.E-02 2.E-02

Exposure Point Total 7.E-02 7.E-03 9.E-03 8.E-03 6.E-01 3.E-03 2.E-01 3.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 1.E-02 1.E-02
F FZ: RM 6-9 Arsenic, inorganic 7.E-03 7.E-03
F FZ: RM 6-9 Cadmium 1.E-03 1.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 7.E-03 7.E-03
F FZ: RM 6-9 Manganese 1.E-03 1.E-03
F FZ: RM 6-9 Mercury 1.E+00 1.E+00
F FZ: RM 6-9 Nickel 2.E-03 2.E-03
F FZ: RM 6-9 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 6-9 Zinc 2.E-02 2.E-02
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TABLE 5-110.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND
F FZ: RM 6-9 Phenanthrene ND
F FZ: RM 6-9 Total Carcinogenic PAHs --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 7.E+01 7.E+01
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND
F FZ: RM 6-9 Total Chlordanes 3.E-03 3.E-03
F FZ: RM 6-9 Total DDD 6.E-03 6.E-03
F FZ: RM 6-9 Total DDE 6.E-02 6.E-02
F FZ: RM 6-9 Total DDT 2.E-02 2.E-02

Exposure Point Total 4.E-02 7.E-03 1.E-03 7.E-03 1.E+00 2.E-03 1.E-01 7.E+01
F Study Area Wide Metals
F Study Area Wide Aluminum 9.E-03 9.E-03
F Study Area Wide Arsenic, inorganic 7.E-03 7.E-03
F Study Area Wide Cadmium 1.E-03 1.E-03
F Study Area Wide Chromium 2.E-04
F Study Area Wide Copper 7.E-03 7.E-03
F Study Area Wide Manganese 1.E-03 1.E-03
F Study Area Wide Mercury 8.E-01 8.E-01
F Study Area Wide Nickel 2.E-03 2.E-03
F Study Area Wide Thallium 5.E-02 5.E-02 5.E-02
F Study Area Wide Zinc 2.E-02 2.E-02
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 3.E-03 3.E-03 3.E-03 3.E-03
F Study Area Wide Phenanthrene 5.E-03 5.E-03
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 5.E-03 5.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 7.E+01 7.E+01
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 4.E-02 4.E-02
F Study Area Wide Total Chlordanes 3.E-03 3.E-03
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TABLE 5-110.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Total DDD 9.E-03 9.E-03
F Study Area Wide Total DDE 4.E-02 4.E-02
F Study Area Wide Total DDT 2.E-02 2.E-02

Exposure Point Total 7.E-02 7.E-03 9.E-03 7.E-03 8.E-01 2.E-03 2.E-01 7.E+01

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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Table 5-111.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 5.E-03 5.E-03
WB FZ: RM 3-6 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 3-6 Cadmium 1.E-02 1.E-02
WB FZ: RM 3-6 Chromium 5.E-04
WB FZ: RM 3-6 Copper 2.E-02 2.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 3.E-02 3.E-02
WB FZ: RM 3-6 Mercury 4.E-01 4.E-01
WB FZ: RM 3-6 Nickel 1.E-02 1.E-02
WB FZ: RM 3-6 Selenium ND
WB FZ: RM 3-6 Silver ND
WB FZ: RM 3-6 Thallium 5.E-02 5.E-02 5.E-02
WB FZ: RM 3-6 Zinc 5.E-02 5.E-02
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
WB FZ: RM 3-6 Phenanthrene 1.E-03 1.E-03
WB FZ: RM 3-6 Total Carcinogenic PAHs --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 5.E-02 5.E-02
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 5.E+00 5.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 8.E+00 8.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB FZ: RM 3-6 Total PCB TEQ 3.E+00 3.E+00
WB FZ: RM 3-6 Total TEQ 5.E+00 5.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 3.E-02 3.E-02
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 4.E-03 4.E-03 4.E-03
WB FZ: RM 3-6 Methoxychlor 1.E-04 1.E-04 1.E-04
WB FZ: RM 3-6 Total Chlordanes 5.E-02 5.E-02
WB FZ: RM 3-6 Total DDD 2.E-02 2.E-02
WB FZ: RM 3-6 Total DDE 1.E-01 1.E-01
WB FZ: RM 3-6 Total DDT 5.E-02 5.E-02
WB FZ: RM 3-6 Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Point Totalb 1.E-01 2.E-02 2.E-02 2.E-02 4.E-01 1.E-02 4.E-01 8.E+00 5.E+00 1.E-04

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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Table 5-111.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 2.E-02 2.E-02
WB FZ: RM 6-9 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 6-9 Cadmium 1.E-02 1.E-02
WB FZ: RM 6-9 Chromium 5.E-04
WB FZ: RM 6-9 Copper 2.E-02 2.E-02
WB FZ: RM 6-9 Lead --
WB FZ: RM 6-9 Manganese 5.E-02 5.E-02
WB FZ: RM 6-9 Mercury 4.E-01 4.E-01
WB FZ: RM 6-9 Nickel 1.E-02 1.E-02
WB FZ: RM 6-9 Selenium 5.E-02 5.E-02
WB FZ: RM 6-9 Silver 5.E-04 5.E-04
WB FZ: RM 6-9 Thallium 2.E-02 2.E-02 2.E-02
WB FZ: RM 6-9 Zinc 5.E-02 5.E-02
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND
WB FZ: RM 6-9 Phenanthrene ND
WB FZ: RM 6-9 Total Carcinogenic PAHs --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 4.E+01 4.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 4.E+01 4.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 6-9 Total PCB TEQ 4.E+00 4.E+00
WB FZ: RM 6-9 Total TEQ 6.E+00 6.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 7.E-03 7.E-03 7.E-03
WB FZ: RM 6-9 Methoxychlor ND
WB FZ: RM 6-9 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 6-9 Total DDD 4.E-02 4.E-02
WB FZ: RM 6-9 Total DDE 1.E-01 1.E-01
WB FZ: RM 6-9 Total DDT 7.E-02 7.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 7.E-02 2.E-02 2.E-02 2.E-02 4.E-01 7.E-02 2.E-01 4.E+01 6.E+00

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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Table 5-111.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-02 1.E-02
WB Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
WB Study Area Wide Cadmium 1.E-02 1.E-02
WB Study Area Wide Chromium 5.E-04
WB Study Area Wide Copper 2.E-02 2.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 4.E-02 4.E-02
WB Study Area Wide Mercury 4.E-01 4.E-01
WB Study Area Wide Nickel 1.E-02 1.E-02
WB Study Area Wide Selenium 4.E-02 4.E-02
WB Study Area Wide Silver 3.E-04 3.E-04
WB Study Area Wide Thallium 4.E-02 4.E-02 4.E-02
WB Study Area Wide Zinc 5.E-02 5.E-02
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB Study Area Wide Phenanthrene 8.E-04 8.E-04
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 3.E-02 3.E-02
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 2.E+01 2.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 3.E+01 3.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB Study Area Wide Total PCB TEQ 4.E+00 4.E+00
WB Study Area Wide Total TEQ 5.E+00 5.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 3.E-02 3.E-02
WB Study Area Wide gamma-Hexachlorocyclohexane 5.E-03 5.E-03 5.E-03
WB Study Area Wide Methoxychlor 1.E-04 1.E-04 1.E-04
WB Study Area Wide Total Chlordanes 3.E-02 3.E-02
WB Study Area Wide Total DDD 3.E-02 3.E-02
WB Study Area Wide Total DDE 1.E-01 1.E-01
WB Study Area Wide Total DDT 6.E-02 6.E-02
WB Study Area Wide Total Endosulfan 6.E-04 6.E-04 6.E-04 6.E-04

Exposure Point Total 9.E-02 2.E-02 2.E-02 2.E-02 4.E-01 5.E-02 3.E-01 3.E+01 5.E+00 1.E-04
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Table 5-111.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 3.E-03 3.E-03
F FZ: RM 3-6 Arsenic, inorganic 7.E-03 7.E-03
F FZ: RM 3-6 Cadmium 1.E-03 1.E-03
F FZ: RM 3-6 Chromium 8.E-05
F FZ: RM 3-6 Copper 6.E-03 6.E-03
F FZ: RM 3-6 Manganese 7.E-04 7.E-04
F FZ: RM 3-6 Mercury 5.E-01 5.E-01
F FZ: RM 3-6 Nickel 1.E-03 1.E-03
F FZ: RM 3-6 Thallium 5.E-02 5.E-02 5.E-02
F FZ: RM 3-6 Zinc 2.E-02 2.E-02
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
F FZ: RM 3-6 Phenanthrene 3.E-03 3.E-03
F FZ: RM 3-6 Total Carcinogenic PAHs --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 3.E-03 3.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 3.E+00 3.E+00
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 2.E-02 2.E-02
F FZ: RM 3-6 Total Chlordanes 3.E-03 3.E-03
F FZ: RM 3-6 Total DDD 7.E-03 7.E-03
F FZ: RM 3-6 Total DDE 2.E-02 2.E-02
F FZ: RM 3-6 Total DDT 1.E-02 1.E-02

Exposure Point Total 7.E-02 7.E-03 6.E-03 6.E-03 5.E-01 1.E-03 1.E-01 3.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 9.E-03 9.E-03
F FZ: RM 6-9 Arsenic, inorganic 7.E-03 7.E-03
F FZ: RM 6-9 Cadmium 1.E-03 1.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 7.E-03 7.E-03
F FZ: RM 6-9 Manganese 9.E-04 9.E-04
F FZ: RM 6-9 Mercury 8.E-01 8.E-01
F FZ: RM 6-9 Nickel 7.E-04 7.E-04
F FZ: RM 6-9 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 6-9 Zinc 2.E-02 2.E-02
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Table 5-111.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND
F FZ: RM 6-9 Phenanthrene ND
F FZ: RM 6-9 Total Carcinogenic PAHs --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 4.E+01 4.E+01
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND
F FZ: RM 6-9 Total Chlordanes 3.E-03 3.E-03
F FZ: RM 6-9 Total DDD 6.E-03 6.E-03
F FZ: RM 6-9 Total DDE 3.E-02 3.E-02
F FZ: RM 6-9 Total DDT 1.E-02 1.E-02

Exposure Point Total 4.E-02 7.E-03 1.E-03 7.E-03 8.E-01 7.E-04 7.E-02 4.E+01
F Study Area Wide Metals
F Study Area Wide Aluminum 6.E-03 6.E-03
F Study Area Wide Arsenic, inorganic 7.E-03 7.E-03
F Study Area Wide Cadmium 1.E-03 1.E-03
F Study Area Wide Chromium 5.E-05
F Study Area Wide Copper 7.E-03 7.E-03
F Study Area Wide Manganese 8.E-04 8.E-04
F Study Area Wide Mercury 6.E-01 6.E-01
F Study Area Wide Nickel 1.E-03 1.E-03
F Study Area Wide Thallium 3.E-02 3.E-02 3.E-02
F Study Area Wide Zinc 2.E-02 2.E-02
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
F Study Area Wide Phenanthrene 2.E-03 2.E-03
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 3.E-03 3.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 2.E+01 2.E+01
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 2.E-02 2.E-02
F Study Area Wide Total Chlordanes 3.E-03 3.E-03
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Table 5-111.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Total DDD 7.E-03 7.E-03
F Study Area Wide Total DDE 3.E-02 3.E-02
F Study Area Wide Total DDT 1.E-02 1.E-02

Exposure Point Total 5.E-02 7.E-03 4.E-03 7.E-03 6.E-01 1.E-03 1.E-01 2.E+01

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 6 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-112.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 1.E-02 1.E-02
WB FZ: RM 3-6 Arsenic, inorganic 4.E-02 4.E-02
WB FZ: RM 3-6 Cadmium 3.E-02 3.E-02
WB FZ: RM 3-6 Chromium 2.E-03
WB FZ: RM 3-6 Copper 4.E-02 4.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 7.E-02 7.E-02
WB FZ: RM 3-6 Mercury 1.E+00 1.E+00
WB FZ: RM 3-6 Nickel 3.E-02 3.E-02
WB FZ: RM 3-6 Selenium ND
WB FZ: RM 3-6 Silver ND
WB FZ: RM 3-6 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 3-6 Zinc 1.E-01 1.E-01
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
WB FZ: RM 3-6 Phenanthrene 4.E-03 4.E-03
WB FZ: RM 3-6 Total Carcinogenic PAHs --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 1.E+01 1.E+01
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB FZ: RM 3-6 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 3-6 Total TEQ 1.E+01 1.E+01
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 1.E-01 1.E-01
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 1.E-02 1.E-02 1.E-02
WB FZ: RM 3-6 Methoxychlor 4.E-04 4.E-04 4.E-04
WB FZ: RM 3-6 Total Chlordanes 3.E-01 3.E-01
WB FZ: RM 3-6 Total DDD 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDE 3.E-01 3.E-01
WB FZ: RM 3-6 Total DDT 2.E-01 2.E-01
WB FZ: RM 3-6 Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Point Totalb 2.E-01 4.E-02 4.E-02 4.E-02 1.E+00 4.E-02 1.E+00 2.E+01 1.E+01 4.E-04

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-112.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 6.E-02 6.E-02
WB FZ: RM 6-9 Arsenic, inorganic 5.E-02 5.E-02
WB FZ: RM 6-9 Cadmium 2.E-02 2.E-02
WB FZ: RM 6-9 Chromium 1.E-03
WB FZ: RM 6-9 Copper 4.E-02 4.E-02
WB FZ: RM 6-9 Lead --
WB FZ: RM 6-9 Manganese 2.E-01 2.E-01
WB FZ: RM 6-9 Mercury 9.E-01 9.E-01
WB FZ: RM 6-9 Nickel 3.E-02 3.E-02
WB FZ: RM 6-9 Selenium 1.E-01 1.E-01
WB FZ: RM 6-9 Silver 2.E-03 2.E-03
WB FZ: RM 6-9 Thallium 6.E-02 6.E-02 6.E-02
WB FZ: RM 6-9 Zinc 1.E-01 1.E-01
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND
WB FZ: RM 6-9 Phenanthrene ND
WB FZ: RM 6-9 Total Carcinogenic PAHs --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 2.E+02 2.E+02
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 2.E+02 2.E+02
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB FZ: RM 6-9 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 6-9 Total TEQ 2.E+01 2.E+01
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 1.E-02 1.E-02 1.E-02
WB FZ: RM 6-9 Methoxychlor ND
WB FZ: RM 6-9 Total Chlordanes 3.E-02 3.E-02
WB FZ: RM 6-9 Total DDD 1.E-01 1.E-01
WB FZ: RM 6-9 Total DDE 2.E-01 2.E-01
WB FZ: RM 6-9 Total DDT 2.E-01 2.E-01
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 2.E-01 6.E-02 4.E-02 4.E-02 1.E+00 1.E-01 7.E-01 2.E+02 2.E+01
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TABLE 5-112.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Metals
WB Study Area Wide Aluminum 6.E-02 6.E-02
WB Study Area Wide Arsenic, inorganic 5.E-02 5.E-02
WB Study Area Wide Cadmium 3.E-02 3.E-02
WB Study Area Wide Chromium 1.E-03
WB Study Area Wide Copper 4.E-02 4.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-01 1.E-01
WB Study Area Wide Mercury 9.E-01 9.E-01
WB Study Area Wide Nickel 3.E-02 3.E-02
WB Study Area Wide Selenium 1.E-01 1.E-01
WB Study Area Wide Silver 2.E-03 2.E-03
WB Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
WB Study Area Wide Zinc 1.E-01 1.E-01
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
WB Study Area Wide Phenanthrene 4.E-03 4.E-03
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.E+02 1.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 2.E+02 2.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB Study Area Wide Total PCB TEQ 1.E+01 1.E+01
WB Study Area Wide Total TEQ 1.E+01 1.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 1.E-01 1.E-01
WB Study Area Wide gamma-Hexachlorocyclohexane 1.E-02 1.E-02 1.E-02
WB Study Area Wide Methoxychlor 4.E-04 4.E-04 4.E-04
WB Study Area Wide Total Chlordanes 3.E-01 3.E-01
WB Study Area Wide Total DDD 7.E-02 7.E-02
WB Study Area Wide Total DDE 2.E-01 2.E-01
WB Study Area Wide Total DDT 2.E-01 2.E-01
WB Study Area Wide Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Point Total 2.E-01 5.E-02 5.E-02 4.E-02 1.E+00 2.E-01 1.E+00 2.E+02 1.E+01 4.E-04
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TABLE 5-112.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 7.E-03 7.E-03
F FZ: RM 3-6 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 3-6 Cadmium 2.E-03 2.E-03
F FZ: RM 3-6 Chromium 3.E-04
F FZ: RM 3-6 Copper 1.E-02 1.E-02
F FZ: RM 3-6 Manganese 2.E-03 2.E-03
F FZ: RM 3-6 Mercury 1.E+00 1.E+00
F FZ: RM 3-6 Nickel 6.E-03 6.E-03
F FZ: RM 3-6 Thallium 9.E-02 9.E-02 9.E-02
F FZ: RM 3-6 Zinc 4.E-02 4.E-02
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 6.E-03 6.E-03 6.E-03 6.E-03
F FZ: RM 3-6 Phenanthrene 9.E-03 9.E-03
F FZ: RM 3-6 Total Carcinogenic PAHs --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 6.E+00 6.E+00
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 9.E-02 9.E-02
F FZ: RM 3-6 Total Chlordanes 6.E-03 6.E-03
F FZ: RM 3-6 Total DDD 2.E-02 2.E-02
F FZ: RM 3-6 Total DDE 6.E-02 6.E-02
F FZ: RM 3-6 Total DDT 3.E-02 3.E-02

Exposure Point Total 1.E-01 1.E-02 2.E-02 1.E-02 1.E+00 6.E-03 3.E-01 6.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 2.E-02 2.E-02
F FZ: RM 6-9 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 6-9 Cadmium 2.E-03 2.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 1.E-02 1.E-02
F FZ: RM 6-9 Manganese 3.E-03 3.E-03
F FZ: RM 6-9 Mercury 2.E+00 2.E+00
F FZ: RM 6-9 Nickel 3.E-03 3.E-03
F FZ: RM 6-9 Thallium 4.E-02 4.E-02 4.E-02
F FZ: RM 6-9 Zinc 4.E-02 4.E-02
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TABLE 5-112.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND
F FZ: RM 6-9 Phenanthrene ND
F FZ: RM 6-9 Total Carcinogenic PAHs --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 1.E+02 1.E+02
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND
F FZ: RM 6-9 Total Chlordanes 6.E-03 6.E-03
F FZ: RM 6-9 Total DDD 1.E-02 1.E-02
F FZ: RM 6-9 Total DDE 1.E-01 1.E-01
F FZ: RM 6-9 Total DDT 5.E-02 5.E-02

Exposure Point Total 8.E-02 1.E-02 2.E-03 1.E-02 2.E+00 3.E-03 2.E-01 1.E+02
F Study Area Wide Metals
F Study Area Wide Aluminum 2.E-02 2.E-02
F Study Area Wide Arsenic, inorganic 1.E-02 1.E-02
F Study Area Wide Cadmium 2.E-03 2.E-03
F Study Area Wide Chromium 3.E-04
F Study Area Wide Copper 1.E-02 1.E-02
F Study Area Wide Manganese 2.E-03 2.E-03
F Study Area Wide Mercury 2.E+00 2.E+00
F Study Area Wide Nickel 4.E-03 4.E-03
F Study Area Wide Thallium 9.E-02 9.E-02 9.E-02
F Study Area Wide Zinc 4.E-02 4.E-02
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 6.E-03 6.E-03 6.E-03 6.E-03
F Study Area Wide Phenanthrene 9.E-03 9.E-03
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.E+02 1.E+02
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 9.E-02 9.E-02
F Study Area Wide Total Chlordanes 6.E-03 6.E-03
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TABLE 5-112.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Total DDD 2.E-02 2.E-02
F Study Area Wide Total DDE 8.E-02 8.E-02
F Study Area Wide Total DDT 5.E-02 5.E-02

Exposure Point Total 1.E-01 1.E-02 2.E-02 1.E-02 2.E+00 4.E-03 3.E-01 1.E+02

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-113.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 1.E-02 1.E-02
WB FZ: RM 3-6 Arsenic, inorganic 3.E-02 3.E-02
WB FZ: RM 3-6 Cadmium 3.E-02 3.E-02
WB FZ: RM 3-6 Chromium 1.E-03
WB FZ: RM 3-6 Copper 3.E-02 3.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 5.E-02 5.E-02
WB FZ: RM 3-6 Mercury 8.E-01 8.E-01
WB FZ: RM 3-6 Nickel 3.E-02 3.E-02
WB FZ: RM 3-6 Selenium ND
WB FZ: RM 3-6 Silver ND
WB FZ: RM 3-6 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 3-6 Zinc 9.E-02 9.E-02
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB FZ: RM 3-6 Phenanthrene 2.E-03 2.E-03
WB FZ: RM 3-6 Total Carcinogenic PAHs --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 9.E-02 9.E-02
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 1.E+01 1.E+01
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB FZ: RM 3-6 Total PCB TEQ 6.E+00 6.E+00
WB FZ: RM 3-6 Total TEQ 9.E+00 9.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 7.E-02 7.E-02
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 8.E-03 8.E-03 8.E-03
WB FZ: RM 3-6 Methoxychlor 3.E-04 3.E-04 3.E-04
WB FZ: RM 3-6 Total Chlordanes 1.E-01 1.E-01
WB FZ: RM 3-6 Total DDD 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDE 2.E-01 2.E-01
WB FZ: RM 3-6 Total DDT 9.E-02 9.E-02
WB FZ: RM 3-6 Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Totalb 2.E-01 3.E-02 4.E-02 3.E-02 9.E-01 3.E-02 7.E-01 2.E+01 9.E+00 3.E-04

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-113.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 3.E-02 3.E-02
WB FZ: RM 6-9 Arsenic, inorganic 4.E-02 4.E-02
WB FZ: RM 6-9 Cadmium 2.E-02 2.E-02
WB FZ: RM 6-9 Chromium 9.E-04
WB FZ: RM 6-9 Copper 4.E-02 4.E-02
WB FZ: RM 6-9 Lead --
WB FZ: RM 6-9 Manganese 9.E-02 9.E-02
WB FZ: RM 6-9 Mercury 7.E-01 7.E-01
WB FZ: RM 6-9 Nickel 3.E-02 3.E-02
WB FZ: RM 6-9 Selenium 1.E-01 1.E-01
WB FZ: RM 6-9 Silver 9.E-04 9.E-04
WB FZ: RM 6-9 Thallium 4.E-02 4.E-02 4.E-02
WB FZ: RM 6-9 Zinc 1.E-01 1.E-01
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND
WB FZ: RM 6-9 Phenanthrene ND
WB FZ: RM 6-9 Total Carcinogenic PAHs --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 7.E+01 7.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 8.E+01 8.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB FZ: RM 6-9 Total PCB TEQ 8.E+00 8.E+00
WB FZ: RM 6-9 Total TEQ 1.E+01 1.E+01
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 1.E-02 1.E-02 1.E-02
WB FZ: RM 6-9 Methoxychlor ND
WB FZ: RM 6-9 Total Chlordanes 2.E-02 2.E-02
WB FZ: RM 6-9 Total DDD 7.E-02 7.E-02
WB FZ: RM 6-9 Total DDE 2.E-01 2.E-01
WB FZ: RM 6-9 Total DDT 1.E-01 1.E-01
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 1.E-01 4.E-02 3.E-02 4.E-02 8.E-01 1.E-01 5.E-01 8.E+01 1.E+01
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TABLE 5-113.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-02 2.E-02
WB Study Area Wide Arsenic, inorganic 4.E-02 4.E-02
WB Study Area Wide Cadmium 2.E-02 2.E-02
WB Study Area Wide Chromium 1.E-03
WB Study Area Wide Copper 3.E-02 3.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 7.E-02 7.E-02
WB Study Area Wide Mercury 7.E-01 7.E-01
WB Study Area Wide Nickel 3.E-02 3.E-02
WB Study Area Wide Selenium 7.E-02 7.E-02
WB Study Area Wide Silver 7.E-04 7.E-04
WB Study Area Wide Thallium 7.E-02 7.E-02 7.E-02
WB Study Area Wide Zinc 1.E-01 1.E-01
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB Study Area Wide Phenanthrene 2.E-03 2.E-03
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 5.E-02 5.E-02
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 4.E+01 4.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 5.E+01 5.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB Study Area Wide Total PCB TEQ 7.E+00 7.E+00
WB Study Area Wide Total TEQ 1.E+01 1.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 6.E-02 6.E-02
WB Study Area Wide gamma-Hexachlorocyclohexane 9.E-03 9.E-03 9.E-03
WB Study Area Wide Methoxychlor 3.E-04 3.E-04 3.E-04
WB Study Area Wide Total Chlordanes 6.E-02 6.E-02
WB Study Area Wide Total DDD 5.E-02 5.E-02
WB Study Area Wide Total DDE 2.E-01 2.E-01
WB Study Area Wide Total DDT 1.E-01 1.E-01
WB Study Area Wide Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 2.E-01 4.E-02 4.E-02 3.E-02 8.E-01 1.E-01 6.E-01 5.E+01 1.E+01 3.E-04
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TABLE 5-113.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 5.E-03 5.E-03
F FZ: RM 3-6 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 3-6 Cadmium 2.E-03 2.E-03
F FZ: RM 3-6 Chromium 2.E-04
F FZ: RM 3-6 Copper 1.E-02 1.E-02
F FZ: RM 3-6 Manganese 1.E-03 1.E-03
F FZ: RM 3-6 Mercury 9.E-01 9.E-01
F FZ: RM 3-6 Nickel 3.E-03 3.E-03
F FZ: RM 3-6 Thallium 9.E-02 9.E-02 9.E-02
F FZ: RM 3-6 Zinc 4.E-02 4.E-02
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 4.E-03 4.E-03 4.E-03 4.E-03
F FZ: RM 3-6 Phenanthrene 7.E-03 7.E-03
F FZ: RM 3-6 Total Carcinogenic PAHs --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 7.E-03 7.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 5.E+00 5.E+00
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 4.E-02 4.E-02
F FZ: RM 3-6 Total Chlordanes 6.E-03 6.E-03
F FZ: RM 3-6 Total DDD 1.E-02 1.E-02
F FZ: RM 3-6 Total DDE 5.E-02 5.E-02
F FZ: RM 3-6 Total DDT 3.E-02 3.E-02

Exposure Point Total 1.E-01 1.E-02 1.E-02 1.E-02 9.E-01 3.E-03 2.E-01 5.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 2.E-02 2.E-02
F FZ: RM 6-9 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 6-9 Cadmium 2.E-03 2.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 1.E-02 1.E-02
F FZ: RM 6-9 Manganese 2.E-03 2.E-03
F FZ: RM 6-9 Mercury 2.E+00 2.E+00
F FZ: RM 6-9 Nickel 1.E-03 1.E-03
F FZ: RM 6-9 Thallium 4.E-02 4.E-02 4.E-02
F FZ: RM 6-9 Zinc 3.E-02 3.E-02
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TABLE 5-113.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND
F FZ: RM 6-9 Phenanthrene ND
F FZ: RM 6-9 Total Carcinogenic PAHs --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 7.E+01 7.E+01
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND
F FZ: RM 6-9 Total Chlordanes 6.E-03 6.E-03
F FZ: RM 6-9 Total DDD 1.E-02 1.E-02
F FZ: RM 6-9 Total DDE 6.E-02 6.E-02
F FZ: RM 6-9 Total DDT 2.E-02 2.E-02

Exposure Point Total 7.E-02 1.E-02 2.E-03 1.E-02 2.E+00 1.E-03 1.E-01 7.E+01
F Study Area Wide Metals
F Study Area Wide Aluminum 1.E-02 1.E-02
F Study Area Wide Arsenic, inorganic 1.E-02 1.E-02
F Study Area Wide Cadmium 2.E-03 2.E-03
F Study Area Wide Chromium 1.E-04
F Study Area Wide Copper 1.E-02 1.E-02
F Study Area Wide Manganese 2.E-03 2.E-03
F Study Area Wide Mercury 1.E+00 1.E+00
F Study Area Wide Nickel 2.E-03 2.E-03
F Study Area Wide Thallium 6.E-02 6.E-02 6.E-02
F Study Area Wide Zinc 4.E-02 4.E-02
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
F Study Area Wide Phenanthrene 4.E-03 4.E-03
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 6.E-03 6.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 4.E+01 4.E+01
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 4.E-02 4.E-02
F Study Area Wide Total Chlordanes 6.E-03 6.E-03
F Study Area Wide Total DDD 1.E-02 1.E-02
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TABLE 5-113.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Total DDE 5.E-02 5.E-02
F Study Area Wide Total DDT 3.E-02 3.E-02

Exposure Point Total 1.E-01 1.E-02 8.E-03 1.E-02 1.E+00 2.E-03 2.E-01 4.E+01

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 6 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-114
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 8.4E+00 mg/kg -- 7.3E-03 -- 3.8E-03 -- 9.0E-04 -- 1.0E+00 1.7E-02 2.E-02 8.8E-03 9.E-03 2.1E-03 2.E-03
WB FZ: RM 3-6 Arsenic, inorganic 2.2E-02 mg/kg 1.5E+00 1.9E-05 3.E-05 9.8E-06 1.E-05 2.4E-06 4.E-06 3.0E-04 4.5E-05 1.E-01 2.3E-05 8.E-02 5.5E-06 2.E-02
WB FZ: RM 3-6 Cadmium 3.5E-03 mg/kg -- 3.0E-06 -- 1.6E-06 -- 3.8E-07 -- 1.0E-03 7.1E-06 7.E-03 3.7E-06 4.E-03 8.8E-07 9.E-04
WB FZ: RM 3-6 Copper 9.5E-01 mg/kg -- 8.2E-04 -- 4.2E-04 -- 1.0E-04 -- 4.0E-02 1.9E-03 5.E-02 9.9E-04 2.E-02 2.4E-04 6.E-03
WB FZ: RM 3-6 Lead 1.9E-02 mg/kg NL 1.6E-05 -- 8.3E-06 -- 2.0E-06 -- NL 3.8E-05 -- 1.9E-05 -- 4.6E-06 --
WB FZ: RM 3-6 Manganese 3.4E+00 mg/kg -- 3.0E-03 -- 1.5E-03 -- 3.7E-04 -- 1.4E-01 6.9E-03 5.E-02 3.6E-03 3.E-02 8.5E-04 6.E-03
WB FZ: RM 3-6 Mercury 3.7E-02 mg/kg -- 3.2E-05 -- 1.6E-05 -- 3.9E-06 -- 1.0E-04 7.4E-05 7.E-01 3.8E-05 4.E-01 9.1E-06 9.E-02
WB FZ: RM 3-6 Nickel 3.4E-01 mg/kg -- 2.9E-04 -- 1.5E-04 -- 3.6E-05 -- 2.0E-02 6.9E-04 3.E-02 3.5E-04 2.E-02 8.5E-05 4.E-03
WB FZ: RM 3-6 Thallium 8.4E-03 mg/kg -- 7.3E-06 -- 3.8E-06 -- 9.0E-07 -- 6.6E-05 1.7E-05 3.E-01 8.8E-06 1.E-01 2.1E-06 3.E-02
WB FZ: RM 3-6 Zinc 1.6E+01 mg/kg -- 1.3E-02 -- 6.9E-03 -- 1.7E-03 -- 3.0E-01 3.1E-02 1.E-01 1.6E-02 5.E-02 3.9E-03 1.E-02
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB FZ: RM 3-6 Hexachlorobutadiene 1.4E+00 ug/kg 7.8E-02 1.2E-06 9.E-08 6.3E-07 5.E-08 1.5E-07 1.E-08 1.0E-03 2.8E-06 3.E-03 1.5E-06 1.E-03 3.5E-07 4.E-04
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 9.0E+01 ug/kg 2.0E+00 7.8E-05 2.E-04 4.0E-05 8.E-05 9.6E-06 2.E-05 2.0E-05 1.8E-04 9.E+00 9.4E-05 5.E+00 2.3E-05 1.E+00
WB FZ: RM 3-6 Total PCB Congeners 1.1E+05 pg/g NA 9.2E-05 -- 4.7E-05 -- 1.1E-05 -- NA 2.1E-04 -- 1.1E-04 -- 2.6E-05 --
WB FZ: RM 3-6 Total PCBs, Adjusted 9.7E+04 pg/g 2.0E+00 8.4E-05 2.E-04 4.3E-05 9.E-05 1.0E-05 2.E-05 2.0E-05 2.0E-04 1.E+01 1.0E-04 5.E+00 2.4E-05 1.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 1.3E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.6E-10 7.E-05 1.4E-10 2.E-05 1.0E-09 2.6E-09 3.E+00 1.3E-09 1.E+00 3.2E-10 3.E-01
WB FZ: RM 3-6 Total PCB TEQ 2.1E+00 pg/g 1.3E+05 1.8E-09 2.E-04 9.3E-10 1.E-04 2.2E-10 3.E-05 1.0E-09 4.2E-09 4.E+00 2.2E-09 2.E+00 5.2E-10 5.E-01
WB FZ: RM 3-6 Total TEQ -- -- -- -- 4.E-04 -- 2.E-04 -- 5.E-05 -- -- 7.E+00 -- 3.E+00 -- 8.E-01
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB FZ: RM 3-6 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 3-6 Heptachlor 1.8E+00 ug/kg 4.5E+00 1.6E-06 7.E-06 8.0E-07 4.E-06 1.9E-07 9.E-07 5.0E-04 3.7E-06 7.E-03 1.9E-06 4.E-03 4.5E-07 9.E-04
WB FZ: RM 3-6 Total Chlordanes 9.7E+00 ug/kg 3.5E-01 8.4E-06 3.E-06 4.3E-06 2.E-06 1.0E-06 4.E-07 5.0E-04 2.0E-05 4.E-02 1.0E-05 2.E-02 2.4E-06 5.E-03
WB FZ: RM 3-6 Total DDD 1.1E+01 ug/kg 2.4E-01 9.6E-06 2.E-06 4.9E-06 1.E-06 1.2E-06 3.E-07 5.0E-04 2.2E-05 4.E-02 1.1E-05 2.E-02 2.8E-06 6.E-03
WB FZ: RM 3-6 Total DDE 3.8E+01 ug/kg 3.4E-01 3.3E-05 1.E-05 1.7E-05 6.E-06 4.1E-06 1.E-06 5.0E-04 7.7E-05 2.E-01 4.0E-05 8.E-02 9.5E-06 2.E-02
WB FZ: RM 3-6 Total DDT 1.5E+01 ug/kg 3.4E-01 1.3E-05 4.E-06 6.7E-06 2.E-06 1.6E-06 5.E-07 5.0E-04 3.0E-05 6.E-02 1.6E-05 3.E-02 3.8E-06 8.E-03
WB FZ: RM 3-6 Total Endosulfan 1.1E+00 ug/kg -- 9.6E-07 -- 4.9E-07 -- 1.2E-07 -- 6.0E-03 2.2E-06 4.E-04 1.1E-06 2.E-04 2.8E-07 5.E-05

Exposure Point Totalc 6.E-04 3.E-04 7.E-05
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 6.9E+01 mg/kg -- 6.0E-02 -- 3.1E-02 -- 7.4E-03 -- 1.0E+00 1.4E-01 1.E-01 7.2E-02 7.E-02 1.7E-02 2.E-02
WB FZ: RM 6-9 Arsenic, inorganic 4.2E-02 mg/kg 1.5E+00 3.7E-05 5.E-05 1.9E-05 3.E-05 4.5E-06 7.E-06 3.0E-04 8.5E-05 3.E-01 4.4E-05 1.E-01 1.1E-05 4.E-02
WB FZ: RM 6-9 Cadmium 6.0E-03 mg/kg -- 5.2E-06 -- 2.7E-06 -- 6.4E-07 -- 1.0E-03 1.2E-05 1.E-02 6.3E-06 6.E-03 1.5E-06 2.E-03
WB FZ: RM 6-9 Copper 7.2E-01 mg/kg -- 6.3E-04 -- 3.2E-04 -- 7.7E-05 -- 4.0E-02 1.5E-03 4.E-02 7.5E-04 2.E-02 1.8E-04 5.E-03
WB FZ: RM 6-9 Lead ND mg/kg NL ND ND ND ND ND ND NL ND ND ND ND ND ND
WB FZ: RM 6-9 Manganese 3.4E+00 mg/kg -- 2.9E-03 -- 1.5E-03 -- 3.6E-04 -- 1.4E-01 6.8E-03 5.E-02 3.5E-03 3.E-02 8.4E-04 6.E-03
WB FZ: RM 6-9 Mercury 4.4E-02 mg/kg -- 3.8E-05 -- 2.0E-05 -- 4.7E-06 -- 1.0E-04 8.9E-05 9.E-01 4.6E-05 5.E-01 1.1E-05 1.E-01
WB FZ: RM 6-9 Nickel 3.6E-01 mg/kg -- 3.1E-04 -- 1.6E-04 -- 3.8E-05 -- 2.0E-02 7.2E-04 4.E-02 3.7E-04 2.E-02 8.9E-05 4.E-03
WB FZ: RM 6-9 Thallium 1.7E-02 mg/kg -- 1.5E-05 -- 7.5E-06 -- 1.8E-06 -- 6.6E-05 3.4E-05 5.E-01 1.7E-05 3.E-01 4.2E-06 6.E-02
WB FZ: RM 6-9 Zinc 1.7E+01 mg/kg -- 1.5E-02 -- 7.5E-03 -- 1.8E-03 -- 3.0E-01 3.4E-02 1.E-01 1.8E-02 6.E-02 4.2E-03 1.E-02

Ingestion Rate: 73 g/dayChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Cancer Risk Calculationsb

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day
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TABLE 5-114
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/dayChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Cancer Risk Calculationsb

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day

WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 8.1E+00 ug/kg 1.6E+00 7.0E-06 1.E-05 3.6E-06 6.E-06 8.7E-07 1.E-06 8.0E-04 1.6E-05 2.E-02 8.4E-06 1.E-02 2.0E-06 3.E-03
WB FZ: RM 6-9 Hexachlorobutadiene 2.3E+00 ug/kg 7.8E-02 2.0E-06 2.E-07 1.0E-06 8.E-08 2.5E-07 2.E-08 1.0E-03 4.7E-06 5.E-03 2.4E-06 2.E-03 5.8E-07 6.E-04
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 2.5E+02 ug/kg 2.0E+00 2.2E-04 4.E-04 1.1E-04 2.E-04 2.7E-05 5.E-05 2.0E-05 5.1E-04 3.E+01 2.6E-04 1.E+01 6.3E-05 3.E+00
WB FZ: RM 6-9 Total PCB Congeners 3.0E+05 pg/g NA 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- NA 6.1E-04 -- 3.1E-04 -- 7.5E-05 --
WB FZ: RM 6-9 Total PCBs, Adjusted 2.8E+05 pg/g 2.0E+00 2.4E-04 5.E-04 1.3E-04 3.E-04 3.0E-05 6.E-05 2.0E-05 5.7E-04 3.E+01 2.9E-04 1.E+01 7.0E-05 4.E+00
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 1.0E-09 1.E-04 5.4E-10 7.E-05 1.3E-10 2.E-05 1.0E-09 2.4E-09 2.E+00 1.3E-09 1.E+00 3.0E-10 3.E-01
WB FZ: RM 6-9 Total PCB TEQ 3.2E+00 pg/g 1.3E+05 2.8E-09 4.E-04 1.4E-09 2.E-04 3.5E-10 5.E-05 1.0E-09 6.6E-09 7.E+00 3.4E-09 3.E+00 8.1E-10 8.E-01
WB FZ: RM 6-9 Total TEQ -- -- -- -- 5.E-04 -- 3.E-04 -- 6.E-05 -- -- 9.E+00 -- 5.E+00 -- 1.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 1.4E+00 ug/kg 6.3E+00 1.2E-06 8.E-06 6.3E-07 4.E-06 1.5E-07 9.E-07 8.0E-03 2.8E-06 4.E-04 1.5E-06 2.E-04 3.5E-07 4.E-05
WB FZ: RM 6-9 Dieldrin 2.5E+00 ug/kg 1.6E+01 2.2E-06 3.E-05 1.1E-06 2.E-05 2.7E-07 4.E-06 5.0E-05 5.1E-06 1.E-01 2.6E-06 5.E-02 6.3E-07 1.E-02
WB FZ: RM 6-9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 6-9 Total Chlordanes 6.5E+00 ug/kg 3.5E-01 5.7E-06 2.E-06 2.9E-06 1.E-06 7.0E-07 2.E-07 5.0E-04 1.3E-05 3.E-02 6.8E-06 1.E-02 1.6E-06 3.E-03
WB FZ: RM 6-9 Total DDD 1.9E+01 ug/kg 2.4E-01 1.6E-05 4.E-06 8.3E-06 2.E-06 2.0E-06 5.E-07 5.0E-04 3.8E-05 8.E-02 1.9E-05 4.E-02 4.6E-06 9.E-03
WB FZ: RM 6-9 Total DDE 8.1E+01 ug/kg 3.4E-01 7.0E-05 2.E-05 3.6E-05 1.E-05 8.6E-06 3.E-06 5.0E-04 1.6E-04 3.E-01 8.4E-05 2.E-01 2.0E-05 4.E-02
WB FZ: RM 6-9 Total DDT 2.2E+01 ug/kg 3.4E-01 1.9E-05 6.E-06 9.7E-06 3.E-06 2.3E-06 8.E-07 5.0E-04 4.4E-05 9.E-02 2.3E-05 5.E-02 5.4E-06 1.E-02
WB FZ: RM 6-9 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 1.E-03 6.E-04 1.E-04
WB Study Area Wide Metals
WB Study Area Wide Aluminum 6.9E+01 mg/kg -- 6.0E-02 -- 3.1E-02 -- 7.4E-03 -- 1.0E+00 1.4E-01 1.E-01 7.2E-02 7.E-02 1.7E-02 2.E-02
WB Study Area Wide Arsenic, inorganic 4.2E-02 mg/kg 1.5E+00 3.7E-05 5.E-05 1.9E-05 3.E-05 4.5E-06 7.E-06 3.0E-04 8.5E-05 3.E-01 4.4E-05 1.E-01 1.1E-05 4.E-02
WB Study Area Wide Cadmium 6.0E-03 mg/kg -- 5.2E-06 -- 2.7E-06 -- 6.4E-07 -- 1.0E-03 1.2E-05 1.E-02 6.3E-06 6.E-03 1.5E-06 2.E-03
WB Study Area Wide Copper 9.5E-01 mg/kg -- 8.2E-04 -- 4.2E-04 -- 1.0E-04 -- 4.0E-02 1.9E-03 5.E-02 9.9E-04 2.E-02 2.4E-04 6.E-03
WB Study Area Wide Lead 1.9E-02 mg/kg NL 1.6E-05 -- 8.3E-06 -- 2.0E-06 -- NL 3.8E-05 -- 1.9E-05 -- 4.6E-06 --
WB Study Area Wide Manganese 3.4E+00 mg/kg -- 3.0E-03 -- 1.5E-03 -- 3.7E-04 -- 1.4E-01 6.9E-03 5.E-02 3.6E-03 3.E-02 8.5E-04 6.E-03
WB Study Area Wide Mercury 4.4E-02 mg/kg -- 3.8E-05 -- 2.0E-05 -- 4.7E-06 -- 1.0E-04 8.9E-05 9.E-01 4.6E-05 5.E-01 1.1E-05 1.E-01
WB Study Area Wide Nickel 3.6E-01 mg/kg -- 3.1E-04 -- 1.6E-04 -- 3.8E-05 -- 2.0E-02 7.2E-04 4.E-02 3.7E-04 2.E-02 8.9E-05 4.E-03
WB Study Area Wide Thallium 1.7E-02 mg/kg -- 1.5E-05 -- 7.5E-06 -- 1.8E-06 -- 6.6E-05 3.4E-05 5.E-01 1.7E-05 3.E-01 4.2E-06 6.E-02
WB Study Area Wide Zinc 1.7E+01 mg/kg -- 1.5E-02 -- 7.5E-03 -- 1.8E-03 -- 3.0E-01 3.4E-02 1.E-01 1.8E-02 6.E-02 4.2E-03 1.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 8.1E+00 ug/kg 1.6E+00 7.0E-06 1.E-05 3.6E-06 6.E-06 8.7E-07 1.E-06 8.0E-04 1.6E-05 2.E-02 8.4E-06 1.E-02 2.0E-06 3.E-03
WB Study Area Wide Hexachlorobutadiene 2.3E+00 ug/kg 7.8E-02 2.0E-06 2.E-07 1.0E-06 8.E-08 2.5E-07 2.E-08 1.0E-03 4.7E-06 5.E-03 2.4E-06 2.E-03 5.8E-07 6.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 2.5E+02 ug/kg 2.0E+00 2.2E-04 4.E-04 1.1E-04 2.E-04 2.7E-05 5.E-05 2.0E-05 5.1E-04 3.E+01 2.6E-04 1.E+01 6.3E-05 3.E+00
WB Study Area Wide Total PCB Congeners 3.0E+05 pg/g NA 2.6E-04 -- 1.3E-04 -- 3.2E-05 -- NA 6.1E-04 -- 3.1E-04 -- 7.5E-05 --
WB Study Area Wide Total PCBs, Adjusted 2.8E+05 pg/g 2.0E+00 2.4E-04 5.E-04 1.3E-04 3.E-04 3.0E-05 6.E-05 2.0E-05 5.7E-04 3.E+01 2.9E-04 1.E+01 7.0E-05 4.E+00
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.3E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.6E-10 7.E-05 1.4E-10 2.E-05 1.0E-09 2.6E-09 3.E+00 1.3E-09 1.E+00 3.2E-10 3.E-01
WB Study Area Wide Total PCB TEQ 3.2E+00 pg/g 1.3E+05 2.8E-09 4.E-04 1.4E-09 2.E-04 3.5E-10 5.E-05 1.0E-09 6.6E-09 7.E+00 3.4E-09 3.E+00 8.1E-10 8.E-01
WB Study Area Wide Total TEQ -- -- -- -- 5.E-04 -- 3.E-04 -- 6.E-05 -- -- 9.E+00 -- 5.E+00 -- 1.E+00
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Appendix F: BHHRA
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TABLE 5-114
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/dayChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Cancer Risk Calculationsb

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day

WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 1.4E+00 ug/kg 6.3E+00 1.2E-06 8.E-06 6.3E-07 4.E-06 1.5E-07 9.E-07 8.0E-03 2.8E-06 4.E-04 1.5E-06 2.E-04 3.5E-07 4.E-05
WB Study Area Wide Dieldrin 2.5E+00 ug/kg 1.6E+01 2.2E-06 3.E-05 1.1E-06 2.E-05 2.7E-07 4.E-06 5.0E-05 5.1E-06 1.E-01 2.6E-06 5.E-02 6.3E-07 1.E-02
WB Study Area Wide Heptachlor 1.8E+00 ug/kg 4.5E+00 1.6E-06 7.E-06 8.0E-07 4.E-06 1.9E-07 9.E-07 5.0E-04 3.7E-06 7.E-03 1.9E-06 4.E-03 4.5E-07 9.E-04
WB Study Area Wide Total Chlordanes 9.7E+00 ug/kg 3.5E-01 8.4E-06 3.E-06 4.3E-06 2.E-06 1.0E-06 4.E-07 5.0E-04 2.0E-05 4.E-02 1.0E-05 2.E-02 2.4E-06 5.E-03
WB Study Area Wide Total DDD 1.9E+01 ug/kg 2.4E-01 1.6E-05 4.E-06 8.3E-06 2.E-06 2.0E-06 5.E-07 5.0E-04 3.8E-05 8.E-02 1.9E-05 4.E-02 4.6E-06 9.E-03
WB Study Area Wide Total DDE 8.1E+01 ug/kg 3.4E-01 7.0E-05 2.E-05 3.6E-05 1.E-05 8.6E-06 3.E-06 5.0E-04 1.6E-04 3.E-01 8.4E-05 2.E-01 2.0E-05 4.E-02
WB Study Area Wide Total DDT 2.2E+01 ug/kg 3.4E-01 1.9E-05 6.E-06 9.7E-06 3.E-06 2.3E-06 8.E-07 5.0E-04 4.4E-05 9.E-02 2.3E-05 5.E-02 5.4E-06 1.E-02
WB Study Area Wide Total Endosulfan 1.1E+00 ug/kg -- 9.6E-07 -- 4.9E-07 -- 1.2E-07 -- 6.0E-03 2.2E-06 4.E-04 1.1E-06 2.E-04 2.8E-07 5.E-05

Exposure Point Total 1.E-03 6.E-04 1.E-04
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 7.0E+00 mg/kg -- 6.1E-03 -- 3.1E-03 -- 7.5E-04 -- 1.0E+00 1.4E-02 1.E-02 7.3E-03 7.E-03 1.8E-03 2.E-03
F FZ: RM 3-6 Arsenic, inorganic 1.3E-02 mg/kg 1.5E+00 1.1E-05 2.E-05 5.8E-06 9.E-06 1.4E-06 2.E-06 3.0E-04 2.6E-05 9.E-02 1.4E-05 5.E-02 3.3E-06 1.E-02
F FZ: RM 3-6 Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F FZ: RM 3-6 Chromium 2.8E-01 mg/kg -- 2.4E-04 -- 1.3E-04 -- 3.0E-05 -- 1.5E+00 5.7E-04 4.E-04 2.9E-04 2.E-04 7.0E-05 5.E-05
F FZ: RM 3-6 Copper 1.8E-01 mg/kg -- 1.6E-04 -- 8.2E-05 -- 2.0E-05 -- 4.0E-02 3.7E-04 9.E-03 1.9E-04 5.E-03 4.6E-05 1.E-03
F FZ: RM 3-6 Manganese 1.7E-01 mg/kg -- 1.5E-04 -- 7.5E-05 -- 1.8E-05 -- 1.4E-01 3.4E-04 2.E-03 1.8E-04 1.E-03 4.2E-05 3.E-04
F FZ: RM 3-6 Mercury 8.6E-02 mg/kg -- 7.5E-05 -- 3.8E-05 -- 9.2E-06 -- 1.0E-04 1.7E-04 2.E+00 9.0E-05 9.E-01 2.2E-05 2.E-01
F FZ: RM 3-6 Nickel 6.4E-02 mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3-6 Thallium 6.9E-03 mg/kg -- 6.0E-06 -- 3.1E-06 -- 7.4E-07 -- 6.6E-05 1.4E-05 2.E-01 7.2E-06 1.E-01 1.7E-06 3.E-02
F FZ: RM 3-6 Zinc 9.0E+00 mg/kg -- 7.9E-03 -- 4.0E-03 -- 9.7E-04 -- 3.0E-01 1.8E-02 6.E-02 9.4E-03 3.E-02 2.3E-03 8.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 2.3E+01 ug/kg 2.0E+00 2.0E-05 4.E-05 1.0E-05 2.E-05 2.4E-06 5.E-06 2.0E-05 4.6E-05 2.E+00 2.4E-05 1.E+00 5.7E-06 3.E-01
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 1.1E+00 ug/kg 3.5E-01 9.6E-07 3.E-07 4.9E-07 2.E-07 1.2E-07 4.E-08 5.0E-04 2.2E-06 4.E-03 1.1E-06 2.E-03 2.8E-07 6.E-04
F FZ: RM 3-6 Total DDD 2.4E+00 ug/kg 2.4E-01 2.1E-06 5.E-07 1.1E-06 3.E-07 2.6E-07 6.E-08 5.0E-04 4.9E-06 1.E-02 2.5E-06 5.E-03 6.0E-07 1.E-03
F FZ: RM 3-6 Total DDE 6.5E+00 ug/kg 3.4E-01 5.7E-06 2.E-06 2.9E-06 1.E-06 7.0E-07 2.E-07 5.0E-04 1.3E-05 3.E-02 6.8E-06 1.E-02 1.6E-06 3.E-03
F FZ: RM 3-6 Total DDT 2.0E+00 ug/kg 3.4E-01 1.7E-06 6.E-07 8.9E-07 3.E-07 2.1E-07 7.E-08 5.0E-04 4.1E-06 8.E-03 2.1E-06 4.E-03 5.0E-07 1.E-03

Exposure Point Total 6.E-05 3.E-05 7.E-06
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 4.6E+00 mg/kg -- 4.0E-03 -- 2.0E-03 -- 4.9E-04 -- 1.0E+00 9.3E-03 9.E-03 4.8E-03 5.E-03 1.1E-03 1.E-03
F FZ: RM 6-9 Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 1.6E-05 2.E-05 8.0E-06 1.E-05 1.9E-06 3.E-06 3.0E-04 3.7E-05 1.E-01 1.9E-05 6.E-02 4.5E-06 2.E-02
F FZ: RM 6-9 Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F FZ: RM 6-9 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 6-9 Copper 1.8E-01 mg/kg -- 1.6E-04 -- 8.2E-05 -- 2.0E-05 -- 4.0E-02 3.7E-04 9.E-03 1.9E-04 5.E-03 4.6E-05 1.E-03
F FZ: RM 6-9 Manganese 1.3E-01 mg/kg -- 1.1E-04 -- 5.7E-05 -- 1.4E-05 -- 1.4E-01 2.6E-04 2.E-03 1.3E-04 1.E-03 3.2E-05 2.E-04
F FZ: RM 6-9 Mercury 1.0E-01 mg/kg -- 8.8E-05 -- 4.5E-05 -- 1.1E-05 -- 1.0E-04 2.0E-04 2.E+00 1.1E-04 1.E+00 2.5E-05 3.E-01
F FZ: RM 6-9 Nickel ND mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6-9 Thallium 9.9E-03 mg/kg -- 8.6E-06 -- 4.4E-06 -- 1.1E-06 -- 6.6E-05 2.0E-05 3.E-01 1.0E-05 2.E-01 2.5E-06 4.E-02
F FZ: RM 6-9 Zinc 8.7E+00 mg/kg -- 7.6E-03 -- 3.9E-03 -- 9.3E-04 -- 3.0E-01 1.8E-02 6.E-02 9.1E-03 3.E-02 2.2E-03 7.E-03
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.8E-05 6.E-05 1.4E-05 3.E-05 3.4E-06 7.E-06 2.0E-05 6.5E-05 3.E+00 3.3E-05 2.E+00 8.0E-06 4.E-01

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 3 of 4



LWG
Lower Willamette Group
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Appendix F: BHHRA
September 23, 2009

TABLE 5-114
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 73 g/dayChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Cancer Risk Calculationsb

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/day

F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND ug/kg 3.5E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F FZ: RM 6-9 Total DDD 2.7E+00 ug/kg 2.4E-01 2.3E-06 6.E-07 1.2E-06 3.E-07 2.9E-07 7.E-08 5.0E-04 5.5E-06 1.E-02 2.8E-06 6.E-03 6.8E-07 1.E-03
F FZ: RM 6-9 Total DDE 7.8E+00 ug/kg 3.4E-01 6.8E-06 2.E-06 3.5E-06 1.E-06 8.4E-07 3.E-07 5.0E-04 1.6E-05 3.E-02 8.1E-06 2.E-02 2.0E-06 4.E-03
F FZ: RM 6-9 Total DDT 3.4E+00 ug/kg 3.4E-01 3.0E-06 1.E-06 1.5E-06 5.E-07 3.6E-07 1.E-07 5.0E-04 6.9E-06 1.E-02 3.5E-06 7.E-03 8.5E-07 2.E-03

Exposure Point Total 8.E-05 4.E-05 1.E-05
F Study Area Wide Metals
F Study Area Wide Aluminum 7.0E+00 mg/kg -- 6.1E-03 -- 3.1E-03 -- 7.5E-04 -- 1.0E+00 1.4E-02 1.E-02 7.3E-03 7.E-03 1.8E-03 2.E-03
F Study Area Wide Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 1.6E-05 2.E-05 8.0E-06 1.E-05 1.9E-06 3.E-06 3.0E-04 3.7E-05 1.E-01 1.9E-05 6.E-02 4.5E-06 2.E-02
F Study Area Wide Cadmium 1.0E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.1E-07 -- 1.0E-03 2.0E-06 2.E-03 1.0E-06 1.E-03 2.5E-07 3.E-04
F Study Area Wide Chromium 2.8E-01 mg/kg -- 2.4E-04 -- 1.3E-04 -- 3.0E-05 -- 1.5E+00 5.7E-04 4.E-04 2.9E-04 2.E-04 7.0E-05 5.E-05
F Study Area Wide Copper 1.8E-01 mg/kg -- 1.6E-04 -- 8.2E-05 -- 2.0E-05 -- 4.0E-02 3.7E-04 9.E-03 1.9E-04 5.E-03 4.6E-05 1.E-03
F Study Area Wide Manganese 1.7E-01 mg/kg -- 1.5E-04 -- 7.5E-05 -- 1.8E-05 -- 1.4E-01 3.4E-04 2.E-03 1.8E-04 1.E-03 4.2E-05 3.E-04
F Study Area Wide Mercury 1.0E-01 mg/kg -- 8.8E-05 -- 4.5E-05 -- 1.1E-05 -- 1.0E-04 2.0E-04 2.E+00 1.1E-04 1.E+00 2.5E-05 3.E-01
F Study Area Wide Nickel 6.4E-02 mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- --
F Study Area Wide Thallium 9.9E-03 mg/kg -- 8.6E-06 -- 4.4E-06 -- 1.1E-06 -- 6.6E-05 2.0E-05 3.E-01 1.0E-05 2.E-01 2.5E-06 4.E-02
F Study Area Wide Zinc 9.0E+00 mg/kg -- 7.9E-03 -- 4.0E-03 -- 9.7E-04 -- 3.0E-01 1.8E-02 6.E-02 9.4E-03 3.E-02 2.3E-03 8.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 3.2E+01 ug/kg 2.0E+00 2.8E-05 6.E-05 1.4E-05 3.E-05 3.4E-06 7.E-06 2.0E-05 6.5E-05 3.E+00 3.3E-05 2.E+00 8.0E-06 4.E-01
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 1.1E+00 ug/kg 3.5E-01 9.6E-07 3.E-07 4.9E-07 2.E-07 1.2E-07 4.E-08 5.0E-04 2.2E-06 4.E-03 1.1E-06 2.E-03 2.8E-07 6.E-04
F Study Area Wide Total DDD 2.7E+00 ug/kg 2.4E-01 2.3E-06 6.E-07 1.2E-06 3.E-07 2.9E-07 7.E-08 5.0E-04 5.5E-06 1.E-02 2.8E-06 6.E-03 6.8E-07 1.E-03
F Study Area Wide Total DDE 7.8E+00 ug/kg 3.4E-01 6.8E-06 2.E-06 3.5E-06 1.E-06 8.4E-07 3.E-07 5.0E-04 1.6E-05 3.E-02 8.1E-06 2.E-02 2.0E-06 4.E-03
F Study Area Wide Total DDT 3.4E+00 ug/kg 3.4E-01 3.0E-06 1.E-06 1.5E-06 5.E-07 3.6E-07 1.E-07 5.0E-04 6.9E-06 1.E-02 3.5E-06 7.E-03 8.5E-07 2.E-03

Exposure Point Total 8.E-05 4.E-05 1.E-05

Notes:
a
b Numbers presented are rounded values.  Sums calculated before rounding.
c

Abbreviations:
-- = Not applicable. NL = Not listed.
CDI = Chronic Daily Intake. PCB = Polychlorinated Biphenyls.
DDD = Dichlorodiphenyldichloroethane. pg/g = picograms per gram.
DDE = Dichlorodiphenyldichloroethylene. RfD = Reference Dose.
DDT = Dichlorodiphenyltrichloroethane. TEQ = Toxic Equivalents.
EPC = Exposure Point Concentration. ug/kg = micrograms per kilogram.
F = Fillet tissue. WB = Whole body.
FZ = Fishing zone.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
ND = Not Detected in given exposure area.

Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 3-9 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 3-9 for this species.
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TABLE 5-115
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 7.1E+00 mg/kg -- 6.2E-03 -- 3.2E-03 -- 7.6E-04 -- 1.0E+00 1.4E-02 1.E-02 7.4E-03 7.E-03 1.8E-03 2.E-03
WB FZ: RM 3-6 Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 1.8E-05 3.E-05 9.1E-06 1.E-05 2.2E-06 3.E-06 3.0E-04 4.1E-05 1.E-01 2.1E-05 7.E-02 5.1E-06 2.E-02
WB FZ: RM 3-6 Cadmium 3.3E-03 mg/kg -- 2.8E-06 -- 1.5E-06 -- 3.5E-07 -- 1.0E-03 6.6E-06 7.E-03 3.4E-06 3.E-03 8.1E-07 8.E-04
WB FZ: RM 3-6 Copper 9.3E-01 mg/kg -- 8.1E-04 -- 4.2E-04 -- 1.0E-04 -- 4.0E-02 1.9E-03 5.E-02 9.7E-04 2.E-02 2.3E-04 6.E-03
WB FZ: RM 3-6 Lead 1.0E-02 mg/kg NL 8.9E-06 -- 4.6E-06 -- 1.1E-06 -- NL 2.1E-05 -- 1.1E-05 -- 2.6E-06 --
WB FZ: RM 3-6 Manganese 3.2E+00 mg/kg -- 2.7E-03 -- 1.4E-03 -- 3.4E-04 -- 1.4E-01 6.4E-03 5.E-02 3.3E-03 2.E-02 7.9E-04 6.E-03
WB FZ: RM 3-6 Mercury 3.5E-02 mg/kg -- 3.0E-05 -- 1.6E-05 -- 3.7E-06 -- 1.0E-04 7.0E-05 7.E-01 3.6E-05 4.E-01 8.7E-06 9.E-02
WB FZ: RM 3-6 Nickel 3.3E-01 mg/kg -- 2.9E-04 -- 1.5E-04 -- 3.6E-05 -- 2.0E-02 6.8E-04 3.E-02 3.5E-04 2.E-02 8.4E-05 4.E-03
WB FZ: RM 3-6 Thallium 7.2E-03 mg/kg -- 6.3E-06 -- 3.2E-06 -- 7.7E-07 -- 6.6E-05 1.5E-05 2.E-01 7.5E-06 1.E-01 1.8E-06 3.E-02
WB FZ: RM 3-6 Zinc 1.5E+01 mg/kg -- 1.3E-02 -- 6.6E-03 -- 1.6E-03 -- 3.0E-01 3.0E-02 1.E-01 1.5E-02 5.E-02 3.7E-03 1.E-02
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB FZ: RM 3-6 Hexachlorobutadiene 1.4E+00 ug/kg 7.8E-02 1.2E-06 9.E-08 6.0E-07 5.E-08 1.4E-07 1.E-08 1.0E-03 2.7E-06 3.E-03 1.4E-06 1.E-03 3.4E-07 3.E-04
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 8.8E+01 ug/kg 2.0E+00 7.6E-05 2.E-04 3.9E-05 8.E-05 9.4E-06 2.E-05 2.0E-05 1.8E-04 9.E+00 9.1E-05 5.E+00 2.2E-05 1.E+00
WB FZ: RM 3-6 Total PCB Congeners 1.0E+05 pg/g NA 9.1E-05 -- 4.7E-05 -- 1.1E-05 -- NA 2.1E-04 -- 1.1E-04 -- 2.6E-05 --
WB FZ: RM 3-6 Total PCBs, Adjusted 9.6E+04 pg/g 2.0E+00 8.3E-05 2.E-04 4.3E-05 9.E-05 1.0E-05 2.E-05 2.0E-05 1.9E-04 1.E+01 1.0E-04 5.E+00 2.4E-05 1.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 1.0E-09 1.E-04 5.3E-10 7.E-05 1.3E-10 2.E-05 1.0E-09 2.4E-09 2.E+00 1.2E-09 1.E+00 3.0E-10 3.E-01
WB FZ: RM 3-6 Total PCB TEQ 1.9E+00 pg/g 1.3E+05 1.6E-09 2.E-04 8.4E-10 1.E-04 2.0E-10 3.E-05 1.0E-09 3.8E-09 4.E+00 2.0E-09 2.E+00 4.7E-10 5.E-01
WB FZ: RM 3-6 Total TEQ -- -- -- -- 3.E-04 -- 2.E-04 -- 4.E-05 -- -- 6.E+00 -- 3.E+00 -- 8.E-01
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB FZ: RM 3-6 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 3-6 Heptachlor 1.2E+00 ug/kg 4.5E+00 1.0E-06 4.E-06 5.1E-07 2.E-06 1.2E-07 6.E-07 5.0E-04 2.3E-06 5.E-03 1.2E-06 2.E-03 2.9E-07 6.E-04
WB FZ: RM 3-6 Total Chlordanes 9.6E+00 ug/kg 3.5E-01 8.3E-06 3.E-06 4.3E-06 1.E-06 1.0E-06 4.E-07 5.0E-04 1.9E-05 4.E-02 1.0E-05 2.E-02 2.4E-06 5.E-03
WB FZ: RM 3-6 Total DDD 9.5E+00 ug/kg 2.4E-01 8.2E-06 2.E-06 4.2E-06 1.E-06 1.0E-06 2.E-07 5.0E-04 1.9E-05 4.E-02 9.9E-06 2.E-02 2.4E-06 5.E-03
WB FZ: RM 3-6 Total DDE 3.8E+01 ug/kg 3.4E-01 3.3E-05 1.E-05 1.7E-05 6.E-06 4.0E-06 1.E-06 5.0E-04 7.6E-05 2.E-01 3.9E-05 8.E-02 9.4E-06 2.E-02
WB FZ: RM 3-6 Total DDT 1.4E+01 ug/kg 3.4E-01 1.2E-05 4.E-06 6.3E-06 2.E-06 1.5E-06 5.E-07 5.0E-04 2.9E-05 6.E-02 1.5E-05 3.E-02 3.5E-06 7.E-03
WB FZ: RM 3-6 Total Endosulfan 8.0E-01 ug/kg -- 7.0E-07 -- 3.6E-07 -- 8.6E-08 -- 6.0E-03 1.6E-06 3.E-04 8.3E-07 1.E-04 2.0E-07 3.E-05

Exposure Point Totalc 6.E-04 3.E-04 7.E-05
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 3.8E+01 mg/kg -- 3.3E-02 -- 1.7E-02 -- 4.0E-03 -- 1.0E+00 7.6E-02 8.E-02 3.9E-02 4.E-02 9.4E-03 9.E-03
WB FZ: RM 6-9 Arsenic, inorganic 3.6E-02 mg/kg 1.5E+00 3.1E-05 5.E-05 1.6E-05 2.E-05 3.8E-06 6.E-06 3.0E-04 7.2E-05 2.E-01 3.7E-05 1.E-01 8.9E-06 3.E-02
WB FZ: RM 6-9 Cadmium 4.5E-03 mg/kg -- 3.9E-06 -- 2.0E-06 -- 4.8E-07 -- 1.0E-03 9.1E-06 9.E-03 4.7E-06 5.E-03 1.1E-06 1.E-03
WB FZ: RM 6-9 Copper 7.0E-01 mg/kg -- 6.1E-04 -- 3.1E-04 -- 7.5E-05 -- 4.0E-02 1.4E-03 4.E-02 7.3E-04 2.E-02 1.8E-04 4.E-03
WB FZ: RM 6-9 Lead ND mg/kg NL ND ND ND ND ND ND NL ND ND ND ND ND ND
WB FZ: RM 6-9 Manganese 3.1E+00 mg/kg -- 2.7E-03 -- 1.4E-03 -- 3.3E-04 -- 1.4E-01 6.2E-03 4.E-02 3.2E-03 2.E-02 7.7E-04 6.E-03
WB FZ: RM 6-9 Mercury 4.4E-02 mg/kg -- 3.8E-05 -- 2.0E-05 -- 4.7E-06 -- 1.0E-04 8.9E-05 9.E-01 4.6E-05 5.E-01 1.1E-05 1.E-01
WB FZ: RM 6-9 Nickel 3.5E-01 mg/kg -- 3.1E-04 -- 1.6E-04 -- 3.8E-05 -- 2.0E-02 7.1E-04 4.E-02 3.7E-04 2.E-02 8.8E-05 4.E-03
WB FZ: RM 6-9 Thallium 1.4E-02 mg/kg -- 1.3E-05 -- 6.5E-06 -- 1.5E-06 -- 6.6E-05 2.9E-05 4.E-01 1.5E-05 2.E-01 3.6E-06 5.E-02
WB FZ: RM 6-9 Zinc 1.6E+01 mg/kg -- 1.4E-02 -- 7.1E-03 -- 1.7E-03 -- 3.0E-01 3.2E-02 1.E-01 1.7E-02 6.E-02 4.0E-03 1.E-02

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Cancer Risk Calculationsb

Ingestion Rate: 73 g/day

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 4



LWG
Lower Willamette Group
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Appendix F: BHHRA
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TABLE 5-115
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Cancer Risk Calculationsb

Ingestion Rate: 73 g/day

WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 6.9E+00 ug/kg 1.6E+00 6.0E-06 1.E-05 3.1E-06 5.E-06 7.4E-07 1.E-06 8.0E-04 1.4E-05 2.E-02 7.2E-06 9.E-03 1.7E-06 2.E-03
WB FZ: RM 6-9 Hexachlorobutadiene 1.4E+00 ug/kg 7.8E-02 1.2E-06 9.E-08 6.3E-07 5.E-08 1.5E-07 1.E-08 1.0E-03 2.8E-06 3.E-03 1.5E-06 1.E-03 3.5E-07 4.E-04
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 1.8E+02 ug/kg 2.0E+00 1.6E-04 3.E-04 8.0E-05 2.E-04 1.9E-05 4.E-05 2.0E-05 3.6E-04 2.E+01 1.9E-04 9.E+00 4.5E-05 2.E+00
WB FZ: RM 6-9 Total PCB Congeners 2.2E+05 pg/g NA 1.9E-04 -- 1.0E-04 -- 2.4E-05 -- NA 4.5E-04 -- 2.3E-04 -- 5.6E-05 --
WB FZ: RM 6-9 Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 1.8E-04 4.E-04 9.3E-05 2.E-04 2.2E-05 4.E-05 2.0E-05 4.2E-04 2.E+01 2.2E-04 1.E+01 5.2E-05 3.E+00
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 1.0E-09 1.E-04 5.3E-10 7.E-05 1.3E-10 2.E-05 1.0E-09 2.4E-09 2.E+00 1.2E-09 1.E+00 2.9E-10 3.E-01
WB FZ: RM 6-9 Total PCB TEQ 2.4E+00 pg/g 1.3E+05 2.1E-09 3.E-04 1.1E-09 1.E-04 2.6E-10 3.E-05 1.0E-09 5.0E-09 5.E+00 2.6E-09 3.E+00 6.1E-10 6.E-01
WB FZ: RM 6-9 Total TEQ -- -- -- -- 4.E-04 -- 2.E-04 -- 5.E-05 -- -- 7.E+00 -- 4.E+00 -- 9.E-01
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 9.5E-01 ug/kg 6.3E+00 8.3E-07 5.E-06 4.2E-07 3.E-06 1.0E-07 6.E-07 8.0E-03 1.9E-06 2.E-04 9.9E-07 1.E-04 2.4E-07 3.E-05
WB FZ: RM 6-9 Dieldrin 2.5E+00 ug/kg 1.6E+01 2.2E-06 3.E-05 1.1E-06 2.E-05 2.7E-07 4.E-06 5.0E-05 5.1E-06 1.E-01 2.6E-06 5.E-02 6.3E-07 1.E-02
WB FZ: RM 6-9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 6-9 Total Chlordanes 5.5E+00 ug/kg 3.5E-01 4.7E-06 2.E-06 2.4E-06 9.E-07 5.8E-07 2.E-07 5.0E-04 1.1E-05 2.E-02 5.7E-06 1.E-02 1.4E-06 3.E-03
WB FZ: RM 6-9 Total DDD 1.5E+01 ug/kg 2.4E-01 1.3E-05 3.E-06 6.6E-06 2.E-06 1.6E-06 4.E-07 5.0E-04 3.0E-05 6.E-02 1.5E-05 3.E-02 3.7E-06 7.E-03
WB FZ: RM 6-9 Total DDE 7.4E+01 ug/kg 3.4E-01 6.4E-05 2.E-05 3.3E-05 1.E-05 7.9E-06 3.E-06 5.0E-04 1.5E-04 3.E-01 7.7E-05 2.E-01 1.8E-05 4.E-02
WB FZ: RM 6-9 Total DDT 1.3E+01 ug/kg 3.4E-01 1.1E-05 4.E-06 5.6E-06 2.E-06 1.3E-06 5.E-07 5.0E-04 2.5E-05 5.E-02 1.3E-05 3.E-02 3.1E-06 6.E-03
WB FZ: RM 6-9 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 9.E-04 5.E-04 1.E-04
WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.2E+01 mg/kg -- 1.9E-02 -- 1.0E-02 -- 2.4E-03 -- 1.0E+00 4.5E-02 5.E-02 2.3E-02 2.E-02 5.6E-03 6.E-03
WB Study Area Wide Arsenic, inorganic 2.8E-02 mg/kg 1.5E+00 2.4E-05 4.E-05 1.2E-05 2.E-05 3.0E-06 4.E-06 3.0E-04 5.7E-05 2.E-01 2.9E-05 1.E-01 7.0E-06 2.E-02
WB Study Area Wide Cadmium 3.9E-03 mg/kg -- 3.4E-06 -- 1.7E-06 -- 4.2E-07 -- 1.0E-03 7.9E-06 8.E-03 4.0E-06 4.E-03 9.7E-07 1.E-03
WB Study Area Wide Copper 8.2E-01 mg/kg -- 7.1E-04 -- 3.7E-04 -- 8.8E-05 -- 4.0E-02 1.7E-03 4.E-02 8.5E-04 2.E-02 2.0E-04 5.E-03
WB Study Area Wide Lead 6.6E-03 mg/kg NL 5.8E-06 -- 3.0E-06 -- 7.1E-07 -- NL 1.3E-05 -- 6.9E-06 -- 1.7E-06 --
WB Study Area Wide Manganese 3.1E+00 mg/kg -- 2.7E-03 -- 1.4E-03 -- 3.3E-04 -- 1.4E-01 6.3E-03 5.E-02 3.3E-03 2.E-02 7.8E-04 6.E-03
WB Study Area Wide Mercury 3.9E-02 mg/kg -- 3.4E-05 -- 1.8E-05 -- 4.2E-06 -- 1.0E-04 8.0E-05 8.E-01 4.1E-05 4.E-01 9.8E-06 1.E-01
WB Study Area Wide Nickel 3.4E-01 mg/kg -- 3.0E-04 -- 1.5E-04 -- 3.7E-05 -- 2.0E-02 7.0E-04 3.E-02 3.6E-04 2.E-02 8.6E-05 4.E-03
WB Study Area Wide Thallium 1.1E-02 mg/kg -- 9.4E-06 -- 4.8E-06 -- 1.2E-06 -- 6.6E-05 2.2E-05 3.E-01 1.1E-05 2.E-01 2.7E-06 4.E-02
WB Study Area Wide Zinc 1.5E+01 mg/kg -- 1.3E-02 -- 6.9E-03 -- 1.7E-03 -- 3.0E-01 3.1E-02 1.E-01 1.6E-02 5.E-02 3.9E-03 1.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 3.7E+00 ug/kg 1.6E+00 3.2E-06 5.E-06 1.7E-06 3.E-06 4.0E-07 6.E-07 8.0E-04 7.5E-06 9.E-03 3.9E-06 5.E-03 9.3E-07 1.E-03
WB Study Area Wide Hexachlorobutadiene 1.4E+00 ug/kg 7.8E-02 1.2E-06 9.E-08 6.1E-07 5.E-08 1.5E-07 1.E-08 1.0E-03 2.8E-06 3.E-03 1.4E-06 1.E-03 3.4E-07 3.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.3E+02 ug/kg 2.0E+00 1.2E-04 2.E-04 6.0E-05 1.E-04 1.4E-05 3.E-05 2.0E-05 2.7E-04 1.E+01 1.4E-04 7.E+00 3.3E-05 2.E+00
WB Study Area Wide Total PCB Congeners 1.6E+05 pg/g NA 1.4E-04 -- 7.3E-05 -- 1.8E-05 -- NA 3.3E-04 -- 1.7E-04 -- 4.1E-05 --
WB Study Area Wide Total PCBs, Adjusted 1.5E+05 pg/g 2.0E+00 1.3E-04 3.E-04 6.8E-05 1.E-04 1.6E-05 3.E-05 2.0E-05 3.1E-04 2.E+01 1.6E-04 8.E+00 3.8E-05 2.E+00
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 1.0E-09 1.E-04 5.3E-10 7.E-05 1.3E-10 2.E-05 1.0E-09 2.4E-09 2.E+00 1.2E-09 1.E+00 2.9E-10 3.E-01
WB Study Area Wide Total PCB TEQ 2.2E+00 pg/g 1.3E+05 1.9E-09 2.E-04 9.7E-10 1.E-04 2.3E-10 3.E-05 1.0E-09 4.4E-09 4.E+00 2.3E-09 2.E+00 5.4E-10 5.E-01
WB Study Area Wide Total TEQ -- -- -- -- 4.E-04 -- 2.E-04 -- 5.E-05 -- -- 7.E+00 -- 3.E+00 -- 8.E-01
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TABLE 5-115
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Cancer Risk Calculationsb

Ingestion Rate: 73 g/day

WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 7.3E-01 ug/kg 6.3E+00 6.3E-07 4.E-06 3.2E-07 2.E-06 7.8E-08 5.E-07 8.0E-03 1.5E-06 2.E-04 7.6E-07 9.E-05 1.8E-07 2.E-05
WB Study Area Wide Dieldrin 1.5E+00 ug/kg 1.6E+01 1.3E-06 2.E-05 6.5E-07 1.E-05 1.6E-07 2.E-06 5.0E-05 2.9E-06 6.E-02 1.5E-06 3.E-02 3.6E-07 7.E-03
WB Study Area Wide Heptachlor 8.6E-01 ug/kg 4.5E+00 7.5E-07 3.E-06 3.9E-07 2.E-06 9.2E-08 4.E-07 5.0E-04 1.7E-06 3.E-03 9.0E-07 2.E-03 2.2E-07 4.E-04
WB Study Area Wide Total Chlordanes 7.5E+00 ug/kg 3.5E-01 6.5E-06 2.E-06 3.4E-06 1.E-06 8.0E-07 3.E-07 5.0E-04 1.5E-05 3.E-02 7.8E-06 2.E-02 1.9E-06 4.E-03
WB Study Area Wide Total DDD 1.2E+01 ug/kg 2.4E-01 1.1E-05 3.E-06 5.4E-06 1.E-06 1.3E-06 3.E-07 5.0E-04 2.5E-05 5.E-02 1.3E-05 3.E-02 3.0E-06 6.E-03
WB Study Area Wide Total DDE 5.6E+01 ug/kg 3.4E-01 4.8E-05 2.E-05 2.5E-05 8.E-06 6.0E-06 2.E-06 5.0E-04 1.1E-04 2.E-01 5.8E-05 1.E-01 1.4E-05 3.E-02
WB Study Area Wide Total DDT 1.3E+01 ug/kg 3.4E-01 1.2E-05 4.E-06 6.0E-06 2.E-06 1.4E-06 5.E-07 5.0E-04 2.7E-05 5.E-02 1.4E-05 3.E-02 3.3E-06 7.E-03
WB Study Area Wide Total Endosulfan 7.0E-01 ug/kg -- 6.1E-07 -- 3.1E-07 -- 7.5E-08 -- 6.0E-03 1.4E-06 2.E-04 7.3E-07 1.E-04 1.8E-07 3.E-05

Exposure Point Total 7.E-04 4.E-04 9.E-05
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 6.7E+00 mg/kg -- 5.8E-03 -- 3.0E-03 -- 7.1E-04 -- 1.0E+00 1.4E-02 1.E-02 6.9E-03 7.E-03 1.7E-03 2.E-03
F FZ: RM 3-6 Arsenic, inorganic 1.2E-02 mg/kg 1.5E+00 1.0E-05 1.E-05 5.1E-06 8.E-06 1.2E-06 2.E-06 3.0E-04 2.3E-05 8.E-02 1.2E-05 4.E-02 2.9E-06 1.E-02
F FZ: RM 3-6 Cadmium 7.5E-04 mg/kg -- 6.5E-07 -- 3.4E-07 -- 8.0E-08 -- 1.0E-03 1.5E-06 2.E-03 7.8E-07 8.E-04 1.9E-07 2.E-04
F FZ: RM 3-6 Chromium 2.1E-01 mg/kg -- 1.8E-04 -- 9.4E-05 -- 2.3E-05 -- 1.5E+00 4.3E-04 3.E-04 2.2E-04 1.E-04 5.3E-05 4.E-05
F FZ: RM 3-6 Copper 1.8E-01 mg/kg -- 1.5E-04 -- 7.8E-05 -- 1.9E-05 -- 4.0E-02 3.6E-04 9.E-03 1.8E-04 5.E-03 4.4E-05 1.E-03
F FZ: RM 3-6 Manganese 1.6E-01 mg/kg -- 1.3E-04 -- 6.9E-05 -- 1.7E-05 -- 1.4E-01 3.1E-04 2.E-03 1.6E-04 1.E-03 3.9E-05 3.E-04
F FZ: RM 3-6 Mercury 7.7E-02 mg/kg -- 6.7E-05 -- 3.4E-05 -- 8.2E-06 -- 1.0E-04 1.6E-04 2.E+00 8.0E-05 8.E-01 1.9E-05 2.E-01
F FZ: RM 3-6 Nickel 6.1E-02 mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3-6 Thallium 5.8E-03 mg/kg -- 5.0E-06 -- 2.6E-06 -- 6.2E-07 -- 6.6E-05 1.2E-05 2.E-01 6.0E-06 9.E-02 1.4E-06 2.E-02
F FZ: RM 3-6 Zinc 8.2E+00 mg/kg -- 7.2E-03 -- 3.7E-03 -- 8.8E-04 -- 3.0E-01 1.7E-02 6.E-02 8.6E-03 3.E-02 2.1E-03 7.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 2.2E+01 ug/kg 2.0E+00 1.9E-05 4.E-05 1.0E-05 2.E-05 2.4E-06 5.E-06 2.0E-05 4.5E-05 2.E+00 2.3E-05 1.E+00 5.6E-06 3.E-01
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 8.0E-01 ug/kg 3.5E-01 7.0E-07 2.E-07 3.6E-07 1.E-07 8.6E-08 3.E-08 5.0E-04 1.6E-06 3.E-03 8.3E-07 2.E-03 2.0E-07 4.E-04
F FZ: RM 3-6 Total DDD 2.1E+00 ug/kg 2.4E-01 1.8E-06 4.E-07 9.4E-07 2.E-07 2.3E-07 5.E-08 5.0E-04 4.3E-06 9.E-03 2.2E-06 4.E-03 5.3E-07 1.E-03
F FZ: RM 3-6 Total DDE 6.0E+00 ug/kg 3.4E-01 5.2E-06 2.E-06 2.7E-06 9.E-07 6.4E-07 2.E-07 5.0E-04 1.2E-05 2.E-02 6.3E-06 1.E-02 1.5E-06 3.E-03
F FZ: RM 3-6 Total DDT 2.0E+00 ug/kg 3.4E-01 1.7E-06 6.E-07 8.9E-07 3.E-07 2.1E-07 7.E-08 5.0E-04 4.1E-06 8.E-03 2.1E-06 4.E-03 5.0E-07 1.E-03

Exposure Point Total 6.E-05 3.E-05 7.E-06
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 3.8E+00 mg/kg -- 3.3E-03 -- 1.7E-03 -- 4.1E-04 -- 1.0E+00 7.7E-03 8.E-03 4.0E-03 4.E-03 9.5E-04 1.E-03
F FZ: RM 6-9 Arsenic, inorganic 1.7E-02 mg/kg 1.5E+00 1.4E-05 2.E-05 7.4E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 3.3E-05 1.E-01 1.7E-05 6.E-02 4.1E-06 1.E-02
F FZ: RM 6-9 Cadmium 7.5E-04 mg/kg -- 6.5E-07 -- 3.4E-07 -- 8.0E-08 -- 1.0E-03 1.5E-06 2.E-03 7.8E-07 8.E-04 1.9E-07 2.E-04
F FZ: RM 6-9 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 6-9 Copper 1.8E-01 mg/kg -- 1.6E-04 -- 8.1E-05 -- 1.9E-05 -- 4.0E-02 3.7E-04 9.E-03 1.9E-04 5.E-03 4.5E-05 1.E-03
F FZ: RM 6-9 Manganese 1.1E-01 mg/kg -- 9.2E-05 -- 4.7E-05 -- 1.1E-05 -- 1.4E-01 2.1E-04 2.E-03 1.1E-04 8.E-04 2.6E-05 2.E-04
F FZ: RM 6-9 Mercury 9.6E-02 mg/kg -- 8.3E-05 -- 4.3E-05 -- 1.0E-05 -- 1.0E-04 1.9E-04 2.E+00 1.0E-04 1.E+00 2.4E-05 2.E-01
F FZ: RM 6-9 Nickel ND mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6-9 Thallium 8.5E-03 mg/kg -- 7.3E-06 -- 3.8E-06 -- 9.1E-07 -- 6.6E-05 1.7E-05 3.E-01 8.8E-06 1.E-01 2.1E-06 3.E-02
F FZ: RM 6-9 Zinc 8.2E+00 mg/kg -- 7.1E-03 -- 3.7E-03 -- 8.8E-04 -- 3.0E-01 1.7E-02 6.E-02 8.6E-03 3.E-02 2.1E-03 7.E-03
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 2.6E+01 ug/kg 2.0E+00 2.2E-05 4.E-05 1.2E-05 2.E-05 2.8E-06 6.E-06 2.0E-05 5.2E-05 3.E+00 2.7E-05 1.E+00 6.5E-06 3.E-01
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TABLE 5-115
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 142 g/dayChemical of
Potential Concerna

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 142 g/day Ingestion Rate: 17.5 g/day

Cancer Risk Calculationsb

Ingestion Rate: 73 g/day

F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND ug/kg 3.5E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F FZ: RM 6-9 Total DDD 2.4E+00 ug/kg 2.4E-01 2.0E-06 5.E-07 1.1E-06 3.E-07 2.5E-07 6.E-08 5.0E-04 4.8E-06 1.E-02 2.5E-06 5.E-03 5.9E-07 1.E-03
F FZ: RM 6-9 Total DDE 7.5E+00 ug/kg 3.4E-01 6.5E-06 2.E-06 3.3E-06 1.E-06 8.0E-07 3.E-07 5.0E-04 1.5E-05 3.E-02 7.8E-06 2.E-02 1.9E-06 4.E-03
F FZ: RM 6-9 Total DDT 3.3E+00 ug/kg 3.4E-01 2.9E-06 1.E-06 1.5E-06 5.E-07 3.5E-07 1.E-07 5.0E-04 6.7E-06 1.E-02 3.4E-06 7.E-03 8.3E-07 2.E-03

Exposure Point Total 7.E-05 4.E-05 9.E-06
F Study Area Wide Metals
F Study Area Wide Aluminum 5.2E+00 mg/kg -- 4.5E-03 -- 2.3E-03 -- 5.6E-04 -- 1.0E+00 1.1E-02 1.E-02 5.5E-03 5.E-03 1.3E-03 1.E-03
F Study Area Wide Arsenic, inorganic 1.4E-02 mg/kg 1.5E+00 1.2E-05 2.E-05 6.3E-06 9.E-06 1.5E-06 2.E-06 3.0E-04 2.8E-05 9.E-02 1.5E-05 5.E-02 3.5E-06 1.E-02
F Study Area Wide Cadmium 7.5E-04 mg/kg -- 6.5E-07 -- 3.4E-07 -- 8.0E-08 -- 1.0E-03 1.5E-06 2.E-03 7.8E-07 8.E-04 1.9E-07 2.E-04
F Study Area Wide Chromium 1.2E-01 mg/kg -- 1.0E-04 -- 5.4E-05 -- 1.3E-05 -- 1.5E+00 2.4E-04 2.E-04 1.3E-04 8.E-05 3.0E-05 2.E-05
F Study Area Wide Copper 1.8E-01 mg/kg -- 1.5E-04 -- 8.0E-05 -- 1.9E-05 -- 4.0E-02 3.6E-04 9.E-03 1.9E-04 5.E-03 4.5E-05 1.E-03
F Study Area Wide Manganese 1.3E-01 mg/kg -- 1.1E-04 -- 5.8E-05 -- 1.4E-05 -- 1.4E-01 2.6E-04 2.E-03 1.4E-04 1.E-03 3.3E-05 2.E-04
F Study Area Wide Mercury 8.6E-02 mg/kg -- 7.5E-05 -- 3.8E-05 -- 9.2E-06 -- 1.0E-04 1.7E-04 2.E+00 9.0E-05 9.E-01 2.2E-05 2.E-01
F Study Area Wide Nickel 3.1E-02 mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- --
F Study Area Wide Thallium 7.1E-03 mg/kg -- 6.2E-06 -- 3.2E-06 -- 7.6E-07 -- 6.6E-05 1.4E-05 2.E-01 7.4E-06 1.E-01 1.8E-06 3.E-02
F Study Area Wide Zinc 8.2E+00 mg/kg -- 7.2E-03 -- 3.7E-03 -- 8.8E-04 -- 3.0E-01 1.7E-02 6.E-02 8.6E-03 3.E-02 2.1E-03 7.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 2.4E+01 ug/kg 2.0E+00 2.1E-05 4.E-05 1.1E-05 2.E-05 2.6E-06 5.E-06 2.0E-05 4.9E-05 2.E+00 2.5E-05 1.E+00 6.0E-06 3.E-01
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 6.5E-01 ug/kg 3.5E-01 5.7E-07 2.E-07 2.9E-07 1.E-07 7.0E-08 2.E-08 5.0E-04 1.3E-06 3.E-03 6.8E-07 1.E-03 1.6E-07 3.E-04
F Study Area Wide Total DDD 2.2E+00 ug/kg 2.4E-01 1.9E-06 5.E-07 9.9E-07 2.E-07 2.4E-07 6.E-08 5.0E-04 4.5E-06 9.E-03 2.3E-06 5.E-03 5.6E-07 1.E-03
F Study Area Wide Total DDE 6.7E+00 ug/kg 3.4E-01 5.8E-06 2.E-06 3.0E-06 1.E-06 7.2E-07 2.E-07 5.0E-04 1.4E-05 3.E-02 7.0E-06 1.E-02 1.7E-06 3.E-03
F Study Area Wide Total DDT 2.7E+00 ug/kg 3.4E-01 2.3E-06 8.E-07 1.2E-06 4.E-07 2.8E-07 1.E-07 5.0E-04 5.4E-06 1.E-02 2.8E-06 6.E-03 6.6E-07 1.E-03

Exposure Point Total 6.E-05 3.E-05 8.E-06

Notes:
a
b Numbers presented are rounded values.  Sums calculated before rounding.
c

Abbreviations:
-- = Not applicable. ND = Not Detected in given exposure area.
CDI = Chronic Daily Intake. NL = Not listed.
DDD = Dichlorodiphenyldichloroethane. PCB = Polychlorinated Biphenyls.
DDE = Dichlorodiphenyldichloroethylene. pg/g = picograms per gram.
DDT = Dichlorodiphenyltrichloroethane. RfD = Reference Dose.
EPC = Exposure Point Concentration. TEQ = Toxic Equivalents.
F = Fillet tissue. ug/kg = micrograms per kilogram.
FZ = Fishing zone. WB = Whole body.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 3-9 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 3-9 for this species.

Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-116.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Tissue Type Exposure Point Chemical of
Potential Concern

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 2.E-03 2.E-03
WB FZ: RM 3-6 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 3-6 Cadmium 9.E-04 9.E-04
WB FZ: RM 3-6 Copper 6.E-03 6.E-03
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 6.E-03 6.E-03
WB FZ: RM 3-6 Mercury 9.E-02 9.E-02
WB FZ: RM 3-6 Nickel 4.E-03 4.E-03
WB FZ: RM 3-6 Thallium 3.E-02 3.E-02 3.E-02
WB FZ: RM 3-6 Zinc 1.E-02 1.E-02
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND
WB FZ: RM 3-6 Hexachlorobutadiene 4.E-04 4.E-04
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 1.E+00 1.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 1.E+00 1.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 3.E-01 3.E-01
WB FZ: RM 3-6 Total PCB TEQ 5.E-01 5.E-01
WB FZ: RM 3-6 Total TEQ 8.E-01 8.E-01
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3-6 Dieldrin ND
WB FZ: RM 3-6 Heptachlor 9.E-04 9.E-04
WB FZ: RM 3-6 Total Chlordanes 5.E-03 5.E-03
WB FZ: RM 3-6 Total DDD 6.E-03 6.E-03
WB FZ: RM 3-6 Total DDE 2.E-02 2.E-02
WB FZ: RM 3-6 Total DDT 8.E-03 8.E-03
WB FZ: RM 3-6 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Totalb 4.E-02 2.E-02 1.E-03 6.E-03 1.E-01 4.E-03 7.E-02 1.E+00 8.E-01

Endpoint-Specific Hazard Indices
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TABLE 5-116.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Tissue Type Exposure Point Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 2.E-02 2.E-02
WB FZ: RM 6-9 Arsenic, inorganic 4.E-02 4.E-02
WB FZ: RM 6-9 Cadmium 2.E-03 2.E-03
WB FZ: RM 6-9 Copper 5.E-03 5.E-03
WB FZ: RM 6-9 Lead ND
WB FZ: RM 6-9 Manganese 6.E-03 6.E-03
WB FZ: RM 6-9 Mercury 1.E-01 1.E-01
WB FZ: RM 6-9 Nickel 4.E-03 4.E-03
WB FZ: RM 6-9 Thallium 6.E-02 6.E-02 6.E-02
WB FZ: RM 6-9 Zinc 1.E-02 1.E-02
WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 3.E-03 3.E-03
WB FZ: RM 6-9 Hexachlorobutadiene 6.E-04 6.E-04
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 3.E+00 3.E+00
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 4.E+00 4.E+00
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 3.E-01 3.E-01
WB FZ: RM 6-9 Total PCB TEQ 8.E-01 8.E-01
WB FZ: RM 6-9 Total TEQ 1.E+00 1.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 4.E-05 4.E-05
WB FZ: RM 6-9 Dieldrin 1.E-02 1.E-02
WB FZ: RM 6-9 Heptachlor ND
WB FZ: RM 6-9 Total Chlordanes 3.E-03 3.E-03
WB FZ: RM 6-9 Total DDD 9.E-03 9.E-03
WB FZ: RM 6-9 Total DDE 4.E-02 4.E-02
WB FZ: RM 6-9 Total DDT 1.E-02 1.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 8.E-02 4.E-02 2.E-03 5.E-03 1.E-01 4.E-03 1.E-01 4.E+00 1.E+00
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TABLE 5-116.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Tissue Type Exposure Point Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-02 2.E-02
WB Study Area Wide Arsenic, inorganic 4.E-02 4.E-02
WB Study Area Wide Cadmium 2.E-03 2.E-03
WB Study Area Wide Copper 6.E-03 6.E-03
WB Study Area Wide Lead --
WB Study Area Wide Manganese 6.E-03 6.E-03
WB Study Area Wide Mercury 1.E-01 1.E-01
WB Study Area Wide Nickel 4.E-03 4.E-03
WB Study Area Wide Thallium 6.E-02 6.E-02 6.E-02
WB Study Area Wide Zinc 1.E-02 1.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 3.E-03 3.E-03
WB Study Area Wide Hexachlorobutadiene 6.E-04 6.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+00 3.E+00
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 4.E+00 4.E+00
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 3.E-01 3.E-01
WB Study Area Wide Total PCB TEQ 8.E-01 8.E-01
WB Study Area Wide Total TEQ 1.E+00 1.E+00
WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 4.E-05 4.E-05
WB Study Area Wide Dieldrin 1.E-02 1.E-02
WB Study Area Wide Heptachlor 9.E-04 9.E-04
WB Study Area Wide Total Chlordanes 5.E-03 5.E-03
WB Study Area Wide Total DDD 9.E-03 9.E-03
WB Study Area Wide Total DDE 4.E-02 4.E-02
WB Study Area Wide Total DDT 1.E-02 1.E-02
WB Study Area Wide Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 8.E-02 4.E-02 2.E-03 6.E-03 1.E-01 5.E-03 1.E-01 4.E+00 1.E+00
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TABLE 5-116.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Tissue Type Exposure Point Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 2.E-03 2.E-03
F FZ: RM 3-6 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 3-6 Cadmium 3.E-04 3.E-04
F FZ: RM 3-6 Chromium 5.E-05
F FZ: RM 3-6 Copper 1.E-03 1.E-03
F FZ: RM 3-6 Manganese 3.E-04 3.E-04
F FZ: RM 3-6 Mercury 2.E-01 2.E-01
F FZ: RM 3-6 Nickel --
F FZ: RM 3-6 Thallium 3.E-02 3.E-02 3.E-02
F FZ: RM 3-6 Zinc 8.E-03 8.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 3.E-01 3.E-01
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 6.E-04 6.E-04
F FZ: RM 3-6 Total DDD 1.E-03 1.E-03
F FZ: RM 3-6 Total DDE 3.E-03 3.E-03
F FZ: RM 3-6 Total DDT 1.E-03 1.E-03

Exposure Point Total 3.E-02 1.E-02 3.E-04 1.E-03 2.E-01 3.E-02 3.E-01
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 1.E-03 1.E-03
F FZ: RM 6-9 Arsenic, inorganic 2.E-02 2.E-02
F FZ: RM 6-9 Cadmium 3.E-04 3.E-04
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 1.E-03 1.E-03
F FZ: RM 6-9 Manganese 2.E-04 2.E-04
F FZ: RM 6-9 Mercury 3.E-01 3.E-01
F FZ: RM 6-9 Nickel --
F FZ: RM 6-9 Thallium 4.E-02 4.E-02 4.E-02
F FZ: RM 6-9 Zinc 7.E-03 7.E-03
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 4.E-01 4.E-01
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TABLE 5-116.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Tissue Type Exposure Point Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND
F FZ: RM 6-9 Total DDD 1.E-03 1.E-03
F FZ: RM 6-9 Total DDE 4.E-03 4.E-03
F FZ: RM 6-9 Total DDT 2.E-03 2.E-03

Exposure Point Total 4.E-02 2.E-02 3.E-04 1.E-03 3.E-01 4.E-02 4.E-01
F Study Area Wide Metals
F Study Area Wide Aluminum 2.E-03 2.E-03
F Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
F Study Area Wide Cadmium 3.E-04 3.E-04
F Study Area Wide Chromium 5.E-05
F Study Area Wide Copper 1.E-03 1.E-03
F Study Area Wide Manganese 3.E-04 3.E-04
F Study Area Wide Mercury 3.E-01 3.E-01
F Study Area Wide Nickel --
F Study Area Wide Thallium 4.E-02 4.E-02 4.E-02
F Study Area Wide Zinc 8.E-03 8.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 4.E-01 4.E-01
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 6.E-04 6.E-04
F Study Area Wide Total DDD 1.E-03 1.E-03
F Study Area Wide Total DDE 4.E-03 4.E-03
F Study Area Wide Total DDT 2.E-03 2.E-03

Exposure Point Total 5.E-02 2.E-02 3.E-04 1.E-03 3.E-01 5.E-02 4.E-01

Notes:
a
b

Abbreviations:
-- = Not applicable. g/day = Grams per day.
DDD = Dichlorodiphenyldichloroethane. ND = Not detected in given exposure area.
DDE = Dichlorodiphenyldichloroethylene. NL = Not listed.
DDT = Dichlorodiphenyltrichloroethane. PCB = Polychlorinated Biphen
F = Fillet tissue. TEQ = Toxic Equivalents.
FZ = Fishing zone. WB = Whole body.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-117.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 2.E-03 2.E-03
WB FZ: RM 3-6 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 3-6 Cadmium 8.E-04 8.E-04
WB FZ: RM 3-6 Copper 6.E-03 6.E-03
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 6.E-03 6.E-03
WB FZ: RM 3-6 Mercury 9.E-02 9.E-02
WB FZ: RM 3-6 Nickel 4.E-03 4.E-03
WB FZ: RM 3-6 Thallium 3.E-02 3.E-02 3.E-02
WB FZ: RM 3-6 Zinc 1.E-02 1.E-02
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND
WB FZ: RM 3-6 Hexachlorobutadiene 3.E-04 3.E-04
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 1.E+00 1.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 1.E+00 1.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 3.E-01 3.E-01
WB FZ: RM 3-6 Total PCB TEQ 5.E-01 5.E-01
WB FZ: RM 3-6 Total TEQ 8.E-01 8.E-01
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3-6 Dieldrin ND
WB FZ: RM 3-6 Heptachlor 6.E-04 6.E-04
WB FZ: RM 3-6 Total Chlordanes 5.E-03 5.E-03
WB FZ: RM 3-6 Total DDD 5.E-03 5.E-03
WB FZ: RM 3-6 Total DDE 2.E-02 2.E-02
WB FZ: RM 3-6 Total DDT 7.E-03 7.E-03
WB FZ: RM 3-6 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Totalb 4.E-02 2.E-02 1.E-03 6.E-03 9.E-02 4.E-03 6.E-02 1.E+00 8.E-01

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-117.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 9.E-03 9.E-03
WB FZ: RM 6-9 Arsenic, inorganic 3.E-02 3.E-02
WB FZ: RM 6-9 Cadmium 1.E-03 1.E-03
WB FZ: RM 6-9 Copper 4.E-03 4.E-03
WB FZ: RM 6-9 Lead ND
WB FZ: RM 6-9 Manganese 6.E-03 6.E-03
WB FZ: RM 6-9 Mercury 1.E-01 1.E-01
WB FZ: RM 6-9 Nickel 4.E-03 4.E-03
WB FZ: RM 6-9 Thallium 5.E-02 5.E-02 5.E-02
WB FZ: RM 6-9 Zinc 1.E-02 1.E-02
WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 2.E-03 2.E-03
WB FZ: RM 6-9 Hexachlorobutadiene 4.E-04 4.E-04
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 2.E+00 2.E+00
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 3.E+00 3.E+00
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 3.E-01 3.E-01
WB FZ: RM 6-9 Total PCB TEQ 6.E-01 6.E-01
WB FZ: RM 6-9 Total TEQ 9.E-01 9.E-01
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 3.E-05 3.E-05
WB FZ: RM 6-9 Dieldrin 1.E-02 1.E-02
WB FZ: RM 6-9 Heptachlor ND
WB FZ: RM 6-9 Total Chlordanes 3.E-03 3.E-03
WB FZ: RM 6-9 Total DDD 7.E-03 7.E-03
WB FZ: RM 6-9 Total DDE 4.E-02 4.E-02
WB FZ: RM 6-9 Total DDT 6.E-03 6.E-03
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 7.E-02 3.E-02 1.E-03 4.E-03 1.E-01 4.E-03 1.E-01 3.E+00 9.E-01
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TABLE 5-117.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB Study Area Wide Metals
WB Study Area Wide Aluminum 6.E-03 6.E-03
WB Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
WB Study Area Wide Cadmium 1.E-03 1.E-03
WB Study Area Wide Copper 5.E-03 5.E-03
WB Study Area Wide Lead --
WB Study Area Wide Manganese 6.E-03 6.E-03
WB Study Area Wide Mercury 1.E-01 1.E-01
WB Study Area Wide Nickel 4.E-03 4.E-03
WB Study Area Wide Thallium 4.E-02 4.E-02 4.E-02
WB Study Area Wide Zinc 1.E-02 1.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 1.E-03 1.E-03
WB Study Area Wide Hexachlorobutadiene 3.E-04 3.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 2.E+00 2.E+00
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 2.E+00 2.E+00
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 3.E-01 3.E-01
WB Study Area Wide Total PCB TEQ 5.E-01 5.E-01
WB Study Area Wide Total TEQ 8.E-01 8.E-01
WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB Study Area Wide Dieldrin 7.E-03 7.E-03
WB Study Area Wide Heptachlor 4.E-04 4.E-04
WB Study Area Wide Total Chlordanes 4.E-03 4.E-03
WB Study Area Wide Total DDD 6.E-03 6.E-03
WB Study Area Wide Total DDE 3.E-02 3.E-02
WB Study Area Wide Total DDT 7.E-03 7.E-03
WB Study Area Wide Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 5.E-02 2.E-02 1.E-03 5.E-03 1.E-01 4.E-03 9.E-02 2.E+00 8.E-01
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TABLE 5-117.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 2.E-03 2.E-03
F FZ: RM 3-6 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 3-6 Cadmium 2.E-04 2.E-04
F FZ: RM 3-6 Chromium 4.E-05
F FZ: RM 3-6 Copper 1.E-03 1.E-03
F FZ: RM 3-6 Manganese 3.E-04 3.E-04
F FZ: RM 3-6 Mercury 2.E-01 2.E-01
F FZ: RM 3-6 Nickel --
F FZ: RM 3-6 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 3-6 Zinc 7.E-03 7.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 3.E-01 3.E-01
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 4.E-04 4.E-04
F FZ: RM 3-6 Total DDD 1.E-03 1.E-03
F FZ: RM 3-6 Total DDE 3.E-03 3.E-03
F FZ: RM 3-6 Total DDT 1.E-03 1.E-03

Exposure Point Total 3.E-02 1.E-02 2.E-04 1.E-03 2.E-01 3.E-02 3.E-01
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 1.E-03 1.E-03
F FZ: RM 6-9 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 6-9 Cadmium 2.E-04 2.E-04
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 1.E-03 1.E-03
F FZ: RM 6-9 Manganese 2.E-04 2.E-04
F FZ: RM 6-9 Mercury 2.E-01 2.E-01
F FZ: RM 6-9 Nickel --
F FZ: RM 6-9 Thallium 3.E-02 3.E-02 3.E-02
F FZ: RM 6-9 Zinc 7.E-03 7.E-03
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 3.E-01 3.E-01
F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND
F FZ: RM 6-9 Total DDD 1.E-03 1.E-03
F FZ: RM 6-9 Total DDE 4.E-03 4.E-03
F FZ: RM 6-9 Total DDT 2.E-03 2.E-03

Exposure Point Total 4.E-02 1.E-02 2.E-04 1.E-03 2.E-01 4.E-02 3.E-01
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TABLE 5-117.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F Study Area Wide Metals
F Study Area Wide Aluminum 1.E-03 1.E-03
F Study Area Wide Arsenic, inorganic 1.E-02 1.E-02
F Study Area Wide Cadmium 2.E-04 2.E-04
F Study Area Wide Chromium 2.E-05
F Study Area Wide Copper 1.E-03 1.E-03
F Study Area Wide Manganese 2.E-04 2.E-04
F Study Area Wide Mercury 2.E-01 2.E-01
F Study Area Wide Nickel --
F Study Area Wide Thallium 3.E-02 3.E-02 3.E-02
F Study Area Wide Zinc 7.E-03 7.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 3.E-01 3.E-01
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 3.E-04 3.E-04
F Study Area Wide Total DDD 1.E-03 1.E-03
F Study Area Wide Total DDE 3.E-03 3.E-03
F Study Area Wide Total DDT 1.E-03 1.E-03

Exposure Point Total 3.E-02 1.E-02 2.E-04 1.E-03 2.E-01 3.E-02 3.E-01

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not detected in given exposure area.
NL = Not listed.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-118.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 9.E-03 9.E-03
WB FZ: RM 3-6 Arsenic, inorganic 8.E-02 8.E-02
WB FZ: RM 3-6 Cadmium 4.E-03 4.E-03
WB FZ: RM 3-6 Copper 2.E-02 2.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 3.E-02 3.E-02
WB FZ: RM 3-6 Mercury 4.E-01 4.E-01
WB FZ: RM 3-6 Nickel 2.E-02 2.E-02
WB FZ: RM 3-6 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 3-6 Zinc 5.E-02 5.E-02
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND
WB FZ: RM 3-6 Hexachlorobutadiene 1.E-03 1.E-03
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 5.E+00 5.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 5.E+00 5.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB FZ: RM 3-6 Total PCB TEQ 2.E+00 2.E+00
WB FZ: RM 3-6 Total TEQ 3.E+00 3.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3-6 Dieldrin ND
WB FZ: RM 3-6 Heptachlor 4.E-03 4.E-03
WB FZ: RM 3-6 Total Chlordanes 2.E-02 2.E-02
WB FZ: RM 3-6 Total DDD 2.E-02 2.E-02
WB FZ: RM 3-6 Total DDE 8.E-02 8.E-02
WB FZ: RM 3-6 Total DDT 3.E-02 3.E-02
WB FZ: RM 3-6 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Totalb 2.E-01 8.E-02 5.E-03 2.E-02 4.E-01 2.E-02 3.E-01 5.E+00 3.E+00

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-118.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 7.E-02 7.E-02
WB FZ: RM 6-9 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 6-9 Cadmium 6.E-03 6.E-03
WB FZ: RM 6-9 Copper 2.E-02 2.E-02
WB FZ: RM 6-9 Lead ND
WB FZ: RM 6-9 Manganese 3.E-02 3.E-02
WB FZ: RM 6-9 Mercury 5.E-01 5.E-01
WB FZ: RM 6-9 Nickel 2.E-02 2.E-02
WB FZ: RM 6-9 Thallium 3.E-01 3.E-01 3.E-01
WB FZ: RM 6-9 Zinc 6.E-02 6.E-02
WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 1.E-02 1.E-02
WB FZ: RM 6-9 Hexachlorobutadiene 2.E-03 2.E-03
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 1.E+01 1.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 1.E+01 1.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB FZ: RM 6-9 Total PCB TEQ 3.E+00 3.E+00
WB FZ: RM 6-9 Total TEQ 5.E+00 5.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 2.E-04 2.E-04
WB FZ: RM 6-9 Dieldrin 5.E-02 5.E-02
WB FZ: RM 6-9 Heptachlor ND
WB FZ: RM 6-9 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 6-9 Total DDD 4.E-02 4.E-02
WB FZ: RM 6-9 Total DDE 2.E-01 2.E-01
WB FZ: RM 6-9 Total DDT 5.E-02 5.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 3.E-01 1.E-01 9.E-03 2.E-02 6.E-01 2.E-02 6.E-01 1.E+01 5.E+00
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TABLE 5-118.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB Study Area Wide Metals
WB Study Area Wide Aluminum 7.E-02 7.E-02
WB Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
WB Study Area Wide Cadmium 6.E-03 6.E-03
WB Study Area Wide Copper 2.E-02 2.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 3.E-02 3.E-02
WB Study Area Wide Mercury 5.E-01 5.E-01
WB Study Area Wide Nickel 2.E-02 2.E-02
WB Study Area Wide Thallium 3.E-01 3.E-01 3.E-01
WB Study Area Wide Zinc 6.E-02 6.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 1.E-02 1.E-02
WB Study Area Wide Hexachlorobutadiene 2.E-03 2.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.E+01 1.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 1.E+01 1.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB Study Area Wide Total PCB TEQ 3.E+00 3.E+00
WB Study Area Wide Total TEQ 5.E+00 5.E+00
WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 2.E-04 2.E-04
WB Study Area Wide Dieldrin 5.E-02 5.E-02
WB Study Area Wide Heptachlor 4.E-03 4.E-03
WB Study Area Wide Total Chlordanes 2.E-02 2.E-02
WB Study Area Wide Total DDD 4.E-02 4.E-02
WB Study Area Wide Total DDE 2.E-01 2.E-01
WB Study Area Wide Total DDT 5.E-02 5.E-02
WB Study Area Wide Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 1.E-01 9.E-03 2.E-02 6.E-01 2.E-02 6.E-01 1.E+01 5.E+00

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-118.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 7.E-03 7.E-03
F FZ: RM 3-6 Arsenic, inorganic 5.E-02 5.E-02
F FZ: RM 3-6 Cadmium 1.E-03 1.E-03
F FZ: RM 3-6 Chromium 2.E-04
F FZ: RM 3-6 Copper 5.E-03 5.E-03
F FZ: RM 3-6 Manganese 1.E-03 1.E-03
F FZ: RM 3-6 Mercury 9.E-01 9.E-01
F FZ: RM 3-6 Nickel --
F FZ: RM 3-6 Thallium 1.E-01 1.E-01 1.E-01
F FZ: RM 3-6 Zinc 3.E-02 3.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 1.E+00 1.E+00
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 2.E-03 2.E-03
F FZ: RM 3-6 Total DDD 5.E-03 5.E-03
F FZ: RM 3-6 Total DDE 1.E-02 1.E-02
F FZ: RM 3-6 Total DDT 4.E-03 4.E-03

Exposure Point Total 1.E-01 5.E-02 1.E-03 5.E-03 9.E-01 1.E-01 1.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 5.E-03 5.E-03
F FZ: RM 6-9 Arsenic, inorganic 6.E-02 6.E-02
F FZ: RM 6-9 Cadmium 1.E-03 1.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 5.E-03 5.E-03
F FZ: RM 6-9 Manganese 1.E-03 1.E-03
F FZ: RM 6-9 Mercury 1.E+00 1.E+00
F FZ: RM 6-9 Nickel --
F FZ: RM 6-9 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 6-9 Zinc 3.E-02 3.E-02
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 2.E+00 2.E+00
F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND
F FZ: RM 6-9 Total DDD 6.E-03 6.E-03
F FZ: RM 6-9 Total DDE 2.E-02 2.E-02
F FZ: RM 6-9 Total DDT 7.E-03 7.E-03

Exposure Point Total 2.E-01 6.E-02 1.E-03 5.E-03 1.E+00 2.E-01 2.E+00
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TABLE 5-118.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F Study Area Wide Metals
F Study Area Wide Aluminum 7.E-03 7.E-03
F Study Area Wide Arsenic, inorganic 6.E-02 6.E-02
F Study Area Wide Cadmium 1.E-03 1.E-03
F Study Area Wide Chromium 2.E-04
F Study Area Wide Copper 5.E-03 5.E-03
F Study Area Wide Manganese 1.E-03 1.E-03
F Study Area Wide Mercury 1.E+00 1.E+00
F Study Area Wide Nickel --
F Study Area Wide Thallium 2.E-01 2.E-01 2.E-01
F Study Area Wide Zinc 3.E-02 3.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 2.E+00 2.E+00
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 2.E-03 2.E-03
F Study Area Wide Total DDD 6.E-03 6.E-03
F Study Area Wide Total DDE 2.E-02 2.E-02
F Study Area Wide Total DDT 7.E-03 7.E-03

Exposure Point Total 2.E-01 6.E-02 1.E-03 5.E-03 1.E+00 2.E-01 2.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not detected in given exposure area.
NL = Not listed.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-119.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 7.E-03 7.E-03
WB FZ: RM 3-6 Arsenic, inorganic 7.E-02 7.E-02
WB FZ: RM 3-6 Cadmium 3.E-03 3.E-03
WB FZ: RM 3-6 Copper 2.E-02 2.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 2.E-02 2.E-02
WB FZ: RM 3-6 Mercury 4.E-01 4.E-01
WB FZ: RM 3-6 Nickel 2.E-02 2.E-02
WB FZ: RM 3-6 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 3-6 Zinc 5.E-02 5.E-02
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND
WB FZ: RM 3-6 Hexachlorobutadiene 1.E-03 1.E-03
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 5.E+00 5.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 5.E+00 5.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB FZ: RM 3-6 Total PCB TEQ 2.E+00 2.E+00
WB FZ: RM 3-6 Total TEQ 3.E+00 3.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3-6 Dieldrin ND
WB FZ: RM 3-6 Heptachlor 2.E-03 2.E-03
WB FZ: RM 3-6 Total Chlordanes 2.E-02 2.E-02
WB FZ: RM 3-6 Total DDD 2.E-02 2.E-02
WB FZ: RM 3-6 Total DDE 8.E-02 8.E-02
WB FZ: RM 3-6 Total DDT 3.E-02 3.E-02
WB FZ: RM 3-6 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Totalb 2.E-01 7.E-02 5.E-03 2.E-02 4.E-01 2.E-02 3.E-01 5.E+00 3.E+00

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-119.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 4.E-02 4.E-02
WB FZ: RM 6-9 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 6-9 Cadmium 5.E-03 5.E-03
WB FZ: RM 6-9 Copper 2.E-02 2.E-02
WB FZ: RM 6-9 Lead ND
WB FZ: RM 6-9 Manganese 2.E-02 2.E-02
WB FZ: RM 6-9 Mercury 5.E-01 5.E-01
WB FZ: RM 6-9 Nickel 2.E-02 2.E-02
WB FZ: RM 6-9 Thallium 2.E-01 2.E-01 2.E-01
WB FZ: RM 6-9 Zinc 6.E-02 6.E-02
WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 9.E-03 9.E-03
WB FZ: RM 6-9 Hexachlorobutadiene 1.E-03 1.E-03
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 9.E+00 9.E+00
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 1.E+01 1.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB FZ: RM 6-9 Total PCB TEQ 3.E+00 3.E+00
WB FZ: RM 6-9 Total TEQ 4.E+00 4.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 1.E-04 1.E-04
WB FZ: RM 6-9 Dieldrin 5.E-02 5.E-02
WB FZ: RM 6-9 Heptachlor ND
WB FZ: RM 6-9 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 6-9 Total DDD 3.E-02 3.E-02
WB FZ: RM 6-9 Total DDE 2.E-01 2.E-01
WB FZ: RM 6-9 Total DDT 3.E-02 3.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 3.E-01 1.E-01 6.E-03 2.E-02 5.E-01 2.E-02 5.E-01 1.E+01 4.E+00
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TABLE 5-119.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-02 2.E-02
WB Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
WB Study Area Wide Cadmium 4.E-03 4.E-03
WB Study Area Wide Copper 2.E-02 2.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 2.E-02 2.E-02
WB Study Area Wide Mercury 4.E-01 4.E-01
WB Study Area Wide Nickel 2.E-02 2.E-02
WB Study Area Wide Thallium 2.E-01 2.E-01 2.E-01
WB Study Area Wide Zinc 5.E-02 5.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 5.E-03 5.E-03
WB Study Area Wide Hexachlorobutadiene 1.E-03 1.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 7.E+00 7.E+00
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 8.E+00 8.E+00
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB Study Area Wide Total PCB TEQ 2.E+00 2.E+00
WB Study Area Wide Total TEQ 3.E+00 3.E+00
WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 9.E-05 9.E-05
WB Study Area Wide Dieldrin 3.E-02 3.E-02
WB Study Area Wide Heptachlor 2.E-03 2.E-03
WB Study Area Wide Total Chlordanes 2.E-02 2.E-02
WB Study Area Wide Total DDD 3.E-02 3.E-02
WB Study Area Wide Total DDE 1.E-01 1.E-01
WB Study Area Wide Total DDT 3.E-02 3.E-02
WB Study Area Wide Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 1.E-01 5.E-03 2.E-02 5.E-01 2.E-02 4.E-01 8.E+00 3.E+00
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TABLE 5-119.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 7.E-03 7.E-03
F FZ: RM 3-6 Arsenic, inorganic 4.E-02 4.E-02
F FZ: RM 3-6 Cadmium 8.E-04 8.E-04
F FZ: RM 3-6 Chromium 1.E-04
F FZ: RM 3-6 Copper 5.E-03 5.E-03
F FZ: RM 3-6 Manganese 1.E-03 1.E-03
F FZ: RM 3-6 Mercury 8.E-01 8.E-01
F FZ: RM 3-6 Nickel --
F FZ: RM 3-6 Thallium 9.E-02 9.E-02 9.E-02
F FZ: RM 3-6 Zinc 3.E-02 3.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 1.E+00 1.E+00
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 2.E-03 2.E-03
F FZ: RM 3-6 Total DDD 4.E-03 4.E-03
F FZ: RM 3-6 Total DDE 1.E-02 1.E-02
F FZ: RM 3-6 Total DDT 4.E-03 4.E-03

Exposure Point Total 1.E-01 4.E-02 8.E-04 5.E-03 8.E-01 1.E-01 1.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 4.E-03 4.E-03
F FZ: RM 6-9 Arsenic, inorganic 6.E-02 6.E-02
F FZ: RM 6-9 Cadmium 8.E-04 8.E-04
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 5.E-03 5.E-03
F FZ: RM 6-9 Manganese 8.E-04 8.E-04
F FZ: RM 6-9 Mercury 1.E+00 1.E+00
F FZ: RM 6-9 Nickel --
F FZ: RM 6-9 Thallium 1.E-01 1.E-01 1.E-01
F FZ: RM 6-9 Zinc 3.E-02 3.E-02
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 1.E+00 1.E+00
F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND
F FZ: RM 6-9 Total DDD 5.E-03 5.E-03
F FZ: RM 6-9 Total DDE 2.E-02 2.E-02
F FZ: RM 6-9 Total DDT 7.E-03 7.E-03

Exposure Point Total 2.E-01 6.E-02 8.E-04 5.E-03 1.E+00 2.E-01 1.E+00

DO NOT QUOTE OR CITE
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TABLE 5-119.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F Study Area Wide Metals
F Study Area Wide Aluminum 5.E-03 5.E-03
F Study Area Wide Arsenic, inorganic 5.E-02 5.E-02
F Study Area Wide Cadmium 8.E-04 8.E-04
F Study Area Wide Chromium 8.E-05
F Study Area Wide Copper 5.E-03 5.E-03
F Study Area Wide Manganese 1.E-03 1.E-03
F Study Area Wide Mercury 9.E-01 9.E-01
F Study Area Wide Nickel --
F Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
F Study Area Wide Zinc 3.E-02 3.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.E+00 1.E+00
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 1.E-03 1.E-03
F Study Area Wide Total DDD 5.E-03 5.E-03
F Study Area Wide Total DDE 1.E-02 1.E-02
F Study Area Wide Total DDT 6.E-03 6.E-03

Exposure Point Total 1.E-01 5.E-02 8.E-04 5.E-03 9.E-01 1.E-01 1.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not detected in given exposure area.
NL = Not listed.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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Table 5-120.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 2.E-02 2.E-02
WB FZ: RM 3-6 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 3-6 Cadmium 7.E-03 7.E-03
WB FZ: RM 3-6 Copper 5.E-02 5.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 5.E-02 5.E-02
WB FZ: RM 3-6 Mercury 7.E-01 7.E-01
WB FZ: RM 3-6 Nickel 3.E-02 3.E-02
WB FZ: RM 3-6 Thallium 3.E-01 3.E-01 3.E-01
WB FZ: RM 3-6 Zinc 1.E-01 1.E-01
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND
WB FZ: RM 3-6 Hexachlorobutadiene 3.E-03 3.E-03
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 9.E+00 9.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 1.E+01 1.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB FZ: RM 3-6 Total PCB TEQ 4.E+00 4.E+00
WB FZ: RM 3-6 Total TEQ 7.E+00 7.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3-6 Dieldrin ND
WB FZ: RM 3-6 Heptachlor 7.E-03 7.E-03
WB FZ: RM 3-6 Total Chlordanes 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDD 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDE 2.E-01 2.E-01
WB FZ: RM 3-6 Total DDT 6.E-02 6.E-02
WB FZ: RM 3-6 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Totalb 4.E-01 1.E-01 1.E-02 5.E-02 8.E-01 3.E-02 6.E-01 1.E+01 7.E+00

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern
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Table 5-120.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 1.E-01 1.E-01
WB FZ: RM 6-9 Arsenic, inorganic 3.E-01 3.E-01
WB FZ: RM 6-9 Cadmium 1.E-02 1.E-02
WB FZ: RM 6-9 Copper 4.E-02 4.E-02
WB FZ: RM 6-9 Lead ND
WB FZ: RM 6-9 Manganese 5.E-02 5.E-02
WB FZ: RM 6-9 Mercury 9.E-01 9.E-01
WB FZ: RM 6-9 Nickel 4.E-02 4.E-02
WB FZ: RM 6-9 Thallium 5.E-01 5.E-01 5.E-01
WB FZ: RM 6-9 Zinc 1.E-01 1.E-01
WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 2.E-02 2.E-02
WB FZ: RM 6-9 Hexachlorobutadiene 5.E-03 5.E-03
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 3.E+01 3.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 3.E+01 3.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 6-9 Total PCB TEQ 7.E+00 7.E+00
WB FZ: RM 6-9 Total TEQ 9.E+00 9.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 4.E-04 4.E-04
WB FZ: RM 6-9 Dieldrin 1.E-01 1.E-01
WB FZ: RM 6-9 Heptachlor ND
WB FZ: RM 6-9 Total Chlordanes 3.E-02 3.E-02
WB FZ: RM 6-9 Total DDD 8.E-02 8.E-02
WB FZ: RM 6-9 Total DDE 3.E-01 3.E-01
WB FZ: RM 6-9 Total DDT 9.E-02 9.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 6.E-01 3.E-01 2.E-02 4.E-02 1.E+00 4.E-02 1.E+00 3.E+01 9.E+00
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Table 5-120.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-01 1.E-01
WB Study Area Wide Arsenic, inorganic 3.E-01 3.E-01
WB Study Area Wide Cadmium 1.E-02 1.E-02
WB Study Area Wide Copper 5.E-02 5.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 5.E-02 5.E-02
WB Study Area Wide Mercury 9.E-01 9.E-01
WB Study Area Wide Nickel 4.E-02 4.E-02
WB Study Area Wide Thallium 5.E-01 5.E-01 5.E-01
WB Study Area Wide Zinc 1.E-01 1.E-01
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 2.E-02 2.E-02
WB Study Area Wide Hexachlorobutadiene 5.E-03 5.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+01 3.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 3.E+01 3.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB Study Area Wide Total PCB TEQ 7.E+00 7.E+00
WB Study Area Wide Total TEQ 9.E+00 9.E+00
WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 4.E-04 4.E-04
WB Study Area Wide Dieldrin 1.E-01 1.E-01
WB Study Area Wide Heptachlor 7.E-03 7.E-03
WB Study Area Wide Total Chlordanes 4.E-02 4.E-02
WB Study Area Wide Total DDD 8.E-02 8.E-02
WB Study Area Wide Total DDE 3.E-01 3.E-01
WB Study Area Wide Total DDT 9.E-02 9.E-02
WB Study Area Wide Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 6.E-01 3.E-01 2.E-02 5.E-02 1.E+00 4.E-02 1.E+00 3.E+01 9.E+00
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Table 5-120.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 1.E-02 1.E-02
F FZ: RM 3-6 Arsenic, inorganic 9.E-02 9.E-02
F FZ: RM 3-6 Cadmium 2.E-03 2.E-03
F FZ: RM 3-6 Chromium 4.E-04
F FZ: RM 3-6 Copper 9.E-03 9.E-03
F FZ: RM 3-6 Manganese 2.E-03 2.E-03
F FZ: RM 3-6 Mercury 2.E+00 2.E+00
F FZ: RM 3-6 Nickel --
F FZ: RM 3-6 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 3-6 Zinc 6.E-02 6.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 2.E+00 2.E+00
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 4.E-03 4.E-03
F FZ: RM 3-6 Total DDD 1.E-02 1.E-02
F FZ: RM 3-6 Total DDE 3.E-02 3.E-02
F FZ: RM 3-6 Total DDT 8.E-03 8.E-03

Exposure Point Total 3.E-01 9.E-02 2.E-03 9.E-03 2.E+00 3.E-01 2.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 9.E-03 9.E-03
F FZ: RM 6-9 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 6-9 Cadmium 2.E-03 2.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 9.E-03 9.E-03
F FZ: RM 6-9 Manganese 2.E-03 2.E-03
F FZ: RM 6-9 Mercury 2.E+00 2.E+00
F FZ: RM 6-9 Nickel --
F FZ: RM 6-9 Thallium 3.E-01 3.E-01 3.E-01
F FZ: RM 6-9 Zinc 6.E-02 6.E-02
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 3.E+00 3.E+00
F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND
F FZ: RM 6-9 Total DDD 1.E-02 1.E-02
F FZ: RM 6-9 Total DDE 3.E-02 3.E-02
F FZ: RM 6-9 Total DDT 1.E-02 1.E-02

Exposure Point Total 4.E-01 1.E-01 2.E-03 9.E-03 2.E+00 4.E-01 3.E+00
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Table 5-120.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F Study Area Wide Metals
F Study Area Wide Aluminum 1.E-02 1.E-02
F Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
F Study Area Wide Cadmium 2.E-03 2.E-03
F Study Area Wide Chromium 4.E-04
F Study Area Wide Copper 9.E-03 9.E-03
F Study Area Wide Manganese 2.E-03 2.E-03
F Study Area Wide Mercury 2.E+00 2.E+00
F Study Area Wide Nickel --
F Study Area Wide Thallium 3.E-01 3.E-01 3.E-01
F Study Area Wide Zinc 6.E-02 6.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 3.E+00 3.E+00
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 4.E-03 4.E-03
F Study Area Wide Total DDD 1.E-02 1.E-02
F Study Area Wide Total DDE 3.E-02 3.E-02
F Study Area Wide Total DDT 1.E-02 1.E-02

Exposure Point Total 4.E-01 1.E-01 2.E-03 9.E-03 2.E+00 4.E-01 3.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not detected in given exposure area.
NL = Not listed.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-121.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 1.E-02 1.E-02
WB FZ: RM 3-6 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 3-6 Cadmium 7.E-03 7.E-03
WB FZ: RM 3-6 Copper 5.E-02 5.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 5.E-02 5.E-02
WB FZ: RM 3-6 Mercury 7.E-01 7.E-01
WB FZ: RM 3-6 Nickel 3.E-02 3.E-02
WB FZ: RM 3-6 Thallium 2.E-01 2.E-01 2.E-01
WB FZ: RM 3-6 Zinc 1.E-01 1.E-01
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND
WB FZ: RM 3-6 Hexachlorobutadiene 3.E-03 3.E-03
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 9.E+00 9.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 1.E+01 1.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 3-6 Total PCB TEQ 4.E+00 4.E+00
WB FZ: RM 3-6 Total TEQ 6.E+00 6.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3-6 Dieldrin ND
WB FZ: RM 3-6 Heptachlor 5.E-03 5.E-03
WB FZ: RM 3-6 Total Chlordanes 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDD 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDE 2.E-01 2.E-01
WB FZ: RM 3-6 Total DDT 6.E-02 6.E-02
WB FZ: RM 3-6 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Totalb 3.E-01 1.E-01 9.E-03 5.E-02 8.E-01 3.E-02 5.E-01 1.E+01 6.E+00

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-121.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 8.E-02 8.E-02
WB FZ: RM 6-9 Arsenic, inorganic 2.E-01 2.E-01
WB FZ: RM 6-9 Cadmium 9.E-03 9.E-03
WB FZ: RM 6-9 Copper 4.E-02 4.E-02
WB FZ: RM 6-9 Lead ND
WB FZ: RM 6-9 Manganese 4.E-02 4.E-02
WB FZ: RM 6-9 Mercury 9.E-01 9.E-01
WB FZ: RM 6-9 Nickel 4.E-02 4.E-02
WB FZ: RM 6-9 Thallium 4.E-01 4.E-01 4.E-01
WB FZ: RM 6-9 Zinc 1.E-01 1.E-01
WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 2.E-02 2.E-02
WB FZ: RM 6-9 Hexachlorobutadiene 3.E-03 3.E-03
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 2.E+01 2.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 6-9 Total PCB TEQ 5.E+00 5.E+00
WB FZ: RM 6-9 Total TEQ 7.E+00 7.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 2.E-04 2.E-04
WB FZ: RM 6-9 Dieldrin 1.E-01 1.E-01
WB FZ: RM 6-9 Heptachlor ND
WB FZ: RM 6-9 Total Chlordanes 2.E-02 2.E-02
WB FZ: RM 6-9 Total DDD 6.E-02 6.E-02
WB FZ: RM 6-9 Total DDE 3.E-01 3.E-01
WB FZ: RM 6-9 Total DDT 5.E-02 5.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 6.E-01 2.E-01 1.E-02 4.E-02 1.E+00 4.E-02 1.E+00 2.E+01 7.E+00
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This document is currently under review by US EPA and its federal, state, and
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TABLE 5-121.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB Study Area Wide Metals
WB Study Area Wide Aluminum 5.E-02 5.E-02
WB Study Area Wide Arsenic, inorganic 2.E-01 2.E-01
WB Study Area Wide Cadmium 8.E-03 8.E-03
WB Study Area Wide Copper 4.E-02 4.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 5.E-02 5.E-02
WB Study Area Wide Mercury 8.E-01 8.E-01
WB Study Area Wide Nickel 3.E-02 3.E-02
WB Study Area Wide Thallium 3.E-01 3.E-01 3.E-01
WB Study Area Wide Zinc 1.E-01 1.E-01
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 9.E-03 9.E-03
WB Study Area Wide Hexachlorobutadiene 3.E-03 3.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.E+01 1.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 2.E+01 2.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB Study Area Wide Total PCB TEQ 4.E+00 4.E+00
WB Study Area Wide Total TEQ 7.E+00 7.E+00
WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 2.E-04 2.E-04
WB Study Area Wide Dieldrin 6.E-02 6.E-02
WB Study Area Wide Heptachlor 3.E-03 3.E-03
WB Study Area Wide Total Chlordanes 3.E-02 3.E-02
WB Study Area Wide Total DDD 5.E-02 5.E-02
WB Study Area Wide Total DDE 2.E-01 2.E-01
WB Study Area Wide Total DDT 5.E-02 5.E-02
WB Study Area Wide Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 4.E-01 2.E-01 1.E-02 4.E-02 9.E-01 4.E-02 8.E-01 2.E+01 7.E+00
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TABLE 5-121.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 1.E-02 1.E-02
F FZ: RM 3-6 Arsenic, inorganic 8.E-02 8.E-02
F FZ: RM 3-6 Cadmium 2.E-03 2.E-03
F FZ: RM 3-6 Chromium 3.E-04
F FZ: RM 3-6 Copper 9.E-03 9.E-03
F FZ: RM 3-6 Manganese 2.E-03 2.E-03
F FZ: RM 3-6 Mercury 2.E+00 2.E+00
F FZ: RM 3-6 Nickel --
F FZ: RM 3-6 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 3-6 Zinc 6.E-02 6.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 2.E+00 2.E+00
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 3.E-03 3.E-03
F FZ: RM 3-6 Total DDD 9.E-03 9.E-03
F FZ: RM 3-6 Total DDE 2.E-02 2.E-02
F FZ: RM 3-6 Total DDT 8.E-03 8.E-03

Exposure Point Total 2.E-01 8.E-02 2.E-03 9.E-03 2.E+00 2.E-01 2.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 8.E-03 8.E-03
F FZ: RM 6-9 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 6-9 Cadmium 2.E-03 2.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 9.E-03 9.E-03
F FZ: RM 6-9 Manganese 2.E-03 2.E-03
F FZ: RM 6-9 Mercury 2.E+00 2.E+00
F FZ: RM 6-9 Nickel --
F FZ: RM 6-9 Thallium 3.E-01 3.E-01 3.E-01
F FZ: RM 6-9 Zinc 6.E-02 6.E-02
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 3.E+00 3.E+00
F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND
F FZ: RM 6-9 Total DDD 1.E-02 1.E-02
F FZ: RM 6-9 Total DDE 3.E-02 3.E-02
F FZ: RM 6-9 Total DDT 1.E-02 1.E-02

Exposure Point Total 3.E-01 1.E-01 2.E-03 9.E-03 2.E+00 3.E-01 3.E+00
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TABLE 5-121.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F Study Area Wide Metals
F Study Area Wide Aluminum 1.E-02 1.E-02
F Study Area Wide Arsenic, inorganic 9.E-02 9.E-02
F Study Area Wide Cadmium 2.E-03 2.E-03
F Study Area Wide Chromium 2.E-04
F Study Area Wide Copper 9.E-03 9.E-03
F Study Area Wide Manganese 2.E-03 2.E-03
F Study Area Wide Mercury 2.E+00 2.E+00
F Study Area Wide Nickel --
F Study Area Wide Thallium 2.E-01 2.E-01 2.E-01
F Study Area Wide Zinc 6.E-02 6.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 2.E+00 2.E+00
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 3.E-03 3.E-03
F Study Area Wide Total DDD 9.E-03 9.E-03
F Study Area Wide Total DDE 3.E-02 3.E-02
F Study Area Wide Total DDT 1.E-02 1.E-02

Exposure Point Total 3.E-01 9.E-02 2.E-03 9.E-03 2.E+00 3.E-01 2.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not detected in given exposure area.
NL = Not listed.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-122.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB tissue Study Area Wide Metals
Aluminum 4.9E+01 mg/kg -- 4.2E-02 -- 2.2E-02 -- 5.2E-03 -- 1.0E+00 9.9E-02 1.E-01 5.1E-02 5.E-02 1.2E-02 1.E-02
Antimony 1.3E-01 mg/kg -- 1.2E-04 -- 6.0E-05 -- 1.4E-05 -- 4.0E-04 2.7E-04 7.E-01 1.4E-04 4.E-01 3.4E-05 8.E-02
Arsenic, inorganic 2.3E-02 mg/kg 1.5E+00 2.0E-05 3.E-05 1.0E-05 2.E-05 2.4E-06 4.E-06 3.0E-04 4.6E-05 2.E-01 2.4E-05 8.E-02 5.7E-06 2.E-02
Cadmium 3.2E-02 mg/kg -- 2.8E-05 -- 1.4E-05 -- 3.4E-06 -- 1.0E-03 6.5E-05 6.E-02 3.3E-05 3.E-02 8.0E-06 8.E-03
Chromiumd 6.3E-01 mg/kg -- 5.5E-04 -- 2.8E-04 -- 6.8E-05 -- 1.5E+00 1.3E-03 9.E-04 6.6E-04 4.E-04 1.6E-04 1.E-04
Copper 9.6E-01 mg/kg -- 8.3E-04 -- 4.3E-04 -- 1.0E-04 -- 4.0E-02 1.9E-03 5.E-02 1.0E-03 2.E-02 2.4E-04 6.E-03
Lead 4.6E+01 mg/kg NL 4.0E-02 -- 2.1E-02 -- 5.0E-03 -- NL 9.4E-02 -- 4.8E-02 -- 1.2E-02 --
Manganese 5.1E+00 mg/kg -- 4.4E-03 -- 2.3E-03 -- 5.5E-04 -- 1.4E-01 1.0E-02 7.E-02 5.3E-03 4.E-02 1.3E-03 9.E-03
Mercury 6.0E-02 mg/kg -- 5.2E-05 -- 2.7E-05 -- 6.4E-06 -- 1.0E-04 1.2E-04 1.E+00 6.3E-05 6.E-01 1.5E-05 2.E-01
Nickel 3.7E-01 mg/kg -- 3.2E-04 -- 1.6E-04 -- 3.9E-05 -- 2.0E-02 7.5E-04 4.E-02 3.8E-04 2.E-02 9.2E-05 5.E-03
Selenium 4.6E-01 mg/kg -- 4.0E-04 -- 2.1E-04 -- 4.9E-05 -- 5.0E-03 9.3E-04 2.E-01 4.8E-04 1.E-01 1.1E-04 2.E-02
Silver 5.2E-03 mg/kg -- 4.5E-06 -- 2.3E-06 -- 5.6E-07 -- 5.0E-03 1.1E-05 2.E-03 5.4E-06 1.E-03 1.3E-06 3.E-04
Thallium 7.2E-03 mg/kg -- 6.3E-06 -- 3.2E-06 -- 7.7E-07 -- 6.6E-05 1.5E-05 2.E-01 7.5E-06 1.E-01 1.8E-06 3.E-02
Zinc 3.6E+01 mg/kg -- 3.1E-02 -- 1.6E-02 -- 3.8E-03 -- 3.0E-01 7.3E-02 2.E-01 3.7E-02 1.E-01 9.0E-03 3.E-02
Butyltins
Butyltin ion 4.2E-03 mg/kg -- 3.7E-06 -- 1.9E-06 -- 4.5E-07 -- 3.0E-04 8.6E-06 3.E-02 4.4E-06 1.E-02 1.1E-06 4.E-03
Dibutyltin ion 1.2E-03 mg/kg -- 1.0E-06 -- 5.2E-07 -- 1.3E-07 -- 3.0E-04 2.4E-06 8.E-03 1.2E-06 4.E-03 2.9E-07 1.E-03
Tributyltin ion 2.1E-03 mg/kg -- 1.8E-06 -- 9.5E-07 -- 2.3E-07 -- 3.0E-04 4.3E-06 1.E-02 2.2E-06 7.E-03 5.3E-07 2.E-03
PAHs
1-Methylnaphthalene 2.7E-03 mg/kg 2.9E-02 2.3E-06 7.E-08 1.2E-06 3.E-08 2.9E-07 8.E-09 7.0E-02 5.5E-06 8.E-05 2.8E-06 4.E-05 6.7E-07 1.E-05
2-Methylnaphthalene 8.1E-03 mg/kg -- 7.0E-06 -- 3.6E-06 -- 8.6E-07 -- 4.0E-03 1.6E-05 4.E-03 8.4E-06 2.E-03 2.0E-06 5.E-04
Acenaphthene 2.0E-02 mg/kg -- 1.7E-05 -- 8.7E-06 -- 2.1E-06 -- 6.0E-02 4.0E-05 7.E-04 2.0E-05 3.E-04 4.9E-06 8.E-05
Acenaphthylene 1.1E-03 mg/kg -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 -- 6.0E-02 2.2E-06 4.E-05 1.1E-06 2.E-05 2.7E-07 4.E-06
Anthracene 1.8E-03 mg/kg -- 1.6E-06 -- 8.1E-07 -- 2.0E-07 -- 3.0E-01 3.7E-06 1.E-05 1.9E-06 6.E-06 4.6E-07 2.E-06
Benzo(a)anthracene 1.9E-04 mg/kg 7.3E-01 1.6E-07 1.E-07 8.3E-08 6.E-08 2.0E-08 1.E-08 -- 3.8E-07 -- 1.9E-07 -- 4.6E-08 --
Benzo(a)pyrene 2.5E-04 mg/kg 7.3E+00 2.1E-07 2.E-06 1.1E-07 8.E-07 2.6E-08 2.E-07 -- 5.0E-07 -- 2.6E-07 -- 6.2E-08 --
Benzo(b)fluoranthene 3.4E-04 mg/kg 7.3E-01 3.0E-07 2.E-07 1.5E-07 1.E-07 3.6E-08 3.E-08 -- 6.9E-07 -- 3.5E-07 -- 8.5E-08 --
Benzo(g,h,i)perylene 3.0E-04 mg/kg -- 2.6E-07 -- 1.3E-07 -- 3.2E-08 -- 3.0E-02 6.0E-07 2.E-05 3.1E-07 1.E-05 7.4E-08 2.E-06
Benzo(k)fluoranthene 1.8E-04 mg/kg 7.3E-02 1.5E-07 1.E-08 8.0E-08 6.E-09 1.9E-08 1.E-09 -- 3.6E-07 -- 1.9E-07 -- 4.5E-08 --
Chrysene 1.6E-04 mg/kg 7.3E-03 1.4E-07 1.E-09 7.2E-08 5.E-10 1.7E-08 1.E-10 -- 3.3E-07 -- 1.7E-07 -- 4.0E-08 --
Dibenzo(a,h)anthracene 1.0E-04 mg/kg 7.3E+00 8.9E-08 7.E-07 4.6E-08 3.E-07 1.1E-08 8.E-08 -- 2.1E-07 -- 1.1E-07 -- 2.6E-08 --
Dibenzothiophene 4.1E-03 mg/kg -- 3.6E-06 -- 1.8E-06 -- 4.4E-07 -- 4.0E-02 8.3E-06 2.E-04 4.3E-06 1.E-04 1.0E-06 3.E-05
Fluoranthene 1.5E-02 mg/kg -- 1.3E-05 -- 6.5E-06 -- 1.6E-06 -- 4.0E-02 3.0E-05 7.E-04 1.5E-05 4.E-04 3.7E-06 9.E-05
Fluorene 8.6E-03 mg/kg -- 7.5E-06 -- 3.9E-06 -- 9.2E-07 -- 4.0E-02 1.8E-05 4.E-04 9.0E-06 2.E-04 2.2E-06 5.E-05
Indeno(1,2,3-cd)pyrene 2.8E-04 mg/kg 7.3E-01 2.4E-07 2.E-07 1.2E-07 9.E-08 3.0E-08 2.E-08 -- 5.6E-07 -- 2.9E-07 -- 6.9E-08 --
Naphthalene 1.0E-02 mg/kg -- 8.8E-06 -- 4.5E-06 -- 1.1E-06 -- 2.0E-02 2.1E-05 1.E-03 1.1E-05 5.E-04 2.5E-06 1.E-04
Phenanthrene 2.3E-02 mg/kg -- 2.0E-05 -- 1.0E-05 -- 2.5E-06 -- 3.0E-02 4.7E-05 2.E-03 2.4E-05 8.E-04 5.8E-06 2.E-04
Pyrene 3.6E-03 mg/kg -- 3.1E-06 -- 1.6E-06 -- 3.9E-07 -- 3.0E-02 7.3E-06 2.E-04 3.7E-06 1.E-04 9.0E-07 3.E-05
Total Carcinogenic PAHse -- mg/kg -- -- 3.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 3.0E+00 mg/kg 1.4E-02 2.6E-03 4.E-05 1.4E-03 2.E-05 3.3E-04 5.E-06 2.0E-02 6.2E-03 3.E-01 3.2E-03 2.E-01 7.6E-04 4.E-02
Dibutyl phthalate 9.3E-03 mg/kg -- 8.0E-06 -- 4.1E-06 -- 9.9E-07 -- 1.0E-01 1.9E-05 2.E-04 9.6E-06 1.E-04 2.3E-06 2.E-05
Diethyl phthalate 2.5E-03 mg/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 8.0E-01 5.1E-06 6.E-06 2.6E-06 3.E-06 6.3E-07 8.E-07
Di-n-octyl phthalate 5.3E-01 mg/kg -- 4.6E-04 -- 2.3E-04 -- 5.6E-05 -- 1.0E-01 1.1E-03 1.E-02 5.5E-04 5.E-03 1.3E-04 1.E-03

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 142 g/dayChemical of
Potential Concerna Tissue Type Exposure Point

EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral RfD

mg/kg-day
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Portland Harbor RI/FS
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Appendix F: BHHRA
September 23, 2009

TABLE 5-122.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 142 g/dayChemical of
Potential Concerna Tissue Type Exposure Point

EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral RfD

mg/kg-day

SVOCs
Benzoic acid 2.3E-01 mg/kg -- 2.0E-04 -- 1.0E-04 -- 2.5E-05 -- 4.0E+00 4.7E-04 1.E-04 2.4E-04 6.E-05 5.8E-05 1.E-05
Benzyl alcohol 2.6E-02 mg/kg -- 2.2E-05 -- 1.2E-05 -- 2.8E-06 -- 5.0E-01 5.2E-05 1.E-04 2.7E-05 5.E-05 6.4E-06 1.E-05
Bis(2-chloroethoxy) methane 9.3E-03 mg/kg -- 8.1E-06 -- 4.1E-06 -- 9.9E-07 -- 3.0E-03 1.9E-05 6.E-03 9.7E-06 3.E-03 2.3E-06 8.E-04
Dibenzofuran 5.0E-03 mg/kg -- 4.4E-06 -- 2.3E-06 -- 5.4E-07 -- 4.0E-02 1.0E-05 3.E-04 5.3E-06 1.E-04 1.3E-06 3.E-05
Hexachlorobenzene 3.6E-03 mg/kg 1.6E+00 3.1E-06 5.E-06 1.6E-06 3.E-06 3.8E-07 6.E-07 8.0E-04 7.3E-06 9.E-03 3.7E-06 5.E-03 9.0E-07 1.E-03
Hexachlorobutadiene 7.0E-04 mg/kg 7.8E-02 6.0E-07 5.E-08 3.1E-07 2.E-08 7.4E-08 6.E-09 1.0E-03 1.4E-06 1.E-03 7.3E-07 7.E-04 1.7E-07 2.E-04
Isophorone 1.5E-03 mg/kg 9.5E-04 1.3E-06 1.E-09 6.6E-07 6.E-10 1.6E-07 2.E-10 2.0E-01 3.0E-06 1.E-05 1.5E-06 8.E-06 3.7E-07 2.E-06
Phenols
4-Methylphenol 3.3E-03 mg/kg -- 2.8E-06 -- 1.5E-06 -- 3.5E-07 -- 5.0E-03 6.6E-06 1.E-03 3.4E-06 7.E-04 8.1E-07 2.E-04
4-Nitrophenol 4.6E-03 mg/kg -- 4.0E-06 -- 2.1E-06 -- 5.0E-07 -- 5.0E-03 9.4E-06 2.E-03 4.8E-06 1.E-03 1.2E-06 2.E-04
Phenol 7.8E-02 mg/kg -- 6.8E-05 -- 3.5E-05 -- 8.4E-06 -- 3.0E-01 1.6E-04 5.E-04 8.2E-05 3.E-04 2.0E-05 7.E-05
Polychlorinated Biphenyls 
Total Aroclors 2.7E+00 mg/kg 2.0E+00 2.3E-03 5.E-03 1.2E-03 2.E-03 2.9E-04 6.E-04 2.0E-05 5.4E-03 3.E+02 2.8E-03 1.E+02 6.7E-04 3.E+01
Total PCB Congeners 3.5E+00 mg/kg NA 3.0E-03 -- 1.6E-03 -- 3.8E-04 -- NA 7.1E-03 -- 3.7E-03 -- 8.8E-04 --
Total PCBs, Adjusted 3.4E+00 mg/kg 2.0E+00 3.0E-03 6.E-03 1.5E-03 3.E-03 3.7E-04 7.E-04 2.0E-05 7.0E-03 3.E+02 3.6E-03 2.E+02 8.6E-04 4.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 5.0E-06 mg/kg 1.3E+05 4.3E-09 6.E-04 2.2E-09 3.E-04 5.3E-10 7.E-05 1.0E-09 1.0E-08 1.E+01 5.2E-09 5.E+00 1.2E-09 1.E+00
Total PCB TEQ 1.1E-05 mg/kg 1.3E+05 9.4E-09 1.E-03 4.8E-09 6.E-04 1.2E-09 2.E-04 1.0E-09 2.2E-08 2.E+01 1.1E-08 1.E+01 2.7E-09 3.E+00
Total TEQ -- mg/kg -- -- 2.E-03 -- 9.E-04 -- 2.E-04 -- -- 3.E+01 -- 2.E+01 -- 4.E+00
Pesticides
Aldrin 4.3E-05 mg/kg 1.7E+01 3.7E-08 6.E-07 1.9E-08 3.E-07 4.6E-09 8.E-08 3.0E-05 8.6E-08 3.E-03 4.4E-08 1.E-03 1.1E-08 4.E-04
alpha-Hexachlorocyclohexane 3.7E-04 mg/kg 6.3E+00 3.2E-07 2.E-06 1.6E-07 1.E-06 3.9E-08 2.E-07 8.0E-03 7.5E-07 9.E-05 3.8E-07 5.E-05 9.2E-08 1.E-05
beta-Hexachlorocyclohexane 1.3E-05 mg/kg 1.8E+00 1.1E-08 2.E-08 5.6E-09 1.E-08 1.4E-09 2.E-09 6.0E-04 2.6E-08 4.E-05 1.3E-08 2.E-05 3.2E-09 5.E-06
Dieldrin 2.8E-03 mg/kg 1.6E+01 2.4E-06 4.E-05 1.2E-06 2.E-05 3.0E-07 5.E-06 5.0E-05 5.6E-06 1.E-01 2.9E-06 6.E-02 6.9E-07 1.E-02
Endrin 1.5E-05 mg/kg -- 1.3E-08 -- 6.5E-09 -- 1.6E-09 -- 3.0E-04 3.0E-08 1.E-04 1.5E-08 5.E-05 3.7E-09 1.E-05
Endrin aldehyde 3.4E-06 mg/kg -- 3.0E-09 -- 1.5E-09 -- 3.7E-10 -- 3.0E-04 6.9E-09 2.E-05 3.6E-09 1.E-05 8.5E-10 3.E-06
Endrin ketone 7.6E-06 mg/kg -- 6.6E-09 -- 3.4E-09 -- 8.1E-10 -- 3.0E-04 1.5E-08 5.E-05 7.9E-09 3.E-05 1.9E-09 6.E-06
gamma-Hexachlorocyclohexane 4.9E-04 mg/kg 1.1E+00 4.3E-07 5.E-07 2.2E-07 2.E-07 5.3E-08 6.E-08 3.0E-04 1.0E-06 3.E-03 5.1E-07 2.E-03 1.2E-07 4.E-04
Heptachlor 4.5E-04 mg/kg 4.5E+00 4.0E-07 2.E-06 2.0E-07 9.E-07 4.9E-08 2.E-07 5.0E-04 9.2E-07 2.E-03 4.7E-07 9.E-04 1.1E-07 2.E-04
Heptachlor epoxide 7.3E-05 mg/kg 9.1E+00 6.4E-08 6.E-07 3.3E-08 3.E-07 7.8E-09 7.E-08 1.3E-05 1.5E-07 1.E-02 7.6E-08 6.E-03 1.8E-08 1.E-03
Methoxychlor 1.3E-03 mg/kg -- 1.2E-06 -- 5.9E-07 -- 1.4E-07 -- 5.0E-03 2.7E-06 5.E-04 1.4E-06 3.E-04 3.3E-07 7.E-05
Total Chlordanes 2.6E-02 mg/kg 3.5E-01 2.3E-05 8.E-06 1.2E-05 4.E-06 2.8E-06 1.E-06 5.0E-04 5.3E-05 1.E-01 2.7E-05 5.E-02 6.6E-06 1.E-02
Total DDD 5.6E-02 mg/kg 2.4E-01 4.9E-05 1.E-05 2.5E-05 6.E-06 6.0E-06 1.E-06 5.0E-04 1.1E-04 2.E-01 5.9E-05 1.E-01 1.4E-05 3.E-02
Total DDE 1.1E-01 mg/kg 3.4E-01 9.7E-05 3.E-05 5.0E-05 2.E-05 1.2E-05 4.E-06 5.0E-04 2.3E-04 5.E-01 1.2E-04 2.E-01 2.8E-05 6.E-02
Total DDT 4.7E-02 mg/kg 3.4E-01 4.1E-05 1.E-05 2.1E-05 7.E-06 5.1E-06 2.E-06 5.0E-04 9.6E-05 2.E-01 4.9E-05 1.E-01 1.2E-05 2.E-02
Total Endosulfan 4.1E-03 mg/kg -- 3.5E-06 -- 1.8E-06 -- 4.4E-07 -- 6.0E-03 8.2E-06 1.E-03 4.2E-06 7.E-04 1.0E-06 2.E-04

Exposure Area Totalf 8.E-03 4.E-03 1.E-03
Fillet Study Area Wide Metals

Aluminum 5.0E+00 mg/kg -- 4.3E-03 -- 2.2E-03 -- 5.3E-04 -- 1.0E+00 1.0E-02 1.E-02 5.2E-03 5.E-03 1.2E-03 1.E-03
Antimony 1.3E-03 mg/kg -- 1.1E-06 -- 5.6E-07 -- 1.3E-07 -- 4.0E-04 2.5E-06 6.E-03 1.3E-06 3.E-03 3.1E-07 8.E-04
Arsenic, inorganic 1.3E-02 mg/kg 1.5E+00 1.2E-05 2.E-05 6.0E-06 9.E-06 1.4E-06 2.E-06 3.0E-04 2.7E-05 9.E-02 1.4E-05 5.E-02 3.3E-06 1.E-02
Cadmium 2.0E-03 mg/kg -- 1.7E-06 -- 8.7E-07 -- 2.1E-07 -- 1.0E-03 4.0E-06 4.E-03 2.0E-06 2.E-03 4.9E-07 5.E-04
Chromium 7.3E-01 mg/kg -- 6.3E-04 -- 3.2E-04 -- 7.8E-05 -- 1.5E+00 1.5E-03 1.E-03 7.6E-04 5.E-04 1.8E-04 1.E-04
Copper 3.6E-01 mg/kg -- 3.1E-04 -- 1.6E-04 -- 3.8E-05 -- 4.0E-02 7.3E-04 2.E-02 3.7E-04 9.E-03 9.0E-05 2.E-03
Lead 6.2E-02 mg/kg NL 5.4E-05 -- 2.8E-05 -- 6.6E-06 -- NL 1.3E-04 -- 6.5E-05 -- 1.6E-05 --
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TABLE 5-122.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 142 g/dayChemical of
Potential Concerna Tissue Type Exposure Point

EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral RfD

mg/kg-day

Manganese 8.5E-01 mg/kg -- 7.4E-04 -- 3.8E-04 -- 9.1E-05 -- 1.4E-01 1.7E-03 1.E-02 8.8E-04 6.E-03 2.1E-04 2.E-03
Mercury 1.3E-01 mg/kg -- 1.2E-04 -- 6.0E-05 -- 1.4E-05 -- 1.0E-04 2.7E-04 3.E+00 1.4E-04 1.E+00 3.3E-05 3.E-01
Nickel 9.4E-02 mg/kg -- 8.1E-05 -- 4.2E-05 -- 1.0E-05 -- 2.0E-02 1.9E-04 9.E-03 9.8E-05 5.E-03 2.3E-05 1.E-03
Selenium 1.2E+00 mg/kg -- 1.0E-03 -- 5.4E-04 -- 1.3E-04 -- 5.0E-03 2.4E-03 5.E-01 1.3E-03 3.E-01 3.0E-04 6.E-02
Silver 5.0E-04 mg/kg -- 4.3E-07 -- 2.2E-07 -- 5.4E-08 -- 5.0E-03 1.0E-06 2.E-04 5.2E-07 1.E-04 1.3E-07 3.E-05
Thallium 5.1E-03 mg/kg -- 4.4E-06 -- 2.3E-06 -- 5.4E-07 -- 6.6E-05 1.0E-05 2.E-01 5.3E-06 8.E-02 1.3E-06 2.E-02
Zinc 1.3E+01 mg/kg -- 1.1E-02 -- 5.8E-03 -- 1.4E-03 -- 3.0E-01 2.6E-02 9.E-02 1.3E-02 4.E-02 3.2E-03 1.E-02
Butyltins
Butyltin ion 3.0E-04 mg/kg -- 2.6E-07 -- 1.3E-07 -- 3.2E-08 -- 3.0E-04 6.1E-07 2.E-03 3.1E-07 1.E-03 7.5E-08 3.E-04
Dibutyltin ion 2.0E-03 mg/kg -- 1.7E-06 -- 8.8E-07 -- 2.1E-07 -- 3.0E-04 4.0E-06 1.E-02 2.1E-06 7.E-03 4.9E-07 2.E-03
Tributyltin ion 1.9E-03 mg/kg -- 1.7E-06 -- 8.6E-07 -- 2.1E-07 -- 3.0E-04 3.9E-06 1.E-02 2.0E-06 7.E-03 4.8E-07 2.E-03
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 1.3E-03 mg/kg 2.9E-02 1.2E-06 3.E-08 5.9E-07 2.E-08 1.4E-07 4.E-09 7.0E-02 2.7E-06 4.E-05 1.4E-06 2.E-05 3.3E-07 5.E-06
2-Methylnaphthalene 1.1E-03 mg/kg -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 -- 4.0E-03 2.2E-06 5.E-04 1.1E-06 3.E-04 2.7E-07 7.E-05
Acenaphthene 1.2E-02 mg/kg -- 1.0E-05 -- 5.4E-06 -- 1.3E-06 -- 6.0E-02 2.4E-05 4.E-04 1.3E-05 2.E-04 3.0E-06 5.E-05
Acenaphthylene 8.5E-04 mg/kg -- 7.4E-07 -- 3.8E-07 -- 9.1E-08 -- 6.0E-02 1.7E-06 3.E-05 8.9E-07 1.E-05 2.1E-07 4.E-06
Anthracene 1.7E-03 mg/kg -- 1.5E-06 -- 7.7E-07 -- 1.8E-07 -- 3.0E-01 3.5E-06 1.E-05 1.8E-06 6.E-06 4.3E-07 1.E-06
Benzo(a)anthracene 2.6E-04 mg/kg 7.3E-01 2.3E-07 2.E-07 1.2E-07 8.E-08 2.8E-08 2.E-08 -- 5.3E-07 -- 2.7E-07 -- 6.5E-08 --
Benzo(a)pyrene 1.7E-04 mg/kg 7.3E+00 1.5E-07 1.E-06 7.8E-08 6.E-07 1.9E-08 1.E-07 -- 3.5E-07 -- 1.8E-07 -- 4.4E-08 --
Benzo(b)fluoranthene 2.2E-04 mg/kg 7.3E-01 1.9E-07 1.E-07 9.8E-08 7.E-08 2.4E-08 2.E-08 -- 4.5E-07 -- 2.3E-07 -- 5.5E-08 --
Benzo(g,h,i)perylene 2.0E-04 mg/kg -- 1.7E-07 -- 8.8E-08 -- 2.1E-08 -- 3.0E-02 4.0E-07 1.E-05 2.1E-07 7.E-06 4.9E-08 2.E-06
Benzo(k)fluoranthene 1.5E-04 mg/kg 7.3E-02 1.3E-07 1.E-08 6.9E-08 5.E-09 1.7E-08 1.E-09 -- 3.1E-07 -- 1.6E-07 -- 3.9E-08 --
Chrysene 3.7E-04 mg/kg 7.3E-03 3.2E-07 2.E-09 1.6E-07 1.E-09 3.9E-08 3.E-10 -- 7.4E-07 -- 3.8E-07 -- 9.2E-08 --
Dibenzo(a,h)anthracene 7.9E-05 mg/kg 7.3E+00 6.8E-08 5.E-07 3.5E-08 3.E-07 8.4E-09 6.E-08 -- 1.6E-07 -- 8.2E-08 -- 2.0E-08 --
Dibenzothiophene 6.2E-04 mg/kg -- 5.4E-07 -- 2.8E-07 -- 6.6E-08 -- 4.0E-02 1.3E-06 3.E-05 6.4E-07 2.E-05 1.5E-07 4.E-06
Fluoranthene 3.0E-02 mg/kg -- 2.6E-05 -- 1.3E-05 -- 3.2E-06 -- 4.0E-02 6.0E-05 1.E-03 3.1E-05 8.E-04 7.4E-06 2.E-04
Fluorene 2.7E-03 mg/kg -- 2.3E-06 -- 1.2E-06 -- 2.8E-07 -- 4.0E-02 5.4E-06 1.E-04 2.8E-06 7.E-05 6.6E-07 2.E-05
Indeno(1,2,3-cd)pyrene 1.7E-04 mg/kg 7.3E-01 1.5E-07 1.E-07 7.8E-08 6.E-08 1.9E-08 1.E-08 -- 3.5E-07 -- 1.8E-07 -- 4.4E-08 --
Naphthalene 2.7E-03 mg/kg -- 2.4E-06 -- 1.2E-06 -- 2.9E-07 -- 2.0E-02 5.6E-06 3.E-04 2.9E-06 1.E-04 6.9E-07 3.E-05
Phenanthrene 3.9E-02 mg/kg -- 3.4E-05 -- 1.7E-05 -- 4.2E-06 -- 3.0E-02 7.9E-05 3.E-03 4.1E-05 1.E-03 9.8E-06 3.E-04
Pyrene 4.1E-03 mg/kg -- 3.5E-06 -- 1.8E-06 -- 4.4E-07 -- 3.0E-02 8.3E-06 3.E-04 4.3E-06 1.E-04 1.0E-06 3.E-05
Total Carcinogenic PAHs -- mg/kg -- -- 2.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 5.8E-02 mg/kg 1.4E-02 5.0E-05 7.E-07 2.6E-05 4.E-07 6.2E-06 9.E-08 2.0E-02 1.2E-04 6.E-03 6.0E-05 3.E-03 1.4E-05 7.E-04
Dibutyl phthalate 1.1E-02 mg/kg -- 9.3E-06 -- 4.8E-06 -- 1.2E-06 -- 1.0E-01 2.2E-05 2.E-04 1.1E-05 1.E-04 2.7E-06 3.E-05
Diethyl phthalate 4.3E-03 mg/kg -- 3.7E-06 -- 1.9E-06 -- 4.6E-07 -- 8.0E-01 8.6E-06 1.E-05 4.4E-06 6.E-06 1.1E-06 1.E-06
SVOCs
Benzyl alcohol 1.4E-02 mg/kg -- 1.2E-05 -- 6.2E-06 -- 1.5E-06 -- 5.0E-01 2.8E-05 6.E-05 1.5E-05 3.E-05 3.5E-06 7.E-06
Dibenzofuran 6.1E-04 mg/kg -- 5.3E-07 -- 2.7E-07 -- 6.6E-08 -- 4.0E-02 1.2E-06 3.E-05 6.4E-07 2.E-05 1.5E-07 4.E-06
Hexachlorobenzene 1.3E-02 mg/kg 1.6E+00 1.1E-05 2.E-05 5.9E-06 9.E-06 1.4E-06 2.E-06 8.0E-04 2.7E-05 3.E-02 1.4E-05 2.E-02 3.3E-06 4.E-03
Hexachlorobutadiene 4.5E-05 mg/kg 7.8E-02 3.9E-08 3.E-09 2.0E-08 2.E-09 4.8E-09 4.E-10 1.0E-03 9.2E-08 9.E-05 4.7E-08 5.E-05 1.1E-08 1.E-05
Isophorone 2.5E-03 mg/kg 9.5E-04 2.1E-06 2.E-09 1.1E-06 1.E-09 2.6E-07 2.E-10 2.0E-01 5.0E-06 2.E-05 2.6E-06 1.E-05 6.1E-07 3.E-06
Phenols
4-Nitrophenol 7.1E-03 mg/kg -- 6.2E-06 -- 3.2E-06 -- 7.6E-07 -- 5.0E-03 1.4E-05 3.E-03 7.4E-06 1.E-03 1.8E-06 4.E-04
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TABLE 5-122.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 142 g/dayChemical of
Potential Concerna Tissue Type Exposure Point

EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral RfD

mg/kg-day

Polychlorinated Biphenyls 
Total Aroclors 6.6E-01 mg/kg 2.0E+00 5.8E-04 1.E-03 3.0E-04 6.E-04 7.1E-05 1.E-04 2.0E-05 1.3E-03 7.E+01 6.9E-04 3.E+01 1.7E-04 8.E+00
Total PCB Congeners 3.1E+00 mg/kg NA 2.7E-03 -- 1.4E-03 -- 3.3E-04 -- NA 6.3E-03 -- 3.2E-03 -- 7.8E-04 --
Total PCBs, Adjusted 3.1E+00 mg/kg 2.0E+00 2.7E-03 5.E-03 1.4E-03 3.E-03 3.3E-04 7.E-04 2.0E-05 6.2E-03 3.E+02 3.2E-03 2.E+02 7.6E-04 4.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 1.6E-06 mg/kg 1.3E+05 1.4E-09 2.E-04 7.3E-10 9.E-05 1.7E-10 2.E-05 1.0E-09 3.3E-09 3.E+00 1.7E-09 2.E+00 4.1E-10 4.E-01
Total PCB TEQ 2.9E-06 mg/kg 1.3E+05 2.6E-09 3.E-04 1.3E-09 2.E-04 3.1E-10 4.E-05 1.0E-09 6.0E-09 6.E+00 3.1E-09 3.E+00 7.3E-10 7.E-01
Total TEQ -- mg/kg -- -- 5.E-04 -- 3.E-04 -- 6.E-05 -- -- 9.E+00 -- 5.E+00 -- 1.E+00
Pesticides
Aldrin 2.7E-05 mg/kg 1.7E+01 2.4E-08 4.E-07 1.2E-08 2.E-07 2.9E-09 5.E-08 3.0E-05 5.5E-08 2.E-03 2.8E-08 9.E-04 6.8E-09 2.E-04
alpha-Hexachlorocyclohexane 8.4E-06 mg/kg 6.3E+00 7.3E-09 5.E-08 3.8E-09 2.E-08 9.0E-10 6.E-09 8.0E-03 1.7E-08 2.E-06 8.8E-09 1.E-06 2.1E-09 3.E-07
beta-Hexachlorocyclohexane 1.1E-03 mg/kg 1.8E+00 9.8E-07 2.E-06 5.0E-07 9.E-07 1.2E-07 2.E-07 6.0E-04 2.3E-06 4.E-03 1.2E-06 2.E-03 2.8E-07 5.E-04
Dieldrin 1.3E-03 mg/kg 1.6E+01 1.1E-06 2.E-05 5.7E-07 9.E-06 1.4E-07 2.E-06 5.0E-05 2.6E-06 5.E-02 1.3E-06 3.E-02 3.2E-07 6.E-03
Endrin 6.4E-06 mg/kg -- 5.6E-09 -- 2.9E-09 -- 6.9E-10 -- 3.0E-04 1.3E-08 4.E-05 6.7E-09 2.E-05 1.6E-09 5.E-06
Endrin aldehyde 5.0E-04 mg/kg -- 4.4E-07 -- 2.2E-07 -- 5.4E-08 -- 3.0E-04 1.0E-06 3.E-03 5.2E-07 2.E-03 1.3E-07 4.E-04
Endrin ketone 4.4E-06 mg/kg -- 3.8E-09 -- 2.0E-09 -- 4.7E-10 -- 3.0E-04 8.9E-09 3.E-05 4.6E-09 2.E-05 1.1E-09 4.E-06
gamma-Hexachlorocyclohexane 8.6E-06 mg/kg 1.1E+00 7.5E-09 8.E-09 3.8E-09 4.E-09 9.2E-10 1.E-09 3.0E-04 1.7E-08 6.E-05 8.9E-09 3.E-05 2.1E-09 7.E-06
Heptachlor 1.3E-06 mg/kg 4.5E+00 1.1E-09 5.E-09 5.6E-10 3.E-09 1.3E-10 6.E-10 5.0E-04 2.5E-09 5.E-06 1.3E-09 3.E-06 3.1E-10 6.E-07
Heptachlor epoxide 3.6E-05 mg/kg 9.1E+00 3.1E-08 3.E-07 1.6E-08 1.E-07 3.9E-09 4.E-08 1.3E-05 7.3E-08 6.E-03 3.8E-08 3.E-03 9.0E-09 7.E-04
Methoxychlor 1.8E-03 mg/kg -- 1.6E-06 -- 8.0E-07 -- 1.9E-07 -- 5.0E-03 3.7E-06 7.E-04 1.9E-06 4.E-04 4.5E-07 9.E-05
Total Chlordanes 4.3E-03 mg/kg 3.5E-01 3.7E-06 1.E-06 1.9E-06 7.E-07 4.6E-07 2.E-07 5.0E-04 8.7E-06 2.E-02 4.5E-06 9.E-03 1.1E-06 2.E-03
Total DDD 3.3E-02 mg/kg 2.4E-01 2.9E-05 7.E-06 1.5E-05 4.E-06 3.5E-06 8.E-07 5.0E-04 6.7E-05 1.E-01 3.4E-05 7.E-02 8.2E-06 2.E-02
Total DDE 4.0E-02 mg/kg 3.4E-01 3.5E-05 1.E-05 1.8E-05 6.E-06 4.3E-06 1.E-06 5.0E-04 8.2E-05 2.E-01 4.2E-05 8.E-02 1.0E-05 2.E-02
Total DDT 1.3E-02 mg/kg 3.4E-01 1.1E-05 4.E-06 5.7E-06 2.E-06 1.4E-06 5.E-07 5.0E-04 2.6E-05 5.E-02 1.3E-05 3.E-02 3.2E-06 6.E-03
Total Endosulfan 6.1E-04 mg/kg -- 5.3E-07 -- 2.7E-07 -- 6.5E-08 -- 6.0E-03 1.2E-06 2.E-04 6.3E-07 1.E-04 1.5E-07 3.E-05

Exposure Area Totalf 6.E-03 3.E-03 7.E-04

Notes:
a Chemical list includes analytes detected in any of the four human health target fish species for each tissue type.
b

c Numbers presented are rounded values.  Sums calculated before rounding.
d Toxicity Values for trivalent Chromium used to assess total Chromium.
e

f

Abbreviations:
-- = Not applicable. mg/kg = milligrams per kilogram.
CDI = Chronic Daily Intake. NL = Not listed.
DDD = Dichlorodiphenyldichloroethane. PAHs = Polyn 
DDE = Dichlorodiphenyldichloroethylene. PCB = Polychlorinated Biphenyls.
DDT = Dichlorodiphenyltrichloroethane. RfD = Reference Dose.
EPC = Exposure Point Concentration. TEQ = Toxic Equivalents.
g/day = grams per day. WB = Whole body.
LADI = Lifetime Average Daily Intake.

Cumulative risk sums calculated using PCB congener data.

EPCs for the multi-species diet were calculated assuming each of the four target fish species (smallmouth bass, black crappie, common carp, and brown bullhead) represent 1/4 of a person's diet, according to 
the Portland Harbor RI/FS Programmatic Work Plan

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. 
Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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Table 5-123.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB tissue Study Area Wide Metals
Aluminum 2.9E+01 mg/kg -- 2.5E-02 -- 1.3E-02 -- 3.1E-03 -- 1.0E+00 5.8E-02 6.E-02 3.0E-02 3.E-02 7.1E-03 7.E-03
Antimony 4.7E-02 mg/kg -- 4.1E-05 -- 2.1E-05 -- 5.1E-06 -- 4.0E-04 9.6E-05 2.E-01 4.9E-05 1.E-01 1.2E-05 3.E-02
Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 1.6E-05 2.E-05 8.0E-06 1.E-05 1.9E-06 3.E-06 3.0E-04 3.6E-05 1.E-01 1.9E-05 6.E-02 4.5E-06 1.E-02
Cadmium 2.2E-02 mg/kg -- 1.9E-05 -- 9.7E-06 -- 2.3E-06 -- 1.0E-03 4.4E-05 4.E-02 2.3E-05 2.E-02 5.4E-06 5.E-03
Chromiumd 4.6E-01 mg/kg -- 4.0E-04 -- 2.1E-04 -- 5.0E-05 -- 1.5E+00 9.4E-04 6.E-04 4.8E-04 3.E-04 1.2E-04 8.E-05
Copper 8.6E-01 mg/kg -- 7.5E-04 -- 3.8E-04 -- 9.2E-05 -- 4.0E-02 1.7E-03 4.E-02 9.0E-04 2.E-02 2.1E-04 5.E-03
Lead 8.7E+00 mg/kg NL 7.6E-03 -- 3.9E-03 -- 9.4E-04 -- NL 1.8E-02 -- 9.1E-03 -- 2.2E-03 --
Manganese 4.1E+00 mg/kg -- 3.5E-03 -- 1.8E-03 -- 4.4E-04 -- 1.4E-01 8.3E-03 6.E-02 4.2E-03 3.E-02 1.0E-03 7.E-03
Mercury 5.4E-02 mg/kg -- 4.7E-05 -- 2.4E-05 -- 5.7E-06 -- 1.0E-04 1.1E-04 1.E+00 5.6E-05 6.E-01 1.3E-05 1.E-01
Nickel 3.2E-01 mg/kg -- 2.8E-04 -- 1.4E-04 -- 3.4E-05 -- 2.0E-02 6.4E-04 3.E-02 3.3E-04 2.E-02 7.9E-05 4.E-03
Selenium 1.7E-01 mg/kg -- 1.5E-04 -- 7.5E-05 -- 1.8E-05 -- 5.0E-03 3.4E-04 7.E-02 1.7E-04 3.E-02 4.2E-05 8.E-03
Silver 3.0E-03 mg/kg -- 2.6E-06 -- 1.3E-06 -- 3.2E-07 -- 5.0E-03 6.1E-06 1.E-03 3.1E-06 6.E-04 7.5E-07 2.E-04
Thallium 4.9E-03 mg/kg -- 4.3E-06 -- 2.2E-06 -- 5.3E-07 -- 6.6E-05 1.0E-05 2.E-01 5.1E-06 8.E-02 1.2E-06 2.E-02
Zinc 3.4E+01 mg/kg -- 2.9E-02 -- 1.5E-02 -- 3.6E-03 -- 3.0E-01 6.8E-02 2.E-01 3.5E-02 1.E-01 8.4E-03 3.E-02
Butyltins
Butyltin ion 1.2E-03 mg/kg -- 1.0E-06 -- 5.2E-07 -- 1.2E-07 -- 3.0E-04 2.4E-06 8.E-03 1.2E-06 4.E-03 2.9E-07 1.E-03
Dibutyltin ion 6.1E-04 mg/kg -- 5.3E-07 -- 2.7E-07 -- 6.5E-08 -- 3.0E-04 1.2E-06 4.E-03 6.3E-07 2.E-03 1.5E-07 5.E-04
Tributyltin ion 1.6E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.7E-07 -- 3.0E-04 3.2E-06 1.E-02 1.7E-06 6.E-03 4.0E-07 1.E-03
PAHs
1-Methylnaphthalene 2.0E-03 mg/kg 2.9E-02 1.7E-06 5.E-08 8.9E-07 3.E-08 2.1E-07 6.E-09 7.0E-02 4.0E-06 6.E-05 2.1E-06 3.E-05 5.0E-07 7.E-06
2-Methylnaphthalene 5.8E-03 mg/kg -- 5.0E-06 -- 2.6E-06 -- 6.2E-07 -- 4.0E-03 1.2E-05 3.E-03 6.0E-06 2.E-03 1.4E-06 4.E-04
Acenaphthene 1.3E-02 mg/kg -- 1.1E-05 -- 5.6E-06 -- 1.3E-06 -- 6.0E-02 2.6E-05 4.E-04 1.3E-05 2.E-04 3.1E-06 5.E-05
Acenaphthylene 5.6E-04 mg/kg -- 4.9E-07 -- 2.5E-07 -- 6.0E-08 -- 6.0E-02 1.1E-06 2.E-05 5.9E-07 1.E-05 1.4E-07 2.E-06
Anthracene 1.1E-03 mg/kg -- 9.3E-07 -- 4.8E-07 -- 1.2E-07 -- 3.0E-01 2.2E-06 7.E-06 1.1E-06 4.E-06 2.7E-07 9.E-07
Benzo(a)anthracene 1.1E-04 mg/kg 7.3E-01 9.5E-08 7.E-08 4.9E-08 4.E-08 1.2E-08 9.E-09 -- 2.2E-07 -- 1.1E-07 -- 2.7E-08 --
Benzo(a)pyrene 1.3E-04 mg/kg 7.3E+00 1.2E-07 9.E-07 6.0E-08 4.E-07 1.4E-08 1.E-07 -- 2.7E-07 -- 1.4E-07 -- 3.4E-08 --
Benzo(b)fluoranthene 1.4E-04 mg/kg 7.3E-01 1.2E-07 9.E-08 6.4E-08 5.E-08 1.5E-08 1.E-08 -- 2.9E-07 -- 1.5E-07 -- 3.6E-08 --
Benzo(g,h,i)perylene 1.6E-04 mg/kg -- 1.4E-07 -- 7.0E-08 -- 1.7E-08 -- 3.0E-02 3.2E-07 1.E-05 1.6E-07 5.E-06 3.9E-08 1.E-06
Benzo(k)fluoranthene 9.9E-05 mg/kg 7.3E-02 8.6E-08 6.E-09 4.4E-08 3.E-09 1.1E-08 8.E-10 -- 2.0E-07 -- 1.0E-07 -- 2.5E-08 --
Chrysene 1.1E-04 mg/kg 7.3E-03 9.2E-08 7.E-10 4.7E-08 3.E-10 1.1E-08 8.E-11 -- 2.1E-07 -- 1.1E-07 -- 2.6E-08 --
Dibenzo(a,h)anthracene 7.3E-05 mg/kg 7.3E+00 6.3E-08 5.E-07 3.3E-08 2.E-07 7.8E-09 6.E-08 -- 1.5E-07 -- 7.6E-08 -- 1.8E-08 --
Dibenzothiophene 1.4E-03 mg/kg -- 1.2E-06 -- 6.2E-07 -- 1.5E-07 -- 4.0E-02 2.8E-06 7.E-05 1.4E-06 4.E-05 3.5E-07 9.E-06
Fluoranthene 8.9E-03 mg/kg -- 7.8E-06 -- 4.0E-06 -- 9.6E-07 -- 4.0E-02 1.8E-05 5.E-04 9.3E-06 2.E-04 2.2E-06 6.E-05
Fluorene 7.0E-03 mg/kg -- 6.1E-06 -- 3.1E-06 -- 7.5E-07 -- 4.0E-02 1.4E-05 4.E-04 7.3E-06 2.E-04 1.7E-06 4.E-05
Indeno(1,2,3-cd)pyrene 1.4E-04 mg/kg 7.3E-01 1.2E-07 9.E-08 6.2E-08 5.E-08 1.5E-08 1.E-08 -- 2.8E-07 -- 1.4E-07 -- 3.5E-08 --
Naphthalene 6.5E-03 mg/kg -- 5.7E-06 -- 2.9E-06 -- 7.0E-07 -- 2.0E-02 1.3E-05 7.E-04 6.8E-06 3.E-04 1.6E-06 8.E-05
Phenanthrene 1.2E-02 mg/kg -- 1.1E-05 -- 5.5E-06 -- 1.3E-06 -- 3.0E-02 2.5E-05 8.E-04 1.3E-05 4.E-04 3.1E-06 1.E-04
Pyrene 3.0E-03 mg/kg -- 2.6E-06 -- 1.4E-06 -- 3.2E-07 -- 3.0E-02 6.1E-06 2.E-04 3.2E-06 1.E-04 7.6E-07 3.E-05
Total Carcinogenic PAHse -- mg/kg -- -- 2.E-06 -- 8.E-07 -- 2.E-07 -- -- -- -- -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 1.2E+00 mg/kg 1.4E-02 1.0E-03 1.E-05 5.1E-04 7.E-06 1.2E-04 2.E-06 2.0E-02 2.3E-03 1.E-01 1.2E-03 6.E-02 2.9E-04 1.E-02
Dibutyl phthalate 4.4E-03 mg/kg -- 3.8E-06 -- 2.0E-06 -- 4.7E-07 -- 1.0E-01 9.0E-06 9.E-05 4.6E-06 5.E-05 1.1E-06 1.E-05
Diethyl phthalate 2.5E-03 mg/kg -- 2.2E-06 -- 1.1E-06 -- 2.7E-07 -- 8.0E-01 5.1E-06 6.E-06 2.6E-06 3.E-06 6.3E-07 8.E-07
Di-n-octyl phthalate 4.3E-02 mg/kg -- 3.7E-05 -- 1.9E-05 -- 4.6E-06 -- 1.0E-01 8.7E-05 9.E-04 4.4E-05 4.E-04 1.1E-05 1.E-04

Tissue Type Exposure Point
EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral RfD

mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 142 g/dayChemical of
Potential Concerna 
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Table 5-123.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral RfD

mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 142 g/dayChemical of
Potential Concerna 

SVOCs
Benzoic acid 2.0E-01 mg/kg -- 1.7E-04 -- 9.0E-05 -- 2.2E-05 -- 4.0E+00 4.1E-04 1.E-04 2.1E-04 5.E-05 5.0E-05 1.E-05
Benzyl alcohol 1.5E-02 mg/kg -- 1.3E-05 -- 6.9E-06 -- 1.7E-06 -- 5.0E-01 3.1E-05 6.E-05 1.6E-05 3.E-05 3.9E-06 8.E-06
Bis(2-chloroethoxy) methane 6.4E-03 mg/kg -- 5.5E-06 -- 2.8E-06 -- 6.8E-07 -- 3.0E-03 1.3E-05 4.E-03 6.6E-06 2.E-03 1.6E-06 5.E-04
Dibenzofuran 3.2E-03 mg/kg -- 2.8E-06 -- 1.4E-06 -- 3.4E-07 -- 4.0E-02 6.4E-06 2.E-04 3.3E-06 8.E-05 7.9E-07 2.E-05
Hexachlorobenzene 2.2E-03 mg/kg 1.6E+00 1.9E-06 3.E-06 9.7E-07 2.E-06 2.3E-07 4.E-07 8.0E-04 4.4E-06 6.E-03 2.3E-06 3.E-03 5.4E-07 7.E-04
Hexachlorobutadiene 4.0E-04 mg/kg 7.8E-02 3.5E-07 3.E-08 1.8E-07 1.E-08 4.3E-08 3.E-09 1.0E-03 8.1E-07 8.E-04 4.2E-07 4.E-04 1.0E-07 1.E-04
Isophorone 1.5E-03 mg/kg 9.5E-04 1.3E-06 1.E-09 6.6E-07 6.E-10 1.6E-07 2.E-10 2.0E-01 3.0E-06 1.E-05 1.5E-06 8.E-06 3.7E-07 2.E-06
Phenols
4-Methylphenol 1.3E-03 mg/kg -- 1.1E-06 -- 5.9E-07 -- 1.4E-07 -- 5.0E-03 2.7E-06 5.E-04 1.4E-06 3.E-04 3.3E-07 7.E-05
4-Nitrophenol 3.9E-03 mg/kg -- 3.4E-06 -- 1.7E-06 -- 4.2E-07 -- 5.0E-03 7.9E-06 2.E-03 4.1E-06 8.E-04 9.7E-07 2.E-04
Phenol 2.2E-02 mg/kg -- 1.9E-05 -- 9.8E-06 -- 2.4E-06 -- 3.0E-01 4.5E-05 1.E-04 2.3E-05 8.E-05 5.5E-06 2.E-05
Polychlorinated Biphenyls 
Total Aroclors 8.6E-01 mg/kg 2.0E+00 7.5E-04 2.E-03 3.9E-04 8.E-04 9.2E-05 2.E-04 2.0E-05 1.8E-03 9.E+01 9.0E-04 5.E+01 2.2E-04 1.E+01
Total PCB Congeners 1.1E+00 mg/kg NA 9.7E-04 -- 5.0E-04 -- 1.2E-04 -- NA 2.3E-03 -- 1.2E-03 -- 2.8E-04 --
Total PCBs, Adjusted 1.1E+00 mg/kg 2.0E+00 9.4E-04 2.E-03 4.8E-04 1.E-03 1.2E-04 2.E-04 2.0E-05 2.2E-03 1.E+02 1.1E-03 6.E+01 2.7E-04 1.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 2.9E-06 mg/kg 1.3E+05 2.5E-09 3.E-04 1.3E-09 2.E-04 3.1E-10 4.E-05 1.0E-09 5.9E-09 6.E+00 3.0E-09 3.E+00 7.3E-10 7.E-01
Total PCB TEQ 6.4E-06 mg/kg 1.3E+05 5.5E-09 7.E-04 2.8E-09 4.E-04 6.8E-10 9.E-05 1.0E-09 1.3E-08 1.E+01 6.6E-09 7.E+00 1.6E-09 2.E+00
Total TEQ -- mg/kg -- -- 1.E-03 -- 5.E-04 -- 1.E-04 -- -- 2.E+01 -- 1.E+01 -- 2.E+00
Pesticides
Aldrin 3.5E-05 mg/kg 1.7E+01 3.0E-08 5.E-07 1.6E-08 3.E-07 3.7E-09 6.E-08 3.0E-05 7.1E-08 2.E-03 3.6E-08 1.E-03 8.7E-09 3.E-04
alpha-Hexachlorocyclohexane 2.0E-04 mg/kg 6.3E+00 1.7E-07 1.E-06 8.8E-08 6.E-07 2.1E-08 1.E-07 8.0E-03 4.0E-07 5.E-05 2.0E-07 3.E-05 4.9E-08 6.E-06
beta-Hexachlorocyclohexane 8.1E-06 mg/kg 1.8E+00 7.1E-09 1.E-08 3.6E-09 7.E-09 8.7E-10 2.E-09 6.0E-04 1.6E-08 3.E-05 8.5E-09 1.E-05 2.0E-09 3.E-06
Dieldrin 1.9E-03 mg/kg 1.6E+01 1.6E-06 3.E-05 8.4E-07 1.E-05 2.0E-07 3.E-06 5.0E-05 3.8E-06 8.E-02 2.0E-06 4.E-02 4.7E-07 9.E-03
Endrin 1.1E-05 mg/kg -- 9.5E-09 -- 4.9E-09 -- 1.2E-09 -- 3.0E-04 2.2E-08 7.E-05 1.1E-08 4.E-05 2.7E-09 9.E-06
Endrin aldehyde 2.0E-06 mg/kg -- 1.8E-09 -- 9.1E-10 -- 2.2E-10 -- 3.0E-04 4.1E-09 1.E-05 2.1E-09 7.E-06 5.1E-10 2.E-06
Endrin ketone 2.2E-06 mg/kg -- 1.9E-09 -- 9.8E-10 -- 2.3E-10 -- 3.0E-04 4.4E-09 1.E-05 2.3E-09 8.E-06 5.5E-10 2.E-06
gamma-Hexachlorocyclohexane 3.4E-04 mg/kg 1.1E+00 3.0E-07 3.E-07 1.5E-07 2.E-07 3.7E-08 4.E-08 3.0E-04 7.0E-07 2.E-03 3.6E-07 1.E-03 8.6E-08 3.E-04
Heptachlor 2.2E-04 mg/kg 4.5E+00 1.9E-07 9.E-07 9.8E-08 4.E-07 2.3E-08 1.E-07 5.0E-04 4.4E-07 9.E-04 2.3E-07 5.E-04 5.5E-08 1.E-04
Heptachlor epoxide 6.5E-05 mg/kg 9.1E+00 5.7E-08 5.E-07 2.9E-08 3.E-07 7.0E-09 6.E-08 1.3E-05 1.3E-07 1.E-02 6.8E-08 5.E-03 1.6E-08 1.E-03
Methoxychlor 3.1E-04 mg/kg -- 2.7E-07 -- 1.4E-07 -- 3.3E-08 -- 5.0E-03 6.3E-07 1.E-04 3.2E-07 6.E-05 7.7E-08 2.E-05
Total Chlordanes 1.2E-02 mg/kg 3.5E-01 1.0E-05 4.E-06 5.2E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 2.4E-05 5.E-02 1.2E-05 2.E-02 2.9E-06 6.E-03
Total DDD 3.8E-02 mg/kg 2.4E-01 3.3E-05 8.E-06 1.7E-05 4.E-06 4.1E-06 1.E-06 5.0E-04 7.7E-05 2.E-01 4.0E-05 8.E-02 9.5E-06 2.E-02
Total DDE 8.7E-02 mg/kg 3.4E-01 7.6E-05 3.E-05 3.9E-05 1.E-05 9.3E-06 3.E-06 5.0E-04 1.8E-04 4.E-01 9.1E-05 2.E-01 2.2E-05 4.E-02
Total DDT 2.1E-02 mg/kg 3.4E-01 1.8E-05 6.E-06 9.5E-06 3.E-06 2.3E-06 8.E-07 5.0E-04 4.3E-05 9.E-02 2.2E-05 4.E-02 5.3E-06 1.E-02
Total Endosulfan 2.1E-03 mg/kg -- 1.8E-06 -- 9.5E-07 -- 2.3E-07 -- 6.0E-03 4.3E-06 7.E-04 2.2E-06 4.E-04 5.3E-07 9.E-05

Exposure Area Totalf 3.E-03 2.E-03 4.E-04
Fillet Study Area Wide Metals

Aluminum 3.6E+00 mg/kg -- 3.1E-03 -- 1.6E-03 -- 3.9E-04 -- 1.0E+00 7.3E-03 7.E-03 3.8E-03 4.E-03 9.0E-04 9.E-04
Antimony 5.6E-04 mg/kg -- 4.9E-07 -- 2.5E-07 -- 6.0E-08 -- 4.0E-04 1.1E-06 3.E-03 5.8E-07 1.E-03 1.4E-07 3.E-04
Arsenic, inorganic 1.1E-02 mg/kg 1.5E+00 9.8E-06 1.E-05 5.0E-06 8.E-06 1.2E-06 2.E-06 3.0E-04 2.3E-05 8.E-02 1.2E-05 4.E-02 2.8E-06 9.E-03
Cadmium 1.5E-03 mg/kg -- 1.3E-06 -- 6.9E-07 -- 1.7E-07 -- 1.0E-03 3.1E-06 3.E-03 1.6E-06 2.E-03 3.9E-07 4.E-04
Chromium 1.2E-01 mg/kg -- 1.1E-04 -- 5.4E-05 -- 1.3E-05 -- 1.5E+00 2.5E-04 2.E-04 1.3E-04 8.E-05 3.0E-05 2.E-05
Copper 3.2E-01 mg/kg -- 2.8E-04 -- 1.4E-04 -- 3.4E-05 -- 4.0E-02 6.5E-04 2.E-02 3.3E-04 8.E-03 8.0E-05 2.E-03
Lead 2.4E-02 mg/kg NL 2.1E-05 -- 1.1E-05 -- 2.6E-06 -- NL 4.9E-05 -- 2.5E-05 -- 6.0E-06 --
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Table 5-123.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral RfD

mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 142 g/dayChemical of
Potential Concerna 

Manganese 5.1E-01 mg/kg -- 4.4E-04 -- 2.3E-04 -- 5.4E-05 -- 1.4E-01 1.0E-03 7.E-03 5.3E-04 4.E-03 1.3E-04 9.E-04
Mercury 9.7E-02 mg/kg -- 8.4E-05 -- 4.3E-05 -- 1.0E-05 -- 1.0E-04 2.0E-04 2.E+00 1.0E-04 1.E+00 2.4E-05 2.E-01
Nickel 4.4E-02 mg/kg -- 3.8E-05 -- 2.0E-05 -- 4.7E-06 -- 2.0E-02 9.0E-05 4.E-03 4.6E-05 2.E-03 1.1E-05 6.E-04
Selenium 1.2E-01 mg/kg -- 1.0E-04 -- 5.2E-05 -- 1.2E-05 -- 5.0E-03 2.4E-04 5.E-02 1.2E-04 2.E-02 2.9E-05 6.E-03
Silver 1.4E-04 mg/kg -- 1.2E-07 -- 6.3E-08 -- 1.5E-08 -- 5.0E-03 2.9E-07 6.E-05 1.5E-07 3.E-05 3.5E-08 7.E-06
Thallium 3.7E-03 mg/kg -- 3.2E-06 -- 1.7E-06 -- 4.0E-07 -- 6.6E-05 7.6E-06 1.E-01 3.9E-06 6.E-02 9.3E-07 1.E-02
Zinc 1.2E+01 mg/kg -- 1.0E-02 -- 5.3E-03 -- 1.3E-03 -- 3.0E-01 2.4E-02 8.E-02 1.2E-02 4.E-02 3.0E-03 1.E-02
Butyltins
Butyltin ion 1.0E-04 mg/kg -- 8.7E-08 -- 4.5E-08 -- 1.1E-08 -- 3.0E-04 2.0E-07 7.E-04 1.0E-07 3.E-04 2.5E-08 8.E-05
Dibutyltin ion 4.8E-04 mg/kg -- 4.2E-07 -- 2.1E-07 -- 5.2E-08 -- 3.0E-04 9.8E-07 3.E-03 5.0E-07 2.E-03 1.2E-07 4.E-04
Tributyltin ion 1.3E-03 mg/kg -- 1.1E-06 -- 5.8E-07 -- 1.4E-07 -- 3.0E-04 2.6E-06 9.E-03 1.4E-06 5.E-03 3.3E-07 1.E-03
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 1.0E-03 mg/kg 2.9E-02 8.9E-07 3.E-08 4.6E-07 1.E-08 1.1E-07 3.E-09 7.0E-02 2.1E-06 3.E-05 1.1E-06 2.E-05 2.6E-07 4.E-06
2-Methylnaphthalene 8.6E-04 mg/kg -- 7.4E-07 -- 3.8E-07 -- 9.2E-08 -- 4.0E-03 1.7E-06 4.E-04 8.9E-07 2.E-04 2.1E-07 5.E-05
Acenaphthene 5.6E-03 mg/kg -- 4.8E-06 -- 2.5E-06 -- 6.0E-07 -- 6.0E-02 1.1E-05 2.E-04 5.8E-06 1.E-04 1.4E-06 2.E-05
Acenaphthylene 5.9E-04 mg/kg -- 5.1E-07 -- 2.6E-07 -- 6.3E-08 -- 6.0E-02 1.2E-06 2.E-05 6.1E-07 1.E-05 1.5E-07 2.E-06
Anthracene 1.1E-03 mg/kg -- 9.5E-07 -- 4.9E-07 -- 1.2E-07 -- 3.0E-01 2.2E-06 7.E-06 1.1E-06 4.E-06 2.7E-07 9.E-07
Benzo(a)anthracene 1.2E-04 mg/kg 7.3E-01 1.0E-07 7.E-08 5.2E-08 4.E-08 1.3E-08 9.E-09 -- 2.4E-07 -- 1.2E-07 -- 2.9E-08 --
Benzo(a)pyrene 8.4E-05 mg/kg 7.3E+00 7.3E-08 5.E-07 3.7E-08 3.E-07 9.0E-09 7.E-08 -- 1.7E-07 -- 8.7E-08 -- 2.1E-08 --
Benzo(b)fluoranthene 8.8E-05 mg/kg 7.3E-01 7.6E-08 6.E-08 3.9E-08 3.E-08 9.4E-09 7.E-09 -- 1.8E-07 -- 9.1E-08 -- 2.2E-08 --
Benzo(g,h,i)perylene 9.2E-05 mg/kg -- 8.0E-08 -- 4.1E-08 -- 9.8E-09 -- 3.0E-02 1.9E-07 6.E-06 9.6E-08 3.E-06 2.3E-08 8.E-07
Benzo(k)fluoranthene 6.6E-05 mg/kg 7.3E-02 5.8E-08 4.E-09 3.0E-08 2.E-09 7.1E-09 5.E-10 -- 1.3E-07 -- 6.9E-08 -- 1.7E-08 --
Chrysene 1.9E-04 mg/kg 7.3E-03 1.7E-07 1.E-09 8.7E-08 6.E-10 2.1E-08 2.E-10 -- 3.9E-07 -- 2.0E-07 -- 4.8E-08 --
Dibenzo(a,h)anthracene 2.3E-05 mg/kg 7.3E+00 2.0E-08 1.E-07 1.0E-08 7.E-08 2.4E-09 2.E-08 -- 4.6E-08 -- 2.4E-08 -- 5.7E-09 --
Dibenzothiophene 3.9E-04 mg/kg -- 3.4E-07 -- 1.7E-07 -- 4.2E-08 -- 4.0E-02 7.9E-07 2.E-05 4.1E-07 1.E-05 9.8E-08 2.E-06
Fluoranthene 1.2E-02 mg/kg -- 1.1E-05 -- 5.4E-06 -- 1.3E-06 -- 4.0E-02 2.5E-05 6.E-04 1.3E-05 3.E-04 3.0E-06 8.E-05
Fluorene 1.5E-03 mg/kg -- 1.3E-06 -- 6.9E-07 -- 1.7E-07 -- 4.0E-02 3.1E-06 8.E-05 1.6E-06 4.E-05 3.9E-07 1.E-05
Indeno(1,2,3-cd)pyrene 8.6E-05 mg/kg 7.3E-01 7.5E-08 5.E-08 3.8E-08 3.E-08 9.2E-09 7.E-09 -- 1.7E-07 -- 9.0E-08 -- 2.2E-08 --
Naphthalene 1.1E-03 mg/kg -- 9.4E-07 -- 4.8E-07 -- 1.2E-07 -- 2.0E-02 2.2E-06 1.E-04 1.1E-06 6.E-05 2.7E-07 1.E-05
Phenanthrene 1.7E-02 mg/kg -- 1.5E-05 -- 7.5E-06 -- 1.8E-06 -- 3.0E-02 3.4E-05 1.E-03 1.8E-05 6.E-04 4.2E-06 1.E-04
Pyrene 1.1E-03 mg/kg -- 9.2E-07 -- 4.7E-07 -- 1.1E-07 -- 3.0E-02 2.1E-06 7.E-05 1.1E-06 4.E-05 2.6E-07 9.E-06
Total Carcinogenic PAHs -- mg/kg -- -- 9.E-07 -- 4.E-07 -- 1.E-07 -- -- -- -- -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 2.6E-02 mg/kg 1.4E-02 2.3E-05 3.E-07 1.2E-05 2.E-07 2.8E-06 4.E-08 2.0E-02 5.3E-05 3.E-03 2.7E-05 1.E-03 6.5E-06 3.E-04
Dibutyl phthalate 7.1E-03 mg/kg -- 6.1E-06 -- 3.2E-06 -- 7.6E-07 -- 1.0E-01 1.4E-05 1.E-04 7.4E-06 7.E-05 1.8E-06 2.E-05
Diethyl phthalate 1.7E-03 mg/kg -- 1.5E-06 -- 7.6E-07 -- 1.8E-07 -- 8.0E-01 3.5E-06 4.E-06 1.8E-06 2.E-06 4.3E-07 5.E-07
SVOCs
Benzyl alcohol 1.0E-02 mg/kg -- 8.9E-06 -- 4.6E-06 -- 1.1E-06 -- 5.0E-01 2.1E-05 4.E-05 1.1E-05 2.E-05 2.6E-06 5.E-06
Dibenzofuran 4.3E-04 mg/kg -- 3.7E-07 -- 1.9E-07 -- 4.6E-08 -- 4.0E-02 8.7E-07 2.E-05 4.5E-07 1.E-05 1.1E-07 3.E-06
Hexachlorobenzene 3.0E-03 mg/kg 1.6E+00 2.6E-06 4.E-06 1.3E-06 2.E-06 3.2E-07 5.E-07 8.0E-04 6.1E-06 8.E-03 3.1E-06 4.E-03 7.5E-07 9.E-04
Hexachlorobutadiene 1.8E-05 mg/kg 7.8E-02 1.6E-08 1.E-09 8.0E-09 6.E-10 1.9E-09 1.E-10 1.0E-03 3.6E-08 4.E-05 1.9E-08 2.E-05 4.5E-09 4.E-06
Isophorone 1.6E-03 mg/kg 9.5E-04 1.4E-06 1.E-09 7.0E-07 7.E-10 1.7E-07 2.E-10 2.0E-01 3.2E-06 2.E-05 1.6E-06 8.E-06 3.9E-07 2.E-06
Phenols
4-Nitrophenol 4.9E-03 mg/kg -- 4.3E-06 -- 2.2E-06 -- 5.3E-07 -- 5.0E-03 1.0E-05 2.E-03 5.1E-06 1.E-03 1.2E-06 2.E-04
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Table 5-123.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral RfD

mg/kg-day

Ingestion Rate: 142 g/dayIngestion Rate: 73 g/day Ingestion Rate: 17.5 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 142 g/dayChemical of
Potential Concerna 

Polychlorinated Biphenyls 
Total Aroclors 3.2E-01 mg/kg 2.0E+00 2.8E-04 6.E-04 1.4E-04 3.E-04 3.5E-05 7.E-05 2.0E-05 6.6E-04 3.E+01 3.4E-04 2.E+01 8.1E-05 4.E+00
Total PCB Congeners 6.7E-01 mg/kg NA 5.8E-04 -- 3.0E-04 -- 7.2E-05 -- NA 1.4E-03 -- 7.0E-04 -- 1.7E-04 --
Total PCBs, Adjusted 6.6E-01 mg/kg 2.0E+00 5.7E-04 1.E-03 2.9E-04 6.E-04 7.1E-05 1.E-04 2.0E-05 1.3E-03 7.E+01 6.9E-04 3.E+01 1.6E-04 8.E+00
Dioxin/Furan
Total Dioxin/Furan TEQ 9.4E-07 mg/kg 1.3E+05 8.2E-10 1.E-04 4.2E-10 5.E-05 1.0E-10 1.E-05 1.0E-09 1.9E-09 2.E+00 9.8E-10 1.E+00 2.3E-10 2.E-01
Total PCB TEQ 1.0E-06 mg/kg 1.3E+05 8.7E-10 1.E-04 4.5E-10 6.E-05 1.1E-10 1.E-05 1.0E-09 2.0E-09 2.E+00 1.0E-09 1.E+00 2.5E-10 2.E-01
Total TEQ -- mg/kg -- -- 2.E-04 -- 1.E-04 -- 3.E-05 -- -- 4.E+00 -- 2.E+00 -- 5.E-01
Pesticides
Aldrin 2.3E-05 mg/kg 1.7E+01 2.0E-08 3.E-07 1.0E-08 2.E-07 2.4E-09 4.E-08 3.0E-05 4.6E-08 2.E-03 2.3E-08 8.E-04 5.6E-09 2.E-04
alpha-Hexachlorocyclohexane 6.3E-06 mg/kg 6.3E+00 5.5E-09 3.E-08 2.8E-09 2.E-08 6.8E-10 4.E-09 8.0E-03 1.3E-08 2.E-06 6.6E-09 8.E-07 1.6E-09 2.E-07
beta-Hexachlorocyclohexane 7.5E-05 mg/kg 1.8E+00 6.5E-08 1.E-07 3.3E-08 6.E-08 8.0E-09 1.E-08 6.0E-04 1.5E-07 3.E-04 7.8E-08 1.E-04 1.9E-08 3.E-05
Dieldrin 7.8E-04 mg/kg 1.6E+01 6.8E-07 1.E-05 3.5E-07 6.E-06 8.4E-08 1.E-06 5.0E-05 1.6E-06 3.E-02 8.2E-07 2.E-02 2.0E-07 4.E-03
Endrin 4.7E-06 mg/kg -- 4.1E-09 -- 2.1E-09 -- 5.1E-10 -- 3.0E-04 9.6E-09 3.E-05 4.9E-09 2.E-05 1.2E-09 4.E-06
Endrin aldehyde 5.7E-05 mg/kg -- 4.9E-08 -- 2.5E-08 -- 6.1E-09 -- 3.0E-04 1.1E-07 4.E-04 5.9E-08 2.E-04 1.4E-08 5.E-05
Endrin ketone 1.9E-06 mg/kg -- 1.7E-09 -- 8.7E-10 -- 2.1E-10 -- 3.0E-04 3.9E-09 1.E-05 2.0E-09 7.E-06 4.9E-10 2.E-06
gamma-Hexachlorocyclohexane 7.1E-06 mg/kg 1.1E+00 6.1E-09 7.E-09 3.2E-09 3.E-09 7.6E-10 8.E-10 3.0E-04 1.4E-08 5.E-05 7.4E-09 2.E-05 1.8E-09 6.E-06
Heptachlor 6.5E-07 mg/kg 4.5E+00 5.7E-10 3.E-09 2.9E-10 1.E-09 7.0E-11 3.E-10 5.0E-04 1.3E-09 3.E-06 6.8E-10 1.E-06 1.6E-10 3.E-07
Heptachlor epoxide 3.0E-05 mg/kg 9.1E+00 2.6E-08 2.E-07 1.4E-08 1.E-07 3.2E-09 3.E-08 1.3E-05 6.2E-08 5.E-03 3.2E-08 2.E-03 7.6E-09 6.E-04
Methoxychlor 3.1E-04 mg/kg -- 2.7E-07 -- 1.4E-07 -- 3.3E-08 -- 5.0E-03 6.3E-07 1.E-04 3.2E-07 6.E-05 7.7E-08 2.E-05
Total Chlordanes 3.3E-03 mg/kg 3.5E-01 2.8E-06 1.E-06 1.5E-06 5.E-07 3.5E-07 1.E-07 5.0E-04 6.6E-06 1.E-02 3.4E-06 7.E-03 8.2E-07 2.E-03
Total DDD 1.5E-02 mg/kg 2.4E-01 1.3E-05 3.E-06 6.9E-06 2.E-06 1.7E-06 4.E-07 5.0E-04 3.1E-05 6.E-02 1.6E-05 3.E-02 3.9E-06 8.E-03
Total DDE 3.2E-02 mg/kg 3.4E-01 2.8E-05 9.E-06 1.4E-05 5.E-06 3.4E-06 1.E-06 5.0E-04 6.5E-05 1.E-01 3.3E-05 7.E-02 8.0E-06 2.E-02
Total DDT 6.4E-03 mg/kg 3.4E-01 5.6E-06 2.E-06 2.9E-06 1.E-06 6.9E-07 2.E-07 5.0E-04 1.3E-05 3.E-02 6.7E-06 1.E-02 1.6E-06 3.E-03
Total Endosulfan 3.8E-04 mg/kg -- 3.3E-07 -- 1.7E-07 -- 4.1E-08 -- 6.0E-03 7.8E-07 1.E-04 4.0E-07 7.E-05 9.6E-08 2.E-05

Exposure Area Totalf 1.E-03 7.E-04 2.E-04

Notes:
a Chemical list includes analytes detected in any of the four human health target fish species for each tissue type.
b

c Numbers presented are rounded values.  Sums calculated before rounding.
d Toxicity Values for trivalent Chromium used to assess total Chromium.
e

f

Abbreviations:
-- = Not applicable. mg/kg = milligrams per kilogram.
CDI = Chronic Daily Intake. NL = Not listed.
DDD = Dichlorodiphenyldichloroethane. PAHs = Polynuclear Aromatic Hydrocarbons.
DDE = Dichlorodiphenyldichloroethylene. PCB = Polychlorinated Biphenyls.
DDT = Dichlorodiphenyltrichloroethane. RfD = Reference Dose.
EPC = Exposure Point Concentration. TEQ = Toxic Equivalents.
g/day = grams per day. WB = Whole body.
LADI = Lifetime Average Daily Intake.

Cumulative risk sums calculated using PCB congener data.

EPCs for the multi-species diet were calculated assuming each of the four target fish species (smallmouth bass, black crappie, common carp, and brown bullhead) represent 1/4 of a person's diet, according to 
the Portland Harbor RI/FS Programmatic Work Plan

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. 
Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-124
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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WB tissue Study Area Wide Metals
Aluminum 1.E-02 1.E-02
Antimony 8.E-02 8.E-02
Arsenic, inorganic 2.E-02 2.E-02
Cadmium 8.E-03 8.E-03
Chromium 1.E-04
Copper 6.E-03 6.E-03
Lead --
Manganese 9.E-03 9.E-03
Mercury 2.E-01 2.E-01
Nickel 5.E-03 5.E-03
Selenium 2.E-02 2.E-02
Silver 3.E-04 3.E-04
Thallium 3.E-02 3.E-02 3.E-02
Zinc 3.E-02 3.E-02
Butyltins
Butyltin ion 4.E-03 4.E-03
Dibutyltin ion 1.E-03 1.E-03
Tributyltin ion 2.E-03 2.E-03
PAHs
1-Methylnaphthalene 1.E-05
2-Methylnaphthalene 5.E-04 5.E-04
Acenaphthene 8.E-05 8.E-05
Acenaphthylene 4.E-06 4.E-06
Anthracene 2.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 2.E-06 2.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --

Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-124
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Dibenzothiophene 3.E-05 3.E-05
Fluoranthene 9.E-05 9.E-05 9.E-05 9.E-05
Fluorene 5.E-05 5.E-05
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-04 1.E-04
Phenanthrene 2.E-04 2.E-04
Pyrene 3.E-05 3.E-05
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 4.E-02 4.E-02
Dibutyl phthalate 2.E-05 2.E-05
Diethyl phthalate 8.E-07 8.E-07
Di-n-octyl phthalate 1.E-03 1.E-03
SVOCs
Benzoic acid 1.E-05
Benzyl alcohol 1.E-05 1.E-05
Bis(2-chloroethoxy) methane 8.E-04 8.E-04
Dibenzofuran 3.E-05 3.E-05
Hexachlorobenzene 1.E-03 1.E-03
Hexachlorobutadiene 2.E-04 2.E-04
Isophorone 2.E-06 2.E-06
Phenols
4-Methylphenol 2.E-04 2.E-04 2.E-04
4-Nitrophenol 2.E-04 2.E-04 2.E-04
Phenol 7.E-05 7.E-05 7.E-05
Polychlorinated Biphenyls 
Total Aroclors 3.E+01 3.E+01
Total PCB Congeners --
Total PCBs, Adjusted 4.E+01 4.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 1.E+00 1.E+00
Total PCB TEQ 3.E+00 3.E+00
Total TEQ 4.E+00
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TABLE 5-124
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Pesticides
Aldrin 4.E-04 4.E-04
alpha-Hexachlorocyclohexane 1.E-05 1.E-05
beta-Hexachlorocyclohexane 5.E-06 5.E-06
Dieldrin 1.E-02 1.E-02
Endrin 1.E-05 1.E-05
Endrin aldehyde 3.E-06 3.E-06
Endrin ketone 6.E-06 6.E-06
gamma-Hexachlorocyclohexane 4.E-04 4.E-04 4.E-04
Heptachlor 2.E-04 2.E-04
Heptachlor epoxide 1.E-03 1.E-03
Methoxychlor 7.E-05 7.E-05 7.E-05
Total Chlordanes 1.E-02 1.E-02
Total DDD 3.E-02 3.E-02
Total DDE 6.E-02 6.E-02
Total DDT 2.E-02 2.E-02
Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Area Totalb 1.E-01 2.E-02 9.E-03 6.E-03 2.E-01 3.E-02 2.E-01 4.E+01 5.E-04 4.E+00 7.E-05 7.E-05
Fillet Study Area Wide Metals

Aluminum 1.E-03 1.E-03
Antimony 8.E-04 8.E-04
Arsenic, inorganic 1.E-02 1.E-02
Cadmium 5.E-04 5.E-04
Chromium 1.E-04
Copper 2.E-03 2.E-03
Lead --
Manganese 2.E-03 2.E-03
Mercury 3.E-01 3.E-01
Nickel 1.E-03 1.E-03
Selenium 6.E-02 6.E-02
Silver 3.E-05 3.E-05
Thallium 2.E-02 2.E-02 2.E-02
Zinc 1.E-02 1.E-02
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TABLE 5-124
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Butyltins
Butyltin ion 3.E-04 3.E-04
Dibutyltin ion 2.E-03 2.E-03
Tributyltin ion 2.E-03 2.E-03
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 5.E-06
2-Methylnaphthalene 7.E-05 7.E-05
Acenaphthene 5.E-05 5.E-05
Acenaphthylene 4.E-06 4.E-06
Anthracene 1.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 2.E-06 2.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 4.E-06 4.E-06
Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
Fluorene 2.E-05 2.E-05
Indeno(1,2,3-cd)pyrene --
Naphthalene 3.E-05 3.E-05
Phenanthrene 3.E-04 3.E-04
Pyrene 3.E-05 3.E-05
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 7.E-04 7.E-04
Dibutyl phthalate 3.E-05 3.E-05
Diethyl phthalate 1.E-06 1.E-06
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TABLE 5-124
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

SVOCs
Benzyl alcohol 7.E-06 7.E-06
Dibenzofuran 4.E-06 4.E-06
Hexachlorobenzene 4.E-03 4.E-03
Hexachlorobutadiene 1.E-05 1.E-05
Isophorone 3.E-06 3.E-06
Phenols
4-Nitrophenol 4.E-04 4.E-04 4.E-04
Polychlorinated Biphenyls 
Total Aroclors 8.E+00 8.E+00
Total PCB Congeners --
Total PCBs, Adjusted 4.E+01 4.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 4.E-01 4.E-01
Total PCB TEQ 7.E-01 7.E-01
Total TEQ 1.E+00
Pesticides
Aldrin 2.E-04 2.E-04
alpha-Hexachlorocyclohexane 3.E-07 3.E-07
beta-Hexachlorocyclohexane 5.E-04 5.E-04
Dieldrin 6.E-03 6.E-03
Endrin 5.E-06 5.E-06
Endrin aldehyde 4.E-04 4.E-04
Endrin ketone 4.E-06 4.E-06
gamma-Hexachlorocyclohexane 7.E-06 7.E-06 7.E-06
Heptachlor 6.E-07 6.E-07
Heptachlor epoxide 7.E-04 7.E-04
Methoxychlor 9.E-05 9.E-05 9.E-05
Total Chlordanes 2.E-03 2.E-03
Total DDD 2.E-02 2.E-02
Total DDE 2.E-02 2.E-02
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TABLE 5-124
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Total DDT 6.E-03 6.E-03
Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Area Total 3.E-02 1.E-02 1.E-03 2.E-03 3.E-01 6.E-02 8.E-02 4.E+01 7.E-05 1.E+00 9.E-05

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.
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TABLE 5-125
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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WB tissue Study Area Wide Metals
Aluminum 7.E-03 7.E-03
Antimony 3.E-02 3.E-02
Arsenic, inorganic 1.E-02 1.E-02
Cadmium 5.E-03 5.E-03
Chromium 8.E-05
Copper 5.E-03 5.E-03
Lead --
Manganese 7.E-03 7.E-03
Mercury 1.E-01 1.E-01
Nickel 4.E-03 4.E-03
Selenium 8.E-03 8.E-03
Silver 2.E-04 2.E-04
Thallium 2.E-02 2.E-02 2.E-02
Zinc 3.E-02 3.E-02
Butyltins
Butyltin ion 1.E-03 1.E-03
Dibutyltin ion 5.E-04 5.E-04
Tributyltin ion 1.E-03 1.E-03
PAHs
1-Methylnaphthalene 7.E-06
2-Methylnaphthalene 4.E-04 4.E-04
Acenaphthene 5.E-05 5.E-05
Acenaphthylene 2.E-06 2.E-06
Anthracene 9.E-07
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 1.E-06 1.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --

Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point
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TABLE 5-125
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Dibenzothiophene 9.E-06 9.E-06
Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
Fluorene 4.E-05 4.E-05
Indeno(1,2,3-cd)pyrene --
Naphthalene 8.E-05 8.E-05
Phenanthrene 1.E-04 1.E-04
Pyrene 3.E-05 3.E-05
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
Dibutyl phthalate 1.E-05 1.E-05
Diethyl phthalate 8.E-07 8.E-07
Di-n-octyl phthalate 1.E-04 1.E-04
SVOCs
Benzoic acid 1.E-05
Benzyl alcohol 8.E-06 8.E-06
Bis(2-chloroethoxy) methane 5.E-04 5.E-04
Dibenzofuran 2.E-05 2.E-05
Hexachlorobenzene 7.E-04 7.E-04
Hexachlorobutadiene 1.E-04 1.E-04
Isophorone 2.E-06 2.E-06
Phenols
4-Methylphenol 7.E-05 7.E-05 7.E-05
4-Nitrophenol 2.E-04 2.E-04 2.E-04
Phenol 2.E-05 2.E-05 2.E-05
Polychlorinated Biphenyls 
Total Aroclors 1.E+01 1.E+01
Total PCB Congeners --
Total PCBs, Adjusted 1.E+01 1.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 7.E-01 7.E-01
Total PCB TEQ 2.E+00 2.E+00
Total TEQ 2.E+00
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TABLE 5-125
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Pesticides
Aldrin 3.E-04 3.E-04
alpha-Hexachlorocyclohexane 6.E-06 6.E-06
beta-Hexachlorocyclohexane 3.E-06 3.E-06
Dieldrin 9.E-03 9.E-03
Endrin 9.E-06 9.E-06
Endrin aldehyde 2.E-06 2.E-06
Endrin ketone 2.E-06 2.E-06
gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
Heptachlor 1.E-04 1.E-04
Heptachlor epoxide 1.E-03 1.E-03
Methoxychlor 2.E-05 2.E-05 2.E-05
Total Chlordanes 6.E-03 6.E-03
Total DDD 2.E-02 2.E-02
Total DDE 4.E-02 4.E-02
Total DDT 1.E-02 1.E-02
Total Endosulfan 9.E-05 9.E-05 9.E-05 9.E-05

Exposure Area Totalb 8.E-02 2.E-02 6.E-03 5.E-03 1.E-01 1.E-02 1.E-01 1.E+01 4.E-04 2.E+00 2.E-05 2.E-05
Fillet Study Area Wide Metals

Aluminum 9.E-04 9.E-04
Antimony 3.E-04 3.E-04
Arsenic, inorganic 9.E-03 9.E-03
Cadmium 4.E-04 4.E-04
Chromium 2.E-05
Copper 2.E-03 2.E-03
Lead --
Manganese 9.E-04 9.E-04
Mercury 2.E-01 2.E-01
Nickel 6.E-04 6.E-04
Selenium 6.E-03 6.E-03
Silver 7.E-06 7.E-06
Thallium 1.E-02 1.E-02 1.E-02
Zinc 1.E-02 1.E-02
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TABLE 5-125
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Butyltins
Butyltin ion 8.E-05 8.E-05
Dibutyltin ion 4.E-04 4.E-04
Tributyltin ion 1.E-03 1.E-03
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 4.E-06
2-Methylnaphthalene 5.E-05 5.E-05
Acenaphthene 2.E-05 2.E-05
Acenaphthylene 2.E-06 2.E-06
Anthracene 9.E-07
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 8.E-07 8.E-07
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 2.E-06 2.E-06
Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
Fluorene 1.E-05 1.E-05
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-05 1.E-05
Phenanthrene 1.E-04 1.E-04
Pyrene 9.E-06 9.E-06
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 3.E-04 3.E-04
Dibutyl phthalate 2.E-05 2.E-05
Diethyl phthalate 5.E-07 5.E-07
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TABLE 5-125
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

SVOCs
Benzyl alcohol 5.E-06 5.E-06
Dibenzofuran 3.E-06 3.E-06
Hexachlorobenzene 9.E-04 9.E-04
Hexachlorobutadiene 4.E-06 4.E-06
Isophorone 2.E-06 2.E-06
Phenols
4-Nitrophenol 2.E-04 2.E-04 2.E-04
Polychlorinated Biphenyls 
Total Aroclors 4.E+00 4.E+00
Total PCB Congeners --
Total PCBs, Adjusted 8.E+00 8.E+00
Dioxin/Furan
Total Dioxin/Furan TEQ 2.E-01 2.E-01
Total PCB TEQ 2.E-01 2.E-01
Total TEQ 5.E-01
Pesticides
Aldrin 2.E-04 2.E-04
alpha-Hexachlorocyclohexane 2.E-07 2.E-07
beta-Hexachlorocyclohexane 3.E-05 3.E-05
Dieldrin 4.E-03 4.E-03
Endrin 4.E-06 4.E-06
Endrin aldehyde 5.E-05 5.E-05
Endrin ketone 2.E-06 2.E-06
gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
Heptachlor 3.E-07 3.E-07
Heptachlor epoxide 6.E-04 6.E-04
Methoxychlor 2.E-05 2.E-05 2.E-05
Total Chlordanes 2.E-03 2.E-03
Total DDD 8.E-03 8.E-03
Total DDE 2.E-02 2.E-02
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TABLE 5-125
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, High Ingestion Rate (17.5 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Total DDT 3.E-03 3.E-03
Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Area Total 2.E-02 9.E-03 6.E-04 2.E-03 2.E-01 7.E-03 5.E-02 8.E+00 5.E-05 5.E-01 2.E-05

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.
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TABLE 5-126.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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WB tissue Study Area Wide Metals
Aluminum 5.E-02 5.E-02
Antimony 4.E-01 4.E-01
Arsenic, inorganic 8.E-02 8.E-02
Cadmium 3.E-02 3.E-02
Chromium 4.E-04
Copper 2.E-02 2.E-02
Lead --
Manganese 4.E-02 4.E-02
Mercury 6.E-01 6.E-01
Nickel 2.E-02 2.E-02
Selenium 1.E-01 1.E-01
Silver 1.E-03 1.E-03
Thallium 1.E-01 1.E-01 1.E-01
Zinc 1.E-01 1.E-01
Butyltins
Butyltin ion 1.E-02 1.E-02
Dibutyltin ion 4.E-03 4.E-03
Tributyltin ion 7.E-03 7.E-03
PAHs
1-Methylnaphthalene 4.E-05
2-Methylnaphthalene 2.E-03 2.E-03
Acenaphthene 3.E-04 3.E-04
Acenaphthylene 2.E-05 2.E-05
Anthracene 6.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 1.E-05 1.E-05
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --

Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-126.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Dibenzothiophene 1.E-04 1.E-04
Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
Fluorene 2.E-04 2.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 5.E-04 5.E-04
Phenanthrene 8.E-04 8.E-04
Pyrene 1.E-04 1.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 2.E-01 2.E-01
Dibutyl phthalate 1.E-04 1.E-04
Diethyl phthalate 3.E-06 3.E-06
Di-n-octyl phthalate 5.E-03 5.E-03
SVOCs
Benzoic acid 6.E-05
Benzyl alcohol 5.E-05 5.E-05
Bis(2-chloroethoxy) methane 3.E-03 3.E-03
Dibenzofuran 1.E-04 1.E-04
Hexachlorobenzene 5.E-03 5.E-03
Hexachlorobutadiene 7.E-04 7.E-04
Isophorone 8.E-06 8.E-06
Phenols
4-Methylphenol 7.E-04 7.E-04 7.E-04
4-Nitrophenol 1.E-03 1.E-03 1.E-03
Phenol 3.E-04 3.E-04 3.E-04
Polychlorinated Biphenyls 
Total Aroclors 1.E+02 1.E+02
Total PCB Congeners --
Total PCBs, Adjusted 2.E+02 2.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 5.E+00 5.E+00
Total PCB TEQ 1.E+01 1.E+01
Total TEQ 2.E+01
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TABLE 5-126.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Pesticides
Aldrin 1.E-03 1.E-03
alpha-Hexachlorocyclohexane 5.E-05 5.E-05
beta-Hexachlorocyclohexane 2.E-05 2.E-05
Dieldrin 6.E-02 6.E-02
Endrin 5.E-05 5.E-05
Endrin aldehyde 1.E-05 1.E-05
Endrin ketone 3.E-05 3.E-05
gamma-Hexachlorocyclohexane 2.E-03 2.E-03 2.E-03
Heptachlor 9.E-04 9.E-04
Heptachlor epoxide 6.E-03 6.E-03
Methoxychlor 3.E-04 3.E-04 3.E-04
Total Chlordanes 5.E-02 5.E-02
Total DDD 1.E-01 1.E-01
Total DDE 2.E-01 2.E-01
Total DDT 1.E-01 1.E-01
Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Area Totalb 6.E-01 8.E-02 4.E-02 2.E-02 7.E-01 1.E-01 9.E-01 2.E+02 2.E-03 2.E+01 3.E-04 3.E-04
Fillet Study Area Wide Metals

Aluminum 5.E-03 5.E-03
Antimony 3.E-03 3.E-03
Arsenic, inorganic 5.E-02 5.E-02
Cadmium 2.E-03 2.E-03
Chromium 5.E-04
Copper 9.E-03 9.E-03
Lead --
Manganese 6.E-03 6.E-03
Mercury 1.E+00 1.E+00
Nickel 5.E-03 5.E-03
Selenium 3.E-01 3.E-01
Silver 1.E-04 1.E-04
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TABLE 5-126.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Thallium 8.E-02 8.E-02 8.E-02
Zinc 4.E-02 4.E-02
Butyltins
Butyltin ion 1.E-03 1.E-03
Dibutyltin ion 7.E-03 7.E-03
Tributyltin ion 7.E-03 7.E-03
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 2.E-05
2-Methylnaphthalene 3.E-04 3.E-04
Acenaphthene 2.E-04 2.E-04
Acenaphthylene 1.E-05 1.E-05
Anthracene 6.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 7.E-06 7.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 2.E-05 2.E-05
Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
Fluorene 7.E-05 7.E-05
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-04 1.E-04
Phenanthrene 1.E-03 1.E-03
Pyrene 1.E-04 1.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 3.E-03 3.E-03
Dibutyl phthalate 1.E-04 1.E-04
Diethyl phthalate 6.E-06 6.E-06
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TABLE 5-126.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

SVOCs
Benzyl alcohol 3.E-05 3.E-05
Dibenzofuran 2.E-05 2.E-05
Hexachlorobenzene 2.E-02 2.E-02
Hexachlorobutadiene 5.E-05 5.E-05
Isophorone 1.E-05 1.E-05
Phenols
4-Nitrophenol 1.E-03 1.E-03 1.E-03
Polychlorinated Biphenyls 
Total Aroclors 3.E+01 3.E+01
Total PCB Congeners --
Total PCBs, Adjusted 2.E+02 2.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 2.E+00 2.E+00
Total PCB TEQ 3.E+00 3.E+00
Total TEQ 5.E+00
Pesticides
Aldrin 9.E-04 9.E-04
alpha-Hexachlorocyclohexane 1.E-06 1.E-06
beta-Hexachlorocyclohexane 2.E-03 2.E-03
Dieldrin 3.E-02 3.E-02
Endrin 2.E-05 2.E-05
Endrin aldehyde 2.E-03 2.E-03
Endrin ketone 2.E-05 2.E-05
gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
Heptachlor 3.E-06 3.E-06
Heptachlor epoxide 3.E-03 3.E-03
Methoxychlor 4.E-04 4.E-04 4.E-04
Total Chlordanes 9.E-03 9.E-03
Total DDD 7.E-02 7.E-02
Total DDE 8.E-02 8.E-02
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TABLE 5-126.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Total DDT 3.E-02 3.E-02
Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Area Total 1.E-01 5.E-02 4.E-03 9.E-03 1.E+00 3.E-01 3.E-01 2.E+02 3.E-04 5.E+00 4.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.
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TABLE 5-127.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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WB tissue Study Area Wide Metals
Aluminum 3.E-02 3.E-02
Antimony 1.E-01 1.E-01
Arsenic, inorganic 6.E-02 6.E-02
Cadmium 2.E-02 2.E-02
Chromium 3.E-04
Copper 2.E-02 2.E-02
Lead --
Manganese 3.E-02 3.E-02
Mercury 6.E-01 6.E-01
Nickel 2.E-02 2.E-02
Selenium 3.E-02 3.E-02
Silver 6.E-04 6.E-04
Thallium 8.E-02 8.E-02 8.E-02
Zinc 1.E-01 1.E-01
Butyltins
Butyltin ion 4.E-03 4.E-03
Dibutyltin ion 2.E-03 2.E-03
Tributyltin ion 6.E-03 6.E-03
PAHs
1-Methylnaphthalene 3.E-05
2-Methylnaphthalene 2.E-03 2.E-03
Acenaphthene 2.E-04 2.E-04
Acenaphthylene 1.E-05 1.E-05
Anthracene 4.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 5.E-06 5.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --

Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point
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TABLE 5-127.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Dibenzothiophene 4.E-05 4.E-05
Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
Fluorene 2.E-04 2.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 3.E-04 3.E-04
Phenanthrene 4.E-04 4.E-04
Pyrene 1.E-04 1.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 6.E-02 6.E-02
Dibutyl phthalate 5.E-05 5.E-05
Diethyl phthalate 3.E-06 3.E-06
Di-n-octyl phthalate 4.E-04 4.E-04
SVOCs
Benzoic acid 5.E-05
Benzyl alcohol 3.E-05 3.E-05
Bis(2-chloroethoxy) methane 2.E-03 2.E-03
Dibenzofuran 8.E-05 8.E-05
Hexachlorobenzene 3.E-03 3.E-03
Hexachlorobutadiene 4.E-04 4.E-04
Isophorone 8.E-06 8.E-06
Phenols
4-Methylphenol 3.E-04 3.E-04 3.E-04
4-Nitrophenol 8.E-04 8.E-04 8.E-04
Phenol 8.E-05 8.E-05 8.E-05
Polychlorinated Biphenyls 
Total Aroclors 5.E+01 5.E+01
Total PCB Congeners --
Total PCBs, Adjusted 6.E+01 6.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 3.E+00 3.E+00
Total PCB TEQ 7.E+00 7.E+00
Total TEQ 1.E+01
Pesticides
Aldrin 1.E-03 1.E-03
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TABLE 5-127.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

alpha-Hexachlorocyclohexane 3.E-05 3.E-05
beta-Hexachlorocyclohexane 1.E-05 1.E-05
Dieldrin 4.E-02 4.E-02
Endrin 4.E-05 4.E-05
Endrin aldehyde 7.E-06 7.E-06
Endrin ketone 8.E-06 8.E-06
gamma-Hexachlorocyclohexane 1.E-03 1.E-03 1.E-03
Heptachlor 5.E-04 5.E-04
Heptachlor epoxide 5.E-03 5.E-03
Methoxychlor 6.E-05 6.E-05 6.E-05
Total Chlordanes 2.E-02 2.E-02
Total DDD 8.E-02 8.E-02
Total DDE 2.E-01 2.E-01
Total DDT 4.E-02 4.E-02
Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Area Totalb 3.E-01 6.E-02 3.E-02 2.E-02 6.E-01 5.E-02 5.E-01 6.E+01 2.E-03 1.E+01 8.E-05 6.E-05
Fillet Study Area Wide Metals

Aluminum 4.E-03 4.E-03
Antimony 1.E-03 1.E-03
Arsenic, inorganic 4.E-02 4.E-02
Cadmium 2.E-03 2.E-03
Chromium 8.E-05
Copper 8.E-03 8.E-03
Lead --
Manganese 4.E-03 4.E-03
Mercury 1.E+00 1.E+00
Nickel 2.E-03 2.E-03
Selenium 2.E-02 2.E-02
Silver 3.E-05 3.E-05
Thallium 6.E-02 6.E-02 6.E-02
Zinc 4.E-02 4.E-02
Butyltins
Butyltin ion 3.E-04 3.E-04
Dibutyltin ion 2.E-03 2.E-03
Tributyltin ion 5.E-03 5.E-03
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TABLE 5-127.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 2.E-05
2-Methylnaphthalene 2.E-04 2.E-04
Acenaphthene 1.E-04 1.E-04
Acenaphthylene 1.E-05 1.E-05
Anthracene 4.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 3.E-06 3.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 1.E-05 1.E-05
Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
Fluorene 4.E-05 4.E-05
Indeno(1,2,3-cd)pyrene --
Naphthalene 6.E-05 6.E-05
Phenanthrene 6.E-04 6.E-04
Pyrene 4.E-05 4.E-05
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
Dibutyl phthalate 7.E-05 7.E-05
Diethyl phthalate 2.E-06 2.E-06
SVOCs
Benzyl alcohol 2.E-05 2.E-05
Dibenzofuran 1.E-05 1.E-05
Hexachlorobenzene 4.E-03 4.E-03
Hexachlorobutadiene 2.E-05 2.E-05
Isophorone 8.E-06 8.E-06
Phenols
4-Nitrophenol 1.E-03 1.E-03 1.E-03
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TABLE 5-127.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Higher Ingestion Rate (73 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Polychlorinated Biphenyls 
Total Aroclors 2.E+01 2.E+01
Total PCB Congeners --
Total PCBs, Adjusted 3.E+01 3.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 1.E+00 1.E+00
Total PCB TEQ 1.E+00 1.E+00
Total TEQ 2.E+00
Pesticides
Aldrin 8.E-04 8.E-04
alpha-Hexachlorocyclohexane 8.E-07 8.E-07
beta-Hexachlorocyclohexane 1.E-04 1.E-04
Dieldrin 2.E-02 2.E-02
Endrin 2.E-05 2.E-05
Endrin aldehyde 2.E-04 2.E-04
Endrin ketone 7.E-06 7.E-06
gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
Heptachlor 1.E-06 1.E-06
Heptachlor epoxide 2.E-03 2.E-03
Methoxychlor 6.E-05 6.E-05 6.E-05
Total Chlordanes 7.E-03 7.E-03
Total DDD 3.E-02 3.E-02
Total DDE 7.E-02 7.E-02
Total DDT 1.E-02 1.E-02
Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Area Total 1.E-01 4.E-02 3.E-03 8.E-03 1.E+00 3.E-02 2.E-01 3.E+01 2.E-04 2.E+00 6.E-05

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable. PAHs = Polynuclear Aromatic Hydrocarbons.
DDD = Dichlorodiphenyldichloroethane. PCB = Polychlorinated Biphenyls.
DDE = Dichlorodiphenyldichloroethylene. TEQ = Toxic Equivalents.
DDT = Dichlorodiphenyltrichloroethane. WB = Whole body.
g/day = Grams per day.
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TABLE 5-128.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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WB tissue Study Area Wide Metals
Aluminum 1.E-01 1.E-01
Antimony 7.E-01 7.E-01
Arsenic, inorganic 2.E-01 2.E-01
Cadmium 6.E-02 6.E-02
Chromium 9.E-04
Copper 5.E-02 5.E-02
Lead --
Manganese 7.E-02 7.E-02
Mercury 1.E+00 1.E+00
Nickel 4.E-02 4.E-02
Selenium 2.E-01 2.E-01
Silver 2.E-03 2.E-03
Thallium 2.E-01 2.E-01 2.E-01
Zinc 2.E-01 2.E-01
Butyltins
Butyltin ion 3.E-02 3.E-02
Dibutyltin ion 8.E-03 8.E-03
Tributyltin ion 1.E-02 1.E-02
PAHs
1-Methylnaphthalene 8.E-05
2-Methylnaphthalene 4.E-03 4.E-03
Acenaphthene 7.E-04 7.E-04
Acenaphthylene 4.E-05 4.E-05
Anthracene 1.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 2.E-05 2.E-05
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --

Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-128.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Dibenzothiophene 2.E-04 2.E-04
Fluoranthene 7.E-04 7.E-04 7.E-04 7.E-04
Fluorene 4.E-04 4.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-03 1.E-03
Phenanthrene 2.E-03 2.E-03
Pyrene 2.E-04 2.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
Dibutyl phthalate 2.E-04 2.E-04
Diethyl phthalate 6.E-06 6.E-06
Di-n-octyl phthalate 1.E-02 1.E-02
SVOCs
Benzoic acid 1.E-04
Benzyl alcohol 1.E-04 1.E-04
Bis(2-chloroethoxy) methane 6.E-03 6.E-03
Dibenzofuran 3.E-04 3.E-04
Hexachlorobenzene 9.E-03 9.E-03
Hexachlorobutadiene 1.E-03 1.E-03
Isophorone 1.E-05 1.E-05
Phenols
4-Methylphenol 1.E-03 1.E-03 1.E-03
4-Nitrophenol 2.E-03 2.E-03 2.E-03
Phenol 5.E-04 5.E-04 5.E-04
Polychlorinated Biphenyls 
Total Aroclors 3.E+02 3.E+02
Total PCB Congeners --
Total PCBs, Adjusted 3.E+02 3.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 1.E+01 1.E+01
Total PCB TEQ 2.E+01 2.E+01
Total TEQ 3.E+01 3.E+01
Pesticides
Aldrin 3.E-03 3.E-03
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TABLE 5-128.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

alpha-Hexachlorocyclohexane 9.E-05 9.E-05
beta-Hexachlorocyclohexane 4.E-05 4.E-05
Dieldrin 1.E-01 1.E-01
Endrin 1.E-04 1.E-04
Endrin aldehyde 2.E-05 2.E-05
Endrin ketone 5.E-05 5.E-05
gamma-Hexachlorocyclohexane 3.E-03 3.E-03 3.E-03
Heptachlor 2.E-03 2.E-03
Heptachlor epoxide 1.E-02 1.E-02
Methoxychlor 5.E-04 5.E-04 5.E-04
Total Chlordanes 1.E-01 1.E-01
Total DDD 2.E-01 2.E-01
Total DDE 5.E-01 5.E-01
Total DDT 2.E-01 2.E-01
Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Area Totalb 1.E+00 2.E-01 7.E-02 5.E-02 1.E+00 2.E-01 2.E+00 3.E+02 4.E-03 3.E+01 5.E-04 5.E-04
Fillet Study Area Wide Metals

Aluminum 1.E-02 1.E-02
Antimony 6.E-03 6.E-03
Arsenic, inorganic 9.E-02 9.E-02
Cadmium 4.E-03 4.E-03
Chromium 1.E-03
Copper 2.E-02 2.E-02
Lead --
Manganese 1.E-02 1.E-02
Mercury 3.E+00 3.E+00
Nickel 9.E-03 9.E-03
Selenium 5.E-01 5.E-01
Silver 2.E-04 2.E-04
Thallium 2.E-01 2.E-01 2.E-01
Zinc 9.E-02 9.E-02
Butyltins
Butyltin ion 2.E-03 2.E-03
Dibutyltin ion 1.E-02 1.E-02
Tributyltin ion 1.E-02 1.E-02
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TABLE 5-128.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 4.E-05
2-Methylnaphthalene 5.E-04 5.E-04
Acenaphthene 4.E-04 4.E-04
Acenaphthylene 3.E-05 3.E-05
Anthracene 1.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 1.E-05 1.E-05
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 3.E-05 3.E-05
Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
Fluorene 1.E-04 1.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 3.E-04 3.E-04
Phenanthrene 3.E-03 3.E-03
Pyrene 3.E-04 3.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 6.E-03 6.E-03
Dibutyl phthalate 2.E-04 2.E-04
Diethyl phthalate 1.E-05 1.E-05
SVOCs
Benzyl alcohol 6.E-05 6.E-05
Dibenzofuran 3.E-05 3.E-05
Hexachlorobenzene 3.E-02 3.E-02
Hexachlorobutadiene 9.E-05 9.E-05
Isophorone 2.E-05 2.E-05
Phenols
4-Nitrophenol 3.E-03 3.E-03 3.E-03
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TABLE 5-128.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Polychlorinated Biphenyls 
Total Aroclors 7.E+01 7.E+01
Total PCB Congeners --
Total PCBs, Adjusted 3.E+02 3.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 3.E+00 3.E+00
Total PCB TEQ 6.E+00 6.E+00
Total TEQ 9.E+00 9.E+00
Pesticides
Aldrin 2.E-03 2.E-03
alpha-Hexachlorocyclohexane 2.E-06 2.E-06
beta-Hexachlorocyclohexane 4.E-03 4.E-03
Dieldrin 5.E-02 5.E-02
Endrin 4.E-05 4.E-05
Endrin aldehyde 3.E-03 3.E-03
Endrin ketone 3.E-05 3.E-05
gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
Heptachlor 5.E-06 5.E-06
Heptachlor epoxide 6.E-03 6.E-03
Methoxychlor 7.E-04 7.E-04 7.E-04
Total Chlordanes 2.E-02 2.E-02
Total DDD 1.E-01 1.E-01
Total DDE 2.E-01 2.E-01
Total DDT 5.E-02 5.E-02
Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Area Total 3.E-01 9.E-02 9.E-03 2.E-02 3.E+00 5.E-01 6.E-01 3.E+02 5.E-04 9.E+00 7.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable. PAHs = Polynuclear Aromatic Hydrocarbons.
DDD = Dichlorodiphenyldichloroethane. PCB = Polychlorinated Biphenyls.
DDE = Dichlorodiphenyldichloroethylene. TEQ = Toxic Equivalents.
DDT = Dichlorodiphenyltrichloroethane. WB = Whole body.
g/day = Grams per day.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 5 of 5



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-129.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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WB tissue Study Area Wide Metals
Aluminum 6.E-02 6.E-02
Antimony 2.E-01 2.E-01
Arsenic, inorganic 1.E-01 1.E-01
Cadmium 4.E-02 4.E-02
Chromium 6.E-04
Copper 4.E-02 4.E-02
Lead --
Manganese 6.E-02 6.E-02
Mercury 1.E+00 1.E+00
Nickel 3.E-02 3.E-02
Selenium 7.E-02 7.E-02
Silver 1.E-03 1.E-03
Thallium 2.E-01 2.E-01 2.E-01
Zinc 2.E-01 2.E-01
Butyltins
Butyltin ion 8.E-03 8.E-03
Dibutyltin ion 4.E-03 4.E-03
Tributyltin ion 1.E-02 1.E-02
PAHs
1-Methylnaphthalene 6.E-05
2-Methylnaphthalene 3.E-03 3.E-03
Acenaphthene 4.E-04 4.E-04
Acenaphthylene 2.E-05 2.E-05
Anthracene 7.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 1.E-05 1.E-05
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --

Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point
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TABLE 5-129.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Dibenzothiophene 7.E-05 7.E-05
Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
Fluorene 4.E-04 4.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 7.E-04 7.E-04
Phenanthrene 8.E-04 8.E-04
Pyrene 2.E-04 2.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
Dibutyl phthalate 9.E-05 9.E-05
Diethyl phthalate 6.E-06 6.E-06
Di-n-octyl phthalate 9.E-04 9.E-04
SVOCs
Benzoic acid 1.E-04
Benzyl alcohol 6.E-05 6.E-05
Bis(2-chloroethoxy) methane 4.E-03 4.E-03
Dibenzofuran 2.E-04 2.E-04
Hexachlorobenzene 6.E-03 6.E-03
Hexachlorobutadiene 8.E-04 8.E-04
Isophorone 1.E-05 1.E-05
Phenols
4-Methylphenol 5.E-04 5.E-04 5.E-04
4-Nitrophenol 2.E-03 2.E-03 2.E-03
Phenol 1.E-04 1.E-04 1.E-04
Polychlorinated Biphenyls 
Total Aroclors 9.E+01 9.E+01
Total PCB Congeners --
Total PCBs, Adjusted 1.E+02 1.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 6.E+00 6.E+00
Total PCB TEQ 1.E+01 1.E+01
Total TEQ 2.E+01
Pesticides
Aldrin 2.E-03 2.E-03
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TABLE 5-129.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

alpha-Hexachlorocyclohexane 5.E-05 5.E-05
beta-Hexachlorocyclohexane 3.E-05 3.E-05
Dieldrin 8.E-02 8.E-02
Endrin 7.E-05 7.E-05
Endrin aldehyde 1.E-05 1.E-05
Endrin ketone 1.E-05 1.E-05
gamma-Hexachlorocyclohexane 2.E-03 2.E-03 2.E-03
Heptachlor 9.E-04 9.E-04
Heptachlor epoxide 1.E-02 1.E-02
Methoxychlor 1.E-04 1.E-04 1.E-04
Total Chlordanes 5.E-02 5.E-02
Total DDD 2.E-01 2.E-01
Total DDE 4.E-01 4.E-01
Total DDT 9.E-02 9.E-02
Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Area Totalb 6.E-01 1.E-01 5.E-02 4.E-02 1.E+00 1.E-01 1.E+00 1.E+02 3.E-03 2.E+01 1.E-04 1.E-04
Fillet Study Area Wide Metals

Aluminum 7.E-03 7.E-03
Antimony 3.E-03 3.E-03
Arsenic, inorganic 8.E-02 8.E-02
Cadmium 3.E-03 3.E-03
Chromium 2.E-04
Copper 2.E-02 2.E-02
Lead --
Manganese 7.E-03 7.E-03
Mercury 2.E+00 2.E+00
Nickel 4.E-03 4.E-03
Selenium 5.E-02 5.E-02
Silver 6.E-05 6.E-05
Thallium 1.E-01 1.E-01 1.E-01
Zinc 8.E-02 8.E-02
Butyltins
Butyltin ion 7.E-04 7.E-04
Dibutyltin ion 3.E-03 3.E-03
Tributyltin ion 9.E-03 9.E-03
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TABLE 5-129.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 3.E-05
2-Methylnaphthalene 4.E-04 4.E-04
Acenaphthene 2.E-04 2.E-04
Acenaphthylene 2.E-05 2.E-05
Anthracene 7.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 6.E-06 6.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 2.E-05 2.E-05
Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
Fluorene 8.E-05 8.E-05
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-04 1.E-04
Phenanthrene 1.E-03 1.E-03
Pyrene 7.E-05 7.E-05
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 3.E-03 3.E-03
Dibutyl phthalate 1.E-04 1.E-04
Diethyl phthalate 4.E-06 4.E-06
SVOCs
Benzyl alcohol 4.E-05 4.E-05
Dibenzofuran 2.E-05 2.E-05
Hexachlorobenzene 8.E-03 8.E-03
Hexachlorobutadiene 4.E-05 4.E-05
Isophorone 2.E-05 2.E-05
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TABLE 5-129.
Calculation of Endpoint-Specific Hazard Indices - Adult, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Highest Ingestion Rate (142 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Adult Exposure Route:  Ingestion

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Phenols
4-Nitrophenol 2.E-03 2.E-03 2.E-03
Polychlorinated Biphenyls 
Total Aroclors 3.E+01 3.E+01
Total PCB Congeners --
Total PCBs, Adjusted 7.E+01 7.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 2.E+00 2.E+00
Total PCB TEQ 2.E+00 2.E+00
Total TEQ 4.E+00
Pesticides
Aldrin 2.E-03 2.E-03
alpha-Hexachlorocyclohexane 2.E-06 2.E-06
beta-Hexachlorocyclohexane 3.E-04 3.E-04
Dieldrin 3.E-02 3.E-02
Endrin 3.E-05 3.E-05
Endrin aldehyde 4.E-04 4.E-04
Endrin ketone 1.E-05 1.E-05
gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
Heptachlor 3.E-06 3.E-06
Heptachlor epoxide 5.E-03 5.E-03
Methoxychlor 1.E-04 1.E-04 1.E-04
Total Chlordanes 1.E-02 1.E-02
Total DDD 6.E-02 6.E-02
Total DDE 1.E-01 1.E-01
Total DDT 3.E-02 3.E-02
Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Area Total 2.E-01 8.E-02 5.E-03 2.E-02 2.E+00 5.E-02 4.E-01 7.E+01 4.E-04 4.E+00 1.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable. PAHs = Polynuclear Aromatic Hydrocarbons.
DDD = Dichlorodiphenyldichloroethane. PCB = Polychlorinated Biphenyls.
DDE = Dichlorodiphenyldichloroethylene. TEQ = Toxic Equivalents.
DDT = Dichlorodiphenyltrichloroethane. WB = Whole body.
g/day = Grams per day.
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

WB RM  2 Metals
WB RM  2 Aluminum 3.5E+00 mg/kg -- 1.2E-03 -- 6.2E-04 -- 1.4E-04 -- 1.0E+00 1.4E-02 1.E-02 7.2E-03 7.E-03 1.6E-03 2.E-03
WB RM  2 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  2 Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 1.2E-05 2.E-05 6.0E-06 9.E-06 1.4E-06 2.E-06 3.0E-04 1.4E-04 5.E-01 7.0E-05 2.E-01 1.6E-05 5.E-02
WB RM  2 Cadmium 3.0E-03 mg/kg -- 1.0E-06 -- 5.3E-07 -- 1.2E-07 -- 1.0E-03 1.2E-05 1.E-02 6.2E-06 6.E-03 1.4E-06 1.E-03
WB RM  2 Chromiumc 1.3E-01 mg/kg -- 4.5E-05 -- 2.3E-05 -- 5.2E-06 -- 1.5E+00 5.2E-04 3.E-04 2.7E-04 2.E-04 6.1E-05 4.E-05
WB RM  2 Copper 7.1E-01 mg/kg -- 2.4E-04 -- 1.3E-04 -- 2.8E-05 -- 4.0E-02 2.8E-03 7.E-02 1.5E-03 4.E-02 3.3E-04 8.E-03
WB RM  2 Lead 1.0E-02 mg/kg NL 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- NL 4.0E-05 -- 2.1E-05 -- 4.7E-06 --
WB RM  2 Manganese 1.9E+00 mg/kg -- 6.5E-04 -- 3.4E-04 -- 7.6E-05 -- 1.4E-01 7.6E-03 5.E-02 3.9E-03 3.E-02 8.9E-04 6.E-03
WB RM  2 Mercury 5.1E-02 mg/kg -- 1.7E-05 -- 9.0E-06 -- 2.0E-06 -- 1.0E-04 2.0E-04 2.E+00 1.1E-04 1.E+00 2.4E-05 2.E-01
WB RM  2 Nickel 7.8E-02 mg/kg -- 2.7E-05 -- 1.4E-05 -- 3.1E-06 -- 2.0E-02 3.1E-04 2.E-02 1.6E-04 8.E-03 3.7E-05 2.E-03
WB RM  2 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  2 Silver 1.3E-03 mg/kg -- 4.5E-07 -- 2.3E-07 -- 5.2E-08 -- 5.0E-03 5.2E-06 1.E-03 2.7E-06 5.E-04 6.1E-07 1.E-04
WB RM  2 Thallium 7.3E-03 mg/kg -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 -- 6.6E-05 2.9E-05 4.E-01 1.5E-05 2.E-01 3.4E-06 5.E-02
WB RM  2 Zinc 1.2E+01 mg/kg -- 3.9E-03 -- 2.0E-03 -- 4.6E-04 -- 3.0E-01 4.6E-02 2.E-01 2.4E-02 8.E-02 5.4E-03 2.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 3.8E-01 ug/kg -- 1.3E-07 -- 6.7E-08 -- 1.5E-08 -- 3.0E-04 1.5E-06 5.E-03 7.9E-07 3.E-03 1.8E-07 6.E-04
WB RM  2 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 2.2E+00 ug/kg 2.9E-02 7.5E-07 2.E-08 3.9E-07 1.E-08 8.8E-08 3.E-09 7.0E-02 8.8E-06 1.E-04 4.5E-06 6.E-05 1.0E-06 1.E-05
WB RM  2 2-Methylnaphthalene 2.7E+00 ug/kg -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 -- 4.0E-03 1.1E-05 3.E-03 5.6E-06 1.E-03 1.3E-06 3.E-04
WB RM  2 Acenaphthene 6.2E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.5E-07 -- 6.0E-02 2.5E-05 4.E-04 1.3E-05 2.E-04 2.9E-06 5.E-05
WB RM  2 Acenaphthylene 4.5E-01 ug/kg -- 1.5E-07 -- 8.0E-08 -- 1.8E-08 -- 6.0E-02 1.8E-06 3.E-05 9.3E-07 2.E-05 2.1E-07 4.E-06
WB RM  2 Anthracene 1.4E+00 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 3.0E-01 5.6E-06 2.E-05 2.9E-06 1.E-05 6.5E-07 2.E-06
WB RM  2 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  2 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Dibenzothiophene 1.2E+00 ug/kg -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 -- 4.0E-02 4.8E-06 1.E-04 2.5E-06 6.E-05 5.6E-07 1.E-05
WB RM  2 Fluoranthene 1.2E+01 ug/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 4.0E-02 4.8E-05 1.E-03 2.5E-05 6.E-04 5.6E-06 1.E-04
WB RM  2 Fluorene 4.6E+00 ug/kg -- 1.6E-06 -- 8.1E-07 -- 1.8E-07 -- 4.0E-02 1.8E-05 5.E-04 9.5E-06 2.E-04 2.1E-06 5.E-05
WB RM  2 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  2 Naphthalene 1.8E+00 ug/kg -- 6.2E-07 -- 3.2E-07 -- 7.2E-08 -- 2.0E-02 7.2E-06 4.E-04 3.7E-06 2.E-04 8.4E-07 4.E-05
WB RM  2 Phenanthrene 9.9E+00 ug/kg -- 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- 3.0E-02 4.0E-05 1.E-03 2.0E-05 7.E-04 4.6E-06 2.E-04
WB RM  2 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  2 Total Carcinogenic PAHsd -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  2 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  2 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
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Appendix F: BHHRA
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  2 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  2 Semi-Volatile Organic Compounds
WB RM  2 Benzoic acid 6.1E+02 ug/kg -- 2.1E-04 -- 1.1E-04 -- 2.4E-05 -- 4.0E+00 2.4E-03 6.E-04 1.3E-03 3.E-04 2.8E-04 7.E-05
WB RM  2 Benzyl alcohol 2.7E+01 ug/kg -- 9.3E-06 -- 4.8E-06 -- 1.1E-06 -- 5.0E-01 1.1E-04 2.E-04 5.6E-05 1.E-04 1.3E-05 3.E-05
WB RM  2 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 3.0E-03 5.2E-05 2.E-02 2.7E-05 9.E-03 6.1E-06 2.E-03
WB RM  2 Dibenzofuran 1.7E+00 ug/kg -- 5.8E-07 -- 3.0E-07 -- 6.8E-08 -- 4.0E-02 6.8E-06 2.E-04 3.5E-06 9.E-05 7.9E-07 2.E-05
WB RM  2 Hexachlorobenzene 1.7E+00 ug/kg 1.6E+00 5.8E-07 9.E-07 3.0E-07 5.E-07 6.8E-08 1.E-07 8.0E-04 6.8E-06 8.E-03 3.5E-06 4.E-03 7.9E-07 1.E-03
WB RM  2 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  2 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  2 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB RM  2 Total PCB Congeners 1.4E+06 pg/g NA 4.9E-04 -- 2.5E-04 -- 5.7E-05 -- NA 5.7E-03 -- 2.9E-03 -- 6.6E-04 --
WB RM  2 Total PCBs, Adjusted 1.3E+06 pg/g 2.0E+00 4.3E-04 9.E-04 2.2E-04 4.E-04 5.0E-05 1.E-04 2.0E-05 5.0E-03 3.E+02 2.6E-03 1.E+02 5.9E-04 3.E+01
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 1.4E+00 pg/g 1.3E+05 4.8E-10 6.E-05 2.5E-10 3.E-05 5.5E-11 7.E-06 1.0E-09 5.5E-09 6.E+00 2.9E-09 3.E+00 6.5E-10 6.E-01
WB RM  2 Total PCB TEQ 2.1E+01 pg/g 1.3E+05 7.3E-09 1.E-03 3.8E-09 5.E-04 8.6E-10 1.E-04 1.0E-09 8.6E-08 9.E+01 4.4E-08 4.E+01 1.0E-08 1.E+01
WB RM  2 Total TEQ -- -- -- -- 1.E-03 -- 5.E-04 -- 1.E-04 -- -- 9.E+01 -- 5.E+01 -- 1.E+01
WB RM  2 Pesticides
WB RM  2 Aldrin 1.1E-02 ug/kg 1.7E+01 3.8E-09 6.E-08 1.9E-09 3.E-08 4.4E-10 7.E-09 3.0E-05 4.4E-08 1.E-03 2.3E-08 8.E-04 5.1E-09 2.E-04
WB RM  2 alpha-Hexachlorocyclohexane 2.5E-02 ug/kg 6.3E+00 8.5E-09 5.E-08 4.4E-09 3.E-08 1.0E-09 6.E-09 8.0E-03 1.0E-07 1.E-05 5.1E-08 6.E-06 1.2E-08 1.E-06
WB RM  2 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM  2 Dieldrin 2.4E+00 ug/kg 1.6E+01 8.4E-07 1.E-05 4.3E-07 7.E-06 9.8E-08 2.E-06 5.0E-05 9.8E-06 2.E-01 5.0E-06 1.E-01 1.1E-06 2.E-02
WB RM  2 Endrin 3.0E-02 ug/kg -- 1.0E-08 -- 5.3E-09 -- 1.2E-09 -- 3.0E-04 1.2E-07 4.E-04 6.2E-08 2.E-04 1.4E-08 5.E-05
WB RM  2 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  2 Endrin ketone 1.5E-02 ug/kg -- 5.2E-09 -- 2.7E-09 -- 6.1E-10 -- 3.0E-04 6.1E-08 2.E-04 3.2E-08 1.E-04 7.1E-09 2.E-05
WB RM  2 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  2 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  2 Heptachlor epoxide 1.8E-01 ug/kg 9.1E+00 6.2E-08 6.E-07 3.2E-08 3.E-07 7.2E-09 7.E-08 1.3E-05 7.2E-07 6.E-02 3.7E-07 3.E-02 8.4E-08 6.E-03
WB RM  2 Total Chlordanes 9.0E+00 ug/kg 3.5E-01 3.1E-06 1.E-06 1.6E-06 6.E-07 3.6E-07 1.E-07 5.0E-04 3.6E-05 7.E-02 1.9E-05 4.E-02 4.2E-06 8.E-03
WB RM  2 Total DDD 1.8E+01 ug/kg 2.4E-01 6.1E-06 1.E-06 3.1E-06 8.E-07 7.1E-07 2.E-07 5.0E-04 7.1E-05 1.E-01 3.7E-05 7.E-02 8.3E-06 2.E-02
WB RM  2 Total DDE 6.9E+01 ug/kg 3.4E-01 2.4E-05 8.E-06 1.2E-05 4.E-06 2.7E-06 9.E-07 5.0E-04 2.7E-04 5.E-01 1.4E-04 3.E-01 3.2E-05 6.E-02
WB RM  2 Total DDT 5.1E+00 ug/kg 3.4E-01 1.7E-06 6.E-07 9.0E-07 3.E-07 2.0E-07 7.E-08 5.0E-04 2.0E-05 4.E-02 1.1E-05 2.E-02 2.4E-06 5.E-03
WB RM  2 Total Endosulfan 6.6E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.7E-08 -- 6.0E-03 2.7E-06 4.E-04 1.4E-06 2.E-04 3.1E-07 5.E-05

Exposure Point Totale 2.E-03 1.E-03 2.E-04
WB RM  3 Metals
WB RM  3 Aluminum 5.0E+00 mg/kg -- 1.7E-03 -- 8.9E-04 -- 2.0E-04 -- 1.0E+00 2.0E-02 2.E-02 1.0E-02 1.E-02 2.3E-03 2.E-03
WB RM  3 Antimony 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 4.0E-04 4.0E-06 1.E-02 2.1E-06 5.E-03 4.7E-07 1.E-03
WB RM  3 Arsenic, inorganic 3.9E-02 mg/kg 1.5E+00 1.3E-05 2.E-05 6.9E-06 1.E-05 1.6E-06 2.E-06 3.0E-04 1.6E-04 5.E-01 8.1E-05 3.E-01 1.8E-05 6.E-02
WB RM  3 Cadmium 8.0E-03 mg/kg -- 2.7E-06 -- 1.4E-06 -- 3.2E-07 -- 1.0E-03 3.2E-05 3.E-02 1.7E-05 2.E-02 3.7E-06 4.E-03
WB RM  3 Chromium 3.0E-01 mg/kg -- 1.0E-04 -- 5.3E-05 -- 1.2E-05 -- 1.5E+00 1.2E-03 8.E-04 6.2E-04 4.E-04 1.4E-04 9.E-05
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  3 Copper 7.9E-01 mg/kg -- 2.7E-04 -- 1.4E-04 -- 3.2E-05 -- 4.0E-02 3.2E-03 8.E-02 1.6E-03 4.E-02 3.7E-04 9.E-03
WB RM  3 Lead 1.8E+00 mg/kg NL 6.2E-04 -- 3.2E-04 -- 7.2E-05 -- NL 7.2E-03 -- 3.7E-03 -- 8.4E-04 --
WB RM  3 Manganese 1.8E+00 mg/kg -- 6.2E-04 -- 3.2E-04 -- 7.2E-05 -- 1.4E-01 7.2E-03 5.E-02 3.7E-03 3.E-02 8.4E-04 6.E-03
WB RM  3 Mercury 1.0E-01 mg/kg -- 3.6E-05 -- 1.8E-05 -- 4.2E-06 -- 1.0E-04 4.2E-04 4.E+00 2.1E-04 2.E+00 4.9E-05 5.E-01
WB RM  3 Nickel 8.0E-02 mg/kg -- 2.7E-05 -- 1.4E-05 -- 3.2E-06 -- 2.0E-02 3.2E-04 2.E-02 1.7E-04 8.E-03 3.7E-05 2.E-03
WB RM  3 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  3 Silver 1.6E-03 mg/kg -- 5.5E-07 -- 2.8E-07 -- 6.4E-08 -- 5.0E-03 6.4E-06 1.E-03 3.3E-06 7.E-04 7.5E-07 1.E-04
WB RM  3 Thallium 8.5E-03 mg/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 6.6E-05 3.4E-05 5.E-01 1.8E-05 3.E-01 4.0E-06 6.E-02
WB RM  3 Zinc 1.6E+01 mg/kg -- 5.6E-03 -- 2.9E-03 -- 6.5E-04 -- 3.0E-01 6.5E-02 2.E-01 3.4E-02 1.E-01 7.6E-03 3.E-02
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 4.2E-01 ug/kg -- 1.4E-07 -- 7.4E-08 -- 1.7E-08 -- 3.0E-04 1.7E-06 6.E-03 8.7E-07 3.E-03 2.0E-07 7.E-04
WB RM  3 Tributyltin ion 8.1E-01 ug/kg -- 2.8E-07 -- 1.4E-07 -- 3.2E-08 -- 3.0E-04 3.2E-06 1.E-02 1.7E-06 6.E-03 3.8E-07 1.E-03
WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 3.9E+00 ug/kg 2.9E-02 1.3E-06 4.E-08 6.9E-07 2.E-08 1.6E-07 5.E-09 7.0E-02 1.6E-05 2.E-04 8.1E-06 1.E-04 1.8E-06 3.E-05
WB RM  3 2-Methylnaphthalene 4.5E+00 ug/kg -- 1.5E-06 -- 8.0E-07 -- 1.8E-07 -- 4.0E-03 1.8E-05 5.E-03 9.3E-06 2.E-03 2.1E-06 5.E-04
WB RM  3 Acenaphthene 6.8E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 6.0E-02 2.7E-05 5.E-04 1.4E-05 2.E-04 3.2E-06 5.E-05
WB RM  3 Acenaphthylene 6.9E-01 ug/kg -- 2.4E-07 -- 1.2E-07 -- 2.8E-08 -- 6.0E-02 2.8E-06 5.E-05 1.4E-06 2.E-05 3.2E-07 5.E-06
WB RM  3 Anthracene 3.2E+00 ug/kg -- 1.1E-06 -- 5.7E-07 -- 1.3E-07 -- 3.0E-01 1.3E-05 4.E-05 6.6E-06 2.E-05 1.5E-06 5.E-06
WB RM  3 Benzo(a)anthracene 4.8E-01 ug/kg 7.3E-01 1.6E-07 1.E-07 8.5E-08 6.E-08 1.9E-08 1.E-08 -- 1.9E-06 -- 9.9E-07 -- 2.2E-07 --
WB RM  3 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  3 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Chrysene 2.0E+00 ug/kg 7.3E-03 6.9E-07 5.E-09 3.5E-07 3.E-09 8.0E-08 6.E-10 -- 8.0E-06 -- 4.1E-06 -- 9.3E-07 --
WB RM  3 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Dibenzothiophene 1.7E+00 ug/kg -- 5.8E-07 -- 3.0E-07 -- 6.8E-08 -- 4.0E-02 6.8E-06 2.E-04 3.5E-06 9.E-05 7.9E-07 2.E-05
WB RM  3 Fluoranthene 9.5E+00 ug/kg -- 3.3E-06 -- 1.7E-06 -- 3.8E-07 -- 4.0E-02 3.8E-05 1.E-03 2.0E-05 5.E-04 4.4E-06 1.E-04
WB RM  3 Fluorene 1.2E+01 ug/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 4.0E-02 4.8E-05 1.E-03 2.5E-05 6.E-04 5.6E-06 1.E-04
WB RM  3 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Naphthalene 1.7E+00 ug/kg -- 5.8E-07 -- 3.0E-07 -- 6.8E-08 -- 2.0E-02 6.8E-06 3.E-04 3.5E-06 2.E-04 7.9E-07 4.E-05
WB RM  3 Phenanthrene 1.7E+01 ug/kg -- 5.8E-06 -- 3.0E-06 -- 6.8E-07 -- 3.0E-02 6.8E-05 2.E-03 3.5E-05 1.E-03 7.9E-06 3.E-04
WB RM  3 Pyrene 6.2E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.5E-07 -- 3.0E-02 2.5E-05 8.E-04 1.3E-05 4.E-04 2.9E-06 1.E-04
WB RM  3 Total Carcinogenic PAHs -- -- -- -- 1.E-07 -- 6.E-08 -- 1.E-08 -- -- -- -- -- -- --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  3 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  3 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  3 Di-n-octyl phthalate 1.1E+03 ug/kg -- 3.8E-04 -- 1.9E-04 -- 4.4E-05 -- 1.0E-01 4.4E-03 4.E-02 2.3E-03 2.E-02 5.1E-04 5.E-03

WB RM  3 Semi-Volatile Organic Compounds
WB RM  3 Benzoic acid 5.9E+02 ug/kg -- 2.0E-04 -- 1.0E-04 -- 2.4E-05 -- 4.0E+00 2.4E-03 6.E-04 1.2E-03 3.E-04 2.8E-04 7.E-05
WB RM  3 Benzyl alcohol 2.5E+01 ug/kg -- 8.6E-06 -- 4.4E-06 -- 1.0E-06 -- 5.0E-01 1.0E-04 2.E-04 5.2E-05 1.E-04 1.2E-05 2.E-05
WB RM  3 Bis(2-chloroethoxy) methane 1.4E+01 ug/kg -- 4.8E-06 -- 2.5E-06 -- 5.6E-07 -- 3.0E-03 5.6E-05 2.E-02 2.9E-05 1.E-02 6.5E-06 2.E-03
WB RM  3 Dibenzofuran 3.5E+00 ug/kg -- 1.2E-06 -- 6.2E-07 -- 1.4E-07 -- 4.0E-02 1.4E-05 4.E-04 7.2E-06 2.E-04 1.6E-06 4.E-05
WB RM  3 Hexachlorobenzene 1.9E+00 ug/kg 1.6E+00 6.5E-07 1.E-06 3.4E-07 5.E-07 7.6E-08 1.E-07 8.0E-04 7.6E-06 1.E-02 3.9E-06 5.E-03 8.9E-07 1.E-03
WB RM  3 Hexachlorobutadiene 2.3E-02 ug/kg 7.8E-02 8.0E-09 6.E-10 4.1E-09 3.E-10 9.3E-10 7.E-11 1.0E-03 9.3E-08 9.E-05 4.8E-08 5.E-05 1.1E-08 1.E-05
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  3 Phenols
WB RM  3 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  3 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  3 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 7.8E+02 ug/kg 2.0E+00 2.7E-04 5.E-04 1.4E-04 3.E-04 3.1E-05 6.E-05 2.0E-05 3.1E-03 2.E+02 1.6E-03 8.E+01 3.7E-04 2.E+01
WB RM  3 Total PCB Congeners 9.3E+05 pg/g NA 3.2E-04 -- 1.7E-04 -- 3.7E-05 -- NA 3.7E-03 -- 1.9E-03 -- 4.4E-04 --
WB RM  3 Total PCBs, Adjusted 8.5E+05 pg/g 2.0E+00 2.9E-04 6.E-04 1.5E-04 3.E-04 3.4E-05 7.E-05 2.0E-05 3.4E-03 2.E+02 1.8E-03 9.E+01 4.0E-04 2.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 6.0E-10 8.E-05 3.1E-10 4.E-05 7.0E-11 9.E-06 1.0E-09 7.0E-09 7.E+00 3.6E-09 4.E+00 8.1E-10 8.E-01
WB RM  3 Total PCB TEQ 1.3E+01 pg/g 1.3E+05 4.5E-09 6.E-04 2.3E-09 3.E-04 5.2E-10 7.E-05 1.0E-09 5.2E-08 5.E+01 2.7E-08 3.E+01 6.1E-09 6.E+00
WB RM  3 Total TEQ -- -- -- -- 7.E-04 -- 3.E-04 -- 8.E-05 -- -- 6.E+01 -- 3.E+01 -- 7.E+00
WB RM  3 Pesticides
WB RM  3 Aldrin 2.2E-02 ug/kg 1.7E+01 7.4E-09 1.E-07 3.8E-09 7.E-08 8.6E-10 1.E-08 3.0E-05 8.6E-08 3.E-03 4.5E-08 1.E-03 1.0E-08 3.E-04
WB RM  3 alpha-Hexachlorocyclohexane 2.4E-02 ug/kg 6.3E+00 8.4E-09 5.E-08 4.3E-09 3.E-08 9.8E-10 6.E-09 8.0E-03 9.8E-08 1.E-05 5.0E-08 6.E-06 1.1E-08 1.E-06
WB RM  3 beta-Hexachlorocyclohexane 8.3E-03 ug/kg 1.8E+00 2.9E-09 5.E-09 1.5E-09 3.E-09 3.3E-10 6.E-10 6.0E-04 3.3E-08 6.E-05 1.7E-08 3.E-05 3.9E-09 6.E-06
WB RM  3 Dieldrin 2.9E+00 ug/kg 1.6E+01 9.9E-07 2.E-05 5.1E-07 8.E-06 1.2E-07 2.E-06 5.0E-05 1.2E-05 2.E-01 6.0E-06 1.E-01 1.4E-06 3.E-02
WB RM  3 Endrin 3.0E-02 ug/kg -- 1.0E-08 -- 5.3E-09 -- 1.2E-09 -- 3.0E-04 1.2E-07 4.E-04 6.2E-08 2.E-04 1.4E-08 5.E-05
WB RM  3 Endrin aldehyde 6.2E-03 ug/kg -- 2.1E-09 -- 1.1E-09 -- 2.5E-10 -- 3.0E-04 2.5E-08 8.E-05 1.3E-08 4.E-05 2.9E-09 1.E-05
WB RM  3 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  3 gamma-Hexachlorocyclohexane 2.7E-02 ug/kg 1.1E+00 9.3E-09 1.E-08 4.8E-09 5.E-09 1.1E-09 1.E-09 3.0E-04 1.1E-07 4.E-04 5.6E-08 2.E-04 1.3E-08 4.E-05
WB RM  3 Heptachlor 2.7E-02 ug/kg 4.5E+00 9.3E-09 4.E-08 4.8E-09 2.E-08 1.1E-09 5.E-09 5.0E-04 1.1E-07 2.E-04 5.6E-08 1.E-04 1.3E-08 3.E-05
WB RM  3 Heptachlor epoxide 1.5E-01 ug/kg 9.1E+00 5.1E-08 5.E-07 2.7E-08 2.E-07 6.0E-09 5.E-08 1.3E-05 6.0E-07 5.E-02 3.1E-07 2.E-02 7.0E-08 5.E-03
WB RM  3 Total Chlordanes 1.2E+01 ug/kg 3.5E-01 4.0E-06 1.E-06 2.1E-06 7.E-07 4.6E-07 2.E-07 5.0E-04 4.6E-05 9.E-02 2.4E-05 5.E-02 5.4E-06 1.E-02
WB RM  3 Total DDD 3.3E+01 ug/kg 2.4E-01 1.1E-05 3.E-06 5.9E-06 1.E-06 1.3E-06 3.E-07 5.0E-04 1.3E-04 3.E-01 6.9E-05 1.E-01 1.5E-05 3.E-02
WB RM  3 Total DDE 1.5E+02 ug/kg 3.4E-01 5.0E-05 2.E-05 2.6E-05 9.E-06 5.9E-06 2.E-06 5.0E-04 5.9E-04 1.E+00 3.0E-04 6.E-01 6.9E-05 1.E-01
WB RM  3 Total DDT 1.8E+01 ug/kg 3.4E-01 6.3E-06 2.E-06 3.3E-06 1.E-06 7.4E-07 3.E-07 5.0E-04 7.4E-05 1.E-01 3.8E-05 8.E-02 8.6E-06 2.E-02
WB RM  3 Total Endosulfan 7.6E-01 ug/kg -- 2.6E-07 -- 1.3E-07 -- 3.0E-08 -- 6.0E-03 3.0E-06 5.E-04 1.6E-06 3.E-04 3.6E-07 6.E-05

Exposure Point Total 1.E-03 7.E-04 2.E-04
WB RM  4 Metals
WB RM  4 Aluminum 8.4E+00 mg/kg -- 2.9E-03 -- 1.5E-03 -- 3.4E-04 -- 1.0E+00 3.4E-02 3.E-02 1.7E-02 2.E-02 3.9E-03 4.E-03
WB RM  4 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  4 Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 1.2E-05 2.E-05 6.0E-06 9.E-06 1.4E-06 2.E-06 3.0E-04 1.4E-04 5.E-01 7.0E-05 2.E-01 1.6E-05 5.E-02
WB RM  4 Cadmium 6.6E-03 mg/kg -- 2.3E-06 -- 1.2E-06 -- 2.6E-07 -- 1.0E-03 2.6E-05 3.E-02 1.4E-05 1.E-02 3.1E-06 3.E-03
WB RM  4 Chromium 9.8E-01 mg/kg -- 3.4E-04 -- 1.7E-04 -- 3.9E-05 -- 1.5E+00 3.9E-03 3.E-03 2.0E-03 1.E-03 4.6E-04 3.E-04
WB RM  4 Copper 7.6E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.0E-05 -- 4.0E-02 3.0E-03 8.E-02 1.6E-03 4.E-02 3.6E-04 9.E-03
WB RM  4 Lead 5.4E-02 mg/kg NL 1.9E-05 -- 9.6E-06 -- 2.2E-06 -- NL 2.2E-04 -- 1.1E-04 -- 2.5E-05 --
WB RM  4 Manganese 2.1E+00 mg/kg -- 7.0E-04 -- 3.6E-04 -- 8.2E-05 -- 1.4E-01 8.2E-03 6.E-02 4.2E-03 3.E-02 9.6E-04 7.E-03
WB RM  4 Mercury 1.3E-01 mg/kg -- 4.5E-05 -- 2.3E-05 -- 5.2E-06 -- 1.0E-04 5.2E-04 5.E+00 2.7E-04 3.E+00 6.1E-05 6.E-01
WB RM  4 Nickel 1.7E-01 mg/kg -- 5.9E-05 -- 3.0E-05 -- 6.9E-06 -- 2.0E-02 6.9E-04 3.E-02 3.6E-04 2.E-02 8.0E-05 4.E-03
WB RM  4 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  4 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  4 Thallium 6.9E-03 mg/kg -- 2.4E-06 -- 1.2E-06 -- 2.8E-07 -- 6.6E-05 2.8E-05 4.E-01 1.4E-05 2.E-01 3.2E-06 5.E-02
WB RM  4 Zinc 1.5E+01 mg/kg -- 5.0E-03 -- 2.6E-03 -- 5.9E-04 -- 3.0E-01 5.9E-02 2.E-01 3.0E-02 1.E-01 6.9E-03 2.E-02
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 6.7E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.7E-08 -- 3.0E-04 2.7E-06 9.E-03 1.4E-06 5.E-03 3.1E-07 1.E-03
WB RM  4 Tributyltin ion 1.6E+00 ug/kg -- 5.5E-07 -- 2.8E-07 -- 6.4E-08 -- 3.0E-04 6.4E-06 2.E-02 3.3E-06 1.E-02 7.5E-07 2.E-03
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 1.9E+00 ug/kg 2.9E-02 6.5E-07 2.E-08 3.4E-07 1.E-08 7.6E-08 2.E-09 7.0E-02 7.6E-06 1.E-04 3.9E-06 6.E-05 8.9E-07 1.E-05
WB RM  4 2-Methylnaphthalene 2.4E+00 ug/kg -- 8.2E-07 -- 4.3E-07 -- 9.6E-08 -- 4.0E-03 9.6E-06 2.E-03 5.0E-06 1.E-03 1.1E-06 3.E-04
WB RM  4 Acenaphthene 3.6E+01 ug/kg -- 1.2E-05 -- 6.4E-06 -- 1.4E-06 -- 6.0E-02 1.4E-04 2.E-03 7.4E-05 1.E-03 1.7E-05 3.E-04
WB RM  4 Acenaphthylene 6.3E-01 ug/kg -- 2.2E-07 -- 1.1E-07 -- 2.5E-08 -- 6.0E-02 2.5E-06 4.E-05 1.3E-06 2.E-05 2.9E-07 5.E-06
WB RM  4 Anthracene 1.3E+00 ug/kg -- 4.5E-07 -- 2.3E-07 -- 5.2E-08 -- 3.0E-01 5.2E-06 2.E-05 2.7E-06 9.E-06 6.1E-07 2.E-06
WB RM  4 Benzo(a)anthracene 1.9E-01 ug/kg 7.3E-01 6.5E-08 5.E-08 3.4E-08 2.E-08 7.6E-09 6.E-09 -- 7.6E-07 -- 3.9E-07 -- 8.9E-08 --
WB RM  4 Benzo(a)pyrene 1.8E-01 ug/kg 7.3E+00 6.2E-08 5.E-07 3.2E-08 2.E-07 7.2E-09 5.E-08 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
WB RM  4 Benzo(b)fluoranthene 3.5E-01 ug/kg 7.3E-01 1.2E-07 9.E-08 6.2E-08 5.E-08 1.4E-08 1.E-08 -- 1.4E-06 -- 7.2E-07 -- 1.6E-07 --
WB RM  4 Benzo(g,h,i)perylene 2.0E-01 ug/kg -- 6.9E-08 -- 3.5E-08 -- 8.0E-09 -- 3.0E-02 8.0E-07 3.E-05 4.1E-07 1.E-05 9.3E-08 3.E-06
WB RM  4 Benzo(k)fluoranthene 1.8E-01 ug/kg 7.3E-02 6.2E-08 5.E-09 3.2E-08 2.E-09 7.2E-09 5.E-10 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
WB RM  4 Chrysene 2.7E-01 ug/kg 7.3E-03 9.3E-08 7.E-10 4.8E-08 3.E-10 1.1E-08 8.E-11 -- 1.1E-06 -- 5.6E-07 -- 1.3E-07 --
WB RM  4 Dibenzo(a,h)anthracene 1.3E-01 ug/kg 7.3E+00 4.5E-08 3.E-07 2.3E-08 2.E-07 5.2E-09 4.E-08 -- 5.2E-07 -- 2.7E-07 -- 6.1E-08 --
WB RM  4 Dibenzothiophene 9.0E-01 ug/kg -- 3.1E-07 -- 1.6E-07 -- 3.6E-08 -- 4.0E-02 3.6E-06 9.E-05 1.9E-06 5.E-05 4.2E-07 1.E-05
WB RM  4 Fluoranthene 3.6E+01 ug/kg -- 1.2E-05 -- 6.4E-06 -- 1.4E-06 -- 4.0E-02 1.4E-04 4.E-03 7.4E-05 2.E-03 1.7E-05 4.E-04
WB RM  4 Fluorene 7.0E+00 ug/kg -- 2.4E-06 -- 1.2E-06 -- 2.8E-07 -- 4.0E-02 2.8E-05 7.E-04 1.4E-05 4.E-04 3.3E-06 8.E-05
WB RM  4 Indeno(1,2,3-cd)pyrene 1.8E-01 ug/kg 7.3E-01 6.2E-08 5.E-08 3.2E-08 2.E-08 7.2E-09 5.E-09 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
WB RM  4 Naphthalene 1.5E+00 ug/kg -- 5.1E-07 -- 2.7E-07 -- 6.0E-08 -- 2.0E-02 6.0E-06 3.E-04 3.1E-06 2.E-04 7.0E-07 4.E-05
WB RM  4 Phenanthrene 2.4E+01 ug/kg -- 8.2E-06 -- 4.3E-06 -- 9.6E-07 -- 3.0E-02 9.6E-05 3.E-03 5.0E-05 2.E-03 1.1E-05 4.E-04
WB RM  4 Pyrene 3.9E+01 ug/kg -- 1.3E-05 -- 6.9E-06 -- 1.6E-06 -- 3.0E-02 1.6E-04 5.E-03 8.1E-05 3.E-03 1.8E-05 6.E-04
WB RM  4 Total Carcinogenic PAHs -- -- -- -- 1.E-06 -- 5.E-07 -- 1.E-07 -- -- -- -- -- -- --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 8.7E+04 ug/kg 1.4E-02 3.0E-02 4.E-04 1.5E-02 2.E-04 3.5E-03 5.E-05 2.0E-02 3.5E-01 2.E+01 1.8E-01 9.E+00 4.1E-02 2.E+00
WB RM  4 Dibutyl phthalate 2.7E+01 ug/kg -- 9.3E-06 -- 4.8E-06 -- 1.1E-06 -- 1.0E-01 1.1E-04 1.E-03 5.6E-05 6.E-04 1.3E-05 1.E-04
WB RM  4 Diethyl phthalate 1.0E+01 ug/kg -- 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- 8.0E-01 4.0E-05 5.E-05 2.1E-05 3.E-05 4.7E-06 6.E-06
WB RM  4 Di-n-octyl phthalate 2.1E+03 ug/kg -- 7.2E-04 -- 3.7E-04 -- 8.4E-05 -- 1.0E-01 8.4E-03 8.E-02 4.3E-03 4.E-02 9.8E-04 1.E-02

WB RM  4 Semi-Volatile Organic Compounds
WB RM  4 Benzoic acid 4.8E+02 ug/kg -- 1.6E-04 -- 8.5E-05 -- 1.9E-05 -- 4.0E+00 1.9E-03 5.E-04 9.9E-04 2.E-04 2.2E-04 6.E-05
WB RM  4 Benzyl alcohol 3.2E+01 ug/kg -- 1.1E-05 -- 5.7E-06 -- 1.3E-06 -- 5.0E-01 1.3E-04 3.E-04 6.6E-05 1.E-04 1.5E-05 3.E-05
WB RM  4 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 3.0E-03 5.2E-05 2.E-02 2.7E-05 9.E-03 6.1E-06 2.E-03
WB RM  4 Dibenzofuran 2.8E+00 ug/kg -- 9.6E-07 -- 5.0E-07 -- 1.1E-07 -- 4.0E-02 1.1E-05 3.E-04 5.8E-06 1.E-04 1.3E-06 3.E-05
WB RM  4 Hexachlorobenzene 2.3E+00 ug/kg 1.6E+00 7.9E-07 1.E-06 4.1E-07 6.E-07 9.2E-08 1.E-07 8.0E-04 9.2E-06 1.E-02 4.7E-06 6.E-03 1.1E-06 1.E-03
WB RM  4 Hexachlorobutadiene 7.0E-02 ug/kg 7.8E-02 2.4E-08 2.E-09 1.2E-08 1.E-09 2.8E-09 2.E-10 1.0E-03 2.8E-07 3.E-04 1.4E-07 1.E-04 3.2E-08 3.E-05
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  4 4-Nitrophenol 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 5.0E-03 5.2E-05 1.E-02 2.7E-05 5.E-03 6.1E-06 1.E-03
WB RM  4 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 1.3E+03 ug/kg 2.0E+00 4.5E-04 9.E-04 2.3E-04 5.E-04 5.2E-05 1.E-04 2.0E-05 5.2E-03 3.E+02 2.7E-03 1.E+02 6.1E-04 3.E+01
WB RM  4 Total PCB Congeners 1.2E+06 pg/g NA 4.0E-04 -- 2.1E-04 -- 4.7E-05 -- NA 4.7E-03 -- 2.4E-03 -- 5.5E-04 --
WB RM  4 Total PCBs, Adjusted 1.1E+06 pg/g 2.0E+00 3.6E-04 7.E-04 1.9E-04 4.E-04 4.2E-05 8.E-05 2.0E-05 4.2E-03 2.E+02 2.2E-03 1.E+02 4.9E-04 2.E+01
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 9.0E-10 1.E-04 4.7E-10 6.E-05 1.1E-10 1.E-05 1.0E-09 1.1E-08 1.E+01 5.4E-09 5.E+00 1.2E-09 1.E+00
WB RM  4 Total PCB TEQ 1.1E+01 pg/g 1.3E+05 3.7E-09 5.E-04 1.9E-09 3.E-04 4.4E-10 6.E-05 1.0E-09 4.4E-08 4.E+01 2.3E-08 2.E+01 5.1E-09 5.E+00
WB RM  4 Total TEQ -- -- -- -- 6.E-04 -- 3.E-04 -- 7.E-05 -- -- 5.E+01 -- 3.E+01 -- 6.E+00
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  4 Pesticides
WB RM  4 Aldrin 1.8E-02 ug/kg 1.7E+01 6.3E-09 1.E-07 3.2E-09 6.E-08 7.3E-10 1.E-08 3.0E-05 7.3E-08 2.E-03 3.8E-08 1.E-03 8.5E-09 3.E-04
WB RM  4 alpha-Hexachlorocyclohexane 3.5E-02 ug/kg 6.3E+00 1.2E-08 7.E-08 6.1E-09 4.E-08 1.4E-09 9.E-09 8.0E-03 1.4E-07 2.E-05 7.2E-08 9.E-06 1.6E-08 2.E-06
WB RM  4 beta-Hexachlorocyclohexane 1.3E-02 ug/kg 1.8E+00 4.4E-09 8.E-09 2.3E-09 4.E-09 5.2E-10 9.E-10 6.0E-04 5.2E-08 9.E-05 2.7E-08 4.E-05 6.0E-09 1.E-05
WB RM  4 Dieldrin 2.6E+00 ug/kg 1.6E+01 8.8E-07 1.E-05 4.5E-07 7.E-06 1.0E-07 2.E-06 5.0E-05 1.0E-05 2.E-01 5.3E-06 1.E-01 1.2E-06 2.E-02
WB RM  4 Endrin 3.0E-02 ug/kg -- 1.0E-08 -- 5.3E-09 -- 1.2E-09 -- 3.0E-04 1.2E-07 4.E-04 6.2E-08 2.E-04 1.4E-08 5.E-05
WB RM  4 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  4 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  4 gamma-Hexachlorocyclohexane 2.0E-02 ug/kg 1.1E+00 6.9E-09 8.E-09 3.5E-09 4.E-09 8.0E-10 9.E-10 3.0E-04 8.0E-08 3.E-04 4.1E-08 1.E-04 9.3E-09 3.E-05
WB RM  4 Heptachlor 1.4E-02 ug/kg 4.5E+00 4.7E-09 2.E-08 2.4E-09 1.E-08 5.5E-10 2.E-09 5.0E-04 5.5E-08 1.E-04 2.8E-08 6.E-05 6.4E-09 1.E-05
WB RM  4 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 4.5E-08 4.E-07 2.3E-08 2.E-07 5.2E-09 5.E-08 1.3E-05 5.2E-07 4.E-02 2.7E-07 2.E-02 6.1E-08 5.E-03
WB RM  4 Total Chlordanes 1.4E+01 ug/kg 3.5E-01 5.0E-06 2.E-06 2.6E-06 9.E-07 5.8E-07 2.E-07 5.0E-04 5.8E-05 1.E-01 3.0E-05 6.E-02 6.8E-06 1.E-02
WB RM  4 Total DDD 4.8E+01 ug/kg 2.4E-01 1.6E-05 4.E-06 8.5E-06 2.E-06 1.9E-06 5.E-07 5.0E-04 1.9E-04 4.E-01 9.9E-05 2.E-01 2.2E-05 4.E-02
WB RM  4 Total DDE 1.8E+02 ug/kg 3.4E-01 6.3E-05 2.E-05 3.2E-05 1.E-05 7.3E-06 2.E-06 5.0E-04 7.3E-04 1.E+00 3.8E-04 8.E-01 8.5E-05 2.E-01
WB RM  4 Total DDT 3.0E+01 ug/kg 3.4E-01 1.0E-05 4.E-06 5.4E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 1.2E-04 2.E-01 6.3E-05 1.E-01 1.4E-05 3.E-02
WB RM  4 Total Endosulfan 5.9E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.4E-08 -- 6.0E-03 2.4E-06 4.E-04 1.2E-06 2.E-04 2.8E-07 5.E-05

Exposure Point Total 2.E-03 9.E-04 2.E-04
WB RM  5 Metals
WB RM  5 Aluminum 4.8E+00 mg/kg -- 1.6E-03 -- 8.5E-04 -- 1.9E-04 -- 1.0E+00 1.9E-02 2.E-02 9.9E-03 1.E-02 2.2E-03 2.E-03
WB RM  5 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  5 Arsenic, inorganic 3.0E-02 mg/kg 1.5E+00 1.0E-05 2.E-05 5.3E-06 8.E-06 1.2E-06 2.E-06 3.0E-04 1.2E-04 4.E-01 6.2E-05 2.E-01 1.4E-05 5.E-02
WB RM  5 Cadmium 1.0E-02 mg/kg -- 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- 1.0E-03 4.0E-05 4.E-02 2.1E-05 2.E-02 4.7E-06 5.E-03
WB RM  5 Chromium 4.4E-01 mg/kg -- 1.5E-04 -- 7.8E-05 -- 1.8E-05 -- 1.5E+00 1.8E-03 1.E-03 9.1E-04 6.E-04 2.1E-04 1.E-04
WB RM  5 Copper 7.3E-01 mg/kg -- 2.5E-04 -- 1.3E-04 -- 2.9E-05 -- 4.0E-02 2.9E-03 7.E-02 1.5E-03 4.E-02 3.4E-04 9.E-03
WB RM  5 Lead 1.1E-02 mg/kg NL 3.8E-06 -- 1.9E-06 -- 4.4E-07 -- NL 4.4E-05 -- 2.3E-05 -- 5.1E-06 --
WB RM  5 Manganese 1.7E+00 mg/kg -- 5.7E-04 -- 2.9E-04 -- 6.6E-05 -- 1.4E-01 6.6E-03 5.E-02 3.4E-03 2.E-02 7.7E-04 6.E-03
WB RM  5 Mercury 1.2E-01 mg/kg -- 4.0E-05 -- 2.1E-05 -- 4.6E-06 -- 1.0E-04 4.6E-04 5.E+00 2.4E-04 2.E+00 5.4E-05 5.E-01
WB RM  5 Nickel 7.0E-02 mg/kg -- 2.4E-05 -- 1.2E-05 -- 2.8E-06 -- 2.0E-02 2.8E-04 1.E-02 1.4E-04 7.E-03 3.3E-05 2.E-03
WB RM  5 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 Thallium 4.0E-03 mg/kg -- 1.4E-06 -- 7.1E-07 -- 1.6E-07 -- 6.6E-05 1.6E-05 2.E-01 8.3E-06 1.E-01 1.9E-06 3.E-02
WB RM  5 Zinc 1.4E+01 mg/kg -- 4.8E-03 -- 2.5E-03 -- 5.6E-04 -- 3.0E-01 5.6E-02 2.E-01 2.9E-02 1.E-01 6.6E-03 2.E-02
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 5.1E-01 ug/kg -- 1.7E-07 -- 9.0E-08 -- 2.0E-08 -- 3.0E-04 2.0E-06 7.E-03 1.1E-06 4.E-03 2.4E-07 8.E-04
WB RM  5 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 2.9E+00 ug/kg 2.9E-02 9.9E-07 3.E-08 5.1E-07 1.E-08 1.2E-07 3.E-09 7.0E-02 1.2E-05 2.E-04 6.0E-06 9.E-05 1.4E-06 2.E-05
WB RM  5 2-Methylnaphthalene 2.9E+00 ug/kg -- 9.9E-07 -- 5.1E-07 -- 1.2E-07 -- 4.0E-03 1.2E-05 3.E-03 6.0E-06 1.E-03 1.4E-06 3.E-04
WB RM  5 Acenaphthene 1.0E+01 ug/kg -- 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- 6.0E-02 4.0E-05 7.E-04 2.1E-05 3.E-04 4.7E-06 8.E-05
WB RM  5 Acenaphthylene 9.8E-01 ug/kg -- 3.4E-07 -- 1.7E-07 -- 3.9E-08 -- 6.0E-02 3.9E-06 7.E-05 2.0E-06 3.E-05 4.6E-07 8.E-06
WB RM  5 Anthracene 5.9E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.4E-08 -- 3.0E-01 2.4E-06 8.E-06 1.2E-06 4.E-06 2.8E-07 9.E-07
WB RM  5 Benzo(a)anthracene 5.7E-01 ug/kg 7.3E-01 2.0E-07 1.E-07 1.0E-07 7.E-08 2.3E-08 2.E-08 -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 --
WB RM  5 Benzo(a)pyrene 6.6E-01 ug/kg 7.3E+00 2.3E-07 2.E-06 1.2E-07 9.E-07 2.6E-08 2.E-07 -- 2.6E-06 -- 1.4E-06 -- 3.1E-07 --
WB RM  5 Benzo(b)fluoranthene 4.5E-01 ug/kg 7.3E-01 1.5E-07 1.E-07 8.0E-08 6.E-08 1.8E-08 1.E-08 -- 1.8E-06 -- 9.3E-07 -- 2.1E-07 --
WB RM  5 Benzo(g,h,i)perylene 6.0E-01 ug/kg -- 2.1E-07 -- 1.1E-07 -- 2.4E-08 -- 3.0E-02 2.4E-06 8.E-05 1.2E-06 4.E-05 2.8E-07 9.E-06
WB RM  5 Benzo(k)fluoranthene 3.8E-01 ug/kg 7.3E-02 1.3E-07 1.E-08 6.7E-08 5.E-09 1.5E-08 1.E-09 -- 1.5E-06 -- 7.9E-07 -- 1.8E-07 --
WB RM  5 Chrysene 6.8E-01 ug/kg 7.3E-03 2.3E-07 2.E-09 1.2E-07 9.E-10 2.7E-08 2.E-10 -- 2.7E-06 -- 1.4E-06 -- 3.2E-07 --
WB RM  5 Dibenzo(a,h)anthracene 1.3E-01 ug/kg 7.3E+00 4.5E-08 3.E-07 2.3E-08 2.E-07 5.2E-09 4.E-08 -- 5.2E-07 -- 2.7E-07 -- 6.1E-08 --
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  5 Dibenzothiophene 4.8E-01 ug/kg -- 1.6E-07 -- 8.5E-08 -- 1.9E-08 -- 4.0E-02 1.9E-06 5.E-05 9.9E-07 2.E-05 2.2E-07 6.E-06
WB RM  5 Fluoranthene 2.1E+00 ug/kg -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 -- 4.0E-02 8.4E-06 2.E-04 4.3E-06 1.E-04 9.8E-07 2.E-05
WB RM  5 Fluorene 3.1E+01 ug/kg -- 1.1E-05 -- 5.5E-06 -- 1.2E-06 -- 4.0E-02 1.2E-04 3.E-03 6.4E-05 2.E-03 1.4E-05 4.E-04
WB RM  5 Indeno(1,2,3-cd)pyrene 5.1E-01 ug/kg 7.3E-01 1.7E-07 1.E-07 9.0E-08 7.E-08 2.0E-08 1.E-08 -- 2.0E-06 -- 1.1E-06 -- 2.4E-07 --
WB RM  5 Naphthalene 2.7E+00 ug/kg -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 -- 2.0E-02 1.1E-05 5.E-04 5.6E-06 3.E-04 1.3E-06 6.E-05
WB RM  5 Phenanthrene 2.9E+01 ug/kg -- 9.9E-06 -- 5.1E-06 -- 1.2E-06 -- 3.0E-02 1.2E-04 4.E-03 6.0E-05 2.E-03 1.4E-05 5.E-04
WB RM  5 Pyrene 2.2E+00 ug/kg -- 7.5E-07 -- 3.9E-07 -- 8.8E-08 -- 3.0E-02 8.8E-06 3.E-04 4.5E-06 2.E-04 1.0E-06 3.E-05
WB RM  5 Total Carcinogenic PAHs -- -- -- -- 2.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  5 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  5 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  5 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  5 Semi-Volatile Organic Compounds
WB RM  5 Benzoic acid 4.1E+02 ug/kg -- 1.4E-04 -- 7.3E-05 -- 1.6E-05 -- 4.0E+00 1.6E-03 4.E-04 8.5E-04 2.E-04 1.9E-04 5.E-05
WB RM  5 Benzyl alcohol 2.6E+01 ug/kg -- 8.9E-06 -- 4.6E-06 -- 1.0E-06 -- 5.0E-01 1.0E-04 2.E-04 5.4E-05 1.E-04 1.2E-05 2.E-05
WB RM  5 Bis(2-chloroethoxy) methane 1.2E+01 ug/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 3.0E-03 4.8E-05 2.E-02 2.5E-05 8.E-03 5.6E-06 2.E-03
WB RM  5 Dibenzofuran 2.6E+00 ug/kg -- 8.9E-07 -- 4.6E-07 -- 1.0E-07 -- 4.0E-02 1.0E-05 3.E-04 5.4E-06 1.E-04 1.2E-06 3.E-05
WB RM  5 Hexachlorobenzene 2.5E+00 ug/kg 1.6E+00 8.5E-07 1.E-06 4.4E-07 7.E-07 1.0E-07 2.E-07 8.0E-04 1.0E-05 1.E-02 5.1E-06 6.E-03 1.2E-06 1.E-03
WB RM  5 Hexachlorobutadiene 8.0E-02 ug/kg 7.8E-02 2.7E-08 2.E-09 1.4E-08 1.E-09 3.2E-09 2.E-10 1.0E-03 3.2E-07 3.E-04 1.7E-07 2.E-04 3.7E-08 4.E-05
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 3.9E+02 ug/kg 2.0E+00 1.4E-04 3.E-04 7.0E-05 1.E-04 1.6E-05 3.E-05 2.0E-05 1.6E-03 8.E+01 8.2E-04 4.E+01 1.8E-04 9.E+00
WB RM  5 Total PCB Congeners 4.2E+05 pg/g NA 1.4E-04 -- 7.4E-05 -- 1.7E-05 -- NA 1.7E-03 -- 8.6E-04 -- 1.9E-04 --
WB RM  5 Total PCBs, Adjusted 3.8E+05 pg/g 2.0E+00 1.3E-04 3.E-04 6.7E-05 1.E-04 1.5E-05 3.E-05 2.0E-05 1.5E-03 8.E+01 7.8E-04 4.E+01 1.8E-04 9.E+00
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 2.2E+00 pg/g 1.3E+05 7.5E-10 1.E-04 3.9E-10 5.E-05 8.7E-11 1.E-05 1.0E-09 8.7E-09 9.E+00 4.5E-09 5.E+00 1.0E-09 1.E+00
WB RM  5 Total PCB TEQ 6.1E+00 pg/g 1.3E+05 2.1E-09 3.E-04 1.1E-09 1.E-04 2.4E-10 3.E-05 1.0E-09 2.4E-08 2.E+01 1.3E-08 1.E+01 2.9E-09 3.E+00
WB RM  5 Total TEQ -- -- -- -- 4.E-04 -- 2.E-04 -- 4.E-05 -- -- 3.E+01 -- 2.E+01 -- 4.E+00
WB RM  5 Pesticides
WB RM  5 Aldrin 2.7E-02 ug/kg 1.7E+01 9.4E-09 2.E-07 4.9E-09 8.E-08 1.1E-09 2.E-08 3.0E-05 1.1E-07 4.E-03 5.7E-08 2.E-03 1.3E-08 4.E-04
WB RM  5 alpha-Hexachlorocyclohexane 3.8E-02 ug/kg 6.3E+00 1.3E-08 8.E-08 6.7E-09 4.E-08 1.5E-09 1.E-08 8.0E-03 1.5E-07 2.E-05 7.9E-08 1.E-05 1.8E-08 2.E-06
WB RM  5 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM  5 Dieldrin 2.6E+00 ug/kg 1.6E+01 8.9E-07 1.E-05 4.6E-07 7.E-06 1.0E-07 2.E-06 5.0E-05 1.0E-05 2.E-01 5.4E-06 1.E-01 1.2E-06 2.E-02
WB RM  5 Endrin 2.1E-02 ug/kg -- 7.2E-09 -- 3.7E-09 -- 8.4E-10 -- 3.0E-04 8.4E-08 3.E-04 4.3E-08 1.E-04 9.8E-09 3.E-05
WB RM  5 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  5 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  5 gamma-Hexachlorocyclohexane 1.7E-02 ug/kg 1.1E+00 5.8E-09 6.E-09 3.0E-09 3.E-09 6.8E-10 7.E-10 3.0E-04 6.8E-08 2.E-04 3.5E-08 1.E-04 7.9E-09 3.E-05
WB RM  5 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  5 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 4.5E-08 4.E-07 2.3E-08 2.E-07 5.2E-09 5.E-08 1.3E-05 5.2E-07 4.E-02 2.7E-07 2.E-02 6.1E-08 5.E-03
WB RM  5 Total Chlordanes 1.4E+01 ug/kg 3.5E-01 4.7E-06 2.E-06 2.4E-06 8.E-07 5.4E-07 2.E-07 5.0E-04 5.4E-05 1.E-01 2.8E-05 6.E-02 6.3E-06 1.E-02
WB RM  5 Total DDD 3.8E+01 ug/kg 2.4E-01 1.3E-05 3.E-06 6.8E-06 2.E-06 1.5E-06 4.E-07 5.0E-04 1.5E-04 3.E-01 7.9E-05 2.E-01 1.8E-05 4.E-02
WB RM  5 Total DDE 1.1E+02 ug/kg 3.4E-01 3.7E-05 1.E-05 1.9E-05 7.E-06 4.4E-06 1.E-06 5.0E-04 4.4E-04 9.E-01 2.2E-04 4.E-01 5.1E-05 1.E-01
WB RM  5 Total DDT 3.8E+01 ug/kg 3.4E-01 1.3E-05 4.E-06 6.8E-06 2.E-06 1.5E-06 5.E-07 5.0E-04 1.5E-04 3.E-01 7.9E-05 2.E-01 1.8E-05 4.E-02
WB RM  5 Total Endosulfan 7.1E-01 ug/kg -- 2.4E-07 -- 1.3E-07 -- 2.8E-08 -- 6.0E-03 2.8E-06 5.E-04 1.5E-06 2.E-04 3.3E-07 6.E-05

Exposure Point Total 7.E-04 4.E-04 8.E-05
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  6 Metals
WB RM  6 Aluminum 5.7E+00 mg/kg -- 2.0E-03 -- 1.0E-03 -- 2.3E-04 -- 1.0E+00 2.3E-02 2.E-02 1.2E-02 1.E-02 2.7E-03 3.E-03
WB RM  6 Antimony 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 4.0E-04 4.0E-06 1.E-02 2.1E-06 5.E-03 4.7E-07 1.E-03
WB RM  6 Arsenic, inorganic 2.4E-02 mg/kg 1.5E+00 8.2E-06 1.E-05 4.3E-06 6.E-06 9.6E-07 1.E-06 3.0E-04 9.6E-05 3.E-01 5.0E-05 2.E-01 1.1E-05 4.E-02
WB RM  6 Cadmium 2.4E-02 mg/kg -- 8.2E-06 -- 4.3E-06 -- 9.6E-07 -- 1.0E-03 9.6E-05 1.E-01 5.0E-05 5.E-02 1.1E-05 1.E-02
WB RM  6 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
WB RM  6 Copper 8.7E-01 mg/kg -- 3.0E-04 -- 1.5E-04 -- 3.5E-05 -- 4.0E-02 3.5E-03 9.E-02 1.8E-03 4.E-02 4.1E-04 1.E-02
WB RM  6 Lead 1.7E-02 mg/kg NL 5.8E-06 -- 3.0E-06 -- 6.8E-07 -- NL 6.8E-05 -- 3.5E-05 -- 7.9E-06 --
WB RM  6 Manganese 1.9E+00 mg/kg -- 6.4E-04 -- 3.3E-04 -- 7.5E-05 -- 1.4E-01 7.5E-03 5.E-02 3.9E-03 3.E-02 8.7E-04 6.E-03
WB RM  6 Mercury 1.1E-01 mg/kg -- 3.6E-05 -- 1.9E-05 -- 4.2E-06 -- 1.0E-04 4.2E-04 4.E+00 2.2E-04 2.E+00 4.9E-05 5.E-01
WB RM  6 Nickel 1.6E-01 mg/kg -- 5.5E-05 -- 2.8E-05 -- 6.4E-06 -- 2.0E-02 6.4E-04 3.E-02 3.3E-04 2.E-02 7.5E-05 4.E-03
WB RM  6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  6 Silver 1.6E-03 mg/kg -- 5.5E-07 -- 2.8E-07 -- 6.4E-08 -- 5.0E-03 6.4E-06 1.E-03 3.3E-06 7.E-04 7.5E-07 1.E-04
WB RM  6 Thallium 3.8E-03 mg/kg -- 1.3E-06 -- 6.7E-07 -- 1.5E-07 -- 6.6E-05 1.5E-05 2.E-01 7.9E-06 1.E-01 1.8E-06 3.E-02
WB RM  6 Zinc 1.6E+01 mg/kg -- 5.5E-03 -- 2.8E-03 -- 6.4E-04 -- 3.0E-01 6.4E-02 2.E-01 3.3E-02 1.E-01 7.5E-03 2.E-02
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 6.2E-01 ug/kg -- 2.1E-07 -- 1.1E-07 -- 2.5E-08 -- 3.0E-04 2.5E-06 8.E-03 1.3E-06 4.E-03 2.9E-07 1.E-03
WB RM  6 Tributyltin ion 8.6E-01 ug/kg -- 2.9E-07 -- 1.5E-07 -- 3.4E-08 -- 3.0E-04 3.4E-06 1.E-02 1.8E-06 6.E-03 4.0E-07 1.E-03
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 1.0E+01 ug/kg 2.9E-02 3.4E-06 1.E-07 1.8E-06 5.E-08 4.0E-07 1.E-08 7.0E-02 4.0E-05 6.E-04 2.1E-05 3.E-04 4.7E-06 7.E-05
WB RM  6 2-Methylnaphthalene 1.1E+01 ug/kg -- 3.8E-06 -- 1.9E-06 -- 4.4E-07 -- 4.0E-03 4.4E-05 1.E-02 2.3E-05 6.E-03 5.1E-06 1.E-03
WB RM  6 Acenaphthene 4.3E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.7E-06 -- 6.0E-02 1.7E-04 3.E-03 8.9E-05 1.E-03 2.0E-05 3.E-04
WB RM  6 Acenaphthylene 2.9E+00 ug/kg -- 9.9E-07 -- 5.1E-07 -- 1.2E-07 -- 6.0E-02 1.2E-05 2.E-04 6.0E-06 1.E-04 1.4E-06 2.E-05
WB RM  6 Anthracene 6.8E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 3.0E-01 2.7E-05 9.E-05 1.4E-05 5.E-05 3.2E-06 1.E-05
WB RM  6 Benzo(a)anthracene 1.5E-01 ug/kg 7.3E-01 5.1E-08 4.E-08 2.7E-08 2.E-08 6.0E-09 4.E-09 -- 6.0E-07 -- 3.1E-07 -- 7.0E-08 --
WB RM  6 Benzo(a)pyrene 1.5E-01 ug/kg 7.3E+00 5.1E-08 4.E-07 2.7E-08 2.E-07 6.0E-09 4.E-08 -- 6.0E-07 -- 3.1E-07 -- 7.0E-08 --
WB RM  6 Benzo(b)fluoranthene 1.4E-01 ug/kg 7.3E-01 4.8E-08 4.E-08 2.5E-08 2.E-08 5.6E-09 4.E-09 -- 5.6E-07 -- 2.9E-07 -- 6.5E-08 --
WB RM  6 Benzo(g,h,i)perylene 1.3E-01 ug/kg -- 4.5E-08 -- 2.3E-08 -- 5.2E-09 -- 3.0E-02 5.2E-07 2.E-05 2.7E-07 9.E-06 6.1E-08 2.E-06
WB RM  6 Benzo(k)fluoranthene 1.1E-01 ug/kg 7.3E-02 3.8E-08 3.E-09 1.9E-08 1.E-09 4.4E-09 3.E-10 -- 4.4E-07 -- 2.3E-07 -- 5.1E-08 --
WB RM  6 Chrysene 1.9E-01 ug/kg 7.3E-03 6.5E-08 5.E-10 3.4E-08 2.E-10 7.6E-09 6.E-11 -- 7.6E-07 -- 3.9E-07 -- 8.9E-08 --
WB RM  6 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  6 Dibenzothiophene 1.1E+01 ug/kg -- 3.8E-06 -- 1.9E-06 -- 4.4E-07 -- 4.0E-02 4.4E-05 1.E-03 2.3E-05 6.E-04 5.1E-06 1.E-04
WB RM  6 Fluoranthene 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 4.0E-02 5.2E-05 1.E-03 2.7E-05 7.E-04 6.1E-06 2.E-04
WB RM  6 Fluorene 2.0E+01 ug/kg -- 6.9E-06 -- 3.5E-06 -- 8.0E-07 -- 4.0E-02 8.0E-05 2.E-03 4.1E-05 1.E-03 9.3E-06 2.E-04
WB RM  6 Indeno(1,2,3-cd)pyrene 1.2E-01 ug/kg 7.3E-01 4.1E-08 3.E-08 2.1E-08 2.E-08 4.8E-09 4.E-09 -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 --
WB RM  6 Naphthalene 2.1E+01 ug/kg -- 7.2E-06 -- 3.7E-06 -- 8.4E-07 -- 2.0E-02 8.4E-05 4.E-03 4.3E-05 2.E-03 9.8E-06 5.E-04
WB RM  6 Phenanthrene 5.1E+01 ug/kg -- 1.7E-05 -- 9.0E-06 -- 2.0E-06 -- 3.0E-02 2.0E-04 7.E-03 1.1E-04 4.E-03 2.4E-05 8.E-04
WB RM  6 Pyrene 1.1E+01 ug/kg -- 3.8E-06 -- 1.9E-06 -- 4.4E-07 -- 3.0E-02 4.4E-05 1.E-03 2.3E-05 8.E-04 5.1E-06 2.E-04
WB RM  6 Total Carcinogenic PAHs -- -- -- -- 5.E-07 -- 2.E-07 -- 6.E-08 -- -- -- -- -- -- --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 1.0E+02 ug/kg 1.4E-02 3.4E-05 5.E-07 1.8E-05 2.E-07 4.0E-06 6.E-08 2.0E-02 4.0E-04 2.E-02 2.1E-04 1.E-02 4.7E-05 2.E-03
WB RM  6 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  6 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  6 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  6 Semi-Volatile Organic Compounds
WB RM  6 Benzoic acid 4.5E+02 ug/kg -- 1.5E-04 -- 8.0E-05 -- 1.8E-05 -- 4.0E+00 1.8E-03 5.E-04 9.3E-04 2.E-04 2.1E-04 5.E-05
WB RM  6 Benzyl alcohol 2.6E+01 ug/kg -- 8.9E-06 -- 4.6E-06 -- 1.0E-06 -- 5.0E-01 1.0E-04 2.E-04 5.4E-05 1.E-04 1.2E-05 2.E-05
WB RM  6 Bis(2-chloroethoxy) methane 1.8E+01 ug/kg -- 6.2E-06 -- 3.2E-06 -- 7.2E-07 -- 3.0E-03 7.2E-05 2.E-02 3.7E-05 1.E-02 8.4E-06 3.E-03
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  6 Dibenzofuran 4.0E+00 ug/kg -- 1.4E-06 -- 7.1E-07 -- 1.6E-07 -- 4.0E-02 1.6E-05 4.E-04 8.3E-06 2.E-04 1.9E-06 5.E-05
WB RM  6 Hexachlorobenzene 2.4E+00 ug/kg 1.6E+00 8.2E-07 1.E-06 4.2E-07 7.E-07 9.5E-08 2.E-07 8.0E-04 9.5E-06 1.E-02 4.9E-06 6.E-03 1.1E-06 1.E-03
WB RM  6 Hexachlorobutadiene 1.5E-01 ug/kg 7.8E-02 5.1E-08 4.E-09 2.7E-08 2.E-09 6.0E-09 5.E-10 1.0E-03 6.0E-07 6.E-04 3.1E-07 3.E-04 7.0E-08 7.E-05
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  6 4-Nitrophenol 1.4E+01 ug/kg -- 4.8E-06 -- 2.5E-06 -- 5.6E-07 -- 5.0E-03 5.6E-05 1.E-02 2.9E-05 6.E-03 6.5E-06 1.E-03
WB RM  6 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 2.7E+02 ug/kg 2.0E+00 9.4E-05 2.E-04 4.8E-05 1.E-04 1.1E-05 2.E-05 2.0E-05 1.1E-03 5.E+01 5.6E-04 3.E+01 1.3E-04 6.E+00
WB RM  6 Total PCB Congeners 6.8E+05 pg/g NA 2.3E-04 -- 1.2E-04 -- 2.7E-05 -- NA 2.7E-03 -- 1.4E-03 -- 3.2E-04 --
WB RM  6 Total PCBs, Adjusted 6.4E+05 pg/g 2.0E+00 2.2E-04 4.E-04 1.1E-04 2.E-04 2.6E-05 5.E-05 2.0E-05 2.6E-03 1.E+02 1.3E-03 7.E+01 3.0E-04 2.E+01
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 2.7E+00 pg/g 1.3E+05 9.3E-10 1.E-04 4.8E-10 6.E-05 1.1E-10 1.E-05 1.0E-09 1.1E-08 1.E+01 5.6E-09 6.E+00 1.3E-09 1.E+00
WB RM  6 Total PCB TEQ 5.1E+00 pg/g 1.3E+05 1.8E-09 2.E-04 9.1E-10 1.E-04 2.0E-10 3.E-05 1.0E-09 2.0E-08 2.E+01 1.1E-08 1.E+01 2.4E-09 2.E+00
WB RM  6 Total TEQ -- -- -- -- 3.E-04 -- 2.E-04 -- 4.E-05 -- -- 3.E+01 -- 2.E+01 -- 4.E+00
WB RM  6 Pesticides
WB RM  6 Aldrin 2.4E-02 ug/kg 1.7E+01 8.2E-09 1.E-07 4.3E-09 7.E-08 9.6E-10 2.E-08 3.0E-05 9.6E-08 3.E-03 5.0E-08 2.E-03 1.1E-08 4.E-04
WB RM  6 alpha-Hexachlorocyclohexane 2.8E-02 ug/kg 6.3E+00 9.6E-09 6.E-08 5.0E-09 3.E-08 1.1E-09 7.E-09 8.0E-03 1.1E-07 1.E-05 5.8E-08 7.E-06 1.3E-08 2.E-06
WB RM  6 beta-Hexachlorocyclohexane 2.4E-02 ug/kg 1.8E+00 8.2E-09 1.E-08 4.2E-09 8.E-09 9.6E-10 2.E-09 6.0E-04 9.6E-08 2.E-04 4.9E-08 8.E-05 1.1E-08 2.E-05
WB RM  6 Dieldrin 2.4E+00 ug/kg 1.6E+01 8.1E-07 1.E-05 4.2E-07 7.E-06 9.4E-08 2.E-06 5.0E-05 9.4E-06 2.E-01 4.9E-06 1.E-01 1.1E-06 2.E-02
WB RM  6 Endrin 1.7E-02 ug/kg -- 5.8E-09 -- 3.0E-09 -- 6.8E-10 -- 3.0E-04 6.8E-08 2.E-04 3.5E-08 1.E-04 7.9E-09 3.E-05
WB RM  6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  6 gamma-Hexachlorocyclohexane 3.5E-02 ug/kg 1.1E+00 1.2E-08 1.E-08 6.2E-09 7.E-09 1.4E-09 2.E-09 3.0E-04 1.4E-07 5.E-04 7.2E-08 2.E-04 1.6E-08 5.E-05
WB RM  6 Heptachlor 1.2E-02 ug/kg 4.5E+00 4.1E-09 2.E-08 2.1E-09 1.E-08 4.8E-10 2.E-09 5.0E-04 4.8E-08 1.E-04 2.5E-08 5.E-05 5.6E-09 1.E-05
WB RM  6 Heptachlor epoxide 1.2E-01 ug/kg 9.1E+00 4.1E-08 4.E-07 2.1E-08 2.E-07 4.8E-09 4.E-08 1.3E-05 4.8E-07 4.E-02 2.5E-07 2.E-02 5.6E-08 4.E-03
WB RM  6 Total Chlordanes 1.1E+01 ug/kg 3.5E-01 3.9E-06 1.E-06 2.0E-06 7.E-07 4.5E-07 2.E-07 5.0E-04 4.5E-05 9.E-02 2.3E-05 5.E-02 5.3E-06 1.E-02
WB RM  6 Total DDD 8.9E+01 ug/kg 2.4E-01 3.0E-05 7.E-06 1.6E-05 4.E-06 3.6E-06 9.E-07 5.0E-04 3.6E-04 7.E-01 1.8E-04 4.E-01 4.1E-05 8.E-02
WB RM  6 Total DDE 1.1E+02 ug/kg 3.4E-01 3.6E-05 1.E-05 1.9E-05 6.E-06 4.2E-06 1.E-06 5.0E-04 4.2E-04 8.E-01 2.2E-04 4.E-01 4.9E-05 1.E-01
WB RM  6 Total DDT 3.5E+01 ug/kg 3.4E-01 1.2E-05 4.E-06 6.1E-06 2.E-06 1.4E-06 5.E-07 5.0E-04 1.4E-04 3.E-01 7.1E-05 1.E-01 1.6E-05 3.E-02
WB RM  6 Total Endosulfan 5.0E-01 ug/kg -- 1.7E-07 -- 8.8E-08 -- 2.0E-08 -- 6.0E-03 2.0E-06 3.E-04 1.0E-06 2.E-04 2.3E-07 4.E-05

Exposure Point Total 8.E-04 4.E-04 1.E-04
WB RM  7 Metals
WB RM  7 Aluminum 5.9E+00 mg/kg -- 2.0E-03 -- 1.0E-03 -- 2.4E-04 -- 1.0E+00 2.4E-02 2.E-02 1.2E-02 1.E-02 2.8E-03 3.E-03
WB RM  7 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  7 Arsenic, inorganic 2.7E-02 mg/kg 1.5E+00 9.2E-06 1.E-05 4.8E-06 7.E-06 1.1E-06 2.E-06 3.0E-04 1.1E-04 4.E-01 5.6E-05 2.E-01 1.3E-05 4.E-02
WB RM  7 Cadmium 2.4E-03 mg/kg -- 8.2E-07 -- 4.3E-07 -- 9.6E-08 -- 1.0E-03 9.6E-06 1.E-02 5.0E-06 5.E-03 1.1E-06 1.E-03
WB RM  7 Chromium 6.6E-01 mg/kg -- 2.3E-04 -- 1.2E-04 -- 2.6E-05 -- 1.5E+00 2.6E-03 2.E-03 1.4E-03 9.E-04 3.1E-04 2.E-04
WB RM  7 Copper 8.6E-01 mg/kg -- 3.0E-04 -- 1.5E-04 -- 3.4E-05 -- 4.0E-02 3.4E-03 9.E-02 1.8E-03 4.E-02 4.0E-04 1.E-02
WB RM  7 Lead 3.0E-02 mg/kg NL 1.0E-05 -- 5.4E-06 -- 1.2E-06 -- NL 1.2E-04 -- 6.3E-05 -- 1.4E-05 --
WB RM  7 Manganese 2.2E+00 mg/kg -- 7.4E-04 -- 3.8E-04 -- 8.6E-05 -- 1.4E-01 8.6E-03 6.E-02 4.5E-03 3.E-02 1.0E-03 7.E-03
WB RM  7 Mercury 1.3E-01 mg/kg -- 4.5E-05 -- 2.3E-05 -- 5.2E-06 -- 1.0E-04 5.2E-04 5.E+00 2.7E-04 3.E+00 6.1E-05 6.E-01
WB RM  7 Nickel 1.8E-01 mg/kg -- 6.2E-05 -- 3.2E-05 -- 7.2E-06 -- 2.0E-02 7.2E-04 4.E-02 3.7E-04 2.E-02 8.4E-05 4.E-03
WB RM  7 Selenium 4.0E-01 mg/kg -- 1.4E-04 -- 7.1E-05 -- 1.6E-05 -- 5.0E-03 1.6E-03 3.E-01 8.3E-04 2.E-01 1.9E-04 4.E-02
WB RM  7 Silver 2.3E-03 mg/kg -- 7.9E-07 -- 4.1E-07 -- 9.2E-08 -- 5.0E-03 9.2E-06 2.E-03 4.8E-06 1.E-03 1.1E-06 2.E-04
WB RM  7 Thallium 3.9E-03 mg/kg -- 1.3E-06 -- 6.9E-07 -- 1.6E-07 -- 6.6E-05 1.6E-05 2.E-01 8.1E-06 1.E-01 1.8E-06 3.E-02
WB RM  7 Zinc 1.6E+01 mg/kg -- 5.3E-03 -- 2.7E-03 -- 6.2E-04 -- 3.0E-01 6.2E-02 2.E-01 3.2E-02 1.E-01 7.2E-03 2.E-02
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 7.5E-01 ug/kg -- 2.6E-07 -- 1.3E-07 -- 3.0E-08 -- 3.0E-04 3.0E-06 1.E-02 1.6E-06 5.E-03 3.5E-07 1.E-03
WB RM  7 Tributyltin ion 7.8E-01 ug/kg -- 2.7E-07 -- 1.4E-07 -- 3.1E-08 -- 3.0E-04 3.1E-06 1.E-02 1.6E-06 5.E-03 3.6E-07 1.E-03
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 3.8E+00 ug/kg 2.9E-02 1.3E-06 4.E-08 6.7E-07 2.E-08 1.5E-07 4.E-09 7.0E-02 1.5E-05 2.E-04 7.9E-06 1.E-04 1.8E-06 3.E-05
WB RM  7 2-Methylnaphthalene 5.6E+01 ug/kg -- 1.9E-05 -- 9.9E-06 -- 2.2E-06 -- 4.0E-03 2.2E-04 6.E-02 1.2E-04 3.E-02 2.6E-05 6.E-03
WB RM  7 Acenaphthene 9.5E+01 ug/kg -- 3.3E-05 -- 1.7E-05 -- 3.8E-06 -- 6.0E-02 3.8E-04 6.E-03 2.0E-04 3.E-03 4.4E-05 7.E-04
WB RM  7 Acenaphthylene 1.4E+00 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 6.0E-02 5.6E-06 9.E-05 2.9E-06 5.E-05 6.5E-07 1.E-05
WB RM  7 Anthracene 3.6E+00 ug/kg -- 1.2E-06 -- 6.4E-07 -- 1.4E-07 -- 3.0E-01 1.4E-05 5.E-05 7.4E-06 2.E-05 1.7E-06 6.E-06
WB RM  7 Benzo(a)anthracene 1.5E-01 ug/kg 7.3E-01 5.1E-08 4.E-08 2.7E-08 2.E-08 6.0E-09 4.E-09 -- 6.0E-07 -- 3.1E-07 -- 7.0E-08 --
WB RM  7 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  7 Benzo(b)fluoranthene 1.4E-01 ug/kg 7.3E-01 4.8E-08 4.E-08 2.5E-08 2.E-08 5.6E-09 4.E-09 -- 5.6E-07 -- 2.9E-07 -- 6.5E-08 --
WB RM  7 Benzo(g,h,i)perylene 1.4E-01 ug/kg -- 4.8E-08 -- 2.5E-08 -- 5.6E-09 -- 3.0E-02 5.6E-07 2.E-05 2.9E-07 1.E-05 6.5E-08 2.E-06
WB RM  7 Benzo(k)fluoranthene 1.1E-01 ug/kg 7.3E-02 3.8E-08 3.E-09 1.9E-08 1.E-09 4.4E-09 3.E-10 -- 4.4E-07 -- 2.3E-07 -- 5.1E-08 --
WB RM  7 Chrysene 1.8E-01 ug/kg 7.3E-03 6.2E-08 5.E-10 3.2E-08 2.E-10 7.2E-09 5.E-11 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
WB RM  7 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  7 Dibenzothiophene 6.2E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.5E-07 -- 4.0E-02 2.5E-05 6.E-04 1.3E-05 3.E-04 2.9E-06 7.E-05
WB RM  7 Fluoranthene 1.1E+01 ug/kg -- 3.8E-06 -- 1.9E-06 -- 4.4E-07 -- 4.0E-02 4.4E-05 1.E-03 2.3E-05 6.E-04 5.1E-06 1.E-04
WB RM  7 Fluorene 6.9E+01 ug/kg -- 2.4E-05 -- 1.2E-05 -- 2.8E-06 -- 4.0E-02 2.8E-04 7.E-03 1.4E-04 4.E-03 3.2E-05 8.E-04
WB RM  7 Indeno(1,2,3-cd)pyrene 1.3E-01 ug/kg 7.3E-01 4.5E-08 3.E-08 2.3E-08 2.E-08 5.2E-09 4.E-09 -- 5.2E-07 -- 2.7E-07 -- 6.1E-08 --
WB RM  7 Naphthalene 8.6E+01 ug/kg -- 2.9E-05 -- 1.5E-05 -- 3.4E-06 -- 2.0E-02 3.4E-04 2.E-02 1.8E-04 9.E-03 4.0E-05 2.E-03
WB RM  7 Phenanthrene 8.5E+01 ug/kg -- 2.9E-05 -- 1.5E-05 -- 3.4E-06 -- 3.0E-02 3.4E-04 1.E-02 1.8E-04 6.E-03 4.0E-05 1.E-03
WB RM  7 Pyrene 8.6E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 3.0E-02 3.4E-05 1.E-03 1.8E-05 6.E-04 4.0E-06 1.E-04
WB RM  7 Total Carcinogenic PAHs -- -- -- -- 1.E-07 -- 6.E-08 -- 1.E-08 -- -- -- -- -- -- --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  7 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  7 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  7 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  7 Semi-Volatile Organic Compounds
WB RM  7 Benzoic acid 5.3E+02 ug/kg -- 1.8E-04 -- 9.4E-05 -- 2.1E-05 -- 4.0E+00 2.1E-03 5.E-04 1.1E-03 3.E-04 2.5E-04 6.E-05
WB RM  7 Benzyl alcohol 2.8E+01 ug/kg -- 9.6E-06 -- 5.0E-06 -- 1.1E-06 -- 5.0E-01 1.1E-04 2.E-04 5.8E-05 1.E-04 1.3E-05 3.E-05
WB RM  7 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 3.0E-03 5.2E-05 2.E-02 2.7E-05 9.E-03 6.1E-06 2.E-03
WB RM  7 Dibenzofuran 5.2E+01 ug/kg -- 1.8E-05 -- 9.2E-06 -- 2.1E-06 -- 4.0E-02 2.1E-04 5.E-03 1.1E-04 3.E-03 2.4E-05 6.E-04
WB RM  7 Hexachlorobenzene 4.8E+00 ug/kg 1.6E+00 1.6E-06 3.E-06 8.5E-07 1.E-06 1.9E-07 3.E-07 8.0E-04 1.9E-05 2.E-02 9.9E-06 1.E-02 2.2E-06 3.E-03
WB RM  7 Hexachlorobutadiene 1.4E+00 ug/kg 7.8E-02 4.8E-07 4.E-08 2.5E-07 2.E-08 5.6E-08 4.E-09 1.0E-03 5.6E-06 6.E-03 2.9E-06 3.E-03 6.5E-07 7.E-04
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  7 4-Nitrophenol 1.2E+01 ug/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 5.0E-03 4.8E-05 1.E-02 2.5E-05 5.E-03 5.6E-06 1.E-03
WB RM  7 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 8.0E+02 ug/kg 2.0E+00 2.7E-04 5.E-04 1.4E-04 3.E-04 3.2E-05 6.E-05 2.0E-05 3.2E-03 2.E+02 1.7E-03 8.E+01 3.7E-04 2.E+01
WB RM  7 Total PCB Congeners 2.0E+06 pg/g NA 6.9E-04 -- 3.6E-04 -- 8.0E-05 -- NA 8.0E-03 -- 4.1E-03 -- 9.4E-04 --
WB RM  7 Total PCBs, Adjusted 2.0E+06 pg/g 2.0E+00 6.7E-04 1.E-03 3.5E-04 7.E-04 7.8E-05 2.E-04 2.0E-05 7.8E-03 4.E+02 4.0E-03 2.E+02 9.1E-04 5.E+01
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 5.2E+01 pg/g 1.3E+05 1.8E-08 2.E-03 9.2E-09 1.E-03 2.1E-09 3.E-04 1.0E-09 2.1E-07 2.E+02 1.1E-07 1.E+02 2.4E-08 2.E+01
WB RM  7 Total PCB TEQ 7.3E+00 pg/g 1.3E+05 2.5E-09 3.E-04 1.3E-09 2.E-04 2.9E-10 4.E-05 1.0E-09 2.9E-08 3.E+01 1.5E-08 2.E+01 3.4E-09 3.E+00
WB RM  7 Total TEQ -- -- -- -- 3.E-03 -- 1.E-03 -- 3.E-04 -- -- 2.E+02 -- 1.E+02 -- 3.E+01
WB RM  7 Pesticides
WB RM  7 Aldrin 3.4E-02 ug/kg 1.7E+01 1.2E-08 2.E-07 6.0E-09 1.E-07 1.3E-09 2.E-08 3.0E-05 1.3E-07 4.E-03 7.0E-08 2.E-03 1.6E-08 5.E-04
WB RM  7 alpha-Hexachlorocyclohexane 4.2E-02 ug/kg 6.3E+00 1.4E-08 9.E-08 7.4E-09 5.E-08 1.7E-09 1.E-08 8.0E-03 1.7E-07 2.E-05 8.7E-08 1.E-05 2.0E-08 2.E-06
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  7 beta-Hexachlorocyclohexane 3.6E-02 ug/kg 1.8E+00 1.2E-08 2.E-08 6.4E-09 1.E-08 1.4E-09 3.E-09 6.0E-04 1.4E-07 2.E-04 7.4E-08 1.E-04 1.7E-08 3.E-05
WB RM  7 Dieldrin 2.2E+00 ug/kg 1.6E+01 7.5E-07 1.E-05 3.9E-07 6.E-06 8.8E-08 1.E-06 5.0E-05 8.8E-06 2.E-01 4.5E-06 9.E-02 1.0E-06 2.E-02
WB RM  7 Endrin 1.6E-02 ug/kg -- 5.5E-09 -- 2.8E-09 -- 6.4E-10 -- 3.0E-04 6.4E-08 2.E-04 3.3E-08 1.E-04 7.5E-09 2.E-05
WB RM  7 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  7 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  7 gamma-Hexachlorocyclohexane 3.5E-02 ug/kg 1.1E+00 1.2E-08 1.E-08 6.2E-09 7.E-09 1.4E-09 2.E-09 3.0E-04 1.4E-07 5.E-04 7.2E-08 2.E-04 1.6E-08 5.E-05
WB RM  7 Heptachlor 8.7E-03 ug/kg 4.5E+00 3.0E-09 1.E-08 1.5E-09 7.E-09 3.5E-10 2.E-09 5.0E-04 3.5E-08 7.E-05 1.8E-08 4.E-05 4.1E-09 8.E-06
WB RM  7 Heptachlor epoxide 1.0E-01 ug/kg 9.1E+00 3.4E-08 3.E-07 1.8E-08 2.E-07 4.0E-09 4.E-08 1.3E-05 4.0E-07 3.E-02 2.1E-07 2.E-02 4.7E-08 4.E-03
WB RM  7 Total Chlordanes 1.9E+01 ug/kg 3.5E-01 6.4E-06 2.E-06 3.3E-06 1.E-06 7.5E-07 3.E-07 5.0E-04 7.5E-05 1.E-01 3.9E-05 8.E-02 8.7E-06 2.E-02
WB RM  7 Total DDD 5.2E+02 ug/kg 2.4E-01 1.8E-04 4.E-05 9.2E-05 2.E-05 2.1E-05 5.E-06 5.0E-04 2.1E-03 4.E+00 1.1E-03 2.E+00 2.4E-04 5.E-01
WB RM  7 Total DDE 3.6E+02 ug/kg 3.4E-01 1.2E-04 4.E-05 6.4E-05 2.E-05 1.4E-05 5.E-06 5.0E-04 1.4E-03 3.E+00 7.5E-04 1.E+00 1.7E-04 3.E-01
WB RM  7 Total DDT 3.3E+02 ug/kg 3.4E-01 1.1E-04 4.E-05 5.8E-05 2.E-05 1.3E-05 4.E-06 5.0E-04 1.3E-03 3.E+00 6.8E-04 1.E+00 1.5E-04 3.E-01
WB RM  7 Total Endosulfan 5.6E-01 ug/kg -- 1.9E-07 -- 9.9E-08 -- 2.2E-08 -- 6.0E-03 2.2E-06 4.E-04 1.2E-06 2.E-04 2.6E-07 4.E-05

Exposure Point Total 4.E-03 2.E-03 5.E-04
WB RM  8 Metals
WB RM  8 Aluminum 4.8E+00 mg/kg -- 1.6E-03 -- 8.5E-04 -- 1.9E-04 -- 1.0E+00 1.9E-02 2.E-02 9.9E-03 1.E-02 2.2E-03 2.E-03
WB RM  8 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  8 Arsenic, inorganic 2.5E-02 mg/kg 1.5E+00 8.6E-06 1.E-05 4.4E-06 7.E-06 1.0E-06 2.E-06 3.0E-04 1.0E-04 3.E-01 5.2E-05 2.E-01 1.2E-05 4.E-02
WB RM  8 Cadmium 4.4E-03 mg/kg -- 1.5E-06 -- 7.8E-07 -- 1.8E-07 -- 1.0E-03 1.8E-05 2.E-02 9.1E-06 9.E-03 2.1E-06 2.E-03
WB RM  8 Chromium 2.4E-01 mg/kg -- 8.2E-05 -- 4.3E-05 -- 9.6E-06 -- 1.5E+00 9.6E-04 6.E-04 5.0E-04 3.E-04 1.1E-04 7.E-05
WB RM  8 Copper 1.3E+00 mg/kg -- 4.6E-04 -- 2.4E-04 -- 5.3E-05 -- 4.0E-02 5.3E-03 1.E-01 2.7E-03 7.E-02 6.2E-04 2.E-02
WB RM  8 Lead 8.9E-03 mg/kg NL 3.1E-06 -- 1.6E-06 -- 3.6E-07 -- NL 3.6E-05 -- 1.8E-05 -- 4.2E-06 --
WB RM  8 Manganese 2.6E+00 mg/kg -- 8.7E-04 -- 4.5E-04 -- 1.0E-04 -- 1.4E-01 1.0E-02 7.E-02 5.3E-03 4.E-02 1.2E-03 9.E-03
WB RM  8 Mercury 1.1E-01 mg/kg -- 3.6E-05 -- 1.9E-05 -- 4.2E-06 -- 1.0E-04 4.2E-04 4.E+00 2.2E-04 2.E+00 4.9E-05 5.E-01
WB RM  8 Nickel 1.7E-01 mg/kg -- 5.8E-05 -- 3.0E-05 -- 6.8E-06 -- 2.0E-02 6.8E-04 3.E-02 3.5E-04 2.E-02 7.9E-05 4.E-03
WB RM  8 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  8 Silver 2.2E-03 mg/kg -- 7.5E-07 -- 3.9E-07 -- 8.8E-08 -- 5.0E-03 8.8E-06 2.E-03 4.5E-06 9.E-04 1.0E-06 2.E-04
WB RM  8 Thallium 3.4E-03 mg/kg -- 1.2E-06 -- 6.0E-07 -- 1.4E-07 -- 6.6E-05 1.4E-05 2.E-01 7.0E-06 1.E-01 1.6E-06 2.E-02
WB RM  8 Zinc 1.5E+01 mg/kg -- 5.1E-03 -- 2.6E-03 -- 6.0E-04 -- 3.0E-01 6.0E-02 2.E-01 3.1E-02 1.E-01 7.0E-03 2.E-02
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 1.1E+00 ug/kg -- 3.8E-07 -- 1.9E-07 -- 4.4E-08 -- 3.0E-04 4.4E-06 1.E-02 2.3E-06 8.E-03 5.1E-07 2.E-03
WB RM  8 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 2.0E+00 ug/kg 2.9E-02 6.9E-07 2.E-08 3.5E-07 1.E-08 8.0E-08 2.E-09 7.0E-02 8.0E-06 1.E-04 4.1E-06 6.E-05 9.3E-07 1.E-05
WB RM  8 2-Methylnaphthalene 3.1E+00 ug/kg -- 1.1E-06 -- 5.5E-07 -- 1.2E-07 -- 4.0E-03 1.2E-05 3.E-03 6.4E-06 2.E-03 1.4E-06 4.E-04
WB RM  8 Acenaphthene 7.6E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 -- 6.0E-02 3.0E-05 5.E-04 1.6E-05 3.E-04 3.5E-06 6.E-05
WB RM  8 Acenaphthylene 1.9E+00 ug/kg -- 6.5E-07 -- 3.4E-07 -- 7.6E-08 -- 6.0E-02 7.6E-06 1.E-04 3.9E-06 7.E-05 8.9E-07 1.E-05
WB RM  8 Anthracene 1.3E+00 ug/kg -- 4.5E-07 -- 2.3E-07 -- 5.2E-08 -- 3.0E-01 5.2E-06 2.E-05 2.7E-06 9.E-06 6.1E-07 2.E-06
WB RM  8 Benzo(a)anthracene 9.4E-01 ug/kg 7.3E-01 3.2E-07 2.E-07 1.7E-07 1.E-07 3.8E-08 3.E-08 -- 3.8E-06 -- 1.9E-06 -- 4.4E-07 --
WB RM  8 Benzo(a)pyrene 9.3E-01 ug/kg 7.3E+00 3.2E-07 2.E-06 1.6E-07 1.E-06 3.7E-08 3.E-07 -- 3.7E-06 -- 1.9E-06 -- 4.3E-07 --
WB RM  8 Benzo(b)fluoranthene 6.5E-01 ug/kg 7.3E-01 2.2E-07 2.E-07 1.2E-07 8.E-08 2.6E-08 2.E-08 -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 --
WB RM  8 Benzo(g,h,i)perylene 2.5E+00 ug/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 3.0E-02 1.0E-05 3.E-04 5.2E-06 2.E-04 1.2E-06 4.E-05
WB RM  8 Benzo(k)fluoranthene 5.4E-01 ug/kg 7.3E-02 1.9E-07 1.E-08 9.6E-08 7.E-09 2.2E-08 2.E-09 -- 2.2E-06 -- 1.1E-06 -- 2.5E-07 --
WB RM  8 Chrysene 1.1E+00 ug/kg 7.3E-03 3.8E-07 3.E-09 1.9E-07 1.E-09 4.4E-08 3.E-10 -- 4.4E-06 -- 2.3E-06 -- 5.1E-07 --
WB RM  8 Dibenzo(a,h)anthracene 1.6E-01 ug/kg 7.3E+00 5.5E-08 4.E-07 2.8E-08 2.E-07 6.4E-09 5.E-08 -- 6.4E-07 -- 3.3E-07 -- 7.5E-08 --
WB RM  8 Dibenzothiophene 3.6E+00 ug/kg -- 1.2E-06 -- 6.4E-07 -- 1.4E-07 -- 4.0E-02 1.4E-05 4.E-04 7.4E-06 2.E-04 1.7E-06 4.E-05
WB RM  8 Fluoranthene 1.5E+01 ug/kg -- 5.1E-06 -- 2.7E-06 -- 6.0E-07 -- 4.0E-02 6.0E-05 2.E-03 3.1E-05 8.E-04 7.0E-06 2.E-04
WB RM  8 Fluorene 6.7E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 4.0E-02 2.7E-05 7.E-04 1.4E-05 3.E-04 3.1E-06 8.E-05
WB RM  8 Indeno(1,2,3-cd)pyrene 1.8E+00 ug/kg 7.3E-01 6.2E-07 5.E-07 3.2E-07 2.E-07 7.2E-08 5.E-08 -- 7.2E-06 -- 3.7E-06 -- 8.4E-07 --
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  8 Naphthalene 6.2E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.5E-07 -- 2.0E-02 2.5E-05 1.E-03 1.3E-05 6.E-04 2.9E-06 1.E-04
WB RM  8 Phenanthrene 3.6E+01 ug/kg -- 1.2E-05 -- 6.4E-06 -- 1.4E-06 -- 3.0E-02 1.4E-04 5.E-03 7.4E-05 2.E-03 1.7E-05 6.E-04
WB RM  8 Pyrene 4.9E+01 ug/kg -- 1.7E-05 -- 8.7E-06 -- 2.0E-06 -- 3.0E-02 2.0E-04 7.E-03 1.0E-04 3.E-03 2.3E-05 8.E-04
WB RM  8 Total Carcinogenic PAHs -- -- -- -- 4.E-06 -- 2.E-06 -- 4.E-07 -- -- -- -- -- -- --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  8 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  8 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  8 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  8 Semi-Volatile Organic Compounds
WB RM  8 Benzoic acid 5.1E+02 ug/kg -- 1.7E-04 -- 9.0E-05 -- 2.0E-05 -- 4.0E+00 2.0E-03 5.E-04 1.1E-03 3.E-04 2.4E-04 6.E-05
WB RM  8 Benzyl alcohol 3.0E+01 ug/kg -- 1.0E-05 -- 5.3E-06 -- 1.2E-06 -- 5.0E-01 1.2E-04 2.E-04 6.2E-05 1.E-04 1.4E-05 3.E-05
WB RM  8 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 3.0E-03 5.2E-05 2.E-02 2.7E-05 9.E-03 6.1E-06 2.E-03
WB RM  8 Dibenzofuran 2.3E+00 ug/kg -- 7.9E-07 -- 4.1E-07 -- 9.2E-08 -- 4.0E-02 9.2E-06 2.E-04 4.8E-06 1.E-04 1.1E-06 3.E-05
WB RM  8 Hexachlorobenzene 2.1E+00 ug/kg 1.6E+00 7.2E-07 1.E-06 3.7E-07 6.E-07 8.4E-08 1.E-07 8.0E-04 8.4E-06 1.E-02 4.3E-06 5.E-03 9.8E-07 1.E-03
WB RM  8 Hexachlorobutadiene 2.5E-01 ug/kg 7.8E-02 8.6E-08 7.E-09 4.4E-08 3.E-09 1.0E-08 8.E-10 1.0E-03 1.0E-06 1.E-03 5.2E-07 5.E-04 1.2E-07 1.E-04
WB RM  8 Phenols
WB RM  8 4-Methylphenol 1.1E+01 ug/kg -- 3.8E-06 -- 1.9E-06 -- 4.4E-07 -- 5.0E-03 4.4E-05 9.E-03 2.3E-05 5.E-03 5.1E-06 1.E-03
WB RM  8 4-Nitrophenol 1.2E+01 ug/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 5.0E-03 4.8E-05 1.E-02 2.5E-05 5.E-03 5.6E-06 1.E-03
WB RM  8 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 9.0E+02 ug/kg 2.0E+00 3.1E-04 6.E-04 1.6E-04 3.E-04 3.6E-05 7.E-05 2.0E-05 3.6E-03 2.E+02 1.9E-03 9.E+01 4.2E-04 2.E+01
WB RM  8 Total PCB Congeners 6.6E+05 pg/g NA 2.3E-04 -- 1.2E-04 -- 2.7E-05 -- NA 2.7E-03 -- 1.4E-03 -- 3.1E-04 --
WB RM  8 Total PCBs, Adjusted 6.2E+05 pg/g 2.0E+00 2.1E-04 4.E-04 1.1E-04 2.E-04 2.5E-05 5.E-05 2.0E-05 2.5E-03 1.E+02 1.3E-03 6.E+01 2.9E-04 1.E+01
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 4.5E+00 pg/g 1.3E+05 1.6E-09 2.E-04 8.0E-10 1.E-04 1.8E-10 2.E-05 1.0E-09 1.8E-08 2.E+01 9.4E-09 9.E+00 2.1E-09 2.E+00
WB RM  8 Total PCB TEQ 6.9E+00 pg/g 1.3E+05 2.4E-09 3.E-04 1.2E-09 2.E-04 2.8E-10 4.E-05 1.0E-09 2.8E-08 3.E+01 1.4E-08 1.E+01 3.2E-09 3.E+00
WB RM  8 Total TEQ -- -- -- -- 5.E-04 -- 3.E-04 -- 6.E-05 -- -- 5.E+01 -- 2.E+01 -- 5.E+00
WB RM  8 Pesticides
WB RM  8 Aldrin 2.2E-02 ug/kg 1.7E+01 7.5E-09 1.E-07 3.9E-09 7.E-08 8.8E-10 1.E-08 3.0E-05 8.8E-08 3.E-03 4.5E-08 2.E-03 1.0E-08 3.E-04
WB RM  8 alpha-Hexachlorocyclohexane 2.4E-02 ug/kg 6.3E+00 8.2E-09 5.E-08 4.3E-09 3.E-08 9.6E-10 6.E-09 8.0E-03 9.6E-08 1.E-05 5.0E-08 6.E-06 1.1E-08 1.E-06
WB RM  8 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 5.1E-09 9.E-09 2.7E-09 5.E-09 6.0E-10 1.E-09 6.0E-04 6.0E-08 1.E-04 3.1E-08 5.E-05 7.0E-09 1.E-05
WB RM  8 Dieldrin 7.3E+00 ug/kg 1.6E+01 2.5E-06 4.E-05 1.3E-06 2.E-05 2.9E-07 5.E-06 5.0E-05 2.9E-05 6.E-01 1.5E-05 3.E-01 3.4E-06 7.E-02
WB RM  8 Endrin 1.5E-02 ug/kg -- 5.1E-09 -- 2.7E-09 -- 6.0E-10 -- 3.0E-04 6.0E-08 2.E-04 3.1E-08 1.E-04 7.0E-09 2.E-05
WB RM  8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  8 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  8 gamma-Hexachlorocyclohexane 2.5E-02 ug/kg 1.1E+00 8.6E-09 9.E-09 4.4E-09 5.E-09 1.0E-09 1.E-09 3.0E-04 1.0E-07 3.E-04 5.2E-08 2.E-04 1.2E-08 4.E-05
WB RM  8 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  8 Heptachlor epoxide 9.8E-02 ug/kg 9.1E+00 3.4E-08 3.E-07 1.7E-08 2.E-07 3.9E-09 4.E-08 1.3E-05 3.9E-07 3.E-02 2.0E-07 2.E-02 4.6E-08 4.E-03
WB RM  8 Total Chlordanes 1.2E+01 ug/kg 3.5E-01 4.1E-06 1.E-06 2.1E-06 7.E-07 4.8E-07 2.E-07 5.0E-04 4.8E-05 1.E-01 2.5E-05 5.E-02 5.6E-06 1.E-02
WB RM  8 Total DDD 1.4E+02 ug/kg 2.4E-01 4.9E-05 1.E-05 2.5E-05 6.E-06 5.7E-06 1.E-06 5.0E-04 5.7E-04 1.E+00 2.9E-04 6.E-01 6.6E-05 1.E-01
WB RM  8 Total DDE 1.9E+02 ug/kg 3.4E-01 6.5E-05 2.E-05 3.4E-05 1.E-05 7.6E-06 3.E-06 5.0E-04 7.6E-04 2.E+00 3.9E-04 8.E-01 8.9E-05 2.E-01
WB RM  8 Total DDT 8.2E+01 ug/kg 3.4E-01 2.8E-05 1.E-05 1.5E-05 5.E-06 3.3E-06 1.E-06 5.0E-04 3.3E-04 7.E-01 1.7E-04 3.E-01 3.8E-05 8.E-02
WB RM  8 Total Endosulfan 4.2E-01 ug/kg -- 1.5E-07 -- 7.5E-08 -- 1.7E-08 -- 6.0E-03 1.7E-06 3.E-04 8.8E-07 1.E-04 2.0E-07 3.E-05

Exposure Point Total 1.E-03 5.E-04 1.E-04
WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 7.7E+00 mg/kg -- 2.6E-03 -- 1.4E-03 -- 3.1E-04 -- 1.0E+00 3.1E-02 3.E-02 1.6E-02 2.E-02 3.6E-03 4.E-03
WB RM 8 SIL Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM 8 SIL Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 6.9E-06 1.E-05 3.5E-06 5.E-06 8.0E-07 1.E-06 3.0E-04 8.0E-05 3.E-01 4.1E-05 1.E-01 9.3E-06 3.E-02
WB RM 8 SIL Cadmium 9.0E-03 mg/kg -- 3.1E-06 -- 1.6E-06 -- 3.6E-07 -- 1.0E-03 3.6E-05 4.E-02 1.9E-05 2.E-02 4.2E-06 4.E-03
WB RM 8 SIL Chromium 1.1E+00 mg/kg -- 3.9E-04 -- 2.0E-04 -- 4.6E-05 -- 1.5E+00 4.6E-03 3.E-03 2.4E-03 2.E-03 5.3E-04 4.E-04
WB RM 8 SIL Copper 9.5E-01 mg/kg -- 3.3E-04 -- 1.7E-04 -- 3.8E-05 -- 4.0E-02 3.8E-03 1.E-01 2.0E-03 5.E-02 4.4E-04 1.E-02
WB RM 8 SIL Lead 3.0E-01 mg/kg NL 1.0E-04 -- 5.4E-05 -- 1.2E-05 -- NL 1.2E-03 -- 6.3E-04 -- 1.4E-04 --
WB RM 8 SIL Manganese 1.8E+00 mg/kg -- 6.3E-04 -- 3.3E-04 -- 7.4E-05 -- 1.4E-01 7.4E-03 5.E-02 3.8E-03 3.E-02 8.6E-04 6.E-03
WB RM 8 SIL Mercury 7.6E-02 mg/kg -- 2.6E-05 -- 1.3E-05 -- 3.0E-06 -- 1.0E-04 3.0E-04 3.E+00 1.6E-04 2.E+00 3.5E-05 4.E-01
WB RM 8 SIL Nickel ND mg/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Thallium 3.0E-03 mg/kg -- 1.0E-06 -- 5.3E-07 -- 1.2E-07 -- 6.6E-05 1.2E-05 2.E-01 6.2E-06 9.E-02 1.4E-06 2.E-02
WB RM 8 SIL Zinc 1.5E+01 mg/kg -- 5.0E-03 -- 2.6E-03 -- 5.8E-04 -- 3.0E-01 5.8E-02 2.E-01 3.0E-02 1.E-01 6.8E-03 2.E-02
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB RM 8 SIL Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
WB RM 8 SIL 2-Methylnaphthalene 4.5E+01 ug/kg -- 1.5E-05 -- 8.0E-06 -- 1.8E-06 -- 4.0E-03 1.8E-04 5.E-02 9.3E-05 2.E-02 2.1E-05 5.E-03
WB RM 8 SIL Acenaphthene 4.0E+01 ug/kg -- 1.4E-05 -- 7.1E-06 -- 1.6E-06 -- 6.0E-02 1.6E-04 3.E-03 8.3E-05 1.E-03 1.9E-05 3.E-04
WB RM 8 SIL Acenaphthylene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
WB RM 8 SIL Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Naphthalene ND ug/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM 8 SIL Semi-Volatile Organic Compounds
WB RM 8 SIL Benzoic acid ND ug/kg -- ND ND ND ND ND ND 4.0E+00 ND ND ND ND ND ND
WB RM 8 SIL Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND ND ND 3.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Dibenzofuran ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 4.9E+03 ug/kg 2.0E+00 1.7E-03 3.E-03 8.6E-04 2.E-03 1.9E-04 4.E-04 2.0E-05 1.9E-02 1.E+03 1.0E-02 5.E+02 2.3E-03 1.E+02
WB RM 8 SIL Total PCB Congeners 4.5E+06 pg/g NA 1.6E-03 -- 8.0E-04 -- 1.8E-04 -- NA 1.8E-02 -- 9.4E-03 -- 2.1E-03 --
WB RM 8 SIL Total PCBs, Adjusted 4.4E+06 pg/g 2.0E+00 1.5E-03 3.E-03 7.8E-04 2.E-03 1.8E-04 4.E-04 2.0E-05 1.8E-02 9.E+02 9.1E-03 5.E+02 2.1E-03 1.E+02
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 3.9E+00 pg/g 1.3E+05 1.3E-09 2.E-04 6.8E-10 9.E-05 1.5E-10 2.E-05 1.0E-09 1.5E-08 2.E+01 8.0E-09 8.E+00 1.8E-09 2.E+00
WB RM 8 SIL Total PCB TEQ 1.4E+01 pg/g 1.3E+05 4.8E-09 6.E-04 2.5E-09 3.E-04 5.6E-10 7.E-05 1.0E-09 5.6E-08 6.E+01 2.9E-08 3.E+01 6.5E-09 7.E+00
WB RM 8 SIL Total TEQ -- -- -- -- 8.E-04 -- 4.E-04 -- 9.E-05 -- -- 7.E+01 -- 4.E+01 -- 8.E+00
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB RM 8 SIL Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
WB RM 8 SIL Total Chlordanes ND ug/kg 3.5E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Total DDD 3.0E+01 ug/kg 2.4E-01 1.0E-05 2.E-06 5.3E-06 1.E-06 1.2E-06 3.E-07 5.0E-04 1.2E-04 2.E-01 6.2E-05 1.E-01 1.4E-05 3.E-02
WB RM 8 SIL Total DDE 9.6E+01 ug/kg 3.4E-01 3.3E-05 1.E-05 1.7E-05 6.E-06 3.9E-06 1.E-06 5.0E-04 3.9E-04 8.E-01 2.0E-04 4.E-01 4.5E-05 9.E-02
WB RM 8 SIL Total DDT 1.1E+01 ug/kg 3.4E-01 3.7E-06 1.E-06 1.9E-06 6.E-07 4.3E-07 1.E-07 5.0E-04 4.3E-05 9.E-02 2.2E-05 4.E-02 5.0E-06 1.E-02
WB RM 8 SIL Total Endosulfan 2.8E+01 ug/kg -- 9.7E-06 -- 5.0E-06 -- 1.1E-06 -- 6.0E-03 1.1E-04 2.E-02 5.9E-05 1.E-02 1.3E-05 2.E-03

Exposure Point Total 4.E-03 2.E-03 4.E-04
WB RM  9 Metals
WB RM  9 Aluminum 1.0E+01 mg/kg -- 3.5E-03 -- 1.8E-03 -- 4.1E-04 -- 1.0E+00 4.1E-02 4.E-02 2.1E-02 2.E-02 4.8E-03 5.E-03
WB RM  9 Antimony 5.7E-03 mg/kg -- 2.0E-06 -- 1.0E-06 -- 2.3E-07 -- 4.0E-04 2.3E-05 6.E-02 1.2E-05 3.E-02 2.7E-06 7.E-03
WB RM  9 Arsenic, inorganic 2.7E-02 mg/kg 1.5E+00 9.3E-06 1.E-05 4.8E-06 7.E-06 1.1E-06 2.E-06 3.0E-04 1.1E-04 4.E-01 5.6E-05 2.E-01 1.3E-05 4.E-02
WB RM  9 Cadmium 2.4E-03 mg/kg -- 8.2E-07 -- 4.3E-07 -- 9.6E-08 -- 1.0E-03 9.6E-06 1.E-02 5.0E-06 5.E-03 1.1E-06 1.E-03
WB RM  9 Chromium 4.0E-01 mg/kg -- 1.4E-04 -- 7.1E-05 -- 1.6E-05 -- 1.5E+00 1.6E-03 1.E-03 8.3E-04 6.E-04 1.9E-04 1.E-04
WB RM  9 Copper 1.5E+00 mg/kg -- 5.1E-04 -- 2.7E-04 -- 6.0E-05 -- 4.0E-02 6.0E-03 2.E-01 3.1E-03 8.E-02 7.0E-04 2.E-02
WB RM  9 Lead 3.5E-02 mg/kg NL 1.2E-05 -- 6.2E-06 -- 1.4E-06 -- NL 1.4E-04 -- 7.2E-05 -- 1.6E-05 --
WB RM  9 Manganese 3.1E+00 mg/kg -- 1.1E-03 -- 5.4E-04 -- 1.2E-04 -- 1.4E-01 1.2E-02 9.E-02 6.3E-03 5.E-02 1.4E-03 1.E-02
WB RM  9 Mercury 1.7E-01 mg/kg -- 5.7E-05 -- 2.9E-05 -- 6.6E-06 -- 1.0E-04 6.6E-04 7.E+00 3.4E-04 3.E+00 7.7E-05 8.E-01
WB RM  9 Nickel 1.8E-01 mg/kg -- 6.2E-05 -- 3.2E-05 -- 7.2E-06 -- 2.0E-02 7.2E-04 4.E-02 3.7E-04 2.E-02 8.4E-05 4.E-03
WB RM  9 Selenium 3.0E-01 mg/kg -- 1.0E-04 -- 5.3E-05 -- 1.2E-05 -- 5.0E-03 1.2E-03 2.E-01 6.2E-04 1.E-01 1.4E-04 3.E-02
WB RM  9 Silver 2.5E-03 mg/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 5.0E-03 1.0E-05 2.E-03 5.2E-06 1.E-03 1.2E-06 2.E-04
WB RM  9 Thallium 5.0E-03 mg/kg -- 1.7E-06 -- 8.9E-07 -- 2.0E-07 -- 6.6E-05 2.0E-05 3.E-01 1.0E-05 2.E-01 2.3E-06 4.E-02
WB RM  9 Zinc 1.5E+01 mg/kg -- 5.0E-03 -- 2.6E-03 -- 5.8E-04 -- 3.0E-01 5.8E-02 2.E-01 3.0E-02 1.E-01 6.8E-03 2.E-02
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 4.6E-01 ug/kg -- 1.6E-07 -- 8.1E-08 -- 1.8E-08 -- 3.0E-04 1.8E-06 6.E-03 9.5E-07 3.E-03 2.1E-07 7.E-04
WB RM  9 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 2.3E+00 ug/kg 2.9E-02 7.9E-07 2.E-08 4.1E-07 1.E-08 9.2E-08 3.E-09 7.0E-02 9.2E-06 1.E-04 4.8E-06 7.E-05 1.1E-06 2.E-05
WB RM  9 2-Methylnaphthalene 6.3E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.5E-07 -- 4.0E-03 2.5E-05 6.E-03 1.3E-05 3.E-03 2.9E-06 7.E-04
WB RM  9 Acenaphthene 4.3E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.7E-07 -- 6.0E-02 1.7E-05 3.E-04 8.9E-06 1.E-04 2.0E-06 3.E-05
WB RM  9 Acenaphthylene 1.1E+00 ug/kg -- 3.8E-07 -- 1.9E-07 -- 4.4E-08 -- 6.0E-02 4.4E-06 7.E-05 2.3E-06 4.E-05 5.1E-07 9.E-06
WB RM  9 Anthracene 1.7E+00 ug/kg -- 5.8E-07 -- 3.0E-07 -- 6.8E-08 -- 3.0E-01 6.8E-06 2.E-05 3.5E-06 1.E-05 7.9E-07 3.E-06
WB RM  9 Benzo(a)anthracene 1.1E+00 ug/kg 7.3E-01 3.8E-07 3.E-07 1.9E-07 1.E-07 4.4E-08 3.E-08 -- 4.4E-06 -- 2.3E-06 -- 5.1E-07 --
WB RM  9 Benzo(a)pyrene 1.3E+00 ug/kg 7.3E+00 4.5E-07 3.E-06 2.3E-07 2.E-06 5.2E-08 4.E-07 -- 5.2E-06 -- 2.7E-06 -- 6.1E-07 --
WB RM  9 Benzo(b)fluoranthene 1.0E+00 ug/kg 7.3E-01 3.4E-07 3.E-07 1.8E-07 1.E-07 4.0E-08 3.E-08 -- 4.0E-06 -- 2.1E-06 -- 4.7E-07 --
WB RM  9 Benzo(g,h,i)perylene 1.2E+00 ug/kg -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 -- 3.0E-02 4.8E-06 2.E-04 2.5E-06 8.E-05 5.6E-07 2.E-05
WB RM  9 Benzo(k)fluoranthene 9.2E-01 ug/kg 7.3E-02 3.2E-07 2.E-08 1.6E-07 1.E-08 3.7E-08 3.E-09 -- 3.7E-06 -- 1.9E-06 -- 4.3E-07 --
WB RM  9 Chrysene 1.3E+00 ug/kg 7.3E-03 4.5E-07 3.E-09 2.3E-07 2.E-09 5.2E-08 4.E-10 -- 5.2E-06 -- 2.7E-06 -- 6.1E-07 --
WB RM  9 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  9 Dibenzothiophene 1.3E+00 ug/kg -- 4.5E-07 -- 2.3E-07 -- 5.2E-08 -- 4.0E-02 5.2E-06 1.E-04 2.7E-06 7.E-05 6.1E-07 2.E-05
WB RM  9 Fluoranthene 5.1E+00 ug/kg -- 1.7E-06 -- 9.0E-07 -- 2.0E-07 -- 4.0E-02 2.0E-05 5.E-04 1.1E-05 3.E-04 2.4E-06 6.E-05
WB RM  9 Fluorene 5.6E+00 ug/kg -- 1.9E-06 -- 9.9E-07 -- 2.2E-07 -- 4.0E-02 2.2E-05 6.E-04 1.2E-05 3.E-04 2.6E-06 7.E-05
WB RM  9 Indeno(1,2,3-cd)pyrene 1.2E+00 ug/kg 7.3E-01 4.1E-07 3.E-07 2.1E-07 2.E-07 4.8E-08 4.E-08 -- 4.8E-06 -- 2.5E-06 -- 5.6E-07 --
WB RM  9 Naphthalene 5.9E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.4E-07 -- 2.0E-02 2.4E-05 1.E-03 1.2E-05 6.E-04 2.8E-06 1.E-04
WB RM  9 Phenanthrene 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 3.0E-02 5.2E-05 2.E-03 2.7E-05 9.E-04 6.1E-06 2.E-04
WB RM  9 Pyrene 2.3E+00 ug/kg -- 7.9E-07 -- 4.1E-07 -- 9.2E-08 -- 3.0E-02 9.2E-06 3.E-04 4.8E-06 2.E-04 1.1E-06 4.E-05
WB RM  9 Total Carcinogenic PAHs -- -- -- -- 4.E-06 -- 2.E-06 -- 5.E-07 -- -- -- -- -- -- --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  9 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  9 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  9 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  9 Semi-Volatile Organic Compounds
WB RM  9 Benzoic acid 4.8E+02 ug/kg -- 1.6E-04 -- 8.5E-05 -- 1.9E-05 -- 4.0E+00 1.9E-03 5.E-04 9.9E-04 2.E-04 2.2E-04 6.E-05
WB RM  9 Benzyl alcohol 3.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.3E-06 -- 5.0E-01 1.3E-04 3.E-04 6.8E-05 1.E-04 1.5E-05 3.E-05
WB RM  9 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 3.0E-03 5.2E-05 2.E-02 2.7E-05 9.E-03 6.1E-06 2.E-03
WB RM  9 Dibenzofuran 2.3E+00 ug/kg -- 7.9E-07 -- 4.1E-07 -- 9.2E-08 -- 4.0E-02 9.2E-06 2.E-04 4.8E-06 1.E-04 1.1E-06 3.E-05
WB RM  9 Hexachlorobenzene 2.8E+00 ug/kg 1.6E+00 9.5E-07 2.E-06 4.9E-07 8.E-07 1.1E-07 2.E-07 8.0E-04 1.1E-05 1.E-02 5.7E-06 7.E-03 1.3E-06 2.E-03
WB RM  9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 5.0E-03 5.2E-05 1.E-02 2.7E-05 5.E-03 6.1E-06 1.E-03
WB RM  9 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  9 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 8.6E+02 ug/kg 2.0E+00 2.9E-04 6.E-04 1.5E-04 3.E-04 3.4E-05 7.E-05 2.0E-05 3.4E-03 2.E+02 1.8E-03 9.E+01 4.0E-04 2.E+01
WB RM  9 Total PCB Congeners 9.7E+05 pg/g NA 3.3E-04 -- 1.7E-04 -- 3.9E-05 -- NA 3.9E-03 -- 2.0E-03 -- 4.5E-04 --
WB RM  9 Total PCBs, Adjusted 8.9E+05 pg/g 2.0E+00 3.1E-04 6.E-04 1.6E-04 3.E-04 3.6E-05 7.E-05 2.0E-05 3.6E-03 2.E+02 1.8E-03 9.E+01 4.2E-04 2.E+01
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.8E-10 8.E-05 1.3E-10 2.E-05 1.0E-09 1.3E-08 1.E+01 6.8E-09 7.E+00 1.5E-09 2.E+00
WB RM  9 Total PCB TEQ 1.2E+01 pg/g 1.3E+05 4.2E-09 5.E-04 2.1E-09 3.E-04 4.9E-10 6.E-05 1.0E-09 4.9E-08 5.E+01 2.5E-08 3.E+01 5.7E-09 6.E+00
WB RM  9 Total TEQ -- -- -- -- 7.E-04 -- 4.E-04 -- 8.E-05 -- -- 6.E+01 -- 3.E+01 -- 7.E+00
WB RM  9 Pesticides
WB RM  9 Aldrin 4.0E-02 ug/kg 1.7E+01 1.4E-08 2.E-07 7.1E-09 1.E-07 1.6E-09 3.E-08 3.0E-05 1.6E-07 5.E-03 8.3E-08 3.E-03 1.9E-08 6.E-04
WB RM  9 alpha-Hexachlorocyclohexane 3.4E-02 ug/kg 6.3E+00 1.2E-08 7.E-08 6.0E-09 4.E-08 1.4E-09 9.E-09 8.0E-03 1.4E-07 2.E-05 7.0E-08 9.E-06 1.6E-08 2.E-06
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  9 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 5.1E-09 9.E-09 2.7E-09 5.E-09 6.0E-10 1.E-09 6.0E-04 6.0E-08 1.E-04 3.1E-08 5.E-05 7.0E-09 1.E-05
WB RM  9 Dieldrin 2.9E+00 ug/kg 1.6E+01 1.0E-06 2.E-05 5.2E-07 8.E-06 1.2E-07 2.E-06 5.0E-05 1.2E-05 2.E-01 6.1E-06 1.E-01 1.4E-06 3.E-02
WB RM  9 Endrin 3.0E-02 ug/kg -- 1.0E-08 -- 5.3E-09 -- 1.2E-09 -- 3.0E-04 1.2E-07 4.E-04 6.2E-08 2.E-04 1.4E-08 5.E-05
WB RM  9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  9 Endrin ketone 4.6E-03 ug/kg -- 1.6E-09 -- 8.1E-10 -- 1.8E-10 -- 3.0E-04 1.8E-08 6.E-05 9.5E-09 3.E-05 2.1E-09 7.E-06
WB RM  9 gamma-Hexachlorocyclohexane 2.4E-02 ug/kg 1.1E+00 8.2E-09 9.E-09 4.3E-09 5.E-09 9.6E-10 1.E-09 3.0E-04 9.6E-08 3.E-04 5.0E-08 2.E-04 1.1E-08 4.E-05
WB RM  9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  9 Heptachlor epoxide 1.5E-01 ug/kg 9.1E+00 5.1E-08 5.E-07 2.7E-08 2.E-07 6.0E-09 5.E-08 1.3E-05 6.0E-07 5.E-02 3.1E-07 2.E-02 7.0E-08 5.E-03
WB RM  9 Total Chlordanes 2.2E+01 ug/kg 3.5E-01 7.4E-06 3.E-06 3.8E-06 1.E-06 8.7E-07 3.E-07 5.0E-04 8.7E-05 2.E-01 4.5E-05 9.E-02 1.0E-05 2.E-02
WB RM  9 Total DDD 4.2E+01 ug/kg 2.4E-01 1.4E-05 3.E-06 7.4E-06 2.E-06 1.7E-06 4.E-07 5.0E-04 1.7E-04 3.E-01 8.6E-05 2.E-01 2.0E-05 4.E-02
WB RM  9 Total DDE 1.4E+02 ug/kg 3.4E-01 4.9E-05 2.E-05 2.5E-05 9.E-06 5.8E-06 2.E-06 5.0E-04 5.8E-04 1.E+00 3.0E-04 6.E-01 6.7E-05 1.E-01
WB RM  9 Total DDT 8.5E+00 ug/kg 3.4E-01 2.9E-06 1.E-06 1.5E-06 5.E-07 3.4E-07 1.E-07 5.0E-04 3.4E-05 7.E-02 1.7E-05 3.E-02 3.9E-06 8.E-03
WB RM  9 Total Endosulfan 6.0E-01 ug/kg -- 2.1E-07 -- 1.1E-07 -- 2.4E-08 -- 6.0E-03 2.4E-06 4.E-04 1.2E-06 2.E-04 2.8E-07 5.E-05

Exposure Point Total 1.E-03 7.E-04 2.E-04
WB RM  10 Metals
WB RM  10 Aluminum 1.1E+01 mg/kg -- 3.8E-03 -- 1.9E-03 -- 4.4E-04 -- 1.0E+00 4.4E-02 4.E-02 2.3E-02 2.E-02 5.1E-03 5.E-03
WB RM  10 Antimony 5.9E+00 mg/kg -- 2.0E-03 -- 1.0E-03 -- 2.4E-04 -- 4.0E-04 2.4E-02 6.E+01 1.2E-02 3.E+01 2.8E-03 7.E+00
WB RM  10 Arsenic, inorganic 2.7E-02 mg/kg 1.5E+00 9.3E-06 1.E-05 4.8E-06 7.E-06 1.1E-06 2.E-06 3.0E-04 1.1E-04 4.E-01 5.6E-05 2.E-01 1.3E-05 4.E-02
WB RM  10 Cadmium 2.0E-01 mg/kg -- 6.9E-05 -- 3.5E-05 -- 8.0E-06 -- 1.0E-03 8.0E-04 8.E-01 4.1E-04 4.E-01 9.3E-05 9.E-02
WB RM  10 Chromium 1.5E-01 mg/kg -- 5.1E-05 -- 2.7E-05 -- 6.0E-06 -- 1.5E+00 6.0E-04 4.E-04 3.1E-04 2.E-04 7.0E-05 5.E-05
WB RM  10 Copper 1.9E+00 mg/kg -- 6.6E-04 -- 3.4E-04 -- 7.7E-05 -- 4.0E-02 7.7E-03 2.E-01 4.0E-03 1.E-01 9.0E-04 2.E-02
WB RM  10 Lead 1.1E+03 mg/kg NL 3.8E-01 -- 1.9E-01 -- 4.4E-02 -- NL 4.4E+00 -- 2.3E+00 -- 5.1E-01 --
WB RM  10 Manganese 3.1E+00 mg/kg -- 1.1E-03 -- 5.6E-04 -- 1.3E-04 -- 1.4E-01 1.3E-02 9.E-02 6.5E-03 5.E-02 1.5E-03 1.E-02
WB RM  10 Mercury 1.3E-01 mg/kg -- 4.4E-05 -- 2.3E-05 -- 5.2E-06 -- 1.0E-04 5.2E-04 5.E+00 2.7E-04 3.E+00 6.0E-05 6.E-01
WB RM  10 Nickel 1.9E-01 mg/kg -- 6.5E-05 -- 3.4E-05 -- 7.6E-06 -- 2.0E-02 7.6E-04 4.E-02 3.9E-04 2.E-02 8.9E-05 4.E-03
WB RM  10 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  10 Silver 6.4E-02 mg/kg -- 2.2E-05 -- 1.1E-05 -- 2.6E-06 -- 5.0E-03 2.6E-04 5.E-02 1.3E-04 3.E-02 3.0E-05 6.E-03
WB RM  10 Thallium 5.2E-03 mg/kg -- 1.8E-06 -- 9.2E-07 -- 2.1E-07 -- 6.6E-05 2.1E-05 3.E-01 1.1E-05 2.E-01 2.4E-06 4.E-02
WB RM  10 Zinc 1.2E+01 mg/kg -- 4.2E-03 -- 2.2E-03 -- 4.9E-04 -- 3.0E-01 4.9E-02 2.E-01 2.5E-02 8.E-02 5.7E-03 2.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 4.3E-01 ug/kg -- 1.5E-07 -- 7.6E-08 -- 1.7E-08 -- 3.0E-04 1.7E-06 6.E-03 8.9E-07 3.E-03 2.0E-07 7.E-04
WB RM  10 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 3.5E+00 ug/kg 2.9E-02 1.2E-06 3.E-08 6.2E-07 2.E-08 1.4E-07 4.E-09 7.0E-02 1.4E-05 2.E-04 7.2E-06 1.E-04 1.6E-06 2.E-05
WB RM  10 2-Methylnaphthalene 5.1E+00 ug/kg -- 1.7E-06 -- 9.0E-07 -- 2.0E-07 -- 4.0E-03 2.0E-05 5.E-03 1.1E-05 3.E-03 2.4E-06 6.E-04
WB RM  10 Acenaphthene 9.9E+00 ug/kg -- 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- 6.0E-02 4.0E-05 7.E-04 2.0E-05 3.E-04 4.6E-06 8.E-05
WB RM  10 Acenaphthylene 3.0E-01 ug/kg -- 1.0E-07 -- 5.3E-08 -- 1.2E-08 -- 6.0E-02 1.2E-06 2.E-05 6.2E-07 1.E-05 1.4E-07 2.E-06
WB RM  10 Anthracene 8.6E-01 ug/kg -- 2.9E-07 -- 1.5E-07 -- 3.4E-08 -- 3.0E-01 3.4E-06 1.E-05 1.8E-06 6.E-06 4.0E-07 1.E-06
WB RM  10 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  10 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Dibenzothiophene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM  10 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM  10 Fluorene 4.8E+00 ug/kg -- 1.6E-06 -- 8.5E-07 -- 1.9E-07 -- 4.0E-02 1.9E-05 5.E-04 9.9E-06 2.E-04 2.2E-06 6.E-05
WB RM  10 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  10 Naphthalene 3.2E+00 ug/kg -- 1.1E-06 -- 5.7E-07 -- 1.3E-07 -- 2.0E-02 1.3E-05 6.E-04 6.6E-06 3.E-04 1.5E-06 7.E-05
WB RM  10 Phenanthrene 6.1E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.4E-07 -- 3.0E-02 2.4E-05 8.E-04 1.3E-05 4.E-04 2.8E-06 9.E-05
WB RM  10 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  10 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 2.8E+03 ug/kg 1.4E-02 9.6E-04 1.E-05 5.0E-04 7.E-06 1.1E-04 2.E-06 2.0E-02 1.1E-02 6.E-01 5.8E-03 3.E-01 1.3E-03 7.E-02
WB RM  10 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  10 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  10 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  10 Semi-Volatile Organic Compounds
WB RM  10 Benzoic acid 3.5E+02 ug/kg -- 1.2E-04 -- 6.2E-05 -- 1.4E-05 -- 4.0E+00 1.4E-03 4.E-04 7.2E-04 2.E-04 1.6E-04 4.E-05
WB RM  10 Benzyl alcohol 3.1E+01 ug/kg -- 1.1E-05 -- 5.5E-06 -- 1.2E-06 -- 5.0E-01 1.2E-04 2.E-04 6.4E-05 1.E-04 1.4E-05 3.E-05
WB RM  10 Bis(2-chloroethoxy) methane 1.6E+01 ug/kg -- 5.5E-06 -- 2.8E-06 -- 6.4E-07 -- 3.0E-03 6.4E-05 2.E-02 3.3E-05 1.E-02 7.5E-06 2.E-03
WB RM  10 Dibenzofuran 1.6E+00 ug/kg -- 5.5E-07 -- 2.8E-07 -- 6.4E-08 -- 4.0E-02 6.4E-06 2.E-04 3.3E-06 8.E-05 7.5E-07 2.E-05
WB RM  10 Hexachlorobenzene 2.0E+00 ug/kg 1.6E+00 6.8E-07 1.E-06 3.5E-07 6.E-07 7.9E-08 1.E-07 8.0E-04 7.9E-06 1.E-02 4.1E-06 5.E-03 9.2E-07 1.E-03
WB RM  10 Hexachlorobutadiene 9.8E-03 ug/kg 7.8E-02 3.4E-09 3.E-10 1.7E-09 1.E-10 3.9E-10 3.E-11 1.0E-03 3.9E-08 4.E-05 2.0E-08 2.E-05 4.6E-09 5.E-06
WB RM  10 Phenols
WB RM  10 4-Methylphenol 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 5.0E-03 5.2E-05 1.E-02 2.7E-05 5.E-03 6.1E-06 1.E-03
WB RM  10 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  10 Phenol 2.7E+02 ug/kg -- 9.3E-05 -- 4.8E-05 -- 1.1E-05 -- 3.0E-01 1.1E-03 4.E-03 5.6E-04 2.E-03 1.3E-04 4.E-04
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB RM  10 Total PCB Congeners 8.1E+05 pg/g NA 2.8E-04 -- 1.4E-04 -- 3.2E-05 -- NA 3.2E-03 -- 1.7E-03 -- 3.8E-04 --
WB RM  10 Total PCBs, Adjusted 7.8E+05 pg/g 2.0E+00 2.7E-04 5.E-04 1.4E-04 3.E-04 3.1E-05 6.E-05 2.0E-05 3.1E-03 2.E+02 1.6E-03 8.E+01 3.6E-04 2.E+01
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.8E-10 8.E-05 1.3E-10 2.E-05 1.0E-09 1.3E-08 1.E+01 6.8E-09 7.E+00 1.5E-09 2.E+00
WB RM  10 Total PCB TEQ 7.9E+00 pg/g 1.3E+05 2.7E-09 4.E-04 1.4E-09 2.E-04 3.1E-10 4.E-05 1.0E-09 3.1E-08 3.E+01 1.6E-08 2.E+01 3.7E-09 4.E+00
WB RM  10 Total TEQ -- -- -- -- 5.E-04 -- 3.E-04 -- 6.E-05 -- -- 4.E+01 -- 2.E+01 -- 5.E+00
WB RM  10 Pesticides
WB RM  10 Aldrin 2.0E-02 ug/kg 1.7E+01 6.8E-09 1.E-07 3.5E-09 6.E-08 8.0E-10 1.E-08 3.0E-05 8.0E-08 3.E-03 4.1E-08 1.E-03 9.3E-09 3.E-04
WB RM  10 alpha-Hexachlorocyclohexane 2.5E-02 ug/kg 6.3E+00 8.6E-09 5.E-08 4.4E-09 3.E-08 1.0E-09 6.E-09 8.0E-03 1.0E-07 1.E-05 5.2E-08 6.E-06 1.2E-08 1.E-06
WB RM  10 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM  10 Dieldrin 1.9E+00 ug/kg 1.6E+01 6.4E-07 1.E-05 3.3E-07 5.E-06 7.5E-08 1.E-06 5.0E-05 7.5E-06 2.E-01 3.9E-06 8.E-02 8.8E-07 2.E-02
WB RM  10 Endrin 1.5E-02 ug/kg -- 5.1E-09 -- 2.7E-09 -- 6.0E-10 -- 3.0E-04 6.0E-08 2.E-04 3.1E-08 1.E-04 7.0E-09 2.E-05
WB RM  10 Endrin aldehyde 5.2E-03 ug/kg -- 1.8E-09 -- 9.2E-10 -- 2.1E-10 -- 3.0E-04 2.1E-08 7.E-05 1.1E-08 4.E-05 2.4E-09 8.E-06
WB RM  10 Endrin ketone 1.0E-02 ug/kg -- 3.5E-09 -- 1.8E-09 -- 4.0E-10 -- 3.0E-04 4.0E-08 1.E-04 2.1E-08 7.E-05 4.7E-09 2.E-05
WB RM  10 gamma-Hexachlorocyclohexane 3.0E-02 ug/kg 1.1E+00 1.0E-08 1.E-08 5.3E-09 6.E-09 1.2E-09 1.E-09 3.0E-04 1.2E-07 4.E-04 6.2E-08 2.E-04 1.4E-08 5.E-05
WB RM  10 Heptachlor 1.1E-02 ug/kg 4.5E+00 3.7E-09 2.E-08 1.9E-09 9.E-09 4.3E-10 2.E-09 5.0E-04 4.3E-08 9.E-05 2.2E-08 4.E-05 5.0E-09 1.E-05
WB RM  10 Heptachlor epoxide 9.2E-02 ug/kg 9.1E+00 3.2E-08 3.E-07 1.6E-08 1.E-07 3.7E-09 3.E-08 1.3E-05 3.7E-07 3.E-02 1.9E-07 1.E-02 4.3E-08 3.E-03
WB RM  10 Total Chlordanes 1.0E+01 ug/kg 3.5E-01 3.5E-06 1.E-06 1.8E-06 6.E-07 4.0E-07 1.E-07 5.0E-04 4.0E-05 8.E-02 2.1E-05 4.E-02 4.7E-06 9.E-03
WB RM  10 Total DDD 4.8E+01 ug/kg 2.4E-01 1.6E-05 4.E-06 8.5E-06 2.E-06 1.9E-06 5.E-07 5.0E-04 1.9E-04 4.E-01 9.9E-05 2.E-01 2.2E-05 4.E-02
WB RM  10 Total DDE 9.5E+01 ug/kg 3.4E-01 3.3E-05 1.E-05 1.7E-05 6.E-06 3.8E-06 1.E-06 5.0E-04 3.8E-04 8.E-01 2.0E-04 4.E-01 4.4E-05 9.E-02
WB RM  10 Total DDT 3.8E+01 ug/kg 3.4E-01 1.3E-05 4.E-06 6.8E-06 2.E-06 1.5E-06 5.E-07 5.0E-04 1.5E-04 3.E-01 7.9E-05 2.E-01 1.8E-05 4.E-02
WB RM  10 Total Endosulfan 3.7E-01 ug/kg -- 1.3E-07 -- 6.6E-08 -- 1.5E-08 -- 6.0E-03 1.5E-06 2.E-04 7.7E-07 1.E-04 1.7E-07 3.E-05

Exposure Point Total 1.E-03 6.E-04 1.E-04
WB RM  11 Metals
WB RM  11 Aluminum 6.2E+00 mg/kg -- 2.1E-03 -- 1.1E-03 -- 2.5E-04 -- 1.0E+00 2.5E-02 2.E-02 1.3E-02 1.E-02 2.9E-03 3.E-03
WB RM  11 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  11 Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 6.9E-06 1.E-05 3.5E-06 5.E-06 8.0E-07 1.E-06 3.0E-04 8.0E-05 3.E-01 4.1E-05 1.E-01 9.3E-06 3.E-02
WB RM  11 Cadmium 1.3E-02 mg/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 1.0E-03 5.2E-05 5.E-02 2.7E-05 3.E-02 6.1E-06 6.E-03
WB RM  11 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
WB RM  11 Copper 1.3E+00 mg/kg -- 4.4E-04 -- 2.2E-04 -- 5.1E-05 -- 4.0E-02 5.1E-03 1.E-01 2.6E-03 7.E-02 5.9E-04 1.E-02
WB RM  11 Lead 1.3E-01 mg/kg NL 4.5E-05 -- 2.3E-05 -- 5.2E-06 -- NL 5.2E-04 -- 2.7E-04 -- 6.1E-05 --
WB RM  11 Manganese 2.5E+00 mg/kg -- 8.5E-04 -- 4.4E-04 -- 9.9E-05 -- 1.4E-01 9.9E-03 7.E-02 5.1E-03 4.E-02 1.2E-03 8.E-03
WB RM  11 Mercury 1.2E-01 mg/kg -- 4.1E-05 -- 2.1E-05 -- 4.8E-06 -- 1.0E-04 4.8E-04 5.E+00 2.5E-04 2.E+00 5.6E-05 6.E-01
WB RM  11 Nickel 1.7E-01 mg/kg -- 5.8E-05 -- 3.0E-05 -- 6.8E-06 -- 2.0E-02 6.8E-04 3.E-02 3.5E-04 2.E-02 7.9E-05 4.E-03
WB RM  11 Selenium 1.2E+00 mg/kg -- 4.1E-04 -- 2.1E-04 -- 4.8E-05 -- 5.0E-03 4.8E-03 1.E+00 2.5E-03 5.E-01 5.6E-04 1.E-01
WB RM  11 Silver 3.3E-03 mg/kg -- 1.1E-06 -- 5.8E-07 -- 1.3E-07 -- 5.0E-03 1.3E-05 3.E-03 6.8E-06 1.E-03 1.5E-06 3.E-04
WB RM  11 Thallium 2.9E-03 mg/kg -- 9.9E-07 -- 5.1E-07 -- 1.2E-07 -- 6.6E-05 1.2E-05 2.E-01 6.0E-06 9.E-02 1.4E-06 2.E-02
WB RM  11 Zinc 1.2E+01 mg/kg -- 4.1E-03 -- 2.1E-03 -- 4.8E-04 -- 3.0E-01 4.8E-02 2.E-01 2.5E-02 8.E-02 5.6E-03 2.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 3.9E-01 ug/kg -- 1.3E-07 -- 6.9E-08 -- 1.6E-08 -- 3.0E-04 1.6E-06 5.E-03 8.1E-07 3.E-03 1.8E-07 6.E-04
WB RM  11 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 4.1E-07 1.E-08 2.1E-07 6.E-09 4.8E-08 1.E-09 7.0E-02 4.8E-06 7.E-05 2.5E-06 4.E-05 5.6E-07 8.E-06
WB RM  11 2-Methylnaphthalene 1.9E+00 ug/kg -- 6.5E-07 -- 3.4E-07 -- 7.6E-08 -- 4.0E-03 7.6E-06 2.E-03 3.9E-06 1.E-03 8.9E-07 2.E-04
WB RM  11 Acenaphthene 5.7E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.3E-07 -- 6.0E-02 2.3E-05 4.E-04 1.2E-05 2.E-04 2.7E-06 4.E-05
WB RM  11 Acenaphthylene 1.4E-01 ug/kg -- 4.8E-08 -- 2.5E-08 -- 5.6E-09 -- 6.0E-02 5.6E-07 9.E-06 2.9E-07 5.E-06 6.5E-08 1.E-06
WB RM  11 Anthracene 1.2E+00 ug/kg -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 -- 3.0E-01 4.8E-06 2.E-05 2.5E-06 8.E-06 5.6E-07 2.E-06
WB RM  11 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  11 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Dibenzothiophene 9.4E-01 ug/kg -- 3.2E-07 -- 1.7E-07 -- 3.8E-08 -- 4.0E-02 3.8E-06 9.E-05 1.9E-06 5.E-05 4.4E-07 1.E-05
WB RM  11 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM  11 Fluorene 5.0E+00 ug/kg -- 1.7E-06 -- 8.9E-07 -- 2.0E-07 -- 4.0E-02 2.0E-05 5.E-04 1.0E-05 3.E-04 2.3E-06 6.E-05
WB RM  11 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Naphthalene 1.7E+00 ug/kg -- 5.8E-07 -- 3.0E-07 -- 6.8E-08 -- 2.0E-02 6.8E-06 3.E-04 3.5E-06 2.E-04 7.9E-07 4.E-05
WB RM  11 Phenanthrene 8.5E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 3.0E-02 3.4E-05 1.E-03 1.8E-05 6.E-04 4.0E-06 1.E-04
WB RM  11 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  11 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 2.8E+03 ug/kg 1.4E-02 9.6E-04 1.E-05 5.0E-04 7.E-06 1.1E-04 2.E-06 2.0E-02 1.1E-02 6.E-01 5.8E-03 3.E-01 1.3E-03 7.E-02
WB RM  11 Dibutyl phthalate 3.7E+01 ug/kg -- 1.3E-05 -- 6.6E-06 -- 1.5E-06 -- 1.0E-01 1.5E-04 1.E-03 7.6E-05 8.E-04 1.7E-05 2.E-04
WB RM  11 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  11 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  11 Semi-Volatile Organic Compounds
WB RM  11 Benzoic acid 6.1E+02 ug/kg -- 2.1E-04 -- 1.1E-04 -- 2.4E-05 -- 4.0E+00 2.4E-03 6.E-04 1.3E-03 3.E-04 2.8E-04 7.E-05
WB RM  11 Benzyl alcohol 1.4E+01 ug/kg -- 4.8E-06 -- 2.5E-06 -- 5.6E-07 -- 5.0E-01 5.6E-05 1.E-04 2.9E-05 6.E-05 6.5E-06 1.E-05
WB RM  11 Bis(2-chloroethoxy) methane 2.2E+01 ug/kg -- 7.5E-06 -- 3.9E-06 -- 8.8E-07 -- 3.0E-03 8.8E-05 3.E-02 4.5E-05 2.E-02 1.0E-05 3.E-03
WB RM  11 Dibenzofuran 2.8E+00 ug/kg -- 9.6E-07 -- 5.0E-07 -- 1.1E-07 -- 4.0E-02 1.1E-05 3.E-04 5.8E-06 1.E-04 1.3E-06 3.E-05
WB RM  11 Hexachlorobenzene 1.9E+00 ug/kg 1.6E+00 6.6E-07 1.E-06 3.4E-07 5.E-07 7.7E-08 1.E-07 8.0E-04 7.7E-06 1.E-02 4.0E-06 5.E-03 9.0E-07 1.E-03
WB RM  11 Hexachlorobutadiene 5.2E-03 ug/kg 7.8E-02 1.8E-09 1.E-10 9.2E-10 7.E-11 2.1E-10 2.E-11 1.0E-03 2.1E-08 2.E-05 1.1E-08 1.E-05 2.4E-09 2.E-06
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB RM  11 Phenols
WB RM  11 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  11 4-Nitrophenol 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 5.0E-03 5.2E-05 1.E-02 2.7E-05 5.E-03 6.1E-06 1.E-03
WB RM  11 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB RM  11 Total PCB Congeners 6.6E+06 pg/g NA 2.3E-03 -- 1.2E-03 -- 2.6E-04 -- NA 2.6E-02 -- 1.4E-02 -- 3.1E-03 --
WB RM  11 Total PCBs, Adjusted 6.4E+06 pg/g 2.0E+00 2.2E-03 4.E-03 1.1E-03 2.E-03 2.6E-04 5.E-04 2.0E-05 2.6E-02 1.E+03 1.3E-02 7.E+02 3.0E-03 2.E+02
WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 2.7E+00 pg/g 1.3E+05 9.3E-10 1.E-04 4.8E-10 6.E-05 1.1E-10 1.E-05 1.0E-09 1.1E-08 1.E+01 5.6E-09 6.E+00 1.3E-09 1.E+00
WB RM  11 Total PCB TEQ 3.6E+01 pg/g 1.3E+05 1.2E-08 2.E-03 6.3E-09 8.E-04 1.4E-09 2.E-04 1.0E-09 1.4E-07 1.E+02 7.3E-08 7.E+01 1.7E-08 2.E+01
WB RM  11 Total TEQ -- -- -- -- 2.E-03 -- 9.E-04 -- 2.E-04 -- -- 2.E+02 -- 8.E+01 -- 2.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 1.6E-02 ug/kg 1.7E+01 5.5E-09 9.E-08 2.8E-09 5.E-08 6.4E-10 1.E-08 3.0E-05 6.4E-08 2.E-03 3.3E-08 1.E-03 7.5E-09 2.E-04
WB RM  11 alpha-Hexachlorocyclohexane 1.9E-02 ug/kg 6.3E+00 6.5E-09 4.E-08 3.4E-09 2.E-08 7.6E-10 5.E-09 8.0E-03 7.6E-08 1.E-05 3.9E-08 5.E-06 8.9E-09 1.E-06
WB RM  11 beta-Hexachlorocyclohexane 1.2E-02 ug/kg 1.8E+00 4.0E-09 7.E-09 2.1E-09 4.E-09 4.7E-10 8.E-10 6.0E-04 4.7E-08 8.E-05 2.4E-08 4.E-05 5.5E-09 9.E-06
WB RM  11 Dieldrin 1.6E+00 ug/kg 1.6E+01 5.6E-07 9.E-06 2.9E-07 5.E-06 6.5E-08 1.E-06 5.0E-05 6.5E-06 1.E-01 3.3E-06 7.E-02 7.6E-07 2.E-02
WB RM  11 Endrin 5.4E-02 ug/kg -- 1.9E-08 -- 9.6E-09 -- 2.2E-09 -- 3.0E-04 2.2E-07 7.E-04 1.1E-07 4.E-04 2.5E-08 8.E-05
WB RM  11 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  11 Endrin ketone 3.5E-03 ug/kg -- 1.2E-09 -- 6.2E-10 -- 1.4E-10 -- 3.0E-04 1.4E-08 5.E-05 7.2E-09 2.E-05 1.6E-09 5.E-06
WB RM  11 gamma-Hexachlorocyclohexane 2.3E-02 ug/kg 1.1E+00 7.9E-09 9.E-09 4.1E-09 4.E-09 9.2E-10 1.E-09 3.0E-04 9.2E-08 3.E-04 4.8E-08 2.E-04 1.1E-08 4.E-05
WB RM  11 Heptachlor 1.0E-02 ug/kg 4.5E+00 3.4E-09 2.E-08 1.8E-09 8.E-09 4.0E-10 2.E-09 5.0E-04 4.0E-08 8.E-05 2.1E-08 4.E-05 4.6E-09 9.E-06
WB RM  11 Heptachlor epoxide 9.2E-02 ug/kg 9.1E+00 3.2E-08 3.E-07 1.6E-08 1.E-07 3.7E-09 3.E-08 1.3E-05 3.7E-07 3.E-02 1.9E-07 1.E-02 4.3E-08 3.E-03
WB RM  11 Total Chlordanes 9.9E+00 ug/kg 3.5E-01 3.4E-06 1.E-06 1.7E-06 6.E-07 3.9E-07 1.E-07 5.0E-04 3.9E-05 8.E-02 2.0E-05 4.E-02 4.6E-06 9.E-03
WB RM  11 Total DDD 6.9E+00 ug/kg 2.4E-01 2.4E-06 6.E-07 1.2E-06 3.E-07 2.7E-07 7.E-08 5.0E-04 2.7E-05 5.E-02 1.4E-05 3.E-02 3.2E-06 6.E-03
WB RM  11 Total DDE 5.3E+01 ug/kg 3.4E-01 1.8E-05 6.E-06 9.4E-06 3.E-06 2.1E-06 7.E-07 5.0E-04 2.1E-04 4.E-01 1.1E-04 2.E-01 2.5E-05 5.E-02
WB RM  11 Total DDT 7.2E+00 ug/kg 3.4E-01 2.5E-06 8.E-07 1.3E-06 4.E-07 2.9E-07 1.E-07 5.0E-04 2.9E-05 6.E-02 1.5E-05 3.E-02 3.4E-06 7.E-03
WB RM  11 Total Endosulfan 3.0E-01 ug/kg -- 1.0E-07 -- 5.3E-08 -- 1.2E-08 -- 6.0E-03 1.2E-06 2.E-04 6.2E-07 1.E-04 1.4E-07 2.E-05

Exposure Point Total 6.E-03 3.E-03 7.E-04
WB Study Area Wide Metals
WB Study Area Wide Aluminum 6.0E+00 mg/kg -- 2.0E-03 -- 1.1E-03 -- 2.4E-04 -- 1.0E+00 2.4E-02 2.E-02 1.2E-02 1.E-02 2.8E-03 3.E-03
WB Study Area Wide Antimony 5.3E-01 mg/kg -- 1.8E-04 -- 9.4E-05 -- 2.1E-05 -- 4.0E-04 2.1E-03 5.E+00 1.1E-03 3.E+00 2.5E-04 6.E-01
WB Study Area Wide Arsenic, inorganic 2.7E-02 mg/kg 1.5E+00 9.1E-06 1.E-05 4.7E-06 7.E-06 1.1E-06 2.E-06 3.0E-04 1.1E-04 4.E-01 5.5E-05 2.E-01 1.2E-05 4.E-02
WB Study Area Wide Cadmium 3.8E-02 mg/kg -- 1.3E-05 -- 6.8E-06 -- 1.5E-06 -- 1.0E-03 1.5E-04 2.E-01 7.9E-05 8.E-02 1.8E-05 2.E-02
WB Study Area Wide Chromium 4.2E-01 mg/kg -- 1.4E-04 -- 7.5E-05 -- 1.7E-05 -- 1.5E+00 1.7E-03 1.E-03 8.7E-04 6.E-04 2.0E-04 1.E-04
WB Study Area Wide Copper 9.2E-01 mg/kg -- 3.2E-04 -- 1.6E-04 -- 3.7E-05 -- 4.0E-02 3.7E-03 9.E-02 1.9E-03 5.E-02 4.3E-04 1.E-02
WB Study Area Wide Lead 1.8E+02 mg/kg NL 6.3E-02 -- 3.3E-02 -- 7.4E-03 -- NL 7.4E-01 -- 3.8E-01 -- 8.6E-02 --
WB Study Area Wide Manganese 1.9E+00 mg/kg -- 6.5E-04 -- 3.4E-04 -- 7.6E-05 -- 1.4E-01 7.6E-03 5.E-02 3.9E-03 3.E-02 8.9E-04 6.E-03
WB Study Area Wide Mercury 1.0E-01 mg/kg -- 3.5E-05 -- 1.8E-05 -- 4.1E-06 -- 1.0E-04 4.1E-04 4.E+00 2.1E-04 2.E+00 4.8E-05 5.E-01
WB Study Area Wide Nickel 1.2E-01 mg/kg -- 4.0E-05 -- 2.1E-05 -- 4.7E-06 -- 2.0E-02 4.7E-04 2.E-02 2.4E-04 1.E-02 5.5E-05 3.E-03
WB Study Area Wide Selenium 1.2E+00 mg/kg -- 4.1E-04 -- 2.1E-04 -- 4.8E-05 -- 5.0E-03 4.8E-03 1.E+00 2.5E-03 5.E-01 5.6E-04 1.E-01
WB Study Area Wide Silver 7.9E-03 mg/kg -- 2.7E-06 -- 1.4E-06 -- 3.2E-07 -- 5.0E-03 3.2E-05 6.E-03 1.6E-05 3.E-03 3.7E-06 7.E-04
WB Study Area Wide Thallium 4.6E-03 mg/kg -- 1.6E-06 -- 8.2E-07 -- 1.9E-07 -- 6.6E-05 1.9E-05 3.E-01 9.6E-06 1.E-01 2.2E-06 3.E-02
WB Study Area Wide Zinc 1.4E+01 mg/kg -- 4.7E-03 -- 2.4E-03 -- 5.5E-04 -- 3.0E-01 5.5E-02 2.E-01 2.8E-02 9.E-02 6.4E-03 2.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 7.1E-01 ug/kg -- 2.4E-07 -- 1.3E-07 -- 2.8E-08 -- 3.0E-04 2.8E-06 9.E-03 1.5E-06 5.E-03 3.3E-07 1.E-03
WB Study Area Wide Tributyltin ion 1.6E+00 ug/kg -- 5.5E-07 -- 2.8E-07 -- 6.4E-08 -- 3.0E-04 6.4E-06 2.E-02 3.3E-06 1.E-02 7.5E-07 2.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 3.5E+00 ug/kg 2.9E-02 1.2E-06 3.E-08 6.2E-07 2.E-08 1.4E-07 4.E-09 7.0E-02 1.4E-05 2.E-04 7.2E-06 1.E-04 1.6E-06 2.E-05
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB Study Area Wide 2-Methylnaphthalene 2.1E+01 ug/kg -- 7.2E-06 -- 3.7E-06 -- 8.4E-07 -- 4.0E-03 8.4E-05 2.E-02 4.3E-05 1.E-02 9.8E-06 2.E-03
WB Study Area Wide Acenaphthene 3.0E+01 ug/kg -- 1.0E-05 -- 5.3E-06 -- 1.2E-06 -- 6.0E-02 1.2E-04 2.E-03 6.2E-05 1.E-03 1.4E-05 2.E-04
WB Study Area Wide Acenaphthylene 1.0E+00 ug/kg -- 3.6E-07 -- 1.9E-07 -- 4.2E-08 -- 6.0E-02 4.2E-06 7.E-05 2.2E-06 4.E-05 4.9E-07 8.E-06
WB Study Area Wide Anthracene 3.2E+00 ug/kg -- 1.1E-06 -- 5.6E-07 -- 1.3E-07 -- 3.0E-01 1.3E-05 4.E-05 6.6E-06 2.E-05 1.5E-06 5.E-06
WB Study Area Wide Benzo(a)anthracene 4.2E-01 ug/kg 7.3E-01 1.4E-07 1.E-07 7.5E-08 5.E-08 1.7E-08 1.E-08 -- 1.7E-06 -- 8.7E-07 -- 2.0E-07 --
WB Study Area Wide Benzo(a)pyrene 4.4E-01 ug/kg 7.3E+00 1.5E-07 1.E-06 7.9E-08 6.E-07 1.8E-08 1.E-07 -- 1.8E-06 -- 9.2E-07 -- 2.1E-07 --
WB Study Area Wide Benzo(b)fluoranthene 3.6E-01 ug/kg 7.3E-01 1.2E-07 9.E-08 6.4E-08 5.E-08 1.4E-08 1.E-08 -- 1.4E-06 -- 7.5E-07 -- 1.7E-07 --
WB Study Area Wide Benzo(g,h,i)perylene 6.3E-01 ug/kg -- 2.2E-07 -- 1.1E-07 -- 2.5E-08 -- 3.0E-02 2.5E-06 8.E-05 1.3E-06 4.E-05 2.9E-07 1.E-05
WB Study Area Wide Benzo(k)fluoranthene 3.0E-01 ug/kg 7.3E-02 1.0E-07 8.E-09 5.4E-08 4.E-09 1.2E-08 9.E-10 -- 1.2E-06 -- 6.3E-07 -- 1.4E-07 --
WB Study Area Wide Chrysene 6.4E-01 ug/kg 7.3E-03 2.2E-07 2.E-09 1.1E-07 8.E-10 2.6E-08 2.E-10 -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 --
WB Study Area Wide Dibenzo(a,h)anthracene 1.6E-01 ug/kg 7.3E+00 5.5E-08 4.E-07 2.8E-08 2.E-07 6.4E-09 5.E-08 -- 6.4E-07 -- 3.3E-07 -- 7.5E-08 --
WB Study Area Wide Dibenzothiophene 3.1E+00 ug/kg -- 1.1E-06 -- 5.5E-07 -- 1.3E-07 -- 4.0E-02 1.3E-05 3.E-04 6.5E-06 2.E-04 1.5E-06 4.E-05
WB Study Area Wide Fluoranthene 7.9E+00 ug/kg -- 2.7E-06 -- 1.4E-06 -- 3.2E-07 -- 4.0E-02 3.2E-05 8.E-04 1.6E-05 4.E-04 3.7E-06 9.E-05
WB Study Area Wide Fluorene 1.5E+01 ug/kg -- 5.2E-06 -- 2.7E-06 -- 6.1E-07 -- 4.0E-02 6.1E-05 2.E-03 3.2E-05 8.E-04 7.1E-06 2.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene 5.1E-01 ug/kg 7.3E-01 1.7E-07 1.E-07 9.0E-08 7.E-08 2.0E-08 1.E-08 -- 2.0E-06 -- 1.0E-06 -- 2.4E-07 --
WB Study Area Wide Naphthalene 2.1E+01 ug/kg -- 7.3E-06 -- 3.8E-06 -- 8.5E-07 -- 2.0E-02 8.5E-05 4.E-03 4.4E-05 2.E-03 9.9E-06 5.E-04
WB Study Area Wide Phenanthrene 2.2E+01 ug/kg -- 7.7E-06 -- 4.0E-06 -- 9.0E-07 -- 3.0E-02 9.0E-05 3.E-03 4.6E-05 2.E-03 1.0E-05 3.E-04
WB Study Area Wide Pyrene 9.3E+00 ug/kg -- 3.2E-06 -- 1.6E-06 -- 3.7E-07 -- 3.0E-02 3.7E-05 1.E-03 1.9E-05 6.E-04 4.3E-06 1.E-04
WB Study Area Wide Total Carcinogenic PAHs -- -- -- -- 2.E-06 -- 1.E-06 -- 2.E-07 -- -- -- -- -- -- --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 9.5E+03 ug/kg 1.4E-02 3.2E-03 5.E-05 1.7E-03 2.E-05 3.8E-04 5.E-06 2.0E-02 3.8E-02 2.E+00 2.0E-02 1.E+00 4.4E-03 2.E-01
WB Study Area Wide Dibutyl phthalate 3.7E+01 ug/kg -- 1.3E-05 -- 6.6E-06 -- 1.5E-06 -- 1.0E-01 1.5E-04 1.E-03 7.6E-05 8.E-04 1.7E-05 2.E-04
WB Study Area Wide Diethyl phthalate 1.0E+01 ug/kg -- 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- 8.0E-01 4.0E-05 5.E-05 2.1E-05 3.E-05 4.7E-06 6.E-06
WB Study Area Wide Di-n-octyl phthalate 2.1E+03 ug/kg -- 7.2E-04 -- 3.7E-04 -- 8.4E-05 -- 1.0E-01 8.4E-03 8.E-02 4.3E-03 4.E-02 9.8E-04 1.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 4.9E+02 ug/kg -- 1.7E-04 -- 8.7E-05 -- 2.0E-05 -- 4.0E+00 2.0E-03 5.E-04 1.0E-03 3.E-04 2.3E-04 6.E-05
WB Study Area Wide Benzyl alcohol 2.8E+01 ug/kg -- 9.5E-06 -- 4.9E-06 -- 1.1E-06 -- 5.0E-01 1.1E-04 2.E-04 5.7E-05 1.E-04 1.3E-05 3.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 1.6E+01 ug/kg -- 5.6E-06 -- 2.9E-06 -- 6.5E-07 -- 3.0E-03 6.5E-05 2.E-02 3.3E-05 1.E-02 7.6E-06 3.E-03
WB Study Area Wide Dibenzofuran 1.4E+01 ug/kg -- 4.9E-06 -- 2.6E-06 -- 5.8E-07 -- 4.0E-02 5.8E-05 1.E-03 3.0E-05 7.E-04 6.7E-06 2.E-04
WB Study Area Wide Hexachlorobenzene 2.8E+00 ug/kg 1.6E+00 9.7E-07 2.E-06 5.0E-07 8.E-07 1.1E-07 2.E-07 8.0E-04 1.1E-05 1.E-02 5.9E-06 7.E-03 1.3E-06 2.E-03
WB Study Area Wide Hexachlorobutadiene 2.7E-01 ug/kg 7.8E-02 9.2E-08 7.E-09 4.7E-08 4.E-09 1.1E-08 8.E-10 1.0E-03 1.1E-06 1.E-03 5.5E-07 6.E-04 1.3E-07 1.E-04
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 5.0E-03 5.2E-05 1.E-02 2.7E-05 5.E-03 6.1E-06 1.E-03
WB Study Area Wide 4-Nitrophenol 9.8E+00 ug/kg -- 3.4E-06 -- 1.7E-06 -- 3.9E-07 -- 5.0E-03 3.9E-05 8.E-03 2.0E-05 4.E-03 4.6E-06 9.E-04
WB Study Area Wide Phenol 2.7E+02 ug/kg -- 9.3E-05 -- 4.8E-05 -- 1.1E-05 -- 3.0E-01 1.1E-03 4.E-03 5.6E-04 2.E-03 1.3E-04 4.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 2.7E+03 ug/kg 2.0E+00 9.4E-04 2.E-03 4.8E-04 1.E-03 1.1E-04 2.E-04 2.0E-05 1.1E-02 5.E+02 5.7E-03 3.E+02 1.3E-03 6.E+01
WB Study Area Wide Total PCB Congeners 2.1E+06 pg/g NA 7.2E-04 -- 3.7E-04 -- 8.4E-05 -- NA 8.4E-03 -- 4.4E-03 -- 9.8E-04 --
WB Study Area Wide Total PCBs, Adjusted 2.0E+06 pg/g 2.0E+00 7.0E-04 1.E-03 3.6E-04 7.E-04 8.1E-05 2.E-04 2.0E-05 8.1E-03 4.E+02 4.2E-03 2.E+02 9.5E-04 5.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.2E+01 pg/g 1.3E+05 4.0E-09 5.E-04 2.1E-09 3.E-04 4.7E-10 6.E-05 1.0E-09 4.7E-08 5.E+01 2.4E-08 2.E+01 5.5E-09 5.E+00
WB Study Area Wide Total PCB TEQ 9.7E+00 pg/g 1.3E+05 3.3E-09 4.E-04 1.7E-09 2.E-04 3.9E-10 5.E-05 1.0E-09 3.9E-08 4.E+01 2.0E-08 2.E+01 4.5E-09 5.E+00
WB Study Area Wide Total TEQ -- -- -- -- 1.E-03 -- 5.E-04 -- 1.E-04 -- -- 9.E+01 -- 4.E+01 -- 1.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 2.5E-02 ug/kg 1.7E+01 8.6E-09 1.E-07 4.4E-09 8.E-08 1.0E-09 2.E-08 3.0E-05 1.0E-07 3.E-03 5.2E-08 2.E-03 1.2E-08 4.E-04
WB Study Area Wide alpha-Hexachlorocyclohexane 3.1E-02 ug/kg 6.3E+00 1.0E-08 7.E-08 5.4E-09 3.E-08 1.2E-09 8.E-09 8.0E-03 1.2E-07 2.E-05 6.3E-08 8.E-06 1.4E-08 2.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 1.7E-02 ug/kg 1.8E+00 5.8E-09 1.E-08 3.0E-09 5.E-09 6.8E-10 1.E-09 6.0E-04 6.8E-08 1.E-04 3.5E-08 6.E-05 7.9E-09 1.E-05
WB Study Area Wide Dieldrin 3.5E+00 ug/kg 1.6E+01 1.2E-06 2.E-05 6.2E-07 1.E-05 1.4E-07 2.E-06 5.0E-05 1.4E-05 3.E-01 7.3E-06 1.E-01 1.6E-06 3.E-02
WB Study Area Wide Endrin 3.2E-02 ug/kg -- 1.1E-08 -- 5.7E-09 -- 1.3E-09 -- 3.0E-04 1.3E-07 4.E-04 6.6E-08 2.E-04 1.5E-08 5.E-05
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

WB Study Area Wide Endrin aldehyde 6.2E-03 ug/kg -- 2.1E-09 -- 1.1E-09 -- 2.5E-10 -- 3.0E-04 2.5E-08 8.E-05 1.3E-08 4.E-05 2.9E-09 1.E-05
WB Study Area Wide Endrin ketone 1.5E-02 ug/kg -- 5.2E-09 -- 2.7E-09 -- 6.1E-10 -- 3.0E-04 6.1E-08 2.E-04 3.2E-08 1.E-04 7.1E-09 2.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 2.5E-02 ug/kg 1.1E+00 8.7E-09 1.E-08 4.5E-09 5.E-09 1.0E-09 1.E-09 3.0E-04 1.0E-07 3.E-04 5.2E-08 2.E-04 1.2E-08 4.E-05
WB Study Area Wide Heptachlor 1.2E-02 ug/kg 4.5E+00 4.2E-09 2.E-08 2.2E-09 1.E-08 4.9E-10 2.E-09 5.0E-04 4.9E-08 1.E-04 2.5E-08 5.E-05 5.7E-09 1.E-05
WB Study Area Wide Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 4.3E-08 4.E-07 2.2E-08 2.E-07 5.0E-09 5.E-08 1.3E-05 5.0E-07 4.E-02 2.6E-07 2.E-02 5.8E-08 4.E-03
WB Study Area Wide Total Chlordanes 1.2E+01 ug/kg 3.5E-01 4.3E-06 1.E-06 2.2E-06 8.E-07 5.0E-07 2.E-07 5.0E-04 5.0E-05 1.E-01 2.6E-05 5.E-02 5.8E-06 1.E-02
WB Study Area Wide Total DDD 7.1E+01 ug/kg 2.4E-01 2.4E-05 6.E-06 1.3E-05 3.E-06 2.8E-06 7.E-07 5.0E-04 2.8E-04 6.E-01 1.5E-04 3.E-01 3.3E-05 7.E-02
WB Study Area Wide Total DDE 1.4E+02 ug/kg 3.4E-01 4.8E-05 2.E-05 2.5E-05 8.E-06 5.5E-06 2.E-06 5.0E-04 5.5E-04 1.E+00 2.9E-04 6.E-01 6.5E-05 1.E-01
WB Study Area Wide Total DDT 1.0E+02 ug/kg 3.4E-01 3.5E-05 1.E-05 1.8E-05 6.E-06 4.1E-06 1.E-06 5.0E-04 4.1E-04 8.E-01 2.1E-04 4.E-01 4.8E-05 1.E-01
WB Study Area Wide Total Endosulfan 2.9E+00 ug/kg -- 9.8E-07 -- 5.1E-07 -- 1.1E-07 -- 6.0E-03 1.1E-05 2.E-03 5.9E-06 1.E-03 1.3E-06 2.E-04

Exposure Point Total 2.E-03 1.E-03 3.E-04
F RM  2 Metals
F RM  2 Aluminum 1.6E+00 mg/kg -- 5.3E-04 -- 2.8E-04 -- 6.2E-05 -- 1.0E+00 6.2E-03 6.E-03 3.2E-03 3.E-03 7.3E-04 7.E-04
F RM  2 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  2 Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 1.2E-05 2.E-05 6.0E-06 9.E-06 1.4E-06 2.E-06 3.0E-04 1.4E-04 5.E-01 7.0E-05 2.E-01 1.6E-05 5.E-02
F RM  2 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  2 Chromium 2.0E-01 mg/kg -- 6.9E-05 -- 3.5E-05 -- 8.0E-06 -- 1.5E+00 8.0E-04 5.E-04 4.1E-04 3.E-04 9.3E-05 6.E-05
F RM  2 Copper 3.8E-01 mg/kg -- 1.3E-04 -- 6.8E-05 -- 1.5E-05 -- 4.0E-02 1.5E-03 4.E-02 7.9E-04 2.E-02 1.8E-04 4.E-03
F RM  2 Lead 1.1E-02 mg/kg NL 3.8E-06 -- 1.9E-06 -- 4.4E-07 -- NL 4.4E-05 -- 2.3E-05 -- 5.1E-06 --
F RM  2 Manganese 5.0E-01 mg/kg -- 1.7E-04 -- 8.9E-05 -- 2.0E-05 -- 1.4E-01 2.0E-03 1.E-02 1.0E-03 7.E-03 2.3E-04 2.E-03
F RM  2 Mercury 6.3E-02 mg/kg -- 2.2E-05 -- 1.1E-05 -- 2.5E-06 -- 1.0E-04 2.5E-04 3.E+00 1.3E-04 1.E+00 2.9E-05 3.E-01
F RM  2 Nickel 1.3E-01 mg/kg -- 4.5E-05 -- 2.3E-05 -- 5.3E-06 -- 2.0E-02 5.3E-04 3.E-02 2.7E-04 1.E-02 6.2E-05 3.E-03
F RM  2 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  2 Silver 2.0E-03 mg/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 5.0E-03 8.0E-06 2.E-03 4.1E-06 8.E-04 9.3E-07 2.E-04
F RM  2 Thallium 6.8E-03 mg/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 6.6E-05 2.7E-05 4.E-01 1.4E-05 2.E-01 3.2E-06 5.E-02
F RM  2 Zinc 7.8E+00 mg/kg -- 2.7E-03 -- 1.4E-03 -- 3.1E-04 -- 3.0E-01 3.1E-02 1.E-01 1.6E-02 5.E-02 3.7E-03 1.E-02
F RM  2 Butyltins
F RM  2 Dibutyltin ion 2.9E-01 ug/kg -- 9.9E-08 -- 5.1E-08 -- 1.2E-08 -- 3.0E-04 1.2E-06 4.E-03 6.0E-07 2.E-03 1.4E-07 5.E-04
F RM  2 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 4.1E-07 1.E-08 2.1E-07 6.E-09 4.8E-08 1.E-09 7.0E-02 4.8E-06 7.E-05 2.5E-06 4.E-05 5.6E-07 8.E-06
F RM  2 2-Methylnaphthalene 1.3E+00 ug/kg -- 4.5E-07 -- 2.3E-07 -- 5.2E-08 -- 4.0E-03 5.2E-06 1.E-03 2.7E-06 7.E-04 6.1E-07 2.E-04
F RM  2 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  2 Acenaphthylene 2.6E-01 ug/kg -- 8.9E-08 -- 4.6E-08 -- 1.0E-08 -- 6.0E-02 1.0E-06 2.E-05 5.4E-07 9.E-06 1.2E-07 2.E-06
F RM  2 Anthracene 5.8E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.3E-08 -- 3.0E-01 2.3E-06 8.E-06 1.2E-06 4.E-06 2.7E-07 9.E-07
F RM  2 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  2 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Dibenzothiophene 2.6E-01 ug/kg -- 8.9E-08 -- 4.6E-08 -- 1.0E-08 -- 4.0E-02 1.0E-06 3.E-05 5.4E-07 1.E-05 1.2E-07 3.E-06
F RM  2 Fluoranthene 1.5E+00 ug/kg -- 5.1E-07 -- 2.7E-07 -- 6.0E-08 -- 4.0E-02 6.0E-06 2.E-04 3.1E-06 8.E-05 7.0E-07 2.E-05
F RM  2 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  2 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Naphthalene 7.9E-01 ug/kg -- 2.7E-07 -- 1.4E-07 -- 3.2E-08 -- 2.0E-02 3.2E-06 2.E-04 1.6E-06 8.E-05 3.7E-07 2.E-05
F RM  2 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  2 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  2 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  2 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  2 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  2 Semi-Volatile Organic Compounds
F RM  2 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  2 Hexachlorobenzene 3.4E-01 ug/kg 1.6E+00 1.2E-07 2.E-07 6.0E-08 1.E-07 1.4E-08 2.E-08 8.0E-04 1.4E-06 2.E-03 7.0E-07 9.E-04 1.6E-07 2.E-04
F RM  2 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  2 Total PCB Congeners 2.0E+05 pg/g NA 6.8E-05 -- 3.5E-05 -- 8.0E-06 -- NA 8.0E-04 -- 4.1E-04 -- 9.3E-05 --
F RM  2 Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 6.0E-05 1.E-04 3.1E-05 6.E-05 7.0E-06 1.E-05 2.0E-05 7.0E-04 4.E+01 3.6E-04 2.E+01 8.2E-05 4.E+00
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 7.6E-11 1.E-05 3.9E-11 5.E-06 8.9E-12 1.E-06 1.0E-09 8.9E-10 9.E-01 4.6E-10 5.E-01 1.0E-10 1.E-01
F RM  2 Total PCB TEQ 1.8E+00 pg/g 1.3E+05 6.2E-10 8.E-05 3.2E-10 4.E-05 7.2E-11 9.E-06 1.0E-09 7.2E-09 7.E+00 3.7E-09 4.E+00 8.4E-10 8.E-01
F RM  2 Total TEQ -- -- -- -- 9.E-05 -- 5.E-05 -- 1.E-05 -- -- 8.E+00 -- 4.E+00 -- 9.E-01
F RM  2 Pesticides
F RM  2 Aldrin 6.9E-03 ug/kg 1.7E+01 2.4E-09 4.E-08 1.2E-09 2.E-08 2.8E-10 5.E-09 3.0E-05 2.8E-08 9.E-04 1.4E-08 5.E-04 3.2E-09 1.E-04
F RM  2 alpha-Hexachlorocyclohexane 5.2E-03 ug/kg 6.3E+00 1.8E-09 1.E-08 9.2E-10 6.E-09 2.1E-10 1.E-09 8.0E-03 2.1E-08 3.E-06 1.1E-08 1.E-06 2.4E-09 3.E-07
F RM  2 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  2 Dieldrin 4.2E-01 ug/kg 1.6E+01 1.5E-07 2.E-06 7.5E-08 1.E-06 1.7E-08 3.E-07 5.0E-05 1.7E-06 3.E-02 8.7E-07 2.E-02 2.0E-07 4.E-03
F RM  2 Endrin 7.1E-03 ug/kg -- 2.4E-09 -- 1.3E-09 -- 2.8E-10 -- 3.0E-04 2.8E-08 9.E-05 1.5E-08 5.E-05 3.3E-09 1.E-05
F RM  2 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  2 Heptachlor epoxide 2.7E-02 ug/kg 9.1E+00 9.3E-09 8.E-08 4.8E-09 4.E-08 1.1E-09 1.E-08 1.3E-05 1.1E-07 8.E-03 5.6E-08 4.E-03 1.3E-08 1.E-03
F RM  2 Total Chlordanes 1.5E+00 ug/kg 3.5E-01 5.2E-07 2.E-07 2.7E-07 9.E-08 6.0E-08 2.E-08 5.0E-04 6.0E-06 1.E-02 3.1E-06 6.E-03 7.0E-07 1.E-03
F RM  2 Total DDD 2.9E+00 ug/kg 2.4E-01 1.0E-06 2.E-07 5.2E-07 1.E-07 1.2E-07 3.E-08 5.0E-04 1.2E-05 2.E-02 6.1E-06 1.E-02 1.4E-06 3.E-03
F RM  2 Total DDE 1.1E+01 ug/kg 3.4E-01 3.9E-06 1.E-06 2.0E-06 7.E-07 4.5E-07 2.E-07 5.0E-04 4.5E-05 9.E-02 2.3E-05 5.E-02 5.2E-06 1.E-02
F RM  2 Total DDT 7.2E-01 ug/kg 3.4E-01 2.5E-07 8.E-08 1.3E-07 4.E-08 2.9E-08 1.E-08 5.0E-04 2.9E-06 6.E-03 1.5E-06 3.E-03 3.4E-07 7.E-04
F RM  2 Total Endosulfan 1.1E-01 ug/kg -- 3.7E-08 -- 1.9E-08 -- 4.4E-09 -- 6.0E-03 4.4E-07 7.E-05 2.3E-07 4.E-05 5.1E-08 8.E-06

Exposure Point Total 2.E-04 1.E-04 3.E-05
F RM  3 Metals
F RM  3 Aluminum 3.4E+00 mg/kg -- 1.2E-03 -- 6.0E-04 -- 1.4E-04 -- 1.0E+00 1.4E-02 1.E-02 7.0E-03 7.E-03 1.6E-03 2.E-03
F RM  3 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  3 Arsenic, inorganic 2.9E-02 mg/kg 1.5E+00 9.9E-06 1.E-05 5.1E-06 8.E-06 1.2E-06 2.E-06 3.0E-04 1.2E-04 4.E-01 6.0E-05 2.E-01 1.4E-05 5.E-02
F RM  3 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  3 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  3 Copper 9.4E-01 mg/kg -- 3.2E-04 -- 1.7E-04 -- 3.7E-05 -- 4.0E-02 3.7E-03 9.E-02 1.9E-03 5.E-02 4.4E-04 1.E-02
F RM  3 Lead 5.2E-01 mg/kg NL 1.8E-04 -- 9.2E-05 -- 2.1E-05 -- NL 2.1E-03 -- 1.1E-03 -- 2.4E-04 --
F RM  3 Manganese 4.1E-01 mg/kg -- 1.4E-04 -- 7.3E-05 -- 1.6E-05 -- 1.4E-01 1.6E-03 1.E-02 8.5E-04 6.E-03 1.9E-04 1.E-03
F RM  3 Mercury 1.8E-01 mg/kg -- 6.1E-05 -- 3.2E-05 -- 7.2E-06 -- 1.0E-04 7.2E-04 7.E+00 3.7E-04 4.E+00 8.4E-05 8.E-01
F RM  3 Nickel 1.2E-01 mg/kg -- 4.3E-05 -- 2.2E-05 -- 5.0E-06 -- 2.0E-02 5.0E-04 2.E-02 2.6E-04 1.E-02 5.8E-05 3.E-03
F RM  3 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  3 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  3 Thallium 1.0E-02 mg/kg -- 3.5E-06 -- 1.8E-06 -- 4.1E-07 -- 6.6E-05 4.1E-05 6.E-01 2.1E-05 3.E-01 4.8E-06 7.E-02
F RM  3 Zinc 9.0E+00 mg/kg -- 3.1E-03 -- 1.6E-03 -- 3.6E-04 -- 3.0E-01 3.6E-02 1.E-01 1.9E-02 6.E-02 4.2E-03 1.E-02
F RM  3 Butyltins
F RM  3 Dibutyltin ion 4.1E-01 ug/kg -- 1.4E-07 -- 7.3E-08 -- 1.6E-08 -- 3.0E-04 1.6E-06 5.E-03 8.5E-07 3.E-03 1.9E-07 6.E-04
F RM  3 Tributyltin ion 5.8E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.3E-08 -- 3.0E-04 2.3E-06 8.E-03 1.2E-06 4.E-03 2.7E-07 9.E-04
F RM  3 PAHs
F RM  3 1-Methylnaphthalene 2.4E+00 ug/kg 2.9E-02 8.2E-07 2.E-08 4.3E-07 1.E-08 9.6E-08 3.E-09 7.0E-02 9.6E-06 1.E-04 5.0E-06 7.E-05 1.1E-06 2.E-05
F RM  3 2-Methylnaphthalene 2.9E+00 ug/kg -- 9.9E-07 -- 5.1E-07 -- 1.2E-07 -- 4.0E-03 1.2E-05 3.E-03 6.0E-06 1.E-03 1.4E-06 3.E-04
F RM  3 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  3 Acenaphthylene 1.6E-01 ug/kg -- 5.5E-08 -- 2.8E-08 -- 6.4E-09 -- 6.0E-02 6.4E-07 1.E-05 3.3E-07 6.E-06 7.5E-08 1.E-06
F RM  3 Anthracene 6.8E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.7E-08 -- 3.0E-01 2.7E-06 9.E-06 1.4E-06 5.E-06 3.2E-07 1.E-06
F RM  3 Benzo(a)anthracene 8.8E-01 ug/kg 7.3E-01 3.0E-07 2.E-07 1.6E-07 1.E-07 3.5E-08 3.E-08 -- 3.5E-06 -- 1.8E-06 -- 4.1E-07 --
F RM  3 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  3 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Chrysene 6.2E+00 ug/kg 7.3E-03 2.1E-06 2.E-08 1.1E-06 8.E-09 2.5E-07 2.E-09 -- 2.5E-05 -- 1.3E-05 -- 2.9E-06 --
F RM  3 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Dibenzothiophene 4.0E-01 ug/kg -- 1.4E-07 -- 7.1E-08 -- 1.6E-08 -- 4.0E-02 1.6E-06 4.E-05 8.3E-07 2.E-05 1.9E-07 5.E-06
F RM  3 Fluoranthene 5.5E+00 ug/kg -- 1.9E-06 -- 9.7E-07 -- 2.2E-07 -- 4.0E-02 2.2E-05 6.E-04 1.1E-05 3.E-04 2.6E-06 6.E-05
F RM  3 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  3 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Naphthalene 9.5E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 3.8E-08 -- 2.0E-02 3.8E-06 2.E-04 2.0E-06 1.E-04 4.4E-07 2.E-05
F RM  3 Phenanthrene 2.7E+00 ug/kg -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 -- 3.0E-02 1.1E-05 4.E-04 5.6E-06 2.E-04 1.3E-06 4.E-05
F RM  3 Pyrene 4.2E+00 ug/kg -- 1.4E-06 -- 7.4E-07 -- 1.7E-07 -- 3.0E-02 1.7E-05 6.E-04 8.7E-06 3.E-04 2.0E-06 7.E-05
F RM  3 Total Carcinogenic PAHs -- -- -- -- 2.E-07 -- 1.E-07 -- 3.E-08 -- -- -- -- -- -- --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  3 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  3 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  3 Semi-Volatile Organic Compounds
F RM  3 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  3 Hexachlorobenzene 4.3E-01 ug/kg 1.6E+00 1.5E-07 2.E-07 7.6E-08 1.E-07 1.7E-08 3.E-08 8.0E-04 1.7E-06 2.E-03 8.9E-07 1.E-03 2.0E-07 3.E-04
F RM  3 Hexachlorobutadiene 2.2E-02 ug/kg 7.8E-02 7.7E-09 6.E-10 4.0E-09 3.E-10 9.0E-10 7.E-11 1.0E-03 9.0E-08 9.E-05 4.6E-08 5.E-05 1.0E-08 1.E-05
F RM  3 Phenols
F RM  3 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 6.0E+01 ug/kg 2.0E+00 2.1E-05 4.E-05 1.1E-05 2.E-05 2.4E-06 5.E-06 2.0E-05 2.4E-04 1.E+01 1.2E-04 6.E+00 2.8E-05 1.E+00
F RM  3 Total PCB Congeners 4.1E+04 pg/g NA 1.4E-05 -- 7.2E-06 -- 1.6E-06 -- NA 1.6E-04 -- 8.4E-05 -- 1.9E-05 --
F RM  3 Total PCBs, Adjusted 3.8E+04 pg/g 2.0E+00 1.3E-05 3.E-05 6.7E-06 1.E-05 1.5E-06 3.E-06 2.0E-05 1.5E-04 8.E+00 7.8E-05 4.E+00 1.8E-05 9.E-01
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 2.6E-01 pg/g 1.3E+05 8.9E-11 1.E-05 4.6E-11 6.E-06 1.0E-11 1.E-06 1.0E-09 1.0E-09 1.E+00 5.3E-10 5.E-01 1.2E-10 1.E-01
F RM  3 Total PCB TEQ 4.9E-01 pg/g 1.3E+05 1.7E-10 2.E-05 8.7E-11 1.E-05 2.0E-11 3.E-06 1.0E-09 2.0E-09 2.E+00 1.0E-09 1.E+00 2.3E-10 2.E-01
F RM  3 Total TEQ -- -- -- -- 3.E-05 -- 2.E-05 -- 4.E-06 -- -- 3.E+00 -- 2.E+00 -- 4.E-01
F RM  3 Pesticides
F RM  3 Aldrin 5.2E-03 ug/kg 1.7E+01 1.8E-09 3.E-08 9.2E-10 2.E-08 2.1E-10 4.E-09 3.0E-05 2.1E-08 7.E-04 1.1E-08 4.E-04 2.4E-09 8.E-05
F RM  3 alpha-Hexachlorocyclohexane 4.3E-03 ug/kg 6.3E+00 1.5E-09 9.E-09 7.5E-10 5.E-09 1.7E-10 1.E-09 8.0E-03 1.7E-08 2.E-06 8.8E-09 1.E-06 2.0E-09 2.E-07
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  3 beta-Hexachlorocyclohexane 4.5E+00 ug/kg 1.8E+00 1.5E-06 3.E-06 8.0E-07 1.E-06 1.8E-07 3.E-07 6.0E-04 1.8E-05 3.E-02 9.3E-06 2.E-02 2.1E-06 4.E-03
F RM  3 Dieldrin 3.3E+00 ug/kg 1.6E+01 1.1E-06 2.E-05 5.8E-07 9.E-06 1.3E-07 2.E-06 5.0E-05 1.3E-05 3.E-01 6.8E-06 1.E-01 1.5E-06 3.E-02
F RM  3 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  3 Endrin aldehyde 2.0E+00 ug/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 3.0E-04 8.0E-06 3.E-02 4.1E-06 1.E-02 9.3E-07 3.E-03
F RM  3 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  3 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  3 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  3 Heptachlor epoxide 2.4E-02 ug/kg 9.1E+00 8.3E-09 8.E-08 4.3E-09 4.E-08 9.7E-10 9.E-09 1.3E-05 9.7E-08 7.E-03 5.0E-08 4.E-03 1.1E-08 9.E-04
F RM  3 Total Chlordanes 7.8E+00 ug/kg 3.5E-01 2.7E-06 9.E-07 1.4E-06 5.E-07 3.1E-07 1.E-07 5.0E-04 3.1E-05 6.E-02 1.6E-05 3.E-02 3.6E-06 7.E-03
F RM  3 Total DDD 4.7E+00 ug/kg 2.4E-01 1.6E-06 4.E-07 8.3E-07 2.E-07 1.9E-07 5.E-08 5.0E-04 1.9E-05 4.E-02 9.7E-06 2.E-02 2.2E-06 4.E-03
F RM  3 Total DDE 2.6E+01 ug/kg 3.4E-01 8.7E-06 3.E-06 4.5E-06 2.E-06 1.0E-06 3.E-07 5.0E-04 1.0E-04 2.E-01 5.3E-05 1.E-01 1.2E-05 2.E-02
F RM  3 Total DDT 1.3E+01 ug/kg 3.4E-01 4.4E-06 2.E-06 2.3E-06 8.E-07 5.2E-07 2.E-07 5.0E-04 5.2E-05 1.E-01 2.7E-05 5.E-02 6.0E-06 1.E-02
F RM  3 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 1.E-04 5.E-05 1.E-05
F RM  4 Metals
F RM  4 Aluminum 1.4E+00 mg/kg -- 4.8E-04 -- 2.5E-04 -- 5.6E-05 -- 1.0E+00 5.6E-03 6.E-03 2.9E-03 3.E-03 6.5E-04 7.E-04
F RM  4 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  4 Arsenic, inorganic 2.2E-02 mg/kg 1.5E+00 7.5E-06 1.E-05 3.9E-06 6.E-06 8.8E-07 1.E-06 3.0E-04 8.8E-05 3.E-01 4.5E-05 2.E-01 1.0E-05 3.E-02
F RM  4 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  4 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  4 Copper 3.3E-01 mg/kg -- 1.1E-04 -- 5.9E-05 -- 1.3E-05 -- 4.0E-02 1.3E-03 3.E-02 6.9E-04 2.E-02 1.6E-04 4.E-03
F RM  4 Lead 5.6E-02 mg/kg NL 1.9E-05 -- 9.9E-06 -- 2.2E-06 -- NL 2.2E-04 -- 1.2E-04 -- 2.6E-05 --
F RM  4 Manganese 5.3E-01 mg/kg -- 1.8E-04 -- 9.4E-05 -- 2.1E-05 -- 1.4E-01 2.1E-03 2.E-02 1.1E-03 8.E-03 2.5E-04 2.E-03
F RM  4 Mercury 2.4E-01 mg/kg -- 8.1E-05 -- 4.2E-05 -- 9.4E-06 -- 1.0E-04 9.4E-04 9.E+00 4.9E-04 5.E+00 1.1E-04 1.E+00
F RM  4 Nickel 7.1E-02 mg/kg -- 2.4E-05 -- 1.3E-05 -- 2.8E-06 -- 2.0E-02 2.8E-04 1.E-02 1.5E-04 7.E-03 3.3E-05 2.E-03
F RM  4 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  4 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  4 Thallium 4.4E-03 mg/kg -- 1.5E-06 -- 7.8E-07 -- 1.8E-07 -- 6.6E-05 1.8E-05 3.E-01 9.1E-06 1.E-01 2.1E-06 3.E-02
F RM  4 Zinc 8.6E+00 mg/kg -- 3.0E-03 -- 1.5E-03 -- 3.5E-04 -- 3.0E-01 3.5E-02 1.E-01 1.8E-02 6.E-02 4.0E-03 1.E-02
F RM  4 Butyltins
F RM  4 Dibutyltin ion 7.2E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 2.9E-08 -- 3.0E-04 2.9E-06 1.E-02 1.5E-06 5.E-03 3.4E-07 1.E-03
F RM  4 Tributyltin ion 9.2E-01 ug/kg -- 3.2E-07 -- 1.6E-07 -- 3.7E-08 -- 3.0E-04 3.7E-06 1.E-02 1.9E-06 6.E-03 4.3E-07 1.E-03
F RM  4 PAHs
F RM  4 1-Methylnaphthalene 5.9E-01 ug/kg 2.9E-02 2.0E-07 6.E-09 1.0E-07 3.E-09 2.4E-08 7.E-10 7.0E-02 2.4E-06 3.E-05 1.2E-06 2.E-05 2.8E-07 4.E-06
F RM  4 2-Methylnaphthalene 8.2E-01 ug/kg -- 2.8E-07 -- 1.5E-07 -- 3.3E-08 -- 4.0E-03 3.3E-06 8.E-04 1.7E-06 4.E-04 3.8E-07 1.E-04
F RM  4 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  4 Acenaphthylene 2.9E-01 ug/kg -- 9.9E-08 -- 5.1E-08 -- 1.2E-08 -- 6.0E-02 1.2E-06 2.E-05 6.0E-07 1.E-05 1.4E-07 2.E-06
F RM  4 Anthracene 6.3E-01 ug/kg -- 2.2E-07 -- 1.1E-07 -- 2.5E-08 -- 3.0E-01 2.5E-06 8.E-06 1.3E-06 4.E-06 2.9E-07 1.E-06
F RM  4 Benzo(a)anthracene 3.6E-01 ug/kg 7.3E-01 1.2E-07 9.E-08 6.4E-08 5.E-08 1.4E-08 1.E-08 -- 1.4E-06 -- 7.4E-07 -- 1.7E-07 --
F RM  4 Benzo(a)pyrene 2.3E-01 ug/kg 7.3E+00 7.9E-08 6.E-07 4.1E-08 3.E-07 9.2E-09 7.E-08 -- 9.2E-07 -- 4.8E-07 -- 1.1E-07 --
F RM  4 Benzo(b)fluoranthene 1.0E+00 ug/kg 7.3E-01 3.4E-07 3.E-07 1.8E-07 1.E-07 4.0E-08 3.E-08 -- 4.0E-06 -- 2.1E-06 -- 4.7E-07 --
F RM  4 Benzo(g,h,i)perylene 3.4E-01 ug/kg -- 1.2E-07 -- 6.0E-08 -- 1.4E-08 -- 3.0E-02 1.4E-06 5.E-05 7.0E-07 2.E-05 1.6E-07 5.E-06
F RM  4 Benzo(k)fluoranthene 3.7E-01 ug/kg 7.3E-02 1.3E-07 9.E-09 6.6E-08 5.E-09 1.5E-08 1.E-09 -- 1.5E-06 -- 7.6E-07 -- 1.7E-07 --
F RM  4 Chrysene 6.1E-01 ug/kg 7.3E-03 2.1E-07 2.E-09 1.1E-07 8.E-10 2.4E-08 2.E-10 -- 2.4E-06 -- 1.3E-06 -- 2.8E-07 --
F RM  4 Dibenzo(a,h)anthracene 1.5E-01 ug/kg 7.3E+00 5.1E-08 4.E-07 2.7E-08 2.E-07 6.0E-09 4.E-08 -- 6.0E-07 -- 3.1E-07 -- 7.0E-08 --
F RM  4 Dibenzothiophene 5.9E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.4E-08 -- 4.0E-02 2.4E-06 6.E-05 1.2E-06 3.E-05 2.8E-07 7.E-06
F RM  4 Fluoranthene 2.5E+00 ug/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 4.0E-02 1.0E-05 3.E-04 5.2E-06 1.E-04 1.2E-06 3.E-05
F RM  4 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  4 Indeno(1,2,3-cd)pyrene 3.5E-01 ug/kg 7.3E-01 1.2E-07 9.E-08 6.2E-08 5.E-08 1.4E-08 1.E-08 -- 1.4E-06 -- 7.2E-07 -- 1.6E-07 --
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  4 Naphthalene 1.2E+00 ug/kg -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 -- 2.0E-02 4.8E-06 2.E-04 2.5E-06 1.E-04 5.6E-07 3.E-05
F RM  4 Phenanthrene 4.3E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.7E-07 -- 3.0E-02 1.7E-05 6.E-04 8.9E-06 3.E-04 2.0E-06 7.E-05
F RM  4 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  4 Total Carcinogenic PAHs -- -- -- -- 1.E-06 -- 7.E-07 -- 2.E-07 -- -- -- -- -- -- --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  4 Dibutyl phthalate 4.3E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.7E-06 -- 1.0E-01 1.7E-04 2.E-03 8.9E-05 9.E-04 2.0E-05 2.E-04
F RM  4 Diethyl phthalate 1.7E+01 ug/kg -- 5.8E-06 -- 3.0E-06 -- 6.8E-07 -- 8.0E-01 6.8E-05 9.E-05 3.5E-05 4.E-05 7.9E-06 1.E-05

F RM  4 Semi-Volatile Organic Compounds
F RM  4 Benzyl alcohol 2.4E+01 ug/kg -- 8.2E-06 -- 4.3E-06 -- 9.6E-07 -- 5.0E-01 9.6E-05 2.E-04 5.0E-05 1.E-04 1.1E-05 2.E-05
F RM  4 Hexachlorobenzene 4.6E-01 ug/kg 1.6E+00 1.6E-07 3.E-07 8.1E-08 1.E-07 1.8E-08 3.E-08 8.0E-04 1.8E-06 2.E-03 9.4E-07 1.E-03 2.1E-07 3.E-04
F RM  4 Hexachlorobutadiene 1.3E-02 ug/kg 7.8E-02 4.5E-09 4.E-10 2.3E-09 2.E-10 5.2E-10 4.E-11 1.0E-03 5.2E-08 5.E-05 2.7E-08 3.E-05 6.1E-09 6.E-06
F RM  4 Phenols
F RM  4 4-Nitrophenol 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 5.0E-03 5.2E-05 1.E-02 2.7E-05 5.E-03 6.1E-06 1.E-03
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  4 Total PCB Congeners 2.4E+05 pg/g NA 8.3E-05 -- 4.3E-05 -- 9.7E-06 -- NA 9.7E-04 -- 5.0E-04 -- 1.1E-04 --
F RM  4 Total PCBs, Adjusted 2.2E+05 pg/g 2.0E+00 7.4E-05 1.E-04 3.8E-05 8.E-05 8.7E-06 2.E-05 2.0E-05 8.7E-04 4.E+01 4.5E-04 2.E+01 1.0E-04 5.E+00
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 3.6E-01 pg/g 1.3E+05 1.2E-10 2.E-05 6.3E-11 8.E-06 1.4E-11 2.E-06 1.0E-09 1.4E-09 1.E+00 7.4E-10 7.E-01 1.7E-10 2.E-01
F RM  4 Total PCB TEQ 1.3E+00 pg/g 1.3E+05 4.6E-10 6.E-05 2.4E-10 3.E-05 5.4E-11 7.E-06 1.0E-09 5.4E-09 5.E+00 2.8E-09 3.E+00 6.3E-10 6.E-01
F RM  4 Total TEQ -- -- -- -- 8.E-05 -- 4.E-05 -- 9.E-06 -- -- 7.E+00 -- 4.E+00 -- 8.E-01
F RM  4 Pesticides
F RM  4 Aldrin 5.8E-03 ug/kg 1.7E+01 2.0E-09 3.E-08 1.0E-09 2.E-08 2.3E-10 4.E-09 3.0E-05 2.3E-08 8.E-04 1.2E-08 4.E-04 2.7E-09 9.E-05
F RM  4 alpha-Hexachlorocyclohexane 3.9E-03 ug/kg 6.3E+00 1.4E-09 9.E-09 7.0E-10 4.E-09 1.6E-10 1.E-09 8.0E-03 1.6E-08 2.E-06 8.1E-09 1.E-06 1.8E-09 2.E-07
F RM  4 beta-Hexachlorocyclohexane 2.8E-03 ug/kg 1.8E+00 9.6E-10 2.E-09 4.9E-10 9.E-10 1.1E-10 2.E-10 6.0E-04 1.1E-08 2.E-05 5.8E-09 1.E-05 1.3E-09 2.E-06
F RM  4 Dieldrin 3.8E-01 ug/kg 1.6E+01 1.3E-07 2.E-06 6.7E-08 1.E-06 1.5E-08 2.E-07 5.0E-05 1.5E-06 3.E-02 7.8E-07 2.E-02 1.8E-07 4.E-03
F RM  4 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  4 Heptachlor epoxide 2.2E-02 ug/kg 9.1E+00 7.6E-09 7.E-08 3.9E-09 4.E-08 8.8E-10 8.E-09 1.3E-05 8.8E-08 7.E-03 4.6E-08 4.E-03 1.0E-08 8.E-04
F RM  4 Total Chlordanes 2.3E+00 ug/kg 3.5E-01 7.7E-07 3.E-07 4.0E-07 1.E-07 9.0E-08 3.E-08 5.0E-04 9.0E-06 2.E-02 4.7E-06 9.E-03 1.1E-06 2.E-03
F RM  4 Total DDD 4.4E+00 ug/kg 2.4E-01 1.5E-06 4.E-07 7.7E-07 2.E-07 1.7E-07 4.E-08 5.0E-04 1.7E-05 3.E-02 9.0E-06 2.E-02 2.0E-06 4.E-03
F RM  4 Total DDE 1.2E+01 ug/kg 3.4E-01 4.3E-06 1.E-06 2.2E-06 8.E-07 5.0E-07 2.E-07 5.0E-04 5.0E-05 1.E-01 2.6E-05 5.E-02 5.8E-06 1.E-02
F RM  4 Total DDT 2.0E+00 ug/kg 3.4E-01 6.8E-07 2.E-07 3.5E-07 1.E-07 8.0E-08 3.E-08 5.0E-04 8.0E-06 2.E-02 4.1E-06 8.E-03 9.3E-07 2.E-03
F RM  4 Total Endosulfan 9.2E-02 ug/kg -- 3.2E-08 -- 1.6E-08 -- 3.7E-09 -- 6.0E-03 3.7E-07 6.E-05 1.9E-07 3.E-05 4.3E-08 7.E-06

Exposure Point Total 2.E-04 1.E-04 3.E-05
F RM  5 Metals
F RM  5 Aluminum 3.8E+00 mg/kg -- 1.3E-03 -- 6.8E-04 -- 1.5E-04 -- 1.0E+00 1.5E-02 2.E-02 7.9E-03 8.E-03 1.8E-03 2.E-03
F RM  5 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  5 Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 6.9E-06 1.E-05 3.5E-06 5.E-06 8.0E-07 1.E-06 3.0E-04 8.0E-05 3.E-01 4.1E-05 1.E-01 9.3E-06 3.E-02
F RM  5 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  5 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  5 Copper 1.1E+00 mg/kg -- 3.8E-04 -- 2.0E-04 -- 4.5E-05 -- 4.0E-02 4.5E-03 1.E-01 2.3E-03 6.E-02 5.2E-04 1.E-02
F RM  5 Lead 2.2E-02 mg/kg NL 7.5E-06 -- 3.9E-06 -- 8.8E-07 -- NL 8.8E-05 -- 4.5E-05 -- 1.0E-05 --
F RM  5 Manganese 3.9E-01 mg/kg -- 1.3E-04 -- 6.9E-05 -- 1.6E-05 -- 1.4E-01 1.6E-03 1.E-02 8.0E-04 6.E-03 1.8E-04 1.E-03
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  5 Mercury 2.1E-01 mg/kg -- 7.2E-05 -- 3.7E-05 -- 8.4E-06 -- 1.0E-04 8.4E-04 8.E+00 4.4E-04 4.E+00 9.8E-05 1.E+00
F RM  5 Nickel 2.2E-01 mg/kg -- 7.7E-05 -- 4.0E-05 -- 9.0E-06 -- 2.0E-02 9.0E-04 4.E-02 4.6E-04 2.E-02 1.0E-04 5.E-03
F RM  5 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  5 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  5 Thallium 3.5E-03 mg/kg -- 1.2E-06 -- 6.2E-07 -- 1.4E-07 -- 6.6E-05 1.4E-05 2.E-01 7.2E-06 1.E-01 1.6E-06 2.E-02
F RM  5 Zinc 1.1E+01 mg/kg -- 3.7E-03 -- 1.9E-03 -- 4.4E-04 -- 3.0E-01 4.4E-02 1.E-01 2.3E-02 8.E-02 5.1E-03 2.E-02
F RM  5 Butyltins
F RM  5 Dibutyltin ion 7.7E-01 ug/kg -- 2.6E-07 -- 1.4E-07 -- 3.1E-08 -- 3.0E-04 3.1E-06 1.E-02 1.6E-06 5.E-03 3.6E-07 1.E-03
F RM  5 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 5.4E-01 ug/kg 2.9E-02 1.9E-07 5.E-09 9.6E-08 3.E-09 2.2E-08 6.E-10 7.0E-02 2.2E-06 3.E-05 1.1E-06 2.E-05 2.5E-07 4.E-06
F RM  5 2-Methylnaphthalene 9.1E-01 ug/kg -- 3.1E-07 -- 1.6E-07 -- 3.6E-08 -- 4.0E-03 3.6E-06 9.E-04 1.9E-06 5.E-04 4.2E-07 1.E-04
F RM  5 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  5 Acenaphthylene 1.4E+00 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 6.0E-02 5.6E-06 9.E-05 2.9E-06 5.E-05 6.5E-07 1.E-05
F RM  5 Anthracene 2.0E+00 ug/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 3.0E-01 8.0E-06 3.E-05 4.1E-06 1.E-05 9.3E-07 3.E-06
F RM  5 Benzo(a)anthracene 1.9E+00 ug/kg 7.3E-01 6.5E-07 5.E-07 3.4E-07 2.E-07 7.6E-08 6.E-08 -- 7.6E-06 -- 3.9E-06 -- 8.9E-07 --
F RM  5 Benzo(a)pyrene 2.2E+00 ug/kg 7.3E+00 7.5E-07 6.E-06 3.9E-07 3.E-06 8.8E-08 6.E-07 -- 8.8E-06 -- 4.5E-06 -- 1.0E-06 --
F RM  5 Benzo(b)fluoranthene 1.4E+00 ug/kg 7.3E-01 4.8E-07 4.E-07 2.5E-07 2.E-07 5.6E-08 4.E-08 -- 5.6E-06 -- 2.9E-06 -- 6.5E-07 --
F RM  5 Benzo(g,h,i)perylene 2.0E+00 ug/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 3.0E-02 8.0E-06 3.E-04 4.1E-06 1.E-04 9.3E-07 3.E-05
F RM  5 Benzo(k)fluoranthene 1.2E+00 ug/kg 7.3E-02 4.1E-07 3.E-08 2.1E-07 2.E-08 4.8E-08 4.E-09 -- 4.8E-06 -- 2.5E-06 -- 5.6E-07 --
F RM  5 Chrysene 2.3E+00 ug/kg 7.3E-03 7.9E-07 6.E-09 4.1E-07 3.E-09 9.2E-08 7.E-10 -- 9.2E-06 -- 4.8E-06 -- 1.1E-06 --
F RM  5 Dibenzo(a,h)anthracene 1.8E-01 ug/kg 7.3E+00 6.2E-08 5.E-07 3.2E-08 2.E-07 7.2E-09 5.E-08 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
F RM  5 Dibenzothiophene 1.5E+00 ug/kg -- 5.1E-07 -- 2.7E-07 -- 6.0E-08 -- 4.0E-02 6.0E-06 2.E-04 3.1E-06 8.E-05 7.0E-07 2.E-05
F RM  5 Fluoranthene 8.0E+00 ug/kg -- 2.7E-06 -- 1.4E-06 -- 3.2E-07 -- 4.0E-02 3.2E-05 8.E-04 1.7E-05 4.E-04 3.7E-06 9.E-05
F RM  5 Fluorene 1.8E+00 ug/kg -- 6.2E-07 -- 3.2E-07 -- 7.2E-08 -- 4.0E-02 7.2E-06 2.E-04 3.7E-06 9.E-05 8.4E-07 2.E-05
F RM  5 Indeno(1,2,3-cd)pyrene 1.7E+00 ug/kg 7.3E-01 5.8E-07 4.E-07 3.0E-07 2.E-07 6.8E-08 5.E-08 -- 6.8E-06 -- 3.5E-06 -- 7.9E-07 --
F RM  5 Naphthalene 2.9E+00 ug/kg -- 9.9E-07 -- 5.1E-07 -- 1.2E-07 -- 2.0E-02 1.2E-05 6.E-04 6.0E-06 3.E-04 1.4E-06 7.E-05
F RM  5 Phenanthrene 1.2E+01 ug/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 3.0E-02 4.8E-05 2.E-03 2.5E-05 8.E-04 5.6E-06 2.E-04
F RM  5 Pyrene 8.6E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 3.0E-02 3.4E-05 1.E-03 1.8E-05 6.E-04 4.0E-06 1.E-04
F RM  5 Total Carcinogenic PAHs -- -- -- -- 7.E-06 -- 4.E-06 -- 8.E-07 -- -- -- -- -- -- --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  5 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  5 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  5 Semi-Volatile Organic Compounds
F RM  5 Benzyl alcohol 2.3E+01 ug/kg -- 7.9E-06 -- 4.1E-06 -- 9.2E-07 -- 5.0E-01 9.2E-05 2.E-04 4.8E-05 1.E-04 1.1E-05 2.E-05
F RM  5 Hexachlorobenzene 3.9E-01 ug/kg 1.6E+00 1.4E-07 2.E-07 7.0E-08 1.E-07 1.6E-08 3.E-08 8.0E-04 1.6E-06 2.E-03 8.1E-07 1.E-03 1.8E-07 2.E-04
F RM  5 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 4.6E+01 ug/kg 2.0E+00 1.6E-05 3.E-05 8.1E-06 2.E-05 1.8E-06 4.E-06 2.0E-05 1.8E-04 9.E+00 9.5E-05 5.E+00 2.1E-05 1.E+00
F RM  5 Total PCB Congeners 3.4E+04 pg/g NA 1.2E-05 -- 6.1E-06 -- 1.4E-06 -- NA 1.4E-04 -- 7.1E-05 -- 1.6E-05 --
F RM  5 Total PCBs, Adjusted 3.1E+04 pg/g 2.0E+00 1.1E-05 2.E-05 5.5E-06 1.E-05 1.2E-06 2.E-06 2.0E-05 1.2E-04 6.E+00 6.5E-05 3.E+00 1.5E-05 7.E-01
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 2.5E-01 pg/g 1.3E+05 8.6E-11 1.E-05 4.4E-11 6.E-06 1.0E-11 1.E-06 1.0E-09 1.0E-09 1.E+00 5.2E-10 5.E-01 1.2E-10 1.E-01
F RM  5 Total PCB TEQ 3.2E-01 pg/g 1.3E+05 1.1E-10 1.E-05 5.7E-11 7.E-06 1.3E-11 2.E-06 1.0E-09 1.3E-09 1.E+00 6.7E-10 7.E-01 1.5E-10 2.E-01
F RM  5 Total TEQ -- -- -- -- 3.E-05 -- 1.E-05 -- 3.E-06 -- -- 2.E+00 -- 1.E+00 -- 3.E-01
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  5 Pesticides
F RM  5 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  5 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  5 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  5 Dieldrin 3.7E-01 ug/kg 1.6E+01 1.3E-07 2.E-06 6.5E-08 1.E-06 1.5E-08 2.E-07 5.0E-05 1.5E-06 3.E-02 7.6E-07 2.E-02 1.7E-07 3.E-03
F RM  5 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  5 Endrin aldehyde 1.5E+00 ug/kg -- 5.1E-07 -- 2.7E-07 -- 6.0E-08 -- 3.0E-04 6.0E-06 2.E-02 3.1E-06 1.E-02 7.0E-07 2.E-03
F RM  5 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  5 gamma-Hexachlorocyclohexane 9.0E-03 ug/kg 1.1E+00 3.1E-09 3.E-09 1.6E-09 2.E-09 3.6E-10 4.E-10 3.0E-04 3.6E-08 1.E-04 1.9E-08 6.E-05 4.2E-09 1.E-05
F RM  5 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  5 Heptachlor epoxide 2.0E-02 ug/kg 9.1E+00 6.9E-09 6.E-08 3.5E-09 3.E-08 8.0E-10 7.E-09 1.3E-05 8.0E-08 6.E-03 4.1E-08 3.E-03 9.3E-09 7.E-04
F RM  5 Total Chlordanes 1.7E+00 ug/kg 3.5E-01 5.9E-07 2.E-07 3.0E-07 1.E-07 6.9E-08 2.E-08 5.0E-04 6.9E-06 1.E-02 3.5E-06 7.E-03 8.0E-07 2.E-03
F RM  5 Total DDD 4.8E+00 ug/kg 2.4E-01 1.6E-06 4.E-07 8.4E-07 2.E-07 1.9E-07 5.E-08 5.0E-04 1.9E-05 4.E-02 9.8E-06 2.E-02 2.2E-06 4.E-03
F RM  5 Total DDE 1.5E+01 ug/kg 3.4E-01 5.0E-06 2.E-06 2.6E-06 9.E-07 5.8E-07 2.E-07 5.0E-04 5.8E-05 1.E-01 3.0E-05 6.E-02 6.8E-06 1.E-02
F RM  5 Total DDT 9.5E+00 ug/kg 3.4E-01 3.3E-06 1.E-06 1.7E-06 6.E-07 3.8E-07 1.E-07 5.0E-04 3.8E-05 8.E-02 2.0E-05 4.E-02 4.4E-06 9.E-03
F RM  5 Total Endosulfan 1.1E-01 ug/kg -- 3.8E-08 -- 1.9E-08 -- 4.4E-09 -- 6.0E-03 4.4E-07 7.E-05 2.3E-07 4.E-05 5.1E-08 9.E-06

Exposure Point Total 7.E-05 4.E-05 8.E-06
F RM  6 Metals
F RM  6 Aluminum 7.2E+00 mg/kg -- 2.5E-03 -- 1.3E-03 -- 2.9E-04 -- 1.0E+00 2.9E-02 3.E-02 1.5E-02 1.E-02 3.3E-03 3.E-03
F RM  6 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  6 Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 6.9E-06 1.E-05 3.5E-06 5.E-06 8.0E-07 1.E-06 3.0E-04 8.0E-05 3.E-01 4.1E-05 1.E-01 9.3E-06 3.E-02
F RM  6 Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F RM  6 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  6 Copper 3.8E-01 mg/kg -- 1.3E-04 -- 6.8E-05 -- 1.5E-05 -- 4.0E-02 1.5E-03 4.E-02 7.9E-04 2.E-02 1.8E-04 4.E-03
F RM  6 Lead 4.3E-02 mg/kg NL 1.5E-05 -- 7.6E-06 -- 1.7E-06 -- NL 1.7E-04 -- 8.9E-05 -- 2.0E-05 --
F RM  6 Manganese 5.0E-01 mg/kg -- 1.7E-04 -- 8.8E-05 -- 2.0E-05 -- 1.4E-01 2.0E-03 1.E-02 1.0E-03 7.E-03 2.3E-04 2.E-03
F RM  6 Mercury 1.5E-01 mg/kg -- 5.0E-05 -- 2.6E-05 -- 5.9E-06 -- 1.0E-04 5.9E-04 6.E+00 3.0E-04 3.E+00 6.9E-05 7.E-01
F RM  6 Nickel 5.6E-02 mg/kg -- 1.9E-05 -- 9.9E-06 -- 2.2E-06 -- 2.0E-02 2.2E-04 1.E-02 1.2E-04 6.E-03 2.6E-05 1.E-03
F RM  6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  6 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  6 Thallium 3.9E-03 mg/kg -- 1.3E-06 -- 6.9E-07 -- 1.6E-07 -- 6.6E-05 1.6E-05 2.E-01 8.1E-06 1.E-01 1.8E-06 3.E-02
F RM  6 Zinc 9.6E+00 mg/kg -- 3.3E-03 -- 1.7E-03 -- 3.8E-04 -- 3.0E-01 3.8E-02 1.E-01 2.0E-02 7.E-02 4.5E-03 1.E-02
F RM  6 Butyltins
F RM  6 Dibutyltin ion 9.2E-01 ug/kg -- 3.2E-07 -- 1.6E-07 -- 3.7E-08 -- 3.0E-04 3.7E-06 1.E-02 1.9E-06 6.E-03 4.3E-07 1.E-03
F RM  6 Tributyltin ion 7.4E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 3.0E-08 -- 3.0E-04 3.0E-06 1.E-02 1.5E-06 5.E-03 3.5E-07 1.E-03
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 4.1E-07 1.E-08 2.1E-07 6.E-09 4.8E-08 1.E-09 7.0E-02 4.8E-06 7.E-05 2.5E-06 4.E-05 5.6E-07 8.E-06
F RM  6 2-Methylnaphthalene 1.4E+00 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 4.0E-03 5.6E-06 1.E-03 2.9E-06 7.E-04 6.5E-07 2.E-04
F RM  6 Acenaphthene 5.4E+00 ug/kg -- 1.9E-06 -- 9.6E-07 -- 2.2E-07 -- 6.0E-02 2.2E-05 4.E-04 1.1E-05 2.E-04 2.5E-06 4.E-05
F RM  6 Acenaphthylene 4.0E-01 ug/kg -- 1.4E-07 -- 7.1E-08 -- 1.6E-08 -- 6.0E-02 1.6E-06 3.E-05 8.3E-07 1.E-05 1.9E-07 3.E-06
F RM  6 Anthracene 1.2E+00 ug/kg -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 -- 3.0E-01 4.8E-06 2.E-05 2.5E-06 8.E-06 5.6E-07 2.E-06
F RM  6 Benzo(a)anthracene 2.0E-01 ug/kg 7.3E-01 6.9E-08 5.E-08 3.5E-08 3.E-08 8.0E-09 6.E-09 -- 8.0E-07 -- 4.1E-07 -- 9.3E-08 --
F RM  6 Benzo(a)pyrene 9.1E-02 ug/kg 7.3E+00 3.1E-08 2.E-07 1.6E-08 1.E-07 3.6E-09 3.E-08 -- 3.6E-07 -- 1.9E-07 -- 4.2E-08 --
F RM  6 Benzo(b)fluoranthene 1.5E-01 ug/kg 7.3E-01 5.1E-08 4.E-08 2.7E-08 2.E-08 6.0E-09 4.E-09 -- 6.0E-07 -- 3.1E-07 -- 7.0E-08 --
F RM  6 Benzo(g,h,i)perylene 8.4E-02 ug/kg -- 2.9E-08 -- 1.5E-08 -- 3.4E-09 -- 3.0E-02 3.4E-07 1.E-05 1.7E-07 6.E-06 3.9E-08 1.E-06
F RM  6 Benzo(k)fluoranthene 9.6E-02 ug/kg 7.3E-02 3.3E-08 2.E-09 1.7E-08 1.E-09 3.8E-09 3.E-10 -- 3.8E-07 -- 2.0E-07 -- 4.5E-08 --
F RM  6 Chrysene 3.0E-01 ug/kg 7.3E-03 1.0E-07 8.E-10 5.3E-08 4.E-10 1.2E-08 9.E-11 -- 1.2E-06 -- 6.2E-07 -- 1.4E-07 --
F RM  6 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  6 Dibenzothiophene 1.7E+00 ug/kg -- 5.8E-07 -- 3.0E-07 -- 6.8E-08 -- 4.0E-02 6.8E-06 2.E-04 3.5E-06 9.E-05 7.9E-07 2.E-05
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  6 Fluoranthene 1.4E+00 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 4.0E-02 5.6E-06 1.E-04 2.9E-06 7.E-05 6.5E-07 2.E-05
F RM  6 Fluorene 2.8E+00 ug/kg -- 9.6E-07 -- 5.0E-07 -- 1.1E-07 -- 4.0E-02 1.1E-05 3.E-04 5.8E-06 1.E-04 1.3E-06 3.E-05
F RM  6 Indeno(1,2,3-cd)pyrene 8.0E-02 ug/kg 7.3E-01 2.7E-08 2.E-08 1.4E-08 1.E-08 3.2E-09 2.E-09 -- 3.2E-07 -- 1.7E-07 -- 3.7E-08 --
F RM  6 Naphthalene 2.7E+00 ug/kg -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 -- 2.0E-02 1.1E-05 5.E-04 5.6E-06 3.E-04 1.3E-06 6.E-05
F RM  6 Phenanthrene 7.0E+00 ug/kg -- 2.4E-06 -- 1.2E-06 -- 2.8E-07 -- 3.0E-02 2.8E-05 9.E-04 1.4E-05 5.E-04 3.3E-06 1.E-04
F RM  6 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  6 Total Carcinogenic PAHs -- -- -- -- 3.E-07 -- 2.E-07 -- 4.E-08 -- -- -- -- -- -- --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 9.3E+01 ug/kg 1.4E-02 3.2E-05 4.E-07 1.6E-05 2.E-07 3.7E-06 5.E-08 2.0E-02 3.7E-04 2.E-02 1.9E-04 1.E-02 4.3E-05 2.E-03
F RM  6 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  6 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  6 Semi-Volatile Organic Compounds
F RM  6 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  6 Hexachlorobenzene 3.6E-01 ug/kg 1.6E+00 1.2E-07 2.E-07 6.3E-08 1.E-07 1.4E-08 2.E-08 8.0E-04 1.4E-06 2.E-03 7.4E-07 9.E-04 1.7E-07 2.E-04
F RM  6 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 3.9E+01 ug/kg 2.0E+00 1.3E-05 3.E-05 6.9E-06 1.E-05 1.6E-06 3.E-06 2.0E-05 1.6E-04 8.E+00 8.1E-05 4.E+00 1.8E-05 9.E-01
F RM  6 Total PCB Congeners 8.2E+04 pg/g NA 2.8E-05 -- 1.5E-05 -- 3.3E-06 -- NA 3.3E-04 -- 1.7E-04 -- 3.8E-05 --
F RM  6 Total PCBs, Adjusted 7.8E+04 pg/g 2.0E+00 2.7E-05 5.E-05 1.4E-05 3.E-05 3.1E-06 6.E-06 2.0E-05 3.1E-04 2.E+01 1.6E-04 8.E+00 3.6E-05 2.E+00
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 3.5E-01 pg/g 1.3E+05 1.2E-10 2.E-05 6.2E-11 8.E-06 1.4E-11 2.E-06 1.0E-09 1.4E-09 1.E+00 7.2E-10 7.E-01 1.6E-10 2.E-01
F RM  6 Total PCB TEQ 3.9E-01 pg/g 1.3E+05 1.3E-10 2.E-05 6.9E-11 9.E-06 1.6E-11 2.E-06 1.0E-09 1.6E-09 2.E+00 8.1E-10 8.E-01 1.8E-10 2.E-01
F RM  6 Total TEQ -- -- -- -- 3.E-05 -- 2.E-05 -- 4.E-06 -- -- 3.E+00 -- 2.E+00 -- 3.E-01
F RM  6 Pesticides
F RM  6 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  6 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  6 Dieldrin 3.6E-01 ug/kg 1.6E+01 1.2E-07 2.E-06 6.4E-08 1.E-06 1.5E-08 2.E-07 5.0E-05 1.5E-06 3.E-02 7.5E-07 2.E-02 1.7E-07 3.E-03
F RM  6 Endrin 3.0E-03 ug/kg -- 1.0E-09 -- 5.3E-10 -- 1.2E-10 -- 3.0E-04 1.2E-08 4.E-05 6.2E-09 2.E-05 1.4E-09 5.E-06
F RM  6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  6 gamma-Hexachlorocyclohexane 4.0E-03 ug/kg 1.1E+00 1.4E-09 2.E-09 7.1E-10 8.E-10 1.6E-10 2.E-10 3.0E-04 1.6E-08 5.E-05 8.3E-09 3.E-05 1.9E-09 6.E-06
F RM  6 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  6 Heptachlor epoxide 1.8E-02 ug/kg 9.1E+00 6.2E-09 6.E-08 3.2E-09 3.E-08 7.2E-10 7.E-09 1.3E-05 7.2E-08 6.E-03 3.7E-08 3.E-03 8.4E-09 6.E-04
F RM  6 Total Chlordanes 4.5E+00 ug/kg 3.5E-01 1.5E-06 5.E-07 8.0E-07 3.E-07 1.8E-07 6.E-08 5.0E-04 1.8E-05 4.E-02 9.3E-06 2.E-02 2.1E-06 4.E-03
F RM  6 Total DDD 8.5E+00 ug/kg 2.4E-01 2.9E-06 7.E-07 1.5E-06 4.E-07 3.4E-07 8.E-08 5.0E-04 3.4E-05 7.E-02 1.7E-05 3.E-02 3.9E-06 8.E-03
F RM  6 Total DDE 1.3E+01 ug/kg 3.4E-01 4.3E-06 1.E-06 2.2E-06 8.E-07 5.0E-07 2.E-07 5.0E-04 5.0E-05 1.E-01 2.6E-05 5.E-02 5.8E-06 1.E-02
F RM  6 Total DDT 7.6E+00 ug/kg 3.4E-01 2.6E-06 9.E-07 1.3E-06 5.E-07 3.0E-07 1.E-07 5.0E-04 3.0E-05 6.E-02 1.6E-05 3.E-02 3.5E-06 7.E-03
F RM  6 Total Endosulfan 8.5E-02 ug/kg -- 2.9E-08 -- 1.5E-08 -- 3.4E-09 -- 6.0E-03 3.4E-07 6.E-05 1.8E-07 3.E-05 4.0E-08 7.E-06

Exposure Point Total 1.E-04 5.E-05 1.E-05
F RM  7 Metals
F RM  7 Aluminum 1.3E+00 mg/kg -- 4.5E-04 -- 2.3E-04 -- 5.2E-05 -- 1.0E+00 5.2E-03 5.E-03 2.7E-03 3.E-03 6.1E-04 6.E-04
F RM  7 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  7 Arsenic, inorganic 1.9E-02 mg/kg 1.5E+00 6.5E-06 1.E-05 3.4E-06 5.E-06 7.6E-07 1.E-06 3.0E-04 7.6E-05 3.E-01 3.9E-05 1.E-01 8.9E-06 3.E-02
F RM  7 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  7 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  7 Copper 4.9E-01 mg/kg -- 1.7E-04 -- 8.6E-05 -- 1.9E-05 -- 4.0E-02 1.9E-03 5.E-02 1.0E-03 3.E-02 2.3E-04 6.E-03
F RM  7 Lead 1.0E-02 mg/kg NL 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- NL 4.0E-05 -- 2.1E-05 -- 4.7E-06 --
F RM  7 Manganese 5.5E-01 mg/kg -- 1.9E-04 -- 9.7E-05 -- 2.2E-05 -- 1.4E-01 2.2E-03 2.E-02 1.1E-03 8.E-03 2.5E-04 2.E-03
F RM  7 Mercury 2.5E-01 mg/kg -- 8.4E-05 -- 4.3E-05 -- 9.8E-06 -- 1.0E-04 9.8E-04 1.E+01 5.1E-04 5.E+00 1.1E-04 1.E+00
F RM  7 Nickel 5.8E-02 mg/kg -- 2.0E-05 -- 1.0E-05 -- 2.3E-06 -- 2.0E-02 2.3E-04 1.E-02 1.2E-04 6.E-03 2.7E-05 1.E-03
F RM  7 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  7 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  7 Thallium 3.4E-03 mg/kg -- 1.2E-06 -- 6.0E-07 -- 1.4E-07 -- 6.6E-05 1.4E-05 2.E-01 7.0E-06 1.E-01 1.6E-06 2.E-02
F RM  7 Zinc 9.3E+00 mg/kg -- 3.2E-03 -- 1.6E-03 -- 3.7E-04 -- 3.0E-01 3.7E-02 1.E-01 1.9E-02 6.E-02 4.3E-03 1.E-02
F RM  7 Butyltins
F RM  7 Dibutyltin ion 8.8E-01 ug/kg -- 3.0E-07 -- 1.6E-07 -- 3.5E-08 -- 3.0E-04 3.5E-06 1.E-02 1.8E-06 6.E-03 4.1E-07 1.E-03
F RM  7 Tributyltin ion 4.8E-01 ug/kg -- 1.6E-07 -- 8.5E-08 -- 1.9E-08 -- 3.0E-04 1.9E-06 6.E-03 9.9E-07 3.E-03 2.2E-07 7.E-04
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 3.1E-01 ug/kg 2.9E-02 1.1E-07 3.E-09 5.5E-08 2.E-09 1.2E-08 4.E-10 7.0E-02 1.2E-06 2.E-05 6.4E-07 9.E-06 1.4E-07 2.E-06
F RM  7 2-Methylnaphthalene 7.7E-01 ug/kg -- 2.6E-07 -- 1.4E-07 -- 3.1E-08 -- 4.0E-03 3.1E-06 8.E-04 1.6E-06 4.E-04 3.6E-07 9.E-05
F RM  7 Acenaphthene 2.6E+00 ug/kg -- 8.9E-07 -- 4.6E-07 -- 1.0E-07 -- 6.0E-02 1.0E-05 2.E-04 5.4E-06 9.E-05 1.2E-06 2.E-05
F RM  7 Acenaphthylene 2.9E-01 ug/kg -- 9.9E-08 -- 5.1E-08 -- 1.2E-08 -- 6.0E-02 1.2E-06 2.E-05 6.0E-07 1.E-05 1.4E-07 2.E-06
F RM  7 Anthracene 8.2E-01 ug/kg -- 2.8E-07 -- 1.5E-07 -- 3.3E-08 -- 3.0E-01 3.3E-06 1.E-05 1.7E-06 6.E-06 3.8E-07 1.E-06
F RM  7 Benzo(a)anthracene 1.9E-01 ug/kg 7.3E-01 6.5E-08 5.E-08 3.4E-08 2.E-08 7.6E-09 6.E-09 -- 7.6E-07 -- 3.9E-07 -- 8.9E-08 --
F RM  7 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  7 Benzo(b)fluoranthene 1.3E-01 ug/kg 7.3E-01 4.5E-08 3.E-08 2.3E-08 2.E-08 5.2E-09 4.E-09 -- 5.2E-07 -- 2.7E-07 -- 6.1E-08 --
F RM  7 Benzo(g,h,i)perylene 9.3E-02 ug/kg -- 3.2E-08 -- 1.6E-08 -- 3.7E-09 -- 3.0E-02 3.7E-07 1.E-05 1.9E-07 6.E-06 4.3E-08 1.E-06
F RM  7 Benzo(k)fluoranthene 1.0E-01 ug/kg 7.3E-02 3.4E-08 3.E-09 1.8E-08 1.E-09 4.0E-09 3.E-10 -- 4.0E-07 -- 2.1E-07 -- 4.7E-08 --
F RM  7 Chrysene 2.7E-01 ug/kg 7.3E-03 9.3E-08 7.E-10 4.8E-08 3.E-10 1.1E-08 8.E-11 -- 1.1E-06 -- 5.6E-07 -- 1.3E-07 --
F RM  7 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  7 Dibenzothiophene 1.0E+00 ug/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 4.0E-02 4.0E-06 1.E-04 2.1E-06 5.E-05 4.7E-07 1.E-05
F RM  7 Fluoranthene 1.6E+00 ug/kg -- 5.5E-07 -- 2.8E-07 -- 6.4E-08 -- 4.0E-02 6.4E-06 2.E-04 3.3E-06 8.E-05 7.5E-07 2.E-05
F RM  7 Fluorene 1.6E+00 ug/kg -- 5.5E-07 -- 2.8E-07 -- 6.4E-08 -- 4.0E-02 6.4E-06 2.E-04 3.3E-06 8.E-05 7.5E-07 2.E-05
F RM  7 Indeno(1,2,3-cd)pyrene 1.1E-01 ug/kg 7.3E-01 3.8E-08 3.E-08 1.9E-08 1.E-08 4.4E-09 3.E-09 -- 4.4E-07 -- 2.3E-07 -- 5.1E-08 --
F RM  7 Naphthalene 1.4E+00 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 2.0E-02 5.6E-06 3.E-04 2.9E-06 1.E-04 6.5E-07 3.E-05
F RM  7 Phenanthrene 5.2E+00 ug/kg -- 1.8E-06 -- 9.2E-07 -- 2.1E-07 -- 3.0E-02 2.1E-05 7.E-04 1.1E-05 4.E-04 2.4E-06 8.E-05
F RM  7 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  7 Total Carcinogenic PAHs -- -- -- -- 1.E-07 -- 6.E-08 -- 1.E-08 -- -- -- -- -- -- --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  7 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  7 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  7 Semi-Volatile Organic Compounds
F RM  7 Benzyl alcohol 2.9E+01 ug/kg -- 9.9E-06 -- 5.1E-06 -- 1.2E-06 -- 5.0E-01 1.2E-04 2.E-04 6.0E-05 1.E-04 1.4E-05 3.E-05
F RM  7 Hexachlorobenzene 8.8E-01 ug/kg 1.6E+00 3.0E-07 5.E-07 1.6E-07 2.E-07 3.5E-08 6.E-08 8.0E-04 3.5E-06 4.E-03 1.8E-06 2.E-03 4.1E-07 5.E-04
F RM  7 Hexachlorobutadiene 1.7E-01 ug/kg 7.8E-02 5.7E-08 4.E-09 3.0E-08 2.E-09 6.7E-09 5.E-10 1.0E-03 6.7E-07 7.E-04 3.5E-07 3.E-04 7.8E-08 8.E-05
F RM  7 Phenols
F RM  7 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  7 Total PCB Congeners 2.1E+05 pg/g NA 7.2E-05 -- 3.7E-05 -- 8.4E-06 -- NA 8.4E-04 -- 4.4E-04 -- 9.8E-05 --
F RM  7 Total PCBs, Adjusted 2.0E+05 pg/g 2.0E+00 7.0E-05 1.E-04 3.6E-05 7.E-05 8.2E-06 2.E-05 2.0E-05 8.2E-04 4.E+01 4.2E-04 2.E+01 9.6E-05 5.E+00
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 8.7E+00 pg/g 1.3E+05 3.0E-09 4.E-04 1.5E-09 2.E-04 3.5E-10 5.E-05 1.0E-09 3.5E-08 3.E+01 1.8E-08 2.E+01 4.1E-09 4.E+00
F RM  7 Total PCB TEQ 7.0E-01 pg/g 1.3E+05 2.4E-10 3.E-05 1.2E-10 2.E-05 2.8E-11 4.E-06 1.0E-09 2.8E-09 3.E+00 1.4E-09 1.E+00 3.3E-10 3.E-01
F RM  7 Total TEQ -- -- -- -- 4.E-04 -- 2.E-04 -- 5.E-05 -- -- 4.E+01 -- 2.E+01 -- 4.E+00
F RM  7 Pesticides
F RM  7 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  7 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  7 beta-Hexachlorocyclohexane 5.0E-03 ug/kg 1.8E+00 1.7E-09 3.E-09 8.9E-10 2.E-09 2.0E-10 4.E-10 6.0E-04 2.0E-08 3.E-05 1.0E-08 2.E-05 2.3E-09 4.E-06
F RM  7 Dieldrin 3.1E-01 ug/kg 1.6E+01 1.1E-07 2.E-06 5.6E-08 9.E-07 1.3E-08 2.E-07 5.0E-05 1.3E-06 3.E-02 6.5E-07 1.E-02 1.5E-07 3.E-03
F RM  7 Endrin 4.0E-03 ug/kg -- 1.4E-09 -- 7.1E-10 -- 1.6E-10 -- 3.0E-04 1.6E-08 5.E-05 8.3E-09 3.E-05 1.9E-09 6.E-06
F RM  7 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  7 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  7 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  7 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  7 Heptachlor epoxide 1.4E-02 ug/kg 9.1E+00 4.8E-09 4.E-08 2.5E-09 2.E-08 5.6E-10 5.E-09 1.3E-05 5.6E-08 4.E-03 2.9E-08 2.E-03 6.5E-09 5.E-04
F RM  7 Total Chlordanes 1.5E+00 ug/kg 3.5E-01 5.2E-07 2.E-07 2.7E-07 9.E-08 6.1E-08 2.E-08 5.0E-04 6.1E-06 1.E-02 3.1E-06 6.E-03 7.1E-07 1.E-03
F RM  7 Total DDD 6.3E+01 ug/kg 2.4E-01 2.1E-05 5.E-06 1.1E-05 3.E-06 2.5E-06 6.E-07 5.0E-04 2.5E-04 5.E-01 1.3E-04 3.E-01 2.9E-05 6.E-02
F RM  7 Total DDE 5.9E+01 ug/kg 3.4E-01 2.0E-05 7.E-06 1.0E-05 4.E-06 2.4E-06 8.E-07 5.0E-04 2.4E-04 5.E-01 1.2E-04 2.E-01 2.7E-05 5.E-02
F RM  7 Total DDT 5.9E+01 ug/kg 3.4E-01 2.0E-05 7.E-06 1.0E-05 4.E-06 2.4E-06 8.E-07 5.0E-04 2.4E-04 5.E-01 1.2E-04 2.E-01 2.8E-05 6.E-02
F RM  7 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 6.E-04 3.E-04 7.E-05
F RM  8 Metals
F RM  8 Aluminum 3.5E+00 mg/kg -- 1.2E-03 -- 6.2E-04 -- 1.4E-04 -- 1.0E+00 1.4E-02 1.E-02 7.3E-03 7.E-03 1.6E-03 2.E-03
F RM  8 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  8 Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 6.2E-06 9.E-06 3.2E-06 5.E-06 7.2E-07 1.E-06 3.0E-04 7.2E-05 2.E-01 3.7E-05 1.E-01 8.4E-06 3.E-02
F RM  8 Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F RM  8 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  8 Copper 3.6E-01 mg/kg -- 1.2E-04 -- 6.3E-05 -- 1.4E-05 -- 4.0E-02 1.4E-03 4.E-02 7.4E-04 2.E-02 1.7E-04 4.E-03
F RM  8 Lead 7.0E-03 mg/kg NL 2.4E-06 -- 1.2E-06 -- 2.8E-07 -- NL 2.8E-05 -- 1.4E-05 -- 3.3E-06 --
F RM  8 Manganese 3.8E-01 mg/kg -- 1.3E-04 -- 6.7E-05 -- 1.5E-05 -- 1.4E-01 1.5E-03 1.E-02 7.8E-04 6.E-03 1.8E-04 1.E-03
F RM  8 Mercury 1.1E-01 mg/kg -- 3.9E-05 -- 2.0E-05 -- 4.5E-06 -- 1.0E-04 4.5E-04 5.E+00 2.3E-04 2.E+00 5.3E-05 5.E-01
F RM  8 Nickel 6.4E-02 mg/kg -- 2.2E-05 -- 1.1E-05 -- 2.6E-06 -- 2.0E-02 2.6E-04 1.E-02 1.3E-04 7.E-03 3.0E-05 1.E-03
F RM  8 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  8 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  8 Thallium 3.9E-03 mg/kg -- 1.3E-06 -- 6.9E-07 -- 1.6E-07 -- 6.6E-05 1.6E-05 2.E-01 8.1E-06 1.E-01 1.8E-06 3.E-02
F RM  8 Zinc 9.2E+00 mg/kg -- 3.1E-03 -- 1.6E-03 -- 3.7E-04 -- 3.0E-01 3.7E-02 1.E-01 1.9E-02 6.E-02 4.3E-03 1.E-02
F RM  8 Butyltins
F RM  8 Dibutyltin ion 5.0E-01 ug/kg -- 1.7E-07 -- 8.9E-08 -- 2.0E-08 -- 3.0E-04 2.0E-06 7.E-03 1.0E-06 3.E-03 2.3E-07 8.E-04
F RM  8 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 1.0E+00 ug/kg 2.9E-02 3.4E-07 1.E-08 1.8E-07 5.E-09 4.0E-08 1.E-09 7.0E-02 4.0E-06 6.E-05 2.1E-06 3.E-05 4.7E-07 7.E-06
F RM  8 2-Methylnaphthalene 1.8E+00 ug/kg -- 6.2E-07 -- 3.2E-07 -- 7.2E-08 -- 4.0E-03 7.2E-06 2.E-03 3.7E-06 9.E-04 8.4E-07 2.E-04
F RM  8 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  8 Acenaphthylene 2.5E+00 ug/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 6.0E-02 1.0E-05 2.E-04 5.2E-06 9.E-05 1.2E-06 2.E-05
F RM  8 Anthracene 3.6E+00 ug/kg -- 1.2E-06 -- 6.4E-07 -- 1.4E-07 -- 3.0E-01 1.4E-05 5.E-05 7.4E-06 2.E-05 1.7E-06 6.E-06
F RM  8 Benzo(a)anthracene 2.6E+00 ug/kg 7.3E-01 8.9E-07 7.E-07 4.6E-07 3.E-07 1.0E-07 8.E-08 -- 1.0E-05 -- 5.4E-06 -- 1.2E-06 --
F RM  8 Benzo(a)pyrene 2.5E+00 ug/kg 7.3E+00 8.6E-07 6.E-06 4.4E-07 3.E-06 1.0E-07 7.E-07 -- 1.0E-05 -- 5.2E-06 -- 1.2E-06 --
F RM  8 Benzo(b)fluoranthene 1.7E+00 ug/kg 7.3E-01 5.8E-07 4.E-07 3.0E-07 2.E-07 6.8E-08 5.E-08 -- 6.8E-06 -- 3.5E-06 -- 7.9E-07 --
F RM  8 Benzo(g,h,i)perylene 2.0E+00 ug/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 3.0E-02 8.0E-06 3.E-04 4.1E-06 1.E-04 9.3E-07 3.E-05
F RM  8 Benzo(k)fluoranthene 1.4E+00 ug/kg 7.3E-02 4.8E-07 4.E-08 2.5E-07 2.E-08 5.6E-08 4.E-09 -- 5.6E-06 -- 2.9E-06 -- 6.5E-07 --
F RM  8 Chrysene 2.9E+00 ug/kg 7.3E-03 9.9E-07 7.E-09 5.1E-07 4.E-09 1.2E-07 8.E-10 -- 1.2E-05 -- 6.0E-06 -- 1.4E-06 --
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  8 Dibenzo(a,h)anthracene 2.4E-01 ug/kg 7.3E+00 8.2E-08 6.E-07 4.3E-08 3.E-07 9.6E-09 7.E-08 -- 9.6E-07 -- 5.0E-07 -- 1.1E-07 --
F RM  8 Dibenzothiophene 2.1E+00 ug/kg -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 -- 4.0E-02 8.4E-06 2.E-04 4.3E-06 1.E-04 9.8E-07 2.E-05
F RM  8 Fluoranthene 1.2E+01 ug/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 4.0E-02 4.8E-05 1.E-03 2.5E-05 6.E-04 5.6E-06 1.E-04
F RM  8 Fluorene 2.5E+00 ug/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 4.0E-02 1.0E-05 3.E-04 5.2E-06 1.E-04 1.2E-06 3.E-05
F RM  8 Indeno(1,2,3-cd)pyrene 1.9E+00 ug/kg 7.3E-01 6.5E-07 5.E-07 3.4E-07 2.E-07 7.6E-08 6.E-08 -- 7.6E-06 -- 3.9E-06 -- 8.9E-07 --
F RM  8 Naphthalene 1.1E+01 ug/kg -- 3.8E-06 -- 1.9E-06 -- 4.4E-07 -- 2.0E-02 4.4E-05 2.E-03 2.3E-05 1.E-03 5.1E-06 3.E-04
F RM  8 Phenanthrene 2.2E+01 ug/kg -- 7.5E-06 -- 3.9E-06 -- 8.8E-07 -- 3.0E-02 8.8E-05 3.E-03 4.5E-05 2.E-03 1.0E-05 3.E-04
F RM  8 Pyrene 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 3.0E-02 5.2E-05 2.E-03 2.7E-05 9.E-04 6.1E-06 2.E-04
F RM  8 Total Carcinogenic PAHs -- -- -- -- 8.E-06 -- 4.E-06 -- 1.E-06 -- -- -- -- -- -- --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  8 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  8 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  8 Semi-Volatile Organic Compounds
F RM  8 Benzyl alcohol 2.6E+01 ug/kg -- 8.9E-06 -- 4.6E-06 -- 1.0E-06 -- 5.0E-01 1.0E-04 2.E-04 5.4E-05 1.E-04 1.2E-05 2.E-05
F RM  8 Hexachlorobenzene 3.5E-01 ug/kg 1.6E+00 1.2E-07 2.E-07 6.3E-08 1.E-07 1.4E-08 2.E-08 8.0E-04 1.4E-06 2.E-03 7.3E-07 9.E-04 1.6E-07 2.E-04
F RM  8 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 9.3E+01 ug/kg 2.0E+00 3.2E-05 6.E-05 1.6E-05 3.E-05 3.7E-06 7.E-06 2.0E-05 3.7E-04 2.E+01 1.9E-04 1.E+01 4.3E-05 2.E+00
F RM  8 Total PCB Congeners 5.2E+04 pg/g NA 1.8E-05 -- 9.1E-06 -- 2.1E-06 -- NA 2.1E-04 -- 1.1E-04 -- 2.4E-05 --
F RM  8 Total PCBs, Adjusted 4.7E+04 pg/g 2.0E+00 1.6E-05 3.E-05 8.3E-06 2.E-05 1.9E-06 4.E-06 2.0E-05 1.9E-04 9.E+00 9.7E-05 5.E+00 2.2E-05 1.E+00
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 6.2E-01 pg/g 1.3E+05 2.1E-10 3.E-05 1.1E-10 1.E-05 2.5E-11 3.E-06 1.0E-09 2.5E-09 2.E+00 1.3E-09 1.E+00 2.9E-10 3.E-01
F RM  8 Total PCB TEQ 4.0E-01 pg/g 1.3E+05 1.4E-10 2.E-05 7.2E-11 9.E-06 1.6E-11 2.E-06 1.0E-09 1.6E-09 2.E+00 8.3E-10 8.E-01 1.9E-10 2.E-01
F RM  8 Total TEQ -- -- -- -- 5.E-05 -- 2.E-05 -- 5.E-06 -- -- 4.E+00 -- 2.E+00 -- 5.E-01
F RM  8 Pesticides
F RM  8 Aldrin 5.0E-03 ug/kg 1.7E+01 1.7E-09 3.E-08 8.9E-10 2.E-08 2.0E-10 3.E-09 3.0E-05 2.0E-08 7.E-04 1.0E-08 3.E-04 2.3E-09 8.E-05
F RM  8 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  8 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  8 Dieldrin 1.4E+00 ug/kg 1.6E+01 4.8E-07 8.E-06 2.5E-07 4.E-06 5.6E-08 9.E-07 5.0E-05 5.6E-06 1.E-01 2.9E-06 6.E-02 6.5E-07 1.E-02
F RM  8 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 gamma-Hexachlorocyclohexane 3.0E-03 ug/kg 1.1E+00 1.0E-09 1.E-09 5.3E-10 6.E-10 1.2E-10 1.E-10 3.0E-04 1.2E-08 4.E-05 6.2E-09 2.E-05 1.4E-09 5.E-06
F RM  8 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  8 Heptachlor epoxide 1.6E-02 ug/kg 9.1E+00 5.5E-09 5.E-08 2.8E-09 3.E-08 6.4E-10 6.E-09 1.3E-05 6.4E-08 5.E-03 3.3E-08 3.E-03 7.5E-09 6.E-04
F RM  8 Total Chlordanes 5.4E+00 ug/kg 3.5E-01 1.9E-06 6.E-07 9.6E-07 3.E-07 2.2E-07 8.E-08 5.0E-04 2.2E-05 4.E-02 1.1E-05 2.E-02 2.5E-06 5.E-03
F RM  8 Total DDD 1.3E+01 ug/kg 2.4E-01 4.3E-06 1.E-06 2.2E-06 5.E-07 5.0E-07 1.E-07 5.0E-04 5.0E-05 1.E-01 2.6E-05 5.E-02 5.9E-06 1.E-02
F RM  8 Total DDE 2.2E+01 ug/kg 3.4E-01 7.5E-06 3.E-06 3.9E-06 1.E-06 8.8E-07 3.E-07 5.0E-04 8.8E-05 2.E-01 4.5E-05 9.E-02 1.0E-05 2.E-02
F RM  8 Total DDT 1.5E+01 ug/kg 3.4E-01 5.2E-06 2.E-06 2.7E-06 9.E-07 6.1E-07 2.E-07 5.0E-04 6.1E-05 1.E-01 3.1E-05 6.E-02 7.1E-06 1.E-02
F RM  8 Total Endosulfan 7.7E-02 ug/kg -- 2.6E-08 -- 1.4E-08 -- 3.1E-09 -- 6.0E-03 3.1E-07 5.E-05 1.6E-07 3.E-05 3.6E-08 6.E-06

Exposure Point Total 1.E-04 6.E-05 1.E-05
F RM  9 Metals
F RM  9 Aluminum 3.4E+00 mg/kg -- 1.1E-03 -- 5.9E-04 -- 1.3E-04 -- 1.0E+00 1.3E-02 1.E-02 6.9E-03 7.E-03 1.6E-03 2.E-03
F RM  9 Antimony 5.0E-03 mg/kg -- 1.7E-06 -- 8.9E-07 -- 2.0E-07 -- 4.0E-04 2.0E-05 5.E-02 1.0E-05 3.E-02 2.3E-06 6.E-03
F RM  9 Arsenic, inorganic 1.9E-02 mg/kg 1.5E+00 6.5E-06 1.E-05 3.4E-06 5.E-06 7.6E-07 1.E-06 3.0E-04 7.6E-05 3.E-01 3.9E-05 1.E-01 8.9E-06 3.E-02
F RM  9 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  9 Chromium 9.0E-01 mg/kg -- 3.1E-04 -- 1.6E-04 -- 3.6E-05 -- 1.5E+00 3.6E-03 2.E-03 1.9E-03 1.E-03 4.2E-04 3.E-04
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  9 Copper 3.9E-01 mg/kg -- 1.4E-04 -- 7.0E-05 -- 1.6E-05 -- 4.0E-02 1.6E-03 4.E-02 8.1E-04 2.E-02 1.8E-04 5.E-03
F RM  9 Lead 9.0E-03 mg/kg NL 3.1E-06 -- 1.6E-06 -- 3.6E-07 -- NL 3.6E-05 -- 1.9E-05 -- 4.2E-06 --
F RM  9 Manganese 4.6E-01 mg/kg -- 1.6E-04 -- 8.2E-05 -- 1.8E-05 -- 1.4E-01 1.8E-03 1.E-02 9.5E-04 7.E-03 2.2E-04 2.E-03
F RM  9 Mercury 3.5E-01 mg/kg -- 1.2E-04 -- 6.2E-05 -- 1.4E-05 -- 1.0E-04 1.4E-03 1.E+01 7.2E-04 7.E+00 1.6E-04 2.E+00
F RM  9 Nickel 7.4E-02 mg/kg -- 2.5E-05 -- 1.3E-05 -- 3.0E-06 -- 2.0E-02 3.0E-04 1.E-02 1.5E-04 8.E-03 3.5E-05 2.E-03
F RM  9 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  9 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  9 Thallium 2.7E-03 mg/kg -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 -- 6.6E-05 1.1E-05 2.E-01 5.6E-06 8.E-02 1.3E-06 2.E-02
F RM  9 Zinc 9.6E+00 mg/kg -- 3.3E-03 -- 1.7E-03 -- 3.8E-04 -- 3.0E-01 3.8E-02 1.E-01 2.0E-02 7.E-02 4.5E-03 1.E-02
F RM  9 Butyltins
F RM  9 Dibutyltin ion 5.6E-01 ug/kg -- 1.9E-07 -- 9.9E-08 -- 2.2E-08 -- 3.0E-04 2.2E-06 7.E-03 1.2E-06 4.E-03 2.6E-07 9.E-04
F RM  9 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  9 PAHs
F RM  9 1-Methylnaphthalene 3.5E-01 ug/kg 2.9E-02 1.2E-07 3.E-09 6.2E-08 2.E-09 1.4E-08 4.E-10 7.0E-02 1.4E-06 2.E-05 7.2E-07 1.E-05 1.6E-07 2.E-06
F RM  9 2-Methylnaphthalene 9.5E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 3.8E-08 -- 4.0E-03 3.8E-06 1.E-03 2.0E-06 5.E-04 4.4E-07 1.E-04
F RM  9 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  9 Acenaphthylene 5.3E-01 ug/kg -- 1.8E-07 -- 9.4E-08 -- 2.1E-08 -- 6.0E-02 2.1E-06 4.E-05 1.1E-06 2.E-05 2.5E-07 4.E-06
F RM  9 Anthracene 5.5E-01 ug/kg -- 1.9E-07 -- 9.7E-08 -- 2.2E-08 -- 3.0E-01 2.2E-06 7.E-06 1.1E-06 4.E-06 2.6E-07 9.E-07
F RM  9 Benzo(a)anthracene 7.3E-01 ug/kg 7.3E-01 2.5E-07 2.E-07 1.3E-07 9.E-08 2.9E-08 2.E-08 -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 --
F RM  9 Benzo(a)pyrene 4.8E-01 ug/kg 7.3E+00 1.6E-07 1.E-06 8.5E-08 6.E-07 1.9E-08 1.E-07 -- 1.9E-06 -- 9.9E-07 -- 2.2E-07 --
F RM  9 Benzo(b)fluoranthene 3.0E-01 ug/kg 7.3E-01 1.0E-07 8.E-08 5.3E-08 4.E-08 1.2E-08 9.E-09 -- 1.2E-06 -- 6.2E-07 -- 1.4E-07 --
F RM  9 Benzo(g,h,i)perylene 7.2E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 2.9E-08 -- 3.0E-02 2.9E-06 1.E-04 1.5E-06 5.E-05 3.4E-07 1.E-05
F RM  9 Benzo(k)fluoranthene 4.7E-01 ug/kg 7.3E-02 1.6E-07 1.E-08 8.3E-08 6.E-09 1.9E-08 1.E-09 -- 1.9E-06 -- 9.7E-07 -- 2.2E-07 --
F RM  9 Chrysene 7.2E-01 ug/kg 7.3E-03 2.5E-07 2.E-09 1.3E-07 9.E-10 2.9E-08 2.E-10 -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 --
F RM  9 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  9 Dibenzothiophene 4.3E-01 ug/kg -- 1.5E-07 -- 7.6E-08 -- 1.7E-08 -- 4.0E-02 1.7E-06 4.E-05 8.9E-07 2.E-05 2.0E-07 5.E-06
F RM  9 Fluoranthene 2.5E+00 ug/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 4.0E-02 1.0E-05 3.E-04 5.2E-06 1.E-04 1.2E-06 3.E-05
F RM  9 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  9 Indeno(1,2,3-cd)pyrene 8.7E-01 ug/kg 7.3E-01 3.0E-07 2.E-07 1.5E-07 1.E-07 3.5E-08 3.E-08 -- 3.5E-06 -- 1.8E-06 -- 4.1E-07 --
F RM  9 Naphthalene 1.8E+00 ug/kg -- 6.2E-07 -- 3.2E-07 -- 7.2E-08 -- 2.0E-02 7.2E-06 4.E-04 3.7E-06 2.E-04 8.4E-07 4.E-05
F RM  9 Phenanthrene 4.4E+00 ug/kg -- 1.5E-06 -- 7.8E-07 -- 1.8E-07 -- 3.0E-02 1.8E-05 6.E-04 9.1E-06 3.E-04 2.1E-06 7.E-05
F RM  9 Pyrene 2.8E+00 ug/kg -- 9.6E-07 -- 5.0E-07 -- 1.1E-07 -- 3.0E-02 1.1E-05 4.E-04 5.8E-06 2.E-04 1.3E-06 4.E-05
F RM  9 Total Carcinogenic PAHs -- -- -- -- 2.E-06 -- 9.E-07 -- 2.E-07 -- -- -- -- -- -- --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 4.5E-05 6.E-07 2.3E-05 3.E-07 5.2E-06 7.E-08 2.0E-02 5.2E-04 3.E-02 2.7E-04 1.E-02 6.1E-05 3.E-03
F RM  9 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  9 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  9 Semi-Volatile Organic Compounds
F RM  9 Benzyl alcohol 2.8E+01 ug/kg -- 9.6E-06 -- 5.0E-06 -- 1.1E-06 -- 5.0E-01 1.1E-04 2.E-04 5.8E-05 1.E-04 1.3E-05 3.E-05
F RM  9 Hexachlorobenzene 5.2E-01 ug/kg 1.6E+00 1.8E-07 3.E-07 9.2E-08 1.E-07 2.1E-08 3.E-08 8.0E-04 2.1E-06 3.E-03 1.1E-06 1.E-03 2.4E-07 3.E-04
F RM  9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 7.2E+01 ug/kg 2.0E+00 2.5E-05 5.E-05 1.3E-05 3.E-05 2.9E-06 6.E-06 2.0E-05 2.9E-04 1.E+01 1.5E-04 7.E+00 3.4E-05 2.E+00
F RM  9 Total PCB Congeners 1.0E+05 pg/g NA 3.6E-05 -- 1.8E-05 -- 4.2E-06 -- NA 4.2E-04 -- 2.2E-04 -- 4.9E-05 --
F RM  9 Total PCBs, Adjusted 9.6E+04 pg/g 2.0E+00 3.3E-05 7.E-05 1.7E-05 3.E-05 3.8E-06 8.E-06 2.0E-05 3.8E-04 2.E+01 2.0E-04 1.E+01 4.5E-05 2.E+00
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 4.5E-01 pg/g 1.3E+05 1.5E-10 2.E-05 8.0E-11 1.E-05 1.8E-11 2.E-06 1.0E-09 1.8E-09 2.E+00 9.3E-10 9.E-01 2.1E-10 2.E-01
F RM  9 Total PCB TEQ 1.0E+00 pg/g 1.3E+05 3.6E-10 5.E-05 1.8E-10 2.E-05 4.2E-11 5.E-06 1.0E-09 4.2E-09 4.E+00 2.1E-09 2.E+00 4.8E-10 5.E-01
F RM  9 Total TEQ -- -- -- -- 7.E-05 -- 3.E-05 -- 8.E-06 -- -- 6.E+00 -- 3.E+00 -- 7.E-01
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  9 Pesticides
F RM  9 Aldrin 1.1E-02 ug/kg 1.7E+01 3.8E-09 6.E-08 1.9E-09 3.E-08 4.4E-10 7.E-09 3.0E-05 4.4E-08 1.E-03 2.3E-08 8.E-04 5.1E-09 2.E-04
F RM  9 alpha-Hexachlorocyclohexane 6.0E-03 ug/kg 6.3E+00 2.1E-09 1.E-08 1.1E-09 7.E-09 2.4E-10 2.E-09 8.0E-03 2.4E-08 3.E-06 1.2E-08 2.E-06 2.8E-09 4.E-07
F RM  9 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  9 Dieldrin 1.0E+00 ug/kg 1.6E+01 3.4E-07 5.E-06 1.8E-07 3.E-06 4.0E-08 6.E-07 5.0E-05 4.0E-06 8.E-02 2.1E-06 4.E-02 4.7E-07 9.E-03
F RM  9 Endrin 5.0E-03 ug/kg -- 1.7E-09 -- 8.9E-10 -- 2.0E-10 -- 3.0E-04 2.0E-08 7.E-05 1.0E-08 3.E-05 2.3E-09 8.E-06
F RM  9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  9 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  9 gamma-Hexachlorocyclohexane 5.0E-03 ug/kg 1.1E+00 1.7E-09 2.E-09 8.9E-10 1.E-09 2.0E-10 2.E-10 3.0E-04 2.0E-08 7.E-05 1.0E-08 3.E-05 2.3E-09 8.E-06
F RM  9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  9 Heptachlor epoxide 2.4E-02 ug/kg 9.1E+00 8.2E-09 7.E-08 4.3E-09 4.E-08 9.6E-10 9.E-09 1.3E-05 9.6E-08 7.E-03 5.0E-08 4.E-03 1.1E-08 9.E-04
F RM  9 Total Chlordanes 2.5E+00 ug/kg 3.5E-01 8.7E-07 3.E-07 4.5E-07 2.E-07 1.0E-07 4.E-08 5.0E-04 1.0E-05 2.E-02 5.3E-06 1.E-02 1.2E-06 2.E-03
F RM  9 Total DDD 3.2E+00 ug/kg 2.4E-01 1.1E-06 3.E-07 5.7E-07 1.E-07 1.3E-07 3.E-08 5.0E-04 1.3E-05 3.E-02 6.6E-06 1.E-02 1.5E-06 3.E-03
F RM  9 Total DDE 1.6E+01 ug/kg 3.4E-01 5.4E-06 2.E-06 2.8E-06 1.E-06 6.4E-07 2.E-07 5.0E-04 6.4E-05 1.E-01 3.3E-05 7.E-02 7.4E-06 1.E-02
F RM  9 Total DDT 9.3E+00 ug/kg 3.4E-01 3.2E-06 1.E-06 1.6E-06 6.E-07 3.7E-07 1.E-07 5.0E-04 3.7E-05 7.E-02 1.9E-05 4.E-02 4.3E-06 9.E-03
F RM  9 Total Endosulfan 9.8E-02 ug/kg -- 3.4E-08 -- 1.7E-08 -- 3.9E-09 -- 6.0E-03 3.9E-07 7.E-05 2.0E-07 3.E-05 4.6E-08 8.E-06

Exposure Point Total 2.E-04 8.E-05 2.E-05
F RM  10 Metals
F RM  10 Aluminum 4.1E+00 mg/kg -- 1.4E-03 -- 7.3E-04 -- 1.6E-04 -- 1.0E+00 1.6E-02 2.E-02 8.5E-03 8.E-03 1.9E-03 2.E-03
F RM  10 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  10 Arsenic, inorganic 1.5E-02 mg/kg 1.5E+00 5.1E-06 8.E-06 2.7E-06 4.E-06 6.0E-07 9.E-07 3.0E-04 6.0E-05 2.E-01 3.1E-05 1.E-01 7.0E-06 2.E-02
F RM  10 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  10 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  10 Copper 3.5E-01 mg/kg -- 1.2E-04 -- 6.1E-05 -- 1.4E-05 -- 4.0E-02 1.4E-03 3.E-02 7.1E-04 2.E-02 1.6E-04 4.E-03
F RM  10 Lead 2.2E-02 mg/kg NL 7.5E-06 -- 3.9E-06 -- 8.8E-07 -- NL 8.8E-05 -- 4.5E-05 -- 1.0E-05 --
F RM  10 Manganese 4.7E-01 mg/kg -- 1.6E-04 -- 8.3E-05 -- 1.9E-05 -- 1.4E-01 1.9E-03 1.E-02 9.7E-04 7.E-03 2.2E-04 2.E-03
F RM  10 Mercury 2.4E-01 mg/kg -- 8.1E-05 -- 4.2E-05 -- 9.4E-06 -- 1.0E-04 9.4E-04 9.E+00 4.9E-04 5.E+00 1.1E-04 1.E+00
F RM  10 Nickel 4.5E-02 mg/kg -- 1.5E-05 -- 8.0E-06 -- 1.8E-06 -- 2.0E-02 1.8E-04 9.E-03 9.3E-05 5.E-03 2.1E-05 1.E-03
F RM  10 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  10 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  10 Thallium 2.6E-03 mg/kg -- 8.9E-07 -- 4.6E-07 -- 1.0E-07 -- 6.6E-05 1.0E-05 2.E-01 5.4E-06 8.E-02 1.2E-06 2.E-02
F RM  10 Zinc 7.9E+00 mg/kg -- 2.7E-03 -- 1.4E-03 -- 3.2E-04 -- 3.0E-01 3.2E-02 1.E-01 1.6E-02 5.E-02 3.7E-03 1.E-02
F RM  10 Butyltins
F RM  10 Dibutyltin ion 4.4E-01 ug/kg -- 1.5E-07 -- 7.8E-08 -- 1.8E-08 -- 3.0E-04 1.8E-06 6.E-03 9.1E-07 3.E-03 2.1E-07 7.E-04
F RM  10 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 7.3E-01 ug/kg 2.9E-02 2.5E-07 7.E-09 1.3E-07 4.E-09 2.9E-08 8.E-10 7.0E-02 2.9E-06 4.E-05 1.5E-06 2.E-05 3.4E-07 5.E-06
F RM  10 2-Methylnaphthalene 6.5E-01 ug/kg -- 2.2E-07 -- 1.2E-07 -- 2.6E-08 -- 4.0E-03 2.6E-06 7.E-04 1.3E-06 3.E-04 3.0E-07 8.E-05
F RM  10 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  10 Acenaphthylene 1.8E-01 ug/kg -- 6.2E-08 -- 3.2E-08 -- 7.2E-09 -- 6.0E-02 7.2E-07 1.E-05 3.7E-07 6.E-06 8.4E-08 1.E-06
F RM  10 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
F RM  10 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  10 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Dibenzothiophene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  10 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  10 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  10 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Naphthalene 6.7E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.7E-08 -- 2.0E-02 2.7E-06 1.E-04 1.4E-06 7.E-05 3.1E-07 2.E-05
F RM  10 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  10 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  10 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 6.9E+01 ug/kg 1.4E-02 2.4E-05 3.E-07 1.2E-05 2.E-07 2.8E-06 4.E-08 2.0E-02 2.8E-04 1.E-02 1.4E-04 7.E-03 3.2E-05 2.E-03
F RM  10 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  10 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  10 Semi-Volatile Organic Compounds
F RM  10 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  10 Hexachlorobenzene 3.3E-01 ug/kg 1.6E+00 1.1E-07 2.E-07 5.8E-08 9.E-08 1.3E-08 2.E-08 8.0E-04 1.3E-06 2.E-03 6.8E-07 8.E-04 1.5E-07 2.E-04
F RM  10 Hexachlorobutadiene 6.0E-03 ug/kg 7.8E-02 2.1E-09 2.E-10 1.1E-09 8.E-11 2.4E-10 2.E-11 1.0E-03 2.4E-08 2.E-05 1.2E-08 1.E-05 2.8E-09 3.E-06
F RM  10 Phenols
F RM  10 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  10 Total PCB Congeners 1.2E+05 pg/g NA 4.2E-05 -- 2.2E-05 -- 4.9E-06 -- NA 4.9E-04 -- 2.5E-04 -- 5.7E-05 --
F RM  10 Total PCBs, Adjusted 1.2E+05 pg/g 2.0E+00 4.0E-05 8.E-05 2.1E-05 4.E-05 4.7E-06 9.E-06 2.0E-05 4.7E-04 2.E+01 2.4E-04 1.E+01 5.5E-05 3.E+00
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 4.3E-01 pg/g 1.3E+05 1.5E-10 2.E-05 7.7E-11 1.E-05 1.7E-11 2.E-06 1.0E-09 1.7E-09 2.E+00 9.0E-10 9.E-01 2.0E-10 2.E-01
F RM  10 Total PCB TEQ 6.1E-01 pg/g 1.3E+05 2.1E-10 3.E-05 1.1E-10 1.E-05 2.4E-11 3.E-06 1.0E-09 2.4E-09 2.E+00 1.3E-09 1.E+00 2.9E-10 3.E-01
F RM  10 Total TEQ -- -- -- -- 5.E-05 -- 2.E-05 -- 5.E-06 -- -- 4.E+00 -- 2.E+00 -- 5.E-01
F RM  10 Pesticides
F RM  10 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  10 alpha-Hexachlorocyclohexane 5.0E-03 ug/kg 6.3E+00 1.7E-09 1.E-08 8.9E-10 6.E-09 2.0E-10 1.E-09 8.0E-03 2.0E-08 3.E-06 1.0E-08 1.E-06 2.3E-09 3.E-07
F RM  10 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  10 Dieldrin 2.8E-01 ug/kg 1.6E+01 9.7E-08 2.E-06 5.0E-08 8.E-07 1.1E-08 2.E-07 5.0E-05 1.1E-06 2.E-02 5.9E-07 1.E-02 1.3E-07 3.E-03
F RM  10 Endrin 4.5E-03 ug/kg -- 1.5E-09 -- 8.0E-10 -- 1.8E-10 -- 3.0E-04 1.8E-08 6.E-05 9.3E-09 3.E-05 2.1E-09 7.E-06
F RM  10 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  10 Endrin ketone 1.1E-02 ug/kg -- 3.7E-09 -- 1.9E-09 -- 4.3E-10 -- 3.0E-04 4.3E-08 1.E-04 2.2E-08 7.E-05 5.0E-09 2.E-05
F RM  10 gamma-Hexachlorocyclohexane 1.1E-02 ug/kg 1.1E+00 3.8E-09 4.E-09 1.9E-09 2.E-09 4.4E-10 5.E-10 3.0E-04 4.4E-08 1.E-04 2.3E-08 8.E-05 5.1E-09 2.E-05
F RM  10 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  10 Heptachlor epoxide 1.6E-02 ug/kg 9.1E+00 5.5E-09 5.E-08 2.8E-09 3.E-08 6.4E-10 6.E-09 1.3E-05 6.4E-08 5.E-03 3.3E-08 3.E-03 7.5E-09 6.E-04
F RM  10 Total Chlordanes 1.3E+00 ug/kg 3.5E-01 4.6E-07 2.E-07 2.4E-07 8.E-08 5.3E-08 2.E-08 5.0E-04 5.3E-06 1.E-02 2.7E-06 5.E-03 6.2E-07 1.E-03
F RM  10 Total DDD 3.0E+00 ug/kg 2.4E-01 1.0E-06 2.E-07 5.3E-07 1.E-07 1.2E-07 3.E-08 5.0E-04 1.2E-05 2.E-02 6.2E-06 1.E-02 1.4E-06 3.E-03
F RM  10 Total DDE 8.6E+00 ug/kg 3.4E-01 3.0E-06 1.E-06 1.5E-06 5.E-07 3.4E-07 1.E-07 5.0E-04 3.4E-05 7.E-02 1.8E-05 4.E-02 4.0E-06 8.E-03
F RM  10 Total DDT 3.9E+00 ug/kg 3.4E-01 1.3E-06 5.E-07 6.9E-07 2.E-07 1.6E-07 5.E-08 5.0E-04 1.6E-05 3.E-02 8.1E-06 2.E-02 1.8E-06 4.E-03
F RM  10 Total Endosulfan 6.6E-02 ug/kg -- 2.2E-08 -- 1.2E-08 -- 2.6E-09 -- 6.0E-03 2.6E-07 4.E-05 1.4E-07 2.E-05 3.1E-08 5.E-06

Exposure Point Total 1.E-04 7.E-05 2.E-05
F RM  11 Metals
F RM  11 Aluminum 1.3E+00 mg/kg -- 4.3E-04 -- 2.2E-04 -- 5.0E-05 -- 1.0E+00 5.0E-03 5.E-03 2.6E-03 3.E-03 5.8E-04 6.E-04
F RM  11 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  11 Arsenic, inorganic 1.6E-02 mg/kg 1.5E+00 5.5E-06 8.E-06 2.8E-06 4.E-06 6.4E-07 1.E-06 3.0E-04 6.4E-05 2.E-01 3.3E-05 1.E-01 7.5E-06 2.E-02
F RM  11 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  11 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  11 Copper 4.0E-01 mg/kg -- 1.4E-04 -- 7.1E-05 -- 1.6E-05 -- 4.0E-02 1.6E-03 4.E-02 8.3E-04 2.E-02 1.9E-04 5.E-03
F RM  11 Lead 2.3E-02 mg/kg NL 7.9E-06 -- 4.1E-06 -- 9.2E-07 -- NL 9.2E-05 -- 4.8E-05 -- 1.1E-05 --
F RM  11 Manganese 4.4E-01 mg/kg -- 1.5E-04 -- 7.8E-05 -- 1.8E-05 -- 1.4E-01 1.8E-03 1.E-02 9.2E-04 7.E-03 2.1E-04 1.E-03
F RM  11 Mercury 1.9E-01 mg/kg -- 6.5E-05 -- 3.3E-05 -- 7.6E-06 -- 1.0E-04 7.6E-04 8.E+00 3.9E-04 4.E+00 8.8E-05 9.E-01
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  11 Nickel 5.5E-02 mg/kg -- 1.9E-05 -- 9.7E-06 -- 2.2E-06 -- 2.0E-02 2.2E-04 1.E-02 1.1E-04 6.E-03 2.6E-05 1.E-03
F RM  11 Selenium 4.5E+00 mg/kg -- 1.5E-03 -- 8.0E-04 -- 1.8E-04 -- 5.0E-03 1.8E-02 4.E+00 9.3E-03 2.E+00 2.1E-03 4.E-01
F RM  11 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  11 Thallium 2.7E-03 mg/kg -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 -- 6.6E-05 1.1E-05 2.E-01 5.6E-06 8.E-02 1.3E-06 2.E-02
F RM  11 Zinc 9.2E+00 mg/kg -- 3.1E-03 -- 1.6E-03 -- 3.7E-04 -- 3.0E-01 3.7E-02 1.E-01 1.9E-02 6.E-02 4.3E-03 1.E-02
F RM  11 Butyltins
F RM  11 Dibutyltin ion 2.8E-01 ug/kg -- 9.6E-08 -- 5.0E-08 -- 1.1E-08 -- 3.0E-04 1.1E-06 4.E-03 5.8E-07 2.E-03 1.3E-07 4.E-04
F RM  11 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 4.1E-01 ug/kg 2.9E-02 1.4E-07 4.E-09 7.3E-08 2.E-09 1.6E-08 5.E-10 7.0E-02 1.6E-06 2.E-05 8.5E-07 1.E-05 1.9E-07 3.E-06
F RM  11 2-Methylnaphthalene 5.2E-01 ug/kg -- 1.8E-07 -- 9.2E-08 -- 2.1E-08 -- 4.0E-03 2.1E-06 5.E-04 1.1E-06 3.E-04 2.4E-07 6.E-05
F RM  11 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  11 Acenaphthylene 1.4E-01 ug/kg -- 4.8E-08 -- 2.5E-08 -- 5.6E-09 -- 6.0E-02 5.6E-07 9.E-06 2.9E-07 5.E-06 6.5E-08 1.E-06
F RM  11 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
F RM  11 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  11 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Dibenzothiophene 1.5E-01 ug/kg -- 5.1E-08 -- 2.7E-08 -- 6.0E-09 -- 4.0E-02 6.0E-07 2.E-05 3.1E-07 8.E-06 7.0E-08 2.E-06
F RM  11 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  11 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  11 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Naphthalene 7.9E-01 ug/kg -- 2.7E-07 -- 1.4E-07 -- 3.2E-08 -- 2.0E-02 3.2E-06 2.E-04 1.6E-06 8.E-05 3.7E-07 2.E-05
F RM  11 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  11 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  11 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  11 Dibutyl phthalate 3.9E+01 ug/kg -- 1.3E-05 -- 6.9E-06 -- 1.6E-06 -- 1.0E-01 1.6E-04 2.E-03 8.1E-05 8.E-04 1.8E-05 2.E-04
F RM  11 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  11 Semi-Volatile Organic Compounds
F RM  11 Benzyl alcohol 2.5E+01 ug/kg -- 8.6E-06 -- 4.4E-06 -- 1.0E-06 -- 5.0E-01 1.0E-04 2.E-04 5.2E-05 1.E-04 1.2E-05 2.E-05
F RM  11 Hexachlorobenzene 3.7E-01 ug/kg 1.6E+00 1.3E-07 2.E-07 6.6E-08 1.E-07 1.5E-08 2.E-08 8.0E-04 1.5E-06 2.E-03 7.7E-07 1.E-03 1.7E-07 2.E-04
F RM  11 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  11 Total PCB Congeners 1.5E+06 pg/g NA 5.1E-04 -- 2.6E-04 -- 5.9E-05 -- NA 5.9E-03 -- 3.1E-03 -- 6.9E-04 --
F RM  11 Total PCBs, Adjusted 1.5E+06 pg/g 2.0E+00 5.0E-04 1.E-03 2.6E-04 5.E-04 5.8E-05 1.E-04 2.0E-05 5.8E-03 3.E+02 3.0E-03 1.E+02 6.8E-04 3.E+01
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 4.7E-01 pg/g 1.3E+05 1.6E-10 2.E-05 8.3E-11 1.E-05 1.9E-11 2.E-06 1.0E-09 1.9E-09 2.E+00 9.6E-10 1.E+00 2.2E-10 2.E-01
F RM  11 Total PCB TEQ 2.1E+00 pg/g 1.3E+05 7.1E-10 9.E-05 3.7E-10 5.E-05 8.2E-11 1.E-05 1.0E-09 8.2E-09 8.E+00 4.3E-09 4.E+00 9.6E-10 1.E+00
F RM  11 Total TEQ -- -- -- -- 1.E-04 -- 6.E-05 -- 1.E-05 -- -- 1.E+01 -- 5.E+00 -- 1.E+00
F RM  11 Pesticides
F RM  11 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  11 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  11 beta-Hexachlorocyclohexane 5.0E-03 ug/kg 1.8E+00 1.7E-09 3.E-09 8.9E-10 2.E-09 2.0E-10 4.E-10 6.0E-04 2.0E-08 3.E-05 1.0E-08 2.E-05 2.3E-09 4.E-06
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F RM  11 Dieldrin 3.3E-01 ug/kg 1.6E+01 1.1E-07 2.E-06 5.8E-08 9.E-07 1.3E-08 2.E-07 5.0E-05 1.3E-06 3.E-02 6.7E-07 1.E-02 1.5E-07 3.E-03
F RM  11 Endrin 1.1E-02 ug/kg -- 3.8E-09 -- 1.9E-09 -- 4.4E-10 -- 3.0E-04 4.4E-08 1.E-04 2.3E-08 8.E-05 5.1E-09 2.E-05
F RM  11 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  11 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  11 gamma-Hexachlorocyclohexane 6.0E-03 ug/kg 1.1E+00 2.1E-09 2.E-09 1.1E-09 1.E-09 2.4E-10 3.E-10 3.0E-04 2.4E-08 8.E-05 1.2E-08 4.E-05 2.8E-09 9.E-06
F RM  11 Heptachlor 5.0E-03 ug/kg 4.5E+00 1.7E-09 8.E-09 8.9E-10 4.E-09 2.0E-10 9.E-10 5.0E-04 2.0E-08 4.E-05 1.0E-08 2.E-05 2.3E-09 5.E-06
F RM  11 Heptachlor epoxide 1.8E-02 ug/kg 9.1E+00 6.2E-09 6.E-08 3.2E-09 3.E-08 7.2E-10 7.E-09 1.3E-05 7.2E-08 6.E-03 3.7E-08 3.E-03 8.4E-09 6.E-04
F RM  11 Total Chlordanes 1.4E+00 ug/kg 3.5E-01 4.9E-07 2.E-07 2.5E-07 9.E-08 5.7E-08 2.E-08 5.0E-04 5.7E-06 1.E-02 3.0E-06 6.E-03 6.7E-07 1.E-03
F RM  11 Total DDD 7.5E-01 ug/kg 2.4E-01 2.6E-07 6.E-08 1.3E-07 3.E-08 3.0E-08 7.E-09 5.0E-04 3.0E-06 6.E-03 1.6E-06 3.E-03 3.5E-07 7.E-04
F RM  11 Total DDE 5.8E+00 ug/kg 3.4E-01 2.0E-06 7.E-07 1.0E-06 3.E-07 2.3E-07 8.E-08 5.0E-04 2.3E-05 5.E-02 1.2E-05 2.E-02 2.7E-06 5.E-03
F RM  11 Total DDT 8.1E-01 ug/kg 3.4E-01 2.8E-07 9.E-08 1.4E-07 5.E-08 3.2E-08 1.E-08 5.0E-04 3.2E-06 6.E-03 1.7E-06 3.E-03 3.8E-07 8.E-04
F RM  11 Total Endosulfan 7.6E-02 ug/kg -- 2.6E-08 -- 1.3E-08 -- 3.0E-09 -- 6.0E-03 3.0E-07 5.E-05 1.6E-07 3.E-05 3.5E-08 6.E-06

Exposure Point Total 1.E-03 6.E-04 1.E-04
F Study Area Wide Metals
F Study Area Wide Aluminum 2.7E+00 mg/kg -- 9.2E-04 -- 4.8E-04 -- 1.1E-04 -- 1.0E+00 1.1E-02 1.E-02 5.6E-03 6.E-03 1.3E-03 1.E-03
F Study Area Wide Antimony 5.0E-03 mg/kg -- 1.7E-06 -- 8.9E-07 -- 2.0E-07 -- 4.0E-04 2.0E-05 5.E-02 1.0E-05 3.E-02 2.3E-06 6.E-03
F Study Area Wide Arsenic, inorganic 2.1E-02 mg/kg 1.5E+00 7.3E-06 1.E-05 3.8E-06 6.E-06 8.6E-07 1.E-06 3.0E-04 8.6E-05 3.E-01 4.4E-05 1.E-01 1.0E-05 3.E-02
F Study Area Wide Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F Study Area Wide Chromium 9.0E-01 mg/kg -- 3.1E-04 -- 1.6E-04 -- 3.6E-05 -- 1.5E+00 3.6E-03 2.E-03 1.9E-03 1.E-03 4.2E-04 3.E-04
F Study Area Wide Copper 4.7E-01 mg/kg -- 1.6E-04 -- 8.3E-05 -- 1.9E-05 -- 4.0E-02 1.9E-03 5.E-02 9.7E-04 2.E-02 2.2E-04 5.E-03
F Study Area Wide Lead 1.4E-01 mg/kg NL 4.7E-05 -- 2.4E-05 -- 5.4E-06 -- NL 5.4E-04 -- 2.8E-04 -- 6.3E-05 --
F Study Area Wide Manganese 4.8E-01 mg/kg -- 1.6E-04 -- 8.5E-05 -- 1.9E-05 -- 1.4E-01 1.9E-03 1.E-02 9.9E-04 7.E-03 2.2E-04 2.E-03
F Study Area Wide Mercury 2.0E-01 mg/kg -- 6.9E-05 -- 3.6E-05 -- 8.0E-06 -- 1.0E-04 8.0E-04 8.E+00 4.2E-04 4.E+00 9.4E-05 9.E-01
F Study Area Wide Nickel 1.0E-01 mg/kg -- 3.5E-05 -- 1.8E-05 -- 4.1E-06 -- 2.0E-02 4.1E-04 2.E-02 2.1E-04 1.E-02 4.8E-05 2.E-03
F Study Area Wide Selenium 4.5E+00 mg/kg -- 1.5E-03 -- 8.0E-04 -- 1.8E-04 -- 5.0E-03 1.8E-02 4.E+00 9.3E-03 2.E+00 2.1E-03 4.E-01
F Study Area Wide Silver 2.0E-03 mg/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 5.0E-03 8.0E-06 2.E-03 4.1E-06 8.E-04 9.3E-07 2.E-04
F Study Area Wide Thallium 4.6E-03 mg/kg -- 1.6E-06 -- 8.1E-07 -- 1.8E-07 -- 6.6E-05 1.8E-05 3.E-01 9.4E-06 1.E-01 2.1E-06 3.E-02
F Study Area Wide Zinc 8.9E+00 mg/kg -- 3.1E-03 -- 1.6E-03 -- 3.6E-04 -- 3.0E-01 3.6E-02 1.E-01 1.8E-02 6.E-02 4.2E-03 1.E-02
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 5.7E-01 ug/kg -- 1.9E-07 -- 1.0E-07 -- 2.3E-08 -- 3.0E-04 2.3E-06 8.E-03 1.2E-06 4.E-03 2.6E-07 9.E-04
F Study Area Wide Tributyltin ion 9.2E-01 ug/kg -- 3.2E-07 -- 1.6E-07 -- 3.7E-08 -- 3.0E-04 3.7E-06 1.E-02 1.9E-06 6.E-03 4.3E-07 1.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 9.8E-01 ug/kg 2.9E-02 3.4E-07 1.E-08 1.7E-07 5.E-09 3.9E-08 1.E-09 7.0E-02 3.9E-06 6.E-05 2.0E-06 3.E-05 4.6E-07 7.E-06
F Study Area Wide 2-Methylnaphthalene 1.3E+00 ug/kg -- 4.3E-07 -- 2.2E-07 -- 5.1E-08 -- 4.0E-03 5.1E-06 1.E-03 2.6E-06 7.E-04 5.9E-07 1.E-04
F Study Area Wide Acenaphthene 5.4E+00 ug/kg -- 1.9E-06 -- 9.6E-07 -- 2.2E-07 -- 6.0E-02 2.2E-05 4.E-04 1.1E-05 2.E-04 2.5E-06 4.E-05
F Study Area Wide Acenaphthylene 6.7E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.7E-08 -- 6.0E-02 2.7E-06 4.E-05 1.4E-06 2.E-05 3.1E-07 5.E-06
F Study Area Wide Anthracene 1.1E+00 ug/kg -- 3.9E-07 -- 2.0E-07 -- 4.6E-08 -- 3.0E-01 4.6E-06 2.E-05 2.4E-06 8.E-06 5.3E-07 2.E-06
F Study Area Wide Benzo(a)anthracene 7.6E-01 ug/kg 7.3E-01 2.6E-07 2.E-07 1.3E-07 1.E-07 3.0E-08 2.E-08 -- 3.0E-06 -- 1.6E-06 -- 3.6E-07 --
F Study Area Wide Benzo(a)pyrene 7.0E-01 ug/kg 7.3E+00 2.4E-07 2.E-06 1.2E-07 9.E-07 2.8E-08 2.E-07 -- 2.8E-06 -- 1.4E-06 -- 3.2E-07 --
F Study Area Wide Benzo(b)fluoranthene 5.6E-01 ug/kg 7.3E-01 1.9E-07 1.E-07 9.9E-08 7.E-08 2.2E-08 2.E-08 -- 2.2E-06 -- 1.2E-06 -- 2.6E-07 --
F Study Area Wide Benzo(g,h,i)perylene 6.2E-01 ug/kg -- 2.1E-07 -- 1.1E-07 -- 2.5E-08 -- 3.0E-02 2.5E-06 8.E-05 1.3E-06 4.E-05 2.9E-07 1.E-05
F Study Area Wide Benzo(k)fluoranthene 4.4E-01 ug/kg 7.3E-02 1.5E-07 1.E-08 7.7E-08 6.E-09 1.7E-08 1.E-09 -- 1.7E-06 -- 9.0E-07 -- 2.0E-07 --
F Study Area Wide Chrysene 1.5E+00 ug/kg 7.3E-03 5.0E-07 4.E-09 2.6E-07 2.E-09 5.9E-08 4.E-10 -- 5.9E-06 -- 3.0E-06 -- 6.8E-07 --
F Study Area Wide Dibenzo(a,h)anthracene 2.4E-01 ug/kg 7.3E+00 8.2E-08 6.E-07 4.3E-08 3.E-07 9.6E-09 7.E-08 -- 9.6E-07 -- 5.0E-07 -- 1.1E-07 --
F Study Area Wide Dibenzothiophene 8.0E-01 ug/kg -- 2.7E-07 -- 1.4E-07 -- 3.2E-08 -- 4.0E-02 3.2E-06 8.E-05 1.6E-06 4.E-05 3.7E-07 9.E-06
F Study Area Wide Fluoranthene 4.0E+00 ug/kg -- 1.4E-06 -- 7.0E-07 -- 1.6E-07 -- 4.0E-02 1.6E-05 4.E-04 8.2E-06 2.E-04 1.9E-06 5.E-05
F Study Area Wide Fluorene 2.8E+00 ug/kg -- 9.6E-07 -- 5.0E-07 -- 1.1E-07 -- 4.0E-02 1.1E-05 3.E-04 5.8E-06 1.E-04 1.3E-06 3.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene 5.8E-01 ug/kg 7.3E-01 2.0E-07 1.E-07 1.0E-07 7.E-08 2.3E-08 2.E-08 -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 --
F Study Area Wide Naphthalene 4.2E+00 ug/kg -- 1.4E-06 -- 7.4E-07 -- 1.7E-07 -- 2.0E-02 1.7E-05 8.E-04 8.6E-06 4.E-04 1.9E-06 1.E-04
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TABLE 5-130
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion  

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard 

Quotient

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point
EPC Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day

F Study Area Wide Phenanthrene 6.9E+00 ug/kg -- 2.4E-06 -- 1.2E-06 -- 2.8E-07 -- 3.0E-02 2.8E-05 9.E-04 1.4E-05 5.E-04 3.2E-06 1.E-04
F Study Area Wide Pyrene 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 3.0E-02 5.2E-05 2.E-03 2.7E-05 9.E-04 6.1E-06 2.E-04
F Study Area Wide Total Carcinogenic PAHs -- -- -- -- 3.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 4.5E-05 6.E-07 2.3E-05 3.E-07 5.2E-06 7.E-08 2.0E-02 5.2E-04 3.E-02 2.7E-04 1.E-02 6.1E-05 3.E-03
F Study Area Wide Dibutyl phthalate 4.3E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.7E-06 -- 1.0E-01 1.7E-04 2.E-03 8.9E-05 9.E-04 2.0E-05 2.E-04
F Study Area Wide Diethyl phthalate 1.7E+01 ug/kg -- 5.8E-06 -- 3.0E-06 -- 6.8E-07 -- 8.0E-01 6.8E-05 9.E-05 3.5E-05 4.E-05 7.9E-06 1.E-05
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 2.5E+01 ug/kg -- 8.7E-06 -- 4.5E-06 -- 1.0E-06 -- 5.0E-01 1.0E-04 2.E-04 5.2E-05 1.E-04 1.2E-05 2.E-05
F Study Area Wide Hexachlorobenzene 4.5E-01 ug/kg 1.6E+00 1.5E-07 2.E-07 8.0E-08 1.E-07 1.8E-08 3.E-08 8.0E-04 1.8E-06 2.E-03 9.3E-07 1.E-03 2.1E-07 3.E-04
F Study Area Wide Hexachlorobutadiene 3.4E-02 ug/kg 7.8E-02 1.1E-08 9.E-10 5.9E-09 5.E-10 1.3E-09 1.E-10 1.0E-03 1.3E-07 1.E-04 6.9E-08 7.E-05 1.6E-08 2.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 5.0E-03 5.2E-05 1.E-02 2.7E-05 5.E-03 6.1E-06 1.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 8.3E+01 ug/kg 2.0E+00 2.8E-05 6.E-05 1.5E-05 3.E-05 3.3E-06 7.E-06 2.0E-05 3.3E-04 2.E+01 1.7E-04 9.E+00 3.9E-05 2.E+00
F Study Area Wide Total PCB Congeners 5.1E+05 pg/g NA 1.7E-04 -- 9.0E-05 -- 2.0E-05 -- NA 2.0E-03 -- 1.1E-03 -- 2.4E-04 --
F Study Area Wide Total PCBs, Adjusted 5.0E+05 pg/g 2.0E+00 1.7E-04 3.E-04 8.8E-05 2.E-04 2.0E-05 4.E-05 2.0E-05 2.0E-03 1.E+02 1.0E-03 5.E+01 2.3E-04 1.E+01
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 3.0E+00 pg/g 1.3E+05 1.0E-09 1.E-04 5.3E-10 7.E-05 1.2E-10 2.E-05 1.0E-09 1.2E-08 1.E+01 6.2E-09 6.E+00 1.4E-09 1.E+00
F Study Area Wide Total PCB TEQ 1.2E+00 pg/g 1.3E+05 4.2E-10 5.E-05 2.2E-10 3.E-05 4.9E-11 6.E-06 1.0E-09 4.9E-09 5.E+00 2.5E-09 3.E+00 5.7E-10 6.E-01
F Study Area Wide Total TEQ -- -- -- -- 2.E-04 -- 1.E-04 -- 2.E-05 -- -- 2.E+01 -- 9.E+00 -- 2.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 7.6E-03 ug/kg 1.7E+01 2.6E-09 4.E-08 1.3E-09 2.E-08 3.0E-10 5.E-09 3.0E-05 3.0E-08 1.E-03 1.6E-08 5.E-04 3.5E-09 1.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 4.8E-03 ug/kg 6.3E+00 1.6E-09 1.E-08 8.5E-10 5.E-09 1.9E-10 1.E-09 8.0E-03 1.9E-08 2.E-06 9.9E-09 1.E-06 2.2E-09 3.E-07
F Study Area Wide beta-Hexachlorocyclohexane 4.5E+00 ug/kg 1.8E+00 1.5E-06 3.E-06 8.0E-07 1.E-06 1.8E-07 3.E-07 6.0E-04 1.8E-05 3.E-02 9.3E-06 2.E-02 2.1E-06 4.E-03
F Study Area Wide Dieldrin 1.1E+00 ug/kg 1.6E+01 3.9E-07 6.E-06 2.0E-07 3.E-06 4.5E-08 7.E-07 5.0E-05 4.5E-06 9.E-02 2.3E-06 5.E-02 5.3E-07 1.E-02
F Study Area Wide Endrin 4.9E-03 ug/kg -- 1.7E-09 -- 8.7E-10 -- 2.0E-10 -- 3.0E-04 2.0E-08 7.E-05 1.0E-08 3.E-05 2.3E-09 8.E-06
F Study Area Wide Endrin aldehyde 2.0E+00 ug/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 3.0E-04 8.0E-06 3.E-02 4.1E-06 1.E-02 9.3E-07 3.E-03
F Study Area Wide Endrin ketone 1.1E-02 ug/kg -- 3.7E-09 -- 1.9E-09 -- 4.3E-10 -- 3.0E-04 4.3E-08 1.E-04 2.2E-08 7.E-05 5.0E-09 2.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 5.6E-03 ug/kg 1.1E+00 1.9E-09 2.E-09 9.9E-10 1.E-09 2.2E-10 2.E-10 3.0E-04 2.2E-08 7.E-05 1.2E-08 4.E-05 2.6E-09 9.E-06
F Study Area Wide Heptachlor 5.0E-03 ug/kg 4.5E+00 1.7E-09 8.E-09 8.9E-10 4.E-09 2.0E-10 9.E-10 5.0E-04 2.0E-08 4.E-05 1.0E-08 2.E-05 2.3E-09 5.E-06
F Study Area Wide Heptachlor epoxide 1.9E-02 ug/kg 9.1E+00 6.5E-09 6.E-08 3.4E-09 3.E-08 7.6E-10 7.E-09 1.3E-05 7.6E-08 6.E-03 3.9E-08 3.E-03 8.9E-09 7.E-04
F Study Area Wide Total Chlordanes 3.6E+00 ug/kg 3.5E-01 1.2E-06 4.E-07 6.3E-07 2.E-07 1.4E-07 5.E-08 5.0E-04 1.4E-05 3.E-02 7.4E-06 1.E-02 1.7E-06 3.E-03
F Study Area Wide Total DDD 1.8E+01 ug/kg 2.4E-01 6.0E-06 1.E-06 3.1E-06 7.E-07 7.0E-07 2.E-07 5.0E-04 7.0E-05 1.E-01 3.6E-05 7.E-02 8.2E-06 2.E-02
F Study Area Wide Total DDE 1.7E+01 ug/kg 3.4E-01 5.8E-06 2.E-06 3.0E-06 1.E-06 6.7E-07 2.E-07 5.0E-04 6.7E-05 1.E-01 3.5E-05 7.E-02 7.9E-06 2.E-02
F Study Area Wide Total DDT 1.8E+01 ug/kg 3.4E-01 6.1E-06 2.E-06 3.2E-06 1.E-06 7.1E-07 2.E-07 5.0E-04 7.1E-05 1.E-01 3.7E-05 7.E-02 8.3E-06 2.E-02
F Study Area Wide Total Endosulfan 8.3E-02 ug/kg -- 2.9E-08 -- 1.5E-08 -- 3.3E-09 -- 6.0E-03 3.3E-07 6.E-05 1.7E-07 3.E-05 3.9E-08 6.E-06

Exposure Point Total 6.E-04 3.E-04 7.E-05

Notes:
a
b Numbers presented are rounded values.  Sums calculated before rounding.
c Toxicity values for trivalent Chromium used to assess total Chromium.
d

e

Abbreviations:
-- = Not applicable. g/day = grams per day. PAHs = Polynuclear Aromatic Hydrocarbons. ug/kg = micrograms per kilogram.
CDI = Chronic Daily Intake. LADI = Lifetime Average Daily Intake. PCB = Polychlorinated Biphenyls. WB = Whole body.
DDD = Dichlorodiphenyldichloroethane. mg/kg = milligrams per kilogram. pg/g = picograms per gram.
DDE = Dichlorodiphenyldichloroethylene. NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. RfD = Reference Dose.
DDT = Dichlorodiphenyltrichloroethane. ND = Not Detected in given exposure area. SIL = Swan Island Lagoon.
EPC = Exposure Point Concentration. NL = Not listed. TEQ = Toxic Equivalents.

Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 0-12 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 0-12 for this species.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental 
Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

WB RM  2 Metals
WB RM  2 Aluminum 3.5E+00 mg/kg -- 1.2E-03 -- 6.2E-04 -- 1.4E-04 -- 1.0E+00 1.4E-02 1.E-02 7.2E-03 7.E-03 1.6E-03 2.E-03
WB RM  2 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  2 Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 1.2E-05 2.E-05 6.0E-06 9.E-06 1.4E-06 2.E-06 3.0E-04 1.4E-04 5.E-01 7.0E-05 2.E-01 1.6E-05 5.E-02
WB RM  2 Cadmium 3.0E-03 mg/kg -- 1.0E-06 -- 5.3E-07 -- 1.2E-07 -- 1.0E-03 1.2E-05 1.E-02 6.2E-06 6.E-03 1.4E-06 1.E-03
WB RM  2 Chromiumc 1.3E-01 mg/kg -- 4.5E-05 -- 2.3E-05 -- 5.2E-06 -- 1.5E+00 5.2E-04 3.E-04 2.7E-04 2.E-04 6.1E-05 4.E-05
WB RM  2 Copper 7.1E-01 mg/kg -- 2.4E-04 -- 1.3E-04 -- 2.8E-05 -- 4.0E-02 2.8E-03 7.E-02 1.5E-03 4.E-02 3.3E-04 8.E-03
WB RM  2 Lead 1.0E-02 mg/kg NL 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- NL 4.0E-05 -- 2.1E-05 -- 4.7E-06 --
WB RM  2 Manganese 1.9E+00 mg/kg -- 6.5E-04 -- 3.4E-04 -- 7.6E-05 -- 1.4E-01 7.6E-03 5.E-02 3.9E-03 3.E-02 8.9E-04 6.E-03
WB RM  2 Mercury 5.1E-02 mg/kg -- 1.7E-05 -- 9.0E-06 -- 2.0E-06 -- 1.0E-04 2.0E-04 2.E+00 1.1E-04 1.E+00 2.4E-05 2.E-01
WB RM  2 Nickel 7.8E-02 mg/kg -- 2.7E-05 -- 1.4E-05 -- 3.1E-06 -- 2.0E-02 3.1E-04 2.E-02 1.6E-04 8.E-03 3.7E-05 2.E-03
WB RM  2 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  2 Silver 1.3E-03 mg/kg -- 4.5E-07 -- 2.3E-07 -- 5.2E-08 -- 5.0E-03 5.2E-06 1.E-03 2.7E-06 5.E-04 6.1E-07 1.E-04
WB RM  2 Thallium 7.3E-03 mg/kg -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 -- 6.6E-05 2.9E-05 4.E-01 1.5E-05 2.E-01 3.4E-06 5.E-02
WB RM  2 Zinc 1.2E+01 mg/kg -- 3.9E-03 -- 2.0E-03 -- 4.6E-04 -- 3.0E-01 4.6E-02 2.E-01 2.4E-02 8.E-02 5.4E-03 2.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 3.8E-01 ug/kg -- 1.3E-07 -- 6.7E-08 -- 1.5E-08 -- 3.0E-04 1.5E-06 5.E-03 7.9E-07 3.E-03 1.8E-07 6.E-04
WB RM  2 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 2.2E+00 ug/kg 2.9E-02 7.5E-07 2.E-08 3.9E-07 1.E-08 8.8E-08 3.E-09 7.0E-02 8.8E-06 1.E-04 4.5E-06 6.E-05 1.0E-06 1.E-05
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  2 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  2
Semi-Volatile Organic 
Compounds

WB RM  2 Benzoic acid 6.1E+02 ug/kg -- 2.1E-04 -- 1.1E-04 -- 2.4E-05 -- 4.0E+00 2.4E-03 6.E-04 1.3E-03 3.E-04 2.8E-04 7.E-05
WB RM  2 Benzyl alcohol 2.7E+01 ug/kg -- 9.3E-06 -- 4.8E-06 -- 1.1E-06 -- 5.0E-01 1.1E-04 2.E-04 5.6E-05 1.E-04 1.3E-05 3.E-05
WB RM  2 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 3.0E-03 5.2E-05 2.E-02 2.7E-05 9.E-03 6.1E-06 2.E-03
WB RM  2 Dibenzofuran 1.7E+00 ug/kg -- 5.8E-07 -- 3.0E-07 -- 6.8E-08 -- 4.0E-02 6.8E-06 2.E-04 3.5E-06 9.E-05 7.9E-07 2.E-05
WB RM  2 Hexachlorobenzene 1.7E+00 ug/kg 1.6E+00 5.8E-07 9.E-07 3.0E-07 5.E-07 6.8E-08 1.E-07 8.0E-04 6.8E-06 8.E-03 3.5E-06 4.E-03 7.9E-07 1.E-03
WB RM  2 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  2 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  2 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB RM  2 Total PCB Congeners 1.4E+06 pg/g NA 4.9E-04 -- 2.5E-04 -- 5.7E-05 -- NA 5.7E-03 -- 2.9E-03 -- 6.6E-04 --
WB RM  2 Total PCBs, Adjusted 1.3E+06 pg/g 2.0E+00 4.3E-04 9.E-04 2.2E-04 4.E-04 5.0E-05 1.E-04 2.0E-05 5.0E-03 3.E+02 2.6E-03 1.E+02 5.9E-04 3.E+01
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 1.4E+00 pg/g 1.3E+05 4.8E-10 6.E-05 2.5E-10 3.E-05 5.5E-11 7.E-06 1.0E-09 5.5E-09 6.E+00 2.9E-09 3.E+00 6.5E-10 6.E-01
WB RM  2 Total PCB TEQ 2.1E+01 pg/g 1.3E+05 7.3E-09 1.E-03 3.8E-09 5.E-04 8.6E-10 1.E-04 1.0E-09 8.6E-08 9.E+01 4.4E-08 4.E+01 1.0E-08 1.E+01
WB RM  2 Total TEQ -- -- -- -- 1.E-03 -- 5.E-04 -- 1.E-04 -- -- 9.E+01 -- 5.E+01 -- 1.E+01
WB RM  2 Pesticides
WB RM  2 Aldrin 1.1E-02 ug/kg 1.7E+01 3.8E-09 6.E-08 1.9E-09 3.E-08 4.4E-10 7.E-09 3.0E-05 4.4E-08 1.E-03 2.3E-08 8.E-04 5.1E-09 2.E-04
WB RM  2 alpha-Hexachlorocyclohexane 2.5E-02 ug/kg 6.3E+00 8.5E-09 5.E-08 4.4E-09 3.E-08 1.0E-09 6.E-09 8.0E-03 1.0E-07 1.E-05 5.1E-08 6.E-06 1.2E-08 1.E-06
WB RM  2 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM  2 Dieldrin 2.4E+00 ug/kg 1.6E+01 8.4E-07 1.E-05 4.3E-07 7.E-06 9.8E-08 2.E-06 5.0E-05 9.8E-06 2.E-01 5.0E-06 1.E-01 1.1E-06 2.E-02
WB RM  2 Endrin 3.0E-02 ug/kg -- 1.0E-08 -- 5.3E-09 -- 1.2E-09 -- 3.0E-04 1.2E-07 4.E-04 6.2E-08 2.E-04 1.4E-08 5.E-05
WB RM  2 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  2 Endrin ketone 1.5E-02 ug/kg -- 5.2E-09 -- 2.7E-09 -- 6.1E-10 -- 3.0E-04 6.1E-08 2.E-04 3.2E-08 1.E-04 7.1E-09 2.E-05
WB RM  2 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  2 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  2 Heptachlor epoxide 1.8E-01 ug/kg 9.1E+00 6.2E-08 6.E-07 3.2E-08 3.E-07 7.2E-09 7.E-08 1.3E-05 7.2E-07 6.E-02 3.7E-07 3.E-02 8.4E-08 6.E-03
WB RM  2 Total Chlordanes 9.0E+00 ug/kg 3.5E-01 3.1E-06 1.E-06 1.6E-06 6.E-07 3.6E-07 1.E-07 5.0E-04 3.6E-05 7.E-02 1.9E-05 4.E-02 4.2E-06 8.E-03
WB RM  2 Total DDD 1.8E+01 ug/kg 2.4E-01 6.1E-06 1.E-06 3.1E-06 8.E-07 7.1E-07 2.E-07 5.0E-04 7.1E-05 1.E-01 3.7E-05 7.E-02 8.3E-06 2.E-02
WB RM  2 Total DDE 6.9E+01 ug/kg 3.4E-01 2.4E-05 8.E-06 1.2E-05 4.E-06 2.7E-06 9.E-07 5.0E-04 2.7E-04 5.E-01 1.4E-04 3.E-01 3.2E-05 6.E-02
WB RM  2 Total DDT 5.1E+00 ug/kg 3.4E-01 1.7E-06 6.E-07 9.0E-07 3.E-07 2.0E-07 7.E-08 5.0E-04 2.0E-05 4.E-02 1.1E-05 2.E-02 2.4E-06 5.E-03
WB RM  2 Total Endosulfan 6.6E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.7E-08 -- 6.0E-03 2.7E-06 4.E-04 1.4E-06 2.E-04 3.1E-07 5.E-05

Exposure Point Totale 2.E-03 1.E-03 2.E-04
WB RM  3 Metals
WB RM  3 Aluminum 3.6E+00 mg/kg -- 1.2E-03 -- 6.3E-04 -- 1.4E-04 -- 1.0E+00 1.4E-02 1.E-02 7.4E-03 7.E-03 1.7E-03 2.E-03
WB RM  3 Antimony 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 4.0E-04 4.0E-06 1.E-02 2.1E-06 5.E-03 4.7E-07 1.E-03
WB RM  3 Arsenic, inorganic 3.5E-02 mg/kg 1.5E+00 1.2E-05 2.E-05 6.2E-06 9.E-06 1.4E-06 2.E-06 3.0E-04 1.4E-04 5.E-01 7.2E-05 2.E-01 1.6E-05 5.E-02
WB RM  3 Cadmium 4.8E-03 mg/kg -- 1.6E-06 -- 8.4E-07 -- 1.9E-07 -- 1.0E-03 1.9E-05 2.E-02 9.9E-06 1.E-02 2.2E-06 2.E-03
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  3 Chromium 1.7E-01 mg/kg -- 5.8E-05 -- 3.0E-05 -- 6.8E-06 -- 1.5E+00 6.8E-04 5.E-04 3.5E-04 2.E-04 7.9E-05 5.E-05
WB RM  3 Copper 5.6E-01 mg/kg -- 1.9E-04 -- 9.9E-05 -- 2.2E-05 -- 4.0E-02 2.2E-03 6.E-02 1.2E-03 3.E-02 2.6E-04 6.E-03
WB RM  3 Lead 6.1E-01 mg/kg NL 2.1E-04 -- 1.1E-04 -- 2.4E-05 -- NL 2.4E-03 -- 1.3E-03 -- 2.8E-04 --
WB RM  3 Manganese 1.3E+00 mg/kg -- 4.5E-04 -- 2.3E-04 -- 5.3E-05 -- 1.4E-01 5.3E-03 4.E-02 2.7E-03 2.E-02 6.1E-04 4.E-03
WB RM  3 Mercury 9.5E-02 mg/kg -- 3.3E-05 -- 1.7E-05 -- 3.8E-06 -- 1.0E-04 3.8E-04 4.E+00 2.0E-04 2.E+00 4.4E-05 4.E-01
WB RM  3 Nickel 6.0E-02 mg/kg -- 2.1E-05 -- 1.1E-05 -- 2.4E-06 -- 2.0E-02 2.4E-04 1.E-02 1.2E-04 6.E-03 2.8E-05 1.E-03
WB RM  3 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  3 Silver 1.1E-03 mg/kg -- 3.7E-07 -- 1.9E-07 -- 4.3E-08 -- 5.0E-03 4.3E-06 9.E-04 2.2E-06 4.E-04 5.0E-07 1.E-04
WB RM  3 Thallium 7.3E-03 mg/kg -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 -- 6.6E-05 2.9E-05 4.E-01 1.5E-05 2.E-01 3.4E-06 5.E-02
WB RM  3 Zinc 1.4E+01 mg/kg -- 4.7E-03 -- 2.4E-03 -- 5.5E-04 -- 3.0E-01 5.5E-02 2.E-01 2.8E-02 9.E-02 6.4E-03 2.E-02
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 4.2E-01 ug/kg -- 1.4E-07 -- 7.4E-08 -- 1.7E-08 -- 3.0E-04 1.7E-06 6.E-03 8.7E-07 3.E-03 2.0E-07 7.E-04
WB RM  3 Tributyltin ion 8.1E-01 ug/kg -- 2.8E-07 -- 1.4E-07 -- 3.2E-08 -- 3.0E-04 3.2E-06 1.E-02 1.7E-06 6.E-03 3.8E-07 1.E-03
WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 3.1E+00 ug/kg 2.9E-02 1.0E-06 3.E-08 5.4E-07 2.E-08 1.2E-07 4.E-09 7.0E-02 1.2E-05 2.E-04 6.3E-06 9.E-05 1.4E-06 2.E-05
WB RM  3 2-Methylnaphthalene 3.9E+00 ug/kg -- 1.3E-06 -- 6.8E-07 -- 1.5E-07 -- 4.0E-03 1.5E-05 4.E-03 8.0E-06 2.E-03 1.8E-06 4.E-04
WB RM  3 Acenaphthene 5.0E+00 ug/kg -- 1.7E-06 -- 8.9E-07 -- 2.0E-07 -- 6.0E-02 2.0E-05 3.E-04 1.0E-05 2.E-04 2.3E-06 4.E-05
WB RM  3 Acenaphthylene 4.8E-01 ug/kg -- 1.6E-07 -- 8.4E-08 -- 1.9E-08 -- 6.0E-02 1.9E-06 3.E-05 9.8E-07 2.E-05 2.2E-07 4.E-06
WB RM  3 Anthracene 2.2E+00 ug/kg -- 7.4E-07 -- 3.8E-07 -- 8.6E-08 -- 3.0E-01 8.6E-06 3.E-05 4.4E-06 1.E-05 1.0E-06 3.E-06
WB RM  3 Benzo(a)anthracene 3.0E-01 ug/kg 7.3E-01 1.0E-07 7.E-08 5.2E-08 4.E-08 1.2E-08 9.E-09 -- 1.2E-06 -- 6.1E-07 -- 1.4E-07 --
WB RM  3 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  3 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Chrysene 1.1E+00 ug/kg 7.3E-03 3.6E-07 3.E-09 1.9E-07 1.E-09 4.3E-08 3.E-10 -- 4.3E-06 -- 2.2E-06 -- 5.0E-07 --
WB RM  3 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Dibenzothiophene 1.4E+00 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 4.0E-02 5.6E-06 1.E-04 2.9E-06 7.E-05 6.5E-07 2.E-05
WB RM  3 Fluoranthene 4.9E+00 ug/kg -- 1.7E-06 -- 8.6E-07 -- 2.0E-07 -- 4.0E-02 2.0E-05 5.E-04 1.0E-05 3.E-04 2.3E-06 6.E-05
WB RM  3 Fluorene 7.6E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 -- 4.0E-02 3.0E-05 8.E-04 1.6E-05 4.E-04 3.5E-06 9.E-05
WB RM  3 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  3 Naphthalene 1.6E+00 ug/kg -- 5.5E-07 -- 2.8E-07 -- 6.4E-08 -- 2.0E-02 6.4E-06 3.E-04 3.3E-06 2.E-04 7.5E-07 4.E-05
WB RM  3 Phenanthrene 1.2E+01 ug/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 3.0E-02 4.8E-05 2.E-03 2.5E-05 8.E-04 5.6E-06 2.E-04
WB RM  3 Pyrene 3.2E+00 ug/kg -- 1.1E-06 -- 5.7E-07 -- 1.3E-07 -- 3.0E-02 1.3E-05 4.E-04 6.6E-06 2.E-04 1.5E-06 5.E-05
WB RM  3 Total Carcinogenic PAHs -- -- -- -- 8.E-08 -- 4.E-08 -- 9.E-09 -- -- -- -- -- -- --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  3 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  3 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  3 Di-n-octyl phthalate 3.7E+02 ug/kg -- 1.3E-04 -- 6.6E-05 -- 1.5E-05 -- 1.0E-01 1.5E-03 1.E-02 7.7E-04 8.E-03 1.7E-04 2.E-03

WB RM  3
Semi-Volatile Organic 
Compounds

WB RM  3 Benzoic acid 5.2E+02 ug/kg -- 1.8E-04 -- 9.1E-05 -- 2.1E-05 -- 4.0E+00 2.1E-03 5.E-04 1.1E-03 3.E-04 2.4E-04 6.E-05
WB RM  3 Benzyl alcohol 1.8E+01 ug/kg -- 6.2E-06 -- 3.2E-06 -- 7.2E-07 -- 5.0E-01 7.2E-05 1.E-04 3.7E-05 7.E-05 8.4E-06 2.E-05
WB RM  3 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 3.0E-03 5.2E-05 2.E-02 2.7E-05 9.E-03 6.1E-06 2.E-03
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  3 Dibenzofuran 2.1E+00 ug/kg -- 7.3E-07 -- 3.8E-07 -- 8.6E-08 -- 4.0E-02 8.6E-06 2.E-04 4.4E-06 1.E-04 1.0E-06 2.E-05
WB RM  3 Hexachlorobenzene 1.8E+00 ug/kg 1.6E+00 6.1E-07 1.E-06 3.2E-07 5.E-07 7.1E-08 1.E-07 8.0E-04 7.1E-06 9.E-03 3.7E-06 5.E-03 8.3E-07 1.E-03
WB RM  3 Hexachlorobutadiene 2.2E-02 ug/kg 7.8E-02 7.5E-09 6.E-10 3.9E-09 3.E-10 8.7E-10 7.E-11 1.0E-03 8.7E-08 9.E-05 4.5E-08 4.E-05 1.0E-08 1.E-05
WB RM  3 Phenols
WB RM  3 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  3 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  3 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 7.8E+02 ug/kg 2.0E+00 2.7E-04 5.E-04 1.4E-04 3.E-04 3.1E-05 6.E-05 2.0E-05 3.1E-03 2.E+02 1.6E-03 8.E+01 3.7E-04 2.E+01
WB RM  3 Total PCB Congeners 4.7E+05 pg/g NA 1.6E-04 -- 8.4E-05 -- 1.9E-05 -- NA 1.9E-03 -- 9.8E-04 -- 2.2E-04 --
WB RM  3 Total PCBs, Adjusted 4.3E+05 pg/g 2.0E+00 1.5E-04 3.E-04 7.7E-05 2.E-04 1.7E-05 3.E-05 2.0E-05 1.7E-03 9.E+01 8.9E-04 4.E+01 2.0E-04 1.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 5.2E-10 7.E-05 2.7E-10 4.E-05 6.1E-11 8.E-06 1.0E-09 6.1E-09 6.E+00 3.2E-09 3.E+00 7.1E-10 7.E-01
WB RM  3 Total PCB TEQ 5.5E+00 pg/g 1.3E+05 1.9E-09 2.E-04 9.8E-10 1.E-04 2.2E-10 3.E-05 1.0E-09 2.2E-08 2.E+01 1.1E-08 1.E+01 2.6E-09 3.E+00
WB RM  3 Total TEQ -- -- -- -- 3.E-04 -- 2.E-04 -- 4.E-05 -- -- 3.E+01 -- 1.E+01 -- 3.E+00
WB RM  3 Pesticides
WB RM  3 Aldrin 1.6E-02 ug/kg 1.7E+01 5.5E-09 9.E-08 2.8E-09 5.E-08 6.4E-10 1.E-08 3.0E-05 6.4E-08 2.E-03 3.3E-08 1.E-03 7.5E-09 2.E-04
WB RM  3 alpha-Hexachlorocyclohexane 2.4E-02 ug/kg 6.3E+00 8.2E-09 5.E-08 4.2E-09 3.E-08 9.6E-10 6.E-09 8.0E-03 9.6E-08 1.E-05 4.9E-08 6.E-06 1.1E-08 1.E-06
WB RM  3 beta-Hexachlorocyclohexane 8.3E-03 ug/kg 1.8E+00 2.9E-09 5.E-09 1.5E-09 3.E-09 3.3E-10 6.E-10 6.0E-04 3.3E-08 6.E-05 1.7E-08 3.E-05 3.9E-09 6.E-06
WB RM  3 Dieldrin 2.5E+00 ug/kg 1.6E+01 8.5E-07 1.E-05 4.4E-07 7.E-06 1.0E-07 2.E-06 5.0E-05 1.0E-05 2.E-01 5.1E-06 1.E-01 1.2E-06 2.E-02
WB RM  3 Endrin 2.1E-02 ug/kg -- 7.2E-09 -- 3.7E-09 -- 8.5E-10 -- 3.0E-04 8.5E-08 3.E-04 4.4E-08 1.E-04 9.9E-09 3.E-05
WB RM  3 Endrin aldehyde 6.2E-03 ug/kg -- 2.1E-09 -- 1.1E-09 -- 2.5E-10 -- 3.0E-04 2.5E-08 8.E-05 1.3E-08 4.E-05 2.9E-09 1.E-05
WB RM  3 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  3 gamma-Hexachlorocyclohexane 1.9E-02 ug/kg 1.1E+00 6.6E-09 7.E-09 3.4E-09 4.E-09 7.8E-10 9.E-10 3.0E-04 7.8E-08 3.E-04 4.0E-08 1.E-04 9.0E-09 3.E-05
WB RM  3 Heptachlor 2.7E-02 ug/kg 4.5E+00 9.3E-09 4.E-08 4.8E-09 2.E-08 1.1E-09 5.E-09 5.0E-04 1.1E-07 2.E-04 5.6E-08 1.E-04 1.3E-08 3.E-05
WB RM  3 Heptachlor epoxide 1.4E-01 ug/kg 9.1E+00 4.8E-08 4.E-07 2.5E-08 2.E-07 5.6E-09 5.E-08 1.3E-05 5.6E-07 4.E-02 2.9E-07 2.E-02 6.5E-08 5.E-03
WB RM  3 Total Chlordanes 9.1E+00 ug/kg 3.5E-01 3.1E-06 1.E-06 1.6E-06 6.E-07 3.6E-07 1.E-07 5.0E-04 3.6E-05 7.E-02 1.9E-05 4.E-02 4.2E-06 8.E-03
WB RM  3 Total DDD 2.5E+01 ug/kg 2.4E-01 8.7E-06 2.E-06 4.5E-06 1.E-06 1.0E-06 2.E-07 5.0E-04 1.0E-04 2.E-01 5.2E-05 1.E-01 1.2E-05 2.E-02
WB RM  3 Total DDE 9.8E+01 ug/kg 3.4E-01 3.4E-05 1.E-05 1.7E-05 6.E-06 3.9E-06 1.E-06 5.0E-04 3.9E-04 8.E-01 2.0E-04 4.E-01 4.6E-05 9.E-02
WB RM  3 Total DDT 1.1E+01 ug/kg 3.4E-01 3.8E-06 1.E-06 1.9E-06 7.E-07 4.4E-07 1.E-07 5.0E-04 4.4E-05 9.E-02 2.3E-05 5.E-02 5.1E-06 1.E-02
WB RM  3 Total Endosulfan 6.1E-01 ug/kg -- 2.1E-07 -- 1.1E-07 -- 2.4E-08 -- 6.0E-03 2.4E-06 4.E-04 1.3E-06 2.E-04 2.9E-07 5.E-05

Exposure Point Total 7.E-04 3.E-04 8.E-05
WB RM  4 Metals
WB RM  4 Aluminum 5.2E+00 mg/kg -- 1.8E-03 -- 9.2E-04 -- 2.1E-04 -- 1.0E+00 2.1E-02 2.E-02 1.1E-02 1.E-02 2.4E-03 2.E-03
WB RM  4 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  4 Arsenic, inorganic 2.9E-02 mg/kg 1.5E+00 1.0E-05 2.E-05 5.2E-06 8.E-06 1.2E-06 2.E-06 3.0E-04 1.2E-04 4.E-01 6.0E-05 2.E-01 1.4E-05 5.E-02
WB RM  4 Cadmium 4.7E-03 mg/kg -- 1.6E-06 -- 8.4E-07 -- 1.9E-07 -- 1.0E-03 1.9E-05 2.E-02 9.8E-06 1.E-02 2.2E-06 2.E-03
WB RM  4 Chromium 4.9E-01 mg/kg -- 1.7E-04 -- 8.6E-05 -- 1.9E-05 -- 1.5E+00 1.9E-03 1.E-03 1.0E-03 7.E-04 2.3E-04 2.E-04
WB RM  4 Copper 5.7E-01 mg/kg -- 2.0E-04 -- 1.0E-04 -- 2.3E-05 -- 4.0E-02 2.3E-03 6.E-02 1.2E-03 3.E-02 2.7E-04 7.E-03
WB RM  4 Lead 3.1E-02 mg/kg NL 1.1E-05 -- 5.5E-06 -- 1.2E-06 -- NL 1.2E-04 -- 6.4E-05 -- 1.5E-05 --
WB RM  4 Manganese 1.3E+00 mg/kg -- 4.3E-04 -- 2.2E-04 -- 5.0E-05 -- 1.4E-01 5.0E-03 4.E-02 2.6E-03 2.E-02 5.9E-04 4.E-03
WB RM  4 Mercury 1.0E-01 mg/kg -- 3.4E-05 -- 1.8E-05 -- 4.0E-06 -- 1.0E-04 4.0E-04 4.E+00 2.1E-04 2.E+00 4.7E-05 5.E-01
WB RM  4 Nickel 1.1E-01 mg/kg -- 3.8E-05 -- 2.0E-05 -- 4.5E-06 -- 2.0E-02 4.5E-04 2.E-02 2.3E-04 1.E-02 5.2E-05 3.E-03
WB RM  4 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  4 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  4 Thallium 5.4E-03 mg/kg -- 1.8E-06 -- 9.5E-07 -- 2.2E-07 -- 6.6E-05 2.2E-05 3.E-01 1.1E-05 2.E-01 2.5E-06 4.E-02
WB RM  4 Zinc 1.3E+01 mg/kg -- 4.4E-03 -- 2.3E-03 -- 5.2E-04 -- 3.0E-01 5.2E-02 2.E-01 2.7E-02 9.E-02 6.0E-03 2.E-02
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 5.4E-01 ug/kg -- 1.9E-07 -- 9.6E-08 -- 2.2E-08 -- 3.0E-04 2.2E-06 7.E-03 1.1E-06 4.E-03 2.5E-07 8.E-04
WB RM  4 Tributyltin ion 1.2E+00 ug/kg -- 3.9E-07 -- 2.0E-07 -- 4.6E-08 -- 3.0E-04 4.6E-06 2.E-02 2.4E-06 8.E-03 5.4E-07 2.E-03
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 1.3E+00 ug/kg 2.9E-02 4.3E-07 1.E-08 2.2E-07 6.E-09 5.0E-08 1.E-09 7.0E-02 5.0E-06 7.E-05 2.6E-06 4.E-05 5.8E-07 8.E-06
WB RM  4 2-Methylnaphthalene 1.6E+00 ug/kg -- 5.6E-07 -- 2.9E-07 -- 6.6E-08 -- 4.0E-03 6.6E-06 2.E-03 3.4E-06 8.E-04 7.7E-07 2.E-04
WB RM  4 Acenaphthene 1.5E+01 ug/kg -- 5.3E-06 -- 2.7E-06 -- 6.2E-07 -- 6.0E-02 6.2E-05 1.E-03 3.2E-05 5.E-04 7.2E-06 1.E-04
WB RM  4 Acenaphthylene 4.1E-01 ug/kg -- 1.4E-07 -- 7.2E-08 -- 1.6E-08 -- 6.0E-02 1.6E-06 3.E-05 8.4E-07 1.E-05 1.9E-07 3.E-06
WB RM  4 Anthracene 7.8E-01 ug/kg -- 2.7E-07 -- 1.4E-07 -- 3.1E-08 -- 3.0E-01 3.1E-06 1.E-05 1.6E-06 5.E-06 3.6E-07 1.E-06
WB RM  4 Benzo(a)anthracene 1.7E-01 ug/kg 7.3E-01 5.7E-08 4.E-08 2.9E-08 2.E-08 6.6E-09 5.E-09 -- 6.6E-07 -- 3.4E-07 -- 7.7E-08 --
WB RM  4 Benzo(a)pyrene 1.8E-01 ug/kg 7.3E+00 6.2E-08 5.E-07 3.2E-08 2.E-07 7.2E-09 5.E-08 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
WB RM  4 Benzo(b)fluoranthene 2.3E-01 ug/kg 7.3E-01 7.9E-08 6.E-08 4.1E-08 3.E-08 9.2E-09 7.E-09 -- 9.2E-07 -- 4.8E-07 -- 1.1E-07 --
WB RM  4 Benzo(g,h,i)perylene 2.0E-01 ug/kg -- 6.9E-08 -- 3.5E-08 -- 8.0E-09 -- 3.0E-02 8.0E-07 3.E-05 4.1E-07 1.E-05 9.3E-08 3.E-06
WB RM  4 Benzo(k)fluoranthene 1.4E-01 ug/kg 7.3E-02 4.6E-08 3.E-09 2.4E-08 2.E-09 5.4E-09 4.E-10 -- 5.4E-07 -- 2.8E-07 -- 6.3E-08 --
WB RM  4 Chrysene 2.2E-01 ug/kg 7.3E-03 7.5E-08 6.E-10 3.9E-08 3.E-10 8.8E-09 6.E-11 -- 8.8E-07 -- 4.5E-07 -- 1.0E-07 --
WB RM  4 Dibenzo(a,h)anthracene 1.3E-01 ug/kg 7.3E+00 4.5E-08 3.E-07 2.3E-08 2.E-07 5.2E-09 4.E-08 -- 5.2E-07 -- 2.7E-07 -- 6.1E-08 --
WB RM  4 Dibenzothiophene 5.9E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.3E-08 -- 4.0E-02 2.3E-06 6.E-05 1.2E-06 3.E-05 2.7E-07 7.E-06
WB RM  4 Fluoranthene 1.4E+01 ug/kg -- 4.7E-06 -- 2.4E-06 -- 5.4E-07 -- 4.0E-02 5.4E-05 1.E-03 2.8E-05 7.E-04 6.3E-06 2.E-04
WB RM  4 Fluorene 5.4E+00 ug/kg -- 1.8E-06 -- 9.5E-07 -- 2.1E-07 -- 4.0E-02 2.1E-05 5.E-04 1.1E-05 3.E-04 2.5E-06 6.E-05
WB RM  4 Indeno(1,2,3-cd)pyrene 1.8E-01 ug/kg 7.3E-01 6.2E-08 5.E-08 3.2E-08 2.E-08 7.2E-09 5.E-09 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
WB RM  4 Naphthalene 1.2E+00 ug/kg -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 -- 2.0E-02 4.8E-06 2.E-04 2.5E-06 1.E-04 5.6E-07 3.E-05
WB RM  4 Phenanthrene 1.5E+01 ug/kg -- 5.1E-06 -- 2.6E-06 -- 5.9E-07 -- 3.0E-02 5.9E-05 2.E-03 3.1E-05 1.E-03 6.9E-06 2.E-04
WB RM  4 Pyrene 1.4E+01 ug/kg -- 4.8E-06 -- 2.5E-06 -- 5.6E-07 -- 3.0E-02 5.6E-05 2.E-03 2.9E-05 1.E-03 6.5E-06 2.E-04
WB RM  4 Total Carcinogenic PAHs -- -- -- -- 9.E-07 -- 5.E-07 -- 1.E-07 -- -- -- -- -- -- --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 2.4E+04 ug/kg 1.4E-02 8.2E-03 1.E-04 4.2E-03 6.E-05 9.6E-04 1.E-05 2.0E-02 9.6E-02 5.E+00 4.9E-02 2.E+00 1.1E-02 6.E-01
WB RM  4 Dibutyl phthalate 1.9E+01 ug/kg -- 6.5E-06 -- 3.4E-06 -- 7.6E-07 -- 1.0E-01 7.6E-05 8.E-04 3.9E-05 4.E-04 8.9E-06 9.E-05
WB RM  4 Diethyl phthalate 1.0E+01 ug/kg -- 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- 8.0E-01 4.0E-05 5.E-05 2.1E-05 3.E-05 4.7E-06 6.E-06
WB RM  4 Di-n-octyl phthalate 5.4E+02 ug/kg -- 1.9E-04 -- 9.6E-05 -- 2.2E-05 -- 1.0E-01 2.2E-03 2.E-02 1.1E-03 1.E-02 2.5E-04 3.E-03

WB RM  4
Semi-Volatile Organic 
Compounds

WB RM  4 Benzoic acid 4.7E+02 ug/kg -- 1.6E-04 -- 8.3E-05 -- 1.9E-05 -- 4.0E+00 1.9E-03 5.E-04 9.7E-04 2.E-04 2.2E-04 5.E-05
WB RM  4 Benzyl alcohol 3.0E+01 ug/kg -- 1.0E-05 -- 5.2E-06 -- 1.2E-06 -- 5.0E-01 1.2E-04 2.E-04 6.1E-05 1.E-04 1.4E-05 3.E-05
WB RM  4 Bis(2-chloroethoxy) methane 1.2E+01 ug/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 3.0E-03 4.8E-05 2.E-02 2.5E-05 8.E-03 5.6E-06 2.E-03
WB RM  4 Dibenzofuran 1.8E+00 ug/kg -- 6.3E-07 -- 3.3E-07 -- 7.3E-08 -- 4.0E-02 7.3E-06 2.E-04 3.8E-06 9.E-05 8.6E-07 2.E-05
WB RM  4 Hexachlorobenzene 2.3E+00 ug/kg 1.6E+00 7.8E-07 1.E-06 4.0E-07 6.E-07 9.1E-08 1.E-07 8.0E-04 9.1E-06 1.E-02 4.7E-06 6.E-03 1.1E-06 1.E-03
WB RM  4 Hexachlorobutadiene 5.9E-02 ug/kg 7.8E-02 2.0E-08 2.E-09 1.0E-08 8.E-10 2.4E-09 2.E-10 1.0E-03 2.4E-07 2.E-04 1.2E-07 1.E-04 2.7E-08 3.E-05
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  4 4-Nitrophenol 1.0E+01 ug/kg -- 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- 5.0E-03 4.0E-05 8.E-03 2.1E-05 4.E-03 4.7E-06 9.E-04
WB RM  4 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 7.9E+02 ug/kg 2.0E+00 2.7E-04 5.E-04 1.4E-04 3.E-04 3.2E-05 6.E-05 2.0E-05 3.2E-03 2.E+02 1.6E-03 8.E+01 3.7E-04 2.E+01
WB RM  4 Total PCB Congeners 7.3E+05 pg/g NA 2.5E-04 -- 1.3E-04 -- 2.9E-05 -- NA 2.9E-03 -- 1.5E-03 -- 3.4E-04 --
WB RM  4 Total PCBs, Adjusted 6.6E+05 pg/g 2.0E+00 2.3E-04 5.E-04 1.2E-04 2.E-04 2.6E-05 5.E-05 2.0E-05 2.6E-03 1.E+02 1.4E-03 7.E+01 3.1E-04 2.E+01
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 2.1E+00 pg/g 1.3E+05 7.3E-10 9.E-05 3.8E-10 5.E-05 8.5E-11 1.E-05 1.0E-09 8.5E-09 8.E+00 4.4E-09 4.E+00 9.9E-10 1.E+00
WB RM  4 Total PCB TEQ 7.4E+00 pg/g 1.3E+05 2.5E-09 3.E-04 1.3E-09 2.E-04 3.0E-10 4.E-05 1.0E-09 3.0E-08 3.E+01 1.5E-08 2.E+01 3.5E-09 3.E+00
WB RM  4 Total TEQ -- -- -- -- 4.E-04 -- 2.E-04 -- 5.E-05 -- -- 4.E+01 -- 2.E+01 -- 4.E+00
WB RM  4 Pesticides
WB RM  4 Aldrin 1.8E-02 ug/kg 1.7E+01 6.1E-09 1.E-07 3.1E-09 5.E-08 7.1E-10 1.E-08 3.0E-05 7.1E-08 2.E-03 3.6E-08 1.E-03 8.2E-09 3.E-04
WB RM  4 alpha-Hexachlorocyclohexane 3.4E-02 ug/kg 6.3E+00 1.2E-08 7.E-08 6.1E-09 4.E-08 1.4E-09 9.E-09 8.0E-03 1.4E-07 2.E-05 7.1E-08 9.E-06 1.6E-08 2.E-06
WB RM  4 beta-Hexachlorocyclohexane 8.7E-03 ug/kg 1.8E+00 3.0E-09 5.E-09 1.5E-09 3.E-09 3.5E-10 6.E-10 6.0E-04 3.5E-08 6.E-05 1.8E-08 3.E-05 4.1E-09 7.E-06
WB RM  4 Dieldrin 2.5E+00 ug/kg 1.6E+01 8.5E-07 1.E-05 4.4E-07 7.E-06 9.9E-08 2.E-06 5.0E-05 9.9E-06 2.E-01 5.1E-06 1.E-01 1.2E-06 2.E-02
WB RM  4 Endrin 2.5E-02 ug/kg -- 8.5E-09 -- 4.4E-09 -- 1.0E-09 -- 3.0E-04 1.0E-07 3.E-04 5.1E-08 2.E-04 1.2E-08 4.E-05
WB RM  4 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  4 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  4 gamma-Hexachlorocyclohexane 2.0E-02 ug/kg 1.1E+00 6.9E-09 8.E-09 3.5E-09 4.E-09 8.0E-10 9.E-10 3.0E-04 8.0E-08 3.E-04 4.1E-08 1.E-04 9.3E-09 3.E-05
WB RM  4 Heptachlor 9.9E-03 ug/kg 4.5E+00 3.4E-09 2.E-08 1.7E-09 8.E-09 4.0E-10 2.E-09 5.0E-04 4.0E-08 8.E-05 2.0E-08 4.E-05 4.6E-09 9.E-06
WB RM  4 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 4.3E-08 4.E-07 2.2E-08 2.E-07 5.1E-09 5.E-08 1.3E-05 5.1E-07 4.E-02 2.6E-07 2.E-02 5.9E-08 5.E-03
WB RM  4 Total Chlordanes 8.9E+00 ug/kg 3.5E-01 3.0E-06 1.E-06 1.6E-06 5.E-07 3.5E-07 1.E-07 5.0E-04 3.5E-05 7.E-02 1.8E-05 4.E-02 4.1E-06 8.E-03
WB RM  4 Total DDD 3.6E+01 ug/kg 2.4E-01 1.2E-05 3.E-06 6.4E-06 2.E-06 1.5E-06 3.E-07 5.0E-04 1.5E-04 3.E-01 7.5E-05 2.E-01 1.7E-05 3.E-02
WB RM  4 Total DDE 1.2E+02 ug/kg 3.4E-01 4.2E-05 1.E-05 2.2E-05 7.E-06 4.9E-06 2.E-06 5.0E-04 4.9E-04 1.E+00 2.5E-04 5.E-01 5.7E-05 1.E-01
WB RM  4 Total DDT 1.1E+01 ug/kg 3.4E-01 3.9E-06 1.E-06 2.0E-06 7.E-07 4.5E-07 2.E-07 5.0E-04 4.5E-05 9.E-02 2.3E-05 5.E-02 5.3E-06 1.E-02
WB RM  4 Total Endosulfan 5.7E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.3E-08 -- 6.0E-03 2.3E-06 4.E-04 1.2E-06 2.E-04 2.7E-07 4.E-05

Exposure Point Total 1.E-03 5.E-04 1.E-04
WB RM  5 Metals
WB RM  5 Aluminum 3.8E+00 mg/kg -- 1.3E-03 -- 6.7E-04 -- 1.5E-04 -- 1.0E+00 1.5E-02 2.E-02 7.8E-03 8.E-03 1.8E-03 2.E-03
WB RM  5 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  5 Arsenic, inorganic 2.8E-02 mg/kg 1.5E+00 9.6E-06 1.E-05 5.0E-06 7.E-06 1.1E-06 2.E-06 3.0E-04 1.1E-04 4.E-01 5.8E-05 2.E-01 1.3E-05 4.E-02
WB RM  5 Cadmium 9.0E-03 mg/kg -- 3.1E-06 -- 1.6E-06 -- 3.6E-07 -- 1.0E-03 3.6E-05 4.E-02 1.9E-05 2.E-02 4.2E-06 4.E-03
WB RM  5 Chromium 2.5E-01 mg/kg -- 8.4E-05 -- 4.3E-05 -- 9.8E-06 -- 1.5E+00 9.8E-04 7.E-04 5.1E-04 3.E-04 1.1E-04 8.E-05
WB RM  5 Copper 6.1E-01 mg/kg -- 2.1E-04 -- 1.1E-04 -- 2.4E-05 -- 4.0E-02 2.4E-03 6.E-02 1.3E-03 3.E-02 2.8E-04 7.E-03
WB RM  5 Lead 8.5E-03 mg/kg NL 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- NL 3.4E-05 -- 1.8E-05 -- 4.0E-06 --
WB RM  5 Manganese 1.5E+00 mg/kg -- 5.2E-04 -- 2.7E-04 -- 6.0E-05 -- 1.4E-01 6.0E-03 4.E-02 3.1E-03 2.E-02 7.0E-04 5.E-03
WB RM  5 Mercury 9.7E-02 mg/kg -- 3.3E-05 -- 1.7E-05 -- 3.9E-06 -- 1.0E-04 3.9E-04 4.E+00 2.0E-04 2.E+00 4.5E-05 5.E-01
WB RM  5 Nickel 6.0E-02 mg/kg -- 2.0E-05 -- 1.1E-05 -- 2.4E-06 -- 2.0E-02 2.4E-04 1.E-02 1.2E-04 6.E-03 2.8E-05 1.E-03
WB RM  5 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 Thallium 3.9E-03 mg/kg -- 1.3E-06 -- 6.8E-07 -- 1.5E-07 -- 6.6E-05 1.5E-05 2.E-01 8.0E-06 1.E-01 1.8E-06 3.E-02
WB RM  5 Zinc 1.3E+01 mg/kg -- 4.4E-03 -- 2.3E-03 -- 5.1E-04 -- 3.0E-01 5.1E-02 2.E-01 2.6E-02 9.E-02 6.0E-03 2.E-02
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 5.1E-01 ug/kg -- 1.7E-07 -- 9.0E-08 -- 2.0E-08 -- 3.0E-04 2.0E-06 7.E-03 1.1E-06 4.E-03 2.4E-07 8.E-04
WB RM  5 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 2.9E+00 ug/kg 2.9E-02 9.9E-07 3.E-08 5.1E-07 1.E-08 1.2E-07 3.E-09 7.0E-02 1.2E-05 2.E-04 6.0E-06 9.E-05 1.4E-06 2.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 6 of 38



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  5 2-Methylnaphthalene 2.9E+00 ug/kg -- 9.9E-07 -- 5.1E-07 -- 1.2E-07 -- 4.0E-03 1.2E-05 3.E-03 6.0E-06 1.E-03 1.4E-06 3.E-04
WB RM  5 Acenaphthene 1.0E+01 ug/kg -- 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- 6.0E-02 4.0E-05 7.E-04 2.1E-05 3.E-04 4.7E-06 8.E-05
WB RM  5 Acenaphthylene 9.8E-01 ug/kg -- 3.4E-07 -- 1.7E-07 -- 3.9E-08 -- 6.0E-02 3.9E-06 7.E-05 2.0E-06 3.E-05 4.6E-07 8.E-06
WB RM  5 Anthracene 5.9E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.4E-08 -- 3.0E-01 2.4E-06 8.E-06 1.2E-06 4.E-06 2.8E-07 9.E-07
WB RM  5 Benzo(a)anthracene 5.7E-01 ug/kg 7.3E-01 2.0E-07 1.E-07 1.0E-07 7.E-08 2.3E-08 2.E-08 -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 --
WB RM  5 Benzo(a)pyrene 6.6E-01 ug/kg 7.3E+00 2.3E-07 2.E-06 1.2E-07 9.E-07 2.6E-08 2.E-07 -- 2.6E-06 -- 1.4E-06 -- 3.1E-07 --
WB RM  5 Benzo(b)fluoranthene 4.5E-01 ug/kg 7.3E-01 1.5E-07 1.E-07 8.0E-08 6.E-08 1.8E-08 1.E-08 -- 1.8E-06 -- 9.3E-07 -- 2.1E-07 --
WB RM  5 Benzo(g,h,i)perylene 6.0E-01 ug/kg -- 2.1E-07 -- 1.1E-07 -- 2.4E-08 -- 3.0E-02 2.4E-06 8.E-05 1.2E-06 4.E-05 2.8E-07 9.E-06
WB RM  5 Benzo(k)fluoranthene 3.8E-01 ug/kg 7.3E-02 1.3E-07 1.E-08 6.7E-08 5.E-09 1.5E-08 1.E-09 -- 1.5E-06 -- 7.9E-07 -- 1.8E-07 --
WB RM  5 Chrysene 6.8E-01 ug/kg 7.3E-03 2.3E-07 2.E-09 1.2E-07 9.E-10 2.7E-08 2.E-10 -- 2.7E-06 -- 1.4E-06 -- 3.2E-07 --
WB RM  5 Dibenzo(a,h)anthracene 1.3E-01 ug/kg 7.3E+00 4.5E-08 3.E-07 2.3E-08 2.E-07 5.2E-09 4.E-08 -- 5.2E-07 -- 2.7E-07 -- 6.1E-08 --
WB RM  5 Dibenzothiophene 4.8E-01 ug/kg -- 1.6E-07 -- 8.5E-08 -- 1.9E-08 -- 4.0E-02 1.9E-06 5.E-05 9.9E-07 2.E-05 2.2E-07 6.E-06
WB RM  5 Fluoranthene 2.1E+00 ug/kg -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 -- 4.0E-02 8.4E-06 2.E-04 4.3E-06 1.E-04 9.8E-07 2.E-05
WB RM  5 Fluorene 2.0E+01 ug/kg -- 6.8E-06 -- 3.5E-06 -- 8.0E-07 -- 4.0E-02 8.0E-05 2.E-03 4.1E-05 1.E-03 9.3E-06 2.E-04
WB RM  5 Indeno(1,2,3-cd)pyrene 5.1E-01 ug/kg 7.3E-01 1.7E-07 1.E-07 9.0E-08 7.E-08 2.0E-08 1.E-08 -- 2.0E-06 -- 1.1E-06 -- 2.4E-07 --
WB RM  5 Naphthalene 2.7E+00 ug/kg -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 -- 2.0E-02 1.1E-05 5.E-04 5.6E-06 3.E-04 1.3E-06 6.E-05
WB RM  5 Phenanthrene 2.9E+01 ug/kg -- 9.9E-06 -- 5.1E-06 -- 1.2E-06 -- 3.0E-02 1.2E-04 4.E-03 6.0E-05 2.E-03 1.4E-05 5.E-04
WB RM  5 Pyrene 2.2E+00 ug/kg -- 7.5E-07 -- 3.9E-07 -- 8.8E-08 -- 3.0E-02 8.8E-06 3.E-04 4.5E-06 2.E-04 1.0E-06 3.E-05
WB RM  5 Total Carcinogenic PAHs -- -- -- -- 2.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  5 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  5 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  5 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  5
Semi-Volatile Organic 
Compounds

WB RM  5 Benzoic acid 4.1E+02 ug/kg -- 1.4E-04 -- 7.3E-05 -- 1.6E-05 -- 4.0E+00 1.6E-03 4.E-04 8.5E-04 2.E-04 1.9E-04 5.E-05
WB RM  5 Benzyl alcohol 2.6E+01 ug/kg -- 8.9E-06 -- 4.6E-06 -- 1.0E-06 -- 5.0E-01 1.0E-04 2.E-04 5.4E-05 1.E-04 1.2E-05 2.E-05
WB RM  5 Bis(2-chloroethoxy) methane 1.2E+01 ug/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 3.0E-03 4.8E-05 2.E-02 2.5E-05 8.E-03 5.6E-06 2.E-03
WB RM  5 Dibenzofuran 2.6E+00 ug/kg -- 8.9E-07 -- 4.6E-07 -- 1.0E-07 -- 4.0E-02 1.0E-05 3.E-04 5.4E-06 1.E-04 1.2E-06 3.E-05
WB RM  5 Hexachlorobenzene 2.5E+00 ug/kg 1.6E+00 8.5E-07 1.E-06 4.4E-07 7.E-07 1.0E-07 2.E-07 8.0E-04 1.0E-05 1.E-02 5.1E-06 6.E-03 1.2E-06 1.E-03
WB RM  5 Hexachlorobutadiene 8.0E-02 ug/kg 7.8E-02 2.7E-08 2.E-09 1.4E-08 1.E-09 3.2E-09 2.E-10 1.0E-03 3.2E-07 3.E-04 1.7E-07 2.E-04 3.7E-08 4.E-05
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  5 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 3.9E+02 ug/kg 2.0E+00 1.4E-04 3.E-04 7.0E-05 1.E-04 1.6E-05 3.E-05 2.0E-05 1.6E-03 8.E+01 8.2E-04 4.E+01 1.8E-04 9.E+00
WB RM  5 Total PCB Congeners 3.4E+05 pg/g NA 1.2E-04 -- 6.1E-05 -- 1.4E-05 -- NA 1.4E-03 -- 7.1E-04 -- 1.6E-04 --
WB RM  5 Total PCBs, Adjusted 3.1E+05 pg/g 2.0E+00 1.1E-04 2.E-04 5.5E-05 1.E-04 1.2E-05 2.E-05 2.0E-05 1.2E-03 6.E+01 6.4E-04 3.E+01 1.5E-04 7.E+00
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 1.9E+00 pg/g 1.3E+05 6.6E-10 9.E-05 3.4E-10 4.E-05 7.7E-11 1.E-05 1.0E-09 7.7E-09 8.E+00 4.0E-09 4.E+00 9.0E-10 9.E-01
WB RM  5 Total PCB TEQ 4.7E+00 pg/g 1.3E+05 1.6E-09 2.E-04 8.3E-10 1.E-04 1.9E-10 2.E-05 1.0E-09 1.9E-08 2.E+01 9.7E-09 1.E+01 2.2E-09 2.E+00
WB RM  5 Total TEQ -- -- -- -- 3.E-04 -- 2.E-04 -- 3.E-05 -- -- 3.E+01 -- 1.E+01 -- 3.E+00
WB RM  5 Pesticides
WB RM  5 Aldrin 2.7E-02 ug/kg 1.7E+01 9.4E-09 2.E-07 4.9E-09 8.E-08 1.1E-09 2.E-08 3.0E-05 1.1E-07 4.E-03 5.7E-08 2.E-03 1.3E-08 4.E-04
WB RM  5 alpha-Hexachlorocyclohexane 3.8E-02 ug/kg 6.3E+00 1.3E-08 8.E-08 6.7E-09 4.E-08 1.5E-09 1.E-08 8.0E-03 1.5E-07 2.E-05 7.9E-08 1.E-05 1.8E-08 2.E-06
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  5 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM  5 Dieldrin 2.6E+00 ug/kg 1.6E+01 8.9E-07 1.E-05 4.6E-07 7.E-06 1.0E-07 2.E-06 5.0E-05 1.0E-05 2.E-01 5.4E-06 1.E-01 1.2E-06 2.E-02
WB RM  5 Endrin 2.1E-02 ug/kg -- 7.2E-09 -- 3.7E-09 -- 8.4E-10 -- 3.0E-04 8.4E-08 3.E-04 4.3E-08 1.E-04 9.8E-09 3.E-05
WB RM  5 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  5 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  5 gamma-Hexachlorocyclohexane 1.7E-02 ug/kg 1.1E+00 5.8E-09 6.E-09 3.0E-09 3.E-09 6.8E-10 7.E-10 3.0E-04 6.8E-08 2.E-04 3.5E-08 1.E-04 7.9E-09 3.E-05
WB RM  5 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  5 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 4.5E-08 4.E-07 2.3E-08 2.E-07 5.2E-09 5.E-08 1.3E-05 5.2E-07 4.E-02 2.7E-07 2.E-02 6.1E-08 5.E-03
WB RM  5 Total Chlordanes 1.4E+01 ug/kg 3.5E-01 4.7E-06 2.E-06 2.4E-06 8.E-07 5.4E-07 2.E-07 5.0E-04 5.4E-05 1.E-01 2.8E-05 6.E-02 6.3E-06 1.E-02
WB RM  5 Total DDD 3.6E+01 ug/kg 2.4E-01 1.2E-05 3.E-06 6.4E-06 2.E-06 1.5E-06 3.E-07 5.0E-04 1.5E-04 3.E-01 7.5E-05 2.E-01 1.7E-05 3.E-02
WB RM  5 Total DDE 9.7E+01 ug/kg 3.4E-01 3.3E-05 1.E-05 1.7E-05 6.E-06 3.9E-06 1.E-06 5.0E-04 3.9E-04 8.E-01 2.0E-04 4.E-01 4.5E-05 9.E-02
WB RM  5 Total DDT 3.1E+01 ug/kg 3.4E-01 1.1E-05 4.E-06 5.4E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 1.2E-04 2.E-01 6.3E-05 1.E-01 1.4E-05 3.E-02
WB RM  5 Total Endosulfan 7.1E-01 ug/kg -- 2.4E-07 -- 1.3E-07 -- 2.8E-08 -- 6.0E-03 2.8E-06 5.E-04 1.5E-06 2.E-04 3.3E-07 6.E-05

Exposure Point Total 6.E-04 3.E-04 7.E-05
WB RM  6 Metals
WB RM  6 Aluminum 4.8E+00 mg/kg -- 1.7E-03 -- 8.5E-04 -- 1.9E-04 -- 1.0E+00 1.9E-02 2.E-02 1.0E-02 1.E-02 2.2E-03 2.E-03
WB RM  6 Antimony 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 4.0E-04 4.0E-06 1.E-02 2.1E-06 5.E-03 4.7E-07 1.E-03
WB RM  6 Arsenic, inorganic 2.1E-02 mg/kg 1.5E+00 7.2E-06 1.E-05 3.7E-06 6.E-06 8.4E-07 1.E-06 3.0E-04 8.4E-05 3.E-01 4.3E-05 1.E-01 9.8E-06 3.E-02
WB RM  6 Cadmium 1.2E-02 mg/kg -- 4.0E-06 -- 2.1E-06 -- 4.7E-07 -- 1.0E-03 4.7E-05 5.E-02 2.4E-05 2.E-02 5.5E-06 5.E-03
WB RM  6 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
WB RM  6 Copper 7.8E-01 mg/kg -- 2.7E-04 -- 1.4E-04 -- 3.1E-05 -- 4.0E-02 3.1E-03 8.E-02 1.6E-03 4.E-02 3.7E-04 9.E-03
WB RM  6 Lead 1.3E-02 mg/kg NL 4.6E-06 -- 2.4E-06 -- 5.3E-07 -- NL 5.3E-05 -- 2.8E-05 -- 6.2E-06 --
WB RM  6 Manganese 1.2E+00 mg/kg -- 4.3E-04 -- 2.2E-04 -- 5.0E-05 -- 1.4E-01 5.0E-03 4.E-02 2.6E-03 2.E-02 5.8E-04 4.E-03
WB RM  6 Mercury 8.9E-02 mg/kg -- 3.1E-05 -- 1.6E-05 -- 3.6E-06 -- 1.0E-04 3.6E-04 4.E+00 1.8E-04 2.E+00 4.2E-05 4.E-01
WB RM  6 Nickel 8.5E-02 mg/kg -- 2.9E-05 -- 1.5E-05 -- 3.4E-06 -- 2.0E-02 3.4E-04 2.E-02 1.8E-04 9.E-03 4.0E-05 2.E-03
WB RM  6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  6 Silver 8.5E-04 mg/kg -- 2.9E-07 -- 1.5E-07 -- 3.4E-08 -- 5.0E-03 3.4E-06 7.E-04 1.8E-06 4.E-04 4.0E-07 8.E-05
WB RM  6 Thallium 3.1E-03 mg/kg -- 1.1E-06 -- 5.4E-07 -- 1.2E-07 -- 6.6E-05 1.2E-05 2.E-01 6.3E-06 1.E-01 1.4E-06 2.E-02
WB RM  6 Zinc 1.3E+01 mg/kg -- 4.6E-03 -- 2.4E-03 -- 5.4E-04 -- 3.0E-01 5.4E-02 2.E-01 2.8E-02 9.E-02 6.3E-03 2.E-02
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 5.9E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.3E-08 -- 3.0E-04 2.3E-06 8.E-03 1.2E-06 4.E-03 2.7E-07 9.E-04
WB RM  6 Tributyltin ion 8.6E-01 ug/kg -- 2.9E-07 -- 1.5E-07 -- 3.4E-08 -- 3.0E-04 3.4E-06 1.E-02 1.8E-06 6.E-03 4.0E-07 1.E-03
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 5.8E+00 ug/kg 2.9E-02 2.0E-06 6.E-08 1.0E-06 3.E-08 2.3E-07 7.E-09 7.0E-02 2.3E-05 3.E-04 1.2E-05 2.E-04 2.7E-06 4.E-05
WB RM  6 2-Methylnaphthalene 6.4E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.5E-07 -- 4.0E-03 2.5E-05 6.E-03 1.3E-05 3.E-03 3.0E-06 7.E-04
WB RM  6 Acenaphthene 2.2E+01 ug/kg -- 7.6E-06 -- 3.9E-06 -- 8.8E-07 -- 6.0E-02 8.8E-05 1.E-03 4.6E-05 8.E-04 1.0E-05 2.E-04
WB RM  6 Acenaphthylene 1.7E+00 ug/kg -- 5.8E-07 -- 3.0E-07 -- 6.8E-08 -- 6.0E-02 6.8E-06 1.E-04 3.5E-06 6.E-05 8.0E-07 1.E-05
WB RM  6 Anthracene 4.1E+00 ug/kg -- 1.4E-06 -- 7.2E-07 -- 1.6E-07 -- 3.0E-01 1.6E-05 5.E-05 8.4E-06 3.E-05 1.9E-06 6.E-06
WB RM  6 Benzo(a)anthracene 1.5E-01 ug/kg 7.3E-01 5.1E-08 4.E-08 2.7E-08 2.E-08 6.0E-09 4.E-09 -- 6.0E-07 -- 3.1E-07 -- 7.0E-08 --
WB RM  6 Benzo(a)pyrene 1.5E-01 ug/kg 7.3E+00 5.1E-08 4.E-07 2.7E-08 2.E-07 6.0E-09 4.E-08 -- 6.0E-07 -- 3.1E-07 -- 7.0E-08 --
WB RM  6 Benzo(b)fluoranthene 1.4E-01 ug/kg 7.3E-01 4.8E-08 4.E-08 2.5E-08 2.E-08 5.6E-09 4.E-09 -- 5.6E-07 -- 2.9E-07 -- 6.5E-08 --
WB RM  6 Benzo(g,h,i)perylene 1.3E-01 ug/kg -- 4.5E-08 -- 2.3E-08 -- 5.2E-09 -- 3.0E-02 5.2E-07 2.E-05 2.7E-07 9.E-06 6.1E-08 2.E-06
WB RM  6 Benzo(k)fluoranthene 1.1E-01 ug/kg 7.3E-02 3.8E-08 3.E-09 1.9E-08 1.E-09 4.4E-09 3.E-10 -- 4.4E-07 -- 2.3E-07 -- 5.1E-08 --
WB RM  6 Chrysene 1.7E-01 ug/kg 7.3E-03 5.7E-08 4.E-10 2.9E-08 2.E-10 6.6E-09 5.E-11 -- 6.6E-07 -- 3.4E-07 -- 7.7E-08 --
WB RM  6 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  6 Dibenzothiophene 6.5E+00 ug/kg -- 2.2E-06 -- 1.2E-06 -- 2.6E-07 -- 4.0E-02 2.6E-05 7.E-04 1.3E-05 3.E-04 3.0E-06 8.E-05
WB RM  6 Fluoranthene 6.6E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 4.0E-02 2.7E-05 7.E-04 1.4E-05 3.E-04 3.1E-06 8.E-05
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  6 Fluorene 1.2E+01 ug/kg -- 4.3E-06 -- 2.2E-06 -- 5.0E-07 -- 4.0E-02 5.0E-05 1.E-03 2.6E-05 6.E-04 5.8E-06 1.E-04
WB RM  6 Indeno(1,2,3-cd)pyrene 1.2E-01 ug/kg 7.3E-01 4.1E-08 3.E-08 2.1E-08 2.E-08 4.8E-09 4.E-09 -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 --
WB RM  6 Naphthalene 1.1E+01 ug/kg -- 3.7E-06 -- 1.9E-06 -- 4.4E-07 -- 2.0E-02 4.4E-05 2.E-03 2.3E-05 1.E-03 5.1E-06 3.E-04
WB RM  6 Phenanthrene 2.5E+01 ug/kg -- 8.7E-06 -- 4.5E-06 -- 1.0E-06 -- 3.0E-02 1.0E-04 3.E-03 5.3E-05 2.E-03 1.2E-05 4.E-04
WB RM  6 Pyrene 5.6E+00 ug/kg -- 1.9E-06 -- 1.0E-06 -- 2.3E-07 -- 3.0E-02 2.3E-05 8.E-04 1.2E-05 4.E-04 2.6E-06 9.E-05
WB RM  6 Total Carcinogenic PAHs -- -- -- -- 5.E-07 -- 2.E-07 -- 6.E-08 -- -- -- -- -- -- --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 6.0E+01 ug/kg 1.4E-02 2.1E-05 3.E-07 1.1E-05 1.E-07 2.4E-06 3.E-08 2.0E-02 2.4E-04 1.E-02 1.2E-04 6.E-03 2.8E-05 1.E-03
WB RM  6 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  6 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  6 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  6
Semi-Volatile Organic 
Compounds

WB RM  6 Benzoic acid 4.2E+02 ug/kg -- 1.4E-04 -- 7.4E-05 -- 1.7E-05 -- 4.0E+00 1.7E-03 4.E-04 8.7E-04 2.E-04 2.0E-04 5.E-05
WB RM  6 Benzyl alcohol 2.5E+01 ug/kg -- 8.6E-06 -- 4.4E-06 -- 1.0E-06 -- 5.0E-01 1.0E-04 2.E-04 5.2E-05 1.E-04 1.2E-05 2.E-05
WB RM  6 Bis(2-chloroethoxy) methane 1.5E+01 ug/kg -- 5.1E-06 -- 2.7E-06 -- 6.0E-07 -- 3.0E-03 6.0E-05 2.E-02 3.1E-05 1.E-02 7.0E-06 2.E-03
WB RM  6 Dibenzofuran 2.7E+00 ug/kg -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 -- 4.0E-02 1.1E-05 3.E-04 5.6E-06 1.E-04 1.3E-06 3.E-05
WB RM  6 Hexachlorobenzene 1.5E+00 ug/kg 1.6E+00 5.2E-07 8.E-07 2.7E-07 4.E-07 6.1E-08 1.E-07 8.0E-04 6.1E-06 8.E-03 3.2E-06 4.E-03 7.1E-07 9.E-04
WB RM  6 Hexachlorobutadiene 9.0E-02 ug/kg 7.8E-02 3.1E-08 2.E-09 1.6E-08 1.E-09 3.6E-09 3.E-10 1.0E-03 3.6E-07 4.E-04 1.8E-07 2.E-04 4.2E-08 4.E-05
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  6 4-Nitrophenol 9.8E+00 ug/kg -- 3.3E-06 -- 1.7E-06 -- 3.9E-07 -- 5.0E-03 3.9E-05 8.E-03 2.0E-05 4.E-03 4.6E-06 9.E-04
WB RM  6 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 2.7E+02 ug/kg 2.0E+00 9.4E-05 2.E-04 4.8E-05 1.E-04 1.1E-05 2.E-05 2.0E-05 1.1E-03 5.E+01 5.6E-04 3.E+01 1.3E-04 6.E+00
WB RM  6 Total PCB Congeners 4.3E+05 pg/g NA 1.5E-04 -- 7.7E-05 -- 1.7E-05 -- NA 1.7E-03 -- 8.9E-04 -- 2.0E-04 --
WB RM  6 Total PCBs, Adjusted 4.0E+05 pg/g 2.0E+00 1.4E-04 3.E-04 7.1E-05 1.E-04 1.6E-05 3.E-05 2.0E-05 1.6E-03 8.E+01 8.3E-04 4.E+01 1.9E-04 9.E+00
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 1.8E+00 pg/g 1.3E+05 6.3E-10 8.E-05 3.2E-10 4.E-05 7.3E-11 9.E-06 1.0E-09 7.3E-09 7.E+00 3.8E-09 4.E+00 8.5E-10 9.E-01
WB RM  6 Total PCB TEQ 4.1E+00 pg/g 1.3E+05 1.4E-09 2.E-04 7.3E-10 9.E-05 1.6E-10 2.E-05 1.0E-09 1.6E-08 2.E+01 8.5E-09 8.E+00 1.9E-09 2.E+00
WB RM  6 Total TEQ -- -- -- -- 3.E-04 -- 1.E-04 -- 3.E-05 -- -- 2.E+01 -- 1.E+01 -- 3.E+00
WB RM  6 Pesticides
WB RM  6 Aldrin 2.2E-02 ug/kg 1.7E+01 7.4E-09 1.E-07 3.8E-09 7.E-08 8.7E-10 1.E-08 3.0E-05 8.7E-08 3.E-03 4.5E-08 1.E-03 1.0E-08 3.E-04
WB RM  6 alpha-Hexachlorocyclohexane 2.8E-02 ug/kg 6.3E+00 9.4E-09 6.E-08 4.9E-09 3.E-08 1.1E-09 7.E-09 8.0E-03 1.1E-07 1.E-05 5.7E-08 7.E-06 1.3E-08 2.E-06
WB RM  6 beta-Hexachlorocyclohexane 2.4E-02 ug/kg 1.8E+00 8.2E-09 1.E-08 4.2E-09 8.E-09 9.6E-10 2.E-09 6.0E-04 9.6E-08 2.E-04 4.9E-08 8.E-05 1.1E-08 2.E-05
WB RM  6 Dieldrin 2.0E+00 ug/kg 1.6E+01 6.9E-07 1.E-05 3.6E-07 6.E-06 8.0E-08 1.E-06 5.0E-05 8.0E-06 2.E-01 4.1E-06 8.E-02 9.4E-07 2.E-02
WB RM  6 Endrin 1.7E-02 ug/kg -- 5.8E-09 -- 3.0E-09 -- 6.8E-10 -- 3.0E-04 6.8E-08 2.E-04 3.5E-08 1.E-04 7.9E-09 3.E-05
WB RM  6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  6 gamma-Hexachlorocyclohexane 2.9E-02 ug/kg 1.1E+00 9.9E-09 1.E-08 5.1E-09 6.E-09 1.2E-09 1.E-09 3.0E-04 1.2E-07 4.E-04 6.0E-08 2.E-04 1.4E-08 5.E-05
WB RM  6 Heptachlor 1.0E-02 ug/kg 4.5E+00 3.5E-09 2.E-08 1.8E-09 8.E-09 4.1E-10 2.E-09 5.0E-04 4.1E-08 8.E-05 2.1E-08 4.E-05 4.7E-09 9.E-06
WB RM  6 Heptachlor epoxide 1.0E-01 ug/kg 9.1E+00 3.5E-08 3.E-07 1.8E-08 2.E-07 4.1E-09 4.E-08 1.3E-05 4.1E-07 3.E-02 2.1E-07 2.E-02 4.7E-08 4.E-03
WB RM  6 Total Chlordanes 8.5E+00 ug/kg 3.5E-01 2.9E-06 1.E-06 1.5E-06 5.E-07 3.4E-07 1.E-07 5.0E-04 3.4E-05 7.E-02 1.8E-05 4.E-02 4.0E-06 8.E-03
WB RM  6 Total DDD 4.3E+01 ug/kg 2.4E-01 1.5E-05 4.E-06 7.7E-06 2.E-06 1.7E-06 4.E-07 5.0E-04 1.7E-04 3.E-01 9.0E-05 2.E-01 2.0E-05 4.E-02
WB RM  6 Total DDE 8.7E+01 ug/kg 3.4E-01 3.0E-05 1.E-05 1.5E-05 5.E-06 3.5E-06 1.E-06 5.0E-04 3.5E-04 7.E-01 1.8E-04 4.E-01 4.1E-05 8.E-02
WB RM  6 Total DDT 2.2E+01 ug/kg 3.4E-01 7.6E-06 3.E-06 3.9E-06 1.E-06 8.9E-07 3.E-07 5.0E-04 8.9E-05 2.E-01 4.6E-05 9.E-02 1.0E-05 2.E-02
WB RM  6 Total Endosulfan 4.7E-01 ug/kg -- 1.6E-07 -- 8.3E-08 -- 1.9E-08 -- 6.0E-03 1.9E-06 3.E-04 9.7E-07 2.E-04 2.2E-07 4.E-05

Exposure Point Total 6.E-04 3.E-04 7.E-05

DO NOT QUOTE OR CITE
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  7 Metals
WB RM  7 Aluminum 4.9E+00 mg/kg -- 1.7E-03 -- 8.7E-04 -- 2.0E-04 -- 1.0E+00 2.0E-02 2.E-02 1.0E-02 1.E-02 2.3E-03 2.E-03
WB RM  7 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  7 Arsenic, inorganic 2.4E-02 mg/kg 1.5E+00 8.3E-06 1.E-05 4.3E-06 6.E-06 9.6E-07 1.E-06 3.0E-04 9.6E-05 3.E-01 5.0E-05 2.E-01 1.1E-05 4.E-02
WB RM  7 Cadmium 1.6E-03 mg/kg -- 5.5E-07 -- 2.8E-07 -- 6.4E-08 -- 1.0E-03 6.4E-06 6.E-03 3.3E-06 3.E-03 7.5E-07 7.E-04
WB RM  7 Chromium 3.3E-01 mg/kg -- 1.1E-04 -- 5.8E-05 -- 1.3E-05 -- 1.5E+00 1.3E-03 9.E-04 6.8E-04 5.E-04 1.5E-04 1.E-04
WB RM  7 Copper 6.5E-01 mg/kg -- 2.2E-04 -- 1.2E-04 -- 2.6E-05 -- 4.0E-02 2.6E-03 7.E-02 1.4E-03 3.E-02 3.1E-04 8.E-03
WB RM  7 Lead 1.9E-02 mg/kg NL 6.3E-06 -- 3.3E-06 -- 7.4E-07 -- NL 7.4E-05 -- 3.8E-05 -- 8.6E-06 --
WB RM  7 Manganese 1.7E+00 mg/kg -- 5.8E-04 -- 3.0E-04 -- 6.8E-05 -- 1.4E-01 6.8E-03 5.E-02 3.5E-03 3.E-02 7.9E-04 6.E-03
WB RM  7 Mercury 1.0E-01 mg/kg -- 3.5E-05 -- 1.8E-05 -- 4.1E-06 -- 1.0E-04 4.1E-04 4.E+00 2.1E-04 2.E+00 4.8E-05 5.E-01
WB RM  7 Nickel 9.9E-02 mg/kg -- 3.4E-05 -- 1.8E-05 -- 4.0E-06 -- 2.0E-02 4.0E-04 2.E-02 2.0E-04 1.E-02 4.6E-05 2.E-03
WB RM  7 Selenium 2.2E-01 mg/kg -- 7.6E-05 -- 3.9E-05 -- 8.9E-06 -- 5.0E-03 8.9E-04 2.E-01 4.6E-04 9.E-02 1.0E-04 2.E-02
WB RM  7 Silver 1.7E-03 mg/kg -- 5.7E-07 -- 2.9E-07 -- 6.6E-08 -- 5.0E-03 6.6E-06 1.E-03 3.4E-06 7.E-04 7.7E-07 2.E-04
WB RM  7 Thallium 3.6E-03 mg/kg -- 1.2E-06 -- 6.3E-07 -- 1.4E-07 -- 6.6E-05 1.4E-05 2.E-01 7.4E-06 1.E-01 1.7E-06 3.E-02
WB RM  7 Zinc 1.4E+01 mg/kg -- 4.8E-03 -- 2.5E-03 -- 5.6E-04 -- 3.0E-01 5.6E-02 2.E-01 2.9E-02 1.E-01 6.5E-03 2.E-02
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 5.5E-01 ug/kg -- 1.9E-07 -- 9.7E-08 -- 2.2E-08 -- 3.0E-04 2.2E-06 7.E-03 1.1E-06 4.E-03 2.6E-07 9.E-04
WB RM  7 Tributyltin ion 7.8E-01 ug/kg -- 2.7E-07 -- 1.4E-07 -- 3.1E-08 -- 3.0E-04 3.1E-06 1.E-02 1.6E-06 5.E-03 3.6E-07 1.E-03
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 2.6E+00 ug/kg 2.9E-02 8.9E-07 3.E-08 4.6E-07 1.E-08 1.0E-07 3.E-09 7.0E-02 1.0E-05 1.E-04 5.4E-06 8.E-05 1.2E-06 2.E-05
WB RM  7 2-Methylnaphthalene 3.1E+01 ug/kg -- 1.1E-05 -- 5.5E-06 -- 1.2E-06 -- 4.0E-03 1.2E-04 3.E-02 6.4E-05 2.E-02 1.4E-05 4.E-03
WB RM  7 Acenaphthene 4.3E+01 ug/kg -- 1.5E-05 -- 7.5E-06 -- 1.7E-06 -- 6.0E-02 1.7E-04 3.E-03 8.8E-05 1.E-03 2.0E-05 3.E-04
WB RM  7 Acenaphthylene 8.8E-01 ug/kg -- 3.0E-07 -- 1.6E-07 -- 3.5E-08 -- 6.0E-02 3.5E-06 6.E-05 1.8E-06 3.E-05 4.1E-07 7.E-06
WB RM  7 Anthracene 2.1E+00 ug/kg -- 7.3E-07 -- 3.8E-07 -- 8.6E-08 -- 3.0E-01 8.6E-06 3.E-05 4.4E-06 1.E-05 1.0E-06 3.E-06
WB RM  7 Benzo(a)anthracene 1.5E-01 ug/kg 7.3E-01 5.1E-08 4.E-08 2.7E-08 2.E-08 6.0E-09 4.E-09 -- 6.0E-07 -- 3.1E-07 -- 7.0E-08 --
WB RM  7 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  7 Benzo(b)fluoranthene 1.4E-01 ug/kg 7.3E-01 4.8E-08 4.E-08 2.5E-08 2.E-08 5.6E-09 4.E-09 -- 5.6E-07 -- 2.9E-07 -- 6.5E-08 --
WB RM  7 Benzo(g,h,i)perylene 1.4E-01 ug/kg -- 4.8E-08 -- 2.5E-08 -- 5.6E-09 -- 3.0E-02 5.6E-07 2.E-05 2.9E-07 1.E-05 6.5E-08 2.E-06
WB RM  7 Benzo(k)fluoranthene 1.1E-01 ug/kg 7.3E-02 3.8E-08 3.E-09 1.9E-08 1.E-09 4.4E-09 3.E-10 -- 4.4E-07 -- 2.3E-07 -- 5.1E-08 --
WB RM  7 Chrysene 1.8E-01 ug/kg 7.3E-03 6.2E-08 5.E-10 3.2E-08 2.E-10 7.2E-09 5.E-11 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
WB RM  7 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  7 Dibenzothiophene 3.2E+00 ug/kg -- 1.1E-06 -- 5.6E-07 -- 1.3E-07 -- 4.0E-02 1.3E-05 3.E-04 6.5E-06 2.E-04 1.5E-06 4.E-05
WB RM  7 Fluoranthene 5.6E+00 ug/kg -- 1.9E-06 -- 9.9E-07 -- 2.2E-07 -- 4.0E-02 2.2E-05 6.E-04 1.2E-05 3.E-04 2.6E-06 7.E-05
WB RM  7 Fluorene 2.9E+01 ug/kg -- 9.9E-06 -- 5.1E-06 -- 1.2E-06 -- 4.0E-02 1.2E-04 3.E-03 6.0E-05 1.E-03 1.4E-05 3.E-04
WB RM  7 Indeno(1,2,3-cd)pyrene 1.3E-01 ug/kg 7.3E-01 4.5E-08 3.E-08 2.3E-08 2.E-08 5.2E-09 4.E-09 -- 5.2E-07 -- 2.7E-07 -- 6.1E-08 --
WB RM  7 Naphthalene 3.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.3E-06 -- 2.0E-02 1.3E-04 7.E-03 6.7E-05 3.E-03 1.5E-05 8.E-04
WB RM  7 Phenanthrene 3.7E+01 ug/kg -- 1.3E-05 -- 6.5E-06 -- 1.5E-06 -- 3.0E-02 1.5E-04 5.E-03 7.6E-05 3.E-03 1.7E-05 6.E-04
WB RM  7 Pyrene 4.4E+00 ug/kg -- 1.5E-06 -- 7.8E-07 -- 1.8E-07 -- 3.0E-02 1.8E-05 6.E-04 9.1E-06 3.E-04 2.1E-06 7.E-05
WB RM  7 Total Carcinogenic PAHs -- -- -- -- 1.E-07 -- 6.E-08 -- 1.E-08 -- -- -- -- -- -- --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  7 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  7 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  7 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  7
Semi-Volatile Organic 
Compounds

WB RM  7 Benzoic acid 4.6E+02 ug/kg -- 1.6E-04 -- 8.1E-05 -- 1.8E-05 -- 4.0E+00 1.8E-03 5.E-04 9.5E-04 2.E-04 2.1E-04 5.E-05
WB RM  7 Benzyl alcohol 2.7E+01 ug/kg -- 9.3E-06 -- 4.8E-06 -- 1.1E-06 -- 5.0E-01 1.1E-04 2.E-04 5.6E-05 1.E-04 1.3E-05 3.E-05
WB RM  7 Bis(2-chloroethoxy) methane 8.6E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 3.0E-03 3.4E-05 1.E-02 1.8E-05 6.E-03 4.0E-06 1.E-03
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  7 Dibenzofuran 2.3E+01 ug/kg -- 8.0E-06 -- 4.1E-06 -- 9.4E-07 -- 4.0E-02 9.4E-05 2.E-03 4.8E-05 1.E-03 1.1E-05 3.E-04
WB RM  7 Hexachlorobenzene 2.9E+00 ug/kg 1.6E+00 1.0E-06 2.E-06 5.2E-07 8.E-07 1.2E-07 2.E-07 8.0E-04 1.2E-05 1.E-02 6.1E-06 8.E-03 1.4E-06 2.E-03
WB RM  7 Hexachlorobutadiene 7.0E-01 ug/kg 7.8E-02 2.4E-07 2.E-08 1.2E-07 1.E-08 2.8E-08 2.E-09 1.0E-03 2.8E-06 3.E-03 1.5E-06 1.E-03 3.3E-07 3.E-04
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  7 4-Nitrophenol 8.8E+00 ug/kg -- 3.0E-06 -- 1.6E-06 -- 3.5E-07 -- 5.0E-03 3.5E-05 7.E-03 1.8E-05 4.E-03 4.1E-06 8.E-04
WB RM  7 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 4.8E+02 ug/kg 2.0E+00 1.6E-04 3.E-04 8.4E-05 2.E-04 1.9E-05 4.E-05 2.0E-05 1.9E-03 1.E+02 9.9E-04 5.E+01 2.2E-04 1.E+01
WB RM  7 Total PCB Congeners 8.3E+05 pg/g NA 2.8E-04 -- 1.5E-04 -- 3.3E-05 -- NA 3.3E-03 -- 1.7E-03 -- 3.9E-04 --
WB RM  7 Total PCBs, Adjusted 7.9E+05 pg/g 2.0E+00 2.7E-04 5.E-04 1.4E-04 3.E-04 3.1E-05 6.E-05 2.0E-05 3.1E-03 2.E+02 1.6E-03 8.E+01 3.7E-04 2.E+01
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 1.8E+01 pg/g 1.3E+05 6.1E-09 8.E-04 3.1E-09 4.E-04 7.1E-10 9.E-05 1.0E-09 7.1E-08 7.E+01 3.7E-08 4.E+01 8.2E-09 8.E+00
WB RM  7 Total PCB TEQ 5.9E+00 pg/g 1.3E+05 2.0E-09 3.E-04 1.1E-09 1.E-04 2.4E-10 3.E-05 1.0E-09 2.4E-08 2.E+01 1.2E-08 1.E+01 2.8E-09 3.E+00
WB RM  7 Total TEQ -- -- -- -- 1.E-03 -- 5.E-04 -- 1.E-04 -- -- 9.E+01 -- 5.E+01 -- 1.E+01
WB RM  7 Pesticides
WB RM  7 Aldrin 2.2E-02 ug/kg 1.7E+01 7.6E-09 1.E-07 3.9E-09 7.E-08 8.8E-10 2.E-08 3.0E-05 8.8E-08 3.E-03 4.6E-08 2.E-03 1.0E-08 3.E-04
WB RM  7 alpha-Hexachlorocyclohexane 2.8E-02 ug/kg 6.3E+00 9.4E-09 6.E-08 4.9E-09 3.E-08 1.1E-09 7.E-09 8.0E-03 1.1E-07 1.E-05 5.7E-08 7.E-06 1.3E-08 2.E-06
WB RM  7 beta-Hexachlorocyclohexane 2.5E-02 ug/kg 1.8E+00 8.5E-09 2.E-08 4.4E-09 8.E-09 9.9E-10 2.E-09 6.0E-04 9.9E-08 2.E-04 5.1E-08 9.E-05 1.2E-08 2.E-05
WB RM  7 Dieldrin 2.0E+00 ug/kg 1.6E+01 6.9E-07 1.E-05 3.6E-07 6.E-06 8.0E-08 1.E-06 5.0E-05 8.0E-06 2.E-01 4.1E-06 8.E-02 9.4E-07 2.E-02
WB RM  7 Endrin 1.6E-02 ug/kg -- 5.3E-09 -- 2.7E-09 -- 6.2E-10 -- 3.0E-04 6.2E-08 2.E-04 3.2E-08 1.E-04 7.2E-09 2.E-05
WB RM  7 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  7 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  7 gamma-Hexachlorocyclohexane 2.3E-02 ug/kg 1.1E+00 7.7E-09 8.E-09 4.0E-09 4.E-09 9.0E-10 1.E-09 3.0E-04 9.0E-08 3.E-04 4.7E-08 2.E-04 1.1E-08 4.E-05
WB RM  7 Heptachlor 8.7E-03 ug/kg 4.5E+00 3.0E-09 1.E-08 1.5E-09 7.E-09 3.5E-10 2.E-09 5.0E-04 3.5E-08 7.E-05 1.8E-08 4.E-05 4.1E-09 8.E-06
WB RM  7 Heptachlor epoxide 1.0E-01 ug/kg 9.1E+00 3.4E-08 3.E-07 1.8E-08 2.E-07 4.0E-09 4.E-08 1.3E-05 4.0E-07 3.E-02 2.1E-07 2.E-02 4.6E-08 4.E-03
WB RM  7 Total Chlordanes 1.3E+01 ug/kg 3.5E-01 4.5E-06 2.E-06 2.3E-06 8.E-07 5.2E-07 2.E-07 5.0E-04 5.2E-05 1.E-01 2.7E-05 5.E-02 6.1E-06 1.E-02
WB RM  7 Total DDD 1.6E+02 ug/kg 2.4E-01 5.5E-05 1.E-05 2.9E-05 7.E-06 6.5E-06 2.E-06 5.0E-04 6.5E-04 1.E+00 3.3E-04 7.E-01 7.5E-05 2.E-01
WB RM  7 Total DDE 2.2E+02 ug/kg 3.4E-01 7.5E-05 3.E-05 3.9E-05 1.E-05 8.8E-06 3.E-06 5.0E-04 8.8E-04 2.E+00 4.5E-04 9.E-01 1.0E-04 2.E-01
WB RM  7 Total DDT 1.6E+02 ug/kg 3.4E-01 5.4E-05 2.E-05 2.8E-05 9.E-06 6.3E-06 2.E-06 5.0E-04 6.3E-04 1.E+00 3.3E-04 7.E-01 7.3E-05 1.E-01
WB RM  7 Total Endosulfan 5.0E-01 ug/kg -- 1.7E-07 -- 8.8E-08 -- 2.0E-08 -- 6.0E-03 2.0E-06 3.E-04 1.0E-06 2.E-04 2.3E-07 4.E-05

Exposure Point Total 2.E-03 9.E-04 2.E-04
WB RM  8 Metals
WB RM  8 Aluminum 4.3E+00 mg/kg -- 1.5E-03 -- 7.5E-04 -- 1.7E-04 -- 1.0E+00 1.7E-02 2.E-02 8.8E-03 9.E-03 2.0E-03 2.E-03
WB RM  8 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  8 Arsenic, inorganic 2.3E-02 mg/kg 1.5E+00 7.8E-06 1.E-05 4.0E-06 6.E-06 9.1E-07 1.E-06 3.0E-04 9.1E-05 3.E-01 4.7E-05 2.E-01 1.1E-05 4.E-02
WB RM  8 Cadmium 2.8E-03 mg/kg -- 9.6E-07 -- 5.0E-07 -- 1.1E-07 -- 1.0E-03 1.1E-05 1.E-02 5.8E-06 6.E-03 1.3E-06 1.E-03
WB RM  8 Chromium 1.8E-01 mg/kg -- 6.3E-05 -- 3.2E-05 -- 7.3E-06 -- 1.5E+00 7.3E-04 5.E-04 3.8E-04 3.E-04 8.6E-05 6.E-05
WB RM  8 Copper 9.6E-01 mg/kg -- 3.3E-04 -- 1.7E-04 -- 3.9E-05 -- 4.0E-02 3.9E-03 1.E-01 2.0E-03 5.E-02 4.5E-04 1.E-02
WB RM  8 Lead 7.5E-03 mg/kg NL 2.6E-06 -- 1.3E-06 -- 3.0E-07 -- NL 3.0E-05 -- 1.5E-05 -- 3.5E-06 --
WB RM  8 Manganese 1.8E+00 mg/kg -- 6.1E-04 -- 3.1E-04 -- 7.1E-05 -- 1.4E-01 7.1E-03 5.E-02 3.7E-03 3.E-02 8.3E-04 6.E-03
WB RM  8 Mercury 8.1E-02 mg/kg -- 2.8E-05 -- 1.4E-05 -- 3.2E-06 -- 1.0E-04 3.2E-04 3.E+00 1.7E-04 2.E+00 3.8E-05 4.E-01
WB RM  8 Nickel 1.1E-01 mg/kg -- 3.9E-05 -- 2.0E-05 -- 4.5E-06 -- 2.0E-02 4.5E-04 2.E-02 2.3E-04 1.E-02 5.3E-05 3.E-03
WB RM  8 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  8 Silver 1.6E-03 mg/kg -- 5.3E-07 -- 2.7E-07 -- 6.2E-08 -- 5.0E-03 6.2E-06 1.E-03 3.2E-06 6.E-04 7.2E-07 1.E-04
WB RM  8 Thallium 3.0E-03 mg/kg -- 1.0E-06 -- 5.3E-07 -- 1.2E-07 -- 6.6E-05 1.2E-05 2.E-01 6.2E-06 9.E-02 1.4E-06 2.E-02
WB RM  8 Zinc 1.3E+01 mg/kg -- 4.6E-03 -- 2.4E-03 -- 5.3E-04 -- 3.0E-01 5.3E-02 2.E-01 2.8E-02 9.E-02 6.2E-03 2.E-02
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 7.5E-01 ug/kg -- 2.6E-07 -- 1.3E-07 -- 3.0E-08 -- 3.0E-04 3.0E-06 1.E-02 1.5E-06 5.E-03 3.5E-07 1.E-03
WB RM  8 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 11 of 38



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 4.3E-07 1.E-08 2.2E-07 6.E-09 5.0E-08 1.E-09 7.0E-02 5.0E-06 7.E-05 2.6E-06 4.E-05 5.8E-07 8.E-06
WB RM  8 2-Methylnaphthalene 2.0E+00 ug/kg -- 6.7E-07 -- 3.5E-07 -- 7.8E-08 -- 4.0E-03 7.8E-06 2.E-03 4.0E-06 1.E-03 9.1E-07 2.E-04
WB RM  8 Acenaphthene 4.7E+00 ug/kg -- 1.6E-06 -- 8.2E-07 -- 1.9E-07 -- 6.0E-02 1.9E-05 3.E-04 9.6E-06 2.E-04 2.2E-06 4.E-05
WB RM  8 Acenaphthylene 1.0E+00 ug/kg -- 3.5E-07 -- 1.8E-07 -- 4.0E-08 -- 6.0E-02 4.0E-06 7.E-05 2.1E-06 3.E-05 4.7E-07 8.E-06
WB RM  8 Anthracene 9.8E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 3.9E-08 -- 3.0E-01 3.9E-06 1.E-05 2.0E-06 7.E-06 4.6E-07 2.E-06
WB RM  8 Benzo(a)anthracene 5.3E-01 ug/kg 7.3E-01 1.8E-07 1.E-07 9.3E-08 7.E-08 2.1E-08 2.E-08 -- 2.1E-06 -- 1.1E-06 -- 2.5E-07 --
WB RM  8 Benzo(a)pyrene 5.3E-01 ug/kg 7.3E+00 1.8E-07 1.E-06 9.4E-08 7.E-07 2.1E-08 2.E-07 -- 2.1E-06 -- 1.1E-06 -- 2.5E-07 --
WB RM  8 Benzo(b)fluoranthene 3.8E-01 ug/kg 7.3E-01 1.3E-07 1.E-07 6.8E-08 5.E-08 1.5E-08 1.E-08 -- 1.5E-06 -- 7.9E-07 -- 1.8E-07 --
WB RM  8 Benzo(g,h,i)perylene 1.3E+00 ug/kg -- 4.5E-07 -- 2.3E-07 -- 5.2E-08 -- 3.0E-02 5.2E-06 2.E-04 2.7E-06 9.E-05 6.1E-07 2.E-05
WB RM  8 Benzo(k)fluoranthene 3.2E-01 ug/kg 7.3E-02 1.1E-07 8.E-09 5.6E-08 4.E-09 1.3E-08 9.E-10 -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 --
WB RM  8 Chrysene 6.1E-01 ug/kg 7.3E-03 2.1E-07 2.E-09 1.1E-07 8.E-10 2.5E-08 2.E-10 -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 --
WB RM  8 Dibenzo(a,h)anthracene 1.6E-01 ug/kg 7.3E+00 5.5E-08 4.E-07 2.8E-08 2.E-07 6.4E-09 5.E-08 -- 6.4E-07 -- 3.3E-07 -- 7.5E-08 --
WB RM  8 Dibenzothiophene 1.9E+00 ug/kg -- 6.4E-07 -- 3.3E-07 -- 7.4E-08 -- 4.0E-02 7.4E-06 2.E-04 3.8E-06 1.E-04 8.7E-07 2.E-05
WB RM  8 Fluoranthene 7.6E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 -- 4.0E-02 3.0E-05 8.E-04 1.6E-05 4.E-04 3.6E-06 9.E-05
WB RM  8 Fluorene 4.9E+00 ug/kg -- 1.7E-06 -- 8.7E-07 -- 2.0E-07 -- 4.0E-02 2.0E-05 5.E-04 1.0E-05 3.E-04 2.3E-06 6.E-05
WB RM  8 Indeno(1,2,3-cd)pyrene 9.5E-01 ug/kg 7.3E-01 3.3E-07 2.E-07 1.7E-07 1.E-07 3.8E-08 3.E-08 -- 3.8E-06 -- 2.0E-06 -- 4.4E-07 --
WB RM  8 Naphthalene 3.5E+00 ug/kg -- 1.2E-06 -- 6.1E-07 -- 1.4E-07 -- 2.0E-02 1.4E-05 7.E-04 7.2E-06 4.E-04 1.6E-06 8.E-05
WB RM  8 Phenanthrene 1.9E+01 ug/kg -- 6.4E-06 -- 3.3E-06 -- 7.4E-07 -- 3.0E-02 7.4E-05 2.E-03 3.8E-05 1.E-03 8.6E-06 3.E-04
WB RM  8 Pyrene 2.2E+01 ug/kg -- 7.5E-06 -- 3.8E-06 -- 8.7E-07 -- 3.0E-02 8.7E-05 3.E-03 4.5E-05 1.E-03 1.0E-05 3.E-04
WB RM  8 Total Carcinogenic PAHs -- -- -- -- 2.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  8 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  8 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  8 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  8
Semi-Volatile Organic 
Compounds

WB RM  8 Benzoic acid 4.4E+02 ug/kg -- 1.5E-04 -- 7.8E-05 -- 1.8E-05 -- 4.0E+00 1.8E-03 4.E-04 9.1E-04 2.E-04 2.1E-04 5.E-05
WB RM  8 Benzyl alcohol 3.0E+01 ug/kg -- 1.0E-05 -- 5.2E-06 -- 1.2E-06 -- 5.0E-01 1.2E-04 2.E-04 6.1E-05 1.E-04 1.4E-05 3.E-05
WB RM  8 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 4.3E-06 -- 2.2E-06 -- 5.0E-07 -- 3.0E-03 5.0E-05 2.E-02 2.6E-05 9.E-03 5.8E-06 2.E-03
WB RM  8 Dibenzofuran 1.5E+00 ug/kg -- 5.1E-07 -- 2.6E-07 -- 5.9E-08 -- 4.0E-02 5.9E-06 1.E-04 3.1E-06 8.E-05 6.9E-07 2.E-05
WB RM  8 Hexachlorobenzene 2.0E+00 ug/kg 1.6E+00 6.8E-07 1.E-06 3.5E-07 6.E-07 7.9E-08 1.E-07 8.0E-04 7.9E-06 1.E-02 4.1E-06 5.E-03 9.3E-07 1.E-03
WB RM  8 Hexachlorobutadiene 1.3E-01 ug/kg 7.8E-02 4.5E-08 3.E-09 2.3E-08 2.E-09 5.2E-09 4.E-10 1.0E-03 5.2E-07 5.E-04 2.7E-07 3.E-04 6.1E-08 6.E-05
WB RM  8 Phenols
WB RM  8 4-Methylphenol 7.4E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 3.0E-07 -- 5.0E-03 3.0E-05 6.E-03 1.5E-05 3.E-03 3.5E-06 7.E-04
WB RM  8 4-Nitrophenol 8.8E+00 ug/kg -- 3.0E-06 -- 1.6E-06 -- 3.5E-07 -- 5.0E-03 3.5E-05 7.E-03 1.8E-05 4.E-03 4.1E-06 8.E-04
WB RM  8 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 9.0E+02 ug/kg 2.0E+00 3.1E-04 6.E-04 1.6E-04 3.E-04 3.6E-05 7.E-05 2.0E-05 3.6E-03 2.E+02 1.9E-03 9.E+01 4.2E-04 2.E+01
WB RM  8 Total PCB Congeners 4.7E+05 pg/g NA 1.6E-04 -- 8.3E-05 -- 1.9E-05 -- NA 1.9E-03 -- 9.7E-04 -- 2.2E-04 --
WB RM  8 Total PCBs, Adjusted 4.4E+05 pg/g 2.0E+00 1.5E-04 3.E-04 7.7E-05 2.E-04 1.7E-05 3.E-05 2.0E-05 1.7E-03 9.E+01 9.0E-04 5.E+01 2.0E-04 1.E+01
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.9E-10 8.E-05 1.3E-10 2.E-05 1.0E-09 1.3E-08 1.E+01 6.8E-09 7.E+00 1.5E-09 2.E+00
WB RM  8 Total PCB TEQ 5.1E+00 pg/g 1.3E+05 1.7E-09 2.E-04 9.0E-10 1.E-04 2.0E-10 3.E-05 1.0E-09 2.0E-08 2.E+01 1.0E-08 1.E+01 2.4E-09 2.E+00
WB RM  8 Total TEQ -- -- -- -- 4.E-04 -- 2.E-04 -- 4.E-05 -- -- 3.E+01 -- 2.E+01 -- 4.E+00
WB RM  8 Pesticides
WB RM  8 Aldrin 2.2E-02 ug/kg 1.7E+01 7.5E-09 1.E-07 3.9E-09 7.E-08 8.8E-10 1.E-08 3.0E-05 8.8E-08 3.E-03 4.5E-08 2.E-03 1.0E-08 3.E-04
WB RM  8 alpha-Hexachlorocyclohexane 2.4E-02 ug/kg 6.3E+00 8.2E-09 5.E-08 4.3E-09 3.E-08 9.6E-10 6.E-09 8.0E-03 9.6E-08 1.E-05 5.0E-08 6.E-06 1.1E-08 1.E-06
WB RM  8 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 5.1E-09 9.E-09 2.7E-09 5.E-09 6.0E-10 1.E-09 6.0E-04 6.0E-08 1.E-04 3.1E-08 5.E-05 7.0E-09 1.E-05
WB RM  8 Dieldrin 3.7E+00 ug/kg 1.6E+01 1.3E-06 2.E-05 6.5E-07 1.E-05 1.5E-07 2.E-06 5.0E-05 1.5E-05 3.E-01 7.6E-06 2.E-01 1.7E-06 3.E-02
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  8 Endrin 1.4E-02 ug/kg -- 4.8E-09 -- 2.5E-09 -- 5.6E-10 -- 3.0E-04 5.6E-08 2.E-04 2.9E-08 1.E-04 6.5E-09 2.E-05
WB RM  8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  8 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  8 gamma-Hexachlorocyclohexane 1.9E-02 ug/kg 1.1E+00 6.4E-09 7.E-09 3.3E-09 4.E-09 7.5E-10 8.E-10 3.0E-04 7.5E-08 3.E-04 3.9E-08 1.E-04 8.8E-09 3.E-05
WB RM  8 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  8 Heptachlor epoxide 9.4E-02 ug/kg 9.1E+00 3.2E-08 3.E-07 1.7E-08 2.E-07 3.8E-09 3.E-08 1.3E-05 3.8E-07 3.E-02 1.9E-07 1.E-02 4.4E-08 3.E-03
WB RM  8 Total Chlordanes 9.1E+00 ug/kg 3.5E-01 3.1E-06 1.E-06 1.6E-06 6.E-07 3.6E-07 1.E-07 5.0E-04 3.6E-05 7.E-02 1.9E-05 4.E-02 4.3E-06 9.E-03
WB RM  8 Total DDD 6.0E+01 ug/kg 2.4E-01 2.1E-05 5.E-06 1.1E-05 3.E-06 2.4E-06 6.E-07 5.0E-04 2.4E-04 5.E-01 1.2E-04 2.E-01 2.8E-05 6.E-02
WB RM  8 Total DDE 1.2E+02 ug/kg 3.4E-01 4.2E-05 1.E-05 2.2E-05 7.E-06 4.9E-06 2.E-06 5.0E-04 4.9E-04 1.E+00 2.5E-04 5.E-01 5.7E-05 1.E-01
WB RM  8 Total DDT 4.1E+01 ug/kg 3.4E-01 1.4E-05 5.E-06 7.2E-06 2.E-06 1.6E-06 6.E-07 5.0E-04 1.6E-04 3.E-01 8.4E-05 2.E-01 1.9E-05 4.E-02
WB RM  8 Total Endosulfan 4.0E-01 ug/kg -- 1.4E-07 -- 7.1E-08 -- 1.6E-08 -- 6.0E-03 1.6E-06 3.E-04 8.3E-07 1.E-04 1.9E-07 3.E-05

Exposure Point Total 7.E-04 4.E-04 9.E-05
WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 6.4E+00 mg/kg -- 2.2E-03 -- 1.1E-03 -- 2.5E-04 -- 1.0E+00 2.5E-02 3.E-02 1.3E-02 1.E-02 3.0E-03 3.E-03
WB RM 8 SIL Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 6.3E-06 9.E-06 3.2E-06 5.E-06 7.3E-07 1.E-06 3.0E-04 7.3E-05 2.E-01 3.8E-05 1.E-01 8.6E-06 3.E-02
WB RM 8 SIL Cadmium 5.3E-03 mg/kg -- 1.8E-06 -- 9.4E-07 -- 2.1E-07 -- 1.0E-03 2.1E-05 2.E-02 1.1E-05 1.E-02 2.5E-06 2.E-03
WB RM 8 SIL Chromium 7.4E-01 mg/kg -- 2.5E-04 -- 1.3E-04 -- 3.0E-05 -- 1.5E+00 3.0E-03 2.E-03 1.5E-03 1.E-03 3.4E-04 2.E-04
WB RM 8 SIL Copper 8.2E-01 mg/kg -- 2.8E-04 -- 1.5E-04 -- 3.3E-05 -- 4.0E-02 3.3E-03 8.E-02 1.7E-03 4.E-02 3.8E-04 1.E-02
WB RM 8 SIL Lead 1.5E-01 mg/kg NL 5.1E-05 -- 2.6E-05 -- 5.9E-06 -- NL 5.9E-04 -- 3.1E-04 -- 6.9E-05 --
WB RM 8 SIL Manganese 1.3E+00 mg/kg -- 4.4E-04 -- 2.3E-04 -- 5.2E-05 -- 1.4E-01 5.2E-03 4.E-02 2.7E-03 2.E-02 6.0E-04 4.E-03
WB RM 8 SIL Mercury 6.0E-02 mg/kg -- 2.1E-05 -- 1.1E-05 -- 2.4E-06 -- 1.0E-04 2.4E-04 2.E+00 1.2E-04 1.E+00 2.8E-05 3.E-01
WB RM 8 SIL Nickel ND mg/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Thallium 2.7E-03 mg/kg -- 9.1E-07 -- 4.7E-07 -- 1.1E-07 -- 6.6E-05 1.1E-05 2.E-01 5.5E-06 8.E-02 1.2E-06 2.E-02
WB RM 8 SIL Zinc 1.4E+01 mg/kg -- 4.9E-03 -- 2.5E-03 -- 5.7E-04 -- 3.0E-01 5.7E-02 2.E-01 2.9E-02 1.E-01 6.6E-03 2.E-02
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB RM 8 SIL Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
WB RM 8 SIL 2-Methylnaphthalene 2.6E+01 ug/kg -- 8.8E-06 -- 4.5E-06 -- 1.0E-06 -- 4.0E-03 1.0E-04 3.E-02 5.3E-05 1.E-02 1.2E-05 3.E-03
WB RM 8 SIL Acenaphthene 2.4E+01 ug/kg -- 8.2E-06 -- 4.2E-06 -- 9.5E-07 -- 6.0E-02 9.5E-05 2.E-03 4.9E-05 8.E-04 1.1E-05 2.E-04
WB RM 8 SIL Acenaphthylene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
WB RM 8 SIL Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM 8 SIL Naphthalene ND ug/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM 8 SIL
Semi-Volatile Organic 
Compounds

WB RM 8 SIL Benzoic acid ND ug/kg -- ND ND ND ND ND ND 4.0E+00 ND ND ND ND ND ND
WB RM 8 SIL Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND ND ND 3.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Dibenzofuran ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM 8 SIL Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM 8 SIL Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 3.2E+03 ug/kg 2.0E+00 1.1E-03 2.E-03 5.6E-04 1.E-03 1.3E-04 3.E-04 2.0E-05 1.3E-02 6.E+02 6.5E-03 3.E+02 1.5E-03 7.E+01
WB RM 8 SIL Total PCB Congeners 3.0E+06 pg/g NA 1.0E-03 -- 5.4E-04 -- 1.2E-04 -- NA 1.2E-02 -- 6.3E-03 -- 1.4E-03 --
WB RM 8 SIL Total PCBs, Adjusted 2.9E+06 pg/g 2.0E+00 1.0E-03 2.E-03 5.2E-04 1.E-03 1.2E-04 2.E-04 2.0E-05 1.2E-02 6.E+02 6.1E-03 3.E+02 1.4E-03 7.E+01
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.9E-10 8.E-05 1.3E-10 2.E-05 1.0E-09 1.3E-08 1.E+01 6.9E-09 7.E+00 1.5E-09 2.E+00
WB RM 8 SIL Total PCB TEQ 1.1E+01 pg/g 1.3E+05 3.6E-09 5.E-04 1.9E-09 2.E-04 4.2E-10 6.E-05 1.0E-09 4.2E-08 4.E+01 2.2E-08 2.E+01 4.9E-09 5.E+00
WB RM 8 SIL Total TEQ -- -- -- -- 6.E-04 -- 3.E-04 -- 7.E-05 -- -- 6.E+01 -- 3.E+01 -- 6.E+00
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB RM 8 SIL Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
WB RM 8 SIL Total Chlordanes ND ug/kg 3.5E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM 8 SIL Total DDD 2.0E+01 ug/kg 2.4E-01 7.0E-06 2.E-06 3.6E-06 9.E-07 8.2E-07 2.E-07 5.0E-04 8.2E-05 2.E-01 4.2E-05 8.E-02 9.6E-06 2.E-02
WB RM 8 SIL Total DDE 7.9E+01 ug/kg 3.4E-01 2.7E-05 9.E-06 1.4E-05 5.E-06 3.2E-06 1.E-06 5.0E-04 3.2E-04 6.E-01 1.6E-04 3.E-01 3.7E-05 7.E-02
WB RM 8 SIL Total DDT 5.9E+00 ug/kg 3.4E-01 2.0E-06 7.E-07 1.0E-06 4.E-07 2.4E-07 8.E-08 5.0E-04 2.4E-05 5.E-02 1.2E-05 2.E-02 2.7E-06 5.E-03
WB RM 8 SIL Total Endosulfan 1.4E+01 ug/kg -- 5.0E-06 -- 2.6E-06 -- 5.8E-07 -- 6.0E-03 5.8E-05 1.E-02 3.0E-05 5.E-03 6.8E-06 1.E-03

Exposure Point Total 3.E-03 1.E-03 3.E-04
WB RM  9 Metals
WB RM  9 Aluminum 8.0E+00 mg/kg -- 2.7E-03 -- 1.4E-03 -- 3.2E-04 -- 1.0E+00 3.2E-02 3.E-02 1.6E-02 2.E-02 3.7E-03 4.E-03
WB RM  9 Antimony 3.2E-03 mg/kg -- 1.1E-06 -- 5.6E-07 -- 1.3E-07 -- 4.0E-04 1.3E-05 3.E-02 6.6E-06 2.E-02 1.5E-06 4.E-03
WB RM  9 Arsenic, inorganic 2.1E-02 mg/kg 1.5E+00 7.3E-06 1.E-05 3.8E-06 6.E-06 8.5E-07 1.E-06 3.0E-04 8.5E-05 3.E-01 4.4E-05 1.E-01 1.0E-05 3.E-02
WB RM  9 Cadmium 1.9E-03 mg/kg -- 6.5E-07 -- 3.4E-07 -- 7.6E-08 -- 1.0E-03 7.6E-06 8.E-03 3.9E-06 4.E-03 8.9E-07 9.E-04
WB RM  9 Chromium 2.1E-01 mg/kg -- 7.1E-05 -- 3.7E-05 -- 8.3E-06 -- 1.5E+00 8.3E-04 6.E-04 4.3E-04 3.E-04 9.6E-05 6.E-05
WB RM  9 Copper 1.1E+00 mg/kg -- 3.7E-04 -- 1.9E-04 -- 4.3E-05 -- 4.0E-02 4.3E-03 1.E-01 2.2E-03 6.E-02 5.0E-04 1.E-02
WB RM  9 Lead 1.8E-02 mg/kg NL 6.2E-06 -- 3.2E-06 -- 7.2E-07 -- NL 7.2E-05 -- 3.7E-05 -- 8.4E-06 --
WB RM  9 Manganese 2.7E+00 mg/kg -- 9.3E-04 -- 4.8E-04 -- 1.1E-04 -- 1.4E-01 1.1E-02 8.E-02 5.6E-03 4.E-02 1.3E-03 9.E-03
WB RM  9 Mercury 1.2E-01 mg/kg -- 4.0E-05 -- 2.1E-05 -- 4.7E-06 -- 1.0E-04 4.7E-04 5.E+00 2.4E-04 2.E+00 5.4E-05 5.E-01
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  9 Nickel 9.4E-02 mg/kg -- 3.2E-05 -- 1.7E-05 -- 3.8E-06 -- 2.0E-02 3.8E-04 2.E-02 1.9E-04 1.E-02 4.4E-05 2.E-03
WB RM  9 Selenium 1.7E-01 mg/kg -- 5.9E-05 -- 3.1E-05 -- 6.9E-06 -- 5.0E-03 6.9E-04 1.E-01 3.6E-04 7.E-02 8.1E-05 2.E-02
WB RM  9 Silver 1.7E-03 mg/kg -- 5.7E-07 -- 3.0E-07 -- 6.7E-08 -- 5.0E-03 6.7E-06 1.E-03 3.5E-06 7.E-04 7.8E-07 2.E-04
WB RM  9 Thallium 3.6E-03 mg/kg -- 1.2E-06 -- 6.4E-07 -- 1.5E-07 -- 6.6E-05 1.5E-05 2.E-01 7.5E-06 1.E-01 1.7E-06 3.E-02
WB RM  9 Zinc 1.3E+01 mg/kg -- 4.5E-03 -- 2.3E-03 -- 5.2E-04 -- 3.0E-01 5.2E-02 2.E-01 2.7E-02 9.E-02 6.1E-03 2.E-02
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 4.5E-01 ug/kg -- 1.5E-07 -- 7.9E-08 -- 1.8E-08 -- 3.0E-04 1.8E-06 6.E-03 9.2E-07 3.E-03 2.1E-07 7.E-04
WB RM  9 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 2.3E+00 ug/kg 2.9E-02 7.9E-07 2.E-08 4.1E-07 1.E-08 9.2E-08 3.E-09 7.0E-02 9.2E-06 1.E-04 4.8E-06 7.E-05 1.1E-06 2.E-05
WB RM  9 2-Methylnaphthalene 4.0E+00 ug/kg -- 1.4E-06 -- 7.1E-07 -- 1.6E-07 -- 4.0E-03 1.6E-05 4.E-03 8.3E-06 2.E-03 1.9E-06 5.E-04
WB RM  9 Acenaphthene 4.0E+00 ug/kg -- 1.4E-06 -- 7.0E-07 -- 1.6E-07 -- 6.0E-02 1.6E-05 3.E-04 8.2E-06 1.E-04 1.8E-06 3.E-05
WB RM  9 Acenaphthylene 7.0E-01 ug/kg -- 2.4E-07 -- 1.2E-07 -- 2.8E-08 -- 6.0E-02 2.8E-06 5.E-05 1.4E-06 2.E-05 3.3E-07 5.E-06
WB RM  9 Anthracene 1.4E+00 ug/kg -- 4.6E-07 -- 2.4E-07 -- 5.4E-08 -- 3.0E-01 5.4E-06 2.E-05 2.8E-06 9.E-06 6.3E-07 2.E-06
WB RM  9 Benzo(a)anthracene 6.7E-01 ug/kg 7.3E-01 2.3E-07 2.E-07 1.2E-07 9.E-08 2.7E-08 2.E-08 -- 2.7E-06 -- 1.4E-06 -- 3.1E-07 --
WB RM  9 Benzo(a)pyrene 8.0E-01 ug/kg 7.3E+00 2.7E-07 2.E-06 1.4E-07 1.E-06 3.2E-08 2.E-07 -- 3.2E-06 -- 1.7E-06 -- 3.7E-07 --
WB RM  9 Benzo(b)fluoranthene 6.3E-01 ug/kg 7.3E-01 2.2E-07 2.E-07 1.1E-07 8.E-08 2.5E-08 2.E-08 -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 --
WB RM  9 Benzo(g,h,i)perylene 7.4E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 2.9E-08 -- 3.0E-02 2.9E-06 1.E-04 1.5E-06 5.E-05 3.4E-07 1.E-05
WB RM  9 Benzo(k)fluoranthene 5.6E-01 ug/kg 7.3E-02 1.9E-07 1.E-08 1.0E-07 7.E-09 2.3E-08 2.E-09 -- 2.3E-06 -- 1.2E-06 -- 2.6E-07 --
WB RM  9 Chrysene 7.9E-01 ug/kg 7.3E-03 2.7E-07 2.E-09 1.4E-07 1.E-09 3.2E-08 2.E-10 -- 3.2E-06 -- 1.6E-06 -- 3.7E-07 --
WB RM  9 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  9 Dibenzothiophene 1.3E+00 ug/kg -- 4.5E-07 -- 2.3E-07 -- 5.2E-08 -- 4.0E-02 5.2E-06 1.E-04 2.7E-06 7.E-05 6.1E-07 2.E-05
WB RM  9 Fluoranthene 3.6E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.4E-07 -- 4.0E-02 1.4E-05 4.E-04 7.3E-06 2.E-04 1.7E-06 4.E-05
WB RM  9 Fluorene 3.9E+00 ug/kg -- 1.3E-06 -- 6.9E-07 -- 1.6E-07 -- 4.0E-02 1.6E-05 4.E-04 8.0E-06 2.E-04 1.8E-06 5.E-05
WB RM  9 Indeno(1,2,3-cd)pyrene 7.2E-01 ug/kg 7.3E-01 2.5E-07 2.E-07 1.3E-07 9.E-08 2.9E-08 2.E-08 -- 2.9E-06 -- 1.5E-06 -- 3.3E-07 --
WB RM  9 Naphthalene 3.8E+00 ug/kg -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 -- 2.0E-02 1.5E-05 8.E-04 7.8E-06 4.E-04 1.8E-06 9.E-05
WB RM  9 Phenanthrene 9.5E+00 ug/kg -- 3.3E-06 -- 1.7E-06 -- 3.8E-07 -- 3.0E-02 3.8E-05 1.E-03 2.0E-05 7.E-04 4.4E-06 1.E-04
WB RM  9 Pyrene 1.4E+00 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 3.0E-02 5.6E-06 2.E-04 2.9E-06 1.E-04 6.5E-07 2.E-05
WB RM  9 Total Carcinogenic PAHs -- -- -- -- 3.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB RM  9 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  9 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  9 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  9
Semi-Volatile Organic 
Compounds

WB RM  9 Benzoic acid 3.4E+02 ug/kg -- 1.2E-04 -- 6.0E-05 -- 1.4E-05 -- 4.0E+00 1.4E-03 3.E-04 7.0E-04 2.E-04 1.6E-04 4.E-05
WB RM  9 Benzyl alcohol 2.9E+01 ug/kg -- 9.8E-06 -- 5.0E-06 -- 1.1E-06 -- 5.0E-01 1.1E-04 2.E-04 5.9E-05 1.E-04 1.3E-05 3.E-05
WB RM  9 Bis(2-chloroethoxy) methane 1.2E+01 ug/kg -- 3.9E-06 -- 2.0E-06 -- 4.6E-07 -- 3.0E-03 4.6E-05 2.E-02 2.4E-05 8.E-03 5.4E-06 2.E-03
WB RM  9 Dibenzofuran 2.3E+00 ug/kg -- 7.9E-07 -- 4.1E-07 -- 9.2E-08 -- 4.0E-02 9.2E-06 2.E-04 4.8E-06 1.E-04 1.1E-06 3.E-05
WB RM  9 Hexachlorobenzene 2.4E+00 ug/kg 1.6E+00 8.3E-07 1.E-06 4.3E-07 7.E-07 9.7E-08 2.E-07 8.0E-04 9.7E-06 1.E-02 5.0E-06 6.E-03 1.1E-06 1.E-03
WB RM  9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 8.4E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 5.0E-03 3.4E-05 7.E-03 1.7E-05 3.E-03 3.9E-06 8.E-04
WB RM  9 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  9 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 8.6E+02 ug/kg 2.0E+00 2.9E-04 6.E-04 1.5E-04 3.E-04 3.4E-05 7.E-05 2.0E-05 3.4E-03 2.E+02 1.8E-03 9.E+01 4.0E-04 2.E+01
WB RM  9 Total PCB Congeners 6.9E+05 pg/g NA 2.4E-04 -- 1.2E-04 -- 2.8E-05 -- NA 2.8E-03 -- 1.4E-03 -- 3.2E-04 --
WB RM  9 Total PCBs, Adjusted 6.3E+05 pg/g 2.0E+00 2.2E-04 4.E-04 1.1E-04 2.E-04 2.5E-05 5.E-05 2.0E-05 2.5E-03 1.E+02 1.3E-03 7.E+01 3.0E-04 1.E+01
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 2.9E+00 pg/g 1.3E+05 9.8E-10 1.E-04 5.1E-10 7.E-05 1.1E-10 1.E-05 1.0E-09 1.1E-08 1.E+01 5.9E-09 6.E+00 1.3E-09 1.E+00
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  9 Total PCB TEQ 8.5E+00 pg/g 1.3E+05 2.9E-09 4.E-04 1.5E-09 2.E-04 3.4E-10 4.E-05 1.0E-09 3.4E-08 3.E+01 1.8E-08 2.E+01 4.0E-09 4.E+00
WB RM  9 Total TEQ -- -- -- -- 5.E-04 -- 3.E-04 -- 6.E-05 -- -- 5.E+01 -- 2.E+01 -- 5.E+00
WB RM  9 Pesticides
WB RM  9 Aldrin 4.0E-02 ug/kg 1.7E+01 1.4E-08 2.E-07 7.1E-09 1.E-07 1.6E-09 3.E-08 3.0E-05 1.6E-07 5.E-03 8.3E-08 3.E-03 1.9E-08 6.E-04
WB RM  9 alpha-Hexachlorocyclohexane 3.1E-02 ug/kg 6.3E+00 1.1E-08 7.E-08 5.5E-09 3.E-08 1.2E-09 8.E-09 8.0E-03 1.2E-07 2.E-05 6.4E-08 8.E-06 1.4E-08 2.E-06
WB RM  9 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 5.1E-09 9.E-09 2.7E-09 5.E-09 6.0E-10 1.E-09 6.0E-04 6.0E-08 1.E-04 3.1E-08 5.E-05 7.0E-09 1.E-05
WB RM  9 Dieldrin 2.9E+00 ug/kg 1.6E+01 9.9E-07 2.E-05 5.1E-07 8.E-06 1.2E-07 2.E-06 5.0E-05 1.2E-05 2.E-01 6.0E-06 1.E-01 1.3E-06 3.E-02
WB RM  9 Endrin 2.0E-02 ug/kg -- 6.7E-09 -- 3.5E-09 -- 7.8E-10 -- 3.0E-04 7.8E-08 3.E-04 4.0E-08 1.E-04 9.1E-09 3.E-05
WB RM  9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  9 Endrin ketone 4.6E-03 ug/kg -- 1.6E-09 -- 8.1E-10 -- 1.8E-10 -- 3.0E-04 1.8E-08 6.E-05 9.5E-09 3.E-05 2.1E-09 7.E-06
WB RM  9 gamma-Hexachlorocyclohexane 2.4E-02 ug/kg 1.1E+00 8.2E-09 9.E-09 4.3E-09 5.E-09 9.6E-10 1.E-09 3.0E-04 9.6E-08 3.E-04 5.0E-08 2.E-04 1.1E-08 4.E-05
WB RM  9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB RM  9 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 4.5E-08 4.E-07 2.3E-08 2.E-07 5.2E-09 5.E-08 1.3E-05 5.2E-07 4.E-02 2.7E-07 2.E-02 6.1E-08 5.E-03
WB RM  9 Total Chlordanes 1.3E+01 ug/kg 3.5E-01 4.5E-06 2.E-06 2.3E-06 8.E-07 5.2E-07 2.E-07 5.0E-04 5.2E-05 1.E-01 2.7E-05 5.E-02 6.1E-06 1.E-02
WB RM  9 Total DDD 2.7E+01 ug/kg 2.4E-01 9.2E-06 2.E-06 4.7E-06 1.E-06 1.1E-06 3.E-07 5.0E-04 1.1E-04 2.E-01 5.5E-05 1.E-01 1.2E-05 2.E-02
WB RM  9 Total DDE 1.1E+02 ug/kg 3.4E-01 3.9E-05 1.E-05 2.0E-05 7.E-06 4.6E-06 2.E-06 5.0E-04 4.6E-04 9.E-01 2.4E-04 5.E-01 5.3E-05 1.E-01
WB RM  9 Total DDT 4.2E+00 ug/kg 3.4E-01 1.4E-06 5.E-07 7.5E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 1.7E-05 3.E-02 8.7E-06 2.E-02 2.0E-06 4.E-03
WB RM  9 Total Endosulfan 5.8E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.3E-08 -- 6.0E-03 2.3E-06 4.E-04 1.2E-06 2.E-04 2.7E-07 5.E-05

Exposure Point Total 1.E-03 5.E-04 1.E-04
WB RM  10 Metals
WB RM  10 Aluminum 8.0E+00 mg/kg -- 2.7E-03 -- 1.4E-03 -- 3.2E-04 -- 1.0E+00 3.2E-02 3.E-02 1.6E-02 2.E-02 3.7E-03 4.E-03
WB RM  10 Antimony 3.0E+00 mg/kg -- 1.0E-03 -- 5.3E-04 -- 1.2E-04 -- 4.0E-04 1.2E-02 3.E+01 6.1E-03 2.E+01 1.4E-03 3.E+00
WB RM  10 Arsenic, inorganic 2.2E-02 mg/kg 1.5E+00 7.4E-06 1.E-05 3.8E-06 6.E-06 8.6E-07 1.E-06 3.0E-04 8.6E-05 3.E-01 4.4E-05 1.E-01 1.0E-05 3.E-02
WB RM  10 Cadmium 1.1E-01 mg/kg -- 3.6E-05 -- 1.9E-05 -- 4.2E-06 -- 1.0E-03 4.2E-04 4.E-01 2.2E-04 2.E-01 4.9E-05 5.E-02
WB RM  10 Chromium 1.5E-01 mg/kg -- 5.1E-05 -- 2.7E-05 -- 6.0E-06 -- 1.5E+00 6.0E-04 4.E-04 3.1E-04 2.E-04 7.0E-05 5.E-05
WB RM  10 Copper 1.3E+00 mg/kg -- 4.6E-04 -- 2.4E-04 -- 5.4E-05 -- 4.0E-02 5.4E-03 1.E-01 2.8E-03 7.E-02 6.3E-04 2.E-02
WB RM  10 Lead 5.5E+02 mg/kg NL 1.9E-01 -- 9.8E-02 -- 2.2E-02 -- NL 2.2E+00 -- 1.1E+00 -- 2.6E-01 --
WB RM  10 Manganese 2.6E+00 mg/kg -- 9.0E-04 -- 4.6E-04 -- 1.0E-04 -- 1.4E-01 1.0E-02 7.E-02 5.4E-03 4.E-02 1.2E-03 9.E-03
WB RM  10 Mercury 9.9E-02 mg/kg -- 3.4E-05 -- 1.8E-05 -- 4.0E-06 -- 1.0E-04 4.0E-04 4.E+00 2.0E-04 2.E+00 4.6E-05 5.E-01
WB RM  10 Nickel 1.7E-01 mg/kg -- 5.8E-05 -- 3.0E-05 -- 6.8E-06 -- 2.0E-02 6.8E-04 3.E-02 3.5E-04 2.E-02 7.9E-05 4.E-03
WB RM  10 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  10 Silver 3.2E-02 mg/kg -- 1.1E-05 -- 5.7E-06 -- 1.3E-06 -- 5.0E-03 1.3E-04 3.E-02 6.7E-05 1.E-02 1.5E-05 3.E-03
WB RM  10 Thallium 3.8E-03 mg/kg -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 -- 6.6E-05 1.5E-05 2.E-01 7.8E-06 1.E-01 1.8E-06 3.E-02
WB RM  10 Zinc 1.2E+01 mg/kg -- 4.1E-03 -- 2.1E-03 -- 4.8E-04 -- 3.0E-01 4.8E-02 2.E-01 2.5E-02 8.E-02 5.6E-03 2.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 4.0E-01 ug/kg -- 1.4E-07 -- 7.1E-08 -- 1.6E-08 -- 3.0E-04 1.6E-06 5.E-03 8.3E-07 3.E-03 1.9E-07 6.E-04
WB RM  10 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 2.7E+00 ug/kg 2.9E-02 9.1E-07 3.E-08 4.7E-07 1.E-08 1.1E-07 3.E-09 7.0E-02 1.1E-05 2.E-04 5.5E-06 8.E-05 1.2E-06 2.E-05
WB RM  10 2-Methylnaphthalene 3.7E+00 ug/kg -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 -- 4.0E-03 1.5E-05 4.E-03 7.6E-06 2.E-03 1.7E-06 4.E-04
WB RM  10 Acenaphthene 6.4E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.6E-07 -- 6.0E-02 2.6E-05 4.E-04 1.3E-05 2.E-04 3.0E-06 5.E-05
WB RM  10 Acenaphthylene 2.1E-01 ug/kg -- 7.0E-08 -- 3.6E-08 -- 8.2E-09 -- 6.0E-02 8.2E-07 1.E-05 4.2E-07 7.E-06 9.6E-08 2.E-06
WB RM  10 Anthracene 5.6E-01 ug/kg -- 1.9E-07 -- 9.8E-08 -- 2.2E-08 -- 3.0E-01 2.2E-06 7.E-06 1.1E-06 4.E-06 2.6E-07 9.E-07
WB RM  10 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  10 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Dibenzothiophene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM  10 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  10 Fluorene 4.2E+00 ug/kg -- 1.4E-06 -- 7.4E-07 -- 1.7E-07 -- 4.0E-02 1.7E-05 4.E-04 8.6E-06 2.E-04 1.9E-06 5.E-05
WB RM  10 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  10 Naphthalene 2.3E+00 ug/kg -- 7.9E-07 -- 4.1E-07 -- 9.2E-08 -- 2.0E-02 9.2E-06 5.E-04 4.8E-06 2.E-04 1.1E-06 5.E-05
WB RM  10 Phenanthrene 5.3E+00 ug/kg -- 1.8E-06 -- 9.3E-07 -- 2.1E-07 -- 3.0E-02 2.1E-05 7.E-04 1.1E-05 4.E-04 2.5E-06 8.E-05
WB RM  10 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  10 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 1.4E+03 ug/kg 1.4E-02 4.9E-04 7.E-06 2.5E-04 4.E-06 5.7E-05 8.E-07 2.0E-02 5.7E-03 3.E-01 2.9E-03 1.E-01 6.6E-04 3.E-02
WB RM  10 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
WB RM  10 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  10 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  10
Semi-Volatile Organic 
Compounds

WB RM  10 Benzoic acid 3.5E+02 ug/kg -- 1.2E-04 -- 6.2E-05 -- 1.4E-05 -- 4.0E+00 1.4E-03 4.E-04 7.2E-04 2.E-04 1.6E-04 4.E-05
WB RM  10 Benzyl alcohol 2.7E+01 ug/kg -- 9.3E-06 -- 4.8E-06 -- 1.1E-06 -- 5.0E-01 1.1E-04 2.E-04 5.6E-05 1.E-04 1.3E-05 3.E-05
WB RM  10 Bis(2-chloroethoxy) methane 1.0E+01 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.0E-07 -- 3.0E-03 4.0E-05 1.E-02 2.1E-05 7.E-03 4.7E-06 2.E-03
WB RM  10 Dibenzofuran 1.6E+00 ug/kg -- 5.3E-07 -- 2.7E-07 -- 6.2E-08 -- 4.0E-02 6.2E-06 2.E-04 3.2E-06 8.E-05 7.2E-07 2.E-05
WB RM  10 Hexachlorobenzene 1.9E+00 ug/kg 1.6E+00 6.5E-07 1.E-06 3.3E-07 5.E-07 7.5E-08 1.E-07 8.0E-04 7.5E-06 9.E-03 3.9E-06 5.E-03 8.8E-07 1.E-03
WB RM  10 Hexachlorobutadiene 9.8E-03 ug/kg 7.8E-02 3.4E-09 3.E-10 1.7E-09 1.E-10 3.9E-10 3.E-11 1.0E-03 3.9E-08 4.E-05 2.0E-08 2.E-05 4.6E-09 5.E-06
WB RM  10 Phenols
WB RM  10 4-Methylphenol 8.4E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 5.0E-03 3.4E-05 7.E-03 1.7E-05 3.E-03 3.9E-06 8.E-04
WB RM  10 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  10 Phenol 1.5E+02 ug/kg -- 5.0E-05 -- 2.6E-05 -- 5.9E-06 -- 3.0E-01 5.9E-04 2.E-03 3.0E-04 1.E-03 6.8E-05 2.E-04
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB RM  10 Total PCB Congeners 7.2E+05 pg/g NA 2.5E-04 -- 1.3E-04 -- 2.9E-05 -- NA 2.9E-03 -- 1.5E-03 -- 3.4E-04 --
WB RM  10 Total PCBs, Adjusted 6.8E+05 pg/g 2.0E+00 2.3E-04 5.E-04 1.2E-04 2.E-04 2.7E-05 5.E-05 2.0E-05 2.7E-03 1.E+02 1.4E-03 7.E+01 3.2E-04 2.E+01
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 2.4E+00 pg/g 1.3E+05 8.3E-10 1.E-04 4.3E-10 6.E-05 9.7E-11 1.E-05 1.0E-09 9.7E-09 1.E+01 5.0E-09 5.E+00 1.1E-09 1.E+00
WB RM  10 Total PCB TEQ 6.2E+00 pg/g 1.3E+05 2.1E-09 3.E-04 1.1E-09 1.E-04 2.5E-10 3.E-05 1.0E-09 2.5E-08 2.E+01 1.3E-08 1.E+01 2.9E-09 3.E+00
WB RM  10 Total TEQ -- -- -- -- 4.E-04 -- 2.E-04 -- 4.E-05 -- -- 3.E+01 -- 2.E+01 -- 4.E+00
WB RM  10 Pesticides
WB RM  10 Aldrin 2.0E-02 ug/kg 1.7E+01 6.8E-09 1.E-07 3.5E-09 6.E-08 8.0E-10 1.E-08 3.0E-05 8.0E-08 3.E-03 4.1E-08 1.E-03 9.3E-09 3.E-04
WB RM  10 alpha-Hexachlorocyclohexane 2.5E-02 ug/kg 6.3E+00 8.6E-09 5.E-08 4.4E-09 3.E-08 1.0E-09 6.E-09 8.0E-03 1.0E-07 1.E-05 5.2E-08 6.E-06 1.2E-08 1.E-06
WB RM  10 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB RM  10 Dieldrin 1.7E+00 ug/kg 1.6E+01 5.9E-07 9.E-06 3.1E-07 5.E-06 6.9E-08 1.E-06 5.0E-05 6.9E-06 1.E-01 3.6E-06 7.E-02 8.1E-07 2.E-02
WB RM  10 Endrin 1.5E-02 ug/kg -- 5.0E-09 -- 2.6E-09 -- 5.8E-10 -- 3.0E-04 5.8E-08 2.E-04 3.0E-08 1.E-04 6.8E-09 2.E-05
WB RM  10 Endrin aldehyde 5.2E-03 ug/kg -- 1.8E-09 -- 9.2E-10 -- 2.1E-10 -- 3.0E-04 2.1E-08 7.E-05 1.1E-08 4.E-05 2.4E-09 8.E-06
WB RM  10 Endrin ketone 1.0E-02 ug/kg -- 3.5E-09 -- 1.8E-09 -- 4.0E-10 -- 3.0E-04 4.0E-08 1.E-04 2.1E-08 7.E-05 4.7E-09 2.E-05
WB RM  10 gamma-Hexachlorocyclohexane 2.2E-02 ug/kg 1.1E+00 7.5E-09 8.E-09 3.9E-09 4.E-09 8.8E-10 1.E-09 3.0E-04 8.8E-08 3.E-04 4.5E-08 2.E-04 1.0E-08 3.E-05
WB RM  10 Heptachlor 1.1E-02 ug/kg 4.5E+00 3.7E-09 2.E-08 1.9E-09 9.E-09 4.3E-10 2.E-09 5.0E-04 4.3E-08 9.E-05 2.2E-08 4.E-05 5.0E-09 1.E-05
WB RM  10 Heptachlor epoxide 8.9E-02 ug/kg 9.1E+00 3.1E-08 3.E-07 1.6E-08 1.E-07 3.6E-09 3.E-08 1.3E-05 3.6E-07 3.E-02 1.8E-07 1.E-02 4.2E-08 3.E-03
WB RM  10 Total Chlordanes 1.0E+01 ug/kg 3.5E-01 3.4E-06 1.E-06 1.8E-06 6.E-07 4.0E-07 1.E-07 5.0E-04 4.0E-05 8.E-02 2.1E-05 4.E-02 4.6E-06 9.E-03
WB RM  10 Total DDD 2.8E+01 ug/kg 2.4E-01 9.6E-06 2.E-06 5.0E-06 1.E-06 1.1E-06 3.E-07 5.0E-04 1.1E-04 2.E-01 5.8E-05 1.E-01 1.3E-05 3.E-02
WB RM  10 Total DDE 7.6E+01 ug/kg 3.4E-01 2.6E-05 9.E-06 1.3E-05 5.E-06 3.0E-06 1.E-06 5.0E-04 3.0E-04 6.E-01 1.6E-04 3.E-01 3.5E-05 7.E-02
WB RM  10 Total DDT 2.0E+01 ug/kg 3.4E-01 6.8E-06 2.E-06 3.5E-06 1.E-06 8.0E-07 3.E-07 5.0E-04 8.0E-05 2.E-01 4.1E-05 8.E-02 9.3E-06 2.E-02
WB RM  10 Total Endosulfan 3.6E-01 ug/kg -- 1.2E-07 -- 6.5E-08 -- 1.5E-08 -- 6.0E-03 1.5E-06 2.E-04 7.5E-07 1.E-04 1.7E-07 3.E-05

Exposure Point Total 9.E-04 5.E-04 1.E-04
WB RM  11 Metals
WB RM  11 Aluminum 5.5E+00 mg/kg -- 1.9E-03 -- 9.7E-04 -- 2.2E-04 -- 1.0E+00 2.2E-02 2.E-02 1.1E-02 1.E-02 2.5E-03 3.E-03
WB RM  11 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB RM  11 Arsenic, inorganic 1.9E-02 mg/kg 1.5E+00 6.5E-06 1.E-05 3.4E-06 5.E-06 7.6E-07 1.E-06 3.0E-04 7.6E-05 3.E-01 3.9E-05 1.E-01 8.9E-06 3.E-02
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  11 Cadmium 8.6E-03 mg/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 1.0E-03 3.4E-05 3.E-02 1.8E-05 2.E-02 4.0E-06 4.E-03
WB RM  11 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
WB RM  11 Copper 1.2E+00 mg/kg -- 4.1E-04 -- 2.1E-04 -- 4.8E-05 -- 4.0E-02 4.8E-03 1.E-01 2.5E-03 6.E-02 5.6E-04 1.E-02
WB RM  11 Lead 1.2E-01 mg/kg NL 4.1E-05 -- 2.1E-05 -- 4.8E-06 -- NL 4.8E-04 -- 2.5E-04 -- 5.6E-05 --
WB RM  11 Manganese 2.2E+00 mg/kg -- 7.6E-04 -- 4.0E-04 -- 8.9E-05 -- 1.4E-01 8.9E-03 6.E-02 4.6E-03 3.E-02 1.0E-03 7.E-03
WB RM  11 Mercury 1.0E-01 mg/kg -- 3.5E-05 -- 1.8E-05 -- 4.1E-06 -- 1.0E-04 4.1E-04 4.E+00 2.1E-04 2.E+00 4.8E-05 5.E-01
WB RM  11 Nickel 1.6E-01 mg/kg -- 5.5E-05 -- 2.8E-05 -- 6.4E-06 -- 2.0E-02 6.4E-04 3.E-02 3.3E-04 2.E-02 7.5E-05 4.E-03
WB RM  11 Selenium 6.5E-01 mg/kg -- 2.2E-04 -- 1.1E-04 -- 2.6E-05 -- 5.0E-03 2.6E-03 5.E-01 1.3E-03 3.E-01 3.0E-04 6.E-02
WB RM  11 Silver 3.2E-03 mg/kg -- 1.1E-06 -- 5.7E-07 -- 1.3E-07 -- 5.0E-03 1.3E-05 3.E-03 6.6E-06 1.E-03 1.5E-06 3.E-04
WB RM  11 Thallium 2.8E-03 mg/kg -- 9.6E-07 -- 5.0E-07 -- 1.1E-07 -- 6.6E-05 1.1E-05 2.E-01 5.8E-06 9.E-02 1.3E-06 2.E-02
WB RM  11 Zinc 1.2E+01 mg/kg -- 4.1E-03 -- 2.1E-03 -- 4.8E-04 -- 3.0E-01 4.8E-02 2.E-01 2.5E-02 8.E-02 5.6E-03 2.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 3.9E-01 ug/kg -- 1.3E-07 -- 6.9E-08 -- 1.6E-08 -- 3.0E-04 1.6E-06 5.E-03 8.1E-07 3.E-03 1.8E-07 6.E-04
WB RM  11 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 4.1E-07 1.E-08 2.1E-07 6.E-09 4.8E-08 1.E-09 7.0E-02 4.8E-06 7.E-05 2.5E-06 4.E-05 5.6E-07 8.E-06
WB RM  11 2-Methylnaphthalene 1.9E+00 ug/kg -- 6.5E-07 -- 3.4E-07 -- 7.6E-08 -- 4.0E-03 7.6E-06 2.E-03 3.9E-06 1.E-03 8.9E-07 2.E-04
WB RM  11 Acenaphthene 3.7E+00 ug/kg -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 -- 6.0E-02 1.5E-05 2.E-04 7.6E-06 1.E-04 1.7E-06 3.E-05
WB RM  11 Acenaphthylene 1.4E-01 ug/kg -- 4.8E-08 -- 2.5E-08 -- 5.6E-09 -- 6.0E-02 5.6E-07 9.E-06 2.9E-07 5.E-06 6.5E-08 1.E-06
WB RM  11 Anthracene 1.0E+00 ug/kg -- 3.5E-07 -- 1.8E-07 -- 4.1E-08 -- 3.0E-01 4.1E-06 1.E-05 2.1E-06 7.E-06 4.8E-07 2.E-06
WB RM  11 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  11 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Dibenzothiophene 6.2E-01 ug/kg -- 2.1E-07 -- 1.1E-07 -- 2.5E-08 -- 4.0E-02 2.5E-06 6.E-05 1.3E-06 3.E-05 2.9E-07 7.E-06
WB RM  11 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB RM  11 Fluorene 4.3E+00 ug/kg -- 1.5E-06 -- 7.6E-07 -- 1.7E-07 -- 4.0E-02 1.7E-05 4.E-04 8.9E-06 2.E-04 2.0E-06 5.E-05
WB RM  11 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB RM  11 Naphthalene 1.7E+00 ug/kg -- 5.8E-07 -- 3.0E-07 -- 6.8E-08 -- 2.0E-02 6.8E-06 3.E-04 3.5E-06 2.E-04 7.9E-07 4.E-05
WB RM  11 Phenanthrene 6.6E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.6E-07 -- 3.0E-02 2.6E-05 9.E-04 1.4E-05 5.E-04 3.1E-06 1.E-04
WB RM  11 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB RM  11 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 1.4E+03 ug/kg 1.4E-02 4.9E-04 7.E-06 2.5E-04 4.E-06 5.7E-05 8.E-07 2.0E-02 5.7E-03 3.E-01 2.9E-03 1.E-01 6.6E-04 3.E-02
WB RM  11 Dibutyl phthalate 3.7E+01 ug/kg -- 1.3E-05 -- 6.6E-06 -- 1.5E-06 -- 1.0E-01 1.5E-04 1.E-03 7.6E-05 8.E-04 1.7E-05 2.E-04
WB RM  11 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
WB RM  11 Di-n-octyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND

WB RM  11
Semi-Volatile Organic 
Compounds

WB RM  11 Benzoic acid 5.2E+02 ug/kg -- 1.8E-04 -- 9.1E-05 -- 2.1E-05 -- 4.0E+00 2.1E-03 5.E-04 1.1E-03 3.E-04 2.4E-04 6.E-05
WB RM  11 Benzyl alcohol 1.4E+01 ug/kg -- 4.8E-06 -- 2.5E-06 -- 5.6E-07 -- 5.0E-01 5.6E-05 1.E-04 2.9E-05 6.E-05 6.5E-06 1.E-05
WB RM  11 Bis(2-chloroethoxy) methane 1.7E+01 ug/kg -- 5.8E-06 -- 3.0E-06 -- 6.8E-07 -- 3.0E-03 6.8E-05 2.E-02 3.5E-05 1.E-02 7.9E-06 3.E-03
WB RM  11 Dibenzofuran 2.6E+00 ug/kg -- 8.7E-07 -- 4.5E-07 -- 1.0E-07 -- 4.0E-02 1.0E-05 3.E-04 5.3E-06 1.E-04 1.2E-06 3.E-05
WB RM  11 Hexachlorobenzene 1.9E+00 ug/kg 1.6E+00 6.5E-07 1.E-06 3.4E-07 5.E-07 7.6E-08 1.E-07 8.0E-04 7.6E-06 1.E-02 3.9E-06 5.E-03 8.9E-07 1.E-03
WB RM  11 Hexachlorobutadiene 5.2E-03 ug/kg 7.8E-02 1.8E-09 1.E-10 9.2E-10 7.E-11 2.1E-10 2.E-11 1.0E-03 2.1E-08 2.E-05 1.1E-08 1.E-05 2.4E-09 2.E-06
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB RM  11 4-Nitrophenol 9.3E+00 ug/kg -- 3.2E-06 -- 1.6E-06 -- 3.7E-07 -- 5.0E-03 3.7E-05 7.E-03 1.9E-05 4.E-03 4.3E-06 9.E-04
WB RM  11 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB RM  11 Total PCB Congeners 3.6E+06 pg/g NA 1.2E-03 -- 6.3E-04 -- 1.4E-04 -- NA 1.4E-02 -- 7.4E-03 -- 1.7E-03 --
WB RM  11 Total PCBs, Adjusted 3.5E+06 pg/g 2.0E+00 1.2E-03 2.E-03 6.1E-04 1.E-03 1.4E-04 3.E-04 2.0E-05 1.4E-02 7.E+02 7.2E-03 4.E+02 1.6E-03 8.E+01
WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 2.5E+00 pg/g 1.3E+05 8.7E-10 1.E-04 4.5E-10 6.E-05 1.0E-10 1.E-05 1.0E-09 1.0E-08 1.E+01 5.2E-09 5.E+00 1.2E-09 1.E+00
WB RM  11 Total PCB TEQ 2.0E+01 pg/g 1.3E+05 6.8E-09 9.E-04 3.5E-09 5.E-04 7.9E-10 1.E-04 1.0E-09 7.9E-08 8.E+01 4.1E-08 4.E+01 9.2E-09 9.E+00
WB RM  11 Total TEQ -- -- -- -- 1.E-03 -- 5.E-04 -- 1.E-04 -- -- 9.E+01 -- 5.E+01 -- 1.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 1.4E-02 ug/kg 1.7E+01 4.9E-09 8.E-08 2.5E-09 4.E-08 5.7E-10 1.E-08 3.0E-05 5.7E-08 2.E-03 3.0E-08 1.E-03 6.7E-09 2.E-04
WB RM  11 alpha-Hexachlorocyclohexane 1.8E-02 ug/kg 6.3E+00 6.0E-09 4.E-08 3.1E-09 2.E-08 7.0E-10 4.E-09 8.0E-03 7.0E-08 9.E-06 3.6E-08 5.E-06 8.2E-09 1.E-06
WB RM  11 beta-Hexachlorocyclohexane 8.7E-03 ug/kg 1.8E+00 3.0E-09 5.E-09 1.5E-09 3.E-09 3.5E-10 6.E-10 6.0E-04 3.5E-08 6.E-05 1.8E-08 3.E-05 4.0E-09 7.E-06
WB RM  11 Dieldrin 1.5E+00 ug/kg 1.6E+01 5.1E-07 8.E-06 2.7E-07 4.E-06 6.0E-08 1.E-06 5.0E-05 6.0E-06 1.E-01 3.1E-06 6.E-02 7.0E-07 1.E-02
WB RM  11 Endrin 3.1E-02 ug/kg -- 1.1E-08 -- 5.5E-09 -- 1.3E-09 -- 3.0E-04 1.3E-07 4.E-04 6.5E-08 2.E-04 1.5E-08 5.E-05
WB RM  11 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB RM  11 Endrin ketone 3.5E-03 ug/kg -- 1.2E-09 -- 6.2E-10 -- 1.4E-10 -- 3.0E-04 1.4E-08 5.E-05 7.2E-09 2.E-05 1.6E-09 5.E-06
WB RM  11 gamma-Hexachlorocyclohexane 2.2E-02 ug/kg 1.1E+00 7.4E-09 8.E-09 3.8E-09 4.E-09 8.6E-10 9.E-10 3.0E-04 8.6E-08 3.E-04 4.4E-08 1.E-04 1.0E-08 3.E-05
WB RM  11 Heptachlor 7.8E-03 ug/kg 4.5E+00 2.7E-09 1.E-08 1.4E-09 6.E-09 3.1E-10 1.E-09 5.0E-04 3.1E-08 6.E-05 1.6E-08 3.E-05 3.7E-09 7.E-06
WB RM  11 Heptachlor epoxide 8.3E-02 ug/kg 9.1E+00 2.8E-08 3.E-07 1.5E-08 1.E-07 3.3E-09 3.E-08 1.3E-05 3.3E-07 3.E-02 1.7E-07 1.E-02 3.9E-08 3.E-03
WB RM  11 Total Chlordanes 8.8E+00 ug/kg 3.5E-01 3.0E-06 1.E-06 1.6E-06 5.E-07 3.5E-07 1.E-07 5.0E-04 3.5E-05 7.E-02 1.8E-05 4.E-02 4.1E-06 8.E-03
WB RM  11 Total DDD 5.5E+00 ug/kg 2.4E-01 1.9E-06 5.E-07 9.8E-07 2.E-07 2.2E-07 5.E-08 5.0E-04 2.2E-05 4.E-02 1.1E-05 2.E-02 2.6E-06 5.E-03
WB RM  11 Total DDE 4.0E+01 ug/kg 3.4E-01 1.4E-05 5.E-06 7.1E-06 2.E-06 1.6E-06 5.E-07 5.0E-04 1.6E-04 3.E-01 8.3E-05 2.E-01 1.9E-05 4.E-02
WB RM  11 Total DDT 5.4E+00 ug/kg 3.4E-01 1.9E-06 6.E-07 9.6E-07 3.E-07 2.2E-07 7.E-08 5.0E-04 2.2E-05 4.E-02 1.1E-05 2.E-02 2.5E-06 5.E-03
WB RM  11 Total Endosulfan 2.8E-01 ug/kg -- 9.7E-08 -- 5.0E-08 -- 1.1E-08 -- 6.0E-03 1.1E-06 2.E-04 5.8E-07 1.E-04 1.3E-07 2.E-05

Exposure Point Total 3.E-03 2.E-03 4.E-04
WB Study Area Wide Metals
WB Study Area Wide Aluminum 5.3E+00 mg/kg -- 1.8E-03 -- 9.4E-04 -- 2.1E-04 -- 1.0E+00 2.1E-02 2.E-02 1.1E-02 1.E-02 2.5E-03 2.E-03
WB Study Area Wide Antimony 1.9E-01 mg/kg -- 6.4E-05 -- 3.3E-05 -- 7.5E-06 -- 4.0E-04 7.5E-04 2.E+00 3.9E-04 1.E+00 8.8E-05 2.E-01
WB Study Area Wide Arsenic, inorganic 2.5E-02 mg/kg 1.5E+00 8.5E-06 1.E-05 4.4E-06 7.E-06 9.9E-07 1.E-06 3.0E-04 9.9E-05 3.E-01 5.1E-05 2.E-01 1.2E-05 4.E-02
WB Study Area Wide Cadmium 1.1E-02 mg/kg -- 3.9E-06 -- 2.0E-06 -- 4.5E-07 -- 1.0E-03 4.5E-05 5.E-02 2.3E-05 2.E-02 5.3E-06 5.E-03
WB Study Area Wide Chromium 2.8E-01 mg/kg -- 9.8E-05 -- 5.0E-05 -- 1.1E-05 -- 1.5E+00 1.1E-03 8.E-04 5.9E-04 4.E-04 1.3E-04 9.E-05
WB Study Area Wide Copper 8.1E-01 mg/kg -- 2.8E-04 -- 1.4E-04 -- 3.2E-05 -- 4.0E-02 3.2E-03 8.E-02 1.7E-03 4.E-02 3.8E-04 9.E-03
WB Study Area Wide Lead 3.5E+01 mg/kg NL 1.2E-02 -- 6.1E-03 -- 1.4E-03 -- NL 1.4E-01 -- 7.2E-02 -- 1.6E-02 --
WB Study Area Wide Manganese 1.7E+00 mg/kg -- 5.8E-04 -- 3.0E-04 -- 6.8E-05 -- 1.4E-01 6.8E-03 5.E-02 3.5E-03 3.E-02 7.9E-04 6.E-03
WB Study Area Wide Mercury 9.3E-02 mg/kg -- 3.2E-05 -- 1.7E-05 -- 3.7E-06 -- 1.0E-04 3.7E-04 4.E+00 1.9E-04 2.E+00 4.4E-05 4.E-01
WB Study Area Wide Nickel 9.6E-02 mg/kg -- 3.3E-05 -- 1.7E-05 -- 3.8E-06 -- 2.0E-02 3.8E-04 2.E-02 2.0E-04 1.E-02 4.5E-05 2.E-03
WB Study Area Wide Selenium 1.7E-01 mg/kg -- 6.0E-05 -- 3.1E-05 -- 7.0E-06 -- 5.0E-03 7.0E-04 1.E-01 3.6E-04 7.E-02 8.2E-05 2.E-02
WB Study Area Wide Silver 3.6E-03 mg/kg -- 1.2E-06 -- 6.4E-07 -- 1.5E-07 -- 5.0E-03 1.5E-05 3.E-03 7.5E-06 2.E-03 1.7E-06 3.E-04
WB Study Area Wide Thallium 4.1E-03 mg/kg -- 1.4E-06 -- 7.3E-07 -- 1.7E-07 -- 6.6E-05 1.7E-05 3.E-01 8.5E-06 1.E-01 1.9E-06 3.E-02
WB Study Area Wide Zinc 1.3E+01 mg/kg -- 4.5E-03 -- 2.3E-03 -- 5.3E-04 -- 3.0E-01 5.3E-02 2.E-01 2.7E-02 9.E-02 6.2E-03 2.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 5.0E-01 ug/kg -- 1.7E-07 -- 8.9E-08 -- 2.0E-08 -- 3.0E-04 2.0E-06 7.E-03 1.0E-06 3.E-03 2.3E-07 8.E-04
WB Study Area Wide Tributyltin ion 7.8E-01 ug/kg -- 2.7E-07 -- 1.4E-07 -- 3.1E-08 -- 3.0E-04 3.1E-06 1.E-02 1.6E-06 5.E-03 3.6E-07 1.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 2.6E+00 ug/kg 2.9E-02 8.9E-07 3.E-08 4.6E-07 1.E-08 1.0E-07 3.E-09 7.0E-02 1.0E-05 1.E-04 5.4E-06 8.E-05 1.2E-06 2.E-05
WB Study Area Wide 2-Methylnaphthalene 1.3E+01 ug/kg -- 4.4E-06 -- 2.3E-06 -- 5.1E-07 -- 4.0E-03 5.1E-05 1.E-02 2.6E-05 7.E-03 5.9E-06 1.E-03
WB Study Area Wide Acenaphthene 1.7E+01 ug/kg -- 6.0E-06 -- 3.1E-06 -- 7.0E-07 -- 6.0E-02 7.0E-05 1.E-03 3.6E-05 6.E-04 8.1E-06 1.E-04
WB Study Area Wide Acenaphthylene 7.0E-01 ug/kg -- 2.4E-07 -- 1.2E-07 -- 2.8E-08 -- 6.0E-02 2.8E-06 5.E-05 1.4E-06 2.E-05 3.3E-07 5.E-06
WB Study Area Wide Anthracene 1.6E+00 ug/kg -- 5.3E-07 -- 2.8E-07 -- 6.2E-08 -- 3.0E-01 6.2E-06 2.E-05 3.2E-06 1.E-05 7.3E-07 2.E-06
WB Study Area Wide Benzo(a)anthracene 2.9E-01 ug/kg 7.3E-01 9.9E-08 7.E-08 5.1E-08 4.E-08 1.2E-08 8.E-09 -- 1.2E-06 -- 6.0E-07 -- 1.4E-07 --
WB Study Area Wide Benzo(a)pyrene 3.1E-01 ug/kg 7.3E+00 1.1E-07 8.E-07 5.5E-08 4.E-07 1.3E-08 9.E-08 -- 1.3E-06 -- 6.5E-07 -- 1.5E-07 --
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB Study Area Wide Benzo(b)fluoranthene 2.6E-01 ug/kg 7.3E-01 8.9E-08 7.E-08 4.6E-08 3.E-08 1.0E-08 8.E-09 -- 1.0E-06 -- 5.4E-07 -- 1.2E-07 --
WB Study Area Wide Benzo(g,h,i)perylene 3.8E-01 ug/kg -- 1.3E-07 -- 6.7E-08 -- 1.5E-08 -- 3.0E-02 1.5E-06 5.E-05 7.8E-07 3.E-05 1.8E-07 6.E-06
WB Study Area Wide Benzo(k)fluoranthene 2.1E-01 ug/kg 7.3E-02 7.3E-08 5.E-09 3.8E-08 3.E-09 8.5E-09 6.E-10 -- 8.5E-07 -- 4.4E-07 -- 9.9E-08 --
WB Study Area Wide Chrysene 4.2E-01 ug/kg 7.3E-03 1.5E-07 1.E-09 7.5E-08 5.E-10 1.7E-08 1.E-10 -- 1.7E-06 -- 8.8E-07 -- 2.0E-07 --
WB Study Area Wide Dibenzo(a,h)anthracene 1.4E-01 ug/kg 7.3E+00 4.8E-08 4.E-07 2.5E-08 2.E-07 5.6E-09 4.E-08 -- 5.6E-07 -- 2.9E-07 -- 6.5E-08 --
WB Study Area Wide Dibenzothiophene 1.8E+00 ug/kg -- 6.2E-07 -- 3.2E-07 -- 7.2E-08 -- 4.0E-02 7.2E-06 2.E-04 3.7E-06 9.E-05 8.5E-07 2.E-05
WB Study Area Wide Fluoranthene 9.7E+00 ug/kg -- 3.3E-06 -- 1.7E-06 -- 3.9E-07 -- 4.0E-02 3.9E-05 1.E-03 2.0E-05 5.E-04 4.5E-06 1.E-04
WB Study Area Wide Fluorene 1.3E+01 ug/kg -- 4.6E-06 -- 2.4E-06 -- 5.4E-07 -- 4.0E-02 5.4E-05 1.E-03 2.8E-05 7.E-04 6.3E-06 2.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene 3.2E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 5.7E-08 4.E-08 1.3E-08 9.E-09 -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 --
WB Study Area Wide Naphthalene 1.2E+01 ug/kg -- 4.2E-06 -- 2.2E-06 -- 4.9E-07 -- 2.0E-02 4.9E-05 2.E-03 2.5E-05 1.E-03 5.7E-06 3.E-04
WB Study Area Wide Phenanthrene 1.8E+01 ug/kg -- 6.3E-06 -- 3.3E-06 -- 7.4E-07 -- 3.0E-02 7.4E-05 2.E-03 3.8E-05 1.E-03 8.6E-06 3.E-04
WB Study Area Wide Pyrene 1.0E+01 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.0E-07 -- 3.0E-02 4.0E-05 1.E-03 2.1E-05 7.E-04 4.7E-06 2.E-04
WB Study Area Wide Total Carcinogenic PAHs -- -- -- -- 1.E-06 -- 7.E-07 -- 2.E-07 -- -- -- -- -- -- --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 4.1E+03 ug/kg 1.4E-02 1.4E-03 2.E-05 7.3E-04 1.E-05 1.6E-04 2.E-06 2.0E-02 1.6E-02 8.E-01 8.5E-03 4.E-01 1.9E-03 1.E-01
WB Study Area Wide Dibutyl phthalate 1.8E+01 ug/kg -- 6.1E-06 -- 3.1E-06 -- 7.1E-07 -- 1.0E-01 7.1E-05 7.E-04 3.7E-05 4.E-04 8.3E-06 8.E-05
WB Study Area Wide Diethyl phthalate 1.0E+01 ug/kg -- 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- 8.0E-01 4.0E-05 5.E-05 2.1E-05 3.E-05 4.7E-06 6.E-06
WB Study Area Wide Di-n-octyl phthalate 1.7E+02 ug/kg -- 5.8E-05 -- 3.0E-05 -- 6.8E-06 -- 1.0E-01 6.8E-04 7.E-03 3.5E-04 4.E-03 8.0E-05 8.E-04
WB Study Area Wide Semi-Volatile Organic 
WB Study Area Wide Benzoic acid 4.4E+02 ug/kg -- 1.5E-04 -- 7.8E-05 -- 1.8E-05 -- 4.0E+00 1.8E-03 4.E-04 9.1E-04 2.E-04 2.0E-04 5.E-05
WB Study Area Wide Benzyl alcohol 2.5E+01 ug/kg -- 8.5E-06 -- 4.4E-06 -- 9.9E-07 -- 5.0E-01 9.9E-05 2.E-04 5.1E-05 1.E-04 1.2E-05 2.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 1.2E+01 ug/kg -- 4.3E-06 -- 2.2E-06 -- 5.0E-07 -- 3.0E-03 5.0E-05 2.E-02 2.6E-05 9.E-03 5.8E-06 2.E-03
WB Study Area Wide Dibenzofuran 1.0E+01 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.0E-07 -- 4.0E-02 4.0E-05 1.E-03 2.1E-05 5.E-04 4.7E-06 1.E-04
WB Study Area Wide Hexachlorobenzene 2.1E+00 ug/kg 1.6E+00 7.2E-07 1.E-06 3.7E-07 6.E-07 8.4E-08 1.E-07 8.0E-04 8.4E-06 1.E-02 4.3E-06 5.E-03 9.8E-07 1.E-03
WB Study Area Wide Hexachlorobutadiene 1.4E-01 ug/kg 7.8E-02 4.8E-08 4.E-09 2.5E-08 2.E-09 5.6E-09 4.E-10 1.0E-03 5.6E-07 6.E-04 2.9E-07 3.E-04 6.5E-08 7.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 5.3E+00 ug/kg -- 1.8E-06 -- 9.3E-07 -- 2.1E-07 -- 5.0E-03 2.1E-05 4.E-03 1.1E-05 2.E-03 2.5E-06 5.E-04
WB Study Area Wide 4-Nitrophenol 7.5E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 -- 5.0E-03 3.0E-05 6.E-03 1.6E-05 3.E-03 3.5E-06 7.E-04
WB Study Area Wide Phenol 4.5E+01 ug/kg -- 1.5E-05 -- 8.0E-06 -- 1.8E-06 -- 3.0E-01 1.8E-04 6.E-04 9.3E-05 3.E-04 2.1E-05 7.E-05
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.2E+03 ug/kg 2.0E+00 4.0E-04 8.E-04 2.1E-04 4.E-04 4.7E-05 9.E-05 2.0E-05 4.7E-03 2.E+02 2.4E-03 1.E+02 5.5E-04 3.E+01
WB Study Area Wide Total PCB Congeners 1.1E+06 pg/g NA 3.6E-04 -- 1.9E-04 -- 4.2E-05 -- NA 4.2E-03 -- 2.2E-03 -- 4.9E-04 --
WB Study Area Wide Total PCBs, Adjusted 1.0E+06 pg/g 2.0E+00 3.4E-04 7.E-04 1.8E-04 4.E-04 4.0E-05 8.E-05 2.0E-05 4.0E-03 2.E+02 2.1E-03 1.E+02 4.7E-04 2.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 4.8E+00 pg/g 1.3E+05 1.6E-09 2.E-04 8.4E-10 1.E-04 1.9E-10 2.E-05 1.0E-09 1.9E-08 2.E+01 9.9E-09 1.E+01 2.2E-09 2.E+00
WB Study Area Wide Total PCB TEQ 7.8E+00 pg/g 1.3E+05 2.7E-09 3.E-04 1.4E-09 2.E-04 3.1E-10 4.E-05 1.0E-09 3.1E-08 3.E+01 1.6E-08 2.E+01 3.7E-09 4.E+00
WB Study Area Wide Total TEQ -- -- -- -- 6.E-04 -- 3.E-04 -- 7.E-05 -- -- 5.E+01 -- 3.E+01 -- 6.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 2.0E-02 ug/kg 1.7E+01 7.0E-09 1.E-07 3.6E-09 6.E-08 8.2E-10 1.E-08 3.0E-05 8.2E-08 3.E-03 4.2E-08 1.E-03 9.5E-09 3.E-04
WB Study Area Wide alpha-Hexachlorocyclohexane 2.6E-02 ug/kg 6.3E+00 9.0E-09 6.E-08 4.7E-09 3.E-08 1.1E-09 7.E-09 8.0E-03 1.1E-07 1.E-05 5.4E-08 7.E-06 1.2E-08 2.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 1.3E-02 ug/kg 1.8E+00 4.5E-09 8.E-09 2.3E-09 4.E-09 5.3E-10 1.E-09 6.0E-04 5.3E-08 9.E-05 2.7E-08 5.E-05 6.2E-09 1.E-05
WB Study Area Wide Dieldrin 2.4E+00 ug/kg 1.6E+01 8.4E-07 1.E-05 4.3E-07 7.E-06 9.8E-08 2.E-06 5.0E-05 9.8E-06 2.E-01 5.1E-06 1.E-01 1.1E-06 2.E-02
WB Study Area Wide Endrin 2.0E-02 ug/kg -- 7.0E-09 -- 3.6E-09 -- 8.1E-10 -- 3.0E-04 8.1E-08 3.E-04 4.2E-08 1.E-04 9.5E-09 3.E-05
WB Study Area Wide Endrin aldehyde 4.6E-03 ug/kg -- 1.6E-09 -- 8.1E-10 -- 1.8E-10 -- 3.0E-04 1.8E-08 6.E-05 9.5E-09 3.E-05 2.1E-09 7.E-06
WB Study Area Wide Endrin ketone 4.5E-03 ug/kg -- 1.5E-09 -- 8.0E-10 -- 1.8E-10 -- 3.0E-04 1.8E-08 6.E-05 9.3E-09 3.E-05 2.1E-09 7.E-06
WB Study Area Wide gamma-Hexachlorocyclohexane 2.0E-02 ug/kg 1.1E+00 7.0E-09 8.E-09 3.6E-09 4.E-09 8.1E-10 9.E-10 3.0E-04 8.1E-08 3.E-04 4.2E-08 1.E-04 9.5E-09 3.E-05
WB Study Area Wide Heptachlor 9.2E-03 ug/kg 4.5E+00 3.1E-09 1.E-08 1.6E-09 7.E-09 3.7E-10 2.E-09 5.0E-04 3.7E-08 7.E-05 1.9E-08 4.E-05 4.3E-09 9.E-06
WB Study Area Wide Heptachlor epoxide 1.1E-01 ug/kg 9.1E+00 3.9E-08 4.E-07 2.0E-08 2.E-07 4.5E-09 4.E-08 1.3E-05 4.5E-07 3.E-02 2.3E-07 2.E-02 5.3E-08 4.E-03
WB Study Area Wide Total Chlordanes 1.0E+01 ug/kg 3.5E-01 3.5E-06 1.E-06 1.8E-06 6.E-07 4.1E-07 1.E-07 5.0E-04 4.1E-05 8.E-02 2.1E-05 4.E-02 4.7E-06 9.E-03
WB Study Area Wide Total DDD 5.2E+01 ug/kg 2.4E-01 1.8E-05 4.E-06 9.3E-06 2.E-06 2.1E-06 5.E-07 5.0E-04 2.1E-04 4.E-01 1.1E-04 2.E-01 2.4E-05 5.E-02
WB Study Area Wide Total DDE 1.2E+02 ug/kg 3.4E-01 4.0E-05 1.E-05 2.1E-05 7.E-06 4.6E-06 2.E-06 5.0E-04 4.6E-04 9.E-01 2.4E-04 5.E-01 5.4E-05 1.E-01
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB Study Area Wide Total DDT 3.8E+01 ug/kg 3.4E-01 1.3E-05 4.E-06 6.7E-06 2.E-06 1.5E-06 5.E-07 5.0E-04 1.5E-04 3.E-01 7.8E-05 2.E-01 1.8E-05 4.E-02
WB Study Area Wide Total Endosulfan 2.2E+00 ug/kg -- 7.5E-07 -- 3.9E-07 -- 8.8E-08 -- 6.0E-03 8.8E-06 1.E-03 4.5E-06 8.E-04 1.0E-06 2.E-04

Exposure Point Total 1.E-03 7.E-04 2.E-04
F RM  2 Metals
F RM  2 Aluminum 1.6E+00 mg/kg -- 5.3E-04 -- 2.8E-04 -- 6.2E-05 -- 1.0E+00 6.2E-03 6.E-03 3.2E-03 3.E-03 7.3E-04 7.E-04
F RM  2 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  2 Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 1.2E-05 2.E-05 6.0E-06 9.E-06 1.4E-06 2.E-06 3.0E-04 1.4E-04 5.E-01 7.0E-05 2.E-01 1.6E-05 5.E-02
F RM  2 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  2 Chromium 2.0E-01 mg/kg -- 6.9E-05 -- 3.5E-05 -- 8.0E-06 -- 1.5E+00 8.0E-04 5.E-04 4.1E-04 3.E-04 9.3E-05 6.E-05
F RM  2 Copper 3.8E-01 mg/kg -- 1.3E-04 -- 6.8E-05 -- 1.5E-05 -- 4.0E-02 1.5E-03 4.E-02 7.9E-04 2.E-02 1.8E-04 4.E-03
F RM  2 Lead 1.1E-02 mg/kg NL 3.8E-06 -- 1.9E-06 -- 4.4E-07 -- NL 4.4E-05 -- 2.3E-05 -- 5.1E-06 --
F RM  2 Manganese 5.0E-01 mg/kg -- 1.7E-04 -- 8.9E-05 -- 2.0E-05 -- 1.4E-01 2.0E-03 1.E-02 1.0E-03 7.E-03 2.3E-04 2.E-03
F RM  2 Mercury 6.3E-02 mg/kg -- 2.2E-05 -- 1.1E-05 -- 2.5E-06 -- 1.0E-04 2.5E-04 3.E+00 1.3E-04 1.E+00 2.9E-05 3.E-01
F RM  2 Nickel 1.3E-01 mg/kg -- 4.5E-05 -- 2.3E-05 -- 5.3E-06 -- 2.0E-02 5.3E-04 3.E-02 2.7E-04 1.E-02 6.2E-05 3.E-03
F RM  2 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  2 Silver 2.0E-03 mg/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 5.0E-03 8.0E-06 2.E-03 4.1E-06 8.E-04 9.3E-07 2.E-04
F RM  2 Thallium 6.8E-03 mg/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 6.6E-05 2.7E-05 4.E-01 1.4E-05 2.E-01 3.2E-06 5.E-02
F RM  2 Zinc 7.8E+00 mg/kg -- 2.7E-03 -- 1.4E-03 -- 3.1E-04 -- 3.0E-01 3.1E-02 1.E-01 1.6E-02 5.E-02 3.7E-03 1.E-02
F RM  2 Butyltins
F RM  2 Dibutyltin ion 2.9E-01 ug/kg -- 9.9E-08 -- 5.1E-08 -- 1.2E-08 -- 3.0E-04 1.2E-06 4.E-03 6.0E-07 2.E-03 1.4E-07 5.E-04
F RM  2 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 4.1E-07 1.E-08 2.1E-07 6.E-09 4.8E-08 1.E-09 7.0E-02 4.8E-06 7.E-05 2.5E-06 4.E-05 5.6E-07 8.E-06
F RM  2 2-Methylnaphthalene 1.3E+00 ug/kg -- 4.5E-07 -- 2.3E-07 -- 5.2E-08 -- 4.0E-03 5.2E-06 1.E-03 2.7E-06 7.E-04 6.1E-07 2.E-04
F RM  2 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  2 Acenaphthylene 2.6E-01 ug/kg -- 8.9E-08 -- 4.6E-08 -- 1.0E-08 -- 6.0E-02 1.0E-06 2.E-05 5.4E-07 9.E-06 1.2E-07 2.E-06
F RM  2 Anthracene 5.8E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.3E-08 -- 3.0E-01 2.3E-06 8.E-06 1.2E-06 4.E-06 2.7E-07 9.E-07
F RM  2 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  2 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Dibenzothiophene 2.6E-01 ug/kg -- 8.9E-08 -- 4.6E-08 -- 1.0E-08 -- 4.0E-02 1.0E-06 3.E-05 5.4E-07 1.E-05 1.2E-07 3.E-06
F RM  2 Fluoranthene 1.5E+00 ug/kg -- 5.1E-07 -- 2.7E-07 -- 6.0E-08 -- 4.0E-02 6.0E-06 2.E-04 3.1E-06 8.E-05 7.0E-07 2.E-05
F RM  2 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  2 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  2 Naphthalene 7.9E-01 ug/kg -- 2.7E-07 -- 1.4E-07 -- 3.2E-08 -- 2.0E-02 3.2E-06 2.E-04 1.6E-06 8.E-05 3.7E-07 2.E-05
F RM  2 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  2 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  2 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  2 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  2 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  2
Semi-Volatile Organic 
Compounds

F RM  2 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  2 Hexachlorobenzene 3.4E-01 ug/kg 1.6E+00 1.2E-07 2.E-07 6.0E-08 1.E-07 1.4E-08 2.E-08 8.0E-04 1.4E-06 2.E-03 7.0E-07 9.E-04 1.6E-07 2.E-04
F RM  2 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  2 Total PCB Congeners 2.0E+05 pg/g NA 6.8E-05 -- 3.5E-05 -- 8.0E-06 -- NA 8.0E-04 -- 4.1E-04 -- 9.3E-05 --
F RM  2 Total PCBs, Adjusted 1.8E+05 pg/g 2.0E+00 6.0E-05 1.E-04 3.1E-05 6.E-05 7.0E-06 1.E-05 2.0E-05 7.0E-04 4.E+01 3.6E-04 2.E+01 8.2E-05 4.E+00
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 7.6E-11 1.E-05 3.9E-11 5.E-06 8.9E-12 1.E-06 1.0E-09 8.9E-10 9.E-01 4.6E-10 5.E-01 1.0E-10 1.E-01
F RM  2 Total PCB TEQ 1.8E+00 pg/g 1.3E+05 6.2E-10 8.E-05 3.2E-10 4.E-05 7.2E-11 9.E-06 1.0E-09 7.2E-09 7.E+00 3.7E-09 4.E+00 8.4E-10 8.E-01
F RM  2 Total TEQ -- -- -- -- 9.E-05 -- 5.E-05 -- 1.E-05 -- -- 8.E+00 -- 4.E+00 -- 9.E-01
F RM  2 Pesticides
F RM  2 Aldrin 6.9E-03 ug/kg 1.7E+01 2.4E-09 4.E-08 1.2E-09 2.E-08 2.8E-10 5.E-09 3.0E-05 2.8E-08 9.E-04 1.4E-08 5.E-04 3.2E-09 1.E-04
F RM  2 alpha-Hexachlorocyclohexane 5.2E-03 ug/kg 6.3E+00 1.8E-09 1.E-08 9.2E-10 6.E-09 2.1E-10 1.E-09 8.0E-03 2.1E-08 3.E-06 1.1E-08 1.E-06 2.4E-09 3.E-07
F RM  2 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  2 Dieldrin 4.2E-01 ug/kg 1.6E+01 1.5E-07 2.E-06 7.5E-08 1.E-06 1.7E-08 3.E-07 5.0E-05 1.7E-06 3.E-02 8.7E-07 2.E-02 2.0E-07 4.E-03
F RM  2 Endrin 7.1E-03 ug/kg -- 2.4E-09 -- 1.3E-09 -- 2.8E-10 -- 3.0E-04 2.8E-08 9.E-05 1.5E-08 5.E-05 3.3E-09 1.E-05
F RM  2 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  2 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  2 Heptachlor epoxide 2.7E-02 ug/kg 9.1E+00 9.3E-09 8.E-08 4.8E-09 4.E-08 1.1E-09 1.E-08 1.3E-05 1.1E-07 8.E-03 5.6E-08 4.E-03 1.3E-08 1.E-03
F RM  2 Total Chlordanes 1.5E+00 ug/kg 3.5E-01 5.2E-07 2.E-07 2.7E-07 9.E-08 6.0E-08 2.E-08 5.0E-04 6.0E-06 1.E-02 3.1E-06 6.E-03 7.0E-07 1.E-03
F RM  2 Total DDD 2.9E+00 ug/kg 2.4E-01 1.0E-06 2.E-07 5.2E-07 1.E-07 1.2E-07 3.E-08 5.0E-04 1.2E-05 2.E-02 6.1E-06 1.E-02 1.4E-06 3.E-03
F RM  2 Total DDE 1.1E+01 ug/kg 3.4E-01 3.9E-06 1.E-06 2.0E-06 7.E-07 4.5E-07 2.E-07 5.0E-04 4.5E-05 9.E-02 2.3E-05 5.E-02 5.2E-06 1.E-02
F RM  2 Total DDT 7.2E-01 ug/kg 3.4E-01 2.5E-07 8.E-08 1.3E-07 4.E-08 2.9E-08 1.E-08 5.0E-04 2.9E-06 6.E-03 1.5E-06 3.E-03 3.4E-07 7.E-04
F RM  2 Total Endosulfan 1.1E-01 ug/kg -- 3.7E-08 -- 1.9E-08 -- 4.4E-09 -- 6.0E-03 4.4E-07 7.E-05 2.3E-07 4.E-05 5.1E-08 8.E-06

Exposure Point Total 2.E-04 1.E-04 3.E-05
F RM  3 Metals
F RM  3 Aluminum 1.8E+00 mg/kg -- 6.3E-04 -- 3.3E-04 -- 7.3E-05 -- 1.0E+00 7.3E-03 7.E-03 3.8E-03 4.E-03 8.6E-04 9.E-04
F RM  3 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  3 Arsenic, inorganic 2.8E-02 mg/kg 1.5E+00 9.7E-06 1.E-05 5.0E-06 8.E-06 1.1E-06 2.E-06 3.0E-04 1.1E-04 4.E-01 5.9E-05 2.E-01 1.3E-05 4.E-02
F RM  3 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  3 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  3 Copper 5.3E-01 mg/kg -- 1.8E-04 -- 9.4E-05 -- 2.1E-05 -- 4.0E-02 2.1E-03 5.E-02 1.1E-03 3.E-02 2.5E-04 6.E-03
F RM  3 Lead 1.9E-01 mg/kg NL 6.5E-05 -- 3.3E-05 -- 7.5E-06 -- NL 7.5E-04 -- 3.9E-04 -- 8.8E-05 --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 22 of 38



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  3 Manganese 2.9E-01 mg/kg -- 9.9E-05 -- 5.1E-05 -- 1.1E-05 -- 1.4E-01 1.1E-03 8.E-03 5.9E-04 4.E-03 1.3E-04 1.E-03
F RM  3 Mercury 1.6E-01 mg/kg -- 5.4E-05 -- 2.8E-05 -- 6.3E-06 -- 1.0E-04 6.3E-04 6.E+00 3.2E-04 3.E+00 7.3E-05 7.E-01
F RM  3 Nickel 7.7E-02 mg/kg -- 2.6E-05 -- 1.4E-05 -- 3.1E-06 -- 2.0E-02 3.1E-04 2.E-02 1.6E-04 8.E-03 3.6E-05 2.E-03
F RM  3 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  3 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  3 Thallium 7.9E-03 mg/kg -- 2.7E-06 -- 1.4E-06 -- 3.2E-07 -- 6.6E-05 3.2E-05 5.E-01 1.6E-05 2.E-01 3.7E-06 6.E-02
F RM  3 Zinc 8.7E+00 mg/kg -- 3.0E-03 -- 1.5E-03 -- 3.5E-04 -- 3.0E-01 3.5E-02 1.E-01 1.8E-02 6.E-02 4.0E-03 1.E-02
F RM  3 Butyltins
F RM  3 Dibutyltin ion 4.1E-01 ug/kg -- 1.4E-07 -- 7.2E-08 -- 1.6E-08 -- 3.0E-04 1.6E-06 5.E-03 8.4E-07 3.E-03 1.9E-07 6.E-04
F RM  3 Tributyltin ion 3.8E-01 ug/kg -- 1.3E-07 -- 6.7E-08 -- 1.5E-08 -- 3.0E-04 1.5E-06 5.E-03 7.8E-07 3.E-03 1.8E-07 6.E-04
F RM  3 PAHs
F RM  3 1-Methylnaphthalene 2.0E+00 ug/kg 2.9E-02 6.7E-07 2.E-08 3.5E-07 1.E-08 7.8E-08 2.E-09 7.0E-02 7.8E-06 1.E-04 4.0E-06 6.E-05 9.1E-07 1.E-05
F RM  3 2-Methylnaphthalene 2.3E+00 ug/kg -- 7.9E-07 -- 4.1E-07 -- 9.2E-08 -- 4.0E-03 9.2E-06 2.E-03 4.8E-06 1.E-03 1.1E-06 3.E-04
F RM  3 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  3 Acenaphthylene 9.7E-02 ug/kg -- 3.3E-08 -- 1.7E-08 -- 3.9E-09 -- 6.0E-02 3.9E-07 6.E-06 2.0E-07 3.E-06 4.5E-08 8.E-07
F RM  3 Anthracene 4.1E-01 ug/kg -- 1.4E-07 -- 7.3E-08 -- 1.6E-08 -- 3.0E-01 1.6E-06 5.E-06 8.5E-07 3.E-06 1.9E-07 6.E-07
F RM  3 Benzo(a)anthracene 4.6E-01 ug/kg 7.3E-01 1.6E-07 1.E-07 8.1E-08 6.E-08 1.8E-08 1.E-08 -- 1.8E-06 -- 9.4E-07 -- 2.1E-07 --
F RM  3 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  3 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Chrysene 3.1E+00 ug/kg 7.3E-03 1.1E-06 8.E-09 5.5E-07 4.E-09 1.2E-07 9.E-10 -- 1.2E-05 -- 6.4E-06 -- 1.5E-06 --
F RM  3 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Dibenzothiophene 2.7E-01 ug/kg -- 9.1E-08 -- 4.7E-08 -- 1.1E-08 -- 4.0E-02 1.1E-06 3.E-05 5.5E-07 1.E-05 1.2E-07 3.E-06
F RM  3 Fluoranthene 3.0E+00 ug/kg -- 1.0E-06 -- 5.3E-07 -- 1.2E-07 -- 4.0E-02 1.2E-05 3.E-04 6.2E-06 2.E-04 1.4E-06 3.E-05
F RM  3 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  3 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  3 Naphthalene 8.5E-01 ug/kg -- 2.9E-07 -- 1.5E-07 -- 3.4E-08 -- 2.0E-02 3.4E-06 2.E-04 1.8E-06 9.E-05 4.0E-07 2.E-05
F RM  3 Phenanthrene 1.7E+00 ug/kg -- 5.7E-07 -- 2.9E-07 -- 6.6E-08 -- 3.0E-02 6.6E-06 2.E-04 3.4E-06 1.E-04 7.7E-07 3.E-05
F RM  3 Pyrene 2.2E+00 ug/kg -- 7.6E-07 -- 3.9E-07 -- 8.9E-08 -- 3.0E-02 8.9E-06 3.E-04 4.6E-06 2.E-04 1.0E-06 3.E-05
F RM  3 Total Carcinogenic PAHs -- -- -- -- 1.E-07 -- 6.E-08 -- 1.E-08 -- -- -- -- -- -- --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  3 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  3 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  3
Semi-Volatile Organic 
Compounds

F RM  3 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  3 Hexachlorobenzene 3.7E-01 ug/kg 1.6E+00 1.3E-07 2.E-07 6.6E-08 1.E-07 1.5E-08 2.E-08 8.0E-04 1.5E-06 2.E-03 7.7E-07 1.E-03 1.7E-07 2.E-04
F RM  3 Hexachlorobutadiene 1.4E-02 ug/kg 7.8E-02 5.0E-09 4.E-10 2.6E-09 2.E-10 5.8E-10 5.E-11 1.0E-03 5.8E-08 6.E-05 3.0E-08 3.E-05 6.8E-09 7.E-06
F RM  3 Phenols
F RM  3 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 6.0E+01 ug/kg 2.0E+00 2.1E-05 4.E-05 1.1E-05 2.E-05 2.4E-06 5.E-06 2.0E-05 2.4E-04 1.E+01 1.2E-04 6.E+00 2.8E-05 1.E+00
F RM  3 Total PCB Congeners 3.4E+04 pg/g NA 1.2E-05 -- 6.0E-06 -- 1.4E-06 -- NA 1.4E-04 -- 7.0E-05 -- 1.6E-05 --
F RM  3 Total PCBs, Adjusted 3.1E+04 pg/g 2.0E+00 1.1E-05 2.E-05 5.5E-06 1.E-05 1.2E-06 2.E-06 2.0E-05 1.2E-04 6.E+00 6.4E-05 3.E+00 1.5E-05 7.E-01
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 2.2E-01 pg/g 1.3E+05 7.7E-11 1.E-05 4.0E-11 5.E-06 8.9E-12 1.E-06 1.0E-09 8.9E-10 9.E-01 4.6E-10 5.E-01 1.0E-10 1.E-01
F RM  3 Total PCB TEQ 3.7E-01 pg/g 1.3E+05 1.3E-10 2.E-05 6.5E-11 8.E-06 1.5E-11 2.E-06 1.0E-09 1.5E-09 1.E+00 7.6E-10 8.E-01 1.7E-10 2.E-01
F RM  3 Total TEQ -- -- -- -- 3.E-05 -- 1.E-05 -- 3.E-06 -- -- 2.E+00 -- 1.E+00 -- 3.E-01
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  3 Pesticides
F RM  3 Aldrin 5.2E-03 ug/kg 1.7E+01 1.8E-09 3.E-08 9.2E-10 2.E-08 2.1E-10 4.E-09 3.0E-05 2.1E-08 7.E-04 1.1E-08 4.E-04 2.4E-09 8.E-05
F RM  3 alpha-Hexachlorocyclohexane 3.2E-03 ug/kg 6.3E+00 1.1E-09 7.E-09 5.6E-10 4.E-09 1.3E-10 8.E-10 8.0E-03 1.3E-08 2.E-06 6.6E-09 8.E-07 1.5E-09 2.E-07
F RM  3 beta-Hexachlorocyclohexane 1.5E+00 ug/kg 1.8E+00 5.1E-07 9.E-07 2.7E-07 5.E-07 6.0E-08 1.E-07 6.0E-04 6.0E-06 1.E-02 3.1E-06 5.E-03 7.0E-07 1.E-03
F RM  3 Dieldrin 1.4E+00 ug/kg 1.6E+01 4.6E-07 7.E-06 2.4E-07 4.E-06 5.4E-08 9.E-07 5.0E-05 5.4E-06 1.E-01 2.8E-06 6.E-02 6.3E-07 1.E-02
F RM  3 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  3 Endrin aldehyde 6.7E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.7E-08 -- 3.0E-04 2.7E-06 9.E-03 1.4E-06 5.E-03 3.1E-07 1.E-03
F RM  3 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  3 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  3 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  3 Heptachlor epoxide 2.2E-02 ug/kg 9.1E+00 7.4E-09 7.E-08 3.8E-09 3.E-08 8.7E-10 8.E-09 1.3E-05 8.7E-08 7.E-03 4.5E-08 3.E-03 1.0E-08 8.E-04
F RM  3 Total Chlordanes 3.6E+00 ug/kg 3.5E-01 1.2E-06 4.E-07 6.3E-07 2.E-07 1.4E-07 5.E-08 5.0E-04 1.4E-05 3.E-02 7.4E-06 1.E-02 1.7E-06 3.E-03
F RM  3 Total DDD 3.5E+00 ug/kg 2.4E-01 1.2E-06 3.E-07 6.1E-07 1.E-07 1.4E-07 3.E-08 5.0E-04 1.4E-05 3.E-02 7.1E-06 1.E-02 1.6E-06 3.E-03
F RM  3 Total DDE 1.5E+01 ug/kg 3.4E-01 5.3E-06 2.E-06 2.7E-06 9.E-07 6.1E-07 2.E-07 5.0E-04 6.1E-05 1.E-01 3.2E-05 6.E-02 7.2E-06 1.E-02
F RM  3 Total DDT 5.0E+00 ug/kg 3.4E-01 1.7E-06 6.E-07 8.8E-07 3.E-07 2.0E-07 7.E-08 5.0E-04 2.0E-05 4.E-02 1.0E-05 2.E-02 2.3E-06 5.E-03
F RM  3 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 7.E-05 4.E-05 9.E-06
F RM  4 Metals
F RM  4 Aluminum 1.1E+00 mg/kg -- 3.8E-04 -- 2.0E-04 -- 4.4E-05 -- 1.0E+00 4.4E-03 4.E-03 2.3E-03 2.E-03 5.2E-04 5.E-04
F RM  4 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  4 Arsenic, inorganic 1.9E-02 mg/kg 1.5E+00 6.5E-06 1.E-05 3.4E-06 5.E-06 7.6E-07 1.E-06 3.0E-04 7.6E-05 3.E-01 3.9E-05 1.E-01 8.9E-06 3.E-02
F RM  4 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  4 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  4 Copper 3.1E-01 mg/kg -- 1.1E-04 -- 5.5E-05 -- 1.2E-05 -- 4.0E-02 1.2E-03 3.E-02 6.4E-04 2.E-02 1.4E-04 4.E-03
F RM  4 Lead 5.1E-02 mg/kg NL 1.7E-05 -- 9.0E-06 -- 2.0E-06 -- NL 2.0E-04 -- 1.1E-04 -- 2.4E-05 --
F RM  4 Manganese 4.5E-01 mg/kg -- 1.5E-04 -- 8.0E-05 -- 1.8E-05 -- 1.4E-01 1.8E-03 1.E-02 9.3E-04 7.E-03 2.1E-04 2.E-03
F RM  4 Mercury 2.0E-01 mg/kg -- 6.9E-05 -- 3.6E-05 -- 8.1E-06 -- 1.0E-04 8.1E-04 8.E+00 4.2E-04 4.E+00 9.4E-05 9.E-01
F RM  4 Nickel 6.4E-02 mg/kg -- 2.2E-05 -- 1.1E-05 -- 2.5E-06 -- 2.0E-02 2.5E-04 1.E-02 1.3E-04 7.E-03 3.0E-05 1.E-03
F RM  4 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  4 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  4 Thallium 4.1E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.6E-07 -- 6.6E-05 1.6E-05 2.E-01 8.4E-06 1.E-01 1.9E-06 3.E-02
F RM  4 Zinc 8.6E+00 mg/kg -- 2.9E-03 -- 1.5E-03 -- 3.4E-04 -- 3.0E-01 3.4E-02 1.E-01 1.8E-02 6.E-02 4.0E-03 1.E-02
F RM  4 Butyltins
F RM  4 Dibutyltin ion 5.5E-01 ug/kg -- 1.9E-07 -- 9.7E-08 -- 2.2E-08 -- 3.0E-04 2.2E-06 7.E-03 1.1E-06 4.E-03 2.5E-07 8.E-04
F RM  4 Tributyltin ion 5.5E-01 ug/kg -- 1.9E-07 -- 9.7E-08 -- 2.2E-08 -- 3.0E-04 2.2E-06 7.E-03 1.1E-06 4.E-03 2.6E-07 9.E-04
F RM  4 PAHs
F RM  4 1-Methylnaphthalene 5.4E-01 ug/kg 2.9E-02 1.8E-07 5.E-09 9.5E-08 3.E-09 2.1E-08 6.E-10 7.0E-02 2.1E-06 3.E-05 1.1E-06 2.E-05 2.5E-07 4.E-06
F RM  4 2-Methylnaphthalene 7.3E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 2.9E-08 -- 4.0E-03 2.9E-06 7.E-04 1.5E-06 4.E-04 3.4E-07 9.E-05
F RM  4 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  4 Acenaphthylene 2.8E-01 ug/kg -- 9.4E-08 -- 4.9E-08 -- 1.1E-08 -- 6.0E-02 1.1E-06 2.E-05 5.7E-07 9.E-06 1.3E-07 2.E-06
F RM  4 Anthracene 5.5E-01 ug/kg -- 1.9E-07 -- 9.7E-08 -- 2.2E-08 -- 3.0E-01 2.2E-06 7.E-06 1.1E-06 4.E-06 2.6E-07 9.E-07
F RM  4 Benzo(a)anthracene 2.5E-01 ug/kg 7.3E-01 8.6E-08 6.E-08 4.4E-08 3.E-08 1.0E-08 7.E-09 -- 1.0E-06 -- 5.2E-07 -- 1.2E-07 --
F RM  4 Benzo(a)pyrene 1.4E-01 ug/kg 7.3E+00 4.6E-08 3.E-07 2.4E-08 2.E-07 5.4E-09 4.E-08 -- 5.4E-07 -- 2.8E-07 -- 6.3E-08 --
F RM  4 Benzo(b)fluoranthene 5.2E-01 ug/kg 7.3E-01 1.8E-07 1.E-07 9.2E-08 7.E-08 2.1E-08 2.E-08 -- 2.1E-06 -- 1.1E-06 -- 2.4E-07 --
F RM  4 Benzo(g,h,i)perylene 1.9E-01 ug/kg -- 6.5E-08 -- 3.3E-08 -- 7.5E-09 -- 3.0E-02 7.5E-07 3.E-05 3.9E-07 1.E-05 8.8E-08 3.E-06
F RM  4 Benzo(k)fluoranthene 2.0E-01 ug/kg 7.3E-02 6.8E-08 5.E-09 3.5E-08 3.E-09 8.0E-09 6.E-10 -- 8.0E-07 -- 4.1E-07 -- 9.3E-08 --
F RM  4 Chrysene 4.1E-01 ug/kg 7.3E-03 1.4E-07 1.E-09 7.3E-08 5.E-10 1.6E-08 1.E-10 -- 1.6E-06 -- 8.5E-07 -- 1.9E-07 --
F RM  4 Dibenzo(a,h)anthracene 9.0E-02 ug/kg 7.3E+00 3.1E-08 2.E-07 1.6E-08 1.E-07 3.6E-09 3.E-08 -- 3.6E-07 -- 1.9E-07 -- 4.2E-08 --
F RM  4 Dibenzothiophene 4.5E-01 ug/kg -- 1.5E-07 -- 8.0E-08 -- 1.8E-08 -- 4.0E-02 1.8E-06 5.E-05 9.3E-07 2.E-05 2.1E-07 5.E-06
F RM  4 Fluoranthene 2.2E+00 ug/kg -- 7.5E-07 -- 3.9E-07 -- 8.8E-08 -- 4.0E-02 8.8E-06 2.E-04 4.5E-06 1.E-04 1.0E-06 3.E-05
F RM  4 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  4 Indeno(1,2,3-cd)pyrene 1.9E-01 ug/kg 7.3E-01 6.5E-08 5.E-08 3.4E-08 2.E-08 7.6E-09 6.E-09 -- 7.6E-07 -- 3.9E-07 -- 8.9E-08 --
F RM  4 Naphthalene 1.1E+00 ug/kg -- 3.8E-07 -- 1.9E-07 -- 4.4E-08 -- 2.0E-02 4.4E-06 2.E-04 2.3E-06 1.E-04 5.1E-07 3.E-05
F RM  4 Phenanthrene 2.8E+00 ug/kg -- 9.4E-07 -- 4.9E-07 -- 1.1E-07 -- 3.0E-02 1.1E-05 4.E-04 5.7E-06 2.E-04 1.3E-06 4.E-05
F RM  4 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  4 Total Carcinogenic PAHs -- -- -- -- 8.E-07 -- 4.E-07 -- 9.E-08 -- -- -- -- -- -- --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  4 Dibutyl phthalate 3.1E+01 ug/kg -- 1.1E-05 -- 5.5E-06 -- 1.3E-06 -- 1.0E-01 1.3E-04 1.E-03 6.5E-05 6.E-04 1.5E-05 1.E-04
F RM  4 Diethyl phthalate 1.1E+01 ug/kg -- 3.7E-06 -- 1.9E-06 -- 4.3E-07 -- 8.0E-01 4.3E-05 5.E-05 2.2E-05 3.E-05 5.0E-06 6.E-06

F RM  4
Semi-Volatile Organic 
Compounds

F RM  4 Benzyl alcohol 2.4E+01 ug/kg -- 8.1E-06 -- 4.2E-06 -- 9.4E-07 -- 5.0E-01 9.4E-05 2.E-04 4.9E-05 1.E-04 1.1E-05 2.E-05
F RM  4 Hexachlorobenzene 4.4E-01 ug/kg 1.6E+00 1.5E-07 2.E-07 7.9E-08 1.E-07 1.8E-08 3.E-08 8.0E-04 1.8E-06 2.E-03 9.2E-07 1.E-03 2.1E-07 3.E-04
F RM  4 Hexachlorobutadiene 9.7E-03 ug/kg 7.8E-02 3.3E-09 3.E-10 1.7E-09 1.E-10 3.9E-10 3.E-11 1.0E-03 3.9E-08 4.E-05 2.0E-08 2.E-05 4.5E-09 5.E-06
F RM  4 Phenols
F RM  4 4-Nitrophenol 9.0E+00 ug/kg -- 3.1E-06 -- 1.6E-06 -- 3.6E-07 -- 5.0E-03 3.6E-05 7.E-03 1.9E-05 4.E-03 4.2E-06 8.E-04
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  4 Total PCB Congeners 1.4E+05 pg/g NA 4.8E-05 -- 2.5E-05 -- 5.6E-06 -- NA 5.6E-04 -- 2.9E-04 -- 6.5E-05 --
F RM  4 Total PCBs, Adjusted 1.3E+05 pg/g 2.0E+00 4.3E-05 9.E-05 2.2E-05 4.E-05 5.0E-06 1.E-05 2.0E-05 5.0E-04 3.E+01 2.6E-04 1.E+01 5.9E-05 3.E+00
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 3.5E-01 pg/g 1.3E+05 1.2E-10 2.E-05 6.3E-11 8.E-06 1.4E-11 2.E-06 1.0E-09 1.4E-09 1.E+00 7.3E-10 7.E-01 1.7E-10 2.E-01
F RM  4 Total PCB TEQ 8.0E-01 pg/g 1.3E+05 2.8E-10 4.E-05 1.4E-10 2.E-05 3.2E-11 4.E-06 1.0E-09 3.2E-09 3.E+00 1.7E-09 2.E+00 3.8E-10 4.E-01
F RM  4 Total TEQ -- -- -- -- 5.E-05 -- 3.E-05 -- 6.E-06 -- -- 5.E+00 -- 2.E+00 -- 5.E-01
F RM  4 Pesticides
F RM  4 Aldrin 3.7E-03 ug/kg 1.7E+01 1.3E-09 2.E-08 6.6E-10 1.E-08 1.5E-10 3.E-09 3.0E-05 1.5E-08 5.E-04 7.7E-09 3.E-04 1.7E-09 6.E-05
F RM  4 alpha-Hexachlorocyclohexane 2.9E-03 ug/kg 6.3E+00 9.8E-10 6.E-09 5.1E-10 3.E-09 1.1E-10 7.E-10 8.0E-03 1.1E-08 1.E-06 5.9E-09 7.E-07 1.3E-09 2.E-07
F RM  4 beta-Hexachlorocyclohexane 2.0E-03 ug/kg 1.8E+00 6.9E-10 1.E-09 3.6E-10 6.E-10 8.1E-11 1.E-10 6.0E-04 8.1E-09 1.E-05 4.2E-09 7.E-06 9.4E-10 2.E-06
F RM  4 Dieldrin 3.8E-01 ug/kg 1.6E+01 1.3E-07 2.E-06 6.7E-08 1.E-06 1.5E-08 2.E-07 5.0E-05 1.5E-06 3.E-02 7.8E-07 2.E-02 1.8E-07 4.E-03
F RM  4 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  4 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  4 Heptachlor epoxide 2.0E-02 ug/kg 9.1E+00 6.7E-09 6.E-08 3.5E-09 3.E-08 7.8E-10 7.E-09 1.3E-05 7.8E-08 6.E-03 4.0E-08 3.E-03 9.1E-09 7.E-04
F RM  4 Total Chlordanes 2.1E+00 ug/kg 3.5E-01 7.1E-07 2.E-07 3.7E-07 1.E-07 8.3E-08 3.E-08 5.0E-04 8.3E-06 2.E-02 4.3E-06 9.E-03 9.7E-07 2.E-03
F RM  4 Total DDD 3.8E+00 ug/kg 2.4E-01 1.3E-06 3.E-07 6.7E-07 2.E-07 1.5E-07 4.E-08 5.0E-04 1.5E-05 3.E-02 7.8E-06 2.E-02 1.8E-06 4.E-03
F RM  4 Total DDE 1.1E+01 ug/kg 3.4E-01 3.8E-06 1.E-06 2.0E-06 7.E-07 4.4E-07 2.E-07 5.0E-04 4.4E-05 9.E-02 2.3E-05 5.E-02 5.2E-06 1.E-02
F RM  4 Total DDT 1.6E+00 ug/kg 3.4E-01 5.5E-07 2.E-07 2.8E-07 1.E-07 6.4E-08 2.E-08 5.0E-04 6.4E-06 1.E-02 3.3E-06 7.E-03 7.5E-07 2.E-03
F RM  4 Total Endosulfan 9.2E-02 ug/kg -- 3.2E-08 -- 1.6E-08 -- 3.7E-09 -- 6.0E-03 3.7E-07 6.E-05 1.9E-07 3.E-05 4.3E-08 7.E-06

Exposure Point Total 2.E-04 8.E-05 2.E-05
F RM  5 Metals
F RM  5 Aluminum 2.8E+00 mg/kg -- 9.7E-04 -- 5.0E-04 -- 1.1E-04 -- 1.0E+00 1.1E-02 1.E-02 5.8E-03 6.E-03 1.3E-03 1.E-03
F RM  5 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  5 Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 6.7E-06 1.E-05 3.5E-06 5.E-06 7.8E-07 1.E-06 3.0E-04 7.8E-05 3.E-01 4.0E-05 1.E-01 9.1E-06 3.E-02
F RM  5 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  5 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  5 Copper 7.2E-01 mg/kg -- 2.5E-04 -- 1.3E-04 -- 2.9E-05 -- 4.0E-02 2.9E-03 7.E-02 1.5E-03 4.E-02 3.4E-04 8.E-03
F RM  5 Lead 1.7E-02 mg/kg NL 5.7E-06 -- 2.9E-06 -- 6.6E-07 -- NL 6.6E-05 -- 3.4E-05 -- 7.7E-06 --
F RM  5 Manganese 2.3E-01 mg/kg -- 8.0E-05 -- 4.1E-05 -- 9.3E-06 -- 1.4E-01 9.3E-04 7.E-03 4.8E-04 3.E-03 1.1E-04 8.E-04
F RM  5 Mercury 1.5E-01 mg/kg -- 5.1E-05 -- 2.6E-05 -- 6.0E-06 -- 1.0E-04 6.0E-04 6.E+00 3.1E-04 3.E+00 7.0E-05 7.E-01
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  5 Nickel 1.4E-01 mg/kg -- 4.7E-05 -- 2.4E-05 -- 5.4E-06 -- 2.0E-02 5.4E-04 3.E-02 2.8E-04 1.E-02 6.3E-05 3.E-03
F RM  5 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  5 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  5 Thallium 3.4E-03 mg/kg -- 1.2E-06 -- 6.0E-07 -- 1.4E-07 -- 6.6E-05 1.4E-05 2.E-01 7.0E-06 1.E-01 1.6E-06 2.E-02
F RM  5 Zinc 9.5E+00 mg/kg -- 3.2E-03 -- 1.7E-03 -- 3.8E-04 -- 3.0E-01 3.8E-02 1.E-01 2.0E-02 7.E-02 4.4E-03 1.E-02
F RM  5 Butyltins
F RM  5 Dibutyltin ion 7.7E-01 ug/kg -- 2.6E-07 -- 1.4E-07 -- 3.1E-08 -- 3.0E-04 3.1E-06 1.E-02 1.6E-06 5.E-03 3.6E-07 1.E-03
F RM  5 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 5.4E-01 ug/kg 2.9E-02 1.9E-07 5.E-09 9.6E-08 3.E-09 2.2E-08 6.E-10 7.0E-02 2.2E-06 3.E-05 1.1E-06 2.E-05 2.5E-07 4.E-06
F RM  5 2-Methylnaphthalene 9.1E-01 ug/kg -- 3.1E-07 -- 1.6E-07 -- 3.6E-08 -- 4.0E-03 3.6E-06 9.E-04 1.9E-06 5.E-04 4.2E-07 1.E-04
F RM  5 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  5 Acenaphthylene 1.4E+00 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 6.0E-02 5.6E-06 9.E-05 2.9E-06 5.E-05 6.5E-07 1.E-05
F RM  5 Anthracene 2.0E+00 ug/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 3.0E-01 8.0E-06 3.E-05 4.1E-06 1.E-05 9.3E-07 3.E-06
F RM  5 Benzo(a)anthracene 1.9E+00 ug/kg 7.3E-01 6.5E-07 5.E-07 3.4E-07 2.E-07 7.6E-08 6.E-08 -- 7.6E-06 -- 3.9E-06 -- 8.9E-07 --
F RM  5 Benzo(a)pyrene 2.2E+00 ug/kg 7.3E+00 7.5E-07 6.E-06 3.9E-07 3.E-06 8.8E-08 6.E-07 -- 8.8E-06 -- 4.5E-06 -- 1.0E-06 --
F RM  5 Benzo(b)fluoranthene 1.4E+00 ug/kg 7.3E-01 4.8E-07 4.E-07 2.5E-07 2.E-07 5.6E-08 4.E-08 -- 5.6E-06 -- 2.9E-06 -- 6.5E-07 --
F RM  5 Benzo(g,h,i)perylene 2.0E+00 ug/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 3.0E-02 8.0E-06 3.E-04 4.1E-06 1.E-04 9.3E-07 3.E-05
F RM  5 Benzo(k)fluoranthene 1.2E+00 ug/kg 7.3E-02 4.1E-07 3.E-08 2.1E-07 2.E-08 4.8E-08 4.E-09 -- 4.8E-06 -- 2.5E-06 -- 5.6E-07 --
F RM  5 Chrysene 2.3E+00 ug/kg 7.3E-03 7.9E-07 6.E-09 4.1E-07 3.E-09 9.2E-08 7.E-10 -- 9.2E-06 -- 4.8E-06 -- 1.1E-06 --
F RM  5 Dibenzo(a,h)anthracene 1.8E-01 ug/kg 7.3E+00 6.2E-08 5.E-07 3.2E-08 2.E-07 7.2E-09 5.E-08 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
F RM  5 Dibenzothiophene 1.5E+00 ug/kg -- 5.1E-07 -- 2.7E-07 -- 6.0E-08 -- 4.0E-02 6.0E-06 2.E-04 3.1E-06 8.E-05 7.0E-07 2.E-05
F RM  5 Fluoranthene 8.0E+00 ug/kg -- 2.7E-06 -- 1.4E-06 -- 3.2E-07 -- 4.0E-02 3.2E-05 8.E-04 1.7E-05 4.E-04 3.7E-06 9.E-05
F RM  5 Fluorene 1.8E+00 ug/kg -- 6.2E-07 -- 3.2E-07 -- 7.2E-08 -- 4.0E-02 7.2E-06 2.E-04 3.7E-06 9.E-05 8.4E-07 2.E-05
F RM  5 Indeno(1,2,3-cd)pyrene 1.7E+00 ug/kg 7.3E-01 5.8E-07 4.E-07 3.0E-07 2.E-07 6.8E-08 5.E-08 -- 6.8E-06 -- 3.5E-06 -- 7.9E-07 --
F RM  5 Naphthalene 2.9E+00 ug/kg -- 9.9E-07 -- 5.1E-07 -- 1.2E-07 -- 2.0E-02 1.2E-05 6.E-04 6.0E-06 3.E-04 1.4E-06 7.E-05
F RM  5 Phenanthrene 1.2E+01 ug/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 3.0E-02 4.8E-05 2.E-03 2.5E-05 8.E-04 5.6E-06 2.E-04
F RM  5 Pyrene 8.6E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 3.0E-02 3.4E-05 1.E-03 1.8E-05 6.E-04 4.0E-06 1.E-04
F RM  5 Total Carcinogenic PAHs -- -- -- -- 7.E-06 -- 4.E-06 -- 8.E-07 -- -- -- -- -- -- --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  5 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  5 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  5
Semi-Volatile Organic 
Compounds

F RM  5 Benzyl alcohol 2.3E+01 ug/kg -- 7.9E-06 -- 4.1E-06 -- 9.2E-07 -- 5.0E-01 9.2E-05 2.E-04 4.8E-05 1.E-04 1.1E-05 2.E-05
F RM  5 Hexachlorobenzene 3.9E-01 ug/kg 1.6E+00 1.4E-07 2.E-07 7.0E-08 1.E-07 1.6E-08 3.E-08 8.0E-04 1.6E-06 2.E-03 8.1E-07 1.E-03 1.8E-07 2.E-04
F RM  5 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 4.6E+01 ug/kg 2.0E+00 1.6E-05 3.E-05 8.1E-06 2.E-05 1.8E-06 4.E-06 2.0E-05 1.8E-04 9.E+00 9.5E-05 5.E+00 2.1E-05 1.E+00
F RM  5 Total PCB Congeners 3.4E+04 pg/g NA 1.2E-05 -- 6.1E-06 -- 1.4E-06 -- NA 1.4E-04 -- 7.1E-05 -- 1.6E-05 --
F RM  5 Total PCBs, Adjusted 3.1E+04 pg/g 2.0E+00 1.1E-05 2.E-05 5.5E-06 1.E-05 1.2E-06 2.E-06 2.0E-05 1.2E-04 6.E+00 6.5E-05 3.E+00 1.5E-05 7.E-01
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 2.5E-01 pg/g 1.3E+05 8.6E-11 1.E-05 4.4E-11 6.E-06 1.0E-11 1.E-06 1.0E-09 1.0E-09 1.E+00 5.2E-10 5.E-01 1.2E-10 1.E-01
F RM  5 Total PCB TEQ 3.2E-01 pg/g 1.3E+05 1.1E-10 1.E-05 5.7E-11 7.E-06 1.3E-11 2.E-06 1.0E-09 1.3E-09 1.E+00 6.7E-10 7.E-01 1.5E-10 2.E-01
F RM  5 Total TEQ -- -- -- -- 3.E-05 -- 1.E-05 -- 3.E-06 -- -- 2.E+00 -- 1.E+00 -- 3.E-01
F RM  5 Pesticides
F RM  5 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  5 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  5 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 26 of 38



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  5 Dieldrin 3.7E-01 ug/kg 1.6E+01 1.3E-07 2.E-06 6.5E-08 1.E-06 1.5E-08 2.E-07 5.0E-05 1.5E-06 3.E-02 7.6E-07 2.E-02 1.7E-07 3.E-03
F RM  5 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  5 Endrin aldehyde 7.5E-01 ug/kg -- 2.6E-07 -- 1.3E-07 -- 3.0E-08 -- 3.0E-04 3.0E-06 1.E-02 1.6E-06 5.E-03 3.5E-07 1.E-03
F RM  5 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  5 gamma-Hexachlorocyclohexane 9.0E-03 ug/kg 1.1E+00 3.1E-09 3.E-09 1.6E-09 2.E-09 3.6E-10 4.E-10 3.0E-04 3.6E-08 1.E-04 1.9E-08 6.E-05 4.2E-09 1.E-05
F RM  5 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  5 Heptachlor epoxide 2.0E-02 ug/kg 9.1E+00 6.9E-09 6.E-08 3.5E-09 3.E-08 8.0E-10 7.E-09 1.3E-05 8.0E-08 6.E-03 4.1E-08 3.E-03 9.3E-09 7.E-04
F RM  5 Total Chlordanes 1.7E+00 ug/kg 3.5E-01 5.9E-07 2.E-07 3.0E-07 1.E-07 6.9E-08 2.E-08 5.0E-04 6.9E-06 1.E-02 3.5E-06 7.E-03 8.0E-07 2.E-03
F RM  5 Total DDD 4.4E+00 ug/kg 2.4E-01 1.5E-06 4.E-07 7.8E-07 2.E-07 1.8E-07 4.E-08 5.0E-04 1.8E-05 4.E-02 9.2E-06 2.E-02 2.1E-06 4.E-03
F RM  5 Total DDE 1.2E+01 ug/kg 3.4E-01 4.2E-06 1.E-06 2.2E-06 7.E-07 5.0E-07 2.E-07 5.0E-04 5.0E-05 1.E-01 2.6E-05 5.E-02 5.8E-06 1.E-02
F RM  5 Total DDT 6.1E+00 ug/kg 3.4E-01 2.1E-06 7.E-07 1.1E-06 4.E-07 2.4E-07 8.E-08 5.0E-04 2.4E-05 5.E-02 1.3E-05 3.E-02 2.8E-06 6.E-03
F RM  5 Total Endosulfan 1.1E-01 ug/kg -- 3.8E-08 -- 1.9E-08 -- 4.4E-09 -- 6.0E-03 4.4E-07 7.E-05 2.3E-07 4.E-05 5.1E-08 9.E-06

Exposure Point Total 7.E-05 4.E-05 8.E-06
F RM  6 Metals
F RM  6 Aluminum 3.1E+00 mg/kg -- 1.1E-03 -- 5.6E-04 -- 1.3E-04 -- 1.0E+00 1.3E-02 1.E-02 6.5E-03 6.E-03 1.5E-03 1.E-03
F RM  6 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  6 Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 6.3E-06 9.E-06 3.2E-06 5.E-06 7.3E-07 1.E-06 3.0E-04 7.3E-05 2.E-01 3.8E-05 1.E-01 8.6E-06 3.E-02
F RM  6 Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F RM  6 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  6 Copper 3.3E-01 mg/kg -- 1.1E-04 -- 5.8E-05 -- 1.3E-05 -- 4.0E-02 1.3E-03 3.E-02 6.8E-04 2.E-02 1.5E-04 4.E-03
F RM  6 Lead 2.3E-02 mg/kg NL 7.9E-06 -- 4.1E-06 -- 9.2E-07 -- NL 9.2E-05 -- 4.8E-05 -- 1.1E-05 --
F RM  6 Manganese 3.2E-01 mg/kg -- 1.1E-04 -- 5.7E-05 -- 1.3E-05 -- 1.4E-01 1.3E-03 9.E-03 6.7E-04 5.E-03 1.5E-04 1.E-03
F RM  6 Mercury 1.1E-01 mg/kg -- 3.6E-05 -- 1.9E-05 -- 4.2E-06 -- 1.0E-04 4.2E-04 4.E+00 2.2E-04 2.E+00 4.9E-05 5.E-01
F RM  6 Nickel 3.4E-02 mg/kg -- 1.2E-05 -- 6.0E-06 -- 1.4E-06 -- 2.0E-02 1.4E-04 7.E-03 7.0E-05 4.E-03 1.6E-05 8.E-04
F RM  6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  6 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  6 Thallium 3.4E-03 mg/kg -- 1.2E-06 -- 6.1E-07 -- 1.4E-07 -- 6.6E-05 1.4E-05 2.E-01 7.1E-06 1.E-01 1.6E-06 2.E-02
F RM  6 Zinc 8.9E+00 mg/kg -- 3.0E-03 -- 1.6E-03 -- 3.6E-04 -- 3.0E-01 3.6E-02 1.E-01 1.8E-02 6.E-02 4.1E-03 1.E-02
F RM  6 Butyltins
F RM  6 Dibutyltin ion 7.3E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 2.9E-08 -- 3.0E-04 2.9E-06 1.E-02 1.5E-06 5.E-03 3.4E-07 1.E-03
F RM  6 Tributyltin ion 4.6E-01 ug/kg -- 1.6E-07 -- 8.1E-08 -- 1.8E-08 -- 3.0E-04 1.8E-06 6.E-03 9.5E-07 3.E-03 2.1E-07 7.E-04
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 8.0E-01 ug/kg 2.9E-02 2.7E-07 8.E-09 1.4E-07 4.E-09 3.2E-08 9.E-10 7.0E-02 3.2E-06 5.E-05 1.6E-06 2.E-05 3.7E-07 5.E-06
F RM  6 2-Methylnaphthalene 9.6E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 3.8E-08 -- 4.0E-03 3.8E-06 1.E-03 2.0E-06 5.E-04 4.5E-07 1.E-04
F RM  6 Acenaphthene 3.0E+00 ug/kg -- 1.0E-06 -- 5.3E-07 -- 1.2E-07 -- 6.0E-02 1.2E-05 2.E-04 6.2E-06 1.E-04 1.4E-06 2.E-05
F RM  6 Acenaphthylene 2.9E-01 ug/kg -- 9.9E-08 -- 5.1E-08 -- 1.2E-08 -- 6.0E-02 1.2E-06 2.E-05 6.0E-07 1.E-05 1.4E-07 2.E-06
F RM  6 Anthracene 6.9E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.7E-08 -- 3.0E-01 2.7E-06 9.E-06 1.4E-06 5.E-06 3.2E-07 1.E-06
F RM  6 Benzo(a)anthracene 1.2E-01 ug/kg 7.3E-01 4.0E-08 3.E-08 2.1E-08 2.E-08 4.7E-09 3.E-09 -- 4.7E-07 -- 2.4E-07 -- 5.4E-08 --
F RM  6 Benzo(a)pyrene 6.6E-02 ug/kg 7.3E+00 2.3E-08 2.E-07 1.2E-08 9.E-08 2.6E-09 2.E-08 -- 2.6E-07 -- 1.4E-07 -- 3.1E-08 --
F RM  6 Benzo(b)fluoranthene 9.3E-02 ug/kg 7.3E-01 3.2E-08 2.E-08 1.6E-08 1.E-08 3.7E-09 3.E-09 -- 3.7E-07 -- 1.9E-07 -- 4.3E-08 --
F RM  6 Benzo(g,h,i)perylene 6.0E-02 ug/kg -- 2.1E-08 -- 1.1E-08 -- 2.4E-09 -- 3.0E-02 2.4E-07 8.E-06 1.2E-07 4.E-06 2.8E-08 9.E-07
F RM  6 Benzo(k)fluoranthene 6.2E-02 ug/kg 7.3E-02 2.1E-08 2.E-09 1.1E-08 8.E-10 2.5E-09 2.E-10 -- 2.5E-07 -- 1.3E-07 -- 2.9E-08 --
F RM  6 Chrysene 2.0E-01 ug/kg 7.3E-03 6.7E-08 5.E-10 3.5E-08 3.E-10 7.8E-09 6.E-11 -- 7.8E-07 -- 4.1E-07 -- 9.1E-08 --
F RM  6 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  6 Dibenzothiophene 1.0E+00 ug/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 4.0E-02 4.0E-06 1.E-04 2.1E-06 5.E-05 4.7E-07 1.E-05
F RM  6 Fluoranthene 1.0E+00 ug/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 4.0E-02 4.0E-06 1.E-04 2.1E-06 5.E-05 4.7E-07 1.E-05
F RM  6 Fluorene 1.6E+00 ug/kg -- 5.6E-07 -- 2.9E-07 -- 6.5E-08 -- 4.0E-02 6.5E-06 2.E-04 3.4E-06 8.E-05 7.6E-07 2.E-05
F RM  6 Indeno(1,2,3-cd)pyrene 8.0E-02 ug/kg 7.3E-01 2.7E-08 2.E-08 1.4E-08 1.E-08 3.2E-09 2.E-09 -- 3.2E-07 -- 1.6E-07 -- 3.7E-08 --
F RM  6 Naphthalene 1.8E+00 ug/kg -- 6.1E-07 -- 3.1E-07 -- 7.1E-08 -- 2.0E-02 7.1E-06 4.E-04 3.6E-06 2.E-04 8.2E-07 4.E-05
F RM  6 Phenanthrene 4.0E+00 ug/kg -- 1.4E-06 -- 7.1E-07 -- 1.6E-07 -- 3.0E-02 1.6E-05 5.E-04 8.3E-06 3.E-04 1.9E-06 6.E-05
F RM  6 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  6 Total Carcinogenic PAHs -- -- -- -- 2.E-07 -- 1.E-07 -- 3.E-08 -- -- -- -- -- -- --
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 6.3E+01 ug/kg 1.4E-02 2.2E-05 3.E-07 1.1E-05 2.E-07 2.5E-06 4.E-08 2.0E-02 2.5E-04 1.E-02 1.3E-04 7.E-03 2.9E-05 1.E-03
F RM  6 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  6 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  6
Semi-Volatile Organic 
Compounds

F RM  6 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  6 Hexachlorobenzene 3.0E-01 ug/kg 1.6E+00 1.0E-07 2.E-07 5.3E-08 8.E-08 1.2E-08 2.E-08 8.0E-04 1.2E-06 1.E-03 6.2E-07 8.E-04 1.4E-07 2.E-04
F RM  6 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 3.9E+01 ug/kg 2.0E+00 1.3E-05 3.E-05 6.9E-06 1.E-05 1.6E-06 3.E-06 2.0E-05 1.6E-04 8.E+00 8.1E-05 4.E+00 1.8E-05 9.E-01
F RM  6 Total PCB Congeners 5.6E+04 pg/g NA 1.9E-05 -- 9.9E-06 -- 2.2E-06 -- NA 2.2E-04 -- 1.2E-04 -- 2.6E-05 --
F RM  6 Total PCBs, Adjusted 5.2E+04 pg/g 2.0E+00 1.8E-05 4.E-05 9.1E-06 2.E-05 2.1E-06 4.E-06 2.0E-05 2.1E-04 1.E+01 1.1E-04 5.E+00 2.4E-05 1.E+00
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 2.9E-01 pg/g 1.3E+05 1.0E-10 1.E-05 5.2E-11 7.E-06 1.2E-11 2.E-06 1.0E-09 1.2E-09 1.E+00 6.0E-10 6.E-01 1.4E-10 1.E-01
F RM  6 Total PCB TEQ 3.3E-01 pg/g 1.3E+05 1.1E-10 1.E-05 5.9E-11 8.E-06 1.3E-11 2.E-06 1.0E-09 1.3E-09 1.E+00 6.9E-10 7.E-01 1.6E-10 2.E-01
F RM  6 Total TEQ -- -- -- -- 3.E-05 -- 1.E-05 -- 3.E-06 -- -- 2.E+00 -- 1.E+00 -- 3.E-01
F RM  6 Pesticides
F RM  6 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  6 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  6 Dieldrin 2.8E-01 ug/kg 1.6E+01 9.7E-08 2.E-06 5.0E-08 8.E-07 1.1E-08 2.E-07 5.0E-05 1.1E-06 2.E-02 5.8E-07 1.E-02 1.3E-07 3.E-03
F RM  6 Endrin 2.3E-03 ug/kg -- 7.7E-10 -- 4.0E-10 -- 9.0E-11 -- 3.0E-04 9.0E-09 3.E-05 4.7E-09 2.E-05 1.1E-09 4.E-06
F RM  6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  6 gamma-Hexachlorocyclohexane 4.0E-03 ug/kg 1.1E+00 1.4E-09 2.E-09 7.1E-10 8.E-10 1.6E-10 2.E-10 3.0E-04 1.6E-08 5.E-05 8.3E-09 3.E-05 1.9E-09 6.E-06
F RM  6 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  6 Heptachlor epoxide 1.4E-02 ug/kg 9.1E+00 4.8E-09 4.E-08 2.5E-09 2.E-08 5.6E-10 5.E-09 1.3E-05 5.6E-08 4.E-03 2.9E-08 2.E-03 6.5E-09 5.E-04
F RM  6 Total Chlordanes 2.3E+00 ug/kg 3.5E-01 7.8E-07 3.E-07 4.0E-07 1.E-07 9.1E-08 3.E-08 5.0E-04 9.1E-06 2.E-02 4.7E-06 9.E-03 1.1E-06 2.E-03
F RM  6 Total DDD 5.7E+00 ug/kg 2.4E-01 2.0E-06 5.E-07 1.0E-06 2.E-07 2.3E-07 5.E-08 5.0E-04 2.3E-05 5.E-02 1.2E-05 2.E-02 2.7E-06 5.E-03
F RM  6 Total DDE 9.6E+00 ug/kg 3.4E-01 3.3E-06 1.E-06 1.7E-06 6.E-07 3.9E-07 1.E-07 5.0E-04 3.9E-05 8.E-02 2.0E-05 4.E-02 4.5E-06 9.E-03
F RM  6 Total DDT 4.1E+00 ug/kg 3.4E-01 1.4E-06 5.E-07 7.3E-07 2.E-07 1.6E-07 6.E-08 5.0E-04 1.6E-05 3.E-02 8.5E-06 2.E-02 1.9E-06 4.E-03
F RM  6 Total Endosulfan 6.4E-02 ug/kg -- 2.2E-08 -- 1.1E-08 -- 2.5E-09 -- 6.0E-03 2.5E-07 4.E-05 1.3E-07 2.E-05 3.0E-08 5.E-06

Exposure Point Total 8.E-05 4.E-05 9.E-06
F RM  7 Metals
F RM  7 Aluminum 1.2E+00 mg/kg -- 4.1E-04 -- 2.1E-04 -- 4.8E-05 -- 1.0E+00 4.8E-03 5.E-03 2.5E-03 2.E-03 5.6E-04 6.E-04
F RM  7 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  7 Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 6.2E-06 9.E-06 3.2E-06 5.E-06 7.2E-07 1.E-06 3.0E-04 7.2E-05 2.E-01 3.7E-05 1.E-01 8.4E-06 3.E-02
F RM  7 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  7 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  7 Copper 4.0E-01 mg/kg -- 1.4E-04 -- 7.1E-05 -- 1.6E-05 -- 4.0E-02 1.6E-03 4.E-02 8.3E-04 2.E-02 1.9E-04 5.E-03
F RM  7 Lead 9.5E-03 mg/kg NL 3.3E-06 -- 1.7E-06 -- 3.8E-07 -- NL 3.8E-05 -- 2.0E-05 -- 4.4E-06 --
F RM  7 Manganese 4.2E-01 mg/kg -- 1.5E-04 -- 7.5E-05 -- 1.7E-05 -- 1.4E-01 1.7E-03 1.E-02 8.8E-04 6.E-03 2.0E-04 1.E-03
F RM  7 Mercury 2.2E-01 mg/kg -- 7.5E-05 -- 3.9E-05 -- 8.8E-06 -- 1.0E-04 8.8E-04 9.E+00 4.5E-04 5.E+00 1.0E-04 1.E+00
F RM  7 Nickel 4.6E-02 mg/kg -- 1.6E-05 -- 8.1E-06 -- 1.8E-06 -- 2.0E-02 1.8E-04 9.E-03 9.5E-05 5.E-03 2.1E-05 1.E-03
F RM  7 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  7 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  7 Thallium 3.3E-03 mg/kg -- 1.1E-06 -- 5.8E-07 -- 1.3E-07 -- 6.6E-05 1.3E-05 2.E-01 6.7E-06 1.E-01 1.5E-06 2.E-02
F RM  7 Zinc 8.6E+00 mg/kg -- 3.0E-03 -- 1.5E-03 -- 3.4E-04 -- 3.0E-01 3.4E-02 1.E-01 1.8E-02 6.E-02 4.0E-03 1.E-02
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  7 Butyltins
F RM  7 Dibutyltin ion 4.8E-01 ug/kg -- 1.7E-07 -- 8.5E-08 -- 1.9E-08 -- 3.0E-04 1.9E-06 6.E-03 1.0E-06 3.E-03 2.3E-07 8.E-04
F RM  7 Tributyltin ion 3.3E-01 ug/kg -- 1.1E-07 -- 5.8E-08 -- 1.3E-08 -- 3.0E-04 1.3E-06 4.E-03 6.8E-07 2.E-03 1.5E-07 5.E-04
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 4.9E-01 ug/kg 2.9E-02 1.7E-07 5.E-09 8.6E-08 2.E-09 1.9E-08 6.E-10 7.0E-02 1.9E-06 3.E-05 1.0E-06 1.E-05 2.3E-07 3.E-06
F RM  7 2-Methylnaphthalene 5.0E-01 ug/kg -- 1.7E-07 -- 8.8E-08 -- 2.0E-08 -- 4.0E-03 2.0E-06 5.E-04 1.0E-06 3.E-04 2.3E-07 6.E-05
F RM  7 Acenaphthene 1.5E+00 ug/kg -- 5.0E-07 -- 2.6E-07 -- 5.8E-08 -- 6.0E-02 5.8E-06 1.E-04 3.0E-06 5.E-05 6.8E-07 1.E-05
F RM  7 Acenaphthylene 1.6E-01 ug/kg -- 5.6E-08 -- 2.9E-08 -- 6.5E-09 -- 6.0E-02 6.5E-07 1.E-05 3.4E-07 6.E-06 7.6E-08 1.E-06
F RM  7 Anthracene 4.7E-01 ug/kg -- 1.6E-07 -- 8.3E-08 -- 1.9E-08 -- 3.0E-01 1.9E-06 6.E-06 9.7E-07 3.E-06 2.2E-07 7.E-07
F RM  7 Benzo(a)anthracene 1.1E-01 ug/kg 7.3E-01 3.8E-08 3.E-08 2.0E-08 1.E-08 4.5E-09 3.E-09 -- 4.5E-07 -- 2.3E-07 -- 5.2E-08 --
F RM  7 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  7 Benzo(b)fluoranthene 8.3E-02 ug/kg 7.3E-01 2.8E-08 2.E-08 1.5E-08 1.E-08 3.3E-09 2.E-09 -- 3.3E-07 -- 1.7E-07 -- 3.9E-08 --
F RM  7 Benzo(g,h,i)perylene 6.5E-02 ug/kg -- 2.2E-08 -- 1.1E-08 -- 2.6E-09 -- 3.0E-02 2.6E-07 9.E-06 1.3E-07 4.E-06 3.0E-08 1.E-06
F RM  7 Benzo(k)fluoranthene 6.4E-02 ug/kg 7.3E-02 2.2E-08 2.E-09 1.1E-08 8.E-10 2.6E-09 2.E-10 -- 2.6E-07 -- 1.3E-07 -- 3.0E-08 --
F RM  7 Chrysene 1.5E-01 ug/kg 7.3E-03 5.3E-08 4.E-10 2.7E-08 2.E-10 6.2E-09 4.E-11 -- 6.2E-07 -- 3.2E-07 -- 7.2E-08 --
F RM  7 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  7 Dibenzothiophene 5.2E-01 ug/kg -- 1.8E-07 -- 9.2E-08 -- 2.1E-08 -- 4.0E-02 2.1E-06 5.E-05 1.1E-06 3.E-05 2.4E-07 6.E-06
F RM  7 Fluoranthene 9.5E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 3.8E-08 -- 4.0E-02 3.8E-06 1.E-04 2.0E-06 5.E-05 4.4E-07 1.E-05
F RM  7 Fluorene 9.5E-01 ug/kg -- 3.2E-07 -- 1.7E-07 -- 3.8E-08 -- 4.0E-02 3.8E-06 9.E-05 2.0E-06 5.E-05 4.4E-07 1.E-05
F RM  7 Indeno(1,2,3-cd)pyrene 7.1E-02 ug/kg 7.3E-01 2.4E-08 2.E-08 1.3E-08 9.E-09 2.8E-09 2.E-09 -- 2.8E-07 -- 1.5E-07 -- 3.3E-08 --
F RM  7 Naphthalene 1.1E+00 ug/kg -- 3.6E-07 -- 1.9E-07 -- 4.2E-08 -- 2.0E-02 4.2E-06 2.E-04 2.2E-06 1.E-04 4.9E-07 2.E-05
F RM  7 Phenanthrene 2.7E+00 ug/kg -- 9.2E-07 -- 4.8E-07 -- 1.1E-07 -- 3.0E-02 1.1E-05 4.E-04 5.6E-06 2.E-04 1.3E-06 4.E-05
F RM  7 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  7 Total Carcinogenic PAHs -- -- -- -- 7.E-08 -- 4.E-08 -- 8.E-09 -- -- -- -- -- -- --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  7 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  7 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  7
Semi-Volatile Organic 
Compounds

F RM  7 Benzyl alcohol 2.9E+01 ug/kg -- 9.8E-06 -- 5.0E-06 -- 1.1E-06 -- 5.0E-01 1.1E-04 2.E-04 5.9E-05 1.E-04 1.3E-05 3.E-05
F RM  7 Hexachlorobenzene 6.0E-01 ug/kg 1.6E+00 2.0E-07 3.E-07 1.1E-07 2.E-07 2.4E-08 4.E-08 8.0E-04 2.4E-06 3.E-03 1.2E-06 2.E-03 2.8E-07 3.E-04
F RM  7 Hexachlorobutadiene 8.5E-02 ug/kg 7.8E-02 2.9E-08 2.E-09 1.5E-08 1.E-09 3.4E-09 3.E-10 1.0E-03 3.4E-07 3.E-04 1.7E-07 2.E-04 3.9E-08 4.E-05
F RM  7 Phenols
F RM  7 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  7 Total PCB Congeners 1.4E+05 pg/g NA 4.7E-05 -- 2.5E-05 -- 5.5E-06 -- NA 5.5E-04 -- 2.9E-04 -- 6.5E-05 --
F RM  7 Total PCBs, Adjusted 1.3E+05 pg/g 2.0E+00 4.5E-05 9.E-05 2.4E-05 5.E-05 5.3E-06 1.E-05 2.0E-05 5.3E-04 3.E+01 2.7E-04 1.E+01 6.2E-05 3.E+00
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 5.5E+00 pg/g 1.3E+05 1.9E-09 2.E-04 9.8E-10 1.E-04 2.2E-10 3.E-05 1.0E-09 2.2E-08 2.E+01 1.1E-08 1.E+01 2.6E-09 3.E+00
F RM  7 Total PCB TEQ 6.2E-01 pg/g 1.3E+05 2.1E-10 3.E-05 1.1E-10 1.E-05 2.5E-11 3.E-06 1.0E-09 2.5E-09 2.E+00 1.3E-09 1.E+00 2.9E-10 3.E-01
F RM  7 Total TEQ -- -- -- -- 3.E-04 -- 1.E-04 -- 3.E-05 -- -- 2.E+01 -- 1.E+01 -- 3.E+00
F RM  7 Pesticides
F RM  7 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  7 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  7 beta-Hexachlorocyclohexane 5.0E-03 ug/kg 1.8E+00 1.7E-09 3.E-09 8.9E-10 2.E-09 2.0E-10 4.E-10 6.0E-04 2.0E-08 3.E-05 1.0E-08 2.E-05 2.3E-09 4.E-06
F RM  7 Dieldrin 2.9E-01 ug/kg 1.6E+01 9.8E-08 2.E-06 5.1E-08 8.E-07 1.1E-08 2.E-07 5.0E-05 1.1E-06 2.E-02 5.9E-07 1.E-02 1.3E-07 3.E-03
F RM  7 Endrin 2.8E-03 ug/kg -- 9.4E-10 -- 4.9E-10 -- 1.1E-10 -- 3.0E-04 1.1E-08 4.E-05 5.7E-09 2.E-05 1.3E-09 4.E-06
F RM  7 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  7 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  7 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  7 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  7 Heptachlor epoxide 1.0E-02 ug/kg 9.1E+00 3.4E-09 3.E-08 1.8E-09 2.E-08 4.0E-10 4.E-09 1.3E-05 4.0E-08 3.E-03 2.1E-08 2.E-03 4.7E-09 4.E-04
F RM  7 Total Chlordanes 1.5E+00 ug/kg 3.5E-01 5.2E-07 2.E-07 2.7E-07 9.E-08 6.1E-08 2.E-08 5.0E-04 6.1E-06 1.E-02 3.1E-06 6.E-03 7.1E-07 1.E-03
F RM  7 Total DDD 3.2E+01 ug/kg 2.4E-01 1.1E-05 3.E-06 5.7E-06 1.E-06 1.3E-06 3.E-07 5.0E-04 1.3E-04 3.E-01 6.7E-05 1.E-01 1.5E-05 3.E-02
F RM  7 Total DDE 3.4E+01 ug/kg 3.4E-01 1.2E-05 4.E-06 6.0E-06 2.E-06 1.4E-06 5.E-07 5.0E-04 1.4E-04 3.E-01 7.0E-05 1.E-01 1.6E-05 3.E-02
F RM  7 Total DDT 3.0E+01 ug/kg 3.4E-01 1.0E-05 4.E-06 5.3E-06 2.E-06 1.2E-06 4.E-07 5.0E-04 1.2E-04 2.E-01 6.2E-05 1.E-01 1.4E-05 3.E-02
F RM  7 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 4.E-04 2.E-04 5.E-05
F RM  8 Metals
F RM  8 Aluminum 2.3E+00 mg/kg -- 7.9E-04 -- 4.1E-04 -- 9.3E-05 -- 1.0E+00 9.3E-03 9.E-03 4.8E-03 5.E-03 1.1E-03 1.E-03
F RM  8 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  8 Arsenic, inorganic 1.7E-02 mg/kg 1.5E+00 5.7E-06 9.E-06 3.0E-06 4.E-06 6.7E-07 1.E-06 3.0E-04 6.7E-05 2.E-01 3.4E-05 1.E-01 7.8E-06 3.E-02
F RM  8 Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F RM  8 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  8 Copper 3.0E-01 mg/kg -- 1.0E-04 -- 5.2E-05 -- 1.2E-05 -- 4.0E-02 1.2E-03 3.E-02 6.1E-04 2.E-02 1.4E-04 3.E-03
F RM  8 Lead 5.3E-03 mg/kg NL 1.8E-06 -- 9.4E-07 -- 2.1E-07 -- NL 2.1E-05 -- 1.1E-05 -- 2.5E-06 --
F RM  8 Manganese 2.7E-01 mg/kg -- 9.3E-05 -- 4.8E-05 -- 1.1E-05 -- 1.4E-01 1.1E-03 8.E-03 5.6E-04 4.E-03 1.3E-04 9.E-04
F RM  8 Mercury 9.0E-02 mg/kg -- 3.1E-05 -- 1.6E-05 -- 3.6E-06 -- 1.0E-04 3.6E-04 4.E+00 1.9E-04 2.E+00 4.2E-05 4.E-01
F RM  8 Nickel 3.7E-02 mg/kg -- 1.3E-05 -- 6.5E-06 -- 1.5E-06 -- 2.0E-02 1.5E-04 7.E-03 7.6E-05 4.E-03 1.7E-05 9.E-04
F RM  8 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  8 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  8 Thallium 3.0E-03 mg/kg -- 1.0E-06 -- 5.4E-07 -- 1.2E-07 -- 6.6E-05 1.2E-05 2.E-01 6.3E-06 9.E-02 1.4E-06 2.E-02
F RM  8 Zinc 8.8E+00 mg/kg -- 3.0E-03 -- 1.6E-03 -- 3.5E-04 -- 3.0E-01 3.5E-02 1.E-01 1.8E-02 6.E-02 4.1E-03 1.E-02
F RM  8 Butyltins
F RM  8 Dibutyltin ion 2.9E-01 ug/kg -- 1.0E-07 -- 5.2E-08 -- 1.2E-08 -- 3.0E-04 1.2E-06 4.E-03 6.0E-07 2.E-03 1.4E-07 5.E-04
F RM  8 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 5.8E-01 ug/kg 2.9E-02 2.0E-07 6.E-09 1.0E-07 3.E-09 2.3E-08 7.E-10 7.0E-02 2.3E-06 3.E-05 1.2E-06 2.E-05 2.7E-07 4.E-06
F RM  8 2-Methylnaphthalene 1.2E+00 ug/kg -- 4.0E-07 -- 2.1E-07 -- 4.7E-08 -- 4.0E-03 4.7E-06 1.E-03 2.4E-06 6.E-04 5.4E-07 1.E-04
F RM  8 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  8 Acenaphthylene 1.3E+00 ug/kg -- 4.3E-07 -- 2.2E-07 -- 5.1E-08 -- 6.0E-02 5.1E-06 8.E-05 2.6E-06 4.E-05 5.9E-07 1.E-05
F RM  8 Anthracene 1.9E+00 ug/kg -- 6.3E-07 -- 3.3E-07 -- 7.4E-08 -- 3.0E-01 7.4E-06 2.E-05 3.8E-06 1.E-05 8.6E-07 3.E-06
F RM  8 Benzo(a)anthracene 1.3E+00 ug/kg 7.3E-01 4.5E-07 3.E-07 2.3E-07 2.E-07 5.3E-08 4.E-08 -- 5.3E-06 -- 2.7E-06 -- 6.1E-07 --
F RM  8 Benzo(a)pyrene 1.3E+00 ug/kg 7.3E+00 4.4E-07 3.E-06 2.3E-07 2.E-06 5.1E-08 4.E-07 -- 5.1E-06 -- 2.6E-06 -- 5.9E-07 --
F RM  8 Benzo(b)fluoranthene 8.7E-01 ug/kg 7.3E-01 3.0E-07 2.E-07 1.5E-07 1.E-07 3.5E-08 3.E-08 -- 3.5E-06 -- 1.8E-06 -- 4.0E-07 --
F RM  8 Benzo(g,h,i)perylene 1.0E+00 ug/kg -- 3.5E-07 -- 1.8E-07 -- 4.1E-08 -- 3.0E-02 4.1E-06 1.E-04 2.1E-06 7.E-05 4.8E-07 2.E-05
F RM  8 Benzo(k)fluoranthene 7.1E-01 ug/kg 7.3E-02 2.4E-07 2.E-08 1.3E-07 9.E-09 2.9E-08 2.E-09 -- 2.9E-06 -- 1.5E-06 -- 3.3E-07 --
F RM  8 Chrysene 1.5E+00 ug/kg 7.3E-03 5.0E-07 4.E-09 2.6E-07 2.E-09 5.9E-08 4.E-10 -- 5.9E-06 -- 3.0E-06 -- 6.9E-07 --
F RM  8 Dibenzo(a,h)anthracene 1.3E-01 ug/kg 7.3E+00 4.6E-08 3.E-07 2.4E-08 2.E-07 5.4E-09 4.E-08 -- 5.4E-07 -- 2.8E-07 -- 6.3E-08 --
F RM  8 Dibenzothiophene 1.1E+00 ug/kg -- 3.7E-07 -- 1.9E-07 -- 4.3E-08 -- 4.0E-02 4.3E-06 1.E-04 2.2E-06 6.E-05 5.0E-07 1.E-05
F RM  8 Fluoranthene 6.2E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.5E-07 -- 4.0E-02 2.5E-05 6.E-04 1.3E-05 3.E-04 2.9E-06 7.E-05
F RM  8 Fluorene 1.4E+00 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 4.0E-02 5.6E-06 1.E-04 2.9E-06 7.E-05 6.5E-07 2.E-05
F RM  8 Indeno(1,2,3-cd)pyrene 9.7E-01 ug/kg 7.3E-01 3.3E-07 2.E-07 1.7E-07 1.E-07 3.9E-08 3.E-08 -- 3.9E-06 -- 2.0E-06 -- 4.5E-07 --
F RM  8 Naphthalene 5.8E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.3E-07 -- 2.0E-02 2.3E-05 1.E-03 1.2E-05 6.E-04 2.7E-06 1.E-04
F RM  8 Phenanthrene 1.1E+01 ug/kg -- 3.9E-06 -- 2.0E-06 -- 4.5E-07 -- 3.0E-02 4.5E-05 1.E-03 2.3E-05 8.E-04 5.2E-06 2.E-04
F RM  8 Pyrene 6.6E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.6E-07 -- 3.0E-02 2.6E-05 9.E-04 1.4E-05 5.E-04 3.1E-06 1.E-04
F RM  8 Total Carcinogenic PAHs -- -- -- -- 4.E-06 -- 2.E-06 -- 5.E-07 -- -- -- -- -- -- --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  8 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  8 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  8
Semi-Volatile Organic 
Compounds

F RM  8 Benzyl alcohol 2.6E+01 ug/kg -- 8.7E-06 -- 4.5E-06 -- 1.0E-06 -- 5.0E-01 1.0E-04 2.E-04 5.3E-05 1.E-04 1.2E-05 2.E-05
F RM  8 Hexachlorobenzene 3.4E-01 ug/kg 1.6E+00 1.2E-07 2.E-07 6.0E-08 1.E-07 1.4E-08 2.E-08 8.0E-04 1.4E-06 2.E-03 7.0E-07 9.E-04 1.6E-07 2.E-04
F RM  8 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 9.3E+01 ug/kg 2.0E+00 3.2E-05 6.E-05 1.6E-05 3.E-05 3.7E-06 7.E-06 2.0E-05 3.7E-04 2.E+01 1.9E-04 1.E+01 4.3E-05 2.E+00
F RM  8 Total PCB Congeners 4.7E+04 pg/g NA 1.6E-05 -- 8.4E-06 -- 1.9E-06 -- NA 1.9E-04 -- 9.8E-05 -- 2.2E-05 --
F RM  8 Total PCBs, Adjusted 4.4E+04 pg/g 2.0E+00 1.5E-05 3.E-05 7.7E-06 2.E-05 1.7E-06 3.E-06 2.0E-05 1.7E-04 9.E+00 9.0E-05 5.E+00 2.0E-05 1.E+00
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 1.9E-10 2.E-05 9.6E-11 1.E-05 2.2E-11 3.E-06 1.0E-09 2.2E-09 2.E+00 1.1E-09 1.E+00 2.5E-10 3.E-01
F RM  8 Total PCB TEQ 3.6E-01 pg/g 1.3E+05 1.2E-10 2.E-05 6.4E-11 8.E-06 1.4E-11 2.E-06 1.0E-09 1.4E-09 1.E+00 7.4E-10 7.E-01 1.7E-10 2.E-01
F RM  8 Total TEQ -- -- -- -- 4.E-05 -- 2.E-05 -- 5.E-06 -- -- 4.E+00 -- 2.E+00 -- 4.E-01
F RM  8 Pesticides
F RM  8 Aldrin 5.0E-03 ug/kg 1.7E+01 1.7E-09 3.E-08 8.9E-10 2.E-08 2.0E-10 3.E-09 3.0E-05 2.0E-08 7.E-04 1.0E-08 3.E-04 2.3E-09 8.E-05
F RM  8 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  8 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  8 Dieldrin 6.6E-01 ug/kg 1.6E+01 2.2E-07 4.E-06 1.2E-07 2.E-06 2.6E-08 4.E-07 5.0E-05 2.6E-06 5.E-02 1.4E-06 3.E-02 3.1E-07 6.E-03
F RM  8 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  8 gamma-Hexachlorocyclohexane 3.0E-03 ug/kg 1.1E+00 1.0E-09 1.E-09 5.3E-10 6.E-10 1.2E-10 1.E-10 3.0E-04 1.2E-08 4.E-05 6.2E-09 2.E-05 1.4E-09 5.E-06
F RM  8 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  8 Heptachlor epoxide 1.4E-02 ug/kg 9.1E+00 4.8E-09 4.E-08 2.5E-09 2.E-08 5.6E-10 5.E-09 1.3E-05 5.6E-08 4.E-03 2.9E-08 2.E-03 6.5E-09 5.E-04
F RM  8 Total Chlordanes 2.8E+00 ug/kg 3.5E-01 9.5E-07 3.E-07 4.9E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.1E-05 2.E-02 5.7E-06 1.E-02 1.3E-06 3.E-03
F RM  8 Total DDD 5.7E+00 ug/kg 2.4E-01 2.0E-06 5.E-07 1.0E-06 2.E-07 2.3E-07 6.E-08 5.0E-04 2.3E-05 5.E-02 1.2E-05 2.E-02 2.7E-06 5.E-03
F RM  8 Total DDE 1.5E+01 ug/kg 3.4E-01 5.1E-06 2.E-06 2.7E-06 9.E-07 6.0E-07 2.E-07 5.0E-04 6.0E-05 1.E-01 3.1E-05 6.E-02 7.0E-06 1.E-02
F RM  8 Total DDT 1.0E+01 ug/kg 3.4E-01 3.5E-06 1.E-06 1.8E-06 6.E-07 4.1E-07 1.E-07 5.0E-04 4.1E-05 8.E-02 2.1E-05 4.E-02 4.8E-06 1.E-02
F RM  8 Total Endosulfan 6.9E-02 ug/kg -- 2.4E-08 -- 1.2E-08 -- 2.8E-09 -- 6.0E-03 2.8E-07 5.E-05 1.4E-07 2.E-05 3.2E-08 5.E-06

Exposure Point Total 9.E-05 5.E-05 1.E-05
F RM  9 Metals
F RM  9 Aluminum 2.3E+00 mg/kg -- 8.0E-04 -- 4.1E-04 -- 9.3E-05 -- 1.0E+00 9.3E-03 9.E-03 4.8E-03 5.E-03 1.1E-03 1.E-03
F RM  9 Antimony 2.8E-03 mg/kg -- 9.7E-07 -- 5.0E-07 -- 1.1E-07 -- 4.0E-04 1.1E-05 3.E-02 5.9E-06 1.E-02 1.3E-06 3.E-03
F RM  9 Arsenic, inorganic 1.7E-02 mg/kg 1.5E+00 5.7E-06 9.E-06 3.0E-06 4.E-06 6.7E-07 1.E-06 3.0E-04 6.7E-05 2.E-01 3.4E-05 1.E-01 7.8E-06 3.E-02
F RM  9 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  9 Chromium 3.3E-01 mg/kg -- 1.1E-04 -- 5.8E-05 -- 1.3E-05 -- 1.5E+00 1.3E-03 9.E-04 6.8E-04 5.E-04 1.5E-04 1.E-04
F RM  9 Copper 3.2E-01 mg/kg -- 1.1E-04 -- 5.7E-05 -- 1.3E-05 -- 4.0E-02 1.3E-03 3.E-02 6.7E-04 2.E-02 1.5E-04 4.E-03
F RM  9 Lead 5.8E-03 mg/kg NL 2.0E-06 -- 1.0E-06 -- 2.3E-07 -- NL 2.3E-05 -- 1.2E-05 -- 2.7E-06 --
F RM  9 Manganese 2.9E-01 mg/kg -- 1.0E-04 -- 5.2E-05 -- 1.2E-05 -- 1.4E-01 1.2E-03 8.E-03 6.0E-04 4.E-03 1.4E-04 1.E-03
F RM  9 Mercury 1.9E-01 mg/kg -- 6.5E-05 -- 3.4E-05 -- 7.6E-06 -- 1.0E-04 7.6E-04 8.E+00 3.9E-04 4.E+00 8.9E-05 9.E-01
F RM  9 Nickel 4.0E-02 mg/kg -- 1.4E-05 -- 7.1E-06 -- 1.6E-06 -- 2.0E-02 1.6E-04 8.E-03 8.3E-05 4.E-03 1.9E-05 9.E-04
F RM  9 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  9 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  9 Thallium 2.6E-03 mg/kg -- 8.8E-07 -- 4.5E-07 -- 1.0E-07 -- 6.6E-05 1.0E-05 2.E-01 5.3E-06 8.E-02 1.2E-06 2.E-02
F RM  9 Zinc 8.9E+00 mg/kg -- 3.1E-03 -- 1.6E-03 -- 3.6E-04 -- 3.0E-01 3.6E-02 1.E-01 1.8E-02 6.E-02 4.2E-03 1.E-02
F RM  9 Butyltins
F RM  9 Dibutyltin ion 5.0E-01 ug/kg -- 1.7E-07 -- 8.9E-08 -- 2.0E-08 -- 3.0E-04 2.0E-06 7.E-03 1.0E-06 3.E-03 2.3E-07 8.E-04
F RM  9 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  9 PAHs
F RM  9 1-Methylnaphthalene 2.5E-01 ug/kg 2.9E-02 8.6E-08 2.E-09 4.4E-08 1.E-09 1.0E-08 3.E-10 7.0E-02 1.0E-06 1.E-05 5.2E-07 7.E-06 1.2E-07 2.E-06
F RM  9 2-Methylnaphthalene 7.0E-01 ug/kg -- 2.4E-07 -- 1.2E-07 -- 2.8E-08 -- 4.0E-03 2.8E-06 7.E-04 1.4E-06 4.E-04 3.3E-07 8.E-05
F RM  9 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  9 Acenaphthylene 3.7E-01 ug/kg -- 1.3E-07 -- 6.5E-08 -- 1.5E-08 -- 6.0E-02 1.5E-06 2.E-05 7.5E-07 1.E-05 1.7E-07 3.E-06
F RM  9 Anthracene 5.0E-01 ug/kg -- 1.7E-07 -- 8.8E-08 -- 2.0E-08 -- 3.0E-01 2.0E-06 7.E-06 1.0E-06 3.E-06 2.3E-07 8.E-07
F RM  9 Benzo(a)anthracene 3.8E-01 ug/kg 7.3E-01 1.3E-07 1.E-07 6.8E-08 5.E-08 1.5E-08 1.E-08 -- 1.5E-06 -- 7.9E-07 -- 1.8E-07 --
F RM  9 Benzo(a)pyrene 2.6E-01 ug/kg 7.3E+00 8.9E-08 7.E-07 4.6E-08 3.E-07 1.0E-08 8.E-08 -- 1.0E-06 -- 5.4E-07 -- 1.2E-07 --
F RM  9 Benzo(b)fluoranthene 1.7E-01 ug/kg 7.3E-01 5.7E-08 4.E-08 3.0E-08 2.E-08 6.7E-09 5.E-09 -- 6.7E-07 -- 3.5E-07 -- 7.8E-08 --
F RM  9 Benzo(g,h,i)perylene 3.8E-01 ug/kg -- 1.3E-07 -- 6.7E-08 -- 1.5E-08 -- 3.0E-02 1.5E-06 5.E-05 7.8E-07 3.E-05 1.8E-07 6.E-06
F RM  9 Benzo(k)fluoranthene 2.5E-01 ug/kg 7.3E-02 8.5E-08 6.E-09 4.4E-08 3.E-09 1.0E-08 7.E-10 -- 1.0E-06 -- 5.1E-07 -- 1.2E-07 --
F RM  9 Chrysene 3.8E-01 ug/kg 7.3E-03 1.3E-07 9.E-10 6.7E-08 5.E-10 1.5E-08 1.E-10 -- 1.5E-06 -- 7.8E-07 -- 1.8E-07 --
F RM  9 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  9 Dibenzothiophene 2.3E-01 ug/kg -- 8.0E-08 -- 4.1E-08 -- 9.3E-09 -- 4.0E-02 9.3E-07 2.E-05 4.8E-07 1.E-05 1.1E-07 3.E-06
F RM  9 Fluoranthene 2.0E+00 ug/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 4.0E-02 8.0E-06 2.E-04 4.1E-06 1.E-04 9.3E-07 2.E-05
F RM  9 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  9 Indeno(1,2,3-cd)pyrene 4.5E-01 ug/kg 7.3E-01 1.5E-07 1.E-07 8.0E-08 6.E-08 1.8E-08 1.E-08 -- 1.8E-06 -- 9.3E-07 -- 2.1E-07 --
F RM  9 Naphthalene 1.3E+00 ug/kg -- 4.4E-07 -- 2.3E-07 -- 5.1E-08 -- 2.0E-02 5.1E-06 3.E-04 2.6E-06 1.E-04 6.0E-07 3.E-05
F RM  9 Phenanthrene 3.7E+00 ug/kg -- 1.3E-06 -- 6.5E-07 -- 1.5E-07 -- 3.0E-02 1.5E-05 5.E-04 7.5E-06 3.E-04 1.7E-06 6.E-05
F RM  9 Pyrene 1.7E+00 ug/kg -- 5.7E-07 -- 2.9E-07 -- 6.6E-08 -- 3.0E-02 6.6E-06 2.E-04 3.4E-06 1.E-04 7.7E-07 3.E-05
F RM  9 Total Carcinogenic PAHs -- -- -- -- 9.E-07 -- 5.E-07 -- 1.E-07 -- -- -- -- -- -- --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 8.2E+01 ug/kg 1.4E-02 2.8E-05 4.E-07 1.4E-05 2.E-07 3.3E-06 5.E-08 2.0E-02 3.3E-04 2.E-02 1.7E-04 8.E-03 3.8E-05 2.E-03
F RM  9 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  9 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  9
Semi-Volatile Organic 
Compounds

F RM  9 Benzyl alcohol 2.6E+01 ug/kg -- 8.9E-06 -- 4.6E-06 -- 1.0E-06 -- 5.0E-01 1.0E-04 2.E-04 5.4E-05 1.E-04 1.2E-05 2.E-05
F RM  9 Hexachlorobenzene 4.2E-01 ug/kg 1.6E+00 1.4E-07 2.E-07 7.4E-08 1.E-07 1.7E-08 3.E-08 8.0E-04 1.7E-06 2.E-03 8.7E-07 1.E-03 2.0E-07 2.E-04
F RM  9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 7.2E+01 ug/kg 2.0E+00 2.5E-05 5.E-05 1.3E-05 3.E-05 2.9E-06 6.E-06 2.0E-05 2.9E-04 1.E+01 1.5E-04 7.E+00 3.4E-05 2.E+00
F RM  9 Total PCB Congeners 7.9E+04 pg/g NA 2.7E-05 -- 1.4E-05 -- 3.2E-06 -- NA 3.2E-04 -- 1.6E-04 -- 3.7E-05 --
F RM  9 Total PCBs, Adjusted 7.3E+04 pg/g 2.0E+00 2.5E-05 5.E-05 1.3E-05 3.E-05 2.9E-06 6.E-06 2.0E-05 2.9E-04 1.E+01 1.5E-04 8.E+00 3.4E-05 2.E+00
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 4.2E-01 pg/g 1.3E+05 1.4E-10 2.E-05 7.4E-11 1.E-05 1.7E-11 2.E-06 1.0E-09 1.7E-09 2.E+00 8.6E-10 9.E-01 1.9E-10 2.E-01
F RM  9 Total PCB TEQ 7.1E-01 pg/g 1.3E+05 2.4E-10 3.E-05 1.3E-10 2.E-05 2.9E-11 4.E-06 1.0E-09 2.9E-09 3.E+00 1.5E-09 1.E+00 3.3E-10 3.E-01
F RM  9 Total TEQ -- -- -- -- 5.E-05 -- 3.E-05 -- 6.E-06 -- -- 5.E+00 -- 2.E+00 -- 5.E-01
F RM  9 Pesticides
F RM  9 Aldrin 8.5E-03 ug/kg 1.7E+01 2.9E-09 5.E-08 1.5E-09 3.E-08 3.4E-10 6.E-09 3.0E-05 3.4E-08 1.E-03 1.8E-08 6.E-04 4.0E-09 1.E-04
F RM  9 alpha-Hexachlorocyclohexane 4.5E-03 ug/kg 6.3E+00 1.5E-09 1.E-08 8.0E-10 5.E-09 1.8E-10 1.E-09 8.0E-03 1.8E-08 2.E-06 9.3E-09 1.E-06 2.1E-09 3.E-07
F RM  9 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 32 of 38



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  9 Dieldrin 6.3E-01 ug/kg 1.6E+01 2.2E-07 3.E-06 1.1E-07 2.E-06 2.5E-08 4.E-07 5.0E-05 2.5E-06 5.E-02 1.3E-06 3.E-02 2.9E-07 6.E-03
F RM  9 Endrin 3.5E-03 ug/kg -- 1.2E-09 -- 6.2E-10 -- 1.4E-10 -- 3.0E-04 1.4E-08 5.E-05 7.2E-09 2.E-05 1.6E-09 5.E-06
F RM  9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  9 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  9 gamma-Hexachlorocyclohexane 5.0E-03 ug/kg 1.1E+00 1.7E-09 2.E-09 8.9E-10 1.E-09 2.0E-10 2.E-10 3.0E-04 2.0E-08 7.E-05 1.0E-08 3.E-05 2.3E-09 8.E-06
F RM  9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  9 Heptachlor epoxide 1.9E-02 ug/kg 9.1E+00 6.5E-09 6.E-08 3.4E-09 3.E-08 7.6E-10 7.E-09 1.3E-05 7.6E-08 6.E-03 3.9E-08 3.E-03 8.9E-09 7.E-04
F RM  9 Total Chlordanes 1.6E+00 ug/kg 3.5E-01 5.6E-07 2.E-07 2.9E-07 1.E-07 6.6E-08 2.E-08 5.0E-04 6.6E-06 1.E-02 3.4E-06 7.E-03 7.7E-07 2.E-03
F RM  9 Total DDD 2.3E+00 ug/kg 2.4E-01 7.9E-07 2.E-07 4.1E-07 1.E-07 9.3E-08 2.E-08 5.0E-04 9.3E-06 2.E-02 4.8E-06 1.E-02 1.1E-06 2.E-03
F RM  9 Total DDE 1.3E+01 ug/kg 3.4E-01 4.4E-06 1.E-06 2.2E-06 8.E-07 5.1E-07 2.E-07 5.0E-04 5.1E-05 1.E-01 2.6E-05 5.E-02 5.9E-06 1.E-02
F RM  9 Total DDT 3.7E+00 ug/kg 3.4E-01 1.3E-06 4.E-07 6.6E-07 2.E-07 1.5E-07 5.E-08 5.0E-04 1.5E-05 3.E-02 7.7E-06 2.E-02 1.7E-06 3.E-03
F RM  9 Total Endosulfan 8.4E-02 ug/kg -- 2.9E-08 -- 1.5E-08 -- 3.3E-09 -- 6.0E-03 3.3E-07 6.E-05 1.7E-07 3.E-05 3.9E-08 6.E-06

Exposure Point Total 1.E-04 6.E-05 1.E-05
F RM  10 Metals
F RM  10 Aluminum 2.4E+00 mg/kg -- 8.2E-04 -- 4.3E-04 -- 9.6E-05 -- 1.0E+00 9.6E-03 1.E-02 5.0E-03 5.E-03 1.1E-03 1.E-03
F RM  10 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  10 Arsenic, inorganic 1.5E-02 mg/kg 1.5E+00 5.0E-06 7.E-06 2.6E-06 4.E-06 5.8E-07 9.E-07 3.0E-04 5.8E-05 2.E-01 3.0E-05 1.E-01 6.8E-06 2.E-02
F RM  10 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  10 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  10 Copper 3.4E-01 mg/kg -- 1.2E-04 -- 6.0E-05 -- 1.4E-05 -- 4.0E-02 1.4E-03 3.E-02 7.1E-04 2.E-02 1.6E-04 4.E-03
F RM  10 Lead 1.7E-02 mg/kg NL 5.7E-06 -- 2.9E-06 -- 6.6E-07 -- NL 6.6E-05 -- 3.4E-05 -- 7.7E-06 --
F RM  10 Manganese 3.8E-01 mg/kg -- 1.3E-04 -- 6.8E-05 -- 1.5E-05 -- 1.4E-01 1.5E-03 1.E-02 7.9E-04 6.E-03 1.8E-04 1.E-03
F RM  10 Mercury 1.7E-01 mg/kg -- 6.0E-05 -- 3.1E-05 -- 7.0E-06 -- 1.0E-04 7.0E-04 7.E+00 3.6E-04 4.E+00 8.1E-05 8.E-01
F RM  10 Nickel 4.0E-02 mg/kg -- 1.4E-05 -- 7.1E-06 -- 1.6E-06 -- 2.0E-02 1.6E-04 8.E-03 8.3E-05 4.E-03 1.9E-05 9.E-04
F RM  10 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  10 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  10 Thallium 2.3E-03 mg/kg -- 7.9E-07 -- 4.1E-07 -- 9.2E-08 -- 6.6E-05 9.2E-06 1.E-01 4.8E-06 7.E-02 1.1E-06 2.E-02
F RM  10 Zinc 7.5E+00 mg/kg -- 2.6E-03 -- 1.3E-03 -- 3.0E-04 -- 3.0E-01 3.0E-02 1.E-01 1.6E-02 5.E-02 3.5E-03 1.E-02
F RM  10 Butyltins
F RM  10 Dibutyltin ion 3.5E-01 ug/kg -- 1.2E-07 -- 6.1E-08 -- 1.4E-08 -- 3.0E-04 1.4E-06 5.E-03 7.1E-07 2.E-03 1.6E-07 5.E-04
F RM  10 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 5.5E-01 ug/kg 2.9E-02 1.9E-07 5.E-09 9.7E-08 3.E-09 2.2E-08 6.E-10 7.0E-02 2.2E-06 3.E-05 1.1E-06 2.E-05 2.5E-07 4.E-06
F RM  10 2-Methylnaphthalene 5.7E-01 ug/kg -- 1.9E-07 -- 1.0E-07 -- 2.3E-08 -- 4.0E-03 2.3E-06 6.E-04 1.2E-06 3.E-04 2.6E-07 7.E-05
F RM  10 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  10 Acenaphthylene 1.1E-01 ug/kg -- 3.7E-08 -- 1.9E-08 -- 4.3E-09 -- 6.0E-02 4.3E-07 7.E-06 2.2E-07 4.E-06 5.0E-08 8.E-07
F RM  10 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
F RM  10 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  10 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Dibenzothiophene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  10 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  10 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
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Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  10 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  10 Naphthalene 6.3E-01 ug/kg -- 2.2E-07 -- 1.1E-07 -- 2.5E-08 -- 2.0E-02 2.5E-06 1.E-04 1.3E-06 7.E-05 2.9E-07 1.E-05
F RM  10 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  10 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  10 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 5.1E+01 ug/kg 1.4E-02 1.7E-05 2.E-07 9.0E-06 1.E-07 2.0E-06 3.E-08 2.0E-02 2.0E-04 1.E-02 1.1E-04 5.E-03 2.4E-05 1.E-03
F RM  10 Dibutyl phthalate ND ug/kg -- ND ND ND ND ND ND 1.0E-01 ND ND ND ND ND ND
F RM  10 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  10
Semi-Volatile Organic 
Compounds

F RM  10 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
F RM  10 Hexachlorobenzene 3.2E-01 ug/kg 1.6E+00 1.1E-07 2.E-07 5.7E-08 9.E-08 1.3E-08 2.E-08 8.0E-04 1.3E-06 2.E-03 6.7E-07 8.E-04 1.5E-07 2.E-04
F RM  10 Hexachlorobutadiene 6.0E-03 ug/kg 7.8E-02 2.1E-09 2.E-10 1.1E-09 8.E-11 2.4E-10 2.E-11 1.0E-03 2.4E-08 2.E-05 1.2E-08 1.E-05 2.8E-09 3.E-06
F RM  10 Phenols
F RM  10 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  10 Total PCB Congeners 1.0E+05 pg/g NA 3.5E-05 -- 1.8E-05 -- 4.1E-06 -- NA 4.1E-04 -- 2.1E-04 -- 4.8E-05 --
F RM  10 Total PCBs, Adjusted 9.7E+04 pg/g 2.0E+00 3.3E-05 7.E-05 1.7E-05 3.E-05 3.9E-06 8.E-06 2.0E-05 3.9E-04 2.E+01 2.0E-04 1.E+01 4.5E-05 2.E+00
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 3.4E-01 pg/g 1.3E+05 1.2E-10 2.E-05 6.0E-11 8.E-06 1.4E-11 2.E-06 1.0E-09 1.4E-09 1.E+00 7.0E-10 7.E-01 1.6E-10 2.E-01
F RM  10 Total PCB TEQ 4.9E-01 pg/g 1.3E+05 1.7E-10 2.E-05 8.8E-11 1.E-05 2.0E-11 3.E-06 1.0E-09 2.0E-09 2.E+00 1.0E-09 1.E+00 2.3E-10 2.E-01
F RM  10 Total TEQ -- -- -- -- 4.E-05 -- 2.E-05 -- 4.E-06 -- -- 3.E+00 -- 2.E+00 -- 4.E-01
F RM  10 Pesticides
F RM  10 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  10 alpha-Hexachlorocyclohexane 5.0E-03 ug/kg 6.3E+00 1.7E-09 1.E-08 8.9E-10 6.E-09 2.0E-10 1.E-09 8.0E-03 2.0E-08 3.E-06 1.0E-08 1.E-06 2.3E-09 3.E-07
F RM  10 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F RM  10 Dieldrin 2.7E-01 ug/kg 1.6E+01 9.2E-08 1.E-06 4.7E-08 8.E-07 1.1E-08 2.E-07 5.0E-05 1.1E-06 2.E-02 5.5E-07 1.E-02 1.3E-07 3.E-03
F RM  10 Endrin 3.3E-03 ug/kg -- 1.1E-09 -- 5.8E-10 -- 1.3E-10 -- 3.0E-04 1.3E-08 4.E-05 6.7E-09 2.E-05 1.5E-09 5.E-06
F RM  10 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  10 Endrin ketone 1.1E-02 ug/kg -- 3.7E-09 -- 1.9E-09 -- 4.3E-10 -- 3.0E-04 4.3E-08 1.E-04 2.2E-08 7.E-05 5.0E-09 2.E-05
F RM  10 gamma-Hexachlorocyclohexane 1.1E-02 ug/kg 1.1E+00 3.8E-09 4.E-09 1.9E-09 2.E-09 4.4E-10 5.E-10 3.0E-04 4.4E-08 1.E-04 2.3E-08 8.E-05 5.1E-09 2.E-05
F RM  10 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F RM  10 Heptachlor epoxide 1.5E-02 ug/kg 9.1E+00 5.0E-09 5.E-08 2.6E-09 2.E-08 5.8E-10 5.E-09 1.3E-05 5.8E-08 4.E-03 3.0E-08 2.E-03 6.8E-09 5.E-04
F RM  10 Total Chlordanes 1.3E+00 ug/kg 3.5E-01 4.5E-07 2.E-07 2.3E-07 8.E-08 5.2E-08 2.E-08 5.0E-04 5.2E-06 1.E-02 2.7E-06 5.E-03 6.1E-07 1.E-03
F RM  10 Total DDD 1.9E+00 ug/kg 2.4E-01 6.5E-07 2.E-07 3.4E-07 8.E-08 7.6E-08 2.E-08 5.0E-04 7.6E-06 2.E-02 3.9E-06 8.E-03 8.9E-07 2.E-03
F RM  10 Total DDE 7.5E+00 ug/kg 3.4E-01 2.6E-06 9.E-07 1.3E-06 5.E-07 3.0E-07 1.E-07 5.0E-04 3.0E-05 6.E-02 1.6E-05 3.E-02 3.5E-06 7.E-03
F RM  10 Total DDT 2.3E+00 ug/kg 3.4E-01 7.9E-07 3.E-07 4.1E-07 1.E-07 9.2E-08 3.E-08 5.0E-04 9.2E-06 2.E-02 4.8E-06 1.E-02 1.1E-06 2.E-03
F RM  10 Total Endosulfan 6.5E-02 ug/kg -- 2.2E-08 -- 1.1E-08 -- 2.6E-09 -- 6.0E-03 2.6E-07 4.E-05 1.3E-07 2.E-05 3.0E-08 5.E-06

Exposure Point Total 1.E-04 6.E-05 1.E-05
F RM  11 Metals
F RM  11 Aluminum 1.1E+00 mg/kg -- 3.9E-04 -- 2.0E-04 -- 4.5E-05 -- 1.0E+00 4.5E-03 5.E-03 2.3E-03 2.E-03 5.3E-04 5.E-04
F RM  11 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
F RM  11 Arsenic, inorganic 1.6E-02 mg/kg 1.5E+00 5.5E-06 8.E-06 2.8E-06 4.E-06 6.4E-07 1.E-06 3.0E-04 6.4E-05 2.E-01 3.3E-05 1.E-01 7.5E-06 2.E-02
F RM  11 Cadmium ND mg/kg -- ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  11 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F RM  11 Copper 3.6E-01 mg/kg -- 1.2E-04 -- 6.5E-05 -- 1.5E-05 -- 4.0E-02 1.5E-03 4.E-02 7.5E-04 2.E-02 1.7E-04 4.E-03
F RM  11 Lead 1.8E-02 mg/kg NL 6.2E-06 -- 3.2E-06 -- 7.2E-07 -- NL 7.2E-05 -- 3.7E-05 -- 8.4E-06 --
F RM  11 Manganese 4.1E-01 mg/kg -- 1.4E-04 -- 7.3E-05 -- 1.6E-05 -- 1.4E-01 1.6E-03 1.E-02 8.5E-04 6.E-03 1.9E-04 1.E-03
F RM  11 Mercury 1.9E-01 mg/kg -- 6.4E-05 -- 3.3E-05 -- 7.5E-06 -- 1.0E-04 7.5E-04 7.E+00 3.9E-04 4.E+00 8.7E-05 9.E-01
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  11 Nickel 5.3E-02 mg/kg -- 1.8E-05 -- 9.3E-06 -- 2.1E-06 -- 2.0E-02 2.1E-04 1.E-02 1.1E-04 5.E-03 2.5E-05 1.E-03
F RM  11 Selenium 2.3E+00 mg/kg -- 7.8E-04 -- 4.0E-04 -- 9.1E-05 -- 5.0E-03 9.1E-03 2.E+00 4.7E-03 9.E-01 1.1E-03 2.E-01
F RM  11 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  11 Thallium 2.7E-03 mg/kg -- 9.1E-07 -- 4.7E-07 -- 1.1E-07 -- 6.6E-05 1.1E-05 2.E-01 5.5E-06 8.E-02 1.2E-06 2.E-02
F RM  11 Zinc 8.5E+00 mg/kg -- 2.9E-03 -- 1.5E-03 -- 3.4E-04 -- 3.0E-01 3.4E-02 1.E-01 1.8E-02 6.E-02 4.0E-03 1.E-02
F RM  11 Butyltins
F RM  11 Dibutyltin ion 2.8E-01 ug/kg -- 9.6E-08 -- 5.0E-08 -- 1.1E-08 -- 3.0E-04 1.1E-06 4.E-03 5.8E-07 2.E-03 1.3E-07 4.E-04
F RM  11 Tributyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 2.8E-01 ug/kg 2.9E-02 9.6E-08 3.E-09 5.0E-08 1.E-09 1.1E-08 3.E-10 7.0E-02 1.1E-06 2.E-05 5.8E-07 8.E-06 1.3E-07 2.E-06
F RM  11 2-Methylnaphthalene 3.7E-01 ug/kg -- 1.3E-07 -- 6.6E-08 -- 1.5E-08 -- 4.0E-03 1.5E-06 4.E-04 7.6E-07 2.E-04 1.7E-07 4.E-05
F RM  11 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
F RM  11 Acenaphthylene 8.7E-02 ug/kg -- 3.0E-08 -- 1.5E-08 -- 3.5E-09 -- 6.0E-02 3.5E-07 6.E-06 1.8E-07 3.E-06 4.1E-08 7.E-07
F RM  11 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
F RM  11 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  11 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Chrysene ND ug/kg 7.3E-03 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Dibenzothiophene 9.4E-02 ug/kg -- 3.2E-08 -- 1.7E-08 -- 3.7E-09 -- 4.0E-02 3.7E-07 9.E-06 1.9E-07 5.E-06 4.4E-08 1.E-06
F RM  11 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  11 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F RM  11 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F RM  11 Naphthalene 6.9E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.7E-08 -- 2.0E-02 2.7E-06 1.E-04 1.4E-06 7.E-05 3.2E-07 2.E-05
F RM  11 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  11 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F RM  11 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F RM  11 Dibutyl phthalate 3.9E+01 ug/kg -- 1.3E-05 -- 6.9E-06 -- 1.6E-06 -- 1.0E-01 1.6E-04 2.E-03 8.1E-05 8.E-04 1.8E-05 2.E-04
F RM  11 Diethyl phthalate ND ug/kg -- ND ND ND ND ND ND 8.0E-01 ND ND ND ND ND ND

F RM  11
Semi-Volatile Organic 
Compounds

F RM  11 Benzyl alcohol 1.8E+01 ug/kg -- 6.2E-06 -- 3.2E-06 -- 7.2E-07 -- 5.0E-01 7.2E-05 1.E-04 3.7E-05 7.E-05 8.4E-06 2.E-05
F RM  11 Hexachlorobenzene 3.4E-01 ug/kg 1.6E+00 1.2E-07 2.E-07 6.0E-08 1.E-07 1.4E-08 2.E-08 8.0E-04 1.4E-06 2.E-03 7.0E-07 9.E-04 1.6E-07 2.E-04
F RM  11 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F RM  11 Total PCB Congeners 7.8E+05 pg/g NA 2.7E-04 -- 1.4E-04 -- 3.1E-05 -- NA 3.1E-03 -- 1.6E-03 -- 3.7E-04 --
F RM  11 Total PCBs, Adjusted 7.7E+05 pg/g 2.0E+00 2.6E-04 5.E-04 1.4E-04 3.E-04 3.1E-05 6.E-05 2.0E-05 3.1E-03 2.E+02 1.6E-03 8.E+01 3.6E-04 2.E+01
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 4.4E-01 pg/g 1.3E+05 1.5E-10 2.E-05 7.7E-11 1.E-05 1.7E-11 2.E-06 1.0E-09 1.7E-09 2.E+00 9.0E-10 9.E-01 2.0E-10 2.E-01
F RM  11 Total PCB TEQ 1.2E+00 pg/g 1.3E+05 4.3E-10 6.E-05 2.2E-10 3.E-05 5.0E-11 6.E-06 1.0E-09 5.0E-09 5.E+00 2.6E-09 3.E+00 5.8E-10 6.E-01
F RM  11 Total TEQ -- -- -- -- 7.E-05 -- 4.E-05 -- 9.E-06 -- -- 7.E+00 -- 3.E+00 -- 8.E-01
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F RM  11 Pesticides
F RM  11 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F RM  11 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F RM  11 beta-Hexachlorocyclohexane 5.0E-03 ug/kg 1.8E+00 1.7E-09 3.E-09 8.9E-10 2.E-09 2.0E-10 4.E-10 6.0E-04 2.0E-08 3.E-05 1.0E-08 2.E-05 2.3E-09 4.E-06
F RM  11 Dieldrin 2.5E-01 ug/kg 1.6E+01 8.7E-08 1.E-06 4.5E-08 7.E-07 1.0E-08 2.E-07 5.0E-05 1.0E-06 2.E-02 5.2E-07 1.E-02 1.2E-07 2.E-03
F RM  11 Endrin 6.8E-03 ug/kg -- 2.3E-09 -- 1.2E-09 -- 2.7E-10 -- 3.0E-04 2.7E-08 9.E-05 1.4E-08 5.E-05 3.2E-09 1.E-05
F RM  11 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  11 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F RM  11 gamma-Hexachlorocyclohexane 5.5E-03 ug/kg 1.1E+00 1.9E-09 2.E-09 9.7E-10 1.E-09 2.2E-10 2.E-10 3.0E-04 2.2E-08 7.E-05 1.1E-08 4.E-05 2.6E-09 9.E-06
F RM  11 Heptachlor 5.0E-03 ug/kg 4.5E+00 1.7E-09 8.E-09 8.9E-10 4.E-09 2.0E-10 9.E-10 5.0E-04 2.0E-08 4.E-05 1.0E-08 2.E-05 2.3E-09 5.E-06
F RM  11 Heptachlor epoxide 1.4E-02 ug/kg 9.1E+00 4.8E-09 4.E-08 2.5E-09 2.E-08 5.6E-10 5.E-09 1.3E-05 5.6E-08 4.E-03 2.9E-08 2.E-03 6.5E-09 5.E-04
F RM  11 Total Chlordanes 1.3E+00 ug/kg 3.5E-01 4.6E-07 2.E-07 2.4E-07 8.E-08 5.3E-08 2.E-08 5.0E-04 5.3E-06 1.E-02 2.8E-06 6.E-03 6.2E-07 1.E-03
F RM  11 Total DDD 7.5E-01 ug/kg 2.4E-01 2.6E-07 6.E-08 1.3E-07 3.E-08 3.0E-08 7.E-09 5.0E-04 3.0E-06 6.E-03 1.5E-06 3.E-03 3.5E-07 7.E-04
F RM  11 Total DDE 5.4E+00 ug/kg 3.4E-01 1.8E-06 6.E-07 9.6E-07 3.E-07 2.2E-07 7.E-08 5.0E-04 2.2E-05 4.E-02 1.1E-05 2.E-02 2.5E-06 5.E-03
F RM  11 Total DDT 7.4E-01 ug/kg 3.4E-01 2.5E-07 9.E-08 1.3E-07 4.E-08 3.0E-08 1.E-08 5.0E-04 3.0E-06 6.E-03 1.5E-06 3.E-03 3.5E-07 7.E-04
F RM  11 Total Endosulfan 6.2E-02 ug/kg -- 2.1E-08 -- 1.1E-08 -- 2.5E-09 -- 6.0E-03 2.5E-07 4.E-05 1.3E-07 2.E-05 2.9E-08 5.E-06

Exposure Point Total 6.E-04 3.E-04 7.E-05
F Study Area Wide Metals
F Study Area Wide Aluminum 2.1E+00 mg/kg -- 7.1E-04 -- 3.7E-04 -- 8.3E-05 -- 1.0E+00 8.3E-03 8.E-03 4.3E-03 4.E-03 9.7E-04 1.E-03
F Study Area Wide Antimony 2.2E-03 mg/kg -- 7.7E-07 -- 4.0E-07 -- 9.0E-08 -- 4.0E-04 9.0E-06 2.E-02 4.6E-06 1.E-02 1.0E-06 3.E-03
F Study Area Wide Arsenic, inorganic 1.9E-02 mg/kg 1.5E+00 6.7E-06 1.E-05 3.5E-06 5.E-06 7.8E-07 1.E-06 3.0E-04 7.8E-05 3.E-01 4.0E-05 1.E-01 9.1E-06 3.E-02
F Study Area Wide Cadmium 7.0E-04 mg/kg -- 2.4E-07 -- 1.2E-07 -- 2.8E-08 -- 1.0E-03 2.8E-06 3.E-03 1.4E-06 1.E-03 3.3E-07 3.E-04
F Study Area Wide Chromium 9.0E-02 mg/kg -- 3.1E-05 -- 1.6E-05 -- 3.6E-06 -- 1.5E+00 3.6E-04 2.E-04 1.9E-04 1.E-04 4.2E-05 3.E-05
F Study Area Wide Copper 3.9E-01 mg/kg -- 1.4E-04 -- 7.0E-05 -- 1.6E-05 -- 4.0E-02 1.6E-03 4.E-02 8.2E-04 2.E-02 1.8E-04 5.E-03
F Study Area Wide Lead 3.9E-02 mg/kg NL 1.3E-05 -- 6.9E-06 -- 1.6E-06 -- NL 1.6E-04 -- 8.1E-05 -- 1.8E-05 --
F Study Area Wide Manganese 3.4E-01 mg/kg -- 1.2E-04 -- 6.0E-05 -- 1.4E-05 -- 1.4E-01 1.4E-03 1.E-02 7.0E-04 5.E-03 1.6E-04 1.E-03
F Study Area Wide Mercury 1.5E-01 mg/kg -- 5.3E-05 -- 2.7E-05 -- 6.2E-06 -- 1.0E-04 6.2E-04 6.E+00 3.2E-04 3.E+00 7.2E-05 7.E-01
F Study Area Wide Nickel 6.0E-02 mg/kg -- 2.0E-05 -- 1.1E-05 -- 2.4E-06 -- 2.0E-02 2.4E-04 1.E-02 1.2E-04 6.E-03 2.8E-05 1.E-03
F Study Area Wide Selenium 2.7E-01 mg/kg -- 9.1E-05 -- 4.7E-05 -- 1.1E-05 -- 5.0E-03 1.1E-03 2.E-01 5.5E-04 1.E-01 1.2E-04 2.E-02
F Study Area Wide Silver 5.7E-04 mg/kg -- 1.9E-07 -- 1.0E-07 -- 2.3E-08 -- 5.0E-03 2.3E-06 5.E-04 1.2E-06 2.E-04 2.6E-07 5.E-05
F Study Area Wide Thallium 3.9E-03 mg/kg -- 1.3E-06 -- 6.8E-07 -- 1.5E-07 -- 6.6E-05 1.5E-05 2.E-01 8.0E-06 1.E-01 1.8E-06 3.E-02
F Study Area Wide Zinc 8.7E+00 mg/kg -- 3.0E-03 -- 1.5E-03 -- 3.5E-04 -- 3.0E-01 3.5E-02 1.E-01 1.8E-02 6.E-02 4.0E-03 1.E-02
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 4.6E-01 ug/kg -- 1.6E-07 -- 8.1E-08 -- 1.8E-08 -- 3.0E-04 1.8E-06 6.E-03 9.4E-07 3.E-03 2.1E-07 7.E-04
F Study Area Wide Tributyltin ion 2.9E-01 ug/kg -- 9.8E-08 -- 5.1E-08 -- 1.1E-08 -- 3.0E-04 1.1E-06 4.E-03 5.9E-07 2.E-03 1.3E-07 4.E-04
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 7.0E-01 ug/kg 2.9E-02 2.4E-07 7.E-09 1.2E-07 4.E-09 2.8E-08 8.E-10 7.0E-02 2.8E-06 4.E-05 1.4E-06 2.E-05 3.3E-07 5.E-06
F Study Area Wide 2-Methylnaphthalene 9.3E-01 ug/kg -- 3.2E-07 -- 1.7E-07 -- 3.7E-08 -- 4.0E-03 3.7E-06 9.E-04 1.9E-06 5.E-04 4.4E-07 1.E-04
F Study Area Wide Acenaphthene 8.3E-01 ug/kg -- 2.9E-07 -- 1.5E-07 -- 3.3E-08 -- 6.0E-02 3.3E-06 6.E-05 1.7E-06 3.E-05 3.9E-07 6.E-06
F Study Area Wide Acenaphthylene 3.9E-01 ug/kg -- 1.3E-07 -- 6.9E-08 -- 1.5E-08 -- 6.0E-02 1.5E-06 3.E-05 8.0E-07 1.E-05 1.8E-07 3.E-06
F Study Area Wide Anthracene 6.6E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.6E-08 -- 3.0E-01 2.6E-06 9.E-06 1.4E-06 5.E-06 3.1E-07 1.E-06
F Study Area Wide Benzo(a)anthracene 4.1E-01 ug/kg 7.3E-01 1.4E-07 1.E-07 7.2E-08 5.E-08 1.6E-08 1.E-08 -- 1.6E-06 -- 8.4E-07 -- 1.9E-07 --
F Study Area Wide Benzo(a)pyrene 3.3E-01 ug/kg 7.3E+00 1.1E-07 8.E-07 5.9E-08 4.E-07 1.3E-08 1.E-07 -- 1.3E-06 -- 6.9E-07 -- 1.6E-07 --
F Study Area Wide Benzo(b)fluoranthene 2.8E-01 ug/kg 7.3E-01 9.7E-08 7.E-08 5.0E-08 4.E-08 1.1E-08 8.E-09 -- 1.1E-06 -- 5.9E-07 -- 1.3E-07 --
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F Study Area Wide Benzo(g,h,i)perylene 3.2E-01 ug/kg -- 1.1E-07 -- 5.6E-08 -- 1.3E-08 -- 3.0E-02 1.3E-06 4.E-05 6.5E-07 2.E-05 1.5E-07 5.E-06
F Study Area Wide Benzo(k)fluoranthene 2.2E-01 ug/kg 7.3E-02 7.6E-08 6.E-09 3.9E-08 3.E-09 8.8E-09 6.E-10 -- 8.8E-07 -- 4.6E-07 -- 1.0E-07 --
F Study Area Wide Chrysene 7.7E-01 ug/kg 7.3E-03 2.7E-07 2.E-09 1.4E-07 1.E-09 3.1E-08 2.E-10 -- 3.1E-06 -- 1.6E-06 -- 3.6E-07 --
F Study Area Wide Dibenzo(a,h)anthracene 5.6E-02 ug/kg 7.3E+00 1.9E-08 1.E-07 1.0E-08 7.E-08 2.3E-09 2.E-08 -- 2.3E-07 -- 1.2E-07 -- 2.6E-08 --
F Study Area Wide Dibenzothiophene 5.1E-01 ug/kg -- 1.7E-07 -- 9.0E-08 -- 2.0E-08 -- 4.0E-02 2.0E-06 5.E-05 1.0E-06 3.E-05 2.4E-07 6.E-06
F Study Area Wide Fluoranthene 2.3E+00 ug/kg -- 7.8E-07 -- 4.1E-07 -- 9.2E-08 -- 4.0E-02 9.2E-06 2.E-04 4.7E-06 1.E-04 1.1E-06 3.E-05
F Study Area Wide Fluorene 8.1E-01 ug/kg -- 2.8E-07 -- 1.4E-07 -- 3.2E-08 -- 4.0E-02 3.2E-06 8.E-05 1.7E-06 4.E-05 3.8E-07 9.E-06
F Study Area Wide Indeno(1,2,3-cd)pyrene 3.0E-01 ug/kg 7.3E-01 1.0E-07 8.E-08 5.4E-08 4.E-08 1.2E-08 9.E-09 -- 1.2E-06 -- 6.2E-07 -- 1.4E-07 --
F Study Area Wide Naphthalene 1.7E+00 ug/kg -- 5.7E-07 -- 2.9E-07 -- 6.6E-08 -- 2.0E-02 6.6E-06 3.E-04 3.4E-06 2.E-04 7.8E-07 4.E-05
F Study Area Wide Phenanthrene 3.8E+00 ug/kg -- 1.3E-06 -- 6.7E-07 -- 1.5E-07 -- 3.0E-02 1.5E-05 5.E-04 7.8E-06 3.E-04 1.8E-06 6.E-05
F Study Area Wide Pyrene 1.8E+00 ug/kg -- 6.1E-07 -- 3.1E-07 -- 7.1E-08 -- 3.0E-02 7.1E-06 2.E-04 3.7E-06 1.E-04 8.3E-07 3.E-05
F Study Area Wide Total Carcinogenic PAHs -- -- -- -- 1.E-06 -- 6.E-07 -- 1.E-07 -- -- -- -- -- -- --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 4.4E+01 ug/kg 1.4E-02 1.5E-05 2.E-07 7.7E-06 1.E-07 1.7E-06 2.E-08 2.0E-02 1.7E-04 9.E-03 9.0E-05 5.E-03 2.0E-05 1.E-03
F Study Area Wide Dibutyl phthalate 2.8E+01 ug/kg -- 9.7E-06 -- 5.0E-06 -- 1.1E-06 -- 1.0E-01 1.1E-04 1.E-03 5.8E-05 6.E-04 1.3E-05 1.E-04
F Study Area Wide Diethyl phthalate 6.8E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 8.0E-01 2.7E-05 3.E-05 1.4E-05 2.E-05 3.2E-06 4.E-06
F Study Area Wide Semi-Volatile Organic 
F Study Area Wide Benzyl alcohol 1.9E+01 ug/kg -- 6.5E-06 -- 3.4E-06 -- 7.6E-07 -- 5.0E-01 7.6E-05 2.E-04 3.9E-05 8.E-05 8.9E-06 2.E-05
F Study Area Wide Hexachlorobenzene 3.9E-01 ug/kg 1.6E+00 1.3E-07 2.E-07 6.9E-08 1.E-07 1.6E-08 2.E-08 8.0E-04 1.6E-06 2.E-03 8.0E-07 1.E-03 1.8E-07 2.E-04
F Study Area Wide Hexachlorobutadiene 1.7E-02 ug/kg 7.8E-02 5.8E-09 5.E-10 3.0E-09 2.E-10 6.8E-10 5.E-11 1.0E-03 6.8E-08 7.E-05 3.5E-08 3.E-05 7.9E-09 8.E-06
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 6.4E+00 ug/kg -- 2.2E-06 -- 1.1E-06 -- 2.6E-07 -- 5.0E-03 2.6E-05 5.E-03 1.3E-05 3.E-03 3.0E-06 6.E-04
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 6.2E+01 ug/kg 2.0E+00 2.1E-05 4.E-05 1.1E-05 2.E-05 2.5E-06 5.E-06 2.0E-05 2.5E-04 1.E+01 1.3E-04 6.E+00 2.9E-05 1.E+00
F Study Area Wide Total PCB Congeners 1.7E+05 pg/g NA 5.7E-05 -- 2.9E-05 -- 6.7E-06 -- NA 6.7E-04 -- 3.4E-04 -- 7.8E-05 --
F Study Area Wide Total PCBs, Adjusted 1.6E+05 pg/g 2.0E+00 5.4E-05 1.E-04 2.8E-05 6.E-05 6.3E-06 1.E-05 2.0E-05 6.3E-04 3.E+01 3.3E-04 2.E+01 7.4E-05 4.E+00
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 9.3E-01 pg/g 1.3E+05 3.2E-10 4.E-05 1.6E-10 2.E-05 3.7E-11 5.E-06 1.0E-09 3.7E-09 4.E+00 1.9E-09 2.E+00 4.3E-10 4.E-01
F Study Area Wide Total PCB TEQ 6.7E-01 pg/g 1.3E+05 2.3E-10 3.E-05 1.2E-10 2.E-05 2.7E-11 3.E-06 1.0E-09 2.7E-09 3.E+00 1.4E-09 1.E+00 3.1E-10 3.E-01
F Study Area Wide Total TEQ -- -- -- -- 7.E-05 -- 4.E-05 -- 8.E-06 -- -- 6.E+00 -- 3.E+00 -- 7.E-01
F Study Area Wide Pesticides
F Study Area Wide Aldrin 5.6E-03 ug/kg 1.7E+01 1.9E-09 3.E-08 9.9E-10 2.E-08 2.2E-10 4.E-09 3.0E-05 2.2E-08 7.E-04 1.2E-08 4.E-04 2.6E-09 9.E-05
F Study Area Wide alpha-Hexachlorocyclohexane 3.4E-03 ug/kg 6.3E+00 1.2E-09 7.E-09 6.0E-10 4.E-09 1.4E-10 9.E-10 8.0E-03 1.4E-08 2.E-06 7.1E-09 9.E-07 1.6E-09 2.E-07
F Study Area Wide beta-Hexachlorocyclohexane 2.9E-01 ug/kg 1.8E+00 9.9E-08 2.E-07 5.1E-08 9.E-08 1.1E-08 2.E-08 6.0E-04 1.1E-06 2.E-03 5.9E-07 1.E-03 1.3E-07 2.E-04
F Study Area Wide Dieldrin 5.5E-01 ug/kg 1.6E+01 1.9E-07 3.E-06 9.7E-08 2.E-06 2.2E-08 4.E-07 5.0E-05 2.2E-06 4.E-02 1.1E-06 2.E-02 2.6E-07 5.E-03
F Study Area Wide Endrin 3.3E-03 ug/kg -- 1.1E-09 -- 5.9E-10 -- 1.3E-10 -- 3.0E-04 1.3E-08 4.E-05 6.9E-09 2.E-05 1.6E-09 5.E-06
F Study Area Wide Endrin aldehyde 2.2E-01 ug/kg -- 7.7E-08 -- 4.0E-08 -- 9.0E-09 -- 3.0E-04 9.0E-07 3.E-03 4.6E-07 2.E-03 1.0E-07 3.E-04
F Study Area Wide Endrin ketone 5.7E-03 ug/kg -- 2.0E-09 -- 1.0E-09 -- 2.3E-10 -- 3.0E-04 2.3E-08 8.E-05 1.2E-08 4.E-05 2.7E-09 9.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 4.1E-03 ug/kg 1.1E+00 1.4E-09 2.E-09 7.3E-10 8.E-10 1.7E-10 2.E-10 3.0E-04 1.7E-08 6.E-05 8.6E-09 3.E-05 1.9E-09 6.E-06
F Study Area Wide Heptachlor 2.6E-03 ug/kg 4.5E+00 9.0E-10 4.E-09 4.6E-10 2.E-09 1.0E-10 5.E-10 5.0E-04 1.0E-08 2.E-05 5.4E-09 1.E-05 1.2E-09 2.E-06
F Study Area Wide Heptachlor epoxide 1.7E-02 ug/kg 9.1E+00 5.7E-09 5.E-08 3.0E-09 3.E-08 6.7E-10 6.E-09 1.3E-05 6.7E-08 5.E-03 3.5E-08 3.E-03 7.8E-09 6.E-04
F Study Area Wide Total Chlordanes 2.1E+00 ug/kg 3.5E-01 7.1E-07 2.E-07 3.7E-07 1.E-07 8.3E-08 3.E-08 5.0E-04 8.3E-06 2.E-02 4.3E-06 9.E-03 9.7E-07 2.E-03
F Study Area Wide Total DDD 6.1E+00 ug/kg 2.4E-01 2.1E-06 5.E-07 1.1E-06 3.E-07 2.5E-07 6.E-08 5.0E-04 2.5E-05 5.E-02 1.3E-05 3.E-02 2.9E-06 6.E-03
F Study Area Wide Total DDE 1.3E+01 ug/kg 3.4E-01 4.6E-06 2.E-06 2.4E-06 8.E-07 5.4E-07 2.E-07 5.0E-04 5.4E-05 1.E-01 2.8E-05 6.E-02 6.3E-06 1.E-02
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TABLE 5-131
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

CDI
mg/kg-day

Noncancer
Hazard Quotient

Tissue Type Exposure Point
EPC

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F Study Area Wide Total DDT 6.6E+00 ug/kg 3.4E-01 2.3E-06 8.E-07 1.2E-06 4.E-07 2.6E-07 9.E-08 5.0E-04 2.6E-05 5.E-02 1.4E-05 3.E-02 3.1E-06 6.E-03
F Study Area Wide Total Endosulfan 6.8E-02 ug/kg -- 2.3E-08 -- 1.2E-08 -- 2.7E-09 -- 6.0E-03 2.7E-07 5.E-05 1.4E-07 2.E-05 3.2E-08 5.E-06

Exposure Point Total 2.E-04 1.E-04 2.E-05

Notes:
a
b Numbers presented are rounded values.  Sums calculated before rounding.
c Toxicity values for trivalent Chromium used to assess total Chromium.
d

e

Abbreviations:
-- = Not applicable.
CDI = Chronic Daily Intake.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
EPC = Exposure Point Concentration.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
pg/g = picograms per gram.
RfD = Reference Dose.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
ug/kg = micrograms per kilogram.
WB = Whole body.

Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 0-12 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 0-12 for this species.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental 
Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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WB RM  2 Metals
WB RM  2 Aluminum 2.E-03 2.E-03
WB RM  2 Antimony ND
WB RM  2 Arsenic, inorganic 5.E-02 5.E-02
WB RM  2 Cadmium 1.E-03 1.E-03
WB RM  2 Chromium 4.E-05
WB RM  2 Copper 8.E-03 8.E-03
WB RM  2 Lead --
WB RM  2 Manganese 6.E-03 6.E-03
WB RM  2 Mercury 2.E-01 2.E-01
WB RM  2 Nickel 2.E-03 2.E-03
WB RM  2 Selenium ND
WB RM  2 Silver 1.E-04 1.E-04
WB RM  2 Thallium 5.E-02 5.E-02 5.E-02
WB RM  2 Zinc 2.E-02 2.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 6.E-04 6.E-04
WB RM  2 Tributyltin ion ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 1.E-05
WB RM  2 2-Methylnaphthalene 3.E-04 3.E-04
WB RM  2 Acenaphthene 5.E-05 5.E-05
WB RM  2 Acenaphthylene 4.E-06 4.E-06
WB RM  2 Anthracene 2.E-06
WB RM  2 Benzo(a)anthracene ND
WB RM  2 Benzo(a)pyrene ND
WB RM  2 Benzo(b)fluoranthene ND
WB RM  2 Benzo(g,h,i)perylene ND
WB RM  2 Benzo(k)fluoranthene ND
WB RM  2 Chrysene ND
WB RM  2 Dibenzo(a,h)anthracene ND
WB RM  2 Dibenzothiophene 1.E-05 1.E-05
WB RM  2 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  2 Fluorene 5.E-05 5.E-05
WB RM  2 Indeno(1,2,3-cd)pyrene ND
WB RM  2 Naphthalene 4.E-05 4.E-05
WB RM  2 Phenanthrene 2.E-04 2.E-04
WB RM  2 Pyrene ND
WB RM  2 Total Carcinogenic PAHs --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND
WB RM  2 Dibutyl phthalate ND
WB RM  2 Diethyl phthalate ND
WB RM  2 Di-n-octyl phthalate ND

WB RM  2 Semi-Volatile Organic Compounds
WB RM  2 Benzoic acid 7.E-05
WB RM  2 Benzyl alcohol 3.E-05 3.E-05
WB RM  2 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  2 Dibenzofuran 2.E-05 2.E-05
WB RM  2 Hexachlorobenzene 1.E-03 1.E-03
WB RM  2 Hexachlorobutadiene ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND
WB RM  2 4-Nitrophenol ND
WB RM  2 Phenol ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA
WB RM  2 Total PCB Congeners --
WB RM  2 Total PCBs, Adjusted 3.E+01 3.E+01
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 6.E-01 6.E-01
WB RM  2 Total PCB TEQ 1.E+01 1.E+01
WB RM  2 Total TEQ 1.E+01 1.E+01
WB RM  2 Pesticides
WB RM  2 Aldrin 2.E-04 2.E-04
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  2 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  2 beta-Hexachlorocyclohexane ND
WB RM  2 Dieldrin 2.E-02 2.E-02
WB RM  2 Endrin 5.E-05 5.E-05
WB RM  2 Endrin aldehyde ND
WB RM  2 Endrin ketone 2.E-05 2.E-05
WB RM  2 gamma-Hexachlorocyclohexane ND
WB RM  2 Heptachlor ND
WB RM  2 Heptachlor epoxide 6.E-03 6.E-03
WB RM  2 Total Chlordanes 8.E-03 8.E-03
WB RM  2 Total DDD 2.E-02 2.E-02
WB RM  2 Total DDE 6.E-02 6.E-02
WB RM  2 Total DDT 5.E-03 5.E-03
WB RM  2 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Totalb 7.E-02 5.E-02 2.E-03 8.E-03 2.E-01 2.E-03 2.E-01 3.E+01 3.E-04 1.E+01
WB RM  3 Metals
WB RM  3 Aluminum 2.E-03 2.E-03
WB RM  3 Antimony 1.E-03 1.E-03
WB RM  3 Arsenic, inorganic 6.E-02 6.E-02
WB RM  3 Cadmium 4.E-03 4.E-03
WB RM  3 Chromium 9.E-05
WB RM  3 Copper 9.E-03 9.E-03
WB RM  3 Lead --
WB RM  3 Manganese 6.E-03 6.E-03
WB RM  3 Mercury 5.E-01 5.E-01
WB RM  3 Nickel 2.E-03 2.E-03
WB RM  3 Selenium ND
WB RM  3 Silver 1.E-04 1.E-04
WB RM  3 Thallium 6.E-02 6.E-02 6.E-02
WB RM  3 Zinc 3.E-02 3.E-02
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 7.E-04 7.E-04
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  3 Tributyltin ion 1.E-03 1.E-03
WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 3.E-05
WB RM  3 2-Methylnaphthalene 5.E-04 5.E-04
WB RM  3 Acenaphthene 5.E-05 5.E-05
WB RM  3 Acenaphthylene 5.E-06 5.E-06
WB RM  3 Anthracene 5.E-06
WB RM  3 Benzo(a)anthracene --
WB RM  3 Benzo(a)pyrene ND
WB RM  3 Benzo(b)fluoranthene ND
WB RM  3 Benzo(g,h,i)perylene ND
WB RM  3 Benzo(k)fluoranthene ND
WB RM  3 Chrysene --
WB RM  3 Dibenzo(a,h)anthracene ND
WB RM  3 Dibenzothiophene 2.E-05 2.E-05
WB RM  3 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB RM  3 Fluorene 1.E-04 1.E-04
WB RM  3 Indeno(1,2,3-cd)pyrene ND
WB RM  3 Naphthalene 4.E-05 4.E-05
WB RM  3 Phenanthrene 3.E-04 3.E-04
WB RM  3 Pyrene 1.E-04 1.E-04
WB RM  3 Total Carcinogenic PAHs --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND
WB RM  3 Dibutyl phthalate ND
WB RM  3 Diethyl phthalate ND
WB RM  3 Di-n-octyl phthalate 5.E-03 5.E-03

WB RM  3 Semi-Volatile Organic Compounds
WB RM  3 Benzoic acid 7.E-05
WB RM  3 Benzyl alcohol 2.E-05 2.E-05
WB RM  3 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  3 Dibenzofuran 4.E-05 4.E-05
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  3 Hexachlorobenzene 1.E-03 1.E-03
WB RM  3 Hexachlorobutadiene 1.E-05 1.E-05
WB RM  3 Phenols
WB RM  3 4-Methylphenol ND
WB RM  3 4-Nitrophenol ND
WB RM  3 Phenol ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 2.E+01 2.E+01
WB RM  3 Total PCB Congeners --
WB RM  3 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 8.E-01 8.E-01
WB RM  3 Total PCB TEQ 6.E+00 6.E+00
WB RM  3 Total TEQ 7.E+00 7.E+00
WB RM  3 Pesticides
WB RM  3 Aldrin 3.E-04 3.E-04
WB RM  3 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  3 beta-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  3 Dieldrin 3.E-02 3.E-02
WB RM  3 Endrin 5.E-05 5.E-05
WB RM  3 Endrin aldehyde 1.E-05 1.E-05
WB RM  3 Endrin ketone ND
WB RM  3 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
WB RM  3 Heptachlor 3.E-05 3.E-05
WB RM  3 Heptachlor epoxide 5.E-03 5.E-03
WB RM  3 Total Chlordanes 1.E-02 1.E-02
WB RM  3 Total DDD 3.E-02 3.E-02
WB RM  3 Total DDE 1.E-01 1.E-01
WB RM  3 Total DDT 2.E-02 2.E-02
WB RM  3 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 9.E-02 6.E-02 4.E-03 9.E-03 5.E-01 2.E-03 3.E-01 2.E+01 5.E-04 7.E+00
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  4 Metals
WB RM  4 Aluminum 4.E-03 4.E-03
WB RM  4 Antimony ND
WB RM  4 Arsenic, inorganic 5.E-02 5.E-02
WB RM  4 Cadmium 3.E-03 3.E-03
WB RM  4 Chromium 3.E-04
WB RM  4 Copper 9.E-03 9.E-03
WB RM  4 Lead --
WB RM  4 Manganese 7.E-03 7.E-03
WB RM  4 Mercury 6.E-01 6.E-01
WB RM  4 Nickel 4.E-03 4.E-03
WB RM  4 Selenium ND
WB RM  4 Silver ND
WB RM  4 Thallium 5.E-02 5.E-02 5.E-02
WB RM  4 Zinc 2.E-02 2.E-02
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 1.E-03 1.E-03
WB RM  4 Tributyltin ion 2.E-03 2.E-03
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 1.E-05
WB RM  4 2-Methylnaphthalene 3.E-04 3.E-04
WB RM  4 Acenaphthene 3.E-04 3.E-04
WB RM  4 Acenaphthylene 5.E-06 5.E-06
WB RM  4 Anthracene 2.E-06
WB RM  4 Benzo(a)anthracene --
WB RM  4 Benzo(a)pyrene --
WB RM  4 Benzo(b)fluoranthene --
WB RM  4 Benzo(g,h,i)perylene 3.E-06 3.E-06
WB RM  4 Benzo(k)fluoranthene --
WB RM  4 Chrysene --
WB RM  4 Dibenzo(a,h)anthracene --
WB RM  4 Dibenzothiophene 1.E-05 1.E-05
WB RM  4 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  4 Fluorene 8.E-05 8.E-05
WB RM  4 Indeno(1,2,3-cd)pyrene --
WB RM  4 Naphthalene 4.E-05 4.E-05
WB RM  4 Phenanthrene 4.E-04 4.E-04
WB RM  4 Pyrene 6.E-04 6.E-04
WB RM  4 Total Carcinogenic PAHs --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 2.E+00 2.E+00
WB RM  4 Dibutyl phthalate 1.E-04 1.E-04
WB RM  4 Diethyl phthalate 6.E-06 6.E-06
WB RM  4 Di-n-octyl phthalate 1.E-02 1.E-02

WB RM  4 Semi-Volatile Organic Compounds
WB RM  4 Benzoic acid 6.E-05
WB RM  4 Benzyl alcohol 3.E-05 3.E-05
WB RM  4 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  4 Dibenzofuran 3.E-05 3.E-05
WB RM  4 Hexachlorobenzene 1.E-03 1.E-03
WB RM  4 Hexachlorobutadiene 3.E-05 3.E-05
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND
WB RM  4 4-Nitrophenol 1.E-03 1.E-03 1.E-03
WB RM  4 Phenol ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 3.E+01 3.E+01
WB RM  4 Total PCB Congeners --
WB RM  4 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB RM  4 Total PCB TEQ 5.E+00 5.E+00
WB RM  4 Total TEQ 6.E+00 6.E+00
WB RM  4 Pesticides
WB RM  4 Aldrin 3.E-04 3.E-04
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  4 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB RM  4 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  4 Dieldrin 2.E-02 2.E-02
WB RM  4 Endrin 5.E-05 5.E-05
WB RM  4 Endrin aldehyde ND
WB RM  4 Endrin ketone ND
WB RM  4 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB RM  4 Heptachlor 1.E-05 1.E-05
WB RM  4 Heptachlor epoxide 5.E-03 5.E-03
WB RM  4 Total Chlordanes 1.E-02 1.E-02
WB RM  4 Total DDD 4.E-02 4.E-02
WB RM  4 Total DDE 2.E-01 2.E-01
WB RM  4 Total DDT 3.E-02 3.E-02
WB RM  4 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 7.E-02 5.E-02 5.E-03 9.E-03 6.E-01 5.E-03 2.E+00 2.E+01 3.E-04 6.E+00
WB RM  5 Metals
WB RM  5 Aluminum 2.E-03 2.E-03
WB RM  5 Antimony ND
WB RM  5 Arsenic, inorganic 5.E-02 5.E-02
WB RM  5 Cadmium 5.E-03 5.E-03
WB RM  5 Chromium 1.E-04
WB RM  5 Copper 9.E-03 9.E-03
WB RM  5 Lead --
WB RM  5 Manganese 6.E-03 6.E-03
WB RM  5 Mercury 5.E-01 5.E-01
WB RM  5 Nickel 2.E-03 2.E-03
WB RM  5 Selenium ND
WB RM  5 Silver ND
WB RM  5 Thallium 3.E-02 3.E-02 3.E-02
WB RM  5 Zinc 2.E-02 2.E-02
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 8.E-04 8.E-04
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  5 Tributyltin ion ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 2.E-05
WB RM  5 2-Methylnaphthalene 3.E-04 3.E-04
WB RM  5 Acenaphthene 8.E-05 8.E-05
WB RM  5 Acenaphthylene 8.E-06 8.E-06
WB RM  5 Anthracene 9.E-07
WB RM  5 Benzo(a)anthracene --
WB RM  5 Benzo(a)pyrene --
WB RM  5 Benzo(b)fluoranthene --
WB RM  5 Benzo(g,h,i)perylene 9.E-06 9.E-06
WB RM  5 Benzo(k)fluoranthene --
WB RM  5 Chrysene --
WB RM  5 Dibenzo(a,h)anthracene --
WB RM  5 Dibenzothiophene 6.E-06 6.E-06
WB RM  5 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
WB RM  5 Fluorene 4.E-04 4.E-04
WB RM  5 Indeno(1,2,3-cd)pyrene --
WB RM  5 Naphthalene 6.E-05 6.E-05
WB RM  5 Phenanthrene 5.E-04 5.E-04
WB RM  5 Pyrene 3.E-05 3.E-05
WB RM  5 Total Carcinogenic PAHs --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND
WB RM  5 Dibutyl phthalate ND
WB RM  5 Diethyl phthalate ND
WB RM  5 Di-n-octyl phthalate ND

WB RM  5 Semi-Volatile Organic Compounds
WB RM  5 Benzoic acid 5.E-05
WB RM  5 Benzyl alcohol 2.E-05 2.E-05
WB RM  5 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  5 Dibenzofuran 3.E-05 3.E-05
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  5 Hexachlorobenzene 1.E-03 1.E-03
WB RM  5 Hexachlorobutadiene 4.E-05 4.E-05
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND
WB RM  5 4-Nitrophenol ND
WB RM  5 Phenol ND
WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 9.E+00 9.E+00
WB RM  5 Total PCB Congeners --
WB RM  5 Total PCBs, Adjusted 9.E+00 9.E+00
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB RM  5 Total PCB TEQ 3.E+00 3.E+00
WB RM  5 Total TEQ 4.E+00 4.E+00
WB RM  5 Pesticides
WB RM  5 Aldrin 4.E-04 4.E-04
WB RM  5 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB RM  5 beta-Hexachlorocyclohexane ND
WB RM  5 Dieldrin 2.E-02 2.E-02
WB RM  5 Endrin 3.E-05 3.E-05
WB RM  5 Endrin aldehyde ND
WB RM  5 Endrin ketone ND
WB RM  5 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB RM  5 Heptachlor ND
WB RM  5 Heptachlor epoxide 5.E-03 5.E-03
WB RM  5 Total Chlordanes 1.E-02 1.E-02
WB RM  5 Total DDD 4.E-02 4.E-02
WB RM  5 Total DDE 1.E-01 1.E-01
WB RM  5 Total DDT 4.E-02 4.E-02
WB RM  5 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 5.E-02 5.E-02 5.E-03 9.E-03 5.E-01 2.E-03 2.E-01 9.E+00 3.E-04 4.E+00
WB RM  6 Metals
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  6 Aluminum 3.E-03 3.E-03
WB RM  6 Antimony 1.E-03 1.E-03
WB RM  6 Arsenic, inorganic 4.E-02 4.E-02
WB RM  6 Cadmium 1.E-02 1.E-02
WB RM  6 Chromium ND
WB RM  6 Copper 1.E-02 1.E-02
WB RM  6 Lead --
WB RM  6 Manganese 6.E-03 6.E-03
WB RM  6 Mercury 5.E-01 5.E-01
WB RM  6 Nickel 4.E-03 4.E-03
WB RM  6 Selenium ND
WB RM  6 Silver 1.E-04 1.E-04
WB RM  6 Thallium 3.E-02 3.E-02 3.E-02
WB RM  6 Zinc 2.E-02 2.E-02
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 1.E-03 1.E-03
WB RM  6 Tributyltin ion 1.E-03 1.E-03
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 7.E-05
WB RM  6 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  6 Acenaphthene 3.E-04 3.E-04
WB RM  6 Acenaphthylene 2.E-05 2.E-05
WB RM  6 Anthracene 1.E-05
WB RM  6 Benzo(a)anthracene --
WB RM  6 Benzo(a)pyrene --
WB RM  6 Benzo(b)fluoranthene --
WB RM  6 Benzo(g,h,i)perylene 2.E-06 2.E-06
WB RM  6 Benzo(k)fluoranthene --
WB RM  6 Chrysene --
WB RM  6 Dibenzo(a,h)anthracene ND
WB RM  6 Dibenzothiophene 1.E-04 1.E-04
WB RM  6 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB RM  6 Fluorene 2.E-04 2.E-04
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  6 Indeno(1,2,3-cd)pyrene --
WB RM  6 Naphthalene 5.E-04 5.E-04
WB RM  6 Phenanthrene 8.E-04 8.E-04
WB RM  6 Pyrene 2.E-04 2.E-04
WB RM  6 Total Carcinogenic PAHs --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
WB RM  6 Dibutyl phthalate ND
WB RM  6 Diethyl phthalate ND
WB RM  6 Di-n-octyl phthalate ND

WB RM  6 Semi-Volatile Organic Compounds
WB RM  6 Benzoic acid 5.E-05
WB RM  6 Benzyl alcohol 2.E-05 2.E-05
WB RM  6 Bis(2-chloroethoxy) methane 3.E-03 3.E-03
WB RM  6 Dibenzofuran 5.E-05 5.E-05
WB RM  6 Hexachlorobenzene 1.E-03 1.E-03
WB RM  6 Hexachlorobutadiene 7.E-05 7.E-05
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND
WB RM  6 4-Nitrophenol 1.E-03 1.E-03 1.E-03
WB RM  6 Phenol ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 6.E+00 6.E+00
WB RM  6 Total PCB Congeners --
WB RM  6 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB RM  6 Total PCB TEQ 2.E+00 2.E+00
WB RM  6 Total TEQ 4.E+00 4.E+00
WB RM  6 Pesticides
WB RM  6 Aldrin 4.E-04 4.E-04
WB RM  6 alpha-Hexachlorocyclohexane 2.E-06 2.E-06

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 12 of 53



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  6 beta-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  6 Dieldrin 2.E-02 2.E-02
WB RM  6 Endrin 3.E-05 3.E-05
WB RM  6 Endrin aldehyde ND
WB RM  6 Endrin ketone ND
WB RM  6 gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
WB RM  6 Heptachlor 1.E-05 1.E-05
WB RM  6 Heptachlor epoxide 4.E-03 4.E-03
WB RM  6 Total Chlordanes 1.E-02 1.E-02
WB RM  6 Total DDD 8.E-02 8.E-02
WB RM  6 Total DDE 1.E-01 1.E-01
WB RM  6 Total DDT 3.E-02 3.E-02
WB RM  6 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 5.E-02 4.E-02 1.E-02 1.E-02 5.E-01 6.E-03 3.E-01 2.E+01 1.E-03 4.E+00
WB RM  7 Metals
WB RM  7 Aluminum 3.E-03 3.E-03
WB RM  7 Antimony ND
WB RM  7 Arsenic, inorganic 4.E-02 4.E-02
WB RM  7 Cadmium 1.E-03 1.E-03
WB RM  7 Chromium 2.E-04
WB RM  7 Copper 1.E-02 1.E-02
WB RM  7 Lead --
WB RM  7 Manganese 7.E-03 7.E-03
WB RM  7 Mercury 6.E-01 6.E-01
WB RM  7 Nickel 4.E-03 4.E-03
WB RM  7 Selenium 4.E-02 4.E-02
WB RM  7 Silver 2.E-04 2.E-04
WB RM  7 Thallium 3.E-02 3.E-02 3.E-02
WB RM  7 Zinc 2.E-02 2.E-02
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 1.E-03 1.E-03
WB RM  7 Tributyltin ion 1.E-03 1.E-03
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 3.E-05
WB RM  7 2-Methylnaphthalene 6.E-03 6.E-03
WB RM  7 Acenaphthene 7.E-04 7.E-04
WB RM  7 Acenaphthylene 1.E-05 1.E-05
WB RM  7 Anthracene 6.E-06
WB RM  7 Benzo(a)anthracene --
WB RM  7 Benzo(a)pyrene ND
WB RM  7 Benzo(b)fluoranthene --
WB RM  7 Benzo(g,h,i)perylene 2.E-06 2.E-06
WB RM  7 Benzo(k)fluoranthene --
WB RM  7 Chrysene --
WB RM  7 Dibenzo(a,h)anthracene ND
WB RM  7 Dibenzothiophene 7.E-05 7.E-05
WB RM  7 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB RM  7 Fluorene 8.E-04 8.E-04
WB RM  7 Indeno(1,2,3-cd)pyrene --
WB RM  7 Naphthalene 2.E-03 2.E-03
WB RM  7 Phenanthrene 1.E-03 1.E-03
WB RM  7 Pyrene 1.E-04 1.E-04
WB RM  7 Total Carcinogenic PAHs --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND
WB RM  7 Dibutyl phthalate ND
WB RM  7 Diethyl phthalate ND
WB RM  7 Di-n-octyl phthalate ND

WB RM  7 Semi-Volatile Organic Compounds
WB RM  7 Benzoic acid 6.E-05
WB RM  7 Benzyl alcohol 3.E-05 3.E-05
WB RM  7 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  7 Dibenzofuran 6.E-04 6.E-04
WB RM  7 Hexachlorobenzene 3.E-03 3.E-03
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  7 Hexachlorobutadiene 7.E-04 7.E-04
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND
WB RM  7 4-Nitrophenol 1.E-03 1.E-03 1.E-03
WB RM  7 Phenol ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 2.E+01 2.E+01
WB RM  7 Total PCB Congeners --
WB RM  7 Total PCBs, Adjusted 5.E+01 5.E+01
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB RM  7 Total PCB TEQ 3.E+00 3.E+00
WB RM  7 Total TEQ 3.E+01 3.E+01
WB RM  7 Pesticides
WB RM  7 Aldrin 5.E-04 5.E-04
WB RM  7 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB RM  7 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  7 Dieldrin 2.E-02 2.E-02
WB RM  7 Endrin 2.E-05 2.E-05
WB RM  7 Endrin aldehyde ND
WB RM  7 Endrin ketone ND
WB RM  7 gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
WB RM  7 Heptachlor 8.E-06 8.E-06
WB RM  7 Heptachlor epoxide 4.E-03 4.E-03
WB RM  7 Total Chlordanes 2.E-02 2.E-02
WB RM  7 Total DDD 5.E-01 5.E-01
WB RM  7 Total DDE 3.E-01 3.E-01
WB RM  7 Total DDT 3.E-01 3.E-01
WB RM  7 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 5.E-02 4.E-02 3.E-03 1.E-02 6.E-01 4.E-02 1.E+00 5.E+01 6.E-03 3.E+01
WB RM  8 Metals
WB RM  8 Aluminum 2.E-03 2.E-03
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  8 Antimony ND
WB RM  8 Arsenic, inorganic 4.E-02 4.E-02
WB RM  8 Cadmium 2.E-03 2.E-03
WB RM  8 Chromium 7.E-05
WB RM  8 Copper 2.E-02 2.E-02
WB RM  8 Lead --
WB RM  8 Manganese 9.E-03 9.E-03
WB RM  8 Mercury 5.E-01 5.E-01
WB RM  8 Nickel 4.E-03 4.E-03
WB RM  8 Selenium ND
WB RM  8 Silver 2.E-04 2.E-04
WB RM  8 Thallium 2.E-02 2.E-02 2.E-02
WB RM  8 Zinc 2.E-02 2.E-02
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 2.E-03 2.E-03
WB RM  8 Tributyltin ion ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 1.E-05
WB RM  8 2-Methylnaphthalene 4.E-04 4.E-04
WB RM  8 Acenaphthene 6.E-05 6.E-05
WB RM  8 Acenaphthylene 1.E-05 1.E-05
WB RM  8 Anthracene 2.E-06
WB RM  8 Benzo(a)anthracene --
WB RM  8 Benzo(a)pyrene --
WB RM  8 Benzo(b)fluoranthene --
WB RM  8 Benzo(g,h,i)perylene 4.E-05 4.E-05
WB RM  8 Benzo(k)fluoranthene --
WB RM  8 Chrysene --
WB RM  8 Dibenzo(a,h)anthracene --
WB RM  8 Dibenzothiophene 4.E-05 4.E-05
WB RM  8 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB RM  8 Fluorene 8.E-05 8.E-05
WB RM  8 Indeno(1,2,3-cd)pyrene --
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  8 Naphthalene 1.E-04 1.E-04
WB RM  8 Phenanthrene 6.E-04 6.E-04
WB RM  8 Pyrene 8.E-04 8.E-04
WB RM  8 Total Carcinogenic PAHs --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND
WB RM  8 Dibutyl phthalate ND
WB RM  8 Diethyl phthalate ND
WB RM  8 Di-n-octyl phthalate ND

WB RM  8 Semi-Volatile Organic Compounds
WB RM  8 Benzoic acid 6.E-05
WB RM  8 Benzyl alcohol 3.E-05 3.E-05
WB RM  8 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  8 Dibenzofuran 3.E-05 3.E-05
WB RM  8 Hexachlorobenzene 1.E-03 1.E-03
WB RM  8 Hexachlorobutadiene 1.E-04 1.E-04
WB RM  8 Phenols
WB RM  8 4-Methylphenol 1.E-03 1.E-03 1.E-03
WB RM  8 4-Nitrophenol 1.E-03 1.E-03 1.E-03
WB RM  8 Phenol ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 2.E+01 2.E+01
WB RM  8 Total PCB Congeners --
WB RM  8 Total PCBs, Adjusted 1.E+01 1.E+01
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB RM  8 Total PCB TEQ 3.E+00 3.E+00
WB RM  8 Total TEQ 5.E+00 5.E+00
WB RM  8 Pesticides
WB RM  8 Aldrin 3.E-04 3.E-04
WB RM  8 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  8 beta-Hexachlorocyclohexane 1.E-05 1.E-05
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  8 Dieldrin 7.E-02 7.E-02
WB RM  8 Endrin 2.E-05 2.E-05
WB RM  8 Endrin aldehyde ND
WB RM  8 Endrin ketone ND
WB RM  8 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
WB RM  8 Heptachlor ND
WB RM  8 Heptachlor epoxide 4.E-03 4.E-03
WB RM  8 Total Chlordanes 1.E-02 1.E-02
WB RM  8 Total DDD 1.E-01 1.E-01
WB RM  8 Total DDE 2.E-01 2.E-01
WB RM  8 Total DDT 8.E-02 8.E-02
WB RM  8 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 5.E-02 4.E-02 4.E-03 2.E-02 5.E-01 6.E-03 5.E-01 1.E+01 4.E-04 5.E+00
WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 4.E-03 4.E-03
WB RM 8 SIL Antimony ND
WB RM 8 SIL Arsenic, inorganic 3.E-02 3.E-02
WB RM 8 SIL Cadmium 4.E-03 4.E-03
WB RM 8 SIL Chromium 4.E-04
WB RM 8 SIL Copper 1.E-02 1.E-02
WB RM 8 SIL Lead --
WB RM 8 SIL Manganese 6.E-03 6.E-03
WB RM 8 SIL Mercury 4.E-01 4.E-01
WB RM 8 SIL Nickel ND
WB RM 8 SIL Selenium ND
WB RM 8 SIL Silver ND
WB RM 8 SIL Thallium 2.E-02 2.E-02 2.E-02
WB RM 8 SIL Zinc 2.E-02 2.E-02
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA
WB RM 8 SIL Tributyltin ion NA
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA
WB RM 8 SIL 2-Methylnaphthalene 5.E-03 5.E-03
WB RM 8 SIL Acenaphthene 3.E-04 3.E-04
WB RM 8 SIL Acenaphthylene ND
WB RM 8 SIL Anthracene ND
WB RM 8 SIL Benzo(a)anthracene ND
WB RM 8 SIL Benzo(a)pyrene ND
WB RM 8 SIL Benzo(b)fluoranthene ND
WB RM 8 SIL Benzo(g,h,i)perylene ND
WB RM 8 SIL Benzo(k)fluoranthene ND
WB RM 8 SIL Chrysene ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND
WB RM 8 SIL Dibenzothiophene NA
WB RM 8 SIL Fluoranthene ND
WB RM 8 SIL Fluorene ND
WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND
WB RM 8 SIL Naphthalene ND
WB RM 8 SIL Phenanthrene ND
WB RM 8 SIL Pyrene ND
WB RM 8 SIL Total Carcinogenic PAHs --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND
WB RM 8 SIL Dibutyl phthalate ND
WB RM 8 SIL Diethyl phthalate ND
WB RM 8 SIL Di-n-octyl phthalate ND

WB RM 8 SIL Semi-Volatile Organic Compounds
WB RM 8 SIL Benzoic acid ND
WB RM 8 SIL Benzyl alcohol ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND
WB RM 8 SIL Dibenzofuran ND
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM 8 SIL Hexachlorobenzene ND
WB RM 8 SIL Hexachlorobutadiene ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND
WB RM 8 SIL 4-Nitrophenol ND
WB RM 8 SIL Phenol ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 1.E+02 1.E+02
WB RM 8 SIL Total PCB Congeners --
WB RM 8 SIL Total PCBs, Adjusted 1.E+02 1.E+02
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB RM 8 SIL Total PCB TEQ 7.E+00 7.E+00
WB RM 8 SIL Total TEQ 8.E+00 8.E+00
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND
WB RM 8 SIL Dieldrin ND
WB RM 8 SIL Endrin ND
WB RM 8 SIL Endrin aldehyde ND
WB RM 8 SIL Endrin ketone ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND
WB RM 8 SIL Heptachlor ND
WB RM 8 SIL Heptachlor epoxide ND
WB RM 8 SIL Total Chlordanes ND
WB RM 8 SIL Total DDD 3.E-02 3.E-02
WB RM 8 SIL Total DDE 9.E-02 9.E-02
WB RM 8 SIL Total DDT 1.E-02 1.E-02
WB RM 8 SIL Total Endosulfan 2.E-03 2.E-03 2.E-03 2.E-03

Exposure Point Total 5.E-02 3.E-02 4.E-03 1.E-02 4.E-01 2.E-03 1.E-01 1.E+02 5.E-03 8.E+00
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  9 Metals
WB RM  9 Aluminum 5.E-03 5.E-03
WB RM  9 Antimony 7.E-03 7.E-03
WB RM  9 Arsenic, inorganic 4.E-02 4.E-02
WB RM  9 Cadmium 1.E-03 1.E-03
WB RM  9 Chromium 1.E-04
WB RM  9 Copper 2.E-02 2.E-02
WB RM  9 Lead --
WB RM  9 Manganese 1.E-02 1.E-02
WB RM  9 Mercury 8.E-01 8.E-01
WB RM  9 Nickel 4.E-03 4.E-03
WB RM  9 Selenium 3.E-02 3.E-02
WB RM  9 Silver 2.E-04 2.E-04
WB RM  9 Thallium 4.E-02 4.E-02 4.E-02
WB RM  9 Zinc 2.E-02 2.E-02
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 7.E-04 7.E-04
WB RM  9 Tributyltin ion ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 2.E-05
WB RM  9 2-Methylnaphthalene 7.E-04 7.E-04
WB RM  9 Acenaphthene 3.E-05 3.E-05
WB RM  9 Acenaphthylene 9.E-06 9.E-06
WB RM  9 Anthracene 3.E-06
WB RM  9 Benzo(a)anthracene --
WB RM  9 Benzo(a)pyrene --
WB RM  9 Benzo(b)fluoranthene --
WB RM  9 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB RM  9 Benzo(k)fluoranthene --
WB RM  9 Chrysene --
WB RM  9 Dibenzo(a,h)anthracene ND
WB RM  9 Dibenzothiophene 2.E-05 2.E-05
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  9 Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
WB RM  9 Fluorene 7.E-05 7.E-05
WB RM  9 Indeno(1,2,3-cd)pyrene --
WB RM  9 Naphthalene 1.E-04 1.E-04
WB RM  9 Phenanthrene 2.E-04 2.E-04
WB RM  9 Pyrene 4.E-05 4.E-05
WB RM  9 Total Carcinogenic PAHs --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND
WB RM  9 Dibutyl phthalate ND
WB RM  9 Diethyl phthalate ND
WB RM  9 Di-n-octyl phthalate ND

WB RM  9 Semi-Volatile Organic Compounds
WB RM  9 Benzoic acid 6.E-05
WB RM  9 Benzyl alcohol 3.E-05 3.E-05
WB RM  9 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  9 Dibenzofuran 3.E-05 3.E-05
WB RM  9 Hexachlorobenzene 2.E-03 2.E-03
WB RM  9 Hexachlorobutadiene ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 1.E-03 1.E-03 1.E-03
WB RM  9 4-Nitrophenol ND
WB RM  9 Phenol ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 2.E+01 2.E+01
WB RM  9 Total PCB Congeners --
WB RM  9 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB RM  9 Total PCB TEQ 6.E+00 6.E+00
WB RM  9 Total TEQ 7.E+00 7.E+00
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  9 Pesticides
WB RM  9 Aldrin 6.E-04 6.E-04
WB RM  9 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB RM  9 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  9 Dieldrin 3.E-02 3.E-02
WB RM  9 Endrin 5.E-05 5.E-05
WB RM  9 Endrin aldehyde ND
WB RM  9 Endrin ketone 7.E-06 7.E-06
WB RM  9 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
WB RM  9 Heptachlor ND
WB RM  9 Heptachlor epoxide 5.E-03 5.E-03
WB RM  9 Total Chlordanes 2.E-02 2.E-02
WB RM  9 Total DDD 4.E-02 4.E-02
WB RM  9 Total DDE 1.E-01 1.E-01
WB RM  9 Total DDT 8.E-03 8.E-03
WB RM  9 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 6.E-02 4.E-02 1.E-03 2.E-02 8.E-01 3.E-02 3.E-01 2.E+01 7.E-04 7.E+00
WB RM  10 Metals
WB RM  10 Aluminum 5.E-03 5.E-03
WB RM  10 Antimony 7.E+00 7.E+00
WB RM  10 Arsenic, inorganic 4.E-02 4.E-02
WB RM  10 Cadmium 9.E-02 9.E-02
WB RM  10 Chromium 5.E-05
WB RM  10 Copper 2.E-02 2.E-02
WB RM  10 Lead --
WB RM  10 Manganese 1.E-02 1.E-02
WB RM  10 Mercury 6.E-01 6.E-01
WB RM  10 Nickel 4.E-03 4.E-03
WB RM  10 Selenium ND
WB RM  10 Silver 6.E-03 6.E-03
WB RM  10 Thallium 4.E-02 4.E-02 4.E-02
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  10 Zinc 2.E-02 2.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 7.E-04 7.E-04
WB RM  10 Tributyltin ion ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 2.E-05
WB RM  10 2-Methylnaphthalene 6.E-04 6.E-04
WB RM  10 Acenaphthene 8.E-05 8.E-05
WB RM  10 Acenaphthylene 2.E-06 2.E-06
WB RM  10 Anthracene 1.E-06
WB RM  10 Benzo(a)anthracene ND
WB RM  10 Benzo(a)pyrene ND
WB RM  10 Benzo(b)fluoranthene ND
WB RM  10 Benzo(g,h,i)perylene ND
WB RM  10 Benzo(k)fluoranthene ND
WB RM  10 Chrysene ND
WB RM  10 Dibenzo(a,h)anthracene ND
WB RM  10 Dibenzothiophene ND
WB RM  10 Fluoranthene ND
WB RM  10 Fluorene 6.E-05 6.E-05
WB RM  10 Indeno(1,2,3-cd)pyrene ND
WB RM  10 Naphthalene 7.E-05 7.E-05
WB RM  10 Phenanthrene 9.E-05 9.E-05
WB RM  10 Pyrene ND
WB RM  10 Total Carcinogenic PAHs --
WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 7.E-02 7.E-02
WB RM  10 Dibutyl phthalate ND
WB RM  10 Diethyl phthalate ND
WB RM  10 Di-n-octyl phthalate ND
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  10 Semi-Volatile Organic Compounds
WB RM  10 Benzoic acid 4.E-05
WB RM  10 Benzyl alcohol 3.E-05 3.E-05
WB RM  10 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  10 Dibenzofuran 2.E-05 2.E-05
WB RM  10 Hexachlorobenzene 1.E-03 1.E-03
WB RM  10 Hexachlorobutadiene 5.E-06 5.E-06
WB RM  10 Phenols
WB RM  10 4-Methylphenol 1.E-03 1.E-03 1.E-03
WB RM  10 4-Nitrophenol ND
WB RM  10 Phenol 4.E-04 4.E-04 4.E-04
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA
WB RM  10 Total PCB Congeners --
WB RM  10 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB RM  10 Total PCB TEQ 4.E+00 4.E+00
WB RM  10 Total TEQ 5.E+00 5.E+00
WB RM  10 Pesticides
WB RM  10 Aldrin 3.E-04 3.E-04
WB RM  10 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  10 beta-Hexachlorocyclohexane ND
WB RM  10 Dieldrin 2.E-02 2.E-02
WB RM  10 Endrin 2.E-05 2.E-05
WB RM  10 Endrin aldehyde 8.E-06 8.E-06
WB RM  10 Endrin ketone 2.E-05 2.E-05
WB RM  10 gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
WB RM  10 Heptachlor 1.E-05 1.E-05
WB RM  10 Heptachlor epoxide 3.E-03 3.E-03
WB RM  10 Total Chlordanes 9.E-03 9.E-03
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  10 Total DDD 4.E-02 4.E-02
WB RM  10 Total DDE 9.E-02 9.E-02
WB RM  10 Total DDT 4.E-02 4.E-02
WB RM  10 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 7.E+00 5.E-02 9.E-02 2.E-02 6.E-01 6.E-03 3.E-01 2.E+01 6.E-04 5.E+00 4.E-04
WB RM  11 Metals
WB RM  11 Aluminum 3.E-03 3.E-03
WB RM  11 Antimony ND
WB RM  11 Arsenic, inorganic 3.E-02 3.E-02
WB RM  11 Cadmium 6.E-03 6.E-03
WB RM  11 Chromium ND
WB RM  11 Copper 1.E-02 1.E-02
WB RM  11 Lead --
WB RM  11 Manganese 8.E-03 8.E-03
WB RM  11 Mercury 6.E-01 6.E-01
WB RM  11 Nickel 4.E-03 4.E-03
WB RM  11 Selenium 1.E-01 1.E-01
WB RM  11 Silver 3.E-04 3.E-04
WB RM  11 Thallium 2.E-02 2.E-02 2.E-02
WB RM  11 Zinc 2.E-02 2.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 6.E-04 6.E-04
WB RM  11 Tributyltin ion ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 8.E-06
WB RM  11 2-Methylnaphthalene 2.E-04 2.E-04
WB RM  11 Acenaphthene 4.E-05 4.E-05
WB RM  11 Acenaphthylene 1.E-06 1.E-06
WB RM  11 Anthracene 2.E-06
WB RM  11 Benzo(a)anthracene ND
WB RM  11 Benzo(a)pyrene ND
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  11 Benzo(b)fluoranthene ND
WB RM  11 Benzo(g,h,i)perylene ND
WB RM  11 Benzo(k)fluoranthene ND
WB RM  11 Chrysene ND
WB RM  11 Dibenzo(a,h)anthracene ND
WB RM  11 Dibenzothiophene 1.E-05 1.E-05
WB RM  11 Fluoranthene ND
WB RM  11 Fluorene 6.E-05 6.E-05
WB RM  11 Indeno(1,2,3-cd)pyrene ND
WB RM  11 Naphthalene 4.E-05 4.E-05
WB RM  11 Phenanthrene 1.E-04 1.E-04
WB RM  11 Pyrene ND
WB RM  11 Total Carcinogenic PAHs --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 7.E-02 7.E-02
WB RM  11 Dibutyl phthalate 2.E-04 2.E-04
WB RM  11 Diethyl phthalate ND
WB RM  11 Di-n-octyl phthalate ND

WB RM  11 Semi-Volatile Organic Compounds
WB RM  11 Benzoic acid 7.E-05
WB RM  11 Benzyl alcohol 1.E-05 1.E-05
WB RM  11 Bis(2-chloroethoxy) methane 3.E-03 3.E-03
WB RM  11 Dibenzofuran 3.E-05 3.E-05
WB RM  11 Hexachlorobenzene 1.E-03 1.E-03
WB RM  11 Hexachlorobutadiene 2.E-06 2.E-06
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND
WB RM  11 4-Nitrophenol 1.E-03 1.E-03 1.E-03
WB RM  11 Phenol ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  11 Total PCB Congeners --
WB RM  11 Total PCBs, Adjusted 2.E+02 2.E+02
WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB RM  11 Total PCB TEQ 2.E+01 2.E+01
WB RM  11 Total TEQ 2.E+01 2.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 2.E-04 2.E-04
WB RM  11 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  11 beta-Hexachlorocyclohexane 9.E-06 9.E-06
WB RM  11 Dieldrin 2.E-02 2.E-02
WB RM  11 Endrin 8.E-05 8.E-05
WB RM  11 Endrin aldehyde ND
WB RM  11 Endrin ketone 5.E-06 5.E-06
WB RM  11 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
WB RM  11 Heptachlor 9.E-06 9.E-06
WB RM  11 Heptachlor epoxide 3.E-03 3.E-03
WB RM  11 Total Chlordanes 9.E-03 9.E-03
WB RM  11 Total DDD 6.E-03 6.E-03
WB RM  11 Total DDE 5.E-02 5.E-02
WB RM  11 Total DDT 7.E-03 7.E-03
WB RM  11 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 4.E-02 3.E-02 6.E-03 1.E-02 6.E-01 1.E-01 2.E-01 2.E+02 2.E-04 2.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 3.E-03 3.E-03
WB Study Area Wide Antimony 6.E-01 6.E-01
WB Study Area Wide Arsenic, inorganic 4.E-02 4.E-02
WB Study Area Wide Cadmium 2.E-02 2.E-02
WB Study Area Wide Chromium 1.E-04
WB Study Area Wide Copper 1.E-02 1.E-02
WB Study Area Wide Lead --
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB Study Area Wide Manganese 6.E-03 6.E-03
WB Study Area Wide Mercury 5.E-01 5.E-01
WB Study Area Wide Nickel 3.E-03 3.E-03
WB Study Area Wide Selenium 1.E-01 1.E-01
WB Study Area Wide Silver 7.E-04 7.E-04
WB Study Area Wide Thallium 3.E-02 3.E-02 3.E-02
WB Study Area Wide Zinc 2.E-02 2.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 1.E-03 1.E-03
WB Study Area Wide Tributyltin ion 2.E-03 2.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 2.E-05
WB Study Area Wide 2-Methylnaphthalene 2.E-03 2.E-03
WB Study Area Wide Acenaphthene 2.E-04 2.E-04
WB Study Area Wide Acenaphthylene 8.E-06 8.E-06
WB Study Area Wide Anthracene 5.E-06
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 1.E-05 1.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Chrysene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 4.E-05 4.E-05
WB Study Area Wide Fluoranthene 9.E-05 9.E-05 9.E-05 9.E-05
WB Study Area Wide Fluorene 2.E-04 2.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 5.E-04 5.E-04
WB Study Area Wide Phenanthrene 3.E-04 3.E-04
WB Study Area Wide Pyrene 1.E-04 1.E-04
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 2.E-01 2.E-01
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB Study Area Wide Dibutyl phthalate 2.E-04 2.E-04
WB Study Area Wide Diethyl phthalate 6.E-06 6.E-06
WB Study Area Wide Di-n-octyl phthalate 1.E-02 1.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 6.E-05
WB Study Area Wide Benzyl alcohol 3.E-05 3.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 3.E-03 3.E-03
WB Study Area Wide Dibenzofuran 2.E-04 2.E-04
WB Study Area Wide Hexachlorobenzene 2.E-03 2.E-03
WB Study Area Wide Hexachlorobutadiene 1.E-04 1.E-04
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 1.E-03 1.E-03 1.E-03
WB Study Area Wide 4-Nitrophenol 9.E-04 9.E-04 9.E-04
WB Study Area Wide Phenol 4.E-04 4.E-04 4.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 6.E+01 6.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 5.E+01 5.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB Study Area Wide Total PCB TEQ 5.E+00 5.E+00
WB Study Area Wide Total TEQ 1.E+01 1.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 4.E-04 4.E-04
WB Study Area Wide alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB Study Area Wide Dieldrin 3.E-02 3.E-02
WB Study Area Wide Endrin 5.E-05 5.E-05
WB Study Area Wide Endrin aldehyde 1.E-05 1.E-05
WB Study Area Wide Endrin ketone 2.E-05 2.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
WB Study Area Wide Heptachlor 1.E-05 1.E-05
WB Study Area Wide Heptachlor epoxide 4.E-03 4.E-03
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB Study Area Wide Total Chlordanes 1.E-02 1.E-02
WB Study Area Wide Total DDD 7.E-02 7.E-02
WB Study Area Wide Total DDE 1.E-01 1.E-01
WB Study Area Wide Total DDT 1.E-01 1.E-01
WB Study Area Wide Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 7.E-01 4.E-02 2.E-02 1.E-02 5.E-01 1.E-01 6.E-01 5.E+01 2.E-03 1.E+01 4.E-04
F RM  2 Metals
F RM  2 Aluminum 7.E-04 7.E-04
F RM  2 Antimony ND
F RM  2 Arsenic, inorganic 5.E-02 5.E-02
F RM  2 Cadmium ND
F RM  2 Chromium 6.E-05
F RM  2 Copper 4.E-03 4.E-03
F RM  2 Lead --
F RM  2 Manganese 2.E-03 2.E-03
F RM  2 Mercury 3.E-01 3.E-01
F RM  2 Nickel 3.E-03 3.E-03
F RM  2 Selenium ND
F RM  2 Silver 2.E-04 2.E-04
F RM  2 Thallium 5.E-02 5.E-02 5.E-02
F RM  2 Zinc 1.E-02 1.E-02
F RM  2 Butyltins
F RM  2 Dibutyltin ion 5.E-04 5.E-04
F RM  2 Tributyltin ion ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 8.E-06
F RM  2 2-Methylnaphthalene 2.E-04 2.E-04
F RM  2 Acenaphthene ND
F RM  2 Acenaphthylene 2.E-06 2.E-06
F RM  2 Anthracene 9.E-07
F RM  2 Benzo(a)anthracene ND
F RM  2 Benzo(a)pyrene ND
F RM  2 Benzo(b)fluoranthene ND
F RM  2 Benzo(g,h,i)perylene ND
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  2 Benzo(k)fluoranthene ND
F RM  2 Chrysene ND
F RM  2 Dibenzo(a,h)anthracene ND
F RM  2 Dibenzothiophene 3.E-06 3.E-06
F RM  2 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F RM  2 Fluorene ND
F RM  2 Indeno(1,2,3-cd)pyrene ND
F RM  2 Naphthalene 2.E-05 2.E-05
F RM  2 Phenanthrene ND
F RM  2 Pyrene ND
F RM  2 Total Carcinogenic PAHs --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND
F RM  2 Dibutyl phthalate ND
F RM  2 Diethyl phthalate ND

F RM  2 Semi-Volatile Organic Compounds
F RM  2 Benzyl alcohol ND
F RM  2 Hexachlorobenzene 2.E-04 2.E-04
F RM  2 Hexachlorobutadiene ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA
F RM  2 Total PCB Congeners --
F RM  2 Total PCBs, Adjusted 4.E+00 4.E+00
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 1.E-01 1.E-01
F RM  2 Total PCB TEQ 8.E-01 8.E-01
F RM  2 Total TEQ 9.E-01 9.E-01
F RM  2 Pesticides
F RM  2 Aldrin 1.E-04 1.E-04
F RM  2 alpha-Hexachlorocyclohexane 3.E-07 3.E-07
F RM  2 beta-Hexachlorocyclohexane ND
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  2 Dieldrin 4.E-03 4.E-03
F RM  2 Endrin 1.E-05 1.E-05
F RM  2 Endrin aldehyde ND
F RM  2 Endrin ketone ND
F RM  2 gamma-Hexachlorocyclohexane ND
F RM  2 Heptachlor ND
F RM  2 Heptachlor epoxide 1.E-03 1.E-03
F RM  2 Total Chlordanes 1.E-03 1.E-03
F RM  2 Total DDD 3.E-03 3.E-03
F RM  2 Total DDE 1.E-02 1.E-02
F RM  2 Total DDT 7.E-04 7.E-04
F RM  2 Total Endosulfan 8.E-06 8.E-06 8.E-06 8.E-06

Exposure Point Total 6.E-02 5.E-02 2.E-05 4.E-03 3.E-01 3.E-03 7.E-02 4.E+00 2.E-04 9.E-01
F RM  3 Metals
F RM  3 Aluminum 2.E-03 2.E-03
F RM  3 Antimony ND
F RM  3 Arsenic, inorganic 5.E-02 5.E-02
F RM  3 Cadmium ND
F RM  3 Chromium ND
F RM  3 Copper 1.E-02 1.E-02
F RM  3 Lead --
F RM  3 Manganese 1.E-03 1.E-03
F RM  3 Mercury 8.E-01 8.E-01
F RM  3 Nickel 3.E-03 3.E-03
F RM  3 Selenium ND
F RM  3 Silver ND
F RM  3 Thallium 7.E-02 7.E-02 7.E-02
F RM  3 Zinc 1.E-02 1.E-02
F RM  3 Butyltins
F RM  3 Dibutyltin ion 6.E-04 6.E-04
F RM  3 Tributyltin ion 9.E-04 9.E-04
F RM  3 PAHs
F RM  3 1-Methylnaphthalene 2.E-05
F RM  3 2-Methylnaphthalene 3.E-04 3.E-04
F RM  3 Acenaphthene ND
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  3 Acenaphthylene 1.E-06 1.E-06
F RM  3 Anthracene 1.E-06
F RM  3 Benzo(a)anthracene --
F RM  3 Benzo(a)pyrene ND
F RM  3 Benzo(b)fluoranthene ND
F RM  3 Benzo(g,h,i)perylene ND
F RM  3 Benzo(k)fluoranthene ND
F RM  3 Chrysene --
F RM  3 Dibenzo(a,h)anthracene ND
F RM  3 Dibenzothiophene 5.E-06 5.E-06
F RM  3 Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
F RM  3 Fluorene ND
F RM  3 Indeno(1,2,3-cd)pyrene ND
F RM  3 Naphthalene 2.E-05 2.E-05
F RM  3 Phenanthrene 4.E-05 4.E-05
F RM  3 Pyrene 7.E-05 7.E-05
F RM  3 Total Carcinogenic PAHs --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND
F RM  3 Dibutyl phthalate ND
F RM  3 Diethyl phthalate ND

F RM  3 Semi-Volatile Organic Compounds
F RM  3 Benzyl alcohol ND
F RM  3 Hexachlorobenzene 3.E-04 3.E-04
F RM  3 Hexachlorobutadiene 1.E-05 1.E-05
F RM  3 Phenols
F RM  3 4-Nitrophenol ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 1.E+00 1.E+00
F RM  3 Total PCB Congeners --
F RM  3 Total PCBs, Adjusted 9.E-01 9.E-01
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 1.E-01 1.E-01
F RM  3 Total PCB TEQ 2.E-01 2.E-01
F RM  3 Total TEQ 4.E-01 4.E-01
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  3 Pesticides
F RM  3 Aldrin 8.E-05 8.E-05
F RM  3 alpha-Hexachlorocyclohexane 2.E-07 2.E-07
F RM  3 beta-Hexachlorocyclohexane 4.E-03 4.E-03
F RM  3 Dieldrin 3.E-02 3.E-02
F RM  3 Endrin ND
F RM  3 Endrin aldehyde 3.E-03 3.E-03
F RM  3 Endrin ketone ND
F RM  3 gamma-Hexachlorocyclohexane ND
F RM  3 Heptachlor ND
F RM  3 Heptachlor epoxide 9.E-04 9.E-04
F RM  3 Total Chlordanes 7.E-03 7.E-03
F RM  3 Total DDD 4.E-03 4.E-03
F RM  3 Total DDE 2.E-02 2.E-02
F RM  3 Total DDT 1.E-02 1.E-02
F RM  3 Total Endosulfan ND

Exposure Point Total 9.E-02 5.E-02 2.E-04 1.E-02 8.E-01 3.E-03 2.E-01 9.E-01 3.E-04 4.E-01
F RM  4 Metals
F RM  4 Aluminum 7.E-04 7.E-04
F RM  4 Antimony ND
F RM  4 Arsenic, inorganic 3.E-02 3.E-02
F RM  4 Cadmium ND
F RM  4 Chromium ND
F RM  4 Copper 4.E-03 4.E-03
F RM  4 Lead --
F RM  4 Manganese 2.E-03 2.E-03
F RM  4 Mercury 1.E+00 1.E+00
F RM  4 Nickel 2.E-03 2.E-03
F RM  4 Selenium ND
F RM  4 Silver ND
F RM  4 Thallium 3.E-02 3.E-02 3.E-02
F RM  4 Zinc 1.E-02 1.E-02
F RM  4 Butyltins
F RM  4 Dibutyltin ion 1.E-03 1.E-03
F RM  4 Tributyltin ion 1.E-03 1.E-03
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  4 PAHs
F RM  4 1-Methylnaphthalene 4.E-06
F RM  4 2-Methylnaphthalene 1.E-04 1.E-04
F RM  4 Acenaphthene ND
F RM  4 Acenaphthylene 2.E-06 2.E-06
F RM  4 Anthracene 1.E-06
F RM  4 Benzo(a)anthracene --
F RM  4 Benzo(a)pyrene --
F RM  4 Benzo(b)fluoranthene --
F RM  4 Benzo(g,h,i)perylene 5.E-06 5.E-06
F RM  4 Benzo(k)fluoranthene --
F RM  4 Chrysene --
F RM  4 Dibenzo(a,h)anthracene --
F RM  4 Dibenzothiophene 7.E-06 7.E-06
F RM  4 Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
F RM  4 Fluorene ND
F RM  4 Indeno(1,2,3-cd)pyrene --
F RM  4 Naphthalene 3.E-05 3.E-05
F RM  4 Phenanthrene 7.E-05 7.E-05
F RM  4 Pyrene ND
F RM  4 Total Carcinogenic PAHs --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND
F RM  4 Dibutyl phthalate 2.E-04 2.E-04
F RM  4 Diethyl phthalate 1.E-05 1.E-05

F RM  4 Semi-Volatile Organic Compounds
F RM  4 Benzyl alcohol 2.E-05 2.E-05
F RM  4 Hexachlorobenzene 3.E-04 3.E-04
F RM  4 Hexachlorobutadiene 6.E-06 6.E-06
F RM  4 Phenols
F RM  4 4-Nitrophenol 1.E-03 1.E-03 1.E-03
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA
F RM  4 Total PCB Congeners --
F RM  4 Total PCBs, Adjusted 5.E+00 5.E+00
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  4 Total PCB TEQ 6.E-01 6.E-01
F RM  4 Total TEQ 8.E-01 8.E-01
F RM  4 Pesticides
F RM  4 Aldrin 9.E-05 9.E-05
F RM  4 alpha-Hexachlorocyclohexane 2.E-07 2.E-07
F RM  4 beta-Hexachlorocyclohexane 2.E-06 2.E-06
F RM  4 Dieldrin 4.E-03 4.E-03
F RM  4 Endrin ND
F RM  4 Endrin aldehyde ND
F RM  4 Endrin ketone ND
F RM  4 gamma-Hexachlorocyclohexane ND
F RM  4 Heptachlor ND
F RM  4 Heptachlor epoxide 8.E-04 8.E-04
F RM  4 Total Chlordanes 2.E-03 2.E-03
F RM  4 Total DDD 4.E-03 4.E-03
F RM  4 Total DDE 1.E-02 1.E-02
F RM  4 Total DDT 2.E-03 2.E-03
F RM  4 Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 4.E-02 3.E-02 1.E-04 4.E-03 1.E+00 3.E-03 6.E-02 5.E+00 1.E-04 8.E-01
F RM  5 Metals
F RM  5 Aluminum 2.E-03 2.E-03
F RM  5 Antimony ND
F RM  5 Arsenic, inorganic 3.E-02 3.E-02
F RM  5 Cadmium ND
F RM  5 Chromium ND
F RM  5 Copper 1.E-02 1.E-02
F RM  5 Lead --
F RM  5 Manganese 1.E-03 1.E-03
F RM  5 Mercury 1.E+00 1.E+00
F RM  5 Nickel 5.E-03 5.E-03
F RM  5 Selenium ND
F RM  5 Silver ND
F RM  5 Thallium 2.E-02 2.E-02 2.E-02
F RM  5 Zinc 2.E-02 2.E-02
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  5 Butyltins
F RM  5 Dibutyltin ion 1.E-03 1.E-03
F RM  5 Tributyltin ion ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 4.E-06
F RM  5 2-Methylnaphthalene 1.E-04 1.E-04
F RM  5 Acenaphthene ND
F RM  5 Acenaphthylene 1.E-05 1.E-05
F RM  5 Anthracene 3.E-06
F RM  5 Benzo(a)anthracene --
F RM  5 Benzo(a)pyrene --
F RM  5 Benzo(b)fluoranthene --
F RM  5 Benzo(g,h,i)perylene 3.E-05 3.E-05
F RM  5 Benzo(k)fluoranthene --
F RM  5 Chrysene --
F RM  5 Dibenzo(a,h)anthracene --
F RM  5 Dibenzothiophene 2.E-05 2.E-05
F RM  5 Fluoranthene 9.E-05 9.E-05 9.E-05 9.E-05
F RM  5 Fluorene 2.E-05 2.E-05
F RM  5 Indeno(1,2,3-cd)pyrene --
F RM  5 Naphthalene 7.E-05 7.E-05
F RM  5 Phenanthrene 2.E-04 2.E-04
F RM  5 Pyrene 1.E-04 1.E-04
F RM  5 Total Carcinogenic PAHs --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND
F RM  5 Dibutyl phthalate ND
F RM  5 Diethyl phthalate ND

F RM  5 Semi-Volatile Organic Compounds
F RM  5 Benzyl alcohol 2.E-05 2.E-05
F RM  5 Hexachlorobenzene 2.E-04 2.E-04
F RM  5 Hexachlorobutadiene ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 1.E+00 1.E+00
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  5 Total PCB Congeners --
F RM  5 Total PCBs, Adjusted 7.E-01 7.E-01
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 1.E-01 1.E-01
F RM  5 Total PCB TEQ 2.E-01 2.E-01
F RM  5 Total TEQ 3.E-01 3.E-01
F RM  5 Pesticides
F RM  5 Aldrin ND
F RM  5 alpha-Hexachlorocyclohexane ND
F RM  5 beta-Hexachlorocyclohexane ND
F RM  5 Dieldrin 3.E-03 3.E-03
F RM  5 Endrin ND
F RM  5 Endrin aldehyde 2.E-03 2.E-03
F RM  5 Endrin ketone ND
F RM  5 gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
F RM  5 Heptachlor ND
F RM  5 Heptachlor epoxide 7.E-04 7.E-04
F RM  5 Total Chlordanes 2.E-03 2.E-03
F RM  5 Total DDD 4.E-03 4.E-03
F RM  5 Total DDE 1.E-02 1.E-02
F RM  5 Total DDT 9.E-03 9.E-03
F RM  5 Total Endosulfan 9.E-06 9.E-06 9.E-06 9.E-06

Exposure Point Total 4.E-02 3.E-02 5.E-04 1.E-02 1.E+00 5.E-03 6.E-02 7.E-01 1.E-04 3.E-01
F RM  6 Metals
F RM  6 Aluminum 3.E-03 3.E-03
F RM  6 Antimony ND
F RM  6 Arsenic, inorganic 3.E-02 3.E-02
F RM  6 Cadmium 5.E-04 5.E-04
F RM  6 Chromium ND
F RM  6 Copper 4.E-03 4.E-03
F RM  6 Lead --
F RM  6 Manganese 2.E-03 2.E-03
F RM  6 Mercury 7.E-01 7.E-01
F RM  6 Nickel 1.E-03 1.E-03
F RM  6 Selenium ND
F RM  6 Silver ND
F RM  6 Thallium 3.E-02 3.E-02 3.E-02
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  6 Zinc 1.E-02 1.E-02
F RM  6 Butyltins
F RM  6 Dibutyltin ion 1.E-03 1.E-03
F RM  6 Tributyltin ion 1.E-03 1.E-03
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 8.E-06
F RM  6 2-Methylnaphthalene 2.E-04 2.E-04
F RM  6 Acenaphthene 4.E-05 4.E-05
F RM  6 Acenaphthylene 3.E-06 3.E-06
F RM  6 Anthracene 2.E-06
F RM  6 Benzo(a)anthracene --
F RM  6 Benzo(a)pyrene --
F RM  6 Benzo(b)fluoranthene --
F RM  6 Benzo(g,h,i)perylene 1.E-06 1.E-06
F RM  6 Benzo(k)fluoranthene --
F RM  6 Chrysene --
F RM  6 Dibenzo(a,h)anthracene ND
F RM  6 Dibenzothiophene 2.E-05 2.E-05
F RM  6 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F RM  6 Fluorene 3.E-05 3.E-05
F RM  6 Indeno(1,2,3-cd)pyrene --
F RM  6 Naphthalene 6.E-05 6.E-05
F RM  6 Phenanthrene 1.E-04 1.E-04
F RM  6 Pyrene ND
F RM  6 Total Carcinogenic PAHs --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
F RM  6 Dibutyl phthalate ND
F RM  6 Diethyl phthalate ND

F RM  6 Semi-Volatile Organic Compounds
F RM  6 Benzyl alcohol ND
F RM  6 Hexachlorobenzene 2.E-04 2.E-04
F RM  6 Hexachlorobutadiene ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 9.E-01 9.E-01
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  6 Total PCB Congeners --
F RM  6 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  6 Total PCB TEQ 2.E-01 2.E-01
F RM  6 Total TEQ 3.E-01 3.E-01
F RM  6 Pesticides
F RM  6 Aldrin ND
F RM  6 alpha-Hexachlorocyclohexane ND
F RM  6 beta-Hexachlorocyclohexane ND
F RM  6 Dieldrin 3.E-03 3.E-03
F RM  6 Endrin 5.E-06 5.E-06
F RM  6 Endrin aldehyde ND
F RM  6 Endrin ketone ND
F RM  6 gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
F RM  6 Heptachlor ND
F RM  6 Heptachlor epoxide 6.E-04 6.E-04
F RM  6 Total Chlordanes 4.E-03 4.E-03
F RM  6 Total DDD 8.E-03 8.E-03
F RM  6 Total DDE 1.E-02 1.E-02
F RM  6 Total DDT 7.E-03 7.E-03
F RM  6 Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 4.E-02 3.E-02 6.E-04 4.E-03 7.E-01 1.E-03 6.E-02 2.E+00 2.E-04 3.E-01
F RM  7 Metals
F RM  7 Aluminum 6.E-04 6.E-04
F RM  7 Antimony ND
F RM  7 Arsenic, inorganic 3.E-02 3.E-02
F RM  7 Cadmium ND
F RM  7 Chromium ND
F RM  7 Copper 6.E-03 6.E-03
F RM  7 Lead --
F RM  7 Manganese 2.E-03 2.E-03
F RM  7 Mercury 1.E+00 1.E+00
F RM  7 Nickel 1.E-03 1.E-03
F RM  7 Selenium ND
F RM  7 Silver ND
F RM  7 Thallium 2.E-02 2.E-02 2.E-02
F RM  7 Zinc 1.E-02 1.E-02
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  7 Butyltins
F RM  7 Dibutyltin ion 1.E-03 1.E-03
F RM  7 Tributyltin ion 7.E-04 7.E-04
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 2.E-06
F RM  7 2-Methylnaphthalene 9.E-05 9.E-05
F RM  7 Acenaphthene 2.E-05 2.E-05
F RM  7 Acenaphthylene 2.E-06 2.E-06
F RM  7 Anthracene 1.E-06
F RM  7 Benzo(a)anthracene --
F RM  7 Benzo(a)pyrene ND
F RM  7 Benzo(b)fluoranthene --
F RM  7 Benzo(g,h,i)perylene 1.E-06 1.E-06
F RM  7 Benzo(k)fluoranthene --
F RM  7 Chrysene --
F RM  7 Dibenzo(a,h)anthracene ND
F RM  7 Dibenzothiophene 1.E-05 1.E-05
F RM  7 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F RM  7 Fluorene 2.E-05 2.E-05
F RM  7 Indeno(1,2,3-cd)pyrene --
F RM  7 Naphthalene 3.E-05 3.E-05
F RM  7 Phenanthrene 8.E-05 8.E-05
F RM  7 Pyrene ND
F RM  7 Total Carcinogenic PAHs --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND
F RM  7 Dibutyl phthalate ND
F RM  7 Diethyl phthalate ND

F RM  7 Semi-Volatile Organic Compounds
F RM  7 Benzyl alcohol 3.E-05 3.E-05
F RM  7 Hexachlorobenzene 5.E-04 5.E-04
F RM  7 Hexachlorobutadiene 8.E-05 8.E-05
F RM  7 Phenols
F RM  7 4-Nitrophenol ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA
F RM  7 Total PCB Congeners --
F RM  7 Total PCBs, Adjusted 5.E+00 5.E+00
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 4.E+00 4.E+00
F RM  7 Total PCB TEQ 3.E-01 3.E-01
F RM  7 Total TEQ 4.E+00 4.E+00
F RM  7 Pesticides
F RM  7 Aldrin ND
F RM  7 alpha-Hexachlorocyclohexane ND
F RM  7 beta-Hexachlorocyclohexane 4.E-06 4.E-06
F RM  7 Dieldrin 3.E-03 3.E-03
F RM  7 Endrin 6.E-06 6.E-06
F RM  7 Endrin aldehyde ND
F RM  7 Endrin ketone ND
F RM  7 gamma-Hexachlorocyclohexane ND
F RM  7 Heptachlor ND
F RM  7 Heptachlor epoxide 5.E-04 5.E-04
F RM  7 Total Chlordanes 1.E-03 1.E-03
F RM  7 Total DDD 6.E-02 6.E-02
F RM  7 Total DDE 5.E-02 5.E-02
F RM  7 Total DDT 6.E-02 6.E-02
F RM  7 Total Endosulfan ND

Exposure Point Total 4.E-02 3.E-02 2.E-04 6.E-03 1.E+00 1.E-03 2.E-01 5.E+00 9.E-05 4.E+00
F RM  8 Metals
F RM  8 Aluminum 2.E-03 2.E-03
F RM  8 Antimony ND
F RM  8 Arsenic, inorganic 3.E-02 3.E-02
F RM  8 Cadmium 5.E-04 5.E-04
F RM  8 Chromium ND
F RM  8 Copper 4.E-03 4.E-03
F RM  8 Lead --
F RM  8 Manganese 1.E-03 1.E-03
F RM  8 Mercury 5.E-01 5.E-01
F RM  8 Nickel 1.E-03 1.E-03
F RM  8 Selenium ND
F RM  8 Silver ND
F RM  8 Thallium 3.E-02 3.E-02 3.E-02
F RM  8 Zinc 1.E-02 1.E-02
F RM  8 Butyltins
F RM  8 Dibutyltin ion 8.E-04 8.E-04
F RM  8 Tributyltin ion ND
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  8 PAHs
F RM  8 1-Methylnaphthalene 7.E-06
F RM  8 2-Methylnaphthalene 2.E-04 2.E-04
F RM  8 Acenaphthene ND
F RM  8 Acenaphthylene 2.E-05 2.E-05
F RM  8 Anthracene 6.E-06
F RM  8 Benzo(a)anthracene --
F RM  8 Benzo(a)pyrene --
F RM  8 Benzo(b)fluoranthene --
F RM  8 Benzo(g,h,i)perylene 3.E-05 3.E-05
F RM  8 Benzo(k)fluoranthene --
F RM  8 Chrysene --
F RM  8 Dibenzo(a,h)anthracene --
F RM  8 Dibenzothiophene 2.E-05 2.E-05
F RM  8 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  8 Fluorene 3.E-05 3.E-05
F RM  8 Indeno(1,2,3-cd)pyrene --
F RM  8 Naphthalene 3.E-04 3.E-04
F RM  8 Phenanthrene 3.E-04 3.E-04
F RM  8 Pyrene 2.E-04 2.E-04
F RM  8 Total Carcinogenic PAHs --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND
F RM  8 Dibutyl phthalate ND
F RM  8 Diethyl phthalate ND

F RM  8 Semi-Volatile Organic Compounds
F RM  8 Benzyl alcohol 2.E-05 2.E-05
F RM  8 Hexachlorobenzene 2.E-04 2.E-04
F RM  8 Hexachlorobutadiene ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 2.E+00 2.E+00
F RM  8 Total PCB Congeners --
F RM  8 Total PCBs, Adjusted 1.E+00 1.E+00
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 3.E-01 3.E-01
F RM  8 Total PCB TEQ 2.E-01 2.E-01
F RM  8 Total TEQ 5.E-01 5.E-01
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  8 Pesticides
F RM  8 Aldrin 8.E-05 8.E-05
F RM  8 alpha-Hexachlorocyclohexane ND
F RM  8 beta-Hexachlorocyclohexane ND
F RM  8 Dieldrin 1.E-02 1.E-02
F RM  8 Endrin ND
F RM  8 Endrin aldehyde ND
F RM  8 Endrin ketone ND
F RM  8 gamma-Hexachlorocyclohexane 5.E-06 5.E-06 5.E-06
F RM  8 Heptachlor ND
F RM  8 Heptachlor epoxide 6.E-04 6.E-04
F RM  8 Total Chlordanes 5.E-03 5.E-03
F RM  8 Total DDD 1.E-02 1.E-02
F RM  8 Total DDE 2.E-02 2.E-02
F RM  8 Total DDT 1.E-02 1.E-02
F RM  8 Total Endosulfan 6.E-06 6.E-06 6.E-06 6.E-06

Exposure Point Total 4.E-02 3.E-02 1.E-03 4.E-03 5.E-01 2.E-03 9.E-02 1.E+00 2.E-04 5.E-01
F RM  9 Metals
F RM  9 Aluminum 2.E-03 2.E-03
F RM  9 Antimony 6.E-03 6.E-03
F RM  9 Arsenic, inorganic 3.E-02 3.E-02
F RM  9 Cadmium ND
F RM  9 Chromium 3.E-04
F RM  9 Copper 5.E-03 5.E-03
F RM  9 Lead --
F RM  9 Manganese 2.E-03 2.E-03
F RM  9 Mercury 2.E+00 2.E+00
F RM  9 Nickel 2.E-03 2.E-03
F RM  9 Selenium ND
F RM  9 Silver ND
F RM  9 Thallium 2.E-02 2.E-02 2.E-02
F RM  9 Zinc 1.E-02 1.E-02
F RM  9 Butyltins
F RM  9 Dibutyltin ion 9.E-04 9.E-04
F RM  9 Tributyltin ion ND
F RM  9 PAHs
F RM  9 1-Methylnaphthalene 2.E-06
F RM  9 2-Methylnaphthalene 1.E-04 1.E-04
F RM  9 Acenaphthene ND
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  9 Acenaphthylene 4.E-06 4.E-06
F RM  9 Anthracene 9.E-07
F RM  9 Benzo(a)anthracene --
F RM  9 Benzo(a)pyrene --
F RM  9 Benzo(b)fluoranthene --
F RM  9 Benzo(g,h,i)perylene 1.E-05 1.E-05
F RM  9 Benzo(k)fluoranthene --
F RM  9 Chrysene --
F RM  9 Dibenzo(a,h)anthracene ND
F RM  9 Dibenzothiophene 5.E-06 5.E-06
F RM  9 Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
F RM  9 Fluorene ND
F RM  9 Indeno(1,2,3-cd)pyrene --
F RM  9 Naphthalene 4.E-05 4.E-05
F RM  9 Phenanthrene 7.E-05 7.E-05
F RM  9 Pyrene 4.E-05 4.E-05
F RM  9 Total Carcinogenic PAHs --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 3.E-03 3.E-03
F RM  9 Dibutyl phthalate ND
F RM  9 Diethyl phthalate ND

F RM  9 Semi-Volatile Organic Compounds
F RM  9 Benzyl alcohol 3.E-05 3.E-05
F RM  9 Hexachlorobenzene 3.E-04 3.E-04
F RM  9 Hexachlorobutadiene ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 2.E+00 2.E+00
F RM  9 Total PCB Congeners --
F RM  9 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  9 Total PCB TEQ 5.E-01 5.E-01
F RM  9 Total TEQ 7.E-01 7.E-01
F RM  9 Pesticides
F RM  9 Aldrin 2.E-04 2.E-04
F RM  9 alpha-Hexachlorocyclohexane 4.E-07 4.E-07
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  9 beta-Hexachlorocyclohexane ND
F RM  9 Dieldrin 9.E-03 9.E-03
F RM  9 Endrin 8.E-06 8.E-06
F RM  9 Endrin aldehyde ND
F RM  9 Endrin ketone ND
F RM  9 gamma-Hexachlorocyclohexane 8.E-06 8.E-06 8.E-06
F RM  9 Heptachlor ND
F RM  9 Heptachlor epoxide 9.E-04 9.E-04
F RM  9 Total Chlordanes 2.E-03 2.E-03
F RM  9 Total DDD 3.E-03 3.E-03
F RM  9 Total DDE 1.E-02 1.E-02
F RM  9 Total DDT 9.E-03 9.E-03
F RM  9 Total Endosulfan 8.E-06 8.E-06 8.E-06 8.E-06

Exposure Point Total 4.E-02 3.E-02 2.E-04 5.E-03 2.E+00 2.E-03 6.E-02 2.E+00 1.E-04 7.E-01
F RM  10 Metals
F RM  10 Aluminum 2.E-03 2.E-03
F RM  10 Antimony ND
F RM  10 Arsenic, inorganic 2.E-02 2.E-02
F RM  10 Cadmium ND
F RM  10 Chromium ND
F RM  10 Copper 4.E-03 4.E-03
F RM  10 Lead --
F RM  10 Manganese 2.E-03 2.E-03
F RM  10 Mercury 1.E+00 1.E+00
F RM  10 Nickel 1.E-03 1.E-03
F RM  10 Selenium ND
F RM  10 Silver ND
F RM  10 Thallium 2.E-02 2.E-02 2.E-02
F RM  10 Zinc 1.E-02 1.E-02
F RM  10 Butyltins
F RM  10 Dibutyltin ion 7.E-04 7.E-04
F RM  10 Tributyltin ion ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 5.E-06
F RM  10 2-Methylnaphthalene 8.E-05 8.E-05
F RM  10 Acenaphthene ND
F RM  10 Acenaphthylene 1.E-06 1.E-06
F RM  10 Anthracene ND
F RM  10 Benzo(a)anthracene ND
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  10 Benzo(a)pyrene ND
F RM  10 Benzo(b)fluoranthene ND
F RM  10 Benzo(g,h,i)perylene ND
F RM  10 Benzo(k)fluoranthene ND
F RM  10 Chrysene ND
F RM  10 Dibenzo(a,h)anthracene ND
F RM  10 Dibenzothiophene ND
F RM  10 Fluoranthene ND
F RM  10 Fluorene ND
F RM  10 Indeno(1,2,3-cd)pyrene ND
F RM  10 Naphthalene 2.E-05 2.E-05
F RM  10 Phenanthrene ND
F RM  10 Pyrene ND
F RM  10 Total Carcinogenic PAHs --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
F RM  10 Dibutyl phthalate ND
F RM  10 Diethyl phthalate ND

F RM  10 Semi-Volatile Organic Compounds
F RM  10 Benzyl alcohol ND
F RM  10 Hexachlorobenzene 2.E-04 2.E-04
F RM  10 Hexachlorobutadiene 3.E-06 3.E-06
F RM  10 Phenols
F RM  10 4-Nitrophenol ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA
F RM  10 Total PCB Congeners --
F RM  10 Total PCBs, Adjusted 3.E+00 3.E+00
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  10 Total PCB TEQ 3.E-01 3.E-01
F RM  10 Total TEQ 5.E-01 5.E-01
F RM  10 Pesticides
F RM  10 Aldrin ND
F RM  10 alpha-Hexachlorocyclohexane 3.E-07 3.E-07
F RM  10 beta-Hexachlorocyclohexane ND
F RM  10 Dieldrin 3.E-03 3.E-03
F RM  10 Endrin 7.E-06 7.E-06
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  10 Endrin aldehyde ND
F RM  10 Endrin ketone 2.E-05 2.E-05
F RM  10 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F RM  10 Heptachlor ND
F RM  10 Heptachlor epoxide 6.E-04 6.E-04
F RM  10 Total Chlordanes 1.E-03 1.E-03
F RM  10 Total DDD 3.E-03 3.E-03
F RM  10 Total DDE 8.E-03 8.E-03
F RM  10 Total DDT 4.E-03 4.E-03
F RM  10 Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 3.E-02 2.E-02 2.E-05 4.E-03 1.E+00 1.E-03 4.E-02 3.E+00 8.E-05 5.E-01
F RM  11 Metals
F RM  11 Aluminum 6.E-04 6.E-04
F RM  11 Antimony ND
F RM  11 Arsenic, inorganic 2.E-02 2.E-02
F RM  11 Cadmium ND
F RM  11 Chromium ND
F RM  11 Copper 5.E-03 5.E-03
F RM  11 Lead --
F RM  11 Manganese 1.E-03 1.E-03
F RM  11 Mercury 9.E-01 9.E-01
F RM  11 Nickel 1.E-03 1.E-03
F RM  11 Selenium 4.E-01 4.E-01
F RM  11 Silver ND
F RM  11 Thallium 2.E-02 2.E-02 2.E-02
F RM  11 Zinc 1.E-02 1.E-02
F RM  11 Butyltins
F RM  11 Dibutyltin ion 4.E-04 4.E-04
F RM  11 Tributyltin ion ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 3.E-06
F RM  11 2-Methylnaphthalene 6.E-05 6.E-05
F RM  11 Acenaphthene ND
F RM  11 Acenaphthylene 1.E-06 1.E-06
F RM  11 Anthracene ND
F RM  11 Benzo(a)anthracene ND
F RM  11 Benzo(a)pyrene ND
F RM  11 Benzo(b)fluoranthene ND
F RM  11 Benzo(g,h,i)perylene ND
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  11 Benzo(k)fluoranthene ND
F RM  11 Chrysene ND
F RM  11 Dibenzo(a,h)anthracene ND
F RM  11 Dibenzothiophene 2.E-06 2.E-06
F RM  11 Fluoranthene ND
F RM  11 Fluorene ND
F RM  11 Indeno(1,2,3-cd)pyrene ND
F RM  11 Naphthalene 2.E-05 2.E-05
F RM  11 Phenanthrene ND
F RM  11 Pyrene ND
F RM  11 Total Carcinogenic PAHs --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND
F RM  11 Dibutyl phthalate 2.E-04 2.E-04
F RM  11 Diethyl phthalate ND

F RM  11 Semi-Volatile Organic Compounds
F RM  11 Benzyl alcohol 2.E-05 2.E-05
F RM  11 Hexachlorobenzene 2.E-04 2.E-04
F RM  11 Hexachlorobutadiene ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA
F RM  11 Total PCB Congeners --
F RM  11 Total PCBs, Adjusted 3.E+01 3.E+01
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  11 Total PCB TEQ 1.E+00 1.E+00
F RM  11 Total TEQ 1.E+00 1.E+00
F RM  11 Pesticides
F RM  11 Aldrin ND
F RM  11 alpha-Hexachlorocyclohexane ND
F RM  11 beta-Hexachlorocyclohexane 4.E-06 4.E-06
F RM  11 Dieldrin 3.E-03 3.E-03
F RM  11 Endrin 2.E-05 2.E-05
F RM  11 Endrin aldehyde ND
F RM  11 Endrin ketone ND
F RM  11 gamma-Hexachlorocyclohexane 9.E-06 9.E-06 9.E-06
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  11 Heptachlor 5.E-06 5.E-06
F RM  11 Heptachlor epoxide 6.E-04 6.E-04
F RM  11 Total Chlordanes 1.E-03 1.E-03
F RM  11 Total DDD 7.E-04 7.E-04
F RM  11 Total DDE 5.E-03 5.E-03
F RM  11 Total DDT 8.E-04 8.E-04
F RM  11 Total Endosulfan 6.E-06 6.E-06 6.E-06 6.E-06

Exposure Point Total 3.E-02 2.E-02 9.E-06 5.E-03 9.E-01 4.E-01 3.E-02 3.E+01 6.E-05 1.E+00
F Study Area Wide Metals
F Study Area Wide Aluminum 1.E-03 1.E-03
F Study Area Wide Antimony 6.E-03 6.E-03
F Study Area Wide Arsenic, inorganic 3.E-02 3.E-02
F Study Area Wide Cadmium 5.E-04 5.E-04
F Study Area Wide Chromium 3.E-04
F Study Area Wide Copper 5.E-03 5.E-03
F Study Area Wide Lead --
F Study Area Wide Manganese 2.E-03 2.E-03
F Study Area Wide Mercury 9.E-01 9.E-01
F Study Area Wide Nickel 2.E-03 2.E-03
F Study Area Wide Selenium 4.E-01 4.E-01
F Study Area Wide Silver 2.E-04 2.E-04
F Study Area Wide Thallium 3.E-02 3.E-02 3.E-02
F Study Area Wide Zinc 1.E-02 1.E-02
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 9.E-04 9.E-04
F Study Area Wide Tributyltin ion 1.E-03 1.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 7.E-06
F Study Area Wide 2-Methylnaphthalene 1.E-04 1.E-04
F Study Area Wide Acenaphthene 4.E-05 4.E-05
F Study Area Wide Acenaphthylene 5.E-06 5.E-06
F Study Area Wide Anthracene 2.E-06
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(a)pyrene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 1.E-05 1.E-05
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Chrysene --
F Study Area Wide Dibenzo(a,h)anthracene --
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F Study Area Wide Dibenzothiophene 9.E-06 9.E-06
F Study Area Wide Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
F Study Area Wide Fluorene 3.E-05 3.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 1.E-04 1.E-04
F Study Area Wide Phenanthrene 1.E-04 1.E-04
F Study Area Wide Pyrene 2.E-04 2.E-04
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 3.E-03 3.E-03
F Study Area Wide Dibutyl phthalate 2.E-04 2.E-04
F Study Area Wide Diethyl phthalate 1.E-05 1.E-05
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 2.E-05 2.E-05
F Study Area Wide Hexachlorobenzene 3.E-04 3.E-04
F Study Area Wide Hexachlorobutadiene 2.E-05 2.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.E-03 1.E-03 1.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 2.E+00 2.E+00
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 1.E+01 1.E+01
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 1.E+00 1.E+00
F Study Area Wide Total PCB TEQ 6.E-01 6.E-01
F Study Area Wide Total TEQ 2.E+00 2.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 1.E-04 1.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 3.E-07 3.E-07
F Study Area Wide beta-Hexachlorocyclohexane 4.E-03 4.E-03
F Study Area Wide Dieldrin 1.E-02 1.E-02
F Study Area Wide Endrin 8.E-06 8.E-06
F Study Area Wide Endrin aldehyde 3.E-03 3.E-03
F Study Area Wide Endrin ketone 2.E-05 2.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 9.E-06 9.E-06 9.E-06
F Study Area Wide Heptachlor 5.E-06 5.E-06
F Study Area Wide Heptachlor epoxide 7.E-04 7.E-04
F Study Area Wide Total Chlordanes 3.E-03 3.E-03
F Study Area Wide Total DDD 2.E-02 2.E-02
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TABLE 5-132.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F Study Area Wide Total DDE 2.E-02 2.E-02
F Study Area Wide Total DDT 2.E-02 2.E-02
F Study Area Wide Total Endosulfan 6.E-06 6.E-06 6.E-06 6.E-06

Exposure Point Total 5.E-02 3.E-02 9.E-04 6.E-03 9.E-01 4.E-01 1.E-01 1.E+01 1.E-04 2.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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WB RM  2 Metals
WB RM  2 Aluminum 2.E-03 2.E-03
WB RM  2 Antimony ND
WB RM  2 Arsenic, inorganic 5.E-02 5.E-02
WB RM  2 Cadmium 1.E-03 1.E-03
WB RM  2 Chromium 4.E-05
WB RM  2 Copper 8.E-03 8.E-03
WB RM  2 Lead --
WB RM  2 Manganese 6.E-03 6.E-03
WB RM  2 Mercury 2.E-01 2.E-01
WB RM  2 Nickel 2.E-03 2.E-03
WB RM  2 Selenium ND
WB RM  2 Silver 1.E-04 1.E-04
WB RM  2 Thallium 5.E-02 5.E-02 5.E-02
WB RM  2 Zinc 2.E-02 2.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 6.E-04 6.E-04
WB RM  2 Tributyltin ion ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 1.E-05
WB RM  2 2-Methylnaphthalene 3.E-04 3.E-04
WB RM  2 Acenaphthene 5.E-05 5.E-05
WB RM  2 Acenaphthylene 4.E-06 4.E-06
WB RM  2 Anthracene 2.E-06
WB RM  2 Benzo(a)anthracene ND
WB RM  2 Benzo(a)pyrene ND
WB RM  2 Benzo(b)fluoranthene ND
WB RM  2 Benzo(g,h,i)perylene ND
WB RM  2 Benzo(k)fluoranthene ND
WB RM  2 Chrysene ND
WB RM  2 Dibenzo(a,h)anthracene ND
WB RM  2 Dibenzothiophene 1.E-05 1.E-05
WB RM  2 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 55



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 Fluorene 5.E-05 5.E-05
WB RM  2 Indeno(1,2,3-cd)pyrene ND
WB RM  2 Naphthalene 4.E-05 4.E-05
WB RM  2 Phenanthrene 2.E-04 2.E-04
WB RM  2 Pyrene ND
WB RM  2 Total Carcinogenic PAHs --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND
WB RM  2 Dibutyl phthalate ND
WB RM  2 Diethyl phthalate ND
WB RM  2 Di-n-octyl phthalate ND

WB RM  2
Semi-Volatile Organic 
Compounds

WB RM  2 Benzoic acid 7.E-05
WB RM  2 Benzyl alcohol 3.E-05 3.E-05
WB RM  2 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  2 Dibenzofuran 2.E-05 2.E-05
WB RM  2 Hexachlorobenzene 1.E-03 1.E-03
WB RM  2 Hexachlorobutadiene ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND
WB RM  2 4-Nitrophenol ND
WB RM  2 Phenol ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA
WB RM  2 Total PCB Congeners --
WB RM  2 Total PCBs, Adjusted 3.E+01 3.E+01
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 6.E-01 6.E-01
WB RM  2 Total PCB TEQ 1.E+01 1.E+01
WB RM  2 Total TEQ 1.E+01 1.E+01
WB RM  2 Pesticides
WB RM  2 Aldrin 2.E-04 2.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  2 beta-Hexachlorocyclohexane ND
WB RM  2 Dieldrin 2.E-02 2.E-02
WB RM  2 Endrin 5.E-05 5.E-05
WB RM  2 Endrin aldehyde ND
WB RM  2 Endrin ketone 2.E-05 2.E-05
WB RM  2 gamma-Hexachlorocyclohexane ND
WB RM  2 Heptachlor ND
WB RM  2 Heptachlor epoxide 6.E-03 6.E-03
WB RM  2 Total Chlordanes 8.E-03 8.E-03
WB RM  2 Total DDD 2.E-02 2.E-02
WB RM  2 Total DDE 6.E-02 6.E-02
WB RM  2 Total DDT 5.E-03 5.E-03
WB RM  2 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Totalb 7.E-02 5.E-02 2.E-03 8.E-03 2.E-01 2.E-03 2.E-01 3.E+01 3.E-04 1.E+01
WB RM  3 Metals
WB RM  3 Aluminum 2.E-03 2.E-03
WB RM  3 Antimony 1.E-03 1.E-03
WB RM  3 Arsenic, inorganic 5.E-02 5.E-02
WB RM  3 Cadmium 2.E-03 2.E-03
WB RM  3 Chromium 5.E-05
WB RM  3 Copper 6.E-03 6.E-03
WB RM  3 Lead --
WB RM  3 Manganese 4.E-03 4.E-03
WB RM  3 Mercury 4.E-01 4.E-01
WB RM  3 Nickel 1.E-03 1.E-03
WB RM  3 Selenium ND
WB RM  3 Silver 1.E-04 1.E-04
WB RM  3 Thallium 5.E-02 5.E-02 5.E-02
WB RM  3 Zinc 2.E-02 2.E-02
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 7.E-04 7.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 Tributyltin ion 1.E-03 1.E-03
WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 2.E-05
WB RM  3 2-Methylnaphthalene 4.E-04 4.E-04
WB RM  3 Acenaphthene 4.E-05 4.E-05
WB RM  3 Acenaphthylene 4.E-06 4.E-06
WB RM  3 Anthracene 3.E-06
WB RM  3 Benzo(a)anthracene --
WB RM  3 Benzo(a)pyrene ND
WB RM  3 Benzo(b)fluoranthene ND
WB RM  3 Benzo(g,h,i)perylene ND
WB RM  3 Benzo(k)fluoranthene ND
WB RM  3 Chrysene --
WB RM  3 Dibenzo(a,h)anthracene ND
WB RM  3 Dibenzothiophene 2.E-05 2.E-05
WB RM  3 Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
WB RM  3 Fluorene 9.E-05 9.E-05
WB RM  3 Indeno(1,2,3-cd)pyrene ND
WB RM  3 Naphthalene 4.E-05 4.E-05
WB RM  3 Phenanthrene 2.E-04 2.E-04
WB RM  3 Pyrene 5.E-05 5.E-05
WB RM  3 Total Carcinogenic PAHs --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND
WB RM  3 Dibutyl phthalate ND
WB RM  3 Diethyl phthalate ND
WB RM  3 Di-n-octyl phthalate 2.E-03 2.E-03

WB RM  3
Semi-Volatile Organic 
Compounds

WB RM  3 Benzoic acid 6.E-05
WB RM  3 Benzyl alcohol 2.E-05 2.E-05
WB RM  3 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  3 Dibenzofuran 2.E-05 2.E-05
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 Hexachlorobenzene 1.E-03 1.E-03
WB RM  3 Hexachlorobutadiene 1.E-05 1.E-05
WB RM  3 Phenols
WB RM  3 4-Methylphenol ND
WB RM  3 4-Nitrophenol ND
WB RM  3 Phenol ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 2.E+01 2.E+01
WB RM  3 Total PCB Congeners --
WB RM  3 Total PCBs, Adjusted 1.E+01 1.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 7.E-01 7.E-01
WB RM  3 Total PCB TEQ 3.E+00 3.E+00
WB RM  3 Total TEQ 3.E+00 3.E+00
WB RM  3 Pesticides
WB RM  3 Aldrin 2.E-04 2.E-04
WB RM  3 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  3 beta-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  3 Dieldrin 2.E-02 2.E-02
WB RM  3 Endrin 3.E-05 3.E-05
WB RM  3 Endrin aldehyde 1.E-05 1.E-05
WB RM  3 Endrin ketone ND
WB RM  3 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB RM  3 Heptachlor 3.E-05 3.E-05
WB RM  3 Heptachlor epoxide 5.E-03 5.E-03
WB RM  3 Total Chlordanes 8.E-03 8.E-03
WB RM  3 Total DDD 2.E-02 2.E-02
WB RM  3 Total DDE 9.E-02 9.E-02
WB RM  3 Total DDT 1.E-02 1.E-02
WB RM  3 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 7.E-02 5.E-02 3.E-03 7.E-03 5.E-01 1.E-03 2.E-01 1.E+01 4.E-04 3.E+00
WB RM  4 Metals
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Aluminum 2.E-03 2.E-03
WB RM  4 Antimony ND
WB RM  4 Arsenic, inorganic 5.E-02 5.E-02
WB RM  4 Cadmium 2.E-03 2.E-03
WB RM  4 Chromium 2.E-04
WB RM  4 Copper 7.E-03 7.E-03
WB RM  4 Lead --
WB RM  4 Manganese 4.E-03 4.E-03
WB RM  4 Mercury 5.E-01 5.E-01
WB RM  4 Nickel 3.E-03 3.E-03
WB RM  4 Selenium ND
WB RM  4 Silver ND
WB RM  4 Thallium 4.E-02 4.E-02 4.E-02
WB RM  4 Zinc 2.E-02 2.E-02
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 8.E-04 8.E-04
WB RM  4 Tributyltin ion 2.E-03 2.E-03
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 8.E-06
WB RM  4 2-Methylnaphthalene 2.E-04 2.E-04
WB RM  4 Acenaphthene 1.E-04 1.E-04
WB RM  4 Acenaphthylene 3.E-06 3.E-06
WB RM  4 Anthracene 1.E-06
WB RM  4 Benzo(a)anthracene --
WB RM  4 Benzo(a)pyrene --
WB RM  4 Benzo(b)fluoranthene --
WB RM  4 Benzo(g,h,i)perylene 3.E-06 3.E-06
WB RM  4 Benzo(k)fluoranthene --
WB RM  4 Chrysene --
WB RM  4 Dibenzo(a,h)anthracene --
WB RM  4 Dibenzothiophene 7.E-06 7.E-06
WB RM  4 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Fluorene 6.E-05 6.E-05
WB RM  4 Indeno(1,2,3-cd)pyrene --
WB RM  4 Naphthalene 3.E-05 3.E-05
WB RM  4 Phenanthrene 2.E-04 2.E-04
WB RM  4 Pyrene 2.E-04 2.E-04
WB RM  4 Total Carcinogenic PAHs --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 6.E-01 6.E-01
WB RM  4 Dibutyl phthalate 9.E-05 9.E-05
WB RM  4 Diethyl phthalate 6.E-06 6.E-06
WB RM  4 Di-n-octyl phthalate 3.E-03 3.E-03

WB RM  4
Semi-Volatile Organic 
Compounds

WB RM  4 Benzoic acid 5.E-05
WB RM  4 Benzyl alcohol 3.E-05 3.E-05
WB RM  4 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  4 Dibenzofuran 2.E-05 2.E-05
WB RM  4 Hexachlorobenzene 1.E-03 1.E-03
WB RM  4 Hexachlorobutadiene 3.E-05 3.E-05
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND
WB RM  4 4-Nitrophenol 9.E-04 9.E-04 9.E-04
WB RM  4 Phenol ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 2.E+01 2.E+01
WB RM  4 Total PCB Congeners --
WB RM  4 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB RM  4 Total PCB TEQ 3.E+00 3.E+00
WB RM  4 Total TEQ 4.E+00 4.E+00
WB RM  4 Pesticides
WB RM  4 Aldrin 3.E-04 3.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB RM  4 beta-Hexachlorocyclohexane 7.E-06 7.E-06
WB RM  4 Dieldrin 2.E-02 2.E-02
WB RM  4 Endrin 4.E-05 4.E-05
WB RM  4 Endrin aldehyde ND
WB RM  4 Endrin ketone ND
WB RM  4 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB RM  4 Heptachlor 9.E-06 9.E-06
WB RM  4 Heptachlor epoxide 5.E-03 5.E-03
WB RM  4 Total Chlordanes 8.E-03 8.E-03
WB RM  4 Total DDD 3.E-02 3.E-02
WB RM  4 Total DDE 1.E-01 1.E-01
WB RM  4 Total DDT 1.E-02 1.E-02
WB RM  4 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 6.E-02 5.E-02 3.E-03 7.E-03 5.E-01 4.E-03 8.E-01 2.E+01 2.E-04 4.E+00
WB RM  5 Metals
WB RM  5 Aluminum 2.E-03 2.E-03
WB RM  5 Antimony ND
WB RM  5 Arsenic, inorganic 4.E-02 4.E-02
WB RM  5 Cadmium 4.E-03 4.E-03
WB RM  5 Chromium 8.E-05
WB RM  5 Copper 7.E-03 7.E-03
WB RM  5 Lead --
WB RM  5 Manganese 5.E-03 5.E-03
WB RM  5 Mercury 5.E-01 5.E-01
WB RM  5 Nickel 1.E-03 1.E-03
WB RM  5 Selenium ND
WB RM  5 Silver ND
WB RM  5 Thallium 3.E-02 3.E-02 3.E-02
WB RM  5 Zinc 2.E-02 2.E-02
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 8.E-04 8.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Tributyltin ion ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 2.E-05
WB RM  5 2-Methylnaphthalene 3.E-04 3.E-04
WB RM  5 Acenaphthene 8.E-05 8.E-05
WB RM  5 Acenaphthylene 8.E-06 8.E-06
WB RM  5 Anthracene 9.E-07
WB RM  5 Benzo(a)anthracene --
WB RM  5 Benzo(a)pyrene --
WB RM  5 Benzo(b)fluoranthene --
WB RM  5 Benzo(g,h,i)perylene 9.E-06 9.E-06
WB RM  5 Benzo(k)fluoranthene --
WB RM  5 Chrysene --
WB RM  5 Dibenzo(a,h)anthracene --
WB RM  5 Dibenzothiophene 6.E-06 6.E-06
WB RM  5 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
WB RM  5 Fluorene 2.E-04 2.E-04
WB RM  5 Indeno(1,2,3-cd)pyrene --
WB RM  5 Naphthalene 6.E-05 6.E-05
WB RM  5 Phenanthrene 5.E-04 5.E-04
WB RM  5 Pyrene 3.E-05 3.E-05
WB RM  5 Total Carcinogenic PAHs --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND
WB RM  5 Dibutyl phthalate ND
WB RM  5 Diethyl phthalate ND
WB RM  5 Di-n-octyl phthalate ND

WB RM  5
Semi-Volatile Organic 
Compounds

WB RM  5 Benzoic acid 5.E-05
WB RM  5 Benzyl alcohol 2.E-05 2.E-05
WB RM  5 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  5 Dibenzofuran 3.E-05 3.E-05
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Hexachlorobenzene 1.E-03 1.E-03
WB RM  5 Hexachlorobutadiene 4.E-05 4.E-05
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND
WB RM  5 4-Nitrophenol ND
WB RM  5 Phenol ND
WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 9.E+00 9.E+00
WB RM  5 Total PCB Congeners --
WB RM  5 Total PCBs, Adjusted 7.E+00 7.E+00
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 9.E-01 9.E-01
WB RM  5 Total PCB TEQ 2.E+00 2.E+00
WB RM  5 Total TEQ 3.E+00 3.E+00
WB RM  5 Pesticides
WB RM  5 Aldrin 4.E-04 4.E-04
WB RM  5 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB RM  5 beta-Hexachlorocyclohexane ND
WB RM  5 Dieldrin 2.E-02 2.E-02
WB RM  5 Endrin 3.E-05 3.E-05
WB RM  5 Endrin aldehyde ND
WB RM  5 Endrin ketone ND
WB RM  5 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB RM  5 Heptachlor ND
WB RM  5 Heptachlor epoxide 5.E-03 5.E-03
WB RM  5 Total Chlordanes 1.E-02 1.E-02
WB RM  5 Total DDD 3.E-02 3.E-02
WB RM  5 Total DDE 9.E-02 9.E-02
WB RM  5 Total DDT 3.E-02 3.E-02
WB RM  5 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 5.E-02 4.E-02 5.E-03 7.E-03 5.E-01 2.E-03 2.E-01 7.E+00 3.E-04 3.E+00
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Metals
WB RM  6 Aluminum 2.E-03 2.E-03
WB RM  6 Antimony 1.E-03 1.E-03
WB RM  6 Arsenic, inorganic 3.E-02 3.E-02
WB RM  6 Cadmium 5.E-03 5.E-03
WB RM  6 Chromium ND
WB RM  6 Copper 9.E-03 9.E-03
WB RM  6 Lead --
WB RM  6 Manganese 4.E-03 4.E-03
WB RM  6 Mercury 4.E-01 4.E-01
WB RM  6 Nickel 2.E-03 2.E-03
WB RM  6 Selenium ND
WB RM  6 Silver 8.E-05 8.E-05
WB RM  6 Thallium 2.E-02 2.E-02 2.E-02
WB RM  6 Zinc 2.E-02 2.E-02
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 9.E-04 9.E-04
WB RM  6 Tributyltin ion 1.E-03 1.E-03
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 4.E-05
WB RM  6 2-Methylnaphthalene 7.E-04 7.E-04
WB RM  6 Acenaphthene 2.E-04 2.E-04
WB RM  6 Acenaphthylene 1.E-05 1.E-05
WB RM  6 Anthracene 6.E-06
WB RM  6 Benzo(a)anthracene --
WB RM  6 Benzo(a)pyrene --
WB RM  6 Benzo(b)fluoranthene --
WB RM  6 Benzo(g,h,i)perylene 2.E-06 2.E-06
WB RM  6 Benzo(k)fluoranthene --
WB RM  6 Chrysene --
WB RM  6 Dibenzo(a,h)anthracene ND
WB RM  6 Dibenzothiophene 8.E-05 8.E-05
WB RM  6 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Fluorene 1.E-04 1.E-04
WB RM  6 Indeno(1,2,3-cd)pyrene --
WB RM  6 Naphthalene 3.E-04 3.E-04
WB RM  6 Phenanthrene 4.E-04 4.E-04
WB RM  6 Pyrene 9.E-05 9.E-05
WB RM  6 Total Carcinogenic PAHs --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
WB RM  6 Dibutyl phthalate ND
WB RM  6 Diethyl phthalate ND
WB RM  6 Di-n-octyl phthalate ND

WB RM  6
Semi-Volatile Organic 
Compounds

WB RM  6 Benzoic acid 5.E-05
WB RM  6 Benzyl alcohol 2.E-05 2.E-05
WB RM  6 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  6 Dibenzofuran 3.E-05 3.E-05
WB RM  6 Hexachlorobenzene 9.E-04 9.E-04
WB RM  6 Hexachlorobutadiene 4.E-05 4.E-05
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND
WB RM  6 4-Nitrophenol 9.E-04 9.E-04 9.E-04
WB RM  6 Phenol ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 6.E+00 6.E+00
WB RM  6 Total PCB Congeners --
WB RM  6 Total PCBs, Adjusted 9.E+00 9.E+00
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 9.E-01 9.E-01
WB RM  6 Total PCB TEQ 2.E+00 2.E+00
WB RM  6 Total TEQ 3.E+00 3.E+00
WB RM  6 Pesticides
WB RM  6 Aldrin 3.E-04 3.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB RM  6 beta-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  6 Dieldrin 2.E-02 2.E-02
WB RM  6 Endrin 3.E-05 3.E-05
WB RM  6 Endrin aldehyde ND
WB RM  6 Endrin ketone ND
WB RM  6 gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
WB RM  6 Heptachlor 9.E-06 9.E-06
WB RM  6 Heptachlor epoxide 4.E-03 4.E-03
WB RM  6 Total Chlordanes 8.E-03 8.E-03
WB RM  6 Total DDD 4.E-02 4.E-02
WB RM  6 Total DDE 8.E-02 8.E-02
WB RM  6 Total DDT 2.E-02 2.E-02
WB RM  6 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 4.E-02 3.E-02 6.E-03 9.E-03 4.E-01 3.E-03 2.E-01 9.E+00 7.E-04 3.E+00
WB RM  7 Metals
WB RM  7 Aluminum 2.E-03 2.E-03
WB RM  7 Antimony ND
WB RM  7 Arsenic, inorganic 4.E-02 4.E-02
WB RM  7 Cadmium 7.E-04 7.E-04
WB RM  7 Chromium 1.E-04
WB RM  7 Copper 8.E-03 8.E-03
WB RM  7 Lead --
WB RM  7 Manganese 6.E-03 6.E-03
WB RM  7 Mercury 5.E-01 5.E-01
WB RM  7 Nickel 2.E-03 2.E-03
WB RM  7 Selenium 2.E-02 2.E-02
WB RM  7 Silver 2.E-04 2.E-04
WB RM  7 Thallium 3.E-02 3.E-02 3.E-02
WB RM  7 Zinc 2.E-02 2.E-02
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 9.E-04 9.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Tributyltin ion 1.E-03 1.E-03
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 2.E-05
WB RM  7 2-Methylnaphthalene 4.E-03 4.E-03
WB RM  7 Acenaphthene 3.E-04 3.E-04
WB RM  7 Acenaphthylene 7.E-06 7.E-06
WB RM  7 Anthracene 3.E-06
WB RM  7 Benzo(a)anthracene --
WB RM  7 Benzo(a)pyrene ND
WB RM  7 Benzo(b)fluoranthene --
WB RM  7 Benzo(g,h,i)perylene 2.E-06 2.E-06
WB RM  7 Benzo(k)fluoranthene --
WB RM  7 Chrysene --
WB RM  7 Dibenzo(a,h)anthracene ND
WB RM  7 Dibenzothiophene 4.E-05 4.E-05
WB RM  7 Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
WB RM  7 Fluorene 3.E-04 3.E-04
WB RM  7 Indeno(1,2,3-cd)pyrene --
WB RM  7 Naphthalene 8.E-04 8.E-04
WB RM  7 Phenanthrene 6.E-04 6.E-04
WB RM  7 Pyrene 7.E-05 7.E-05
WB RM  7 Total Carcinogenic PAHs --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND
WB RM  7 Dibutyl phthalate ND
WB RM  7 Diethyl phthalate ND
WB RM  7 Di-n-octyl phthalate ND

WB RM  7
Semi-Volatile Organic 
Compounds

WB RM  7 Benzoic acid 5.E-05
WB RM  7 Benzyl alcohol 3.E-05 3.E-05
WB RM  7 Bis(2-chloroethoxy) methane 1.E-03 1.E-03
WB RM  7 Dibenzofuran 3.E-04 3.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Hexachlorobenzene 2.E-03 2.E-03
WB RM  7 Hexachlorobutadiene 3.E-04 3.E-04
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND
WB RM  7 4-Nitrophenol 8.E-04 8.E-04 8.E-04
WB RM  7 Phenol ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 1.E+01 1.E+01
WB RM  7 Total PCB Congeners --
WB RM  7 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 8.E+00 8.E+00
WB RM  7 Total PCB TEQ 3.E+00 3.E+00
WB RM  7 Total TEQ 1.E+01 1.E+01
WB RM  7 Pesticides
WB RM  7 Aldrin 3.E-04 3.E-04
WB RM  7 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB RM  7 beta-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  7 Dieldrin 2.E-02 2.E-02
WB RM  7 Endrin 2.E-05 2.E-05
WB RM  7 Endrin aldehyde ND
WB RM  7 Endrin ketone ND
WB RM  7 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
WB RM  7 Heptachlor 8.E-06 8.E-06
WB RM  7 Heptachlor epoxide 4.E-03 4.E-03
WB RM  7 Total Chlordanes 1.E-02 1.E-02
WB RM  7 Total DDD 2.E-01 2.E-01
WB RM  7 Total DDE 2.E-01 2.E-01
WB RM  7 Total DDT 1.E-01 1.E-01
WB RM  7 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 5.E-02 4.E-02 2.E-03 8.E-03 5.E-01 2.E-02 6.E-01 2.E+01 4.E-03 1.E+01
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Metals
WB RM  8 Aluminum 2.E-03 2.E-03
WB RM  8 Antimony ND
WB RM  8 Arsenic, inorganic 4.E-02 4.E-02
WB RM  8 Cadmium 1.E-03 1.E-03
WB RM  8 Chromium 6.E-05
WB RM  8 Copper 1.E-02 1.E-02
WB RM  8 Lead --
WB RM  8 Manganese 6.E-03 6.E-03
WB RM  8 Mercury 4.E-01 4.E-01
WB RM  8 Nickel 3.E-03 3.E-03
WB RM  8 Selenium ND
WB RM  8 Silver 1.E-04 1.E-04
WB RM  8 Thallium 2.E-02 2.E-02 2.E-02
WB RM  8 Zinc 2.E-02 2.E-02
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 1.E-03 1.E-03
WB RM  8 Tributyltin ion ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 8.E-06
WB RM  8 2-Methylnaphthalene 2.E-04 2.E-04
WB RM  8 Acenaphthene 4.E-05 4.E-05
WB RM  8 Acenaphthylene 8.E-06 8.E-06
WB RM  8 Anthracene 2.E-06
WB RM  8 Benzo(a)anthracene --
WB RM  8 Benzo(a)pyrene --
WB RM  8 Benzo(b)fluoranthene --
WB RM  8 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB RM  8 Benzo(k)fluoranthene --
WB RM  8 Chrysene --
WB RM  8 Dibenzo(a,h)anthracene --
WB RM  8 Dibenzothiophene 2.E-05 2.E-05
WB RM  8 Fluoranthene 9.E-05 9.E-05 9.E-05 9.E-05
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Fluorene 6.E-05 6.E-05
WB RM  8 Indeno(1,2,3-cd)pyrene --
WB RM  8 Naphthalene 8.E-05 8.E-05
WB RM  8 Phenanthrene 3.E-04 3.E-04
WB RM  8 Pyrene 3.E-04 3.E-04
WB RM  8 Total Carcinogenic PAHs --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND
WB RM  8 Dibutyl phthalate ND
WB RM  8 Diethyl phthalate ND
WB RM  8 Di-n-octyl phthalate ND

WB RM  8
Semi-Volatile Organic 
Compounds

WB RM  8 Benzoic acid 5.E-05
WB RM  8 Benzyl alcohol 3.E-05 3.E-05
WB RM  8 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  8 Dibenzofuran 2.E-05 2.E-05
WB RM  8 Hexachlorobenzene 1.E-03 1.E-03
WB RM  8 Hexachlorobutadiene 6.E-05 6.E-05
WB RM  8 Phenols
WB RM  8 4-Methylphenol 7.E-04 7.E-04 7.E-04
WB RM  8 4-Nitrophenol 8.E-04 8.E-04 8.E-04
WB RM  8 Phenol ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 2.E+01 2.E+01
WB RM  8 Total PCB Congeners --
WB RM  8 Total PCBs, Adjusted 1.E+01 1.E+01
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB RM  8 Total PCB TEQ 2.E+00 2.E+00
WB RM  8 Total TEQ 4.E+00 4.E+00
WB RM  8 Pesticides
WB RM  8 Aldrin 3.E-04 3.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  8 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  8 Dieldrin 3.E-02 3.E-02
WB RM  8 Endrin 2.E-05 2.E-05
WB RM  8 Endrin aldehyde ND
WB RM  8 Endrin ketone ND
WB RM  8 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB RM  8 Heptachlor ND
WB RM  8 Heptachlor epoxide 3.E-03 3.E-03
WB RM  8 Total Chlordanes 9.E-03 9.E-03
WB RM  8 Total DDD 6.E-02 6.E-02
WB RM  8 Total DDE 1.E-01 1.E-01
WB RM  8 Total DDT 4.E-02 4.E-02
WB RM  8 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 4.E-02 4.E-02 2.E-03 1.E-02 4.E-01 4.E-03 3.E-01 1.E+01 2.E-04 4.E+00
WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 3.E-03 3.E-03
WB RM 8 SIL Antimony ND
WB RM 8 SIL Arsenic, inorganic 3.E-02 3.E-02
WB RM 8 SIL Cadmium 2.E-03 2.E-03
WB RM 8 SIL Chromium 2.E-04
WB RM 8 SIL Copper 1.E-02 1.E-02
WB RM 8 SIL Lead --
WB RM 8 SIL Manganese 4.E-03 4.E-03
WB RM 8 SIL Mercury 3.E-01 3.E-01
WB RM 8 SIL Nickel ND
WB RM 8 SIL Selenium ND
WB RM 8 SIL Silver ND
WB RM 8 SIL Thallium 2.E-02 2.E-02 2.E-02
WB RM 8 SIL Zinc 2.E-02 2.E-02
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Tributyltin ion NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA
WB RM 8 SIL 2-Methylnaphthalene 3.E-03 3.E-03
WB RM 8 SIL Acenaphthene 2.E-04 2.E-04
WB RM 8 SIL Acenaphthylene ND
WB RM 8 SIL Anthracene ND
WB RM 8 SIL Benzo(a)anthracene ND
WB RM 8 SIL Benzo(a)pyrene ND
WB RM 8 SIL Benzo(b)fluoranthene ND
WB RM 8 SIL Benzo(g,h,i)perylene ND
WB RM 8 SIL Benzo(k)fluoranthene ND
WB RM 8 SIL Chrysene ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND
WB RM 8 SIL Dibenzothiophene NA
WB RM 8 SIL Fluoranthene ND
WB RM 8 SIL Fluorene ND
WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND
WB RM 8 SIL Naphthalene ND
WB RM 8 SIL Phenanthrene ND
WB RM 8 SIL Pyrene ND
WB RM 8 SIL Total Carcinogenic PAHs --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND
WB RM 8 SIL Dibutyl phthalate ND
WB RM 8 SIL Diethyl phthalate ND
WB RM 8 SIL Di-n-octyl phthalate ND

WB RM 8 SIL
Semi-Volatile Organic 
Compounds

WB RM 8 SIL Benzoic acid ND
WB RM 8 SIL Benzyl alcohol ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND
WB RM 8 SIL Dibenzofuran ND
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Hexachlorobenzene ND
WB RM 8 SIL Hexachlorobutadiene ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND
WB RM 8 SIL 4-Nitrophenol ND
WB RM 8 SIL Phenol ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 7.E+01 7.E+01
WB RM 8 SIL Total PCB Congeners --
WB RM 8 SIL Total PCBs, Adjusted 7.E+01 7.E+01
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB RM 8 SIL Total PCB TEQ 5.E+00 5.E+00
WB RM 8 SIL Total TEQ 6.E+00 6.E+00
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND
WB RM 8 SIL Dieldrin ND
WB RM 8 SIL Endrin ND
WB RM 8 SIL Endrin aldehyde ND
WB RM 8 SIL Endrin ketone ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND
WB RM 8 SIL Heptachlor ND
WB RM 8 SIL Heptachlor epoxide ND
WB RM 8 SIL Total Chlordanes ND
WB RM 8 SIL Total DDD 2.E-02 2.E-02
WB RM 8 SIL Total DDE 7.E-02 7.E-02
WB RM 8 SIL Total DDT 5.E-03 5.E-03
WB RM 8 SIL Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 4.E-02 3.E-02 2.E-03 1.E-02 3.E-01 1.E-03 1.E-01 7.E+01 3.E-03 6.E+00
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 Metals
WB RM  9 Aluminum 4.E-03 4.E-03
WB RM  9 Antimony 4.E-03 4.E-03
WB RM  9 Arsenic, inorganic 3.E-02 3.E-02
WB RM  9 Cadmium 9.E-04 9.E-04
WB RM  9 Chromium 6.E-05
WB RM  9 Copper 1.E-02 1.E-02
WB RM  9 Lead --
WB RM  9 Manganese 9.E-03 9.E-03
WB RM  9 Mercury 5.E-01 5.E-01
WB RM  9 Nickel 2.E-03 2.E-03
WB RM  9 Selenium 2.E-02 2.E-02
WB RM  9 Silver 2.E-04 2.E-04
WB RM  9 Thallium 3.E-02 3.E-02 3.E-02
WB RM  9 Zinc 2.E-02 2.E-02
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 7.E-04 7.E-04
WB RM  9 Tributyltin ion ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 2.E-05
WB RM  9 2-Methylnaphthalene 5.E-04 5.E-04
WB RM  9 Acenaphthene 3.E-05 3.E-05
WB RM  9 Acenaphthylene 5.E-06 5.E-06
WB RM  9 Anthracene 2.E-06
WB RM  9 Benzo(a)anthracene --
WB RM  9 Benzo(a)pyrene --
WB RM  9 Benzo(b)fluoranthene --
WB RM  9 Benzo(g,h,i)perylene 1.E-05 1.E-05
WB RM  9 Benzo(k)fluoranthene --
WB RM  9 Chrysene --
WB RM  9 Dibenzo(a,h)anthracene ND
WB RM  9 Dibenzothiophene 2.E-05 2.E-05
WB RM  9 Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 Fluorene 5.E-05 5.E-05
WB RM  9 Indeno(1,2,3-cd)pyrene --
WB RM  9 Naphthalene 9.E-05 9.E-05
WB RM  9 Phenanthrene 1.E-04 1.E-04
WB RM  9 Pyrene 2.E-05 2.E-05
WB RM  9 Total Carcinogenic PAHs --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND
WB RM  9 Dibutyl phthalate ND
WB RM  9 Diethyl phthalate ND
WB RM  9 Di-n-octyl phthalate ND

WB RM  9
Semi-Volatile Organic 
Compounds

WB RM  9 Benzoic acid 4.E-05
WB RM  9 Benzyl alcohol 3.E-05 3.E-05
WB RM  9 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  9 Dibenzofuran 3.E-05 3.E-05
WB RM  9 Hexachlorobenzene 1.E-03 1.E-03
WB RM  9 Hexachlorobutadiene ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 8.E-04 8.E-04 8.E-04
WB RM  9 4-Nitrophenol ND
WB RM  9 Phenol ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 2.E+01 2.E+01
WB RM  9 Total PCB Congeners --
WB RM  9 Total PCBs, Adjusted 1.E+01 1.E+01
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB RM  9 Total PCB TEQ 4.E+00 4.E+00
WB RM  9 Total TEQ 5.E+00 5.E+00
WB RM  9 Pesticides
WB RM  9 Aldrin 6.E-04 6.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB RM  9 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  9 Dieldrin 3.E-02 3.E-02
WB RM  9 Endrin 3.E-05 3.E-05
WB RM  9 Endrin aldehyde ND
WB RM  9 Endrin ketone 7.E-06 7.E-06
WB RM  9 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
WB RM  9 Heptachlor ND
WB RM  9 Heptachlor epoxide 5.E-03 5.E-03
WB RM  9 Total Chlordanes 1.E-02 1.E-02
WB RM  9 Total DDD 2.E-02 2.E-02
WB RM  9 Total DDE 1.E-01 1.E-01
WB RM  9 Total DDT 4.E-03 4.E-03
WB RM  9 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 5.E-02 3.E-02 1.E-03 1.E-02 6.E-01 2.E-02 2.E-01 1.E+01 5.E-04 5.E+00
WB RM  10 Metals
WB RM  10 Aluminum 4.E-03 4.E-03
WB RM  10 Antimony 3.E+00 3.E+00
WB RM  10 Arsenic, inorganic 3.E-02 3.E-02
WB RM  10 Cadmium 5.E-02 5.E-02
WB RM  10 Chromium 5.E-05
WB RM  10 Copper 2.E-02 2.E-02
WB RM  10 Lead --
WB RM  10 Manganese 9.E-03 9.E-03
WB RM  10 Mercury 5.E-01 5.E-01
WB RM  10 Nickel 4.E-03 4.E-03
WB RM  10 Selenium ND
WB RM  10 Silver 3.E-03 3.E-03
WB RM  10 Thallium 3.E-02 3.E-02 3.E-02
WB RM  10 Zinc 2.E-02 2.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 6.E-04 6.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Tributyltin ion ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 2.E-05
WB RM  10 2-Methylnaphthalene 4.E-04 4.E-04
WB RM  10 Acenaphthene 5.E-05 5.E-05
WB RM  10 Acenaphthylene 2.E-06 2.E-06
WB RM  10 Anthracene 9.E-07
WB RM  10 Benzo(a)anthracene ND
WB RM  10 Benzo(a)pyrene ND
WB RM  10 Benzo(b)fluoranthene ND
WB RM  10 Benzo(g,h,i)perylene ND
WB RM  10 Benzo(k)fluoranthene ND
WB RM  10 Chrysene ND
WB RM  10 Dibenzo(a,h)anthracene ND
WB RM  10 Dibenzothiophene ND
WB RM  10 Fluoranthene ND
WB RM  10 Fluorene 5.E-05 5.E-05
WB RM  10 Indeno(1,2,3-cd)pyrene ND
WB RM  10 Naphthalene 5.E-05 5.E-05
WB RM  10 Phenanthrene 8.E-05 8.E-05
WB RM  10 Pyrene ND
WB RM  10 Total Carcinogenic PAHs --
WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 3.E-02 3.E-02
WB RM  10 Dibutyl phthalate ND
WB RM  10 Diethyl phthalate ND
WB RM  10 Di-n-octyl phthalate ND

WB RM  10
Semi-Volatile Organic 
Compounds

WB RM  10 Benzoic acid 4.E-05
WB RM  10 Benzyl alcohol 3.E-05 3.E-05
WB RM  10 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB RM  10 Dibenzofuran 2.E-05 2.E-05
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Hexachlorobenzene 1.E-03 1.E-03
WB RM  10 Hexachlorobutadiene 5.E-06 5.E-06
WB RM  10 Phenols
WB RM  10 4-Methylphenol 8.E-04 8.E-04 8.E-04
WB RM  10 4-Nitrophenol ND
WB RM  10 Phenol 2.E-04 2.E-04 2.E-04
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA
WB RM  10 Total PCB Congeners --
WB RM  10 Total PCBs, Adjusted 2.E+01 2.E+01
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB RM  10 Total PCB TEQ 3.E+00 3.E+00
WB RM  10 Total TEQ 4.E+00 4.E+00
WB RM  10 Pesticides
WB RM  10 Aldrin 3.E-04 3.E-04
WB RM  10 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  10 beta-Hexachlorocyclohexane ND
WB RM  10 Dieldrin 2.E-02 2.E-02
WB RM  10 Endrin 2.E-05 2.E-05
WB RM  10 Endrin aldehyde 8.E-06 8.E-06
WB RM  10 Endrin ketone 2.E-05 2.E-05
WB RM  10 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB RM  10 Heptachlor 1.E-05 1.E-05
WB RM  10 Heptachlor epoxide 3.E-03 3.E-03
WB RM  10 Total Chlordanes 9.E-03 9.E-03
WB RM  10 Total DDD 3.E-02 3.E-02
WB RM  10 Total DDE 7.E-02 7.E-02
WB RM  10 Total DDT 2.E-02 2.E-02
WB RM  10 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 4.E+00 4.E-02 5.E-02 2.E-02 5.E-01 5.E-03 2.E-01 2.E+01 4.E-04 4.E+00 2.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Metals
WB RM  11 Aluminum 3.E-03 3.E-03
WB RM  11 Antimony ND
WB RM  11 Arsenic, inorganic 3.E-02 3.E-02
WB RM  11 Cadmium 4.E-03 4.E-03
WB RM  11 Chromium ND
WB RM  11 Copper 1.E-02 1.E-02
WB RM  11 Lead --
WB RM  11 Manganese 7.E-03 7.E-03
WB RM  11 Mercury 5.E-01 5.E-01
WB RM  11 Nickel 4.E-03 4.E-03
WB RM  11 Selenium 6.E-02 6.E-02
WB RM  11 Silver 3.E-04 3.E-04
WB RM  11 Thallium 2.E-02 2.E-02 2.E-02
WB RM  11 Zinc 2.E-02 2.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 6.E-04 6.E-04
WB RM  11 Tributyltin ion ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 8.E-06
WB RM  11 2-Methylnaphthalene 2.E-04 2.E-04
WB RM  11 Acenaphthene 3.E-05 3.E-05
WB RM  11 Acenaphthylene 1.E-06 1.E-06
WB RM  11 Anthracene 2.E-06
WB RM  11 Benzo(a)anthracene ND
WB RM  11 Benzo(a)pyrene ND
WB RM  11 Benzo(b)fluoranthene ND
WB RM  11 Benzo(g,h,i)perylene ND
WB RM  11 Benzo(k)fluoranthene ND
WB RM  11 Chrysene ND
WB RM  11 Dibenzo(a,h)anthracene ND
WB RM  11 Dibenzothiophene 7.E-06 7.E-06
WB RM  11 Fluoranthene ND
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Fluorene 5.E-05 5.E-05
WB RM  11 Indeno(1,2,3-cd)pyrene ND
WB RM  11 Naphthalene 4.E-05 4.E-05
WB RM  11 Phenanthrene 1.E-04 1.E-04
WB RM  11 Pyrene ND
WB RM  11 Total Carcinogenic PAHs --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 3.E-02 3.E-02
WB RM  11 Dibutyl phthalate 2.E-04 2.E-04
WB RM  11 Diethyl phthalate ND
WB RM  11 Di-n-octyl phthalate ND

WB RM  11
Semi-Volatile Organic 
Compounds

WB RM  11 Benzoic acid 6.E-05
WB RM  11 Benzyl alcohol 1.E-05 1.E-05
WB RM  11 Bis(2-chloroethoxy) methane 3.E-03 3.E-03
WB RM  11 Dibenzofuran 3.E-05 3.E-05
WB RM  11 Hexachlorobenzene 1.E-03 1.E-03
WB RM  11 Hexachlorobutadiene 2.E-06 2.E-06
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND
WB RM  11 4-Nitrophenol 9.E-04 9.E-04 9.E-04
WB RM  11 Phenol ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA
WB RM  11 Total PCB Congeners --
WB RM  11 Total PCBs, Adjusted 8.E+01 8.E+01
WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB RM  11 Total PCB TEQ 9.E+00 9.E+00
WB RM  11 Total TEQ 1.E+01 1.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 2.E-04 2.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
WB RM  11 beta-Hexachlorocyclohexane 7.E-06 7.E-06
WB RM  11 Dieldrin 1.E-02 1.E-02
WB RM  11 Endrin 5.E-05 5.E-05
WB RM  11 Endrin aldehyde ND
WB RM  11 Endrin ketone 5.E-06 5.E-06
WB RM  11 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB RM  11 Heptachlor 7.E-06 7.E-06
WB RM  11 Heptachlor epoxide 3.E-03 3.E-03
WB RM  11 Total Chlordanes 8.E-03 8.E-03
WB RM  11 Total DDD 5.E-03 5.E-03
WB RM  11 Total DDE 4.E-02 4.E-02
WB RM  11 Total DDT 5.E-03 5.E-03
WB RM  11 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 4.E-02 3.E-02 4.E-03 1.E-02 5.E-01 7.E-02 1.E-01 8.E+01 2.E-04 1.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-03 2.E-03
WB Study Area Wide Antimony 2.E-01 2.E-01
WB Study Area Wide Arsenic, inorganic 4.E-02 4.E-02
WB Study Area Wide Cadmium 5.E-03 5.E-03
WB Study Area Wide Chromium 9.E-05
WB Study Area Wide Copper 9.E-03 9.E-03
WB Study Area Wide Lead --
WB Study Area Wide Manganese 6.E-03 6.E-03
WB Study Area Wide Mercury 4.E-01 4.E-01
WB Study Area Wide Nickel 2.E-03 2.E-03
WB Study Area Wide Selenium 2.E-02 2.E-02
WB Study Area Wide Silver 3.E-04 3.E-04
WB Study Area Wide Thallium 3.E-02 3.E-02 3.E-02
WB Study Area Wide Zinc 2.E-02 2.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 8.E-04 8.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Tributyltin ion 1.E-03 1.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 2.E-05
WB Study Area Wide 2-Methylnaphthalene 1.E-03 1.E-03
WB Study Area Wide Acenaphthene 1.E-04 1.E-04
WB Study Area Wide Acenaphthylene 5.E-06 5.E-06
WB Study Area Wide Anthracene 2.E-06
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 6.E-06 6.E-06
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Chrysene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 2.E-05 2.E-05
WB Study Area Wide Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB Study Area Wide Fluorene 2.E-04 2.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 3.E-04 3.E-04
WB Study Area Wide Phenanthrene 3.E-04 3.E-04
WB Study Area Wide Pyrene 2.E-04 2.E-04
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
WB Study Area Wide Dibutyl phthalate 8.E-05 8.E-05
WB Study Area Wide Diethyl phthalate 6.E-06 6.E-06
WB Study Area Wide Di-n-octyl phthalate 8.E-04 8.E-04
WB Study Area Wide Semi-Volatile Organic 
WB Study Area Wide Benzoic acid 5.E-05
WB Study Area Wide Benzyl alcohol 2.E-05 2.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB Study Area Wide Dibenzofuran 1.E-04 1.E-04
WB Study Area Wide Hexachlorobenzene 1.E-03 1.E-03
WB Study Area Wide Hexachlorobutadiene 7.E-05 7.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 5.E-04 5.E-04 5.E-04
WB Study Area Wide 4-Nitrophenol 7.E-04 7.E-04 7.E-04
WB Study Area Wide Phenol 7.E-05 7.E-05 7.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 29 of 55



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+01 3.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 2.E+01 2.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB Study Area Wide Total PCB TEQ 4.E+00 4.E+00
WB Study Area Wide Total TEQ 6.E+00 6.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 3.E-04 3.E-04
WB Study Area Wide alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB Study Area Wide Dieldrin 2.E-02 2.E-02
WB Study Area Wide Endrin 3.E-05 3.E-05
WB Study Area Wide Endrin aldehyde 7.E-06 7.E-06
WB Study Area Wide Endrin ketone 7.E-06 7.E-06
WB Study Area Wide gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB Study Area Wide Heptachlor 9.E-06 9.E-06
WB Study Area Wide Heptachlor epoxide 4.E-03 4.E-03
WB Study Area Wide Total Chlordanes 9.E-03 9.E-03
WB Study Area Wide Total DDD 5.E-02 5.E-02
WB Study Area Wide Total DDE 1.E-01 1.E-01
WB Study Area Wide Total DDT 4.E-02 4.E-02
WB Study Area Wide Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 4.E-02 6.E-03 9.E-03 4.E-01 2.E-02 4.E-01 2.E+01 1.E-03 6.E+00 7.E-05
F RM  2 Metals
F RM  2 Aluminum 7.E-04 7.E-04
F RM  2 Antimony ND
F RM  2 Arsenic, inorganic 5.E-02 5.E-02
F RM  2 Cadmium ND
F RM  2 Chromium 6.E-05
F RM  2 Copper 4.E-03 4.E-03
F RM  2 Lead --
F RM  2 Manganese 2.E-03 2.E-03
F RM  2 Mercury 3.E-01 3.E-01
F RM  2 Nickel 3.E-03 3.E-03
F RM  2 Selenium ND
F RM  2 Silver 2.E-04 2.E-04
F RM  2 Thallium 5.E-02 5.E-02 5.E-02
F RM  2 Zinc 1.E-02 1.E-02
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Butyltins
F RM  2 Dibutyltin ion 5.E-04 5.E-04
F RM  2 Tributyltin ion ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 8.E-06
F RM  2 2-Methylnaphthalene 2.E-04 2.E-04
F RM  2 Acenaphthene ND
F RM  2 Acenaphthylene 2.E-06 2.E-06
F RM  2 Anthracene 9.E-07
F RM  2 Benzo(a)anthracene ND
F RM  2 Benzo(a)pyrene ND
F RM  2 Benzo(b)fluoranthene ND
F RM  2 Benzo(g,h,i)perylene ND
F RM  2 Benzo(k)fluoranthene ND
F RM  2 Chrysene ND
F RM  2 Dibenzo(a,h)anthracene ND
F RM  2 Dibenzothiophene 3.E-06 3.E-06
F RM  2 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F RM  2 Fluorene ND
F RM  2 Indeno(1,2,3-cd)pyrene ND
F RM  2 Naphthalene 2.E-05 2.E-05
F RM  2 Phenanthrene ND
F RM  2 Pyrene ND
F RM  2 Total Carcinogenic PAHs --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND
F RM  2 Dibutyl phthalate ND
F RM  2 Diethyl phthalate ND

F RM  2
Semi-Volatile Organic 
Compounds

F RM  2 Benzyl alcohol ND
F RM  2 Hexachlorobenzene 2.E-04 2.E-04
F RM  2 Hexachlorobutadiene ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA
F RM  2 Total PCB Congeners --
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Total PCBs, Adjusted 4.E+00 4.E+00
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 1.E-01 1.E-01
F RM  2 Total PCB TEQ 8.E-01 8.E-01
F RM  2 Total TEQ 9.E-01 9.E-01
F RM  2 Pesticides
F RM  2 Aldrin 1.E-04 1.E-04
F RM  2 alpha-Hexachlorocyclohexane 3.E-07 3.E-07
F RM  2 beta-Hexachlorocyclohexane ND
F RM  2 Dieldrin 4.E-03 4.E-03
F RM  2 Endrin 1.E-05 1.E-05
F RM  2 Endrin aldehyde ND
F RM  2 Endrin ketone ND
F RM  2 gamma-Hexachlorocyclohexane ND
F RM  2 Heptachlor ND
F RM  2 Heptachlor epoxide 1.E-03 1.E-03
F RM  2 Total Chlordanes 1.E-03 1.E-03
F RM  2 Total DDD 3.E-03 3.E-03
F RM  2 Total DDE 1.E-02 1.E-02
F RM  2 Total DDT 7.E-04 7.E-04
F RM  2 Total Endosulfan 8.E-06 8.E-06 8.E-06 8.E-06

Exposure Point Total 6.E-02 5.E-02 2.E-05 4.E-03 3.E-01 3.E-03 7.E-02 4.E+00 2.E-04 9.E-01
F RM  3 Metals
F RM  3 Aluminum 9.E-04 9.E-04
F RM  3 Antimony ND
F RM  3 Arsenic, inorganic 4.E-02 4.E-02
F RM  3 Cadmium ND
F RM  3 Chromium ND
F RM  3 Copper 6.E-03 6.E-03
F RM  3 Lead --
F RM  3 Manganese 1.E-03 1.E-03
F RM  3 Mercury 7.E-01 7.E-01
F RM  3 Nickel 2.E-03 2.E-03
F RM  3 Selenium ND
F RM  3 Silver ND
F RM  3 Thallium 6.E-02 6.E-02 6.E-02
F RM  3 Zinc 1.E-02 1.E-02
F RM  3 Butyltins
F RM  3 Dibutyltin ion 6.E-04 6.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 Tributyltin ion 6.E-04 6.E-04
F RM  3 PAHs
F RM  3 1-Methylnaphthalene 1.E-05
F RM  3 2-Methylnaphthalene 3.E-04 3.E-04
F RM  3 Acenaphthene ND
F RM  3 Acenaphthylene 8.E-07 8.E-07
F RM  3 Anthracene 6.E-07
F RM  3 Benzo(a)anthracene --
F RM  3 Benzo(a)pyrene ND
F RM  3 Benzo(b)fluoranthene ND
F RM  3 Benzo(g,h,i)perylene ND
F RM  3 Benzo(k)fluoranthene ND
F RM  3 Chrysene --
F RM  3 Dibenzo(a,h)anthracene ND
F RM  3 Dibenzothiophene 3.E-06 3.E-06
F RM  3 Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
F RM  3 Fluorene ND
F RM  3 Indeno(1,2,3-cd)pyrene ND
F RM  3 Naphthalene 2.E-05 2.E-05
F RM  3 Phenanthrene 3.E-05 3.E-05
F RM  3 Pyrene 3.E-05 3.E-05
F RM  3 Total Carcinogenic PAHs --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND
F RM  3 Dibutyl phthalate ND
F RM  3 Diethyl phthalate ND

F RM  3
Semi-Volatile Organic 
Compounds

F RM  3 Benzyl alcohol ND
F RM  3 Hexachlorobenzene 2.E-04 2.E-04
F RM  3 Hexachlorobutadiene 7.E-06 7.E-06
F RM  3 Phenols
F RM  3 4-Nitrophenol ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 1.E+00 1.E+00
F RM  3 Total PCB Congeners --
F RM  3 Total PCBs, Adjusted 7.E-01 7.E-01
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 1.E-01 1.E-01
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 Total PCB TEQ 2.E-01 2.E-01
F RM  3 Total TEQ 3.E-01 3.E-01
F RM  3 Pesticides
F RM  3 Aldrin 8.E-05 8.E-05
F RM  3 alpha-Hexachlorocyclohexane 2.E-07 2.E-07
F RM  3 beta-Hexachlorocyclohexane 1.E-03 1.E-03
F RM  3 Dieldrin 1.E-02 1.E-02
F RM  3 Endrin ND
F RM  3 Endrin aldehyde 1.E-03 1.E-03
F RM  3 Endrin ketone ND
F RM  3 gamma-Hexachlorocyclohexane ND
F RM  3 Heptachlor ND
F RM  3 Heptachlor epoxide 8.E-04 8.E-04
F RM  3 Total Chlordanes 3.E-03 3.E-03
F RM  3 Total DDD 3.E-03 3.E-03
F RM  3 Total DDE 1.E-02 1.E-02
F RM  3 Total DDT 5.E-03 5.E-03
F RM  3 Total Endosulfan ND

Exposure Point Total 7.E-02 4.E-02 1.E-04 6.E-03 7.E-01 2.E-03 1.E-01 7.E-01 3.E-04 3.E-01
F RM  4 Metals
F RM  4 Aluminum 5.E-04 5.E-04
F RM  4 Antimony ND
F RM  4 Arsenic, inorganic 3.E-02 3.E-02
F RM  4 Cadmium ND
F RM  4 Chromium ND
F RM  4 Copper 4.E-03 4.E-03
F RM  4 Lead --
F RM  4 Manganese 2.E-03 2.E-03
F RM  4 Mercury 9.E-01 9.E-01
F RM  4 Nickel 1.E-03 1.E-03
F RM  4 Selenium ND
F RM  4 Silver ND
F RM  4 Thallium 3.E-02 3.E-02 3.E-02
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Zinc 1.E-02 1.E-02
F RM  4 Butyltins
F RM  4 Dibutyltin ion 8.E-04 8.E-04
F RM  4 Tributyltin ion 9.E-04 9.E-04
F RM  4 PAHs
F RM  4 1-Methylnaphthalene 4.E-06
F RM  4 2-Methylnaphthalene 9.E-05 9.E-05
F RM  4 Acenaphthene ND
F RM  4 Acenaphthylene 2.E-06 2.E-06
F RM  4 Anthracene 9.E-07
F RM  4 Benzo(a)anthracene --
F RM  4 Benzo(a)pyrene --
F RM  4 Benzo(b)fluoranthene --
F RM  4 Benzo(g,h,i)perylene 3.E-06 3.E-06
F RM  4 Benzo(k)fluoranthene --
F RM  4 Chrysene --
F RM  4 Dibenzo(a,h)anthracene --
F RM  4 Dibenzothiophene 5.E-06 5.E-06
F RM  4 Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
F RM  4 Fluorene ND
F RM  4 Indeno(1,2,3-cd)pyrene --
F RM  4 Naphthalene 3.E-05 3.E-05
F RM  4 Phenanthrene 4.E-05 4.E-05
F RM  4 Pyrene ND
F RM  4 Total Carcinogenic PAHs --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND
F RM  4 Dibutyl phthalate 1.E-04 1.E-04
F RM  4 Diethyl phthalate 6.E-06 6.E-06

F RM  4
Semi-Volatile Organic 
Compounds

F RM  4 Benzyl alcohol 2.E-05 2.E-05
F RM  4 Hexachlorobenzene 3.E-04 3.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Hexachlorobutadiene 5.E-06 5.E-06
F RM  4 Phenols
F RM  4 4-Nitrophenol 8.E-04 8.E-04 8.E-04
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA
F RM  4 Total PCB Congeners --
F RM  4 Total PCBs, Adjusted 3.E+00 3.E+00
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  4 Total PCB TEQ 4.E-01 4.E-01
F RM  4 Total TEQ 5.E-01 5.E-01
F RM  4 Pesticides
F RM  4 Aldrin 6.E-05 6.E-05
F RM  4 alpha-Hexachlorocyclohexane 2.E-07 2.E-07
F RM  4 beta-Hexachlorocyclohexane 2.E-06 2.E-06
F RM  4 Dieldrin 4.E-03 4.E-03
F RM  4 Endrin ND
F RM  4 Endrin aldehyde ND
F RM  4 Endrin ketone ND
F RM  4 gamma-Hexachlorocyclohexane ND
F RM  4 Heptachlor ND
F RM  4 Heptachlor epoxide 7.E-04 7.E-04
F RM  4 Total Chlordanes 2.E-03 2.E-03
F RM  4 Total DDD 4.E-03 4.E-03
F RM  4 Total DDE 1.E-02 1.E-02
F RM  4 Total DDT 2.E-03 2.E-03
F RM  4 Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 4.E-02 3.E-02 8.E-05 4.E-03 9.E-01 3.E-03 5.E-02 3.E+00 9.E-05 5.E-01
F RM  5 Metals
F RM  5 Aluminum 1.E-03 1.E-03
F RM  5 Antimony ND
F RM  5 Arsenic, inorganic 3.E-02 3.E-02
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Cadmium ND
F RM  5 Chromium ND
F RM  5 Copper 8.E-03 8.E-03
F RM  5 Lead --
F RM  5 Manganese 8.E-04 8.E-04
F RM  5 Mercury 7.E-01 7.E-01
F RM  5 Nickel 3.E-03 3.E-03
F RM  5 Selenium ND
F RM  5 Silver ND
F RM  5 Thallium 2.E-02 2.E-02 2.E-02
F RM  5 Zinc 1.E-02 1.E-02
F RM  5 Butyltins
F RM  5 Dibutyltin ion 1.E-03 1.E-03
F RM  5 Tributyltin ion ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 4.E-06
F RM  5 2-Methylnaphthalene 1.E-04 1.E-04
F RM  5 Acenaphthene ND
F RM  5 Acenaphthylene 1.E-05 1.E-05
F RM  5 Anthracene 3.E-06
F RM  5 Benzo(a)anthracene --
F RM  5 Benzo(a)pyrene --
F RM  5 Benzo(b)fluoranthene --
F RM  5 Benzo(g,h,i)perylene 3.E-05 3.E-05
F RM  5 Benzo(k)fluoranthene --
F RM  5 Chrysene --
F RM  5 Dibenzo(a,h)anthracene --
F RM  5 Dibenzothiophene 2.E-05 2.E-05
F RM  5 Fluoranthene 9.E-05 9.E-05 9.E-05 9.E-05
F RM  5 Fluorene 2.E-05 2.E-05
F RM  5 Indeno(1,2,3-cd)pyrene --
F RM  5 Naphthalene 7.E-05 7.E-05
F RM  5 Phenanthrene 2.E-04 2.E-04
F RM  5 Pyrene 1.E-04 1.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Total Carcinogenic PAHs --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND
F RM  5 Dibutyl phthalate ND
F RM  5 Diethyl phthalate ND

F RM  5
Semi-Volatile Organic 
Compounds

F RM  5 Benzyl alcohol 2.E-05 2.E-05
F RM  5 Hexachlorobenzene 2.E-04 2.E-04
F RM  5 Hexachlorobutadiene ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 1.E+00 1.E+00
F RM  5 Total PCB Congeners --
F RM  5 Total PCBs, Adjusted 7.E-01 7.E-01
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 1.E-01 1.E-01
F RM  5 Total PCB TEQ 2.E-01 2.E-01
F RM  5 Total TEQ 3.E-01 3.E-01
F RM  5 Pesticides
F RM  5 Aldrin ND
F RM  5 alpha-Hexachlorocyclohexane ND
F RM  5 beta-Hexachlorocyclohexane ND
F RM  5 Dieldrin 3.E-03 3.E-03
F RM  5 Endrin ND
F RM  5 Endrin aldehyde 1.E-03 1.E-03
F RM  5 Endrin ketone ND
F RM  5 gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
F RM  5 Heptachlor ND
F RM  5 Heptachlor epoxide 7.E-04 7.E-04
F RM  5 Total Chlordanes 2.E-03 2.E-03
F RM  5 Total DDD 4.E-03 4.E-03
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Total DDE 1.E-02 1.E-02
F RM  5 Total DDT 6.E-03 6.E-03
F RM  5 Total Endosulfan 9.E-06 9.E-06 9.E-06 9.E-06

Exposure Point Total 4.E-02 3.E-02 5.E-04 8.E-03 7.E-01 3.E-03 5.E-02 7.E-01 1.E-04 3.E-01
F RM  6 Metals
F RM  6 Aluminum 1.E-03 1.E-03
F RM  6 Antimony ND
F RM  6 Arsenic, inorganic 3.E-02 3.E-02
F RM  6 Cadmium 5.E-04 5.E-04
F RM  6 Chromium ND
F RM  6 Copper 4.E-03 4.E-03
F RM  6 Lead --
F RM  6 Manganese 1.E-03 1.E-03
F RM  6 Mercury 5.E-01 5.E-01
F RM  6 Nickel 8.E-04 8.E-04
F RM  6 Selenium ND
F RM  6 Silver ND
F RM  6 Thallium 2.E-02 2.E-02 2.E-02
F RM  6 Zinc 1.E-02 1.E-02
F RM  6 Butyltins
F RM  6 Dibutyltin ion 1.E-03 1.E-03
F RM  6 Tributyltin ion 7.E-04 7.E-04
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 5.E-06
F RM  6 2-Methylnaphthalene 1.E-04 1.E-04
F RM  6 Acenaphthene 2.E-05 2.E-05
F RM  6 Acenaphthylene 2.E-06 2.E-06
F RM  6 Anthracene 1.E-06
F RM  6 Benzo(a)anthracene --
F RM  6 Benzo(a)pyrene --
F RM  6 Benzo(b)fluoranthene --
F RM  6 Benzo(g,h,i)perylene 9.E-07 9.E-07
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Benzo(k)fluoranthene --
F RM  6 Chrysene --
F RM  6 Dibenzo(a,h)anthracene ND
F RM  6 Dibenzothiophene 1.E-05 1.E-05
F RM  6 Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
F RM  6 Fluorene 2.E-05 2.E-05
F RM  6 Indeno(1,2,3-cd)pyrene --
F RM  6 Naphthalene 4.E-05 4.E-05
F RM  6 Phenanthrene 6.E-05 6.E-05
F RM  6 Pyrene ND
F RM  6 Total Carcinogenic PAHs --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
F RM  6 Dibutyl phthalate ND
F RM  6 Diethyl phthalate ND

F RM  6
Semi-Volatile Organic 
Compounds

F RM  6 Benzyl alcohol ND
F RM  6 Hexachlorobenzene 2.E-04 2.E-04
F RM  6 Hexachlorobutadiene ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 9.E-01 9.E-01
F RM  6 Total PCB Congeners --
F RM  6 Total PCBs, Adjusted 1.E+00 1.E+00
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 1.E-01 1.E-01
F RM  6 Total PCB TEQ 2.E-01 2.E-01
F RM  6 Total TEQ 3.E-01 3.E-01
F RM  6 Pesticides
F RM  6 Aldrin ND
F RM  6 alpha-Hexachlorocyclohexane ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 40 of 55



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 beta-Hexachlorocyclohexane ND
F RM  6 Dieldrin 3.E-03 3.E-03
F RM  6 Endrin 4.E-06 4.E-06
F RM  6 Endrin aldehyde ND
F RM  6 Endrin ketone ND
F RM  6 gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
F RM  6 Heptachlor ND
F RM  6 Heptachlor epoxide 5.E-04 5.E-04
F RM  6 Total Chlordanes 2.E-03 2.E-03
F RM  6 Total DDD 5.E-03 5.E-03
F RM  6 Total DDE 9.E-03 9.E-03
F RM  6 Total DDT 4.E-03 4.E-03
F RM  6 Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 4.E-02 3.E-02 5.E-04 4.E-03 5.E-01 8.E-04 5.E-02 1.E+00 1.E-04 3.E-01
F RM  7 Metals
F RM  7 Aluminum 6.E-04 6.E-04
F RM  7 Antimony ND
F RM  7 Arsenic, inorganic 3.E-02 3.E-02
F RM  7 Cadmium ND
F RM  7 Chromium ND
F RM  7 Copper 5.E-03 5.E-03
F RM  7 Lead --
F RM  7 Manganese 1.E-03 1.E-03
F RM  7 Mercury 1.E+00 1.E+00
F RM  7 Nickel 1.E-03 1.E-03
F RM  7 Selenium ND
F RM  7 Silver ND
F RM  7 Thallium 2.E-02 2.E-02 2.E-02
F RM  7 Zinc 1.E-02 1.E-02
F RM  7 Butyltins
F RM  7 Dibutyltin ion 8.E-04 8.E-04
F RM  7 Tributyltin ion 5.E-04 5.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 PAHs
F RM  7 1-Methylnaphthalene 3.E-06
F RM  7 2-Methylnaphthalene 6.E-05 6.E-05
F RM  7 Acenaphthene 1.E-05 1.E-05
F RM  7 Acenaphthylene 1.E-06 1.E-06
F RM  7 Anthracene 7.E-07
F RM  7 Benzo(a)anthracene --
F RM  7 Benzo(a)pyrene ND
F RM  7 Benzo(b)fluoranthene --
F RM  7 Benzo(g,h,i)perylene 1.E-06 1.E-06
F RM  7 Benzo(k)fluoranthene --
F RM  7 Chrysene --
F RM  7 Dibenzo(a,h)anthracene ND
F RM  7 Dibenzothiophene 6.E-06 6.E-06
F RM  7 Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
F RM  7 Fluorene 1.E-05 1.E-05
F RM  7 Indeno(1,2,3-cd)pyrene --
F RM  7 Naphthalene 2.E-05 2.E-05
F RM  7 Phenanthrene 4.E-05 4.E-05
F RM  7 Pyrene ND
F RM  7 Total Carcinogenic PAHs --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND
F RM  7 Dibutyl phthalate ND
F RM  7 Diethyl phthalate ND

F RM  7
Semi-Volatile Organic 
Compounds

F RM  7 Benzyl alcohol 3.E-05 3.E-05
F RM  7 Hexachlorobenzene 3.E-04 3.E-04
F RM  7 Hexachlorobutadiene 4.E-05 4.E-05
F RM  7 Phenols
F RM  7 4-Nitrophenol ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 42 of 55



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND
F RM  8 Dibutyl phthalate ND
F RM  8 Diethyl phthalate ND

F RM  8
Semi-Volatile Organic 
Compounds

F RM  8 Benzyl alcohol 2.E-05 2.E-05
F RM  8 Hexachlorobenzene 2.E-04 2.E-04
F RM  8 Hexachlorobutadiene ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 2.E+00 2.E+00
F RM  8 Total PCB Congeners --
F RM  8 Total PCBs, Adjusted 1.E+00 1.E+00
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 3.E-01 3.E-01
F RM  8 Total PCB TEQ 2.E-01 2.E-01
F RM  8 Total TEQ 4.E-01 4.E-01
F RM  8 Pesticides
F RM  8 Aldrin 8.E-05 8.E-05
F RM  8 alpha-Hexachlorocyclohexane ND
F RM  8 beta-Hexachlorocyclohexane ND
F RM  8 Dieldrin 6.E-03 6.E-03
F RM  8 Endrin ND
F RM  8 Endrin aldehyde ND
F RM  8 Endrin ketone ND
F RM  8 gamma-Hexachlorocyclohexane 5.E-06 5.E-06 5.E-06
F RM  8 Heptachlor ND
F RM  8 Heptachlor epoxide 5.E-04 5.E-04
F RM  8 Total Chlordanes 3.E-03 3.E-03
F RM  8 Total DDD 5.E-03 5.E-03
F RM  8 Total DDE 1.E-02 1.E-02
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA
F RM  7 Total PCB Congeners --
F RM  7 Total PCBs, Adjusted 3.E+00 3.E+00
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 3.E+00 3.E+00
F RM  7 Total PCB TEQ 3.E-01 3.E-01
F RM  7 Total TEQ 3.E+00 3.E+00
F RM  7 Pesticides
F RM  7 Aldrin ND
F RM  7 alpha-Hexachlorocyclohexane ND
F RM  7 beta-Hexachlorocyclohexane 4.E-06 4.E-06
F RM  7 Dieldrin 3.E-03 3.E-03
F RM  7 Endrin 4.E-06 4.E-06
F RM  7 Endrin aldehyde ND
F RM  7 Endrin ketone ND
F RM  7 gamma-Hexachlorocyclohexane ND
F RM  7 Heptachlor ND
F RM  7 Heptachlor epoxide 4.E-04 4.E-04
F RM  7 Total Chlordanes 1.E-03 1.E-03
F RM  7 Total DDD 3.E-02 3.E-02
F RM  7 Total DDE 3.E-02 3.E-02
F RM  7 Total DDT 3.E-02 3.E-02
F RM  7 Total Endosulfan ND

Exposure Point Total 4.E-02 3.E-02 9.E-05 5.E-03 1.E+00 1.E-03 1.E-01 3.E+00 6.E-05 3.E+00
F RM  8 Metals
F RM  8 Aluminum 1.E-03 1.E-03
F RM  8 Antimony ND
F RM  8 Arsenic, inorganic 3.E-02 3.E-02
F RM  8 Cadmium 5.E-04 5.E-04
F RM  8 Chromium ND
F RM  8 Copper 3.E-03 3.E-03
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Lead --
F RM  8 Manganese 9.E-04 9.E-04
F RM  8 Mercury 4.E-01 4.E-01
F RM  8 Nickel 9.E-04 9.E-04
F RM  8 Selenium ND
F RM  8 Silver ND
F RM  8 Thallium 2.E-02 2.E-02 2.E-02
F RM  8 Zinc 1.E-02 1.E-02
F RM  8 Butyltins
F RM  8 Dibutyltin ion 5.E-04 5.E-04
F RM  8 Tributyltin ion ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 4.E-06
F RM  8 2-Methylnaphthalene 1.E-04 1.E-04
F RM  8 Acenaphthene ND
F RM  8 Acenaphthylene 1.E-05 1.E-05
F RM  8 Anthracene 3.E-06
F RM  8 Benzo(a)anthracene --
F RM  8 Benzo(a)pyrene --
F RM  8 Benzo(b)fluoranthene --
F RM  8 Benzo(g,h,i)perylene 2.E-05 2.E-05
F RM  8 Benzo(k)fluoranthene --
F RM  8 Chrysene --
F RM  8 Dibenzo(a,h)anthracene --
F RM  8 Dibenzothiophene 1.E-05 1.E-05
F RM  8 Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
F RM  8 Fluorene 2.E-05 2.E-05
F RM  8 Indeno(1,2,3-cd)pyrene --
F RM  8 Naphthalene 1.E-04 1.E-04
F RM  8 Phenanthrene 2.E-04 2.E-04
F RM  8 Pyrene 1.E-04 1.E-04
F RM  8 Total Carcinogenic PAHs --
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Total DDT 1.E-02 1.E-02
F RM  8 Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 4.E-02 3.E-02 8.E-04 3.E-03 4.E-01 1.E-03 6.E-02 1.E+00 1.E-04 4.E-01
F RM  9 Metals
F RM  9 Aluminum 1.E-03 1.E-03
F RM  9 Antimony 3.E-03 3.E-03
F RM  9 Arsenic, inorganic 3.E-02 3.E-02
F RM  9 Cadmium ND
F RM  9 Chromium 1.E-04
F RM  9 Copper 4.E-03 4.E-03
F RM  9 Lead --
F RM  9 Manganese 1.E-03 1.E-03
F RM  9 Mercury 9.E-01 9.E-01
F RM  9 Nickel 9.E-04 9.E-04
F RM  9 Selenium ND
F RM  9 Silver ND
F RM  9 Thallium 2.E-02 2.E-02 2.E-02
F RM  9 Zinc 1.E-02 1.E-02
F RM  9 Butyltins
F RM  9 Dibutyltin ion 8.E-04 8.E-04
F RM  9 Tributyltin ion ND
F RM  9 PAHs
F RM  9 1-Methylnaphthalene 2.E-06
F RM  9 2-Methylnaphthalene 8.E-05 8.E-05
F RM  9 Acenaphthene ND
F RM  9 Acenaphthylene 3.E-06 3.E-06
F RM  9 Anthracene 8.E-07
F RM  9 Benzo(a)anthracene --
F RM  9 Benzo(a)pyrene --
F RM  9 Benzo(b)fluoranthene --
F RM  9 Benzo(g,h,i)perylene 6.E-06 6.E-06
F RM  9 Benzo(k)fluoranthene --
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Chrysene --
F RM  9 Dibenzo(a,h)anthracene ND
F RM  9 Dibenzothiophene 3.E-06 3.E-06
F RM  9 Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
F RM  9 Fluorene ND
F RM  9 Indeno(1,2,3-cd)pyrene --
F RM  9 Naphthalene 3.E-05 3.E-05
F RM  9 Phenanthrene 6.E-05 6.E-05
F RM  9 Pyrene 3.E-05 3.E-05
F RM  9 Total Carcinogenic PAHs --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
F RM  9 Dibutyl phthalate ND
F RM  9 Diethyl phthalate ND

F RM  9
Semi-Volatile Organic 
Compounds

F RM  9 Benzyl alcohol 2.E-05 2.E-05
F RM  9 Hexachlorobenzene 2.E-04 2.E-04
F RM  9 Hexachlorobutadiene ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 2.E+00 2.E+00
F RM  9 Total PCB Congeners --
F RM  9 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  9 Total PCB TEQ 3.E-01 3.E-01
F RM  9 Total TEQ 5.E-01 5.E-01
F RM  9 Pesticides
F RM  9 Aldrin 1.E-04 1.E-04
F RM  9 alpha-Hexachlorocyclohexane 3.E-07 3.E-07
F RM  9 beta-Hexachlorocyclohexane ND
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Dieldrin 6.E-03 6.E-03
F RM  9 Endrin 5.E-06 5.E-06
F RM  9 Endrin aldehyde ND
F RM  9 Endrin ketone ND
F RM  9 gamma-Hexachlorocyclohexane 8.E-06 8.E-06 8.E-06
F RM  9 Heptachlor ND
F RM  9 Heptachlor epoxide 7.E-04 7.E-04
F RM  9 Total Chlordanes 2.E-03 2.E-03
F RM  9 Total DDD 2.E-03 2.E-03
F RM  9 Total DDE 1.E-02 1.E-02
F RM  9 Total DDT 3.E-03 3.E-03
F RM  9 Total Endosulfan 6.E-06 6.E-06 6.E-06 6.E-06

Exposure Point Total 4.E-02 3.E-02 1.E-04 4.E-03 9.E-01 1.E-03 5.E-02 2.E+00 8.E-05 5.E-01
F RM  10 Metals
F RM  10 Aluminum 1.E-03 1.E-03
F RM  10 Antimony ND
F RM  10 Arsenic, inorganic 2.E-02 2.E-02
F RM  10 Cadmium ND
F RM  10 Chromium ND
F RM  10 Copper 4.E-03 4.E-03
F RM  10 Lead --
F RM  10 Manganese 1.E-03 1.E-03
F RM  10 Mercury 8.E-01 8.E-01
F RM  10 Nickel 9.E-04 9.E-04
F RM  10 Selenium ND
F RM  10 Silver ND
F RM  10 Thallium 2.E-02 2.E-02 2.E-02
F RM  10 Zinc 1.E-02 1.E-02
F RM  10 Butyltins
F RM  10 Dibutyltin ion 5.E-04 5.E-04
F RM  10 Tributyltin ion ND
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 PAHs
F RM  10 1-Methylnaphthalene 4.E-06
F RM  10 2-Methylnaphthalene 7.E-05 7.E-05
F RM  10 Acenaphthene ND
F RM  10 Acenaphthylene 8.E-07 8.E-07
F RM  10 Anthracene ND
F RM  10 Benzo(a)anthracene ND
F RM  10 Benzo(a)pyrene ND
F RM  10 Benzo(b)fluoranthene ND
F RM  10 Benzo(g,h,i)perylene ND
F RM  10 Benzo(k)fluoranthene ND
F RM  10 Chrysene ND
F RM  10 Dibenzo(a,h)anthracene ND
F RM  10 Dibenzothiophene ND
F RM  10 Fluoranthene ND
F RM  10 Fluorene ND
F RM  10 Indeno(1,2,3-cd)pyrene ND
F RM  10 Naphthalene 1.E-05 1.E-05
F RM  10 Phenanthrene ND
F RM  10 Pyrene ND
F RM  10 Total Carcinogenic PAHs --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
F RM  10 Dibutyl phthalate ND
F RM  10 Diethyl phthalate ND

F RM  10
Semi-Volatile Organic 
Compounds

F RM  10 Benzyl alcohol ND
F RM  10 Hexachlorobenzene 2.E-04 2.E-04
F RM  10 Hexachlorobutadiene 3.E-06 3.E-06
F RM  10 Phenols
F RM  10 4-Nitrophenol ND
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA
F RM  10 Total PCB Congeners --
F RM  10 Total PCBs, Adjusted 2.E+00 2.E+00
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  10 Total PCB TEQ 2.E-01 2.E-01
F RM  10 Total TEQ 4.E-01 4.E-01
F RM  10 Pesticides
F RM  10 Aldrin ND
F RM  10 alpha-Hexachlorocyclohexane 3.E-07 3.E-07
F RM  10 beta-Hexachlorocyclohexane ND
F RM  10 Dieldrin 3.E-03 3.E-03
F RM  10 Endrin 5.E-06 5.E-06
F RM  10 Endrin aldehyde ND
F RM  10 Endrin ketone 2.E-05 2.E-05
F RM  10 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F RM  10 Heptachlor ND
F RM  10 Heptachlor epoxide 5.E-04 5.E-04
F RM  10 Total Chlordanes 1.E-03 1.E-03
F RM  10 Total DDD 2.E-03 2.E-03
F RM  10 Total DDE 7.E-03 7.E-03
F RM  10 Total DDT 2.E-03 2.E-03
F RM  10 Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 3.E-02 2.E-02 2.E-05 4.E-03 8.E-01 1.E-03 3.E-02 2.E+00 7.E-05 4.E-01
F RM  11 Metals
F RM  11 Aluminum 5.E-04 5.E-04
F RM  11 Antimony ND
F RM  11 Arsenic, inorganic 2.E-02 2.E-02
F RM  11 Cadmium ND
F RM  11 Chromium ND
F RM  11 Copper 4.E-03 4.E-03
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Lead --
F RM  11 Manganese 1.E-03 1.E-03
F RM  11 Mercury 9.E-01 9.E-01
F RM  11 Nickel 1.E-03 1.E-03
F RM  11 Selenium 2.E-01 2.E-01
F RM  11 Silver ND
F RM  11 Thallium 2.E-02 2.E-02 2.E-02
F RM  11 Zinc 1.E-02 1.E-02
F RM  11 Butyltins
F RM  11 Dibutyltin ion 4.E-04 4.E-04
F RM  11 Tributyltin ion ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 2.E-06
F RM  11 2-Methylnaphthalene 4.E-05 4.E-05
F RM  11 Acenaphthene ND
F RM  11 Acenaphthylene 7.E-07 7.E-07
F RM  11 Anthracene ND
F RM  11 Benzo(a)anthracene ND
F RM  11 Benzo(a)pyrene ND
F RM  11 Benzo(b)fluoranthene ND
F RM  11 Benzo(g,h,i)perylene ND
F RM  11 Benzo(k)fluoranthene ND
F RM  11 Chrysene ND
F RM  11 Dibenzo(a,h)anthracene ND
F RM  11 Dibenzothiophene 1.E-06 1.E-06
F RM  11 Fluoranthene ND
F RM  11 Fluorene ND
F RM  11 Indeno(1,2,3-cd)pyrene ND
F RM  11 Naphthalene 2.E-05 2.E-05
F RM  11 Phenanthrene ND
F RM  11 Pyrene ND
F RM  11 Total Carcinogenic PAHs --
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND
F RM  11 Dibutyl phthalate 2.E-04 2.E-04
F RM  11 Diethyl phthalate ND

F RM  11
Semi-Volatile Organic 
Compounds

F RM  11 Benzyl alcohol 2.E-05 2.E-05
F RM  11 Hexachlorobenzene 2.E-04 2.E-04
F RM  11 Hexachlorobutadiene ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA
F RM  11 Total PCB Congeners --
F RM  11 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 2.E-01 2.E-01
F RM  11 Total PCB TEQ 6.E-01 6.E-01
F RM  11 Total TEQ 8.E-01 8.E-01
F RM  11 Pesticides
F RM  11 Aldrin ND
F RM  11 alpha-Hexachlorocyclohexane ND
F RM  11 beta-Hexachlorocyclohexane 4.E-06 4.E-06
F RM  11 Dieldrin 2.E-03 2.E-03
F RM  11 Endrin 1.E-05 1.E-05
F RM  11 Endrin aldehyde ND
F RM  11 Endrin ketone ND
F RM  11 gamma-Hexachlorocyclohexane 9.E-06 9.E-06 9.E-06
F RM  11 Heptachlor 5.E-06 5.E-06
F RM  11 Heptachlor epoxide 5.E-04 5.E-04
F RM  11 Total Chlordanes 1.E-03 1.E-03
F RM  11 Total DDD 7.E-04 7.E-04
F RM  11 Total DDE 5.E-03 5.E-03
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Total DDT 7.E-04 7.E-04
F RM  11 Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 3.E-02 2.E-02 9.E-06 4.E-03 9.E-01 2.E-01 3.E-02 2.E+01 4.E-05 8.E-01
F Study Area Wide Metals
F Study Area Wide Aluminum 1.E-03 1.E-03
F Study Area Wide Antimony 3.E-03 3.E-03
F Study Area Wide Arsenic, inorganic 3.E-02 3.E-02
F Study Area Wide Cadmium 3.E-04 3.E-04
F Study Area Wide Chromium 3.E-05
F Study Area Wide Copper 5.E-03 5.E-03
F Study Area Wide Lead --
F Study Area Wide Manganese 1.E-03 1.E-03
F Study Area Wide Mercury 7.E-01 7.E-01
F Study Area Wide Nickel 1.E-03 1.E-03
F Study Area Wide Selenium 2.E-02 2.E-02
F Study Area Wide Silver 5.E-05 5.E-05
F Study Area Wide Thallium 3.E-02 3.E-02 3.E-02
F Study Area Wide Zinc 1.E-02 1.E-02
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 7.E-04 7.E-04
F Study Area Wide Tributyltin ion 4.E-04 4.E-04
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 5.E-06
F Study Area Wide 2-Methylnaphthalene 1.E-04 1.E-04
F Study Area Wide Acenaphthene 6.E-06 6.E-06
F Study Area Wide Acenaphthylene 3.E-06 3.E-06
F Study Area Wide Anthracene 1.E-06
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(a)pyrene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 5.E-06 5.E-06
F Study Area Wide Benzo(k)fluoranthene --
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Chrysene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 6.E-06 6.E-06
F Study Area Wide Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
F Study Area Wide Fluorene 9.E-06 9.E-06
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 4.E-05 4.E-05
F Study Area Wide Phenanthrene 6.E-05 6.E-05
F Study Area Wide Pyrene 3.E-05 3.E-05
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
F Study Area Wide Dibutyl phthalate 1.E-04 1.E-04
F Study Area Wide Diethyl phthalate 4.E-06 4.E-06

F Study Area Wide
Semi-Volatile Organic 
Compounds

F Study Area Wide Benzyl alcohol 2.E-05 2.E-05
F Study Area Wide Hexachlorobenzene 2.E-04 2.E-04
F Study Area Wide Hexachlorobutadiene 8.E-06 8.E-06
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 6.E-04 6.E-04 6.E-04
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.E+00 1.E+00
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 4.E+00 4.E+00
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 4.E-01 4.E-01
F Study Area Wide Total PCB TEQ 3.E-01 3.E-01
F Study Area Wide Total TEQ 7.E-01 7.E-01
F Study Area Wide Pesticides
F Study Area Wide Aldrin 9.E-05 9.E-05
F Study Area Wide alpha-Hexachlorocyclohexane 2.E-07 2.E-07
F Study Area Wide beta-Hexachlorocyclohexane 2.E-04 2.E-04
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TABLE 5-133.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Dieldrin 5.E-03 5.E-03
F Study Area Wide Endrin 5.E-06 5.E-06
F Study Area Wide Endrin aldehyde 3.E-04 3.E-04
F Study Area Wide Endrin ketone 9.E-06 9.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
F Study Area Wide Heptachlor 2.E-06 2.E-06
F Study Area Wide Heptachlor epoxide 6.E-04 6.E-04
F Study Area Wide Total Chlordanes 2.E-03 2.E-03
F Study Area Wide Total DDD 6.E-03 6.E-03
F Study Area Wide Total DDE 1.E-02 1.E-02
F Study Area Wide Total DDT 6.E-03 6.E-03
F Study Area Wide Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 4.E-02 3.E-02 5.E-04 5.E-03 7.E-01 3.E-02 6.E-02 4.E+00 1.E-04 7.E-01

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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WB RM  2 Metals
WB RM  2 Aluminum 7.E-03 7.E-03
WB RM  2 Antimony ND
WB RM  2 Arsenic, inorganic 2.E-01 2.E-01
WB RM  2 Cadmium 6.E-03 6.E-03
WB RM  2 Chromium 2.E-04
WB RM  2 Copper 4.E-02 4.E-02
WB RM  2 Lead --
WB RM  2 Manganese 3.E-02 3.E-02
WB RM  2 Mercury 1.E+00 1.E+00
WB RM  2 Nickel 8.E-03 8.E-03
WB RM  2 Selenium ND
WB RM  2 Silver 5.E-04 5.E-04
WB RM  2 Thallium 2.E-01 2.E-01 2.E-01
WB RM  2 Zinc 8.E-02 8.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 3.E-03 3.E-03
WB RM  2 Tributyltin ion ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 6.E-05
WB RM  2 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  2 Acenaphthene 2.E-04 2.E-04
WB RM  2 Acenaphthylene 2.E-05 2.E-05
WB RM  2 Anthracene 1.E-05
WB RM  2 Benzo(a)anthracene ND
WB RM  2 Benzo(a)pyrene ND
WB RM  2 Benzo(b)fluoranthene ND
WB RM  2 Benzo(g,h,i)perylene ND
WB RM  2 Benzo(k)fluoranthene ND
WB RM  2 Chrysene ND
WB RM  2 Dibenzo(a,h)anthracene ND
WB RM  2 Dibenzothiophene 6.E-05 6.E-05
WB RM  2 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  2 Fluorene 2.E-04 2.E-04
WB RM  2 Indeno(1,2,3-cd)pyrene ND
WB RM  2 Naphthalene 2.E-04 2.E-04
WB RM  2 Phenanthrene 7.E-04 7.E-04
WB RM  2 Pyrene ND
WB RM  2 Total Carcinogenic PAHs --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND
WB RM  2 Dibutyl phthalate ND
WB RM  2 Diethyl phthalate ND
WB RM  2 Di-n-octyl phthalate ND
WB RM  2 Semi-Volatile Organic Compounds
WB RM  2 Benzoic acid 3.E-04
WB RM  2 Benzyl alcohol 1.E-04 1.E-04
WB RM  2 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  2 Dibenzofuran 9.E-05 9.E-05
WB RM  2 Hexachlorobenzene 4.E-03 4.E-03
WB RM  2 Hexachlorobutadiene ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND
WB RM  2 4-Nitrophenol ND
WB RM  2 Phenol ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA
WB RM  2 Total PCB Congeners --
WB RM  2 Total PCBs, Adjusted 1.E+02 1.E+02
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  2 Total PCB TEQ 4.E+01 4.E+01
WB RM  2 Total TEQ 5.E+01 5.E+01
WB RM  2 Pesticides
WB RM  2 Aldrin 8.E-04 8.E-04
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  2 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  2 beta-Hexachlorocyclohexane ND
WB RM  2 Dieldrin 1.E-01 1.E-01
WB RM  2 Endrin 2.E-04 2.E-04
WB RM  2 Endrin aldehyde ND
WB RM  2 Endrin ketone 1.E-04 1.E-04
WB RM  2 gamma-Hexachlorocyclohexane ND
WB RM  2 Heptachlor ND
WB RM  2 Heptachlor epoxide 3.E-02 3.E-02
WB RM  2 Total Chlordanes 4.E-02 4.E-02
WB RM  2 Total DDD 7.E-02 7.E-02
WB RM  2 Total DDE 3.E-01 3.E-01
WB RM  2 Total DDT 2.E-02 2.E-02
WB RM  2 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Totalb 3.E-01 2.E-01 8.E-03 4.E-02 1.E+00 9.E-03 8.E-01 1.E+02 1.E-03 5.E+01
WB RM  3 Metals
WB RM  3 Aluminum 1.E-02 1.E-02
WB RM  3 Antimony 5.E-03 5.E-03
WB RM  3 Arsenic, inorganic 3.E-01 3.E-01
WB RM  3 Cadmium 2.E-02 2.E-02
WB RM  3 Chromium 4.E-04
WB RM  3 Copper 4.E-02 4.E-02
WB RM  3 Lead --
WB RM  3 Manganese 3.E-02 3.E-02
WB RM  3 Mercury 2.E+00 2.E+00
WB RM  3 Nickel 8.E-03 8.E-03
WB RM  3 Selenium ND
WB RM  3 Silver 7.E-04 7.E-04
WB RM  3 Thallium 3.E-01 3.E-01 3.E-01
WB RM  3 Zinc 1.E-01 1.E-01
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 3.E-03 3.E-03
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  3 Tributyltin ion 6.E-03 6.E-03
WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 1.E-04
WB RM  3 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  3 Acenaphthene 2.E-04 2.E-04
WB RM  3 Acenaphthylene 2.E-05 2.E-05
WB RM  3 Anthracene 2.E-05
WB RM  3 Benzo(a)anthracene --
WB RM  3 Benzo(a)pyrene ND
WB RM  3 Benzo(b)fluoranthene ND
WB RM  3 Benzo(g,h,i)perylene ND
WB RM  3 Benzo(k)fluoranthene ND
WB RM  3 Chrysene --
WB RM  3 Dibenzo(a,h)anthracene ND
WB RM  3 Dibenzothiophene 9.E-05 9.E-05
WB RM  3 Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB RM  3 Fluorene 6.E-04 6.E-04
WB RM  3 Indeno(1,2,3-cd)pyrene ND
WB RM  3 Naphthalene 2.E-04 2.E-04
WB RM  3 Phenanthrene 1.E-03 1.E-03
WB RM  3 Pyrene 4.E-04 4.E-04
WB RM  3 Total Carcinogenic PAHs --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND
WB RM  3 Dibutyl phthalate ND
WB RM  3 Diethyl phthalate ND
WB RM  3 Di-n-octyl phthalate 2.E-02 2.E-02
WB RM  3 Semi-Volatile Organic Compounds
WB RM  3 Benzoic acid 3.E-04
WB RM  3 Benzyl alcohol 1.E-04 1.E-04
WB RM  3 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB RM  3 Dibenzofuran 2.E-04 2.E-04
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  3 Hexachlorobenzene 5.E-03 5.E-03
WB RM  3 Hexachlorobutadiene 5.E-05 5.E-05
WB RM  3 Phenols
WB RM  3 4-Methylphenol ND
WB RM  3 4-Nitrophenol ND
WB RM  3 Phenol ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 8.E+01 8.E+01
WB RM  3 Total PCB Congeners --
WB RM  3 Total PCBs, Adjusted 9.E+01 9.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB RM  3 Total PCB TEQ 3.E+01 3.E+01
WB RM  3 Total TEQ 3.E+01 3.E+01
WB RM  3 Pesticides
WB RM  3 Aldrin 1.E-03 1.E-03
WB RM  3 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  3 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  3 Dieldrin 1.E-01 1.E-01
WB RM  3 Endrin 2.E-04 2.E-04
WB RM  3 Endrin aldehyde 4.E-05 4.E-05
WB RM  3 Endrin ketone ND
WB RM  3 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  3 Heptachlor 1.E-04 1.E-04
WB RM  3 Heptachlor epoxide 2.E-02 2.E-02
WB RM  3 Total Chlordanes 5.E-02 5.E-02
WB RM  3 Total DDD 1.E-01 1.E-01
WB RM  3 Total DDE 6.E-01 6.E-01
WB RM  3 Total DDT 8.E-02 8.E-02
WB RM  3 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 4.E-01 3.E-01 2.E-02 4.E-02 2.E+00 9.E-03 1.E+00 9.E+01 2.E-03 3.E+01
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  4 Metals
WB RM  4 Aluminum 2.E-02 2.E-02
WB RM  4 Antimony ND
WB RM  4 Arsenic, inorganic 2.E-01 2.E-01
WB RM  4 Cadmium 1.E-02 1.E-02
WB RM  4 Chromium 1.E-03
WB RM  4 Copper 4.E-02 4.E-02
WB RM  4 Lead --
WB RM  4 Manganese 3.E-02 3.E-02
WB RM  4 Mercury 3.E+00 3.E+00
WB RM  4 Nickel 2.E-02 2.E-02
WB RM  4 Selenium ND
WB RM  4 Silver ND
WB RM  4 Thallium 2.E-01 2.E-01 2.E-01
WB RM  4 Zinc 1.E-01 1.E-01
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 5.E-03 5.E-03
WB RM  4 Tributyltin ion 1.E-02 1.E-02
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 6.E-05
WB RM  4 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  4 Acenaphthene 1.E-03 1.E-03
WB RM  4 Acenaphthylene 2.E-05 2.E-05
WB RM  4 Anthracene 9.E-06
WB RM  4 Benzo(a)anthracene --
WB RM  4 Benzo(a)pyrene --
WB RM  4 Benzo(b)fluoranthene --
WB RM  4 Benzo(g,h,i)perylene 1.E-05 1.E-05
WB RM  4 Benzo(k)fluoranthene --
WB RM  4 Chrysene --
WB RM  4 Dibenzo(a,h)anthracene --
WB RM  4 Dibenzothiophene 5.E-05 5.E-05
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  4 Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
WB RM  4 Fluorene 4.E-04 4.E-04
WB RM  4 Indeno(1,2,3-cd)pyrene --
WB RM  4 Naphthalene 2.E-04 2.E-04
WB RM  4 Phenanthrene 2.E-03 2.E-03
WB RM  4 Pyrene 3.E-03 3.E-03
WB RM  4 Total Carcinogenic PAHs --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 9.E+00 9.E+00
WB RM  4 Dibutyl phthalate 6.E-04 6.E-04
WB RM  4 Diethyl phthalate 3.E-05 3.E-05
WB RM  4 Di-n-octyl phthalate 4.E-02 4.E-02
WB RM  4 Semi-Volatile Organic Compounds
WB RM  4 Benzoic acid 2.E-04
WB RM  4 Benzyl alcohol 1.E-04 1.E-04
WB RM  4 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  4 Dibenzofuran 1.E-04 1.E-04
WB RM  4 Hexachlorobenzene 6.E-03 6.E-03
WB RM  4 Hexachlorobutadiene 1.E-04 1.E-04
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND
WB RM  4 4-Nitrophenol 5.E-03 5.E-03 5.E-03
WB RM  4 Phenol ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 1.E+02 1.E+02
WB RM  4 Total PCB Congeners --
WB RM  4 Total PCBs, Adjusted 1.E+02 1.E+02
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB RM  4 Total PCB TEQ 2.E+01 2.E+01
WB RM  4 Total TEQ 3.E+01 3.E+01
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  4 Pesticides
WB RM  4 Aldrin 1.E-03 1.E-03
WB RM  4 alpha-Hexachlorocyclohexane 9.E-06 9.E-06
WB RM  4 beta-Hexachlorocyclohexane 4.E-05 4.E-05
WB RM  4 Dieldrin 1.E-01 1.E-01
WB RM  4 Endrin 2.E-04 2.E-04
WB RM  4 Endrin aldehyde ND
WB RM  4 Endrin ketone ND
WB RM  4 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  4 Heptachlor 6.E-05 6.E-05
WB RM  4 Heptachlor epoxide 2.E-02 2.E-02
WB RM  4 Total Chlordanes 6.E-02 6.E-02
WB RM  4 Total DDD 2.E-01 2.E-01
WB RM  4 Total DDE 8.E-01 8.E-01
WB RM  4 Total DDT 1.E-01 1.E-01
WB RM  4 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 2.E-01 2.E-02 4.E-02 3.E+00 2.E-02 1.E+01 1.E+02 1.E-03 3.E+01
WB RM  5 Metals
WB RM  5 Aluminum 1.E-02 1.E-02
WB RM  5 Antimony ND
WB RM  5 Arsenic, inorganic 2.E-01 2.E-01
WB RM  5 Cadmium 2.E-02 2.E-02
WB RM  5 Chromium 6.E-04
WB RM  5 Copper 4.E-02 4.E-02
WB RM  5 Lead --
WB RM  5 Manganese 2.E-02 2.E-02
WB RM  5 Mercury 2.E+00 2.E+00
WB RM  5 Nickel 7.E-03 7.E-03
WB RM  5 Selenium ND
WB RM  5 Silver ND
WB RM  5 Thallium 1.E-01 1.E-01 1.E-01
WB RM  5 Zinc 1.E-01 1.E-01
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 4.E-03 4.E-03
WB RM  5 Tributyltin ion ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 9.E-05
WB RM  5 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  5 Acenaphthene 3.E-04 3.E-04
WB RM  5 Acenaphthylene 3.E-05 3.E-05
WB RM  5 Anthracene 4.E-06
WB RM  5 Benzo(a)anthracene --
WB RM  5 Benzo(a)pyrene --
WB RM  5 Benzo(b)fluoranthene --
WB RM  5 Benzo(g,h,i)perylene 4.E-05 4.E-05
WB RM  5 Benzo(k)fluoranthene --
WB RM  5 Chrysene --
WB RM  5 Dibenzo(a,h)anthracene --
WB RM  5 Dibenzothiophene 2.E-05 2.E-05
WB RM  5 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB RM  5 Fluorene 2.E-03 2.E-03
WB RM  5 Indeno(1,2,3-cd)pyrene --
WB RM  5 Naphthalene 3.E-04 3.E-04
WB RM  5 Phenanthrene 2.E-03 2.E-03
WB RM  5 Pyrene 2.E-04 2.E-04
WB RM  5 Total Carcinogenic PAHs --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND
WB RM  5 Dibutyl phthalate ND
WB RM  5 Diethyl phthalate ND
WB RM  5 Di-n-octyl phthalate ND
WB RM  5 Semi-Volatile Organic Compounds
WB RM  5 Benzoic acid 2.E-04
WB RM  5 Benzyl alcohol 1.E-04 1.E-04
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  5 Bis(2-chloroethoxy) methane 8.E-03 8.E-03
WB RM  5 Dibenzofuran 1.E-04 1.E-04
WB RM  5 Hexachlorobenzene 6.E-03 6.E-03
WB RM  5 Hexachlorobutadiene 2.E-04 2.E-04
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND
WB RM  5 4-Nitrophenol ND
WB RM  5 Phenol ND
WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 4.E+01 4.E+01
WB RM  5 Total PCB Congeners --
WB RM  5 Total PCBs, Adjusted 4.E+01 4.E+01
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB RM  5 Total PCB TEQ 1.E+01 1.E+01
WB RM  5 Total TEQ 2.E+01 2.E+01
WB RM  5 Pesticides
WB RM  5 Aldrin 2.E-03 2.E-03
WB RM  5 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  5 beta-Hexachlorocyclohexane ND
WB RM  5 Dieldrin 1.E-01 1.E-01
WB RM  5 Endrin 1.E-04 1.E-04
WB RM  5 Endrin aldehyde ND
WB RM  5 Endrin ketone ND
WB RM  5 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  5 Heptachlor ND
WB RM  5 Heptachlor epoxide 2.E-02 2.E-02
WB RM  5 Total Chlordanes 6.E-02 6.E-02
WB RM  5 Total DDD 2.E-01 2.E-01
WB RM  5 Total DDE 4.E-01 4.E-01
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  5 Total DDT 2.E-01 2.E-01
WB RM  5 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 2.E-01 2.E-02 4.E-02 2.E+00 8.E-03 1.E+00 4.E+01 1.E-03 2.E+01
WB RM  6 Metals
WB RM  6 Aluminum 1.E-02 1.E-02
WB RM  6 Antimony 5.E-03 5.E-03
WB RM  6 Arsenic, inorganic 2.E-01 2.E-01
WB RM  6 Cadmium 5.E-02 5.E-02
WB RM  6 Chromium ND
WB RM  6 Copper 4.E-02 4.E-02
WB RM  6 Lead --
WB RM  6 Manganese 3.E-02 3.E-02
WB RM  6 Mercury 2.E+00 2.E+00
WB RM  6 Nickel 2.E-02 2.E-02
WB RM  6 Selenium ND
WB RM  6 Silver 7.E-04 7.E-04
WB RM  6 Thallium 1.E-01 1.E-01 1.E-01
WB RM  6 Zinc 1.E-01 1.E-01
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 4.E-03 4.E-03
WB RM  6 Tributyltin ion 6.E-03 6.E-03
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 3.E-04
WB RM  6 2-Methylnaphthalene 6.E-03 6.E-03
WB RM  6 Acenaphthene 1.E-03 1.E-03
WB RM  6 Acenaphthylene 1.E-04 1.E-04
WB RM  6 Anthracene 5.E-05
WB RM  6 Benzo(a)anthracene --
WB RM  6 Benzo(a)pyrene --
WB RM  6 Benzo(b)fluoranthene --
WB RM  6 Benzo(g,h,i)perylene 9.E-06 9.E-06
WB RM  6 Benzo(k)fluoranthene --
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  6 Chrysene --
WB RM  6 Dibenzo(a,h)anthracene ND
WB RM  6 Dibenzothiophene 6.E-04 6.E-04
WB RM  6 Fluoranthene 7.E-04 7.E-04 7.E-04 7.E-04
WB RM  6 Fluorene 1.E-03 1.E-03
WB RM  6 Indeno(1,2,3-cd)pyrene --
WB RM  6 Naphthalene 2.E-03 2.E-03
WB RM  6 Phenanthrene 4.E-03 4.E-03
WB RM  6 Pyrene 8.E-04 8.E-04
WB RM  6 Total Carcinogenic PAHs --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
WB RM  6 Dibutyl phthalate ND
WB RM  6 Diethyl phthalate ND
WB RM  6 Di-n-octyl phthalate ND
WB RM  6 Semi-Volatile Organic Compounds
WB RM  6 Benzoic acid 2.E-04
WB RM  6 Benzyl alcohol 1.E-04 1.E-04
WB RM  6 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB RM  6 Dibenzofuran 2.E-04 2.E-04
WB RM  6 Hexachlorobenzene 6.E-03 6.E-03
WB RM  6 Hexachlorobutadiene 3.E-04 3.E-04
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND
WB RM  6 4-Nitrophenol 6.E-03 6.E-03 6.E-03
WB RM  6 Phenol ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 3.E+01 3.E+01
WB RM  6 Total PCB Congeners --
WB RM  6 Total PCBs, Adjusted 7.E+01 7.E+01
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 6.E+00 6.E+00
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  6 Total PCB TEQ 1.E+01 1.E+01
WB RM  6 Total TEQ 2.E+01 2.E+01
WB RM  6 Pesticides
WB RM  6 Aldrin 2.E-03 2.E-03
WB RM  6 alpha-Hexachlorocyclohexane 7.E-06 7.E-06
WB RM  6 beta-Hexachlorocyclohexane 8.E-05 8.E-05
WB RM  6 Dieldrin 1.E-01 1.E-01
WB RM  6 Endrin 1.E-04 1.E-04
WB RM  6 Endrin aldehyde ND
WB RM  6 Endrin ketone ND
WB RM  6 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  6 Heptachlor 5.E-05 5.E-05
WB RM  6 Heptachlor epoxide 2.E-02 2.E-02
WB RM  6 Total Chlordanes 5.E-02 5.E-02
WB RM  6 Total DDD 4.E-01 4.E-01
WB RM  6 Total DDE 4.E-01 4.E-01
WB RM  6 Total DDT 1.E-01 1.E-01
WB RM  6 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 2.E-01 6.E-02 4.E-02 2.E+00 2.E-02 1.E+00 7.E+01 6.E-03 2.E+01
WB RM  7 Metals
WB RM  7 Aluminum 1.E-02 1.E-02
WB RM  7 Antimony ND
WB RM  7 Arsenic, inorganic 2.E-01 2.E-01
WB RM  7 Cadmium 5.E-03 5.E-03
WB RM  7 Chromium 9.E-04
WB RM  7 Copper 4.E-02 4.E-02
WB RM  7 Lead --
WB RM  7 Manganese 3.E-02 3.E-02
WB RM  7 Mercury 3.E+00 3.E+00
WB RM  7 Nickel 2.E-02 2.E-02
WB RM  7 Selenium 2.E-01 2.E-01
WB RM  7 Silver 1.E-03 1.E-03
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  7 Thallium 1.E-01 1.E-01 1.E-01
WB RM  7 Zinc 1.E-01 1.E-01
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 5.E-03 5.E-03
WB RM  7 Tributyltin ion 5.E-03 5.E-03
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 1.E-04
WB RM  7 2-Methylnaphthalene 3.E-02 3.E-02
WB RM  7 Acenaphthene 3.E-03 3.E-03
WB RM  7 Acenaphthylene 5.E-05 5.E-05
WB RM  7 Anthracene 2.E-05
WB RM  7 Benzo(a)anthracene --
WB RM  7 Benzo(a)pyrene ND
WB RM  7 Benzo(b)fluoranthene --
WB RM  7 Benzo(g,h,i)perylene 1.E-05 1.E-05
WB RM  7 Benzo(k)fluoranthene --
WB RM  7 Chrysene --
WB RM  7 Dibenzo(a,h)anthracene ND
WB RM  7 Dibenzothiophene 3.E-04 3.E-04
WB RM  7 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
WB RM  7 Fluorene 4.E-03 4.E-03
WB RM  7 Indeno(1,2,3-cd)pyrene --
WB RM  7 Naphthalene 9.E-03 9.E-03
WB RM  7 Phenanthrene 6.E-03 6.E-03
WB RM  7 Pyrene 6.E-04 6.E-04
WB RM  7 Total Carcinogenic PAHs --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND
WB RM  7 Dibutyl phthalate ND
WB RM  7 Diethyl phthalate ND
WB RM  7 Di-n-octyl phthalate ND
WB RM  7 Semi-Volatile Organic Compounds
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  7 Benzoic acid 3.E-04
WB RM  7 Benzyl alcohol 1.E-04 1.E-04
WB RM  7 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  7 Dibenzofuran 3.E-03 3.E-03
WB RM  7 Hexachlorobenzene 1.E-02 1.E-02
WB RM  7 Hexachlorobutadiene 3.E-03 3.E-03
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND
WB RM  7 4-Nitrophenol 5.E-03 5.E-03 5.E-03
WB RM  7 Phenol ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 8.E+01 8.E+01
WB RM  7 Total PCB Congeners --
WB RM  7 Total PCBs, Adjusted 2.E+02 2.E+02
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 1.E+02 1.E+02
WB RM  7 Total PCB TEQ 2.E+01 2.E+01
WB RM  7 Total TEQ 1.E+02 1.E+02
WB RM  7 Pesticides
WB RM  7 Aldrin 2.E-03 2.E-03
WB RM  7 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  7 beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB RM  7 Dieldrin 9.E-02 9.E-02
WB RM  7 Endrin 1.E-04 1.E-04
WB RM  7 Endrin aldehyde ND
WB RM  7 Endrin ketone ND
WB RM  7 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  7 Heptachlor 4.E-05 4.E-05
WB RM  7 Heptachlor epoxide 2.E-02 2.E-02
WB RM  7 Total Chlordanes 8.E-02 8.E-02
WB RM  7 Total DDD 2.E+00 2.E+00
WB RM  7 Total DDE 1.E+00 1.E+00
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  7 Total DDT 1.E+00 1.E+00
WB RM  7 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 2.E-01 2.E-02 4.E-02 3.E+00 2.E-01 5.E+00 2.E+02 3.E-02 1.E+02
WB RM  8 Metals
WB RM  8 Aluminum 1.E-02 1.E-02
WB RM  8 Antimony ND
WB RM  8 Arsenic, inorganic 2.E-01 2.E-01
WB RM  8 Cadmium 9.E-03 9.E-03
WB RM  8 Chromium 3.E-04
WB RM  8 Copper 7.E-02 7.E-02
WB RM  8 Lead --
WB RM  8 Manganese 4.E-02 4.E-02
WB RM  8 Mercury 2.E+00 2.E+00
WB RM  8 Nickel 2.E-02 2.E-02
WB RM  8 Selenium ND
WB RM  8 Silver 9.E-04 9.E-04
WB RM  8 Thallium 1.E-01 1.E-01 1.E-01
WB RM  8 Zinc 1.E-01 1.E-01
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 8.E-03 8.E-03
WB RM  8 Tributyltin ion ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 6.E-05
WB RM  8 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  8 Acenaphthene 3.E-04 3.E-04
WB RM  8 Acenaphthylene 7.E-05 7.E-05
WB RM  8 Anthracene 9.E-06
WB RM  8 Benzo(a)anthracene --
WB RM  8 Benzo(a)pyrene --
WB RM  8 Benzo(b)fluoranthene --
WB RM  8 Benzo(g,h,i)perylene 2.E-04 2.E-04
WB RM  8 Benzo(k)fluoranthene --
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  8 Chrysene --
WB RM  8 Dibenzo(a,h)anthracene --
WB RM  8 Dibenzothiophene 2.E-04 2.E-04
WB RM  8 Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
WB RM  8 Fluorene 3.E-04 3.E-04
WB RM  8 Indeno(1,2,3-cd)pyrene --
WB RM  8 Naphthalene 6.E-04 6.E-04
WB RM  8 Phenanthrene 2.E-03 2.E-03
WB RM  8 Pyrene 3.E-03 3.E-03
WB RM  8 Total Carcinogenic PAHs --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND
WB RM  8 Dibutyl phthalate ND
WB RM  8 Diethyl phthalate ND
WB RM  8 Di-n-octyl phthalate ND
WB RM  8 Semi-Volatile Organic Compounds
WB RM  8 Benzoic acid 3.E-04
WB RM  8 Benzyl alcohol 1.E-04 1.E-04
WB RM  8 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  8 Dibenzofuran 1.E-04 1.E-04
WB RM  8 Hexachlorobenzene 5.E-03 5.E-03
WB RM  8 Hexachlorobutadiene 5.E-04 5.E-04
WB RM  8 Phenols
WB RM  8 4-Methylphenol 5.E-03 5.E-03 5.E-03
WB RM  8 4-Nitrophenol 5.E-03 5.E-03 5.E-03
WB RM  8 Phenol ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 9.E+01 9.E+01
WB RM  8 Total PCB Congeners --
WB RM  8 Total PCBs, Adjusted 6.E+01 6.E+01
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 9.E+00 9.E+00

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 17 of 56



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  8 Total PCB TEQ 1.E+01 1.E+01
WB RM  8 Total TEQ 2.E+01 2.E+01
WB RM  8 Pesticides
WB RM  8 Aldrin 2.E-03 2.E-03
WB RM  8 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  8 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB RM  8 Dieldrin 3.E-01 3.E-01
WB RM  8 Endrin 1.E-04 1.E-04
WB RM  8 Endrin aldehyde ND
WB RM  8 Endrin ketone ND
WB RM  8 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  8 Heptachlor ND
WB RM  8 Heptachlor epoxide 2.E-02 2.E-02
WB RM  8 Total Chlordanes 5.E-02 5.E-02
WB RM  8 Total DDD 6.E-01 6.E-01
WB RM  8 Total DDE 8.E-01 8.E-01
WB RM  8 Total DDT 3.E-01 3.E-01
WB RM  8 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 2.E-01 2.E-02 7.E-02 2.E+00 3.E-02 2.E+00 6.E+01 2.E-03 2.E+01
WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 2.E-02 2.E-02
WB RM 8 SIL Antimony ND
WB RM 8 SIL Arsenic, inorganic 1.E-01 1.E-01
WB RM 8 SIL Cadmium 2.E-02 2.E-02
WB RM 8 SIL Chromium 2.E-03
WB RM 8 SIL Copper 5.E-02 5.E-02
WB RM 8 SIL Lead --
WB RM 8 SIL Manganese 3.E-02 3.E-02
WB RM 8 SIL Mercury 2.E+00 2.E+00
WB RM 8 SIL Nickel ND
WB RM 8 SIL Selenium ND
WB RM 8 SIL Silver ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM 8 SIL Thallium 9.E-02 9.E-02 9.E-02
WB RM 8 SIL Zinc 1.E-01 1.E-01
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA
WB RM 8 SIL Tributyltin ion NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA
WB RM 8 SIL 2-Methylnaphthalene 2.E-02 2.E-02
WB RM 8 SIL Acenaphthene 1.E-03 1.E-03
WB RM 8 SIL Acenaphthylene ND
WB RM 8 SIL Anthracene ND
WB RM 8 SIL Benzo(a)anthracene ND
WB RM 8 SIL Benzo(a)pyrene ND
WB RM 8 SIL Benzo(b)fluoranthene ND
WB RM 8 SIL Benzo(g,h,i)perylene ND
WB RM 8 SIL Benzo(k)fluoranthene ND
WB RM 8 SIL Chrysene ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND
WB RM 8 SIL Dibenzothiophene NA
WB RM 8 SIL Fluoranthene ND
WB RM 8 SIL Fluorene ND
WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND
WB RM 8 SIL Naphthalene ND
WB RM 8 SIL Phenanthrene ND
WB RM 8 SIL Pyrene ND
WB RM 8 SIL Total Carcinogenic PAHs --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND
WB RM 8 SIL Dibutyl phthalate ND
WB RM 8 SIL Diethyl phthalate ND
WB RM 8 SIL Di-n-octyl phthalate ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM 8 SIL Semi-Volatile Organic Compounds
WB RM 8 SIL Benzoic acid ND
WB RM 8 SIL Benzyl alcohol ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND
WB RM 8 SIL Dibenzofuran ND
WB RM 8 SIL Hexachlorobenzene ND
WB RM 8 SIL Hexachlorobutadiene ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND
WB RM 8 SIL 4-Nitrophenol ND
WB RM 8 SIL Phenol ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 5.E+02 5.E+02
WB RM 8 SIL Total PCB Congeners --
WB RM 8 SIL Total PCBs, Adjusted 5.E+02 5.E+02
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 8.E+00 8.E+00
WB RM 8 SIL Total PCB TEQ 3.E+01 3.E+01
WB RM 8 SIL Total TEQ 4.E+01 4.E+01
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND
WB RM 8 SIL Dieldrin ND
WB RM 8 SIL Endrin ND
WB RM 8 SIL Endrin aldehyde ND
WB RM 8 SIL Endrin ketone ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND
WB RM 8 SIL Heptachlor ND
WB RM 8 SIL Heptachlor epoxide ND
WB RM 8 SIL Total Chlordanes ND
WB RM 8 SIL Total DDD 1.E-01 1.E-01
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM 8 SIL Total DDE 4.E-01 4.E-01
WB RM 8 SIL Total DDT 4.E-02 4.E-02
WB RM 8 SIL Total Endosulfan 1.E-02 1.E-02 1.E-02 1.E-02

Exposure Point Total 2.E-01 1.E-01 2.E-02 5.E-02 2.E+00 1.E-02 7.E-01 5.E+02 2.E-02 4.E+01
WB RM  9 Metals
WB RM  9 Aluminum 2.E-02 2.E-02
WB RM  9 Antimony 3.E-02 3.E-02
WB RM  9 Arsenic, inorganic 2.E-01 2.E-01
WB RM  9 Cadmium 5.E-03 5.E-03
WB RM  9 Chromium 6.E-04
WB RM  9 Copper 8.E-02 8.E-02
WB RM  9 Lead --
WB RM  9 Manganese 5.E-02 5.E-02
WB RM  9 Mercury 3.E+00 3.E+00
WB RM  9 Nickel 2.E-02 2.E-02
WB RM  9 Selenium 1.E-01 1.E-01
WB RM  9 Silver 1.E-03 1.E-03
WB RM  9 Thallium 2.E-01 2.E-01 2.E-01
WB RM  9 Zinc 1.E-01 1.E-01
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 3.E-03 3.E-03
WB RM  9 Tributyltin ion ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 7.E-05
WB RM  9 2-Methylnaphthalene 3.E-03 3.E-03
WB RM  9 Acenaphthene 1.E-04 1.E-04
WB RM  9 Acenaphthylene 4.E-05 4.E-05
WB RM  9 Anthracene 1.E-05
WB RM  9 Benzo(a)anthracene --
WB RM  9 Benzo(a)pyrene --
WB RM  9 Benzo(b)fluoranthene --
WB RM  9 Benzo(g,h,i)perylene 8.E-05 8.E-05
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  9 Benzo(k)fluoranthene --
WB RM  9 Chrysene --
WB RM  9 Dibenzo(a,h)anthracene ND
WB RM  9 Dibenzothiophene 7.E-05 7.E-05
WB RM  9 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB RM  9 Fluorene 3.E-04 3.E-04
WB RM  9 Indeno(1,2,3-cd)pyrene --
WB RM  9 Naphthalene 6.E-04 6.E-04
WB RM  9 Phenanthrene 9.E-04 9.E-04
WB RM  9 Pyrene 2.E-04 2.E-04
WB RM  9 Total Carcinogenic PAHs --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND
WB RM  9 Dibutyl phthalate ND
WB RM  9 Diethyl phthalate ND
WB RM  9 Di-n-octyl phthalate ND
WB RM  9 Semi-Volatile Organic Compounds
WB RM  9 Benzoic acid 2.E-04
WB RM  9 Benzyl alcohol 1.E-04 1.E-04
WB RM  9 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  9 Dibenzofuran 1.E-04 1.E-04
WB RM  9 Hexachlorobenzene 7.E-03 7.E-03
WB RM  9 Hexachlorobutadiene ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 5.E-03 5.E-03 5.E-03
WB RM  9 4-Nitrophenol ND
WB RM  9 Phenol ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 9.E+01 9.E+01
WB RM  9 Total PCB Congeners --
WB RM  9 Total PCBs, Adjusted 9.E+01 9.E+01
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB RM  9 Total PCB TEQ 3.E+01 3.E+01
WB RM  9 Total TEQ 3.E+01 3.E+01
WB RM  9 Pesticides
WB RM  9 Aldrin 3.E-03 3.E-03
WB RM  9 alpha-Hexachlorocyclohexane 9.E-06 9.E-06
WB RM  9 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB RM  9 Dieldrin 1.E-01 1.E-01
WB RM  9 Endrin 2.E-04 2.E-04
WB RM  9 Endrin aldehyde ND
WB RM  9 Endrin ketone 3.E-05 3.E-05
WB RM  9 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  9 Heptachlor ND
WB RM  9 Heptachlor epoxide 2.E-02 2.E-02
WB RM  9 Total Chlordanes 9.E-02 9.E-02
WB RM  9 Total DDD 2.E-01 2.E-01
WB RM  9 Total DDE 6.E-01 6.E-01
WB RM  9 Total DDT 3.E-02 3.E-02
WB RM  9 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 2.E-01 7.E-03 8.E-02 4.E+00 1.E-01 1.E+00 9.E+01 3.E-03 3.E+01
WB RM  10 Metals
WB RM  10 Aluminum 2.E-02 2.E-02
WB RM  10 Antimony 3.E+01 3.E+01
WB RM  10 Arsenic, inorganic 2.E-01 2.E-01
WB RM  10 Cadmium 4.E-01 4.E-01
WB RM  10 Chromium 2.E-04
WB RM  10 Copper 1.E-01 1.E-01
WB RM  10 Lead --
WB RM  10 Manganese 5.E-02 5.E-02
WB RM  10 Mercury 3.E+00 3.E+00
WB RM  10 Nickel 2.E-02 2.E-02
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  10 Selenium ND
WB RM  10 Silver 3.E-02 3.E-02
WB RM  10 Thallium 2.E-01 2.E-01 2.E-01
WB RM  10 Zinc 8.E-02 8.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 3.E-03 3.E-03
WB RM  10 Tributyltin ion ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 1.E-04
WB RM  10 2-Methylnaphthalene 3.E-03 3.E-03
WB RM  10 Acenaphthene 3.E-04 3.E-04
WB RM  10 Acenaphthylene 1.E-05 1.E-05
WB RM  10 Anthracene 6.E-06
WB RM  10 Benzo(a)anthracene ND
WB RM  10 Benzo(a)pyrene ND
WB RM  10 Benzo(b)fluoranthene ND
WB RM  10 Benzo(g,h,i)perylene ND
WB RM  10 Benzo(k)fluoranthene ND
WB RM  10 Chrysene ND
WB RM  10 Dibenzo(a,h)anthracene ND
WB RM  10 Dibenzothiophene ND
WB RM  10 Fluoranthene ND
WB RM  10 Fluorene 2.E-04 2.E-04
WB RM  10 Indeno(1,2,3-cd)pyrene ND
WB RM  10 Naphthalene 3.E-04 3.E-04
WB RM  10 Phenanthrene 4.E-04 4.E-04
WB RM  10 Pyrene ND
WB RM  10 Total Carcinogenic PAHs --
WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
WB RM  10 Dibutyl phthalate ND
WB RM  10 Diethyl phthalate ND
WB RM  10 Di-n-octyl phthalate ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  10 Semi-Volatile Organic Compounds
WB RM  10 Benzoic acid 2.E-04
WB RM  10 Benzyl alcohol 1.E-04 1.E-04
WB RM  10 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB RM  10 Dibenzofuran 8.E-05 8.E-05
WB RM  10 Hexachlorobenzene 5.E-03 5.E-03
WB RM  10 Hexachlorobutadiene 2.E-05 2.E-05
WB RM  10 Phenols
WB RM  10 4-Methylphenol 5.E-03 5.E-03 5.E-03
WB RM  10 4-Nitrophenol ND
WB RM  10 Phenol 2.E-03 2.E-03 2.E-03
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA
WB RM  10 Total PCB Congeners --
WB RM  10 Total PCBs, Adjusted 8.E+01 8.E+01
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB RM  10 Total PCB TEQ 2.E+01 2.E+01
WB RM  10 Total TEQ 2.E+01 2.E+01
WB RM  10 Pesticides
WB RM  10 Aldrin 1.E-03 1.E-03
WB RM  10 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  10 beta-Hexachlorocyclohexane ND
WB RM  10 Dieldrin 8.E-02 8.E-02
WB RM  10 Endrin 1.E-04 1.E-04
WB RM  10 Endrin aldehyde 4.E-05 4.E-05
WB RM  10 Endrin ketone 7.E-05 7.E-05
WB RM  10 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  10 Heptachlor 4.E-05 4.E-05
WB RM  10 Heptachlor epoxide 1.E-02 1.E-02
WB RM  10 Total Chlordanes 4.E-02 4.E-02
WB RM  10 Total DDD 2.E-01 2.E-01
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  10 Total DDE 4.E-01 4.E-01
WB RM  10 Total DDT 2.E-01 2.E-01
WB RM  10 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 3.E+01 2.E-01 4.E-01 1.E-01 3.E+00 3.E-02 1.E+00 8.E+01 3.E-03 2.E+01 2.E-03
WB RM  11 Metals
WB RM  11 Aluminum 1.E-02 1.E-02
WB RM  11 Antimony ND
WB RM  11 Arsenic, inorganic 1.E-01 1.E-01
WB RM  11 Cadmium 3.E-02 3.E-02
WB RM  11 Chromium ND
WB RM  11 Copper 7.E-02 7.E-02
WB RM  11 Lead --
WB RM  11 Manganese 4.E-02 4.E-02
WB RM  11 Mercury 2.E+00 2.E+00
WB RM  11 Nickel 2.E-02 2.E-02
WB RM  11 Selenium 5.E-01 5.E-01
WB RM  11 Silver 1.E-03 1.E-03
WB RM  11 Thallium 9.E-02 9.E-02 9.E-02
WB RM  11 Zinc 8.E-02 8.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 3.E-03 3.E-03
WB RM  11 Tributyltin ion ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 4.E-05
WB RM  11 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  11 Acenaphthene 2.E-04 2.E-04
WB RM  11 Acenaphthylene 5.E-06 5.E-06
WB RM  11 Anthracene 8.E-06
WB RM  11 Benzo(a)anthracene ND
WB RM  11 Benzo(a)pyrene ND
WB RM  11 Benzo(b)fluoranthene ND
WB RM  11 Benzo(g,h,i)perylene ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  11 Benzo(k)fluoranthene ND
WB RM  11 Chrysene ND
WB RM  11 Dibenzo(a,h)anthracene ND
WB RM  11 Dibenzothiophene 5.E-05 5.E-05
WB RM  11 Fluoranthene ND
WB RM  11 Fluorene 3.E-04 3.E-04
WB RM  11 Indeno(1,2,3-cd)pyrene ND
WB RM  11 Naphthalene 2.E-04 2.E-04
WB RM  11 Phenanthrene 6.E-04 6.E-04
WB RM  11 Pyrene ND
WB RM  11 Total Carcinogenic PAHs --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
WB RM  11 Dibutyl phthalate 8.E-04 8.E-04
WB RM  11 Diethyl phthalate ND
WB RM  11 Di-n-octyl phthalate ND
WB RM  11 Semi-Volatile Organic Compounds
WB RM  11 Benzoic acid 3.E-04
WB RM  11 Benzyl alcohol 6.E-05 6.E-05
WB RM  11 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  11 Dibenzofuran 1.E-04 1.E-04
WB RM  11 Hexachlorobenzene 5.E-03 5.E-03
WB RM  11 Hexachlorobutadiene 1.E-05 1.E-05
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND
WB RM  11 4-Nitrophenol 5.E-03 5.E-03 5.E-03
WB RM  11 Phenol ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA
WB RM  11 Total PCB Congeners --
WB RM  11 Total PCBs, Adjusted 7.E+02 7.E+02
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB RM  11 Total PCB TEQ 7.E+01 7.E+01
WB RM  11 Total TEQ 8.E+01 8.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 1.E-03 1.E-03
WB RM  11 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB RM  11 beta-Hexachlorocyclohexane 4.E-05 4.E-05
WB RM  11 Dieldrin 7.E-02 7.E-02
WB RM  11 Endrin 4.E-04 4.E-04
WB RM  11 Endrin aldehyde ND
WB RM  11 Endrin ketone 2.E-05 2.E-05
WB RM  11 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  11 Heptachlor 4.E-05 4.E-05
WB RM  11 Heptachlor epoxide 1.E-02 1.E-02
WB RM  11 Total Chlordanes 4.E-02 4.E-02
WB RM  11 Total DDD 3.E-02 3.E-02
WB RM  11 Total DDE 2.E-01 2.E-01
WB RM  11 Total DDT 3.E-02 3.E-02
WB RM  11 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 1.E-01 3.E-02 7.E-02 3.E+00 5.E-01 8.E-01 7.E+02 1.E-03 8.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-02 1.E-02
WB Study Area Wide Antimony 3.E+00 3.E+00
WB Study Area Wide Arsenic, inorganic 2.E-01 2.E-01
WB Study Area Wide Cadmium 8.E-02 8.E-02
WB Study Area Wide Chromium 6.E-04
WB Study Area Wide Copper 5.E-02 5.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 3.E-02 3.E-02
WB Study Area Wide Mercury 2.E+00 2.E+00
WB Study Area Wide Nickel 1.E-02 1.E-02
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB Study Area Wide Selenium 5.E-01 5.E-01
WB Study Area Wide Silver 3.E-03 3.E-03
WB Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
WB Study Area Wide Zinc 9.E-02 9.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 5.E-03 5.E-03
WB Study Area Wide Tributyltin ion 1.E-02 1.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 1.E-04
WB Study Area Wide 2-Methylnaphthalene 1.E-02 1.E-02
WB Study Area Wide Acenaphthene 1.E-03 1.E-03
WB Study Area Wide Acenaphthylene 4.E-05 4.E-05
WB Study Area Wide Anthracene 2.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 4.E-05 4.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Chrysene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 2.E-04 2.E-04
WB Study Area Wide Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
WB Study Area Wide Fluorene 8.E-04 8.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 2.E-03 2.E-03
WB Study Area Wide Phenanthrene 2.E-03 2.E-03
WB Study Area Wide Pyrene 6.E-04 6.E-04
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 1.E+00 1.E+00
WB Study Area Wide Dibutyl phthalate 8.E-04 8.E-04
WB Study Area Wide Diethyl phthalate 3.E-05 3.E-05
WB Study Area Wide Di-n-octyl phthalate 4.E-02 4.E-02
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 3.E-04
WB Study Area Wide Benzyl alcohol 1.E-04 1.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB Study Area Wide Dibenzofuran 7.E-04 7.E-04
WB Study Area Wide Hexachlorobenzene 7.E-03 7.E-03
WB Study Area Wide Hexachlorobutadiene 6.E-04 6.E-04
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 5.E-03 5.E-03 5.E-03
WB Study Area Wide 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB Study Area Wide Phenol 2.E-03 2.E-03 2.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+02 3.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 2.E+02 2.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB Study Area Wide Total PCB TEQ 2.E+01 2.E+01
WB Study Area Wide Total TEQ 4.E+01 4.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 2.E-03 2.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 8.E-06 8.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 6.E-05 6.E-05
WB Study Area Wide Dieldrin 1.E-01 1.E-01
WB Study Area Wide Endrin 2.E-04 2.E-04
WB Study Area Wide Endrin aldehyde 4.E-05 4.E-05
WB Study Area Wide Endrin ketone 1.E-04 1.E-04
WB Study Area Wide gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB Study Area Wide Heptachlor 5.E-05 5.E-05
WB Study Area Wide Heptachlor epoxide 2.E-02 2.E-02
WB Study Area Wide Total Chlordanes 5.E-02 5.E-02
WB Study Area Wide Total DDD 3.E-01 3.E-01
WB Study Area Wide Total DDE 6.E-01 6.E-01
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB Study Area Wide Total DDT 4.E-01 4.E-01
WB Study Area Wide Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 3.E+00 2.E-01 8.E-02 5.E-02 2.E+00 5.E-01 3.E+00 2.E+02 1.E-02 4.E+01 2.E-03
F RM  2 Metals
F RM  2 Aluminum 3.E-03 3.E-03
F RM  2 Antimony ND
F RM  2 Arsenic, inorganic 2.E-01 2.E-01
F RM  2 Cadmium ND
F RM  2 Chromium 3.E-04
F RM  2 Copper 2.E-02 2.E-02
F RM  2 Lead --
F RM  2 Manganese 7.E-03 7.E-03
F RM  2 Mercury 1.E+00 1.E+00
F RM  2 Nickel 1.E-02 1.E-02
F RM  2 Selenium ND
F RM  2 Silver 8.E-04 8.E-04
F RM  2 Thallium 2.E-01 2.E-01 2.E-01
F RM  2 Zinc 5.E-02 5.E-02
F RM  2 Butyltins
F RM  2 Dibutyltin ion 2.E-03 2.E-03
F RM  2 Tributyltin ion ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 4.E-05
F RM  2 2-Methylnaphthalene 7.E-04 7.E-04
F RM  2 Acenaphthene ND
F RM  2 Acenaphthylene 9.E-06 9.E-06
F RM  2 Anthracene 4.E-06
F RM  2 Benzo(a)anthracene ND
F RM  2 Benzo(a)pyrene ND
F RM  2 Benzo(b)fluoranthene ND
F RM  2 Benzo(g,h,i)perylene ND
F RM  2 Benzo(k)fluoranthene ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  2 Chrysene ND
F RM  2 Dibenzo(a,h)anthracene ND
F RM  2 Dibenzothiophene 1.E-05 1.E-05
F RM  2 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
F RM  2 Fluorene ND
F RM  2 Indeno(1,2,3-cd)pyrene ND
F RM  2 Naphthalene 8.E-05 8.E-05
F RM  2 Phenanthrene ND
F RM  2 Pyrene ND
F RM  2 Total Carcinogenic PAHs --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND
F RM  2 Dibutyl phthalate ND
F RM  2 Diethyl phthalate ND
F RM  2 Semi-Volatile Organic Compounds
F RM  2 Benzyl alcohol ND
F RM  2 Hexachlorobenzene 9.E-04 9.E-04
F RM  2 Hexachlorobutadiene ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA
F RM  2 Total PCB Congeners --
F RM  2 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F RM  2 Total PCB TEQ 4.E+00 4.E+00
F RM  2 Total TEQ 4.E+00 4.E+00
F RM  2 Pesticides
F RM  2 Aldrin 5.E-04 5.E-04
F RM  2 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  2 beta-Hexachlorocyclohexane ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  2 Dieldrin 2.E-02 2.E-02
F RM  2 Endrin 5.E-05 5.E-05
F RM  2 Endrin aldehyde ND
F RM  2 Endrin ketone ND
F RM  2 gamma-Hexachlorocyclohexane ND
F RM  2 Heptachlor ND
F RM  2 Heptachlor epoxide 4.E-03 4.E-03
F RM  2 Total Chlordanes 6.E-03 6.E-03
F RM  2 Total DDD 1.E-02 1.E-02
F RM  2 Total DDE 5.E-02 5.E-02
F RM  2 Total DDT 3.E-03 3.E-03
F RM  2 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 3.E-01 2.E-01 8.E-05 2.E-02 1.E+00 1.E-02 3.E-01 2.E+01 7.E-04 4.E+00
F RM  3 Metals
F RM  3 Aluminum 7.E-03 7.E-03
F RM  3 Antimony ND
F RM  3 Arsenic, inorganic 2.E-01 2.E-01
F RM  3 Cadmium ND
F RM  3 Chromium ND
F RM  3 Copper 5.E-02 5.E-02
F RM  3 Lead --
F RM  3 Manganese 6.E-03 6.E-03
F RM  3 Mercury 4.E+00 4.E+00
F RM  3 Nickel 1.E-02 1.E-02
F RM  3 Selenium ND
F RM  3 Silver ND
F RM  3 Thallium 3.E-01 3.E-01 3.E-01
F RM  3 Zinc 6.E-02 6.E-02
F RM  3 Butyltins
F RM  3 Dibutyltin ion 3.E-03 3.E-03
F RM  3 Tributyltin ion 4.E-03 4.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 33 of 56



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  3 PAHs
F RM  3 1-Methylnaphthalene 7.E-05
F RM  3 2-Methylnaphthalene 1.E-03 1.E-03
F RM  3 Acenaphthene ND
F RM  3 Acenaphthylene 6.E-06 6.E-06
F RM  3 Anthracene 5.E-06
F RM  3 Benzo(a)anthracene --
F RM  3 Benzo(a)pyrene ND
F RM  3 Benzo(b)fluoranthene ND
F RM  3 Benzo(g,h,i)perylene ND
F RM  3 Benzo(k)fluoranthene ND
F RM  3 Chrysene --
F RM  3 Dibenzo(a,h)anthracene ND
F RM  3 Dibenzothiophene 2.E-05 2.E-05
F RM  3 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F RM  3 Fluorene ND
F RM  3 Indeno(1,2,3-cd)pyrene ND
F RM  3 Naphthalene 1.E-04 1.E-04
F RM  3 Phenanthrene 2.E-04 2.E-04
F RM  3 Pyrene 3.E-04 3.E-04
F RM  3 Total Carcinogenic PAHs --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND
F RM  3 Dibutyl phthalate ND
F RM  3 Diethyl phthalate ND
F RM  3 Semi-Volatile Organic Compounds
F RM  3 Benzyl alcohol ND
F RM  3 Hexachlorobenzene 1.E-03 1.E-03
F RM  3 Hexachlorobutadiene 5.E-05 5.E-05
F RM  3 Phenols
F RM  3 4-Nitrophenol ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 6.E+00 6.E+00
F RM  3 Total PCB Congeners --
F RM  3 Total PCBs, Adjusted 4.E+00 4.E+00
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F RM  3 Total PCB TEQ 1.E+00 1.E+00
F RM  3 Total TEQ 2.E+00 2.E+00
F RM  3 Pesticides
F RM  3 Aldrin 4.E-04 4.E-04
F RM  3 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  3 beta-Hexachlorocyclohexane 2.E-02 2.E-02
F RM  3 Dieldrin 1.E-01 1.E-01
F RM  3 Endrin ND
F RM  3 Endrin aldehyde 1.E-02 1.E-02
F RM  3 Endrin ketone ND
F RM  3 gamma-Hexachlorocyclohexane ND
F RM  3 Heptachlor ND
F RM  3 Heptachlor epoxide 4.E-03 4.E-03
F RM  3 Total Chlordanes 3.E-02 3.E-02
F RM  3 Total DDD 2.E-02 2.E-02
F RM  3 Total DDE 1.E-01 1.E-01
F RM  3 Total DDT 5.E-02 5.E-02
F RM  3 Total Endosulfan ND

Exposure Point Total 4.E-01 2.E-01 8.E-04 5.E-02 4.E+00 1.E-02 7.E-01 4.E+00 1.E-03 2.E+00
F RM  4 Metals
F RM  4 Aluminum 3.E-03 3.E-03
F RM  4 Antimony ND
F RM  4 Arsenic, inorganic 2.E-01 2.E-01
F RM  4 Cadmium ND
F RM  4 Chromium ND
F RM  4 Copper 2.E-02 2.E-02
F RM  4 Lead --
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  4 Manganese 8.E-03 8.E-03
F RM  4 Mercury 5.E+00 5.E+00
F RM  4 Nickel 7.E-03 7.E-03
F RM  4 Selenium ND
F RM  4 Silver ND
F RM  4 Thallium 1.E-01 1.E-01 1.E-01
F RM  4 Zinc 6.E-02 6.E-02
F RM  4 Butyltins
F RM  4 Dibutyltin ion 5.E-03 5.E-03
F RM  4 Tributyltin ion 6.E-03 6.E-03
F RM  4 PAHs
F RM  4 1-Methylnaphthalene 2.E-05
F RM  4 2-Methylnaphthalene 4.E-04 4.E-04
F RM  4 Acenaphthene ND
F RM  4 Acenaphthylene 1.E-05 1.E-05
F RM  4 Anthracene 4.E-06
F RM  4 Benzo(a)anthracene --
F RM  4 Benzo(a)pyrene --
F RM  4 Benzo(b)fluoranthene --
F RM  4 Benzo(g,h,i)perylene 2.E-05 2.E-05
F RM  4 Benzo(k)fluoranthene --
F RM  4 Chrysene --
F RM  4 Dibenzo(a,h)anthracene --
F RM  4 Dibenzothiophene 3.E-05 3.E-05
F RM  4 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  4 Fluorene ND
F RM  4 Indeno(1,2,3-cd)pyrene --
F RM  4 Naphthalene 1.E-04 1.E-04
F RM  4 Phenanthrene 3.E-04 3.E-04
F RM  4 Pyrene ND
F RM  4 Total Carcinogenic PAHs --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  4 Dibutyl phthalate 9.E-04 9.E-04
F RM  4 Diethyl phthalate 4.E-05 4.E-05
F RM  4 Semi-Volatile Organic Compounds
F RM  4 Benzyl alcohol 1.E-04 1.E-04
F RM  4 Hexachlorobenzene 1.E-03 1.E-03
F RM  4 Hexachlorobutadiene 3.E-05 3.E-05
F RM  4 Phenols
F RM  4 4-Nitrophenol 5.E-03 5.E-03 5.E-03
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA
F RM  4 Total PCB Congeners --
F RM  4 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 7.E-01 7.E-01
F RM  4 Total PCB TEQ 3.E+00 3.E+00
F RM  4 Total TEQ 4.E+00 4.E+00
F RM  4 Pesticides
F RM  4 Aldrin 4.E-04 4.E-04
F RM  4 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  4 beta-Hexachlorocyclohexane 1.E-05 1.E-05
F RM  4 Dieldrin 2.E-02 2.E-02
F RM  4 Endrin ND
F RM  4 Endrin aldehyde ND
F RM  4 Endrin ketone ND
F RM  4 gamma-Hexachlorocyclohexane ND
F RM  4 Heptachlor ND
F RM  4 Heptachlor epoxide 4.E-03 4.E-03
F RM  4 Total Chlordanes 9.E-03 9.E-03
F RM  4 Total DDD 2.E-02 2.E-02
F RM  4 Total DDE 5.E-02 5.E-02
F RM  4 Total DDT 8.E-03 8.E-03
F RM  4 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 2.E-01 5.E-04 2.E-02 5.E+00 1.E-02 2.E-01 2.E+01 4.E-04 4.E+00
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  5 Metals
F RM  5 Aluminum 8.E-03 8.E-03
F RM  5 Antimony ND
F RM  5 Arsenic, inorganic 1.E-01 1.E-01
F RM  5 Cadmium ND
F RM  5 Chromium ND
F RM  5 Copper 6.E-02 6.E-02
F RM  5 Lead --
F RM  5 Manganese 6.E-03 6.E-03
F RM  5 Mercury 4.E+00 4.E+00
F RM  5 Nickel 2.E-02 2.E-02
F RM  5 Selenium ND
F RM  5 Silver ND
F RM  5 Thallium 1.E-01 1.E-01 1.E-01
F RM  5 Zinc 8.E-02 8.E-02
F RM  5 Butyltins
F RM  5 Dibutyltin ion 5.E-03 5.E-03
F RM  5 Tributyltin ion ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 2.E-05
F RM  5 2-Methylnaphthalene 5.E-04 5.E-04
F RM  5 Acenaphthene ND
F RM  5 Acenaphthylene 5.E-05 5.E-05
F RM  5 Anthracene 1.E-05
F RM  5 Benzo(a)anthracene --
F RM  5 Benzo(a)pyrene --
F RM  5 Benzo(b)fluoranthene --
F RM  5 Benzo(g,h,i)perylene 1.E-04 1.E-04
F RM  5 Benzo(k)fluoranthene --
F RM  5 Chrysene --
F RM  5 Dibenzo(a,h)anthracene --
F RM  5 Dibenzothiophene 8.E-05 8.E-05
F RM  5 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
F RM  5 Fluorene 9.E-05 9.E-05
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  5 Indeno(1,2,3-cd)pyrene --
F RM  5 Naphthalene 3.E-04 3.E-04
F RM  5 Phenanthrene 8.E-04 8.E-04
F RM  5 Pyrene 6.E-04 6.E-04
F RM  5 Total Carcinogenic PAHs --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND
F RM  5 Dibutyl phthalate ND
F RM  5 Diethyl phthalate ND
F RM  5 Semi-Volatile Organic Compounds
F RM  5 Benzyl alcohol 1.E-04 1.E-04
F RM  5 Hexachlorobenzene 1.E-03 1.E-03
F RM  5 Hexachlorobutadiene ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 5.E+00 5.E+00
F RM  5 Total PCB Congeners --
F RM  5 Total PCBs, Adjusted 3.E+00 3.E+00
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F RM  5 Total PCB TEQ 7.E-01 7.E-01
F RM  5 Total TEQ 1.E+00 1.E+00
F RM  5 Pesticides
F RM  5 Aldrin ND
F RM  5 alpha-Hexachlorocyclohexane ND
F RM  5 beta-Hexachlorocyclohexane ND
F RM  5 Dieldrin 2.E-02 2.E-02
F RM  5 Endrin ND
F RM  5 Endrin aldehyde 1.E-02 1.E-02
F RM  5 Endrin ketone ND
F RM  5 gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
F RM  5 Heptachlor ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  5 Heptachlor epoxide 3.E-03 3.E-03
F RM  5 Total Chlordanes 7.E-03 7.E-03
F RM  5 Total DDD 2.E-02 2.E-02
F RM  5 Total DDE 6.E-02 6.E-02
F RM  5 Total DDT 4.E-02 4.E-02
F RM  5 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 2.E-01 1.E-01 2.E-03 6.E-02 4.E+00 2.E-02 3.E-01 3.E+00 5.E-04 1.E+00
F RM  6 Metals
F RM  6 Aluminum 1.E-02 1.E-02
F RM  6 Antimony ND
F RM  6 Arsenic, inorganic 1.E-01 1.E-01
F RM  6 Cadmium 2.E-03 2.E-03
F RM  6 Chromium ND
F RM  6 Copper 2.E-02 2.E-02
F RM  6 Lead --
F RM  6 Manganese 7.E-03 7.E-03
F RM  6 Mercury 3.E+00 3.E+00
F RM  6 Nickel 6.E-03 6.E-03
F RM  6 Selenium ND
F RM  6 Silver ND
F RM  6 Thallium 1.E-01 1.E-01 1.E-01
F RM  6 Zinc 7.E-02 7.E-02
F RM  6 Butyltins
F RM  6 Dibutyltin ion 6.E-03 6.E-03
F RM  6 Tributyltin ion 5.E-03 5.E-03
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 4.E-05
F RM  6 2-Methylnaphthalene 7.E-04 7.E-04
F RM  6 Acenaphthene 2.E-04 2.E-04
F RM  6 Acenaphthylene 1.E-05 1.E-05
F RM  6 Anthracene 8.E-06
F RM  6 Benzo(a)anthracene --
F RM  6 Benzo(a)pyrene --
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  6 Benzo(b)fluoranthene --
F RM  6 Benzo(g,h,i)perylene 6.E-06 6.E-06
F RM  6 Benzo(k)fluoranthene --
F RM  6 Chrysene --
F RM  6 Dibenzo(a,h)anthracene ND
F RM  6 Dibenzothiophene 9.E-05 9.E-05
F RM  6 Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
F RM  6 Fluorene 1.E-04 1.E-04
F RM  6 Indeno(1,2,3-cd)pyrene --
F RM  6 Naphthalene 3.E-04 3.E-04
F RM  6 Phenanthrene 5.E-04 5.E-04
F RM  6 Pyrene ND
F RM  6 Total Carcinogenic PAHs --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F RM  6 Dibutyl phthalate ND
F RM  6 Diethyl phthalate ND
F RM  6 Semi-Volatile Organic Compounds
F RM  6 Benzyl alcohol ND
F RM  6 Hexachlorobenzene 9.E-04 9.E-04
F RM  6 Hexachlorobutadiene ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND
F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 4.E+00 4.E+00
F RM  6 Total PCB Congeners --
F RM  6 Total PCBs, Adjusted 8.E+00 8.E+00
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 7.E-01 7.E-01
F RM  6 Total PCB TEQ 8.E-01 8.E-01
F RM  6 Total TEQ 2.E+00 2.E+00
F RM  6 Pesticides
F RM  6 Aldrin ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  6 alpha-Hexachlorocyclohexane ND
F RM  6 beta-Hexachlorocyclohexane ND
F RM  6 Dieldrin 2.E-02 2.E-02
F RM  6 Endrin 2.E-05 2.E-05
F RM  6 Endrin aldehyde ND
F RM  6 Endrin ketone ND
F RM  6 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F RM  6 Heptachlor ND
F RM  6 Heptachlor epoxide 3.E-03 3.E-03
F RM  6 Total Chlordanes 2.E-02 2.E-02
F RM  6 Total DDD 3.E-02 3.E-02
F RM  6 Total DDE 5.E-02 5.E-02
F RM  6 Total DDT 3.E-02 3.E-02
F RM  6 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 1.E-01 3.E-03 2.E-02 3.E+00 6.E-03 3.E-01 8.E+00 7.E-04 2.E+00
F RM  7 Metals
F RM  7 Aluminum 3.E-03 3.E-03
F RM  7 Antimony ND
F RM  7 Arsenic, inorganic 1.E-01 1.E-01
F RM  7 Cadmium ND
F RM  7 Chromium ND
F RM  7 Copper 3.E-02 3.E-02
F RM  7 Lead --
F RM  7 Manganese 8.E-03 8.E-03
F RM  7 Mercury 5.E+00 5.E+00
F RM  7 Nickel 6.E-03 6.E-03
F RM  7 Selenium ND
F RM  7 Silver ND
F RM  7 Thallium 1.E-01 1.E-01 1.E-01
F RM  7 Zinc 6.E-02 6.E-02
F RM  7 Butyltins
F RM  7 Dibutyltin ion 6.E-03 6.E-03
F RM  7 Tributyltin ion 3.E-03 3.E-03
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  7 PAHs
F RM  7 1-Methylnaphthalene 9.E-06
F RM  7 2-Methylnaphthalene 4.E-04 4.E-04
F RM  7 Acenaphthene 9.E-05 9.E-05
F RM  7 Acenaphthylene 1.E-05 1.E-05
F RM  7 Anthracene 6.E-06
F RM  7 Benzo(a)anthracene --
F RM  7 Benzo(a)pyrene ND
F RM  7 Benzo(b)fluoranthene --
F RM  7 Benzo(g,h,i)perylene 6.E-06 6.E-06
F RM  7 Benzo(k)fluoranthene --
F RM  7 Chrysene --
F RM  7 Dibenzo(a,h)anthracene ND
F RM  7 Dibenzothiophene 5.E-05 5.E-05
F RM  7 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
F RM  7 Fluorene 8.E-05 8.E-05
F RM  7 Indeno(1,2,3-cd)pyrene --
F RM  7 Naphthalene 1.E-04 1.E-04
F RM  7 Phenanthrene 4.E-04 4.E-04
F RM  7 Pyrene ND
F RM  7 Total Carcinogenic PAHs --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND
F RM  7 Dibutyl phthalate ND
F RM  7 Diethyl phthalate ND
F RM  7 Semi-Volatile Organic Compounds
F RM  7 Benzyl alcohol 1.E-04 1.E-04
F RM  7 Hexachlorobenzene 2.E-03 2.E-03
F RM  7 Hexachlorobutadiene 3.E-04 3.E-04
F RM  7 Phenols
F RM  7 4-Nitrophenol ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  7 Total PCB Congeners --
F RM  7 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 2.E+01 2.E+01
F RM  7 Total PCB TEQ 1.E+00 1.E+00
F RM  7 Total TEQ 2.E+01 2.E+01
F RM  7 Pesticides
F RM  7 Aldrin ND
F RM  7 alpha-Hexachlorocyclohexane ND
F RM  7 beta-Hexachlorocyclohexane 2.E-05 2.E-05
F RM  7 Dieldrin 1.E-02 1.E-02
F RM  7 Endrin 3.E-05 3.E-05
F RM  7 Endrin aldehyde ND
F RM  7 Endrin ketone ND
F RM  7 gamma-Hexachlorocyclohexane ND
F RM  7 Heptachlor ND
F RM  7 Heptachlor epoxide 2.E-03 2.E-03
F RM  7 Total Chlordanes 6.E-03 6.E-03
F RM  7 Total DDD 3.E-01 3.E-01
F RM  7 Total DDE 2.E-01 2.E-01
F RM  7 Total DDT 2.E-01 2.E-01
F RM  7 Total Endosulfan ND

Exposure Point Total 2.E-01 1.E-01 8.E-04 3.E-02 5.E+00 6.E-03 9.E-01 2.E+01 4.E-04 2.E+01
F RM  8 Metals
F RM  8 Aluminum 7.E-03 7.E-03
F RM  8 Antimony ND
F RM  8 Arsenic, inorganic 1.E-01 1.E-01
F RM  8 Cadmium 2.E-03 2.E-03
F RM  8 Chromium ND
F RM  8 Copper 2.E-02 2.E-02
F RM  8 Lead --
F RM  8 Manganese 6.E-03 6.E-03
F RM  8 Mercury 2.E+00 2.E+00
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  8 Nickel 7.E-03 7.E-03
F RM  8 Selenium ND
F RM  8 Silver ND
F RM  8 Thallium 1.E-01 1.E-01 1.E-01
F RM  8 Zinc 6.E-02 6.E-02
F RM  8 Butyltins
F RM  8 Dibutyltin ion 3.E-03 3.E-03
F RM  8 Tributyltin ion ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 3.E-05
F RM  8 2-Methylnaphthalene 9.E-04 9.E-04
F RM  8 Acenaphthene ND
F RM  8 Acenaphthylene 9.E-05 9.E-05
F RM  8 Anthracene 2.E-05
F RM  8 Benzo(a)anthracene --
F RM  8 Benzo(a)pyrene --
F RM  8 Benzo(b)fluoranthene --
F RM  8 Benzo(g,h,i)perylene 1.E-04 1.E-04
F RM  8 Benzo(k)fluoranthene --
F RM  8 Chrysene --
F RM  8 Dibenzo(a,h)anthracene --
F RM  8 Dibenzothiophene 1.E-04 1.E-04
F RM  8 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
F RM  8 Fluorene 1.E-04 1.E-04
F RM  8 Indeno(1,2,3-cd)pyrene --
F RM  8 Naphthalene 1.E-03 1.E-03
F RM  8 Phenanthrene 2.E-03 2.E-03
F RM  8 Pyrene 9.E-04 9.E-04
F RM  8 Total Carcinogenic PAHs --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND
F RM  8 Dibutyl phthalate ND
F RM  8 Diethyl phthalate ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  8 Semi-Volatile Organic Compounds
F RM  8 Benzyl alcohol 1.E-04 1.E-04
F RM  8 Hexachlorobenzene 9.E-04 9.E-04
F RM  8 Hexachlorobutadiene ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 1.E+01 1.E+01
F RM  8 Total PCB Congeners --
F RM  8 Total PCBs, Adjusted 5.E+00 5.E+00
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  8 Total PCB TEQ 8.E-01 8.E-01
F RM  8 Total TEQ 2.E+00 2.E+00
F RM  8 Pesticides
F RM  8 Aldrin 3.E-04 3.E-04
F RM  8 alpha-Hexachlorocyclohexane ND
F RM  8 beta-Hexachlorocyclohexane ND
F RM  8 Dieldrin 6.E-02 6.E-02
F RM  8 Endrin ND
F RM  8 Endrin aldehyde ND
F RM  8 Endrin ketone ND
F RM  8 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F RM  8 Heptachlor ND
F RM  8 Heptachlor epoxide 3.E-03 3.E-03
F RM  8 Total Chlordanes 2.E-02 2.E-02
F RM  8 Total DDD 5.E-02 5.E-02
F RM  8 Total DDE 9.E-02 9.E-02
F RM  8 Total DDT 6.E-02 6.E-02
F RM  8 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 1.E-01 5.E-03 2.E-02 2.E+00 8.E-03 4.E-01 5.E+00 9.E-04 2.E+00
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  9 Metals
F RM  9 Aluminum 7.E-03 7.E-03
F RM  9 Antimony 3.E-02 3.E-02
F RM  9 Arsenic, inorganic 1.E-01 1.E-01
F RM  9 Cadmium ND
F RM  9 Chromium 1.E-03
F RM  9 Copper 2.E-02 2.E-02
F RM  9 Lead --
F RM  9 Manganese 7.E-03 7.E-03
F RM  9 Mercury 7.E+00 7.E+00
F RM  9 Nickel 8.E-03 8.E-03
F RM  9 Selenium ND
F RM  9 Silver ND
F RM  9 Thallium 8.E-02 8.E-02 8.E-02
F RM  9 Zinc 7.E-02 7.E-02
F RM  9 Butyltins
F RM  9 Dibutyltin ion 4.E-03 4.E-03
F RM  9 Tributyltin ion ND
F RM  9 PAHs
F RM  9 1-Methylnaphthalene 1.E-05
F RM  9 2-Methylnaphthalene 5.E-04 5.E-04
F RM  9 Acenaphthene ND
F RM  9 Acenaphthylene 2.E-05 2.E-05
F RM  9 Anthracene 4.E-06
F RM  9 Benzo(a)anthracene --
F RM  9 Benzo(a)pyrene --
F RM  9 Benzo(b)fluoranthene --
F RM  9 Benzo(g,h,i)perylene 5.E-05 5.E-05
F RM  9 Benzo(k)fluoranthene --
F RM  9 Chrysene --
F RM  9 Dibenzo(a,h)anthracene ND
F RM  9 Dibenzothiophene 2.E-05 2.E-05
F RM  9 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  9 Fluorene ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  9 Indeno(1,2,3-cd)pyrene --
F RM  9 Naphthalene 2.E-04 2.E-04
F RM  9 Phenanthrene 3.E-04 3.E-04
F RM  9 Pyrene 2.E-04 2.E-04
F RM  9 Total Carcinogenic PAHs --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F RM  9 Dibutyl phthalate ND
F RM  9 Diethyl phthalate ND
F RM  9 Semi-Volatile Organic Compounds
F RM  9 Benzyl alcohol 1.E-04 1.E-04
F RM  9 Hexachlorobenzene 1.E-03 1.E-03
F RM  9 Hexachlorobutadiene ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 7.E+00 7.E+00
F RM  9 Total PCB Congeners --
F RM  9 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 9.E-01 9.E-01
F RM  9 Total PCB TEQ 2.E+00 2.E+00
F RM  9 Total TEQ 3.E+00 3.E+00
F RM  9 Pesticides
F RM  9 Aldrin 8.E-04 8.E-04
F RM  9 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F RM  9 beta-Hexachlorocyclohexane ND
F RM  9 Dieldrin 4.E-02 4.E-02
F RM  9 Endrin 3.E-05 3.E-05
F RM  9 Endrin aldehyde ND
F RM  9 Endrin ketone ND
F RM  9 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F RM  9 Heptachlor ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 48 of 56



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  9 Heptachlor epoxide 4.E-03 4.E-03
F RM  9 Total Chlordanes 1.E-02 1.E-02
F RM  9 Total DDD 1.E-02 1.E-02
F RM  9 Total DDE 7.E-02 7.E-02
F RM  9 Total DDT 4.E-02 4.E-02
F RM  9 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 1.E-01 7.E-04 2.E-02 7.E+00 8.E-03 3.E-01 1.E+01 5.E-04 3.E+00
F RM  10 Metals
F RM  10 Aluminum 8.E-03 8.E-03
F RM  10 Antimony ND
F RM  10 Arsenic, inorganic 1.E-01 1.E-01
F RM  10 Cadmium ND
F RM  10 Chromium ND
F RM  10 Copper 2.E-02 2.E-02
F RM  10 Lead --
F RM  10 Manganese 7.E-03 7.E-03
F RM  10 Mercury 5.E+00 5.E+00
F RM  10 Nickel 5.E-03 5.E-03
F RM  10 Selenium ND
F RM  10 Silver ND
F RM  10 Thallium 8.E-02 8.E-02 8.E-02
F RM  10 Zinc 5.E-02 5.E-02
F RM  10 Butyltins
F RM  10 Dibutyltin ion 3.E-03 3.E-03
F RM  10 Tributyltin ion ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 2.E-05
F RM  10 2-Methylnaphthalene 3.E-04 3.E-04
F RM  10 Acenaphthene ND
F RM  10 Acenaphthylene 6.E-06 6.E-06
F RM  10 Anthracene ND
F RM  10 Benzo(a)anthracene ND
F RM  10 Benzo(a)pyrene ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  10 Benzo(b)fluoranthene ND
F RM  10 Benzo(g,h,i)perylene ND
F RM  10 Benzo(k)fluoranthene ND
F RM  10 Chrysene ND
F RM  10 Dibenzo(a,h)anthracene ND
F RM  10 Dibenzothiophene ND
F RM  10 Fluoranthene ND
F RM  10 Fluorene ND
F RM  10 Indeno(1,2,3-cd)pyrene ND
F RM  10 Naphthalene 7.E-05 7.E-05
F RM  10 Phenanthrene ND
F RM  10 Pyrene ND
F RM  10 Total Carcinogenic PAHs --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 7.E-03 7.E-03
F RM  10 Dibutyl phthalate ND
F RM  10 Diethyl phthalate ND
F RM  10 Semi-Volatile Organic Compounds
F RM  10 Benzyl alcohol ND
F RM  10 Hexachlorobenzene 8.E-04 8.E-04
F RM  10 Hexachlorobutadiene 1.E-05 1.E-05
F RM  10 Phenols
F RM  10 4-Nitrophenol ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA
F RM  10 Total PCB Congeners --
F RM  10 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 9.E-01 9.E-01
F RM  10 Total PCB TEQ 1.E+00 1.E+00
F RM  10 Total TEQ 2.E+00 2.E+00
F RM  10 Pesticides
F RM  10 Aldrin ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  10 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  10 beta-Hexachlorocyclohexane ND
F RM  10 Dieldrin 1.E-02 1.E-02
F RM  10 Endrin 3.E-05 3.E-05
F RM  10 Endrin aldehyde ND
F RM  10 Endrin ketone 7.E-05 7.E-05
F RM  10 gamma-Hexachlorocyclohexane 8.E-05 8.E-05 8.E-05
F RM  10 Heptachlor ND
F RM  10 Heptachlor epoxide 3.E-03 3.E-03
F RM  10 Total Chlordanes 5.E-03 5.E-03
F RM  10 Total DDD 1.E-02 1.E-02
F RM  10 Total DDE 4.E-02 4.E-02
F RM  10 Total DDT 2.E-02 2.E-02
F RM  10 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 1.E-01 1.E-01 9.E-05 2.E-02 5.E+00 5.E-03 2.E-01 1.E+01 3.E-04 2.E+00
F RM  11 Metals
F RM  11 Aluminum 3.E-03 3.E-03
F RM  11 Antimony ND
F RM  11 Arsenic, inorganic 1.E-01 1.E-01
F RM  11 Cadmium ND
F RM  11 Chromium ND
F RM  11 Copper 2.E-02 2.E-02
F RM  11 Lead --
F RM  11 Manganese 7.E-03 7.E-03
F RM  11 Mercury 4.E+00 4.E+00
F RM  11 Nickel 6.E-03 6.E-03
F RM  11 Selenium 2.E+00 2.E+00
F RM  11 Silver ND
F RM  11 Thallium 8.E-02 8.E-02 8.E-02
F RM  11 Zinc 6.E-02 6.E-02
F RM  11 Butyltins
F RM  11 Dibutyltin ion 2.E-03 2.E-03
F RM  11 Tributyltin ion ND
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  11 PAHs
F RM  11 1-Methylnaphthalene 1.E-05
F RM  11 2-Methylnaphthalene 3.E-04 3.E-04
F RM  11 Acenaphthene ND
F RM  11 Acenaphthylene 5.E-06 5.E-06
F RM  11 Anthracene ND
F RM  11 Benzo(a)anthracene ND
F RM  11 Benzo(a)pyrene ND
F RM  11 Benzo(b)fluoranthene ND
F RM  11 Benzo(g,h,i)perylene ND
F RM  11 Benzo(k)fluoranthene ND
F RM  11 Chrysene ND
F RM  11 Dibenzo(a,h)anthracene ND
F RM  11 Dibenzothiophene 8.E-06 8.E-06
F RM  11 Fluoranthene ND
F RM  11 Fluorene ND
F RM  11 Indeno(1,2,3-cd)pyrene ND
F RM  11 Naphthalene 8.E-05 8.E-05
F RM  11 Phenanthrene ND
F RM  11 Pyrene ND
F RM  11 Total Carcinogenic PAHs --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND
F RM  11 Dibutyl phthalate 8.E-04 8.E-04
F RM  11 Diethyl phthalate ND
F RM  11 Semi-Volatile Organic Compounds
F RM  11 Benzyl alcohol 1.E-04 1.E-04
F RM  11 Hexachlorobenzene 1.E-03 1.E-03
F RM  11 Hexachlorobutadiene ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  11 Total PCB Congeners --
F RM  11 Total PCBs, Adjusted 1.E+02 1.E+02
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  11 Total PCB TEQ 4.E+00 4.E+00
F RM  11 Total TEQ 5.E+00 5.E+00
F RM  11 Pesticides
F RM  11 Aldrin ND
F RM  11 alpha-Hexachlorocyclohexane ND
F RM  11 beta-Hexachlorocyclohexane 2.E-05 2.E-05
F RM  11 Dieldrin 1.E-02 1.E-02
F RM  11 Endrin 8.E-05 8.E-05
F RM  11 Endrin aldehyde ND
F RM  11 Endrin ketone ND
F RM  11 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F RM  11 Heptachlor 2.E-05 2.E-05
F RM  11 Heptachlor epoxide 3.E-03 3.E-03
F RM  11 Total Chlordanes 6.E-03 6.E-03
F RM  11 Total DDD 3.E-03 3.E-03
F RM  11 Total DDE 2.E-02 2.E-02
F RM  11 Total DDT 3.E-03 3.E-03
F RM  11 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 1.E-01 1.E-01 4.E-05 2.E-02 4.E+00 2.E+00 1.E-01 1.E+02 3.E-04 5.E+00
F Study Area Wide Metals
F Study Area Wide Aluminum 6.E-03 6.E-03
F Study Area Wide Antimony 3.E-02 3.E-02
F Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
F Study Area Wide Cadmium 2.E-03 2.E-03
F Study Area Wide Chromium 1.E-03
F Study Area Wide Copper 2.E-02 2.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 7.E-03 7.E-03
F Study Area Wide Mercury 4.E+00 4.E+00
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F Study Area Wide Nickel 1.E-02 1.E-02
F Study Area Wide Selenium 2.E+00 2.E+00
F Study Area Wide Silver 8.E-04 8.E-04
F Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
F Study Area Wide Zinc 6.E-02 6.E-02
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 4.E-03 4.E-03
F Study Area Wide Tributyltin ion 6.E-03 6.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 3.E-05
F Study Area Wide 2-Methylnaphthalene 7.E-04 7.E-04
F Study Area Wide Acenaphthene 2.E-04 2.E-04
F Study Area Wide Acenaphthylene 2.E-05 2.E-05
F Study Area Wide Anthracene 8.E-06
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(a)pyrene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 4.E-05 4.E-05
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Chrysene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 4.E-05 4.E-05
F Study Area Wide Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F Study Area Wide Fluorene 1.E-04 1.E-04
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 4.E-04 4.E-04
F Study Area Wide Phenanthrene 5.E-04 5.E-04
F Study Area Wide Pyrene 9.E-04 9.E-04
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F Study Area Wide Dibutyl phthalate 9.E-04 9.E-04
F Study Area Wide Diethyl phthalate 4.E-05 4.E-05
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 1.E-04 1.E-04
F Study Area Wide Hexachlorobenzene 1.E-03 1.E-03
F Study Area Wide Hexachlorobutadiene 7.E-05 7.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 5.E-03 5.E-03 5.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 9.E+00 9.E+00
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 5.E+01 5.E+01
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 6.E+00 6.E+00
F Study Area Wide Total PCB TEQ 3.E+00 3.E+00
F Study Area Wide Total TEQ 9.E+00 9.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 5.E-04 5.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F Study Area Wide beta-Hexachlorocyclohexane 2.E-02 2.E-02
F Study Area Wide Dieldrin 5.E-02 5.E-02
F Study Area Wide Endrin 3.E-05 3.E-05
F Study Area Wide Endrin aldehyde 1.E-02 1.E-02
F Study Area Wide Endrin ketone 7.E-05 7.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F Study Area Wide Heptachlor 2.E-05 2.E-05
F Study Area Wide Heptachlor epoxide 3.E-03 3.E-03
F Study Area Wide Total Chlordanes 1.E-02 1.E-02
F Study Area Wide Total DDD 7.E-02 7.E-02
F Study Area Wide Total DDE 7.E-02 7.E-02
F Study Area Wide Total DDT 7.E-02 7.E-02
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TABLE 5-134.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F Study Area Wide Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05
Exposure Point Total 2.E-01 1.E-01 4.E-03 2.E-02 4.E+00 2.E+00 5.E-01 5.E+01 7.E-04 9.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
WB = Whole body.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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WB RM  2 Metals
WB RM  2 Aluminum 7.E-03 7.E-03
WB RM  2 Antimony ND
WB RM  2 Arsenic, inorganic 2.E-01 2.E-01
WB RM  2 Cadmium 6.E-03 6.E-03
WB RM  2 Chromium 2.E-04
WB RM  2 Copper 4.E-02 4.E-02
WB RM  2 Lead --
WB RM  2 Manganese 3.E-02 3.E-02
WB RM  2 Mercury 1.E+00 1.E+00
WB RM  2 Nickel 8.E-03 8.E-03
WB RM  2 Selenium ND
WB RM  2 Silver 5.E-04 5.E-04
WB RM  2 Thallium 2.E-01 2.E-01 2.E-01
WB RM  2 Zinc 8.E-02 8.E-02
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 3.E-03 3.E-03
WB RM  2 Tributyltin ion ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 6.E-05
WB RM  2 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  2 Acenaphthene 2.E-04 2.E-04
WB RM  2 Acenaphthylene 2.E-05 2.E-05
WB RM  2 Anthracene 1.E-05
WB RM  2 Benzo(a)anthracene ND
WB RM  2 Benzo(a)pyrene ND
WB RM  2 Benzo(b)fluoranthene ND
WB RM  2 Benzo(g,h,i)perylene ND
WB RM  2 Benzo(k)fluoranthene ND
WB RM  2 Chrysene ND
WB RM  2 Dibenzo(a,h)anthracene ND
WB RM  2 Dibenzothiophene 6.E-05 6.E-05
WB RM  2 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 Fluorene 2.E-04 2.E-04
WB RM  2 Indeno(1,2,3-cd)pyrene ND
WB RM  2 Naphthalene 2.E-04 2.E-04
WB RM  2 Phenanthrene 7.E-04 7.E-04
WB RM  2 Pyrene ND
WB RM  2 Total Carcinogenic PAHs --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND
WB RM  2 Dibutyl phthalate ND
WB RM  2 Diethyl phthalate ND
WB RM  2 Di-n-octyl phthalate ND

WB RM  2
Semi-Volatile Organic 
Compounds

WB RM  2 Benzoic acid 3.E-04
WB RM  2 Benzyl alcohol 1.E-04 1.E-04
WB RM  2 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  2 Dibenzofuran 9.E-05 9.E-05
WB RM  2 Hexachlorobenzene 4.E-03 4.E-03
WB RM  2 Hexachlorobutadiene ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND
WB RM  2 4-Nitrophenol ND
WB RM  2 Phenol ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA
WB RM  2 Total PCB Congeners --
WB RM  2 Total PCBs, Adjusted 1.E+02 1.E+02
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  2 Total PCB TEQ 4.E+01 4.E+01
WB RM  2 Total TEQ 5.E+01 5.E+01
WB RM  2 Pesticides
WB RM  2 Aldrin 8.E-04 8.E-04
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  2 beta-Hexachlorocyclohexane ND
WB RM  2 Dieldrin 1.E-01 1.E-01
WB RM  2 Endrin 2.E-04 2.E-04
WB RM  2 Endrin aldehyde ND
WB RM  2 Endrin ketone 1.E-04 1.E-04
WB RM  2 gamma-Hexachlorocyclohexane ND
WB RM  2 Heptachlor ND
WB RM  2 Heptachlor epoxide 3.E-02 3.E-02
WB RM  2 Total Chlordanes 4.E-02 4.E-02
WB RM  2 Total DDD 7.E-02 7.E-02
WB RM  2 Total DDE 3.E-01 3.E-01
WB RM  2 Total DDT 2.E-02 2.E-02
WB RM  2 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Totalb 3.E-01 2.E-01 8.E-03 4.E-02 1.E+00 9.E-03 8.E-01 1.E+02 1.E-03 5.E+01
WB RM  3 Metals
WB RM  3 Aluminum 7.E-03 7.E-03
WB RM  3 Antimony 5.E-03 5.E-03
WB RM  3 Arsenic, inorganic 2.E-01 2.E-01
WB RM  3 Cadmium 1.E-02 1.E-02
WB RM  3 Chromium 2.E-04
WB RM  3 Copper 3.E-02 3.E-02
WB RM  3 Lead --
WB RM  3 Manganese 2.E-02 2.E-02
WB RM  3 Mercury 2.E+00 2.E+00
WB RM  3 Nickel 6.E-03 6.E-03
WB RM  3 Selenium ND
WB RM  3 Silver 4.E-04 4.E-04
WB RM  3 Thallium 2.E-01 2.E-01 2.E-01
WB RM  3 Zinc 9.E-02 9.E-02
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 3.E-03 3.E-03
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 Tributyltin ion 6.E-03 6.E-03
WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 9.E-05
WB RM  3 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  3 Acenaphthene 2.E-04 2.E-04
WB RM  3 Acenaphthylene 2.E-05 2.E-05
WB RM  3 Anthracene 1.E-05
WB RM  3 Benzo(a)anthracene --
WB RM  3 Benzo(a)pyrene ND
WB RM  3 Benzo(b)fluoranthene ND
WB RM  3 Benzo(g,h,i)perylene ND
WB RM  3 Benzo(k)fluoranthene ND
WB RM  3 Chrysene --
WB RM  3 Dibenzo(a,h)anthracene ND
WB RM  3 Dibenzothiophene 7.E-05 7.E-05
WB RM  3 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB RM  3 Fluorene 4.E-04 4.E-04
WB RM  3 Indeno(1,2,3-cd)pyrene ND
WB RM  3 Naphthalene 2.E-04 2.E-04
WB RM  3 Phenanthrene 8.E-04 8.E-04
WB RM  3 Pyrene 2.E-04 2.E-04
WB RM  3 Total Carcinogenic PAHs --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND
WB RM  3 Dibutyl phthalate ND
WB RM  3 Diethyl phthalate ND
WB RM  3 Di-n-octyl phthalate 8.E-03 8.E-03

WB RM  3
Semi-Volatile Organic 
Compounds

WB RM  3 Benzoic acid 3.E-04
WB RM  3 Benzyl alcohol 7.E-05 7.E-05
WB RM  3 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  3 Dibenzofuran 1.E-04 1.E-04
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 Hexachlorobenzene 5.E-03 5.E-03
WB RM  3 Hexachlorobutadiene 4.E-05 4.E-05
WB RM  3 Phenols
WB RM  3 4-Methylphenol ND
WB RM  3 4-Nitrophenol ND
WB RM  3 Phenol ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 8.E+01 8.E+01
WB RM  3 Total PCB Congeners --
WB RM  3 Total PCBs, Adjusted 4.E+01 4.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB RM  3 Total PCB TEQ 1.E+01 1.E+01
WB RM  3 Total TEQ 1.E+01 1.E+01
WB RM  3 Pesticides
WB RM  3 Aldrin 1.E-03 1.E-03
WB RM  3 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  3 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  3 Dieldrin 1.E-01 1.E-01
WB RM  3 Endrin 1.E-04 1.E-04
WB RM  3 Endrin aldehyde 4.E-05 4.E-05
WB RM  3 Endrin ketone ND
WB RM  3 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  3 Heptachlor 1.E-04 1.E-04
WB RM  3 Heptachlor epoxide 2.E-02 2.E-02
WB RM  3 Total Chlordanes 4.E-02 4.E-02
WB RM  3 Total DDD 1.E-01 1.E-01
WB RM  3 Total DDE 4.E-01 4.E-01
WB RM  3 Total DDT 5.E-02 5.E-02
WB RM  3 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 2.E-01 1.E-02 3.E-02 2.E+00 7.E-03 1.E+00 4.E+01 2.E-03 1.E+01
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Metals
WB RM  4 Aluminum 1.E-02 1.E-02
WB RM  4 Antimony ND
WB RM  4 Arsenic, inorganic 2.E-01 2.E-01
WB RM  4 Cadmium 1.E-02 1.E-02
WB RM  4 Chromium 7.E-04
WB RM  4 Copper 3.E-02 3.E-02
WB RM  4 Lead --
WB RM  4 Manganese 2.E-02 2.E-02
WB RM  4 Mercury 2.E+00 2.E+00
WB RM  4 Nickel 1.E-02 1.E-02
WB RM  4 Selenium ND
WB RM  4 Silver ND
WB RM  4 Thallium 2.E-01 2.E-01 2.E-01
WB RM  4 Zinc 9.E-02 9.E-02
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 4.E-03 4.E-03
WB RM  4 Tributyltin ion 8.E-03 8.E-03
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 4.E-05
WB RM  4 2-Methylnaphthalene 8.E-04 8.E-04
WB RM  4 Acenaphthene 5.E-04 5.E-04
WB RM  4 Acenaphthylene 1.E-05 1.E-05
WB RM  4 Anthracene 5.E-06
WB RM  4 Benzo(a)anthracene --
WB RM  4 Benzo(a)pyrene --
WB RM  4 Benzo(b)fluoranthene --
WB RM  4 Benzo(g,h,i)perylene 1.E-05 1.E-05
WB RM  4 Benzo(k)fluoranthene --
WB RM  4 Chrysene --
WB RM  4 Dibenzo(a,h)anthracene --
WB RM  4 Dibenzothiophene 3.E-05 3.E-05
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Fluoranthene 7.E-04 7.E-04 7.E-04 7.E-04
WB RM  4 Fluorene 3.E-04 3.E-04
WB RM  4 Indeno(1,2,3-cd)pyrene --
WB RM  4 Naphthalene 1.E-04 1.E-04
WB RM  4 Phenanthrene 1.E-03 1.E-03
WB RM  4 Pyrene 1.E-03 1.E-03
WB RM  4 Total Carcinogenic PAHs --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 2.E+00 2.E+00
WB RM  4 Dibutyl phthalate 4.E-04 4.E-04
WB RM  4 Diethyl phthalate 3.E-05 3.E-05
WB RM  4 Di-n-octyl phthalate 1.E-02 1.E-02

WB RM  4
Semi-Volatile Organic 
Compounds

WB RM  4 Benzoic acid 2.E-04
WB RM  4 Benzyl alcohol 1.E-04 1.E-04
WB RM  4 Bis(2-chloroethoxy) methane 8.E-03 8.E-03
WB RM  4 Dibenzofuran 9.E-05 9.E-05
WB RM  4 Hexachlorobenzene 6.E-03 6.E-03
WB RM  4 Hexachlorobutadiene 1.E-04 1.E-04
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND
WB RM  4 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB RM  4 Phenol ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 8.E+01 8.E+01
WB RM  4 Total PCB Congeners --
WB RM  4 Total PCBs, Adjusted 7.E+01 7.E+01
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB RM  4 Total PCB TEQ 2.E+01 2.E+01
WB RM  4 Total TEQ 2.E+01 2.E+01
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Pesticides
WB RM  4 Aldrin 1.E-03 1.E-03
WB RM  4 alpha-Hexachlorocyclohexane 9.E-06 9.E-06
WB RM  4 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  4 Dieldrin 1.E-01 1.E-01
WB RM  4 Endrin 2.E-04 2.E-04
WB RM  4 Endrin aldehyde ND
WB RM  4 Endrin ketone ND
WB RM  4 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  4 Heptachlor 4.E-05 4.E-05
WB RM  4 Heptachlor epoxide 2.E-02 2.E-02
WB RM  4 Total Chlordanes 4.E-02 4.E-02
WB RM  4 Total DDD 2.E-01 2.E-01
WB RM  4 Total DDE 5.E-01 5.E-01
WB RM  4 Total DDT 5.E-02 5.E-02
WB RM  4 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 2.E-01 1.E-02 3.E-02 2.E+00 2.E-02 4.E+00 7.E+01 8.E-04 2.E+01
WB RM  5 Metals
WB RM  5 Aluminum 8.E-03 8.E-03
WB RM  5 Antimony ND
WB RM  5 Arsenic, inorganic 2.E-01 2.E-01
WB RM  5 Cadmium 2.E-02 2.E-02
WB RM  5 Chromium 3.E-04
WB RM  5 Copper 3.E-02 3.E-02
WB RM  5 Lead --
WB RM  5 Manganese 2.E-02 2.E-02
WB RM  5 Mercury 2.E+00 2.E+00
WB RM  5 Nickel 6.E-03 6.E-03
WB RM  5 Selenium ND
WB RM  5 Silver ND
WB RM  5 Thallium 1.E-01 1.E-01 1.E-01
WB RM  5 Zinc 9.E-02 9.E-02
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 4.E-03 4.E-03
WB RM  5 Tributyltin ion ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 9.E-05
WB RM  5 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  5 Acenaphthene 3.E-04 3.E-04
WB RM  5 Acenaphthylene 3.E-05 3.E-05
WB RM  5 Anthracene 4.E-06
WB RM  5 Benzo(a)anthracene --
WB RM  5 Benzo(a)pyrene --
WB RM  5 Benzo(b)fluoranthene --
WB RM  5 Benzo(g,h,i)perylene 4.E-05 4.E-05
WB RM  5 Benzo(k)fluoranthene --
WB RM  5 Chrysene --
WB RM  5 Dibenzo(a,h)anthracene --
WB RM  5 Dibenzothiophene 2.E-05 2.E-05
WB RM  5 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB RM  5 Fluorene 1.E-03 1.E-03
WB RM  5 Indeno(1,2,3-cd)pyrene --
WB RM  5 Naphthalene 3.E-04 3.E-04
WB RM  5 Phenanthrene 2.E-03 2.E-03
WB RM  5 Pyrene 2.E-04 2.E-04
WB RM  5 Total Carcinogenic PAHs --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND
WB RM  5 Dibutyl phthalate ND
WB RM  5 Diethyl phthalate ND
WB RM  5 Di-n-octyl phthalate ND

WB RM  5
Semi-Volatile Organic 
Compounds

WB RM  5 Benzoic acid 2.E-04
WB RM  5 Benzyl alcohol 1.E-04 1.E-04
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Bis(2-chloroethoxy) methane 8.E-03 8.E-03
WB RM  5 Dibenzofuran 1.E-04 1.E-04
WB RM  5 Hexachlorobenzene 6.E-03 6.E-03
WB RM  5 Hexachlorobutadiene 2.E-04 2.E-04
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND
WB RM  5 4-Nitrophenol ND
WB RM  5 Phenol ND
WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 4.E+01 4.E+01
WB RM  5 Total PCB Congeners --
WB RM  5 Total PCBs, Adjusted 3.E+01 3.E+01
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB RM  5 Total PCB TEQ 1.E+01 1.E+01
WB RM  5 Total TEQ 1.E+01 1.E+01
WB RM  5 Pesticides
WB RM  5 Aldrin 2.E-03 2.E-03
WB RM  5 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  5 beta-Hexachlorocyclohexane ND
WB RM  5 Dieldrin 1.E-01 1.E-01
WB RM  5 Endrin 1.E-04 1.E-04
WB RM  5 Endrin aldehyde ND
WB RM  5 Endrin ketone ND
WB RM  5 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  5 Heptachlor ND
WB RM  5 Heptachlor epoxide 2.E-02 2.E-02
WB RM  5 Total Chlordanes 6.E-02 6.E-02
WB RM  5 Total DDD 2.E-01 2.E-01
WB RM  5 Total DDE 4.E-01 4.E-01
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Total DDT 1.E-01 1.E-01
WB RM  5 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 2.E-01 2.E-02 3.E-02 2.E+00 7.E-03 1.E+00 3.E+01 1.E-03 1.E+01
WB RM  6 Metals
WB RM  6 Aluminum 1.E-02 1.E-02
WB RM  6 Antimony 5.E-03 5.E-03
WB RM  6 Arsenic, inorganic 1.E-01 1.E-01
WB RM  6 Cadmium 2.E-02 2.E-02
WB RM  6 Chromium ND
WB RM  6 Copper 4.E-02 4.E-02
WB RM  6 Lead --
WB RM  6 Manganese 2.E-02 2.E-02
WB RM  6 Mercury 2.E+00 2.E+00
WB RM  6 Nickel 9.E-03 9.E-03
WB RM  6 Selenium ND
WB RM  6 Silver 4.E-04 4.E-04
WB RM  6 Thallium 1.E-01 1.E-01 1.E-01
WB RM  6 Zinc 9.E-02 9.E-02
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 4.E-03 4.E-03
WB RM  6 Tributyltin ion 6.E-03 6.E-03
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 2.E-04
WB RM  6 2-Methylnaphthalene 3.E-03 3.E-03
WB RM  6 Acenaphthene 8.E-04 8.E-04
WB RM  6 Acenaphthylene 6.E-05 6.E-05
WB RM  6 Anthracene 3.E-05
WB RM  6 Benzo(a)anthracene --
WB RM  6 Benzo(a)pyrene --
WB RM  6 Benzo(b)fluoranthene --
WB RM  6 Benzo(g,h,i)perylene 9.E-06 9.E-06
WB RM  6 Benzo(k)fluoranthene --
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Chrysene --
WB RM  6 Dibenzo(a,h)anthracene ND
WB RM  6 Dibenzothiophene 3.E-04 3.E-04
WB RM  6 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB RM  6 Fluorene 6.E-04 6.E-04
WB RM  6 Indeno(1,2,3-cd)pyrene --
WB RM  6 Naphthalene 1.E-03 1.E-03
WB RM  6 Phenanthrene 2.E-03 2.E-03
WB RM  6 Pyrene 4.E-04 4.E-04
WB RM  6 Total Carcinogenic PAHs --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 6.E-03 6.E-03
WB RM  6 Dibutyl phthalate ND
WB RM  6 Diethyl phthalate ND
WB RM  6 Di-n-octyl phthalate ND

WB RM  6
Semi-Volatile Organic 
Compounds

WB RM  6 Benzoic acid 2.E-04
WB RM  6 Benzyl alcohol 1.E-04 1.E-04
WB RM  6 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB RM  6 Dibenzofuran 1.E-04 1.E-04
WB RM  6 Hexachlorobenzene 4.E-03 4.E-03
WB RM  6 Hexachlorobutadiene 2.E-04 2.E-04
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND
WB RM  6 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB RM  6 Phenol ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 3.E+01 3.E+01
WB RM  6 Total PCB Congeners --
WB RM  6 Total PCBs, Adjusted 4.E+01 4.E+01
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 4.E+00 4.E+00
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Total PCB TEQ 8.E+00 8.E+00
WB RM  6 Total TEQ 1.E+01 1.E+01
WB RM  6 Pesticides
WB RM  6 Aldrin 1.E-03 1.E-03
WB RM  6 alpha-Hexachlorocyclohexane 7.E-06 7.E-06
WB RM  6 beta-Hexachlorocyclohexane 8.E-05 8.E-05
WB RM  6 Dieldrin 8.E-02 8.E-02
WB RM  6 Endrin 1.E-04 1.E-04
WB RM  6 Endrin aldehyde ND
WB RM  6 Endrin ketone ND
WB RM  6 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  6 Heptachlor 4.E-05 4.E-05
WB RM  6 Heptachlor epoxide 2.E-02 2.E-02
WB RM  6 Total Chlordanes 4.E-02 4.E-02
WB RM  6 Total DDD 2.E-01 2.E-01
WB RM  6 Total DDE 4.E-01 4.E-01
WB RM  6 Total DDT 9.E-02 9.E-02
WB RM  6 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 1.E-01 3.E-02 4.E-02 2.E+00 1.E-02 9.E-01 4.E+01 3.E-03 1.E+01
WB RM  7 Metals
WB RM  7 Aluminum 1.E-02 1.E-02
WB RM  7 Antimony ND
WB RM  7 Arsenic, inorganic 2.E-01 2.E-01
WB RM  7 Cadmium 3.E-03 3.E-03
WB RM  7 Chromium 5.E-04
WB RM  7 Copper 3.E-02 3.E-02
WB RM  7 Lead --
WB RM  7 Manganese 3.E-02 3.E-02
WB RM  7 Mercury 2.E+00 2.E+00
WB RM  7 Nickel 1.E-02 1.E-02
WB RM  7 Selenium 9.E-02 9.E-02
WB RM  7 Silver 7.E-04 7.E-04
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Thallium 1.E-01 1.E-01 1.E-01
WB RM  7 Zinc 1.E-01 1.E-01
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 4.E-03 4.E-03
WB RM  7 Tributyltin ion 5.E-03 5.E-03
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 8.E-05
WB RM  7 2-Methylnaphthalene 2.E-02 2.E-02
WB RM  7 Acenaphthene 1.E-03 1.E-03
WB RM  7 Acenaphthylene 3.E-05 3.E-05
WB RM  7 Anthracene 1.E-05
WB RM  7 Benzo(a)anthracene --
WB RM  7 Benzo(a)pyrene ND
WB RM  7 Benzo(b)fluoranthene --
WB RM  7 Benzo(g,h,i)perylene 1.E-05 1.E-05
WB RM  7 Benzo(k)fluoranthene --
WB RM  7 Chrysene --
WB RM  7 Dibenzo(a,h)anthracene ND
WB RM  7 Dibenzothiophene 2.E-04 2.E-04
WB RM  7 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB RM  7 Fluorene 1.E-03 1.E-03
WB RM  7 Indeno(1,2,3-cd)pyrene --
WB RM  7 Naphthalene 3.E-03 3.E-03
WB RM  7 Phenanthrene 3.E-03 3.E-03
WB RM  7 Pyrene 3.E-04 3.E-04
WB RM  7 Total Carcinogenic PAHs --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND
WB RM  7 Dibutyl phthalate ND
WB RM  7 Diethyl phthalate ND
WB RM  7 Di-n-octyl phthalate ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 14 of 57



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7
Semi-Volatile Organic 
Compounds

WB RM  7 Benzoic acid 2.E-04
WB RM  7 Benzyl alcohol 1.E-04 1.E-04
WB RM  7 Bis(2-chloroethoxy) methane 6.E-03 6.E-03
WB RM  7 Dibenzofuran 1.E-03 1.E-03
WB RM  7 Hexachlorobenzene 8.E-03 8.E-03
WB RM  7 Hexachlorobutadiene 1.E-03 1.E-03
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND
WB RM  7 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB RM  7 Phenol ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 5.E+01 5.E+01
WB RM  7 Total PCB Congeners --
WB RM  7 Total PCBs, Adjusted 8.E+01 8.E+01
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 4.E+01 4.E+01
WB RM  7 Total PCB TEQ 1.E+01 1.E+01
WB RM  7 Total TEQ 5.E+01 5.E+01
WB RM  7 Pesticides
WB RM  7 Aldrin 2.E-03 2.E-03
WB RM  7 alpha-Hexachlorocyclohexane 7.E-06 7.E-06
WB RM  7 beta-Hexachlorocyclohexane 9.E-05 9.E-05
WB RM  7 Dieldrin 8.E-02 8.E-02
WB RM  7 Endrin 1.E-04 1.E-04
WB RM  7 Endrin aldehyde ND
WB RM  7 Endrin ketone ND
WB RM  7 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  7 Heptachlor 4.E-05 4.E-05
WB RM  7 Heptachlor epoxide 2.E-02 2.E-02
WB RM  7 Total Chlordanes 5.E-02 5.E-02
WB RM  7 Total DDD 7.E-01 7.E-01
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Total DDE 9.E-01 9.E-01
WB RM  7 Total DDT 7.E-01 7.E-01
WB RM  7 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 2.E-01 8.E-03 3.E-02 2.E+00 1.E-01 3.E+00 8.E+01 2.E-02 5.E+01
WB RM  8 Metals
WB RM  8 Aluminum 9.E-03 9.E-03
WB RM  8 Antimony ND
WB RM  8 Arsenic, inorganic 2.E-01 2.E-01
WB RM  8 Cadmium 6.E-03 6.E-03
WB RM  8 Chromium 3.E-04
WB RM  8 Copper 5.E-02 5.E-02
WB RM  8 Lead --
WB RM  8 Manganese 3.E-02 3.E-02
WB RM  8 Mercury 2.E+00 2.E+00
WB RM  8 Nickel 1.E-02 1.E-02
WB RM  8 Selenium ND
WB RM  8 Silver 6.E-04 6.E-04
WB RM  8 Thallium 9.E-02 9.E-02 9.E-02
WB RM  8 Zinc 9.E-02 9.E-02
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 5.E-03 5.E-03
WB RM  8 Tributyltin ion ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 4.E-05
WB RM  8 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  8 Acenaphthene 2.E-04 2.E-04
WB RM  8 Acenaphthylene 3.E-05 3.E-05
WB RM  8 Anthracene 7.E-06
WB RM  8 Benzo(a)anthracene --
WB RM  8 Benzo(a)pyrene --
WB RM  8 Benzo(b)fluoranthene --
WB RM  8 Benzo(g,h,i)perylene 9.E-05 9.E-05
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Benzo(k)fluoranthene --
WB RM  8 Chrysene --
WB RM  8 Dibenzo(a,h)anthracene --
WB RM  8 Dibenzothiophene 1.E-04 1.E-04
WB RM  8 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
WB RM  8 Fluorene 3.E-04 3.E-04
WB RM  8 Indeno(1,2,3-cd)pyrene --
WB RM  8 Naphthalene 4.E-04 4.E-04
WB RM  8 Phenanthrene 1.E-03 1.E-03
WB RM  8 Pyrene 1.E-03 1.E-03
WB RM  8 Total Carcinogenic PAHs --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND
WB RM  8 Dibutyl phthalate ND
WB RM  8 Diethyl phthalate ND
WB RM  8 Di-n-octyl phthalate ND

WB RM  8
Semi-Volatile Organic 
Compounds

WB RM  8 Benzoic acid 2.E-04
WB RM  8 Benzyl alcohol 1.E-04 1.E-04
WB RM  8 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB RM  8 Dibenzofuran 8.E-05 8.E-05
WB RM  8 Hexachlorobenzene 5.E-03 5.E-03
WB RM  8 Hexachlorobutadiene 3.E-04 3.E-04
WB RM  8 Phenols
WB RM  8 4-Methylphenol 3.E-03 3.E-03 3.E-03
WB RM  8 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB RM  8 Phenol ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 9.E+01 9.E+01
WB RM  8 Total PCB Congeners --
WB RM  8 Total PCBs, Adjusted 5.E+01 5.E+01
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB RM  8 Total PCB TEQ 1.E+01 1.E+01
WB RM  8 Total TEQ 2.E+01 2.E+01
WB RM  8 Pesticides
WB RM  8 Aldrin 2.E-03 2.E-03
WB RM  8 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  8 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB RM  8 Dieldrin 2.E-01 2.E-01
WB RM  8 Endrin 1.E-04 1.E-04
WB RM  8 Endrin aldehyde ND
WB RM  8 Endrin ketone ND
WB RM  8 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  8 Heptachlor ND
WB RM  8 Heptachlor epoxide 1.E-02 1.E-02
WB RM  8 Total Chlordanes 4.E-02 4.E-02
WB RM  8 Total DDD 2.E-01 2.E-01
WB RM  8 Total DDE 5.E-01 5.E-01
WB RM  8 Total DDT 2.E-01 2.E-01
WB RM  8 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 2.E-01 9.E-03 5.E-02 2.E+00 2.E-02 1.E+00 5.E+01 1.E-03 2.E+01
WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 1.E-02 1.E-02
WB RM 8 SIL Antimony ND
WB RM 8 SIL Arsenic, inorganic 1.E-01 1.E-01
WB RM 8 SIL Cadmium 1.E-02 1.E-02
WB RM 8 SIL Chromium 1.E-03
WB RM 8 SIL Copper 4.E-02 4.E-02
WB RM 8 SIL Lead --
WB RM 8 SIL Manganese 2.E-02 2.E-02
WB RM 8 SIL Mercury 1.E+00 1.E+00
WB RM 8 SIL Nickel ND
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Selenium ND
WB RM 8 SIL Silver ND
WB RM 8 SIL Thallium 8.E-02 8.E-02 8.E-02
WB RM 8 SIL Zinc 1.E-01 1.E-01
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA
WB RM 8 SIL Tributyltin ion NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA
WB RM 8 SIL 2-Methylnaphthalene 1.E-02 1.E-02
WB RM 8 SIL Acenaphthene 8.E-04 8.E-04
WB RM 8 SIL Acenaphthylene ND
WB RM 8 SIL Anthracene ND
WB RM 8 SIL Benzo(a)anthracene ND
WB RM 8 SIL Benzo(a)pyrene ND
WB RM 8 SIL Benzo(b)fluoranthene ND
WB RM 8 SIL Benzo(g,h,i)perylene ND
WB RM 8 SIL Benzo(k)fluoranthene ND
WB RM 8 SIL Chrysene ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND
WB RM 8 SIL Dibenzothiophene NA
WB RM 8 SIL Fluoranthene ND
WB RM 8 SIL Fluorene ND
WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND
WB RM 8 SIL Naphthalene ND
WB RM 8 SIL Phenanthrene ND
WB RM 8 SIL Pyrene ND
WB RM 8 SIL Total Carcinogenic PAHs --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND
WB RM 8 SIL Dibutyl phthalate ND
WB RM 8 SIL Diethyl phthalate ND
WB RM 8 SIL Di-n-octyl phthalate ND
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Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL
Semi-Volatile Organic 
Compounds

WB RM 8 SIL Benzoic acid ND
WB RM 8 SIL Benzyl alcohol ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND
WB RM 8 SIL Dibenzofuran ND
WB RM 8 SIL Hexachlorobenzene ND
WB RM 8 SIL Hexachlorobutadiene ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND
WB RM 8 SIL 4-Nitrophenol ND
WB RM 8 SIL Phenol ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 3.E+02 3.E+02
WB RM 8 SIL Total PCB Congeners --
WB RM 8 SIL Total PCBs, Adjusted 3.E+02 3.E+02
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB RM 8 SIL Total PCB TEQ 2.E+01 2.E+01
WB RM 8 SIL Total TEQ 3.E+01 3.E+01
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND
WB RM 8 SIL Dieldrin ND
WB RM 8 SIL Endrin ND
WB RM 8 SIL Endrin aldehyde ND
WB RM 8 SIL Endrin ketone ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND
WB RM 8 SIL Heptachlor ND
WB RM 8 SIL Heptachlor epoxide ND
WB RM 8 SIL Total Chlordanes ND
WB RM 8 SIL Total DDD 8.E-02 8.E-02
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Total DDE 3.E-01 3.E-01
WB RM 8 SIL Total DDT 2.E-02 2.E-02
WB RM 8 SIL Total Endosulfan 5.E-03 5.E-03 5.E-03 5.E-03

Exposure Point Total 2.E-01 1.E-01 1.E-02 4.E-02 1.E+00 5.E-03 5.E-01 3.E+02 1.E-02 3.E+01
WB RM  9 Metals
WB RM  9 Aluminum 2.E-02 2.E-02
WB RM  9 Antimony 2.E-02 2.E-02
WB RM  9 Arsenic, inorganic 1.E-01 1.E-01
WB RM  9 Cadmium 4.E-03 4.E-03
WB RM  9 Chromium 3.E-04
WB RM  9 Copper 6.E-02 6.E-02
WB RM  9 Lead --
WB RM  9 Manganese 4.E-02 4.E-02
WB RM  9 Mercury 2.E+00 2.E+00
WB RM  9 Nickel 1.E-02 1.E-02
WB RM  9 Selenium 7.E-02 7.E-02
WB RM  9 Silver 7.E-04 7.E-04
WB RM  9 Thallium 1.E-01 1.E-01 1.E-01
WB RM  9 Zinc 9.E-02 9.E-02
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 3.E-03 3.E-03
WB RM  9 Tributyltin ion ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 7.E-05
WB RM  9 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  9 Acenaphthene 1.E-04 1.E-04
WB RM  9 Acenaphthylene 2.E-05 2.E-05
WB RM  9 Anthracene 9.E-06
WB RM  9 Benzo(a)anthracene --
WB RM  9 Benzo(a)pyrene --
WB RM  9 Benzo(b)fluoranthene --
WB RM  9 Benzo(g,h,i)perylene 5.E-05 5.E-05
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 Benzo(k)fluoranthene --
WB RM  9 Chrysene --
WB RM  9 Dibenzo(a,h)anthracene ND
WB RM  9 Dibenzothiophene 7.E-05 7.E-05
WB RM  9 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB RM  9 Fluorene 2.E-04 2.E-04
WB RM  9 Indeno(1,2,3-cd)pyrene --
WB RM  9 Naphthalene 4.E-04 4.E-04
WB RM  9 Phenanthrene 7.E-04 7.E-04
WB RM  9 Pyrene 1.E-04 1.E-04
WB RM  9 Total Carcinogenic PAHs --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND
WB RM  9 Dibutyl phthalate ND
WB RM  9 Diethyl phthalate ND
WB RM  9 Di-n-octyl phthalate ND

WB RM  9
Semi-Volatile Organic 
Compounds

WB RM  9 Benzoic acid 2.E-04
WB RM  9 Benzyl alcohol 1.E-04 1.E-04
WB RM  9 Bis(2-chloroethoxy) methane 8.E-03 8.E-03
WB RM  9 Dibenzofuran 1.E-04 1.E-04
WB RM  9 Hexachlorobenzene 6.E-03 6.E-03
WB RM  9 Hexachlorobutadiene ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 3.E-03 3.E-03 3.E-03
WB RM  9 4-Nitrophenol ND
WB RM  9 Phenol ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 9.E+01 9.E+01
WB RM  9 Total PCB Congeners --
WB RM  9 Total PCBs, Adjusted 7.E+01 7.E+01
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB RM  9 Total PCB TEQ 2.E+01 2.E+01
WB RM  9 Total TEQ 2.E+01 2.E+01
WB RM  9 Pesticides
WB RM  9 Aldrin 3.E-03 3.E-03
WB RM  9 alpha-Hexachlorocyclohexane 8.E-06 8.E-06
WB RM  9 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB RM  9 Dieldrin 1.E-01 1.E-01
WB RM  9 Endrin 1.E-04 1.E-04
WB RM  9 Endrin aldehyde ND
WB RM  9 Endrin ketone 3.E-05 3.E-05
WB RM  9 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  9 Heptachlor ND
WB RM  9 Heptachlor epoxide 2.E-02 2.E-02
WB RM  9 Total Chlordanes 5.E-02 5.E-02
WB RM  9 Total DDD 1.E-01 1.E-01
WB RM  9 Total DDE 5.E-01 5.E-01
WB RM  9 Total DDT 2.E-02 2.E-02
WB RM  9 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 1.E-01 5.E-03 6.E-02 2.E+00 9.E-02 9.E-01 7.E+01 2.E-03 2.E+01
WB RM  10 Metals
WB RM  10 Aluminum 2.E-02 2.E-02
WB RM  10 Antimony 2.E+01 2.E+01
WB RM  10 Arsenic, inorganic 1.E-01 1.E-01
WB RM  10 Cadmium 2.E-01 2.E-01
WB RM  10 Chromium 2.E-04
WB RM  10 Copper 7.E-02 7.E-02
WB RM  10 Lead --
WB RM  10 Manganese 4.E-02 4.E-02
WB RM  10 Mercury 2.E+00 2.E+00
WB RM  10 Nickel 2.E-02 2.E-02
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Selenium ND
WB RM  10 Silver 1.E-02 1.E-02
WB RM  10 Thallium 1.E-01 1.E-01 1.E-01
WB RM  10 Zinc 8.E-02 8.E-02
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 3.E-03 3.E-03
WB RM  10 Tributyltin ion ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 8.E-05
WB RM  10 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  10 Acenaphthene 2.E-04 2.E-04
WB RM  10 Acenaphthylene 7.E-06 7.E-06
WB RM  10 Anthracene 4.E-06
WB RM  10 Benzo(a)anthracene ND
WB RM  10 Benzo(a)pyrene ND
WB RM  10 Benzo(b)fluoranthene ND
WB RM  10 Benzo(g,h,i)perylene ND
WB RM  10 Benzo(k)fluoranthene ND
WB RM  10 Chrysene ND
WB RM  10 Dibenzo(a,h)anthracene ND
WB RM  10 Dibenzothiophene ND
WB RM  10 Fluoranthene ND
WB RM  10 Fluorene 2.E-04 2.E-04
WB RM  10 Indeno(1,2,3-cd)pyrene ND
WB RM  10 Naphthalene 2.E-04 2.E-04
WB RM  10 Phenanthrene 4.E-04 4.E-04
WB RM  10 Pyrene ND
WB RM  10 Total Carcinogenic PAHs --
WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
WB RM  10 Dibutyl phthalate ND
WB RM  10 Diethyl phthalate ND
WB RM  10 Di-n-octyl phthalate ND
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10
Semi-Volatile Organic 
Compounds

WB RM  10 Benzoic acid 2.E-04
WB RM  10 Benzyl alcohol 1.E-04 1.E-04
WB RM  10 Bis(2-chloroethoxy) methane 7.E-03 7.E-03
WB RM  10 Dibenzofuran 8.E-05 8.E-05
WB RM  10 Hexachlorobenzene 5.E-03 5.E-03
WB RM  10 Hexachlorobutadiene 2.E-05 2.E-05
WB RM  10 Phenols
WB RM  10 4-Methylphenol 3.E-03 3.E-03 3.E-03
WB RM  10 4-Nitrophenol ND
WB RM  10 Phenol 1.E-03 1.E-03 1.E-03
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA
WB RM  10 Total PCB Congeners --
WB RM  10 Total PCBs, Adjusted 7.E+01 7.E+01
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB RM  10 Total PCB TEQ 1.E+01 1.E+01
WB RM  10 Total TEQ 2.E+01 2.E+01
WB RM  10 Pesticides
WB RM  10 Aldrin 1.E-03 1.E-03
WB RM  10 alpha-Hexachlorocyclohexane 6.E-06 6.E-06
WB RM  10 beta-Hexachlorocyclohexane ND
WB RM  10 Dieldrin 7.E-02 7.E-02
WB RM  10 Endrin 1.E-04 1.E-04
WB RM  10 Endrin aldehyde 4.E-05 4.E-05
WB RM  10 Endrin ketone 7.E-05 7.E-05
WB RM  10 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  10 Heptachlor 4.E-05 4.E-05
WB RM  10 Heptachlor epoxide 1.E-02 1.E-02
WB RM  10 Total Chlordanes 4.E-02 4.E-02
WB RM  10 Total DDD 1.E-01 1.E-01
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Total DDE 3.E-01 3.E-01
WB RM  10 Total DDT 8.E-02 8.E-02
WB RM  10 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E+01 2.E-01 2.E-01 7.E-02 2.E+00 2.E-02 9.E-01 7.E+01 2.E-03 2.E+01 1.E-03
WB RM  11 Metals
WB RM  11 Aluminum 1.E-02 1.E-02
WB RM  11 Antimony ND
WB RM  11 Arsenic, inorganic 1.E-01 1.E-01
WB RM  11 Cadmium 2.E-02 2.E-02
WB RM  11 Chromium ND
WB RM  11 Copper 6.E-02 6.E-02
WB RM  11 Lead --
WB RM  11 Manganese 3.E-02 3.E-02
WB RM  11 Mercury 2.E+00 2.E+00
WB RM  11 Nickel 2.E-02 2.E-02
WB RM  11 Selenium 3.E-01 3.E-01
WB RM  11 Silver 1.E-03 1.E-03
WB RM  11 Thallium 9.E-02 9.E-02 9.E-02
WB RM  11 Zinc 8.E-02 8.E-02
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 3.E-03 3.E-03
WB RM  11 Tributyltin ion ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 4.E-05
WB RM  11 2-Methylnaphthalene 1.E-03 1.E-03
WB RM  11 Acenaphthene 1.E-04 1.E-04
WB RM  11 Acenaphthylene 5.E-06 5.E-06
WB RM  11 Anthracene 7.E-06
WB RM  11 Benzo(a)anthracene ND
WB RM  11 Benzo(a)pyrene ND
WB RM  11 Benzo(b)fluoranthene ND
WB RM  11 Benzo(g,h,i)perylene ND
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Benzo(k)fluoranthene ND
WB RM  11 Chrysene ND
WB RM  11 Dibenzo(a,h)anthracene ND
WB RM  11 Dibenzothiophene 3.E-05 3.E-05
WB RM  11 Fluoranthene ND
WB RM  11 Fluorene 2.E-04 2.E-04
WB RM  11 Indeno(1,2,3-cd)pyrene ND
WB RM  11 Naphthalene 2.E-04 2.E-04
WB RM  11 Phenanthrene 5.E-04 5.E-04
WB RM  11 Pyrene ND
WB RM  11 Total Carcinogenic PAHs --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
WB RM  11 Dibutyl phthalate 8.E-04 8.E-04
WB RM  11 Diethyl phthalate ND
WB RM  11 Di-n-octyl phthalate ND

WB RM  11
Semi-Volatile Organic 
Compounds

WB RM  11 Benzoic acid 3.E-04
WB RM  11 Benzyl alcohol 6.E-05 6.E-05
WB RM  11 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB RM  11 Dibenzofuran 1.E-04 1.E-04
WB RM  11 Hexachlorobenzene 5.E-03 5.E-03
WB RM  11 Hexachlorobutadiene 1.E-05 1.E-05
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND
WB RM  11 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB RM  11 Phenol ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA
WB RM  11 Total PCB Congeners --
WB RM  11 Total PCBs, Adjusted 4.E+02 4.E+02
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB RM  11 Total PCB TEQ 4.E+01 4.E+01
WB RM  11 Total TEQ 5.E+01 5.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 1.E-03 1.E-03
WB RM  11 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
WB RM  11 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB RM  11 Dieldrin 6.E-02 6.E-02
WB RM  11 Endrin 2.E-04 2.E-04
WB RM  11 Endrin aldehyde ND
WB RM  11 Endrin ketone 2.E-05 2.E-05
WB RM  11 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB RM  11 Heptachlor 3.E-05 3.E-05
WB RM  11 Heptachlor epoxide 1.E-02 1.E-02
WB RM  11 Total Chlordanes 4.E-02 4.E-02
WB RM  11 Total DDD 2.E-02 2.E-02
WB RM  11 Total DDE 2.E-01 2.E-01
WB RM  11 Total DDT 2.E-02 2.E-02
WB RM  11 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 1.E-01 2.E-02 6.E-02 2.E+00 3.E-01 6.E-01 4.E+02 1.E-03 5.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-02 1.E-02
WB Study Area Wide Antimony 1.E+00 1.E+00
WB Study Area Wide Arsenic, inorganic 2.E-01 2.E-01
WB Study Area Wide Cadmium 2.E-02 2.E-02
WB Study Area Wide Chromium 4.E-04
WB Study Area Wide Copper 4.E-02 4.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 3.E-02 3.E-02
WB Study Area Wide Mercury 2.E+00 2.E+00
WB Study Area Wide Nickel 1.E-02 1.E-02
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Selenium 7.E-02 7.E-02
WB Study Area Wide Silver 2.E-03 2.E-03
WB Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
WB Study Area Wide Zinc 9.E-02 9.E-02
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 3.E-03 3.E-03
WB Study Area Wide Tributyltin ion 5.E-03 5.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 8.E-05
WB Study Area Wide 2-Methylnaphthalene 7.E-03 7.E-03
WB Study Area Wide Acenaphthene 6.E-04 6.E-04
WB Study Area Wide Acenaphthylene 2.E-05 2.E-05
WB Study Area Wide Anthracene 1.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 3.E-05 3.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Chrysene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 9.E-05 9.E-05
WB Study Area Wide Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB Study Area Wide Fluorene 7.E-04 7.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 1.E-03 1.E-03
WB Study Area Wide Phenanthrene 1.E-03 1.E-03
WB Study Area Wide Pyrene 7.E-04 7.E-04
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 4.E-01 4.E-01
WB Study Area Wide Dibutyl phthalate 4.E-04 4.E-04
WB Study Area Wide Diethyl phthalate 3.E-05 3.E-05
WB Study Area Wide Di-n-octyl phthalate 4.E-03 4.E-03

WB Study Area Wide
Semi-Volatile Organic 
Compounds

WB Study Area Wide Benzoic acid 2.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 29 of 57



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Benzyl alcohol 1.E-04 1.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB Study Area Wide Dibenzofuran 5.E-04 5.E-04
WB Study Area Wide Hexachlorobenzene 5.E-03 5.E-03
WB Study Area Wide Hexachlorobutadiene 3.E-04 3.E-04
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 2.E-03 2.E-03 2.E-03
WB Study Area Wide 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB Study Area Wide Phenol 3.E-04 3.E-04 3.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.E+02 1.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 1.E+02 1.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB Study Area Wide Total PCB TEQ 2.E+01 2.E+01
WB Study Area Wide Total TEQ 3.E+01 3.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 1.E-03 1.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 7.E-06 7.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB Study Area Wide Dieldrin 1.E-01 1.E-01
WB Study Area Wide Endrin 1.E-04 1.E-04
WB Study Area Wide Endrin aldehyde 3.E-05 3.E-05
WB Study Area Wide Endrin ketone 3.E-05 3.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB Study Area Wide Heptachlor 4.E-05 4.E-05
WB Study Area Wide Heptachlor epoxide 2.E-02 2.E-02
WB Study Area Wide Total Chlordanes 4.E-02 4.E-02
WB Study Area Wide Total DDD 2.E-01 2.E-01
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Total DDE 5.E-01 5.E-01
WB Study Area Wide Total DDT 2.E-01 2.E-01
WB Study Area Wide Total Endosulfan 8.E-04 8.E-04 8.E-04 8.E-04

Exposure Point Total 1.E+00 2.E-01 3.E-02 4.E-02 2.E+00 9.E-02 2.E+00 1.E+02 7.E-03 3.E+01 3.E-04
F RM  2 Metals
F RM  2 Aluminum 3.E-03 3.E-03
F RM  2 Antimony ND
F RM  2 Arsenic, inorganic 2.E-01 2.E-01
F RM  2 Cadmium ND
F RM  2 Chromium 3.E-04
F RM  2 Copper 2.E-02 2.E-02
F RM  2 Lead --
F RM  2 Manganese 7.E-03 7.E-03
F RM  2 Mercury 1.E+00 1.E+00
F RM  2 Nickel 1.E-02 1.E-02
F RM  2 Selenium ND
F RM  2 Silver 8.E-04 8.E-04
F RM  2 Thallium 2.E-01 2.E-01 2.E-01
F RM  2 Zinc 5.E-02 5.E-02
F RM  2 Butyltins
F RM  2 Dibutyltin ion 2.E-03 2.E-03
F RM  2 Tributyltin ion ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 4.E-05
F RM  2 2-Methylnaphthalene 7.E-04 7.E-04
F RM  2 Acenaphthene ND
F RM  2 Acenaphthylene 9.E-06 9.E-06
F RM  2 Anthracene 4.E-06
F RM  2 Benzo(a)anthracene ND
F RM  2 Benzo(a)pyrene ND
F RM  2 Benzo(b)fluoranthene ND
F RM  2 Benzo(g,h,i)perylene ND
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Benzo(k)fluoranthene ND
F RM  2 Chrysene ND
F RM  2 Dibenzo(a,h)anthracene ND
F RM  2 Dibenzothiophene 1.E-05 1.E-05
F RM  2 Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
F RM  2 Fluorene ND
F RM  2 Indeno(1,2,3-cd)pyrene ND
F RM  2 Naphthalene 8.E-05 8.E-05
F RM  2 Phenanthrene ND
F RM  2 Pyrene ND
F RM  2 Total Carcinogenic PAHs --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND
F RM  2 Dibutyl phthalate ND
F RM  2 Diethyl phthalate ND

F RM  2
Semi-Volatile Organic 
Compounds

F RM  2 Benzyl alcohol ND
F RM  2 Hexachlorobenzene 9.E-04 9.E-04
F RM  2 Hexachlorobutadiene ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA
F RM  2 Total PCB Congeners --
F RM  2 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F RM  2 Total PCB TEQ 4.E+00 4.E+00
F RM  2 Total TEQ 4.E+00 4.E+00
F RM  2 Pesticides
F RM  2 Aldrin 5.E-04 5.E-04
F RM  2 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 beta-Hexachlorocyclohexane ND
F RM  2 Dieldrin 2.E-02 2.E-02
F RM  2 Endrin 5.E-05 5.E-05
F RM  2 Endrin aldehyde ND
F RM  2 Endrin ketone ND
F RM  2 gamma-Hexachlorocyclohexane ND
F RM  2 Heptachlor ND
F RM  2 Heptachlor epoxide 4.E-03 4.E-03
F RM  2 Total Chlordanes 6.E-03 6.E-03
F RM  2 Total DDD 1.E-02 1.E-02
F RM  2 Total DDE 5.E-02 5.E-02
F RM  2 Total DDT 3.E-03 3.E-03
F RM  2 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 3.E-01 2.E-01 8.E-05 2.E-02 1.E+00 1.E-02 3.E-01 2.E+01 7.E-04 4.E+00
F RM  3 Metals
F RM  3 Aluminum 4.E-03 4.E-03
F RM  3 Antimony ND
F RM  3 Arsenic, inorganic 2.E-01 2.E-01
F RM  3 Cadmium ND
F RM  3 Chromium ND
F RM  3 Copper 3.E-02 3.E-02
F RM  3 Lead --
F RM  3 Manganese 4.E-03 4.E-03
F RM  3 Mercury 3.E+00 3.E+00
F RM  3 Nickel 8.E-03 8.E-03
F RM  3 Selenium ND
F RM  3 Silver ND
F RM  3 Thallium 2.E-01 2.E-01 2.E-01
F RM  3 Zinc 6.E-02 6.E-02
F RM  3 Butyltins
F RM  3 Dibutyltin ion 3.E-03 3.E-03
F RM  3 Tributyltin ion 3.E-03 3.E-03
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 PAHs
F RM  3 1-Methylnaphthalene 6.E-05
F RM  3 2-Methylnaphthalene 1.E-03 1.E-03
F RM  3 Acenaphthene ND
F RM  3 Acenaphthylene 3.E-06 3.E-06
F RM  3 Anthracene 3.E-06
F RM  3 Benzo(a)anthracene --
F RM  3 Benzo(a)pyrene ND
F RM  3 Benzo(b)fluoranthene ND
F RM  3 Benzo(g,h,i)perylene ND
F RM  3 Benzo(k)fluoranthene ND
F RM  3 Chrysene --
F RM  3 Dibenzo(a,h)anthracene ND
F RM  3 Dibenzothiophene 1.E-05 1.E-05
F RM  3 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F RM  3 Fluorene ND
F RM  3 Indeno(1,2,3-cd)pyrene ND
F RM  3 Naphthalene 9.E-05 9.E-05
F RM  3 Phenanthrene 1.E-04 1.E-04
F RM  3 Pyrene 2.E-04 2.E-04
F RM  3 Total Carcinogenic PAHs --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND
F RM  3 Dibutyl phthalate ND
F RM  3 Diethyl phthalate ND

F RM  3
Semi-Volatile Organic 
Compounds

F RM  3 Benzyl alcohol ND
F RM  3 Hexachlorobenzene 1.E-03 1.E-03
F RM  3 Hexachlorobutadiene 3.E-05 3.E-05
F RM  3 Phenols
F RM  3 4-Nitrophenol ND
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 6.E+00 6.E+00
F RM  3 Total PCB Congeners --
F RM  3 Total PCBs, Adjusted 3.E+00 3.E+00
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F RM  3 Total PCB TEQ 8.E-01 8.E-01
F RM  3 Total TEQ 1.E+00 1.E+00
F RM  3 Pesticides
F RM  3 Aldrin 4.E-04 4.E-04
F RM  3 alpha-Hexachlorocyclohexane 8.E-07 8.E-07
F RM  3 beta-Hexachlorocyclohexane 5.E-03 5.E-03
F RM  3 Dieldrin 6.E-02 6.E-02
F RM  3 Endrin ND
F RM  3 Endrin aldehyde 5.E-03 5.E-03
F RM  3 Endrin ketone ND
F RM  3 gamma-Hexachlorocyclohexane ND
F RM  3 Heptachlor ND
F RM  3 Heptachlor epoxide 3.E-03 3.E-03
F RM  3 Total Chlordanes 1.E-02 1.E-02
F RM  3 Total DDD 1.E-02 1.E-02
F RM  3 Total DDE 6.E-02 6.E-02
F RM  3 Total DDT 2.E-02 2.E-02
F RM  3 Total Endosulfan ND

Exposure Point Total 3.E-01 2.E-01 5.E-04 3.E-02 3.E+00 8.E-03 4.E-01 3.E+00 1.E-03 1.E+00
F RM  4 Metals
F RM  4 Aluminum 2.E-03 2.E-03
F RM  4 Antimony ND
F RM  4 Arsenic, inorganic 1.E-01 1.E-01
F RM  4 Cadmium ND
F RM  4 Chromium ND
F RM  4 Copper 2.E-02 2.E-02
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Lead --
F RM  4 Manganese 7.E-03 7.E-03
F RM  4 Mercury 4.E+00 4.E+00
F RM  4 Nickel 7.E-03 7.E-03
F RM  4 Selenium ND
F RM  4 Silver ND
F RM  4 Thallium 1.E-01 1.E-01 1.E-01
F RM  4 Zinc 6.E-02 6.E-02
F RM  4 Butyltins
F RM  4 Dibutyltin ion 4.E-03 4.E-03
F RM  4 Tributyltin ion 4.E-03 4.E-03
F RM  4 PAHs
F RM  4 1-Methylnaphthalene 2.E-05
F RM  4 2-Methylnaphthalene 4.E-04 4.E-04
F RM  4 Acenaphthene ND
F RM  4 Acenaphthylene 9.E-06 9.E-06
F RM  4 Anthracene 4.E-06
F RM  4 Benzo(a)anthracene --
F RM  4 Benzo(a)pyrene --
F RM  4 Benzo(b)fluoranthene --
F RM  4 Benzo(g,h,i)perylene 1.E-05 1.E-05
F RM  4 Benzo(k)fluoranthene --
F RM  4 Chrysene --
F RM  4 Dibenzo(a,h)anthracene --
F RM  4 Dibenzothiophene 2.E-05 2.E-05
F RM  4 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  4 Fluorene ND
F RM  4 Indeno(1,2,3-cd)pyrene --
F RM  4 Naphthalene 1.E-04 1.E-04
F RM  4 Phenanthrene 2.E-04 2.E-04
F RM  4 Pyrene ND
F RM  4 Total Carcinogenic PAHs --
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND
F RM  4 Dibutyl phthalate 6.E-04 6.E-04
F RM  4 Diethyl phthalate 3.E-05 3.E-05

F RM  4
Semi-Volatile Organic 
Compounds

F RM  4 Benzyl alcohol 1.E-04 1.E-04
F RM  4 Hexachlorobenzene 1.E-03 1.E-03
F RM  4 Hexachlorobutadiene 2.E-05 2.E-05
F RM  4 Phenols
F RM  4 4-Nitrophenol 4.E-03 4.E-03 4.E-03
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA
F RM  4 Total PCB Congeners --
F RM  4 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 7.E-01 7.E-01
F RM  4 Total PCB TEQ 2.E+00 2.E+00
F RM  4 Total TEQ 2.E+00 2.E+00
F RM  4 Pesticides
F RM  4 Aldrin 3.E-04 3.E-04
F RM  4 alpha-Hexachlorocyclohexane 7.E-07 7.E-07
F RM  4 beta-Hexachlorocyclohexane 7.E-06 7.E-06
F RM  4 Dieldrin 2.E-02 2.E-02
F RM  4 Endrin ND
F RM  4 Endrin aldehyde ND
F RM  4 Endrin ketone ND
F RM  4 gamma-Hexachlorocyclohexane ND
F RM  4 Heptachlor ND
F RM  4 Heptachlor epoxide 3.E-03 3.E-03
F RM  4 Total Chlordanes 9.E-03 9.E-03
F RM  4 Total DDD 2.E-02 2.E-02
F RM  4 Total DDE 5.E-02 5.E-02
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Total DDT 7.E-03 7.E-03
F RM  4 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 1.E-01 3.E-04 2.E-02 4.E+00 1.E-02 2.E-01 1.E+01 4.E-04 2.E+00
F RM  5 Metals
F RM  5 Aluminum 6.E-03 6.E-03
F RM  5 Antimony ND
F RM  5 Arsenic, inorganic 1.E-01 1.E-01
F RM  5 Cadmium ND
F RM  5 Chromium ND
F RM  5 Copper 4.E-02 4.E-02
F RM  5 Lead --
F RM  5 Manganese 3.E-03 3.E-03
F RM  5 Mercury 3.E+00 3.E+00
F RM  5 Nickel 1.E-02 1.E-02
F RM  5 Selenium ND
F RM  5 Silver ND
F RM  5 Thallium 1.E-01 1.E-01 1.E-01
F RM  5 Zinc 7.E-02 7.E-02
F RM  5 Butyltins
F RM  5 Dibutyltin ion 5.E-03 5.E-03
F RM  5 Tributyltin ion ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 2.E-05
F RM  5 2-Methylnaphthalene 5.E-04 5.E-04
F RM  5 Acenaphthene ND
F RM  5 Acenaphthylene 5.E-05 5.E-05
F RM  5 Anthracene 1.E-05
F RM  5 Benzo(a)anthracene --
F RM  5 Benzo(a)pyrene --
F RM  5 Benzo(b)fluoranthene --
F RM  5 Benzo(g,h,i)perylene 1.E-04 1.E-04
F RM  5 Benzo(k)fluoranthene --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 38 of 57



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Chrysene --
F RM  5 Dibenzo(a,h)anthracene --
F RM  5 Dibenzothiophene 8.E-05 8.E-05
F RM  5 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
F RM  5 Fluorene 9.E-05 9.E-05
F RM  5 Indeno(1,2,3-cd)pyrene --
F RM  5 Naphthalene 3.E-04 3.E-04
F RM  5 Phenanthrene 8.E-04 8.E-04
F RM  5 Pyrene 6.E-04 6.E-04
F RM  5 Total Carcinogenic PAHs --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND
F RM  5 Dibutyl phthalate ND
F RM  5 Diethyl phthalate ND

F RM  5
Semi-Volatile Organic 
Compounds

F RM  5 Benzyl alcohol 1.E-04 1.E-04
F RM  5 Hexachlorobenzene 1.E-03 1.E-03
F RM  5 Hexachlorobutadiene ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 5.E+00 5.E+00
F RM  5 Total PCB Congeners --
F RM  5 Total PCBs, Adjusted 3.E+00 3.E+00
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 5.E-01 5.E-01
F RM  5 Total PCB TEQ 7.E-01 7.E-01
F RM  5 Total TEQ 1.E+00 1.E+00
F RM  5 Pesticides
F RM  5 Aldrin ND
F RM  5 alpha-Hexachlorocyclohexane ND
F RM  5 beta-Hexachlorocyclohexane ND
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Dieldrin 2.E-02 2.E-02
F RM  5 Endrin ND
F RM  5 Endrin aldehyde 5.E-03 5.E-03
F RM  5 Endrin ketone ND
F RM  5 gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
F RM  5 Heptachlor ND
F RM  5 Heptachlor epoxide 3.E-03 3.E-03
F RM  5 Total Chlordanes 7.E-03 7.E-03
F RM  5 Total DDD 2.E-02 2.E-02
F RM  5 Total DDE 5.E-02 5.E-02
F RM  5 Total DDT 3.E-02 3.E-02
F RM  5 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 2.E-01 1.E-01 2.E-03 4.E-02 3.E+00 1.E-02 2.E-01 3.E+00 5.E-04 1.E+00
F RM  6 Metals
F RM  6 Aluminum 6.E-03 6.E-03
F RM  6 Antimony ND
F RM  6 Arsenic, inorganic 1.E-01 1.E-01
F RM  6 Cadmium 2.E-03 2.E-03
F RM  6 Chromium ND
F RM  6 Copper 2.E-02 2.E-02
F RM  6 Lead --
F RM  6 Manganese 5.E-03 5.E-03
F RM  6 Mercury 2.E+00 2.E+00
F RM  6 Nickel 4.E-03 4.E-03
F RM  6 Selenium ND
F RM  6 Silver ND
F RM  6 Thallium 1.E-01 1.E-01 1.E-01
F RM  6 Zinc 6.E-02 6.E-02
F RM  6 Butyltins
F RM  6 Dibutyltin ion 5.E-03 5.E-03
F RM  6 Tributyltin ion 3.E-03 3.E-03
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 PAHs
F RM  6 1-Methylnaphthalene 2.E-05
F RM  6 2-Methylnaphthalene 5.E-04 5.E-04
F RM  6 Acenaphthene 1.E-04 1.E-04
F RM  6 Acenaphthylene 1.E-05 1.E-05
F RM  6 Anthracene 5.E-06
F RM  6 Benzo(a)anthracene --
F RM  6 Benzo(a)pyrene --
F RM  6 Benzo(b)fluoranthene --
F RM  6 Benzo(g,h,i)perylene 4.E-06 4.E-06
F RM  6 Benzo(k)fluoranthene --
F RM  6 Chrysene --
F RM  6 Dibenzo(a,h)anthracene ND
F RM  6 Dibenzothiophene 5.E-05 5.E-05
F RM  6 Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
F RM  6 Fluorene 8.E-05 8.E-05
F RM  6 Indeno(1,2,3-cd)pyrene --
F RM  6 Naphthalene 2.E-04 2.E-04
F RM  6 Phenanthrene 3.E-04 3.E-04
F RM  6 Pyrene ND
F RM  6 Total Carcinogenic PAHs --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 7.E-03 7.E-03
F RM  6 Dibutyl phthalate ND
F RM  6 Diethyl phthalate ND

F RM  6
Semi-Volatile Organic 
Compounds

F RM  6 Benzyl alcohol ND
F RM  6 Hexachlorobenzene 8.E-04 8.E-04
F RM  6 Hexachlorobutadiene ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 4.E+00 4.E+00
F RM  6 Total PCB Congeners --
F RM  6 Total PCBs, Adjusted 5.E+00 5.E+00
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 6.E-01 6.E-01
F RM  6 Total PCB TEQ 7.E-01 7.E-01
F RM  6 Total TEQ 1.E+00 1.E+00
F RM  6 Pesticides
F RM  6 Aldrin ND
F RM  6 alpha-Hexachlorocyclohexane ND
F RM  6 beta-Hexachlorocyclohexane ND
F RM  6 Dieldrin 1.E-02 1.E-02
F RM  6 Endrin 2.E-05 2.E-05
F RM  6 Endrin aldehyde ND
F RM  6 Endrin ketone ND
F RM  6 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F RM  6 Heptachlor ND
F RM  6 Heptachlor epoxide 2.E-03 2.E-03
F RM  6 Total Chlordanes 9.E-03 9.E-03
F RM  6 Total DDD 2.E-02 2.E-02
F RM  6 Total DDE 4.E-02 4.E-02
F RM  6 Total DDT 2.E-02 2.E-02
F RM  6 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 2.E-01 1.E-01 2.E-03 2.E-02 2.E+00 4.E-03 2.E-01 5.E+00 5.E-04 1.E+00
F RM  7 Metals
F RM  7 Aluminum 2.E-03 2.E-03
F RM  7 Antimony ND
F RM  7 Arsenic, inorganic 1.E-01 1.E-01
F RM  7 Cadmium ND
F RM  7 Chromium ND
F RM  7 Copper 2.E-02 2.E-02
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Lead --
F RM  7 Manganese 6.E-03 6.E-03
F RM  7 Mercury 5.E+00 5.E+00
F RM  7 Nickel 5.E-03 5.E-03
F RM  7 Selenium ND
F RM  7 Silver ND
F RM  7 Thallium 1.E-01 1.E-01 1.E-01
F RM  7 Zinc 6.E-02 6.E-02
F RM  7 Butyltins
F RM  7 Dibutyltin ion 3.E-03 3.E-03
F RM  7 Tributyltin ion 2.E-03 2.E-03
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 1.E-05
F RM  7 2-Methylnaphthalene 3.E-04 3.E-04
F RM  7 Acenaphthene 5.E-05 5.E-05
F RM  7 Acenaphthylene 6.E-06 6.E-06
F RM  7 Anthracene 3.E-06
F RM  7 Benzo(a)anthracene --
F RM  7 Benzo(a)pyrene ND
F RM  7 Benzo(b)fluoranthene --
F RM  7 Benzo(g,h,i)perylene 4.E-06 4.E-06
F RM  7 Benzo(k)fluoranthene --
F RM  7 Chrysene --
F RM  7 Dibenzo(a,h)anthracene ND
F RM  7 Dibenzothiophene 3.E-05 3.E-05
F RM  7 Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
F RM  7 Fluorene 5.E-05 5.E-05
F RM  7 Indeno(1,2,3-cd)pyrene --
F RM  7 Naphthalene 1.E-04 1.E-04
F RM  7 Phenanthrene 2.E-04 2.E-04
F RM  7 Pyrene ND
F RM  7 Total Carcinogenic PAHs --
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND
F RM  7 Dibutyl phthalate ND
F RM  7 Diethyl phthalate ND

F RM  7
Semi-Volatile Organic 
Compounds

F RM  7 Benzyl alcohol 1.E-04 1.E-04
F RM  7 Hexachlorobenzene 2.E-03 2.E-03
F RM  7 Hexachlorobutadiene 2.E-04 2.E-04
F RM  7 Phenols
F RM  7 4-Nitrophenol ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA
F RM  7 Total PCB Congeners --
F RM  7 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 1.E+01 1.E+01
F RM  7 Total PCB TEQ 1.E+00 1.E+00
F RM  7 Total TEQ 1.E+01 1.E+01
F RM  7 Pesticides
F RM  7 Aldrin ND
F RM  7 alpha-Hexachlorocyclohexane ND
F RM  7 beta-Hexachlorocyclohexane 2.E-05 2.E-05
F RM  7 Dieldrin 1.E-02 1.E-02
F RM  7 Endrin 2.E-05 2.E-05
F RM  7 Endrin aldehyde ND
F RM  7 Endrin ketone ND
F RM  7 gamma-Hexachlorocyclohexane ND
F RM  7 Heptachlor ND
F RM  7 Heptachlor epoxide 2.E-03 2.E-03
F RM  7 Total Chlordanes 6.E-03 6.E-03
F RM  7 Total DDD 1.E-01 1.E-01
F RM  7 Total DDE 1.E-01 1.E-01
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Total DDT 1.E-01 1.E-01
F RM  7 Total Endosulfan ND

Exposure Point Total 2.E-01 1.E-01 4.E-04 2.E-02 5.E+00 5.E-03 5.E-01 1.E+01 3.E-04 1.E+01
F RM  8 Metals
F RM  8 Aluminum 5.E-03 5.E-03
F RM  8 Antimony ND
F RM  8 Arsenic, inorganic 1.E-01 1.E-01
F RM  8 Cadmium 2.E-03 2.E-03
F RM  8 Chromium ND
F RM  8 Copper 2.E-02 2.E-02
F RM  8 Lead --
F RM  8 Manganese 4.E-03 4.E-03
F RM  8 Mercury 2.E+00 2.E+00
F RM  8 Nickel 4.E-03 4.E-03
F RM  8 Selenium ND
F RM  8 Silver ND
F RM  8 Thallium 9.E-02 9.E-02 9.E-02
F RM  8 Zinc 6.E-02 6.E-02
F RM  8 Butyltins
F RM  8 Dibutyltin ion 2.E-03 2.E-03
F RM  8 Tributyltin ion ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 2.E-05
F RM  8 2-Methylnaphthalene 6.E-04 6.E-04
F RM  8 Acenaphthene ND
F RM  8 Acenaphthylene 4.E-05 4.E-05
F RM  8 Anthracene 1.E-05
F RM  8 Benzo(a)anthracene --
F RM  8 Benzo(a)pyrene --
F RM  8 Benzo(b)fluoranthene --
F RM  8 Benzo(g,h,i)perylene 7.E-05 7.E-05
F RM  8 Benzo(k)fluoranthene --
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Chrysene --
F RM  8 Dibenzo(a,h)anthracene --
F RM  8 Dibenzothiophene 6.E-05 6.E-05
F RM  8 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F RM  8 Fluorene 7.E-05 7.E-05
F RM  8 Indeno(1,2,3-cd)pyrene --
F RM  8 Naphthalene 6.E-04 6.E-04
F RM  8 Phenanthrene 8.E-04 8.E-04
F RM  8 Pyrene 5.E-04 5.E-04
F RM  8 Total Carcinogenic PAHs --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND
F RM  8 Dibutyl phthalate ND
F RM  8 Diethyl phthalate ND

F RM  8
Semi-Volatile Organic 
Compounds

F RM  8 Benzyl alcohol 1.E-04 1.E-04
F RM  8 Hexachlorobenzene 9.E-04 9.E-04
F RM  8 Hexachlorobutadiene ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 1.E+01 1.E+01
F RM  8 Total PCB Congeners --
F RM  8 Total PCBs, Adjusted 5.E+00 5.E+00
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  8 Total PCB TEQ 7.E-01 7.E-01
F RM  8 Total TEQ 2.E+00 2.E+00
F RM  8 Pesticides
F RM  8 Aldrin 3.E-04 3.E-04
F RM  8 alpha-Hexachlorocyclohexane ND
F RM  8 beta-Hexachlorocyclohexane ND
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Dieldrin 3.E-02 3.E-02
F RM  8 Endrin ND
F RM  8 Endrin aldehyde ND
F RM  8 Endrin ketone ND
F RM  8 gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
F RM  8 Heptachlor ND
F RM  8 Heptachlor epoxide 2.E-03 2.E-03
F RM  8 Total Chlordanes 1.E-02 1.E-02
F RM  8 Total DDD 2.E-02 2.E-02
F RM  8 Total DDE 6.E-02 6.E-02
F RM  8 Total DDT 4.E-02 4.E-02
F RM  8 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 2.E-01 1.E-01 4.E-03 2.E-02 2.E+00 4.E-03 3.E-01 5.E+00 6.E-04 2.E+00
F RM  9 Metals
F RM  9 Aluminum 5.E-03 5.E-03
F RM  9 Antimony 1.E-02 1.E-02
F RM  9 Arsenic, inorganic 1.E-01 1.E-01
F RM  9 Cadmium ND
F RM  9 Chromium 5.E-04
F RM  9 Copper 2.E-02 2.E-02
F RM  9 Lead --
F RM  9 Manganese 4.E-03 4.E-03
F RM  9 Mercury 4.E+00 4.E+00
F RM  9 Nickel 4.E-03 4.E-03
F RM  9 Selenium ND
F RM  9 Silver ND
F RM  9 Thallium 8.E-02 8.E-02 8.E-02
F RM  9 Zinc 6.E-02 6.E-02
F RM  9 Butyltins
F RM  9 Dibutyltin ion 3.E-03 3.E-03
F RM  9 Tributyltin ion ND
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 PAHs
F RM  9 1-Methylnaphthalene 7.E-06
F RM  9 2-Methylnaphthalene 4.E-04 4.E-04
F RM  9 Acenaphthene ND
F RM  9 Acenaphthylene 1.E-05 1.E-05
F RM  9 Anthracene 3.E-06
F RM  9 Benzo(a)anthracene --
F RM  9 Benzo(a)pyrene --
F RM  9 Benzo(b)fluoranthene --
F RM  9 Benzo(g,h,i)perylene 3.E-05 3.E-05
F RM  9 Benzo(k)fluoranthene --
F RM  9 Chrysene --
F RM  9 Dibenzo(a,h)anthracene ND
F RM  9 Dibenzothiophene 1.E-05 1.E-05
F RM  9 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  9 Fluorene ND
F RM  9 Indeno(1,2,3-cd)pyrene --
F RM  9 Naphthalene 1.E-04 1.E-04
F RM  9 Phenanthrene 3.E-04 3.E-04
F RM  9 Pyrene 1.E-04 1.E-04
F RM  9 Total Carcinogenic PAHs --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 8.E-03 8.E-03
F RM  9 Dibutyl phthalate ND
F RM  9 Diethyl phthalate ND

F RM  9
Semi-Volatile Organic 
Compounds

F RM  9 Benzyl alcohol 1.E-04 1.E-04
F RM  9 Hexachlorobenzene 1.E-03 1.E-03
F RM  9 Hexachlorobutadiene ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 7.E+00 7.E+00
F RM  9 Total PCB Congeners --
F RM  9 Total PCBs, Adjusted 8.E+00 8.E+00
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 9.E-01 9.E-01
F RM  9 Total PCB TEQ 1.E+00 1.E+00
F RM  9 Total TEQ 2.E+00 2.E+00
F RM  9 Pesticides
F RM  9 Aldrin 6.E-04 6.E-04
F RM  9 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  9 beta-Hexachlorocyclohexane ND
F RM  9 Dieldrin 3.E-02 3.E-02
F RM  9 Endrin 2.E-05 2.E-05
F RM  9 Endrin aldehyde ND
F RM  9 Endrin ketone ND
F RM  9 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F RM  9 Heptachlor ND
F RM  9 Heptachlor epoxide 3.E-03 3.E-03
F RM  9 Total Chlordanes 7.E-03 7.E-03
F RM  9 Total DDD 1.E-02 1.E-02
F RM  9 Total DDE 5.E-02 5.E-02
F RM  9 Total DDT 2.E-02 2.E-02
F RM  9 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 1.E-01 5.E-04 2.E-02 4.E+00 4.E-03 2.E-01 8.E+00 4.E-04 2.E+00
F RM  10 Metals
F RM  10 Aluminum 5.E-03 5.E-03
F RM  10 Antimony ND
F RM  10 Arsenic, inorganic 1.E-01 1.E-01
F RM  10 Cadmium ND
F RM  10 Chromium ND
F RM  10 Copper 2.E-02 2.E-02
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Lead --
F RM  10 Manganese 6.E-03 6.E-03
F RM  10 Mercury 4.E+00 4.E+00
F RM  10 Nickel 4.E-03 4.E-03
F RM  10 Selenium ND
F RM  10 Silver ND
F RM  10 Thallium 7.E-02 7.E-02 7.E-02
F RM  10 Zinc 5.E-02 5.E-02
F RM  10 Butyltins
F RM  10 Dibutyltin ion 2.E-03 2.E-03
F RM  10 Tributyltin ion ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 2.E-05
F RM  10 2-Methylnaphthalene 3.E-04 3.E-04
F RM  10 Acenaphthene ND
F RM  10 Acenaphthylene 4.E-06 4.E-06
F RM  10 Anthracene ND
F RM  10 Benzo(a)anthracene ND
F RM  10 Benzo(a)pyrene ND
F RM  10 Benzo(b)fluoranthene ND
F RM  10 Benzo(g,h,i)perylene ND
F RM  10 Benzo(k)fluoranthene ND
F RM  10 Chrysene ND
F RM  10 Dibenzo(a,h)anthracene ND
F RM  10 Dibenzothiophene ND
F RM  10 Fluoranthene ND
F RM  10 Fluorene ND
F RM  10 Indeno(1,2,3-cd)pyrene ND
F RM  10 Naphthalene 7.E-05 7.E-05
F RM  10 Phenanthrene ND
F RM  10 Pyrene ND
F RM  10 Total Carcinogenic PAHs --
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 5.E-03 5.E-03
F RM  10 Dibutyl phthalate ND
F RM  10 Diethyl phthalate ND

F RM  10
Semi-Volatile Organic 
Compounds

F RM  10 Benzyl alcohol ND
F RM  10 Hexachlorobenzene 8.E-04 8.E-04
F RM  10 Hexachlorobutadiene 1.E-05 1.E-05
F RM  10 Phenols
F RM  10 4-Nitrophenol ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA
F RM  10 Total PCB Congeners --
F RM  10 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 7.E-01 7.E-01
F RM  10 Total PCB TEQ 1.E+00 1.E+00
F RM  10 Total TEQ 2.E+00 2.E+00
F RM  10 Pesticides
F RM  10 Aldrin ND
F RM  10 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  10 beta-Hexachlorocyclohexane ND
F RM  10 Dieldrin 1.E-02 1.E-02
F RM  10 Endrin 2.E-05 2.E-05
F RM  10 Endrin aldehyde ND
F RM  10 Endrin ketone 7.E-05 7.E-05
F RM  10 gamma-Hexachlorocyclohexane 8.E-05 8.E-05 8.E-05
F RM  10 Heptachlor ND
F RM  10 Heptachlor epoxide 2.E-03 2.E-03
F RM  10 Total Chlordanes 5.E-03 5.E-03
F RM  10 Total DDD 8.E-03 8.E-03
F RM  10 Total DDE 3.E-02 3.E-02
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Total DDT 1.E-02 1.E-02
F RM  10 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 1.E-01 1.E-01 9.E-05 2.E-02 4.E+00 4.E-03 1.E-01 1.E+01 3.E-04 2.E+00
F RM  11 Metals
F RM  11 Aluminum 2.E-03 2.E-03
F RM  11 Antimony ND
F RM  11 Arsenic, inorganic 1.E-01 1.E-01
F RM  11 Cadmium ND
F RM  11 Chromium ND
F RM  11 Copper 2.E-02 2.E-02
F RM  11 Lead --
F RM  11 Manganese 6.E-03 6.E-03
F RM  11 Mercury 4.E+00 4.E+00
F RM  11 Nickel 5.E-03 5.E-03
F RM  11 Selenium 9.E-01 9.E-01
F RM  11 Silver ND
F RM  11 Thallium 8.E-02 8.E-02 8.E-02
F RM  11 Zinc 6.E-02 6.E-02
F RM  11 Butyltins
F RM  11 Dibutyltin ion 2.E-03 2.E-03
F RM  11 Tributyltin ion ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 8.E-06
F RM  11 2-Methylnaphthalene 2.E-04 2.E-04
F RM  11 Acenaphthene ND
F RM  11 Acenaphthylene 3.E-06 3.E-06
F RM  11 Anthracene ND
F RM  11 Benzo(a)anthracene ND
F RM  11 Benzo(a)pyrene ND
F RM  11 Benzo(b)fluoranthene ND
F RM  11 Benzo(g,h,i)perylene ND
F RM  11 Benzo(k)fluoranthene ND
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Chrysene ND
F RM  11 Dibenzo(a,h)anthracene ND
F RM  11 Dibenzothiophene 5.E-06 5.E-06
F RM  11 Fluoranthene ND
F RM  11 Fluorene ND
F RM  11 Indeno(1,2,3-cd)pyrene ND
F RM  11 Naphthalene 7.E-05 7.E-05
F RM  11 Phenanthrene ND
F RM  11 Pyrene ND
F RM  11 Total Carcinogenic PAHs --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND
F RM  11 Dibutyl phthalate 8.E-04 8.E-04
F RM  11 Diethyl phthalate ND

F RM  11
Semi-Volatile Organic 
Compounds

F RM  11 Benzyl alcohol 7.E-05 7.E-05
F RM  11 Hexachlorobenzene 9.E-04 9.E-04
F RM  11 Hexachlorobutadiene ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA
F RM  11 Total PCB Congeners --
F RM  11 Total PCBs, Adjusted 8.E+01 8.E+01
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 9.E-01 9.E-01
F RM  11 Total PCB TEQ 3.E+00 3.E+00
F RM  11 Total TEQ 3.E+00 3.E+00
F RM  11 Pesticides
F RM  11 Aldrin ND
F RM  11 alpha-Hexachlorocyclohexane ND
F RM  11 beta-Hexachlorocyclohexane 2.E-05 2.E-05
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Dieldrin 1.E-02 1.E-02
F RM  11 Endrin 5.E-05 5.E-05
F RM  11 Endrin aldehyde ND
F RM  11 Endrin ketone ND
F RM  11 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F RM  11 Heptachlor 2.E-05 2.E-05
F RM  11 Heptachlor epoxide 2.E-03 2.E-03
F RM  11 Total Chlordanes 6.E-03 6.E-03
F RM  11 Total DDD 3.E-03 3.E-03
F RM  11 Total DDE 2.E-02 2.E-02
F RM  11 Total DDT 3.E-03 3.E-03
F RM  11 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 1.E-01 1.E-01 4.E-05 2.E-02 4.E+00 9.E-01 1.E-01 8.E+01 2.E-04 3.E+00
F Study Area Wide Metals
F Study Area Wide Aluminum 4.E-03 4.E-03
F Study Area Wide Antimony 1.E-02 1.E-02
F Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
F Study Area Wide Cadmium 1.E-03 1.E-03
F Study Area Wide Chromium 1.E-04
F Study Area Wide Copper 2.E-02 2.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 5.E-03 5.E-03
F Study Area Wide Mercury 3.E+00 3.E+00
F Study Area Wide Nickel 6.E-03 6.E-03
F Study Area Wide Selenium 1.E-01 1.E-01
F Study Area Wide Silver 2.E-04 2.E-04
F Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
F Study Area Wide Zinc 6.E-02 6.E-02
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 3.E-03 3.E-03
F Study Area Wide Tributyltin ion 2.E-03 2.E-03
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 2.E-05
F Study Area Wide 2-Methylnaphthalene 5.E-04 5.E-04
F Study Area Wide Acenaphthene 3.E-05 3.E-05
F Study Area Wide Acenaphthylene 1.E-05 1.E-05
F Study Area Wide Anthracene 5.E-06
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(a)pyrene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 2.E-05 2.E-05
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Chrysene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 3.E-05 3.E-05
F Study Area Wide Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F Study Area Wide Fluorene 4.E-05 4.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 2.E-04 2.E-04
F Study Area Wide Phenanthrene 3.E-04 3.E-04
F Study Area Wide Pyrene 1.E-04 1.E-04
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 5.E-03 5.E-03
F Study Area Wide Dibutyl phthalate 6.E-04 6.E-04
F Study Area Wide Diethyl phthalate 2.E-05 2.E-05

F Study Area Wide
Semi-Volatile Organic 
Compounds

F Study Area Wide Benzyl alcohol 8.E-05 8.E-05
F Study Area Wide Hexachlorobenzene 1.E-03 1.E-03
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Hexachlorobutadiene 3.E-05 3.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 3.E-03 3.E-03 3.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 6.E+00 6.E+00
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 2.E+01 2.E+01
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 2.E+00 2.E+00
F Study Area Wide Total PCB TEQ 1.E+00 1.E+00
F Study Area Wide Total TEQ 3.E+00 3.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 4.E-04 4.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 9.E-07 9.E-07
F Study Area Wide beta-Hexachlorocyclohexane 1.E-03 1.E-03
F Study Area Wide Dieldrin 2.E-02 2.E-02
F Study Area Wide Endrin 2.E-05 2.E-05
F Study Area Wide Endrin aldehyde 2.E-03 2.E-03
F Study Area Wide Endrin ketone 4.E-05 4.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F Study Area Wide Heptachlor 1.E-05 1.E-05
F Study Area Wide Heptachlor epoxide 3.E-03 3.E-03
F Study Area Wide Total Chlordanes 9.E-03 9.E-03
F Study Area Wide Total DDD 3.E-02 3.E-02
F Study Area Wide Total DDE 6.E-02 6.E-02
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TABLE 5-135.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Total DDT 3.E-02 3.E-02
F Study Area Wide Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 2.E-01 1.E-01 2.E-03 2.E-02 3.E+00 1.E-01 3.E-01 2.E+01 5.E-04 3.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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WB RM  2 Metals
WB RM  2 Aluminum 1.E-02 1.E-02
WB RM  2 Antimony ND
WB RM  2 Arsenic, inorganic 5.E-01 5.E-01
WB RM  2 Cadmium 1.E-02 1.E-02
WB RM  2 Chromium 3.E-04
WB RM  2 Copper 7.E-02 7.E-02
WB RM  2 Lead --
WB RM  2 Manganese 5.E-02 5.E-02
WB RM  2 Mercury 2.E+00 2.E+00
WB RM  2 Nickel 2.E-02 2.E-02
WB RM  2 Selenium ND
WB RM  2 Silver 1.E-03 1.E-03
WB RM  2 Thallium 4.E-01 4.E-01 4.E-01
WB RM  2 Zinc 2.E-01 2.E-01
WB RM  2 Butyltins
WB RM  2 Dibutyltin ion 5.E-03 5.E-03
WB RM  2 Tributyltin ion ND
WB RM  2 PAHs
WB RM  2 1-Methylnaphthalene 1.E-04
WB RM  2 2-Methylnaphthalene 3.E-03 3.E-03
WB RM  2 Acenaphthene 4.E-04 4.E-04
WB RM  2 Acenaphthylene 3.E-05 3.E-05
WB RM  2 Anthracene 2.E-05
WB RM  2 Benzo(a)anthracene ND
WB RM  2 Benzo(a)pyrene ND
WB RM  2 Benzo(b)fluoranthene ND
WB RM  2 Benzo(g,h,i)perylene ND
WB RM  2 Benzo(k)fluoranthene ND
WB RM  2 Chrysene ND
WB RM  2 Dibenzo(a,h)anthracene ND
WB RM  2 Dibenzothiophene 1.E-04 1.E-04
WB RM  2 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB RM  2 Fluorene 5.E-04 5.E-04

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  2 Indeno(1,2,3-cd)pyrene ND
WB RM  2 Naphthalene 4.E-04 4.E-04
WB RM  2 Phenanthrene 1.E-03 1.E-03
WB RM  2 Pyrene ND
WB RM  2 Total Carcinogenic PAHs --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND
WB RM  2 Dibutyl phthalate ND
WB RM  2 Diethyl phthalate ND
WB RM  2 Di-n-octyl phthalate ND
WB RM  2 Semi-Volatile Organic Compounds
WB RM  2 Benzoic acid 6.E-04
WB RM  2 Benzyl alcohol 2.E-04 2.E-04
WB RM  2 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  2 Dibenzofuran 2.E-04 2.E-04
WB RM  2 Hexachlorobenzene 8.E-03 8.E-03
WB RM  2 Hexachlorobutadiene ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND
WB RM  2 4-Nitrophenol ND
WB RM  2 Phenol ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA
WB RM  2 Total PCB Congeners --
WB RM  2 Total PCBs, Adjusted 3.E+02 3.E+02
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB RM  2 Total PCB TEQ 9.E+01 9.E+01
WB RM  2 Total TEQ 9.E+01 9.E+01
WB RM  2 Pesticides
WB RM  2 Aldrin 1.E-03 1.E-03
WB RM  2 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  2 beta-Hexachlorocyclohexane ND
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  2 Dieldrin 2.E-01 2.E-01
WB RM  2 Endrin 4.E-04 4.E-04
WB RM  2 Endrin aldehyde ND
WB RM  2 Endrin ketone 2.E-04 2.E-04
WB RM  2 gamma-Hexachlorocyclohexane ND
WB RM  2 Heptachlor ND
WB RM  2 Heptachlor epoxide 6.E-02 6.E-02
WB RM  2 Total Chlordanes 7.E-02 7.E-02
WB RM  2 Total DDD 1.E-01 1.E-01
WB RM  2 Total DDE 5.E-01 5.E-01
WB RM  2 Total DDT 4.E-02 4.E-02
WB RM  2 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Totalb 6.E-01 5.E-01 1.E-02 7.E-02 2.E+00 2.E-02 2.E+00 3.E+02 3.E-03 9.E+01
WB RM  3 Metals
WB RM  3 Aluminum 2.E-02 2.E-02
WB RM  3 Antimony 1.E-02 1.E-02
WB RM  3 Arsenic, inorganic 5.E-01 5.E-01
WB RM  3 Cadmium 3.E-02 3.E-02
WB RM  3 Chromium 8.E-04
WB RM  3 Copper 8.E-02 8.E-02
WB RM  3 Lead --
WB RM  3 Manganese 5.E-02 5.E-02
WB RM  3 Mercury 4.E+00 4.E+00
WB RM  3 Nickel 2.E-02 2.E-02
WB RM  3 Selenium ND
WB RM  3 Silver 1.E-03 1.E-03
WB RM  3 Thallium 5.E-01 5.E-01 5.E-01
WB RM  3 Zinc 2.E-01 2.E-01
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 6.E-03 6.E-03
WB RM  3 Tributyltin ion 1.E-02 1.E-02
WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 2.E-04
WB RM  3 2-Methylnaphthalene 5.E-03 5.E-03
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  3 Acenaphthene 5.E-04 5.E-04
WB RM  3 Acenaphthylene 5.E-05 5.E-05
WB RM  3 Anthracene 4.E-05
WB RM  3 Benzo(a)anthracene --
WB RM  3 Benzo(a)pyrene ND
WB RM  3 Benzo(b)fluoranthene ND
WB RM  3 Benzo(g,h,i)perylene ND
WB RM  3 Benzo(k)fluoranthene ND
WB RM  3 Chrysene --
WB RM  3 Dibenzo(a,h)anthracene ND
WB RM  3 Dibenzothiophene 2.E-04 2.E-04
WB RM  3 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB RM  3 Fluorene 1.E-03 1.E-03
WB RM  3 Indeno(1,2,3-cd)pyrene ND
WB RM  3 Naphthalene 3.E-04 3.E-04
WB RM  3 Phenanthrene 2.E-03 2.E-03
WB RM  3 Pyrene 8.E-04 8.E-04
WB RM  3 Total Carcinogenic PAHs --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND
WB RM  3 Dibutyl phthalate ND
WB RM  3 Diethyl phthalate ND
WB RM  3 Di-n-octyl phthalate 4.E-02 4.E-02
WB RM  3 Semi-Volatile Organic Compounds
WB RM  3 Benzoic acid 6.E-04
WB RM  3 Benzyl alcohol 2.E-04 2.E-04
WB RM  3 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  3 Dibenzofuran 4.E-04 4.E-04
WB RM  3 Hexachlorobenzene 1.E-02 1.E-02
WB RM  3 Hexachlorobutadiene 9.E-05 9.E-05
WB RM  3 Phenols
WB RM  3 4-Methylphenol ND
WB RM  3 4-Nitrophenol ND
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  3 Phenol ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 2.E+02 2.E+02
WB RM  3 Total PCB Congeners --
WB RM  3 Total PCBs, Adjusted 2.E+02 2.E+02
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB RM  3 Total PCB TEQ 5.E+01 5.E+01
WB RM  3 Total TEQ 6.E+01 6.E+01
WB RM  3 Pesticides
WB RM  3 Aldrin 3.E-03 3.E-03
WB RM  3 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  3 beta-Hexachlorocyclohexane 6.E-05 6.E-05
WB RM  3 Dieldrin 2.E-01 2.E-01
WB RM  3 Endrin 4.E-04 4.E-04
WB RM  3 Endrin aldehyde 8.E-05 8.E-05
WB RM  3 Endrin ketone ND
WB RM  3 gamma-Hexachlorocyclohexane 4.E-04 4.E-04 4.E-04
WB RM  3 Heptachlor 2.E-04 2.E-04
WB RM  3 Heptachlor epoxide 5.E-02 5.E-02
WB RM  3 Total Chlordanes 9.E-02 9.E-02
WB RM  3 Total DDD 3.E-01 3.E-01
WB RM  3 Total DDE 1.E+00 1.E+00
WB RM  3 Total DDT 1.E-01 1.E-01
WB RM  3 Total Endosulfan 5.E-04 5.E-04 5.E-04 5.E-04

Exposure Point Total 7.E-01 5.E-01 4.E-02 8.E-02 4.E+00 2.E-02 3.E+00 2.E+02 5.E-03 6.E+01
WB RM  4 Metals
WB RM  4 Aluminum 3.E-02 3.E-02
WB RM  4 Antimony ND
WB RM  4 Arsenic, inorganic 5.E-01 5.E-01
WB RM  4 Cadmium 3.E-02 3.E-02
WB RM  4 Chromium 3.E-03
WB RM  4 Copper 8.E-02 8.E-02
WB RM  4 Lead --
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  4 Manganese 6.E-02 6.E-02
WB RM  4 Mercury 5.E+00 5.E+00
WB RM  4 Nickel 3.E-02 3.E-02
WB RM  4 Selenium ND
WB RM  4 Silver ND
WB RM  4 Thallium 4.E-01 4.E-01 4.E-01
WB RM  4 Zinc 2.E-01 2.E-01
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 9.E-03 9.E-03
WB RM  4 Tributyltin ion 2.E-02 2.E-02
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 1.E-04
WB RM  4 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  4 Acenaphthene 2.E-03 2.E-03
WB RM  4 Acenaphthylene 4.E-05 4.E-05
WB RM  4 Anthracene 2.E-05
WB RM  4 Benzo(a)anthracene --
WB RM  4 Benzo(a)pyrene --
WB RM  4 Benzo(b)fluoranthene --
WB RM  4 Benzo(g,h,i)perylene 3.E-05 3.E-05
WB RM  4 Benzo(k)fluoranthene --
WB RM  4 Chrysene --
WB RM  4 Dibenzo(a,h)anthracene --
WB RM  4 Dibenzothiophene 9.E-05 9.E-05
WB RM  4 Fluoranthene 4.E-03 4.E-03 4.E-03 4.E-03
WB RM  4 Fluorene 7.E-04 7.E-04
WB RM  4 Indeno(1,2,3-cd)pyrene --
WB RM  4 Naphthalene 3.E-04 3.E-04
WB RM  4 Phenanthrene 3.E-03 3.E-03
WB RM  4 Pyrene 5.E-03 5.E-03
WB RM  4 Total Carcinogenic PAHs --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 2.E+01 2.E+01
WB RM  4 Dibutyl phthalate 1.E-03 1.E-03
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  4 Diethyl phthalate 5.E-05 5.E-05
WB RM  4 Di-n-octyl phthalate 8.E-02 8.E-02
WB RM  4 Semi-Volatile Organic Compounds
WB RM  4 Benzoic acid 5.E-04
WB RM  4 Benzyl alcohol 3.E-04 3.E-04
WB RM  4 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  4 Dibenzofuran 3.E-04 3.E-04
WB RM  4 Hexachlorobenzene 1.E-02 1.E-02
WB RM  4 Hexachlorobutadiene 3.E-04 3.E-04
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND
WB RM  4 4-Nitrophenol 1.E-02 1.E-02 1.E-02
WB RM  4 Phenol ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 3.E+02 3.E+02
WB RM  4 Total PCB Congeners --
WB RM  4 Total PCBs, Adjusted 2.E+02 2.E+02
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB RM  4 Total PCB TEQ 4.E+01 4.E+01
WB RM  4 Total TEQ 5.E+01 5.E+01
WB RM  4 Pesticides
WB RM  4 Aldrin 2.E-03 2.E-03
WB RM  4 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  4 beta-Hexachlorocyclohexane 9.E-05 9.E-05
WB RM  4 Dieldrin 2.E-01 2.E-01
WB RM  4 Endrin 4.E-04 4.E-04
WB RM  4 Endrin aldehyde ND
WB RM  4 Endrin ketone ND
WB RM  4 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB RM  4 Heptachlor 1.E-04 1.E-04
WB RM  4 Heptachlor epoxide 4.E-02 4.E-02
WB RM  4 Total Chlordanes 1.E-01 1.E-01
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  4 Total DDD 4.E-01 4.E-01
WB RM  4 Total DDE 1.E+00 1.E+00
WB RM  4 Total DDT 2.E-01 2.E-01
WB RM  4 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 6.E-01 5.E-01 4.E-02 8.E-02 5.E+00 5.E-02 2.E+01 2.E+02 2.E-03 5.E+01
WB RM  5 Metals
WB RM  5 Aluminum 2.E-02 2.E-02
WB RM  5 Antimony ND
WB RM  5 Arsenic, inorganic 4.E-01 4.E-01
WB RM  5 Cadmium 4.E-02 4.E-02
WB RM  5 Chromium 1.E-03
WB RM  5 Copper 7.E-02 7.E-02
WB RM  5 Lead --
WB RM  5 Manganese 5.E-02 5.E-02
WB RM  5 Mercury 5.E+00 5.E+00
WB RM  5 Nickel 1.E-02 1.E-02
WB RM  5 Selenium ND
WB RM  5 Silver ND
WB RM  5 Thallium 2.E-01 2.E-01 2.E-01
WB RM  5 Zinc 2.E-01 2.E-01
WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 7.E-03 7.E-03
WB RM  5 Tributyltin ion ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 2.E-04
WB RM  5 2-Methylnaphthalene 3.E-03 3.E-03
WB RM  5 Acenaphthene 7.E-04 7.E-04
WB RM  5 Acenaphthylene 7.E-05 7.E-05
WB RM  5 Anthracene 8.E-06
WB RM  5 Benzo(a)anthracene --
WB RM  5 Benzo(a)pyrene --
WB RM  5 Benzo(b)fluoranthene --
WB RM  5 Benzo(g,h,i)perylene 8.E-05 8.E-05
WB RM  5 Benzo(k)fluoranthene --
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  5 Chrysene --
WB RM  5 Dibenzo(a,h)anthracene --
WB RM  5 Dibenzothiophene 5.E-05 5.E-05
WB RM  5 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB RM  5 Fluorene 3.E-03 3.E-03
WB RM  5 Indeno(1,2,3-cd)pyrene --
WB RM  5 Naphthalene 5.E-04 5.E-04
WB RM  5 Phenanthrene 4.E-03 4.E-03
WB RM  5 Pyrene 3.E-04 3.E-04
WB RM  5 Total Carcinogenic PAHs --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND
WB RM  5 Dibutyl phthalate ND
WB RM  5 Diethyl phthalate ND
WB RM  5 Di-n-octyl phthalate ND
WB RM  5 Semi-Volatile Organic Compounds
WB RM  5 Benzoic acid 4.E-04
WB RM  5 Benzyl alcohol 2.E-04 2.E-04
WB RM  5 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  5 Dibenzofuran 3.E-04 3.E-04
WB RM  5 Hexachlorobenzene 1.E-02 1.E-02
WB RM  5 Hexachlorobutadiene 3.E-04 3.E-04
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND
WB RM  5 4-Nitrophenol ND
WB RM  5 Phenol ND
WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 8.E+01 8.E+01
WB RM  5 Total PCB Congeners --
WB RM  5 Total PCBs, Adjusted 8.E+01 8.E+01
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 9.E+00 9.E+00
WB RM  5 Total PCB TEQ 2.E+01 2.E+01
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  5 Total TEQ 3.E+01 3.E+01
WB RM  5 Pesticides
WB RM  5 Aldrin 4.E-03 4.E-03
WB RM  5 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  5 beta-Hexachlorocyclohexane ND
WB RM  5 Dieldrin 2.E-01 2.E-01
WB RM  5 Endrin 3.E-04 3.E-04
WB RM  5 Endrin aldehyde ND
WB RM  5 Endrin ketone ND
WB RM  5 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  5 Heptachlor ND
WB RM  5 Heptachlor epoxide 4.E-02 4.E-02
WB RM  5 Total Chlordanes 1.E-01 1.E-01
WB RM  5 Total DDD 3.E-01 3.E-01
WB RM  5 Total DDE 9.E-01 9.E-01
WB RM  5 Total DDT 3.E-01 3.E-01
WB RM  5 Total Endosulfan 5.E-04 5.E-04 5.E-04 5.E-04

Exposure Point Total 4.E-01 4.E-01 4.E-02 7.E-02 5.E+00 2.E-02 2.E+00 8.E+01 3.E-03 3.E+01
WB RM  6 Metals
WB RM  6 Aluminum 2.E-02 2.E-02
WB RM  6 Antimony 1.E-02 1.E-02
WB RM  6 Arsenic, inorganic 3.E-01 3.E-01
WB RM  6 Cadmium 1.E-01 1.E-01
WB RM  6 Chromium ND
WB RM  6 Copper 9.E-02 9.E-02
WB RM  6 Lead --
WB RM  6 Manganese 5.E-02 5.E-02
WB RM  6 Mercury 4.E+00 4.E+00
WB RM  6 Nickel 3.E-02 3.E-02
WB RM  6 Selenium ND
WB RM  6 Silver 1.E-03 1.E-03
WB RM  6 Thallium 2.E-01 2.E-01 2.E-01
WB RM  6 Zinc 2.E-01 2.E-01
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 8.E-03 8.E-03
WB RM  6 Tributyltin ion 1.E-02 1.E-02
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 6.E-04
WB RM  6 2-Methylnaphthalene 1.E-02 1.E-02
WB RM  6 Acenaphthene 3.E-03 3.E-03
WB RM  6 Acenaphthylene 2.E-04 2.E-04
WB RM  6 Anthracene 9.E-05
WB RM  6 Benzo(a)anthracene --
WB RM  6 Benzo(a)pyrene --
WB RM  6 Benzo(b)fluoranthene --
WB RM  6 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB RM  6 Benzo(k)fluoranthene --
WB RM  6 Chrysene --
WB RM  6 Dibenzo(a,h)anthracene ND
WB RM  6 Dibenzothiophene 1.E-03 1.E-03
WB RM  6 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB RM  6 Fluorene 2.E-03 2.E-03
WB RM  6 Indeno(1,2,3-cd)pyrene --
WB RM  6 Naphthalene 4.E-03 4.E-03
WB RM  6 Phenanthrene 7.E-03 7.E-03
WB RM  6 Pyrene 1.E-03 1.E-03
WB RM  6 Total Carcinogenic PAHs --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 2.E-02 2.E-02
WB RM  6 Dibutyl phthalate ND
WB RM  6 Diethyl phthalate ND
WB RM  6 Di-n-octyl phthalate ND
WB RM  6 Semi-Volatile Organic Compounds
WB RM  6 Benzoic acid 5.E-04
WB RM  6 Benzyl alcohol 2.E-04 2.E-04
WB RM  6 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  6 Dibenzofuran 4.E-04 4.E-04
WB RM  6 Hexachlorobenzene 1.E-02 1.E-02
WB RM  6 Hexachlorobutadiene 6.E-04 6.E-04
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND
WB RM  6 4-Nitrophenol 1.E-02 1.E-02 1.E-02
WB RM  6 Phenol ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 5.E+01 5.E+01
WB RM  6 Total PCB Congeners --
WB RM  6 Total PCBs, Adjusted 1.E+02 1.E+02
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB RM  6 Total PCB TEQ 2.E+01 2.E+01
WB RM  6 Total TEQ 3.E+01 3.E+01
WB RM  6 Pesticides
WB RM  6 Aldrin 3.E-03 3.E-03
WB RM  6 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  6 beta-Hexachlorocyclohexane 2.E-04 2.E-04
WB RM  6 Dieldrin 2.E-01 2.E-01
WB RM  6 Endrin 2.E-04 2.E-04
WB RM  6 Endrin aldehyde ND
WB RM  6 Endrin ketone ND
WB RM  6 gamma-Hexachlorocyclohexane 5.E-04 5.E-04 5.E-04
WB RM  6 Heptachlor 1.E-04 1.E-04
WB RM  6 Heptachlor epoxide 4.E-02 4.E-02
WB RM  6 Total Chlordanes 9.E-02 9.E-02
WB RM  6 Total DDD 7.E-01 7.E-01
WB RM  6 Total DDE 8.E-01 8.E-01
WB RM  6 Total DDT 3.E-01 3.E-01
WB RM  6 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 5.E-01 3.E-01 1.E-01 9.E-02 4.E+00 5.E-02 2.E+00 1.E+02 1.E-02 3.E+01
WB RM  7 Metals
WB RM  7 Aluminum 2.E-02 2.E-02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  7 Antimony ND
WB RM  7 Arsenic, inorganic 4.E-01 4.E-01
WB RM  7 Cadmium 1.E-02 1.E-02
WB RM  7 Chromium 2.E-03
WB RM  7 Copper 9.E-02 9.E-02
WB RM  7 Lead --
WB RM  7 Manganese 6.E-02 6.E-02
WB RM  7 Mercury 5.E+00 5.E+00
WB RM  7 Nickel 4.E-02 4.E-02
WB RM  7 Selenium 3.E-01 3.E-01
WB RM  7 Silver 2.E-03 2.E-03
WB RM  7 Thallium 2.E-01 2.E-01 2.E-01
WB RM  7 Zinc 2.E-01 2.E-01
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 1.E-02 1.E-02
WB RM  7 Tributyltin ion 1.E-02 1.E-02
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 2.E-04
WB RM  7 2-Methylnaphthalene 6.E-02 6.E-02
WB RM  7 Acenaphthene 6.E-03 6.E-03
WB RM  7 Acenaphthylene 9.E-05 9.E-05
WB RM  7 Anthracene 5.E-05
WB RM  7 Benzo(a)anthracene --
WB RM  7 Benzo(a)pyrene ND
WB RM  7 Benzo(b)fluoranthene --
WB RM  7 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB RM  7 Benzo(k)fluoranthene --
WB RM  7 Chrysene --
WB RM  7 Dibenzo(a,h)anthracene ND
WB RM  7 Dibenzothiophene 6.E-04 6.E-04
WB RM  7 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB RM  7 Fluorene 7.E-03 7.E-03
WB RM  7 Indeno(1,2,3-cd)pyrene --
WB RM  7 Naphthalene 2.E-02 2.E-02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  7 Phenanthrene 1.E-02 1.E-02
WB RM  7 Pyrene 1.E-03 1.E-03
WB RM  7 Total Carcinogenic PAHs --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND
WB RM  7 Dibutyl phthalate ND
WB RM  7 Diethyl phthalate ND
WB RM  7 Di-n-octyl phthalate ND
WB RM  7 Semi-Volatile Organic Compounds
WB RM  7 Benzoic acid 5.E-04
WB RM  7 Benzyl alcohol 2.E-04 2.E-04
WB RM  7 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  7 Dibenzofuran 5.E-03 5.E-03
WB RM  7 Hexachlorobenzene 2.E-02 2.E-02
WB RM  7 Hexachlorobutadiene 6.E-03 6.E-03
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND
WB RM  7 4-Nitrophenol 1.E-02 1.E-02 1.E-02
WB RM  7 Phenol ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 2.E+02 2.E+02
WB RM  7 Total PCB Congeners --
WB RM  7 Total PCBs, Adjusted 4.E+02 4.E+02
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 2.E+02 2.E+02
WB RM  7 Total PCB TEQ 3.E+01 3.E+01
WB RM  7 Total TEQ 2.E+02 2.E+02
WB RM  7 Pesticides
WB RM  7 Aldrin 4.E-03 4.E-03
WB RM  7 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  7 beta-Hexachlorocyclohexane 2.E-04 2.E-04
WB RM  7 Dieldrin 2.E-01 2.E-01
WB RM  7 Endrin 2.E-04 2.E-04
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  7 Endrin aldehyde ND
WB RM  7 Endrin ketone ND
WB RM  7 gamma-Hexachlorocyclohexane 5.E-04 5.E-04 5.E-04
WB RM  7 Heptachlor 7.E-05 7.E-05
WB RM  7 Heptachlor epoxide 3.E-02 3.E-02
WB RM  7 Total Chlordanes 1.E-01 1.E-01
WB RM  7 Total DDD 4.E+00 4.E+00
WB RM  7 Total DDE 3.E+00 3.E+00
WB RM  7 Total DDT 3.E+00 3.E+00
WB RM  7 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 5.E-01 4.E-01 3.E-02 9.E-02 5.E+00 4.E-01 1.E+01 4.E+02 6.E-02 2.E+02
WB RM  8 Metals
WB RM  8 Aluminum 2.E-02 2.E-02
WB RM  8 Antimony ND
WB RM  8 Arsenic, inorganic 3.E-01 3.E-01
WB RM  8 Cadmium 2.E-02 2.E-02
WB RM  8 Chromium 6.E-04
WB RM  8 Copper 1.E-01 1.E-01
WB RM  8 Lead --
WB RM  8 Manganese 7.E-02 7.E-02
WB RM  8 Mercury 4.E+00 4.E+00
WB RM  8 Nickel 3.E-02 3.E-02
WB RM  8 Selenium ND
WB RM  8 Silver 2.E-03 2.E-03
WB RM  8 Thallium 2.E-01 2.E-01 2.E-01
WB RM  8 Zinc 2.E-01 2.E-01
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 1.E-02 1.E-02
WB RM  8 Tributyltin ion ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 1.E-04
WB RM  8 2-Methylnaphthalene 3.E-03 3.E-03
WB RM  8 Acenaphthene 5.E-04 5.E-04
WB RM  8 Acenaphthylene 1.E-04 1.E-04
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  8 Anthracene 2.E-05
WB RM  8 Benzo(a)anthracene --
WB RM  8 Benzo(a)pyrene --
WB RM  8 Benzo(b)fluoranthene --
WB RM  8 Benzo(g,h,i)perylene 3.E-04 3.E-04
WB RM  8 Benzo(k)fluoranthene --
WB RM  8 Chrysene --
WB RM  8 Dibenzo(a,h)anthracene --
WB RM  8 Dibenzothiophene 4.E-04 4.E-04
WB RM  8 Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
WB RM  8 Fluorene 7.E-04 7.E-04
WB RM  8 Indeno(1,2,3-cd)pyrene --
WB RM  8 Naphthalene 1.E-03 1.E-03
WB RM  8 Phenanthrene 5.E-03 5.E-03
WB RM  8 Pyrene 7.E-03 7.E-03
WB RM  8 Total Carcinogenic PAHs --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND
WB RM  8 Dibutyl phthalate ND
WB RM  8 Diethyl phthalate ND
WB RM  8 Di-n-octyl phthalate ND
WB RM  8 Semi-Volatile Organic Compounds
WB RM  8 Benzoic acid 5.E-04
WB RM  8 Benzyl alcohol 2.E-04 2.E-04
WB RM  8 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  8 Dibenzofuran 2.E-04 2.E-04
WB RM  8 Hexachlorobenzene 1.E-02 1.E-02
WB RM  8 Hexachlorobutadiene 1.E-03 1.E-03
WB RM  8 Phenols
WB RM  8 4-Methylphenol 9.E-03 9.E-03 9.E-03
WB RM  8 4-Nitrophenol 1.E-02 1.E-02 1.E-02
WB RM  8 Phenol ND
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 2.E+02 2.E+02
WB RM  8 Total PCB Congeners --
WB RM  8 Total PCBs, Adjusted 1.E+02 1.E+02
WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB RM  8 Total PCB TEQ 3.E+01 3.E+01
WB RM  8 Total TEQ 5.E+01 5.E+01
WB RM  8 Pesticides
WB RM  8 Aldrin 3.E-03 3.E-03
WB RM  8 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  8 beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB RM  8 Dieldrin 6.E-01 6.E-01
WB RM  8 Endrin 2.E-04 2.E-04
WB RM  8 Endrin aldehyde ND
WB RM  8 Endrin ketone ND
WB RM  8 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB RM  8 Heptachlor ND
WB RM  8 Heptachlor epoxide 3.E-02 3.E-02
WB RM  8 Total Chlordanes 1.E-01 1.E-01
WB RM  8 Total DDD 1.E+00 1.E+00
WB RM  8 Total DDE 2.E+00 2.E+00
WB RM  8 Total DDT 7.E-01 7.E-01
WB RM  8 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 4.E-01 3.E-01 3.E-02 1.E-01 4.E+00 5.E-02 4.E+00 1.E+02 3.E-03 5.E+01
WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 3.E-02 3.E-02
WB RM 8 SIL Antimony ND
WB RM 8 SIL Arsenic, inorganic 3.E-01 3.E-01
WB RM 8 SIL Cadmium 4.E-02 4.E-02
WB RM 8 SIL Chromium 3.E-03
WB RM 8 SIL Copper 1.E-01 1.E-01
WB RM 8 SIL Lead --
WB RM 8 SIL Manganese 5.E-02 5.E-02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM 8 SIL Mercury 3.E+00 3.E+00
WB RM 8 SIL Nickel ND
WB RM 8 SIL Selenium ND
WB RM 8 SIL Silver ND
WB RM 8 SIL Thallium 2.E-01 2.E-01 2.E-01
WB RM 8 SIL Zinc 2.E-01 2.E-01
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA
WB RM 8 SIL Tributyltin ion NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA
WB RM 8 SIL 2-Methylnaphthalene 5.E-02 5.E-02
WB RM 8 SIL Acenaphthene 3.E-03 3.E-03
WB RM 8 SIL Acenaphthylene ND
WB RM 8 SIL Anthracene ND
WB RM 8 SIL Benzo(a)anthracene ND
WB RM 8 SIL Benzo(a)pyrene ND
WB RM 8 SIL Benzo(b)fluoranthene ND
WB RM 8 SIL Benzo(g,h,i)perylene ND
WB RM 8 SIL Benzo(k)fluoranthene ND
WB RM 8 SIL Chrysene ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND
WB RM 8 SIL Dibenzothiophene NA
WB RM 8 SIL Fluoranthene ND
WB RM 8 SIL Fluorene ND
WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND
WB RM 8 SIL Naphthalene ND
WB RM 8 SIL Phenanthrene ND
WB RM 8 SIL Pyrene ND
WB RM 8 SIL Total Carcinogenic PAHs --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND
WB RM 8 SIL Dibutyl phthalate ND
WB RM 8 SIL Diethyl phthalate ND
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM 8 SIL Di-n-octyl phthalate ND
WB RM 8 SIL Semi-Volatile Organic Compounds
WB RM 8 SIL Benzoic acid ND
WB RM 8 SIL Benzyl alcohol ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND
WB RM 8 SIL Dibenzofuran ND
WB RM 8 SIL Hexachlorobenzene ND
WB RM 8 SIL Hexachlorobutadiene ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND
WB RM 8 SIL 4-Nitrophenol ND
WB RM 8 SIL Phenol ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 1.E+03 1.E+03
WB RM 8 SIL Total PCB Congeners --
WB RM 8 SIL Total PCBs, Adjusted 9.E+02 9.E+02
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB RM 8 SIL Total PCB TEQ 6.E+01 6.E+01
WB RM 8 SIL Total TEQ 7.E+01 7.E+01
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND
WB RM 8 SIL Dieldrin ND
WB RM 8 SIL Endrin ND
WB RM 8 SIL Endrin aldehyde ND
WB RM 8 SIL Endrin ketone ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND
WB RM 8 SIL Heptachlor ND
WB RM 8 SIL Heptachlor epoxide ND
WB RM 8 SIL Total Chlordanes ND
WB RM 8 SIL Total DDD 2.E-01 2.E-01
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM 8 SIL Total DDE 8.E-01 8.E-01
WB RM 8 SIL Total DDT 9.E-02 9.E-02
WB RM 8 SIL Total Endosulfan 2.E-02 2.E-02 2.E-02 2.E-02

Exposure Point Total 4.E-01 3.E-01 4.E-02 1.E-01 3.E+00 2.E-02 1.E+00 9.E+02 5.E-02 7.E+01
WB RM  9 Metals
WB RM  9 Aluminum 4.E-02 4.E-02
WB RM  9 Antimony 6.E-02 6.E-02
WB RM  9 Arsenic, inorganic 4.E-01 4.E-01
WB RM  9 Cadmium 1.E-02 1.E-02
WB RM  9 Chromium 1.E-03
WB RM  9 Copper 2.E-01 2.E-01
WB RM  9 Lead --
WB RM  9 Manganese 9.E-02 9.E-02
WB RM  9 Mercury 7.E+00 7.E+00
WB RM  9 Nickel 4.E-02 4.E-02
WB RM  9 Selenium 2.E-01 2.E-01
WB RM  9 Silver 2.E-03 2.E-03
WB RM  9 Thallium 3.E-01 3.E-01 3.E-01
WB RM  9 Zinc 2.E-01 2.E-01
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 6.E-03 6.E-03
WB RM  9 Tributyltin ion ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 1.E-04
WB RM  9 2-Methylnaphthalene 6.E-03 6.E-03
WB RM  9 Acenaphthene 3.E-04 3.E-04
WB RM  9 Acenaphthylene 7.E-05 7.E-05
WB RM  9 Anthracene 2.E-05
WB RM  9 Benzo(a)anthracene --
WB RM  9 Benzo(a)pyrene --
WB RM  9 Benzo(b)fluoranthene --
WB RM  9 Benzo(g,h,i)perylene 2.E-04 2.E-04
WB RM  9 Benzo(k)fluoranthene --
WB RM  9 Chrysene --
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  9 Dibenzo(a,h)anthracene ND
WB RM  9 Dibenzothiophene 1.E-04 1.E-04
WB RM  9 Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB RM  9 Fluorene 6.E-04 6.E-04
WB RM  9 Indeno(1,2,3-cd)pyrene --
WB RM  9 Naphthalene 1.E-03 1.E-03
WB RM  9 Phenanthrene 2.E-03 2.E-03
WB RM  9 Pyrene 3.E-04 3.E-04
WB RM  9 Total Carcinogenic PAHs --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND
WB RM  9 Dibutyl phthalate ND
WB RM  9 Diethyl phthalate ND
WB RM  9 Di-n-octyl phthalate ND
WB RM  9 Semi-Volatile Organic Compounds
WB RM  9 Benzoic acid 5.E-04
WB RM  9 Benzyl alcohol 3.E-04 3.E-04
WB RM  9 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  9 Dibenzofuran 2.E-04 2.E-04
WB RM  9 Hexachlorobenzene 1.E-02 1.E-02
WB RM  9 Hexachlorobutadiene ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 1.E-02 1.E-02 1.E-02
WB RM  9 4-Nitrophenol ND
WB RM  9 Phenol ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 2.E+02 2.E+02
WB RM  9 Total PCB Congeners --
WB RM  9 Total PCBs, Adjusted 2.E+02 2.E+02
WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB RM  9 Total PCB TEQ 5.E+01 5.E+01
WB RM  9 Total TEQ 6.E+01 6.E+01
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  9 Pesticides
WB RM  9 Aldrin 5.E-03 5.E-03
WB RM  9 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  9 beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB RM  9 Dieldrin 2.E-01 2.E-01
WB RM  9 Endrin 4.E-04 4.E-04
WB RM  9 Endrin aldehyde ND
WB RM  9 Endrin ketone 6.E-05 6.E-05
WB RM  9 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB RM  9 Heptachlor ND
WB RM  9 Heptachlor epoxide 5.E-02 5.E-02
WB RM  9 Total Chlordanes 2.E-01 2.E-01
WB RM  9 Total DDD 3.E-01 3.E-01
WB RM  9 Total DDE 1.E+00 1.E+00
WB RM  9 Total DDT 7.E-02 7.E-02
WB RM  9 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 6.E-01 4.E-01 1.E-02 2.E-01 7.E+00 3.E-01 2.E+00 2.E+02 6.E-03 6.E+01
WB RM  10 Metals
WB RM  10 Aluminum 4.E-02 4.E-02
WB RM  10 Antimony 6.E+01 6.E+01
WB RM  10 Arsenic, inorganic 4.E-01 4.E-01
WB RM  10 Cadmium 8.E-01 8.E-01
WB RM  10 Chromium 4.E-04
WB RM  10 Copper 2.E-01 2.E-01
WB RM  10 Lead --
WB RM  10 Manganese 9.E-02 9.E-02
WB RM  10 Mercury 5.E+00 5.E+00
WB RM  10 Nickel 4.E-02 4.E-02
WB RM  10 Selenium ND
WB RM  10 Silver 5.E-02 5.E-02
WB RM  10 Thallium 3.E-01 3.E-01 3.E-01
WB RM  10 Zinc 2.E-01 2.E-01
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 6.E-03 6.E-03
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  10 Tributyltin ion ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 2.E-04
WB RM  10 2-Methylnaphthalene 5.E-03 5.E-03
WB RM  10 Acenaphthene 7.E-04 7.E-04
WB RM  10 Acenaphthylene 2.E-05 2.E-05
WB RM  10 Anthracene 1.E-05
WB RM  10 Benzo(a)anthracene ND
WB RM  10 Benzo(a)pyrene ND
WB RM  10 Benzo(b)fluoranthene ND
WB RM  10 Benzo(g,h,i)perylene ND
WB RM  10 Benzo(k)fluoranthene ND
WB RM  10 Chrysene ND
WB RM  10 Dibenzo(a,h)anthracene ND
WB RM  10 Dibenzothiophene ND
WB RM  10 Fluoranthene ND
WB RM  10 Fluorene 5.E-04 5.E-04
WB RM  10 Indeno(1,2,3-cd)pyrene ND
WB RM  10 Naphthalene 6.E-04 6.E-04
WB RM  10 Phenanthrene 8.E-04 8.E-04
WB RM  10 Pyrene ND
WB RM  10 Total Carcinogenic PAHs --
WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 6.E-01 6.E-01
WB RM  10 Dibutyl phthalate ND
WB RM  10 Diethyl phthalate ND
WB RM  10 Di-n-octyl phthalate ND
WB RM  10 Semi-Volatile Organic Compounds
WB RM  10 Benzoic acid 4.E-04
WB RM  10 Benzyl alcohol 2.E-04 2.E-04
WB RM  10 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  10 Dibenzofuran 2.E-04 2.E-04
WB RM  10 Hexachlorobenzene 1.E-02 1.E-02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  10 Hexachlorobutadiene 4.E-05 4.E-05
WB RM  10 Phenols
WB RM  10 4-Methylphenol 1.E-02 1.E-02 1.E-02
WB RM  10 4-Nitrophenol ND
WB RM  10 Phenol 4.E-03 4.E-03 4.E-03
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA
WB RM  10 Total PCB Congeners --
WB RM  10 Total PCBs, Adjusted 2.E+02 2.E+02
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB RM  10 Total PCB TEQ 3.E+01 3.E+01
WB RM  10 Total TEQ 4.E+01 4.E+01
WB RM  10 Pesticides
WB RM  10 Aldrin 3.E-03 3.E-03
WB RM  10 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  10 beta-Hexachlorocyclohexane ND
WB RM  10 Dieldrin 2.E-01 2.E-01
WB RM  10 Endrin 2.E-04 2.E-04
WB RM  10 Endrin aldehyde 7.E-05 7.E-05
WB RM  10 Endrin ketone 1.E-04 1.E-04
WB RM  10 gamma-Hexachlorocyclohexane 4.E-04 4.E-04 4.E-04
WB RM  10 Heptachlor 9.E-05 9.E-05
WB RM  10 Heptachlor epoxide 3.E-02 3.E-02
WB RM  10 Total Chlordanes 8.E-02 8.E-02
WB RM  10 Total DDD 4.E-01 4.E-01
WB RM  10 Total DDE 8.E-01 8.E-01
WB RM  10 Total DDT 3.E-01 3.E-01
WB RM  10 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 6.E+01 4.E-01 8.E-01 2.E-01 5.E+00 5.E-02 3.E+00 2.E+02 5.E-03 4.E+01 4.E-03
WB RM  11 Metals
WB RM  11 Aluminum 2.E-02 2.E-02
WB RM  11 Antimony ND
WB RM  11 Arsenic, inorganic 3.E-01 3.E-01
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  11 Cadmium 5.E-02 5.E-02
WB RM  11 Chromium ND
WB RM  11 Copper 1.E-01 1.E-01
WB RM  11 Lead --
WB RM  11 Manganese 7.E-02 7.E-02
WB RM  11 Mercury 5.E+00 5.E+00
WB RM  11 Nickel 3.E-02 3.E-02
WB RM  11 Selenium 1.E+00 1.E+00
WB RM  11 Silver 3.E-03 3.E-03
WB RM  11 Thallium 2.E-01 2.E-01 2.E-01
WB RM  11 Zinc 2.E-01 2.E-01
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 5.E-03 5.E-03
WB RM  11 Tributyltin ion ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 7.E-05
WB RM  11 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  11 Acenaphthene 4.E-04 4.E-04
WB RM  11 Acenaphthylene 9.E-06 9.E-06
WB RM  11 Anthracene 2.E-05
WB RM  11 Benzo(a)anthracene ND
WB RM  11 Benzo(a)pyrene ND
WB RM  11 Benzo(b)fluoranthene ND
WB RM  11 Benzo(g,h,i)perylene ND
WB RM  11 Benzo(k)fluoranthene ND
WB RM  11 Chrysene ND
WB RM  11 Dibenzo(a,h)anthracene ND
WB RM  11 Dibenzothiophene 9.E-05 9.E-05
WB RM  11 Fluoranthene ND
WB RM  11 Fluorene 5.E-04 5.E-04
WB RM  11 Indeno(1,2,3-cd)pyrene ND
WB RM  11 Naphthalene 3.E-04 3.E-04
WB RM  11 Phenanthrene 1.E-03 1.E-03
WB RM  11 Pyrene ND
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  11 Total Carcinogenic PAHs --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 6.E-01 6.E-01
WB RM  11 Dibutyl phthalate 1.E-03 1.E-03
WB RM  11 Diethyl phthalate ND
WB RM  11 Di-n-octyl phthalate ND
WB RM  11 Semi-Volatile Organic Compounds
WB RM  11 Benzoic acid 6.E-04
WB RM  11 Benzyl alcohol 1.E-04 1.E-04
WB RM  11 Bis(2-chloroethoxy) methane 3.E-02 3.E-02
WB RM  11 Dibenzofuran 3.E-04 3.E-04
WB RM  11 Hexachlorobenzene 1.E-02 1.E-02
WB RM  11 Hexachlorobutadiene 2.E-05 2.E-05
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND
WB RM  11 4-Nitrophenol 1.E-02 1.E-02 1.E-02
WB RM  11 Phenol ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA
WB RM  11 Total PCB Congeners --
WB RM  11 Total PCBs, Adjusted 1.E+03 1.E+03
WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB RM  11 Total PCB TEQ 1.E+02 1.E+02
WB RM  11 Total TEQ 2.E+02 2.E+02
WB RM  11 Pesticides
WB RM  11 Aldrin 2.E-03 2.E-03
WB RM  11 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  11 beta-Hexachlorocyclohexane 8.E-05 8.E-05
WB RM  11 Dieldrin 1.E-01 1.E-01
WB RM  11 Endrin 7.E-04 7.E-04
WB RM  11 Endrin aldehyde ND
WB RM  11 Endrin ketone 5.E-05 5.E-05
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB RM  11 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB RM  11 Heptachlor 8.E-05 8.E-05
WB RM  11 Heptachlor epoxide 3.E-02 3.E-02
WB RM  11 Total Chlordanes 8.E-02 8.E-02
WB RM  11 Total DDD 5.E-02 5.E-02
WB RM  11 Total DDE 4.E-01 4.E-01
WB RM  11 Total DDT 6.E-02 6.E-02
WB RM  11 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 3.E-01 5.E-02 1.E-01 5.E+00 1.E+00 2.E+00 1.E+03 2.E-03 2.E+02
WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-02 2.E-02
WB Study Area Wide Antimony 5.E+00 5.E+00
WB Study Area Wide Arsenic, inorganic 4.E-01 4.E-01
WB Study Area Wide Cadmium 2.E-01 2.E-01
WB Study Area Wide Chromium 1.E-03
WB Study Area Wide Copper 9.E-02 9.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 5.E-02 5.E-02
WB Study Area Wide Mercury 4.E+00 4.E+00
WB Study Area Wide Nickel 2.E-02 2.E-02
WB Study Area Wide Selenium 1.E+00 1.E+00
WB Study Area Wide Silver 6.E-03 6.E-03
WB Study Area Wide Thallium 3.E-01 3.E-01 3.E-01
WB Study Area Wide Zinc 2.E-01 2.E-01
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 9.E-03 9.E-03
WB Study Area Wide Tributyltin ion 2.E-02 2.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 2.E-04
WB Study Area Wide 2-Methylnaphthalene 2.E-02 2.E-02
WB Study Area Wide Acenaphthene 2.E-03 2.E-03
WB Study Area Wide Acenaphthylene 7.E-05 7.E-05
WB Study Area Wide Anthracene 4.E-05
WB Study Area Wide Benzo(a)anthracene --
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 8.E-05 8.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Chrysene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 3.E-04 3.E-04
WB Study Area Wide Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
WB Study Area Wide Fluorene 2.E-03 2.E-03
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 4.E-03 4.E-03
WB Study Area Wide Phenanthrene 3.E-03 3.E-03
WB Study Area Wide Pyrene 1.E-03 1.E-03
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 2.E+00 2.E+00
WB Study Area Wide Dibutyl phthalate 1.E-03 1.E-03
WB Study Area Wide Diethyl phthalate 5.E-05 5.E-05
WB Study Area Wide Di-n-octyl phthalate 8.E-02 8.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 5.E-04
WB Study Area Wide Benzyl alcohol 2.E-04 2.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB Study Area Wide Dibenzofuran 1.E-03 1.E-03
WB Study Area Wide Hexachlorobenzene 1.E-02 1.E-02
WB Study Area Wide Hexachlorobutadiene 1.E-03 1.E-03
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 1.E-02 1.E-02 1.E-02
WB Study Area Wide 4-Nitrophenol 8.E-03 8.E-03 8.E-03
WB Study Area Wide Phenol 4.E-03 4.E-03 4.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 5.E+02 5.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 4.E+02 4.E+02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 5.E+01 5.E+01
WB Study Area Wide Total PCB TEQ 4.E+01 4.E+01
WB Study Area Wide Total TEQ 9.E+01 9.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 3.E-03 3.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB Study Area Wide beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB Study Area Wide Dieldrin 3.E-01 3.E-01
WB Study Area Wide Endrin 4.E-04 4.E-04
WB Study Area Wide Endrin aldehyde 8.E-05 8.E-05
WB Study Area Wide Endrin ketone 2.E-04 2.E-04
WB Study Area Wide gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB Study Area Wide Heptachlor 1.E-04 1.E-04
WB Study Area Wide Heptachlor epoxide 4.E-02 4.E-02
WB Study Area Wide Total Chlordanes 1.E-01 1.E-01
WB Study Area Wide Total DDD 6.E-01 6.E-01
WB Study Area Wide Total DDE 1.E+00 1.E+00
WB Study Area Wide Total DDT 8.E-01 8.E-01
WB Study Area Wide Total Endosulfan 2.E-03 2.E-03 2.E-03 2.E-03

Exposure Point Total 6.E+00 4.E-01 2.E-01 9.E-02 4.E+00 1.E+00 5.E+00 4.E+02 2.E-02 9.E+01 4.E-03
F RM  2 Metals
F RM  2 Aluminum 6.E-03 6.E-03
F RM  2 Antimony ND
F RM  2 Arsenic, inorganic 5.E-01 5.E-01
F RM  2 Cadmium ND
F RM  2 Chromium 5.E-04
F RM  2 Copper 4.E-02 4.E-02
F RM  2 Lead --
F RM  2 Manganese 1.E-02 1.E-02
F RM  2 Mercury 3.E+00 3.E+00
F RM  2 Nickel 3.E-02 3.E-02
F RM  2 Selenium ND
F RM  2 Silver 2.E-03 2.E-03
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  2 Thallium 4.E-01 4.E-01 4.E-01
F RM  2 Zinc 1.E-01 1.E-01
F RM  2 Butyltins
F RM  2 Dibutyltin ion 4.E-03 4.E-03
F RM  2 Tributyltin ion ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 7.E-05
F RM  2 2-Methylnaphthalene 1.E-03 1.E-03
F RM  2 Acenaphthene ND
F RM  2 Acenaphthylene 2.E-05 2.E-05
F RM  2 Anthracene 8.E-06
F RM  2 Benzo(a)anthracene ND
F RM  2 Benzo(a)pyrene ND
F RM  2 Benzo(b)fluoranthene ND
F RM  2 Benzo(g,h,i)perylene ND
F RM  2 Benzo(k)fluoranthene ND
F RM  2 Chrysene ND
F RM  2 Dibenzo(a,h)anthracene ND
F RM  2 Dibenzothiophene 3.E-05 3.E-05
F RM  2 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F RM  2 Fluorene ND
F RM  2 Indeno(1,2,3-cd)pyrene ND
F RM  2 Naphthalene 2.E-04 2.E-04
F RM  2 Phenanthrene ND
F RM  2 Pyrene ND
F RM  2 Total Carcinogenic PAHs --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND
F RM  2 Dibutyl phthalate ND
F RM  2 Diethyl phthalate ND
F RM  2 Semi-Volatile Organic Compounds
F RM  2 Benzyl alcohol ND
F RM  2 Hexachlorobenzene 2.E-03 2.E-03
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  2 Hexachlorobutadiene ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA
F RM  2 Total PCB Congeners --
F RM  2 Total PCBs, Adjusted 4.E+01 4.E+01
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 9.E-01 9.E-01
F RM  2 Total PCB TEQ 7.E+00 7.E+00
F RM  2 Total TEQ 8.E+00 8.E+00
F RM  2 Pesticides
F RM  2 Aldrin 9.E-04 9.E-04
F RM  2 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
F RM  2 beta-Hexachlorocyclohexane ND
F RM  2 Dieldrin 3.E-02 3.E-02
F RM  2 Endrin 9.E-05 9.E-05
F RM  2 Endrin aldehyde ND
F RM  2 Endrin ketone ND
F RM  2 gamma-Hexachlorocyclohexane ND
F RM  2 Heptachlor ND
F RM  2 Heptachlor epoxide 8.E-03 8.E-03
F RM  2 Total Chlordanes 1.E-02 1.E-02
F RM  2 Total DDD 2.E-02 2.E-02
F RM  2 Total DDE 9.E-02 9.E-02
F RM  2 Total DDT 6.E-03 6.E-03
F RM  2 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 5.E-01 5.E-01 2.E-04 4.E-02 3.E+00 3.E-02 6.E-01 4.E+01 1.E-03 8.E+00
F RM  3 Metals
F RM  3 Aluminum 1.E-02 1.E-02
F RM  3 Antimony ND
F RM  3 Arsenic, inorganic 4.E-01 4.E-01
F RM  3 Cadmium ND
F RM  3 Chromium ND
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  3 Copper 9.E-02 9.E-02
F RM  3 Lead --
F RM  3 Manganese 1.E-02 1.E-02
F RM  3 Mercury 7.E+00 7.E+00
F RM  3 Nickel 2.E-02 2.E-02
F RM  3 Selenium ND
F RM  3 Silver ND
F RM  3 Thallium 6.E-01 6.E-01 6.E-01
F RM  3 Zinc 1.E-01 1.E-01
F RM  3 Butyltins
F RM  3 Dibutyltin ion 5.E-03 5.E-03
F RM  3 Tributyltin ion 8.E-03 8.E-03
F RM  3 PAHs
F RM  3 1-Methylnaphthalene 1.E-04
F RM  3 2-Methylnaphthalene 3.E-03 3.E-03
F RM  3 Acenaphthene ND
F RM  3 Acenaphthylene 1.E-05 1.E-05
F RM  3 Anthracene 9.E-06
F RM  3 Benzo(a)anthracene --
F RM  3 Benzo(a)pyrene ND
F RM  3 Benzo(b)fluoranthene ND
F RM  3 Benzo(g,h,i)perylene ND
F RM  3 Benzo(k)fluoranthene ND
F RM  3 Chrysene --
F RM  3 Dibenzo(a,h)anthracene ND
F RM  3 Dibenzothiophene 4.E-05 4.E-05
F RM  3 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
F RM  3 Fluorene ND
F RM  3 Indeno(1,2,3-cd)pyrene ND
F RM  3 Naphthalene 2.E-04 2.E-04
F RM  3 Phenanthrene 4.E-04 4.E-04
F RM  3 Pyrene 6.E-04 6.E-04
F RM  3 Total Carcinogenic PAHs --
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND
F RM  3 Dibutyl phthalate ND
F RM  3 Diethyl phthalate ND
F RM  3 Semi-Volatile Organic Compounds
F RM  3 Benzyl alcohol ND
F RM  3 Hexachlorobenzene 2.E-03 2.E-03
F RM  3 Hexachlorobutadiene 9.E-05 9.E-05
F RM  3 Phenols
F RM  3 4-Nitrophenol ND
F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 1.E+01 1.E+01
F RM  3 Total PCB Congeners --
F RM  3 Total PCBs, Adjusted 8.E+00 8.E+00
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  3 Total PCB TEQ 2.E+00 2.E+00
F RM  3 Total TEQ 3.E+00 3.E+00
F RM  3 Pesticides
F RM  3 Aldrin 7.E-04 7.E-04
F RM  3 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F RM  3 beta-Hexachlorocyclohexane 3.E-02 3.E-02
F RM  3 Dieldrin 3.E-01 3.E-01
F RM  3 Endrin ND
F RM  3 Endrin aldehyde 3.E-02 3.E-02
F RM  3 Endrin ketone ND
F RM  3 gamma-Hexachlorocyclohexane ND
F RM  3 Heptachlor ND
F RM  3 Heptachlor epoxide 7.E-03 7.E-03
F RM  3 Total Chlordanes 6.E-02 6.E-02
F RM  3 Total DDD 4.E-02 4.E-02
F RM  3 Total DDE 2.E-01 2.E-01
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  3 Total DDT 1.E-01 1.E-01
F RM  3 Total Endosulfan ND

Exposure Point Total 7.E-01 4.E-01 2.E-03 9.E-02 7.E+00 2.E-02 1.E+00 8.E+00 3.E-03 3.E+00
F RM  4 Metals
F RM  4 Aluminum 6.E-03 6.E-03
F RM  4 Antimony ND
F RM  4 Arsenic, inorganic 3.E-01 3.E-01
F RM  4 Cadmium ND
F RM  4 Chromium ND
F RM  4 Copper 3.E-02 3.E-02
F RM  4 Lead --
F RM  4 Manganese 2.E-02 2.E-02
F RM  4 Mercury 9.E+00 9.E+00
F RM  4 Nickel 1.E-02 1.E-02
F RM  4 Selenium ND
F RM  4 Silver ND
F RM  4 Thallium 3.E-01 3.E-01 3.E-01
F RM  4 Zinc 1.E-01 1.E-01
F RM  4 Butyltins
F RM  4 Dibutyltin ion 1.E-02 1.E-02
F RM  4 Tributyltin ion 1.E-02 1.E-02
F RM  4 PAHs
F RM  4 1-Methylnaphthalene 3.E-05
F RM  4 2-Methylnaphthalene 8.E-04 8.E-04
F RM  4 Acenaphthene ND
F RM  4 Acenaphthylene 2.E-05 2.E-05
F RM  4 Anthracene 8.E-06
F RM  4 Benzo(a)anthracene --
F RM  4 Benzo(a)pyrene --
F RM  4 Benzo(b)fluoranthene --
F RM  4 Benzo(g,h,i)perylene 5.E-05 5.E-05
F RM  4 Benzo(k)fluoranthene --
F RM  4 Chrysene --
F RM  4 Dibenzo(a,h)anthracene --
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  4 Dibenzothiophene 6.E-05 6.E-05
F RM  4 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F RM  4 Fluorene ND
F RM  4 Indeno(1,2,3-cd)pyrene --
F RM  4 Naphthalene 2.E-04 2.E-04
F RM  4 Phenanthrene 6.E-04 6.E-04
F RM  4 Pyrene ND
F RM  4 Total Carcinogenic PAHs --
F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND
F RM  4 Dibutyl phthalate 2.E-03 2.E-03
F RM  4 Diethyl phthalate 9.E-05 9.E-05
F RM  4 Semi-Volatile Organic Compounds
F RM  4 Benzyl alcohol 2.E-04 2.E-04
F RM  4 Hexachlorobenzene 2.E-03 2.E-03
F RM  4 Hexachlorobutadiene 5.E-05 5.E-05
F RM  4 Phenols
F RM  4 4-Nitrophenol 1.E-02 1.E-02 1.E-02
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA
F RM  4 Total PCB Congeners --
F RM  4 Total PCBs, Adjusted 4.E+01 4.E+01
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  4 Total PCB TEQ 5.E+00 5.E+00
F RM  4 Total TEQ 7.E+00 7.E+00
F RM  4 Pesticides
F RM  4 Aldrin 8.E-04 8.E-04
F RM  4 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F RM  4 beta-Hexachlorocyclohexane 2.E-05 2.E-05
F RM  4 Dieldrin 3.E-02 3.E-02
F RM  4 Endrin ND
F RM  4 Endrin aldehyde ND
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  4 Endrin ketone ND
F RM  4 gamma-Hexachlorocyclohexane ND
F RM  4 Heptachlor ND
F RM  4 Heptachlor epoxide 7.E-03 7.E-03
F RM  4 Total Chlordanes 2.E-02 2.E-02
F RM  4 Total DDD 3.E-02 3.E-02
F RM  4 Total DDE 1.E-01 1.E-01
F RM  4 Total DDT 2.E-02 2.E-02
F RM  4 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-01 3.E-01 9.E-04 3.E-02 9.E+00 3.E-02 5.E-01 4.E+01 8.E-04 7.E+00
F RM  5 Metals
F RM  5 Aluminum 2.E-02 2.E-02
F RM  5 Antimony ND
F RM  5 Arsenic, inorganic 3.E-01 3.E-01
F RM  5 Cadmium ND
F RM  5 Chromium ND
F RM  5 Copper 1.E-01 1.E-01
F RM  5 Lead --
F RM  5 Manganese 1.E-02 1.E-02
F RM  5 Mercury 8.E+00 8.E+00
F RM  5 Nickel 4.E-02 4.E-02
F RM  5 Selenium ND
F RM  5 Silver ND
F RM  5 Thallium 2.E-01 2.E-01 2.E-01
F RM  5 Zinc 1.E-01 1.E-01
F RM  5 Butyltins
F RM  5 Dibutyltin ion 1.E-02 1.E-02
F RM  5 Tributyltin ion ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 3.E-05
F RM  5 2-Methylnaphthalene 9.E-04 9.E-04
F RM  5 Acenaphthene ND
F RM  5 Acenaphthylene 9.E-05 9.E-05
F RM  5 Anthracene 3.E-05
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  5 Benzo(a)anthracene --
F RM  5 Benzo(a)pyrene --
F RM  5 Benzo(b)fluoranthene --
F RM  5 Benzo(g,h,i)perylene 3.E-04 3.E-04
F RM  5 Benzo(k)fluoranthene --
F RM  5 Chrysene --
F RM  5 Dibenzo(a,h)anthracene --
F RM  5 Dibenzothiophene 2.E-04 2.E-04
F RM  5 Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
F RM  5 Fluorene 2.E-04 2.E-04
F RM  5 Indeno(1,2,3-cd)pyrene --
F RM  5 Naphthalene 6.E-04 6.E-04
F RM  5 Phenanthrene 2.E-03 2.E-03
F RM  5 Pyrene 1.E-03 1.E-03
F RM  5 Total Carcinogenic PAHs --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND
F RM  5 Dibutyl phthalate ND
F RM  5 Diethyl phthalate ND
F RM  5 Semi-Volatile Organic Compounds
F RM  5 Benzyl alcohol 2.E-04 2.E-04
F RM  5 Hexachlorobenzene 2.E-03 2.E-03
F RM  5 Hexachlorobutadiene ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 9.E+00 9.E+00
F RM  5 Total PCB Congeners --
F RM  5 Total PCBs, Adjusted 6.E+00 6.E+00
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  5 Total PCB TEQ 1.E+00 1.E+00
F RM  5 Total TEQ 2.E+00 2.E+00
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  5 Pesticides
F RM  5 Aldrin ND
F RM  5 alpha-Hexachlorocyclohexane ND
F RM  5 beta-Hexachlorocyclohexane ND
F RM  5 Dieldrin 3.E-02 3.E-02
F RM  5 Endrin ND
F RM  5 Endrin aldehyde 2.E-02 2.E-02
F RM  5 Endrin ketone ND
F RM  5 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
F RM  5 Heptachlor ND
F RM  5 Heptachlor epoxide 6.E-03 6.E-03
F RM  5 Total Chlordanes 1.E-02 1.E-02
F RM  5 Total DDD 4.E-02 4.E-02
F RM  5 Total DDE 1.E-01 1.E-01
F RM  5 Total DDT 8.E-02 8.E-02
F RM  5 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 4.E-01 3.E-01 4.E-03 1.E-01 8.E+00 5.E-02 5.E-01 6.E+00 9.E-04 2.E+00
F RM  6 Metals
F RM  6 Aluminum 3.E-02 3.E-02
F RM  6 Antimony ND
F RM  6 Arsenic, inorganic 3.E-01 3.E-01
F RM  6 Cadmium 4.E-03 4.E-03
F RM  6 Chromium ND
F RM  6 Copper 4.E-02 4.E-02
F RM  6 Lead --
F RM  6 Manganese 1.E-02 1.E-02
F RM  6 Mercury 6.E+00 6.E+00
F RM  6 Nickel 1.E-02 1.E-02
F RM  6 Selenium ND
F RM  6 Silver ND
F RM  6 Thallium 2.E-01 2.E-01 2.E-01
F RM  6 Zinc 1.E-01 1.E-01
F RM  6 Butyltins
F RM  6 Dibutyltin ion 1.E-02 1.E-02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  6 Tributyltin ion 1.E-02 1.E-02
F RM  6 PAHs
F RM  6 1-Methylnaphthalene 7.E-05
F RM  6 2-Methylnaphthalene 1.E-03 1.E-03
F RM  6 Acenaphthene 4.E-04 4.E-04
F RM  6 Acenaphthylene 3.E-05 3.E-05
F RM  6 Anthracene 2.E-05
F RM  6 Benzo(a)anthracene --
F RM  6 Benzo(a)pyrene --
F RM  6 Benzo(b)fluoranthene --
F RM  6 Benzo(g,h,i)perylene 1.E-05 1.E-05
F RM  6 Benzo(k)fluoranthene --
F RM  6 Chrysene --
F RM  6 Dibenzo(a,h)anthracene ND
F RM  6 Dibenzothiophene 2.E-04 2.E-04
F RM  6 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  6 Fluorene 3.E-04 3.E-04
F RM  6 Indeno(1,2,3-cd)pyrene --
F RM  6 Naphthalene 5.E-04 5.E-04
F RM  6 Phenanthrene 9.E-04 9.E-04
F RM  6 Pyrene ND
F RM  6 Total Carcinogenic PAHs --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 2.E-02 2.E-02
F RM  6 Dibutyl phthalate ND
F RM  6 Diethyl phthalate ND
F RM  6 Semi-Volatile Organic Compounds
F RM  6 Benzyl alcohol ND
F RM  6 Hexachlorobenzene 2.E-03 2.E-03
F RM  6 Hexachlorobutadiene ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 8.E+00 8.E+00
F RM  6 Total PCB Congeners --
F RM  6 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  6 Total PCB TEQ 2.E+00 2.E+00
F RM  6 Total TEQ 3.E+00 3.E+00
F RM  6 Pesticides
F RM  6 Aldrin ND
F RM  6 alpha-Hexachlorocyclohexane ND
F RM  6 beta-Hexachlorocyclohexane ND
F RM  6 Dieldrin 3.E-02 3.E-02
F RM  6 Endrin 4.E-05 4.E-05
F RM  6 Endrin aldehyde ND
F RM  6 Endrin ketone ND
F RM  6 gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
F RM  6 Heptachlor ND
F RM  6 Heptachlor epoxide 6.E-03 6.E-03
F RM  6 Total Chlordanes 4.E-02 4.E-02
F RM  6 Total DDD 7.E-02 7.E-02
F RM  6 Total DDE 1.E-01 1.E-01
F RM  6 Total DDT 6.E-02 6.E-02
F RM  6 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-01 3.E-01 5.E-03 4.E-02 6.E+00 1.E-02 6.E-01 2.E+01 1.E-03 3.E+00
F RM  7 Metals
F RM  7 Aluminum 5.E-03 5.E-03
F RM  7 Antimony ND
F RM  7 Arsenic, inorganic 3.E-01 3.E-01
F RM  7 Cadmium ND
F RM  7 Chromium ND
F RM  7 Copper 5.E-02 5.E-02
F RM  7 Lead --
F RM  7 Manganese 2.E-02 2.E-02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  7 Mercury 1.E+01 1.E+01
F RM  7 Nickel 1.E-02 1.E-02
F RM  7 Selenium ND
F RM  7 Silver ND
F RM  7 Thallium 2.E-01 2.E-01 2.E-01
F RM  7 Zinc 1.E-01 1.E-01
F RM  7 Butyltins
F RM  7 Dibutyltin ion 1.E-02 1.E-02
F RM  7 Tributyltin ion 6.E-03 6.E-03
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 2.E-05
F RM  7 2-Methylnaphthalene 8.E-04 8.E-04
F RM  7 Acenaphthene 2.E-04 2.E-04
F RM  7 Acenaphthylene 2.E-05 2.E-05
F RM  7 Anthracene 1.E-05
F RM  7 Benzo(a)anthracene --
F RM  7 Benzo(a)pyrene ND
F RM  7 Benzo(b)fluoranthene --
F RM  7 Benzo(g,h,i)perylene 1.E-05 1.E-05
F RM  7 Benzo(k)fluoranthene --
F RM  7 Chrysene --
F RM  7 Dibenzo(a,h)anthracene ND
F RM  7 Dibenzothiophene 1.E-04 1.E-04
F RM  7 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F RM  7 Fluorene 2.E-04 2.E-04
F RM  7 Indeno(1,2,3-cd)pyrene --
F RM  7 Naphthalene 3.E-04 3.E-04
F RM  7 Phenanthrene 7.E-04 7.E-04
F RM  7 Pyrene ND
F RM  7 Total Carcinogenic PAHs --
F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND
F RM  7 Dibutyl phthalate ND
F RM  7 Diethyl phthalate ND
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  7 Semi-Volatile Organic Compounds
F RM  7 Benzyl alcohol 2.E-04 2.E-04
F RM  7 Hexachlorobenzene 4.E-03 4.E-03
F RM  7 Hexachlorobutadiene 7.E-04 7.E-04
F RM  7 Phenols
F RM  7 4-Nitrophenol ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA
F RM  7 Total PCB Congeners --
F RM  7 Total PCBs, Adjusted 4.E+01 4.E+01
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 3.E+01 3.E+01
F RM  7 Total PCB TEQ 3.E+00 3.E+00
F RM  7 Total TEQ 4.E+01 4.E+01
F RM  7 Pesticides
F RM  7 Aldrin ND
F RM  7 alpha-Hexachlorocyclohexane ND
F RM  7 beta-Hexachlorocyclohexane 3.E-05 3.E-05
F RM  7 Dieldrin 3.E-02 3.E-02
F RM  7 Endrin 5.E-05 5.E-05
F RM  7 Endrin aldehyde ND
F RM  7 Endrin ketone ND
F RM  7 gamma-Hexachlorocyclohexane ND
F RM  7 Heptachlor ND
F RM  7 Heptachlor epoxide 4.E-03 4.E-03
F RM  7 Total Chlordanes 1.E-02 1.E-02
F RM  7 Total DDD 5.E-01 5.E-01
F RM  7 Total DDE 5.E-01 5.E-01
F RM  7 Total DDT 5.E-01 5.E-01
F RM  7 Total Endosulfan ND

Exposure Point Total 3.E-01 3.E-01 2.E-03 5.E-02 1.E+01 1.E-02 2.E+00 4.E+01 8.E-04 4.E+01
F RM  8 Metals
F RM  8 Aluminum 1.E-02 1.E-02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  8 Antimony ND
F RM  8 Arsenic, inorganic 2.E-01 2.E-01
F RM  8 Cadmium 4.E-03 4.E-03
F RM  8 Chromium ND
F RM  8 Copper 4.E-02 4.E-02
F RM  8 Lead --
F RM  8 Manganese 1.E-02 1.E-02
F RM  8 Mercury 5.E+00 5.E+00
F RM  8 Nickel 1.E-02 1.E-02
F RM  8 Selenium ND
F RM  8 Silver ND
F RM  8 Thallium 2.E-01 2.E-01 2.E-01
F RM  8 Zinc 1.E-01 1.E-01
F RM  8 Butyltins
F RM  8 Dibutyltin ion 7.E-03 7.E-03
F RM  8 Tributyltin ion ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 6.E-05
F RM  8 2-Methylnaphthalene 2.E-03 2.E-03
F RM  8 Acenaphthene ND
F RM  8 Acenaphthylene 2.E-04 2.E-04
F RM  8 Anthracene 5.E-05
F RM  8 Benzo(a)anthracene --
F RM  8 Benzo(a)pyrene --
F RM  8 Benzo(b)fluoranthene --
F RM  8 Benzo(g,h,i)perylene 3.E-04 3.E-04
F RM  8 Benzo(k)fluoranthene --
F RM  8 Chrysene --
F RM  8 Dibenzo(a,h)anthracene --
F RM  8 Dibenzothiophene 2.E-04 2.E-04
F RM  8 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
F RM  8 Fluorene 3.E-04 3.E-04
F RM  8 Indeno(1,2,3-cd)pyrene --
F RM  8 Naphthalene 2.E-03 2.E-03
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  8 Phenanthrene 3.E-03 3.E-03
F RM  8 Pyrene 2.E-03 2.E-03
F RM  8 Total Carcinogenic PAHs --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND
F RM  8 Dibutyl phthalate ND
F RM  8 Diethyl phthalate ND
F RM  8 Semi-Volatile Organic Compounds
F RM  8 Benzyl alcohol 2.E-04 2.E-04
F RM  8 Hexachlorobenzene 2.E-03 2.E-03
F RM  8 Hexachlorobutadiene ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 2.E+01 2.E+01
F RM  8 Total PCB Congeners --
F RM  8 Total PCBs, Adjusted 9.E+00 9.E+00
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 2.E+00 2.E+00
F RM  8 Total PCB TEQ 2.E+00 2.E+00
F RM  8 Total TEQ 4.E+00 4.E+00
F RM  8 Pesticides
F RM  8 Aldrin 7.E-04 7.E-04
F RM  8 alpha-Hexachlorocyclohexane ND
F RM  8 beta-Hexachlorocyclohexane ND
F RM  8 Dieldrin 1.E-01 1.E-01
F RM  8 Endrin ND
F RM  8 Endrin aldehyde ND
F RM  8 Endrin ketone ND
F RM  8 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F RM  8 Heptachlor ND
F RM  8 Heptachlor epoxide 5.E-03 5.E-03
F RM  8 Total Chlordanes 4.E-02 4.E-02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  8 Total DDD 1.E-01 1.E-01
F RM  8 Total DDE 2.E-01 2.E-01
F RM  8 Total DDT 1.E-01 1.E-01
F RM  8 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 4.E-01 2.E-01 1.E-02 4.E-02 5.E+00 2.E-02 8.E-01 9.E+00 2.E-03 4.E+00
F RM  9 Metals
F RM  9 Aluminum 1.E-02 1.E-02
F RM  9 Antimony 5.E-02 5.E-02
F RM  9 Arsenic, inorganic 3.E-01 3.E-01
F RM  9 Cadmium ND
F RM  9 Chromium 2.E-03
F RM  9 Copper 4.E-02 4.E-02
F RM  9 Lead --
F RM  9 Manganese 1.E-02 1.E-02
F RM  9 Mercury 1.E+01 1.E+01
F RM  9 Nickel 1.E-02 1.E-02
F RM  9 Selenium ND
F RM  9 Silver ND
F RM  9 Thallium 2.E-01 2.E-01 2.E-01
F RM  9 Zinc 1.E-01 1.E-01
F RM  9 Butyltins
F RM  9 Dibutyltin ion 7.E-03 7.E-03
F RM  9 Tributyltin ion ND
F RM  9 PAHs
F RM  9 1-Methylnaphthalene 2.E-05
F RM  9 2-Methylnaphthalene 1.E-03 1.E-03
F RM  9 Acenaphthene ND
F RM  9 Acenaphthylene 4.E-05 4.E-05
F RM  9 Anthracene 7.E-06
F RM  9 Benzo(a)anthracene --
F RM  9 Benzo(a)pyrene --
F RM  9 Benzo(b)fluoranthene --
F RM  9 Benzo(g,h,i)perylene 1.E-04 1.E-04
F RM  9 Benzo(k)fluoranthene --
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  9 Chrysene --
F RM  9 Dibenzo(a,h)anthracene ND
F RM  9 Dibenzothiophene 4.E-05 4.E-05
F RM  9 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F RM  9 Fluorene ND
F RM  9 Indeno(1,2,3-cd)pyrene --
F RM  9 Naphthalene 4.E-04 4.E-04
F RM  9 Phenanthrene 6.E-04 6.E-04
F RM  9 Pyrene 4.E-04 4.E-04
F RM  9 Total Carcinogenic PAHs --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 3.E-02 3.E-02
F RM  9 Dibutyl phthalate ND
F RM  9 Diethyl phthalate ND
F RM  9 Semi-Volatile Organic Compounds
F RM  9 Benzyl alcohol 2.E-04 2.E-04
F RM  9 Hexachlorobenzene 3.E-03 3.E-03
F RM  9 Hexachlorobutadiene ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND
F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 1.E+01 1.E+01
F RM  9 Total PCB Congeners --
F RM  9 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 2.E+00 2.E+00
F RM  9 Total PCB TEQ 4.E+00 4.E+00
F RM  9 Total TEQ 6.E+00 6.E+00
F RM  9 Pesticides
F RM  9 Aldrin 1.E-03 1.E-03
F RM  9 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
F RM  9 beta-Hexachlorocyclohexane ND
F RM  9 Dieldrin 8.E-02 8.E-02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  9 Endrin 7.E-05 7.E-05
F RM  9 Endrin aldehyde ND
F RM  9 Endrin ketone ND
F RM  9 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
F RM  9 Heptachlor ND
F RM  9 Heptachlor epoxide 7.E-03 7.E-03
F RM  9 Total Chlordanes 2.E-02 2.E-02
F RM  9 Total DDD 3.E-02 3.E-02
F RM  9 Total DDE 1.E-01 1.E-01
F RM  9 Total DDT 7.E-02 7.E-02
F RM  9 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 3.E-01 3.E-01 1.E-03 4.E-02 1.E+01 2.E-02 5.E-01 2.E+01 1.E-03 6.E+00
F RM  10 Metals
F RM  10 Aluminum 2.E-02 2.E-02
F RM  10 Antimony ND
F RM  10 Arsenic, inorganic 2.E-01 2.E-01
F RM  10 Cadmium ND
F RM  10 Chromium ND
F RM  10 Copper 3.E-02 3.E-02
F RM  10 Lead --
F RM  10 Manganese 1.E-02 1.E-02
F RM  10 Mercury 9.E+00 9.E+00
F RM  10 Nickel 9.E-03 9.E-03
F RM  10 Selenium ND
F RM  10 Silver ND
F RM  10 Thallium 2.E-01 2.E-01 2.E-01
F RM  10 Zinc 1.E-01 1.E-01
F RM  10 Butyltins
F RM  10 Dibutyltin ion 6.E-03 6.E-03
F RM  10 Tributyltin ion ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 4.E-05
F RM  10 2-Methylnaphthalene 7.E-04 7.E-04
F RM  10 Acenaphthene ND
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  10 Acenaphthylene 1.E-05 1.E-05
F RM  10 Anthracene ND
F RM  10 Benzo(a)anthracene ND
F RM  10 Benzo(a)pyrene ND
F RM  10 Benzo(b)fluoranthene ND
F RM  10 Benzo(g,h,i)perylene ND
F RM  10 Benzo(k)fluoranthene ND
F RM  10 Chrysene ND
F RM  10 Dibenzo(a,h)anthracene ND
F RM  10 Dibenzothiophene ND
F RM  10 Fluoranthene ND
F RM  10 Fluorene ND
F RM  10 Indeno(1,2,3-cd)pyrene ND
F RM  10 Naphthalene 1.E-04 1.E-04
F RM  10 Phenanthrene ND
F RM  10 Pyrene ND
F RM  10 Total Carcinogenic PAHs --
F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F RM  10 Dibutyl phthalate ND
F RM  10 Diethyl phthalate ND
F RM  10 Semi-Volatile Organic Compounds
F RM  10 Benzyl alcohol ND
F RM  10 Hexachlorobenzene 2.E-03 2.E-03
F RM  10 Hexachlorobutadiene 2.E-05 2.E-05
F RM  10 Phenols
F RM  10 4-Nitrophenol ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA
F RM  10 Total PCB Congeners --
F RM  10 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 2.E+00 2.E+00

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 48 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  10 Total PCB TEQ 2.E+00 2.E+00
F RM  10 Total TEQ 4.E+00 4.E+00
F RM  10 Pesticides
F RM  10 Aldrin ND
F RM  10 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
F RM  10 beta-Hexachlorocyclohexane ND
F RM  10 Dieldrin 2.E-02 2.E-02
F RM  10 Endrin 6.E-05 6.E-05
F RM  10 Endrin aldehyde ND
F RM  10 Endrin ketone 1.E-04 1.E-04
F RM  10 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
F RM  10 Heptachlor ND
F RM  10 Heptachlor epoxide 5.E-03 5.E-03
F RM  10 Total Chlordanes 1.E-02 1.E-02
F RM  10 Total DDD 2.E-02 2.E-02
F RM  10 Total DDE 7.E-02 7.E-02
F RM  10 Total DDT 3.E-02 3.E-02
F RM  10 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 3.E-01 2.E-01 2.E-04 3.E-02 9.E+00 9.E-03 3.E-01 2.E+01 7.E-04 4.E+00
F RM  11 Metals
F RM  11 Aluminum 5.E-03 5.E-03
F RM  11 Antimony ND
F RM  11 Arsenic, inorganic 2.E-01 2.E-01
F RM  11 Cadmium ND
F RM  11 Chromium ND
F RM  11 Copper 4.E-02 4.E-02
F RM  11 Lead --
F RM  11 Manganese 1.E-02 1.E-02
F RM  11 Mercury 8.E+00 8.E+00
F RM  11 Nickel 1.E-02 1.E-02
F RM  11 Selenium 4.E+00 4.E+00
F RM  11 Silver ND
F RM  11 Thallium 2.E-01 2.E-01 2.E-01
F RM  11 Zinc 1.E-01 1.E-01
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  11 Butyltins
F RM  11 Dibutyltin ion 4.E-03 4.E-03
F RM  11 Tributyltin ion ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 2.E-05
F RM  11 2-Methylnaphthalene 5.E-04 5.E-04
F RM  11 Acenaphthene ND
F RM  11 Acenaphthylene 9.E-06 9.E-06
F RM  11 Anthracene ND
F RM  11 Benzo(a)anthracene ND
F RM  11 Benzo(a)pyrene ND
F RM  11 Benzo(b)fluoranthene ND
F RM  11 Benzo(g,h,i)perylene ND
F RM  11 Benzo(k)fluoranthene ND
F RM  11 Chrysene ND
F RM  11 Dibenzo(a,h)anthracene ND
F RM  11 Dibenzothiophene 2.E-05 2.E-05
F RM  11 Fluoranthene ND
F RM  11 Fluorene ND
F RM  11 Indeno(1,2,3-cd)pyrene ND
F RM  11 Naphthalene 2.E-04 2.E-04
F RM  11 Phenanthrene ND
F RM  11 Pyrene ND
F RM  11 Total Carcinogenic PAHs --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND
F RM  11 Dibutyl phthalate 2.E-03 2.E-03
F RM  11 Diethyl phthalate ND
F RM  11 Semi-Volatile Organic Compounds
F RM  11 Benzyl alcohol 2.E-04 2.E-04
F RM  11 Hexachlorobenzene 2.E-03 2.E-03
F RM  11 Hexachlorobutadiene ND
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F RM  11 Phenols
F RM  11 4-Nitrophenol ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA
F RM  11 Total PCB Congeners --
F RM  11 Total PCBs, Adjusted 3.E+02 3.E+02
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 2.E+00 2.E+00
F RM  11 Total PCB TEQ 8.E+00 8.E+00
F RM  11 Total TEQ 1.E+01 1.E+01
F RM  11 Pesticides
F RM  11 Aldrin ND
F RM  11 alpha-Hexachlorocyclohexane ND
F RM  11 beta-Hexachlorocyclohexane 3.E-05 3.E-05
F RM  11 Dieldrin 3.E-02 3.E-02
F RM  11 Endrin 1.E-04 1.E-04
F RM  11 Endrin aldehyde ND
F RM  11 Endrin ketone ND
F RM  11 gamma-Hexachlorocyclohexane 8.E-05 8.E-05 8.E-05
F RM  11 Heptachlor 4.E-05 4.E-05
F RM  11 Heptachlor epoxide 6.E-03 6.E-03
F RM  11 Total Chlordanes 1.E-02 1.E-02
F RM  11 Total DDD 6.E-03 6.E-03
F RM  11 Total DDE 5.E-02 5.E-02
F RM  11 Total DDT 6.E-03 6.E-03
F RM  11 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 3.E-01 2.E-01 8.E-05 4.E-02 8.E+00 4.E+00 3.E-01 3.E+02 5.E-04 1.E+01
F Study Area Wide Metals
F Study Area Wide Aluminum 1.E-02 1.E-02
F Study Area Wide Antimony 5.E-02 5.E-02
F Study Area Wide Arsenic, inorganic 3.E-01 3.E-01
F Study Area Wide Cadmium 4.E-03 4.E-03
F Study Area Wide Chromium 2.E-03
F Study Area Wide Copper 5.E-02 5.E-02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F Study Area Wide Lead --
F Study Area Wide Manganese 1.E-02 1.E-02
F Study Area Wide Mercury 8.E+00 8.E+00
F Study Area Wide Nickel 2.E-02 2.E-02
F Study Area Wide Selenium 4.E+00 4.E+00
F Study Area Wide Silver 2.E-03 2.E-03
F Study Area Wide Thallium 3.E-01 3.E-01 3.E-01
F Study Area Wide Zinc 1.E-01 1.E-01
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 8.E-03 8.E-03
F Study Area Wide Tributyltin ion 1.E-02 1.E-02
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 6.E-05
F Study Area Wide 2-Methylnaphthalene 1.E-03 1.E-03
F Study Area Wide Acenaphthene 4.E-04 4.E-04
F Study Area Wide Acenaphthylene 4.E-05 4.E-05
F Study Area Wide Anthracene 2.E-05
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(a)pyrene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 8.E-05 8.E-05
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Chrysene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 8.E-05 8.E-05
F Study Area Wide Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
F Study Area Wide Fluorene 3.E-04 3.E-04
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 8.E-04 8.E-04
F Study Area Wide Phenanthrene 9.E-04 9.E-04
F Study Area Wide Pyrene 2.E-03 2.E-03
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 3.E-02 3.E-02
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F Study Area Wide Dibutyl phthalate 2.E-03 2.E-03
F Study Area Wide Diethyl phthalate 9.E-05 9.E-05
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 2.E-04 2.E-04
F Study Area Wide Hexachlorobenzene 2.E-03 2.E-03
F Study Area Wide Hexachlorobutadiene 1.E-04 1.E-04
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.E-02 1.E-02 1.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 2.E+01 2.E+01
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 1.E+02 1.E+02
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 1.E+01 1.E+01
F Study Area Wide Total PCB TEQ 5.E+00 5.E+00
F Study Area Wide Total TEQ 2.E+01 2.E+01
F Study Area Wide Pesticides
F Study Area Wide Aldrin 1.E-03 1.E-03
F Study Area Wide alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F Study Area Wide beta-Hexachlorocyclohexane 3.E-02 3.E-02
F Study Area Wide Dieldrin 9.E-02 9.E-02
F Study Area Wide Endrin 7.E-05 7.E-05
F Study Area Wide Endrin aldehyde 3.E-02 3.E-02
F Study Area Wide Endrin ketone 1.E-04 1.E-04
F Study Area Wide gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
F Study Area Wide Heptachlor 4.E-05 4.E-05
F Study Area Wide Heptachlor epoxide 6.E-03 6.E-03
F Study Area Wide Total Chlordanes 3.E-02 3.E-02
F Study Area Wide Total DDD 1.E-01 1.E-01
F Study Area Wide Total DDE 1.E-01 1.E-01
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TABLE 5-136.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Smallmouth Bass Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

F Study Area Wide Total DDT 1.E-01 1.E-01
F Study Area Wide Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-01 3.E-01 7.E-03 5.E-02 8.E+00 4.E+00 9.E-01 1.E+02 1.E-03 2.E+01

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
WB = Whole body.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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WB RM  2 Metals
WB RM  2 Aluminum 1.E-02 1.E-02
WB RM  2 Antimony ND
WB RM  2 Arsenic, inorganic 5.E-01 5.E-01
WB RM  2 Cadmium 1.E-02 1.E-02
WB RM  2 Chromium 3.E-04
WB RM  2 Copper 7.E-02 7.E-02
WB RM  2 Lead --
WB RM  2 Manganese 5.E-02 5.E-02
WB RM  2 Mercury 2.E+00 2.E+00
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 Fluorene 5.E-04 5.E-04
WB RM  2 Indeno(1,2,3-cd)pyrene ND
WB RM  2 Naphthalene 4.E-04 4.E-04
WB RM  2 Phenanthrene 1.E-03 1.E-03
WB RM  2 Pyrene ND
WB RM  2 Total Carcinogenic PAHs --
WB RM  2 Phthalates
WB RM  2 Bis(2-ethylhexyl) phthalate ND
WB RM  2 Dibutyl phthalate ND
WB RM  2 Diethyl phthalate ND
WB RM  2 Di-n-octyl phthalate ND

WB RM  2
Semi-Volatile Organic 
Compounds

WB RM  2 Benzoic acid 6.E-04
WB RM  2 Benzyl alcohol 2.E-04 2.E-04
WB RM  2 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  2 Dibenzofuran 2.E-04 2.E-04
WB RM  2 Hexachlorobenzene 8.E-03 8.E-03
WB RM  2 Hexachlorobutadiene ND
WB RM  2 Phenols
WB RM  2 4-Methylphenol ND
WB RM  2 4-Nitrophenol ND
WB RM  2 Phenol ND
WB RM  2 Polychlorinated Biphenyls
WB RM  2 Total Aroclors NA
WB RM  2 Total PCB Congeners --
WB RM  2 Total PCBs, Adjusted 3.E+02 3.E+02
WB RM  2 Dioxin/Furans
WB RM  2 Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB RM  2 Total PCB TEQ 9.E+01 9.E+01
WB RM  2 Total TEQ 9.E+01 9.E+01
WB RM  2 Pesticides
WB RM  2 Aldrin 1.E-03 1.E-03
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  2 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  2 beta-Hexachlorocyclohexane ND
WB RM  2 Dieldrin 2.E-01 2.E-01
WB RM  2 Endrin 4.E-04 4.E-04
WB RM  2 Endrin aldehyde ND
WB RM  2 Endrin ketone 2.E-04 2.E-04
WB RM  2 gamma-Hexachlorocyclohexane ND
WB RM  2 Heptachlor ND
WB RM  2 Heptachlor epoxide 6.E-02 6.E-02
WB RM  2 Total Chlordanes 7.E-02 7.E-02
WB RM  2 Total DDD 1.E-01 1.E-01
WB RM  2 Total DDE 5.E-01 5.E-01
WB RM  2 Total DDT 4.E-02 4.E-02
WB RM  2 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Totalb 6.E-01 5.E-01 1.E-02 7.E-02 2.E+00 2.E-02 2.E+00 3.E+02 3.E-03 9.E+01
WB RM  3 Metals
WB RM  3 Aluminum 1.E-02 1.E-02
WB RM  3 Antimony 1.E-02 1.E-02
WB RM  3 Arsenic, inorganic 5.E-01 5.E-01
WB RM  3 Cadmium 2.E-02 2.E-02
WB RM  3 Chromium 5.E-04
WB RM  3 Copper 6.E-02 6.E-02
WB RM  3 Lead --
WB RM  3 Manganese 4.E-02 4.E-02
WB RM  3 Mercury 4.E+00 4.E+00
WB RM  3 Nickel 1.E-02 1.E-02
WB RM  3 Selenium ND
WB RM  3 Silver 9.E-04 9.E-04
WB RM  3 Thallium 4.E-01 4.E-01 4.E-01
WB RM  3 Zinc 2.E-01 2.E-01
WB RM  3 Butyltins
WB RM  3 Dibutyltin ion 6.E-03 6.E-03
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 Tributyltin ion 1.E-02 1.E-02
WB RM  3 PAHs
WB RM  3 1-Methylnaphthalene 2.E-04
WB RM  3 2-Methylnaphthalene 4.E-03 4.E-03
WB RM  3 Acenaphthene 3.E-04 3.E-04
WB RM  3 Acenaphthylene 3.E-05 3.E-05
WB RM  3 Anthracene 3.E-05
WB RM  3 Benzo(a)anthracene --
WB RM  3 Benzo(a)pyrene ND
WB RM  3 Benzo(b)fluoranthene ND
WB RM  3 Benzo(g,h,i)perylene ND
WB RM  3 Benzo(k)fluoranthene ND
WB RM  3 Chrysene --
WB RM  3 Dibenzo(a,h)anthracene ND
WB RM  3 Dibenzothiophene 1.E-04 1.E-04
WB RM  3 Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB RM  3 Fluorene 8.E-04 8.E-04
WB RM  3 Indeno(1,2,3-cd)pyrene ND
WB RM  3 Naphthalene 3.E-04 3.E-04
WB RM  3 Phenanthrene 2.E-03 2.E-03
WB RM  3 Pyrene 4.E-04 4.E-04
WB RM  3 Total Carcinogenic PAHs --
WB RM  3 Phthalates
WB RM  3 Bis(2-ethylhexyl) phthalate ND
WB RM  3 Dibutyl phthalate ND
WB RM  3 Diethyl phthalate ND
WB RM  3 Di-n-octyl phthalate 1.E-02 1.E-02

WB RM  3
Semi-Volatile Organic 
Compounds

WB RM  3 Benzoic acid 5.E-04
WB RM  3 Benzyl alcohol 1.E-04 1.E-04
WB RM  3 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  3 Dibenzofuran 2.E-04 2.E-04
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  3 Hexachlorobenzene 9.E-03 9.E-03
WB RM  3 Hexachlorobutadiene 9.E-05 9.E-05
WB RM  3 Phenols
WB RM  3 4-Methylphenol ND
WB RM  3 4-Nitrophenol ND
WB RM  3 Phenol ND
WB RM  3 Polychlorinated Biphenyls
WB RM  3 Total Aroclors 2.E+02 2.E+02
WB RM  3 Total PCB Congeners --
WB RM  3 Total PCBs, Adjusted 9.E+01 9.E+01
WB RM  3 Dioxin/Furans
WB RM  3 Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB RM  3 Total PCB TEQ 2.E+01 2.E+01
WB RM  3 Total TEQ 3.E+01 3.E+01
WB RM  3 Pesticides
WB RM  3 Aldrin 2.E-03 2.E-03
WB RM  3 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  3 beta-Hexachlorocyclohexane 6.E-05 6.E-05
WB RM  3 Dieldrin 2.E-01 2.E-01
WB RM  3 Endrin 3.E-04 3.E-04
WB RM  3 Endrin aldehyde 8.E-05 8.E-05
WB RM  3 Endrin ketone ND
WB RM  3 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB RM  3 Heptachlor 2.E-04 2.E-04
WB RM  3 Heptachlor epoxide 4.E-02 4.E-02
WB RM  3 Total Chlordanes 7.E-02 7.E-02
WB RM  3 Total DDD 2.E-01 2.E-01
WB RM  3 Total DDE 8.E-01 8.E-01
WB RM  3 Total DDT 9.E-02 9.E-02
WB RM  3 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 6.E-01 5.E-01 2.E-02 6.E-02 4.E+00 1.E-02 2.E+00 9.E+01 4.E-03 3.E+01
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Metals
WB RM  4 Aluminum 2.E-02 2.E-02
WB RM  4 Antimony ND
WB RM  4 Arsenic, inorganic 4.E-01 4.E-01
WB RM  4 Cadmium 2.E-02 2.E-02
WB RM  4 Chromium 1.E-03
WB RM  4 Copper 6.E-02 6.E-02
WB RM  4 Lead --
WB RM  4 Manganese 4.E-02 4.E-02
WB RM  4 Mercury 4.E+00 4.E+00
WB RM  4 Nickel 2.E-02 2.E-02
WB RM  4 Selenium ND
WB RM  4 Silver ND
WB RM  4 Thallium 3.E-01 3.E-01 3.E-01
WB RM  4 Zinc 2.E-01 2.E-01
WB RM  4 Butyltins
WB RM  4 Dibutyltin ion 7.E-03 7.E-03
WB RM  4 Tributyltin ion 2.E-02 2.E-02
WB RM  4 PAHs
WB RM  4 1-Methylnaphthalene 7.E-05
WB RM  4 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  4 Acenaphthene 1.E-03 1.E-03
WB RM  4 Acenaphthylene 3.E-05 3.E-05
WB RM  4 Anthracene 1.E-05
WB RM  4 Benzo(a)anthracene --
WB RM  4 Benzo(a)pyrene --
WB RM  4 Benzo(b)fluoranthene --
WB RM  4 Benzo(g,h,i)perylene 3.E-05 3.E-05
WB RM  4 Benzo(k)fluoranthene --
WB RM  4 Chrysene --
WB RM  4 Dibenzo(a,h)anthracene --
WB RM  4 Dibenzothiophene 6.E-05 6.E-05
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB RM  4 Fluorene 5.E-04 5.E-04
WB RM  4 Indeno(1,2,3-cd)pyrene --
WB RM  4 Naphthalene 2.E-04 2.E-04
WB RM  4 Phenanthrene 2.E-03 2.E-03
WB RM  4 Pyrene 2.E-03 2.E-03
WB RM  4 Total Carcinogenic PAHs --
WB RM  4 Phthalates
WB RM  4 Bis(2-ethylhexyl) phthalate 5.E+00 5.E+00
WB RM  4 Dibutyl phthalate 8.E-04 8.E-04
WB RM  4 Diethyl phthalate 5.E-05 5.E-05
WB RM  4 Di-n-octyl phthalate 2.E-02 2.E-02

WB RM  4
Semi-Volatile Organic 
Compounds

WB RM  4 Benzoic acid 5.E-04
WB RM  4 Benzyl alcohol 2.E-04 2.E-04
WB RM  4 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  4 Dibenzofuran 2.E-04 2.E-04
WB RM  4 Hexachlorobenzene 1.E-02 1.E-02
WB RM  4 Hexachlorobutadiene 2.E-04 2.E-04
WB RM  4 Phenols
WB RM  4 4-Methylphenol ND
WB RM  4 4-Nitrophenol 8.E-03 8.E-03 8.E-03
WB RM  4 Phenol ND
WB RM  4 Polychlorinated Biphenyls
WB RM  4 Total Aroclors 2.E+02 2.E+02
WB RM  4 Total PCB Congeners --
WB RM  4 Total PCBs, Adjusted 1.E+02 1.E+02
WB RM  4 Dioxin/Furans
WB RM  4 Total Dioxin/Furan TEQ 8.E+00 8.E+00
WB RM  4 Total PCB TEQ 3.E+01 3.E+01
WB RM  4 Total TEQ 4.E+01 4.E+01
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  4 Pesticides
WB RM  4 Aldrin 2.E-03 2.E-03
WB RM  4 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  4 beta-Hexachlorocyclohexane 6.E-05 6.E-05
WB RM  4 Dieldrin 2.E-01 2.E-01
WB RM  4 Endrin 3.E-04 3.E-04
WB RM  4 Endrin aldehyde ND
WB RM  4 Endrin ketone ND
WB RM  4 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB RM  4 Heptachlor 8.E-05 8.E-05
WB RM  4 Heptachlor epoxide 4.E-02 4.E-02
WB RM  4 Total Chlordanes 7.E-02 7.E-02
WB RM  4 Total DDD 3.E-01 3.E-01
WB RM  4 Total DDE 1.E+00 1.E+00
WB RM  4 Total DDT 9.E-02 9.E-02
WB RM  4 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 5.E-01 4.E-01 2.E-02 6.E-02 4.E+00 3.E-02 7.E+00 1.E+02 2.E-03 4.E+01
WB RM  5 Metals
WB RM  5 Aluminum 2.E-02 2.E-02
WB RM  5 Antimony ND
WB RM  5 Arsenic, inorganic 4.E-01 4.E-01
WB RM  5 Cadmium 4.E-02 4.E-02
WB RM  5 Chromium 7.E-04
WB RM  5 Copper 6.E-02 6.E-02
WB RM  5 Lead --
WB RM  5 Manganese 4.E-02 4.E-02
WB RM  5 Mercury 4.E+00 4.E+00
WB RM  5 Nickel 1.E-02 1.E-02
WB RM  5 Selenium ND
WB RM  5 Silver ND
WB RM  5 Thallium 2.E-01 2.E-01 2.E-01
WB RM  5 Zinc 2.E-01 2.E-01
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Butyltins
WB RM  5 Dibutyltin ion 7.E-03 7.E-03
WB RM  5 Tributyltin ion ND
WB RM  5 PAHs
WB RM  5 1-Methylnaphthalene 2.E-04
WB RM  5 2-Methylnaphthalene 3.E-03 3.E-03
WB RM  5 Acenaphthene 7.E-04 7.E-04
WB RM  5 Acenaphthylene 7.E-05 7.E-05
WB RM  5 Anthracene 8.E-06
WB RM  5 Benzo(a)anthracene --
WB RM  5 Benzo(a)pyrene --
WB RM  5 Benzo(b)fluoranthene --
WB RM  5 Benzo(g,h,i)perylene 8.E-05 8.E-05
WB RM  5 Benzo(k)fluoranthene --
WB RM  5 Chrysene --
WB RM  5 Dibenzo(a,h)anthracene --
WB RM  5 Dibenzothiophene 5.E-05 5.E-05
WB RM  5 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB RM  5 Fluorene 2.E-03 2.E-03
WB RM  5 Indeno(1,2,3-cd)pyrene --
WB RM  5 Naphthalene 5.E-04 5.E-04
WB RM  5 Phenanthrene 4.E-03 4.E-03
WB RM  5 Pyrene 3.E-04 3.E-04
WB RM  5 Total Carcinogenic PAHs --
WB RM  5 Phthalates
WB RM  5 Bis(2-ethylhexyl) phthalate ND
WB RM  5 Dibutyl phthalate ND
WB RM  5 Diethyl phthalate ND
WB RM  5 Di-n-octyl phthalate ND

WB RM  5
Semi-Volatile Organic 
Compounds

WB RM  5 Benzoic acid 4.E-04
WB RM  5 Benzyl alcohol 2.E-04 2.E-04
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  5 Dibenzofuran 3.E-04 3.E-04
WB RM  5 Hexachlorobenzene 1.E-02 1.E-02
WB RM  5 Hexachlorobutadiene 3.E-04 3.E-04
WB RM  5 Phenols
WB RM  5 4-Methylphenol ND
WB RM  5 4-Nitrophenol ND
WB RM  5 Phenol ND
WB RM  5 Polychlorinated Biphenyls
WB RM  5 Total Aroclors 8.E+01 8.E+01
WB RM  5 Total PCB Congeners --
WB RM  5 Total PCBs, Adjusted 6.E+01 6.E+01
WB RM  5 Dioxin/Furans
WB RM  5 Total Dioxin/Furan TEQ 8.E+00 8.E+00
WB RM  5 Total PCB TEQ 2.E+01 2.E+01
WB RM  5 Total TEQ 3.E+01 3.E+01
WB RM  5 Pesticides
WB RM  5 Aldrin 4.E-03 4.E-03
WB RM  5 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  5 beta-Hexachlorocyclohexane ND
WB RM  5 Dieldrin 2.E-01 2.E-01
WB RM  5 Endrin 3.E-04 3.E-04
WB RM  5 Endrin aldehyde ND
WB RM  5 Endrin ketone ND
WB RM  5 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB RM  5 Heptachlor ND
WB RM  5 Heptachlor epoxide 4.E-02 4.E-02
WB RM  5 Total Chlordanes 1.E-01 1.E-01
WB RM  5 Total DDD 3.E-01 3.E-01
WB RM  5 Total DDE 8.E-01 8.E-01
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  5 Total DDT 2.E-01 2.E-01
WB RM  5 Total Endosulfan 5.E-04 5.E-04 5.E-04 5.E-04

Exposure Point Total 4.E-01 4.E-01 4.E-02 6.E-02 4.E+00 1.E-02 2.E+00 6.E+01 3.E-03 3.E+01
WB RM  6 Metals
WB RM  6 Aluminum 2.E-02 2.E-02
WB RM  6 Antimony 1.E-02 1.E-02
WB RM  6 Arsenic, inorganic 3.E-01 3.E-01
WB RM  6 Cadmium 5.E-02 5.E-02
WB RM  6 Chromium ND
WB RM  6 Copper 8.E-02 8.E-02
WB RM  6 Lead --
WB RM  6 Manganese 4.E-02 4.E-02
WB RM  6 Mercury 4.E+00 4.E+00
WB RM  6 Nickel 2.E-02 2.E-02
WB RM  6 Selenium ND
WB RM  6 Silver 7.E-04 7.E-04
WB RM  6 Thallium 2.E-01 2.E-01 2.E-01
WB RM  6 Zinc 2.E-01 2.E-01
WB RM  6 Butyltins
WB RM  6 Dibutyltin ion 8.E-03 8.E-03
WB RM  6 Tributyltin ion 1.E-02 1.E-02
WB RM  6 PAHs
WB RM  6 1-Methylnaphthalene 3.E-04
WB RM  6 2-Methylnaphthalene 6.E-03 6.E-03
WB RM  6 Acenaphthene 1.E-03 1.E-03
WB RM  6 Acenaphthylene 1.E-04 1.E-04
WB RM  6 Anthracene 5.E-05
WB RM  6 Benzo(a)anthracene --
WB RM  6 Benzo(a)pyrene --
WB RM  6 Benzo(b)fluoranthene --
WB RM  6 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB RM  6 Benzo(k)fluoranthene --
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Chrysene --
WB RM  6 Dibenzo(a,h)anthracene ND
WB RM  6 Dibenzothiophene 7.E-04 7.E-04
WB RM  6 Fluoranthene 7.E-04 7.E-04 7.E-04 7.E-04
WB RM  6 Fluorene 1.E-03 1.E-03
WB RM  6 Indeno(1,2,3-cd)pyrene --
WB RM  6 Naphthalene 2.E-03 2.E-03
WB RM  6 Phenanthrene 3.E-03 3.E-03
WB RM  6 Pyrene 8.E-04 8.E-04
WB RM  6 Total Carcinogenic PAHs --
WB RM  6 Phthalates
WB RM  6 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
WB RM  6 Dibutyl phthalate ND
WB RM  6 Diethyl phthalate ND
WB RM  6 Di-n-octyl phthalate ND

WB RM  6
Semi-Volatile Organic 
Compounds

WB RM  6 Benzoic acid 4.E-04
WB RM  6 Benzyl alcohol 2.E-04 2.E-04
WB RM  6 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  6 Dibenzofuran 3.E-04 3.E-04
WB RM  6 Hexachlorobenzene 8.E-03 8.E-03
WB RM  6 Hexachlorobutadiene 4.E-04 4.E-04
WB RM  6 Phenols
WB RM  6 4-Methylphenol ND
WB RM  6 4-Nitrophenol 8.E-03 8.E-03 8.E-03
WB RM  6 Phenol ND
WB RM  6 Polychlorinated Biphenyls
WB RM  6 Total Aroclors 5.E+01 5.E+01
WB RM  6 Total PCB Congeners --
WB RM  6 Total PCBs, Adjusted 8.E+01 8.E+01
WB RM  6 Dioxin/Furans
WB RM  6 Total Dioxin/Furan TEQ 7.E+00 7.E+00
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  6 Total PCB TEQ 2.E+01 2.E+01
WB RM  6 Total TEQ 2.E+01 2.E+01
WB RM  6 Pesticides
WB RM  6 Aldrin 3.E-03 3.E-03
WB RM  6 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  6 beta-Hexachlorocyclohexane 2.E-04 2.E-04
WB RM  6 Dieldrin 2.E-01 2.E-01
WB RM  6 Endrin 2.E-04 2.E-04
WB RM  6 Endrin aldehyde ND
WB RM  6 Endrin ketone ND
WB RM  6 gamma-Hexachlorocyclohexane 4.E-04 4.E-04 4.E-04
WB RM  6 Heptachlor 8.E-05 8.E-05
WB RM  6 Heptachlor epoxide 3.E-02 3.E-02
WB RM  6 Total Chlordanes 7.E-02 7.E-02
WB RM  6 Total DDD 3.E-01 3.E-01
WB RM  6 Total DDE 7.E-01 7.E-01
WB RM  6 Total DDT 2.E-01 2.E-01
WB RM  6 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 4.E-01 3.E-01 5.E-02 8.E-02 4.E+00 3.E-02 2.E+00 8.E+01 6.E-03 2.E+01
WB RM  7 Metals
WB RM  7 Aluminum 2.E-02 2.E-02
WB RM  7 Antimony ND
WB RM  7 Arsenic, inorganic 3.E-01 3.E-01
WB RM  7 Cadmium 6.E-03 6.E-03
WB RM  7 Chromium 9.E-04
WB RM  7 Copper 7.E-02 7.E-02
WB RM  7 Lead --
WB RM  7 Manganese 5.E-02 5.E-02
WB RM  7 Mercury 4.E+00 4.E+00
WB RM  7 Nickel 2.E-02 2.E-02
WB RM  7 Selenium 2.E-01 2.E-01
WB RM  7 Silver 1.E-03 1.E-03
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Thallium 2.E-01 2.E-01 2.E-01
WB RM  7 Zinc 2.E-01 2.E-01
WB RM  7 Butyltins
WB RM  7 Dibutyltin ion 7.E-03 7.E-03
WB RM  7 Tributyltin ion 1.E-02 1.E-02
WB RM  7 PAHs
WB RM  7 1-Methylnaphthalene 1.E-04
WB RM  7 2-Methylnaphthalene 3.E-02 3.E-02
WB RM  7 Acenaphthene 3.E-03 3.E-03
WB RM  7 Acenaphthylene 6.E-05 6.E-05
WB RM  7 Anthracene 3.E-05
WB RM  7 Benzo(a)anthracene --
WB RM  7 Benzo(a)pyrene ND
WB RM  7 Benzo(b)fluoranthene --
WB RM  7 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB RM  7 Benzo(k)fluoranthene --
WB RM  7 Chrysene --
WB RM  7 Dibenzo(a,h)anthracene ND
WB RM  7 Dibenzothiophene 3.E-04 3.E-04
WB RM  7 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
WB RM  7 Fluorene 3.E-03 3.E-03
WB RM  7 Indeno(1,2,3-cd)pyrene --
WB RM  7 Naphthalene 7.E-03 7.E-03
WB RM  7 Phenanthrene 5.E-03 5.E-03
WB RM  7 Pyrene 6.E-04 6.E-04
WB RM  7 Total Carcinogenic PAHs --
WB RM  7 Phthalates
WB RM  7 Bis(2-ethylhexyl) phthalate ND
WB RM  7 Dibutyl phthalate ND
WB RM  7 Diethyl phthalate ND
WB RM  7 Di-n-octyl phthalate ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7
Semi-Volatile Organic 
Compounds

WB RM  7 Benzoic acid 5.E-04
WB RM  7 Benzyl alcohol 2.E-04 2.E-04
WB RM  7 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB RM  7 Dibenzofuran 2.E-03 2.E-03
WB RM  7 Hexachlorobenzene 1.E-02 1.E-02
WB RM  7 Hexachlorobutadiene 3.E-03 3.E-03
WB RM  7 Phenols
WB RM  7 4-Methylphenol ND
WB RM  7 4-Nitrophenol 7.E-03 7.E-03 7.E-03
WB RM  7 Phenol ND
WB RM  7 Polychlorinated Biphenyls
WB RM  7 Total Aroclors 1.E+02 1.E+02
WB RM  7 Total PCB Congeners --
WB RM  7 Total PCBs, Adjusted 2.E+02 2.E+02
WB RM  7 Dioxin/Furans
WB RM  7 Total Dioxin/Furan TEQ 7.E+01 7.E+01
WB RM  7 Total PCB TEQ 2.E+01 2.E+01
WB RM  7 Total TEQ 9.E+01 9.E+01
WB RM  7 Pesticides
WB RM  7 Aldrin 3.E-03 3.E-03
WB RM  7 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  7 beta-Hexachlorocyclohexane 2.E-04 2.E-04
WB RM  7 Dieldrin 2.E-01 2.E-01
WB RM  7 Endrin 2.E-04 2.E-04
WB RM  7 Endrin aldehyde ND
WB RM  7 Endrin ketone ND
WB RM  7 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB RM  7 Heptachlor 7.E-05 7.E-05
WB RM  7 Heptachlor epoxide 3.E-02 3.E-02
WB RM  7 Total Chlordanes 1.E-01 1.E-01
WB RM  7 Total DDD 1.E+00 1.E+00
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  7 Total DDE 2.E+00 2.E+00
WB RM  7 Total DDT 1.E+00 1.E+00
WB RM  7 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 4.E-01 3.E-01 2.E-02 7.E-02 4.E+00 2.E-01 5.E+00 2.E+02 3.E-02 9.E+01
WB RM  8 Metals
WB RM  8 Aluminum 2.E-02 2.E-02
WB RM  8 Antimony ND
WB RM  8 Arsenic, inorganic 3.E-01 3.E-01
WB RM  8 Cadmium 1.E-02 1.E-02
WB RM  8 Chromium 5.E-04
WB RM  8 Copper 1.E-01 1.E-01
WB RM  8 Lead --
WB RM  8 Manganese 5.E-02 5.E-02
WB RM  8 Mercury 3.E+00 3.E+00
WB RM  8 Nickel 2.E-02 2.E-02
WB RM  8 Selenium ND
WB RM  8 Silver 1.E-03 1.E-03
WB RM  8 Thallium 2.E-01 2.E-01 2.E-01
WB RM  8 Zinc 2.E-01 2.E-01
WB RM  8 Butyltins
WB RM  8 Dibutyltin ion 1.E-02 1.E-02
WB RM  8 Tributyltin ion ND
WB RM  8 PAHs
WB RM  8 1-Methylnaphthalene 7.E-05
WB RM  8 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  8 Acenaphthene 3.E-04 3.E-04
WB RM  8 Acenaphthylene 7.E-05 7.E-05
WB RM  8 Anthracene 1.E-05
WB RM  8 Benzo(a)anthracene --
WB RM  8 Benzo(a)pyrene --
WB RM  8 Benzo(b)fluoranthene --
WB RM  8 Benzo(g,h,i)perylene 2.E-04 2.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 16 of 57



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Benzo(k)fluoranthene --
WB RM  8 Chrysene --
WB RM  8 Dibenzo(a,h)anthracene --
WB RM  8 Dibenzothiophene 2.E-04 2.E-04
WB RM  8 Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
WB RM  8 Fluorene 5.E-04 5.E-04
WB RM  8 Indeno(1,2,3-cd)pyrene --
WB RM  8 Naphthalene 7.E-04 7.E-04
WB RM  8 Phenanthrene 2.E-03 2.E-03
WB RM  8 Pyrene 3.E-03 3.E-03
WB RM  8 Total Carcinogenic PAHs --
WB RM  8 Phthalates
WB RM  8 Bis(2-ethylhexyl) phthalate ND
WB RM  8 Dibutyl phthalate ND
WB RM  8 Diethyl phthalate ND
WB RM  8 Di-n-octyl phthalate ND

WB RM  8
Semi-Volatile Organic 
Compounds

WB RM  8 Benzoic acid 4.E-04
WB RM  8 Benzyl alcohol 2.E-04 2.E-04
WB RM  8 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  8 Dibenzofuran 1.E-04 1.E-04
WB RM  8 Hexachlorobenzene 1.E-02 1.E-02
WB RM  8 Hexachlorobutadiene 5.E-04 5.E-04
WB RM  8 Phenols
WB RM  8 4-Methylphenol 6.E-03 6.E-03 6.E-03
WB RM  8 4-Nitrophenol 7.E-03 7.E-03 7.E-03
WB RM  8 Phenol ND
WB RM  8 Polychlorinated Biphenyls
WB RM  8 Total Aroclors 2.E+02 2.E+02
WB RM  8 Total PCB Congeners --
WB RM  8 Total PCBs, Adjusted 9.E+01 9.E+01
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  8 Dioxin/Furans
WB RM  8 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB RM  8 Total PCB TEQ 2.E+01 2.E+01
WB RM  8 Total TEQ 3.E+01 3.E+01
WB RM  8 Pesticides
WB RM  8 Aldrin 3.E-03 3.E-03
WB RM  8 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  8 beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB RM  8 Dieldrin 3.E-01 3.E-01
WB RM  8 Endrin 2.E-04 2.E-04
WB RM  8 Endrin aldehyde ND
WB RM  8 Endrin ketone ND
WB RM  8 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB RM  8 Heptachlor ND
WB RM  8 Heptachlor epoxide 3.E-02 3.E-02
WB RM  8 Total Chlordanes 7.E-02 7.E-02
WB RM  8 Total DDD 5.E-01 5.E-01
WB RM  8 Total DDE 1.E+00 1.E+00
WB RM  8 Total DDT 3.E-01 3.E-01
WB RM  8 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 4.E-01 3.E-01 2.E-02 1.E-01 3.E+00 4.E-02 2.E+00 9.E+01 2.E-03 3.E+01
WB RM 8 SIL Metals
WB RM 8 SIL Aluminum 3.E-02 3.E-02
WB RM 8 SIL Antimony ND
WB RM 8 SIL Arsenic, inorganic 2.E-01 2.E-01
WB RM 8 SIL Cadmium 2.E-02 2.E-02
WB RM 8 SIL Chromium 2.E-03
WB RM 8 SIL Copper 8.E-02 8.E-02
WB RM 8 SIL Lead --
WB RM 8 SIL Manganese 4.E-02 4.E-02
WB RM 8 SIL Mercury 2.E+00 2.E+00
WB RM 8 SIL Nickel ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Selenium ND
WB RM 8 SIL Silver ND
WB RM 8 SIL Thallium 2.E-01 2.E-01 2.E-01
WB RM 8 SIL Zinc 2.E-01 2.E-01
WB RM 8 SIL Butyltins
WB RM 8 SIL Dibutyltin ion NA
WB RM 8 SIL Tributyltin ion NA
WB RM 8 SIL PAHs
WB RM 8 SIL 1-Methylnaphthalene NA
WB RM 8 SIL 2-Methylnaphthalene 3.E-02 3.E-02
WB RM 8 SIL Acenaphthene 2.E-03 2.E-03
WB RM 8 SIL Acenaphthylene ND
WB RM 8 SIL Anthracene ND
WB RM 8 SIL Benzo(a)anthracene ND
WB RM 8 SIL Benzo(a)pyrene ND
WB RM 8 SIL Benzo(b)fluoranthene ND
WB RM 8 SIL Benzo(g,h,i)perylene ND
WB RM 8 SIL Benzo(k)fluoranthene ND
WB RM 8 SIL Chrysene ND
WB RM 8 SIL Dibenzo(a,h)anthracene ND
WB RM 8 SIL Dibenzothiophene NA
WB RM 8 SIL Fluoranthene ND
WB RM 8 SIL Fluorene ND
WB RM 8 SIL Indeno(1,2,3-cd)pyrene ND
WB RM 8 SIL Naphthalene ND
WB RM 8 SIL Phenanthrene ND
WB RM 8 SIL Pyrene ND
WB RM 8 SIL Total Carcinogenic PAHs --
WB RM 8 SIL Phthalates
WB RM 8 SIL Bis(2-ethylhexyl) phthalate ND
WB RM 8 SIL Dibutyl phthalate ND
WB RM 8 SIL Diethyl phthalate ND
WB RM 8 SIL Di-n-octyl phthalate ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL
Semi-Volatile Organic 
Compounds

WB RM 8 SIL Benzoic acid ND
WB RM 8 SIL Benzyl alcohol ND
WB RM 8 SIL Bis(2-chloroethoxy) methane ND
WB RM 8 SIL Dibenzofuran ND
WB RM 8 SIL Hexachlorobenzene ND
WB RM 8 SIL Hexachlorobutadiene ND
WB RM 8 SIL Phenols
WB RM 8 SIL 4-Methylphenol ND
WB RM 8 SIL 4-Nitrophenol ND
WB RM 8 SIL Phenol ND
WB RM 8 SIL Polychlorinated Biphenyls
WB RM 8 SIL Total Aroclors 6.E+02 6.E+02
WB RM 8 SIL Total PCB Congeners --
WB RM 8 SIL Total PCBs, Adjusted 6.E+02 6.E+02
WB RM 8 SIL Dioxin/Furans
WB RM 8 SIL Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB RM 8 SIL Total PCB TEQ 4.E+01 4.E+01
WB RM 8 SIL Total TEQ 6.E+01 6.E+01
WB RM 8 SIL Pesticides
WB RM 8 SIL Aldrin ND
WB RM 8 SIL alpha-Hexachlorocyclohexane ND
WB RM 8 SIL beta-Hexachlorocyclohexane ND
WB RM 8 SIL Dieldrin ND
WB RM 8 SIL Endrin ND
WB RM 8 SIL Endrin aldehyde ND
WB RM 8 SIL Endrin ketone ND
WB RM 8 SIL gamma-Hexachlorocyclohexane ND
WB RM 8 SIL Heptachlor ND
WB RM 8 SIL Heptachlor epoxide ND
WB RM 8 SIL Total Chlordanes ND
WB RM 8 SIL Total DDD 2.E-01 2.E-01
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM 8 SIL Total DDE 6.E-01 6.E-01
WB RM 8 SIL Total DDT 5.E-02 5.E-02
WB RM 8 SIL Total Endosulfan 1.E-02 1.E-02 1.E-02 1.E-02

Exposure Point Total 4.E-01 2.E-01 2.E-02 8.E-02 2.E+00 1.E-02 1.E+00 6.E+02 3.E-02 6.E+01
WB RM  9 Metals
WB RM  9 Aluminum 3.E-02 3.E-02
WB RM  9 Antimony 3.E-02 3.E-02
WB RM  9 Arsenic, inorganic 3.E-01 3.E-01
WB RM  9 Cadmium 8.E-03 8.E-03
WB RM  9 Chromium 6.E-04
WB RM  9 Copper 1.E-01 1.E-01
WB RM  9 Lead --
WB RM  9 Manganese 8.E-02 8.E-02
WB RM  9 Mercury 5.E+00 5.E+00
WB RM  9 Nickel 2.E-02 2.E-02
WB RM  9 Selenium 1.E-01 1.E-01
WB RM  9 Silver 1.E-03 1.E-03
WB RM  9 Thallium 2.E-01 2.E-01 2.E-01
WB RM  9 Zinc 2.E-01 2.E-01
WB RM  9 Butyltins
WB RM  9 Dibutyltin ion 6.E-03 6.E-03
WB RM  9 Tributyltin ion ND
WB RM  9 PAHs
WB RM  9 1-Methylnaphthalene 1.E-04
WB RM  9 2-Methylnaphthalene 4.E-03 4.E-03
WB RM  9 Acenaphthene 3.E-04 3.E-04
WB RM  9 Acenaphthylene 5.E-05 5.E-05
WB RM  9 Anthracene 2.E-05
WB RM  9 Benzo(a)anthracene --
WB RM  9 Benzo(a)pyrene --
WB RM  9 Benzo(b)fluoranthene --
WB RM  9 Benzo(g,h,i)perylene 1.E-04 1.E-04
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 Benzo(k)fluoranthene --
WB RM  9 Chrysene --
WB RM  9 Dibenzo(a,h)anthracene ND
WB RM  9 Dibenzothiophene 1.E-04 1.E-04
WB RM  9 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
WB RM  9 Fluorene 4.E-04 4.E-04
WB RM  9 Indeno(1,2,3-cd)pyrene --
WB RM  9 Naphthalene 8.E-04 8.E-04
WB RM  9 Phenanthrene 1.E-03 1.E-03
WB RM  9 Pyrene 2.E-04 2.E-04
WB RM  9 Total Carcinogenic PAHs --
WB RM  9 Phthalates
WB RM  9 Bis(2-ethylhexyl) phthalate ND
WB RM  9 Dibutyl phthalate ND
WB RM  9 Diethyl phthalate ND
WB RM  9 Di-n-octyl phthalate ND

WB RM  9
Semi-Volatile Organic 
Compounds

WB RM  9 Benzoic acid 3.E-04
WB RM  9 Benzyl alcohol 2.E-04 2.E-04
WB RM  9 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  9 Dibenzofuran 2.E-04 2.E-04
WB RM  9 Hexachlorobenzene 1.E-02 1.E-02
WB RM  9 Hexachlorobutadiene ND
WB RM  9 Phenols
WB RM  9 4-Methylphenol 7.E-03 7.E-03 7.E-03
WB RM  9 4-Nitrophenol ND
WB RM  9 Phenol ND
WB RM  9 Polychlorinated Biphenyls
WB RM  9 Total Aroclors 2.E+02 2.E+02
WB RM  9 Total PCB Congeners --
WB RM  9 Total PCBs, Adjusted 1.E+02 1.E+02
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  9 Dioxin/Furans
WB RM  9 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB RM  9 Total PCB TEQ 3.E+01 3.E+01
WB RM  9 Total TEQ 5.E+01 5.E+01
WB RM  9 Pesticides
WB RM  9 Aldrin 5.E-03 5.E-03
WB RM  9 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB RM  9 beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB RM  9 Dieldrin 2.E-01 2.E-01
WB RM  9 Endrin 3.E-04 3.E-04
WB RM  9 Endrin aldehyde ND
WB RM  9 Endrin ketone 6.E-05 6.E-05
WB RM  9 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB RM  9 Heptachlor ND
WB RM  9 Heptachlor epoxide 4.E-02 4.E-02
WB RM  9 Total Chlordanes 1.E-01 1.E-01
WB RM  9 Total DDD 2.E-01 2.E-01
WB RM  9 Total DDE 9.E-01 9.E-01
WB RM  9 Total DDT 3.E-02 3.E-02
WB RM  9 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 4.E-01 3.E-01 1.E-02 1.E-01 5.E+00 2.E-01 2.E+00 1.E+02 4.E-03 5.E+01
WB RM  10 Metals
WB RM  10 Aluminum 3.E-02 3.E-02
WB RM  10 Antimony 3.E+01 3.E+01
WB RM  10 Arsenic, inorganic 3.E-01 3.E-01
WB RM  10 Cadmium 4.E-01 4.E-01
WB RM  10 Chromium 4.E-04
WB RM  10 Copper 1.E-01 1.E-01
WB RM  10 Lead --
WB RM  10 Manganese 7.E-02 7.E-02
WB RM  10 Mercury 4.E+00 4.E+00
WB RM  10 Nickel 3.E-02 3.E-02
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Selenium ND
WB RM  10 Silver 3.E-02 3.E-02
WB RM  10 Thallium 2.E-01 2.E-01 2.E-01
WB RM  10 Zinc 2.E-01 2.E-01
WB RM  10 Butyltins
WB RM  10 Dibutyltin ion 5.E-03 5.E-03
WB RM  10 Tributyltin ion ND
WB RM  10 PAHs
WB RM  10 1-Methylnaphthalene 2.E-04
WB RM  10 2-Methylnaphthalene 4.E-03 4.E-03
WB RM  10 Acenaphthene 4.E-04 4.E-04
WB RM  10 Acenaphthylene 1.E-05 1.E-05
WB RM  10 Anthracene 7.E-06
WB RM  10 Benzo(a)anthracene ND
WB RM  10 Benzo(a)pyrene ND
WB RM  10 Benzo(b)fluoranthene ND
WB RM  10 Benzo(g,h,i)perylene ND
WB RM  10 Benzo(k)fluoranthene ND
WB RM  10 Chrysene ND
WB RM  10 Dibenzo(a,h)anthracene ND
WB RM  10 Dibenzothiophene ND
WB RM  10 Fluoranthene ND
WB RM  10 Fluorene 4.E-04 4.E-04
WB RM  10 Indeno(1,2,3-cd)pyrene ND
WB RM  10 Naphthalene 5.E-04 5.E-04
WB RM  10 Phenanthrene 7.E-04 7.E-04
WB RM  10 Pyrene ND
WB RM  10 Total Carcinogenic PAHs --
WB RM  10 Phthalates
WB RM  10 Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
WB RM  10 Dibutyl phthalate ND
WB RM  10 Diethyl phthalate ND
WB RM  10 Di-n-octyl phthalate ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10
Semi-Volatile Organic 
Compounds

WB RM  10 Benzoic acid 4.E-04
WB RM  10 Benzyl alcohol 2.E-04 2.E-04
WB RM  10 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB RM  10 Dibenzofuran 2.E-04 2.E-04
WB RM  10 Hexachlorobenzene 9.E-03 9.E-03
WB RM  10 Hexachlorobutadiene 4.E-05 4.E-05
WB RM  10 Phenols
WB RM  10 4-Methylphenol 7.E-03 7.E-03 7.E-03
WB RM  10 4-Nitrophenol ND
WB RM  10 Phenol 2.E-03 2.E-03 2.E-03
WB RM  10 Polychlorinated Biphenyls
WB RM  10 Total Aroclors NA
WB RM  10 Total PCB Congeners --
WB RM  10 Total PCBs, Adjusted 1.E+02 1.E+02
WB RM  10 Dioxin/Furans
WB RM  10 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB RM  10 Total PCB TEQ 2.E+01 2.E+01
WB RM  10 Total TEQ 3.E+01 3.E+01
WB RM  10 Pesticides
WB RM  10 Aldrin 3.E-03 3.E-03
WB RM  10 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB RM  10 beta-Hexachlorocyclohexane ND
WB RM  10 Dieldrin 1.E-01 1.E-01
WB RM  10 Endrin 2.E-04 2.E-04
WB RM  10 Endrin aldehyde 7.E-05 7.E-05
WB RM  10 Endrin ketone 1.E-04 1.E-04
WB RM  10 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB RM  10 Heptachlor 9.E-05 9.E-05
WB RM  10 Heptachlor epoxide 3.E-02 3.E-02
WB RM  10 Total Chlordanes 8.E-02 8.E-02
WB RM  10 Total DDD 2.E-01 2.E-01
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  10 Total DDE 6.E-01 6.E-01
WB RM  10 Total DDT 2.E-01 2.E-01
WB RM  10 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E+01 3.E-01 4.E-01 1.E-01 4.E+00 4.E-02 2.E+00 1.E+02 4.E-03 3.E+01 2.E-03
WB RM  11 Metals
WB RM  11 Aluminum 2.E-02 2.E-02
WB RM  11 Antimony ND
WB RM  11 Arsenic, inorganic 3.E-01 3.E-01
WB RM  11 Cadmium 3.E-02 3.E-02
WB RM  11 Chromium ND
WB RM  11 Copper 1.E-01 1.E-01
WB RM  11 Lead --
WB RM  11 Manganese 6.E-02 6.E-02
WB RM  11 Mercury 4.E+00 4.E+00
WB RM  11 Nickel 3.E-02 3.E-02
WB RM  11 Selenium 5.E-01 5.E-01
WB RM  11 Silver 3.E-03 3.E-03
WB RM  11 Thallium 2.E-01 2.E-01 2.E-01
WB RM  11 Zinc 2.E-01 2.E-01
WB RM  11 Butyltins
WB RM  11 Dibutyltin ion 5.E-03 5.E-03
WB RM  11 Tributyltin ion ND
WB RM  11 PAHs
WB RM  11 1-Methylnaphthalene 7.E-05
WB RM  11 2-Methylnaphthalene 2.E-03 2.E-03
WB RM  11 Acenaphthene 2.E-04 2.E-04
WB RM  11 Acenaphthylene 9.E-06 9.E-06
WB RM  11 Anthracene 1.E-05
WB RM  11 Benzo(a)anthracene ND
WB RM  11 Benzo(a)pyrene ND
WB RM  11 Benzo(b)fluoranthene ND
WB RM  11 Benzo(g,h,i)perylene ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Benzo(k)fluoranthene ND
WB RM  11 Chrysene ND
WB RM  11 Dibenzo(a,h)anthracene ND
WB RM  11 Dibenzothiophene 6.E-05 6.E-05
WB RM  11 Fluoranthene ND
WB RM  11 Fluorene 4.E-04 4.E-04
WB RM  11 Indeno(1,2,3-cd)pyrene ND
WB RM  11 Naphthalene 3.E-04 3.E-04
WB RM  11 Phenanthrene 9.E-04 9.E-04
WB RM  11 Pyrene ND
WB RM  11 Total Carcinogenic PAHs --
WB RM  11 Phthalates
WB RM  11 Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
WB RM  11 Dibutyl phthalate 1.E-03 1.E-03
WB RM  11 Diethyl phthalate ND
WB RM  11 Di-n-octyl phthalate ND

WB RM  11
Semi-Volatile Organic 
Compounds

WB RM  11 Benzoic acid 5.E-04
WB RM  11 Benzyl alcohol 1.E-04 1.E-04
WB RM  11 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB RM  11 Dibenzofuran 3.E-04 3.E-04
WB RM  11 Hexachlorobenzene 1.E-02 1.E-02
WB RM  11 Hexachlorobutadiene 2.E-05 2.E-05
WB RM  11 Phenols
WB RM  11 4-Methylphenol ND
WB RM  11 4-Nitrophenol 7.E-03 7.E-03 7.E-03
WB RM  11 Phenol ND
WB RM  11 Polychlorinated Biphenyls
WB RM  11 Total Aroclors NA
WB RM  11 Total PCB Congeners --
WB RM  11 Total PCBs, Adjusted 7.E+02 7.E+02
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB RM  11 Dioxin/Furans
WB RM  11 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB RM  11 Total PCB TEQ 8.E+01 8.E+01
WB RM  11 Total TEQ 9.E+01 9.E+01
WB RM  11 Pesticides
WB RM  11 Aldrin 2.E-03 2.E-03
WB RM  11 alpha-Hexachlorocyclohexane 9.E-06 9.E-06
WB RM  11 beta-Hexachlorocyclohexane 6.E-05 6.E-05
WB RM  11 Dieldrin 1.E-01 1.E-01
WB RM  11 Endrin 4.E-04 4.E-04
WB RM  11 Endrin aldehyde ND
WB RM  11 Endrin ketone 5.E-05 5.E-05
WB RM  11 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB RM  11 Heptachlor 6.E-05 6.E-05
WB RM  11 Heptachlor epoxide 3.E-02 3.E-02
WB RM  11 Total Chlordanes 7.E-02 7.E-02
WB RM  11 Total DDD 4.E-02 4.E-02
WB RM  11 Total DDE 3.E-01 3.E-01
WB RM  11 Total DDT 4.E-02 4.E-02
WB RM  11 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 3.E-01 4.E-02 1.E-01 4.E+00 6.E-01 1.E+00 7.E+02 2.E-03 9.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-02 2.E-02
WB Study Area Wide Antimony 2.E+00 2.E+00
WB Study Area Wide Arsenic, inorganic 3.E-01 3.E-01
WB Study Area Wide Cadmium 5.E-02 5.E-02
WB Study Area Wide Chromium 8.E-04
WB Study Area Wide Copper 8.E-02 8.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 5.E-02 5.E-02
WB Study Area Wide Mercury 4.E+00 4.E+00
WB Study Area Wide Nickel 2.E-02 2.E-02
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Selenium 1.E-01 1.E-01
WB Study Area Wide Silver 3.E-03 3.E-03
WB Study Area Wide Thallium 3.E-01 3.E-01 3.E-01
WB Study Area Wide Zinc 2.E-01 2.E-01
WB Study Area Wide Butyltins
WB Study Area Wide Dibutyltin ion 7.E-03 7.E-03
WB Study Area Wide Tributyltin ion 1.E-02 1.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 1.E-04
WB Study Area Wide 2-Methylnaphthalene 1.E-02 1.E-02
WB Study Area Wide Acenaphthene 1.E-03 1.E-03
WB Study Area Wide Acenaphthylene 5.E-05 5.E-05
WB Study Area Wide Anthracene 2.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 5.E-05 5.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Chrysene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 2.E-04 2.E-04
WB Study Area Wide Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB Study Area Wide Fluorene 1.E-03 1.E-03
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 2.E-03 2.E-03
WB Study Area Wide Phenanthrene 2.E-03 2.E-03
WB Study Area Wide Pyrene 1.E-03 1.E-03
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 8.E-01 8.E-01
WB Study Area Wide Dibutyl phthalate 7.E-04 7.E-04
WB Study Area Wide Diethyl phthalate 5.E-05 5.E-05
WB Study Area Wide Di-n-octyl phthalate 7.E-03 7.E-03
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide
Semi-Volatile Organic 
Compounds

WB Study Area Wide Benzoic acid 4.E-04
WB Study Area Wide Benzyl alcohol 2.E-04 2.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB Study Area Wide Dibenzofuran 1.E-03 1.E-03
WB Study Area Wide Hexachlorobenzene 1.E-02 1.E-02
WB Study Area Wide Hexachlorobutadiene 6.E-04 6.E-04
WB Study Area Wide Phenols
WB Study Area Wide 4-Methylphenol 4.E-03 4.E-03 4.E-03
WB Study Area Wide 4-Nitrophenol 6.E-03 6.E-03 6.E-03
WB Study Area Wide Phenol 6.E-04 6.E-04 6.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 2.E+02 2.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 2.E+02 2.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB Study Area Wide Total PCB TEQ 3.E+01 3.E+01
WB Study Area Wide Total TEQ 5.E+01 5.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 3.E-03 3.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB Study Area Wide beta-Hexachlorocyclohexane 9.E-05 9.E-05
WB Study Area Wide Dieldrin 2.E-01 2.E-01
WB Study Area Wide Endrin 3.E-04 3.E-04
WB Study Area Wide Endrin aldehyde 6.E-05 6.E-05
WB Study Area Wide Endrin ketone 6.E-05 6.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB Study Area Wide Heptachlor 7.E-05 7.E-05
WB Study Area Wide Heptachlor epoxide 3.E-02 3.E-02
WB Study Area Wide Total Chlordanes 8.E-02 8.E-02
WB Study Area Wide Total DDD 4.E-01 4.E-01
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

WB Study Area Wide Total DDE 9.E-01 9.E-01
WB Study Area Wide Total DDT 3.E-01 3.E-01
WB Study Area Wide Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 2.E+00 3.E-01 5.E-02 8.E-02 4.E+00 2.E-01 3.E+00 2.E+02 1.E-02 5.E+01 6.E-04
F RM  2 Metals
F RM  2 Aluminum 6.E-03 6.E-03
F RM  2 Antimony ND
F RM  2 Arsenic, inorganic 5.E-01 5.E-01
F RM  2 Cadmium ND
F RM  2 Chromium 5.E-04
F RM  2 Copper 4.E-02 4.E-02
F RM  2 Lead --
F RM  2 Manganese 1.E-02 1.E-02
F RM  2 Mercury 3.E+00 3.E+00
F RM  2 Nickel 3.E-02 3.E-02
F RM  2 Selenium ND
F RM  2 Silver 2.E-03 2.E-03
F RM  2 Thallium 4.E-01 4.E-01 4.E-01
F RM  2 Zinc 1.E-01 1.E-01
F RM  2 Butyltins
F RM  2 Dibutyltin ion 4.E-03 4.E-03
F RM  2 Tributyltin ion ND
F RM  2 PAHs
F RM  2 1-Methylnaphthalene 7.E-05
F RM  2 2-Methylnaphthalene 1.E-03 1.E-03
F RM  2 Acenaphthene ND
F RM  2 Acenaphthylene 2.E-05 2.E-05
F RM  2 Anthracene 8.E-06
F RM  2 Benzo(a)anthracene ND
F RM  2 Benzo(a)pyrene ND
F RM  2 Benzo(b)fluoranthene ND
F RM  2 Benzo(g,h,i)perylene ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 Benzo(k)fluoranthene ND
F RM  2 Chrysene ND
F RM  2 Dibenzo(a,h)anthracene ND
F RM  2 Dibenzothiophene 3.E-05 3.E-05
F RM  2 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F RM  2 Fluorene ND
F RM  2 Indeno(1,2,3-cd)pyrene ND
F RM  2 Naphthalene 2.E-04 2.E-04
F RM  2 Phenanthrene ND
F RM  2 Pyrene ND
F RM  2 Total Carcinogenic PAHs --
F RM  2 Phthalates
F RM  2 Bis(2-ethylhexyl) phthalate ND
F RM  2 Dibutyl phthalate ND
F RM  2 Diethyl phthalate ND

F RM  2
Semi-Volatile Organic 
Compounds

F RM  2 Benzyl alcohol ND
F RM  2 Hexachlorobenzene 2.E-03 2.E-03
F RM  2 Hexachlorobutadiene ND
F RM  2 Phenols
F RM  2 4-Nitrophenol ND
F RM  2 Polychlorinated Biphenyls
F RM  2 Total Aroclors NA
F RM  2 Total PCB Congeners --
F RM  2 Total PCBs, Adjusted 4.E+01 4.E+01
F RM  2 Dioxin/Furans
F RM  2 Total Dioxin/Furan TEQ 9.E-01 9.E-01
F RM  2 Total PCB TEQ 7.E+00 7.E+00
F RM  2 Total TEQ 8.E+00 8.E+00
F RM  2 Pesticides
F RM  2 Aldrin 9.E-04 9.E-04
F RM  2 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  2 beta-Hexachlorocyclohexane ND
F RM  2 Dieldrin 3.E-02 3.E-02
F RM  2 Endrin 9.E-05 9.E-05
F RM  2 Endrin aldehyde ND
F RM  2 Endrin ketone ND
F RM  2 gamma-Hexachlorocyclohexane ND
F RM  2 Heptachlor ND
F RM  2 Heptachlor epoxide 8.E-03 8.E-03
F RM  2 Total Chlordanes 1.E-02 1.E-02
F RM  2 Total DDD 2.E-02 2.E-02
F RM  2 Total DDE 9.E-02 9.E-02
F RM  2 Total DDT 6.E-03 6.E-03
F RM  2 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 5.E-01 5.E-01 2.E-04 4.E-02 3.E+00 3.E-02 6.E-01 4.E+01 1.E-03 8.E+00
F RM  3 Metals
F RM  3 Aluminum 7.E-03 7.E-03
F RM  3 Antimony ND
F RM  3 Arsenic, inorganic 4.E-01 4.E-01
F RM  3 Cadmium ND
F RM  3 Chromium ND
F RM  3 Copper 5.E-02 5.E-02
F RM  3 Lead --
F RM  3 Manganese 8.E-03 8.E-03
F RM  3 Mercury 6.E+00 6.E+00
F RM  3 Nickel 2.E-02 2.E-02
F RM  3 Selenium ND
F RM  3 Silver ND
F RM  3 Thallium 5.E-01 5.E-01 5.E-01
F RM  3 Zinc 1.E-01 1.E-01
F RM  3 Butyltins
F RM  3 Dibutyltin ion 5.E-03 5.E-03
F RM  3 Tributyltin ion 5.E-03 5.E-03
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 PAHs
F RM  3 1-Methylnaphthalene 1.E-04
F RM  3 2-Methylnaphthalene 2.E-03 2.E-03
F RM  3 Acenaphthene ND
F RM  3 Acenaphthylene 6.E-06 6.E-06
F RM  3 Anthracene 5.E-06
F RM  3 Benzo(a)anthracene --
F RM  3 Benzo(a)pyrene ND
F RM  3 Benzo(b)fluoranthene ND
F RM  3 Benzo(g,h,i)perylene ND
F RM  3 Benzo(k)fluoranthene ND
F RM  3 Chrysene --
F RM  3 Dibenzo(a,h)anthracene ND
F RM  3 Dibenzothiophene 3.E-05 3.E-05
F RM  3 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F RM  3 Fluorene ND
F RM  3 Indeno(1,2,3-cd)pyrene ND
F RM  3 Naphthalene 2.E-04 2.E-04
F RM  3 Phenanthrene 2.E-04 2.E-04
F RM  3 Pyrene 3.E-04 3.E-04
F RM  3 Total Carcinogenic PAHs --
F RM  3 Phthalates
F RM  3 Bis(2-ethylhexyl) phthalate ND
F RM  3 Dibutyl phthalate ND
F RM  3 Diethyl phthalate ND

F RM  3
Semi-Volatile Organic 
Compounds

F RM  3 Benzyl alcohol ND
F RM  3 Hexachlorobenzene 2.E-03 2.E-03
F RM  3 Hexachlorobutadiene 6.E-05 6.E-05
F RM  3 Phenols
F RM  3 4-Nitrophenol ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  3 Polychlorinated Biphenyls
F RM  3 Total Aroclors 1.E+01 1.E+01
F RM  3 Total PCB Congeners --
F RM  3 Total PCBs, Adjusted 6.E+00 6.E+00
F RM  3 Dioxin/Furans
F RM  3 Total Dioxin/Furan TEQ 9.E-01 9.E-01
F RM  3 Total PCB TEQ 1.E+00 1.E+00
F RM  3 Total TEQ 2.E+00 2.E+00
F RM  3 Pesticides
F RM  3 Aldrin 7.E-04 7.E-04
F RM  3 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F RM  3 beta-Hexachlorocyclohexane 1.E-02 1.E-02
F RM  3 Dieldrin 1.E-01 1.E-01
F RM  3 Endrin ND
F RM  3 Endrin aldehyde 9.E-03 9.E-03
F RM  3 Endrin ketone ND
F RM  3 gamma-Hexachlorocyclohexane ND
F RM  3 Heptachlor ND
F RM  3 Heptachlor epoxide 7.E-03 7.E-03
F RM  3 Total Chlordanes 3.E-02 3.E-02
F RM  3 Total DDD 3.E-02 3.E-02
F RM  3 Total DDE 1.E-01 1.E-01
F RM  3 Total DDT 4.E-02 4.E-02
F RM  3 Total Endosulfan ND

Exposure Point Total 6.E-01 4.E-01 9.E-04 5.E-02 6.E+00 2.E-02 8.E-01 6.E+00 2.E-03 2.E+00
F RM  4 Metals
F RM  4 Aluminum 4.E-03 4.E-03
F RM  4 Antimony ND
F RM  4 Arsenic, inorganic 3.E-01 3.E-01
F RM  4 Cadmium ND
F RM  4 Chromium ND
F RM  4 Copper 3.E-02 3.E-02
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Lead --
F RM  4 Manganese 1.E-02 1.E-02
F RM  4 Mercury 8.E+00 8.E+00
F RM  4 Nickel 1.E-02 1.E-02
F RM  4 Selenium ND
F RM  4 Silver ND
F RM  4 Thallium 2.E-01 2.E-01 2.E-01
F RM  4 Zinc 1.E-01 1.E-01
F RM  4 Butyltins
F RM  4 Dibutyltin ion 7.E-03 7.E-03
F RM  4 Tributyltin ion 7.E-03 7.E-03
F RM  4 PAHs
F RM  4 1-Methylnaphthalene 3.E-05
F RM  4 2-Methylnaphthalene 7.E-04 7.E-04
F RM  4 Acenaphthene ND
F RM  4 Acenaphthylene 2.E-05 2.E-05
F RM  4 Anthracene 7.E-06
F RM  4 Benzo(a)anthracene --
F RM  4 Benzo(a)pyrene --
F RM  4 Benzo(b)fluoranthene --
F RM  4 Benzo(g,h,i)perylene 3.E-05 3.E-05
F RM  4 Benzo(k)fluoranthene --
F RM  4 Chrysene --
F RM  4 Dibenzo(a,h)anthracene --
F RM  4 Dibenzothiophene 5.E-05 5.E-05
F RM  4 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F RM  4 Fluorene ND
F RM  4 Indeno(1,2,3-cd)pyrene --
F RM  4 Naphthalene 2.E-04 2.E-04
F RM  4 Phenanthrene 4.E-04 4.E-04
F RM  4 Pyrene ND
F RM  4 Total Carcinogenic PAHs --
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Phthalates
F RM  4 Bis(2-ethylhexyl) phthalate ND
F RM  4 Dibutyl phthalate 1.E-03 1.E-03
F RM  4 Diethyl phthalate 5.E-05 5.E-05

F RM  4
Semi-Volatile Organic 
Compounds

F RM  4 Benzyl alcohol 2.E-04 2.E-04
F RM  4 Hexachlorobenzene 2.E-03 2.E-03
F RM  4 Hexachlorobutadiene 4.E-05 4.E-05
F RM  4 Phenols
F RM  4 4-Nitrophenol 7.E-03 7.E-03 7.E-03
F RM  4 Polychlorinated Biphenyls
F RM  4 Total Aroclors NA
F RM  4 Total PCB Congeners --
F RM  4 Total PCBs, Adjusted 3.E+01 3.E+01
F RM  4 Dioxin/Furans
F RM  4 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  4 Total PCB TEQ 3.E+00 3.E+00
F RM  4 Total TEQ 5.E+00 5.E+00
F RM  4 Pesticides
F RM  4 Aldrin 5.E-04 5.E-04
F RM  4 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F RM  4 beta-Hexachlorocyclohexane 1.E-05 1.E-05
F RM  4 Dieldrin 3.E-02 3.E-02
F RM  4 Endrin ND
F RM  4 Endrin aldehyde ND
F RM  4 Endrin ketone ND
F RM  4 gamma-Hexachlorocyclohexane ND
F RM  4 Heptachlor ND
F RM  4 Heptachlor epoxide 6.E-03 6.E-03
F RM  4 Total Chlordanes 2.E-02 2.E-02
F RM  4 Total DDD 3.E-02 3.E-02
F RM  4 Total DDE 9.E-02 9.E-02
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  4 Total DDT 1.E-02 1.E-02
F RM  4 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-01 3.E-01 7.E-04 3.E-02 8.E+00 2.E-02 4.E-01 3.E+01 7.E-04 5.E+00
F RM  5 Metals
F RM  5 Aluminum 1.E-02 1.E-02
F RM  5 Antimony ND
F RM  5 Arsenic, inorganic 3.E-01 3.E-01
F RM  5 Cadmium ND
F RM  5 Chromium ND
F RM  5 Copper 7.E-02 7.E-02
F RM  5 Lead --
F RM  5 Manganese 7.E-03 7.E-03
F RM  5 Mercury 6.E+00 6.E+00
F RM  5 Nickel 3.E-02 3.E-02
F RM  5 Selenium ND
F RM  5 Silver ND
F RM  5 Thallium 2.E-01 2.E-01 2.E-01
F RM  5 Zinc 1.E-01 1.E-01
F RM  5 Butyltins
F RM  5 Dibutyltin ion 1.E-02 1.E-02
F RM  5 Tributyltin ion ND
F RM  5 PAHs
F RM  5 1-Methylnaphthalene 3.E-05
F RM  5 2-Methylnaphthalene 9.E-04 9.E-04
F RM  5 Acenaphthene ND
F RM  5 Acenaphthylene 9.E-05 9.E-05
F RM  5 Anthracene 3.E-05
F RM  5 Benzo(a)anthracene --
F RM  5 Benzo(a)pyrene --
F RM  5 Benzo(b)fluoranthene --
F RM  5 Benzo(g,h,i)perylene 3.E-04 3.E-04
F RM  5 Benzo(k)fluoranthene --
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Chrysene --
F RM  5 Dibenzo(a,h)anthracene --
F RM  5 Dibenzothiophene 2.E-04 2.E-04
F RM  5 Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
F RM  5 Fluorene 2.E-04 2.E-04
F RM  5 Indeno(1,2,3-cd)pyrene --
F RM  5 Naphthalene 6.E-04 6.E-04
F RM  5 Phenanthrene 2.E-03 2.E-03
F RM  5 Pyrene 1.E-03 1.E-03
F RM  5 Total Carcinogenic PAHs --
F RM  5 Phthalates
F RM  5 Bis(2-ethylhexyl) phthalate ND
F RM  5 Dibutyl phthalate ND
F RM  5 Diethyl phthalate ND

F RM  5
Semi-Volatile Organic 
Compounds

F RM  5 Benzyl alcohol 2.E-04 2.E-04
F RM  5 Hexachlorobenzene 2.E-03 2.E-03
F RM  5 Hexachlorobutadiene ND
F RM  5 Phenols
F RM  5 4-Nitrophenol ND
F RM  5 Polychlorinated Biphenyls
F RM  5 Total Aroclors 9.E+00 9.E+00
F RM  5 Total PCB Congeners --
F RM  5 Total PCBs, Adjusted 6.E+00 6.E+00
F RM  5 Dioxin/Furans
F RM  5 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  5 Total PCB TEQ 1.E+00 1.E+00
F RM  5 Total TEQ 2.E+00 2.E+00
F RM  5 Pesticides
F RM  5 Aldrin ND
F RM  5 alpha-Hexachlorocyclohexane ND
F RM  5 beta-Hexachlorocyclohexane ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  5 Dieldrin 3.E-02 3.E-02
F RM  5 Endrin ND
F RM  5 Endrin aldehyde 1.E-02 1.E-02
F RM  5 Endrin ketone ND
F RM  5 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
F RM  5 Heptachlor ND
F RM  5 Heptachlor epoxide 6.E-03 6.E-03
F RM  5 Total Chlordanes 1.E-02 1.E-02
F RM  5 Total DDD 4.E-02 4.E-02
F RM  5 Total DDE 1.E-01 1.E-01
F RM  5 Total DDT 5.E-02 5.E-02
F RM  5 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 3.E-01 3.E-01 4.E-03 7.E-02 6.E+00 3.E-02 5.E-01 6.E+00 9.E-04 2.E+00
F RM  6 Metals
F RM  6 Aluminum 1.E-02 1.E-02
F RM  6 Antimony ND
F RM  6 Arsenic, inorganic 2.E-01 2.E-01
F RM  6 Cadmium 4.E-03 4.E-03
F RM  6 Chromium ND
F RM  6 Copper 3.E-02 3.E-02
F RM  6 Lead --
F RM  6 Manganese 9.E-03 9.E-03
F RM  6 Mercury 4.E+00 4.E+00
F RM  6 Nickel 7.E-03 7.E-03
F RM  6 Selenium ND
F RM  6 Silver ND
F RM  6 Thallium 2.E-01 2.E-01 2.E-01
F RM  6 Zinc 1.E-01 1.E-01
F RM  6 Butyltins
F RM  6 Dibutyltin ion 1.E-02 1.E-02
F RM  6 Tributyltin ion 6.E-03 6.E-03
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 PAHs
F RM  6 1-Methylnaphthalene 5.E-05
F RM  6 2-Methylnaphthalene 1.E-03 1.E-03
F RM  6 Acenaphthene 2.E-04 2.E-04
F RM  6 Acenaphthylene 2.E-05 2.E-05
F RM  6 Anthracene 9.E-06
F RM  6 Benzo(a)anthracene --
F RM  6 Benzo(a)pyrene --
F RM  6 Benzo(b)fluoranthene --
F RM  6 Benzo(g,h,i)perylene 8.E-06 8.E-06
F RM  6 Benzo(k)fluoranthene --
F RM  6 Chrysene --
F RM  6 Dibenzo(a,h)anthracene ND
F RM  6 Dibenzothiophene 1.E-04 1.E-04
F RM  6 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  6 Fluorene 2.E-04 2.E-04
F RM  6 Indeno(1,2,3-cd)pyrene --
F RM  6 Naphthalene 4.E-04 4.E-04
F RM  6 Phenanthrene 5.E-04 5.E-04
F RM  6 Pyrene ND
F RM  6 Total Carcinogenic PAHs --
F RM  6 Phthalates
F RM  6 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F RM  6 Dibutyl phthalate ND
F RM  6 Diethyl phthalate ND

F RM  6
Semi-Volatile Organic 
Compounds

F RM  6 Benzyl alcohol ND
F RM  6 Hexachlorobenzene 1.E-03 1.E-03
F RM  6 Hexachlorobutadiene ND
F RM  6 Phenols
F RM  6 4-Nitrophenol ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  6 Polychlorinated Biphenyls
F RM  6 Total Aroclors 8.E+00 8.E+00
F RM  6 Total PCB Congeners --
F RM  6 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  6 Dioxin/Furans
F RM  6 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  6 Total PCB TEQ 1.E+00 1.E+00
F RM  6 Total TEQ 2.E+00 2.E+00
F RM  6 Pesticides
F RM  6 Aldrin ND
F RM  6 alpha-Hexachlorocyclohexane ND
F RM  6 beta-Hexachlorocyclohexane ND
F RM  6 Dieldrin 2.E-02 2.E-02
F RM  6 Endrin 3.E-05 3.E-05
F RM  6 Endrin aldehyde ND
F RM  6 Endrin ketone ND
F RM  6 gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
F RM  6 Heptachlor ND
F RM  6 Heptachlor epoxide 4.E-03 4.E-03
F RM  6 Total Chlordanes 2.E-02 2.E-02
F RM  6 Total DDD 5.E-02 5.E-02
F RM  6 Total DDE 8.E-02 8.E-02
F RM  6 Total DDT 3.E-02 3.E-02
F RM  6 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 3.E-01 2.E-01 5.E-03 3.E-02 4.E+00 7.E-03 4.E-01 1.E+01 1.E-03 2.E+00
F RM  7 Metals
F RM  7 Aluminum 5.E-03 5.E-03
F RM  7 Antimony ND
F RM  7 Arsenic, inorganic 2.E-01 2.E-01
F RM  7 Cadmium ND
F RM  7 Chromium ND
F RM  7 Copper 4.E-02 4.E-02
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Lead --
F RM  7 Manganese 1.E-02 1.E-02
F RM  7 Mercury 9.E+00 9.E+00
F RM  7 Nickel 9.E-03 9.E-03
F RM  7 Selenium ND
F RM  7 Silver ND
F RM  7 Thallium 2.E-01 2.E-01 2.E-01
F RM  7 Zinc 1.E-01 1.E-01
F RM  7 Butyltins
F RM  7 Dibutyltin ion 6.E-03 6.E-03
F RM  7 Tributyltin ion 4.E-03 4.E-03
F RM  7 PAHs
F RM  7 1-Methylnaphthalene 3.E-05
F RM  7 2-Methylnaphthalene 5.E-04 5.E-04
F RM  7 Acenaphthene 1.E-04 1.E-04
F RM  7 Acenaphthylene 1.E-05 1.E-05
F RM  7 Anthracene 6.E-06
F RM  7 Benzo(a)anthracene --
F RM  7 Benzo(a)pyrene ND
F RM  7 Benzo(b)fluoranthene --
F RM  7 Benzo(g,h,i)perylene 9.E-06 9.E-06
F RM  7 Benzo(k)fluoranthene --
F RM  7 Chrysene --
F RM  7 Dibenzo(a,h)anthracene ND
F RM  7 Dibenzothiophene 5.E-05 5.E-05
F RM  7 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F RM  7 Fluorene 9.E-05 9.E-05
F RM  7 Indeno(1,2,3-cd)pyrene --
F RM  7 Naphthalene 2.E-04 2.E-04
F RM  7 Phenanthrene 4.E-04 4.E-04
F RM  7 Pyrene ND
F RM  7 Total Carcinogenic PAHs --
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Phthalates
F RM  7 Bis(2-ethylhexyl) phthalate ND
F RM  7 Dibutyl phthalate ND
F RM  7 Diethyl phthalate ND

F RM  7
Semi-Volatile Organic 
Compounds

F RM  7 Benzyl alcohol 2.E-04 2.E-04
F RM  7 Hexachlorobenzene 3.E-03 3.E-03
F RM  7 Hexachlorobutadiene 3.E-04 3.E-04
F RM  7 Phenols
F RM  7 4-Nitrophenol ND
F RM  7 Polychlorinated Biphenyls
F RM  7 Total Aroclors NA
F RM  7 Total PCB Congeners --
F RM  7 Total PCBs, Adjusted 3.E+01 3.E+01
F RM  7 Dioxin/Furans
F RM  7 Total Dioxin/Furan TEQ 2.E+01 2.E+01
F RM  7 Total PCB TEQ 2.E+00 2.E+00
F RM  7 Total TEQ 2.E+01 2.E+01
F RM  7 Pesticides
F RM  7 Aldrin ND
F RM  7 alpha-Hexachlorocyclohexane ND
F RM  7 beta-Hexachlorocyclohexane 3.E-05 3.E-05
F RM  7 Dieldrin 2.E-02 2.E-02
F RM  7 Endrin 4.E-05 4.E-05
F RM  7 Endrin aldehyde ND
F RM  7 Endrin ketone ND
F RM  7 gamma-Hexachlorocyclohexane ND
F RM  7 Heptachlor ND
F RM  7 Heptachlor epoxide 3.E-03 3.E-03
F RM  7 Total Chlordanes 1.E-02 1.E-02
F RM  7 Total DDD 3.E-01 3.E-01
F RM  7 Total DDE 3.E-01 3.E-01
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  7 Total DDT 2.E-01 2.E-01
F RM  7 Total Endosulfan ND

Exposure Point Total 3.E-01 2.E-01 8.E-04 4.E-02 9.E+00 9.E-03 1.E+00 3.E+01 5.E-04 2.E+01
F RM  8 Metals
F RM  8 Aluminum 9.E-03 9.E-03
F RM  8 Antimony ND
F RM  8 Arsenic, inorganic 2.E-01 2.E-01
F RM  8 Cadmium 4.E-03 4.E-03
F RM  8 Chromium ND
F RM  8 Copper 3.E-02 3.E-02
F RM  8 Lead --
F RM  8 Manganese 8.E-03 8.E-03
F RM  8 Mercury 4.E+00 4.E+00
F RM  8 Nickel 7.E-03 7.E-03
F RM  8 Selenium ND
F RM  8 Silver ND
F RM  8 Thallium 2.E-01 2.E-01 2.E-01
F RM  8 Zinc 1.E-01 1.E-01
F RM  8 Butyltins
F RM  8 Dibutyltin ion 4.E-03 4.E-03
F RM  8 Tributyltin ion ND
F RM  8 PAHs
F RM  8 1-Methylnaphthalene 3.E-05
F RM  8 2-Methylnaphthalene 1.E-03 1.E-03
F RM  8 Acenaphthene ND
F RM  8 Acenaphthylene 8.E-05 8.E-05
F RM  8 Anthracene 2.E-05
F RM  8 Benzo(a)anthracene --
F RM  8 Benzo(a)pyrene --
F RM  8 Benzo(b)fluoranthene --
F RM  8 Benzo(g,h,i)perylene 1.E-04 1.E-04
F RM  8 Benzo(k)fluoranthene --
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Chrysene --
F RM  8 Dibenzo(a,h)anthracene --
F RM  8 Dibenzothiophene 1.E-04 1.E-04
F RM  8 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
F RM  8 Fluorene 1.E-04 1.E-04
F RM  8 Indeno(1,2,3-cd)pyrene --
F RM  8 Naphthalene 1.E-03 1.E-03
F RM  8 Phenanthrene 1.E-03 1.E-03
F RM  8 Pyrene 9.E-04 9.E-04
F RM  8 Total Carcinogenic PAHs --
F RM  8 Phthalates
F RM  8 Bis(2-ethylhexyl) phthalate ND
F RM  8 Dibutyl phthalate ND
F RM  8 Diethyl phthalate ND

F RM  8
Semi-Volatile Organic 
Compounds

F RM  8 Benzyl alcohol 2.E-04 2.E-04
F RM  8 Hexachlorobenzene 2.E-03 2.E-03
F RM  8 Hexachlorobutadiene ND
F RM  8 Phenols
F RM  8 4-Nitrophenol ND
F RM  8 Polychlorinated Biphenyls
F RM  8 Total Aroclors 2.E+01 2.E+01
F RM  8 Total PCB Congeners --
F RM  8 Total PCBs, Adjusted 9.E+00 9.E+00
F RM  8 Dioxin/Furans
F RM  8 Total Dioxin/Furan TEQ 2.E+00 2.E+00
F RM  8 Total PCB TEQ 1.E+00 1.E+00
F RM  8 Total TEQ 4.E+00 4.E+00
F RM  8 Pesticides
F RM  8 Aldrin 7.E-04 7.E-04
F RM  8 alpha-Hexachlorocyclohexane ND
F RM  8 beta-Hexachlorocyclohexane ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  8 Dieldrin 5.E-02 5.E-02
F RM  8 Endrin ND
F RM  8 Endrin aldehyde ND
F RM  8 Endrin ketone ND
F RM  8 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F RM  8 Heptachlor ND
F RM  8 Heptachlor epoxide 4.E-03 4.E-03
F RM  8 Total Chlordanes 2.E-02 2.E-02
F RM  8 Total DDD 5.E-02 5.E-02
F RM  8 Total DDE 1.E-01 1.E-01
F RM  8 Total DDT 8.E-02 8.E-02
F RM  8 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 3.E-01 2.E-01 7.E-03 3.E-02 4.E+00 9.E-03 5.E-01 9.E+00 1.E-03 4.E+00
F RM  9 Metals
F RM  9 Aluminum 9.E-03 9.E-03
F RM  9 Antimony 3.E-02 3.E-02
F RM  9 Arsenic, inorganic 2.E-01 2.E-01
F RM  9 Cadmium ND
F RM  9 Chromium 9.E-04
F RM  9 Copper 3.E-02 3.E-02
F RM  9 Lead --
F RM  9 Manganese 8.E-03 8.E-03
F RM  9 Mercury 8.E+00 8.E+00
F RM  9 Nickel 8.E-03 8.E-03
F RM  9 Selenium ND
F RM  9 Silver ND
F RM  9 Thallium 2.E-01 2.E-01 2.E-01
F RM  9 Zinc 1.E-01 1.E-01
F RM  9 Butyltins
F RM  9 Dibutyltin ion 7.E-03 7.E-03
F RM  9 Tributyltin ion ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 PAHs
F RM  9 1-Methylnaphthalene 1.E-05
F RM  9 2-Methylnaphthalene 7.E-04 7.E-04
F RM  9 Acenaphthene ND
F RM  9 Acenaphthylene 2.E-05 2.E-05
F RM  9 Anthracene 7.E-06
F RM  9 Benzo(a)anthracene --
F RM  9 Benzo(a)pyrene --
F RM  9 Benzo(b)fluoranthene --
F RM  9 Benzo(g,h,i)perylene 5.E-05 5.E-05
F RM  9 Benzo(k)fluoranthene --
F RM  9 Chrysene --
F RM  9 Dibenzo(a,h)anthracene ND
F RM  9 Dibenzothiophene 2.E-05 2.E-05
F RM  9 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F RM  9 Fluorene ND
F RM  9 Indeno(1,2,3-cd)pyrene --
F RM  9 Naphthalene 3.E-04 3.E-04
F RM  9 Phenanthrene 5.E-04 5.E-04
F RM  9 Pyrene 2.E-04 2.E-04
F RM  9 Total Carcinogenic PAHs --
F RM  9 Phthalates
F RM  9 Bis(2-ethylhexyl) phthalate 2.E-02 2.E-02
F RM  9 Dibutyl phthalate ND
F RM  9 Diethyl phthalate ND

F RM  9
Semi-Volatile Organic 
Compounds

F RM  9 Benzyl alcohol 2.E-04 2.E-04
F RM  9 Hexachlorobenzene 2.E-03 2.E-03
F RM  9 Hexachlorobutadiene ND
F RM  9 Phenols
F RM  9 4-Nitrophenol ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  9 Polychlorinated Biphenyls
F RM  9 Total Aroclors 1.E+01 1.E+01
F RM  9 Total PCB Congeners --
F RM  9 Total PCBs, Adjusted 1.E+01 1.E+01
F RM  9 Dioxin/Furans
F RM  9 Total Dioxin/Furan TEQ 2.E+00 2.E+00
F RM  9 Total PCB TEQ 3.E+00 3.E+00
F RM  9 Total TEQ 5.E+00 5.E+00
F RM  9 Pesticides
F RM  9 Aldrin 1.E-03 1.E-03
F RM  9 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F RM  9 beta-Hexachlorocyclohexane ND
F RM  9 Dieldrin 5.E-02 5.E-02
F RM  9 Endrin 5.E-05 5.E-05
F RM  9 Endrin aldehyde ND
F RM  9 Endrin ketone ND
F RM  9 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
F RM  9 Heptachlor ND
F RM  9 Heptachlor epoxide 6.E-03 6.E-03
F RM  9 Total Chlordanes 1.E-02 1.E-02
F RM  9 Total DDD 2.E-02 2.E-02
F RM  9 Total DDE 1.E-01 1.E-01
F RM  9 Total DDT 3.E-02 3.E-02
F RM  9 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 3.E-01 2.E-01 1.E-03 3.E-02 8.E+00 8.E-03 4.E-01 1.E+01 7.E-04 5.E+00
F RM  10 Metals
F RM  10 Aluminum 1.E-02 1.E-02
F RM  10 Antimony ND
F RM  10 Arsenic, inorganic 2.E-01 2.E-01
F RM  10 Cadmium ND
F RM  10 Chromium ND
F RM  10 Copper 3.E-02 3.E-02
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Lead --
F RM  10 Manganese 1.E-02 1.E-02
F RM  10 Mercury 7.E+00 7.E+00
F RM  10 Nickel 8.E-03 8.E-03
F RM  10 Selenium ND
F RM  10 Silver ND
F RM  10 Thallium 1.E-01 1.E-01 1.E-01
F RM  10 Zinc 1.E-01 1.E-01
F RM  10 Butyltins
F RM  10 Dibutyltin ion 5.E-03 5.E-03
F RM  10 Tributyltin ion ND
F RM  10 PAHs
F RM  10 1-Methylnaphthalene 3.E-05
F RM  10 2-Methylnaphthalene 6.E-04 6.E-04
F RM  10 Acenaphthene ND
F RM  10 Acenaphthylene 7.E-06 7.E-06
F RM  10 Anthracene ND
F RM  10 Benzo(a)anthracene ND
F RM  10 Benzo(a)pyrene ND
F RM  10 Benzo(b)fluoranthene ND
F RM  10 Benzo(g,h,i)perylene ND
F RM  10 Benzo(k)fluoranthene ND
F RM  10 Chrysene ND
F RM  10 Dibenzo(a,h)anthracene ND
F RM  10 Dibenzothiophene ND
F RM  10 Fluoranthene ND
F RM  10 Fluorene ND
F RM  10 Indeno(1,2,3-cd)pyrene ND
F RM  10 Naphthalene 1.E-04 1.E-04
F RM  10 Phenanthrene ND
F RM  10 Pyrene ND
F RM  10 Total Carcinogenic PAHs --
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Phthalates
F RM  10 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F RM  10 Dibutyl phthalate ND
F RM  10 Diethyl phthalate ND

F RM  10
Semi-Volatile Organic 
Compounds

F RM  10 Benzyl alcohol ND
F RM  10 Hexachlorobenzene 2.E-03 2.E-03
F RM  10 Hexachlorobutadiene 2.E-05 2.E-05
F RM  10 Phenols
F RM  10 4-Nitrophenol ND
F RM  10 Polychlorinated Biphenyls
F RM  10 Total Aroclors NA
F RM  10 Total PCB Congeners --
F RM  10 Total PCBs, Adjusted 2.E+01 2.E+01
F RM  10 Dioxin/Furans
F RM  10 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F RM  10 Total PCB TEQ 2.E+00 2.E+00
F RM  10 Total TEQ 3.E+00 3.E+00
F RM  10 Pesticides
F RM  10 Aldrin ND
F RM  10 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
F RM  10 beta-Hexachlorocyclohexane ND
F RM  10 Dieldrin 2.E-02 2.E-02
F RM  10 Endrin 4.E-05 4.E-05
F RM  10 Endrin aldehyde ND
F RM  10 Endrin ketone 1.E-04 1.E-04
F RM  10 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
F RM  10 Heptachlor ND
F RM  10 Heptachlor epoxide 4.E-03 4.E-03
F RM  10 Total Chlordanes 1.E-02 1.E-02
F RM  10 Total DDD 2.E-02 2.E-02
F RM  10 Total DDE 6.E-02 6.E-02
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  10 Total DDT 2.E-02 2.E-02
F RM  10 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 2.E-01 2.E-01 2.E-04 3.E-02 7.E+00 8.E-03 3.E-01 2.E+01 6.E-04 3.E+00
F RM  11 Metals
F RM  11 Aluminum 5.E-03 5.E-03
F RM  11 Antimony ND
F RM  11 Arsenic, inorganic 2.E-01 2.E-01
F RM  11 Cadmium ND
F RM  11 Chromium ND
F RM  11 Copper 4.E-02 4.E-02
F RM  11 Lead --
F RM  11 Manganese 1.E-02 1.E-02
F RM  11 Mercury 7.E+00 7.E+00
F RM  11 Nickel 1.E-02 1.E-02
F RM  11 Selenium 2.E+00 2.E+00
F RM  11 Silver ND
F RM  11 Thallium 2.E-01 2.E-01 2.E-01
F RM  11 Zinc 1.E-01 1.E-01
F RM  11 Butyltins
F RM  11 Dibutyltin ion 4.E-03 4.E-03
F RM  11 Tributyltin ion ND
F RM  11 PAHs
F RM  11 1-Methylnaphthalene 2.E-05
F RM  11 2-Methylnaphthalene 4.E-04 4.E-04
F RM  11 Acenaphthene ND
F RM  11 Acenaphthylene 6.E-06 6.E-06
F RM  11 Anthracene ND
F RM  11 Benzo(a)anthracene ND
F RM  11 Benzo(a)pyrene ND
F RM  11 Benzo(b)fluoranthene ND
F RM  11 Benzo(g,h,i)perylene ND
F RM  11 Benzo(k)fluoranthene ND
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Chrysene ND
F RM  11 Dibenzo(a,h)anthracene ND
F RM  11 Dibenzothiophene 9.E-06 9.E-06
F RM  11 Fluoranthene ND
F RM  11 Fluorene ND
F RM  11 Indeno(1,2,3-cd)pyrene ND
F RM  11 Naphthalene 1.E-04 1.E-04
F RM  11 Phenanthrene ND
F RM  11 Pyrene ND
F RM  11 Total Carcinogenic PAHs --
F RM  11 Phthalates
F RM  11 Bis(2-ethylhexyl) phthalate ND
F RM  11 Dibutyl phthalate 2.E-03 2.E-03
F RM  11 Diethyl phthalate ND

F RM  11
Semi-Volatile Organic 
Compounds

F RM  11 Benzyl alcohol 1.E-04 1.E-04
F RM  11 Hexachlorobenzene 2.E-03 2.E-03
F RM  11 Hexachlorobutadiene ND
F RM  11 Phenols
F RM  11 4-Nitrophenol ND
F RM  11 Polychlorinated Biphenyls
F RM  11 Total Aroclors NA
F RM  11 Total PCB Congeners --
F RM  11 Total PCBs, Adjusted 2.E+02 2.E+02
F RM  11 Dioxin/Furans
F RM  11 Total Dioxin/Furan TEQ 2.E+00 2.E+00
F RM  11 Total PCB TEQ 5.E+00 5.E+00
F RM  11 Total TEQ 7.E+00 7.E+00
F RM  11 Pesticides
F RM  11 Aldrin ND
F RM  11 alpha-Hexachlorocyclohexane ND
F RM  11 beta-Hexachlorocyclohexane 3.E-05 3.E-05
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F RM  11 Dieldrin 2.E-02 2.E-02
F RM  11 Endrin 9.E-05 9.E-05
F RM  11 Endrin aldehyde ND
F RM  11 Endrin ketone ND
F RM  11 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
F RM  11 Heptachlor 4.E-05 4.E-05
F RM  11 Heptachlor epoxide 4.E-03 4.E-03
F RM  11 Total Chlordanes 1.E-02 1.E-02
F RM  11 Total DDD 6.E-03 6.E-03
F RM  11 Total DDE 4.E-02 4.E-02
F RM  11 Total DDT 6.E-03 6.E-03
F RM  11 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 3.E-01 2.E-01 7.E-05 4.E-02 7.E+00 2.E+00 3.E-01 2.E+02 4.E-04 7.E+00
F Study Area Wide Metals
F Study Area Wide Aluminum 8.E-03 8.E-03
F Study Area Wide Antimony 2.E-02 2.E-02
F Study Area Wide Arsenic, inorganic 3.E-01 3.E-01
F Study Area Wide Cadmium 3.E-03 3.E-03
F Study Area Wide Chromium 2.E-04
F Study Area Wide Copper 4.E-02 4.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 1.E-02 1.E-02
F Study Area Wide Mercury 6.E+00 6.E+00
F Study Area Wide Nickel 1.E-02 1.E-02
F Study Area Wide Selenium 2.E-01 2.E-01
F Study Area Wide Silver 5.E-04 5.E-04
F Study Area Wide Thallium 2.E-01 2.E-01 2.E-01
F Study Area Wide Zinc 1.E-01 1.E-01
F Study Area Wide Butyltins
F Study Area Wide Dibutyltin ion 6.E-03 6.E-03
F Study Area Wide Tributyltin ion 4.E-03 4.E-03
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 4.E-05
F Study Area Wide 2-Methylnaphthalene 9.E-04 9.E-04
F Study Area Wide Acenaphthene 6.E-05 6.E-05
F Study Area Wide Acenaphthylene 3.E-05 3.E-05
F Study Area Wide Anthracene 9.E-06
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(a)pyrene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 4.E-05 4.E-05
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Chrysene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 5.E-05 5.E-05
F Study Area Wide Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F Study Area Wide Fluorene 8.E-05 8.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 3.E-04 3.E-04
F Study Area Wide Phenanthrene 5.E-04 5.E-04
F Study Area Wide Pyrene 2.E-04 2.E-04
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 9.E-03 9.E-03
F Study Area Wide Dibutyl phthalate 1.E-03 1.E-03
F Study Area Wide Diethyl phthalate 3.E-05 3.E-05
F Study Area Wide Semi-Volatile Organic 
F Study Area Wide Benzyl alcohol 2.E-04 2.E-04
F Study Area Wide Hexachlorobenzene 2.E-03 2.E-03
F Study Area Wide Hexachlorobutadiene 7.E-05 7.E-05
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 5.E-03 5.E-03 5.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.E+01 1.E+01
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 3.E+01 3.E+01
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 4.E+00 4.E+00
F Study Area Wide Total PCB TEQ 3.E+00 3.E+00
F Study Area Wide Total TEQ 6.E+00 6.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 7.E-04 7.E-04
F Study Area Wide alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F Study Area Wide beta-Hexachlorocyclohexane 2.E-03 2.E-03
F Study Area Wide Dieldrin 4.E-02 4.E-02
F Study Area Wide Endrin 4.E-05 4.E-05
F Study Area Wide Endrin aldehyde 3.E-03 3.E-03
F Study Area Wide Endrin ketone 8.E-05 8.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
F Study Area Wide Heptachlor 2.E-05 2.E-05
F Study Area Wide Heptachlor epoxide 5.E-03 5.E-03
F Study Area Wide Total Chlordanes 2.E-02 2.E-02
F Study Area Wide Total DDD 5.E-02 5.E-02
F Study Area Wide Total DDE 1.E-01 1.E-01
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TABLE 5-137.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Smallmouth Bass
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future
Receptor Population:  Fisher
Population Age:  Child

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

F Study Area Wide Total DDT 5.E-02 5.E-02
F Study Area Wide Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 4.E-01 3.E-01 4.E-03 4.E-02 6.E+00 2.E-01 5.E-01 3.E+01 9.E-04 6.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
SIL = Swan Island Lagoon.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 8.4E+01 mg/kg -- 2.9E-02 -- 1.5E-02 -- 3.4E-03 -- 1.0E+00 3.4E-01 3.E-01 1.7E-01 2.E-01 3.9E-02 4.E-02
WB FZ: RM 0 to 4 Antimony 3.8E-03 mg/kg -- 1.3E-06 -- 6.7E-07 -- 1.5E-07 -- 4.0E-04 1.5E-05 4.E-02 7.9E-06 2.E-02 1.8E-06 4.E-03
WB FZ: RM 0 to 4 Arsenic, inorganic 2.3E-02 mg/kg 1.5E+00 7.9E-06 1.E-05 4.1E-06 6.E-06 9.2E-07 1.E-06 3.0E-04 9.2E-05 3.E-01 4.8E-05 2.E-01 1.1E-05 4.E-02
WB FZ: RM 0 to 4 Cadmium 6.8E-02 mg/kg -- 2.3E-05 -- 1.2E-05 -- 2.7E-06 -- 1.0E-03 2.7E-04 3.E-01 1.4E-04 1.E-01 3.2E-05 3.E-02
WB FZ: RM 0 to 4 Chromiumc 1.5E+00 mg/kg -- 5.1E-04 -- 2.7E-04 -- 6.0E-05 -- 1.5E+00 6.0E-03 4.E-03 3.1E-03 2.E-03 7.0E-04 5.E-04
WB FZ: RM 0 to 4 Copper 1.4E+00 mg/kg -- 4.9E-04 -- 2.5E-04 -- 5.7E-05 -- 4.0E-02 5.7E-03 1.E-01 2.9E-03 7.E-02 6.6E-04 2.E-02
WB FZ: RM 0 to 4 Lead 1.3E-01 mg/kg NL 4.3E-05 -- 2.2E-05 -- 5.0E-06 -- NL 5.0E-04 -- 2.6E-04 -- 5.8E-05 --
WB FZ: RM 0 to 4 Manganese 6.2E+00 mg/kg -- 2.1E-03 -- 1.1E-03 -- 2.5E-04 -- 1.4E-01 2.5E-02 2.E-01 1.3E-02 9.E-02 2.9E-03 2.E-02
WB FZ: RM 0 to 4 Mercury 5.7E-02 mg/kg -- 2.0E-05 -- 1.0E-05 -- 2.3E-06 -- 1.0E-04 2.3E-04 2.E+00 1.2E-04 1.E+00 2.7E-05 3.E-01
WB FZ: RM 0 to 4 Nickel 6.3E-01 mg/kg -- 2.2E-04 -- 1.1E-04 -- 2.5E-05 -- 2.0E-02 2.5E-03 1.E-01 1.3E-03 7.E-02 2.9E-04 1.E-02
WB FZ: RM 0 to 4 Selenium 3.4E-01 mg/kg -- 1.2E-04 -- 6.0E-05 -- 1.4E-05 -- 5.0E-03 1.4E-03 3.E-01 7.0E-04 1.E-01 1.6E-04 3.E-02
WB FZ: RM 0 to 4 Silver 5.4E-03 mg/kg -- 1.9E-06 -- 9.6E-07 -- 2.2E-07 -- 5.0E-03 2.2E-05 4.E-03 1.1E-05 2.E-03 2.5E-06 5.E-04
WB FZ: RM 0 to 4 Thallium 5.4E-03 mg/kg -- 1.9E-06 -- 9.6E-07 -- 2.2E-07 -- 6.6E-05 2.2E-05 3.E-01 1.1E-05 2.E-01 2.5E-06 4.E-02
WB FZ: RM 0 to 4 Zinc 9.0E+01 mg/kg -- 3.1E-02 -- 1.6E-02 -- 3.6E-03 -- 3.0E-01 3.6E-01 1.E+00 1.9E-01 6.E-01 4.2E-02 1.E-01
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 4.5E+00 ug/kg -- 1.5E-06 -- 8.0E-07 -- 1.8E-07 -- 3.0E-04 1.8E-05 6.E-02 9.3E-06 3.E-02 2.1E-06 7.E-03
WB FZ: RM 0 to 4 Dibutyltin ion 5.1E+00 ug/kg -- 1.7E-06 -- 9.0E-07 -- 2.0E-07 -- 3.0E-04 2.0E-05 7.E-02 1.1E-05 4.E-02 2.4E-06 8.E-03
WB FZ: RM 0 to 4 Tributyltin ion 7.5E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 -- 3.0E-04 3.0E-05 1.E-01 1.6E-05 5.E-02 3.5E-06 1.E-02
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 4.7E+00 ug/kg 2.9E-02 1.6E-06 5.E-08 8.3E-07 2.E-08 1.9E-07 5.E-09 7.0E-02 1.9E-05 3.E-04 9.7E-06 1.E-04 2.2E-06 3.E-05
WB FZ: RM 0 to 4 2-Methylnaphthalene 3.9E+00 ug/kg -- 1.3E-06 -- 6.9E-07 -- 1.6E-07 -- 4.0E-03 1.6E-05 4.E-03 8.1E-06 2.E-03 1.8E-06 5.E-04
WB FZ: RM 0 to 4 Acenaphthene 3.6E+01 ug/kg -- 1.2E-05 -- 6.4E-06 -- 1.4E-06 -- 6.0E-02 1.4E-04 2.E-03 7.4E-05 1.E-03 1.7E-05 3.E-04
WB FZ: RM 0 to 4 Acenaphthylene 1.3E+00 ug/kg -- 4.5E-07 -- 2.3E-07 -- 5.2E-08 -- 6.0E-02 5.2E-06 9.E-05 2.7E-06 4.E-05 6.1E-07 1.E-05
WB FZ: RM 0 to 4 Anthracene 2.9E+00 ug/kg -- 9.9E-07 -- 5.1E-07 -- 1.2E-07 -- 3.0E-01 1.2E-05 4.E-05 6.0E-06 2.E-05 1.4E-06 5.E-06
WB FZ: RM 0 to 4 Benzo(a)anthracene 3.2E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 5.7E-08 4.E-08 1.3E-08 9.E-09 -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene 3.4E-01 ug/kg 7.3E-01 1.2E-07 9.E-08 6.0E-08 4.E-08 1.4E-08 1.E-08 -- 1.4E-06 -- 7.0E-07 -- 1.6E-07 --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 3.2E-01 ug/kg -- 1.1E-07 -- 5.7E-08 -- 1.3E-08 -- 3.0E-02 1.3E-06 4.E-05 6.6E-07 2.E-05 1.5E-07 5.E-06
WB FZ: RM 0 to 4 Benzo(k)fluoranthene 2.6E-01 ug/kg 7.3E-02 8.9E-08 7.E-09 4.6E-08 3.E-09 1.0E-08 8.E-10 -- 1.0E-06 -- 5.4E-07 -- 1.2E-07 --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene 2.4E-01 ug/kg 7.3E+00 8.2E-08 6.E-07 4.3E-08 3.E-07 9.6E-09 7.E-08 -- 9.6E-07 -- 5.0E-07 -- 1.1E-07 --
WB FZ: RM 0 to 4 Dibenzothiophene 1.7E+00 ug/kg -- 5.8E-07 -- 3.0E-07 -- 6.8E-08 -- 4.0E-02 6.8E-06 2.E-04 3.5E-06 9.E-05 7.9E-07 2.E-05
WB FZ: RM 0 to 4 Fluoranthene 9.8E+00 ug/kg -- 3.4E-06 -- 1.7E-06 -- 3.9E-07 -- 4.0E-02 3.9E-05 1.E-03 2.0E-05 5.E-04 4.6E-06 1.E-04
WB FZ: RM 0 to 4 Fluorene 8.7E+00 ug/kg -- 3.0E-06 -- 1.5E-06 -- 3.5E-07 -- 4.0E-02 3.5E-05 9.E-04 1.8E-05 4.E-04 4.1E-06 1.E-04
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene 2.7E-01 ug/kg 7.3E-01 9.3E-08 7.E-08 4.8E-08 3.E-08 1.1E-08 8.E-09 -- 1.1E-06 -- 5.6E-07 -- 1.3E-07 --
WB FZ: RM 0 to 4 Naphthalene 2.5E+00 ug/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 2.0E-02 1.0E-05 5.E-04 5.2E-06 3.E-04 1.2E-06 6.E-05
WB FZ: RM 0 to 4 Phenanthrene 7.9E+00 ug/kg -- 2.7E-06 -- 1.4E-06 -- 3.2E-07 -- 3.0E-02 3.2E-05 1.E-03 1.6E-05 5.E-04 3.7E-06 1.E-04
WB FZ: RM 0 to 4 Pyrene 2.5E+00 ug/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 3.0E-02 1.0E-05 3.E-04 5.2E-06 2.E-04 1.2E-06 4.E-05

Total Carcinogenic PAHsd -- -- -- -- 8.E-07 -- 4.E-07 -- 1.E-07 -- -- -- -- -- -- --
WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 4.7E+02 ug/kg -- 1.6E-04 -- 8.3E-05 -- 1.9E-05 -- 4.0E+00 1.9E-03 5.E-04 9.7E-04 2.E-04 2.2E-04 5.E-05
WB FZ: RM 0 to 4 Benzyl alcohol 8.0E+01 ug/kg -- 2.7E-05 -- 1.4E-05 -- 3.2E-06 -- 5.0E-01 3.2E-04 6.E-04 1.7E-04 3.E-04 3.7E-05 7.E-05
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 3.0E+01 ug/kg -- 1.0E-05 -- 5.3E-06 -- 1.2E-06 -- 3.0E-03 1.2E-04 4.E-02 6.2E-05 2.E-02 1.4E-05 5.E-03
WB FZ: RM 0 to 4 Dibenzofuran 3.6E+00 ug/kg -- 1.2E-06 -- 6.4E-07 -- 1.4E-07 -- 4.0E-02 1.4E-05 4.E-04 7.4E-06 2.E-04 1.7E-06 4.E-05
WB FZ: RM 0 to 4 Hexachlorobenzene 2.4E+00 ug/kg 1.6E+00 8.3E-07 1.E-06 4.3E-07 7.E-07 9.6E-08 2.E-07 8.0E-04 9.6E-06 1.E-02 5.0E-06 6.E-03 1.1E-06 1.E-03
WB FZ: RM 0 to 4 Hexachlorobutadiene 2.7E-02 ug/kg 7.8E-02 9.2E-09 7.E-10 4.7E-09 4.E-10 1.1E-09 8.E-11 1.0E-03 1.1E-07 1.E-04 5.5E-08 6.E-05 1.2E-08 1.E-05
WB FZ: RM 0 to 4 Isophorone 5.9E+00 ug/kg 9.5E-04 2.0E-06 2.E-09 1.0E-06 1.E-09 2.4E-07 2.E-10 2.0E-01 2.4E-05 1.E-04 1.2E-05 6.E-05 2.8E-06 1.E-05

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 8.6E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 5.0E-03 3.4E-05 7.E-03 1.8E-05 4.E-03 4.0E-06 8.E-04
WB FZ: RM 0 to 4 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB FZ: RM 0 to 4 Total PCB Congeners 3.8E+05 pg/g NA 1.3E-04 -- 6.7E-05 -- 1.5E-05 -- NA 1.5E-03 -- 7.8E-04 -- 1.8E-04 --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 3.6E+05 pg/g 2.0E+00 1.2E-04 2.E-04 6.4E-05 1.E-04 1.4E-05 3.E-05 2.0E-05 1.4E-03 7.E+01 7.4E-04 4.E+01 1.7E-04 8.E+00
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 3.2E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.7E-10 7.E-05 1.3E-10 2.E-05 1.0E-09 1.3E-08 1.E+01 6.7E-09 7.E+00 1.5E-09 2.E+00
WB FZ: RM 0 to 4 Total PCB TEQ 4.0E+00 pg/g 1.3E+05 1.4E-09 2.E-04 7.1E-10 9.E-05 1.6E-10 2.E-05 1.0E-09 1.6E-08 2.E+01 8.3E-09 8.E+00 1.9E-09 2.E+00
WB FZ: RM 0 to 4 Total TEQ -- -- -- -- 3.E-04 -- 2.E-04 -- 4.E-05 -- -- 3.E+01 -- 1.E+01 -- 3.E+00
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 1.1E-01 ug/kg 1.7E+01 3.8E-08 6.E-07 1.9E-08 3.E-07 4.4E-09 7.E-08 3.0E-05 4.4E-07 1.E-02 2.3E-07 8.E-03 5.1E-08 2.E-03
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 4.1E-02 ug/kg 6.3E+00 1.4E-08 9.E-08 7.2E-09 5.E-08 1.6E-09 1.E-08 8.0E-03 1.6E-07 2.E-05 8.4E-08 1.E-05 1.9E-08 2.E-06
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 5.1E-09 9.E-09 2.7E-09 5.E-09 6.0E-10 1.E-09 6.0E-04 6.0E-08 1.E-04 3.1E-08 5.E-05 7.0E-09 1.E-05
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane 2.3E-03 ug/kg NL 7.7E-10 -- 4.0E-10 -- 9.0E-11 -- NL 9.0E-09 -- 4.7E-09 -- 1.1E-09 --
WB FZ: RM 0 to 4 Dieldrin 2.7E+00 ug/kg 1.6E+01 9.3E-07 1.E-05 4.8E-07 8.E-06 1.1E-07 2.E-06 5.0E-05 1.1E-05 2.E-01 5.6E-06 1.E-01 1.3E-06 3.E-02
WB FZ: RM 0 to 4 Endrin 2.6E-02 ug/kg -- 8.9E-09 -- 4.6E-09 -- 1.0E-09 -- 3.0E-04 1.0E-07 3.E-04 5.4E-08 2.E-04 1.2E-08 4.E-05
WB FZ: RM 0 to 4 Endrin aldehyde 7.4E-03 ug/kg -- 2.5E-09 -- 1.3E-09 -- 3.0E-10 -- 3.0E-04 3.0E-08 1.E-04 1.5E-08 5.E-05 3.5E-09 1.E-05
WB FZ: RM 0 to 4 Endrin ketone 7.4E-03 ug/kg -- 2.5E-09 -- 1.3E-09 -- 3.0E-10 -- 3.0E-04 3.0E-08 1.E-04 1.5E-08 5.E-05 3.5E-09 1.E-05
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.5E-02 ug/kg 1.1E+00 8.4E-09 9.E-09 4.3E-09 5.E-09 9.8E-10 1.E-09 3.0E-04 9.8E-08 3.E-04 5.1E-08 2.E-04 1.1E-08 4.E-05
WB FZ: RM 0 to 4 Heptachlor 4.3E-03 ug/kg 4.5E+00 1.5E-09 7.E-09 7.7E-10 3.E-09 1.7E-10 8.E-10 5.0E-04 1.7E-08 3.E-05 8.9E-09 2.E-05 2.0E-09 4.E-06
WB FZ: RM 0 to 4 Heptachlor epoxide 2.1E-01 ug/kg 9.1E+00 7.2E-08 7.E-07 3.7E-08 3.E-07 8.4E-09 8.E-08 1.3E-05 8.4E-07 6.E-02 4.3E-07 3.E-02 9.8E-08 8.E-03
WB FZ: RM 0 to 4 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 0 to 4 Total Chlordanes 1.4E+01 ug/kg 3.5E-01 4.7E-06 2.E-06 2.4E-06 9.E-07 5.5E-07 2.E-07 5.0E-04 5.5E-05 1.E-01 2.9E-05 6.E-02 6.4E-06 1.E-02
WB FZ: RM 0 to 4 Total DDD 3.4E+01 ug/kg 2.4E-01 1.2E-05 3.E-06 5.9E-06 1.E-06 1.3E-06 3.E-07 5.0E-04 1.3E-04 3.E-01 6.9E-05 1.E-01 1.6E-05 3.E-02
WB FZ: RM 0 to 4 Total DDE 1.1E+02 ug/kg 3.4E-01 3.6E-05 1.E-05 1.9E-05 6.E-06 4.2E-06 1.E-06 5.0E-04 4.2E-04 8.E-01 2.2E-04 4.E-01 4.9E-05 1.E-01
WB FZ: RM 0 to 4 Total DDT 4.1E-01 ug/kg 3.4E-01 1.4E-07 5.E-08 7.3E-08 2.E-08 1.6E-08 6.E-09 5.0E-04 1.6E-06 3.E-03 8.5E-07 2.E-03 1.9E-07 4.E-04
WB FZ: RM 0 to 4 Total Endosulfan 8.8E-01 ug/kg -- 3.0E-07 -- 1.6E-07 -- 3.5E-08 -- 6.0E-03 3.5E-06 6.E-04 1.8E-06 3.E-04 4.1E-07 7.E-05

Exposure Point Totale 6.E-04 3.E-04 7.E-05
WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 1.2E+02 mg/kg -- 4.1E-02 -- 2.1E-02 -- 4.8E-03 -- 1.0E+00 4.8E-01 5.E-01 2.5E-01 2.E-01 5.6E-02 6.E-02
WB FZ: RM 4 to 8 Antimony 6.4E-03 mg/kg -- 2.2E-06 -- 1.1E-06 -- 2.6E-07 -- 4.0E-04 2.6E-05 6.E-02 1.3E-05 3.E-02 3.0E-06 7.E-03
WB FZ: RM 4 to 8 Arsenic, inorganic 1.2E-02 mg/kg 1.5E+00 4.1E-06 6.E-06 2.1E-06 3.E-06 4.8E-07 7.E-07 3.0E-04 4.8E-05 2.E-01 2.5E-05 8.E-02 5.6E-06 2.E-02
WB FZ: RM 4 to 8 Cadmium 6.6E-02 mg/kg -- 2.3E-05 -- 1.2E-05 -- 2.6E-06 -- 1.0E-03 2.6E-04 3.E-01 1.4E-04 1.E-01 3.1E-05 3.E-02
WB FZ: RM 4 to 8 Chromium 8.0E-01 mg/kg -- 2.7E-04 -- 1.4E-04 -- 3.2E-05 -- 1.5E+00 3.2E-03 2.E-03 1.7E-03 1.E-03 3.7E-04 2.E-04
WB FZ: RM 4 to 8 Copper 1.2E+00 mg/kg -- 4.2E-04 -- 2.2E-04 -- 4.9E-05 -- 4.0E-02 4.9E-03 1.E-01 2.5E-03 6.E-02 5.7E-04 1.E-02
WB FZ: RM 4 to 8 Lead 2.1E-01 mg/kg NL 7.1E-05 -- 3.7E-05 -- 8.3E-06 -- NL 8.3E-04 -- 4.3E-04 -- 9.7E-05 --
WB FZ: RM 4 to 8 Manganese 7.0E+00 mg/kg -- 2.4E-03 -- 1.2E-03 -- 2.8E-04 -- 1.4E-01 2.8E-02 2.E-01 1.5E-02 1.E-01 3.3E-03 2.E-02
WB FZ: RM 4 to 8 Mercury 5.5E-02 mg/kg -- 1.9E-05 -- 9.8E-06 -- 2.2E-06 -- 1.0E-04 2.2E-04 2.E+00 1.1E-04 1.E+00 2.6E-05 3.E-01
WB FZ: RM 4 to 8 Nickel 5.3E-01 mg/kg -- 1.8E-04 -- 9.3E-05 -- 2.1E-05 -- 2.0E-02 2.1E-03 1.E-01 1.1E-03 5.E-02 2.5E-04 1.E-02
WB FZ: RM 4 to 8 Selenium 3.8E-01 mg/kg -- 1.3E-04 -- 6.7E-05 -- 1.5E-05 -- 5.0E-03 1.5E-03 3.E-01 7.9E-04 2.E-01 1.8E-04 4.E-02
WB FZ: RM 4 to 8 Silver 7.6E-03 mg/kg -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 -- 5.0E-03 3.0E-05 6.E-03 1.6E-05 3.E-03 3.5E-06 7.E-04
WB FZ: RM 4 to 8 Thallium 5.2E-03 mg/kg -- 1.8E-06 -- 9.2E-07 -- 2.1E-07 -- 6.6E-05 2.1E-05 3.E-01 1.1E-05 2.E-01 2.4E-06 4.E-02
WB FZ: RM 4 to 8 Zinc 1.1E+02 mg/kg -- 3.9E-02 -- 2.0E-02 -- 4.5E-03 -- 3.0E-01 4.5E-01 2.E+00 2.3E-01 8.E-01 5.3E-02 2.E-01
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 2.1E+00 ug/kg -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 -- 3.0E-04 8.4E-06 3.E-02 4.3E-06 1.E-02 9.8E-07 3.E-03
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 4 to 8 Dibutyltin ion 1.8E+00 ug/kg -- 6.2E-07 -- 3.2E-07 -- 7.2E-08 -- 3.0E-04 7.2E-06 2.E-02 3.7E-06 1.E-02 8.4E-07 3.E-03
WB FZ: RM 4 to 8 Tributyltin ion 6.0E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.4E-07 -- 3.0E-04 2.4E-05 8.E-02 1.2E-05 4.E-02 2.8E-06 9.E-03
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 1.2E+01 ug/kg 2.9E-02 4.1E-06 1.E-07 2.1E-06 6.E-08 4.8E-07 1.E-08 7.0E-02 4.8E-05 7.E-04 2.5E-05 4.E-04 5.6E-06 8.E-05
WB FZ: RM 4 to 8 2-Methylnaphthalene 7.5E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 -- 4.0E-03 3.0E-05 8.E-03 1.6E-05 4.E-03 3.5E-06 9.E-04
WB FZ: RM 4 to 8 Acenaphthene 1.2E+02 ug/kg -- 4.1E-05 -- 2.1E-05 -- 4.8E-06 -- 6.0E-02 4.8E-04 8.E-03 2.5E-04 4.E-03 5.6E-05 9.E-04
WB FZ: RM 4 to 8 Acenaphthylene 4.2E+00 ug/kg -- 1.4E-06 -- 7.4E-07 -- 1.7E-07 -- 6.0E-02 1.7E-05 3.E-04 8.7E-06 1.E-04 2.0E-06 3.E-05
WB FZ: RM 4 to 8 Anthracene 7.6E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 -- 3.0E-01 3.0E-05 1.E-04 1.6E-05 5.E-05 3.5E-06 1.E-05
WB FZ: RM 4 to 8 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Dibenzothiophene 4.8E+00 ug/kg -- 1.6E-06 -- 8.5E-07 -- 1.9E-07 -- 4.0E-02 1.9E-05 5.E-04 9.9E-06 2.E-04 2.2E-06 6.E-05
WB FZ: RM 4 to 8 Fluoranthene 2.4E+01 ug/kg -- 8.2E-06 -- 4.3E-06 -- 9.6E-07 -- 4.0E-02 9.6E-05 2.E-03 5.0E-05 1.E-03 1.1E-05 3.E-04
WB FZ: RM 4 to 8 Fluorene 2.4E+01 ug/kg -- 8.2E-06 -- 4.3E-06 -- 9.6E-07 -- 4.0E-02 9.6E-05 2.E-03 5.0E-05 1.E-03 1.1E-05 3.E-04
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Naphthalene 7.6E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 -- 2.0E-02 3.0E-05 2.E-03 1.6E-05 8.E-04 3.5E-06 2.E-04
WB FZ: RM 4 to 8 Phenanthrene 1.6E+01 ug/kg -- 5.5E-06 -- 2.8E-06 -- 6.4E-07 -- 3.0E-02 6.4E-05 2.E-03 3.3E-05 1.E-03 7.5E-06 2.E-04
WB FZ: RM 4 to 8 Pyrene 7.3E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 -- 3.0E-02 2.9E-05 1.E-03 1.5E-05 5.E-04 3.4E-06 1.E-04

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 4.2E+02 ug/kg -- 1.4E-04 -- 7.4E-05 -- 1.7E-05 -- 4.0E+00 1.7E-03 4.E-04 8.7E-04 2.E-04 2.0E-04 5.E-05
WB FZ: RM 4 to 8 Benzyl alcohol 3.1E+01 ug/kg -- 1.1E-05 -- 5.5E-06 -- 1.2E-06 -- 5.0E-01 1.2E-04 2.E-04 6.4E-05 1.E-04 1.4E-05 3.E-05
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 2.7E+01 ug/kg -- 9.3E-06 -- 4.8E-06 -- 1.1E-06 -- 3.0E-03 1.1E-04 4.E-02 5.6E-05 2.E-02 1.3E-05 4.E-03
WB FZ: RM 4 to 8 Dibenzofuran 6.0E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.4E-07 -- 4.0E-02 2.4E-05 6.E-04 1.2E-05 3.E-04 2.8E-06 7.E-05
WB FZ: RM 4 to 8 Hexachlorobenzene 4.5E+00 ug/kg 1.6E+00 1.5E-06 2.E-06 7.9E-07 1.E-06 1.8E-07 3.E-07 8.0E-04 1.8E-05 2.E-02 9.2E-06 1.E-02 2.1E-06 3.E-03
WB FZ: RM 4 to 8 Hexachlorobutadiene 2.6E-01 ug/kg 7.8E-02 9.0E-08 7.E-09 4.7E-08 4.E-09 1.1E-08 8.E-10 1.0E-03 1.1E-06 1.E-03 5.4E-07 5.E-04 1.2E-07 1.E-04
WB FZ: RM 4 to 8 Isophorone 5.9E+00 ug/kg 9.5E-04 2.0E-06 2.E-09 1.0E-06 1.E-09 2.4E-07 2.E-10 2.0E-01 2.4E-05 1.E-04 1.2E-05 6.E-05 2.8E-06 1.E-05
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 7.8E+00 ug/kg -- 2.7E-06 -- 1.4E-06 -- 3.1E-07 -- 5.0E-03 3.1E-05 6.E-03 1.6E-05 3.E-03 3.6E-06 7.E-04
WB FZ: RM 4 to 8 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB FZ: RM 4 to 8 Total PCB Congeners 2.5E+07 pg/g NA 8.6E-03 -- 4.4E-03 -- 1.0E-03 -- NA 1.0E-01 -- 5.2E-02 -- 1.2E-02 --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 2.5E+07 pg/g 2.0E+00 8.5E-03 2.E-02 4.4E-03 9.E-03 9.9E-04 2.E-03 2.0E-05 9.9E-02 5.E+03 5.1E-02 3.E+03 1.2E-02 6.E+02
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 6.3E+00 pg/g 1.3E+05 2.2E-09 3.E-04 1.1E-09 1.E-04 2.5E-10 3.E-05 1.0E-09 2.5E-08 3.E+01 1.3E-08 1.E+01 2.9E-09 3.E+00
WB FZ: RM 4 to 8 Total PCB TEQ 1.1E+02 pg/g 1.3E+05 3.8E-08 5.E-03 2.0E-08 3.E-03 4.4E-09 6.E-04 1.0E-09 4.4E-07 4.E+02 2.3E-07 2.E+02 5.2E-08 5.E+01
WB FZ: RM 4 to 8 Total TEQ -- -- -- -- 5.E-03 -- 3.E-03 -- 6.E-04 -- -- 5.E+02 -- 2.E+02 -- 5.E+01
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 1.6E-01 ug/kg 1.7E+01 5.5E-08 9.E-07 2.8E-08 5.E-07 6.4E-09 1.E-07 3.0E-05 6.4E-07 2.E-02 3.3E-07 1.E-02 7.5E-08 2.E-03
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 5.0E-02 ug/kg 6.3E+00 1.7E-08 1.E-07 8.8E-09 6.E-08 2.0E-09 1.E-08 8.0E-03 2.0E-07 2.E-05 1.0E-07 1.E-05 2.3E-08 3.E-06
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 4.2E-02 ug/kg 1.8E+00 1.4E-08 3.E-08 7.4E-09 1.E-08 1.7E-09 3.E-09 6.0E-04 1.7E-07 3.E-04 8.7E-08 1.E-04 2.0E-08 3.E-05
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane 4.0E-03 ug/kg NL 1.4E-09 -- 7.0E-10 -- 1.6E-10 -- NL 1.6E-08 -- 8.2E-09 -- 1.8E-09 --
WB FZ: RM 4 to 8 Dieldrin 3.0E+00 ug/kg 1.6E+01 1.0E-06 2.E-05 5.3E-07 9.E-06 1.2E-07 2.E-06 5.0E-05 1.2E-05 2.E-01 6.2E-06 1.E-01 1.4E-06 3.E-02
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 4 to 8 Endrin 2.9E-02 ug/kg -- 1.0E-08 -- 5.2E-09 -- 1.2E-09 -- 3.0E-04 1.2E-07 4.E-04 6.1E-08 2.E-04 1.4E-08 5.E-05
WB FZ: RM 4 to 8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Endrin ketone 8.7E-04 ug/kg -- 3.0E-10 -- 1.5E-10 -- 3.5E-11 -- 3.0E-04 3.5E-09 1.E-05 1.8E-09 6.E-06 4.1E-10 1.E-06
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 4.6E-02 ug/kg 1.1E+00 1.6E-08 2.E-08 8.1E-09 9.E-09 1.8E-09 2.E-09 3.0E-04 1.8E-07 6.E-04 9.5E-08 3.E-04 2.1E-08 7.E-05
WB FZ: RM 4 to 8 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Heptachlor epoxide 1.7E-01 ug/kg 9.1E+00 5.8E-08 5.E-07 3.0E-08 3.E-07 6.8E-09 6.E-08 1.3E-05 6.8E-07 5.E-02 3.5E-07 3.E-02 7.9E-08 6.E-03
WB FZ: RM 4 to 8 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Total Chlordanes 1.5E+01 ug/kg 3.5E-01 5.3E-06 2.E-06 2.7E-06 1.E-06 6.2E-07 2.E-07 5.0E-04 6.2E-05 1.E-01 3.2E-05 6.E-02 7.2E-06 1.E-02
WB FZ: RM 4 to 8 Total DDD 2.9E+02 ug/kg 2.4E-01 9.8E-05 2.E-05 5.0E-05 1.E-05 1.1E-05 3.E-06 5.0E-04 1.1E-03 2.E+00 5.9E-04 1.E+00 1.3E-04 3.E-01
WB FZ: RM 4 to 8 Total DDE 3.2E+02 ug/kg 3.4E-01 1.1E-04 4.E-05 5.6E-05 2.E-05 1.3E-05 4.E-06 5.0E-04 1.3E-03 3.E+00 6.6E-04 1.E+00 1.5E-04 3.E-01
WB FZ: RM 4 to 8 Total DDT 1.2E+01 ug/kg 3.4E-01 4.3E-06 1.E-06 2.2E-06 7.E-07 5.0E-07 2.E-07 5.0E-04 5.0E-05 1.E-01 2.6E-05 5.E-02 5.8E-06 1.E-02
WB FZ: RM 4 to 8 Total Endosulfan 9.9E-01 ug/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 6.0E-03 4.0E-06 7.E-04 2.0E-06 3.E-04 4.6E-07 8.E-05

Exposure Point Total 2.E-02 1.E-02 3.E-03
WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 6.6E+01 mg/kg -- 2.3E-02 -- 1.2E-02 -- 2.6E-03 -- 1.0E+00 2.6E-01 3.E-01 1.4E-01 1.E-01 3.1E-02 3.E-02
WB FZ: RM 8 to 12 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Arsenic, inorganic 8.1E-03 mg/kg 1.5E+00 2.8E-06 4.E-06 1.4E-06 2.E-06 3.2E-07 5.E-07 3.0E-04 3.2E-05 1.E-01 1.7E-05 6.E-02 3.8E-06 1.E-02
WB FZ: RM 8 to 12 Cadmium 8.3E-02 mg/kg -- 2.8E-05 -- 1.5E-05 -- 3.3E-06 -- 1.0E-03 3.3E-04 3.E-01 1.7E-04 2.E-01 3.9E-05 4.E-02
WB FZ: RM 8 to 12 Chromium 6.6E-01 mg/kg -- 2.3E-04 -- 1.2E-04 -- 2.6E-05 -- 1.5E+00 2.6E-03 2.E-03 1.4E-03 9.E-04 3.1E-04 2.E-04
WB FZ: RM 8 to 12 Copper 1.1E+00 mg/kg -- 3.7E-04 -- 1.9E-04 -- 4.3E-05 -- 4.0E-02 4.3E-03 1.E-01 2.2E-03 6.E-02 5.0E-04 1.E-02
WB FZ: RM 8 to 12 Lead 1.1E+00 mg/kg NL 3.7E-04 -- 1.9E-04 -- 4.4E-05 -- NL 4.4E-03 -- 2.3E-03 -- 5.1E-04 --
WB FZ: RM 8 to 12 Manganese 7.2E+00 mg/kg -- 2.5E-03 -- 1.3E-03 -- 2.9E-04 -- 1.4E-01 2.9E-02 2.E-01 1.5E-02 1.E-01 3.4E-03 2.E-02
WB FZ: RM 8 to 12 Mercury 5.3E-02 mg/kg -- 1.8E-05 -- 9.4E-06 -- 2.1E-06 -- 1.0E-04 2.1E-04 2.E+00 1.1E-04 1.E+00 2.5E-05 2.E-01
WB FZ: RM 8 to 12 Nickel 4.7E-01 mg/kg -- 1.6E-04 -- 8.3E-05 -- 1.9E-05 -- 2.0E-02 1.9E-03 9.E-02 9.7E-04 5.E-02 2.2E-04 1.E-02
WB FZ: RM 8 to 12 Selenium 3.1E-01 mg/kg -- 1.1E-04 -- 5.5E-05 -- 1.2E-05 -- 5.0E-03 1.2E-03 2.E-01 6.4E-04 1.E-01 1.4E-04 3.E-02
WB FZ: RM 8 to 12 Silver 3.7E-03 mg/kg -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 -- 5.0E-03 1.5E-05 3.E-03 7.6E-06 2.E-03 1.7E-06 3.E-04
WB FZ: RM 8 to 12 Thallium 1.2E-03 mg/kg -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 -- 6.6E-05 4.8E-06 7.E-02 2.5E-06 4.E-02 5.6E-07 8.E-03
WB FZ: RM 8 to 12 Zinc 9.8E+01 mg/kg -- 3.4E-02 -- 1.7E-02 -- 3.9E-03 -- 3.0E-01 3.9E-01 1.E+00 2.0E-01 7.E-01 4.6E-02 2.E-01
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 2.7E+01 ug/kg -- 9.3E-06 -- 4.8E-06 -- 1.1E-06 -- 3.0E-04 1.1E-04 4.E-01 5.6E-05 2.E-01 1.3E-05 4.E-02
WB FZ: RM 8 to 12 Dibutyltin ion 3.3E+00 ug/kg -- 1.1E-06 -- 5.8E-07 -- 1.3E-07 -- 3.0E-04 1.3E-05 4.E-02 6.8E-06 2.E-02 1.5E-06 5.E-03
WB FZ: RM 8 to 12 Tributyltin ion 8.6E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 3.0E-04 3.4E-05 1.E-01 1.8E-05 6.E-02 4.0E-06 1.E-02
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 4.3E+00 ug/kg 2.9E-02 1.5E-06 4.E-08 7.6E-07 2.E-08 1.7E-07 5.E-09 7.0E-02 1.7E-05 2.E-04 8.9E-06 1.E-04 2.0E-06 3.E-05
WB FZ: RM 8 to 12 2-Methylnaphthalene 4.7E+00 ug/kg -- 1.6E-06 -- 8.3E-07 -- 1.9E-07 -- 4.0E-03 1.9E-05 5.E-03 9.7E-06 2.E-03 2.2E-06 5.E-04
WB FZ: RM 8 to 12 Acenaphthene 1.1E+01 ug/kg -- 3.8E-06 -- 1.9E-06 -- 4.4E-07 -- 6.0E-02 4.4E-05 7.E-04 2.3E-05 4.E-04 5.1E-06 9.E-05
WB FZ: RM 8 to 12 Acenaphthylene 1.4E+00 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 6.0E-02 5.6E-06 9.E-05 2.9E-06 5.E-05 6.5E-07 1.E-05
WB FZ: RM 8 to 12 Anthracene 2.4E+00 ug/kg -- 8.2E-07 -- 4.3E-07 -- 9.6E-08 -- 3.0E-01 9.6E-06 3.E-05 5.0E-06 2.E-05 1.1E-06 4.E-06
WB FZ: RM 8 to 12 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 8 to 12 Benzo(a)pyrene 5.4E-01 ug/kg 7.3E+00 1.9E-07 1.E-06 9.6E-08 7.E-07 2.2E-08 2.E-07 -- 2.2E-06 -- 1.1E-06 -- 2.5E-07 --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene 1.0E+00 ug/kg 7.3E-01 3.4E-07 3.E-07 1.8E-07 1.E-07 4.0E-08 3.E-08 -- 4.0E-06 -- 2.1E-06 -- 4.7E-07 --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 5.6E-01 ug/kg -- 1.9E-07 -- 9.9E-08 -- 2.2E-08 -- 3.0E-02 2.2E-06 7.E-05 1.2E-06 4.E-05 2.6E-07 9.E-06
WB FZ: RM 8 to 12 Benzo(k)fluoranthene 4.1E-01 ug/kg 7.3E-02 1.4E-07 1.E-08 7.3E-08 5.E-09 1.6E-08 1.E-09 -- 1.6E-06 -- 8.5E-07 -- 1.9E-07 --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene 2.5E-01 ug/kg 7.3E+00 8.6E-08 6.E-07 4.4E-08 3.E-07 1.0E-08 7.E-08 -- 1.0E-06 -- 5.2E-07 -- 1.2E-07 --
WB FZ: RM 8 to 12 Dibenzothiophene 2.1E+01 ug/kg -- 7.2E-06 -- 3.7E-06 -- 8.4E-07 -- 4.0E-02 8.4E-05 2.E-03 4.3E-05 1.E-03 9.8E-06 2.E-04
WB FZ: RM 8 to 12 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Fluorene 3.4E+00 ug/kg -- 1.2E-06 -- 6.0E-07 -- 1.4E-07 -- 4.0E-02 1.4E-05 3.E-04 7.0E-06 2.E-04 1.6E-06 4.E-05
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene 6.0E-01 ug/kg 7.3E-01 2.1E-07 2.E-07 1.1E-07 8.E-08 2.4E-08 2.E-08 -- 2.4E-06 -- 1.2E-06 -- 2.8E-07 --
WB FZ: RM 8 to 12 Naphthalene 1.6E+01 ug/kg -- 5.5E-06 -- 2.8E-06 -- 6.4E-07 -- 2.0E-02 6.4E-05 3.E-03 3.3E-05 2.E-03 7.5E-06 4.E-04
WB FZ: RM 8 to 12 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Pyrene 1.4E+00 ug/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 3.0E-02 5.6E-06 2.E-04 2.9E-06 1.E-04 6.5E-07 2.E-05

Total Carcinogenic PAHs -- -- -- -- 2.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 4.5E+02 ug/kg -- 1.5E-04 -- 8.0E-05 -- 1.8E-05 -- 4.0E+00 1.8E-03 5.E-04 9.3E-04 2.E-04 2.1E-04 5.E-05
WB FZ: RM 8 to 12 Benzyl alcohol 3.1E+01 ug/kg -- 1.1E-05 -- 5.5E-06 -- 1.2E-06 -- 5.0E-01 1.2E-04 2.E-04 6.4E-05 1.E-04 1.4E-05 3.E-05
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 9.8E+00 ug/kg -- 3.4E-06 -- 1.7E-06 -- 3.9E-07 -- 3.0E-03 3.9E-05 1.E-02 2.0E-05 7.E-03 4.6E-06 2.E-03
WB FZ: RM 8 to 12 Dibenzofuran 1.1E+00 ug/kg -- 3.8E-07 -- 1.9E-07 -- 4.4E-08 -- 4.0E-02 4.4E-06 1.E-04 2.3E-06 6.E-05 5.1E-07 1.E-05
WB FZ: RM 8 to 12 Hexachlorobenzene 3.3E+00 ug/kg 1.6E+00 1.1E-06 2.E-06 5.9E-07 9.E-07 1.3E-07 2.E-07 8.0E-04 1.3E-05 2.E-02 6.9E-06 9.E-03 1.5E-06 2.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 4.3E-02 ug/kg 7.8E-02 1.5E-08 1.E-09 7.6E-09 6.E-10 1.7E-09 1.E-10 1.0E-03 1.7E-07 2.E-04 8.9E-08 9.E-05 2.0E-08 2.E-05
WB FZ: RM 8 to 12 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 9.5E+00 ug/kg -- 3.3E-06 -- 1.7E-06 -- 3.8E-07 -- 5.0E-03 3.8E-05 8.E-03 2.0E-05 4.E-03 4.4E-06 9.E-04
WB FZ: RM 8 to 12 Phenol 4.3E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.7E-06 -- 3.0E-01 1.7E-04 6.E-04 8.9E-05 3.E-04 2.0E-05 7.E-05
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB FZ: RM 8 to 12 Total PCB Congeners 1.6E+06 pg/g NA 5.5E-04 -- 2.9E-04 -- 6.5E-05 -- NA 6.5E-03 -- 3.3E-03 -- 7.5E-04 --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 1.6E+06 pg/g 2.0E+00 5.4E-04 1.E-03 2.8E-04 6.E-04 6.3E-05 1.E-04 2.0E-05 6.3E-03 3.E+02 3.2E-03 2.E+02 7.3E-04 4.E+01
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 3.6E+00 pg/g 1.3E+05 1.2E-09 2.E-04 6.3E-10 8.E-05 1.4E-10 2.E-05 1.0E-09 1.4E-08 1.E+01 7.4E-09 7.E+00 1.7E-09 2.E+00
WB FZ: RM 8 to 12 Total PCB TEQ 5.0E+00 pg/g 1.3E+05 1.7E-09 2.E-04 8.8E-10 1.E-04 2.0E-10 3.E-05 1.0E-09 2.0E-08 2.E+01 1.0E-08 1.E+01 2.3E-09 2.E+00
WB FZ: RM 8 to 12 Total TEQ -- -- -- -- 4.E-04 -- 2.E-04 -- 4.E-05 -- -- 3.E+01 -- 2.E+01 -- 4.E+00
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 1.6E-01 ug/kg 1.7E+01 5.6E-08 1.E-06 2.9E-08 5.E-07 6.5E-09 1.E-07 3.0E-05 6.5E-07 2.E-02 3.4E-07 1.E-02 7.6E-08 3.E-03
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 3.8E-02 ug/kg 6.3E+00 1.3E-08 8.E-08 6.7E-09 4.E-08 1.5E-09 1.E-08 8.0E-03 1.5E-07 2.E-05 7.8E-08 1.E-05 1.8E-08 2.E-06
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.7E-02 ug/kg 1.8E+00 5.8E-09 1.E-08 3.0E-09 5.E-09 6.8E-10 1.E-09 6.0E-04 6.8E-08 1.E-04 3.5E-08 6.E-05 7.9E-09 1.E-05
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane 2.5E-03 ug/kg NL 8.6E-10 -- 4.4E-10 -- 1.0E-10 -- NL 1.0E-08 -- 5.2E-09 -- 1.2E-09 --
WB FZ: RM 8 to 12 Dieldrin 2.4E+00 ug/kg 1.6E+01 8.3E-07 1.E-05 4.3E-07 7.E-06 9.6E-08 2.E-06 5.0E-05 9.6E-06 2.E-01 5.0E-06 1.E-01 1.1E-06 2.E-02
WB FZ: RM 8 to 12 Endrin 2.8E-02 ug/kg -- 9.5E-09 -- 4.9E-09 -- 1.1E-09 -- 3.0E-04 1.1E-07 4.E-04 5.7E-08 2.E-04 1.3E-08 4.E-05
WB FZ: RM 8 to 12 Endrin aldehyde 2.2E-03 ug/kg -- 7.7E-10 -- 4.0E-10 -- 9.0E-11 -- 3.0E-04 9.0E-09 3.E-05 4.6E-09 2.E-05 1.0E-09 3.E-06
WB FZ: RM 8 to 12 Endrin ketone 1.5E-02 ug/kg -- 5.1E-09 -- 2.7E-09 -- 6.0E-10 -- 3.0E-04 6.0E-08 2.E-04 3.1E-08 1.E-04 7.0E-09 2.E-05
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 3.7E-02 ug/kg 1.1E+00 1.3E-08 1.E-08 6.6E-09 7.E-09 1.5E-09 2.E-09 3.0E-04 1.5E-07 5.E-04 7.7E-08 3.E-04 1.7E-08 6.E-05
WB FZ: RM 8 to 12 Heptachlor 7.1E-03 ug/kg 4.5E+00 2.4E-09 1.E-08 1.3E-09 6.E-09 2.9E-10 1.E-09 5.0E-04 2.9E-08 6.E-05 1.5E-08 3.E-05 3.3E-09 7.E-06
WB FZ: RM 8 to 12 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 4.4E-08 4.E-07 2.3E-08 2.E-07 5.2E-09 5.E-08 1.3E-05 5.2E-07 4.E-02 2.7E-07 2.E-02 6.0E-08 5.E-03
WB FZ: RM 8 to 12 Methoxychlor 6.2E-03 ug/kg -- 2.1E-09 -- 1.1E-09 -- 2.5E-10 -- 5.0E-03 2.5E-08 5.E-06 1.3E-08 3.E-06 2.9E-09 6.E-07
WB FZ: RM 8 to 12 Total Chlordanes 1.4E+01 ug/kg 3.5E-01 4.8E-06 2.E-06 2.5E-06 9.E-07 5.6E-07 2.E-07 5.0E-04 5.6E-05 1.E-01 2.9E-05 6.E-02 6.6E-06 1.E-02
WB FZ: RM 8 to 12 Total DDD 2.2E+01 ug/kg 2.4E-01 7.7E-06 2.E-06 4.0E-06 1.E-06 9.0E-07 2.E-07 5.0E-04 9.0E-05 2.E-01 4.6E-05 9.E-02 1.0E-05 2.E-02
WB FZ: RM 8 to 12 Total DDE 7.1E+01 ug/kg 3.4E-01 2.4E-05 8.E-06 1.3E-05 4.E-06 2.8E-06 1.E-06 5.0E-04 2.8E-04 6.E-01 1.5E-04 3.E-01 3.3E-05 7.E-02
WB FZ: RM 8 to 12 Total DDT 3.4E-01 ug/kg 3.4E-01 1.2E-07 4.E-08 6.1E-08 2.E-08 1.4E-08 5.E-09 5.0E-04 1.4E-06 3.E-03 7.1E-07 1.E-03 1.6E-07 3.E-04
WB FZ: RM 8 to 12 Total Endosulfan 6.7E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.7E-08 -- 6.0E-03 2.7E-06 4.E-04 1.4E-06 2.E-04 3.1E-07 5.E-05

Exposure Point Total 1.E-03 8.E-04 2.E-04
WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 1.3E+02 mg/kg -- 4.6E-02 -- 2.4E-02 -- 5.4E-03 -- 1.0E+00 5.4E-01 5.E-01 2.8E-01 3.E-01 6.3E-02 6.E-02
WB FZ: RM 3 to 6 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Arsenic, inorganic 2.2E-02 mg/kg 1.5E+00 7.5E-06 1.E-05 3.9E-06 6.E-06 8.8E-07 1.E-06 3.0E-04 8.8E-05 3.E-01 4.5E-05 2.E-01 1.0E-05 3.E-02
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 3 to 6 Cadmium 1.1E-01 mg/kg -- 3.7E-05 -- 1.9E-05 -- 4.3E-06 -- 1.0E-03 4.3E-04 4.E-01 2.2E-04 2.E-01 5.0E-05 5.E-02
WB FZ: RM 3 to 6 Chromium 2.0E+00 mg/kg -- 6.9E-04 -- 3.6E-04 -- 8.1E-05 -- 1.5E+00 8.1E-03 5.E-03 4.2E-03 3.E-03 9.4E-04 6.E-04
WB FZ: RM 3 to 6 Copper 1.4E+00 mg/kg -- 4.9E-04 -- 2.5E-04 -- 5.7E-05 -- 4.0E-02 5.7E-03 1.E-01 2.9E-03 7.E-02 6.6E-04 2.E-02
WB FZ: RM 3 to 6 Lead 1.7E-01 mg/kg NL 5.8E-05 -- 3.0E-05 -- 6.8E-06 -- NL 6.8E-04 -- 3.5E-04 -- 7.9E-05 --
WB FZ: RM 3 to 6 Manganese 8.5E+00 mg/kg -- 2.9E-03 -- 1.5E-03 -- 3.4E-04 -- 1.4E-01 3.4E-02 2.E-01 1.8E-02 1.E-01 4.0E-03 3.E-02
WB FZ: RM 3 to 6 Mercury 4.3E-02 mg/kg -- 1.5E-05 -- 7.6E-06 -- 1.7E-06 -- 1.0E-04 1.7E-04 2.E+00 8.9E-05 9.E-01 2.0E-05 2.E-01
WB FZ: RM 3 to 6 Nickel 1.4E+00 mg/kg -- 4.7E-04 -- 2.4E-04 -- 5.5E-05 -- 2.0E-02 5.5E-03 3.E-01 2.8E-03 1.E-01 6.4E-04 3.E-02
WB FZ: RM 3 to 6 Selenium 3.0E-01 mg/kg -- 1.0E-04 -- 5.3E-05 -- 1.2E-05 -- 5.0E-03 1.2E-03 2.E-01 6.2E-04 1.E-01 1.4E-04 3.E-02
WB FZ: RM 3 to 6 Silver 1.3E-02 mg/kg -- 4.4E-06 -- 2.3E-06 -- 5.1E-07 -- 5.0E-03 5.1E-05 1.E-02 2.6E-05 5.E-03 6.0E-06 1.E-03
WB FZ: RM 3 to 6 Thallium 4.9E-03 mg/kg -- 1.7E-06 -- 8.7E-07 -- 2.0E-07 -- 6.6E-05 2.0E-05 3.E-01 1.0E-05 2.E-01 2.3E-06 3.E-02
WB FZ: RM 3 to 6 Zinc 9.7E+01 mg/kg -- 3.3E-02 -- 1.7E-02 -- 3.9E-03 -- 3.0E-01 3.9E-01 1.E+00 2.0E-01 7.E-01 4.5E-02 2.E-01
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 3 to 6 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 3 to 6 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND ug/kg -- ND ND ND ND ND ND 4.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Acenaphthylene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
WB FZ: RM 3 to 6 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Naphthalene ND ug/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND ug/kg -- ND ND ND ND ND ND 4.0E+00 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND ND ND 3.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dibenzofuran ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 6.9E+03 ug/kg 2.0E+00 2.4E-03 5.E-03 1.2E-03 2.E-03 2.7E-04 5.E-04 2.0E-05 2.7E-02 1.E+03 1.4E-02 7.E+02 3.2E-03 2.E+02
WB FZ: RM 3 to 6 Total PCB Congeners 8.2E+06 pg/g NA 2.8E-03 -- 1.4E-03 -- 3.3E-04 -- NA 3.3E-02 -- 1.7E-02 -- 3.8E-03 --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 8.0E+06 pg/g 2.0E+00 2.7E-03 5.E-03 1.4E-03 3.E-03 3.2E-04 6.E-04 2.0E-05 3.2E-02 2.E+03 1.7E-02 8.E+02 3.7E-03 2.E+02
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 8.5E+00 pg/g 1.3E+05 2.9E-09 4.E-04 1.5E-09 2.E-04 3.4E-10 4.E-05 1.0E-09 3.4E-08 3.E+01 1.8E-08 2.E+01 4.0E-09 4.E+00
WB FZ: RM 3 to 6 Total PCB TEQ 1.6E+01 pg/g 1.3E+05 5.6E-09 7.E-04 2.9E-09 4.E-04 6.5E-10 8.E-05 1.0E-09 6.5E-08 6.E+01 3.3E-08 3.E+01 7.6E-09 8.E+00
WB FZ: RM 3 to 6 Total TEQ -- -- -- -- 1.E-03 -- 6.E-04 -- 1.E-04 -- -- 1.E+02 -- 5.E+01 -- 1.E+01
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND ug/kg NL ND ND ND ND ND ND NL ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Methoxychlor 4.2E+00 ug/kg -- 1.4E-06 -- 7.4E-07 -- 1.7E-07 -- 5.0E-03 1.7E-05 3.E-03 8.7E-06 2.E-03 2.0E-06 4.E-04
WB FZ: RM 3 to 6 Total Chlordanes 2.3E+01 ug/kg 3.5E-01 7.9E-06 3.E-06 4.1E-06 1.E-06 9.2E-07 3.E-07 5.0E-04 9.2E-05 2.E-01 4.7E-05 9.E-02 1.1E-05 2.E-02
WB FZ: RM 3 to 6 Total DDD 1.7E+02 ug/kg 2.4E-01 5.9E-05 1.E-05 3.0E-05 7.E-06 6.8E-06 2.E-06 5.0E-04 6.8E-04 1.E+00 3.5E-04 7.E-01 8.0E-05 2.E-01
WB FZ: RM 3 to 6 Total DDE 2.6E+02 ug/kg 3.4E-01 9.0E-05 3.E-05 4.7E-05 2.E-05 1.1E-05 4.E-06 5.0E-04 1.1E-03 2.E+00 5.5E-04 1.E+00 1.2E-04 2.E-01
WB FZ: RM 3 to 6 Total DDT 4.7E+01 ug/kg 3.4E-01 1.6E-05 5.E-06 8.3E-06 3.E-06 1.9E-06 6.E-07 5.0E-04 1.9E-04 4.E-01 9.7E-05 2.E-01 2.2E-05 4.E-02
WB FZ: RM 3 to 6 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 7.E-03 3.E-03 8.E-04
WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 1.1E+02 mg/kg -- 3.8E-02 -- 2.0E-02 -- 4.4E-03 -- 1.0E+00 4.4E-01 4.E-01 2.3E-01 2.E-01 5.2E-02 5.E-02
WB FZ: RM 6 to 9 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Arsenic, inorganic 1.4E-02 mg/kg 1.5E+00 4.8E-06 7.E-06 2.5E-06 4.E-06 5.6E-07 8.E-07 3.0E-04 5.6E-05 2.E-01 2.9E-05 1.E-01 6.5E-06 2.E-02
WB FZ: RM 6 to 9 Cadmium 7.1E-02 mg/kg -- 2.4E-05 -- 1.2E-05 -- 2.8E-06 -- 1.0E-03 2.8E-04 3.E-01 1.5E-04 1.E-01 3.3E-05 3.E-02
WB FZ: RM 6 to 9 Chromium 8.6E-01 mg/kg -- 2.9E-04 -- 1.5E-04 -- 3.4E-05 -- 1.5E+00 3.4E-03 2.E-03 1.8E-03 1.E-03 4.0E-04 3.E-04
WB FZ: RM 6 to 9 Copper 1.3E+00 mg/kg -- 4.4E-04 -- 2.3E-04 -- 5.1E-05 -- 4.0E-02 5.1E-03 1.E-01 2.6E-03 7.E-02 6.0E-04 1.E-02
WB FZ: RM 6 to 9 Lead 2.0E-01 mg/kg NL 6.9E-05 -- 3.6E-05 -- 8.1E-06 -- NL 8.1E-04 -- 4.2E-04 -- 9.4E-05 --
WB FZ: RM 6 to 9 Manganese 6.1E+00 mg/kg -- 2.1E-03 -- 1.1E-03 -- 2.4E-04 -- 1.4E-01 2.4E-02 2.E-01 1.3E-02 9.E-02 2.9E-03 2.E-02
WB FZ: RM 6 to 9 Mercury 4.7E-02 mg/kg -- 1.6E-05 -- 8.3E-06 -- 1.9E-06 -- 1.0E-04 1.9E-04 2.E+00 9.7E-05 1.E+00 2.2E-05 2.E-01
WB FZ: RM 6 to 9 Nickel 5.7E-01 mg/kg -- 2.0E-04 -- 1.0E-04 -- 2.3E-05 -- 2.0E-02 2.3E-03 1.E-01 1.2E-03 6.E-02 2.7E-04 1.E-02
WB FZ: RM 6 to 9 Selenium 4.0E-01 mg/kg -- 1.4E-04 -- 7.1E-05 -- 1.6E-05 -- 5.0E-03 1.6E-03 3.E-01 8.3E-04 2.E-01 1.9E-04 4.E-02
WB FZ: RM 6 to 9 Silver 1.7E-02 mg/kg -- 5.7E-06 -- 2.9E-06 -- 6.6E-07 -- 5.0E-03 6.6E-05 1.E-02 3.4E-05 7.E-03 7.7E-06 2.E-03
WB FZ: RM 6 to 9 Thallium 2.0E-03 mg/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 6.6E-05 8.0E-06 1.E-01 4.1E-06 6.E-02 9.3E-07 1.E-02
WB FZ: RM 6 to 9 Zinc 1.1E+02 mg/kg -- 3.8E-02 -- 2.0E-02 -- 4.5E-03 -- 3.0E-01 4.5E-01 1.E+00 2.3E-01 8.E-01 5.2E-02 2.E-01
WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 6 to 9 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 6 to 9 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 3.8E+01 ug/kg -- 1.3E-05 -- 6.7E-06 -- 1.5E-06 -- 4.0E-03 1.5E-04 4.E-02 7.9E-05 2.E-02 1.8E-05 4.E-03
WB FZ: RM 6 to 9 Acenaphthene 7.5E+01 ug/kg -- 2.6E-05 -- 1.3E-05 -- 3.0E-06 -- 6.0E-02 3.0E-04 5.E-03 1.6E-04 3.E-03 3.5E-05 6.E-04
WB FZ: RM 6 to 9 Acenaphthylene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
WB FZ: RM 6 to 9 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Fluorene 5.3E+01 ug/kg -- 1.8E-05 -- 9.4E-06 -- 2.1E-06 -- 4.0E-02 2.1E-04 5.E-03 1.1E-04 3.E-03 2.5E-05 6.E-04
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Naphthalene 5.6E+01 ug/kg -- 1.9E-05 -- 9.9E-06 -- 2.2E-06 -- 2.0E-02 2.2E-04 1.E-02 1.2E-04 6.E-03 2.6E-05 1.E-03
WB FZ: RM 6 to 9 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND ug/kg -- ND ND ND ND ND ND 4.0E+00 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND ND ND 3.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dibenzofuran ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 1.2E+03 ug/kg 2.0E+00 4.1E-04 8.E-04 2.1E-04 4.E-04 4.8E-05 1.E-04 2.0E-05 4.8E-03 2.E+02 2.5E-03 1.E+02 5.6E-04 3.E+01
WB FZ: RM 6 to 9 Total PCB Congeners 1.4E+06 pg/g NA 4.7E-04 -- 2.5E-04 -- 5.5E-05 -- NA 5.5E-03 -- 2.9E-03 -- 6.5E-04 --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 1.3E+06 pg/g 2.0E+00 4.6E-04 9.E-04 2.4E-04 5.E-04 5.4E-05 1.E-04 2.0E-05 5.4E-03 3.E+02 2.8E-03 1.E+02 6.3E-04 3.E+01
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 5.3E+00 pg/g 1.3E+05 1.8E-09 2.E-04 9.3E-10 1.E-04 2.1E-10 3.E-05 1.0E-09 2.1E-08 2.E+01 1.1E-08 1.E+01 2.5E-09 2.E+00
WB FZ: RM 6 to 9 Total PCB TEQ 6.7E+00 pg/g 1.3E+05 2.3E-09 3.E-04 1.2E-09 2.E-04 2.7E-10 3.E-05 1.0E-09 2.7E-08 3.E+01 1.4E-08 1.E+01 3.1E-09 3.E+00
WB FZ: RM 6 to 9 Total TEQ -- -- -- -- 5.E-04 -- 3.E-04 -- 6.E-05 -- -- 5.E+01 -- 2.E+01 -- 6.E+00
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND ug/kg NL ND ND ND ND ND ND NL ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Total Chlordanes 2.4E+01 ug/kg 3.5E-01 8.1E-06 3.E-06 4.2E-06 1.E-06 9.4E-07 3.E-07 5.0E-04 9.4E-05 2.E-01 4.9E-05 1.E-01 1.1E-05 2.E-02
WB FZ: RM 6 to 9 Total DDD 6.5E+01 ug/kg 2.4E-01 2.2E-05 5.E-06 1.1E-05 3.E-06 2.6E-06 6.E-07 5.0E-04 2.6E-04 5.E-01 1.3E-04 3.E-01 3.0E-05 6.E-02
WB FZ: RM 6 to 9 Total DDE 1.5E+02 ug/kg 3.4E-01 5.0E-05 2.E-05 2.6E-05 9.E-06 5.9E-06 2.E-06 5.0E-04 5.9E-04 1.E+00 3.0E-04 6.E-01 6.9E-05 1.E-01
WB FZ: RM 6 to 9 Total DDT ND ug/kg 3.4E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Total Endosulfan 1.4E+01 ug/kg -- 4.6E-06 -- 2.4E-06 -- 5.4E-07 -- 6.0E-03 5.4E-05 9.E-03 2.8E-05 5.E-03 6.3E-06 1.E-03

Exposure Point Total 1.E-03 8.E-04 2.E-04
WB Study Area Wide Metals
WB Study Area Wide Aluminum 9.1E+01 mg/kg -- 3.1E-02 -- 1.6E-02 -- 3.7E-03 -- 1.0E+00 3.7E-01 4.E-01 1.9E-01 2.E-01 4.3E-02 4.E-02
WB Study Area Wide Antimony 6.4E-03 mg/kg -- 2.2E-06 -- 1.1E-06 -- 2.6E-07 -- 4.0E-04 2.6E-05 6.E-02 1.3E-05 3.E-02 3.0E-06 7.E-03
WB Study Area Wide Arsenic, inorganic 1.6E-02 mg/kg 1.5E+00 5.5E-06 8.E-06 2.8E-06 4.E-06 6.4E-07 1.E-06 3.0E-04 6.4E-05 2.E-01 3.3E-05 1.E-01 7.4E-06 2.E-02
WB Study Area Wide Cadmium 6.9E-02 mg/kg -- 2.4E-05 -- 1.2E-05 -- 2.8E-06 -- 1.0E-03 2.8E-04 3.E-01 1.4E-04 1.E-01 3.2E-05 3.E-02
WB Study Area Wide Chromium 1.1E+00 mg/kg -- 3.6E-04 -- 1.9E-04 -- 4.2E-05 -- 1.5E+00 4.2E-03 3.E-03 2.2E-03 1.E-03 5.0E-04 3.E-04
WB Study Area Wide Copper 1.2E+00 mg/kg -- 4.1E-04 -- 2.1E-04 -- 4.8E-05 -- 4.0E-02 4.8E-03 1.E-01 2.5E-03 6.E-02 5.6E-04 1.E-02
WB Study Area Wide Lead 4.8E-01 mg/kg NL 1.6E-04 -- 8.5E-05 -- 1.9E-05 -- NL 1.9E-03 -- 9.9E-04 -- 2.2E-04 --
WB Study Area Wide Manganese 6.8E+00 mg/kg -- 2.3E-03 -- 1.2E-03 -- 2.7E-04 -- 1.4E-01 2.7E-02 2.E-01 1.4E-02 1.E-01 3.2E-03 2.E-02
WB Study Area Wide Mercury 4.9E-02 mg/kg -- 1.7E-05 -- 8.6E-06 -- 1.9E-06 -- 1.0E-04 1.9E-04 2.E+00 1.0E-04 1.E+00 2.3E-05 2.E-01
WB Study Area Wide Nickel 6.9E-01 mg/kg -- 2.4E-04 -- 1.2E-04 -- 2.8E-05 -- 2.0E-02 2.8E-03 1.E-01 1.4E-03 7.E-02 3.2E-04 2.E-02
WB Study Area Wide Selenium 3.4E-01 mg/kg -- 1.2E-04 -- 6.0E-05 -- 1.3E-05 -- 5.0E-03 1.3E-03 3.E-01 6.9E-04 1.E-01 1.6E-04 3.E-02
WB Study Area Wide Silver 9.0E-03 mg/kg -- 3.1E-06 -- 1.6E-06 -- 3.6E-07 -- 5.0E-03 3.6E-05 7.E-03 1.8E-05 4.E-03 4.2E-06 8.E-04
WB Study Area Wide Thallium 3.6E-03 mg/kg -- 1.2E-06 -- 6.4E-07 -- 1.4E-07 -- 6.6E-05 1.4E-05 2.E-01 7.5E-06 1.E-01 1.7E-06 3.E-02
WB Study Area Wide Zinc 9.8E+01 mg/kg -- 3.4E-02 -- 1.7E-02 -- 3.9E-03 -- 3.0E-01 3.9E-01 1.E+00 2.0E-01 7.E-01 4.6E-02 2.E-01
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 1.7E+01 ug/kg -- 5.8E-06 -- 3.0E-06 -- 6.8E-07 -- 3.0E-04 6.8E-05 2.E-01 3.5E-05 1.E-01 7.9E-06 3.E-02
WB Study Area Wide Dibutyltin ion 4.0E+00 ug/kg -- 1.4E-06 -- 7.1E-07 -- 1.6E-07 -- 3.0E-04 1.6E-05 5.E-02 8.2E-06 3.E-02 1.9E-06 6.E-03
WB Study Area Wide Tributyltin ion 6.9E+00 ug/kg -- 2.4E-06 -- 1.2E-06 -- 2.8E-07 -- 3.0E-04 2.8E-05 9.E-02 1.4E-05 5.E-02 3.2E-06 1.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 7.3E+00 ug/kg 2.9E-02 2.5E-06 7.E-08 1.3E-06 4.E-08 2.9E-07 8.E-09 7.0E-02 2.9E-05 4.E-04 1.5E-05 2.E-04 3.4E-06 5.E-05
WB Study Area Wide 2-Methylnaphthalene 1.1E+01 ug/kg -- 3.9E-06 -- 2.0E-06 -- 4.5E-07 -- 4.0E-03 4.5E-05 1.E-02 2.3E-05 6.E-03 5.3E-06 1.E-03
WB Study Area Wide Acenaphthene 4.8E+01 ug/kg -- 1.7E-05 -- 8.5E-06 -- 1.9E-06 -- 6.0E-02 1.9E-04 3.E-03 1.0E-04 2.E-03 2.3E-05 4.E-04
WB Study Area Wide Acenaphthylene 3.2E+00 ug/kg -- 1.1E-06 -- 5.7E-07 -- 1.3E-07 -- 6.0E-02 1.3E-05 2.E-04 6.6E-06 1.E-04 1.5E-06 3.E-05
WB Study Area Wide Anthracene 4.1E+00 ug/kg -- 1.4E-06 -- 7.3E-07 -- 1.6E-07 -- 3.0E-01 1.6E-05 5.E-05 8.5E-06 3.E-05 1.9E-06 6.E-06
WB Study Area Wide Benzo(a)anthracene 3.2E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 5.7E-08 4.E-08 1.3E-08 9.E-09 -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 --
WB Study Area Wide Benzo(a)pyrene 5.4E-01 ug/kg 7.3E+00 1.9E-07 1.E-06 9.6E-08 7.E-07 2.2E-08 2.E-07 -- 2.2E-06 -- 1.1E-06 -- 2.5E-07 --
WB Study Area Wide Benzo(b)fluoranthene 1.0E+00 ug/kg 7.3E-01 3.4E-07 3.E-07 1.8E-07 1.E-07 4.0E-08 3.E-08 -- 4.0E-06 -- 2.1E-06 -- 4.7E-07 --
WB Study Area Wide Benzo(g,h,i)perylene 5.6E-01 ug/kg -- 1.9E-07 -- 9.9E-08 -- 2.2E-08 -- 3.0E-02 2.2E-06 7.E-05 1.2E-06 4.E-05 2.6E-07 9.E-06
WB Study Area Wide Benzo(k)fluoranthene 4.1E-01 ug/kg 7.3E-02 1.4E-07 1.E-08 7.3E-08 5.E-09 1.6E-08 1.E-09 -- 1.6E-06 -- 8.5E-07 -- 1.9E-07 --
WB Study Area Wide Dibenzo(a,h)anthracene 2.5E-01 ug/kg 7.3E+00 8.6E-08 6.E-07 4.4E-08 3.E-07 1.0E-08 7.E-08 -- 1.0E-06 -- 5.2E-07 -- 1.2E-07 --
WB Study Area Wide Dibenzothiophene 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.3E-07 -- 4.0E-02 5.3E-05 1.E-03 2.7E-05 7.E-04 6.2E-06 2.E-04
WB Study Area Wide Fluoranthene 1.1E+01 ug/kg -- 3.7E-06 -- 1.9E-06 -- 4.3E-07 -- 4.0E-02 4.3E-05 1.E-03 2.2E-05 6.E-04 5.0E-06 1.E-04
WB Study Area Wide Fluorene 1.9E+01 ug/kg -- 6.6E-06 -- 3.4E-06 -- 7.7E-07 -- 4.0E-02 7.7E-05 2.E-03 4.0E-05 1.E-03 9.0E-06 2.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene 6.0E-01 ug/kg 7.3E-01 2.1E-07 2.E-07 1.1E-07 8.E-08 2.4E-08 2.E-08 -- 2.4E-06 -- 1.2E-06 -- 2.8E-07 --
WB Study Area Wide Naphthalene 1.9E+01 ug/kg -- 6.6E-06 -- 3.4E-06 -- 7.7E-07 -- 2.0E-02 7.7E-05 4.E-03 4.0E-05 2.E-03 9.0E-06 5.E-04
WB Study Area Wide Phenanthrene 1.0E+01 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.1E-07 -- 3.0E-02 4.1E-05 1.E-03 2.1E-05 7.E-04 4.8E-06 2.E-04
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

WB Study Area Wide Pyrene 5.1E+00 ug/kg -- 1.8E-06 -- 9.1E-07 -- 2.0E-07 -- 3.0E-02 2.0E-05 7.E-04 1.1E-05 4.E-04 2.4E-06 8.E-05
Total Carcinogenic PAHs -- -- -- -- 2.E-06 -- 1.E-06 -- 3.E-07 -- -- -- -- -- -- --

WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 4.3E+02 ug/kg -- 1.5E-04 -- 7.6E-05 -- 1.7E-05 -- 4.0E+00 1.7E-03 4.E-04 8.9E-04 2.E-04 2.0E-04 5.E-05
WB Study Area Wide Benzyl alcohol 7.6E+01 ug/kg -- 2.6E-05 -- 1.3E-05 -- 3.0E-06 -- 5.0E-01 3.0E-04 6.E-04 1.6E-04 3.E-04 3.5E-05 7.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 2.1E+01 ug/kg -- 7.2E-06 -- 3.7E-06 -- 8.4E-07 -- 3.0E-03 8.4E-05 3.E-02 4.3E-05 1.E-02 9.7E-06 3.E-03
WB Study Area Wide Dibenzofuran 5.7E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.3E-07 -- 4.0E-02 2.3E-05 6.E-04 1.2E-05 3.E-04 2.7E-06 7.E-05
WB Study Area Wide Hexachlorobenzene 3.4E+00 ug/kg 1.6E+00 1.2E-06 2.E-06 6.0E-07 1.E-06 1.4E-07 2.E-07 8.0E-04 1.4E-05 2.E-02 7.0E-06 9.E-03 1.6E-06 2.E-03
WB Study Area Wide Hexachlorobutadiene 2.1E-01 ug/kg 7.8E-02 7.3E-08 6.E-09 3.8E-08 3.E-09 8.5E-09 7.E-10 1.0E-03 8.5E-07 9.E-04 4.4E-07 4.E-04 9.9E-08 1.E-04
WB Study Area Wide Isophorone 5.9E+00 ug/kg 9.5E-04 2.0E-06 2.E-09 1.0E-06 1.E-09 2.4E-07 2.E-10 2.0E-01 2.4E-05 1.E-04 1.2E-05 6.E-05 2.8E-06 1.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 8.6E+00 ug/kg -- 3.0E-06 -- 1.5E-06 -- 3.5E-07 -- 5.0E-03 3.5E-05 7.E-03 1.8E-05 4.E-03 4.0E-06 8.E-04
WB Study Area Wide Phenol 4.3E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.7E-06 -- 3.0E-01 1.7E-04 6.E-04 8.9E-05 3.E-04 2.0E-05 7.E-05
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 6.3E+03 ug/kg 2.0E+00 2.1E-03 4.E-03 1.1E-03 2.E-03 2.5E-04 5.E-04 2.0E-05 2.5E-02 1.E+03 1.3E-02 6.E+02 2.9E-03 1.E+02
WB Study Area Wide Total PCB Congeners 1.0E+07 pg/g NA 3.4E-03 -- 1.8E-03 -- 4.0E-04 -- NA 4.0E-02 -- 2.1E-02 -- 4.7E-03 --
WB Study Area Wide Total PCBs, Adjusted 9.9E+06 pg/g 2.0E+00 3.4E-03 7.E-03 1.8E-03 4.E-03 4.0E-04 8.E-04 2.0E-05 4.0E-02 2.E+03 2.0E-02 1.E+03 4.6E-03 2.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 5.0E+00 pg/g 1.3E+05 1.7E-09 2.E-04 8.9E-10 1.E-04 2.0E-10 3.E-05 1.0E-09 2.0E-08 2.E+01 1.0E-08 1.E+01 2.3E-09 2.E+00
WB Study Area Wide Total PCB TEQ 2.5E+01 pg/g 1.3E+05 8.7E-09 1.E-03 4.5E-09 6.E-04 1.0E-09 1.E-04 1.0E-09 1.0E-07 1.E+02 5.3E-08 5.E+01 1.2E-08 1.E+01
WB Study Area Wide Total TEQ -- -- -- -- 1.E-03 -- 7.E-04 -- 2.E-04 -- -- 1.E+02 -- 6.E+01 -- 1.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 1.5E-01 ug/kg 1.7E+01 5.0E-08 8.E-07 2.6E-08 4.E-07 5.8E-09 1.E-07 3.0E-05 5.8E-07 2.E-02 3.0E-07 1.E-02 6.8E-08 2.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 3.9E-02 ug/kg 6.3E+00 1.4E-08 9.E-08 7.0E-09 4.E-08 1.6E-09 1.E-08 8.0E-03 1.6E-07 2.E-05 8.1E-08 1.E-05 1.8E-08 2.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 3.3E-02 ug/kg 1.8E+00 1.1E-08 2.E-08 5.9E-09 1.E-08 1.3E-09 2.E-09 6.0E-04 1.3E-07 2.E-04 6.9E-08 1.E-04 1.6E-08 3.E-05
WB Study Area Wide delta-Hexachlorocyclohexane 3.1E-03 ug/kg NL 1.0E-09 -- 5.4E-10 -- 1.2E-10 -- NL 1.2E-08 -- 6.3E-09 -- 1.4E-09 --
WB Study Area Wide Dieldrin 2.5E+00 ug/kg 1.6E+01 8.5E-07 1.E-05 4.4E-07 7.E-06 9.9E-08 2.E-06 5.0E-05 9.9E-06 2.E-01 5.1E-06 1.E-01 1.2E-06 2.E-02
WB Study Area Wide Endrin 2.7E-02 ug/kg -- 9.1E-09 -- 4.7E-09 -- 1.1E-09 -- 3.0E-04 1.1E-07 4.E-04 5.5E-08 2.E-04 1.2E-08 4.E-05
WB Study Area Wide Endrin aldehyde 7.4E-03 ug/kg -- 2.5E-09 -- 1.3E-09 -- 3.0E-10 -- 3.0E-04 3.0E-08 1.E-04 1.5E-08 5.E-05 3.5E-09 1.E-05
WB Study Area Wide Endrin ketone 1.5E-02 ug/kg -- 5.1E-09 -- 2.7E-09 -- 6.0E-10 -- 3.0E-04 6.0E-08 2.E-04 3.1E-08 1.E-04 7.0E-09 2.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 3.7E-02 ug/kg 1.1E+00 1.3E-08 1.E-08 6.5E-09 7.E-09 1.5E-09 2.E-09 3.0E-04 1.5E-07 5.E-04 7.6E-08 3.E-04 1.7E-08 6.E-05
WB Study Area Wide Heptachlor 5.9E-03 ug/kg 4.5E+00 2.0E-09 9.E-09 1.0E-09 5.E-09 2.4E-10 1.E-09 5.0E-04 2.4E-08 5.E-05 1.2E-08 2.E-05 2.7E-09 5.E-06
WB Study Area Wide Heptachlor epoxide 1.7E-01 ug/kg 9.1E+00 5.8E-08 5.E-07 3.0E-08 3.E-07 6.7E-09 6.E-08 1.3E-05 6.7E-07 5.E-02 3.5E-07 3.E-02 7.8E-08 6.E-03
WB Study Area Wide Methoxychlor 4.2E+00 ug/kg -- 1.4E-06 -- 7.4E-07 -- 1.7E-07 -- 5.0E-03 1.7E-05 3.E-03 8.7E-06 2.E-03 2.0E-06 4.E-04
WB Study Area Wide Total Chlordanes 1.6E+01 ug/kg 3.5E-01 5.6E-06 2.E-06 2.9E-06 1.E-06 6.5E-07 2.E-07 5.0E-04 6.5E-05 1.E-01 3.4E-05 7.E-02 7.6E-06 2.E-02
WB Study Area Wide Total DDD 1.2E+02 ug/kg 2.4E-01 4.0E-05 1.E-05 2.1E-05 5.E-06 4.7E-06 1.E-06 5.0E-04 4.7E-04 9.E-01 2.4E-04 5.E-01 5.5E-05 1.E-01
WB Study Area Wide Total DDE 1.7E+02 ug/kg 3.4E-01 5.7E-05 2.E-05 3.0E-05 1.E-05 6.7E-06 2.E-06 5.0E-04 6.7E-04 1.E+00 3.5E-04 7.E-01 7.8E-05 2.E-01
WB Study Area Wide Total DDT 1.9E+01 ug/kg 3.4E-01 6.7E-06 2.E-06 3.4E-06 1.E-06 7.8E-07 3.E-07 5.0E-04 7.8E-05 2.E-01 4.0E-05 8.E-02 9.1E-06 2.E-02
WB Study Area Wide Total Endosulfan 3.7E+00 ug/kg -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 -- 6.0E-03 1.5E-05 2.E-03 7.6E-06 1.E-03 1.7E-06 3.E-04

Exposure Point Total 8.E-03 4.E-03 1.E-03
F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 2.1E+00 mg/kg -- 7.2E-04 -- 3.7E-04 -- 8.4E-05 -- 1.0E+00 8.4E-03 8.E-03 4.3E-03 4.E-03 9.8E-04 1.E-03
F FZ: RM 0 to 4 Arsenic, inorganic 2.1E-02 mg/kg 1.5E+00 7.2E-06 1.E-05 3.7E-06 6.E-06 8.4E-07 1.E-06 3.0E-04 8.4E-05 3.E-01 4.3E-05 1.E-01 9.8E-06 3.E-02
F FZ: RM 0 to 4 Cadmium 5.0E-03 mg/kg -- 1.7E-06 -- 8.9E-07 -- 2.0E-07 -- 1.0E-03 2.0E-05 2.E-02 1.0E-05 1.E-02 2.3E-06 2.E-03
F FZ: RM 0 to 4 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 0 to 4 Copper 6.9E-01 mg/kg -- 2.4E-04 -- 1.2E-04 -- 2.7E-05 -- 4.0E-02 2.7E-03 7.E-02 1.4E-03 4.E-02 3.2E-04 8.E-03
F FZ: RM 0 to 4 Lead 5.3E-02 mg/kg NL 1.8E-05 -- 9.4E-06 -- 2.1E-06 -- NL 2.1E-04 -- 1.1E-04 -- 2.5E-05 --
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 0 to 4 Manganese 2.2E+00 mg/kg -- 7.6E-04 -- 4.0E-04 -- 8.9E-05 -- 1.4E-01 8.9E-03 6.E-02 4.6E-03 3.E-02 1.0E-03 7.E-03
F FZ: RM 0 to 4 Mercury 7.5E-02 mg/kg -- 2.6E-05 -- 1.3E-05 -- 3.0E-06 -- 1.0E-04 3.0E-04 3.E+00 1.5E-04 2.E+00 3.5E-05 3.E-01
F FZ: RM 0 to 4 Nickel 7.8E-02 mg/kg -- 2.7E-05 -- 1.4E-05 -- 3.1E-06 -- 2.0E-02 3.1E-04 2.E-02 1.6E-04 8.E-03 3.6E-05 2.E-03
F FZ: RM 0 to 4 Selenium 3.0E-01 mg/kg -- 1.0E-04 -- 5.3E-05 -- 1.2E-05 -- 5.0E-03 1.2E-03 2.E-01 6.2E-04 1.E-01 1.4E-04 3.E-02
F FZ: RM 0 to 4 Thallium 6.2E-03 mg/kg -- 2.1E-06 -- 1.1E-06 -- 2.5E-07 -- 6.6E-05 2.5E-05 4.E-01 1.3E-05 2.E-01 2.9E-06 4.E-02
F FZ: RM 0 to 4 Zinc 3.1E+01 mg/kg -- 1.0E-02 -- 5.4E-03 -- 1.2E-03 -- 3.0E-01 1.2E-01 4.E-01 6.3E-02 2.E-01 1.4E-02 5.E-02
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 3.5E-01 ug/kg -- 1.2E-07 -- 6.2E-08 -- 1.4E-08 -- 3.0E-04 1.4E-06 5.E-03 7.2E-07 2.E-03 1.6E-07 5.E-04
F FZ: RM 0 to 4 Dibutyltin ion 1.6E+00 ug/kg -- 5.5E-07 -- 2.8E-07 -- 6.4E-08 -- 3.0E-04 6.4E-06 2.E-02 3.3E-06 1.E-02 7.5E-07 2.E-03
F FZ: RM 0 to 4 Tributyltin ion 7.0E+00 ug/kg -- 2.4E-06 -- 1.2E-06 -- 2.8E-07 -- 3.0E-04 2.8E-05 9.E-02 1.4E-05 5.E-02 3.3E-06 1.E-02
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 4.1E+00 ug/kg 2.9E-02 1.4E-06 4.E-08 7.3E-07 2.E-08 1.6E-07 5.E-09 7.0E-02 1.6E-05 2.E-04 8.5E-06 1.E-04 1.9E-06 3.E-05
F FZ: RM 0 to 4 2-Methylnaphthalene 3.0E+00 ug/kg -- 1.0E-06 -- 5.3E-07 -- 1.2E-07 -- 4.0E-03 1.2E-05 3.E-03 6.2E-06 2.E-03 1.4E-06 4.E-04
F FZ: RM 0 to 4 Acenaphthene 2.1E+01 ug/kg -- 7.2E-06 -- 3.7E-06 -- 8.4E-07 -- 6.0E-02 8.4E-05 1.E-03 4.3E-05 7.E-04 9.8E-06 2.E-04
F FZ: RM 0 to 4 Acenaphthylene 1.8E+00 ug/kg -- 6.2E-07 -- 3.2E-07 -- 7.2E-08 -- 6.0E-02 7.2E-06 1.E-04 3.7E-06 6.E-05 8.4E-07 1.E-05
F FZ: RM 0 to 4 Anthracene 2.9E+00 ug/kg -- 9.9E-07 -- 5.1E-07 -- 1.2E-07 -- 3.0E-01 1.2E-05 4.E-05 6.0E-06 2.E-05 1.4E-06 5.E-06
F FZ: RM 0 to 4 Benzo(a)anthracene 2.8E-01 ug/kg 7.3E-01 9.6E-08 7.E-08 5.0E-08 4.E-08 1.1E-08 8.E-09 -- 1.1E-06 -- 5.8E-07 -- 1.3E-07 --
F FZ: RM 0 to 4 Benzo(b)fluoranthene 3.2E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 5.7E-08 4.E-08 1.3E-08 9.E-09 -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 1.7E-01 ug/kg -- 5.8E-08 -- 3.0E-08 -- 6.8E-09 -- 3.0E-02 6.8E-07 2.E-05 3.5E-07 1.E-05 7.9E-08 3.E-06
F FZ: RM 0 to 4 Benzo(k)fluoranthene 1.8E-01 ug/kg 7.3E-02 6.2E-08 5.E-09 3.2E-08 2.E-09 7.2E-09 5.E-10 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene 7.5E-02 ug/kg 7.3E+00 2.6E-08 2.E-07 1.3E-08 1.E-07 3.0E-09 2.E-08 -- 3.0E-07 -- 1.6E-07 -- 3.5E-08 --
F FZ: RM 0 to 4 Dibenzothiophene 1.2E+00 ug/kg -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 -- 4.0E-02 4.8E-06 1.E-04 2.5E-06 6.E-05 5.6E-07 1.E-05
F FZ: RM 0 to 4 Fluoranthene 3.5E+00 ug/kg -- 1.2E-06 -- 6.2E-07 -- 1.4E-07 -- 4.0E-02 1.4E-05 4.E-04 7.2E-06 2.E-04 1.6E-06 4.E-05
F FZ: RM 0 to 4 Fluorene 5.3E+00 ug/kg -- 1.8E-06 -- 9.4E-07 -- 2.1E-07 -- 4.0E-02 2.1E-05 5.E-04 1.1E-05 3.E-04 2.5E-06 6.E-05
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene 1.2E-01 ug/kg 7.3E-01 4.1E-08 3.E-08 2.1E-08 2.E-08 4.8E-09 4.E-09 -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 --
F FZ: RM 0 to 4 Naphthalene 2.6E+00 ug/kg -- 8.9E-07 -- 4.6E-07 -- 1.0E-07 -- 2.0E-02 1.0E-05 5.E-04 5.4E-06 3.E-04 1.2E-06 6.E-05
F FZ: RM 0 to 4 Phenanthrene 7.5E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 -- 3.0E-02 3.0E-05 1.E-03 1.6E-05 5.E-04 3.5E-06 1.E-04
F FZ: RM 0 to 4 Pyrene 4.5E+00 ug/kg -- 1.5E-06 -- 8.0E-07 -- 1.8E-07 -- 3.0E-02 1.8E-05 6.E-04 9.3E-06 3.E-04 2.1E-06 7.E-05

Total Carcinogenic PAHs -- -- -- -- 4.E-07 -- 2.E-07 -- 4.E-08 -- -- -- -- -- -- --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 3.4E+01 ug/kg -- 1.2E-05 -- 6.0E-06 -- 1.4E-06 -- 5.0E-01 1.4E-04 3.E-04 7.0E-05 1.E-04 1.6E-05 3.E-05
F FZ: RM 0 to 4 Dibenzofuran 2.4E+00 ug/kg -- 8.2E-07 -- 4.3E-07 -- 9.6E-08 -- 4.0E-02 9.6E-06 2.E-04 5.0E-06 1.E-04 1.1E-06 3.E-05
F FZ: RM 0 to 4 Hexachlorobenzene 2.0E+00 ug/kg 1.6E+00 6.7E-07 1.E-06 3.5E-07 6.E-07 7.8E-08 1.E-07 8.0E-04 7.8E-06 1.E-02 4.0E-06 5.E-03 9.1E-07 1.E-03
F FZ: RM 0 to 4 Hexachlorobutadiene 2.2E-02 ug/kg 7.8E-02 7.4E-09 6.E-10 3.8E-09 3.E-10 8.7E-10 7.E-11 1.0E-03 8.7E-08 9.E-05 4.5E-08 4.E-05 1.0E-08 1.E-05
F FZ: RM 0 to 4 Isophorone 9.8E+00 ug/kg 9.5E-04 3.4E-06 3.E-09 1.7E-06 2.E-09 3.9E-07 4.E-10 2.0E-01 3.9E-05 2.E-04 2.0E-05 1.E-04 4.6E-06 2.E-05
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 1.9E+01 ug/kg -- 6.5E-06 -- 3.4E-06 -- 7.6E-07 -- 5.0E-03 7.6E-05 2.E-02 3.9E-05 8.E-03 8.9E-06 2.E-03
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 0 to 4 Total PCB Congeners 2.6E+05 pg/g NA 8.9E-05 -- 4.6E-05 -- 1.0E-05 -- NA 1.0E-03 -- 5.4E-04 -- 1.2E-04 --
F FZ: RM 0 to 4 Total PCBs, Adjusted 2.5E+05 pg/g 2.0E+00 8.5E-05 2.E-04 4.4E-05 9.E-05 9.9E-06 2.E-05 2.0E-05 9.9E-04 5.E+01 5.1E-04 3.E+01 1.2E-04 6.E+00
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 2.6E+00 pg/g 1.3E+05 8.9E-10 1.E-04 4.6E-10 6.E-05 1.0E-10 1.E-05 1.0E-09 1.0E-08 1.E+01 5.3E-09 5.E+00 1.2E-09 1.E+00
F FZ: RM 0 to 4 Total PCB TEQ 1.9E+00 pg/g 1.3E+05 6.5E-10 8.E-05 3.4E-10 4.E-05 7.6E-11 1.E-05 1.0E-09 7.6E-09 8.E+00 3.9E-09 4.E+00 8.9E-10 9.E-01

Total TEQ -- -- -- -- 2.E-04 -- 1.E-04 -- 2.E-05 -- -- 2.E+01 -- 9.E+00 -- 2.E+00
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 7.9E-02 ug/kg 1.7E+01 2.7E-08 5.E-07 1.4E-08 2.E-07 3.2E-09 5.E-08 3.0E-05 3.2E-07 1.E-02 1.6E-07 5.E-03 3.7E-08 1.E-03
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 3.1E-02 ug/kg 6.3E+00 1.1E-08 7.E-08 5.5E-09 3.E-08 1.2E-09 8.E-09 8.0E-03 1.2E-07 2.E-05 6.4E-08 8.E-06 1.4E-08 2.E-06
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 5.0E-09 9.E-09 2.6E-09 5.E-09 5.8E-10 1.E-09 6.0E-04 5.8E-08 1.E-04 3.0E-08 5.E-05 6.8E-09 1.E-05
F FZ: RM 0 to 4 Dieldrin 2.0E+00 ug/kg 1.6E+01 7.0E-07 1.E-05 3.6E-07 6.E-06 8.1E-08 1.E-06 5.0E-05 8.1E-06 2.E-01 4.2E-06 8.E-02 9.5E-07 2.E-02
F FZ: RM 0 to 4 Endrin 2.1E-02 ug/kg -- 7.1E-09 -- 3.7E-09 -- 8.3E-10 -- 3.0E-04 8.3E-08 3.E-04 4.3E-08 1.E-04 9.7E-09 3.E-05
F FZ: RM 0 to 4 Endrin aldehyde 3.4E-03 ug/kg -- 1.2E-09 -- 6.0E-10 -- 1.4E-10 -- 3.0E-04 1.4E-08 5.E-05 7.0E-09 2.E-05 1.6E-09 5.E-06
F FZ: RM 0 to 4 Endrin ketone 6.7E-03 ug/kg -- 2.3E-09 -- 1.2E-09 -- 2.7E-10 -- 3.0E-04 2.7E-08 9.E-05 1.4E-08 5.E-05 3.1E-09 1.E-05
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 3.1E-02 ug/kg 1.1E+00 1.1E-08 1.E-08 5.5E-09 6.E-09 1.2E-09 1.E-09 3.0E-04 1.2E-07 4.E-04 6.4E-08 2.E-04 1.4E-08 5.E-05
F FZ: RM 0 to 4 Heptachlor epoxide 1.5E-01 ug/kg 9.1E+00 5.2E-08 5.E-07 2.7E-08 2.E-07 6.0E-09 5.E-08 1.3E-05 6.0E-07 5.E-02 3.1E-07 2.E-02 7.0E-08 5.E-03
F FZ: RM 0 to 4 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 0 to 4 Total Chlordanes 1.2E+01 ug/kg 3.5E-01 4.1E-06 1.E-06 2.1E-06 7.E-07 4.7E-07 2.E-07 5.0E-04 4.7E-05 9.E-02 2.4E-05 5.E-02 5.5E-06 1.E-02
F FZ: RM 0 to 4 Total DDD 2.6E+01 ug/kg 2.4E-01 9.0E-06 2.E-06 4.6E-06 1.E-06 1.0E-06 3.E-07 5.0E-04 1.0E-04 2.E-01 5.4E-05 1.E-01 1.2E-05 2.E-02
F FZ: RM 0 to 4 Total DDE 8.5E+01 ug/kg 3.4E-01 2.9E-05 1.E-05 1.5E-05 5.E-06 3.4E-06 1.E-06 5.0E-04 3.4E-04 7.E-01 1.8E-04 4.E-01 4.0E-05 8.E-02
F FZ: RM 0 to 4 Total DDT 1.5E+00 ug/kg 3.4E-01 5.1E-07 2.E-07 2.6E-07 9.E-08 5.9E-08 2.E-08 5.0E-04 5.9E-06 1.E-02 3.0E-06 6.E-03 6.9E-07 1.E-03
F FZ: RM 0 to 4 Total Endosulfan 7.2E-01 ug/kg -- 2.5E-07 -- 1.3E-07 -- 2.9E-08 -- 6.0E-03 2.9E-06 5.E-04 1.5E-06 2.E-04 3.4E-07 6.E-05

Exposure Point Total 4.E-04 2.E-04 5.E-05
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 2.8E+00 mg/kg -- 9.6E-04 -- 5.0E-04 -- 1.1E-04 -- 1.0E+00 1.1E-02 1.E-02 5.8E-03 6.E-03 1.3E-03 1.E-03
F FZ: RM 4 to 8 Arsenic, inorganic 1.1E-02 mg/kg 1.5E+00 3.8E-06 6.E-06 1.9E-06 3.E-06 4.4E-07 7.E-07 3.0E-04 4.4E-05 1.E-01 2.3E-05 8.E-02 5.1E-06 2.E-02
F FZ: RM 4 to 8 Cadmium 4.0E-03 mg/kg -- 1.4E-06 -- 7.1E-07 -- 1.6E-07 -- 1.0E-03 1.6E-05 2.E-02 8.3E-06 8.E-03 1.9E-06 2.E-03
F FZ: RM 4 to 8 Chromium 7.0E-01 mg/kg -- 2.4E-04 -- 1.2E-04 -- 2.8E-05 -- 1.5E+00 2.8E-03 2.E-03 1.4E-03 1.E-03 3.3E-04 2.E-04
F FZ: RM 4 to 8 Copper 4.6E-01 mg/kg -- 1.6E-04 -- 8.1E-05 -- 1.8E-05 -- 4.0E-02 1.8E-03 5.E-02 9.4E-04 2.E-02 2.1E-04 5.E-03
F FZ: RM 4 to 8 Lead 7.7E-02 mg/kg NL 2.6E-05 -- 1.4E-05 -- 3.1E-06 -- NL 3.1E-04 -- 1.6E-04 -- 3.6E-05 --
F FZ: RM 4 to 8 Manganese 2.8E+00 mg/kg -- 9.6E-04 -- 5.0E-04 -- 1.1E-04 -- 1.4E-01 1.1E-02 8.E-02 5.8E-03 4.E-02 1.3E-03 9.E-03
F FZ: RM 4 to 8 Mercury 7.3E-02 mg/kg -- 2.5E-05 -- 1.3E-05 -- 2.9E-06 -- 1.0E-04 2.9E-04 3.E+00 1.5E-04 2.E+00 3.4E-05 3.E-01
F FZ: RM 4 to 8 Nickel 4.0E-01 mg/kg -- 1.4E-04 -- 7.0E-05 -- 1.6E-05 -- 2.0E-02 1.6E-03 8.E-02 8.2E-04 4.E-02 1.8E-04 9.E-03
F FZ: RM 4 to 8 Selenium 3.0E-01 mg/kg -- 1.0E-04 -- 5.3E-05 -- 1.2E-05 -- 5.0E-03 1.2E-03 2.E-01 6.2E-04 1.E-01 1.4E-04 3.E-02
F FZ: RM 4 to 8 Thallium 9.5E-04 mg/kg -- 3.3E-07 -- 1.7E-07 -- 3.8E-08 -- 6.6E-05 3.8E-06 6.E-02 2.0E-06 3.E-02 4.4E-07 7.E-03
F FZ: RM 4 to 8 Zinc 3.1E+01 mg/kg -- 1.1E-02 -- 5.5E-03 -- 1.2E-03 -- 3.0E-01 1.2E-01 4.E-01 6.4E-02 2.E-01 1.4E-02 5.E-02
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 1.2E+00 ug/kg -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 -- 3.0E-04 4.8E-06 2.E-02 2.5E-06 8.E-03 5.6E-07 2.E-03
F FZ: RM 4 to 8 Dibutyltin ion 1.5E+00 ug/kg -- 5.1E-07 -- 2.7E-07 -- 6.0E-08 -- 3.0E-04 6.0E-06 2.E-02 3.1E-06 1.E-02 7.0E-07 2.E-03
F FZ: RM 4 to 8 Tributyltin ion 6.6E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.6E-07 -- 3.0E-04 2.6E-05 9.E-02 1.4E-05 5.E-02 3.1E-06 1.E-02
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 5.9E+00 ug/kg 2.9E-02 2.0E-06 6.E-08 1.0E-06 3.E-08 2.4E-07 7.E-09 7.0E-02 2.4E-05 3.E-04 1.2E-05 2.E-04 2.8E-06 4.E-05
F FZ: RM 4 to 8 2-Methylnaphthalene 3.7E+00 ug/kg -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 -- 4.0E-03 1.5E-05 4.E-03 7.6E-06 2.E-03 1.7E-06 4.E-04
F FZ: RM 4 to 8 Acenaphthene 8.4E+01 ug/kg -- 2.9E-05 -- 1.5E-05 -- 3.4E-06 -- 6.0E-02 3.4E-04 6.E-03 1.7E-04 3.E-03 3.9E-05 7.E-04
F FZ: RM 4 to 8 Acenaphthylene 4.1E+00 ug/kg -- 1.4E-06 -- 7.3E-07 -- 1.6E-07 -- 6.0E-02 1.6E-05 3.E-04 8.5E-06 1.E-04 1.9E-06 3.E-05
F FZ: RM 4 to 8 Anthracene 9.0E+00 ug/kg -- 3.1E-06 -- 1.6E-06 -- 3.6E-07 -- 3.0E-01 3.6E-05 1.E-04 1.9E-05 6.E-05 4.2E-06 1.E-05
F FZ: RM 4 to 8 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Dibenzothiophene 3.0E+00 ug/kg -- 1.0E-06 -- 5.3E-07 -- 1.2E-07 -- 4.0E-02 1.2E-05 3.E-04 6.2E-06 2.E-04 1.4E-06 4.E-05
F FZ: RM 4 to 8 Fluoranthene 5.4E+00 ug/kg -- 1.9E-06 -- 9.6E-07 -- 2.2E-07 -- 4.0E-02 2.2E-05 5.E-04 1.1E-05 3.E-04 2.5E-06 6.E-05
F FZ: RM 4 to 8 Fluorene 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 4.0E-02 5.2E-05 1.E-03 2.7E-05 7.E-04 6.1E-06 2.E-04
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 4 to 8 Naphthalene 6.8E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 2.0E-02 2.7E-05 1.E-03 1.4E-05 7.E-04 3.2E-06 2.E-04
F FZ: RM 4 to 8 Phenanthrene 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 3.0E-02 5.2E-05 2.E-03 2.7E-05 9.E-04 6.1E-06 2.E-04
F FZ: RM 4 to 8 Pyrene 4.0E+00 ug/kg -- 1.4E-06 -- 7.1E-07 -- 1.6E-07 -- 3.0E-02 1.6E-05 5.E-04 8.3E-06 3.E-04 1.9E-06 6.E-05

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 3.0E+01 ug/kg -- 1.0E-05 -- 5.3E-06 -- 1.2E-06 -- 5.0E-01 1.2E-04 2.E-04 6.2E-05 1.E-04 1.4E-05 3.E-05
F FZ: RM 4 to 8 Dibenzofuran 3.6E+00 ug/kg -- 1.2E-06 -- 6.4E-07 -- 1.4E-07 -- 4.0E-02 1.4E-05 4.E-04 7.4E-06 2.E-04 1.7E-06 4.E-05
F FZ: RM 4 to 8 Hexachlorobenzene 3.8E+00 ug/kg 1.6E+00 1.3E-06 2.E-06 6.6E-07 1.E-06 1.5E-07 2.E-07 8.0E-04 1.5E-05 2.E-02 7.8E-06 1.E-02 1.8E-06 2.E-03
F FZ: RM 4 to 8 Hexachlorobutadiene 1.7E-01 ug/kg 7.8E-02 5.9E-08 5.E-09 3.0E-08 2.E-09 6.9E-09 5.E-10 1.0E-03 6.9E-07 7.E-04 3.6E-07 4.E-04 8.0E-08 8.E-05
F FZ: RM 4 to 8 Isophorone 9.4E+00 ug/kg 9.5E-04 3.2E-06 3.E-09 1.7E-06 2.E-09 3.8E-07 4.E-10 2.0E-01 3.8E-05 2.E-04 1.9E-05 1.E-04 4.4E-06 2.E-05
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 1.5E+01 ug/kg -- 5.1E-06 -- 2.7E-06 -- 6.0E-07 -- 5.0E-03 6.0E-05 1.E-02 3.1E-05 6.E-03 7.0E-06 1.E-03
F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 4 to 8 Total PCB Congeners 2.0E+07 pg/g NA 6.8E-03 -- 3.5E-03 -- 7.9E-04 -- NA 7.9E-02 -- 4.1E-02 -- 9.2E-03 --
F FZ: RM 4 to 8 Total PCBs, Adjusted 1.9E+07 pg/g 2.0E+00 6.7E-03 1.E-02 3.4E-03 7.E-03 7.8E-04 2.E-03 2.0E-05 7.8E-02 4.E+03 4.0E-02 2.E+03 9.1E-03 5.E+02
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 4.4E+00 pg/g 1.3E+05 1.5E-09 2.E-04 7.7E-10 1.E-04 1.7E-10 2.E-05 1.0E-09 1.7E-08 2.E+01 9.0E-09 9.E+00 2.0E-09 2.E+00
F FZ: RM 4 to 8 Total PCB TEQ 1.6E+01 pg/g 1.3E+05 5.6E-09 7.E-04 2.9E-09 4.E-04 6.6E-10 9.E-05 1.0E-09 6.6E-08 7.E+01 3.4E-08 3.E+01 7.7E-09 8.E+00

Total TEQ -- -- -- -- 9.E-04 -- 5.E-04 -- 1.E-04 -- -- 8.E+01 -- 4.E+01 -- 1.E+01
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 1.2E-01 ug/kg 1.7E+01 4.1E-08 7.E-07 2.1E-08 4.E-07 4.8E-09 8.E-08 3.0E-05 4.8E-07 2.E-02 2.5E-07 8.E-03 5.6E-08 2.E-03
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 4.0E-02 ug/kg 6.3E+00 1.4E-08 9.E-08 7.1E-09 4.E-08 1.6E-09 1.E-08 8.0E-03 1.6E-07 2.E-05 8.3E-08 1.E-05 1.9E-08 2.E-06
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 2.3E-02 ug/kg 1.8E+00 7.9E-09 1.E-08 4.1E-09 7.E-09 9.2E-10 2.E-09 6.0E-04 9.2E-08 2.E-04 4.8E-08 8.E-05 1.1E-08 2.E-05
F FZ: RM 4 to 8 Dieldrin 2.3E+00 ug/kg 1.6E+01 7.9E-07 1.E-05 4.1E-07 7.E-06 9.2E-08 1.E-06 5.0E-05 9.2E-06 2.E-01 4.8E-06 1.E-01 1.1E-06 2.E-02
F FZ: RM 4 to 8 Endrin 2.2E-02 ug/kg -- 7.6E-09 -- 4.0E-09 -- 8.9E-10 -- 3.0E-04 8.9E-08 3.E-04 4.6E-08 2.E-04 1.0E-08 3.E-05
F FZ: RM 4 to 8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 4 to 8 Endrin ketone 1.1E-03 ug/kg -- 3.6E-10 -- 1.9E-10 -- 4.2E-11 -- 3.0E-04 4.2E-09 1.E-05 2.2E-09 7.E-06 4.9E-10 2.E-06
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 3.6E-02 ug/kg 1.1E+00 1.2E-08 1.E-08 6.3E-09 7.E-09 1.4E-09 2.E-09 3.0E-04 1.4E-07 5.E-04 7.4E-08 2.E-04 1.7E-08 6.E-05
F FZ: RM 4 to 8 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 4.4E-08 4.E-07 2.2E-08 2.E-07 5.1E-09 5.E-08 1.3E-05 5.1E-07 4.E-02 2.6E-07 2.E-02 5.9E-08 5.E-03
F FZ: RM 4 to 8 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 4 to 8 Total Chlordanes 1.2E+01 ug/kg 3.5E-01 4.1E-06 1.E-06 2.1E-06 7.E-07 4.8E-07 2.E-07 5.0E-04 4.8E-05 1.E-01 2.5E-05 5.E-02 5.6E-06 1.E-02
F FZ: RM 4 to 8 Total DDD 2.0E+02 ug/kg 2.4E-01 6.9E-05 2.E-05 3.6E-05 9.E-06 8.1E-06 2.E-06 5.0E-04 8.1E-04 2.E+00 4.2E-04 8.E-01 9.4E-05 2.E-01
F FZ: RM 4 to 8 Total DDE 2.5E+02 ug/kg 3.4E-01 8.7E-05 3.E-05 4.5E-05 2.E-05 1.0E-05 3.E-06 5.0E-04 1.0E-03 2.E+00 5.2E-04 1.E+00 1.2E-04 2.E-01
F FZ: RM 4 to 8 Total DDT 4.0E+01 ug/kg 3.4E-01 1.4E-05 5.E-06 7.0E-06 2.E-06 1.6E-06 5.E-07 5.0E-04 1.6E-04 3.E-01 8.2E-05 2.E-01 1.8E-05 4.E-02
F FZ: RM 4 to 8 Total Endosulfan 8.3E-01 ug/kg -- 2.9E-07 -- 1.5E-07 -- 3.3E-08 -- 6.0E-03 3.3E-06 6.E-04 1.7E-06 3.E-04 3.9E-07 6.E-05

Exposure Point Total 1.E-02 7.E-03 2.E-03
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 1.4E+00 mg/kg -- 4.8E-04 -- 2.5E-04 -- 5.6E-05 -- 1.0E+00 5.6E-03 6.E-03 2.9E-03 3.E-03 6.5E-04 7.E-04
F FZ: RM 8 to 12 Arsenic, inorganic 6.5E-03 mg/kg 1.5E+00 2.2E-06 3.E-06 1.2E-06 2.E-06 2.6E-07 4.E-07 3.0E-04 2.6E-05 9.E-02 1.3E-05 4.E-02 3.0E-06 1.E-02
F FZ: RM 8 to 12 Cadmium 7.0E-03 mg/kg -- 2.4E-06 -- 1.2E-06 -- 2.8E-07 -- 1.0E-03 2.8E-05 3.E-02 1.4E-05 1.E-02 3.3E-06 3.E-03
F FZ: RM 8 to 12 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 8 to 12 Copper 5.7E-01 mg/kg -- 1.9E-04 -- 1.0E-04 -- 2.3E-05 -- 4.0E-02 2.3E-03 6.E-02 1.2E-03 3.E-02 2.6E-04 7.E-03
F FZ: RM 8 to 12 Lead 3.6E-01 mg/kg NL 1.2E-04 -- 6.3E-05 -- 1.4E-05 -- NL 1.4E-03 -- 7.4E-04 -- 1.7E-04 --
F FZ: RM 8 to 12 Manganese 2.4E+00 mg/kg -- 8.4E-04 -- 4.3E-04 -- 9.8E-05 -- 1.4E-01 9.8E-03 7.E-02 5.0E-03 4.E-02 1.1E-03 8.E-03
F FZ: RM 8 to 12 Mercury 5.9E-02 mg/kg -- 2.0E-05 -- 1.0E-05 -- 2.4E-06 -- 1.0E-04 2.4E-04 2.E+00 1.2E-04 1.E+00 2.8E-05 3.E-01
F FZ: RM 8 to 12 Nickel 4.5E-02 mg/kg -- 1.5E-05 -- 8.0E-06 -- 1.8E-06 -- 2.0E-02 1.8E-04 9.E-03 9.3E-05 5.E-03 2.1E-05 1.E-03
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 8 to 12 Selenium 2.0E-01 mg/kg -- 6.9E-05 -- 3.5E-05 -- 8.0E-06 -- 5.0E-03 8.0E-04 2.E-01 4.1E-04 8.E-02 9.3E-05 2.E-02
F FZ: RM 8 to 12 Thallium 1.6E-03 mg/kg -- 5.5E-07 -- 2.8E-07 -- 6.4E-08 -- 6.6E-05 6.4E-06 1.E-01 3.3E-06 5.E-02 7.5E-07 1.E-02
F FZ: RM 8 to 12 Zinc 2.9E+01 mg/kg -- 9.9E-03 -- 5.1E-03 -- 1.2E-03 -- 3.0E-01 1.2E-01 4.E-01 6.0E-02 2.E-01 1.3E-02 4.E-02
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 8 to 12 Dibutyltin ion 7.3E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 -- 3.0E-04 2.9E-05 1.E-01 1.5E-05 5.E-02 3.4E-06 1.E-02
F FZ: RM 8 to 12 Tributyltin ion 1.1E+01 ug/kg -- 3.8E-06 -- 1.9E-06 -- 4.4E-07 -- 3.0E-04 4.4E-05 1.E-01 2.3E-05 8.E-02 5.1E-06 2.E-02
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 3.5E+00 ug/kg 2.9E-02 1.2E-06 3.E-08 6.2E-07 2.E-08 1.4E-07 4.E-09 7.0E-02 1.4E-05 2.E-04 7.2E-06 1.E-04 1.6E-06 2.E-05
F FZ: RM 8 to 12 2-Methylnaphthalene 2.4E+00 ug/kg -- 8.2E-07 -- 4.3E-07 -- 9.6E-08 -- 4.0E-03 9.6E-06 2.E-03 5.0E-06 1.E-03 1.1E-06 3.E-04
F FZ: RM 8 to 12 Acenaphthene 6.2E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.5E-07 -- 6.0E-02 2.5E-05 4.E-04 1.3E-05 2.E-04 2.9E-06 5.E-05
F FZ: RM 8 to 12 Acenaphthylene 1.5E+00 ug/kg -- 5.1E-07 -- 2.7E-07 -- 6.0E-08 -- 6.0E-02 6.0E-06 1.E-04 3.1E-06 5.E-05 7.0E-07 1.E-05
F FZ: RM 8 to 12 Anthracene 2.2E+00 ug/kg -- 7.5E-07 -- 3.9E-07 -- 8.8E-08 -- 3.0E-01 8.8E-06 3.E-05 4.5E-06 2.E-05 1.0E-06 3.E-06
F FZ: RM 8 to 12 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Dibenzothiophene 4.0E-01 ug/kg -- 1.4E-07 -- 7.1E-08 -- 1.6E-08 -- 4.0E-02 1.6E-06 4.E-05 8.3E-07 2.E-05 1.9E-07 5.E-06
F FZ: RM 8 to 12 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Fluorene 2.1E+00 ug/kg -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 -- 4.0E-02 8.4E-06 2.E-04 4.3E-06 1.E-04 9.8E-07 2.E-05
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Naphthalene ND ug/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Pyrene 1.2E+00 ug/kg -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 -- 3.0E-02 4.8E-06 2.E-04 2.5E-06 8.E-05 5.6E-07 2.E-05

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 3.7E+01 ug/kg -- 1.3E-05 -- 6.6E-06 -- 1.5E-06 -- 5.0E-01 1.5E-04 3.E-04 7.6E-05 2.E-04 1.7E-05 3.E-05
F FZ: RM 8 to 12 Dibenzofuran 6.3E-01 ug/kg -- 2.2E-07 -- 1.1E-07 -- 2.5E-08 -- 4.0E-02 2.5E-06 6.E-05 1.3E-06 3.E-05 2.9E-07 7.E-06
F FZ: RM 8 to 12 Hexachlorobenzene 2.3E+00 ug/kg 1.6E+00 7.9E-07 1.E-06 4.1E-07 6.E-07 9.2E-08 1.E-07 8.0E-04 9.2E-06 1.E-02 4.7E-06 6.E-03 1.1E-06 1.E-03
F FZ: RM 8 to 12 Hexachlorobutadiene 3.1E-02 ug/kg 7.8E-02 1.1E-08 8.E-10 5.5E-09 4.E-10 1.2E-09 1.E-10 1.0E-03 1.2E-07 1.E-04 6.4E-08 6.E-05 1.5E-08 1.E-05
F FZ: RM 8 to 12 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 5.0E-03 5.2E-05 1.E-02 2.7E-05 5.E-03 6.1E-06 1.E-03
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 8 to 12 Total PCB Congeners 7.8E+05 pg/g NA 2.7E-04 -- 1.4E-04 -- 3.1E-05 -- NA 3.1E-03 -- 1.6E-03 -- 3.6E-04 --
F FZ: RM 8 to 12 Total PCBs, Adjusted 7.5E+05 pg/g 2.0E+00 2.6E-04 5.E-04 1.3E-04 3.E-04 3.0E-05 6.E-05 2.0E-05 3.0E-03 1.E+02 1.5E-03 8.E+01 3.5E-04 2.E+01
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 2.4E+00 pg/g 1.3E+05 8.4E-10 1.E-04 4.3E-10 6.E-05 9.8E-11 1.E-05 1.0E-09 9.8E-09 1.E+01 5.0E-09 5.E+00 1.1E-09 1.E+00
F FZ: RM 8 to 12 Total PCB TEQ 2.5E+00 pg/g 1.3E+05 8.4E-10 1.E-04 4.4E-10 6.E-05 9.8E-11 1.E-05 1.0E-09 9.8E-09 1.E+01 5.1E-09 5.E+00 1.1E-09 1.E+00

Total TEQ -- -- -- -- 2.E-04 -- 1.E-04 -- 3.E-05 -- -- 2.E+01 -- 1.E+01 -- 2.E+00
F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 1.1E-01 ug/kg 1.7E+01 3.6E-08 6.E-07 1.9E-08 3.E-07 4.2E-09 7.E-08 3.0E-05 4.2E-07 1.E-02 2.2E-07 7.E-03 4.9E-08 2.E-03
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 2.6E-02 ug/kg 6.3E+00 8.9E-09 6.E-08 4.6E-09 3.E-08 1.0E-09 7.E-09 8.0E-03 1.0E-07 1.E-05 5.4E-08 7.E-06 1.2E-08 2.E-06
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.4E-02 ug/kg 1.8E+00 4.8E-09 9.E-09 2.5E-09 4.E-09 5.6E-10 1.E-09 6.0E-04 5.6E-08 9.E-05 2.9E-08 5.E-05 6.5E-09 1.E-05
F FZ: RM 8 to 12 Dieldrin 1.5E+00 ug/kg 1.6E+01 5.3E-07 8.E-06 2.7E-07 4.E-06 6.2E-08 1.E-06 5.0E-05 6.2E-06 1.E-01 3.2E-06 6.E-02 7.2E-07 1.E-02
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 8 to 12 Endrin 2.0E-02 ug/kg -- 6.7E-09 -- 3.5E-09 -- 7.8E-10 -- 3.0E-04 7.8E-08 3.E-04 4.1E-08 1.E-04 9.1E-09 3.E-05
F FZ: RM 8 to 12 Endrin aldehyde 1.6E-03 ug/kg -- 5.4E-10 -- 2.8E-10 -- 6.3E-11 -- 3.0E-04 6.3E-09 2.E-05 3.2E-09 1.E-05 7.3E-10 2.E-06
F FZ: RM 8 to 12 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 2.8E-02 ug/kg 1.1E+00 9.4E-09 1.E-08 4.9E-09 5.E-09 1.1E-09 1.E-09 3.0E-04 1.1E-07 4.E-04 5.7E-08 2.E-04 1.3E-08 4.E-05
F FZ: RM 8 to 12 Heptachlor epoxide 8.3E-02 ug/kg 9.1E+00 2.9E-08 3.E-07 1.5E-08 1.E-07 3.3E-09 3.E-08 1.3E-05 3.3E-07 3.E-02 1.7E-07 1.E-02 3.9E-08 3.E-03
F FZ: RM 8 to 12 Methoxychlor 6.9E-03 ug/kg -- 2.4E-09 -- 1.2E-09 -- 2.8E-10 -- 5.0E-03 2.8E-08 6.E-06 1.4E-08 3.E-06 3.2E-09 6.E-07
F FZ: RM 8 to 12 Total Chlordanes 9.5E+00 ug/kg 3.5E-01 3.3E-06 1.E-06 1.7E-06 6.E-07 3.8E-07 1.E-07 5.0E-04 3.8E-05 8.E-02 2.0E-05 4.E-02 4.4E-06 9.E-03
F FZ: RM 8 to 12 Total DDD 1.6E+01 ug/kg 2.4E-01 5.6E-06 1.E-06 2.9E-06 7.E-07 6.5E-07 2.E-07 5.0E-04 6.5E-05 1.E-01 3.4E-05 7.E-02 7.6E-06 2.E-02
F FZ: RM 8 to 12 Total DDE 5.0E+01 ug/kg 3.4E-01 1.7E-05 6.E-06 8.8E-06 3.E-06 2.0E-06 7.E-07 5.0E-04 2.0E-04 4.E-01 1.0E-04 2.E-01 2.3E-05 5.E-02
F FZ: RM 8 to 12 Total DDT 9.6E-01 ug/kg 3.4E-01 3.3E-07 1.E-07 1.7E-07 6.E-08 3.8E-08 1.E-08 5.0E-04 3.8E-06 8.E-03 2.0E-06 4.E-03 4.5E-07 9.E-04
F FZ: RM 8 to 12 Total Endosulfan 4.3E-01 ug/kg -- 1.5E-07 -- 7.6E-08 -- 1.7E-08 -- 6.0E-03 1.7E-06 3.E-04 8.9E-07 1.E-04 2.0E-07 3.E-05

Exposure Point Total 8.E-04 4.E-04 9.E-05
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 2.7E+00 mg/kg -- 9.2E-04 -- 4.7E-04 -- 1.1E-04 -- 1.0E+00 1.1E-02 1.E-02 5.5E-03 6.E-03 1.3E-03 1.E-03
F FZ: RM 3 to 6 Arsenic, inorganic 1.6E-02 mg/kg 1.5E+00 5.5E-06 8.E-06 2.8E-06 4.E-06 6.4E-07 1.E-06 3.0E-04 6.4E-05 2.E-01 3.3E-05 1.E-01 7.5E-06 2.E-02
F FZ: RM 3 to 6 Cadmium 5.0E-03 mg/kg -- 1.7E-06 -- 8.9E-07 -- 2.0E-07 -- 1.0E-03 2.0E-05 2.E-02 1.0E-05 1.E-02 2.3E-06 2.E-03
F FZ: RM 3 to 6 Chromium 1.5E+00 mg/kg -- 5.1E-04 -- 2.6E-04 -- 6.0E-05 -- 1.5E+00 6.0E-03 4.E-03 3.1E-03 2.E-03 7.0E-04 5.E-04
F FZ: RM 3 to 6 Copper 3.8E-01 mg/kg -- 1.3E-04 -- 6.7E-05 -- 1.5E-05 -- 4.0E-02 1.5E-03 4.E-02 7.8E-04 2.E-02 1.8E-04 4.E-03
F FZ: RM 3 to 6 Lead 1.2E-02 mg/kg NL 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- NL 4.8E-05 -- 2.5E-05 -- 5.6E-06 --
F FZ: RM 3 to 6 Manganese 3.8E-01 mg/kg -- 1.3E-04 -- 6.7E-05 -- 1.5E-05 -- 1.4E-01 1.5E-03 1.E-02 7.8E-04 6.E-03 1.8E-04 1.E-03
F FZ: RM 3 to 6 Mercury 1.9E-01 mg/kg -- 6.5E-05 -- 3.4E-05 -- 7.6E-06 -- 1.0E-04 7.6E-04 8.E+00 3.9E-04 4.E+00 8.9E-05 9.E-01
F FZ: RM 3 to 6 Nickel 8.7E-02 mg/kg -- 3.0E-05 -- 1.5E-05 -- 3.5E-06 -- 2.0E-02 3.5E-04 2.E-02 1.8E-04 9.E-03 4.1E-05 2.E-03
F FZ: RM 3 to 6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 3 to 6 Thallium 2.8E-03 mg/kg -- 9.6E-07 -- 5.0E-07 -- 1.1E-07 -- 6.6E-05 1.1E-05 2.E-01 5.8E-06 9.E-02 1.3E-06 2.E-02
F FZ: RM 3 to 6 Zinc 3.0E+01 mg/kg -- 1.0E-02 -- 5.3E-03 -- 1.2E-03 -- 3.0E-01 1.2E-01 4.E-01 6.2E-02 2.E-01 1.4E-02 5.E-02
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 3 to 6 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA ug/kg -- NA NA NA NA NA NA 4.0E-03 NA NA NA NA NA NA
F FZ: RM 3 to 6 Acenaphthene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Acenaphthylene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Anthracene NA ug/kg -- NA NA NA NA NA NA 3.0E-01 NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA ug/kg 7.3E-02 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA ug/kg 7.3E+00 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Fluoranthene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Fluorene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Naphthalene NA ug/kg -- NA NA NA NA NA NA 2.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Phenanthrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Pyrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA ug/kg -- NA NA NA NA NA NA 5.0E-01 NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibenzofuran NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F FZ: RM 3 to 6 Isophorone NA ug/kg 9.5E-04 NA NA NA NA NA NA 2.0E-01 NA NA NA NA NA NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA ug/kg -- NA NA NA NA NA NA 5.0E-03 NA NA NA NA NA NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 1.1E+03 ug/kg 2.0E+00 3.6E-04 7.E-04 1.9E-04 4.E-04 4.2E-05 8.E-05 2.0E-05 4.2E-03 2.E+02 2.2E-03 1.E+02 4.9E-04 2.E+01
F FZ: RM 3 to 6 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA
F FZ: RM 3 to 6 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA

Total TEQ -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
F FZ: RM 3 to 6 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
F FZ: RM 3 to 6 Methoxychlor 7.2E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 -- 5.0E-03 2.9E-05 6.E-03 1.5E-05 3.E-03 3.4E-06 7.E-04
F FZ: RM 3 to 6 Total Chlordanes 1.5E+01 ug/kg 3.5E-01 5.1E-06 2.E-06 2.7E-06 9.E-07 6.0E-07 2.E-07 5.0E-04 6.0E-05 1.E-01 3.1E-05 6.E-02 7.0E-06 1.E-02
F FZ: RM 3 to 6 Total DDD 4.2E+01 ug/kg 2.4E-01 1.5E-05 3.E-06 7.5E-06 2.E-06 1.7E-06 4.E-07 5.0E-04 1.7E-04 3.E-01 8.7E-05 2.E-01 2.0E-05 4.E-02
F FZ: RM 3 to 6 Total DDE 1.4E+02 ug/kg 3.4E-01 4.7E-05 2.E-05 2.4E-05 8.E-06 5.5E-06 2.E-06 5.0E-04 5.5E-04 1.E+00 2.8E-04 6.E-01 6.4E-05 1.E-01
F FZ: RM 3 to 6 Total DDT 6.3E+01 ug/kg 3.4E-01 2.2E-05 7.E-06 1.1E-05 4.E-06 2.5E-06 9.E-07 5.0E-04 2.5E-04 5.E-01 1.3E-04 3.E-01 2.9E-05 6.E-02
F FZ: RM 3 to 6 Total Endosulfan 8.1E+00 ug/kg -- 2.8E-06 -- 1.4E-06 -- 3.2E-07 -- 6.0E-03 3.2E-05 5.E-03 1.7E-05 3.E-03 3.8E-06 6.E-04

Exposure Point Total 4.E-05 2.E-05 4.E-06
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 2.0E+00 mg/kg -- 6.8E-04 -- 3.5E-04 -- 7.9E-05 -- 1.0E+00 7.9E-03 8.E-03 4.1E-03 4.E-03 9.2E-04 9.E-04
F FZ: RM 6 to 9 Arsenic, inorganic 1.0E-02 mg/kg 1.5E+00 3.4E-06 5.E-06 1.8E-06 3.E-06 4.0E-07 6.E-07 3.0E-04 4.0E-05 1.E-01 2.1E-05 7.E-02 4.7E-06 2.E-02
F FZ: RM 6 to 9 Cadmium 9.0E-03 mg/kg -- 3.1E-06 -- 1.6E-06 -- 3.6E-07 -- 1.0E-03 3.6E-05 4.E-02 1.9E-05 2.E-02 4.2E-06 4.E-03
F FZ: RM 6 to 9 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 6 to 9 Copper 5.0E-01 mg/kg -- 1.7E-04 -- 8.8E-05 -- 2.0E-05 -- 4.0E-02 2.0E-03 5.E-02 1.0E-03 3.E-02 2.3E-04 6.E-03
F FZ: RM 6 to 9 Lead 5.7E-02 mg/kg NL 2.0E-05 -- 1.0E-05 -- 2.3E-06 -- NL 2.3E-04 -- 1.2E-04 -- 2.7E-05 --
F FZ: RM 6 to 9 Manganese 3.2E-01 mg/kg -- 1.1E-04 -- 5.6E-05 -- 1.3E-05 -- 1.4E-01 1.3E-03 9.E-03 6.6E-04 5.E-03 1.5E-04 1.E-03
F FZ: RM 6 to 9 Mercury 9.8E-02 mg/kg -- 3.4E-05 -- 1.7E-05 -- 3.9E-06 -- 1.0E-04 3.9E-04 4.E+00 2.0E-04 2.E+00 4.6E-05 5.E-01
F FZ: RM 6 to 9 Nickel 5.7E-02 mg/kg -- 2.0E-05 -- 1.0E-05 -- 2.3E-06 -- 2.0E-02 2.3E-04 1.E-02 1.2E-04 6.E-03 2.7E-05 1.E-03
F FZ: RM 6 to 9 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 Thallium 3.4E-03 mg/kg -- 1.2E-06 -- 6.0E-07 -- 1.4E-07 -- 6.6E-05 1.4E-05 2.E-01 7.0E-06 1.E-01 1.6E-06 2.E-02
F FZ: RM 6 to 9 Zinc 2.5E+01 mg/kg -- 8.4E-03 -- 4.4E-03 -- 9.8E-04 -- 3.0E-01 9.8E-02 3.E-01 5.1E-02 2.E-01 1.1E-02 4.E-02
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 6 to 9 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA ug/kg -- NA NA NA NA NA NA 4.0E-03 NA NA NA NA NA NA
F FZ: RM 6 to 9 Acenaphthene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Acenaphthylene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Anthracene NA ug/kg -- NA NA NA NA NA NA 3.0E-01 NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA ug/kg 7.3E-02 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA ug/kg 7.3E+00 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Fluoranthene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Fluorene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Naphthalene NA ug/kg -- NA NA NA NA NA NA 2.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Phenanthrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Pyrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA ug/kg -- NA NA NA NA NA NA 5.0E-01 NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibenzofuran NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Hexachlorobenzene 1.4E+02 ug/kg 1.6E+00 4.8E-05 8.E-05 2.5E-05 4.E-05 5.6E-06 9.E-06 8.0E-04 5.6E-04 7.E-01 2.9E-04 4.E-01 6.5E-05 8.E-02
F FZ: RM 6 to 9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 Isophorone NA ug/kg 9.5E-04 NA NA NA NA NA NA 2.0E-01 NA NA NA NA NA NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA ug/kg -- NA NA NA NA NA NA 5.0E-03 NA NA NA NA NA NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 1.3E+03 ug/kg 2.0E+00 4.4E-04 9.E-04 2.3E-04 5.E-04 5.2E-05 1.E-04 2.0E-05 5.2E-03 3.E+02 2.7E-03 1.E+02 6.0E-04 3.E+01
F FZ: RM 6 to 9 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA
F FZ: RM 6 to 9 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA

Total TEQ -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
F FZ: RM 6 to 9 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
F FZ: RM 6 to 9 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 Total Chlordanes ND ug/kg 3.5E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Total DDD 8.0E+01 ug/kg 2.4E-01 2.7E-05 7.E-06 1.4E-05 3.E-06 3.2E-06 8.E-07 5.0E-04 3.2E-04 6.E-01 1.6E-04 3.E-01 3.7E-05 7.E-02
F FZ: RM 6 to 9 Total DDE 9.4E+01 ug/kg 3.4E-01 3.2E-05 1.E-05 1.7E-05 6.E-06 3.7E-06 1.E-06 5.0E-04 3.7E-04 7.E-01 1.9E-04 4.E-01 4.4E-05 9.E-02
F FZ: RM 6 to 9 Total DDT ND ug/kg 3.4E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 1.E-04 5.E-05 1.E-05
F Study Area Wide Metals
F Study Area Wide Aluminum 2.0E+00 mg/kg -- 6.7E-04 -- 3.5E-04 -- 7.8E-05 -- 1.0E+00 7.8E-03 8.E-03 4.0E-03 4.E-03 9.1E-04 9.E-04
F Study Area Wide Arsenic, inorganic 1.2E-02 mg/kg 1.5E+00 4.1E-06 6.E-06 2.1E-06 3.E-06 4.8E-07 7.E-07 3.0E-04 4.8E-05 2.E-01 2.5E-05 8.E-02 5.6E-06 2.E-02
F Study Area Wide Cadmium 4.8E-03 mg/kg -- 1.7E-06 -- 8.6E-07 -- 1.9E-07 -- 1.0E-03 1.9E-05 2.E-02 1.0E-05 1.E-02 2.3E-06 2.E-03
F Study Area Wide Chromium 1.5E+00 mg/kg -- 5.1E-04 -- 2.6E-04 -- 6.0E-05 -- 1.5E+00 6.0E-03 4.E-03 3.1E-03 2.E-03 7.0E-04 5.E-04
F Study Area Wide Copper 5.1E-01 mg/kg -- 1.7E-04 -- 9.0E-05 -- 2.0E-05 -- 4.0E-02 2.0E-03 5.E-02 1.0E-03 3.E-02 2.4E-04 6.E-03
F Study Area Wide Lead 1.1E-01 mg/kg NL 3.8E-05 -- 2.0E-05 -- 4.5E-06 -- NL 4.5E-04 -- 2.3E-04 -- 5.2E-05 --
F Study Area Wide Manganese 2.6E+00 mg/kg -- 8.9E-04 -- 4.6E-04 -- 1.0E-04 -- 1.4E-01 1.0E-02 7.E-02 5.4E-03 4.E-02 1.2E-03 9.E-03
F Study Area Wide Mercury 1.5E-01 mg/kg -- 5.2E-05 -- 2.7E-05 -- 6.1E-06 -- 1.0E-04 6.1E-04 6.E+00 3.2E-04 3.E+00 7.1E-05 7.E-01
F Study Area Wide Nickel 1.7E-01 mg/kg -- 5.9E-05 -- 3.0E-05 -- 6.9E-06 -- 2.0E-02 6.9E-04 3.E-02 3.6E-04 2.E-02 8.0E-05 4.E-03
F Study Area Wide Selenium 3.0E-01 mg/kg -- 1.0E-04 -- 5.3E-05 -- 1.2E-05 -- 5.0E-03 1.2E-03 2.E-01 6.2E-04 1.E-01 1.4E-04 3.E-02
F Study Area Wide Thallium 2.7E-03 mg/kg -- 9.4E-07 -- 4.8E-07 -- 1.1E-07 -- 6.6E-05 1.1E-05 2.E-01 5.6E-06 9.E-02 1.3E-06 2.E-02
F Study Area Wide Zinc 2.8E+01 mg/kg -- 9.5E-03 -- 4.9E-03 -- 1.1E-03 -- 3.0E-01 1.1E-01 4.E-01 5.7E-02 2.E-01 1.3E-02 4.E-02
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 1.2E+00 ug/kg -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 -- 3.0E-04 4.8E-06 2.E-02 2.5E-06 8.E-03 5.6E-07 2.E-03
F Study Area Wide Dibutyltin ion 7.3E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 -- 3.0E-04 2.9E-05 1.E-01 1.5E-05 5.E-02 3.4E-06 1.E-02
F Study Area Wide Tributyltin ion 6.8E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 3.0E-04 2.7E-05 9.E-02 1.4E-05 5.E-02 3.2E-06 1.E-02
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 4.3E+00 ug/kg 2.9E-02 1.5E-06 4.E-08 7.7E-07 2.E-08 1.7E-07 5.E-09 7.0E-02 1.7E-05 2.E-04 9.0E-06 1.E-04 2.0E-06 3.E-05
F Study Area Wide 2-Methylnaphthalene 3.0E+00 ug/kg -- 1.0E-06 -- 5.4E-07 -- 1.2E-07 -- 4.0E-03 1.2E-05 3.E-03 6.2E-06 2.E-03 1.4E-06 4.E-04
F Study Area Wide Acenaphthene 4.3E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.7E-06 -- 6.0E-02 1.7E-04 3.E-03 8.8E-05 1.E-03 2.0E-05 3.E-04
F Study Area Wide Acenaphthylene 2.7E+00 ug/kg -- 9.4E-07 -- 4.9E-07 -- 1.1E-07 -- 6.0E-02 1.1E-05 2.E-04 5.7E-06 9.E-05 1.3E-06 2.E-05
F Study Area Wide Anthracene 5.8E+00 ug/kg -- 2.0E-06 -- 1.0E-06 -- 2.3E-07 -- 3.0E-01 2.3E-05 8.E-05 1.2E-05 4.E-05 2.7E-06 9.E-06
F Study Area Wide Benzo(a)anthracene 2.8E-01 ug/kg 7.3E-01 9.6E-08 7.E-08 5.0E-08 4.E-08 1.1E-08 8.E-09 -- 1.1E-06 -- 5.8E-07 -- 1.3E-07 --
F Study Area Wide Benzo(b)fluoranthene 3.2E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 5.7E-08 4.E-08 1.3E-08 9.E-09 -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 --
F Study Area Wide Benzo(g,h,i)perylene 1.7E-01 ug/kg -- 5.8E-08 -- 3.0E-08 -- 6.8E-09 -- 3.0E-02 6.8E-07 2.E-05 3.5E-07 1.E-05 7.9E-08 3.E-06
F Study Area Wide Benzo(k)fluoranthene 1.8E-01 ug/kg 7.3E-02 6.2E-08 5.E-09 3.2E-08 2.E-09 7.2E-09 5.E-10 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
F Study Area Wide Dibenzo(a,h)anthracene 7.5E-02 ug/kg 7.3E+00 2.6E-08 2.E-07 1.3E-08 1.E-07 3.0E-09 2.E-08 -- 3.0E-07 -- 1.6E-07 -- 3.5E-08 --
F Study Area Wide Dibenzothiophene 1.7E+00 ug/kg -- 5.7E-07 -- 3.0E-07 -- 6.7E-08 -- 4.0E-02 6.7E-06 2.E-04 3.5E-06 9.E-05 7.8E-07 2.E-05
F Study Area Wide Fluoranthene 4.0E+00 ug/kg -- 1.4E-06 -- 7.1E-07 -- 1.6E-07 -- 4.0E-02 1.6E-05 4.E-04 8.3E-06 2.E-04 1.9E-06 5.E-05
F Study Area Wide Fluorene 7.8E+00 ug/kg -- 2.7E-06 -- 1.4E-06 -- 3.1E-07 -- 4.0E-02 3.1E-05 8.E-04 1.6E-05 4.E-04 3.7E-06 9.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene 1.2E-01 ug/kg 7.3E-01 4.1E-08 3.E-08 2.1E-08 2.E-08 4.8E-09 4.E-09 -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 --
F Study Area Wide Naphthalene 6.8E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 2.0E-02 2.7E-05 1.E-03 1.4E-05 7.E-04 3.2E-06 2.E-04
F Study Area Wide Phenanthrene 9.2E+00 ug/kg -- 3.2E-06 -- 1.6E-06 -- 3.7E-07 -- 3.0E-02 3.7E-05 1.E-03 1.9E-05 6.E-04 4.3E-06 1.E-04
F Study Area Wide Pyrene 3.3E+00 ug/kg -- 1.1E-06 -- 5.9E-07 -- 1.3E-07 -- 3.0E-02 1.3E-05 4.E-04 6.9E-06 2.E-04 1.6E-06 5.E-05

Total Carcinogenic PAHs -- -- -- -- 4.E-07 -- 2.E-07 -- 4.E-08 -- -- -- -- -- -- --
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 3.1E+01 ug/kg -- 1.1E-05 -- 5.4E-06 -- 1.2E-06 -- 5.0E-01 1.2E-04 2.E-04 6.3E-05 1.E-04 1.4E-05 3.E-05
F Study Area Wide Dibenzofuran 2.4E+00 ug/kg -- 8.4E-07 -- 4.3E-07 -- 9.8E-08 -- 4.0E-02 9.8E-06 2.E-04 5.1E-06 1.E-04 1.1E-06 3.E-05
F Study Area Wide Hexachlorobenzene 5.2E+01 ug/kg 1.6E+00 1.8E-05 3.E-05 9.2E-06 1.E-05 2.1E-06 3.E-06 8.0E-04 2.1E-04 3.E-01 1.1E-04 1.E-01 2.4E-05 3.E-02
F Study Area Wide Hexachlorobutadiene 1.5E-01 ug/kg 7.8E-02 5.0E-08 4.E-09 2.6E-08 2.E-09 5.9E-09 5.E-10 1.0E-03 5.9E-07 6.E-04 3.0E-07 3.E-04 6.9E-08 7.E-05
F Study Area Wide Isophorone 9.8E+00 ug/kg 9.5E-04 3.4E-06 3.E-09 1.7E-06 2.E-09 3.9E-07 4.E-10 2.0E-01 3.9E-05 2.E-04 2.0E-05 1.E-04 4.6E-06 2.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.5E+01 ug/kg -- 5.3E-06 -- 2.7E-06 -- 6.1E-07 -- 5.0E-03 6.1E-05 1.E-02 3.2E-05 6.E-03 7.2E-06 1.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.2E+03 ug/kg 2.0E+00 4.1E-04 8.E-04 2.1E-04 4.E-04 4.8E-05 1.E-04 2.0E-05 4.8E-03 2.E+02 2.5E-03 1.E+02 5.6E-04 3.E+01
F Study Area Wide Total PCB Congeners 1.2E+07 pg/g NA 4.1E-03 -- 2.1E-03 -- 4.8E-04 -- NA 4.8E-02 -- 2.5E-02 -- 5.6E-03 --
F Study Area Wide Total PCBs, Adjusted 1.2E+07 pg/g 2.0E+00 4.0E-03 8.E-03 2.1E-03 4.E-03 4.7E-04 9.E-04 2.0E-05 4.7E-02 2.E+03 2.4E-02 1.E+03 5.5E-03 3.E+02
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 3.5E+00 pg/g 1.3E+05 1.2E-09 2.E-04 6.3E-10 8.E-05 1.4E-10 2.E-05 1.0E-09 1.4E-08 1.E+01 7.3E-09 7.E+00 1.7E-09 2.E+00
F Study Area Wide Total PCB TEQ 1.1E+01 pg/g 1.3E+05 3.6E-09 5.E-04 1.9E-09 2.E-04 4.2E-10 5.E-05 1.0E-09 4.2E-08 4.E+01 2.2E-08 2.E+01 4.9E-09 5.E+00

Total TEQ -- -- -- -- 6.E-04 -- 3.E-04 -- 7.E-05 -- -- 6.E+01 -- 3.E+01 -- 7.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 1.0E-01 ug/kg 1.7E+01 3.5E-08 6.E-07 1.8E-08 3.E-07 4.0E-09 7.E-08 3.0E-05 4.0E-07 1.E-02 2.1E-07 7.E-03 4.7E-08 2.E-03
F Study Area Wide alpha-Hexachlorocyclohexane 2.9E-02 ug/kg 6.3E+00 9.9E-09 6.E-08 5.1E-09 3.E-08 1.2E-09 7.E-09 8.0E-03 1.2E-07 1.E-05 6.0E-08 7.E-06 1.3E-08 2.E-06
F Study Area Wide beta-Hexachlorocyclohexane 1.6E-02 ug/kg 1.8E+00 5.4E-09 1.E-08 2.8E-09 5.E-09 6.3E-10 1.E-09 6.0E-04 6.3E-08 1.E-04 3.3E-08 5.E-05 7.4E-09 1.E-05
F Study Area Wide Dieldrin 1.9E+00 ug/kg 1.6E+01 6.5E-07 1.E-05 3.3E-07 5.E-06 7.5E-08 1.E-06 5.0E-05 7.5E-06 2.E-01 3.9E-06 8.E-02 8.8E-07 2.E-02
F Study Area Wide Endrin 2.1E-02 ug/kg -- 7.1E-09 -- 3.7E-09 -- 8.3E-10 -- 3.0E-04 8.3E-08 3.E-04 4.3E-08 1.E-04 9.7E-09 3.E-05
F Study Area Wide Endrin aldehyde 3.4E-03 ug/kg -- 1.2E-09 -- 6.0E-10 -- 1.4E-10 -- 3.0E-04 1.4E-08 5.E-05 7.0E-09 2.E-05 1.6E-09 5.E-06
F Study Area Wide Endrin ketone 6.7E-03 ug/kg -- 2.3E-09 -- 1.2E-09 -- 2.7E-10 -- 3.0E-04 2.7E-08 9.E-05 1.4E-08 5.E-05 3.1E-09 1.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 2.9E-02 ug/kg 1.1E+00 9.8E-09 1.E-08 5.1E-09 6.E-09 1.1E-09 1.E-09 3.0E-04 1.1E-07 4.E-04 5.9E-08 2.E-04 1.3E-08 4.E-05
F Study Area Wide Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 4.3E-08 4.E-07 2.2E-08 2.E-07 5.0E-09 5.E-08 1.3E-05 5.0E-07 4.E-02 2.6E-07 2.E-02 5.8E-08 4.E-03
F Study Area Wide Methoxychlor 7.2E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 -- 5.0E-03 2.9E-05 6.E-03 1.5E-05 3.E-03 3.4E-06 7.E-04
F Study Area Wide Total Chlordanes 1.1E+01 ug/kg 3.5E-01 3.7E-06 1.E-06 1.9E-06 7.E-07 4.4E-07 2.E-07 5.0E-04 4.4E-05 9.E-02 2.2E-05 4.E-02 5.1E-06 1.E-02
F Study Area Wide Total DDD 1.1E+02 ug/kg 2.4E-01 3.7E-05 9.E-06 1.9E-05 5.E-06 4.3E-06 1.E-06 5.0E-04 4.3E-04 9.E-01 2.2E-04 4.E-01 5.0E-05 1.E-01
F Study Area Wide Total DDE 1.2E+02 ug/kg 3.4E-01 4.0E-05 1.E-05 2.1E-05 7.E-06 4.7E-06 2.E-06 5.0E-04 4.7E-04 9.E-01 2.4E-04 5.E-01 5.5E-05 1.E-01
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TABLE 5-138
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPCChemical of

Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/dayIngestion Rate: 60 g/day Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

F Study Area Wide Total DDT 1.8E+01 ug/kg 3.4E-01 6.1E-06 2.E-06 3.2E-06 1.E-06 7.2E-07 2.E-07 5.0E-04 7.2E-05 1.E-01 3.7E-05 7.E-02 8.3E-06 2.E-02
F Study Area Wide Total Endosulfan 2.3E+00 ug/kg -- 8.0E-07 -- 4.1E-07 -- 9.4E-08 -- 6.0E-03 9.4E-06 2.E-03 4.8E-06 8.E-04 1.1E-06 2.E-04

Exposure Point Total 9.E-03 5.E-03 1.E-03

Notes:
a Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 0-12 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 0-12 for this species.
b Numbers presented are rounded values.  Sums calculated before rounding.  All risks were calculated using the linear model despite total risk estimate.
c Toxicity values for trivalent Chromium used to assess total Chromium.
d

e

Abbreviations:
-- = Not applicable.
CDI = Chronic Daily Intake.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
EPC = Exposure Point Concentration.
FZ = Fishing zone.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
pg/g = picograms per gram.
RfD = Reference Dose.
TEQ = Toxic Equivalents.
ug/kg = micrograms per kilogram.
WB = Whole body.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, 
Office of Research and Development.  EPA/600/R-93/089.  July 1993.

Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 20 of 20



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 5.9E+01 mg/kg -- 2.0E-02 -- 1.0E-02 -- 2.3E-03 -- 1.0E+00 2.3E-01 2.E-01 1.2E-01 1.E-01 2.7E-02 3.E-02
WB FZ: RM 0 to 4 Antimony 2.5E-03 mg/kg -- 8.7E-07 -- 4.5E-07 -- 1.0E-07 -- 4.0E-04 1.0E-05 3.E-02 5.2E-06 1.E-02 1.2E-06 3.E-03
WB FZ: RM 0 to 4 Arsenic, inorganic 1.6E-02 mg/kg 1.5E+00 5.5E-06 8.E-06 2.8E-06 4.E-06 6.4E-07 1.E-06 3.0E-04 6.4E-05 2.E-01 3.3E-05 1.E-01 7.5E-06 2.E-02
WB FZ: RM 0 to 4 Cadmium 5.4E-02 mg/kg -- 1.9E-05 -- 9.6E-06 -- 2.2E-06 -- 1.0E-03 2.2E-04 2.E-01 1.1E-04 1.E-01 2.5E-05 3.E-02
WB FZ: RM 0 to 4 Chromiumc 8.5E-01 mg/kg -- 2.9E-04 -- 1.5E-04 -- 3.4E-05 -- 1.5E+00 3.4E-03 2.E-03 1.8E-03 1.E-03 4.0E-04 3.E-04
WB FZ: RM 0 to 4 Copper 1.2E+00 mg/kg -- 4.0E-04 -- 2.0E-04 -- 4.6E-05 -- 4.0E-02 4.6E-03 1.E-01 2.4E-03 6.E-02 5.4E-04 1.E-02
WB FZ: RM 0 to 4 Lead 1.1E-01 mg/kg NL 3.7E-05 -- 1.9E-05 -- 4.3E-06 -- NL 4.3E-04 -- 2.2E-04 -- 5.0E-05 --
WB FZ: RM 0 to 4 Manganese 6.0E+00 mg/kg -- 2.1E-03 -- 1.1E-03 -- 2.4E-04 -- 1.4E-01 2.4E-02 2.E-01 1.2E-02 9.E-02 2.8E-03 2.E-02
WB FZ: RM 0 to 4 Mercury 5.2E-02 mg/kg -- 1.8E-05 -- 9.2E-06 -- 2.1E-06 -- 1.0E-04 2.1E-04 2.E+00 1.1E-04 1.E+00 2.4E-05 2.E-01
WB FZ: RM 0 to 4 Nickel 4.7E-01 mg/kg -- 1.6E-04 -- 8.4E-05 -- 1.9E-05 -- 2.0E-02 1.9E-03 9.E-02 9.8E-04 5.E-02 2.2E-04 1.E-02
WB FZ: RM 0 to 4 Selenium 3.1E-01 mg/kg -- 1.1E-04 -- 5.6E-05 -- 1.3E-05 -- 5.0E-03 1.3E-03 3.E-01 6.5E-04 1.E-01 1.5E-04 3.E-02
WB FZ: RM 0 to 4 Silver 4.5E-03 mg/kg -- 1.5E-06 -- 8.0E-07 -- 1.8E-07 -- 5.0E-03 1.8E-05 4.E-03 9.3E-06 2.E-03 2.1E-06 4.E-04
WB FZ: RM 0 to 4 Thallium 3.4E-03 mg/kg -- 1.2E-06 -- 6.0E-07 -- 1.4E-07 -- 6.6E-05 1.4E-05 2.E-01 7.0E-06 1.E-01 1.6E-06 2.E-02
WB FZ: RM 0 to 4 Zinc 8.0E+01 mg/kg -- 2.8E-02 -- 1.4E-02 -- 3.2E-03 -- 3.0E-01 3.2E-01 1.E+00 1.7E-01 6.E-01 3.7E-02 1.E-01
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 2.4E+00 ug/kg -- 8.3E-07 -- 4.3E-07 -- 9.7E-08 -- 3.0E-04 9.7E-06 3.E-02 5.0E-06 2.E-02 1.1E-06 4.E-03
WB FZ: RM 0 to 4 Dibutyltin ion 2.5E+00 ug/kg -- 8.5E-07 -- 4.4E-07 -- 9.9E-08 -- 3.0E-04 9.9E-06 3.E-02 5.1E-06 2.E-02 1.2E-06 4.E-03
WB FZ: RM 0 to 4 Tributyltin ion 4.9E+00 ug/kg -- 1.7E-06 -- 8.6E-07 -- 1.9E-07 -- 3.0E-04 1.9E-05 6.E-02 1.0E-05 3.E-02 2.3E-06 8.E-03
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 4.1E+00 ug/kg 2.9E-02 1.4E-06 4.E-08 7.2E-07 2.E-08 1.6E-07 5.E-09 7.0E-02 1.6E-05 2.E-04 8.4E-06 1.E-04 1.9E-06 3.E-05
WB FZ: RM 0 to 4 2-Methylnaphthalene 3.2E+00 ug/kg -- 1.1E-06 -- 5.6E-07 -- 1.3E-07 -- 4.0E-03 1.3E-05 3.E-03 6.5E-06 2.E-03 1.5E-06 4.E-04
WB FZ: RM 0 to 4 Acenaphthene 2.2E+01 ug/kg -- 7.7E-06 -- 4.0E-06 -- 8.9E-07 -- 6.0E-02 8.9E-05 1.E-03 4.6E-05 8.E-04 1.0E-05 2.E-04
WB FZ: RM 0 to 4 Acenaphthylene 9.6E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 3.9E-08 -- 6.0E-02 3.9E-06 6.E-05 2.0E-06 3.E-05 4.5E-07 7.E-06
WB FZ: RM 0 to 4 Anthracene 1.7E+00 ug/kg -- 5.8E-07 -- 3.0E-07 -- 6.8E-08 -- 3.0E-01 6.8E-06 2.E-05 3.5E-06 1.E-05 7.9E-07 3.E-06
WB FZ: RM 0 to 4 Benzo(a)anthracene 2.3E-01 ug/kg 7.3E-01 7.7E-08 6.E-08 4.0E-08 3.E-08 9.0E-09 7.E-09 -- 9.0E-07 -- 4.7E-07 -- 1.1E-07 --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene 2.4E-01 ug/kg 7.3E-01 8.2E-08 6.E-08 4.3E-08 3.E-08 9.6E-09 7.E-09 -- 9.6E-07 -- 5.0E-07 -- 1.1E-07 --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 2.3E-01 ug/kg -- 8.0E-08 -- 4.1E-08 -- 9.3E-09 -- 3.0E-02 9.3E-07 3.E-05 4.8E-07 2.E-05 1.1E-07 4.E-06
WB FZ: RM 0 to 4 Benzo(k)fluoranthene 1.9E-01 ug/kg 7.3E-02 6.3E-08 5.E-09 3.3E-08 2.E-09 7.4E-09 5.E-10 -- 7.4E-07 -- 3.8E-07 -- 8.6E-08 --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene 1.8E-01 ug/kg 7.3E+00 6.2E-08 5.E-07 3.2E-08 2.E-07 7.2E-09 5.E-08 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
WB FZ: RM 0 to 4 Dibenzothiophene 9.6E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 3.8E-08 -- 4.0E-02 3.8E-06 1.E-04 2.0E-06 5.E-05 4.5E-07 1.E-05
WB FZ: RM 0 to 4 Fluoranthene 4.8E+00 ug/kg -- 1.6E-06 -- 8.5E-07 -- 1.9E-07 -- 4.0E-02 1.9E-05 5.E-04 9.9E-06 2.E-04 2.2E-06 6.E-05
WB FZ: RM 0 to 4 Fluorene 7.5E+00 ug/kg -- 2.6E-06 -- 1.3E-06 -- 3.0E-07 -- 4.0E-02 3.0E-05 7.E-04 1.5E-05 4.E-04 3.5E-06 9.E-05
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene 2.0E-01 ug/kg 7.3E-01 6.9E-08 5.E-08 3.5E-08 3.E-08 8.0E-09 6.E-09 -- 8.0E-07 -- 4.1E-07 -- 9.3E-08 --
WB FZ: RM 0 to 4 Naphthalene 2.5E+00 ug/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 2.0E-02 1.0E-05 5.E-04 5.2E-06 3.E-04 1.2E-06 6.E-05
WB FZ: RM 0 to 4 Phenanthrene 5.3E+00 ug/kg -- 1.8E-06 -- 9.4E-07 -- 2.1E-07 -- 3.0E-02 2.1E-05 7.E-04 1.1E-05 4.E-04 2.5E-06 8.E-05
WB FZ: RM 0 to 4 Pyrene 1.8E+00 ug/kg -- 6.2E-07 -- 3.2E-07 -- 7.2E-08 -- 3.0E-02 7.2E-06 2.E-04 3.7E-06 1.E-04 8.4E-07 3.E-05

Total Carcinogenic PAHsd -- -- -- -- 6.E-07 -- 3.E-07 -- 7.E-08 -- -- -- -- -- -- --
WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 4.2E+02 ug/kg -- 1.5E-04 -- 7.5E-05 -- 1.7E-05 -- 4.0E+00 1.7E-03 4.E-04 8.7E-04 2.E-04 2.0E-04 5.E-05
WB FZ: RM 0 to 4 Benzyl alcohol 5.3E+01 ug/kg -- 1.8E-05 -- 9.4E-06 -- 2.1E-06 -- 5.0E-01 2.1E-04 4.E-04 1.1E-04 2.E-04 2.5E-05 5.E-05
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 4.4E-06 -- 2.3E-06 -- 5.1E-07 -- 3.0E-03 5.1E-05 2.E-02 2.6E-05 9.E-03 6.0E-06 2.E-03
WB FZ: RM 0 to 4 Dibenzofuran 1.9E+00 ug/kg -- 6.4E-07 -- 3.3E-07 -- 7.4E-08 -- 4.0E-02 7.4E-06 2.E-04 3.8E-06 1.E-04 8.6E-07 2.E-05
WB FZ: RM 0 to 4 Hexachlorobenzene 2.3E+00 ug/kg 1.6E+00 7.8E-07 1.E-06 4.0E-07 6.E-07 9.1E-08 1.E-07 8.0E-04 9.1E-06 1.E-02 4.7E-06 6.E-03 1.1E-06 1.E-03
WB FZ: RM 0 to 4 Hexachlorobutadiene 2.2E-02 ug/kg 7.8E-02 7.6E-09 6.E-10 4.0E-09 3.E-10 8.9E-10 7.E-11 1.0E-03 8.9E-08 9.E-05 4.6E-08 5.E-05 1.0E-08 1.E-05
WB FZ: RM 0 to 4 Isophorone 5.9E+00 ug/kg 9.5E-04 2.0E-06 2.E-09 1.0E-06 1.E-09 2.4E-07 2.E-10 2.0E-01 2.4E-05 1.E-04 1.2E-05 6.E-05 2.8E-06 1.E-05

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 8.1E+00 ug/kg -- 2.8E-06 -- 1.4E-06 -- 3.2E-07 -- 5.0E-03 3.2E-05 6.E-03 1.7E-05 3.E-03 3.8E-06 8.E-04
WB FZ: RM 0 to 4 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB FZ: RM 0 to 4 Total PCB Congeners 3.4E+05 pg/g NA 1.2E-04 -- 6.1E-05 -- 1.4E-05 -- NA 1.4E-03 -- 7.1E-04 -- 1.6E-04 --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 3.2E+05 pg/g 2.0E+00 1.1E-04 2.E-04 5.7E-05 1.E-04 1.3E-05 3.E-05 2.0E-05 1.3E-03 6.E+01 6.7E-04 3.E+01 1.5E-04 8.E+00
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 2.9E+00 pg/g 1.3E+05 9.9E-10 1.E-04 5.1E-10 7.E-05 1.2E-10 1.E-05 1.0E-09 1.2E-08 1.E+01 5.9E-09 6.E+00 1.3E-09 1.E+00
WB FZ: RM 0 to 4 Total PCB TEQ 2.8E+00 pg/g 1.3E+05 9.7E-10 1.E-04 5.0E-10 7.E-05 1.1E-10 1.E-05 1.0E-09 1.1E-08 1.E+01 5.9E-09 6.E+00 1.3E-09 1.E+00
WB FZ: RM 0 to 4 Total TEQ -- -- -- -- 3.E-04 -- 1.E-04 -- 3.E-05 -- -- 2.E+01 -- 1.E+01 -- 3.E+00
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 8.8E-02 ug/kg 1.7E+01 3.0E-08 5.E-07 1.6E-08 3.E-07 3.5E-09 6.E-08 3.0E-05 3.5E-07 1.E-02 1.8E-07 6.E-03 4.1E-08 1.E-03
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 3.5E-02 ug/kg 6.3E+00 1.2E-08 8.E-08 6.2E-09 4.E-08 1.4E-09 9.E-09 8.0E-03 1.4E-07 2.E-05 7.2E-08 9.E-06 1.6E-08 2.E-06
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 1.3E-02 ug/kg 1.8E+00 4.6E-09 8.E-09 2.4E-09 4.E-09 5.4E-10 1.E-09 6.0E-04 5.4E-08 9.E-05 2.8E-08 5.E-05 6.3E-09 1.E-05
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane 1.7E-03 ug/kg NL 5.8E-10 -- 3.0E-10 -- 6.7E-11 -- NL 6.7E-09 -- 3.5E-09 -- 7.8E-10 --
WB FZ: RM 0 to 4 Dieldrin 2.3E+00 ug/kg 1.6E+01 8.0E-07 1.E-05 4.1E-07 7.E-06 9.4E-08 1.E-06 5.0E-05 9.4E-06 2.E-01 4.8E-06 1.E-01 1.1E-06 2.E-02
WB FZ: RM 0 to 4 Endrin 2.5E-02 ug/kg -- 8.4E-09 -- 4.4E-09 -- 9.9E-10 -- 3.0E-04 9.9E-08 3.E-04 5.1E-08 2.E-04 1.1E-08 4.E-05
WB FZ: RM 0 to 4 Endrin aldehyde 4.5E-03 ug/kg -- 1.6E-09 -- 8.0E-10 -- 1.8E-10 -- 3.0E-04 1.8E-08 6.E-05 9.4E-09 3.E-05 2.1E-09 7.E-06
WB FZ: RM 0 to 4 Endrin ketone 3.0E-03 ug/kg -- 1.0E-09 -- 5.4E-10 -- 1.2E-10 -- 3.0E-04 1.2E-08 4.E-05 6.3E-09 2.E-05 1.4E-09 5.E-06
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.1E-02 ug/kg 1.1E+00 7.1E-09 8.E-09 3.7E-09 4.E-09 8.3E-10 9.E-10 3.0E-04 8.3E-08 3.E-04 4.3E-08 1.E-04 9.7E-09 3.E-05
WB FZ: RM 0 to 4 Heptachlor 3.8E-03 ug/kg 4.5E+00 1.3E-09 6.E-09 6.7E-10 3.E-09 1.5E-10 7.E-10 5.0E-04 1.5E-08 3.E-05 7.8E-09 2.E-05 1.8E-09 4.E-06
WB FZ: RM 0 to 4 Heptachlor epoxide 1.9E-01 ug/kg 9.1E+00 6.3E-08 6.E-07 3.3E-08 3.E-07 7.4E-09 7.E-08 1.3E-05 7.4E-07 6.E-02 3.8E-07 3.E-02 8.6E-08 7.E-03
WB FZ: RM 0 to 4 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 0 to 4 Total Chlordanes 1.2E+01 ug/kg 3.5E-01 4.1E-06 1.E-06 2.1E-06 7.E-07 4.8E-07 2.E-07 5.0E-04 4.8E-05 1.E-01 2.5E-05 5.E-02 5.6E-06 1.E-02
WB FZ: RM 0 to 4 Total DDD 2.7E+01 ug/kg 2.4E-01 9.4E-06 2.E-06 4.9E-06 1.E-06 1.1E-06 3.E-07 5.0E-04 1.1E-04 2.E-01 5.7E-05 1.E-01 1.3E-05 3.E-02
WB FZ: RM 0 to 4 Total DDE 8.6E+01 ug/kg 3.4E-01 3.0E-05 1.E-05 1.5E-05 5.E-06 3.5E-06 1.E-06 5.0E-04 3.5E-04 7.E-01 1.8E-04 4.E-01 4.0E-05 8.E-02
WB FZ: RM 0 to 4 Total DDT 2.9E-01 ug/kg 3.4E-01 1.0E-07 3.E-08 5.2E-08 2.E-08 1.2E-08 4.E-09 5.0E-04 1.2E-06 2.E-03 6.0E-07 1.E-03 1.4E-07 3.E-04
WB FZ: RM 0 to 4 Total Endosulfan 8.1E-01 ug/kg -- 2.8E-07 -- 1.4E-07 -- 3.2E-08 -- 6.0E-03 3.2E-06 5.E-04 1.7E-06 3.E-04 3.8E-07 6.E-05

Exposure Point Totale 5.E-04 3.E-04 6.E-05
WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 7.7E+01 mg/kg -- 2.6E-02 -- 1.4E-02 -- 3.1E-03 -- 1.0E+00 3.1E-01 3.E-01 1.6E-01 2.E-01 3.6E-02 4.E-02
WB FZ: RM 4 to 8 Antimony 4.4E-03 mg/kg -- 1.5E-06 -- 7.8E-07 -- 1.8E-07 -- 4.0E-04 1.8E-05 4.E-02 9.1E-06 2.E-02 2.1E-06 5.E-03
WB FZ: RM 4 to 8 Arsenic, inorganic 1.1E-02 mg/kg 1.5E+00 3.7E-06 6.E-06 1.9E-06 3.E-06 4.3E-07 7.E-07 3.0E-04 4.3E-05 1.E-01 2.2E-05 7.E-02 5.1E-06 2.E-02
WB FZ: RM 4 to 8 Cadmium 5.6E-02 mg/kg -- 1.9E-05 -- 9.9E-06 -- 2.2E-06 -- 1.0E-03 2.2E-04 2.E-01 1.2E-04 1.E-01 2.6E-05 3.E-02
WB FZ: RM 4 to 8 Chromium 6.5E-01 mg/kg -- 2.2E-04 -- 1.2E-04 -- 2.6E-05 -- 1.5E+00 2.6E-03 2.E-03 1.3E-03 9.E-04 3.0E-04 2.E-04
WB FZ: RM 4 to 8 Copper 1.2E+00 mg/kg -- 3.9E-04 -- 2.0E-04 -- 4.6E-05 -- 4.0E-02 4.6E-03 1.E-01 2.4E-03 6.E-02 5.4E-04 1.E-02
WB FZ: RM 4 to 8 Lead 1.6E-01 mg/kg NL 5.5E-05 -- 2.8E-05 -- 6.4E-06 -- NL 6.4E-04 -- 3.3E-04 -- 7.5E-05 --
WB FZ: RM 4 to 8 Manganese 6.7E+00 mg/kg -- 2.3E-03 -- 1.2E-03 -- 2.7E-04 -- 1.4E-01 2.7E-02 2.E-01 1.4E-02 1.E-01 3.1E-03 2.E-02
WB FZ: RM 4 to 8 Mercury 5.2E-02 mg/kg -- 1.8E-05 -- 9.3E-06 -- 2.1E-06 -- 1.0E-04 2.1E-04 2.E+00 1.1E-04 1.E+00 2.4E-05 2.E-01
WB FZ: RM 4 to 8 Nickel 4.5E-01 mg/kg -- 1.5E-04 -- 7.9E-05 -- 1.8E-05 -- 2.0E-02 1.8E-03 9.E-02 9.3E-04 5.E-02 2.1E-04 1.E-02
WB FZ: RM 4 to 8 Selenium 3.5E-01 mg/kg -- 1.2E-04 -- 6.2E-05 -- 1.4E-05 -- 5.0E-03 1.4E-03 3.E-01 7.2E-04 1.E-01 1.6E-04 3.E-02
WB FZ: RM 4 to 8 Silver 6.2E-03 mg/kg -- 2.1E-06 -- 1.1E-06 -- 2.5E-07 -- 5.0E-03 2.5E-05 5.E-03 1.3E-05 3.E-03 2.9E-06 6.E-04
WB FZ: RM 4 to 8 Thallium 2.4E-03 mg/kg -- 8.2E-07 -- 4.2E-07 -- 9.5E-08 -- 6.6E-05 9.5E-06 1.E-01 4.9E-06 7.E-02 1.1E-06 2.E-02
WB FZ: RM 4 to 8 Zinc 9.1E+01 mg/kg -- 3.1E-02 -- 1.6E-02 -- 3.6E-03 -- 3.0E-01 3.6E-01 1.E+00 1.9E-01 6.E-01 4.2E-02 1.E-01
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 1.3E+00 ug/kg -- 4.5E-07 -- 2.3E-07 -- 5.3E-08 -- 3.0E-04 5.3E-06 2.E-02 2.7E-06 9.E-03 6.1E-07 2.E-03
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

WB FZ: RM 4 to 8 Dibutyltin ion 1.2E+00 ug/kg -- 4.0E-07 -- 2.1E-07 -- 4.7E-08 -- 3.0E-04 4.7E-06 2.E-02 2.4E-06 8.E-03 5.5E-07 2.E-03
WB FZ: RM 4 to 8 Tributyltin ion 5.4E+00 ug/kg -- 1.8E-06 -- 9.5E-07 -- 2.1E-07 -- 3.0E-04 2.1E-05 7.E-02 1.1E-05 4.E-02 2.5E-06 8.E-03
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 8.6E+00 ug/kg 2.9E-02 2.9E-06 9.E-08 1.5E-06 4.E-08 3.4E-07 1.E-08 7.0E-02 3.4E-05 5.E-04 1.8E-05 3.E-04 4.0E-06 6.E-05
WB FZ: RM 4 to 8 2-Methylnaphthalene 6.0E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.4E-07 -- 4.0E-03 2.4E-05 6.E-03 1.2E-05 3.E-03 2.8E-06 7.E-04
WB FZ: RM 4 to 8 Acenaphthene 6.7E+01 ug/kg -- 2.3E-05 -- 1.2E-05 -- 2.7E-06 -- 6.0E-02 2.7E-04 4.E-03 1.4E-04 2.E-03 3.1E-05 5.E-04
WB FZ: RM 4 to 8 Acenaphthylene 2.7E+00 ug/kg -- 9.4E-07 -- 4.8E-07 -- 1.1E-07 -- 6.0E-02 1.1E-05 2.E-04 5.6E-06 9.E-05 1.3E-06 2.E-05
WB FZ: RM 4 to 8 Anthracene 5.1E+00 ug/kg -- 1.7E-06 -- 9.0E-07 -- 2.0E-07 -- 3.0E-01 2.0E-05 7.E-05 1.0E-05 3.E-05 2.4E-06 8.E-06
WB FZ: RM 4 to 8 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Dibenzothiophene 2.9E+00 ug/kg -- 1.0E-06 -- 5.2E-07 -- 1.2E-07 -- 4.0E-02 1.2E-05 3.E-04 6.1E-06 2.E-04 1.4E-06 3.E-05
WB FZ: RM 4 to 8 Fluoranthene 1.2E+01 ug/kg -- 4.0E-06 -- 2.0E-06 -- 4.6E-07 -- 4.0E-02 4.6E-05 1.E-03 2.4E-05 6.E-04 5.4E-06 1.E-04
WB FZ: RM 4 to 8 Fluorene 1.8E+01 ug/kg -- 6.1E-06 -- 3.1E-06 -- 7.1E-07 -- 4.0E-02 7.1E-05 2.E-03 3.7E-05 9.E-04 8.2E-06 2.E-04
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 4 to 8 Naphthalene 6.0E+00 ug/kg -- 2.0E-06 -- 1.1E-06 -- 2.4E-07 -- 2.0E-02 2.4E-05 1.E-03 1.2E-05 6.E-04 2.8E-06 1.E-04
WB FZ: RM 4 to 8 Phenanthrene 1.3E+01 ug/kg -- 4.6E-06 -- 2.4E-06 -- 5.3E-07 -- 3.0E-02 5.3E-05 2.E-03 2.7E-05 9.E-04 6.2E-06 2.E-04
WB FZ: RM 4 to 8 Pyrene 3.6E+00 ug/kg -- 1.2E-06 -- 6.3E-07 -- 1.4E-07 -- 3.0E-02 1.4E-05 5.E-04 7.3E-06 2.E-04 1.7E-06 6.E-05

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 3.9E+02 ug/kg -- 1.3E-04 -- 6.9E-05 -- 1.6E-05 -- 4.0E+00 1.6E-03 4.E-04 8.1E-04 2.E-04 1.8E-04 5.E-05
WB FZ: RM 4 to 8 Benzyl alcohol 3.1E+01 ug/kg -- 1.1E-05 -- 5.5E-06 -- 1.2E-06 -- 5.0E-01 1.2E-04 2.E-04 6.4E-05 1.E-04 1.4E-05 3.E-05
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 2.0E+01 ug/kg -- 7.0E-06 -- 3.6E-06 -- 8.1E-07 -- 3.0E-03 8.1E-05 3.E-02 4.2E-05 1.E-02 9.5E-06 3.E-03
WB FZ: RM 4 to 8 Dibenzofuran 5.2E+00 ug/kg -- 1.8E-06 -- 9.2E-07 -- 2.1E-07 -- 4.0E-02 2.1E-05 5.E-04 1.1E-05 3.E-04 2.4E-06 6.E-05
WB FZ: RM 4 to 8 Hexachlorobenzene 3.7E+00 ug/kg 1.6E+00 1.3E-06 2.E-06 6.5E-07 1.E-06 1.5E-07 2.E-07 8.0E-04 1.5E-05 2.E-02 7.6E-06 9.E-03 1.7E-06 2.E-03
WB FZ: RM 4 to 8 Hexachlorobutadiene 1.9E-01 ug/kg 7.8E-02 6.6E-08 5.E-09 3.4E-08 3.E-09 7.7E-09 6.E-10 1.0E-03 7.7E-07 8.E-04 4.0E-07 4.E-04 9.0E-08 9.E-05
WB FZ: RM 4 to 8 Isophorone 5.9E+00 ug/kg 9.5E-04 2.0E-06 2.E-09 1.0E-06 1.E-09 2.4E-07 2.E-10 2.0E-01 2.4E-05 1.E-04 1.2E-05 6.E-05 2.8E-06 1.E-05
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 7.4E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 3.0E-07 -- 5.0E-03 3.0E-05 6.E-03 1.5E-05 3.E-03 3.5E-06 7.E-04
WB FZ: RM 4 to 8 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB FZ: RM 4 to 8 Total PCB Congeners 8.7E+06 pg/g NA 3.0E-03 -- 1.5E-03 -- 3.5E-04 -- NA 3.5E-02 -- 1.8E-02 -- 4.1E-03 --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 8.5E+06 pg/g 2.0E+00 2.9E-03 6.E-03 1.5E-03 3.E-03 3.4E-04 7.E-04 2.0E-05 3.4E-02 2.E+03 1.8E-02 9.E+02 4.0E-03 2.E+02
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 6.0E+00 pg/g 1.3E+05 2.1E-09 3.E-04 1.1E-09 1.E-04 2.4E-10 3.E-05 1.0E-09 2.4E-08 2.E+01 1.2E-08 1.E+01 2.8E-09 3.E+00
WB FZ: RM 4 to 8 Total PCB TEQ 4.0E+01 pg/g 1.3E+05 1.4E-08 2.E-03 7.0E-09 9.E-04 1.6E-09 2.E-04 1.0E-09 1.6E-07 2.E+02 8.2E-08 8.E+01 1.8E-08 2.E+01
WB FZ: RM 4 to 8 Total TEQ -- -- -- -- 2.E-03 -- 1.E-03 -- 2.E-04 -- -- 2.E+02 -- 9.E+01 -- 2.E+01
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 1.5E-01 ug/kg 1.7E+01 5.3E-08 9.E-07 2.7E-08 5.E-07 6.2E-09 1.E-07 3.0E-05 6.2E-07 2.E-02 3.2E-07 1.E-02 7.2E-08 2.E-03
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 3.9E-02 ug/kg 6.3E+00 1.3E-08 8.E-08 6.8E-09 4.E-08 1.5E-09 1.E-08 8.0E-03 1.5E-07 2.E-05 8.0E-08 1.E-05 1.8E-08 2.E-06
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 2.8E-02 ug/kg 1.8E+00 9.8E-09 2.E-08 5.0E-09 9.E-09 1.1E-09 2.E-09 6.0E-04 1.1E-07 2.E-04 5.9E-08 1.E-04 1.3E-08 2.E-05
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane 3.1E-03 ug/kg NL 1.1E-09 -- 5.5E-10 -- 1.2E-10 -- NL 1.2E-08 -- 6.4E-09 -- 1.4E-09 --
WB FZ: RM 4 to 8 Dieldrin 2.5E+00 ug/kg 1.6E+01 8.5E-07 1.E-05 4.4E-07 7.E-06 1.0E-07 2.E-06 5.0E-05 1.0E-05 2.E-01 5.2E-06 1.E-01 1.2E-06 2.E-02
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

WB FZ: RM 4 to 8 Endrin 2.5E-02 ug/kg -- 8.6E-09 -- 4.4E-09 -- 1.0E-09 -- 3.0E-04 1.0E-07 3.E-04 5.2E-08 2.E-04 1.2E-08 4.E-05
WB FZ: RM 4 to 8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Endrin ketone 8.7E-04 ug/kg -- 3.0E-10 -- 1.5E-10 -- 3.5E-11 -- 3.0E-04 3.5E-09 1.E-05 1.8E-09 6.E-06 4.1E-10 1.E-06
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 3.8E-02 ug/kg 1.1E+00 1.3E-08 1.E-08 6.8E-09 7.E-09 1.5E-09 2.E-09 3.0E-04 1.5E-07 5.E-04 7.9E-08 3.E-04 1.8E-08 6.E-05
WB FZ: RM 4 to 8 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Heptachlor epoxide 1.3E-01 ug/kg 9.1E+00 4.6E-08 4.E-07 2.4E-08 2.E-07 5.4E-09 5.E-08 1.3E-05 5.4E-07 4.E-02 2.8E-07 2.E-02 6.3E-08 5.E-03
WB FZ: RM 4 to 8 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 4 to 8 Total Chlordanes 1.4E+01 ug/kg 3.5E-01 4.9E-06 2.E-06 2.6E-06 9.E-07 5.8E-07 2.E-07 5.0E-04 5.8E-05 1.E-01 3.0E-05 6.E-02 6.7E-06 1.E-02
WB FZ: RM 4 to 8 Total DDD 1.9E+02 ug/kg 2.4E-01 6.5E-05 2.E-05 3.4E-05 8.E-06 7.6E-06 2.E-06 5.0E-04 7.6E-04 2.E+00 3.9E-04 8.E-01 8.9E-05 2.E-01
WB FZ: RM 4 to 8 Total DDE 2.2E+02 ug/kg 3.4E-01 7.6E-05 3.E-05 3.9E-05 1.E-05 8.9E-06 3.E-06 5.0E-04 8.9E-04 2.E+00 4.6E-04 9.E-01 1.0E-04 2.E-01
WB FZ: RM 4 to 8 Total DDT 8.1E+00 ug/kg 3.4E-01 2.8E-06 9.E-07 1.4E-06 5.E-07 3.2E-07 1.E-07 5.0E-04 3.2E-05 6.E-02 1.7E-05 3.E-02 3.8E-06 8.E-03
WB FZ: RM 4 to 8 Total Endosulfan 7.7E-01 ug/kg -- 2.6E-07 -- 1.4E-07 -- 3.1E-08 -- 6.0E-03 3.1E-06 5.E-04 1.6E-06 3.E-04 3.6E-07 6.E-05

Exposure Point Total 8.E-03 4.E-03 9.E-04
WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 5.4E+01 mg/kg -- 1.9E-02 -- 9.6E-03 -- 2.2E-03 -- 1.0E+00 2.2E-01 2.E-01 1.1E-01 1.E-01 2.5E-02 3.E-02
WB FZ: RM 8 to 12 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Arsenic, inorganic 6.5E-03 mg/kg 1.5E+00 2.2E-06 3.E-06 1.1E-06 2.E-06 2.6E-07 4.E-07 3.0E-04 2.6E-05 9.E-02 1.3E-05 4.E-02 3.0E-06 1.E-02
WB FZ: RM 8 to 12 Cadmium 5.3E-02 mg/kg -- 1.8E-05 -- 9.3E-06 -- 2.1E-06 -- 1.0E-03 2.1E-04 2.E-01 1.1E-04 1.E-01 2.5E-05 2.E-02
WB FZ: RM 8 to 12 Chromium 5.1E-01 mg/kg -- 1.7E-04 -- 9.0E-05 -- 2.0E-05 -- 1.5E+00 2.0E-03 1.E-03 1.0E-03 7.E-04 2.4E-04 2.E-04
WB FZ: RM 8 to 12 Copper 9.8E-01 mg/kg -- 3.4E-04 -- 1.7E-04 -- 3.9E-05 -- 4.0E-02 3.9E-03 1.E-01 2.0E-03 5.E-02 4.6E-04 1.E-02
WB FZ: RM 8 to 12 Lead 4.4E-01 mg/kg NL 1.5E-04 -- 7.9E-05 -- 1.8E-05 -- NL 1.8E-03 -- 9.2E-04 -- 2.1E-04 --
WB FZ: RM 8 to 12 Manganese 6.7E+00 mg/kg -- 2.3E-03 -- 1.2E-03 -- 2.7E-04 -- 1.4E-01 2.7E-02 2.E-01 1.4E-02 1.E-01 3.1E-03 2.E-02
WB FZ: RM 8 to 12 Mercury 4.0E-02 mg/kg -- 1.4E-05 -- 7.1E-06 -- 1.6E-06 -- 1.0E-04 1.6E-04 2.E+00 8.2E-05 8.E-01 1.9E-05 2.E-01
WB FZ: RM 8 to 12 Nickel 4.0E-01 mg/kg -- 1.4E-04 -- 7.1E-05 -- 1.6E-05 -- 2.0E-02 1.6E-03 8.E-02 8.3E-04 4.E-02 1.9E-04 9.E-03
WB FZ: RM 8 to 12 Selenium 3.0E-01 mg/kg -- 1.0E-04 -- 5.3E-05 -- 1.2E-05 -- 5.0E-03 1.2E-03 2.E-01 6.2E-04 1.E-01 1.4E-04 3.E-02
WB FZ: RM 8 to 12 Silver 3.4E-03 mg/kg -- 1.2E-06 -- 6.0E-07 -- 1.4E-07 -- 5.0E-03 1.4E-05 3.E-03 7.0E-06 1.E-03 1.6E-06 3.E-04
WB FZ: RM 8 to 12 Thallium 8.6E-04 mg/kg -- 3.0E-07 -- 1.5E-07 -- 3.5E-08 -- 6.6E-05 3.5E-06 5.E-02 1.8E-06 3.E-02 4.0E-07 6.E-03
WB FZ: RM 8 to 12 Zinc 9.0E+01 mg/kg -- 3.1E-02 -- 1.6E-02 -- 3.6E-03 -- 3.0E-01 3.6E-01 1.E+00 1.9E-01 6.E-01 4.2E-02 1.E-01
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 1.0E+01 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.1E-07 -- 3.0E-04 4.1E-05 1.E-01 2.1E-05 7.E-02 4.8E-06 2.E-02
WB FZ: RM 8 to 12 Dibutyltin ion 2.1E+00 ug/kg -- 7.3E-07 -- 3.8E-07 -- 8.5E-08 -- 3.0E-04 8.5E-06 3.E-02 4.4E-06 1.E-02 1.0E-06 3.E-03
WB FZ: RM 8 to 12 Tributyltin ion 6.7E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 3.0E-04 2.7E-05 9.E-02 1.4E-05 5.E-02 3.1E-06 1.E-02
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 3.5E+00 ug/kg 2.9E-02 1.2E-06 3.E-08 6.2E-07 2.E-08 1.4E-07 4.E-09 7.0E-02 1.4E-05 2.E-04 7.2E-06 1.E-04 1.6E-06 2.E-05
WB FZ: RM 8 to 12 2-Methylnaphthalene 3.4E+00 ug/kg -- 1.2E-06 -- 6.0E-07 -- 1.4E-07 -- 4.0E-03 1.4E-05 3.E-03 7.0E-06 2.E-03 1.6E-06 4.E-04
WB FZ: RM 8 to 12 Acenaphthene 7.3E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 -- 6.0E-02 2.9E-05 5.E-04 1.5E-05 3.E-04 3.4E-06 6.E-05
WB FZ: RM 8 to 12 Acenaphthylene 9.7E-01 ug/kg -- 3.3E-07 -- 1.7E-07 -- 3.9E-08 -- 6.0E-02 3.9E-06 6.E-05 2.0E-06 3.E-05 4.5E-07 8.E-06
WB FZ: RM 8 to 12 Anthracene 1.5E+00 ug/kg -- 5.0E-07 -- 2.6E-07 -- 5.9E-08 -- 3.0E-01 5.9E-06 2.E-05 3.0E-06 1.E-05 6.8E-07 2.E-06
WB FZ: RM 8 to 12 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 8 to 12 Benzo(a)pyrene 2.4E-01 ug/kg 7.3E+00 8.3E-08 6.E-07 4.3E-08 3.E-07 9.7E-09 7.E-08 -- 9.7E-07 -- 5.0E-07 -- 1.1E-07 --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene 3.9E-01 ug/kg 7.3E-01 1.3E-07 1.E-07 6.9E-08 5.E-08 1.6E-08 1.E-08 -- 1.6E-06 -- 8.0E-07 -- 1.8E-07 --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 2.4E-01 ug/kg -- 8.4E-08 -- 4.3E-08 -- 9.8E-09 -- 3.0E-02 9.8E-07 3.E-05 5.0E-07 2.E-05 1.1E-07 4.E-06
WB FZ: RM 8 to 12 Benzo(k)fluoranthene 1.8E-01 ug/kg 7.3E-02 6.2E-08 5.E-09 3.2E-08 2.E-09 7.2E-09 5.E-10 -- 7.2E-07 -- 3.7E-07 -- 8.4E-08 --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene 1.3E-01 ug/kg 7.3E+00 4.5E-08 3.E-07 2.3E-08 2.E-07 5.3E-09 4.E-08 -- 5.3E-07 -- 2.7E-07 -- 6.1E-08 --
WB FZ: RM 8 to 12 Dibenzothiophene 7.3E+00 ug/kg -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 -- 4.0E-02 2.9E-05 7.E-04 1.5E-05 4.E-04 3.4E-06 9.E-05
WB FZ: RM 8 to 12 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Fluorene 2.6E+00 ug/kg -- 8.9E-07 -- 4.6E-07 -- 1.0E-07 -- 4.0E-02 1.0E-05 3.E-04 5.4E-06 1.E-04 1.2E-06 3.E-05
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene 2.5E-01 ug/kg 7.3E-01 8.6E-08 6.E-08 4.4E-08 3.E-08 1.0E-08 7.E-09 -- 1.0E-06 -- 5.2E-07 -- 1.2E-07 --
WB FZ: RM 8 to 12 Naphthalene 6.0E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.4E-07 -- 2.0E-02 2.4E-05 1.E-03 1.2E-05 6.E-04 2.8E-06 1.E-04
WB FZ: RM 8 to 12 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Pyrene 6.9E-01 ug/kg -- 2.4E-07 -- 1.2E-07 -- 2.8E-08 -- 3.0E-02 2.8E-06 9.E-05 1.4E-06 5.E-05 3.2E-07 1.E-05

Total Carcinogenic PAHs -- -- -- -- 1.E-06 -- 6.E-07 -- 1.E-07 -- -- -- -- -- -- --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 2.8E+02 ug/kg -- 9.7E-05 -- 5.0E-05 -- 1.1E-05 -- 4.0E+00 1.1E-03 3.E-04 5.9E-04 1.E-04 1.3E-04 3.E-05
WB FZ: RM 8 to 12 Benzyl alcohol 3.0E+01 ug/kg -- 1.0E-05 -- 5.2E-06 -- 1.2E-06 -- 5.0E-01 1.2E-04 2.E-04 6.1E-05 1.E-04 1.4E-05 3.E-05
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 6.0E+00 ug/kg -- 2.1E-06 -- 1.1E-06 -- 2.4E-07 -- 3.0E-03 2.4E-05 8.E-03 1.2E-05 4.E-03 2.8E-06 9.E-04
WB FZ: RM 8 to 12 Dibenzofuran 8.7E-01 ug/kg -- 3.0E-07 -- 1.5E-07 -- 3.5E-08 -- 4.0E-02 3.5E-06 9.E-05 1.8E-06 4.E-05 4.0E-07 1.E-05
WB FZ: RM 8 to 12 Hexachlorobenzene 3.1E+00 ug/kg 1.6E+00 1.0E-06 2.E-06 5.4E-07 9.E-07 1.2E-07 2.E-07 8.0E-04 1.2E-05 2.E-02 6.3E-06 8.E-03 1.4E-06 2.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 2.2E-02 ug/kg 7.8E-02 7.5E-09 6.E-10 3.9E-09 3.E-10 8.7E-10 7.E-11 1.0E-03 8.7E-08 9.E-05 4.5E-08 4.E-05 1.0E-08 1.E-05
WB FZ: RM 8 to 12 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 8.7E+00 ug/kg -- 3.0E-06 -- 1.5E-06 -- 3.5E-07 -- 5.0E-03 3.5E-05 7.E-03 1.8E-05 4.E-03 4.0E-06 8.E-04
WB FZ: RM 8 to 12 Phenol 4.3E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.7E-06 -- 3.0E-01 1.7E-04 6.E-04 8.9E-05 3.E-04 2.0E-05 7.E-05
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
WB FZ: RM 8 to 12 Total PCB Congeners 9.2E+05 pg/g NA 3.1E-04 -- 1.6E-04 -- 3.7E-05 -- NA 3.7E-03 -- 1.9E-03 -- 4.3E-04 --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 8.9E+05 pg/g 2.0E+00 3.0E-04 6.E-04 1.6E-04 3.E-04 3.6E-05 7.E-05 2.0E-05 3.6E-03 2.E+02 1.8E-03 9.E+01 4.1E-04 2.E+01
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 3.4E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.9E-10 8.E-05 1.3E-10 2.E-05 1.0E-09 1.3E-08 1.E+01 6.9E-09 7.E+00 1.6E-09 2.E+00
WB FZ: RM 8 to 12 Total PCB TEQ 3.9E+00 pg/g 1.3E+05 1.3E-09 2.E-04 6.9E-10 9.E-05 1.6E-10 2.E-05 1.0E-09 1.6E-08 2.E+01 8.1E-09 8.E+00 1.8E-09 2.E+00
WB FZ: RM 8 to 12 Total TEQ -- -- -- -- 3.E-04 -- 2.E-04 -- 4.E-05 -- -- 3.E+01 -- 2.E+01 -- 3.E+00
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 1.2E-01 ug/kg 1.7E+01 4.0E-08 7.E-07 2.1E-08 3.E-07 4.6E-09 8.E-08 3.0E-05 4.6E-07 2.E-02 2.4E-07 8.E-03 5.4E-08 2.E-03
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 3.1E-02 ug/kg 6.3E+00 1.1E-08 7.E-08 5.6E-09 3.E-08 1.3E-09 8.E-09 8.0E-03 1.3E-07 2.E-05 6.5E-08 8.E-06 1.5E-08 2.E-06
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.6E-02 ug/kg 1.8E+00 5.5E-09 1.E-08 2.8E-09 5.E-09 6.4E-10 1.E-09 6.0E-04 6.4E-08 1.E-04 3.3E-08 5.E-05 7.4E-09 1.E-05
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane 2.4E-03 ug/kg NL 8.3E-10 -- 4.3E-10 -- 9.7E-11 -- NL 9.7E-09 -- 5.0E-09 -- 1.1E-09 --
WB FZ: RM 8 to 12 Dieldrin 2.1E+00 ug/kg 1.6E+01 7.2E-07 1.E-05 3.7E-07 6.E-06 8.5E-08 1.E-06 5.0E-05 8.5E-06 2.E-01 4.4E-06 9.E-02 9.9E-07 2.E-02
WB FZ: RM 8 to 12 Endrin 2.0E-02 ug/kg -- 6.8E-09 -- 3.5E-09 -- 7.9E-10 -- 3.0E-04 7.9E-08 3.E-04 4.1E-08 1.E-04 9.2E-09 3.E-05
WB FZ: RM 8 to 12 Endrin aldehyde 2.2E-03 ug/kg -- 7.7E-10 -- 4.0E-10 -- 9.0E-11 -- 3.0E-04 9.0E-09 3.E-05 4.6E-09 2.E-05 1.0E-09 3.E-06
WB FZ: RM 8 to 12 Endrin ketone 7.8E-03 ug/kg -- 2.7E-09 -- 1.4E-09 -- 3.1E-10 -- 3.0E-04 3.1E-08 1.E-04 1.6E-08 5.E-05 3.6E-09 1.E-05
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 3.4E-02 ug/kg 1.1E+00 1.2E-08 1.E-08 6.1E-09 7.E-09 1.4E-09 2.E-09 3.0E-04 1.4E-07 5.E-04 7.1E-08 2.E-04 1.6E-08 5.E-05
WB FZ: RM 8 to 12 Heptachlor 7.0E-03 ug/kg 4.5E+00 2.4E-09 1.E-08 1.2E-09 6.E-09 2.8E-10 1.E-09 5.0E-04 2.8E-08 6.E-05 1.5E-08 3.E-05 3.3E-09 7.E-06
WB FZ: RM 8 to 12 Heptachlor epoxide 1.2E-01 ug/kg 9.1E+00 4.2E-08 4.E-07 2.2E-08 2.E-07 4.9E-09 4.E-08 1.3E-05 4.9E-07 4.E-02 2.5E-07 2.E-02 5.7E-08 4.E-03
WB FZ: RM 8 to 12 Methoxychlor 6.2E-03 ug/kg -- 2.1E-09 -- 1.1E-09 -- 2.5E-10 -- 5.0E-03 2.5E-08 5.E-06 1.3E-08 3.E-06 2.9E-09 6.E-07
WB FZ: RM 8 to 12 Total Chlordanes 1.3E+01 ug/kg 3.5E-01 4.5E-06 2.E-06 2.3E-06 8.E-07 5.3E-07 2.E-07 5.0E-04 5.3E-05 1.E-01 2.7E-05 5.E-02 6.1E-06 1.E-02
WB FZ: RM 8 to 12 Total DDD 2.0E+01 ug/kg 2.4E-01 6.9E-06 2.E-06 3.6E-06 9.E-07 8.1E-07 2.E-07 5.0E-04 8.1E-05 2.E-01 4.2E-05 8.E-02 9.4E-06 2.E-02
WB FZ: RM 8 to 12 Total DDE 6.4E+01 ug/kg 3.4E-01 2.2E-05 7.E-06 1.1E-05 4.E-06 2.6E-06 9.E-07 5.0E-04 2.6E-04 5.E-01 1.3E-04 3.E-01 3.0E-05 6.E-02
WB FZ: RM 8 to 12 Total DDT 2.7E-01 ug/kg 3.4E-01 9.2E-08 3.E-08 4.7E-08 2.E-08 1.1E-08 4.E-09 5.0E-04 1.1E-06 2.E-03 5.5E-07 1.E-03 1.2E-07 2.E-04
WB FZ: RM 8 to 12 Total Endosulfan 6.2E-01 ug/kg -- 2.1E-07 -- 1.1E-07 -- 2.5E-08 -- 6.0E-03 2.5E-06 4.E-04 1.3E-06 2.E-04 2.9E-07 5.E-05

Exposure Point Total 1.E-03 5.E-04 1.E-04
WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 1.1E+02 mg/kg -- 3.6E-02 -- 1.9E-02 -- 4.2E-03 -- 1.0E+00 4.2E-01 4.E-01 2.2E-01 2.E-01 4.9E-02 5.E-02
WB FZ: RM 3 to 6 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 6.7E-06 1.E-05 3.5E-06 5.E-06 7.9E-07 1.E-06 3.0E-04 7.9E-05 3.E-01 4.1E-05 1.E-01 9.2E-06 3.E-02
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

WB FZ: RM 3 to 6 Cadmium 7.5E-02 mg/kg -- 2.6E-05 -- 1.3E-05 -- 3.0E-06 -- 1.0E-03 3.0E-04 3.E-01 1.6E-04 2.E-01 3.5E-05 4.E-02
WB FZ: RM 3 to 6 Chromium 1.6E+00 mg/kg -- 5.3E-04 -- 2.8E-04 -- 6.2E-05 -- 1.5E+00 6.2E-03 4.E-03 3.2E-03 2.E-03 7.2E-04 5.E-04
WB FZ: RM 3 to 6 Copper 1.2E+00 mg/kg -- 4.0E-04 -- 2.1E-04 -- 4.7E-05 -- 4.0E-02 4.7E-03 1.E-01 2.4E-03 6.E-02 5.4E-04 1.E-02
WB FZ: RM 3 to 6 Lead 1.5E-01 mg/kg NL 5.1E-05 -- 2.7E-05 -- 6.0E-06 -- NL 6.0E-04 -- 3.1E-04 -- 7.0E-05 --
WB FZ: RM 3 to 6 Manganese 7.1E+00 mg/kg -- 2.4E-03 -- 1.3E-03 -- 2.8E-04 -- 1.4E-01 2.8E-02 2.E-01 1.5E-02 1.E-01 3.3E-03 2.E-02
WB FZ: RM 3 to 6 Mercury 4.1E-02 mg/kg -- 1.4E-05 -- 7.3E-06 -- 1.7E-06 -- 1.0E-04 1.7E-04 2.E+00 8.5E-05 9.E-01 1.9E-05 2.E-01
WB FZ: RM 3 to 6 Nickel 9.8E-01 mg/kg -- 3.4E-04 -- 1.7E-04 -- 3.9E-05 -- 2.0E-02 3.9E-03 2.E-01 2.0E-03 1.E-01 4.6E-04 2.E-02
WB FZ: RM 3 to 6 Selenium 3.0E-01 mg/kg -- 1.0E-04 -- 5.3E-05 -- 1.2E-05 -- 5.0E-03 1.2E-03 2.E-01 6.2E-04 1.E-01 1.4E-04 3.E-02
WB FZ: RM 3 to 6 Silver 8.5E-03 mg/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 5.0E-03 3.4E-05 7.E-03 1.8E-05 4.E-03 4.0E-06 8.E-04
WB FZ: RM 3 to 6 Thallium 4.1E-03 mg/kg -- 1.4E-06 -- 7.3E-07 -- 1.7E-07 -- 6.6E-05 1.7E-05 3.E-01 8.5E-06 1.E-01 1.9E-06 3.E-02
WB FZ: RM 3 to 6 Zinc 9.1E+01 mg/kg -- 3.1E-02 -- 1.6E-02 -- 3.6E-03 -- 3.0E-01 3.6E-01 1.E+00 1.9E-01 6.E-01 4.2E-02 1.E-01
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 3 to 6 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 3 to 6 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND ug/kg -- ND ND ND ND ND ND 4.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Acenaphthene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Acenaphthylene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
WB FZ: RM 3 to 6 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Fluorene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 3 to 6 Naphthalene ND ug/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND ug/kg -- ND ND ND ND ND ND 4.0E+00 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND ND ND 3.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dibenzofuran ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 6 of 20



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 2.5E+03 ug/kg 2.0E+00 8.5E-04 2.E-03 4.4E-04 9.E-04 9.9E-05 2.E-04 2.0E-05 9.9E-03 5.E+02 5.1E-03 3.E+02 1.2E-03 6.E+01
WB FZ: RM 3 to 6 Total PCB Congeners 3.0E+06 pg/g NA 1.0E-03 -- 5.3E-04 -- 1.2E-04 -- NA 1.2E-02 -- 6.2E-03 -- 1.4E-03 --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 2.9E+06 pg/g 2.0E+00 1.0E-03 2.E-03 5.2E-04 1.E-03 1.2E-04 2.E-04 2.0E-05 1.2E-02 6.E+02 6.0E-03 3.E+02 1.4E-03 7.E+01
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 4.3E+00 pg/g 1.3E+05 1.5E-09 2.E-04 7.6E-10 1.E-04 1.7E-10 2.E-05 1.0E-09 1.7E-08 2.E+01 8.9E-09 9.E+00 2.0E-09 2.E+00
WB FZ: RM 3 to 6 Total PCB TEQ 8.4E+00 pg/g 1.3E+05 2.9E-09 4.E-04 1.5E-09 2.E-04 3.3E-10 4.E-05 1.0E-09 3.3E-08 3.E+01 1.7E-08 2.E+01 3.9E-09 4.E+00
WB FZ: RM 3 to 6 Total TEQ -- -- -- -- 6.E-04 -- 3.E-04 -- 7.E-05 -- -- 5.E+01 -- 3.E+01 -- 6.E+00
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND ug/kg NL ND ND ND ND ND ND NL ND ND ND ND ND ND
WB FZ: RM 3 to 6 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
WB FZ: RM 3 to 6 Methoxychlor 4.2E+00 ug/kg -- 1.4E-06 -- 7.4E-07 -- 1.7E-07 -- 5.0E-03 1.7E-05 3.E-03 8.7E-06 2.E-03 2.0E-06 4.E-04
WB FZ: RM 3 to 6 Total Chlordanes 1.5E+01 ug/kg 3.5E-01 5.3E-06 2.E-06 2.7E-06 1.E-06 6.2E-07 2.E-07 5.0E-04 6.2E-05 1.E-01 3.2E-05 6.E-02 7.2E-06 1.E-02
WB FZ: RM 3 to 6 Total DDD 8.6E+01 ug/kg 2.4E-01 3.0E-05 7.E-06 1.5E-05 4.E-06 3.5E-06 8.E-07 5.0E-04 3.5E-04 7.E-01 1.8E-04 4.E-01 4.0E-05 8.E-02
WB FZ: RM 3 to 6 Total DDE 1.5E+02 ug/kg 3.4E-01 5.2E-05 2.E-05 2.7E-05 9.E-06 6.0E-06 2.E-06 5.0E-04 6.0E-04 1.E+00 3.1E-04 6.E-01 7.0E-05 1.E-01
WB FZ: RM 3 to 6 Total DDT 1.8E+01 ug/kg 3.4E-01 6.2E-06 2.E-06 3.2E-06 1.E-06 7.2E-07 2.E-07 5.0E-04 7.2E-05 1.E-01 3.7E-05 7.E-02 8.4E-06 2.E-02
WB FZ: RM 3 to 6 Total Endosulfan 5.2E+00 ug/kg -- 1.8E-06 -- 9.1E-07 -- 2.1E-07 -- 6.0E-03 2.1E-05 3.E-03 1.1E-05 2.E-03 2.4E-06 4.E-04

Exposure Point Total 3.E-03 1.E-03 3.E-04
WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 8.8E+01 mg/kg -- 3.0E-02 -- 1.6E-02 -- 3.5E-03 -- 1.0E+00 3.5E-01 4.E-01 1.8E-01 2.E-01 4.1E-02 4.E-02
WB FZ: RM 6 to 9 Antimony ND mg/kg -- ND ND ND ND ND ND 4.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Arsenic, inorganic 1.4E-02 mg/kg 1.5E+00 4.6E-06 7.E-06 2.4E-06 4.E-06 5.4E-07 8.E-07 3.0E-04 5.4E-05 2.E-01 2.8E-05 9.E-02 6.3E-06 2.E-02
WB FZ: RM 6 to 9 Cadmium 6.2E-02 mg/kg -- 2.1E-05 -- 1.1E-05 -- 2.5E-06 -- 1.0E-03 2.5E-04 2.E-01 1.3E-04 1.E-01 2.9E-05 3.E-02
WB FZ: RM 6 to 9 Chromium 6.4E-01 mg/kg -- 2.2E-04 -- 1.1E-04 -- 2.5E-05 -- 1.5E+00 2.5E-03 2.E-03 1.3E-03 9.E-04 3.0E-04 2.E-04
WB FZ: RM 6 to 9 Copper 1.2E+00 mg/kg -- 4.0E-04 -- 2.1E-04 -- 4.6E-05 -- 4.0E-02 4.6E-03 1.E-01 2.4E-03 6.E-02 5.4E-04 1.E-02
WB FZ: RM 6 to 9 Lead 1.5E-01 mg/kg NL 5.2E-05 -- 2.7E-05 -- 6.1E-06 -- NL 6.1E-04 -- 3.1E-04 -- 7.1E-05 --
WB FZ: RM 6 to 9 Manganese 5.3E+00 mg/kg -- 1.8E-03 -- 9.5E-04 -- 2.1E-04 -- 1.4E-01 2.1E-02 2.E-01 1.1E-02 8.E-02 2.5E-03 2.E-02
WB FZ: RM 6 to 9 Mercury 3.8E-02 mg/kg -- 1.3E-05 -- 6.8E-06 -- 1.5E-06 -- 1.0E-04 1.5E-04 2.E+00 7.9E-05 8.E-01 1.8E-05 2.E-01
WB FZ: RM 6 to 9 Nickel 5.1E-01 mg/kg -- 1.7E-04 -- 8.9E-05 -- 2.0E-05 -- 2.0E-02 2.0E-03 1.E-01 1.0E-03 5.E-02 2.4E-04 1.E-02
WB FZ: RM 6 to 9 Selenium 3.3E-01 mg/kg -- 1.1E-04 -- 5.9E-05 -- 1.3E-05 -- 5.0E-03 1.3E-03 3.E-01 6.9E-04 1.E-01 1.6E-04 3.E-02
WB FZ: RM 6 to 9 Silver 1.1E-02 mg/kg -- 3.9E-06 -- 2.0E-06 -- 4.5E-07 -- 5.0E-03 4.5E-05 9.E-03 2.3E-05 5.E-03 5.3E-06 1.E-03
WB FZ: RM 6 to 9 Thallium 1.6E-03 mg/kg -- 5.5E-07 -- 2.9E-07 -- 6.5E-08 -- 6.6E-05 6.5E-06 1.E-01 3.3E-06 5.E-02 7.5E-07 1.E-02
WB FZ: RM 6 to 9 Zinc 1.1E+02 mg/kg -- 3.7E-02 -- 1.9E-02 -- 4.3E-03 -- 3.0E-01 4.3E-01 1.E+00 2.2E-01 7.E-01 5.0E-02 2.E-01
WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 6 to 9 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
WB FZ: RM 6 to 9 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 2.4E+01 ug/kg -- 8.1E-06 -- 4.2E-06 -- 9.4E-07 -- 4.0E-03 9.4E-05 2.E-02 4.9E-05 1.E-02 1.1E-05 3.E-03
WB FZ: RM 6 to 9 Acenaphthene 5.2E+01 ug/kg -- 1.8E-05 -- 9.2E-06 -- 2.1E-06 -- 6.0E-02 2.1E-04 3.E-03 1.1E-04 2.E-03 2.4E-05 4.E-04
WB FZ: RM 6 to 9 Acenaphthylene ND ug/kg -- ND ND ND ND ND ND 6.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Anthracene ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
WB FZ: RM 6 to 9 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Fluorene 2.9E+01 ug/kg -- 9.8E-06 -- 5.0E-06 -- 1.1E-06 -- 4.0E-02 1.1E-04 3.E-03 5.9E-05 1.E-03 1.3E-05 3.E-04
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
WB FZ: RM 6 to 9 Naphthalene 3.9E+01 ug/kg -- 1.3E-05 -- 7.0E-06 -- 1.6E-06 -- 2.0E-02 1.6E-04 8.E-03 8.1E-05 4.E-03 1.8E-05 9.E-04
WB FZ: RM 6 to 9 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Pyrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND ug/kg -- ND ND ND ND ND ND 4.0E+00 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Benzyl alcohol ND ug/kg -- ND ND ND ND ND ND 5.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND ND ND 3.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dibenzofuran ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Phenol ND ug/kg -- ND ND ND ND ND ND 3.0E-01 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 9.9E+02 ug/kg 2.0E+00 3.4E-04 7.E-04 1.8E-04 4.E-04 4.0E-05 8.E-05 2.0E-05 4.0E-03 2.E+02 2.0E-03 1.E+02 4.6E-04 2.E+01
WB FZ: RM 6 to 9 Total PCB Congeners 8.6E+05 pg/g NA 2.9E-04 -- 1.5E-04 -- 3.4E-05 -- NA 3.4E-03 -- 1.8E-03 -- 4.0E-04 --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 8.3E+05 pg/g 2.0E+00 2.8E-04 6.E-04 1.5E-04 3.E-04 3.3E-05 7.E-05 2.0E-05 3.3E-03 2.E+02 1.7E-03 9.E+01 3.9E-04 2.E+01
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 4.0E+00 pg/g 1.3E+05 1.4E-09 2.E-04 7.1E-10 9.E-05 1.6E-10 2.E-05 1.0E-09 1.6E-08 2.E+01 8.2E-09 8.E+00 1.9E-09 2.E+00
WB FZ: RM 6 to 9 Total PCB TEQ 5.4E+00 pg/g 1.3E+05 1.8E-09 2.E-04 9.5E-10 1.E-04 2.1E-10 3.E-05 1.0E-09 2.1E-08 2.E+01 1.1E-08 1.E+01 2.5E-09 2.E+00
WB FZ: RM 6 to 9 Total TEQ -- -- -- -- 4.E-04 -- 2.E-04 -- 5.E-05 -- -- 4.E+01 -- 2.E+01 -- 4.E+00
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND ug/kg NL ND ND ND ND ND ND NL ND ND ND ND ND ND
WB FZ: RM 6 to 9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Total Chlordanes 1.1E+01 ug/kg 3.5E-01 3.7E-06 1.E-06 1.9E-06 7.E-07 4.3E-07 1.E-07 5.0E-04 4.3E-05 9.E-02 2.2E-05 4.E-02 5.0E-06 1.E-02
WB FZ: RM 6 to 9 Total DDD 5.1E+01 ug/kg 2.4E-01 1.8E-05 4.E-06 9.1E-06 2.E-06 2.0E-06 5.E-07 5.0E-04 2.0E-04 4.E-01 1.1E-04 2.E-01 2.4E-05 5.E-02
WB FZ: RM 6 to 9 Total DDE 1.2E+02 ug/kg 3.4E-01 4.3E-05 1.E-05 2.2E-05 8.E-06 5.0E-06 2.E-06 5.0E-04 5.0E-04 1.E+00 2.6E-04 5.E-01 5.8E-05 1.E-01
WB FZ: RM 6 to 9 Total DDT ND ug/kg 3.4E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 6 to 9 Total Endosulfan 9.5E+00 ug/kg -- 3.3E-06 -- 1.7E-06 -- 3.8E-07 -- 6.0E-03 3.8E-05 6.E-03 2.0E-05 3.E-03 4.4E-06 7.E-04

Exposure Point Total 1.E-03 5.E-04 1.E-04
WB Study Area Wide Metals
WB Study Area Wide Aluminum 7.7E+01 mg/kg -- 2.6E-02 -- 1.4E-02 -- 3.1E-03 -- 1.0E+00 3.1E-01 3.E-01 1.6E-01 2.E-01 3.6E-02 4.E-02
WB Study Area Wide Antimony 2.2E-03 mg/kg -- 7.6E-07 -- 3.9E-07 -- 8.9E-08 -- 4.0E-04 8.9E-06 2.E-02 4.6E-06 1.E-02 1.0E-06 3.E-03
WB Study Area Wide Arsenic, inorganic 1.3E-02 mg/kg 1.5E+00 4.6E-06 7.E-06 2.4E-06 4.E-06 5.3E-07 8.E-07 3.0E-04 5.3E-05 2.E-01 2.7E-05 9.E-02 6.2E-06 2.E-02
WB Study Area Wide Cadmium 6.0E-02 mg/kg -- 2.1E-05 -- 1.1E-05 -- 2.4E-06 -- 1.0E-03 2.4E-04 2.E-01 1.2E-04 1.E-01 2.8E-05 3.E-02
WB Study Area Wide Chromium 8.4E-01 mg/kg -- 2.9E-04 -- 1.5E-04 -- 3.4E-05 -- 1.5E+00 3.4E-03 2.E-03 1.7E-03 1.E-03 3.9E-04 3.E-04
WB Study Area Wide Copper 1.1E+00 mg/kg -- 3.9E-04 -- 2.0E-04 -- 4.5E-05 -- 4.0E-02 4.5E-03 1.E-01 2.3E-03 6.E-02 5.2E-04 1.E-02
WB Study Area Wide Lead 2.0E-01 mg/kg NL 7.0E-05 -- 3.6E-05 -- 8.1E-06 -- NL 8.1E-04 -- 4.2E-04 -- 9.5E-05 --
WB Study Area Wide Manganese 6.4E+00 mg/kg -- 2.2E-03 -- 1.1E-03 -- 2.5E-04 -- 1.4E-01 2.5E-02 2.E-01 1.3E-02 9.E-02 3.0E-03 2.E-02
WB Study Area Wide Mercury 4.5E-02 mg/kg -- 1.5E-05 -- 7.9E-06 -- 1.8E-06 -- 1.0E-04 1.8E-04 2.E+00 9.2E-05 9.E-01 2.1E-05 2.E-01
WB Study Area Wide Nickel 5.6E-01 mg/kg -- 1.9E-04 -- 1.0E-04 -- 2.2E-05 -- 2.0E-02 2.2E-03 1.E-01 1.2E-03 6.E-02 2.6E-04 1.E-02
WB Study Area Wide Selenium 3.2E-01 mg/kg -- 1.1E-04 -- 5.7E-05 -- 1.3E-05 -- 5.0E-03 1.3E-03 3.E-01 6.6E-04 1.E-01 1.5E-04 3.E-02
WB Study Area Wide Silver 6.8E-03 mg/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 5.0E-03 2.7E-05 5.E-03 1.4E-05 3.E-03 3.2E-06 6.E-04
WB Study Area Wide Thallium 2.5E-03 mg/kg -- 8.5E-07 -- 4.4E-07 -- 9.9E-08 -- 6.6E-05 9.9E-06 2.E-01 5.1E-06 8.E-02 1.2E-06 2.E-02
WB Study Area Wide Zinc 9.2E+01 mg/kg -- 3.1E-02 -- 1.6E-02 -- 3.7E-03 -- 3.0E-01 3.7E-01 1.E+00 1.9E-01 6.E-01 4.3E-02 1.E-01
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 4.7E+00 ug/kg -- 1.6E-06 -- 8.2E-07 -- 1.9E-07 -- 3.0E-04 1.9E-05 6.E-02 9.6E-06 3.E-02 2.2E-06 7.E-03
WB Study Area Wide Dibutyltin ion 1.9E+00 ug/kg -- 6.6E-07 -- 3.4E-07 -- 7.7E-08 -- 3.0E-04 7.7E-06 3.E-02 4.0E-06 1.E-02 9.0E-07 3.E-03
WB Study Area Wide Tributyltin ion 5.6E+00 ug/kg -- 1.9E-06 -- 1.0E-06 -- 2.3E-07 -- 3.0E-04 2.3E-05 8.E-02 1.2E-05 4.E-02 2.6E-06 9.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 5.4E+00 ug/kg 2.9E-02 1.8E-06 5.E-08 9.5E-07 3.E-08 2.2E-07 6.E-09 7.0E-02 2.2E-05 3.E-04 1.1E-05 2.E-04 2.5E-06 4.E-05
WB Study Area Wide 2-Methylnaphthalene 1.0E+01 ug/kg -- 3.6E-06 -- 1.9E-06 -- 4.2E-07 -- 4.0E-03 4.2E-05 1.E-02 2.2E-05 5.E-03 4.9E-06 1.E-03
WB Study Area Wide Acenaphthene 3.3E+01 ug/kg -- 1.1E-05 -- 5.8E-06 -- 1.3E-06 -- 6.0E-02 1.3E-04 2.E-03 6.8E-05 1.E-03 1.5E-05 3.E-04
WB Study Area Wide Acenaphthylene 1.6E+00 ug/kg -- 5.3E-07 -- 2.8E-07 -- 6.2E-08 -- 6.0E-02 6.2E-06 1.E-04 3.2E-06 5.E-05 7.3E-07 1.E-05
WB Study Area Wide Anthracene 2.7E+00 ug/kg -- 9.4E-07 -- 4.9E-07 -- 1.1E-07 -- 3.0E-01 1.1E-05 4.E-05 5.7E-06 2.E-05 1.3E-06 4.E-06
WB Study Area Wide Benzo(a)anthracene 1.5E-01 ug/kg 7.3E-01 5.0E-08 4.E-08 2.6E-08 2.E-08 5.8E-09 4.E-09 -- 5.8E-07 -- 3.0E-07 -- 6.8E-08 --
WB Study Area Wide Benzo(a)pyrene 2.2E-01 ug/kg 7.3E+00 7.7E-08 6.E-07 4.0E-08 3.E-07 9.0E-09 7.E-08 -- 9.0E-07 -- 4.6E-07 -- 1.0E-07 --
WB Study Area Wide Benzo(b)fluoranthene 3.1E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 5.5E-08 4.E-08 1.2E-08 9.E-09 -- 1.2E-06 -- 6.4E-07 -- 1.5E-07 --
WB Study Area Wide Benzo(g,h,i)perylene 2.5E-01 ug/kg -- 8.6E-08 -- 4.4E-08 -- 1.0E-08 -- 3.0E-02 1.0E-06 3.E-05 5.2E-07 2.E-05 1.2E-07 4.E-06
WB Study Area Wide Benzo(k)fluoranthene 1.8E-01 ug/kg 7.3E-02 6.3E-08 5.E-09 3.2E-08 2.E-09 7.3E-09 5.E-10 -- 7.3E-07 -- 3.8E-07 -- 8.5E-08 --
WB Study Area Wide Dibenzo(a,h)anthracene 1.5E-01 ug/kg 7.3E+00 5.2E-08 4.E-07 2.7E-08 2.E-07 6.0E-09 4.E-08 -- 6.0E-07 -- 3.1E-07 -- 7.0E-08 --
WB Study Area Wide Dibenzothiophene 3.7E+00 ug/kg -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 -- 4.0E-02 1.5E-05 4.E-04 7.7E-06 2.E-04 1.7E-06 4.E-05
WB Study Area Wide Fluoranthene 5.7E+00 ug/kg -- 1.9E-06 -- 1.0E-06 -- 2.3E-07 -- 4.0E-02 2.3E-05 6.E-04 1.2E-05 3.E-04 2.6E-06 7.E-05
WB Study Area Wide Fluorene 1.4E+01 ug/kg -- 5.0E-06 -- 2.6E-06 -- 5.8E-07 -- 4.0E-02 5.8E-05 1.E-03 3.0E-05 7.E-04 6.8E-06 2.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene 2.3E-01 ug/kg 7.3E-01 8.0E-08 6.E-08 4.2E-08 3.E-08 9.4E-09 7.E-09 -- 9.4E-07 -- 4.8E-07 -- 1.1E-07 --
WB Study Area Wide Naphthalene 1.4E+01 ug/kg -- 4.8E-06 -- 2.5E-06 -- 5.6E-07 -- 2.0E-02 5.6E-05 3.E-03 2.9E-05 1.E-03 6.5E-06 3.E-04
WB Study Area Wide Phenanthrene 6.7E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 3.0E-02 2.7E-05 9.E-04 1.4E-05 5.E-04 3.1E-06 1.E-04
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

WB Study Area Wide Pyrene 2.0E+00 ug/kg -- 6.9E-07 -- 3.6E-07 -- 8.1E-08 -- 3.0E-02 8.1E-06 3.E-04 4.2E-06 1.E-04 9.4E-07 3.E-05
Total Carcinogenic PAHs -- -- -- -- 1.E-06 -- 6.E-07 -- 1.E-07 -- -- -- -- -- -- --

WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 3.7E+02 ug/kg -- 1.3E-04 -- 6.5E-05 -- 1.5E-05 -- 4.0E+00 1.5E-03 4.E-04 7.6E-04 2.E-04 1.7E-04 4.E-05
WB Study Area Wide Benzyl alcohol 3.7E+01 ug/kg -- 1.3E-05 -- 6.5E-06 -- 1.5E-06 -- 5.0E-01 1.5E-04 3.E-04 7.6E-05 2.E-04 1.7E-05 3.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 3.0E-03 5.2E-05 2.E-02 2.7E-05 9.E-03 6.1E-06 2.E-03
WB Study Area Wide Dibenzofuran 2.6E+00 ug/kg -- 9.0E-07 -- 4.7E-07 -- 1.1E-07 -- 4.0E-02 1.1E-05 3.E-04 5.4E-06 1.E-04 1.2E-06 3.E-05
WB Study Area Wide Hexachlorobenzene 2.9E+00 ug/kg 1.6E+00 9.9E-07 2.E-06 5.1E-07 8.E-07 1.2E-07 2.E-07 8.0E-04 1.2E-05 1.E-02 6.0E-06 7.E-03 1.4E-06 2.E-03
WB Study Area Wide Hexachlorobutadiene 7.9E-02 ug/kg 7.8E-02 2.7E-08 2.E-09 1.4E-08 1.E-09 3.2E-09 2.E-10 1.0E-03 3.2E-07 3.E-04 1.6E-07 2.E-04 3.7E-08 4.E-05
WB Study Area Wide Isophorone 5.9E+00 ug/kg 9.5E-04 2.0E-06 2.E-09 1.0E-06 1.E-09 2.4E-07 2.E-10 2.0E-01 2.4E-05 1.E-04 1.2E-05 6.E-05 2.8E-06 1.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 8.1E+00 ug/kg -- 2.8E-06 -- 1.4E-06 -- 3.2E-07 -- 5.0E-03 3.2E-05 6.E-03 1.7E-05 3.E-03 3.8E-06 8.E-04
WB Study Area Wide Phenol 4.3E+01 ug/kg -- 1.5E-05 -- 7.6E-06 -- 1.7E-06 -- 3.0E-01 1.7E-04 6.E-04 8.9E-05 3.E-04 2.0E-05 7.E-05
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.7E+03 ug/kg 2.0E+00 5.9E-04 1.E-03 3.1E-04 6.E-04 6.9E-05 1.E-04 2.0E-05 6.9E-03 3.E+02 3.6E-03 2.E+02 8.1E-04 4.E+01
WB Study Area Wide Total PCB Congeners 2.8E+06 pg/g NA 9.5E-04 -- 4.9E-04 -- 1.1E-04 -- NA 1.1E-02 -- 5.7E-03 -- 1.3E-03 --
WB Study Area Wide Total PCBs, Adjusted 2.7E+06 pg/g 2.0E+00 9.3E-04 2.E-03 4.8E-04 1.E-03 1.1E-04 2.E-04 2.0E-05 1.1E-02 5.E+02 5.6E-03 3.E+02 1.3E-03 6.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.4E-09 2.E-04 7.3E-10 9.E-05 1.6E-10 2.E-05 1.0E-09 1.6E-08 2.E+01 8.5E-09 8.E+00 1.9E-09 2.E+00
WB Study Area Wide Total PCB TEQ 1.2E+01 pg/g 1.3E+05 4.1E-09 5.E-04 2.1E-09 3.E-04 4.8E-10 6.E-05 1.0E-09 4.8E-08 5.E+01 2.5E-08 2.E+01 5.6E-09 6.E+00
WB Study Area Wide Total TEQ -- -- -- -- 7.E-04 -- 4.E-04 -- 8.E-05 -- -- 6.E+01 -- 3.E+01 -- 8.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 1.2E-01 ug/kg 1.7E+01 4.1E-08 7.E-07 2.1E-08 4.E-07 4.8E-09 8.E-08 3.0E-05 4.8E-07 2.E-02 2.5E-07 8.E-03 5.6E-08 2.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 3.5E-02 ug/kg 6.3E+00 1.2E-08 8.E-08 6.2E-09 4.E-08 1.4E-09 9.E-09 8.0E-03 1.4E-07 2.E-05 7.2E-08 9.E-06 1.6E-08 2.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 1.9E-02 ug/kg 1.8E+00 6.6E-09 1.E-08 3.4E-09 6.E-09 7.7E-10 1.E-09 6.0E-04 7.7E-08 1.E-04 4.0E-08 7.E-05 9.0E-09 1.E-05
WB Study Area Wide delta-Hexachlorocyclohexane 2.3E-03 ug/kg NL 7.8E-10 -- 4.0E-10 -- 9.1E-11 -- NL 9.1E-09 -- 4.7E-09 -- 1.1E-09 --
WB Study Area Wide Dieldrin 2.1E+00 ug/kg 1.6E+01 7.3E-07 1.E-05 3.8E-07 6.E-06 8.5E-08 1.E-06 5.0E-05 8.5E-06 2.E-01 4.4E-06 9.E-02 1.0E-06 2.E-02
WB Study Area Wide Endrin 2.3E-02 ug/kg -- 7.9E-09 -- 4.1E-09 -- 9.3E-10 -- 3.0E-04 9.3E-08 3.E-04 4.8E-08 2.E-04 1.1E-08 4.E-05
WB Study Area Wide Endrin aldehyde 3.5E-03 ug/kg -- 1.2E-09 -- 6.3E-10 -- 1.4E-10 -- 3.0E-04 1.4E-08 5.E-05 7.3E-09 2.E-05 1.7E-09 6.E-06
WB Study Area Wide Endrin ketone 4.3E-03 ug/kg -- 1.5E-09 -- 7.5E-10 -- 1.7E-10 -- 3.0E-04 1.7E-08 6.E-05 8.8E-09 3.E-05 2.0E-09 7.E-06
WB Study Area Wide gamma-Hexachlorocyclohexane 3.1E-02 ug/kg 1.1E+00 1.1E-08 1.E-08 5.5E-09 6.E-09 1.2E-09 1.E-09 3.0E-04 1.2E-07 4.E-04 6.5E-08 2.E-04 1.5E-08 5.E-05
WB Study Area Wide Heptachlor 4.1E-03 ug/kg 4.5E+00 1.4E-09 6.E-09 7.3E-10 3.E-09 1.6E-10 7.E-10 5.0E-04 1.6E-08 3.E-05 8.5E-09 2.E-05 1.9E-09 4.E-06
WB Study Area Wide Heptachlor epoxide 1.5E-01 ug/kg 9.1E+00 5.1E-08 5.E-07 2.6E-08 2.E-07 5.9E-09 5.E-08 1.3E-05 5.9E-07 5.E-02 3.0E-07 2.E-02 6.9E-08 5.E-03
WB Study Area Wide Methoxychlor 5.7E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.3E-08 -- 5.0E-03 2.3E-06 5.E-04 1.2E-06 2.E-04 2.7E-07 5.E-05
WB Study Area Wide Total Chlordanes 1.3E+01 ug/kg 3.5E-01 4.5E-06 2.E-06 2.3E-06 8.E-07 5.2E-07 2.E-07 5.0E-04 5.2E-05 1.E-01 2.7E-05 5.E-02 6.1E-06 1.E-02
WB Study Area Wide Total DDD 7.5E+01 ug/kg 2.4E-01 2.6E-05 6.E-06 1.3E-05 3.E-06 3.0E-06 7.E-07 5.0E-04 3.0E-04 6.E-01 1.6E-04 3.E-01 3.5E-05 7.E-02
WB Study Area Wide Total DDE 1.3E+02 ug/kg 3.4E-01 4.4E-05 2.E-05 2.3E-05 8.E-06 5.2E-06 2.E-06 5.0E-04 5.2E-04 1.E+00 2.7E-04 5.E-01 6.0E-05 1.E-01
WB Study Area Wide Total DDT 6.0E+00 ug/kg 3.4E-01 2.1E-06 7.E-07 1.1E-06 4.E-07 2.4E-07 8.E-08 5.0E-04 2.4E-05 5.E-02 1.2E-05 2.E-02 2.8E-06 6.E-03
WB Study Area Wide Total Endosulfan 2.4E+00 ug/kg -- 8.2E-07 -- 4.2E-07 -- 9.6E-08 -- 6.0E-03 9.6E-06 2.E-03 4.9E-06 8.E-04 1.1E-06 2.E-04

Exposure Point Total 3.E-03 1.E-03 3.E-04
F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 1.6E+00 mg/kg -- 5.4E-04 -- 2.8E-04 -- 6.3E-05 -- 1.0E+00 6.3E-03 6.E-03 3.2E-03 3.E-03 7.3E-04 7.E-04
F FZ: RM 0 to 4 Arsenic, inorganic 1.5E-02 mg/kg 1.5E+00 5.3E-06 8.E-06 2.7E-06 4.E-06 6.1E-07 9.E-07 3.0E-04 6.1E-05 2.E-01 3.2E-05 1.E-01 7.2E-06 2.E-02
F FZ: RM 0 to 4 Cadmium 3.8E-03 mg/kg -- 1.3E-06 -- 6.8E-07 -- 1.5E-07 -- 1.0E-03 1.5E-05 2.E-02 7.9E-06 8.E-03 1.8E-06 2.E-03
F FZ: RM 0 to 4 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 0 to 4 Copper 6.0E-01 mg/kg -- 2.1E-04 -- 1.1E-04 -- 2.4E-05 -- 4.0E-02 2.4E-03 6.E-02 1.2E-03 3.E-02 2.8E-04 7.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

F FZ: RM 0 to 4 Lead 4.9E-02 mg/kg NL 1.7E-05 -- 8.7E-06 -- 2.0E-06 -- NL 2.0E-04 -- 1.0E-04 -- 2.3E-05 --
F FZ: RM 0 to 4 Manganese 2.2E+00 mg/kg -- 7.4E-04 -- 3.8E-04 -- 8.6E-05 -- 1.4E-01 8.6E-03 6.E-02 4.5E-03 3.E-02 1.0E-03 7.E-03
F FZ: RM 0 to 4 Mercury 6.6E-02 mg/kg -- 2.3E-05 -- 1.2E-05 -- 2.6E-06 -- 1.0E-04 2.6E-04 3.E+00 1.4E-04 1.E+00 3.1E-05 3.E-01
F FZ: RM 0 to 4 Nickel 5.7E-02 mg/kg -- 2.0E-05 -- 1.0E-05 -- 2.3E-06 -- 2.0E-02 2.3E-04 1.E-02 1.2E-04 6.E-03 2.7E-05 1.E-03
F FZ: RM 0 to 4 Selenium 2.3E-01 mg/kg -- 8.0E-05 -- 4.1E-05 -- 9.3E-06 -- 5.0E-03 9.3E-04 2.E-01 4.8E-04 1.E-01 1.1E-04 2.E-02
F FZ: RM 0 to 4 Thallium 3.7E-03 mg/kg -- 1.3E-06 -- 6.5E-07 -- 1.5E-07 -- 6.6E-05 1.5E-05 2.E-01 7.6E-06 1.E-01 1.7E-06 3.E-02
F FZ: RM 0 to 4 Zinc 2.8E+01 mg/kg -- 9.7E-03 -- 5.0E-03 -- 1.1E-03 -- 3.0E-01 1.1E-01 4.E-01 5.9E-02 2.E-01 1.3E-02 4.E-02
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 3.5E-01 ug/kg -- 1.2E-07 -- 6.2E-08 -- 1.4E-08 -- 3.0E-04 1.4E-06 5.E-03 7.2E-07 2.E-03 1.6E-07 5.E-04
F FZ: RM 0 to 4 Dibutyltin ion 9.0E-01 ug/kg -- 3.1E-07 -- 1.6E-07 -- 3.6E-08 -- 3.0E-04 3.6E-06 1.E-02 1.9E-06 6.E-03 4.2E-07 1.E-03
F FZ: RM 0 to 4 Tributyltin ion 4.8E+00 ug/kg -- 1.6E-06 -- 8.4E-07 -- 1.9E-07 -- 3.0E-04 1.9E-05 6.E-02 9.9E-06 3.E-02 2.2E-06 7.E-03
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 2.9E+00 ug/kg 2.9E-02 9.8E-07 3.E-08 5.1E-07 1.E-08 1.1E-07 3.E-09 7.0E-02 1.1E-05 2.E-04 5.9E-06 8.E-05 1.3E-06 2.E-05
F FZ: RM 0 to 4 2-Methylnaphthalene 2.3E+00 ug/kg -- 8.0E-07 -- 4.1E-07 -- 9.3E-08 -- 4.0E-03 9.3E-06 2.E-03 4.8E-06 1.E-03 1.1E-06 3.E-04
F FZ: RM 0 to 4 Acenaphthene 1.5E+01 ug/kg -- 5.1E-06 -- 2.7E-06 -- 6.0E-07 -- 6.0E-02 6.0E-05 1.E-03 3.1E-05 5.E-04 7.0E-06 1.E-04
F FZ: RM 0 to 4 Acenaphthylene 1.5E+00 ug/kg -- 5.3E-07 -- 2.7E-07 -- 6.1E-08 -- 6.0E-02 6.1E-06 1.E-04 3.2E-06 5.E-05 7.2E-07 1.E-05
F FZ: RM 0 to 4 Anthracene 2.5E+00 ug/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 3.0E-01 1.0E-05 3.E-05 5.2E-06 2.E-05 1.2E-06 4.E-06
F FZ: RM 0 to 4 Benzo(a)anthracene 1.2E-01 ug/kg 7.3E-01 4.0E-08 3.E-08 2.0E-08 1.E-08 4.6E-09 3.E-09 -- 4.6E-07 -- 2.4E-07 -- 5.4E-08 --
F FZ: RM 0 to 4 Benzo(b)fluoranthene 1.3E-01 ug/kg 7.3E-01 4.5E-08 3.E-08 2.3E-08 2.E-08 5.2E-09 4.E-09 -- 5.2E-07 -- 2.7E-07 -- 6.1E-08 --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 8.1E-02 ug/kg -- 2.8E-08 -- 1.4E-08 -- 3.2E-09 -- 3.0E-02 3.2E-07 1.E-05 1.7E-07 6.E-06 3.8E-08 1.E-06
F FZ: RM 0 to 4 Benzo(k)fluoranthene 7.9E-02 ug/kg 7.3E-02 2.7E-08 2.E-09 1.4E-08 1.E-09 3.1E-09 2.E-10 -- 3.1E-07 -- 1.6E-07 -- 3.7E-08 --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene 4.5E-02 ug/kg 7.3E+00 1.5E-08 1.E-07 7.9E-09 6.E-08 1.8E-09 1.E-08 -- 1.8E-07 -- 9.2E-08 -- 2.1E-08 --
F FZ: RM 0 to 4 Dibenzothiophene 8.6E-01 ug/kg -- 2.9E-07 -- 1.5E-07 -- 3.4E-08 -- 4.0E-02 3.4E-06 9.E-05 1.8E-06 4.E-05 4.0E-07 1.E-05
F FZ: RM 0 to 4 Fluoranthene 3.3E+00 ug/kg -- 1.1E-06 -- 5.8E-07 -- 1.3E-07 -- 4.0E-02 1.3E-05 3.E-04 6.8E-06 2.E-04 1.5E-06 4.E-05
F FZ: RM 0 to 4 Fluorene 4.1E+00 ug/kg -- 1.4E-06 -- 7.3E-07 -- 1.7E-07 -- 4.0E-02 1.7E-05 4.E-04 8.5E-06 2.E-04 1.9E-06 5.E-05
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene 6.1E-02 ug/kg 7.3E-01 2.1E-08 2.E-08 1.1E-08 8.E-09 2.5E-09 2.E-09 -- 2.5E-07 -- 1.3E-07 -- 2.9E-08 --
F FZ: RM 0 to 4 Naphthalene 1.5E+00 ug/kg -- 5.2E-07 -- 2.7E-07 -- 6.1E-08 -- 2.0E-02 6.1E-06 3.E-04 3.1E-06 2.E-04 7.1E-07 4.E-05
F FZ: RM 0 to 4 Phenanthrene 4.9E+00 ug/kg -- 1.7E-06 -- 8.6E-07 -- 1.9E-07 -- 3.0E-02 1.9E-05 6.E-04 1.0E-05 3.E-04 2.3E-06 8.E-05
F FZ: RM 0 to 4 Pyrene 3.3E+00 ug/kg -- 1.1E-06 -- 5.8E-07 -- 1.3E-07 -- 3.0E-02 1.3E-05 4.E-04 6.8E-06 2.E-04 1.5E-06 5.E-05

Total Carcinogenic PAHs -- -- -- -- 2.E-07 -- 1.E-07 -- 2.E-08 -- -- -- -- -- -- --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 2.4E+01 ug/kg -- 8.3E-06 -- 4.3E-06 -- 9.7E-07 -- 5.0E-01 9.7E-05 2.E-04 5.0E-05 1.E-04 1.1E-05 2.E-05
F FZ: RM 0 to 4 Dibenzofuran 1.5E+00 ug/kg -- 5.1E-07 -- 2.6E-07 -- 6.0E-08 -- 4.0E-02 6.0E-06 1.E-04 3.1E-06 8.E-05 7.0E-07 2.E-05
F FZ: RM 0 to 4 Hexachlorobenzene 1.8E+00 ug/kg 1.6E+00 6.1E-07 1.E-06 3.2E-07 5.E-07 7.1E-08 1.E-07 8.0E-04 7.1E-06 9.E-03 3.7E-06 5.E-03 8.3E-07 1.E-03
F FZ: RM 0 to 4 Hexachlorobutadiene 1.5E-02 ug/kg 7.8E-02 5.2E-09 4.E-10 2.7E-09 2.E-10 6.1E-10 5.E-11 1.0E-03 6.1E-08 6.E-05 3.1E-08 3.E-05 7.1E-09 7.E-06
F FZ: RM 0 to 4 Isophorone 6.3E+00 ug/kg 9.5E-04 2.2E-06 2.E-09 1.1E-06 1.E-09 2.5E-07 2.E-10 2.0E-01 2.5E-05 1.E-04 1.3E-05 7.E-05 3.0E-06 1.E-05
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.2E-07 -- 5.0E-03 5.2E-05 1.E-02 2.7E-05 5.E-03 6.1E-06 1.E-03
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 0 to 4 Total PCB Congeners 2.4E+05 pg/g NA 8.3E-05 -- 4.3E-05 -- 9.7E-06 -- NA 9.7E-04 -- 5.0E-04 -- 1.1E-04 --
F FZ: RM 0 to 4 Total PCBs, Adjusted 2.3E+05 pg/g 2.0E+00 7.7E-05 2.E-04 4.0E-05 8.E-05 9.0E-06 2.E-05 2.0E-05 9.0E-04 5.E+01 4.7E-04 2.E+01 1.1E-04 5.E+00
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 2.2E+00 pg/g 1.3E+05 7.5E-10 1.E-04 3.9E-10 5.E-05 8.7E-11 1.E-05 1.0E-09 8.7E-09 9.E+00 4.5E-09 4.E+00 1.0E-09 1.E+00
F FZ: RM 0 to 4 Total PCB TEQ 1.5E+00 pg/g 1.3E+05 5.2E-10 7.E-05 2.7E-10 3.E-05 6.1E-11 8.E-06 1.0E-09 6.1E-09 6.E+00 3.1E-09 3.E+00 7.1E-10 7.E-01

Total TEQ -- -- -- -- 2.E-04 -- 9.E-05 -- 2.E-05 -- -- 1.E+01 -- 8.E+00 -- 2.E+00

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 6.4E-02 ug/kg 1.7E+01 2.2E-08 4.E-07 1.1E-08 2.E-07 2.6E-09 4.E-08 3.0E-05 2.6E-07 9.E-03 1.3E-07 4.E-03 3.0E-08 1.E-03
F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 2.6E-02 ug/kg 6.3E+00 9.0E-09 6.E-08 4.7E-09 3.E-08 1.1E-09 7.E-09 8.0E-03 1.1E-07 1.E-05 5.4E-08 7.E-06 1.2E-08 2.E-06
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 9.5E-03 ug/kg 1.8E+00 3.2E-09 6.E-09 1.7E-09 3.E-09 3.8E-10 7.E-10 6.0E-04 3.8E-08 6.E-05 2.0E-08 3.E-05 4.4E-09 7.E-06
F FZ: RM 0 to 4 Dieldrin 1.9E+00 ug/kg 1.6E+01 6.4E-07 1.E-05 3.3E-07 5.E-06 7.5E-08 1.E-06 5.0E-05 7.5E-06 1.E-01 3.9E-06 8.E-02 8.7E-07 2.E-02
F FZ: RM 0 to 4 Endrin 2.1E-02 ug/kg -- 7.1E-09 -- 3.6E-09 -- 8.2E-10 -- 3.0E-04 8.2E-08 3.E-04 4.3E-08 1.E-04 9.6E-09 3.E-05
F FZ: RM 0 to 4 Endrin aldehyde 2.0E-03 ug/kg -- 6.7E-10 -- 3.5E-10 -- 7.8E-11 -- 3.0E-04 7.8E-09 3.E-05 4.0E-09 1.E-05 9.1E-10 3.E-06
F FZ: RM 0 to 4 Endrin ketone 2.8E-03 ug/kg -- 9.7E-10 -- 5.0E-10 -- 1.1E-10 -- 3.0E-04 1.1E-08 4.E-05 5.8E-09 2.E-05 1.3E-09 4.E-06
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.0E-02 ug/kg 1.1E+00 7.0E-09 8.E-09 3.6E-09 4.E-09 8.1E-10 9.E-10 3.0E-04 8.1E-08 3.E-04 4.2E-08 1.E-04 9.5E-09 3.E-05
F FZ: RM 0 to 4 Heptachlor epoxide 1.4E-01 ug/kg 9.1E+00 4.9E-08 4.E-07 2.5E-08 2.E-07 5.7E-09 5.E-08 1.3E-05 5.7E-07 4.E-02 2.9E-07 2.E-02 6.7E-08 5.E-03
F FZ: RM 0 to 4 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 0 to 4 Total Chlordanes 9.7E+00 ug/kg 3.5E-01 3.3E-06 1.E-06 1.7E-06 6.E-07 3.9E-07 1.E-07 5.0E-04 3.9E-05 8.E-02 2.0E-05 4.E-02 4.5E-06 9.E-03
F FZ: RM 0 to 4 Total DDD 2.0E+01 ug/kg 2.4E-01 7.0E-06 2.E-06 3.6E-06 9.E-07 8.2E-07 2.E-07 5.0E-04 8.2E-05 2.E-01 4.2E-05 8.E-02 9.5E-06 2.E-02
F FZ: RM 0 to 4 Total DDE 6.7E+01 ug/kg 3.4E-01 2.3E-05 8.E-06 1.2E-05 4.E-06 2.7E-06 9.E-07 5.0E-04 2.7E-04 5.E-01 1.4E-04 3.E-01 3.1E-05 6.E-02
F FZ: RM 0 to 4 Total DDT 1.0E+00 ug/kg 3.4E-01 3.5E-07 1.E-07 1.8E-07 6.E-08 4.1E-08 1.E-08 5.0E-04 4.1E-06 8.E-03 2.1E-06 4.E-03 4.8E-07 1.E-03
F FZ: RM 0 to 4 Total Endosulfan 6.6E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.6E-08 -- 6.0E-03 2.6E-06 4.E-04 1.4E-06 2.E-04 3.1E-07 5.E-05

Exposure Point Total 4.E-04 2.E-04 4.E-05
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 2.1E+00 mg/kg -- 7.3E-04 -- 3.8E-04 -- 8.5E-05 -- 1.0E+00 8.5E-03 9.E-03 4.4E-03 4.E-03 1.0E-03 1.E-03
F FZ: RM 4 to 8 Arsenic, inorganic 8.2E-03 mg/kg 1.5E+00 2.8E-06 4.E-06 1.4E-06 2.E-06 3.3E-07 5.E-07 3.0E-04 3.3E-05 1.E-01 1.7E-05 6.E-02 3.8E-06 1.E-02
F FZ: RM 4 to 8 Cadmium 3.0E-03 mg/kg -- 1.0E-06 -- 5.3E-07 -- 1.2E-07 -- 1.0E-03 1.2E-05 1.E-02 6.2E-06 6.E-03 1.4E-06 1.E-03
F FZ: RM 4 to 8 Chromium 2.7E-01 mg/kg -- 9.1E-05 -- 4.7E-05 -- 1.1E-05 -- 1.5E+00 1.1E-03 7.E-04 5.5E-04 4.E-04 1.2E-04 8.E-05
F FZ: RM 4 to 8 Copper 4.2E-01 mg/kg -- 1.5E-04 -- 7.5E-05 -- 1.7E-05 -- 4.0E-02 1.7E-03 4.E-02 8.8E-04 2.E-02 2.0E-04 5.E-03
F FZ: RM 4 to 8 Lead 5.4E-02 mg/kg NL 1.9E-05 -- 9.6E-06 -- 2.2E-06 -- NL 2.2E-04 -- 1.1E-04 -- 2.5E-05 --
F FZ: RM 4 to 8 Manganese 2.3E+00 mg/kg -- 7.9E-04 -- 4.1E-04 -- 9.2E-05 -- 1.4E-01 9.2E-03 7.E-02 4.8E-03 3.E-02 1.1E-03 8.E-03
F FZ: RM 4 to 8 Mercury 6.6E-02 mg/kg -- 2.3E-05 -- 1.2E-05 -- 2.7E-06 -- 1.0E-04 2.7E-04 3.E+00 1.4E-04 1.E+00 3.1E-05 3.E-01
F FZ: RM 4 to 8 Nickel 1.6E-01 mg/kg -- 5.5E-05 -- 2.8E-05 -- 6.4E-06 -- 2.0E-02 6.4E-04 3.E-02 3.3E-04 2.E-02 7.5E-05 4.E-03
F FZ: RM 4 to 8 Selenium 2.3E-01 mg/kg -- 8.0E-05 -- 4.1E-05 -- 9.3E-06 -- 5.0E-03 9.3E-04 2.E-01 4.8E-04 1.E-01 1.1E-04 2.E-02
F FZ: RM 4 to 8 Thallium 7.5E-04 mg/kg -- 2.6E-07 -- 1.3E-07 -- 3.0E-08 -- 6.6E-05 3.0E-06 5.E-02 1.6E-06 2.E-02 3.5E-07 5.E-03
F FZ: RM 4 to 8 Zinc 2.5E+01 mg/kg -- 8.5E-03 -- 4.4E-03 -- 9.9E-04 -- 3.0E-01 9.9E-02 3.E-01 5.1E-02 2.E-01 1.2E-02 4.E-02
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 5.8E-01 ug/kg -- 2.0E-07 -- 1.0E-07 -- 2.3E-08 -- 3.0E-04 2.3E-06 8.E-03 1.2E-06 4.E-03 2.7E-07 9.E-04
F FZ: RM 4 to 8 Dibutyltin ion 7.8E-01 ug/kg -- 2.7E-07 -- 1.4E-07 -- 3.1E-08 -- 3.0E-04 3.1E-06 1.E-02 1.6E-06 5.E-03 3.7E-07 1.E-03
F FZ: RM 4 to 8 Tributyltin ion 4.7E+00 ug/kg -- 1.6E-06 -- 8.3E-07 -- 1.9E-07 -- 3.0E-04 1.9E-05 6.E-02 9.7E-06 3.E-02 2.2E-06 7.E-03
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 4.9E+00 ug/kg 2.9E-02 1.7E-06 5.E-08 8.6E-07 3.E-08 1.9E-07 6.E-09 7.0E-02 1.9E-05 3.E-04 1.0E-05 1.E-04 2.3E-06 3.E-05
F FZ: RM 4 to 8 2-Methylnaphthalene 3.3E+00 ug/kg -- 1.1E-06 -- 5.8E-07 -- 1.3E-07 -- 4.0E-03 1.3E-05 3.E-03 6.8E-06 2.E-03 1.5E-06 4.E-04
F FZ: RM 4 to 8 Acenaphthene 4.4E+01 ug/kg -- 1.5E-05 -- 7.8E-06 -- 1.8E-06 -- 6.0E-02 1.8E-04 3.E-03 9.1E-05 2.E-03 2.1E-05 3.E-04
F FZ: RM 4 to 8 Acenaphthylene 3.2E+00 ug/kg -- 1.1E-06 -- 5.6E-07 -- 1.3E-07 -- 6.0E-02 1.3E-05 2.E-04 6.5E-06 1.E-04 1.5E-06 2.E-05
F FZ: RM 4 to 8 Anthracene 6.8E+00 ug/kg -- 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- 3.0E-01 2.7E-05 9.E-05 1.4E-05 5.E-05 3.2E-06 1.E-05
F FZ: RM 4 to 8 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Dibenzothiophene 2.1E+00 ug/kg -- 7.1E-07 -- 3.7E-07 -- 8.3E-08 -- 4.0E-02 8.3E-06 2.E-04 4.3E-06 1.E-04 9.6E-07 2.E-05
F FZ: RM 4 to 8 Fluoranthene 4.2E+00 ug/kg -- 1.5E-06 -- 7.5E-07 -- 1.7E-07 -- 4.0E-02 1.7E-05 4.E-04 8.7E-06 2.E-04 2.0E-06 5.E-05
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

F FZ: RM 4 to 8 Fluorene 1.0E+01 ug/kg -- 3.5E-06 -- 1.8E-06 -- 4.0E-07 -- 4.0E-02 4.0E-05 1.E-03 2.1E-05 5.E-04 4.7E-06 1.E-04
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 4 to 8 Naphthalene 5.5E+00 ug/kg -- 1.9E-06 -- 9.7E-07 -- 2.2E-07 -- 2.0E-02 2.2E-05 1.E-03 1.1E-05 6.E-04 2.6E-06 1.E-04
F FZ: RM 4 to 8 Phenanthrene 1.1E+01 ug/kg -- 3.6E-06 -- 1.9E-06 -- 4.2E-07 -- 3.0E-02 4.2E-05 1.E-03 2.2E-05 7.E-04 4.9E-06 2.E-04
F FZ: RM 4 to 8 Pyrene 3.1E+00 ug/kg -- 1.1E-06 -- 5.5E-07 -- 1.2E-07 -- 3.0E-02 1.2E-05 4.E-04 6.4E-06 2.E-04 1.4E-06 5.E-05

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 1.7E+01 ug/kg -- 5.9E-06 -- 3.1E-06 -- 6.9E-07 -- 5.0E-01 6.9E-05 1.E-04 3.6E-05 7.E-05 8.1E-06 2.E-05
F FZ: RM 4 to 8 Dibenzofuran 3.1E+00 ug/kg -- 1.1E-06 -- 5.4E-07 -- 1.2E-07 -- 4.0E-02 1.2E-05 3.E-04 6.3E-06 2.E-04 1.4E-06 4.E-05
F FZ: RM 4 to 8 Hexachlorobenzene 2.8E+00 ug/kg 1.6E+00 9.4E-07 2.E-06 4.9E-07 8.E-07 1.1E-07 2.E-07 8.0E-04 1.1E-05 1.E-02 5.7E-06 7.E-03 1.3E-06 2.E-03
F FZ: RM 4 to 8 Hexachlorobutadiene 1.3E-01 ug/kg 7.8E-02 4.5E-08 4.E-09 2.3E-08 2.E-09 5.3E-09 4.E-10 1.0E-03 5.3E-07 5.E-04 2.7E-07 3.E-04 6.2E-08 6.E-05
F FZ: RM 4 to 8 Isophorone 7.8E+00 ug/kg 9.5E-04 2.7E-06 3.E-09 1.4E-06 1.E-09 3.1E-07 3.E-10 2.0E-01 3.1E-05 2.E-04 1.6E-05 8.E-05 3.6E-06 2.E-05
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 1.4E+01 ug/kg -- 4.8E-06 -- 2.5E-06 -- 5.6E-07 -- 5.0E-03 5.6E-05 1.E-02 2.9E-05 6.E-03 6.5E-06 1.E-03
F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 4 to 8 Total PCB Congeners 6.8E+06 pg/g NA 2.3E-03 -- 1.2E-03 -- 2.7E-04 -- NA 2.7E-02 -- 1.4E-02 -- 3.2E-03 --
F FZ: RM 4 to 8 Total PCBs, Adjusted 6.7E+06 pg/g 2.0E+00 2.3E-03 5.E-03 1.2E-03 2.E-03 2.7E-04 5.E-04 2.0E-05 2.7E-02 1.E+03 1.4E-02 7.E+02 3.1E-03 2.E+02
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 4.1E+00 pg/g 1.3E+05 1.4E-09 2.E-04 7.3E-10 9.E-05 1.6E-10 2.E-05 1.0E-09 1.6E-08 2.E+01 8.5E-09 8.E+00 1.9E-09 2.E+00
F FZ: RM 4 to 8 Total PCB TEQ 6.7E+00 pg/g 1.3E+05 2.3E-09 3.E-04 1.2E-09 2.E-04 2.7E-10 3.E-05 1.0E-09 2.7E-08 3.E+01 1.4E-08 1.E+01 3.1E-09 3.E+00

Total TEQ -- -- -- -- 5.E-04 -- 2.E-04 -- 6.E-05 -- -- 4.E+01 -- 2.E+01 -- 5.E+00
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 1.1E-01 ug/kg 1.7E+01 3.8E-08 6.E-07 2.0E-08 3.E-07 4.4E-09 8.E-08 3.0E-05 4.4E-07 1.E-02 2.3E-07 8.E-03 5.2E-08 2.E-03
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 2.1E-02 ug/kg 6.3E+00 7.2E-09 5.E-08 3.7E-09 2.E-08 8.4E-10 5.E-09 8.0E-03 8.4E-08 1.E-05 4.3E-08 5.E-06 9.8E-09 1.E-06
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 1.5E-02 ug/kg 1.8E+00 5.1E-09 9.E-09 2.6E-09 5.E-09 5.9E-10 1.E-09 6.0E-04 5.9E-08 1.E-04 3.1E-08 5.E-05 6.9E-09 1.E-05
F FZ: RM 4 to 8 Dieldrin 1.8E+00 ug/kg 1.6E+01 6.0E-07 1.E-05 3.1E-07 5.E-06 7.0E-08 1.E-06 5.0E-05 7.0E-06 1.E-01 3.6E-06 7.E-02 8.2E-07 2.E-02
F FZ: RM 4 to 8 Endrin 1.4E-02 ug/kg -- 4.8E-09 -- 2.5E-09 -- 5.7E-10 -- 3.0E-04 5.7E-08 2.E-04 2.9E-08 1.E-04 6.6E-09 2.E-05
F FZ: RM 4 to 8 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 4 to 8 Endrin ketone 1.1E-03 ug/kg -- 3.6E-10 -- 1.9E-10 -- 4.2E-11 -- 3.0E-04 4.2E-09 1.E-05 2.2E-09 7.E-06 4.9E-10 2.E-06
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 2.8E-02 ug/kg 1.1E+00 9.7E-09 1.E-08 5.0E-09 5.E-09 1.1E-09 1.E-09 3.0E-04 1.1E-07 4.E-04 5.8E-08 2.E-04 1.3E-08 4.E-05
F FZ: RM 4 to 8 Heptachlor epoxide 9.2E-02 ug/kg 9.1E+00 3.2E-08 3.E-07 1.6E-08 1.E-07 3.7E-09 3.E-08 1.3E-05 3.7E-07 3.E-02 1.9E-07 1.E-02 4.3E-08 3.E-03
F FZ: RM 4 to 8 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 4 to 8 Total Chlordanes 1.0E+01 ug/kg 3.5E-01 3.6E-06 1.E-06 1.8E-06 6.E-07 4.2E-07 1.E-07 5.0E-04 4.2E-05 8.E-02 2.1E-05 4.E-02 4.9E-06 1.E-02
F FZ: RM 4 to 8 Total DDD 1.2E+02 ug/kg 2.4E-01 4.3E-05 1.E-05 2.2E-05 5.E-06 5.0E-06 1.E-06 5.0E-04 5.0E-04 1.E+00 2.6E-04 5.E-01 5.8E-05 1.E-01
F FZ: RM 4 to 8 Total DDE 1.6E+02 ug/kg 3.4E-01 5.6E-05 2.E-05 2.9E-05 1.E-05 6.6E-06 2.E-06 5.0E-04 6.6E-04 1.E+00 3.4E-04 7.E-01 7.7E-05 2.E-01
F FZ: RM 4 to 8 Total DDT 2.2E+01 ug/kg 3.4E-01 7.6E-06 3.E-06 3.9E-06 1.E-06 8.9E-07 3.E-07 5.0E-04 8.9E-05 2.E-01 4.6E-05 9.E-02 1.0E-05 2.E-02
F FZ: RM 4 to 8 Total Endosulfan 6.0E-01 ug/kg -- 2.1E-07 -- 1.1E-07 -- 2.4E-08 -- 6.0E-03 2.4E-06 4.E-04 1.2E-06 2.E-04 2.8E-07 5.E-05

Exposure Point Total 5.E-03 3.E-03 6.E-04
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 1.2E+00 mg/kg -- 3.9E-04 -- 2.0E-04 -- 4.6E-05 -- 1.0E+00 4.6E-03 5.E-03 2.4E-03 2.E-03 5.4E-04 5.E-04
F FZ: RM 8 to 12 Arsenic, inorganic 5.5E-03 mg/kg 1.5E+00 1.9E-06 3.E-06 9.7E-07 1.E-06 2.2E-07 3.E-07 3.0E-04 2.2E-05 7.E-02 1.1E-05 4.E-02 2.6E-06 9.E-03
F FZ: RM 8 to 12 Cadmium 3.3E-03 mg/kg -- 1.1E-06 -- 5.9E-07 -- 1.3E-07 -- 1.0E-03 1.3E-05 1.E-02 6.9E-06 7.E-03 1.6E-06 2.E-03
F FZ: RM 8 to 12 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 8 to 12 Copper 4.7E-01 mg/kg -- 1.6E-04 -- 8.2E-05 -- 1.9E-05 -- 4.0E-02 1.9E-03 5.E-02 9.6E-04 2.E-02 2.2E-04 5.E-03
F FZ: RM 8 to 12 Lead 1.5E-01 mg/kg NL 5.3E-05 -- 2.7E-05 -- 6.2E-06 -- NL 6.2E-04 -- 3.2E-04 -- 7.2E-05 --
F FZ: RM 8 to 12 Manganese 2.2E+00 mg/kg -- 7.6E-04 -- 3.9E-04 -- 8.9E-05 -- 1.4E-01 8.9E-03 6.E-02 4.6E-03 3.E-02 1.0E-03 7.E-03
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

F FZ: RM 8 to 12 Mercury 5.0E-02 mg/kg -- 1.7E-05 -- 8.8E-06 -- 2.0E-06 -- 1.0E-04 2.0E-04 2.E+00 1.0E-04 1.E+00 2.3E-05 2.E-01
F FZ: RM 8 to 12 Nickel 3.9E-02 mg/kg -- 1.3E-05 -- 6.8E-06 -- 1.5E-06 -- 2.0E-02 1.5E-04 8.E-03 8.0E-05 4.E-03 1.8E-05 9.E-04
F FZ: RM 8 to 12 Selenium 2.0E-01 mg/kg -- 6.9E-05 -- 3.5E-05 -- 8.0E-06 -- 5.0E-03 8.0E-04 2.E-01 4.1E-04 8.E-02 9.3E-05 2.E-02
F FZ: RM 8 to 12 Thallium 8.0E-04 mg/kg -- 2.7E-07 -- 1.4E-07 -- 3.2E-08 -- 6.6E-05 3.2E-06 5.E-02 1.7E-06 3.E-02 3.7E-07 6.E-03
F FZ: RM 8 to 12 Zinc 2.9E+01 mg/kg -- 9.8E-03 -- 5.0E-03 -- 1.1E-03 -- 3.0E-01 1.1E-01 4.E-01 5.9E-02 2.E-01 1.3E-02 4.E-02
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 8 to 12 Dibutyltin ion 2.7E+00 ug/kg -- 9.3E-07 -- 4.8E-07 -- 1.1E-07 -- 3.0E-04 1.1E-05 4.E-02 5.6E-06 2.E-02 1.3E-06 4.E-03
F FZ: RM 8 to 12 Tributyltin ion 5.3E+00 ug/kg -- 1.8E-06 -- 9.4E-07 -- 2.1E-07 -- 3.0E-04 2.1E-05 7.E-02 1.1E-05 4.E-02 2.5E-06 8.E-03
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 2.5E+00 ug/kg 2.9E-02 8.5E-07 2.E-08 4.4E-07 1.E-08 9.9E-08 3.E-09 7.0E-02 9.9E-06 1.E-04 5.1E-06 7.E-05 1.2E-06 2.E-05
F FZ: RM 8 to 12 2-Methylnaphthalene 1.9E+00 ug/kg -- 6.4E-07 -- 3.3E-07 -- 7.5E-08 -- 4.0E-03 7.5E-06 2.E-03 3.9E-06 1.E-03 8.7E-07 2.E-04
F FZ: RM 8 to 12 Acenaphthene 5.3E+00 ug/kg -- 1.8E-06 -- 9.3E-07 -- 2.1E-07 -- 6.0E-02 2.1E-05 4.E-04 1.1E-05 2.E-04 2.5E-06 4.E-05
F FZ: RM 8 to 12 Acenaphthylene 1.2E+00 ug/kg -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 -- 6.0E-02 4.8E-06 8.E-05 2.5E-06 4.E-05 5.6E-07 9.E-06
F FZ: RM 8 to 12 Anthracene 1.8E+00 ug/kg -- 6.1E-07 -- 3.1E-07 -- 7.1E-08 -- 3.0E-01 7.1E-06 2.E-05 3.7E-06 1.E-05 8.2E-07 3.E-06
F FZ: RM 8 to 12 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Dibenzothiophene 2.6E-01 ug/kg -- 8.8E-08 -- 4.5E-08 -- 1.0E-08 -- 4.0E-02 1.0E-06 3.E-05 5.3E-07 1.E-05 1.2E-07 3.E-06
F FZ: RM 8 to 12 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Fluorene 1.8E+00 ug/kg -- 6.3E-07 -- 3.2E-07 -- 7.3E-08 -- 4.0E-02 7.3E-06 2.E-04 3.8E-06 9.E-05 8.6E-07 2.E-05
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND ND ND -- ND ND ND ND ND ND
F FZ: RM 8 to 12 Naphthalene ND ug/kg -- ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 8 to 12 Pyrene 9.8E-01 ug/kg -- 3.4E-07 -- 1.7E-07 -- 3.9E-08 -- 3.0E-02 3.9E-06 1.E-04 2.0E-06 7.E-05 4.6E-07 2.E-05

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 2.4E+01 ug/kg -- 8.1E-06 -- 4.2E-06 -- 9.5E-07 -- 5.0E-01 9.5E-05 2.E-04 4.9E-05 1.E-04 1.1E-05 2.E-05
F FZ: RM 8 to 12 Dibenzofuran 6.1E-01 ug/kg -- 2.1E-07 -- 1.1E-07 -- 2.4E-08 -- 4.0E-02 2.4E-06 6.E-05 1.3E-06 3.E-05 2.8E-07 7.E-06
F FZ: RM 8 to 12 Hexachlorobenzene 2.2E+00 ug/kg 1.6E+00 7.4E-07 1.E-06 3.8E-07 6.E-07 8.6E-08 1.E-07 8.0E-04 8.6E-06 1.E-02 4.5E-06 6.E-03 1.0E-06 1.E-03
F FZ: RM 8 to 12 Hexachlorobutadiene 1.7E-02 ug/kg 7.8E-02 5.8E-09 5.E-10 3.0E-09 2.E-10 6.8E-10 5.E-11 1.0E-03 6.8E-08 7.E-05 3.5E-08 4.E-05 8.0E-09 8.E-06
F FZ: RM 8 to 12 Isophorone ND ug/kg 9.5E-04 ND ND ND ND ND ND 2.0E-01 ND ND ND ND ND ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 1.3E+01 ug/kg -- 4.3E-06 -- 2.2E-06 -- 5.1E-07 -- 5.0E-03 5.1E-05 1.E-02 2.6E-05 5.E-03 5.9E-06 1.E-03
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 8 to 12 Total PCB Congeners 5.1E+05 pg/g NA 1.7E-04 -- 8.9E-05 -- 2.0E-05 -- NA 2.0E-03 -- 1.0E-03 -- 2.4E-04 --
F FZ: RM 8 to 12 Total PCBs, Adjusted 4.9E+05 pg/g 2.0E+00 1.7E-04 3.E-04 8.6E-05 2.E-04 1.9E-05 4.E-05 2.0E-05 1.9E-03 1.E+02 1.0E-03 5.E+01 2.3E-04 1.E+01
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 2.2E+00 pg/g 1.3E+05 7.6E-10 1.E-04 3.9E-10 5.E-05 8.9E-11 1.E-05 1.0E-09 8.9E-09 9.E+00 4.6E-09 5.E+00 1.0E-09 1.E+00
F FZ: RM 8 to 12 Total PCB TEQ 1.8E+00 pg/g 1.3E+05 6.1E-10 8.E-05 3.2E-10 4.E-05 7.1E-11 9.E-06 1.0E-09 7.1E-09 7.E+00 3.7E-09 4.E+00 8.3E-10 8.E-01

Total TEQ -- -- -- -- 2.E-04 -- 9.E-05 -- 2.E-05 -- -- 2.E+01 -- 8.E+00 -- 2.E+00
F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 7.8E-02 ug/kg 1.7E+01 2.7E-08 5.E-07 1.4E-08 2.E-07 3.1E-09 5.E-08 3.0E-05 3.1E-07 1.E-02 1.6E-07 5.E-03 3.6E-08 1.E-03
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 1.8E-02 ug/kg 6.3E+00 6.2E-09 4.E-08 3.2E-09 2.E-08 7.3E-10 5.E-09 8.0E-03 7.3E-08 9.E-06 3.8E-08 5.E-06 8.5E-09 1.E-06
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.0E-02 ug/kg 1.8E+00 3.5E-09 6.E-09 1.8E-09 3.E-09 4.1E-10 7.E-10 6.0E-04 4.1E-08 7.E-05 2.1E-08 4.E-05 4.7E-09 8.E-06
F FZ: RM 8 to 12 Dieldrin 1.4E+00 ug/kg 1.6E+01 4.8E-07 8.E-06 2.5E-07 4.E-06 5.7E-08 9.E-07 5.0E-05 5.7E-06 1.E-01 2.9E-06 6.E-02 6.6E-07 1.E-02
F FZ: RM 8 to 12 Endrin 1.3E-02 ug/kg -- 4.6E-09 -- 2.4E-09 -- 5.3E-10 -- 3.0E-04 5.3E-08 2.E-04 2.7E-08 9.E-05 6.2E-09 2.E-05
F FZ: RM 8 to 12 Endrin aldehyde 1.1E-03 ug/kg -- 3.8E-10 -- 1.9E-10 -- 4.4E-11 -- 3.0E-04 4.4E-09 1.E-05 2.3E-09 8.E-06 5.1E-10 2.E-06
F FZ: RM 8 to 12 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 2.4E-02 ug/kg 1.1E+00 8.2E-09 9.E-09 4.2E-09 5.E-09 9.6E-10 1.E-09 3.0E-04 9.6E-08 3.E-04 5.0E-08 2.E-04 1.1E-08 4.E-05
F FZ: RM 8 to 12 Heptachlor epoxide 7.9E-02 ug/kg 9.1E+00 2.7E-08 2.E-07 1.4E-08 1.E-07 3.2E-09 3.E-08 1.3E-05 3.2E-07 2.E-02 1.6E-07 1.E-02 3.7E-08 3.E-03
F FZ: RM 8 to 12 Methoxychlor 6.9E-03 ug/kg -- 2.4E-09 -- 1.2E-09 -- 2.8E-10 -- 5.0E-03 2.8E-08 6.E-06 1.4E-08 3.E-06 3.2E-09 6.E-07
F FZ: RM 8 to 12 Total Chlordanes 9.0E+00 ug/kg 3.5E-01 3.1E-06 1.E-06 1.6E-06 6.E-07 3.6E-07 1.E-07 5.0E-04 3.6E-05 7.E-02 1.9E-05 4.E-02 4.2E-06 8.E-03
F FZ: RM 8 to 12 Total DDD 1.4E+01 ug/kg 2.4E-01 4.9E-06 1.E-06 2.6E-06 6.E-07 5.8E-07 1.E-07 5.0E-04 5.8E-05 1.E-01 3.0E-05 6.E-02 6.7E-06 1.E-02
F FZ: RM 8 to 12 Total DDE 4.4E+01 ug/kg 3.4E-01 1.5E-05 5.E-06 7.9E-06 3.E-06 1.8E-06 6.E-07 5.0E-04 1.8E-04 4.E-01 9.2E-05 2.E-01 2.1E-05 4.E-02
F FZ: RM 8 to 12 Total DDT 6.3E-01 ug/kg 3.4E-01 2.2E-07 7.E-08 1.1E-07 4.E-08 2.5E-08 9.E-09 5.0E-04 2.5E-06 5.E-03 1.3E-06 3.E-03 2.9E-07 6.E-04
F FZ: RM 8 to 12 Total Endosulfan 3.9E-01 ug/kg -- 1.3E-07 -- 6.8E-08 -- 1.5E-08 -- 6.0E-03 1.5E-06 3.E-04 8.0E-07 1.E-04 1.8E-07 3.E-05

Exposure Point Total 5.E-04 3.E-04 6.E-05
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 1.8E+00 mg/kg -- 6.3E-04 -- 3.2E-04 -- 7.3E-05 -- 1.0E+00 7.3E-03 7.E-03 3.8E-03 4.E-03 8.5E-04 9.E-04
F FZ: RM 3 to 6 Arsenic, inorganic 1.1E-02 mg/kg 1.5E+00 3.8E-06 6.E-06 1.9E-06 3.E-06 4.4E-07 7.E-07 3.0E-04 4.4E-05 1.E-01 2.3E-05 8.E-02 5.1E-06 2.E-02
F FZ: RM 3 to 6 Cadmium 3.7E-03 mg/kg -- 1.3E-06 -- 6.5E-07 -- 1.5E-07 -- 1.0E-03 1.5E-05 1.E-02 7.6E-06 8.E-03 1.7E-06 2.E-03
F FZ: RM 3 to 6 Chromium 6.0E-01 mg/kg -- 2.1E-04 -- 1.1E-04 -- 2.4E-05 -- 1.5E+00 2.4E-03 2.E-03 1.2E-03 8.E-04 2.8E-04 2.E-04
F FZ: RM 3 to 6 Copper 3.4E-01 mg/kg -- 1.2E-04 -- 6.0E-05 -- 1.4E-05 -- 4.0E-02 1.4E-03 3.E-02 7.1E-04 2.E-02 1.6E-04 4.E-03
F FZ: RM 3 to 6 Lead 6.0E-03 mg/kg NL 2.1E-06 -- 1.1E-06 -- 2.4E-07 -- NL 2.4E-05 -- 1.2E-05 -- 2.8E-06 --
F FZ: RM 3 to 6 Manganese 3.2E-01 mg/kg -- 1.1E-04 -- 5.6E-05 -- 1.3E-05 -- 1.4E-01 1.3E-03 9.E-03 6.6E-04 5.E-03 1.5E-04 1.E-03
F FZ: RM 3 to 6 Mercury 1.7E-01 mg/kg -- 5.8E-05 -- 3.0E-05 -- 6.8E-06 -- 1.0E-04 6.8E-04 7.E+00 3.5E-04 3.E+00 7.9E-05 8.E-01
F FZ: RM 3 to 6 Nickel 3.3E-02 mg/kg -- 1.1E-05 -- 5.9E-06 -- 1.3E-06 -- 2.0E-02 1.3E-04 7.E-03 6.9E-05 3.E-03 1.6E-05 8.E-04
F FZ: RM 3 to 6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 3 to 6 Thallium 2.5E-03 mg/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 6.6E-05 1.0E-05 2.E-01 5.2E-06 8.E-02 1.2E-06 2.E-02
F FZ: RM 3 to 6 Zinc 2.4E+01 mg/kg -- 8.1E-03 -- 4.2E-03 -- 9.5E-04 -- 3.0E-01 9.5E-02 3.E-01 4.9E-02 2.E-01 1.1E-02 4.E-02
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 3 to 6 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA ug/kg -- NA NA NA NA NA NA 4.0E-03 NA NA NA NA NA NA
F FZ: RM 3 to 6 Acenaphthene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Acenaphthylene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Anthracene NA ug/kg -- NA NA NA NA NA NA 3.0E-01 NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA ug/kg 7.3E-02 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA ug/kg 7.3E+00 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Fluoranthene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Fluorene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 3 to 6 Naphthalene NA ug/kg -- NA NA NA NA NA NA 2.0E-02 NA NA NA NA NA NA
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

F FZ: RM 3 to 6 Phenanthrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Pyrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA ug/kg -- NA NA NA NA NA NA 5.0E-01 NA NA NA NA NA NA
F FZ: RM 3 to 6 Dibenzofuran NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 3 to 6 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F FZ: RM 3 to 6 Isophorone NA ug/kg 9.5E-04 NA NA NA NA NA NA 2.0E-01 NA NA NA NA NA NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA ug/kg -- NA NA NA NA NA NA 5.0E-03 NA NA NA NA NA NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 6.9E+02 ug/kg 2.0E+00 2.4E-04 5.E-04 1.2E-04 2.E-04 2.8E-05 6.E-05 2.0E-05 2.8E-03 1.E+02 1.4E-03 7.E+01 3.2E-04 2.E+01
F FZ: RM 3 to 6 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA
F FZ: RM 3 to 6 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA

Total TEQ -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
F FZ: RM 3 to 6 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 3 to 6 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
F FZ: RM 3 to 6 Methoxychlor 3.9E+00 ug/kg -- 1.3E-06 -- 6.8E-07 -- 1.5E-07 -- 5.0E-03 1.5E-05 3.E-03 8.0E-06 2.E-03 1.8E-06 4.E-04
F FZ: RM 3 to 6 Total Chlordanes 1.0E+01 ug/kg 3.5E-01 3.5E-06 1.E-06 1.8E-06 6.E-07 4.1E-07 1.E-07 5.0E-04 4.1E-05 8.E-02 2.1E-05 4.E-02 4.8E-06 1.E-02
F FZ: RM 3 to 6 Total DDD 3.6E+01 ug/kg 2.4E-01 1.2E-05 3.E-06 6.4E-06 2.E-06 1.4E-06 3.E-07 5.0E-04 1.4E-04 3.E-01 7.4E-05 1.E-01 1.7E-05 3.E-02
F FZ: RM 3 to 6 Total DDE 1.1E+02 ug/kg 3.4E-01 3.7E-05 1.E-05 1.9E-05 7.E-06 4.4E-06 1.E-06 5.0E-04 4.4E-04 9.E-01 2.2E-04 4.E-01 5.1E-05 1.E-01
F FZ: RM 3 to 6 Total DDT 2.3E+01 ug/kg 3.4E-01 8.0E-06 3.E-06 4.1E-06 1.E-06 9.3E-07 3.E-07 5.0E-04 9.3E-05 2.E-01 4.8E-05 1.E-01 1.1E-05 2.E-02
F FZ: RM 3 to 6 Total Endosulfan 4.0E+00 ug/kg -- 1.4E-06 -- 7.1E-07 -- 1.6E-07 -- 6.0E-03 1.6E-05 3.E-03 8.3E-06 1.E-03 1.9E-06 3.E-04

Exposure Point Total 3.E-05 1.E-05 3.E-06
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 1.7E+00 mg/kg -- 5.7E-04 -- 3.0E-04 -- 6.7E-05 -- 1.0E+00 6.7E-03 7.E-03 3.5E-03 3.E-03 7.8E-04 8.E-04
F FZ: RM 6 to 9 Arsenic, inorganic 8.3E-03 mg/kg 1.5E+00 2.9E-06 4.E-06 1.5E-06 2.E-06 3.3E-07 5.E-07 3.0E-04 3.3E-05 1.E-01 1.7E-05 6.E-02 3.9E-06 1.E-02
F FZ: RM 6 to 9 Cadmium 4.8E-03 mg/kg -- 1.7E-06 -- 8.6E-07 -- 1.9E-07 -- 1.0E-03 1.9E-05 2.E-02 1.0E-05 1.E-02 2.3E-06 2.E-03
F FZ: RM 6 to 9 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 6 to 9 Copper 4.6E-01 mg/kg -- 1.6E-04 -- 8.2E-05 -- 1.8E-05 -- 4.0E-02 1.8E-03 5.E-02 9.5E-04 2.E-02 2.1E-04 5.E-03
F FZ: RM 6 to 9 Lead 2.0E-02 mg/kg NL 7.0E-06 -- 3.6E-06 -- 8.1E-07 -- NL 8.1E-05 -- 4.2E-05 -- 9.5E-06 --
F FZ: RM 6 to 9 Manganese 2.4E-01 mg/kg -- 8.2E-05 -- 4.2E-05 -- 9.6E-06 -- 1.4E-01 9.6E-04 7.E-03 4.9E-04 4.E-03 1.1E-04 8.E-04
F FZ: RM 6 to 9 Mercury 8.5E-02 mg/kg -- 2.9E-05 -- 1.5E-05 -- 3.4E-06 -- 1.0E-04 3.4E-04 3.E+00 1.8E-04 2.E+00 4.0E-05 4.E-01
F FZ: RM 6 to 9 Nickel 4.0E-02 mg/kg -- 1.4E-05 -- 7.1E-06 -- 1.6E-06 -- 2.0E-02 1.6E-04 8.E-03 8.3E-05 4.E-03 1.9E-05 9.E-04
F FZ: RM 6 to 9 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

F FZ: RM 6 to 9 Thallium 1.7E-03 mg/kg -- 5.7E-07 -- 2.9E-07 -- 6.6E-08 -- 6.6E-05 6.6E-06 1.E-01 3.4E-06 5.E-02 7.7E-07 1.E-02
F FZ: RM 6 to 9 Zinc 2.3E+01 mg/kg -- 7.9E-03 -- 4.1E-03 -- 9.2E-04 -- 3.0E-01 9.2E-02 3.E-01 4.7E-02 2.E-01 1.1E-02 4.E-02
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibutyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 6 to 9 Tributyltin ion NA ug/kg -- NA NA NA NA NA NA 3.0E-04 NA NA NA NA NA NA
F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA NA NA 7.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA ug/kg -- NA NA NA NA NA NA 4.0E-03 NA NA NA NA NA NA
F FZ: RM 6 to 9 Acenaphthene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Acenaphthylene NA ug/kg -- NA NA NA NA NA NA 6.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Anthracene NA ug/kg -- NA NA NA NA NA NA 3.0E-01 NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA ug/kg 7.3E-02 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA ug/kg 7.3E+00 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibenzothiophene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Fluoranthene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Fluorene NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA ug/kg 7.3E-01 NA NA NA NA NA NA -- NA NA NA NA NA NA
F FZ: RM 6 to 9 Naphthalene NA ug/kg -- NA NA NA NA NA NA 2.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Phenanthrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Pyrene NA ug/kg -- NA NA NA NA NA NA 3.0E-02 NA NA NA NA NA NA

Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA ug/kg -- NA NA NA NA NA NA 5.0E-01 NA NA NA NA NA NA
F FZ: RM 6 to 9 Dibenzofuran NA ug/kg -- NA NA NA NA NA NA 4.0E-02 NA NA NA NA NA NA
F FZ: RM 6 to 9 Hexachlorobenzene 4.9E+01 ug/kg 1.6E+00 1.7E-05 3.E-05 8.7E-06 1.E-05 2.0E-06 3.E-06 8.0E-04 2.0E-04 2.E-01 1.0E-04 1.E-01 2.3E-05 3.E-02
F FZ: RM 6 to 9 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND ND ND 1.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 Isophorone NA ug/kg 9.5E-04 NA NA NA NA NA NA 2.0E-01 NA NA NA NA NA NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA ug/kg -- NA NA NA NA NA NA 5.0E-03 NA NA NA NA NA NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 9.9E+02 ug/kg 2.0E+00 3.4E-04 7.E-04 1.8E-04 4.E-04 4.0E-05 8.E-05 2.0E-05 4.0E-03 2.E+02 2.0E-03 1.E+02 4.6E-04 2.E+01
F FZ: RM 6 to 9 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA NA NA NA NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA NA NA 2.0E-05 NA NA NA NA NA NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA
F FZ: RM 6 to 9 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA NA NA 1.0E-09 NA NA NA NA NA NA

Total TEQ -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND ug/kg 1.7E+01 ND ND ND ND ND ND 3.0E-05 ND ND ND ND ND ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND ND ND 6.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
F FZ: RM 6 to 9 Endrin ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND

DO NOT QUOTE OR CITE
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Appendix F: BHHRA
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

F FZ: RM 6 to 9 Endrin aldehyde ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Endrin ketone ND ug/kg -- ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND ND ND 3.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND ND ND 1.3E-05 ND ND ND ND ND ND
F FZ: RM 6 to 9 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
F FZ: RM 6 to 9 Total Chlordanes ND ug/kg 3.5E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Total DDD 5.5E+01 ug/kg 2.4E-01 1.9E-05 5.E-06 9.7E-06 2.E-06 2.2E-06 5.E-07 5.0E-04 2.2E-04 4.E-01 1.1E-04 2.E-01 2.6E-05 5.E-02
F FZ: RM 6 to 9 Total DDE 8.6E+01 ug/kg 3.4E-01 2.9E-05 1.E-05 1.5E-05 5.E-06 3.4E-06 1.E-06 5.0E-04 3.4E-04 7.E-01 1.8E-04 4.E-01 4.0E-05 8.E-02
F FZ: RM 6 to 9 Total DDT ND ug/kg 3.4E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F FZ: RM 6 to 9 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 5.E-05 2.E-05 5.E-06
F Study Area Wide Metals
F Study Area Wide Aluminum 1.7E+00 mg/kg -- 5.7E-04 -- 3.0E-04 -- 6.7E-05 -- 1.0E+00 6.7E-03 7.E-03 3.5E-03 3.E-03 7.8E-04 8.E-04
F Study Area Wide Arsenic, inorganic 9.7E-03 mg/kg 1.5E+00 3.3E-06 5.E-06 1.7E-06 3.E-06 3.9E-07 6.E-07 3.0E-04 3.9E-05 1.E-01 2.0E-05 7.E-02 4.5E-06 2.E-02
F Study Area Wide Cadmium 3.7E-03 mg/kg -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 -- 1.0E-03 1.5E-05 1.E-02 7.7E-06 8.E-03 1.7E-06 2.E-03
F Study Area Wide Chromium 2.0E-01 mg/kg -- 7.0E-05 -- 3.6E-05 -- 8.2E-06 -- 1.5E+00 8.2E-04 5.E-04 4.2E-04 3.E-04 9.5E-05 6.E-05
F Study Area Wide Copper 4.6E-01 mg/kg -- 1.6E-04 -- 8.1E-05 -- 1.8E-05 -- 4.0E-02 1.8E-03 5.E-02 9.5E-04 2.E-02 2.1E-04 5.E-03
F Study Area Wide Lead 5.7E-02 mg/kg NL 1.9E-05 -- 1.0E-05 -- 2.3E-06 -- NL 2.3E-04 -- 1.2E-04 -- 2.6E-05 --
F Study Area Wide Manganese 1.4E+00 mg/kg -- 5.0E-04 -- 2.6E-04 -- 5.8E-05 -- 1.4E-01 5.8E-03 4.E-02 3.0E-03 2.E-02 6.8E-04 5.E-03
F Study Area Wide Mercury 8.7E-02 mg/kg -- 3.0E-05 -- 1.5E-05 -- 3.5E-06 -- 1.0E-04 3.5E-04 3.E+00 1.8E-04 2.E+00 4.1E-05 4.E-01
F Study Area Wide Nickel 6.6E-02 mg/kg -- 2.3E-05 -- 1.2E-05 -- 2.6E-06 -- 2.0E-02 2.6E-04 1.E-02 1.4E-04 7.E-03 3.1E-05 2.E-03
F Study Area Wide Selenium 2.0E-01 mg/kg -- 6.9E-05 -- 3.5E-05 -- 8.0E-06 -- 5.0E-03 8.0E-04 2.E-01 4.1E-04 8.E-02 9.3E-05 2.E-02
F Study Area Wide Thallium 1.9E-03 mg/kg -- 6.4E-07 -- 3.3E-07 -- 7.5E-08 -- 6.6E-05 7.5E-06 1.E-01 3.9E-06 6.E-02 8.7E-07 1.E-02
F Study Area Wide Zinc 2.6E+01 mg/kg -- 8.8E-03 -- 4.5E-03 -- 1.0E-03 -- 3.0E-01 1.0E-01 3.E-01 5.3E-02 2.E-01 1.2E-02 4.E-02
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 4.0E-01 ug/kg -- 1.4E-07 -- 7.1E-08 -- 1.6E-08 -- 3.0E-04 1.6E-06 5.E-03 8.3E-07 3.E-03 1.9E-07 6.E-04
F Study Area Wide Dibutyltin ion 1.5E+00 ug/kg -- 5.0E-07 -- 2.6E-07 -- 5.9E-08 -- 3.0E-04 5.9E-06 2.E-02 3.0E-06 1.E-02 6.8E-07 2.E-03
F Study Area Wide Tributyltin ion 4.9E+00 ug/kg -- 1.7E-06 -- 8.7E-07 -- 2.0E-07 -- 3.0E-04 2.0E-05 7.E-02 1.0E-05 3.E-02 2.3E-06 8.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 3.4E+00 ug/kg 2.9E-02 1.2E-06 3.E-08 6.0E-07 2.E-08 1.4E-07 4.E-09 7.0E-02 1.4E-05 2.E-04 7.0E-06 1.E-04 1.6E-06 2.E-05
F Study Area Wide 2-Methylnaphthalene 2.5E+00 ug/kg -- 8.5E-07 -- 4.4E-07 -- 1.0E-07 -- 4.0E-03 1.0E-05 2.E-03 5.1E-06 1.E-03 1.2E-06 3.E-04
F Study Area Wide Acenaphthene 2.1E+01 ug/kg -- 7.3E-06 -- 3.8E-06 -- 8.6E-07 -- 6.0E-02 8.6E-05 1.E-03 4.4E-05 7.E-04 1.0E-05 2.E-04
F Study Area Wide Acenaphthylene 2.0E+00 ug/kg -- 6.7E-07 -- 3.5E-07 -- 7.9E-08 -- 6.0E-02 7.9E-06 1.E-04 4.1E-06 7.E-05 9.2E-07 2.E-05
F Study Area Wide Anthracene 3.7E+00 ug/kg -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 -- 3.0E-01 1.5E-05 5.E-05 7.6E-06 3.E-05 1.7E-06 6.E-06
F Study Area Wide Benzo(a)anthracene 6.0E-02 ug/kg 7.3E-01 2.1E-08 2.E-08 1.1E-08 8.E-09 2.4E-09 2.E-09 -- 2.4E-07 -- 1.2E-07 -- 2.8E-08 --
F Study Area Wide Benzo(b)fluoranthene 6.7E-02 ug/kg 7.3E-01 2.3E-08 2.E-08 1.2E-08 9.E-09 2.7E-09 2.E-09 -- 2.7E-07 -- 1.4E-07 -- 3.1E-08 --
F Study Area Wide Benzo(g,h,i)perylene 5.1E-02 ug/kg -- 1.8E-08 -- 9.1E-09 -- 2.1E-09 -- 3.0E-02 2.1E-07 7.E-06 1.1E-07 4.E-06 2.4E-08 8.E-07
F Study Area Wide Benzo(k)fluoranthene 4.5E-02 ug/kg 7.3E-02 1.5E-08 1.E-09 8.0E-09 6.E-10 1.8E-09 1.E-10 -- 1.8E-07 -- 9.3E-08 -- 2.1E-08 --
F Study Area Wide Dibenzo(a,h)anthracene 3.5E-02 ug/kg 7.3E+00 1.2E-08 9.E-08 6.1E-09 4.E-08 1.4E-09 1.E-08 -- 1.4E-07 -- 7.1E-08 -- 1.6E-08 --
F Study Area Wide Dibenzothiophene 1.1E+00 ug/kg -- 3.6E-07 -- 1.9E-07 -- 4.2E-08 -- 4.0E-02 4.2E-06 1.E-04 2.2E-06 5.E-05 4.9E-07 1.E-05
F Study Area Wide Fluoranthene 2.7E+00 ug/kg -- 9.4E-07 -- 4.8E-07 -- 1.1E-07 -- 4.0E-02 1.1E-05 3.E-04 5.7E-06 1.E-04 1.3E-06 3.E-05
F Study Area Wide Fluorene 5.4E+00 ug/kg -- 1.8E-06 -- 9.5E-07 -- 2.1E-07 -- 4.0E-02 2.1E-05 5.E-04 1.1E-05 3.E-04 2.5E-06 6.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene 4.2E-02 ug/kg 7.3E-01 1.4E-08 1.E-08 7.4E-09 5.E-09 1.7E-09 1.E-09 -- 1.7E-07 -- 8.6E-08 -- 1.9E-08 --
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

F Study Area Wide Naphthalene 2.7E+00 ug/kg -- 9.1E-07 -- 4.7E-07 -- 1.1E-07 -- 2.0E-02 1.1E-05 5.E-04 5.5E-06 3.E-04 1.2E-06 6.E-05
F Study Area Wide Phenanthrene 5.5E+00 ug/kg -- 1.9E-06 -- 9.8E-07 -- 2.2E-07 -- 3.0E-02 2.2E-05 7.E-04 1.1E-05 4.E-04 2.6E-06 9.E-05
F Study Area Wide Pyrene 2.4E+00 ug/kg -- 8.4E-07 -- 4.3E-07 -- 9.8E-08 -- 3.0E-02 9.8E-06 3.E-04 5.1E-06 2.E-04 1.1E-06 4.E-05

Total Carcinogenic PAHs -- -- -- -- 1.E-07 -- 7.E-08 -- 2.E-08 -- -- -- -- -- -- --
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 2.2E+01 ug/kg -- 7.5E-06 -- 3.9E-06 -- 8.7E-07 -- 5.0E-01 8.7E-05 2.E-04 4.5E-05 9.E-05 1.0E-05 2.E-05
F Study Area Wide Dibenzofuran 1.7E+00 ug/kg -- 5.9E-07 -- 3.1E-07 -- 6.9E-08 -- 4.0E-02 6.9E-06 2.E-04 3.6E-06 9.E-05 8.0E-07 2.E-05
F Study Area Wide Hexachlorobenzene 1.2E+01 ug/kg 1.6E+00 4.0E-06 6.E-06 2.0E-06 3.E-06 4.6E-07 7.E-07 8.0E-04 4.6E-05 6.E-02 2.4E-05 3.E-02 5.4E-06 7.E-03
F Study Area Wide Hexachlorobutadiene 5.5E-02 ug/kg 7.8E-02 1.9E-08 1.E-09 9.7E-09 8.E-10 2.2E-09 2.E-10 1.0E-03 2.2E-07 2.E-04 1.1E-07 1.E-04 2.6E-08 3.E-05
F Study Area Wide Isophorone 6.2E+00 ug/kg 9.5E-04 2.1E-06 2.E-09 1.1E-06 1.E-09 2.5E-07 2.E-10 2.0E-01 2.5E-05 1.E-04 1.3E-05 6.E-05 2.9E-06 1.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.3E+01 ug/kg -- 4.5E-06 -- 2.3E-06 -- 5.3E-07 -- 5.0E-03 5.3E-05 1.E-02 2.7E-05 5.E-03 6.2E-06 1.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 8.4E+02 ug/kg 2.0E+00 2.9E-04 6.E-04 1.5E-04 3.E-04 3.4E-05 7.E-05 2.0E-05 3.4E-03 2.E+02 1.7E-03 9.E+01 3.9E-04 2.E+01
F Study Area Wide Total PCB Congeners 2.5E+06 pg/g NA 8.6E-04 -- 4.5E-04 -- 1.0E-04 -- NA 1.0E-02 -- 5.2E-03 -- 1.2E-03 --
F Study Area Wide Total PCBs, Adjusted 2.5E+06 pg/g 2.0E+00 8.5E-04 2.E-03 4.4E-04 9.E-04 9.9E-05 2.E-04 2.0E-05 9.9E-03 5.E+02 5.1E-03 3.E+02 1.2E-03 6.E+01
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 2.8E+00 pg/g 1.3E+05 9.7E-10 1.E-04 5.0E-10 7.E-05 1.1E-10 1.E-05 1.0E-09 1.1E-08 1.E+01 5.8E-09 6.E+00 1.3E-09 1.E+00
F Study Area Wide Total PCB TEQ 3.3E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.9E-10 8.E-05 1.3E-10 2.E-05 1.0E-09 1.3E-08 1.E+01 6.9E-09 7.E+00 1.6E-09 2.E+00

Total TEQ -- -- -- -- 3.E-04 -- 1.E-04 -- 3.E-05 -- -- 2.E+01 -- 1.E+01 -- 3.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 8.4E-02 ug/kg 1.7E+01 2.9E-08 5.E-07 1.5E-08 3.E-07 3.4E-09 6.E-08 3.0E-05 3.4E-07 1.E-02 1.7E-07 6.E-03 3.9E-08 1.E-03
F Study Area Wide alpha-Hexachlorocyclohexane 2.2E-02 ug/kg 6.3E+00 7.5E-09 5.E-08 3.9E-09 2.E-08 8.7E-10 6.E-09 8.0E-03 8.7E-08 1.E-05 4.5E-08 6.E-06 1.0E-08 1.E-06
F Study Area Wide beta-Hexachlorocyclohexane 1.1E-02 ug/kg 1.8E+00 3.9E-09 7.E-09 2.0E-09 4.E-09 4.6E-10 8.E-10 6.0E-04 4.6E-08 8.E-05 2.4E-08 4.E-05 5.4E-09 9.E-06
F Study Area Wide Dieldrin 1.7E+00 ug/kg 1.6E+01 5.7E-07 9.E-06 3.0E-07 5.E-06 6.7E-08 1.E-06 5.0E-05 6.7E-06 1.E-01 3.5E-06 7.E-02 7.8E-07 2.E-02
F Study Area Wide Endrin 1.6E-02 ug/kg -- 5.4E-09 -- 2.8E-09 -- 6.2E-10 -- 3.0E-04 6.2E-08 2.E-04 3.2E-08 1.E-04 7.3E-09 2.E-05
F Study Area Wide Endrin aldehyde 1.3E-03 ug/kg -- 4.5E-10 -- 2.3E-10 -- 5.3E-11 -- 3.0E-04 5.3E-09 2.E-05 2.7E-09 9.E-06 6.2E-10 2.E-06
F Study Area Wide Endrin ketone 2.0E-03 ug/kg -- 7.0E-10 -- 3.6E-10 -- 8.2E-11 -- 3.0E-04 8.2E-09 3.E-05 4.2E-09 1.E-05 9.5E-10 3.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 2.4E-02 ug/kg 1.1E+00 8.3E-09 9.E-09 4.3E-09 5.E-09 9.7E-10 1.E-09 3.0E-04 9.7E-08 3.E-04 5.0E-08 2.E-04 1.1E-08 4.E-05
F Study Area Wide Heptachlor epoxide 1.0E-01 ug/kg 9.1E+00 3.6E-08 3.E-07 1.9E-08 2.E-07 4.2E-09 4.E-08 1.3E-05 4.2E-07 3.E-02 2.2E-07 2.E-02 4.9E-08 4.E-03
F Study Area Wide Methoxychlor 1.2E+00 ug/kg -- 4.2E-07 -- 2.2E-07 -- 4.9E-08 -- 5.0E-03 4.9E-06 1.E-03 2.6E-06 5.E-04 5.8E-07 1.E-04
F Study Area Wide Total Chlordanes 8.9E+00 ug/kg 3.5E-01 3.1E-06 1.E-06 1.6E-06 6.E-07 3.6E-07 1.E-07 5.0E-04 3.6E-05 7.E-02 1.8E-05 4.E-02 4.2E-06 8.E-03
F Study Area Wide Total DDD 5.0E+01 ug/kg 2.4E-01 1.7E-05 4.E-06 8.9E-06 2.E-06 2.0E-06 5.E-07 5.0E-04 2.0E-04 4.E-01 1.0E-04 2.E-01 2.3E-05 5.E-02
F Study Area Wide Total DDE 9.4E+01 ug/kg 3.4E-01 3.2E-05 1.E-05 1.7E-05 6.E-06 3.8E-06 1.E-06 5.0E-04 3.8E-04 8.E-01 1.9E-04 4.E-01 4.4E-05 9.E-02
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TABLE 5-139
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 31 g/day

F Study Area Wide Total DDT 1.0E+01 ug/kg 3.4E-01 3.5E-06 1.E-06 1.8E-06 6.E-07 4.0E-07 1.E-07 5.0E-04 4.0E-05 8.E-02 2.1E-05 4.E-02 4.7E-06 9.E-03
F Study Area Wide Total Endosulfan 1.5E+00 ug/kg -- 5.0E-07 -- 2.6E-07 -- 5.9E-08 -- 6.0E-03 5.9E-06 1.E-03 3.0E-06 5.E-04 6.8E-07 1.E-04

Exposure Point Total 2.E-03 1.E-03 2.E-04

Notes:
a Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 0-12 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 0-12 for this species.
b Numbers presented are rounded values.  Sums calculated before rounding.  All risks were calculated using the linear model despite total risk estimate.
c Toxicity values for trivalent Chromium used to assess total Chromium.
d

e Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

Abbreviations:
-- = Not applicable.
CDI = Chronic Daily Intake.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
EPC = Exposure Point Concentration.
FZ = Fishing zone.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
pg/g = picograms per gram.
RfD = Reference Dose.
TEQ = Toxic Equivalents.
ug/kg = micrograms per kilogram.
WB = Whole body.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, 
Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion
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WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 4.E-02 4.E-02
WB FZ: RM 0 to 4 Antimony 4.E-03 4.E-03
WB FZ: RM 0 to 4 Arsenic, inorganic 4.E-02 4.E-02
WB FZ: RM 0 to 4 Cadmium 3.E-02 3.E-02
WB FZ: RM 0 to 4 Chromium 5.E-04
WB FZ: RM 0 to 4 Copper 2.E-02 2.E-02
WB FZ: RM 0 to 4 Lead --
WB FZ: RM 0 to 4 Manganese 2.E-02 2.E-02
WB FZ: RM 0 to 4 Mercury 3.E-01 3.E-01
WB FZ: RM 0 to 4 Nickel 1.E-02 1.E-02
WB FZ: RM 0 to 4 Selenium 3.E-02 3.E-02
WB FZ: RM 0 to 4 Silver 5.E-04 5.E-04
WB FZ: RM 0 to 4 Thallium 4.E-02 4.E-02 4.E-02
WB FZ: RM 0 to 4 Zinc 1.E-01 1.E-01
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 7.E-03 7.E-03
WB FZ: RM 0 to 4 Dibutyltin ion 8.E-03 8.E-03
WB FZ: RM 0 to 4 Tributyltin ion 1.E-02 1.E-02
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 3.E-05
WB FZ: RM 0 to 4 2-Methylnaphthalene 5.E-04 5.E-04
WB FZ: RM 0 to 4 Acenaphthene 3.E-04 3.E-04
WB FZ: RM 0 to 4 Acenaphthylene 1.E-05 1.E-05
WB FZ: RM 0 to 4 Anthracene 5.E-06
WB FZ: RM 0 to 4 Benzo(a)anthracene --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 5.E-06 5.E-06
WB FZ: RM 0 to 4 Benzo(k)fluoranthene --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
WB FZ: RM 0 to 4 Dibenzothiophene 2.E-05 2.E-05
WB FZ: RM 0 to 4 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB FZ: RM 0 to 4 Fluorene 1.E-04 1.E-04
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 0 to 4 Naphthalene 6.E-05 6.E-05
WB FZ: RM 0 to 4 Phenanthrene 1.E-04 1.E-04
WB FZ: RM 0 to 4 Pyrene 4.E-05 4.E-05

Total Carcinogenic PAHs --
WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 0 to 4 Benzoic acid 5.E-05
WB FZ: RM 0 to 4 Benzyl alcohol 7.E-05 7.E-05
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 5.E-03 5.E-03
WB FZ: RM 0 to 4 Dibenzofuran 4.E-05 4.E-05
WB FZ: RM 0 to 4 Hexachlorobenzene 1.E-03 1.E-03
WB FZ: RM 0 to 4 Hexachlorobutadiene 1.E-05 1.E-05
WB FZ: RM 0 to 4 Isophorone 1.E-05 1.E-05
WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 8.E-04 8.E-04 8.E-04
WB FZ: RM 0 to 4 Phenol ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA
WB FZ: RM 0 to 4 Total PCB Congeners --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 8.E+00 8.E+00
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 0 to 4 Total PCB TEQ 2.E+00 2.E+00
WB FZ: RM 0 to 4 Total TEQ 3.E+00 3.E+00
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 2.E-03 2.E-03
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane --
WB FZ: RM 0 to 4 Dieldrin 3.E-02 3.E-02
WB FZ: RM 0 to 4 Endrin 4.E-05 4.E-05
WB FZ: RM 0 to 4 Endrin aldehyde 1.E-05 1.E-05
WB FZ: RM 0 to 4 Endrin ketone 1.E-05 1.E-05
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
WB FZ: RM 0 to 4 Heptachlor 4.E-06 4.E-06
WB FZ: RM 0 to 4 Heptachlor epoxide 8.E-03 8.E-03
WB FZ: RM 0 to 4 Methoxychlor ND
WB FZ: RM 0 to 4 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 0 to 4 Total DDD 3.E-02 3.E-02
WB FZ: RM 0 to 4 Total DDE 1.E-01 1.E-01
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 0 to 4 Total DDT 4.E-04 4.E-04
WB FZ: RM 0 to 4 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Totalb 2.E-01 4.E-02 3.E-02 2.E-02 3.E-01 5.E-02 2.E-01 8.E+00 5.E-04 3.E+00
WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 6.E-02 6.E-02
WB FZ: RM 4 to 8 Antimony 7.E-03 7.E-03
WB FZ: RM 4 to 8 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 4 to 8 Cadmium 3.E-02 3.E-02
WB FZ: RM 4 to 8 Chromium 2.E-04
WB FZ: RM 4 to 8 Copper 1.E-02 1.E-02
WB FZ: RM 4 to 8 Lead --
WB FZ: RM 4 to 8 Manganese 2.E-02 2.E-02
WB FZ: RM 4 to 8 Mercury 3.E-01 3.E-01
WB FZ: RM 4 to 8 Nickel 1.E-02 1.E-02
WB FZ: RM 4 to 8 Selenium 4.E-02 4.E-02
WB FZ: RM 4 to 8 Silver 7.E-04 7.E-04
WB FZ: RM 4 to 8 Thallium 4.E-02 4.E-02 4.E-02
WB FZ: RM 4 to 8 Zinc 2.E-01 2.E-01
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 3.E-03 3.E-03
WB FZ: RM 4 to 8 Dibutyltin ion 3.E-03 3.E-03
WB FZ: RM 4 to 8 Tributyltin ion 9.E-03 9.E-03
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 8.E-05
WB FZ: RM 4 to 8 2-Methylnaphthalene 9.E-04 9.E-04
WB FZ: RM 4 to 8 Acenaphthene 9.E-04 9.E-04
WB FZ: RM 4 to 8 Acenaphthylene 3.E-05 3.E-05
WB FZ: RM 4 to 8 Anthracene 1.E-05
WB FZ: RM 4 to 8 Benzo(a)anthracene ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
WB FZ: RM 4 to 8 Dibenzothiophene 6.E-05 6.E-05
WB FZ: RM 4 to 8 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB FZ: RM 4 to 8 Fluorene 3.E-04 3.E-04
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 4 to 8 Naphthalene 2.E-04 2.E-04
WB FZ: RM 4 to 8 Phenanthrene 2.E-04 2.E-04
WB FZ: RM 4 to 8 Pyrene 1.E-04 1.E-04

Total Carcinogenic PAHs --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 5.E-05
WB FZ: RM 4 to 8 Benzyl alcohol 3.E-05 3.E-05
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 4.E-03 4.E-03
WB FZ: RM 4 to 8 Dibenzofuran 7.E-05 7.E-05
WB FZ: RM 4 to 8 Hexachlorobenzene 3.E-03 3.E-03
WB FZ: RM 4 to 8 Hexachlorobutadiene 1.E-04 1.E-04
WB FZ: RM 4 to 8 Isophorone 1.E-05 1.E-05
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 7.E-04 7.E-04 7.E-04
WB FZ: RM 4 to 8 Phenol ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA
WB FZ: RM 4 to 8 Total PCB Congeners --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 6.E+02 6.E+02
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB FZ: RM 4 to 8 Total PCB TEQ 5.E+01 5.E+01
WB FZ: RM 4 to 8 Total TEQ 5.E+01 5.E+01
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 2.E-03 2.E-03
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 3.E-06 3.E-06
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane --
WB FZ: RM 4 to 8 Dieldrin 3.E-02 3.E-02
WB FZ: RM 4 to 8 Endrin 5.E-05 5.E-05
WB FZ: RM 4 to 8 Endrin aldehyde ND
WB FZ: RM 4 to 8 Endrin ketone 1.E-06 1.E-06
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
WB FZ: RM 4 to 8 Heptachlor ND
WB FZ: RM 4 to 8 Heptachlor epoxide 6.E-03 6.E-03
WB FZ: RM 4 to 8 Methoxychlor ND
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 4 to 8 Total DDD 3.E-01 3.E-01
WB FZ: RM 4 to 8 Total DDE 3.E-01 3.E-01
WB FZ: RM 4 to 8 Total DDT 1.E-02 1.E-02
WB FZ: RM 4 to 8 Total Endosulfan 8.E-05 8.E-05 8.E-05 8.E-05

Exposure Point Total 2.E-01 2.E-02 3.E-02 1.E-02 3.E-01 5.E-02 7.E-01 6.E+02 9.E-04 5.E+01
WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 3.E-02 3.E-02
WB FZ: RM 8 to 12 Antimony ND
WB FZ: RM 8 to 12 Arsenic, inorganic 1.E-02 1.E-02
WB FZ: RM 8 to 12 Cadmium 4.E-02 4.E-02
WB FZ: RM 8 to 12 Chromium 2.E-04
WB FZ: RM 8 to 12 Copper 1.E-02 1.E-02
WB FZ: RM 8 to 12 Lead --
WB FZ: RM 8 to 12 Manganese 2.E-02 2.E-02
WB FZ: RM 8 to 12 Mercury 2.E-01 2.E-01
WB FZ: RM 8 to 12 Nickel 1.E-02 1.E-02
WB FZ: RM 8 to 12 Selenium 3.E-02 3.E-02
WB FZ: RM 8 to 12 Silver 3.E-04 3.E-04
WB FZ: RM 8 to 12 Thallium 8.E-03 8.E-03 8.E-03
WB FZ: RM 8 to 12 Zinc 2.E-01 2.E-01
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 4.E-02 4.E-02
WB FZ: RM 8 to 12 Dibutyltin ion 5.E-03 5.E-03
WB FZ: RM 8 to 12 Tributyltin ion 1.E-02 1.E-02
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 3.E-05
WB FZ: RM 8 to 12 2-Methylnaphthalene 5.E-04 5.E-04
WB FZ: RM 8 to 12 Acenaphthene 9.E-05 9.E-05
WB FZ: RM 8 to 12 Acenaphthylene 1.E-05 1.E-05
WB FZ: RM 8 to 12 Anthracene 4.E-06
WB FZ: RM 8 to 12 Benzo(a)anthracene ND
WB FZ: RM 8 to 12 Benzo(a)pyrene --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 9.E-06 9.E-06
WB FZ: RM 8 to 12 Benzo(k)fluoranthene --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene --
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Dibenzothiophene 2.E-04 2.E-04
WB FZ: RM 8 to 12 Fluoranthene ND
WB FZ: RM 8 to 12 Fluorene 4.E-05 4.E-05
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 8 to 12 Naphthalene 4.E-04 4.E-04
WB FZ: RM 8 to 12 Phenanthrene ND
WB FZ: RM 8 to 12 Pyrene 2.E-05 2.E-05

Total Carcinogenic PAHs --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 5.E-05
WB FZ: RM 8 to 12 Benzyl alcohol 3.E-05 3.E-05
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB FZ: RM 8 to 12 Dibenzofuran 1.E-05 1.E-05
WB FZ: RM 8 to 12 Hexachlorobenzene 2.E-03 2.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 2.E-05 2.E-05
WB FZ: RM 8 to 12 Isophorone ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 9.E-04 9.E-04 9.E-04
WB FZ: RM 8 to 12 Phenol 7.E-05 7.E-05 7.E-05
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA
WB FZ: RM 8 to 12 Total PCB Congeners --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 4.E+01 4.E+01
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 8 to 12 Total PCB TEQ 2.E+00 2.E+00
WB FZ: RM 8 to 12 Total TEQ 4.E+00 4.E+00
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 3.E-03 3.E-03
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane --
WB FZ: RM 8 to 12 Dieldrin 2.E-02 2.E-02
WB FZ: RM 8 to 12 Endrin 4.E-05 4.E-05
WB FZ: RM 8 to 12 Endrin aldehyde 3.E-06 3.E-06
WB FZ: RM 8 to 12 Endrin ketone 2.E-05 2.E-05
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Heptachlor 7.E-06 7.E-06
WB FZ: RM 8 to 12 Heptachlor epoxide 5.E-03 5.E-03
WB FZ: RM 8 to 12 Methoxychlor 6.E-07 6.E-07 6.E-07
WB FZ: RM 8 to 12 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 8 to 12 Total DDD 2.E-02 2.E-02
WB FZ: RM 8 to 12 Total DDE 7.E-02 7.E-02
WB FZ: RM 8 to 12 Total DDT 3.E-04 3.E-04
WB FZ: RM 8 to 12 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 2.E-01 1.E-02 4.E-02 1.E-02 3.E-01 4.E-02 1.E-01 4.E+01 5.E-04 4.E+00 7.E-05 6.E-07
WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 6.E-02 6.E-02
WB FZ: RM 3 to 6 Antimony ND
WB FZ: RM 3 to 6 Arsenic, inorganic 3.E-02 3.E-02
WB FZ: RM 3 to 6 Cadmium 5.E-02 5.E-02
WB FZ: RM 3 to 6 Chromium 6.E-04
WB FZ: RM 3 to 6 Copper 2.E-02 2.E-02
WB FZ: RM 3 to 6 Lead --
WB FZ: RM 3 to 6 Manganese 3.E-02 3.E-02
WB FZ: RM 3 to 6 Mercury 2.E-01 2.E-01
WB FZ: RM 3 to 6 Nickel 3.E-02 3.E-02
WB FZ: RM 3 to 6 Selenium 3.E-02 3.E-02
WB FZ: RM 3 to 6 Silver 1.E-03 1.E-03
WB FZ: RM 3 to 6 Thallium 3.E-02 3.E-02 3.E-02
WB FZ: RM 3 to 6 Zinc 2.E-01 2.E-01
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA
WB FZ: RM 3 to 6 Dibutyltin ion NA
WB FZ: RM 3 to 6 Tributyltin ion NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND
WB FZ: RM 3 to 6 Acenaphthene ND
WB FZ: RM 3 to 6 Acenaphthylene ND
WB FZ: RM 3 to 6 Anthracene ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND
WB FZ: RM 3 to 6 Dibenzothiophene NA
WB FZ: RM 3 to 6 Fluoranthene ND
WB FZ: RM 3 to 6 Fluorene ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 3 to 6 Naphthalene ND
WB FZ: RM 3 to 6 Phenanthrene ND
WB FZ: RM 3 to 6 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND
WB FZ: RM 3 to 6 Benzyl alcohol ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND
WB FZ: RM 3 to 6 Dibenzofuran ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND
WB FZ: RM 3 to 6 Isophorone ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND
WB FZ: RM 3 to 6 Phenol ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 2.E+02 2.E+02
WB FZ: RM 3 to 6 Total PCB Congeners --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 2.E+02 2.E+02
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB FZ: RM 3 to 6 Total PCB TEQ 8.E+00 8.E+00
WB FZ: RM 3 to 6 Total TEQ 1.E+01 1.E+01
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Dieldrin ND
WB FZ: RM 3 to 6 Endrin ND
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Endrin aldehyde ND
WB FZ: RM 3 to 6 Endrin ketone ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Heptachlor ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND
WB FZ: RM 3 to 6 Methoxychlor 4.E-04 4.E-04 4.E-04
WB FZ: RM 3 to 6 Total Chlordanes 2.E-02 2.E-02
WB FZ: RM 3 to 6 Total DDD 2.E-01 2.E-01
WB FZ: RM 3 to 6 Total DDE 2.E-01 2.E-01
WB FZ: RM 3 to 6 Total DDT 4.E-02 4.E-02
WB FZ: RM 3 to 6 Total Endosulfan ND

Exposure Point Total 2.E-01 4.E-02 5.E-02 2.E-02 3.E-01 6.E-02 5.E-01 2.E+02 1.E+01 4.E-04
WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 5.E-02 5.E-02
WB FZ: RM 6 to 9 Antimony ND
WB FZ: RM 6 to 9 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 6 to 9 Cadmium 3.E-02 3.E-02
WB FZ: RM 6 to 9 Chromium 3.E-04
WB FZ: RM 6 to 9 Copper 1.E-02 1.E-02
WB FZ: RM 6 to 9 Lead --
WB FZ: RM 6 to 9 Manganese 2.E-02 2.E-02
WB FZ: RM 6 to 9 Mercury 2.E-01 2.E-01
WB FZ: RM 6 to 9 Nickel 1.E-02 1.E-02
WB FZ: RM 6 to 9 Selenium 4.E-02 4.E-02
WB FZ: RM 6 to 9 Silver 2.E-03 2.E-03
WB FZ: RM 6 to 9 Thallium 1.E-02 1.E-02 1.E-02
WB FZ: RM 6 to 9 Zinc 2.E-01 2.E-01
WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA
WB FZ: RM 6 to 9 Dibutyltin ion NA
WB FZ: RM 6 to 9 Tributyltin ion NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 4.E-03 4.E-03
WB FZ: RM 6 to 9 Acenaphthene 6.E-04 6.E-04
WB FZ: RM 6 to 9 Acenaphthylene ND
WB FZ: RM 6 to 9 Anthracene ND
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Benzo(a)anthracene ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND
WB FZ: RM 6 to 9 Dibenzothiophene NA
WB FZ: RM 6 to 9 Fluoranthene ND
WB FZ: RM 6 to 9 Fluorene 6.E-04 6.E-04
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 6 to 9 Naphthalene 1.E-03 1.E-03
WB FZ: RM 6 to 9 Phenanthrene ND
WB FZ: RM 6 to 9 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND
WB FZ: RM 6 to 9 Benzyl alcohol ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND
WB FZ: RM 6 to 9 Dibenzofuran ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND
WB FZ: RM 6 to 9 Isophorone ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND
WB FZ: RM 6 to 9 Phenol ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 3.E+01 3.E+01
WB FZ: RM 6 to 9 Total PCB Congeners --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 3.E+01 3.E+01
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 6 to 9 Total PCB TEQ 3.E+00 3.E+00
WB FZ: RM 6 to 9 Total TEQ 6.E+00 6.E+00
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Dieldrin ND
WB FZ: RM 6 to 9 Endrin ND
WB FZ: RM 6 to 9 Endrin aldehyde ND
WB FZ: RM 6 to 9 Endrin ketone ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Heptachlor ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND
WB FZ: RM 6 to 9 Methoxychlor ND
WB FZ: RM 6 to 9 Total Chlordanes 2.E-02 2.E-02
WB FZ: RM 6 to 9 Total DDD 6.E-02 6.E-02
WB FZ: RM 6 to 9 Total DDE 1.E-01 1.E-01
WB FZ: RM 6 to 9 Total DDT ND
WB FZ: RM 6 to 9 Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 2.E-01 2.E-02 3.E-02 1.E-02 3.E-01 5.E-02 2.E-01 3.E+01 4.E-03 6.E+00
WB Study Area Wide Metals
WB Study Area Wide Aluminum 4.E-02 4.E-02
WB Study Area Wide Antimony 7.E-03 7.E-03
WB Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
WB Study Area Wide Cadmium 3.E-02 3.E-02
WB Study Area Wide Chromium 3.E-04
WB Study Area Wide Copper 1.E-02 1.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 2.E-02 2.E-02
WB Study Area Wide Mercury 2.E-01 2.E-01
WB Study Area Wide Nickel 2.E-02 2.E-02
WB Study Area Wide Selenium 3.E-02 3.E-02
WB Study Area Wide Silver 8.E-04 8.E-04
WB Study Area Wide Thallium 3.E-02 3.E-02 3.E-02
WB Study Area Wide Zinc 2.E-01 2.E-01
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 3.E-02 3.E-02
WB Study Area Wide Dibutyltin ion 6.E-03 6.E-03
WB Study Area Wide Tributyltin ion 1.E-02 1.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 5.E-05
WB Study Area Wide 2-Methylnaphthalene 1.E-03 1.E-03
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Acenaphthene 4.E-04 4.E-04
WB Study Area Wide Acenaphthylene 3.E-05 3.E-05
WB Study Area Wide Anthracene 6.E-06
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 9.E-06 9.E-06
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 2.E-04 2.E-04
WB Study Area Wide Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB Study Area Wide Fluorene 2.E-04 2.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 5.E-04 5.E-04
WB Study Area Wide Phenanthrene 2.E-04 2.E-04
WB Study Area Wide Pyrene 8.E-05 8.E-05

Total Carcinogenic PAHs --
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 5.E-05
WB Study Area Wide Benzyl alcohol 7.E-05 7.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 3.E-03 3.E-03
WB Study Area Wide Dibenzofuran 7.E-05 7.E-05
WB Study Area Wide Hexachlorobenzene 2.E-03 2.E-03
WB Study Area Wide Hexachlorobutadiene 1.E-04 1.E-04
WB Study Area Wide Isophorone 1.E-05 1.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 8.E-04 8.E-04 8.E-04
WB Study Area Wide Phenol 7.E-05 7.E-05 7.E-05
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.E+02 1.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 2.E+02 2.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB Study Area Wide Total PCB TEQ 1.E+01 1.E+01
WB Study Area Wide Total TEQ 1.E+01 1.E+01
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 2.E-03 2.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 3.E-05 3.E-05
WB Study Area Wide delta-Hexachlorocyclohexane --
WB Study Area Wide Dieldrin 2.E-02 2.E-02
WB Study Area Wide Endrin 4.E-05 4.E-05
WB Study Area Wide Endrin aldehyde 1.E-05 1.E-05
WB Study Area Wide Endrin ketone 2.E-05 2.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
WB Study Area Wide Heptachlor 5.E-06 5.E-06
WB Study Area Wide Heptachlor epoxide 6.E-03 6.E-03
WB Study Area Wide Methoxychlor 4.E-04 4.E-04 4.E-04
WB Study Area Wide Total Chlordanes 2.E-02 2.E-02
WB Study Area Wide Total DDD 1.E-01 1.E-01
WB Study Area Wide Total DDE 2.E-01 2.E-01
WB Study Area Wide Total DDT 2.E-02 2.E-02
WB Study Area Wide Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 2.E-01 3.E-02 3.E-02 1.E-02 3.E-01 5.E-02 4.E-01 2.E+02 1.E-03 1.E+01 7.E-05 4.E-04
F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 1.E-03 1.E-03
F FZ: RM 0 to 4 Arsenic, inorganic 3.E-02 3.E-02
F FZ: RM 0 to 4 Cadmium 2.E-03 2.E-03
F FZ: RM 0 to 4 Chromium ND
F FZ: RM 0 to 4 Copper 8.E-03 8.E-03
F FZ: RM 0 to 4 Lead --
F FZ: RM 0 to 4 Manganese 7.E-03 7.E-03
F FZ: RM 0 to 4 Mercury 3.E-01 3.E-01
F FZ: RM 0 to 4 Nickel 2.E-03 2.E-03
F FZ: RM 0 to 4 Selenium 3.E-02 3.E-02
F FZ: RM 0 to 4 Thallium 4.E-02 4.E-02 4.E-02
F FZ: RM 0 to 4 Zinc 5.E-02 5.E-02
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 5.E-04 5.E-04
F FZ: RM 0 to 4 Dibutyltin ion 2.E-03 2.E-03
F FZ: RM 0 to 4 Tributyltin ion 1.E-02 1.E-02
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 3.E-05
F FZ: RM 0 to 4 2-Methylnaphthalene 4.E-04 4.E-04
F FZ: RM 0 to 4 Acenaphthene 2.E-04 2.E-04
F FZ: RM 0 to 4 Acenaphthylene 1.E-05 1.E-05
F FZ: RM 0 to 4 Anthracene 5.E-06
F FZ: RM 0 to 4 Benzo(a)anthracene --
F FZ: RM 0 to 4 Benzo(b)fluoranthene --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 3.E-06 3.E-06
F FZ: RM 0 to 4 Benzo(k)fluoranthene --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
F FZ: RM 0 to 4 Dibenzothiophene 1.E-05 1.E-05
F FZ: RM 0 to 4 Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
F FZ: RM 0 to 4 Fluorene 6.E-05 6.E-05
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
F FZ: RM 0 to 4 Naphthalene 6.E-05 6.E-05
F FZ: RM 0 to 4 Phenanthrene 1.E-04 1.E-04
F FZ: RM 0 to 4 Pyrene 7.E-05 7.E-05

Total Carcinogenic PAHs --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 3.E-05 3.E-05
F FZ: RM 0 to 4 Dibenzofuran 3.E-05 3.E-05
F FZ: RM 0 to 4 Hexachlorobenzene 1.E-03 1.E-03
F FZ: RM 0 to 4 Hexachlorobutadiene 1.E-05 1.E-05
F FZ: RM 0 to 4 Isophorone 2.E-05 2.E-05
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 2.E-03 2.E-03 2.E-03
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA
F FZ: RM 0 to 4 Total PCB Congeners --
F FZ: RM 0 to 4 Total PCBs, Adjusted 6.E+00 6.E+00
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F FZ: RM 0 to 4 Total PCB TEQ 9.E-01 9.E-01

Total TEQ 2.E+00 2.E+00
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 1.E-03 1.E-03
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 1.E-05 1.E-05
F FZ: RM 0 to 4 Dieldrin 2.E-02 2.E-02
F FZ: RM 0 to 4 Endrin 3.E-05 3.E-05
F FZ: RM 0 to 4 Endrin aldehyde 5.E-06 5.E-06
F FZ: RM 0 to 4 Endrin ketone 1.E-05 1.E-05
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
F FZ: RM 0 to 4 Heptachlor epoxide 5.E-03 5.E-03
F FZ: RM 0 to 4 Methoxychlor ND
F FZ: RM 0 to 4 Total Chlordanes 1.E-02 1.E-02
F FZ: RM 0 to 4 Total DDD 2.E-02 2.E-02
F FZ: RM 0 to 4 Total DDE 8.E-02 8.E-02
F FZ: RM 0 to 4 Total DDT 1.E-03 1.E-03
F FZ: RM 0 to 4 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 9.E-02 3.E-02 3.E-03 8.E-03 4.E-01 3.E-02 2.E-01 6.E+00 4.E-04 2.E+00
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 1.E-03 1.E-03
F FZ: RM 4 to 8 Arsenic, inorganic 2.E-02 2.E-02
F FZ: RM 4 to 8 Cadmium 2.E-03 2.E-03
F FZ: RM 4 to 8 Chromium 2.E-04
F FZ: RM 4 to 8 Copper 5.E-03 5.E-03
F FZ: RM 4 to 8 Lead --
F FZ: RM 4 to 8 Manganese 9.E-03 9.E-03
F FZ: RM 4 to 8 Mercury 3.E-01 3.E-01
F FZ: RM 4 to 8 Nickel 9.E-03 9.E-03
F FZ: RM 4 to 8 Selenium 3.E-02 3.E-02
F FZ: RM 4 to 8 Thallium 7.E-03 7.E-03 7.E-03
F FZ: RM 4 to 8 Zinc 5.E-02 5.E-02
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 2.E-03 2.E-03
F FZ: RM 4 to 8 Dibutyltin ion 2.E-03 2.E-03
F FZ: RM 4 to 8 Tributyltin ion 1.E-02 1.E-02
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 4.E-05
F FZ: RM 4 to 8 2-Methylnaphthalene 4.E-04 4.E-04
F FZ: RM 4 to 8 Acenaphthene 7.E-04 7.E-04
F FZ: RM 4 to 8 Acenaphthylene 3.E-05 3.E-05
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Anthracene 1.E-05
F FZ: RM 4 to 8 Benzo(a)anthracene ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
F FZ: RM 4 to 8 Dibenzothiophene 4.E-05 4.E-05
F FZ: RM 4 to 8 Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
F FZ: RM 4 to 8 Fluorene 2.E-04 2.E-04
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 4 to 8 Naphthalene 2.E-04 2.E-04
F FZ: RM 4 to 8 Phenanthrene 2.E-04 2.E-04
F FZ: RM 4 to 8 Pyrene 6.E-05 6.E-05

Total Carcinogenic PAHs --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 3.E-05 3.E-05
F FZ: RM 4 to 8 Dibenzofuran 4.E-05 4.E-05
F FZ: RM 4 to 8 Hexachlorobenzene 2.E-03 2.E-03
F FZ: RM 4 to 8 Hexachlorobutadiene 8.E-05 8.E-05
F FZ: RM 4 to 8 Isophorone 2.E-05 2.E-05
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 1.E-03 1.E-03 1.E-03
F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA
F FZ: RM 4 to 8 Total PCB Congeners --
F FZ: RM 4 to 8 Total PCBs, Adjusted 5.E+02 5.E+02
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 2.E+00 2.E+00
F FZ: RM 4 to 8 Total PCB TEQ 8.E+00 8.E+00

Total TEQ 1.E+01 1.E+01
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 2.E-03 2.E-03
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 2.E-05 2.E-05
F FZ: RM 4 to 8 Dieldrin 2.E-02 2.E-02
F FZ: RM 4 to 8 Endrin 3.E-05 3.E-05
F FZ: RM 4 to 8 Endrin aldehyde ND
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Endrin ketone 2.E-06 2.E-06
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
F FZ: RM 4 to 8 Heptachlor epoxide 5.E-03 5.E-03
F FZ: RM 4 to 8 Methoxychlor ND
F FZ: RM 4 to 8 Total Chlordanes 1.E-02 1.E-02
F FZ: RM 4 to 8 Total DDD 2.E-01 2.E-01
F FZ: RM 4 to 8 Total DDE 2.E-01 2.E-01
F FZ: RM 4 to 8 Total DDT 4.E-02 4.E-02
F FZ: RM 4 to 8 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 6.E-02 2.E-02 2.E-03 5.E-03 4.E-01 4.E-02 5.E-01 5.E+02 4.E-04 1.E+01
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 7.E-04 7.E-04
F FZ: RM 8 to 12 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 8 to 12 Cadmium 3.E-03 3.E-03
F FZ: RM 8 to 12 Chromium ND
F FZ: RM 8 to 12 Copper 7.E-03 7.E-03
F FZ: RM 8 to 12 Lead --
F FZ: RM 8 to 12 Manganese 8.E-03 8.E-03
F FZ: RM 8 to 12 Mercury 3.E-01 3.E-01
F FZ: RM 8 to 12 Nickel 1.E-03 1.E-03
F FZ: RM 8 to 12 Selenium 2.E-02 2.E-02
F FZ: RM 8 to 12 Thallium 1.E-02 1.E-02 1.E-02
F FZ: RM 8 to 12 Zinc 4.E-02 4.E-02
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND
F FZ: RM 8 to 12 Dibutyltin ion 1.E-02 1.E-02
F FZ: RM 8 to 12 Tributyltin ion 2.E-02 2.E-02
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 2.E-05
F FZ: RM 8 to 12 2-Methylnaphthalene 3.E-04 3.E-04
F FZ: RM 8 to 12 Acenaphthene 5.E-05 5.E-05
F FZ: RM 8 to 12 Acenaphthylene 1.E-05 1.E-05
F FZ: RM 8 to 12 Anthracene 3.E-06
F FZ: RM 8 to 12 Benzo(a)anthracene ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND
F FZ: RM 8 to 12 Dibenzothiophene 5.E-06 5.E-06
F FZ: RM 8 to 12 Fluoranthene ND
F FZ: RM 8 to 12 Fluorene 2.E-05 2.E-05
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 8 to 12 Naphthalene ND
F FZ: RM 8 to 12 Phenanthrene ND
F FZ: RM 8 to 12 Pyrene 2.E-05 2.E-05

Total Carcinogenic PAHs --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 3.E-05 3.E-05
F FZ: RM 8 to 12 Dibenzofuran 7.E-06 7.E-06
F FZ: RM 8 to 12 Hexachlorobenzene 1.E-03 1.E-03
F FZ: RM 8 to 12 Hexachlorobutadiene 1.E-05 1.E-05
F FZ: RM 8 to 12 Isophorone ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 1.E-03 1.E-03 1.E-03
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA
F FZ: RM 8 to 12 Total PCB Congeners --
F FZ: RM 8 to 12 Total PCBs, Adjusted 2.E+01 2.E+01
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F FZ: RM 8 to 12 Total PCB TEQ 1.E+00 1.E+00

Total TEQ 2.E+00 2.E+00
F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 2.E-03 2.E-03
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.E-05 1.E-05
F FZ: RM 8 to 12 Dieldrin 1.E-02 1.E-02
F FZ: RM 8 to 12 Endrin 3.E-05 3.E-05
F FZ: RM 8 to 12 Endrin aldehyde 2.E-06 2.E-06
F FZ: RM 8 to 12 Endrin ketone ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F FZ: RM 8 to 12 Heptachlor epoxide 3.E-03 3.E-03
F FZ: RM 8 to 12 Methoxychlor 6.E-07 6.E-07 6.E-07
F FZ: RM 8 to 12 Total Chlordanes 9.E-03 9.E-03
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Total DDD 2.E-02 2.E-02
F FZ: RM 8 to 12 Total DDE 5.E-02 5.E-02
F FZ: RM 8 to 12 Total DDT 9.E-04 9.E-04
F FZ: RM 8 to 12 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 6.E-02 1.E-02 3.E-03 7.E-03 3.E-01 2.E-02 1.E-01 2.E+01 3.E-04 2.E+00 6.E-07
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 1.E-03 1.E-03
F FZ: RM 3 to 6 Arsenic, inorganic 2.E-02 2.E-02
F FZ: RM 3 to 6 Cadmium 2.E-03 2.E-03
F FZ: RM 3 to 6 Chromium 5.E-04
F FZ: RM 3 to 6 Copper 4.E-03 4.E-03
F FZ: RM 3 to 6 Lead --
F FZ: RM 3 to 6 Manganese 1.E-03 1.E-03
F FZ: RM 3 to 6 Mercury 9.E-01 9.E-01
F FZ: RM 3 to 6 Nickel 2.E-03 2.E-03
F FZ: RM 3 to 6 Selenium ND
F FZ: RM 3 to 6 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 3 to 6 Zinc 5.E-02 5.E-02
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA
F FZ: RM 3 to 6 Dibutyltin ion NA
F FZ: RM 3 to 6 Tributyltin ion NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA
F FZ: RM 3 to 6 Acenaphthene NA
F FZ: RM 3 to 6 Acenaphthylene NA
F FZ: RM 3 to 6 Anthracene NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA
F FZ: RM 3 to 6 Dibenzothiophene NA
F FZ: RM 3 to 6 Fluoranthene NA
F FZ: RM 3 to 6 Fluorene NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Naphthalene NA
F FZ: RM 3 to 6 Phenanthrene NA
F FZ: RM 3 to 6 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA
F FZ: RM 3 to 6 Dibenzofuran NA
F FZ: RM 3 to 6 Hexachlorobenzene ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND
F FZ: RM 3 to 6 Isophorone NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 2.E+01 2.E+01
F FZ: RM 3 to 6 Total PCB Congeners NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA
F FZ: RM 3 to 6 Total PCB TEQ NA

Total TEQ --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Dieldrin ND
F FZ: RM 3 to 6 Endrin ND
F FZ: RM 3 to 6 Endrin aldehyde ND
F FZ: RM 3 to 6 Endrin ketone ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Heptachlor epoxide ND
F FZ: RM 3 to 6 Methoxychlor 7.E-04 7.E-04 7.E-04
F FZ: RM 3 to 6 Total Chlordanes 1.E-02 1.E-02
F FZ: RM 3 to 6 Total DDD 4.E-02 4.E-02
F FZ: RM 3 to 6 Total DDE 1.E-01 1.E-01
F FZ: RM 3 to 6 Total DDT 6.E-02 6.E-02
F FZ: RM 3 to 6 Total Endosulfan 6.E-04 6.E-04 6.E-04 6.E-04

Exposure Point Total 7.E-02 2.E-02 2.E-03 4.E-03 9.E-01 3.E-03 3.E-01 7.E-04 7.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 20 of 25



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 9.E-04 9.E-04
F FZ: RM 6 to 9 Arsenic, inorganic 2.E-02 2.E-02
F FZ: RM 6 to 9 Cadmium 4.E-03 4.E-03
F FZ: RM 6 to 9 Chromium ND
F FZ: RM 6 to 9 Copper 6.E-03 6.E-03
F FZ: RM 6 to 9 Lead --
F FZ: RM 6 to 9 Manganese 1.E-03 1.E-03
F FZ: RM 6 to 9 Mercury 5.E-01 5.E-01
F FZ: RM 6 to 9 Nickel 1.E-03 1.E-03
F FZ: RM 6 to 9 Selenium ND
F FZ: RM 6 to 9 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 6 to 9 Zinc 4.E-02 4.E-02
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA
F FZ: RM 6 to 9 Dibutyltin ion NA
F FZ: RM 6 to 9 Tributyltin ion NA
F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA
F FZ: RM 6 to 9 Acenaphthene NA
F FZ: RM 6 to 9 Acenaphthylene NA
F FZ: RM 6 to 9 Anthracene NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA
F FZ: RM 6 to 9 Dibenzothiophene NA
F FZ: RM 6 to 9 Fluoranthene NA
F FZ: RM 6 to 9 Fluorene NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 6 to 9 Naphthalene NA
F FZ: RM 6 to 9 Phenanthrene NA
F FZ: RM 6 to 9 Pyrene NA

Total Carcinogenic PAHs --
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA
F FZ: RM 6 to 9 Dibenzofuran NA
F FZ: RM 6 to 9 Hexachlorobenzene 8.E-02 8.E-02
F FZ: RM 6 to 9 Hexachlorobutadiene ND
F FZ: RM 6 to 9 Isophorone NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 3.E+01 3.E+01
F FZ: RM 6 to 9 Total PCB Congeners NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA
F FZ: RM 6 to 9 Total PCB TEQ NA

Total TEQ --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Dieldrin ND
F FZ: RM 6 to 9 Endrin ND
F FZ: RM 6 to 9 Endrin aldehyde ND
F FZ: RM 6 to 9 Endrin ketone ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Heptachlor epoxide ND
F FZ: RM 6 to 9 Methoxychlor ND
F FZ: RM 6 to 9 Total Chlordanes ND
F FZ: RM 6 to 9 Total DDD 7.E-02 7.E-02
F FZ: RM 6 to 9 Total DDE 9.E-02 9.E-02
F FZ: RM 6 to 9 Total DDT ND
F FZ: RM 6 to 9 Total Endosulfan ND

Exposure Point Total 6.E-02 2.E-02 4.E-03 6.E-03 5.E-01 1.E-03 3.E-01
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Metals
F Study Area Wide Aluminum 9.E-04 9.E-04
F Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
F Study Area Wide Cadmium 2.E-03 2.E-03
F Study Area Wide Chromium 5.E-04
F Study Area Wide Copper 6.E-03 6.E-03
F Study Area Wide Lead --
F Study Area Wide Manganese 9.E-03 9.E-03
F Study Area Wide Mercury 7.E-01 7.E-01
F Study Area Wide Nickel 4.E-03 4.E-03
F Study Area Wide Selenium 3.E-02 3.E-02
F Study Area Wide Thallium 2.E-02 2.E-02 2.E-02
F Study Area Wide Zinc 4.E-02 4.E-02
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 2.E-03 2.E-03
F Study Area Wide Dibutyltin ion 1.E-02 1.E-02
F Study Area Wide Tributyltin ion 1.E-02 1.E-02
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 3.E-05
F Study Area Wide 2-Methylnaphthalene 4.E-04 4.E-04
F Study Area Wide Acenaphthene 3.E-04 3.E-04
F Study Area Wide Acenaphthylene 2.E-05 2.E-05
F Study Area Wide Anthracene 9.E-06
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 3.E-06 3.E-06
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 2.E-05 2.E-05
F Study Area Wide Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
F Study Area Wide Fluorene 9.E-05 9.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 2.E-04 2.E-04
F Study Area Wide Phenanthrene 1.E-04 1.E-04
F Study Area Wide Pyrene 5.E-05 5.E-05

Total Carcinogenic PAHs --
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 3.E-05 3.E-05
F Study Area Wide Dibenzofuran 3.E-05 3.E-05
F Study Area Wide Hexachlorobenzene 3.E-02 3.E-02
F Study Area Wide Hexachlorobutadiene 7.E-05 7.E-05
F Study Area Wide Isophorone 2.E-05 2.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.E-03 1.E-03 1.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 3.E+01 3.E+01
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 3.E+02 3.E+02
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 2.E+00 2.E+00
F Study Area Wide Total PCB TEQ 5.E+00 5.E+00

Total TEQ 7.E+00 7.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 2.E-03 2.E-03
F Study Area Wide alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F Study Area Wide beta-Hexachlorocyclohexane 1.E-05 1.E-05
F Study Area Wide Dieldrin 2.E-02 2.E-02
F Study Area Wide Endrin 3.E-05 3.E-05
F Study Area Wide Endrin aldehyde 5.E-06 5.E-06
F Study Area Wide Endrin ketone 1.E-05 1.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F Study Area Wide Heptachlor epoxide 4.E-03 4.E-03
F Study Area Wide Methoxychlor 7.E-04 7.E-04 7.E-04
F Study Area Wide Total Chlordanes 1.E-02 1.E-02
F Study Area Wide Total DDD 1.E-01 1.E-01
F Study Area Wide Total DDE 1.E-01 1.E-01
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TABLE 5-140.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Total DDT 2.E-02 2.E-02
F Study Area Wide Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 6.E-02 2.E-02 3.E-03 6.E-03 7.E-01 3.E-02 3.E-01 3.E+02 4.E-04 7.E+00 7.E-04

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FZ = Fishing zone.
g/day = Grams per day.

ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.   
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 3.E-02 3.E-02
WB FZ: RM 0 to 4 Antimony 3.E-03 3.E-03
WB FZ: RM 0 to 4 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 0 to 4 Cadmium 3.E-02 3.E-02
WB FZ: RM 0 to 4 Chromium 3.E-04
WB FZ: RM 0 to 4 Copper 1.E-02 1.E-02
WB FZ: RM 0 to 4 Lead --
WB FZ: RM 0 to 4 Manganese 2.E-02 2.E-02
WB FZ: RM 0 to 4 Mercury 2.E-01 2.E-01
WB FZ: RM 0 to 4 Nickel 1.E-02 1.E-02
WB FZ: RM 0 to 4 Selenium 3.E-02 3.E-02
WB FZ: RM 0 to 4 Silver 4.E-04 4.E-04
WB FZ: RM 0 to 4 Thallium 2.E-02 2.E-02 2.E-02
WB FZ: RM 0 to 4 Zinc 1.E-01 1.E-01
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 4.E-03 4.E-03
WB FZ: RM 0 to 4 Dibutyltin ion 4.E-03 4.E-03
WB FZ: RM 0 to 4 Tributyltin ion 8.E-03 8.E-03
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 3.E-05
WB FZ: RM 0 to 4 2-Methylnaphthalene 4.E-04 4.E-04
WB FZ: RM 0 to 4 Acenaphthene 2.E-04 2.E-04
WB FZ: RM 0 to 4 Acenaphthylene 7.E-06 7.E-06
WB FZ: RM 0 to 4 Anthracene 3.E-06
WB FZ: RM 0 to 4 Benzo(a)anthracene --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 4.E-06 4.E-06
WB FZ: RM 0 to 4 Benzo(k)fluoranthene --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
WB FZ: RM 0 to 4 Dibenzothiophene 1.E-05 1.E-05
WB FZ: RM 0 to 4 Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
WB FZ: RM 0 to 4 Fluorene 9.E-05 9.E-05
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 0 to 4 Naphthalene 6.E-05 6.E-05
WB FZ: RM 0 to 4 Phenanthrene 8.E-05 8.E-05

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 0 to 4 Pyrene 3.E-05 3.E-05
Total Carcinogenic PAHs --

WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 5.E-05
WB FZ: RM 0 to 4 Benzyl alcohol 5.E-05 5.E-05
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB FZ: RM 0 to 4 Dibenzofuran 2.E-05 2.E-05
WB FZ: RM 0 to 4 Hexachlorobenzene 1.E-03 1.E-03
WB FZ: RM 0 to 4 Hexachlorobutadiene 1.E-05 1.E-05
WB FZ: RM 0 to 4 Isophorone 1.E-05 1.E-05
WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 8.E-04 8.E-04 8.E-04
WB FZ: RM 0 to 4 Phenol ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA
WB FZ: RM 0 to 4 Total PCB Congeners --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 8.E+00 8.E+00
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB FZ: RM 0 to 4 Total PCB TEQ 1.E+00 1.E+00
WB FZ: RM 0 to 4 Total TEQ 3.E+00 3.E+00
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 1.E-03 1.E-03
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane --
WB FZ: RM 0 to 4 Dieldrin 2.E-02 2.E-02
WB FZ: RM 0 to 4 Endrin 4.E-05 4.E-05
WB FZ: RM 0 to 4 Endrin aldehyde 7.E-06 7.E-06
WB FZ: RM 0 to 4 Endrin ketone 5.E-06 5.E-06
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
WB FZ: RM 0 to 4 Heptachlor 4.E-06 4.E-06
WB FZ: RM 0 to 4 Heptachlor epoxide 7.E-03 7.E-03
WB FZ: RM 0 to 4 Methoxychlor ND
WB FZ: RM 0 to 4 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 0 to 4 Total DDD 3.E-02 3.E-02
WB FZ: RM 0 to 4 Total DDE 8.E-02 8.E-02
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 0 to 4 Total DDT 3.E-04 3.E-04
WB FZ: RM 0 to 4 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Totalb 2.E-01 3.E-02 3.E-02 1.E-02 3.E-01 4.E-02 2.E-01 8.E+00 4.E-04 3.E+00
WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 4.E-02 4.E-02
WB FZ: RM 4 to 8 Antimony 5.E-03 5.E-03
WB FZ: RM 4 to 8 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 4 to 8 Cadmium 3.E-02 3.E-02
WB FZ: RM 4 to 8 Chromium 2.E-04
WB FZ: RM 4 to 8 Copper 1.E-02 1.E-02
WB FZ: RM 4 to 8 Lead --
WB FZ: RM 4 to 8 Manganese 2.E-02 2.E-02
WB FZ: RM 4 to 8 Mercury 2.E-01 2.E-01
WB FZ: RM 4 to 8 Nickel 1.E-02 1.E-02
WB FZ: RM 4 to 8 Selenium 3.E-02 3.E-02
WB FZ: RM 4 to 8 Silver 6.E-04 6.E-04
WB FZ: RM 4 to 8 Thallium 2.E-02 2.E-02 2.E-02
WB FZ: RM 4 to 8 Zinc 1.E-01 1.E-01
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 2.E-03 2.E-03
WB FZ: RM 4 to 8 Dibutyltin ion 2.E-03 2.E-03
WB FZ: RM 4 to 8 Tributyltin ion 8.E-03 8.E-03
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 6.E-05
WB FZ: RM 4 to 8 2-Methylnaphthalene 7.E-04 7.E-04
WB FZ: RM 4 to 8 Acenaphthene 5.E-04 5.E-04
WB FZ: RM 4 to 8 Acenaphthylene 2.E-05 2.E-05
WB FZ: RM 4 to 8 Anthracene 8.E-06
WB FZ: RM 4 to 8 Benzo(a)anthracene ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
WB FZ: RM 4 to 8 Dibenzothiophene 3.E-05 3.E-05
WB FZ: RM 4 to 8 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
WB FZ: RM 4 to 8 Fluorene 2.E-04 2.E-04
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 4 to 8 Naphthalene 1.E-04 1.E-04
WB FZ: RM 4 to 8 Phenanthrene 2.E-04 2.E-04
WB FZ: RM 4 to 8 Pyrene 6.E-05 6.E-05

Total Carcinogenic PAHs --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 5.E-05
WB FZ: RM 4 to 8 Benzyl alcohol 3.E-05 3.E-05
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 3.E-03 3.E-03
WB FZ: RM 4 to 8 Dibenzofuran 6.E-05 6.E-05
WB FZ: RM 4 to 8 Hexachlorobenzene 2.E-03 2.E-03
WB FZ: RM 4 to 8 Hexachlorobutadiene 9.E-05 9.E-05
WB FZ: RM 4 to 8 Isophorone 1.E-05 1.E-05
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 7.E-04 7.E-04 7.E-04
WB FZ: RM 4 to 8 Phenol ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA
WB FZ: RM 4 to 8 Total PCB Congeners --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 2.E+02 2.E+02
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB FZ: RM 4 to 8 Total PCB TEQ 2.E+01 2.E+01
WB FZ: RM 4 to 8 Total TEQ 2.E+01 2.E+01
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 2.E-03 2.E-03
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 2.E-05 2.E-05
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane --
WB FZ: RM 4 to 8 Dieldrin 2.E-02 2.E-02
WB FZ: RM 4 to 8 Endrin 4.E-05 4.E-05
WB FZ: RM 4 to 8 Endrin aldehyde ND
WB FZ: RM 4 to 8 Endrin ketone 1.E-06 1.E-06
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
WB FZ: RM 4 to 8 Heptachlor ND
WB FZ: RM 4 to 8 Heptachlor epoxide 5.E-03 5.E-03
WB FZ: RM 4 to 8 Methoxychlor ND
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 4 to 8 Total DDD 2.E-01 2.E-01
WB FZ: RM 4 to 8 Total DDE 2.E-01 2.E-01
WB FZ: RM 4 to 8 Total DDT 8.E-03 8.E-03
WB FZ: RM 4 to 8 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 2.E-01 2.E-02 3.E-02 1.E-02 3.E-01 4.E-02 5.E-01 2.E+02 7.E-04 2.E+01
WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 3.E-02 3.E-02
WB FZ: RM 8 to 12 Antimony ND
WB FZ: RM 8 to 12 Arsenic, inorganic 1.E-02 1.E-02
WB FZ: RM 8 to 12 Cadmium 2.E-02 2.E-02
WB FZ: RM 8 to 12 Chromium 2.E-04
WB FZ: RM 8 to 12 Copper 1.E-02 1.E-02
WB FZ: RM 8 to 12 Lead --
WB FZ: RM 8 to 12 Manganese 2.E-02 2.E-02
WB FZ: RM 8 to 12 Mercury 2.E-01 2.E-01
WB FZ: RM 8 to 12 Nickel 9.E-03 9.E-03
WB FZ: RM 8 to 12 Selenium 3.E-02 3.E-02
WB FZ: RM 8 to 12 Silver 3.E-04 3.E-04
WB FZ: RM 8 to 12 Thallium 6.E-03 6.E-03 6.E-03
WB FZ: RM 8 to 12 Zinc 1.E-01 1.E-01
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 2.E-02 2.E-02
WB FZ: RM 8 to 12 Dibutyltin ion 3.E-03 3.E-03
WB FZ: RM 8 to 12 Tributyltin ion 1.E-02 1.E-02
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 2.E-05
WB FZ: RM 8 to 12 2-Methylnaphthalene 4.E-04 4.E-04
WB FZ: RM 8 to 12 Acenaphthene 6.E-05 6.E-05
WB FZ: RM 8 to 12 Acenaphthylene 8.E-06 8.E-06
WB FZ: RM 8 to 12 Anthracene 2.E-06
WB FZ: RM 8 to 12 Benzo(a)anthracene ND
WB FZ: RM 8 to 12 Benzo(a)pyrene --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 4.E-06 4.E-06
WB FZ: RM 8 to 12 Benzo(k)fluoranthene --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 5 of 25



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Dibenzothiophene 9.E-05 9.E-05
WB FZ: RM 8 to 12 Fluoranthene ND
WB FZ: RM 8 to 12 Fluorene 3.E-05 3.E-05
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 8 to 12 Naphthalene 1.E-04 1.E-04
WB FZ: RM 8 to 12 Phenanthrene ND
WB FZ: RM 8 to 12 Pyrene 1.E-05 1.E-05

Total Carcinogenic PAHs --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 3.E-05
WB FZ: RM 8 to 12 Benzyl alcohol 3.E-05 3.E-05
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 9.E-04 9.E-04
WB FZ: RM 8 to 12 Dibenzofuran 1.E-05 1.E-05
WB FZ: RM 8 to 12 Hexachlorobenzene 2.E-03 2.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 1.E-05 1.E-05
WB FZ: RM 8 to 12 Isophorone ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 8.E-04 8.E-04 8.E-04
WB FZ: RM 8 to 12 Phenol 7.E-05 7.E-05 7.E-05
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA
WB FZ: RM 8 to 12 Total PCB Congeners --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 8 to 12 Total PCB TEQ 2.E+00 2.E+00
WB FZ: RM 8 to 12 Total TEQ 3.E+00 3.E+00
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 2.E-03 2.E-03
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane --
WB FZ: RM 8 to 12 Dieldrin 2.E-02 2.E-02
WB FZ: RM 8 to 12 Endrin 3.E-05 3.E-05
WB FZ: RM 8 to 12 Endrin aldehyde 3.E-06 3.E-06
WB FZ: RM 8 to 12 Endrin ketone 1.E-05 1.E-05
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 6 of 25



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Heptachlor 7.E-06 7.E-06
WB FZ: RM 8 to 12 Heptachlor epoxide 4.E-03 4.E-03
WB FZ: RM 8 to 12 Methoxychlor 6.E-07 6.E-07 6.E-07
WB FZ: RM 8 to 12 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 8 to 12 Total DDD 2.E-02 2.E-02
WB FZ: RM 8 to 12 Total DDE 6.E-02 6.E-02
WB FZ: RM 8 to 12 Total DDT 2.E-04 2.E-04
WB FZ: RM 8 to 12 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 1.E-01 1.E-02 2.E-02 1.E-02 2.E-01 4.E-02 1.E-01 2.E+01 4.E-04 3.E+00 7.E-05 6.E-07
WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 5.E-02 5.E-02
WB FZ: RM 3 to 6 Antimony ND
WB FZ: RM 3 to 6 Arsenic, inorganic 3.E-02 3.E-02
WB FZ: RM 3 to 6 Cadmium 4.E-02 4.E-02
WB FZ: RM 3 to 6 Chromium 5.E-04
WB FZ: RM 3 to 6 Copper 1.E-02 1.E-02
WB FZ: RM 3 to 6 Lead --
WB FZ: RM 3 to 6 Manganese 2.E-02 2.E-02
WB FZ: RM 3 to 6 Mercury 2.E-01 2.E-01
WB FZ: RM 3 to 6 Nickel 2.E-02 2.E-02
WB FZ: RM 3 to 6 Selenium 3.E-02 3.E-02
WB FZ: RM 3 to 6 Silver 8.E-04 8.E-04
WB FZ: RM 3 to 6 Thallium 3.E-02 3.E-02 3.E-02
WB FZ: RM 3 to 6 Zinc 1.E-01 1.E-01
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA
WB FZ: RM 3 to 6 Dibutyltin ion NA
WB FZ: RM 3 to 6 Tributyltin ion NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND
WB FZ: RM 3 to 6 Acenaphthene ND
WB FZ: RM 3 to 6 Acenaphthylene ND
WB FZ: RM 3 to 6 Anthracene ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND
WB FZ: RM 3 to 6 Dibenzothiophene NA
WB FZ: RM 3 to 6 Fluoranthene ND
WB FZ: RM 3 to 6 Fluorene ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 3 to 6 Naphthalene ND
WB FZ: RM 3 to 6 Phenanthrene ND
WB FZ: RM 3 to 6 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND
WB FZ: RM 3 to 6 Benzyl alcohol ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND
WB FZ: RM 3 to 6 Dibenzofuran ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND
WB FZ: RM 3 to 6 Isophorone ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND
WB FZ: RM 3 to 6 Phenol ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 6.E+01 6.E+01
WB FZ: RM 3 to 6 Total PCB Congeners --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 7.E+01 7.E+01
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 3 to 6 Total PCB TEQ 4.E+00 4.E+00
WB FZ: RM 3 to 6 Total TEQ 6.E+00 6.E+00
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Dieldrin ND
WB FZ: RM 3 to 6 Endrin ND
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Endrin aldehyde ND
WB FZ: RM 3 to 6 Endrin ketone ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Heptachlor ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND
WB FZ: RM 3 to 6 Methoxychlor 4.E-04 4.E-04 4.E-04
WB FZ: RM 3 to 6 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 3 to 6 Total DDD 8.E-02 8.E-02
WB FZ: RM 3 to 6 Total DDE 1.E-01 1.E-01
WB FZ: RM 3 to 6 Total DDT 2.E-02 2.E-02
WB FZ: RM 3 to 6 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 2.E-01 3.E-02 4.E-02 1.E-02 3.E-01 5.E-02 3.E-01 7.E+01 6.E+00 4.E-04
WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 4.E-02 4.E-02
WB FZ: RM 6 to 9 Antimony ND
WB FZ: RM 6 to 9 Arsenic, inorganic 2.E-02 2.E-02
WB FZ: RM 6 to 9 Cadmium 3.E-02 3.E-02
WB FZ: RM 6 to 9 Chromium 2.E-04
WB FZ: RM 6 to 9 Copper 1.E-02 1.E-02
WB FZ: RM 6 to 9 Lead --
WB FZ: RM 6 to 9 Manganese 2.E-02 2.E-02
WB FZ: RM 6 to 9 Mercury 2.E-01 2.E-01
WB FZ: RM 6 to 9 Nickel 1.E-02 1.E-02
WB FZ: RM 6 to 9 Selenium 3.E-02 3.E-02
WB FZ: RM 6 to 9 Silver 1.E-03 1.E-03
WB FZ: RM 6 to 9 Thallium 1.E-02 1.E-02 1.E-02
WB FZ: RM 6 to 9 Zinc 2.E-01 2.E-01
WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA
WB FZ: RM 6 to 9 Dibutyltin ion NA
WB FZ: RM 6 to 9 Tributyltin ion NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 3.E-03 3.E-03
WB FZ: RM 6 to 9 Acenaphthene 4.E-04 4.E-04
WB FZ: RM 6 to 9 Acenaphthylene ND
WB FZ: RM 6 to 9 Anthracene ND
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Benzo(a)anthracene ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND
WB FZ: RM 6 to 9 Dibenzothiophene NA
WB FZ: RM 6 to 9 Fluoranthene ND
WB FZ: RM 6 to 9 Fluorene 3.E-04 3.E-04
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 6 to 9 Naphthalene 9.E-04 9.E-04
WB FZ: RM 6 to 9 Phenanthrene ND
WB FZ: RM 6 to 9 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND
WB FZ: RM 6 to 9 Benzyl alcohol ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND
WB FZ: RM 6 to 9 Dibenzofuran ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND
WB FZ: RM 6 to 9 Isophorone ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND
WB FZ: RM 6 to 9 Phenol ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 2.E+01 2.E+01
WB FZ: RM 6 to 9 Total PCB Congeners --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 6 to 9 Total PCB TEQ 2.E+00 2.E+00
WB FZ: RM 6 to 9 Total TEQ 4.E+00 4.E+00
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Dieldrin ND
WB FZ: RM 6 to 9 Endrin ND
WB FZ: RM 6 to 9 Endrin aldehyde ND
WB FZ: RM 6 to 9 Endrin ketone ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Heptachlor ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND
WB FZ: RM 6 to 9 Methoxychlor ND
WB FZ: RM 6 to 9 Total Chlordanes 1.E-02 1.E-02
WB FZ: RM 6 to 9 Total DDD 5.E-02 5.E-02
WB FZ: RM 6 to 9 Total DDE 1.E-01 1.E-01
WB FZ: RM 6 to 9 Total DDT ND
WB FZ: RM 6 to 9 Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Point Total 2.E-01 2.E-02 3.E-02 1.E-02 2.E-01 4.E-02 2.E-01 2.E+01 3.E-03 4.E+00
WB Study Area Wide Metals
WB Study Area Wide Aluminum 4.E-02 4.E-02
WB Study Area Wide Antimony 3.E-03 3.E-03
WB Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
WB Study Area Wide Cadmium 3.E-02 3.E-02
WB Study Area Wide Chromium 3.E-04
WB Study Area Wide Copper 1.E-02 1.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 2.E-02 2.E-02
WB Study Area Wide Mercury 2.E-01 2.E-01
WB Study Area Wide Nickel 1.E-02 1.E-02
WB Study Area Wide Selenium 3.E-02 3.E-02
WB Study Area Wide Silver 6.E-04 6.E-04
WB Study Area Wide Thallium 2.E-02 2.E-02 2.E-02
WB Study Area Wide Zinc 1.E-01 1.E-01
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 7.E-03 7.E-03
WB Study Area Wide Dibutyltin ion 3.E-03 3.E-03
WB Study Area Wide Tributyltin ion 9.E-03 9.E-03
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 4.E-05
WB Study Area Wide 2-Methylnaphthalene 1.E-03 1.E-03
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Acenaphthene 3.E-04 3.E-04
WB Study Area Wide Acenaphthylene 1.E-05 1.E-05
WB Study Area Wide Anthracene 4.E-06
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 4.E-06 4.E-06
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 4.E-05 4.E-05
WB Study Area Wide Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
WB Study Area Wide Fluorene 2.E-04 2.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 3.E-04 3.E-04
WB Study Area Wide Phenanthrene 1.E-04 1.E-04
WB Study Area Wide Pyrene 3.E-05 3.E-05

Total Carcinogenic PAHs --
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 4.E-05
WB Study Area Wide Benzyl alcohol 3.E-05 3.E-05
WB Study Area Wide Bis(2-chloroethoxy) methane 2.E-03 2.E-03
WB Study Area Wide Dibenzofuran 3.E-05 3.E-05
WB Study Area Wide Hexachlorobenzene 2.E-03 2.E-03
WB Study Area Wide Hexachlorobutadiene 4.E-05 4.E-05
WB Study Area Wide Isophorone 1.E-05 1.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 8.E-04 8.E-04 8.E-04
WB Study Area Wide Phenol 7.E-05 7.E-05 7.E-05
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 4.E+01 4.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 6.E+01 6.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB Study Area Wide Total PCB TEQ 6.E+00 6.E+00
WB Study Area Wide Total TEQ 8.E+00 8.E+00
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 2.E-03 2.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 2.E-06 2.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 1.E-05 1.E-05
WB Study Area Wide delta-Hexachlorocyclohexane --
WB Study Area Wide Dieldrin 2.E-02 2.E-02
WB Study Area Wide Endrin 4.E-05 4.E-05
WB Study Area Wide Endrin aldehyde 6.E-06 6.E-06
WB Study Area Wide Endrin ketone 7.E-06 7.E-06
WB Study Area Wide gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
WB Study Area Wide Heptachlor 4.E-06 4.E-06
WB Study Area Wide Heptachlor epoxide 5.E-03 5.E-03
WB Study Area Wide Methoxychlor 5.E-05 5.E-05 5.E-05
WB Study Area Wide Total Chlordanes 1.E-02 1.E-02
WB Study Area Wide Total DDD 7.E-02 7.E-02
WB Study Area Wide Total DDE 1.E-01 1.E-01
WB Study Area Wide Total DDT 6.E-03 6.E-03
WB Study Area Wide Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 2.E-02 3.E-02 1.E-02 3.E-01 4.E-02 3.E-01 6.E+01 1.E-03 8.E+00 7.E-05 5.E-05
F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 7.E-04 7.E-04
F FZ: RM 0 to 4 Arsenic, inorganic 2.E-02 2.E-02
F FZ: RM 0 to 4 Cadmium 2.E-03 2.E-03
F FZ: RM 0 to 4 Chromium ND
F FZ: RM 0 to 4 Copper 7.E-03 7.E-03
F FZ: RM 0 to 4 Lead --
F FZ: RM 0 to 4 Manganese 7.E-03 7.E-03
F FZ: RM 0 to 4 Mercury 3.E-01 3.E-01
F FZ: RM 0 to 4 Nickel 1.E-03 1.E-03
F FZ: RM 0 to 4 Selenium 2.E-02 2.E-02
F FZ: RM 0 to 4 Thallium 3.E-02 3.E-02 3.E-02
F FZ: RM 0 to 4 Zinc 4.E-02 4.E-02
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 5.E-04 5.E-04
F FZ: RM 0 to 4 Dibutyltin ion 1.E-03 1.E-03
F FZ: RM 0 to 4 Tributyltin ion 7.E-03 7.E-03
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 2.E-05
F FZ: RM 0 to 4 2-Methylnaphthalene 3.E-04 3.E-04
F FZ: RM 0 to 4 Acenaphthene 1.E-04 1.E-04
F FZ: RM 0 to 4 Acenaphthylene 1.E-05 1.E-05
F FZ: RM 0 to 4 Anthracene 4.E-06
F FZ: RM 0 to 4 Benzo(a)anthracene --
F FZ: RM 0 to 4 Benzo(b)fluoranthene --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 1.E-06 1.E-06
F FZ: RM 0 to 4 Benzo(k)fluoranthene --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
F FZ: RM 0 to 4 Dibenzothiophene 1.E-05 1.E-05
F FZ: RM 0 to 4 Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
F FZ: RM 0 to 4 Fluorene 5.E-05 5.E-05
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
F FZ: RM 0 to 4 Naphthalene 4.E-05 4.E-05
F FZ: RM 0 to 4 Phenanthrene 8.E-05 8.E-05
F FZ: RM 0 to 4 Pyrene 5.E-05 5.E-05

Total Carcinogenic PAHs --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 2.E-05 2.E-05
F FZ: RM 0 to 4 Dibenzofuran 2.E-05 2.E-05
F FZ: RM 0 to 4 Hexachlorobenzene 1.E-03 1.E-03
F FZ: RM 0 to 4 Hexachlorobutadiene 7.E-06 7.E-06
F FZ: RM 0 to 4 Isophorone 1.E-05 1.E-05
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 1.E-03 1.E-03 1.E-03
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA
F FZ: RM 0 to 4 Total PCB Congeners --
F FZ: RM 0 to 4 Total PCBs, Adjusted 5.E+00 5.E+00
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F FZ: RM 0 to 4 Total PCB TEQ 7.E-01 7.E-01

Total TEQ 2.E+00 2.E+00
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 1.E-03 1.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 14 of 25



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 2.E-06 2.E-06
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 7.E-06 7.E-06
F FZ: RM 0 to 4 Dieldrin 2.E-02 2.E-02
F FZ: RM 0 to 4 Endrin 3.E-05 3.E-05
F FZ: RM 0 to 4 Endrin aldehyde 3.E-06 3.E-06
F FZ: RM 0 to 4 Endrin ketone 4.E-06 4.E-06
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
F FZ: RM 0 to 4 Heptachlor epoxide 5.E-03 5.E-03
F FZ: RM 0 to 4 Methoxychlor ND
F FZ: RM 0 to 4 Total Chlordanes 9.E-03 9.E-03
F FZ: RM 0 to 4 Total DDD 2.E-02 2.E-02
F FZ: RM 0 to 4 Total DDE 6.E-02 6.E-02
F FZ: RM 0 to 4 Total DDT 1.E-03 1.E-03
F FZ: RM 0 to 4 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 7.E-02 2.E-02 2.E-03 7.E-03 3.E-01 2.E-02 1.E-01 5.E+00 3.E-04 2.E+00
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 1.E-03 1.E-03
F FZ: RM 4 to 8 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 4 to 8 Cadmium 1.E-03 1.E-03
F FZ: RM 4 to 8 Chromium 8.E-05
F FZ: RM 4 to 8 Copper 5.E-03 5.E-03
F FZ: RM 4 to 8 Lead --
F FZ: RM 4 to 8 Manganese 8.E-03 8.E-03
F FZ: RM 4 to 8 Mercury 3.E-01 3.E-01
F FZ: RM 4 to 8 Nickel 4.E-03 4.E-03
F FZ: RM 4 to 8 Selenium 2.E-02 2.E-02
F FZ: RM 4 to 8 Thallium 5.E-03 5.E-03 5.E-03
F FZ: RM 4 to 8 Zinc 4.E-02 4.E-02
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 9.E-04 9.E-04
F FZ: RM 4 to 8 Dibutyltin ion 1.E-03 1.E-03
F FZ: RM 4 to 8 Tributyltin ion 7.E-03 7.E-03
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 3.E-05
F FZ: RM 4 to 8 2-Methylnaphthalene 4.E-04 4.E-04
F FZ: RM 4 to 8 Acenaphthene 3.E-04 3.E-04
F FZ: RM 4 to 8 Acenaphthylene 2.E-05 2.E-05
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Anthracene 1.E-05
F FZ: RM 4 to 8 Benzo(a)anthracene ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
F FZ: RM 4 to 8 Dibenzothiophene 2.E-05 2.E-05
F FZ: RM 4 to 8 Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
F FZ: RM 4 to 8 Fluorene 1.E-04 1.E-04
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 4 to 8 Naphthalene 1.E-04 1.E-04
F FZ: RM 4 to 8 Phenanthrene 2.E-04 2.E-04
F FZ: RM 4 to 8 Pyrene 5.E-05 5.E-05

Total Carcinogenic PAHs --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 2.E-05 2.E-05
F FZ: RM 4 to 8 Dibenzofuran 4.E-05 4.E-05
F FZ: RM 4 to 8 Hexachlorobenzene 2.E-03 2.E-03
F FZ: RM 4 to 8 Hexachlorobutadiene 6.E-05 6.E-05
F FZ: RM 4 to 8 Isophorone 2.E-05 2.E-05
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 1.E-03 1.E-03 1.E-03
F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA
F FZ: RM 4 to 8 Total PCB Congeners --
F FZ: RM 4 to 8 Total PCBs, Adjusted 2.E+02 2.E+02
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 2.E+00 2.E+00
F FZ: RM 4 to 8 Total PCB TEQ 3.E+00 3.E+00

Total TEQ 5.E+00 5.E+00
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 2.E-03 2.E-03
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 1.E-05 1.E-05
F FZ: RM 4 to 8 Dieldrin 2.E-02 2.E-02
F FZ: RM 4 to 8 Endrin 2.E-05 2.E-05
F FZ: RM 4 to 8 Endrin aldehyde ND
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Endrin ketone 2.E-06 2.E-06
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F FZ: RM 4 to 8 Heptachlor epoxide 3.E-03 3.E-03
F FZ: RM 4 to 8 Methoxychlor ND
F FZ: RM 4 to 8 Total Chlordanes 1.E-02 1.E-02
F FZ: RM 4 to 8 Total DDD 1.E-01 1.E-01
F FZ: RM 4 to 8 Total DDE 2.E-01 2.E-01
F FZ: RM 4 to 8 Total DDT 2.E-02 2.E-02
F FZ: RM 4 to 8 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 4.E-02 1.E-02 2.E-03 5.E-03 3.E-01 3.E-02 3.E-01 2.E+02 4.E-04 5.E+00
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 5.E-04 5.E-04
F FZ: RM 8 to 12 Arsenic, inorganic 9.E-03 9.E-03
F FZ: RM 8 to 12 Cadmium 2.E-03 2.E-03
F FZ: RM 8 to 12 Chromium ND
F FZ: RM 8 to 12 Copper 5.E-03 5.E-03
F FZ: RM 8 to 12 Lead --
F FZ: RM 8 to 12 Manganese 7.E-03 7.E-03
F FZ: RM 8 to 12 Mercury 2.E-01 2.E-01
F FZ: RM 8 to 12 Nickel 9.E-04 9.E-04
F FZ: RM 8 to 12 Selenium 2.E-02 2.E-02
F FZ: RM 8 to 12 Thallium 6.E-03 6.E-03 6.E-03
F FZ: RM 8 to 12 Zinc 4.E-02 4.E-02
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND
F FZ: RM 8 to 12 Dibutyltin ion 4.E-03 4.E-03
F FZ: RM 8 to 12 Tributyltin ion 8.E-03 8.E-03
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 2.E-05
F FZ: RM 8 to 12 2-Methylnaphthalene 2.E-04 2.E-04
F FZ: RM 8 to 12 Acenaphthene 4.E-05 4.E-05
F FZ: RM 8 to 12 Acenaphthylene 9.E-06 9.E-06
F FZ: RM 8 to 12 Anthracene 3.E-06
F FZ: RM 8 to 12 Benzo(a)anthracene ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND
F FZ: RM 8 to 12 Dibenzothiophene 3.E-06 3.E-06
F FZ: RM 8 to 12 Fluoranthene ND
F FZ: RM 8 to 12 Fluorene 2.E-05 2.E-05
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 8 to 12 Naphthalene ND
F FZ: RM 8 to 12 Phenanthrene ND
F FZ: RM 8 to 12 Pyrene 2.E-05 2.E-05

Total Carcinogenic PAHs --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 2.E-05 2.E-05
F FZ: RM 8 to 12 Dibenzofuran 7.E-06 7.E-06
F FZ: RM 8 to 12 Hexachlorobenzene 1.E-03 1.E-03
F FZ: RM 8 to 12 Hexachlorobutadiene 8.E-06 8.E-06
F FZ: RM 8 to 12 Isophorone ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 1.E-03 1.E-03 1.E-03
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA
F FZ: RM 8 to 12 Total PCB Congeners --
F FZ: RM 8 to 12 Total PCBs, Adjusted 1.E+01 1.E+01
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 1.E+00 1.E+00
F FZ: RM 8 to 12 Total PCB TEQ 8.E-01 8.E-01

Total TEQ 2.E+00 2.E+00
F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 1.E-03 1.E-03
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 8.E-06 8.E-06
F FZ: RM 8 to 12 Dieldrin 1.E-02 1.E-02
F FZ: RM 8 to 12 Endrin 2.E-05 2.E-05
F FZ: RM 8 to 12 Endrin aldehyde 2.E-06 2.E-06
F FZ: RM 8 to 12 Endrin ketone ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F FZ: RM 8 to 12 Heptachlor epoxide 3.E-03 3.E-03
F FZ: RM 8 to 12 Methoxychlor 6.E-07 6.E-07 6.E-07
F FZ: RM 8 to 12 Total Chlordanes 8.E-03 8.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 18 of 25



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Total DDD 1.E-02 1.E-02
F FZ: RM 8 to 12 Total DDE 4.E-02 4.E-02
F FZ: RM 8 to 12 Total DDT 6.E-04 6.E-04
F FZ: RM 8 to 12 Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 5.E-02 9.E-03 2.E-03 5.E-03 2.E-01 2.E-02 9.E-02 1.E+01 2.E-04 2.E+00 6.E-07
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 9.E-04 9.E-04
F FZ: RM 3 to 6 Arsenic, inorganic 2.E-02 2.E-02
F FZ: RM 3 to 6 Cadmium 2.E-03 2.E-03
F FZ: RM 3 to 6 Chromium 2.E-04
F FZ: RM 3 to 6 Copper 4.E-03 4.E-03
F FZ: RM 3 to 6 Lead --
F FZ: RM 3 to 6 Manganese 1.E-03 1.E-03
F FZ: RM 3 to 6 Mercury 8.E-01 8.E-01
F FZ: RM 3 to 6 Nickel 8.E-04 8.E-04
F FZ: RM 3 to 6 Selenium ND
F FZ: RM 3 to 6 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 3 to 6 Zinc 4.E-02 4.E-02
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA
F FZ: RM 3 to 6 Dibutyltin ion NA
F FZ: RM 3 to 6 Tributyltin ion NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA
F FZ: RM 3 to 6 Acenaphthene NA
F FZ: RM 3 to 6 Acenaphthylene NA
F FZ: RM 3 to 6 Anthracene NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA
F FZ: RM 3 to 6 Dibenzothiophene NA
F FZ: RM 3 to 6 Fluoranthene NA
F FZ: RM 3 to 6 Fluorene NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Naphthalene NA
F FZ: RM 3 to 6 Phenanthrene NA
F FZ: RM 3 to 6 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA
F FZ: RM 3 to 6 Dibenzofuran NA
F FZ: RM 3 to 6 Hexachlorobenzene ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND
F FZ: RM 3 to 6 Isophorone NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 2.E+01 2.E+01
F FZ: RM 3 to 6 Total PCB Congeners NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA
F FZ: RM 3 to 6 Total PCB TEQ NA

Total TEQ --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Dieldrin ND
F FZ: RM 3 to 6 Endrin ND
F FZ: RM 3 to 6 Endrin aldehyde ND
F FZ: RM 3 to 6 Endrin ketone ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Heptachlor epoxide ND
F FZ: RM 3 to 6 Methoxychlor 4.E-04 4.E-04 4.E-04
F FZ: RM 3 to 6 Total Chlordanes 1.E-02 1.E-02
F FZ: RM 3 to 6 Total DDD 3.E-02 3.E-02
F FZ: RM 3 to 6 Total DDE 1.E-01 1.E-01
F FZ: RM 3 to 6 Total DDT 2.E-02 2.E-02
F FZ: RM 3 to 6 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 5.E-02 2.E-02 2.E-03 4.E-03 8.E-01 1.E-03 2.E-01 4.E-04 4.E-04
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 8.E-04 8.E-04
F FZ: RM 6 to 9 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 6 to 9 Cadmium 2.E-03 2.E-03
F FZ: RM 6 to 9 Chromium ND
F FZ: RM 6 to 9 Copper 5.E-03 5.E-03
F FZ: RM 6 to 9 Lead --
F FZ: RM 6 to 9 Manganese 8.E-04 8.E-04
F FZ: RM 6 to 9 Mercury 4.E-01 4.E-01
F FZ: RM 6 to 9 Nickel 9.E-04 9.E-04
F FZ: RM 6 to 9 Selenium ND
F FZ: RM 6 to 9 Thallium 1.E-02 1.E-02 1.E-02
F FZ: RM 6 to 9 Zinc 4.E-02 4.E-02
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA
F FZ: RM 6 to 9 Dibutyltin ion NA
F FZ: RM 6 to 9 Tributyltin ion NA
F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA
F FZ: RM 6 to 9 Acenaphthene NA
F FZ: RM 6 to 9 Acenaphthylene NA
F FZ: RM 6 to 9 Anthracene NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA
F FZ: RM 6 to 9 Dibenzothiophene NA
F FZ: RM 6 to 9 Fluoranthene NA
F FZ: RM 6 to 9 Fluorene NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 6 to 9 Naphthalene NA
F FZ: RM 6 to 9 Phenanthrene NA
F FZ: RM 6 to 9 Pyrene NA

Total Carcinogenic PAHs --
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA
F FZ: RM 6 to 9 Dibenzofuran NA
F FZ: RM 6 to 9 Hexachlorobenzene 3.E-02 3.E-02
F FZ: RM 6 to 9 Hexachlorobutadiene ND
F FZ: RM 6 to 9 Isophorone NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 2.E+01 2.E+01
F FZ: RM 6 to 9 Total PCB Congeners NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA
F FZ: RM 6 to 9 Total PCB TEQ NA

Total TEQ --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Dieldrin ND
F FZ: RM 6 to 9 Endrin ND
F FZ: RM 6 to 9 Endrin aldehyde ND
F FZ: RM 6 to 9 Endrin ketone ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Heptachlor epoxide ND
F FZ: RM 6 to 9 Methoxychlor ND
F FZ: RM 6 to 9 Total Chlordanes ND
F FZ: RM 6 to 9 Total DDD 5.E-02 5.E-02
F FZ: RM 6 to 9 Total DDE 8.E-02 8.E-02
F FZ: RM 6 to 9 Total DDT ND
F FZ: RM 6 to 9 Total Endosulfan ND

Exposure Point Total 5.E-02 1.E-02 2.E-03 5.E-03 4.E-01 9.E-04 2.E-01
F Study Area Wide Metals
F Study Area Wide Aluminum 8.E-04 8.E-04
F Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
F Study Area Wide Cadmium 2.E-03 2.E-03
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Chromium 6.E-05
F Study Area Wide Copper 5.E-03 5.E-03
F Study Area Wide Lead --
F Study Area Wide Manganese 5.E-03 5.E-03
F Study Area Wide Mercury 4.E-01 4.E-01
F Study Area Wide Nickel 2.E-03 2.E-03
F Study Area Wide Selenium 2.E-02 2.E-02
F Study Area Wide Thallium 1.E-02 1.E-02 1.E-02
F Study Area Wide Zinc 4.E-02 4.E-02
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 6.E-04 6.E-04
F Study Area Wide Dibutyltin ion 2.E-03 2.E-03
F Study Area Wide Tributyltin ion 8.E-03 8.E-03
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 2.E-05
F Study Area Wide 2-Methylnaphthalene 3.E-04 3.E-04
F Study Area Wide Acenaphthene 2.E-04 2.E-04
F Study Area Wide Acenaphthylene 2.E-05 2.E-05
F Study Area Wide Anthracene 6.E-06
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 8.E-07 8.E-07
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 1.E-05 1.E-05
F Study Area Wide Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
F Study Area Wide Fluorene 6.E-05 6.E-05
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 6.E-05 6.E-05
F Study Area Wide Phenanthrene 9.E-05 9.E-05
F Study Area Wide Pyrene 4.E-05 4.E-05

Total Carcinogenic PAHs --
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 2.E-05 2.E-05
F Study Area Wide Dibenzofuran 2.E-05 2.E-05
F Study Area Wide Hexachlorobenzene 7.E-03 7.E-03
F Study Area Wide Hexachlorobutadiene 3.E-05 3.E-05
F Study Area Wide Isophorone 1.E-05 1.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.E-03 1.E-03 1.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 2.E+01 2.E+01
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 6.E+01 6.E+01
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 1.E+00 1.E+00
F Study Area Wide Total PCB TEQ 2.E+00 2.E+00

Total TEQ 3.E+00 3.E+00
F Study Area Wide Pesticides
F Study Area Wide Aldrin 1.E-03 1.E-03
F Study Area Wide alpha-Hexachlorocyclohexane 1.E-06 1.E-06
F Study Area Wide beta-Hexachlorocyclohexane 9.E-06 9.E-06
F Study Area Wide Dieldrin 2.E-02 2.E-02
F Study Area Wide Endrin 2.E-05 2.E-05
F Study Area Wide Endrin aldehyde 2.E-06 2.E-06
F Study Area Wide Endrin ketone 3.E-06 3.E-06
F Study Area Wide gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
F Study Area Wide Heptachlor epoxide 4.E-03 4.E-03
F Study Area Wide Methoxychlor 1.E-04 1.E-04 1.E-04
F Study Area Wide Total Chlordanes 8.E-03 8.E-03
F Study Area Wide Total DDD 5.E-02 5.E-02
F Study Area Wide Total DDE 9.E-02 9.E-02
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TABLE 5-141.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Total DDT 9.E-03 9.E-03
F Study Area Wide Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 5.E-02 2.E-02 2.E-03 5.E-03 4.E-01 2.E-02 2.E-01 6.E+01 3.E-04 3.E+00 1.E-04

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FZ = Fishing zone.
g/day = Grams per day.

ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.   
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 2.E-01 2.E-01
WB FZ: RM 0 to 4 Antimony 2.E-02 2.E-02
WB FZ: RM 0 to 4 Arsenic, inorganic 2.E-01 2.E-01
WB FZ: RM 0 to 4 Cadmium 1.E-01 1.E-01
WB FZ: RM 0 to 4 Chromium 2.E-03
WB FZ: RM 0 to 4 Copper 7.E-02 7.E-02
WB FZ: RM 0 to 4 Lead --
WB FZ: RM 0 to 4 Manganese 9.E-02 9.E-02
WB FZ: RM 0 to 4 Mercury 1.E+00 1.E+00
WB FZ: RM 0 to 4 Nickel 7.E-02 7.E-02
WB FZ: RM 0 to 4 Selenium 1.E-01 1.E-01
WB FZ: RM 0 to 4 Silver 2.E-03 2.E-03
WB FZ: RM 0 to 4 Thallium 2.E-01 2.E-01 2.E-01
WB FZ: RM 0 to 4 Zinc 6.E-01 6.E-01
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 3.E-02 3.E-02
WB FZ: RM 0 to 4 Dibutyltin ion 4.E-02 4.E-02
WB FZ: RM 0 to 4 Tributyltin ion 5.E-02 5.E-02
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 1.E-04
WB FZ: RM 0 to 4 2-Methylnaphthalene 2.E-03 2.E-03
WB FZ: RM 0 to 4 Acenaphthene 1.E-03 1.E-03
WB FZ: RM 0 to 4 Acenaphthylene 4.E-05 4.E-05
WB FZ: RM 0 to 4 Anthracene 2.E-05
WB FZ: RM 0 to 4 Benzo(a)anthracene --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB FZ: RM 0 to 4 Benzo(k)fluoranthene --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
WB FZ: RM 0 to 4 Dibenzothiophene 9.E-05 9.E-05
WB FZ: RM 0 to 4 Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB FZ: RM 0 to 4 Fluorene 4.E-04 4.E-04
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 0 to 4 Naphthalene 3.E-04 3.E-04
WB FZ: RM 0 to 4 Phenanthrene 5.E-04 5.E-04

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 25



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 0 to 4 Pyrene 2.E-04 2.E-04
Total Carcinogenic PAHs --

WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 2.E-04
WB FZ: RM 0 to 4 Benzyl alcohol 3.E-04 3.E-04
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB FZ: RM 0 to 4 Dibenzofuran 2.E-04 2.E-04
WB FZ: RM 0 to 4 Hexachlorobenzene 6.E-03 6.E-03
WB FZ: RM 0 to 4 Hexachlorobutadiene 6.E-05 6.E-05
WB FZ: RM 0 to 4 Isophorone 6.E-05 6.E-05
WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB FZ: RM 0 to 4 Phenol ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA
WB FZ: RM 0 to 4 Total PCB Congeners --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 4.E+01 4.E+01
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB FZ: RM 0 to 4 Total PCB TEQ 8.E+00 8.E+00
WB FZ: RM 0 to 4 Total TEQ 1.E+01 1.E+01
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 8.E-03 8.E-03
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane --
WB FZ: RM 0 to 4 Dieldrin 1.E-01 1.E-01
WB FZ: RM 0 to 4 Endrin 2.E-04 2.E-04
WB FZ: RM 0 to 4 Endrin aldehyde 5.E-05 5.E-05
WB FZ: RM 0 to 4 Endrin ketone 5.E-05 5.E-05
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB FZ: RM 0 to 4 Heptachlor 2.E-05 2.E-05
WB FZ: RM 0 to 4 Heptachlor epoxide 3.E-02 3.E-02
WB FZ: RM 0 to 4 Methoxychlor ND
WB FZ: RM 0 to 4 Total Chlordanes 6.E-02 6.E-02
WB FZ: RM 0 to 4 Total DDD 1.E-01 1.E-01
WB FZ: RM 0 to 4 Total DDE 4.E-01 4.E-01
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 0 to 4 Total DDT 2.E-03 2.E-03
WB FZ: RM 0 to 4 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Totalb 8.E-01 2.E-01 1.E-01 7.E-02 1.E+00 2.E-01 1.E+00 4.E+01 2.E-03 1.E+01
WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 2.E-01 2.E-01
WB FZ: RM 4 to 8 Antimony 3.E-02 3.E-02
WB FZ: RM 4 to 8 Arsenic, inorganic 8.E-02 8.E-02
WB FZ: RM 4 to 8 Cadmium 1.E-01 1.E-01
WB FZ: RM 4 to 8 Chromium 1.E-03
WB FZ: RM 4 to 8 Copper 6.E-02 6.E-02
WB FZ: RM 4 to 8 Lead --
WB FZ: RM 4 to 8 Manganese 1.E-01 1.E-01
WB FZ: RM 4 to 8 Mercury 1.E+00 1.E+00
WB FZ: RM 4 to 8 Nickel 5.E-02 5.E-02
WB FZ: RM 4 to 8 Selenium 2.E-01 2.E-01
WB FZ: RM 4 to 8 Silver 3.E-03 3.E-03
WB FZ: RM 4 to 8 Thallium 2.E-01 2.E-01 2.E-01
WB FZ: RM 4 to 8 Zinc 8.E-01 8.E-01
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 1.E-02 1.E-02
WB FZ: RM 4 to 8 Dibutyltin ion 1.E-02 1.E-02
WB FZ: RM 4 to 8 Tributyltin ion 4.E-02 4.E-02
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 4.E-04
WB FZ: RM 4 to 8 2-Methylnaphthalene 4.E-03 4.E-03
WB FZ: RM 4 to 8 Acenaphthene 4.E-03 4.E-03
WB FZ: RM 4 to 8 Acenaphthylene 1.E-04 1.E-04
WB FZ: RM 4 to 8 Anthracene 5.E-05
WB FZ: RM 4 to 8 Benzo(a)anthracene ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
WB FZ: RM 4 to 8 Dibenzothiophene 2.E-04 2.E-04
WB FZ: RM 4 to 8 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB FZ: RM 4 to 8 Fluorene 1.E-03 1.E-03
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 4 to 8 Naphthalene 8.E-04 8.E-04
WB FZ: RM 4 to 8 Phenanthrene 1.E-03 1.E-03
WB FZ: RM 4 to 8 Pyrene 5.E-04 5.E-04

Total Carcinogenic PAHs --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 2.E-04
WB FZ: RM 4 to 8 Benzyl alcohol 1.E-04 1.E-04
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB FZ: RM 4 to 8 Dibenzofuran 3.E-04 3.E-04
WB FZ: RM 4 to 8 Hexachlorobenzene 1.E-02 1.E-02
WB FZ: RM 4 to 8 Hexachlorobutadiene 5.E-04 5.E-04
WB FZ: RM 4 to 8 Isophorone 6.E-05 6.E-05
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB FZ: RM 4 to 8 Phenol ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA
WB FZ: RM 4 to 8 Total PCB Congeners --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 3.E+03 3.E+03
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB FZ: RM 4 to 8 Total PCB TEQ 2.E+02 2.E+02
WB FZ: RM 4 to 8 Total TEQ 2.E+02 2.E+02
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 1.E-02 1.E-02
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane --
WB FZ: RM 4 to 8 Dieldrin 1.E-01 1.E-01
WB FZ: RM 4 to 8 Endrin 2.E-04 2.E-04
WB FZ: RM 4 to 8 Endrin aldehyde ND
WB FZ: RM 4 to 8 Endrin ketone 6.E-06 6.E-06
WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB FZ: RM 4 to 8 Heptachlor ND
WB FZ: RM 4 to 8 Heptachlor epoxide 3.E-02 3.E-02
WB FZ: RM 4 to 8 Methoxychlor ND
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Total Chlordanes 6.E-02 6.E-02
WB FZ: RM 4 to 8 Total DDD 1.E+00 1.E+00
WB FZ: RM 4 to 8 Total DDE 1.E+00 1.E+00
WB FZ: RM 4 to 8 Total DDT 5.E-02 5.E-02
WB FZ: RM 4 to 8 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 1.E+00 9.E-02 1.E-01 6.E-02 2.E+00 2.E-01 3.E+00 3.E+03 4.E-03 2.E+02
WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 1.E-01 1.E-01
WB FZ: RM 8 to 12 Antimony ND
WB FZ: RM 8 to 12 Arsenic, inorganic 6.E-02 6.E-02
WB FZ: RM 8 to 12 Cadmium 2.E-01 2.E-01
WB FZ: RM 8 to 12 Chromium 9.E-04
WB FZ: RM 8 to 12 Copper 6.E-02 6.E-02
WB FZ: RM 8 to 12 Lead --
WB FZ: RM 8 to 12 Manganese 1.E-01 1.E-01
WB FZ: RM 8 to 12 Mercury 1.E+00 1.E+00
WB FZ: RM 8 to 12 Nickel 5.E-02 5.E-02
WB FZ: RM 8 to 12 Selenium 1.E-01 1.E-01
WB FZ: RM 8 to 12 Silver 2.E-03 2.E-03
WB FZ: RM 8 to 12 Thallium 4.E-02 4.E-02 4.E-02
WB FZ: RM 8 to 12 Zinc 7.E-01 7.E-01
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 2.E-01 2.E-01
WB FZ: RM 8 to 12 Dibutyltin ion 2.E-02 2.E-02
WB FZ: RM 8 to 12 Tributyltin ion 6.E-02 6.E-02
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 1.E-04
WB FZ: RM 8 to 12 2-Methylnaphthalene 2.E-03 2.E-03
WB FZ: RM 8 to 12 Acenaphthene 4.E-04 4.E-04
WB FZ: RM 8 to 12 Acenaphthylene 5.E-05 5.E-05
WB FZ: RM 8 to 12 Anthracene 2.E-05
WB FZ: RM 8 to 12 Benzo(a)anthracene ND
WB FZ: RM 8 to 12 Benzo(a)pyrene --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 4.E-05 4.E-05
WB FZ: RM 8 to 12 Benzo(k)fluoranthene --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene --
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Dibenzothiophene 1.E-03 1.E-03
WB FZ: RM 8 to 12 Fluoranthene ND
WB FZ: RM 8 to 12 Fluorene 2.E-04 2.E-04
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 8 to 12 Naphthalene 2.E-03 2.E-03
WB FZ: RM 8 to 12 Phenanthrene ND
WB FZ: RM 8 to 12 Pyrene 1.E-04 1.E-04

Total Carcinogenic PAHs --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 2.E-04
WB FZ: RM 8 to 12 Benzyl alcohol 1.E-04 1.E-04
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 7.E-03 7.E-03
WB FZ: RM 8 to 12 Dibenzofuran 6.E-05 6.E-05
WB FZ: RM 8 to 12 Hexachlorobenzene 9.E-03 9.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 9.E-05 9.E-05
WB FZ: RM 8 to 12 Isophorone ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB FZ: RM 8 to 12 Phenol 3.E-04 3.E-04 3.E-04
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA
WB FZ: RM 8 to 12 Total PCB Congeners --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 2.E+02 2.E+02
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB FZ: RM 8 to 12 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 8 to 12 Total TEQ 2.E+01 2.E+01
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 1.E-02 1.E-02
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 6.E-05 6.E-05
WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane --
WB FZ: RM 8 to 12 Dieldrin 1.E-01 1.E-01
WB FZ: RM 8 to 12 Endrin 2.E-04 2.E-04
WB FZ: RM 8 to 12 Endrin aldehyde 2.E-05 2.E-05
WB FZ: RM 8 to 12 Endrin ketone 1.E-04 1.E-04
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Heptachlor 3.E-05 3.E-05
WB FZ: RM 8 to 12 Heptachlor epoxide 2.E-02 2.E-02
WB FZ: RM 8 to 12 Methoxychlor 3.E-06 3.E-06 3.E-06
WB FZ: RM 8 to 12 Total Chlordanes 6.E-02 6.E-02
WB FZ: RM 8 to 12 Total DDD 9.E-02 9.E-02
WB FZ: RM 8 to 12 Total DDE 3.E-01 3.E-01
WB FZ: RM 8 to 12 Total DDT 1.E-03 1.E-03
WB FZ: RM 8 to 12 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 7.E-01 6.E-02 2.E-01 6.E-02 1.E+00 2.E-01 6.E-01 2.E+02 2.E-03 2.E+01 3.E-04 3.E-06
WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 3.E-01 3.E-01
WB FZ: RM 3 to 6 Antimony ND
WB FZ: RM 3 to 6 Arsenic, inorganic 2.E-01 2.E-01
WB FZ: RM 3 to 6 Cadmium 2.E-01 2.E-01
WB FZ: RM 3 to 6 Chromium 3.E-03
WB FZ: RM 3 to 6 Copper 7.E-02 7.E-02
WB FZ: RM 3 to 6 Lead --
WB FZ: RM 3 to 6 Manganese 1.E-01 1.E-01
WB FZ: RM 3 to 6 Mercury 9.E-01 9.E-01
WB FZ: RM 3 to 6 Nickel 1.E-01 1.E-01
WB FZ: RM 3 to 6 Selenium 1.E-01 1.E-01
WB FZ: RM 3 to 6 Silver 5.E-03 5.E-03
WB FZ: RM 3 to 6 Thallium 2.E-01 2.E-01 2.E-01
WB FZ: RM 3 to 6 Zinc 7.E-01 7.E-01
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA
WB FZ: RM 3 to 6 Dibutyltin ion NA
WB FZ: RM 3 to 6 Tributyltin ion NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA
WB FZ: RM 3 to 6 2-Methylnaphthalene ND
WB FZ: RM 3 to 6 Acenaphthene ND
WB FZ: RM 3 to 6 Acenaphthylene ND
WB FZ: RM 3 to 6 Anthracene ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND
WB FZ: RM 3 to 6 Dibenzothiophene NA
WB FZ: RM 3 to 6 Fluoranthene ND
WB FZ: RM 3 to 6 Fluorene ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 3 to 6 Naphthalene ND
WB FZ: RM 3 to 6 Phenanthrene ND
WB FZ: RM 3 to 6 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND
WB FZ: RM 3 to 6 Benzyl alcohol ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND
WB FZ: RM 3 to 6 Dibenzofuran ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND
WB FZ: RM 3 to 6 Isophorone ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND
WB FZ: RM 3 to 6 Phenol ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 7.E+02 7.E+02
WB FZ: RM 3 to 6 Total PCB Congeners --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 8.E+02 8.E+02
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB FZ: RM 3 to 6 Total PCB TEQ 3.E+01 3.E+01
WB FZ: RM 3 to 6 Total TEQ 5.E+01 5.E+01
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Dieldrin ND
WB FZ: RM 3 to 6 Endrin ND
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Endrin aldehyde ND
WB FZ: RM 3 to 6 Endrin ketone ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Heptachlor ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND
WB FZ: RM 3 to 6 Methoxychlor 2.E-03 2.E-03 2.E-03
WB FZ: RM 3 to 6 Total Chlordanes 9.E-02 9.E-02
WB FZ: RM 3 to 6 Total DDD 7.E-01 7.E-01
WB FZ: RM 3 to 6 Total DDE 1.E+00 1.E+00
WB FZ: RM 3 to 6 Total DDT 2.E-01 2.E-01
WB FZ: RM 3 to 6 Total Endosulfan ND

Exposure Point Total 8.E-01 2.E-01 2.E-01 7.E-02 1.E+00 3.E-01 2.E+00 8.E+02 5.E+01 2.E-03
WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 2.E-01 2.E-01
WB FZ: RM 6 to 9 Antimony ND
WB FZ: RM 6 to 9 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 6 to 9 Cadmium 1.E-01 1.E-01
WB FZ: RM 6 to 9 Chromium 1.E-03
WB FZ: RM 6 to 9 Copper 7.E-02 7.E-02
WB FZ: RM 6 to 9 Lead --
WB FZ: RM 6 to 9 Manganese 9.E-02 9.E-02
WB FZ: RM 6 to 9 Mercury 1.E+00 1.E+00
WB FZ: RM 6 to 9 Nickel 6.E-02 6.E-02
WB FZ: RM 6 to 9 Selenium 2.E-01 2.E-01
WB FZ: RM 6 to 9 Silver 7.E-03 7.E-03
WB FZ: RM 6 to 9 Thallium 6.E-02 6.E-02 6.E-02
WB FZ: RM 6 to 9 Zinc 8.E-01 8.E-01
WB FZ: RM 6 to 9 Butyltins
WB FZ: RM 6 to 9 Butyltin ion NA
WB FZ: RM 6 to 9 Dibutyltin ion NA
WB FZ: RM 6 to 9 Tributyltin ion NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 2.E-02 2.E-02
WB FZ: RM 6 to 9 Acenaphthene 3.E-03 3.E-03
WB FZ: RM 6 to 9 Acenaphthylene ND
WB FZ: RM 6 to 9 Anthracene ND
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Benzo(a)anthracene ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND
WB FZ: RM 6 to 9 Dibenzothiophene NA
WB FZ: RM 6 to 9 Fluoranthene ND
WB FZ: RM 6 to 9 Fluorene 3.E-03 3.E-03
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 6 to 9 Naphthalene 6.E-03 6.E-03
WB FZ: RM 6 to 9 Phenanthrene ND
WB FZ: RM 6 to 9 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND
WB FZ: RM 6 to 9 Benzyl alcohol ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND
WB FZ: RM 6 to 9 Dibenzofuran ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND
WB FZ: RM 6 to 9 Isophorone ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND
WB FZ: RM 6 to 9 Phenol ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 1.E+02 1.E+02
WB FZ: RM 6 to 9 Total PCB Congeners --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 1.E+02 1.E+02
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB FZ: RM 6 to 9 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 6 to 9 Total TEQ 2.E+01 2.E+01
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Dieldrin ND
WB FZ: RM 6 to 9 Endrin ND
WB FZ: RM 6 to 9 Endrin aldehyde ND
WB FZ: RM 6 to 9 Endrin ketone ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Heptachlor ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND
WB FZ: RM 6 to 9 Methoxychlor ND
WB FZ: RM 6 to 9 Total Chlordanes 1.E-01 1.E-01
WB FZ: RM 6 to 9 Total DDD 3.E-01 3.E-01
WB FZ: RM 6 to 9 Total DDE 6.E-01 6.E-01
WB FZ: RM 6 to 9 Total DDT ND
WB FZ: RM 6 to 9 Total Endosulfan 5.E-03 5.E-03 5.E-03 5.E-03

Exposure Point Total 8.E-01 1.E-01 1.E-01 7.E-02 1.E+00 2.E-01 1.E+00 1.E+02 2.E-02 2.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-01 2.E-01
WB Study Area Wide Antimony 3.E-02 3.E-02
WB Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
WB Study Area Wide Cadmium 1.E-01 1.E-01
WB Study Area Wide Chromium 1.E-03
WB Study Area Wide Copper 6.E-02 6.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-01 1.E-01
WB Study Area Wide Mercury 1.E+00 1.E+00
WB Study Area Wide Nickel 7.E-02 7.E-02
WB Study Area Wide Selenium 1.E-01 1.E-01
WB Study Area Wide Silver 4.E-03 4.E-03
WB Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
WB Study Area Wide Zinc 7.E-01 7.E-01
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 1.E-01 1.E-01
WB Study Area Wide Dibutyltin ion 3.E-02 3.E-02
WB Study Area Wide Tributyltin ion 5.E-02 5.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 2.E-04
WB Study Area Wide 2-Methylnaphthalene 6.E-03 6.E-03
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Acenaphthene 2.E-03 2.E-03
WB Study Area Wide Acenaphthylene 1.E-04 1.E-04
WB Study Area Wide Anthracene 3.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 4.E-05 4.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 7.E-04 7.E-04
WB Study Area Wide Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
WB Study Area Wide Fluorene 1.E-03 1.E-03
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 2.E-03 2.E-03
WB Study Area Wide Phenanthrene 7.E-04 7.E-04
WB Study Area Wide Pyrene 4.E-04 4.E-04

Total Carcinogenic PAHs --
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 2.E-04
WB Study Area Wide Benzyl alcohol 3.E-04 3.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB Study Area Wide Dibenzofuran 3.E-04 3.E-04
WB Study Area Wide Hexachlorobenzene 9.E-03 9.E-03
WB Study Area Wide Hexachlorobutadiene 4.E-04 4.E-04
WB Study Area Wide Isophorone 6.E-05 6.E-05
WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB Study Area Wide Phenol 3.E-04 3.E-04 3.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 6.E+02 6.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 1.E+03 1.E+03
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB Study Area Wide Total PCB TEQ 5.E+01 5.E+01
WB Study Area Wide Total TEQ 6.E+01 6.E+01
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 1.E-02 1.E-02
WB Study Area Wide alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB Study Area Wide beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB Study Area Wide delta-Hexachlorocyclohexane --
WB Study Area Wide Dieldrin 1.E-01 1.E-01
WB Study Area Wide Endrin 2.E-04 2.E-04
WB Study Area Wide Endrin aldehyde 5.E-05 5.E-05
WB Study Area Wide Endrin ketone 1.E-04 1.E-04
WB Study Area Wide gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB Study Area Wide Heptachlor 2.E-05 2.E-05
WB Study Area Wide Heptachlor epoxide 3.E-02 3.E-02
WB Study Area Wide Methoxychlor 2.E-03 2.E-03 2.E-03
WB Study Area Wide Total Chlordanes 7.E-02 7.E-02
WB Study Area Wide Total DDD 5.E-01 5.E-01
WB Study Area Wide Total DDE 7.E-01 7.E-01
WB Study Area Wide Total DDT 8.E-02 8.E-02
WB Study Area Wide Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 8.E-01 1.E-01 1.E-01 6.E-02 1.E+00 2.E-01 2.E+00 1.E+03 6.E-03 6.E+01 3.E-04 2.E-03
F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 4.E-03 4.E-03
F FZ: RM 0 to 4 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 0 to 4 Cadmium 1.E-02 1.E-02
F FZ: RM 0 to 4 Chromium ND
F FZ: RM 0 to 4 Copper 4.E-02 4.E-02
F FZ: RM 0 to 4 Lead --
F FZ: RM 0 to 4 Manganese 3.E-02 3.E-02
F FZ: RM 0 to 4 Mercury 2.E+00 2.E+00
F FZ: RM 0 to 4 Nickel 8.E-03 8.E-03
F FZ: RM 0 to 4 Selenium 1.E-01 1.E-01
F FZ: RM 0 to 4 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 0 to 4 Zinc 2.E-01 2.E-01
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 2.E-03 2.E-03
F FZ: RM 0 to 4 Dibutyltin ion 1.E-02 1.E-02
F FZ: RM 0 to 4 Tributyltin ion 5.E-02 5.E-02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 1.E-04
F FZ: RM 0 to 4 2-Methylnaphthalene 2.E-03 2.E-03
F FZ: RM 0 to 4 Acenaphthene 7.E-04 7.E-04
F FZ: RM 0 to 4 Acenaphthylene 6.E-05 6.E-05
F FZ: RM 0 to 4 Anthracene 2.E-05
F FZ: RM 0 to 4 Benzo(a)anthracene --
F FZ: RM 0 to 4 Benzo(b)fluoranthene --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 1.E-05 1.E-05
F FZ: RM 0 to 4 Benzo(k)fluoranthene --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
F FZ: RM 0 to 4 Dibenzothiophene 6.E-05 6.E-05
F FZ: RM 0 to 4 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F FZ: RM 0 to 4 Fluorene 3.E-04 3.E-04
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
F FZ: RM 0 to 4 Naphthalene 3.E-04 3.E-04
F FZ: RM 0 to 4 Phenanthrene 5.E-04 5.E-04
F FZ: RM 0 to 4 Pyrene 3.E-04 3.E-04

Total Carcinogenic PAHs --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 1.E-04 1.E-04
F FZ: RM 0 to 4 Dibenzofuran 1.E-04 1.E-04
F FZ: RM 0 to 4 Hexachlorobenzene 5.E-03 5.E-03
F FZ: RM 0 to 4 Hexachlorobutadiene 4.E-05 4.E-05
F FZ: RM 0 to 4 Isophorone 1.E-04 1.E-04
F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 8.E-03 8.E-03 8.E-03
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA
F FZ: RM 0 to 4 Total PCB Congeners --
F FZ: RM 0 to 4 Total PCBs, Adjusted 3.E+01 3.E+01
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 5.E+00 5.E+00
F FZ: RM 0 to 4 Total PCB TEQ 4.E+00 4.E+00

Total TEQ 9.E+00 9.E+00
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 5.E-03 5.E-03
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 8.E-06 8.E-06
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 5.E-05 5.E-05
F FZ: RM 0 to 4 Dieldrin 8.E-02 8.E-02
F FZ: RM 0 to 4 Endrin 1.E-04 1.E-04
F FZ: RM 0 to 4 Endrin aldehyde 2.E-05 2.E-05
F FZ: RM 0 to 4 Endrin ketone 5.E-05 5.E-05
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F FZ: RM 0 to 4 Heptachlor epoxide 2.E-02 2.E-02
F FZ: RM 0 to 4 Methoxychlor ND
F FZ: RM 0 to 4 Total Chlordanes 5.E-02 5.E-02
F FZ: RM 0 to 4 Total DDD 1.E-01 1.E-01
F FZ: RM 0 to 4 Total DDE 4.E-01 4.E-01
F FZ: RM 0 to 4 Total DDT 6.E-03 6.E-03
F FZ: RM 0 to 4 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 4.E-01 1.E-01 1.E-02 4.E-02 2.E+00 1.E-01 8.E-01 3.E+01 2.E-03 9.E+00
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 6.E-03 6.E-03
F FZ: RM 4 to 8 Arsenic, inorganic 8.E-02 8.E-02
F FZ: RM 4 to 8 Cadmium 8.E-03 8.E-03
F FZ: RM 4 to 8 Chromium 1.E-03
F FZ: RM 4 to 8 Copper 2.E-02 2.E-02
F FZ: RM 4 to 8 Lead --
F FZ: RM 4 to 8 Manganese 4.E-02 4.E-02
F FZ: RM 4 to 8 Mercury 2.E+00 2.E+00
F FZ: RM 4 to 8 Nickel 4.E-02 4.E-02
F FZ: RM 4 to 8 Selenium 1.E-01 1.E-01
F FZ: RM 4 to 8 Thallium 3.E-02 3.E-02 3.E-02
F FZ: RM 4 to 8 Zinc 2.E-01 2.E-01
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 8.E-03 8.E-03
F FZ: RM 4 to 8 Dibutyltin ion 1.E-02 1.E-02
F FZ: RM 4 to 8 Tributyltin ion 5.E-02 5.E-02
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 2.E-04
F FZ: RM 4 to 8 2-Methylnaphthalene 2.E-03 2.E-03
F FZ: RM 4 to 8 Acenaphthene 3.E-03 3.E-03
F FZ: RM 4 to 8 Acenaphthylene 1.E-04 1.E-04
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Anthracene 6.E-05
F FZ: RM 4 to 8 Benzo(a)anthracene ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
F FZ: RM 4 to 8 Dibenzothiophene 2.E-04 2.E-04
F FZ: RM 4 to 8 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F FZ: RM 4 to 8 Fluorene 7.E-04 7.E-04
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 4 to 8 Naphthalene 7.E-04 7.E-04
F FZ: RM 4 to 8 Phenanthrene 9.E-04 9.E-04
F FZ: RM 4 to 8 Pyrene 3.E-04 3.E-04

Total Carcinogenic PAHs --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 1.E-04 1.E-04
F FZ: RM 4 to 8 Dibenzofuran 2.E-04 2.E-04
F FZ: RM 4 to 8 Hexachlorobenzene 1.E-02 1.E-02
F FZ: RM 4 to 8 Hexachlorobutadiene 4.E-04 4.E-04
F FZ: RM 4 to 8 Isophorone 1.E-04 1.E-04
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 6.E-03 6.E-03 6.E-03
F FZ: RM 4 to 8 Polychlorinated Biphenyls
F FZ: RM 4 to 8 Total Aroclors NA
F FZ: RM 4 to 8 Total PCB Congeners --
F FZ: RM 4 to 8 Total PCBs, Adjusted 2.E+03 2.E+03
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 9.E+00 9.E+00
F FZ: RM 4 to 8 Total PCB TEQ 3.E+01 3.E+01

Total TEQ 4.E+01 4.E+01
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 8.E-03 8.E-03
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 8.E-05 8.E-05
F FZ: RM 4 to 8 Dieldrin 1.E-01 1.E-01
F FZ: RM 4 to 8 Endrin 2.E-04 2.E-04
F FZ: RM 4 to 8 Endrin aldehyde ND
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Endrin ketone 7.E-06 7.E-06
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F FZ: RM 4 to 8 Heptachlor epoxide 2.E-02 2.E-02
F FZ: RM 4 to 8 Methoxychlor ND
F FZ: RM 4 to 8 Total Chlordanes 5.E-02 5.E-02
F FZ: RM 4 to 8 Total DDD 8.E-01 8.E-01
F FZ: RM 4 to 8 Total DDE 1.E+00 1.E+00
F FZ: RM 4 to 8 Total DDT 2.E-01 2.E-01
F FZ: RM 4 to 8 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 2.E-01 8.E-02 1.E-02 2.E-02 2.E+00 2.E-01 2.E+00 2.E+03 2.E-03 4.E+01
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 3.E-03 3.E-03
F FZ: RM 8 to 12 Arsenic, inorganic 4.E-02 4.E-02
F FZ: RM 8 to 12 Cadmium 1.E-02 1.E-02
F FZ: RM 8 to 12 Chromium ND
F FZ: RM 8 to 12 Copper 3.E-02 3.E-02
F FZ: RM 8 to 12 Lead --
F FZ: RM 8 to 12 Manganese 4.E-02 4.E-02
F FZ: RM 8 to 12 Mercury 1.E+00 1.E+00
F FZ: RM 8 to 12 Nickel 5.E-03 5.E-03
F FZ: RM 8 to 12 Selenium 8.E-02 8.E-02
F FZ: RM 8 to 12 Thallium 5.E-02 5.E-02 5.E-02
F FZ: RM 8 to 12 Zinc 2.E-01 2.E-01
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND
F FZ: RM 8 to 12 Dibutyltin ion 5.E-02 5.E-02
F FZ: RM 8 to 12 Tributyltin ion 8.E-02 8.E-02
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 1.E-04
F FZ: RM 8 to 12 2-Methylnaphthalene 1.E-03 1.E-03
F FZ: RM 8 to 12 Acenaphthene 2.E-04 2.E-04
F FZ: RM 8 to 12 Acenaphthylene 5.E-05 5.E-05
F FZ: RM 8 to 12 Anthracene 2.E-05
F FZ: RM 8 to 12 Benzo(a)anthracene ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND
F FZ: RM 8 to 12 Dibenzothiophene 2.E-05 2.E-05
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Fluoranthene ND
F FZ: RM 8 to 12 Fluorene 1.E-04 1.E-04
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 8 to 12 Naphthalene ND
F FZ: RM 8 to 12 Phenanthrene ND
F FZ: RM 8 to 12 Pyrene 8.E-05 8.E-05

Total Carcinogenic PAHs --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 2.E-04 2.E-04
F FZ: RM 8 to 12 Dibenzofuran 3.E-05 3.E-05
F FZ: RM 8 to 12 Hexachlorobenzene 6.E-03 6.E-03
F FZ: RM 8 to 12 Hexachlorobutadiene 6.E-05 6.E-05
F FZ: RM 8 to 12 Isophorone ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 5.E-03 5.E-03 5.E-03
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA
F FZ: RM 8 to 12 Total PCB Congeners --
F FZ: RM 8 to 12 Total PCBs, Adjusted 8.E+01 8.E+01
F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 5.E+00 5.E+00
F FZ: RM 8 to 12 Total PCB TEQ 5.E+00 5.E+00

Total TEQ 1.E+01 1.E+01
F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 7.E-03 7.E-03
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 7.E-06 7.E-06
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 5.E-05 5.E-05
F FZ: RM 8 to 12 Dieldrin 6.E-02 6.E-02
F FZ: RM 8 to 12 Endrin 1.E-04 1.E-04
F FZ: RM 8 to 12 Endrin aldehyde 1.E-05 1.E-05
F FZ: RM 8 to 12 Endrin ketone ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F FZ: RM 8 to 12 Heptachlor epoxide 1.E-02 1.E-02
F FZ: RM 8 to 12 Methoxychlor 3.E-06 3.E-06 3.E-06
F FZ: RM 8 to 12 Total Chlordanes 4.E-02 4.E-02
F FZ: RM 8 to 12 Total DDD 7.E-02 7.E-02
F FZ: RM 8 to 12 Total DDE 2.E-01 2.E-01
F FZ: RM 8 to 12 Total DDT 4.E-03 4.E-03
F FZ: RM 8 to 12 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 4.E-02 1.E-02 3.E-02 1.E+00 9.E-02 5.E-01 8.E+01 1.E-03 1.E+01 3.E-06
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 6.E-03 6.E-03
F FZ: RM 3 to 6 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 3 to 6 Cadmium 1.E-02 1.E-02
F FZ: RM 3 to 6 Chromium 2.E-03
F FZ: RM 3 to 6 Copper 2.E-02 2.E-02
F FZ: RM 3 to 6 Lead --
F FZ: RM 3 to 6 Manganese 6.E-03 6.E-03
F FZ: RM 3 to 6 Mercury 4.E+00 4.E+00
F FZ: RM 3 to 6 Nickel 9.E-03 9.E-03
F FZ: RM 3 to 6 Selenium ND
F FZ: RM 3 to 6 Thallium 9.E-02 9.E-02 9.E-02
F FZ: RM 3 to 6 Zinc 2.E-01 2.E-01
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA
F FZ: RM 3 to 6 Dibutyltin ion NA
F FZ: RM 3 to 6 Tributyltin ion NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA
F FZ: RM 3 to 6 Acenaphthene NA
F FZ: RM 3 to 6 Acenaphthylene NA
F FZ: RM 3 to 6 Anthracene NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA
F FZ: RM 3 to 6 Dibenzothiophene NA
F FZ: RM 3 to 6 Fluoranthene NA
F FZ: RM 3 to 6 Fluorene NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Naphthalene NA
F FZ: RM 3 to 6 Phenanthrene NA
F FZ: RM 3 to 6 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA
F FZ: RM 3 to 6 Dibenzofuran NA
F FZ: RM 3 to 6 Hexachlorobenzene ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND
F FZ: RM 3 to 6 Isophorone NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 1.E+02 1.E+02
F FZ: RM 3 to 6 Total PCB Congeners NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA
F FZ: RM 3 to 6 Total PCB TEQ NA

Total TEQ --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Dieldrin ND
F FZ: RM 3 to 6 Endrin ND
F FZ: RM 3 to 6 Endrin aldehyde ND
F FZ: RM 3 to 6 Endrin ketone ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Heptachlor epoxide ND
F FZ: RM 3 to 6 Methoxychlor 3.E-03 3.E-03 3.E-03
F FZ: RM 3 to 6 Total Chlordanes 6.E-02 6.E-02
F FZ: RM 3 to 6 Total DDD 2.E-01 2.E-01
F FZ: RM 3 to 6 Total DDE 6.E-01 6.E-01
F FZ: RM 3 to 6 Total DDT 3.E-01 3.E-01
F FZ: RM 3 to 6 Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Point Total 3.E-01 1.E-01 1.E-02 2.E-02 4.E+00 1.E-02 1.E+00 3.E-03 3.E-03
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 4.E-03 4.E-03
F FZ: RM 6 to 9 Arsenic, inorganic 7.E-02 7.E-02
F FZ: RM 6 to 9 Cadmium 2.E-02 2.E-02
F FZ: RM 6 to 9 Chromium ND
F FZ: RM 6 to 9 Copper 3.E-02 3.E-02
F FZ: RM 6 to 9 Lead --
F FZ: RM 6 to 9 Manganese 5.E-03 5.E-03
F FZ: RM 6 to 9 Mercury 2.E+00 2.E+00
F FZ: RM 6 to 9 Nickel 6.E-03 6.E-03
F FZ: RM 6 to 9 Selenium ND
F FZ: RM 6 to 9 Thallium 1.E-01 1.E-01 1.E-01
F FZ: RM 6 to 9 Zinc 2.E-01 2.E-01
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA
F FZ: RM 6 to 9 Dibutyltin ion NA
F FZ: RM 6 to 9 Tributyltin ion NA
F FZ: RM 6 to 9 PAHs
F FZ: RM 6 to 9 1-Methylnaphthalene NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA
F FZ: RM 6 to 9 Acenaphthene NA
F FZ: RM 6 to 9 Acenaphthylene NA
F FZ: RM 6 to 9 Anthracene NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA
F FZ: RM 6 to 9 Dibenzothiophene NA
F FZ: RM 6 to 9 Fluoranthene NA
F FZ: RM 6 to 9 Fluorene NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 6 to 9 Naphthalene NA
F FZ: RM 6 to 9 Phenanthrene NA
F FZ: RM 6 to 9 Pyrene NA
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

Total Carcinogenic PAHs --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA
F FZ: RM 6 to 9 Dibenzofuran NA
F FZ: RM 6 to 9 Hexachlorobenzene 4.E-01 4.E-01
F FZ: RM 6 to 9 Hexachlorobutadiene ND
F FZ: RM 6 to 9 Isophorone NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 1.E+02 1.E+02
F FZ: RM 6 to 9 Total PCB Congeners NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA
F FZ: RM 6 to 9 Total PCB TEQ NA

Total TEQ --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND
F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Dieldrin ND
F FZ: RM 6 to 9 Endrin ND
F FZ: RM 6 to 9 Endrin aldehyde ND
F FZ: RM 6 to 9 Endrin ketone ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Heptachlor epoxide ND
F FZ: RM 6 to 9 Methoxychlor ND
F FZ: RM 6 to 9 Total Chlordanes ND
F FZ: RM 6 to 9 Total DDD 3.E-01 3.E-01
F FZ: RM 6 to 9 Total DDE 4.E-01 4.E-01
F FZ: RM 6 to 9 Total DDT ND
F FZ: RM 6 to 9 Total Endosulfan ND

Exposure Point Total 3.E-01 7.E-02 2.E-02 3.E-02 2.E+00 6.E-03 1.E+00
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Metals
F Study Area Wide Aluminum 4.E-03 4.E-03
F Study Area Wide Arsenic, inorganic 8.E-02 8.E-02
F Study Area Wide Cadmium 1.E-02 1.E-02
F Study Area Wide Chromium 2.E-03
F Study Area Wide Copper 3.E-02 3.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 4.E-02 4.E-02
F Study Area Wide Mercury 3.E+00 3.E+00
F Study Area Wide Nickel 2.E-02 2.E-02
F Study Area Wide Selenium 1.E-01 1.E-01
F Study Area Wide Thallium 9.E-02 9.E-02 9.E-02
F Study Area Wide Zinc 2.E-01 2.E-01
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 8.E-03 8.E-03
F Study Area Wide Dibutyltin ion 5.E-02 5.E-02
F Study Area Wide Tributyltin ion 5.E-02 5.E-02
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 1.E-04
F Study Area Wide 2-Methylnaphthalene 2.E-03 2.E-03
F Study Area Wide Acenaphthene 1.E-03 1.E-03
F Study Area Wide Acenaphthylene 9.E-05 9.E-05
F Study Area Wide Anthracene 4.E-05
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 1.E-05 1.E-05
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 9.E-05 9.E-05
F Study Area Wide Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F Study Area Wide Fluorene 4.E-04 4.E-04
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 7.E-04 7.E-04
F Study Area Wide Phenanthrene 6.E-04 6.E-04
F Study Area Wide Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 1.E-04 1.E-04
F Study Area Wide Dibenzofuran 1.E-04 1.E-04
F Study Area Wide Hexachlorobenzene 1.E-01 1.E-01
F Study Area Wide Hexachlorobutadiene 3.E-04 3.E-04
F Study Area Wide Isophorone 1.E-04 1.E-04
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 6.E-03 6.E-03 6.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.E+02 1.E+02
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 1.E+03 1.E+03
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 7.E+00 7.E+00
F Study Area Wide Total PCB TEQ 2.E+01 2.E+01

Total TEQ 3.E+01 3.E+01
F Study Area Wide Pesticides
F Study Area Wide Aldrin 7.E-03 7.E-03
F Study Area Wide alpha-Hexachlorocyclohexane 7.E-06 7.E-06
F Study Area Wide beta-Hexachlorocyclohexane 5.E-05 5.E-05
F Study Area Wide Dieldrin 8.E-02 8.E-02
F Study Area Wide Endrin 1.E-04 1.E-04
F Study Area Wide Endrin aldehyde 2.E-05 2.E-05
F Study Area Wide Endrin ketone 5.E-05 5.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F Study Area Wide Heptachlor epoxide 2.E-02 2.E-02
F Study Area Wide Methoxychlor 3.E-03 3.E-03 3.E-03
F Study Area Wide Total Chlordanes 4.E-02 4.E-02
F Study Area Wide Total DDD 4.E-01 4.E-01
F Study Area Wide Total DDE 5.E-01 5.E-01
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TABLE 5-142.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Total DDT 7.E-02 7.E-02
F Study Area Wide Total Endosulfan 8.E-04 8.E-04 8.E-04 8.E-04

Exposure Point Total 3.E-01 8.E-02 1.E-02 3.E-02 3.E+00 1.E-01 1.E+00 1.E+03 2.E-03 3.E+01 3.E-03

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FZ = Fishing zone.
g/day = Grams per day.

ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.   
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 1.E-01 1.E-01
WB FZ: RM 0 to 4 Antimony 1.E-02 1.E-02
WB FZ: RM 0 to 4 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 0 to 4 Cadmium 1.E-01 1.E-01
WB FZ: RM 0 to 4 Chromium 1.E-03
WB FZ: RM 0 to 4 Copper 6.E-02 6.E-02
WB FZ: RM 0 to 4 Lead --
WB FZ: RM 0 to 4 Manganese 9.E-02 9.E-02
WB FZ: RM 0 to 4 Mercury 1.E+00 1.E+00
WB FZ: RM 0 to 4 Nickel 5.E-02 5.E-02
WB FZ: RM 0 to 4 Selenium 1.E-01 1.E-01
WB FZ: RM 0 to 4 Silver 2.E-03 2.E-03
WB FZ: RM 0 to 4 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 0 to 4 Zinc 6.E-01 6.E-01
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 2.E-02 2.E-02
WB FZ: RM 0 to 4 Dibutyltin ion 2.E-02 2.E-02
WB FZ: RM 0 to 4 Tributyltin ion 3.E-02 3.E-02
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 1.E-04
WB FZ: RM 0 to 4 2-Methylnaphthalene 2.E-03 2.E-03
WB FZ: RM 0 to 4 Acenaphthene 8.E-04 8.E-04
WB FZ: RM 0 to 4 Acenaphthylene 3.E-05 3.E-05
WB FZ: RM 0 to 4 Anthracene 1.E-05
WB FZ: RM 0 to 4 Benzo(a)anthracene --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB FZ: RM 0 to 4 Benzo(k)fluoranthene --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
WB FZ: RM 0 to 4 Dibenzothiophene 5.E-05 5.E-05
WB FZ: RM 0 to 4 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB FZ: RM 0 to 4 Fluorene 4.E-04 4.E-04
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 0 to 4 Naphthalene 3.E-04 3.E-04

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 0 to 4 Phenanthrene 4.E-04 4.E-04
WB FZ: RM 0 to 4 Pyrene 1.E-04 1.E-04

Total Carcinogenic PAHs --
WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 2.E-04
WB FZ: RM 0 to 4 Benzyl alcohol 2.E-04 2.E-04
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB FZ: RM 0 to 4 Dibenzofuran 1.E-04 1.E-04
WB FZ: RM 0 to 4 Hexachlorobenzene 6.E-03 6.E-03
WB FZ: RM 0 to 4 Hexachlorobutadiene 5.E-05 5.E-05
WB FZ: RM 0 to 4 Isophorone 6.E-05 6.E-05
WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB FZ: RM 0 to 4 Phenol ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA
WB FZ: RM 0 to 4 Total PCB Congeners --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 3.E+01 3.E+01
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB FZ: RM 0 to 4 Total PCB TEQ 6.E+00 6.E+00
WB FZ: RM 0 to 4 Total TEQ 1.E+01 1.E+01
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 6.E-03 6.E-03
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 9.E-06 9.E-06
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 5.E-05 5.E-05
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane --
WB FZ: RM 0 to 4 Dieldrin 1.E-01 1.E-01
WB FZ: RM 0 to 4 Endrin 2.E-04 2.E-04
WB FZ: RM 0 to 4 Endrin aldehyde 3.E-05 3.E-05
WB FZ: RM 0 to 4 Endrin ketone 2.E-05 2.E-05
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
WB FZ: RM 0 to 4 Heptachlor 2.E-05 2.E-05
WB FZ: RM 0 to 4 Heptachlor epoxide 3.E-02 3.E-02
WB FZ: RM 0 to 4 Methoxychlor ND
WB FZ: RM 0 to 4 Total Chlordanes 5.E-02 5.E-02
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 0 to 4 Total DDD 1.E-01 1.E-01
WB FZ: RM 0 to 4 Total DDE 4.E-01 4.E-01
WB FZ: RM 0 to 4 Total DDT 1.E-03 1.E-03
WB FZ: RM 0 to 4 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Totalb 7.E-01 1.E-01 1.E-01 6.E-02 1.E+00 2.E-01 8.E-01 3.E+01 2.E-03 1.E+01
WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 2.E-01 2.E-01
WB FZ: RM 4 to 8 Antimony 2.E-02 2.E-02
WB FZ: RM 4 to 8 Arsenic, inorganic 7.E-02 7.E-02
WB FZ: RM 4 to 8 Cadmium 1.E-01 1.E-01
WB FZ: RM 4 to 8 Chromium 9.E-04
WB FZ: RM 4 to 8 Copper 6.E-02 6.E-02
WB FZ: RM 4 to 8 Lead --
WB FZ: RM 4 to 8 Manganese 1.E-01 1.E-01
WB FZ: RM 4 to 8 Mercury 1.E+00 1.E+00
WB FZ: RM 4 to 8 Nickel 5.E-02 5.E-02
WB FZ: RM 4 to 8 Selenium 1.E-01 1.E-01
WB FZ: RM 4 to 8 Silver 3.E-03 3.E-03
WB FZ: RM 4 to 8 Thallium 7.E-02 7.E-02 7.E-02
WB FZ: RM 4 to 8 Zinc 6.E-01 6.E-01
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 9.E-03 9.E-03
WB FZ: RM 4 to 8 Dibutyltin ion 8.E-03 8.E-03
WB FZ: RM 4 to 8 Tributyltin ion 4.E-02 4.E-02
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 3.E-04
WB FZ: RM 4 to 8 2-Methylnaphthalene 3.E-03 3.E-03
WB FZ: RM 4 to 8 Acenaphthene 2.E-03 2.E-03
WB FZ: RM 4 to 8 Acenaphthylene 9.E-05 9.E-05
WB FZ: RM 4 to 8 Anthracene 3.E-05
WB FZ: RM 4 to 8 Benzo(a)anthracene ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 Dibenzothiophene 2.E-04 2.E-04
WB FZ: RM 4 to 8 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
WB FZ: RM 4 to 8 Fluorene 9.E-04 9.E-04
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 4 to 8 Naphthalene 6.E-04 6.E-04
WB FZ: RM 4 to 8 Phenanthrene 9.E-04 9.E-04
WB FZ: RM 4 to 8 Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 2.E-04
WB FZ: RM 4 to 8 Benzyl alcohol 1.E-04 1.E-04
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB FZ: RM 4 to 8 Dibenzofuran 3.E-04 3.E-04
WB FZ: RM 4 to 8 Hexachlorobenzene 9.E-03 9.E-03
WB FZ: RM 4 to 8 Hexachlorobutadiene 4.E-04 4.E-04
WB FZ: RM 4 to 8 Isophorone 6.E-05 6.E-05
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB FZ: RM 4 to 8 Phenol ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA
WB FZ: RM 4 to 8 Total PCB Congeners --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 9.E+02 9.E+02
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB FZ: RM 4 to 8 Total PCB TEQ 8.E+01 8.E+01
WB FZ: RM 4 to 8 Total TEQ 9.E+01 9.E+01
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 1.E-02 1.E-02
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane --
WB FZ: RM 4 to 8 Dieldrin 1.E-01 1.E-01
WB FZ: RM 4 to 8 Endrin 2.E-04 2.E-04
WB FZ: RM 4 to 8 Endrin aldehyde ND
WB FZ: RM 4 to 8 Endrin ketone 6.E-06 6.E-06
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB FZ: RM 4 to 8 Heptachlor ND
WB FZ: RM 4 to 8 Heptachlor epoxide 2.E-02 2.E-02
WB FZ: RM 4 to 8 Methoxychlor ND
WB FZ: RM 4 to 8 Total Chlordanes 6.E-02 6.E-02
WB FZ: RM 4 to 8 Total DDD 8.E-01 8.E-01
WB FZ: RM 4 to 8 Total DDE 9.E-01 9.E-01
WB FZ: RM 4 to 8 Total DDT 3.E-02 3.E-02
WB FZ: RM 4 to 8 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 7.E-01 8.E-02 1.E-01 6.E-02 1.E+00 2.E-01 2.E+00 9.E+02 3.E-03 9.E+01
WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 1.E-01 1.E-01
WB FZ: RM 8 to 12 Antimony ND
WB FZ: RM 8 to 12 Arsenic, inorganic 4.E-02 4.E-02
WB FZ: RM 8 to 12 Cadmium 1.E-01 1.E-01
WB FZ: RM 8 to 12 Chromium 7.E-04
WB FZ: RM 8 to 12 Copper 5.E-02 5.E-02
WB FZ: RM 8 to 12 Lead --
WB FZ: RM 8 to 12 Manganese 1.E-01 1.E-01
WB FZ: RM 8 to 12 Mercury 8.E-01 8.E-01
WB FZ: RM 8 to 12 Nickel 4.E-02 4.E-02
WB FZ: RM 8 to 12 Selenium 1.E-01 1.E-01
WB FZ: RM 8 to 12 Silver 1.E-03 1.E-03
WB FZ: RM 8 to 12 Thallium 3.E-02 3.E-02 3.E-02
WB FZ: RM 8 to 12 Zinc 6.E-01 6.E-01
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 7.E-02 7.E-02
WB FZ: RM 8 to 12 Dibutyltin ion 1.E-02 1.E-02
WB FZ: RM 8 to 12 Tributyltin ion 5.E-02 5.E-02
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 1.E-04
WB FZ: RM 8 to 12 2-Methylnaphthalene 2.E-03 2.E-03
WB FZ: RM 8 to 12 Acenaphthene 3.E-04 3.E-04
WB FZ: RM 8 to 12 Acenaphthylene 3.E-05 3.E-05
WB FZ: RM 8 to 12 Anthracene 1.E-05
WB FZ: RM 8 to 12 Benzo(a)anthracene ND
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 Benzo(a)pyrene --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 2.E-05 2.E-05
WB FZ: RM 8 to 12 Benzo(k)fluoranthene --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene --
WB FZ: RM 8 to 12 Dibenzothiophene 4.E-04 4.E-04
WB FZ: RM 8 to 12 Fluoranthene ND
WB FZ: RM 8 to 12 Fluorene 1.E-04 1.E-04
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 8 to 12 Naphthalene 6.E-04 6.E-04
WB FZ: RM 8 to 12 Phenanthrene ND
WB FZ: RM 8 to 12 Pyrene 5.E-05 5.E-05

Total Carcinogenic PAHs --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 1.E-04
WB FZ: RM 8 to 12 Benzyl alcohol 1.E-04 1.E-04
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 4.E-03 4.E-03
WB FZ: RM 8 to 12 Dibenzofuran 4.E-05 4.E-05
WB FZ: RM 8 to 12 Hexachlorobenzene 8.E-03 8.E-03
WB FZ: RM 8 to 12 Hexachlorobutadiene 4.E-05 4.E-05
WB FZ: RM 8 to 12 Isophorone ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 4.E-03 4.E-03 4.E-03
WB FZ: RM 8 to 12 Phenol 3.E-04 3.E-04 3.E-04
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA
WB FZ: RM 8 to 12 Total PCB Congeners --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 9.E+01 9.E+01
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB FZ: RM 8 to 12 Total PCB TEQ 8.E+00 8.E+00
WB FZ: RM 8 to 12 Total TEQ 2.E+01 2.E+01
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 8.E-03 8.E-03
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 8.E-06 8.E-06
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 5.E-05 5.E-05
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane --
WB FZ: RM 8 to 12 Dieldrin 9.E-02 9.E-02
WB FZ: RM 8 to 12 Endrin 1.E-04 1.E-04
WB FZ: RM 8 to 12 Endrin aldehyde 2.E-05 2.E-05
WB FZ: RM 8 to 12 Endrin ketone 5.E-05 5.E-05
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB FZ: RM 8 to 12 Heptachlor 3.E-05 3.E-05
WB FZ: RM 8 to 12 Heptachlor epoxide 2.E-02 2.E-02
WB FZ: RM 8 to 12 Methoxychlor 3.E-06 3.E-06 3.E-06
WB FZ: RM 8 to 12 Total Chlordanes 5.E-02 5.E-02
WB FZ: RM 8 to 12 Total DDD 8.E-02 8.E-02
WB FZ: RM 8 to 12 Total DDE 3.E-01 3.E-01
WB FZ: RM 8 to 12 Total DDT 1.E-03 1.E-03
WB FZ: RM 8 to 12 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 6.E-01 5.E-02 1.E-01 5.E-02 1.E+00 2.E-01 6.E-01 9.E+01 2.E-03 2.E+01 3.E-04 3.E-06
WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 2.E-01 2.E-01
WB FZ: RM 3 to 6 Antimony ND
WB FZ: RM 3 to 6 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 3 to 6 Cadmium 2.E-01 2.E-01
WB FZ: RM 3 to 6 Chromium 2.E-03
WB FZ: RM 3 to 6 Copper 6.E-02 6.E-02
WB FZ: RM 3 to 6 Lead --
WB FZ: RM 3 to 6 Manganese 1.E-01 1.E-01
WB FZ: RM 3 to 6 Mercury 9.E-01 9.E-01
WB FZ: RM 3 to 6 Nickel 1.E-01 1.E-01
WB FZ: RM 3 to 6 Selenium 1.E-01 1.E-01
WB FZ: RM 3 to 6 Silver 4.E-03 4.E-03
WB FZ: RM 3 to 6 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 3 to 6 Zinc 6.E-01 6.E-01
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA
WB FZ: RM 3 to 6 Dibutyltin ion NA
WB FZ: RM 3 to 6 Tributyltin ion NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 2-Methylnaphthalene ND
WB FZ: RM 3 to 6 Acenaphthene ND
WB FZ: RM 3 to 6 Acenaphthylene ND
WB FZ: RM 3 to 6 Anthracene ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND
WB FZ: RM 3 to 6 Dibenzothiophene NA
WB FZ: RM 3 to 6 Fluoranthene ND
WB FZ: RM 3 to 6 Fluorene ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 3 to 6 Naphthalene ND
WB FZ: RM 3 to 6 Phenanthrene ND
WB FZ: RM 3 to 6 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND
WB FZ: RM 3 to 6 Benzyl alcohol ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND
WB FZ: RM 3 to 6 Dibenzofuran ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND
WB FZ: RM 3 to 6 Isophorone ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND
WB FZ: RM 3 to 6 Phenol ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 3.E+02 3.E+02
WB FZ: RM 3 to 6 Total PCB Congeners --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 3.E+02 3.E+02
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 9.E+00 9.E+00
WB FZ: RM 3 to 6 Total PCB TEQ 2.E+01 2.E+01
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3 to 6 Total TEQ 3.E+01 3.E+01
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Dieldrin ND
WB FZ: RM 3 to 6 Endrin ND
WB FZ: RM 3 to 6 Endrin aldehyde ND
WB FZ: RM 3 to 6 Endrin ketone ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Heptachlor ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND
WB FZ: RM 3 to 6 Methoxychlor 2.E-03 2.E-03 2.E-03
WB FZ: RM 3 to 6 Total Chlordanes 6.E-02 6.E-02
WB FZ: RM 3 to 6 Total DDD 4.E-01 4.E-01
WB FZ: RM 3 to 6 Total DDE 6.E-01 6.E-01
WB FZ: RM 3 to 6 Total DDT 7.E-02 7.E-02
WB FZ: RM 3 to 6 Total Endosulfan 2.E-03 2.E-03 2.E-03 2.E-03

Exposure Point Total 8.E-01 1.E-01 2.E-01 6.E-02 1.E+00 2.E-01 1.E+00 3.E+02 3.E+01 2.E-03
WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 2.E-01 2.E-01
WB FZ: RM 6 to 9 Antimony ND
WB FZ: RM 6 to 9 Arsenic, inorganic 9.E-02 9.E-02
WB FZ: RM 6 to 9 Cadmium 1.E-01 1.E-01
WB FZ: RM 6 to 9 Chromium 9.E-04
WB FZ: RM 6 to 9 Copper 6.E-02 6.E-02
WB FZ: RM 6 to 9 Lead --
WB FZ: RM 6 to 9 Manganese 8.E-02 8.E-02
WB FZ: RM 6 to 9 Mercury 8.E-01 8.E-01
WB FZ: RM 6 to 9 Nickel 5.E-02 5.E-02
WB FZ: RM 6 to 9 Selenium 1.E-01 1.E-01
WB FZ: RM 6 to 9 Silver 5.E-03 5.E-03
WB FZ: RM 6 to 9 Thallium 5.E-02 5.E-02 5.E-02
WB FZ: RM 6 to 9 Zinc 7.E-01 7.E-01
WB FZ: RM 6 to 9 Butyltins
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Butyltin ion NA
WB FZ: RM 6 to 9 Dibutyltin ion NA
WB FZ: RM 6 to 9 Tributyltin ion NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 1.E-02 1.E-02
WB FZ: RM 6 to 9 Acenaphthene 2.E-03 2.E-03
WB FZ: RM 6 to 9 Acenaphthylene ND
WB FZ: RM 6 to 9 Anthracene ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND
WB FZ: RM 6 to 9 Dibenzothiophene NA
WB FZ: RM 6 to 9 Fluoranthene ND
WB FZ: RM 6 to 9 Fluorene 1.E-03 1.E-03
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 6 to 9 Naphthalene 4.E-03 4.E-03
WB FZ: RM 6 to 9 Phenanthrene ND
WB FZ: RM 6 to 9 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND
WB FZ: RM 6 to 9 Benzyl alcohol ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND
WB FZ: RM 6 to 9 Dibenzofuran ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND
WB FZ: RM 6 to 9 Isophorone ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND
WB FZ: RM 6 to 9 Phenol ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 1.E+02 1.E+02
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6 to 9 Total PCB Congeners --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 9.E+01 9.E+01
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 8.E+00 8.E+00
WB FZ: RM 6 to 9 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 6 to 9 Total TEQ 2.E+01 2.E+01
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Dieldrin ND
WB FZ: RM 6 to 9 Endrin ND
WB FZ: RM 6 to 9 Endrin aldehyde ND
WB FZ: RM 6 to 9 Endrin ketone ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Heptachlor ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND
WB FZ: RM 6 to 9 Methoxychlor ND
WB FZ: RM 6 to 9 Total Chlordanes 4.E-02 4.E-02
WB FZ: RM 6 to 9 Total DDD 2.E-01 2.E-01
WB FZ: RM 6 to 9 Total DDE 5.E-01 5.E-01
WB FZ: RM 6 to 9 Total DDT ND
WB FZ: RM 6 to 9 Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Point Total 8.E-01 1.E-01 1.E-01 6.E-02 1.E+00 2.E-01 8.E-01 9.E+01 1.E-02 2.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-01 2.E-01
WB Study Area Wide Antimony 1.E-02 1.E-02
WB Study Area Wide Arsenic, inorganic 9.E-02 9.E-02
WB Study Area Wide Cadmium 1.E-01 1.E-01
WB Study Area Wide Chromium 1.E-03
WB Study Area Wide Copper 6.E-02 6.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 9.E-02 9.E-02
WB Study Area Wide Mercury 9.E-01 9.E-01
WB Study Area Wide Nickel 6.E-02 6.E-02
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Selenium 1.E-01 1.E-01
WB Study Area Wide Silver 3.E-03 3.E-03
WB Study Area Wide Thallium 8.E-02 8.E-02 8.E-02
WB Study Area Wide Zinc 6.E-01 6.E-01
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 3.E-02 3.E-02
WB Study Area Wide Dibutyltin ion 1.E-02 1.E-02
WB Study Area Wide Tributyltin ion 4.E-02 4.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 2.E-04
WB Study Area Wide 2-Methylnaphthalene 5.E-03 5.E-03
WB Study Area Wide Acenaphthene 1.E-03 1.E-03
WB Study Area Wide Acenaphthylene 5.E-05 5.E-05
WB Study Area Wide Anthracene 2.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 2.E-05 2.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 2.E-04 2.E-04
WB Study Area Wide Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB Study Area Wide Fluorene 7.E-04 7.E-04
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 1.E-03 1.E-03
WB Study Area Wide Phenanthrene 5.E-04 5.E-04
WB Study Area Wide Pyrene 1.E-04 1.E-04

Total Carcinogenic PAHs --
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 2.E-04
WB Study Area Wide Benzyl alcohol 2.E-04 2.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 9.E-03 9.E-03
WB Study Area Wide Dibenzofuran 1.E-04 1.E-04
WB Study Area Wide Hexachlorobenzene 7.E-03 7.E-03
WB Study Area Wide Hexachlorobutadiene 2.E-04 2.E-04
WB Study Area Wide Isophorone 6.E-05 6.E-05
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 3.E-03 3.E-03 3.E-03
WB Study Area Wide Phenol 3.E-04 3.E-04 3.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 2.E+02 2.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 3.E+02 3.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 8.E+00 8.E+00
WB Study Area Wide Total PCB TEQ 2.E+01 2.E+01
WB Study Area Wide Total TEQ 3.E+01 3.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 8.E-03 8.E-03
WB Study Area Wide alpha-Hexachlorocyclohexane 9.E-06 9.E-06
WB Study Area Wide beta-Hexachlorocyclohexane 7.E-05 7.E-05
WB Study Area Wide delta-Hexachlorocyclohexane --
WB Study Area Wide Dieldrin 9.E-02 9.E-02
WB Study Area Wide Endrin 2.E-04 2.E-04
WB Study Area Wide Endrin aldehyde 2.E-05 2.E-05
WB Study Area Wide Endrin ketone 3.E-05 3.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
WB Study Area Wide Heptachlor 2.E-05 2.E-05
WB Study Area Wide Heptachlor epoxide 2.E-02 2.E-02
WB Study Area Wide Methoxychlor 2.E-04 2.E-04 2.E-04
WB Study Area Wide Total Chlordanes 5.E-02 5.E-02
WB Study Area Wide Total DDD 3.E-01 3.E-01
WB Study Area Wide Total DDE 5.E-01 5.E-01
WB Study Area Wide Total DDT 2.E-02 2.E-02
WB Study Area Wide Total Endosulfan 8.E-04 8.E-04 8.E-04 8.E-04

Exposure Point Total 7.E-01 9.E-02 1.E-01 6.E-02 1.E+00 2.E-01 1.E+00 3.E+02 5.E-03 3.E+01 3.E-04 2.E-04
F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 3.E-03 3.E-03
F FZ: RM 0 to 4 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 0 to 4 Cadmium 8.E-03 8.E-03
F FZ: RM 0 to 4 Chromium ND
F FZ: RM 0 to 4 Copper 3.E-02 3.E-02
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 Lead --
F FZ: RM 0 to 4 Manganese 3.E-02 3.E-02
F FZ: RM 0 to 4 Mercury 1.E+00 1.E+00
F FZ: RM 0 to 4 Nickel 6.E-03 6.E-03
F FZ: RM 0 to 4 Selenium 1.E-01 1.E-01
F FZ: RM 0 to 4 Thallium 1.E-01 1.E-01 1.E-01
F FZ: RM 0 to 4 Zinc 2.E-01 2.E-01
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 2.E-03 2.E-03
F FZ: RM 0 to 4 Dibutyltin ion 6.E-03 6.E-03
F FZ: RM 0 to 4 Tributyltin ion 3.E-02 3.E-02
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 8.E-05
F FZ: RM 0 to 4 2-Methylnaphthalene 1.E-03 1.E-03
F FZ: RM 0 to 4 Acenaphthene 5.E-04 5.E-04
F FZ: RM 0 to 4 Acenaphthylene 5.E-05 5.E-05
F FZ: RM 0 to 4 Anthracene 2.E-05
F FZ: RM 0 to 4 Benzo(a)anthracene --
F FZ: RM 0 to 4 Benzo(b)fluoranthene --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 6.E-06 6.E-06
F FZ: RM 0 to 4 Benzo(k)fluoranthene --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
F FZ: RM 0 to 4 Dibenzothiophene 4.E-05 4.E-05
F FZ: RM 0 to 4 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F FZ: RM 0 to 4 Fluorene 2.E-04 2.E-04
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
F FZ: RM 0 to 4 Naphthalene 2.E-04 2.E-04
F FZ: RM 0 to 4 Phenanthrene 3.E-04 3.E-04
F FZ: RM 0 to 4 Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 1.E-04 1.E-04
F FZ: RM 0 to 4 Dibenzofuran 8.E-05 8.E-05
F FZ: RM 0 to 4 Hexachlorobenzene 5.E-03 5.E-03
F FZ: RM 0 to 4 Hexachlorobutadiene 3.E-05 3.E-05
F FZ: RM 0 to 4 Isophorone 7.E-05 7.E-05
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 5.E-03 5.E-03 5.E-03
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA
F FZ: RM 0 to 4 Total PCB Congeners --
F FZ: RM 0 to 4 Total PCBs, Adjusted 2.E+01 2.E+01
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 4.E+00 4.E+00
F FZ: RM 0 to 4 Total PCB TEQ 3.E+00 3.E+00

Total TEQ 8.E+00 8.E+00
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 4.E-03 4.E-03
F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 7.E-06 7.E-06
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 3.E-05 3.E-05
F FZ: RM 0 to 4 Dieldrin 8.E-02 8.E-02
F FZ: RM 0 to 4 Endrin 1.E-04 1.E-04
F FZ: RM 0 to 4 Endrin aldehyde 1.E-05 1.E-05
F FZ: RM 0 to 4 Endrin ketone 2.E-05 2.E-05
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
F FZ: RM 0 to 4 Heptachlor epoxide 2.E-02 2.E-02
F FZ: RM 0 to 4 Methoxychlor ND
F FZ: RM 0 to 4 Total Chlordanes 4.E-02 4.E-02
F FZ: RM 0 to 4 Total DDD 8.E-02 8.E-02
F FZ: RM 0 to 4 Total DDE 3.E-01 3.E-01
F FZ: RM 0 to 4 Total DDT 4.E-03 4.E-03
F FZ: RM 0 to 4 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 3.E-01 1.E-01 9.E-03 3.E-02 1.E+00 1.E-01 6.E-01 2.E+01 1.E-03 8.E+00
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 4.E-03 4.E-03
F FZ: RM 4 to 8 Arsenic, inorganic 6.E-02 6.E-02
F FZ: RM 4 to 8 Cadmium 6.E-03 6.E-03
F FZ: RM 4 to 8 Chromium 4.E-04
F FZ: RM 4 to 8 Copper 2.E-02 2.E-02
F FZ: RM 4 to 8 Lead --
F FZ: RM 4 to 8 Manganese 3.E-02 3.E-02
F FZ: RM 4 to 8 Mercury 1.E+00 1.E+00
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Nickel 2.E-02 2.E-02
F FZ: RM 4 to 8 Selenium 1.E-01 1.E-01
F FZ: RM 4 to 8 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 4 to 8 Zinc 2.E-01 2.E-01
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 4.E-03 4.E-03
F FZ: RM 4 to 8 Dibutyltin ion 5.E-03 5.E-03
F FZ: RM 4 to 8 Tributyltin ion 3.E-02 3.E-02
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 1.E-04
F FZ: RM 4 to 8 2-Methylnaphthalene 2.E-03 2.E-03
F FZ: RM 4 to 8 Acenaphthene 2.E-03 2.E-03
F FZ: RM 4 to 8 Acenaphthylene 1.E-04 1.E-04
F FZ: RM 4 to 8 Anthracene 5.E-05
F FZ: RM 4 to 8 Benzo(a)anthracene ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
F FZ: RM 4 to 8 Dibenzothiophene 1.E-04 1.E-04
F FZ: RM 4 to 8 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
F FZ: RM 4 to 8 Fluorene 5.E-04 5.E-04
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 4 to 8 Naphthalene 6.E-04 6.E-04
F FZ: RM 4 to 8 Phenanthrene 7.E-04 7.E-04
F FZ: RM 4 to 8 Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 7.E-05 7.E-05
F FZ: RM 4 to 8 Dibenzofuran 2.E-04 2.E-04
F FZ: RM 4 to 8 Hexachlorobenzene 7.E-03 7.E-03
F FZ: RM 4 to 8 Hexachlorobutadiene 3.E-04 3.E-04
F FZ: RM 4 to 8 Isophorone 8.E-05 8.E-05
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 6.E-03 6.E-03 6.E-03
F FZ: RM 4 to 8 Polychlorinated Biphenyls
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 4 to 8 Total Aroclors NA
F FZ: RM 4 to 8 Total PCB Congeners --
F FZ: RM 4 to 8 Total PCBs, Adjusted 7.E+02 7.E+02
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 8.E+00 8.E+00
F FZ: RM 4 to 8 Total PCB TEQ 1.E+01 1.E+01

Total TEQ 2.E+01 2.E+01
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 8.E-03 8.E-03
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 5.E-05 5.E-05
F FZ: RM 4 to 8 Dieldrin 7.E-02 7.E-02
F FZ: RM 4 to 8 Endrin 1.E-04 1.E-04
F FZ: RM 4 to 8 Endrin aldehyde ND
F FZ: RM 4 to 8 Endrin ketone 7.E-06 7.E-06
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F FZ: RM 4 to 8 Heptachlor epoxide 1.E-02 1.E-02
F FZ: RM 4 to 8 Methoxychlor ND
F FZ: RM 4 to 8 Total Chlordanes 4.E-02 4.E-02
F FZ: RM 4 to 8 Total DDD 5.E-01 5.E-01
F FZ: RM 4 to 8 Total DDE 7.E-01 7.E-01
F FZ: RM 4 to 8 Total DDT 9.E-02 9.E-02
F FZ: RM 4 to 8 Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 2.E-01 6.E-02 8.E-03 2.E-02 1.E+00 1.E-01 1.E+00 7.E+02 2.E-03 2.E+01
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 2.E-03 2.E-03
F FZ: RM 8 to 12 Arsenic, inorganic 4.E-02 4.E-02
F FZ: RM 8 to 12 Cadmium 7.E-03 7.E-03
F FZ: RM 8 to 12 Chromium ND
F FZ: RM 8 to 12 Copper 2.E-02 2.E-02
F FZ: RM 8 to 12 Lead --
F FZ: RM 8 to 12 Manganese 3.E-02 3.E-02
F FZ: RM 8 to 12 Mercury 1.E+00 1.E+00
F FZ: RM 8 to 12 Nickel 4.E-03 4.E-03
F FZ: RM 8 to 12 Selenium 8.E-02 8.E-02
F FZ: RM 8 to 12 Thallium 3.E-02 3.E-02 3.E-02
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Zinc 2.E-01 2.E-01
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND
F FZ: RM 8 to 12 Dibutyltin ion 2.E-02 2.E-02
F FZ: RM 8 to 12 Tributyltin ion 4.E-02 4.E-02
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 7.E-05
F FZ: RM 8 to 12 2-Methylnaphthalene 1.E-03 1.E-03
F FZ: RM 8 to 12 Acenaphthene 2.E-04 2.E-04
F FZ: RM 8 to 12 Acenaphthylene 4.E-05 4.E-05
F FZ: RM 8 to 12 Anthracene 1.E-05
F FZ: RM 8 to 12 Benzo(a)anthracene ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND
F FZ: RM 8 to 12 Dibenzothiophene 1.E-05 1.E-05
F FZ: RM 8 to 12 Fluoranthene ND
F FZ: RM 8 to 12 Fluorene 9.E-05 9.E-05
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 8 to 12 Naphthalene ND
F FZ: RM 8 to 12 Phenanthrene ND
F FZ: RM 8 to 12 Pyrene 7.E-05 7.E-05

Total Carcinogenic PAHs --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 1.E-04 1.E-04
F FZ: RM 8 to 12 Dibenzofuran 3.E-05 3.E-05
F FZ: RM 8 to 12 Hexachlorobenzene 6.E-03 6.E-03
F FZ: RM 8 to 12 Hexachlorobutadiene 4.E-05 4.E-05
F FZ: RM 8 to 12 Isophorone ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 5.E-03 5.E-03 5.E-03
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA
F FZ: RM 8 to 12 Total PCB Congeners --
F FZ: RM 8 to 12 Total PCBs, Adjusted 5.E+01 5.E+01
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 5.E+00 5.E+00
F FZ: RM 8 to 12 Total PCB TEQ 4.E+00 4.E+00

Total TEQ 8.E+00 8.E+00
F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 5.E-03 5.E-03
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 5.E-06 5.E-06
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 4.E-05 4.E-05
F FZ: RM 8 to 12 Dieldrin 6.E-02 6.E-02
F FZ: RM 8 to 12 Endrin 9.E-05 9.E-05
F FZ: RM 8 to 12 Endrin aldehyde 8.E-06 8.E-06
F FZ: RM 8 to 12 Endrin ketone ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F FZ: RM 8 to 12 Heptachlor epoxide 1.E-02 1.E-02
F FZ: RM 8 to 12 Methoxychlor 3.E-06 3.E-06 3.E-06
F FZ: RM 8 to 12 Total Chlordanes 4.E-02 4.E-02
F FZ: RM 8 to 12 Total DDD 6.E-02 6.E-02
F FZ: RM 8 to 12 Total DDE 2.E-01 2.E-01
F FZ: RM 8 to 12 Total DDT 3.E-03 3.E-03
F FZ: RM 8 to 12 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 2.E-01 4.E-02 7.E-03 2.E-02 1.E+00 9.E-02 4.E-01 5.E+01 1.E-03 8.E+00 3.E-06
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 4.E-03 4.E-03
F FZ: RM 3 to 6 Arsenic, inorganic 8.E-02 8.E-02
F FZ: RM 3 to 6 Cadmium 8.E-03 8.E-03
F FZ: RM 3 to 6 Chromium 8.E-04
F FZ: RM 3 to 6 Copper 2.E-02 2.E-02
F FZ: RM 3 to 6 Lead --
F FZ: RM 3 to 6 Manganese 5.E-03 5.E-03
F FZ: RM 3 to 6 Mercury 3.E+00 3.E+00
F FZ: RM 3 to 6 Nickel 3.E-03 3.E-03
F FZ: RM 3 to 6 Selenium ND
F FZ: RM 3 to 6 Thallium 8.E-02 8.E-02 8.E-02
F FZ: RM 3 to 6 Zinc 2.E-01 2.E-01
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3 to 6 Dibutyltin ion NA
F FZ: RM 3 to 6 Tributyltin ion NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA
F FZ: RM 3 to 6 Acenaphthene NA
F FZ: RM 3 to 6 Acenaphthylene NA
F FZ: RM 3 to 6 Anthracene NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA
F FZ: RM 3 to 6 Dibenzothiophene NA
F FZ: RM 3 to 6 Fluoranthene NA
F FZ: RM 3 to 6 Fluorene NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 3 to 6 Naphthalene NA
F FZ: RM 3 to 6 Phenanthrene NA
F FZ: RM 3 to 6 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA
F FZ: RM 3 to 6 Dibenzofuran NA
F FZ: RM 3 to 6 Hexachlorobenzene ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND
F FZ: RM 3 to 6 Isophorone NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 7.E+01 7.E+01
F FZ: RM 3 to 6 Total PCB Congeners NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA
F FZ: RM 3 to 6 Total PCB TEQ NA
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

Total TEQ --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Dieldrin ND
F FZ: RM 3 to 6 Endrin ND
F FZ: RM 3 to 6 Endrin aldehyde ND
F FZ: RM 3 to 6 Endrin ketone ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Heptachlor epoxide ND
F FZ: RM 3 to 6 Methoxychlor 2.E-03 2.E-03 2.E-03
F FZ: RM 3 to 6 Total Chlordanes 4.E-02 4.E-02
F FZ: RM 3 to 6 Total DDD 1.E-01 1.E-01
F FZ: RM 3 to 6 Total DDE 4.E-01 4.E-01
F FZ: RM 3 to 6 Total DDT 1.E-01 1.E-01
F FZ: RM 3 to 6 Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 2.E-01 8.E-02 8.E-03 2.E-02 4.E+00 5.E-03 8.E-01 2.E-03 2.E-03
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 3.E-03 3.E-03
F FZ: RM 6 to 9 Arsenic, inorganic 6.E-02 6.E-02
F FZ: RM 6 to 9 Cadmium 1.E-02 1.E-02
F FZ: RM 6 to 9 Chromium ND
F FZ: RM 6 to 9 Copper 2.E-02 2.E-02
F FZ: RM 6 to 9 Lead --
F FZ: RM 6 to 9 Manganese 4.E-03 4.E-03
F FZ: RM 6 to 9 Mercury 2.E+00 2.E+00
F FZ: RM 6 to 9 Nickel 4.E-03 4.E-03
F FZ: RM 6 to 9 Selenium ND
F FZ: RM 6 to 9 Thallium 5.E-02 5.E-02 5.E-02
F FZ: RM 6 to 9 Zinc 2.E-01 2.E-01
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA
F FZ: RM 6 to 9 Dibutyltin ion NA
F FZ: RM 6 to 9 Tributyltin ion NA
F FZ: RM 6 to 9 PAHs
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 1-Methylnaphthalene NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA
F FZ: RM 6 to 9 Acenaphthene NA
F FZ: RM 6 to 9 Acenaphthylene NA
F FZ: RM 6 to 9 Anthracene NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA
F FZ: RM 6 to 9 Dibenzothiophene NA
F FZ: RM 6 to 9 Fluoranthene NA
F FZ: RM 6 to 9 Fluorene NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 6 to 9 Naphthalene NA
F FZ: RM 6 to 9 Phenanthrene NA
F FZ: RM 6 to 9 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA
F FZ: RM 6 to 9 Dibenzofuran NA
F FZ: RM 6 to 9 Hexachlorobenzene 1.E-01 1.E-01
F FZ: RM 6 to 9 Hexachlorobutadiene ND
F FZ: RM 6 to 9 Isophorone NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 1.E+02 1.E+02
F FZ: RM 6 to 9 Total PCB Congeners NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA
F FZ: RM 6 to 9 Total PCB TEQ NA

Total TEQ --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 22 of 25



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Dieldrin ND
F FZ: RM 6 to 9 Endrin ND
F FZ: RM 6 to 9 Endrin aldehyde ND
F FZ: RM 6 to 9 Endrin ketone ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Heptachlor epoxide ND
F FZ: RM 6 to 9 Methoxychlor ND
F FZ: RM 6 to 9 Total Chlordanes ND
F FZ: RM 6 to 9 Total DDD 2.E-01 2.E-01
F FZ: RM 6 to 9 Total DDE 4.E-01 4.E-01
F FZ: RM 6 to 9 Total DDT ND
F FZ: RM 6 to 9 Total Endosulfan ND

Exposure Point Total 2.E-01 6.E-02 1.E-02 2.E-02 2.E+00 4.E-03 8.E-01
F Study Area Wide Metals
F Study Area Wide Aluminum 3.E-03 3.E-03
F Study Area Wide Arsenic, inorganic 7.E-02 7.E-02
F Study Area Wide Cadmium 8.E-03 8.E-03
F Study Area Wide Chromium 3.E-04
F Study Area Wide Copper 2.E-02 2.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 2.E-02 2.E-02
F Study Area Wide Mercury 2.E+00 2.E+00
F Study Area Wide Nickel 7.E-03 7.E-03
F Study Area Wide Selenium 8.E-02 8.E-02
F Study Area Wide Thallium 6.E-02 6.E-02 6.E-02
F Study Area Wide Zinc 2.E-01 2.E-01
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 3.E-03 3.E-03
F Study Area Wide Dibutyltin ion 1.E-02 1.E-02
F Study Area Wide Tributyltin ion 3.E-02 3.E-02
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 1.E-04
F Study Area Wide 2-Methylnaphthalene 1.E-03 1.E-03
F Study Area Wide Acenaphthene 7.E-04 7.E-04
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Acenaphthylene 7.E-05 7.E-05
F Study Area Wide Anthracene 3.E-05
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 4.E-06 4.E-06
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 5.E-05 5.E-05
F Study Area Wide Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
F Study Area Wide Fluorene 3.E-04 3.E-04
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 3.E-04 3.E-04
F Study Area Wide Phenanthrene 4.E-04 4.E-04
F Study Area Wide Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 9.E-05 9.E-05
F Study Area Wide Dibenzofuran 9.E-05 9.E-05
F Study Area Wide Hexachlorobenzene 3.E-02 3.E-02
F Study Area Wide Hexachlorobutadiene 1.E-04 1.E-04
F Study Area Wide Isophorone 6.E-05 6.E-05
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 5.E-03 5.E-03 5.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 9.E+01 9.E+01
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 3.E+02 3.E+02
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 6.E+00 6.E+00
F Study Area Wide Total PCB TEQ 7.E+00 7.E+00

Total TEQ 1.E+01 1.E+01
F Study Area Wide Pesticides
F Study Area Wide Aldrin 6.E-03 6.E-03
F Study Area Wide alpha-Hexachlorocyclohexane 6.E-06 6.E-06
F Study Area Wide beta-Hexachlorocyclohexane 4.E-05 4.E-05
F Study Area Wide Dieldrin 7.E-02 7.E-02
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TABLE 5-143.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Endrin 1.E-04 1.E-04
F Study Area Wide Endrin aldehyde 9.E-06 9.E-06
F Study Area Wide Endrin ketone 1.E-05 1.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 2.E-04 2.E-04 2.E-04
F Study Area Wide Heptachlor epoxide 2.E-02 2.E-02
F Study Area Wide Methoxychlor 5.E-04 5.E-04 5.E-04
F Study Area Wide Total Chlordanes 4.E-02 4.E-02
F Study Area Wide Total DDD 2.E-01 2.E-01
F Study Area Wide Total DDE 4.E-01 4.E-01
F Study Area Wide Total DDT 4.E-02 4.E-02
F Study Area Wide Total Endosulfan 5.E-04 5.E-04 5.E-04 5.E-04

Exposure Point Total 2.E-01 7.E-02 9.E-03 2.E-02 2.E+00 1.E-01 9.E-01 3.E+02 1.E-03 1.E+01 5.E-04

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FZ = Fishing zone.
g/day = Grams per day.

ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.   
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 3.E-01 3.E-01
WB FZ: RM 0 to 4 Antimony 4.E-02 4.E-02
WB FZ: RM 0 to 4 Arsenic, inorganic 3.E-01 3.E-01
WB FZ: RM 0 to 4 Cadmium 3.E-01 3.E-01
WB FZ: RM 0 to 4 Chromium 4.E-03
WB FZ: RM 0 to 4 Copper 1.E-01 1.E-01
WB FZ: RM 0 to 4 Lead --
WB FZ: RM 0 to 4 Manganese 2.E-01 2.E-01
WB FZ: RM 0 to 4 Mercury 2.E+00 2.E+00
WB FZ: RM 0 to 4 Nickel 1.E-01 1.E-01
WB FZ: RM 0 to 4 Selenium 3.E-01 3.E-01
WB FZ: RM 0 to 4 Silver 4.E-03 4.E-03
WB FZ: RM 0 to 4 Thallium 3.E-01 3.E-01 3.E-01
WB FZ: RM 0 to 4 Zinc 1.E+00 1.E+00
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 6.E-02 6.E-02
WB FZ: RM 0 to 4 Dibutyltin ion 7.E-02 7.E-02
WB FZ: RM 0 to 4 Tributyltin ion 1.E-01 1.E-01
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 3.E-04
WB FZ: RM 0 to 4 2-Methylnaphthalene 4.E-03 4.E-03
WB FZ: RM 0 to 4 Acenaphthene 2.E-03 2.E-03
WB FZ: RM 0 to 4 Acenaphthylene 9.E-05 9.E-05
WB FZ: RM 0 to 4 Anthracene 4.E-05
WB FZ: RM 0 to 4 Benzo(a)anthracene --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 4.E-05 4.E-05
WB FZ: RM 0 to 4 Benzo(k)fluoranthene --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
WB FZ: RM 0 to 4 Dibenzothiophene 2.E-04 2.E-04
WB FZ: RM 0 to 4 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB FZ: RM 0 to 4 Fluorene 9.E-04 9.E-04
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 0 to 4 Naphthalene 5.E-04 5.E-04

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 0 to 4 Phenanthrene 1.E-03 1.E-03
WB FZ: RM 0 to 4 Pyrene 3.E-04 3.E-04

Total Carcinogenic PAHs --
WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 5.E-04
WB FZ: RM 0 to 4 Benzyl alcohol 6.E-04 6.E-04
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 4.E-02 4.E-02
WB FZ: RM 0 to 4 Dibenzofuran 4.E-04 4.E-04
WB FZ: RM 0 to 4 Hexachlorobenzene 1.E-02 1.E-02
WB FZ: RM 0 to 4 Hexachlorobutadiene 1.E-04 1.E-04
WB FZ: RM 0 to 4 Isophorone 1.E-04 1.E-04
WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 7.E-03 7.E-03 7.E-03
WB FZ: RM 0 to 4 Phenol ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA
WB FZ: RM 0 to 4 Total PCB Congeners --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 7.E+01 7.E+01
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB FZ: RM 0 to 4 Total PCB TEQ 2.E+01 2.E+01
WB FZ: RM 0 to 4 Total TEQ 3.E+01 3.E+01
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 1.E-02 1.E-02
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane --
WB FZ: RM 0 to 4 Dieldrin 2.E-01 2.E-01
WB FZ: RM 0 to 4 Endrin 3.E-04 3.E-04
WB FZ: RM 0 to 4 Endrin aldehyde 1.E-04 1.E-04
WB FZ: RM 0 to 4 Endrin ketone 1.E-04 1.E-04
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB FZ: RM 0 to 4 Heptachlor 3.E-05 3.E-05
WB FZ: RM 0 to 4 Heptachlor epoxide 6.E-02 6.E-02
WB FZ: RM 0 to 4 Methoxychlor ND
WB FZ: RM 0 to 4 Total Chlordanes 1.E-01 1.E-01
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 0 to 4 Total DDD 3.E-01 3.E-01
WB FZ: RM 0 to 4 Total DDE 8.E-01 8.E-01
WB FZ: RM 0 to 4 Total DDT 3.E-03 3.E-03
WB FZ: RM 0 to 4 Total Endosulfan 6.E-04 6.E-04 6.E-04 6.E-04

Exposure Point Totalb 2.E+00 3.E-01 3.E-01 1.E-01 3.E+00 4.E-01 2.E+00 7.E+01 4.E-03 3.E+01
WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 5.E-01 5.E-01
WB FZ: RM 4 to 8 Antimony 6.E-02 6.E-02
WB FZ: RM 4 to 8 Arsenic, inorganic 2.E-01 2.E-01
WB FZ: RM 4 to 8 Cadmium 3.E-01 3.E-01
WB FZ: RM 4 to 8 Chromium 2.E-03
WB FZ: RM 4 to 8 Copper 1.E-01 1.E-01
WB FZ: RM 4 to 8 Lead --
WB FZ: RM 4 to 8 Manganese 2.E-01 2.E-01
WB FZ: RM 4 to 8 Mercury 2.E+00 2.E+00
WB FZ: RM 4 to 8 Nickel 1.E-01 1.E-01
WB FZ: RM 4 to 8 Selenium 3.E-01 3.E-01
WB FZ: RM 4 to 8 Silver 6.E-03 6.E-03
WB FZ: RM 4 to 8 Thallium 3.E-01 3.E-01 3.E-01
WB FZ: RM 4 to 8 Zinc 2.E+00 2.E+00
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 3.E-02 3.E-02
WB FZ: RM 4 to 8 Dibutyltin ion 2.E-02 2.E-02
WB FZ: RM 4 to 8 Tributyltin ion 8.E-02 8.E-02
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 7.E-04
WB FZ: RM 4 to 8 2-Methylnaphthalene 8.E-03 8.E-03
WB FZ: RM 4 to 8 Acenaphthene 8.E-03 8.E-03
WB FZ: RM 4 to 8 Acenaphthylene 3.E-04 3.E-04
WB FZ: RM 4 to 8 Anthracene 1.E-04
WB FZ: RM 4 to 8 Benzo(a)anthracene ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 4 to 8 Dibenzothiophene 5.E-04 5.E-04
WB FZ: RM 4 to 8 Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
WB FZ: RM 4 to 8 Fluorene 2.E-03 2.E-03
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 4 to 8 Naphthalene 2.E-03 2.E-03
WB FZ: RM 4 to 8 Phenanthrene 2.E-03 2.E-03
WB FZ: RM 4 to 8 Pyrene 1.E-03 1.E-03

Total Carcinogenic PAHs --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 4.E-04
WB FZ: RM 4 to 8 Benzyl alcohol 2.E-04 2.E-04
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 4.E-02 4.E-02
WB FZ: RM 4 to 8 Dibenzofuran 6.E-04 6.E-04
WB FZ: RM 4 to 8 Hexachlorobenzene 2.E-02 2.E-02
WB FZ: RM 4 to 8 Hexachlorobutadiene 1.E-03 1.E-03
WB FZ: RM 4 to 8 Isophorone 1.E-04 1.E-04
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 6.E-03 6.E-03 6.E-03
WB FZ: RM 4 to 8 Phenol ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA
WB FZ: RM 4 to 8 Total PCB Congeners --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 5.E+03 5.E+03
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 3.E+01 3.E+01
WB FZ: RM 4 to 8 Total PCB TEQ 4.E+02 4.E+02
WB FZ: RM 4 to 8 Total TEQ 5.E+02 5.E+02
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 2.E-02 2.E-02
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 3.E-04 3.E-04
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane --
WB FZ: RM 4 to 8 Dieldrin 2.E-01 2.E-01
WB FZ: RM 4 to 8 Endrin 4.E-04 4.E-04
WB FZ: RM 4 to 8 Endrin aldehyde ND
WB FZ: RM 4 to 8 Endrin ketone 1.E-05 1.E-05
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 6.E-04 6.E-04 6.E-04
WB FZ: RM 4 to 8 Heptachlor ND
WB FZ: RM 4 to 8 Heptachlor epoxide 5.E-02 5.E-02
WB FZ: RM 4 to 8 Methoxychlor ND
WB FZ: RM 4 to 8 Total Chlordanes 1.E-01 1.E-01
WB FZ: RM 4 to 8 Total DDD 2.E+00 2.E+00
WB FZ: RM 4 to 8 Total DDE 3.E+00 3.E+00
WB FZ: RM 4 to 8 Total DDT 1.E-01 1.E-01
WB FZ: RM 4 to 8 Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Point Total 2.E+00 2.E-01 3.E-01 1.E-01 3.E+00 4.E-01 6.E+00 5.E+03 8.E-03 5.E+02
WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 3.E-01 3.E-01
WB FZ: RM 8 to 12 Antimony ND
WB FZ: RM 8 to 12 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 8 to 12 Cadmium 3.E-01 3.E-01
WB FZ: RM 8 to 12 Chromium 2.E-03
WB FZ: RM 8 to 12 Copper 1.E-01 1.E-01
WB FZ: RM 8 to 12 Lead --
WB FZ: RM 8 to 12 Manganese 2.E-01 2.E-01
WB FZ: RM 8 to 12 Mercury 2.E+00 2.E+00
WB FZ: RM 8 to 12 Nickel 9.E-02 9.E-02
WB FZ: RM 8 to 12 Selenium 2.E-01 2.E-01
WB FZ: RM 8 to 12 Silver 3.E-03 3.E-03
WB FZ: RM 8 to 12 Thallium 7.E-02 7.E-02 7.E-02
WB FZ: RM 8 to 12 Zinc 1.E+00 1.E+00
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 4.E-01 4.E-01
WB FZ: RM 8 to 12 Dibutyltin ion 4.E-02 4.E-02
WB FZ: RM 8 to 12 Tributyltin ion 1.E-01 1.E-01
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 2.E-04
WB FZ: RM 8 to 12 2-Methylnaphthalene 5.E-03 5.E-03
WB FZ: RM 8 to 12 Acenaphthene 7.E-04 7.E-04
WB FZ: RM 8 to 12 Acenaphthylene 9.E-05 9.E-05
WB FZ: RM 8 to 12 Anthracene 3.E-05
WB FZ: RM 8 to 12 Benzo(a)anthracene ND
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 8 to 12 Benzo(a)pyrene --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 7.E-05 7.E-05
WB FZ: RM 8 to 12 Benzo(k)fluoranthene --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene --
WB FZ: RM 8 to 12 Dibenzothiophene 2.E-03 2.E-03
WB FZ: RM 8 to 12 Fluoranthene ND
WB FZ: RM 8 to 12 Fluorene 3.E-04 3.E-04
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 8 to 12 Naphthalene 3.E-03 3.E-03
WB FZ: RM 8 to 12 Phenanthrene ND
WB FZ: RM 8 to 12 Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 5.E-04
WB FZ: RM 8 to 12 Benzyl alcohol 2.E-04 2.E-04
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 1.E-02 1.E-02
WB FZ: RM 8 to 12 Dibenzofuran 1.E-04 1.E-04
WB FZ: RM 8 to 12 Hexachlorobenzene 2.E-02 2.E-02
WB FZ: RM 8 to 12 Hexachlorobutadiene 2.E-04 2.E-04
WB FZ: RM 8 to 12 Isophorone ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 8.E-03 8.E-03 8.E-03
WB FZ: RM 8 to 12 Phenol 6.E-04 6.E-04 6.E-04
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA
WB FZ: RM 8 to 12 Total PCB Congeners --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 3.E+02 3.E+02
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB FZ: RM 8 to 12 Total PCB TEQ 2.E+01 2.E+01
WB FZ: RM 8 to 12 Total TEQ 3.E+01 3.E+01
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 2.E-02 2.E-02
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.E-04 1.E-04
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane --
WB FZ: RM 8 to 12 Dieldrin 2.E-01 2.E-01
WB FZ: RM 8 to 12 Endrin 4.E-04 4.E-04
WB FZ: RM 8 to 12 Endrin aldehyde 3.E-05 3.E-05
WB FZ: RM 8 to 12 Endrin ketone 2.E-04 2.E-04
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 5.E-04 5.E-04 5.E-04
WB FZ: RM 8 to 12 Heptachlor 6.E-05 6.E-05
WB FZ: RM 8 to 12 Heptachlor epoxide 4.E-02 4.E-02
WB FZ: RM 8 to 12 Methoxychlor 5.E-06 5.E-06 5.E-06
WB FZ: RM 8 to 12 Total Chlordanes 1.E-01 1.E-01
WB FZ: RM 8 to 12 Total DDD 2.E-01 2.E-01
WB FZ: RM 8 to 12 Total DDE 6.E-01 6.E-01
WB FZ: RM 8 to 12 Total DDT 3.E-03 3.E-03
WB FZ: RM 8 to 12 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 1.E+00 1.E-01 3.E-01 1.E-01 3.E+00 4.E-01 1.E+00 3.E+02 5.E-03 3.E+01 6.E-04 5.E-06
WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 5.E-01 5.E-01
WB FZ: RM 3 to 6 Antimony ND
WB FZ: RM 3 to 6 Arsenic, inorganic 3.E-01 3.E-01
WB FZ: RM 3 to 6 Cadmium 4.E-01 4.E-01
WB FZ: RM 3 to 6 Chromium 5.E-03
WB FZ: RM 3 to 6 Copper 1.E-01 1.E-01
WB FZ: RM 3 to 6 Lead --
WB FZ: RM 3 to 6 Manganese 2.E-01 2.E-01
WB FZ: RM 3 to 6 Mercury 2.E+00 2.E+00
WB FZ: RM 3 to 6 Nickel 3.E-01 3.E-01
WB FZ: RM 3 to 6 Selenium 2.E-01 2.E-01
WB FZ: RM 3 to 6 Silver 1.E-02 1.E-02
WB FZ: RM 3 to 6 Thallium 3.E-01 3.E-01 3.E-01
WB FZ: RM 3 to 6 Zinc 1.E+00 1.E+00
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA
WB FZ: RM 3 to 6 Dibutyltin ion NA
WB FZ: RM 3 to 6 Tributyltin ion NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 3 to 6 2-Methylnaphthalene ND
WB FZ: RM 3 to 6 Acenaphthene ND
WB FZ: RM 3 to 6 Acenaphthylene ND
WB FZ: RM 3 to 6 Anthracene ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND
WB FZ: RM 3 to 6 Dibenzothiophene NA
WB FZ: RM 3 to 6 Fluoranthene ND
WB FZ: RM 3 to 6 Fluorene ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 3 to 6 Naphthalene ND
WB FZ: RM 3 to 6 Phenanthrene ND
WB FZ: RM 3 to 6 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND
WB FZ: RM 3 to 6 Benzyl alcohol ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND
WB FZ: RM 3 to 6 Dibenzofuran ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND
WB FZ: RM 3 to 6 Isophorone ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND
WB FZ: RM 3 to 6 Phenol ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 1.E+03 1.E+03
WB FZ: RM 3 to 6 Total PCB Congeners --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 2.E+03 2.E+03
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 3.E+01 3.E+01
WB FZ: RM 3 to 6 Total PCB TEQ 6.E+01 6.E+01
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 3 to 6 Total TEQ 1.E+02 1.E+02
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Dieldrin ND
WB FZ: RM 3 to 6 Endrin ND
WB FZ: RM 3 to 6 Endrin aldehyde ND
WB FZ: RM 3 to 6 Endrin ketone ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Heptachlor ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND
WB FZ: RM 3 to 6 Methoxychlor 3.E-03 3.E-03 3.E-03
WB FZ: RM 3 to 6 Total Chlordanes 2.E-01 2.E-01
WB FZ: RM 3 to 6 Total DDD 1.E+00 1.E+00
WB FZ: RM 3 to 6 Total DDE 2.E+00 2.E+00
WB FZ: RM 3 to 6 Total DDT 4.E-01 4.E-01
WB FZ: RM 3 to 6 Total Endosulfan ND

Exposure Point Total 2.E+00 3.E-01 4.E-01 1.E-01 2.E+00 5.E-01 4.E+00 2.E+03 1.E+02 3.E-03
WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 4.E-01 4.E-01
WB FZ: RM 6 to 9 Antimony ND
WB FZ: RM 6 to 9 Arsenic, inorganic 2.E-01 2.E-01
WB FZ: RM 6 to 9 Cadmium 3.E-01 3.E-01
WB FZ: RM 6 to 9 Chromium 2.E-03
WB FZ: RM 6 to 9 Copper 1.E-01 1.E-01
WB FZ: RM 6 to 9 Lead --
WB FZ: RM 6 to 9 Manganese 2.E-01 2.E-01
WB FZ: RM 6 to 9 Mercury 2.E+00 2.E+00
WB FZ: RM 6 to 9 Nickel 1.E-01 1.E-01
WB FZ: RM 6 to 9 Selenium 3.E-01 3.E-01
WB FZ: RM 6 to 9 Silver 1.E-02 1.E-02
WB FZ: RM 6 to 9 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 6 to 9 Zinc 1.E+00 1.E+00
WB FZ: RM 6 to 9 Butyltins
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 6 to 9 Butyltin ion NA
WB FZ: RM 6 to 9 Dibutyltin ion NA
WB FZ: RM 6 to 9 Tributyltin ion NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 4.E-02 4.E-02
WB FZ: RM 6 to 9 Acenaphthene 5.E-03 5.E-03
WB FZ: RM 6 to 9 Acenaphthylene ND
WB FZ: RM 6 to 9 Anthracene ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND
WB FZ: RM 6 to 9 Dibenzothiophene NA
WB FZ: RM 6 to 9 Fluoranthene ND
WB FZ: RM 6 to 9 Fluorene 5.E-03 5.E-03
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 6 to 9 Naphthalene 1.E-02 1.E-02
WB FZ: RM 6 to 9 Phenanthrene ND
WB FZ: RM 6 to 9 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND
WB FZ: RM 6 to 9 Benzyl alcohol ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND
WB FZ: RM 6 to 9 Dibenzofuran ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND
WB FZ: RM 6 to 9 Isophorone ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND
WB FZ: RM 6 to 9 Phenol ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 2.E+02 2.E+02
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 6 to 9 Total PCB Congeners --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 3.E+02 3.E+02
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB FZ: RM 6 to 9 Total PCB TEQ 3.E+01 3.E+01
WB FZ: RM 6 to 9 Total TEQ 5.E+01 5.E+01
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Dieldrin ND
WB FZ: RM 6 to 9 Endrin ND
WB FZ: RM 6 to 9 Endrin aldehyde ND
WB FZ: RM 6 to 9 Endrin ketone ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Heptachlor ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND
WB FZ: RM 6 to 9 Methoxychlor ND
WB FZ: RM 6 to 9 Total Chlordanes 2.E-01 2.E-01
WB FZ: RM 6 to 9 Total DDD 5.E-01 5.E-01
WB FZ: RM 6 to 9 Total DDE 1.E+00 1.E+00
WB FZ: RM 6 to 9 Total DDT ND
WB FZ: RM 6 to 9 Total Endosulfan 9.E-03 9.E-03 9.E-03 9.E-03

Exposure Point Total 2.E+00 2.E-01 3.E-01 1.E-01 3.E+00 5.E-01 2.E+00 3.E+02 4.E-02 5.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 4.E-01 4.E-01
WB Study Area Wide Antimony 6.E-02 6.E-02
WB Study Area Wide Arsenic, inorganic 2.E-01 2.E-01
WB Study Area Wide Cadmium 3.E-01 3.E-01
WB Study Area Wide Chromium 3.E-03
WB Study Area Wide Copper 1.E-01 1.E-01
WB Study Area Wide Lead --
WB Study Area Wide Manganese 2.E-01 2.E-01
WB Study Area Wide Mercury 2.E+00 2.E+00
WB Study Area Wide Nickel 1.E-01 1.E-01
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB Study Area Wide Selenium 3.E-01 3.E-01
WB Study Area Wide Silver 7.E-03 7.E-03
WB Study Area Wide Thallium 2.E-01 2.E-01 2.E-01
WB Study Area Wide Zinc 1.E+00 1.E+00
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 2.E-01 2.E-01
WB Study Area Wide Dibutyltin ion 5.E-02 5.E-02
WB Study Area Wide Tributyltin ion 9.E-02 9.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 4.E-04
WB Study Area Wide 2-Methylnaphthalene 1.E-02 1.E-02
WB Study Area Wide Acenaphthene 3.E-03 3.E-03
WB Study Area Wide Acenaphthylene 2.E-04 2.E-04
WB Study Area Wide Anthracene 5.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 7.E-05 7.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 1.E-03 1.E-03
WB Study Area Wide Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB Study Area Wide Fluorene 2.E-03 2.E-03
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 4.E-03 4.E-03
WB Study Area Wide Phenanthrene 1.E-03 1.E-03
WB Study Area Wide Pyrene 7.E-04 7.E-04

Total Carcinogenic PAHs --
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 4.E-04
WB Study Area Wide Benzyl alcohol 6.E-04 6.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 3.E-02 3.E-02
WB Study Area Wide Dibenzofuran 6.E-04 6.E-04
WB Study Area Wide Hexachlorobenzene 2.E-02 2.E-02
WB Study Area Wide Hexachlorobutadiene 9.E-04 9.E-04
WB Study Area Wide Isophorone 1.E-04 1.E-04
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 7.E-03 7.E-03 7.E-03
WB Study Area Wide Phenol 6.E-04 6.E-04 6.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.E+03 1.E+03
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 2.E+03 2.E+03
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB Study Area Wide Total PCB TEQ 1.E+02 1.E+02
WB Study Area Wide Total TEQ 1.E+02 1.E+02
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 2.E-02 2.E-02
WB Study Area Wide alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB Study Area Wide beta-Hexachlorocyclohexane 2.E-04 2.E-04
WB Study Area Wide delta-Hexachlorocyclohexane --
WB Study Area Wide Dieldrin 2.E-01 2.E-01
WB Study Area Wide Endrin 4.E-04 4.E-04
WB Study Area Wide Endrin aldehyde 1.E-04 1.E-04
WB Study Area Wide Endrin ketone 2.E-04 2.E-04
WB Study Area Wide gamma-Hexachlorocyclohexane 5.E-04 5.E-04 5.E-04
WB Study Area Wide Heptachlor 5.E-05 5.E-05
WB Study Area Wide Heptachlor epoxide 5.E-02 5.E-02
WB Study Area Wide Methoxychlor 3.E-03 3.E-03 3.E-03
WB Study Area Wide Total Chlordanes 1.E-01 1.E-01
WB Study Area Wide Total DDD 9.E-01 9.E-01
WB Study Area Wide Total DDE 1.E+00 1.E+00
WB Study Area Wide Total DDT 2.E-01 2.E-01
WB Study Area Wide Total Endosulfan 2.E-03 2.E-03 2.E-03 2.E-03

Exposure Point Total 2.E+00 2.E-01 3.E-01 1.E-01 3.E+00 4.E-01 3.E+00 2.E+03 1.E-02 1.E+02 6.E-04 3.E-03
F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 8.E-03 8.E-03
F FZ: RM 0 to 4 Arsenic, inorganic 3.E-01 3.E-01
F FZ: RM 0 to 4 Cadmium 2.E-02 2.E-02
F FZ: RM 0 to 4 Chromium ND
F FZ: RM 0 to 4 Copper 7.E-02 7.E-02
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 0 to 4 Lead --
F FZ: RM 0 to 4 Manganese 6.E-02 6.E-02
F FZ: RM 0 to 4 Mercury 3.E+00 3.E+00
F FZ: RM 0 to 4 Nickel 2.E-02 2.E-02
F FZ: RM 0 to 4 Selenium 2.E-01 2.E-01
F FZ: RM 0 to 4 Thallium 4.E-01 4.E-01 4.E-01
F FZ: RM 0 to 4 Zinc 4.E-01 4.E-01
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 5.E-03 5.E-03
F FZ: RM 0 to 4 Dibutyltin ion 2.E-02 2.E-02
F FZ: RM 0 to 4 Tributyltin ion 9.E-02 9.E-02
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 2.E-04
F FZ: RM 0 to 4 2-Methylnaphthalene 3.E-03 3.E-03
F FZ: RM 0 to 4 Acenaphthene 1.E-03 1.E-03
F FZ: RM 0 to 4 Acenaphthylene 1.E-04 1.E-04
F FZ: RM 0 to 4 Anthracene 4.E-05
F FZ: RM 0 to 4 Benzo(a)anthracene --
F FZ: RM 0 to 4 Benzo(b)fluoranthene --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 2.E-05 2.E-05
F FZ: RM 0 to 4 Benzo(k)fluoranthene --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
F FZ: RM 0 to 4 Dibenzothiophene 1.E-04 1.E-04
F FZ: RM 0 to 4 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
F FZ: RM 0 to 4 Fluorene 5.E-04 5.E-04
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
F FZ: RM 0 to 4 Naphthalene 5.E-04 5.E-04
F FZ: RM 0 to 4 Phenanthrene 1.E-03 1.E-03
F FZ: RM 0 to 4 Pyrene 6.E-04 6.E-04

Total Carcinogenic PAHs --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 3.E-04 3.E-04
F FZ: RM 0 to 4 Dibenzofuran 2.E-04 2.E-04
F FZ: RM 0 to 4 Hexachlorobenzene 1.E-02 1.E-02
F FZ: RM 0 to 4 Hexachlorobutadiene 9.E-05 9.E-05
F FZ: RM 0 to 4 Isophorone 2.E-04 2.E-04
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 2.E-02 2.E-02 2.E-02
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA
F FZ: RM 0 to 4 Total PCB Congeners --
F FZ: RM 0 to 4 Total PCBs, Adjusted 5.E+01 5.E+01
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 1.E+01 1.E+01
F FZ: RM 0 to 4 Total PCB TEQ 8.E+00 8.E+00

Total TEQ 2.E+01 2.E+01
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 1.E-02 1.E-02
F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 1.E-04 1.E-04
F FZ: RM 0 to 4 Dieldrin 2.E-01 2.E-01
F FZ: RM 0 to 4 Endrin 3.E-04 3.E-04
F FZ: RM 0 to 4 Endrin aldehyde 5.E-05 5.E-05
F FZ: RM 0 to 4 Endrin ketone 9.E-05 9.E-05
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 4.E-04 4.E-04 4.E-04
F FZ: RM 0 to 4 Heptachlor epoxide 5.E-02 5.E-02
F FZ: RM 0 to 4 Methoxychlor ND
F FZ: RM 0 to 4 Total Chlordanes 9.E-02 9.E-02
F FZ: RM 0 to 4 Total DDD 2.E-01 2.E-01
F FZ: RM 0 to 4 Total DDE 7.E-01 7.E-01
F FZ: RM 0 to 4 Total DDT 1.E-02 1.E-02
F FZ: RM 0 to 4 Total Endosulfan 5.E-04 5.E-04 5.E-04 5.E-04

Exposure Point Total 8.E-01 3.E-01 2.E-02 7.E-02 3.E+00 3.E-01 2.E+00 5.E+01 3.E-03 2.E+01
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 1.E-02 1.E-02
F FZ: RM 4 to 8 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 4 to 8 Cadmium 2.E-02 2.E-02
F FZ: RM 4 to 8 Chromium 2.E-03
F FZ: RM 4 to 8 Copper 5.E-02 5.E-02
F FZ: RM 4 to 8 Lead --
F FZ: RM 4 to 8 Manganese 8.E-02 8.E-02
F FZ: RM 4 to 8 Mercury 3.E+00 3.E+00
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 4 to 8 Nickel 8.E-02 8.E-02
F FZ: RM 4 to 8 Selenium 2.E-01 2.E-01
F FZ: RM 4 to 8 Thallium 6.E-02 6.E-02 6.E-02
F FZ: RM 4 to 8 Zinc 4.E-01 4.E-01
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 2.E-02 2.E-02
F FZ: RM 4 to 8 Dibutyltin ion 2.E-02 2.E-02
F FZ: RM 4 to 8 Tributyltin ion 9.E-02 9.E-02
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 3.E-04
F FZ: RM 4 to 8 2-Methylnaphthalene 4.E-03 4.E-03
F FZ: RM 4 to 8 Acenaphthene 6.E-03 6.E-03
F FZ: RM 4 to 8 Acenaphthylene 3.E-04 3.E-04
F FZ: RM 4 to 8 Anthracene 1.E-04
F FZ: RM 4 to 8 Benzo(a)anthracene ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
F FZ: RM 4 to 8 Dibenzothiophene 3.E-04 3.E-04
F FZ: RM 4 to 8 Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
F FZ: RM 4 to 8 Fluorene 1.E-03 1.E-03
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 4 to 8 Naphthalene 1.E-03 1.E-03
F FZ: RM 4 to 8 Phenanthrene 2.E-03 2.E-03
F FZ: RM 4 to 8 Pyrene 5.E-04 5.E-04

Total Carcinogenic PAHs --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 2.E-04 2.E-04
F FZ: RM 4 to 8 Dibenzofuran 4.E-04 4.E-04
F FZ: RM 4 to 8 Hexachlorobenzene 2.E-02 2.E-02
F FZ: RM 4 to 8 Hexachlorobutadiene 7.E-04 7.E-04
F FZ: RM 4 to 8 Isophorone 2.E-04 2.E-04
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 1.E-02 1.E-02 1.E-02
F FZ: RM 4 to 8 Polychlorinated Biphenyls
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 4 to 8 Total Aroclors NA
F FZ: RM 4 to 8 Total PCB Congeners --
F FZ: RM 4 to 8 Total PCBs, Adjusted 4.E+03 4.E+03
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 2.E+01 2.E+01
F FZ: RM 4 to 8 Total PCB TEQ 7.E+01 7.E+01

Total TEQ 8.E+01 8.E+01
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 2.E-02 2.E-02
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 2.E-04 2.E-04
F FZ: RM 4 to 8 Dieldrin 2.E-01 2.E-01
F FZ: RM 4 to 8 Endrin 3.E-04 3.E-04
F FZ: RM 4 to 8 Endrin aldehyde ND
F FZ: RM 4 to 8 Endrin ketone 1.E-05 1.E-05
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 5.E-04 5.E-04 5.E-04
F FZ: RM 4 to 8 Heptachlor epoxide 4.E-02 4.E-02
F FZ: RM 4 to 8 Methoxychlor ND
F FZ: RM 4 to 8 Total Chlordanes 1.E-01 1.E-01
F FZ: RM 4 to 8 Total DDD 2.E+00 2.E+00
F FZ: RM 4 to 8 Total DDE 2.E+00 2.E+00
F FZ: RM 4 to 8 Total DDT 3.E-01 3.E-01
F FZ: RM 4 to 8 Total Endosulfan 6.E-04 6.E-04 6.E-04 6.E-04

Exposure Point Total 5.E-01 1.E-01 2.E-02 5.E-02 3.E+00 3.E-01 4.E+00 4.E+03 4.E-03 8.E+01
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 6.E-03 6.E-03
F FZ: RM 8 to 12 Arsenic, inorganic 9.E-02 9.E-02
F FZ: RM 8 to 12 Cadmium 3.E-02 3.E-02
F FZ: RM 8 to 12 Chromium ND
F FZ: RM 8 to 12 Copper 6.E-02 6.E-02
F FZ: RM 8 to 12 Lead --
F FZ: RM 8 to 12 Manganese 7.E-02 7.E-02
F FZ: RM 8 to 12 Mercury 2.E+00 2.E+00
F FZ: RM 8 to 12 Nickel 9.E-03 9.E-03
F FZ: RM 8 to 12 Selenium 2.E-01 2.E-01
F FZ: RM 8 to 12 Thallium 1.E-01 1.E-01 1.E-01
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 8 to 12 Zinc 4.E-01 4.E-01
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND
F FZ: RM 8 to 12 Dibutyltin ion 1.E-01 1.E-01
F FZ: RM 8 to 12 Tributyltin ion 1.E-01 1.E-01
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 2.E-04
F FZ: RM 8 to 12 2-Methylnaphthalene 2.E-03 2.E-03
F FZ: RM 8 to 12 Acenaphthene 4.E-04 4.E-04
F FZ: RM 8 to 12 Acenaphthylene 1.E-04 1.E-04
F FZ: RM 8 to 12 Anthracene 3.E-05
F FZ: RM 8 to 12 Benzo(a)anthracene ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND
F FZ: RM 8 to 12 Dibenzothiophene 4.E-05 4.E-05
F FZ: RM 8 to 12 Fluoranthene ND
F FZ: RM 8 to 12 Fluorene 2.E-04 2.E-04
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 8 to 12 Naphthalene ND
F FZ: RM 8 to 12 Phenanthrene ND
F FZ: RM 8 to 12 Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 3.E-04 3.E-04
F FZ: RM 8 to 12 Dibenzofuran 6.E-05 6.E-05
F FZ: RM 8 to 12 Hexachlorobenzene 1.E-02 1.E-02
F FZ: RM 8 to 12 Hexachlorobutadiene 1.E-04 1.E-04
F FZ: RM 8 to 12 Isophorone ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 1.E-02 1.E-02 1.E-02
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA
F FZ: RM 8 to 12 Total PCB Congeners --
F FZ: RM 8 to 12 Total PCBs, Adjusted 1.E+02 1.E+02
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 1.E+01 1.E+01
F FZ: RM 8 to 12 Total PCB TEQ 1.E+01 1.E+01

Total TEQ 2.E+01 2.E+01
F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 1.E-02 1.E-02
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 9.E-05 9.E-05
F FZ: RM 8 to 12 Dieldrin 1.E-01 1.E-01
F FZ: RM 8 to 12 Endrin 3.E-04 3.E-04
F FZ: RM 8 to 12 Endrin aldehyde 2.E-05 2.E-05
F FZ: RM 8 to 12 Endrin ketone ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 4.E-04 4.E-04 4.E-04
F FZ: RM 8 to 12 Heptachlor epoxide 3.E-02 3.E-02
F FZ: RM 8 to 12 Methoxychlor 6.E-06 6.E-06 6.E-06
F FZ: RM 8 to 12 Total Chlordanes 8.E-02 8.E-02
F FZ: RM 8 to 12 Total DDD 1.E-01 1.E-01
F FZ: RM 8 to 12 Total DDE 4.E-01 4.E-01
F FZ: RM 8 to 12 Total DDT 8.E-03 8.E-03
F FZ: RM 8 to 12 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 5.E-01 9.E-02 3.E-02 6.E-02 2.E+00 2.E-01 9.E-01 2.E+02 2.E-03 2.E+01 6.E-06
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 1.E-02 1.E-02
F FZ: RM 3 to 6 Arsenic, inorganic 2.E-01 2.E-01
F FZ: RM 3 to 6 Cadmium 2.E-02 2.E-02
F FZ: RM 3 to 6 Chromium 4.E-03
F FZ: RM 3 to 6 Copper 4.E-02 4.E-02
F FZ: RM 3 to 6 Lead --
F FZ: RM 3 to 6 Manganese 1.E-02 1.E-02
F FZ: RM 3 to 6 Mercury 8.E+00 8.E+00
F FZ: RM 3 to 6 Nickel 2.E-02 2.E-02
F FZ: RM 3 to 6 Selenium ND
F FZ: RM 3 to 6 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 3 to 6 Zinc 4.E-01 4.E-01
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 3 to 6 Dibutyltin ion NA
F FZ: RM 3 to 6 Tributyltin ion NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA
F FZ: RM 3 to 6 Acenaphthene NA
F FZ: RM 3 to 6 Acenaphthylene NA
F FZ: RM 3 to 6 Anthracene NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA
F FZ: RM 3 to 6 Dibenzothiophene NA
F FZ: RM 3 to 6 Fluoranthene NA
F FZ: RM 3 to 6 Fluorene NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 3 to 6 Naphthalene NA
F FZ: RM 3 to 6 Phenanthrene NA
F FZ: RM 3 to 6 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA
F FZ: RM 3 to 6 Dibenzofuran NA
F FZ: RM 3 to 6 Hexachlorobenzene ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND
F FZ: RM 3 to 6 Isophorone NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 2.E+02 2.E+02
F FZ: RM 3 to 6 Total PCB Congeners NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA
F FZ: RM 3 to 6 Total PCB TEQ NA
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Total TEQ --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Dieldrin ND
F FZ: RM 3 to 6 Endrin ND
F FZ: RM 3 to 6 Endrin aldehyde ND
F FZ: RM 3 to 6 Endrin ketone ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Heptachlor epoxide ND
F FZ: RM 3 to 6 Methoxychlor 6.E-03 6.E-03 6.E-03
F FZ: RM 3 to 6 Total Chlordanes 1.E-01 1.E-01
F FZ: RM 3 to 6 Total DDD 3.E-01 3.E-01
F FZ: RM 3 to 6 Total DDE 1.E+00 1.E+00
F FZ: RM 3 to 6 Total DDT 5.E-01 5.E-01
F FZ: RM 3 to 6 Total Endosulfan 5.E-03 5.E-03 5.E-03 5.E-03

Exposure Point Total 6.E-01 2.E-01 2.E-02 4.E-02 8.E+00 2.E-02 2.E+00 6.E-03 6.E-03
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 8.E-03 8.E-03
F FZ: RM 6 to 9 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 6 to 9 Cadmium 4.E-02 4.E-02
F FZ: RM 6 to 9 Chromium ND
F FZ: RM 6 to 9 Copper 5.E-02 5.E-02
F FZ: RM 6 to 9 Lead --
F FZ: RM 6 to 9 Manganese 9.E-03 9.E-03
F FZ: RM 6 to 9 Mercury 4.E+00 4.E+00
F FZ: RM 6 to 9 Nickel 1.E-02 1.E-02
F FZ: RM 6 to 9 Selenium ND
F FZ: RM 6 to 9 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 6 to 9 Zinc 3.E-01 3.E-01
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA
F FZ: RM 6 to 9 Dibutyltin ion NA
F FZ: RM 6 to 9 Tributyltin ion NA
F FZ: RM 6 to 9 PAHs
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 6 to 9 1-Methylnaphthalene NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA
F FZ: RM 6 to 9 Acenaphthene NA
F FZ: RM 6 to 9 Acenaphthylene NA
F FZ: RM 6 to 9 Anthracene NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA
F FZ: RM 6 to 9 Dibenzothiophene NA
F FZ: RM 6 to 9 Fluoranthene NA
F FZ: RM 6 to 9 Fluorene NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 6 to 9 Naphthalene NA
F FZ: RM 6 to 9 Phenanthrene NA
F FZ: RM 6 to 9 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA
F FZ: RM 6 to 9 Dibenzofuran NA
F FZ: RM 6 to 9 Hexachlorobenzene 7.E-01 7.E-01
F FZ: RM 6 to 9 Hexachlorobutadiene ND
F FZ: RM 6 to 9 Isophorone NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 3.E+02 3.E+02
F FZ: RM 6 to 9 Total PCB Congeners NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA
F FZ: RM 6 to 9 Total PCB TEQ NA

Total TEQ --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Dieldrin ND
F FZ: RM 6 to 9 Endrin ND
F FZ: RM 6 to 9 Endrin aldehyde ND
F FZ: RM 6 to 9 Endrin ketone ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Heptachlor epoxide ND
F FZ: RM 6 to 9 Methoxychlor ND
F FZ: RM 6 to 9 Total Chlordanes ND
F FZ: RM 6 to 9 Total DDD 6.E-01 6.E-01
F FZ: RM 6 to 9 Total DDE 7.E-01 7.E-01
F FZ: RM 6 to 9 Total DDT ND
F FZ: RM 6 to 9 Total Endosulfan ND

Exposure Point Total 5.E-01 1.E-01 4.E-02 5.E-02 4.E+00 1.E-02 2.E+00
F Study Area Wide Metals
F Study Area Wide Aluminum 8.E-03 8.E-03
F Study Area Wide Arsenic, inorganic 2.E-01 2.E-01
F Study Area Wide Cadmium 2.E-02 2.E-02
F Study Area Wide Chromium 4.E-03
F Study Area Wide Copper 5.E-02 5.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 7.E-02 7.E-02
F Study Area Wide Mercury 6.E+00 6.E+00
F Study Area Wide Nickel 3.E-02 3.E-02
F Study Area Wide Selenium 2.E-01 2.E-01
F Study Area Wide Thallium 2.E-01 2.E-01 2.E-01
F Study Area Wide Zinc 4.E-01 4.E-01
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 2.E-02 2.E-02
F Study Area Wide Dibutyltin ion 1.E-01 1.E-01
F Study Area Wide Tributyltin ion 9.E-02 9.E-02
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 2.E-04
F Study Area Wide 2-Methylnaphthalene 3.E-03 3.E-03
F Study Area Wide Acenaphthene 3.E-03 3.E-03
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F Study Area Wide Acenaphthylene 2.E-04 2.E-04
F Study Area Wide Anthracene 8.E-05
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 2.E-05 2.E-05
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 2.E-04 2.E-04
F Study Area Wide Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
F Study Area Wide Fluorene 8.E-04 8.E-04
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 1.E-03 1.E-03
F Study Area Wide Phenanthrene 1.E-03 1.E-03
F Study Area Wide Pyrene 4.E-04 4.E-04

Total Carcinogenic PAHs --
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 2.E-04 2.E-04
F Study Area Wide Dibenzofuran 2.E-04 2.E-04
F Study Area Wide Hexachlorobenzene 3.E-01 3.E-01
F Study Area Wide Hexachlorobutadiene 6.E-04 6.E-04
F Study Area Wide Isophorone 2.E-04 2.E-04
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.E-02 1.E-02 1.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 2.E+02 2.E+02
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 2.E+03 2.E+03
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 1.E+01 1.E+01
F Study Area Wide Total PCB TEQ 4.E+01 4.E+01

Total TEQ 6.E+01 6.E+01
F Study Area Wide Pesticides
F Study Area Wide Aldrin 1.E-02 1.E-02
F Study Area Wide alpha-Hexachlorocyclohexane 1.E-05 1.E-05
F Study Area Wide beta-Hexachlorocyclohexane 1.E-04 1.E-04
F Study Area Wide Dieldrin 2.E-01 2.E-01
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TABLE 5-144.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F Study Area Wide Endrin 3.E-04 3.E-04
F Study Area Wide Endrin aldehyde 5.E-05 5.E-05
F Study Area Wide Endrin ketone 9.E-05 9.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 4.E-04 4.E-04 4.E-04
F Study Area Wide Heptachlor epoxide 4.E-02 4.E-02
F Study Area Wide Methoxychlor 6.E-03 6.E-03 6.E-03
F Study Area Wide Total Chlordanes 9.E-02 9.E-02
F Study Area Wide Total DDD 9.E-01 9.E-01
F Study Area Wide Total DDE 9.E-01 9.E-01
F Study Area Wide Total DDT 1.E-01 1.E-01
F Study Area Wide Total Endosulfan 2.E-03 2.E-03 2.E-03 2.E-03

Exposure Point Total 5.E-01 2.E-01 2.E-02 5.E-02 6.E+00 3.E-01 3.E+00 2.E+03 3.E-03 6.E+01 6.E-03

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FZ = Fishing zone.
g/day = Grams per day.

ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.   
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 0 to 4 Metals
WB FZ: RM 0 to 4 Aluminum 2.E-01 2.E-01
WB FZ: RM 0 to 4 Antimony 3.E-02 3.E-02
WB FZ: RM 0 to 4 Arsenic, inorganic 2.E-01 2.E-01
WB FZ: RM 0 to 4 Cadmium 2.E-01 2.E-01
WB FZ: RM 0 to 4 Chromium 2.E-03
WB FZ: RM 0 to 4 Copper 1.E-01 1.E-01
WB FZ: RM 0 to 4 Lead --
WB FZ: RM 0 to 4 Manganese 2.E-01 2.E-01
WB FZ: RM 0 to 4 Mercury 2.E+00 2.E+00
WB FZ: RM 0 to 4 Nickel 9.E-02 9.E-02
WB FZ: RM 0 to 4 Selenium 3.E-01 3.E-01
WB FZ: RM 0 to 4 Silver 4.E-03 4.E-03
WB FZ: RM 0 to 4 Thallium 2.E-01 2.E-01 2.E-01
WB FZ: RM 0 to 4 Zinc 1.E+00 1.E+00
WB FZ: RM 0 to 4 Butyltins
WB FZ: RM 0 to 4 Butyltin ion 3.E-02 3.E-02
WB FZ: RM 0 to 4 Dibutyltin ion 3.E-02 3.E-02
WB FZ: RM 0 to 4 Tributyltin ion 6.E-02 6.E-02
WB FZ: RM 0 to 4 PAHs
WB FZ: RM 0 to 4 1-Methylnaphthalene 2.E-04
WB FZ: RM 0 to 4 2-Methylnaphthalene 3.E-03 3.E-03
WB FZ: RM 0 to 4 Acenaphthene 1.E-03 1.E-03
WB FZ: RM 0 to 4 Acenaphthylene 6.E-05 6.E-05
WB FZ: RM 0 to 4 Anthracene 2.E-05
WB FZ: RM 0 to 4 Benzo(a)anthracene --
WB FZ: RM 0 to 4 Benzo(a)pyrene ND
WB FZ: RM 0 to 4 Benzo(b)fluoranthene --
WB FZ: RM 0 to 4 Benzo(g,h,i)perylene 3.E-05 3.E-05
WB FZ: RM 0 to 4 Benzo(k)fluoranthene --
WB FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
WB FZ: RM 0 to 4 Dibenzothiophene 1.E-04 1.E-04
WB FZ: RM 0 to 4 Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB FZ: RM 0 to 4 Fluorene 7.E-04 7.E-04
WB FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 0 to 4 Naphthalene 5.E-04 5.E-04

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 0 to 4 Phenanthrene 7.E-04 7.E-04
WB FZ: RM 0 to 4 Pyrene 2.E-04 2.E-04

Total Carcinogenic PAHs --
WB FZ: RM 0 to 4 Semi-Volatile Organic Compounds
WB FZ: RM 0 to 4 Benzoic acid 4.E-04
WB FZ: RM 0 to 4 Benzyl alcohol 4.E-04 4.E-04
WB FZ: RM 0 to 4 Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB FZ: RM 0 to 4 Dibenzofuran 2.E-04 2.E-04
WB FZ: RM 0 to 4 Hexachlorobenzene 1.E-02 1.E-02
WB FZ: RM 0 to 4 Hexachlorobutadiene 9.E-05 9.E-05
WB FZ: RM 0 to 4 Isophorone 1.E-04 1.E-04
WB FZ: RM 0 to 4 Phenols
WB FZ: RM 0 to 4 4-Nitrophenol 6.E-03 6.E-03 6.E-03
WB FZ: RM 0 to 4 Phenol ND
WB FZ: RM 0 to 4 Polychlorinated Biphenyls
WB FZ: RM 0 to 4 Total Aroclors NA
WB FZ: RM 0 to 4 Total PCB Congeners --
WB FZ: RM 0 to 4 Total PCBs, Adjusted 6.E+01 6.E+01
WB FZ: RM 0 to 4 Dioxin/Furans
WB FZ: RM 0 to 4 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB FZ: RM 0 to 4 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 0 to 4 Total TEQ 2.E+01 2.E+01
WB FZ: RM 0 to 4 Pesticides
WB FZ: RM 0 to 4 Aldrin 1.E-02 1.E-02
WB FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB FZ: RM 0 to 4 beta-Hexachlorocyclohexane 9.E-05 9.E-05
WB FZ: RM 0 to 4 delta-Hexachlorocyclohexane --
WB FZ: RM 0 to 4 Dieldrin 2.E-01 2.E-01
WB FZ: RM 0 to 4 Endrin 3.E-04 3.E-04
WB FZ: RM 0 to 4 Endrin aldehyde 6.E-05 6.E-05
WB FZ: RM 0 to 4 Endrin ketone 4.E-05 4.E-05
WB FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
WB FZ: RM 0 to 4 Heptachlor 3.E-05 3.E-05
WB FZ: RM 0 to 4 Heptachlor epoxide 6.E-02 6.E-02
WB FZ: RM 0 to 4 Methoxychlor ND
WB FZ: RM 0 to 4 Total Chlordanes 1.E-01 1.E-01
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 0 to 4 Total DDD 2.E-01 2.E-01
WB FZ: RM 0 to 4 Total DDE 7.E-01 7.E-01
WB FZ: RM 0 to 4 Total DDT 2.E-03 2.E-03
WB FZ: RM 0 to 4 Total Endosulfan 5.E-04 5.E-04 5.E-04 5.E-04

Exposure Point Totalb 1.E+00 2.E-01 2.E-01 1.E-01 2.E+00 4.E-01 2.E+00 6.E+01 3.E-03 2.E+01
WB FZ: RM 4 to 8 Metals
WB FZ: RM 4 to 8 Aluminum 3.E-01 3.E-01
WB FZ: RM 4 to 8 Antimony 4.E-02 4.E-02
WB FZ: RM 4 to 8 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 4 to 8 Cadmium 2.E-01 2.E-01
WB FZ: RM 4 to 8 Chromium 2.E-03
WB FZ: RM 4 to 8 Copper 1.E-01 1.E-01
WB FZ: RM 4 to 8 Lead --
WB FZ: RM 4 to 8 Manganese 2.E-01 2.E-01
WB FZ: RM 4 to 8 Mercury 2.E+00 2.E+00
WB FZ: RM 4 to 8 Nickel 9.E-02 9.E-02
WB FZ: RM 4 to 8 Selenium 3.E-01 3.E-01
WB FZ: RM 4 to 8 Silver 5.E-03 5.E-03
WB FZ: RM 4 to 8 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 4 to 8 Zinc 1.E+00 1.E+00
WB FZ: RM 4 to 8 Butyltins
WB FZ: RM 4 to 8 Butyltin ion 2.E-02 2.E-02
WB FZ: RM 4 to 8 Dibutyltin ion 2.E-02 2.E-02
WB FZ: RM 4 to 8 Tributyltin ion 7.E-02 7.E-02
WB FZ: RM 4 to 8 PAHs
WB FZ: RM 4 to 8 1-Methylnaphthalene 5.E-04
WB FZ: RM 4 to 8 2-Methylnaphthalene 6.E-03 6.E-03
WB FZ: RM 4 to 8 Acenaphthene 4.E-03 4.E-03
WB FZ: RM 4 to 8 Acenaphthylene 2.E-04 2.E-04
WB FZ: RM 4 to 8 Anthracene 7.E-05
WB FZ: RM 4 to 8 Benzo(a)anthracene ND
WB FZ: RM 4 to 8 Benzo(a)pyrene ND
WB FZ: RM 4 to 8 Benzo(b)fluoranthene ND
WB FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
WB FZ: RM 4 to 8 Benzo(k)fluoranthene ND
WB FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 4 to 8 Dibenzothiophene 3.E-04 3.E-04
WB FZ: RM 4 to 8 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB FZ: RM 4 to 8 Fluorene 2.E-03 2.E-03
WB FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 4 to 8 Naphthalene 1.E-03 1.E-03
WB FZ: RM 4 to 8 Phenanthrene 2.E-03 2.E-03
WB FZ: RM 4 to 8 Pyrene 5.E-04 5.E-04

Total Carcinogenic PAHs --
WB FZ: RM 4 to 8 Semi-Volatile Organic Compounds
WB FZ: RM 4 to 8 Benzoic acid 4.E-04
WB FZ: RM 4 to 8 Benzyl alcohol 2.E-04 2.E-04
WB FZ: RM 4 to 8 Bis(2-chloroethoxy) methane 3.E-02 3.E-02
WB FZ: RM 4 to 8 Dibenzofuran 5.E-04 5.E-04
WB FZ: RM 4 to 8 Hexachlorobenzene 2.E-02 2.E-02
WB FZ: RM 4 to 8 Hexachlorobutadiene 8.E-04 8.E-04
WB FZ: RM 4 to 8 Isophorone 1.E-04 1.E-04
WB FZ: RM 4 to 8 Phenols
WB FZ: RM 4 to 8 4-Nitrophenol 6.E-03 6.E-03 6.E-03
WB FZ: RM 4 to 8 Phenol ND
WB FZ: RM 4 to 8 Polychlorinated Biphenyls
WB FZ: RM 4 to 8 Total Aroclors NA
WB FZ: RM 4 to 8 Total PCB Congeners --
WB FZ: RM 4 to 8 Total PCBs, Adjusted 2.E+03 2.E+03
WB FZ: RM 4 to 8 Dioxin/Furans
WB FZ: RM 4 to 8 Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB FZ: RM 4 to 8 Total PCB TEQ 2.E+02 2.E+02
WB FZ: RM 4 to 8 Total TEQ 2.E+02 2.E+02
WB FZ: RM 4 to 8 Pesticides
WB FZ: RM 4 to 8 Aldrin 2.E-02 2.E-02
WB FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB FZ: RM 4 to 8 beta-Hexachlorocyclohexane 2.E-04 2.E-04
WB FZ: RM 4 to 8 delta-Hexachlorocyclohexane --
WB FZ: RM 4 to 8 Dieldrin 2.E-01 2.E-01
WB FZ: RM 4 to 8 Endrin 3.E-04 3.E-04
WB FZ: RM 4 to 8 Endrin aldehyde ND
WB FZ: RM 4 to 8 Endrin ketone 1.E-05 1.E-05
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 5.E-04 5.E-04 5.E-04
WB FZ: RM 4 to 8 Heptachlor ND
WB FZ: RM 4 to 8 Heptachlor epoxide 4.E-02 4.E-02
WB FZ: RM 4 to 8 Methoxychlor ND
WB FZ: RM 4 to 8 Total Chlordanes 1.E-01 1.E-01
WB FZ: RM 4 to 8 Total DDD 2.E+00 2.E+00
WB FZ: RM 4 to 8 Total DDE 2.E+00 2.E+00
WB FZ: RM 4 to 8 Total DDT 6.E-02 6.E-02
WB FZ: RM 4 to 8 Total Endosulfan 5.E-04 5.E-04 5.E-04 5.E-04

Exposure Point Total 1.E+00 1.E-01 2.E-01 1.E-01 3.E+00 4.E-01 4.E+00 2.E+03 6.E-03 2.E+02
WB FZ: RM 8 to 12 Metals
WB FZ: RM 8 to 12 Aluminum 2.E-01 2.E-01
WB FZ: RM 8 to 12 Antimony ND
WB FZ: RM 8 to 12 Arsenic, inorganic 9.E-02 9.E-02
WB FZ: RM 8 to 12 Cadmium 2.E-01 2.E-01
WB FZ: RM 8 to 12 Chromium 1.E-03
WB FZ: RM 8 to 12 Copper 1.E-01 1.E-01
WB FZ: RM 8 to 12 Lead --
WB FZ: RM 8 to 12 Manganese 2.E-01 2.E-01
WB FZ: RM 8 to 12 Mercury 2.E+00 2.E+00
WB FZ: RM 8 to 12 Nickel 8.E-02 8.E-02
WB FZ: RM 8 to 12 Selenium 2.E-01 2.E-01
WB FZ: RM 8 to 12 Silver 3.E-03 3.E-03
WB FZ: RM 8 to 12 Thallium 5.E-02 5.E-02 5.E-02
WB FZ: RM 8 to 12 Zinc 1.E+00 1.E+00
WB FZ: RM 8 to 12 Butyltins
WB FZ: RM 8 to 12 Butyltin ion 1.E-01 1.E-01
WB FZ: RM 8 to 12 Dibutyltin ion 3.E-02 3.E-02
WB FZ: RM 8 to 12 Tributyltin ion 9.E-02 9.E-02
WB FZ: RM 8 to 12 PAHs
WB FZ: RM 8 to 12 1-Methylnaphthalene 2.E-04
WB FZ: RM 8 to 12 2-Methylnaphthalene 3.E-03 3.E-03
WB FZ: RM 8 to 12 Acenaphthene 5.E-04 5.E-04
WB FZ: RM 8 to 12 Acenaphthylene 6.E-05 6.E-05
WB FZ: RM 8 to 12 Anthracene 2.E-05
WB FZ: RM 8 to 12 Benzo(a)anthracene ND
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 8 to 12 Benzo(a)pyrene --
WB FZ: RM 8 to 12 Benzo(b)fluoranthene --
WB FZ: RM 8 to 12 Benzo(g,h,i)perylene 3.E-05 3.E-05
WB FZ: RM 8 to 12 Benzo(k)fluoranthene --
WB FZ: RM 8 to 12 Dibenzo(a,h)anthracene --
WB FZ: RM 8 to 12 Dibenzothiophene 7.E-04 7.E-04
WB FZ: RM 8 to 12 Fluoranthene ND
WB FZ: RM 8 to 12 Fluorene 3.E-04 3.E-04
WB FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene --
WB FZ: RM 8 to 12 Naphthalene 1.E-03 1.E-03
WB FZ: RM 8 to 12 Phenanthrene ND
WB FZ: RM 8 to 12 Pyrene 9.E-05 9.E-05

Total Carcinogenic PAHs --
WB FZ: RM 8 to 12 Semi-Volatile Organic Compounds
WB FZ: RM 8 to 12 Benzoic acid 3.E-04
WB FZ: RM 8 to 12 Benzyl alcohol 2.E-04 2.E-04
WB FZ: RM 8 to 12 Bis(2-chloroethoxy) methane 8.E-03 8.E-03
WB FZ: RM 8 to 12 Dibenzofuran 9.E-05 9.E-05
WB FZ: RM 8 to 12 Hexachlorobenzene 2.E-02 2.E-02
WB FZ: RM 8 to 12 Hexachlorobutadiene 9.E-05 9.E-05
WB FZ: RM 8 to 12 Isophorone ND
WB FZ: RM 8 to 12 Phenols
WB FZ: RM 8 to 12 4-Nitrophenol 7.E-03 7.E-03 7.E-03
WB FZ: RM 8 to 12 Phenol 6.E-04 6.E-04 6.E-04
WB FZ: RM 8 to 12 Polychlorinated Biphenyls
WB FZ: RM 8 to 12 Total Aroclors NA
WB FZ: RM 8 to 12 Total PCB Congeners --
WB FZ: RM 8 to 12 Total PCBs, Adjusted 2.E+02 2.E+02
WB FZ: RM 8 to 12 Dioxin/Furans
WB FZ: RM 8 to 12 Total Dioxin/Furan TEQ 1.E+01 1.E+01
WB FZ: RM 8 to 12 Total PCB TEQ 2.E+01 2.E+01
WB FZ: RM 8 to 12 Total TEQ 3.E+01 3.E+01
WB FZ: RM 8 to 12 Pesticides
WB FZ: RM 8 to 12 Aldrin 2.E-02 2.E-02
WB FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB FZ: RM 8 to 12 beta-Hexachlorocyclohexane 1.E-04 1.E-04
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 8 to 12 delta-Hexachlorocyclohexane --
WB FZ: RM 8 to 12 Dieldrin 2.E-01 2.E-01
WB FZ: RM 8 to 12 Endrin 3.E-04 3.E-04
WB FZ: RM 8 to 12 Endrin aldehyde 3.E-05 3.E-05
WB FZ: RM 8 to 12 Endrin ketone 1.E-04 1.E-04
WB FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 5.E-04 5.E-04 5.E-04
WB FZ: RM 8 to 12 Heptachlor 6.E-05 6.E-05
WB FZ: RM 8 to 12 Heptachlor epoxide 4.E-02 4.E-02
WB FZ: RM 8 to 12 Methoxychlor 5.E-06 5.E-06 5.E-06
WB FZ: RM 8 to 12 Total Chlordanes 1.E-01 1.E-01
WB FZ: RM 8 to 12 Total DDD 2.E-01 2.E-01
WB FZ: RM 8 to 12 Total DDE 5.E-01 5.E-01
WB FZ: RM 8 to 12 Total DDT 2.E-03 2.E-03
WB FZ: RM 8 to 12 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 1.E+00 9.E-02 2.E-01 1.E-01 2.E+00 3.E-01 1.E+00 2.E+02 3.E-03 3.E+01 6.E-04 5.E-06
WB FZ: RM 3 to 6 Metals
WB FZ: RM 3 to 6 Aluminum 4.E-01 4.E-01
WB FZ: RM 3 to 6 Antimony ND
WB FZ: RM 3 to 6 Arsenic, inorganic 3.E-01 3.E-01
WB FZ: RM 3 to 6 Cadmium 3.E-01 3.E-01
WB FZ: RM 3 to 6 Chromium 4.E-03
WB FZ: RM 3 to 6 Copper 1.E-01 1.E-01
WB FZ: RM 3 to 6 Lead --
WB FZ: RM 3 to 6 Manganese 2.E-01 2.E-01
WB FZ: RM 3 to 6 Mercury 2.E+00 2.E+00
WB FZ: RM 3 to 6 Nickel 2.E-01 2.E-01
WB FZ: RM 3 to 6 Selenium 2.E-01 2.E-01
WB FZ: RM 3 to 6 Silver 7.E-03 7.E-03
WB FZ: RM 3 to 6 Thallium 3.E-01 3.E-01 3.E-01
WB FZ: RM 3 to 6 Zinc 1.E+00 1.E+00
WB FZ: RM 3 to 6 Butyltins
WB FZ: RM 3 to 6 Butyltin ion NA
WB FZ: RM 3 to 6 Dibutyltin ion NA
WB FZ: RM 3 to 6 Tributyltin ion NA
WB FZ: RM 3 to 6 PAHs
WB FZ: RM 3 to 6 1-Methylnaphthalene NA
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 3 to 6 2-Methylnaphthalene ND
WB FZ: RM 3 to 6 Acenaphthene ND
WB FZ: RM 3 to 6 Acenaphthylene ND
WB FZ: RM 3 to 6 Anthracene ND
WB FZ: RM 3 to 6 Benzo(a)anthracene ND
WB FZ: RM 3 to 6 Benzo(a)pyrene ND
WB FZ: RM 3 to 6 Benzo(b)fluoranthene ND
WB FZ: RM 3 to 6 Benzo(g,h,i)perylene ND
WB FZ: RM 3 to 6 Benzo(k)fluoranthene ND
WB FZ: RM 3 to 6 Dibenzo(a,h)anthracene ND
WB FZ: RM 3 to 6 Dibenzothiophene NA
WB FZ: RM 3 to 6 Fluoranthene ND
WB FZ: RM 3 to 6 Fluorene ND
WB FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 3 to 6 Naphthalene ND
WB FZ: RM 3 to 6 Phenanthrene ND
WB FZ: RM 3 to 6 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 3 to 6 Semi-Volatile Organic Compounds
WB FZ: RM 3 to 6 Benzoic acid ND
WB FZ: RM 3 to 6 Benzyl alcohol ND
WB FZ: RM 3 to 6 Bis(2-chloroethoxy) methane ND
WB FZ: RM 3 to 6 Dibenzofuran ND
WB FZ: RM 3 to 6 Hexachlorobenzene ND
WB FZ: RM 3 to 6 Hexachlorobutadiene ND
WB FZ: RM 3 to 6 Isophorone ND
WB FZ: RM 3 to 6 Phenols
WB FZ: RM 3 to 6 4-Nitrophenol ND
WB FZ: RM 3 to 6 Phenol ND
WB FZ: RM 3 to 6 Polychlorinated Biphenyls
WB FZ: RM 3 to 6 Total Aroclors 5.E+02 5.E+02
WB FZ: RM 3 to 6 Total PCB Congeners --
WB FZ: RM 3 to 6 Total PCBs, Adjusted 6.E+02 6.E+02
WB FZ: RM 3 to 6 Dioxin/Furans
WB FZ: RM 3 to 6 Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB FZ: RM 3 to 6 Total PCB TEQ 3.E+01 3.E+01
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 3 to 6 Total TEQ 5.E+01 5.E+01
WB FZ: RM 3 to 6 Pesticides
WB FZ: RM 3 to 6 Aldrin ND
WB FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 delta-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Dieldrin ND
WB FZ: RM 3 to 6 Endrin ND
WB FZ: RM 3 to 6 Endrin aldehyde ND
WB FZ: RM 3 to 6 Endrin ketone ND
WB FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
WB FZ: RM 3 to 6 Heptachlor ND
WB FZ: RM 3 to 6 Heptachlor epoxide ND
WB FZ: RM 3 to 6 Methoxychlor 3.E-03 3.E-03 3.E-03
WB FZ: RM 3 to 6 Total Chlordanes 1.E-01 1.E-01
WB FZ: RM 3 to 6 Total DDD 7.E-01 7.E-01
WB FZ: RM 3 to 6 Total DDE 1.E+00 1.E+00
WB FZ: RM 3 to 6 Total DDT 1.E-01 1.E-01
WB FZ: RM 3 to 6 Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Point Total 1.E+00 3.E-01 3.E-01 1.E-01 2.E+00 4.E-01 2.E+00 6.E+02 5.E+01 3.E-03
WB FZ: RM 6 to 9 Metals
WB FZ: RM 6 to 9 Aluminum 4.E-01 4.E-01
WB FZ: RM 6 to 9 Antimony ND
WB FZ: RM 6 to 9 Arsenic, inorganic 2.E-01 2.E-01
WB FZ: RM 6 to 9 Cadmium 2.E-01 2.E-01
WB FZ: RM 6 to 9 Chromium 2.E-03
WB FZ: RM 6 to 9 Copper 1.E-01 1.E-01
WB FZ: RM 6 to 9 Lead --
WB FZ: RM 6 to 9 Manganese 2.E-01 2.E-01
WB FZ: RM 6 to 9 Mercury 2.E+00 2.E+00
WB FZ: RM 6 to 9 Nickel 1.E-01 1.E-01
WB FZ: RM 6 to 9 Selenium 3.E-01 3.E-01
WB FZ: RM 6 to 9 Silver 9.E-03 9.E-03
WB FZ: RM 6 to 9 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 6 to 9 Zinc 1.E+00 1.E+00
WB FZ: RM 6 to 9 Butyltins
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 6 to 9 Butyltin ion NA
WB FZ: RM 6 to 9 Dibutyltin ion NA
WB FZ: RM 6 to 9 Tributyltin ion NA
WB FZ: RM 6 to 9 PAHs
WB FZ: RM 6 to 9 1-Methylnaphthalene NA
WB FZ: RM 6 to 9 2-Methylnaphthalene 2.E-02 2.E-02
WB FZ: RM 6 to 9 Acenaphthene 3.E-03 3.E-03
WB FZ: RM 6 to 9 Acenaphthylene ND
WB FZ: RM 6 to 9 Anthracene ND
WB FZ: RM 6 to 9 Benzo(a)anthracene ND
WB FZ: RM 6 to 9 Benzo(a)pyrene ND
WB FZ: RM 6 to 9 Benzo(b)fluoranthene ND
WB FZ: RM 6 to 9 Benzo(g,h,i)perylene ND
WB FZ: RM 6 to 9 Benzo(k)fluoranthene ND
WB FZ: RM 6 to 9 Dibenzo(a,h)anthracene ND
WB FZ: RM 6 to 9 Dibenzothiophene NA
WB FZ: RM 6 to 9 Fluoranthene ND
WB FZ: RM 6 to 9 Fluorene 3.E-03 3.E-03
WB FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene ND
WB FZ: RM 6 to 9 Naphthalene 8.E-03 8.E-03
WB FZ: RM 6 to 9 Phenanthrene ND
WB FZ: RM 6 to 9 Pyrene ND

Total Carcinogenic PAHs --
WB FZ: RM 6 to 9 Semi-Volatile Organic Compounds
WB FZ: RM 6 to 9 Benzoic acid ND
WB FZ: RM 6 to 9 Benzyl alcohol ND
WB FZ: RM 6 to 9 Bis(2-chloroethoxy) methane ND
WB FZ: RM 6 to 9 Dibenzofuran ND
WB FZ: RM 6 to 9 Hexachlorobenzene ND
WB FZ: RM 6 to 9 Hexachlorobutadiene ND
WB FZ: RM 6 to 9 Isophorone ND
WB FZ: RM 6 to 9 Phenols
WB FZ: RM 6 to 9 4-Nitrophenol ND
WB FZ: RM 6 to 9 Phenol ND
WB FZ: RM 6 to 9 Polychlorinated Biphenyls
WB FZ: RM 6 to 9 Total Aroclors 2.E+02 2.E+02
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB FZ: RM 6 to 9 Total PCB Congeners --
WB FZ: RM 6 to 9 Total PCBs, Adjusted 2.E+02 2.E+02
WB FZ: RM 6 to 9 Dioxin/Furans
WB FZ: RM 6 to 9 Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB FZ: RM 6 to 9 Total PCB TEQ 2.E+01 2.E+01
WB FZ: RM 6 to 9 Total TEQ 4.E+01 4.E+01
WB FZ: RM 6 to 9 Pesticides
WB FZ: RM 6 to 9 Aldrin ND
WB FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 delta-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Dieldrin ND
WB FZ: RM 6 to 9 Endrin ND
WB FZ: RM 6 to 9 Endrin aldehyde ND
WB FZ: RM 6 to 9 Endrin ketone ND
WB FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
WB FZ: RM 6 to 9 Heptachlor ND
WB FZ: RM 6 to 9 Heptachlor epoxide ND
WB FZ: RM 6 to 9 Methoxychlor ND
WB FZ: RM 6 to 9 Total Chlordanes 9.E-02 9.E-02
WB FZ: RM 6 to 9 Total DDD 4.E-01 4.E-01
WB FZ: RM 6 to 9 Total DDE 1.E+00 1.E+00
WB FZ: RM 6 to 9 Total DDT ND
WB FZ: RM 6 to 9 Total Endosulfan 6.E-03 6.E-03 6.E-03 6.E-03

Exposure Point Total 2.E+00 2.E-01 2.E-01 1.E-01 2.E+00 4.E-01 2.E+00 2.E+02 2.E-02 4.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 3.E-01 3.E-01
WB Study Area Wide Antimony 2.E-02 2.E-02
WB Study Area Wide Arsenic, inorganic 2.E-01 2.E-01
WB Study Area Wide Cadmium 2.E-01 2.E-01
WB Study Area Wide Chromium 2.E-03
WB Study Area Wide Copper 1.E-01 1.E-01
WB Study Area Wide Lead --
WB Study Area Wide Manganese 2.E-01 2.E-01
WB Study Area Wide Mercury 2.E+00 2.E+00
WB Study Area Wide Nickel 1.E-01 1.E-01
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB Study Area Wide Selenium 3.E-01 3.E-01
WB Study Area Wide Silver 5.E-03 5.E-03
WB Study Area Wide Thallium 2.E-01 2.E-01 2.E-01
WB Study Area Wide Zinc 1.E+00 1.E+00
WB Study Area Wide Butyltins
WB Study Area Wide Butyltin ion 6.E-02 6.E-02
WB Study Area Wide Dibutyltin ion 3.E-02 3.E-02
WB Study Area Wide Tributyltin ion 8.E-02 8.E-02
WB Study Area Wide PAHs
WB Study Area Wide 1-Methylnaphthalene 3.E-04
WB Study Area Wide 2-Methylnaphthalene 1.E-02 1.E-02
WB Study Area Wide Acenaphthene 2.E-03 2.E-03
WB Study Area Wide Acenaphthylene 1.E-04 1.E-04
WB Study Area Wide Anthracene 4.E-05
WB Study Area Wide Benzo(a)anthracene --
WB Study Area Wide Benzo(a)pyrene --
WB Study Area Wide Benzo(b)fluoranthene --
WB Study Area Wide Benzo(g,h,i)perylene 3.E-05 3.E-05
WB Study Area Wide Benzo(k)fluoranthene --
WB Study Area Wide Dibenzo(a,h)anthracene --
WB Study Area Wide Dibenzothiophene 4.E-04 4.E-04
WB Study Area Wide Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
WB Study Area Wide Fluorene 1.E-03 1.E-03
WB Study Area Wide Indeno(1,2,3-cd)pyrene --
WB Study Area Wide Naphthalene 3.E-03 3.E-03
WB Study Area Wide Phenanthrene 9.E-04 9.E-04
WB Study Area Wide Pyrene 3.E-04 3.E-04

Total Carcinogenic PAHs --
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Benzoic acid 4.E-04
WB Study Area Wide Benzyl alcohol 3.E-04 3.E-04
WB Study Area Wide Bis(2-chloroethoxy) methane 2.E-02 2.E-02
WB Study Area Wide Dibenzofuran 3.E-04 3.E-04
WB Study Area Wide Hexachlorobenzene 1.E-02 1.E-02
WB Study Area Wide Hexachlorobutadiene 3.E-04 3.E-04
WB Study Area Wide Isophorone 1.E-04 1.E-04
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

WB Study Area Wide Phenols
WB Study Area Wide 4-Nitrophenol 6.E-03 6.E-03 6.E-03
WB Study Area Wide Phenol 6.E-04 6.E-04 6.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+02 3.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 5.E+02 5.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 2.E+01 2.E+01
WB Study Area Wide Total PCB TEQ 5.E+01 5.E+01
WB Study Area Wide Total TEQ 6.E+01 6.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Aldrin 2.E-02 2.E-02
WB Study Area Wide alpha-Hexachlorocyclohexane 2.E-05 2.E-05
WB Study Area Wide beta-Hexachlorocyclohexane 1.E-04 1.E-04
WB Study Area Wide delta-Hexachlorocyclohexane --
WB Study Area Wide Dieldrin 2.E-01 2.E-01
WB Study Area Wide Endrin 3.E-04 3.E-04
WB Study Area Wide Endrin aldehyde 5.E-05 5.E-05
WB Study Area Wide Endrin ketone 6.E-05 6.E-05
WB Study Area Wide gamma-Hexachlorocyclohexane 4.E-04 4.E-04 4.E-04
WB Study Area Wide Heptachlor 3.E-05 3.E-05
WB Study Area Wide Heptachlor epoxide 5.E-02 5.E-02
WB Study Area Wide Methoxychlor 5.E-04 5.E-04 5.E-04
WB Study Area Wide Total Chlordanes 1.E-01 1.E-01
WB Study Area Wide Total DDD 6.E-01 6.E-01
WB Study Area Wide Total DDE 1.E+00 1.E+00
WB Study Area Wide Total DDT 5.E-02 5.E-02
WB Study Area Wide Total Endosulfan 2.E-03 2.E-03 2.E-03 2.E-03

Exposure Point Total 1.E+00 2.E-01 2.E-01 1.E-01 2.E+00 4.E-01 2.E+00 5.E+02 1.E-02 6.E+01 6.E-04 5.E-04
F FZ: RM 0 to 4 Metals
F FZ: RM 0 to 4 Aluminum 6.E-03 6.E-03
F FZ: RM 0 to 4 Arsenic, inorganic 2.E-01 2.E-01
F FZ: RM 0 to 4 Cadmium 2.E-02 2.E-02
F FZ: RM 0 to 4 Chromium ND
F FZ: RM 0 to 4 Copper 6.E-02 6.E-02
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 0 to 4 Lead --
F FZ: RM 0 to 4 Manganese 6.E-02 6.E-02
F FZ: RM 0 to 4 Mercury 3.E+00 3.E+00
F FZ: RM 0 to 4 Nickel 1.E-02 1.E-02
F FZ: RM 0 to 4 Selenium 2.E-01 2.E-01
F FZ: RM 0 to 4 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 0 to 4 Zinc 4.E-01 4.E-01
F FZ: RM 0 to 4 Butyltins
F FZ: RM 0 to 4 Butyltin ion 5.E-03 5.E-03
F FZ: RM 0 to 4 Dibutyltin ion 1.E-02 1.E-02
F FZ: RM 0 to 4 Tributyltin ion 6.E-02 6.E-02
F FZ: RM 0 to 4 PAHs
F FZ: RM 0 to 4 1-Methylnaphthalene 2.E-04
F FZ: RM 0 to 4 2-Methylnaphthalene 2.E-03 2.E-03
F FZ: RM 0 to 4 Acenaphthene 1.E-03 1.E-03
F FZ: RM 0 to 4 Acenaphthylene 1.E-04 1.E-04
F FZ: RM 0 to 4 Anthracene 3.E-05
F FZ: RM 0 to 4 Benzo(a)anthracene --
F FZ: RM 0 to 4 Benzo(b)fluoranthene --
F FZ: RM 0 to 4 Benzo(g,h,i)perylene 1.E-05 1.E-05
F FZ: RM 0 to 4 Benzo(k)fluoranthene --
F FZ: RM 0 to 4 Dibenzo(a,h)anthracene --
F FZ: RM 0 to 4 Dibenzothiophene 9.E-05 9.E-05
F FZ: RM 0 to 4 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F FZ: RM 0 to 4 Fluorene 4.E-04 4.E-04
F FZ: RM 0 to 4 Indeno(1,2,3-cd)pyrene --
F FZ: RM 0 to 4 Naphthalene 3.E-04 3.E-04
F FZ: RM 0 to 4 Phenanthrene 6.E-04 6.E-04
F FZ: RM 0 to 4 Pyrene 4.E-04 4.E-04

Total Carcinogenic PAHs --
F FZ: RM 0 to 4 Semi-Volatile Organic Compounds
F FZ: RM 0 to 4 Benzyl alcohol 2.E-04 2.E-04
F FZ: RM 0 to 4 Dibenzofuran 1.E-04 1.E-04
F FZ: RM 0 to 4 Hexachlorobenzene 9.E-03 9.E-03
F FZ: RM 0 to 4 Hexachlorobutadiene 6.E-05 6.E-05
F FZ: RM 0 to 4 Isophorone 1.E-04 1.E-04
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 0 to 4 Phenols
F FZ: RM 0 to 4 4-Nitrophenol 1.E-02 1.E-02 1.E-02
F FZ: RM 0 to 4 Polychlorinated Biphenyls
F FZ: RM 0 to 4 Total Aroclors NA
F FZ: RM 0 to 4 Total PCB Congeners --
F FZ: RM 0 to 4 Total PCBs, Adjusted 5.E+01 5.E+01
F FZ: RM 0 to 4 Dioxin/Furans
F FZ: RM 0 to 4 Total Dioxin/Furan TEQ 9.E+00 9.E+00
F FZ: RM 0 to 4 Total PCB TEQ 6.E+00 6.E+00

Total TEQ 1.E+01 1.E+01
F FZ: RM 0 to 4 Pesticides
F FZ: RM 0 to 4 Aldrin 9.E-03 9.E-03
F FZ: RM 0 to 4 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
F FZ: RM 0 to 4 beta-Hexachlorocyclohexane 6.E-05 6.E-05
F FZ: RM 0 to 4 Dieldrin 1.E-01 1.E-01
F FZ: RM 0 to 4 Endrin 3.E-04 3.E-04
F FZ: RM 0 to 4 Endrin aldehyde 3.E-05 3.E-05
F FZ: RM 0 to 4 Endrin ketone 4.E-05 4.E-05
F FZ: RM 0 to 4 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
F FZ: RM 0 to 4 Heptachlor epoxide 4.E-02 4.E-02
F FZ: RM 0 to 4 Methoxychlor ND
F FZ: RM 0 to 4 Total Chlordanes 8.E-02 8.E-02
F FZ: RM 0 to 4 Total DDD 2.E-01 2.E-01
F FZ: RM 0 to 4 Total DDE 5.E-01 5.E-01
F FZ: RM 0 to 4 Total DDT 8.E-03 8.E-03
F FZ: RM 0 to 4 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 6.E-01 2.E-01 2.E-02 6.E-02 3.E+00 2.E-01 1.E+00 5.E+01 2.E-03 1.E+01
F FZ: RM 4 to 8 Metals
F FZ: RM 4 to 8 Aluminum 9.E-03 9.E-03
F FZ: RM 4 to 8 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 4 to 8 Cadmium 1.E-02 1.E-02
F FZ: RM 4 to 8 Chromium 7.E-04
F FZ: RM 4 to 8 Copper 4.E-02 4.E-02
F FZ: RM 4 to 8 Lead --
F FZ: RM 4 to 8 Manganese 7.E-02 7.E-02
F FZ: RM 4 to 8 Mercury 3.E+00 3.E+00
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 4 to 8 Nickel 3.E-02 3.E-02
F FZ: RM 4 to 8 Selenium 2.E-01 2.E-01
F FZ: RM 4 to 8 Thallium 5.E-02 5.E-02 5.E-02
F FZ: RM 4 to 8 Zinc 3.E-01 3.E-01
F FZ: RM 4 to 8 Butyltins
F FZ: RM 4 to 8 Butyltin ion 8.E-03 8.E-03
F FZ: RM 4 to 8 Dibutyltin ion 1.E-02 1.E-02
F FZ: RM 4 to 8 Tributyltin ion 6.E-02 6.E-02
F FZ: RM 4 to 8 PAHs
F FZ: RM 4 to 8 1-Methylnaphthalene 3.E-04
F FZ: RM 4 to 8 2-Methylnaphthalene 3.E-03 3.E-03
F FZ: RM 4 to 8 Acenaphthene 3.E-03 3.E-03
F FZ: RM 4 to 8 Acenaphthylene 2.E-04 2.E-04
F FZ: RM 4 to 8 Anthracene 9.E-05
F FZ: RM 4 to 8 Benzo(a)anthracene ND
F FZ: RM 4 to 8 Benzo(b)fluoranthene ND
F FZ: RM 4 to 8 Benzo(g,h,i)perylene ND
F FZ: RM 4 to 8 Benzo(k)fluoranthene ND
F FZ: RM 4 to 8 Dibenzo(a,h)anthracene ND
F FZ: RM 4 to 8 Dibenzothiophene 2.E-04 2.E-04
F FZ: RM 4 to 8 Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
F FZ: RM 4 to 8 Fluorene 1.E-03 1.E-03
F FZ: RM 4 to 8 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 4 to 8 Naphthalene 1.E-03 1.E-03
F FZ: RM 4 to 8 Phenanthrene 1.E-03 1.E-03
F FZ: RM 4 to 8 Pyrene 4.E-04 4.E-04

Total Carcinogenic PAHs --
F FZ: RM 4 to 8 Semi-Volatile Organic Compounds
F FZ: RM 4 to 8 Benzyl alcohol 1.E-04 1.E-04
F FZ: RM 4 to 8 Dibenzofuran 3.E-04 3.E-04
F FZ: RM 4 to 8 Hexachlorobenzene 1.E-02 1.E-02
F FZ: RM 4 to 8 Hexachlorobutadiene 5.E-04 5.E-04
F FZ: RM 4 to 8 Isophorone 2.E-04 2.E-04
F FZ: RM 4 to 8 Phenols
F FZ: RM 4 to 8 4-Nitrophenol 1.E-02 1.E-02 1.E-02
F FZ: RM 4 to 8 Polychlorinated Biphenyls
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 4 to 8 Total Aroclors NA
F FZ: RM 4 to 8 Total PCB Congeners --
F FZ: RM 4 to 8 Total PCBs, Adjusted 1.E+03 1.E+03
F FZ: RM 4 to 8 Dioxin/Furans
F FZ: RM 4 to 8 Total Dioxin/Furan TEQ 2.E+01 2.E+01
F FZ: RM 4 to 8 Total PCB TEQ 3.E+01 3.E+01

Total TEQ 4.E+01 4.E+01
F FZ: RM 4 to 8 Pesticides
F FZ: RM 4 to 8 Aldrin 1.E-02 1.E-02
F FZ: RM 4 to 8 alpha-Hexachlorocyclohexane 1.E-05 1.E-05
F FZ: RM 4 to 8 beta-Hexachlorocyclohexane 1.E-04 1.E-04
F FZ: RM 4 to 8 Dieldrin 1.E-01 1.E-01
F FZ: RM 4 to 8 Endrin 2.E-04 2.E-04
F FZ: RM 4 to 8 Endrin aldehyde ND
F FZ: RM 4 to 8 Endrin ketone 1.E-05 1.E-05
F FZ: RM 4 to 8 gamma-Hexachlorocyclohexane 4.E-04 4.E-04 4.E-04
F FZ: RM 4 to 8 Heptachlor epoxide 3.E-02 3.E-02
F FZ: RM 4 to 8 Methoxychlor ND
F FZ: RM 4 to 8 Total Chlordanes 8.E-02 8.E-02
F FZ: RM 4 to 8 Total DDD 1.E+00 1.E+00
F FZ: RM 4 to 8 Total DDE 1.E+00 1.E+00
F FZ: RM 4 to 8 Total DDT 2.E-01 2.E-01
F FZ: RM 4 to 8 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 4.E-01 1.E-01 2.E-02 4.E-02 3.E+00 2.E-01 3.E+00 1.E+03 3.E-03 4.E+01
F FZ: RM 8 to 12 Metals
F FZ: RM 8 to 12 Aluminum 5.E-03 5.E-03
F FZ: RM 8 to 12 Arsenic, inorganic 7.E-02 7.E-02
F FZ: RM 8 to 12 Cadmium 1.E-02 1.E-02
F FZ: RM 8 to 12 Chromium ND
F FZ: RM 8 to 12 Copper 5.E-02 5.E-02
F FZ: RM 8 to 12 Lead --
F FZ: RM 8 to 12 Manganese 6.E-02 6.E-02
F FZ: RM 8 to 12 Mercury 2.E+00 2.E+00
F FZ: RM 8 to 12 Nickel 8.E-03 8.E-03
F FZ: RM 8 to 12 Selenium 2.E-01 2.E-01
F FZ: RM 8 to 12 Thallium 5.E-02 5.E-02 5.E-02
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 8 to 12 Zinc 4.E-01 4.E-01
F FZ: RM 8 to 12 Butyltins
F FZ: RM 8 to 12 Butyltin ion ND
F FZ: RM 8 to 12 Dibutyltin ion 4.E-02 4.E-02
F FZ: RM 8 to 12 Tributyltin ion 7.E-02 7.E-02
F FZ: RM 8 to 12 PAHs
F FZ: RM 8 to 12 1-Methylnaphthalene 1.E-04
F FZ: RM 8 to 12 2-Methylnaphthalene 2.E-03 2.E-03
F FZ: RM 8 to 12 Acenaphthene 4.E-04 4.E-04
F FZ: RM 8 to 12 Acenaphthylene 8.E-05 8.E-05
F FZ: RM 8 to 12 Anthracene 2.E-05
F FZ: RM 8 to 12 Benzo(a)anthracene ND
F FZ: RM 8 to 12 Benzo(b)fluoranthene ND
F FZ: RM 8 to 12 Benzo(g,h,i)perylene ND
F FZ: RM 8 to 12 Benzo(k)fluoranthene ND
F FZ: RM 8 to 12 Dibenzo(a,h)anthracene ND
F FZ: RM 8 to 12 Dibenzothiophene 3.E-05 3.E-05
F FZ: RM 8 to 12 Fluoranthene ND
F FZ: RM 8 to 12 Fluorene 2.E-04 2.E-04
F FZ: RM 8 to 12 Indeno(1,2,3-cd)pyrene ND
F FZ: RM 8 to 12 Naphthalene ND
F FZ: RM 8 to 12 Phenanthrene ND
F FZ: RM 8 to 12 Pyrene 1.E-04 1.E-04

Total Carcinogenic PAHs --
F FZ: RM 8 to 12 Semi-Volatile Organic Compounds
F FZ: RM 8 to 12 Benzyl alcohol 2.E-04 2.E-04
F FZ: RM 8 to 12 Dibenzofuran 6.E-05 6.E-05
F FZ: RM 8 to 12 Hexachlorobenzene 1.E-02 1.E-02
F FZ: RM 8 to 12 Hexachlorobutadiene 7.E-05 7.E-05
F FZ: RM 8 to 12 Isophorone ND
F FZ: RM 8 to 12 Phenols
F FZ: RM 8 to 12 4-Nitrophenol 1.E-02 1.E-02 1.E-02
F FZ: RM 8 to 12 Polychlorinated Biphenyls
F FZ: RM 8 to 12 Total Aroclors NA
F FZ: RM 8 to 12 Total PCB Congeners --
F FZ: RM 8 to 12 Total PCBs, Adjusted 1.E+02 1.E+02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 18 of 25



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 8 to 12 Dioxin/Furans
F FZ: RM 8 to 12 Total Dioxin/Furan TEQ 9.E+00 9.E+00
F FZ: RM 8 to 12 Total PCB TEQ 7.E+00 7.E+00

Total TEQ 2.E+01 2.E+01
F FZ: RM 8 to 12 Pesticides
F FZ: RM 8 to 12 Aldrin 1.E-02 1.E-02
F FZ: RM 8 to 12 alpha-Hexachlorocyclohexane 9.E-06 9.E-06
F FZ: RM 8 to 12 beta-Hexachlorocyclohexane 7.E-05 7.E-05
F FZ: RM 8 to 12 Dieldrin 1.E-01 1.E-01
F FZ: RM 8 to 12 Endrin 2.E-04 2.E-04
F FZ: RM 8 to 12 Endrin aldehyde 1.E-05 1.E-05
F FZ: RM 8 to 12 Endrin ketone ND
F FZ: RM 8 to 12 gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
F FZ: RM 8 to 12 Heptachlor epoxide 2.E-02 2.E-02
F FZ: RM 8 to 12 Methoxychlor 6.E-06 6.E-06 6.E-06
F FZ: RM 8 to 12 Total Chlordanes 7.E-02 7.E-02
F FZ: RM 8 to 12 Total DDD 1.E-01 1.E-01
F FZ: RM 8 to 12 Total DDE 4.E-01 4.E-01
F FZ: RM 8 to 12 Total DDT 5.E-03 5.E-03
F FZ: RM 8 to 12 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Total 4.E-01 7.E-02 1.E-02 5.E-02 2.E+00 2.E-01 8.E-01 1.E+02 2.E-03 2.E+01 6.E-06
F FZ: RM 3 to 6 Metals
F FZ: RM 3 to 6 Aluminum 7.E-03 7.E-03
F FZ: RM 3 to 6 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 3 to 6 Cadmium 1.E-02 1.E-02
F FZ: RM 3 to 6 Chromium 2.E-03
F FZ: RM 3 to 6 Copper 3.E-02 3.E-02
F FZ: RM 3 to 6 Lead --
F FZ: RM 3 to 6 Manganese 9.E-03 9.E-03
F FZ: RM 3 to 6 Mercury 7.E+00 7.E+00
F FZ: RM 3 to 6 Nickel 7.E-03 7.E-03
F FZ: RM 3 to 6 Selenium ND
F FZ: RM 3 to 6 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 3 to 6 Zinc 3.E-01 3.E-01
F FZ: RM 3 to 6 Butyltins
F FZ: RM 3 to 6 Butyltin ion NA
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 3 to 6 Dibutyltin ion NA
F FZ: RM 3 to 6 Tributyltin ion NA
F FZ: RM 3 to 6 PAHs
F FZ: RM 3 to 6 1-Methylnaphthalene NA
F FZ: RM 3 to 6 2-Methylnaphthalene NA
F FZ: RM 3 to 6 Acenaphthene NA
F FZ: RM 3 to 6 Acenaphthylene NA
F FZ: RM 3 to 6 Anthracene NA
F FZ: RM 3 to 6 Benzo(a)anthracene NA
F FZ: RM 3 to 6 Benzo(b)fluoranthene NA
F FZ: RM 3 to 6 Benzo(g,h,i)perylene NA
F FZ: RM 3 to 6 Benzo(k)fluoranthene NA
F FZ: RM 3 to 6 Dibenzo(a,h)anthracene NA
F FZ: RM 3 to 6 Dibenzothiophene NA
F FZ: RM 3 to 6 Fluoranthene NA
F FZ: RM 3 to 6 Fluorene NA
F FZ: RM 3 to 6 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 3 to 6 Naphthalene NA
F FZ: RM 3 to 6 Phenanthrene NA
F FZ: RM 3 to 6 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 3 to 6 Semi-Volatile Organic Compounds
F FZ: RM 3 to 6 Benzyl alcohol NA
F FZ: RM 3 to 6 Dibenzofuran NA
F FZ: RM 3 to 6 Hexachlorobenzene ND
F FZ: RM 3 to 6 Hexachlorobutadiene ND
F FZ: RM 3 to 6 Isophorone NA
F FZ: RM 3 to 6 Phenols
F FZ: RM 3 to 6 4-Nitrophenol NA
F FZ: RM 3 to 6 Polychlorinated Biphenyls
F FZ: RM 3 to 6 Total Aroclors 1.E+02 1.E+02
F FZ: RM 3 to 6 Total PCB Congeners NA
F FZ: RM 3 to 6 Total PCBs, Adjusted NA
F FZ: RM 3 to 6 Dioxin/Furans
F FZ: RM 3 to 6 Total Dioxin/Furan TEQ NA
F FZ: RM 3 to 6 Total PCB TEQ NA
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

Total TEQ --
F FZ: RM 3 to 6 Pesticides
F FZ: RM 3 to 6 Aldrin ND
F FZ: RM 3 to 6 alpha-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 beta-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Dieldrin ND
F FZ: RM 3 to 6 Endrin ND
F FZ: RM 3 to 6 Endrin aldehyde ND
F FZ: RM 3 to 6 Endrin ketone ND
F FZ: RM 3 to 6 gamma-Hexachlorocyclohexane ND
F FZ: RM 3 to 6 Heptachlor epoxide ND
F FZ: RM 3 to 6 Methoxychlor 3.E-03 3.E-03 3.E-03
F FZ: RM 3 to 6 Total Chlordanes 8.E-02 8.E-02
F FZ: RM 3 to 6 Total DDD 3.E-01 3.E-01
F FZ: RM 3 to 6 Total DDE 9.E-01 9.E-01
F FZ: RM 3 to 6 Total DDT 2.E-01 2.E-01
F FZ: RM 3 to 6 Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Point Total 5.E-01 1.E-01 1.E-02 3.E-02 7.E+00 9.E-03 2.E+00 3.E-03 3.E-03
F FZ: RM 6 to 9 Metals
F FZ: RM 6 to 9 Aluminum 7.E-03 7.E-03
F FZ: RM 6 to 9 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 6 to 9 Cadmium 2.E-02 2.E-02
F FZ: RM 6 to 9 Chromium ND
F FZ: RM 6 to 9 Copper 5.E-02 5.E-02
F FZ: RM 6 to 9 Lead --
F FZ: RM 6 to 9 Manganese 7.E-03 7.E-03
F FZ: RM 6 to 9 Mercury 3.E+00 3.E+00
F FZ: RM 6 to 9 Nickel 8.E-03 8.E-03
F FZ: RM 6 to 9 Selenium ND
F FZ: RM 6 to 9 Thallium 1.E-01 1.E-01 1.E-01
F FZ: RM 6 to 9 Zinc 3.E-01 3.E-01
F FZ: RM 6 to 9 Butyltins
F FZ: RM 6 to 9 Butyltin ion NA
F FZ: RM 6 to 9 Dibutyltin ion NA
F FZ: RM 6 to 9 Tributyltin ion NA
F FZ: RM 6 to 9 PAHs
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 6 to 9 1-Methylnaphthalene NA
F FZ: RM 6 to 9 2-Methylnaphthalene NA
F FZ: RM 6 to 9 Acenaphthene NA
F FZ: RM 6 to 9 Acenaphthylene NA
F FZ: RM 6 to 9 Anthracene NA
F FZ: RM 6 to 9 Benzo(a)anthracene NA
F FZ: RM 6 to 9 Benzo(b)fluoranthene NA
F FZ: RM 6 to 9 Benzo(g,h,i)perylene NA
F FZ: RM 6 to 9 Benzo(k)fluoranthene NA
F FZ: RM 6 to 9 Dibenzo(a,h)anthracene NA
F FZ: RM 6 to 9 Dibenzothiophene NA
F FZ: RM 6 to 9 Fluoranthene NA
F FZ: RM 6 to 9 Fluorene NA
F FZ: RM 6 to 9 Indeno(1,2,3-cd)pyrene NA
F FZ: RM 6 to 9 Naphthalene NA
F FZ: RM 6 to 9 Phenanthrene NA
F FZ: RM 6 to 9 Pyrene NA

Total Carcinogenic PAHs --
F FZ: RM 6 to 9 Semi-Volatile Organic Compounds
F FZ: RM 6 to 9 Benzyl alcohol NA
F FZ: RM 6 to 9 Dibenzofuran NA
F FZ: RM 6 to 9 Hexachlorobenzene 2.E-01 2.E-01
F FZ: RM 6 to 9 Hexachlorobutadiene ND
F FZ: RM 6 to 9 Isophorone NA
F FZ: RM 6 to 9 Phenols
F FZ: RM 6 to 9 4-Nitrophenol NA
F FZ: RM 6 to 9 Polychlorinated Biphenyls
F FZ: RM 6 to 9 Total Aroclors 2.E+02 2.E+02
F FZ: RM 6 to 9 Total PCB Congeners NA
F FZ: RM 6 to 9 Total PCBs, Adjusted NA
F FZ: RM 6 to 9 Dioxin/Furans
F FZ: RM 6 to 9 Total Dioxin/Furan TEQ NA
F FZ: RM 6 to 9 Total PCB TEQ NA

Total TEQ --
F FZ: RM 6 to 9 Pesticides
F FZ: RM 6 to 9 Aldrin ND
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F FZ: RM 6 to 9 alpha-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 beta-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Dieldrin ND
F FZ: RM 6 to 9 Endrin ND
F FZ: RM 6 to 9 Endrin aldehyde ND
F FZ: RM 6 to 9 Endrin ketone ND
F FZ: RM 6 to 9 gamma-Hexachlorocyclohexane ND
F FZ: RM 6 to 9 Heptachlor epoxide ND
F FZ: RM 6 to 9 Methoxychlor ND
F FZ: RM 6 to 9 Total Chlordanes ND
F FZ: RM 6 to 9 Total DDD 4.E-01 4.E-01
F FZ: RM 6 to 9 Total DDE 7.E-01 7.E-01
F FZ: RM 6 to 9 Total DDT ND
F FZ: RM 6 to 9 Total Endosulfan ND

Exposure Point Total 4.E-01 1.E-01 2.E-02 5.E-02 3.E+00 8.E-03 1.E+00
F Study Area Wide Metals
F Study Area Wide Aluminum 7.E-03 7.E-03
F Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
F Study Area Wide Cadmium 1.E-02 1.E-02
F Study Area Wide Chromium 5.E-04
F Study Area Wide Copper 5.E-02 5.E-02
F Study Area Wide Lead --
F Study Area Wide Manganese 4.E-02 4.E-02
F Study Area Wide Mercury 3.E+00 3.E+00
F Study Area Wide Nickel 1.E-02 1.E-02
F Study Area Wide Selenium 2.E-01 2.E-01
F Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
F Study Area Wide Zinc 3.E-01 3.E-01
F Study Area Wide Butyltins
F Study Area Wide Butyltin ion 5.E-03 5.E-03
F Study Area Wide Dibutyltin ion 2.E-02 2.E-02
F Study Area Wide Tributyltin ion 7.E-02 7.E-02
F Study Area Wide PAHs
F Study Area Wide 1-Methylnaphthalene 2.E-04
F Study Area Wide 2-Methylnaphthalene 2.E-03 2.E-03
F Study Area Wide Acenaphthene 1.E-03 1.E-03
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TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F Study Area Wide Acenaphthylene 1.E-04 1.E-04
F Study Area Wide Anthracene 5.E-05
F Study Area Wide Benzo(a)anthracene --
F Study Area Wide Benzo(b)fluoranthene --
F Study Area Wide Benzo(g,h,i)perylene 7.E-06 7.E-06
F Study Area Wide Benzo(k)fluoranthene --
F Study Area Wide Dibenzo(a,h)anthracene --
F Study Area Wide Dibenzothiophene 1.E-04 1.E-04
F Study Area Wide Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
F Study Area Wide Fluorene 5.E-04 5.E-04
F Study Area Wide Indeno(1,2,3-cd)pyrene --
F Study Area Wide Naphthalene 5.E-04 5.E-04
F Study Area Wide Phenanthrene 7.E-04 7.E-04
F Study Area Wide Pyrene 3.E-04 3.E-04

Total Carcinogenic PAHs --
F Study Area Wide Semi-Volatile Organic Compounds
F Study Area Wide Benzyl alcohol 2.E-04 2.E-04
F Study Area Wide Dibenzofuran 2.E-04 2.E-04
F Study Area Wide Hexachlorobenzene 6.E-02 6.E-02
F Study Area Wide Hexachlorobutadiene 2.E-04 2.E-04
F Study Area Wide Isophorone 1.E-04 1.E-04
F Study Area Wide Phenols
F Study Area Wide 4-Nitrophenol 1.E-02 1.E-02 1.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 2.E+02 2.E+02
F Study Area Wide Total PCB Congeners --
F Study Area Wide Total PCBs, Adjusted 5.E+02 5.E+02
F Study Area Wide Dioxin/Furans
F Study Area Wide Total Dioxin/Furan TEQ 1.E+01 1.E+01
F Study Area Wide Total PCB TEQ 1.E+01 1.E+01

Total TEQ 2.E+01 2.E+01
F Study Area Wide Pesticides
F Study Area Wide Aldrin 1.E-02 1.E-02
F Study Area Wide alpha-Hexachlorocyclohexane 1.E-05 1.E-05
F Study Area Wide beta-Hexachlorocyclohexane 8.E-05 8.E-05
F Study Area Wide Dieldrin 1.E-01 1.E-01

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 24 of 25



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-145.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Common Carp
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Common Carp Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point Chemical of
Potential Concern

F Study Area Wide Endrin 2.E-04 2.E-04
F Study Area Wide Endrin aldehyde 2.E-05 2.E-05
F Study Area Wide Endrin ketone 3.E-05 3.E-05
F Study Area Wide gamma-Hexachlorocyclohexane 3.E-04 3.E-04 3.E-04
F Study Area Wide Heptachlor epoxide 3.E-02 3.E-02
F Study Area Wide Methoxychlor 1.E-03 1.E-03 1.E-03
F Study Area Wide Total Chlordanes 7.E-02 7.E-02
F Study Area Wide Total DDD 4.E-01 4.E-01
F Study Area Wide Total DDE 8.E-01 8.E-01
F Study Area Wide Total DDT 8.E-02 8.E-02
F Study Area Wide Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 5.E-01 1.E-01 2.E-02 5.E-02 4.E+00 2.E-01 2.E+00 5.E+02 2.E-03 2.E+01 1.E-03

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
FZ = Fishing zone.
g/day = Grams per day.

ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.   
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TABLE 5-146
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 5.1E+00 mg/kg -- 1.7E-03 -- 9.0E-04 -- 2.0E-04 -- 1.0E+00 2.0E-02 2.E-02 1.1E-02 1.E-02 2.4E-03 2.E-03
WB FZ: RM 3-6 Arsenic, inorganic 6.0E-03 mg/kg 1.5E+00 2.1E-06 3.E-06 1.1E-06 2.E-06 2.4E-07 4.E-07 3.0E-04 2.4E-05 8.E-02 1.2E-05 4.E-02 2.8E-06 9.E-03
WB FZ: RM 3-6 Cadmium 1.4E-02 mg/kg -- 4.8E-06 -- 2.5E-06 -- 5.6E-07 -- 1.0E-03 5.6E-05 6.E-02 2.9E-05 3.E-02 6.5E-06 7.E-03
WB FZ: RM 3-6 Chromiumc 1.3E+00 mg/kg -- 4.5E-04 -- 2.3E-04 -- 5.3E-05 -- 1.5E+00 5.3E-03 4.E-03 2.7E-03 2.E-03 6.2E-04 4.E-04
WB FZ: RM 3-6 Copper 7.1E-01 mg/kg -- 2.4E-04 -- 1.3E-04 -- 2.8E-05 -- 4.0E-02 2.8E-03 7.E-02 1.5E-03 4.E-02 3.3E-04 8.E-03
WB FZ: RM 3-6 Lead 2.6E-02 mg/kg NL 8.9E-06 -- 4.6E-06 -- 1.0E-06 -- NL 1.0E-04 -- 5.4E-05 -- 1.2E-05 --
WB FZ: RM 3-6 Manganese 4.5E+00 mg/kg -- 1.6E-03 -- 8.0E-04 -- 1.8E-04 -- 1.4E-01 1.8E-02 1.E-01 9.4E-03 7.E-02 2.1E-03 2.E-02
WB FZ: RM 3-6 Mercury 5.4E-02 mg/kg -- 1.9E-05 -- 9.6E-06 -- 2.2E-06 -- 1.0E-04 2.2E-04 2.E+00 1.1E-04 1.E+00 2.5E-05 3.E-01
WB FZ: RM 3-6 Nickel 3.2E-01 mg/kg -- 1.1E-04 -- 5.7E-05 -- 1.3E-05 -- 2.0E-02 1.3E-03 6.E-02 6.6E-04 3.E-02 1.5E-04 7.E-03
WB FZ: RM 3-6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 3-6 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 3-6 Thallium 3.9E-03 mg/kg -- 1.3E-06 -- 6.9E-07 -- 1.6E-07 -- 6.6E-05 1.6E-05 2.E-01 8.1E-06 1.E-01 1.8E-06 3.E-02
WB FZ: RM 3-6 Zinc 1.5E+01 mg/kg -- 5.1E-03 -- 2.6E-03 -- 6.0E-04 -- 3.0E-01 6.0E-02 2.E-01 3.1E-02 1.E-01 7.0E-03 2.E-02
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 4.0E+01 ug/kg -- 1.4E-05 -- 7.1E-06 -- 1.6E-06 -- 4.0E-02 1.6E-04 4.E-03 8.3E-05 2.E-03 1.9E-05 5.E-04
WB FZ: RM 3-6 Phenanthrene 6.0E+01 ug/kg -- 2.1E-05 -- 1.1E-05 -- 2.4E-06 -- 3.0E-02 2.4E-04 8.E-03 1.2E-04 4.E-03 2.8E-05 9.E-04
WB FZ: RM 3-6 Total Carcinogenic PAHsd -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 2.7E+03 ug/kg 1.4E-02 9.3E-04 1.E-05 4.8E-04 7.E-06 1.1E-04 2.E-06 2.0E-02 1.1E-02 5.E-01 5.6E-03 3.E-01 1.3E-03 6.E-02
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 1.3E+02 ug/kg 2.0E+00 4.3E-05 9.E-05 2.2E-05 4.E-05 5.0E-06 1.E-05 2.0E-05 5.0E-04 3.E+01 2.6E-04 1.E+01 5.8E-05 3.E+00
WB FZ: RM 3-6 Total PCB Congeners 2.4E+05 pg/g NA 8.1E-05 -- 4.2E-05 -- 9.4E-06 -- NA 9.4E-04 -- 4.9E-04 -- 1.1E-04 --
WB FZ: RM 3-6 Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 7.1E-05 1.E-04 3.7E-05 7.E-05 8.3E-06 2.E-05 2.0E-05 8.3E-04 4.E+01 4.3E-04 2.E+01 9.7E-05 5.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 5.2E-10 7.E-05 2.7E-10 4.E-05 6.1E-11 8.E-06 1.0E-09 6.1E-09 6.E+00 3.2E-09 3.E+00 7.1E-10 7.E-01
WB FZ: RM 3-6 Total PCB TEQ 4.9E+00 pg/g 1.3E+05 1.7E-09 2.E-04 8.7E-10 1.E-04 2.0E-10 3.E-05 1.0E-09 2.0E-08 2.E+01 1.0E-08 1.E+01 2.3E-09 2.E+00
WB FZ: RM 3-6 Total TEQ -- -- -- -- 3.E-04 -- 1.E-04 -- 3.E-05 -- -- 3.E+01 -- 1.E+01 -- 3.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 2.6E+00 ug/kg 1.6E+01 8.9E-07 1.E-05 4.6E-07 7.E-06 1.0E-07 2.E-06 5.0E-05 1.0E-05 2.E-01 5.4E-06 1.E-01 1.2E-06 2.E-02
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 1.5E+00 ug/kg 1.1E+00 5.1E-07 6.E-07 2.7E-07 3.E-07 6.0E-08 7.E-08 3.0E-04 6.0E-06 2.E-02 3.1E-06 1.E-02 7.0E-07 2.E-03
WB FZ: RM 3-6 Methoxychlor 1.1E+00 ug/kg -- 3.8E-07 -- 1.9E-07 -- 4.4E-08 -- 5.0E-03 4.4E-06 9.E-04 2.3E-06 5.E-04 5.1E-07 1.E-04
WB FZ: RM 3-6 Total Chlordanes 6.7E+01 ug/kg 3.5E-01 2.3E-05 8.E-06 1.2E-05 4.E-06 2.7E-06 9.E-07 5.0E-04 2.7E-04 5.E-01 1.4E-04 3.E-01 3.1E-05 6.E-02
WB FZ: RM 3-6 Total DDD 1.0E+01 ug/kg 2.4E-01 3.5E-06 8.E-07 1.8E-06 4.E-07 4.0E-07 1.E-07 5.0E-04 4.0E-05 8.E-02 2.1E-05 4.E-02 4.7E-06 9.E-03
WB FZ: RM 3-6 Total DDE 7.0E+01 ug/kg 3.4E-01 2.4E-05 8.E-06 1.2E-05 4.E-06 2.8E-06 1.E-06 5.0E-04 2.8E-04 6.E-01 1.4E-04 3.E-01 3.3E-05 7.E-02
WB FZ: RM 3-6 Total DDT 3.8E+01 ug/kg 3.4E-01 1.3E-05 4.E-06 6.7E-06 2.E-06 1.5E-06 5.E-07 5.0E-04 1.5E-04 3.E-01 7.9E-05 2.E-01 1.8E-05 4.E-02
WB FZ: RM 3-6 Total Endosulfan 8.6E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 6.0E-03 3.4E-05 6.E-03 1.8E-05 3.E-03 4.0E-06 7.E-04

Exposure Point Totale 5.E-04 2.E-04 6.E-05
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 3.2E+01 mg/kg -- 1.1E-02 -- 5.6E-03 -- 1.3E-03 -- 1.0E+00 1.3E-01 1.E-01 6.6E-02 7.E-02 1.5E-02 1.E-02
WB FZ: RM 6-9 Arsenic, inorganic 8.0E-03 mg/kg 1.5E+00 2.7E-06 4.E-06 1.4E-06 2.E-06 3.2E-07 5.E-07 3.0E-04 3.2E-05 1.E-01 1.7E-05 6.E-02 3.7E-06 1.E-02
WB FZ: RM 6-9 Cadmium 1.2E-02 mg/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 1.0E-03 4.8E-05 5.E-02 2.5E-05 2.E-02 5.6E-06 6.E-03

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/day
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TABLE 5-146
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/day

WB FZ: RM 6-9 Chromium 1.1E+00 mg/kg -- 3.7E-04 -- 1.9E-04 -- 4.3E-05 -- 1.5E+00 4.3E-03 3.E-03 2.2E-03 1.E-03 5.0E-04 3.E-04
WB FZ: RM 6-9 Copper 8.0E-01 mg/kg -- 2.7E-04 -- 1.4E-04 -- 3.2E-05 -- 4.0E-02 3.2E-03 8.E-02 1.6E-03 4.E-02 3.7E-04 9.E-03
WB FZ: RM 6-9 Lead 4.4E-02 mg/kg NL 1.5E-05 -- 7.7E-06 -- 1.7E-06 -- NL 1.7E-04 -- 9.0E-05 -- 2.0E-05 --
WB FZ: RM 6-9 Manganese 1.1E+01 mg/kg -- 3.7E-03 -- 1.9E-03 -- 4.3E-04 -- 1.4E-01 4.3E-02 3.E-01 2.2E-02 2.E-01 5.0E-03 4.E-02
WB FZ: RM 6-9 Mercury 4.6E-02 mg/kg -- 1.6E-05 -- 8.1E-06 -- 1.8E-06 -- 1.0E-04 1.8E-04 2.E+00 9.5E-05 1.E+00 2.1E-05 2.E-01
WB FZ: RM 6-9 Nickel 2.6E-01 mg/kg -- 8.9E-05 -- 4.6E-05 -- 1.0E-05 -- 2.0E-02 1.0E-03 5.E-02 5.4E-04 3.E-02 1.2E-04 6.E-03
WB FZ: RM 6-9 Selenium 3.0E-01 mg/kg -- 1.0E-04 -- 5.3E-05 -- 1.2E-05 -- 5.0E-03 1.2E-03 2.E-01 6.2E-04 1.E-01 1.4E-04 3.E-02
WB FZ: RM 6-9 Silver 4.1E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.6E-07 -- 5.0E-03 1.6E-05 3.E-03 8.4E-06 2.E-03 1.9E-06 4.E-04
WB FZ: RM 6-9 Thallium 2.0E-03 mg/kg -- 6.9E-07 -- 3.5E-07 -- 8.0E-08 -- 6.6E-05 8.0E-06 1.E-01 4.1E-06 6.E-02 9.3E-07 1.E-02
WB FZ: RM 6-9 Zinc 1.6E+01 mg/kg -- 5.3E-03 -- 2.8E-03 -- 6.2E-04 -- 3.0E-01 6.2E-02 2.E-01 3.2E-02 1.E-01 7.3E-03 2.E-02
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 6-9 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 6-9 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 1.7E+03 ug/kg 2.0E+00 5.9E-04 1.E-03 3.0E-04 6.E-04 6.9E-05 1.E-04 2.0E-05 6.9E-03 3.E+02 3.6E-03 2.E+02 8.0E-04 4.E+01
WB FZ: RM 6-9 Total PCB Congeners 2.0E+06 pg/g NA 6.7E-04 -- 3.5E-04 -- 7.8E-05 -- NA 7.8E-03 -- 4.0E-03 -- 9.1E-04 --
WB FZ: RM 6-9 Total PCBs, Adjusted 1.9E+06 pg/g 2.0E+00 6.5E-04 1.E-03 3.4E-04 7.E-04 7.6E-05 2.E-04 2.0E-05 7.6E-03 4.E+02 3.9E-03 2.E+02 8.8E-04 4.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 2.1E+00 pg/g 1.3E+05 7.3E-10 9.E-05 3.7E-10 5.E-05 8.5E-11 1.E-05 1.0E-09 8.5E-09 8.E+00 4.4E-09 4.E+00 9.9E-10 1.E+00
WB FZ: RM 6-9 Total PCB TEQ 6.0E+00 pg/g 1.3E+05 2.1E-09 3.E-04 1.1E-09 1.E-04 2.4E-10 3.E-05 1.0E-09 2.4E-08 2.E+01 1.2E-08 1.E+01 2.8E-09 3.E+00
WB FZ: RM 6-9 Total TEQ -- -- -- -- 4.E-04 -- 2.E-04 -- 4.E-05 -- -- 3.E+01 -- 2.E+01 -- 4.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 1.9E+00 ug/kg 1.1E+00 6.5E-07 7.E-07 3.4E-07 4.E-07 7.6E-08 8.E-08 3.0E-04 7.6E-06 3.E-02 3.9E-06 1.E-02 8.9E-07 3.E-03
WB FZ: RM 6-9 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 6-9 Total Chlordanes 7.8E+00 ug/kg 3.5E-01 2.7E-06 9.E-07 1.4E-06 5.E-07 3.1E-07 1.E-07 5.0E-04 3.1E-05 6.E-02 1.6E-05 3.E-02 3.6E-06 7.E-03
WB FZ: RM 6-9 Total DDD 2.5E+01 ug/kg 2.4E-01 8.6E-06 2.E-06 4.4E-06 1.E-06 1.0E-06 2.E-07 5.0E-04 1.0E-04 2.E-01 5.2E-05 1.E-01 1.2E-05 2.E-02
WB FZ: RM 6-9 Total DDE 5.8E+01 ug/kg 3.4E-01 2.0E-05 7.E-06 1.0E-05 3.E-06 2.3E-06 8.E-07 5.0E-04 2.3E-04 5.E-01 1.2E-04 2.E-01 2.7E-05 5.E-02
WB FZ: RM 6-9 Total DDT 5.8E+01 ug/kg 3.4E-01 2.0E-05 7.E-06 1.0E-05 3.E-06 2.3E-06 8.E-07 5.0E-04 2.3E-04 5.E-01 1.2E-04 2.E-01 2.7E-05 5.E-02
WB FZ: RM 6-9 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 2.E-03 9.E-04 2.E-04
WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.9E+01 mg/kg -- 1.0E-02 -- 5.1E-03 -- 1.2E-03 -- 1.0E+00 1.2E-01 1.E-01 6.0E-02 6.E-02 1.4E-02 1.E-02
WB Study Area Wide Arsenic, inorganic 6.8E-03 mg/kg 1.5E+00 2.3E-06 3.E-06 1.2E-06 2.E-06 2.7E-07 4.E-07 3.0E-04 2.7E-05 9.E-02 1.4E-05 5.E-02 3.2E-06 1.E-02
WB Study Area Wide Cadmium 1.4E-02 mg/kg -- 4.7E-06 -- 2.4E-06 -- 5.5E-07 -- 1.0E-03 5.5E-05 6.E-02 2.9E-05 3.E-02 6.4E-06 6.E-03
WB Study Area Wide Chromium 1.0E+00 mg/kg -- 3.6E-04 -- 1.8E-04 -- 4.2E-05 -- 1.5E+00 4.2E-03 3.E-03 2.2E-03 1.E-03 4.9E-04 3.E-04
WB Study Area Wide Copper 7.6E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.0E-05 -- 4.0E-02 3.0E-03 8.E-02 1.6E-03 4.E-02 3.6E-04 9.E-03
WB Study Area Wide Lead 4.2E-02 mg/kg NL 1.4E-05 -- 7.4E-06 -- 1.7E-06 -- NL 1.7E-04 -- 8.7E-05 -- 2.0E-05 --
WB Study Area Wide Manganese 8.2E+00 mg/kg -- 2.8E-03 -- 1.5E-03 -- 3.3E-04 -- 1.4E-01 3.3E-02 2.E-01 1.7E-02 1.E-01 3.8E-03 3.E-02
WB Study Area Wide Mercury 4.6E-02 mg/kg -- 1.6E-05 -- 8.1E-06 -- 1.8E-06 -- 1.0E-04 1.8E-04 2.E+00 9.5E-05 9.E-01 2.1E-05 2.E-01
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TABLE 5-146
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/day

WB Study Area Wide Nickel 3.1E-01 mg/kg -- 1.0E-04 -- 5.4E-05 -- 1.2E-05 -- 2.0E-02 1.2E-03 6.E-02 6.3E-04 3.E-02 1.4E-04 7.E-03
WB Study Area Wide Selenium 3.0E-01 mg/kg -- 1.0E-04 -- 5.3E-05 -- 1.2E-05 -- 5.0E-03 1.2E-03 2.E-01 6.2E-04 1.E-01 1.4E-04 3.E-02
WB Study Area Wide Silver 4.1E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.6E-07 -- 5.0E-03 1.6E-05 3.E-03 8.4E-06 2.E-03 1.9E-06 4.E-04
WB Study Area Wide Thallium 3.9E-03 mg/kg -- 1.3E-06 -- 6.9E-07 -- 1.6E-07 -- 6.6E-05 1.6E-05 2.E-01 8.1E-06 1.E-01 1.8E-06 3.E-02
WB Study Area Wide Zinc 1.5E+01 mg/kg -- 5.2E-03 -- 2.7E-03 -- 6.0E-04 -- 3.0E-01 6.0E-02 2.E-01 3.1E-02 1.E-01 7.0E-03 2.E-02
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 4.0E+01 ug/kg -- 1.4E-05 -- 7.1E-06 -- 1.6E-06 -- 4.0E-02 1.6E-04 4.E-03 8.3E-05 2.E-03 1.9E-05 5.E-04
WB Study Area Wide Phenanthrene 6.0E+01 ug/kg -- 2.1E-05 -- 1.1E-05 -- 2.4E-06 -- 3.0E-02 2.4E-04 8.E-03 1.2E-04 4.E-03 2.8E-05 9.E-04
WB Study Area Wide Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 2.7E+03 ug/kg 1.4E-02 9.3E-04 1.E-05 4.8E-04 7.E-06 1.1E-04 2.E-06 2.0E-02 1.1E-02 5.E-01 5.6E-03 3.E-01 1.3E-03 6.E-02
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.4E+03 ug/kg 2.0E+00 4.9E-04 1.E-03 2.5E-04 5.E-04 5.8E-05 1.E-04 2.0E-05 5.8E-03 3.E+02 3.0E-03 1.E+02 6.7E-04 3.E+01
WB Study Area Wide Total PCB Congeners 1.6E+06 pg/g NA 5.3E-04 -- 2.8E-04 -- 6.2E-05 -- NA 6.2E-03 -- 3.2E-03 -- 7.3E-04 --
WB Study Area Wide Total PCBs, Adjusted 1.5E+06 pg/g 2.0E+00 5.2E-04 1.E-03 2.7E-04 5.E-04 6.1E-05 1.E-04 2.0E-05 6.1E-03 3.E+02 3.1E-03 2.E+02 7.1E-04 4.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.8E+00 pg/g 1.3E+05 6.3E-10 8.E-05 3.2E-10 4.E-05 7.3E-11 1.E-05 1.0E-09 7.3E-09 7.E+00 3.8E-09 4.E+00 8.6E-10 9.E-01
WB Study Area Wide Total PCB TEQ 4.8E+00 pg/g 1.3E+05 1.7E-09 2.E-04 8.6E-10 1.E-04 1.9E-10 3.E-05 1.0E-09 1.9E-08 2.E+01 1.0E-08 1.E+01 2.3E-09 2.E+00
WB Study Area Wide Total TEQ -- -- -- -- 3.E-04 -- 2.E-04 -- 3.E-05 -- -- 3.E+01 -- 1.E+01 -- 3.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 2.6E+00 ug/kg 1.6E+01 8.9E-07 1.E-05 4.6E-07 7.E-06 1.0E-07 2.E-06 5.0E-05 1.0E-05 2.E-01 5.4E-06 1.E-01 1.2E-06 2.E-02
WB Study Area Wide gamma-Hexachlorocyclohexane 1.9E+00 ug/kg 1.1E+00 6.5E-07 7.E-07 3.4E-07 4.E-07 7.6E-08 8.E-08 3.0E-04 7.6E-06 3.E-02 3.9E-06 1.E-02 8.9E-07 3.E-03
WB Study Area Wide Methoxychlor 1.1E+00 ug/kg -- 3.8E-07 -- 1.9E-07 -- 4.4E-08 -- 5.0E-03 4.4E-06 9.E-04 2.3E-06 5.E-04 5.1E-07 1.E-04
WB Study Area Wide Total Chlordanes 6.7E+01 ug/kg 3.5E-01 2.3E-05 8.E-06 1.2E-05 4.E-06 2.7E-06 9.E-07 5.0E-04 2.7E-04 5.E-01 1.4E-04 3.E-01 3.1E-05 6.E-02
WB Study Area Wide Total DDD 1.8E+01 ug/kg 2.4E-01 6.2E-06 1.E-06 3.2E-06 8.E-07 7.2E-07 2.E-07 5.0E-04 7.2E-05 1.E-01 3.7E-05 7.E-02 8.4E-06 2.E-02
WB Study Area Wide Total DDE 6.0E+01 ug/kg 3.4E-01 2.1E-05 7.E-06 1.1E-05 4.E-06 2.4E-06 8.E-07 5.0E-04 2.4E-04 5.E-01 1.2E-04 2.E-01 2.8E-05 6.E-02
WB Study Area Wide Total DDT 4.4E+01 ug/kg 3.4E-01 1.5E-05 5.E-06 7.8E-06 3.E-06 1.8E-06 6.E-07 5.0E-04 1.8E-04 4.E-01 9.1E-05 2.E-01 2.1E-05 4.E-02
WB Study Area Wide Total Endosulfan 8.6E+00 ug/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 6.0E-03 3.4E-05 6.E-03 1.8E-05 3.E-03 4.0E-06 7.E-04

Exposure Point Total 1.E-03 7.E-04 2.E-04
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 3.5E+00 mg/kg -- 1.2E-03 -- 6.2E-04 -- 1.4E-04 -- 1.0E+00 1.4E-02 1.E-02 7.2E-03 7.E-03 1.6E-03 2.E-03
F FZ: RM 3-6 Arsenic, inorganic 2.0E-03 mg/kg 1.5E+00 6.9E-07 1.E-06 3.5E-07 5.E-07 8.0E-08 1.E-07 3.0E-04 8.0E-06 3.E-02 4.1E-06 1.E-02 9.3E-07 3.E-03
F FZ: RM 3-6 Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F FZ: RM 3-6 Chromium 2.3E-01 mg/kg -- 7.9E-05 -- 4.1E-05 -- 9.2E-06 -- 1.5E+00 9.2E-04 6.E-04 4.8E-04 3.E-04 1.1E-04 7.E-05
F FZ: RM 3-6 Copper 2.9E-01 mg/kg -- 1.0E-04 -- 5.2E-05 -- 1.2E-05 -- 4.0E-02 1.2E-03 3.E-02 6.0E-04 2.E-02 1.4E-04 3.E-03
F FZ: RM 3-6 Manganese 1.1E-01 mg/kg -- 3.7E-05 -- 1.9E-05 -- 4.3E-06 -- 1.4E-01 4.3E-04 3.E-03 2.2E-04 2.E-03 5.0E-05 4.E-04
F FZ: RM 3-6 Mercury 5.7E-02 mg/kg -- 2.0E-05 -- 1.0E-05 -- 2.3E-06 -- 1.0E-04 2.3E-04 2.E+00 1.2E-04 1.E+00 2.7E-05 3.E-01
F FZ: RM 3-6 Nickel 5.5E-02 mg/kg -- 1.9E-05 -- 9.7E-06 -- 2.2E-06 -- 2.0E-02 2.2E-04 1.E-02 1.1E-04 6.E-03 2.6E-05 1.E-03
F FZ: RM 3-6 Thallium 3.0E-03 mg/kg -- 1.0E-06 -- 5.3E-07 -- 1.2E-07 -- 6.6E-05 1.2E-05 2.E-01 6.2E-06 9.E-02 1.4E-06 2.E-02
F FZ: RM 3-6 Zinc 6.5E+00 mg/kg -- 2.2E-03 -- 1.1E-03 -- 2.6E-04 -- 3.0E-01 2.6E-02 9.E-02 1.3E-02 4.E-02 3.0E-03 1.E-02
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 1.1E+02 ug/kg -- 3.8E-05 -- 1.9E-05 -- 4.4E-06 -- 4.0E-02 4.4E-04 1.E-02 2.3E-04 6.E-03 5.1E-05 1.E-03
F FZ: RM 3-6 Phenanthrene 1.4E+02 ug/kg -- 4.8E-05 -- 2.5E-05 -- 5.6E-06 -- 3.0E-02 5.6E-04 2.E-02 2.9E-04 1.E-02 6.5E-05 2.E-03
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TABLE 5-146
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/day

F FZ: RM 3-6 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 1.0E+02 ug/kg 1.4E-02 3.4E-05 5.E-07 1.8E-05 2.E-07 4.0E-06 6.E-08 2.0E-02 4.0E-04 2.E-02 2.1E-04 1.E-02 4.7E-05 2.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 5.6E+01 ug/kg 2.0E+00 1.9E-05 4.E-05 9.9E-06 2.E-05 2.2E-06 4.E-06 2.0E-05 2.2E-04 1.E+01 1.2E-04 6.E+00 2.6E-05 1.E+00
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 2.1E+00 ug/kg 1.6E+01 7.2E-07 1.E-05 3.7E-07 6.E-06 8.4E-08 1.E-06 5.0E-05 8.4E-06 2.E-01 4.3E-06 9.E-02 9.8E-07 2.E-02
F FZ: RM 3-6 Total Chlordanes 1.6E+00 ug/kg 3.5E-01 5.5E-07 2.E-07 2.8E-07 1.E-07 6.4E-08 2.E-08 5.0E-04 6.4E-06 1.E-02 3.3E-06 7.E-03 7.5E-07 1.E-03
F FZ: RM 3-6 Total DDD 4.3E+00 ug/kg 2.4E-01 1.5E-06 4.E-07 7.6E-07 2.E-07 1.7E-07 4.E-08 5.0E-04 1.7E-05 3.E-02 8.9E-06 2.E-02 2.0E-06 4.E-03
F FZ: RM 3-6 Total DDE 1.5E+01 ug/kg 3.4E-01 5.1E-06 2.E-06 2.7E-06 9.E-07 6.0E-07 2.E-07 5.0E-04 6.0E-05 1.E-01 3.1E-05 6.E-02 7.0E-06 1.E-02
F FZ: RM 3-6 Total DDT 7.7E+00 ug/kg 3.4E-01 2.6E-06 9.E-07 1.4E-06 5.E-07 3.1E-07 1.E-07 5.0E-04 3.1E-05 6.E-02 1.6E-05 3.E-02 3.6E-06 7.E-03

Exposure Point Total 5.E-05 3.E-05 6.E-06
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 1.1E+01 mg/kg -- 3.6E-03 -- 1.9E-03 -- 4.2E-04 -- 1.0E+00 4.2E-02 4.E-02 2.2E-02 2.E-02 4.9E-03 5.E-03
F FZ: RM 6-9 Arsenic, inorganic 2.0E-03 mg/kg 1.5E+00 6.9E-07 1.E-06 3.5E-07 5.E-07 8.0E-08 1.E-07 3.0E-04 8.0E-06 3.E-02 4.1E-06 1.E-02 9.3E-07 3.E-03
F FZ: RM 6-9 Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F FZ: RM 6-9 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 6-9 Copper 2.6E-01 mg/kg -- 8.8E-05 -- 4.5E-05 -- 1.0E-05 -- 4.0E-02 1.0E-03 3.E-02 5.3E-04 1.E-02 1.2E-04 3.E-03
F FZ: RM 6-9 Manganese 1.8E-01 mg/kg -- 6.1E-05 -- 3.1E-05 -- 7.1E-06 -- 1.4E-01 7.1E-04 5.E-03 3.7E-04 3.E-03 8.3E-05 6.E-04
F FZ: RM 6-9 Mercury 9.4E-02 mg/kg -- 3.2E-05 -- 1.7E-05 -- 3.8E-06 -- 1.0E-04 3.8E-04 4.E+00 1.9E-04 2.E+00 4.4E-05 4.E-01
F FZ: RM 6-9 Nickel 2.9E-02 mg/kg -- 9.9E-06 -- 5.1E-06 -- 1.2E-06 -- 2.0E-02 1.2E-04 6.E-03 6.0E-05 3.E-03 1.4E-05 7.E-04
F FZ: RM 6-9 Thallium 1.4E-03 mg/kg -- 4.8E-07 -- 2.5E-07 -- 5.6E-08 -- 6.6E-05 5.6E-06 8.E-02 2.9E-06 4.E-02 6.5E-07 1.E-02
F FZ: RM 6-9 Zinc 5.3E+00 mg/kg -- 1.8E-03 -- 9.4E-04 -- 2.1E-04 -- 3.0E-01 2.1E-02 7.E-02 1.1E-02 4.E-02 2.5E-03 8.E-03
F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F FZ: RM 6-9 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 6-9 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 1.3E+03 ug/kg 2.0E+00 4.6E-04 9.E-04 2.4E-04 5.E-04 5.3E-05 1.E-04 2.0E-05 5.3E-03 3.E+02 2.8E-03 1.E+02 6.2E-04 3.E+01
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
F FZ: RM 6-9 Total Chlordanes 1.6E+00 ug/kg 3.5E-01 5.5E-07 2.E-07 2.8E-07 1.E-07 6.4E-08 2.E-08 5.0E-04 6.4E-06 1.E-02 3.3E-06 7.E-03 7.5E-07 1.E-03
F FZ: RM 6-9 Total DDD 2.8E+00 ug/kg 2.4E-01 9.6E-07 2.E-07 5.0E-07 1.E-07 1.1E-07 3.E-08 5.0E-04 1.1E-05 2.E-02 5.8E-06 1.E-02 1.3E-06 3.E-03
F FZ: RM 6-9 Total DDE 2.7E+01 ug/kg 3.4E-01 9.1E-06 3.E-06 4.7E-06 2.E-06 1.1E-06 4.E-07 5.0E-04 1.1E-04 2.E-01 5.5E-05 1.E-01 1.2E-05 2.E-02
F FZ: RM 6-9 Total DDT 1.2E+01 ug/kg 3.4E-01 3.9E-06 1.E-06 2.0E-06 7.E-07 4.6E-07 2.E-07 5.0E-04 4.6E-05 9.E-02 2.4E-05 5.E-02 5.4E-06 1.E-02

Exposure Point Total 9.E-04 5.E-04 1.E-04
F Study Area Wide Metals
F Study Area Wide Aluminum 8.3E+00 mg/kg -- 2.8E-03 -- 1.5E-03 -- 3.3E-04 -- 1.0E+00 3.3E-02 3.E-02 1.7E-02 2.E-02 3.9E-03 4.E-03
F Study Area Wide Arsenic, inorganic 2.0E-03 mg/kg 1.5E+00 6.9E-07 1.E-06 3.5E-07 5.E-07 8.0E-08 1.E-07 3.0E-04 8.0E-06 3.E-02 4.1E-06 1.E-02 9.3E-07 3.E-03
F Study Area Wide Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F Study Area Wide Chromium 2.3E-01 mg/kg -- 7.9E-05 -- 4.1E-05 -- 9.2E-06 -- 1.5E+00 9.2E-04 6.E-04 4.8E-04 3.E-04 1.1E-04 7.E-05

DO NOT QUOTE OR CITE
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TABLE 5-146
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day
Tissue Type Exposure Point

EPCChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/day

F Study Area Wide Copper 2.7E-01 mg/kg -- 9.4E-05 -- 4.9E-05 -- 1.1E-05 -- 4.0E-02 1.1E-03 3.E-02 5.7E-04 1.E-02 1.3E-04 3.E-03
F Study Area Wide Manganese 1.4E-01 mg/kg -- 4.8E-05 -- 2.5E-05 -- 5.6E-06 -- 1.4E-01 5.6E-04 4.E-03 2.9E-04 2.E-03 6.6E-05 5.E-04
F Study Area Wide Mercury 7.8E-02 mg/kg -- 2.7E-05 -- 1.4E-05 -- 3.1E-06 -- 1.0E-04 3.1E-04 3.E+00 1.6E-04 2.E+00 3.6E-05 4.E-01
F Study Area Wide Nickel 3.6E-02 mg/kg -- 1.2E-05 -- 6.4E-06 -- 1.5E-06 -- 2.0E-02 1.5E-04 7.E-03 7.5E-05 4.E-03 1.7E-05 8.E-04
F Study Area Wide Thallium 3.0E-03 mg/kg -- 1.0E-06 -- 5.3E-07 -- 1.2E-07 -- 6.6E-05 1.2E-05 2.E-01 6.2E-06 9.E-02 1.4E-06 2.E-02
F Study Area Wide Zinc 5.9E+00 mg/kg -- 2.0E-03 -- 1.0E-03 -- 2.4E-04 -- 3.0E-01 2.4E-02 8.E-02 1.2E-02 4.E-02 2.8E-03 9.E-03
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 1.1E+02 ug/kg -- 3.8E-05 -- 1.9E-05 -- 4.4E-06 -- 4.0E-02 4.4E-04 1.E-02 2.3E-04 6.E-03 5.1E-05 1.E-03
F Study Area Wide Phenanthrene 1.4E+02 ug/kg -- 4.8E-05 -- 2.5E-05 -- 5.6E-06 -- 3.0E-02 5.6E-04 2.E-02 2.9E-04 1.E-02 6.5E-05 2.E-03
F Study Area Wide Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 1.0E+02 ug/kg 1.4E-02 3.4E-05 5.E-07 1.8E-05 2.E-07 4.0E-06 6.E-08 2.0E-02 4.0E-04 2.E-02 2.1E-04 1.E-02 4.7E-05 2.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.3E+03 ug/kg 2.0E+00 4.6E-04 9.E-04 2.4E-04 5.E-04 5.3E-05 1.E-04 2.0E-05 5.3E-03 3.E+02 2.8E-03 1.E+02 6.2E-04 3.E+01
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 2.1E+00 ug/kg 1.6E+01 7.2E-07 1.E-05 3.7E-07 6.E-06 8.4E-08 1.E-06 5.0E-05 8.4E-06 2.E-01 4.3E-06 9.E-02 9.8E-07 2.E-02
F Study Area Wide Total Chlordanes 1.6E+00 ug/kg 3.5E-01 5.5E-07 2.E-07 2.8E-07 1.E-07 6.4E-08 2.E-08 5.0E-04 6.4E-06 1.E-02 3.3E-06 7.E-03 7.5E-07 1.E-03
F Study Area Wide Total DDD 4.3E+00 ug/kg 2.4E-01 1.5E-06 4.E-07 7.6E-07 2.E-07 1.7E-07 4.E-08 5.0E-04 1.7E-05 3.E-02 8.9E-06 2.E-02 2.0E-06 4.E-03
F Study Area Wide Total DDE 1.9E+01 ug/kg 3.4E-01 6.6E-06 2.E-06 3.4E-06 1.E-06 7.7E-07 3.E-07 5.0E-04 7.7E-05 2.E-01 4.0E-05 8.E-02 9.0E-06 2.E-02
F Study Area Wide Total DDT 1.2E+01 ug/kg 3.4E-01 3.9E-06 1.E-06 2.0E-06 7.E-07 4.6E-07 2.E-07 5.0E-04 4.6E-05 9.E-02 2.4E-05 5.E-02 5.4E-06 1.E-02

Exposure Point Total 9.E-04 5.E-04 1.E-04

Notes:
a
b Numbers presented are rounded values.  Sums calculated before rounding.
c Toxicity values for trivalent Chromium used to assess total Chromium.
d

e

Abbreviations:
-- = Not applicable. NL = Not listed.
CDI = Chronic Daily Intake. PAHs = Polynuclear Aromatic Hydrocarbons.
DDD = Dichlorodiphenyldichloroethane. PCB = Polychlorinated Biphenyls.
DDE = Dichlorodiphenyldichloroethylene. pg/g = picograms per gram.
DDT = Dichlorodiphenyltrichloroethane. RfD = Reference Dose.
EPC = Exposure Point Concentration. TEQ = Toxic Equivalents.
F = Fillet tissue. ug/kg = micrograms per kilogram.
FZ = Fishing zone. WB = Whole body.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
ND = Not Detected in given exposure area.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 3-9 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 3-9 for this species.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental 
Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-147
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 5.0E+00 mg/kg -- 1.7E-03 -- 8.8E-04 -- 2.0E-04 -- 1.0E+00 2.0E-02 2.E-02 1.0E-02 1.E-02 2.3E-03 2.E-03
WB FZ: RM 3-6 Arsenic, inorganic 5.0E-03 mg/kg 1.5E+00 1.7E-06 3.E-06 8.9E-07 1.E-06 2.0E-07 3.E-07 3.0E-04 2.0E-05 7.E-02 1.0E-05 3.E-02 2.3E-06 8.E-03
WB FZ: RM 3-6 Cadmium 1.4E-02 mg/kg -- 4.7E-06 -- 2.4E-06 -- 5.5E-07 -- 1.0E-03 5.5E-05 5.E-02 2.8E-05 3.E-02 6.4E-06 6.E-03
WB FZ: RM 3-6 Chromiumc 7.7E-01 mg/kg -- 2.7E-04 -- 1.4E-04 -- 3.1E-05 -- 1.5E+00 3.1E-03 2.E-03 1.6E-03 1.E-03 3.6E-04 2.E-04
WB FZ: RM 3-6 Copper 6.3E-01 mg/kg -- 2.2E-04 -- 1.1E-04 -- 2.5E-05 -- 4.0E-02 2.5E-03 6.E-02 1.3E-03 3.E-02 2.9E-04 7.E-03
WB FZ: RM 3-6 Lead 2.6E-02 mg/kg NL 8.9E-06 -- 4.6E-06 -- 1.0E-06 -- NL 1.0E-04 -- 5.4E-05 -- 1.2E-05 --
WB FZ: RM 3-6 Manganese 3.7E+00 mg/kg -- 1.3E-03 -- 6.5E-04 -- 1.5E-04 -- 1.4E-01 1.5E-02 1.E-01 7.6E-03 5.E-02 1.7E-03 1.E-02
WB FZ: RM 3-6 Mercury 3.9E-02 mg/kg -- 1.3E-05 -- 7.0E-06 -- 1.6E-06 -- 1.0E-04 1.6E-04 2.E+00 8.1E-05 8.E-01 1.8E-05 2.E-01
WB FZ: RM 3-6 Nickel 2.7E-01 mg/kg -- 9.4E-05 -- 4.9E-05 -- 1.1E-05 -- 2.0E-02 1.1E-03 5.E-02 5.7E-04 3.E-02 1.3E-04 6.E-03
WB FZ: RM 3-6 Selenium ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 3-6 Silver ND mg/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 3-6 Thallium 3.3E-03 mg/kg -- 1.1E-06 -- 5.8E-07 -- 1.3E-07 -- 6.6E-05 1.3E-05 2.E-01 6.8E-06 1.E-01 1.5E-06 2.E-02
WB FZ: RM 3-6 Zinc 1.4E+01 mg/kg -- 4.8E-03 -- 2.5E-03 -- 5.6E-04 -- 3.0E-01 5.6E-02 2.E-01 2.9E-02 1.E-01 6.5E-03 2.E-02
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 2.4E+01 ug/kg -- 8.3E-06 -- 4.3E-06 -- 9.7E-07 -- 4.0E-02 9.7E-05 2.E-03 5.0E-05 1.E-03 1.1E-05 3.E-04
WB FZ: RM 3-6 Phenanthrene 3.1E+01 ug/kg -- 1.1E-05 -- 5.5E-06 -- 1.2E-06 -- 3.0E-02 1.2E-04 4.E-03 6.4E-05 2.E-03 1.4E-05 5.E-04
WB FZ: RM 3-6 Total Carcinogenic PAHsd -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 9.3E+02 ug/kg 1.4E-02 3.2E-04 4.E-06 1.7E-04 2.E-06 3.7E-05 5.E-07 2.0E-02 3.7E-03 2.E-01 1.9E-03 1.E-01 4.4E-04 2.E-02
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 1.0E+02 ug/kg 2.0E+00 3.5E-05 7.E-05 1.8E-05 4.E-05 4.0E-06 8.E-06 2.0E-05 4.0E-04 2.E+01 2.1E-04 1.E+01 4.7E-05 2.E+00
WB FZ: RM 3-6 Total PCB Congeners 1.7E+05 pg/g NA 5.7E-05 -- 2.9E-05 -- 6.6E-06 -- NA 6.6E-04 -- 3.4E-04 -- 7.7E-05 --
WB FZ: RM 3-6 Total PCBs, Adjusted 1.5E+05 pg/g 2.0E+00 5.1E-05 1.E-04 2.6E-05 5.E-05 6.0E-06 1.E-05 2.0E-05 6.0E-04 3.E+01 3.1E-04 2.E+01 6.9E-05 3.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 1.4E+00 pg/g 1.3E+05 4.7E-10 6.E-05 2.4E-10 3.E-05 5.5E-11 7.E-06 1.0E-09 5.5E-09 6.E+00 2.8E-09 3.E+00 6.4E-10 6.E-01
WB FZ: RM 3-6 Total PCB TEQ 3.1E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.5E-10 7.E-05 1.2E-10 2.E-05 1.0E-09 1.2E-08 1.E+01 6.4E-09 6.E+00 1.4E-09 1.E+00
WB FZ: RM 3-6 Total TEQ -- -- -- -- 2.E-04 -- 1.E-04 -- 2.E-05 -- -- 2.E+01 -- 9.E+00 -- 2.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 1.6E+00 ug/kg 1.6E+01 5.5E-07 9.E-06 2.9E-07 5.E-06 6.5E-08 1.E-06 5.0E-05 6.5E-06 1.E-01 3.3E-06 7.E-02 7.5E-07 2.E-02
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 1.1E+00 ug/kg 1.1E+00 3.9E-07 4.E-07 2.0E-07 2.E-07 4.5E-08 5.E-08 3.0E-04 4.5E-06 2.E-02 2.3E-06 8.E-03 5.3E-07 2.E-03
WB FZ: RM 3-6 Methoxychlor 7.0E-01 ug/kg -- 2.4E-07 -- 1.2E-07 -- 2.8E-08 -- 5.0E-03 2.8E-06 6.E-04 1.4E-06 3.E-04 3.3E-07 7.E-05
WB FZ: RM 3-6 Total Chlordanes 2.5E+01 ug/kg 3.5E-01 8.5E-06 3.E-06 4.4E-06 2.E-06 1.0E-06 3.E-07 5.0E-04 1.0E-04 2.E-01 5.1E-05 1.E-01 1.2E-05 2.E-02
WB FZ: RM 3-6 Total DDD 8.7E+00 ug/kg 2.4E-01 3.0E-06 7.E-07 1.5E-06 4.E-07 3.5E-07 8.E-08 5.0E-04 3.5E-05 7.E-02 1.8E-05 4.E-02 4.1E-06 8.E-03
WB FZ: RM 3-6 Total DDE 4.8E+01 ug/kg 3.4E-01 1.6E-05 6.E-06 8.5E-06 3.E-06 1.9E-06 7.E-07 5.0E-04 1.9E-04 4.E-01 9.9E-05 2.E-01 2.2E-05 4.E-02
WB FZ: RM 3-6 Total DDT 2.3E+01 ug/kg 3.4E-01 8.0E-06 3.E-06 4.1E-06 1.E-06 9.3E-07 3.E-07 5.0E-04 9.3E-05 2.E-01 4.8E-05 1.E-01 1.1E-05 2.E-02
WB FZ: RM 3-6 Total Endosulfan 3.8E+00 ug/kg -- 1.3E-06 -- 6.7E-07 -- 1.5E-07 -- 6.0E-03 1.5E-05 3.E-03 7.9E-06 1.E-03 1.8E-06 3.E-04

Exposure Point Totale 3.E-04 2.E-04 4.E-05
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 1.5E+01 mg/kg -- 5.0E-03 -- 2.6E-03 -- 5.9E-04 -- 1.0E+00 5.9E-02 6.E-02 3.0E-02 3.E-02 6.8E-03 7.E-03
WB FZ: RM 6-9 Arsenic, inorganic 6.2E-03 mg/kg 1.5E+00 2.1E-06 3.E-06 1.1E-06 2.E-06 2.5E-07 4.E-07 3.0E-04 2.5E-05 8.E-02 1.3E-05 4.E-02 2.9E-06 1.E-02
WB FZ: RM 6-9 Cadmium 9.5E-03 mg/kg -- 3.3E-06 -- 1.7E-06 -- 3.8E-07 -- 1.0E-03 3.8E-05 4.E-02 2.0E-05 2.E-02 4.4E-06 4.E-03

Chemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPC Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day
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TABLE 5-147
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Chemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPC Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day

WB FZ: RM 6-9 Chromium 6.9E-01 mg/kg -- 2.4E-04 -- 1.2E-04 -- 2.7E-05 -- 1.5E+00 2.7E-03 2.E-03 1.4E-03 9.E-04 3.2E-04 2.E-04
WB FZ: RM 6-9 Copper 7.5E-01 mg/kg -- 2.6E-04 -- 1.3E-04 -- 3.0E-05 -- 4.0E-02 3.0E-03 7.E-02 1.5E-03 4.E-02 3.5E-04 9.E-03
WB FZ: RM 6-9 Lead 2.5E-02 mg/kg NL 8.4E-06 -- 4.3E-06 -- 9.8E-07 -- NL 9.8E-05 -- 5.1E-05 -- 1.1E-05 --
WB FZ: RM 6-9 Manganese 6.5E+00 mg/kg -- 2.2E-03 -- 1.1E-03 -- 2.6E-04 -- 1.4E-01 2.6E-02 2.E-01 1.3E-02 1.E-01 3.0E-03 2.E-02
WB FZ: RM 6-9 Mercury 3.4E-02 mg/kg -- 1.2E-05 -- 6.0E-06 -- 1.4E-06 -- 1.0E-04 1.4E-04 1.E+00 7.0E-05 7.E-01 1.6E-05 2.E-01
WB FZ: RM 6-9 Nickel 2.5E-01 mg/kg -- 8.5E-05 -- 4.4E-05 -- 9.9E-06 -- 2.0E-02 9.9E-04 5.E-02 5.1E-04 3.E-02 1.2E-04 6.E-03
WB FZ: RM 6-9 Selenium 2.5E-01 mg/kg -- 8.6E-05 -- 4.4E-05 -- 1.0E-05 -- 5.0E-03 1.0E-03 2.E-01 5.2E-04 1.E-01 1.2E-04 2.E-02
WB FZ: RM 6-9 Silver 2.2E-03 mg/kg -- 7.4E-07 -- 3.8E-07 -- 8.7E-08 -- 5.0E-03 8.7E-06 2.E-03 4.5E-06 9.E-04 1.0E-06 2.E-04
WB FZ: RM 6-9 Thallium 1.3E-03 mg/kg -- 4.3E-07 -- 2.2E-07 -- 5.1E-08 -- 6.6E-05 5.1E-06 8.E-02 2.6E-06 4.E-02 5.9E-07 9.E-03
WB FZ: RM 6-9 Zinc 1.4E+01 mg/kg -- 4.9E-03 -- 2.5E-03 -- 5.7E-04 -- 3.0E-01 5.7E-02 2.E-01 3.0E-02 1.E-01 6.7E-03 2.E-02
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
WB FZ: RM 6-9 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
WB FZ: RM 6-9 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 7.3E+02 ug/kg 2.0E+00 2.5E-04 5.E-04 1.3E-04 3.E-04 2.9E-05 6.E-05 2.0E-05 2.9E-03 1.E+02 1.5E-03 8.E+01 3.4E-04 2.E+01
WB FZ: RM 6-9 Total PCB Congeners 8.6E+05 pg/g NA 2.9E-04 -- 1.5E-04 -- 3.4E-05 -- NA 3.4E-03 -- 1.8E-03 -- 4.0E-04 --
WB FZ: RM 6-9 Total PCBs, Adjusted 8.3E+05 pg/g 2.0E+00 2.8E-04 6.E-04 1.5E-04 3.E-04 3.3E-05 7.E-05 2.0E-05 3.3E-03 2.E+02 1.7E-03 9.E+01 3.9E-04 2.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 1.8E+00 pg/g 1.3E+05 6.1E-10 8.E-05 3.2E-10 4.E-05 7.1E-11 9.E-06 1.0E-09 7.1E-09 7.E+00 3.7E-09 4.E+00 8.3E-10 8.E-01
WB FZ: RM 6-9 Total PCB TEQ 3.8E+00 pg/g 1.3E+05 1.3E-09 2.E-04 6.8E-10 9.E-05 1.5E-10 2.E-05 1.0E-09 1.5E-08 2.E+01 7.9E-09 8.E+00 1.8E-09 2.E+00
WB FZ: RM 6-9 Total TEQ -- -- -- -- 3.E-04 -- 1.E-04 -- 3.E-05 -- -- 2.E+01 -- 1.E+01 -- 3.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 1.9E+00 ug/kg 1.1E+00 6.5E-07 7.E-07 3.4E-07 4.E-07 7.6E-08 8.E-08 3.0E-04 7.6E-06 3.E-02 3.9E-06 1.E-02 8.9E-07 3.E-03
WB FZ: RM 6-9 Methoxychlor ND ug/kg -- ND ND ND ND ND ND 5.0E-03 ND ND ND ND ND ND
WB FZ: RM 6-9 Total Chlordanes 4.9E+00 ug/kg 3.5E-01 1.7E-06 6.E-07 8.7E-07 3.E-07 2.0E-07 7.E-08 5.0E-04 2.0E-05 4.E-02 1.0E-05 2.E-02 2.3E-06 5.E-03
WB FZ: RM 6-9 Total DDD 1.7E+01 ug/kg 2.4E-01 5.8E-06 1.E-06 3.0E-06 7.E-07 6.8E-07 2.E-07 5.0E-04 6.8E-05 1.E-01 3.5E-05 7.E-02 7.9E-06 2.E-02
WB FZ: RM 6-9 Total DDE 4.7E+01 ug/kg 3.4E-01 1.6E-05 5.E-06 8.3E-06 3.E-06 1.9E-06 6.E-07 5.0E-04 1.9E-04 4.E-01 9.7E-05 2.E-01 2.2E-05 4.E-02
WB FZ: RM 6-9 Total DDT 3.2E+01 ug/kg 3.4E-01 1.1E-05 4.E-06 5.6E-06 2.E-06 1.3E-06 4.E-07 5.0E-04 1.3E-04 3.E-01 6.5E-05 1.E-01 1.5E-05 3.E-02
WB FZ: RM 6-9 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 8.E-04 4.E-04 1.E-04
WB Study Area Wide Metals
WB Study Area Wide Aluminum 9.8E+00 mg/kg -- 3.4E-03 -- 1.7E-03 -- 3.9E-04 -- 1.0E+00 3.9E-02 4.E-02 2.0E-02 2.E-02 4.6E-03 5.E-03
WB Study Area Wide Arsenic, inorganic 5.6E-03 mg/kg 1.5E+00 1.9E-06 3.E-06 9.9E-07 1.E-06 2.2E-07 3.E-07 3.0E-04 2.2E-05 7.E-02 1.2E-05 4.E-02 2.6E-06 9.E-03
WB Study Area Wide Cadmium 1.2E-02 mg/kg -- 4.0E-06 -- 2.1E-06 -- 4.6E-07 -- 1.0E-03 4.6E-05 5.E-02 2.4E-05 2.E-02 5.4E-06 5.E-03
WB Study Area Wide Chromium 7.3E-01 mg/kg -- 2.5E-04 -- 1.3E-04 -- 2.9E-05 -- 1.5E+00 2.9E-03 2.E-03 1.5E-03 1.E-03 3.4E-04 2.E-04
WB Study Area Wide Copper 6.9E-01 mg/kg -- 2.4E-04 -- 1.2E-04 -- 2.8E-05 -- 4.0E-02 2.8E-03 7.E-02 1.4E-03 4.E-02 3.2E-04 8.E-03
WB Study Area Wide Lead 2.5E-02 mg/kg NL 8.7E-06 -- 4.5E-06 -- 1.0E-06 -- NL 1.0E-04 -- 5.2E-05 -- 1.2E-05 --
WB Study Area Wide Manganese 5.1E+00 mg/kg -- 1.7E-03 -- 9.0E-04 -- 2.0E-04 -- 1.4E-01 2.0E-02 1.E-01 1.1E-02 8.E-02 2.4E-03 2.E-02
WB Study Area Wide Mercury 3.7E-02 mg/kg -- 1.3E-05 -- 6.5E-06 -- 1.5E-06 -- 1.0E-04 1.5E-04 1.E+00 7.6E-05 8.E-01 1.7E-05 2.E-01
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TABLE 5-147
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Chemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPC Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day

WB Study Area Wide Nickel 2.6E-01 mg/kg -- 9.1E-05 -- 4.7E-05 -- 1.1E-05 -- 2.0E-02 1.1E-03 5.E-02 5.5E-04 3.E-02 1.2E-04 6.E-03
WB Study Area Wide Selenium 1.8E-01 mg/kg -- 6.0E-05 -- 3.1E-05 -- 7.0E-06 -- 5.0E-03 7.0E-04 1.E-01 3.6E-04 7.E-02 8.2E-05 2.E-02
WB Study Area Wide Silver 1.6E-03 mg/kg -- 5.5E-07 -- 2.9E-07 -- 6.5E-08 -- 5.0E-03 6.5E-06 1.E-03 3.3E-06 7.E-04 7.5E-07 2.E-04
WB Study Area Wide Thallium 2.3E-03 mg/kg -- 7.8E-07 -- 4.0E-07 -- 9.1E-08 -- 6.6E-05 9.1E-06 1.E-01 4.7E-06 7.E-02 1.1E-06 2.E-02
WB Study Area Wide Zinc 1.4E+01 mg/kg -- 4.8E-03 -- 2.5E-03 -- 5.6E-04 -- 3.0E-01 5.6E-02 2.E-01 2.9E-02 1.E-01 6.6E-03 2.E-02
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 2.0E+01 ug/kg -- 7.0E-06 -- 3.6E-06 -- 8.2E-07 -- 4.0E-02 8.2E-05 2.E-03 4.2E-05 1.E-03 9.5E-06 2.E-04
WB Study Area Wide Phenanthrene 2.4E+01 ug/kg -- 8.1E-06 -- 4.2E-06 -- 9.5E-07 -- 3.0E-02 9.5E-05 3.E-03 4.9E-05 2.E-03 1.1E-05 4.E-04
WB Study Area Wide Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 4.9E+02 ug/kg 1.4E-02 1.7E-04 2.E-06 8.7E-05 1.E-06 2.0E-05 3.E-07 2.0E-02 2.0E-03 1.E-01 1.0E-03 5.E-02 2.3E-04 1.E-02
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 4.2E+02 ug/kg 2.0E+00 1.4E-04 3.E-04 7.4E-05 1.E-04 1.7E-05 3.E-05 2.0E-05 1.7E-03 8.E+01 8.6E-04 4.E+01 1.9E-04 1.E+01
WB Study Area Wide Total PCB Congeners 5.1E+05 pg/g NA 1.8E-04 -- 9.1E-05 -- 2.0E-05 -- NA 2.0E-03 -- 1.1E-03 -- 2.4E-04 --
WB Study Area Wide Total PCBs, Adjusted 4.9E+05 pg/g 2.0E+00 1.7E-04 3.E-04 8.6E-05 2.E-04 2.0E-05 4.E-05 2.0E-05 2.0E-03 1.E+02 1.0E-03 5.E+01 2.3E-04 1.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.6E+00 pg/g 1.3E+05 5.4E-10 7.E-05 2.8E-10 4.E-05 6.3E-11 8.E-06 1.0E-09 6.3E-09 6.E+00 3.3E-09 3.E+00 7.4E-10 7.E-01
WB Study Area Wide Total PCB TEQ 3.5E+00 pg/g 1.3E+05 1.2E-09 2.E-04 6.1E-10 8.E-05 1.4E-10 2.E-05 1.0E-09 1.4E-08 1.E+01 7.2E-09 7.E+00 1.6E-09 2.E+00
WB Study Area Wide Total TEQ -- -- -- -- 2.E-04 -- 1.E-04 -- 3.E-05 -- -- 2.E+01 -- 1.E+01 -- 2.E+00
WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 1.5E+00 ug/kg 1.6E+01 5.1E-07 8.E-06 2.6E-07 4.E-06 5.9E-08 9.E-07 5.0E-05 5.9E-06 1.E-01 3.0E-06 6.E-02 6.9E-07 1.E-02
WB Study Area Wide gamma-Hexachlorocyclohexane 1.3E+00 ug/kg 1.1E+00 4.5E-07 5.E-07 2.3E-07 3.E-07 5.3E-08 6.E-08 3.0E-04 5.3E-06 2.E-02 2.7E-06 9.E-03 6.2E-07 2.E-03
WB Study Area Wide Methoxychlor 6.6E-01 ug/kg -- 2.3E-07 -- 1.2E-07 -- 2.7E-08 -- 5.0E-03 2.7E-06 5.E-04 1.4E-06 3.E-04 3.1E-07 6.E-05
WB Study Area Wide Total Chlordanes 1.6E+01 ug/kg 3.5E-01 5.4E-06 2.E-06 2.8E-06 1.E-06 6.3E-07 2.E-07 5.0E-04 6.3E-05 1.E-01 3.3E-05 7.E-02 7.3E-06 1.E-02
WB Study Area Wide Total DDD 1.3E+01 ug/kg 2.4E-01 4.4E-06 1.E-06 2.3E-06 5.E-07 5.1E-07 1.E-07 5.0E-04 5.1E-05 1.E-01 2.7E-05 5.E-02 6.0E-06 1.E-02
WB Study Area Wide Total DDE 4.7E+01 ug/kg 3.4E-01 1.6E-05 6.E-06 8.4E-06 3.E-06 1.9E-06 6.E-07 5.0E-04 1.9E-04 4.E-01 9.8E-05 2.E-01 2.2E-05 4.E-02
WB Study Area Wide Total DDT 2.7E+01 ug/kg 3.4E-01 9.4E-06 3.E-06 4.8E-06 2.E-06 1.1E-06 4.E-07 5.0E-04 1.1E-04 2.E-01 5.7E-05 1.E-01 1.3E-05 3.E-02
WB Study Area Wide Total Endosulfan 3.2E+00 ug/kg -- 1.1E-06 -- 5.6E-07 -- 1.3E-07 -- 6.0E-03 1.3E-05 2.E-03 6.6E-06 1.E-03 1.5E-06 2.E-04

Exposure Point Total 6.E-04 3.E-04 7.E-05
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 2.7E+00 mg/kg -- 9.3E-04 -- 4.8E-04 -- 1.1E-04 -- 1.0E+00 1.1E-02 1.E-02 5.6E-03 6.E-03 1.3E-03 1.E-03
F FZ: RM 3-6 Arsenic, inorganic 2.0E-03 mg/kg 1.5E+00 6.9E-07 1.E-06 3.5E-07 5.E-07 8.0E-08 1.E-07 3.0E-04 8.0E-06 3.E-02 4.1E-06 1.E-02 9.3E-07 3.E-03
F FZ: RM 3-6 Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F FZ: RM 3-6 Chromium 1.2E-01 mg/kg -- 4.1E-05 -- 2.1E-05 -- 4.8E-06 -- 1.5E+00 4.8E-04 3.E-04 2.5E-04 2.E-04 5.6E-05 4.E-05
F FZ: RM 3-6 Copper 2.5E-01 mg/kg -- 8.5E-05 -- 4.4E-05 -- 9.9E-06 -- 4.0E-02 9.9E-04 2.E-02 5.1E-04 1.E-02 1.2E-04 3.E-03
F FZ: RM 3-6 Manganese 9.7E-02 mg/kg -- 3.3E-05 -- 1.7E-05 -- 3.9E-06 -- 1.4E-01 3.9E-04 3.E-03 2.0E-04 1.E-03 4.5E-05 3.E-04
F FZ: RM 3-6 Mercury 4.5E-02 mg/kg -- 1.6E-05 -- 8.0E-06 -- 1.8E-06 -- 1.0E-04 1.8E-04 2.E+00 9.4E-05 9.E-01 2.1E-05 2.E-01
F FZ: RM 3-6 Nickel 2.8E-02 mg/kg -- 9.5E-06 -- 4.9E-06 -- 1.1E-06 -- 2.0E-02 1.1E-04 6.E-03 5.7E-05 3.E-03 1.3E-05 6.E-04
F FZ: RM 3-6 Thallium 2.9E-03 mg/kg -- 9.9E-07 -- 5.1E-07 -- 1.2E-07 -- 6.6E-05 1.2E-05 2.E-01 6.0E-06 9.E-02 1.4E-06 2.E-02
F FZ: RM 3-6 Zinc 5.6E+00 mg/kg -- 1.9E-03 -- 9.9E-04 -- 2.2E-04 -- 3.0E-01 2.2E-02 7.E-02 1.2E-02 4.E-02 2.6E-03 9.E-03
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 7.1E+01 ug/kg -- 2.4E-05 -- 1.3E-05 -- 2.8E-06 -- 4.0E-02 2.8E-04 7.E-03 1.5E-04 4.E-03 3.3E-05 8.E-04
F FZ: RM 3-6 Phenanthrene 9.9E+01 ug/kg -- 3.4E-05 -- 1.8E-05 -- 4.0E-06 -- 3.0E-02 4.0E-04 1.E-02 2.1E-04 7.E-03 4.6E-05 2.E-03
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TABLE 5-147
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Chemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPC Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day

F FZ: RM 3-6 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 6.7E+01 ug/kg 1.4E-02 2.3E-05 3.E-07 1.2E-05 2.E-07 2.7E-06 4.E-08 2.0E-02 2.7E-04 1.E-02 1.4E-04 7.E-03 3.1E-05 2.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 4.9E+01 ug/kg 2.0E+00 1.7E-05 3.E-05 8.6E-06 2.E-05 1.9E-06 4.E-06 2.0E-05 1.9E-04 1.E+01 1.0E-04 5.E+00 2.3E-05 1.E+00
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 1.0E+00 ug/kg 1.6E+01 3.5E-07 6.E-06 1.8E-07 3.E-06 4.1E-08 7.E-07 5.0E-05 4.1E-06 8.E-02 2.1E-06 4.E-02 4.8E-07 1.E-02
F FZ: RM 3-6 Total Chlordanes 1.4E+00 ug/kg 3.5E-01 4.7E-07 2.E-07 2.4E-07 8.E-08 5.5E-08 2.E-08 5.0E-04 5.5E-06 1.E-02 2.8E-06 6.E-03 6.4E-07 1.E-03
F FZ: RM 3-6 Total DDD 3.6E+00 ug/kg 2.4E-01 1.2E-06 3.E-07 6.3E-07 2.E-07 1.4E-07 3.E-08 5.0E-04 1.4E-05 3.E-02 7.4E-06 1.E-02 1.7E-06 3.E-03
F FZ: RM 3-6 Total DDE 1.2E+01 ug/kg 3.4E-01 4.1E-06 1.E-06 2.1E-06 7.E-07 4.8E-07 2.E-07 5.0E-04 4.8E-05 1.E-01 2.5E-05 5.E-02 5.6E-06 1.E-02
F FZ: RM 3-6 Total DDT 6.8E+00 ug/kg 3.4E-01 2.3E-06 8.E-07 1.2E-06 4.E-07 2.7E-07 9.E-08 5.0E-04 2.7E-05 5.E-02 1.4E-05 3.E-02 3.2E-06 6.E-03

Exposure Point Total 4.E-05 2.E-05 5.E-06
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 8.2E+00 mg/kg -- 2.8E-03 -- 1.5E-03 -- 3.3E-04 -- 1.0E+00 3.3E-02 3.E-02 1.7E-02 2.E-02 3.8E-03 4.E-03
F FZ: RM 6-9 Arsenic, inorganic 2.0E-03 mg/kg 1.5E+00 6.9E-07 1.E-06 3.5E-07 5.E-07 8.0E-08 1.E-07 3.0E-04 8.0E-06 3.E-02 4.1E-06 1.E-02 9.3E-07 3.E-03
F FZ: RM 6-9 Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F FZ: RM 6-9 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 6-9 Copper 2.5E-01 mg/kg -- 8.7E-05 -- 4.5E-05 -- 1.0E-05 -- 4.0E-02 1.0E-03 3.E-02 5.2E-04 1.E-02 1.2E-04 3.E-03
F FZ: RM 6-9 Manganese 1.2E-01 mg/kg -- 4.1E-05 -- 2.1E-05 -- 4.8E-06 -- 1.4E-01 4.8E-04 3.E-03 2.5E-04 2.E-03 5.6E-05 4.E-04
F FZ: RM 6-9 Mercury 7.6E-02 mg/kg -- 2.6E-05 -- 1.4E-05 -- 3.1E-06 -- 1.0E-04 3.1E-04 3.E+00 1.6E-04 2.E+00 3.6E-05 4.E-01
F FZ: RM 6-9 Nickel 1.3E-02 mg/kg -- 4.6E-06 -- 2.4E-06 -- 5.3E-07 -- 2.0E-02 5.3E-05 3.E-03 2.8E-05 1.E-03 6.2E-06 3.E-04
F FZ: RM 6-9 Thallium 1.3E-03 mg/kg -- 4.3E-07 -- 2.2E-07 -- 5.1E-08 -- 6.6E-05 5.1E-06 8.E-02 2.6E-06 4.E-02 5.9E-07 9.E-03
F FZ: RM 6-9 Zinc 4.9E+00 mg/kg -- 1.7E-03 -- 8.6E-04 -- 1.9E-04 -- 3.0E-01 1.9E-02 6.E-02 1.0E-02 3.E-02 2.3E-03 8.E-03
F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND ug/kg -- ND ND ND ND ND ND 4.0E-02 ND ND ND ND ND ND
F FZ: RM 6-9 Phenanthrene ND ug/kg -- ND ND ND ND ND ND 3.0E-02 ND ND ND ND ND ND
F FZ: RM 6-9 Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND ND ND 2.0E-02 ND ND ND ND ND ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 6.8E+02 ug/kg 2.0E+00 2.3E-04 5.E-04 1.2E-04 2.E-04 2.7E-05 5.E-05 2.0E-05 2.7E-03 1.E+02 1.4E-03 7.E+01 3.2E-04 2.E+01
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
F FZ: RM 6-9 Total Chlordanes 1.6E+00 ug/kg 3.5E-01 5.5E-07 2.E-07 2.8E-07 1.E-07 6.4E-08 2.E-08 5.0E-04 6.4E-06 1.E-02 3.3E-06 7.E-03 7.5E-07 1.E-03
F FZ: RM 6-9 Total DDD 2.8E+00 ug/kg 2.4E-01 9.6E-07 2.E-07 5.0E-07 1.E-07 1.1E-07 3.E-08 5.0E-04 1.1E-05 2.E-02 5.8E-06 1.E-02 1.3E-06 3.E-03
F FZ: RM 6-9 Total DDE 1.5E+01 ug/kg 3.4E-01 5.2E-06 2.E-06 2.7E-06 9.E-07 6.0E-07 2.E-07 5.0E-04 6.0E-05 1.E-01 3.1E-05 6.E-02 7.0E-06 1.E-02
F FZ: RM 6-9 Total DDT 6.0E+00 ug/kg 3.4E-01 2.1E-06 7.E-07 1.1E-06 4.E-07 2.4E-07 8.E-08 5.0E-04 2.4E-05 5.E-02 1.2E-05 2.E-02 2.8E-06 6.E-03

Exposure Point Total 5.E-04 2.E-04 5.E-05
F Study Area Wide Metals
F Study Area Wide Aluminum 5.5E+00 mg/kg -- 1.9E-03 -- 9.7E-04 -- 2.2E-04 -- 1.0E+00 2.2E-02 2.E-02 1.1E-02 1.E-02 2.5E-03 3.E-03
F Study Area Wide Arsenic, inorganic 2.0E-03 mg/kg 1.5E+00 6.9E-07 1.E-06 3.5E-07 5.E-07 8.0E-08 1.E-07 3.0E-04 8.0E-06 3.E-02 4.1E-06 1.E-02 9.3E-07 3.E-03
F Study Area Wide Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F Study Area Wide Chromium 7.3E-02 mg/kg -- 2.5E-05 -- 1.3E-05 -- 2.9E-06 -- 1.5E+00 2.9E-04 2.E-04 1.5E-04 1.E-04 3.4E-05 2.E-05
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TABLE 5-147
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Chemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 31 g/day
Tissue Type Exposure Point

EPC Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/day

F Study Area Wide Copper 2.5E-01 mg/kg -- 8.6E-05 -- 4.4E-05 -- 1.0E-05 -- 4.0E-02 1.0E-03 3.E-02 5.2E-04 1.E-02 1.2E-04 3.E-03
F Study Area Wide Manganese 1.1E-01 mg/kg -- 3.7E-05 -- 1.9E-05 -- 4.3E-06 -- 1.4E-01 4.3E-04 3.E-03 2.2E-04 2.E-03 5.1E-05 4.E-04
F Study Area Wide Mercury 6.1E-02 mg/kg -- 2.1E-05 -- 1.1E-05 -- 2.4E-06 -- 1.0E-04 2.4E-04 2.E+00 1.3E-04 1.E+00 2.8E-05 3.E-01
F Study Area Wide Nickel 2.1E-02 mg/kg -- 7.0E-06 -- 3.6E-06 -- 8.2E-07 -- 2.0E-02 8.2E-05 4.E-03 4.2E-05 2.E-03 9.6E-06 5.E-04
F Study Area Wide Thallium 2.1E-03 mg/kg -- 7.1E-07 -- 3.7E-07 -- 8.3E-08 -- 6.6E-05 8.3E-06 1.E-01 4.3E-06 7.E-02 9.7E-07 1.E-02
F Study Area Wide Zinc 5.2E+00 mg/kg -- 1.8E-03 -- 9.3E-04 -- 2.1E-04 -- 3.0E-01 2.1E-02 7.E-02 1.1E-02 4.E-02 2.4E-03 8.E-03
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 4.4E+01 ug/kg -- 1.5E-05 -- 7.8E-06 -- 1.8E-06 -- 4.0E-02 1.8E-04 4.E-03 9.0E-05 2.E-03 2.0E-05 5.E-04
F Study Area Wide Phenanthrene 5.8E+01 ug/kg -- 2.0E-05 -- 1.0E-05 -- 2.3E-06 -- 3.0E-02 2.3E-04 8.E-03 1.2E-04 4.E-03 2.7E-05 9.E-04
F Study Area Wide Total Carcinogenic PAHs -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 6.0E+01 ug/kg 1.4E-02 2.1E-05 3.E-07 1.1E-05 1.E-07 2.4E-06 3.E-08 2.0E-02 2.4E-04 1.E-02 1.2E-04 6.E-03 2.8E-05 1.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 3.6E+02 ug/kg 2.0E+00 1.2E-04 2.E-04 6.4E-05 1.E-04 1.5E-05 3.E-05 2.0E-05 1.5E-03 7.E+01 7.5E-04 4.E+01 1.7E-04 8.E+00
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 9.0E-01 ug/kg 1.6E+01 3.1E-07 5.E-06 1.6E-07 3.E-06 3.6E-08 6.E-07 5.0E-05 3.6E-06 7.E-02 1.9E-06 4.E-02 4.2E-07 8.E-03
F Study Area Wide Total Chlordanes 1.4E+00 ug/kg 3.5E-01 4.9E-07 2.E-07 2.5E-07 9.E-08 5.7E-08 2.E-08 5.0E-04 5.7E-06 1.E-02 2.9E-06 6.E-03 6.7E-07 1.E-03
F Study Area Wide Total DDD 3.4E+00 ug/kg 2.4E-01 1.2E-06 3.E-07 6.0E-07 1.E-07 1.4E-07 3.E-08 5.0E-04 1.4E-05 3.E-02 7.0E-06 1.E-02 1.6E-06 3.E-03
F Study Area Wide Total DDE 1.4E+01 ug/kg 3.4E-01 4.6E-06 2.E-06 2.4E-06 8.E-07 5.4E-07 2.E-07 5.0E-04 5.4E-05 1.E-01 2.8E-05 6.E-02 6.3E-06 1.E-02
F Study Area Wide Total DDT 6.4E+00 ug/kg 3.4E-01 2.2E-06 7.E-07 1.1E-06 4.E-07 2.6E-07 9.E-08 5.0E-04 2.6E-05 5.E-02 1.3E-05 3.E-02 3.0E-06 6.E-03

Exposure Point Total 3.E-04 1.E-04 3.E-05

Notes:
a
b Numbers presented are rounded values.  Sums calculated before rounding.
c Toxicity values for trivalent Chromium used to assess total Chromium.
d

e

Abbreviations:
-- = Not applicable. PAHs = Polynuclear Aromatic Hydrocarbons.
CDI = Chronic Daily Intake. PCB = Polychlorinated Biphenyls.
DDD = Dichlorodiphenyldichloroethane. pg/g = picograms per gram.
DDE = Dichlorodiphenyldichloroethylene. RfD = Reference Dose.
DDT = Dichlorodiphenyltrichloroethane. TEQ = Toxic Equivalents.
EPC = Exposure Point Concentration. ug/kg = micrograms per kilogram.
F = Fillet tissue. WB = Whole body.
FZ = Fishing zone.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
ND = Not Detected in given exposure area.
NL = Not listed.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental 
Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 3-9 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 3-9 for this species.
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TABLE 5-148.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 2.E-03 2.E-03
WB FZ: RM 3-6 Arsenic, inorganic 9.E-03 9.E-03
WB FZ: RM 3-6 Cadmium 7.E-03 7.E-03
WB FZ: RM 3-6 Chromium 4.E-04
WB FZ: RM 3-6 Copper 8.E-03 8.E-03
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 2.E-02 2.E-02
WB FZ: RM 3-6 Mercury 3.E-01 3.E-01
WB FZ: RM 3-6 Nickel 7.E-03 7.E-03
WB FZ: RM 3-6 Selenium ND
WB FZ: RM 3-6 Silver ND
WB FZ: RM 3-6 Thallium 3.E-02 3.E-02 3.E-02
WB FZ: RM 3-6 Zinc 2.E-02 2.E-02
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB FZ: RM 3-6 Phenanthrene 9.E-04 9.E-04
WB FZ: RM 3-6 Total Carcinogenic PAHs --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 6.E-02 6.E-02
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 3.E+00 3.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 5.E+00 5.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 7.E-01 7.E-01
WB FZ: RM 3-6 Total PCB TEQ 2.E+00 2.E+00
WB FZ: RM 3-6 Total TEQ 3.E+00 3.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 2.E-02 2.E-02
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 2.E-03 2.E-03 2.E-03
WB FZ: RM 3-6 Methoxychlor 1.E-04 1.E-04 1.E-04
WB FZ: RM 3-6 Total Chlordanes 6.E-02 6.E-02
WB FZ: RM 3-6 Total DDD 9.E-03 9.E-03
WB FZ: RM 3-6 Total DDE 7.E-02 7.E-02

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-148.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3-6 Total DDT 4.E-02 4.E-02
WB FZ: RM 3-6 Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Point Totalb 5.E-02 9.E-03 1.E-02 8.E-03 3.E-01 8.E-03 3.E-01 5.E+00 3.E+00 1.E-04
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 1.E-02 1.E-02
WB FZ: RM 6-9 Arsenic, inorganic 1.E-02 1.E-02
WB FZ: RM 6-9 Cadmium 6.E-03 6.E-03
WB FZ: RM 6-9 Chromium 3.E-04
WB FZ: RM 6-9 Copper 9.E-03 9.E-03
WB FZ: RM 6-9 Lead --
WB FZ: RM 6-9 Manganese 4.E-02 4.E-02
WB FZ: RM 6-9 Mercury 2.E-01 2.E-01
WB FZ: RM 6-9 Nickel 6.E-03 6.E-03
WB FZ: RM 6-9 Selenium 3.E-02 3.E-02
WB FZ: RM 6-9 Silver 4.E-04 4.E-04
WB FZ: RM 6-9 Thallium 1.E-02 1.E-02 1.E-02
WB FZ: RM 6-9 Zinc 2.E-02 2.E-02
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND
WB FZ: RM 6-9 Phenanthrene ND
WB FZ: RM 6-9 Total Carcinogenic PAHs --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 4.E+01 4.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 4.E+01 4.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 1.E+00 1.E+00
WB FZ: RM 6-9 Total PCB TEQ 3.E+00 3.E+00
WB FZ: RM 6-9 Total TEQ 4.E+00 4.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 3.E-03 3.E-03 3.E-03
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TABLE 5-148.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6-9 Methoxychlor ND
WB FZ: RM 6-9 Total Chlordanes 7.E-03 7.E-03
WB FZ: RM 6-9 Total DDD 2.E-02 2.E-02
WB FZ: RM 6-9 Total DDE 5.E-02 5.E-02
WB FZ: RM 6-9 Total DDT 5.E-02 5.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 4.E-02 1.E-02 9.E-03 9.E-03 3.E-01 3.E-02 2.E-01 4.E+01 4.E+00
WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-02 1.E-02
WB Study Area Wide Arsenic, inorganic 1.E-02 1.E-02
WB Study Area Wide Cadmium 6.E-03 6.E-03
WB Study Area Wide Chromium 3.E-04
WB Study Area Wide Copper 9.E-03 9.E-03
WB Study Area Wide Lead --
WB Study Area Wide Manganese 3.E-02 3.E-02
WB Study Area Wide Mercury 2.E-01 2.E-01
WB Study Area Wide Nickel 7.E-03 7.E-03
WB Study Area Wide Selenium 3.E-02 3.E-02
WB Study Area Wide Silver 4.E-04 4.E-04
WB Study Area Wide Thallium 3.E-02 3.E-02 3.E-02
WB Study Area Wide Zinc 2.E-02 2.E-02
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
WB Study Area Wide Phenanthrene 9.E-04 9.E-04
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 6.E-02 6.E-02
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+01 3.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 4.E+01 4.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 9.E-01 9.E-01
WB Study Area Wide Total PCB TEQ 2.E+00 2.E+00
WB Study Area Wide Total TEQ 3.E+00 3.E+00
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TABLE 5-148.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 2.E-02 2.E-02
WB Study Area Wide gamma-Hexachlorocyclohexane 3.E-03 3.E-03 3.E-03
WB Study Area Wide Methoxychlor 1.E-04 1.E-04 1.E-04
WB Study Area Wide Total Chlordanes 6.E-02 6.E-02
WB Study Area Wide Total DDD 2.E-02 2.E-02
WB Study Area Wide Total DDE 6.E-02 6.E-02
WB Study Area Wide Total DDT 4.E-02 4.E-02
WB Study Area Wide Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Point Total 5.E-02 1.E-02 1.E-02 9.E-03 3.E-01 4.E-02 3.E-01 4.E+01 3.E+00 1.E-04
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 2.E-03 2.E-03
F FZ: RM 3-6 Arsenic, inorganic 3.E-03 3.E-03
F FZ: RM 3-6 Cadmium 5.E-04 5.E-04
F FZ: RM 3-6 Chromium 7.E-05
F FZ: RM 3-6 Copper 3.E-03 3.E-03
F FZ: RM 3-6 Manganese 4.E-04 4.E-04
F FZ: RM 3-6 Mercury 3.E-01 3.E-01
F FZ: RM 3-6 Nickel 1.E-03 1.E-03
F FZ: RM 3-6 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 3-6 Zinc 1.E-02 1.E-02
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
F FZ: RM 3-6 Phenanthrene 2.E-03 2.E-03
F FZ: RM 3-6 Total Carcinogenic PAHs --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 1.E+00 1.E+00
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 2.E-02 2.E-02
F FZ: RM 3-6 Total Chlordanes 1.E-03 1.E-03
F FZ: RM 3-6 Total DDD 4.E-03 4.E-03
F FZ: RM 3-6 Total DDE 1.E-02 1.E-02
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TABLE 5-148.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3-6 Total DDT 7.E-03 7.E-03
Exposure Point Total 3.E-02 3.E-03 4.E-03 3.E-03 3.E-01 1.E-03 7.E-02 1.E+00

F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 5.E-03 5.E-03
F FZ: RM 6-9 Arsenic, inorganic 3.E-03 3.E-03
F FZ: RM 6-9 Cadmium 5.E-04 5.E-04
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 3.E-03 3.E-03
F FZ: RM 6-9 Manganese 6.E-04 6.E-04
F FZ: RM 6-9 Mercury 4.E-01 4.E-01
F FZ: RM 6-9 Nickel 7.E-04 7.E-04
F FZ: RM 6-9 Thallium 1.E-02 1.E-02 1.E-02
F FZ: RM 6-9 Zinc 8.E-03 8.E-03
F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND
F FZ: RM 6-9 Phenanthrene ND
F FZ: RM 6-9 Total Carcinogenic PAHs --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 3.E+01 3.E+01
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND
F FZ: RM 6-9 Total Chlordanes 1.E-03 1.E-03
F FZ: RM 6-9 Total DDD 3.E-03 3.E-03
F FZ: RM 6-9 Total DDE 2.E-02 2.E-02
F FZ: RM 6-9 Total DDT 1.E-02 1.E-02

Exposure Point Total 2.E-02 3.E-03 5.E-04 3.E-03 4.E-01 7.E-04 5.E-02 3.E+01
F Study Area Wide Metals
F Study Area Wide Aluminum 4.E-03 4.E-03
F Study Area Wide Arsenic, inorganic 3.E-03 3.E-03
F Study Area Wide Cadmium 5.E-04 5.E-04
F Study Area Wide Chromium 7.E-05
F Study Area Wide Copper 3.E-03 3.E-03
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TABLE 5-148.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Manganese 5.E-04 5.E-04
F Study Area Wide Mercury 4.E-01 4.E-01
F Study Area Wide Nickel 8.E-04 8.E-04
F Study Area Wide Thallium 2.E-02 2.E-02 2.E-02
F Study Area Wide Zinc 9.E-03 9.E-03
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
F Study Area Wide Phenanthrene 2.E-03 2.E-03
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 3.E+01 3.E+01
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 2.E-02 2.E-02
F Study Area Wide Total Chlordanes 1.E-03 1.E-03
F Study Area Wide Total DDD 4.E-03 4.E-03
F Study Area Wide Total DDE 2.E-02 2.E-02
F Study Area Wide Total DDT 1.E-02 1.E-02

Exposure Point Total 3.E-02 3.E-03 4.E-03 3.E-03 4.E-01 8.E-04 8.E-02 3.E+01

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not Detected in given exposure area.
NL = Not listed.

PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-149.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 2.E-03 2.E-03
WB FZ: RM 3-6 Arsenic, inorganic 8.E-03 8.E-03
WB FZ: RM 3-6 Cadmium 6.E-03 6.E-03
WB FZ: RM 3-6 Chromium 2.E-04
WB FZ: RM 3-6 Copper 7.E-03 7.E-03
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 1.E-02 1.E-02
WB FZ: RM 3-6 Mercury 2.E-01 2.E-01
WB FZ: RM 3-6 Nickel 6.E-03 6.E-03
WB FZ: RM 3-6 Selenium ND
WB FZ: RM 3-6 Silver ND
WB FZ: RM 3-6 Thallium 2.E-02 2.E-02 2.E-02
WB FZ: RM 3-6 Zinc 2.E-02 2.E-02
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
WB FZ: RM 3-6 Phenanthrene 5.E-04 5.E-04
WB FZ: RM 3-6 Total Carcinogenic PAHs --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 2.E-02 2.E-02
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 2.E+00 2.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 3.E+00 3.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 6.E-01 6.E-01
WB FZ: RM 3-6 Total PCB TEQ 1.E+00 1.E+00
WB FZ: RM 3-6 Total TEQ 2.E+00 2.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 2.E-02 2.E-02
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 2.E-03 2.E-03 2.E-03
WB FZ: RM 3-6 Methoxychlor 7.E-05 7.E-05 7.E-05
WB FZ: RM 3-6 Total Chlordanes 2.E-02 2.E-02
WB FZ: RM 3-6 Total DDD 8.E-03 8.E-03
WB FZ: RM 3-6 Total DDE 4.E-02 4.E-02

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-149.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3-6 Total DDT 2.E-02 2.E-02
WB FZ: RM 3-6 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Totalb 5.E-02 8.E-03 9.E-03 7.E-03 2.E-01 7.E-03 2.E-01 3.E+00 2.E+00 7.E-05
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 7.E-03 7.E-03
WB FZ: RM 6-9 Arsenic, inorganic 1.E-02 1.E-02
WB FZ: RM 6-9 Cadmium 4.E-03 4.E-03
WB FZ: RM 6-9 Chromium 2.E-04
WB FZ: RM 6-9 Copper 9.E-03 9.E-03
WB FZ: RM 6-9 Lead --
WB FZ: RM 6-9 Manganese 2.E-02 2.E-02
WB FZ: RM 6-9 Mercury 2.E-01 2.E-01
WB FZ: RM 6-9 Nickel 6.E-03 6.E-03
WB FZ: RM 6-9 Selenium 2.E-02 2.E-02
WB FZ: RM 6-9 Silver 2.E-04 2.E-04
WB FZ: RM 6-9 Thallium 9.E-03 9.E-03 9.E-03
WB FZ: RM 6-9 Zinc 2.E-02 2.E-02
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND
WB FZ: RM 6-9 Phenanthrene ND
WB FZ: RM 6-9 Total Carcinogenic PAHs --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 2.E+01 2.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 8.E-01 8.E-01
WB FZ: RM 6-9 Total PCB TEQ 2.E+00 2.E+00
WB FZ: RM 6-9 Total TEQ 3.E+00 3.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 3.E-03 3.E-03 3.E-03
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TABLE 5-149.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6-9 Methoxychlor ND
WB FZ: RM 6-9 Total Chlordanes 5.E-03 5.E-03
WB FZ: RM 6-9 Total DDD 2.E-02 2.E-02
WB FZ: RM 6-9 Total DDE 4.E-02 4.E-02
WB FZ: RM 6-9 Total DDT 3.E-02 3.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 3.E-02 1.E-02 7.E-03 9.E-03 2.E-01 3.E-02 1.E-01 2.E+01 3.E+00
WB Study Area Wide Metals
WB Study Area Wide Aluminum 5.E-03 5.E-03
WB Study Area Wide Arsenic, inorganic 9.E-03 9.E-03
WB Study Area Wide Cadmium 5.E-03 5.E-03
WB Study Area Wide Chromium 2.E-04
WB Study Area Wide Copper 8.E-03 8.E-03
WB Study Area Wide Lead --
WB Study Area Wide Manganese 2.E-02 2.E-02
WB Study Area Wide Mercury 2.E-01 2.E-01
WB Study Area Wide Nickel 6.E-03 6.E-03
WB Study Area Wide Selenium 2.E-02 2.E-02
WB Study Area Wide Silver 2.E-04 2.E-04
WB Study Area Wide Thallium 2.E-02 2.E-02 2.E-02
WB Study Area Wide Zinc 2.E-02 2.E-02
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
WB Study Area Wide Phenanthrene 4.E-04 4.E-04
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.E+01 1.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 1.E+01 1.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 7.E-01 7.E-01
WB Study Area Wide Total PCB TEQ 2.E+00 2.E+00
WB Study Area Wide Total TEQ 2.E+00 2.E+00
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TABLE 5-149.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 1.E-02 1.E-02
WB Study Area Wide gamma-Hexachlorocyclohexane 2.E-03 2.E-03 2.E-03
WB Study Area Wide Methoxychlor 6.E-05 6.E-05 6.E-05
WB Study Area Wide Total Chlordanes 1.E-02 1.E-02
WB Study Area Wide Total DDD 1.E-02 1.E-02
WB Study Area Wide Total DDE 4.E-02 4.E-02
WB Study Area Wide Total DDT 3.E-02 3.E-02
WB Study Area Wide Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 4.E-02 9.E-03 8.E-03 8.E-03 2.E-01 2.E-02 1.E-01 1.E+01 2.E+00 6.E-05
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 1.E-03 1.E-03
F FZ: RM 3-6 Arsenic, inorganic 3.E-03 3.E-03
F FZ: RM 3-6 Cadmium 5.E-04 5.E-04
F FZ: RM 3-6 Chromium 4.E-05
F FZ: RM 3-6 Copper 3.E-03 3.E-03
F FZ: RM 3-6 Manganese 3.E-04 3.E-04
F FZ: RM 3-6 Mercury 2.E-01 2.E-01
F FZ: RM 3-6 Nickel 6.E-04 6.E-04
F FZ: RM 3-6 Thallium 2.E-02 2.E-02 2.E-02
F FZ: RM 3-6 Zinc 9.E-03 9.E-03
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
F FZ: RM 3-6 Phenanthrene 2.E-03 2.E-03
F FZ: RM 3-6 Total Carcinogenic PAHs --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 1.E+00 1.E+00
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 1.E-02 1.E-02
F FZ: RM 3-6 Total Chlordanes 1.E-03 1.E-03
F FZ: RM 3-6 Total DDD 3.E-03 3.E-03
F FZ: RM 3-6 Total DDE 1.E-02 1.E-02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 4 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-149.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3-6 Total DDT 6.E-03 6.E-03
Exposure Point Total 3.E-02 3.E-03 3.E-03 3.E-03 2.E-01 6.E-04 5.E-02 1.E+00

F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 4.E-03 4.E-03
F FZ: RM 6-9 Arsenic, inorganic 3.E-03 3.E-03
F FZ: RM 6-9 Cadmium 5.E-04 5.E-04
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 3.E-03 3.E-03
F FZ: RM 6-9 Manganese 4.E-04 4.E-04
F FZ: RM 6-9 Mercury 4.E-01 4.E-01
F FZ: RM 6-9 Nickel 3.E-04 3.E-04
F FZ: RM 6-9 Thallium 9.E-03 9.E-03 9.E-03
F FZ: RM 6-9 Zinc 8.E-03 8.E-03
F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND
F FZ: RM 6-9 Phenanthrene ND
F FZ: RM 6-9 Total Carcinogenic PAHs --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 2.E+01 2.E+01
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND
F FZ: RM 6-9 Total Chlordanes 1.E-03 1.E-03
F FZ: RM 6-9 Total DDD 3.E-03 3.E-03
F FZ: RM 6-9 Total DDE 1.E-02 1.E-02
F FZ: RM 6-9 Total DDT 6.E-03 6.E-03

Exposure Point Total 2.E-02 3.E-03 5.E-04 3.E-03 4.E-01 3.E-04 3.E-02 2.E+01
F Study Area Wide Metals
F Study Area Wide Aluminum 3.E-03 3.E-03
F Study Area Wide Arsenic, inorganic 3.E-03 3.E-03
F Study Area Wide Cadmium 5.E-04 5.E-04
F Study Area Wide Chromium 2.E-05
F Study Area Wide Copper 3.E-03 3.E-03
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TABLE 5-149.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Manganese 4.E-04 4.E-04
F Study Area Wide Mercury 3.E-01 3.E-01
F Study Area Wide Nickel 5.E-04 5.E-04
F Study Area Wide Thallium 1.E-02 1.E-02 1.E-02
F Study Area Wide Zinc 8.E-03 8.E-03
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
F Study Area Wide Phenanthrene 9.E-04 9.E-04
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 8.E+00 8.E+00
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 8.E-03 8.E-03
F Study Area Wide Total Chlordanes 1.E-03 1.E-03
F Study Area Wide Total DDD 3.E-03 3.E-03
F Study Area Wide Total DDE 1.E-02 1.E-02
F Study Area Wide Total DDT 6.E-03 6.E-03

Exposure Point Total 2.E-02 3.E-03 2.E-03 3.E-03 3.E-01 5.E-04 5.E-02 8.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not Detected in given exposure area.
NL = Not listed.

PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-150.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 1.E-02 1.E-02
WB FZ: RM 3-6 Arsenic, inorganic 4.E-02 4.E-02
WB FZ: RM 3-6 Cadmium 3.E-02 3.E-02
WB FZ: RM 3-6 Chromium 2.E-03
WB FZ: RM 3-6 Copper 4.E-02 4.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 7.E-02 7.E-02
WB FZ: RM 3-6 Mercury 1.E+00 1.E+00
WB FZ: RM 3-6 Nickel 3.E-02 3.E-02
WB FZ: RM 3-6 Selenium ND
WB FZ: RM 3-6 Silver ND
WB FZ: RM 3-6 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 3-6 Zinc 1.E-01 1.E-01
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
WB FZ: RM 3-6 Phenanthrene 4.E-03 4.E-03
WB FZ: RM 3-6 Total Carcinogenic PAHs --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 1.E+01 1.E+01
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB FZ: RM 3-6 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 3-6 Total TEQ 1.E+01 1.E+01
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 1.E-01 1.E-01
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 1.E-02 1.E-02 1.E-02
WB FZ: RM 3-6 Methoxychlor 5.E-04 5.E-04 5.E-04
WB FZ: RM 3-6 Total Chlordanes 3.E-01 3.E-01
WB FZ: RM 3-6 Total DDD 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDE 3.E-01 3.E-01

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-150.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3-6 Total DDT 2.E-01 2.E-01
WB FZ: RM 3-6 Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Point Totalb 2.E-01 4.E-02 5.E-02 4.E-02 1.E+00 4.E-02 1.E+00 2.E+01 1.E+01 5.E-04
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 7.E-02 7.E-02
WB FZ: RM 6-9 Arsenic, inorganic 6.E-02 6.E-02
WB FZ: RM 6-9 Cadmium 2.E-02 2.E-02
WB FZ: RM 6-9 Chromium 1.E-03
WB FZ: RM 6-9 Copper 4.E-02 4.E-02
WB FZ: RM 6-9 Lead --
WB FZ: RM 6-9 Manganese 2.E-01 2.E-01
WB FZ: RM 6-9 Mercury 1.E+00 1.E+00
WB FZ: RM 6-9 Nickel 3.E-02 3.E-02
WB FZ: RM 6-9 Selenium 1.E-01 1.E-01
WB FZ: RM 6-9 Silver 2.E-03 2.E-03
WB FZ: RM 6-9 Thallium 6.E-02 6.E-02 6.E-02
WB FZ: RM 6-9 Zinc 1.E-01 1.E-01
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND
WB FZ: RM 6-9 Phenanthrene ND
WB FZ: RM 6-9 Total Carcinogenic PAHs --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 2.E+02 2.E+02
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 2.E+02 2.E+02
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB FZ: RM 6-9 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 6-9 Total TEQ 2.E+01 2.E+01
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 1.E-02 1.E-02 1.E-02
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TABLE 5-150.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6-9 Methoxychlor ND
WB FZ: RM 6-9 Total Chlordanes 3.E-02 3.E-02
WB FZ: RM 6-9 Total DDD 1.E-01 1.E-01
WB FZ: RM 6-9 Total DDE 2.E-01 2.E-01
WB FZ: RM 6-9 Total DDT 2.E-01 2.E-01
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 2.E-01 6.E-02 4.E-02 4.E-02 1.E+00 2.E-01 7.E-01 2.E+02 2.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 6.E-02 6.E-02
WB Study Area Wide Arsenic, inorganic 5.E-02 5.E-02
WB Study Area Wide Cadmium 3.E-02 3.E-02
WB Study Area Wide Chromium 1.E-03
WB Study Area Wide Copper 4.E-02 4.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-01 1.E-01
WB Study Area Wide Mercury 9.E-01 9.E-01
WB Study Area Wide Nickel 3.E-02 3.E-02
WB Study Area Wide Selenium 1.E-01 1.E-01
WB Study Area Wide Silver 2.E-03 2.E-03
WB Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
WB Study Area Wide Zinc 1.E-01 1.E-01
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
WB Study Area Wide Phenanthrene 4.E-03 4.E-03
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.E+02 1.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 2.E+02 2.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB Study Area Wide Total PCB TEQ 1.E+01 1.E+01
WB Study Area Wide Total TEQ 1.E+01 1.E+01
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TABLE 5-150.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 1.E-01 1.E-01
WB Study Area Wide gamma-Hexachlorocyclohexane 1.E-02 1.E-02 1.E-02
WB Study Area Wide Methoxychlor 5.E-04 5.E-04 5.E-04
WB Study Area Wide Total Chlordanes 3.E-01 3.E-01
WB Study Area Wide Total DDD 7.E-02 7.E-02
WB Study Area Wide Total DDE 2.E-01 2.E-01
WB Study Area Wide Total DDT 2.E-01 2.E-01
WB Study Area Wide Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Point Total 2.E-01 5.E-02 5.E-02 4.E-02 1.E+00 2.E-01 1.E+00 2.E+02 1.E+01 5.E-04
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 7.E-03 7.E-03
F FZ: RM 3-6 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 3-6 Cadmium 2.E-03 2.E-03
F FZ: RM 3-6 Chromium 3.E-04
F FZ: RM 3-6 Copper 2.E-02 2.E-02
F FZ: RM 3-6 Manganese 2.E-03 2.E-03
F FZ: RM 3-6 Mercury 1.E+00 1.E+00
F FZ: RM 3-6 Nickel 6.E-03 6.E-03
F FZ: RM 3-6 Thallium 9.E-02 9.E-02 9.E-02
F FZ: RM 3-6 Zinc 4.E-02 4.E-02
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 6.E-03 6.E-03 6.E-03 6.E-03
F FZ: RM 3-6 Phenanthrene 1.E-02 1.E-02
F FZ: RM 3-6 Total Carcinogenic PAHs --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 6.E+00 6.E+00
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 9.E-02 9.E-02
F FZ: RM 3-6 Total Chlordanes 7.E-03 7.E-03
F FZ: RM 3-6 Total DDD 2.E-02 2.E-02
F FZ: RM 3-6 Total DDE 6.E-02 6.E-02
F FZ: RM 3-6 Total DDT 3.E-02 3.E-02

Exposure Point Total 1.E-01 1.E-02 2.E-02 2.E-02 1.E+00 6.E-03 3.E-01 6.E+00
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TABLE 5-150.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 2.E-02 2.E-02
F FZ: RM 6-9 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 6-9 Cadmium 2.E-03 2.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 1.E-02 1.E-02
F FZ: RM 6-9 Manganese 3.E-03 3.E-03
F FZ: RM 6-9 Mercury 2.E+00 2.E+00
F FZ: RM 6-9 Nickel 3.E-03 3.E-03
F FZ: RM 6-9 Thallium 4.E-02 4.E-02 4.E-02
F FZ: RM 6-9 Zinc 4.E-02 4.E-02
F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND
F FZ: RM 6-9 Phenanthrene ND
F FZ: RM 6-9 Total Carcinogenic PAHs --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 1.E+02 1.E+02
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND
F FZ: RM 6-9 Total Chlordanes 7.E-03 7.E-03
F FZ: RM 6-9 Total DDD 1.E-02 1.E-02
F FZ: RM 6-9 Total DDE 1.E-01 1.E-01
F FZ: RM 6-9 Total DDT 5.E-02 5.E-02

Exposure Point Total 8.E-02 1.E-02 2.E-03 1.E-02 2.E+00 3.E-03 2.E-01 1.E+02
F Study Area Wide Metals
F Study Area Wide Aluminum 2.E-02 2.E-02
F Study Area Wide Arsenic, inorganic 1.E-02 1.E-02
F Study Area Wide Cadmium 2.E-03 2.E-03
F Study Area Wide Chromium 3.E-04
F Study Area Wide Copper 1.E-02 1.E-02
F Study Area Wide Manganese 2.E-03 2.E-03
F Study Area Wide Mercury 2.E+00 2.E+00
F Study Area Wide Nickel 4.E-03 4.E-03
F Study Area Wide Thallium 9.E-02 9.E-02 9.E-02
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TABLE 5-150.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Zinc 4.E-02 4.E-02
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 6.E-03 6.E-03 6.E-03 6.E-03
F Study Area Wide Phenanthrene 1.E-02 1.E-02
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 1.E+02 1.E+02
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 9.E-02 9.E-02
F Study Area Wide Total Chlordanes 7.E-03 7.E-03
F Study Area Wide Total DDD 2.E-02 2.E-02
F Study Area Wide Total DDE 8.E-02 8.E-02
F Study Area Wide Total DDT 5.E-02 5.E-02

Exposure Point Total 1.E-01 1.E-02 2.E-02 1.E-02 2.E+00 4.E-03 3.E-01 1.E+02

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-151.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 1.E-02 1.E-02
WB FZ: RM 3-6 Arsenic, inorganic 3.E-02 3.E-02
WB FZ: RM 3-6 Cadmium 3.E-02 3.E-02
WB FZ: RM 3-6 Chromium 1.E-03
WB FZ: RM 3-6 Copper 3.E-02 3.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 5.E-02 5.E-02
WB FZ: RM 3-6 Mercury 8.E-01 8.E-01
WB FZ: RM 3-6 Nickel 3.E-02 3.E-02
WB FZ: RM 3-6 Selenium ND
WB FZ: RM 3-6 Silver ND
WB FZ: RM 3-6 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 3-6 Zinc 1.E-01 1.E-01
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB FZ: RM 3-6 Phenanthrene 2.E-03 2.E-03
WB FZ: RM 3-6 Total Carcinogenic PAHs --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 1.E+01 1.E+01
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB FZ: RM 3-6 Total PCB TEQ 6.E+00 6.E+00
WB FZ: RM 3-6 Total TEQ 9.E+00 9.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 7.E-02 7.E-02
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 8.E-03 8.E-03 8.E-03
WB FZ: RM 3-6 Methoxychlor 3.E-04 3.E-04 3.E-04
WB FZ: RM 3-6 Total Chlordanes 1.E-01 1.E-01
WB FZ: RM 3-6 Total DDD 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDE 2.E-01 2.E-01

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-151.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3-6 Total DDT 1.E-01 1.E-01
WB FZ: RM 3-6 Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Totalb 2.E-01 3.E-02 4.E-02 3.E-02 9.E-01 3.E-02 7.E-01 2.E+01 9.E+00 3.E-04
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 3.E-02 3.E-02
WB FZ: RM 6-9 Arsenic, inorganic 4.E-02 4.E-02
WB FZ: RM 6-9 Cadmium 2.E-02 2.E-02
WB FZ: RM 6-9 Chromium 9.E-04
WB FZ: RM 6-9 Copper 4.E-02 4.E-02
WB FZ: RM 6-9 Lead --
WB FZ: RM 6-9 Manganese 1.E-01 1.E-01
WB FZ: RM 6-9 Mercury 7.E-01 7.E-01
WB FZ: RM 6-9 Nickel 3.E-02 3.E-02
WB FZ: RM 6-9 Selenium 1.E-01 1.E-01
WB FZ: RM 6-9 Silver 9.E-04 9.E-04
WB FZ: RM 6-9 Thallium 4.E-02 4.E-02 4.E-02
WB FZ: RM 6-9 Zinc 1.E-01 1.E-01
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND
WB FZ: RM 6-9 Phenanthrene ND
WB FZ: RM 6-9 Total Carcinogenic PAHs --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 8.E+01 8.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 9.E+01 9.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 4.E+00 4.E+00
WB FZ: RM 6-9 Total PCB TEQ 8.E+00 8.E+00
WB FZ: RM 6-9 Total TEQ 1.E+01 1.E+01
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 1.E-02 1.E-02 1.E-02
WB FZ: RM 6-9 Methoxychlor ND
WB FZ: RM 6-9 Total Chlordanes 2.E-02 2.E-02
WB FZ: RM 6-9 Total DDD 7.E-02 7.E-02
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TABLE 5-151.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6-9 Total DDE 2.E-01 2.E-01
WB FZ: RM 6-9 Total DDT 1.E-01 1.E-01
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 1.E-01 4.E-02 3.E-02 4.E-02 8.E-01 1.E-01 5.E-01 9.E+01 1.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.E-02 2.E-02
WB Study Area Wide Arsenic, inorganic 4.E-02 4.E-02
WB Study Area Wide Cadmium 2.E-02 2.E-02
WB Study Area Wide Chromium 1.E-03
WB Study Area Wide Copper 4.E-02 4.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 8.E-02 8.E-02
WB Study Area Wide Mercury 8.E-01 8.E-01
WB Study Area Wide Nickel 3.E-02 3.E-02
WB Study Area Wide Selenium 7.E-02 7.E-02
WB Study Area Wide Silver 7.E-04 7.E-04
WB Study Area Wide Thallium 7.E-02 7.E-02 7.E-02
WB Study Area Wide Zinc 1.E-01 1.E-01
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
WB Study Area Wide Phenanthrene 2.E-03 2.E-03
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 5.E-02 5.E-02
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 4.E+01 4.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 5.E+01 5.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB Study Area Wide Total PCB TEQ 7.E+00 7.E+00
WB Study Area Wide Total TEQ 1.E+01 1.E+01
WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 6.E-02 6.E-02
WB Study Area Wide gamma-Hexachlorocyclohexane 9.E-03 9.E-03 9.E-03
WB Study Area Wide Methoxychlor 3.E-04 3.E-04 3.E-04
WB Study Area Wide Total Chlordanes 7.E-02 7.E-02
WB Study Area Wide Total DDD 5.E-02 5.E-02
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TABLE 5-151.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Total DDE 2.E-01 2.E-01
WB Study Area Wide Total DDT 1.E-01 1.E-01
WB Study Area Wide Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Point Total 2.E-01 4.E-02 4.E-02 4.E-02 9.E-01 1.E-01 6.E-01 5.E+01 1.E+01 3.E-04
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 6.E-03 6.E-03
F FZ: RM 3-6 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 3-6 Cadmium 2.E-03 2.E-03
F FZ: RM 3-6 Chromium 2.E-04
F FZ: RM 3-6 Copper 1.E-02 1.E-02
F FZ: RM 3-6 Manganese 1.E-03 1.E-03
F FZ: RM 3-6 Mercury 9.E-01 9.E-01
F FZ: RM 3-6 Nickel 3.E-03 3.E-03
F FZ: RM 3-6 Thallium 9.E-02 9.E-02 9.E-02
F FZ: RM 3-6 Zinc 4.E-02 4.E-02
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 4.E-03 4.E-03 4.E-03 4.E-03
F FZ: RM 3-6 Phenanthrene 7.E-03 7.E-03
F FZ: RM 3-6 Total Carcinogenic PAHs --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 7.E-03 7.E-03
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 5.E+00 5.E+00
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 4.E-02 4.E-02
F FZ: RM 3-6 Total Chlordanes 6.E-03 6.E-03
F FZ: RM 3-6 Total DDD 1.E-02 1.E-02
F FZ: RM 3-6 Total DDE 5.E-02 5.E-02
F FZ: RM 3-6 Total DDT 3.E-02 3.E-02

Exposure Point Total 1.E-01 1.E-02 1.E-02 1.E-02 9.E-01 3.E-03 2.E-01 5.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 2.E-02 2.E-02
F FZ: RM 6-9 Arsenic, inorganic 1.E-02 1.E-02
F FZ: RM 6-9 Cadmium 2.E-03 2.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 1.E-02 1.E-02
F FZ: RM 6-9 Manganese 2.E-03 2.E-03
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TABLE 5-151.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 6-9 Mercury 2.E+00 2.E+00
F FZ: RM 6-9 Nickel 1.E-03 1.E-03
F FZ: RM 6-9 Thallium 4.E-02 4.E-02 4.E-02
F FZ: RM 6-9 Zinc 3.E-02 3.E-02
F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND
F FZ: RM 6-9 Phenanthrene ND
F FZ: RM 6-9 Total Carcinogenic PAHs --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 7.E+01 7.E+01
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND
F FZ: RM 6-9 Total Chlordanes 7.E-03 7.E-03
F FZ: RM 6-9 Total DDD 1.E-02 1.E-02
F FZ: RM 6-9 Total DDE 6.E-02 6.E-02
F FZ: RM 6-9 Total DDT 2.E-02 2.E-02

Exposure Point Total 7.E-02 1.E-02 2.E-03 1.E-02 2.E+00 1.E-03 1.E-01 7.E+01
F Study Area Wide Metals
F Study Area Wide Aluminum 1.E-02 1.E-02
F Study Area Wide Arsenic, inorganic 1.E-02 1.E-02
F Study Area Wide Cadmium 2.E-03 2.E-03
F Study Area Wide Chromium 1.E-04
F Study Area Wide Copper 1.E-02 1.E-02
F Study Area Wide Manganese 2.E-03 2.E-03
F Study Area Wide Mercury 1.E+00 1.E+00
F Study Area Wide Nickel 2.E-03 2.E-03
F Study Area Wide Thallium 7.E-02 7.E-02 7.E-02
F Study Area Wide Zinc 4.E-02 4.E-02
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
F Study Area Wide Phenanthrene 4.E-03 4.E-03
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 6.E-03 6.E-03
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TABLE 5-151.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 4.E+01 4.E+01
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 4.E-02 4.E-02
F Study Area Wide Total Chlordanes 6.E-03 6.E-03
F Study Area Wide Total DDD 1.E-02 1.E-02
F Study Area Wide Total DDE 6.E-02 6.E-02
F Study Area Wide Total DDT 3.E-02 3.E-02

Exposure Point Total 1.E-01 1.E-02 8.E-03 1.E-02 1.E+00 2.E-03 2.E-01 4.E+01

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not Detected in given exposure area.
NL = Not listed.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-152.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 2.E-02 2.E-02
WB FZ: RM 3-6 Arsenic, inorganic 8.E-02 8.E-02
WB FZ: RM 3-6 Cadmium 6.E-02 6.E-02
WB FZ: RM 3-6 Chromium 4.E-03
WB FZ: RM 3-6 Copper 7.E-02 7.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 1.E-01 1.E-01
WB FZ: RM 3-6 Mercury 2.E+00 2.E+00
WB FZ: RM 3-6 Nickel 6.E-02 6.E-02
WB FZ: RM 3-6 Selenium ND
WB FZ: RM 3-6 Silver ND
WB FZ: RM 3-6 Thallium 2.E-01 2.E-01 2.E-01
WB FZ: RM 3-6 Zinc 2.E-01 2.E-01
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 4.E-03 4.E-03 4.E-03 4.E-03
WB FZ: RM 3-6 Phenanthrene 8.E-03 8.E-03
WB FZ: RM 3-6 Total Carcinogenic PAHs --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 5.E-01 5.E-01
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 3.E+01 3.E+01
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 4.E+01 4.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB FZ: RM 3-6 Total PCB TEQ 2.E+01 2.E+01
WB FZ: RM 3-6 Total TEQ 3.E+01 3.E+01
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 2.E-01 2.E-01
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 2.E-02 2.E-02 2.E-02
WB FZ: RM 3-6 Methoxychlor 9.E-04 9.E-04 9.E-04
WB FZ: RM 3-6 Total Chlordanes 5.E-01 5.E-01
WB FZ: RM 3-6 Total DDD 8.E-02 8.E-02
WB FZ: RM 3-6 Total DDE 6.E-01 6.E-01

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-152.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3-6 Total DDT 3.E-01 3.E-01
WB FZ: RM 3-6 Total Endosulfan 6.E-03 6.E-03 6.E-03 6.E-03

Exposure Point Totalb 4.E-01 8.E-02 9.E-02 7.E-02 2.E+00 7.E-02 2.E+00 4.E+01 3.E+01 9.E-04
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 1.E-01 1.E-01
WB FZ: RM 6-9 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 6-9 Cadmium 5.E-02 5.E-02
WB FZ: RM 6-9 Chromium 3.E-03
WB FZ: RM 6-9 Copper 8.E-02 8.E-02
WB FZ: RM 6-9 Lead --
WB FZ: RM 6-9 Manganese 3.E-01 3.E-01
WB FZ: RM 6-9 Mercury 2.E+00 2.E+00
WB FZ: RM 6-9 Nickel 5.E-02 5.E-02
WB FZ: RM 6-9 Selenium 2.E-01 2.E-01
WB FZ: RM 6-9 Silver 3.E-03 3.E-03
WB FZ: RM 6-9 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 6-9 Zinc 2.E-01 2.E-01
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND
WB FZ: RM 6-9 Phenanthrene ND
WB FZ: RM 6-9 Total Carcinogenic PAHs --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 3.E+02 3.E+02
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 4.E+02 4.E+02
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 8.E+00 8.E+00
WB FZ: RM 6-9 Total PCB TEQ 2.E+01 2.E+01
WB FZ: RM 6-9 Total TEQ 3.E+01 3.E+01
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 3.E-02 3.E-02 3.E-02
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TABLE 5-152.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6-9 Methoxychlor ND
WB FZ: RM 6-9 Total Chlordanes 6.E-02 6.E-02
WB FZ: RM 6-9 Total DDD 2.E-01 2.E-01
WB FZ: RM 6-9 Total DDE 5.E-01 5.E-01
WB FZ: RM 6-9 Total DDT 5.E-01 5.E-01
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 3.E-01 1.E-01 7.E-02 8.E-02 2.E+00 3.E-01 1.E+00 4.E+02 3.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-01 1.E-01
WB Study Area Wide Arsenic, inorganic 9.E-02 9.E-02
WB Study Area Wide Cadmium 6.E-02 6.E-02
WB Study Area Wide Chromium 3.E-03
WB Study Area Wide Copper 8.E-02 8.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 2.E-01 2.E-01
WB Study Area Wide Mercury 2.E+00 2.E+00
WB Study Area Wide Nickel 6.E-02 6.E-02
WB Study Area Wide Selenium 2.E-01 2.E-01
WB Study Area Wide Silver 3.E-03 3.E-03
WB Study Area Wide Thallium 2.E-01 2.E-01 2.E-01
WB Study Area Wide Zinc 2.E-01 2.E-01
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 4.E-03 4.E-03 4.E-03 4.E-03
WB Study Area Wide Phenanthrene 8.E-03 8.E-03
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 5.E-01 5.E-01
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+02 3.E+02
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 3.E+02 3.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB Study Area Wide Total PCB TEQ 2.E+01 2.E+01
WB Study Area Wide Total TEQ 3.E+01 3.E+01
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TABLE 5-152.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 2.E-01 2.E-01
WB Study Area Wide gamma-Hexachlorocyclohexane 3.E-02 3.E-02 3.E-02
WB Study Area Wide Methoxychlor 9.E-04 9.E-04 9.E-04
WB Study Area Wide Total Chlordanes 5.E-01 5.E-01
WB Study Area Wide Total DDD 1.E-01 1.E-01
WB Study Area Wide Total DDE 5.E-01 5.E-01
WB Study Area Wide Total DDT 4.E-01 4.E-01
WB Study Area Wide Total Endosulfan 6.E-03 6.E-03 6.E-03 6.E-03

Exposure Point Total 4.E-01 9.E-02 9.E-02 8.E-02 2.E+00 3.E-01 3.E+00 3.E+02 3.E+01 9.E-04
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 1.E-02 1.E-02
F FZ: RM 3-6 Arsenic, inorganic 3.E-02 3.E-02
F FZ: RM 3-6 Cadmium 4.E-03 4.E-03
F FZ: RM 3-6 Chromium 6.E-04
F FZ: RM 3-6 Copper 3.E-02 3.E-02
F FZ: RM 3-6 Manganese 3.E-03 3.E-03
F FZ: RM 3-6 Mercury 2.E+00 2.E+00
F FZ: RM 3-6 Nickel 1.E-02 1.E-02
F FZ: RM 3-6 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 3-6 Zinc 9.E-02 9.E-02
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 1.E-02 1.E-02 1.E-02 1.E-02
F FZ: RM 3-6 Phenanthrene 2.E-02 2.E-02
F FZ: RM 3-6 Total Carcinogenic PAHs --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 2.E-02 2.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 1.E+01 1.E+01
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 2.E-01 2.E-01
F FZ: RM 3-6 Total Chlordanes 1.E-02 1.E-02
F FZ: RM 3-6 Total DDD 3.E-02 3.E-02
F FZ: RM 3-6 Total DDE 1.E-01 1.E-01
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TABLE 5-152.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3-6 Total DDT 6.E-02 6.E-02
Exposure Point Total 3.E-01 3.E-02 3.E-02 3.E-02 2.E+00 1.E-02 6.E-01 1.E+01

F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 4.E-02 4.E-02
F FZ: RM 6-9 Arsenic, inorganic 3.E-02 3.E-02
F FZ: RM 6-9 Cadmium 4.E-03 4.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 3.E-02 3.E-02
F FZ: RM 6-9 Manganese 5.E-03 5.E-03
F FZ: RM 6-9 Mercury 4.E+00 4.E+00
F FZ: RM 6-9 Nickel 6.E-03 6.E-03
F FZ: RM 6-9 Thallium 8.E-02 8.E-02 8.E-02
F FZ: RM 6-9 Zinc 7.E-02 7.E-02
F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND
F FZ: RM 6-9 Phenanthrene ND
F FZ: RM 6-9 Total Carcinogenic PAHs --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 3.E+02 3.E+02
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND
F FZ: RM 6-9 Total Chlordanes 1.E-02 1.E-02
F FZ: RM 6-9 Total DDD 2.E-02 2.E-02
F FZ: RM 6-9 Total DDE 2.E-01 2.E-01
F FZ: RM 6-9 Total DDT 9.E-02 9.E-02

Exposure Point Total 2.E-01 3.E-02 4.E-03 3.E-02 4.E+00 6.E-03 4.E-01 3.E+02
F Study Area Wide Metals
F Study Area Wide Aluminum 3.E-02 3.E-02
F Study Area Wide Arsenic, inorganic 3.E-02 3.E-02
F Study Area Wide Cadmium 4.E-03 4.E-03
F Study Area Wide Chromium 6.E-04
F Study Area Wide Copper 3.E-02 3.E-02
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TABLE 5-152.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Manganese 4.E-03 4.E-03
F Study Area Wide Mercury 3.E+00 3.E+00
F Study Area Wide Nickel 7.E-03 7.E-03
F Study Area Wide Thallium 2.E-01 2.E-01 2.E-01
F Study Area Wide Zinc 8.E-02 8.E-02
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 1.E-02 1.E-02 1.E-02 1.E-02
F Study Area Wide Phenanthrene 2.E-02 2.E-02
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 2.E-02 2.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 3.E+02 3.E+02
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 2.E-01 2.E-01
F Study Area Wide Total Chlordanes 1.E-02 1.E-02
F Study Area Wide Total DDD 3.E-02 3.E-02
F Study Area Wide Total DDE 2.E-01 2.E-01
F Study Area Wide Total DDT 9.E-02 9.E-02

Exposure Point Total 3.E-01 3.E-02 3.E-02 3.E-02 3.E+00 7.E-03 7.E-01 3.E+02

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not Detected in given exposure area.

NL = Not listed.

WB = Whole body.
TEQ = Toxic Equivalents.
PCB = Polychlorinated Biphenyls.
PAHs = Polynuclear Aromatic Hydrocarbons.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-153.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 2.E-02 2.E-02
WB FZ: RM 3-6 Arsenic, inorganic 7.E-02 7.E-02
WB FZ: RM 3-6 Cadmium 5.E-02 5.E-02
WB FZ: RM 3-6 Chromium 2.E-03
WB FZ: RM 3-6 Copper 6.E-02 6.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 1.E-01 1.E-01
WB FZ: RM 3-6 Mercury 2.E+00 2.E+00
WB FZ: RM 3-6 Nickel 5.E-02 5.E-02
WB FZ: RM 3-6 Selenium ND
WB FZ: RM 3-6 Silver ND
WB FZ: RM 3-6 Thallium 2.E-01 2.E-01 2.E-01
WB FZ: RM 3-6 Zinc 2.E-01 2.E-01
WB FZ: RM 3-6 PAHs
WB FZ: RM 3-6 Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
WB FZ: RM 3-6 Phenanthrene 4.E-03 4.E-03
WB FZ: RM 3-6 Total Carcinogenic PAHs --
WB FZ: RM 3-6 Phthalates
WB FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 2.E-01 2.E-01
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 2.E+01 2.E+01
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 3.E+01 3.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB FZ: RM 3-6 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 3-6 Total TEQ 2.E+01 2.E+01
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 Dieldrin 1.E-01 1.E-01
WB FZ: RM 3-6 gamma-Hexachlorocyclohexane 2.E-02 2.E-02 2.E-02
WB FZ: RM 3-6 Methoxychlor 6.E-04 6.E-04 6.E-04
WB FZ: RM 3-6 Total Chlordanes 2.E-01 2.E-01
WB FZ: RM 3-6 Total DDD 7.E-02 7.E-02
WB FZ: RM 3-6 Total DDE 4.E-01 4.E-01

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-153.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 3-6 Total DDT 2.E-01 2.E-01
WB FZ: RM 3-6 Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Point Totalb 4.E-01 7.E-02 8.E-02 6.E-02 2.E+00 6.E-02 1.E+00 3.E+01 2.E+01 6.E-04
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 6.E-02 6.E-02
WB FZ: RM 6-9 Arsenic, inorganic 8.E-02 8.E-02
WB FZ: RM 6-9 Cadmium 4.E-02 4.E-02
WB FZ: RM 6-9 Chromium 2.E-03
WB FZ: RM 6-9 Copper 7.E-02 7.E-02
WB FZ: RM 6-9 Lead --
WB FZ: RM 6-9 Manganese 2.E-01 2.E-01
WB FZ: RM 6-9 Mercury 1.E+00 1.E+00
WB FZ: RM 6-9 Nickel 5.E-02 5.E-02
WB FZ: RM 6-9 Selenium 2.E-01 2.E-01
WB FZ: RM 6-9 Silver 2.E-03 2.E-03
WB FZ: RM 6-9 Thallium 8.E-02 8.E-02 8.E-02
WB FZ: RM 6-9 Zinc 2.E-01 2.E-01
WB FZ: RM 6-9 PAHs
WB FZ: RM 6-9 Fluoranthene ND
WB FZ: RM 6-9 Phenanthrene ND
WB FZ: RM 6-9 Total Carcinogenic PAHs --
WB FZ: RM 6-9 Phthalates
WB FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 1.E+02 1.E+02
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 2.E+02 2.E+02
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 7.E+00 7.E+00
WB FZ: RM 6-9 Total PCB TEQ 2.E+01 2.E+01
WB FZ: RM 6-9 Total TEQ 2.E+01 2.E+01
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 Dieldrin ND
WB FZ: RM 6-9 gamma-Hexachlorocyclohexane 3.E-02 3.E-02 3.E-02
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TABLE 5-153.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6-9 Methoxychlor ND
WB FZ: RM 6-9 Total Chlordanes 4.E-02 4.E-02
WB FZ: RM 6-9 Total DDD 1.E-01 1.E-01
WB FZ: RM 6-9 Total DDE 4.E-01 4.E-01
WB FZ: RM 6-9 Total DDT 3.E-01 3.E-01
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 3.E-01 8.E-02 6.E-02 7.E-02 2.E+00 2.E-01 9.E-01 2.E+02 2.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 4.E-02 4.E-02
WB Study Area Wide Arsenic, inorganic 7.E-02 7.E-02
WB Study Area Wide Cadmium 5.E-02 5.E-02
WB Study Area Wide Chromium 2.E-03
WB Study Area Wide Copper 7.E-02 7.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-01 1.E-01
WB Study Area Wide Mercury 1.E+00 1.E+00
WB Study Area Wide Nickel 5.E-02 5.E-02
WB Study Area Wide Selenium 1.E-01 1.E-01
WB Study Area Wide Silver 1.E-03 1.E-03
WB Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
WB Study Area Wide Zinc 2.E-01 2.E-01
WB Study Area Wide PAHs
WB Study Area Wide Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
WB Study Area Wide Phenanthrene 3.E-03 3.E-03
WB Study Area Wide Total Carcinogenic PAHs --
WB Study Area Wide Phthalates
WB Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 8.E+01 8.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 1.E+02 1.E+02
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 6.E+00 6.E+00
WB Study Area Wide Total PCB TEQ 1.E+01 1.E+01
WB Study Area Wide Total TEQ 2.E+01 2.E+01
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TABLE 5-153.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Pesticides
WB Study Area Wide Dieldrin 1.E-01 1.E-01
WB Study Area Wide gamma-Hexachlorocyclohexane 2.E-02 2.E-02 2.E-02
WB Study Area Wide Methoxychlor 5.E-04 5.E-04 5.E-04
WB Study Area Wide Total Chlordanes 1.E-01 1.E-01
WB Study Area Wide Total DDD 1.E-01 1.E-01
WB Study Area Wide Total DDE 4.E-01 4.E-01
WB Study Area Wide Total DDT 2.E-01 2.E-01
WB Study Area Wide Total Endosulfan 2.E-03 2.E-03 2.E-03 2.E-03

Exposure Point Total 3.E-01 8.E-02 7.E-02 7.E-02 2.E+00 2.E-01 1.E+00 1.E+02 2.E+01 5.E-04
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 1.E-02 1.E-02
F FZ: RM 3-6 Arsenic, inorganic 3.E-02 3.E-02
F FZ: RM 3-6 Cadmium 4.E-03 4.E-03
F FZ: RM 3-6 Chromium 3.E-04
F FZ: RM 3-6 Copper 2.E-02 2.E-02
F FZ: RM 3-6 Manganese 3.E-03 3.E-03
F FZ: RM 3-6 Mercury 2.E+00 2.E+00
F FZ: RM 3-6 Nickel 6.E-03 6.E-03
F FZ: RM 3-6 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 3-6 Zinc 7.E-02 7.E-02
F FZ: RM 3-6 PAHs
F FZ: RM 3-6 Fluoranthene 7.E-03 7.E-03 7.E-03 7.E-03
F FZ: RM 3-6 Phenanthrene 1.E-02 1.E-02
F FZ: RM 3-6 Total Carcinogenic PAHs --
F FZ: RM 3-6 Phthalates
F FZ: RM 3-6 Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 1.E+01 1.E+01
F FZ: RM 3-6 Pesticides
F FZ: RM 3-6 Dieldrin 8.E-02 8.E-02
F FZ: RM 3-6 Total Chlordanes 1.E-02 1.E-02
F FZ: RM 3-6 Total DDD 3.E-02 3.E-02
F FZ: RM 3-6 Total DDE 1.E-01 1.E-01

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 4 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-153.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3-6 Total DDT 5.E-02 5.E-02
Exposure Point Total 3.E-01 3.E-02 2.E-02 2.E-02 2.E+00 6.E-03 5.E-01 1.E+01

F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 3.E-02 3.E-02
F FZ: RM 6-9 Arsenic, inorganic 3.E-02 3.E-02
F FZ: RM 6-9 Cadmium 4.E-03 4.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 3.E-02 3.E-02
F FZ: RM 6-9 Manganese 3.E-03 3.E-03
F FZ: RM 6-9 Mercury 3.E+00 3.E+00
F FZ: RM 6-9 Nickel 3.E-03 3.E-03
F FZ: RM 6-9 Thallium 8.E-02 8.E-02 8.E-02
F FZ: RM 6-9 Zinc 6.E-02 6.E-02
F FZ: RM 6-9 PAHs
F FZ: RM 6-9 Fluoranthene ND
F FZ: RM 6-9 Phenanthrene ND
F FZ: RM 6-9 Total Carcinogenic PAHs --
F FZ: RM 6-9 Phthalates
F FZ: RM 6-9 Bis(2-ethylhexyl) phthalate ND
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 1.E+02 1.E+02
F FZ: RM 6-9 Pesticides
F FZ: RM 6-9 Dieldrin ND
F FZ: RM 6-9 Total Chlordanes 1.E-02 1.E-02
F FZ: RM 6-9 Total DDD 2.E-02 2.E-02
F FZ: RM 6-9 Total DDE 1.E-01 1.E-01
F FZ: RM 6-9 Total DDT 5.E-02 5.E-02

Exposure Point Total 1.E-01 3.E-02 4.E-03 3.E-02 3.E+00 3.E-03 3.E-01 1.E+02
F Study Area Wide Metals
F Study Area Wide Aluminum 2.E-02 2.E-02
F Study Area Wide Arsenic, inorganic 3.E-02 3.E-02
F Study Area Wide Cadmium 4.E-03 4.E-03
F Study Area Wide Chromium 2.E-04
F Study Area Wide Copper 3.E-02 3.E-02
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TABLE 5-153.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Brown Bullhead
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Brown Bullhead Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Manganese 3.E-03 3.E-03
F Study Area Wide Mercury 2.E+00 2.E+00
F Study Area Wide Nickel 4.E-03 4.E-03
F Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
F Study Area Wide Zinc 7.E-02 7.E-02
F Study Area Wide PAHs
F Study Area Wide Fluoranthene 4.E-03 4.E-03 4.E-03 4.E-03
F Study Area Wide Phenanthrene 8.E-03 8.E-03
F Study Area Wide Total Carcinogenic PAHs --
F Study Area Wide Phthalates
F Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 7.E+01 7.E+01
F Study Area Wide Pesticides
F Study Area Wide Dieldrin 7.E-02 7.E-02
F Study Area Wide Total Chlordanes 1.E-02 1.E-02
F Study Area Wide Total DDD 3.E-02 3.E-02
F Study Area Wide Total DDE 1.E-01 1.E-01
F Study Area Wide Total DDT 5.E-02 5.E-02

Exposure Point Total 2.E-01 3.E-02 2.E-02 3.E-02 2.E+00 4.E-03 4.E-01 7.E+01

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not Detected in given exposure area.
NL = Not listed.

WB = Whole body.
TEQ = Toxic Equivalents.
PCB = Polychlorinated Biphenyls.
PAHs = Polynuclear Aromatic Hydrocarbons.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-154
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 8.4E+00 mg/kg -- 2.9E-03 -- 1.5E-03 -- 3.4E-04 -- 1.0E+00 3.4E-02 3.E-02 1.7E-02 2.E-02 3.9E-03 4.E-03
WB FZ: RM 3-6 Arsenic, inorganic 2.2E-02 mg/kg 1.5E+00 7.5E-06 1.E-05 3.9E-06 6.E-06 8.8E-07 1.E-06 3.0E-04 8.8E-05 3.E-01 4.5E-05 2.E-01 1.0E-05 3.E-02
WB FZ: RM 3-6 Cadmium 3.5E-03 mg/kg -- 1.2E-06 -- 6.2E-07 -- 1.4E-07 -- 1.0E-03 1.4E-05 1.E-02 7.2E-06 7.E-03 1.6E-06 2.E-03
WB FZ: RM 3-6 Copper 9.5E-01 mg/kg -- 3.2E-04 -- 1.7E-04 -- 3.8E-05 -- 4.0E-02 3.8E-03 9.E-02 2.0E-03 5.E-02 4.4E-04 1.E-02
WB FZ: RM 3-6 Lead 1.9E-02 mg/kg NL 6.3E-06 -- 3.3E-06 -- 7.4E-07 -- NL 7.4E-05 -- 3.8E-05 -- 8.6E-06 --
WB FZ: RM 3-6 Manganese 3.4E+00 mg/kg -- 1.2E-03 -- 6.0E-04 -- 1.4E-04 -- 1.4E-01 1.4E-02 1.E-01 7.0E-03 5.E-02 1.6E-03 1.E-02
WB FZ: RM 3-6 Mercury 3.7E-02 mg/kg -- 1.3E-05 -- 6.5E-06 -- 1.5E-06 -- 1.0E-04 1.5E-04 1.E+00 7.5E-05 8.E-01 1.7E-05 2.E-01
WB FZ: RM 3-6 Nickel 3.4E-01 mg/kg -- 1.2E-04 -- 6.0E-05 -- 1.4E-05 -- 2.0E-02 1.4E-03 7.E-02 7.0E-04 3.E-02 1.6E-04 8.E-03
WB FZ: RM 3-6 Thallium 8.4E-03 mg/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 6.6E-05 3.4E-05 5.E-01 1.7E-05 3.E-01 3.9E-06 6.E-02
WB FZ: RM 3-6 Zinc 1.6E+01 mg/kg -- 5.3E-03 -- 2.7E-03 -- 6.2E-04 -- 3.0E-01 6.2E-02 2.E-01 3.2E-02 1.E-01 7.2E-03 2.E-02
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB FZ: RM 3-6 Hexachlorobutadiene 1.4E+00 ug/kg 7.8E-02 4.8E-07 4.E-08 2.5E-07 2.E-08 5.6E-08 4.E-09 1.0E-03 5.6E-06 6.E-03 2.9E-06 3.E-03 6.5E-07 7.E-04
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 9.0E+01 ug/kg 2.0E+00 3.1E-05 6.E-05 1.6E-05 3.E-05 3.6E-06 7.E-06 2.0E-05 3.6E-04 2.E+01 1.9E-04 9.E+00 4.2E-05 2.E+00
WB FZ: RM 3-6 Total PCB Congeners 1.1E+05 pg/g NA 3.6E-05 -- 1.9E-05 -- 4.2E-06 -- NA 4.2E-04 -- 2.2E-04 -- 4.9E-05 --
WB FZ: RM 3-6 Total PCBs, Adjusted 9.7E+04 pg/g 2.0E+00 3.3E-05 7.E-05 1.7E-05 3.E-05 3.9E-06 8.E-06 2.0E-05 3.9E-04 2.E+01 2.0E-04 1.E+01 4.5E-05 2.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 1.3E+00 pg/g 1.3E+05 4.3E-10 6.E-05 2.2E-10 3.E-05 5.1E-11 7.E-06 1.0E-09 5.1E-09 5.E+00 2.6E-09 3.E+00 5.9E-10 6.E-01
WB FZ: RM 3-6 Total PCB TEQ 2.1E+00 pg/g 1.3E+05 7.1E-10 9.E-05 3.7E-10 5.E-05 8.3E-11 1.E-05 1.0E-09 8.3E-09 8.E+00 4.3E-09 4.E+00 9.7E-10 1.E+00
WB FZ: RM 3-6 Total TEQ -- -- -- -- 1.E-04 -- 8.E-05 -- 2.E-05 -- -- 1.E+01 -- 7.E+00 -- 2.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB FZ: RM 3-6 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 3-6 Heptachlor 1.8E+00 ug/kg 4.5E+00 6.2E-07 3.E-06 3.2E-07 1.E-06 7.2E-08 3.E-07 5.0E-04 7.2E-06 1.E-02 3.7E-06 7.E-03 8.4E-07 2.E-03
WB FZ: RM 3-6 Total Chlordanes 9.7E+00 ug/kg 3.5E-01 3.3E-06 1.E-06 1.7E-06 6.E-07 3.9E-07 1.E-07 5.0E-04 3.9E-05 8.E-02 2.0E-05 4.E-02 4.5E-06 9.E-03
WB FZ: RM 3-6 Total DDD 1.1E+01 ug/kg 2.4E-01 3.8E-06 9.E-07 1.9E-06 5.E-07 4.4E-07 1.E-07 5.0E-04 4.4E-05 9.E-02 2.3E-05 5.E-02 5.1E-06 1.E-02
WB FZ: RM 3-6 Total DDE 3.8E+01 ug/kg 3.4E-01 1.3E-05 4.E-06 6.7E-06 2.E-06 1.5E-06 5.E-07 5.0E-04 1.5E-04 3.E-01 7.9E-05 2.E-01 1.8E-05 4.E-02
WB FZ: RM 3-6 Total DDT 1.5E+01 ug/kg 3.4E-01 5.1E-06 2.E-06 2.7E-06 9.E-07 6.0E-07 2.E-07 5.0E-04 6.0E-05 1.E-01 3.1E-05 6.E-02 7.0E-06 1.E-02
WB FZ: RM 3-6 Total Endosulfan 1.1E+00 ug/kg -- 3.8E-07 -- 1.9E-07 -- 4.4E-08 -- 6.0E-03 4.4E-06 7.E-04 2.3E-06 4.E-04 5.1E-07 9.E-05

Exposure Point Totalc 2.E-04 1.E-04 3.E-05
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 6.9E+01 mg/kg -- 2.4E-02 -- 1.2E-02 -- 2.8E-03 -- 1.0E+00 2.8E-01 3.E-01 1.4E-01 1.E-01 3.2E-02 3.E-02
WB FZ: RM 6-9 Arsenic, inorganic 4.2E-02 mg/kg 1.5E+00 1.4E-05 2.E-05 7.4E-06 1.E-05 1.7E-06 3.E-06 3.0E-04 1.7E-04 6.E-01 8.7E-05 3.E-01 2.0E-05 7.E-02
WB FZ: RM 6-9 Cadmium 6.0E-03 mg/kg -- 2.1E-06 -- 1.1E-06 -- 2.4E-07 -- 1.0E-03 2.4E-05 2.E-02 1.2E-05 1.E-02 2.8E-06 3.E-03
WB FZ: RM 6-9 Copper 7.2E-01 mg/kg -- 2.5E-04 -- 1.3E-04 -- 2.9E-05 -- 4.0E-02 2.9E-03 7.E-02 1.5E-03 4.E-02 3.4E-04 8.E-03
WB FZ: RM 6-9 Lead ND mg/kg NL ND ND ND ND ND ND NL ND ND ND ND ND ND
WB FZ: RM 6-9 Manganese 3.4E+00 mg/kg -- 1.2E-03 -- 6.0E-04 -- 1.3E-04 -- 1.4E-01 1.3E-02 1.E-01 6.9E-03 5.E-02 1.6E-03 1.E-02
WB FZ: RM 6-9 Mercury 4.4E-02 mg/kg -- 1.5E-05 -- 7.8E-06 -- 1.8E-06 -- 1.0E-04 1.8E-04 2.E+00 9.1E-05 9.E-01 2.1E-05 2.E-01
WB FZ: RM 6-9 Nickel 3.6E-01 mg/kg -- 1.2E-04 -- 6.3E-05 -- 1.4E-05 -- 2.0E-02 1.4E-03 7.E-02 7.4E-04 4.E-02 1.7E-04 8.E-03
WB FZ: RM 6-9 Thallium 1.7E-02 mg/kg -- 5.7E-06 -- 3.0E-06 -- 6.7E-07 -- 6.6E-05 6.7E-05 1.E+00 3.5E-05 5.E-01 7.8E-06 1.E-01
WB FZ: RM 6-9 Zinc 1.7E+01 mg/kg -- 5.8E-03 -- 3.0E-03 -- 6.7E-04 -- 3.0E-01 6.7E-02 2.E-01 3.5E-02 1.E-01 7.8E-03 3.E-02

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Cancer Risk Calculationsb

Ingestion Rate: 31 g/day
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TABLE 5-154
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Cancer Risk Calculationsb

Ingestion Rate: 31 g/day

WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 8.1E+00 ug/kg 1.6E+00 2.8E-06 4.E-06 1.4E-06 2.E-06 3.2E-07 5.E-07 8.0E-04 3.2E-05 4.E-02 1.7E-05 2.E-02 3.8E-06 5.E-03
WB FZ: RM 6-9 Hexachlorobutadiene 2.3E+00 ug/kg 7.8E-02 7.9E-07 6.E-08 4.1E-07 3.E-08 9.2E-08 7.E-09 1.0E-03 9.2E-06 9.E-03 4.8E-06 5.E-03 1.1E-06 1.E-03
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 2.5E+02 ug/kg 2.0E+00 8.6E-05 2.E-04 4.4E-05 9.E-05 1.0E-05 2.E-05 2.0E-05 1.0E-03 5.E+01 5.2E-04 3.E+01 1.2E-04 6.E+00
WB FZ: RM 6-9 Total PCB Congeners 3.0E+05 pg/g NA 1.0E-04 -- 5.3E-05 -- 1.2E-05 -- NA 1.2E-03 -- 6.2E-04 -- 1.4E-04 --
WB FZ: RM 6-9 Total PCBs, Adjusted 2.8E+05 pg/g 2.0E+00 9.6E-05 2.E-04 5.0E-05 1.E-04 1.1E-05 2.E-05 2.0E-05 1.1E-03 6.E+01 5.8E-04 3.E+01 1.3E-04 7.E+00
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 4.1E-10 5.E-05 2.1E-10 3.E-05 4.8E-11 6.E-06 1.0E-09 4.8E-09 5.E+00 2.5E-09 2.E+00 5.6E-10 6.E-01
WB FZ: RM 6-9 Total PCB TEQ 3.2E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.7E-10 7.E-05 1.3E-10 2.E-05 1.0E-09 1.3E-08 1.E+01 6.7E-09 7.E+00 1.5E-09 2.E+00
WB FZ: RM 6-9 Total TEQ -- -- -- -- 2.E-04 -- 1.E-04 -- 2.E-05 -- -- 2.E+01 -- 9.E+00 -- 2.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 1.4E+00 ug/kg 6.3E+00 4.8E-07 3.E-06 2.5E-07 2.E-06 5.6E-08 4.E-07 8.0E-03 5.6E-06 7.E-04 2.9E-06 4.E-04 6.5E-07 8.E-05
WB FZ: RM 6-9 Dieldrin 2.5E+00 ug/kg 1.6E+01 8.6E-07 1.E-05 4.4E-07 7.E-06 1.0E-07 2.E-06 5.0E-05 1.0E-05 2.E-01 5.2E-06 1.E-01 1.2E-06 2.E-02
WB FZ: RM 6-9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 6-9 Total Chlordanes 6.5E+00 ug/kg 3.5E-01 2.2E-06 8.E-07 1.2E-06 4.E-07 2.6E-07 9.E-08 5.0E-04 2.6E-05 5.E-02 1.3E-05 3.E-02 3.0E-06 6.E-03
WB FZ: RM 6-9 Total DDD 1.9E+01 ug/kg 2.4E-01 6.3E-06 2.E-06 3.3E-06 8.E-07 7.4E-07 2.E-07 5.0E-04 7.4E-05 1.E-01 3.8E-05 8.E-02 8.6E-06 2.E-02
WB FZ: RM 6-9 Total DDE 8.1E+01 ug/kg 3.4E-01 2.8E-05 9.E-06 1.4E-05 5.E-06 3.2E-06 1.E-06 5.0E-04 3.2E-04 6.E-01 1.7E-04 3.E-01 3.8E-05 8.E-02
WB FZ: RM 6-9 Total DDT 2.2E+01 ug/kg 3.4E-01 7.4E-06 3.E-06 3.8E-06 1.E-06 8.6E-07 3.E-07 5.0E-04 8.6E-05 2.E-01 4.5E-05 9.E-02 1.0E-05 2.E-02
WB FZ: RM 6-9 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 4.E-04 2.E-04 5.E-05
WB Study Area Wide Metals
WB Study Area Wide Aluminum 6.9E+01 mg/kg -- 2.4E-02 -- 1.2E-02 -- 2.8E-03 -- 1.0E+00 2.8E-01 3.E-01 1.4E-01 1.E-01 3.2E-02 3.E-02
WB Study Area Wide Arsenic, inorganic 4.2E-02 mg/kg 1.5E+00 1.4E-05 2.E-05 7.4E-06 1.E-05 1.7E-06 3.E-06 3.0E-04 1.7E-04 6.E-01 8.7E-05 3.E-01 2.0E-05 7.E-02
WB Study Area Wide Cadmium 6.0E-03 mg/kg -- 2.1E-06 -- 1.1E-06 -- 2.4E-07 -- 1.0E-03 2.4E-05 2.E-02 1.2E-05 1.E-02 2.8E-06 3.E-03
WB Study Area Wide Copper 9.5E-01 mg/kg -- 3.2E-04 -- 1.7E-04 -- 3.8E-05 -- 4.0E-02 3.8E-03 9.E-02 2.0E-03 5.E-02 4.4E-04 1.E-02
WB Study Area Wide Lead 1.9E-02 mg/kg NL 6.3E-06 -- 3.3E-06 -- 7.4E-07 -- NL 7.4E-05 -- 3.8E-05 -- 8.6E-06 --
WB Study Area Wide Manganese 3.4E+00 mg/kg -- 1.2E-03 -- 6.0E-04 -- 1.4E-04 -- 1.4E-01 1.4E-02 1.E-01 7.0E-03 5.E-02 1.6E-03 1.E-02
WB Study Area Wide Mercury 4.4E-02 mg/kg -- 1.5E-05 -- 7.8E-06 -- 1.8E-06 -- 1.0E-04 1.8E-04 2.E+00 9.1E-05 9.E-01 2.1E-05 2.E-01
WB Study Area Wide Nickel 3.6E-01 mg/kg -- 1.2E-04 -- 6.3E-05 -- 1.4E-05 -- 2.0E-02 1.4E-03 7.E-02 7.4E-04 4.E-02 1.7E-04 8.E-03
WB Study Area Wide Thallium 1.7E-02 mg/kg -- 5.7E-06 -- 3.0E-06 -- 6.7E-07 -- 6.6E-05 6.7E-05 1.E+00 3.5E-05 5.E-01 7.8E-06 1.E-01
WB Study Area Wide Zinc 1.7E+01 mg/kg -- 5.8E-03 -- 3.0E-03 -- 6.7E-04 -- 3.0E-01 6.7E-02 2.E-01 3.5E-02 1.E-01 7.8E-03 3.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 8.1E+00 ug/kg 1.6E+00 2.8E-06 4.E-06 1.4E-06 2.E-06 3.2E-07 5.E-07 8.0E-04 3.2E-05 4.E-02 1.7E-05 2.E-02 3.8E-06 5.E-03
WB Study Area Wide Hexachlorobutadiene 2.3E+00 ug/kg 7.8E-02 7.9E-07 6.E-08 4.1E-07 3.E-08 9.2E-08 7.E-09 1.0E-03 9.2E-06 9.E-03 4.8E-06 5.E-03 1.1E-06 1.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 2.5E+02 ug/kg 2.0E+00 8.6E-05 2.E-04 4.4E-05 9.E-05 1.0E-05 2.E-05 2.0E-05 1.0E-03 5.E+01 5.2E-04 3.E+01 1.2E-04 6.E+00
WB Study Area Wide Total PCB Congeners 3.0E+05 pg/g NA 1.0E-04 -- 5.3E-05 -- 1.2E-05 -- NA 1.2E-03 -- 6.2E-04 -- 1.4E-04 --
WB Study Area Wide Total PCBs, Adjusted 2.8E+05 pg/g 2.0E+00 9.6E-05 2.E-04 5.0E-05 1.E-04 1.1E-05 2.E-05 2.0E-05 1.1E-03 6.E+01 5.8E-04 3.E+01 1.3E-04 7.E+00
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.3E+00 pg/g 1.3E+05 4.3E-10 6.E-05 2.2E-10 3.E-05 5.1E-11 7.E-06 1.0E-09 5.1E-09 5.E+00 2.6E-09 3.E+00 5.9E-10 6.E-01
WB Study Area Wide Total PCB TEQ 3.2E+00 pg/g 1.3E+05 1.1E-09 1.E-04 5.7E-10 7.E-05 1.3E-10 2.E-05 1.0E-09 1.3E-08 1.E+01 6.7E-09 7.E+00 1.5E-09 2.E+00
WB Study Area Wide Total TEQ -- -- -- -- 2.E-04 -- 1.E-04 -- 2.E-05 -- -- 2.E+01 -- 9.E+00 -- 2.E+00
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TABLE 5-154
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Cancer Risk Calculationsb

Ingestion Rate: 31 g/day

WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 1.4E+00 ug/kg 6.3E+00 4.8E-07 3.E-06 2.5E-07 2.E-06 5.6E-08 4.E-07 8.0E-03 5.6E-06 7.E-04 2.9E-06 4.E-04 6.5E-07 8.E-05
WB Study Area Wide Dieldrin 2.5E+00 ug/kg 1.6E+01 8.6E-07 1.E-05 4.4E-07 7.E-06 1.0E-07 2.E-06 5.0E-05 1.0E-05 2.E-01 5.2E-06 1.E-01 1.2E-06 2.E-02
WB Study Area Wide Heptachlor 1.8E+00 ug/kg 4.5E+00 6.2E-07 3.E-06 3.2E-07 1.E-06 7.2E-08 3.E-07 5.0E-04 7.2E-06 1.E-02 3.7E-06 7.E-03 8.4E-07 2.E-03
WB Study Area Wide Total Chlordanes 9.7E+00 ug/kg 3.5E-01 3.3E-06 1.E-06 1.7E-06 6.E-07 3.9E-07 1.E-07 5.0E-04 3.9E-05 8.E-02 2.0E-05 4.E-02 4.5E-06 9.E-03
WB Study Area Wide Total DDD 1.9E+01 ug/kg 2.4E-01 6.3E-06 2.E-06 3.3E-06 8.E-07 7.4E-07 2.E-07 5.0E-04 7.4E-05 1.E-01 3.8E-05 8.E-02 8.6E-06 2.E-02
WB Study Area Wide Total DDE 8.1E+01 ug/kg 3.4E-01 2.8E-05 9.E-06 1.4E-05 5.E-06 3.2E-06 1.E-06 5.0E-04 3.2E-04 6.E-01 1.7E-04 3.E-01 3.8E-05 8.E-02
WB Study Area Wide Total DDT 2.2E+01 ug/kg 3.4E-01 7.4E-06 3.E-06 3.8E-06 1.E-06 8.6E-07 3.E-07 5.0E-04 8.6E-05 2.E-01 4.5E-05 9.E-02 1.0E-05 2.E-02
WB Study Area Wide Total Endosulfan 1.1E+00 ug/kg -- 3.8E-07 -- 1.9E-07 -- 4.4E-08 -- 6.0E-03 4.4E-06 7.E-04 2.3E-06 4.E-04 5.1E-07 9.E-05

Exposure Point Total 5.E-04 2.E-04 5.E-05
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 7.0E+00 mg/kg -- 2.4E-03 -- 1.2E-03 -- 2.8E-04 -- 1.0E+00 2.8E-02 3.E-02 1.5E-02 1.E-02 3.3E-03 3.E-03
F FZ: RM 3-6 Arsenic, inorganic 1.3E-02 mg/kg 1.5E+00 4.5E-06 7.E-06 2.3E-06 3.E-06 5.2E-07 8.E-07 3.0E-04 5.2E-05 2.E-01 2.7E-05 9.E-02 6.1E-06 2.E-02
F FZ: RM 3-6 Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F FZ: RM 3-6 Chromium 2.8E-01 mg/kg -- 9.6E-05 -- 5.0E-05 -- 1.1E-05 -- 1.5E+00 1.1E-03 7.E-04 5.8E-04 4.E-04 1.3E-04 9.E-05
F FZ: RM 3-6 Copper 1.8E-01 mg/kg -- 6.3E-05 -- 3.3E-05 -- 7.4E-06 -- 4.0E-02 7.4E-04 2.E-02 3.8E-04 1.E-02 8.6E-05 2.E-03
F FZ: RM 3-6 Manganese 1.7E-01 mg/kg -- 5.8E-05 -- 3.0E-05 -- 6.7E-06 -- 1.4E-01 6.7E-04 5.E-03 3.5E-04 2.E-03 7.8E-05 6.E-04
F FZ: RM 3-6 Mercury 8.6E-02 mg/kg -- 2.9E-05 -- 1.5E-05 -- 3.4E-06 -- 1.0E-04 3.4E-04 3.E+00 1.8E-04 2.E+00 4.0E-05 4.E-01
F FZ: RM 3-6 Nickel 6.4E-02 mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3-6 Thallium 6.9E-03 mg/kg -- 2.4E-06 -- 1.2E-06 -- 2.8E-07 -- 6.6E-05 2.8E-05 4.E-01 1.4E-05 2.E-01 3.2E-06 5.E-02
F FZ: RM 3-6 Zinc 9.0E+00 mg/kg -- 3.1E-03 -- 1.6E-03 -- 3.6E-04 -- 3.0E-01 3.6E-02 1.E-01 1.9E-02 6.E-02 4.2E-03 1.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 2.3E+01 ug/kg 2.0E+00 7.7E-06 2.E-05 4.0E-06 8.E-06 9.0E-07 2.E-06 2.0E-05 9.0E-05 5.E+00 4.7E-05 2.E+00 1.1E-05 5.E-01
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 1.1E+00 ug/kg 3.5E-01 3.8E-07 1.E-07 1.9E-07 7.E-08 4.4E-08 2.E-08 5.0E-04 4.4E-06 9.E-03 2.3E-06 5.E-03 5.1E-07 1.E-03
F FZ: RM 3-6 Total DDD 2.4E+00 ug/kg 2.4E-01 8.2E-07 2.E-07 4.3E-07 1.E-07 9.6E-08 2.E-08 5.0E-04 9.6E-06 2.E-02 5.0E-06 1.E-02 1.1E-06 2.E-03
F FZ: RM 3-6 Total DDE 6.5E+00 ug/kg 3.4E-01 2.2E-06 8.E-07 1.2E-06 4.E-07 2.6E-07 9.E-08 5.0E-04 2.6E-05 5.E-02 1.3E-05 3.E-02 3.0E-06 6.E-03
F FZ: RM 3-6 Total DDT 2.0E+00 ug/kg 3.4E-01 6.9E-07 2.E-07 3.5E-07 1.E-07 8.0E-08 3.E-08 5.0E-04 8.0E-06 2.E-02 4.1E-06 8.E-03 9.3E-07 2.E-03

Exposure Point Total 2.E-05 1.E-05 3.E-06
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 4.6E+00 mg/kg -- 1.6E-03 -- 8.1E-04 -- 1.8E-04 -- 1.0E+00 1.8E-02 2.E-02 9.4E-03 9.E-03 2.1E-03 2.E-03
F FZ: RM 6-9 Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 6.2E-06 9.E-06 3.2E-06 5.E-06 7.2E-07 1.E-06 3.0E-04 7.2E-05 2.E-01 3.7E-05 1.E-01 8.4E-06 3.E-02
F FZ: RM 6-9 Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F FZ: RM 6-9 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 6-9 Copper 1.8E-01 mg/kg -- 6.3E-05 -- 3.3E-05 -- 7.4E-06 -- 4.0E-02 7.4E-04 2.E-02 3.8E-04 1.E-02 8.6E-05 2.E-03
F FZ: RM 6-9 Manganese 1.3E-01 mg/kg -- 4.4E-05 -- 2.3E-05 -- 5.1E-06 -- 1.4E-01 5.1E-04 4.E-03 2.6E-04 2.E-03 6.0E-05 4.E-04
F FZ: RM 6-9 Mercury 1.0E-01 mg/kg -- 3.5E-05 -- 1.8E-05 -- 4.0E-06 -- 1.0E-04 4.0E-04 4.E+00 2.1E-04 2.E+00 4.7E-05 5.E-01
F FZ: RM 6-9 Nickel ND mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6-9 Thallium 9.9E-03 mg/kg -- 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- 6.6E-05 4.0E-05 6.E-01 2.0E-05 3.E-01 4.6E-06 7.E-02
F FZ: RM 6-9 Zinc 8.7E+00 mg/kg -- 3.0E-03 -- 1.5E-03 -- 3.5E-04 -- 3.0E-01 3.5E-02 1.E-01 1.8E-02 6.E-02 4.1E-03 1.E-02
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 3.2E+01 ug/kg 2.0E+00 1.1E-05 2.E-05 5.7E-06 1.E-05 1.3E-06 3.E-06 2.0E-05 1.3E-04 6.E+00 6.6E-05 3.E+00 1.5E-05 7.E-01
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TABLE 5-154
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Cancer Risk Calculationsb

Ingestion Rate: 31 g/day

F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND ug/kg 3.5E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F FZ: RM 6-9 Total DDD 2.7E+00 ug/kg 2.4E-01 9.3E-07 2.E-07 4.8E-07 1.E-07 1.1E-07 3.E-08 5.0E-04 1.1E-05 2.E-02 5.6E-06 1.E-02 1.3E-06 3.E-03
F FZ: RM 6-9 Total DDE 7.8E+00 ug/kg 3.4E-01 2.7E-06 9.E-07 1.4E-06 5.E-07 3.1E-07 1.E-07 5.0E-04 3.1E-05 6.E-02 1.6E-05 3.E-02 3.6E-06 7.E-03
F FZ: RM 6-9 Total DDT 3.4E+00 ug/kg 3.4E-01 1.2E-06 4.E-07 6.0E-07 2.E-07 1.4E-07 5.E-08 5.0E-04 1.4E-05 3.E-02 7.0E-06 1.E-02 1.6E-06 3.E-03

Exposure Point Total 3.E-05 2.E-05 4.E-06
F Study Area Wide Metals
F Study Area Wide Aluminum 7.0E+00 mg/kg -- 2.4E-03 -- 1.2E-03 -- 2.8E-04 -- 1.0E+00 2.8E-02 3.E-02 1.5E-02 1.E-02 3.3E-03 3.E-03
F Study Area Wide Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 6.2E-06 9.E-06 3.2E-06 5.E-06 7.2E-07 1.E-06 3.0E-04 7.2E-05 2.E-01 3.7E-05 1.E-01 8.4E-06 3.E-02
F Study Area Wide Cadmium 1.0E-03 mg/kg -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 -- 1.0E-03 4.0E-06 4.E-03 2.1E-06 2.E-03 4.7E-07 5.E-04
F Study Area Wide Chromium 2.8E-01 mg/kg -- 9.6E-05 -- 5.0E-05 -- 1.1E-05 -- 1.5E+00 1.1E-03 7.E-04 5.8E-04 4.E-04 1.3E-04 9.E-05
F Study Area Wide Copper 1.8E-01 mg/kg -- 6.3E-05 -- 3.3E-05 -- 7.4E-06 -- 4.0E-02 7.4E-04 2.E-02 3.8E-04 1.E-02 8.6E-05 2.E-03
F Study Area Wide Manganese 1.7E-01 mg/kg -- 5.8E-05 -- 3.0E-05 -- 6.7E-06 -- 1.4E-01 6.7E-04 5.E-03 3.5E-04 2.E-03 7.8E-05 6.E-04
F Study Area Wide Mercury 1.0E-01 mg/kg -- 3.5E-05 -- 1.8E-05 -- 4.0E-06 -- 1.0E-04 4.0E-04 4.E+00 2.1E-04 2.E+00 4.7E-05 5.E-01
F Study Area Wide Nickel 6.4E-02 mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- --
F Study Area Wide Thallium 9.9E-03 mg/kg -- 3.4E-06 -- 1.8E-06 -- 4.0E-07 -- 6.6E-05 4.0E-05 6.E-01 2.0E-05 3.E-01 4.6E-06 7.E-02
F Study Area Wide Zinc 9.0E+00 mg/kg -- 3.1E-03 -- 1.6E-03 -- 3.6E-04 -- 3.0E-01 3.6E-02 1.E-01 1.9E-02 6.E-02 4.2E-03 1.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 3.2E+01 ug/kg 2.0E+00 1.1E-05 2.E-05 5.7E-06 1.E-05 1.3E-06 3.E-06 2.0E-05 1.3E-04 6.E+00 6.6E-05 3.E+00 1.5E-05 7.E-01
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 1.1E+00 ug/kg 3.5E-01 3.8E-07 1.E-07 1.9E-07 7.E-08 4.4E-08 2.E-08 5.0E-04 4.4E-06 9.E-03 2.3E-06 5.E-03 5.1E-07 1.E-03
F Study Area Wide Total DDD 2.7E+00 ug/kg 2.4E-01 9.3E-07 2.E-07 4.8E-07 1.E-07 1.1E-07 3.E-08 5.0E-04 1.1E-05 2.E-02 5.6E-06 1.E-02 1.3E-06 3.E-03
F Study Area Wide Total DDE 7.8E+00 ug/kg 3.4E-01 2.7E-06 9.E-07 1.4E-06 5.E-07 3.1E-07 1.E-07 5.0E-04 3.1E-05 6.E-02 1.6E-05 3.E-02 3.6E-06 7.E-03
F Study Area Wide Total DDT 3.4E+00 ug/kg 3.4E-01 1.2E-06 4.E-07 6.0E-07 2.E-07 1.4E-07 5.E-08 5.0E-04 1.4E-05 3.E-02 7.0E-06 1.E-02 1.6E-06 3.E-03

Exposure Point Total 3.E-05 2.E-05 4.E-06

Notes:
a
b Numbers presented are rounded values.  Sums calculated before rounding.
c

Abbreviations:
-- = Not applicable. mg/kg = milligrams per kilogram.
CDI = Chronic Daily Intake. ND = Not Detected in given exposure area.
DDD = Dichlorodiphenyldichloroethane. NL = Not listed.
DDE = Dichlorodiphenyldichloroethylene. PCB = Polychlorinated Biphenyls.
DDT = Dichlorodiphenyltrichloroethane. pg/g = picograms per gram.
EPC = Exposure Point Concentration. RfD = Reference Dose.
F = Fillet tissue. TEQ = Toxic Equivalents.
FZ = Fishing zone. ug/kg = micrograms per kilogram.
g/day = grams per day. WB = Whole body.
LADI = Lifetime Average Daily Intake.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 3-9 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 3-9 for this species.

Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-155
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Black Crappie  
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 7.1E+00 mg/kg -- 2.4E-03 -- 1.3E-03 -- 2.8E-04 -- 1.0E+00 2.8E-02 3.E-02 1.5E-02 1.E-02 3.3E-03 3.E-03
WB FZ: RM 3-6 Arsenic, inorganic 2.0E-02 mg/kg 1.5E+00 6.9E-06 1.E-05 3.6E-06 5.E-06 8.1E-07 1.E-06 3.0E-04 8.1E-05 3.E-01 4.2E-05 1.E-01 9.5E-06 3.E-02
WB FZ: RM 3-6 Cadmium 3.3E-03 mg/kg -- 1.1E-06 -- 5.8E-07 -- 1.3E-07 -- 1.0E-03 1.3E-05 1.E-02 6.7E-06 7.E-03 1.5E-06 2.E-03
WB FZ: RM 3-6 Copper 9.3E-01 mg/kg -- 3.2E-04 -- 1.7E-04 -- 3.7E-05 -- 4.0E-02 3.7E-03 9.E-02 1.9E-03 5.E-02 4.4E-04 1.E-02
WB FZ: RM 3-6 Lead 1.0E-02 mg/kg NL 3.5E-06 -- 1.8E-06 -- 4.1E-07 -- NL 4.1E-05 -- 2.1E-05 -- 4.8E-06 --
WB FZ: RM 3-6 Manganese 3.2E+00 mg/kg -- 1.1E-03 -- 5.6E-04 -- 1.3E-04 -- 1.4E-01 1.3E-02 9.E-02 6.5E-03 5.E-02 1.5E-03 1.E-02
WB FZ: RM 3-6 Mercury 3.5E-02 mg/kg -- 1.2E-05 -- 6.2E-06 -- 1.4E-06 -- 1.0E-04 1.4E-04 1.E+00 7.2E-05 7.E-01 1.6E-05 2.E-01
WB FZ: RM 3-6 Nickel 3.3E-01 mg/kg -- 1.1E-04 -- 5.9E-05 -- 1.3E-05 -- 2.0E-02 1.3E-03 7.E-02 6.9E-04 3.E-02 1.6E-04 8.E-03
WB FZ: RM 3-6 Thallium 7.2E-03 mg/kg -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 -- 6.6E-05 2.9E-05 4.E-01 1.5E-05 2.E-01 3.4E-06 5.E-02
WB FZ: RM 3-6 Zinc 1.5E+01 mg/kg -- 5.1E-03 -- 2.6E-03 -- 5.9E-04 -- 3.0E-01 5.9E-02 2.E-01 3.1E-02 1.E-01 6.9E-03 2.E-02
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND ND ND 8.0E-04 ND ND ND ND ND ND
WB FZ: RM 3-6 Hexachlorobutadiene 1.4E+00 ug/kg 7.8E-02 4.6E-07 4.E-08 2.4E-07 2.E-08 5.4E-08 4.E-09 1.0E-03 5.4E-06 5.E-03 2.8E-06 3.E-03 6.3E-07 6.E-04
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 8.8E+01 ug/kg 2.0E+00 3.0E-05 6.E-05 1.6E-05 3.E-05 3.5E-06 7.E-06 2.0E-05 3.5E-04 2.E+01 1.8E-04 9.E+00 4.1E-05 2.E+00
WB FZ: RM 3-6 Total PCB Congeners 1.0E+05 pg/g NA 3.6E-05 -- 1.8E-05 -- 4.2E-06 -- NA 4.2E-04 -- 2.2E-04 -- 4.9E-05 --
WB FZ: RM 3-6 Total PCBs, Adjusted 9.6E+04 pg/g 2.0E+00 3.3E-05 7.E-05 1.7E-05 3.E-05 3.8E-06 8.E-06 2.0E-05 3.8E-04 2.E+01 2.0E-04 1.E+01 4.5E-05 2.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 4.1E-10 5.E-05 2.1E-10 3.E-05 4.7E-11 6.E-06 1.0E-09 4.7E-09 5.E+00 2.4E-09 2.E+00 5.5E-10 6.E-01
WB FZ: RM 3-6 Total PCB TEQ 1.9E+00 pg/g 1.3E+05 6.5E-10 8.E-05 3.3E-10 4.E-05 7.5E-11 1.E-05 1.0E-09 7.5E-09 8.E+00 3.9E-09 4.E+00 8.8E-10 9.E-01
WB FZ: RM 3-6 Total TEQ -- -- -- -- 1.E-04 -- 7.E-05 -- 2.E-05 -- -- 1.E+01 -- 6.E+00 -- 1.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND ND ND 8.0E-03 ND ND ND ND ND ND
WB FZ: RM 3-6 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND ND ND 5.0E-05 ND ND ND ND ND ND
WB FZ: RM 3-6 Heptachlor 1.2E+00 ug/kg 4.5E+00 3.9E-07 2.E-06 2.0E-07 9.E-07 4.6E-08 2.E-07 5.0E-04 4.6E-06 9.E-03 2.4E-06 5.E-03 5.4E-07 1.E-03
WB FZ: RM 3-6 Total Chlordanes 9.6E+00 ug/kg 3.5E-01 3.3E-06 1.E-06 1.7E-06 6.E-07 3.8E-07 1.E-07 5.0E-04 3.8E-05 8.E-02 2.0E-05 4.E-02 4.5E-06 9.E-03
WB FZ: RM 3-6 Total DDD 9.5E+00 ug/kg 2.4E-01 3.2E-06 8.E-07 1.7E-06 4.E-07 3.8E-07 9.E-08 5.0E-04 3.8E-05 8.E-02 2.0E-05 4.E-02 4.4E-06 9.E-03
WB FZ: RM 3-6 Total DDE 3.8E+01 ug/kg 3.4E-01 1.3E-05 4.E-06 6.6E-06 2.E-06 1.5E-06 5.E-07 5.0E-04 1.5E-04 3.E-01 7.8E-05 2.E-01 1.8E-05 4.E-02
WB FZ: RM 3-6 Total DDT 1.4E+01 ug/kg 3.4E-01 4.9E-06 2.E-06 2.5E-06 9.E-07 5.7E-07 2.E-07 5.0E-04 5.7E-05 1.E-01 2.9E-05 6.E-02 6.6E-06 1.E-02
WB FZ: RM 3-6 Total Endosulfan 8.0E-01 ug/kg -- 2.7E-07 -- 1.4E-07 -- 3.2E-08 -- 6.0E-03 3.2E-06 5.E-04 1.7E-06 3.E-04 3.7E-07 6.E-05

Exposure Point Totalc 2.E-04 1.E-04 3.E-05
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 3.8E+01 mg/kg -- 1.3E-02 -- 6.7E-03 -- 1.5E-03 -- 1.0E+00 1.5E-01 2.E-01 7.8E-02 8.E-02 1.8E-02 2.E-02
WB FZ: RM 6-9 Arsenic, inorganic 3.6E-02 mg/kg 1.5E+00 1.2E-05 2.E-05 6.3E-06 9.E-06 1.4E-06 2.E-06 3.0E-04 1.4E-04 5.E-01 7.3E-05 2.E-01 1.7E-05 6.E-02
WB FZ: RM 6-9 Cadmium 4.5E-03 mg/kg -- 1.5E-06 -- 8.0E-07 -- 1.8E-07 -- 1.0E-03 1.8E-05 2.E-02 9.3E-06 9.E-03 2.1E-06 2.E-03
WB FZ: RM 6-9 Copper 7.0E-01 mg/kg -- 2.4E-04 -- 1.2E-04 -- 2.8E-05 -- 4.0E-02 2.8E-03 7.E-02 1.5E-03 4.E-02 3.3E-04 8.E-03
WB FZ: RM 6-9 Lead ND mg/kg NL ND ND ND ND ND ND NL ND ND ND ND ND ND
WB FZ: RM 6-9 Manganese 3.1E+00 mg/kg -- 1.1E-03 -- 5.5E-04 -- 1.2E-04 -- 1.4E-01 1.2E-02 9.E-02 6.4E-03 5.E-02 1.4E-03 1.E-02
WB FZ: RM 6-9 Mercury 4.4E-02 mg/kg -- 1.5E-05 -- 7.8E-06 -- 1.8E-06 -- 1.0E-04 1.8E-04 2.E+00 9.1E-05 9.E-01 2.1E-05 2.E-01
WB FZ: RM 6-9 Nickel 3.5E-01 mg/kg -- 1.2E-04 -- 6.2E-05 -- 1.4E-05 -- 2.0E-02 1.4E-03 7.E-02 7.3E-04 4.E-02 1.6E-04 8.E-03
WB FZ: RM 6-9 Thallium 1.4E-02 mg/kg -- 5.0E-06 -- 2.6E-06 -- 5.8E-07 -- 6.6E-05 5.8E-05 9.E-01 3.0E-05 5.E-01 6.7E-06 1.E-01
WB FZ: RM 6-9 Zinc 1.6E+01 mg/kg -- 5.5E-03 -- 2.8E-03 -- 6.4E-04 -- 3.0E-01 6.4E-02 2.E-01 3.3E-02 1.E-01 7.4E-03 2.E-02

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Cancer Risk Calculationsb

Ingestion Rate: 31 g/day
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Appendix F: BHHRA
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TABLE 5-155
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Black Crappie  
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Cancer Risk Calculationsb

Ingestion Rate: 31 g/day

WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 6.9E+00 ug/kg 1.6E+00 2.4E-06 4.E-06 1.2E-06 2.E-06 2.8E-07 4.E-07 8.0E-04 2.8E-05 3.E-02 1.4E-05 2.E-02 3.2E-06 4.E-03
WB FZ: RM 6-9 Hexachlorobutadiene 1.4E+00 ug/kg 7.8E-02 4.8E-07 4.E-08 2.5E-07 2.E-08 5.6E-08 4.E-09 1.0E-03 5.6E-06 6.E-03 2.9E-06 3.E-03 6.5E-07 7.E-04
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 1.8E+02 ug/kg 2.0E+00 6.2E-05 1.E-04 3.2E-05 6.E-05 7.2E-06 1.E-05 2.0E-05 7.2E-04 4.E+01 3.7E-04 2.E+01 8.4E-05 4.E+00
WB FZ: RM 6-9 Total PCB Congeners 2.2E+05 pg/g NA 7.7E-05 -- 4.0E-05 -- 9.0E-06 -- NA 9.0E-04 -- 4.6E-04 -- 1.0E-04 --
WB FZ: RM 6-9 Total PCBs, Adjusted 2.1E+05 pg/g 2.0E+00 7.1E-05 1.E-04 3.7E-05 7.E-05 8.3E-06 2.E-05 2.0E-05 8.3E-04 4.E+01 4.3E-04 2.E+01 9.7E-05 5.E+00
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 4.0E-10 5.E-05 2.1E-10 3.E-05 4.7E-11 6.E-06 1.0E-09 4.7E-09 5.E+00 2.4E-09 2.E+00 5.5E-10 5.E-01
WB FZ: RM 6-9 Total PCB TEQ 2.4E+00 pg/g 1.3E+05 8.4E-10 1.E-04 4.3E-10 6.E-05 9.8E-11 1.E-05 1.0E-09 9.8E-09 1.E+01 5.1E-09 5.E+00 1.1E-09 1.E+00
WB FZ: RM 6-9 Total TEQ -- -- -- -- 2.E-04 -- 8.E-05 -- 2.E-05 -- -- 1.E+01 -- 7.E+00 -- 2.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 9.5E-01 ug/kg 6.3E+00 3.3E-07 2.E-06 1.7E-07 1.E-06 3.8E-08 2.E-07 8.0E-03 3.8E-06 5.E-04 2.0E-06 2.E-04 4.4E-07 6.E-05
WB FZ: RM 6-9 Dieldrin 2.5E+00 ug/kg 1.6E+01 8.6E-07 1.E-05 4.4E-07 7.E-06 1.0E-07 2.E-06 5.0E-05 1.0E-05 2.E-01 5.2E-06 1.E-01 1.2E-06 2.E-02
WB FZ: RM 6-9 Heptachlor ND ug/kg 4.5E+00 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
WB FZ: RM 6-9 Total Chlordanes 5.5E+00 ug/kg 3.5E-01 1.9E-06 7.E-07 9.7E-07 3.E-07 2.2E-07 8.E-08 5.0E-04 2.2E-05 4.E-02 1.1E-05 2.E-02 2.5E-06 5.E-03
WB FZ: RM 6-9 Total DDD 1.5E+01 ug/kg 2.4E-01 5.1E-06 1.E-06 2.6E-06 6.E-07 5.9E-07 1.E-07 5.0E-04 5.9E-05 1.E-01 3.0E-05 6.E-02 6.9E-06 1.E-02
WB FZ: RM 6-9 Total DDE 7.4E+01 ug/kg 3.4E-01 2.5E-05 9.E-06 1.3E-05 4.E-06 3.0E-06 1.E-06 5.0E-04 3.0E-04 6.E-01 1.5E-04 3.E-01 3.4E-05 7.E-02
WB FZ: RM 6-9 Total DDT 1.3E+01 ug/kg 3.4E-01 4.3E-06 1.E-06 2.2E-06 8.E-07 5.0E-07 2.E-07 5.0E-04 5.0E-05 1.E-01 2.6E-05 5.E-02 5.8E-06 1.E-02
WB FZ: RM 6-9 Total Endosulfan ND ug/kg -- ND ND ND ND ND ND 6.0E-03 ND ND ND ND ND ND

Exposure Point Total 4.E-04 2.E-04 4.E-05
WB Study Area Wide Metals
WB Study Area Wide Aluminum 2.2E+01 mg/kg -- 7.7E-03 -- 4.0E-03 -- 9.0E-04 -- 1.0E+00 9.0E-02 9.E-02 4.6E-02 5.E-02 1.0E-02 1.E-02
WB Study Area Wide Arsenic, inorganic 2.8E-02 mg/kg 1.5E+00 9.6E-06 1.E-05 4.9E-06 7.E-06 1.1E-06 2.E-06 3.0E-04 1.1E-04 4.E-01 5.8E-05 2.E-01 1.3E-05 4.E-02
WB Study Area Wide Cadmium 3.9E-03 mg/kg -- 1.3E-06 -- 6.9E-07 -- 1.6E-07 -- 1.0E-03 1.6E-05 2.E-02 8.0E-06 8.E-03 1.8E-06 2.E-03
WB Study Area Wide Copper 8.2E-01 mg/kg -- 2.8E-04 -- 1.5E-04 -- 3.3E-05 -- 4.0E-02 3.3E-03 8.E-02 1.7E-03 4.E-02 3.8E-04 1.E-02
WB Study Area Wide Lead 6.6E-03 mg/kg NL 2.3E-06 -- 1.2E-06 -- 2.7E-07 -- NL 2.7E-05 -- 1.4E-05 -- 3.1E-06 --
WB Study Area Wide Manganese 3.1E+00 mg/kg -- 1.1E-03 -- 5.5E-04 -- 1.2E-04 -- 1.4E-01 1.2E-02 9.E-02 6.4E-03 5.E-02 1.5E-03 1.E-02
WB Study Area Wide Mercury 3.9E-02 mg/kg -- 1.4E-05 -- 7.0E-06 -- 1.6E-06 -- 1.0E-04 1.6E-04 2.E+00 8.1E-05 8.E-01 1.8E-05 2.E-01
WB Study Area Wide Nickel 3.4E-01 mg/kg -- 1.2E-04 -- 6.1E-05 -- 1.4E-05 -- 2.0E-02 1.4E-03 7.E-02 7.1E-04 4.E-02 1.6E-04 8.E-03
WB Study Area Wide Thallium 1.1E-02 mg/kg -- 3.7E-06 -- 1.9E-06 -- 4.3E-07 -- 6.6E-05 4.3E-05 7.E-01 2.2E-05 3.E-01 5.1E-06 8.E-02
WB Study Area Wide Zinc 1.5E+01 mg/kg -- 5.3E-03 -- 2.7E-03 -- 6.2E-04 -- 3.0E-01 6.2E-02 2.E-01 3.2E-02 1.E-01 7.2E-03 2.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 3.7E+00 ug/kg 1.6E+00 1.3E-06 2.E-06 6.6E-07 1.E-06 1.5E-07 2.E-07 8.0E-04 1.5E-05 2.E-02 7.7E-06 1.E-02 1.7E-06 2.E-03
WB Study Area Wide Hexachlorobutadiene 1.4E+00 ug/kg 7.8E-02 4.7E-07 4.E-08 2.4E-07 2.E-08 5.5E-08 4.E-09 1.0E-03 5.5E-06 6.E-03 2.8E-06 3.E-03 6.4E-07 6.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.3E+02 ug/kg 2.0E+00 4.6E-05 9.E-05 2.4E-05 5.E-05 5.3E-06 1.E-05 2.0E-05 5.3E-04 3.E+01 2.8E-04 1.E+01 6.2E-05 3.E+00
WB Study Area Wide Total PCB Congeners 1.6E+05 pg/g NA 5.6E-05 -- 2.9E-05 -- 6.6E-06 -- NA 6.6E-04 -- 3.4E-04 -- 7.7E-05 --
WB Study Area Wide Total PCBs, Adjusted 1.5E+05 pg/g 2.0E+00 5.2E-05 1.E-04 2.7E-05 5.E-05 6.1E-06 1.E-05 2.0E-05 6.1E-04 3.E+01 3.1E-04 2.E+01 7.1E-05 4.E+00
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 4.0E-10 5.E-05 2.1E-10 3.E-05 4.7E-11 6.E-06 1.0E-09 4.7E-09 5.E+00 2.4E-09 2.E+00 5.5E-10 6.E-01
WB Study Area Wide Total PCB TEQ 2.2E+00 pg/g 1.3E+05 7.4E-10 1.E-04 3.8E-10 5.E-05 8.7E-11 1.E-05 1.0E-09 8.7E-09 9.E+00 4.5E-09 4.E+00 1.0E-09 1.E+00
WB Study Area Wide Total TEQ -- -- -- -- 1.E-04 -- 8.E-05 -- 2.E-05 -- -- 1.E+01 -- 7.E+00 -- 2.E+00
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TABLE 5-155
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Black Crappie  
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Cancer Risk Calculationsb

Ingestion Rate: 31 g/day

WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 7.3E-01 ug/kg 6.3E+00 2.5E-07 2.E-06 1.3E-07 8.E-07 2.9E-08 2.E-07 8.0E-03 2.9E-06 4.E-04 1.5E-06 2.E-04 3.4E-07 4.E-05
WB Study Area Wide Dieldrin 1.5E+00 ug/kg 1.6E+01 5.0E-07 8.E-06 2.6E-07 4.E-06 5.8E-08 9.E-07 5.0E-05 5.8E-06 1.E-01 3.0E-06 6.E-02 6.8E-07 1.E-02
WB Study Area Wide Heptachlor 8.6E-01 ug/kg 4.5E+00 3.0E-07 1.E-06 1.5E-07 7.E-07 3.5E-08 2.E-07 5.0E-04 3.5E-06 7.E-03 1.8E-06 4.E-03 4.0E-07 8.E-04
WB Study Area Wide Total Chlordanes 7.5E+00 ug/kg 3.5E-01 2.6E-06 9.E-07 1.3E-06 5.E-07 3.0E-07 1.E-07 5.0E-04 3.0E-05 6.E-02 1.6E-05 3.E-02 3.5E-06 7.E-03
WB Study Area Wide Total DDD 1.2E+01 ug/kg 2.4E-01 4.1E-06 1.E-06 2.1E-06 5.E-07 4.8E-07 1.E-07 5.0E-04 4.8E-05 1.E-01 2.5E-05 5.E-02 5.6E-06 1.E-02
WB Study Area Wide Total DDE 5.6E+01 ug/kg 3.4E-01 1.9E-05 6.E-06 9.9E-06 3.E-06 2.2E-06 8.E-07 5.0E-04 2.2E-04 4.E-01 1.1E-04 2.E-01 2.6E-05 5.E-02
WB Study Area Wide Total DDT 1.3E+01 ug/kg 3.4E-01 4.6E-06 2.E-06 2.4E-06 8.E-07 5.3E-07 2.E-07 5.0E-04 5.3E-05 1.E-01 2.8E-05 6.E-02 6.2E-06 1.E-02
WB Study Area Wide Total Endosulfan 7.0E-01 ug/kg -- 2.4E-07 -- 1.2E-07 -- 2.8E-08 -- 6.0E-03 2.8E-06 5.E-04 1.4E-06 2.E-04 3.3E-07 5.E-05

Exposure Point Total 3.E-04 2.E-04 3.E-05
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 6.7E+00 mg/kg -- 2.3E-03 -- 1.2E-03 -- 2.7E-04 -- 1.0E+00 2.7E-02 3.E-02 1.4E-02 1.E-02 3.1E-03 3.E-03
F FZ: RM 3-6 Arsenic, inorganic 1.2E-02 mg/kg 1.5E+00 3.9E-06 6.E-06 2.0E-06 3.E-06 4.6E-07 7.E-07 3.0E-04 4.6E-05 2.E-01 2.4E-05 8.E-02 5.4E-06 2.E-02
F FZ: RM 3-6 Cadmium 7.5E-04 mg/kg -- 2.6E-07 -- 1.3E-07 -- 3.0E-08 -- 1.0E-03 3.0E-06 3.E-03 1.6E-06 2.E-03 3.5E-07 4.E-04
F FZ: RM 3-6 Chromium 2.1E-01 mg/kg -- 7.2E-05 -- 3.7E-05 -- 8.4E-06 -- 1.5E+00 8.4E-04 6.E-04 4.3E-04 3.E-04 9.8E-05 7.E-05
F FZ: RM 3-6 Copper 1.8E-01 mg/kg -- 6.0E-05 -- 3.1E-05 -- 7.0E-06 -- 4.0E-02 7.0E-04 2.E-02 3.6E-04 9.E-03 8.2E-05 2.E-03
F FZ: RM 3-6 Manganese 1.6E-01 mg/kg -- 5.3E-05 -- 2.7E-05 -- 6.2E-06 -- 1.4E-01 6.2E-04 4.E-03 3.2E-04 2.E-03 7.2E-05 5.E-04
F FZ: RM 3-6 Mercury 7.7E-02 mg/kg -- 2.6E-05 -- 1.4E-05 -- 3.1E-06 -- 1.0E-04 3.1E-04 3.E+00 1.6E-04 2.E+00 3.6E-05 4.E-01
F FZ: RM 3-6 Nickel 6.1E-02 mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 3-6 Thallium 5.8E-03 mg/kg -- 2.0E-06 -- 1.0E-06 -- 2.3E-07 -- 6.6E-05 2.3E-05 3.E-01 1.2E-05 2.E-01 2.7E-06 4.E-02
F FZ: RM 3-6 Zinc 8.2E+00 mg/kg -- 2.8E-03 -- 1.5E-03 -- 3.3E-04 -- 3.0E-01 3.3E-02 1.E-01 1.7E-02 6.E-02 3.8E-03 1.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 2.2E+01 ug/kg 2.0E+00 7.7E-06 2.E-05 4.0E-06 8.E-06 9.0E-07 2.E-06 2.0E-05 9.0E-05 4.E+00 4.6E-05 2.E+00 1.0E-05 5.E-01
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 8.0E-01 ug/kg 3.5E-01 2.7E-07 1.E-07 1.4E-07 5.E-08 3.2E-08 1.E-08 5.0E-04 3.2E-06 6.E-03 1.7E-06 3.E-03 3.7E-07 7.E-04
F FZ: RM 3-6 Total DDD 2.1E+00 ug/kg 2.4E-01 7.2E-07 2.E-07 3.7E-07 9.E-08 8.4E-08 2.E-08 5.0E-04 8.4E-06 2.E-02 4.3E-06 9.E-03 9.8E-07 2.E-03
F FZ: RM 3-6 Total DDE 6.0E+00 ug/kg 3.4E-01 2.1E-06 7.E-07 1.1E-06 4.E-07 2.4E-07 8.E-08 5.0E-04 2.4E-05 5.E-02 1.2E-05 2.E-02 2.8E-06 6.E-03
F FZ: RM 3-6 Total DDT 2.0E+00 ug/kg 3.4E-01 6.9E-07 2.E-07 3.5E-07 1.E-07 8.0E-08 3.E-08 5.0E-04 8.0E-06 2.E-02 4.1E-06 8.E-03 9.3E-07 2.E-03

Exposure Point Total 2.E-05 1.E-05 3.E-06
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 3.8E+00 mg/kg -- 1.3E-03 -- 6.7E-04 -- 1.5E-04 -- 1.0E+00 1.5E-02 2.E-02 7.9E-03 8.E-03 1.8E-03 2.E-03
F FZ: RM 6-9 Arsenic, inorganic 1.7E-02 mg/kg 1.5E+00 5.7E-06 8.E-06 2.9E-06 4.E-06 6.6E-07 1.E-06 3.0E-04 6.6E-05 2.E-01 3.4E-05 1.E-01 7.7E-06 3.E-02
F FZ: RM 6-9 Cadmium 7.5E-04 mg/kg -- 2.6E-07 -- 1.3E-07 -- 3.0E-08 -- 1.0E-03 3.0E-06 3.E-03 1.6E-06 2.E-03 3.5E-07 4.E-04
F FZ: RM 6-9 Chromium ND mg/kg -- ND ND ND ND ND ND 1.5E+00 ND ND ND ND ND ND
F FZ: RM 6-9 Copper 1.8E-01 mg/kg -- 6.2E-05 -- 3.2E-05 -- 7.2E-06 -- 4.0E-02 7.2E-04 2.E-02 3.7E-04 9.E-03 8.4E-05 2.E-03
F FZ: RM 6-9 Manganese 1.1E-01 mg/kg -- 3.6E-05 -- 1.9E-05 -- 4.2E-06 -- 1.4E-01 4.2E-04 3.E-03 2.2E-04 2.E-03 4.9E-05 4.E-04
F FZ: RM 6-9 Mercury 9.6E-02 mg/kg -- 3.3E-05 -- 1.7E-05 -- 3.8E-06 -- 1.0E-04 3.8E-04 4.E+00 2.0E-04 2.E+00 4.5E-05 4.E-01
F FZ: RM 6-9 Nickel ND mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- --
F FZ: RM 6-9 Thallium 8.5E-03 mg/kg -- 2.9E-06 -- 1.5E-06 -- 3.4E-07 -- 6.6E-05 3.4E-05 5.E-01 1.7E-05 3.E-01 3.9E-06 6.E-02
F FZ: RM 6-9 Zinc 8.2E+00 mg/kg -- 2.8E-03 -- 1.5E-03 -- 3.3E-04 -- 3.0E-01 3.3E-02 1.E-01 1.7E-02 6.E-02 3.8E-03 1.E-02
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 2.6E+01 ug/kg 2.0E+00 8.8E-06 2.E-05 4.6E-06 9.E-06 1.0E-06 2.E-06 2.0E-05 1.0E-04 5.E+00 5.3E-05 3.E+00 1.2E-05 6.E-01
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TABLE 5-155
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Single-Species Diet, Black Crappie  
Mean Exposure Scenario  

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC

Oral RfD
mg/kg-day

Ingestion Rate: 60 g/dayChemical of
Potential Concerna

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor

(mg/kg-day)-1

Noncancer Hazard Quotient Calculationsb

Ingestion Rate: 60 g/day Ingestion Rate: 7 g/day

Cancer Risk Calculationsb

Ingestion Rate: 31 g/day

F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND ug/kg 3.5E-01 ND ND ND ND ND ND 5.0E-04 ND ND ND ND ND ND
F FZ: RM 6-9 Total DDD 2.4E+00 ug/kg 2.4E-01 8.1E-07 2.E-07 4.2E-07 1.E-07 9.4E-08 2.E-08 5.0E-04 9.4E-06 2.E-02 4.9E-06 1.E-02 1.1E-06 2.E-03
F FZ: RM 6-9 Total DDE 7.5E+00 ug/kg 3.4E-01 2.6E-06 9.E-07 1.3E-06 4.E-07 3.0E-07 1.E-07 5.0E-04 3.0E-05 6.E-02 1.5E-05 3.E-02 3.5E-06 7.E-03
F FZ: RM 6-9 Total DDT 3.3E+00 ug/kg 3.4E-01 1.1E-06 4.E-07 5.8E-07 2.E-07 1.3E-07 4.E-08 5.0E-04 1.3E-05 3.E-02 6.8E-06 1.E-02 1.5E-06 3.E-03

Exposure Point Total 3.E-05 1.E-05 3.E-06
F Study Area Wide Metals
F Study Area Wide Aluminum 5.2E+00 mg/kg -- 1.8E-03 -- 9.3E-04 -- 2.1E-04 -- 1.0E+00 2.1E-02 2.E-02 1.1E-02 1.E-02 2.4E-03 2.E-03
F Study Area Wide Arsenic, inorganic 1.4E-02 mg/kg 1.5E+00 4.8E-06 7.E-06 2.5E-06 4.E-06 5.6E-07 8.E-07 3.0E-04 5.6E-05 2.E-01 2.9E-05 1.E-01 6.5E-06 2.E-02
F Study Area Wide Cadmium 7.5E-04 mg/kg -- 2.6E-07 -- 1.3E-07 -- 3.0E-08 -- 1.0E-03 3.0E-06 3.E-03 1.6E-06 2.E-03 3.5E-07 4.E-04
F Study Area Wide Chromium 1.2E-01 mg/kg -- 4.1E-05 -- 2.1E-05 -- 4.8E-06 -- 1.5E+00 4.8E-04 3.E-04 2.5E-04 2.E-04 5.6E-05 4.E-05
F Study Area Wide Copper 1.8E-01 mg/kg -- 6.1E-05 -- 3.2E-05 -- 7.1E-06 -- 4.0E-02 7.1E-04 2.E-02 3.7E-04 9.E-03 8.3E-05 2.E-03
F Study Area Wide Manganese 1.3E-01 mg/kg -- 4.5E-05 -- 2.3E-05 -- 5.2E-06 -- 1.4E-01 5.2E-04 4.E-03 2.7E-04 2.E-03 6.1E-05 4.E-04
F Study Area Wide Mercury 8.6E-02 mg/kg -- 2.9E-05 -- 1.5E-05 -- 3.4E-06 -- 1.0E-04 3.4E-04 3.E+00 1.8E-04 2.E+00 4.0E-05 4.E-01
F Study Area Wide Nickel 3.1E-02 mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- --
F Study Area Wide Thallium 7.1E-03 mg/kg -- 2.4E-06 -- 1.3E-06 -- 2.8E-07 -- 6.6E-05 2.8E-05 4.E-01 1.5E-05 2.E-01 3.3E-06 5.E-02
F Study Area Wide Zinc 8.2E+00 mg/kg -- 2.8E-03 -- 1.5E-03 -- 3.3E-04 -- 3.0E-01 3.3E-02 1.E-01 1.7E-02 6.E-02 3.8E-03 1.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 2.4E+01 ug/kg 2.0E+00 8.3E-06 2.E-05 4.3E-06 9.E-06 9.6E-07 2.E-06 2.0E-05 9.6E-05 5.E+00 5.0E-05 2.E+00 1.1E-05 6.E-01
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 6.5E-01 ug/kg 3.5E-01 2.2E-07 8.E-08 1.2E-07 4.E-08 2.6E-08 9.E-09 5.0E-04 2.6E-06 5.E-03 1.3E-06 3.E-03 3.0E-07 6.E-04
F Study Area Wide Total DDD 2.2E+00 ug/kg 2.4E-01 7.6E-07 2.E-07 3.9E-07 9.E-08 8.9E-08 2.E-08 5.0E-04 8.9E-06 2.E-02 4.6E-06 9.E-03 1.0E-06 2.E-03
F Study Area Wide Total DDE 6.7E+00 ug/kg 3.4E-01 2.3E-06 8.E-07 1.2E-06 4.E-07 2.7E-07 9.E-08 5.0E-04 2.7E-05 5.E-02 1.4E-05 3.E-02 3.1E-06 6.E-03
F Study Area Wide Total DDT 2.7E+00 ug/kg 3.4E-01 9.1E-07 3.E-07 4.7E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.1E-05 2.E-02 5.5E-06 1.E-02 1.2E-06 2.E-03

Exposure Point Total 3.E-05 1.E-05 3.E-06

Notes:
a
b Numbers presented are rounded values.  Sums calculated before rounding.
c

Abbreviations:
-- = Not applicable. mg/kg = milligrams per kilogram.
CDI = Chronic Daily Intake. ND = Not Detected in given exposure area.
DDD = Dichlorodiphenyldichloroethane. NL = Not listed.
DDE = Dichlorodiphenyldichloroethylene. PCB = Polychlorinated Biphenyls.
DDT = Dichlorodiphenyltrichloroethane. pg/g = picograms per gram.
EPC = Exposure Point Concentration. RfD = Reference Dose.
F = Fillet tissue. TEQ = Toxic Equivalents.
FZ = Fishing zone. ug/kg = micrograms per kilogram.
g/day = grams per day. WB = Whole body.
LADI = Lifetime Average Daily Intake.

Chemicals listed for whole body exposure are analytes detected in whole body tissue samples from RM 3-9 for this species.  Chemicals listed for fillet exposure are analytes detected in Study Area wide fillet tissue samples from RM 3-9 for this species.

Cumulative risk sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE5-156.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 4.E-03 4.E-03
WB FZ: RM 3-6 Arsenic, inorganic 3.E-02 3.E-02
WB FZ: RM 3-6 Cadmium 2.E-03 2.E-03
WB FZ: RM 3-6 Copper 1.E-02 1.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 1.E-02 1.E-02
WB FZ: RM 3-6 Mercury 2.E-01 2.E-01
WB FZ: RM 3-6 Nickel 8.E-03 8.E-03
WB FZ: RM 3-6 Thallium 6.E-02 6.E-02 6.E-02
WB FZ: RM 3-6 Zinc 2.E-02 2.E-02
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND
WB FZ: RM 3-6 Hexachlorobutadiene 7.E-04 7.E-04
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 2.E+00 2.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 2.E+00 2.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 6.E-01 6.E-01
WB FZ: RM 3-6 Total PCB TEQ 1.E+00 1.E+00
WB FZ: RM 3-6 Total TEQ 2.E+00 2.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3-6 Dieldrin ND
WB FZ: RM 3-6 Heptachlor 2.E-03 2.E-03
WB FZ: RM 3-6 Total Chlordanes 9.E-03 9.E-03
WB FZ: RM 3-6 Total DDD 1.E-02 1.E-02
WB FZ: RM 3-6 Total DDE 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDT 1.E-02 1.E-02
WB FZ: RM 3-6 Total Endosulfan 9.E-05 9.E-05 9.E-05 9.E-05

Exposure Point Totalb 8.E-02 3.E-02 2.E-03 1.E-02 2.E-01 8.E-03 1.E-01 2.E+00 2.E+00
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 3.E-02 3.E-02

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern
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TABLE5-156.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB FZ: RM 6-9 Arsenic, inorganic 7.E-02 7.E-02
WB FZ: RM 6-9 Cadmium 3.E-03 3.E-03
WB FZ: RM 6-9 Copper 8.E-03 8.E-03
WB FZ: RM 6-9 Lead ND
WB FZ: RM 6-9 Manganese 1.E-02 1.E-02
WB FZ: RM 6-9 Mercury 2.E-01 2.E-01
WB FZ: RM 6-9 Nickel 8.E-03 8.E-03
WB FZ: RM 6-9 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 6-9 Zinc 3.E-02 3.E-02
WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 5.E-03 5.E-03
WB FZ: RM 6-9 Hexachlorobutadiene 1.E-03 1.E-03
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 6.E+00 6.E+00
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 7.E+00 7.E+00
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 6.E-01 6.E-01
WB FZ: RM 6-9 Total PCB TEQ 2.E+00 2.E+00
WB FZ: RM 6-9 Total TEQ 2.E+00 2.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 8.E-05 8.E-05
WB FZ: RM 6-9 Dieldrin 2.E-02 2.E-02
WB FZ: RM 6-9 Heptachlor ND
WB FZ: RM 6-9 Total Chlordanes 6.E-03 6.E-03
WB FZ: RM 6-9 Total DDD 2.E-02 2.E-02
WB FZ: RM 6-9 Total DDE 8.E-02 8.E-02
WB FZ: RM 6-9 Total DDT 2.E-02 2.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 1.E-01 7.E-02 4.E-03 8.E-03 2.E-01 8.E-03 3.E-01 7.E+00 2.E+00
WB Study Area Wide Metals
WB Study Area Wide Aluminum 3.E-02 3.E-02
WB Study Area Wide Arsenic, inorganic 7.E-02 7.E-02
WB Study Area Wide Cadmium 3.E-03 3.E-03
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TABLE5-156.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB Study Area Wide Copper 1.E-02 1.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-02 1.E-02
WB Study Area Wide Mercury 2.E-01 2.E-01
WB Study Area Wide Nickel 8.E-03 8.E-03
WB Study Area Wide Thallium 1.E-01 1.E-01 1.E-01
WB Study Area Wide Zinc 3.E-02 3.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 5.E-03 5.E-03
WB Study Area Wide Hexachlorobutadiene 1.E-03 1.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 6.E+00 6.E+00
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 7.E+00 7.E+00
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 6.E-01 6.E-01
WB Study Area Wide Total PCB TEQ 2.E+00 2.E+00
WB Study Area Wide Total TEQ 2.E+00 2.E+00
WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 8.E-05 8.E-05
WB Study Area Wide Dieldrin 2.E-02 2.E-02
WB Study Area Wide Heptachlor 2.E-03 2.E-03
WB Study Area Wide Total Chlordanes 9.E-03 9.E-03
WB Study Area Wide Total DDD 2.E-02 2.E-02
WB Study Area Wide Total DDE 8.E-02 8.E-02
WB Study Area Wide Total DDT 2.E-02 2.E-02
WB Study Area Wide Total Endosulfan 9.E-05 9.E-05 9.E-05 9.E-05

Exposure Point Total 1.E-01 7.E-02 4.E-03 1.E-02 2.E-01 8.E-03 3.E-01 7.E+00 2.E+00
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 3.E-03 3.E-03
F FZ: RM 3-6 Arsenic, inorganic 2.E-02 2.E-02
F FZ: RM 3-6 Cadmium 5.E-04 5.E-04
F FZ: RM 3-6 Chromium 9.E-05
F FZ: RM 3-6 Copper 2.E-03 2.E-03
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TABLE5-156.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 3-6 Manganese 6.E-04 6.E-04
F FZ: RM 3-6 Mercury 4.E-01 4.E-01
F FZ: RM 3-6 Nickel --
F FZ: RM 3-6 Thallium 5.E-02 5.E-02 5.E-02
F FZ: RM 3-6 Zinc 1.E-02 1.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 5.E-01 5.E-01
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 1.E-03 1.E-03
F FZ: RM 3-6 Total DDD 2.E-03 2.E-03
F FZ: RM 3-6 Total DDE 6.E-03 6.E-03
F FZ: RM 3-6 Total DDT 2.E-03 2.E-03

Exposure Point Total 6.E-02 2.E-02 5.E-04 2.E-03 4.E-01 6.E-02 5.E-01
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 2.E-03 2.E-03
F FZ: RM 6-9 Arsenic, inorganic 3.E-02 3.E-02
F FZ: RM 6-9 Cadmium 5.E-04 5.E-04
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 2.E-03 2.E-03
F FZ: RM 6-9 Manganese 4.E-04 4.E-04
F FZ: RM 6-9 Mercury 5.E-01 5.E-01
F FZ: RM 6-9 Nickel --
F FZ: RM 6-9 Thallium 7.E-02 7.E-02 7.E-02
F FZ: RM 6-9 Zinc 1.E-02 1.E-02
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 7.E-01 7.E-01
F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND
F FZ: RM 6-9 Total DDD 3.E-03 3.E-03
F FZ: RM 6-9 Total DDE 7.E-03 7.E-03
F FZ: RM 6-9 Total DDT 3.E-03 3.E-03

Exposure Point Total 8.E-02 3.E-02 5.E-04 2.E-03 5.E-01 8.E-02 7.E-01
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TABLE5-156.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F Study Area Wide Metals
F Study Area Wide Aluminum 3.E-03 3.E-03
F Study Area Wide Arsenic, inorganic 3.E-02 3.E-02
F Study Area Wide Cadmium 5.E-04 5.E-04
F Study Area Wide Chromium 9.E-05
F Study Area Wide Copper 2.E-03 2.E-03
F Study Area Wide Manganese 6.E-04 6.E-04
F Study Area Wide Mercury 5.E-01 5.E-01
F Study Area Wide Nickel --
F Study Area Wide Thallium 7.E-02 7.E-02 7.E-02
F Study Area Wide Zinc 1.E-02 1.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 7.E-01 7.E-01
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 1.E-03 1.E-03
F Study Area Wide Total DDD 3.E-03 3.E-03
F Study Area Wide Total DDE 7.E-03 7.E-03
F Study Area Wide Total DDT 3.E-03 3.E-03

Exposure Point Total 8.E-02 3.E-02 5.E-04 2.E-03 5.E-01 8.E-02 7.E-01

Notes:
a
b

Abbreviations:
-- = Not applicable. PCB = Polychlorinated Biphenyls.
DDD = Dichlorodiphenyldichloroethane. TEQ = Toxic Equivalents.
DDE = Dichlorodiphenyldichloroethylene. WB = Whole body.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not detected in given exposure area.
NL = Not listed.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-157.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 3.E-03 3.E-03
WB FZ: RM 3-6 Arsenic, inorganic 3.E-02 3.E-02
WB FZ: RM 3-6 Cadmium 2.E-03 2.E-03
WB FZ: RM 3-6 Copper 1.E-02 1.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 1.E-02 1.E-02
WB FZ: RM 3-6 Mercury 2.E-01 2.E-01
WB FZ: RM 3-6 Nickel 8.E-03 8.E-03
WB FZ: RM 3-6 Thallium 5.E-02 5.E-02 5.E-02
WB FZ: RM 3-6 Zinc 2.E-02 2.E-02
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND
WB FZ: RM 3-6 Hexachlorobutadiene 6.E-04 6.E-04
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 2.E+00 2.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 2.E+00 2.E+00
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 6.E-01 6.E-01
WB FZ: RM 3-6 Total PCB TEQ 9.E-01 9.E-01
WB FZ: RM 3-6 Total TEQ 1.E+00 1.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3-6 Dieldrin ND
WB FZ: RM 3-6 Heptachlor 1.E-03 1.E-03
WB FZ: RM 3-6 Total Chlordanes 9.E-03 9.E-03
WB FZ: RM 3-6 Total DDD 9.E-03 9.E-03
WB FZ: RM 3-6 Total DDE 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDT 1.E-02 1.E-02
WB FZ: RM 3-6 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Totalb 7.E-02 3.E-02 2.E-03 1.E-02 2.E-01 8.E-03 1.E-01 2.E+00 1.E+00
WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 2.E-02 2.E-02
WB FZ: RM 6-9 Arsenic, inorganic 6.E-02 6.E-02

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-157.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB FZ: RM 6-9 Cadmium 2.E-03 2.E-03
WB FZ: RM 6-9 Copper 8.E-03 8.E-03
WB FZ: RM 6-9 Lead ND
WB FZ: RM 6-9 Manganese 1.E-02 1.E-02
WB FZ: RM 6-9 Mercury 2.E-01 2.E-01
WB FZ: RM 6-9 Nickel 8.E-03 8.E-03
WB FZ: RM 6-9 Thallium 1.E-01 1.E-01 1.E-01
WB FZ: RM 6-9 Zinc 2.E-02 2.E-02
WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 4.E-03 4.E-03
WB FZ: RM 6-9 Hexachlorobutadiene 7.E-04 7.E-04
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 4.E+00 4.E+00
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 5.E+00 5.E+00
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 5.E-01 5.E-01
WB FZ: RM 6-9 Total PCB TEQ 1.E+00 1.E+00
WB FZ: RM 6-9 Total TEQ 2.E+00 2.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 6.E-05 6.E-05
WB FZ: RM 6-9 Dieldrin 2.E-02 2.E-02
WB FZ: RM 6-9 Heptachlor ND
WB FZ: RM 6-9 Total Chlordanes 5.E-03 5.E-03
WB FZ: RM 6-9 Total DDD 1.E-02 1.E-02
WB FZ: RM 6-9 Total DDE 7.E-02 7.E-02
WB FZ: RM 6-9 Total DDT 1.E-02 1.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 1.E-01 6.E-02 3.E-03 8.E-03 2.E-01 8.E-03 2.E-01 5.E+00 2.E+00
WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-02 1.E-02
WB Study Area Wide Arsenic, inorganic 4.E-02 4.E-02
WB Study Area Wide Cadmium 2.E-03 2.E-03
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TABLE 5-157.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB Study Area Wide Copper 1.E-02 1.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-02 1.E-02
WB Study Area Wide Mercury 2.E-01 2.E-01
WB Study Area Wide Nickel 8.E-03 8.E-03
WB Study Area Wide Thallium 8.E-02 8.E-02 8.E-02
WB Study Area Wide Zinc 2.E-02 2.E-02
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 2.E-03 2.E-03
WB Study Area Wide Hexachlorobutadiene 6.E-04 6.E-04
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+00 3.E+00
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 4.E+00 4.E+00
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 6.E-01 6.E-01
WB Study Area Wide Total PCB TEQ 1.E+00 1.E+00
WB Study Area Wide Total TEQ 2.E+00 2.E+00
WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 4.E-05 4.E-05
WB Study Area Wide Dieldrin 1.E-02 1.E-02
WB Study Area Wide Heptachlor 8.E-04 8.E-04
WB Study Area Wide Total Chlordanes 7.E-03 7.E-03
WB Study Area Wide Total DDD 1.E-02 1.E-02
WB Study Area Wide Total DDE 5.E-02 5.E-02
WB Study Area Wide Total DDT 1.E-02 1.E-02
WB Study Area Wide Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 1.E-01 4.E-02 2.E-03 1.E-02 2.E-01 8.E-03 2.E-01 4.E+00 2.E+00
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 3.E-03 3.E-03
F FZ: RM 3-6 Arsenic, inorganic 2.E-02 2.E-02
F FZ: RM 3-6 Cadmium 4.E-04 4.E-04
F FZ: RM 3-6 Chromium 7.E-05
F FZ: RM 3-6 Copper 2.E-03 2.E-03
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TABLE 5-157.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 3-6 Manganese 5.E-04 5.E-04
F FZ: RM 3-6 Mercury 4.E-01 4.E-01
F FZ: RM 3-6 Nickel --
F FZ: RM 3-6 Thallium 4.E-02 4.E-02 4.E-02
F FZ: RM 3-6 Zinc 1.E-02 1.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 5.E-01 5.E-01
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 7.E-04 7.E-04
F FZ: RM 3-6 Total DDD 2.E-03 2.E-03
F FZ: RM 3-6 Total DDE 6.E-03 6.E-03
F FZ: RM 3-6 Total DDT 2.E-03 2.E-03

Exposure Point Total 5.E-02 2.E-02 4.E-04 2.E-03 4.E-01 5.E-02 5.E-01
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 2.E-03 2.E-03
F FZ: RM 6-9 Arsenic, inorganic 3.E-02 3.E-02
F FZ: RM 6-9 Cadmium 4.E-04 4.E-04
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 2.E-03 2.E-03
F FZ: RM 6-9 Manganese 4.E-04 4.E-04
F FZ: RM 6-9 Mercury 4.E-01 4.E-01
F FZ: RM 6-9 Nickel --
F FZ: RM 6-9 Thallium 6.E-02 6.E-02 6.E-02
F FZ: RM 6-9 Zinc 1.E-02 1.E-02
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 6.E-01 6.E-01
F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND
F FZ: RM 6-9 Total DDD 2.E-03 2.E-03
F FZ: RM 6-9 Total DDE 7.E-03 7.E-03
F FZ: RM 6-9 Total DDT 3.E-03 3.E-03

Exposure Point Total 7.E-02 3.E-02 4.E-04 2.E-03 4.E-01 7.E-02 6.E-01

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 4 of 5



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-157.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F Study Area Wide Metals
F Study Area Wide Aluminum 2.E-03 2.E-03
F Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
F Study Area Wide Cadmium 4.E-04 4.E-04
F Study Area Wide Chromium 4.E-05
F Study Area Wide Copper 2.E-03 2.E-03
F Study Area Wide Manganese 4.E-04 4.E-04
F Study Area Wide Mercury 4.E-01 4.E-01
F Study Area Wide Nickel --
F Study Area Wide Thallium 5.E-02 5.E-02 5.E-02
F Study Area Wide Zinc 1.E-02 1.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 6.E-01 6.E-01
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 6.E-04 6.E-04
F Study Area Wide Total DDD 2.E-03 2.E-03
F Study Area Wide Total DDE 6.E-03 6.E-03
F Study Area Wide Total DDT 2.E-03 2.E-03

Exposure Point Total 6.E-02 2.E-02 4.E-04 2.E-03 4.E-01 6.E-02 6.E-01

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not detected in given exposure area.
NL = Not listed.

PCB = Polychlorinated Biphenyls.

WB = Whole body.
TEQ = Toxic Equivalents.

Numbers presented are rounded values.  Sums calculated before rounding.
Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-158.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 2.E-02 2.E-02
WB FZ: RM 3-6 Arsenic, inorganic 2.E-01 2.E-01
WB FZ: RM 3-6 Cadmium 7.E-03 7.E-03
WB FZ: RM 3-6 Copper 5.E-02 5.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 5.E-02 5.E-02
WB FZ: RM 3-6 Mercury 8.E-01 8.E-01
WB FZ: RM 3-6 Nickel 3.E-02 3.E-02
WB FZ: RM 3-6 Thallium 3.E-01 3.E-01 3.E-01
WB FZ: RM 3-6 Zinc 1.E-01 1.E-01
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND
WB FZ: RM 3-6 Hexachlorobutadiene 3.E-03 3.E-03
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 9.E+00 9.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 1.E+01 1.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB FZ: RM 3-6 Total PCB TEQ 4.E+00 4.E+00
WB FZ: RM 3-6 Total TEQ 7.E+00 7.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3-6 Dieldrin ND
WB FZ: RM 3-6 Heptachlor 7.E-03 7.E-03
WB FZ: RM 3-6 Total Chlordanes 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDD 5.E-02 5.E-02
WB FZ: RM 3-6 Total DDE 2.E-01 2.E-01
WB FZ: RM 3-6 Total DDT 6.E-02 6.E-02
WB FZ: RM 3-6 Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Totalb 4.E-01 2.E-01 1.E-02 5.E-02 8.E-01 4.E-02 6.E-01 1.E+01 7.E+00

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-158.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 1.E-01 1.E-01
WB FZ: RM 6-9 Arsenic, inorganic 3.E-01 3.E-01
WB FZ: RM 6-9 Cadmium 1.E-02 1.E-02
WB FZ: RM 6-9 Copper 4.E-02 4.E-02
WB FZ: RM 6-9 Lead ND
WB FZ: RM 6-9 Manganese 5.E-02 5.E-02
WB FZ: RM 6-9 Mercury 9.E-01 9.E-01
WB FZ: RM 6-9 Nickel 4.E-02 4.E-02
WB FZ: RM 6-9 Thallium 5.E-01 5.E-01 5.E-01
WB FZ: RM 6-9 Zinc 1.E-01 1.E-01
WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 2.E-02 2.E-02
WB FZ: RM 6-9 Hexachlorobutadiene 5.E-03 5.E-03
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 3.E+01 3.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 3.E+01 3.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 6-9 Total PCB TEQ 7.E+00 7.E+00
WB FZ: RM 6-9 Total TEQ 9.E+00 9.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 4.E-04 4.E-04
WB FZ: RM 6-9 Dieldrin 1.E-01 1.E-01
WB FZ: RM 6-9 Heptachlor ND
WB FZ: RM 6-9 Total Chlordanes 3.E-02 3.E-02
WB FZ: RM 6-9 Total DDD 8.E-02 8.E-02
WB FZ: RM 6-9 Total DDE 3.E-01 3.E-01
WB FZ: RM 6-9 Total DDT 9.E-02 9.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 6.E-01 3.E-01 2.E-02 4.E-02 1.E+00 4.E-02 1.E+00 3.E+01 9.E+00
WB Study Area Wide Metals
WB Study Area Wide Aluminum 1.E-01 1.E-01
WB Study Area Wide Arsenic, inorganic 3.E-01 3.E-01
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TABLE 5-158.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB Study Area Wide Cadmium 1.E-02 1.E-02
WB Study Area Wide Copper 5.E-02 5.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 5.E-02 5.E-02
WB Study Area Wide Mercury 9.E-01 9.E-01
WB Study Area Wide Nickel 4.E-02 4.E-02
WB Study Area Wide Thallium 5.E-01 5.E-01 5.E-01
WB Study Area Wide Zinc 1.E-01 1.E-01
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 2.E-02 2.E-02
WB Study Area Wide Hexachlorobutadiene 5.E-03 5.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+01 3.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 3.E+01 3.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 3.E+00 3.E+00
WB Study Area Wide Total PCB TEQ 7.E+00 7.E+00
WB Study Area Wide Total TEQ 9.E+00 9.E+00
WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 4.E-04 4.E-04
WB Study Area Wide Dieldrin 1.E-01 1.E-01
WB Study Area Wide Heptachlor 7.E-03 7.E-03
WB Study Area Wide Total Chlordanes 4.E-02 4.E-02
WB Study Area Wide Total DDD 8.E-02 8.E-02
WB Study Area Wide Total DDE 3.E-01 3.E-01
WB Study Area Wide Total DDT 9.E-02 9.E-02
WB Study Area Wide Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Point Total 6.E-01 3.E-01 2.E-02 5.E-02 1.E+00 4.E-02 1.E+00 3.E+01 9.E+00
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 1.E-02 1.E-02
F FZ: RM 3-6 Arsenic, inorganic 9.E-02 9.E-02
F FZ: RM 3-6 Cadmium 2.E-03 2.E-03
F FZ: RM 3-6 Chromium 4.E-04
F FZ: RM 3-6 Copper 1.E-02 1.E-02
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TABLE 5-158.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 3-6 Manganese 2.E-03 2.E-03
F FZ: RM 3-6 Mercury 2.E+00 2.E+00
F FZ: RM 3-6 Nickel --
F FZ: RM 3-6 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 3-6 Zinc 6.E-02 6.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 2.E+00 2.E+00
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 5.E-03 5.E-03
F FZ: RM 3-6 Total DDD 1.E-02 1.E-02
F FZ: RM 3-6 Total DDE 3.E-02 3.E-02
F FZ: RM 3-6 Total DDT 8.E-03 8.E-03

Exposure Point Total 3.E-01 9.E-02 2.E-03 1.E-02 2.E+00 3.E-01 2.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 9.E-03 9.E-03
F FZ: RM 6-9 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 6-9 Cadmium 2.E-03 2.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 1.E-02 1.E-02
F FZ: RM 6-9 Manganese 2.E-03 2.E-03
F FZ: RM 6-9 Mercury 2.E+00 2.E+00
F FZ: RM 6-9 Nickel --
F FZ: RM 6-9 Thallium 3.E-01 3.E-01 3.E-01
F FZ: RM 6-9 Zinc 6.E-02 6.E-02
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 3.E+00 3.E+00
F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND
F FZ: RM 6-9 Total DDD 1.E-02 1.E-02
F FZ: RM 6-9 Total DDE 3.E-02 3.E-02
F FZ: RM 6-9 Total DDT 1.E-02 1.E-02

Exposure Point Total 4.E-01 1.E-01 2.E-03 1.E-02 2.E+00 4.E-01 3.E+00
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TABLE 5-158.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F Study Area Wide Metals
F Study Area Wide Aluminum 1.E-02 1.E-02
F Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
F Study Area Wide Cadmium 2.E-03 2.E-03
F Study Area Wide Chromium 4.E-04
F Study Area Wide Copper 1.E-02 1.E-02
F Study Area Wide Manganese 2.E-03 2.E-03
F Study Area Wide Mercury 2.E+00 2.E+00
F Study Area Wide Nickel --
F Study Area Wide Thallium 3.E-01 3.E-01 3.E-01
F Study Area Wide Zinc 6.E-02 6.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 3.E+00 3.E+00
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 5.E-03 5.E-03
F Study Area Wide Total DDD 1.E-02 1.E-02
F Study Area Wide Total DDE 3.E-02 3.E-02
F Study Area Wide Total DDT 1.E-02 1.E-02

Exposure Point Total 4.E-01 1.E-01 2.E-03 1.E-02 2.E+00 4.E-01 3.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not detected in given exposure area.
NL = Not listed.

WB = Whole body.
TEQ = Toxic Equivalents.
PCB = Polychlorinated Biphenyls.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 5 of 5



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-159.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 1.E-02 1.E-02
WB FZ: RM 3-6 Arsenic, inorganic 1.E-01 1.E-01
WB FZ: RM 3-6 Cadmium 7.E-03 7.E-03
WB FZ: RM 3-6 Copper 5.E-02 5.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 5.E-02 5.E-02
WB FZ: RM 3-6 Mercury 7.E-01 7.E-01
WB FZ: RM 3-6 Nickel 3.E-02 3.E-02
WB FZ: RM 3-6 Thallium 2.E-01 2.E-01 2.E-01
WB FZ: RM 3-6 Zinc 1.E-01 1.E-01
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND
WB FZ: RM 3-6 Hexachlorobutadiene 3.E-03 3.E-03
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 9.E+00 9.E+00
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 1.E+01 1.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 3-6 Total PCB TEQ 4.E+00 4.E+00
WB FZ: RM 3-6 Total TEQ 6.E+00 6.E+00
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3-6 Dieldrin ND
WB FZ: RM 3-6 Heptachlor 5.E-03 5.E-03
WB FZ: RM 3-6 Total Chlordanes 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDD 4.E-02 4.E-02
WB FZ: RM 3-6 Total DDE 2.E-01 2.E-01
WB FZ: RM 3-6 Total DDT 6.E-02 6.E-02
WB FZ: RM 3-6 Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Point Totalb 3.E-01 1.E-01 1.E-02 5.E-02 8.E-01 3.E-02 5.E-01 1.E+01 6.E+00

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-159.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 8.E-02 8.E-02
WB FZ: RM 6-9 Arsenic, inorganic 2.E-01 2.E-01
WB FZ: RM 6-9 Cadmium 9.E-03 9.E-03
WB FZ: RM 6-9 Copper 4.E-02 4.E-02
WB FZ: RM 6-9 Lead ND
WB FZ: RM 6-9 Manganese 5.E-02 5.E-02
WB FZ: RM 6-9 Mercury 9.E-01 9.E-01
WB FZ: RM 6-9 Nickel 4.E-02 4.E-02
WB FZ: RM 6-9 Thallium 5.E-01 5.E-01 5.E-01
WB FZ: RM 6-9 Zinc 1.E-01 1.E-01
WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 2.E-02 2.E-02
WB FZ: RM 6-9 Hexachlorobutadiene 3.E-03 3.E-03
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 2.E+01 2.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB FZ: RM 6-9 Total PCB TEQ 5.E+00 5.E+00
WB FZ: RM 6-9 Total TEQ 7.E+00 7.E+00
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 2.E-04 2.E-04
WB FZ: RM 6-9 Dieldrin 1.E-01 1.E-01
WB FZ: RM 6-9 Heptachlor ND
WB FZ: RM 6-9 Total Chlordanes 2.E-02 2.E-02
WB FZ: RM 6-9 Total DDD 6.E-02 6.E-02
WB FZ: RM 6-9 Total DDE 3.E-01 3.E-01
WB FZ: RM 6-9 Total DDT 5.E-02 5.E-02
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 6.E-01 2.E-01 1.E-02 4.E-02 1.E+00 4.E-02 1.E+00 2.E+01 7.E+00
WB Study Area Wide Metals
WB Study Area Wide Aluminum 5.E-02 5.E-02
WB Study Area Wide Arsenic, inorganic 2.E-01 2.E-01
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TABLE 5-159.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB Study Area Wide Cadmium 8.E-03 8.E-03
WB Study Area Wide Copper 4.E-02 4.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 5.E-02 5.E-02
WB Study Area Wide Mercury 8.E-01 8.E-01
WB Study Area Wide Nickel 4.E-02 4.E-02
WB Study Area Wide Thallium 3.E-01 3.E-01 3.E-01
WB Study Area Wide Zinc 1.E-01 1.E-01
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 1.E-02 1.E-02
WB Study Area Wide Hexachlorobutadiene 3.E-03 3.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 1.E+01 1.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 2.E+01 2.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 2.E+00 2.E+00
WB Study Area Wide Total PCB TEQ 4.E+00 4.E+00
WB Study Area Wide Total TEQ 7.E+00 7.E+00
WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 2.E-04 2.E-04
WB Study Area Wide Dieldrin 6.E-02 6.E-02
WB Study Area Wide Heptachlor 4.E-03 4.E-03
WB Study Area Wide Total Chlordanes 3.E-02 3.E-02
WB Study Area Wide Total DDD 5.E-02 5.E-02
WB Study Area Wide Total DDE 2.E-01 2.E-01
WB Study Area Wide Total DDT 6.E-02 6.E-02
WB Study Area Wide Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Point Total 4.E-01 2.E-01 1.E-02 4.E-02 9.E-01 4.E-02 8.E-01 2.E+01 7.E+00
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 1.E-02 1.E-02
F FZ: RM 3-6 Arsenic, inorganic 8.E-02 8.E-02
F FZ: RM 3-6 Cadmium 2.E-03 2.E-03
F FZ: RM 3-6 Chromium 3.E-04
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TABLE 5-159.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 3-6 Copper 9.E-03 9.E-03
F FZ: RM 3-6 Manganese 2.E-03 2.E-03
F FZ: RM 3-6 Mercury 2.E+00 2.E+00
F FZ: RM 3-6 Nickel --
F FZ: RM 3-6 Thallium 2.E-01 2.E-01 2.E-01
F FZ: RM 3-6 Zinc 6.E-02 6.E-02
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 2.E+00 2.E+00
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 3.E-03 3.E-03
F FZ: RM 3-6 Total DDD 9.E-03 9.E-03
F FZ: RM 3-6 Total DDE 2.E-02 2.E-02
F FZ: RM 3-6 Total DDT 8.E-03 8.E-03

Exposure Point Total 2.E-01 8.E-02 2.E-03 9.E-03 2.E+00 2.E-01 2.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 8.E-03 8.E-03
F FZ: RM 6-9 Arsenic, inorganic 1.E-01 1.E-01
F FZ: RM 6-9 Cadmium 2.E-03 2.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 9.E-03 9.E-03
F FZ: RM 6-9 Manganese 2.E-03 2.E-03
F FZ: RM 6-9 Mercury 2.E+00 2.E+00
F FZ: RM 6-9 Nickel --
F FZ: RM 6-9 Thallium 3.E-01 3.E-01 3.E-01
F FZ: RM 6-9 Zinc 6.E-02 6.E-02
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 3.E+00 3.E+00
F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND
F FZ: RM 6-9 Total DDD 1.E-02 1.E-02
F FZ: RM 6-9 Total DDE 3.E-02 3.E-02
F FZ: RM 6-9 Total DDT 1.E-02 1.E-02

Exposure Point Total 3.E-01 1.E-01 2.E-03 9.E-03 2.E+00 3.E-01 3.E+00
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TABLE 5-159.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F Study Area Wide Metals
F Study Area Wide Aluminum 1.E-02 1.E-02
F Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
F Study Area Wide Cadmium 2.E-03 2.E-03
F Study Area Wide Chromium 2.E-04
F Study Area Wide Copper 9.E-03 9.E-03
F Study Area Wide Manganese 2.E-03 2.E-03
F Study Area Wide Mercury 2.E+00 2.E+00
F Study Area Wide Nickel --
F Study Area Wide Thallium 2.E-01 2.E-01 2.E-01
F Study Area Wide Zinc 6.E-02 6.E-02
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 2.E+00 2.E+00
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 3.E-03 3.E-03
F Study Area Wide Total DDD 9.E-03 9.E-03
F Study Area Wide Total DDE 3.E-02 3.E-02
F Study Area Wide Total DDT 1.E-02 1.E-02

Exposure Point Total 3.E-01 1.E-01 2.E-03 9.E-03 2.E+00 3.E-01 2.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not detected in given exposure area.
NL = Not listed.

Numbers presented are rounded values.  Sums calculated before rounding.

WB = Whole body.
TEQ = Toxic Equivalents.
PCB = Polychlorinated Biphenyls.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
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TABLE 5-160.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 3.E-02 3.E-02
WB FZ: RM 3-6 Arsenic, inorganic 3.E-01 3.E-01
WB FZ: RM 3-6 Cadmium 1.E-02 1.E-02
WB FZ: RM 3-6 Copper 9.E-02 9.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 1.E-01 1.E-01
WB FZ: RM 3-6 Mercury 1.E+00 1.E+00
WB FZ: RM 3-6 Nickel 7.E-02 7.E-02
WB FZ: RM 3-6 Thallium 5.E-01 5.E-01 5.E-01
WB FZ: RM 3-6 Zinc 2.E-01 2.E-01
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND
WB FZ: RM 3-6 Hexachlorobutadiene 6.E-03 6.E-03
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 2.E+01 2.E+01
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB FZ: RM 3-6 Total PCB TEQ 8.E+00 8.E+00
WB FZ: RM 3-6 Total TEQ 1.E+01 1.E+01
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3-6 Dieldrin ND
WB FZ: RM 3-6 Heptachlor 1.E-02 1.E-02
WB FZ: RM 3-6 Total Chlordanes 8.E-02 8.E-02
WB FZ: RM 3-6 Total DDD 9.E-02 9.E-02
WB FZ: RM 3-6 Total DDE 3.E-01 3.E-01
WB FZ: RM 3-6 Total DDT 1.E-01 1.E-01
WB FZ: RM 3-6 Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Point Totalb 7.E-01 3.E-01 2.E-02 9.E-02 2.E+00 7.E-02 1.E+00 2.E+01 1.E+01

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-160.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 3.E-01 3.E-01
WB FZ: RM 6-9 Arsenic, inorganic 6.E-01 6.E-01
WB FZ: RM 6-9 Cadmium 2.E-02 2.E-02
WB FZ: RM 6-9 Copper 7.E-02 7.E-02
WB FZ: RM 6-9 Lead ND
WB FZ: RM 6-9 Manganese 1.E-01 1.E-01
WB FZ: RM 6-9 Mercury 2.E+00 2.E+00
WB FZ: RM 6-9 Nickel 7.E-02 7.E-02
WB FZ: RM 6-9 Thallium 1.E+00 1.E+00 1.E+00
WB FZ: RM 6-9 Zinc 2.E-01 2.E-01
WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 4.E-02 4.E-02
WB FZ: RM 6-9 Hexachlorobutadiene 9.E-03 9.E-03
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 5.E+01 5.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 6.E+01 6.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB FZ: RM 6-9 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 6-9 Total TEQ 2.E+01 2.E+01
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 7.E-04 7.E-04
WB FZ: RM 6-9 Dieldrin 2.E-01 2.E-01
WB FZ: RM 6-9 Heptachlor ND
WB FZ: RM 6-9 Total Chlordanes 5.E-02 5.E-02
WB FZ: RM 6-9 Total DDD 1.E-01 1.E-01
WB FZ: RM 6-9 Total DDE 6.E-01 6.E-01
WB FZ: RM 6-9 Total DDT 2.E-01 2.E-01
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 1.E+00 6.E-01 3.E-02 7.E-02 2.E+00 7.E-02 2.E+00 6.E+01 2.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 3.E-01 3.E-01
WB Study Area Wide Arsenic, inorganic 6.E-01 6.E-01
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TABLE 5-160.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

WB Study Area Wide Cadmium 2.E-02 2.E-02
WB Study Area Wide Copper 9.E-02 9.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 1.E-01 1.E-01
WB Study Area Wide Mercury 2.E+00 2.E+00
WB Study Area Wide Nickel 7.E-02 7.E-02
WB Study Area Wide Thallium 1.E+00 1.E+00 1.E+00
WB Study Area Wide Zinc 2.E-01 2.E-01
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 4.E-02 4.E-02
WB Study Area Wide Hexachlorobutadiene 9.E-03 9.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 5.E+01 5.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 6.E+01 6.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB Study Area Wide Total PCB TEQ 1.E+01 1.E+01
WB Study Area Wide Total TEQ 2.E+01 2.E+01
WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 7.E-04 7.E-04
WB Study Area Wide Dieldrin 2.E-01 2.E-01
WB Study Area Wide Heptachlor 1.E-02 1.E-02
WB Study Area Wide Total Chlordanes 8.E-02 8.E-02
WB Study Area Wide Total DDD 1.E-01 1.E-01
WB Study Area Wide Total DDE 6.E-01 6.E-01
WB Study Area Wide Total DDT 2.E-01 2.E-01
WB Study Area Wide Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Point Total 1.E+00 6.E-01 3.E-02 9.E-02 2.E+00 7.E-02 2.E+00 6.E+01 2.E+01
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 3.E-02 3.E-02
F FZ: RM 3-6 Arsenic, inorganic 2.E-01 2.E-01
F FZ: RM 3-6 Cadmium 4.E-03 4.E-03
F FZ: RM 3-6 Chromium 7.E-04
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TABLE 5-160.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F FZ: RM 3-6 Copper 2.E-02 2.E-02
F FZ: RM 3-6 Manganese 5.E-03 5.E-03
F FZ: RM 3-6 Mercury 3.E+00 3.E+00
F FZ: RM 3-6 Nickel --
F FZ: RM 3-6 Thallium 4.E-01 4.E-01 4.E-01
F FZ: RM 3-6 Zinc 1.E-01 1.E-01
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 5.E+00 5.E+00
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 9.E-03 9.E-03
F FZ: RM 3-6 Total DDD 2.E-02 2.E-02
F FZ: RM 3-6 Total DDE 5.E-02 5.E-02
F FZ: RM 3-6 Total DDT 2.E-02 2.E-02

Exposure Point Total 5.E-01 2.E-01 4.E-03 2.E-02 3.E+00 5.E-01 5.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 2.E-02 2.E-02
F FZ: RM 6-9 Arsenic, inorganic 2.E-01 2.E-01
F FZ: RM 6-9 Cadmium 4.E-03 4.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 2.E-02 2.E-02
F FZ: RM 6-9 Manganese 4.E-03 4.E-03
F FZ: RM 6-9 Mercury 4.E+00 4.E+00
F FZ: RM 6-9 Nickel --
F FZ: RM 6-9 Thallium 6.E-01 6.E-01 6.E-01
F FZ: RM 6-9 Zinc 1.E-01 1.E-01
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 6.E+00 6.E+00
F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND
F FZ: RM 6-9 Total DDD 2.E-02 2.E-02
F FZ: RM 6-9 Total DDE 6.E-02 6.E-02
F FZ: RM 6-9 Total DDT 3.E-02 3.E-02

Exposure Point Total 7.E-01 2.E-01 4.E-03 2.E-02 4.E+00 7.E-01 6.E+00
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TABLE 5-160.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
95% UCL/ Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Chemical of
Potential Concern

F Study Area Wide Metals
F Study Area Wide Aluminum 3.E-02 3.E-02
F Study Area Wide Arsenic, inorganic 2.E-01 2.E-01
F Study Area Wide Cadmium 4.E-03 4.E-03
F Study Area Wide Chromium 7.E-04
F Study Area Wide Copper 2.E-02 2.E-02
F Study Area Wide Manganese 5.E-03 5.E-03
F Study Area Wide Mercury 4.E+00 4.E+00
F Study Area Wide Nickel --
F Study Area Wide Thallium 6.E-01 6.E-01 6.E-01
F Study Area Wide Zinc 1.E-01 1.E-01
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 6.E+00 6.E+00
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 9.E-03 9.E-03
F Study Area Wide Total DDD 2.E-02 2.E-02
F Study Area Wide Total DDE 6.E-02 6.E-02
F Study Area Wide Total DDT 3.E-02 3.E-02

Exposure Point Total 7.E-01 2.E-01 4.E-03 2.E-02 4.E+00 7.E-01 6.E+00

Notes:
a
b

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not detected in given exposure area.
NL = Not listed.

WB = Whole body.
TEQ = Toxic Equivalents.
PCB = Polychlorinated Biphenyls.

Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.
Numbers presented are rounded values.  Sums calculated before rounding.
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TABLE 5-161.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
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WB FZ: RM 3-6 Metals
WB FZ: RM 3-6 Aluminum 3.E-02 3.E-02
WB FZ: RM 3-6 Arsenic, inorganic 3.E-01 3.E-01
WB FZ: RM 3-6 Cadmium 1.E-02 1.E-02
WB FZ: RM 3-6 Copper 9.E-02 9.E-02
WB FZ: RM 3-6 Lead --
WB FZ: RM 3-6 Manganese 9.E-02 9.E-02
WB FZ: RM 3-6 Mercury 1.E+00 1.E+00
WB FZ: RM 3-6 Nickel 7.E-02 7.E-02
WB FZ: RM 3-6 Thallium 4.E-01 4.E-01 4.E-01
WB FZ: RM 3-6 Zinc 2.E-01 2.E-01
WB FZ: RM 3-6 Semi-Volatile Organic Compounds
WB FZ: RM 3-6 Hexachlorobenzene ND
WB FZ: RM 3-6 Hexachlorobutadiene 5.E-03 5.E-03
WB FZ: RM 3-6 Polychlorinated Biphenyls
WB FZ: RM 3-6 Total Aroclors 2.E+01 2.E+01
WB FZ: RM 3-6 Total PCB Congeners --
WB FZ: RM 3-6 Total PCBs, Adjusted 2.E+01 2.E+01
WB FZ: RM 3-6 Dioxin/Furans
WB FZ: RM 3-6 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB FZ: RM 3-6 Total PCB TEQ 8.E+00 8.E+00
WB FZ: RM 3-6 Total TEQ 1.E+01 1.E+01
WB FZ: RM 3-6 Pesticides
WB FZ: RM 3-6 alpha-Hexachlorocyclohexane ND
WB FZ: RM 3-6 Dieldrin ND
WB FZ: RM 3-6 Heptachlor 9.E-03 9.E-03
WB FZ: RM 3-6 Total Chlordanes 8.E-02 8.E-02
WB FZ: RM 3-6 Total DDD 8.E-02 8.E-02
WB FZ: RM 3-6 Total DDE 3.E-01 3.E-01
WB FZ: RM 3-6 Total DDT 1.E-01 1.E-01
WB FZ: RM 3-6 Total Endosulfan 5.E-04 5.E-04 5.E-04 5.E-04

Exposure Point Totalb 6.E-01 3.E-01 2.E-02 9.E-02 2.E+00 7.E-02 1.E+00 2.E+01 1.E+01

Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices
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TABLE 5-161.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB FZ: RM 6-9 Metals
WB FZ: RM 6-9 Aluminum 2.E-01 2.E-01
WB FZ: RM 6-9 Arsenic, inorganic 5.E-01 5.E-01
WB FZ: RM 6-9 Cadmium 2.E-02 2.E-02
WB FZ: RM 6-9 Copper 7.E-02 7.E-02
WB FZ: RM 6-9 Lead ND
WB FZ: RM 6-9 Manganese 9.E-02 9.E-02
WB FZ: RM 6-9 Mercury 2.E+00 2.E+00
WB FZ: RM 6-9 Nickel 7.E-02 7.E-02
WB FZ: RM 6-9 Thallium 9.E-01 9.E-01 9.E-01
WB FZ: RM 6-9 Zinc 2.E-01 2.E-01
WB FZ: RM 6-9 Semi-Volatile Organic Compounds
WB FZ: RM 6-9 Hexachlorobenzene 3.E-02 3.E-02
WB FZ: RM 6-9 Hexachlorobutadiene 6.E-03 6.E-03
WB FZ: RM 6-9 Polychlorinated Biphenyls
WB FZ: RM 6-9 Total Aroclors 4.E+01 4.E+01
WB FZ: RM 6-9 Total PCB Congeners --
WB FZ: RM 6-9 Total PCBs, Adjusted 4.E+01 4.E+01
WB FZ: RM 6-9 Dioxin/Furans
WB FZ: RM 6-9 Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB FZ: RM 6-9 Total PCB TEQ 1.E+01 1.E+01
WB FZ: RM 6-9 Total TEQ 1.E+01 1.E+01
WB FZ: RM 6-9 Pesticides
WB FZ: RM 6-9 alpha-Hexachlorocyclohexane 5.E-04 5.E-04
WB FZ: RM 6-9 Dieldrin 2.E-01 2.E-01
WB FZ: RM 6-9 Heptachlor ND
WB FZ: RM 6-9 Total Chlordanes 4.E-02 4.E-02
WB FZ: RM 6-9 Total DDD 1.E-01 1.E-01
WB FZ: RM 6-9 Total DDE 6.E-01 6.E-01
WB FZ: RM 6-9 Total DDT 1.E-01 1.E-01
WB FZ: RM 6-9 Total Endosulfan ND

Exposure Point Total 1.E+00 5.E-01 2.E-02 7.E-02 2.E+00 7.E-02 2.E+00 4.E+01 1.E+01
WB Study Area Wide Metals
WB Study Area Wide Aluminum 9.E-02 9.E-02
WB Study Area Wide Arsenic, inorganic 4.E-01 4.E-01
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TABLE 5-161.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

WB Study Area Wide Cadmium 2.E-02 2.E-02
WB Study Area Wide Copper 8.E-02 8.E-02
WB Study Area Wide Lead --
WB Study Area Wide Manganese 9.E-02 9.E-02
WB Study Area Wide Mercury 2.E+00 2.E+00
WB Study Area Wide Nickel 7.E-02 7.E-02
WB Study Area Wide Thallium 7.E-01 7.E-01 7.E-01
WB Study Area Wide Zinc 2.E-01 2.E-01
WB Study Area Wide Semi-Volatile Organic Compounds
WB Study Area Wide Hexachlorobenzene 2.E-02 2.E-02
WB Study Area Wide Hexachlorobutadiene 6.E-03 6.E-03
WB Study Area Wide Polychlorinated Biphenyls
WB Study Area Wide Total Aroclors 3.E+01 3.E+01
WB Study Area Wide Total PCB Congeners --
WB Study Area Wide Total PCBs, Adjusted 3.E+01 3.E+01
WB Study Area Wide Dioxin/Furans
WB Study Area Wide Total Dioxin/Furan TEQ 5.E+00 5.E+00
WB Study Area Wide Total PCB TEQ 9.E+00 9.E+00
WB Study Area Wide Total TEQ 1.E+01 1.E+01
WB Study Area Wide Pesticides
WB Study Area Wide alpha-Hexachlorocyclohexane 4.E-04 4.E-04
WB Study Area Wide Dieldrin 1.E-01 1.E-01
WB Study Area Wide Heptachlor 7.E-03 7.E-03
WB Study Area Wide Total Chlordanes 6.E-02 6.E-02
WB Study Area Wide Total DDD 1.E-01 1.E-01
WB Study Area Wide Total DDE 4.E-01 4.E-01
WB Study Area Wide Total DDT 1.E-01 1.E-01
WB Study Area Wide Total Endosulfan 5.E-04 5.E-04 5.E-04 5.E-04

Exposure Point Total 9.E-01 4.E-01 2.E-02 8.E-02 2.E+00 7.E-02 2.E+00 3.E+01 1.E+01
F FZ: RM 3-6 Metals
F FZ: RM 3-6 Aluminum 3.E-02 3.E-02
F FZ: RM 3-6 Arsenic, inorganic 2.E-01 2.E-01
F FZ: RM 3-6 Cadmium 3.E-03 3.E-03
F FZ: RM 3-6 Chromium 6.E-04
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TABLE 5-161.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F FZ: RM 3-6 Copper 2.E-02 2.E-02
F FZ: RM 3-6 Manganese 4.E-03 4.E-03
F FZ: RM 3-6 Mercury 3.E+00 3.E+00
F FZ: RM 3-6 Nickel --
F FZ: RM 3-6 Thallium 3.E-01 3.E-01 3.E-01
F FZ: RM 3-6 Zinc 1.E-01 1.E-01
F FZ: RM 3-6 Polychlorinated Biphenyls
F FZ: RM 3-6 Total Aroclors 4.E+00 4.E+00
F FZ: RM 3-6 Pesticides

F FZ: RM 3-6 Total Chlordanes 6.E-03 6.E-03
F FZ: RM 3-6 Total DDD 2.E-02 2.E-02
F FZ: RM 3-6 Total DDE 5.E-02 5.E-02
F FZ: RM 3-6 Total DDT 2.E-02 2.E-02

Exposure Point Total 5.E-01 2.E-01 3.E-03 2.E-02 3.E+00 4.E-01 4.E+00
F FZ: RM 6-9 Metals
F FZ: RM 6-9 Aluminum 2.E-02 2.E-02
F FZ: RM 6-9 Arsenic, inorganic 2.E-01 2.E-01
F FZ: RM 6-9 Cadmium 3.E-03 3.E-03
F FZ: RM 6-9 Chromium ND
F FZ: RM 6-9 Copper 2.E-02 2.E-02
F FZ: RM 6-9 Manganese 3.E-03 3.E-03
F FZ: RM 6-9 Mercury 4.E+00 4.E+00
F FZ: RM 6-9 Nickel --
F FZ: RM 6-9 Thallium 5.E-01 5.E-01 5.E-01
F FZ: RM 6-9 Zinc 1.E-01 1.E-01
F FZ: RM 6-9 Polychlorinated Biphenyls
F FZ: RM 6-9 Total Aroclors 5.E+00 5.E+00
F FZ: RM 6-9 Pesticides

F FZ: RM 6-9 Total Chlordanes ND
F FZ: RM 6-9 Total DDD 2.E-02 2.E-02
F FZ: RM 6-9 Total DDE 6.E-02 6.E-02
F FZ: RM 6-9 Total DDT 3.E-02 3.E-02

Exposure Point Total 6.E-01 2.E-01 3.E-03 2.E-02 4.E+00 6.E-01 5.E+00
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TABLE 5-161.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Single-Species Diet, Black Crappie
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Black Crappie Tissue (Whole Body and Fillet)
Population Age:  Child Exposure Route:  Ingestion

Noncancer
Hazard 
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Tissue Type Exposure Point Chemical of
Potential Concern

Endpoint-Specific Hazard Indices

F Study Area Wide Metals
F Study Area Wide Aluminum 2.E-02 2.E-02
F Study Area Wide Arsenic, inorganic 2.E-01 2.E-01
F Study Area Wide Cadmium 3.E-03 3.E-03
F Study Area Wide Chromium 3.E-04
F Study Area Wide Copper 2.E-02 2.E-02
F Study Area Wide Manganese 4.E-03 4.E-03
F Study Area Wide Mercury 3.E+00 3.E+00
F Study Area Wide Nickel --
F Study Area Wide Thallium 4.E-01 4.E-01 4.E-01
F Study Area Wide Zinc 1.E-01 1.E-01
F Study Area Wide Polychlorinated Biphenyls
F Study Area Wide Total Aroclors 5.E+00 5.E+00
F Study Area Wide Pesticides

F Study Area Wide Total Chlordanes 5.E-03 5.E-03
F Study Area Wide Total DDD 2.E-02 2.E-02
F Study Area Wide Total DDE 5.E-02 5.E-02
F Study Area Wide Total DDT 2.E-02 2.E-02

Exposure Point Total 5.E-01 2.E-01 3.E-03 2.E-02 3.E+00 5.E-01 5.E+00

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data when available, and PCB Aroclors data when congener data not available for a given exposure area.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
F = Fillet tissue.
FZ = Fishing zone.
g/day = Grams per day.
ND = Not detected in given exposure area.
NL = Not listed.

WB = Whole body.
TEQ = Toxic Equivalents.
PCB = Polychlorinated Biphenyls.
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TABLE 5-162.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB tissue Study Area Wide Metals
Aluminum 4.9E+01 mg/kg -- 1.7E-02 -- 8.6E-03 -- 2.0E-03 -- 1.0E+00 2.0E-01 2.E-01 1.0E-01 1.E-01 2.3E-02 2.E-02
Antimony 1.3E-01 mg/kg -- 4.6E-05 -- 2.4E-05 -- 5.4E-06 -- 4.0E-04 5.4E-04 1.E+00 2.8E-04 7.E-01 6.3E-05 2.E-01
Arsenic, inorganic 2.3E-02 mg/kg 1.5E+00 7.8E-06 1.E-05 4.0E-06 6.E-06 9.1E-07 1.E-06 3.0E-04 9.1E-05 3.E-01 4.7E-05 2.E-01 1.1E-05 4.E-02
Cadmium 3.2E-02 mg/kg -- 1.1E-05 -- 5.6E-06 -- 1.3E-06 -- 1.0E-03 1.3E-04 1.E-01 6.6E-05 7.E-02 1.5E-05 1.E-02
Chromiumd 6.3E-01 mg/kg -- 2.2E-04 -- 1.1E-04 -- 2.5E-05 -- 1.5E+00 2.5E-03 2.E-03 1.3E-03 9.E-04 2.9E-04 2.E-04
Copper 9.6E-01 mg/kg -- 3.3E-04 -- 1.7E-04 -- 3.8E-05 -- 4.0E-02 3.8E-03 1.E-01 2.0E-03 5.E-02 4.5E-04 1.E-02
Lead 4.6E+01 mg/kg NL 1.6E-02 -- 8.2E-03 -- 1.9E-03 -- NL 1.9E-01 -- 9.6E-02 -- 2.2E-02 --
Manganese 5.1E+00 mg/kg -- 1.7E-03 -- 9.0E-04 -- 2.0E-04 -- 1.4E-01 2.0E-02 1.E-01 1.1E-02 8.E-02 2.4E-03 2.E-02
Mercury 6.0E-02 mg/kg -- 2.1E-05 -- 1.1E-05 -- 2.4E-06 -- 1.0E-04 2.4E-04 2.E+00 1.2E-04 1.E+00 2.8E-05 3.E-01
Nickel 3.7E-01 mg/kg -- 1.3E-04 -- 6.5E-05 -- 1.5E-05 -- 2.0E-02 1.5E-03 7.E-02 7.6E-04 4.E-02 1.7E-04 9.E-03
Selenium 4.6E-01 mg/kg -- 1.6E-04 -- 8.1E-05 -- 1.8E-05 -- 5.0E-03 1.8E-03 4.E-01 9.5E-04 2.E-01 2.1E-04 4.E-02
Silver 5.2E-03 mg/kg -- 1.8E-06 -- 9.2E-07 -- 2.1E-07 -- 5.0E-03 2.1E-05 4.E-03 1.1E-05 2.E-03 2.4E-06 5.E-04
Thallium 7.2E-03 mg/kg -- 2.5E-06 -- 1.3E-06 -- 2.9E-07 -- 6.6E-05 2.9E-05 4.E-01 1.5E-05 2.E-01 3.4E-06 5.E-02
Zinc 3.6E+01 mg/kg -- 1.2E-02 -- 6.4E-03 -- 1.4E-03 -- 3.0E-01 1.4E-01 5.E-01 7.4E-02 2.E-01 1.7E-02 6.E-02
Butyltins
Butyltin ion 4.2E-03 mg/kg -- 1.5E-06 -- 7.5E-07 -- 1.7E-07 -- 3.0E-04 1.7E-05 6.E-02 8.8E-06 3.E-02 2.0E-06 7.E-03
Dibutyltin ion 1.2E-03 mg/kg -- 4.0E-07 -- 2.1E-07 -- 4.7E-08 -- 3.0E-04 4.7E-06 2.E-02 2.4E-06 8.E-03 5.5E-07 2.E-03
Tributyltin ion 2.1E-03 mg/kg -- 7.3E-07 -- 3.8E-07 -- 8.5E-08 -- 3.0E-04 8.5E-06 3.E-02 4.4E-06 1.E-02 9.9E-07 3.E-03
PAHs
1-Methylnaphthalene 2.7E-03 mg/kg 2.9E-02 9.2E-07 3.E-08 4.8E-07 1.E-08 1.1E-07 3.E-09 7.0E-02 1.1E-05 2.E-04 5.6E-06 8.E-05 1.3E-06 2.E-05
2-Methylnaphthalene 8.1E-03 mg/kg -- 2.8E-06 -- 1.4E-06 -- 3.2E-07 -- 4.0E-03 3.2E-05 8.E-03 1.7E-05 4.E-03 3.8E-06 9.E-04
Acenaphthene 2.0E-02 mg/kg -- 6.7E-06 -- 3.5E-06 -- 7.8E-07 -- 6.0E-02 7.8E-05 1.E-03 4.0E-05 7.E-04 9.1E-06 2.E-04
Acenaphthylene 1.1E-03 mg/kg -- 3.7E-07 -- 1.9E-07 -- 4.3E-08 -- 6.0E-02 4.3E-06 7.E-05 2.2E-06 4.E-05 5.0E-07 8.E-06
Anthracene 1.8E-03 mg/kg -- 6.2E-07 -- 3.2E-07 -- 7.3E-08 -- 3.0E-01 7.3E-06 2.E-05 3.8E-06 1.E-05 8.5E-07 3.E-06
Benzo(a)anthracene 1.9E-04 mg/kg 7.3E-01 6.4E-08 5.E-08 3.3E-08 2.E-08 7.4E-09 5.E-09 -- 7.4E-07 -- 3.8E-07 -- 8.7E-08 --
Benzo(a)pyrene 2.5E-04 mg/kg 7.3E+00 8.4E-08 6.E-07 4.4E-08 3.E-07 9.8E-09 7.E-08 -- 9.8E-07 -- 5.1E-07 -- 1.1E-07 --
Benzo(b)fluoranthene 3.4E-04 mg/kg 7.3E-01 1.2E-07 9.E-08 6.0E-08 4.E-08 1.4E-08 1.E-08 -- 1.4E-06 -- 7.0E-07 -- 1.6E-07 --
Benzo(g,h,i)perylene 3.0E-04 mg/kg -- 1.0E-07 -- 5.3E-08 -- 1.2E-08 -- 3.0E-02 1.2E-06 4.E-05 6.1E-07 2.E-05 1.4E-07 5.E-06
Benzo(k)fluoranthene 1.8E-04 mg/kg 7.3E-02 6.1E-08 4.E-09 3.2E-08 2.E-09 7.1E-09 5.E-10 -- 7.1E-07 -- 3.7E-07 -- 8.3E-08 --
Chrysene 1.6E-04 mg/kg 7.3E-03 5.5E-08 4.E-10 2.8E-08 2.E-10 6.4E-09 5.E-11 -- 6.4E-07 -- 3.3E-07 -- 7.5E-08 --
Dibenzo(a,h)anthracene 1.0E-04 mg/kg 7.3E+00 3.5E-08 3.E-07 1.8E-08 1.E-07 4.1E-09 3.E-08 -- 4.1E-07 -- 2.1E-07 -- 4.8E-08 --
Dibenzothiophene 4.1E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.6E-07 -- 4.0E-02 1.6E-05 4.E-04 8.4E-06 2.E-04 1.9E-06 5.E-05
Fluoranthene 1.5E-02 mg/kg -- 5.0E-06 -- 2.6E-06 -- 5.9E-07 -- 4.0E-02 5.9E-05 1.E-03 3.0E-05 8.E-04 6.8E-06 2.E-04
Fluorene 8.6E-03 mg/kg -- 3.0E-06 -- 1.5E-06 -- 3.5E-07 -- 4.0E-02 3.5E-05 9.E-04 1.8E-05 4.E-04 4.0E-06 1.E-04
Indeno(1,2,3-cd)pyrene 2.8E-04 mg/kg 7.3E-01 9.5E-08 7.E-08 4.9E-08 4.E-08 1.1E-08 8.E-09 -- 1.1E-06 -- 5.7E-07 -- 1.3E-07 --
Naphthalene 1.0E-02 mg/kg -- 3.5E-06 -- 1.8E-06 -- 4.1E-07 -- 2.0E-02 4.1E-05 2.E-03 2.1E-05 1.E-03 4.7E-06 2.E-04
Phenanthrene 2.3E-02 mg/kg -- 8.0E-06 -- 4.1E-06 -- 9.3E-07 -- 3.0E-02 9.3E-05 3.E-03 4.8E-05 2.E-03 1.1E-05 4.E-04
Pyrene 3.6E-03 mg/kg -- 1.2E-06 -- 6.4E-07 -- 1.4E-07 -- 3.0E-02 1.4E-05 5.E-04 7.4E-06 2.E-04 1.7E-06 6.E-05
Total Carcinogenic PAHse -- mg/kg -- -- 1.E-06 -- 6.E-07 -- 1.E-07 -- -- -- -- -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 3.0E+00 mg/kg 1.4E-02 1.0E-03 1.E-05 5.4E-04 8.E-06 1.2E-04 2.E-06 2.0E-02 1.2E-02 6.E-01 6.3E-03 3.E-01 1.4E-03 7.E-02
Dibutyl phthalate 9.3E-03 mg/kg -- 3.2E-06 -- 1.6E-06 -- 3.7E-07 -- 1.0E-01 3.7E-05 4.E-04 1.9E-05 2.E-04 4.3E-06 4.E-05
Diethyl phthalate 2.5E-03 mg/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 8.0E-01 1.0E-05 1.E-05 5.2E-06 6.E-06 1.2E-06 1.E-06
Di-n-octyl phthalate 5.3E-01 mg/kg -- 1.8E-04 -- 9.3E-05 -- 2.1E-05 -- 1.0E-01 2.1E-03 2.E-02 1.1E-03 1.E-02 2.5E-04 2.E-03

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 60 g/dayChemical of
Potential Concerna Tissue Type Exposure Point

EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral RfD

mg/kg-day
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TABLE 5-162.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 60 g/dayChemical of
Potential Concerna Tissue Type Exposure Point

EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral RfD

mg/kg-day

SVOCs
Benzoic acid 2.3E-01 mg/kg -- 7.9E-05 -- 4.1E-05 -- 9.2E-06 -- 4.0E+00 9.2E-04 2.E-04 4.8E-04 1.E-04 1.1E-04 3.E-05
Benzyl alcohol 2.6E-02 mg/kg -- 8.8E-06 -- 4.6E-06 -- 1.0E-06 -- 5.0E-01 1.0E-04 2.E-04 5.3E-05 1.E-04 1.2E-05 2.E-05
Bis(2-chloroethoxy) methane 9.3E-03 mg/kg -- 3.2E-06 -- 1.6E-06 -- 3.7E-07 -- 3.0E-03 3.7E-05 1.E-02 1.9E-05 6.E-03 4.3E-06 1.E-03
Dibenzofuran 5.0E-03 mg/kg -- 1.7E-06 -- 8.9E-07 -- 2.0E-07 -- 4.0E-02 2.0E-05 5.E-04 1.0E-05 3.E-04 2.3E-06 6.E-05
Hexachlorobenzene 3.6E-03 mg/kg 1.6E+00 1.2E-06 2.E-06 6.3E-07 1.E-06 1.4E-07 2.E-07 8.0E-04 1.4E-05 2.E-02 7.4E-06 9.E-03 1.7E-06 2.E-03
Hexachlorobutadiene 7.0E-04 mg/kg 7.8E-02 2.4E-07 2.E-08 1.2E-07 1.E-08 2.8E-08 2.E-09 1.0E-03 2.8E-06 3.E-03 1.4E-06 1.E-03 3.2E-07 3.E-04
Isophorone 1.5E-03 mg/kg 9.5E-04 5.1E-07 5.E-10 2.6E-07 2.E-10 5.9E-08 6.E-11 2.0E-01 5.9E-06 3.E-05 3.0E-06 2.E-05 6.9E-07 3.E-06
Phenols
4-Methylphenol 3.3E-03 mg/kg -- 1.1E-06 -- 5.8E-07 -- 1.3E-07 -- 5.0E-03 1.3E-05 3.E-03 6.7E-06 1.E-03 1.5E-06 3.E-04
4-Nitrophenol 4.6E-03 mg/kg -- 1.6E-06 -- 8.2E-07 -- 1.8E-07 -- 5.0E-03 1.8E-05 4.E-03 9.5E-06 2.E-03 2.2E-06 4.E-04
Phenol 7.8E-02 mg/kg -- 2.7E-05 -- 1.4E-05 -- 3.1E-06 -- 3.0E-01 3.1E-04 1.E-03 1.6E-04 5.E-04 3.7E-05 1.E-04
Polychlorinated Biphenyls 
Total Aroclors 2.7E+00 mg/kg 2.0E+00 9.2E-04 2.E-03 4.7E-04 9.E-04 1.1E-04 2.E-04 2.0E-05 1.1E-02 5.E+02 5.5E-03 3.E+02 1.2E-03 6.E+01
Total PCB Congeners 3.5E+00 mg/kg NA 1.2E-03 -- 6.2E-04 -- 1.4E-04 -- NA 1.4E-02 -- 7.2E-03 -- 1.6E-03 --
Total PCBs, Adjusted 3.4E+00 mg/kg 2.0E+00 1.2E-03 2.E-03 6.1E-04 1.E-03 1.4E-04 3.E-04 2.0E-05 1.4E-02 7.E+02 7.1E-03 4.E+02 1.6E-03 8.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 5.0E-06 mg/kg 1.3E+05 1.7E-09 2.E-04 8.8E-10 1.E-04 2.0E-10 3.E-05 1.0E-09 2.0E-08 2.E+01 1.0E-08 1.E+01 2.3E-09 2.E+00
Total PCB TEQ 1.1E-05 mg/kg 1.3E+05 3.7E-09 5.E-04 1.9E-09 2.E-04 4.3E-10 6.E-05 1.0E-09 4.3E-08 4.E+01 2.2E-08 2.E+01 5.0E-09 5.E+00
Total TEQ -- mg/kg -- -- 7.E-04 -- 4.E-04 -- 8.E-05 -- -- 6.E+01 -- 3.E+01 -- 7.E+00
Pesticides
Aldrin 4.3E-05 mg/kg 1.7E+01 1.5E-08 2.E-07 7.5E-09 1.E-07 1.7E-09 3.E-08 3.0E-05 1.7E-07 6.E-03 8.8E-08 3.E-03 2.0E-08 7.E-04
alpha-Hexachlorocyclohexane 3.7E-04 mg/kg 6.3E+00 1.3E-07 8.E-07 6.5E-08 4.E-07 1.5E-08 9.E-08 8.0E-03 1.5E-06 2.E-04 7.6E-07 9.E-05 1.7E-07 2.E-05
beta-Hexachlorocyclohexane 1.3E-05 mg/kg 1.8E+00 4.3E-09 8.E-09 2.2E-09 4.E-09 5.0E-10 9.E-10 6.0E-04 5.0E-08 8.E-05 2.6E-08 4.E-05 5.9E-09 1.E-05
Dieldrin 2.8E-03 mg/kg 1.6E+01 9.5E-07 2.E-05 4.9E-07 8.E-06 1.1E-07 2.E-06 5.0E-05 1.1E-05 2.E-01 5.7E-06 1.E-01 1.3E-06 3.E-02
Endrin 1.5E-05 mg/kg -- 5.0E-09 -- 2.6E-09 -- 5.8E-10 -- 3.0E-04 5.8E-08 2.E-04 3.0E-08 1.E-04 6.8E-09 2.E-05
Endrin aldehyde 3.4E-06 mg/kg -- 1.2E-09 -- 6.0E-10 -- 1.4E-10 -- 3.0E-04 1.4E-08 5.E-05 7.0E-09 2.E-05 1.6E-09 5.E-06
Endrin ketone 7.6E-06 mg/kg -- 2.6E-09 -- 1.3E-09 -- 3.0E-10 -- 3.0E-04 3.0E-08 1.E-04 1.6E-08 5.E-05 3.5E-09 1.E-05
gamma-Hexachlorocyclohexane 4.9E-04 mg/kg 1.1E+00 1.7E-07 2.E-07 8.7E-08 1.E-07 2.0E-08 2.E-08 3.0E-04 2.0E-06 7.E-03 1.0E-06 3.E-03 2.3E-07 8.E-04
Heptachlor 4.5E-04 mg/kg 4.5E+00 1.6E-07 7.E-07 8.1E-08 4.E-07 1.8E-08 8.E-08 5.0E-04 1.8E-06 4.E-03 9.4E-07 2.E-03 2.1E-07 4.E-04
Heptachlor epoxide 7.3E-05 mg/kg 9.1E+00 2.5E-08 2.E-07 1.3E-08 1.E-07 2.9E-09 3.E-08 1.3E-05 2.9E-07 2.E-02 1.5E-07 1.E-02 3.4E-08 3.E-03
Methoxychlor 1.3E-03 mg/kg -- 4.5E-07 -- 2.3E-07 -- 5.3E-08 -- 5.0E-03 5.3E-06 1.E-03 2.7E-06 5.E-04 6.2E-07 1.E-04
Total Chlordanes 2.6E-02 mg/kg 3.5E-01 9.0E-06 3.E-06 4.7E-06 2.E-06 1.1E-06 4.E-07 5.0E-04 1.1E-04 2.E-01 5.4E-05 1.E-01 1.2E-05 2.E-02
Total DDD 5.6E-02 mg/kg 2.4E-01 1.9E-05 5.E-06 9.9E-06 2.E-06 2.2E-06 5.E-07 5.0E-04 2.2E-04 4.E-01 1.2E-04 2.E-01 2.6E-05 5.E-02
Total DDE 1.1E-01 mg/kg 3.4E-01 3.8E-05 1.E-05 2.0E-05 7.E-06 4.5E-06 2.E-06 5.0E-04 4.5E-04 9.E-01 2.3E-04 5.E-01 5.2E-05 1.E-01
Total DDT 4.7E-02 mg/kg 3.4E-01 1.6E-05 5.E-06 8.4E-06 3.E-06 1.9E-06 6.E-07 5.0E-04 1.9E-04 4.E-01 9.7E-05 2.E-01 2.2E-05 4.E-02
Total Endosulfan 4.1E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.6E-07 -- 6.0E-03 1.6E-05 3.E-03 8.4E-06 1.E-03 1.9E-06 3.E-04

Exposure Area Totalf 3.E-03 2.E-03 4.E-04
Fillet Study Area Wide Metals

Aluminum 5.0E+00 mg/kg -- 1.7E-03 -- 8.8E-04 -- 2.0E-04 -- 1.0E+00 2.0E-02 2.E-02 1.0E-02 1.E-02 2.3E-03 2.E-03
Antimony 1.3E-03 mg/kg -- 4.3E-07 -- 2.2E-07 -- 5.0E-08 -- 4.0E-04 5.0E-06 1.E-02 2.6E-06 6.E-03 5.8E-07 1.E-03
Arsenic, inorganic 1.3E-02 mg/kg 1.5E+00 4.6E-06 7.E-06 2.4E-06 4.E-06 5.3E-07 8.E-07 3.0E-04 5.3E-05 2.E-01 2.8E-05 9.E-02 6.2E-06 2.E-02
Cadmium 2.0E-03 mg/kg -- 6.7E-07 -- 3.5E-07 -- 7.8E-08 -- 1.0E-03 7.8E-06 8.E-03 4.0E-06 4.E-03 9.1E-07 9.E-04
Chromium 7.3E-01 mg/kg -- 2.5E-04 -- 1.3E-04 -- 2.9E-05 -- 1.5E+00 2.9E-03 2.E-03 1.5E-03 1.E-03 3.4E-04 2.E-04
Copper 3.6E-01 mg/kg -- 1.2E-04 -- 6.4E-05 -- 1.4E-05 -- 4.0E-02 1.4E-03 4.E-02 7.4E-04 2.E-02 1.7E-04 4.E-03
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TABLE 5-162.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 60 g/dayChemical of
Potential Concerna Tissue Type Exposure Point

EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral RfD

mg/kg-day

Lead 6.2E-02 mg/kg NL 2.1E-05 -- 1.1E-05 -- 2.5E-06 -- NL 2.5E-04 -- 1.3E-04 -- 2.9E-05 --
Manganese 8.5E-01 mg/kg -- 2.9E-04 -- 1.5E-04 -- 3.4E-05 -- 1.4E-01 3.4E-03 2.E-02 1.8E-03 1.E-02 4.0E-04 3.E-03
Mercury 1.3E-01 mg/kg -- 4.6E-05 -- 2.4E-05 -- 5.3E-06 -- 1.0E-04 5.3E-04 5.E+00 2.8E-04 3.E+00 6.2E-05 6.E-01
Nickel 9.4E-02 mg/kg -- 3.2E-05 -- 1.7E-05 -- 3.7E-06 -- 2.0E-02 3.7E-04 2.E-02 1.9E-04 1.E-02 4.4E-05 2.E-03
Selenium 1.2E+00 mg/kg -- 4.1E-04 -- 2.1E-04 -- 4.8E-05 -- 5.0E-03 4.8E-03 1.E+00 2.5E-03 5.E-01 5.6E-04 1.E-01
Silver 5.0E-04 mg/kg -- 1.7E-07 -- 8.9E-08 -- 2.0E-08 -- 5.0E-03 2.0E-06 4.E-04 1.0E-06 2.E-04 2.3E-07 5.E-05
Thallium 5.1E-03 mg/kg -- 1.7E-06 -- 8.9E-07 -- 2.0E-07 -- 6.6E-05 2.0E-05 3.E-01 1.0E-05 2.E-01 2.4E-06 4.E-02
Zinc 1.3E+01 mg/kg -- 4.4E-03 -- 2.3E-03 -- 5.2E-04 -- 3.0E-01 5.2E-02 2.E-01 2.7E-02 9.E-02 6.0E-03 2.E-02
Butyltins
Butyltin ion 3.0E-04 mg/kg -- 1.0E-07 -- 5.3E-08 -- 1.2E-08 -- 3.0E-04 1.2E-06 4.E-03 6.2E-07 2.E-03 1.4E-07 5.E-04
Dibutyltin ion 2.0E-03 mg/kg -- 6.7E-07 -- 3.5E-07 -- 7.9E-08 -- 3.0E-04 7.9E-06 3.E-02 4.1E-06 1.E-02 9.2E-07 3.E-03
Tributyltin ion 1.9E-03 mg/kg -- 6.6E-07 -- 3.4E-07 -- 7.7E-08 -- 3.0E-04 7.7E-06 3.E-02 4.0E-06 1.E-02 9.0E-07 3.E-03
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 1.3E-03 mg/kg 2.9E-02 4.6E-07 1.E-08 2.4E-07 7.E-09 5.3E-08 2.E-09 7.0E-02 5.3E-06 8.E-05 2.7E-06 4.E-05 6.2E-07 9.E-06
2-Methylnaphthalene 1.1E-03 mg/kg -- 3.7E-07 -- 1.9E-07 -- 4.3E-08 -- 4.0E-03 4.3E-06 1.E-03 2.2E-06 6.E-04 5.0E-07 1.E-04
Acenaphthene 1.2E-02 mg/kg -- 4.1E-06 -- 2.1E-06 -- 4.8E-07 -- 6.0E-02 4.8E-05 8.E-04 2.5E-05 4.E-04 5.6E-06 9.E-05
Acenaphthylene 8.5E-04 mg/kg -- 2.9E-07 -- 1.5E-07 -- 3.4E-08 -- 6.0E-02 3.4E-06 6.E-05 1.8E-06 3.E-05 4.0E-07 7.E-06
Anthracene 1.7E-03 mg/kg -- 5.9E-07 -- 3.1E-07 -- 6.9E-08 -- 3.0E-01 6.9E-06 2.E-05 3.6E-06 1.E-05 8.1E-07 3.E-06
Benzo(a)anthracene 2.6E-04 mg/kg 7.3E-01 8.9E-08 7.E-08 4.6E-08 3.E-08 1.0E-08 8.E-09 -- 1.0E-06 -- 5.4E-07 -- 1.2E-07 --
Benzo(a)pyrene 1.7E-04 mg/kg 7.3E+00 6.0E-08 4.E-07 3.1E-08 2.E-07 7.0E-09 5.E-08 -- 7.0E-07 -- 3.6E-07 -- 8.1E-08 --
Benzo(b)fluoranthene 2.2E-04 mg/kg 7.3E-01 7.5E-08 6.E-08 3.9E-08 3.E-08 8.8E-09 6.E-09 -- 8.8E-07 -- 4.5E-07 -- 1.0E-07 --
Benzo(g,h,i)perylene 2.0E-04 mg/kg -- 6.8E-08 -- 3.5E-08 -- 7.9E-09 -- 3.0E-02 7.9E-07 3.E-05 4.1E-07 1.E-05 9.2E-08 3.E-06
Benzo(k)fluoranthene 1.5E-04 mg/kg 7.3E-02 5.3E-08 4.E-09 2.7E-08 2.E-09 6.2E-09 5.E-10 -- 6.2E-07 -- 3.2E-07 -- 7.2E-08 --
Chrysene 3.7E-04 mg/kg 7.3E-03 1.3E-07 9.E-10 6.5E-08 5.E-10 1.5E-08 1.E-10 -- 1.5E-06 -- 7.6E-07 -- 1.7E-07 --
Dibenzo(a,h)anthracene 7.9E-05 mg/kg 7.3E+00 2.7E-08 2.E-07 1.4E-08 1.E-07 3.2E-09 2.E-08 -- 3.2E-07 -- 1.6E-07 -- 3.7E-08 --
Dibenzothiophene 6.2E-04 mg/kg -- 2.1E-07 -- 1.1E-07 -- 2.5E-08 -- 4.0E-02 2.5E-06 6.E-05 1.3E-06 3.E-05 2.9E-07 7.E-06
Fluoranthene 3.0E-02 mg/kg -- 1.0E-05 -- 5.2E-06 -- 1.2E-06 -- 4.0E-02 1.2E-04 3.E-03 6.1E-05 2.E-03 1.4E-05 3.E-04
Fluorene 2.7E-03 mg/kg -- 9.1E-07 -- 4.7E-07 -- 1.1E-07 -- 4.0E-02 1.1E-05 3.E-04 5.5E-06 1.E-04 1.2E-06 3.E-05
Indeno(1,2,3-cd)pyrene 1.7E-04 mg/kg 7.3E-01 6.0E-08 4.E-08 3.1E-08 2.E-08 7.0E-09 5.E-09 -- 7.0E-07 -- 3.6E-07 -- 8.1E-08 --
Naphthalene 2.7E-03 mg/kg -- 9.4E-07 -- 4.9E-07 -- 1.1E-07 -- 2.0E-02 1.1E-05 5.E-04 5.7E-06 3.E-04 1.3E-06 6.E-05
Phenanthrene 3.9E-02 mg/kg -- 1.3E-05 -- 6.9E-06 -- 1.6E-06 -- 3.0E-02 1.6E-04 5.E-03 8.1E-05 3.E-03 1.8E-05 6.E-04
Pyrene 4.1E-03 mg/kg -- 1.4E-06 -- 7.2E-07 -- 1.6E-07 -- 3.0E-02 1.6E-05 5.E-04 8.4E-06 3.E-04 1.9E-06 6.E-05
Total Carcinogenic PAHs -- mg/kg -- -- 8.E-07 -- 4.E-07 -- 9.E-08 -- -- -- -- -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 5.8E-02 mg/kg 1.4E-02 2.0E-05 3.E-07 1.0E-05 1.E-07 2.3E-06 3.E-08 2.0E-02 2.3E-04 1.E-02 1.2E-04 6.E-03 2.7E-05 1.E-03
Dibutyl phthalate 1.1E-02 mg/kg -- 3.7E-06 -- 1.9E-06 -- 4.3E-07 -- 1.0E-01 4.3E-05 4.E-04 2.2E-05 2.E-04 5.0E-06 5.E-05
Diethyl phthalate 4.3E-03 mg/kg -- 1.5E-06 -- 7.5E-07 -- 1.7E-07 -- 8.0E-01 1.7E-05 2.E-05 8.8E-06 1.E-05 2.0E-06 2.E-06
SVOCs
Benzyl alcohol 1.4E-02 mg/kg -- 4.8E-06 -- 2.5E-06 -- 5.6E-07 -- 5.0E-01 5.6E-05 1.E-04 2.9E-05 6.E-05 6.5E-06 1.E-05
Dibenzofuran 6.1E-04 mg/kg -- 2.1E-07 -- 1.1E-07 -- 2.4E-08 -- 4.0E-02 2.4E-06 6.E-05 1.3E-06 3.E-05 2.9E-07 7.E-06
Hexachlorobenzene 1.3E-02 mg/kg 1.6E+00 4.5E-06 7.E-06 2.3E-06 4.E-06 5.3E-07 8.E-07 8.0E-04 5.3E-05 7.E-02 2.7E-05 3.E-02 6.1E-06 8.E-03
Hexachlorobutadiene 4.5E-05 mg/kg 7.8E-02 1.5E-08 1.E-09 8.0E-09 6.E-10 1.8E-09 1.E-10 1.0E-03 1.8E-07 2.E-04 9.3E-08 9.E-05 2.1E-08 2.E-05
Isophorone 2.5E-03 mg/kg 9.5E-04 8.4E-07 8.E-10 4.3E-07 4.E-10 9.8E-08 9.E-11 2.0E-01 9.8E-06 5.E-05 5.1E-06 3.E-05 1.1E-06 6.E-06
Phenols
4-Nitrophenol 7.1E-03 mg/kg -- 2.4E-06 -- 1.3E-06 -- 2.8E-07 -- 5.0E-03 2.8E-05 6.E-03 1.5E-05 3.E-03 3.3E-06 7.E-04
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TABLE 5-162.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 60 g/dayChemical of
Potential Concerna Tissue Type Exposure Point

EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral RfD

mg/kg-day

Polychlorinated Biphenyls 
Total Aroclors 6.6E-01 mg/kg 2.0E+00 2.3E-04 5.E-04 1.2E-04 2.E-04 2.6E-05 5.E-05 2.0E-05 2.6E-03 1.E+02 1.4E-03 7.E+01 3.1E-04 2.E+01
Total PCB Congeners 3.1E+00 mg/kg NA 1.1E-03 -- 5.5E-04 -- 1.2E-04 -- NA 1.2E-02 -- 6.4E-03 -- 1.4E-03 --
Total PCBs, Adjusted 3.1E+00 mg/kg 2.0E+00 1.0E-03 2.E-03 5.4E-04 1.E-03 1.2E-04 2.E-04 2.0E-05 1.2E-02 6.E+02 6.3E-03 3.E+02 1.4E-03 7.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 1.6E-06 mg/kg 1.3E+05 5.6E-10 7.E-05 2.9E-10 4.E-05 6.5E-11 8.E-06 1.0E-09 6.5E-09 7.E+00 3.4E-09 3.E+00 7.6E-10 8.E-01
Total PCB TEQ 2.9E-06 mg/kg 1.3E+05 1.0E-09 1.E-04 5.2E-10 7.E-05 1.2E-10 2.E-05 1.0E-09 1.2E-08 1.E+01 6.1E-09 6.E+00 1.4E-09 1.E+00
Total TEQ -- mg/kg -- -- 2.E-04 -- 1.E-04 -- 2.E-05 -- -- 2.E+01 -- 9.E+00 -- 2.E+00
Pesticides
Aldrin 2.7E-05 mg/kg 1.7E+01 9.3E-09 2.E-07 4.8E-09 8.E-08 1.1E-09 2.E-08 3.0E-05 1.1E-07 4.E-03 5.6E-08 2.E-03 1.3E-08 4.E-04
alpha-Hexachlorocyclohexane 8.4E-06 mg/kg 6.3E+00 2.9E-09 2.E-08 1.5E-09 9.E-09 3.4E-10 2.E-09 8.0E-03 3.4E-08 4.E-06 1.7E-08 2.E-06 3.9E-09 5.E-07
beta-Hexachlorocyclohexane 1.1E-03 mg/kg 1.8E+00 3.9E-07 7.E-07 2.0E-07 4.E-07 4.5E-08 8.E-08 6.0E-04 4.5E-06 8.E-03 2.3E-06 4.E-03 5.3E-07 9.E-04
Dieldrin 1.3E-03 mg/kg 1.6E+01 4.4E-07 7.E-06 2.3E-07 4.E-06 5.1E-08 8.E-07 5.0E-05 5.1E-06 1.E-01 2.6E-06 5.E-02 6.0E-07 1.E-02
Endrin 6.4E-06 mg/kg -- 2.2E-09 -- 1.1E-09 -- 2.6E-10 -- 3.0E-04 2.6E-08 9.E-05 1.3E-08 4.E-05 3.0E-09 1.E-05
Endrin aldehyde 5.0E-04 mg/kg -- 1.7E-07 -- 8.9E-08 -- 2.0E-08 -- 3.0E-04 2.0E-06 7.E-03 1.0E-06 3.E-03 2.3E-07 8.E-04
Endrin ketone 4.4E-06 mg/kg -- 1.5E-09 -- 7.7E-10 -- 1.7E-10 -- 3.0E-04 1.7E-08 6.E-05 9.0E-09 3.E-05 2.0E-09 7.E-06
gamma-Hexachlorocyclohexane 8.6E-06 mg/kg 1.1E+00 2.9E-09 3.E-09 1.5E-09 2.E-09 3.4E-10 4.E-10 3.0E-04 3.4E-08 1.E-04 1.8E-08 6.E-05 4.0E-09 1.E-05
Heptachlor 1.3E-06 mg/kg 4.5E+00 4.3E-10 2.E-09 2.2E-10 1.E-09 5.0E-11 2.E-10 5.0E-04 5.0E-09 1.E-05 2.6E-09 5.E-06 5.8E-10 1.E-06
Heptachlor epoxide 3.6E-05 mg/kg 9.1E+00 1.2E-08 1.E-07 6.4E-09 6.E-08 1.4E-09 1.E-08 1.3E-05 1.4E-07 1.E-02 7.4E-08 6.E-03 1.7E-08 1.E-03
Methoxychlor 1.8E-03 mg/kg -- 6.2E-07 -- 3.2E-07 -- 7.2E-08 -- 5.0E-03 7.2E-06 1.E-03 3.7E-06 7.E-04 8.4E-07 2.E-04
Total Chlordanes 4.3E-03 mg/kg 3.5E-01 1.5E-06 5.E-07 7.6E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 1.7E-05 3.E-02 8.9E-06 2.E-02 2.0E-06 4.E-03
Total DDD 3.3E-02 mg/kg 2.4E-01 1.1E-05 3.E-06 5.8E-06 1.E-06 1.3E-06 3.E-07 5.0E-04 1.3E-04 3.E-01 6.8E-05 1.E-01 1.5E-05 3.E-02
Total DDE 4.0E-02 mg/kg 3.4E-01 1.4E-05 5.E-06 7.2E-06 2.E-06 1.6E-06 5.E-07 5.0E-04 1.6E-04 3.E-01 8.4E-05 2.E-01 1.9E-05 4.E-02
Total DDT 1.3E-02 mg/kg 3.4E-01 4.3E-06 1.E-06 2.2E-06 8.E-07 5.1E-07 2.E-07 5.0E-04 5.1E-05 1.E-01 2.6E-05 5.E-02 5.9E-06 1.E-02
Total Endosulfan 6.1E-04 mg/kg -- 2.1E-07 -- 1.1E-07 -- 2.4E-08 -- 6.0E-03 2.4E-06 4.E-04 1.3E-06 2.E-04 2.8E-07 5.E-05

Exposure Area Totalf 2.E-03 1.E-03 3.E-04

Notes:
a Chemical list includes analytes detected in any of the four human health target fish species for each tissue type.
b

c Numbers presented are rounded values.  Sums calculated before rounding.
d Toxicity Values for trivalent Chromium used to assess total Chromium.
e

f

Abbreviations: g/day = grams per day. TEQ = Toxic Equivalents.
-- = Not applicable. LADI = Lifetime Average Daily Intake. WB = Whole body.
CDI = Chronic Daily Intake. mg/kg = milligrams per kilogram.
DDD = Dichlorodiphenyldichloroethane.   NL = Not listed.
DDE = Dichlorodiphenyldichloroethylene. PAHs = Polynuclear Aromatic Hydrocarbons.
DDT = Dichlorodiphenyltrichloroethane. PCB = Polychlorinated Biphenyls.
EPC = Exposure Point Concentration. RfD = Reference Dose.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic 
Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
Cumulative risk sums calculated using PCB congener data.

EPCs for the multi-species diet were calculated assuming each of the four target fish species (smallmouth bass, black crappie, common carp, and brown bullhead) represent 1/4 of a 
person's diet, according to the Portland Harbor RI/FS Programmatic Work Plan
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TABLE 5-163.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

WB tissue Study Area Wide Metals
Aluminum 2.9E+01 mg/kg -- 9.8E-03 -- 5.1E-03 -- 1.1E-03 -- 1.0E+00 1.1E-01 1.E-01 5.9E-02 6.E-02 1.3E-02 1.E-02
Antimony 4.7E-02 mg/kg -- 1.6E-05 -- 8.4E-06 -- 1.9E-06 -- 4.0E-04 1.9E-04 5.E-01 9.8E-05 2.E-01 2.2E-05 6.E-02
Arsenic, inorganic 1.8E-02 mg/kg 1.5E+00 6.1E-06 9.E-06 3.2E-06 5.E-06 7.2E-07 1.E-06 3.0E-04 7.2E-05 2.E-01 3.7E-05 1.E-01 8.3E-06 3.E-02
Cadmium 2.2E-02 mg/kg -- 7.4E-06 -- 3.8E-06 -- 8.7E-07 -- 1.0E-03 8.7E-05 9.E-02 4.5E-05 4.E-02 1.0E-05 1.E-02
Chromiumd 4.6E-01 mg/kg -- 1.6E-04 -- 8.2E-05 -- 1.9E-05 -- 1.5E+00 1.9E-03 1.E-03 9.6E-04 6.E-04 2.2E-04 1.E-04
Copper 8.6E-01 mg/kg -- 2.9E-04 -- 1.5E-04 -- 3.4E-05 -- 4.0E-02 3.4E-03 9.E-02 1.8E-03 4.E-02 4.0E-04 1.E-02
Lead 8.7E+00 mg/kg NL 3.0E-03 -- 1.5E-03 -- 3.5E-04 -- NL 3.5E-02 -- 1.8E-02 -- 4.1E-03 --
Manganese 4.1E+00 mg/kg -- 1.4E-03 -- 7.2E-04 -- 1.6E-04 -- 1.4E-01 1.6E-02 1.E-01 8.4E-03 6.E-02 1.9E-03 1.E-02
Mercury 5.4E-02 mg/kg -- 1.8E-05 -- 9.5E-06 -- 2.1E-06 -- 1.0E-04 2.1E-04 2.E+00 1.1E-04 1.E+00 2.5E-05 2.E-01
Nickel 3.2E-01 mg/kg -- 1.1E-04 -- 5.6E-05 -- 1.3E-05 -- 2.0E-02 1.3E-03 6.E-02 6.5E-04 3.E-02 1.5E-04 7.E-03
Selenium 1.7E-01 mg/kg -- 5.7E-05 -- 3.0E-05 -- 6.7E-06 -- 5.0E-03 6.7E-04 1.E-01 3.5E-04 7.E-02 7.8E-05 2.E-02
Silver 3.0E-03 mg/kg -- 1.0E-06 -- 5.3E-07 -- 1.2E-07 -- 5.0E-03 1.2E-05 2.E-03 6.2E-06 1.E-03 1.4E-06 3.E-04
Thallium 4.9E-03 mg/kg -- 1.7E-06 -- 8.7E-07 -- 2.0E-07 -- 6.6E-05 2.0E-05 3.E-01 1.0E-05 2.E-01 2.3E-06 3.E-02
Zinc 3.4E+01 mg/kg -- 1.2E-02 -- 6.0E-03 -- 1.3E-03 -- 3.0E-01 1.3E-01 4.E-01 7.0E-02 2.E-01 1.6E-02 5.E-02
Butyltins
Butyltin ion 1.2E-03 mg/kg -- 4.0E-07 -- 2.1E-07 -- 4.7E-08 -- 3.0E-04 4.7E-06 2.E-02 2.4E-06 8.E-03 5.4E-07 2.E-03
Dibutyltin ion 6.1E-04 mg/kg -- 2.1E-07 -- 1.1E-07 -- 2.4E-08 -- 3.0E-04 2.4E-06 8.E-03 1.3E-06 4.E-03 2.8E-07 9.E-04
Tributyltin ion 1.6E-03 mg/kg -- 5.5E-07 -- 2.8E-07 -- 6.4E-08 -- 3.0E-04 6.4E-06 2.E-02 3.3E-06 1.E-02 7.5E-07 2.E-03
PAHs
1-Methylnaphthalene 2.0E-03 mg/kg 2.9E-02 6.8E-07 2.E-08 3.5E-07 1.E-08 8.0E-08 2.E-09 7.0E-02 8.0E-06 1.E-04 4.1E-06 6.E-05 9.3E-07 1.E-05
2-Methylnaphthalene 5.8E-03 mg/kg -- 2.0E-06 -- 1.0E-06 -- 2.3E-07 -- 4.0E-03 2.3E-05 6.E-03 1.2E-05 3.E-03 2.7E-06 7.E-04
Acenaphthene 1.3E-02 mg/kg -- 4.3E-06 -- 2.2E-06 -- 5.0E-07 -- 6.0E-02 5.0E-05 8.E-04 2.6E-05 4.E-04 5.9E-06 1.E-04
Acenaphthylene 5.6E-04 mg/kg -- 1.9E-07 -- 1.0E-07 -- 2.3E-08 -- 6.0E-02 2.3E-06 4.E-05 1.2E-06 2.E-05 2.6E-07 4.E-06
Anthracene 1.1E-03 mg/kg -- 3.7E-07 -- 1.9E-07 -- 4.3E-08 -- 3.0E-01 4.3E-06 1.E-05 2.2E-06 7.E-06 5.0E-07 2.E-06
Benzo(a)anthracene 1.1E-04 mg/kg 7.3E-01 3.7E-08 3.E-08 1.9E-08 1.E-08 4.4E-09 3.E-09 -- 4.4E-07 -- 2.2E-07 -- 5.1E-08 --
Benzo(a)pyrene 1.3E-04 mg/kg 7.3E+00 4.6E-08 3.E-07 2.4E-08 2.E-07 5.4E-09 4.E-08 -- 5.4E-07 -- 2.8E-07 -- 6.3E-08 --
Benzo(b)fluoranthene 1.4E-04 mg/kg 7.3E-01 4.9E-08 4.E-08 2.5E-08 2.E-08 5.7E-09 4.E-09 -- 5.7E-07 -- 2.9E-07 -- 6.7E-08 --
Benzo(g,h,i)perylene 1.6E-04 mg/kg -- 5.4E-08 -- 2.8E-08 -- 6.3E-09 -- 3.0E-02 6.3E-07 2.E-05 3.3E-07 1.E-05 7.3E-08 2.E-06
Benzo(k)fluoranthene 9.9E-05 mg/kg 7.3E-02 3.4E-08 2.E-09 1.7E-08 1.E-09 3.9E-09 3.E-10 -- 3.9E-07 -- 2.0E-07 -- 4.6E-08 --
Chrysene 1.1E-04 mg/kg 7.3E-03 3.6E-08 3.E-10 1.9E-08 1.E-10 4.2E-09 3.E-11 -- 4.2E-07 -- 2.2E-07 -- 4.9E-08 --
Dibenzo(a,h)anthracene 7.3E-05 mg/kg 7.3E+00 2.5E-08 2.E-07 1.3E-08 9.E-08 2.9E-09 2.E-08 -- 2.9E-07 -- 1.5E-07 -- 3.4E-08 --
Dibenzothiophene 1.4E-03 mg/kg -- 4.8E-07 -- 2.5E-07 -- 5.5E-08 -- 4.0E-02 5.5E-06 1.E-04 2.9E-06 7.E-05 6.5E-07 2.E-05
Fluoranthene 8.9E-03 mg/kg -- 3.1E-06 -- 1.6E-06 -- 3.6E-07 -- 4.0E-02 3.6E-05 9.E-04 1.8E-05 5.E-04 4.2E-06 1.E-04
Fluorene 7.0E-03 mg/kg -- 2.4E-06 -- 1.2E-06 -- 2.8E-07 -- 4.0E-02 2.8E-05 7.E-04 1.4E-05 4.E-04 3.3E-06 8.E-05
Indeno(1,2,3-cd)pyrene 1.4E-04 mg/kg 7.3E-01 4.7E-08 3.E-08 2.5E-08 2.E-08 5.5E-09 4.E-09 -- 5.5E-07 -- 2.9E-07 -- 6.5E-08 --
Naphthalene 6.5E-03 mg/kg -- 2.2E-06 -- 1.2E-06 -- 2.6E-07 -- 2.0E-02 2.6E-05 1.E-03 1.4E-05 7.E-04 3.1E-06 2.E-04
Phenanthrene 1.2E-02 mg/kg -- 4.2E-06 -- 2.2E-06 -- 4.9E-07 -- 3.0E-02 4.9E-05 2.E-03 2.5E-05 8.E-04 5.7E-06 2.E-04
Pyrene 3.0E-03 mg/kg -- 1.0E-06 -- 5.4E-07 -- 1.2E-07 -- 3.0E-02 1.2E-05 4.E-04 6.2E-06 2.E-04 1.4E-06 5.E-05
Total Carcinogenic PAHse -- mg/kg -- -- 6.E-07 -- 3.E-07 -- 7.E-08 -- -- -- -- -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 1.2E+00 mg/kg 1.4E-02 3.9E-04 6.E-06 2.0E-04 3.E-06 4.6E-05 6.E-07 2.0E-02 4.6E-03 2.E-01 2.4E-03 1.E-01 5.4E-04 3.E-02
Dibutyl phthalate 4.4E-03 mg/kg -- 1.5E-06 -- 7.8E-07 -- 1.8E-07 -- 1.0E-01 1.8E-05 2.E-04 9.1E-06 9.E-05 2.1E-06 2.E-05
Diethyl phthalate 2.5E-03 mg/kg -- 8.6E-07 -- 4.4E-07 -- 1.0E-07 -- 8.0E-01 1.0E-05 1.E-05 5.2E-06 6.E-06 1.2E-06 1.E-06
Di-n-octyl phthalate 4.3E-02 mg/kg -- 1.5E-05 -- 7.6E-06 -- 1.7E-06 -- 1.0E-01 1.7E-04 2.E-03 8.8E-05 9.E-04 2.0E-05 2.E-04

Tissue Type Exposure Point
EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral RfD

mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 60 g/dayChemical of
Potential Concerna 
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TABLE 5-163.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral RfD

mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 60 g/dayChemical of
Potential Concerna 

SVOCs
Benzoic acid 2.0E-01 mg/kg -- 6.9E-05 -- 3.6E-05 -- 8.0E-06 -- 4.0E+00 8.0E-04 2.E-04 4.2E-04 1.E-04 9.4E-05 2.E-05
Benzyl alcohol 1.5E-02 mg/kg -- 5.3E-06 -- 2.7E-06 -- 6.2E-07 -- 5.0E-01 6.2E-05 1.E-04 3.2E-05 6.E-05 7.2E-06 1.E-05
Bis(2-chloroethoxy) methane 6.4E-03 mg/kg -- 2.2E-06 -- 1.1E-06 -- 2.6E-07 -- 3.0E-03 2.6E-05 9.E-03 1.3E-05 4.E-03 3.0E-06 1.E-03
Dibenzofuran 3.2E-03 mg/kg -- 1.1E-06 -- 5.6E-07 -- 1.3E-07 -- 4.0E-02 1.3E-05 3.E-04 6.6E-06 2.E-04 1.5E-06 4.E-05
Hexachlorobenzene 2.2E-03 mg/kg 1.6E+00 7.5E-07 1.E-06 3.9E-07 6.E-07 8.7E-08 1.E-07 8.0E-04 8.7E-06 1.E-02 4.5E-06 6.E-03 1.0E-06 1.E-03
Hexachlorobutadiene 4.0E-04 mg/kg 7.8E-02 1.4E-07 1.E-08 7.1E-08 6.E-09 1.6E-08 1.E-09 1.0E-03 1.6E-06 2.E-03 8.2E-07 8.E-04 1.9E-07 2.E-04
Isophorone 1.5E-03 mg/kg 9.5E-04 5.1E-07 5.E-10 2.6E-07 2.E-10 5.9E-08 6.E-11 2.0E-01 5.9E-06 3.E-05 3.0E-06 2.E-05 6.9E-07 3.E-06
Phenols
4-Methylphenol 1.3E-03 mg/kg -- 4.5E-07 -- 2.3E-07 -- 5.3E-08 -- 5.0E-03 5.3E-06 1.E-03 2.7E-06 5.E-04 6.1E-07 1.E-04
4-Nitrophenol 3.9E-03 mg/kg -- 1.3E-06 -- 6.9E-07 -- 1.6E-07 -- 5.0E-03 1.6E-05 3.E-03 8.0E-06 2.E-03 1.8E-06 4.E-04
Phenol 2.2E-02 mg/kg -- 7.5E-06 -- 3.9E-06 -- 8.8E-07 -- 3.0E-01 8.8E-05 3.E-04 4.5E-05 2.E-04 1.0E-05 3.E-05
Polychlorinated Biphenyls 
Total Aroclors 8.6E-01 mg/kg 2.0E+00 3.0E-04 6.E-04 1.5E-04 3.E-04 3.5E-05 7.E-05 2.0E-05 3.5E-03 2.E+02 1.8E-03 9.E+01 4.0E-04 2.E+01
Total PCB Congeners 1.1E+00 mg/kg NA 3.8E-04 -- 2.0E-04 -- 4.5E-05 -- NA 4.5E-03 -- 2.3E-03 -- 5.2E-04 --
Total PCBs, Adjusted 1.1E+00 mg/kg 2.0E+00 3.7E-04 7.E-04 1.9E-04 4.E-04 4.3E-05 9.E-05 2.0E-05 4.3E-03 2.E+02 2.2E-03 1.E+02 5.1E-04 3.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 2.9E-06 mg/kg 1.3E+05 1.0E-09 1.E-04 5.2E-10 7.E-05 1.2E-10 2.E-05 1.0E-09 1.2E-08 1.E+01 6.0E-09 6.E+00 1.4E-09 1.E+00
Total PCB TEQ 6.4E-06 mg/kg 1.3E+05 2.2E-09 3.E-04 1.1E-09 1.E-04 2.5E-10 3.E-05 1.0E-09 2.5E-08 3.E+01 1.3E-08 1.E+01 3.0E-09 3.E+00
Total TEQ -- mg/kg -- -- 4.E-04 -- 2.E-04 -- 5.E-05 -- -- 4.E+01 -- 2.E+01 -- 4.E+00
Pesticides
Aldrin 3.5E-05 mg/kg 1.7E+01 1.2E-08 2.E-07 6.2E-09 1.E-07 1.4E-09 2.E-08 3.0E-05 1.4E-07 5.E-03 7.2E-08 2.E-03 1.6E-08 5.E-04
alpha-Hexachlorocyclohexane 2.0E-04 mg/kg 6.3E+00 6.7E-08 4.E-07 3.5E-08 2.E-07 7.9E-09 5.E-08 8.0E-03 7.9E-07 1.E-04 4.1E-07 5.E-05 9.2E-08 1.E-05
beta-Hexachlorocyclohexane 8.1E-06 mg/kg 1.8E+00 2.8E-09 5.E-09 1.4E-09 3.E-09 3.2E-10 6.E-10 6.0E-04 3.2E-08 5.E-05 1.7E-08 3.E-05 3.8E-09 6.E-06
Dieldrin 1.9E-03 mg/kg 1.6E+01 6.4E-07 1.E-05 3.3E-07 5.E-06 7.5E-08 1.E-06 5.0E-05 7.5E-06 2.E-01 3.9E-06 8.E-02 8.8E-07 2.E-02
Endrin 1.1E-05 mg/kg -- 3.7E-09 -- 1.9E-09 -- 4.3E-10 -- 3.0E-04 4.3E-08 1.E-04 2.2E-08 7.E-05 5.1E-09 2.E-05
Endrin aldehyde 2.0E-06 mg/kg -- 7.0E-10 -- 3.6E-10 -- 8.1E-11 -- 3.0E-04 8.1E-09 3.E-05 4.2E-09 1.E-05 9.5E-10 3.E-06
Endrin ketone 2.2E-06 mg/kg -- 7.5E-10 -- 3.9E-10 -- 8.7E-11 -- 3.0E-04 8.7E-09 3.E-05 4.5E-09 2.E-05 1.0E-09 3.E-06
gamma-Hexachlorocyclohexane 3.4E-04 mg/kg 1.1E+00 1.2E-07 1.E-07 6.1E-08 7.E-08 1.4E-08 2.E-08 3.0E-04 1.4E-06 5.E-03 7.1E-07 2.E-03 1.6E-07 5.E-04
Heptachlor 2.2E-04 mg/kg 4.5E+00 7.5E-08 3.E-07 3.9E-08 2.E-07 8.8E-09 4.E-08 5.0E-04 8.8E-07 2.E-03 4.5E-07 9.E-04 1.0E-07 2.E-04
Heptachlor epoxide 6.5E-05 mg/kg 9.1E+00 2.2E-08 2.E-07 1.2E-08 1.E-07 2.6E-09 2.E-08 1.3E-05 2.6E-07 2.E-02 1.3E-07 1.E-02 3.0E-08 2.E-03
Methoxychlor 3.1E-04 mg/kg -- 1.1E-07 -- 5.5E-08 -- 1.2E-08 -- 5.0E-03 1.2E-06 2.E-04 6.4E-07 1.E-04 1.4E-07 3.E-05
Total Chlordanes 1.2E-02 mg/kg 3.5E-01 4.0E-06 1.E-06 2.1E-06 7.E-07 4.6E-07 2.E-07 5.0E-04 4.6E-05 9.E-02 2.4E-05 5.E-02 5.4E-06 1.E-02
Total DDD 3.8E-02 mg/kg 2.4E-01 1.3E-05 3.E-06 6.7E-06 2.E-06 1.5E-06 4.E-07 5.0E-04 1.5E-04 3.E-01 7.9E-05 2.E-01 1.8E-05 4.E-02
Total DDE 8.7E-02 mg/kg 3.4E-01 3.0E-05 1.E-05 1.5E-05 5.E-06 3.5E-06 1.E-06 5.0E-04 3.5E-04 7.E-01 1.8E-04 4.E-01 4.1E-05 8.E-02
Total DDT 2.1E-02 mg/kg 3.4E-01 7.3E-06 2.E-06 3.7E-06 1.E-06 8.5E-07 3.E-07 5.0E-04 8.5E-05 2.E-01 4.4E-05 9.E-02 9.9E-06 2.E-02
Total Endosulfan 2.1E-03 mg/kg -- 7.3E-07 -- 3.7E-07 -- 8.5E-08 -- 6.0E-03 8.5E-06 1.E-03 4.4E-06 7.E-04 9.9E-07 2.E-04

Exposure Area Totalf 1.E-03 6.E-04 1.E-04
Fillet Study Area Wide Metals

Aluminum 3.6E+00 mg/kg -- 1.2E-03 -- 6.4E-04 -- 1.4E-04 -- 1.0E+00 1.4E-02 1.E-02 7.5E-03 7.E-03 1.7E-03 2.E-03
Antimony 5.6E-04 mg/kg -- 1.9E-07 -- 9.9E-08 -- 2.2E-08 -- 4.0E-04 2.2E-06 6.E-03 1.2E-06 3.E-03 2.6E-07 7.E-04
Arsenic, inorganic 1.1E-02 mg/kg 1.5E+00 3.9E-06 6.E-06 2.0E-06 3.E-06 4.5E-07 7.E-07 3.0E-04 4.5E-05 2.E-01 2.3E-05 8.E-02 5.3E-06 2.E-02
Cadmium 1.5E-03 mg/kg -- 5.3E-07 -- 2.7E-07 -- 6.2E-08 -- 1.0E-03 6.2E-06 6.E-03 3.2E-06 3.E-03 7.2E-07 7.E-04
Chromium 1.2E-01 mg/kg -- 4.2E-05 -- 2.2E-05 -- 4.9E-06 -- 1.5E+00 4.9E-04 3.E-04 2.5E-04 2.E-04 5.7E-05 4.E-05
Copper 3.2E-01 mg/kg -- 1.1E-04 -- 5.7E-05 -- 1.3E-05 -- 4.0E-02 1.3E-03 3.E-02 6.6E-04 2.E-02 1.5E-04 4.E-03
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TABLE 5-163.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral RfD

mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 60 g/dayChemical of
Potential Concerna 

Lead 2.4E-02 mg/kg NL 8.2E-06 -- 4.2E-06 -- 9.6E-07 -- NL 9.6E-05 -- 5.0E-05 -- 1.1E-05 --
Manganese 5.1E-01 mg/kg -- 1.7E-04 -- 9.0E-05 -- 2.0E-05 -- 1.4E-01 2.0E-03 1.E-02 1.0E-03 7.E-03 2.4E-04 2.E-03
Mercury 9.7E-02 mg/kg -- 3.3E-05 -- 1.7E-05 -- 3.9E-06 -- 1.0E-04 3.9E-04 4.E+00 2.0E-04 2.E+00 4.5E-05 5.E-01
Nickel 4.4E-02 mg/kg -- 1.5E-05 -- 7.8E-06 -- 1.8E-06 -- 2.0E-02 1.8E-04 9.E-03 9.1E-05 5.E-03 2.1E-05 1.E-03
Selenium 1.2E-01 mg/kg -- 4.0E-05 -- 2.1E-05 -- 4.7E-06 -- 5.0E-03 4.7E-04 9.E-02 2.4E-04 5.E-02 5.4E-05 1.E-02
Silver 1.4E-04 mg/kg -- 4.9E-08 -- 2.5E-08 -- 5.7E-09 -- 5.0E-03 5.7E-07 1.E-04 2.9E-07 6.E-05 6.6E-08 1.E-05
Thallium 3.7E-03 mg/kg -- 1.3E-06 -- 6.6E-07 -- 1.5E-07 -- 6.6E-05 1.5E-05 2.E-01 7.7E-06 1.E-01 1.7E-06 3.E-02
Zinc 1.2E+01 mg/kg -- 4.1E-03 -- 2.1E-03 -- 4.8E-04 -- 3.0E-01 4.8E-02 2.E-01 2.5E-02 8.E-02 5.6E-03 2.E-02
Butyltins
Butyltin ion 1.0E-04 mg/kg -- 3.4E-08 -- 1.8E-08 -- 4.0E-09 -- 3.0E-04 4.0E-07 1.E-03 2.1E-07 7.E-04 4.7E-08 2.E-04
Dibutyltin ion 4.8E-04 mg/kg -- 1.6E-07 -- 8.5E-08 -- 1.9E-08 -- 3.0E-04 1.9E-06 6.E-03 9.9E-07 3.E-03 2.2E-07 7.E-04
Tributyltin ion 1.3E-03 mg/kg -- 4.5E-07 -- 2.3E-07 -- 5.2E-08 -- 3.0E-04 5.2E-06 2.E-02 2.7E-06 9.E-03 6.1E-07 2.E-03
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 1.0E-03 mg/kg 2.9E-02 3.5E-07 1.E-08 1.8E-07 5.E-09 4.1E-08 1.E-09 7.0E-02 4.1E-06 6.E-05 2.1E-06 3.E-05 4.8E-07 7.E-06
2-Methylnaphthalene 8.6E-04 mg/kg -- 2.9E-07 -- 1.5E-07 -- 3.4E-08 -- 4.0E-03 3.4E-06 9.E-04 1.8E-06 4.E-04 4.0E-07 1.E-04
Acenaphthene 5.6E-03 mg/kg -- 1.9E-06 -- 9.9E-07 -- 2.2E-07 -- 6.0E-02 2.2E-05 4.E-04 1.1E-05 2.E-04 2.6E-06 4.E-05
Acenaphthylene 5.9E-04 mg/kg -- 2.0E-07 -- 1.0E-07 -- 2.4E-08 -- 6.0E-02 2.4E-06 4.E-05 1.2E-06 2.E-05 2.7E-07 5.E-06
Anthracene 1.1E-03 mg/kg -- 3.7E-07 -- 1.9E-07 -- 4.4E-08 -- 3.0E-01 4.4E-06 1.E-05 2.3E-06 8.E-06 5.1E-07 2.E-06
Benzo(a)anthracene 1.2E-04 mg/kg 7.3E-01 4.0E-08 3.E-08 2.1E-08 2.E-08 4.7E-09 3.E-09 -- 4.7E-07 -- 2.4E-07 -- 5.5E-08 --
Benzo(a)pyrene 8.4E-05 mg/kg 7.3E+00 2.9E-08 2.E-07 1.5E-08 1.E-07 3.3E-09 2.E-08 -- 3.3E-07 -- 1.7E-07 -- 3.9E-08 --
Benzo(b)fluoranthene 8.8E-05 mg/kg 7.3E-01 3.0E-08 2.E-08 1.6E-08 1.E-08 3.5E-09 3.E-09 -- 3.5E-07 -- 1.8E-07 -- 4.1E-08 --
Benzo(g,h,i)perylene 9.2E-05 mg/kg -- 3.1E-08 -- 1.6E-08 -- 3.7E-09 -- 3.0E-02 3.7E-07 1.E-05 1.9E-07 6.E-06 4.3E-08 1.E-06
Benzo(k)fluoranthene 6.6E-05 mg/kg 7.3E-02 2.3E-08 2.E-09 1.2E-08 9.E-10 2.7E-09 2.E-10 -- 2.7E-07 -- 1.4E-07 -- 3.1E-08 --
Chrysene 1.9E-04 mg/kg 7.3E-03 6.6E-08 5.E-10 3.4E-08 3.E-10 7.7E-09 6.E-11 -- 7.7E-07 -- 4.0E-07 -- 9.0E-08 --
Dibenzo(a,h)anthracene 2.3E-05 mg/kg 7.3E+00 7.8E-09 6.E-08 4.0E-09 3.E-08 9.1E-10 7.E-09 -- 9.1E-08 -- 4.7E-08 -- 1.1E-08 --
Dibenzothiophene 3.9E-04 mg/kg -- 1.3E-07 -- 6.9E-08 -- 1.6E-08 -- 4.0E-02 1.6E-06 4.E-05 8.1E-07 2.E-05 1.8E-07 5.E-06
Fluoranthene 1.2E-02 mg/kg -- 4.2E-06 -- 2.2E-06 -- 4.9E-07 -- 4.0E-02 4.9E-05 1.E-03 2.5E-05 6.E-04 5.7E-06 1.E-04
Fluorene 1.5E-03 mg/kg -- 5.3E-07 -- 2.7E-07 -- 6.2E-08 -- 4.0E-02 6.2E-06 2.E-04 3.2E-06 8.E-05 7.2E-07 2.E-05
Indeno(1,2,3-cd)pyrene 8.6E-05 mg/kg 7.3E-01 2.9E-08 2.E-08 1.5E-08 1.E-08 3.4E-09 3.E-09 -- 3.4E-07 -- 1.8E-07 -- 4.0E-08 --
Naphthalene 1.1E-03 mg/kg -- 3.7E-07 -- 1.9E-07 -- 4.3E-08 -- 2.0E-02 4.3E-06 2.E-04 2.2E-06 1.E-04 5.1E-07 3.E-05
Phenanthrene 1.7E-02 mg/kg -- 5.8E-06 -- 3.0E-06 -- 6.7E-07 -- 3.0E-02 6.7E-05 2.E-03 3.5E-05 1.E-03 7.8E-06 3.E-04
Pyrene 1.1E-03 mg/kg -- 3.6E-07 -- 1.9E-07 -- 4.2E-08 -- 3.0E-02 4.2E-06 1.E-04 2.2E-06 7.E-05 4.9E-07 2.E-05
Total Carcinogenic PAHs -- mg/kg -- -- 3.E-07 -- 2.E-07 -- 4.E-08 -- -- -- -- -- -- --
Phthalates
Bis(2-ethylhexyl) phthalate 2.6E-02 mg/kg 1.4E-02 8.9E-06 1.E-07 4.6E-06 6.E-08 1.0E-06 1.E-08 2.0E-02 1.0E-04 5.E-03 5.4E-05 3.E-03 1.2E-05 6.E-04
Dibutyl phthalate 7.1E-03 mg/kg -- 2.4E-06 -- 1.3E-06 -- 2.8E-07 -- 1.0E-01 2.8E-05 3.E-04 1.5E-05 1.E-04 3.3E-06 3.E-05
Diethyl phthalate 1.7E-03 mg/kg -- 5.9E-07 -- 3.0E-07 -- 6.8E-08 -- 8.0E-01 6.8E-06 9.E-06 3.5E-06 4.E-06 8.0E-07 1.E-06
SVOCs
Benzyl alcohol 1.0E-02 mg/kg -- 3.5E-06 -- 1.8E-06 -- 4.1E-07 -- 5.0E-01 4.1E-05 8.E-05 2.1E-05 4.E-05 4.8E-06 1.E-05
Dibenzofuran 4.3E-04 mg/kg -- 1.5E-07 -- 7.6E-08 -- 1.7E-08 -- 4.0E-02 1.7E-06 4.E-05 8.9E-07 2.E-05 2.0E-07 5.E-06
Hexachlorobenzene 3.0E-03 mg/kg 1.6E+00 1.0E-06 2.E-06 5.3E-07 8.E-07 1.2E-07 2.E-07 8.0E-04 1.2E-05 1.E-02 6.2E-06 8.E-03 1.4E-06 2.E-03
Hexachlorobutadiene 1.8E-05 mg/kg 7.8E-02 6.1E-09 5.E-10 3.2E-09 2.E-10 7.2E-10 6.E-11 1.0E-03 7.2E-08 7.E-05 3.7E-08 4.E-05 8.4E-09 8.E-06
Isophorone 1.6E-03 mg/kg 9.5E-04 5.3E-07 5.E-10 2.8E-07 3.E-10 6.2E-08 6.E-11 2.0E-01 6.2E-06 3.E-05 3.2E-06 2.E-05 7.3E-07 4.E-06
Phenols
4-Nitrophenol 4.9E-03 mg/kg -- 1.7E-06 -- 8.7E-07 -- 2.0E-07 -- 5.0E-03 2.0E-05 4.E-03 1.0E-05 2.E-03 2.3E-06 5.E-04
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TABLE 5-163.
Calculation of Cancer Risks and Noncancer Hazard Quotients - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario

 
Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population:  Fisher Exposure Medium:  Multi-Species Fish Tissue
Population Age:  Child Exposure Route:  Ingestion  

Value Units LADI
(mg/kg-day) Cancer Risk LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point
EPC for mixed dietb

Noncancer Hazard CalculationscCancer Risk Calculationsc

Ingestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral RfD

mg/kg-day

Ingestion Rate: 60 g/dayIngestion Rate: 31 g/day Ingestion Rate: 7 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

Ingestion Rate: 60 g/dayChemical of
Potential Concerna 

Polychlorinated Biphenyls 
Total Aroclors 3.2E-01 mg/kg 2.0E+00 1.1E-04 2.E-04 5.7E-05 1.E-04 1.3E-05 3.E-05 2.0E-05 1.3E-03 6.E+01 6.7E-04 3.E+01 1.5E-04 8.E+00
Total PCB Congeners 6.7E-01 mg/kg NA 2.3E-04 -- 1.2E-04 -- 2.7E-05 -- NA 2.7E-03 -- 1.4E-03 -- 3.1E-04 --
Total PCBs, Adjusted 6.6E-01 mg/kg 2.0E+00 2.3E-04 5.E-04 1.2E-04 2.E-04 2.6E-05 5.E-05 2.0E-05 2.6E-03 1.E+02 1.4E-03 7.E+01 3.1E-04 2.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 9.4E-07 mg/kg 1.3E+05 3.2E-10 4.E-05 1.7E-10 2.E-05 3.8E-11 5.E-06 1.0E-09 3.8E-09 4.E+00 1.9E-09 2.E+00 4.4E-10 4.E-01
Total PCB TEQ 1.0E-06 mg/kg 1.3E+05 3.4E-10 4.E-05 1.8E-10 2.E-05 4.0E-11 5.E-06 1.0E-09 4.0E-09 4.E+00 2.1E-09 2.E+00 4.7E-10 5.E-01
Total TEQ -- mg/kg -- -- 9.E-05 -- 4.E-05 -- 1.E-05 -- -- 8.E+00 -- 4.E+00 -- 9.E-01
Pesticides
Aldrin 2.3E-05 mg/kg 1.7E+01 7.7E-09 1.E-07 4.0E-09 7.E-08 9.0E-10 2.E-08 3.0E-05 9.0E-08 3.E-03 4.7E-08 2.E-03 1.1E-08 4.E-04
alpha-Hexachlorocyclohexane 6.3E-06 mg/kg 6.3E+00 2.2E-09 1.E-08 1.1E-09 7.E-09 2.5E-10 2.E-09 8.0E-03 2.5E-08 3.E-06 1.3E-08 2.E-06 2.9E-09 4.E-07
beta-Hexachlorocyclohexane 7.5E-05 mg/kg 1.8E+00 2.6E-08 5.E-08 1.3E-08 2.E-08 3.0E-09 5.E-09 6.0E-04 3.0E-07 5.E-04 1.5E-07 3.E-04 3.5E-08 6.E-05
Dieldrin 7.8E-04 mg/kg 1.6E+01 2.7E-07 4.E-06 1.4E-07 2.E-06 3.1E-08 5.E-07 5.0E-05 3.1E-06 6.E-02 1.6E-06 3.E-02 3.6E-07 7.E-03
Endrin 4.7E-06 mg/kg -- 1.6E-09 -- 8.4E-10 -- 1.9E-10 -- 3.0E-04 1.9E-08 6.E-05 9.8E-09 3.E-05 2.2E-09 7.E-06
Endrin aldehyde 5.7E-05 mg/kg -- 1.9E-08 -- 1.0E-08 -- 2.3E-09 -- 3.0E-04 2.3E-07 8.E-04 1.2E-07 4.E-04 2.6E-08 9.E-05
Endrin ketone 1.9E-06 mg/kg -- 6.7E-10 -- 3.4E-10 -- 7.8E-11 -- 3.0E-04 7.8E-09 3.E-05 4.0E-09 1.E-05 9.1E-10 3.E-06
gamma-Hexachlorocyclohexane 7.1E-06 mg/kg 1.1E+00 2.4E-09 3.E-09 1.3E-09 1.E-09 2.8E-10 3.E-10 3.0E-04 2.8E-08 9.E-05 1.5E-08 5.E-05 3.3E-09 1.E-05
Heptachlor 6.5E-07 mg/kg 4.5E+00 2.2E-10 1.E-09 1.2E-10 5.E-10 2.6E-11 1.E-10 5.0E-04 2.6E-09 5.E-06 1.3E-09 3.E-06 3.0E-10 6.E-07
Heptachlor epoxide 3.0E-05 mg/kg 9.1E+00 1.0E-08 9.E-08 5.4E-09 5.E-08 1.2E-09 1.E-08 1.3E-05 1.2E-07 9.E-03 6.3E-08 5.E-03 1.4E-08 1.E-03
Methoxychlor 3.1E-04 mg/kg -- 1.1E-07 -- 5.5E-08 -- 1.2E-08 -- 5.0E-03 1.2E-06 2.E-04 6.4E-07 1.E-04 1.4E-07 3.E-05
Total Chlordanes 3.3E-03 mg/kg 3.5E-01 1.1E-06 4.E-07 5.8E-07 2.E-07 1.3E-07 5.E-08 5.0E-04 1.3E-05 3.E-02 6.8E-06 1.E-02 1.5E-06 3.E-03
Total DDD 1.5E-02 mg/kg 2.4E-01 5.3E-06 1.E-06 2.7E-06 7.E-07 6.2E-07 1.E-07 5.0E-04 6.2E-05 1.E-01 3.2E-05 6.E-02 7.2E-06 1.E-02
Total DDE 3.2E-02 mg/kg 3.4E-01 1.1E-05 4.E-06 5.7E-06 2.E-06 1.3E-06 4.E-07 5.0E-04 1.3E-04 3.E-01 6.6E-05 1.E-01 1.5E-05 3.E-02
Total DDT 6.4E-03 mg/kg 3.4E-01 2.2E-06 8.E-07 1.1E-06 4.E-07 2.6E-07 9.E-08 5.0E-04 2.6E-05 5.E-02 1.3E-05 3.E-02 3.0E-06 6.E-03
Total Endosulfan 3.8E-04 mg/kg -- 1.3E-07 -- 6.8E-08 -- 1.5E-08 -- 6.0E-03 1.5E-06 3.E-04 7.9E-07 1.E-04 1.8E-07 3.E-05

Exposure Area Totalf 6.E-04 3.E-04 6.E-05

Notes:
a Chemical list includes analytes detected in any of the four human health target fish species for each tissue type.
b

c Numbers presented are rounded values.  Sums calculated before rounding.
d Toxicity Values for trivalent Chromium used to assess total Chromium.
e

f

Abbreviations:
-- = Not applicable. g/day = grams per day. RfD = Reference Dose.
CDI = Chronic Daily Intake. LADI = Lifetime Average Daily Intake. TEQ = Toxic Equivalents.
DDD = Dichlorodiphenyldichloroethane.   mg/kg = milligrams per kilogram. WB = Whole body.
DDE = Dichlorodiphenyldichloroethylene. NL = Not listed.
DDT = Dichlorodiphenyltrichloroethane. PAHs = Polynuclear Aromatic Hydrocarbons.
EPC = Exposure Point Concentration. PCB = Polychlorinated Biphenyls.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic 
Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
Cumulative risk sums calculated using PCB congener data.

EPCs for the multi-species diet were calculated assuming each of the four target fish species (smallmouth bass, black crappie, common carp, and brown bullhead) represent 1/4 of a 
person's diet, according to the Portland Harbor RI/FS Programmatic Work Plan
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TABLE 5-164
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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WB tissue Study Area Wide Metals
Aluminum 2.E-02 2.E-02
Antimony 2.E-01 2.E-01
Arsenic, inorganic 4.E-02 4.E-02
Cadmium 1.E-02 1.E-02
Chromium 2.E-04
Copper 1.E-02 1.E-02
Lead --
Manganese 2.E-02 2.E-02
Mercury 3.E-01 3.E-01
Nickel 9.E-03 9.E-03
Selenium 4.E-02 4.E-02
Silver 5.E-04 5.E-04
Thallium 5.E-02 5.E-02 5.E-02
Zinc 6.E-02 6.E-02
Butyltins
Butyltin ion 7.E-03 7.E-03
Dibutyltin ion 2.E-03 2.E-03
Tributyltin ion 3.E-03 3.E-03
PAHs
1-Methylnaphthalene 2.E-05
2-Methylnaphthalene 9.E-04 9.E-04
Acenaphthene 2.E-04 2.E-04
Acenaphthylene 8.E-06 8.E-06
Anthracene 3.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 5.E-06 5.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --

Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-164
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Dibenzothiophene 5.E-05 5.E-05
Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
Fluorene 1.E-04 1.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 2.E-04 2.E-04
Phenanthrene 4.E-04 4.E-04
Pyrene 6.E-05 6.E-05
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 7.E-02 7.E-02
Dibutyl phthalate 4.E-05 4.E-05
Diethyl phthalate 1.E-06 1.E-06
Di-n-octyl phthalate 2.E-03 2.E-03
SVOCs
Benzoic acid 3.E-05
Benzyl alcohol 2.E-05 2.E-05
Bis(2-chloroethoxy) methane 1.E-03 1.E-03
Dibenzofuran 6.E-05 6.E-05
Hexachlorobenzene 2.E-03 2.E-03
Hexachlorobutadiene 3.E-04 3.E-04
Isophorone 3.E-06 3.E-06
Phenols
4-Methylphenol 3.E-04 3.E-04 3.E-04
4-Nitrophenol 4.E-04 4.E-04 4.E-04
Phenol 1.E-04 1.E-04 1.E-04
Polychlorinated Biphenyls 
Total Aroclors 6.E+01 6.E+01
Total PCB Congeners --
Total PCBs, Adjusted 8.E+01 8.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 2.E+00 2.E+00
Total PCB TEQ 5.E+00 5.E+00
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TABLE 5-164
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Total TEQ 7.E+00
Pesticides
Aldrin 7.E-04 7.E-04
alpha-Hexachlorocyclohexane 2.E-05 2.E-05
beta-Hexachlorocyclohexane 1.E-05 1.E-05
Dieldrin 3.E-02 3.E-02
Endrin 2.E-05 2.E-05
Endrin aldehyde 5.E-06 5.E-06
Endrin ketone 1.E-05 1.E-05
gamma-Hexachlorocyclohexane 8.E-04 8.E-04 8.E-04
Heptachlor 4.E-04 4.E-04
Heptachlor epoxide 3.E-03 3.E-03
Methoxychlor 1.E-04 1.E-04 1.E-04
Total Chlordanes 2.E-02 2.E-02
Total DDD 5.E-02 5.E-02
Total DDE 1.E-01 1.E-01
Total DDT 4.E-02 4.E-02
Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Area Totalb 3.E-01 4.E-02 2.E-02 1.E-02 3.E-01 5.E-02 4.E-01 8.E+01 9.E-04 7.E+00 1.E-04 1.E-04
Fillet Study Area Wide Metals

Aluminum 2.E-03 2.E-03
Antimony 1.E-03 1.E-03
Arsenic, inorganic 2.E-02 2.E-02
Cadmium 9.E-04 9.E-04
Chromium 2.E-04
Copper 4.E-03 4.E-03
Lead --
Manganese 3.E-03 3.E-03
Mercury 6.E-01 6.E-01
Nickel 2.E-03 2.E-03
Selenium 1.E-01 1.E-01
Silver 5.E-05 5.E-05
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TABLE 5-164
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Thallium 4.E-02 4.E-02 4.E-02
Zinc 2.E-02 2.E-02
Butyltins
Butyltin ion 5.E-04 5.E-04
Dibutyltin ion 3.E-03 3.E-03
Tributyltin ion 3.E-03 3.E-03
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 9.E-06
2-Methylnaphthalene 1.E-04 1.E-04
Acenaphthene 9.E-05 9.E-05
Acenaphthylene 7.E-06 7.E-06
Anthracene 3.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 3.E-06 3.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 7.E-06 7.E-06
Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
Fluorene 3.E-05 3.E-05
Indeno(1,2,3-cd)pyrene --
Naphthalene 6.E-05 6.E-05
Phenanthrene 6.E-04 6.E-04
Pyrene 6.E-05 6.E-05
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
Dibutyl phthalate 5.E-05 5.E-05
Diethyl phthalate 2.E-06 2.E-06
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TABLE 5-164
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

SVOCs
Benzyl alcohol 1.E-05 1.E-05
Dibenzofuran 7.E-06 7.E-06
Hexachlorobenzene 8.E-03 8.E-03
Hexachlorobutadiene 2.E-05 2.E-05
Isophorone 6.E-06 6.E-06
Phenols
4-Nitrophenol 7.E-04 7.E-04 7.E-04
Polychlorinated Biphenyls 
Total Aroclors 2.E+01 2.E+01
Total PCB Congeners --
Total PCBs, Adjusted 7.E+01 7.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 8.E-01 8.E-01
Total PCB TEQ 1.E+00 1.E+00
Total TEQ 2.E+00
Pesticides
Aldrin 4.E-04 4.E-04
alpha-Hexachlorocyclohexane 5.E-07 5.E-07
beta-Hexachlorocyclohexane 9.E-04 9.E-04
Dieldrin 1.E-02 1.E-02
Endrin 1.E-05 1.E-05
Endrin aldehyde 8.E-04 8.E-04
Endrin ketone 7.E-06 7.E-06
gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
Heptachlor 1.E-06 1.E-06
Heptachlor epoxide 1.E-03 1.E-03
Methoxychlor 2.E-04 2.E-04 2.E-04
Total Chlordanes 4.E-03 4.E-03
Total DDD 3.E-02 3.E-02
Total DDE 4.E-02 4.E-02
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TABLE 5-164
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, High Ingestion Rate (7 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Total DDT 1.E-02 1.E-02
Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Area Total 6.E-02 2.E-02 2.E-03 4.E-03 6.E-01 1.E-01 1.E-01 7.E+01 1.E-04 2.E+00 2.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.
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TABLE 5-165.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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WB tissue Study Area Wide Metals
Aluminum 1.E-02 1.E-02
Antimony 6.E-02 6.E-02
Arsenic, inorganic 3.E-02 3.E-02
Cadmium 1.E-02 1.E-02
Chromium 1.E-04
Copper 1.E-02 1.E-02
Lead --
Manganese 1.E-02 1.E-02
Mercury 2.E-01 2.E-01
Nickel 7.E-03 7.E-03
Selenium 2.E-02 2.E-02
Silver 3.E-04 3.E-04
Thallium 3.E-02 3.E-02 3.E-02
Zinc 5.E-02 5.E-02
Butyltins
Butyltin ion 2.E-03 2.E-03
Dibutyltin ion 9.E-04 9.E-04
Tributyltin ion 2.E-03 2.E-03
PAHs
1-Methylnaphthalene 1.E-05
2-Methylnaphthalene 7.E-04 7.E-04
Acenaphthene 1.E-04 1.E-04
Acenaphthylene 4.E-06 4.E-06
Anthracene 2.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 2.E-06 2.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --

Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-165.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Dibenzothiophene 2.E-05 2.E-05
Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
Fluorene 8.E-05 8.E-05
Indeno(1,2,3-cd)pyrene --
Naphthalene 2.E-04 2.E-04
Phenanthrene 2.E-04 2.E-04
Pyrene 5.E-05 5.E-05
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 3.E-02 3.E-02
Dibutyl phthalate 2.E-05 2.E-05
Diethyl phthalate 1.E-06 1.E-06
Di-n-octyl phthalate 2.E-04 2.E-04
SVOCs
Benzoic acid 2.E-05
Benzyl alcohol 1.E-05 1.E-05
Bis(2-chloroethoxy) methane 1.E-03 1.E-03
Dibenzofuran 4.E-05 4.E-05
Hexachlorobenzene 1.E-03 1.E-03
Hexachlorobutadiene 2.E-04 2.E-04
Isophorone 3.E-06 3.E-06
Phenols
4-Methylphenol 1.E-04 1.E-04 1.E-04
4-Nitrophenol 4.E-04 4.E-04 4.E-04
Phenol 3.E-05 3.E-05 3.E-05
Polychlorinated Biphenyls 
Total Aroclors 2.E+01 2.E+01
Total PCB Congeners --
Total PCBs, Adjusted 3.E+01 3.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 1.E+00 1.E+00
Total PCB TEQ 3.E+00 3.E+00
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TABLE 5-165.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Total TEQ 4.E+00
Pesticides
Aldrin 5.E-04 5.E-04
alpha-Hexachlorocyclohexane 1.E-05 1.E-05
beta-Hexachlorocyclohexane 6.E-06 6.E-06
Dieldrin 2.E-02 2.E-02
Endrin 2.E-05 2.E-05
Endrin aldehyde 3.E-06 3.E-06
Endrin ketone 3.E-06 3.E-06
gamma-Hexachlorocyclohexane 5.E-04 5.E-04 5.E-04
Heptachlor 2.E-04 2.E-04
Heptachlor epoxide 2.E-03 2.E-03
Methoxychlor 3.E-05 3.E-05 3.E-05
Total Chlordanes 1.E-02 1.E-02
Total DDD 4.E-02 4.E-02
Total DDE 8.E-02 8.E-02
Total DDT 2.E-02 2.E-02
Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Area Totalb 1.E-01 3.E-02 1.E-02 1.E-02 3.E-01 2.E-02 2.E-01 3.E+01 7.E-04 4.E+00 3.E-05 3.E-05
Fillet Study Area Wide Metals

Aluminum 2.E-03 2.E-03
Antimony 7.E-04 7.E-04
Arsenic, inorganic 2.E-02 2.E-02
Cadmium 7.E-04 7.E-04
Chromium 4.E-05
Copper 4.E-03 4.E-03
Lead --
Manganese 2.E-03 2.E-03
Mercury 5.E-01 5.E-01
Nickel 1.E-03 1.E-03
Selenium 1.E-02 1.E-02
Silver 1.E-05 1.E-05
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TABLE 5-165.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Thallium 3.E-02 3.E-02 3.E-02
Zinc 2.E-02 2.E-02
Butyltins
Butyltin ion 2.E-04 2.E-04
Dibutyltin ion 7.E-04 7.E-04
Tributyltin ion 2.E-03 2.E-03
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 7.E-06
2-Methylnaphthalene 1.E-04 1.E-04
Acenaphthene 4.E-05 4.E-05
Acenaphthylene 5.E-06 5.E-06
Anthracene 2.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 1.E-06 1.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 5.E-06 5.E-06
Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
Fluorene 2.E-05 2.E-05
Indeno(1,2,3-cd)pyrene --
Naphthalene 3.E-05 3.E-05
Phenanthrene 3.E-04 3.E-04
Pyrene 2.E-05 2.E-05
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 6.E-04 6.E-04
Dibutyl phthalate 3.E-05 3.E-05
Diethyl phthalate 1.E-06 1.E-06
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TABLE 5-165.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

SVOCs
Benzyl alcohol 1.E-05 1.E-05
Dibenzofuran 5.E-06 5.E-06
Hexachlorobenzene 2.E-03 2.E-03
Hexachlorobutadiene 8.E-06 8.E-06
Isophorone 4.E-06 4.E-06
Phenols
4-Nitrophenol 5.E-04 5.E-04 5.E-04
Polychlorinated Biphenyls 
Total Aroclors 8.E+00 8.E+00
Total PCB Congeners --
Total PCBs, Adjusted 2.E+01 2.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 4.E-01 4.E-01
Total PCB TEQ 5.E-01 5.E-01
Total TEQ 9.E-01
Pesticides
Aldrin 4.E-04 4.E-04
alpha-Hexachlorocyclohexane 4.E-07 4.E-07
beta-Hexachlorocyclohexane 6.E-05 6.E-05
Dieldrin 7.E-03 7.E-03
Endrin 7.E-06 7.E-06
Endrin aldehyde 9.E-05 9.E-05
Endrin ketone 3.E-06 3.E-06
gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
Heptachlor 6.E-07 6.E-07
Heptachlor epoxide 1.E-03 1.E-03
Methoxychlor 3.E-05 3.E-05 3.E-05
Total Chlordanes 3.E-03 3.E-03
Total DDD 1.E-02 1.E-02
Total DDE 3.E-02 3.E-02
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TABLE 5-165.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, High Ingestion Rate (7 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Total DDT 6.E-03 6.E-03
Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Area Total 5.E-02 2.E-02 1.E-03 4.E-03 5.E-01 1.E-02 9.E-02 2.E+01 1.E-04 9.E-01 3.E-05

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.
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TABLE 5-166.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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WB tissue Study Area Wide Metals
Aluminum 1.E-01 1.E-01
Antimony 7.E-01 7.E-01
Arsenic, inorganic 2.E-01 2.E-01
Cadmium 7.E-02 7.E-02
Chromium 9.E-04
Copper 5.E-02 5.E-02
Lead --
Manganese 8.E-02 8.E-02
Mercury 1.E+00 1.E+00
Nickel 4.E-02 4.E-02
Selenium 2.E-01 2.E-01
Silver 2.E-03 2.E-03
Thallium 2.E-01 2.E-01 2.E-01
Zinc 2.E-01 2.E-01
Butyltins
Butyltin ion 3.E-02 3.E-02
Dibutyltin ion 8.E-03 8.E-03
Tributyltin ion 1.E-02 1.E-02
PAHs
1-Methylnaphthalene 8.E-05
2-Methylnaphthalene 4.E-03 4.E-03
Acenaphthene 7.E-04 7.E-04
Acenaphthylene 4.E-05 4.E-05
Anthracene 1.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 2.E-05 2.E-05
Benzo(k)fluoranthene --
Chrysene --

Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point
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TABLE 5-166.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Dibenzo(a,h)anthracene --
Dibenzothiophene 2.E-04 2.E-04
Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
Fluorene 4.E-04 4.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-03 1.E-03
Phenanthrene 2.E-03 2.E-03
Pyrene 2.E-04 2.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 3.E-01 3.E-01
Dibutyl phthalate 2.E-04 2.E-04
Diethyl phthalate 6.E-06 6.E-06
Di-n-octyl phthalate 1.E-02 1.E-02
SVOCs
Benzoic acid 1.E-04
Benzyl alcohol 1.E-04 1.E-04
Bis(2-chloroethoxy) methane 6.E-03 6.E-03
Dibenzofuran 3.E-04 3.E-04
Hexachlorobenzene 9.E-03 9.E-03
Hexachlorobutadiene 1.E-03 1.E-03
Isophorone 2.E-05 2.E-05
Phenols
4-Methylphenol 1.E-03 1.E-03 1.E-03
4-Nitrophenol 2.E-03 2.E-03 2.E-03
Phenol 5.E-04 5.E-04 5.E-04
Polychlorinated Biphenyls 
Total Aroclors 3.E+02 3.E+02
Total PCB Congeners --
Total PCBs, Adjusted 4.E+02 4.E+02
Dioxin/Furan
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TABLE 5-166.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Total Dioxin/Furan TEQ 1.E+01 1.E+01
Total PCB TEQ 2.E+01 2.E+01
Total TEQ 3.E+01
Pesticides
Aldrin 3.E-03 3.E-03
alpha-Hexachlorocyclohexane 9.E-05 9.E-05
beta-Hexachlorocyclohexane 4.E-05 4.E-05
Dieldrin 1.E-01 1.E-01
Endrin 1.E-04 1.E-04
Endrin aldehyde 2.E-05 2.E-05
Endrin ketone 5.E-05 5.E-05
gamma-Hexachlorocyclohexane 3.E-03 3.E-03 3.E-03
Heptachlor 2.E-03 2.E-03
Heptachlor epoxide 1.E-02 1.E-02
Methoxychlor 5.E-04 5.E-04 5.E-04
Total Chlordanes 1.E-01 1.E-01
Total DDD 2.E-01 2.E-01
Total DDE 5.E-01 5.E-01
Total DDT 2.E-01 2.E-01
Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Area Totalb 1.E+00 2.E-01 7.E-02 5.E-02 1.E+00 2.E-01 2.E+00 4.E+02 4.E-03 3.E+01 5.E-04 5.E-04
Fillet Study Area Wide Metals

Aluminum 1.E-02 1.E-02
Antimony 6.E-03 6.E-03
Arsenic, inorganic 9.E-02 9.E-02
Cadmium 4.E-03 4.E-03
Chromium 1.E-03
Copper 2.E-02 2.E-02
Lead --
Manganese 1.E-02 1.E-02
Mercury 3.E+00 3.E+00
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TABLE 5-166.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Nickel 1.E-02 1.E-02
Selenium 5.E-01 5.E-01
Silver 2.E-04 2.E-04
Thallium 2.E-01 2.E-01 2.E-01
Zinc 9.E-02 9.E-02
Butyltins
Butyltin ion 2.E-03 2.E-03
Dibutyltin ion 1.E-02 1.E-02
Tributyltin ion 1.E-02 1.E-02
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 4.E-05
2-Methylnaphthalene 6.E-04 6.E-04
Acenaphthene 4.E-04 4.E-04
Acenaphthylene 3.E-05 3.E-05
Anthracene 1.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 1.E-05 1.E-05
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 3.E-05 3.E-05
Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
Fluorene 1.E-04 1.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 3.E-04 3.E-04
Phenanthrene 3.E-03 3.E-03
Pyrene 3.E-04 3.E-04
Total Carcinogenic PAHs --
Phthalates
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TABLE 5-166.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Bis(2-ethylhexyl) phthalate 6.E-03 6.E-03
Dibutyl phthalate 2.E-04 2.E-04
Diethyl phthalate 1.E-05 1.E-05
SVOCs
Benzyl alcohol 6.E-05 6.E-05
Dibenzofuran 3.E-05 3.E-05
Hexachlorobenzene 3.E-02 3.E-02
Hexachlorobutadiene 9.E-05 9.E-05
Isophorone 3.E-05 3.E-05
Phenols
4-Nitrophenol 3.E-03 3.E-03 3.E-03
Polychlorinated Biphenyls 
Total Aroclors 7.E+01 7.E+01
Total PCB Congeners --
Total PCBs, Adjusted 3.E+02 3.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 3.E+00 3.E+00
Total PCB TEQ 6.E+00 6.E+00
Total TEQ 9.E+00
Pesticides
Aldrin 2.E-03 2.E-03
alpha-Hexachlorocyclohexane 2.E-06 2.E-06
beta-Hexachlorocyclohexane 4.E-03 4.E-03
Dieldrin 5.E-02 5.E-02
Endrin 4.E-05 4.E-05
Endrin aldehyde 3.E-03 3.E-03
Endrin ketone 3.E-05 3.E-05
gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
Heptachlor 5.E-06 5.E-06
Heptachlor epoxide 6.E-03 6.E-03
Methoxychlor 7.E-04 7.E-04 7.E-04
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TABLE 5-166.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Higher Ingestion Rate (31 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Total Chlordanes 2.E-02 2.E-02
Total DDD 1.E-01 1.E-01
Total DDE 2.E-01 2.E-01
Total DDT 5.E-02 5.E-02
Total Endosulfan 2.E-04 2.E-04 2.E-04 2.E-04

Exposure Area Total 3.E-01 9.E-02 9.E-03 2.E-02 3.E+00 5.E-01 6.E-01 3.E+02 6.E-04 9.E+00 7.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.
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TABLE 5-167.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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WB tissue Study Area Wide Metals
Aluminum 6.E-02 6.E-02
Antimony 2.E-01 2.E-01
Arsenic, inorganic 1.E-01 1.E-01
Cadmium 4.E-02 4.E-02
Chromium 6.E-04
Copper 4.E-02 4.E-02
Lead --
Manganese 6.E-02 6.E-02
Mercury 1.E+00 1.E+00
Nickel 3.E-02 3.E-02
Selenium 7.E-02 7.E-02
Silver 1.E-03 1.E-03
Thallium 2.E-01 2.E-01 2.E-01
Zinc 2.E-01 2.E-01
Butyltins
Butyltin ion 8.E-03 8.E-03
Dibutyltin ion 4.E-03 4.E-03
Tributyltin ion 1.E-02 1.E-02
PAHs
1-Methylnaphthalene 6.E-05
2-Methylnaphthalene 3.E-03 3.E-03
Acenaphthene 4.E-04 4.E-04
Acenaphthylene 2.E-05 2.E-05
Anthracene 7.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 1.E-05 1.E-05
Benzo(k)fluoranthene --
Chrysene --

Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern
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TABLE 5-167.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Dibenzo(a,h)anthracene --
Dibenzothiophene 7.E-05 7.E-05
Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
Fluorene 4.E-04 4.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 7.E-04 7.E-04
Phenanthrene 8.E-04 8.E-04
Pyrene 2.E-04 2.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 1.E-01 1.E-01
Dibutyl phthalate 9.E-05 9.E-05
Diethyl phthalate 6.E-06 6.E-06
Di-n-octyl phthalate 9.E-04 9.E-04
SVOCs
Benzoic acid 1.E-04
Benzyl alcohol 6.E-05 6.E-05
Bis(2-chloroethoxy) methane 4.E-03 4.E-03
Dibenzofuran 2.E-04 2.E-04
Hexachlorobenzene 6.E-03 6.E-03
Hexachlorobutadiene 8.E-04 8.E-04
Isophorone 2.E-05 2.E-05
Phenols
4-Methylphenol 5.E-04 5.E-04 5.E-04
4-Nitrophenol 2.E-03 2.E-03 2.E-03
Phenol 2.E-04 2.E-04 2.E-04
Polychlorinated Biphenyls 
Total Aroclors 9.E+01 9.E+01
Total PCB Congeners --
Total PCBs, Adjusted 1.E+02 1.E+02
Dioxin/Furan
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TABLE 5-167.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Total Dioxin/Furan TEQ 6.E+00 6.E+00
Total PCB TEQ 1.E+01 1.E+01
Total TEQ 2.E+01
Pesticides
Aldrin 2.E-03 2.E-03
alpha-Hexachlorocyclohexane 5.E-05 5.E-05
beta-Hexachlorocyclohexane 3.E-05 3.E-05
Dieldrin 8.E-02 8.E-02
Endrin 7.E-05 7.E-05
Endrin aldehyde 1.E-05 1.E-05
Endrin ketone 2.E-05 2.E-05
gamma-Hexachlorocyclohexane 2.E-03 2.E-03 2.E-03
Heptachlor 9.E-04 9.E-04
Heptachlor epoxide 1.E-02 1.E-02
Methoxychlor 1.E-04 1.E-04 1.E-04
Total Chlordanes 5.E-02 5.E-02
Total DDD 2.E-01 2.E-01
Total DDE 4.E-01 4.E-01
Total DDT 9.E-02 9.E-02
Total Endosulfan 7.E-04 7.E-04 7.E-04 7.E-04

Exposure Area Totalb 6.E-01 1.E-01 5.E-02 4.E-02 1.E+00 1.E-01 1.E+00 1.E+02 3.E-03 2.E+01 2.E-04 1.E-04
Fillet Study Area Wide Metals

Aluminum 7.E-03 7.E-03
Antimony 3.E-03 3.E-03
Arsenic, inorganic 8.E-02 8.E-02
Cadmium 3.E-03 3.E-03
Chromium 2.E-04
Copper 2.E-02 2.E-02
Lead --
Manganese 7.E-03 7.E-03
Mercury 2.E+00 2.E+00
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TABLE 5-167.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Nickel 5.E-03 5.E-03
Selenium 5.E-02 5.E-02
Silver 6.E-05 6.E-05
Thallium 1.E-01 1.E-01 1.E-01
Zinc 8.E-02 8.E-02
Butyltins
Butyltin ion 7.E-04 7.E-04
Dibutyltin ion 3.E-03 3.E-03
Tributyltin ion 9.E-03 9.E-03
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 3.E-05
2-Methylnaphthalene 4.E-04 4.E-04
Acenaphthene 2.E-04 2.E-04
Acenaphthylene 2.E-05 2.E-05
Anthracene 8.E-06
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 6.E-06 6.E-06
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 2.E-05 2.E-05
Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
Fluorene 8.E-05 8.E-05
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-04 1.E-04
Phenanthrene 1.E-03 1.E-03
Pyrene 7.E-05 7.E-05
Total Carcinogenic PAHs --
Phthalates
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TABLE 5-167.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Bis(2-ethylhexyl) phthalate 3.E-03 3.E-03
Dibutyl phthalate 1.E-04 1.E-04
Diethyl phthalate 4.E-06 4.E-06
SVOCs
Benzyl alcohol 4.E-05 4.E-05
Dibenzofuran 2.E-05 2.E-05
Hexachlorobenzene 8.E-03 8.E-03
Hexachlorobutadiene 4.E-05 4.E-05
Isophorone 2.E-05 2.E-05
Phenols
4-Nitrophenol 2.E-03 2.E-03 2.E-03
Polychlorinated Biphenyls 
Total Aroclors 3.E+01 3.E+01
Total PCB Congeners --
Total PCBs, Adjusted 7.E+01 7.E+01
Dioxin/Furan
Total Dioxin/Furan TEQ 2.E+00 2.E+00
Total PCB TEQ 2.E+00 2.E+00
Total TEQ 4.E+00
Pesticides
Aldrin 2.E-03 2.E-03
alpha-Hexachlorocyclohexane 2.E-06 2.E-06
beta-Hexachlorocyclohexane 3.E-04 3.E-04
Dieldrin 3.E-02 3.E-02
Endrin 3.E-05 3.E-05
Endrin aldehyde 4.E-04 4.E-04
Endrin ketone 1.E-05 1.E-05
gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
Heptachlor 3.E-06 3.E-06
Heptachlor epoxide 5.E-03 5.E-03
Methoxychlor 1.E-04 1.E-04 1.E-04
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TABLE 5-167.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Higher Ingestion Rate (31 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Total Chlordanes 1.E-02 1.E-02
Total DDD 6.E-02 6.E-02
Total DDE 1.E-01 1.E-01
Total DDT 3.E-02 3.E-02
Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Area Total 2.E-01 8.E-02 5.E-03 2.E-02 2.E+00 6.E-02 4.E-01 7.E+01 4.E-04 4.E+00 1.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.
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TABLE 5-168.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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WB tissue Study Area Wide Metals
Aluminum 2.E-01 2.E-01
Antimony 1.E+00 1.E+00
Arsenic, inorganic 3.E-01 3.E-01
Cadmium 1.E-01 1.E-01
Chromium 2.E-03
Copper 1.E-01 1.E-01
Lead --
Manganese 1.E-01 1.E-01
Mercury 2.E+00 2.E+00
Nickel 7.E-02 7.E-02
Selenium 4.E-01 4.E-01
Silver 4.E-03 4.E-03
Thallium 4.E-01 4.E-01 4.E-01
Zinc 5.E-01 5.E-01
Butyltins
Butyltin ion 6.E-02 6.E-02
Dibutyltin ion 2.E-02 2.E-02
Tributyltin ion 3.E-02 3.E-02
PAHs
1-Methylnaphthalene 2.E-04
2-Methylnaphthalene 8.E-03 8.E-03
Acenaphthene 1.E-03 1.E-03
Acenaphthylene 7.E-05 7.E-05
Anthracene 2.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 4.E-05 4.E-05
Benzo(k)fluoranthene --
Chrysene --

Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point
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TABLE 5-168.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Dibenzo(a,h)anthracene --
Dibenzothiophene 4.E-04 4.E-04
Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
Fluorene 9.E-04 9.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 2.E-03 2.E-03
Phenanthrene 3.E-03 3.E-03
Pyrene 5.E-04 5.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 6.E-01 6.E-01
Dibutyl phthalate 4.E-04 4.E-04
Diethyl phthalate 1.E-05 1.E-05
Di-n-octyl phthalate 2.E-02 2.E-02
SVOCs
Benzoic acid 2.E-04
Benzyl alcohol 2.E-04 2.E-04
Bis(2-chloroethoxy) methane 1.E-02 1.E-02
Dibenzofuran 5.E-04 5.E-04
Hexachlorobenzene 2.E-02 2.E-02
Hexachlorobutadiene 3.E-03 3.E-03
Isophorone 3.E-05 3.E-05
Phenols
4-Methylphenol 3.E-03 3.E-03 3.E-03
4-Nitrophenol 4.E-03 4.E-03 4.E-03
Phenol 1.E-03 1.E-03 1.E-03
Polychlorinated Biphenyls 
Total Aroclors 5.E+02 5.E+02
Total PCB Congeners --
Total PCBs, Adjusted 7.E+02 7.E+02
Dioxin/Furan
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TABLE 5-168.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Total Dioxin/Furan TEQ 2.E+01 2.E+01
Total PCB TEQ 4.E+01 4.E+01
Total TEQ 6.E+01
Pesticides
Aldrin 6.E-03 6.E-03
alpha-Hexachlorocyclohexane 2.E-04 2.E-04
beta-Hexachlorocyclohexane 8.E-05 8.E-05
Dieldrin 2.E-01 2.E-01
Endrin 2.E-04 2.E-04
Endrin aldehyde 5.E-05 5.E-05
Endrin ketone 1.E-04 1.E-04
gamma-Hexachlorocyclohexane 7.E-03 7.E-03 7.E-03
Heptachlor 4.E-03 4.E-03
Heptachlor epoxide 2.E-02 2.E-02
Methoxychlor 1.E-03 1.E-03 1.E-03
Total Chlordanes 2.E-01 2.E-01
Total DDD 4.E-01 4.E-01
Total DDE 9.E-01 9.E-01
Total DDT 4.E-01 4.E-01
Total Endosulfan 3.E-03 3.E-03 3.E-03 3.E-03

Exposure Area Totalb 2.E+00 3.E-01 1.E-01 1.E-01 3.E+00 5.E-01 3.E+00 7.E+02 8.E-03 6.E+01 1.E-03 1.E-03
Fillet Study Area Wide Metals

Aluminum 2.E-02 2.E-02
Antimony 1.E-02 1.E-02
Arsenic, inorganic 2.E-01 2.E-01
Cadmium 8.E-03 8.E-03
Chromium 2.E-03
Copper 4.E-02 4.E-02
Lead --
Manganese 2.E-02 2.E-02
Mercury 5.E+00 5.E+00
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TABLE 5-168.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Nickel 2.E-02 2.E-02
Selenium 1.E+00 1.E+00
Silver 4.E-04 4.E-04
Thallium 3.E-01 3.E-01 3.E-01
Zinc 2.E-01 2.E-01
Butyltins
Butyltin ion 4.E-03 4.E-03
Dibutyltin ion 3.E-02 3.E-02
Tributyltin ion 3.E-02 3.E-02
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 8.E-05
2-Methylnaphthalene 1.E-03 1.E-03
Acenaphthene 8.E-04 8.E-04
Acenaphthylene 6.E-05 6.E-05
Anthracene 2.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 3.E-05 3.E-05
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 6.E-05 6.E-05
Fluoranthene 3.E-03 3.E-03 3.E-03 3.E-03
Fluorene 3.E-04 3.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 5.E-04 5.E-04
Phenanthrene 5.E-03 5.E-03
Pyrene 5.E-04 5.E-04
Total Carcinogenic PAHs --
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TABLE 5-168.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Phthalates
Bis(2-ethylhexyl) phthalate 1.E-02 1.E-02
Dibutyl phthalate 4.E-04 4.E-04
Diethyl phthalate 2.E-05 2.E-05
SVOCs
Benzyl alcohol 1.E-04 1.E-04
Dibenzofuran 6.E-05 6.E-05
Hexachlorobenzene 7.E-02 7.E-02
Hexachlorobutadiene 2.E-04 2.E-04
Isophorone 5.E-05 5.E-05
Phenols
4-Nitrophenol 6.E-03 6.E-03 6.E-03
Polychlorinated Biphenyls 
Total Aroclors 1.E+02 1.E+02
Total PCB Congeners --
Total PCBs, Adjusted 6.E+02 6.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 7.E+00 7.E+00
Total PCB TEQ 1.E+01 1.E+01
Total TEQ 2.E+01
Pesticides
Aldrin 4.E-03 4.E-03
alpha-Hexachlorocyclohexane 4.E-06 4.E-06
beta-Hexachlorocyclohexane 8.E-03 8.E-03
Dieldrin 1.E-01 1.E-01
Endrin 9.E-05 9.E-05
Endrin aldehyde 7.E-03 7.E-03
Endrin ketone 6.E-05 6.E-05
gamma-Hexachlorocyclohexane 1.E-04 1.E-04 1.E-04
Heptachlor 1.E-05 1.E-05
Heptachlor epoxide 1.E-02 1.E-02
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TABLE 5-168.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
95% UCL / Maximum Exposure Scenario, Highest Ingestion Rate (60 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Endpoint-specific Hazard Indices

Chemical of
Potential ConcernTissue Type Exposure Point

Methoxychlor 1.E-03 1.E-03 1.E-03
Total Chlordanes 3.E-02 3.E-02
Total DDD 3.E-01 3.E-01
Total DDE 3.E-01 3.E-01
Total DDT 1.E-01 1.E-01
Total Endosulfan 4.E-04 4.E-04 4.E-04 4.E-04

Exposure Area Total 5.E-01 2.E-01 2.E-02 4.E-02 5.E+00 1.E+00 1.E+00 6.E+02 1.E-03 2.E+01 1.E-03

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.
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TABLE 5-169.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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WB tissue Study Area Wide Metals
Aluminum 1.E-01 1.E-01
Antimony 5.E-01 5.E-01
Arsenic, inorganic 2.E-01 2.E-01
Cadmium 9.E-02 9.E-02
Chromium 1.E-03
Copper 9.E-02 9.E-02
Lead --
Manganese 1.E-01 1.E-01
Mercury 2.E+00 2.E+00
Nickel 6.E-02 6.E-02
Selenium 1.E-01 1.E-01
Silver 2.E-03 2.E-03
Thallium 3.E-01 3.E-01 3.E-01
Zinc 4.E-01 4.E-01
Butyltins
Butyltin ion 2.E-02 2.E-02
Dibutyltin ion 8.E-03 8.E-03
Tributyltin ion 2.E-02 2.E-02
PAHs
1-Methylnaphthalene 1.E-04
2-Methylnaphthalene 6.E-03 6.E-03
Acenaphthene 8.E-04 8.E-04
Acenaphthylene 4.E-05 4.E-05
Anthracene 1.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 2.E-05 2.E-05
Benzo(k)fluoranthene --
Chrysene --

Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 6



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-169.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Dibenzo(a,h)anthracene --
Dibenzothiophene 1.E-04 1.E-04
Fluoranthene 9.E-04 9.E-04 9.E-04 9.E-04
Fluorene 7.E-04 7.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 1.E-03 1.E-03
Phenanthrene 2.E-03 2.E-03
Pyrene 4.E-04 4.E-04
Total Carcinogenic PAHs --
Phthalates
Bis(2-ethylhexyl) phthalate 2.E-01 2.E-01
Dibutyl phthalate 2.E-04 2.E-04
Diethyl phthalate 1.E-05 1.E-05
Di-n-octyl phthalate 2.E-03 2.E-03
SVOCs
Benzoic acid 2.E-04
Benzyl alcohol 1.E-04 1.E-04
Bis(2-chloroethoxy) methane 9.E-03 9.E-03
Dibenzofuran 3.E-04 3.E-04
Hexachlorobenzene 1.E-02 1.E-02
Hexachlorobutadiene 2.E-03 2.E-03
Isophorone 3.E-05 3.E-05
Phenols
4-Methylphenol 1.E-03 1.E-03 1.E-03
4-Nitrophenol 3.E-03 3.E-03 3.E-03
Phenol 3.E-04 3.E-04 3.E-04
Polychlorinated Biphenyls 
Total Aroclors 2.E+02 2.E+02
Total PCB Congeners --
Total PCBs, Adjusted 2.E+02 2.E+02
Dioxin/Furan
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TABLE 5-169.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Total Dioxin/Furan TEQ 1.E+01 1.E+01
Total PCB TEQ 3.E+01 3.E+01
Total TEQ 4.E+01
Pesticides
Aldrin 5.E-03 5.E-03
alpha-Hexachlorocyclohexane 1.E-04 1.E-04
beta-Hexachlorocyclohexane 5.E-05 5.E-05
Dieldrin 2.E-01 2.E-01
Endrin 1.E-04 1.E-04
Endrin aldehyde 3.E-05 3.E-05
Endrin ketone 3.E-05 3.E-05
gamma-Hexachlorocyclohexane 5.E-03 5.E-03 5.E-03
Heptachlor 2.E-03 2.E-03
Heptachlor epoxide 2.E-02 2.E-02
Methoxychlor 2.E-04 2.E-04 2.E-04
Total Chlordanes 9.E-02 9.E-02
Total DDD 3.E-01 3.E-01
Total DDE 7.E-01 7.E-01
Total DDT 2.E-01 2.E-01
Total Endosulfan 1.E-03 1.E-03 1.E-03 1.E-03

Exposure Area Totalb 1.E+00 2.E-01 1.E-01 9.E-02 2.E+00 2.E-01 2.E+00 2.E+02 6.E-03 4.E+01 3.E-04 2.E-04
Fillet Study Area Wide Metals

Aluminum 1.E-02 1.E-02
Antimony 6.E-03 6.E-03
Arsenic, inorganic 2.E-01 2.E-01
Cadmium 6.E-03 6.E-03
Chromium 3.E-04
Copper 3.E-02 3.E-02
Lead --
Manganese 1.E-02 1.E-02
Mercury 4.E+00 4.E+00
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TABLE 5-169.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Nickel 9.E-03 9.E-03
Selenium 9.E-02 9.E-02
Silver 1.E-04 1.E-04
Thallium 2.E-01 2.E-01 2.E-01
Zinc 2.E-01 2.E-01
Butyltins
Butyltin ion 1.E-03 1.E-03
Dibutyltin ion 6.E-03 6.E-03
Tributyltin ion 2.E-02 2.E-02
Polynuclear Aromatic Hydrocarbons
1-Methylnaphthalene 6.E-05
2-Methylnaphthalene 9.E-04 9.E-04
Acenaphthene 4.E-04 4.E-04
Acenaphthylene 4.E-05 4.E-05
Anthracene 1.E-05
Benzo(a)anthracene --
Benzo(a)pyrene --
Benzo(b)fluoranthene --
Benzo(g,h,i)perylene 1.E-05 1.E-05
Benzo(k)fluoranthene --
Chrysene --
Dibenzo(a,h)anthracene --
Dibenzothiophene 4.E-05 4.E-05
Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
Fluorene 2.E-04 2.E-04
Indeno(1,2,3-cd)pyrene --
Naphthalene 2.E-04 2.E-04
Phenanthrene 2.E-03 2.E-03
Pyrene 1.E-04 1.E-04
Total Carcinogenic PAHs --
Phthalates
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TABLE 5-169.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Bis(2-ethylhexyl) phthalate 5.E-03 5.E-03
Dibutyl phthalate 3.E-04 3.E-04
Diethyl phthalate 9.E-06 9.E-06
SVOCs
Benzyl alcohol 8.E-05 8.E-05
Dibenzofuran 4.E-05 4.E-05
Hexachlorobenzene 1.E-02 1.E-02
Hexachlorobutadiene 7.E-05 7.E-05
Isophorone 3.E-05 3.E-05
Phenols
4-Nitrophenol 4.E-03 4.E-03 4.E-03
Polychlorinated Biphenyls 
Total Aroclors 6.E+01 6.E+01
Total PCB Congeners --
Total PCBs, Adjusted 1.E+02 1.E+02
Dioxin/Furan
Total Dioxin/Furan TEQ 4.E+00 4.E+00
Total PCB TEQ 4.E+00 4.E+00
Total TEQ 8.E+00
Pesticides
Aldrin 3.E-03 3.E-03
alpha-Hexachlorocyclohexane 3.E-06 3.E-06
beta-Hexachlorocyclohexane 5.E-04 5.E-04
Dieldrin 6.E-02 6.E-02
Endrin 6.E-05 6.E-05
Endrin aldehyde 8.E-04 8.E-04
Endrin ketone 3.E-05 3.E-05
gamma-Hexachlorocyclohexane 9.E-05 9.E-05 9.E-05
Heptachlor 5.E-06 5.E-06
Heptachlor epoxide 9.E-03 9.E-03
Methoxychlor 2.E-04 2.E-04 2.E-04
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TABLE 5-169.
Calculation of Endpoint-Specific Hazard Indices - Child, Fish Consumption, Multi-Species Diet
Mean Exposure Scenario, Highest Ingestion Rate (60 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Multi-Species Fish Tissue
Receptor Population:  Fisher Exposure Route:  Ingestion
Population Age:  Child

Noncancer
Hazard Quotienta
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Tissue Type Exposure Point

Endpoint-specific Hazard Indices

Chemical of
Potential Concern

Total Chlordanes 3.E-02 3.E-02
Total DDD 1.E-01 1.E-01
Total DDE 3.E-01 3.E-01
Total DDT 5.E-02 5.E-02
Total Endosulfan 3.E-04 3.E-04 3.E-04 3.E-04

Exposure Area Total 4.E-01 2.E-01 1.E-02 3.E-02 4.E+00 1.E-01 8.E-01 1.E+02 9.E-04 8.E+00 2.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
g/day = Grams per day.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
TEQ = Toxic Equivalents.
WB = Whole body.
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

UD RM 1 East Metals
UD RM 1 East Aluminum 7.6E+01 mg/kg -- 8.3E-03 -- 1.5E-03 -- 1.0E+00 1.9E-02 2.E-02 3.6E-03 4.E-03
UD RM 1 East Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 1 East Arsenic, inorganic 1.1E-01 mg/kg 1.5E+00 1.2E-05 2.E-05 2.2E-06 3.E-06 3.0E-04 2.8E-05 9.E-02 5.0E-06 2.E-02
UD RM 1 East Cadmium 1.1E-01 mg/kg -- 1.2E-05 -- 2.1E-06 -- 1.0E-03 2.7E-05 3.E-02 5.0E-06 5.E-03
UD RM 1 East Chromiumc 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
UD RM 1 East Copper 8.2E+00 mg/kg -- 9.1E-04 -- 1.7E-04 -- 4.0E-02 2.1E-03 5.E-02 3.9E-04 1.E-02
UD RM 1 East Lead 3.7E-02 mg/kg NL 4.1E-06 -- 7.5E-07 -- NL 9.6E-06 -- 1.8E-06 --
UD RM 1 East Manganese 5.2E+00 mg/kg -- 5.7E-04 -- 1.0E-04 -- 1.4E-01 1.3E-03 9.E-03 2.4E-04 2.E-03
UD RM 1 East Mercury 1.2E-02 mg/kg -- 1.4E-06 -- 2.5E-07 -- 1.0E-04 3.2E-06 3.E-02 5.8E-07 6.E-03
UD RM 1 East Nickel 1.8E-01 mg/kg -- 2.0E-05 -- 3.6E-06 -- 2.0E-02 4.6E-05 2.E-03 8.4E-06 4.E-04
UD RM 1 East Selenium 2.2E-01 mg/kg -- 2.4E-05 -- 4.4E-06 -- 5.0E-03 5.7E-05 1.E-02 1.0E-05 2.E-03
UD RM 1 East Silver 2.5E-02 mg/kg -- 2.7E-06 -- 5.0E-07 -- 5.0E-03 6.4E-06 1.E-03 1.2E-06 2.E-04
UD RM 1 East Thallium 2.2E-03 mg/kg -- 2.4E-07 -- 4.4E-08 -- 6.6E-05 5.6E-07 8.E-03 1.0E-07 2.E-03
UD RM 1 East Zinc 2.5E+01 mg/kg -- 2.8E-03 -- 5.1E-04 -- 3.0E-01 6.5E-03 2.E-02 1.2E-03 4.E-03
UD RM 1 East Butyltins
UD RM 1 East Butyltin ion 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 3.0E-04 7.5E-07 2.E-03 1.4E-07 5.E-04
UD RM 1 East Dibutyltin ion 3.4E+00 ug/kg -- 3.7E-07 -- 6.9E-08 -- 3.0E-04 8.7E-07 3.E-03 1.6E-07 5.E-04
UD RM 1 East Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 1 East PAHs
UD RM 1 East 1-Methylnaphthalene 8.2E-01 ug/kg 2.9E-02 9.0E-08 3.E-09 1.7E-08 5.E-10 7.0E-02 2.1E-07 3.E-06 3.9E-08 6.E-07
UD RM 1 East 2-Methylnaphthalene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 4.0E-03 3.1E-07 8.E-05 5.7E-08 1.E-05
UD RM 1 East Acenaphthene 7.3E-01 ug/kg -- 8.0E-08 -- 1.5E-08 -- 6.0E-02 1.9E-07 3.E-06 3.4E-08 6.E-07
UD RM 1 East Acenaphthylene 3.1E-01 ug/kg -- 3.4E-08 -- 6.3E-09 -- 6.0E-02 8.0E-08 1.E-06 1.5E-08 2.E-07
UD RM 1 East Anthracene 1.9E+00 ug/kg -- 2.1E-07 -- 3.8E-08 -- 3.0E-01 4.9E-07 2.E-06 9.0E-08 3.E-07
UD RM 1 East Benzo(a)anthracene 5.5E+00 ug/kg 7.3E-01 6.1E-07 4.E-07 1.1E-07 8.E-08 -- 1.4E-06 -- 2.6E-07 --
UD RM 1 East Benzo(a)pyrene 8.8E-01 ug/kg 7.3E+00 9.7E-08 7.E-07 1.8E-08 1.E-07 -- 2.3E-07 -- 4.1E-08 --
UD RM 1 East Benzo(b)fluoranthene 1.5E+00 ug/kg 7.3E-01 1.7E-07 1.E-07 3.0E-08 2.E-08 -- 3.9E-07 -- 7.1E-08 --
UD RM 1 East Benzo(e)pyrene 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 3.0E-02 7.5E-07 2.E-05 1.4E-07 5.E-06
UD RM 1 East Benzo(g,h,i)perylene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-02 3.1E-07 1.E-05 5.7E-08 2.E-06
UD RM 1 East Benzo(k)fluoranthene 9.7E-01 ug/kg 7.3E-02 1.1E-07 8.E-09 2.0E-08 1.E-09 -- 2.5E-07 -- 4.6E-08 --
UD RM 1 East Chrysene 1.1E+01 ug/kg 7.3E-03 1.2E-06 9.E-09 2.2E-07 2.E-09 -- 2.8E-06 -- 5.2E-07 --
UD RM 1 East Dibenzo(a,h)anthracene 8.7E-01 ug/kg 7.3E+00 9.6E-08 7.E-07 1.8E-08 1.E-07 -- 2.2E-07 -- 4.1E-08 --
UD RM 1 East Dibenzothiophene 7.0E-01 ug/kg -- 7.7E-08 -- 1.4E-08 -- 4.0E-02 1.8E-07 5.E-06 3.3E-08 8.E-07
UD RM 1 East Fluoranthene 3.1E+01 ug/kg -- 3.4E-06 -- 6.3E-07 -- 4.0E-02 8.0E-06 2.E-04 1.5E-06 4.E-05

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb
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Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 1 East Fluorene 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 4.0E-02 4.4E-07 1.E-05 8.0E-08 2.E-06
UD RM 1 East Indeno(1,2,3-cd)pyrene 5.5E-01 ug/kg 7.3E-01 6.1E-08 4.E-08 1.1E-08 8.E-09 -- 1.4E-07 -- 2.6E-08 --
UD RM 1 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 1 East Perylene 2.7E-01 ug/kg -- 3.0E-08 -- 5.5E-09 -- 3.0E-02 6.9E-08 2.E-06 1.3E-08 4.E-07
UD RM 1 East Phenanthrene 8.5E+00 ug/kg -- 9.4E-07 -- 1.7E-07 -- 3.0E-02 2.2E-06 7.E-05 4.0E-07 1.E-05
UD RM 1 East Pyrene 2.7E+01 ug/kg -- 3.0E-06 -- 5.5E-07 -- 3.0E-02 6.9E-06 2.E-04 1.3E-06 4.E-05
UD RM 1 East Total Carcinogenic PAHsd -- -- -- -- 2.E-06 -- 4.E-07 -- -- -- -- --
UD RM 1 East Phthalates
UD RM 1 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 1 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 1 East Semivolatile Organic Compounds
UD RM 1 East Benzoic acid 2.8E+03 ug/kg -- 3.1E-04 -- 5.7E-05 -- 4.0E+00 7.2E-04 2.E-04 1.3E-04 3.E-05
UD RM 1 East Benzyl alcohol 2.6E+01 ug/kg -- 2.9E-06 -- 5.3E-07 -- 5.0E-01 6.7E-06 1.E-05 1.2E-06 2.E-06
UD RM 1 East Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 1 East Dibenzofuran 8.1E-01 ug/kg -- 8.9E-08 -- 1.6E-08 -- 4.0E-02 2.1E-07 5.E-06 3.8E-08 1.E-06
UD RM 1 East Hexachlorobenzene 5.8E-01 ug/kg 1.6E+00 6.4E-08 1.E-07 1.2E-08 2.E-08 8.0E-04 1.5E-07 2.E-04 2.7E-08 3.E-05
UD RM 1 East Hexachlorobutadiene 9.3E-03 ug/kg 7.8E-02 1.0E-09 8.E-11 1.9E-10 1.E-11 1.0E-03 2.4E-09 2.E-06 4.4E-10 4.E-07
UD RM 1 East Nitrobenzene 3.2E+02 ug/kg -- 3.5E-05 -- 6.5E-06 -- 2.0E-03 8.2E-05 4.E-02 1.5E-05 8.E-03
UD RM 1 East Phenols
UD RM 1 East 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 1 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 1 East Polychlorinated Biphenyls
UD RM 1 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 1 East Total PCB Congeners 1.3E+05 pg/g NA 1.4E-05 -- 2.6E-06 -- NA 3.3E-05 -- 6.0E-06 --
UD RM 1 East Total PCBs, Adjustede 1.2E+05 pg/g 2.0E+00 1.3E-05 3.E-05 2.4E-06 5.E-06 2.0E-05 3.0E-05 2.E+00 5.5E-06 3.E-01
UD RM 1 East Dioxin/Furan
UD RM 1 East Total Dioxin/Furan TEQ 5.1E-01 pg/g 1.3E+05 5.6E-11 7.E-06 1.0E-11 1.E-06 1.0E-09 1.3E-10 1.E-01 2.4E-11 2.E-02
UD RM 1 East Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.5E-10 2.E-05 2.8E-11 4.E-06 1.0E-09 3.6E-10 4.E-01 6.6E-11 7.E-02
UD RM 1 East Total TEQ -- pg/g -- -- 3.E-05 -- 5.E-06 -- -- 5.E-01 -- 9.E-02
UD RM 1 East Pesticides
UD RM 1 East Aldrin 2.3E-01 ug/kg 1.7E+01 2.5E-08 4.E-07 4.6E-09 8.E-08 3.0E-05 5.9E-08 2.E-03 1.1E-08 4.E-04
UD RM 1 East alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 1 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 1 East Dieldrin 5.9E-01 ug/kg 1.6E+01 6.5E-08 1.E-06 1.2E-08 2.E-07 5.0E-05 1.5E-07 3.E-03 2.8E-08 6.E-04
UD RM 1 East Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 1 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 1 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 1 East gamma-Hexachlorocyclohexane 3.6E-02 ug/kg 1.1E+00 4.0E-09 4.E-09 7.3E-10 8.E-10 3.0E-04 9.3E-09 3.E-05 1.7E-09 6.E-06
UD RM 1 East Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 1 East Heptachlor epoxide 4.9E-02 ug/kg 9.1E+00 5.4E-09 5.E-08 9.9E-10 9.E-09 1.3E-05 1.3E-08 1.E-03 2.3E-09 2.E-04
UD RM 1 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 1 East Total Chlordanes 3.0E+00 ug/kg 3.5E-01 3.3E-07 1.E-07 6.1E-08 2.E-08 5.0E-04 7.8E-07 2.E-03 1.4E-07 3.E-04
UD RM 1 East Total DDD 1.0E+01 ug/kg 2.4E-01 1.1E-06 3.E-07 2.1E-07 5.E-08 5.0E-04 2.6E-06 5.E-03 4.8E-07 1.E-03
UD RM 1 East Total DDE 1.7E+01 ug/kg 3.4E-01 1.8E-06 6.E-07 3.3E-07 1.E-07 5.0E-04 4.2E-06 8.E-03 7.8E-07 2.E-03
UD RM 1 East Total DDT 1.8E+00 ug/kg 3.4E-01 2.0E-07 7.E-08 3.6E-08 1.E-08 5.0E-04 4.6E-07 9.E-04 8.4E-08 2.E-04
UD RM 1 East Total Endosulfan 6.0E-01 ug/kg -- 6.6E-08 -- 1.2E-08 -- 6.0E-03 1.5E-07 3.E-05 2.8E-08 5.E-06

Exposure Point Totalf 8.E-05 1.E-05
UD RM 2 East Metals

UD RM 2 East Aluminum 4.8E+01 mg/kg -- 5.3E-03 -- 9.8E-04 -- 1.0E+00 1.2E-02 1.E-02 2.3E-03 2.E-03
UD RM 2 East Antimony 2.0E-03 mg/kg -- 2.2E-07 -- 4.0E-08 -- 4.0E-04 5.1E-07 1.E-03 9.4E-08 2.E-04
UD RM 2 East Arsenic, inorganic 1.3E-01 mg/kg 1.5E+00 1.4E-05 2.E-05 2.5E-06 4.E-06 3.0E-04 3.2E-05 1.E-01 5.9E-06 2.E-02
UD RM 2 East Cadmium 2.2E-01 mg/kg -- 2.4E-05 -- 4.4E-06 -- 1.0E-03 5.6E-05 6.E-02 1.0E-05 1.E-02
UD RM 2 East Chromium 7.9E-01 mg/kg -- 8.7E-05 -- 1.6E-05 -- 1.5E+00 2.0E-04 1.E-04 3.7E-05 2.E-05
UD RM 2 East Copper 1.1E+01 mg/kg -- 1.2E-03 -- 2.2E-04 -- 4.0E-02 2.9E-03 7.E-02 5.2E-04 1.E-02
UD RM 2 East Lead 7.1E-02 mg/kg NL 7.8E-06 -- 1.4E-06 -- NL 1.8E-05 -- 3.3E-06 --
UD RM 2 East Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 2 East Mercury 8.0E-03 mg/kg -- 8.8E-07 -- 1.6E-07 -- 1.0E-04 2.1E-06 2.E-02 3.8E-07 4.E-03
UD RM 2 East Nickel 2.9E-01 mg/kg -- 3.2E-05 -- 5.9E-06 -- 2.0E-02 7.5E-05 4.E-03 1.4E-05 7.E-04
UD RM 2 East Selenium 1.7E-01 mg/kg -- 1.9E-05 -- 3.5E-06 -- 5.0E-03 4.5E-05 9.E-03 8.2E-06 2.E-03
UD RM 2 East Silver 5.2E-02 mg/kg -- 5.7E-06 -- 1.1E-06 -- 5.0E-03 1.3E-05 3.E-03 2.5E-06 5.E-04
UD RM 2 East Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 2 East Zinc 4.0E+01 mg/kg -- 4.4E-03 -- 8.1E-04 -- 3.0E-01 1.0E-02 3.E-02 1.9E-03 6.E-03
UD RM 2 East Butyltins
UD RM 2 East Butyltin ion 4.5E+00 ug/kg -- 5.0E-07 -- 9.1E-08 -- 3.0E-04 1.2E-06 4.E-03 2.1E-07 7.E-04
UD RM 2 East Dibutyltin ion 5.4E+00 ug/kg -- 6.0E-07 -- 1.1E-07 -- 3.0E-04 1.4E-06 5.E-03 2.5E-07 8.E-04
UD RM 2 East Tributyltin ion 6.7E+00 ug/kg -- 7.4E-07 -- 1.4E-07 -- 3.0E-04 1.7E-06 6.E-03 3.2E-07 1.E-03
UD RM 2 East PAHs
UD RM 2 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 2 East 2-Methylnaphthalene 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 4.0E-03 3.9E-07 1.E-04 7.1E-08 2.E-05
UD RM 2 East Acenaphthene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 6.0E-02 3.3E-07 6.E-06 6.1E-08 1.E-06
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Population Age:  Adult Exposure Route:  Ingestion
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Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 2 East Acenaphthylene 2.0E+00 ug/kg -- 2.2E-07 -- 4.0E-08 -- 6.0E-02 5.1E-07 9.E-06 9.4E-08 2.E-06
UD RM 2 East Anthracene 7.0E+00 ug/kg -- 7.7E-07 -- 1.4E-07 -- 3.0E-01 1.8E-06 6.E-06 3.3E-07 1.E-06
UD RM 2 East Benzo(a)anthracene 4.8E+01 ug/kg 7.3E-01 5.3E-06 4.E-06 9.7E-07 7.E-07 -- 1.2E-05 -- 2.3E-06 --
UD RM 2 East Benzo(a)pyrene 7.7E+00 ug/kg 7.3E+00 8.5E-07 6.E-06 1.6E-07 1.E-06 -- 2.0E-06 -- 3.6E-07 --
UD RM 2 East Benzo(b)fluoranthene 1.1E+01 ug/kg 7.3E-01 1.2E-06 9.E-07 2.2E-07 2.E-07 -- 2.8E-06 -- 5.2E-07 --
UD RM 2 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 2 East Benzo(g,h,i)perylene 3.2E+00 ug/kg -- 3.5E-07 -- 6.5E-08 -- 3.0E-02 8.2E-07 3.E-05 1.5E-07 5.E-06
UD RM 2 East Benzo(k)fluoranthene 5.4E+00 ug/kg 7.3E-02 6.0E-07 4.E-08 1.1E-07 8.E-09 -- 1.4E-06 -- 2.5E-07 --
UD RM 2 East Chrysene 5.4E+01 ug/kg 7.3E-03 6.0E-06 4.E-08 1.1E-06 8.E-09 -- 1.4E-05 -- 2.5E-06 --
UD RM 2 East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 2 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 2 East Fluoranthene 8.3E+01 ug/kg -- 9.1E-06 -- 1.7E-06 -- 4.0E-02 2.1E-05 5.E-04 3.9E-06 1.E-04
UD RM 2 East Fluorene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 4.0E-02 6.2E-07 2.E-05 1.1E-07 3.E-06
UD RM 2 East Indeno(1,2,3-cd)pyrene 2.0E+00 ug/kg 7.3E-01 2.2E-07 2.E-07 4.0E-08 3.E-08 -- 5.1E-07 -- 9.4E-08 --
UD RM 2 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 2 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 2 East Phenanthrene 2.1E+01 ug/kg -- 2.3E-06 -- 4.2E-07 -- 3.0E-02 5.4E-06 2.E-04 9.9E-07 3.E-05
UD RM 2 East Pyrene 1.0E+02 ug/kg -- 1.1E-05 -- 2.0E-06 -- 3.0E-02 2.6E-05 9.E-04 4.7E-06 2.E-04
UD RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- 1.E-05 -- 2.E-06 -- -- -- -- --
UD RM 2 East Phthalates
UD RM 2 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 2 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 2 East Semivolatile Organic Compounds
UD RM 2 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 2 East Benzyl alcohol 1.1E+01 ug/kg -- 1.2E-06 -- 2.2E-07 -- 5.0E-01 2.8E-06 6.E-06 5.2E-07 1.E-06
UD RM 2 East Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 2 East Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
UD RM 2 East Hexachlorobenzene 6.3E-01 ug/kg 1.6E+00 6.9E-08 1.E-07 1.3E-08 2.E-08 8.0E-04 1.6E-07 2.E-04 3.0E-08 4.E-05
UD RM 2 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 2 East Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 2 East Phenols
UD RM 2 East 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 2 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 2 East Polychlorinated Biphenyls
UD RM 2 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
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Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 2 East Total PCB Congeners 3.3E+05 pg/g NA 3.6E-05 -- 6.6E-06 -- NA 8.4E-05 -- 1.5E-05 --
UD RM 2 East Total PCBs, Adjusted 3.0E+05 pg/g 2.0E+00 3.3E-05 7.E-05 6.0E-06 1.E-05 2.0E-05 7.7E-05 4.E+00 1.4E-05 7.E-01
UD RM 2 East Dioxin/Furan
UD RM 2 East Total Dioxin/Furan TEQ 5.9E-01 pg/g 1.3E+05 6.5E-11 9.E-06 1.2E-11 2.E-06 1.0E-09 1.5E-10 2.E-01 2.8E-11 3.E-02
UD RM 2 East Total PCB TEQ 3.3E+00 pg/g 1.3E+05 3.6E-10 5.E-05 6.6E-11 9.E-06 1.0E-09 8.4E-10 8.E-01 1.5E-10 2.E-01
UD RM 2 East Total TEQ -- pg/g -- -- 6.E-05 -- 1.E-05 -- -- 1.E+00 -- 2.E-01
UD RM 2 East Pesticides
UD RM 2 East Aldrin 2.2E-01 ug/kg 1.7E+01 2.5E-08 4.E-07 4.5E-09 8.E-08 3.0E-05 5.7E-08 2.E-03 1.1E-08 4.E-04
UD RM 2 East alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 2 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 2 East Dieldrin 9.4E-01 ug/kg 1.6E+01 1.0E-07 2.E-06 1.9E-08 3.E-07 5.0E-05 2.4E-07 5.E-03 4.4E-08 9.E-04
UD RM 2 East Endrin 8.2E-03 ug/kg -- 9.0E-10 -- 1.6E-10 -- 3.0E-04 2.1E-09 7.E-06 3.8E-10 1.E-06
UD RM 2 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 2 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 2 East gamma-Hexachlorocyclohexane 6.6E-02 ug/kg 1.1E+00 7.3E-09 8.E-09 1.3E-09 1.E-09 3.0E-04 1.7E-08 6.E-05 3.1E-09 1.E-05
UD RM 2 East Heptachlor 1.2E-02 ug/kg 4.5E+00 1.3E-09 6.E-09 2.4E-10 1.E-09 5.0E-04 3.1E-09 6.E-06 5.7E-10 1.E-06
UD RM 2 East Heptachlor epoxide 6.7E-02 ug/kg 9.1E+00 7.4E-09 7.E-08 1.3E-09 1.E-08 1.3E-05 1.7E-08 1.E-03 3.1E-09 2.E-04
UD RM 2 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 2 East Total Chlordanes 3.5E+00 ug/kg 3.5E-01 3.9E-07 1.E-07 7.1E-08 2.E-08 5.0E-04 9.0E-07 2.E-03 1.7E-07 3.E-04
UD RM 2 East Total DDD 1.2E+01 ug/kg 2.4E-01 1.3E-06 3.E-07 2.3E-07 6.E-08 5.0E-04 3.0E-06 6.E-03 5.5E-07 1.E-03
UD RM 2 East Total DDE 1.5E+01 ug/kg 3.4E-01 1.6E-06 5.E-07 2.9E-07 1.E-07 5.0E-04 3.7E-06 7.E-03 6.9E-07 1.E-03
UD RM 2 East Total DDT 2.2E+00 ug/kg 3.4E-01 2.5E-07 8.E-08 4.5E-08 2.E-08 5.0E-04 5.7E-07 1.E-03 1.0E-07 2.E-04
UD RM 2 East Total Endosulfan 1.1E+00 ug/kg -- 1.2E-07 -- 2.3E-08 -- 6.0E-03 2.9E-07 5.E-05 5.3E-08 9.E-06

Exposure Point Total 2.E-04 3.E-05
UD RM 2 West Metals
UD RM 2 West Aluminum 6.5E+01 mg/kg -- 7.1E-03 -- 1.3E-03 -- 1.0E+00 1.7E-02 2.E-02 3.1E-03 3.E-03
UD RM 2 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 2 West Arsenic, inorganic 1.0E-01 mg/kg 1.5E+00 1.1E-05 2.E-05 2.1E-06 3.E-06 3.0E-04 2.6E-05 9.E-02 4.9E-06 2.E-02
UD RM 2 West Cadmium 1.0E-01 mg/kg -- 1.1E-05 -- 2.1E-06 -- 1.0E-03 2.7E-05 3.E-02 4.9E-06 5.E-03
UD RM 2 West Chromium 6.2E-01 mg/kg -- 6.8E-05 -- 1.3E-05 -- 1.5E+00 1.6E-04 1.E-04 2.9E-05 2.E-05
UD RM 2 West Copper 9.4E+00 mg/kg -- 1.0E-03 -- 1.9E-04 -- 4.0E-02 2.4E-03 6.E-02 4.4E-04 1.E-02
UD RM 2 West Lead 3.8E-02 mg/kg NL 4.2E-06 -- 7.7E-07 -- NL 9.8E-06 -- 1.8E-06 --
UD RM 2 West Manganese 3.9E+00 mg/kg -- 4.3E-04 -- 7.9E-05 -- 1.4E-01 1.0E-03 7.E-03 1.8E-04 1.E-03
UD RM 2 West Mercury 1.0E-02 mg/kg -- 1.1E-06 -- 2.1E-07 -- 1.0E-04 2.7E-06 3.E-02 4.9E-07 5.E-03
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 2 West Nickel 2.6E-01 mg/kg -- 2.8E-05 -- 5.2E-06 -- 2.0E-02 6.6E-05 3.E-03 1.2E-05 6.E-04
UD RM 2 West Selenium 1.9E-01 mg/kg -- 2.1E-05 -- 3.8E-06 -- 5.0E-03 4.9E-05 1.E-02 9.0E-06 2.E-03
UD RM 2 West Silver 5.0E-02 mg/kg -- 5.5E-06 -- 1.0E-06 -- 5.0E-03 1.3E-05 3.E-03 2.4E-06 5.E-04
UD RM 2 West Thallium 2.0E-03 mg/kg -- 2.2E-07 -- 4.0E-08 -- 6.6E-05 5.1E-07 8.E-03 9.4E-08 1.E-03
UD RM 2 West Zinc 3.1E+01 mg/kg -- 3.4E-03 -- 6.2E-04 -- 3.0E-01 7.8E-03 3.E-02 1.4E-03 5.E-03
UD RM 2 West Butyltins
UD RM 2 West Butyltin ion 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 3.0E-04 3.6E-07 1.E-03 6.6E-08 2.E-04
UD RM 2 West Dibutyltin ion 3.7E+00 ug/kg -- 4.1E-07 -- 7.5E-08 -- 3.0E-04 9.5E-07 3.E-03 1.7E-07 6.E-04
UD RM 2 West Tributyltin ion 4.7E+00 ug/kg -- 5.2E-07 -- 9.5E-08 -- 3.0E-04 1.2E-06 4.E-03 2.2E-07 7.E-04
UD RM 2 West PAHs
UD RM 2 West 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 1.3E-07 4.E-09 2.4E-08 7.E-10 7.0E-02 3.1E-07 4.E-06 5.7E-08 8.E-07
UD RM 2 West 2-Methylnaphthalene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 4.0E-03 4.6E-07 1.E-04 8.5E-08 2.E-05
UD RM 2 West Acenaphthene 3.3E+00 ug/kg -- 3.6E-07 -- 6.7E-08 -- 6.0E-02 8.5E-07 1.E-05 1.6E-07 3.E-06
UD RM 2 West Acenaphthylene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 6.0E-02 4.6E-07 8.E-06 8.5E-08 1.E-06
UD RM 2 West Anthracene 1.7E+01 ug/kg -- 1.9E-06 -- 3.4E-07 -- 3.0E-01 4.4E-06 1.E-05 8.0E-07 3.E-06
UD RM 2 West Benzo(a)anthracene 6.0E+01 ug/kg 7.3E-01 6.6E-06 5.E-06 1.2E-06 9.E-07 -- 1.5E-05 -- 2.8E-06 --
UD RM 2 West Benzo(a)pyrene 1.3E+01 ug/kg 7.3E+00 1.4E-06 1.E-05 2.6E-07 2.E-06 -- 3.3E-06 -- 6.1E-07 --
UD RM 2 West Benzo(b)fluoranthene 1.5E+01 ug/kg 7.3E-01 1.7E-06 1.E-06 3.0E-07 2.E-07 -- 3.9E-06 -- 7.1E-07 --
UD RM 2 West Benzo(e)pyrene 3.5E+00 ug/kg -- 3.9E-07 -- 7.1E-08 -- 3.0E-02 9.0E-07 3.E-05 1.7E-07 6.E-06
UD RM 2 West Benzo(g,h,i)perylene 6.1E+00 ug/kg -- 6.7E-07 -- 1.2E-07 -- 3.0E-02 1.6E-06 5.E-05 2.9E-07 1.E-05
UD RM 2 West Benzo(k)fluoranthene 7.7E+00 ug/kg 7.3E-02 8.5E-07 6.E-08 1.6E-07 1.E-08 -- 2.0E-06 -- 3.6E-07 --
UD RM 2 West Chrysene 6.1E+01 ug/kg 7.3E-03 6.7E-06 5.E-08 1.2E-06 9.E-09 -- 1.6E-05 -- 2.9E-06 --
UD RM 2 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 2 West Dibenzothiophene 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 4.0E-02 3.6E-07 9.E-06 6.6E-08 2.E-06
UD RM 2 West Fluoranthene 1.5E+02 ug/kg -- 1.7E-05 -- 3.0E-06 -- 4.0E-02 3.9E-05 1.E-03 7.1E-06 2.E-04
UD RM 2 West Fluorene 3.9E+00 ug/kg -- 4.3E-07 -- 7.9E-08 -- 4.0E-02 1.0E-06 3.E-05 1.8E-07 5.E-06
UD RM 2 West Indeno(1,2,3-cd)pyrene 3.9E+00 ug/kg 7.3E-01 4.3E-07 3.E-07 7.9E-08 6.E-08 -- 1.0E-06 -- 1.8E-07 --
UD RM 2 West Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 2 West Perylene 6.0E-01 ug/kg -- 6.6E-08 -- 1.2E-08 -- 3.0E-02 1.5E-07 5.E-06 2.8E-08 9.E-07
UD RM 2 West Phenanthrene 5.9E+01 ug/kg -- 6.5E-06 -- 1.2E-06 -- 3.0E-02 1.5E-05 5.E-04 2.8E-06 9.E-05
UD RM 2 West Pyrene 1.5E+02 ug/kg -- 1.7E-05 -- 3.0E-06 -- 3.0E-02 3.9E-05 1.E-03 7.1E-06 2.E-04
UD RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- 2.E-05 -- 3.E-06 -- -- -- -- --
UD RM 2 West Phthalates
UD RM 2 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 2 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 2 West Semivolatile Organic Compounds
UD RM 2 West Benzoic acid 1.9E+03 ug/kg -- 2.1E-04 -- 3.8E-05 -- 4.0E+00 4.9E-04 1.E-04 9.0E-05 2.E-05
UD RM 2 West Benzyl alcohol 1.2E+01 ug/kg -- 1.3E-06 -- 2.4E-07 -- 5.0E-01 3.1E-06 6.E-06 5.7E-07 1.E-06
UD RM 2 West Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 2 West Dibenzofuran 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 4.0E-02 2.8E-07 7.E-06 5.2E-08 1.E-06
UD RM 2 West Hexachlorobenzene 6.1E-01 ug/kg 1.6E+00 6.7E-08 1.E-07 1.2E-08 2.E-08 8.0E-04 1.6E-07 2.E-04 2.9E-08 4.E-05
UD RM 2 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 2 West Nitrobenzene 2.8E+02 ug/kg -- 3.1E-05 -- 5.7E-06 -- 2.0E-03 7.2E-05 4.E-02 1.3E-05 7.E-03
UD RM 2 West Phenols
UD RM 2 West 4-Nitrophenol 1.9E+01 ug/kg -- 2.1E-06 -- 3.8E-07 -- 5.0E-03 4.9E-06 1.E-03 9.0E-07 2.E-04
UD RM 2 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 2 West Polychlorinated Biphenyls
UD RM 2 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 2 West Total PCB Congeners 8.3E+04 pg/g NA 9.2E-06 -- 1.7E-06 -- NA 2.1E-05 -- 3.9E-06 --
UD RM 2 West Total PCBs, Adjusted 7.8E+04 pg/g 2.0E+00 8.6E-06 2.E-05 1.6E-06 3.E-06 2.0E-05 2.0E-05 1.E+00 3.7E-06 2.E-01
UD RM 2 West Dioxin/Furan
UD RM 2 West Total Dioxin/Furan TEQ 5.6E-01 pg/g 1.3E+05 6.2E-11 8.E-06 1.1E-11 1.E-06 1.0E-09 1.4E-10 1.E-01 2.6E-11 3.E-02
UD RM 2 West Total PCB TEQ 9.0E-01 pg/g 1.3E+05 9.9E-11 1.E-05 1.8E-11 2.E-06 1.0E-09 2.3E-10 2.E-01 4.2E-11 4.E-02
UD RM 2 West Total TEQ -- pg/g -- -- 2.E-05 -- 4.E-06 -- -- 4.E-01 -- 7.E-02
UD RM 2 West Pesticides
UD RM 2 West Aldrin 2.9E-01 ug/kg 1.7E+01 3.2E-08 5.E-07 5.9E-09 1.E-07 3.0E-05 7.5E-08 2.E-03 1.4E-08 5.E-04
UD RM 2 West alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 2 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 2 West Dieldrin 6.5E-01 ug/kg 1.6E+01 7.2E-08 1.E-06 1.3E-08 2.E-07 5.0E-05 1.7E-07 3.E-03 3.1E-08 6.E-04
UD RM 2 West Endrin 5.7E-03 ug/kg -- 6.3E-10 -- 1.1E-10 -- 3.0E-04 1.5E-09 5.E-06 2.7E-10 9.E-07
UD RM 2 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 2 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 2 West gamma-Hexachlorocyclohexane 5.5E-02 ug/kg 1.1E+00 6.0E-09 7.E-09 1.1E-09 1.E-09 3.0E-04 1.4E-08 5.E-05 2.6E-09 9.E-06
UD RM 2 West Heptachlor 7.3E-03 ug/kg 4.5E+00 8.0E-10 4.E-09 1.5E-10 7.E-10 5.0E-04 1.9E-09 4.E-06 3.4E-10 7.E-07
UD RM 2 West Heptachlor epoxide 5.0E-02 ug/kg 9.1E+00 5.5E-09 5.E-08 1.0E-09 9.E-09 1.3E-05 1.3E-08 1.E-03 2.4E-09 2.E-04
UD RM 2 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 2 West Total Chlordanes 3.3E+00 ug/kg 3.5E-01 3.6E-07 1.E-07 6.6E-08 2.E-08 5.0E-04 8.4E-07 2.E-03 1.5E-07 3.E-04
UD RM 2 West Total DDD 1.2E+01 ug/kg 2.4E-01 1.3E-06 3.E-07 2.4E-07 6.E-08 5.0E-04 3.0E-06 6.E-03 5.6E-07 1.E-03
UD RM 2 West Total DDE 1.6E+01 ug/kg 3.4E-01 1.8E-06 6.E-07 3.3E-07 1.E-07 5.0E-04 4.2E-06 8.E-03 7.7E-07 2.E-03
UD RM 2 West Total DDT 1.9E+00 ug/kg 3.4E-01 2.1E-07 7.E-08 3.9E-08 1.E-08 5.0E-04 4.9E-07 1.E-03 9.0E-08 2.E-04
UD RM 2 West Total Endosulfan 7.2E-01 ug/kg -- 7.9E-08 -- 1.4E-08 -- 6.0E-03 1.8E-07 3.E-05 3.4E-08 6.E-06

Exposure Point Total 8.E-05 1.E-05
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 3 East Metals
UD RM 3 East Aluminum 8.0E+01 mg/kg -- 8.8E-03 -- 1.6E-03 -- 1.0E+00 2.1E-02 2.E-02 3.8E-03 4.E-03
UD RM 3 East Antimony 2.8E-03 mg/kg -- 3.0E-07 -- 5.6E-08 -- 4.0E-04 7.1E-07 2.E-03 1.3E-07 3.E-04
UD RM 3 East Arsenic, inorganic 9.6E-02 mg/kg 1.5E+00 1.1E-05 2.E-05 1.9E-06 3.E-06 3.0E-04 2.5E-05 8.E-02 4.5E-06 2.E-02
UD RM 3 East Cadmium 1.7E-01 mg/kg -- 1.9E-05 -- 3.4E-06 -- 1.0E-03 4.4E-05 4.E-02 8.0E-06 8.E-03
UD RM 3 East Chromium 1.1E+00 mg/kg -- 1.2E-04 -- 2.1E-05 -- 1.5E+00 2.7E-04 2.E-04 5.0E-05 3.E-05
UD RM 3 East Copper 1.0E+01 mg/kg -- 1.1E-03 -- 2.1E-04 -- 4.0E-02 2.7E-03 7.E-02 4.9E-04 1.E-02
UD RM 3 East Lead 1.1E-01 mg/kg NL 1.3E-05 -- 2.3E-06 -- NL 2.9E-05 -- 5.4E-06 --
UD RM 3 East Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 3 East Mercury 8.0E-03 mg/kg -- 8.8E-07 -- 1.6E-07 -- 1.0E-04 2.1E-06 2.E-02 3.8E-07 4.E-03
UD RM 3 East Nickel 3.1E-01 mg/kg -- 3.4E-05 -- 6.3E-06 -- 2.0E-02 8.0E-05 4.E-03 1.5E-05 7.E-04
UD RM 3 East Selenium 1.2E-01 mg/kg -- 1.4E-05 -- 2.5E-06 -- 5.0E-03 3.2E-05 6.E-03 5.8E-06 1.E-03
UD RM 3 East Silver 5.6E-02 mg/kg -- 6.1E-06 -- 1.1E-06 -- 5.0E-03 1.4E-05 3.E-03 2.6E-06 5.E-04
UD RM 3 East Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 3 East Zinc 4.8E+01 mg/kg -- 5.3E-03 -- 9.7E-04 -- 3.0E-01 1.2E-02 4.E-02 2.3E-03 8.E-03
UD RM 3 East Butyltins
UD RM 3 East Butyltin ion 3.7E+00 ug/kg -- 4.0E-07 -- 7.4E-08 -- 3.0E-04 9.4E-07 3.E-03 1.7E-07 6.E-04
UD RM 3 East Dibutyltin ion 5.4E+01 ug/kg -- 6.0E-06 -- 1.1E-06 -- 3.0E-04 1.4E-05 5.E-02 2.5E-06 8.E-03
UD RM 3 East Tributyltin ion 6.3E+01 ug/kg -- 6.9E-06 -- 1.3E-06 -- 3.0E-04 1.6E-05 5.E-02 3.0E-06 1.E-02
UD RM 3 East PAHs
UD RM 3 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 3 East 2-Methylnaphthalene 2.0E+00 ug/kg -- 2.2E-07 -- 4.0E-08 -- 4.0E-03 5.1E-07 1.E-04 9.4E-08 2.E-05
UD RM 3 East Acenaphthene 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 6.0E-02 4.4E-07 7.E-06 8.0E-08 1.E-06
UD RM 3 East Acenaphthylene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 6.0E-02 4.6E-07 8.E-06 8.5E-08 1.E-06
UD RM 3 East Anthracene 1.0E+01 ug/kg -- 1.1E-06 -- 2.0E-07 -- 3.0E-01 2.6E-06 9.E-06 4.7E-07 2.E-06
UD RM 3 East Benzo(a)anthracene 6.7E+01 ug/kg 7.3E-01 7.4E-06 5.E-06 1.4E-06 1.E-06 -- 1.7E-05 -- 3.2E-06 --
UD RM 3 East Benzo(a)pyrene 1.6E+01 ug/kg 7.3E+00 1.8E-06 1.E-05 3.2E-07 2.E-06 -- 4.1E-06 -- 7.5E-07 --
UD RM 3 East Benzo(b)fluoranthene 3.9E+01 ug/kg 7.3E-01 4.2E-06 3.E-06 7.8E-07 6.E-07 -- 9.9E-06 -- 1.8E-06 --
UD RM 3 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 3 East Benzo(g,h,i)perylene 9.6E+00 ug/kg -- 1.1E-06 -- 1.9E-07 -- 3.0E-02 2.5E-06 8.E-05 4.5E-07 2.E-05
UD RM 3 East Benzo(k)fluoranthene 1.5E+01 ug/kg 7.3E-02 1.7E-06 1.E-07 3.0E-07 2.E-08 -- 3.9E-06 -- 7.1E-07 --
UD RM 3 East Chrysene 1.1E+02 ug/kg 7.3E-03 1.2E-05 9.E-08 2.2E-06 2.E-08 -- 2.8E-05 -- 5.2E-06 --
UD RM 3 East Dibenzo(a,h)anthracene 2.8E+00 ug/kg 7.3E+00 3.1E-07 2.E-06 5.7E-08 4.E-07 -- 7.2E-07 -- 1.3E-07 --
UD RM 3 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 3 East Fluoranthene 9.3E+01 ug/kg -- 1.0E-05 -- 1.9E-06 -- 4.0E-02 2.4E-05 6.E-04 4.4E-06 1.E-04
UD RM 3 East Fluorene 4.7E+00 ug/kg -- 5.2E-07 -- 9.5E-08 -- 4.0E-02 1.2E-06 3.E-05 2.2E-07 6.E-06
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 3 East Indeno(1,2,3-cd)pyrene 5.7E+00 ug/kg 7.3E-01 6.3E-07 5.E-07 1.2E-07 8.E-08 -- 1.5E-06 -- 2.7E-07 --
UD RM 3 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 3 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 3 East Phenanthrene 3.0E+01 ug/kg -- 3.3E-06 -- 6.1E-07 -- 3.0E-02 7.7E-06 3.E-04 1.4E-06 5.E-05
UD RM 3 East Pyrene 1.5E+02 ug/kg -- 1.6E-05 -- 2.9E-06 -- 3.0E-02 3.7E-05 1.E-03 6.8E-06 2.E-04
UD RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- 2.E-05 -- 4.E-06 -- -- -- -- --
UD RM 3 East Phthalates
UD RM 3 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 3 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 3 East Semivolatile Organic Compounds
UD RM 3 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 3 East Benzyl alcohol 1.7E+01 ug/kg -- 1.9E-06 -- 3.4E-07 -- 5.0E-01 4.4E-06 9.E-06 8.0E-07 2.E-06
UD RM 3 East Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 3 East Dibenzofuran 2.1E+00 ug/kg -- 2.3E-07 -- 4.2E-08 -- 4.0E-02 5.4E-07 1.E-05 9.9E-08 2.E-06
UD RM 3 East Hexachlorobenzene 5.6E-01 ug/kg 1.6E+00 6.2E-08 1.E-07 1.1E-08 2.E-08 8.0E-04 1.5E-07 2.E-04 2.7E-08 3.E-05
UD RM 3 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 3 East Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 3 East Phenols
UD RM 3 East 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 3 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 3 East Polychlorinated Biphenyls
UD RM 3 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 3 East Total PCB Congeners 5.1E+05 pg/g NA 5.7E-05 -- 1.0E-05 -- NA 1.3E-04 -- 2.4E-05 --
UD RM 3 East Total PCBs, Adjusted 4.7E+05 pg/g 2.0E+00 5.1E-05 1.E-04 9.4E-06 2.E-05 2.0E-05 1.2E-04 6.E+00 2.2E-05 1.E+00
UD RM 3 East Dioxin/Furan
UD RM 3 East Total Dioxin/Furan TEQ 8.4E-01 pg/g 1.3E+05 9.2E-11 1.E-05 1.7E-11 2.E-06 1.0E-09 2.1E-10 2.E-01 3.9E-11 4.E-02
UD RM 3 East Total PCB TEQ 5.4E+00 pg/g 1.3E+05 6.0E-10 8.E-05 1.1E-10 1.E-05 1.0E-09 1.4E-09 1.E+00 2.6E-10 3.E-01
UD RM 3 East Total TEQ -- pg/g -- -- 9.E-05 -- 2.E-05 -- -- 2.E+00 -- 3.E-01
UD RM 3 East Pesticides
UD RM 3 East Aldrin 1.9E-01 ug/kg 1.7E+01 2.1E-08 4.E-07 3.8E-09 6.E-08 3.0E-05 4.8E-08 2.E-03 8.8E-09 3.E-04
UD RM 3 East alpha-Hexachlorocyclohexane 5.7E-03 ug/kg 6.3E+00 6.3E-10 4.E-09 1.1E-10 7.E-10 8.0E-03 1.5E-09 2.E-07 2.7E-10 3.E-08
UD RM 3 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 3 East Dieldrin 8.9E-01 ug/kg 1.6E+01 9.9E-08 2.E-06 1.8E-08 3.E-07 5.0E-05 2.3E-07 5.E-03 4.2E-08 8.E-04
UD RM 3 East Endrin 1.0E-02 ug/kg -- 1.1E-09 -- 2.0E-10 -- 3.0E-04 2.6E-09 9.E-06 4.8E-10 2.E-06
UD RM 3 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 East Endrin ketone 3.0E-03 ug/kg -- 3.4E-10 -- 6.1E-11 -- 3.0E-04 7.8E-10 3.E-06 1.4E-10 5.E-07
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 3 East gamma-Hexachlorocyclohexane 5.4E-02 ug/kg 1.1E+00 5.9E-09 6.E-09 1.1E-09 1.E-09 3.0E-04 1.4E-08 5.E-05 2.5E-09 8.E-06
UD RM 3 East Heptachlor 2.0E-02 ug/kg 4.5E+00 2.1E-09 1.E-08 3.9E-10 2.E-09 5.0E-04 5.0E-09 1.E-05 9.2E-10 2.E-06
UD RM 3 East Heptachlor epoxide 6.1E-02 ug/kg 9.1E+00 6.7E-09 6.E-08 1.2E-09 1.E-08 1.3E-05 1.6E-08 1.E-03 2.9E-09 2.E-04
UD RM 3 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 3 East Total Chlordanes 3.1E+00 ug/kg 3.5E-01 3.5E-07 1.E-07 6.4E-08 2.E-08 5.0E-04 8.1E-07 2.E-03 1.5E-07 3.E-04
UD RM 3 East Total DDD 1.1E+01 ug/kg 2.4E-01 1.3E-06 3.E-07 2.3E-07 6.E-08 5.0E-04 2.9E-06 6.E-03 5.4E-07 1.E-03
UD RM 3 East Total DDE 1.2E+01 ug/kg 3.4E-01 1.4E-06 5.E-07 2.5E-07 8.E-08 5.0E-04 3.2E-06 6.E-03 5.8E-07 1.E-03
UD RM 3 East Total DDT 3.4E+00 ug/kg 3.4E-01 3.7E-07 1.E-07 6.9E-08 2.E-08 5.0E-04 8.7E-07 2.E-03 1.6E-07 3.E-04
UD RM 3 East Total Endosulfan 9.3E-01 ug/kg -- 1.0E-07 -- 1.9E-08 -- 6.0E-03 2.4E-07 4.E-05 4.4E-08 7.E-06

Exposure Point Total 2.E-04 4.E-05
UD RM 3 West Metals
UD RM 3 West Aluminum 2.0E+02 mg/kg -- 2.2E-02 -- 4.0E-03 -- 1.0E+00 5.1E-02 5.E-02 9.4E-03 9.E-03
UD RM 3 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 3 West Arsenic, inorganic 8.9E-02 mg/kg 1.5E+00 9.8E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 2.3E-05 8.E-02 4.2E-06 1.E-02
UD RM 3 West Cadmium 6.1E-02 mg/kg -- 6.7E-06 -- 1.2E-06 -- 1.0E-03 1.6E-05 2.E-02 2.9E-06 3.E-03
UD RM 3 West Chromium 6.0E-01 mg/kg -- 6.6E-05 -- 1.2E-05 -- 1.5E+00 1.5E-04 1.E-04 2.8E-05 2.E-05
UD RM 3 West Copper 7.7E+00 mg/kg -- 8.5E-04 -- 1.6E-04 -- 4.0E-02 2.0E-03 5.E-02 3.6E-04 9.E-03
UD RM 3 West Lead 8.9E-02 mg/kg NL 9.8E-06 -- 1.8E-06 -- NL 2.3E-05 -- 4.2E-06 --
UD RM 3 West Manganese 7.8E+00 mg/kg -- 8.6E-04 -- 1.6E-04 -- 1.4E-01 2.0E-03 1.E-02 3.7E-04 3.E-03
UD RM 3 West Mercury 1.6E-02 mg/kg -- 1.8E-06 -- 3.3E-07 -- 1.0E-04 4.2E-06 4.E-02 7.7E-07 8.E-03
UD RM 3 West Nickel 2.5E-01 mg/kg -- 2.8E-05 -- 5.1E-06 -- 2.0E-02 6.5E-05 3.E-03 1.2E-05 6.E-04
UD RM 3 West Selenium 2.2E-01 mg/kg -- 2.4E-05 -- 4.4E-06 -- 5.0E-03 5.7E-05 1.E-02 1.0E-05 2.E-03
UD RM 3 West Silver 3.5E-02 mg/kg -- 3.9E-06 -- 7.1E-07 -- 5.0E-03 9.0E-06 2.E-03 1.7E-06 3.E-04
UD RM 3 West Thallium 1.8E-03 mg/kg -- 2.0E-07 -- 3.6E-08 -- 6.6E-05 4.6E-07 7.E-03 8.5E-08 1.E-03
UD RM 3 West Zinc 3.3E+01 mg/kg -- 3.6E-03 -- 6.7E-04 -- 3.0E-01 8.5E-03 3.E-02 1.6E-03 5.E-03
UD RM 3 West Butyltins
UD RM 3 West Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West PAHs
UD RM 3 West 1-Methylnaphthalene 1.5E+00 ug/kg 2.9E-02 1.7E-07 5.E-09 3.0E-08 9.E-10 7.0E-02 3.9E-07 6.E-06 7.1E-08 1.E-06
UD RM 3 West 2-Methylnaphthalene 2.0E+00 ug/kg -- 2.2E-07 -- 4.0E-08 -- 4.0E-03 5.1E-07 1.E-04 9.4E-08 2.E-05
UD RM 3 West Acenaphthene 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 6.0E-02 3.9E-07 6.E-06 7.1E-08 1.E-06
UD RM 3 West Acenaphthylene 5.5E-01 ug/kg -- 6.1E-08 -- 1.1E-08 -- 6.0E-02 1.4E-07 2.E-06 2.6E-08 4.E-07
UD RM 3 West Anthracene 3.2E+00 ug/kg -- 3.5E-07 -- 6.5E-08 -- 3.0E-01 8.2E-07 3.E-06 1.5E-07 5.E-07
UD RM 3 West Benzo(a)anthracene 1.1E+01 ug/kg 7.3E-01 1.2E-06 9.E-07 2.2E-07 2.E-07 -- 2.8E-06 -- 5.2E-07 --
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 3 West Benzo(a)pyrene 1.5E+00 ug/kg 7.3E+00 1.7E-07 1.E-06 3.0E-08 2.E-07 -- 3.9E-07 -- 7.1E-08 --
UD RM 3 West Benzo(b)fluoranthene 2.5E+00 ug/kg 7.3E-01 2.8E-07 2.E-07 5.1E-08 4.E-08 -- 6.4E-07 -- 1.2E-07 --
UD RM 3 West Benzo(e)pyrene 6.0E+00 ug/kg -- 6.6E-07 -- 1.2E-07 -- 3.0E-02 1.5E-06 5.E-05 2.8E-07 9.E-06
UD RM 3 West Benzo(g,h,i)perylene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 3.0E-02 4.6E-07 2.E-05 8.5E-08 3.E-06
UD RM 3 West Benzo(k)fluoranthene 9.6E-01 ug/kg 7.3E-02 1.1E-07 8.E-09 1.9E-08 1.E-09 -- 2.5E-07 -- 4.5E-08 --
UD RM 3 West Chrysene 1.8E+01 ug/kg 7.3E-03 2.0E-06 1.E-08 3.6E-07 3.E-09 -- 4.6E-06 -- 8.5E-07 --
UD RM 3 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 3 West Dibenzothiophene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-02 3.3E-07 8.E-06 6.1E-08 2.E-06
UD RM 3 West Fluoranthene 4.2E+01 ug/kg -- 4.6E-06 -- 8.5E-07 -- 4.0E-02 1.1E-05 3.E-04 2.0E-06 5.E-05
UD RM 3 West Fluorene 2.5E+00 ug/kg -- 2.8E-07 -- 5.1E-08 -- 4.0E-02 6.4E-07 2.E-05 1.2E-07 3.E-06
UD RM 3 West Indeno(1,2,3-cd)pyrene 9.0E-01 ug/kg 7.3E-01 9.9E-08 7.E-08 1.8E-08 1.E-08 -- 2.3E-07 -- 4.2E-08 --
UD RM 3 West Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 3 West Perylene 5.9E-01 ug/kg -- 6.5E-08 -- 1.2E-08 -- 3.0E-02 1.5E-07 5.E-06 2.8E-08 9.E-07
UD RM 3 West Phenanthrene 1.4E+01 ug/kg -- 1.5E-06 -- 2.8E-07 -- 3.0E-02 3.6E-06 1.E-04 6.6E-07 2.E-05
UD RM 3 West Pyrene 4.7E+01 ug/kg -- 5.2E-06 -- 9.5E-07 -- 3.0E-02 1.2E-05 4.E-04 2.2E-06 7.E-05
UD RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- 2.E-06 -- 4.E-07 -- -- -- -- --
UD RM 3 West Phthalates
UD RM 3 West Bis(2-ethylhexyl) phthalate 9.9E+01 ug/kg 1.4E-02 1.1E-05 2.E-07 2.0E-06 3.E-08 2.0E-02 2.5E-05 1.E-03 4.7E-06 2.E-04
UD RM 3 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 3 West Semivolatile Organic Compounds
UD RM 3 West Benzoic acid 5.9E+03 ug/kg -- 6.5E-04 -- 1.2E-04 -- 4.0E+00 1.5E-03 4.E-04 2.8E-04 7.E-05
UD RM 3 West Benzyl alcohol 2.9E+01 ug/kg -- 3.2E-06 -- 5.9E-07 -- 5.0E-01 7.5E-06 1.E-05 1.4E-06 3.E-06
UD RM 3 West Bis(2-chloroethoxy) methane 4.6E+01 ug/kg -- 5.1E-06 -- 9.3E-07 -- 3.0E-03 1.2E-05 4.E-03 2.2E-06 7.E-04
UD RM 3 West Dibenzofuran 1.0E+00 ug/kg -- 1.1E-07 -- 2.0E-08 -- 4.0E-02 2.6E-07 6.E-06 4.7E-08 1.E-06
UD RM 3 West Hexachlorobenzene 7.9E-01 ug/kg 1.6E+00 8.7E-08 1.E-07 1.6E-08 3.E-08 8.0E-04 2.0E-07 3.E-04 3.7E-08 5.E-05
UD RM 3 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 3 West Nitrobenzene 5.2E+02 ug/kg -- 5.7E-05 -- 1.1E-05 -- 2.0E-03 1.3E-04 7.E-02 2.5E-05 1.E-02
UD RM 3 West Phenols
UD RM 3 West 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 3 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 3 West Polychlorinated Biphenyls
UD RM 3 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 3 West Total PCB Congeners 1.0E+05 pg/g NA 1.1E-05 -- 2.0E-06 -- NA 2.6E-05 -- 4.7E-06 --
UD RM 3 West Total PCBs, Adjusted 9.4E+04 pg/g 2.0E+00 1.0E-05 2.E-05 1.9E-06 4.E-06 2.0E-05 2.4E-05 1.E+00 4.4E-06 2.E-01
UD RM 3 West Dioxin/Furan
UD RM 3 West Total Dioxin/Furan TEQ 8.6E-01 pg/g 1.3E+05 9.5E-11 1.E-05 1.7E-11 2.E-06 1.0E-09 2.2E-10 2.E-01 4.1E-11 4.E-02
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 3 West Total PCB TEQ 9.8E-01 pg/g 1.3E+05 1.1E-10 1.E-05 2.0E-11 3.E-06 1.0E-09 2.5E-10 3.E-01 4.6E-11 5.E-02
UD RM 3 West Total TEQ -- pg/g -- -- 3.E-05 -- 5.E-06 -- -- 5.E-01 -- 9.E-02
UD RM 3 West Pesticides
UD RM 3 West Aldrin 3.8E-01 ug/kg 1.7E+01 4.2E-08 7.E-07 7.6E-09 1.E-07 3.0E-05 9.7E-08 3.E-03 1.8E-08 6.E-04
UD RM 3 West alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 3 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 3 West Dieldrin 6.7E-01 ug/kg 1.6E+01 7.3E-08 1.E-06 1.3E-08 2.E-07 5.0E-05 1.7E-07 3.E-03 3.1E-08 6.E-04
UD RM 3 West Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 3 West Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
UD RM 3 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 3 West Total Chlordanes 3.8E+00 ug/kg 3.5E-01 4.1E-07 1.E-07 7.6E-08 3.E-08 5.0E-04 9.7E-07 2.E-03 1.8E-07 4.E-04
UD RM 3 West Total DDD 1.7E+01 ug/kg 2.4E-01 1.9E-06 5.E-07 3.5E-07 8.E-08 5.0E-04 4.5E-06 9.E-03 8.2E-07 2.E-03
UD RM 3 West Total DDE 1.7E+01 ug/kg 3.4E-01 1.9E-06 6.E-07 3.5E-07 1.E-07 5.0E-04 4.4E-06 9.E-03 8.1E-07 2.E-03
UD RM 3 West Total DDT 3.0E+00 ug/kg 3.4E-01 3.3E-07 1.E-07 6.1E-08 2.E-08 5.0E-04 7.7E-07 2.E-03 1.4E-07 3.E-04
UD RM 3 West Total Endosulfan 6.9E-01 ug/kg -- 7.6E-08 -- 1.4E-08 -- 6.0E-03 1.8E-07 3.E-05 3.3E-08 5.E-06

Exposure Point Total 7.E-05 1.E-05
UD RM 4 East Metals
UD RM 4 East Aluminum 7.3E+01 mg/kg -- 8.1E-03 -- 1.5E-03 -- 1.0E+00 1.9E-02 2.E-02 3.5E-03 3.E-03
UD RM 4 East Antimony 2.0E-03 mg/kg -- 2.2E-07 -- 4.0E-08 -- 4.0E-04 5.1E-07 1.E-03 9.4E-08 2.E-04
UD RM 4 East Arsenic, inorganic 9.5E-02 mg/kg 1.5E+00 1.0E-05 2.E-05 1.9E-06 3.E-06 3.0E-04 2.4E-05 8.E-02 4.5E-06 1.E-02
UD RM 4 East Cadmium 1.5E-01 mg/kg -- 1.7E-05 -- 3.1E-06 -- 1.0E-03 4.0E-05 4.E-02 7.3E-06 7.E-03
UD RM 4 East Chromium 7.3E-01 mg/kg -- 8.0E-05 -- 1.5E-05 -- 1.5E+00 1.9E-04 1.E-04 3.4E-05 2.E-05
UD RM 4 East Copper 1.1E+01 mg/kg -- 1.2E-03 -- 2.1E-04 -- 4.0E-02 2.7E-03 7.E-02 5.0E-04 1.E-02
UD RM 4 East Lead 2.6E-01 mg/kg NL 2.9E-05 -- 5.3E-06 -- NL 6.7E-05 -- 1.2E-05 --
UD RM 4 East Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 4 East Mercury 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-04 2.8E-06 3.E-02 5.2E-07 5.E-03
UD RM 4 East Nickel 4.6E-01 mg/kg -- 5.1E-05 -- 9.4E-06 -- 2.0E-02 1.2E-04 6.E-03 2.2E-05 1.E-03
UD RM 4 East Selenium 9.8E-02 mg/kg -- 1.1E-05 -- 2.0E-06 -- 5.0E-03 2.5E-05 5.E-03 4.6E-06 9.E-04
UD RM 4 East Silver 5.8E-02 mg/kg -- 6.3E-06 -- 1.2E-06 -- 5.0E-03 1.5E-05 3.E-03 2.7E-06 5.E-04
UD RM 4 East Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 4 East Zinc 3.4E+01 mg/kg -- 3.7E-03 -- 6.8E-04 -- 3.0E-01 8.6E-03 3.E-02 1.6E-03 5.E-03
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 4 East Butyltins
UD RM 4 East Butyltin ion 5.7E+00 ug/kg -- 6.3E-07 -- 1.2E-07 -- 3.0E-04 1.5E-06 5.E-03 2.7E-07 9.E-04
UD RM 4 East Dibutyltin ion 5.9E+00 ug/kg -- 6.5E-07 -- 1.2E-07 -- 3.0E-04 1.5E-06 5.E-03 2.8E-07 9.E-04
UD RM 4 East Tributyltin ion 8.7E+00 ug/kg -- 9.6E-07 -- 1.8E-07 -- 3.0E-04 2.2E-06 7.E-03 4.1E-07 1.E-03
UD RM 4 East PAHs
UD RM 4 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 4 East 2-Methylnaphthalene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 4.0E-03 4.6E-07 1.E-04 8.5E-08 2.E-05
UD RM 4 East Acenaphthene 3.0E+00 ug/kg -- 3.3E-07 -- 6.1E-08 -- 6.0E-02 7.7E-07 1.E-05 1.4E-07 2.E-06
UD RM 4 East Acenaphthylene 1.9E+00 ug/kg -- 2.1E-07 -- 3.8E-08 -- 6.0E-02 4.9E-07 8.E-06 9.0E-08 1.E-06
UD RM 4 East Anthracene 8.9E+00 ug/kg -- 9.8E-07 -- 1.8E-07 -- 3.0E-01 2.3E-06 8.E-06 4.2E-07 1.E-06
UD RM 4 East Benzo(a)anthracene 4.4E+01 ug/kg 7.3E-01 4.8E-06 4.E-06 8.9E-07 6.E-07 -- 1.1E-05 -- 2.1E-06 --
UD RM 4 East Benzo(a)pyrene 9.8E+00 ug/kg 7.3E+00 1.1E-06 8.E-06 2.0E-07 1.E-06 -- 2.5E-06 -- 4.6E-07 --
UD RM 4 East Benzo(b)fluoranthene 2.0E+01 ug/kg 7.3E-01 2.2E-06 2.E-06 4.0E-07 3.E-07 -- 5.1E-06 -- 9.4E-07 --
UD RM 4 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 4 East Benzo(g,h,i)perylene 4.1E+00 ug/kg -- 4.5E-07 -- 8.3E-08 -- 3.0E-02 1.1E-06 4.E-05 1.9E-07 6.E-06
UD RM 4 East Benzo(k)fluoranthene 8.7E+00 ug/kg 7.3E-02 9.6E-07 7.E-08 1.8E-07 1.E-08 -- 2.2E-06 -- 4.1E-07 --
UD RM 4 East Chrysene 5.4E+01 ug/kg 7.3E-03 6.0E-06 4.E-08 1.1E-06 8.E-09 -- 1.4E-05 -- 2.5E-06 --
UD RM 4 East Dibenzo(a,h)anthracene 1.3E+00 ug/kg 7.3E+00 1.4E-07 1.E-06 2.6E-08 2.E-07 -- 3.3E-07 -- 6.1E-08 --
UD RM 4 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 4 East Fluoranthene 6.7E+01 ug/kg -- 7.4E-06 -- 1.4E-06 -- 4.0E-02 1.7E-05 4.E-04 3.2E-06 8.E-05
UD RM 4 East Fluorene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 4.0E-02 6.2E-07 2.E-05 1.1E-07 3.E-06
UD RM 4 East Indeno(1,2,3-cd)pyrene 3.3E+00 ug/kg 7.3E-01 3.6E-07 3.E-07 6.7E-08 5.E-08 -- 8.5E-07 -- 1.6E-07 --
UD RM 4 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 4 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 4 East Phenanthrene 2.4E+01 ug/kg -- 2.6E-06 -- 4.8E-07 -- 3.0E-02 6.2E-06 2.E-04 1.1E-06 4.E-05
UD RM 4 East Pyrene 6.9E+01 ug/kg -- 7.6E-06 -- 1.4E-06 -- 3.0E-02 1.8E-05 6.E-04 3.3E-06 1.E-04
UD RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- 1.E-05 -- 3.E-06 -- -- -- -- --
UD RM 4 East Phthalates
UD RM 4 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 4 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 4 East Semivolatile Organic Compounds
UD RM 4 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 4 East Benzyl alcohol 1.1E+01 ug/kg -- 1.2E-06 -- 2.2E-07 -- 5.0E-01 2.8E-06 6.E-06 5.2E-07 1.E-06
UD RM 4 East Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 4 East Dibenzofuran 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 4.0E-02 2.8E-07 7.E-06 5.2E-08 1.E-06
UD RM 4 East Hexachlorobenzene 4.7E-01 ug/kg 1.6E+00 5.1E-08 8.E-08 9.4E-09 2.E-08 8.0E-04 1.2E-07 1.E-04 2.2E-08 3.E-05
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 4 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 4 East Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 4 East Phenols
UD RM 4 East 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 4 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 4 East Polychlorinated Biphenyls
UD RM 4 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 4 East Total PCB Congeners 1.1E+05 pg/g NA 1.2E-05 -- 2.2E-06 -- NA 2.8E-05 -- 5.1E-06 --
UD RM 4 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 1.1E-05 2.E-05 2.1E-06 4.E-06 2.0E-05 2.6E-05 1.E+00 4.8E-06 2.E-01
UD RM 4 East Dioxin/Furan
UD RM 4 East Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 3.6E-10 5.E-05 6.7E-11 9.E-06 1.0E-09 8.5E-10 9.E-01 1.6E-10 2.E-01
UD RM 4 East Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.5E-10 2.E-05 2.8E-11 4.E-06 1.0E-09 3.6E-10 4.E-01 6.6E-11 7.E-02
UD RM 4 East Total TEQ -- pg/g -- -- 7.E-05 -- 1.E-05 -- -- 1.E+00 -- 2.E-01
UD RM 4 East Pesticides
UD RM 4 East Aldrin 1.7E-01 ug/kg 1.7E+01 1.9E-08 3.E-07 3.4E-09 6.E-08 3.0E-05 4.3E-08 1.E-03 8.0E-09 3.E-04
UD RM 4 East alpha-Hexachlorocyclohexane 6.1E-03 ug/kg 6.3E+00 6.7E-10 4.E-09 1.2E-10 8.E-10 8.0E-03 1.6E-09 2.E-07 2.9E-10 4.E-08
UD RM 4 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 4 East Dieldrin 6.9E-01 ug/kg 1.6E+01 7.5E-08 1.E-06 1.4E-08 2.E-07 5.0E-05 1.8E-07 4.E-03 3.2E-08 6.E-04
UD RM 4 East Endrin 6.9E-03 ug/kg -- 7.6E-10 -- 1.4E-10 -- 3.0E-04 1.8E-09 6.E-06 3.3E-10 1.E-06
UD RM 4 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 4 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 4 East gamma-Hexachlorocyclohexane 6.4E-02 ug/kg 1.1E+00 7.1E-09 8.E-09 1.3E-09 1.E-09 3.0E-04 1.6E-08 5.E-05 3.0E-09 1.E-05
UD RM 4 East Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 4 East Heptachlor epoxide 4.8E-02 ug/kg 9.1E+00 5.3E-09 5.E-08 9.8E-10 9.E-09 1.3E-05 1.2E-08 1.E-03 2.3E-09 2.E-04
UD RM 4 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 4 East Total Chlordanes 2.7E+00 ug/kg 3.5E-01 2.9E-07 1.E-07 5.4E-08 2.E-08 5.0E-04 6.9E-07 1.E-03 1.3E-07 3.E-04
UD RM 4 East Total DDD 7.4E+00 ug/kg 2.4E-01 8.1E-07 2.E-07 1.5E-07 4.E-08 5.0E-04 1.9E-06 4.E-03 3.5E-07 7.E-04
UD RM 4 East Total DDE 9.7E+00 ug/kg 3.4E-01 1.1E-06 4.E-07 2.0E-07 7.E-08 5.0E-04 2.5E-06 5.E-03 4.6E-07 9.E-04
UD RM 4 East Total DDT 2.2E+00 ug/kg 3.4E-01 2.4E-07 8.E-08 4.4E-08 2.E-08 5.0E-04 5.6E-07 1.E-03 1.0E-07 2.E-04
UD RM 4 East Total Endosulfan 8.0E-01 ug/kg -- 8.8E-08 -- 1.6E-08 -- 6.0E-03 2.0E-07 3.E-05 3.7E-08 6.E-06

Exposure Point Total 1.E-04 2.E-05
UD RM 4 West Metals
UD RM 4 West Aluminum 7.2E+01 mg/kg -- 8.0E-03 -- 1.5E-03 -- 1.0E+00 1.9E-02 2.E-02 3.4E-03 3.E-03
UD RM 4 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 4 West Arsenic, inorganic 1.0E-01 mg/kg 1.5E+00 1.1E-05 2.E-05 2.1E-06 3.E-06 3.0E-04 2.6E-05 9.E-02 4.8E-06 2.E-02
UD RM 4 West Cadmium 7.6E-02 mg/kg -- 8.4E-06 -- 1.5E-06 -- 1.0E-03 2.0E-05 2.E-02 3.6E-06 4.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 14 of 64



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 4 West Chromium 6.3E-01 mg/kg -- 6.9E-05 -- 1.3E-05 -- 1.5E+00 1.6E-04 1.E-04 3.0E-05 2.E-05
UD RM 4 West Copper 9.5E+00 mg/kg -- 1.1E-03 -- 1.9E-04 -- 4.0E-02 2.5E-03 6.E-02 4.5E-04 1.E-02
UD RM 4 West Lead 6.6E-02 mg/kg NL 7.3E-06 -- 1.3E-06 -- NL 1.7E-05 -- 3.1E-06 --
UD RM 4 West Manganese 5.3E+00 mg/kg -- 5.9E-04 -- 1.1E-04 -- 1.4E-01 1.4E-03 1.E-02 2.5E-04 2.E-03
UD RM 4 West Mercury 1.3E-02 mg/kg -- 1.4E-06 -- 2.5E-07 -- 1.0E-04 3.2E-06 3.E-02 5.9E-07 6.E-03
UD RM 4 West Nickel 2.9E-01 mg/kg -- 3.2E-05 -- 5.9E-06 -- 2.0E-02 7.6E-05 4.E-03 1.4E-05 7.E-04
UD RM 4 West Selenium 1.8E-01 mg/kg -- 2.0E-05 -- 3.6E-06 -- 5.0E-03 4.6E-05 9.E-03 8.5E-06 2.E-03
UD RM 4 West Silver 6.7E-02 mg/kg -- 7.3E-06 -- 1.3E-06 -- 5.0E-03 1.7E-05 3.E-03 3.1E-06 6.E-04
UD RM 4 West Thallium 1.0E-03 mg/kg -- 1.1E-07 -- 2.0E-08 -- 6.6E-05 2.6E-07 4.E-03 4.7E-08 7.E-04
UD RM 4 West Zinc 3.8E+01 mg/kg -- 4.2E-03 -- 7.7E-04 -- 3.0E-01 9.8E-03 3.E-02 1.8E-03 6.E-03
UD RM 4 West Butyltins
UD RM 4 West Butyltin ion 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-04 3.3E-07 1.E-03 6.1E-08 2.E-04
UD RM 4 West Dibutyltin ion 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 3.0E-04 6.2E-07 2.E-03 1.1E-07 4.E-04
UD RM 4 West Tributyltin ion 4.0E+00 ug/kg -- 4.4E-07 -- 8.1E-08 -- 3.0E-04 1.0E-06 3.E-03 1.9E-07 6.E-04
UD RM 4 West PAHs
UD RM 4 West 1-Methylnaphthalene 1.7E+00 ug/kg 2.9E-02 1.9E-07 5.E-09 3.4E-08 1.E-09 7.0E-02 4.4E-07 6.E-06 8.0E-08 1.E-06
UD RM 4 West 2-Methylnaphthalene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 4.0E-03 6.2E-07 2.E-04 1.1E-07 3.E-05
UD RM 4 West Acenaphthene 4.6E+00 ug/kg -- 5.1E-07 -- 9.3E-08 -- 6.0E-02 1.2E-06 2.E-05 2.2E-07 4.E-06
UD RM 4 West Acenaphthylene 3.8E+00 ug/kg -- 4.2E-07 -- 7.7E-08 -- 6.0E-02 9.8E-07 2.E-05 1.8E-07 3.E-06
UD RM 4 West Anthracene 3.0E+01 ug/kg -- 3.3E-06 -- 6.1E-07 -- 3.0E-01 7.7E-06 3.E-05 1.4E-06 5.E-06
UD RM 4 West Benzo(a)anthracene 1.5E+02 ug/kg 7.3E-01 1.7E-05 1.E-05 3.0E-06 2.E-06 -- 3.9E-05 -- 7.1E-06 --
UD RM 4 West Benzo(a)pyrene 3.9E+01 ug/kg 7.3E+00 4.3E-06 3.E-05 7.9E-07 6.E-06 -- 1.0E-05 -- 1.8E-06 --
UD RM 4 West Benzo(b)fluoranthene 4.3E+01 ug/kg 7.3E-01 4.7E-06 3.E-06 8.7E-07 6.E-07 -- 1.1E-05 -- 2.0E-06 --
UD RM 4 West Benzo(e)pyrene 9.1E+00 ug/kg -- 1.0E-06 -- 1.8E-07 -- 3.0E-02 2.3E-06 8.E-05 4.3E-07 1.E-05
UD RM 4 West Benzo(g,h,i)perylene 1.6E+01 ug/kg -- 1.8E-06 -- 3.2E-07 -- 3.0E-02 4.1E-06 1.E-04 7.5E-07 3.E-05
UD RM 4 West Benzo(k)fluoranthene 2.8E+01 ug/kg 7.3E-02 3.1E-06 2.E-07 5.7E-07 4.E-08 -- 7.2E-06 -- 1.3E-06 --
UD RM 4 West Chrysene 1.5E+02 ug/kg 7.3E-03 1.7E-05 1.E-07 3.0E-06 2.E-08 -- 3.9E-05 -- 7.1E-06 --
UD RM 4 West Dibenzo(a,h)anthracene 3.8E+00 ug/kg 7.3E+00 4.2E-07 3.E-06 7.7E-08 6.E-07 -- 9.8E-07 -- 1.8E-07 --
UD RM 4 West Dibenzothiophene 3.2E+00 ug/kg -- 3.5E-07 -- 6.5E-08 -- 4.0E-02 8.2E-07 2.E-05 1.5E-07 4.E-06
UD RM 4 West Fluoranthene 2.2E+02 ug/kg -- 2.4E-05 -- 4.4E-06 -- 4.0E-02 5.7E-05 1.E-03 1.0E-05 3.E-04
UD RM 4 West Fluorene 9.2E+00 ug/kg -- 1.0E-06 -- 1.9E-07 -- 4.0E-02 2.4E-06 6.E-05 4.3E-07 1.E-05
UD RM 4 West Indeno(1,2,3-cd)pyrene 9.6E+00 ug/kg 7.3E-01 1.1E-06 8.E-07 1.9E-07 1.E-07 -- 2.5E-06 -- 4.5E-07 --
UD RM 4 West Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 4 West Perylene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-02 3.3E-07 1.E-05 6.1E-08 2.E-06
UD RM 4 West Phenanthrene 6.6E+01 ug/kg -- 7.3E-06 -- 1.3E-06 -- 3.0E-02 1.7E-05 6.E-04 3.1E-06 1.E-04
UD RM 4 West Pyrene 2.4E+02 ug/kg -- 2.6E-05 -- 4.8E-06 -- 3.0E-02 6.2E-05 2.E-03 1.1E-05 4.E-04
UD RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- 5.E-05 -- 9.E-06 -- -- -- -- --
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 4 West Phthalates
UD RM 4 West Bis(2-ethylhexyl) phthalate 8.5E+01 ug/kg 1.4E-02 9.4E-06 1.E-07 1.7E-06 2.E-08 2.0E-02 2.2E-05 1.E-03 4.0E-06 2.E-04
UD RM 4 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 4 West Semivolatile Organic Compounds
UD RM 4 West Benzoic acid 3.7E+03 ug/kg -- 4.1E-04 -- 7.5E-05 -- 4.0E+00 9.5E-04 2.E-04 1.7E-04 4.E-05
UD RM 4 West Benzyl alcohol 1.1E+02 ug/kg -- 1.2E-05 -- 2.2E-06 -- 5.0E-01 2.8E-05 6.E-05 5.2E-06 1.E-05
UD RM 4 West Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 4 West Dibenzofuran 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 4.0E-02 3.1E-07 8.E-06 5.7E-08 1.E-06
UD RM 4 West Hexachlorobenzene 6.4E-01 ug/kg 1.6E+00 7.1E-08 1.E-07 1.3E-08 2.E-08 8.0E-04 1.6E-07 2.E-04 3.0E-08 4.E-05
UD RM 4 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 4 West Nitrobenzene 1.9E+02 ug/kg -- 2.1E-05 -- 3.8E-06 -- 2.0E-03 4.9E-05 2.E-02 9.0E-06 4.E-03
UD RM 4 West Phenols
UD RM 4 West 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 4 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 4 West Polychlorinated Biphenyls
UD RM 4 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 4 West Total PCB Congeners 1.3E+05 pg/g NA 1.4E-05 -- 2.6E-06 -- NA 3.3E-05 -- 6.0E-06 --
UD RM 4 West Total PCBs, Adjusted 1.2E+05 pg/g 2.0E+00 1.3E-05 3.E-05 2.4E-06 5.E-06 2.0E-05 3.1E-05 2.E+00 5.6E-06 3.E-01
UD RM 4 West Dioxin/Furan
UD RM 4 West Total Dioxin/Furan TEQ 9.5E-01 pg/g 1.3E+05 1.0E-10 1.E-05 1.9E-11 2.E-06 1.0E-09 2.4E-10 2.E-01 4.5E-11 4.E-02
UD RM 4 West Total PCB TEQ 1.6E+00 pg/g 1.3E+05 1.7E-10 2.E-05 3.2E-11 4.E-06 1.0E-09 4.0E-10 4.E-01 7.4E-11 7.E-02
UD RM 4 West Total TEQ -- pg/g -- -- 4.E-05 -- 7.E-06 -- -- 6.E-01 -- 1.E-01
UD RM 4 West Pesticides
UD RM 4 West Aldrin 2.5E-01 ug/kg 1.7E+01 2.8E-08 5.E-07 5.1E-09 9.E-08 3.0E-05 6.4E-08 2.E-03 1.2E-08 4.E-04
UD RM 4 West alpha-Hexachlorocyclohexane 1.4E-02 ug/kg 6.3E+00 1.5E-09 9.E-09 2.7E-10 2.E-09 8.0E-03 3.5E-09 4.E-07 6.4E-10 8.E-08
UD RM 4 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 4 West Dieldrin 9.4E-01 ug/kg 1.6E+01 1.0E-07 2.E-06 1.9E-08 3.E-07 5.0E-05 2.4E-07 5.E-03 4.4E-08 9.E-04
UD RM 4 West Endrin 1.7E-02 ug/kg -- 1.9E-09 -- 3.4E-10 -- 3.0E-04 4.4E-09 1.E-05 8.0E-10 3.E-06
UD RM 4 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 4 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 4 West gamma-Hexachlorocyclohexane 6.8E-02 ug/kg 1.1E+00 7.4E-09 8.E-09 1.4E-09 2.E-09 3.0E-04 1.7E-08 6.E-05 3.2E-09 1.E-05
UD RM 4 West Heptachlor 1.4E-02 ug/kg 4.5E+00 1.5E-09 7.E-09 2.8E-10 1.E-09 5.0E-04 3.6E-09 7.E-06 6.6E-10 1.E-06
UD RM 4 West Heptachlor epoxide 6.7E-02 ug/kg 9.1E+00 7.4E-09 7.E-08 1.4E-09 1.E-08 1.3E-05 1.7E-08 1.E-03 3.2E-09 2.E-04
UD RM 4 West Methoxychlor 3.2E-01 ug/kg -- 3.6E-08 -- 6.5E-09 -- 5.0E-03 8.3E-08 2.E-05 1.5E-08 3.E-06
UD RM 4 West Total Chlordanes 3.4E+00 ug/kg 3.5E-01 3.8E-07 1.E-07 6.9E-08 2.E-08 5.0E-04 8.8E-07 2.E-03 1.6E-07 3.E-04
UD RM 4 West Total DDD 1.8E+01 ug/kg 2.4E-01 1.9E-06 5.E-07 3.5E-07 9.E-08 5.0E-04 4.5E-06 9.E-03 8.3E-07 2.E-03
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 4 West Total DDE 1.5E+01 ug/kg 3.4E-01 1.7E-06 6.E-07 3.1E-07 1.E-07 5.0E-04 3.9E-06 8.E-03 7.2E-07 1.E-03
UD RM 4 West Total DDT 4.1E+00 ug/kg 3.4E-01 4.6E-07 2.E-07 8.3E-08 3.E-08 5.0E-04 1.1E-06 2.E-03 1.9E-07 4.E-04
UD RM 4 West Total Endosulfan 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 6.0E-03 3.0E-07 5.E-05 5.6E-08 9.E-06

Exposure Point Total 1.E-04 2.E-05
UD RM 5 East Metals
UD RM 5 East Aluminum 1.2E+02 mg/kg -- 1.3E-02 -- 2.4E-03 -- 1.0E+00 3.1E-02 3.E-02 5.6E-03 6.E-03
UD RM 5 East Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 5 East Arsenic, inorganic 8.3E-02 mg/kg 1.5E+00 9.1E-06 1.E-05 1.7E-06 3.E-06 3.0E-04 2.1E-05 7.E-02 3.9E-06 1.E-02
UD RM 5 East Cadmium 6.9E-02 mg/kg -- 7.5E-06 -- 1.4E-06 -- 1.0E-03 1.8E-05 2.E-02 3.2E-06 3.E-03
UD RM 5 East Chromium 5.1E-01 mg/kg -- 5.6E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
UD RM 5 East Copper 9.1E+00 mg/kg -- 1.0E-03 -- 1.8E-04 -- 4.0E-02 2.4E-03 6.E-02 4.3E-04 1.E-02
UD RM 5 East Lead 6.9E-02 mg/kg NL 7.5E-06 -- 1.4E-06 -- NL 1.8E-05 -- 3.2E-06 --
UD RM 5 East Manganese 6.6E+00 mg/kg -- 7.3E-04 -- 1.3E-04 -- 1.4E-01 1.7E-03 1.E-02 3.1E-04 2.E-03
UD RM 5 East Mercury 1.9E-02 mg/kg -- 2.1E-06 -- 3.8E-07 -- 1.0E-04 4.8E-06 5.E-02 8.9E-07 9.E-03
UD RM 5 East Nickel 3.6E-01 mg/kg -- 3.9E-05 -- 7.2E-06 -- 2.0E-02 9.2E-05 5.E-03 1.7E-05 8.E-04
UD RM 5 East Selenium 1.7E-01 mg/kg -- 1.9E-05 -- 3.4E-06 -- 5.0E-03 4.4E-05 9.E-03 8.0E-06 2.E-03
UD RM 5 East Silver 6.2E-02 mg/kg -- 6.9E-06 -- 1.3E-06 -- 5.0E-03 1.6E-05 3.E-03 2.9E-06 6.E-04
UD RM 5 East Thallium 1.2E-03 mg/kg -- 1.3E-07 -- 2.4E-08 -- 6.6E-05 3.1E-07 5.E-03 5.7E-08 9.E-04
UD RM 5 East Zinc 3.2E+01 mg/kg -- 3.5E-03 -- 6.4E-04 -- 3.0E-01 8.2E-03 3.E-02 1.5E-03 5.E-03
UD RM 5 East Butyltins
UD RM 5 East Butyltin ion 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 3.0E-04 6.2E-07 2.E-03 1.1E-07 4.E-04
UD RM 5 East Dibutyltin ion 3.6E+00 ug/kg -- 4.0E-07 -- 7.3E-08 -- 3.0E-04 9.3E-07 3.E-03 1.7E-07 6.E-04
UD RM 5 East Tributyltin ion 8.9E+00 ug/kg -- 9.8E-07 -- 1.8E-07 -- 3.0E-04 2.3E-06 8.E-03 4.2E-07 1.E-03
UD RM 5 East PAHs
UD RM 5 East 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 1.3E-07 4.E-09 2.4E-08 7.E-10 7.0E-02 3.1E-07 4.E-06 5.7E-08 8.E-07
UD RM 5 East 2-Methylnaphthalene 2.3E+00 ug/kg -- 2.5E-07 -- 4.6E-08 -- 4.0E-03 5.9E-07 1.E-04 1.1E-07 3.E-05
UD RM 5 East Acenaphthene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 6.0E-02 3.3E-07 6.E-06 6.1E-08 1.E-06
UD RM 5 East Acenaphthylene 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 6.0E-02 3.6E-07 6.E-06 6.6E-08 1.E-06
UD RM 5 East Anthracene 5.6E+00 ug/kg -- 6.2E-07 -- 1.1E-07 -- 3.0E-01 1.4E-06 5.E-06 2.6E-07 9.E-07
UD RM 5 East Benzo(a)anthracene 2.2E+01 ug/kg 7.3E-01 2.4E-06 2.E-06 4.4E-07 3.E-07 -- 5.7E-06 -- 1.0E-06 --
UD RM 5 East Benzo(a)pyrene 4.6E+00 ug/kg 7.3E+00 5.1E-07 4.E-06 9.3E-08 7.E-07 -- 1.2E-06 -- 2.2E-07 --
UD RM 5 East Benzo(b)fluoranthene 4.7E+00 ug/kg 7.3E-01 5.2E-07 4.E-07 9.5E-08 7.E-08 -- 1.2E-06 -- 2.2E-07 --
UD RM 5 East Benzo(e)pyrene 3.1E+00 ug/kg -- 3.4E-07 -- 6.3E-08 -- 3.0E-02 8.0E-07 3.E-05 1.5E-07 5.E-06
UD RM 5 East Benzo(g,h,i)perylene 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 3.0E-02 4.1E-07 1.E-05 7.5E-08 3.E-06
UD RM 5 East Benzo(k)fluoranthene 3.3E+00 ug/kg 7.3E-02 3.6E-07 3.E-08 6.7E-08 5.E-09 -- 8.5E-07 -- 1.6E-07 --
UD RM 5 East Chrysene 2.4E+01 ug/kg 7.3E-03 2.6E-06 2.E-08 4.8E-07 4.E-09 -- 6.2E-06 -- 1.1E-06 --
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 5 East Dibenzo(a,h)anthracene 5.0E-01 ug/kg 7.3E+00 5.5E-08 4.E-07 1.0E-08 7.E-08 -- 1.3E-07 -- 2.4E-08 --
UD RM 5 East Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
UD RM 5 East Fluoranthene 3.7E+01 ug/kg -- 4.1E-06 -- 7.5E-07 -- 4.0E-02 9.5E-06 2.E-04 1.7E-06 4.E-05
UD RM 5 East Fluorene 3.0E+00 ug/kg -- 3.3E-07 -- 6.1E-08 -- 4.0E-02 7.7E-07 2.E-05 1.4E-07 4.E-06
UD RM 5 East Indeno(1,2,3-cd)pyrene 9.5E-01 ug/kg 7.3E-01 1.0E-07 8.E-08 1.9E-08 1.E-08 -- 2.4E-07 -- 4.5E-08 --
UD RM 5 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 5 East Perylene 2.6E-01 ug/kg -- 2.9E-08 -- 5.3E-09 -- 3.0E-02 6.7E-08 2.E-06 1.2E-08 4.E-07
UD RM 5 East Phenanthrene 1.6E+01 ug/kg -- 1.8E-06 -- 3.2E-07 -- 3.0E-02 4.1E-06 1.E-04 7.5E-07 3.E-05
UD RM 5 East Pyrene 3.6E+01 ug/kg -- 4.0E-06 -- 7.3E-07 -- 3.0E-02 9.3E-06 3.E-04 1.7E-06 6.E-05
UD RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- 6.E-06 -- 1.E-06 -- -- -- -- --
UD RM 5 East Phthalates
UD RM 5 East Bis(2-ethylhexyl) phthalate 7.7E+01 ug/kg 1.4E-02 8.5E-06 1.E-07 1.6E-06 2.E-08 2.0E-02 2.0E-05 1.E-03 3.6E-06 2.E-04
UD RM 5 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 5 East Semivolatile Organic Compounds
UD RM 5 East Benzoic acid 3.9E+03 ug/kg -- 4.3E-04 -- 7.9E-05 -- 4.0E+00 1.0E-03 3.E-04 1.8E-04 5.E-05
UD RM 5 East Benzyl alcohol 7.2E+01 ug/kg -- 7.9E-06 -- 1.5E-06 -- 5.0E-01 1.9E-05 4.E-05 3.4E-06 7.E-06
UD RM 5 East Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 5 East Dibenzofuran 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 4.0E-02 3.6E-07 9.E-06 6.6E-08 2.E-06
UD RM 5 East Hexachlorobenzene 7.4E-01 ug/kg 1.6E+00 8.1E-08 1.E-07 1.5E-08 2.E-08 8.0E-04 1.9E-07 2.E-04 3.5E-08 4.E-05
UD RM 5 East Hexachlorobutadiene 5.3E-03 ug/kg 7.8E-02 5.8E-10 5.E-11 1.1E-10 8.E-12 1.0E-03 1.4E-09 1.E-06 2.5E-10 2.E-07
UD RM 5 East Nitrobenzene 4.1E+02 ug/kg -- 4.5E-05 -- 8.3E-06 -- 2.0E-03 1.1E-04 5.E-02 1.9E-05 1.E-02
UD RM 5 East Phenols
UD RM 5 East 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 5 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 5 East Polychlorinated Biphenyls
UD RM 5 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 5 East Total PCB Congeners 1.5E+05 pg/g NA 1.7E-05 -- 3.1E-06 -- NA 3.9E-05 -- 7.2E-06 --
UD RM 5 East Total PCBs, Adjusted 1.5E+05 pg/g 2.0E+00 1.6E-05 3.E-05 2.9E-06 6.E-06 2.0E-05 3.7E-05 2.E+00 6.9E-06 3.E-01
UD RM 5 East Dioxin/Furan
UD RM 5 East Total Dioxin/Furan TEQ 6.1E-01 pg/g 1.3E+05 6.7E-11 9.E-06 1.2E-11 2.E-06 1.0E-09 1.6E-10 2.E-01 2.9E-11 3.E-02
UD RM 5 East Total PCB TEQ 1.5E+00 pg/g 1.3E+05 1.6E-10 2.E-05 3.0E-11 4.E-06 1.0E-09 3.8E-10 4.E-01 7.0E-11 7.E-02
UD RM 5 East Total TEQ -- pg/g -- -- 3.E-05 -- 5.E-06 -- -- 5.E-01 -- 1.E-01
UD RM 5 East Pesticides
UD RM 5 East Aldrin 3.8E-01 ug/kg 1.7E+01 4.2E-08 7.E-07 7.7E-09 1.E-07 3.0E-05 9.8E-08 3.E-03 1.8E-08 6.E-04
UD RM 5 East alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 5 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 5 East Dieldrin 7.2E-01 ug/kg 1.6E+01 7.9E-08 1.E-06 1.4E-08 2.E-07 5.0E-05 1.8E-07 4.E-03 3.4E-08 7.E-04
UD RM 5 East Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 East gamma-Hexachlorocyclohexane 3.8E-02 ug/kg 1.1E+00 4.2E-09 5.E-09 7.6E-10 8.E-10 3.0E-04 9.7E-09 3.E-05 1.8E-09 6.E-06
UD RM 5 East Heptachlor 1.1E-02 ug/kg 4.5E+00 1.2E-09 5.E-09 2.1E-10 1.E-09 5.0E-04 2.7E-09 5.E-06 5.0E-10 1.E-06
UD RM 5 East Heptachlor epoxide 5.1E-02 ug/kg 9.1E+00 5.6E-09 5.E-08 1.0E-09 9.E-09 1.3E-05 1.3E-08 1.E-03 2.4E-09 2.E-04
UD RM 5 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 5 East Total Chlordanes 4.6E+00 ug/kg 3.5E-01 5.0E-07 2.E-07 9.3E-08 3.E-08 5.0E-04 1.2E-06 2.E-03 2.2E-07 4.E-04
UD RM 5 East Total DDD 1.1E+01 ug/kg 2.4E-01 1.2E-06 3.E-07 2.3E-07 5.E-08 5.0E-04 2.9E-06 6.E-03 5.3E-07 1.E-03
UD RM 5 East Total DDE 1.5E+01 ug/kg 3.4E-01 1.7E-06 6.E-07 3.1E-07 1.E-07 5.0E-04 4.0E-06 8.E-03 7.3E-07 1.E-03
UD RM 5 East Total DDT 2.3E+00 ug/kg 3.4E-01 2.5E-07 9.E-08 4.6E-08 2.E-08 5.0E-04 5.8E-07 1.E-03 1.1E-07 2.E-04
UD RM 5 East Total Endosulfan 7.4E-01 ug/kg -- 8.2E-08 -- 1.5E-08 -- 6.0E-03 1.9E-07 3.E-05 3.5E-08 6.E-06

Exposure Point Total 9.E-05 2.E-05
UD RM 5 West Metals
UD RM 5 West Aluminum 1.3E+02 mg/kg -- 1.4E-02 -- 2.5E-03 -- 1.0E+00 3.2E-02 3.E-02 5.9E-03 6.E-03
UD RM 5 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 5 West Arsenic, inorganic 1.1E-01 mg/kg 1.5E+00 1.2E-05 2.E-05 2.2E-06 3.E-06 3.0E-04 2.8E-05 9.E-02 5.0E-06 2.E-02
UD RM 5 West Cadmium 7.7E-02 mg/kg -- 8.5E-06 -- 1.6E-06 -- 1.0E-03 2.0E-05 2.E-02 3.6E-06 4.E-03
UD RM 5 West Chromium 7.5E-01 mg/kg -- 8.3E-05 -- 1.5E-05 -- 1.5E+00 1.9E-04 1.E-04 3.5E-05 2.E-05
UD RM 5 West Copper 1.2E+01 mg/kg -- 1.3E-03 -- 2.3E-04 -- 4.0E-02 3.0E-03 7.E-02 5.5E-04 1.E-02
UD RM 5 West Lead 7.1E-02 mg/kg NL 7.8E-06 -- 1.4E-06 -- NL 1.8E-05 -- 3.3E-06 --
UD RM 5 West Manganese 7.4E+00 mg/kg -- 8.1E-04 -- 1.5E-04 -- 1.4E-01 1.9E-03 1.E-02 3.5E-04 2.E-03
UD RM 5 West Mercury 2.6E-02 mg/kg -- 2.8E-06 -- 5.2E-07 -- 1.0E-04 6.6E-06 7.E-02 1.2E-06 1.E-02
UD RM 5 West Nickel 3.1E-01 mg/kg -- 3.4E-05 -- 6.2E-06 -- 2.0E-02 7.9E-05 4.E-03 1.4E-05 7.E-04
UD RM 5 West Selenium 1.9E-01 mg/kg -- 2.1E-05 -- 3.8E-06 -- 5.0E-03 4.9E-05 1.E-02 9.0E-06 2.E-03
UD RM 5 West Silver 8.3E-02 mg/kg -- 9.2E-06 -- 1.7E-06 -- 5.0E-03 2.1E-05 4.E-03 3.9E-06 8.E-04
UD RM 5 West Thallium 1.1E-03 mg/kg -- 1.2E-07 -- 2.2E-08 -- 6.6E-05 2.8E-07 4.E-03 5.2E-08 8.E-04
UD RM 5 West Zinc 3.1E+01 mg/kg -- 3.4E-03 -- 6.2E-04 -- 3.0E-01 7.9E-03 3.E-02 1.5E-03 5.E-03
UD RM 5 West Butyltins
UD RM 5 West Butyltin ion 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 3.0E-04 7.5E-07 2.E-03 1.4E-07 5.E-04
UD RM 5 West Dibutyltin ion 2.5E+00 ug/kg -- 2.8E-07 -- 5.1E-08 -- 3.0E-04 6.4E-07 2.E-03 1.2E-07 4.E-04
UD RM 5 West Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 West PAHs
UD RM 5 West 1-Methylnaphthalene 1.7E+00 ug/kg 2.9E-02 1.9E-07 5.E-09 3.4E-08 1.E-09 7.0E-02 4.4E-07 6.E-06 8.0E-08 1.E-06
UD RM 5 West 2-Methylnaphthalene 2.3E+00 ug/kg -- 2.5E-07 -- 4.6E-08 -- 4.0E-03 5.9E-07 1.E-04 1.1E-07 3.E-05
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 5 West Acenaphthene 2.1E+01 ug/kg -- 2.3E-06 -- 4.2E-07 -- 6.0E-02 5.4E-06 9.E-05 9.9E-07 2.E-05
UD RM 5 West Acenaphthylene 1.4E+01 ug/kg -- 1.5E-06 -- 2.8E-07 -- 6.0E-02 3.6E-06 6.E-05 6.6E-07 1.E-05
UD RM 5 West Anthracene 6.5E+01 ug/kg -- 7.2E-06 -- 1.3E-06 -- 3.0E-01 1.7E-05 6.E-05 3.1E-06 1.E-05
UD RM 5 West Benzo(a)anthracene 6.7E+02 ug/kg 7.3E-01 7.4E-05 5.E-05 1.4E-05 1.E-05 -- 1.7E-04 -- 3.2E-05 --
UD RM 5 West Benzo(a)pyrene 4.6E+02 ug/kg 7.3E+00 5.1E-05 4.E-04 9.3E-06 7.E-05 -- 1.2E-04 -- 2.2E-05 --
UD RM 5 West Benzo(b)fluoranthene 4.3E+02 ug/kg 7.3E-01 4.7E-05 3.E-05 8.7E-06 6.E-06 -- 1.1E-04 -- 2.0E-05 --
UD RM 5 West Benzo(e)pyrene 1.1E+01 ug/kg -- 1.2E-06 -- 2.2E-07 -- 3.0E-02 2.8E-06 9.E-05 5.2E-07 2.E-05
UD RM 5 West Benzo(g,h,i)perylene 2.3E+02 ug/kg -- 2.5E-05 -- 4.6E-06 -- 3.0E-02 5.9E-05 2.E-03 1.1E-05 4.E-04
UD RM 5 West Benzo(k)fluoranthene 2.8E+02 ug/kg 7.3E-02 3.1E-05 2.E-06 5.7E-06 4.E-07 -- 7.2E-05 -- 1.3E-05 --
UD RM 5 West Chrysene 5.6E+02 ug/kg 7.3E-03 6.2E-05 5.E-07 1.1E-05 8.E-08 -- 1.4E-04 -- 2.6E-05 --
UD RM 5 West Dibenzo(a,h)anthracene 3.7E+01 ug/kg 7.3E+00 4.1E-06 3.E-05 7.5E-07 5.E-06 -- 9.5E-06 -- 1.7E-06 --
UD RM 5 West Dibenzothiophene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 4.0E-02 6.2E-07 2.E-05 1.1E-07 3.E-06
UD RM 5 West Fluoranthene 7.7E+02 ug/kg -- 8.5E-05 -- 1.6E-05 -- 4.0E-02 2.0E-04 5.E-03 3.6E-05 9.E-04
UD RM 5 West Fluorene 1.6E+01 ug/kg -- 1.8E-06 -- 3.2E-07 -- 4.0E-02 4.1E-06 1.E-04 7.5E-07 2.E-05
UD RM 5 West Indeno(1,2,3-cd)pyrene 1.6E+02 ug/kg 7.3E-01 1.8E-05 1.E-05 3.2E-06 2.E-06 -- 4.1E-05 -- 7.5E-06 --
UD RM 5 West Naphthalene 3.0E+00 ug/kg -- 3.3E-07 -- 6.1E-08 -- 2.0E-02 7.7E-07 4.E-05 1.4E-07 7.E-06
UD RM 5 West Perylene 1.0E+00 ug/kg -- 1.1E-07 -- 2.0E-08 -- 3.0E-02 2.6E-07 9.E-06 4.7E-08 2.E-06
UD RM 5 West Phenanthrene 1.9E+02 ug/kg -- 2.1E-05 -- 3.8E-06 -- 3.0E-02 4.9E-05 2.E-03 9.0E-06 3.E-04
UD RM 5 West Pyrene 8.5E+02 ug/kg -- 9.4E-05 -- 1.7E-05 -- 3.0E-02 2.2E-04 7.E-03 4.0E-05 1.E-03
UD RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- 5.E-04 -- 9.E-05 -- -- -- -- --
UD RM 5 West Phthalates
UD RM 5 West Bis(2-ethylhexyl) phthalate 1.5E+02 ug/kg 1.4E-02 1.7E-05 2.E-07 3.0E-06 4.E-08 2.0E-02 3.9E-05 2.E-03 7.1E-06 4.E-04
UD RM 5 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 5 West Semivolatile Organic Compounds
UD RM 5 West Benzoic acid 4.7E+03 ug/kg -- 5.2E-04 -- 9.5E-05 -- 4.0E+00 1.2E-03 3.E-04 2.2E-04 6.E-05
UD RM 5 West Benzyl alcohol 9.4E+00 ug/kg -- 1.0E-06 -- 1.9E-07 -- 5.0E-01 2.4E-06 5.E-06 4.4E-07 9.E-07
UD RM 5 West Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 5 West Dibenzofuran 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-02 3.3E-07 8.E-06 6.1E-08 2.E-06
UD RM 5 West Hexachlorobenzene 6.8E-01 ug/kg 1.6E+00 7.5E-08 1.E-07 1.4E-08 2.E-08 8.0E-04 1.7E-07 2.E-04 3.2E-08 4.E-05
UD RM 5 West Hexachlorobutadiene 2.5E-02 ug/kg 7.8E-02 2.8E-09 2.E-10 5.1E-10 4.E-11 1.0E-03 6.4E-09 6.E-06 1.2E-09 1.E-06
UD RM 5 West Nitrobenzene 1.9E+02 ug/kg -- 2.1E-05 -- 3.8E-06 -- 2.0E-03 4.9E-05 2.E-02 9.0E-06 4.E-03
UD RM 5 West Phenols
UD RM 5 West 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 5 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 5 West Polychlorinated Biphenyls
UD RM 5 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 5 West Total PCB Congeners 8.0E+04 pg/g NA 8.8E-06 -- 1.6E-06 -- NA 2.1E-05 -- 3.8E-06 --
UD RM 5 West Total PCBs, Adjusted 7.5E+04 pg/g 2.0E+00 8.3E-06 2.E-05 1.5E-06 3.E-06 2.0E-05 1.9E-05 1.E+00 3.5E-06 2.E-01
UD RM 5 West Dioxin/Furan
UD RM 5 West Total Dioxin/Furan TEQ 1.5E+00 pg/g 1.3E+05 1.6E-10 2.E-05 3.0E-11 4.E-06 1.0E-09 3.8E-10 4.E-01 7.0E-11 7.E-02
UD RM 5 West Total PCB TEQ 9.6E-01 pg/g 1.3E+05 1.1E-10 1.E-05 1.9E-11 3.E-06 1.0E-09 2.5E-10 2.E-01 4.5E-11 5.E-02
UD RM 5 West Total TEQ -- pg/g -- -- 4.E-05 -- 6.E-06 -- -- 6.E-01 -- 1.E-01
UD RM 5 West Pesticides
UD RM 5 West Aldrin 2.5E-01 ug/kg 1.7E+01 2.7E-08 5.E-07 5.0E-09 8.E-08 3.0E-05 6.3E-08 2.E-03 1.2E-08 4.E-04
UD RM 5 West alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 5 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 5 West Dieldrin 8.7E-01 ug/kg 1.6E+01 9.6E-08 2.E-06 1.8E-08 3.E-07 5.0E-05 2.2E-07 4.E-03 4.1E-08 8.E-04
UD RM 5 West Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 West gamma-Hexachlorocyclohexane 6.5E-02 ug/kg 1.1E+00 7.1E-09 8.E-09 1.3E-09 1.E-09 3.0E-04 1.7E-08 6.E-05 3.0E-09 1.E-05
UD RM 5 West Heptachlor 3.8E-02 ug/kg 4.5E+00 4.2E-09 2.E-08 7.6E-10 3.E-09 5.0E-04 9.7E-09 2.E-05 1.8E-09 4.E-06
UD RM 5 West Heptachlor epoxide 6.1E-02 ug/kg 9.1E+00 6.7E-09 6.E-08 1.2E-09 1.E-08 1.3E-05 1.6E-08 1.E-03 2.9E-09 2.E-04
UD RM 5 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 5 West Total Chlordanes 3.3E+00 ug/kg 3.5E-01 3.6E-07 1.E-07 6.6E-08 2.E-08 5.0E-04 8.4E-07 2.E-03 1.5E-07 3.E-04
UD RM 5 West Total DDD 2.4E+01 ug/kg 2.4E-01 2.6E-06 6.E-07 4.8E-07 1.E-07 5.0E-04 6.1E-06 1.E-02 1.1E-06 2.E-03
UD RM 5 West Total DDE 1.7E+01 ug/kg 3.4E-01 1.9E-06 7.E-07 3.5E-07 1.E-07 5.0E-04 4.5E-06 9.E-03 8.2E-07 2.E-03
UD RM 5 West Total DDT 6.8E+00 ug/kg 3.4E-01 7.5E-07 3.E-07 1.4E-07 5.E-08 5.0E-04 1.8E-06 4.E-03 3.2E-07 6.E-04
UD RM 5 West Total Endosulfan 8.9E-01 ug/kg -- 9.8E-08 -- 1.8E-08 -- 6.0E-03 2.3E-07 4.E-05 4.2E-08 7.E-06

Exposure Point Total 6.E-04 1.E-04
UD RM 6 East Metals
UD RM 6 East Aluminum 9.7E+01 mg/kg -- 1.1E-02 -- 2.0E-03 -- 1.0E+00 2.5E-02 3.E-02 4.6E-03 5.E-03
UD RM 6 East Antimony 1.0E-03 mg/kg -- 1.1E-07 -- 2.0E-08 -- 4.0E-04 2.6E-07 6.E-04 4.7E-08 1.E-04
UD RM 6 East Arsenic, inorganic 9.7E-02 mg/kg 1.5E+00 1.1E-05 2.E-05 1.9E-06 3.E-06 3.0E-04 2.5E-05 8.E-02 4.5E-06 2.E-02
UD RM 6 East Cadmium 5.8E-02 mg/kg -- 6.4E-06 -- 1.2E-06 -- 1.0E-03 1.5E-05 1.E-02 2.7E-06 3.E-03
UD RM 6 East Chromium 5.9E-01 mg/kg -- 6.5E-05 -- 1.2E-05 -- 1.5E+00 1.5E-04 1.E-04 2.8E-05 2.E-05
UD RM 6 East Copper 1.1E+01 mg/kg -- 1.2E-03 -- 2.2E-04 -- 4.0E-02 2.8E-03 7.E-02 5.2E-04 1.E-02
UD RM 6 East Lead 1.2E-01 mg/kg NL 1.3E-05 -- 2.3E-06 -- NL 3.0E-05 -- 5.4E-06 --
UD RM 6 East Manganese 4.2E+00 mg/kg -- 4.6E-04 -- 8.4E-05 -- 1.4E-01 1.1E-03 8.E-03 2.0E-04 1.E-03
UD RM 6 East Mercury 1.2E-02 mg/kg -- 1.3E-06 -- 2.4E-07 -- 1.0E-04 3.1E-06 3.E-02 5.7E-07 6.E-03
UD RM 6 East Nickel 3.0E-01 mg/kg -- 3.4E-05 -- 6.1E-06 -- 2.0E-02 7.8E-05 4.E-03 1.4E-05 7.E-04
UD RM 6 East Selenium 1.2E-01 mg/kg -- 1.3E-05 -- 2.4E-06 -- 5.0E-03 3.1E-05 6.E-03 5.7E-06 1.E-03
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 6 East Silver 5.0E-02 mg/kg -- 5.5E-06 -- 1.0E-06 -- 5.0E-03 1.3E-05 3.E-03 2.3E-06 5.E-04
UD RM 6 East Thallium 3.5E-04 mg/kg -- 3.9E-08 -- 7.1E-09 -- 6.6E-05 9.0E-08 1.E-03 1.7E-08 3.E-04
UD RM 6 East Zinc 2.7E+01 mg/kg -- 3.0E-03 -- 5.4E-04 -- 3.0E-01 6.9E-03 2.E-02 1.3E-03 4.E-03
UD RM 6 East Butyltins
UD RM 6 East Butyltin ion 3.7E+00 ug/kg -- 4.1E-07 -- 7.5E-08 -- 3.0E-04 9.5E-07 3.E-03 1.7E-07 6.E-04
UD RM 6 East Dibutyltin ion 7.9E+00 ug/kg -- 8.7E-07 -- 1.6E-07 -- 3.0E-04 2.0E-06 7.E-03 3.7E-07 1.E-03
UD RM 6 East Tributyltin ion 7.6E+00 ug/kg -- 8.4E-07 -- 1.5E-07 -- 3.0E-04 2.0E-06 7.E-03 3.6E-07 1.E-03
UD RM 6 East PAHs
UD RM 6 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 6 East 2-Methylnaphthalene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 4.0E-03 4.6E-07 1.E-04 8.5E-08 2.E-05
UD RM 6 East Acenaphthene 9.7E-01 ug/kg -- 1.1E-07 -- 2.0E-08 -- 6.0E-02 2.5E-07 4.E-06 4.6E-08 8.E-07
UD RM 6 East Acenaphthylene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 6.0E-02 3.1E-07 5.E-06 5.7E-08 9.E-07
UD RM 6 East Anthracene 5.5E+00 ug/kg -- 6.1E-07 -- 1.1E-07 -- 3.0E-01 1.4E-06 5.E-06 2.6E-07 9.E-07
UD RM 6 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 2.0E-06 1.E-06 3.6E-07 3.E-07 -- 4.6E-06 -- 8.5E-07 --
UD RM 6 East Benzo(a)pyrene 3.8E+00 ug/kg 7.3E+00 4.2E-07 3.E-06 7.7E-08 6.E-07 -- 9.8E-07 -- 1.8E-07 --
UD RM 6 East Benzo(b)fluoranthene 4.2E+00 ug/kg 7.3E-01 4.6E-07 3.E-07 8.5E-08 6.E-08 -- 1.1E-06 -- 2.0E-07 --
UD RM 6 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 6 East Benzo(g,h,i)perylene 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 3.0E-02 3.9E-07 1.E-05 7.1E-08 2.E-06
UD RM 6 East Benzo(k)fluoranthene 2.8E+00 ug/kg 7.3E-02 3.1E-07 2.E-08 5.7E-08 4.E-09 -- 7.2E-07 -- 1.3E-07 --
UD RM 6 East Chrysene 2.2E+01 ug/kg 7.3E-03 2.4E-06 2.E-08 4.4E-07 3.E-09 -- 5.7E-06 -- 1.0E-06 --
UD RM 6 East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 6 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 6 East Fluoranthene 4.2E+01 ug/kg -- 4.6E-06 -- 8.5E-07 -- 4.0E-02 1.1E-05 3.E-04 2.0E-06 5.E-05
UD RM 6 East Fluorene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 4.0E-02 6.2E-07 2.E-05 1.1E-07 3.E-06
UD RM 6 East Indeno(1,2,3-cd)pyrene 1.2E+00 ug/kg 7.3E-01 1.3E-07 1.E-07 2.4E-08 2.E-08 -- 3.1E-07 -- 5.7E-08 --
UD RM 6 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 6 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 6 East Phenanthrene 1.6E+01 ug/kg -- 1.8E-06 -- 3.2E-07 -- 3.0E-02 4.1E-06 1.E-04 7.5E-07 3.E-05
UD RM 6 East Pyrene 4.2E+01 ug/kg -- 4.6E-06 -- 8.5E-07 -- 3.0E-02 1.1E-05 4.E-04 2.0E-06 7.E-05
UD RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- 5.E-06 -- 9.E-07 -- -- -- -- --
UD RM 6 East Phthalates
UD RM 6 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 6 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 6 East Semivolatile Organic Compounds
UD RM 6 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 6 East Benzyl alcohol 2.7E+01 ug/kg -- 3.0E-06 -- 5.5E-07 -- 5.0E-01 6.9E-06 1.E-05 1.3E-06 3.E-06
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 6 East Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 6 East Dibenzofuran 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 4.0E-02 2.8E-07 7.E-06 5.2E-08 1.E-06
UD RM 6 East Hexachlorobenzene 5.5E-01 ug/kg 1.6E+00 6.0E-08 1.E-07 1.1E-08 2.E-08 8.0E-04 1.4E-07 2.E-04 2.6E-08 3.E-05
UD RM 6 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 6 East Nitrobenzene ND ug/kg -- ND ND ND ND 2.0E-03 ND ND ND ND
UD RM 6 East Phenols
UD RM 6 East 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 6 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 6 East Polychlorinated Biphenyls
UD RM 6 East Total Aroclors 9.8E+01 ug/kg 2.0E+00 1.1E-05 2.E-05 2.0E-06 4.E-06 2.0E-05 2.5E-05 1.E+00 4.6E-06 2.E-01
UD RM 6 East Total PCB Congeners 2.7E+06 pg/g NA 2.9E-04 -- 5.4E-05 -- NA 6.8E-04 -- 1.3E-04 --
UD RM 6 East Total PCBs, Adjusted 2.6E+06 pg/g 2.0E+00 2.9E-04 6.E-04 5.3E-05 1.E-04 2.0E-05 6.7E-04 3.E+01 1.2E-04 6.E+00
UD RM 6 East Dioxin/Furan
UD RM 6 East Total Dioxin/Furan TEQ 7.0E-01 pg/g 1.3E+05 7.8E-11 1.E-05 1.4E-11 2.E-06 1.0E-09 1.8E-10 2.E-01 3.3E-11 3.E-02
UD RM 6 East Total PCB TEQ 8.6E+00 pg/g 1.3E+05 9.4E-10 1.E-04 1.7E-10 2.E-05 1.0E-09 2.2E-09 2.E+00 4.0E-10 4.E-01
UD RM 6 East Total TEQ -- pg/g -- -- 1.E-04 -- 2.E-05 -- -- 2.E+00 -- 4.E-01
UD RM 6 East Pesticides
UD RM 6 East Aldrin 2.1E-01 ug/kg 1.7E+01 2.3E-08 4.E-07 4.2E-09 7.E-08 3.0E-05 5.3E-08 2.E-03 9.8E-09 3.E-04
UD RM 6 East alpha-Hexachlorocyclohexane 1.1E-02 ug/kg 6.3E+00 1.2E-09 7.E-09 2.2E-10 1.E-09 8.0E-03 2.8E-09 3.E-07 5.1E-10 6.E-08
UD RM 6 East beta-Hexachlorocyclohexane 1.2E+00 ug/kg 1.8E+00 1.3E-07 2.E-07 2.4E-08 4.E-08 6.0E-04 3.1E-07 5.E-04 5.7E-08 9.E-05
UD RM 6 East Dieldrin 7.7E-01 ug/kg 1.6E+01 8.4E-08 1.E-06 1.5E-08 2.E-07 5.0E-05 2.0E-07 4.E-03 3.6E-08 7.E-04
UD RM 6 East Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 6 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 6 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 6 East gamma-Hexachlorocyclohexane 7.1E-02 ug/kg 1.1E+00 7.8E-09 9.E-09 1.4E-09 2.E-09 3.0E-04 1.8E-08 6.E-05 3.3E-09 1.E-05
UD RM 6 East Heptachlor 8.3E-03 ug/kg 4.5E+00 9.2E-10 4.E-09 1.7E-10 8.E-10 5.0E-04 2.1E-09 4.E-06 3.9E-10 8.E-07
UD RM 6 East Heptachlor epoxide 2.1E+00 ug/kg 9.1E+00 2.3E-07 2.E-06 4.2E-08 4.E-07 1.3E-05 5.4E-07 4.E-02 9.9E-08 8.E-03
UD RM 6 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 6 East Total Chlordanes 6.1E+00 ug/kg 3.5E-01 6.7E-07 2.E-07 1.2E-07 4.E-08 5.0E-04 1.6E-06 3.E-03 2.9E-07 6.E-04
UD RM 6 East Total DDD 6.4E+00 ug/kg 2.4E-01 7.1E-07 2.E-07 1.3E-07 3.E-08 5.0E-04 1.7E-06 3.E-03 3.0E-07 6.E-04
UD RM 6 East Total DDE 9.4E+00 ug/kg 3.4E-01 1.0E-06 4.E-07 1.9E-07 6.E-08 5.0E-04 2.4E-06 5.E-03 4.5E-07 9.E-04
UD RM 6 East Total DDT 1.6E+00 ug/kg 3.4E-01 1.8E-07 6.E-08 3.2E-08 1.E-08 5.0E-04 4.1E-07 8.E-04 7.6E-08 2.E-04
UD RM 6 East Total Endosulfan 1.0E+00 ug/kg -- 1.1E-07 -- 2.1E-08 -- 6.0E-03 2.6E-07 4.E-05 4.8E-08 8.E-06

Exposure Point Total 7.E-04 1.E-04
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 6 West Metals
UD RM 6 West Aluminum 8.0E+01 mg/kg -- 8.8E-03 -- 1.6E-03 -- 1.0E+00 2.1E-02 2.E-02 3.8E-03 4.E-03
UD RM 6 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 6 West Arsenic, inorganic 1.1E-01 mg/kg 1.5E+00 1.2E-05 2.E-05 2.1E-06 3.E-06 3.0E-04 2.7E-05 9.E-02 5.0E-06 2.E-02
UD RM 6 West Cadmium 7.8E-02 mg/kg -- 8.5E-06 -- 1.6E-06 -- 1.0E-03 2.0E-05 2.E-02 3.7E-06 4.E-03
UD RM 6 West Chromium 7.3E-01 mg/kg -- 8.0E-05 -- 1.5E-05 -- 1.5E+00 1.9E-04 1.E-04 3.4E-05 2.E-05
UD RM 6 West Copper 1.2E+01 mg/kg -- 1.3E-03 -- 2.3E-04 -- 4.0E-02 3.0E-03 7.E-02 5.5E-04 1.E-02
UD RM 6 West Lead 7.2E-02 mg/kg NL 7.9E-06 -- 1.5E-06 -- NL 1.9E-05 -- 3.4E-06 --
UD RM 6 West Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 6 West Mercury 1.3E-02 mg/kg -- 1.4E-06 -- 2.6E-07 -- 1.0E-04 3.3E-06 3.E-02 6.1E-07 6.E-03
UD RM 6 West Nickel 4.4E-01 mg/kg -- 4.9E-05 -- 8.9E-06 -- 2.0E-02 1.1E-04 6.E-03 2.1E-05 1.E-03
UD RM 6 West Selenium 1.4E-01 mg/kg -- 1.5E-05 -- 2.8E-06 -- 5.0E-03 3.6E-05 7.E-03 6.6E-06 1.E-03
UD RM 6 West Silver 7.5E-02 mg/kg -- 8.3E-06 -- 1.5E-06 -- 5.0E-03 1.9E-05 4.E-03 3.5E-06 7.E-04
UD RM 6 West Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 6 West Zinc 3.8E+01 mg/kg -- 4.2E-03 -- 7.7E-04 -- 3.0E-01 9.7E-03 3.E-02 1.8E-03 6.E-03
UD RM 6 West Butyltins
UD RM 6 West Butyltin ion 3.5E+00 ug/kg -- 3.9E-07 -- 7.1E-08 -- 3.0E-04 9.0E-07 3.E-03 1.7E-07 6.E-04
UD RM 6 West Dibutyltin ion 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 3.0E-04 7.5E-07 2.E-03 1.4E-07 5.E-04
UD RM 6 West Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 6 West PAHs
UD RM 6 West 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 6 West 2-Methylnaphthalene 2.0E+01 ug/kg -- 2.2E-06 -- 4.0E-07 -- 4.0E-03 5.1E-06 1.E-03 9.4E-07 2.E-04
UD RM 6 West Acenaphthene 6.1E+01 ug/kg -- 6.7E-06 -- 1.2E-06 -- 6.0E-02 1.6E-05 3.E-04 2.9E-06 5.E-05
UD RM 6 West Acenaphthylene 1.4E+01 ug/kg -- 1.5E-06 -- 2.8E-07 -- 6.0E-02 3.6E-06 6.E-05 6.6E-07 1.E-05
UD RM 6 West Anthracene 7.8E+01 ug/kg -- 8.6E-06 -- 1.6E-06 -- 3.0E-01 2.0E-05 7.E-05 3.7E-06 1.E-05
UD RM 6 West Benzo(a)anthracene 6.3E+02 ug/kg 7.3E-01 6.9E-05 5.E-05 1.3E-05 9.E-06 -- 1.6E-04 -- 3.0E-05 --
UD RM 6 West Benzo(a)pyrene 4.9E+02 ug/kg 7.3E+00 5.4E-05 4.E-04 9.9E-06 7.E-05 -- 1.3E-04 -- 2.3E-05 --
UD RM 6 West Benzo(b)fluoranthene 4.6E+02 ug/kg 7.3E-01 5.1E-05 4.E-05 9.3E-06 7.E-06 -- 1.2E-04 -- 2.2E-05 --
UD RM 6 West Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 6 West Benzo(g,h,i)perylene 2.3E+02 ug/kg -- 2.5E-05 -- 4.6E-06 -- 3.0E-02 5.9E-05 2.E-03 1.1E-05 4.E-04
UD RM 6 West Benzo(k)fluoranthene 3.1E+02 ug/kg 7.3E-02 3.4E-05 2.E-06 6.3E-06 5.E-07 -- 8.0E-05 -- 1.5E-05 --
UD RM 6 West Chrysene 5.6E+02 ug/kg 7.3E-03 6.2E-05 5.E-07 1.1E-05 8.E-08 -- 1.4E-04 -- 2.6E-05 --
UD RM 6 West Dibenzo(a,h)anthracene 4.3E+01 ug/kg 7.3E+00 4.7E-06 3.E-05 8.7E-07 6.E-06 -- 1.1E-05 -- 2.0E-06 --
UD RM 6 West Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 6 West Fluoranthene 7.2E+02 ug/kg -- 7.9E-05 -- 1.5E-05 -- 4.0E-02 1.9E-04 5.E-03 3.4E-05 8.E-04
UD RM 6 West Fluorene 3.6E+01 ug/kg -- 4.0E-06 -- 7.3E-07 -- 4.0E-02 9.3E-06 2.E-04 1.7E-06 4.E-05
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 6 West Indeno(1,2,3-cd)pyrene 1.7E+02 ug/kg 7.3E-01 1.9E-05 1.E-05 3.4E-06 3.E-06 -- 4.4E-05 -- 8.0E-06 --
UD RM 6 West Naphthalene 3.3E+01 ug/kg -- 3.6E-06 -- 6.7E-07 -- 2.0E-02 8.5E-06 4.E-04 1.6E-06 8.E-05
UD RM 6 West Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 6 West Phenanthrene 3.0E+02 ug/kg -- 3.3E-05 -- 6.1E-06 -- 3.0E-02 7.7E-05 3.E-03 1.4E-05 5.E-04
UD RM 6 West Pyrene 8.2E+02 ug/kg -- 9.0E-05 -- 1.7E-05 -- 3.0E-02 2.1E-04 7.E-03 3.9E-05 1.E-03
UD RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- 5.E-04 -- 1.E-04 -- -- -- -- --
UD RM 6 West Phthalates
UD RM 6 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 6 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 6 West Semivolatile Organic Compounds
UD RM 6 West Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 6 West Benzyl alcohol 3.5E+01 ug/kg -- 3.9E-06 -- 7.1E-07 -- 5.0E-01 9.0E-06 2.E-05 1.7E-06 3.E-06
UD RM 6 West Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 6 West Dibenzofuran 5.2E+00 ug/kg -- 5.7E-07 -- 1.1E-07 -- 4.0E-02 1.3E-06 3.E-05 2.5E-07 6.E-06
UD RM 6 West Hexachlorobenzene 1.1E+00 ug/kg 1.6E+00 1.2E-07 2.E-07 2.2E-08 3.E-08 8.0E-04 2.8E-07 3.E-04 5.0E-08 6.E-05
UD RM 6 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 6 West Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 6 West Phenols
UD RM 6 West 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 6 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 6 West Polychlorinated Biphenyls
UD RM 6 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 6 West Total PCB Congeners 1.1E+05 pg/g NA 1.2E-05 -- 2.2E-06 -- NA 2.9E-05 -- 5.2E-06 --
UD RM 6 West Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 1.1E-05 2.E-05 2.1E-06 4.E-06 2.0E-05 2.7E-05 1.E+00 4.9E-06 2.E-01
UD RM 6 West Dioxin/Furan
UD RM 6 West Total Dioxin/Furan TEQ 4.0E+00 pg/g 1.3E+05 4.4E-10 6.E-05 8.1E-11 1.E-05 1.0E-09 1.0E-09 1.E+00 1.9E-10 2.E-01
UD RM 6 West Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.6E-10 2.E-05 2.9E-11 4.E-06 1.0E-09 3.7E-10 4.E-01 6.8E-11 7.E-02
UD RM 6 West Total TEQ -- pg/g -- -- 8.E-05 -- 1.E-05 -- -- 1.E+00 -- 3.E-01
UD RM 6 West Pesticides
UD RM 6 West Aldrin 3.6E-01 ug/kg 1.7E+01 4.0E-08 7.E-07 7.3E-09 1.E-07 3.0E-05 9.3E-08 3.E-03 1.7E-08 6.E-04
UD RM 6 West alpha-Hexachlorocyclohexane 1.1E-02 ug/kg 6.3E+00 1.2E-09 7.E-09 2.1E-10 1.E-09 8.0E-03 2.7E-09 3.E-07 5.0E-10 6.E-08
UD RM 6 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 6 West Dieldrin 1.3E+00 ug/kg 1.6E+01 1.4E-07 2.E-06 2.6E-08 4.E-07 5.0E-05 3.3E-07 7.E-03 6.1E-08 1.E-03
UD RM 6 West Endrin 4.4E-02 ug/kg -- 4.8E-09 -- 8.8E-10 -- 3.0E-04 1.1E-08 4.E-05 2.1E-09 7.E-06
UD RM 6 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 6 West Endrin ketone 8.6E-03 ug/kg -- 9.4E-10 -- 1.7E-10 -- 3.0E-04 2.2E-09 7.E-06 4.0E-10 1.E-06
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 6 West gamma-Hexachlorocyclohexane 8.4E-02 ug/kg 1.1E+00 9.2E-09 1.E-08 1.7E-09 2.E-09 3.0E-04 2.2E-08 7.E-05 3.9E-09 1.E-05
UD RM 6 West Heptachlor 4.2E-01 ug/kg 4.5E+00 4.6E-08 2.E-07 8.5E-09 4.E-08 5.0E-04 1.1E-07 2.E-04 2.0E-08 4.E-05
UD RM 6 West Heptachlor epoxide 1.1E-01 ug/kg 9.1E+00 1.2E-08 1.E-07 2.2E-09 2.E-08 1.3E-05 2.8E-08 2.E-03 5.2E-09 4.E-04
UD RM 6 West Methoxychlor 9.4E-02 ug/kg -- 1.0E-08 -- 1.9E-09 -- 5.0E-03 2.4E-08 5.E-06 4.4E-09 9.E-07
UD RM 6 West Total Chlordanes 9.9E+00 ug/kg 3.5E-01 1.1E-06 4.E-07 2.0E-07 7.E-08 5.0E-04 2.5E-06 5.E-03 4.6E-07 9.E-04
UD RM 6 West Total DDD 2.0E+02 ug/kg 2.4E-01 2.2E-05 5.E-06 4.0E-06 1.E-06 5.0E-04 5.0E-05 1.E-01 9.2E-06 2.E-02
UD RM 6 West Total DDE 6.3E+01 ug/kg 3.4E-01 7.0E-06 2.E-06 1.3E-06 4.E-07 5.0E-04 1.6E-05 3.E-02 3.0E-06 6.E-03
UD RM 6 West Total DDT 4.4E+01 ug/kg 3.4E-01 4.9E-06 2.E-06 9.0E-07 3.E-07 5.0E-04 1.1E-05 2.E-02 2.1E-06 4.E-03
UD RM 6 West Total Endosulfan 1.4E+00 ug/kg -- 1.5E-07 -- 2.7E-08 -- 6.0E-03 3.5E-07 6.E-05 6.4E-08 1.E-05

Exposure Point Total 7.E-04 1.E-04
UD RM 7 East Metals
UD RM 7 East Aluminum 1.1E+02 mg/kg -- 1.2E-02 -- 2.2E-03 -- 1.0E+00 2.8E-02 3.E-02 5.2E-03 5.E-03
UD RM 7 East Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 7 East Arsenic, inorganic 9.1E-02 mg/kg 1.5E+00 1.0E-05 2.E-05 1.8E-06 3.E-06 3.0E-04 2.3E-05 8.E-02 4.3E-06 1.E-02
UD RM 7 East Cadmium 7.5E-02 mg/kg -- 8.2E-06 -- 1.5E-06 -- 1.0E-03 1.9E-05 2.E-02 3.5E-06 4.E-03
UD RM 7 East Chromium 9.0E-01 mg/kg -- 9.9E-05 -- 1.8E-05 -- 1.5E+00 2.3E-04 2.E-04 4.2E-05 3.E-05
UD RM 7 East Copper 1.0E+01 mg/kg -- 1.1E-03 -- 2.1E-04 -- 4.0E-02 2.6E-03 7.E-02 4.9E-04 1.E-02
UD RM 7 East Lead 7.3E-02 mg/kg NL 8.0E-06 -- 1.5E-06 -- NL 1.9E-05 -- 3.4E-06 --
UD RM 7 East Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 7 East Mercury 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-04 2.8E-06 3.E-02 5.2E-07 5.E-03
UD RM 7 East Nickel 4.4E-01 mg/kg -- 4.8E-05 -- 8.8E-06 -- 2.0E-02 1.1E-04 6.E-03 2.1E-05 1.E-03
UD RM 7 East Selenium 1.4E-01 mg/kg -- 1.5E-05 -- 2.8E-06 -- 5.0E-03 3.6E-05 7.E-03 6.6E-06 1.E-03
UD RM 7 East Silver 5.9E-02 mg/kg -- 6.5E-06 -- 1.2E-06 -- 5.0E-03 1.5E-05 3.E-03 2.8E-06 6.E-04
UD RM 7 East Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 7 East Zinc 2.8E+01 mg/kg -- 3.1E-03 -- 5.7E-04 -- 3.0E-01 7.3E-03 2.E-02 1.3E-03 4.E-03
UD RM 7 East Butyltins
UD RM 7 East Butyltin ion 8.4E+00 ug/kg -- 9.3E-07 -- 1.7E-07 -- 3.0E-04 2.2E-06 7.E-03 4.0E-07 1.E-03
UD RM 7 East Dibutyltin ion 8.1E+00 ug/kg -- 8.9E-07 -- 1.6E-07 -- 3.0E-04 2.1E-06 7.E-03 3.8E-07 1.E-03
UD RM 7 East Tributyltin ion 1.7E+01 ug/kg -- 1.9E-06 -- 3.4E-07 -- 3.0E-04 4.4E-06 1.E-02 8.0E-07 3.E-03
UD RM 7 East PAHs
UD RM 7 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 7 East 2-Methylnaphthalene 2.1E+00 ug/kg -- 2.3E-07 -- 4.2E-08 -- 4.0E-03 5.4E-07 1.E-04 9.9E-08 2.E-05
UD RM 7 East Acenaphthene 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 6.0E-02 4.4E-07 7.E-06 8.0E-08 1.E-06
UD RM 7 East Acenaphthylene 7.9E-01 ug/kg -- 8.7E-08 -- 1.6E-08 -- 6.0E-02 2.0E-07 3.E-06 3.7E-08 6.E-07
UD RM 7 East Anthracene 3.4E+00 ug/kg -- 3.7E-07 -- 6.9E-08 -- 3.0E-01 8.7E-07 3.E-06 1.6E-07 5.E-07
UD RM 7 East Benzo(a)anthracene 1.2E+01 ug/kg 7.3E-01 1.3E-06 1.E-06 2.4E-07 2.E-07 -- 3.1E-06 -- 5.7E-07 --
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 7 East Benzo(a)pyrene 2.4E+00 ug/kg 7.3E+00 2.6E-07 2.E-06 4.8E-08 4.E-07 -- 6.2E-07 -- 1.1E-07 --
UD RM 7 East Benzo(b)fluoranthene 3.6E+00 ug/kg 7.3E-01 4.0E-07 3.E-07 7.3E-08 5.E-08 -- 9.3E-07 -- 1.7E-07 --
UD RM 7 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 7 East Benzo(g,h,i)perylene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-02 3.1E-07 1.E-05 5.7E-08 2.E-06
UD RM 7 East Benzo(k)fluoranthene 2.0E+00 ug/kg 7.3E-02 2.2E-07 2.E-08 4.0E-08 3.E-09 -- 5.1E-07 -- 9.4E-08 --
UD RM 7 East Chrysene 1.9E+01 ug/kg 7.3E-03 2.1E-06 2.E-08 3.8E-07 3.E-09 -- 4.9E-06 -- 9.0E-07 --
UD RM 7 East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 7 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 7 East Fluoranthene 4.1E+01 ug/kg -- 4.5E-06 -- 8.3E-07 -- 4.0E-02 1.1E-05 3.E-04 1.9E-06 5.E-05
UD RM 7 East Fluorene 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 4.0E-02 7.5E-07 2.E-05 1.4E-07 3.E-06
UD RM 7 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 7 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 7 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 7 East Phenanthrene 1.6E+01 ug/kg -- 1.8E-06 -- 3.2E-07 -- 3.0E-02 4.1E-06 1.E-04 7.5E-07 3.E-05
UD RM 7 East Pyrene 3.3E+01 ug/kg -- 3.6E-06 -- 6.7E-07 -- 3.0E-02 8.5E-06 3.E-04 1.6E-06 5.E-05
UD RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- 3.E-06 -- 6.E-07 -- -- -- -- --
UD RM 7 East Phthalates
UD RM 7 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 7 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 7 East Semivolatile Organic Compounds
UD RM 7 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 7 East Benzyl alcohol 9.5E+01 ug/kg -- 1.0E-05 -- 1.9E-06 -- 5.0E-01 2.4E-05 5.E-05 4.5E-06 9.E-06
UD RM 7 East Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 7 East Dibenzofuran 1.9E+00 ug/kg -- 2.1E-07 -- 3.8E-08 -- 4.0E-02 4.9E-07 1.E-05 9.0E-08 2.E-06
UD RM 7 East Hexachlorobenzene 5.2E-01 ug/kg 1.6E+00 5.7E-08 9.E-08 1.0E-08 2.E-08 8.0E-04 1.3E-07 2.E-04 2.4E-08 3.E-05
UD RM 7 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 7 East Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 7 East Phenols
UD RM 7 East 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 7 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 7 East Polychlorinated Biphenyls
UD RM 7 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 7 East Total PCB Congeners 9.7E+04 pg/g NA 1.1E-05 -- 2.0E-06 -- NA 2.5E-05 -- 4.6E-06 --
UD RM 7 East Total PCBs, Adjusted 9.2E+04 pg/g 2.0E+00 1.0E-05 2.E-05 1.9E-06 4.E-06 2.0E-05 2.4E-05 1.E+00 4.3E-06 2.E-01
UD RM 7 East Dioxin/Furan
UD RM 7 East Total Dioxin/Furan TEQ 1.0E+00 pg/g 1.3E+05 1.1E-10 1.E-05 2.1E-11 3.E-06 1.0E-09 2.7E-10 3.E-01 4.9E-11 5.E-02
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 7 East Total PCB TEQ 8.7E-01 pg/g 1.3E+05 9.6E-11 1.E-05 1.8E-11 2.E-06 1.0E-09 2.2E-10 2.E-01 4.1E-11 4.E-02
UD RM 7 East Total TEQ -- pg/g -- -- 3.E-05 -- 5.E-06 -- -- 5.E-01 -- 9.E-02
UD RM 7 East Pesticides
UD RM 7 East Aldrin 1.9E-01 ug/kg 1.7E+01 2.1E-08 4.E-07 3.9E-09 7.E-08 3.0E-05 5.0E-08 2.E-03 9.1E-09 3.E-04
UD RM 7 East alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 7 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 7 East Dieldrin 7.3E-01 ug/kg 1.6E+01 8.1E-08 1.E-06 1.5E-08 2.E-07 5.0E-05 1.9E-07 4.E-03 3.5E-08 7.E-04
UD RM 7 East Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 7 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 7 East Endrin ketone 2.4E-03 ug/kg -- 2.7E-10 -- 4.9E-11 -- 3.0E-04 6.2E-10 2.E-06 1.1E-10 4.E-07
UD RM 7 East gamma-Hexachlorocyclohexane 6.5E-02 ug/kg 1.1E+00 7.2E-09 8.E-09 1.3E-09 1.E-09 3.0E-04 1.7E-08 6.E-05 3.1E-09 1.E-05
UD RM 7 East Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 7 East Heptachlor epoxide 5.2E-02 ug/kg 9.1E+00 5.8E-09 5.E-08 1.1E-09 1.E-08 1.3E-05 1.3E-08 1.E-03 2.5E-09 2.E-04
UD RM 7 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 7 East Total Chlordanes 2.9E+00 ug/kg 3.5E-01 3.2E-07 1.E-07 6.0E-08 2.E-08 5.0E-04 7.6E-07 2.E-03 1.4E-07 3.E-04
UD RM 7 East Total DDD 4.5E+00 ug/kg 2.4E-01 4.9E-07 1.E-07 9.0E-08 2.E-08 5.0E-04 1.1E-06 2.E-03 2.1E-07 4.E-04
UD RM 7 East Total DDE 8.5E+00 ug/kg 3.4E-01 9.4E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 2.2E-06 4.E-03 4.0E-07 8.E-04
UD RM 7 East Total DDT 1.3E+00 ug/kg 3.4E-01 1.4E-07 5.E-08 2.6E-08 9.E-09 5.0E-04 3.3E-07 7.E-04 6.1E-08 1.E-04
UD RM 7 East Total Endosulfan 9.5E-01 ug/kg -- 1.1E-07 -- 1.9E-08 -- 6.0E-03 2.5E-07 4.E-05 4.5E-08 7.E-06

Exposure Point Total 7.E-05 1.E-05
UD RM 7 West Metals
UD RM 7 West Aluminum 1.7E+02 mg/kg -- 1.8E-02 -- 3.4E-03 -- 1.0E+00 4.3E-02 4.E-02 7.9E-03 8.E-03
UD RM 7 West Antimony 2.0E-03 mg/kg -- 2.2E-07 -- 4.0E-08 -- 4.0E-04 5.1E-07 1.E-03 9.4E-08 2.E-04
UD RM 7 West Arsenic, inorganic 9.5E-02 mg/kg 1.5E+00 1.0E-05 2.E-05 1.9E-06 3.E-06 3.0E-04 2.4E-05 8.E-02 4.5E-06 1.E-02
UD RM 7 West Cadmium 7.6E-02 mg/kg -- 8.4E-06 -- 1.5E-06 -- 1.0E-03 2.0E-05 2.E-02 3.6E-06 4.E-03
UD RM 7 West Chromium 6.5E-01 mg/kg -- 7.2E-05 -- 1.3E-05 -- 1.5E+00 1.7E-04 1.E-04 3.1E-05 2.E-05
UD RM 7 West Copper 9.5E+00 mg/kg -- 1.0E-03 -- 1.9E-04 -- 4.0E-02 2.4E-03 6.E-02 4.5E-04 1.E-02
UD RM 7 West Lead 3.2E-01 mg/kg NL 3.5E-05 -- 6.4E-06 -- NL 8.1E-05 -- 1.5E-05 --
UD RM 7 West Manganese 7.6E+00 mg/kg -- 8.3E-04 -- 1.5E-04 -- 1.4E-01 1.9E-03 1.E-02 3.6E-04 3.E-03
UD RM 7 West Mercury 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-04 2.8E-06 3.E-02 5.2E-07 5.E-03
UD RM 7 West Nickel 3.4E-01 mg/kg -- 3.7E-05 -- 6.8E-06 -- 2.0E-02 8.6E-05 4.E-03 1.6E-05 8.E-04
UD RM 7 West Selenium 1.7E-01 mg/kg -- 1.9E-05 -- 3.4E-06 -- 5.0E-03 4.3E-05 9.E-03 8.0E-06 2.E-03
UD RM 7 West Silver 5.6E-02 mg/kg -- 6.1E-06 -- 1.1E-06 -- 5.0E-03 1.4E-05 3.E-03 2.6E-06 5.E-04
UD RM 7 West Thallium 7.0E-04 mg/kg -- 7.7E-08 -- 1.4E-08 -- 6.6E-05 1.8E-07 3.E-03 3.3E-08 5.E-04
UD RM 7 West Zinc 4.0E+01 mg/kg -- 4.4E-03 -- 8.1E-04 -- 3.0E-01 1.0E-02 3.E-02 1.9E-03 6.E-03
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 7 West Butyltins
UD RM 7 West Butyltin ion 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 3.0E-04 7.5E-07 2.E-03 1.4E-07 5.E-04
UD RM 7 West Dibutyltin ion 5.6E+00 ug/kg -- 6.2E-07 -- 1.1E-07 -- 3.0E-04 1.4E-06 5.E-03 2.6E-07 9.E-04
UD RM 7 West Tributyltin ion 4.4E+00 ug/kg -- 4.8E-07 -- 8.9E-08 -- 3.0E-04 1.1E-06 4.E-03 2.1E-07 7.E-04
UD RM 7 West PAHs
UD RM 7 West 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 7 West 2-Methylnaphthalene 3.3E+00 ug/kg -- 3.6E-07 -- 6.7E-08 -- 4.0E-03 8.5E-07 2.E-04 1.6E-07 4.E-05
UD RM 7 West Acenaphthene 4.7E+00 ug/kg -- 5.2E-07 -- 9.5E-08 -- 6.0E-02 1.2E-06 2.E-05 2.2E-07 4.E-06
UD RM 7 West Acenaphthylene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 6.0E-02 6.2E-07 1.E-05 1.1E-07 2.E-06
UD RM 7 West Anthracene 8.6E+00 ug/kg -- 9.5E-07 -- 1.7E-07 -- 3.0E-01 2.2E-06 7.E-06 4.1E-07 1.E-06
UD RM 7 West Benzo(a)anthracene 8.2E+01 ug/kg 7.3E-01 9.0E-06 7.E-06 1.7E-06 1.E-06 -- 2.1E-05 -- 3.9E-06 --
UD RM 7 West Benzo(a)pyrene 1.9E+01 ug/kg 7.3E+00 2.1E-06 2.E-05 3.8E-07 3.E-06 -- 4.9E-06 -- 9.0E-07 --
UD RM 7 West Benzo(b)fluoranthene 3.0E+01 ug/kg 7.3E-01 3.3E-06 2.E-06 6.1E-07 4.E-07 -- 7.7E-06 -- 1.4E-06 --
UD RM 7 West Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 7 West Benzo(g,h,i)perylene 7.3E+00 ug/kg -- 8.0E-07 -- 1.5E-07 -- 3.0E-02 1.9E-06 6.E-05 3.4E-07 1.E-05
UD RM 7 West Benzo(k)fluoranthene 2.0E+01 ug/kg 7.3E-02 2.2E-06 2.E-07 4.0E-07 3.E-08 -- 5.1E-06 -- 9.4E-07 --
UD RM 7 West Chrysene 6.6E+01 ug/kg 7.3E-03 7.3E-06 5.E-08 1.3E-06 1.E-08 -- 1.7E-05 -- 3.1E-06 --
UD RM 7 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 7 West Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 7 West Fluoranthene 1.1E+02 ug/kg -- 1.2E-05 -- 2.3E-06 -- 4.0E-02 2.9E-05 7.E-04 5.3E-06 1.E-04
UD RM 7 West Fluorene 5.2E+00 ug/kg -- 5.7E-07 -- 1.1E-07 -- 4.0E-02 1.3E-06 3.E-05 2.5E-07 6.E-06
UD RM 7 West Indeno(1,2,3-cd)pyrene 6.8E+00 ug/kg 7.3E-01 7.5E-07 5.E-07 1.4E-07 1.E-07 -- 1.7E-06 -- 3.2E-07 --
UD RM 7 West Naphthalene 2.6E+00 ug/kg -- 2.9E-07 -- 5.3E-08 -- 2.0E-02 6.7E-07 3.E-05 1.2E-07 6.E-06
UD RM 7 West Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 7 West Phenanthrene 3.6E+01 ug/kg -- 4.0E-06 -- 7.3E-07 -- 3.0E-02 9.3E-06 3.E-04 1.7E-06 6.E-05
UD RM 7 West Pyrene 1.2E+02 ug/kg -- 1.3E-05 -- 2.4E-06 -- 3.0E-02 3.0E-05 1.E-03 5.6E-06 2.E-04
UD RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- 3.E-05 -- 5.E-06 -- -- -- -- --
UD RM 7 West Phthalates
UD RM 7 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 7 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 7 West Semivolatile Organic Compounds
UD RM 7 West Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 7 West Benzyl alcohol 1.3E+03 ug/kg -- 1.4E-04 -- 2.6E-05 -- 5.0E-01 3.3E-04 7.E-04 6.1E-05 1.E-04
UD RM 7 West Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 7 West Dibenzofuran 2.5E+00 ug/kg -- 2.8E-07 -- 5.1E-08 -- 4.0E-02 6.4E-07 2.E-05 1.2E-07 3.E-06
UD RM 7 West Hexachlorobenzene 7.9E-01 ug/kg 1.6E+00 8.7E-08 1.E-07 1.6E-08 3.E-08 8.0E-04 2.0E-07 3.E-04 3.7E-08 5.E-05
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 7 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 7 West Nitrobenzene ND ug/kg -- ND ND ND ND 2.0E-03 ND ND ND ND
UD RM 7 West Phenols
UD RM 7 West 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 7 West Phenol 2.6E+03 ug/kg -- 2.9E-04 -- 5.3E-05 -- 3.0E-01 6.7E-04 2.E-03 1.2E-04 4.E-04
UD RM 7 West Polychlorinated Biphenyls
UD RM 7 West Total Aroclors 1.3E+02 ug/kg 2.0E+00 1.4E-05 3.E-05 2.6E-06 5.E-06 2.0E-05 3.4E-05 2.E+00 6.2E-06 3.E-01
UD RM 7 West Total PCB Congeners 9.9E+04 pg/g NA 1.1E-05 -- 2.0E-06 -- NA 2.5E-05 -- 4.7E-06 --
UD RM 7 West Total PCBs, Adjusted 9.3E+04 pg/g 2.0E+00 1.0E-05 2.E-05 1.9E-06 4.E-06 2.0E-05 2.4E-05 1.E+00 4.4E-06 2.E-01
UD RM 7 West Dioxin/Furan
UD RM 7 West Total Dioxin/Furan TEQ 5.6E+00 pg/g 1.3E+05 6.2E-10 8.E-05 1.1E-10 1.E-05 1.0E-09 1.4E-09 1.E+00 2.7E-10 3.E-01
UD RM 7 West Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E-10 2.E-05 2.3E-11 3.E-06 1.0E-09 3.0E-10 3.E-01 5.4E-11 5.E-02
UD RM 7 West Total TEQ -- pg/g -- -- 1.E-04 -- 2.E-05 -- -- 2.E+00 -- 3.E-01
UD RM 7 West Pesticides
UD RM 7 West Aldrin 4.0E-01 ug/kg 1.7E+01 4.4E-08 7.E-07 8.1E-09 1.E-07 3.0E-05 1.0E-07 3.E-03 1.9E-08 6.E-04
UD RM 7 West alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 7 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 7 West Dieldrin 1.2E+00 ug/kg 1.6E+01 1.3E-07 2.E-06 2.4E-08 4.E-07 5.0E-05 3.1E-07 6.E-03 5.6E-08 1.E-03
UD RM 7 West Endrin 4.9E-02 ug/kg -- 5.3E-09 -- 9.8E-10 -- 3.0E-04 1.2E-08 4.E-05 2.3E-09 8.E-06
UD RM 7 West Endrin aldehyde 3.9E-01 ug/kg -- 4.3E-08 -- 7.9E-09 -- 3.0E-04 1.0E-07 3.E-04 1.8E-08 6.E-05
UD RM 7 West Endrin ketone 1.4E-02 ug/kg -- 1.5E-09 -- 2.7E-10 -- 3.0E-04 3.5E-09 1.E-05 6.4E-10 2.E-06
UD RM 7 West gamma-Hexachlorocyclohexane 6.4E-02 ug/kg 1.1E+00 7.0E-09 8.E-09 1.3E-09 1.E-09 3.0E-04 1.6E-08 5.E-05 3.0E-09 1.E-05
UD RM 7 West Heptachlor 2.4E-02 ug/kg 4.5E+00 2.7E-09 1.E-08 4.9E-10 2.E-09 5.0E-04 6.2E-09 1.E-05 1.1E-09 2.E-06
UD RM 7 West Heptachlor epoxide 1.3E+00 ug/kg 9.1E+00 1.4E-07 1.E-06 2.6E-08 2.E-07 1.3E-05 3.3E-07 3.E-02 6.1E-08 5.E-03
UD RM 7 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 7 West Total Chlordanes 7.8E+00 ug/kg 3.5E-01 8.6E-07 3.E-07 1.6E-07 5.E-08 5.0E-04 2.0E-06 4.E-03 3.7E-07 7.E-04
UD RM 7 West Total DDD 1.8E+02 ug/kg 2.4E-01 2.0E-05 5.E-06 3.6E-06 9.E-07 5.0E-04 4.6E-05 9.E-02 8.4E-06 2.E-02
UD RM 7 West Total DDE 7.8E+01 ug/kg 3.4E-01 8.6E-06 3.E-06 1.6E-06 5.E-07 5.0E-04 2.0E-05 4.E-02 3.7E-06 7.E-03
UD RM 7 West Total DDT 8.9E+01 ug/kg 3.4E-01 9.8E-06 3.E-06 1.8E-06 6.E-07 5.0E-04 2.3E-05 5.E-02 4.2E-06 8.E-03
UD RM 7 West Total Endosulfan 1.4E+00 ug/kg -- 1.5E-07 -- 2.7E-08 -- 6.0E-03 3.5E-07 6.E-05 6.4E-08 1.E-05

Exposure Point Total 2.E-04 3.E-05
UD RM 8 East Metals
UD RM 8 East Aluminum 1.5E+02 mg/kg -- 1.6E-02 -- 3.0E-03 -- 1.0E+00 3.8E-02 4.E-02 7.0E-03 7.E-03
UD RM 8 East Antimony 1.0E-03 mg/kg -- 1.1E-07 -- 2.0E-08 -- 4.0E-04 2.6E-07 6.E-04 4.7E-08 1.E-04
UD RM 8 East Arsenic, inorganic 8.7E-02 mg/kg 1.5E+00 9.6E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 2.2E-05 7.E-02 4.1E-06 1.E-02
UD RM 8 East Cadmium 8.4E-02 mg/kg -- 9.3E-06 -- 1.7E-06 -- 1.0E-03 2.2E-05 2.E-02 4.0E-06 4.E-03
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 8 East Chromium 7.1E-01 mg/kg -- 7.8E-05 -- 1.4E-05 -- 1.5E+00 1.8E-04 1.E-04 3.3E-05 2.E-05
UD RM 8 East Copper 1.4E+01 mg/kg -- 1.5E-03 -- 2.7E-04 -- 4.0E-02 3.5E-03 9.E-02 6.4E-04 2.E-02
UD RM 8 East Lead 1.2E-01 mg/kg NL 1.3E-05 -- 2.3E-06 -- NL 3.0E-05 -- 5.5E-06 --
UD RM 8 East Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 8 East Mercury 8.0E-03 mg/kg -- 8.8E-07 -- 1.6E-07 -- 1.0E-04 2.1E-06 2.E-02 3.8E-07 4.E-03
UD RM 8 East Nickel 3.9E-01 mg/kg -- 4.3E-05 -- 7.9E-06 -- 2.0E-02 1.0E-04 5.E-03 1.8E-05 9.E-04
UD RM 8 East Selenium 1.9E-01 mg/kg -- 2.1E-05 -- 3.8E-06 -- 5.0E-03 4.9E-05 1.E-02 9.0E-06 2.E-03
UD RM 8 East Silver 7.9E-02 mg/kg -- 8.7E-06 -- 1.6E-06 -- 5.0E-03 2.0E-05 4.E-03 3.7E-06 7.E-04
UD RM 8 East Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 8 East Zinc 5.4E+01 mg/kg -- 6.0E-03 -- 1.1E-03 -- 3.0E-01 1.4E-02 5.E-02 2.5E-03 8.E-03
UD RM 8 East Butyltins
UD RM 8 East Butyltin ion 9.7E+01 ug/kg -- 1.1E-05 -- 2.0E-06 -- 3.0E-04 2.5E-05 8.E-02 4.6E-06 2.E-02
UD RM 8 East Dibutyltin ion 5.6E+02 ug/kg -- 6.2E-05 -- 1.1E-05 -- 3.0E-04 1.4E-04 5.E-01 2.6E-05 9.E-02
UD RM 8 East Tributyltin ion 5.3E+02 ug/kg -- 5.8E-05 -- 1.1E-05 -- 3.0E-04 1.4E-04 5.E-01 2.5E-05 8.E-02
UD RM 8 East PAHs
UD RM 8 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 8 East 2-Methylnaphthalene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-03 3.3E-07 8.E-05 6.1E-08 2.E-05
UD RM 8 East Acenaphthene 2.2E-01 ug/kg -- 2.4E-08 -- 4.4E-09 -- 6.0E-02 5.7E-08 9.E-07 1.0E-08 2.E-07
UD RM 8 East Acenaphthylene 2.8E-01 ug/kg -- 3.1E-08 -- 5.7E-09 -- 6.0E-02 7.2E-08 1.E-06 1.3E-08 2.E-07
UD RM 8 East Anthracene 1.3E+00 ug/kg -- 1.4E-07 -- 2.5E-08 -- 3.0E-01 3.2E-07 1.E-06 5.9E-08 2.E-07
UD RM 8 East Benzo(a)anthracene 3.0E+00 ug/kg 7.3E-01 3.3E-07 2.E-07 6.0E-08 4.E-08 -- 7.6E-07 -- 1.4E-07 --
UD RM 8 East Benzo(a)pyrene 1.4E+00 ug/kg 7.3E+00 1.5E-07 1.E-06 2.8E-08 2.E-07 -- 3.6E-07 -- 6.6E-08 --
UD RM 8 East Benzo(b)fluoranthene 9.6E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 1.9E-08 1.E-08 -- 2.5E-07 -- 4.5E-08 --
UD RM 8 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 8 East Benzo(g,h,i)perylene 4.9E-01 ug/kg -- 5.3E-08 -- 9.8E-09 -- 3.0E-02 1.2E-07 4.E-06 2.3E-08 8.E-07
UD RM 8 East Benzo(k)fluoranthene 4.7E-01 ug/kg 7.3E-02 5.2E-08 4.E-09 9.5E-09 7.E-10 -- 1.2E-07 -- 2.2E-08 --
UD RM 8 East Chrysene 5.1E+00 ug/kg 7.3E-03 5.6E-07 4.E-09 1.0E-07 8.E-10 -- 1.3E-06 -- 2.4E-07 --
UD RM 8 East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 8 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 8 East Fluoranthene 7.9E+00 ug/kg -- 8.7E-07 -- 1.6E-07 -- 4.0E-02 2.0E-06 5.E-05 3.7E-07 9.E-06
UD RM 8 East Fluorene 9.7E-01 ug/kg -- 1.1E-07 -- 1.9E-08 -- 4.0E-02 2.5E-07 6.E-06 4.5E-08 1.E-06
UD RM 8 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 8 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 8 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 8 East Phenanthrene 4.1E+00 ug/kg -- 4.5E-07 -- 8.3E-08 -- 3.0E-02 1.1E-06 4.E-05 1.9E-07 6.E-06
UD RM 8 East Pyrene 6.9E+00 ug/kg -- 7.6E-07 -- 1.4E-07 -- 3.0E-02 1.8E-06 6.E-05 3.3E-07 1.E-05
UD RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- 1.E-06 -- 3.E-07 -- -- -- -- --
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 8 East Phthalates
UD RM 8 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 8 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 8 East Semivolatile Organic Compounds
UD RM 8 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 8 East Benzyl alcohol 1.4E+01 ug/kg -- 1.5E-06 -- 2.7E-07 -- 5.0E-01 3.5E-06 7.E-06 6.4E-07 1.E-06
UD RM 8 East Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 8 East Dibenzofuran 5.0E-01 ug/kg -- 5.5E-08 -- 1.0E-08 -- 4.0E-02 1.3E-07 3.E-06 2.4E-08 6.E-07
UD RM 8 East Hexachlorobenzene 4.4E-01 ug/kg 1.6E+00 4.8E-08 8.E-08 8.8E-09 1.E-08 8.0E-04 1.1E-07 1.E-04 2.1E-08 3.E-05
UD RM 8 East Hexachlorobutadiene 3.4E-03 ug/kg 7.8E-02 3.8E-10 3.E-11 7.0E-11 5.E-12 1.0E-03 8.8E-10 9.E-07 1.6E-10 2.E-07
UD RM 8 East Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 8 East Phenols
UD RM 8 East 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 8 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 8 East Polychlorinated Biphenyls
UD RM 8 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 8 East Total PCB Congeners 8.5E+04 pg/g NA 9.4E-06 -- 1.7E-06 -- NA 2.2E-05 -- 4.0E-06 --
UD RM 8 East Total PCBs, Adjusted 8.2E+04 pg/g 2.0E+00 9.0E-06 2.E-05 1.6E-06 3.E-06 2.0E-05 2.1E-05 1.E+00 3.8E-06 2.E-01
UD RM 8 East Dioxin/Furan
UD RM 8 East Total Dioxin/Furan TEQ 4.3E-01 pg/g 1.3E+05 4.8E-11 6.E-06 8.8E-12 1.E-06 1.0E-09 1.1E-10 1.E-01 2.0E-11 2.E-02
UD RM 8 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 7.0E-11 9.E-06 1.3E-11 2.E-06 1.0E-09 1.6E-10 2.E-01 3.0E-11 3.E-02
UD RM 8 East Total TEQ -- pg/g -- -- 2.E-05 -- 3.E-06 -- -- 3.E-01 -- 5.E-02
UD RM 8 East Pesticides
UD RM 8 East Aldrin 1.4E-01 ug/kg 1.7E+01 1.5E-08 3.E-07 2.7E-09 5.E-08 3.0E-05 3.5E-08 1.E-03 6.4E-09 2.E-04
UD RM 8 East alpha-Hexachlorocyclohexane 6.8E-03 ug/kg 6.3E+00 7.5E-10 5.E-09 1.4E-10 9.E-10 8.0E-03 1.8E-09 2.E-07 3.2E-10 4.E-08
UD RM 8 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 8 East Dieldrin 6.2E-01 ug/kg 1.6E+01 6.8E-08 1.E-06 1.2E-08 2.E-07 5.0E-05 1.6E-07 3.E-03 2.9E-08 6.E-04
UD RM 8 East Endrin 6.5E-03 ug/kg -- 7.1E-10 -- 1.3E-10 -- 3.0E-04 1.7E-09 6.E-06 3.0E-10 1.E-06
UD RM 8 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 8 East Endrin ketone 1.8E-03 ug/kg -- 2.0E-10 -- 3.7E-11 -- 3.0E-04 4.7E-10 2.E-06 8.6E-11 3.E-07
UD RM 8 East gamma-Hexachlorocyclohexane 5.0E-02 ug/kg 1.1E+00 5.5E-09 6.E-09 1.0E-09 1.E-09 3.0E-04 1.3E-08 4.E-05 2.3E-09 8.E-06
UD RM 8 East Heptachlor 9.3E-03 ug/kg 4.5E+00 1.0E-09 5.E-09 1.9E-10 8.E-10 5.0E-04 2.4E-09 5.E-06 4.4E-10 9.E-07
UD RM 8 East Heptachlor epoxide 4.5E-02 ug/kg 9.1E+00 4.9E-09 4.E-08 9.0E-10 8.E-09 1.3E-05 1.1E-08 9.E-04 2.1E-09 2.E-04
UD RM 8 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 8 East Total Chlordanes 2.5E+00 ug/kg 3.5E-01 2.7E-07 1.E-07 5.0E-08 2.E-08 5.0E-04 6.3E-07 1.E-03 1.2E-07 2.E-04
UD RM 8 East Total DDD 2.7E+00 ug/kg 2.4E-01 3.0E-07 7.E-08 5.5E-08 1.E-08 5.0E-04 7.0E-07 1.E-03 1.3E-07 3.E-04
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 8 East Total DDE 6.3E+00 ug/kg 3.4E-01 6.9E-07 2.E-07 1.3E-07 4.E-08 5.0E-04 1.6E-06 3.E-03 3.0E-07 6.E-04
UD RM 8 East Total DDT 8.1E-01 ug/kg 3.4E-01 8.9E-08 3.E-08 1.6E-08 6.E-09 5.0E-04 2.1E-07 4.E-04 3.8E-08 8.E-05
UD RM 8 East Total Endosulfan 8.3E-01 ug/kg -- 9.1E-08 -- 1.7E-08 -- 6.0E-03 2.1E-07 4.E-05 3.9E-08 7.E-06

Exposure Point Total 5.E-05 9.E-06
UD RM 8 West Metals
UD RM 8 West Aluminum 1.2E+02 mg/kg -- 1.3E-02 -- 2.4E-03 -- 1.0E+00 3.1E-02 3.E-02 5.7E-03 6.E-03
UD RM 8 West Antimony 3.0E-03 mg/kg -- 3.3E-07 -- 6.1E-08 -- 4.0E-04 7.7E-07 2.E-03 1.4E-07 4.E-04
UD RM 8 West Arsenic, inorganic 9.6E-02 mg/kg 1.5E+00 1.1E-05 2.E-05 1.9E-06 3.E-06 3.0E-04 2.5E-05 8.E-02 4.5E-06 2.E-02
UD RM 8 West Cadmium 1.1E-01 mg/kg -- 1.2E-05 -- 2.3E-06 -- 1.0E-03 2.9E-05 3.E-02 5.3E-06 5.E-03
UD RM 8 West Chromium 6.7E-01 mg/kg -- 7.4E-05 -- 1.4E-05 -- 1.5E+00 1.7E-04 1.E-04 3.2E-05 2.E-05
UD RM 8 West Copper 9.3E+00 mg/kg -- 1.0E-03 -- 1.9E-04 -- 4.0E-02 2.4E-03 6.E-02 4.4E-04 1.E-02
UD RM 8 West Lead 1.5E-01 mg/kg NL 1.6E-05 -- 2.9E-06 -- NL 3.8E-05 -- 6.9E-06 --
UD RM 8 West Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 8 West Mercury 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-04 2.8E-06 3.E-02 5.2E-07 5.E-03
UD RM 8 West Nickel 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 2.0E-02 7.8E-05 4.E-03 1.4E-05 7.E-04
UD RM 8 West Selenium 1.5E-01 mg/kg -- 1.6E-05 -- 2.9E-06 -- 5.0E-03 3.8E-05 8.E-03 6.9E-06 1.E-03
UD RM 8 West Silver 7.8E-02 mg/kg -- 8.6E-06 -- 1.6E-06 -- 5.0E-03 2.0E-05 4.E-03 3.7E-06 7.E-04
UD RM 8 West Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 8 West Zinc 4.7E+01 mg/kg -- 5.2E-03 -- 9.5E-04 -- 3.0E-01 1.2E-02 4.E-02 2.2E-03 7.E-03
UD RM 8 West Butyltins
UD RM 8 West Butyltin ion 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 3.0E-04 3.6E-07 1.E-03 6.6E-08 2.E-04
UD RM 8 West Dibutyltin ion 2.3E+00 ug/kg -- 2.5E-07 -- 4.6E-08 -- 3.0E-04 5.9E-07 2.E-03 1.1E-07 4.E-04
UD RM 8 West Tributyltin ion 3.1E+00 ug/kg -- 3.4E-07 -- 6.3E-08 -- 3.0E-04 8.0E-07 3.E-03 1.5E-07 5.E-04
UD RM 8 West PAHs
UD RM 8 West 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 8 West 2-Methylnaphthalene 2.2E+01 ug/kg -- 2.4E-06 -- 4.4E-07 -- 4.0E-03 5.7E-06 1.E-03 1.0E-06 3.E-04
UD RM 8 West Acenaphthene 2.1E+01 ug/kg -- 2.3E-06 -- 4.2E-07 -- 6.0E-02 5.4E-06 9.E-05 9.9E-07 2.E-05
UD RM 8 West Acenaphthylene 3.1E+00 ug/kg -- 3.4E-07 -- 6.3E-08 -- 6.0E-02 8.0E-07 1.E-05 1.5E-07 2.E-06
UD RM 8 West Anthracene 5.0E+00 ug/kg -- 5.5E-07 -- 1.0E-07 -- 3.0E-01 1.3E-06 4.E-06 2.4E-07 8.E-07
UD RM 8 West Benzo(a)anthracene 1.7E+01 ug/kg 7.3E-01 1.9E-06 1.E-06 3.4E-07 3.E-07 -- 4.4E-06 -- 8.0E-07 --
UD RM 8 West Benzo(a)pyrene 5.0E+00 ug/kg 7.3E+00 5.5E-07 4.E-06 1.0E-07 7.E-07 -- 1.3E-06 -- 2.4E-07 --
UD RM 8 West Benzo(b)fluoranthene 1.8E+01 ug/kg 7.3E-01 2.0E-06 1.E-06 3.6E-07 3.E-07 -- 4.6E-06 -- 8.5E-07 --
UD RM 8 West Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 8 West Benzo(g,h,i)perylene 3.3E+00 ug/kg -- 3.6E-07 -- 6.7E-08 -- 3.0E-02 8.5E-07 3.E-05 1.6E-07 5.E-06
UD RM 8 West Benzo(k)fluoranthene 1.3E+01 ug/kg 7.3E-02 1.4E-06 1.E-07 2.6E-07 2.E-08 -- 3.3E-06 -- 6.1E-07 --
UD RM 8 West Chrysene 4.7E+01 ug/kg 7.3E-03 5.2E-06 4.E-08 9.5E-07 7.E-09 -- 1.2E-05 -- 2.2E-06 --
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 8 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 8 West Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 8 West Fluoranthene 2.4E+02 ug/kg -- 2.6E-05 -- 4.8E-06 -- 4.0E-02 6.2E-05 2.E-03 1.1E-05 3.E-04
UD RM 8 West Fluorene 2.0E+01 ug/kg -- 2.2E-06 -- 4.0E-07 -- 4.0E-02 5.1E-06 1.E-04 9.4E-07 2.E-05
UD RM 8 West Indeno(1,2,3-cd)pyrene 6.8E+00 ug/kg 7.3E-01 7.5E-07 5.E-07 1.4E-07 1.E-07 -- 1.7E-06 -- 3.2E-07 --
UD RM 8 West Naphthalene 9.0E+00 ug/kg -- 9.9E-07 -- 1.8E-07 -- 2.0E-02 2.3E-06 1.E-04 4.2E-07 2.E-05
UD RM 8 West Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 8 West Phenanthrene 1.6E+02 ug/kg -- 1.8E-05 -- 3.2E-06 -- 3.0E-02 4.1E-05 1.E-03 7.5E-06 3.E-04
UD RM 8 West Pyrene 1.3E+02 ug/kg -- 1.4E-05 -- 2.6E-06 -- 3.0E-02 3.3E-05 1.E-03 6.1E-06 2.E-04
UD RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- 8.E-06 -- 1.E-06 -- -- -- -- --
UD RM 8 West Phthalates
UD RM 8 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 8 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 8 West Semivolatile Organic Compounds
UD RM 8 West Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 8 West Benzyl alcohol 2.3E+01 ug/kg -- 2.5E-06 -- 4.6E-07 -- 5.0E-01 5.9E-06 1.E-05 1.1E-06 2.E-06
UD RM 8 West Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 8 West Dibenzofuran 1.7E+01 ug/kg -- 1.9E-06 -- 3.4E-07 -- 4.0E-02 4.4E-06 1.E-04 8.0E-07 2.E-05
UD RM 8 West Hexachlorobenzene 8.4E-01 ug/kg 1.6E+00 9.3E-08 1.E-07 1.7E-08 3.E-08 8.0E-04 2.2E-07 3.E-04 4.0E-08 5.E-05
UD RM 8 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 8 West Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 8 West Phenols
UD RM 8 West 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 8 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 8 West Polychlorinated Biphenyls
UD RM 8 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 8 West Total PCB Congeners 4.2E+05 pg/g NA 4.6E-05 -- 8.5E-06 -- NA 1.1E-04 -- 2.0E-05 --
UD RM 8 West Total PCBs, Adjusted 4.0E+05 pg/g 2.0E+00 4.4E-05 9.E-05 8.0E-06 2.E-05 2.0E-05 1.0E-04 5.E+00 1.9E-05 9.E-01
UD RM 8 West Dioxin/Furan
UD RM 8 West Total Dioxin/Furan TEQ 1.4E+00 pg/g 1.3E+05 1.5E-10 2.E-05 2.8E-11 4.E-06 1.0E-09 3.6E-10 4.E-01 6.6E-11 7.E-02
UD RM 8 West Total PCB TEQ 3.6E+00 pg/g 1.3E+05 4.0E-10 5.E-05 7.3E-11 9.E-06 1.0E-09 9.3E-10 9.E-01 1.7E-10 2.E-01
UD RM 8 West Total TEQ -- pg/g -- -- 7.E-05 -- 1.E-05 -- -- 1.E+00 -- 2.E-01
UD RM 8 West Pesticides
UD RM 8 West Aldrin 5.1E+00 ug/kg 1.7E+01 5.6E-07 9.E-06 1.0E-07 2.E-06 3.0E-05 1.3E-06 4.E-02 2.4E-07 8.E-03
UD RM 8 West alpha-Hexachlorocyclohexane 1.8E-02 ug/kg 6.3E+00 2.0E-09 1.E-08 3.6E-10 2.E-09 8.0E-03 4.6E-09 6.E-07 8.5E-10 1.E-07
UD RM 8 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 8 West Dieldrin 2.6E+00 ug/kg 1.6E+01 2.9E-07 5.E-06 5.3E-08 8.E-07 5.0E-05 6.7E-07 1.E-02 1.2E-07 2.E-03
UD RM 8 West Endrin 6.4E-02 ug/kg -- 7.0E-09 -- 1.3E-09 -- 3.0E-04 1.6E-08 5.E-05 3.0E-09 1.E-05
UD RM 8 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 8 West Endrin ketone 4.6E-03 ug/kg -- 5.1E-10 -- 9.4E-11 -- 3.0E-04 1.2E-09 4.E-06 2.2E-10 7.E-07
UD RM 8 West gamma-Hexachlorocyclohexane 8.1E-02 ug/kg 1.1E+00 8.9E-09 1.E-08 1.6E-09 2.E-09 3.0E-04 2.1E-08 7.E-05 3.8E-09 1.E-05
UD RM 8 West Heptachlor 5.3E-02 ug/kg 4.5E+00 5.9E-09 3.E-08 1.1E-09 5.E-09 5.0E-04 1.4E-08 3.E-05 2.5E-09 5.E-06
UD RM 8 West Heptachlor epoxide 8.6E-02 ug/kg 9.1E+00 9.5E-09 9.E-08 1.7E-09 2.E-08 1.3E-05 2.2E-08 2.E-03 4.0E-09 3.E-04
UD RM 8 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 8 West Total Chlordanes 1.6E+01 ug/kg 3.5E-01 1.8E-06 6.E-07 3.2E-07 1.E-07 5.0E-04 4.1E-06 8.E-03 7.6E-07 2.E-03
UD RM 8 West Total DDD 3.0E+01 ug/kg 2.4E-01 3.3E-06 8.E-07 6.0E-07 1.E-07 5.0E-04 7.6E-06 2.E-02 1.4E-06 3.E-03
UD RM 8 West Total DDE 6.7E+01 ug/kg 3.4E-01 7.4E-06 3.E-06 1.3E-06 5.E-07 5.0E-04 1.7E-05 3.E-02 3.1E-06 6.E-03
UD RM 8 West Total DDT 2.1E+00 ug/kg 3.4E-01 2.3E-07 8.E-08 4.1E-08 1.E-08 5.0E-04 5.3E-07 1.E-03 9.7E-08 2.E-04
UD RM 8 West Total Endosulfan 1.5E+00 ug/kg -- 1.6E-07 -- 3.0E-08 -- 6.0E-03 3.8E-07 6.E-05 6.9E-08 1.E-05

Exposure Point Total 2.E-04 4.E-05
UD RM 8 SIL Metals
UD RM 8 SIL Aluminum 2.0E+02 mg/kg -- 2.2E-02 -- 4.1E-03 -- 1.0E+00 5.2E-02 5.E-02 9.5E-03 1.E-02
UD RM 8 SIL Antimony 4.0E-03 mg/kg -- 4.4E-07 -- 8.1E-08 -- 4.0E-04 1.0E-06 3.E-03 1.9E-07 5.E-04
UD RM 8 SIL Arsenic, inorganic 9.2E-02 mg/kg 1.5E+00 1.0E-05 2.E-05 1.9E-06 3.E-06 3.0E-04 2.4E-05 8.E-02 4.3E-06 1.E-02
UD RM 8 SIL Cadmium 1.4E-01 mg/kg -- 1.6E-05 -- 2.9E-06 -- 1.0E-03 3.7E-05 4.E-02 6.8E-06 7.E-03
UD RM 8 SIL Chromium 5.7E-01 mg/kg -- 6.3E-05 -- 1.2E-05 -- 1.5E+00 1.5E-04 1.E-04 2.7E-05 2.E-05
UD RM 8 SIL Copper 9.4E+00 mg/kg -- 1.0E-03 -- 1.9E-04 -- 4.0E-02 2.4E-03 6.E-02 4.4E-04 1.E-02
UD RM 8 SIL Lead 1.9E-01 mg/kg NL 2.1E-05 -- 3.9E-06 -- NL 4.9E-05 -- 9.1E-06 --
UD RM 8 SIL Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 8 SIL Mercury 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-04 2.8E-06 3.E-02 5.2E-07 5.E-03
UD RM 8 SIL Nickel 3.9E-01 mg/kg -- 4.3E-05 -- 7.8E-06 -- 2.0E-02 9.9E-05 5.E-03 1.8E-05 9.E-04
UD RM 8 SIL Selenium 2.1E-01 mg/kg -- 2.3E-05 -- 4.2E-06 -- 5.0E-03 5.4E-05 1.E-02 9.9E-06 2.E-03
UD RM 8 SIL Silver 4.4E-02 mg/kg -- 4.8E-06 -- 8.8E-07 -- 5.0E-03 1.1E-05 2.E-03 2.1E-06 4.E-04
UD RM 8 SIL Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 8 SIL Zinc 4.2E+01 mg/kg -- 4.7E-03 -- 8.6E-04 -- 3.0E-01 1.1E-02 4.E-02 2.0E-03 7.E-03
UD RM 8 SIL Butyltins
UD RM 8 SIL Butyltin ion 7.3E+00 ug/kg -- 8.0E-07 -- 1.5E-07 -- 3.0E-04 1.9E-06 6.E-03 3.4E-07 1.E-03
UD RM 8 SIL Dibutyltin ion 1.2E+01 ug/kg -- 1.3E-06 -- 2.4E-07 -- 3.0E-04 3.1E-06 1.E-02 5.7E-07 2.E-03
UD RM 8 SIL Tributyltin ion 3.3E+01 ug/kg -- 3.6E-06 -- 6.7E-07 -- 3.0E-04 8.5E-06 3.E-02 1.6E-06 5.E-03
UD RM 8 SIL PAHs
UD RM 8 SIL 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 8 SIL 2-Methylnaphthalene 3.0E+00 ug/kg -- 3.3E-07 -- 6.1E-08 -- 4.0E-03 7.7E-07 2.E-04 1.4E-07 4.E-05
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 8 SIL Acenaphthene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 6.0E-02 3.1E-07 5.E-06 5.7E-08 9.E-07
UD RM 8 SIL Acenaphthylene 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 6.0E-02 3.6E-07 6.E-06 6.6E-08 1.E-06
UD RM 8 SIL Anthracene 6.8E+00 ug/kg -- 7.5E-07 -- 1.4E-07 -- 3.0E-01 1.7E-06 6.E-06 3.2E-07 1.E-06
UD RM 8 SIL Benzo(a)anthracene 2.0E+01 ug/kg 7.3E-01 2.2E-06 2.E-06 4.0E-07 3.E-07 -- 5.1E-06 -- 9.4E-07 --
UD RM 8 SIL Benzo(a)pyrene 3.9E+00 ug/kg 7.3E+00 4.3E-07 3.E-06 7.9E-08 6.E-07 -- 1.0E-06 -- 1.8E-07 --
UD RM 8 SIL Benzo(b)fluoranthene 8.8E+00 ug/kg 7.3E-01 9.7E-07 7.E-07 1.8E-07 1.E-07 -- 2.3E-06 -- 4.1E-07 --
UD RM 8 SIL Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 8 SIL Benzo(g,h,i)perylene 2.7E+00 ug/kg -- 3.0E-07 -- 5.5E-08 -- 3.0E-02 6.9E-07 2.E-05 1.3E-07 4.E-06
UD RM 8 SIL Benzo(k)fluoranthene 4.2E+00 ug/kg 7.3E-02 4.6E-07 3.E-08 8.5E-08 6.E-09 -- 1.1E-06 -- 2.0E-07 --
UD RM 8 SIL Chrysene 4.5E+01 ug/kg 7.3E-03 5.0E-06 4.E-08 9.1E-07 7.E-09 -- 1.2E-05 -- 2.1E-06 --
UD RM 8 SIL Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 8 SIL Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 8 SIL Fluoranthene 5.6E+01 ug/kg -- 6.2E-06 -- 1.1E-06 -- 4.0E-02 1.4E-05 4.E-04 2.6E-06 7.E-05
UD RM 8 SIL Fluorene 3.6E+00 ug/kg -- 4.0E-07 -- 7.3E-08 -- 4.0E-02 9.3E-07 2.E-05 1.7E-07 4.E-06
UD RM 8 SIL Indeno(1,2,3-cd)pyrene 3.1E+00 ug/kg 7.3E-01 3.4E-07 2.E-07 6.3E-08 5.E-08 -- 8.0E-07 -- 1.5E-07 --
UD RM 8 SIL Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 8 SIL Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 8 SIL Phenanthrene 1.6E+01 ug/kg -- 1.8E-06 -- 3.2E-07 -- 3.0E-02 4.1E-06 1.E-04 7.5E-07 3.E-05
UD RM 8 SIL Pyrene 7.1E+01 ug/kg -- 7.8E-06 -- 1.4E-06 -- 3.0E-02 1.8E-05 6.E-04 3.3E-06 1.E-04
UD RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- 6.E-06 -- 1.E-06 -- -- -- -- --
UD RM 8 SIL Phthalates
UD RM 8 SIL Bis(2-ethylhexyl) phthalate 1.4E+02 ug/kg 1.4E-02 1.5E-05 2.E-07 2.8E-06 4.E-08 2.0E-02 3.6E-05 2.E-03 6.6E-06 3.E-04
UD RM 8 SIL Dibutyl phthalate 1.3E+03 ug/kg -- 1.4E-04 -- 2.6E-05 -- 1.0E-01 3.3E-04 3.E-03 6.1E-05 6.E-04
UD RM 8 SIL Semivolatile Organic Compounds
UD RM 8 SIL Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 8 SIL Benzyl alcohol 1.2E+02 ug/kg -- 1.3E-05 -- 2.4E-06 -- 5.0E-01 3.1E-05 6.E-05 5.7E-06 1.E-05
UD RM 8 SIL Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 8 SIL Dibenzofuran 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 4.0E-02 3.9E-07 1.E-05 7.1E-08 2.E-06
UD RM 8 SIL Hexachlorobenzene 7.6E-01 ug/kg 1.6E+00 8.4E-08 1.E-07 1.5E-08 2.E-08 8.0E-04 1.9E-07 2.E-04 3.6E-08 4.E-05
UD RM 8 SIL Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 8 SIL Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 8 SIL Phenols
UD RM 8 SIL 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 8 SIL Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 8 SIL Polychlorinated Biphenyls
UD RM 8 SIL Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 8 SIL Total PCB Congeners 3.9E+05 pg/g NA 4.3E-05 -- 7.8E-06 -- NA 9.9E-05 -- 1.8E-05 --
UD RM 8 SIL Total PCBs, Adjusted 3.7E+05 pg/g 2.0E+00 4.1E-05 8.E-05 7.5E-06 2.E-05 2.0E-05 9.6E-05 5.E+00 1.8E-05 9.E-01
UD RM 8 SIL Dioxin/Furan
UD RM 8 SIL Total Dioxin/Furan TEQ 1.3E+00 pg/g 1.3E+05 1.4E-10 2.E-05 2.6E-11 3.E-06 1.0E-09 3.3E-10 3.E-01 6.1E-11 6.E-02
UD RM 8 SIL Total PCB TEQ 3.4E+00 pg/g 1.3E+05 3.7E-10 5.E-05 6.8E-11 9.E-06 1.0E-09 8.7E-10 9.E-01 1.6E-10 2.E-01
UD RM 8 SIL Total TEQ -- pg/g -- -- 7.E-05 -- 1.E-05 -- -- 1.E+00 -- 2.E-01
UD RM 8 SIL Pesticides
UD RM 8 SIL Aldrin 3.8E-01 ug/kg 1.7E+01 4.2E-08 7.E-07 7.6E-09 1.E-07 3.0E-05 9.7E-08 3.E-03 1.8E-08 6.E-04
UD RM 8 SIL alpha-Hexachlorocyclohexane 2.1E-02 ug/kg 6.3E+00 2.3E-09 1.E-08 4.1E-10 3.E-09 8.0E-03 5.3E-09 7.E-07 9.7E-10 1.E-07
UD RM 8 SIL beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 8 SIL Dieldrin 1.1E+00 ug/kg 1.6E+01 1.2E-07 2.E-06 2.2E-08 4.E-07 5.0E-05 2.9E-07 6.E-03 5.2E-08 1.E-03
UD RM 8 SIL Endrin 2.0E-02 ug/kg -- 2.1E-09 -- 3.9E-10 -- 3.0E-04 5.0E-09 2.E-05 9.2E-10 3.E-06
UD RM 8 SIL Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 8 SIL Endrin ketone 3.9E-03 ug/kg -- 4.3E-10 -- 7.8E-11 -- 3.0E-04 9.9E-10 3.E-06 1.8E-10 6.E-07
UD RM 8 SIL gamma-Hexachlorocyclohexane 7.8E-02 ug/kg 1.1E+00 8.6E-09 1.E-08 1.6E-09 2.E-09 3.0E-04 2.0E-08 7.E-05 3.7E-09 1.E-05
UD RM 8 SIL Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 8 SIL Heptachlor epoxide 8.2E-02 ug/kg 9.1E+00 9.0E-09 8.E-08 1.7E-09 2.E-08 1.3E-05 2.1E-08 2.E-03 3.9E-09 3.E-04
UD RM 8 SIL Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 8 SIL Total Chlordanes 6.3E+00 ug/kg 3.5E-01 7.0E-07 2.E-07 1.3E-07 4.E-08 5.0E-04 1.6E-06 3.E-03 3.0E-07 6.E-04
UD RM 8 SIL Total DDD 8.1E+00 ug/kg 2.4E-01 8.9E-07 2.E-07 1.6E-07 4.E-08 5.0E-04 2.1E-06 4.E-03 3.8E-07 8.E-04
UD RM 8 SIL Total DDE 1.3E+01 ug/kg 3.4E-01 1.5E-06 5.E-07 2.7E-07 9.E-08 5.0E-04 3.4E-06 7.E-03 6.3E-07 1.E-03
UD RM 8 SIL Total DDT 2.4E+00 ug/kg 3.4E-01 2.7E-07 9.E-08 4.9E-08 2.E-08 5.0E-04 6.2E-07 1.E-03 1.1E-07 2.E-04
UD RM 8 SIL Total Endosulfan 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 6.0E-03 3.6E-07 6.E-05 6.6E-08 1.E-05

Exposure Point Total 2.E-04 3.E-05
UD RM 9 East Metals
UD RM 9 East Aluminum 1.4E+02 mg/kg -- 1.6E-02 -- 2.9E-03 -- 1.0E+00 3.7E-02 4.E-02 6.7E-03 7.E-03
UD RM 9 East Antimony 2.0E-03 mg/kg -- 2.2E-07 -- 4.0E-08 -- 4.0E-04 5.1E-07 1.E-03 9.4E-08 2.E-04
UD RM 9 East Arsenic, inorganic 1.0E-01 mg/kg 1.5E+00 1.1E-05 2.E-05 2.1E-06 3.E-06 3.0E-04 2.6E-05 9.E-02 4.8E-06 2.E-02
UD RM 9 East Cadmium 6.6E-02 mg/kg -- 7.3E-06 -- 1.3E-06 -- 1.0E-03 1.7E-05 2.E-02 3.1E-06 3.E-03
UD RM 9 East Chromium 9.4E-01 mg/kg -- 1.0E-04 -- 1.9E-05 -- 1.5E+00 2.4E-04 2.E-04 4.4E-05 3.E-05
UD RM 9 East Copper 9.5E+00 mg/kg -- 1.0E-03 -- 1.9E-04 -- 4.0E-02 2.4E-03 6.E-02 4.5E-04 1.E-02
UD RM 9 East Lead 7.6E-02 mg/kg NL 8.4E-06 -- 1.5E-06 -- NL 2.0E-05 -- 3.6E-06 --
UD RM 9 East Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 9 East Mercury 1.2E-02 mg/kg -- 1.3E-06 -- 2.4E-07 -- 1.0E-04 3.1E-06 3.E-02 5.7E-07 6.E-03
UD RM 9 East Nickel 3.4E-01 mg/kg -- 3.7E-05 -- 6.8E-06 -- 2.0E-02 8.6E-05 4.E-03 1.6E-05 8.E-04
UD RM 9 East Selenium 8.8E-02 mg/kg -- 9.7E-06 -- 1.8E-06 -- 5.0E-03 2.3E-05 5.E-03 4.1E-06 8.E-04
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 9 East Silver 1.0E-01 mg/kg -- 1.1E-05 -- 2.0E-06 -- 5.0E-03 2.6E-05 5.E-03 4.8E-06 1.E-03
UD RM 9 East Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 9 East Zinc 3.8E+01 mg/kg -- 4.2E-03 -- 7.7E-04 -- 3.0E-01 9.8E-03 3.E-02 1.8E-03 6.E-03
UD RM 9 East Butyltins
UD RM 9 East Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 East Dibutyltin ion 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 3.0E-04 3.9E-07 1.E-03 7.1E-08 2.E-04
UD RM 9 East Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 East PAHs
UD RM 9 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 9 East 2-Methylnaphthalene 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 4.0E-03 4.4E-07 1.E-04 8.0E-08 2.E-05
UD RM 9 East Acenaphthene 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 6.0E-02 2.8E-07 5.E-06 5.2E-08 9.E-07
UD RM 9 East Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
UD RM 9 East Anthracene 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 3.0E-01 4.4E-07 1.E-06 8.0E-08 3.E-07
UD RM 9 East Benzo(a)anthracene 5.9E+00 ug/kg 7.3E-01 6.5E-07 5.E-07 1.2E-07 9.E-08 -- 1.5E-06 -- 2.8E-07 --
UD RM 9 East Benzo(a)pyrene 1.8E+00 ug/kg 7.3E+00 2.0E-07 1.E-06 3.6E-08 3.E-07 -- 4.6E-07 -- 8.5E-08 --
UD RM 9 East Benzo(b)fluoranthene 2.3E+00 ug/kg 7.3E-01 2.5E-07 2.E-07 4.6E-08 3.E-08 -- 5.9E-07 -- 1.1E-07 --
UD RM 9 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 9 East Benzo(g,h,i)perylene 8.0E-01 ug/kg -- 8.8E-08 -- 1.6E-08 -- 3.0E-02 2.1E-07 7.E-06 3.8E-08 1.E-06
UD RM 9 East Benzo(k)fluoranthene 1.3E+00 ug/kg 7.3E-02 1.4E-07 1.E-08 2.6E-08 2.E-09 -- 3.3E-07 -- 6.1E-08 --
UD RM 9 East Chrysene 1.0E+01 ug/kg 7.3E-03 1.1E-06 8.E-09 2.0E-07 1.E-09 -- 2.6E-06 -- 4.7E-07 --
UD RM 9 East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 9 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 9 East Fluoranthene 1.3E+01 ug/kg -- 1.4E-06 -- 2.6E-07 -- 4.0E-02 3.3E-06 8.E-05 6.1E-07 2.E-05
UD RM 9 East Fluorene 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 4.0E-02 4.4E-07 1.E-05 8.0E-08 2.E-06
UD RM 9 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 9 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 9 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 9 East Phenanthrene 6.0E+00 ug/kg -- 6.6E-07 -- 1.2E-07 -- 3.0E-02 1.5E-06 5.E-05 2.8E-07 9.E-06
UD RM 9 East Pyrene 1.2E+01 ug/kg -- 1.3E-06 -- 2.4E-07 -- 3.0E-02 3.1E-06 1.E-04 5.7E-07 2.E-05
UD RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- 2.E-06 -- 4.E-07 -- -- -- -- --
UD RM 9 East Phthalates
UD RM 9 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 9 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 9 East Semivolatile Organic Compounds
UD RM 9 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 9 East Benzyl alcohol 1.8E+01 ug/kg -- 2.0E-06 -- 3.6E-07 -- 5.0E-01 4.6E-06 9.E-06 8.5E-07 2.E-06
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 9 East Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 9 East Dibenzofuran 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 4.0E-02 3.1E-07 8.E-06 5.7E-08 1.E-06
UD RM 9 East Hexachlorobenzene 6.0E-01 ug/kg 1.6E+00 6.6E-08 1.E-07 1.2E-08 2.E-08 8.0E-04 1.5E-07 2.E-04 2.8E-08 4.E-05
UD RM 9 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 9 East Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 9 East Phenols
UD RM 9 East 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 9 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 9 East Polychlorinated Biphenyls
UD RM 9 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 9 East Total PCB Congeners 6.1E+04 pg/g NA 6.8E-06 -- 1.2E-06 -- NA 1.6E-05 -- 2.9E-06 --
UD RM 9 East Total PCBs, Adjusted 5.7E+04 pg/g 2.0E+00 6.3E-06 1.E-05 1.2E-06 2.E-06 2.0E-05 1.5E-05 7.E-01 2.7E-06 1.E-01
UD RM 9 East Dioxin/Furan
UD RM 9 East Total Dioxin/Furan TEQ 5.4E-01 pg/g 1.3E+05 5.9E-11 8.E-06 1.1E-11 1.E-06 1.0E-09 1.4E-10 1.E-01 2.5E-11 3.E-02
UD RM 9 East Total PCB TEQ 7.8E-01 pg/g 1.3E+05 8.6E-11 1.E-05 1.6E-11 2.E-06 1.0E-09 2.0E-10 2.E-01 3.7E-11 4.E-02
UD RM 9 East Total TEQ -- pg/g -- -- 2.E-05 -- 3.E-06 -- -- 3.E-01 -- 6.E-02
UD RM 9 East Pesticides
UD RM 9 East Aldrin 1.7E-01 ug/kg 1.7E+01 1.9E-08 3.E-07 3.5E-09 6.E-08 3.0E-05 4.4E-08 1.E-03 8.1E-09 3.E-04
UD RM 9 East alpha-Hexachlorocyclohexane 7.4E-03 ug/kg 6.3E+00 8.2E-10 5.E-09 1.5E-10 9.E-10 8.0E-03 1.9E-09 2.E-07 3.5E-10 4.E-08
UD RM 9 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 9 East Dieldrin 8.8E-01 ug/kg 1.6E+01 9.6E-08 2.E-06 1.8E-08 3.E-07 5.0E-05 2.3E-07 5.E-03 4.1E-08 8.E-04
UD RM 9 East Endrin 8.2E-03 ug/kg -- 9.0E-10 -- 1.7E-10 -- 3.0E-04 2.1E-09 7.E-06 3.9E-10 1.E-06
UD RM 9 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 East gamma-Hexachlorocyclohexane 7.5E-02 ug/kg 1.1E+00 8.2E-09 9.E-09 1.5E-09 2.E-09 3.0E-04 1.9E-08 6.E-05 3.5E-09 1.E-05
UD RM 9 East Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 9 East Heptachlor epoxide 6.1E-02 ug/kg 9.1E+00 6.7E-09 6.E-08 1.2E-09 1.E-08 1.3E-05 1.6E-08 1.E-03 2.9E-09 2.E-04
UD RM 9 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 9 East Total Chlordanes 3.2E+00 ug/kg 3.5E-01 3.5E-07 1.E-07 6.4E-08 2.E-08 5.0E-04 8.2E-07 2.E-03 1.5E-07 3.E-04
UD RM 9 East Total DDD 3.0E+00 ug/kg 2.4E-01 3.3E-07 8.E-08 6.0E-08 1.E-08 5.0E-04 7.7E-07 2.E-03 1.4E-07 3.E-04
UD RM 9 East Total DDE 8.0E+00 ug/kg 3.4E-01 8.8E-07 3.E-07 1.6E-07 5.E-08 5.0E-04 2.1E-06 4.E-03 3.8E-07 8.E-04
UD RM 9 East Total DDT 1.3E+00 ug/kg 3.4E-01 1.4E-07 5.E-08 2.5E-08 9.E-09 5.0E-04 3.2E-07 6.E-04 5.9E-08 1.E-04
UD RM 9 East Total Endosulfan 1.1E+00 ug/kg -- 1.3E-07 -- 2.3E-08 -- 6.0E-03 2.9E-07 5.E-05 5.4E-08 9.E-06

Exposure Point Total 5.E-05 1.E-05
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 9 West Metals
UD RM 9 West Aluminum 1.7E+02 mg/kg -- 1.9E-02 -- 3.5E-03 -- 1.0E+00 4.4E-02 4.E-02 8.1E-03 8.E-03
UD RM 9 West Antimony 3.0E-03 mg/kg -- 3.3E-07 -- 6.1E-08 -- 4.0E-04 7.7E-07 2.E-03 1.4E-07 4.E-04
UD RM 9 West Arsenic, inorganic 9.0E-02 mg/kg 1.5E+00 9.9E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 2.3E-05 8.E-02 4.3E-06 1.E-02
UD RM 9 West Cadmium 6.4E-02 mg/kg -- 7.1E-06 -- 1.3E-06 -- 1.0E-03 1.6E-05 2.E-02 3.0E-06 3.E-03
UD RM 9 West Chromium 9.2E-01 mg/kg -- 1.0E-04 -- 1.9E-05 -- 1.5E+00 2.4E-04 2.E-04 4.3E-05 3.E-05
UD RM 9 West Copper 9.0E+00 mg/kg -- 1.0E-03 -- 1.8E-04 -- 4.0E-02 2.3E-03 6.E-02 4.3E-04 1.E-02
UD RM 9 West Lead 9.7E-02 mg/kg NL 1.1E-05 -- 2.0E-06 -- NL 2.5E-05 -- 4.6E-06 --
UD RM 9 West Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 9 West Mercury 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 1.0E-04 2.3E-06 2.E-02 4.2E-07 4.E-03
UD RM 9 West Nickel 4.9E-01 mg/kg -- 5.3E-05 -- 9.8E-06 -- 2.0E-02 1.2E-04 6.E-03 2.3E-05 1.E-03
UD RM 9 West Selenium 1.1E-01 mg/kg -- 1.2E-05 -- 2.2E-06 -- 5.0E-03 2.8E-05 6.E-03 5.2E-06 1.E-03
UD RM 9 West Silver 6.8E-02 mg/kg -- 7.5E-06 -- 1.4E-06 -- 5.0E-03 1.8E-05 4.E-03 3.2E-06 6.E-04
UD RM 9 West Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 9 West Zinc 4.0E+01 mg/kg -- 4.4E-03 -- 8.0E-04 -- 3.0E-01 1.0E-02 3.E-02 1.9E-03 6.E-03
UD RM 9 West Butyltins
UD RM 9 West Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 West Dibutyltin ion 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 3.0E-04 2.8E-07 9.E-04 5.2E-08 2.E-04
UD RM 9 West Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 West PAHs
UD RM 9 West 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 9 West 2-Methylnaphthalene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 4.0E-03 4.6E-07 1.E-04 8.5E-08 2.E-05
UD RM 9 West Acenaphthene 3.4E+00 ug/kg -- 3.7E-07 -- 6.9E-08 -- 6.0E-02 8.7E-07 1.E-05 1.6E-07 3.E-06
UD RM 9 West Acenaphthylene 8.9E-01 ug/kg -- 9.8E-08 -- 1.8E-08 -- 6.0E-02 2.3E-07 4.E-06 4.2E-08 7.E-07
UD RM 9 West Anthracene 4.1E+00 ug/kg -- 4.5E-07 -- 8.3E-08 -- 3.0E-01 1.1E-06 4.E-06 1.9E-07 6.E-07
UD RM 9 West Benzo(a)anthracene 8.4E+00 ug/kg 7.3E-01 9.3E-07 7.E-07 1.7E-07 1.E-07 -- 2.2E-06 -- 4.0E-07 --
UD RM 9 West Benzo(a)pyrene 1.9E+00 ug/kg 7.3E+00 2.1E-07 2.E-06 3.8E-08 3.E-07 -- 4.9E-07 -- 9.0E-08 --
UD RM 9 West Benzo(b)fluoranthene 2.0E+00 ug/kg 7.3E-01 2.2E-07 2.E-07 4.0E-08 3.E-08 -- 5.1E-07 -- 9.4E-08 --
UD RM 9 West Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 9 West Benzo(g,h,i)perylene 7.1E-01 ug/kg -- 7.8E-08 -- 1.4E-08 -- 3.0E-02 1.8E-07 6.E-06 3.3E-08 1.E-06
UD RM 9 West Benzo(k)fluoranthene 1.0E+00 ug/kg 7.3E-02 1.1E-07 8.E-09 2.0E-08 1.E-09 -- 2.6E-07 -- 4.7E-08 --
UD RM 9 West Chrysene 1.2E+01 ug/kg 7.3E-03 1.3E-06 1.E-08 2.4E-07 2.E-09 -- 3.1E-06 -- 5.7E-07 --
UD RM 9 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 9 West Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 9 West Fluoranthene 2.9E+01 ug/kg -- 3.2E-06 -- 5.9E-07 -- 4.0E-02 7.5E-06 2.E-04 1.4E-06 3.E-05
UD RM 9 West Fluorene 5.2E+00 ug/kg -- 5.7E-07 -- 1.1E-07 -- 4.0E-02 1.3E-06 3.E-05 2.5E-07 6.E-06
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 9 West Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 9 West Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 9 West Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 9 West Phenanthrene 1.9E+01 ug/kg -- 2.1E-06 -- 3.8E-07 -- 3.0E-02 4.9E-06 2.E-04 9.0E-07 3.E-05
UD RM 9 West Pyrene 2.1E+01 ug/kg -- 2.3E-06 -- 4.2E-07 -- 3.0E-02 5.4E-06 2.E-04 9.9E-07 3.E-05
UD RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- 2.E-06 -- 4.E-07 -- -- -- -- --
UD RM 9 West Phthalates
UD RM 9 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 9 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 9 West Semivolatile Organic Compounds
UD RM 9 West Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 9 West Benzyl alcohol 1.8E+01 ug/kg -- 2.0E-06 -- 3.6E-07 -- 5.0E-01 4.6E-06 9.E-06 8.5E-07 2.E-06
UD RM 9 West Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 9 West Dibenzofuran 2.5E+00 ug/kg -- 2.8E-07 -- 5.1E-08 -- 4.0E-02 6.4E-07 2.E-05 1.2E-07 3.E-06
UD RM 9 West Hexachlorobenzene 8.4E-01 ug/kg 1.6E+00 9.2E-08 1.E-07 1.7E-08 3.E-08 8.0E-04 2.2E-07 3.E-04 4.0E-08 5.E-05
UD RM 9 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 9 West Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 9 West Phenols
UD RM 9 West 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 9 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 9 West Polychlorinated Biphenyls
UD RM 9 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 9 West Total PCB Congeners 4.6E+05 pg/g NA 5.1E-05 -- 9.3E-06 -- NA 1.2E-04 -- 2.2E-05 --
UD RM 9 West Total PCBs, Adjusted 4.5E+05 pg/g 2.0E+00 4.9E-05 1.E-04 9.0E-06 2.E-05 2.0E-05 1.2E-04 6.E+00 2.1E-05 1.E+00
UD RM 9 West Dioxin/Furan
UD RM 9 West Total Dioxin/Furan TEQ 2.7E+00 pg/g 1.3E+05 3.0E-10 4.E-05 5.5E-11 7.E-06 1.0E-09 7.0E-10 7.E-01 1.3E-10 1.E-01
UD RM 9 West Total PCB TEQ 3.9E+00 pg/g 1.3E+05 4.3E-10 6.E-05 7.8E-11 1.E-05 1.0E-09 9.9E-10 1.E+00 1.8E-10 2.E-01
UD RM 9 West Total TEQ -- pg/g -- -- 9.E-05 -- 2.E-05 -- -- 2.E+00 -- 3.E-01
UD RM 9 West Pesticides
UD RM 9 West Aldrin 3.7E-01 ug/kg 1.7E+01 4.1E-08 7.E-07 7.5E-09 1.E-07 3.0E-05 9.5E-08 3.E-03 1.7E-08 6.E-04
UD RM 9 West alpha-Hexachlorocyclohexane 1.5E-02 ug/kg 6.3E+00 1.7E-09 1.E-08 3.1E-10 2.E-09 8.0E-03 3.9E-09 5.E-07 7.2E-10 9.E-08
UD RM 9 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 9 West Dieldrin 1.1E+00 ug/kg 1.6E+01 1.2E-07 2.E-06 2.3E-08 4.E-07 5.0E-05 2.9E-07 6.E-03 5.3E-08 1.E-03
UD RM 9 West Endrin 5.5E-02 ug/kg -- 6.0E-09 -- 1.1E-09 -- 3.0E-04 1.4E-08 5.E-05 2.6E-09 9.E-06
UD RM 9 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 9 West gamma-Hexachlorocyclohexane 6.6E-02 ug/kg 1.1E+00 7.3E-09 8.E-09 1.3E-09 1.E-09 3.0E-04 1.7E-08 6.E-05 3.1E-09 1.E-05
UD RM 9 West Heptachlor 1.6E-02 ug/kg 4.5E+00 1.8E-09 8.E-09 3.3E-10 1.E-09 5.0E-04 4.2E-09 8.E-06 7.6E-10 2.E-06
UD RM 9 West Heptachlor epoxide 8.9E-02 ug/kg 9.1E+00 9.8E-09 9.E-08 1.8E-09 2.E-08 1.3E-05 2.3E-08 2.E-03 4.2E-09 3.E-04
UD RM 9 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 9 West Total Chlordanes 6.3E+00 ug/kg 3.5E-01 7.0E-07 2.E-07 1.3E-07 4.E-08 5.0E-04 1.6E-06 3.E-03 3.0E-07 6.E-04
UD RM 9 West Total DDD 5.8E+00 ug/kg 2.4E-01 6.4E-07 2.E-07 1.2E-07 3.E-08 5.0E-04 1.5E-06 3.E-03 2.8E-07 6.E-04
UD RM 9 West Total DDE 1.3E+01 ug/kg 3.4E-01 1.4E-06 5.E-07 2.6E-07 9.E-08 5.0E-04 3.3E-06 7.E-03 6.0E-07 1.E-03
UD RM 9 West Total DDT 2.3E+00 ug/kg 3.4E-01 2.5E-07 8.E-08 4.6E-08 2.E-08 5.0E-04 5.8E-07 1.E-03 1.1E-07 2.E-04
UD RM 9 West Total Endosulfan 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 6.0E-03 3.6E-07 6.E-05 6.6E-08 1.E-05

Exposure Point Total 2.E-04 4.E-05
UD RM 10 West Metals
UD RM 10 West Aluminum 5.3E+01 mg/kg -- 5.8E-03 -- 1.1E-03 -- 1.0E+00 1.4E-02 1.E-02 2.5E-03 2.E-03
UD RM 10 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 10 West Arsenic, inorganic 6.5E-02 mg/kg 1.5E+00 7.2E-06 1.E-05 1.3E-06 2.E-06 3.0E-04 1.7E-05 6.E-02 3.1E-06 1.E-02
UD RM 10 West Cadmium 4.0E-02 mg/kg -- 4.4E-06 -- 8.1E-07 -- 1.0E-03 1.0E-05 1.E-02 1.9E-06 2.E-03
UD RM 10 West Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
UD RM 10 West Copper 6.3E+00 mg/kg -- 6.9E-04 -- 1.3E-04 -- 4.0E-02 1.6E-03 4.E-02 3.0E-04 7.E-03
UD RM 10 West Lead 5.0E-02 mg/kg NL 5.5E-06 -- 1.0E-06 -- NL 1.3E-05 -- 2.4E-06 --
UD RM 10 West Manganese 4.0E+00 mg/kg -- 4.4E-04 -- 8.0E-05 -- 1.4E-01 1.0E-03 7.E-03 1.9E-04 1.E-03
UD RM 10 West Mercury 2.0E-02 mg/kg -- 2.2E-06 -- 4.1E-07 -- 1.0E-04 5.2E-06 5.E-02 9.6E-07 1.E-02
UD RM 10 West Nickel 1.5E-01 mg/kg -- 1.7E-05 -- 3.1E-06 -- 2.0E-02 3.9E-05 2.E-03 7.1E-06 4.E-04
UD RM 10 West Selenium 1.0E-01 mg/kg -- 1.1E-05 -- 2.0E-06 -- 5.0E-03 2.6E-05 5.E-03 4.7E-06 9.E-04
UD RM 10 West Silver 4.4E-02 mg/kg -- 4.8E-06 -- 8.8E-07 -- 5.0E-03 1.1E-05 2.E-03 2.1E-06 4.E-04
UD RM 10 West Thallium 9.0E-04 mg/kg -- 9.9E-08 -- 1.8E-08 -- 6.6E-05 2.3E-07 4.E-03 4.2E-08 6.E-04
UD RM 10 West Zinc 2.0E+01 mg/kg -- 2.2E-03 -- 4.0E-04 -- 3.0E-01 5.0E-03 2.E-02 9.2E-04 3.E-03
UD RM 10 West Butyltins
UD RM 10 West Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West PAHs
UD RM 10 West 1-Methylnaphthalene 9.0E-01 ug/kg 2.9E-02 9.9E-08 3.E-09 1.8E-08 5.E-10 7.0E-02 2.3E-07 3.E-06 4.2E-08 6.E-07
UD RM 10 West 2-Methylnaphthalene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-03 3.3E-07 8.E-05 6.1E-08 2.E-05
UD RM 10 West Acenaphthene 5.1E-01 ug/kg -- 5.6E-08 -- 1.0E-08 -- 6.0E-02 1.3E-07 2.E-06 2.4E-08 4.E-07
UD RM 10 West Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
UD RM 10 West Anthracene 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 3.0E-01 2.8E-07 9.E-07 5.2E-08 2.E-07
UD RM 10 West Benzo(a)anthracene 2.5E+00 ug/kg 7.3E-01 2.8E-07 2.E-07 5.1E-08 4.E-08 -- 6.4E-07 -- 1.2E-07 --
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 10 West Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 10 West Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 10 West Benzo(e)pyrene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-02 3.3E-07 1.E-05 6.1E-08 2.E-06
UD RM 10 West Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 10 West Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
UD RM 10 West Chrysene 4.1E+00 ug/kg 7.3E-03 4.5E-07 3.E-09 8.3E-08 6.E-10 -- 1.1E-06 -- 1.9E-07 --
UD RM 10 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 10 West Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
UD RM 10 West Fluoranthene 8.5E+00 ug/kg -- 9.4E-07 -- 1.7E-07 -- 4.0E-02 2.2E-06 5.E-05 4.0E-07 1.E-05
UD RM 10 West Fluorene 7.6E-01 ug/kg -- 8.4E-08 -- 1.5E-08 -- 4.0E-02 2.0E-07 5.E-06 3.6E-08 9.E-07
UD RM 10 West Indeno(1,2,3-cd)pyrene 1.9E-01 ug/kg 7.3E-01 2.1E-08 2.E-08 3.8E-09 3.E-09 -- 4.9E-08 -- 9.0E-09 --
UD RM 10 West Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 10 West Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 10 West Phenanthrene 3.8E+00 ug/kg -- 4.2E-07 -- 7.7E-08 -- 3.0E-02 9.8E-07 3.E-05 1.8E-07 6.E-06
UD RM 10 West Pyrene 7.4E+00 ug/kg -- 8.2E-07 -- 1.5E-07 -- 3.0E-02 1.9E-06 6.E-05 3.5E-07 1.E-05
UD RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 4.E-08 -- -- -- -- --
UD RM 10 West Phthalates
UD RM 10 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 10 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 10 West Semivolatile Organic Compounds
UD RM 10 West Benzoic acid 2.5E+03 ug/kg -- 2.8E-04 -- 5.1E-05 -- 4.0E+00 6.4E-04 2.E-04 1.2E-04 3.E-05
UD RM 10 West Benzyl alcohol ND ug/kg -- ND ND ND ND 5.0E-01 ND ND ND ND
UD RM 10 West Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 10 West Dibenzofuran 5.5E-01 ug/kg -- 6.1E-08 -- 1.1E-08 -- 4.0E-02 1.4E-07 4.E-06 2.6E-08 6.E-07
UD RM 10 West Hexachlorobenzene 4.4E-01 ug/kg 1.6E+00 4.8E-08 8.E-08 8.8E-09 1.E-08 8.0E-04 1.1E-07 1.E-04 2.1E-08 3.E-05
UD RM 10 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 10 West Nitrobenzene 8.3E+01 ug/kg -- 9.1E-06 -- 1.7E-06 -- 2.0E-03 2.1E-05 1.E-02 3.9E-06 2.E-03
UD RM 10 West Phenols
UD RM 10 West 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 10 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 10 West Polychlorinated Biphenyls
UD RM 10 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 10 West Total PCB Congeners 8.5E+04 pg/g NA 9.4E-06 -- 1.7E-06 -- NA 2.2E-05 -- 4.0E-06 --
UD RM 10 West Total PCBs, Adjusted 7.8E+04 pg/g 2.0E+00 8.6E-06 2.E-05 1.6E-06 3.E-06 2.0E-05 2.0E-05 1.E+00 3.7E-06 2.E-01
UD RM 10 West Dioxin/Furan
UD RM 10 West Total Dioxin/Furan TEQ 3.9E-01 pg/g 1.3E+05 4.3E-11 6.E-06 7.8E-12 1.E-06 1.0E-09 9.9E-11 1.E-01 1.8E-11 2.E-02
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 10 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 7.6E-11 1.E-05 1.4E-11 2.E-06 1.0E-09 1.8E-10 2.E-01 3.3E-11 3.E-02
UD RM 10 West Total TEQ -- pg/g -- -- 2.E-05 -- 3.E-06 -- -- 3.E-01 -- 5.E-02
UD RM 10 West Pesticides
UD RM 10 West Aldrin 1.3E-01 ug/kg 1.7E+01 1.5E-08 2.E-07 2.7E-09 5.E-08 3.0E-05 3.4E-08 1.E-03 6.2E-09 2.E-04
UD RM 10 West alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 10 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 10 West Dieldrin 3.4E-01 ug/kg 1.6E+01 3.7E-08 6.E-07 6.8E-09 1.E-07 5.0E-05 8.7E-08 2.E-03 1.6E-08 3.E-04
UD RM 10 West Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 10 West Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
UD RM 10 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 10 West Total Chlordanes 1.6E+00 ug/kg 3.5E-01 1.8E-07 6.E-08 3.3E-08 1.E-08 5.0E-04 4.1E-07 8.E-04 7.6E-08 2.E-04
UD RM 10 West Total DDD 1.7E+00 ug/kg 2.4E-01 1.9E-07 5.E-08 3.5E-08 8.E-09 5.0E-04 4.4E-07 9.E-04 8.2E-08 2.E-04
UD RM 10 West Total DDE 5.3E+00 ug/kg 3.4E-01 5.8E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.4E-06 3.E-03 2.5E-07 5.E-04
UD RM 10 West Total DDT 4.6E-01 ug/kg 3.4E-01 5.1E-08 2.E-08 9.4E-09 3.E-09 5.0E-04 1.2E-07 2.E-04 2.2E-08 4.E-05
UD RM 10 West Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 4.E-05 8.E-06
UD RM 11 East Metals
UD RM 11 East Aluminum 2.0E+02 mg/kg -- 2.1E-02 -- 3.9E-03 -- 1.0E+00 5.0E-02 5.E-02 9.2E-03 9.E-03
UD RM 11 East Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 11 East Arsenic, inorganic 7.7E-02 mg/kg 1.5E+00 8.5E-06 1.E-05 1.6E-06 2.E-06 3.0E-04 2.0E-05 7.E-02 3.6E-06 1.E-02
UD RM 11 East Cadmium 7.8E-02 mg/kg -- 8.6E-06 -- 1.6E-06 -- 1.0E-03 2.0E-05 2.E-02 3.7E-06 4.E-03
UD RM 11 East Chromium 7.0E-01 mg/kg -- 7.7E-05 -- 1.4E-05 -- 1.5E+00 1.8E-04 1.E-04 3.3E-05 2.E-05
UD RM 11 East Copper 6.6E+00 mg/kg -- 7.2E-04 -- 1.3E-04 -- 4.0E-02 1.7E-03 4.E-02 3.1E-04 8.E-03
UD RM 11 East Lead 1.8E-01 mg/kg NL 2.0E-05 -- 3.7E-06 -- NL 4.7E-05 -- 8.7E-06 --
UD RM 11 East Manganese 7.5E+00 mg/kg -- 8.3E-04 -- 1.5E-04 -- 1.4E-01 1.9E-03 1.E-02 3.5E-04 3.E-03
UD RM 11 East Mercury 2.6E-02 mg/kg -- 2.9E-06 -- 5.3E-07 -- 1.0E-04 6.8E-06 7.E-02 1.2E-06 1.E-02
UD RM 11 East Nickel 3.2E-01 mg/kg -- 3.6E-05 -- 6.5E-06 -- 2.0E-02 8.3E-05 4.E-03 1.5E-05 8.E-04
UD RM 11 East Selenium 1.4E-01 mg/kg -- 1.5E-05 -- 2.8E-06 -- 5.0E-03 3.6E-05 7.E-03 6.6E-06 1.E-03
UD RM 11 East Silver 5.6E-02 mg/kg -- 6.2E-06 -- 1.1E-06 -- 5.0E-03 1.5E-05 3.E-03 2.7E-06 5.E-04
UD RM 11 East Thallium 1.1E-03 mg/kg -- 1.2E-07 -- 2.2E-08 -- 6.6E-05 2.8E-07 4.E-03 5.2E-08 8.E-04
UD RM 11 East Zinc 2.6E+01 mg/kg -- 2.8E-03 -- 5.2E-04 -- 3.0E-01 6.6E-03 2.E-02 1.2E-03 4.E-03
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 11 East Butyltins
UD RM 11 East Butyltin ion 2.1E+00 ug/kg -- 2.3E-07 -- 4.2E-08 -- 3.0E-04 5.4E-07 2.E-03 9.9E-08 3.E-04
UD RM 11 East Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 East Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 East PAHs
UD RM 11 East 1-Methylnaphthalene 9.3E-01 ug/kg 2.9E-02 1.0E-07 3.E-09 1.9E-08 5.E-10 7.0E-02 2.4E-07 3.E-06 4.4E-08 6.E-07
UD RM 11 East 2-Methylnaphthalene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-03 3.3E-07 8.E-05 6.1E-08 2.E-05
UD RM 11 East Acenaphthene 3.0E-01 ug/kg -- 3.3E-08 -- 6.1E-09 -- 6.0E-02 7.7E-08 1.E-06 1.4E-08 2.E-07
UD RM 11 East Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
UD RM 11 East Anthracene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-01 3.1E-07 1.E-06 5.7E-08 2.E-07
UD RM 11 East Benzo(a)anthracene 1.9E+00 ug/kg 7.3E-01 2.1E-07 2.E-07 3.8E-08 3.E-08 -- 4.9E-07 -- 9.0E-08 --
UD RM 11 East Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 11 East Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 11 East Benzo(e)pyrene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-02 3.1E-07 1.E-05 5.7E-08 2.E-06
UD RM 11 East Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 11 East Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
UD RM 11 East Chrysene 3.8E+00 ug/kg 7.3E-03 4.2E-07 3.E-09 7.7E-08 6.E-10 -- 9.8E-07 -- 1.8E-07 --
UD RM 11 East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 11 East Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
UD RM 11 East Fluoranthene 5.5E+00 ug/kg -- 6.1E-07 -- 1.1E-07 -- 4.0E-02 1.4E-06 4.E-05 2.6E-07 6.E-06
UD RM 11 East Fluorene 6.3E-01 ug/kg -- 6.9E-08 -- 1.3E-08 -- 4.0E-02 1.6E-07 4.E-06 3.0E-08 7.E-07
UD RM 11 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 11 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 11 East Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 11 East Phenanthrene 2.7E+00 ug/kg -- 3.0E-07 -- 5.5E-08 -- 3.0E-02 6.9E-07 2.E-05 1.3E-07 4.E-06
UD RM 11 East Pyrene 5.5E+00 ug/kg -- 6.1E-07 -- 1.1E-07 -- 3.0E-02 1.4E-06 5.E-05 2.6E-07 9.E-06
UD RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 3.E-08 -- -- -- -- --
UD RM 11 East Phthalates
UD RM 11 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 11 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 11 East Semivolatile Organic Compounds
UD RM 11 East Benzoic acid 4.0E+03 ug/kg -- 4.4E-04 -- 8.1E-05 -- 4.0E+00 1.0E-03 3.E-04 1.9E-04 5.E-05
UD RM 11 East Benzyl alcohol 2.3E+01 ug/kg -- 2.5E-06 -- 4.6E-07 -- 5.0E-01 5.9E-06 1.E-05 1.1E-06 2.E-06
UD RM 11 East Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 11 East Dibenzofuran 5.1E-01 ug/kg -- 5.6E-08 -- 1.0E-08 -- 4.0E-02 1.3E-07 3.E-06 2.4E-08 6.E-07
UD RM 11 East Hexachlorobenzene 5.5E-01 ug/kg 1.6E+00 6.0E-08 1.E-07 1.1E-08 2.E-08 8.0E-04 1.4E-07 2.E-04 2.6E-08 3.E-05
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 11 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 11 East Nitrobenzene 7.8E+01 ug/kg -- 8.6E-06 -- 1.6E-06 -- 2.0E-03 2.0E-05 1.E-02 3.7E-06 2.E-03
UD RM 11 East Phenols
UD RM 11 East 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 11 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 11 East Polychlorinated Biphenyls
UD RM 11 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 11 East Total PCB Congeners 8.6E+05 pg/g NA 9.4E-05 -- 1.7E-05 -- NA 2.2E-04 -- 4.0E-05 --
UD RM 11 East Total PCBs, Adjusted 8.4E+05 pg/g 2.0E+00 9.2E-05 2.E-04 1.7E-05 3.E-05 2.0E-05 2.2E-04 1.E+01 4.0E-05 2.E+00
UD RM 11 East Dioxin/Furan
UD RM 11 East Total Dioxin/Furan TEQ 5.3E-01 pg/g 1.3E+05 5.8E-11 8.E-06 1.1E-11 1.E-06 1.0E-09 1.4E-10 1.E-01 2.5E-11 2.E-02
UD RM 11 East Total PCB TEQ 1.7E+00 pg/g 1.3E+05 1.9E-10 2.E-05 3.5E-11 5.E-06 1.0E-09 4.4E-10 4.E-01 8.1E-11 8.E-02
UD RM 11 East Total TEQ -- pg/g -- -- 3.E-05 -- 6.E-06 -- -- 6.E-01 -- 1.E-01
UD RM 11 East Pesticides
UD RM 11 East Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
UD RM 11 East alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 11 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 11 East Dieldrin 4.5E-01 ug/kg 1.6E+01 5.0E-08 8.E-07 9.1E-09 1.E-07 5.0E-05 1.2E-07 2.E-03 2.1E-08 4.E-04
UD RM 11 East Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 East gamma-Hexachlorocyclohexane 2.6E-02 ug/kg 1.1E+00 2.8E-09 3.E-09 5.2E-10 6.E-10 3.0E-04 6.6E-09 2.E-05 1.2E-09 4.E-06
UD RM 11 East Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 11 East Heptachlor epoxide 3.3E-02 ug/kg 9.1E+00 3.6E-09 3.E-08 6.7E-10 6.E-09 1.3E-05 8.5E-09 7.E-04 1.6E-09 1.E-04
UD RM 11 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 11 East Total Chlordanes 1.8E+00 ug/kg 3.5E-01 2.0E-07 7.E-08 3.7E-08 1.E-08 5.0E-04 4.7E-07 9.E-04 8.7E-08 2.E-04
UD RM 11 East Total DDD 1.7E+00 ug/kg 2.4E-01 1.9E-07 5.E-08 3.5E-08 8.E-09 5.0E-04 4.4E-07 9.E-04 8.1E-08 2.E-04
UD RM 11 East Total DDE 5.4E+00 ug/kg 3.4E-01 5.9E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.4E-06 3.E-03 2.5E-07 5.E-04
UD RM 11 East Total DDT 7.6E-01 ug/kg 3.4E-01 8.4E-08 3.E-08 1.5E-08 5.E-09 5.0E-04 2.0E-07 4.E-04 3.6E-08 7.E-05
UD RM 11 East Total Endosulfan 4.5E-01 ug/kg -- 5.0E-08 -- 9.2E-09 -- 6.0E-03 1.2E-07 2.E-05 2.1E-08 4.E-06

Exposure Point Total 2.E-04 4.E-05
UD RM 11 West Metals
UD RM 11 West Aluminum 1.5E+02 mg/kg -- 1.6E-02 -- 3.0E-03 -- 1.0E+00 3.8E-02 4.E-02 6.9E-03 7.E-03
UD RM 11 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 11 West Arsenic, inorganic 6.2E-02 mg/kg 1.5E+00 6.8E-06 1.E-05 1.2E-06 2.E-06 3.0E-04 1.6E-05 5.E-02 2.9E-06 1.E-02
UD RM 11 West Cadmium 3.5E-02 mg/kg -- 3.9E-06 -- 7.1E-07 -- 1.0E-03 9.0E-06 9.E-03 1.7E-06 2.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 46 of 64



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 11 West Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
UD RM 11 West Copper 4.6E+00 mg/kg -- 5.0E-04 -- 9.2E-05 -- 4.0E-02 1.2E-03 3.E-02 2.2E-04 5.E-03
UD RM 11 West Lead 7.0E-02 mg/kg NL 7.7E-06 -- 1.4E-06 -- NL 1.8E-05 -- 3.3E-06 --
UD RM 11 West Manganese 7.8E+00 mg/kg -- 8.6E-04 -- 1.6E-04 -- 1.4E-01 2.0E-03 1.E-02 3.7E-04 3.E-03
UD RM 11 West Mercury 2.0E-02 mg/kg -- 2.2E-06 -- 4.0E-07 -- 1.0E-04 5.1E-06 5.E-02 9.4E-07 9.E-03
UD RM 11 West Nickel 2.5E-01 mg/kg -- 2.8E-05 -- 5.1E-06 -- 2.0E-02 6.4E-05 3.E-03 1.2E-05 6.E-04
UD RM 11 West Selenium 1.4E-01 mg/kg -- 1.5E-05 -- 2.8E-06 -- 5.0E-03 3.6E-05 7.E-03 6.6E-06 1.E-03
UD RM 11 West Silver 4.4E-02 mg/kg -- 4.8E-06 -- 8.8E-07 -- 5.0E-03 1.1E-05 2.E-03 2.1E-06 4.E-04
UD RM 11 West Thallium 1.0E-03 mg/kg -- 1.1E-07 -- 2.0E-08 -- 6.6E-05 2.6E-07 4.E-03 4.7E-08 7.E-04
UD RM 11 West Zinc 2.8E+01 mg/kg -- 3.1E-03 -- 5.6E-04 -- 3.0E-01 7.1E-03 2.E-02 1.3E-03 4.E-03
UD RM 11 West Butyltins
UD RM 11 West Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 West Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 West Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 West PAHs
UD RM 11 West 1-Methylnaphthalene ND ug/kg 2.9E-02 ND ND ND ND 7.0E-02 ND ND ND ND
UD RM 11 West 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
UD RM 11 West Acenaphthene 4.0E-01 ug/kg -- 4.4E-08 -- 8.1E-09 -- 6.0E-02 1.0E-07 2.E-06 1.9E-08 3.E-07
UD RM 11 West Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
UD RM 11 West Anthracene 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 3.0E-01 3.6E-07 1.E-06 6.6E-08 2.E-07
UD RM 11 West Benzo(a)anthracene 2.1E+00 ug/kg 7.3E-01 2.3E-07 2.E-07 4.2E-08 3.E-08 -- 5.4E-07 -- 9.9E-08 --
UD RM 11 West Benzo(a)pyrene 3.2E-01 ug/kg 7.3E+00 3.5E-08 3.E-07 6.5E-09 5.E-08 -- 8.2E-08 -- 1.5E-08 --
UD RM 11 West Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 11 West Benzo(e)pyrene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-02 3.1E-07 1.E-05 5.7E-08 2.E-06
UD RM 11 West Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 11 West Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
UD RM 11 West Chrysene 3.2E+00 ug/kg 7.3E-03 3.5E-07 3.E-09 6.5E-08 5.E-10 -- 8.2E-07 -- 1.5E-07 --
UD RM 11 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 11 West Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
UD RM 11 West Fluoranthene 5.6E+00 ug/kg -- 6.2E-07 -- 1.1E-07 -- 4.0E-02 1.4E-06 4.E-05 2.6E-07 7.E-06
UD RM 11 West Fluorene 8.2E-01 ug/kg -- 9.0E-08 -- 1.7E-08 -- 4.0E-02 2.1E-07 5.E-06 3.9E-08 1.E-06
UD RM 11 West Indeno(1,2,3-cd)pyrene 1.5E-01 ug/kg 7.3E-01 1.7E-08 1.E-08 3.0E-09 2.E-09 -- 3.9E-08 -- 7.1E-09 --
UD RM 11 West Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 11 West Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 11 West Phenanthrene 3.6E+00 ug/kg -- 4.0E-07 -- 7.3E-08 -- 3.0E-02 9.3E-07 3.E-05 1.7E-07 6.E-06
UD RM 11 West Pyrene 4.9E+00 ug/kg -- 5.4E-07 -- 9.9E-08 -- 3.0E-02 1.3E-06 4.E-05 2.3E-07 8.E-06
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- 4.E-07 -- 8.E-08 -- -- -- -- --
UD RM 11 West Phthalates
UD RM 11 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 11 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 11 West Semivolatile Organic Compounds
UD RM 11 West Benzoic acid 5.2E+03 ug/kg -- 5.7E-04 -- 1.1E-04 -- 4.0E+00 1.3E-03 3.E-04 2.5E-04 6.E-05
UD RM 11 West Benzyl alcohol 2.3E+01 ug/kg -- 2.5E-06 -- 4.6E-07 -- 5.0E-01 5.9E-06 1.E-05 1.1E-06 2.E-06
UD RM 11 West Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 11 West Dibenzofuran 6.1E-01 ug/kg -- 6.7E-08 -- 1.2E-08 -- 4.0E-02 1.6E-07 4.E-06 2.9E-08 7.E-07
UD RM 11 West Hexachlorobenzene 6.7E-01 ug/kg 1.6E+00 7.4E-08 1.E-07 1.4E-08 2.E-08 8.0E-04 1.7E-07 2.E-04 3.2E-08 4.E-05
UD RM 11 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 11 West Nitrobenzene 2.3E+02 ug/kg -- 2.5E-05 -- 4.6E-06 -- 2.0E-03 5.9E-05 3.E-02 1.1E-05 5.E-03
UD RM 11 West Phenols
UD RM 11 West 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 11 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 11 West Polychlorinated Biphenyls
UD RM 11 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 11 West Total PCB Congeners 3.9E+04 pg/g NA 4.3E-06 -- 7.9E-07 -- NA 1.0E-05 -- 1.8E-06 --
UD RM 11 West Total PCBs, Adjusted 3.6E+04 pg/g 2.0E+00 3.9E-06 8.E-06 7.2E-07 1.E-06 2.0E-05 9.1E-06 5.E-01 1.7E-06 8.E-02
UD RM 11 West Dioxin/Furan
UD RM 11 West Total Dioxin/Furan TEQ 5.8E-01 pg/g 1.3E+05 6.4E-11 8.E-06 1.2E-11 2.E-06 1.0E-09 1.5E-10 1.E-01 2.7E-11 3.E-02
UD RM 11 West Total PCB TEQ 4.9E-01 pg/g 1.3E+05 5.4E-11 7.E-06 9.9E-12 1.E-06 1.0E-09 1.3E-10 1.E-01 2.3E-11 2.E-02
UD RM 11 West Total TEQ -- pg/g -- -- 2.E-05 -- 3.E-06 -- -- 3.E-01 -- 5.E-02
UD RM 11 West Pesticides
UD RM 11 West Aldrin 1.3E-01 ug/kg 1.7E+01 1.4E-08 2.E-07 2.6E-09 4.E-08 3.0E-05 3.3E-08 1.E-03 6.1E-09 2.E-04
UD RM 11 West alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 11 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 11 West Dieldrin 5.0E-01 ug/kg 1.6E+01 5.5E-08 9.E-07 1.0E-08 2.E-07 5.0E-05 1.3E-07 3.E-03 2.3E-08 5.E-04
UD RM 11 West Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 West gamma-Hexachlorocyclohexane 1.8E-02 ug/kg 1.1E+00 2.0E-09 2.E-09 3.6E-10 4.E-10 3.0E-04 4.6E-09 2.E-05 8.5E-10 3.E-06
UD RM 11 West Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 11 West Heptachlor epoxide 4.7E-02 ug/kg 9.1E+00 5.2E-09 5.E-08 9.5E-10 9.E-09 1.3E-05 1.2E-08 9.E-04 2.2E-09 2.E-04
UD RM 11 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 11 West Total Chlordanes 2.0E+00 ug/kg 3.5E-01 2.2E-07 8.E-08 4.0E-08 1.E-08 5.0E-04 5.1E-07 1.E-03 9.4E-08 2.E-04
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 11 West Total DDD 1.6E+00 ug/kg 2.4E-01 1.8E-07 4.E-08 3.3E-08 8.E-09 5.0E-04 4.2E-07 8.E-04 7.7E-08 2.E-04
UD RM 11 West Total DDE 6.0E+00 ug/kg 3.4E-01 6.7E-07 2.E-07 1.2E-07 4.E-08 5.0E-04 1.6E-06 3.E-03 2.8E-07 6.E-04
UD RM 11 West Total DDT 9.8E-01 ug/kg 3.4E-01 1.1E-07 4.E-08 2.0E-08 7.E-09 5.0E-04 2.5E-07 5.E-04 4.6E-08 9.E-05
UD RM 11 West Total Endosulfan 2.4E-01 ug/kg -- 2.7E-08 -- 4.9E-09 -- 6.0E-03 6.3E-08 1.E-05 1.2E-08 2.E-06

Exposure Point Total 4.E-05 6.E-06
UD RM 12  East Metals
UD RM 12  East Aluminum 1.1E+02 mg/kg -- 1.2E-02 -- 2.2E-03 -- 1.0E+00 2.8E-02 3.E-02 5.1E-03 5.E-03
UD RM 12  East Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 12  East Arsenic, inorganic 8.0E-02 mg/kg 1.5E+00 8.8E-06 1.E-05 1.6E-06 2.E-06 3.0E-04 2.1E-05 7.E-02 3.8E-06 1.E-02
UD RM 12  East Cadmium 5.3E-02 mg/kg -- 5.8E-06 -- 1.1E-06 -- 1.0E-03 1.4E-05 1.E-02 2.5E-06 2.E-03
UD RM 12  East Chromium 7.0E-01 mg/kg -- 7.7E-05 -- 1.4E-05 -- 1.5E+00 1.8E-04 1.E-04 3.3E-05 2.E-05
UD RM 12  East Copper 7.0E+00 mg/kg -- 7.7E-04 -- 1.4E-04 -- 4.0E-02 1.8E-03 4.E-02 3.3E-04 8.E-03
UD RM 12  East Lead 1.8E-01 mg/kg NL 2.0E-05 -- 3.7E-06 -- NL 4.7E-05 -- 8.7E-06 --
UD RM 12  East Manganese 6.5E+00 mg/kg -- 7.2E-04 -- 1.3E-04 -- 1.4E-01 1.7E-03 1.E-02 3.1E-04 2.E-03
UD RM 12  East Mercury 2.5E-02 mg/kg -- 2.7E-06 -- 5.0E-07 -- 1.0E-04 6.3E-06 6.E-02 1.2E-06 1.E-02
UD RM 12  East Nickel 2.2E-01 mg/kg -- 2.4E-05 -- 4.4E-06 -- 2.0E-02 5.6E-05 3.E-03 1.0E-05 5.E-04
UD RM 12  East Selenium 1.4E-01 mg/kg -- 1.5E-05 -- 2.8E-06 -- 5.0E-03 3.6E-05 7.E-03 6.6E-06 1.E-03
UD RM 12  East Silver 6.4E-02 mg/kg -- 7.0E-06 -- 1.3E-06 -- 5.0E-03 1.6E-05 3.E-03 3.0E-06 6.E-04
UD RM 12  East Thallium 1.1E-03 mg/kg -- 1.2E-07 -- 2.2E-08 -- 6.6E-05 2.8E-07 4.E-03 5.2E-08 8.E-04
UD RM 12  East Zinc 3.0E+01 mg/kg -- 3.4E-03 -- 6.1E-04 -- 3.0E-01 7.8E-03 3.E-02 1.4E-03 5.E-03
UD RM 12  East Butyltins
UD RM 12  East Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 12  East Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 12  East Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 12  East PAHs
UD RM 12  East 1-Methylnaphthalene 8.1E-01 ug/kg 2.9E-02 8.9E-08 3.E-09 1.6E-08 5.E-10 7.0E-02 2.1E-07 3.E-06 3.8E-08 5.E-07
UD RM 12  East 2-Methylnaphthalene 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 4.0E-03 4.4E-07 1.E-04 8.0E-08 2.E-05
UD RM 12  East Acenaphthene 7.3E-01 ug/kg -- 8.0E-08 -- 1.5E-08 -- 6.0E-02 1.9E-07 3.E-06 3.4E-08 6.E-07
UD RM 12  East Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
UD RM 12  East Anthracene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 3.0E-01 4.6E-07 2.E-06 8.5E-08 3.E-07
UD RM 12  East Benzo(a)anthracene 2.6E+00 ug/kg 7.3E-01 2.9E-07 2.E-07 5.3E-08 4.E-08 -- 6.7E-07 -- 1.2E-07 --
UD RM 12  East Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 12  East Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 12  East Benzo(e)pyrene 2.3E+00 ug/kg -- 2.5E-07 -- 4.6E-08 -- 3.0E-02 5.9E-07 2.E-05 1.1E-07 4.E-06
UD RM 12  East Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 12  East Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 12  East Chrysene 6.3E+00 ug/kg 7.3E-03 6.9E-07 5.E-09 1.3E-07 9.E-10 -- 1.6E-06 -- 3.0E-07 --
UD RM 12  East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 12  East Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
UD RM 12  East Fluoranthene 7.8E+00 ug/kg -- 8.6E-07 -- 1.6E-07 -- 4.0E-02 2.0E-06 5.E-05 3.7E-07 9.E-06
UD RM 12  East Fluorene 9.6E-01 ug/kg -- 1.1E-07 -- 1.9E-08 -- 4.0E-02 2.5E-07 6.E-06 4.5E-08 1.E-06
UD RM 12  East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 12  East Naphthalene 7.8E+01 ug/kg -- 8.6E-06 -- 1.6E-06 -- 2.0E-02 2.0E-05 1.E-03 3.7E-06 2.E-04
UD RM 12  East Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 12  East Phenanthrene 4.2E+00 ug/kg -- 4.6E-07 -- 8.5E-08 -- 3.0E-02 1.1E-06 4.E-05 2.0E-07 7.E-06
UD RM 12  East Pyrene 8.9E+00 ug/kg -- 9.8E-07 -- 1.8E-07 -- 3.0E-02 2.3E-06 8.E-05 4.2E-07 1.E-05
UD RM 12  East Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 4.E-08 -- -- -- -- --
UD RM 12  East Phthalates
UD RM 12  East Bis(2-ethylhexyl) phthalate 1.5E+02 ug/kg 1.4E-02 1.7E-05 2.E-07 3.0E-06 4.E-08 2.0E-02 3.9E-05 2.E-03 7.1E-06 4.E-04
UD RM 12  East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 12  East Semivolatile Organic Compounds
UD RM 12  East Benzoic acid 3.4E+03 ug/kg -- 3.7E-04 -- 6.9E-05 -- 4.0E+00 8.7E-04 2.E-04 1.6E-04 4.E-05
UD RM 12  East Benzyl alcohol ND ug/kg -- ND ND ND ND 5.0E-01 ND ND ND ND
UD RM 12  East Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 12  East Dibenzofuran 6.3E-01 ug/kg -- 6.9E-08 -- 1.3E-08 -- 4.0E-02 1.6E-07 4.E-06 3.0E-08 7.E-07
UD RM 12  East Hexachlorobenzene 7.8E-01 ug/kg 1.6E+00 8.6E-08 1.E-07 1.6E-08 3.E-08 8.0E-04 2.0E-07 3.E-04 3.7E-08 5.E-05
UD RM 12  East Hexachlorobutadiene 4.0E-03 ug/kg 7.8E-02 4.4E-10 3.E-11 8.1E-11 6.E-12 1.0E-03 1.0E-09 1.E-06 1.9E-10 2.E-07
UD RM 12  East Nitrobenzene 1.7E+02 ug/kg -- 1.9E-05 -- 3.4E-06 -- 2.0E-03 4.4E-05 2.E-02 8.0E-06 4.E-03
UD RM 12  East Phenols
UD RM 12  East 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 12  East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 12  East Polychlorinated Biphenyls
UD RM 12  East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 12  East Total PCB Congeners 1.4E+05 pg/g NA 1.6E-05 -- 2.8E-06 -- NA 3.6E-05 -- 6.6E-06 --
UD RM 12  East Total PCBs, Adjusted 1.4E+05 pg/g 2.0E+00 1.5E-05 3.E-05 2.7E-06 5.E-06 2.0E-05 3.5E-05 2.E+00 6.4E-06 3.E-01
UD RM 12  East Dioxin/Furan
UD RM 12  East Total Dioxin/Furan TEQ 6.8E-01 pg/g 1.3E+05 7.4E-11 1.E-05 1.4E-11 2.E-06 1.0E-09 1.7E-10 2.E-01 3.2E-11 3.E-02
UD RM 12  East Total PCB TEQ 9.2E-01 pg/g 1.3E+05 1.0E-10 1.E-05 1.9E-11 2.E-06 1.0E-09 2.4E-10 2.E-01 4.3E-11 4.E-02
UD RM 12  East Total TEQ -- pg/g -- -- 2.E-05 -- 4.E-06 -- -- 4.E-01 -- 8.E-02
UD RM 12  East Pesticides
UD RM 12  East Aldrin 1.1E-01 ug/kg 1.7E+01 1.2E-08 2.E-07 2.2E-09 4.E-08 3.0E-05 2.8E-08 9.E-04 5.2E-09 2.E-04
UD RM 12  East alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD RM 12  East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 12  East Dieldrin 6.1E-01 ug/kg 1.6E+01 6.7E-08 1.E-06 1.2E-08 2.E-07 5.0E-05 1.6E-07 3.E-03 2.9E-08 6.E-04
UD RM 12  East Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 12  East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 12  East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 12  East gamma-Hexachlorocyclohexane 3.6E-02 ug/kg 1.1E+00 3.9E-09 4.E-09 7.2E-10 8.E-10 3.0E-04 9.2E-09 3.E-05 1.7E-09 6.E-06
UD RM 12  East Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 12  East Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
UD RM 12  East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 12  East Total Chlordanes 2.5E+00 ug/kg 3.5E-01 2.8E-07 1.E-07 5.1E-08 2.E-08 5.0E-04 6.5E-07 1.E-03 1.2E-07 2.E-04
UD RM 12  East Total DDD 2.0E+00 ug/kg 2.4E-01 2.2E-07 5.E-08 4.0E-08 1.E-08 5.0E-04 5.2E-07 1.E-03 9.4E-08 2.E-04
UD RM 12  East Total DDE 6.3E+00 ug/kg 3.4E-01 6.9E-07 2.E-07 1.3E-07 4.E-08 5.0E-04 1.6E-06 3.E-03 3.0E-07 6.E-04
UD RM 12  East Total DDT 1.1E+00 ug/kg 3.4E-01 1.2E-07 4.E-08 2.1E-08 7.E-09 5.0E-04 2.7E-07 5.E-04 5.0E-08 1.E-04
UD RM 12  East Total Endosulfan 4.4E-01 ug/kg -- 4.8E-08 -- 8.8E-09 -- 6.0E-03 1.1E-07 2.E-05 2.1E-08 3.E-06

Exposure Point Total 7.E-05 1.E-05
UD Study Area Wide Metals
UD Study Area Wide Aluminum 1.0E+02 mg/kg -- 1.1E-02 -- 2.1E-03 -- 1.0E+00 2.7E-02 3.E-02 4.9E-03 5.E-03
UD Study Area Wide Antimony 1.7E-03 mg/kg -- 1.9E-07 -- 3.4E-08 -- 4.0E-04 4.3E-07 1.E-03 7.9E-08 2.E-04
UD Study Area Wide Arsenic, inorganic 9.4E-02 mg/kg 1.5E+00 1.0E-05 2.E-05 1.9E-06 3.E-06 3.0E-04 2.4E-05 8.E-02 4.4E-06 1.E-02
UD Study Area Wide Cadmium 1.1E-01 mg/kg -- 1.3E-05 -- 2.3E-06 -- 1.0E-03 2.9E-05 3.E-02 5.4E-06 5.E-03
UD Study Area Wide Chromium 6.6E-01 mg/kg -- 7.3E-05 -- 1.3E-05 -- 1.5E+00 1.7E-04 1.E-04 3.1E-05 2.E-05
UD Study Area Wide Copper 9.6E+00 mg/kg -- 1.1E-03 -- 1.9E-04 -- 4.0E-02 2.5E-03 6.E-02 4.5E-04 1.E-02
UD Study Area Wide Lead 1.3E-01 mg/kg NL 1.5E-05 -- 2.7E-06 -- NL 3.4E-05 -- 6.3E-06 --
UD Study Area Wide Manganese 6.9E+00 mg/kg -- 7.6E-04 -- 1.4E-04 -- 1.4E-01 1.8E-03 1.E-02 3.2E-04 2.E-03
UD Study Area Wide Mercury 1.5E-02 mg/kg -- 1.6E-06 -- 3.0E-07 -- 1.0E-04 3.8E-06 4.E-02 7.0E-07 7.E-03
UD Study Area Wide Nickel 3.2E-01 mg/kg -- 3.6E-05 -- 6.5E-06 -- 2.0E-02 8.3E-05 4.E-03 1.5E-05 8.E-04
UD Study Area Wide Selenium 1.6E-01 mg/kg -- 1.7E-05 -- 3.1E-06 -- 5.0E-03 4.0E-05 8.E-03 7.3E-06 1.E-03
UD Study Area Wide Silver 5.7E-02 mg/kg -- 6.3E-06 -- 1.1E-06 -- 5.0E-03 1.5E-05 3.E-03 2.7E-06 5.E-04
UD Study Area Wide Thallium 1.4E-03 mg/kg -- 1.5E-07 -- 2.7E-08 -- 6.6E-05 3.5E-07 5.E-03 6.4E-08 1.E-03
UD Study Area Wide Zinc 3.6E+01 mg/kg -- 3.9E-03 -- 7.2E-04 -- 3.0E-01 9.2E-03 3.E-02 1.7E-03 6.E-03
UD Study Area Wide Butyltins
UD Study Area Wide Butyltin ion 1.1E+01 ug/kg -- 1.2E-06 -- 2.2E-07 -- 3.0E-04 2.8E-06 9.E-03 5.2E-07 2.E-03
UD Study Area Wide Dibutyltin ion 9.3E+01 ug/kg -- 1.0E-05 -- 1.9E-06 -- 3.0E-04 2.4E-05 8.E-02 4.4E-06 1.E-02
UD Study Area Wide Tributyltin ion 9.1E+01 ug/kg -- 1.0E-05 -- 1.8E-06 -- 3.0E-04 2.3E-05 8.E-02 4.3E-06 1.E-02
UD Study Area Wide PAHs
UD Study Area Wide 1-Methylnaphthalene 1.6E+00 ug/kg 2.9E-02 1.7E-07 5.E-09 3.1E-08 9.E-10 7.0E-02 4.0E-07 6.E-06 7.3E-08 1.E-06
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD Study Area Wide 2-Methylnaphthalene 6.2E+00 ug/kg -- 6.8E-07 -- 1.2E-07 -- 4.0E-03 1.6E-06 4.E-04 2.9E-07 7.E-05
UD Study Area Wide Acenaphthene 1.2E+01 ug/kg -- 1.3E-06 -- 2.3E-07 -- 6.0E-02 3.0E-06 5.E-05 5.4E-07 9.E-06
UD Study Area Wide Acenaphthylene 4.3E+00 ug/kg -- 4.8E-07 -- 8.8E-08 -- 6.0E-02 1.1E-06 2.E-05 2.0E-07 3.E-06
UD Study Area Wide Anthracene 2.1E+01 ug/kg -- 2.3E-06 -- 4.2E-07 -- 3.0E-01 5.4E-06 2.E-05 9.9E-07 3.E-06
UD Study Area Wide Benzo(a)anthracene 1.6E+02 ug/kg 7.3E-01 1.8E-05 1.E-05 3.3E-06 2.E-06 -- 4.2E-05 -- 7.7E-06 --
UD Study Area Wide Benzo(a)pyrene 1.1E+02 ug/kg 7.3E+00 1.2E-05 8.E-05 2.1E-06 2.E-05 -- 2.7E-05 -- 5.0E-06 --
UD Study Area Wide Benzo(b)fluoranthene 1.0E+02 ug/kg 7.3E-01 1.1E-05 8.E-06 2.1E-06 2.E-06 -- 2.6E-05 -- 4.8E-06 --
UD Study Area Wide Benzo(e)pyrene 7.8E+00 ug/kg -- 8.6E-07 -- 1.6E-07 -- 3.0E-02 2.0E-06 7.E-05 3.7E-07 1.E-05
UD Study Area Wide Benzo(g,h,i)perylene 5.1E+01 ug/kg -- 5.6E-06 -- 1.0E-06 -- 3.0E-02 1.3E-05 4.E-04 2.4E-06 8.E-05
UD Study Area Wide Benzo(k)fluoranthene 6.7E+01 ug/kg 7.3E-02 7.3E-06 5.E-07 1.3E-06 1.E-07 -- 1.7E-05 -- 3.1E-06 --
UD Study Area Wide Chrysene 1.5E+02 ug/kg 7.3E-03 1.7E-05 1.E-07 3.0E-06 2.E-08 -- 3.9E-05 -- 7.1E-06 --
UD Study Area Wide Dibenzo(a,h)anthracene 5.4E+00 ug/kg 7.3E+00 5.9E-07 4.E-06 1.1E-07 8.E-07 -- 1.4E-06 -- 2.5E-07 --
UD Study Area Wide Dibenzothiophene 3.2E+00 ug/kg -- 3.5E-07 -- 6.5E-08 -- 4.0E-02 8.2E-07 2.E-05 1.5E-07 4.E-06
UD Study Area Wide Fluoranthene 2.2E+02 ug/kg -- 2.4E-05 -- 4.4E-06 -- 4.0E-02 5.5E-05 1.E-03 1.0E-05 3.E-04
UD Study Area Wide Fluorene 9.3E+00 ug/kg -- 1.0E-06 -- 1.9E-07 -- 4.0E-02 2.4E-06 6.E-05 4.4E-07 1.E-05
UD Study Area Wide Indeno(1,2,3-cd)pyrene 3.7E+01 ug/kg 7.3E-01 4.0E-06 3.E-06 7.4E-07 5.E-07 -- 9.4E-06 -- 1.7E-06 --
UD Study Area Wide Naphthalene 3.3E+01 ug/kg -- 3.6E-06 -- 6.7E-07 -- 2.0E-02 8.5E-06 4.E-04 1.6E-06 8.E-05
UD Study Area Wide Perylene 9.2E-01 ug/kg -- 1.0E-07 -- 1.9E-08 -- 3.0E-02 2.4E-07 8.E-06 4.3E-08 1.E-06
UD Study Area Wide Phenanthrene 7.6E+01 ug/kg -- 8.4E-06 -- 1.5E-06 -- 3.0E-02 2.0E-05 7.E-04 3.6E-06 1.E-04
UD Study Area Wide Pyrene 2.4E+02 ug/kg -- 2.6E-05 -- 4.7E-06 -- 3.0E-02 6.0E-05 2.E-03 1.1E-05 4.E-04
UD Study Area Wide Total Carcinogenic PAHs -- ug/kg -- -- 1.E-04 -- 2.E-05 -- -- -- -- --
UD Study Area Wide Phthalates
UD Study Area Wide Bis(2-ethylhexyl) phthalate 8.8E+01 ug/kg 1.4E-02 9.7E-06 1.E-07 1.8E-06 3.E-08 2.0E-02 2.3E-05 1.E-03 4.2E-06 2.E-04
UD Study Area Wide Dibutyl phthalate 1.3E+03 ug/kg -- 1.4E-04 -- 2.6E-05 -- 1.0E-01 3.3E-04 3.E-03 6.1E-05 6.E-04
UD Study Area Wide Semivolatile Organic Compounds
UD Study Area Wide Benzoic acid 4.8E+03 ug/kg -- 5.3E-04 -- 9.6E-05 -- 4.0E+00 1.2E-03 3.E-04 2.3E-04 6.E-05
UD Study Area Wide Benzyl alcohol 2.1E+02 ug/kg -- 2.3E-05 -- 4.2E-06 -- 5.0E-01 5.3E-05 1.E-04 9.8E-06 2.E-05
UD Study Area Wide Bis(2-chloroethoxy) methane 4.6E+01 ug/kg -- 5.1E-06 -- 9.3E-07 -- 3.0E-03 1.2E-05 4.E-03 2.2E-06 7.E-04
UD Study Area Wide Dibenzofuran 3.7E+00 ug/kg -- 4.1E-07 -- 7.4E-08 -- 4.0E-02 9.5E-07 2.E-05 1.7E-07 4.E-06
UD Study Area Wide Hexachlorobenzene 6.5E-01 ug/kg 1.6E+00 7.1E-08 1.E-07 1.3E-08 2.E-08 8.0E-04 1.7E-07 2.E-04 3.1E-08 4.E-05
UD Study Area Wide Hexachlorobutadiene 2.5E-02 ug/kg 7.8E-02 2.8E-09 2.E-10 5.1E-10 4.E-11 1.0E-03 6.4E-09 6.E-06 1.2E-09 1.E-06
UD Study Area Wide Nitrobenzene 2.9E+02 ug/kg -- 3.2E-05 -- 5.9E-06 -- 2.0E-03 7.5E-05 4.E-02 1.4E-05 7.E-03
UD Study Area Wide Phenols
UD Study Area Wide 4-Nitrophenol 1.9E+01 ug/kg -- 2.1E-06 -- 3.8E-07 -- 5.0E-03 4.9E-06 1.E-03 9.0E-07 2.E-04
UD Study Area Wide Phenol 2.6E+03 ug/kg -- 2.9E-04 -- 5.3E-05 -- 3.0E-01 6.7E-04 2.E-03 1.2E-04 4.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 52 of 64



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

UD Study Area Wide Polychlorinated Biphenyls
UD Study Area Wide Total Aroclors 1.3E+02 ug/kg 2.0E+00 1.4E-05 3.E-05 2.6E-06 5.E-06 2.0E-05 3.4E-05 2.E+00 6.2E-06 3.E-01
UD Study Area Wide Total PCB Congeners 5.5E+05 pg/g NA 6.1E-05 -- 1.1E-05 -- NA 1.4E-04 -- 2.6E-05 --
UD Study Area Wide Total PCBs, Adjusted 5.4E+05 pg/g 2.0E+00 5.9E-05 1.E-04 1.1E-05 2.E-05 2.0E-05 1.4E-04 7.E+00 2.5E-05 1.E+00
UD Study Area Wide Dioxin/Furan
UD Study Area Wide Total Dioxin/Furan TEQ 1.9E+00 pg/g 1.3E+05 2.1E-10 3.E-05 3.9E-11 5.E-06 1.0E-09 5.0E-10 5.E-01 9.2E-11 9.E-02
UD Study Area Wide Total PCB TEQ 2.9E+00 pg/g 1.3E+05 3.2E-10 4.E-05 5.8E-11 8.E-06 1.0E-09 7.4E-10 7.E-01 1.3E-10 1.E-01
UD Study Area Wide Total TEQ -- pg/g -- -- 7.E-05 -- 1.E-05 -- -- 1.E+00 -- 2.E-01
UD Study Area Wide Pesticides
UD Study Area Wide Aldrin 8.8E-01 ug/kg 1.7E+01 9.7E-08 2.E-06 1.8E-08 3.E-07 3.0E-05 2.3E-07 8.E-03 4.1E-08 1.E-03
UD Study Area Wide alpha-Hexachlorocyclohexane 1.0E-02 ug/kg 6.3E+00 1.1E-09 7.E-09 2.1E-10 1.E-09 8.0E-03 2.6E-09 3.E-07 4.8E-10 6.E-08
UD Study Area Wide beta-Hexachlorocyclohexane 1.2E+00 ug/kg 1.8E+00 1.3E-07 2.E-07 2.4E-08 4.E-08 6.0E-04 3.1E-07 5.E-04 5.7E-08 9.E-05
UD Study Area Wide Dieldrin 1.1E+00 ug/kg 1.6E+01 1.2E-07 2.E-06 2.2E-08 3.E-07 5.0E-05 2.8E-07 6.E-03 5.1E-08 1.E-03
UD Study Area Wide Endrin 1.7E-02 ug/kg -- 1.9E-09 -- 3.4E-10 -- 3.0E-04 4.3E-09 1.E-05 7.9E-10 3.E-06
UD Study Area Wide Endrin aldehyde 3.9E-01 ug/kg -- 4.3E-08 -- 7.9E-09 -- 3.0E-04 1.0E-07 3.E-04 1.8E-08 6.E-05
UD Study Area Wide Endrin ketone 4.0E-03 ug/kg -- 4.4E-10 -- 8.1E-11 -- 3.0E-04 1.0E-09 3.E-06 1.9E-10 6.E-07
UD Study Area Wide gamma-Hexachlorocyclohexane 6.9E-02 ug/kg 1.1E+00 7.6E-09 8.E-09 1.4E-09 2.E-09 3.0E-04 1.8E-08 6.E-05 3.2E-09 1.E-05
UD Study Area Wide Heptachlor 4.3E-02 ug/kg 4.5E+00 4.8E-09 2.E-08 8.7E-10 4.E-09 5.0E-04 1.1E-08 2.E-05 2.0E-09 4.E-06
UD Study Area Wide Heptachlor epoxide 4.0E-01 ug/kg 9.1E+00 4.4E-08 4.E-07 8.0E-09 7.E-08 1.3E-05 1.0E-07 8.E-03 1.9E-08 1.E-03
UD Study Area Wide Methoxychlor 3.2E-01 ug/kg -- 3.6E-08 -- 6.5E-09 -- 5.0E-03 8.3E-08 2.E-05 1.5E-08 3.E-06
UD Study Area Wide Total Chlordanes 5.9E+00 ug/kg 3.5E-01 6.5E-07 2.E-07 1.2E-07 4.E-08 5.0E-04 1.5E-06 3.E-03 2.8E-07 6.E-04
UD Study Area Wide Total DDD 5.8E+01 ug/kg 2.4E-01 6.4E-06 2.E-06 1.2E-06 3.E-07 5.0E-04 1.5E-05 3.E-02 2.7E-06 5.E-03
UD Study Area Wide Total DDE 3.1E+01 ug/kg 3.4E-01 3.4E-06 1.E-06 6.3E-07 2.E-07 5.0E-04 8.0E-06 2.E-02 1.5E-06 3.E-03
UD Study Area Wide Total DDT 2.3E+01 ug/kg 3.4E-01 2.5E-06 9.E-07 4.6E-07 2.E-07 5.0E-04 5.9E-06 1.E-02 1.1E-06 2.E-03
UD Study Area Wide Total Endosulfan 1.0E+00 ug/kg -- 1.1E-07 -- 2.0E-08 -- 6.0E-03 2.6E-07 4.E-05 4.7E-08 8.E-06

Exposure Point Total 3.E-04 6.E-05
D RM 1 East Metals
D RM 1 East Aluminum 2.1E+01 mg/kg -- 2.3E-03 -- 4.3E-04 -- 1.0E+00 5.5E-03 5.E-03 1.0E-03 1.E-03
D RM 1 East Arsenic, inorganic 1.0E-01 mg/kg 1.5E+00 1.1E-05 2.E-05 2.1E-06 3.E-06 3.0E-04 2.6E-05 9.E-02 4.8E-06 2.E-02
D RM 1 East Cadmium 1.0E-01 mg/kg -- 1.1E-05 -- 2.1E-06 -- 1.0E-03 2.7E-05 3.E-02 4.9E-06 5.E-03
D RM 1 East Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
D RM 1 East Copper 7.6E+00 mg/kg -- 8.4E-04 -- 1.5E-04 -- 4.0E-02 2.0E-03 5.E-02 3.6E-04 9.E-03
D RM 1 East Lead 2.3E-02 mg/kg NL 2.5E-06 -- 4.6E-07 -- NL 5.9E-06 -- 1.1E-06 --
D RM 1 East Manganese 4.1E+00 mg/kg -- 4.5E-04 -- 8.2E-05 -- 1.4E-01 1.0E-03 7.E-03 1.9E-04 1.E-03
D RM 1 East Mercury 1.6E-02 mg/kg -- 1.7E-06 -- 3.2E-07 -- 1.0E-04 4.0E-06 4.E-02 7.4E-07 7.E-03
D RM 1 East Nickel 1.2E-01 mg/kg -- 1.3E-05 -- 2.4E-06 -- 2.0E-02 3.1E-05 2.E-03 5.7E-06 3.E-04
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

D RM 1 East Selenium 1.6E-01 mg/kg -- 1.8E-05 -- 3.2E-06 -- 5.0E-03 4.1E-05 8.E-03 7.5E-06 2.E-03
D RM 1 East Silver 2.1E-02 mg/kg -- 2.3E-06 -- 4.3E-07 -- 5.0E-03 5.4E-06 1.E-03 9.9E-07 2.E-04
D RM 1 East Thallium 2.0E-03 mg/kg -- 2.2E-07 -- 4.0E-08 -- 6.6E-05 5.1E-07 8.E-03 9.4E-08 1.E-03
D RM 1 East Zinc 2.1E+01 mg/kg -- 2.3E-03 -- 4.3E-04 -- 3.0E-01 5.5E-03 2.E-02 1.0E-03 3.E-03
D RM 1 East Butyltins
D RM 1 East Butyltin ion 2.8E+00 ug/kg -- 3.1E-07 -- 5.7E-08 -- 3.0E-04 7.2E-07 2.E-03 1.3E-07 4.E-04
D RM 1 East PAHs
D RM 1 East 1-Methylnaphthalene ND ug/kg 2.9E-02 ND ND ND ND 7.0E-02 ND ND ND ND
D RM 1 East 2-Methylnaphthalene 9.7E-01 ug/kg -- 1.1E-07 -- 2.0E-08 -- 4.0E-03 2.5E-07 6.E-05 4.6E-08 1.E-05
D RM 1 East Acenaphthene 6.8E-01 ug/kg -- 7.5E-08 -- 1.4E-08 -- 6.0E-02 1.7E-07 3.E-06 3.2E-08 5.E-07
D RM 1 East Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
D RM 1 East Anthracene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 3.0E-01 4.6E-07 2.E-06 8.5E-08 3.E-07
D RM 1 East Benzo(a)anthracene 4.3E+00 ug/kg 7.3E-01 4.7E-07 3.E-07 8.7E-08 6.E-08 -- 1.1E-06 -- 2.0E-07 --
D RM 1 East Benzo(a)pyrene 4.3E-01 ug/kg 7.3E+00 4.7E-08 3.E-07 8.7E-09 6.E-08 -- 1.1E-07 -- 2.0E-08 --
D RM 1 East Benzo(b)fluoranthene 9.0E-01 ug/kg 7.3E-01 9.9E-08 7.E-08 1.8E-08 1.E-08 -- 2.3E-07 -- 4.2E-08 --
D RM 1 East Benzo(e)pyrene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 3.0E-02 6.2E-07 2.E-05 1.1E-07 4.E-06
D RM 1 East Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 1 East Chrysene 8.2E+00 ug/kg 7.3E-03 9.0E-07 7.E-09 1.7E-07 1.E-09 -- 2.1E-06 -- 3.9E-07 --
D RM 1 East Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
D RM 1 East Fluoranthene 2.8E+01 ug/kg -- 3.1E-06 -- 5.7E-07 -- 4.0E-02 7.2E-06 2.E-04 1.3E-06 3.E-05
D RM 1 East Fluorene 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 4.0E-02 3.9E-07 1.E-05 7.1E-08 2.E-06
D RM 1 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
D RM 1 East Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 1 East Phenanthrene 7.6E+00 ug/kg -- 8.4E-07 -- 1.5E-07 -- 3.0E-02 2.0E-06 7.E-05 3.6E-07 1.E-05
D RM 1 East Pyrene 2.2E+01 ug/kg -- 2.4E-06 -- 4.4E-07 -- 3.0E-02 5.7E-06 2.E-04 1.0E-06 3.E-05
D RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- 8.E-07 -- 1.E-07 -- -- -- -- --
D RM 1 East Semivolatile Organic Compounds
D RM 1 East Benzoic acid 3.0E+03 ug/kg -- 3.3E-04 -- 6.1E-05 -- 4.0E+00 7.7E-04 2.E-04 1.4E-04 4.E-05
D RM 1 East Dibenzofuran 6.6E-01 ug/kg -- 7.3E-08 -- 1.3E-08 -- 4.0E-02 1.7E-07 4.E-06 3.1E-08 8.E-07
D RM 1 East Hexachlorobenzene 4.8E-01 ug/kg 1.6E+00 5.3E-08 8.E-08 9.7E-09 2.E-08 8.0E-04 1.2E-07 2.E-04 2.3E-08 3.E-05
D RM 1 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
D RM 1 East Nitrobenzene 2.9E+02 ug/kg -- 3.2E-05 -- 5.9E-06 -- 2.0E-03 7.5E-05 4.E-02 1.4E-05 7.E-03
D RM 1 East Phenols
D RM 1 East 2-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-02 ND ND ND ND
D RM 1 East Polychlorinated Biphenyls
D RM 1 East Total PCB Congeners 1.1E+05 pg/g NA 1.2E-05 -- 2.2E-06 -- NA 2.8E-05 -- 5.2E-06 --
D RM 1 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 1.1E-05 2.E-05 2.1E-06 4.E-06 2.0E-05 2.6E-05 1.E+00 4.8E-06 2.E-01
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

D RM 1 East Dioxin/Furan
D RM 1 East Total Dioxin/Furan TEQ 2.9E-01 pg/g 1.3E+05 3.2E-11 4.E-06 5.8E-12 8.E-07 1.0E-09 7.4E-11 7.E-02 1.4E-11 1.E-02
D RM 1 East Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E-10 2.E-05 2.4E-11 3.E-06 1.0E-09 3.1E-10 3.E-01 5.7E-11 6.E-02
D RM 1 East Total TEQ -- pg/g -- -- 2.E-05 -- 4.E-06 -- -- 4.E-01 -- 7.E-02
D RM 1 East Pesticides
D RM 1 East Aldrin 1.9E-01 ug/kg 1.7E+01 2.1E-08 4.E-07 3.8E-09 6.E-08 3.0E-05 4.8E-08 2.E-03 8.8E-09 3.E-04
D RM 1 East Dieldrin 5.0E-01 ug/kg 1.6E+01 5.6E-08 9.E-07 1.0E-08 2.E-07 5.0E-05 1.3E-07 3.E-03 2.4E-08 5.E-04
D RM 1 East gamma-Hexachlorocyclohexane 2.9E-02 ug/kg 1.1E+00 3.2E-09 4.E-09 5.9E-10 7.E-10 3.0E-04 7.5E-09 3.E-05 1.4E-09 5.E-06
D RM 1 East Heptachlor epoxide 4.3E-02 ug/kg 9.1E+00 4.7E-09 4.E-08 8.7E-10 8.E-09 1.3E-05 1.1E-08 9.E-04 2.0E-09 2.E-04
D RM 1 East Total Chlordanes 2.5E+00 ug/kg 3.5E-01 2.7E-07 9.E-08 5.0E-08 2.E-08 5.0E-04 6.3E-07 1.E-03 1.2E-07 2.E-04
D RM 1 East Total DDD 8.2E+00 ug/kg 2.4E-01 9.0E-07 2.E-07 1.7E-07 4.E-08 5.0E-04 2.1E-06 4.E-03 3.9E-07 8.E-04
D RM 1 East Total DDE 1.4E+01 ug/kg 3.4E-01 1.5E-06 5.E-07 2.7E-07 9.E-08 5.0E-04 3.5E-06 7.E-03 6.4E-07 1.E-03
D RM 1 East Total DDT 1.4E+00 ug/kg 3.4E-01 1.6E-07 5.E-08 2.9E-08 1.E-08 5.0E-04 3.7E-07 7.E-04 6.7E-08 1.E-04
D RM 1 East Total Endosulfan 4.3E-01 ug/kg -- 4.8E-08 -- 8.8E-09 -- 6.0E-03 1.1E-07 2.E-05 2.0E-08 3.E-06

Exposure Point Total 6.E-05 1.E-05
D RM 2 West Metals
D RM 2 West Aluminum 2.1E+01 mg/kg -- 2.4E-03 -- 4.3E-04 -- 1.0E+00 5.5E-03 6.E-03 1.0E-03 1.E-03
D RM 2 West Arsenic, inorganic 1.4E-01 mg/kg 1.5E+00 1.5E-05 2.E-05 2.7E-06 4.E-06 3.0E-04 3.5E-05 1.E-01 6.4E-06 2.E-02
D RM 2 West Cadmium 9.0E-02 mg/kg -- 9.9E-06 -- 1.8E-06 -- 1.0E-03 2.3E-05 2.E-02 4.2E-06 4.E-03
D RM 2 West Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
D RM 2 West Copper 9.0E+00 mg/kg -- 1.0E-03 -- 1.8E-04 -- 4.0E-02 2.3E-03 6.E-02 4.3E-04 1.E-02
D RM 2 West Lead 3.3E-02 mg/kg NL 3.6E-06 -- 6.7E-07 -- NL 8.5E-06 -- 1.6E-06 --
D RM 2 West Manganese 4.3E+00 mg/kg -- 4.7E-04 -- 8.6E-05 -- 1.4E-01 1.1E-03 8.E-03 2.0E-04 1.E-03
D RM 2 West Mercury 2.2E-02 mg/kg -- 2.5E-06 -- 4.5E-07 -- 1.0E-04 5.7E-06 6.E-02 1.1E-06 1.E-02
D RM 2 West Nickel 1.8E-01 mg/kg -- 2.0E-05 -- 3.6E-06 -- 2.0E-02 4.6E-05 2.E-03 8.4E-06 4.E-04
D RM 2 West Selenium 1.5E-01 mg/kg -- 1.7E-05 -- 3.0E-06 -- 5.0E-03 3.9E-05 8.E-03 7.1E-06 1.E-03
D RM 2 West Silver 2.5E-02 mg/kg -- 2.8E-06 -- 5.1E-07 -- 5.0E-03 6.5E-06 1.E-03 1.2E-06 2.E-04
D RM 2 West Thallium 2.7E-03 mg/kg -- 3.0E-07 -- 5.5E-08 -- 6.6E-05 6.9E-07 1.E-02 1.3E-07 2.E-03
D RM 2 West Zinc 2.2E+01 mg/kg -- 2.5E-03 -- 4.5E-04 -- 3.0E-01 5.8E-03 2.E-02 1.1E-03 4.E-03
D RM 2 West Butyltins
D RM 2 West Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
D RM 2 West PAHs
D RM 2 West 1-Methylnaphthalene 1.0E+00 ug/kg 2.9E-02 1.1E-07 3.E-09 2.0E-08 6.E-10 7.0E-02 2.6E-07 4.E-06 4.7E-08 7.E-07
D RM 2 West 2-Methylnaphthalene 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 4.0E-03 4.1E-07 1.E-04 7.5E-08 2.E-05
D RM 2 West Acenaphthene 4.8E+00 ug/kg -- 5.3E-07 -- 9.7E-08 -- 6.0E-02 1.2E-06 2.E-05 2.3E-07 4.E-06
D RM 2 West Acenaphthylene 6.2E-01 ug/kg -- 6.8E-08 -- 1.3E-08 -- 6.0E-02 1.6E-07 3.E-06 2.9E-08 5.E-07
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

D RM 2 West Anthracene 4.4E+00 ug/kg -- 4.8E-07 -- 8.9E-08 -- 3.0E-01 1.1E-06 4.E-06 2.1E-07 7.E-07
D RM 2 West Benzo(a)anthracene 8.2E+00 ug/kg 7.3E-01 9.0E-07 7.E-07 1.7E-07 1.E-07 -- 2.1E-06 -- 3.9E-07 --
D RM 2 West Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
D RM 2 West Benzo(b)fluoranthene 1.8E+00 ug/kg 7.3E-01 2.0E-07 1.E-07 3.6E-08 3.E-08 -- 4.6E-07 -- 8.5E-08 --
D RM 2 West Benzo(e)pyrene 4.6E+00 ug/kg -- 5.1E-07 -- 9.3E-08 -- 3.0E-02 1.2E-06 4.E-05 2.2E-07 7.E-06
D RM 2 West Benzo(g,h,i)perylene 8.6E-01 ug/kg -- 9.5E-08 -- 1.7E-08 -- 3.0E-02 2.2E-07 7.E-06 4.1E-08 1.E-06
D RM 2 West Chrysene 1.6E+01 ug/kg 7.3E-03 1.8E-06 1.E-08 3.2E-07 2.E-09 -- 4.1E-06 -- 7.5E-07 --
D RM 2 West Dibenzothiophene 2.1E+00 ug/kg -- 2.3E-07 -- 4.2E-08 -- 4.0E-02 5.4E-07 1.E-05 9.9E-08 2.E-06
D RM 2 West Fluoranthene 8.4E+01 ug/kg -- 9.3E-06 -- 1.7E-06 -- 4.0E-02 2.2E-05 5.E-04 4.0E-06 1.E-04
D RM 2 West Fluorene 4.7E+00 ug/kg -- 5.2E-07 -- 9.5E-08 -- 4.0E-02 1.2E-06 3.E-05 2.2E-07 6.E-06
D RM 2 West Indeno(1,2,3-cd)pyrene 3.0E-01 ug/kg 7.3E-01 3.3E-08 2.E-08 6.1E-09 4.E-09 -- 7.7E-08 -- 1.4E-08 --
D RM 2 West Perylene 9.1E-01 ug/kg -- 1.0E-07 -- 1.8E-08 -- 3.0E-02 2.3E-07 8.E-06 4.3E-08 1.E-06
D RM 2 West Phenanthrene 2.5E+01 ug/kg -- 2.8E-06 -- 5.1E-07 -- 3.0E-02 6.4E-06 2.E-04 1.2E-06 4.E-05
D RM 2 West Pyrene 6.8E+01 ug/kg -- 7.5E-06 -- 1.4E-06 -- 3.0E-02 1.7E-05 6.E-04 3.2E-06 1.E-04
D RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- 8.E-07 -- 2.E-07 -- -- -- -- --
D RM 2 West Semivolatile Organic Compounds
D RM 2 West Benzoic acid 3.2E+03 ug/kg -- 3.5E-04 -- 6.5E-05 -- 4.0E+00 8.2E-04 2.E-04 1.5E-04 4.E-05
D RM 2 West Dibenzofuran 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-02 3.3E-07 8.E-06 6.1E-08 2.E-06
D RM 2 West Hexachlorobenzene 5.5E-01 ug/kg 1.6E+00 6.1E-08 1.E-07 1.1E-08 2.E-08 8.0E-04 1.4E-07 2.E-04 2.6E-08 3.E-05
D RM 2 West Hexachlorobutadiene 9.8E-03 ug/kg 7.8E-02 1.1E-09 8.E-11 2.0E-10 2.E-11 1.0E-03 2.5E-09 3.E-06 4.6E-10 5.E-07
D RM 2 West Nitrobenzene 6.0E+01 ug/kg -- 6.6E-06 -- 1.2E-06 -- 2.0E-03 1.5E-05 8.E-03 2.8E-06 1.E-03
D RM 2 West Phenols
D RM 2 West 2-Methylphenol 9.7E+00 ug/kg -- 1.1E-06 -- 2.0E-07 -- 5.0E-02 2.5E-06 5.E-05 4.6E-07 9.E-06
D RM 2 West Polychlorinated Biphenyls
D RM 2 West Total PCB Congeners 8.3E+04 pg/g NA 9.1E-06 -- 1.7E-06 -- NA 2.1E-05 -- 3.9E-06 --
D RM 2 West Total PCBs, Adjusted 7.7E+04 pg/g 2.0E+00 8.5E-06 2.E-05 1.6E-06 3.E-06 2.0E-05 2.0E-05 1.E+00 3.6E-06 2.E-01
D RM 2 West Dioxin/Furan
D RM 2 West Total Dioxin/Furan TEQ 3.7E-01 pg/g 1.3E+05 4.1E-11 5.E-06 7.5E-12 1.E-06 1.0E-09 9.6E-11 1.E-01 1.8E-11 2.E-02
D RM 2 West Total PCB TEQ 8.6E-01 pg/g 1.3E+05 9.4E-11 1.E-05 1.7E-11 2.E-06 1.0E-09 2.2E-10 2.E-01 4.0E-11 4.E-02
D RM 2 West Total TEQ -- pg/g -- -- 2.E-05 -- 3.E-06 -- -- 3.E-01 -- 6.E-02
D RM 2 West Pesticides
D RM 2 West Aldrin 2.8E-01 ug/kg 1.7E+01 3.1E-08 5.E-07 5.6E-09 1.E-07 3.0E-05 7.1E-08 2.E-03 1.3E-08 4.E-04
D RM 2 West Dieldrin 5.9E-01 ug/kg 1.6E+01 6.5E-08 1.E-06 1.2E-08 2.E-07 5.0E-05 1.5E-07 3.E-03 2.8E-08 6.E-04
D RM 2 West gamma-Hexachlorocyclohexane 3.3E-02 ug/kg 1.1E+00 3.6E-09 4.E-09 6.6E-10 7.E-10 3.0E-04 8.4E-09 3.E-05 1.5E-09 5.E-06
D RM 2 West Heptachlor epoxide 4.5E-02 ug/kg 9.1E+00 5.0E-09 5.E-08 9.1E-10 8.E-09 1.3E-05 1.2E-08 9.E-04 2.1E-09 2.E-04
D RM 2 West Total Chlordanes 3.1E+00 ug/kg 3.5E-01 3.4E-07 1.E-07 6.3E-08 2.E-08 5.0E-04 8.0E-07 2.E-03 1.5E-07 3.E-04
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

D RM 2 West Total DDD 1.1E+01 ug/kg 2.4E-01 1.2E-06 3.E-07 2.2E-07 5.E-08 5.0E-04 2.8E-06 6.E-03 5.1E-07 1.E-03
D RM 2 West Total DDE 1.5E+01 ug/kg 3.4E-01 1.7E-06 6.E-07 3.1E-07 1.E-07 5.0E-04 3.9E-06 8.E-03 7.2E-07 1.E-03
D RM 2 West Total DDT 1.7E+00 ug/kg 3.4E-01 1.9E-07 6.E-08 3.4E-08 1.E-08 5.0E-04 4.4E-07 9.E-04 8.0E-08 2.E-04
D RM 2 West Total Endosulfan 5.1E-01 ug/kg -- 5.7E-08 -- 1.0E-08 -- 6.0E-03 1.3E-07 2.E-05 2.4E-08 4.E-06

Exposure Point Total 6.E-05 1.E-05
D RM 10 West Metals
D RM 10 West Aluminum 4.7E+01 mg/kg -- 5.2E-03 -- 9.6E-04 -- 1.0E+00 1.2E-02 1.E-02 2.2E-03 2.E-03
D RM 10 West Arsenic, inorganic 8.0E-02 mg/kg 1.5E+00 8.8E-06 1.E-05 1.6E-06 2.E-06 3.0E-04 2.1E-05 7.E-02 3.8E-06 1.E-02
D RM 10 West Cadmium 5.2E-02 mg/kg -- 5.7E-06 -- 1.1E-06 -- 1.0E-03 1.3E-05 1.E-02 2.5E-06 2.E-03
D RM 10 West Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
D RM 10 West Copper 6.9E+00 mg/kg -- 7.5E-04 -- 1.4E-04 -- 4.0E-02 1.8E-03 4.E-02 3.2E-04 8.E-03
D RM 10 West Lead 5.8E-02 mg/kg NL 6.4E-06 -- 1.2E-06 -- NL 1.5E-05 -- 2.7E-06 --
D RM 10 West Manganese 5.1E+00 mg/kg -- 5.6E-04 -- 1.0E-04 -- 1.4E-01 1.3E-03 9.E-03 2.4E-04 2.E-03
D RM 10 West Mercury NA mg/kg -- NA NA NA NA 1.0E-04 NA NA NA NA
D RM 10 West Nickel 2.0E-01 mg/kg -- 2.2E-05 -- 4.1E-06 -- 2.0E-02 5.2E-05 3.E-03 9.6E-06 5.E-04
D RM 10 West Selenium 1.8E-01 mg/kg -- 2.0E-05 -- 3.6E-06 -- 5.0E-03 4.6E-05 9.E-03 8.5E-06 2.E-03
D RM 10 West Silver 5.6E-02 mg/kg -- 6.2E-06 -- 1.1E-06 -- 5.0E-03 1.4E-05 3.E-03 2.6E-06 5.E-04
D RM 10 West Thallium 1.0E-03 mg/kg -- 1.1E-07 -- 2.0E-08 -- 6.6E-05 2.6E-07 4.E-03 4.7E-08 7.E-04
D RM 10 West Zinc 2.8E+01 mg/kg -- 3.1E-03 -- 5.6E-04 -- 3.0E-01 7.2E-03 2.E-02 1.3E-03 4.E-03
D RM 10 West Butyltins
D RM 10 West Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
D RM 10 West PAHs
D RM 10 West 1-Methylnaphthalene 7.7E-01 ug/kg 2.9E-02 8.5E-08 2.E-09 1.6E-08 5.E-10 7.0E-02 2.0E-07 3.E-06 3.6E-08 5.E-07
D RM 10 West 2-Methylnaphthalene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 4.0E-03 3.1E-07 8.E-05 5.7E-08 1.E-05
D RM 10 West Acenaphthene 4.3E-01 ug/kg -- 4.7E-08 -- 8.7E-09 -- 6.0E-02 1.1E-07 2.E-06 2.0E-08 3.E-07
D RM 10 West Acenaphthylene 1.7E-01 ug/kg -- 1.9E-08 -- 3.4E-09 -- 6.0E-02 4.4E-08 7.E-07 8.0E-09 1.E-07
D RM 10 West Anthracene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-01 3.1E-07 1.E-06 5.7E-08 2.E-07
D RM 10 West Benzo(a)anthracene 2.9E+00 ug/kg 7.3E-01 3.2E-07 2.E-07 5.9E-08 4.E-08 -- 7.5E-07 -- 1.4E-07 --
D RM 10 West Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
D RM 10 West Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
D RM 10 West Benzo(e)pyrene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-02 3.3E-07 1.E-05 6.1E-08 2.E-06
D RM 10 West Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 10 West Chrysene 4.2E+00 ug/kg 7.3E-03 4.6E-07 3.E-09 8.5E-08 6.E-10 -- 1.1E-06 -- 2.0E-07 --
D RM 10 West Dibenzothiophene 3.4E-01 ug/kg -- 3.7E-08 -- 6.9E-09 -- 4.0E-02 8.7E-08 2.E-06 1.6E-08 4.E-07
D RM 10 West Fluoranthene 8.4E+00 ug/kg -- 9.3E-07 -- 1.7E-07 -- 4.0E-02 2.2E-06 5.E-05 4.0E-07 1.E-05
D RM 10 West Fluorene 8.0E-01 ug/kg -- 8.8E-08 -- 1.6E-08 -- 4.0E-02 2.1E-07 5.E-06 3.8E-08 9.E-07
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

D RM 10 West Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
D RM 10 West Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 10 West Phenanthrene 4.2E+00 ug/kg -- 4.6E-07 -- 8.5E-08 -- 3.0E-02 1.1E-06 4.E-05 2.0E-07 7.E-06
D RM 10 West Pyrene 6.9E+00 ug/kg -- 7.6E-07 -- 1.4E-07 -- 3.0E-02 1.8E-06 6.E-05 3.3E-07 1.E-05
D RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 4.E-08 -- -- -- -- --
D RM 10 West Semivolatile Organic Compounds
D RM 10 West Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
D RM 10 West Dibenzofuran 5.7E-01 ug/kg -- 6.3E-08 -- 1.2E-08 -- 4.0E-02 1.5E-07 4.E-06 2.7E-08 7.E-07
D RM 10 West Hexachlorobenzene 6.6E-01 ug/kg 1.6E+00 7.3E-08 1.E-07 1.3E-08 2.E-08 8.0E-04 1.7E-07 2.E-04 3.1E-08 4.E-05
D RM 10 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
D RM 10 West Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
D RM 10 West Phenols
D RM 10 West 2-Methylphenol NA ug/kg -- NA NA NA NA 5.0E-02 NA NA NA NA
D RM 10 West Polychlorinated Biphenyls
D RM 10 West Total PCB Congeners 1.5E+05 pg/g NA 1.7E-05 -- 3.1E-06 -- NA 4.0E-05 -- 7.3E-06 --
D RM 10 West Total PCBs, Adjusted 1.4E+05 pg/g 2.0E+00 1.6E-05 3.E-05 2.9E-06 6.E-06 2.0E-05 3.7E-05 2.E+00 6.7E-06 3.E-01
D RM 10 West Dioxin/Furan
D RM 10 West Total Dioxin/Furan TEQ 3.1E-01 pg/g 1.3E+05 3.4E-11 4.E-06 6.2E-12 8.E-07 1.0E-09 7.9E-11 8.E-02 1.4E-11 1.E-02
D RM 10 West Total PCB TEQ 7.1E-01 pg/g 1.3E+05 7.8E-11 1.E-05 1.4E-11 2.E-06 1.0E-09 1.8E-10 2.E-01 3.3E-11 3.E-02
D RM 10 West Total TEQ -- pg/g -- -- 1.E-05 -- 3.E-06 -- -- 3.E-01 -- 5.E-02
D RM 10 West Pesticides
D RM 10 West Aldrin 1.7E-01 ug/kg 1.7E+01 1.9E-08 3.E-07 3.5E-09 6.E-08 3.0E-05 4.4E-08 1.E-03 8.2E-09 3.E-04
D RM 10 West Dieldrin 5.9E-01 ug/kg 1.6E+01 6.5E-08 1.E-06 1.2E-08 2.E-07 5.0E-05 1.5E-07 3.E-03 2.8E-08 6.E-04
D RM 10 West gamma-Hexachlorocyclohexane 3.7E-02 ug/kg 1.1E+00 4.0E-09 4.E-09 7.4E-10 8.E-10 3.0E-04 9.4E-09 3.E-05 1.7E-09 6.E-06
D RM 10 West Heptachlor epoxide 3.5E-02 ug/kg 9.1E+00 3.9E-09 4.E-08 7.1E-10 6.E-09 1.3E-05 9.0E-09 7.E-04 1.7E-09 1.E-04
D RM 10 West Total Chlordanes 2.5E+00 ug/kg 3.5E-01 2.7E-07 1.E-07 5.0E-08 2.E-08 5.0E-04 6.3E-07 1.E-03 1.2E-07 2.E-04
D RM 10 West Total DDD 2.5E+00 ug/kg 2.4E-01 2.8E-07 7.E-08 5.1E-08 1.E-08 5.0E-04 6.5E-07 1.E-03 1.2E-07 2.E-04
D RM 10 West Total DDE 8.2E+00 ug/kg 3.4E-01 9.0E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 2.1E-06 4.E-03 3.9E-07 8.E-04
D RM 10 West Total DDT 7.3E-01 ug/kg 3.4E-01 8.1E-08 3.E-08 1.5E-08 5.E-09 5.0E-04 1.9E-07 4.E-04 3.5E-08 7.E-05
D RM 10 West Total Endosulfan 3.4E-01 ug/kg -- 3.8E-08 -- 7.0E-09 -- 6.0E-03 8.8E-08 1.E-05 1.6E-08 3.E-06

Exposure Point Total 6.E-05 1.E-05
D RM 11 East Metals
D RM 11 East Aluminum 3.2E+01 mg/kg -- 3.6E-03 -- 6.5E-04 -- 1.0E+00 8.3E-03 8.E-03 1.5E-03 2.E-03
D RM 11 East Arsenic, inorganic 8.2E-02 mg/kg 1.5E+00 9.0E-06 1.E-05 1.7E-06 2.E-06 3.0E-04 2.1E-05 7.E-02 3.9E-06 1.E-02
D RM 11 East Cadmium 1.0E-01 mg/kg -- 1.1E-05 -- 2.0E-06 -- 1.0E-03 2.6E-05 3.E-02 4.8E-06 5.E-03
D RM 11 East Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

D RM 11 East Copper 7.1E+00 mg/kg -- 7.8E-04 -- 1.4E-04 -- 4.0E-02 1.8E-03 5.E-02 3.3E-04 8.E-03
D RM 11 East Lead 5.4E-02 mg/kg NL 6.0E-06 -- 1.1E-06 -- NL 1.4E-05 -- 2.5E-06 --
D RM 11 East Manganese 4.5E+00 mg/kg -- 4.9E-04 -- 9.1E-05 -- 1.4E-01 1.2E-03 8.E-03 2.1E-04 2.E-03
D RM 11 East Mercury 2.0E-02 mg/kg -- 2.1E-06 -- 3.9E-07 -- 1.0E-04 5.0E-06 5.E-02 9.2E-07 9.E-03
D RM 11 East Nickel 2.0E-01 mg/kg -- 2.1E-05 -- 3.9E-06 -- 2.0E-02 5.0E-05 3.E-03 9.2E-06 5.E-04
D RM 11 East Selenium 1.2E-01 mg/kg -- 1.3E-05 -- 2.4E-06 -- 5.0E-03 3.1E-05 6.E-03 5.7E-06 1.E-03
D RM 11 East Silver 6.2E-02 mg/kg -- 6.8E-06 -- 1.3E-06 -- 5.0E-03 1.6E-05 3.E-03 2.9E-06 6.E-04
D RM 11 East Thallium 6.0E-04 mg/kg -- 6.6E-08 -- 1.2E-08 -- 6.6E-05 1.5E-07 2.E-03 2.8E-08 4.E-04
D RM 11 East Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.9E-04 -- 3.0E-01 5.0E-03 2.E-02 9.1E-04 3.E-03
D RM 11 East Butyltins
D RM 11 East Butyltin ion 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 3.0E-04 3.9E-07 1.E-03 7.1E-08 2.E-04
D RM 11 East PAHs
D RM 11 East 1-Methylnaphthalene ND ug/kg 2.9E-02 ND ND ND ND 7.0E-02 ND ND ND ND
D RM 11 East 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
D RM 11 East Acenaphthene 3.6E-01 ug/kg -- 4.0E-08 -- 7.3E-09 -- 6.0E-02 9.3E-08 2.E-06 1.7E-08 3.E-07
D RM 11 East Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
D RM 11 East Anthracene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-01 3.3E-07 1.E-06 6.1E-08 2.E-07
D RM 11 East Benzo(a)anthracene 1.6E+00 ug/kg 7.3E-01 1.8E-07 1.E-07 3.2E-08 2.E-08 -- 4.1E-07 -- 7.5E-08 --
D RM 11 East Benzo(a)pyrene 4.3E-01 ug/kg 7.3E+00 4.7E-08 3.E-07 8.7E-09 6.E-08 -- 1.1E-07 -- 2.0E-08 --
D RM 11 East Benzo(b)fluoranthene 9.7E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 2.0E-08 1.E-08 -- 2.5E-07 -- 4.6E-08 --
D RM 11 East Benzo(e)pyrene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-02 3.3E-07 1.E-05 6.1E-08 2.E-06
D RM 11 East Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 11 East Chrysene 3.7E+00 ug/kg 7.3E-03 4.1E-07 3.E-09 7.5E-08 5.E-10 -- 9.5E-07 -- 1.7E-07 --
D RM 11 East Dibenzothiophene 3.6E-01 ug/kg -- 4.0E-08 -- 7.3E-09 -- 4.0E-02 9.3E-08 2.E-06 1.7E-08 4.E-07
D RM 11 East Fluoranthene 9.9E+00 ug/kg -- 1.1E-06 -- 2.0E-07 -- 4.0E-02 2.5E-06 6.E-05 4.7E-07 1.E-05
D RM 11 East Fluorene 8.2E-01 ug/kg -- 9.0E-08 -- 1.7E-08 -- 4.0E-02 2.1E-07 5.E-06 3.9E-08 1.E-06
D RM 11 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
D RM 11 East Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 11 East Phenanthrene 4.2E+00 ug/kg -- 4.6E-07 -- 8.5E-08 -- 3.0E-02 1.1E-06 4.E-05 2.0E-07 7.E-06
D RM 11 East Pyrene 7.0E+00 ug/kg -- 7.7E-07 -- 1.4E-07 -- 3.0E-02 1.8E-06 6.E-05 3.3E-07 1.E-05
D RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- 6.E-07 -- 1.E-07 -- -- -- -- --
D RM 11 East Semivolatile Organic Compounds
D RM 11 East Benzoic acid 1.9E+03 ug/kg -- 2.1E-04 -- 3.8E-05 -- 4.0E+00 4.9E-04 1.E-04 9.0E-05 2.E-05
D RM 11 East Dibenzofuran 4.3E-01 ug/kg -- 4.7E-08 -- 8.7E-09 -- 4.0E-02 1.1E-07 3.E-06 2.0E-08 5.E-07
D RM 11 East Hexachlorobenzene 4.3E-01 ug/kg 1.6E+00 4.7E-08 8.E-08 8.6E-09 1.E-08 8.0E-04 1.1E-07 1.E-04 2.0E-08 3.E-05
D RM 11 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
D RM 11 East Nitrobenzene 8.6E+01 ug/kg -- 9.5E-06 -- 1.7E-06 -- 2.0E-03 2.2E-05 1.E-02 4.1E-06 2.E-03
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

D RM 11 East Phenols
D RM 11 East 2-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-02 ND ND ND ND
D RM 11 East Polychlorinated Biphenyls
D RM 11 East Total PCB Congeners 4.8E+05 pg/g NA 5.3E-05 -- 9.7E-06 -- NA 1.2E-04 -- 2.3E-05 --
D RM 11 East Total PCBs, Adjusted 4.7E+05 pg/g 2.0E+00 5.2E-05 1.E-04 9.5E-06 2.E-05 2.0E-05 1.2E-04 6.E+00 2.2E-05 1.E+00
D RM 11 East Dioxin/Furan
D RM 11 East Total Dioxin/Furan TEQ 2.0E-01 pg/g 1.3E+05 2.2E-11 3.E-06 4.1E-12 5.E-07 1.0E-09 5.2E-11 5.E-02 9.5E-12 9.E-03
D RM 11 East Total PCB TEQ 6.5E-01 pg/g 1.3E+05 7.1E-11 9.E-06 1.3E-11 2.E-06 1.0E-09 1.7E-10 2.E-01 3.1E-11 3.E-02
D RM 11 East Total TEQ -- pg/g -- -- 1.E-05 -- 2.E-06 -- -- 2.E-01 -- 4.E-02
D RM 11 East Pesticides
D RM 11 East Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
D RM 11 East Dieldrin 3.4E-01 ug/kg 1.6E+01 3.7E-08 6.E-07 6.8E-09 1.E-07 5.0E-05 8.7E-08 2.E-03 1.6E-08 3.E-04
D RM 11 East gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND 3.0E-04 ND ND ND ND
D RM 11 East Heptachlor epoxide 2.5E-02 ug/kg 9.1E+00 2.8E-09 3.E-08 5.1E-10 5.E-09 1.3E-05 6.4E-09 5.E-04 1.2E-09 9.E-05
D RM 11 East Total Chlordanes 1.4E+00 ug/kg 3.5E-01 1.5E-07 5.E-08 2.8E-08 1.E-08 5.0E-04 3.5E-07 7.E-04 6.4E-08 1.E-04
D RM 11 East Total DDD 1.3E+00 ug/kg 2.4E-01 1.4E-07 3.E-08 2.6E-08 6.E-09 5.0E-04 3.3E-07 7.E-04 6.0E-08 1.E-04
D RM 11 East Total DDE 4.1E+00 ug/kg 3.4E-01 4.6E-07 2.E-07 8.4E-08 3.E-08 5.0E-04 1.1E-06 2.E-03 2.0E-07 4.E-04
D RM 11 East Total DDT 6.3E-01 ug/kg 3.4E-01 7.0E-08 2.E-08 1.3E-08 4.E-09 5.0E-04 1.6E-07 3.E-04 3.0E-08 6.E-05
D RM 11 East Total Endosulfan 3.6E-01 ug/kg -- 4.0E-08 -- 7.3E-09 -- 6.0E-03 9.2E-08 2.E-05 1.7E-08 3.E-06

Exposure Point Total 1.E-04 2.E-05
D RM 12 East Metals
D RM 12 East Aluminum 6.2E+01 mg/kg -- 6.8E-03 -- 1.2E-03 -- 1.0E+00 1.6E-02 2.E-02 2.9E-03 3.E-03
D RM 12 East Arsenic, inorganic 7.6E-02 mg/kg 1.5E+00 8.4E-06 1.E-05 1.5E-06 2.E-06 3.0E-04 2.0E-05 7.E-02 3.6E-06 1.E-02
D RM 12 East Cadmium 5.8E-02 mg/kg -- 6.4E-06 -- 1.2E-06 -- 1.0E-03 1.5E-05 1.E-02 2.7E-06 3.E-03
D RM 12 East Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
D RM 12 East Copper 7.6E+00 mg/kg -- 8.4E-04 -- 1.5E-04 -- 4.0E-02 2.0E-03 5.E-02 3.6E-04 9.E-03
D RM 12 East Lead 1.1E-01 mg/kg NL 1.3E-05 -- 2.3E-06 -- NL 2.9E-05 -- 5.4E-06 --
D RM 12 East Manganese 5.0E+00 mg/kg -- 5.5E-04 -- 1.0E-04 -- 1.4E-01 1.3E-03 9.E-03 2.4E-04 2.E-03
D RM 12 East Mercury 2.2E-02 mg/kg -- 2.5E-06 -- 4.5E-07 -- 1.0E-04 5.7E-06 6.E-02 1.1E-06 1.E-02
D RM 12 East Nickel 1.9E-01 mg/kg -- 2.1E-05 -- 3.9E-06 -- 2.0E-02 5.0E-05 2.E-03 9.1E-06 5.E-04
D RM 12 East Selenium 1.2E-01 mg/kg -- 1.3E-05 -- 2.4E-06 -- 5.0E-03 3.1E-05 6.E-03 5.7E-06 1.E-03
D RM 12 East Silver 7.5E-02 mg/kg -- 8.3E-06 -- 1.5E-06 -- 5.0E-03 1.9E-05 4.E-03 3.5E-06 7.E-04
D RM 12 East Thallium 9.0E-04 mg/kg -- 9.9E-08 -- 1.8E-08 -- 6.6E-05 2.3E-07 4.E-03 4.2E-08 6.E-04
D RM 12 East Zinc 2.4E+01 mg/kg -- 2.6E-03 -- 4.8E-04 -- 3.0E-01 6.1E-03 2.E-02 1.1E-03 4.E-03
D RM 12 East Butyltins
D RM 12 East Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

D RM 12 East PAHs
D RM 12 East 1-Methylnaphthalene ND ug/kg 2.9E-02 ND ND ND ND 7.0E-02 ND ND ND ND
D RM 12 East 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
D RM 12 East Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
D RM 12 East Acenaphthylene 2.3E-01 ug/kg -- 2.5E-08 -- 4.6E-09 -- 6.0E-02 5.9E-08 1.E-06 1.1E-08 2.E-07
D RM 12 East Anthracene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-01 3.1E-07 1.E-06 5.7E-08 2.E-07
D RM 12 East Benzo(a)anthracene 1.7E+00 ug/kg 7.3E-01 1.9E-07 1.E-07 3.4E-08 3.E-08 -- 4.4E-07 -- 8.0E-08 --
D RM 12 East Benzo(a)pyrene 3.1E-01 ug/kg 7.3E+00 3.4E-08 2.E-07 6.3E-09 5.E-08 -- 8.0E-08 -- 1.5E-08 --
D RM 12 East Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
D RM 12 East Benzo(e)pyrene 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 3.0E-02 4.1E-07 1.E-05 7.5E-08 3.E-06
D RM 12 East Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 12 East Chrysene 4.2E+00 ug/kg 7.3E-03 4.6E-07 3.E-09 8.5E-08 6.E-10 -- 1.1E-06 -- 2.0E-07 --
D RM 12 East Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
D RM 12 East Fluoranthene 5.9E+00 ug/kg -- 6.5E-07 -- 1.2E-07 -- 4.0E-02 1.5E-06 4.E-05 2.8E-07 7.E-06
D RM 12 East Fluorene 6.0E-01 ug/kg -- 6.6E-08 -- 1.2E-08 -- 4.0E-02 1.5E-07 4.E-06 2.8E-08 7.E-07
D RM 12 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
D RM 12 East Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 12 East Phenanthrene 2.6E+00 ug/kg -- 2.9E-07 -- 5.3E-08 -- 3.0E-02 6.7E-07 2.E-05 1.2E-07 4.E-06
D RM 12 East Pyrene 5.9E+00 ug/kg -- 6.5E-07 -- 1.2E-07 -- 3.0E-02 1.5E-06 5.E-05 2.8E-07 9.E-06
D RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- 4.E-07 -- 7.E-08 -- -- -- -- --
D RM 12 East Semivolatile Organic Compounds
D RM 12 East Benzoic acid 2.7E+03 ug/kg -- 3.0E-04 -- 5.5E-05 -- 4.0E+00 6.9E-04 2.E-04 1.3E-04 3.E-05
D RM 12 East Dibenzofuran 4.6E-01 ug/kg -- 5.1E-08 -- 9.3E-09 -- 4.0E-02 1.2E-07 3.E-06 2.2E-08 5.E-07
D RM 12 East Hexachlorobenzene 5.5E-01 ug/kg 1.6E+00 6.0E-08 1.E-07 1.1E-08 2.E-08 8.0E-04 1.4E-07 2.E-04 2.6E-08 3.E-05
D RM 12 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
D RM 12 East Nitrobenzene 9.6E+01 ug/kg -- 1.1E-05 -- 1.9E-06 -- 2.0E-03 2.5E-05 1.E-02 4.5E-06 2.E-03
D RM 12 East Phenols
D RM 12 East 2-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-02 ND ND ND ND
D RM 12 East Polychlorinated Biphenyls
D RM 12 East Total PCB Congeners 8.7E+04 pg/g NA 9.6E-06 -- 1.8E-06 -- NA 2.2E-05 -- 4.1E-06 --
D RM 12 East Total PCBs, Adjusted 8.3E+04 pg/g 2.0E+00 9.2E-06 2.E-05 1.7E-06 3.E-06 2.0E-05 2.1E-05 1.E+00 3.9E-06 2.E-01
D RM 12 East Dioxin/Furan
D RM 12 East Total Dioxin/Furan TEQ 2.6E-01 pg/g 1.3E+05 2.8E-11 4.E-06 5.2E-12 7.E-07 1.0E-09 6.6E-11 7.E-02 1.2E-11 1.E-02
D RM 12 East Total PCB TEQ 5.2E-01 pg/g 1.3E+05 5.7E-11 7.E-06 1.1E-11 1.E-06 1.0E-09 1.3E-10 1.E-01 2.5E-11 2.E-02
D RM 12 East Total TEQ -- pg/g -- -- 1.E-05 -- 2.E-06 -- -- 2.E-01 -- 4.E-02
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

D RM 12 East Pesticides
D RM 12 East Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
D RM 12 East Dieldrin 4.3E-01 ug/kg 1.6E+01 4.7E-08 7.E-07 8.6E-09 1.E-07 5.0E-05 1.1E-07 2.E-03 2.0E-08 4.E-04
D RM 12 East gamma-Hexachlorocyclohexane 2.2E-02 ug/kg 1.1E+00 2.5E-09 3.E-09 4.5E-10 5.E-10 3.0E-04 5.8E-09 2.E-05 1.1E-09 4.E-06
D RM 12 East Heptachlor epoxide 3.7E-02 ug/kg 9.1E+00 4.1E-09 4.E-08 7.5E-10 7.E-09 1.3E-05 9.5E-09 7.E-04 1.7E-09 1.E-04
D RM 12 East Total Chlordanes 1.9E+00 ug/kg 3.5E-01 2.1E-07 7.E-08 3.8E-08 1.E-08 5.0E-04 4.9E-07 1.E-03 9.0E-08 2.E-04
D RM 12 East Total DDD 1.5E+00 ug/kg 2.4E-01 1.6E-07 4.E-08 3.0E-08 7.E-09 5.0E-04 3.8E-07 8.E-04 6.9E-08 1.E-04
D RM 12 East Total DDE 4.8E+00 ug/kg 3.4E-01 5.2E-07 2.E-07 9.6E-08 3.E-08 5.0E-04 1.2E-06 2.E-03 2.2E-07 4.E-04
D RM 12 East Total DDT 7.9E-01 ug/kg 3.4E-01 8.7E-08 3.E-08 1.6E-08 5.E-09 5.0E-04 2.0E-07 4.E-04 3.7E-08 7.E-05
D RM 12 East Total Endosulfan 5.0E-01 ug/kg -- 5.5E-08 -- 1.0E-08 -- 6.0E-03 1.3E-07 2.E-05 2.4E-08 4.E-06

Exposure Point Total 4.E-05 8.E-06
D Study Area Wide Metals
D Study Area Wide Aluminum 4.7E+01 mg/kg -- 5.2E-03 -- 9.6E-04 -- 1.0E+00 1.2E-02 1.E-02 2.2E-03 2.E-03
D Study Area Wide Arsenic, inorganic 1.4E-01 mg/kg 1.5E+00 1.5E-05 2.E-05 2.7E-06 4.E-06 3.0E-04 3.5E-05 1.E-01 6.4E-06 2.E-02
D Study Area Wide Cadmium 1.0E-01 mg/kg -- 1.1E-05 -- 2.0E-06 -- 1.0E-03 2.6E-05 3.E-02 4.8E-06 5.E-03
D Study Area Wide Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
D Study Area Wide Copper 9.0E+00 mg/kg -- 1.0E-03 -- 1.8E-04 -- 4.0E-02 2.3E-03 6.E-02 4.3E-04 1.E-02
D Study Area Wide Lead 5.8E-02 mg/kg NL 6.4E-06 -- 1.2E-06 -- NL 1.5E-05 -- 2.7E-06 --
D Study Area Wide Manganese 5.1E+00 mg/kg -- 5.6E-04 -- 1.0E-04 -- 1.4E-01 1.3E-03 9.E-03 2.4E-04 2.E-03
D Study Area Wide Mercury 2.2E-02 mg/kg -- 2.5E-06 -- 4.5E-07 -- 1.0E-04 5.7E-06 6.E-02 1.1E-06 1.E-02
D Study Area Wide Nickel 2.0E-01 mg/kg -- 2.2E-05 -- 4.1E-06 -- 2.0E-02 5.2E-05 3.E-03 9.6E-06 5.E-04
D Study Area Wide Selenium 1.8E-01 mg/kg -- 2.0E-05 -- 3.6E-06 -- 5.0E-03 4.6E-05 9.E-03 8.5E-06 2.E-03
D Study Area Wide Silver 6.2E-02 mg/kg -- 6.8E-06 -- 1.3E-06 -- 5.0E-03 1.6E-05 3.E-03 2.9E-06 6.E-04
D Study Area Wide Thallium 2.7E-03 mg/kg -- 3.0E-07 -- 5.5E-08 -- 6.6E-05 6.9E-07 1.E-02 1.3E-07 2.E-03
D Study Area Wide Zinc 2.8E+01 mg/kg -- 3.1E-03 -- 5.6E-04 -- 3.0E-01 7.2E-03 2.E-02 1.3E-03 4.E-03
D Study Area Wide Butyltins
D Study Area Wide Butyltin ion 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 3.0E-04 3.9E-07 1.E-03 7.1E-08 2.E-04
D Study Area Wide PAHs
D Study Area Wide 1-Methylnaphthalene 1.0E+00 ug/kg 2.9E-02 1.1E-07 3.E-09 2.0E-08 6.E-10 7.0E-02 2.6E-07 4.E-06 4.7E-08 7.E-07
D Study Area Wide 2-Methylnaphthalene 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 4.0E-03 4.1E-07 1.E-04 7.5E-08 2.E-05
D Study Area Wide Acenaphthene 4.8E+00 ug/kg -- 5.3E-07 -- 9.7E-08 -- 6.0E-02 1.2E-06 2.E-05 2.3E-07 4.E-06
D Study Area Wide Acenaphthylene 6.2E-01 ug/kg -- 6.8E-08 -- 1.3E-08 -- 6.0E-02 1.6E-07 3.E-06 2.9E-08 5.E-07
D Study Area Wide Anthracene 4.4E+00 ug/kg -- 4.8E-07 -- 8.9E-08 -- 3.0E-01 1.1E-06 4.E-06 2.1E-07 7.E-07
D Study Area Wide Benzo(a)anthracene 8.2E+00 ug/kg 7.3E-01 9.0E-07 7.E-07 1.7E-07 1.E-07 -- 2.1E-06 -- 3.9E-07 --
D Study Area Wide Benzo(a)pyrene 4.3E-01 ug/kg 7.3E+00 4.7E-08 3.E-07 8.7E-09 6.E-08 -- 1.1E-07 -- 2.0E-08 --
D Study Area Wide Benzo(b)fluoranthene 1.8E+00 ug/kg 7.3E-01 2.0E-07 1.E-07 3.6E-08 3.E-08 -- 4.6E-07 -- 8.5E-08 --
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

D Study Area Wide Benzo(e)pyrene 4.6E+00 ug/kg -- 5.1E-07 -- 9.3E-08 -- 3.0E-02 1.2E-06 4.E-05 2.2E-07 7.E-06
D Study Area Wide Benzo(g,h,i)perylene 8.6E-01 ug/kg -- 9.5E-08 -- 1.7E-08 -- 3.0E-02 2.2E-07 7.E-06 4.1E-08 1.E-06
D Study Area Wide Chrysene 1.6E+01 ug/kg 7.3E-03 1.8E-06 1.E-08 3.2E-07 2.E-09 -- 4.1E-06 -- 7.5E-07 --
D Study Area Wide Dibenzothiophene 2.1E+00 ug/kg -- 2.3E-07 -- 4.2E-08 -- 4.0E-02 5.4E-07 1.E-05 9.9E-08 2.E-06
D Study Area Wide Fluoranthene 8.4E+01 ug/kg -- 9.3E-06 -- 1.7E-06 -- 4.0E-02 2.2E-05 5.E-04 4.0E-06 1.E-04
D Study Area Wide Fluorene 4.7E+00 ug/kg -- 5.2E-07 -- 9.5E-08 -- 4.0E-02 1.2E-06 3.E-05 2.2E-07 6.E-06
D Study Area Wide Indeno(1,2,3-cd)pyrene 3.0E-01 ug/kg 7.3E-01 3.3E-08 2.E-08 6.1E-09 4.E-09 -- 7.7E-08 -- 1.4E-08 --
D Study Area Wide Perylene 9.1E-01 ug/kg -- 1.0E-07 -- 1.8E-08 -- 3.0E-02 2.3E-07 8.E-06 4.3E-08 1.E-06
D Study Area Wide Phenanthrene 2.5E+01 ug/kg -- 2.8E-06 -- 5.1E-07 -- 3.0E-02 6.4E-06 2.E-04 1.2E-06 4.E-05
D Study Area Wide Pyrene 6.8E+01 ug/kg -- 7.5E-06 -- 1.4E-06 -- 3.0E-02 1.7E-05 6.E-04 3.2E-06 1.E-04
D Study Area Wide Total Carcinogenic PAHs -- ug/kg -- -- 1.E-06 -- 2.E-07 -- -- -- -- --
D Study Area Wide Semivolatile Organic Compounds
D Study Area Wide Benzoic acid 3.2E+03 ug/kg -- 3.5E-04 -- 6.5E-05 -- 4.0E+00 8.2E-04 2.E-04 1.5E-04 4.E-05
D Study Area Wide Dibenzofuran 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-02 3.3E-07 8.E-06 6.1E-08 2.E-06
D Study Area Wide Hexachlorobenzene 6.6E-01 ug/kg 1.6E+00 7.3E-08 1.E-07 1.3E-08 2.E-08 8.0E-04 1.7E-07 2.E-04 3.1E-08 4.E-05
D Study Area Wide Hexachlorobutadiene 9.8E-03 ug/kg 7.8E-02 1.1E-09 8.E-11 2.0E-10 2.E-11 1.0E-03 2.5E-09 3.E-06 4.6E-10 5.E-07
D Study Area Wide Nitrobenzene 8.6E+01 ug/kg -- 9.5E-06 -- 1.7E-06 -- 2.0E-03 2.2E-05 1.E-02 4.1E-06 2.E-03
D Study Area Wide Phenols
D Study Area Wide 2-Methylphenol 9.7E+00 ug/kg -- 1.1E-06 -- 2.0E-07 -- 5.0E-02 2.5E-06 5.E-05 4.6E-07 9.E-06
D Study Area Wide Polychlorinated Biphenyls
D Study Area Wide Total PCB Congeners 4.8E+05 pg/g NA 5.3E-05 -- 9.7E-06 -- NA 1.2E-04 -- 2.3E-05 --
D Study Area Wide Total PCBs, Adjusted 4.7E+05 pg/g 2.0E+00 5.2E-05 1.E-04 9.5E-06 2.E-05 2.0E-05 1.2E-04 6.E+00 2.2E-05 1.E+00
D Study Area Wide Dioxin/Furan
D Study Area Wide Total Dioxin/Furan TEQ 3.7E-01 pg/g 1.3E+05 4.1E-11 5.E-06 7.5E-12 1.E-06 1.0E-09 9.6E-11 1.E-01 1.8E-11 2.E-02
D Study Area Wide Total PCB TEQ 8.6E-01 pg/g 1.3E+05 9.4E-11 1.E-05 1.7E-11 2.E-06 1.0E-09 2.2E-10 2.E-01 4.0E-11 4.E-02
D Study Area Wide Total TEQ -- pg/g -- -- 2.E-05 -- 3.E-06 -- -- 3.E-01 -- 6.E-02
D Study Area Wide Pesticides
D Study Area Wide Aldrin 2.8E-01 ug/kg 1.7E+01 3.1E-08 5.E-07 5.6E-09 1.E-07 3.0E-05 7.1E-08 2.E-03 1.3E-08 4.E-04
D Study Area Wide Dieldrin 5.9E-01 ug/kg 1.6E+01 6.5E-08 1.E-06 1.2E-08 2.E-07 5.0E-05 1.5E-07 3.E-03 2.8E-08 6.E-04
D Study Area Wide gamma-Hexachlorocyclohexane 3.7E-02 ug/kg 1.1E+00 4.0E-09 4.E-09 7.4E-10 8.E-10 3.0E-04 9.4E-09 3.E-05 1.7E-09 6.E-06
D Study Area Wide Heptachlor epoxide 4.5E-02 ug/kg 9.1E+00 5.0E-09 5.E-08 9.1E-10 8.E-09 1.3E-05 1.2E-08 9.E-04 2.1E-09 2.E-04
D Study Area Wide Total Chlordanes 3.1E+00 ug/kg 3.5E-01 3.4E-07 1.E-07 6.3E-08 2.E-08 5.0E-04 8.0E-07 2.E-03 1.5E-07 3.E-04
D Study Area Wide Total DDD 1.1E+01 ug/kg 2.4E-01 1.2E-06 3.E-07 2.2E-07 5.E-08 5.0E-04 2.8E-06 6.E-03 5.1E-07 1.E-03
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TABLE 5-170
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
95% UCL/Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Cancer Risk Calculationsb

Ingestion Rate: 3.3 g/day
Tissue Type Exposure Point

Ingestion Rate: 3.3 g/day
Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

Oral RfD
mg/kg-day

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient Calculationsb

D Study Area Wide Total DDE 1.5E+01 ug/kg 3.4E-01 1.7E-06 6.E-07 3.1E-07 1.E-07 5.0E-04 3.9E-06 8.E-03 7.2E-07 1.E-03
D Study Area Wide Total DDT 1.7E+00 ug/kg 3.4E-01 1.9E-07 6.E-08 3.4E-08 1.E-08 5.0E-04 4.4E-07 9.E-04 8.0E-08 2.E-04
D Study Area Wide Total Endosulfan 5.1E-01 ug/kg -- 5.7E-08 -- 1.0E-08 -- 6.0E-03 1.3E-07 2.E-05 2.4E-08 4.E-06

Exposure Point Total 1.E-04 3.E-05

Notes:
a Chemicals listed are anaytes detected in clam tissue at least once within the study area (RM 1.9-11.8).
b Numbers presented are rounded values.  Sums calculated before rounding.
c Toxicity values for trivalent chromium used to assess total chromium.
d

e Total PCBs, Adjusted equal Total PCB Congeners minus Total dioxin-like PCBs.
f Cumulative risk sums calculated using PCB congener data when available. When congener data not available, PCB Aroclor data were used in sums.

Abbreviations:
-- = Not applicable.
CDI = Chronic Daily Intake.
D = Depurated clam.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
EPC = Exposure Point Concentration.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
pg/g = picograms per gram.
RfD = Reference Dose.
RM = River mile.
TEQ = Toxic Equivalents.
UD = Undepurated clam.
ug/kg = micrograms per kilogram.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. 
Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

UD RM 1 East Metals
UD RM 1 East Aluminum 7.6E+01 mg/kg -- 8.3E-03 -- 1.5E-03 -- 1.0E+00 1.9E-02 2.E-02 3.6E-03 4.E-03
UD RM 1 East Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 1 East Arsenic, inorganic 1.1E-01 mg/kg 1.5E+00 1.2E-05 2.E-05 2.2E-06 3.E-06 3.0E-04 2.8E-05 9.E-02 5.0E-06 2.E-02
UD RM 1 East Cadmium 1.1E-01 mg/kg -- 1.2E-05 -- 2.1E-06 -- 1.0E-03 2.7E-05 3.E-02 5.0E-06 5.E-03
UD RM 1 East Chromiumc 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
UD RM 1 East Copper 8.2E+00 mg/kg -- 9.1E-04 -- 1.7E-04 -- 4.0E-02 2.1E-03 5.E-02 3.9E-04 1.E-02
UD RM 1 East Lead 3.7E-02 mg/kg NL 4.1E-06 -- 7.5E-07 -- NL 9.6E-06 -- 1.8E-06 --
UD RM 1 East Manganese 5.2E+00 mg/kg -- 5.7E-04 -- 1.0E-04 -- 1.4E-01 1.3E-03 9.E-03 2.4E-04 2.E-03
UD RM 1 East Mercury 1.2E-02 mg/kg -- 1.4E-06 -- 2.5E-07 -- 1.0E-04 3.2E-06 3.E-02 5.8E-07 6.E-03
UD RM 1 East Nickel 1.8E-01 mg/kg -- 2.0E-05 -- 3.6E-06 -- 2.0E-02 4.6E-05 2.E-03 8.4E-06 4.E-04
UD RM 1 East Selenium 2.2E-01 mg/kg -- 2.4E-05 -- 4.4E-06 -- 5.0E-03 5.7E-05 1.E-02 1.0E-05 2.E-03
UD RM 1 East Silver 2.5E-02 mg/kg -- 2.7E-06 -- 5.0E-07 -- 5.0E-03 6.4E-06 1.E-03 1.2E-06 2.E-04
UD RM 1 East Thallium 2.2E-03 mg/kg -- 2.4E-07 -- 4.4E-08 -- 6.6E-05 5.6E-07 8.E-03 1.0E-07 2.E-03
UD RM 1 East Zinc 2.5E+01 mg/kg -- 2.8E-03 -- 5.1E-04 -- 3.0E-01 6.5E-03 2.E-02 1.2E-03 4.E-03
UD RM 1 East Butyltins
UD RM 1 East Butyltin ion 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 3.0E-04 7.5E-07 2.E-03 1.4E-07 5.E-04
UD RM 1 East Dibutyltin ion 3.4E+00 ug/kg -- 3.7E-07 -- 6.9E-08 -- 3.0E-04 8.7E-07 3.E-03 1.6E-07 5.E-04
UD RM 1 East Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 1 East PAHs
UD RM 1 East 1-Methylnaphthalene 8.2E-01 ug/kg 2.9E-02 9.0E-08 3.E-09 1.7E-08 5.E-10 7.0E-02 2.1E-07 3.E-06 3.9E-08 6.E-07
UD RM 1 East 2-Methylnaphthalene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 4.0E-03 3.1E-07 8.E-05 5.7E-08 1.E-05
UD RM 1 East Acenaphthene 7.3E-01 ug/kg -- 8.0E-08 -- 1.5E-08 -- 6.0E-02 1.9E-07 3.E-06 3.4E-08 6.E-07
UD RM 1 East Acenaphthylene 3.1E-01 ug/kg -- 3.4E-08 -- 6.3E-09 -- 6.0E-02 8.0E-08 1.E-06 1.5E-08 2.E-07
UD RM 1 East Anthracene 1.9E+00 ug/kg -- 2.1E-07 -- 3.8E-08 -- 3.0E-01 4.9E-07 2.E-06 9.0E-08 3.E-07
UD RM 1 East Benzo(a)anthracene 5.5E+00 ug/kg 7.3E-01 6.1E-07 4.E-07 1.1E-07 8.E-08 -- 1.4E-06 -- 2.6E-07 --
UD RM 1 East Benzo(a)pyrene 8.8E-01 ug/kg 7.3E+00 9.7E-08 7.E-07 1.8E-08 1.E-07 -- 2.3E-07 -- 4.1E-08 --
UD RM 1 East Benzo(b)fluoranthene 1.5E+00 ug/kg 7.3E-01 1.7E-07 1.E-07 3.0E-08 2.E-08 -- 3.9E-07 -- 7.1E-08 --
UD RM 1 East Benzo(e)pyrene 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 3.0E-02 7.5E-07 2.E-05 1.4E-07 5.E-06
UD RM 1 East Benzo(g,h,i)perylene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-02 3.1E-07 1.E-05 5.7E-08 2.E-06
UD RM 1 East Benzo(k)fluoranthene 9.7E-01 ug/kg 7.3E-02 1.1E-07 8.E-09 2.0E-08 1.E-09 -- 2.5E-07 -- 4.6E-08 --
UD RM 1 East Chrysene 1.1E+01 ug/kg 7.3E-03 1.2E-06 9.E-09 2.2E-07 2.E-09 -- 2.8E-06 -- 5.2E-07 --
UD RM 1 East Dibenzo(a,h)anthracene 8.7E-01 ug/kg 7.3E+00 9.6E-08 7.E-07 1.8E-08 1.E-07 -- 2.2E-07 -- 4.1E-08 --
UD RM 1 East Dibenzothiophene 7.0E-01 ug/kg -- 7.7E-08 -- 1.4E-08 -- 4.0E-02 1.8E-07 5.E-06 3.3E-08 8.E-07
UD RM 1 East Fluoranthene 3.1E+01 ug/kg -- 3.4E-06 -- 6.3E-07 -- 4.0E-02 8.0E-06 2.E-04 1.5E-06 4.E-05

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 1 East Fluorene 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 4.0E-02 4.4E-07 1.E-05 8.0E-08 2.E-06
UD RM 1 East Indeno(1,2,3-cd)pyrene 5.5E-01 ug/kg 7.3E-01 6.1E-08 4.E-08 1.1E-08 8.E-09 -- 1.4E-07 -- 2.6E-08 --
UD RM 1 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 1 East Perylene 2.7E-01 ug/kg -- 3.0E-08 -- 5.5E-09 -- 3.0E-02 6.9E-08 2.E-06 1.3E-08 4.E-07
UD RM 1 East Phenanthrene 8.5E+00 ug/kg -- 9.4E-07 -- 1.7E-07 -- 3.0E-02 2.2E-06 7.E-05 4.0E-07 1.E-05
UD RM 1 East Pyrene 2.7E+01 ug/kg -- 3.0E-06 -- 5.5E-07 -- 3.0E-02 6.9E-06 2.E-04 1.3E-06 4.E-05
UD RM 1 East Total Carcinogenic PAHsd -- -- -- -- 2.E-06 -- 4.E-07 -- -- -- -- --
UD RM 1 East Phthalates
UD RM 1 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 1 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 1 East Semivolatile Organic Compounds
UD RM 1 East Benzoic acid 2.8E+03 ug/kg -- 3.1E-04 -- 5.7E-05 -- 4.0E+00 7.2E-04 2.E-04 1.3E-04 3.E-05
UD RM 1 East Benzyl alcohol 2.6E+01 ug/kg -- 2.9E-06 -- 5.3E-07 -- 5.0E-01 6.7E-06 1.E-05 1.2E-06 2.E-06
UD RM 1 East Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 1 East Dibenzofuran 8.1E-01 ug/kg -- 8.9E-08 -- 1.6E-08 -- 4.0E-02 2.1E-07 5.E-06 3.8E-08 1.E-06
UD RM 1 East Hexachlorobenzene 5.8E-01 ug/kg 1.6E+00 6.4E-08 1.E-07 1.2E-08 2.E-08 8.0E-04 1.5E-07 2.E-04 2.7E-08 3.E-05
UD RM 1 East Hexachlorobutadiene 9.3E-03 ug/kg 7.8E-02 1.0E-09 8.E-11 1.9E-10 1.E-11 1.0E-03 2.4E-09 2.E-06 4.4E-10 4.E-07
UD RM 1 East Nitrobenzene 3.2E+02 ug/kg -- 3.5E-05 -- 6.5E-06 -- 2.0E-03 8.2E-05 4.E-02 1.5E-05 8.E-03
UD RM 1 East Phenols
UD RM 1 East 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 1 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 1 East Polychlorinated Biphenyls
UD RM 1 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 1 East Total PCB Congeners 1.3E+05 pg/g NA 1.4E-05 -- 2.6E-06 -- NA 3.3E-05 -- 6.0E-06 --
UD RM 1 East Total PCBs, Adjustede 1.2E+05 pg/g 2.0E+00 1.3E-05 3.E-05 2.4E-06 5.E-06 2.0E-05 3.0E-05 2.E+00 5.5E-06 3.E-01
UD RM 1 East Dioxin/Furan
UD RM 1 East Total Dioxin/Furan TEQ 5.1E-01 pg/g 1.3E+05 5.6E-11 7.E-06 1.0E-11 1.E-06 1.0E-09 1.3E-10 1.E-01 2.4E-11 2.E-02
UD RM 1 East Total PCB TEQ 1.4E+00 pg/g 1.3E+05 1.5E-10 2.E-05 2.8E-11 4.E-06 1.0E-09 3.6E-10 4.E-01 6.6E-11 7.E-02
UD RM 1 East Total TEQ -- pg/g -- -- 3.E-05 -- 5.E-06 -- -- 5.E-01 -- 9.E-02
UD RM 1 East Pesticides
UD RM 1 East Aldrin 2.3E-01 ug/kg 1.7E+01 2.5E-08 4.E-07 4.6E-09 8.E-08 3.0E-05 5.9E-08 2.E-03 1.1E-08 4.E-04
UD RM 1 East alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 1 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 1 East Dieldrin 5.9E-01 ug/kg 1.6E+01 6.5E-08 1.E-06 1.2E-08 2.E-07 5.0E-05 1.5E-07 3.E-03 2.8E-08 6.E-04
UD RM 1 East Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 1 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 1 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 1 East gamma-Hexachlorocyclohexane 3.6E-02 ug/kg 1.1E+00 4.0E-09 4.E-09 7.3E-10 8.E-10 3.0E-04 9.3E-09 3.E-05 1.7E-09 6.E-06
UD RM 1 East Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 1 East Heptachlor epoxide 4.9E-02 ug/kg 9.1E+00 5.4E-09 5.E-08 9.9E-10 9.E-09 1.3E-05 1.3E-08 1.E-03 2.3E-09 2.E-04
UD RM 1 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 1 East Total Chlordanes 3.0E+00 ug/kg 3.5E-01 3.3E-07 1.E-07 6.1E-08 2.E-08 5.0E-04 7.8E-07 2.E-03 1.4E-07 3.E-04
UD RM 1 East Total DDD 1.0E+01 ug/kg 2.4E-01 1.1E-06 3.E-07 2.1E-07 5.E-08 5.0E-04 2.6E-06 5.E-03 4.8E-07 1.E-03
UD RM 1 East Total DDE 1.7E+01 ug/kg 3.4E-01 1.8E-06 6.E-07 3.3E-07 1.E-07 5.0E-04 4.2E-06 8.E-03 7.8E-07 2.E-03
UD RM 1 East Total DDT 1.8E+00 ug/kg 3.4E-01 2.0E-07 7.E-08 3.6E-08 1.E-08 5.0E-04 4.6E-07 9.E-04 8.4E-08 2.E-04
UD RM 1 East Total Endosulfan 6.0E-01 ug/kg -- 6.6E-08 -- 1.2E-08 -- 6.0E-03 1.5E-07 3.E-05 2.8E-08 5.E-06

Exposure Point Totalf 8.E-05 1.E-05
UD RM 2 East Metals

UD RM 2 East Aluminum 4.0E+01 mg/kg -- 4.4E-03 -- 8.0E-04 -- 1.0E+00 1.0E-02 1.E-02 1.9E-03 2.E-03
UD RM 2 East Antimony 1.3E-03 mg/kg -- 1.4E-07 -- 2.5E-08 -- 4.0E-04 3.2E-07 8.E-04 5.9E-08 1.E-04
UD RM 2 East Arsenic, inorganic 1.2E-01 mg/kg 1.5E+00 1.3E-05 2.E-05 2.3E-06 4.E-06 3.0E-04 3.0E-05 1.E-01 5.4E-06 2.E-02
UD RM 2 East Cadmium 1.7E-01 mg/kg -- 1.9E-05 -- 3.4E-06 -- 1.0E-03 4.3E-05 4.E-02 8.0E-06 8.E-03
UD RM 2 East Chromium 7.5E-01 mg/kg -- 8.2E-05 -- 1.5E-05 -- 1.5E+00 1.9E-04 1.E-04 3.5E-05 2.E-05
UD RM 2 East Copper 1.0E+01 mg/kg -- 1.1E-03 -- 2.1E-04 -- 4.0E-02 2.6E-03 7.E-02 4.9E-04 1.E-02
UD RM 2 East Lead 5.4E-02 mg/kg NL 5.9E-06 -- 1.1E-06 -- NL 1.4E-05 -- 2.5E-06 --
UD RM 2 East Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 2 East Mercury 7.0E-03 mg/kg -- 7.7E-07 -- 1.4E-07 -- 1.0E-04 1.8E-06 2.E-02 3.3E-07 3.E-03
UD RM 2 East Nickel 2.6E-01 mg/kg -- 2.9E-05 -- 5.3E-06 -- 2.0E-02 6.8E-05 3.E-03 1.2E-05 6.E-04
UD RM 2 East Selenium 1.4E-01 mg/kg -- 1.5E-05 -- 2.7E-06 -- 5.0E-03 3.5E-05 7.E-03 6.4E-06 1.E-03
UD RM 2 East Silver 4.5E-02 mg/kg -- 4.9E-06 -- 9.0E-07 -- 5.0E-03 1.2E-05 2.E-03 2.1E-06 4.E-04
UD RM 2 East Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 2 East Zinc 3.7E+01 mg/kg -- 4.1E-03 -- 7.4E-04 -- 3.0E-01 9.5E-03 3.E-02 1.7E-03 6.E-03
UD RM 2 East Butyltins
UD RM 2 East Butyltin ion 3.1E+00 ug/kg -- 3.4E-07 -- 6.2E-08 -- 3.0E-04 7.8E-07 3.E-03 1.4E-07 5.E-04
UD RM 2 East Dibutyltin ion 4.5E+00 ug/kg -- 4.9E-07 -- 9.0E-08 -- 3.0E-04 1.1E-06 4.E-03 2.1E-07 7.E-04
UD RM 2 East Tributyltin ion 5.9E+00 ug/kg -- 6.5E-07 -- 1.2E-07 -- 3.0E-04 1.5E-06 5.E-03 2.8E-07 9.E-04
UD RM 2 East PAHs
UD RM 2 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 2 East 2-Methylnaphthalene 1.5E+00 ug/kg -- 1.6E-07 -- 2.9E-08 -- 4.0E-03 3.7E-07 9.E-05 6.8E-08 2.E-05
UD RM 2 East Acenaphthene 9.9E-01 ug/kg -- 1.1E-07 -- 2.0E-08 -- 6.0E-02 2.5E-07 4.E-06 4.7E-08 8.E-07
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 2 East Acenaphthylene 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 6.0E-02 4.1E-07 7.E-06 7.5E-08 1.E-06
UD RM 2 East Anthracene 6.7E+00 ug/kg -- 7.4E-07 -- 1.4E-07 -- 3.0E-01 1.7E-06 6.E-06 3.2E-07 1.E-06
UD RM 2 East Benzo(a)anthracene 4.0E+01 ug/kg 7.3E-01 4.4E-06 3.E-06 8.0E-07 6.E-07 -- 1.0E-05 -- 1.9E-06 --
UD RM 2 East Benzo(a)pyrene 6.2E+00 ug/kg 7.3E+00 6.8E-07 5.E-06 1.3E-07 9.E-07 -- 1.6E-06 -- 2.9E-07 --
UD RM 2 East Benzo(b)fluoranthene 8.5E+00 ug/kg 7.3E-01 9.3E-07 7.E-07 1.7E-07 1.E-07 -- 2.2E-06 -- 4.0E-07 --
UD RM 2 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 2 East Benzo(g,h,i)perylene 2.8E+00 ug/kg -- 3.0E-07 -- 5.6E-08 -- 3.0E-02 7.1E-07 2.E-05 1.3E-07 4.E-06
UD RM 2 East Benzo(k)fluoranthene 4.2E+00 ug/kg 7.3E-02 4.6E-07 3.E-08 8.5E-08 6.E-09 -- 1.1E-06 -- 2.0E-07 --
UD RM 2 East Chrysene 4.6E+01 ug/kg 7.3E-03 5.0E-06 4.E-08 9.2E-07 7.E-09 -- 1.2E-05 -- 2.1E-06 --
UD RM 2 East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 2 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 2 East Fluoranthene 8.3E+01 ug/kg -- 9.1E-06 -- 1.7E-06 -- 4.0E-02 2.1E-05 5.E-04 3.9E-06 1.E-04
UD RM 2 East Fluorene 2.2E+00 ug/kg -- 2.4E-07 -- 4.3E-08 -- 4.0E-02 5.5E-07 1.E-05 1.0E-07 3.E-06
UD RM 2 East Indeno(1,2,3-cd)pyrene 1.9E+00 ug/kg 7.3E-01 2.1E-07 2.E-07 3.8E-08 3.E-08 -- 4.9E-07 -- 9.0E-08 --
UD RM 2 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 2 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 2 East Phenanthrene 2.1E+01 ug/kg -- 2.3E-06 -- 4.1E-07 -- 3.0E-02 5.3E-06 2.E-04 9.7E-07 3.E-05
UD RM 2 East Pyrene 1.0E+02 ug/kg -- 1.1E-05 -- 2.0E-06 -- 3.0E-02 2.6E-05 9.E-04 4.7E-06 2.E-04
UD RM 2 East Total Carcinogenic PAHs -- ug/kg -- -- 9.E-06 -- 2.E-06 -- -- -- -- --
UD RM 2 East Phthalates
UD RM 2 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 2 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 2 East Semivolatile Organic Compounds
UD RM 2 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 2 East Benzyl alcohol 1.0E+01 ug/kg -- 1.1E-06 -- 2.1E-07 -- 5.0E-01 2.6E-06 5.E-06 4.8E-07 1.E-06
UD RM 2 East Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 2 East Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
UD RM 2 East Hexachlorobenzene 5.6E-01 ug/kg 1.6E+00 6.2E-08 1.E-07 1.1E-08 2.E-08 8.0E-04 1.4E-07 2.E-04 2.6E-08 3.E-05
UD RM 2 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 2 East Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 2 East Phenols
UD RM 2 East 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 2 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 2 East Polychlorinated Biphenyls
UD RM 2 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 2 East Total PCB Congeners 2.4E+05 pg/g NA 2.7E-05 -- 4.9E-06 -- NA 6.2E-05 -- 1.1E-05 --
UD RM 2 East Total PCBs, Adjusted 2.2E+05 pg/g 2.0E+00 2.4E-05 5.E-05 4.5E-06 9.E-06 2.0E-05 5.7E-05 3.E+00 1.0E-05 5.E-01
UD RM 2 East Dioxin/Furan
UD RM 2 East Total Dioxin/Furan TEQ 5.2E-01 pg/g 1.3E+05 5.7E-11 7.E-06 1.0E-11 1.E-06 1.0E-09 1.3E-10 1.E-01 2.4E-11 2.E-02
UD RM 2 East Total PCB TEQ 2.5E+00 pg/g 1.3E+05 2.8E-10 4.E-05 5.1E-11 7.E-06 1.0E-09 6.5E-10 6.E-01 1.2E-10 1.E-01
UD RM 2 East Total TEQ -- pg/g -- -- 4.E-05 -- 8.E-06 -- -- 8.E-01 -- 1.E-01
UD RM 2 East Pesticides
UD RM 2 East Aldrin 2.0E-01 ug/kg 1.7E+01 2.2E-08 4.E-07 4.0E-09 7.E-08 3.0E-05 5.1E-08 2.E-03 9.3E-09 3.E-04
UD RM 2 East alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 2 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 2 East Dieldrin 8.2E-01 ug/kg 1.6E+01 9.0E-08 1.E-06 1.6E-08 3.E-07 5.0E-05 2.1E-07 4.E-03 3.8E-08 8.E-04
UD RM 2 East Endrin 6.0E-03 ug/kg -- 6.6E-10 -- 1.2E-10 -- 3.0E-04 1.5E-09 5.E-06 2.8E-10 9.E-07
UD RM 2 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 2 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 2 East gamma-Hexachlorocyclohexane 6.6E-02 ug/kg 1.1E+00 7.3E-09 8.E-09 1.3E-09 1.E-09 3.0E-04 1.7E-08 6.E-05 3.1E-09 1.E-05
UD RM 2 East Heptachlor 9.9E-03 ug/kg 4.5E+00 1.1E-09 5.E-09 2.0E-10 9.E-10 5.0E-04 2.5E-09 5.E-06 4.6E-10 9.E-07
UD RM 2 East Heptachlor epoxide 6.0E-02 ug/kg 9.1E+00 6.6E-09 6.E-08 1.2E-09 1.E-08 1.3E-05 1.6E-08 1.E-03 2.8E-09 2.E-04
UD RM 2 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 2 East Total Chlordanes 3.2E+00 ug/kg 3.5E-01 3.5E-07 1.E-07 6.4E-08 2.E-08 5.0E-04 8.1E-07 2.E-03 1.5E-07 3.E-04
UD RM 2 East Total DDD 1.1E+01 ug/kg 2.4E-01 1.2E-06 3.E-07 2.1E-07 5.E-08 5.0E-04 2.7E-06 5.E-03 5.0E-07 1.E-03
UD RM 2 East Total DDE 1.3E+01 ug/kg 3.4E-01 1.5E-06 5.E-07 2.7E-07 9.E-08 5.0E-04 3.5E-06 7.E-03 6.4E-07 1.E-03
UD RM 2 East Total DDT 1.9E+00 ug/kg 3.4E-01 2.1E-07 7.E-08 3.9E-08 1.E-08 5.0E-04 4.9E-07 1.E-03 9.0E-08 2.E-04
UD RM 2 East Total Endosulfan 9.8E-01 ug/kg -- 1.1E-07 -- 2.0E-08 -- 6.0E-03 2.5E-07 4.E-05 4.6E-08 8.E-06

Exposure Point Total 1.E-04 2.E-05
UD RM 2 West Metals
UD RM 2 West Aluminum 4.3E+01 mg/kg -- 4.7E-03 -- 8.7E-04 -- 1.0E+00 1.1E-02 1.E-02 2.0E-03 2.E-03
UD RM 2 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 2 West Arsenic, inorganic 9.7E-02 mg/kg 1.5E+00 1.1E-05 2.E-05 2.0E-06 3.E-06 3.0E-04 2.5E-05 8.E-02 4.6E-06 2.E-02
UD RM 2 West Cadmium 8.5E-02 mg/kg -- 9.4E-06 -- 1.7E-06 -- 1.0E-03 2.2E-05 2.E-02 4.0E-06 4.E-03
UD RM 2 West Chromium 5.1E-01 mg/kg -- 5.6E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
UD RM 2 West Copper 7.7E+00 mg/kg -- 8.5E-04 -- 1.5E-04 -- 4.0E-02 2.0E-03 5.E-02 3.6E-04 9.E-03
UD RM 2 West Lead 3.1E-02 mg/kg NL 3.4E-06 -- 6.3E-07 -- NL 8.0E-06 -- 1.5E-06 --
UD RM 2 West Manganese 3.9E+00 mg/kg -- 4.3E-04 -- 7.9E-05 -- 1.4E-01 1.0E-03 7.E-03 1.8E-04 1.E-03
UD RM 2 West Mercury 9.2E-03 mg/kg -- 1.0E-06 -- 1.9E-07 -- 1.0E-04 2.4E-06 2.E-02 4.3E-07 4.E-03
UD RM 2 West Nickel 2.1E-01 mg/kg -- 2.3E-05 -- 4.2E-06 -- 2.0E-02 5.3E-05 3.E-03 9.8E-06 5.E-04
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 2 West Selenium 1.5E-01 mg/kg -- 1.7E-05 -- 3.1E-06 -- 5.0E-03 3.9E-05 8.E-03 7.2E-06 1.E-03
UD RM 2 West Silver 3.5E-02 mg/kg -- 3.9E-06 -- 7.1E-07 -- 5.0E-03 9.0E-06 2.E-03 1.7E-06 3.E-04
UD RM 2 West Thallium 2.0E-03 mg/kg -- 2.2E-07 -- 4.0E-08 -- 6.6E-05 5.1E-07 8.E-03 9.4E-08 1.E-03
UD RM 2 West Zinc 2.9E+01 mg/kg -- 3.2E-03 -- 5.8E-04 -- 3.0E-01 7.4E-03 2.E-02 1.4E-03 5.E-03
UD RM 2 West Butyltins
UD RM 2 West Butyltin ion 1.0E+00 ug/kg -- 1.1E-07 -- 2.1E-08 -- 3.0E-04 2.6E-07 9.E-04 4.8E-08 2.E-04
UD RM 2 West Dibutyltin ion 3.4E+00 ug/kg -- 3.7E-07 -- 6.9E-08 -- 3.0E-04 8.7E-07 3.E-03 1.6E-07 5.E-04
UD RM 2 West Tributyltin ion 3.4E+00 ug/kg -- 3.7E-07 -- 6.8E-08 -- 3.0E-04 8.6E-07 3.E-03 1.6E-07 5.E-04
UD RM 2 West PAHs
UD RM 2 West 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 1.3E-07 4.E-09 2.4E-08 7.E-10 7.0E-02 3.1E-07 4.E-06 5.7E-08 8.E-07
UD RM 2 West 2-Methylnaphthalene 1.6E+00 ug/kg -- 1.7E-07 -- 3.1E-08 -- 4.0E-03 4.0E-07 1.E-04 7.3E-08 2.E-05
UD RM 2 West Acenaphthene 2.2E+00 ug/kg -- 2.4E-07 -- 4.4E-08 -- 6.0E-02 5.7E-07 9.E-06 1.0E-07 2.E-06
UD RM 2 West Acenaphthylene 1.2E+00 ug/kg -- 1.3E-07 -- 2.3E-08 -- 6.0E-02 3.0E-07 5.E-06 5.5E-08 9.E-07
UD RM 2 West Anthracene 1.0E+01 ug/kg -- 1.1E-06 -- 2.0E-07 -- 3.0E-01 2.6E-06 9.E-06 4.7E-07 2.E-06
UD RM 2 West Benzo(a)anthracene 3.3E+01 ug/kg 7.3E-01 3.7E-06 3.E-06 6.7E-07 5.E-07 -- 8.6E-06 -- 1.6E-06 --
UD RM 2 West Benzo(a)pyrene 6.9E+00 ug/kg 7.3E+00 7.6E-07 6.E-06 1.4E-07 1.E-06 -- 1.8E-06 -- 3.3E-07 --
UD RM 2 West Benzo(b)fluoranthene 8.3E+00 ug/kg 7.3E-01 9.1E-07 7.E-07 1.7E-07 1.E-07 -- 2.1E-06 -- 3.9E-07 --
UD RM 2 West Benzo(e)pyrene 3.5E+00 ug/kg -- 3.9E-07 -- 7.1E-08 -- 3.0E-02 9.0E-07 3.E-05 1.7E-07 6.E-06
UD RM 2 West Benzo(g,h,i)perylene 3.4E+00 ug/kg -- 3.8E-07 -- 6.9E-08 -- 3.0E-02 8.8E-07 3.E-05 1.6E-07 5.E-06
UD RM 2 West Benzo(k)fluoranthene 4.0E+00 ug/kg 7.3E-02 4.4E-07 3.E-08 8.1E-08 6.E-09 -- 1.0E-06 -- 1.9E-07 --
UD RM 2 West Chrysene 3.7E+01 ug/kg 7.3E-03 4.1E-06 3.E-08 7.5E-07 5.E-09 -- 9.5E-06 -- 1.7E-06 --
UD RM 2 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 2 West Dibenzothiophene 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 4.0E-02 3.6E-07 9.E-06 6.6E-08 2.E-06
UD RM 2 West Fluoranthene 1.0E+02 ug/kg -- 1.1E-05 -- 2.0E-06 -- 4.0E-02 2.6E-05 6.E-04 4.8E-06 1.E-04
UD RM 2 West Fluorene 3.6E+00 ug/kg -- 3.9E-07 -- 7.2E-08 -- 4.0E-02 9.1E-07 2.E-05 1.7E-07 4.E-06
UD RM 2 West Indeno(1,2,3-cd)pyrene 2.1E+00 ug/kg 7.3E-01 2.4E-07 2.E-07 4.3E-08 3.E-08 -- 5.5E-07 -- 1.0E-07 --
UD RM 2 West Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 2 West Perylene 6.0E-01 ug/kg -- 6.6E-08 -- 1.2E-08 -- 3.0E-02 1.5E-07 5.E-06 2.8E-08 9.E-07
UD RM 2 West Phenanthrene 3.8E+01 ug/kg -- 4.1E-06 -- 7.6E-07 -- 3.0E-02 9.6E-06 3.E-04 1.8E-06 6.E-05
UD RM 2 West Pyrene 9.8E+01 ug/kg -- 1.1E-05 -- 2.0E-06 -- 3.0E-02 2.5E-05 8.E-04 4.6E-06 2.E-04
UD RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- 9.E-06 -- 2.E-06 -- -- -- -- --
UD RM 2 West Phthalates
UD RM 2 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 2 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
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Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI
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Noncancer
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Oral Cancer 
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(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 2 West Semivolatile Organic Compounds
UD RM 2 West Benzoic acid 1.9E+03 ug/kg -- 2.1E-04 -- 3.8E-05 -- 4.0E+00 4.9E-04 1.E-04 9.0E-05 2.E-05
UD RM 2 West Benzyl alcohol 1.2E+01 ug/kg -- 1.3E-06 -- 2.4E-07 -- 5.0E-01 3.1E-06 6.E-06 5.7E-07 1.E-06
UD RM 2 West Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 2 West Dibenzofuran 1.0E+00 ug/kg -- 1.1E-07 -- 2.0E-08 -- 4.0E-02 2.6E-07 6.E-06 4.7E-08 1.E-06
UD RM 2 West Hexachlorobenzene 5.2E-01 ug/kg 1.6E+00 5.8E-08 9.E-08 1.1E-08 2.E-08 8.0E-04 1.3E-07 2.E-04 2.5E-08 3.E-05
UD RM 2 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 2 West Nitrobenzene 2.8E+02 ug/kg -- 3.1E-05 -- 5.7E-06 -- 2.0E-03 7.2E-05 4.E-02 1.3E-05 7.E-03
UD RM 2 West Phenols
UD RM 2 West 4-Nitrophenol 1.9E+01 ug/kg -- 2.1E-06 -- 3.8E-07 -- 5.0E-03 4.9E-06 1.E-03 9.0E-07 2.E-04
UD RM 2 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 2 West Polychlorinated Biphenyls
UD RM 2 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 2 West Total PCB Congeners 7.7E+04 pg/g NA 8.5E-06 -- 1.6E-06 -- NA 2.0E-05 -- 3.6E-06 --
UD RM 2 West Total PCBs, Adjusted 7.2E+04 pg/g 2.0E+00 7.9E-06 2.E-05 1.5E-06 3.E-06 2.0E-05 1.9E-05 9.E-01 3.4E-06 2.E-01
UD RM 2 West Dioxin/Furan
UD RM 2 West Total Dioxin/Furan TEQ 4.8E-01 pg/g 1.3E+05 5.3E-11 7.E-06 9.7E-12 1.E-06 1.0E-09 1.2E-10 1.E-01 2.3E-11 2.E-02
UD RM 2 West Total PCB TEQ 7.8E-01 pg/g 1.3E+05 8.6E-11 1.E-05 1.6E-11 2.E-06 1.0E-09 2.0E-10 2.E-01 3.7E-11 4.E-02
UD RM 2 West Total TEQ -- pg/g -- -- 2.E-05 -- 3.E-06 -- -- 3.E-01 -- 6.E-02
UD RM 2 West Pesticides
UD RM 2 West Aldrin 2.2E-01 ug/kg 1.7E+01 2.4E-08 4.E-07 4.4E-09 7.E-08 3.0E-05 5.6E-08 2.E-03 1.0E-08 3.E-04
UD RM 2 West alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 2 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 2 West Dieldrin 6.3E-01 ug/kg 1.6E+01 6.9E-08 1.E-06 1.3E-08 2.E-07 5.0E-05 1.6E-07 3.E-03 3.0E-08 6.E-04
UD RM 2 West Endrin 5.7E-03 ug/kg -- 6.3E-10 -- 1.1E-10 -- 3.0E-04 1.5E-09 5.E-06 2.7E-10 9.E-07
UD RM 2 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 2 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 2 West gamma-Hexachlorocyclohexane 5.0E-02 ug/kg 1.1E+00 5.5E-09 6.E-09 1.0E-09 1.E-09 3.0E-04 1.3E-08 4.E-05 2.3E-09 8.E-06
UD RM 2 West Heptachlor 7.3E-03 ug/kg 4.5E+00 8.0E-10 4.E-09 1.5E-10 7.E-10 5.0E-04 1.9E-09 4.E-06 3.4E-10 7.E-07
UD RM 2 West Heptachlor epoxide 4.7E-02 ug/kg 9.1E+00 5.1E-09 5.E-08 9.4E-10 9.E-09 1.3E-05 1.2E-08 9.E-04 2.2E-09 2.E-04
UD RM 2 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 2 West Total Chlordanes 2.8E+00 ug/kg 3.5E-01 3.1E-07 1.E-07 5.7E-08 2.E-08 5.0E-04 7.3E-07 1.E-03 1.3E-07 3.E-04
UD RM 2 West Total DDD 1.1E+01 ug/kg 2.4E-01 1.2E-06 3.E-07 2.3E-07 5.E-08 5.0E-04 2.9E-06 6.E-03 5.3E-07 1.E-03
UD RM 2 West Total DDE 1.3E+01 ug/kg 3.4E-01 1.5E-06 5.E-07 2.7E-07 9.E-08 5.0E-04 3.5E-06 7.E-03 6.4E-07 1.E-03
UD RM 2 West Total DDT 1.8E+00 ug/kg 3.4E-01 2.0E-07 7.E-08 3.7E-08 1.E-08 5.0E-04 4.7E-07 9.E-04 8.6E-08 2.E-04
UD RM 2 West Total Endosulfan 6.7E-01 ug/kg -- 7.4E-08 -- 1.4E-08 -- 6.0E-03 1.7E-07 3.E-05 3.2E-08 5.E-06

Exposure Point Total 6.E-05 1.E-05
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 3 East Metals
UD RM 3 East Aluminum 5.5E+01 mg/kg -- 6.0E-03 -- 1.1E-03 -- 1.0E+00 1.4E-02 1.E-02 2.6E-03 3.E-03
UD RM 3 East Antimony 1.8E-03 mg/kg -- 1.9E-07 -- 3.5E-08 -- 4.0E-04 4.5E-07 1.E-03 8.3E-08 2.E-04
UD RM 3 East Arsenic, inorganic 8.8E-02 mg/kg 1.5E+00 9.7E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 2.3E-05 8.E-02 4.2E-06 1.E-02
UD RM 3 East Cadmium 1.4E-01 mg/kg -- 1.5E-05 -- 2.7E-06 -- 1.0E-03 3.5E-05 3.E-02 6.4E-06 6.E-03
UD RM 3 East Chromium 7.8E-01 mg/kg -- 8.6E-05 -- 1.6E-05 -- 1.5E+00 2.0E-04 1.E-04 3.7E-05 2.E-05
UD RM 3 East Copper 9.8E+00 mg/kg -- 1.1E-03 -- 2.0E-04 -- 4.0E-02 2.5E-03 6.E-02 4.6E-04 1.E-02
UD RM 3 East Lead 7.9E-02 mg/kg NL 8.7E-06 -- 1.6E-06 -- NL 2.0E-05 -- 3.7E-06 --
UD RM 3 East Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 3 East Mercury 7.0E-03 mg/kg -- 7.7E-07 -- 1.4E-07 -- 1.0E-04 1.8E-06 2.E-02 3.3E-07 3.E-03
UD RM 3 East Nickel 3.0E-01 mg/kg -- 3.3E-05 -- 6.0E-06 -- 2.0E-02 7.7E-05 4.E-03 1.4E-05 7.E-04
UD RM 3 East Selenium 1.0E-01 mg/kg -- 1.1E-05 -- 2.1E-06 -- 5.0E-03 2.7E-05 5.E-03 4.9E-06 1.E-03
UD RM 3 East Silver 3.9E-02 mg/kg -- 4.3E-06 -- 8.0E-07 -- 5.0E-03 1.0E-05 2.E-03 1.9E-06 4.E-04
UD RM 3 East Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 3 East Zinc 4.2E+01 mg/kg -- 4.6E-03 -- 8.5E-04 -- 3.0E-01 1.1E-02 4.E-02 2.0E-03 7.E-03
UD RM 3 East Butyltins
UD RM 3 East Butyltin ion 1.8E+00 ug/kg -- 2.0E-07 -- 3.7E-08 -- 3.0E-04 4.7E-07 2.E-03 8.6E-08 3.E-04
UD RM 3 East Dibutyltin ion 2.3E+01 ug/kg -- 2.6E-06 -- 4.7E-07 -- 3.0E-04 6.0E-06 2.E-02 1.1E-06 4.E-03
UD RM 3 East Tributyltin ion 2.5E+01 ug/kg -- 2.8E-06 -- 5.1E-07 -- 3.0E-04 6.5E-06 2.E-02 1.2E-06 4.E-03
UD RM 3 East PAHs
UD RM 3 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 3 East 2-Methylnaphthalene 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 4.0E-03 4.1E-07 1.E-04 7.5E-08 2.E-05
UD RM 3 East Acenaphthene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 6.0E-02 3.1E-07 5.E-06 5.6E-08 9.E-07
UD RM 3 East Acenaphthylene 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 6.0E-02 3.5E-07 6.E-06 6.5E-08 1.E-06
UD RM 3 East Anthracene 8.3E+00 ug/kg -- 9.1E-07 -- 1.7E-07 -- 3.0E-01 2.1E-06 7.E-06 3.9E-07 1.E-06
UD RM 3 East Benzo(a)anthracene 5.6E+01 ug/kg 7.3E-01 6.1E-06 4.E-06 1.1E-06 8.E-07 -- 1.4E-05 -- 2.6E-06 --
UD RM 3 East Benzo(a)pyrene 1.3E+01 ug/kg 7.3E+00 1.4E-06 1.E-05 2.7E-07 2.E-06 -- 3.4E-06 -- 6.2E-07 --
UD RM 3 East Benzo(b)fluoranthene 2.6E+01 ug/kg 7.3E-01 2.8E-06 2.E-06 5.2E-07 4.E-07 -- 6.6E-06 -- 1.2E-06 --
UD RM 3 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 3 East Benzo(g,h,i)perylene 6.9E+00 ug/kg -- 7.6E-07 -- 1.4E-07 -- 3.0E-02 1.8E-06 6.E-05 3.3E-07 1.E-05
UD RM 3 East Benzo(k)fluoranthene 1.1E+01 ug/kg 7.3E-02 1.3E-06 9.E-08 2.3E-07 2.E-08 -- 2.9E-06 -- 5.4E-07 --
UD RM 3 East Chrysene 8.6E+01 ug/kg 7.3E-03 9.5E-06 7.E-08 1.7E-06 1.E-08 -- 2.2E-05 -- 4.1E-06 --
UD RM 3 East Dibenzo(a,h)anthracene 9.7E-01 ug/kg 7.3E+00 1.1E-07 8.E-07 2.0E-08 1.E-07 -- 2.5E-07 -- 4.6E-08 --
UD RM 3 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 3 East Fluoranthene 8.3E+01 ug/kg -- 9.1E-06 -- 1.7E-06 -- 4.0E-02 2.1E-05 5.E-04 3.9E-06 1.E-04
UD RM 3 East Fluorene 3.5E+00 ug/kg -- 3.8E-07 -- 7.0E-08 -- 4.0E-02 8.9E-07 2.E-05 1.6E-07 4.E-06
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 3 East Indeno(1,2,3-cd)pyrene 4.5E+00 ug/kg 7.3E-01 5.0E-07 4.E-07 9.2E-08 7.E-08 -- 1.2E-06 -- 2.1E-07 --
UD RM 3 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 3 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 3 East Phenanthrene 2.4E+01 ug/kg -- 2.6E-06 -- 4.8E-07 -- 3.0E-02 6.1E-06 2.E-04 1.1E-06 4.E-05
UD RM 3 East Pyrene 1.1E+02 ug/kg -- 1.2E-05 -- 2.2E-06 -- 3.0E-02 2.8E-05 9.E-04 5.2E-06 2.E-04
UD RM 3 East Total Carcinogenic PAHs -- ug/kg -- -- 2.E-05 -- 3.E-06 -- -- -- -- --
UD RM 3 East Phthalates
UD RM 3 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 3 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 3 East Semivolatile Organic Compounds
UD RM 3 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 3 East Benzyl alcohol 1.1E+01 ug/kg -- 1.2E-06 -- 2.2E-07 -- 5.0E-01 2.8E-06 6.E-06 5.1E-07 1.E-06
UD RM 3 East Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 3 East Dibenzofuran 1.4E+00 ug/kg -- 1.6E-07 -- 2.9E-08 -- 4.0E-02 3.7E-07 9.E-06 6.7E-08 2.E-06
UD RM 3 East Hexachlorobenzene 5.0E-01 ug/kg 1.6E+00 5.5E-08 9.E-08 1.0E-08 2.E-08 8.0E-04 1.3E-07 2.E-04 2.4E-08 3.E-05
UD RM 3 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 3 East Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 3 East Phenols
UD RM 3 East 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 3 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 3 East Polychlorinated Biphenyls
UD RM 3 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 3 East Total PCB Congeners 3.1E+05 pg/g NA 3.4E-05 -- 6.3E-06 -- NA 8.0E-05 -- 1.5E-05 --
UD RM 3 East Total PCBs, Adjusted 2.9E+05 pg/g 2.0E+00 3.1E-05 6.E-05 5.8E-06 1.E-05 2.0E-05 7.3E-05 4.E+00 1.3E-05 7.E-01
UD RM 3 East Dioxin/Furan
UD RM 3 East Total Dioxin/Furan TEQ 6.4E-01 pg/g 1.3E+05 7.0E-11 9.E-06 1.3E-11 2.E-06 1.0E-09 1.6E-10 2.E-01 3.0E-11 3.E-02
UD RM 3 East Total PCB TEQ 3.0E+00 pg/g 1.3E+05 3.3E-10 4.E-05 6.0E-11 8.E-06 1.0E-09 7.6E-10 8.E-01 1.4E-10 1.E-01
UD RM 3 East Total TEQ -- pg/g -- -- 5.E-05 -- 9.E-06 -- -- 9.E-01 -- 2.E-01
UD RM 3 East Pesticides
UD RM 3 East Aldrin 1.6E-01 ug/kg 1.7E+01 1.7E-08 3.E-07 3.2E-09 5.E-08 3.0E-05 4.1E-08 1.E-03 7.4E-09 2.E-04
UD RM 3 East alpha-Hexachlorocyclohexane 5.7E-03 ug/kg 6.3E+00 6.3E-10 4.E-09 1.1E-10 7.E-10 8.0E-03 1.5E-09 2.E-07 2.7E-10 3.E-08
UD RM 3 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 3 East Dieldrin 7.5E-01 ug/kg 1.6E+01 8.2E-08 1.E-06 1.5E-08 2.E-07 5.0E-05 1.9E-07 4.E-03 3.5E-08 7.E-04
UD RM 3 East Endrin 6.0E-03 ug/kg -- 6.6E-10 -- 1.2E-10 -- 3.0E-04 1.5E-09 5.E-06 2.8E-10 9.E-07
UD RM 3 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 East Endrin ketone 2.1E-03 ug/kg -- 2.3E-10 -- 4.2E-11 -- 3.0E-04 5.4E-10 2.E-06 9.9E-11 3.E-07
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 3 East gamma-Hexachlorocyclohexane 4.7E-02 ug/kg 1.1E+00 5.2E-09 6.E-09 9.6E-10 1.E-09 3.0E-04 1.2E-08 4.E-05 2.2E-09 7.E-06
UD RM 3 East Heptachlor 1.4E-02 ug/kg 4.5E+00 1.6E-09 7.E-09 2.9E-10 1.E-09 5.0E-04 3.7E-09 7.E-06 6.8E-10 1.E-06
UD RM 3 East Heptachlor epoxide 5.2E-02 ug/kg 9.1E+00 5.7E-09 5.E-08 1.1E-09 1.E-08 1.3E-05 1.3E-08 1.E-03 2.5E-09 2.E-04
UD RM 3 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 3 East Total Chlordanes 2.8E+00 ug/kg 3.5E-01 3.1E-07 1.E-07 5.7E-08 2.E-08 5.0E-04 7.3E-07 1.E-03 1.3E-07 3.E-04
UD RM 3 East Total DDD 1.0E+01 ug/kg 2.4E-01 1.2E-06 3.E-07 2.1E-07 5.E-08 5.0E-04 2.7E-06 5.E-03 4.9E-07 1.E-03
UD RM 3 East Total DDE 1.1E+01 ug/kg 3.4E-01 1.2E-06 4.E-07 2.2E-07 7.E-08 5.0E-04 2.8E-06 6.E-03 5.1E-07 1.E-03
UD RM 3 East Total DDT 2.5E+00 ug/kg 3.4E-01 2.8E-07 1.E-07 5.1E-08 2.E-08 5.0E-04 6.5E-07 1.E-03 1.2E-07 2.E-04
UD RM 3 East Total Endosulfan 8.3E-01 ug/kg -- 9.2E-08 -- 1.7E-08 -- 6.0E-03 2.1E-07 4.E-05 3.9E-08 7.E-06

Exposure Point Total 2.E-04 3.E-05
UD RM 3 West Metals
UD RM 3 West Aluminum 2.0E+02 mg/kg -- 2.2E-02 -- 4.0E-03 -- 1.0E+00 5.1E-02 5.E-02 9.4E-03 9.E-03
UD RM 3 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 3 West Arsenic, inorganic 8.9E-02 mg/kg 1.5E+00 9.8E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 2.3E-05 8.E-02 4.2E-06 1.E-02
UD RM 3 West Cadmium 6.1E-02 mg/kg -- 6.7E-06 -- 1.2E-06 -- 1.0E-03 1.6E-05 2.E-02 2.9E-06 3.E-03
UD RM 3 West Chromium 6.0E-01 mg/kg -- 6.6E-05 -- 1.2E-05 -- 1.5E+00 1.5E-04 1.E-04 2.8E-05 2.E-05
UD RM 3 West Copper 7.7E+00 mg/kg -- 8.5E-04 -- 1.6E-04 -- 4.0E-02 2.0E-03 5.E-02 3.6E-04 9.E-03
UD RM 3 West Lead 8.9E-02 mg/kg NL 9.8E-06 -- 1.8E-06 -- NL 2.3E-05 -- 4.2E-06 --
UD RM 3 West Manganese 7.8E+00 mg/kg -- 8.6E-04 -- 1.6E-04 -- 1.4E-01 2.0E-03 1.E-02 3.7E-04 3.E-03
UD RM 3 West Mercury 1.6E-02 mg/kg -- 1.8E-06 -- 3.3E-07 -- 1.0E-04 4.2E-06 4.E-02 7.7E-07 8.E-03
UD RM 3 West Nickel 2.5E-01 mg/kg -- 2.8E-05 -- 5.1E-06 -- 2.0E-02 6.5E-05 3.E-03 1.2E-05 6.E-04
UD RM 3 West Selenium 2.2E-01 mg/kg -- 2.4E-05 -- 4.4E-06 -- 5.0E-03 5.7E-05 1.E-02 1.0E-05 2.E-03
UD RM 3 West Silver 3.5E-02 mg/kg -- 3.9E-06 -- 7.1E-07 -- 5.0E-03 9.0E-06 2.E-03 1.7E-06 3.E-04
UD RM 3 West Thallium 1.8E-03 mg/kg -- 2.0E-07 -- 3.6E-08 -- 6.6E-05 4.6E-07 7.E-03 8.5E-08 1.E-03
UD RM 3 West Zinc 3.3E+01 mg/kg -- 3.6E-03 -- 6.7E-04 -- 3.0E-01 8.5E-03 3.E-02 1.6E-03 5.E-03
UD RM 3 West Butyltins
UD RM 3 West Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West PAHs
UD RM 3 West 1-Methylnaphthalene 1.5E+00 ug/kg 2.9E-02 1.7E-07 5.E-09 3.0E-08 9.E-10 7.0E-02 3.9E-07 6.E-06 7.1E-08 1.E-06
UD RM 3 West 2-Methylnaphthalene 2.0E+00 ug/kg -- 2.2E-07 -- 4.0E-08 -- 4.0E-03 5.1E-07 1.E-04 9.4E-08 2.E-05
UD RM 3 West Acenaphthene 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 6.0E-02 3.9E-07 6.E-06 7.1E-08 1.E-06
UD RM 3 West Acenaphthylene 5.5E-01 ug/kg -- 6.1E-08 -- 1.1E-08 -- 6.0E-02 1.4E-07 2.E-06 2.6E-08 4.E-07
UD RM 3 West Anthracene 3.2E+00 ug/kg -- 3.5E-07 -- 6.5E-08 -- 3.0E-01 8.2E-07 3.E-06 1.5E-07 5.E-07
UD RM 3 West Benzo(a)anthracene 1.1E+01 ug/kg 7.3E-01 1.2E-06 9.E-07 2.2E-07 2.E-07 -- 2.8E-06 -- 5.2E-07 --
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Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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EPC Ingestion Rate: 18 g/day

UD RM 3 West Benzo(a)pyrene 1.5E+00 ug/kg 7.3E+00 1.7E-07 1.E-06 3.0E-08 2.E-07 -- 3.9E-07 -- 7.1E-08 --
UD RM 3 West Benzo(b)fluoranthene 2.5E+00 ug/kg 7.3E-01 2.8E-07 2.E-07 5.1E-08 4.E-08 -- 6.4E-07 -- 1.2E-07 --
UD RM 3 West Benzo(e)pyrene 6.0E+00 ug/kg -- 6.6E-07 -- 1.2E-07 -- 3.0E-02 1.5E-06 5.E-05 2.8E-07 9.E-06
UD RM 3 West Benzo(g,h,i)perylene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 3.0E-02 4.6E-07 2.E-05 8.5E-08 3.E-06
UD RM 3 West Benzo(k)fluoranthene 9.6E-01 ug/kg 7.3E-02 1.1E-07 8.E-09 1.9E-08 1.E-09 -- 2.5E-07 -- 4.5E-08 --
UD RM 3 West Chrysene 1.8E+01 ug/kg 7.3E-03 2.0E-06 1.E-08 3.6E-07 3.E-09 -- 4.6E-06 -- 8.5E-07 --
UD RM 3 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 3 West Dibenzothiophene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-02 3.3E-07 8.E-06 6.1E-08 2.E-06
UD RM 3 West Fluoranthene 4.2E+01 ug/kg -- 4.6E-06 -- 8.5E-07 -- 4.0E-02 1.1E-05 3.E-04 2.0E-06 5.E-05
UD RM 3 West Fluorene 2.5E+00 ug/kg -- 2.8E-07 -- 5.1E-08 -- 4.0E-02 6.4E-07 2.E-05 1.2E-07 3.E-06
UD RM 3 West Indeno(1,2,3-cd)pyrene 9.0E-01 ug/kg 7.3E-01 9.9E-08 7.E-08 1.8E-08 1.E-08 -- 2.3E-07 -- 4.2E-08 --
UD RM 3 West Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 3 West Perylene 5.9E-01 ug/kg -- 6.5E-08 -- 1.2E-08 -- 3.0E-02 1.5E-07 5.E-06 2.8E-08 9.E-07
UD RM 3 West Phenanthrene 1.4E+01 ug/kg -- 1.5E-06 -- 2.8E-07 -- 3.0E-02 3.6E-06 1.E-04 6.6E-07 2.E-05
UD RM 3 West Pyrene 4.7E+01 ug/kg -- 5.2E-06 -- 9.5E-07 -- 3.0E-02 1.2E-05 4.E-04 2.2E-06 7.E-05
UD RM 3 West Total Carcinogenic PAHs -- ug/kg -- -- 2.E-06 -- 4.E-07 -- -- -- -- --
UD RM 3 West Phthalates
UD RM 3 West Bis(2-ethylhexyl) phthalate 9.9E+01 ug/kg 1.4E-02 1.1E-05 2.E-07 2.0E-06 3.E-08 2.0E-02 2.5E-05 1.E-03 4.7E-06 2.E-04
UD RM 3 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 3 West Semivolatile Organic Compounds
UD RM 3 West Benzoic acid 5.9E+03 ug/kg -- 6.5E-04 -- 1.2E-04 -- 4.0E+00 1.5E-03 4.E-04 2.8E-04 7.E-05
UD RM 3 West Benzyl alcohol 2.9E+01 ug/kg -- 3.2E-06 -- 5.9E-07 -- 5.0E-01 7.5E-06 1.E-05 1.4E-06 3.E-06
UD RM 3 West Bis(2-chloroethoxy) methane 4.6E+01 ug/kg -- 5.1E-06 -- 9.3E-07 -- 3.0E-03 1.2E-05 4.E-03 2.2E-06 7.E-04
UD RM 3 West Dibenzofuran 1.0E+00 ug/kg -- 1.1E-07 -- 2.0E-08 -- 4.0E-02 2.6E-07 6.E-06 4.7E-08 1.E-06
UD RM 3 West Hexachlorobenzene 7.9E-01 ug/kg 1.6E+00 8.7E-08 1.E-07 1.6E-08 3.E-08 8.0E-04 2.0E-07 3.E-04 3.7E-08 5.E-05
UD RM 3 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 3 West Nitrobenzene 5.2E+02 ug/kg -- 5.7E-05 -- 1.1E-05 -- 2.0E-03 1.3E-04 7.E-02 2.5E-05 1.E-02
UD RM 3 West Phenols
UD RM 3 West 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 3 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 3 West Polychlorinated Biphenyls
UD RM 3 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 3 West Total PCB Congeners 1.0E+05 pg/g NA 1.1E-05 -- 2.0E-06 -- NA 2.6E-05 -- 4.7E-06 --
UD RM 3 West Total PCBs, Adjusted 9.4E+04 pg/g 2.0E+00 1.0E-05 2.E-05 1.9E-06 4.E-06 2.0E-05 2.4E-05 1.E+00 4.4E-06 2.E-01
UD RM 3 West Dioxin/Furan
UD RM 3 West Total Dioxin/Furan TEQ 8.6E-01 pg/g 1.3E+05 9.5E-11 1.E-05 1.7E-11 2.E-06 1.0E-09 2.2E-10 2.E-01 4.1E-11 4.E-02
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 3 West Total PCB TEQ 9.8E-01 pg/g 1.3E+05 1.1E-10 1.E-05 2.0E-11 3.E-06 1.0E-09 2.5E-10 3.E-01 4.6E-11 5.E-02
UD RM 3 West Total TEQ -- pg/g -- -- 3.E-05 -- 5.E-06 -- -- 5.E-01 -- 9.E-02
UD RM 3 West Pesticides
UD RM 3 West Aldrin 3.8E-01 ug/kg 1.7E+01 4.2E-08 7.E-07 7.6E-09 1.E-07 3.0E-05 9.7E-08 3.E-03 1.8E-08 6.E-04
UD RM 3 West alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 3 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 3 West Dieldrin 6.7E-01 ug/kg 1.6E+01 7.3E-08 1.E-06 1.3E-08 2.E-07 5.0E-05 1.7E-07 3.E-03 3.1E-08 6.E-04
UD RM 3 West Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 3 West Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 3 West Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
UD RM 3 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 3 West Total Chlordanes 3.8E+00 ug/kg 3.5E-01 4.1E-07 1.E-07 7.6E-08 3.E-08 5.0E-04 9.7E-07 2.E-03 1.8E-07 4.E-04
UD RM 3 West Total DDD 1.7E+01 ug/kg 2.4E-01 1.9E-06 5.E-07 3.5E-07 8.E-08 5.0E-04 4.5E-06 9.E-03 8.2E-07 2.E-03
UD RM 3 West Total DDE 1.7E+01 ug/kg 3.4E-01 1.9E-06 6.E-07 3.5E-07 1.E-07 5.0E-04 4.4E-06 9.E-03 8.1E-07 2.E-03
UD RM 3 West Total DDT 3.0E+00 ug/kg 3.4E-01 3.3E-07 1.E-07 6.1E-08 2.E-08 5.0E-04 7.7E-07 2.E-03 1.4E-07 3.E-04
UD RM 3 West Total Endosulfan 6.9E-01 ug/kg -- 7.6E-08 -- 1.4E-08 -- 6.0E-03 1.8E-07 3.E-05 3.3E-08 5.E-06

Exposure Point Total 7.E-05 1.E-05
UD RM 4 East Metals
UD RM 4 East Aluminum 4.9E+01 mg/kg -- 5.4E-03 -- 9.9E-04 -- 1.0E+00 1.3E-02 1.E-02 2.3E-03 2.E-03
UD RM 4 East Antimony 1.0E-03 mg/kg -- 1.1E-07 -- 2.0E-08 -- 4.0E-04 2.6E-07 6.E-04 4.7E-08 1.E-04
UD RM 4 East Arsenic, inorganic 9.0E-02 mg/kg 1.5E+00 9.9E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 2.3E-05 8.E-02 4.3E-06 1.E-02
UD RM 4 East Cadmium 1.1E-01 mg/kg -- 1.2E-05 -- 2.2E-06 -- 1.0E-03 2.8E-05 3.E-02 5.2E-06 5.E-03
UD RM 4 East Chromium 5.6E-01 mg/kg -- 6.2E-05 -- 1.1E-05 -- 1.5E+00 1.4E-04 1.E-04 2.6E-05 2.E-05
UD RM 4 East Copper 9.3E+00 mg/kg -- 1.0E-03 -- 1.9E-04 -- 4.0E-02 2.4E-03 6.E-02 4.4E-04 1.E-02
UD RM 4 East Lead 1.2E-01 mg/kg NL 1.3E-05 -- 2.4E-06 -- NL 3.1E-05 -- 5.6E-06 --
UD RM 4 East Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 4 East Mercury 9.4E-03 mg/kg -- 1.0E-06 -- 1.9E-07 -- 1.0E-04 2.4E-06 2.E-02 4.4E-07 4.E-03
UD RM 4 East Nickel 3.3E-01 mg/kg -- 3.7E-05 -- 6.7E-06 -- 2.0E-02 8.5E-05 4.E-03 1.6E-05 8.E-04
UD RM 4 East Selenium 8.6E-02 mg/kg -- 9.5E-06 -- 1.7E-06 -- 5.0E-03 2.2E-05 4.E-03 4.1E-06 8.E-04
UD RM 4 East Silver 5.3E-02 mg/kg -- 5.9E-06 -- 1.1E-06 -- 5.0E-03 1.4E-05 3.E-03 2.5E-06 5.E-04
UD RM 4 East Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 4 East Zinc 3.0E+01 mg/kg -- 3.3E-03 -- 6.1E-04 -- 3.0E-01 7.8E-03 3.E-02 1.4E-03 5.E-03
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 4 East Butyltins
UD RM 4 East Butyltin ion 4.4E+00 ug/kg -- 4.8E-07 -- 8.8E-08 -- 3.0E-04 1.1E-06 4.E-03 2.1E-07 7.E-04
UD RM 4 East Dibutyltin ion 5.4E+00 ug/kg -- 5.9E-07 -- 1.1E-07 -- 3.0E-04 1.4E-06 5.E-03 2.5E-07 8.E-04
UD RM 4 East Tributyltin ion 7.6E+00 ug/kg -- 8.3E-07 -- 1.5E-07 -- 3.0E-04 1.9E-06 6.E-03 3.6E-07 1.E-03
UD RM 4 East PAHs
UD RM 4 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 4 East 2-Methylnaphthalene 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 4.0E-03 3.9E-07 1.E-04 7.1E-08 2.E-05
UD RM 4 East Acenaphthene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 6.0E-02 4.6E-07 8.E-06 8.5E-08 1.E-06
UD RM 4 East Acenaphthylene 1.6E+00 ug/kg -- 1.7E-07 -- 3.2E-08 -- 6.0E-02 4.1E-07 7.E-06 7.4E-08 1.E-06
UD RM 4 East Anthracene 6.3E+00 ug/kg -- 6.9E-07 -- 1.3E-07 -- 3.0E-01 1.6E-06 5.E-06 3.0E-07 1.E-06
UD RM 4 East Benzo(a)anthracene 3.8E+01 ug/kg 7.3E-01 4.1E-06 3.E-06 7.6E-07 6.E-07 -- 9.6E-06 -- 1.8E-06 --
UD RM 4 East Benzo(a)pyrene 8.0E+00 ug/kg 7.3E+00 8.8E-07 6.E-06 1.6E-07 1.E-06 -- 2.1E-06 -- 3.8E-07 --
UD RM 4 East Benzo(b)fluoranthene 1.2E+01 ug/kg 7.3E-01 1.4E-06 1.E-06 2.5E-07 2.E-07 -- 3.2E-06 -- 5.8E-07 --
UD RM 4 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 4 East Benzo(g,h,i)perylene 3.6E+00 ug/kg -- 4.0E-07 -- 7.3E-08 -- 3.0E-02 9.3E-07 3.E-05 1.7E-07 6.E-06
UD RM 4 East Benzo(k)fluoranthene 6.3E+00 ug/kg 7.3E-02 6.9E-07 5.E-08 1.3E-07 9.E-09 -- 1.6E-06 -- 3.0E-07 --
UD RM 4 East Chrysene 4.2E+01 ug/kg 7.3E-03 4.6E-06 3.E-08 8.4E-07 6.E-09 -- 1.1E-05 -- 2.0E-06 --
UD RM 4 East Dibenzo(a,h)anthracene 7.9E-01 ug/kg 7.3E+00 8.7E-08 6.E-07 1.6E-08 1.E-07 -- 2.0E-07 -- 3.7E-08 --
UD RM 4 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 4 East Fluoranthene 5.8E+01 ug/kg -- 6.4E-06 -- 1.2E-06 -- 4.0E-02 1.5E-05 4.E-04 2.7E-06 7.E-05
UD RM 4 East Fluorene 2.1E+00 ug/kg -- 2.3E-07 -- 4.1E-08 -- 4.0E-02 5.3E-07 1.E-05 9.7E-08 2.E-06
UD RM 4 East Indeno(1,2,3-cd)pyrene 2.6E+00 ug/kg 7.3E-01 2.9E-07 2.E-07 5.3E-08 4.E-08 -- 6.8E-07 -- 1.2E-07 --
UD RM 4 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 4 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 4 East Phenanthrene 1.7E+01 ug/kg -- 1.9E-06 -- 3.4E-07 -- 3.0E-02 4.4E-06 1.E-04 8.0E-07 3.E-05
UD RM 4 East Pyrene 6.0E+01 ug/kg -- 6.6E-06 -- 1.2E-06 -- 3.0E-02 1.5E-05 5.E-04 2.8E-06 9.E-05
UD RM 4 East Total Carcinogenic PAHs -- ug/kg -- -- 1.E-05 -- 2.E-06 -- -- -- -- --
UD RM 4 East Phthalates
UD RM 4 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 4 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 4 East Semivolatile Organic Compounds
UD RM 4 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 4 East Benzyl alcohol 9.9E+00 ug/kg -- 1.1E-06 -- 2.0E-07 -- 5.0E-01 2.6E-06 5.E-06 4.7E-07 9.E-07
UD RM 4 East Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 4 East Dibenzofuran 8.5E-01 ug/kg -- 9.3E-08 -- 1.7E-08 -- 4.0E-02 2.2E-07 5.E-06 4.0E-08 1.E-06
UD RM 4 East Hexachlorobenzene 4.2E-01 ug/kg 1.6E+00 4.6E-08 7.E-08 8.5E-09 1.E-08 8.0E-04 1.1E-07 1.E-04 2.0E-08 2.E-05
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
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Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 4 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 4 East Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 4 East Phenols
UD RM 4 East 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 4 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 4 East Polychlorinated Biphenyls
UD RM 4 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 4 East Total PCB Congeners 9.6E+04 pg/g NA 1.1E-05 -- 1.9E-06 -- NA 2.5E-05 -- 4.5E-06 --
UD RM 4 East Total PCBs, Adjusted 9.0E+04 pg/g 2.0E+00 9.9E-06 2.E-05 1.8E-06 4.E-06 2.0E-05 2.3E-05 1.E+00 4.3E-06 2.E-01
UD RM 4 East Dioxin/Furan
UD RM 4 East Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 1.3E-10 2.E-05 2.4E-11 3.E-06 1.0E-09 3.0E-10 3.E-01 5.6E-11 6.E-02
UD RM 4 East Total PCB TEQ 1.0E+00 pg/g 1.3E+05 1.1E-10 1.E-05 2.1E-11 3.E-06 1.0E-09 2.6E-10 3.E-01 4.8E-11 5.E-02
UD RM 4 East Total TEQ -- pg/g -- -- 3.E-05 -- 6.E-06 -- -- 6.E-01 -- 1.E-01
UD RM 4 East Pesticides
UD RM 4 East Aldrin 1.5E-01 ug/kg 1.7E+01 1.7E-08 3.E-07 3.1E-09 5.E-08 3.0E-05 3.9E-08 1.E-03 7.2E-09 2.E-04
UD RM 4 East alpha-Hexachlorocyclohexane 6.1E-03 ug/kg 6.3E+00 6.7E-10 4.E-09 1.2E-10 8.E-10 8.0E-03 1.6E-09 2.E-07 2.9E-10 4.E-08
UD RM 4 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 4 East Dieldrin 6.7E-01 ug/kg 1.6E+01 7.4E-08 1.E-06 1.4E-08 2.E-07 5.0E-05 1.7E-07 3.E-03 3.2E-08 6.E-04
UD RM 4 East Endrin 4.7E-03 ug/kg -- 5.1E-10 -- 9.4E-11 -- 3.0E-04 1.2E-09 4.E-06 2.2E-10 7.E-07
UD RM 4 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 4 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 4 East gamma-Hexachlorocyclohexane 4.5E-02 ug/kg 1.1E+00 5.0E-09 5.E-09 9.1E-10 1.E-09 3.0E-04 1.2E-08 4.E-05 2.1E-09 7.E-06
UD RM 4 East Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 4 East Heptachlor epoxide 4.7E-02 ug/kg 9.1E+00 5.2E-09 5.E-08 9.6E-10 9.E-09 1.3E-05 1.2E-08 9.E-04 2.2E-09 2.E-04
UD RM 4 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 4 East Total Chlordanes 2.6E+00 ug/kg 3.5E-01 2.8E-07 1.E-07 5.2E-08 2.E-08 5.0E-04 6.6E-07 1.E-03 1.2E-07 2.E-04
UD RM 4 East Total DDD 6.8E+00 ug/kg 2.4E-01 7.5E-07 2.E-07 1.4E-07 3.E-08 5.0E-04 1.8E-06 4.E-03 3.2E-07 6.E-04
UD RM 4 East Total DDE 9.3E+00 ug/kg 3.4E-01 1.0E-06 3.E-07 1.9E-07 6.E-08 5.0E-04 2.4E-06 5.E-03 4.4E-07 9.E-04
UD RM 4 East Total DDT 2.1E+00 ug/kg 3.4E-01 2.3E-07 8.E-08 4.3E-08 1.E-08 5.0E-04 5.4E-07 1.E-03 1.0E-07 2.E-04
UD RM 4 East Total Endosulfan 7.8E-01 ug/kg -- 8.6E-08 -- 1.6E-08 -- 6.0E-03 2.0E-07 3.E-05 3.7E-08 6.E-06

Exposure Point Total 8.E-05 1.E-05
UD RM 4 West Metals
UD RM 4 West Aluminum 7.1E+01 mg/kg -- 7.8E-03 -- 1.4E-03 -- 1.0E+00 1.8E-02 2.E-02 3.4E-03 3.E-03
UD RM 4 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 4 West Arsenic, inorganic 8.8E-02 mg/kg 1.5E+00 9.6E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 2.3E-05 8.E-02 4.1E-06 1.E-02
UD RM 4 West Cadmium 6.6E-02 mg/kg -- 7.2E-06 -- 1.3E-06 -- 1.0E-03 1.7E-05 2.E-02 3.1E-06 3.E-03
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Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concerna Value Units LADI
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(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day
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EPC Ingestion Rate: 18 g/day

UD RM 4 West Chromium 5.2E-01 mg/kg -- 5.7E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
UD RM 4 West Copper 8.0E+00 mg/kg -- 8.8E-04 -- 1.6E-04 -- 4.0E-02 2.1E-03 5.E-02 3.8E-04 9.E-03
UD RM 4 West Lead 5.7E-02 mg/kg NL 6.3E-06 -- 1.2E-06 -- NL 1.5E-05 -- 2.7E-06 --
UD RM 4 West Manganese 5.3E+00 mg/kg -- 5.9E-04 -- 1.1E-04 -- 1.4E-01 1.4E-03 1.E-02 2.5E-04 2.E-03
UD RM 4 West Mercury 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-04 2.8E-06 3.E-02 5.1E-07 5.E-03
UD RM 4 West Nickel 2.3E-01 mg/kg -- 2.5E-05 -- 4.6E-06 -- 2.0E-02 5.9E-05 3.E-03 1.1E-05 5.E-04
UD RM 4 West Selenium 1.3E-01 mg/kg -- 1.5E-05 -- 2.7E-06 -- 5.0E-03 3.4E-05 7.E-03 6.3E-06 1.E-03
UD RM 4 West Silver 4.9E-02 mg/kg -- 5.4E-06 -- 9.8E-07 -- 5.0E-03 1.3E-05 3.E-03 2.3E-06 5.E-04
UD RM 4 West Thallium 1.0E-03 mg/kg -- 1.1E-07 -- 2.0E-08 -- 6.6E-05 2.6E-07 4.E-03 4.7E-08 7.E-04
UD RM 4 West Zinc 3.3E+01 mg/kg -- 3.7E-03 -- 6.7E-04 -- 3.0E-01 8.6E-03 3.E-02 1.6E-03 5.E-03
UD RM 4 West Butyltins
UD RM 4 West Butyltin ion 9.8E-01 ug/kg -- 1.1E-07 -- 2.0E-08 -- 3.0E-04 2.5E-07 8.E-04 4.6E-08 2.E-04
UD RM 4 West Dibutyltin ion 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 3.0E-04 4.4E-07 1.E-03 8.0E-08 3.E-04
UD RM 4 West Tributyltin ion 3.0E+00 ug/kg -- 3.3E-07 -- 6.1E-08 -- 3.0E-04 7.7E-07 3.E-03 1.4E-07 5.E-04
UD RM 4 West PAHs
UD RM 4 West 1-Methylnaphthalene 1.7E+00 ug/kg 2.9E-02 1.9E-07 5.E-09 3.4E-08 1.E-09 7.0E-02 4.4E-07 6.E-06 8.0E-08 1.E-06
UD RM 4 West 2-Methylnaphthalene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 4.0E-03 6.2E-07 2.E-04 1.1E-07 3.E-05
UD RM 4 West Acenaphthene 2.3E+00 ug/kg -- 2.6E-07 -- 4.7E-08 -- 6.0E-02 6.0E-07 1.E-05 1.1E-07 2.E-06
UD RM 4 West Acenaphthylene 2.6E+00 ug/kg -- 2.8E-07 -- 5.2E-08 -- 6.0E-02 6.6E-07 1.E-05 1.2E-07 2.E-06
UD RM 4 West Anthracene 1.7E+01 ug/kg -- 1.9E-06 -- 3.5E-07 -- 3.0E-01 4.4E-06 1.E-05 8.2E-07 3.E-06
UD RM 4 West Benzo(a)anthracene 8.4E+01 ug/kg 7.3E-01 9.2E-06 7.E-06 1.7E-06 1.E-06 -- 2.1E-05 -- 3.9E-06 --
UD RM 4 West Benzo(a)pyrene 2.2E+01 ug/kg 7.3E+00 2.5E-06 2.E-05 4.5E-07 3.E-06 -- 5.7E-06 -- 1.0E-06 --
UD RM 4 West Benzo(b)fluoranthene 2.4E+01 ug/kg 7.3E-01 2.7E-06 2.E-06 4.9E-07 4.E-07 -- 6.2E-06 -- 1.1E-06 --
UD RM 4 West Benzo(e)pyrene 9.1E+00 ug/kg -- 1.0E-06 -- 1.8E-07 -- 3.0E-02 2.3E-06 8.E-05 4.3E-07 1.E-05
UD RM 4 West Benzo(g,h,i)perylene 1.1E+01 ug/kg -- 1.2E-06 -- 2.2E-07 -- 3.0E-02 2.8E-06 9.E-05 5.1E-07 2.E-05
UD RM 4 West Benzo(k)fluoranthene 1.6E+01 ug/kg 7.3E-02 1.7E-06 1.E-07 3.2E-07 2.E-08 -- 4.1E-06 -- 7.4E-07 --
UD RM 4 West Chrysene 8.6E+01 ug/kg 7.3E-03 9.5E-06 7.E-08 1.7E-06 1.E-08 -- 2.2E-05 -- 4.1E-06 --
UD RM 4 West Dibenzo(a,h)anthracene 2.3E+00 ug/kg 7.3E+00 2.6E-07 2.E-06 4.7E-08 3.E-07 -- 6.0E-07 -- 1.1E-07 --
UD RM 4 West Dibenzothiophene 3.2E+00 ug/kg -- 3.5E-07 -- 6.5E-08 -- 4.0E-02 8.2E-07 2.E-05 1.5E-07 4.E-06
UD RM 4 West Fluoranthene 1.3E+02 ug/kg -- 1.5E-05 -- 2.7E-06 -- 4.0E-02 3.4E-05 9.E-04 6.3E-06 2.E-04
UD RM 4 West Fluorene 6.9E+00 ug/kg -- 7.6E-07 -- 1.4E-07 -- 4.0E-02 1.8E-06 4.E-05 3.3E-07 8.E-06
UD RM 4 West Indeno(1,2,3-cd)pyrene 6.9E+00 ug/kg 7.3E-01 7.6E-07 6.E-07 1.4E-07 1.E-07 -- 1.8E-06 -- 3.3E-07 --
UD RM 4 West Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 4 West Perylene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-02 3.3E-07 1.E-05 6.1E-08 2.E-06
UD RM 4 West Phenanthrene 4.8E+01 ug/kg -- 5.2E-06 -- 9.6E-07 -- 3.0E-02 1.2E-05 4.E-04 2.2E-06 7.E-05
UD RM 4 West Pyrene 1.5E+02 ug/kg -- 1.6E-05 -- 2.9E-06 -- 3.0E-02 3.8E-05 1.E-03 6.9E-06 2.E-04
UD RM 4 West Total Carcinogenic PAHs -- ug/kg -- -- 3.E-05 -- 5.E-06 -- -- -- -- --
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 4 West Phthalates
UD RM 4 West Bis(2-ethylhexyl) phthalate 5.6E+01 ug/kg 1.4E-02 6.1E-06 9.E-08 1.1E-06 2.E-08 2.0E-02 1.4E-05 7.E-04 2.6E-06 1.E-04
UD RM 4 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 4 West Semivolatile Organic Compounds
UD RM 4 West Benzoic acid 3.7E+03 ug/kg -- 4.1E-04 -- 7.5E-05 -- 4.0E+00 9.5E-04 2.E-04 1.7E-04 4.E-05
UD RM 4 West Benzyl alcohol 4.5E+01 ug/kg -- 4.9E-06 -- 9.0E-07 -- 5.0E-01 1.1E-05 2.E-05 2.1E-06 4.E-06
UD RM 4 West Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 4 West Dibenzofuran 8.3E-01 ug/kg -- 9.1E-08 -- 1.7E-08 -- 4.0E-02 2.1E-07 5.E-06 3.9E-08 1.E-06
UD RM 4 West Hexachlorobenzene 6.3E-01 ug/kg 1.6E+00 7.0E-08 1.E-07 1.3E-08 2.E-08 8.0E-04 1.6E-07 2.E-04 3.0E-08 4.E-05
UD RM 4 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 4 West Nitrobenzene 1.9E+02 ug/kg -- 2.1E-05 -- 3.8E-06 -- 2.0E-03 4.9E-05 2.E-02 9.0E-06 4.E-03
UD RM 4 West Phenols
UD RM 4 West 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 4 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 4 West Polychlorinated Biphenyls
UD RM 4 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 4 West Total PCB Congeners 9.7E+04 pg/g NA 1.1E-05 -- 2.0E-06 -- NA 2.5E-05 -- 4.6E-06 --
UD RM 4 West Total PCBs, Adjusted 9.1E+04 pg/g 2.0E+00 1.0E-05 2.E-05 1.8E-06 4.E-06 2.0E-05 2.3E-05 1.E+00 4.3E-06 2.E-01
UD RM 4 West Dioxin/Furan
UD RM 4 West Total Dioxin/Furan TEQ 8.2E-01 pg/g 1.3E+05 9.0E-11 1.E-05 1.7E-11 2.E-06 1.0E-09 2.1E-10 2.E-01 3.9E-11 4.E-02
UD RM 4 West Total PCB TEQ 1.1E+00 pg/g 1.3E+05 1.3E-10 2.E-05 2.3E-11 3.E-06 1.0E-09 2.9E-10 3.E-01 5.4E-11 5.E-02
UD RM 4 West Total TEQ -- pg/g -- -- 3.E-05 -- 5.E-06 -- -- 5.E-01 -- 9.E-02
UD RM 4 West Pesticides
UD RM 4 West Aldrin 2.3E-01 ug/kg 1.7E+01 2.5E-08 4.E-07 4.7E-09 8.E-08 3.0E-05 5.9E-08 2.E-03 1.1E-08 4.E-04
UD RM 4 West alpha-Hexachlorocyclohexane 8.7E-03 ug/kg 6.3E+00 9.5E-10 6.E-09 1.7E-10 1.E-09 8.0E-03 2.2E-09 3.E-07 4.1E-10 5.E-08
UD RM 4 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 4 West Dieldrin 7.7E-01 ug/kg 1.6E+01 8.4E-08 1.E-06 1.5E-08 2.E-07 5.0E-05 2.0E-07 4.E-03 3.6E-08 7.E-04
UD RM 4 West Endrin 8.6E-03 ug/kg -- 9.4E-10 -- 1.7E-10 -- 3.0E-04 2.2E-09 7.E-06 4.0E-10 1.E-06
UD RM 4 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 4 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 4 West gamma-Hexachlorocyclohexane 5.4E-02 ug/kg 1.1E+00 6.0E-09 7.E-09 1.1E-09 1.E-09 3.0E-04 1.4E-08 5.E-05 2.5E-09 8.E-06
UD RM 4 West Heptachlor 9.4E-03 ug/kg 4.5E+00 1.0E-09 5.E-09 1.9E-10 9.E-10 5.0E-04 2.4E-09 5.E-06 4.4E-10 9.E-07
UD RM 4 West Heptachlor epoxide 5.4E-02 ug/kg 9.1E+00 6.0E-09 5.E-08 1.1E-09 1.E-08 1.3E-05 1.4E-08 1.E-03 2.5E-09 2.E-04
UD RM 4 West Methoxychlor 1.2E-01 ug/kg -- 1.4E-08 -- 2.5E-09 -- 5.0E-03 3.2E-08 6.E-06 5.8E-09 1.E-06
UD RM 4 West Total Chlordanes 3.2E+00 ug/kg 3.5E-01 3.5E-07 1.E-07 6.4E-08 2.E-08 5.0E-04 8.2E-07 2.E-03 1.5E-07 3.E-04
UD RM 4 West Total DDD 1.6E+01 ug/kg 2.4E-01 1.7E-06 4.E-07 3.2E-07 8.E-08 5.0E-04 4.1E-06 8.E-03 7.5E-07 1.E-03
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 4 West Total DDE 1.4E+01 ug/kg 3.4E-01 1.6E-06 5.E-07 2.9E-07 1.E-07 5.0E-04 3.7E-06 7.E-03 6.7E-07 1.E-03
UD RM 4 West Total DDT 3.5E+00 ug/kg 3.4E-01 3.8E-07 1.E-07 7.1E-08 2.E-08 5.0E-04 9.0E-07 2.E-03 1.6E-07 3.E-04
UD RM 4 West Total Endosulfan 9.1E-01 ug/kg -- 1.0E-07 -- 1.8E-08 -- 6.0E-03 2.3E-07 4.E-05 4.3E-08 7.E-06

Exposure Point Total 9.E-05 2.E-05
UD RM 5 East Metals
UD RM 5 East Aluminum 1.1E+02 mg/kg -- 1.2E-02 -- 2.2E-03 -- 1.0E+00 2.8E-02 3.E-02 5.1E-03 5.E-03
UD RM 5 East Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 5 East Arsenic, inorganic 8.0E-02 mg/kg 1.5E+00 8.8E-06 1.E-05 1.6E-06 2.E-06 3.0E-04 2.1E-05 7.E-02 3.8E-06 1.E-02
UD RM 5 East Cadmium 6.0E-02 mg/kg -- 6.6E-06 -- 1.2E-06 -- 1.0E-03 1.5E-05 2.E-02 2.8E-06 3.E-03
UD RM 5 East Chromium 4.5E-01 mg/kg -- 5.0E-05 -- 9.1E-06 -- 1.5E+00 1.2E-04 8.E-05 2.1E-05 1.E-05
UD RM 5 East Copper 8.2E+00 mg/kg -- 9.0E-04 -- 1.6E-04 -- 4.0E-02 2.1E-03 5.E-02 3.8E-04 1.E-02
UD RM 5 East Lead 6.4E-02 mg/kg NL 7.1E-06 -- 1.3E-06 -- NL 1.7E-05 -- 3.0E-06 --
UD RM 5 East Manganese 6.6E+00 mg/kg -- 7.3E-04 -- 1.3E-04 -- 1.4E-01 1.7E-03 1.E-02 3.1E-04 2.E-03
UD RM 5 East Mercury 1.4E-02 mg/kg -- 1.6E-06 -- 2.9E-07 -- 1.0E-04 3.7E-06 4.E-02 6.8E-07 7.E-03
UD RM 5 East Nickel 2.7E-01 mg/kg -- 3.0E-05 -- 5.5E-06 -- 2.0E-02 7.0E-05 4.E-03 1.3E-05 6.E-04
UD RM 5 East Selenium 1.6E-01 mg/kg -- 1.8E-05 -- 3.2E-06 -- 5.0E-03 4.1E-05 8.E-03 7.5E-06 2.E-03
UD RM 5 East Silver 4.8E-02 mg/kg -- 5.2E-06 -- 9.6E-07 -- 5.0E-03 1.2E-05 2.E-03 2.2E-06 4.E-04
UD RM 5 East Thallium 1.2E-03 mg/kg -- 1.3E-07 -- 2.4E-08 -- 6.6E-05 3.1E-07 5.E-03 5.7E-08 9.E-04
UD RM 5 East Zinc 3.1E+01 mg/kg -- 3.4E-03 -- 6.2E-04 -- 3.0E-01 7.9E-03 3.E-02 1.4E-03 5.E-03
UD RM 5 East Butyltins
UD RM 5 East Butyltin ion 2.2E+00 ug/kg -- 2.4E-07 -- 4.4E-08 -- 3.0E-04 5.7E-07 2.E-03 1.0E-07 3.E-04
UD RM 5 East Dibutyltin ion 3.6E+00 ug/kg -- 3.9E-07 -- 7.2E-08 -- 3.0E-04 9.1E-07 3.E-03 1.7E-07 6.E-04
UD RM 5 East Tributyltin ion 7.2E+00 ug/kg -- 7.9E-07 -- 1.5E-07 -- 3.0E-04 1.9E-06 6.E-03 3.4E-07 1.E-03
UD RM 5 East PAHs
UD RM 5 East 1-Methylnaphthalene 1.2E+00 ug/kg 2.9E-02 1.3E-07 4.E-09 2.4E-08 7.E-10 7.0E-02 3.1E-07 4.E-06 5.7E-08 8.E-07
UD RM 5 East 2-Methylnaphthalene 2.1E+00 ug/kg -- 2.3E-07 -- 4.1E-08 -- 4.0E-03 5.3E-07 1.E-04 9.7E-08 2.E-05
UD RM 5 East Acenaphthene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 6.0E-02 3.1E-07 5.E-06 5.7E-08 9.E-07
UD RM 5 East Acenaphthylene 9.3E-01 ug/kg -- 1.0E-07 -- 1.9E-08 -- 6.0E-02 2.4E-07 4.E-06 4.4E-08 7.E-07
UD RM 5 East Anthracene 4.2E+00 ug/kg -- 4.6E-07 -- 8.5E-08 -- 3.0E-01 1.1E-06 4.E-06 2.0E-07 7.E-07
UD RM 5 East Benzo(a)anthracene 1.5E+01 ug/kg 7.3E-01 1.6E-06 1.E-06 3.0E-07 2.E-07 -- 3.8E-06 -- 6.9E-07 --
UD RM 5 East Benzo(a)pyrene 2.7E+00 ug/kg 7.3E+00 3.0E-07 2.E-06 5.4E-08 4.E-07 -- 6.9E-07 -- 1.3E-07 --
UD RM 5 East Benzo(b)fluoranthene 3.1E+00 ug/kg 7.3E-01 3.4E-07 2.E-07 6.3E-08 5.E-08 -- 8.0E-07 -- 1.5E-07 --
UD RM 5 East Benzo(e)pyrene 3.1E+00 ug/kg -- 3.4E-07 -- 6.3E-08 -- 3.0E-02 8.0E-07 3.E-05 1.5E-07 5.E-06
UD RM 5 East Benzo(g,h,i)perylene 1.3E+00 ug/kg -- 1.4E-07 -- 2.5E-08 -- 3.0E-02 3.2E-07 1.E-05 5.9E-08 2.E-06
UD RM 5 East Benzo(k)fluoranthene 1.8E+00 ug/kg 7.3E-02 2.0E-07 1.E-08 3.6E-08 3.E-09 -- 4.6E-07 -- 8.4E-08 --
UD RM 5 East Chrysene 1.8E+01 ug/kg 7.3E-03 1.9E-06 1.E-08 3.5E-07 3.E-09 -- 4.5E-06 -- 8.3E-07 --
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 5 East Dibenzo(a,h)anthracene 3.1E-01 ug/kg 7.3E+00 3.4E-08 3.E-07 6.3E-09 5.E-08 -- 8.0E-08 -- 1.5E-08 --
UD RM 5 East Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
UD RM 5 East Fluoranthene 3.1E+01 ug/kg -- 3.4E-06 -- 6.2E-07 -- 4.0E-02 7.8E-06 2.E-04 1.4E-06 4.E-05
UD RM 5 East Fluorene 2.5E+00 ug/kg -- 2.8E-07 -- 5.1E-08 -- 4.0E-02 6.4E-07 2.E-05 1.2E-07 3.E-06
UD RM 5 East Indeno(1,2,3-cd)pyrene 7.1E-01 ug/kg 7.3E-01 7.8E-08 6.E-08 1.4E-08 1.E-08 -- 1.8E-07 -- 3.3E-08 --
UD RM 5 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 5 East Perylene 2.6E-01 ug/kg -- 2.9E-08 -- 5.3E-09 -- 3.0E-02 6.7E-08 2.E-06 1.2E-08 4.E-07
UD RM 5 East Phenanthrene 1.3E+01 ug/kg -- 1.4E-06 -- 2.6E-07 -- 3.0E-02 3.3E-06 1.E-04 6.1E-07 2.E-05
UD RM 5 East Pyrene 2.9E+01 ug/kg -- 3.1E-06 -- 5.8E-07 -- 3.0E-02 7.3E-06 2.E-04 1.3E-06 4.E-05
UD RM 5 East Total Carcinogenic PAHs -- ug/kg -- -- 4.E-06 -- 7.E-07 -- -- -- -- --
UD RM 5 East Phthalates
UD RM 5 East Bis(2-ethylhexyl) phthalate 7.7E+01 ug/kg 1.4E-02 8.5E-06 1.E-07 1.6E-06 2.E-08 2.0E-02 2.0E-05 1.E-03 3.6E-06 2.E-04
UD RM 5 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 5 East Semivolatile Organic Compounds
UD RM 5 East Benzoic acid 3.9E+03 ug/kg -- 4.3E-04 -- 7.9E-05 -- 4.0E+00 1.0E-03 3.E-04 1.8E-04 5.E-05
UD RM 5 East Benzyl alcohol 4.2E+01 ug/kg -- 4.6E-06 -- 8.4E-07 -- 5.0E-01 1.1E-05 2.E-05 2.0E-06 4.E-06
UD RM 5 East Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 5 East Dibenzofuran 1.2E+00 ug/kg -- 1.3E-07 -- 2.3E-08 -- 4.0E-02 3.0E-07 7.E-06 5.5E-08 1.E-06
UD RM 5 East Hexachlorobenzene 5.9E-01 ug/kg 1.6E+00 6.5E-08 1.E-07 1.2E-08 2.E-08 8.0E-04 1.5E-07 2.E-04 2.8E-08 3.E-05
UD RM 5 East Hexachlorobutadiene 5.3E-03 ug/kg 7.8E-02 5.8E-10 5.E-11 1.1E-10 8.E-12 1.0E-03 1.4E-09 1.E-06 2.5E-10 2.E-07
UD RM 5 East Nitrobenzene 4.1E+02 ug/kg -- 4.5E-05 -- 8.3E-06 -- 2.0E-03 1.1E-04 5.E-02 1.9E-05 1.E-02
UD RM 5 East Phenols
UD RM 5 East 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 5 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 5 East Polychlorinated Biphenyls
UD RM 5 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 5 East Total PCB Congeners 1.3E+05 pg/g NA 1.4E-05 -- 2.6E-06 -- NA 3.3E-05 -- 6.0E-06 --
UD RM 5 East Total PCBs, Adjusted 1.2E+05 pg/g 2.0E+00 1.3E-05 3.E-05 2.4E-06 5.E-06 2.0E-05 3.1E-05 2.E+00 5.7E-06 3.E-01
UD RM 5 East Dioxin/Furan
UD RM 5 East Total Dioxin/Furan TEQ 5.8E-01 pg/g 1.3E+05 6.4E-11 8.E-06 1.2E-11 2.E-06 1.0E-09 1.5E-10 1.E-01 2.7E-11 3.E-02
UD RM 5 East Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E-10 2.E-05 2.3E-11 3.E-06 1.0E-09 3.0E-10 3.E-01 5.4E-11 5.E-02
UD RM 5 East Total TEQ -- pg/g -- -- 2.E-05 -- 5.E-06 -- -- 4.E-01 -- 8.E-02
UD RM 5 East Pesticides
UD RM 5 East Aldrin 3.0E-01 ug/kg 1.7E+01 3.3E-08 6.E-07 6.0E-09 1.E-07 3.0E-05 7.6E-08 3.E-03 1.4E-08 5.E-04
UD RM 5 East alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 5 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 5 East Dieldrin 6.9E-01 ug/kg 1.6E+01 7.6E-08 1.E-06 1.4E-08 2.E-07 5.0E-05 1.8E-07 4.E-03 3.3E-08 7.E-04
UD RM 5 East Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 East gamma-Hexachlorocyclohexane 3.7E-02 ug/kg 1.1E+00 4.1E-09 5.E-09 7.5E-10 8.E-10 3.0E-04 9.6E-09 3.E-05 1.8E-09 6.E-06
UD RM 5 East Heptachlor 7.2E-03 ug/kg 4.5E+00 8.0E-10 4.E-09 1.5E-10 7.E-10 5.0E-04 1.9E-09 4.E-06 3.4E-10 7.E-07
UD RM 5 East Heptachlor epoxide 4.7E-02 ug/kg 9.1E+00 5.2E-09 5.E-08 9.5E-10 9.E-09 1.3E-05 1.2E-08 9.E-04 2.2E-09 2.E-04
UD RM 5 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 5 East Total Chlordanes 3.8E+00 ug/kg 3.5E-01 4.2E-07 1.E-07 7.6E-08 3.E-08 5.0E-04 9.7E-07 2.E-03 1.8E-07 4.E-04
UD RM 5 East Total DDD 9.9E+00 ug/kg 2.4E-01 1.1E-06 3.E-07 2.0E-07 5.E-08 5.0E-04 2.6E-06 5.E-03 4.7E-07 9.E-04
UD RM 5 East Total DDE 1.3E+01 ug/kg 3.4E-01 1.4E-06 5.E-07 2.7E-07 9.E-08 5.0E-04 3.4E-06 7.E-03 6.2E-07 1.E-03
UD RM 5 East Total DDT 1.9E+00 ug/kg 3.4E-01 2.1E-07 7.E-08 3.9E-08 1.E-08 5.0E-04 5.0E-07 1.E-03 9.1E-08 2.E-04
UD RM 5 East Total Endosulfan 5.9E-01 ug/kg -- 6.5E-08 -- 1.2E-08 -- 6.0E-03 1.5E-07 3.E-05 2.8E-08 5.E-06

Exposure Point Total 7.E-05 1.E-05
UD RM 5 West Metals
UD RM 5 West Aluminum 9.2E+01 mg/kg -- 1.0E-02 -- 1.9E-03 -- 1.0E+00 2.4E-02 2.E-02 4.3E-03 4.E-03
UD RM 5 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 5 West Arsenic, inorganic 9.8E-02 mg/kg 1.5E+00 1.1E-05 2.E-05 2.0E-06 3.E-06 3.0E-04 2.5E-05 8.E-02 4.6E-06 2.E-02
UD RM 5 West Cadmium 7.2E-02 mg/kg -- 7.9E-06 -- 1.4E-06 -- 1.0E-03 1.8E-05 2.E-02 3.4E-06 3.E-03
UD RM 5 West Chromium 6.3E-01 mg/kg -- 6.9E-05 -- 1.3E-05 -- 1.5E+00 1.6E-04 1.E-04 2.9E-05 2.E-05
UD RM 5 West Copper 1.1E+01 mg/kg -- 1.2E-03 -- 2.1E-04 -- 4.0E-02 2.7E-03 7.E-02 5.0E-04 1.E-02
UD RM 5 West Lead 6.0E-02 mg/kg NL 6.6E-06 -- 1.2E-06 -- NL 1.5E-05 -- 2.8E-06 --
UD RM 5 West Manganese 7.4E+00 mg/kg -- 8.1E-04 -- 1.5E-04 -- 1.4E-01 1.9E-03 1.E-02 3.5E-04 2.E-03
UD RM 5 West Mercury 2.1E-02 mg/kg -- 2.3E-06 -- 4.2E-07 -- 1.0E-04 5.4E-06 5.E-02 9.8E-07 1.E-02
UD RM 5 West Nickel 2.7E-01 mg/kg -- 3.0E-05 -- 5.5E-06 -- 2.0E-02 7.0E-05 4.E-03 1.3E-05 6.E-04
UD RM 5 West Selenium 1.5E-01 mg/kg -- 1.6E-05 -- 3.0E-06 -- 5.0E-03 3.8E-05 8.E-03 7.0E-06 1.E-03
UD RM 5 West Silver 6.5E-02 mg/kg -- 7.2E-06 -- 1.3E-06 -- 5.0E-03 1.7E-05 3.E-03 3.1E-06 6.E-04
UD RM 5 West Thallium 1.1E-03 mg/kg -- 1.2E-07 -- 2.2E-08 -- 6.6E-05 2.8E-07 4.E-03 5.2E-08 8.E-04
UD RM 5 West Zinc 3.0E+01 mg/kg -- 3.3E-03 -- 6.1E-04 -- 3.0E-01 7.7E-03 3.E-02 1.4E-03 5.E-03
UD RM 5 West Butyltins
UD RM 5 West Butyltin ion 1.5E+00 ug/kg -- 1.6E-07 -- 3.0E-08 -- 3.0E-04 3.8E-07 1.E-03 6.9E-08 2.E-04
UD RM 5 West Dibutyltin ion 1.7E+00 ug/kg -- 1.9E-07 -- 3.5E-08 -- 3.0E-04 4.4E-07 1.E-03 8.1E-08 3.E-04
UD RM 5 West Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 West PAHs
UD RM 5 West 1-Methylnaphthalene 1.7E+00 ug/kg 2.9E-02 1.9E-07 5.E-09 3.4E-08 1.E-09 7.0E-02 4.4E-07 6.E-06 8.0E-08 1.E-06
UD RM 5 West 2-Methylnaphthalene 2.2E+00 ug/kg -- 2.4E-07 -- 4.4E-08 -- 4.0E-03 5.7E-07 1.E-04 1.0E-07 3.E-05
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 5 West Acenaphthene 1.2E+01 ug/kg -- 1.3E-06 -- 2.4E-07 -- 6.0E-02 3.1E-06 5.E-05 5.7E-07 1.E-05
UD RM 5 West Acenaphthylene 7.6E+00 ug/kg -- 8.3E-07 -- 1.5E-07 -- 6.0E-02 1.9E-06 3.E-05 3.6E-07 6.E-06
UD RM 5 West Anthracene 3.6E+01 ug/kg -- 3.9E-06 -- 7.2E-07 -- 3.0E-01 9.1E-06 3.E-05 1.7E-06 6.E-06
UD RM 5 West Benzo(a)anthracene 3.5E+02 ug/kg 7.3E-01 3.8E-05 3.E-05 7.0E-06 5.E-06 -- 8.9E-05 -- 1.6E-05 --
UD RM 5 West Benzo(a)pyrene 2.3E+02 ug/kg 7.3E+00 2.6E-05 2.E-04 4.7E-06 3.E-05 -- 6.0E-05 -- 1.1E-05 --
UD RM 5 West Benzo(b)fluoranthene 2.2E+02 ug/kg 7.3E-01 2.4E-05 2.E-05 4.4E-06 3.E-06 -- 5.6E-05 -- 1.0E-05 --
UD RM 5 West Benzo(e)pyrene 1.1E+01 ug/kg -- 1.2E-06 -- 2.2E-07 -- 3.0E-02 2.8E-06 9.E-05 5.2E-07 2.E-05
UD RM 5 West Benzo(g,h,i)perylene 1.2E+02 ug/kg -- 1.3E-05 -- 2.4E-06 -- 3.0E-02 3.0E-05 1.E-03 5.5E-06 2.E-04
UD RM 5 West Benzo(k)fluoranthene 1.4E+02 ug/kg 7.3E-02 1.6E-05 1.E-06 2.9E-06 2.E-07 -- 3.6E-05 -- 6.7E-06 --
UD RM 5 West Chrysene 2.9E+02 ug/kg 7.3E-03 3.2E-05 2.E-07 6.0E-06 4.E-08 -- 7.6E-05 -- 1.4E-05 --
UD RM 5 West Dibenzo(a,h)anthracene 1.9E+01 ug/kg 7.3E+00 2.1E-06 2.E-05 3.8E-07 3.E-06 -- 4.8E-06 -- 8.8E-07 --
UD RM 5 West Dibenzothiophene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 4.0E-02 6.2E-07 2.E-05 1.1E-07 3.E-06
UD RM 5 West Fluoranthene 4.2E+02 ug/kg -- 4.6E-05 -- 8.4E-06 -- 4.0E-02 1.1E-04 3.E-03 2.0E-05 5.E-04
UD RM 5 West Fluorene 1.0E+01 ug/kg -- 1.1E-06 -- 2.0E-07 -- 4.0E-02 2.6E-06 6.E-05 4.7E-07 1.E-05
UD RM 5 West Indeno(1,2,3-cd)pyrene 8.1E+01 ug/kg 7.3E-01 8.9E-06 7.E-06 1.6E-06 1.E-06 -- 2.1E-05 -- 3.8E-06 --
UD RM 5 West Naphthalene 2.2E+00 ug/kg -- 2.5E-07 -- 4.5E-08 -- 2.0E-02 5.7E-07 3.E-05 1.0E-07 5.E-06
UD RM 5 West Perylene 1.0E+00 ug/kg -- 1.1E-07 -- 2.0E-08 -- 3.0E-02 2.6E-07 9.E-06 4.7E-08 2.E-06
UD RM 5 West Phenanthrene 1.1E+02 ug/kg -- 1.2E-05 -- 2.2E-06 -- 3.0E-02 2.8E-05 9.E-04 5.1E-06 2.E-04
UD RM 5 West Pyrene 4.6E+02 ug/kg -- 5.1E-05 -- 9.3E-06 -- 3.0E-02 1.2E-04 4.E-03 2.2E-05 7.E-04
UD RM 5 West Total Carcinogenic PAHs -- ug/kg -- -- 3.E-04 -- 5.E-05 -- -- -- -- --
UD RM 5 West Phthalates
UD RM 5 West Bis(2-ethylhexyl) phthalate 8.8E+01 ug/kg 1.4E-02 9.7E-06 1.E-07 1.8E-06 2.E-08 2.0E-02 2.3E-05 1.E-03 4.2E-06 2.E-04
UD RM 5 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 5 West Semivolatile Organic Compounds
UD RM 5 West Benzoic acid 4.7E+03 ug/kg -- 5.2E-04 -- 9.5E-05 -- 4.0E+00 1.2E-03 3.E-04 2.2E-04 6.E-05
UD RM 5 West Benzyl alcohol 9.4E+00 ug/kg -- 1.0E-06 -- 1.9E-07 -- 5.0E-01 2.4E-06 5.E-06 4.4E-07 9.E-07
UD RM 5 West Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 5 West Dibenzofuran 6.7E-01 ug/kg -- 7.4E-08 -- 1.3E-08 -- 4.0E-02 1.7E-07 4.E-06 3.1E-08 8.E-07
UD RM 5 West Hexachlorobenzene 6.2E-01 ug/kg 1.6E+00 6.9E-08 1.E-07 1.3E-08 2.E-08 8.0E-04 1.6E-07 2.E-04 2.9E-08 4.E-05
UD RM 5 West Hexachlorobutadiene 2.5E-02 ug/kg 7.8E-02 2.8E-09 2.E-10 5.1E-10 4.E-11 1.0E-03 6.4E-09 6.E-06 1.2E-09 1.E-06
UD RM 5 West Nitrobenzene 1.9E+02 ug/kg -- 2.1E-05 -- 3.8E-06 -- 2.0E-03 4.9E-05 2.E-02 9.0E-06 4.E-03
UD RM 5 West Phenols
UD RM 5 West 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 5 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 5 West Polychlorinated Biphenyls
UD RM 5 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 5 West Total PCB Congeners 7.5E+04 pg/g NA 8.3E-06 -- 1.5E-06 -- NA 1.9E-05 -- 3.6E-06 --
UD RM 5 West Total PCBs, Adjusted 7.1E+04 pg/g 2.0E+00 7.8E-06 2.E-05 1.4E-06 3.E-06 2.0E-05 1.8E-05 9.E-01 3.3E-06 2.E-01
UD RM 5 West Dioxin/Furan
UD RM 5 West Total Dioxin/Furan TEQ 1.3E+00 pg/g 1.3E+05 1.4E-10 2.E-05 2.6E-11 3.E-06 1.0E-09 3.3E-10 3.E-01 6.1E-11 6.E-02
UD RM 5 West Total PCB TEQ 8.7E-01 pg/g 1.3E+05 9.5E-11 1.E-05 1.7E-11 2.E-06 1.0E-09 2.2E-10 2.E-01 4.1E-11 4.E-02
UD RM 5 West Total TEQ -- pg/g -- -- 3.E-05 -- 6.E-06 -- -- 6.E-01 -- 1.E-01
UD RM 5 West Pesticides
UD RM 5 West Aldrin 2.4E-01 ug/kg 1.7E+01 2.6E-08 4.E-07 4.7E-09 8.E-08 3.0E-05 6.0E-08 2.E-03 1.1E-08 4.E-04
UD RM 5 West alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 5 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 5 West Dieldrin 7.2E-01 ug/kg 1.6E+01 7.9E-08 1.E-06 1.4E-08 2.E-07 5.0E-05 1.8E-07 4.E-03 3.4E-08 7.E-04
UD RM 5 West Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 5 West gamma-Hexachlorocyclohexane 4.8E-02 ug/kg 1.1E+00 5.2E-09 6.E-09 9.6E-10 1.E-09 3.0E-04 1.2E-08 4.E-05 2.2E-09 7.E-06
UD RM 5 West Heptachlor 2.1E-02 ug/kg 4.5E+00 2.3E-09 1.E-08 4.2E-10 2.E-09 5.0E-04 5.4E-09 1.E-05 9.9E-10 2.E-06
UD RM 5 West Heptachlor epoxide 5.2E-02 ug/kg 9.1E+00 5.7E-09 5.E-08 1.0E-09 9.E-09 1.3E-05 1.3E-08 1.E-03 2.4E-09 2.E-04
UD RM 5 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 5 West Total Chlordanes 3.0E+00 ug/kg 3.5E-01 3.3E-07 1.E-07 6.1E-08 2.E-08 5.0E-04 7.8E-07 2.E-03 1.4E-07 3.E-04
UD RM 5 West Total DDD 2.3E+01 ug/kg 2.4E-01 2.5E-06 6.E-07 4.5E-07 1.E-07 5.0E-04 5.8E-06 1.E-02 1.1E-06 2.E-03
UD RM 5 West Total DDE 1.6E+01 ug/kg 3.4E-01 1.8E-06 6.E-07 3.2E-07 1.E-07 5.0E-04 4.1E-06 8.E-03 7.6E-07 2.E-03
UD RM 5 West Total DDT 5.6E+00 ug/kg 3.4E-01 6.2E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.4E-06 3.E-03 2.6E-07 5.E-04
UD RM 5 West Total Endosulfan 6.3E-01 ug/kg -- 6.9E-08 -- 1.3E-08 -- 6.0E-03 1.6E-07 3.E-05 3.0E-08 5.E-06

Exposure Point Total 3.E-04 6.E-05
UD RM 6 East Metals
UD RM 6 East Aluminum 7.5E+01 mg/kg -- 8.3E-03 -- 1.5E-03 -- 1.0E+00 1.9E-02 2.E-02 3.6E-03 4.E-03
UD RM 6 East Antimony 1.0E-03 mg/kg -- 1.1E-07 -- 2.0E-08 -- 4.0E-04 2.6E-07 6.E-04 4.7E-08 1.E-04
UD RM 6 East Arsenic, inorganic 9.0E-02 mg/kg 1.5E+00 1.0E-05 1.E-05 1.8E-06 3.E-06 3.0E-04 2.3E-05 8.E-02 4.3E-06 1.E-02
UD RM 6 East Cadmium 5.6E-02 mg/kg -- 6.1E-06 -- 1.1E-06 -- 1.0E-03 1.4E-05 1.E-02 2.6E-06 3.E-03
UD RM 6 East Chromium 5.1E-01 mg/kg -- 5.6E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
UD RM 6 East Copper 9.5E+00 mg/kg -- 1.0E-03 -- 1.9E-04 -- 4.0E-02 2.4E-03 6.E-02 4.5E-04 1.E-02
UD RM 6 East Lead 9.3E-02 mg/kg NL 1.0E-05 -- 1.9E-06 -- NL 2.4E-05 -- 4.4E-06 --
UD RM 6 East Manganese 4.2E+00 mg/kg -- 4.6E-04 -- 8.4E-05 -- 1.4E-01 1.1E-03 8.E-03 2.0E-04 1.E-03
UD RM 6 East Mercury 1.2E-02 mg/kg -- 1.3E-06 -- 2.3E-07 -- 1.0E-04 3.0E-06 3.E-02 5.4E-07 5.E-03
UD RM 6 East Nickel 2.3E-01 mg/kg -- 2.6E-05 -- 4.7E-06 -- 2.0E-02 6.0E-05 3.E-03 1.1E-05 5.E-04
UD RM 6 East Selenium 1.1E-01 mg/kg -- 1.2E-05 -- 2.2E-06 -- 5.0E-03 2.8E-05 6.E-03 5.2E-06 1.E-03
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 6 East Silver 4.9E-02 mg/kg -- 5.4E-06 -- 9.9E-07 -- 5.0E-03 1.3E-05 3.E-03 2.3E-06 5.E-04
UD RM 6 East Thallium 3.5E-04 mg/kg -- 3.9E-08 -- 7.1E-09 -- 6.6E-05 9.0E-08 1.E-03 1.7E-08 3.E-04
UD RM 6 East Zinc 2.5E+01 mg/kg -- 2.8E-03 -- 5.1E-04 -- 3.0E-01 6.4E-03 2.E-02 1.2E-03 4.E-03
UD RM 6 East Butyltins
UD RM 6 East Butyltin ion 3.7E+00 ug/kg -- 4.1E-07 -- 7.5E-08 -- 3.0E-04 9.5E-07 3.E-03 1.7E-07 6.E-04
UD RM 6 East Dibutyltin ion 7.9E+00 ug/kg -- 8.7E-07 -- 1.6E-07 -- 3.0E-04 2.0E-06 7.E-03 3.7E-07 1.E-03
UD RM 6 East Tributyltin ion 7.6E+00 ug/kg -- 8.4E-07 -- 1.5E-07 -- 3.0E-04 2.0E-06 7.E-03 3.6E-07 1.E-03
UD RM 6 East PAHs
UD RM 6 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 6 East 2-Methylnaphthalene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 4.0E-03 4.6E-07 1.E-04 8.5E-08 2.E-05
UD RM 6 East Acenaphthene 9.7E-01 ug/kg -- 1.1E-07 -- 2.0E-08 -- 6.0E-02 2.5E-07 4.E-06 4.6E-08 8.E-07
UD RM 6 East Acenaphthylene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 6.0E-02 3.1E-07 5.E-06 5.7E-08 9.E-07
UD RM 6 East Anthracene 5.5E+00 ug/kg -- 6.1E-07 -- 1.1E-07 -- 3.0E-01 1.4E-06 5.E-06 2.6E-07 9.E-07
UD RM 6 East Benzo(a)anthracene 1.8E+01 ug/kg 7.3E-01 2.0E-06 1.E-06 3.6E-07 3.E-07 -- 4.6E-06 -- 8.5E-07 --
UD RM 6 East Benzo(a)pyrene 3.8E+00 ug/kg 7.3E+00 4.2E-07 3.E-06 7.7E-08 6.E-07 -- 9.8E-07 -- 1.8E-07 --
UD RM 6 East Benzo(b)fluoranthene 4.2E+00 ug/kg 7.3E-01 4.6E-07 3.E-07 8.5E-08 6.E-08 -- 1.1E-06 -- 2.0E-07 --
UD RM 6 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 6 East Benzo(g,h,i)perylene 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 3.0E-02 3.9E-07 1.E-05 7.1E-08 2.E-06
UD RM 6 East Benzo(k)fluoranthene 2.8E+00 ug/kg 7.3E-02 3.1E-07 2.E-08 5.7E-08 4.E-09 -- 7.2E-07 -- 1.3E-07 --
UD RM 6 East Chrysene 2.2E+01 ug/kg 7.3E-03 2.4E-06 2.E-08 4.4E-07 3.E-09 -- 5.7E-06 -- 1.0E-06 --
UD RM 6 East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 6 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 6 East Fluoranthene 4.2E+01 ug/kg -- 4.6E-06 -- 8.4E-07 -- 4.0E-02 1.1E-05 3.E-04 2.0E-06 5.E-05
UD RM 6 East Fluorene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 4.0E-02 6.2E-07 2.E-05 1.1E-07 3.E-06
UD RM 6 East Indeno(1,2,3-cd)pyrene 1.2E+00 ug/kg 7.3E-01 1.3E-07 1.E-07 2.4E-08 2.E-08 -- 3.1E-07 -- 5.7E-08 --
UD RM 6 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 6 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 6 East Phenanthrene 1.6E+01 ug/kg -- 1.8E-06 -- 3.2E-07 -- 3.0E-02 4.1E-06 1.E-04 7.5E-07 3.E-05
UD RM 6 East Pyrene 4.0E+01 ug/kg -- 4.4E-06 -- 8.1E-07 -- 3.0E-02 1.0E-05 3.E-04 1.9E-06 6.E-05
UD RM 6 East Total Carcinogenic PAHs -- ug/kg -- -- 5.E-06 -- 9.E-07 -- -- -- -- --
UD RM 6 East Phthalates
UD RM 6 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 6 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 6 East Semivolatile Organic Compounds
UD RM 6 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 6 East Benzyl alcohol 2.7E+01 ug/kg -- 3.0E-06 -- 5.5E-07 -- 5.0E-01 6.9E-06 1.E-05 1.3E-06 3.E-06
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
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Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 6 East Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 6 East Dibenzofuran 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 4.0E-02 2.8E-07 7.E-06 5.2E-08 1.E-06
UD RM 6 East Hexachlorobenzene 5.5E-01 ug/kg 1.6E+00 6.0E-08 1.E-07 1.1E-08 2.E-08 8.0E-04 1.4E-07 2.E-04 2.6E-08 3.E-05
UD RM 6 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 6 East Nitrobenzene ND ug/kg -- ND ND ND ND 2.0E-03 ND ND ND ND
UD RM 6 East Phenols
UD RM 6 East 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 6 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 6 East Polychlorinated Biphenyls
UD RM 6 East Total Aroclors 9.8E+01 ug/kg 2.0E+00 1.1E-05 2.E-05 2.0E-06 4.E-06 2.0E-05 2.5E-05 1.E+00 4.6E-06 2.E-01
UD RM 6 East Total PCB Congeners 2.7E+06 pg/g NA 2.9E-04 -- 5.4E-05 -- NA 6.8E-04 -- 1.3E-04 --
UD RM 6 East Total PCBs, Adjusted 2.6E+06 pg/g 2.0E+00 2.9E-04 6.E-04 5.3E-05 1.E-04 2.0E-05 6.7E-04 3.E+01 1.2E-04 6.E+00
UD RM 6 East Dioxin/Furan
UD RM 6 East Total Dioxin/Furan TEQ 7.0E-01 pg/g 1.3E+05 7.8E-11 1.E-05 1.4E-11 2.E-06 1.0E-09 1.8E-10 2.E-01 3.3E-11 3.E-02
UD RM 6 East Total PCB TEQ 8.6E+00 pg/g 1.3E+05 9.4E-10 1.E-04 1.7E-10 2.E-05 1.0E-09 2.2E-09 2.E+00 4.0E-10 4.E-01
UD RM 6 East Total TEQ -- pg/g -- -- 1.E-04 -- 2.E-05 -- -- 2.E+00 -- 4.E-01
UD RM 6 East Pesticides
UD RM 6 East Aldrin 2.1E-01 ug/kg 1.7E+01 2.3E-08 4.E-07 4.2E-09 7.E-08 3.0E-05 5.3E-08 2.E-03 9.8E-09 3.E-04
UD RM 6 East alpha-Hexachlorocyclohexane 1.1E-02 ug/kg 6.3E+00 1.2E-09 7.E-09 2.2E-10 1.E-09 8.0E-03 2.8E-09 3.E-07 5.1E-10 6.E-08
UD RM 6 East beta-Hexachlorocyclohexane 6.1E-01 ug/kg 1.8E+00 6.7E-08 1.E-07 1.2E-08 2.E-08 6.0E-04 1.6E-07 3.E-04 2.9E-08 5.E-05
UD RM 6 East Dieldrin 7.7E-01 ug/kg 1.6E+01 8.4E-08 1.E-06 1.5E-08 2.E-07 5.0E-05 2.0E-07 4.E-03 3.6E-08 7.E-04
UD RM 6 East Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 6 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 6 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 6 East gamma-Hexachlorocyclohexane 7.1E-02 ug/kg 1.1E+00 7.8E-09 9.E-09 1.4E-09 2.E-09 3.0E-04 1.8E-08 6.E-05 3.3E-09 1.E-05
UD RM 6 East Heptachlor 8.3E-03 ug/kg 4.5E+00 9.2E-10 4.E-09 1.7E-10 8.E-10 5.0E-04 2.1E-09 4.E-06 3.9E-10 8.E-07
UD RM 6 East Heptachlor epoxide 1.1E+00 ug/kg 9.1E+00 1.2E-07 1.E-06 2.2E-08 2.E-07 1.3E-05 2.8E-07 2.E-02 5.1E-08 4.E-03
UD RM 6 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 6 East Total Chlordanes 4.5E+00 ug/kg 3.5E-01 5.0E-07 2.E-07 9.1E-08 3.E-08 5.0E-04 1.2E-06 2.E-03 2.1E-07 4.E-04
UD RM 6 East Total DDD 5.6E+00 ug/kg 2.4E-01 6.2E-07 1.E-07 1.1E-07 3.E-08 5.0E-04 1.4E-06 3.E-03 2.6E-07 5.E-04
UD RM 6 East Total DDE 8.7E+00 ug/kg 3.4E-01 9.6E-07 3.E-07 1.8E-07 6.E-08 5.0E-04 2.2E-06 4.E-03 4.1E-07 8.E-04
UD RM 6 East Total DDT 1.6E+00 ug/kg 3.4E-01 1.8E-07 6.E-08 3.2E-08 1.E-08 5.0E-04 4.1E-07 8.E-04 7.6E-08 2.E-04
UD RM 6 East Total Endosulfan 7.6E-01 ug/kg -- 8.4E-08 -- 1.5E-08 -- 6.0E-03 2.0E-07 3.E-05 3.6E-08 6.E-06

Exposure Point Total 7.E-04 1.E-04
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI
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(mg/kg-day) Cancer Risk CDI
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Noncancer

Hazard Quotient
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Ingestion Rate: 18 g/day
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EPC Ingestion Rate: 18 g/day

UD RM 6 West Metals
UD RM 6 West Aluminum 7.5E+01 mg/kg -- 8.3E-03 -- 1.5E-03 -- 1.0E+00 1.9E-02 2.E-02 3.5E-03 4.E-03
UD RM 6 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 6 West Arsenic, inorganic 1.0E-01 mg/kg 1.5E+00 1.1E-05 2.E-05 2.1E-06 3.E-06 3.0E-04 2.6E-05 9.E-02 4.8E-06 2.E-02
UD RM 6 West Cadmium 7.7E-02 mg/kg -- 8.5E-06 -- 1.6E-06 -- 1.0E-03 2.0E-05 2.E-02 3.6E-06 4.E-03
UD RM 6 West Chromium 7.0E-01 mg/kg -- 7.7E-05 -- 1.4E-05 -- 1.5E+00 1.8E-04 1.E-04 3.3E-05 2.E-05
UD RM 6 West Copper 1.2E+01 mg/kg -- 1.3E-03 -- 2.3E-04 -- 4.0E-02 3.0E-03 7.E-02 5.5E-04 1.E-02
UD RM 6 West Lead 6.3E-02 mg/kg NL 6.9E-06 -- 1.3E-06 -- NL 1.6E-05 -- 3.0E-06 --
UD RM 6 West Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 6 West Mercury 1.3E-02 mg/kg -- 1.4E-06 -- 2.6E-07 -- 1.0E-04 3.3E-06 3.E-02 6.1E-07 6.E-03
UD RM 6 West Nickel 4.4E-01 mg/kg -- 4.8E-05 -- 8.9E-06 -- 2.0E-02 1.1E-04 6.E-03 2.1E-05 1.E-03
UD RM 6 West Selenium 1.2E-01 mg/kg -- 1.3E-05 -- 2.4E-06 -- 5.0E-03 3.1E-05 6.E-03 5.7E-06 1.E-03
UD RM 6 West Silver 7.3E-02 mg/kg -- 8.0E-06 -- 1.5E-06 -- 5.0E-03 1.9E-05 4.E-03 3.4E-06 7.E-04
UD RM 6 West Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 6 West Zinc 3.7E+01 mg/kg -- 4.1E-03 -- 7.6E-04 -- 3.0E-01 9.6E-03 3.E-02 1.8E-03 6.E-03
UD RM 6 West Butyltins
UD RM 6 West Butyltin ion 3.5E+00 ug/kg -- 3.9E-07 -- 7.1E-08 -- 3.0E-04 9.0E-07 3.E-03 1.7E-07 6.E-04
UD RM 6 West Dibutyltin ion 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 3.0E-04 7.5E-07 2.E-03 1.4E-07 5.E-04
UD RM 6 West Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 6 West PAHs
UD RM 6 West 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 6 West 2-Methylnaphthalene 1.1E+01 ug/kg -- 1.2E-06 -- 2.2E-07 -- 4.0E-03 2.8E-06 7.E-04 5.2E-07 1.E-04
UD RM 6 West Acenaphthene 3.2E+01 ug/kg -- 3.5E-06 -- 6.4E-07 -- 6.0E-02 8.2E-06 1.E-04 1.5E-06 2.E-05
UD RM 6 West Acenaphthylene 9.3E+00 ug/kg -- 1.0E-06 -- 1.9E-07 -- 6.0E-02 2.4E-06 4.E-05 4.4E-07 7.E-06
UD RM 6 West Anthracene 5.1E+01 ug/kg -- 5.6E-06 -- 1.0E-06 -- 3.0E-01 1.3E-05 4.E-05 2.4E-06 8.E-06
UD RM 6 West Benzo(a)anthracene 4.0E+02 ug/kg 7.3E-01 4.4E-05 3.E-05 8.0E-06 6.E-06 -- 1.0E-04 -- 1.9E-05 --
UD RM 6 West Benzo(a)pyrene 2.8E+02 ug/kg 7.3E+00 3.0E-05 2.E-04 5.6E-06 4.E-05 -- 7.1E-05 -- 1.3E-05 --
UD RM 6 West Benzo(b)fluoranthene 2.6E+02 ug/kg 7.3E-01 2.9E-05 2.E-05 5.3E-06 4.E-06 -- 6.8E-05 -- 1.2E-05 --
UD RM 6 West Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 6 West Benzo(g,h,i)perylene 1.3E+02 ug/kg -- 1.4E-05 -- 2.6E-06 -- 3.0E-02 3.3E-05 1.E-03 6.0E-06 2.E-04
UD RM 6 West Benzo(k)fluoranthene 1.8E+02 ug/kg 7.3E-02 1.9E-05 1.E-06 3.6E-06 3.E-07 -- 4.5E-05 -- 8.3E-06 --
UD RM 6 West Chrysene 3.6E+02 ug/kg 7.3E-03 3.9E-05 3.E-07 7.2E-06 5.E-08 -- 9.1E-05 -- 1.7E-05 --
UD RM 6 West Dibenzo(a,h)anthracene 2.5E+01 ug/kg 7.3E+00 2.7E-06 2.E-05 5.0E-07 4.E-06 -- 6.3E-06 -- 1.2E-06 --
UD RM 6 West Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 6 West Fluoranthene 4.9E+02 ug/kg -- 5.3E-05 -- 9.8E-06 -- 4.0E-02 1.2E-04 3.E-03 2.3E-05 6.E-04
UD RM 6 West Fluorene 2.1E+01 ug/kg -- 2.3E-06 -- 4.2E-07 -- 4.0E-02 5.3E-06 1.E-04 9.7E-07 2.E-05
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UD RM 6 West Indeno(1,2,3-cd)pyrene 9.3E+01 ug/kg 7.3E-01 1.0E-05 7.E-06 1.9E-06 1.E-06 -- 2.4E-05 -- 4.4E-06 --
UD RM 6 West Naphthalene 1.7E+01 ug/kg -- 1.9E-06 -- 3.4E-07 -- 2.0E-02 4.3E-06 2.E-04 8.0E-07 4.E-05
UD RM 6 West Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 6 West Phenanthrene 1.9E+02 ug/kg -- 2.1E-05 -- 3.9E-06 -- 3.0E-02 5.0E-05 2.E-03 9.1E-06 3.E-04
UD RM 6 West Pyrene 5.5E+02 ug/kg -- 6.1E-05 -- 1.1E-05 -- 3.0E-02 1.4E-04 5.E-03 2.6E-05 9.E-04
UD RM 6 West Total Carcinogenic PAHs -- ug/kg -- -- 3.E-04 -- 6.E-05 -- -- -- -- --
UD RM 6 West Phthalates
UD RM 6 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 6 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 6 West Semivolatile Organic Compounds
UD RM 6 West Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 6 West Benzyl alcohol 2.4E+01 ug/kg -- 2.6E-06 -- 4.7E-07 -- 5.0E-01 6.0E-06 1.E-05 1.1E-06 2.E-06
UD RM 6 West Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 6 West Dibenzofuran 3.4E+00 ug/kg -- 3.7E-07 -- 6.8E-08 -- 4.0E-02 8.6E-07 2.E-05 1.6E-07 4.E-06
UD RM 6 West Hexachlorobenzene 8.6E-01 ug/kg 1.6E+00 9.5E-08 2.E-07 1.7E-08 3.E-08 8.0E-04 2.2E-07 3.E-04 4.1E-08 5.E-05
UD RM 6 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 6 West Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 6 West Phenols
UD RM 6 West 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 6 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 6 West Polychlorinated Biphenyls
UD RM 6 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 6 West Total PCB Congeners 9.5E+04 pg/g NA 1.0E-05 -- 1.9E-06 -- NA 2.4E-05 -- 4.5E-06 --
UD RM 6 West Total PCBs, Adjusted 8.9E+04 pg/g 2.0E+00 9.8E-06 2.E-05 1.8E-06 4.E-06 2.0E-05 2.3E-05 1.E+00 4.2E-06 2.E-01
UD RM 6 West Dioxin/Furan
UD RM 6 West Total Dioxin/Furan TEQ 3.2E+00 pg/g 1.3E+05 3.5E-10 5.E-05 6.4E-11 8.E-06 1.0E-09 8.1E-10 8.E-01 1.5E-10 1.E-01
UD RM 6 West Total PCB TEQ 1.3E+00 pg/g 1.3E+05 1.4E-10 2.E-05 2.6E-11 3.E-06 1.0E-09 3.3E-10 3.E-01 6.1E-11 6.E-02
UD RM 6 West Total TEQ -- pg/g -- -- 6.E-05 -- 1.E-05 -- -- 1.E+00 -- 2.E-01
UD RM 6 West Pesticides
UD RM 6 West Aldrin 3.1E-01 ug/kg 1.7E+01 3.4E-08 6.E-07 6.2E-09 1.E-07 3.0E-05 7.9E-08 3.E-03 1.4E-08 5.E-04
UD RM 6 West alpha-Hexachlorocyclohexane 1.1E-02 ug/kg 6.3E+00 1.2E-09 7.E-09 2.1E-10 1.E-09 8.0E-03 2.7E-09 3.E-07 5.0E-10 6.E-08
UD RM 6 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 6 West Dieldrin 1.1E+00 ug/kg 1.6E+01 1.2E-07 2.E-06 2.3E-08 4.E-07 5.0E-05 2.9E-07 6.E-03 5.3E-08 1.E-03
UD RM 6 West Endrin 4.4E-02 ug/kg -- 4.8E-09 -- 8.8E-10 -- 3.0E-04 1.1E-08 4.E-05 2.1E-09 7.E-06
UD RM 6 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 6 West Endrin ketone 6.2E-03 ug/kg -- 6.8E-10 -- 1.2E-10 -- 3.0E-04 1.6E-09 5.E-06 2.9E-10 1.E-06
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UD RM 6 West gamma-Hexachlorocyclohexane 7.3E-02 ug/kg 1.1E+00 8.1E-09 9.E-09 1.5E-09 2.E-09 3.0E-04 1.9E-08 6.E-05 3.5E-09 1.E-05
UD RM 6 West Heptachlor 2.4E-01 ug/kg 4.5E+00 2.6E-08 1.E-07 4.8E-09 2.E-08 5.0E-04 6.1E-08 1.E-04 1.1E-08 2.E-05
UD RM 6 West Heptachlor epoxide 8.7E-02 ug/kg 9.1E+00 9.6E-09 9.E-08 1.8E-09 2.E-08 1.3E-05 2.2E-08 2.E-03 4.1E-09 3.E-04
UD RM 6 West Methoxychlor 5.4E-02 ug/kg -- 5.9E-09 -- 1.1E-09 -- 5.0E-03 1.4E-08 3.E-06 2.5E-09 5.E-07
UD RM 6 West Total Chlordanes 6.8E+00 ug/kg 3.5E-01 7.4E-07 3.E-07 1.4E-07 5.E-08 5.0E-04 1.7E-06 3.E-03 3.2E-07 6.E-04
UD RM 6 West Total DDD 1.2E+02 ug/kg 2.4E-01 1.3E-05 3.E-06 2.4E-06 6.E-07 5.0E-04 3.0E-05 6.E-02 5.5E-06 1.E-02
UD RM 6 West Total DDE 4.1E+01 ug/kg 3.4E-01 4.6E-06 2.E-06 8.4E-07 3.E-07 5.0E-04 1.1E-05 2.E-02 2.0E-06 4.E-03
UD RM 6 West Total DDT 2.6E+01 ug/kg 3.4E-01 2.9E-06 1.E-06 5.3E-07 2.E-07 5.0E-04 6.8E-06 1.E-02 1.2E-06 2.E-03
UD RM 6 West Total Endosulfan 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 6.0E-03 3.1E-07 5.E-05 5.7E-08 9.E-06

Exposure Point Total 4.E-04 8.E-05
UD RM 7 East Metals
UD RM 7 East Aluminum 1.1E+02 mg/kg -- 1.2E-02 -- 2.2E-03 -- 1.0E+00 2.8E-02 3.E-02 5.2E-03 5.E-03
UD RM 7 East Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 7 East Arsenic, inorganic 9.1E-02 mg/kg 1.5E+00 1.0E-05 2.E-05 1.8E-06 3.E-06 3.0E-04 2.3E-05 8.E-02 4.3E-06 1.E-02
UD RM 7 East Cadmium 7.5E-02 mg/kg -- 8.2E-06 -- 1.5E-06 -- 1.0E-03 1.9E-05 2.E-02 3.5E-06 4.E-03
UD RM 7 East Chromium 9.0E-01 mg/kg -- 9.9E-05 -- 1.8E-05 -- 1.5E+00 2.3E-04 2.E-04 4.2E-05 3.E-05
UD RM 7 East Copper 1.0E+01 mg/kg -- 1.1E-03 -- 2.1E-04 -- 4.0E-02 2.6E-03 7.E-02 4.9E-04 1.E-02
UD RM 7 East Lead 7.3E-02 mg/kg NL 8.0E-06 -- 1.5E-06 -- NL 1.9E-05 -- 3.4E-06 --
UD RM 7 East Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 7 East Mercury 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-04 2.8E-06 3.E-02 5.2E-07 5.E-03
UD RM 7 East Nickel 4.4E-01 mg/kg -- 4.8E-05 -- 8.8E-06 -- 2.0E-02 1.1E-04 6.E-03 2.1E-05 1.E-03
UD RM 7 East Selenium 1.4E-01 mg/kg -- 1.5E-05 -- 2.8E-06 -- 5.0E-03 3.6E-05 7.E-03 6.6E-06 1.E-03
UD RM 7 East Silver 5.9E-02 mg/kg -- 6.5E-06 -- 1.2E-06 -- 5.0E-03 1.5E-05 3.E-03 2.8E-06 6.E-04
UD RM 7 East Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 7 East Zinc 2.8E+01 mg/kg -- 3.1E-03 -- 5.7E-04 -- 3.0E-01 7.3E-03 2.E-02 1.3E-03 4.E-03
UD RM 7 East Butyltins
UD RM 7 East Butyltin ion 8.4E+00 ug/kg -- 9.3E-07 -- 1.7E-07 -- 3.0E-04 2.2E-06 7.E-03 4.0E-07 1.E-03
UD RM 7 East Dibutyltin ion 8.1E+00 ug/kg -- 8.9E-07 -- 1.6E-07 -- 3.0E-04 2.1E-06 7.E-03 3.8E-07 1.E-03
UD RM 7 East Tributyltin ion 1.7E+01 ug/kg -- 1.9E-06 -- 3.4E-07 -- 3.0E-04 4.4E-06 1.E-02 8.0E-07 3.E-03
UD RM 7 East PAHs
UD RM 7 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 7 East 2-Methylnaphthalene 2.1E+00 ug/kg -- 2.3E-07 -- 4.2E-08 -- 4.0E-03 5.4E-07 1.E-04 9.9E-08 2.E-05
UD RM 7 East Acenaphthene 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 6.0E-02 4.4E-07 7.E-06 8.0E-08 1.E-06
UD RM 7 East Acenaphthylene 7.9E-01 ug/kg -- 8.7E-08 -- 1.6E-08 -- 6.0E-02 2.0E-07 3.E-06 3.7E-08 6.E-07
UD RM 7 East Anthracene 3.4E+00 ug/kg -- 3.7E-07 -- 6.9E-08 -- 3.0E-01 8.7E-07 3.E-06 1.6E-07 5.E-07
UD RM 7 East Benzo(a)anthracene 1.2E+01 ug/kg 7.3E-01 1.3E-06 1.E-06 2.4E-07 2.E-07 -- 3.1E-06 -- 5.7E-07 --
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 7 East Benzo(a)pyrene 2.4E+00 ug/kg 7.3E+00 2.6E-07 2.E-06 4.8E-08 4.E-07 -- 6.2E-07 -- 1.1E-07 --
UD RM 7 East Benzo(b)fluoranthene 3.6E+00 ug/kg 7.3E-01 4.0E-07 3.E-07 7.3E-08 5.E-08 -- 9.3E-07 -- 1.7E-07 --
UD RM 7 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 7 East Benzo(g,h,i)perylene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-02 3.1E-07 1.E-05 5.7E-08 2.E-06
UD RM 7 East Benzo(k)fluoranthene 2.0E+00 ug/kg 7.3E-02 2.2E-07 2.E-08 4.0E-08 3.E-09 -- 5.1E-07 -- 9.4E-08 --
UD RM 7 East Chrysene 1.9E+01 ug/kg 7.3E-03 2.1E-06 2.E-08 3.8E-07 3.E-09 -- 4.9E-06 -- 9.0E-07 --
UD RM 7 East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 7 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 7 East Fluoranthene 4.1E+01 ug/kg -- 4.5E-06 -- 8.3E-07 -- 4.0E-02 1.1E-05 3.E-04 1.9E-06 5.E-05
UD RM 7 East Fluorene 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 4.0E-02 7.5E-07 2.E-05 1.4E-07 3.E-06
UD RM 7 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 7 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 7 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 7 East Phenanthrene 1.6E+01 ug/kg -- 1.8E-06 -- 3.2E-07 -- 3.0E-02 4.1E-06 1.E-04 7.5E-07 3.E-05
UD RM 7 East Pyrene 3.3E+01 ug/kg -- 3.6E-06 -- 6.7E-07 -- 3.0E-02 8.5E-06 3.E-04 1.6E-06 5.E-05
UD RM 7 East Total Carcinogenic PAHs -- ug/kg -- -- 3.E-06 -- 6.E-07 -- -- -- -- --
UD RM 7 East Phthalates
UD RM 7 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 7 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 7 East Semivolatile Organic Compounds
UD RM 7 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 7 East Benzyl alcohol 9.5E+01 ug/kg -- 1.0E-05 -- 1.9E-06 -- 5.0E-01 2.4E-05 5.E-05 4.5E-06 9.E-06
UD RM 7 East Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 7 East Dibenzofuran 1.9E+00 ug/kg -- 2.1E-07 -- 3.8E-08 -- 4.0E-02 4.9E-07 1.E-05 9.0E-08 2.E-06
UD RM 7 East Hexachlorobenzene 5.2E-01 ug/kg 1.6E+00 5.7E-08 9.E-08 1.0E-08 2.E-08 8.0E-04 1.3E-07 2.E-04 2.4E-08 3.E-05
UD RM 7 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 7 East Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 7 East Phenols
UD RM 7 East 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 7 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 7 East Polychlorinated Biphenyls
UD RM 7 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 7 East Total PCB Congeners 9.7E+04 pg/g NA 1.1E-05 -- 2.0E-06 -- NA 2.5E-05 -- 4.6E-06 --
UD RM 7 East Total PCBs, Adjusted 9.2E+04 pg/g 2.0E+00 1.0E-05 2.E-05 1.9E-06 4.E-06 2.0E-05 2.4E-05 1.E+00 4.3E-06 2.E-01
UD RM 7 East Dioxin/Furan
UD RM 7 East Total Dioxin/Furan TEQ 1.0E+00 pg/g 1.3E+05 1.1E-10 1.E-05 2.1E-11 3.E-06 1.0E-09 2.7E-10 3.E-01 4.9E-11 5.E-02
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 7 East Total PCB TEQ 8.7E-01 pg/g 1.3E+05 9.6E-11 1.E-05 1.8E-11 2.E-06 1.0E-09 2.2E-10 2.E-01 4.1E-11 4.E-02
UD RM 7 East Total TEQ -- pg/g -- -- 3.E-05 -- 5.E-06 -- -- 5.E-01 -- 9.E-02
UD RM 7 East Pesticides
UD RM 7 East Aldrin 1.9E-01 ug/kg 1.7E+01 2.1E-08 4.E-07 3.9E-09 7.E-08 3.0E-05 5.0E-08 2.E-03 9.1E-09 3.E-04
UD RM 7 East alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 7 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 7 East Dieldrin 7.3E-01 ug/kg 1.6E+01 8.1E-08 1.E-06 1.5E-08 2.E-07 5.0E-05 1.9E-07 4.E-03 3.5E-08 7.E-04
UD RM 7 East Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 7 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 7 East Endrin ketone 2.4E-03 ug/kg -- 2.7E-10 -- 4.9E-11 -- 3.0E-04 6.2E-10 2.E-06 1.1E-10 4.E-07
UD RM 7 East gamma-Hexachlorocyclohexane 6.5E-02 ug/kg 1.1E+00 7.2E-09 8.E-09 1.3E-09 1.E-09 3.0E-04 1.7E-08 6.E-05 3.1E-09 1.E-05
UD RM 7 East Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 7 East Heptachlor epoxide 5.2E-02 ug/kg 9.1E+00 5.8E-09 5.E-08 1.1E-09 1.E-08 1.3E-05 1.3E-08 1.E-03 2.5E-09 2.E-04
UD RM 7 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 7 East Total Chlordanes 2.9E+00 ug/kg 3.5E-01 3.2E-07 1.E-07 6.0E-08 2.E-08 5.0E-04 7.6E-07 2.E-03 1.4E-07 3.E-04
UD RM 7 East Total DDD 4.5E+00 ug/kg 2.4E-01 4.9E-07 1.E-07 9.0E-08 2.E-08 5.0E-04 1.1E-06 2.E-03 2.1E-07 4.E-04
UD RM 7 East Total DDE 8.5E+00 ug/kg 3.4E-01 9.4E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 2.2E-06 4.E-03 4.0E-07 8.E-04
UD RM 7 East Total DDT 1.3E+00 ug/kg 3.4E-01 1.4E-07 5.E-08 2.6E-08 9.E-09 5.0E-04 3.3E-07 7.E-04 6.1E-08 1.E-04
UD RM 7 East Total Endosulfan 9.5E-01 ug/kg -- 1.1E-07 -- 1.9E-08 -- 6.0E-03 2.5E-07 4.E-05 4.5E-08 7.E-06

Exposure Point Total 7.E-05 1.E-05
UD RM 7 West Metals
UD RM 7 West Aluminum 9.1E+01 mg/kg -- 1.0E-02 -- 1.8E-03 -- 1.0E+00 2.3E-02 2.E-02 4.3E-03 4.E-03
UD RM 7 West Antimony 1.1E-03 mg/kg -- 1.2E-07 -- 2.3E-08 -- 4.0E-04 2.9E-07 7.E-04 5.3E-08 1.E-04
UD RM 7 West Arsenic, inorganic 8.9E-02 mg/kg 1.5E+00 9.8E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 2.3E-05 8.E-02 4.2E-06 1.E-02
UD RM 7 West Cadmium 6.7E-02 mg/kg -- 7.4E-06 -- 1.4E-06 -- 1.0E-03 1.7E-05 2.E-02 3.2E-06 3.E-03
UD RM 7 West Chromium 5.7E-01 mg/kg -- 6.2E-05 -- 1.1E-05 -- 1.5E+00 1.5E-04 1.E-04 2.7E-05 2.E-05
UD RM 7 West Copper 8.5E+00 mg/kg -- 9.4E-04 -- 1.7E-04 -- 4.0E-02 2.2E-03 5.E-02 4.0E-04 1.E-02
UD RM 7 West Lead 1.4E-01 mg/kg NL 1.5E-05 -- 2.8E-06 -- NL 3.5E-05 -- 6.5E-06 --
UD RM 7 West Manganese 6.2E+00 mg/kg -- 6.9E-04 -- 1.3E-04 -- 1.4E-01 1.6E-03 1.E-02 2.9E-04 2.E-03
UD RM 7 West Mercury 8.5E-03 mg/kg -- 9.4E-07 -- 1.7E-07 -- 1.0E-04 2.2E-06 2.E-02 4.0E-07 4.E-03
UD RM 7 West Nickel 2.6E-01 mg/kg -- 2.8E-05 -- 5.2E-06 -- 2.0E-02 6.6E-05 3.E-03 1.2E-05 6.E-04
UD RM 7 West Selenium 8.9E-02 mg/kg -- 9.8E-06 -- 1.8E-06 -- 5.0E-03 2.3E-05 5.E-03 4.2E-06 8.E-04
UD RM 7 West Silver 4.7E-02 mg/kg -- 5.1E-06 -- 9.4E-07 -- 5.0E-03 1.2E-05 2.E-03 2.2E-06 4.E-04
UD RM 7 West Thallium 5.5E-04 mg/kg -- 6.1E-08 -- 1.1E-08 -- 6.6E-05 1.4E-07 2.E-03 2.6E-08 4.E-04
UD RM 7 West Zinc 2.9E+01 mg/kg -- 3.1E-03 -- 5.8E-04 -- 3.0E-01 7.3E-03 2.E-02 1.3E-03 4.E-03
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 7 West Butyltins
UD RM 7 West Butyltin ion 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 3.0E-04 3.5E-07 1.E-03 6.4E-08 2.E-04
UD RM 7 West Dibutyltin ion 3.2E+00 ug/kg -- 3.5E-07 -- 6.5E-08 -- 3.0E-04 8.2E-07 3.E-03 1.5E-07 5.E-04
UD RM 7 West Tributyltin ion 3.5E+00 ug/kg -- 3.9E-07 -- 7.1E-08 -- 3.0E-04 9.1E-07 3.E-03 1.7E-07 6.E-04
UD RM 7 West PAHs
UD RM 7 West 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 7 West 2-Methylnaphthalene 2.3E+00 ug/kg -- 2.5E-07 -- 4.6E-08 -- 4.0E-03 5.9E-07 1.E-04 1.1E-07 3.E-05
UD RM 7 West Acenaphthene 2.7E+00 ug/kg -- 3.0E-07 -- 5.5E-08 -- 6.0E-02 6.9E-07 1.E-05 1.3E-07 2.E-06
UD RM 7 West Acenaphthylene 1.9E+00 ug/kg -- 2.1E-07 -- 3.8E-08 -- 6.0E-02 4.8E-07 8.E-06 8.8E-08 1.E-06
UD RM 7 West Anthracene 6.1E+00 ug/kg -- 6.7E-07 -- 1.2E-07 -- 3.0E-01 1.6E-06 5.E-06 2.9E-07 1.E-06
UD RM 7 West Benzo(a)anthracene 3.6E+01 ug/kg 7.3E-01 4.0E-06 3.E-06 7.3E-07 5.E-07 -- 9.3E-06 -- 1.7E-06 --
UD RM 7 West Benzo(a)pyrene 8.3E+00 ug/kg 7.3E+00 9.2E-07 7.E-06 1.7E-07 1.E-06 -- 2.1E-06 -- 3.9E-07 --
UD RM 7 West Benzo(b)fluoranthene 1.3E+01 ug/kg 7.3E-01 1.4E-06 1.E-06 2.6E-07 2.E-07 -- 3.3E-06 -- 6.1E-07 --
UD RM 7 West Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 7 West Benzo(g,h,i)perylene 3.5E+00 ug/kg -- 3.8E-07 -- 7.0E-08 -- 3.0E-02 8.9E-07 3.E-05 1.6E-07 5.E-06
UD RM 7 West Benzo(k)fluoranthene 8.0E+00 ug/kg 7.3E-02 8.8E-07 6.E-08 1.6E-07 1.E-08 -- 2.1E-06 -- 3.8E-07 --
UD RM 7 West Chrysene 3.6E+01 ug/kg 7.3E-03 4.0E-06 3.E-08 7.3E-07 5.E-09 -- 9.3E-06 -- 1.7E-06 --
UD RM 7 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 7 West Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 7 West Fluoranthene 7.4E+01 ug/kg -- 8.2E-06 -- 1.5E-06 -- 4.0E-02 1.9E-05 5.E-04 3.5E-06 9.E-05
UD RM 7 West Fluorene 3.7E+00 ug/kg -- 4.1E-07 -- 7.5E-08 -- 4.0E-02 9.6E-07 2.E-05 1.8E-07 4.E-06
UD RM 7 West Indeno(1,2,3-cd)pyrene 2.8E+00 ug/kg 7.3E-01 3.0E-07 2.E-07 5.6E-08 4.E-08 -- 7.1E-07 -- 1.3E-07 --
UD RM 7 West Naphthalene 1.4E+00 ug/kg -- 1.6E-07 -- 2.9E-08 -- 2.0E-02 3.7E-07 2.E-05 6.8E-08 3.E-06
UD RM 7 West Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 7 West Phenanthrene 2.0E+01 ug/kg -- 2.2E-06 -- 4.1E-07 -- 3.0E-02 5.2E-06 2.E-04 9.5E-07 3.E-05
UD RM 7 West Pyrene 7.8E+01 ug/kg -- 8.6E-06 -- 1.6E-06 -- 3.0E-02 2.0E-05 7.E-04 3.7E-06 1.E-04
UD RM 7 West Total Carcinogenic PAHs -- ug/kg -- -- 1.E-05 -- 2.E-06 -- -- -- -- --
UD RM 7 West Phthalates
UD RM 7 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 7 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 7 West Semivolatile Organic Compounds
UD RM 7 West Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 7 West Benzyl alcohol 3.7E+02 ug/kg -- 4.1E-05 -- 7.5E-06 -- 5.0E-01 9.5E-05 2.E-04 1.7E-05 3.E-05
UD RM 7 West Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 7 West Dibenzofuran 1.8E+00 ug/kg -- 1.9E-07 -- 3.6E-08 -- 4.0E-02 4.5E-07 1.E-05 8.3E-08 2.E-06
UD RM 7 West Hexachlorobenzene 6.5E-01 ug/kg 1.6E+00 7.2E-08 1.E-07 1.3E-08 2.E-08 8.0E-04 1.7E-07 2.E-04 3.1E-08 4.E-05
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 7 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 7 West Nitrobenzene ND ug/kg -- ND ND ND ND 2.0E-03 ND ND ND ND
UD RM 7 West Phenols
UD RM 7 West 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 7 West Phenol 6.9E+02 ug/kg -- 7.6E-05 -- 1.4E-05 -- 3.0E-01 1.8E-04 6.E-04 3.3E-05 1.E-04
UD RM 7 West Polychlorinated Biphenyls
UD RM 7 West Total Aroclors 9.7E+01 ug/kg 2.0E+00 1.1E-05 2.E-05 1.9E-06 4.E-06 2.0E-05 2.5E-05 1.E+00 4.5E-06 2.E-01
UD RM 7 West Total PCB Congeners 9.3E+04 pg/g NA 1.0E-05 -- 1.9E-06 -- NA 2.4E-05 -- 4.4E-06 --
UD RM 7 West Total PCBs, Adjusted 8.7E+04 pg/g 2.0E+00 9.6E-06 2.E-05 1.8E-06 4.E-06 2.0E-05 2.2E-05 1.E+00 4.1E-06 2.E-01
UD RM 7 West Dioxin/Furan
UD RM 7 West Total Dioxin/Furan TEQ 3.3E+00 pg/g 1.3E+05 3.6E-10 5.E-05 6.6E-11 9.E-06 1.0E-09 8.4E-10 8.E-01 1.5E-10 2.E-01
UD RM 7 West Total PCB TEQ 1.1E+00 pg/g 1.3E+05 1.2E-10 2.E-05 2.1E-11 3.E-06 1.0E-09 2.7E-10 3.E-01 5.0E-11 5.E-02
UD RM 7 West Total TEQ -- pg/g -- -- 6.E-05 -- 1.E-05 -- -- 1.E+00 -- 2.E-01
UD RM 7 West Pesticides
UD RM 7 West Aldrin 3.0E-01 ug/kg 1.7E+01 3.3E-08 6.E-07 6.1E-09 1.E-07 3.0E-05 7.7E-08 3.E-03 1.4E-08 5.E-04
UD RM 7 West alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 7 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 7 West Dieldrin 7.7E-01 ug/kg 1.6E+01 8.5E-08 1.E-06 1.6E-08 2.E-07 5.0E-05 2.0E-07 4.E-03 3.6E-08 7.E-04
UD RM 7 West Endrin 2.3E-02 ug/kg -- 2.6E-09 -- 4.7E-10 -- 3.0E-04 6.0E-09 2.E-05 1.1E-09 4.E-06
UD RM 7 West Endrin aldehyde 1.0E-01 ug/kg -- 1.2E-08 -- 2.1E-09 -- 3.0E-04 2.7E-08 9.E-05 4.9E-09 2.E-05
UD RM 7 West Endrin ketone 6.7E-03 ug/kg -- 7.4E-10 -- 1.4E-10 -- 3.0E-04 1.7E-09 6.E-06 3.2E-10 1.E-06
UD RM 7 West gamma-Hexachlorocyclohexane 5.0E-02 ug/kg 1.1E+00 5.5E-09 6.E-09 1.0E-09 1.E-09 3.0E-04 1.3E-08 4.E-05 2.3E-09 8.E-06
UD RM 7 West Heptachlor 1.8E-02 ug/kg 4.5E+00 2.0E-09 9.E-09 3.7E-10 2.E-09 5.0E-04 4.7E-09 9.E-06 8.7E-10 2.E-06
UD RM 7 West Heptachlor epoxide 3.8E-01 ug/kg 9.1E+00 4.1E-08 4.E-07 7.6E-09 7.E-08 1.3E-05 9.6E-08 7.E-03 1.8E-08 1.E-03
UD RM 7 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 7 West Total Chlordanes 5.5E+00 ug/kg 3.5E-01 6.1E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.4E-06 3.E-03 2.6E-07 5.E-04
UD RM 7 West Total DDD 8.9E+01 ug/kg 2.4E-01 9.8E-06 2.E-06 1.8E-06 4.E-07 5.0E-04 2.3E-05 5.E-02 4.2E-06 8.E-03
UD RM 7 West Total DDE 4.3E+01 ug/kg 3.4E-01 4.7E-06 2.E-06 8.7E-07 3.E-07 5.0E-04 1.1E-05 2.E-02 2.0E-06 4.E-03
UD RM 7 West Total DDT 4.5E+01 ug/kg 3.4E-01 4.9E-06 2.E-06 9.0E-07 3.E-07 5.0E-04 1.1E-05 2.E-02 2.1E-06 4.E-03
UD RM 7 West Total Endosulfan 9.6E-01 ug/kg -- 1.1E-07 -- 1.9E-08 -- 6.0E-03 2.5E-07 4.E-05 4.5E-08 8.E-06

Exposure Point Total 1.E-04 2.E-05
UD RM 8 East Metals
UD RM 8 East Aluminum 1.1E+02 mg/kg -- 1.2E-02 -- 2.3E-03 -- 1.0E+00 2.9E-02 3.E-02 5.3E-03 5.E-03
UD RM 8 East Antimony 1.0E-03 mg/kg -- 1.1E-07 -- 2.0E-08 -- 4.0E-04 2.6E-07 6.E-04 4.7E-08 1.E-04
UD RM 8 East Arsenic, inorganic 7.8E-02 mg/kg 1.5E+00 8.6E-06 1.E-05 1.6E-06 2.E-06 3.0E-04 2.0E-05 7.E-02 3.7E-06 1.E-02
UD RM 8 East Cadmium 7.3E-02 mg/kg -- 8.1E-06 -- 1.5E-06 -- 1.0E-03 1.9E-05 2.E-02 3.4E-06 3.E-03
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 8 East Chromium 6.7E-01 mg/kg -- 7.3E-05 -- 1.3E-05 -- 1.5E+00 1.7E-04 1.E-04 3.1E-05 2.E-05
UD RM 8 East Copper 1.1E+01 mg/kg -- 1.2E-03 -- 2.2E-04 -- 4.0E-02 2.8E-03 7.E-02 5.2E-04 1.E-02
UD RM 8 East Lead 8.5E-02 mg/kg NL 9.4E-06 -- 1.7E-06 -- NL 2.2E-05 -- 4.0E-06 --
UD RM 8 East Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 8 East Mercury 8.0E-03 mg/kg -- 8.8E-07 -- 1.6E-07 -- 1.0E-04 2.1E-06 2.E-02 3.8E-07 4.E-03
UD RM 8 East Nickel 3.5E-01 mg/kg -- 3.9E-05 -- 7.1E-06 -- 2.0E-02 9.1E-05 5.E-03 1.7E-05 8.E-04
UD RM 8 East Selenium 1.4E-01 mg/kg -- 1.6E-05 -- 2.9E-06 -- 5.0E-03 3.7E-05 7.E-03 6.8E-06 1.E-03
UD RM 8 East Silver 5.6E-02 mg/kg -- 6.1E-06 -- 1.1E-06 -- 5.0E-03 1.4E-05 3.E-03 2.6E-06 5.E-04
UD RM 8 East Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 8 East Zinc 4.3E+01 mg/kg -- 4.8E-03 -- 8.7E-04 -- 3.0E-01 1.1E-02 4.E-02 2.0E-03 7.E-03
UD RM 8 East Butyltins
UD RM 8 East Butyltin ion 5.0E+01 ug/kg -- 5.5E-06 -- 1.0E-06 -- 3.0E-04 1.3E-05 4.E-02 2.3E-06 8.E-03
UD RM 8 East Dibutyltin ion 2.8E+02 ug/kg -- 3.1E-05 -- 5.7E-06 -- 3.0E-04 7.2E-05 2.E-01 1.3E-05 4.E-02
UD RM 8 East Tributyltin ion 2.7E+02 ug/kg -- 2.9E-05 -- 5.4E-06 -- 3.0E-04 6.9E-05 2.E-01 1.3E-05 4.E-02
UD RM 8 East PAHs
UD RM 8 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 8 East 2-Methylnaphthalene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-03 3.3E-07 8.E-05 6.1E-08 2.E-05
UD RM 8 East Acenaphthene 2.2E-01 ug/kg -- 2.4E-08 -- 4.4E-09 -- 6.0E-02 5.7E-08 9.E-07 1.0E-08 2.E-07
UD RM 8 East Acenaphthylene 2.8E-01 ug/kg -- 3.1E-08 -- 5.7E-09 -- 6.0E-02 7.2E-08 1.E-06 1.3E-08 2.E-07
UD RM 8 East Anthracene 1.3E+00 ug/kg -- 1.4E-07 -- 2.5E-08 -- 3.0E-01 3.2E-07 1.E-06 5.9E-08 2.E-07
UD RM 8 East Benzo(a)anthracene 3.0E+00 ug/kg 7.3E-01 3.3E-07 2.E-07 6.0E-08 4.E-08 -- 7.6E-07 -- 1.4E-07 --
UD RM 8 East Benzo(a)pyrene 1.4E+00 ug/kg 7.3E+00 1.5E-07 1.E-06 2.8E-08 2.E-07 -- 3.6E-07 -- 6.6E-08 --
UD RM 8 East Benzo(b)fluoranthene 9.6E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 1.9E-08 1.E-08 -- 2.5E-07 -- 4.5E-08 --
UD RM 8 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 8 East Benzo(g,h,i)perylene 4.9E-01 ug/kg -- 5.3E-08 -- 9.8E-09 -- 3.0E-02 1.2E-07 4.E-06 2.3E-08 8.E-07
UD RM 8 East Benzo(k)fluoranthene 4.7E-01 ug/kg 7.3E-02 5.2E-08 4.E-09 9.5E-09 7.E-10 -- 1.2E-07 -- 2.2E-08 --
UD RM 8 East Chrysene 5.1E+00 ug/kg 7.3E-03 5.6E-07 4.E-09 1.0E-07 8.E-10 -- 1.3E-06 -- 2.4E-07 --
UD RM 8 East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 8 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 8 East Fluoranthene 7.9E+00 ug/kg -- 8.7E-07 -- 1.6E-07 -- 4.0E-02 2.0E-06 5.E-05 3.7E-07 9.E-06
UD RM 8 East Fluorene 9.7E-01 ug/kg -- 1.1E-07 -- 1.9E-08 -- 4.0E-02 2.5E-07 6.E-06 4.5E-08 1.E-06
UD RM 8 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 8 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 8 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 8 East Phenanthrene 4.1E+00 ug/kg -- 4.5E-07 -- 8.3E-08 -- 3.0E-02 1.1E-06 4.E-05 1.9E-07 6.E-06
UD RM 8 East Pyrene 6.9E+00 ug/kg -- 7.6E-07 -- 1.4E-07 -- 3.0E-02 1.8E-06 6.E-05 3.3E-07 1.E-05
UD RM 8 East Total Carcinogenic PAHs -- ug/kg -- -- 1.E-06 -- 3.E-07 -- -- -- -- --
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 8 East Phthalates
UD RM 8 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 8 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 8 East Semivolatile Organic Compounds
UD RM 8 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 8 East Benzyl alcohol 1.4E+01 ug/kg -- 1.5E-06 -- 2.7E-07 -- 5.0E-01 3.5E-06 7.E-06 6.4E-07 1.E-06
UD RM 8 East Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 8 East Dibenzofuran 5.0E-01 ug/kg -- 5.5E-08 -- 1.0E-08 -- 4.0E-02 1.3E-07 3.E-06 2.4E-08 6.E-07
UD RM 8 East Hexachlorobenzene 4.4E-01 ug/kg 1.6E+00 4.8E-08 8.E-08 8.8E-09 1.E-08 8.0E-04 1.1E-07 1.E-04 2.1E-08 3.E-05
UD RM 8 East Hexachlorobutadiene 3.4E-03 ug/kg 7.8E-02 3.8E-10 3.E-11 7.0E-11 5.E-12 1.0E-03 8.8E-10 9.E-07 1.6E-10 2.E-07
UD RM 8 East Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 8 East Phenols
UD RM 8 East 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 8 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 8 East Polychlorinated Biphenyls
UD RM 8 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 8 East Total PCB Congeners 8.5E+04 pg/g NA 9.4E-06 -- 1.7E-06 -- NA 2.2E-05 -- 4.0E-06 --
UD RM 8 East Total PCBs, Adjusted 8.2E+04 pg/g 2.0E+00 9.0E-06 2.E-05 1.6E-06 3.E-06 2.0E-05 2.1E-05 1.E+00 3.8E-06 2.E-01
UD RM 8 East Dioxin/Furan
UD RM 8 East Total Dioxin/Furan TEQ 4.3E-01 pg/g 1.3E+05 4.8E-11 6.E-06 8.8E-12 1.E-06 1.0E-09 1.1E-10 1.E-01 2.0E-11 2.E-02
UD RM 8 East Total PCB TEQ 6.3E-01 pg/g 1.3E+05 7.0E-11 9.E-06 1.3E-11 2.E-06 1.0E-09 1.6E-10 2.E-01 3.0E-11 3.E-02
UD RM 8 East Total TEQ -- pg/g -- -- 2.E-05 -- 3.E-06 -- -- 3.E-01 -- 5.E-02
UD RM 8 East Pesticides
UD RM 8 East Aldrin 1.4E-01 ug/kg 1.7E+01 1.5E-08 3.E-07 2.7E-09 5.E-08 3.0E-05 3.5E-08 1.E-03 6.4E-09 2.E-04
UD RM 8 East alpha-Hexachlorocyclohexane 6.8E-03 ug/kg 6.3E+00 7.5E-10 5.E-09 1.4E-10 9.E-10 8.0E-03 1.8E-09 2.E-07 3.2E-10 4.E-08
UD RM 8 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 8 East Dieldrin 6.2E-01 ug/kg 1.6E+01 6.8E-08 1.E-06 1.2E-08 2.E-07 5.0E-05 1.6E-07 3.E-03 2.9E-08 6.E-04
UD RM 8 East Endrin 6.5E-03 ug/kg -- 7.1E-10 -- 1.3E-10 -- 3.0E-04 1.7E-09 6.E-06 3.0E-10 1.E-06
UD RM 8 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 8 East Endrin ketone 1.8E-03 ug/kg -- 2.0E-10 -- 3.7E-11 -- 3.0E-04 4.7E-10 2.E-06 8.6E-11 3.E-07
UD RM 8 East gamma-Hexachlorocyclohexane 5.0E-02 ug/kg 1.1E+00 5.5E-09 6.E-09 1.0E-09 1.E-09 3.0E-04 1.3E-08 4.E-05 2.3E-09 8.E-06
UD RM 8 East Heptachlor 9.3E-03 ug/kg 4.5E+00 1.0E-09 5.E-09 1.9E-10 8.E-10 5.0E-04 2.4E-09 5.E-06 4.4E-10 9.E-07
UD RM 8 East Heptachlor epoxide 4.5E-02 ug/kg 9.1E+00 4.9E-09 4.E-08 9.0E-10 8.E-09 1.3E-05 1.1E-08 9.E-04 2.1E-09 2.E-04
UD RM 8 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 8 East Total Chlordanes 2.5E+00 ug/kg 3.5E-01 2.7E-07 1.E-07 5.0E-08 2.E-08 5.0E-04 6.3E-07 1.E-03 1.2E-07 2.E-04
UD RM 8 East Total DDD 2.7E+00 ug/kg 2.4E-01 3.0E-07 7.E-08 5.5E-08 1.E-08 5.0E-04 7.0E-07 1.E-03 1.3E-07 3.E-04
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 8 East Total DDE 6.3E+00 ug/kg 3.4E-01 6.9E-07 2.E-07 1.3E-07 4.E-08 5.0E-04 1.6E-06 3.E-03 3.0E-07 6.E-04
UD RM 8 East Total DDT 8.1E-01 ug/kg 3.4E-01 8.9E-08 3.E-08 1.6E-08 6.E-09 5.0E-04 2.1E-07 4.E-04 3.8E-08 8.E-05
UD RM 8 East Total Endosulfan 8.3E-01 ug/kg -- 9.1E-08 -- 1.7E-08 -- 6.0E-03 2.1E-07 4.E-05 3.9E-08 7.E-06

Exposure Point Total 5.E-05 9.E-06
UD RM 8 West Metals
UD RM 8 West Aluminum 7.2E+01 mg/kg -- 7.9E-03 -- 1.4E-03 -- 1.0E+00 1.8E-02 2.E-02 3.4E-03 3.E-03
UD RM 8 West Antimony 2.0E-03 mg/kg -- 2.2E-07 -- 4.0E-08 -- 4.0E-04 5.1E-07 1.E-03 9.4E-08 2.E-04
UD RM 8 West Arsenic, inorganic 9.4E-02 mg/kg 1.5E+00 1.0E-05 2.E-05 1.9E-06 3.E-06 3.0E-04 2.4E-05 8.E-02 4.4E-06 1.E-02
UD RM 8 West Cadmium 9.3E-02 mg/kg -- 1.0E-05 -- 1.9E-06 -- 1.0E-03 2.4E-05 2.E-02 4.4E-06 4.E-03
UD RM 8 West Chromium 5.8E-01 mg/kg -- 6.4E-05 -- 1.2E-05 -- 1.5E+00 1.5E-04 1.E-04 2.8E-05 2.E-05
UD RM 8 West Copper 9.1E+00 mg/kg -- 1.0E-03 -- 1.8E-04 -- 4.0E-02 2.3E-03 6.E-02 4.3E-04 1.E-02
UD RM 8 West Lead 1.0E-01 mg/kg NL 1.2E-05 -- 2.1E-06 -- NL 2.7E-05 -- 4.9E-06 --
UD RM 8 West Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 8 West Mercury 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 1.0E-04 2.3E-06 2.E-02 4.2E-07 4.E-03
UD RM 8 West Nickel 2.9E-01 mg/kg -- 3.2E-05 -- 5.8E-06 -- 2.0E-02 7.4E-05 4.E-03 1.3E-05 7.E-04
UD RM 8 West Selenium 1.2E-01 mg/kg -- 1.4E-05 -- 2.5E-06 -- 5.0E-03 3.2E-05 6.E-03 5.8E-06 1.E-03
UD RM 8 West Silver 6.0E-02 mg/kg -- 6.6E-06 -- 1.2E-06 -- 5.0E-03 1.5E-05 3.E-03 2.8E-06 6.E-04
UD RM 8 West Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 8 West Zinc 4.1E+01 mg/kg -- 4.5E-03 -- 8.3E-04 -- 3.0E-01 1.1E-02 4.E-02 1.9E-03 6.E-03
UD RM 8 West Butyltins
UD RM 8 West Butyltin ion 7.5E-01 ug/kg -- 8.2E-08 -- 1.5E-08 -- 3.0E-04 1.9E-07 6.E-04 3.5E-08 1.E-04
UD RM 8 West Dibutyltin ion 2.0E+00 ug/kg -- 2.2E-07 -- 4.0E-08 -- 3.0E-04 5.1E-07 2.E-03 9.3E-08 3.E-04
UD RM 8 West Tributyltin ion 2.2E+00 ug/kg -- 2.5E-07 -- 4.5E-08 -- 3.0E-04 5.7E-07 2.E-03 1.0E-07 3.E-04
UD RM 8 West PAHs
UD RM 8 West 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 8 West 2-Methylnaphthalene 8.6E+00 ug/kg -- 9.5E-07 -- 1.7E-07 -- 4.0E-03 2.2E-06 6.E-04 4.1E-07 1.E-04
UD RM 8 West Acenaphthene 7.8E+00 ug/kg -- 8.6E-07 -- 1.6E-07 -- 6.0E-02 2.0E-06 3.E-05 3.7E-07 6.E-06
UD RM 8 West Acenaphthylene 1.9E+00 ug/kg -- 2.1E-07 -- 3.9E-08 -- 6.0E-02 5.0E-07 8.E-06 9.1E-08 2.E-06
UD RM 8 West Anthracene 4.7E+00 ug/kg -- 5.1E-07 -- 9.4E-08 -- 3.0E-01 1.2E-06 4.E-06 2.2E-07 7.E-07
UD RM 8 West Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 1.5E-06 1.E-06 2.7E-07 2.E-07 -- 3.5E-06 -- 6.4E-07 --
UD RM 8 West Benzo(a)pyrene 3.2E+00 ug/kg 7.3E+00 3.5E-07 3.E-06 6.4E-08 5.E-07 -- 8.1E-07 -- 1.5E-07 --
UD RM 8 West Benzo(b)fluoranthene 8.4E+00 ug/kg 7.3E-01 9.3E-07 7.E-07 1.7E-07 1.E-07 -- 2.2E-06 -- 4.0E-07 --
UD RM 8 West Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 8 West Benzo(g,h,i)perylene 1.9E+00 ug/kg -- 2.1E-07 -- 3.8E-08 -- 3.0E-02 4.8E-07 2.E-05 8.8E-08 3.E-06
UD RM 8 West Benzo(k)fluoranthene 5.4E+00 ug/kg 7.3E-02 5.9E-07 4.E-08 1.1E-07 8.E-09 -- 1.4E-06 -- 2.5E-07 --
UD RM 8 West Chrysene 2.8E+01 ug/kg 7.3E-03 3.1E-06 2.E-08 5.7E-07 4.E-09 -- 7.2E-06 -- 1.3E-06 --
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 8 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 8 West Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 8 West Fluoranthene 1.1E+02 ug/kg -- 1.2E-05 -- 2.2E-06 -- 4.0E-02 2.8E-05 7.E-04 5.1E-06 1.E-04
UD RM 8 West Fluorene 8.8E+00 ug/kg -- 9.7E-07 -- 1.8E-07 -- 4.0E-02 2.3E-06 6.E-05 4.2E-07 1.E-05
UD RM 8 West Indeno(1,2,3-cd)pyrene 2.6E+00 ug/kg 7.3E-01 2.9E-07 2.E-07 5.2E-08 4.E-08 -- 6.7E-07 -- 1.2E-07 --
UD RM 8 West Naphthalene 3.5E+00 ug/kg -- 3.9E-07 -- 7.1E-08 -- 2.0E-02 9.0E-07 5.E-05 1.7E-07 8.E-06
UD RM 8 West Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 8 West Phenanthrene 6.5E+01 ug/kg -- 7.1E-06 -- 1.3E-06 -- 3.0E-02 1.7E-05 6.E-04 3.0E-06 1.E-04
UD RM 8 West Pyrene 6.6E+01 ug/kg -- 7.3E-06 -- 1.3E-06 -- 3.0E-02 1.7E-05 6.E-04 3.1E-06 1.E-04
UD RM 8 West Total Carcinogenic PAHs -- ug/kg -- -- 5.E-06 -- 8.E-07 -- -- -- -- --
UD RM 8 West Phthalates
UD RM 8 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 8 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 8 West Semivolatile Organic Compounds
UD RM 8 West Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 8 West Benzyl alcohol 1.8E+01 ug/kg -- 2.0E-06 -- 3.6E-07 -- 5.0E-01 4.6E-06 9.E-06 8.5E-07 2.E-06
UD RM 8 West Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 8 West Dibenzofuran 6.2E+00 ug/kg -- 6.8E-07 -- 1.2E-07 -- 4.0E-02 1.6E-06 4.E-05 2.9E-07 7.E-06
UD RM 8 West Hexachlorobenzene 7.1E-01 ug/kg 1.6E+00 7.8E-08 1.E-07 1.4E-08 2.E-08 8.0E-04 1.8E-07 2.E-04 3.4E-08 4.E-05
UD RM 8 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 8 West Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 8 West Phenols
UD RM 8 West 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 8 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 8 West Polychlorinated Biphenyls
UD RM 8 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 8 West Total PCB Congeners 2.5E+05 pg/g NA 2.8E-05 -- 5.1E-06 -- NA 6.5E-05 -- 1.2E-05 --
UD RM 8 West Total PCBs, Adjusted 2.4E+05 pg/g 2.0E+00 2.6E-05 5.E-05 4.8E-06 1.E-05 2.0E-05 6.1E-05 3.E+00 1.1E-05 6.E-01
UD RM 8 West Dioxin/Furan
UD RM 8 West Total Dioxin/Furan TEQ 1.0E+00 pg/g 1.3E+05 1.1E-10 1.E-05 2.0E-11 3.E-06 1.0E-09 2.6E-10 3.E-01 4.8E-11 5.E-02
UD RM 8 West Total PCB TEQ 2.3E+00 pg/g 1.3E+05 2.5E-10 3.E-05 4.7E-11 6.E-06 1.0E-09 5.9E-10 6.E-01 1.1E-10 1.E-01
UD RM 8 West Total TEQ -- pg/g -- -- 5.E-05 -- 9.E-06 -- -- 9.E-01 -- 2.E-01
UD RM 8 West Pesticides
UD RM 8 West Aldrin 2.0E+00 ug/kg 1.7E+01 2.2E-07 4.E-06 4.0E-08 7.E-07 3.0E-05 5.1E-07 2.E-02 9.3E-08 3.E-03
UD RM 8 West alpha-Hexachlorocyclohexane 1.5E-02 ug/kg 6.3E+00 1.7E-09 1.E-08 3.0E-10 2.E-09 8.0E-03 3.9E-09 5.E-07 7.1E-10 9.E-08
UD RM 8 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 8 West Dieldrin 1.5E+00 ug/kg 1.6E+01 1.6E-07 3.E-06 2.9E-08 5.E-07 5.0E-05 3.7E-07 7.E-03 6.9E-08 1.E-03
UD RM 8 West Endrin 2.8E-02 ug/kg -- 3.1E-09 -- 5.7E-10 -- 3.0E-04 7.2E-09 2.E-05 1.3E-09 4.E-06
UD RM 8 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 8 West Endrin ketone 3.7E-03 ug/kg -- 4.1E-10 -- 7.5E-11 -- 3.0E-04 9.6E-10 3.E-06 1.8E-10 6.E-07
UD RM 8 West gamma-Hexachlorocyclohexane 7.8E-02 ug/kg 1.1E+00 8.6E-09 9.E-09 1.6E-09 2.E-09 3.0E-04 2.0E-08 7.E-05 3.7E-09 1.E-05
UD RM 8 West Heptachlor 3.3E-02 ug/kg 4.5E+00 3.7E-09 2.E-08 6.7E-10 3.E-09 5.0E-04 8.6E-09 2.E-05 1.6E-09 3.E-06
UD RM 8 West Heptachlor epoxide 7.0E-02 ug/kg 9.1E+00 7.7E-09 7.E-08 1.4E-09 1.E-08 1.3E-05 1.8E-08 1.E-03 3.3E-09 3.E-04
UD RM 8 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 8 West Total Chlordanes 8.6E+00 ug/kg 3.5E-01 9.4E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 2.2E-06 4.E-03 4.0E-07 8.E-04
UD RM 8 West Total DDD 1.7E+01 ug/kg 2.4E-01 1.8E-06 4.E-07 3.4E-07 8.E-08 5.0E-04 4.3E-06 9.E-03 7.9E-07 2.E-03
UD RM 8 West Total DDE 3.3E+01 ug/kg 3.4E-01 3.7E-06 1.E-06 6.7E-07 2.E-07 5.0E-04 8.6E-06 2.E-02 1.6E-06 3.E-03
UD RM 8 West Total DDT 1.6E+00 ug/kg 3.4E-01 1.8E-07 6.E-08 3.3E-08 1.E-08 5.0E-04 4.2E-07 8.E-04 7.7E-08 2.E-04
UD RM 8 West Total Endosulfan 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 6.0E-03 3.3E-07 5.E-05 6.0E-08 1.E-05

Exposure Point Total 1.E-04 2.E-05
UD RM 8 SIL Metals
UD RM 8 SIL Aluminum 1.9E+02 mg/kg -- 2.1E-02 -- 3.8E-03 -- 1.0E+00 4.9E-02 5.E-02 8.9E-03 9.E-03
UD RM 8 SIL Antimony 4.0E-03 mg/kg -- 4.4E-07 -- 8.1E-08 -- 4.0E-04 1.0E-06 3.E-03 1.9E-07 5.E-04
UD RM 8 SIL Arsenic, inorganic 8.7E-02 mg/kg 1.5E+00 9.6E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 2.2E-05 7.E-02 4.1E-06 1.E-02
UD RM 8 SIL Cadmium 1.2E-01 mg/kg -- 1.3E-05 -- 2.4E-06 -- 1.0E-03 3.1E-05 3.E-02 5.7E-06 6.E-03
UD RM 8 SIL Chromium 5.1E-01 mg/kg -- 5.6E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
UD RM 8 SIL Copper 8.9E+00 mg/kg -- 9.9E-04 -- 1.8E-04 -- 4.0E-02 2.3E-03 6.E-02 4.2E-04 1.E-02
UD RM 8 SIL Lead 1.6E-01 mg/kg NL 1.7E-05 -- 3.1E-06 -- NL 4.0E-05 -- 7.3E-06 --
UD RM 8 SIL Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 8 SIL Mercury 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-04 2.8E-06 3.E-02 5.2E-07 5.E-03
UD RM 8 SIL Nickel 3.7E-01 mg/kg -- 4.1E-05 -- 7.5E-06 -- 2.0E-02 9.5E-05 5.E-03 1.7E-05 9.E-04
UD RM 8 SIL Selenium 1.5E-01 mg/kg -- 1.7E-05 -- 3.0E-06 -- 5.0E-03 3.9E-05 8.E-03 7.1E-06 1.E-03
UD RM 8 SIL Silver 4.1E-02 mg/kg -- 4.5E-06 -- 8.2E-07 -- 5.0E-03 1.0E-05 2.E-03 1.9E-06 4.E-04
UD RM 8 SIL Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 8 SIL Zinc 3.7E+01 mg/kg -- 4.1E-03 -- 7.6E-04 -- 3.0E-01 9.6E-03 3.E-02 1.8E-03 6.E-03
UD RM 8 SIL Butyltins
UD RM 8 SIL Butyltin ion 7.3E+00 ug/kg -- 8.0E-07 -- 1.5E-07 -- 3.0E-04 1.9E-06 6.E-03 3.4E-07 1.E-03
UD RM 8 SIL Dibutyltin ion 1.2E+01 ug/kg -- 1.3E-06 -- 2.4E-07 -- 3.0E-04 3.1E-06 1.E-02 5.7E-07 2.E-03
UD RM 8 SIL Tributyltin ion 3.3E+01 ug/kg -- 3.6E-06 -- 6.7E-07 -- 3.0E-04 8.5E-06 3.E-02 1.6E-06 5.E-03
UD RM 8 SIL PAHs
UD RM 8 SIL 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 8 SIL 2-Methylnaphthalene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 4.0E-03 6.2E-07 2.E-04 1.1E-07 3.E-05
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 8 SIL Acenaphthene 9.9E-01 ug/kg -- 1.1E-07 -- 2.0E-08 -- 6.0E-02 2.5E-07 4.E-06 4.7E-08 8.E-07
UD RM 8 SIL Acenaphthylene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 6.0E-02 3.3E-07 6.E-06 6.1E-08 1.E-06
UD RM 8 SIL Anthracene 5.0E+00 ug/kg -- 5.5E-07 -- 1.0E-07 -- 3.0E-01 1.3E-06 4.E-06 2.3E-07 8.E-07
UD RM 8 SIL Benzo(a)anthracene 1.4E+01 ug/kg 7.3E-01 1.6E-06 1.E-06 2.9E-07 2.E-07 -- 3.7E-06 -- 6.8E-07 --
UD RM 8 SIL Benzo(a)pyrene 3.1E+00 ug/kg 7.3E+00 3.4E-07 2.E-06 6.3E-08 5.E-07 -- 8.0E-07 -- 1.5E-07 --
UD RM 8 SIL Benzo(b)fluoranthene 6.1E+00 ug/kg 7.3E-01 6.7E-07 5.E-07 1.2E-07 9.E-08 -- 1.6E-06 -- 2.9E-07 --
UD RM 8 SIL Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 8 SIL Benzo(g,h,i)perylene 2.1E+00 ug/kg -- 2.3E-07 -- 4.1E-08 -- 3.0E-02 5.3E-07 2.E-05 9.7E-08 3.E-06
UD RM 8 SIL Benzo(k)fluoranthene 2.9E+00 ug/kg 7.3E-02 3.1E-07 2.E-08 5.8E-08 4.E-09 -- 7.3E-07 -- 1.3E-07 --
UD RM 8 SIL Chrysene 3.1E+01 ug/kg 7.3E-03 3.4E-06 2.E-08 6.2E-07 4.E-09 -- 7.8E-06 -- 1.4E-06 --
UD RM 8 SIL Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 8 SIL Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 8 SIL Fluoranthene 4.0E+01 ug/kg -- 4.4E-06 -- 8.0E-07 -- 4.0E-02 1.0E-05 3.E-04 1.9E-06 5.E-05
UD RM 8 SIL Fluorene 2.8E+00 ug/kg -- 3.1E-07 -- 5.7E-08 -- 4.0E-02 7.2E-07 2.E-05 1.3E-07 3.E-06
UD RM 8 SIL Indeno(1,2,3-cd)pyrene 1.6E+00 ug/kg 7.3E-01 1.8E-07 1.E-07 3.2E-08 2.E-08 -- 4.1E-07 -- 7.5E-08 --
UD RM 8 SIL Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 8 SIL Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 8 SIL Phenanthrene 1.2E+01 ug/kg -- 1.3E-06 -- 2.4E-07 -- 3.0E-02 3.1E-06 1.E-04 5.6E-07 2.E-05
UD RM 8 SIL Pyrene 4.8E+01 ug/kg -- 5.2E-06 -- 9.6E-07 -- 3.0E-02 1.2E-05 4.E-04 2.2E-06 7.E-05
UD RM 8 SIL Total Carcinogenic PAHs -- ug/kg -- -- 4.E-06 -- 8.E-07 -- -- -- -- --
UD RM 8 SIL Phthalates
UD RM 8 SIL Bis(2-ethylhexyl) phthalate 1.3E+02 ug/kg 1.4E-02 1.4E-05 2.E-07 2.6E-06 4.E-08 2.0E-02 3.3E-05 2.E-03 6.1E-06 3.E-04
UD RM 8 SIL Dibutyl phthalate 6.6E+02 ug/kg -- 7.3E-05 -- 1.3E-05 -- 1.0E-01 1.7E-04 2.E-03 3.1E-05 3.E-04
UD RM 8 SIL Semivolatile Organic Compounds
UD RM 8 SIL Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 8 SIL Benzyl alcohol 7.7E+01 ug/kg -- 8.4E-06 -- 1.5E-06 -- 5.0E-01 2.0E-05 4.E-05 3.6E-06 7.E-06
UD RM 8 SIL Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 8 SIL Dibenzofuran 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-02 3.3E-07 8.E-06 6.1E-08 2.E-06
UD RM 8 SIL Hexachlorobenzene 7.3E-01 ug/kg 1.6E+00 8.1E-08 1.E-07 1.5E-08 2.E-08 8.0E-04 1.9E-07 2.E-04 3.4E-08 4.E-05
UD RM 8 SIL Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 8 SIL Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 8 SIL Phenols
UD RM 8 SIL 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 8 SIL Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 8 SIL Polychlorinated Biphenyls
UD RM 8 SIL Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 8 SIL Total PCB Congeners 3.0E+05 pg/g NA 3.3E-05 -- 6.1E-06 -- NA 7.8E-05 -- 1.4E-05 --
UD RM 8 SIL Total PCBs, Adjusted 2.9E+05 pg/g 2.0E+00 3.2E-05 6.E-05 5.9E-06 1.E-05 2.0E-05 7.5E-05 4.E+00 1.4E-05 7.E-01
UD RM 8 SIL Dioxin/Furan
UD RM 8 SIL Total Dioxin/Furan TEQ 1.2E+00 pg/g 1.3E+05 1.4E-10 2.E-05 2.5E-11 3.E-06 1.0E-09 3.2E-10 3.E-01 5.9E-11 6.E-02
UD RM 8 SIL Total PCB TEQ 2.6E+00 pg/g 1.3E+05 2.9E-10 4.E-05 5.3E-11 7.E-06 1.0E-09 6.7E-10 7.E-01 1.2E-10 1.E-01
UD RM 8 SIL Total TEQ -- pg/g -- -- 6.E-05 -- 1.E-05 -- -- 1.E+00 -- 2.E-01
UD RM 8 SIL Pesticides
UD RM 8 SIL Aldrin 3.2E-01 ug/kg 1.7E+01 3.5E-08 6.E-07 6.5E-09 1.E-07 3.0E-05 8.2E-08 3.E-03 1.5E-08 5.E-04
UD RM 8 SIL alpha-Hexachlorocyclohexane 1.6E-02 ug/kg 6.3E+00 1.8E-09 1.E-08 3.3E-10 2.E-09 8.0E-03 4.2E-09 5.E-07 7.6E-10 1.E-07
UD RM 8 SIL beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 8 SIL Dieldrin 1.1E+00 ug/kg 1.6E+01 1.2E-07 2.E-06 2.2E-08 4.E-07 5.0E-05 2.8E-07 6.E-03 5.2E-08 1.E-03
UD RM 8 SIL Endrin 1.3E-02 ug/kg -- 1.5E-09 -- 2.7E-10 -- 3.0E-04 3.5E-09 1.E-05 6.3E-10 2.E-06
UD RM 8 SIL Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 8 SIL Endrin ketone 2.5E-03 ug/kg -- 2.8E-10 -- 5.1E-11 -- 3.0E-04 6.5E-10 2.E-06 1.2E-10 4.E-07
UD RM 8 SIL gamma-Hexachlorocyclohexane 7.7E-02 ug/kg 1.1E+00 8.5E-09 9.E-09 1.6E-09 2.E-09 3.0E-04 2.0E-08 7.E-05 3.6E-09 1.E-05
UD RM 8 SIL Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 8 SIL Heptachlor epoxide 8.0E-02 ug/kg 9.1E+00 8.8E-09 8.E-08 1.6E-09 1.E-08 1.3E-05 2.1E-08 2.E-03 3.8E-09 3.E-04
UD RM 8 SIL Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 8 SIL Total Chlordanes 5.1E+00 ug/kg 3.5E-01 5.6E-07 2.E-07 1.0E-07 4.E-08 5.0E-04 1.3E-06 3.E-03 2.4E-07 5.E-04
UD RM 8 SIL Total DDD 7.6E+00 ug/kg 2.4E-01 8.3E-07 2.E-07 1.5E-07 4.E-08 5.0E-04 1.9E-06 4.E-03 3.6E-07 7.E-04
UD RM 8 SIL Total DDE 1.1E+01 ug/kg 3.4E-01 1.3E-06 4.E-07 2.3E-07 8.E-08 5.0E-04 2.9E-06 6.E-03 5.4E-07 1.E-03
UD RM 8 SIL Total DDT 1.8E+00 ug/kg 3.4E-01 2.0E-07 7.E-08 3.7E-08 1.E-08 5.0E-04 4.7E-07 9.E-04 8.6E-08 2.E-04
UD RM 8 SIL Total Endosulfan 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 6.0E-03 3.3E-07 6.E-05 6.1E-08 1.E-05

Exposure Point Total 1.E-04 3.E-05
UD RM 9 East Metals
UD RM 9 East Aluminum 1.4E+02 mg/kg -- 1.6E-02 -- 2.9E-03 -- 1.0E+00 3.7E-02 4.E-02 6.7E-03 7.E-03
UD RM 9 East Antimony 2.0E-03 mg/kg -- 2.2E-07 -- 4.0E-08 -- 4.0E-04 5.1E-07 1.E-03 9.4E-08 2.E-04
UD RM 9 East Arsenic, inorganic 1.0E-01 mg/kg 1.5E+00 1.1E-05 2.E-05 2.1E-06 3.E-06 3.0E-04 2.6E-05 9.E-02 4.8E-06 2.E-02
UD RM 9 East Cadmium 6.6E-02 mg/kg -- 7.3E-06 -- 1.3E-06 -- 1.0E-03 1.7E-05 2.E-02 3.1E-06 3.E-03
UD RM 9 East Chromium 9.4E-01 mg/kg -- 1.0E-04 -- 1.9E-05 -- 1.5E+00 2.4E-04 2.E-04 4.4E-05 3.E-05
UD RM 9 East Copper 9.5E+00 mg/kg -- 1.0E-03 -- 1.9E-04 -- 4.0E-02 2.4E-03 6.E-02 4.5E-04 1.E-02
UD RM 9 East Lead 7.6E-02 mg/kg NL 8.4E-06 -- 1.5E-06 -- NL 2.0E-05 -- 3.6E-06 --
UD RM 9 East Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 9 East Mercury 1.2E-02 mg/kg -- 1.3E-06 -- 2.4E-07 -- 1.0E-04 3.1E-06 3.E-02 5.7E-07 6.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 37 of 64



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 9 East Nickel 3.4E-01 mg/kg -- 3.7E-05 -- 6.8E-06 -- 2.0E-02 8.6E-05 4.E-03 1.6E-05 8.E-04
UD RM 9 East Selenium 8.8E-02 mg/kg -- 9.7E-06 -- 1.8E-06 -- 5.0E-03 2.3E-05 5.E-03 4.1E-06 8.E-04
UD RM 9 East Silver 1.0E-01 mg/kg -- 1.1E-05 -- 2.0E-06 -- 5.0E-03 2.6E-05 5.E-03 4.8E-06 1.E-03
UD RM 9 East Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 9 East Zinc 3.8E+01 mg/kg -- 4.2E-03 -- 7.7E-04 -- 3.0E-01 9.8E-03 3.E-02 1.8E-03 6.E-03
UD RM 9 East Butyltins
UD RM 9 East Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 East Dibutyltin ion 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 3.0E-04 3.9E-07 1.E-03 7.1E-08 2.E-04
UD RM 9 East Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 East PAHs
UD RM 9 East 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 9 East 2-Methylnaphthalene 1.7E+00 ug/kg -- 1.8E-07 -- 3.3E-08 -- 4.0E-03 4.2E-07 1.E-04 7.8E-08 2.E-05
UD RM 9 East Acenaphthene 8.6E-01 ug/kg -- 9.4E-08 -- 1.7E-08 -- 6.0E-02 2.2E-07 4.E-06 4.0E-08 7.E-07
UD RM 9 East Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
UD RM 9 East Anthracene 1.5E+00 ug/kg -- 1.6E-07 -- 2.9E-08 -- 3.0E-01 3.7E-07 1.E-06 6.8E-08 2.E-07
UD RM 9 East Benzo(a)anthracene 5.3E+00 ug/kg 7.3E-01 5.8E-07 4.E-07 1.1E-07 8.E-08 -- 1.4E-06 -- 2.5E-07 --
UD RM 9 East Benzo(a)pyrene 1.8E+00 ug/kg 7.3E+00 2.0E-07 1.E-06 3.6E-08 3.E-07 -- 4.6E-07 -- 8.5E-08 --
UD RM 9 East Benzo(b)fluoranthene 1.9E+00 ug/kg 7.3E-01 2.1E-07 2.E-07 3.8E-08 3.E-08 -- 4.9E-07 -- 9.0E-08 --
UD RM 9 East Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 9 East Benzo(g,h,i)perylene 8.0E-01 ug/kg -- 8.8E-08 -- 1.6E-08 -- 3.0E-02 2.0E-07 7.E-06 3.7E-08 1.E-06
UD RM 9 East Benzo(k)fluoranthene 9.9E-01 ug/kg 7.3E-02 1.1E-07 8.E-09 2.0E-08 1.E-09 -- 2.5E-07 -- 4.7E-08 --
UD RM 9 East Chrysene 8.7E+00 ug/kg 7.3E-03 9.6E-07 7.E-09 1.8E-07 1.E-09 -- 2.2E-06 -- 4.1E-07 --
UD RM 9 East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 9 East Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 9 East Fluoranthene 1.2E+01 ug/kg -- 1.3E-06 -- 2.4E-07 -- 4.0E-02 3.1E-06 8.E-05 5.7E-07 1.E-05
UD RM 9 East Fluorene 1.6E+00 ug/kg -- 1.7E-07 -- 3.1E-08 -- 4.0E-02 4.0E-07 1.E-05 7.3E-08 2.E-06
UD RM 9 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 9 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 9 East Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 9 East Phenanthrene 5.9E+00 ug/kg -- 6.4E-07 -- 1.2E-07 -- 3.0E-02 1.5E-06 5.E-05 2.8E-07 9.E-06
UD RM 9 East Pyrene 1.1E+01 ug/kg -- 1.2E-06 -- 2.2E-07 -- 3.0E-02 2.8E-06 9.E-05 5.1E-07 2.E-05
UD RM 9 East Total Carcinogenic PAHs -- ug/kg -- -- 2.E-06 -- 4.E-07 -- -- -- -- --
UD RM 9 East Phthalates
UD RM 9 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 9 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 9 East Semivolatile Organic Compounds
UD RM 9 East Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 9 East Benzyl alcohol 1.8E+01 ug/kg -- 2.0E-06 -- 3.6E-07 -- 5.0E-01 4.6E-06 9.E-06 8.5E-07 2.E-06
UD RM 9 East Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 9 East Dibenzofuran 8.7E-01 ug/kg -- 9.6E-08 -- 1.8E-08 -- 4.0E-02 2.2E-07 6.E-06 4.1E-08 1.E-06
UD RM 9 East Hexachlorobenzene 4.9E-01 ug/kg 1.6E+00 5.4E-08 9.E-08 9.9E-09 2.E-08 8.0E-04 1.3E-07 2.E-04 2.3E-08 3.E-05
UD RM 9 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 9 East Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 9 East Phenols
UD RM 9 East 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 9 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 9 East Polychlorinated Biphenyls
UD RM 9 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 9 East Total PCB Congeners 5.6E+04 pg/g NA 6.1E-06 -- 1.1E-06 -- NA 1.4E-05 -- 2.6E-06 --
UD RM 9 East Total PCBs, Adjusted 5.2E+04 pg/g 2.0E+00 5.7E-06 1.E-05 1.1E-06 2.E-06 2.0E-05 1.3E-05 7.E-01 2.5E-06 1.E-01
UD RM 9 East Dioxin/Furan
UD RM 9 East Total Dioxin/Furan TEQ 4.7E-01 pg/g 1.3E+05 5.2E-11 7.E-06 9.4E-12 1.E-06 1.0E-09 1.2E-10 1.E-01 2.2E-11 2.E-02
UD RM 9 East Total PCB TEQ 6.6E-01 pg/g 1.3E+05 7.3E-11 9.E-06 1.3E-11 2.E-06 1.0E-09 1.7E-10 2.E-01 3.1E-11 3.E-02
UD RM 9 East Total TEQ -- pg/g -- -- 2.E-05 -- 3.E-06 -- -- 3.E-01 -- 5.E-02
UD RM 9 East Pesticides
UD RM 9 East Aldrin 1.5E-01 ug/kg 1.7E+01 1.6E-08 3.E-07 3.0E-09 5.E-08 3.0E-05 3.8E-08 1.E-03 7.0E-09 2.E-04
UD RM 9 East alpha-Hexachlorocyclohexane 7.4E-03 ug/kg 6.3E+00 8.2E-10 5.E-09 1.5E-10 9.E-10 8.0E-03 1.9E-09 2.E-07 3.5E-10 4.E-08
UD RM 9 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 9 East Dieldrin 7.2E-01 ug/kg 1.6E+01 7.9E-08 1.E-06 1.5E-08 2.E-07 5.0E-05 1.9E-07 4.E-03 3.4E-08 7.E-04
UD RM 9 East Endrin 5.4E-03 ug/kg -- 6.0E-10 -- 1.1E-10 -- 3.0E-04 1.4E-09 5.E-06 2.6E-10 9.E-07
UD RM 9 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 East gamma-Hexachlorocyclohexane 6.1E-02 ug/kg 1.1E+00 6.7E-09 7.E-09 1.2E-09 1.E-09 3.0E-04 1.6E-08 5.E-05 2.9E-09 1.E-05
UD RM 9 East Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 9 East Heptachlor epoxide 4.9E-02 ug/kg 9.1E+00 5.4E-09 5.E-08 1.0E-09 9.E-09 1.3E-05 1.3E-08 1.E-03 2.3E-09 2.E-04
UD RM 9 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 9 East Total Chlordanes 2.8E+00 ug/kg 3.5E-01 3.1E-07 1.E-07 5.7E-08 2.E-08 5.0E-04 7.3E-07 1.E-03 1.3E-07 3.E-04
UD RM 9 East Total DDD 2.6E+00 ug/kg 2.4E-01 2.8E-07 7.E-08 5.2E-08 1.E-08 5.0E-04 6.6E-07 1.E-03 1.2E-07 2.E-04
UD RM 9 East Total DDE 6.4E+00 ug/kg 3.4E-01 7.1E-07 2.E-07 1.3E-07 4.E-08 5.0E-04 1.7E-06 3.E-03 3.0E-07 6.E-04
UD RM 9 East Total DDT 1.0E+00 ug/kg 3.4E-01 1.1E-07 4.E-08 2.1E-08 7.E-09 5.0E-04 2.6E-07 5.E-04 4.8E-08 1.E-04
UD RM 9 East Total Endosulfan 9.7E-01 ug/kg -- 1.1E-07 -- 2.0E-08 -- 6.0E-03 2.5E-07 4.E-05 4.6E-08 8.E-06

Exposure Point Total 5.E-05 9.E-06
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 9 West Metals
UD RM 9 West Aluminum 1.7E+02 mg/kg -- 1.9E-02 -- 3.5E-03 -- 1.0E+00 4.4E-02 4.E-02 8.1E-03 8.E-03
UD RM 9 West Antimony 3.0E-03 mg/kg -- 3.3E-07 -- 6.1E-08 -- 4.0E-04 7.7E-07 2.E-03 1.4E-07 4.E-04
UD RM 9 West Arsenic, inorganic 9.0E-02 mg/kg 1.5E+00 9.9E-06 1.E-05 1.8E-06 3.E-06 3.0E-04 2.3E-05 8.E-02 4.3E-06 1.E-02
UD RM 9 West Cadmium 6.4E-02 mg/kg -- 7.1E-06 -- 1.3E-06 -- 1.0E-03 1.6E-05 2.E-02 3.0E-06 3.E-03
UD RM 9 West Chromium 9.2E-01 mg/kg -- 1.0E-04 -- 1.9E-05 -- 1.5E+00 2.4E-04 2.E-04 4.3E-05 3.E-05
UD RM 9 West Copper 9.0E+00 mg/kg -- 1.0E-03 -- 1.8E-04 -- 4.0E-02 2.3E-03 6.E-02 4.3E-04 1.E-02
UD RM 9 West Lead 9.7E-02 mg/kg NL 1.1E-05 -- 2.0E-06 -- NL 2.5E-05 -- 4.6E-06 --
UD RM 9 West Manganese NA mg/kg -- NA NA NA NA 1.4E-01 NA NA NA NA
UD RM 9 West Mercury 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 1.0E-04 2.3E-06 2.E-02 4.2E-07 4.E-03
UD RM 9 West Nickel 4.9E-01 mg/kg -- 5.3E-05 -- 9.8E-06 -- 2.0E-02 1.2E-04 6.E-03 2.3E-05 1.E-03
UD RM 9 West Selenium 1.1E-01 mg/kg -- 1.2E-05 -- 2.2E-06 -- 5.0E-03 2.8E-05 6.E-03 5.2E-06 1.E-03
UD RM 9 West Silver 6.8E-02 mg/kg -- 7.5E-06 -- 1.4E-06 -- 5.0E-03 1.8E-05 4.E-03 3.2E-06 6.E-04
UD RM 9 West Thallium NA mg/kg -- NA NA NA NA 6.6E-05 NA NA NA NA
UD RM 9 West Zinc 4.0E+01 mg/kg -- 4.4E-03 -- 8.0E-04 -- 3.0E-01 1.0E-02 3.E-02 1.9E-03 6.E-03
UD RM 9 West Butyltins
UD RM 9 West Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 West Dibutyltin ion 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 3.0E-04 2.8E-07 9.E-04 5.2E-08 2.E-04
UD RM 9 West Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 West PAHs
UD RM 9 West 1-Methylnaphthalene NA ug/kg 2.9E-02 NA NA NA NA 7.0E-02 NA NA NA NA
UD RM 9 West 2-Methylnaphthalene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 4.0E-03 4.6E-07 1.E-04 8.5E-08 2.E-05
UD RM 9 West Acenaphthene 3.4E+00 ug/kg -- 3.7E-07 -- 6.9E-08 -- 6.0E-02 8.7E-07 1.E-05 1.6E-07 3.E-06
UD RM 9 West Acenaphthylene 8.9E-01 ug/kg -- 9.8E-08 -- 1.8E-08 -- 6.0E-02 2.3E-07 4.E-06 4.2E-08 7.E-07
UD RM 9 West Anthracene 4.1E+00 ug/kg -- 4.5E-07 -- 8.3E-08 -- 3.0E-01 1.1E-06 4.E-06 1.9E-07 6.E-07
UD RM 9 West Benzo(a)anthracene 8.4E+00 ug/kg 7.3E-01 9.3E-07 7.E-07 1.7E-07 1.E-07 -- 2.2E-06 -- 4.0E-07 --
UD RM 9 West Benzo(a)pyrene 1.9E+00 ug/kg 7.3E+00 2.1E-07 2.E-06 3.8E-08 3.E-07 -- 4.9E-07 -- 9.0E-08 --
UD RM 9 West Benzo(b)fluoranthene 2.0E+00 ug/kg 7.3E-01 2.2E-07 2.E-07 4.0E-08 3.E-08 -- 5.1E-07 -- 9.4E-08 --
UD RM 9 West Benzo(e)pyrene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 9 West Benzo(g,h,i)perylene 7.1E-01 ug/kg -- 7.8E-08 -- 1.4E-08 -- 3.0E-02 1.8E-07 6.E-06 3.3E-08 1.E-06
UD RM 9 West Benzo(k)fluoranthene 1.0E+00 ug/kg 7.3E-02 1.1E-07 8.E-09 2.0E-08 1.E-09 -- 2.6E-07 -- 4.7E-08 --
UD RM 9 West Chrysene 1.2E+01 ug/kg 7.3E-03 1.3E-06 1.E-08 2.4E-07 2.E-09 -- 3.1E-06 -- 5.7E-07 --
UD RM 9 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 9 West Dibenzothiophene NA ug/kg -- NA NA NA NA 4.0E-02 NA NA NA NA
UD RM 9 West Fluoranthene 2.9E+01 ug/kg -- 3.2E-06 -- 5.9E-07 -- 4.0E-02 7.5E-06 2.E-04 1.4E-06 3.E-05
UD RM 9 West Fluorene 5.2E+00 ug/kg -- 5.7E-07 -- 1.1E-07 -- 4.0E-02 1.3E-06 3.E-05 2.5E-07 6.E-06
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 9 West Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 9 West Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 9 West Perylene NA ug/kg -- NA NA NA NA 3.0E-02 NA NA NA NA
UD RM 9 West Phenanthrene 1.9E+01 ug/kg -- 2.1E-06 -- 3.8E-07 -- 3.0E-02 4.9E-06 2.E-04 9.0E-07 3.E-05
UD RM 9 West Pyrene 2.1E+01 ug/kg -- 2.3E-06 -- 4.2E-07 -- 3.0E-02 5.4E-06 2.E-04 9.9E-07 3.E-05
UD RM 9 West Total Carcinogenic PAHs -- ug/kg -- -- 2.E-06 -- 4.E-07 -- -- -- -- --
UD RM 9 West Phthalates
UD RM 9 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 9 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 9 West Semivolatile Organic Compounds
UD RM 9 West Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
UD RM 9 West Benzyl alcohol 1.8E+01 ug/kg -- 2.0E-06 -- 3.6E-07 -- 5.0E-01 4.6E-06 9.E-06 8.5E-07 2.E-06
UD RM 9 West Bis(2-chloroethoxy) methane NA ug/kg -- NA NA NA NA 3.0E-03 NA NA NA NA
UD RM 9 West Dibenzofuran 2.5E+00 ug/kg -- 2.8E-07 -- 5.1E-08 -- 4.0E-02 6.4E-07 2.E-05 1.2E-07 3.E-06
UD RM 9 West Hexachlorobenzene 7.6E-01 ug/kg 1.6E+00 8.3E-08 1.E-07 1.5E-08 2.E-08 8.0E-04 1.9E-07 2.E-04 3.6E-08 4.E-05
UD RM 9 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 9 West Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
UD RM 9 West Phenols
UD RM 9 West 4-Nitrophenol NA ug/kg -- NA NA NA NA 5.0E-03 NA NA NA NA
UD RM 9 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 9 West Polychlorinated Biphenyls
UD RM 9 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 9 West Total PCB Congeners 3.1E+05 pg/g NA 3.4E-05 -- 6.3E-06 -- NA 8.0E-05 -- 1.5E-05 --
UD RM 9 West Total PCBs, Adjusted 3.0E+05 pg/g 2.0E+00 3.3E-05 7.E-05 6.1E-06 1.E-05 2.0E-05 7.7E-05 4.E+00 1.4E-05 7.E-01
UD RM 9 West Dioxin/Furan
UD RM 9 West Total Dioxin/Furan TEQ 1.7E+00 pg/g 1.3E+05 1.9E-10 2.E-05 3.4E-11 4.E-06 1.0E-09 4.4E-10 4.E-01 8.0E-11 8.E-02
UD RM 9 West Total PCB TEQ 2.6E+00 pg/g 1.3E+05 2.9E-10 4.E-05 5.3E-11 7.E-06 1.0E-09 6.8E-10 7.E-01 1.2E-10 1.E-01
UD RM 9 West Total TEQ -- pg/g -- -- 6.E-05 -- 1.E-05 -- -- 1.E+00 -- 2.E-01
UD RM 9 West Pesticides
UD RM 9 West Aldrin 3.6E-01 ug/kg 1.7E+01 4.0E-08 7.E-07 7.3E-09 1.E-07 3.0E-05 9.3E-08 3.E-03 1.7E-08 6.E-04
UD RM 9 West alpha-Hexachlorocyclohexane 1.5E-02 ug/kg 6.3E+00 1.7E-09 1.E-08 3.1E-10 2.E-09 8.0E-03 3.9E-09 5.E-07 7.2E-10 9.E-08
UD RM 9 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 9 West Dieldrin 1.0E+00 ug/kg 1.6E+01 1.1E-07 2.E-06 2.1E-08 3.E-07 5.0E-05 2.6E-07 5.E-03 4.8E-08 1.E-03
UD RM 9 West Endrin 3.0E-02 ug/kg -- 3.4E-09 -- 6.1E-10 -- 3.0E-04 7.8E-09 3.E-05 1.4E-09 5.E-06
UD RM 9 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 9 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 9 West gamma-Hexachlorocyclohexane 6.6E-02 ug/kg 1.1E+00 7.3E-09 8.E-09 1.3E-09 1.E-09 3.0E-04 1.7E-08 6.E-05 3.1E-09 1.E-05
UD RM 9 West Heptachlor 1.6E-02 ug/kg 4.5E+00 1.8E-09 8.E-09 3.3E-10 1.E-09 5.0E-04 4.2E-09 8.E-06 7.6E-10 2.E-06
UD RM 9 West Heptachlor epoxide 7.7E-02 ug/kg 9.1E+00 8.4E-09 8.E-08 1.5E-09 1.E-08 1.3E-05 2.0E-08 2.E-03 3.6E-09 3.E-04
UD RM 9 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 9 West Total Chlordanes 5.3E+00 ug/kg 3.5E-01 5.8E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.4E-06 3.E-03 2.5E-07 5.E-04
UD RM 9 West Total DDD 5.3E+00 ug/kg 2.4E-01 5.9E-07 1.E-07 1.1E-07 3.E-08 5.0E-04 1.4E-06 3.E-03 2.5E-07 5.E-04
UD RM 9 West Total DDE 1.1E+01 ug/kg 3.4E-01 1.2E-06 4.E-07 2.3E-07 8.E-08 5.0E-04 2.9E-06 6.E-03 5.3E-07 1.E-03
UD RM 9 West Total DDT 1.7E+00 ug/kg 3.4E-01 1.9E-07 7.E-08 3.5E-08 1.E-08 5.0E-04 4.5E-07 9.E-04 8.2E-08 2.E-04
UD RM 9 West Total Endosulfan 1.2E+00 ug/kg -- 1.4E-07 -- 2.5E-08 -- 6.0E-03 3.2E-07 5.E-05 5.8E-08 1.E-05

Exposure Point Total 1.E-04 3.E-05
UD RM 10 West Metals
UD RM 10 West Aluminum 5.3E+01 mg/kg -- 5.8E-03 -- 1.1E-03 -- 1.0E+00 1.4E-02 1.E-02 2.5E-03 2.E-03
UD RM 10 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 10 West Arsenic, inorganic 6.5E-02 mg/kg 1.5E+00 7.2E-06 1.E-05 1.3E-06 2.E-06 3.0E-04 1.7E-05 6.E-02 3.1E-06 1.E-02
UD RM 10 West Cadmium 4.0E-02 mg/kg -- 4.4E-06 -- 8.1E-07 -- 1.0E-03 1.0E-05 1.E-02 1.9E-06 2.E-03
UD RM 10 West Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
UD RM 10 West Copper 6.3E+00 mg/kg -- 6.9E-04 -- 1.3E-04 -- 4.0E-02 1.6E-03 4.E-02 3.0E-04 7.E-03
UD RM 10 West Lead 5.0E-02 mg/kg NL 5.5E-06 -- 1.0E-06 -- NL 1.3E-05 -- 2.4E-06 --
UD RM 10 West Manganese 4.0E+00 mg/kg -- 4.4E-04 -- 8.0E-05 -- 1.4E-01 1.0E-03 7.E-03 1.9E-04 1.E-03
UD RM 10 West Mercury 2.0E-02 mg/kg -- 2.2E-06 -- 4.1E-07 -- 1.0E-04 5.2E-06 5.E-02 9.6E-07 1.E-02
UD RM 10 West Nickel 1.5E-01 mg/kg -- 1.7E-05 -- 3.1E-06 -- 2.0E-02 3.9E-05 2.E-03 7.1E-06 4.E-04
UD RM 10 West Selenium 1.0E-01 mg/kg -- 1.1E-05 -- 2.0E-06 -- 5.0E-03 2.6E-05 5.E-03 4.7E-06 9.E-04
UD RM 10 West Silver 4.4E-02 mg/kg -- 4.8E-06 -- 8.8E-07 -- 5.0E-03 1.1E-05 2.E-03 2.1E-06 4.E-04
UD RM 10 West Thallium 9.0E-04 mg/kg -- 9.9E-08 -- 1.8E-08 -- 6.6E-05 2.3E-07 4.E-03 4.2E-08 6.E-04
UD RM 10 West Zinc 2.0E+01 mg/kg -- 2.2E-03 -- 4.0E-04 -- 3.0E-01 5.0E-03 2.E-02 9.2E-04 3.E-03
UD RM 10 West Butyltins
UD RM 10 West Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West PAHs
UD RM 10 West 1-Methylnaphthalene 9.0E-01 ug/kg 2.9E-02 9.9E-08 3.E-09 1.8E-08 5.E-10 7.0E-02 2.3E-07 3.E-06 4.2E-08 6.E-07
UD RM 10 West 2-Methylnaphthalene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-03 3.3E-07 8.E-05 6.1E-08 2.E-05
UD RM 10 West Acenaphthene 5.1E-01 ug/kg -- 5.6E-08 -- 1.0E-08 -- 6.0E-02 1.3E-07 2.E-06 2.4E-08 4.E-07
UD RM 10 West Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
UD RM 10 West Anthracene 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 3.0E-01 2.8E-07 9.E-07 5.2E-08 2.E-07
UD RM 10 West Benzo(a)anthracene 2.5E+00 ug/kg 7.3E-01 2.8E-07 2.E-07 5.1E-08 4.E-08 -- 6.4E-07 -- 1.2E-07 --
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 10 West Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 10 West Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 10 West Benzo(e)pyrene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-02 3.3E-07 1.E-05 6.1E-08 2.E-06
UD RM 10 West Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 10 West Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
UD RM 10 West Chrysene 4.1E+00 ug/kg 7.3E-03 4.5E-07 3.E-09 8.3E-08 6.E-10 -- 1.1E-06 -- 1.9E-07 --
UD RM 10 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 10 West Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
UD RM 10 West Fluoranthene 8.5E+00 ug/kg -- 9.4E-07 -- 1.7E-07 -- 4.0E-02 2.2E-06 5.E-05 4.0E-07 1.E-05
UD RM 10 West Fluorene 7.6E-01 ug/kg -- 8.4E-08 -- 1.5E-08 -- 4.0E-02 2.0E-07 5.E-06 3.6E-08 9.E-07
UD RM 10 West Indeno(1,2,3-cd)pyrene 1.9E-01 ug/kg 7.3E-01 2.1E-08 2.E-08 3.8E-09 3.E-09 -- 4.9E-08 -- 9.0E-09 --
UD RM 10 West Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 10 West Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 10 West Phenanthrene 3.8E+00 ug/kg -- 4.2E-07 -- 7.7E-08 -- 3.0E-02 9.8E-07 3.E-05 1.8E-07 6.E-06
UD RM 10 West Pyrene 7.4E+00 ug/kg -- 8.2E-07 -- 1.5E-07 -- 3.0E-02 1.9E-06 6.E-05 3.5E-07 1.E-05
UD RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 4.E-08 -- -- -- -- --
UD RM 10 West Phthalates
UD RM 10 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 10 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 10 West Semivolatile Organic Compounds
UD RM 10 West Benzoic acid 2.5E+03 ug/kg -- 2.8E-04 -- 5.1E-05 -- 4.0E+00 6.4E-04 2.E-04 1.2E-04 3.E-05
UD RM 10 West Benzyl alcohol ND ug/kg -- ND ND ND ND 5.0E-01 ND ND ND ND
UD RM 10 West Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 10 West Dibenzofuran 5.5E-01 ug/kg -- 6.1E-08 -- 1.1E-08 -- 4.0E-02 1.4E-07 4.E-06 2.6E-08 6.E-07
UD RM 10 West Hexachlorobenzene 4.4E-01 ug/kg 1.6E+00 4.8E-08 8.E-08 8.8E-09 1.E-08 8.0E-04 1.1E-07 1.E-04 2.1E-08 3.E-05
UD RM 10 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 10 West Nitrobenzene 8.3E+01 ug/kg -- 9.1E-06 -- 1.7E-06 -- 2.0E-03 2.1E-05 1.E-02 3.9E-06 2.E-03
UD RM 10 West Phenols
UD RM 10 West 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 10 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 10 West Polychlorinated Biphenyls
UD RM 10 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 10 West Total PCB Congeners 8.5E+04 pg/g NA 9.4E-06 -- 1.7E-06 -- NA 2.2E-05 -- 4.0E-06 --
UD RM 10 West Total PCBs, Adjusted 7.8E+04 pg/g 2.0E+00 8.6E-06 2.E-05 1.6E-06 3.E-06 2.0E-05 2.0E-05 1.E+00 3.7E-06 2.E-01
UD RM 10 West Dioxin/Furan
UD RM 10 West Total Dioxin/Furan TEQ 3.9E-01 pg/g 1.3E+05 4.3E-11 6.E-06 7.8E-12 1.E-06 1.0E-09 9.9E-11 1.E-01 1.8E-11 2.E-02
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 10 West Total PCB TEQ 6.9E-01 pg/g 1.3E+05 7.6E-11 1.E-05 1.4E-11 2.E-06 1.0E-09 1.8E-10 2.E-01 3.3E-11 3.E-02
UD RM 10 West Total TEQ -- pg/g -- -- 2.E-05 -- 3.E-06 -- -- 3.E-01 -- 5.E-02
UD RM 10 West Pesticides
UD RM 10 West Aldrin 1.3E-01 ug/kg 1.7E+01 1.5E-08 2.E-07 2.7E-09 5.E-08 3.0E-05 3.4E-08 1.E-03 6.2E-09 2.E-04
UD RM 10 West alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 10 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 10 West Dieldrin 3.4E-01 ug/kg 1.6E+01 3.7E-08 6.E-07 6.8E-09 1.E-07 5.0E-05 8.7E-08 2.E-03 1.6E-08 3.E-04
UD RM 10 West Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 10 West Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 10 West Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
UD RM 10 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 10 West Total Chlordanes 1.6E+00 ug/kg 3.5E-01 1.8E-07 6.E-08 3.3E-08 1.E-08 5.0E-04 4.1E-07 8.E-04 7.6E-08 2.E-04
UD RM 10 West Total DDD 1.7E+00 ug/kg 2.4E-01 1.9E-07 5.E-08 3.5E-08 8.E-09 5.0E-04 4.4E-07 9.E-04 8.2E-08 2.E-04
UD RM 10 West Total DDE 5.3E+00 ug/kg 3.4E-01 5.8E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.4E-06 3.E-03 2.5E-07 5.E-04
UD RM 10 West Total DDT 4.6E-01 ug/kg 3.4E-01 5.1E-08 2.E-08 9.4E-09 3.E-09 5.0E-04 1.2E-07 2.E-04 2.2E-08 4.E-05
UD RM 10 West Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 4.E-05 8.E-06
UD RM 11 East Metals
UD RM 11 East Aluminum 2.0E+02 mg/kg -- 2.1E-02 -- 3.9E-03 -- 1.0E+00 5.0E-02 5.E-02 9.2E-03 9.E-03
UD RM 11 East Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 11 East Arsenic, inorganic 7.7E-02 mg/kg 1.5E+00 8.5E-06 1.E-05 1.6E-06 2.E-06 3.0E-04 2.0E-05 7.E-02 3.6E-06 1.E-02
UD RM 11 East Cadmium 7.8E-02 mg/kg -- 8.6E-06 -- 1.6E-06 -- 1.0E-03 2.0E-05 2.E-02 3.7E-06 4.E-03
UD RM 11 East Chromium 7.0E-01 mg/kg -- 7.7E-05 -- 1.4E-05 -- 1.5E+00 1.8E-04 1.E-04 3.3E-05 2.E-05
UD RM 11 East Copper 6.6E+00 mg/kg -- 7.2E-04 -- 1.3E-04 -- 4.0E-02 1.7E-03 4.E-02 3.1E-04 8.E-03
UD RM 11 East Lead 1.8E-01 mg/kg NL 2.0E-05 -- 3.7E-06 -- NL 4.7E-05 -- 8.7E-06 --
UD RM 11 East Manganese 7.5E+00 mg/kg -- 8.3E-04 -- 1.5E-04 -- 1.4E-01 1.9E-03 1.E-02 3.5E-04 3.E-03
UD RM 11 East Mercury 2.6E-02 mg/kg -- 2.9E-06 -- 5.3E-07 -- 1.0E-04 6.8E-06 7.E-02 1.2E-06 1.E-02
UD RM 11 East Nickel 3.2E-01 mg/kg -- 3.6E-05 -- 6.5E-06 -- 2.0E-02 8.3E-05 4.E-03 1.5E-05 8.E-04
UD RM 11 East Selenium 1.4E-01 mg/kg -- 1.5E-05 -- 2.8E-06 -- 5.0E-03 3.6E-05 7.E-03 6.6E-06 1.E-03
UD RM 11 East Silver 5.6E-02 mg/kg -- 6.2E-06 -- 1.1E-06 -- 5.0E-03 1.5E-05 3.E-03 2.7E-06 5.E-04
UD RM 11 East Thallium 1.1E-03 mg/kg -- 1.2E-07 -- 2.2E-08 -- 6.6E-05 2.8E-07 4.E-03 5.2E-08 8.E-04
UD RM 11 East Zinc 2.6E+01 mg/kg -- 2.8E-03 -- 5.2E-04 -- 3.0E-01 6.6E-03 2.E-02 1.2E-03 4.E-03
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 11 East Butyltins
UD RM 11 East Butyltin ion 2.1E+00 ug/kg -- 2.3E-07 -- 4.2E-08 -- 3.0E-04 5.4E-07 2.E-03 9.9E-08 3.E-04
UD RM 11 East Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 East Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 East PAHs
UD RM 11 East 1-Methylnaphthalene 9.3E-01 ug/kg 2.9E-02 1.0E-07 3.E-09 1.9E-08 5.E-10 7.0E-02 2.4E-07 3.E-06 4.4E-08 6.E-07
UD RM 11 East 2-Methylnaphthalene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-03 3.3E-07 8.E-05 6.1E-08 2.E-05
UD RM 11 East Acenaphthene 3.0E-01 ug/kg -- 3.3E-08 -- 6.1E-09 -- 6.0E-02 7.7E-08 1.E-06 1.4E-08 2.E-07
UD RM 11 East Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
UD RM 11 East Anthracene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-01 3.1E-07 1.E-06 5.7E-08 2.E-07
UD RM 11 East Benzo(a)anthracene 1.9E+00 ug/kg 7.3E-01 2.1E-07 2.E-07 3.8E-08 3.E-08 -- 4.9E-07 -- 9.0E-08 --
UD RM 11 East Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 11 East Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 11 East Benzo(e)pyrene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-02 3.1E-07 1.E-05 5.7E-08 2.E-06
UD RM 11 East Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 11 East Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
UD RM 11 East Chrysene 3.8E+00 ug/kg 7.3E-03 4.2E-07 3.E-09 7.7E-08 6.E-10 -- 9.8E-07 -- 1.8E-07 --
UD RM 11 East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 11 East Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
UD RM 11 East Fluoranthene 5.5E+00 ug/kg -- 6.1E-07 -- 1.1E-07 -- 4.0E-02 1.4E-06 4.E-05 2.6E-07 6.E-06
UD RM 11 East Fluorene 6.3E-01 ug/kg -- 6.9E-08 -- 1.3E-08 -- 4.0E-02 1.6E-07 4.E-06 3.0E-08 7.E-07
UD RM 11 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 11 East Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 11 East Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 11 East Phenanthrene 2.7E+00 ug/kg -- 3.0E-07 -- 5.5E-08 -- 3.0E-02 6.9E-07 2.E-05 1.3E-07 4.E-06
UD RM 11 East Pyrene 5.5E+00 ug/kg -- 6.1E-07 -- 1.1E-07 -- 3.0E-02 1.4E-06 5.E-05 2.6E-07 9.E-06
UD RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 3.E-08 -- -- -- -- --
UD RM 11 East Phthalates
UD RM 11 East Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 11 East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 11 East Semivolatile Organic Compounds
UD RM 11 East Benzoic acid 4.0E+03 ug/kg -- 4.4E-04 -- 8.1E-05 -- 4.0E+00 1.0E-03 3.E-04 1.9E-04 5.E-05
UD RM 11 East Benzyl alcohol 2.3E+01 ug/kg -- 2.5E-06 -- 4.6E-07 -- 5.0E-01 5.9E-06 1.E-05 1.1E-06 2.E-06
UD RM 11 East Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 11 East Dibenzofuran 5.1E-01 ug/kg -- 5.6E-08 -- 1.0E-08 -- 4.0E-02 1.3E-07 3.E-06 2.4E-08 6.E-07
UD RM 11 East Hexachlorobenzene 5.5E-01 ug/kg 1.6E+00 6.0E-08 1.E-07 1.1E-08 2.E-08 8.0E-04 1.4E-07 2.E-04 2.6E-08 3.E-05
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 11 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 11 East Nitrobenzene 7.8E+01 ug/kg -- 8.6E-06 -- 1.6E-06 -- 2.0E-03 2.0E-05 1.E-02 3.7E-06 2.E-03
UD RM 11 East Phenols
UD RM 11 East 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 11 East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 11 East Polychlorinated Biphenyls
UD RM 11 East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 11 East Total PCB Congeners 8.6E+05 pg/g NA 9.4E-05 -- 1.7E-05 -- NA 2.2E-04 -- 4.0E-05 --
UD RM 11 East Total PCBs, Adjusted 8.4E+05 pg/g 2.0E+00 9.2E-05 2.E-04 1.7E-05 3.E-05 2.0E-05 2.2E-04 1.E+01 4.0E-05 2.E+00
UD RM 11 East Dioxin/Furan
UD RM 11 East Total Dioxin/Furan TEQ 5.3E-01 pg/g 1.3E+05 5.8E-11 8.E-06 1.1E-11 1.E-06 1.0E-09 1.4E-10 1.E-01 2.5E-11 2.E-02
UD RM 11 East Total PCB TEQ 1.7E+00 pg/g 1.3E+05 1.9E-10 2.E-05 3.5E-11 5.E-06 1.0E-09 4.4E-10 4.E-01 8.1E-11 8.E-02
UD RM 11 East Total TEQ -- pg/g -- -- 3.E-05 -- 6.E-06 -- -- 6.E-01 -- 1.E-01
UD RM 11 East Pesticides
UD RM 11 East Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
UD RM 11 East alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 11 East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 11 East Dieldrin 4.5E-01 ug/kg 1.6E+01 5.0E-08 8.E-07 9.1E-09 1.E-07 5.0E-05 1.2E-07 2.E-03 2.1E-08 4.E-04
UD RM 11 East Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 East gamma-Hexachlorocyclohexane 2.6E-02 ug/kg 1.1E+00 2.8E-09 3.E-09 5.2E-10 6.E-10 3.0E-04 6.6E-09 2.E-05 1.2E-09 4.E-06
UD RM 11 East Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 11 East Heptachlor epoxide 3.3E-02 ug/kg 9.1E+00 3.6E-09 3.E-08 6.7E-10 6.E-09 1.3E-05 8.5E-09 7.E-04 1.6E-09 1.E-04
UD RM 11 East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 11 East Total Chlordanes 1.8E+00 ug/kg 3.5E-01 2.0E-07 7.E-08 3.7E-08 1.E-08 5.0E-04 4.7E-07 9.E-04 8.7E-08 2.E-04
UD RM 11 East Total DDD 1.7E+00 ug/kg 2.4E-01 1.9E-07 5.E-08 3.5E-08 8.E-09 5.0E-04 4.4E-07 9.E-04 8.1E-08 2.E-04
UD RM 11 East Total DDE 5.4E+00 ug/kg 3.4E-01 5.9E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.4E-06 3.E-03 2.5E-07 5.E-04
UD RM 11 East Total DDT 7.6E-01 ug/kg 3.4E-01 8.4E-08 3.E-08 1.5E-08 5.E-09 5.0E-04 2.0E-07 4.E-04 3.6E-08 7.E-05
UD RM 11 East Total Endosulfan 4.5E-01 ug/kg -- 5.0E-08 -- 9.2E-09 -- 6.0E-03 1.2E-07 2.E-05 2.1E-08 4.E-06

Exposure Point Total 2.E-04 4.E-05
UD RM 11 West Metals
UD RM 11 West Aluminum 1.5E+02 mg/kg -- 1.6E-02 -- 3.0E-03 -- 1.0E+00 3.8E-02 4.E-02 6.9E-03 7.E-03
UD RM 11 West Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 11 West Arsenic, inorganic 6.2E-02 mg/kg 1.5E+00 6.8E-06 1.E-05 1.2E-06 2.E-06 3.0E-04 1.6E-05 5.E-02 2.9E-06 1.E-02
UD RM 11 West Cadmium 3.5E-02 mg/kg -- 3.9E-06 -- 7.1E-07 -- 1.0E-03 9.0E-06 9.E-03 1.7E-06 2.E-03
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 11 West Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
UD RM 11 West Copper 4.6E+00 mg/kg -- 5.0E-04 -- 9.2E-05 -- 4.0E-02 1.2E-03 3.E-02 2.2E-04 5.E-03
UD RM 11 West Lead 7.0E-02 mg/kg NL 7.7E-06 -- 1.4E-06 -- NL 1.8E-05 -- 3.3E-06 --
UD RM 11 West Manganese 7.8E+00 mg/kg -- 8.6E-04 -- 1.6E-04 -- 1.4E-01 2.0E-03 1.E-02 3.7E-04 3.E-03
UD RM 11 West Mercury 2.0E-02 mg/kg -- 2.2E-06 -- 4.0E-07 -- 1.0E-04 5.1E-06 5.E-02 9.4E-07 9.E-03
UD RM 11 West Nickel 2.5E-01 mg/kg -- 2.8E-05 -- 5.1E-06 -- 2.0E-02 6.4E-05 3.E-03 1.2E-05 6.E-04
UD RM 11 West Selenium 1.4E-01 mg/kg -- 1.5E-05 -- 2.8E-06 -- 5.0E-03 3.6E-05 7.E-03 6.6E-06 1.E-03
UD RM 11 West Silver 4.4E-02 mg/kg -- 4.8E-06 -- 8.8E-07 -- 5.0E-03 1.1E-05 2.E-03 2.1E-06 4.E-04
UD RM 11 West Thallium 1.0E-03 mg/kg -- 1.1E-07 -- 2.0E-08 -- 6.6E-05 2.6E-07 4.E-03 4.7E-08 7.E-04
UD RM 11 West Zinc 2.8E+01 mg/kg -- 3.1E-03 -- 5.6E-04 -- 3.0E-01 7.1E-03 2.E-02 1.3E-03 4.E-03
UD RM 11 West Butyltins
UD RM 11 West Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 West Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 West Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 West PAHs
UD RM 11 West 1-Methylnaphthalene ND ug/kg 2.9E-02 ND ND ND ND 7.0E-02 ND ND ND ND
UD RM 11 West 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
UD RM 11 West Acenaphthene 4.0E-01 ug/kg -- 4.4E-08 -- 8.1E-09 -- 6.0E-02 1.0E-07 2.E-06 1.9E-08 3.E-07
UD RM 11 West Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
UD RM 11 West Anthracene 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 3.0E-01 3.6E-07 1.E-06 6.6E-08 2.E-07
UD RM 11 West Benzo(a)anthracene 2.1E+00 ug/kg 7.3E-01 2.3E-07 2.E-07 4.2E-08 3.E-08 -- 5.4E-07 -- 9.9E-08 --
UD RM 11 West Benzo(a)pyrene 3.2E-01 ug/kg 7.3E+00 3.5E-08 3.E-07 6.5E-09 5.E-08 -- 8.2E-08 -- 1.5E-08 --
UD RM 11 West Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 11 West Benzo(e)pyrene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-02 3.1E-07 1.E-05 5.7E-08 2.E-06
UD RM 11 West Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 11 West Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
UD RM 11 West Chrysene 3.2E+00 ug/kg 7.3E-03 3.5E-07 3.E-09 6.5E-08 5.E-10 -- 8.2E-07 -- 1.5E-07 --
UD RM 11 West Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 11 West Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
UD RM 11 West Fluoranthene 5.6E+00 ug/kg -- 6.2E-07 -- 1.1E-07 -- 4.0E-02 1.4E-06 4.E-05 2.6E-07 7.E-06
UD RM 11 West Fluorene 8.2E-01 ug/kg -- 9.0E-08 -- 1.7E-08 -- 4.0E-02 2.1E-07 5.E-06 3.9E-08 1.E-06
UD RM 11 West Indeno(1,2,3-cd)pyrene 1.5E-01 ug/kg 7.3E-01 1.7E-08 1.E-08 3.0E-09 2.E-09 -- 3.9E-08 -- 7.1E-09 --
UD RM 11 West Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 11 West Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 11 West Phenanthrene 3.6E+00 ug/kg -- 4.0E-07 -- 7.3E-08 -- 3.0E-02 9.3E-07 3.E-05 1.7E-07 6.E-06
UD RM 11 West Pyrene 4.9E+00 ug/kg -- 5.4E-07 -- 9.9E-08 -- 3.0E-02 1.3E-06 4.E-05 2.3E-07 8.E-06
UD RM 11 West Total Carcinogenic PAHs -- ug/kg -- -- 4.E-07 -- 8.E-08 -- -- -- -- --
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 11 West Phthalates
UD RM 11 West Bis(2-ethylhexyl) phthalate ND ug/kg 1.4E-02 ND ND ND ND 2.0E-02 ND ND ND ND
UD RM 11 West Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 11 West Semivolatile Organic Compounds
UD RM 11 West Benzoic acid 5.2E+03 ug/kg -- 5.7E-04 -- 1.1E-04 -- 4.0E+00 1.3E-03 3.E-04 2.5E-04 6.E-05
UD RM 11 West Benzyl alcohol 2.3E+01 ug/kg -- 2.5E-06 -- 4.6E-07 -- 5.0E-01 5.9E-06 1.E-05 1.1E-06 2.E-06
UD RM 11 West Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 11 West Dibenzofuran 6.1E-01 ug/kg -- 6.7E-08 -- 1.2E-08 -- 4.0E-02 1.6E-07 4.E-06 2.9E-08 7.E-07
UD RM 11 West Hexachlorobenzene 6.7E-01 ug/kg 1.6E+00 7.4E-08 1.E-07 1.4E-08 2.E-08 8.0E-04 1.7E-07 2.E-04 3.2E-08 4.E-05
UD RM 11 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
UD RM 11 West Nitrobenzene 2.3E+02 ug/kg -- 2.5E-05 -- 4.6E-06 -- 2.0E-03 5.9E-05 3.E-02 1.1E-05 5.E-03
UD RM 11 West Phenols
UD RM 11 West 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 11 West Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 11 West Polychlorinated Biphenyls
UD RM 11 West Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 11 West Total PCB Congeners 3.9E+04 pg/g NA 4.3E-06 -- 7.9E-07 -- NA 1.0E-05 -- 1.8E-06 --
UD RM 11 West Total PCBs, Adjusted 3.6E+04 pg/g 2.0E+00 3.9E-06 8.E-06 7.2E-07 1.E-06 2.0E-05 9.1E-06 5.E-01 1.7E-06 8.E-02
UD RM 11 West Dioxin/Furan
UD RM 11 West Total Dioxin/Furan TEQ 5.8E-01 pg/g 1.3E+05 6.4E-11 8.E-06 1.2E-11 2.E-06 1.0E-09 1.5E-10 1.E-01 2.7E-11 3.E-02
UD RM 11 West Total PCB TEQ 4.9E-01 pg/g 1.3E+05 5.4E-11 7.E-06 9.9E-12 1.E-06 1.0E-09 1.3E-10 1.E-01 2.3E-11 2.E-02
UD RM 11 West Total TEQ -- pg/g -- -- 2.E-05 -- 3.E-06 -- -- 3.E-01 -- 5.E-02
UD RM 11 West Pesticides
UD RM 11 West Aldrin 1.3E-01 ug/kg 1.7E+01 1.4E-08 2.E-07 2.6E-09 4.E-08 3.0E-05 3.3E-08 1.E-03 6.1E-09 2.E-04
UD RM 11 West alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 11 West beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
UD RM 11 West Dieldrin 5.0E-01 ug/kg 1.6E+01 5.5E-08 9.E-07 1.0E-08 2.E-07 5.0E-05 1.3E-07 3.E-03 2.3E-08 5.E-04
UD RM 11 West Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 West Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 West Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 11 West gamma-Hexachlorocyclohexane 1.8E-02 ug/kg 1.1E+00 2.0E-09 2.E-09 3.6E-10 4.E-10 3.0E-04 4.6E-09 2.E-05 8.5E-10 3.E-06
UD RM 11 West Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 11 West Heptachlor epoxide 4.7E-02 ug/kg 9.1E+00 5.2E-09 5.E-08 9.5E-10 9.E-09 1.3E-05 1.2E-08 9.E-04 2.2E-09 2.E-04
UD RM 11 West Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 11 West Total Chlordanes 2.0E+00 ug/kg 3.5E-01 2.2E-07 8.E-08 4.0E-08 1.E-08 5.0E-04 5.1E-07 1.E-03 9.4E-08 2.E-04
UD RM 11 West Total DDD 1.6E+00 ug/kg 2.4E-01 1.8E-07 4.E-08 3.3E-08 8.E-09 5.0E-04 4.2E-07 8.E-04 7.7E-08 2.E-04
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 11 West Total DDE 6.0E+00 ug/kg 3.4E-01 6.7E-07 2.E-07 1.2E-07 4.E-08 5.0E-04 1.6E-06 3.E-03 2.8E-07 6.E-04
UD RM 11 West Total DDT 9.8E-01 ug/kg 3.4E-01 1.1E-07 4.E-08 2.0E-08 7.E-09 5.0E-04 2.5E-07 5.E-04 4.6E-08 9.E-05
UD RM 11 West Total Endosulfan 2.4E-01 ug/kg -- 2.7E-08 -- 4.9E-09 -- 6.0E-03 6.3E-08 1.E-05 1.2E-08 2.E-06

Exposure Point Total 4.E-05 6.E-06
UD RM 12  East Metals
UD RM 12  East Aluminum 1.1E+02 mg/kg -- 1.2E-02 -- 2.2E-03 -- 1.0E+00 2.8E-02 3.E-02 5.1E-03 5.E-03
UD RM 12  East Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
UD RM 12  East Arsenic, inorganic 8.0E-02 mg/kg 1.5E+00 8.8E-06 1.E-05 1.6E-06 2.E-06 3.0E-04 2.1E-05 7.E-02 3.8E-06 1.E-02
UD RM 12  East Cadmium 5.3E-02 mg/kg -- 5.8E-06 -- 1.1E-06 -- 1.0E-03 1.4E-05 1.E-02 2.5E-06 2.E-03
UD RM 12  East Chromium 7.0E-01 mg/kg -- 7.7E-05 -- 1.4E-05 -- 1.5E+00 1.8E-04 1.E-04 3.3E-05 2.E-05
UD RM 12  East Copper 7.0E+00 mg/kg -- 7.7E-04 -- 1.4E-04 -- 4.0E-02 1.8E-03 4.E-02 3.3E-04 8.E-03
UD RM 12  East Lead 1.8E-01 mg/kg NL 2.0E-05 -- 3.7E-06 -- NL 4.7E-05 -- 8.7E-06 --
UD RM 12  East Manganese 6.5E+00 mg/kg -- 7.2E-04 -- 1.3E-04 -- 1.4E-01 1.7E-03 1.E-02 3.1E-04 2.E-03
UD RM 12  East Mercury 2.5E-02 mg/kg -- 2.7E-06 -- 5.0E-07 -- 1.0E-04 6.3E-06 6.E-02 1.2E-06 1.E-02
UD RM 12  East Nickel 2.2E-01 mg/kg -- 2.4E-05 -- 4.4E-06 -- 2.0E-02 5.6E-05 3.E-03 1.0E-05 5.E-04
UD RM 12  East Selenium 1.4E-01 mg/kg -- 1.5E-05 -- 2.8E-06 -- 5.0E-03 3.6E-05 7.E-03 6.6E-06 1.E-03
UD RM 12  East Silver 6.4E-02 mg/kg -- 7.0E-06 -- 1.3E-06 -- 5.0E-03 1.6E-05 3.E-03 3.0E-06 6.E-04
UD RM 12  East Thallium 1.1E-03 mg/kg -- 1.2E-07 -- 2.2E-08 -- 6.6E-05 2.8E-07 4.E-03 5.2E-08 8.E-04
UD RM 12  East Zinc 3.0E+01 mg/kg -- 3.4E-03 -- 6.1E-04 -- 3.0E-01 7.8E-03 3.E-02 1.4E-03 5.E-03
UD RM 12  East Butyltins
UD RM 12  East Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 12  East Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 12  East Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 12  East PAHs
UD RM 12  East 1-Methylnaphthalene 8.1E-01 ug/kg 2.9E-02 8.9E-08 3.E-09 1.6E-08 5.E-10 7.0E-02 2.1E-07 3.E-06 3.8E-08 5.E-07
UD RM 12  East 2-Methylnaphthalene 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 4.0E-03 4.4E-07 1.E-04 8.0E-08 2.E-05
UD RM 12  East Acenaphthene 7.3E-01 ug/kg -- 8.0E-08 -- 1.5E-08 -- 6.0E-02 1.9E-07 3.E-06 3.4E-08 6.E-07
UD RM 12  East Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
UD RM 12  East Anthracene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 3.0E-01 4.6E-07 2.E-06 8.5E-08 3.E-07
UD RM 12  East Benzo(a)anthracene 2.6E+00 ug/kg 7.3E-01 2.9E-07 2.E-07 5.3E-08 4.E-08 -- 6.7E-07 -- 1.2E-07 --
UD RM 12  East Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 12  East Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 12  East Benzo(e)pyrene 2.3E+00 ug/kg -- 2.5E-07 -- 4.6E-08 -- 3.0E-02 5.9E-07 2.E-05 1.1E-07 4.E-06
UD RM 12  East Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 12  East Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
UD RM 12  East Chrysene 6.3E+00 ug/kg 7.3E-03 6.9E-07 5.E-09 1.3E-07 9.E-10 -- 1.6E-06 -- 3.0E-07 --
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD RM 12  East Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
UD RM 12  East Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
UD RM 12  East Fluoranthene 7.8E+00 ug/kg -- 8.6E-07 -- 1.6E-07 -- 4.0E-02 2.0E-06 5.E-05 3.7E-07 9.E-06
UD RM 12  East Fluorene 9.6E-01 ug/kg -- 1.1E-07 -- 1.9E-08 -- 4.0E-02 2.5E-07 6.E-06 4.5E-08 1.E-06
UD RM 12  East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
UD RM 12  East Naphthalene 7.8E+01 ug/kg -- 8.6E-06 -- 1.6E-06 -- 2.0E-02 2.0E-05 1.E-03 3.7E-06 2.E-04
UD RM 12  East Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
UD RM 12  East Phenanthrene 4.2E+00 ug/kg -- 4.6E-07 -- 8.5E-08 -- 3.0E-02 1.1E-06 4.E-05 2.0E-07 7.E-06
UD RM 12  East Pyrene 8.9E+00 ug/kg -- 9.8E-07 -- 1.8E-07 -- 3.0E-02 2.3E-06 8.E-05 4.2E-07 1.E-05
UD RM 12  East Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 4.E-08 -- -- -- -- --
UD RM 12  East Phthalates
UD RM 12  East Bis(2-ethylhexyl) phthalate 1.5E+02 ug/kg 1.4E-02 1.7E-05 2.E-07 3.0E-06 4.E-08 2.0E-02 3.9E-05 2.E-03 7.1E-06 4.E-04
UD RM 12  East Dibutyl phthalate ND ug/kg -- ND ND ND ND 1.0E-01 ND ND ND ND
UD RM 12  East Semivolatile Organic Compounds
UD RM 12  East Benzoic acid 3.4E+03 ug/kg -- 3.7E-04 -- 6.9E-05 -- 4.0E+00 8.7E-04 2.E-04 1.6E-04 4.E-05
UD RM 12  East Benzyl alcohol ND ug/kg -- ND ND ND ND 5.0E-01 ND ND ND ND
UD RM 12  East Bis(2-chloroethoxy) methane ND ug/kg -- ND ND ND ND 3.0E-03 ND ND ND ND
UD RM 12  East Dibenzofuran 6.3E-01 ug/kg -- 6.9E-08 -- 1.3E-08 -- 4.0E-02 1.6E-07 4.E-06 3.0E-08 7.E-07
UD RM 12  East Hexachlorobenzene 7.8E-01 ug/kg 1.6E+00 8.6E-08 1.E-07 1.6E-08 3.E-08 8.0E-04 2.0E-07 3.E-04 3.7E-08 5.E-05
UD RM 12  East Hexachlorobutadiene 4.0E-03 ug/kg 7.8E-02 4.4E-10 3.E-11 8.1E-11 6.E-12 1.0E-03 1.0E-09 1.E-06 1.9E-10 2.E-07
UD RM 12  East Nitrobenzene 1.7E+02 ug/kg -- 1.9E-05 -- 3.4E-06 -- 2.0E-03 4.4E-05 2.E-02 8.0E-06 4.E-03
UD RM 12  East Phenols
UD RM 12  East 4-Nitrophenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 12  East Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
UD RM 12  East Polychlorinated Biphenyls
UD RM 12  East Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
UD RM 12  East Total PCB Congeners 1.4E+05 pg/g NA 1.6E-05 -- 2.8E-06 -- NA 3.6E-05 -- 6.6E-06 --
UD RM 12  East Total PCBs, Adjusted 1.4E+05 pg/g 2.0E+00 1.5E-05 3.E-05 2.7E-06 5.E-06 2.0E-05 3.5E-05 2.E+00 6.4E-06 3.E-01
UD RM 12  East Dioxin/Furan
UD RM 12  East Total Dioxin/Furan TEQ 6.8E-01 pg/g 1.3E+05 7.4E-11 1.E-05 1.4E-11 2.E-06 1.0E-09 1.7E-10 2.E-01 3.2E-11 3.E-02
UD RM 12  East Total PCB TEQ 9.2E-01 pg/g 1.3E+05 1.0E-10 1.E-05 1.9E-11 2.E-06 1.0E-09 2.4E-10 2.E-01 4.3E-11 4.E-02
UD RM 12  East Total TEQ -- pg/g -- -- 2.E-05 -- 4.E-06 -- -- 4.E-01 -- 8.E-02
UD RM 12  East Pesticides
UD RM 12  East Aldrin 1.1E-01 ug/kg 1.7E+01 1.2E-08 2.E-07 2.2E-09 4.E-08 3.0E-05 2.8E-08 9.E-04 5.2E-09 2.E-04
UD RM 12  East alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
UD RM 12  East beta-Hexachlorocyclohexane ND ug/kg 1.8E+00 ND ND ND ND 6.0E-04 ND ND ND ND
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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UD RM 12  East Dieldrin 6.1E-01 ug/kg 1.6E+01 6.7E-08 1.E-06 1.2E-08 2.E-07 5.0E-05 1.6E-07 3.E-03 2.9E-08 6.E-04
UD RM 12  East Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 12  East Endrin aldehyde ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 12  East Endrin ketone ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
UD RM 12  East gamma-Hexachlorocyclohexane 3.6E-02 ug/kg 1.1E+00 3.9E-09 4.E-09 7.2E-10 8.E-10 3.0E-04 9.2E-09 3.E-05 1.7E-09 6.E-06
UD RM 12  East Heptachlor ND ug/kg 4.5E+00 ND ND ND ND 5.0E-04 ND ND ND ND
UD RM 12  East Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
UD RM 12  East Methoxychlor ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
UD RM 12  East Total Chlordanes 2.5E+00 ug/kg 3.5E-01 2.8E-07 1.E-07 5.1E-08 2.E-08 5.0E-04 6.5E-07 1.E-03 1.2E-07 2.E-04
UD RM 12  East Total DDD 2.0E+00 ug/kg 2.4E-01 2.2E-07 5.E-08 4.0E-08 1.E-08 5.0E-04 5.2E-07 1.E-03 9.4E-08 2.E-04
UD RM 12  East Total DDE 6.3E+00 ug/kg 3.4E-01 6.9E-07 2.E-07 1.3E-07 4.E-08 5.0E-04 1.6E-06 3.E-03 3.0E-07 6.E-04
UD RM 12  East Total DDT 1.1E+00 ug/kg 3.4E-01 1.2E-07 4.E-08 2.1E-08 7.E-09 5.0E-04 2.7E-07 5.E-04 5.0E-08 1.E-04
UD RM 12  East Total Endosulfan 4.4E-01 ug/kg -- 4.8E-08 -- 8.8E-09 -- 6.0E-03 1.1E-07 2.E-05 2.1E-08 3.E-06

Exposure Point Total 7.E-05 1.E-05
UD Study Area Wide Metals
UD Study Area Wide Aluminum 9.0E+01 mg/kg -- 9.9E-03 -- 1.8E-03 -- 1.0E+00 2.3E-02 2.E-02 4.2E-03 4.E-03
UD Study Area Wide Antimony 1.4E-03 mg/kg -- 1.5E-07 -- 2.7E-08 -- 4.0E-04 3.5E-07 9.E-04 6.4E-08 2.E-04
UD Study Area Wide Arsenic, inorganic 9.1E-02 mg/kg 1.5E+00 1.0E-05 2.E-05 1.8E-06 3.E-06 3.0E-04 2.3E-05 8.E-02 4.3E-06 1.E-02
UD Study Area Wide Cadmium 8.8E-02 mg/kg -- 9.7E-06 -- 1.8E-06 -- 1.0E-03 2.3E-05 2.E-02 4.1E-06 4.E-03
UD Study Area Wide Chromium 6.2E-01 mg/kg -- 6.8E-05 -- 1.2E-05 -- 1.5E+00 1.6E-04 1.E-04 2.9E-05 2.E-05
UD Study Area Wide Copper 9.2E+00 mg/kg -- 1.0E-03 -- 1.9E-04 -- 4.0E-02 2.4E-03 6.E-02 4.3E-04 1.E-02
UD Study Area Wide Lead 9.1E-02 mg/kg NL 1.0E-05 -- 1.8E-06 -- NL 2.3E-05 -- 4.3E-06 --
UD Study Area Wide Manganese 5.9E+00 mg/kg -- 6.5E-04 -- 1.2E-04 -- 1.4E-01 1.5E-03 1.E-02 2.8E-04 2.E-03
UD Study Area Wide Mercury 1.1E-02 mg/kg -- 1.2E-06 -- 2.3E-07 -- 1.0E-04 2.9E-06 3.E-02 5.3E-07 5.E-03
UD Study Area Wide Nickel 3.0E-01 mg/kg -- 3.3E-05 -- 6.0E-06 -- 2.0E-02 7.7E-05 4.E-03 1.4E-05 7.E-04
UD Study Area Wide Selenium 1.2E-01 mg/kg -- 1.4E-05 -- 2.5E-06 -- 5.0E-03 3.2E-05 6.E-03 5.8E-06 1.E-03
UD Study Area Wide Silver 5.2E-02 mg/kg -- 5.7E-06 -- 1.1E-06 -- 5.0E-03 1.3E-05 3.E-03 2.5E-06 5.E-04
UD Study Area Wide Thallium 1.1E-03 mg/kg -- 1.2E-07 -- 2.1E-08 -- 6.6E-05 2.7E-07 4.E-03 5.0E-08 8.E-04
UD Study Area Wide Zinc 3.4E+01 mg/kg -- 3.7E-03 -- 6.8E-04 -- 3.0E-01 8.6E-03 3.E-02 1.6E-03 5.E-03
UD Study Area Wide Butyltins
UD Study Area Wide Butyltin ion 5.1E+00 ug/kg -- 5.6E-07 -- 1.0E-07 -- 3.0E-04 1.3E-06 4.E-03 2.4E-07 8.E-04
UD Study Area Wide Dibutyltin ion 2.2E+01 ug/kg -- 2.4E-06 -- 4.4E-07 -- 3.0E-04 5.6E-06 2.E-02 1.0E-06 3.E-03
UD Study Area Wide Tributyltin ion 2.3E+01 ug/kg -- 2.5E-06 -- 4.6E-07 -- 3.0E-04 5.8E-06 2.E-02 1.1E-06 4.E-03
UD Study Area Wide PAHs
UD Study Area Wide 1-Methylnaphthalene 1.3E+00 ug/kg 2.9E-02 1.4E-07 4.E-09 2.6E-08 8.E-10 7.0E-02 3.4E-07 5.E-06 6.1E-08 9.E-07
UD Study Area Wide 2-Methylnaphthalene 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 4.0E-03 7.5E-07 2.E-04 1.4E-07 3.E-05
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UD Study Area Wide Acenaphthene 5.6E+00 ug/kg -- 6.2E-07 -- 1.1E-07 -- 6.0E-02 1.4E-06 2.E-05 2.6E-07 4.E-06
UD Study Area Wide Acenaphthylene 2.1E+00 ug/kg -- 2.3E-07 -- 4.2E-08 -- 6.0E-02 5.3E-07 9.E-06 9.8E-08 2.E-06
UD Study Area Wide Anthracene 1.1E+01 ug/kg -- 1.2E-06 -- 2.1E-07 -- 3.0E-01 2.7E-06 9.E-06 5.0E-07 2.E-06
UD Study Area Wide Benzo(a)anthracene 6.3E+01 ug/kg 7.3E-01 7.0E-06 5.E-06 1.3E-06 9.E-07 -- 1.6E-05 -- 3.0E-06 --
UD Study Area Wide Benzo(a)pyrene 3.2E+01 ug/kg 7.3E+00 3.6E-06 3.E-05 6.6E-07 5.E-06 -- 8.4E-06 -- 1.5E-06 --
UD Study Area Wide Benzo(b)fluoranthene 3.4E+01 ug/kg 7.3E-01 3.7E-06 3.E-06 6.8E-07 5.E-07 -- 8.7E-06 -- 1.6E-06 --
UD Study Area Wide Benzo(e)pyrene 5.0E+00 ug/kg -- 5.5E-07 -- 1.0E-07 -- 3.0E-02 1.3E-06 4.E-05 2.4E-07 8.E-06
UD Study Area Wide Benzo(g,h,i)perylene 1.9E+01 ug/kg -- 2.0E-06 -- 3.7E-07 -- 3.0E-02 4.8E-06 2.E-04 8.7E-07 3.E-05
UD Study Area Wide Benzo(k)fluoranthene 2.2E+01 ug/kg 7.3E-02 2.4E-06 2.E-07 4.4E-07 3.E-08 -- 5.6E-06 -- 1.0E-06 --
UD Study Area Wide Chrysene 6.5E+01 ug/kg 7.3E-03 7.2E-06 5.E-08 1.3E-06 1.E-08 -- 1.7E-05 -- 3.1E-06 --
UD Study Area Wide Dibenzo(a,h)anthracene 3.8E+00 ug/kg 7.3E+00 4.2E-07 3.E-06 7.7E-08 6.E-07 -- 9.7E-07 -- 1.8E-07 --
UD Study Area Wide Dibenzothiophene 1.2E+00 ug/kg -- 1.3E-07 -- 2.5E-08 -- 4.0E-02 3.1E-07 8.E-06 5.7E-08 1.E-06
UD Study Area Wide Fluoranthene 1.0E+02 ug/kg -- 1.1E-05 -- 2.1E-06 -- 4.0E-02 2.6E-05 7.E-04 4.8E-06 1.E-04
UD Study Area Wide Fluorene 5.6E+00 ug/kg -- 6.2E-07 -- 1.1E-07 -- 4.0E-02 1.4E-06 4.E-05 2.7E-07 7.E-06
UD Study Area Wide Indeno(1,2,3-cd)pyrene 1.2E+01 ug/kg 7.3E-01 1.3E-06 1.E-06 2.4E-07 2.E-07 -- 3.1E-06 -- 5.6E-07 --
UD Study Area Wide Naphthalene 3.2E+00 ug/kg -- 3.5E-07 -- 6.5E-08 -- 2.0E-02 8.3E-07 4.E-05 1.5E-07 8.E-06
UD Study Area Wide Perylene 5.5E-01 ug/kg -- 6.1E-08 -- 1.1E-08 -- 3.0E-02 1.4E-07 5.E-06 2.6E-08 9.E-07
UD Study Area Wide Phenanthrene 3.6E+01 ug/kg -- 4.0E-06 -- 7.3E-07 -- 3.0E-02 9.2E-06 3.E-04 1.7E-06 6.E-05
UD Study Area Wide Pyrene 1.1E+02 ug/kg -- 1.2E-05 -- 2.2E-06 -- 3.0E-02 2.8E-05 9.E-04 5.1E-06 2.E-04
UD Study Area Wide Total Carcinogenic PAHs -- ug/kg -- -- 4.E-05 -- 7.E-06 -- -- -- -- --
UD Study Area Wide Phthalates
UD Study Area Wide Bis(2-ethylhexyl) phthalate 4.8E+01 ug/kg 1.4E-02 5.3E-06 7.E-08 9.7E-07 1.E-08 2.0E-02 1.2E-05 6.E-04 2.3E-06 1.E-04
UD Study Area Wide Dibutyl phthalate 6.1E+01 ug/kg -- 6.8E-06 -- 1.2E-06 -- 1.0E-01 1.6E-05 2.E-04 2.9E-06 3.E-05
UD Study Area Wide Semivolatile Organic Compounds
UD Study Area Wide Benzoic acid 3.8E+03 ug/kg -- 4.2E-04 -- 7.7E-05 -- 4.0E+00 9.8E-04 2.E-04 1.8E-04 4.E-05
UD Study Area Wide Benzyl alcohol 6.5E+01 ug/kg -- 7.2E-06 -- 1.3E-06 -- 5.0E-01 1.7E-05 3.E-05 3.1E-06 6.E-06
UD Study Area Wide Bis(2-chloroethoxy) methane 1.0E+01 ug/kg -- 1.1E-06 -- 2.0E-07 -- 3.0E-03 2.6E-06 9.E-04 4.8E-07 2.E-04
UD Study Area Wide Dibenzofuran 1.6E+00 ug/kg -- 1.8E-07 -- 3.3E-08 -- 4.0E-02 4.1E-07 1.E-05 7.6E-08 2.E-06
UD Study Area Wide Hexachlorobenzene 6.0E-01 ug/kg 1.6E+00 6.7E-08 1.E-07 1.2E-08 2.E-08 8.0E-04 1.6E-07 2.E-04 2.8E-08 4.E-05
UD Study Area Wide Hexachlorobutadiene 7.6E-03 ug/kg 7.8E-02 8.4E-10 7.E-11 1.5E-10 1.E-11 1.0E-03 2.0E-09 2.E-06 3.6E-10 4.E-07
UD Study Area Wide Nitrobenzene 1.8E+02 ug/kg -- 2.0E-05 -- 3.6E-06 -- 2.0E-03 4.6E-05 2.E-02 8.5E-06 4.E-03
UD Study Area Wide Phenols
UD Study Area Wide 4-Nitrophenol 7.0E+00 ug/kg -- 7.7E-07 -- 1.4E-07 -- 5.0E-03 1.8E-06 4.E-04 3.3E-07 7.E-05
UD Study Area Wide Phenol 9.0E+01 ug/kg -- 9.9E-06 -- 1.8E-06 -- 3.0E-01 2.3E-05 8.E-05 4.2E-06 1.E-05
UD Study Area Wide Polychlorinated Biphenyls
UD Study Area Wide Total Aroclors 9.7E+01 ug/kg 2.0E+00 1.1E-05 2.E-05 2.0E-06 4.E-06 2.0E-05 2.5E-05 1.E+00 4.6E-06 2.E-01
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

UD Study Area Wide Total PCB Congeners 2.4E+05 pg/g NA 2.7E-05 -- 4.9E-06 -- NA 6.3E-05 -- 1.2E-05 --
UD Study Area Wide Total PCBs, Adjusted 2.3E+05 pg/g 2.0E+00 2.6E-05 5.E-05 4.7E-06 9.E-06 2.0E-05 6.0E-05 3.E+00 1.1E-05 6.E-01
UD Study Area Wide Dioxin/Furan
UD Study Area Wide Total Dioxin/Furan TEQ 1.1E+00 pg/g 1.3E+05 1.2E-10 2.E-05 2.3E-11 3.E-06 1.0E-09 2.9E-10 3.E-01 5.3E-11 5.E-02
UD Study Area Wide Total PCB TEQ 1.8E+00 pg/g 1.3E+05 1.9E-10 3.E-05 3.5E-11 5.E-06 1.0E-09 4.5E-10 5.E-01 8.3E-11 8.E-02
UD Study Area Wide Total TEQ -- pg/g -- -- 4.E-05 -- 8.E-06 -- -- 7.E-01 -- 1.E-01
UD Study Area Wide Pesticides
UD Study Area Wide Aldrin 3.8E-01 ug/kg 1.7E+01 4.2E-08 7.E-07 7.7E-09 1.E-07 3.0E-05 9.8E-08 3.E-03 1.8E-08 6.E-04
UD Study Area Wide alpha-Hexachlorocyclohexane 8.1E-03 ug/kg 6.3E+00 8.9E-10 6.E-09 1.6E-10 1.E-09 8.0E-03 2.1E-09 3.E-07 3.8E-10 5.E-08
UD Study Area Wide beta-Hexachlorocyclohexane 6.8E-02 ug/kg 1.8E+00 7.4E-09 1.E-08 1.4E-09 2.E-09 6.0E-04 1.7E-08 3.E-05 3.2E-09 5.E-06
UD Study Area Wide Dieldrin 8.2E-01 ug/kg 1.6E+01 9.0E-08 1.E-06 1.7E-08 3.E-07 5.0E-05 2.1E-07 4.E-03 3.9E-08 8.E-04
UD Study Area Wide Endrin 1.3E-02 ug/kg -- 1.4E-09 -- 2.6E-10 -- 3.0E-04 3.4E-09 1.E-05 6.2E-10 2.E-06
UD Study Area Wide Endrin aldehyde 3.1E-02 ug/kg -- 3.4E-09 -- 6.3E-10 -- 3.0E-04 8.0E-09 3.E-05 1.5E-09 5.E-06
UD Study Area Wide Endrin ketone 2.9E-03 ug/kg -- 3.2E-10 -- 5.8E-11 -- 3.0E-04 7.4E-10 2.E-06 1.4E-10 5.E-07
UD Study Area Wide gamma-Hexachlorocyclohexane 5.4E-02 ug/kg 1.1E+00 6.0E-09 7.E-09 1.1E-09 1.E-09 3.0E-04 1.4E-08 5.E-05 2.6E-09 9.E-06
UD Study Area Wide Heptachlor 2.4E-02 ug/kg 4.5E+00 2.7E-09 1.E-08 4.9E-10 2.E-09 5.0E-04 6.2E-09 1.E-05 1.1E-09 2.E-06
UD Study Area Wide Heptachlor epoxide 1.4E-01 ug/kg 9.1E+00 1.5E-08 1.E-07 2.8E-09 3.E-08 1.3E-05 3.6E-08 3.E-03 6.5E-09 5.E-04
UD Study Area Wide Methoxychlor 2.6E-02 ug/kg -- 2.8E-09 -- 5.2E-10 -- 5.0E-03 6.6E-09 1.E-06 1.2E-09 2.E-07
UD Study Area Wide Total Chlordanes 4.2E+00 ug/kg 3.5E-01 4.6E-07 2.E-07 8.4E-08 3.E-08 5.0E-04 1.1E-06 2.E-03 2.0E-07 4.E-04
UD Study Area Wide Total DDD 2.5E+01 ug/kg 2.4E-01 2.7E-06 7.E-07 5.0E-07 1.E-07 5.0E-04 6.4E-06 1.E-02 1.2E-06 2.E-03
UD Study Area Wide Total DDE 1.8E+01 ug/kg 3.4E-01 2.0E-06 7.E-07 3.7E-07 1.E-07 5.0E-04 4.7E-06 9.E-03 8.5E-07 2.E-03
UD Study Area Wide Total DDT 8.6E+00 ug/kg 3.4E-01 9.4E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 2.2E-06 4.E-03 4.0E-07 8.E-04
UD Study Area Wide Total Endosulfan 9.0E-01 ug/kg -- 1.0E-07 -- 1.8E-08 -- 6.0E-03 2.3E-07 4.E-05 4.3E-08 7.E-06

Exposure Point Total 2.E-04 3.E-05
D RM 1 East Metals
D RM 1 East Aluminum 2.1E+01 mg/kg -- 2.3E-03 -- 4.3E-04 -- 1.0E+00 5.5E-03 5.E-03 1.0E-03 1.E-03
D RM 1 East Arsenic, inorganic 1.0E-01 mg/kg 1.5E+00 1.1E-05 2.E-05 2.1E-06 3.E-06 3.0E-04 2.6E-05 9.E-02 4.8E-06 2.E-02
D RM 1 East Cadmium 1.0E-01 mg/kg -- 1.1E-05 -- 2.1E-06 -- 1.0E-03 2.7E-05 3.E-02 4.9E-06 5.E-03
D RM 1 East Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
D RM 1 East Copper 7.6E+00 mg/kg -- 8.4E-04 -- 1.5E-04 -- 4.0E-02 2.0E-03 5.E-02 3.6E-04 9.E-03
D RM 1 East Lead 2.3E-02 mg/kg NL 2.5E-06 -- 4.6E-07 -- NL 5.9E-06 -- 1.1E-06 --
D RM 1 East Manganese 4.1E+00 mg/kg -- 4.5E-04 -- 8.2E-05 -- 1.4E-01 1.0E-03 7.E-03 1.9E-04 1.E-03
D RM 1 East Mercury 1.6E-02 mg/kg -- 1.7E-06 -- 3.2E-07 -- 1.0E-04 4.0E-06 4.E-02 7.4E-07 7.E-03
D RM 1 East Nickel 1.2E-01 mg/kg -- 1.3E-05 -- 2.4E-06 -- 2.0E-02 3.1E-05 2.E-03 5.7E-06 3.E-04
D RM 1 East Selenium 1.6E-01 mg/kg -- 1.8E-05 -- 3.2E-06 -- 5.0E-03 4.1E-05 8.E-03 7.5E-06 2.E-03
D RM 1 East Silver 2.1E-02 mg/kg -- 2.3E-06 -- 4.3E-07 -- 5.0E-03 5.4E-06 1.E-03 9.9E-07 2.E-04
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

D RM 1 East Thallium 2.0E-03 mg/kg -- 2.2E-07 -- 4.0E-08 -- 6.6E-05 5.1E-07 8.E-03 9.4E-08 1.E-03
D RM 1 East Zinc 2.1E+01 mg/kg -- 2.3E-03 -- 4.3E-04 -- 3.0E-01 5.5E-03 2.E-02 1.0E-03 3.E-03
D RM 1 East Butyltins
D RM 1 East Butyltin ion 2.8E+00 ug/kg -- 3.1E-07 -- 5.7E-08 -- 3.0E-04 7.2E-07 2.E-03 1.3E-07 4.E-04
D RM 1 East PAHs
D RM 1 East 1-Methylnaphthalene ND ug/kg 2.9E-02 ND ND ND ND 7.0E-02 ND ND ND ND
D RM 1 East 2-Methylnaphthalene 9.7E-01 ug/kg -- 1.1E-07 -- 2.0E-08 -- 4.0E-03 2.5E-07 6.E-05 4.6E-08 1.E-05
D RM 1 East Acenaphthene 6.8E-01 ug/kg -- 7.5E-08 -- 1.4E-08 -- 6.0E-02 1.7E-07 3.E-06 3.2E-08 5.E-07
D RM 1 East Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
D RM 1 East Anthracene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 3.0E-01 4.6E-07 2.E-06 8.5E-08 3.E-07
D RM 1 East Benzo(a)anthracene 4.3E+00 ug/kg 7.3E-01 4.7E-07 3.E-07 8.7E-08 6.E-08 -- 1.1E-06 -- 2.0E-07 --
D RM 1 East Benzo(a)pyrene 4.3E-01 ug/kg 7.3E+00 4.7E-08 3.E-07 8.7E-09 6.E-08 -- 1.1E-07 -- 2.0E-08 --
D RM 1 East Benzo(b)fluoranthene 9.0E-01 ug/kg 7.3E-01 9.9E-08 7.E-08 1.8E-08 1.E-08 -- 2.3E-07 -- 4.2E-08 --
D RM 1 East Benzo(e)pyrene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 3.0E-02 6.2E-07 2.E-05 1.1E-07 4.E-06
D RM 1 East Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 1 East Chrysene 8.2E+00 ug/kg 7.3E-03 9.0E-07 7.E-09 1.7E-07 1.E-09 -- 2.1E-06 -- 3.9E-07 --
D RM 1 East Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
D RM 1 East Fluoranthene 2.8E+01 ug/kg -- 3.1E-06 -- 5.7E-07 -- 4.0E-02 7.2E-06 2.E-04 1.3E-06 3.E-05
D RM 1 East Fluorene 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 4.0E-02 3.9E-07 1.E-05 7.1E-08 2.E-06
D RM 1 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
D RM 1 East Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 1 East Phenanthrene 7.6E+00 ug/kg -- 8.4E-07 -- 1.5E-07 -- 3.0E-02 2.0E-06 7.E-05 3.6E-07 1.E-05
D RM 1 East Pyrene 2.2E+01 ug/kg -- 2.4E-06 -- 4.4E-07 -- 3.0E-02 5.7E-06 2.E-04 1.0E-06 3.E-05
D RM 1 East Total Carcinogenic PAHs -- ug/kg -- -- 8.E-07 -- 1.E-07 -- -- -- -- --
D RM 1 East Semivolatile Organic Compounds
D RM 1 East Benzoic acid 3.0E+03 ug/kg -- 3.3E-04 -- 6.1E-05 -- 4.0E+00 7.7E-04 2.E-04 1.4E-04 4.E-05
D RM 1 East Dibenzofuran 6.6E-01 ug/kg -- 7.3E-08 -- 1.3E-08 -- 4.0E-02 1.7E-07 4.E-06 3.1E-08 8.E-07
D RM 1 East Hexachlorobenzene 4.8E-01 ug/kg 1.6E+00 5.3E-08 8.E-08 9.7E-09 2.E-08 8.0E-04 1.2E-07 2.E-04 2.3E-08 3.E-05
D RM 1 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
D RM 1 East Nitrobenzene 2.9E+02 ug/kg -- 3.2E-05 -- 5.9E-06 -- 2.0E-03 7.5E-05 4.E-02 1.4E-05 7.E-03
D RM 1 East Phenols
D RM 1 East 2-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-02 ND ND ND ND
D RM 1 East Polychlorinated Biphenyls
D RM 1 East Total PCB Congeners 1.1E+05 pg/g NA 1.2E-05 -- 2.2E-06 -- NA 2.8E-05 -- 5.2E-06 --
D RM 1 East Total PCBs, Adjusted 1.0E+05 pg/g 2.0E+00 1.1E-05 2.E-05 2.1E-06 4.E-06 2.0E-05 2.6E-05 1.E+00 4.8E-06 2.E-01
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

D RM 1 East Dioxin/Furan
D RM 1 East Total Dioxin/Furan TEQ 2.9E-01 pg/g 1.3E+05 3.2E-11 4.E-06 5.8E-12 8.E-07 1.0E-09 7.4E-11 7.E-02 1.4E-11 1.E-02
D RM 1 East Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E-10 2.E-05 2.4E-11 3.E-06 1.0E-09 3.1E-10 3.E-01 5.7E-11 6.E-02
D RM 1 East Total TEQ -- pg/g -- -- 2.E-05 -- 4.E-06 -- -- 4.E-01 -- 7.E-02
D RM 1 East Pesticides
D RM 1 East Aldrin 1.9E-01 ug/kg 1.7E+01 2.1E-08 4.E-07 3.8E-09 6.E-08 3.0E-05 4.8E-08 2.E-03 8.8E-09 3.E-04
D RM 1 East Dieldrin 5.0E-01 ug/kg 1.6E+01 5.6E-08 9.E-07 1.0E-08 2.E-07 5.0E-05 1.3E-07 3.E-03 2.4E-08 5.E-04
D RM 1 East gamma-Hexachlorocyclohexane 2.9E-02 ug/kg 1.1E+00 3.2E-09 4.E-09 5.9E-10 7.E-10 3.0E-04 7.5E-09 3.E-05 1.4E-09 5.E-06
D RM 1 East Heptachlor epoxide 4.3E-02 ug/kg 9.1E+00 4.7E-09 4.E-08 8.7E-10 8.E-09 1.3E-05 1.1E-08 9.E-04 2.0E-09 2.E-04
D RM 1 East Total Chlordanes 2.5E+00 ug/kg 3.5E-01 2.7E-07 9.E-08 5.0E-08 2.E-08 5.0E-04 6.3E-07 1.E-03 1.2E-07 2.E-04
D RM 1 East Total DDD 8.2E+00 ug/kg 2.4E-01 9.0E-07 2.E-07 1.7E-07 4.E-08 5.0E-04 2.1E-06 4.E-03 3.9E-07 8.E-04
D RM 1 East Total DDE 1.4E+01 ug/kg 3.4E-01 1.5E-06 5.E-07 2.7E-07 9.E-08 5.0E-04 3.5E-06 7.E-03 6.4E-07 1.E-03
D RM 1 East Total DDT 1.4E+00 ug/kg 3.4E-01 1.6E-07 5.E-08 2.9E-08 1.E-08 5.0E-04 3.7E-07 7.E-04 6.7E-08 1.E-04
D RM 1 East Total Endosulfan 4.3E-01 ug/kg -- 4.8E-08 -- 8.8E-09 -- 6.0E-03 1.1E-07 2.E-05 2.0E-08 3.E-06

Exposure Point Total 6.E-05 1.E-05
D RM 2 West Metals
D RM 2 West Aluminum 2.1E+01 mg/kg -- 2.4E-03 -- 4.3E-04 -- 1.0E+00 5.5E-03 6.E-03 1.0E-03 1.E-03
D RM 2 West Arsenic, inorganic 1.4E-01 mg/kg 1.5E+00 1.5E-05 2.E-05 2.7E-06 4.E-06 3.0E-04 3.5E-05 1.E-01 6.4E-06 2.E-02
D RM 2 West Cadmium 9.0E-02 mg/kg -- 9.9E-06 -- 1.8E-06 -- 1.0E-03 2.3E-05 2.E-02 4.2E-06 4.E-03
D RM 2 West Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
D RM 2 West Copper 9.0E+00 mg/kg -- 1.0E-03 -- 1.8E-04 -- 4.0E-02 2.3E-03 6.E-02 4.3E-04 1.E-02
D RM 2 West Lead 3.3E-02 mg/kg NL 3.6E-06 -- 6.7E-07 -- NL 8.5E-06 -- 1.6E-06 --
D RM 2 West Manganese 4.3E+00 mg/kg -- 4.7E-04 -- 8.6E-05 -- 1.4E-01 1.1E-03 8.E-03 2.0E-04 1.E-03
D RM 2 West Mercury 2.2E-02 mg/kg -- 2.5E-06 -- 4.5E-07 -- 1.0E-04 5.7E-06 6.E-02 1.1E-06 1.E-02
D RM 2 West Nickel 1.8E-01 mg/kg -- 2.0E-05 -- 3.6E-06 -- 2.0E-02 4.6E-05 2.E-03 8.4E-06 4.E-04
D RM 2 West Selenium 1.5E-01 mg/kg -- 1.7E-05 -- 3.0E-06 -- 5.0E-03 3.9E-05 8.E-03 7.1E-06 1.E-03
D RM 2 West Silver 2.5E-02 mg/kg -- 2.8E-06 -- 5.1E-07 -- 5.0E-03 6.5E-06 1.E-03 1.2E-06 2.E-04
D RM 2 West Thallium 2.7E-03 mg/kg -- 3.0E-07 -- 5.5E-08 -- 6.6E-05 6.9E-07 1.E-02 1.3E-07 2.E-03
D RM 2 West Zinc 2.2E+01 mg/kg -- 2.5E-03 -- 4.5E-04 -- 3.0E-01 5.8E-03 2.E-02 1.1E-03 4.E-03
D RM 2 West Butyltins
D RM 2 West Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
D RM 2 West PAHs
D RM 2 West 1-Methylnaphthalene 1.0E+00 ug/kg 2.9E-02 1.1E-07 3.E-09 2.0E-08 6.E-10 7.0E-02 2.6E-07 4.E-06 4.7E-08 7.E-07
D RM 2 West 2-Methylnaphthalene 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 4.0E-03 4.1E-07 1.E-04 7.5E-08 2.E-05
D RM 2 West Acenaphthene 4.8E+00 ug/kg -- 5.3E-07 -- 9.7E-08 -- 6.0E-02 1.2E-06 2.E-05 2.3E-07 4.E-06
D RM 2 West Acenaphthylene 6.2E-01 ug/kg -- 6.8E-08 -- 1.3E-08 -- 6.0E-02 1.6E-07 3.E-06 2.9E-08 5.E-07
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

D RM 2 West Anthracene 4.4E+00 ug/kg -- 4.8E-07 -- 8.9E-08 -- 3.0E-01 1.1E-06 4.E-06 2.1E-07 7.E-07
D RM 2 West Benzo(a)anthracene 8.2E+00 ug/kg 7.3E-01 9.0E-07 7.E-07 1.7E-07 1.E-07 -- 2.1E-06 -- 3.9E-07 --
D RM 2 West Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
D RM 2 West Benzo(b)fluoranthene 1.8E+00 ug/kg 7.3E-01 2.0E-07 1.E-07 3.6E-08 3.E-08 -- 4.6E-07 -- 8.5E-08 --
D RM 2 West Benzo(e)pyrene 4.6E+00 ug/kg -- 5.1E-07 -- 9.3E-08 -- 3.0E-02 1.2E-06 4.E-05 2.2E-07 7.E-06
D RM 2 West Benzo(g,h,i)perylene 8.6E-01 ug/kg -- 9.5E-08 -- 1.7E-08 -- 3.0E-02 2.2E-07 7.E-06 4.1E-08 1.E-06
D RM 2 West Chrysene 1.6E+01 ug/kg 7.3E-03 1.8E-06 1.E-08 3.2E-07 2.E-09 -- 4.1E-06 -- 7.5E-07 --
D RM 2 West Dibenzothiophene 2.1E+00 ug/kg -- 2.3E-07 -- 4.2E-08 -- 4.0E-02 5.4E-07 1.E-05 9.9E-08 2.E-06
D RM 2 West Fluoranthene 8.4E+01 ug/kg -- 9.3E-06 -- 1.7E-06 -- 4.0E-02 2.2E-05 5.E-04 4.0E-06 1.E-04
D RM 2 West Fluorene 4.7E+00 ug/kg -- 5.2E-07 -- 9.5E-08 -- 4.0E-02 1.2E-06 3.E-05 2.2E-07 6.E-06
D RM 2 West Indeno(1,2,3-cd)pyrene 3.0E-01 ug/kg 7.3E-01 3.3E-08 2.E-08 6.1E-09 4.E-09 -- 7.7E-08 -- 1.4E-08 --
D RM 2 West Perylene 9.1E-01 ug/kg -- 1.0E-07 -- 1.8E-08 -- 3.0E-02 2.3E-07 8.E-06 4.3E-08 1.E-06
D RM 2 West Phenanthrene 2.5E+01 ug/kg -- 2.8E-06 -- 5.1E-07 -- 3.0E-02 6.4E-06 2.E-04 1.2E-06 4.E-05
D RM 2 West Pyrene 6.8E+01 ug/kg -- 7.5E-06 -- 1.4E-06 -- 3.0E-02 1.7E-05 6.E-04 3.2E-06 1.E-04
D RM 2 West Total Carcinogenic PAHs -- ug/kg -- -- 8.E-07 -- 2.E-07 -- -- -- -- --
D RM 2 West Semivolatile Organic Compounds
D RM 2 West Benzoic acid 3.2E+03 ug/kg -- 3.5E-04 -- 6.5E-05 -- 4.0E+00 8.2E-04 2.E-04 1.5E-04 4.E-05
D RM 2 West Dibenzofuran 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 4.0E-02 3.3E-07 8.E-06 6.1E-08 2.E-06
D RM 2 West Hexachlorobenzene 5.5E-01 ug/kg 1.6E+00 6.1E-08 1.E-07 1.1E-08 2.E-08 8.0E-04 1.4E-07 2.E-04 2.6E-08 3.E-05
D RM 2 West Hexachlorobutadiene 9.8E-03 ug/kg 7.8E-02 1.1E-09 8.E-11 2.0E-10 2.E-11 1.0E-03 2.5E-09 3.E-06 4.6E-10 5.E-07
D RM 2 West Nitrobenzene 6.0E+01 ug/kg -- 6.6E-06 -- 1.2E-06 -- 2.0E-03 1.5E-05 8.E-03 2.8E-06 1.E-03
D RM 2 West Phenols
D RM 2 West 2-Methylphenol 9.7E+00 ug/kg -- 1.1E-06 -- 2.0E-07 -- 5.0E-02 2.5E-06 5.E-05 4.6E-07 9.E-06
D RM 2 West Polychlorinated Biphenyls
D RM 2 West Total PCB Congeners 8.3E+04 pg/g NA 9.1E-06 -- 1.7E-06 -- NA 2.1E-05 -- 3.9E-06 --
D RM 2 West Total PCBs, Adjusted 7.7E+04 pg/g 2.0E+00 8.5E-06 2.E-05 1.6E-06 3.E-06 2.0E-05 2.0E-05 1.E+00 3.6E-06 2.E-01
D RM 2 West Dioxin/Furan
D RM 2 West Total Dioxin/Furan TEQ 3.7E-01 pg/g 1.3E+05 4.1E-11 5.E-06 7.5E-12 1.E-06 1.0E-09 9.6E-11 1.E-01 1.8E-11 2.E-02
D RM 2 West Total PCB TEQ 8.6E-01 pg/g 1.3E+05 9.4E-11 1.E-05 1.7E-11 2.E-06 1.0E-09 2.2E-10 2.E-01 4.0E-11 4.E-02
D RM 2 West Total TEQ -- pg/g -- -- 2.E-05 -- 3.E-06 -- -- 3.E-01 -- 6.E-02
D RM 2 West Pesticides
D RM 2 West Aldrin 2.8E-01 ug/kg 1.7E+01 3.1E-08 5.E-07 5.6E-09 1.E-07 3.0E-05 7.1E-08 2.E-03 1.3E-08 4.E-04
D RM 2 West Dieldrin 5.9E-01 ug/kg 1.6E+01 6.5E-08 1.E-06 1.2E-08 2.E-07 5.0E-05 1.5E-07 3.E-03 2.8E-08 6.E-04
D RM 2 West gamma-Hexachlorocyclohexane 3.3E-02 ug/kg 1.1E+00 3.6E-09 4.E-09 6.6E-10 7.E-10 3.0E-04 8.4E-09 3.E-05 1.5E-09 5.E-06
D RM 2 West Heptachlor epoxide 4.5E-02 ug/kg 9.1E+00 5.0E-09 5.E-08 9.1E-10 8.E-09 1.3E-05 1.2E-08 9.E-04 2.1E-09 2.E-04
D RM 2 West Total Chlordanes 3.1E+00 ug/kg 3.5E-01 3.4E-07 1.E-07 6.3E-08 2.E-08 5.0E-04 8.0E-07 2.E-03 1.5E-07 3.E-04
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

D RM 2 West Total DDD 1.1E+01 ug/kg 2.4E-01 1.2E-06 3.E-07 2.2E-07 5.E-08 5.0E-04 2.8E-06 6.E-03 5.1E-07 1.E-03
D RM 2 West Total DDE 1.5E+01 ug/kg 3.4E-01 1.7E-06 6.E-07 3.1E-07 1.E-07 5.0E-04 3.9E-06 8.E-03 7.2E-07 1.E-03
D RM 2 West Total DDT 1.7E+00 ug/kg 3.4E-01 1.9E-07 6.E-08 3.4E-08 1.E-08 5.0E-04 4.4E-07 9.E-04 8.0E-08 2.E-04
D RM 2 West Total Endosulfan 5.1E-01 ug/kg -- 5.7E-08 -- 1.0E-08 -- 6.0E-03 1.3E-07 2.E-05 2.4E-08 4.E-06

Exposure Point Total 6.E-05 1.E-05
D RM 10 West Metals
D RM 10 West Aluminum 4.7E+01 mg/kg -- 5.2E-03 -- 9.6E-04 -- 1.0E+00 1.2E-02 1.E-02 2.2E-03 2.E-03
D RM 10 West Arsenic, inorganic 8.0E-02 mg/kg 1.5E+00 8.8E-06 1.E-05 1.6E-06 2.E-06 3.0E-04 2.1E-05 7.E-02 3.8E-06 1.E-02
D RM 10 West Cadmium 5.2E-02 mg/kg -- 5.7E-06 -- 1.1E-06 -- 1.0E-03 1.3E-05 1.E-02 2.5E-06 2.E-03
D RM 10 West Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
D RM 10 West Copper 6.9E+00 mg/kg -- 7.5E-04 -- 1.4E-04 -- 4.0E-02 1.8E-03 4.E-02 3.2E-04 8.E-03
D RM 10 West Lead 5.8E-02 mg/kg NL 6.4E-06 -- 1.2E-06 -- NL 1.5E-05 -- 2.7E-06 --
D RM 10 West Manganese 5.1E+00 mg/kg -- 5.6E-04 -- 1.0E-04 -- 1.4E-01 1.3E-03 9.E-03 2.4E-04 2.E-03
D RM 10 West Mercury NA mg/kg -- NA NA NA NA 1.0E-04 NA NA NA NA
D RM 10 West Nickel 2.0E-01 mg/kg -- 2.2E-05 -- 4.1E-06 -- 2.0E-02 5.2E-05 3.E-03 9.6E-06 5.E-04
D RM 10 West Selenium 1.8E-01 mg/kg -- 2.0E-05 -- 3.6E-06 -- 5.0E-03 4.6E-05 9.E-03 8.5E-06 2.E-03
D RM 10 West Silver 5.6E-02 mg/kg -- 6.2E-06 -- 1.1E-06 -- 5.0E-03 1.4E-05 3.E-03 2.6E-06 5.E-04
D RM 10 West Thallium 1.0E-03 mg/kg -- 1.1E-07 -- 2.0E-08 -- 6.6E-05 2.6E-07 4.E-03 4.7E-08 7.E-04
D RM 10 West Zinc 2.8E+01 mg/kg -- 3.1E-03 -- 5.6E-04 -- 3.0E-01 7.2E-03 2.E-02 1.3E-03 4.E-03
D RM 10 West Butyltins
D RM 10 West Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
D RM 10 West PAHs
D RM 10 West 1-Methylnaphthalene 7.7E-01 ug/kg 2.9E-02 8.5E-08 2.E-09 1.6E-08 5.E-10 7.0E-02 2.0E-07 3.E-06 3.6E-08 5.E-07
D RM 10 West 2-Methylnaphthalene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 4.0E-03 3.1E-07 8.E-05 5.7E-08 1.E-05
D RM 10 West Acenaphthene 4.3E-01 ug/kg -- 4.7E-08 -- 8.7E-09 -- 6.0E-02 1.1E-07 2.E-06 2.0E-08 3.E-07
D RM 10 West Acenaphthylene 1.7E-01 ug/kg -- 1.9E-08 -- 3.4E-09 -- 6.0E-02 4.4E-08 7.E-07 8.0E-09 1.E-07
D RM 10 West Anthracene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-01 3.1E-07 1.E-06 5.7E-08 2.E-07
D RM 10 West Benzo(a)anthracene 2.9E+00 ug/kg 7.3E-01 3.2E-07 2.E-07 5.9E-08 4.E-08 -- 7.5E-07 -- 1.4E-07 --
D RM 10 West Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
D RM 10 West Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
D RM 10 West Benzo(e)pyrene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-02 3.3E-07 1.E-05 6.1E-08 2.E-06
D RM 10 West Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 10 West Chrysene 4.2E+00 ug/kg 7.3E-03 4.6E-07 3.E-09 8.5E-08 6.E-10 -- 1.1E-06 -- 2.0E-07 --
D RM 10 West Dibenzothiophene 3.4E-01 ug/kg -- 3.7E-08 -- 6.9E-09 -- 4.0E-02 8.7E-08 2.E-06 1.6E-08 4.E-07
D RM 10 West Fluoranthene 8.4E+00 ug/kg -- 9.3E-07 -- 1.7E-07 -- 4.0E-02 2.2E-06 5.E-05 4.0E-07 1.E-05
D RM 10 West Fluorene 8.0E-01 ug/kg -- 8.8E-08 -- 1.6E-08 -- 4.0E-02 2.1E-07 5.E-06 3.8E-08 9.E-07
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

D RM 10 West Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
D RM 10 West Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 10 West Phenanthrene 4.2E+00 ug/kg -- 4.6E-07 -- 8.5E-08 -- 3.0E-02 1.1E-06 4.E-05 2.0E-07 7.E-06
D RM 10 West Pyrene 6.9E+00 ug/kg -- 7.6E-07 -- 1.4E-07 -- 3.0E-02 1.8E-06 6.E-05 3.3E-07 1.E-05
D RM 10 West Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 4.E-08 -- -- -- -- --
D RM 10 West Semivolatile Organic Compounds
D RM 10 West Benzoic acid NA ug/kg -- NA NA NA NA 4.0E+00 NA NA NA NA
D RM 10 West Dibenzofuran 5.7E-01 ug/kg -- 6.3E-08 -- 1.2E-08 -- 4.0E-02 1.5E-07 4.E-06 2.7E-08 7.E-07
D RM 10 West Hexachlorobenzene 6.6E-01 ug/kg 1.6E+00 7.3E-08 1.E-07 1.3E-08 2.E-08 8.0E-04 1.7E-07 2.E-04 3.1E-08 4.E-05
D RM 10 West Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
D RM 10 West Nitrobenzene NA ug/kg -- NA NA NA NA 2.0E-03 NA NA NA NA
D RM 10 West Phenols
D RM 10 West 2-Methylphenol NA ug/kg -- NA NA NA NA 5.0E-02 NA NA NA NA
D RM 10 West Polychlorinated Biphenyls
D RM 10 West Total PCB Congeners 1.5E+05 pg/g NA 1.7E-05 -- 3.1E-06 -- NA 4.0E-05 -- 7.3E-06 --
D RM 10 West Total PCBs, Adjusted 1.4E+05 pg/g 2.0E+00 1.6E-05 3.E-05 2.9E-06 6.E-06 2.0E-05 3.7E-05 2.E+00 6.7E-06 3.E-01
D RM 10 West Dioxin/Furan
D RM 10 West Total Dioxin/Furan TEQ 3.1E-01 pg/g 1.3E+05 3.4E-11 4.E-06 6.2E-12 8.E-07 1.0E-09 7.9E-11 8.E-02 1.4E-11 1.E-02
D RM 10 West Total PCB TEQ 7.1E-01 pg/g 1.3E+05 7.8E-11 1.E-05 1.4E-11 2.E-06 1.0E-09 1.8E-10 2.E-01 3.3E-11 3.E-02
D RM 10 West Total TEQ -- pg/g -- -- 1.E-05 -- 3.E-06 -- -- 3.E-01 -- 5.E-02
D RM 10 West Pesticides
D RM 10 West Aldrin 1.7E-01 ug/kg 1.7E+01 1.9E-08 3.E-07 3.5E-09 6.E-08 3.0E-05 4.4E-08 1.E-03 8.2E-09 3.E-04
D RM 10 West Dieldrin 5.9E-01 ug/kg 1.6E+01 6.5E-08 1.E-06 1.2E-08 2.E-07 5.0E-05 1.5E-07 3.E-03 2.8E-08 6.E-04
D RM 10 West gamma-Hexachlorocyclohexane 3.7E-02 ug/kg 1.1E+00 4.0E-09 4.E-09 7.4E-10 8.E-10 3.0E-04 9.4E-09 3.E-05 1.7E-09 6.E-06
D RM 10 West Heptachlor epoxide 3.5E-02 ug/kg 9.1E+00 3.9E-09 4.E-08 7.1E-10 6.E-09 1.3E-05 9.0E-09 7.E-04 1.7E-09 1.E-04
D RM 10 West Total Chlordanes 2.5E+00 ug/kg 3.5E-01 2.7E-07 1.E-07 5.0E-08 2.E-08 5.0E-04 6.3E-07 1.E-03 1.2E-07 2.E-04
D RM 10 West Total DDD 2.5E+00 ug/kg 2.4E-01 2.8E-07 7.E-08 5.1E-08 1.E-08 5.0E-04 6.5E-07 1.E-03 1.2E-07 2.E-04
D RM 10 West Total DDE 8.2E+00 ug/kg 3.4E-01 9.0E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 2.1E-06 4.E-03 3.9E-07 8.E-04
D RM 10 West Total DDT 7.3E-01 ug/kg 3.4E-01 8.1E-08 3.E-08 1.5E-08 5.E-09 5.0E-04 1.9E-07 4.E-04 3.5E-08 7.E-05
D RM 10 West Total Endosulfan 3.4E-01 ug/kg -- 3.8E-08 -- 7.0E-09 -- 6.0E-03 8.8E-08 1.E-05 1.6E-08 3.E-06

Exposure Point Total 6.E-05 1.E-05
D RM 11 East Metals
D RM 11 East Aluminum 3.2E+01 mg/kg -- 3.6E-03 -- 6.5E-04 -- 1.0E+00 8.3E-03 8.E-03 1.5E-03 2.E-03
D RM 11 East Arsenic, inorganic 8.2E-02 mg/kg 1.5E+00 9.0E-06 1.E-05 1.7E-06 2.E-06 3.0E-04 2.1E-05 7.E-02 3.9E-06 1.E-02
D RM 11 East Cadmium 1.0E-01 mg/kg -- 1.1E-05 -- 2.0E-06 -- 1.0E-03 2.6E-05 3.E-02 4.8E-06 5.E-03
D RM 11 East Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

D RM 11 East Copper 7.1E+00 mg/kg -- 7.8E-04 -- 1.4E-04 -- 4.0E-02 1.8E-03 5.E-02 3.3E-04 8.E-03
D RM 11 East Lead 5.4E-02 mg/kg NL 6.0E-06 -- 1.1E-06 -- NL 1.4E-05 -- 2.5E-06 --
D RM 11 East Manganese 4.5E+00 mg/kg -- 4.9E-04 -- 9.1E-05 -- 1.4E-01 1.2E-03 8.E-03 2.1E-04 2.E-03
D RM 11 East Mercury 2.0E-02 mg/kg -- 2.1E-06 -- 3.9E-07 -- 1.0E-04 5.0E-06 5.E-02 9.2E-07 9.E-03
D RM 11 East Nickel 2.0E-01 mg/kg -- 2.1E-05 -- 3.9E-06 -- 2.0E-02 5.0E-05 3.E-03 9.2E-06 5.E-04
D RM 11 East Selenium 1.2E-01 mg/kg -- 1.3E-05 -- 2.4E-06 -- 5.0E-03 3.1E-05 6.E-03 5.7E-06 1.E-03
D RM 11 East Silver 6.2E-02 mg/kg -- 6.8E-06 -- 1.3E-06 -- 5.0E-03 1.6E-05 3.E-03 2.9E-06 6.E-04
D RM 11 East Thallium 6.0E-04 mg/kg -- 6.6E-08 -- 1.2E-08 -- 6.6E-05 1.5E-07 2.E-03 2.8E-08 4.E-04
D RM 11 East Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.9E-04 -- 3.0E-01 5.0E-03 2.E-02 9.1E-04 3.E-03
D RM 11 East Butyltins
D RM 11 East Butyltin ion 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 3.0E-04 3.9E-07 1.E-03 7.1E-08 2.E-04
D RM 11 East PAHs
D RM 11 East 1-Methylnaphthalene ND ug/kg 2.9E-02 ND ND ND ND 7.0E-02 ND ND ND ND
D RM 11 East 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
D RM 11 East Acenaphthene 3.6E-01 ug/kg -- 4.0E-08 -- 7.3E-09 -- 6.0E-02 9.3E-08 2.E-06 1.7E-08 3.E-07
D RM 11 East Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
D RM 11 East Anthracene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-01 3.3E-07 1.E-06 6.1E-08 2.E-07
D RM 11 East Benzo(a)anthracene 1.6E+00 ug/kg 7.3E-01 1.8E-07 1.E-07 3.2E-08 2.E-08 -- 4.1E-07 -- 7.5E-08 --
D RM 11 East Benzo(a)pyrene 4.3E-01 ug/kg 7.3E+00 4.7E-08 3.E-07 8.7E-09 6.E-08 -- 1.1E-07 -- 2.0E-08 --
D RM 11 East Benzo(b)fluoranthene 9.7E-01 ug/kg 7.3E-01 1.1E-07 8.E-08 2.0E-08 1.E-08 -- 2.5E-07 -- 4.6E-08 --
D RM 11 East Benzo(e)pyrene 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-02 3.3E-07 1.E-05 6.1E-08 2.E-06
D RM 11 East Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 11 East Chrysene 3.7E+00 ug/kg 7.3E-03 4.1E-07 3.E-09 7.5E-08 5.E-10 -- 9.5E-07 -- 1.7E-07 --
D RM 11 East Dibenzothiophene 3.6E-01 ug/kg -- 4.0E-08 -- 7.3E-09 -- 4.0E-02 9.3E-08 2.E-06 1.7E-08 4.E-07
D RM 11 East Fluoranthene 9.9E+00 ug/kg -- 1.1E-06 -- 2.0E-07 -- 4.0E-02 2.5E-06 6.E-05 4.7E-07 1.E-05
D RM 11 East Fluorene 8.2E-01 ug/kg -- 9.0E-08 -- 1.7E-08 -- 4.0E-02 2.1E-07 5.E-06 3.9E-08 1.E-06
D RM 11 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
D RM 11 East Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 11 East Phenanthrene 4.2E+00 ug/kg -- 4.6E-07 -- 8.5E-08 -- 3.0E-02 1.1E-06 4.E-05 2.0E-07 7.E-06
D RM 11 East Pyrene 7.0E+00 ug/kg -- 7.7E-07 -- 1.4E-07 -- 3.0E-02 1.8E-06 6.E-05 3.3E-07 1.E-05
D RM 11 East Total Carcinogenic PAHs -- ug/kg -- -- 6.E-07 -- 1.E-07 -- -- -- -- --
D RM 11 East Semivolatile Organic Compounds
D RM 11 East Benzoic acid 1.9E+03 ug/kg -- 2.1E-04 -- 3.8E-05 -- 4.0E+00 4.9E-04 1.E-04 9.0E-05 2.E-05
D RM 11 East Dibenzofuran 4.3E-01 ug/kg -- 4.7E-08 -- 8.7E-09 -- 4.0E-02 1.1E-07 3.E-06 2.0E-08 5.E-07
D RM 11 East Hexachlorobenzene 4.3E-01 ug/kg 1.6E+00 4.7E-08 8.E-08 8.6E-09 1.E-08 8.0E-04 1.1E-07 1.E-04 2.0E-08 3.E-05
D RM 11 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

D RM 11 East Nitrobenzene 8.6E+01 ug/kg -- 9.5E-06 -- 1.7E-06 -- 2.0E-03 2.2E-05 1.E-02 4.1E-06 2.E-03
D RM 11 East Phenols
D RM 11 East 2-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-02 ND ND ND ND
D RM 11 East Polychlorinated Biphenyls
D RM 11 East Total PCB Congeners 4.8E+05 pg/g NA 5.3E-05 -- 9.7E-06 -- NA 1.2E-04 -- 2.3E-05 --
D RM 11 East Total PCBs, Adjusted 4.7E+05 pg/g 2.0E+00 5.2E-05 1.E-04 9.5E-06 2.E-05 2.0E-05 1.2E-04 6.E+00 2.2E-05 1.E+00
D RM 11 East Dioxin/Furan
D RM 11 East Total Dioxin/Furan TEQ 2.0E-01 pg/g 1.3E+05 2.2E-11 3.E-06 4.1E-12 5.E-07 1.0E-09 5.2E-11 5.E-02 9.5E-12 9.E-03
D RM 11 East Total PCB TEQ 6.5E-01 pg/g 1.3E+05 7.1E-11 9.E-06 1.3E-11 2.E-06 1.0E-09 1.7E-10 2.E-01 3.1E-11 3.E-02
D RM 11 East Total TEQ -- pg/g -- -- 1.E-05 -- 2.E-06 -- -- 2.E-01 -- 4.E-02
D RM 11 East Pesticides
D RM 11 East Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
D RM 11 East Dieldrin 3.4E-01 ug/kg 1.6E+01 3.7E-08 6.E-07 6.8E-09 1.E-07 5.0E-05 8.7E-08 2.E-03 1.6E-08 3.E-04
D RM 11 East gamma-Hexachlorocyclohexane ND ug/kg 1.1E+00 ND ND ND ND 3.0E-04 ND ND ND ND
D RM 11 East Heptachlor epoxide 2.5E-02 ug/kg 9.1E+00 2.8E-09 3.E-08 5.1E-10 5.E-09 1.3E-05 6.4E-09 5.E-04 1.2E-09 9.E-05
D RM 11 East Total Chlordanes 1.4E+00 ug/kg 3.5E-01 1.5E-07 5.E-08 2.8E-08 1.E-08 5.0E-04 3.5E-07 7.E-04 6.4E-08 1.E-04
D RM 11 East Total DDD 1.3E+00 ug/kg 2.4E-01 1.4E-07 3.E-08 2.6E-08 6.E-09 5.0E-04 3.3E-07 7.E-04 6.0E-08 1.E-04
D RM 11 East Total DDE 4.1E+00 ug/kg 3.4E-01 4.6E-07 2.E-07 8.4E-08 3.E-08 5.0E-04 1.1E-06 2.E-03 2.0E-07 4.E-04
D RM 11 East Total DDT 6.3E-01 ug/kg 3.4E-01 7.0E-08 2.E-08 1.3E-08 4.E-09 5.0E-04 1.6E-07 3.E-04 3.0E-08 6.E-05
D RM 11 East Total Endosulfan 3.6E-01 ug/kg -- 4.0E-08 -- 7.3E-09 -- 6.0E-03 9.2E-08 2.E-05 1.7E-08 3.E-06

Exposure Point Total 1.E-04 2.E-05
D RM 12 East Metals
D RM 12 East Aluminum 6.2E+01 mg/kg -- 6.8E-03 -- 1.2E-03 -- 1.0E+00 1.6E-02 2.E-02 2.9E-03 3.E-03
D RM 12 East Arsenic, inorganic 7.6E-02 mg/kg 1.5E+00 8.4E-06 1.E-05 1.5E-06 2.E-06 3.0E-04 2.0E-05 7.E-02 3.6E-06 1.E-02
D RM 12 East Cadmium 5.8E-02 mg/kg -- 6.4E-06 -- 1.2E-06 -- 1.0E-03 1.5E-05 1.E-02 2.7E-06 3.E-03
D RM 12 East Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
D RM 12 East Copper 7.6E+00 mg/kg -- 8.4E-04 -- 1.5E-04 -- 4.0E-02 2.0E-03 5.E-02 3.6E-04 9.E-03
D RM 12 East Lead 1.1E-01 mg/kg NL 1.3E-05 -- 2.3E-06 -- NL 2.9E-05 -- 5.4E-06 --
D RM 12 East Manganese 5.0E+00 mg/kg -- 5.5E-04 -- 1.0E-04 -- 1.4E-01 1.3E-03 9.E-03 2.4E-04 2.E-03
D RM 12 East Mercury 2.2E-02 mg/kg -- 2.5E-06 -- 4.5E-07 -- 1.0E-04 5.7E-06 6.E-02 1.1E-06 1.E-02
D RM 12 East Nickel 1.9E-01 mg/kg -- 2.1E-05 -- 3.9E-06 -- 2.0E-02 5.0E-05 2.E-03 9.1E-06 5.E-04
D RM 12 East Selenium 1.2E-01 mg/kg -- 1.3E-05 -- 2.4E-06 -- 5.0E-03 3.1E-05 6.E-03 5.7E-06 1.E-03
D RM 12 East Silver 7.5E-02 mg/kg -- 8.3E-06 -- 1.5E-06 -- 5.0E-03 1.9E-05 4.E-03 3.5E-06 7.E-04
D RM 12 East Thallium 9.0E-04 mg/kg -- 9.9E-08 -- 1.8E-08 -- 6.6E-05 2.3E-07 4.E-03 4.2E-08 6.E-04
D RM 12 East Zinc 2.4E+01 mg/kg -- 2.6E-03 -- 4.8E-04 -- 3.0E-01 6.1E-03 2.E-02 1.1E-03 4.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 60 of 64



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

D RM 12 East Butyltins
D RM 12 East Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
D RM 12 East PAHs
D RM 12 East 1-Methylnaphthalene ND ug/kg 2.9E-02 ND ND ND ND 7.0E-02 ND ND ND ND
D RM 12 East 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
D RM 12 East Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
D RM 12 East Acenaphthylene 2.3E-01 ug/kg -- 2.5E-08 -- 4.6E-09 -- 6.0E-02 5.9E-08 1.E-06 1.1E-08 2.E-07
D RM 12 East Anthracene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-01 3.1E-07 1.E-06 5.7E-08 2.E-07
D RM 12 East Benzo(a)anthracene 1.7E+00 ug/kg 7.3E-01 1.9E-07 1.E-07 3.4E-08 3.E-08 -- 4.4E-07 -- 8.0E-08 --
D RM 12 East Benzo(a)pyrene 3.1E-01 ug/kg 7.3E+00 3.4E-08 2.E-07 6.3E-09 5.E-08 -- 8.0E-08 -- 1.5E-08 --
D RM 12 East Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
D RM 12 East Benzo(e)pyrene 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 3.0E-02 4.1E-07 1.E-05 7.5E-08 3.E-06
D RM 12 East Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 12 East Chrysene 4.2E+00 ug/kg 7.3E-03 4.6E-07 3.E-09 8.5E-08 6.E-10 -- 1.1E-06 -- 2.0E-07 --
D RM 12 East Dibenzothiophene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
D RM 12 East Fluoranthene 5.9E+00 ug/kg -- 6.5E-07 -- 1.2E-07 -- 4.0E-02 1.5E-06 4.E-05 2.8E-07 7.E-06
D RM 12 East Fluorene 6.0E-01 ug/kg -- 6.6E-08 -- 1.2E-08 -- 4.0E-02 1.5E-07 4.E-06 2.8E-08 7.E-07
D RM 12 East Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
D RM 12 East Perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
D RM 12 East Phenanthrene 2.6E+00 ug/kg -- 2.9E-07 -- 5.3E-08 -- 3.0E-02 6.7E-07 2.E-05 1.2E-07 4.E-06
D RM 12 East Pyrene 5.9E+00 ug/kg -- 6.5E-07 -- 1.2E-07 -- 3.0E-02 1.5E-06 5.E-05 2.8E-07 9.E-06
D RM 12 East Total Carcinogenic PAHs -- ug/kg -- -- 4.E-07 -- 7.E-08 -- -- -- -- --
D RM 12 East Semivolatile Organic Compounds
D RM 12 East Benzoic acid 2.7E+03 ug/kg -- 3.0E-04 -- 5.5E-05 -- 4.0E+00 6.9E-04 2.E-04 1.3E-04 3.E-05
D RM 12 East Dibenzofuran 4.6E-01 ug/kg -- 5.1E-08 -- 9.3E-09 -- 4.0E-02 1.2E-07 3.E-06 2.2E-08 5.E-07
D RM 12 East Hexachlorobenzene 5.5E-01 ug/kg 1.6E+00 6.0E-08 1.E-07 1.1E-08 2.E-08 8.0E-04 1.4E-07 2.E-04 2.6E-08 3.E-05
D RM 12 East Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
D RM 12 East Nitrobenzene 9.6E+01 ug/kg -- 1.1E-05 -- 1.9E-06 -- 2.0E-03 2.5E-05 1.E-02 4.5E-06 2.E-03
D RM 12 East Phenols
D RM 12 East 2-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-02 ND ND ND ND
D RM 12 East Polychlorinated Biphenyls
D RM 12 East Total PCB Congeners 8.7E+04 pg/g NA 9.6E-06 -- 1.8E-06 -- NA 2.2E-05 -- 4.1E-06 --
D RM 12 East Total PCBs, Adjusted 8.3E+04 pg/g 2.0E+00 9.2E-06 2.E-05 1.7E-06 3.E-06 2.0E-05 2.1E-05 1.E+00 3.9E-06 2.E-01
D RM 12 East Dioxin/Furan
D RM 12 East Total Dioxin/Furan TEQ 2.6E-01 pg/g 1.3E+05 2.8E-11 4.E-06 5.2E-12 7.E-07 1.0E-09 6.6E-11 7.E-02 1.2E-11 1.E-02
D RM 12 East Total PCB TEQ 5.2E-01 pg/g 1.3E+05 5.7E-11 7.E-06 1.1E-11 1.E-06 1.0E-09 1.3E-10 1.E-01 2.5E-11 2.E-02
D RM 12 East Total TEQ -- pg/g -- -- 1.E-05 -- 2.E-06 -- -- 2.E-01 -- 4.E-02
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

D RM 12 East Pesticides
D RM 12 East Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
D RM 12 East Dieldrin 4.3E-01 ug/kg 1.6E+01 4.7E-08 7.E-07 8.6E-09 1.E-07 5.0E-05 1.1E-07 2.E-03 2.0E-08 4.E-04
D RM 12 East gamma-Hexachlorocyclohexane 2.2E-02 ug/kg 1.1E+00 2.5E-09 3.E-09 4.5E-10 5.E-10 3.0E-04 5.8E-09 2.E-05 1.1E-09 4.E-06
D RM 12 East Heptachlor epoxide 3.7E-02 ug/kg 9.1E+00 4.1E-09 4.E-08 7.5E-10 7.E-09 1.3E-05 9.5E-09 7.E-04 1.7E-09 1.E-04
D RM 12 East Total Chlordanes 1.9E+00 ug/kg 3.5E-01 2.1E-07 7.E-08 3.8E-08 1.E-08 5.0E-04 4.9E-07 1.E-03 9.0E-08 2.E-04
D RM 12 East Total DDD 1.5E+00 ug/kg 2.4E-01 1.6E-07 4.E-08 3.0E-08 7.E-09 5.0E-04 3.8E-07 8.E-04 6.9E-08 1.E-04
D RM 12 East Total DDE 4.8E+00 ug/kg 3.4E-01 5.2E-07 2.E-07 9.6E-08 3.E-08 5.0E-04 1.2E-06 2.E-03 2.2E-07 4.E-04
D RM 12 East Total DDT 7.9E-01 ug/kg 3.4E-01 8.7E-08 3.E-08 1.6E-08 5.E-09 5.0E-04 2.0E-07 4.E-04 3.7E-08 7.E-05
D RM 12 East Total Endosulfan 5.0E-01 ug/kg -- 5.5E-08 -- 1.0E-08 -- 6.0E-03 1.3E-07 2.E-05 2.4E-08 4.E-06

Exposure Point Total 4.E-05 8.E-06
D Study Area Wide Metals
D Study Area Wide Aluminum 3.4E+01 mg/kg -- 3.7E-03 -- 6.8E-04 -- 1.0E+00 8.7E-03 9.E-03 1.6E-03 2.E-03
D Study Area Wide Arsenic, inorganic 9.9E-02 mg/kg 1.5E+00 1.1E-05 2.E-05 2.0E-06 3.E-06 3.0E-04 2.5E-05 8.E-02 4.7E-06 2.E-02
D Study Area Wide Cadmium 8.1E-02 mg/kg -- 8.9E-06 -- 1.6E-06 -- 1.0E-03 2.1E-05 2.E-02 3.8E-06 4.E-03
D Study Area Wide Chromium 4.7E-01 mg/kg -- 5.1E-05 -- 9.4E-06 -- 1.5E+00 1.2E-04 8.E-05 2.2E-05 1.E-05
D Study Area Wide Copper 7.6E+00 mg/kg -- 8.4E-04 -- 1.5E-04 -- 4.0E-02 2.0E-03 5.E-02 3.6E-04 9.E-03
D Study Area Wide Lead 4.8E-02 mg/kg NL 5.3E-06 -- 9.8E-07 -- NL 1.2E-05 -- 2.3E-06 --
D Study Area Wide Manganese 4.6E+00 mg/kg -- 5.1E-04 -- 9.3E-05 -- 1.4E-01 1.2E-03 8.E-03 2.2E-04 2.E-03
D Study Area Wide Mercury 2.1E-02 mg/kg -- 2.3E-06 -- 4.2E-07 -- 1.0E-04 5.4E-06 5.E-02 9.9E-07 1.E-02
D Study Area Wide Nickel 1.9E-01 mg/kg -- 2.1E-05 -- 3.9E-06 -- 2.0E-02 5.0E-05 2.E-03 9.1E-06 5.E-04
D Study Area Wide Selenium 1.5E-01 mg/kg -- 1.7E-05 -- 3.0E-06 -- 5.0E-03 3.9E-05 8.E-03 7.1E-06 1.E-03
D Study Area Wide Silver 4.8E-02 mg/kg -- 5.3E-06 -- 9.6E-07 -- 5.0E-03 1.2E-05 2.E-03 2.2E-06 4.E-04
D Study Area Wide Thallium 1.4E-03 mg/kg -- 1.6E-07 -- 2.9E-08 -- 6.6E-05 3.7E-07 6.E-03 6.8E-08 1.E-03
D Study Area Wide Zinc 2.3E+01 mg/kg -- 2.6E-03 -- 4.7E-04 -- 3.0E-01 6.0E-03 2.E-02 1.1E-03 4.E-03
D Study Area Wide Butyltins
D Study Area Wide Butyltin ion 1.5E+00 ug/kg -- 1.7E-07 -- 3.0E-08 -- 3.0E-04 3.9E-07 1.E-03 7.1E-08 2.E-04
D Study Area Wide PAHs
D Study Area Wide 1-Methylnaphthalene 6.9E-01 ug/kg 2.9E-02 7.6E-08 2.E-09 1.4E-08 4.E-10 7.0E-02 1.8E-07 3.E-06 3.3E-08 5.E-07
D Study Area Wide 2-Methylnaphthalene 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 4.0E-03 2.8E-07 7.E-05 5.1E-08 1.E-05
D Study Area Wide Acenaphthene 1.9E+00 ug/kg -- 2.1E-07 -- 3.8E-08 -- 6.0E-02 4.8E-07 8.E-06 8.8E-08 1.E-06
D Study Area Wide Acenaphthylene 2.9E-01 ug/kg -- 3.2E-08 -- 5.8E-09 -- 6.0E-02 7.4E-08 1.E-06 1.4E-08 2.E-07
D Study Area Wide Anthracene 2.3E+00 ug/kg -- 2.5E-07 -- 4.6E-08 -- 3.0E-01 5.9E-07 2.E-06 1.1E-07 4.E-07
D Study Area Wide Benzo(a)anthracene 4.2E+00 ug/kg 7.3E-01 4.7E-07 3.E-07 8.6E-08 6.E-08 -- 1.1E-06 -- 2.0E-07 --
D Study Area Wide Benzo(a)pyrene 2.1E-01 ug/kg 7.3E+00 2.3E-08 2.E-07 4.3E-09 3.E-08 -- 5.4E-08 -- 1.0E-08 --
D Study Area Wide Benzo(b)fluoranthene 1.0E+00 ug/kg 7.3E-01 1.1E-07 8.E-08 2.1E-08 2.E-08 -- 2.6E-07 -- 4.8E-08 --
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TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

D Study Area Wide Benzo(e)pyrene 2.4E+00 ug/kg -- 2.6E-07 -- 4.8E-08 -- 3.0E-02 6.2E-07 2.E-05 1.1E-07 4.E-06
D Study Area Wide Benzo(g,h,i)perylene 4.2E-01 ug/kg -- 4.6E-08 -- 8.5E-09 -- 3.0E-02 1.1E-07 4.E-06 2.0E-08 7.E-07
D Study Area Wide Chrysene 8.0E+00 ug/kg 7.3E-03 8.8E-07 6.E-09 1.6E-07 1.E-09 -- 2.0E-06 -- 3.8E-07 --
D Study Area Wide Dibenzothiophene 9.3E-01 ug/kg -- 1.0E-07 -- 1.9E-08 -- 4.0E-02 2.4E-07 6.E-06 4.4E-08 1.E-06
D Study Area Wide Fluoranthene 3.4E+01 ug/kg -- 3.8E-06 -- 6.9E-07 -- 4.0E-02 8.8E-06 2.E-04 1.6E-06 4.E-05
D Study Area Wide Fluorene 2.1E+00 ug/kg -- 2.3E-07 -- 4.3E-08 -- 4.0E-02 5.4E-07 1.E-05 9.9E-08 2.E-06
D Study Area Wide Indeno(1,2,3-cd)pyrene 1.5E-01 ug/kg 7.3E-01 1.6E-08 1.E-08 3.0E-09 2.E-09 -- 3.8E-08 -- 7.0E-09 --
D Study Area Wide Perylene 3.5E-01 ug/kg -- 3.9E-08 -- 7.1E-09 -- 3.0E-02 9.0E-08 3.E-06 1.7E-08 6.E-07
D Study Area Wide Phenanthrene 1.1E+01 ug/kg -- 1.2E-06 -- 2.2E-07 -- 3.0E-02 2.9E-06 1.E-04 5.2E-07 2.E-05
D Study Area Wide Pyrene 2.7E+01 ug/kg -- 3.0E-06 -- 5.5E-07 -- 3.0E-02 7.0E-06 2.E-04 1.3E-06 4.E-05
D Study Area Wide Total Carcinogenic PAHs -- ug/kg -- -- 6.E-07 -- 1.E-07 -- -- -- -- --
D Study Area Wide Semivolatile Organic Compounds
D Study Area Wide Benzoic acid 2.6E+03 ug/kg -- 2.8E-04 -- 5.2E-05 -- 4.0E+00 6.6E-04 2.E-04 1.2E-04 3.E-05
D Study Area Wide Dibenzofuran 7.7E-01 ug/kg -- 8.4E-08 -- 1.5E-08 -- 4.0E-02 2.0E-07 5.E-06 3.6E-08 9.E-07
D Study Area Wide Hexachlorobenzene 5.5E-01 ug/kg 1.6E+00 6.0E-08 1.E-07 1.1E-08 2.E-08 8.0E-04 1.4E-07 2.E-04 2.6E-08 3.E-05
D Study Area Wide Hexachlorobutadiene 6.1E-03 ug/kg 7.8E-02 6.7E-10 5.E-11 1.2E-10 1.E-11 1.0E-03 1.6E-09 2.E-06 2.9E-10 3.E-07
D Study Area Wide Nitrobenzene 7.3E+01 ug/kg -- 8.0E-06 -- 1.5E-06 -- 2.0E-03 1.9E-05 9.E-03 3.4E-06 2.E-03
D Study Area Wide Phenols
D Study Area Wide 2-Methylphenol 6.9E+00 ug/kg -- 7.6E-07 -- 1.4E-07 -- 5.0E-02 1.8E-06 4.E-05 3.3E-07 7.E-06
D Study Area Wide Polychlorinated Biphenyls
D Study Area Wide Total PCB Congeners 2.4E+05 pg/g NA 2.6E-05 -- 4.8E-06 -- NA 6.1E-05 -- 1.1E-05 --
D Study Area Wide Total PCBs, Adjusted 2.3E+05 pg/g 2.0E+00 2.5E-05 5.E-05 4.6E-06 9.E-06 2.0E-05 5.9E-05 3.E+00 1.1E-05 5.E-01
D Study Area Wide Dioxin/Furan
D Study Area Wide Total Dioxin/Furan TEQ 2.9E-01 pg/g 1.3E+05 3.2E-11 4.E-06 5.9E-12 8.E-07 1.0E-09 7.6E-11 8.E-02 1.4E-11 1.E-02
D Study Area Wide Total PCB TEQ 7.4E-01 pg/g 1.3E+05 8.1E-11 1.E-05 1.5E-11 2.E-06 1.0E-09 1.9E-10 2.E-01 3.5E-11 3.E-02
D Study Area Wide Total TEQ -- pg/g -- -- 1.E-05 -- 3.E-06 -- -- 3.E-01 -- 5.E-02
D Study Area Wide Pesticides
D Study Area Wide Aldrin 1.6E-01 ug/kg 1.7E+01 1.8E-08 3.E-07 3.3E-09 6.E-08 3.0E-05 4.2E-08 1.E-03 7.6E-09 3.E-04
D Study Area Wide Dieldrin 5.1E-01 ug/kg 1.6E+01 5.6E-08 9.E-07 1.0E-08 2.E-07 5.0E-05 1.3E-07 3.E-03 2.4E-08 5.E-04
D Study Area Wide gamma-Hexachlorocyclohexane 2.6E-02 ug/kg 1.1E+00 2.9E-09 3.E-09 5.3E-10 6.E-10 3.0E-04 6.8E-09 2.E-05 1.2E-09 4.E-06
D Study Area Wide Heptachlor epoxide 3.5E-02 ug/kg 9.1E+00 3.9E-09 4.E-08 7.1E-10 6.E-09 1.3E-05 9.0E-09 7.E-04 1.7E-09 1.E-04
D Study Area Wide Total Chlordanes 2.3E+00 ug/kg 3.5E-01 2.5E-07 9.E-08 4.7E-08 2.E-08 5.0E-04 5.9E-07 1.E-03 1.1E-07 2.E-04
D Study Area Wide Total DDD 4.9E+00 ug/kg 2.4E-01 5.4E-07 1.E-07 9.8E-08 2.E-08 5.0E-04 1.3E-06 3.E-03 2.3E-07 5.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 63 of 64



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-171
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Clam Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 18 g/day

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/day

Oral RfD
mg/kg-day

Tissue Type Exposure Point
Ingestion Rate: 3.3 g/day

Oral Cancer 
Slope Factor
(mg/kg-day)-1

EPC Ingestion Rate: 18 g/day

D Study Area Wide Total DDE 9.2E+00 ug/kg 3.4E-01 1.0E-06 3.E-07 1.9E-07 6.E-08 5.0E-04 2.4E-06 5.E-03 4.3E-07 9.E-04
D Study Area Wide Total DDT 1.0E+00 ug/kg 3.4E-01 1.1E-07 4.E-08 2.1E-08 7.E-09 5.0E-04 2.6E-07 5.E-04 4.8E-08 1.E-04
D Study Area Wide Total Endosulfan 4.1E-01 ug/kg -- 4.5E-08 -- 8.2E-09 -- 6.0E-03 1.0E-07 2.E-05 1.9E-08 3.E-06

Exposure Point Total 8.E-05 2.E-05

Notes:
a Chemicals listed are anaytes detected in clam tissue at least once within the study area (RM 1.9-11.8).
b Numbers presented are rounded values.  Sums calculated before rounding.
c Toxicity values for trivalent chromium used to assess total chromium.
d

e Total PCBs, Adjusted equal Total PCB Congeners minus Total dioxin-like PCBs.
f Cumulative risk sums calculated using PCB congener data when available. When congener data not available, PCB Aroclor data were used in sums.

Abbreviations:
-- = Not applicable.
CDI = Chronic Daily Intake.
D = Depurated clam.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
EPC = Exposure Point Concentration.
g/day = grams per day.
LADI = Lifetime Average Daily Intake.
mg/kg = milligrams per kilogram.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
pg/g = picograms per gram.
RfD = Reference Dose.
RM = River mile.
TEQ = Toxic Equivalents.
UD = Undepurated clam.
ug/kg = micrograms per kilogram.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. 
Environmental Protection Agency, Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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UD RM 1 East Metals
UD RM 1 East Aluminum 4.E-03 4.E-03
UD RM 1 East Antimony ND
UD RM 1 East Arsenic, inorganic 2.E-02 2.E-02
UD RM 1 East Cadmium 5.E-03 5.E-03
UD RM 1 East Chromium 2.E-05
UD RM 1 East Copper 1.E-02 1.E-02
UD RM 1 East Lead --
UD RM 1 East Manganese 2.E-03 2.E-03
UD RM 1 East Mercury 6.E-03 6.E-03
UD RM 1 East Nickel 4.E-04 4.E-04
UD RM 1 East Selenium 2.E-03 2.E-03
UD RM 1 East Silver 2.E-04 2.E-04
UD RM 1 East Thallium 2.E-03 2.E-03 2.E-03
UD RM 1 East Zinc 4.E-03 4.E-03
UD RM 1 East Butyltins
UD RM 1 East Butyltin ion 5.E-04 5.E-04
UD RM 1 East Dibutyltin ion 5.E-04 5.E-04
UD RM 1 East Tributyltin ion ND
UD RM 1 East PAHs
UD RM 1 East 1-Methylnaphthalene 6.E-07
UD RM 1 East 2-Methylnaphthalene 1.E-05 1.E-05
UD RM 1 East Acenaphthene 6.E-07 6.E-07
UD RM 1 East Acenaphthylene 2.E-07 2.E-07
UD RM 1 East Anthracene 3.E-07
UD RM 1 East Benzo(a)anthracene --
UD RM 1 East Benzo(a)pyrene --
UD RM 1 East Benzo(b)fluoranthene --
UD RM 1 East Benzo(e)pyrene 5.E-06 5.E-06
UD RM 1 East Benzo(g,h,i)perylene 2.E-06 2.E-06
UD RM 1 East Benzo(k)fluoranthene --
UD RM 1 East Chrysene --
UD RM 1 East Dibenzo(a,h)anthracene --
UD RM 1 East Dibenzothiophene 8.E-07 8.E-07
UD RM 1 East Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 1 of 64



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 1 East Fluorene 2.E-06 2.E-06
UD RM 1 East Indeno(1,2,3-cd)pyrene --
UD RM 1 East Naphthalene ND
UD RM 1 East Perylene 4.E-07 4.E-07
UD RM 1 East Phenanthrene 1.E-05 1.E-05
UD RM 1 East Pyrene 4.E-05 4.E-05
UD RM 1 East Total Carcinogenic PAHs --
UD RM 1 East Phthalates
UD RM 1 East Bis(2-ethylhexyl) phthalate ND
UD RM 1 East Dibutyl phthalate ND
UD RM 1 East Semivolatile Organic Compounds
UD RM 1 East Benzoic acid 3.E-05
UD RM 1 East Benzyl alcohol 2.E-06 2.E-06
UD RM 1 East Bis(2-chloroethoxy) methane ND
UD RM 1 East Dibenzofuran 1.E-06 1.E-06
UD RM 1 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 1 East Hexachlorobutadiene 4.E-07 4.E-07
UD RM 1 East Nitrobenzene 8.E-03 3.E-02
UD RM 1 East Phenols
UD RM 1 East 4-Nitrophenol ND
UD RM 1 East Phenol ND
UD RM 1 East Polychlorinated Biphenyls
UD RM 1 East Total Aroclors NA
UD RM 1 East Total PCB Congeners --
UD RM 1 East Total PCBs, Adjusted 3.E-01 3.E-01
UD RM 1 East Dioxin/Furan
UD RM 1 East Total Dioxin/Furan TEQ 2.E-02 2.E-02
UD RM 1 East Total PCB TEQ 7.E-02 7.E-02
UD RM 1 East Total TEQ 9.E-02 9.E-02
UD RM 1 East Pesticides
UD RM 1 East Aldrin 4.E-04 4.E-04
UD RM 1 East alpha-Hexachlorocyclohexane ND
UD RM 1 East beta-Hexachlorocyclohexane ND
UD RM 1 East Dieldrin 6.E-04 6.E-04
UD RM 1 East Endrin ND
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 1 East Endrin aldehyde ND
UD RM 1 East Endrin ketone ND
UD RM 1 East gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
UD RM 1 East Heptachlor ND
UD RM 1 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 1 East Methoxychlor ND
UD RM 1 East Total Chlordanes 3.E-04 3.E-04
UD RM 1 East Total DDD 1.E-03 1.E-03
UD RM 1 East Total DDE 2.E-03 2.E-03
UD RM 1 East Total DDT 2.E-04 2.E-04
UD RM 1 East Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Totalb 4.E-02 2.E-02 5.E-03 1.E-02 1.E-02 2.E-03 6.E-03 3.E-01 1.E-05 9.E-02
UD RM 2 East Metals
UD RM 2 East Aluminum 2.E-03 2.E-03
UD RM 2 East Antimony 2.E-04 2.E-04
UD RM 2 East Arsenic, inorganic 2.E-02 2.E-02
UD RM 2 East Cadmium 1.E-02 1.E-02
UD RM 2 East Chromium 2.E-05
UD RM 2 East Copper 1.E-02 1.E-02
UD RM 2 East Lead --
UD RM 2 East Manganese NA
UD RM 2 East Mercury 4.E-03 4.E-03
UD RM 2 East Nickel 7.E-04 7.E-04
UD RM 2 East Selenium 2.E-03 2.E-03
UD RM 2 East Silver 5.E-04 5.E-04
UD RM 2 East Thallium NA
UD RM 2 East Zinc 6.E-03 6.E-03
UD RM 2 East Butyltins
UD RM 2 East Butyltin ion 7.E-04 7.E-04
UD RM 2 East Dibutyltin ion 8.E-04 8.E-04
UD RM 2 East Tributyltin ion 1.E-03 1.E-03
UD RM 2 East PAHs
UD RM 2 East 1-Methylnaphthalene NA
UD RM 2 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 2 East Acenaphthene 1.E-06 1.E-06

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 3 of 64



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 East Acenaphthylene 2.E-06 2.E-06
UD RM 2 East Anthracene 1.E-06
UD RM 2 East Benzo(a)anthracene --
UD RM 2 East Benzo(a)pyrene --
UD RM 2 East Benzo(b)fluoranthene --
UD RM 2 East Benzo(e)pyrene NA
UD RM 2 East Benzo(g,h,i)perylene 5.E-06 5.E-06
UD RM 2 East Benzo(k)fluoranthene --
UD RM 2 East Chrysene --
UD RM 2 East Dibenzo(a,h)anthracene ND
UD RM 2 East Dibenzothiophene NA
UD RM 2 East Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
UD RM 2 East Fluorene 3.E-06 3.E-06
UD RM 2 East Indeno(1,2,3-cd)pyrene --
UD RM 2 East Naphthalene ND
UD RM 2 East Perylene NA
UD RM 2 East Phenanthrene 3.E-05 3.E-05
UD RM 2 East Pyrene 2.E-04 2.E-04
UD RM 2 East Total Carcinogenic PAHs --
UD RM 2 East Phthalates
UD RM 2 East Bis(2-ethylhexyl) phthalate ND
UD RM 2 East Dibutyl phthalate ND
UD RM 2 East Semivolatile Organic Compounds
UD RM 2 East Benzoic acid NA
UD RM 2 East Benzyl alcohol 1.E-06 1.E-06
UD RM 2 East Bis(2-chloroethoxy) methane NA
UD RM 2 East Dibenzofuran ND
UD RM 2 East Hexachlorobenzene 4.E-05 4.E-05
UD RM 2 East Hexachlorobutadiene ND
UD RM 2 East Nitrobenzene NA
UD RM 2 East Phenols
UD RM 2 East 4-Nitrophenol NA
UD RM 2 East Phenol ND
UD RM 2 East Polychlorinated Biphenyls
UD RM 2 East Total Aroclors NA
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 East Total PCB Congeners --
UD RM 2 East Total PCBs, Adjusted 7.E-01 7.E-01
UD RM 2 East Dioxin/Furan
UD RM 2 East Total Dioxin/Furan TEQ 3.E-02 3.E-02
UD RM 2 East Total PCB TEQ 2.E-01 2.E-01
UD RM 2 East Total TEQ 2.E-01 2.E-01
UD RM 2 East Pesticides
UD RM 2 East Aldrin 4.E-04 4.E-04
UD RM 2 East alpha-Hexachlorocyclohexane ND
UD RM 2 East beta-Hexachlorocyclohexane ND
UD RM 2 East Dieldrin 9.E-04 9.E-04
UD RM 2 East Endrin 1.E-06 1.E-06
UD RM 2 East Endrin aldehyde ND
UD RM 2 East Endrin ketone ND
UD RM 2 East gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 2 East Heptachlor 1.E-06 1.E-06
UD RM 2 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 2 East Methoxychlor ND
UD RM 2 East Total Chlordanes 3.E-04 3.E-04
UD RM 2 East Total DDD 1.E-03 1.E-03
UD RM 2 East Total DDE 1.E-03 1.E-03
UD RM 2 East Total DDT 2.E-04 2.E-04
UD RM 2 East Total Endosulfan 9.E-06 9.E-06 9.E-06 9.E-06

Exposure Point Total 7.E-03 2.E-02 1.E-02 1.E-02 6.E-03 2.E-03 5.E-03 7.E-01 2.E-05 2.E-01
UD RM 2 West Metals
UD RM 2 West Aluminum 3.E-03 3.E-03
UD RM 2 West Antimony ND
UD RM 2 West Arsenic, inorganic 2.E-02 2.E-02
UD RM 2 West Cadmium 5.E-03 5.E-03
UD RM 2 West Chromium 2.E-05
UD RM 2 West Copper 1.E-02 1.E-02
UD RM 2 West Lead --
UD RM 2 West Manganese 1.E-03 1.E-03
UD RM 2 West Mercury 5.E-03 5.E-03
UD RM 2 West Nickel 6.E-04 6.E-04
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 West Selenium 2.E-03 2.E-03
UD RM 2 West Silver 5.E-04 5.E-04
UD RM 2 West Thallium 1.E-03 1.E-03 1.E-03
UD RM 2 West Zinc 5.E-03 5.E-03
UD RM 2 West Butyltins
UD RM 2 West Butyltin ion 2.E-04 2.E-04
UD RM 2 West Dibutyltin ion 6.E-04 6.E-04
UD RM 2 West Tributyltin ion 7.E-04 7.E-04
UD RM 2 West PAHs
UD RM 2 West 1-Methylnaphthalene 8.E-07
UD RM 2 West 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 2 West Acenaphthene 3.E-06 3.E-06
UD RM 2 West Acenaphthylene 1.E-06 1.E-06
UD RM 2 West Anthracene 3.E-06
UD RM 2 West Benzo(a)anthracene --
UD RM 2 West Benzo(a)pyrene --
UD RM 2 West Benzo(b)fluoranthene --
UD RM 2 West Benzo(e)pyrene 6.E-06 6.E-06
UD RM 2 West Benzo(g,h,i)perylene 1.E-05 1.E-05
UD RM 2 West Benzo(k)fluoranthene --
UD RM 2 West Chrysene --
UD RM 2 West Dibenzo(a,h)anthracene ND
UD RM 2 West Dibenzothiophene 2.E-06 2.E-06
UD RM 2 West Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
UD RM 2 West Fluorene 5.E-06 5.E-06
UD RM 2 West Indeno(1,2,3-cd)pyrene --
UD RM 2 West Naphthalene ND
UD RM 2 West Perylene 9.E-07 9.E-07
UD RM 2 West Phenanthrene 9.E-05 9.E-05
UD RM 2 West Pyrene 2.E-04 2.E-04
UD RM 2 West Total Carcinogenic PAHs --
UD RM 2 West Phthalates
UD RM 2 West Bis(2-ethylhexyl) phthalate ND
UD RM 2 West Dibutyl phthalate ND
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 West Semivolatile Organic Compounds
UD RM 2 West Benzoic acid 2.E-05
UD RM 2 West Benzyl alcohol 1.E-06 1.E-06
UD RM 2 West Bis(2-chloroethoxy) methane ND
UD RM 2 West Dibenzofuran 1.E-06 1.E-06
UD RM 2 West Hexachlorobenzene 4.E-05 4.E-05
UD RM 2 West Hexachlorobutadiene ND
UD RM 2 West Nitrobenzene 7.E-03 3.E-02
UD RM 2 West Phenols
UD RM 2 West 4-Nitrophenol 2.E-04 2.E-04 2.E-04
UD RM 2 West Phenol ND
UD RM 2 West Polychlorinated Biphenyls
UD RM 2 West Total Aroclors NA
UD RM 2 West Total PCB Congeners --
UD RM 2 West Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 2 West Dioxin/Furan
UD RM 2 West Total Dioxin/Furan TEQ 3.E-02 3.E-02
UD RM 2 West Total PCB TEQ 4.E-02 4.E-02
UD RM 2 West Total TEQ 7.E-02 7.E-02
UD RM 2 West Pesticides
UD RM 2 West Aldrin 5.E-04 5.E-04
UD RM 2 West alpha-Hexachlorocyclohexane ND
UD RM 2 West beta-Hexachlorocyclohexane ND
UD RM 2 West Dieldrin 6.E-04 6.E-04
UD RM 2 West Endrin 9.E-07 9.E-07
UD RM 2 West Endrin aldehyde ND
UD RM 2 West Endrin ketone ND
UD RM 2 West gamma-Hexachlorocyclohexane 9.E-06 9.E-06 9.E-06
UD RM 2 West Heptachlor 7.E-07 7.E-07
UD RM 2 West Heptachlor epoxide 2.E-04 2.E-04
UD RM 2 West Methoxychlor ND
UD RM 2 West Total Chlordanes 3.E-04 3.E-04
UD RM 2 West Total DDD 1.E-03 1.E-03
UD RM 2 West Total DDE 2.E-03 2.E-03
UD RM 2 West Total DDT 2.E-04 2.E-04
UD RM 2 West Total Endosulfan 6.E-06 6.E-06 6.E-06 6.E-06

Exposure Point Total 3.E-02 2.E-02 5.E-03 1.E-02 9.E-03 3.E-03 6.E-03 2.E-01 2.E-05 7.E-02
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 East Metals
UD RM 3 East Aluminum 4.E-03 4.E-03
UD RM 3 East Antimony 3.E-04 3.E-04
UD RM 3 East Arsenic, inorganic 2.E-02 2.E-02
UD RM 3 East Cadmium 8.E-03 8.E-03
UD RM 3 East Chromium 3.E-05
UD RM 3 East Copper 1.E-02 1.E-02
UD RM 3 East Lead --
UD RM 3 East Manganese NA
UD RM 3 East Mercury 4.E-03 4.E-03
UD RM 3 East Nickel 7.E-04 7.E-04
UD RM 3 East Selenium 1.E-03 1.E-03
UD RM 3 East Silver 5.E-04 5.E-04
UD RM 3 East Thallium NA
UD RM 3 East Zinc 8.E-03 8.E-03
UD RM 3 East Butyltins
UD RM 3 East Butyltin ion 6.E-04 6.E-04
UD RM 3 East Dibutyltin ion 8.E-03 8.E-03
UD RM 3 East Tributyltin ion 1.E-02 1.E-02
UD RM 3 East PAHs
UD RM 3 East 1-Methylnaphthalene NA
UD RM 3 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 3 East Acenaphthene 1.E-06 1.E-06
UD RM 3 East Acenaphthylene 1.E-06 1.E-06
UD RM 3 East Anthracene 2.E-06
UD RM 3 East Benzo(a)anthracene --
UD RM 3 East Benzo(a)pyrene --
UD RM 3 East Benzo(b)fluoranthene --
UD RM 3 East Benzo(e)pyrene NA
UD RM 3 East Benzo(g,h,i)perylene 2.E-05 2.E-05
UD RM 3 East Benzo(k)fluoranthene --
UD RM 3 East Chrysene --
UD RM 3 East Dibenzo(a,h)anthracene --
UD RM 3 East Dibenzothiophene NA
UD RM 3 East Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
UD RM 3 East Fluorene 6.E-06 6.E-06
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 East Indeno(1,2,3-cd)pyrene --
UD RM 3 East Naphthalene ND
UD RM 3 East Perylene NA
UD RM 3 East Phenanthrene 5.E-05 5.E-05
UD RM 3 East Pyrene 2.E-04 2.E-04
UD RM 3 East Total Carcinogenic PAHs --
UD RM 3 East Phthalates
UD RM 3 East Bis(2-ethylhexyl) phthalate ND
UD RM 3 East Dibutyl phthalate ND
UD RM 3 East Semivolatile Organic Compounds
UD RM 3 East Benzoic acid NA
UD RM 3 East Benzyl alcohol 2.E-06 2.E-06
UD RM 3 East Bis(2-chloroethoxy) methane NA
UD RM 3 East Dibenzofuran 2.E-06 2.E-06
UD RM 3 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 3 East Hexachlorobutadiene ND
UD RM 3 East Nitrobenzene NA
UD RM 3 East Phenols
UD RM 3 East 4-Nitrophenol NA
UD RM 3 East Phenol ND
UD RM 3 East Polychlorinated Biphenyls
UD RM 3 East Total Aroclors NA
UD RM 3 East Total PCB Congeners --
UD RM 3 East Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 3 East Dioxin/Furan
UD RM 3 East Total Dioxin/Furan TEQ 4.E-02 4.E-02
UD RM 3 East Total PCB TEQ 3.E-01 3.E-01
UD RM 3 East Total TEQ 3.E-01 3.E-01
UD RM 3 East Pesticides
UD RM 3 East Aldrin 3.E-04 3.E-04
UD RM 3 East alpha-Hexachlorocyclohexane 3.E-08 3.E-08
UD RM 3 East beta-Hexachlorocyclohexane ND
UD RM 3 East Dieldrin 8.E-04 8.E-04
UD RM 3 East Endrin 2.E-06 2.E-06
UD RM 3 East Endrin aldehyde ND
UD RM 3 East Endrin ketone 5.E-07 5.E-07
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 East gamma-Hexachlorocyclohexane 8.E-06 8.E-06 8.E-06
UD RM 3 East Heptachlor 2.E-06 2.E-06
UD RM 3 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 3 East Methoxychlor ND
UD RM 3 East Total Chlordanes 3.E-04 3.E-04
UD RM 3 East Total DDD 1.E-03 1.E-03
UD RM 3 East Total DDE 1.E-03 1.E-03
UD RM 3 East Total DDT 3.E-04 3.E-04
UD RM 3 East Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 8.E-03 2.E-02 8.E-03 1.E-02 8.E-03 2.E-03 4.E-03 1.E+00 2.E-05 3.E-01
UD RM 3 West Metals
UD RM 3 West Aluminum 9.E-03 9.E-03
UD RM 3 West Antimony ND
UD RM 3 West Arsenic, inorganic 1.E-02 1.E-02
UD RM 3 West Cadmium 3.E-03 3.E-03
UD RM 3 West Chromium 2.E-05
UD RM 3 West Copper 9.E-03 9.E-03
UD RM 3 West Lead --
UD RM 3 West Manganese 3.E-03 3.E-03
UD RM 3 West Mercury 8.E-03 8.E-03
UD RM 3 West Nickel 6.E-04 6.E-04
UD RM 3 West Selenium 2.E-03 2.E-03
UD RM 3 West Silver 3.E-04 3.E-04
UD RM 3 West Thallium 1.E-03 1.E-03 1.E-03
UD RM 3 West Zinc 5.E-03 5.E-03
UD RM 3 West Butyltins
UD RM 3 West Butyltin ion ND
UD RM 3 West Dibutyltin ion ND
UD RM 3 West Tributyltin ion ND
UD RM 3 West PAHs
UD RM 3 West 1-Methylnaphthalene 1.E-06
UD RM 3 West 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 3 West Acenaphthene 1.E-06 1.E-06
UD RM 3 West Acenaphthylene 4.E-07 4.E-07
UD RM 3 West Anthracene 5.E-07
UD RM 3 West Benzo(a)anthracene --
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 West Benzo(a)pyrene --
UD RM 3 West Benzo(b)fluoranthene --
UD RM 3 West Benzo(e)pyrene 9.E-06 9.E-06
UD RM 3 West Benzo(g,h,i)perylene 3.E-06 3.E-06
UD RM 3 West Benzo(k)fluoranthene --
UD RM 3 West Chrysene --
UD RM 3 West Dibenzo(a,h)anthracene ND
UD RM 3 West Dibenzothiophene 2.E-06 2.E-06
UD RM 3 West Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 3 West Fluorene 3.E-06 3.E-06
UD RM 3 West Indeno(1,2,3-cd)pyrene --
UD RM 3 West Naphthalene ND
UD RM 3 West Perylene 9.E-07 9.E-07
UD RM 3 West Phenanthrene 2.E-05 2.E-05
UD RM 3 West Pyrene 7.E-05 7.E-05
UD RM 3 West Total Carcinogenic PAHs --
UD RM 3 West Phthalates
UD RM 3 West Bis(2-ethylhexyl) phthalate 2.E-04 2.E-04
UD RM 3 West Dibutyl phthalate ND
UD RM 3 West Semivolatile Organic Compounds
UD RM 3 West Benzoic acid 7.E-05
UD RM 3 West Benzyl alcohol 3.E-06 3.E-06
UD RM 3 West Bis(2-chloroethoxy) methane 7.E-04 7.E-04
UD RM 3 West Dibenzofuran 1.E-06 1.E-06
UD RM 3 West Hexachlorobenzene 5.E-05 5.E-05
UD RM 3 West Hexachlorobutadiene ND
UD RM 3 West Nitrobenzene 1.E-02 5.E-02
UD RM 3 West Phenols
UD RM 3 West 4-Nitrophenol ND
UD RM 3 West Phenol ND
UD RM 3 West Polychlorinated Biphenyls
UD RM 3 West Total Aroclors NA
UD RM 3 West Total PCB Congeners --
UD RM 3 West Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 3 West Dioxin/Furan
UD RM 3 West Total Dioxin/Furan TEQ 4.E-02 4.E-02
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 West Total PCB TEQ 5.E-02 5.E-02
UD RM 3 West Total TEQ 9.E-02 9.E-02
UD RM 3 West Pesticides
UD RM 3 West Aldrin 6.E-04 6.E-04
UD RM 3 West alpha-Hexachlorocyclohexane ND
UD RM 3 West beta-Hexachlorocyclohexane ND
UD RM 3 West Dieldrin 6.E-04 6.E-04
UD RM 3 West Endrin ND
UD RM 3 West Endrin aldehyde ND
UD RM 3 West Endrin ketone ND
UD RM 3 West gamma-Hexachlorocyclohexane ND
UD RM 3 West Heptachlor ND
UD RM 3 West Heptachlor epoxide ND
UD RM 3 West Methoxychlor ND
UD RM 3 West Total Chlordanes 4.E-04 4.E-04
UD RM 3 West Total DDD 2.E-03 2.E-03
UD RM 3 West Total DDE 2.E-03 2.E-03
UD RM 3 West Total DDT 3.E-04 3.E-04
UD RM 3 West Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 6.E-02 1.E-02 3.E-03 9.E-03 2.E-02 3.E-03 7.E-03 2.E-01 2.E-05 9.E-02
UD RM 4 East Metals
UD RM 4 East Aluminum 3.E-03 3.E-03
UD RM 4 East Antimony 2.E-04 2.E-04
UD RM 4 East Arsenic, inorganic 1.E-02 1.E-02
UD RM 4 East Cadmium 7.E-03 7.E-03
UD RM 4 East Chromium 2.E-05
UD RM 4 East Copper 1.E-02 1.E-02
UD RM 4 East Lead --
UD RM 4 East Manganese NA
UD RM 4 East Mercury 5.E-03 5.E-03
UD RM 4 East Nickel 1.E-03 1.E-03
UD RM 4 East Selenium 9.E-04 9.E-04
UD RM 4 East Silver 5.E-04 5.E-04
UD RM 4 East Thallium NA
UD RM 4 East Zinc 5.E-03 5.E-03
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 East Butyltins
UD RM 4 East Butyltin ion 9.E-04 9.E-04
UD RM 4 East Dibutyltin ion 9.E-04 9.E-04
UD RM 4 East Tributyltin ion 1.E-03 1.E-03
UD RM 4 East PAHs
UD RM 4 East 1-Methylnaphthalene NA
UD RM 4 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 4 East Acenaphthene 2.E-06 2.E-06
UD RM 4 East Acenaphthylene 1.E-06 1.E-06
UD RM 4 East Anthracene 1.E-06
UD RM 4 East Benzo(a)anthracene --
UD RM 4 East Benzo(a)pyrene --
UD RM 4 East Benzo(b)fluoranthene --
UD RM 4 East Benzo(e)pyrene NA
UD RM 4 East Benzo(g,h,i)perylene 6.E-06 6.E-06
UD RM 4 East Benzo(k)fluoranthene --
UD RM 4 East Chrysene --
UD RM 4 East Dibenzo(a,h)anthracene --
UD RM 4 East Dibenzothiophene NA
UD RM 4 East Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
UD RM 4 East Fluorene 3.E-06 3.E-06
UD RM 4 East Indeno(1,2,3-cd)pyrene --
UD RM 4 East Naphthalene ND
UD RM 4 East Perylene NA
UD RM 4 East Phenanthrene 4.E-05 4.E-05
UD RM 4 East Pyrene 1.E-04 1.E-04
UD RM 4 East Total Carcinogenic PAHs --
UD RM 4 East Phthalates
UD RM 4 East Bis(2-ethylhexyl) phthalate ND
UD RM 4 East Dibutyl phthalate ND
UD RM 4 East Semivolatile Organic Compounds
UD RM 4 East Benzoic acid NA
UD RM 4 East Benzyl alcohol 1.E-06 1.E-06
UD RM 4 East Bis(2-chloroethoxy) methane NA
UD RM 4 East Dibenzofuran 1.E-06 1.E-06
UD RM 4 East Hexachlorobenzene 3.E-05 3.E-05
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 East Hexachlorobutadiene ND
UD RM 4 East Nitrobenzene NA
UD RM 4 East Phenols
UD RM 4 East 4-Nitrophenol NA
UD RM 4 East Phenol ND
UD RM 4 East Polychlorinated Biphenyls
UD RM 4 East Total Aroclors NA
UD RM 4 East Total PCB Congeners --
UD RM 4 East Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 4 East Dioxin/Furan
UD RM 4 East Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 4 East Total PCB TEQ 7.E-02 7.E-02
UD RM 4 East Total TEQ 2.E-01 2.E-01
UD RM 4 East Pesticides
UD RM 4 East Aldrin 3.E-04 3.E-04
UD RM 4 East alpha-Hexachlorocyclohexane 4.E-08 4.E-08
UD RM 4 East beta-Hexachlorocyclohexane ND
UD RM 4 East Dieldrin 6.E-04 6.E-04
UD RM 4 East Endrin 1.E-06 1.E-06
UD RM 4 East Endrin aldehyde ND
UD RM 4 East Endrin ketone ND
UD RM 4 East gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 4 East Heptachlor ND
UD RM 4 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 4 East Methoxychlor ND
UD RM 4 East Total Chlordanes 3.E-04 3.E-04
UD RM 4 East Total DDD 7.E-04 7.E-04
UD RM 4 East Total DDE 9.E-04 9.E-04
UD RM 4 East Total DDT 2.E-04 2.E-04
UD RM 4 East Total Endosulfan 6.E-06 6.E-06 6.E-06 6.E-06

Exposure Point Total 6.E-03 2.E-02 8.E-03 1.E-02 9.E-03 2.E-03 3.E-03 2.E-01 2.E-05 2.E-01
UD RM 4 West Metals
UD RM 4 West Aluminum 3.E-03 3.E-03
UD RM 4 West Antimony ND
UD RM 4 West Arsenic, inorganic 2.E-02 2.E-02
UD RM 4 West Cadmium 4.E-03 4.E-03
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 West Chromium 2.E-05
UD RM 4 West Copper 1.E-02 1.E-02
UD RM 4 West Lead --
UD RM 4 West Manganese 2.E-03 2.E-03
UD RM 4 West Mercury 6.E-03 6.E-03
UD RM 4 West Nickel 7.E-04 7.E-04
UD RM 4 West Selenium 2.E-03 2.E-03
UD RM 4 West Silver 6.E-04 6.E-04
UD RM 4 West Thallium 7.E-04 7.E-04 7.E-04
UD RM 4 West Zinc 6.E-03 6.E-03
UD RM 4 West Butyltins
UD RM 4 West Butyltin ion 2.E-04 2.E-04
UD RM 4 West Dibutyltin ion 4.E-04 4.E-04
UD RM 4 West Tributyltin ion 6.E-04 6.E-04
UD RM 4 West PAHs
UD RM 4 West 1-Methylnaphthalene 1.E-06
UD RM 4 West 2-Methylnaphthalene 3.E-05 3.E-05
UD RM 4 West Acenaphthene 4.E-06 4.E-06
UD RM 4 West Acenaphthylene 3.E-06 3.E-06
UD RM 4 West Anthracene 5.E-06
UD RM 4 West Benzo(a)anthracene --
UD RM 4 West Benzo(a)pyrene --
UD RM 4 West Benzo(b)fluoranthene --
UD RM 4 West Benzo(e)pyrene 1.E-05 1.E-05
UD RM 4 West Benzo(g,h,i)perylene 3.E-05 3.E-05
UD RM 4 West Benzo(k)fluoranthene --
UD RM 4 West Chrysene --
UD RM 4 West Dibenzo(a,h)anthracene --
UD RM 4 West Dibenzothiophene 4.E-06 4.E-06
UD RM 4 West Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
UD RM 4 West Fluorene 1.E-05 1.E-05
UD RM 4 West Indeno(1,2,3-cd)pyrene --
UD RM 4 West Naphthalene ND
UD RM 4 West Perylene 2.E-06 2.E-06
UD RM 4 West Phenanthrene 1.E-04 1.E-04
UD RM 4 West Pyrene 4.E-04 4.E-04
UD RM 4 West Total Carcinogenic PAHs --
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 West Phthalates
UD RM 4 West Bis(2-ethylhexyl) phthalate 2.E-04 2.E-04
UD RM 4 West Dibutyl phthalate ND
UD RM 4 West Semivolatile Organic Compounds
UD RM 4 West Benzoic acid 4.E-05
UD RM 4 West Benzyl alcohol 1.E-05 1.E-05
UD RM 4 West Bis(2-chloroethoxy) methane ND
UD RM 4 West Dibenzofuran 1.E-06 1.E-06
UD RM 4 West Hexachlorobenzene 4.E-05 4.E-05
UD RM 4 West Hexachlorobutadiene ND
UD RM 4 West Nitrobenzene 4.E-03 2.E-02
UD RM 4 West Phenols
UD RM 4 West 4-Nitrophenol ND
UD RM 4 West Phenol ND
UD RM 4 West Polychlorinated Biphenyls
UD RM 4 West Total Aroclors NA
UD RM 4 West Total PCB Congeners --
UD RM 4 West Total PCBs, Adjusted 3.E-01 3.E-01
UD RM 4 West Dioxin/Furan
UD RM 4 West Total Dioxin/Furan TEQ 4.E-02 4.E-02
UD RM 4 West Total PCB TEQ 7.E-02 7.E-02
UD RM 4 West Total TEQ 1.E-01 1.E-01
UD RM 4 West Pesticides
UD RM 4 West Aldrin 4.E-04 4.E-04
UD RM 4 West alpha-Hexachlorocyclohexane 8.E-08 8.E-08
UD RM 4 West beta-Hexachlorocyclohexane ND
UD RM 4 West Dieldrin 9.E-04 9.E-04
UD RM 4 West Endrin 3.E-06 3.E-06
UD RM 4 West Endrin aldehyde ND
UD RM 4 West Endrin ketone ND
UD RM 4 West gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 4 West Heptachlor 1.E-06 1.E-06
UD RM 4 West Heptachlor epoxide 2.E-04 2.E-04
UD RM 4 West Methoxychlor 3.E-06 3.E-06 3.E-06
UD RM 4 West Total Chlordanes 3.E-04 3.E-04
UD RM 4 West Total DDD 2.E-03 2.E-03
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 West Total DDE 1.E-03 1.E-03
UD RM 4 West Total DDT 4.E-04 4.E-04
UD RM 4 West Total Endosulfan 9.E-06 9.E-06 9.E-06 9.E-06

Exposure Point Total 2.E-02 2.E-02 4.E-03 1.E-02 1.E-02 2.E-03 7.E-03 3.E-01 3.E-05 1.E-01 3.E-06
UD RM 5 East Metals
UD RM 5 East Aluminum 6.E-03 6.E-03
UD RM 5 East Antimony ND
UD RM 5 East Arsenic, inorganic 1.E-02 1.E-02
UD RM 5 East Cadmium 3.E-03 3.E-03
UD RM 5 East Chromium 2.E-05
UD RM 5 East Copper 1.E-02 1.E-02
UD RM 5 East Lead --
UD RM 5 East Manganese 2.E-03 2.E-03
UD RM 5 East Mercury 9.E-03 9.E-03
UD RM 5 East Nickel 8.E-04 8.E-04
UD RM 5 East Selenium 2.E-03 2.E-03
UD RM 5 East Silver 6.E-04 6.E-04
UD RM 5 East Thallium 9.E-04 9.E-04 9.E-04
UD RM 5 East Zinc 5.E-03 5.E-03
UD RM 5 East Butyltins
UD RM 5 East Butyltin ion 4.E-04 4.E-04
UD RM 5 East Dibutyltin ion 6.E-04 6.E-04
UD RM 5 East Tributyltin ion 1.E-03 1.E-03
UD RM 5 East PAHs
UD RM 5 East 1-Methylnaphthalene 8.E-07
UD RM 5 East 2-Methylnaphthalene 3.E-05 3.E-05
UD RM 5 East Acenaphthene 1.E-06 1.E-06
UD RM 5 East Acenaphthylene 1.E-06 1.E-06
UD RM 5 East Anthracene 9.E-07
UD RM 5 East Benzo(a)anthracene --
UD RM 5 East Benzo(a)pyrene --
UD RM 5 East Benzo(b)fluoranthene --
UD RM 5 East Benzo(e)pyrene 5.E-06 5.E-06
UD RM 5 East Benzo(g,h,i)perylene 3.E-06 3.E-06
UD RM 5 East Benzo(k)fluoranthene --
UD RM 5 East Chrysene --
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 East Dibenzo(a,h)anthracene --
UD RM 5 East Dibenzothiophene ND
UD RM 5 East Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
UD RM 5 East Fluorene 4.E-06 4.E-06
UD RM 5 East Indeno(1,2,3-cd)pyrene --
UD RM 5 East Naphthalene ND
UD RM 5 East Perylene 4.E-07 4.E-07
UD RM 5 East Phenanthrene 3.E-05 3.E-05
UD RM 5 East Pyrene 6.E-05 6.E-05
UD RM 5 East Total Carcinogenic PAHs --
UD RM 5 East Phthalates
UD RM 5 East Bis(2-ethylhexyl) phthalate 2.E-04 2.E-04
UD RM 5 East Dibutyl phthalate ND
UD RM 5 East Semivolatile Organic Compounds
UD RM 5 East Benzoic acid 5.E-05
UD RM 5 East Benzyl alcohol 7.E-06 7.E-06
UD RM 5 East Bis(2-chloroethoxy) methane ND
UD RM 5 East Dibenzofuran 2.E-06 2.E-06
UD RM 5 East Hexachlorobenzene 4.E-05 4.E-05
UD RM 5 East Hexachlorobutadiene 2.E-07 2.E-07
UD RM 5 East Nitrobenzene 1.E-02 4.E-02
UD RM 5 East Phenols
UD RM 5 East 4-Nitrophenol ND
UD RM 5 East Phenol ND
UD RM 5 East Polychlorinated Biphenyls
UD RM 5 East Total Aroclors NA
UD RM 5 East Total PCB Congeners --
UD RM 5 East Total PCBs, Adjusted 3.E-01 3.E-01
UD RM 5 East Dioxin/Furan
UD RM 5 East Total Dioxin/Furan TEQ 3.E-02 3.E-02
UD RM 5 East Total PCB TEQ 7.E-02 7.E-02
UD RM 5 East Total TEQ 1.E-01 1.E-01
UD RM 5 East Pesticides
UD RM 5 East Aldrin 6.E-04 6.E-04
UD RM 5 East alpha-Hexachlorocyclohexane ND
UD RM 5 East beta-Hexachlorocyclohexane ND
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 East Dieldrin 7.E-04 7.E-04
UD RM 5 East Endrin ND
UD RM 5 East Endrin aldehyde ND
UD RM 5 East Endrin ketone ND
UD RM 5 East gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
UD RM 5 East Heptachlor 1.E-06 1.E-06
UD RM 5 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 5 East Methoxychlor ND
UD RM 5 East Total Chlordanes 4.E-04 4.E-04
UD RM 5 East Total DDD 1.E-03 1.E-03
UD RM 5 East Total DDE 1.E-03 1.E-03
UD RM 5 East Total DDT 2.E-04 2.E-04
UD RM 5 East Total Endosulfan 6.E-06 6.E-06 6.E-06 6.E-06

Exposure Point Total 4.E-02 1.E-02 3.E-03 1.E-02 2.E-02 2.E-03 6.E-03 3.E-01 3.E-05 1.E-01
UD RM 5 West Metals
UD RM 5 West Aluminum 6.E-03 6.E-03
UD RM 5 West Antimony ND
UD RM 5 West Arsenic, inorganic 2.E-02 2.E-02
UD RM 5 West Cadmium 4.E-03 4.E-03
UD RM 5 West Chromium 2.E-05
UD RM 5 West Copper 1.E-02 1.E-02
UD RM 5 West Lead --
UD RM 5 West Manganese 2.E-03 2.E-03
UD RM 5 West Mercury 1.E-02 1.E-02
UD RM 5 West Nickel 7.E-04 7.E-04
UD RM 5 West Selenium 2.E-03 2.E-03
UD RM 5 West Silver 8.E-04 8.E-04
UD RM 5 West Thallium 8.E-04 8.E-04 8.E-04
UD RM 5 West Zinc 5.E-03 5.E-03
UD RM 5 West Butyltins
UD RM 5 West Butyltin ion 5.E-04 5.E-04
UD RM 5 West Dibutyltin ion 4.E-04 4.E-04
UD RM 5 West Tributyltin ion ND
UD RM 5 West PAHs
UD RM 5 West 1-Methylnaphthalene 1.E-06
UD RM 5 West 2-Methylnaphthalene 3.E-05 3.E-05
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 West Acenaphthene 2.E-05 2.E-05
UD RM 5 West Acenaphthylene 1.E-05 1.E-05
UD RM 5 West Anthracene 1.E-05
UD RM 5 West Benzo(a)anthracene --
UD RM 5 West Benzo(a)pyrene --
UD RM 5 West Benzo(b)fluoranthene --
UD RM 5 West Benzo(e)pyrene 2.E-05 2.E-05
UD RM 5 West Benzo(g,h,i)perylene 4.E-04 4.E-04
UD RM 5 West Benzo(k)fluoranthene --
UD RM 5 West Chrysene --
UD RM 5 West Dibenzo(a,h)anthracene --
UD RM 5 West Dibenzothiophene 3.E-06 3.E-06
UD RM 5 West Fluoranthene 9.E-04 9.E-04 9.E-04 9.E-04
UD RM 5 West Fluorene 2.E-05 2.E-05
UD RM 5 West Indeno(1,2,3-cd)pyrene --
UD RM 5 West Naphthalene 7.E-06 7.E-06
UD RM 5 West Perylene 2.E-06 2.E-06
UD RM 5 West Phenanthrene 3.E-04 3.E-04
UD RM 5 West Pyrene 1.E-03 1.E-03
UD RM 5 West Total Carcinogenic PAHs --
UD RM 5 West Phthalates
UD RM 5 West Bis(2-ethylhexyl) phthalate 4.E-04 4.E-04
UD RM 5 West Dibutyl phthalate ND
UD RM 5 West Semivolatile Organic Compounds
UD RM 5 West Benzoic acid 6.E-05
UD RM 5 West Benzyl alcohol 9.E-07 9.E-07
UD RM 5 West Bis(2-chloroethoxy) methane ND
UD RM 5 West Dibenzofuran 2.E-06 2.E-06
UD RM 5 West Hexachlorobenzene 4.E-05 4.E-05
UD RM 5 West Hexachlorobutadiene 1.E-06 1.E-06
UD RM 5 West Nitrobenzene 4.E-03 2.E-02
UD RM 5 West Phenols
UD RM 5 West 4-Nitrophenol ND
UD RM 5 West Phenol ND
UD RM 5 West Polychlorinated Biphenyls
UD RM 5 West Total Aroclors NA
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 West Total PCB Congeners --
UD RM 5 West Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 5 West Dioxin/Furan
UD RM 5 West Total Dioxin/Furan TEQ 7.E-02 7.E-02
UD RM 5 West Total PCB TEQ 5.E-02 5.E-02
UD RM 5 West Total TEQ 1.E-01 1.E-01
UD RM 5 West Pesticides
UD RM 5 West Aldrin 4.E-04 4.E-04
UD RM 5 West alpha-Hexachlorocyclohexane ND
UD RM 5 West beta-Hexachlorocyclohexane ND
UD RM 5 West Dieldrin 8.E-04 8.E-04
UD RM 5 West Endrin ND
UD RM 5 West Endrin aldehyde ND
UD RM 5 West Endrin ketone ND
UD RM 5 West gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 5 West Heptachlor 4.E-06 4.E-06
UD RM 5 West Heptachlor epoxide 2.E-04 2.E-04
UD RM 5 West Methoxychlor ND
UD RM 5 West Total Chlordanes 3.E-04 3.E-04
UD RM 5 West Total DDD 2.E-03 2.E-03
UD RM 5 West Total DDE 2.E-03 2.E-03
UD RM 5 West Total DDT 6.E-04 6.E-04
UD RM 5 West Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 2.E-02 2.E-02 7.E-03 1.E-02 2.E-02 3.E-03 8.E-03 2.E-01 3.E-05 1.E-01
UD RM 6 East Metals
UD RM 6 East Aluminum 5.E-03 5.E-03
UD RM 6 East Antimony 1.E-04 1.E-04
UD RM 6 East Arsenic, inorganic 2.E-02 2.E-02
UD RM 6 East Cadmium 3.E-03 3.E-03
UD RM 6 East Chromium 2.E-05
UD RM 6 East Copper 1.E-02 1.E-02
UD RM 6 East Lead --
UD RM 6 East Manganese 1.E-03 1.E-03
UD RM 6 East Mercury 6.E-03 6.E-03
UD RM 6 East Nickel 7.E-04 7.E-04
UD RM 6 East Selenium 1.E-03 1.E-03
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 East Silver 5.E-04 5.E-04
UD RM 6 East Thallium 3.E-04 3.E-04 3.E-04
UD RM 6 East Zinc 4.E-03 4.E-03
UD RM 6 East Butyltins
UD RM 6 East Butyltin ion 6.E-04 6.E-04
UD RM 6 East Dibutyltin ion 1.E-03 1.E-03
UD RM 6 East Tributyltin ion 1.E-03 1.E-03
UD RM 6 East PAHs
UD RM 6 East 1-Methylnaphthalene NA
UD RM 6 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 6 East Acenaphthene 8.E-07 8.E-07
UD RM 6 East Acenaphthylene 9.E-07 9.E-07
UD RM 6 East Anthracene 9.E-07
UD RM 6 East Benzo(a)anthracene --
UD RM 6 East Benzo(a)pyrene --
UD RM 6 East Benzo(b)fluoranthene --
UD RM 6 East Benzo(e)pyrene NA
UD RM 6 East Benzo(g,h,i)perylene 2.E-06 2.E-06
UD RM 6 East Benzo(k)fluoranthene --
UD RM 6 East Chrysene --
UD RM 6 East Dibenzo(a,h)anthracene ND
UD RM 6 East Dibenzothiophene NA
UD RM 6 East Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 6 East Fluorene 3.E-06 3.E-06
UD RM 6 East Indeno(1,2,3-cd)pyrene --
UD RM 6 East Naphthalene ND
UD RM 6 East Perylene NA
UD RM 6 East Phenanthrene 3.E-05 3.E-05
UD RM 6 East Pyrene 7.E-05 7.E-05
UD RM 6 East Total Carcinogenic PAHs --
UD RM 6 East Phthalates
UD RM 6 East Bis(2-ethylhexyl) phthalate ND
UD RM 6 East Dibutyl phthalate ND
UD RM 6 East Semivolatile Organic Compounds
UD RM 6 East Benzoic acid NA
UD RM 6 East Benzyl alcohol 3.E-06 3.E-06
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 East Bis(2-chloroethoxy) methane ND
UD RM 6 East Dibenzofuran 1.E-06 1.E-06
UD RM 6 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 6 East Hexachlorobutadiene ND
UD RM 6 East Nitrobenzene ND
UD RM 6 East Phenols
UD RM 6 East 4-Nitrophenol ND
UD RM 6 East Phenol ND
UD RM 6 East Polychlorinated Biphenyls
UD RM 6 East Total Aroclors 2.E-01 2.E-01
UD RM 6 East Total PCB Congeners --
UD RM 6 East Total PCBs, Adjusted 6.E+00 6.E+00
UD RM 6 East Dioxin/Furan
UD RM 6 East Total Dioxin/Furan TEQ 3.E-02 3.E-02
UD RM 6 East Total PCB TEQ 4.E-01 4.E-01
UD RM 6 East Total TEQ 4.E-01 4.E-01
UD RM 6 East Pesticides
UD RM 6 East Aldrin 3.E-04 3.E-04
UD RM 6 East alpha-Hexachlorocyclohexane 6.E-08 6.E-08
UD RM 6 East beta-Hexachlorocyclohexane 9.E-05 9.E-05
UD RM 6 East Dieldrin 7.E-04 7.E-04
UD RM 6 East Endrin ND
UD RM 6 East Endrin aldehyde ND
UD RM 6 East Endrin ketone ND
UD RM 6 East gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 6 East Heptachlor 8.E-07 8.E-07
UD RM 6 East Heptachlor epoxide 8.E-03 8.E-03
UD RM 6 East Methoxychlor ND
UD RM 6 East Total Chlordanes 6.E-04 6.E-04
UD RM 6 East Total DDD 6.E-04 6.E-04
UD RM 6 East Total DDE 9.E-04 9.E-04
UD RM 6 East Total DDT 2.E-04 2.E-04
UD RM 6 East Total Endosulfan 8.E-06 8.E-06 8.E-06 8.E-06

Exposure Point Total 5.E-03 2.E-02 3.E-03 1.E-02 1.E-02 2.E-03 1.E-02 6.E+00 2.E-05 4.E-01
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 West Metals
UD RM 6 West Aluminum 4.E-03 4.E-03
UD RM 6 West Antimony ND
UD RM 6 West Arsenic, inorganic 2.E-02 2.E-02
UD RM 6 West Cadmium 4.E-03 4.E-03
UD RM 6 West Chromium 2.E-05
UD RM 6 West Copper 1.E-02 1.E-02
UD RM 6 West Lead --
UD RM 6 West Manganese NA
UD RM 6 West Mercury 6.E-03 6.E-03
UD RM 6 West Nickel 1.E-03 1.E-03
UD RM 6 West Selenium 1.E-03 1.E-03
UD RM 6 West Silver 7.E-04 7.E-04
UD RM 6 West Thallium NA
UD RM 6 West Zinc 6.E-03 6.E-03
UD RM 6 West Butyltins
UD RM 6 West Butyltin ion 6.E-04 6.E-04
UD RM 6 West Dibutyltin ion 5.E-04 5.E-04
UD RM 6 West Tributyltin ion ND
UD RM 6 West PAHs
UD RM 6 West 1-Methylnaphthalene NA
UD RM 6 West 2-Methylnaphthalene 2.E-04 2.E-04
UD RM 6 West Acenaphthene 5.E-05 5.E-05
UD RM 6 West Acenaphthylene 1.E-05 1.E-05
UD RM 6 West Anthracene 1.E-05
UD RM 6 West Benzo(a)anthracene --
UD RM 6 West Benzo(a)pyrene --
UD RM 6 West Benzo(b)fluoranthene --
UD RM 6 West Benzo(e)pyrene NA
UD RM 6 West Benzo(g,h,i)perylene 4.E-04 4.E-04
UD RM 6 West Benzo(k)fluoranthene --
UD RM 6 West Chrysene --
UD RM 6 West Dibenzo(a,h)anthracene --
UD RM 6 West Dibenzothiophene NA
UD RM 6 West Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
UD RM 6 West Fluorene 4.E-05 4.E-05
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 West Indeno(1,2,3-cd)pyrene --
UD RM 6 West Naphthalene 8.E-05 8.E-05
UD RM 6 West Perylene NA
UD RM 6 West Phenanthrene 5.E-04 5.E-04
UD RM 6 West Pyrene 1.E-03 1.E-03
UD RM 6 West Total Carcinogenic PAHs --
UD RM 6 West Phthalates
UD RM 6 West Bis(2-ethylhexyl) phthalate ND
UD RM 6 West Dibutyl phthalate ND
UD RM 6 West Semivolatile Organic Compounds
UD RM 6 West Benzoic acid NA
UD RM 6 West Benzyl alcohol 3.E-06 3.E-06
UD RM 6 West Bis(2-chloroethoxy) methane NA
UD RM 6 West Dibenzofuran 6.E-06 6.E-06
UD RM 6 West Hexachlorobenzene 6.E-05 6.E-05
UD RM 6 West Hexachlorobutadiene ND
UD RM 6 West Nitrobenzene NA
UD RM 6 West Phenols
UD RM 6 West 4-Nitrophenol NA
UD RM 6 West Phenol ND
UD RM 6 West Polychlorinated Biphenyls
UD RM 6 West Total Aroclors NA
UD RM 6 West Total PCB Congeners --
UD RM 6 West Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 6 West Dioxin/Furan
UD RM 6 West Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 6 West Total PCB TEQ 7.E-02 7.E-02
UD RM 6 West Total TEQ 3.E-01 3.E-01
UD RM 6 West Pesticides
UD RM 6 West Aldrin 6.E-04 6.E-04
UD RM 6 West alpha-Hexachlorocyclohexane 6.E-08 6.E-08
UD RM 6 West beta-Hexachlorocyclohexane ND
UD RM 6 West Dieldrin 1.E-03 1.E-03
UD RM 6 West Endrin 7.E-06 7.E-06
UD RM 6 West Endrin aldehyde ND
UD RM 6 West Endrin ketone 1.E-06 1.E-06
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 West gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 6 West Heptachlor 4.E-05 4.E-05
UD RM 6 West Heptachlor epoxide 4.E-04 4.E-04
UD RM 6 West Methoxychlor 9.E-07 9.E-07 9.E-07
UD RM 6 West Total Chlordanes 9.E-04 9.E-04
UD RM 6 West Total DDD 2.E-02 2.E-02
UD RM 6 West Total DDE 6.E-03 6.E-03
UD RM 6 West Total DDT 4.E-03 4.E-03
UD RM 6 West Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 7.E-03 2.E-02 7.E-03 1.E-02 1.E-02 2.E-03 3.E-02 2.E-01 2.E-04 3.E-01 9.E-07
UD RM 7 East Metals
UD RM 7 East Aluminum 5.E-03 5.E-03
UD RM 7 East Antimony ND
UD RM 7 East Arsenic, inorganic 1.E-02 1.E-02
UD RM 7 East Cadmium 4.E-03 4.E-03
UD RM 7 East Chromium 3.E-05
UD RM 7 East Copper 1.E-02 1.E-02
UD RM 7 East Lead --
UD RM 7 East Manganese NA
UD RM 7 East Mercury 5.E-03 5.E-03
UD RM 7 East Nickel 1.E-03 1.E-03
UD RM 7 East Selenium 1.E-03 1.E-03
UD RM 7 East Silver 6.E-04 6.E-04
UD RM 7 East Thallium NA
UD RM 7 East Zinc 4.E-03 4.E-03
UD RM 7 East Butyltins
UD RM 7 East Butyltin ion 1.E-03 1.E-03
UD RM 7 East Dibutyltin ion 1.E-03 1.E-03
UD RM 7 East Tributyltin ion 3.E-03 3.E-03
UD RM 7 East PAHs
UD RM 7 East 1-Methylnaphthalene NA
UD RM 7 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 7 East Acenaphthene 1.E-06 1.E-06
UD RM 7 East Acenaphthylene 6.E-07 6.E-07
UD RM 7 East Anthracene 5.E-07
UD RM 7 East Benzo(a)anthracene --
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 East Benzo(a)pyrene --
UD RM 7 East Benzo(b)fluoranthene --
UD RM 7 East Benzo(e)pyrene NA
UD RM 7 East Benzo(g,h,i)perylene 2.E-06 2.E-06
UD RM 7 East Benzo(k)fluoranthene --
UD RM 7 East Chrysene --
UD RM 7 East Dibenzo(a,h)anthracene ND
UD RM 7 East Dibenzothiophene NA
UD RM 7 East Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 7 East Fluorene 3.E-06 3.E-06
UD RM 7 East Indeno(1,2,3-cd)pyrene ND
UD RM 7 East Naphthalene ND
UD RM 7 East Perylene NA
UD RM 7 East Phenanthrene 3.E-05 3.E-05
UD RM 7 East Pyrene 5.E-05 5.E-05
UD RM 7 East Total Carcinogenic PAHs --
UD RM 7 East Phthalates
UD RM 7 East Bis(2-ethylhexyl) phthalate ND
UD RM 7 East Dibutyl phthalate ND
UD RM 7 East Semivolatile Organic Compounds
UD RM 7 East Benzoic acid NA
UD RM 7 East Benzyl alcohol 9.E-06 9.E-06
UD RM 7 East Bis(2-chloroethoxy) methane NA
UD RM 7 East Dibenzofuran 2.E-06 2.E-06
UD RM 7 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 7 East Hexachlorobutadiene ND
UD RM 7 East Nitrobenzene NA
UD RM 7 East Phenols
UD RM 7 East 4-Nitrophenol NA
UD RM 7 East Phenol ND
UD RM 7 East Polychlorinated Biphenyls
UD RM 7 East Total Aroclors NA
UD RM 7 East Total PCB Congeners --
UD RM 7 East Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 7 East Dioxin/Furan
UD RM 7 East Total Dioxin/Furan TEQ 5.E-02 5.E-02
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 East Total PCB TEQ 4.E-02 4.E-02
UD RM 7 East Total TEQ 9.E-02 9.E-02
UD RM 7 East Pesticides
UD RM 7 East Aldrin 3.E-04 3.E-04
UD RM 7 East alpha-Hexachlorocyclohexane ND
UD RM 7 East beta-Hexachlorocyclohexane ND
UD RM 7 East Dieldrin 7.E-04 7.E-04
UD RM 7 East Endrin ND
UD RM 7 East Endrin aldehyde ND
UD RM 7 East Endrin ketone 4.E-07 4.E-07
UD RM 7 East gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 7 East Heptachlor ND
UD RM 7 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 7 East Methoxychlor ND
UD RM 7 East Total Chlordanes 3.E-04 3.E-04
UD RM 7 East Total DDD 4.E-04 4.E-04
UD RM 7 East Total DDE 8.E-04 8.E-04
UD RM 7 East Total DDT 1.E-04 1.E-04
UD RM 7 East Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 5.E-03 1.E-02 4.E-03 1.E-02 1.E-02 2.E-03 3.E-03 2.E-01 2.E-05 9.E-02
UD RM 7 West Metals
UD RM 7 West Aluminum 8.E-03 8.E-03
UD RM 7 West Antimony 2.E-04 2.E-04
UD RM 7 West Arsenic, inorganic 1.E-02 1.E-02
UD RM 7 West Cadmium 4.E-03 4.E-03
UD RM 7 West Chromium 2.E-05
UD RM 7 West Copper 1.E-02 1.E-02
UD RM 7 West Lead --
UD RM 7 West Manganese 3.E-03 3.E-03
UD RM 7 West Mercury 5.E-03 5.E-03
UD RM 7 West Nickel 8.E-04 8.E-04
UD RM 7 West Selenium 2.E-03 2.E-03
UD RM 7 West Silver 5.E-04 5.E-04
UD RM 7 West Thallium 5.E-04 5.E-04 5.E-04
UD RM 7 West Zinc 6.E-03 6.E-03
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 West Butyltins
UD RM 7 West Butyltin ion 5.E-04 5.E-04
UD RM 7 West Dibutyltin ion 9.E-04 9.E-04
UD RM 7 West Tributyltin ion 7.E-04 7.E-04
UD RM 7 West PAHs
UD RM 7 West 1-Methylnaphthalene NA
UD RM 7 West 2-Methylnaphthalene 4.E-05 4.E-05
UD RM 7 West Acenaphthene 4.E-06 4.E-06
UD RM 7 West Acenaphthylene 2.E-06 2.E-06
UD RM 7 West Anthracene 1.E-06
UD RM 7 West Benzo(a)anthracene --
UD RM 7 West Benzo(a)pyrene --
UD RM 7 West Benzo(b)fluoranthene --
UD RM 7 West Benzo(e)pyrene NA
UD RM 7 West Benzo(g,h,i)perylene 1.E-05 1.E-05
UD RM 7 West Benzo(k)fluoranthene --
UD RM 7 West Chrysene --
UD RM 7 West Dibenzo(a,h)anthracene ND
UD RM 7 West Dibenzothiophene NA
UD RM 7 West Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
UD RM 7 West Fluorene 6.E-06 6.E-06
UD RM 7 West Indeno(1,2,3-cd)pyrene --
UD RM 7 West Naphthalene 6.E-06 6.E-06
UD RM 7 West Perylene NA
UD RM 7 West Phenanthrene 6.E-05 6.E-05
UD RM 7 West Pyrene 2.E-04 2.E-04
UD RM 7 West Total Carcinogenic PAHs --
UD RM 7 West Phthalates
UD RM 7 West Bis(2-ethylhexyl) phthalate ND
UD RM 7 West Dibutyl phthalate ND
UD RM 7 West Semivolatile Organic Compounds
UD RM 7 West Benzoic acid NA
UD RM 7 West Benzyl alcohol 1.E-04 1.E-04
UD RM 7 West Bis(2-chloroethoxy) methane ND
UD RM 7 West Dibenzofuran 3.E-06 3.E-06
UD RM 7 West Hexachlorobenzene 5.E-05 5.E-05
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 West Hexachlorobutadiene ND
UD RM 7 West Nitrobenzene ND
UD RM 7 West Phenols
UD RM 7 West 4-Nitrophenol ND
UD RM 7 West Phenol 4.E-04 4.E-04 4.E-04
UD RM 7 West Polychlorinated Biphenyls
UD RM 7 West Total Aroclors 3.E-01 3.E-01
UD RM 7 West Total PCB Congeners --
UD RM 7 West Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 7 West Dioxin/Furan
UD RM 7 West Total Dioxin/Furan TEQ 3.E-01 3.E-01
UD RM 7 West Total PCB TEQ 5.E-02 5.E-02
UD RM 7 West Total TEQ 3.E-01 3.E-01
UD RM 7 West Pesticides
UD RM 7 West Aldrin 6.E-04 6.E-04
UD RM 7 West alpha-Hexachlorocyclohexane ND
UD RM 7 West beta-Hexachlorocyclohexane ND
UD RM 7 West Dieldrin 1.E-03 1.E-03
UD RM 7 West Endrin 8.E-06 8.E-06
UD RM 7 West Endrin aldehyde 6.E-05 6.E-05
UD RM 7 West Endrin ketone 2.E-06 2.E-06
UD RM 7 West gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 7 West Heptachlor 2.E-06 2.E-06
UD RM 7 West Heptachlor epoxide 5.E-03 5.E-03
UD RM 7 West Methoxychlor ND
UD RM 7 West Total Chlordanes 7.E-04 7.E-04
UD RM 7 West Total DDD 2.E-02 2.E-02
UD RM 7 West Total DDE 7.E-03 7.E-03
UD RM 7 West Total DDT 8.E-03 8.E-03
UD RM 7 West Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 7.E-03 2.E-02 4.E-03 1.E-02 2.E-02 3.E-03 4.E-02 2.E-01 4.E-05 3.E-01 4.E-04
UD RM 8 East Metals
UD RM 8 East Aluminum 7.E-03 7.E-03
UD RM 8 East Antimony 1.E-04 1.E-04
UD RM 8 East Arsenic, inorganic 1.E-02 1.E-02
UD RM 8 East Cadmium 4.E-03 4.E-03
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 East Chromium 2.E-05
UD RM 8 East Copper 2.E-02 2.E-02
UD RM 8 East Lead --
UD RM 8 East Manganese NA
UD RM 8 East Mercury 4.E-03 4.E-03
UD RM 8 East Nickel 9.E-04 9.E-04
UD RM 8 East Selenium 2.E-03 2.E-03
UD RM 8 East Silver 7.E-04 7.E-04
UD RM 8 East Thallium NA
UD RM 8 East Zinc 8.E-03 8.E-03
UD RM 8 East Butyltins
UD RM 8 East Butyltin ion 2.E-02 2.E-02
UD RM 8 East Dibutyltin ion 9.E-02 9.E-02
UD RM 8 East Tributyltin ion 8.E-02 8.E-02
UD RM 8 East PAHs
UD RM 8 East 1-Methylnaphthalene NA
UD RM 8 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 8 East Acenaphthene 2.E-07 2.E-07
UD RM 8 East Acenaphthylene 2.E-07 2.E-07
UD RM 8 East Anthracene 2.E-07
UD RM 8 East Benzo(a)anthracene --
UD RM 8 East Benzo(a)pyrene --
UD RM 8 East Benzo(b)fluoranthene --
UD RM 8 East Benzo(e)pyrene NA
UD RM 8 East Benzo(g,h,i)perylene 8.E-07 8.E-07
UD RM 8 East Benzo(k)fluoranthene --
UD RM 8 East Chrysene --
UD RM 8 East Dibenzo(a,h)anthracene ND
UD RM 8 East Dibenzothiophene NA
UD RM 8 East Fluoranthene 9.E-06 9.E-06 9.E-06 9.E-06
UD RM 8 East Fluorene 1.E-06 1.E-06
UD RM 8 East Indeno(1,2,3-cd)pyrene ND
UD RM 8 East Naphthalene ND
UD RM 8 East Perylene NA
UD RM 8 East Phenanthrene 6.E-06 6.E-06
UD RM 8 East Pyrene 1.E-05 1.E-05
UD RM 8 East Total Carcinogenic PAHs --
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 East Phthalates
UD RM 8 East Bis(2-ethylhexyl) phthalate ND
UD RM 8 East Dibutyl phthalate ND
UD RM 8 East Semivolatile Organic Compounds
UD RM 8 East Benzoic acid NA
UD RM 8 East Benzyl alcohol 1.E-06 1.E-06
UD RM 8 East Bis(2-chloroethoxy) methane NA
UD RM 8 East Dibenzofuran 6.E-07 6.E-07
UD RM 8 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 8 East Hexachlorobutadiene 2.E-07 2.E-07
UD RM 8 East Nitrobenzene NA
UD RM 8 East Phenols
UD RM 8 East 4-Nitrophenol NA
UD RM 8 East Phenol ND
UD RM 8 East Polychlorinated Biphenyls
UD RM 8 East Total Aroclors NA
UD RM 8 East Total PCB Congeners --
UD RM 8 East Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 8 East Dioxin/Furan
UD RM 8 East Total Dioxin/Furan TEQ 2.E-02 2.E-02
UD RM 8 East Total PCB TEQ 3.E-02 3.E-02
UD RM 8 East Total TEQ 5.E-02 5.E-02
UD RM 8 East Pesticides
UD RM 8 East Aldrin 2.E-04 2.E-04
UD RM 8 East alpha-Hexachlorocyclohexane 4.E-08 4.E-08
UD RM 8 East beta-Hexachlorocyclohexane ND
UD RM 8 East Dieldrin 6.E-04 6.E-04
UD RM 8 East Endrin 1.E-06 1.E-06
UD RM 8 East Endrin aldehyde ND
UD RM 8 East Endrin ketone 3.E-07 3.E-07
UD RM 8 East gamma-Hexachlorocyclohexane 8.E-06 8.E-06 8.E-06
UD RM 8 East Heptachlor 9.E-07 9.E-07
UD RM 8 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 8 East Methoxychlor ND
UD RM 8 East Total Chlordanes 2.E-04 2.E-04
UD RM 8 East Total DDD 3.E-04 3.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 32 of 64



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 East Total DDE 6.E-04 6.E-04
UD RM 8 East Total DDT 8.E-05 8.E-05
UD RM 8 East Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 9.E-03 1.E-02 4.E-03 2.E-02 1.E-02 3.E-03 2.E-03 4.E-01 2.E-05 5.E-02
UD RM 8 West Metals
UD RM 8 West Aluminum 6.E-03 6.E-03
UD RM 8 West Antimony 4.E-04 4.E-04
UD RM 8 West Arsenic, inorganic 2.E-02 2.E-02
UD RM 8 West Cadmium 5.E-03 5.E-03
UD RM 8 West Chromium 2.E-05
UD RM 8 West Copper 1.E-02 1.E-02
UD RM 8 West Lead --
UD RM 8 West Manganese NA
UD RM 8 West Mercury 5.E-03 5.E-03
UD RM 8 West Nickel 7.E-04 7.E-04
UD RM 8 West Selenium 1.E-03 1.E-03
UD RM 8 West Silver 7.E-04 7.E-04
UD RM 8 West Thallium NA
UD RM 8 West Zinc 7.E-03 7.E-03
UD RM 8 West Butyltins
UD RM 8 West Butyltin ion 2.E-04 2.E-04
UD RM 8 West Dibutyltin ion 4.E-04 4.E-04
UD RM 8 West Tributyltin ion 5.E-04 5.E-04
UD RM 8 West PAHs
UD RM 8 West 1-Methylnaphthalene NA
UD RM 8 West 2-Methylnaphthalene 3.E-04 3.E-04
UD RM 8 West Acenaphthene 2.E-05 2.E-05
UD RM 8 West Acenaphthylene 2.E-06 2.E-06
UD RM 8 West Anthracene 8.E-07
UD RM 8 West Benzo(a)anthracene --
UD RM 8 West Benzo(a)pyrene --
UD RM 8 West Benzo(b)fluoranthene --
UD RM 8 West Benzo(e)pyrene NA
UD RM 8 West Benzo(g,h,i)perylene 5.E-06 5.E-06
UD RM 8 West Benzo(k)fluoranthene --
UD RM 8 West Chrysene --
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 West Dibenzo(a,h)anthracene ND
UD RM 8 West Dibenzothiophene NA
UD RM 8 West Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
UD RM 8 West Fluorene 2.E-05 2.E-05
UD RM 8 West Indeno(1,2,3-cd)pyrene --
UD RM 8 West Naphthalene 2.E-05 2.E-05
UD RM 8 West Perylene NA
UD RM 8 West Phenanthrene 3.E-04 3.E-04
UD RM 8 West Pyrene 2.E-04 2.E-04
UD RM 8 West Total Carcinogenic PAHs --
UD RM 8 West Phthalates
UD RM 8 West Bis(2-ethylhexyl) phthalate ND
UD RM 8 West Dibutyl phthalate ND
UD RM 8 West Semivolatile Organic Compounds
UD RM 8 West Benzoic acid NA
UD RM 8 West Benzyl alcohol 2.E-06 2.E-06
UD RM 8 West Bis(2-chloroethoxy) methane NA
UD RM 8 West Dibenzofuran 2.E-05 2.E-05
UD RM 8 West Hexachlorobenzene 5.E-05 5.E-05
UD RM 8 West Hexachlorobutadiene ND
UD RM 8 West Nitrobenzene NA
UD RM 8 West Phenols
UD RM 8 West 4-Nitrophenol NA
UD RM 8 West Phenol ND
UD RM 8 West Polychlorinated Biphenyls
UD RM 8 West Total Aroclors NA
UD RM 8 West Total PCB Congeners --
UD RM 8 West Total PCBs, Adjusted 9.E-01 9.E-01
UD RM 8 West Dioxin/Furan
UD RM 8 West Total Dioxin/Furan TEQ 7.E-02 7.E-02
UD RM 8 West Total PCB TEQ 2.E-01 2.E-01
UD RM 8 West Total TEQ 2.E-01 2.E-01
UD RM 8 West Pesticides
UD RM 8 West Aldrin 8.E-03 8.E-03
UD RM 8 West alpha-Hexachlorocyclohexane 1.E-07 1.E-07
UD RM 8 West beta-Hexachlorocyclohexane ND
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 West Dieldrin 2.E-03 2.E-03
UD RM 8 West Endrin 1.E-05 1.E-05
UD RM 8 West Endrin aldehyde ND
UD RM 8 West Endrin ketone 7.E-07 7.E-07
UD RM 8 West gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 8 West Heptachlor 5.E-06 5.E-06
UD RM 8 West Heptachlor epoxide 3.E-04 3.E-04
UD RM 8 West Methoxychlor ND
UD RM 8 West Total Chlordanes 2.E-03 2.E-03
UD RM 8 West Total DDD 3.E-03 3.E-03
UD RM 8 West Total DDE 6.E-03 6.E-03
UD RM 8 West Total DDT 2.E-04 2.E-04
UD RM 8 West Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 8.E-03 2.E-02 6.E-03 1.E-02 1.E-02 2.E-03 2.E-02 9.E-01 3.E-04 2.E-01
UD RM 8 SIL Metals
UD RM 8 SIL Aluminum 1.E-02 1.E-02
UD RM 8 SIL Antimony 5.E-04 5.E-04
UD RM 8 SIL Arsenic, inorganic 1.E-02 1.E-02
UD RM 8 SIL Cadmium 7.E-03 7.E-03
UD RM 8 SIL Chromium 2.E-05
UD RM 8 SIL Copper 1.E-02 1.E-02
UD RM 8 SIL Lead --
UD RM 8 SIL Manganese NA
UD RM 8 SIL Mercury 5.E-03 5.E-03
UD RM 8 SIL Nickel 9.E-04 9.E-04
UD RM 8 SIL Selenium 2.E-03 2.E-03
UD RM 8 SIL Silver 4.E-04 4.E-04
UD RM 8 SIL Thallium NA
UD RM 8 SIL Zinc 7.E-03 7.E-03
UD RM 8 SIL Butyltins
UD RM 8 SIL Butyltin ion 1.E-03 1.E-03
UD RM 8 SIL Dibutyltin ion 2.E-03 2.E-03
UD RM 8 SIL Tributyltin ion 5.E-03 5.E-03
UD RM 8 SIL PAHs
UD RM 8 SIL 1-Methylnaphthalene NA
UD RM 8 SIL 2-Methylnaphthalene 4.E-05 4.E-05
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 SIL Acenaphthene 9.E-07 9.E-07
UD RM 8 SIL Acenaphthylene 1.E-06 1.E-06
UD RM 8 SIL Anthracene 1.E-06
UD RM 8 SIL Benzo(a)anthracene --
UD RM 8 SIL Benzo(a)pyrene --
UD RM 8 SIL Benzo(b)fluoranthene --
UD RM 8 SIL Benzo(e)pyrene NA
UD RM 8 SIL Benzo(g,h,i)perylene 4.E-06 4.E-06
UD RM 8 SIL Benzo(k)fluoranthene --
UD RM 8 SIL Chrysene --
UD RM 8 SIL Dibenzo(a,h)anthracene ND
UD RM 8 SIL Dibenzothiophene NA
UD RM 8 SIL Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
UD RM 8 SIL Fluorene 4.E-06 4.E-06
UD RM 8 SIL Indeno(1,2,3-cd)pyrene --
UD RM 8 SIL Naphthalene ND
UD RM 8 SIL Perylene NA
UD RM 8 SIL Phenanthrene 3.E-05 3.E-05
UD RM 8 SIL Pyrene 1.E-04 1.E-04
UD RM 8 SIL Total Carcinogenic PAHs --
UD RM 8 SIL Phthalates
UD RM 8 SIL Bis(2-ethylhexyl) phthalate 3.E-04 3.E-04
UD RM 8 SIL Dibutyl phthalate 6.E-04 6.E-04
UD RM 8 SIL Semivolatile Organic Compounds
UD RM 8 SIL Benzoic acid NA
UD RM 8 SIL Benzyl alcohol 1.E-05 1.E-05
UD RM 8 SIL Bis(2-chloroethoxy) methane NA
UD RM 8 SIL Dibenzofuran 2.E-06 2.E-06
UD RM 8 SIL Hexachlorobenzene 4.E-05 4.E-05
UD RM 8 SIL Hexachlorobutadiene ND
UD RM 8 SIL Nitrobenzene NA
UD RM 8 SIL Phenols
UD RM 8 SIL 4-Nitrophenol NA
UD RM 8 SIL Phenol ND
UD RM 8 SIL Polychlorinated Biphenyls
UD RM 8 SIL Total Aroclors NA
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 SIL Total PCB Congeners --
UD RM 8 SIL Total PCBs, Adjusted 9.E-01 9.E-01
UD RM 8 SIL Dioxin/Furan
UD RM 8 SIL Total Dioxin/Furan TEQ 6.E-02 6.E-02
UD RM 8 SIL Total PCB TEQ 2.E-01 2.E-01
UD RM 8 SIL Total TEQ 2.E-01 2.E-01
UD RM 8 SIL Pesticides
UD RM 8 SIL Aldrin 6.E-04 6.E-04
UD RM 8 SIL alpha-Hexachlorocyclohexane 1.E-07 1.E-07
UD RM 8 SIL beta-Hexachlorocyclohexane ND
UD RM 8 SIL Dieldrin 1.E-03 1.E-03
UD RM 8 SIL Endrin 3.E-06 3.E-06
UD RM 8 SIL Endrin aldehyde ND
UD RM 8 SIL Endrin ketone 6.E-07 6.E-07
UD RM 8 SIL gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 8 SIL Heptachlor ND
UD RM 8 SIL Heptachlor epoxide 3.E-04 3.E-04
UD RM 8 SIL Methoxychlor ND
UD RM 8 SIL Total Chlordanes 6.E-04 6.E-04
UD RM 8 SIL Total DDD 8.E-04 8.E-04
UD RM 8 SIL Total DDE 1.E-03 1.E-03
UD RM 8 SIL Total DDT 2.E-04 2.E-04
UD RM 8 SIL Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 7.E-03 1.E-02 7.E-03 1.E-02 1.E-02 4.E-03 5.E-03 9.E-01 4.E-05 2.E-01
UD RM 9 East Metals
UD RM 9 East Aluminum 7.E-03 7.E-03
UD RM 9 East Antimony 2.E-04 2.E-04
UD RM 9 East Arsenic, inorganic 2.E-02 2.E-02
UD RM 9 East Cadmium 3.E-03 3.E-03
UD RM 9 East Chromium 3.E-05
UD RM 9 East Copper 1.E-02 1.E-02
UD RM 9 East Lead --
UD RM 9 East Manganese NA
UD RM 9 East Mercury 6.E-03 6.E-03
UD RM 9 East Nickel 8.E-04 8.E-04
UD RM 9 East Selenium 8.E-04 8.E-04
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 East Silver 1.E-03 1.E-03
UD RM 9 East Thallium NA
UD RM 9 East Zinc 6.E-03 6.E-03
UD RM 9 East Butyltins
UD RM 9 East Butyltin ion ND
UD RM 9 East Dibutyltin ion 2.E-04 2.E-04
UD RM 9 East Tributyltin ion ND
UD RM 9 East PAHs
UD RM 9 East 1-Methylnaphthalene NA
UD RM 9 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 9 East Acenaphthene 9.E-07 9.E-07
UD RM 9 East Acenaphthylene ND
UD RM 9 East Anthracene 3.E-07
UD RM 9 East Benzo(a)anthracene --
UD RM 9 East Benzo(a)pyrene --
UD RM 9 East Benzo(b)fluoranthene --
UD RM 9 East Benzo(e)pyrene NA
UD RM 9 East Benzo(g,h,i)perylene 1.E-06 1.E-06
UD RM 9 East Benzo(k)fluoranthene --
UD RM 9 East Chrysene --
UD RM 9 East Dibenzo(a,h)anthracene ND
UD RM 9 East Dibenzothiophene NA
UD RM 9 East Fluoranthene 2.E-05 2.E-05 2.E-05 2.E-05
UD RM 9 East Fluorene 2.E-06 2.E-06
UD RM 9 East Indeno(1,2,3-cd)pyrene ND
UD RM 9 East Naphthalene ND
UD RM 9 East Perylene NA
UD RM 9 East Phenanthrene 9.E-06 9.E-06
UD RM 9 East Pyrene 2.E-05 2.E-05
UD RM 9 East Total Carcinogenic PAHs --
UD RM 9 East Phthalates
UD RM 9 East Bis(2-ethylhexyl) phthalate ND
UD RM 9 East Dibutyl phthalate ND
UD RM 9 East Semivolatile Organic Compounds
UD RM 9 East Benzoic acid NA
UD RM 9 East Benzyl alcohol 2.E-06 2.E-06
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 East Bis(2-chloroethoxy) methane NA
UD RM 9 East Dibenzofuran 1.E-06 1.E-06
UD RM 9 East Hexachlorobenzene 4.E-05 4.E-05
UD RM 9 East Hexachlorobutadiene ND
UD RM 9 East Nitrobenzene NA
UD RM 9 East Phenols
UD RM 9 East 4-Nitrophenol NA
UD RM 9 East Phenol ND
UD RM 9 East Polychlorinated Biphenyls
UD RM 9 East Total Aroclors NA
UD RM 9 East Total PCB Congeners --
UD RM 9 East Total PCBs, Adjusted 1.E-01 1.E-01
UD RM 9 East Dioxin/Furan
UD RM 9 East Total Dioxin/Furan TEQ 3.E-02 3.E-02
UD RM 9 East Total PCB TEQ 4.E-02 4.E-02
UD RM 9 East Total TEQ 6.E-02 6.E-02
UD RM 9 East Pesticides
UD RM 9 East Aldrin 3.E-04 3.E-04
UD RM 9 East alpha-Hexachlorocyclohexane 4.E-08 4.E-08
UD RM 9 East beta-Hexachlorocyclohexane ND
UD RM 9 East Dieldrin 8.E-04 8.E-04
UD RM 9 East Endrin 1.E-06 1.E-06
UD RM 9 East Endrin aldehyde ND
UD RM 9 East Endrin ketone ND
UD RM 9 East gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 9 East Heptachlor ND
UD RM 9 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 9 East Methoxychlor ND
UD RM 9 East Total Chlordanes 3.E-04 3.E-04
UD RM 9 East Total DDD 3.E-04 3.E-04
UD RM 9 East Total DDE 8.E-04 8.E-04
UD RM 9 East Total DDT 1.E-04 1.E-04
UD RM 9 East Total Endosulfan 9.E-06 9.E-06 9.E-06 9.E-06

Exposure Point Total 6.E-03 2.E-02 3.E-03 1.E-02 1.E-02 2.E-03 3.E-03 1.E-01 2.E-05 6.E-02
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 West Metals
UD RM 9 West Aluminum 8.E-03 8.E-03
UD RM 9 West Antimony 4.E-04 4.E-04
UD RM 9 West Arsenic, inorganic 1.E-02 1.E-02
UD RM 9 West Cadmium 3.E-03 3.E-03
UD RM 9 West Chromium 3.E-05
UD RM 9 West Copper 1.E-02 1.E-02
UD RM 9 West Lead --
UD RM 9 West Manganese NA
UD RM 9 West Mercury 4.E-03 4.E-03
UD RM 9 West Nickel 1.E-03 1.E-03
UD RM 9 West Selenium 1.E-03 1.E-03
UD RM 9 West Silver 6.E-04 6.E-04
UD RM 9 West Thallium NA
UD RM 9 West Zinc 6.E-03 6.E-03
UD RM 9 West Butyltins
UD RM 9 West Butyltin ion ND
UD RM 9 West Dibutyltin ion 2.E-04 2.E-04
UD RM 9 West Tributyltin ion ND
UD RM 9 West PAHs
UD RM 9 West 1-Methylnaphthalene NA
UD RM 9 West 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 9 West Acenaphthene 3.E-06 3.E-06
UD RM 9 West Acenaphthylene 7.E-07 7.E-07
UD RM 9 West Anthracene 6.E-07
UD RM 9 West Benzo(a)anthracene --
UD RM 9 West Benzo(a)pyrene --
UD RM 9 West Benzo(b)fluoranthene --
UD RM 9 West Benzo(e)pyrene NA
UD RM 9 West Benzo(g,h,i)perylene 1.E-06 1.E-06
UD RM 9 West Benzo(k)fluoranthene --
UD RM 9 West Chrysene --
UD RM 9 West Dibenzo(a,h)anthracene ND
UD RM 9 West Dibenzothiophene NA
UD RM 9 West Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
UD RM 9 West Fluorene 6.E-06 6.E-06
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 West Indeno(1,2,3-cd)pyrene ND
UD RM 9 West Naphthalene ND
UD RM 9 West Perylene NA
UD RM 9 West Phenanthrene 3.E-05 3.E-05
UD RM 9 West Pyrene 3.E-05 3.E-05
UD RM 9 West Total Carcinogenic PAHs --
UD RM 9 West Phthalates
UD RM 9 West Bis(2-ethylhexyl) phthalate ND
UD RM 9 West Dibutyl phthalate ND
UD RM 9 West Semivolatile Organic Compounds
UD RM 9 West Benzoic acid NA
UD RM 9 West Benzyl alcohol 2.E-06 2.E-06
UD RM 9 West Bis(2-chloroethoxy) methane NA
UD RM 9 West Dibenzofuran 3.E-06 3.E-06
UD RM 9 West Hexachlorobenzene 5.E-05 5.E-05
UD RM 9 West Hexachlorobutadiene ND
UD RM 9 West Nitrobenzene NA
UD RM 9 West Phenols
UD RM 9 West 4-Nitrophenol NA
UD RM 9 West Phenol ND
UD RM 9 West Polychlorinated Biphenyls
UD RM 9 West Total Aroclors NA
UD RM 9 West Total PCB Congeners --
UD RM 9 West Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 9 West Dioxin/Furan
UD RM 9 West Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 9 West Total PCB TEQ 2.E-01 2.E-01
UD RM 9 West Total TEQ 3.E-01 3.E-01
UD RM 9 West Pesticides
UD RM 9 West Aldrin 6.E-04 6.E-04
UD RM 9 West alpha-Hexachlorocyclohexane 9.E-08 9.E-08
UD RM 9 West beta-Hexachlorocyclohexane ND
UD RM 9 West Dieldrin 1.E-03 1.E-03
UD RM 9 West Endrin 9.E-06 9.E-06
UD RM 9 West Endrin aldehyde ND
UD RM 9 West Endrin ketone ND
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 West gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 9 West Heptachlor 2.E-06 2.E-06
UD RM 9 West Heptachlor epoxide 3.E-04 3.E-04
UD RM 9 West Methoxychlor ND
UD RM 9 West Total Chlordanes 6.E-04 6.E-04
UD RM 9 West Total DDD 6.E-04 6.E-04
UD RM 9 West Total DDE 1.E-03 1.E-03
UD RM 9 West Total DDT 2.E-04 2.E-04
UD RM 9 West Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 7.E-03 1.E-02 3.E-03 1.E-02 1.E-02 2.E-03 5.E-03 1.E+00 2.E-05 3.E-01
UD RM 10 West Metals
UD RM 10 West Aluminum 2.E-03 2.E-03
UD RM 10 West Antimony ND
UD RM 10 West Arsenic, inorganic 1.E-02 1.E-02
UD RM 10 West Cadmium 2.E-03 2.E-03
UD RM 10 West Chromium 1.E-05
UD RM 10 West Copper 7.E-03 7.E-03
UD RM 10 West Lead --
UD RM 10 West Manganese 1.E-03 1.E-03
UD RM 10 West Mercury 1.E-02 1.E-02
UD RM 10 West Nickel 4.E-04 4.E-04
UD RM 10 West Selenium 9.E-04 9.E-04
UD RM 10 West Silver 4.E-04 4.E-04
UD RM 10 West Thallium 6.E-04 6.E-04 6.E-04
UD RM 10 West Zinc 3.E-03 3.E-03
UD RM 10 West Butyltins
UD RM 10 West Butyltin ion ND
UD RM 10 West Dibutyltin ion ND
UD RM 10 West Tributyltin ion ND
UD RM 10 West PAHs
UD RM 10 West 1-Methylnaphthalene 6.E-07
UD RM 10 West 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 10 West Acenaphthene 4.E-07 4.E-07
UD RM 10 West Acenaphthylene ND
UD RM 10 West Anthracene 2.E-07
UD RM 10 West Benzo(a)anthracene --
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 10 West Benzo(a)pyrene ND
UD RM 10 West Benzo(b)fluoranthene ND
UD RM 10 West Benzo(e)pyrene 2.E-06 2.E-06
UD RM 10 West Benzo(g,h,i)perylene ND
UD RM 10 West Benzo(k)fluoranthene ND
UD RM 10 West Chrysene --
UD RM 10 West Dibenzo(a,h)anthracene ND
UD RM 10 West Dibenzothiophene ND
UD RM 10 West Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
UD RM 10 West Fluorene 9.E-07 9.E-07
UD RM 10 West Indeno(1,2,3-cd)pyrene --
UD RM 10 West Naphthalene ND
UD RM 10 West Perylene ND
UD RM 10 West Phenanthrene 6.E-06 6.E-06
UD RM 10 West Pyrene 1.E-05 1.E-05
UD RM 10 West Total Carcinogenic PAHs --
UD RM 10 West Phthalates
UD RM 10 West Bis(2-ethylhexyl) phthalate ND
UD RM 10 West Dibutyl phthalate ND
UD RM 10 West Semivolatile Organic Compounds
UD RM 10 West Benzoic acid 3.E-05
UD RM 10 West Benzyl alcohol ND
UD RM 10 West Bis(2-chloroethoxy) methane ND
UD RM 10 West Dibenzofuran 6.E-07 6.E-07
UD RM 10 West Hexachlorobenzene 3.E-05 3.E-05
UD RM 10 West Hexachlorobutadiene ND
UD RM 10 West Nitrobenzene 2.E-03 8.E-03
UD RM 10 West Phenols
UD RM 10 West 4-Nitrophenol ND
UD RM 10 West Phenol ND
UD RM 10 West Polychlorinated Biphenyls
UD RM 10 West Total Aroclors NA
UD RM 10 West Total PCB Congeners --
UD RM 10 West Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 10 West Dioxin/Furan
UD RM 10 West Total Dioxin/Furan TEQ 2.E-02 2.E-02
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 10 West Total PCB TEQ 3.E-02 3.E-02
UD RM 10 West Total TEQ 5.E-02 5.E-02
UD RM 10 West Pesticides
UD RM 10 West Aldrin 2.E-04 2.E-04
UD RM 10 West alpha-Hexachlorocyclohexane ND
UD RM 10 West beta-Hexachlorocyclohexane ND
UD RM 10 West Dieldrin 3.E-04 3.E-04
UD RM 10 West Endrin ND
UD RM 10 West Endrin aldehyde ND
UD RM 10 West Endrin ketone ND
UD RM 10 West gamma-Hexachlorocyclohexane ND
UD RM 10 West Heptachlor ND
UD RM 10 West Heptachlor epoxide ND
UD RM 10 West Methoxychlor ND
UD RM 10 West Total Chlordanes 2.E-04 2.E-04
UD RM 10 West Total DDD 2.E-04 2.E-04
UD RM 10 West Total DDE 5.E-04 5.E-04
UD RM 10 West Total DDT 4.E-05 4.E-05
UD RM 10 West Total Endosulfan ND

Exposure Point Total 1.E-02 1.E-02 2.E-03 7.E-03 1.E-02 1.E-03 2.E-03 2.E-01 2.E-05 5.E-02
UD RM 11 East Metals
UD RM 11 East Aluminum 9.E-03 9.E-03
UD RM 11 East Antimony ND
UD RM 11 East Arsenic, inorganic 1.E-02 1.E-02
UD RM 11 East Cadmium 4.E-03 4.E-03
UD RM 11 East Chromium 2.E-05
UD RM 11 East Copper 8.E-03 8.E-03
UD RM 11 East Lead --
UD RM 11 East Manganese 3.E-03 3.E-03
UD RM 11 East Mercury 1.E-02 1.E-02
UD RM 11 East Nickel 8.E-04 8.E-04
UD RM 11 East Selenium 1.E-03 1.E-03
UD RM 11 East Silver 5.E-04 5.E-04
UD RM 11 East Thallium 8.E-04 8.E-04 8.E-04
UD RM 11 East Zinc 4.E-03 4.E-03
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 East Butyltins
UD RM 11 East Butyltin ion 3.E-04 3.E-04
UD RM 11 East Dibutyltin ion ND
UD RM 11 East Tributyltin ion ND
UD RM 11 East PAHs
UD RM 11 East 1-Methylnaphthalene 6.E-07
UD RM 11 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 11 East Acenaphthene 2.E-07 2.E-07
UD RM 11 East Acenaphthylene ND
UD RM 11 East Anthracene 2.E-07
UD RM 11 East Benzo(a)anthracene --
UD RM 11 East Benzo(a)pyrene ND
UD RM 11 East Benzo(b)fluoranthene ND
UD RM 11 East Benzo(e)pyrene 2.E-06 2.E-06
UD RM 11 East Benzo(g,h,i)perylene ND
UD RM 11 East Benzo(k)fluoranthene ND
UD RM 11 East Chrysene --
UD RM 11 East Dibenzo(a,h)anthracene ND
UD RM 11 East Dibenzothiophene ND
UD RM 11 East Fluoranthene 6.E-06 6.E-06 6.E-06 6.E-06
UD RM 11 East Fluorene 7.E-07 7.E-07
UD RM 11 East Indeno(1,2,3-cd)pyrene ND
UD RM 11 East Naphthalene ND
UD RM 11 East Perylene ND
UD RM 11 East Phenanthrene 4.E-06 4.E-06
UD RM 11 East Pyrene 9.E-06 9.E-06
UD RM 11 East Total Carcinogenic PAHs --
UD RM 11 East Phthalates
UD RM 11 East Bis(2-ethylhexyl) phthalate ND
UD RM 11 East Dibutyl phthalate ND
UD RM 11 East Semivolatile Organic Compounds
UD RM 11 East Benzoic acid 5.E-05
UD RM 11 East Benzyl alcohol 2.E-06 2.E-06
UD RM 11 East Bis(2-chloroethoxy) methane ND
UD RM 11 East Dibenzofuran 6.E-07 6.E-07
UD RM 11 East Hexachlorobenzene 3.E-05 3.E-05
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 East Hexachlorobutadiene ND
UD RM 11 East Nitrobenzene 2.E-03 7.E-03
UD RM 11 East Phenols
UD RM 11 East 4-Nitrophenol ND
UD RM 11 East Phenol ND
UD RM 11 East Polychlorinated Biphenyls
UD RM 11 East Total Aroclors NA
UD RM 11 East Total PCB Congeners --
UD RM 11 East Total PCBs, Adjusted 2.E+00 2.E+00
UD RM 11 East Dioxin/Furan
UD RM 11 East Total Dioxin/Furan TEQ 2.E-02 2.E-02
UD RM 11 East Total PCB TEQ 8.E-02 8.E-02
UD RM 11 East Total TEQ 1.E-01 1.E-01
UD RM 11 East Pesticides
UD RM 11 East Aldrin ND
UD RM 11 East alpha-Hexachlorocyclohexane ND
UD RM 11 East beta-Hexachlorocyclohexane ND
UD RM 11 East Dieldrin 4.E-04 4.E-04
UD RM 11 East Endrin ND
UD RM 11 East Endrin aldehyde ND
UD RM 11 East Endrin ketone ND
UD RM 11 East gamma-Hexachlorocyclohexane 4.E-06 4.E-06 4.E-06
UD RM 11 East Heptachlor ND
UD RM 11 East Heptachlor epoxide 1.E-04 1.E-04
UD RM 11 East Methoxychlor ND
UD RM 11 East Total Chlordanes 2.E-04 2.E-04
UD RM 11 East Total DDD 2.E-04 2.E-04
UD RM 11 East Total DDE 5.E-04 5.E-04
UD RM 11 East Total DDT 7.E-05 7.E-05
UD RM 11 East Total Endosulfan 4.E-06 4.E-06 4.E-06 4.E-06

Exposure Point Total 1.E-02 1.E-02 4.E-03 8.E-03 2.E-02 2.E-03 2.E-03 2.E+00 2.E-05 1.E-01
UD RM 11 West Metals
UD RM 11 West Aluminum 7.E-03 7.E-03
UD RM 11 West Antimony ND
UD RM 11 West Arsenic, inorganic 1.E-02 1.E-02
UD RM 11 West Cadmium 2.E-03 2.E-03
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 West Chromium 2.E-05
UD RM 11 West Copper 5.E-03 5.E-03
UD RM 11 West Lead --
UD RM 11 West Manganese 3.E-03 3.E-03
UD RM 11 West Mercury 9.E-03 9.E-03
UD RM 11 West Nickel 6.E-04 6.E-04
UD RM 11 West Selenium 1.E-03 1.E-03
UD RM 11 West Silver 4.E-04 4.E-04
UD RM 11 West Thallium 7.E-04 7.E-04 7.E-04
UD RM 11 West Zinc 4.E-03 4.E-03
UD RM 11 West Butyltins
UD RM 11 West Butyltin ion ND
UD RM 11 West Dibutyltin ion ND
UD RM 11 West Tributyltin ion ND
UD RM 11 West PAHs
UD RM 11 West 1-Methylnaphthalene ND
UD RM 11 West 2-Methylnaphthalene ND
UD RM 11 West Acenaphthene 3.E-07 3.E-07
UD RM 11 West Acenaphthylene ND
UD RM 11 West Anthracene 2.E-07
UD RM 11 West Benzo(a)anthracene --
UD RM 11 West Benzo(a)pyrene --
UD RM 11 West Benzo(b)fluoranthene ND
UD RM 11 West Benzo(e)pyrene 2.E-06 2.E-06
UD RM 11 West Benzo(g,h,i)perylene ND
UD RM 11 West Benzo(k)fluoranthene ND
UD RM 11 West Chrysene --
UD RM 11 West Dibenzo(a,h)anthracene ND
UD RM 11 West Dibenzothiophene ND
UD RM 11 West Fluoranthene 7.E-06 7.E-06 7.E-06 7.E-06
UD RM 11 West Fluorene 1.E-06 1.E-06
UD RM 11 West Indeno(1,2,3-cd)pyrene --
UD RM 11 West Naphthalene ND
UD RM 11 West Perylene ND
UD RM 11 West Phenanthrene 6.E-06 6.E-06
UD RM 11 West Pyrene 8.E-06 8.E-06
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 West Total Carcinogenic PAHs --
UD RM 11 West Phthalates
UD RM 11 West Bis(2-ethylhexyl) phthalate ND
UD RM 11 West Dibutyl phthalate ND
UD RM 11 West Semivolatile Organic Compounds
UD RM 11 West Benzoic acid 6.E-05
UD RM 11 West Benzyl alcohol 2.E-06 2.E-06
UD RM 11 West Bis(2-chloroethoxy) methane ND
UD RM 11 West Dibenzofuran 7.E-07 7.E-07
UD RM 11 West Hexachlorobenzene 4.E-05 4.E-05
UD RM 11 West Hexachlorobutadiene ND
UD RM 11 West Nitrobenzene 5.E-03 2.E-02
UD RM 11 West Phenols
UD RM 11 West 4-Nitrophenol ND
UD RM 11 West Phenol ND
UD RM 11 West Polychlorinated Biphenyls
UD RM 11 West Total Aroclors NA
UD RM 11 West Total PCB Congeners --
UD RM 11 West Total PCBs, Adjusted 8.E-02 8.E-02
UD RM 11 West Dioxin/Furan
UD RM 11 West Total Dioxin/Furan TEQ 3.E-02 3.E-02
UD RM 11 West Total PCB TEQ 2.E-02 2.E-02
UD RM 11 West Total TEQ 5.E-02 5.E-02
UD RM 11 West Pesticides
UD RM 11 West Aldrin 2.E-04 2.E-04
UD RM 11 West alpha-Hexachlorocyclohexane ND
UD RM 11 West beta-Hexachlorocyclohexane ND
UD RM 11 West Dieldrin 5.E-04 5.E-04
UD RM 11 West Endrin ND
UD RM 11 West Endrin aldehyde ND
UD RM 11 West Endrin ketone ND
UD RM 11 West gamma-Hexachlorocyclohexane 3.E-06 3.E-06 3.E-06
UD RM 11 West Heptachlor ND
UD RM 11 West Heptachlor epoxide 2.E-04 2.E-04
UD RM 11 West Methoxychlor ND
UD RM 11 West Total Chlordanes 2.E-04 2.E-04
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 West Total DDD 2.E-04 2.E-04
UD RM 11 West Total DDE 6.E-04 6.E-04
UD RM 11 West Total DDT 9.E-05 9.E-05
UD RM 11 West Total Endosulfan 2.E-06 2.E-06 2.E-06 2.E-06

Exposure Point Total 3.E-02 1.E-02 2.E-03 5.E-03 2.E-02 2.E-03 3.E-03 8.E-02 5.E-02
UD RM 12  East Metals
UD RM 12  East Aluminum 5.E-03 5.E-03
UD RM 12  East Antimony ND
UD RM 12  East Arsenic, inorganic 1.E-02 1.E-02
UD RM 12  East Cadmium 2.E-03 2.E-03
UD RM 12  East Chromium 2.E-05
UD RM 12  East Copper 8.E-03 8.E-03
UD RM 12  East Lead --
UD RM 12  East Manganese 2.E-03 2.E-03
UD RM 12  East Mercury 1.E-02 1.E-02
UD RM 12  East Nickel 5.E-04 5.E-04
UD RM 12  East Selenium 1.E-03 1.E-03
UD RM 12  East Silver 6.E-04 6.E-04
UD RM 12  East Thallium 8.E-04 8.E-04 8.E-04
UD RM 12  East Zinc 5.E-03 5.E-03
UD RM 12  East Butyltins
UD RM 12  East Butyltin ion ND
UD RM 12  East Dibutyltin ion ND
UD RM 12  East Tributyltin ion ND
UD RM 12  East PAHs
UD RM 12  East 1-Methylnaphthalene 5.E-07
UD RM 12  East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 12  East Acenaphthene 6.E-07 6.E-07
UD RM 12  East Acenaphthylene ND
UD RM 12  East Anthracene 3.E-07
UD RM 12  East Benzo(a)anthracene --
UD RM 12  East Benzo(a)pyrene ND
UD RM 12  East Benzo(b)fluoranthene ND
UD RM 12  East Benzo(e)pyrene 4.E-06 4.E-06
UD RM 12  East Benzo(g,h,i)perylene ND
UD RM 12  East Benzo(k)fluoranthene ND
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 12  East Chrysene --
UD RM 12  East Dibenzo(a,h)anthracene ND
UD RM 12  East Dibenzothiophene ND
UD RM 12  East Fluoranthene 9.E-06 9.E-06 9.E-06 9.E-06
UD RM 12  East Fluorene 1.E-06 1.E-06
UD RM 12  East Indeno(1,2,3-cd)pyrene ND
UD RM 12  East Naphthalene 2.E-04 2.E-04
UD RM 12  East Perylene ND
UD RM 12  East Phenanthrene 7.E-06 7.E-06
UD RM 12  East Pyrene 1.E-05 1.E-05
UD RM 12  East Total Carcinogenic PAHs --
UD RM 12  East Phthalates
UD RM 12  East Bis(2-ethylhexyl) phthalate 4.E-04 4.E-04
UD RM 12  East Dibutyl phthalate ND
UD RM 12  East Semivolatile Organic Compounds
UD RM 12  East Benzoic acid 4.E-05
UD RM 12  East Benzyl alcohol ND
UD RM 12  East Bis(2-chloroethoxy) methane ND
UD RM 12  East Dibenzofuran 7.E-07 7.E-07
UD RM 12  East Hexachlorobenzene 5.E-05 5.E-05
UD RM 12  East Hexachlorobutadiene 2.E-07 2.E-07
UD RM 12  East Nitrobenzene 4.E-03 2.E-02
UD RM 12  East Phenols
UD RM 12  East 4-Nitrophenol ND
UD RM 12  East Phenol ND
UD RM 12  East Polychlorinated Biphenyls
UD RM 12  East Total Aroclors NA
UD RM 12  East Total PCB Congeners --
UD RM 12  East Total PCBs, Adjusted 3.E-01 3.E-01
UD RM 12  East Dioxin/Furan
UD RM 12  East Total Dioxin/Furan TEQ 3.E-02 3.E-02
UD RM 12  East Total PCB TEQ 4.E-02 4.E-02
UD RM 12  East Total TEQ 8.E-02 8.E-02
UD RM 12  East Pesticides
UD RM 12  East Aldrin 2.E-04 2.E-04
UD RM 12  East alpha-Hexachlorocyclohexane ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 50 of 64



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 12  East beta-Hexachlorocyclohexane ND
UD RM 12  East Dieldrin 6.E-04 6.E-04
UD RM 12  East Endrin ND
UD RM 12  East Endrin aldehyde ND
UD RM 12  East Endrin ketone ND
UD RM 12  East gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
UD RM 12  East Heptachlor ND
UD RM 12  East Heptachlor epoxide ND
UD RM 12  East Methoxychlor ND
UD RM 12  East Total Chlordanes 2.E-04 2.E-04
UD RM 12  East Total DDD 2.E-04 2.E-04
UD RM 12  East Total DDE 6.E-04 6.E-04
UD RM 12  East Total DDT 1.E-04 1.E-04
UD RM 12  East Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 2.E-02 1.E-02 3.E-03 8.E-03 2.E-02 2.E-03 3.E-03 3.E-01 2.E-05 8.E-02
UD Study Area Wide Metals
UD Study Area Wide Aluminum 5.E-03 5.E-03
UD Study Area Wide Antimony 2.E-04 2.E-04
UD Study Area Wide Arsenic, inorganic 1.E-02 1.E-02
UD Study Area Wide Cadmium 5.E-03 5.E-03
UD Study Area Wide Chromium 2.E-05
UD Study Area Wide Copper 1.E-02 1.E-02
UD Study Area Wide Lead --
UD Study Area Wide Manganese 2.E-03 2.E-03
UD Study Area Wide Mercury 7.E-03 7.E-03
UD Study Area Wide Nickel 8.E-04 8.E-04
UD Study Area Wide Selenium 1.E-03 1.E-03
UD Study Area Wide Silver 5.E-04 5.E-04
UD Study Area Wide Thallium 1.E-03 1.E-03 1.E-03
UD Study Area Wide Zinc 6.E-03 6.E-03
UD Study Area Wide Butyltins
UD Study Area Wide Butyltin ion 2.E-03 2.E-03
UD Study Area Wide Dibutyltin ion 1.E-02 1.E-02
UD Study Area Wide Tributyltin ion 1.E-02 1.E-02
UD Study Area Wide PAHs
UD Study Area Wide 1-Methylnaphthalene 1.E-06
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD Study Area Wide 2-Methylnaphthalene 7.E-05 7.E-05
UD Study Area Wide Acenaphthene 9.E-06 9.E-06
UD Study Area Wide Acenaphthylene 3.E-06 3.E-06
UD Study Area Wide Anthracene 3.E-06
UD Study Area Wide Benzo(a)anthracene --
UD Study Area Wide Benzo(a)pyrene --
UD Study Area Wide Benzo(b)fluoranthene --
UD Study Area Wide Benzo(e)pyrene 1.E-05 1.E-05
UD Study Area Wide Benzo(g,h,i)perylene 8.E-05 8.E-05
UD Study Area Wide Benzo(k)fluoranthene --
UD Study Area Wide Chrysene --
UD Study Area Wide Dibenzo(a,h)anthracene --
UD Study Area Wide Dibenzothiophene 4.E-06 4.E-06
UD Study Area Wide Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
UD Study Area Wide Fluorene 1.E-05 1.E-05
UD Study Area Wide Indeno(1,2,3-cd)pyrene --
UD Study Area Wide Naphthalene 8.E-05 8.E-05
UD Study Area Wide Perylene 1.E-06 1.E-06
UD Study Area Wide Phenanthrene 1.E-04 1.E-04
UD Study Area Wide Pyrene 4.E-04 4.E-04
UD Study Area Wide Total Carcinogenic PAHs --
UD Study Area Wide Phthalates
UD Study Area Wide Bis(2-ethylhexyl) phthalate 2.E-04 2.E-04
UD Study Area Wide Dibutyl phthalate 6.E-04 6.E-04
UD Study Area Wide Semivolatile Organic Compounds
UD Study Area Wide Benzoic acid 6.E-05
UD Study Area Wide Benzyl alcohol 2.E-05 2.E-05
UD Study Area Wide Bis(2-chloroethoxy) methane 7.E-04 7.E-04
UD Study Area Wide Dibenzofuran 4.E-06 4.E-06
UD Study Area Wide Hexachlorobenzene 4.E-05 4.E-05
UD Study Area Wide Hexachlorobutadiene 1.E-06 1.E-06
UD Study Area Wide Nitrobenzene 7.E-03 3.E-02
UD Study Area Wide Phenols
UD Study Area Wide 4-Nitrophenol 2.E-04 2.E-04 2.E-04
UD Study Area Wide Phenol 4.E-04 4.E-04 4.E-04
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD Study Area Wide Polychlorinated Biphenyls
UD Study Area Wide Total Aroclors 3.E-01 3.E-01
UD Study Area Wide Total PCB Congeners --
UD Study Area Wide Total PCBs, Adjusted 1.E+00 1.E+00
UD Study Area Wide Dioxin/Furan
UD Study Area Wide Total Dioxin/Furan TEQ 9.E-02 9.E-02
UD Study Area Wide Total PCB TEQ 1.E-01 1.E-01
UD Study Area Wide Total TEQ 2.E-01 2.E-01
UD Study Area Wide Pesticides
UD Study Area Wide Aldrin 1.E-03 1.E-03
UD Study Area Wide alpha-Hexachlorocyclohexane 6.E-08 6.E-08
UD Study Area Wide beta-Hexachlorocyclohexane 9.E-05 9.E-05
UD Study Area Wide Dieldrin 1.E-03 1.E-03
UD Study Area Wide Endrin 3.E-06 3.E-06
UD Study Area Wide Endrin aldehyde 6.E-05 6.E-05
UD Study Area Wide Endrin ketone 6.E-07 6.E-07
UD Study Area Wide gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD Study Area Wide Heptachlor 4.E-06 4.E-06
UD Study Area Wide Heptachlor epoxide 1.E-03 1.E-03
UD Study Area Wide Methoxychlor 3.E-06 3.E-06 3.E-06
UD Study Area Wide Total Chlordanes 6.E-04 6.E-04
UD Study Area Wide Total DDD 5.E-03 5.E-03
UD Study Area Wide Total DDE 3.E-03 3.E-03
UD Study Area Wide Total DDT 2.E-03 2.E-03
UD Study Area Wide Total Endosulfan 8.E-06 8.E-06 8.E-06 8.E-06

Exposure Point Total 3.E-02 2.E-02 6.E-03 1.E-02 1.E-02 4.E-03 2.E-02 1.E+00 7.E-05 2.E-01 4.E-04 3.E-06
D RM 1 East Metals
D RM 1 East Aluminum 1.E-03 1.E-03
D RM 1 East Arsenic, inorganic 2.E-02 2.E-02
D RM 1 East Cadmium 5.E-03 5.E-03
D RM 1 East Chromium 1.E-05
D RM 1 East Copper 9.E-03 9.E-03
D RM 1 East Lead --
D RM 1 East Manganese 1.E-03 1.E-03
D RM 1 East Mercury 7.E-03 7.E-03
D RM 1 East Nickel 3.E-04 3.E-04
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 1 East Selenium 2.E-03 2.E-03
D RM 1 East Silver 2.E-04 2.E-04
D RM 1 East Thallium 1.E-03 1.E-03 1.E-03
D RM 1 East Zinc 3.E-03 3.E-03
D RM 1 East Butyltins
D RM 1 East Butyltin ion 4.E-04 4.E-04
D RM 1 East PAHs
D RM 1 East 1-Methylnaphthalene ND
D RM 1 East 2-Methylnaphthalene 1.E-05 1.E-05
D RM 1 East Acenaphthene 5.E-07 5.E-07
D RM 1 East Acenaphthylene ND
D RM 1 East Anthracene 3.E-07
D RM 1 East Benzo(a)anthracene --
D RM 1 East Benzo(a)pyrene --
D RM 1 East Benzo(b)fluoranthene --
D RM 1 East Benzo(e)pyrene 4.E-06 4.E-06
D RM 1 East Benzo(g,h,i)perylene ND
D RM 1 East Chrysene --
D RM 1 East Dibenzothiophene ND
D RM 1 East Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
D RM 1 East Fluorene 2.E-06 2.E-06
D RM 1 East Indeno(1,2,3-cd)pyrene ND
D RM 1 East Perylene ND
D RM 1 East Phenanthrene 1.E-05 1.E-05
D RM 1 East Pyrene 3.E-05 3.E-05
D RM 1 East Total Carcinogenic PAHs --
D RM 1 East Semivolatile Organic Compounds
D RM 1 East Benzoic acid 4.E-05
D RM 1 East Dibenzofuran 8.E-07 8.E-07
D RM 1 East Hexachlorobenzene 3.E-05 3.E-05
D RM 1 East Hexachlorobutadiene ND
D RM 1 East Nitrobenzene 7.E-03 3.E-02
D RM 1 East Phenols
D RM 1 East 2-Methylphenol ND
D RM 1 East Polychlorinated Biphenyls
D RM 1 East Total PCB Congeners --
D RM 1 East Total PCBs, Adjusted 2.E-01 2.E-01
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 1 East Dioxin/Furan
D RM 1 East Total Dioxin/Furan TEQ 1.E-02 1.E-02
D RM 1 East Total PCB TEQ 6.E-02 6.E-02
D RM 1 East Total TEQ 7.E-02 7.E-02
D RM 1 East Pesticides
D RM 1 East Aldrin 3.E-04 3.E-04
D RM 1 East Dieldrin 5.E-04 5.E-04
D RM 1 East gamma-Hexachlorocyclohexane 5.E-06 5.E-06 5.E-06
D RM 1 East Heptachlor epoxide 2.E-04 2.E-04
D RM 1 East Total Chlordanes 2.E-04 2.E-04
D RM 1 East Total DDD 8.E-04 8.E-04
D RM 1 East Total DDE 1.E-03 1.E-03
D RM 1 East Total DDT 1.E-04 1.E-04
D RM 1 East Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 3.E-02 2.E-02 5.E-03 9.E-03 1.E-02 2.E-03 5.E-03 2.E-01 1.E-05 7.E-02
D RM 2 West Metals
D RM 2 West Aluminum 1.E-03 1.E-03
D RM 2 West Arsenic, inorganic 2.E-02 2.E-02
D RM 2 West Cadmium 4.E-03 4.E-03
D RM 2 West Chromium 2.E-05
D RM 2 West Copper 1.E-02 1.E-02
D RM 2 West Lead --
D RM 2 West Manganese 1.E-03 1.E-03
D RM 2 West Mercury 1.E-02 1.E-02
D RM 2 West Nickel 4.E-04 4.E-04
D RM 2 West Selenium 1.E-03 1.E-03
D RM 2 West Silver 2.E-04 2.E-04
D RM 2 West Thallium 2.E-03 2.E-03 2.E-03
D RM 2 West Zinc 4.E-03 4.E-03
D RM 2 West Butyltins
D RM 2 West Butyltin ion ND
D RM 2 West PAHs
D RM 2 West 1-Methylnaphthalene 7.E-07
D RM 2 West 2-Methylnaphthalene 2.E-05 2.E-05
D RM 2 West Acenaphthene 4.E-06 4.E-06
D RM 2 West Acenaphthylene 5.E-07 5.E-07
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 2 West Anthracene 7.E-07
D RM 2 West Benzo(a)anthracene --
D RM 2 West Benzo(a)pyrene ND
D RM 2 West Benzo(b)fluoranthene --
D RM 2 West Benzo(e)pyrene 7.E-06 7.E-06
D RM 2 West Benzo(g,h,i)perylene 1.E-06 1.E-06
D RM 2 West Chrysene --
D RM 2 West Dibenzothiophene 2.E-06 2.E-06
D RM 2 West Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
D RM 2 West Fluorene 6.E-06 6.E-06
D RM 2 West Indeno(1,2,3-cd)pyrene --
D RM 2 West Perylene 1.E-06 1.E-06
D RM 2 West Phenanthrene 4.E-05 4.E-05
D RM 2 West Pyrene 1.E-04 1.E-04
D RM 2 West Total Carcinogenic PAHs --
D RM 2 West Semivolatile Organic Compounds
D RM 2 West Benzoic acid 4.E-05
D RM 2 West Dibenzofuran 2.E-06 2.E-06
D RM 2 West Hexachlorobenzene 3.E-05 3.E-05
D RM 2 West Hexachlorobutadiene 5.E-07 5.E-07
D RM 2 West Nitrobenzene 1.E-03 6.E-03
D RM 2 West Phenols
D RM 2 West 2-Methylphenol 9.E-06 9.E-06 9.E-06
D RM 2 West Polychlorinated Biphenyls
D RM 2 West Total PCB Congeners --
D RM 2 West Total PCBs, Adjusted 2.E-01 2.E-01
D RM 2 West Dioxin/Furan
D RM 2 West Total Dioxin/Furan TEQ 2.E-02 2.E-02
D RM 2 West Total PCB TEQ 4.E-02 4.E-02
D RM 2 West Total TEQ 6.E-02 6.E-02
D RM 2 West Pesticides
D RM 2 West Aldrin 4.E-04 4.E-04
D RM 2 West Dieldrin 6.E-04 6.E-04
D RM 2 West gamma-Hexachlorocyclohexane 5.E-06 5.E-06 5.E-06
D RM 2 West Heptachlor epoxide 2.E-04 2.E-04
D RM 2 West Total Chlordanes 3.E-04 3.E-04
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 2 West Total DDD 1.E-03 1.E-03
D RM 2 West Total DDE 1.E-03 1.E-03
D RM 2 West Total DDT 2.E-04 2.E-04
D RM 2 West Total Endosulfan 4.E-06 4.E-06 4.E-06 4.E-06

Exposure Point Total 1.E-02 2.E-02 5.E-03 1.E-02 1.E-02 2.E-03 6.E-03 2.E-01 2.E-05 6.E-02 9.E-06
D RM 10 West Metals
D RM 10 West Aluminum 2.E-03 2.E-03
D RM 10 West Arsenic, inorganic 1.E-02 1.E-02
D RM 10 West Cadmium 2.E-03 2.E-03
D RM 10 West Chromium 2.E-05
D RM 10 West Copper 8.E-03 8.E-03
D RM 10 West Lead --
D RM 10 West Manganese 2.E-03 2.E-03
D RM 10 West Mercury NA
D RM 10 West Nickel 5.E-04 5.E-04
D RM 10 West Selenium 2.E-03 2.E-03
D RM 10 West Silver 5.E-04 5.E-04
D RM 10 West Thallium 7.E-04 7.E-04 7.E-04
D RM 10 West Zinc 4.E-03 4.E-03
D RM 10 West Butyltins
D RM 10 West Butyltin ion NA
D RM 10 West PAHs
D RM 10 West 1-Methylnaphthalene 5.E-07
D RM 10 West 2-Methylnaphthalene 1.E-05 1.E-05
D RM 10 West Acenaphthene 3.E-07 3.E-07
D RM 10 West Acenaphthylene 1.E-07 1.E-07
D RM 10 West Anthracene 2.E-07
D RM 10 West Benzo(a)anthracene --
D RM 10 West Benzo(a)pyrene ND
D RM 10 West Benzo(b)fluoranthene ND
D RM 10 West Benzo(e)pyrene 2.E-06 2.E-06
D RM 10 West Benzo(g,h,i)perylene ND
D RM 10 West Chrysene --
D RM 10 West Dibenzothiophene 4.E-07 4.E-07
D RM 10 West Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
D RM 10 West Fluorene 9.E-07 9.E-07
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 10 West Indeno(1,2,3-cd)pyrene ND
D RM 10 West Perylene ND
D RM 10 West Phenanthrene 7.E-06 7.E-06
D RM 10 West Pyrene 1.E-05 1.E-05
D RM 10 West Total Carcinogenic PAHs --
D RM 10 West Semivolatile Organic Compounds
D RM 10 West Benzoic acid NA
D RM 10 West Dibenzofuran 7.E-07 7.E-07
D RM 10 West Hexachlorobenzene 4.E-05 4.E-05
D RM 10 West Hexachlorobutadiene ND
D RM 10 West Nitrobenzene NA
D RM 10 West Phenols
D RM 10 West 2-Methylphenol NA
D RM 10 West Polychlorinated Biphenyls
D RM 10 West Total PCB Congeners --
D RM 10 West Total PCBs, Adjusted 3.E-01 3.E-01
D RM 10 West Dioxin/Furan
D RM 10 West Total Dioxin/Furan TEQ 1.E-02 1.E-02
D RM 10 West Total PCB TEQ 3.E-02 3.E-02
D RM 10 West Total TEQ 5.E-02 5.E-02
D RM 10 West Pesticides
D RM 10 West Aldrin 3.E-04 3.E-04
D RM 10 West Dieldrin 6.E-04 6.E-04
D RM 10 West gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
D RM 10 West Heptachlor epoxide 1.E-04 1.E-04
D RM 10 West Total Chlordanes 2.E-04 2.E-04
D RM 10 West Total DDD 2.E-04 2.E-04
D RM 10 West Total DDE 8.E-04 8.E-04
D RM 10 West Total DDT 7.E-05 7.E-05
D RM 10 West Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 5.E-03 1.E-02 2.E-03 8.E-03 4.E-03 2.E-03 3.E-03 3.E-01 1.E-05 5.E-02
D RM 11 East Metals
D RM 11 East Aluminum 2.E-03 2.E-03
D RM 11 East Arsenic, inorganic 1.E-02 1.E-02
D RM 11 East Cadmium 5.E-03 5.E-03
D RM 11 East Chromium 1.E-05
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 11 East Copper 8.E-03 8.E-03
D RM 11 East Lead --
D RM 11 East Manganese 2.E-03 2.E-03
D RM 11 East Mercury 9.E-03 9.E-03
D RM 11 East Nickel 5.E-04 5.E-04
D RM 11 East Selenium 1.E-03 1.E-03
D RM 11 East Silver 6.E-04 6.E-04
D RM 11 East Thallium 4.E-04 4.E-04 4.E-04
D RM 11 East Zinc 3.E-03 3.E-03
D RM 11 East Butyltins
D RM 11 East Butyltin ion 2.E-04 2.E-04
D RM 11 East PAHs
D RM 11 East 1-Methylnaphthalene ND
D RM 11 East 2-Methylnaphthalene ND
D RM 11 East Acenaphthene 3.E-07 3.E-07
D RM 11 East Acenaphthylene ND
D RM 11 East Anthracene 2.E-07
D RM 11 East Benzo(a)anthracene --
D RM 11 East Benzo(a)pyrene --
D RM 11 East Benzo(b)fluoranthene --
D RM 11 East Benzo(e)pyrene 2.E-06 2.E-06
D RM 11 East Benzo(g,h,i)perylene ND
D RM 11 East Chrysene --
D RM 11 East Dibenzothiophene 4.E-07 4.E-07
D RM 11 East Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
D RM 11 East Fluorene 1.E-06 1.E-06
D RM 11 East Indeno(1,2,3-cd)pyrene ND
D RM 11 East Perylene ND
D RM 11 East Phenanthrene 7.E-06 7.E-06
D RM 11 East Pyrene 1.E-05 1.E-05
D RM 11 East Total Carcinogenic PAHs --
D RM 11 East Semivolatile Organic Compounds
D RM 11 East Benzoic acid 2.E-05
D RM 11 East Dibenzofuran 5.E-07 5.E-07
D RM 11 East Hexachlorobenzene 3.E-05 3.E-05
D RM 11 East Hexachlorobutadiene ND
D RM 11 East Nitrobenzene 2.E-03 8.E-03
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 11 East Phenols
D RM 11 East 2-Methylphenol ND
D RM 11 East Polychlorinated Biphenyls
D RM 11 East Total PCB Congeners --
D RM 11 East Total PCBs, Adjusted 1.E+00 1.E+00
D RM 11 East Dioxin/Furan
D RM 11 East Total Dioxin/Furan TEQ 9.E-03 9.E-03
D RM 11 East Total PCB TEQ 3.E-02 3.E-02
D RM 11 East Total TEQ 4.E-02 4.E-02
D RM 11 East Pesticides
D RM 11 East Aldrin ND
D RM 11 East Dieldrin 3.E-04 3.E-04
D RM 11 East gamma-Hexachlorocyclohexane ND
D RM 11 East Heptachlor epoxide 9.E-05 9.E-05
D RM 11 East Total Chlordanes 1.E-04 1.E-04
D RM 11 East Total DDD 1.E-04 1.E-04
D RM 11 East Total DDE 4.E-04 4.E-04
D RM 11 East Total DDT 6.E-05 6.E-05
D RM 11 East Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 1.E-02 1.E-02 5.E-03 8.E-03 1.E-02 2.E-03 2.E-03 1.E+00 4.E-02
D RM 12 East Metals
D RM 12 East Aluminum 3.E-03 3.E-03
D RM 12 East Arsenic, inorganic 1.E-02 1.E-02
D RM 12 East Cadmium 3.E-03 3.E-03
D RM 12 East Chromium 2.E-05
D RM 12 East Copper 9.E-03 9.E-03
D RM 12 East Lead --
D RM 12 East Manganese 2.E-03 2.E-03
D RM 12 East Mercury 1.E-02 1.E-02
D RM 12 East Nickel 5.E-04 5.E-04
D RM 12 East Selenium 1.E-03 1.E-03
D RM 12 East Silver 7.E-04 7.E-04
D RM 12 East Thallium 6.E-04 6.E-04 6.E-04
D RM 12 East Zinc 4.E-03 4.E-03
D RM 12 East Butyltins
D RM 12 East Butyltin ion ND
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 12 East PAHs
D RM 12 East 1-Methylnaphthalene ND
D RM 12 East 2-Methylnaphthalene ND
D RM 12 East Acenaphthene ND
D RM 12 East Acenaphthylene 2.E-07 2.E-07
D RM 12 East Anthracene 2.E-07
D RM 12 East Benzo(a)anthracene --
D RM 12 East Benzo(a)pyrene --
D RM 12 East Benzo(b)fluoranthene ND
D RM 12 East Benzo(e)pyrene 3.E-06 3.E-06
D RM 12 East Benzo(g,h,i)perylene ND
D RM 12 East Chrysene --
D RM 12 East Dibenzothiophene ND
D RM 12 East Fluoranthene 7.E-06 7.E-06 7.E-06 7.E-06
D RM 12 East Fluorene 7.E-07 7.E-07
D RM 12 East Indeno(1,2,3-cd)pyrene ND
D RM 12 East Perylene ND
D RM 12 East Phenanthrene 4.E-06 4.E-06
D RM 12 East Pyrene 9.E-06 9.E-06
D RM 12 East Total Carcinogenic PAHs --
D RM 12 East Semivolatile Organic Compounds
D RM 12 East Benzoic acid 3.E-05
D RM 12 East Dibenzofuran 5.E-07 5.E-07
D RM 12 East Hexachlorobenzene 3.E-05 3.E-05
D RM 12 East Hexachlorobutadiene ND
D RM 12 East Nitrobenzene 2.E-03 9.E-03
D RM 12 East Phenols
D RM 12 East 2-Methylphenol ND
D RM 12 East Polychlorinated Biphenyls
D RM 12 East Total PCB Congeners --
D RM 12 East Total PCBs, Adjusted 2.E-01 2.E-01
D RM 12 East Dioxin/Furan
D RM 12 East Total Dioxin/Furan TEQ 1.E-02 1.E-02
D RM 12 East Total PCB TEQ 2.E-02 2.E-02
D RM 12 East Total TEQ 4.E-02 4.E-02
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 12 East Pesticides
D RM 12 East Aldrin ND
D RM 12 East Dieldrin 4.E-04 4.E-04
D RM 12 East gamma-Hexachlorocyclohexane 4.E-06 4.E-06 4.E-06
D RM 12 East Heptachlor epoxide 1.E-04 1.E-04
D RM 12 East Total Chlordanes 2.E-04 2.E-04
D RM 12 East Total DDD 1.E-04 1.E-04
D RM 12 East Total DDE 4.E-04 4.E-04
D RM 12 East Total DDT 7.E-05 7.E-05
D RM 12 East Total Endosulfan 4.E-06 4.E-06 4.E-06 4.E-06

Exposure Point Total 1.E-02 1.E-02 3.E-03 9.E-03 2.E-02 2.E-03 2.E-03 2.E-01 4.E-02
D Study Area Wide Metals
D Study Area Wide Aluminum 2.E-03 2.E-03
D Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
D Study Area Wide Cadmium 5.E-03 5.E-03
D Study Area Wide Chromium 2.E-05
D Study Area Wide Copper 1.E-02 1.E-02
D Study Area Wide Lead --
D Study Area Wide Manganese 2.E-03 2.E-03
D Study Area Wide Mercury 1.E-02 1.E-02
D Study Area Wide Nickel 5.E-04 5.E-04
D Study Area Wide Selenium 2.E-03 2.E-03
D Study Area Wide Silver 6.E-04 6.E-04
D Study Area Wide Thallium 2.E-03 2.E-03 2.E-03
D Study Area Wide Zinc 4.E-03 4.E-03
D Study Area Wide Butyltins
D Study Area Wide Butyltin ion 2.E-04 2.E-04
D Study Area Wide PAHs
D Study Area Wide 1-Methylnaphthalene 7.E-07
D Study Area Wide 2-Methylnaphthalene 2.E-05 2.E-05
D Study Area Wide Acenaphthene 4.E-06 4.E-06
D Study Area Wide Acenaphthylene 5.E-07 5.E-07
D Study Area Wide Anthracene 7.E-07
D Study Area Wide Benzo(a)anthracene --
D Study Area Wide Benzo(a)pyrene --
D Study Area Wide Benzo(b)fluoranthene --
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D Study Area Wide Benzo(e)pyrene 7.E-06 7.E-06
D Study Area Wide Benzo(g,h,i)perylene 1.E-06 1.E-06
D Study Area Wide Chrysene --
D Study Area Wide Dibenzothiophene 2.E-06 2.E-06
D Study Area Wide Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
D Study Area Wide Fluorene 6.E-06 6.E-06
D Study Area Wide Indeno(1,2,3-cd)pyrene --
D Study Area Wide Perylene 1.E-06 1.E-06
D Study Area Wide Phenanthrene 4.E-05 4.E-05
D Study Area Wide Pyrene 1.E-04 1.E-04
D Study Area Wide Total Carcinogenic PAHs --
D Study Area Wide Semivolatile Organic Compounds
D Study Area Wide Benzoic acid 4.E-05
D Study Area Wide Dibenzofuran 2.E-06 2.E-06
D Study Area Wide Hexachlorobenzene 4.E-05 4.E-05
D Study Area Wide Hexachlorobutadiene 5.E-07 5.E-07
D Study Area Wide Nitrobenzene 2.E-03 8.E-03
D Study Area Wide Phenols
D Study Area Wide 2-Methylphenol 9.E-06 9.E-06 9.E-06
D Study Area Wide Polychlorinated Biphenyls
D Study Area Wide Total PCB Congeners --
D Study Area Wide Total PCBs, Adjusted 1.E+00 1.E+00
D Study Area Wide Dioxin/Furan
D Study Area Wide Total Dioxin/Furan TEQ 2.E-02 2.E-02
D Study Area Wide Total PCB TEQ 4.E-02 4.E-02
D Study Area Wide Total TEQ 6.E-02 6.E-02
D Study Area Wide Pesticides
D Study Area Wide Aldrin 4.E-04 4.E-04
D Study Area Wide Dieldrin 6.E-04 6.E-04
D Study Area Wide gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
D Study Area Wide Heptachlor epoxide 2.E-04 2.E-04
D Study Area Wide Total Chlordanes 3.E-04 3.E-04
D Study Area Wide Total DDD 1.E-03 1.E-03
D Study Area Wide Total DDE 1.E-03 1.E-03
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TABLE 5-172
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D Study Area Wide Total DDT 2.E-04 2.E-04
D Study Area Wide Total Endosulfan 4.E-06 4.E-06 4.E-06 4.E-06

Exposure Point Total 1.E-02 2.E-02 5.E-03 1.E-02 1.E-02 2.E-03 6.E-03 1.E+00 2.E-05 6.E-02 9.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data when available. When congener data not available, PCB Aroclor data were used in sums.

Abbreviations:
-- = Not applicable.
D = Depurated clam.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
TEQ = Toxic Equivalents.
UD = Undepurated clam.
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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UD RM 1 East Metals
UD RM 1 East Aluminum 4.E-03 4.E-03
UD RM 1 East Antimony ND
UD RM 1 East Arsenic, inorganic 2.E-02 2.E-02
UD RM 1 East Cadmium 5.E-03 5.E-03
UD RM 1 East Chromium 2.E-05
UD RM 1 East Copper 1.E-02 1.E-02
UD RM 1 East Lead --
UD RM 1 East Manganese 2.E-03 2.E-03
UD RM 1 East Mercury 6.E-03 6.E-03
UD RM 1 East Nickel 4.E-04 4.E-04
UD RM 1 East Selenium 2.E-03 2.E-03
UD RM 1 East Silver 2.E-04 2.E-04
UD RM 1 East Thallium 2.E-03 2.E-03 2.E-03
UD RM 1 East Zinc 4.E-03 4.E-03
UD RM 1 East Butyltins
UD RM 1 East Butyltin ion 5.E-04 5.E-04
UD RM 1 East Dibutyltin ion 5.E-04 5.E-04
UD RM 1 East Tributyltin ion ND
UD RM 1 East PAHs
UD RM 1 East 1-Methylnaphthalene 6.E-07
UD RM 1 East 2-Methylnaphthalene 1.E-05 1.E-05
UD RM 1 East Acenaphthene 6.E-07 6.E-07
UD RM 1 East Acenaphthylene 2.E-07 2.E-07
UD RM 1 East Anthracene 3.E-07
UD RM 1 East Benzo(a)anthracene --
UD RM 1 East Benzo(a)pyrene --
UD RM 1 East Benzo(b)fluoranthene --
UD RM 1 East Benzo(e)pyrene 5.E-06 5.E-06
UD RM 1 East Benzo(g,h,i)perylene 2.E-06 2.E-06
UD RM 1 East Benzo(k)fluoranthene --
UD RM 1 East Chrysene --
UD RM 1 East Dibenzo(a,h)anthracene --
UD RM 1 East Dibenzothiophene 8.E-07 8.E-07
UD RM 1 East Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 1 East Fluorene 2.E-06 2.E-06
UD RM 1 East Indeno(1,2,3-cd)pyrene --
UD RM 1 East Naphthalene ND
UD RM 1 East Perylene 4.E-07 4.E-07
UD RM 1 East Phenanthrene 1.E-05 1.E-05
UD RM 1 East Pyrene 4.E-05 4.E-05
UD RM 1 East Total Carcinogenic PAHs --
UD RM 1 East Phthalates
UD RM 1 East Bis(2-ethylhexyl) phthalate ND
UD RM 1 East Dibutyl phthalate ND
UD RM 1 East Semivolatile Organic Compounds
UD RM 1 East Benzoic acid 3.E-05
UD RM 1 East Benzyl alcohol 2.E-06 2.E-06
UD RM 1 East Bis(2-chloroethoxy) methane ND
UD RM 1 East Dibenzofuran 1.E-06 1.E-06
UD RM 1 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 1 East Hexachlorobutadiene 4.E-07 4.E-07
UD RM 1 East Nitrobenzene 8.E-03 3.E-02
UD RM 1 East Phenols
UD RM 1 East 4-Nitrophenol ND
UD RM 1 East Phenol ND
UD RM 1 East Polychlorinated Biphenyls
UD RM 1 East Total Aroclors NA
UD RM 1 East Total PCB Congeners --
UD RM 1 East Total PCBs, Adjusted 3.E-01 3.E-01
UD RM 1 East Dioxin/Furan
UD RM 1 East Total Dioxin/Furan TEQ 2.E-02 2.E-02
UD RM 1 East Total PCB TEQ 7.E-02 7.E-02
UD RM 1 East Total TEQ 9.E-02 9.E-02
UD RM 1 East Pesticides
UD RM 1 East Aldrin 4.E-04 4.E-04
UD RM 1 East alpha-Hexachlorocyclohexane ND
UD RM 1 East beta-Hexachlorocyclohexane ND
UD RM 1 East Dieldrin 6.E-04 6.E-04
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 1 East Endrin ND
UD RM 1 East Endrin aldehyde ND
UD RM 1 East Endrin ketone ND
UD RM 1 East gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
UD RM 1 East Heptachlor ND
UD RM 1 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 1 East Methoxychlor ND
UD RM 1 East Total Chlordanes 3.E-04 3.E-04
UD RM 1 East Total DDD 1.E-03 1.E-03
UD RM 1 East Total DDE 2.E-03 2.E-03
UD RM 1 East Total DDT 2.E-04 2.E-04
UD RM 1 East Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Totalb 4.E-02 2.E-02 5.E-03 1.E-02 1.E-02 2.E-03 6.E-03 3.E-01 1.E-05 9.E-02
UD RM 2 East Metals
UD RM 2 East Aluminum 2.E-03 2.E-03
UD RM 2 East Antimony 1.E-04 1.E-04
UD RM 2 East Arsenic, inorganic 2.E-02 2.E-02
UD RM 2 East Cadmium 8.E-03 8.E-03
UD RM 2 East Chromium 2.E-05
UD RM 2 East Copper 1.E-02 1.E-02
UD RM 2 East Lead --
UD RM 2 East Manganese NA
UD RM 2 East Mercury 3.E-03 3.E-03
UD RM 2 East Nickel 6.E-04 6.E-04
UD RM 2 East Selenium 1.E-03 1.E-03
UD RM 2 East Silver 4.E-04 4.E-04
UD RM 2 East Thallium NA
UD RM 2 East Zinc 6.E-03 6.E-03
UD RM 2 East Butyltins
UD RM 2 East Butyltin ion 5.E-04 5.E-04
UD RM 2 East Dibutyltin ion 7.E-04 7.E-04
UD RM 2 East Tributyltin ion 9.E-04 9.E-04
UD RM 2 East PAHs
UD RM 2 East 1-Methylnaphthalene NA
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 2 East Acenaphthene 8.E-07 8.E-07
UD RM 2 East Acenaphthylene 1.E-06 1.E-06
UD RM 2 East Anthracene 1.E-06
UD RM 2 East Benzo(a)anthracene --
UD RM 2 East Benzo(a)pyrene --
UD RM 2 East Benzo(b)fluoranthene --
UD RM 2 East Benzo(e)pyrene NA
UD RM 2 East Benzo(g,h,i)perylene 4.E-06 4.E-06
UD RM 2 East Benzo(k)fluoranthene --
UD RM 2 East Chrysene --
UD RM 2 East Dibenzo(a,h)anthracene ND
UD RM 2 East Dibenzothiophene NA
UD RM 2 East Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
UD RM 2 East Fluorene 3.E-06 3.E-06
UD RM 2 East Indeno(1,2,3-cd)pyrene --
UD RM 2 East Naphthalene ND
UD RM 2 East Perylene NA
UD RM 2 East Phenanthrene 3.E-05 3.E-05
UD RM 2 East Pyrene 2.E-04 2.E-04
UD RM 2 East Total Carcinogenic PAHs --
UD RM 2 East Phthalates
UD RM 2 East Bis(2-ethylhexyl) phthalate ND
UD RM 2 East Dibutyl phthalate ND
UD RM 2 East Semivolatile Organic Compounds
UD RM 2 East Benzoic acid NA
UD RM 2 East Benzyl alcohol 1.E-06 1.E-06
UD RM 2 East Bis(2-chloroethoxy) methane NA
UD RM 2 East Dibenzofuran ND
UD RM 2 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 2 East Hexachlorobutadiene ND
UD RM 2 East Nitrobenzene NA
UD RM 2 East Phenols
UD RM 2 East 4-Nitrophenol NA
UD RM 2 East Phenol ND
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 East Polychlorinated Biphenyls
UD RM 2 East Total Aroclors NA
UD RM 2 East Total PCB Congeners --
UD RM 2 East Total PCBs, Adjusted 5.E-01 5.E-01
UD RM 2 East Dioxin/Furan
UD RM 2 East Total Dioxin/Furan TEQ 2.E-02 2.E-02
UD RM 2 East Total PCB TEQ 1.E-01 1.E-01
UD RM 2 East Total TEQ 1.E-01 1.E-01
UD RM 2 East Pesticides
UD RM 2 East Aldrin 3.E-04 3.E-04
UD RM 2 East alpha-Hexachlorocyclohexane ND
UD RM 2 East beta-Hexachlorocyclohexane ND
UD RM 2 East Dieldrin 8.E-04 8.E-04
UD RM 2 East Endrin 9.E-07 9.E-07
UD RM 2 East Endrin aldehyde ND
UD RM 2 East Endrin ketone ND
UD RM 2 East gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 2 East Heptachlor 9.E-07 9.E-07
UD RM 2 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 2 East Methoxychlor ND
UD RM 2 East Total Chlordanes 3.E-04 3.E-04
UD RM 2 East Total DDD 1.E-03 1.E-03
UD RM 2 East Total DDE 1.E-03 1.E-03
UD RM 2 East Total DDT 2.E-04 2.E-04
UD RM 2 East Total Endosulfan 8.E-06 8.E-06 8.E-06 8.E-06

Exposure Point Total 6.E-03 2.E-02 8.E-03 1.E-02 5.E-03 2.E-03 4.E-03 5.E-01 2.E-05 1.E-01
UD RM 2 West Metals
UD RM 2 West Aluminum 2.E-03 2.E-03
UD RM 2 West Antimony ND
UD RM 2 West Arsenic, inorganic 2.E-02 2.E-02
UD RM 2 West Cadmium 4.E-03 4.E-03
UD RM 2 West Chromium 2.E-05
UD RM 2 West Copper 9.E-03 9.E-03
UD RM 2 West Lead --
UD RM 2 West Manganese 1.E-03 1.E-03
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 West Mercury 4.E-03 4.E-03
UD RM 2 West Nickel 5.E-04 5.E-04
UD RM 2 West Selenium 1.E-03 1.E-03
UD RM 2 West Silver 3.E-04 3.E-04
UD RM 2 West Thallium 1.E-03 1.E-03 1.E-03
UD RM 2 West Zinc 5.E-03 5.E-03
UD RM 2 West Butyltins
UD RM 2 West Butyltin ion 2.E-04 2.E-04
UD RM 2 West Dibutyltin ion 5.E-04 5.E-04
UD RM 2 West Tributyltin ion 5.E-04 5.E-04
UD RM 2 West PAHs
UD RM 2 West 1-Methylnaphthalene 8.E-07
UD RM 2 West 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 2 West Acenaphthene 2.E-06 2.E-06
UD RM 2 West Acenaphthylene 9.E-07 9.E-07
UD RM 2 West Anthracene 2.E-06
UD RM 2 West Benzo(a)anthracene --
UD RM 2 West Benzo(a)pyrene --
UD RM 2 West Benzo(b)fluoranthene --
UD RM 2 West Benzo(e)pyrene 6.E-06 6.E-06
UD RM 2 West Benzo(g,h,i)perylene 5.E-06 5.E-06
UD RM 2 West Benzo(k)fluoranthene --
UD RM 2 West Chrysene --
UD RM 2 West Dibenzo(a,h)anthracene ND
UD RM 2 West Dibenzothiophene 2.E-06 2.E-06
UD RM 2 West Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
UD RM 2 West Fluorene 4.E-06 4.E-06
UD RM 2 West Indeno(1,2,3-cd)pyrene --
UD RM 2 West Naphthalene ND
UD RM 2 West Perylene 9.E-07 9.E-07
UD RM 2 West Phenanthrene 6.E-05 6.E-05
UD RM 2 West Pyrene 2.E-04 2.E-04
UD RM 2 West Total Carcinogenic PAHs --
UD RM 2 West Phthalates
UD RM 2 West Bis(2-ethylhexyl) phthalate ND
UD RM 2 West Dibutyl phthalate ND
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 West Semivolatile Organic Compounds
UD RM 2 West Benzoic acid 2.E-05
UD RM 2 West Benzyl alcohol 1.E-06 1.E-06
UD RM 2 West Bis(2-chloroethoxy) methane ND
UD RM 2 West Dibenzofuran 1.E-06 1.E-06
UD RM 2 West Hexachlorobenzene 3.E-05 3.E-05
UD RM 2 West Hexachlorobutadiene ND
UD RM 2 West Nitrobenzene 7.E-03 3.E-02
UD RM 2 West Phenols
UD RM 2 West 4-Nitrophenol 2.E-04 2.E-04 2.E-04
UD RM 2 West Phenol ND
UD RM 2 West Polychlorinated Biphenyls
UD RM 2 West Total Aroclors NA
UD RM 2 West Total PCB Congeners --
UD RM 2 West Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 2 West Dioxin/Furan
UD RM 2 West Total Dioxin/Furan TEQ 2.E-02 2.E-02
UD RM 2 West Total PCB TEQ 4.E-02 4.E-02
UD RM 2 West Total TEQ 6.E-02 6.E-02
UD RM 2 West Pesticides
UD RM 2 West Aldrin 3.E-04 3.E-04
UD RM 2 West alpha-Hexachlorocyclohexane ND
UD RM 2 West beta-Hexachlorocyclohexane ND
UD RM 2 West Dieldrin 6.E-04 6.E-04
UD RM 2 West Endrin 9.E-07 9.E-07
UD RM 2 West Endrin aldehyde ND
UD RM 2 West Endrin ketone ND
UD RM 2 West gamma-Hexachlorocyclohexane 8.E-06 8.E-06 8.E-06
UD RM 2 West Heptachlor 7.E-07 7.E-07
UD RM 2 West Heptachlor epoxide 2.E-04 2.E-04
UD RM 2 West Methoxychlor ND
UD RM 2 West Total Chlordanes 3.E-04 3.E-04
UD RM 2 West Total DDD 1.E-03 1.E-03
UD RM 2 West Total DDE 1.E-03 1.E-03
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 West Total DDT 2.E-04 2.E-04
UD RM 2 West Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 3.E-02 2.E-02 4.E-03 9.E-03 8.E-03 2.E-03 5.E-03 2.E-01 2.E-05 6.E-02
UD RM 3 East Metals
UD RM 3 East Aluminum 3.E-03 3.E-03
UD RM 3 East Antimony 2.E-04 2.E-04
UD RM 3 East Arsenic, inorganic 1.E-02 1.E-02
UD RM 3 East Cadmium 6.E-03 6.E-03
UD RM 3 East Chromium 2.E-05
UD RM 3 East Copper 1.E-02 1.E-02
UD RM 3 East Lead --
UD RM 3 East Manganese NA
UD RM 3 East Mercury 3.E-03 3.E-03
UD RM 3 East Nickel 7.E-04 7.E-04
UD RM 3 East Selenium 1.E-03 1.E-03
UD RM 3 East Silver 4.E-04 4.E-04
UD RM 3 East Thallium NA
UD RM 3 East Zinc 7.E-03 7.E-03
UD RM 3 East Butyltins
UD RM 3 East Butyltin ion 3.E-04 3.E-04
UD RM 3 East Dibutyltin ion 4.E-03 4.E-03
UD RM 3 East Tributyltin ion 4.E-03 4.E-03
UD RM 3 East PAHs
UD RM 3 East 1-Methylnaphthalene NA
UD RM 3 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 3 East Acenaphthene 9.E-07 9.E-07
UD RM 3 East Acenaphthylene 1.E-06 1.E-06
UD RM 3 East Anthracene 1.E-06
UD RM 3 East Benzo(a)anthracene --
UD RM 3 East Benzo(a)pyrene --
UD RM 3 East Benzo(b)fluoranthene --
UD RM 3 East Benzo(e)pyrene NA
UD RM 3 East Benzo(g,h,i)perylene 1.E-05 1.E-05
UD RM 3 East Benzo(k)fluoranthene --
UD RM 3 East Chrysene --
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 East Dibenzo(a,h)anthracene --
UD RM 3 East Dibenzothiophene NA
UD RM 3 East Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
UD RM 3 East Fluorene 4.E-06 4.E-06
UD RM 3 East Indeno(1,2,3-cd)pyrene --
UD RM 3 East Naphthalene ND
UD RM 3 East Perylene NA
UD RM 3 East Phenanthrene 4.E-05 4.E-05
UD RM 3 East Pyrene 2.E-04 2.E-04
UD RM 3 East Total Carcinogenic PAHs --
UD RM 3 East Phthalates
UD RM 3 East Bis(2-ethylhexyl) phthalate ND
UD RM 3 East Dibutyl phthalate ND
UD RM 3 East Semivolatile Organic Compounds
UD RM 3 East Benzoic acid NA
UD RM 3 East Benzyl alcohol 1.E-06 1.E-06
UD RM 3 East Bis(2-chloroethoxy) methane NA
UD RM 3 East Dibenzofuran 2.E-06 2.E-06
UD RM 3 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 3 East Hexachlorobutadiene ND
UD RM 3 East Nitrobenzene NA
UD RM 3 East Phenols
UD RM 3 East 4-Nitrophenol NA
UD RM 3 East Phenol ND
UD RM 3 East Polychlorinated Biphenyls
UD RM 3 East Total Aroclors NA
UD RM 3 East Total PCB Congeners --
UD RM 3 East Total PCBs, Adjusted 7.E-01 7.E-01
UD RM 3 East Dioxin/Furan
UD RM 3 East Total Dioxin/Furan TEQ 3.E-02 3.E-02
UD RM 3 East Total PCB TEQ 1.E-01 1.E-01
UD RM 3 East Total TEQ 2.E-01 2.E-01
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 East Pesticides
UD RM 3 East Aldrin 2.E-04 2.E-04
UD RM 3 East alpha-Hexachlorocyclohexane 3.E-08 3.E-08
UD RM 3 East beta-Hexachlorocyclohexane ND
UD RM 3 East Dieldrin 7.E-04 7.E-04
UD RM 3 East Endrin 9.E-07 9.E-07
UD RM 3 East Endrin aldehyde ND
UD RM 3 East Endrin ketone 3.E-07 3.E-07
UD RM 3 East gamma-Hexachlorocyclohexane 7.E-06 7.E-06 7.E-06
UD RM 3 East Heptachlor 1.E-06 1.E-06
UD RM 3 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 3 East Methoxychlor ND
UD RM 3 East Total Chlordanes 3.E-04 3.E-04
UD RM 3 East Total DDD 1.E-03 1.E-03
UD RM 3 East Total DDE 1.E-03 1.E-03
UD RM 3 East Total DDT 2.E-04 2.E-04
UD RM 3 East Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 7.E-03 1.E-02 7.E-03 1.E-02 6.E-03 2.E-03 4.E-03 7.E-01 2.E-05 2.E-01
UD RM 3 West Metals
UD RM 3 West Aluminum 9.E-03 9.E-03
UD RM 3 West Antimony ND
UD RM 3 West Arsenic, inorganic 1.E-02 1.E-02
UD RM 3 West Cadmium 3.E-03 3.E-03
UD RM 3 West Chromium 2.E-05
UD RM 3 West Copper 9.E-03 9.E-03
UD RM 3 West Lead --
UD RM 3 West Manganese 3.E-03 3.E-03
UD RM 3 West Mercury 8.E-03 8.E-03
UD RM 3 West Nickel 6.E-04 6.E-04
UD RM 3 West Selenium 2.E-03 2.E-03
UD RM 3 West Silver 3.E-04 3.E-04
UD RM 3 West Thallium 1.E-03 1.E-03 1.E-03
UD RM 3 West Zinc 5.E-03 5.E-03
UD RM 3 West Butyltins
UD RM 3 West Butyltin ion ND
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 West Dibutyltin ion ND
UD RM 3 West Tributyltin ion ND
UD RM 3 West PAHs
UD RM 3 West 1-Methylnaphthalene 1.E-06
UD RM 3 West 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 3 West Acenaphthene 1.E-06 1.E-06
UD RM 3 West Acenaphthylene 4.E-07 4.E-07
UD RM 3 West Anthracene 5.E-07
UD RM 3 West Benzo(a)anthracene --
UD RM 3 West Benzo(a)pyrene --
UD RM 3 West Benzo(b)fluoranthene --
UD RM 3 West Benzo(e)pyrene 9.E-06 9.E-06
UD RM 3 West Benzo(g,h,i)perylene 3.E-06 3.E-06
UD RM 3 West Benzo(k)fluoranthene --
UD RM 3 West Chrysene --
UD RM 3 West Dibenzo(a,h)anthracene ND
UD RM 3 West Dibenzothiophene 2.E-06 2.E-06
UD RM 3 West Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 3 West Fluorene 3.E-06 3.E-06
UD RM 3 West Indeno(1,2,3-cd)pyrene --
UD RM 3 West Naphthalene ND
UD RM 3 West Perylene 9.E-07 9.E-07
UD RM 3 West Phenanthrene 2.E-05 2.E-05
UD RM 3 West Pyrene 7.E-05 7.E-05
UD RM 3 West Total Carcinogenic PAHs --
UD RM 3 West Phthalates
UD RM 3 West Bis(2-ethylhexyl) phthalate 2.E-04 2.E-04
UD RM 3 West Dibutyl phthalate ND
UD RM 3 West Semivolatile Organic Compounds
UD RM 3 West Benzoic acid 7.E-05
UD RM 3 West Benzyl alcohol 3.E-06 3.E-06
UD RM 3 West Bis(2-chloroethoxy) methane 7.E-04 7.E-04
UD RM 3 West Dibenzofuran 1.E-06 1.E-06
UD RM 3 West Hexachlorobenzene 5.E-05 5.E-05
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 West Hexachlorobutadiene ND
UD RM 3 West Nitrobenzene 1.E-02 5.E-02
UD RM 3 West Phenols
UD RM 3 West 4-Nitrophenol ND
UD RM 3 West Phenol ND
UD RM 3 West Polychlorinated Biphenyls
UD RM 3 West Total Aroclors NA
UD RM 3 West Total PCB Congeners --
UD RM 3 West Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 3 West Dioxin/Furan
UD RM 3 West Total Dioxin/Furan TEQ 4.E-02 4.E-02
UD RM 3 West Total PCB TEQ 5.E-02 5.E-02
UD RM 3 West Total TEQ 9.E-02 9.E-02
UD RM 3 West Pesticides
UD RM 3 West Aldrin 6.E-04 6.E-04
UD RM 3 West alpha-Hexachlorocyclohexane ND
UD RM 3 West beta-Hexachlorocyclohexane ND
UD RM 3 West Dieldrin 6.E-04 6.E-04
UD RM 3 West Endrin ND
UD RM 3 West Endrin aldehyde ND
UD RM 3 West Endrin ketone ND
UD RM 3 West gamma-Hexachlorocyclohexane ND
UD RM 3 West Heptachlor ND
UD RM 3 West Heptachlor epoxide ND
UD RM 3 West Methoxychlor ND
UD RM 3 West Total Chlordanes 4.E-04 4.E-04
UD RM 3 West Total DDD 2.E-03 2.E-03
UD RM 3 West Total DDE 2.E-03 2.E-03
UD RM 3 West Total DDT 3.E-04 3.E-04
UD RM 3 West Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 6.E-02 1.E-02 3.E-03 9.E-03 2.E-02 3.E-03 7.E-03 2.E-01 2.E-05 9.E-02
UD RM 4 East Metals
UD RM 4 East Aluminum 2.E-03 2.E-03
UD RM 4 East Antimony 1.E-04 1.E-04
UD RM 4 East Arsenic, inorganic 1.E-02 1.E-02
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 East Cadmium 5.E-03 5.E-03
UD RM 4 East Chromium 2.E-05
UD RM 4 East Copper 1.E-02 1.E-02
UD RM 4 East Lead --
UD RM 4 East Manganese NA
UD RM 4 East Mercury 4.E-03 4.E-03
UD RM 4 East Nickel 8.E-04 8.E-04
UD RM 4 East Selenium 8.E-04 8.E-04
UD RM 4 East Silver 5.E-04 5.E-04
UD RM 4 East Thallium NA
UD RM 4 East Zinc 5.E-03 5.E-03
UD RM 4 East Butyltins
UD RM 4 East Butyltin ion 7.E-04 7.E-04
UD RM 4 East Dibutyltin ion 8.E-04 8.E-04
UD RM 4 East Tributyltin ion 1.E-03 1.E-03
UD RM 4 East PAHs
UD RM 4 East 1-Methylnaphthalene NA
UD RM 4 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 4 East Acenaphthene 1.E-06 1.E-06
UD RM 4 East Acenaphthylene 1.E-06 1.E-06
UD RM 4 East Anthracene 1.E-06
UD RM 4 East Benzo(a)anthracene --
UD RM 4 East Benzo(a)pyrene --
UD RM 4 East Benzo(b)fluoranthene --
UD RM 4 East Benzo(e)pyrene NA
UD RM 4 East Benzo(g,h,i)perylene 6.E-06 6.E-06
UD RM 4 East Benzo(k)fluoranthene --
UD RM 4 East Chrysene --
UD RM 4 East Dibenzo(a,h)anthracene --
UD RM 4 East Dibenzothiophene NA
UD RM 4 East Fluoranthene 7.E-05 7.E-05 7.E-05 7.E-05
UD RM 4 East Fluorene 2.E-06 2.E-06
UD RM 4 East Indeno(1,2,3-cd)pyrene --
UD RM 4 East Naphthalene ND
UD RM 4 East Perylene NA
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 East Phenanthrene 3.E-05 3.E-05
UD RM 4 East Pyrene 9.E-05 9.E-05
UD RM 4 East Total Carcinogenic PAHs --
UD RM 4 East Phthalates
UD RM 4 East Bis(2-ethylhexyl) phthalate ND
UD RM 4 East Dibutyl phthalate ND
UD RM 4 East Semivolatile Organic Compounds
UD RM 4 East Benzoic acid NA
UD RM 4 East Benzyl alcohol 9.E-07 9.E-07
UD RM 4 East Bis(2-chloroethoxy) methane NA
UD RM 4 East Dibenzofuran 1.E-06 1.E-06
UD RM 4 East Hexachlorobenzene 2.E-05 2.E-05
UD RM 4 East Hexachlorobutadiene ND
UD RM 4 East Nitrobenzene NA
UD RM 4 East Phenols
UD RM 4 East 4-Nitrophenol NA
UD RM 4 East Phenol ND
UD RM 4 East Polychlorinated Biphenyls
UD RM 4 East Total Aroclors NA
UD RM 4 East Total PCB Congeners --
UD RM 4 East Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 4 East Dioxin/Furan
UD RM 4 East Total Dioxin/Furan TEQ 6.E-02 6.E-02
UD RM 4 East Total PCB TEQ 5.E-02 5.E-02
UD RM 4 East Total TEQ 1.E-01 1.E-01
UD RM 4 East Pesticides
UD RM 4 East Aldrin 2.E-04 2.E-04
UD RM 4 East alpha-Hexachlorocyclohexane 4.E-08 4.E-08
UD RM 4 East beta-Hexachlorocyclohexane ND
UD RM 4 East Dieldrin 6.E-04 6.E-04
UD RM 4 East Endrin 7.E-07 7.E-07
UD RM 4 East Endrin aldehyde ND
UD RM 4 East Endrin ketone ND
UD RM 4 East gamma-Hexachlorocyclohexane 7.E-06 7.E-06 7.E-06
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 East Heptachlor ND
UD RM 4 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 4 East Methoxychlor ND
UD RM 4 East Total Chlordanes 2.E-04 2.E-04
UD RM 4 East Total DDD 6.E-04 6.E-04
UD RM 4 East Total DDE 9.E-04 9.E-04
UD RM 4 East Total DDT 2.E-04 2.E-04
UD RM 4 East Total Endosulfan 6.E-06 6.E-06 6.E-06 6.E-06

Exposure Point Total 5.E-03 1.E-02 5.E-03 1.E-02 7.E-03 2.E-03 3.E-03 2.E-01 2.E-05 1.E-01
UD RM 4 West Metals
UD RM 4 West Aluminum 3.E-03 3.E-03
UD RM 4 West Antimony ND
UD RM 4 West Arsenic, inorganic 1.E-02 1.E-02
UD RM 4 West Cadmium 3.E-03 3.E-03
UD RM 4 West Chromium 2.E-05
UD RM 4 West Copper 9.E-03 9.E-03
UD RM 4 West Lead --
UD RM 4 West Manganese 2.E-03 2.E-03
UD RM 4 West Mercury 5.E-03 5.E-03
UD RM 4 West Nickel 5.E-04 5.E-04
UD RM 4 West Selenium 1.E-03 1.E-03
UD RM 4 West Silver 5.E-04 5.E-04
UD RM 4 West Thallium 7.E-04 7.E-04 7.E-04
UD RM 4 West Zinc 5.E-03 5.E-03
UD RM 4 West Butyltins
UD RM 4 West Butyltin ion 2.E-04 2.E-04
UD RM 4 West Dibutyltin ion 3.E-04 3.E-04
UD RM 4 West Tributyltin ion 5.E-04 5.E-04
UD RM 4 West PAHs
UD RM 4 West 1-Methylnaphthalene 1.E-06
UD RM 4 West 2-Methylnaphthalene 3.E-05 3.E-05
UD RM 4 West Acenaphthene 2.E-06 2.E-06
UD RM 4 West Acenaphthylene 2.E-06 2.E-06
UD RM 4 West Anthracene 3.E-06
UD RM 4 West Benzo(a)anthracene --
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 West Benzo(a)pyrene --
UD RM 4 West Benzo(b)fluoranthene --
UD RM 4 West Benzo(e)pyrene 1.E-05 1.E-05
UD RM 4 West Benzo(g,h,i)perylene 2.E-05 2.E-05
UD RM 4 West Benzo(k)fluoranthene --
UD RM 4 West Chrysene --
UD RM 4 West Dibenzo(a,h)anthracene --
UD RM 4 West Dibenzothiophene 4.E-06 4.E-06
UD RM 4 West Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
UD RM 4 West Fluorene 8.E-06 8.E-06
UD RM 4 West Indeno(1,2,3-cd)pyrene --
UD RM 4 West Naphthalene ND
UD RM 4 West Perylene 2.E-06 2.E-06
UD RM 4 West Phenanthrene 7.E-05 7.E-05
UD RM 4 West Pyrene 2.E-04 2.E-04
UD RM 4 West Total Carcinogenic PAHs --
UD RM 4 West Phthalates
UD RM 4 West Bis(2-ethylhexyl) phthalate 1.E-04 1.E-04
UD RM 4 West Dibutyl phthalate ND
UD RM 4 West Semivolatile Organic Compounds
UD RM 4 West Benzoic acid 4.E-05
UD RM 4 West Benzyl alcohol 4.E-06 4.E-06
UD RM 4 West Bis(2-chloroethoxy) methane ND
UD RM 4 West Dibenzofuran 1.E-06 1.E-06
UD RM 4 West Hexachlorobenzene 4.E-05 4.E-05
UD RM 4 West Hexachlorobutadiene ND
UD RM 4 West Nitrobenzene 4.E-03 2.E-02
UD RM 4 West Phenols
UD RM 4 West 4-Nitrophenol ND
UD RM 4 West Phenol ND
UD RM 4 West Polychlorinated Biphenyls
UD RM 4 West Total Aroclors NA
UD RM 4 West Total PCB Congeners --
UD RM 4 West Total PCBs, Adjusted 2.E-01 2.E-01
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 West Dioxin/Furan
UD RM 4 West Total Dioxin/Furan TEQ 4.E-02 4.E-02
UD RM 4 West Total PCB TEQ 5.E-02 5.E-02
UD RM 4 West Total TEQ 9.E-02 9.E-02
UD RM 4 West Pesticides
UD RM 4 West Aldrin 4.E-04 4.E-04
UD RM 4 West alpha-Hexachlorocyclohexane 5.E-08 5.E-08
UD RM 4 West beta-Hexachlorocyclohexane ND
UD RM 4 West Dieldrin 7.E-04 7.E-04
UD RM 4 West Endrin 1.E-06 1.E-06
UD RM 4 West Endrin aldehyde ND
UD RM 4 West Endrin ketone ND
UD RM 4 West gamma-Hexachlorocyclohexane 8.E-06 8.E-06 8.E-06
UD RM 4 West Heptachlor 9.E-07 9.E-07
UD RM 4 West Heptachlor epoxide 2.E-04 2.E-04
UD RM 4 West Methoxychlor 1.E-06 1.E-06 1.E-06
UD RM 4 West Total Chlordanes 3.E-04 3.E-04
UD RM 4 West Total DDD 1.E-03 1.E-03
UD RM 4 West Total DDE 1.E-03 1.E-03
UD RM 4 West Total DDT 3.E-04 3.E-04
UD RM 4 West Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 2.E-02 1.E-02 4.E-03 9.E-03 1.E-02 2.E-03 6.E-03 2.E-01 3.E-05 9.E-02 1.E-06
UD RM 5 East Metals
UD RM 5 East Aluminum 5.E-03 5.E-03
UD RM 5 East Antimony ND
UD RM 5 East Arsenic, inorganic 1.E-02 1.E-02
UD RM 5 East Cadmium 3.E-03 3.E-03
UD RM 5 East Chromium 1.E-05
UD RM 5 East Copper 1.E-02 1.E-02
UD RM 5 East Lead --
UD RM 5 East Manganese 2.E-03 2.E-03
UD RM 5 East Mercury 7.E-03 7.E-03
UD RM 5 East Nickel 6.E-04 6.E-04
UD RM 5 East Selenium 2.E-03 2.E-03
UD RM 5 East Silver 4.E-04 4.E-04
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 East Thallium 9.E-04 9.E-04 9.E-04
UD RM 5 East Zinc 5.E-03 5.E-03
UD RM 5 East Butyltins
UD RM 5 East Butyltin ion 3.E-04 3.E-04
UD RM 5 East Dibutyltin ion 6.E-04 6.E-04
UD RM 5 East Tributyltin ion 1.E-03 1.E-03
UD RM 5 East PAHs
UD RM 5 East 1-Methylnaphthalene 8.E-07
UD RM 5 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 5 East Acenaphthene 9.E-07 9.E-07
UD RM 5 East Acenaphthylene 7.E-07 7.E-07
UD RM 5 East Anthracene 7.E-07
UD RM 5 East Benzo(a)anthracene --
UD RM 5 East Benzo(a)pyrene --
UD RM 5 East Benzo(b)fluoranthene --
UD RM 5 East Benzo(e)pyrene 5.E-06 5.E-06
UD RM 5 East Benzo(g,h,i)perylene 2.E-06 2.E-06
UD RM 5 East Benzo(k)fluoranthene --
UD RM 5 East Chrysene --
UD RM 5 East Dibenzo(a,h)anthracene --
UD RM 5 East Dibenzothiophene ND
UD RM 5 East Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
UD RM 5 East Fluorene 3.E-06 3.E-06
UD RM 5 East Indeno(1,2,3-cd)pyrene --
UD RM 5 East Naphthalene ND
UD RM 5 East Perylene 4.E-07 4.E-07
UD RM 5 East Phenanthrene 2.E-05 2.E-05
UD RM 5 East Pyrene 4.E-05 4.E-05
UD RM 5 East Total Carcinogenic PAHs --
UD RM 5 East Phthalates
UD RM 5 East Bis(2-ethylhexyl) phthalate 2.E-04 2.E-04
UD RM 5 East Dibutyl phthalate ND
UD RM 5 East Semivolatile Organic Compounds
UD RM 5 East Benzoic acid 5.E-05
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 East Benzyl alcohol 4.E-06 4.E-06
UD RM 5 East Bis(2-chloroethoxy) methane ND
UD RM 5 East Dibenzofuran 1.E-06 1.E-06
UD RM 5 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 5 East Hexachlorobutadiene 2.E-07 2.E-07
UD RM 5 East Nitrobenzene 1.E-02 4.E-02
UD RM 5 East Phenols
UD RM 5 East 4-Nitrophenol ND
UD RM 5 East Phenol ND
UD RM 5 East Polychlorinated Biphenyls
UD RM 5 East Total Aroclors NA
UD RM 5 East Total PCB Congeners --
UD RM 5 East Total PCBs, Adjusted 3.E-01 3.E-01
UD RM 5 East Dioxin/Furan
UD RM 5 East Total Dioxin/Furan TEQ 3.E-02 3.E-02
UD RM 5 East Total PCB TEQ 5.E-02 5.E-02
UD RM 5 East Total TEQ 8.E-02 8.E-02
UD RM 5 East Pesticides
UD RM 5 East Aldrin 5.E-04 5.E-04
UD RM 5 East alpha-Hexachlorocyclohexane ND
UD RM 5 East beta-Hexachlorocyclohexane ND
UD RM 5 East Dieldrin 7.E-04 7.E-04
UD RM 5 East Endrin ND
UD RM 5 East Endrin aldehyde ND
UD RM 5 East Endrin ketone ND
UD RM 5 East gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
UD RM 5 East Heptachlor 7.E-07 7.E-07
UD RM 5 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 5 East Methoxychlor ND
UD RM 5 East Total Chlordanes 4.E-04 4.E-04
UD RM 5 East Total DDD 9.E-04 9.E-04
UD RM 5 East Total DDE 1.E-03 1.E-03
UD RM 5 East Total DDT 2.E-04 2.E-04
UD RM 5 East Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 4.E-02 1.E-02 3.E-03 1.E-02 1.E-02 2.E-03 5.E-03 3.E-01 2.E-05 8.E-02
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 West Metals
UD RM 5 West Aluminum 4.E-03 4.E-03
UD RM 5 West Antimony ND
UD RM 5 West Arsenic, inorganic 2.E-02 2.E-02
UD RM 5 West Cadmium 3.E-03 3.E-03
UD RM 5 West Chromium 2.E-05
UD RM 5 West Copper 1.E-02 1.E-02
UD RM 5 West Lead --
UD RM 5 West Manganese 2.E-03 2.E-03
UD RM 5 West Mercury 1.E-02 1.E-02
UD RM 5 West Nickel 6.E-04 6.E-04
UD RM 5 West Selenium 1.E-03 1.E-03
UD RM 5 West Silver 6.E-04 6.E-04
UD RM 5 West Thallium 8.E-04 8.E-04 8.E-04
UD RM 5 West Zinc 5.E-03 5.E-03
UD RM 5 West Butyltins
UD RM 5 West Butyltin ion 2.E-04 2.E-04
UD RM 5 West Dibutyltin ion 3.E-04 3.E-04
UD RM 5 West Tributyltin ion ND
UD RM 5 West PAHs
UD RM 5 West 1-Methylnaphthalene 1.E-06
UD RM 5 West 2-Methylnaphthalene 3.E-05 3.E-05
UD RM 5 West Acenaphthene 1.E-05 1.E-05
UD RM 5 West Acenaphthylene 6.E-06 6.E-06
UD RM 5 West Anthracene 6.E-06
UD RM 5 West Benzo(a)anthracene --
UD RM 5 West Benzo(a)pyrene --
UD RM 5 West Benzo(b)fluoranthene --
UD RM 5 West Benzo(e)pyrene 2.E-05 2.E-05
UD RM 5 West Benzo(g,h,i)perylene 2.E-04 2.E-04
UD RM 5 West Benzo(k)fluoranthene --
UD RM 5 West Chrysene --
UD RM 5 West Dibenzo(a,h)anthracene --
UD RM 5 West Dibenzothiophene 3.E-06 3.E-06
UD RM 5 West Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 West Fluorene 1.E-05 1.E-05
UD RM 5 West Indeno(1,2,3-cd)pyrene --
UD RM 5 West Naphthalene 5.E-06 5.E-06
UD RM 5 West Perylene 2.E-06 2.E-06
UD RM 5 West Phenanthrene 2.E-04 2.E-04
UD RM 5 West Pyrene 7.E-04 7.E-04
UD RM 5 West Total Carcinogenic PAHs --
UD RM 5 West Phthalates
UD RM 5 West Bis(2-ethylhexyl) phthalate 2.E-04 2.E-04
UD RM 5 West Dibutyl phthalate ND
UD RM 5 West Semivolatile Organic Compounds
UD RM 5 West Benzoic acid 6.E-05
UD RM 5 West Benzyl alcohol 9.E-07 9.E-07
UD RM 5 West Bis(2-chloroethoxy) methane ND
UD RM 5 West Dibenzofuran 8.E-07 8.E-07
UD RM 5 West Hexachlorobenzene 4.E-05 4.E-05
UD RM 5 West Hexachlorobutadiene 1.E-06 1.E-06
UD RM 5 West Nitrobenzene 4.E-03 2.E-02
UD RM 5 West Phenols
UD RM 5 West 4-Nitrophenol ND
UD RM 5 West Phenol ND
UD RM 5 West Polychlorinated Biphenyls
UD RM 5 West Total Aroclors NA
UD RM 5 West Total PCB Congeners --
UD RM 5 West Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 5 West Dioxin/Furan
UD RM 5 West Total Dioxin/Furan TEQ 6.E-02 6.E-02
UD RM 5 West Total PCB TEQ 4.E-02 4.E-02
UD RM 5 West Total TEQ 1.E-01 1.E-01
UD RM 5 West Pesticides
UD RM 5 West Aldrin 4.E-04 4.E-04
UD RM 5 West alpha-Hexachlorocyclohexane ND
UD RM 5 West beta-Hexachlorocyclohexane ND
UD RM 5 West Dieldrin 7.E-04 7.E-04
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 West Endrin ND
UD RM 5 West Endrin aldehyde ND
UD RM 5 West Endrin ketone ND
UD RM 5 West gamma-Hexachlorocyclohexane 7.E-06 7.E-06 7.E-06
UD RM 5 West Heptachlor 2.E-06 2.E-06
UD RM 5 West Heptachlor epoxide 2.E-04 2.E-04
UD RM 5 West Methoxychlor ND
UD RM 5 West Total Chlordanes 3.E-04 3.E-04
UD RM 5 West Total DDD 2.E-03 2.E-03
UD RM 5 West Total DDE 2.E-03 2.E-03
UD RM 5 West Total DDT 5.E-04 5.E-04
UD RM 5 West Total Endosulfan 5.E-06 5.E-06 5.E-06 5.E-06

Exposure Point Total 2.E-02 2.E-02 5.E-03 1.E-02 2.E-02 2.E-03 7.E-03 2.E-01 3.E-05 1.E-01
UD RM 6 East Metals
UD RM 6 East Aluminum 4.E-03 4.E-03
UD RM 6 East Antimony 1.E-04 1.E-04
UD RM 6 East Arsenic, inorganic 1.E-02 1.E-02
UD RM 6 East Cadmium 3.E-03 3.E-03
UD RM 6 East Chromium 2.E-05
UD RM 6 East Copper 1.E-02 1.E-02
UD RM 6 East Lead --
UD RM 6 East Manganese 1.E-03 1.E-03
UD RM 6 East Mercury 5.E-03 5.E-03
UD RM 6 East Nickel 5.E-04 5.E-04
UD RM 6 East Selenium 1.E-03 1.E-03
UD RM 6 East Silver 5.E-04 5.E-04
UD RM 6 East Thallium 3.E-04 3.E-04 3.E-04
UD RM 6 East Zinc 4.E-03 4.E-03
UD RM 6 East Butyltins
UD RM 6 East Butyltin ion 6.E-04 6.E-04
UD RM 6 East Dibutyltin ion 1.E-03 1.E-03
UD RM 6 East Tributyltin ion 1.E-03 1.E-03
UD RM 6 East PAHs
UD RM 6 East 1-Methylnaphthalene NA
UD RM 6 East 2-Methylnaphthalene 2.E-05 2.E-05
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 East Acenaphthene 8.E-07 8.E-07
UD RM 6 East Acenaphthylene 9.E-07 9.E-07
UD RM 6 East Anthracene 9.E-07
UD RM 6 East Benzo(a)anthracene --
UD RM 6 East Benzo(a)pyrene --
UD RM 6 East Benzo(b)fluoranthene --
UD RM 6 East Benzo(e)pyrene NA
UD RM 6 East Benzo(g,h,i)perylene 2.E-06 2.E-06
UD RM 6 East Benzo(k)fluoranthene --
UD RM 6 East Chrysene --
UD RM 6 East Dibenzo(a,h)anthracene ND
UD RM 6 East Dibenzothiophene NA
UD RM 6 East Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 6 East Fluorene 3.E-06 3.E-06
UD RM 6 East Indeno(1,2,3-cd)pyrene --
UD RM 6 East Naphthalene ND
UD RM 6 East Perylene NA
UD RM 6 East Phenanthrene 3.E-05 3.E-05
UD RM 6 East Pyrene 6.E-05 6.E-05
UD RM 6 East Total Carcinogenic PAHs --
UD RM 6 East Phthalates
UD RM 6 East Bis(2-ethylhexyl) phthalate ND
UD RM 6 East Dibutyl phthalate ND
UD RM 6 East Semivolatile Organic Compounds
UD RM 6 East Benzoic acid NA
UD RM 6 East Benzyl alcohol 3.E-06 3.E-06
UD RM 6 East Bis(2-chloroethoxy) methane ND
UD RM 6 East Dibenzofuran 1.E-06 1.E-06
UD RM 6 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 6 East Hexachlorobutadiene ND
UD RM 6 East Nitrobenzene ND
UD RM 6 East Phenols
UD RM 6 East 4-Nitrophenol ND
UD RM 6 East Phenol ND
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 East Polychlorinated Biphenyls
UD RM 6 East Total Aroclors 2.E-01 2.E-01
UD RM 6 East Total PCB Congeners --
UD RM 6 East Total PCBs, Adjusted 6.E+00 6.E+00
UD RM 6 East Dioxin/Furan
UD RM 6 East Total Dioxin/Furan TEQ 3.E-02 3.E-02
UD RM 6 East Total PCB TEQ 4.E-01 4.E-01
UD RM 6 East Total TEQ 4.E-01 4.E-01
UD RM 6 East Pesticides
UD RM 6 East Aldrin 3.E-04 3.E-04
UD RM 6 East alpha-Hexachlorocyclohexane 6.E-08 6.E-08
UD RM 6 East beta-Hexachlorocyclohexane 5.E-05 5.E-05
UD RM 6 East Dieldrin 7.E-04 7.E-04
UD RM 6 East Endrin ND
UD RM 6 East Endrin aldehyde ND
UD RM 6 East Endrin ketone ND
UD RM 6 East gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 6 East Heptachlor 8.E-07 8.E-07
UD RM 6 East Heptachlor epoxide 4.E-03 4.E-03
UD RM 6 East Methoxychlor ND
UD RM 6 East Total Chlordanes 4.E-04 4.E-04
UD RM 6 East Total DDD 5.E-04 5.E-04
UD RM 6 East Total DDE 8.E-04 8.E-04
UD RM 6 East Total DDT 2.E-04 2.E-04
UD RM 6 East Total Endosulfan 6.E-06 6.E-06 6.E-06 6.E-06

Exposure Point Total 4.E-03 1.E-02 3.E-03 1.E-02 1.E-02 2.E-03 7.E-03 6.E+00 2.E-05 4.E-01
UD RM 6 West Metals
UD RM 6 West Aluminum 4.E-03 4.E-03
UD RM 6 West Antimony ND
UD RM 6 West Arsenic, inorganic 2.E-02 2.E-02
UD RM 6 West Cadmium 4.E-03 4.E-03
UD RM 6 West Chromium 2.E-05
UD RM 6 West Copper 1.E-02 1.E-02
UD RM 6 West Lead --
UD RM 6 West Manganese NA
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 West Mercury 6.E-03 6.E-03
UD RM 6 West Nickel 1.E-03 1.E-03
UD RM 6 West Selenium 1.E-03 1.E-03
UD RM 6 West Silver 7.E-04 7.E-04
UD RM 6 West Thallium NA
UD RM 6 West Zinc 6.E-03 6.E-03
UD RM 6 West Butyltins
UD RM 6 West Butyltin ion 6.E-04 6.E-04
UD RM 6 West Dibutyltin ion 5.E-04 5.E-04
UD RM 6 West Tributyltin ion ND
UD RM 6 West PAHs
UD RM 6 West 1-Methylnaphthalene NA
UD RM 6 West 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 6 West Acenaphthene 2.E-05 2.E-05
UD RM 6 West Acenaphthylene 7.E-06 7.E-06
UD RM 6 West Anthracene 8.E-06
UD RM 6 West Benzo(a)anthracene --
UD RM 6 West Benzo(a)pyrene --
UD RM 6 West Benzo(b)fluoranthene --
UD RM 6 West Benzo(e)pyrene NA
UD RM 6 West Benzo(g,h,i)perylene 2.E-04 2.E-04
UD RM 6 West Benzo(k)fluoranthene --
UD RM 6 West Chrysene --
UD RM 6 West Dibenzo(a,h)anthracene --
UD RM 6 West Dibenzothiophene NA
UD RM 6 West Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
UD RM 6 West Fluorene 2.E-05 2.E-05
UD RM 6 West Indeno(1,2,3-cd)pyrene --
UD RM 6 West Naphthalene 4.E-05 4.E-05
UD RM 6 West Perylene NA
UD RM 6 West Phenanthrene 3.E-04 3.E-04
UD RM 6 West Pyrene 9.E-04 9.E-04
UD RM 6 West Total Carcinogenic PAHs --
UD RM 6 West Phthalates
UD RM 6 West Bis(2-ethylhexyl) phthalate ND
UD RM 6 West Dibutyl phthalate ND
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 West Semivolatile Organic Compounds
UD RM 6 West Benzoic acid NA
UD RM 6 West Benzyl alcohol 2.E-06 2.E-06
UD RM 6 West Bis(2-chloroethoxy) methane NA
UD RM 6 West Dibenzofuran 4.E-06 4.E-06
UD RM 6 West Hexachlorobenzene 5.E-05 5.E-05
UD RM 6 West Hexachlorobutadiene ND
UD RM 6 West Nitrobenzene NA
UD RM 6 West Phenols
UD RM 6 West 4-Nitrophenol NA
UD RM 6 West Phenol ND
UD RM 6 West Polychlorinated Biphenyls
UD RM 6 West Total Aroclors NA
UD RM 6 West Total PCB Congeners --
UD RM 6 West Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 6 West Dioxin/Furan
UD RM 6 West Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 6 West Total PCB TEQ 6.E-02 6.E-02
UD RM 6 West Total TEQ 2.E-01 2.E-01
UD RM 6 West Pesticides
UD RM 6 West Aldrin 5.E-04 5.E-04
UD RM 6 West alpha-Hexachlorocyclohexane 6.E-08 6.E-08
UD RM 6 West beta-Hexachlorocyclohexane ND
UD RM 6 West Dieldrin 1.E-03 1.E-03
UD RM 6 West Endrin 7.E-06 7.E-06
UD RM 6 West Endrin aldehyde ND
UD RM 6 West Endrin ketone 1.E-06 1.E-06
UD RM 6 West gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 6 West Heptachlor 2.E-05 2.E-05
UD RM 6 West Heptachlor epoxide 3.E-04 3.E-04
UD RM 6 West Methoxychlor 5.E-07 5.E-07 5.E-07
UD RM 6 West Total Chlordanes 6.E-04 6.E-04
UD RM 6 West Total DDD 1.E-02 1.E-02
UD RM 6 West Total DDE 4.E-03 4.E-03
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 West Total DDT 2.E-03 2.E-03
UD RM 6 West Total Endosulfan 9.E-06 9.E-06 9.E-06 9.E-06

Exposure Point Total 6.E-03 2.E-02 6.E-03 1.E-02 1.E-02 2.E-03 2.E-02 2.E-01 1.E-04 2.E-01 5.E-07
UD RM 7 East Metals
UD RM 7 East Aluminum 5.E-03 5.E-03
UD RM 7 East Antimony ND
UD RM 7 East Arsenic, inorganic 1.E-02 1.E-02
UD RM 7 East Cadmium 4.E-03 4.E-03
UD RM 7 East Chromium 3.E-05
UD RM 7 East Copper 1.E-02 1.E-02
UD RM 7 East Lead --
UD RM 7 East Manganese NA
UD RM 7 East Mercury 5.E-03 5.E-03
UD RM 7 East Nickel 1.E-03 1.E-03
UD RM 7 East Selenium 1.E-03 1.E-03
UD RM 7 East Silver 6.E-04 6.E-04
UD RM 7 East Thallium NA
UD RM 7 East Zinc 4.E-03 4.E-03
UD RM 7 East Butyltins
UD RM 7 East Butyltin ion 1.E-03 1.E-03
UD RM 7 East Dibutyltin ion 1.E-03 1.E-03
UD RM 7 East Tributyltin ion 3.E-03 3.E-03
UD RM 7 East PAHs
UD RM 7 East 1-Methylnaphthalene NA
UD RM 7 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 7 East Acenaphthene 1.E-06 1.E-06
UD RM 7 East Acenaphthylene 6.E-07 6.E-07
UD RM 7 East Anthracene 5.E-07
UD RM 7 East Benzo(a)anthracene --
UD RM 7 East Benzo(a)pyrene --
UD RM 7 East Benzo(b)fluoranthene --
UD RM 7 East Benzo(e)pyrene NA
UD RM 7 East Benzo(g,h,i)perylene 2.E-06 2.E-06
UD RM 7 East Benzo(k)fluoranthene --
UD RM 7 East Chrysene --
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 East Dibenzo(a,h)anthracene ND
UD RM 7 East Dibenzothiophene NA
UD RM 7 East Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 7 East Fluorene 3.E-06 3.E-06
UD RM 7 East Indeno(1,2,3-cd)pyrene ND
UD RM 7 East Naphthalene ND
UD RM 7 East Perylene NA
UD RM 7 East Phenanthrene 3.E-05 3.E-05
UD RM 7 East Pyrene 5.E-05 5.E-05
UD RM 7 East Total Carcinogenic PAHs --
UD RM 7 East Phthalates
UD RM 7 East Bis(2-ethylhexyl) phthalate ND
UD RM 7 East Dibutyl phthalate ND
UD RM 7 East Semivolatile Organic Compounds
UD RM 7 East Benzoic acid NA
UD RM 7 East Benzyl alcohol 9.E-06 9.E-06
UD RM 7 East Bis(2-chloroethoxy) methane NA
UD RM 7 East Dibenzofuran 2.E-06 2.E-06
UD RM 7 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 7 East Hexachlorobutadiene ND
UD RM 7 East Nitrobenzene NA
UD RM 7 East Phenols
UD RM 7 East 4-Nitrophenol NA
UD RM 7 East Phenol ND
UD RM 7 East Polychlorinated Biphenyls
UD RM 7 East Total Aroclors NA
UD RM 7 East Total PCB Congeners --
UD RM 7 East Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 7 East Dioxin/Furan
UD RM 7 East Total Dioxin/Furan TEQ 5.E-02 5.E-02
UD RM 7 East Total PCB TEQ 4.E-02 4.E-02
UD RM 7 East Total TEQ 9.E-02 9.E-02
UD RM 7 East Pesticides
UD RM 7 East Aldrin 3.E-04 3.E-04
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 East alpha-Hexachlorocyclohexane ND
UD RM 7 East beta-Hexachlorocyclohexane ND
UD RM 7 East Dieldrin 7.E-04 7.E-04
UD RM 7 East Endrin ND
UD RM 7 East Endrin aldehyde ND
UD RM 7 East Endrin ketone 4.E-07 4.E-07
UD RM 7 East gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 7 East Heptachlor ND
UD RM 7 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 7 East Methoxychlor ND
UD RM 7 East Total Chlordanes 3.E-04 3.E-04
UD RM 7 East Total DDD 4.E-04 4.E-04
UD RM 7 East Total DDE 8.E-04 8.E-04
UD RM 7 East Total DDT 1.E-04 1.E-04
UD RM 7 East Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 5.E-03 1.E-02 4.E-03 1.E-02 1.E-02 2.E-03 3.E-03 2.E-01 2.E-05 9.E-02
UD RM 7 West Metals
UD RM 7 West Aluminum 4.E-03 4.E-03
UD RM 7 West Antimony 1.E-04 1.E-04
UD RM 7 West Arsenic, inorganic 1.E-02 1.E-02
UD RM 7 West Cadmium 3.E-03 3.E-03
UD RM 7 West Chromium 2.E-05
UD RM 7 West Copper 1.E-02 1.E-02
UD RM 7 West Lead --
UD RM 7 West Manganese 2.E-03 2.E-03
UD RM 7 West Mercury 4.E-03 4.E-03
UD RM 7 West Nickel 6.E-04 6.E-04
UD RM 7 West Selenium 8.E-04 8.E-04
UD RM 7 West Silver 4.E-04 4.E-04
UD RM 7 West Thallium 4.E-04 4.E-04 4.E-04
UD RM 7 West Zinc 4.E-03 4.E-03
UD RM 7 West Butyltins
UD RM 7 West Butyltin ion 2.E-04 2.E-04
UD RM 7 West Dibutyltin ion 5.E-04 5.E-04
UD RM 7 West Tributyltin ion 6.E-04 6.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 29 of 66



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 West PAHs
UD RM 7 West 1-Methylnaphthalene NA
UD RM 7 West 2-Methylnaphthalene 3.E-05 3.E-05
UD RM 7 West Acenaphthene 2.E-06 2.E-06
UD RM 7 West Acenaphthylene 1.E-06 1.E-06
UD RM 7 West Anthracene 1.E-06
UD RM 7 West Benzo(a)anthracene --
UD RM 7 West Benzo(a)pyrene --
UD RM 7 West Benzo(b)fluoranthene --
UD RM 7 West Benzo(e)pyrene NA
UD RM 7 West Benzo(g,h,i)perylene 5.E-06 5.E-06
UD RM 7 West Benzo(k)fluoranthene --
UD RM 7 West Chrysene --
UD RM 7 West Dibenzo(a,h)anthracene ND
UD RM 7 West Dibenzothiophene NA
UD RM 7 West Fluoranthene 9.E-05 9.E-05 9.E-05 9.E-05
UD RM 7 West Fluorene 4.E-06 4.E-06
UD RM 7 West Indeno(1,2,3-cd)pyrene --
UD RM 7 West Naphthalene 3.E-06 3.E-06
UD RM 7 West Perylene NA
UD RM 7 West Phenanthrene 3.E-05 3.E-05
UD RM 7 West Pyrene 1.E-04 1.E-04
UD RM 7 West Total Carcinogenic PAHs --
UD RM 7 West Phthalates
UD RM 7 West Bis(2-ethylhexyl) phthalate ND
UD RM 7 West Dibutyl phthalate ND
UD RM 7 West Semivolatile Organic Compounds
UD RM 7 West Benzoic acid NA
UD RM 7 West Benzyl alcohol 3.E-05 3.E-05
UD RM 7 West Bis(2-chloroethoxy) methane ND
UD RM 7 West Dibenzofuran 2.E-06 2.E-06
UD RM 7 West Hexachlorobenzene 4.E-05 4.E-05
UD RM 7 West Hexachlorobutadiene ND
UD RM 7 West Nitrobenzene ND
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 West Phenols
UD RM 7 West 4-Nitrophenol ND
UD RM 7 West Phenol 1.E-04 1.E-04 1.E-04
UD RM 7 West Polychlorinated Biphenyls
UD RM 7 West Total Aroclors 2.E-01 2.E-01
UD RM 7 West Total PCB Congeners --
UD RM 7 West Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 7 West Dioxin/Furan
UD RM 7 West Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 7 West Total PCB TEQ 5.E-02 5.E-02
UD RM 7 West Total TEQ 2.E-01 2.E-01
UD RM 7 West Pesticides
UD RM 7 West Aldrin 5.E-04 5.E-04
UD RM 7 West alpha-Hexachlorocyclohexane ND
UD RM 7 West beta-Hexachlorocyclohexane ND
UD RM 7 West Dieldrin 7.E-04 7.E-04
UD RM 7 West Endrin 4.E-06 4.E-06
UD RM 7 West Endrin aldehyde 2.E-05 2.E-05
UD RM 7 West Endrin ketone 1.E-06 1.E-06
UD RM 7 West gamma-Hexachlorocyclohexane 8.E-06 8.E-06 8.E-06
UD RM 7 West Heptachlor 2.E-06 2.E-06
UD RM 7 West Heptachlor epoxide 1.E-03 1.E-03
UD RM 7 West Methoxychlor ND
UD RM 7 West Total Chlordanes 5.E-04 5.E-04
UD RM 7 West Total DDD 8.E-03 8.E-03
UD RM 7 West Total DDE 4.E-03 4.E-03
UD RM 7 West Total DDT 4.E-03 4.E-03
UD RM 7 West Total Endosulfan 8.E-06 8.E-06 8.E-06 8.E-06

Exposure Point Total 5.E-03 1.E-02 3.E-03 1.E-02 1.E-02 2.E-03 2.E-02 2.E-01 3.E-05 2.E-01 1.E-04
UD RM 8 East Metals
UD RM 8 East Aluminum 5.E-03 5.E-03
UD RM 8 East Antimony 1.E-04 1.E-04
UD RM 8 East Arsenic, inorganic 1.E-02 1.E-02
UD RM 8 East Cadmium 3.E-03 3.E-03
UD RM 8 East Chromium 2.E-05
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 East Copper 1.E-02 1.E-02
UD RM 8 East Lead --
UD RM 8 East Manganese NA
UD RM 8 East Mercury 4.E-03 4.E-03
UD RM 8 East Nickel 8.E-04 8.E-04
UD RM 8 East Selenium 1.E-03 1.E-03
UD RM 8 East Silver 5.E-04 5.E-04
UD RM 8 East Thallium NA
UD RM 8 East Zinc 7.E-03 7.E-03
UD RM 8 East Butyltins
UD RM 8 East Butyltin ion 8.E-03 8.E-03
UD RM 8 East Dibutyltin ion 4.E-02 4.E-02
UD RM 8 East Tributyltin ion 4.E-02 4.E-02
UD RM 8 East PAHs
UD RM 8 East 1-Methylnaphthalene NA
UD RM 8 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 8 East Acenaphthene 2.E-07 2.E-07
UD RM 8 East Acenaphthylene 2.E-07 2.E-07
UD RM 8 East Anthracene 2.E-07
UD RM 8 East Benzo(a)anthracene --
UD RM 8 East Benzo(a)pyrene --
UD RM 8 East Benzo(b)fluoranthene --
UD RM 8 East Benzo(e)pyrene NA
UD RM 8 East Benzo(g,h,i)perylene 8.E-07 8.E-07
UD RM 8 East Benzo(k)fluoranthene --
UD RM 8 East Chrysene --
UD RM 8 East Dibenzo(a,h)anthracene ND
UD RM 8 East Dibenzothiophene NA
UD RM 8 East Fluoranthene 9.E-06 9.E-06 9.E-06 9.E-06
UD RM 8 East Fluorene 1.E-06 1.E-06
UD RM 8 East Indeno(1,2,3-cd)pyrene ND
UD RM 8 East Naphthalene ND
UD RM 8 East Perylene NA
UD RM 8 East Phenanthrene 6.E-06 6.E-06
UD RM 8 East Pyrene 1.E-05 1.E-05
UD RM 8 East Total Carcinogenic PAHs --
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 East Phthalates
UD RM 8 East Bis(2-ethylhexyl) phthalate ND
UD RM 8 East Dibutyl phthalate ND
UD RM 8 East Semivolatile Organic Compounds
UD RM 8 East Benzoic acid NA
UD RM 8 East Benzyl alcohol 1.E-06 1.E-06
UD RM 8 East Bis(2-chloroethoxy) methane NA
UD RM 8 East Dibenzofuran 6.E-07 6.E-07
UD RM 8 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 8 East Hexachlorobutadiene 2.E-07 2.E-07
UD RM 8 East Nitrobenzene NA
UD RM 8 East Phenols
UD RM 8 East 4-Nitrophenol NA
UD RM 8 East Phenol ND
UD RM 8 East Polychlorinated Biphenyls
UD RM 8 East Total Aroclors NA
UD RM 8 East Total PCB Congeners --
UD RM 8 East Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 8 East Dioxin/Furan
UD RM 8 East Total Dioxin/Furan TEQ 2.E-02 2.E-02
UD RM 8 East Total PCB TEQ 3.E-02 3.E-02
UD RM 8 East Total TEQ 5.E-02 5.E-02
UD RM 8 East Pesticides
UD RM 8 East Aldrin 2.E-04 2.E-04
UD RM 8 East alpha-Hexachlorocyclohexane 4.E-08 4.E-08
UD RM 8 East beta-Hexachlorocyclohexane ND
UD RM 8 East Dieldrin 6.E-04 6.E-04
UD RM 8 East Endrin 1.E-06 1.E-06
UD RM 8 East Endrin aldehyde ND
UD RM 8 East Endrin ketone 3.E-07 3.E-07
UD RM 8 East gamma-Hexachlorocyclohexane 8.E-06 8.E-06 8.E-06
UD RM 8 East Heptachlor 9.E-07 9.E-07
UD RM 8 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 8 East Methoxychlor ND
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 East Total Chlordanes 2.E-04 2.E-04
UD RM 8 East Total DDD 3.E-04 3.E-04
UD RM 8 East Total DDE 6.E-04 6.E-04
UD RM 8 East Total DDT 8.E-05 8.E-05
UD RM 8 East Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 7.E-03 1.E-02 3.E-03 1.E-02 9.E-03 2.E-03 2.E-03 3.E-01 2.E-05 5.E-02
UD RM 8 West Metals
UD RM 8 West Aluminum 3.E-03 3.E-03
UD RM 8 West Antimony 2.E-04 2.E-04
UD RM 8 West Arsenic, inorganic 1.E-02 1.E-02
UD RM 8 West Cadmium 4.E-03 4.E-03
UD RM 8 West Chromium 2.E-05
UD RM 8 West Copper 1.E-02 1.E-02
UD RM 8 West Lead --
UD RM 8 West Manganese NA
UD RM 8 West Mercury 4.E-03 4.E-03
UD RM 8 West Nickel 7.E-04 7.E-04
UD RM 8 West Selenium 1.E-03 1.E-03
UD RM 8 West Silver 6.E-04 6.E-04
UD RM 8 West Thallium NA
UD RM 8 West Zinc 6.E-03 6.E-03
UD RM 8 West Butyltins
UD RM 8 West Butyltin ion 1.E-04 1.E-04
UD RM 8 West Dibutyltin ion 3.E-04 3.E-04
UD RM 8 West Tributyltin ion 3.E-04 3.E-04
UD RM 8 West PAHs
UD RM 8 West 1-Methylnaphthalene NA
UD RM 8 West 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 8 West Acenaphthene 6.E-06 6.E-06
UD RM 8 West Acenaphthylene 2.E-06 2.E-06
UD RM 8 West Anthracene 7.E-07
UD RM 8 West Benzo(a)anthracene --
UD RM 8 West Benzo(a)pyrene --
UD RM 8 West Benzo(b)fluoranthene --
UD RM 8 West Benzo(e)pyrene NA
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 West Benzo(g,h,i)perylene 3.E-06 3.E-06
UD RM 8 West Benzo(k)fluoranthene --
UD RM 8 West Chrysene --
UD RM 8 West Dibenzo(a,h)anthracene ND
UD RM 8 West Dibenzothiophene NA
UD RM 8 West Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
UD RM 8 West Fluorene 1.E-05 1.E-05
UD RM 8 West Indeno(1,2,3-cd)pyrene --
UD RM 8 West Naphthalene 8.E-06 8.E-06
UD RM 8 West Perylene NA
UD RM 8 West Phenanthrene 1.E-04 1.E-04
UD RM 8 West Pyrene 1.E-04 1.E-04
UD RM 8 West Total Carcinogenic PAHs --
UD RM 8 West Phthalates
UD RM 8 West Bis(2-ethylhexyl) phthalate ND
UD RM 8 West Dibutyl phthalate ND
UD RM 8 West Semivolatile Organic Compounds
UD RM 8 West Benzoic acid NA
UD RM 8 West Benzyl alcohol 2.E-06 2.E-06
UD RM 8 West Bis(2-chloroethoxy) methane NA
UD RM 8 West Dibenzofuran 7.E-06 7.E-06
UD RM 8 West Hexachlorobenzene 4.E-05 4.E-05
UD RM 8 West Hexachlorobutadiene ND
UD RM 8 West Nitrobenzene NA
UD RM 8 West Phenols
UD RM 8 West 4-Nitrophenol NA
UD RM 8 West Phenol ND
UD RM 8 West Polychlorinated Biphenyls
UD RM 8 West Total Aroclors NA
UD RM 8 West Total PCB Congeners --
UD RM 8 West Total PCBs, Adjusted 6.E-01 6.E-01
UD RM 8 West Dioxin/Furan
UD RM 8 West Total Dioxin/Furan TEQ 5.E-02 5.E-02
UD RM 8 West Total PCB TEQ 1.E-01 1.E-01
UD RM 8 West Total TEQ 2.E-01 2.E-01
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 West Pesticides
UD RM 8 West Aldrin 3.E-03 3.E-03
UD RM 8 West alpha-Hexachlorocyclohexane 9.E-08 9.E-08
UD RM 8 West beta-Hexachlorocyclohexane ND
UD RM 8 West Dieldrin 1.E-03 1.E-03
UD RM 8 West Endrin 4.E-06 4.E-06
UD RM 8 West Endrin aldehyde ND
UD RM 8 West Endrin ketone 6.E-07 6.E-07
UD RM 8 West gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 8 West Heptachlor 3.E-06 3.E-06
UD RM 8 West Heptachlor epoxide 3.E-04 3.E-04
UD RM 8 West Methoxychlor ND
UD RM 8 West Total Chlordanes 8.E-04 8.E-04
UD RM 8 West Total DDD 2.E-03 2.E-03
UD RM 8 West Total DDE 3.E-03 3.E-03
UD RM 8 West Total DDT 2.E-04 2.E-04
UD RM 8 West Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 7.E-03 2.E-02 5.E-03 1.E-02 8.E-03 2.E-03 1.E-02 6.E-01 1.E-04 2.E-01
UD RM 8 SIL Metals
UD RM 8 SIL Aluminum 9.E-03 9.E-03
UD RM 8 SIL Antimony 5.E-04 5.E-04
UD RM 8 SIL Arsenic, inorganic 1.E-02 1.E-02
UD RM 8 SIL Cadmium 6.E-03 6.E-03
UD RM 8 SIL Chromium 2.E-05
UD RM 8 SIL Copper 1.E-02 1.E-02
UD RM 8 SIL Lead --
UD RM 8 SIL Manganese NA
UD RM 8 SIL Mercury 5.E-03 5.E-03
UD RM 8 SIL Nickel 9.E-04 9.E-04
UD RM 8 SIL Selenium 1.E-03 1.E-03
UD RM 8 SIL Silver 4.E-04 4.E-04
UD RM 8 SIL Thallium NA
UD RM 8 SIL Zinc 6.E-03 6.E-03
UD RM 8 SIL Butyltins
UD RM 8 SIL Butyltin ion 1.E-03 1.E-03
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 SIL Dibutyltin ion 2.E-03 2.E-03
UD RM 8 SIL Tributyltin ion 5.E-03 5.E-03
UD RM 8 SIL PAHs
UD RM 8 SIL 1-Methylnaphthalene NA
UD RM 8 SIL 2-Methylnaphthalene 3.E-05 3.E-05
UD RM 8 SIL Acenaphthene 8.E-07 8.E-07
UD RM 8 SIL Acenaphthylene 1.E-06 1.E-06
UD RM 8 SIL Anthracene 8.E-07
UD RM 8 SIL Benzo(a)anthracene --
UD RM 8 SIL Benzo(a)pyrene --
UD RM 8 SIL Benzo(b)fluoranthene --
UD RM 8 SIL Benzo(e)pyrene NA
UD RM 8 SIL Benzo(g,h,i)perylene 3.E-06 3.E-06
UD RM 8 SIL Benzo(k)fluoranthene --
UD RM 8 SIL Chrysene --
UD RM 8 SIL Dibenzo(a,h)anthracene ND
UD RM 8 SIL Dibenzothiophene NA
UD RM 8 SIL Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 8 SIL Fluorene 3.E-06 3.E-06
UD RM 8 SIL Indeno(1,2,3-cd)pyrene --
UD RM 8 SIL Naphthalene ND
UD RM 8 SIL Perylene NA
UD RM 8 SIL Phenanthrene 2.E-05 2.E-05
UD RM 8 SIL Pyrene 7.E-05 7.E-05
UD RM 8 SIL Total Carcinogenic PAHs --
UD RM 8 SIL Phthalates
UD RM 8 SIL Bis(2-ethylhexyl) phthalate 3.E-04 3.E-04
UD RM 8 SIL Dibutyl phthalate 3.E-04 3.E-04
UD RM 8 SIL Semivolatile Organic Compounds
UD RM 8 SIL Benzoic acid NA
UD RM 8 SIL Benzyl alcohol 7.E-06 7.E-06
UD RM 8 SIL Bis(2-chloroethoxy) methane NA
UD RM 8 SIL Dibenzofuran 2.E-06 2.E-06
UD RM 8 SIL Hexachlorobenzene 4.E-05 4.E-05
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 SIL Hexachlorobutadiene ND
UD RM 8 SIL Nitrobenzene NA
UD RM 8 SIL Phenols
UD RM 8 SIL 4-Nitrophenol NA
UD RM 8 SIL Phenol ND
UD RM 8 SIL Polychlorinated Biphenyls
UD RM 8 SIL Total Aroclors NA
UD RM 8 SIL Total PCB Congeners --
UD RM 8 SIL Total PCBs, Adjusted 7.E-01 7.E-01
UD RM 8 SIL Dioxin/Furan
UD RM 8 SIL Total Dioxin/Furan TEQ 6.E-02 6.E-02
UD RM 8 SIL Total PCB TEQ 1.E-01 1.E-01
UD RM 8 SIL Total TEQ 2.E-01 2.E-01
UD RM 8 SIL Pesticides
UD RM 8 SIL Aldrin 5.E-04 5.E-04
UD RM 8 SIL alpha-Hexachlorocyclohexane 1.E-07 1.E-07
UD RM 8 SIL beta-Hexachlorocyclohexane ND
UD RM 8 SIL Dieldrin 1.E-03 1.E-03
UD RM 8 SIL Endrin 2.E-06 2.E-06
UD RM 8 SIL Endrin aldehyde ND
UD RM 8 SIL Endrin ketone 4.E-07 4.E-07
UD RM 8 SIL gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 8 SIL Heptachlor ND
UD RM 8 SIL Heptachlor epoxide 3.E-04 3.E-04
UD RM 8 SIL Methoxychlor ND
UD RM 8 SIL Total Chlordanes 5.E-04 5.E-04
UD RM 8 SIL Total DDD 7.E-04 7.E-04
UD RM 8 SIL Total DDE 1.E-03 1.E-03
UD RM 8 SIL Total DDT 2.E-04 2.E-04
UD RM 8 SIL Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 6.E-03 1.E-02 6.E-03 1.E-02 1.E-02 3.E-03 5.E-03 7.E-01 3.E-05 2.E-01
UD RM 9 East Metals
UD RM 9 East Aluminum 7.E-03 7.E-03
UD RM 9 East Antimony 2.E-04 2.E-04
UD RM 9 East Arsenic, inorganic 2.E-02 2.E-02
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 East Cadmium 3.E-03 3.E-03
UD RM 9 East Chromium 3.E-05
UD RM 9 East Copper 1.E-02 1.E-02
UD RM 9 East Lead --
UD RM 9 East Manganese NA
UD RM 9 East Mercury 6.E-03 6.E-03
UD RM 9 East Nickel 8.E-04 8.E-04
UD RM 9 East Selenium 8.E-04 8.E-04
UD RM 9 East Silver 1.E-03 1.E-03
UD RM 9 East Thallium NA
UD RM 9 East Zinc 6.E-03 6.E-03
UD RM 9 East Butyltins
UD RM 9 East Butyltin ion ND
UD RM 9 East Dibutyltin ion 2.E-04 2.E-04
UD RM 9 East Tributyltin ion ND
UD RM 9 East PAHs
UD RM 9 East 1-Methylnaphthalene NA
UD RM 9 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 9 East Acenaphthene 7.E-07 7.E-07
UD RM 9 East Acenaphthylene ND
UD RM 9 East Anthracene 2.E-07
UD RM 9 East Benzo(a)anthracene --
UD RM 9 East Benzo(a)pyrene --
UD RM 9 East Benzo(b)fluoranthene --
UD RM 9 East Benzo(e)pyrene NA
UD RM 9 East Benzo(g,h,i)perylene 1.E-06 1.E-06
UD RM 9 East Benzo(k)fluoranthene --
UD RM 9 East Chrysene --
UD RM 9 East Dibenzo(a,h)anthracene ND
UD RM 9 East Dibenzothiophene NA
UD RM 9 East Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
UD RM 9 East Fluorene 2.E-06 2.E-06
UD RM 9 East Indeno(1,2,3-cd)pyrene ND
UD RM 9 East Naphthalene ND
UD RM 9 East Perylene NA

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 39 of 66



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 East Phenanthrene 9.E-06 9.E-06
UD RM 9 East Pyrene 2.E-05 2.E-05
UD RM 9 East Total Carcinogenic PAHs --
UD RM 9 East Phthalates
UD RM 9 East Bis(2-ethylhexyl) phthalate ND
UD RM 9 East Dibutyl phthalate ND
UD RM 9 East Semivolatile Organic Compounds
UD RM 9 East Benzoic acid NA
UD RM 9 East Benzyl alcohol 2.E-06 2.E-06
UD RM 9 East Bis(2-chloroethoxy) methane NA
UD RM 9 East Dibenzofuran 1.E-06 1.E-06
UD RM 9 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 9 East Hexachlorobutadiene ND
UD RM 9 East Nitrobenzene NA
UD RM 9 East Phenols
UD RM 9 East 4-Nitrophenol NA
UD RM 9 East Phenol ND
UD RM 9 East Polychlorinated Biphenyls
UD RM 9 East Total Aroclors NA
UD RM 9 East Total PCB Congeners --
UD RM 9 East Total PCBs, Adjusted 1.E-01 1.E-01
UD RM 9 East Dioxin/Furan
UD RM 9 East Total Dioxin/Furan TEQ 2.E-02 2.E-02
UD RM 9 East Total PCB TEQ 3.E-02 3.E-02
UD RM 9 East Total TEQ 5.E-02 5.E-02
UD RM 9 East Pesticides
UD RM 9 East Aldrin 2.E-04 2.E-04
UD RM 9 East alpha-Hexachlorocyclohexane 4.E-08 4.E-08
UD RM 9 East beta-Hexachlorocyclohexane ND
UD RM 9 East Dieldrin 7.E-04 7.E-04
UD RM 9 East Endrin 9.E-07 9.E-07
UD RM 9 East Endrin aldehyde ND
UD RM 9 East Endrin ketone ND
UD RM 9 East gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 East Heptachlor ND
UD RM 9 East Heptachlor epoxide 2.E-04 2.E-04
UD RM 9 East Methoxychlor ND
UD RM 9 East Total Chlordanes 3.E-04 3.E-04
UD RM 9 East Total DDD 2.E-04 2.E-04
UD RM 9 East Total DDE 6.E-04 6.E-04
UD RM 9 East Total DDT 1.E-04 1.E-04
UD RM 9 East Total Endosulfan 8.E-06 8.E-06 8.E-06 8.E-06

Exposure Point Total 6.E-03 2.E-02 3.E-03 1.E-02 1.E-02 2.E-03 2.E-03 1.E-01 2.E-05 5.E-02
UD RM 9 West Metals
UD RM 9 West Aluminum 8.E-03 8.E-03
UD RM 9 West Antimony 4.E-04 4.E-04
UD RM 9 West Arsenic, inorganic 1.E-02 1.E-02
UD RM 9 West Cadmium 3.E-03 3.E-03
UD RM 9 West Chromium 3.E-05
UD RM 9 West Copper 1.E-02 1.E-02
UD RM 9 West Lead --
UD RM 9 West Manganese NA
UD RM 9 West Mercury 4.E-03 4.E-03
UD RM 9 West Nickel 1.E-03 1.E-03
UD RM 9 West Selenium 1.E-03 1.E-03
UD RM 9 West Silver 6.E-04 6.E-04
UD RM 9 West Thallium NA
UD RM 9 West Zinc 6.E-03 6.E-03
UD RM 9 West Butyltins
UD RM 9 West Butyltin ion ND
UD RM 9 West Dibutyltin ion 2.E-04 2.E-04
UD RM 9 West Tributyltin ion ND
UD RM 9 West PAHs
UD RM 9 West 1-Methylnaphthalene NA
UD RM 9 West 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 9 West Acenaphthene 3.E-06 3.E-06
UD RM 9 West Acenaphthylene 7.E-07 7.E-07
UD RM 9 West Anthracene 6.E-07
UD RM 9 West Benzo(a)anthracene --
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 West Benzo(a)pyrene --
UD RM 9 West Benzo(b)fluoranthene --
UD RM 9 West Benzo(e)pyrene NA
UD RM 9 West Benzo(g,h,i)perylene 1.E-06 1.E-06
UD RM 9 West Benzo(k)fluoranthene --
UD RM 9 West Chrysene --
UD RM 9 West Dibenzo(a,h)anthracene ND
UD RM 9 West Dibenzothiophene NA
UD RM 9 West Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
UD RM 9 West Fluorene 6.E-06 6.E-06
UD RM 9 West Indeno(1,2,3-cd)pyrene ND
UD RM 9 West Naphthalene ND
UD RM 9 West Perylene NA
UD RM 9 West Phenanthrene 3.E-05 3.E-05
UD RM 9 West Pyrene 3.E-05 3.E-05
UD RM 9 West Total Carcinogenic PAHs --
UD RM 9 West Phthalates
UD RM 9 West Bis(2-ethylhexyl) phthalate ND
UD RM 9 West Dibutyl phthalate ND
UD RM 9 West Semivolatile Organic Compounds
UD RM 9 West Benzoic acid NA
UD RM 9 West Benzyl alcohol 2.E-06 2.E-06
UD RM 9 West Bis(2-chloroethoxy) methane NA
UD RM 9 West Dibenzofuran 3.E-06 3.E-06
UD RM 9 West Hexachlorobenzene 4.E-05 4.E-05
UD RM 9 West Hexachlorobutadiene ND
UD RM 9 West Nitrobenzene NA
UD RM 9 West Phenols
UD RM 9 West 4-Nitrophenol NA
UD RM 9 West Phenol ND
UD RM 9 West Polychlorinated Biphenyls
UD RM 9 West Total Aroclors NA
UD RM 9 West Total PCB Congeners --
UD RM 9 West Total PCBs, Adjusted 7.E-01 7.E-01
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 West Dioxin/Furan
UD RM 9 West Total Dioxin/Furan TEQ 8.E-02 8.E-02
UD RM 9 West Total PCB TEQ 1.E-01 1.E-01
UD RM 9 West Total TEQ 2.E-01 2.E-01
UD RM 9 West Pesticides
UD RM 9 West Aldrin 6.E-04 6.E-04
UD RM 9 West alpha-Hexachlorocyclohexane 9.E-08 9.E-08
UD RM 9 West beta-Hexachlorocyclohexane ND
UD RM 9 West Dieldrin 1.E-03 1.E-03
UD RM 9 West Endrin 5.E-06 5.E-06
UD RM 9 West Endrin aldehyde ND
UD RM 9 West Endrin ketone ND
UD RM 9 West gamma-Hexachlorocyclohexane 1.E-05 1.E-05 1.E-05
UD RM 9 West Heptachlor 2.E-06 2.E-06
UD RM 9 West Heptachlor epoxide 3.E-04 3.E-04
UD RM 9 West Methoxychlor ND
UD RM 9 West Total Chlordanes 5.E-04 5.E-04
UD RM 9 West Total DDD 5.E-04 5.E-04
UD RM 9 West Total DDE 1.E-03 1.E-03
UD RM 9 West Total DDT 2.E-04 2.E-04
UD RM 9 West Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 7.E-03 1.E-02 3.E-03 1.E-02 1.E-02 2.E-03 4.E-03 7.E-01 2.E-05 2.E-01
UD RM 10 West Metals
UD RM 10 West Aluminum 2.E-03 2.E-03
UD RM 10 West Antimony ND
UD RM 10 West Arsenic, inorganic 1.E-02 1.E-02
UD RM 10 West Cadmium 2.E-03 2.E-03
UD RM 10 West Chromium 1.E-05
UD RM 10 West Copper 7.E-03 7.E-03
UD RM 10 West Lead --
UD RM 10 West Manganese 1.E-03 1.E-03
UD RM 10 West Mercury 1.E-02 1.E-02
UD RM 10 West Nickel 4.E-04 4.E-04
UD RM 10 West Selenium 9.E-04 9.E-04
UD RM 10 West Silver 4.E-04 4.E-04
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 10 West Thallium 6.E-04 6.E-04 6.E-04
UD RM 10 West Zinc 3.E-03 3.E-03
UD RM 10 West Butyltins
UD RM 10 West Butyltin ion ND
UD RM 10 West Dibutyltin ion ND
UD RM 10 West Tributyltin ion ND
UD RM 10 West PAHs
UD RM 10 West 1-Methylnaphthalene 6.E-07
UD RM 10 West 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 10 West Acenaphthene 4.E-07 4.E-07
UD RM 10 West Acenaphthylene ND
UD RM 10 West Anthracene 2.E-07
UD RM 10 West Benzo(a)anthracene --
UD RM 10 West Benzo(a)pyrene ND
UD RM 10 West Benzo(b)fluoranthene ND
UD RM 10 West Benzo(e)pyrene 2.E-06 2.E-06
UD RM 10 West Benzo(g,h,i)perylene ND
UD RM 10 West Benzo(k)fluoranthene ND
UD RM 10 West Chrysene --
UD RM 10 West Dibenzo(a,h)anthracene ND
UD RM 10 West Dibenzothiophene ND
UD RM 10 West Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
UD RM 10 West Fluorene 9.E-07 9.E-07
UD RM 10 West Indeno(1,2,3-cd)pyrene --
UD RM 10 West Naphthalene ND
UD RM 10 West Perylene ND
UD RM 10 West Phenanthrene 6.E-06 6.E-06
UD RM 10 West Pyrene 1.E-05 1.E-05
UD RM 10 West Total Carcinogenic PAHs --
UD RM 10 West Phthalates
UD RM 10 West Bis(2-ethylhexyl) phthalate ND
UD RM 10 West Dibutyl phthalate ND
UD RM 10 West Semivolatile Organic Compounds
UD RM 10 West Benzoic acid 3.E-05
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 10 West Benzyl alcohol ND
UD RM 10 West Bis(2-chloroethoxy) methane ND
UD RM 10 West Dibenzofuran 6.E-07 6.E-07
UD RM 10 West Hexachlorobenzene 3.E-05 3.E-05
UD RM 10 West Hexachlorobutadiene ND
UD RM 10 West Nitrobenzene 2.E-03 8.E-03
UD RM 10 West Phenols
UD RM 10 West 4-Nitrophenol ND
UD RM 10 West Phenol ND
UD RM 10 West Polychlorinated Biphenyls
UD RM 10 West Total Aroclors NA
UD RM 10 West Total PCB Congeners --
UD RM 10 West Total PCBs, Adjusted 2.E-01 2.E-01
UD RM 10 West Dioxin/Furan
UD RM 10 West Total Dioxin/Furan TEQ 2.E-02 2.E-02
UD RM 10 West Total PCB TEQ 3.E-02 3.E-02
UD RM 10 West Total TEQ 5.E-02 5.E-02
UD RM 10 West Pesticides
UD RM 10 West Aldrin 2.E-04 2.E-04
UD RM 10 West alpha-Hexachlorocyclohexane ND
UD RM 10 West beta-Hexachlorocyclohexane ND
UD RM 10 West Dieldrin 3.E-04 3.E-04
UD RM 10 West Endrin ND
UD RM 10 West Endrin aldehyde ND
UD RM 10 West Endrin ketone ND
UD RM 10 West gamma-Hexachlorocyclohexane ND
UD RM 10 West Heptachlor ND
UD RM 10 West Heptachlor epoxide ND
UD RM 10 West Methoxychlor ND
UD RM 10 West Total Chlordanes 2.E-04 2.E-04
UD RM 10 West Total DDD 2.E-04 2.E-04
UD RM 10 West Total DDE 5.E-04 5.E-04
UD RM 10 West Total DDT 4.E-05 4.E-05
UD RM 10 West Total Endosulfan ND

Exposure Point Total 1.E-02 1.E-02 2.E-03 7.E-03 1.E-02 1.E-03 2.E-03 2.E-01 2.E-05 5.E-02
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 East Metals
UD RM 11 East Aluminum 9.E-03 9.E-03
UD RM 11 East Antimony ND
UD RM 11 East Arsenic, inorganic 1.E-02 1.E-02
UD RM 11 East Cadmium 4.E-03 4.E-03
UD RM 11 East Chromium 2.E-05
UD RM 11 East Copper 8.E-03 8.E-03
UD RM 11 East Lead --
UD RM 11 East Manganese 3.E-03 3.E-03
UD RM 11 East Mercury 1.E-02 1.E-02
UD RM 11 East Nickel 8.E-04 8.E-04
UD RM 11 East Selenium 1.E-03 1.E-03
UD RM 11 East Silver 5.E-04 5.E-04
UD RM 11 East Thallium 8.E-04 8.E-04 8.E-04
UD RM 11 East Zinc 4.E-03 4.E-03
UD RM 11 East Butyltins
UD RM 11 East Butyltin ion 3.E-04 3.E-04
UD RM 11 East Dibutyltin ion ND
UD RM 11 East Tributyltin ion ND
UD RM 11 East PAHs
UD RM 11 East 1-Methylnaphthalene 6.E-07
UD RM 11 East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 11 East Acenaphthene 2.E-07 2.E-07
UD RM 11 East Acenaphthylene ND
UD RM 11 East Anthracene 2.E-07
UD RM 11 East Benzo(a)anthracene --
UD RM 11 East Benzo(a)pyrene ND
UD RM 11 East Benzo(b)fluoranthene ND
UD RM 11 East Benzo(e)pyrene 2.E-06 2.E-06
UD RM 11 East Benzo(g,h,i)perylene ND
UD RM 11 East Benzo(k)fluoranthene ND
UD RM 11 East Chrysene --
UD RM 11 East Dibenzo(a,h)anthracene ND
UD RM 11 East Dibenzothiophene ND
UD RM 11 East Fluoranthene 6.E-06 6.E-06 6.E-06 6.E-06
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 East Fluorene 7.E-07 7.E-07
UD RM 11 East Indeno(1,2,3-cd)pyrene ND
UD RM 11 East Naphthalene ND
UD RM 11 East Perylene ND
UD RM 11 East Phenanthrene 4.E-06 4.E-06
UD RM 11 East Pyrene 9.E-06 9.E-06
UD RM 11 East Total Carcinogenic PAHs --
UD RM 11 East Phthalates
UD RM 11 East Bis(2-ethylhexyl) phthalate ND
UD RM 11 East Dibutyl phthalate ND
UD RM 11 East Semivolatile Organic Compounds
UD RM 11 East Benzoic acid 5.E-05
UD RM 11 East Benzyl alcohol 2.E-06 2.E-06
UD RM 11 East Bis(2-chloroethoxy) methane ND
UD RM 11 East Dibenzofuran 6.E-07 6.E-07
UD RM 11 East Hexachlorobenzene 3.E-05 3.E-05
UD RM 11 East Hexachlorobutadiene ND
UD RM 11 East Nitrobenzene 2.E-03 7.E-03
UD RM 11 East Phenols
UD RM 11 East 4-Nitrophenol ND
UD RM 11 East Phenol ND
UD RM 11 East Polychlorinated Biphenyls
UD RM 11 East Total Aroclors NA
UD RM 11 East Total PCB Congeners --
UD RM 11 East Total PCBs, Adjusted 2.E+00 2.E+00
UD RM 11 East Dioxin/Furan
UD RM 11 East Total Dioxin/Furan TEQ 2.E-02 2.E-02
UD RM 11 East Total PCB TEQ 8.E-02 8.E-02
UD RM 11 East Total TEQ 1.E-01 1.E-01
UD RM 11 East Pesticides
UD RM 11 East Aldrin ND
UD RM 11 East alpha-Hexachlorocyclohexane ND
UD RM 11 East beta-Hexachlorocyclohexane ND
UD RM 11 East Dieldrin 4.E-04 4.E-04
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 East Endrin ND
UD RM 11 East Endrin aldehyde ND
UD RM 11 East Endrin ketone ND
UD RM 11 East gamma-Hexachlorocyclohexane 4.E-06 4.E-06 4.E-06
UD RM 11 East Heptachlor ND
UD RM 11 East Heptachlor epoxide 1.E-04 1.E-04
UD RM 11 East Methoxychlor ND
UD RM 11 East Total Chlordanes 2.E-04 2.E-04
UD RM 11 East Total DDD 2.E-04 2.E-04
UD RM 11 East Total DDE 5.E-04 5.E-04
UD RM 11 East Total DDT 7.E-05 7.E-05
UD RM 11 East Total Endosulfan 4.E-06 4.E-06 4.E-06 4.E-06

Exposure Point Total 1.E-02 1.E-02 4.E-03 8.E-03 2.E-02 2.E-03 2.E-03 2.E+00 2.E-05 1.E-01
UD RM 11 West Metals
UD RM 11 West Aluminum 7.E-03 7.E-03
UD RM 11 West Antimony ND
UD RM 11 West Arsenic, inorganic 1.E-02 1.E-02
UD RM 11 West Cadmium 2.E-03 2.E-03
UD RM 11 West Chromium 2.E-05
UD RM 11 West Copper 5.E-03 5.E-03
UD RM 11 West Lead --
UD RM 11 West Manganese 3.E-03 3.E-03
UD RM 11 West Mercury 9.E-03 9.E-03
UD RM 11 West Nickel 6.E-04 6.E-04
UD RM 11 West Selenium 1.E-03 1.E-03
UD RM 11 West Silver 4.E-04 4.E-04
UD RM 11 West Thallium 7.E-04 7.E-04 7.E-04
UD RM 11 West Zinc 4.E-03 4.E-03
UD RM 11 West Butyltins
UD RM 11 West Butyltin ion ND
UD RM 11 West Dibutyltin ion ND
UD RM 11 West Tributyltin ion ND
UD RM 11 West PAHs
UD RM 11 West 1-Methylnaphthalene ND
UD RM 11 West 2-Methylnaphthalene ND
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 West Acenaphthene 3.E-07 3.E-07
UD RM 11 West Acenaphthylene ND
UD RM 11 West Anthracene 2.E-07
UD RM 11 West Benzo(a)anthracene --
UD RM 11 West Benzo(a)pyrene --
UD RM 11 West Benzo(b)fluoranthene ND
UD RM 11 West Benzo(e)pyrene 2.E-06 2.E-06
UD RM 11 West Benzo(g,h,i)perylene ND
UD RM 11 West Benzo(k)fluoranthene ND
UD RM 11 West Chrysene --
UD RM 11 West Dibenzo(a,h)anthracene ND
UD RM 11 West Dibenzothiophene ND
UD RM 11 West Fluoranthene 7.E-06 7.E-06 7.E-06 7.E-06
UD RM 11 West Fluorene 1.E-06 1.E-06
UD RM 11 West Indeno(1,2,3-cd)pyrene --
UD RM 11 West Naphthalene ND
UD RM 11 West Perylene ND
UD RM 11 West Phenanthrene 6.E-06 6.E-06
UD RM 11 West Pyrene 8.E-06 8.E-06
UD RM 11 West Total Carcinogenic PAHs --
UD RM 11 West Phthalates
UD RM 11 West Bis(2-ethylhexyl) phthalate ND
UD RM 11 West Dibutyl phthalate ND
UD RM 11 West Semivolatile Organic Compounds
UD RM 11 West Benzoic acid 6.E-05
UD RM 11 West Benzyl alcohol 2.E-06 2.E-06
UD RM 11 West Bis(2-chloroethoxy) methane ND
UD RM 11 West Dibenzofuran 7.E-07 7.E-07
UD RM 11 West Hexachlorobenzene 4.E-05 4.E-05
UD RM 11 West Hexachlorobutadiene ND
UD RM 11 West Nitrobenzene 5.E-03 2.E-02
UD RM 11 West Phenols
UD RM 11 West 4-Nitrophenol ND
UD RM 11 West Phenol ND
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 West Polychlorinated Biphenyls
UD RM 11 West Total Aroclors NA
UD RM 11 West Total PCB Congeners --
UD RM 11 West Total PCBs, Adjusted 8.E-02 8.E-02
UD RM 11 West Dioxin/Furan
UD RM 11 West Total Dioxin/Furan TEQ 3.E-02 3.E-02
UD RM 11 West Total PCB TEQ 2.E-02 2.E-02
UD RM 11 West Total TEQ 5.E-02 5.E-02
UD RM 11 West Pesticides
UD RM 11 West Aldrin 2.E-04 2.E-04
UD RM 11 West alpha-Hexachlorocyclohexane ND
UD RM 11 West beta-Hexachlorocyclohexane ND
UD RM 11 West Dieldrin 5.E-04 5.E-04
UD RM 11 West Endrin ND
UD RM 11 West Endrin aldehyde ND
UD RM 11 West Endrin ketone ND
UD RM 11 West gamma-Hexachlorocyclohexane 3.E-06 3.E-06 3.E-06
UD RM 11 West Heptachlor ND
UD RM 11 West Heptachlor epoxide 2.E-04 2.E-04
UD RM 11 West Methoxychlor ND
UD RM 11 West Total Chlordanes 2.E-04 2.E-04
UD RM 11 West Total DDD 2.E-04 2.E-04
UD RM 11 West Total DDE 6.E-04 6.E-04
UD RM 11 West Total DDT 9.E-05 9.E-05
UD RM 11 West Total Endosulfan 2.E-06 2.E-06 2.E-06 2.E-06

Exposure Point Total 3.E-02 1.E-02 2.E-03 5.E-03 2.E-02 2.E-03 3.E-03 8.E-02 5.E-02
UD RM 12  East Metals
UD RM 12  East Aluminum 5.E-03 5.E-03
UD RM 12  East Antimony ND
UD RM 12  East Arsenic, inorganic 1.E-02 1.E-02
UD RM 12  East Cadmium 2.E-03 2.E-03
UD RM 12  East Chromium 2.E-05
UD RM 12  East Copper 8.E-03 8.E-03
UD RM 12  East Lead --
UD RM 12  East Manganese 2.E-03 2.E-03
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 12  East Mercury 1.E-02 1.E-02
UD RM 12  East Nickel 5.E-04 5.E-04
UD RM 12  East Selenium 1.E-03 1.E-03
UD RM 12  East Silver 6.E-04 6.E-04
UD RM 12  East Thallium 8.E-04 8.E-04 8.E-04
UD RM 12  East Zinc 5.E-03 5.E-03
UD RM 12  East Butyltins
UD RM 12  East Butyltin ion ND
UD RM 12  East Dibutyltin ion ND
UD RM 12  East Tributyltin ion ND
UD RM 12  East PAHs
UD RM 12  East 1-Methylnaphthalene 5.E-07
UD RM 12  East 2-Methylnaphthalene 2.E-05 2.E-05
UD RM 12  East Acenaphthene 6.E-07 6.E-07
UD RM 12  East Acenaphthylene ND
UD RM 12  East Anthracene 3.E-07
UD RM 12  East Benzo(a)anthracene --
UD RM 12  East Benzo(a)pyrene ND
UD RM 12  East Benzo(b)fluoranthene ND
UD RM 12  East Benzo(e)pyrene 4.E-06 4.E-06
UD RM 12  East Benzo(g,h,i)perylene ND
UD RM 12  East Benzo(k)fluoranthene ND
UD RM 12  East Chrysene --
UD RM 12  East Dibenzo(a,h)anthracene ND
UD RM 12  East Dibenzothiophene ND
UD RM 12  East Fluoranthene 9.E-06 9.E-06 9.E-06 9.E-06
UD RM 12  East Fluorene 1.E-06 1.E-06
UD RM 12  East Indeno(1,2,3-cd)pyrene ND
UD RM 12  East Naphthalene 2.E-04 2.E-04
UD RM 12  East Perylene ND
UD RM 12  East Phenanthrene 7.E-06 7.E-06
UD RM 12  East Pyrene 1.E-05 1.E-05
UD RM 12  East Total Carcinogenic PAHs --
UD RM 12  East Phthalates
UD RM 12  East Bis(2-ethylhexyl) phthalate 4.E-04 4.E-04
UD RM 12  East Dibutyl phthalate ND
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 12  East Semivolatile Organic Compounds
UD RM 12  East Benzoic acid 4.E-05
UD RM 12  East Benzyl alcohol ND
UD RM 12  East Bis(2-chloroethoxy) methane ND
UD RM 12  East Dibenzofuran 7.E-07 7.E-07
UD RM 12  East Hexachlorobenzene 5.E-05 5.E-05
UD RM 12  East Hexachlorobutadiene 2.E-07 2.E-07
UD RM 12  East Nitrobenzene 4.E-03 2.E-02
UD RM 12  East Phenols
UD RM 12  East 4-Nitrophenol ND
UD RM 12  East Phenol ND
UD RM 12  East Polychlorinated Biphenyls
UD RM 12  East Total Aroclors NA
UD RM 12  East Total PCB Congeners --
UD RM 12  East Total PCBs, Adjusted 3.E-01 3.E-01
UD RM 12  East Dioxin/Furan
UD RM 12  East Total Dioxin/Furan TEQ 3.E-02 3.E-02
UD RM 12  East Total PCB TEQ 4.E-02 4.E-02
UD RM 12  East Total TEQ 8.E-02 8.E-02
UD RM 12  East Pesticides
UD RM 12  East Aldrin 2.E-04 2.E-04
UD RM 12  East alpha-Hexachlorocyclohexane ND
UD RM 12  East beta-Hexachlorocyclohexane ND
UD RM 12  East Dieldrin 6.E-04 6.E-04
UD RM 12  East Endrin ND
UD RM 12  East Endrin aldehyde ND
UD RM 12  East Endrin ketone ND
UD RM 12  East gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
UD RM 12  East Heptachlor ND
UD RM 12  East Heptachlor epoxide ND
UD RM 12  East Methoxychlor ND
UD RM 12  East Total Chlordanes 2.E-04 2.E-04
UD RM 12  East Total DDD 2.E-04 2.E-04
UD RM 12  East Total DDE 6.E-04 6.E-04
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 12  East Total DDT 1.E-04 1.E-04
UD RM 12  East Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 2.E-02 1.E-02 3.E-03 8.E-03 2.E-02 2.E-03 3.E-03 3.E-01 2.E-05 8.E-02
UD Study Area Wide Metals
UD Study Area Wide Aluminum 4.E-03 4.E-03
UD Study Area Wide Antimony 2.E-04 2.E-04
UD Study Area Wide Arsenic, inorganic 1.E-02 1.E-02
UD Study Area Wide Cadmium 4.E-03 4.E-03
UD Study Area Wide Chromium 2.E-05
UD Study Area Wide Copper 1.E-02 1.E-02
UD Study Area Wide Lead --
UD Study Area Wide Manganese 2.E-03 2.E-03
UD Study Area Wide Mercury 5.E-03 5.E-03
UD Study Area Wide Nickel 7.E-04 7.E-04
UD Study Area Wide Selenium 1.E-03 1.E-03
UD Study Area Wide Silver 5.E-04 5.E-04
UD Study Area Wide Thallium 8.E-04 8.E-04 8.E-04
UD Study Area Wide Zinc 5.E-03 5.E-03
UD Study Area Wide Butyltins
UD Study Area Wide Butyltin ion 8.E-04 8.E-04
UD Study Area Wide Dibutyltin ion 3.E-03 3.E-03
UD Study Area Wide Tributyltin ion 4.E-03 4.E-03
UD Study Area Wide PAHs
UD Study Area Wide 1-Methylnaphthalene 9.E-07
UD Study Area Wide 2-Methylnaphthalene 3.E-05 3.E-05
UD Study Area Wide Acenaphthene 4.E-06 4.E-06
UD Study Area Wide Acenaphthylene 2.E-06 2.E-06
UD Study Area Wide Anthracene 2.E-06
UD Study Area Wide Benzo(a)anthracene --
UD Study Area Wide Benzo(a)pyrene --
UD Study Area Wide Benzo(b)fluoranthene --
UD Study Area Wide Benzo(e)pyrene 8.E-06 8.E-06
UD Study Area Wide Benzo(g,h,i)perylene 3.E-05 3.E-05
UD Study Area Wide Benzo(k)fluoranthene --
UD Study Area Wide Chrysene --
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD Study Area Wide Dibenzo(a,h)anthracene --
UD Study Area Wide Dibenzothiophene 1.E-06 1.E-06
UD Study Area Wide Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
UD Study Area Wide Fluorene 7.E-06 7.E-06
UD Study Area Wide Indeno(1,2,3-cd)pyrene --
UD Study Area Wide Naphthalene 8.E-06 8.E-06
UD Study Area Wide Perylene 9.E-07 9.E-07
UD Study Area Wide Phenanthrene 6.E-05 6.E-05
UD Study Area Wide Pyrene 2.E-04 2.E-04
UD Study Area Wide Total Carcinogenic PAHs --
UD Study Area Wide Phthalates
UD Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-04 1.E-04
UD Study Area Wide Dibutyl phthalate 3.E-05 3.E-05
UD Study Area Wide Semivolatile Organic Compounds
UD Study Area Wide Benzoic acid 4.E-05
UD Study Area Wide Benzyl alcohol 6.E-06 6.E-06
UD Study Area Wide Bis(2-chloroethoxy) methane 2.E-04 2.E-04
UD Study Area Wide Dibenzofuran 2.E-06 2.E-06
UD Study Area Wide Hexachlorobenzene 4.E-05 4.E-05
UD Study Area Wide Hexachlorobutadiene 4.E-07 4.E-07
UD Study Area Wide Nitrobenzene 4.E-03 2.E-02
UD Study Area Wide Phenols
UD Study Area Wide 4-Nitrophenol 7.E-05 7.E-05 7.E-05
UD Study Area Wide Phenol 1.E-05 1.E-05 1.E-05
UD Study Area Wide Polychlorinated Biphenyls
UD Study Area Wide Total Aroclors 2.E-01 2.E-01
UD Study Area Wide Total PCB Congeners --
UD Study Area Wide Total PCBs, Adjusted 6.E-01 6.E-01
UD Study Area Wide Dioxin/Furan
UD Study Area Wide Total Dioxin/Furan TEQ 5.E-02 5.E-02
UD Study Area Wide Total PCB TEQ 8.E-02 8.E-02
UD Study Area Wide Total TEQ 1.E-01 1.E-01
UD Study Area Wide Pesticides
UD Study Area Wide Aldrin 6.E-04 6.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 54 of 66



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD Study Area Wide alpha-Hexachlorocyclohexane 5.E-08 5.E-08
UD Study Area Wide beta-Hexachlorocyclohexane 5.E-06 5.E-06
UD Study Area Wide Dieldrin 8.E-04 8.E-04
UD Study Area Wide Endrin 2.E-06 2.E-06
UD Study Area Wide Endrin aldehyde 5.E-06 5.E-06
UD Study Area Wide Endrin ketone 5.E-07 5.E-07
UD Study Area Wide gamma-Hexachlorocyclohexane 9.E-06 9.E-06 9.E-06
UD Study Area Wide Heptachlor 2.E-06 2.E-06
UD Study Area Wide Heptachlor epoxide 5.E-04 5.E-04
UD Study Area Wide Methoxychlor 2.E-07 2.E-07 2.E-07
UD Study Area Wide Total Chlordanes 4.E-04 4.E-04
UD Study Area Wide Total DDD 2.E-03 2.E-03
UD Study Area Wide Total DDE 2.E-03 2.E-03
UD Study Area Wide Total DDT 8.E-04 8.E-04
UD Study Area Wide Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 2.E-02 1.E-02 5.E-03 1.E-02 1.E-02 2.E-03 8.E-03 6.E-01 3.E-05 1.E-01 1.E-05 2.E-07
D RM 1 East Metals
D RM 1 East Aluminum 1.E-03 1.E-03
D RM 1 East Arsenic, inorganic 2.E-02 2.E-02
D RM 1 East Cadmium 5.E-03 5.E-03
D RM 1 East Chromium 1.E-05
D RM 1 East Copper 9.E-03 9.E-03
D RM 1 East Lead --
D RM 1 East Manganese 1.E-03 1.E-03
D RM 1 East Mercury 7.E-03 7.E-03
D RM 1 East Nickel 3.E-04 3.E-04
D RM 1 East Selenium 2.E-03 2.E-03
D RM 1 East Silver 2.E-04 2.E-04
D RM 1 East Thallium 1.E-03 1.E-03 1.E-03
D RM 1 East Zinc 3.E-03 3.E-03
D RM 1 East Butyltins
D RM 1 East Butyltin ion 4.E-04 4.E-04
D RM 1 East PAHs
D RM 1 East 1-Methylnaphthalene ND
D RM 1 East 2-Methylnaphthalene 1.E-05 1.E-05
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 1 East Acenaphthene 5.E-07 5.E-07
D RM 1 East Acenaphthylene ND
D RM 1 East Anthracene 3.E-07
D RM 1 East Benzo(a)anthracene --
D RM 1 East Benzo(a)pyrene --
D RM 1 East Benzo(b)fluoranthene --
D RM 1 East Benzo(e)pyrene 4.E-06 4.E-06
D RM 1 East Benzo(g,h,i)perylene ND
D RM 1 East Chrysene --
D RM 1 East Dibenzothiophene ND
D RM 1 East Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
D RM 1 East Fluorene 2.E-06 2.E-06
D RM 1 East Indeno(1,2,3-cd)pyrene ND
D RM 1 East Perylene ND
D RM 1 East Phenanthrene 1.E-05 1.E-05
D RM 1 East Pyrene 3.E-05 3.E-05
D RM 1 East Total Carcinogenic PAHs --
D RM 1 East Semivolatile Organic Compounds
D RM 1 East Benzoic acid 4.E-05
D RM 1 East Dibenzofuran 8.E-07 8.E-07
D RM 1 East Hexachlorobenzene 3.E-05 3.E-05
D RM 1 East Hexachlorobutadiene ND
D RM 1 East Nitrobenzene 7.E-03 3.E-02
D RM 1 East Phenols
D RM 1 East 2-Methylphenol ND
D RM 1 East Polychlorinated Biphenyls
D RM 1 East Total PCB Congeners --
D RM 1 East Total PCBs, Adjusted 2.E-01 2.E-01
D RM 1 East Dioxin/Furan
D RM 1 East Total Dioxin/Furan TEQ 1.E-02 1.E-02
D RM 1 East Total PCB TEQ 6.E-02 6.E-02
D RM 1 East Total TEQ 7.E-02 7.E-02
D RM 1 East Pesticides
D RM 1 East Aldrin 3.E-04 3.E-04
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 1 East Dieldrin 5.E-04 5.E-04
D RM 1 East gamma-Hexachlorocyclohexane 5.E-06 5.E-06 5.E-06
D RM 1 East Heptachlor epoxide 2.E-04 2.E-04
D RM 1 East Total Chlordanes 2.E-04 2.E-04
D RM 1 East Total DDD 8.E-04 8.E-04
D RM 1 East Total DDE 1.E-03 1.E-03
D RM 1 East Total DDT 1.E-04 1.E-04
D RM 1 East Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 3.E-02 2.E-02 5.E-03 9.E-03 1.E-02 2.E-03 5.E-03 2.E-01 1.E-05 7.E-02
D RM 2 West Metals
D RM 2 West Aluminum 1.E-03 1.E-03
D RM 2 West Arsenic, inorganic 2.E-02 2.E-02
D RM 2 West Cadmium 4.E-03 4.E-03
D RM 2 West Chromium 2.E-05
D RM 2 West Copper 1.E-02 1.E-02
D RM 2 West Lead --
D RM 2 West Manganese 1.E-03 1.E-03
D RM 2 West Mercury 1.E-02 1.E-02
D RM 2 West Nickel 4.E-04 4.E-04
D RM 2 West Selenium 1.E-03 1.E-03
D RM 2 West Silver 2.E-04 2.E-04
D RM 2 West Thallium 2.E-03 2.E-03 2.E-03
D RM 2 West Zinc 4.E-03 4.E-03
D RM 2 West Butyltins
D RM 2 West Butyltin ion ND
D RM 2 West PAHs
D RM 2 West 1-Methylnaphthalene 7.E-07
D RM 2 West 2-Methylnaphthalene 2.E-05 2.E-05
D RM 2 West Acenaphthene 4.E-06 4.E-06
D RM 2 West Acenaphthylene 5.E-07 5.E-07
D RM 2 West Anthracene 7.E-07
D RM 2 West Benzo(a)anthracene --
D RM 2 West Benzo(a)pyrene ND
D RM 2 West Benzo(b)fluoranthene --
D RM 2 West Benzo(e)pyrene 7.E-06 7.E-06
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 2 West Benzo(g,h,i)perylene 1.E-06 1.E-06
D RM 2 West Chrysene --
D RM 2 West Dibenzothiophene 2.E-06 2.E-06
D RM 2 West Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
D RM 2 West Fluorene 6.E-06 6.E-06
D RM 2 West Indeno(1,2,3-cd)pyrene --
D RM 2 West Perylene 1.E-06 1.E-06
D RM 2 West Phenanthrene 4.E-05 4.E-05
D RM 2 West Pyrene 1.E-04 1.E-04
D RM 2 West Total Carcinogenic PAHs --
D RM 2 West Semivolatile Organic Compounds
D RM 2 West Benzoic acid 4.E-05
D RM 2 West Dibenzofuran 2.E-06 2.E-06
D RM 2 West Hexachlorobenzene 3.E-05 3.E-05
D RM 2 West Hexachlorobutadiene 5.E-07 5.E-07
D RM 2 West Nitrobenzene 1.E-03 6.E-03
D RM 2 West Phenols
D RM 2 West 2-Methylphenol 9.E-06 9.E-06 9.E-06
D RM 2 West Polychlorinated Biphenyls
D RM 2 West Total PCB Congeners --
D RM 2 West Total PCBs, Adjusted 2.E-01 2.E-01
D RM 2 West Dioxin/Furan
D RM 2 West Total Dioxin/Furan TEQ 2.E-02 2.E-02
D RM 2 West Total PCB TEQ 4.E-02 4.E-02
D RM 2 West Total TEQ 6.E-02 6.E-02
D RM 2 West Pesticides
D RM 2 West Aldrin 4.E-04 4.E-04
D RM 2 West Dieldrin 6.E-04 6.E-04
D RM 2 West gamma-Hexachlorocyclohexane 5.E-06 5.E-06 5.E-06
D RM 2 West Heptachlor epoxide 2.E-04 2.E-04
D RM 2 West Total Chlordanes 3.E-04 3.E-04
D RM 2 West Total DDD 1.E-03 1.E-03
D RM 2 West Total DDE 1.E-03 1.E-03
D RM 2 West Total DDT 2.E-04 2.E-04
D RM 2 West Total Endosulfan 4.E-06 4.E-06 4.E-06 4.E-06

Exposure Point Total 1.E-02 2.E-02 5.E-03 1.E-02 1.E-02 2.E-03 6.E-03 2.E-01 2.E-05 6.E-02 9.E-06
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 10 West Metals
D RM 10 West Aluminum 2.E-03 2.E-03
D RM 10 West Arsenic, inorganic 1.E-02 1.E-02
D RM 10 West Cadmium 2.E-03 2.E-03
D RM 10 West Chromium 2.E-05
D RM 10 West Copper 8.E-03 8.E-03
D RM 10 West Lead --
D RM 10 West Manganese 2.E-03 2.E-03
D RM 10 West Mercury NA
D RM 10 West Nickel 5.E-04 5.E-04
D RM 10 West Selenium 2.E-03 2.E-03
D RM 10 West Silver 5.E-04 5.E-04
D RM 10 West Thallium 7.E-04 7.E-04 7.E-04
D RM 10 West Zinc 4.E-03 4.E-03
D RM 10 West Butyltins
D RM 10 West Butyltin ion NA
D RM 10 West PAHs
D RM 10 West 1-Methylnaphthalene 5.E-07
D RM 10 West 2-Methylnaphthalene 1.E-05 1.E-05
D RM 10 West Acenaphthene 3.E-07 3.E-07
D RM 10 West Acenaphthylene 1.E-07 1.E-07
D RM 10 West Anthracene 2.E-07
D RM 10 West Benzo(a)anthracene --
D RM 10 West Benzo(a)pyrene ND
D RM 10 West Benzo(b)fluoranthene ND
D RM 10 West Benzo(e)pyrene 2.E-06 2.E-06
D RM 10 West Benzo(g,h,i)perylene ND
D RM 10 West Chrysene --
D RM 10 West Dibenzothiophene 4.E-07 4.E-07
D RM 10 West Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
D RM 10 West Fluorene 9.E-07 9.E-07
D RM 10 West Indeno(1,2,3-cd)pyrene ND
D RM 10 West Perylene ND
D RM 10 West Phenanthrene 7.E-06 7.E-06
D RM 10 West Pyrene 1.E-05 1.E-05
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 10 West Total Carcinogenic PAHs --
D RM 10 West Semivolatile Organic Compounds
D RM 10 West Benzoic acid NA
D RM 10 West Dibenzofuran 7.E-07 7.E-07
D RM 10 West Hexachlorobenzene 4.E-05 4.E-05
D RM 10 West Hexachlorobutadiene ND
D RM 10 West Nitrobenzene NA
D RM 10 West Phenols
D RM 10 West 2-Methylphenol NA
D RM 10 West Polychlorinated Biphenyls
D RM 10 West Total PCB Congeners --
D RM 10 West Total PCBs, Adjusted 3.E-01 3.E-01
D RM 10 West Dioxin/Furan
D RM 10 West Total Dioxin/Furan TEQ 1.E-02 1.E-02
D RM 10 West Total PCB TEQ 3.E-02 3.E-02
D RM 10 West Total TEQ 5.E-02 5.E-02
D RM 10 West Pesticides
D RM 10 West Aldrin 3.E-04 3.E-04
D RM 10 West Dieldrin 6.E-04 6.E-04
D RM 10 West gamma-Hexachlorocyclohexane 6.E-06 6.E-06 6.E-06
D RM 10 West Heptachlor epoxide 1.E-04 1.E-04
D RM 10 West Total Chlordanes 2.E-04 2.E-04
D RM 10 West Total DDD 2.E-04 2.E-04
D RM 10 West Total DDE 8.E-04 8.E-04
D RM 10 West Total DDT 7.E-05 7.E-05
D RM 10 West Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 5.E-03 1.E-02 2.E-03 8.E-03 4.E-03 2.E-03 3.E-03 3.E-01 1.E-05 5.E-02
D RM 11 East Metals
D RM 11 East Aluminum 2.E-03 2.E-03
D RM 11 East Arsenic, inorganic 1.E-02 1.E-02
D RM 11 East Cadmium 5.E-03 5.E-03
D RM 11 East Chromium 1.E-05
D RM 11 East Copper 8.E-03 8.E-03
D RM 11 East Lead --
D RM 11 East Manganese 2.E-03 2.E-03
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 11 East Mercury 9.E-03 9.E-03
D RM 11 East Nickel 5.E-04 5.E-04
D RM 11 East Selenium 1.E-03 1.E-03
D RM 11 East Silver 6.E-04 6.E-04
D RM 11 East Thallium 4.E-04 4.E-04 4.E-04
D RM 11 East Zinc 3.E-03 3.E-03
D RM 11 East Butyltins
D RM 11 East Butyltin ion 2.E-04 2.E-04
D RM 11 East PAHs
D RM 11 East 1-Methylnaphthalene ND
D RM 11 East 2-Methylnaphthalene ND
D RM 11 East Acenaphthene 3.E-07 3.E-07
D RM 11 East Acenaphthylene ND
D RM 11 East Anthracene 2.E-07
D RM 11 East Benzo(a)anthracene --
D RM 11 East Benzo(a)pyrene --
D RM 11 East Benzo(b)fluoranthene --
D RM 11 East Benzo(e)pyrene 2.E-06 2.E-06
D RM 11 East Benzo(g,h,i)perylene ND
D RM 11 East Chrysene --
D RM 11 East Dibenzothiophene 4.E-07 4.E-07
D RM 11 East Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
D RM 11 East Fluorene 1.E-06 1.E-06
D RM 11 East Indeno(1,2,3-cd)pyrene ND
D RM 11 East Perylene ND
D RM 11 East Phenanthrene 7.E-06 7.E-06
D RM 11 East Pyrene 1.E-05 1.E-05
D RM 11 East Total Carcinogenic PAHs --
D RM 11 East Semivolatile Organic Compounds
D RM 11 East Benzoic acid 2.E-05
D RM 11 East Dibenzofuran 5.E-07 5.E-07
D RM 11 East Hexachlorobenzene 3.E-05 3.E-05
D RM 11 East Hexachlorobutadiene ND
D RM 11 East Nitrobenzene 2.E-03 8.E-03
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 11 East Phenols
D RM 11 East 2-Methylphenol ND
D RM 11 East Polychlorinated Biphenyls
D RM 11 East Total PCB Congeners --
D RM 11 East Total PCBs, Adjusted 1.E+00 1.E+00
D RM 11 East Dioxin/Furan
D RM 11 East Total Dioxin/Furan TEQ 9.E-03 9.E-03
D RM 11 East Total PCB TEQ 3.E-02 3.E-02
D RM 11 East Total TEQ 4.E-02 4.E-02
D RM 11 East Pesticides
D RM 11 East Aldrin ND
D RM 11 East Dieldrin 3.E-04 3.E-04
D RM 11 East gamma-Hexachlorocyclohexane ND
D RM 11 East Heptachlor epoxide 9.E-05 9.E-05
D RM 11 East Total Chlordanes 1.E-04 1.E-04
D RM 11 East Total DDD 1.E-04 1.E-04
D RM 11 East Total DDE 4.E-04 4.E-04
D RM 11 East Total DDT 6.E-05 6.E-05
D RM 11 East Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 1.E-02 1.E-02 5.E-03 8.E-03 1.E-02 2.E-03 2.E-03 1.E+00 4.E-02
D RM 12 East Metals
D RM 12 East Aluminum 3.E-03 3.E-03
D RM 12 East Arsenic, inorganic 1.E-02 1.E-02
D RM 12 East Cadmium 3.E-03 3.E-03
D RM 12 East Chromium 2.E-05
D RM 12 East Copper 9.E-03 9.E-03
D RM 12 East Lead --
D RM 12 East Manganese 2.E-03 2.E-03
D RM 12 East Mercury 1.E-02 1.E-02
D RM 12 East Nickel 5.E-04 5.E-04
D RM 12 East Selenium 1.E-03 1.E-03
D RM 12 East Silver 7.E-04 7.E-04
D RM 12 East Thallium 6.E-04 6.E-04 6.E-04
D RM 12 East Zinc 4.E-03 4.E-03
D RM 12 East Butyltins
D RM 12 East Butyltin ion ND
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 12 East PAHs
D RM 12 East 1-Methylnaphthalene ND
D RM 12 East 2-Methylnaphthalene ND
D RM 12 East Acenaphthene ND
D RM 12 East Acenaphthylene 2.E-07 2.E-07
D RM 12 East Anthracene 2.E-07
D RM 12 East Benzo(a)anthracene --
D RM 12 East Benzo(a)pyrene --
D RM 12 East Benzo(b)fluoranthene ND
D RM 12 East Benzo(e)pyrene 3.E-06 3.E-06
D RM 12 East Benzo(g,h,i)perylene ND
D RM 12 East Chrysene --
D RM 12 East Dibenzothiophene ND
D RM 12 East Fluoranthene 7.E-06 7.E-06 7.E-06 7.E-06
D RM 12 East Fluorene 7.E-07 7.E-07
D RM 12 East Indeno(1,2,3-cd)pyrene ND
D RM 12 East Perylene ND
D RM 12 East Phenanthrene 4.E-06 4.E-06
D RM 12 East Pyrene 9.E-06 9.E-06
D RM 12 East Total Carcinogenic PAHs --
D RM 12 East Semivolatile Organic Compounds
D RM 12 East Benzoic acid 3.E-05
D RM 12 East Dibenzofuran 5.E-07 5.E-07
D RM 12 East Hexachlorobenzene 3.E-05 3.E-05
D RM 12 East Hexachlorobutadiene ND
D RM 12 East Nitrobenzene 2.E-03 9.E-03
D RM 12 East Phenols
D RM 12 East 2-Methylphenol ND
D RM 12 East Polychlorinated Biphenyls
D RM 12 East Total PCB Congeners --
D RM 12 East Total PCBs, Adjusted 2.E-01 2.E-01
D RM 12 East Dioxin/Furan
D RM 12 East Total Dioxin/Furan TEQ 1.E-02 1.E-02
D RM 12 East Total PCB TEQ 2.E-02 2.E-02
D RM 12 East Total TEQ 4.E-02 4.E-02
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 12 East Pesticides
D RM 12 East Aldrin ND
D RM 12 East Dieldrin 4.E-04 4.E-04
D RM 12 East gamma-Hexachlorocyclohexane 4.E-06 4.E-06 4.E-06
D RM 12 East Heptachlor epoxide 1.E-04 1.E-04
D RM 12 East Total Chlordanes 2.E-04 2.E-04
D RM 12 East Total DDD 1.E-04 1.E-04
D RM 12 East Total DDE 4.E-04 4.E-04
D RM 12 East Total DDT 7.E-05 7.E-05
D RM 12 East Total Endosulfan 4.E-06 4.E-06 4.E-06 4.E-06

Exposure Point Total 1.E-02 1.E-02 3.E-03 9.E-03 2.E-02 2.E-03 2.E-03 2.E-01 4.E-02
D Study Area Wide Metals
D Study Area Wide Aluminum 2.E-03 2.E-03
D Study Area Wide Arsenic, inorganic 2.E-02 2.E-02
D Study Area Wide Cadmium 4.E-03 4.E-03
D Study Area Wide Chromium 1.E-05
D Study Area Wide Copper 9.E-03 9.E-03
D Study Area Wide Lead --
D Study Area Wide Manganese 2.E-03 2.E-03
D Study Area Wide Mercury 1.E-02 1.E-02
D Study Area Wide Nickel 5.E-04 5.E-04
D Study Area Wide Selenium 1.E-03 1.E-03
D Study Area Wide Silver 4.E-04 4.E-04
D Study Area Wide Thallium 1.E-03 1.E-03 1.E-03
D Study Area Wide Zinc 4.E-03 4.E-03
D Study Area Wide Butyltins
D Study Area Wide Butyltin ion 2.E-04 2.E-04
D Study Area Wide PAHs
D Study Area Wide 1-Methylnaphthalene 5.E-07
D Study Area Wide 2-Methylnaphthalene 1.E-05 1.E-05
D Study Area Wide Acenaphthene 1.E-06 1.E-06
D Study Area Wide Acenaphthylene 2.E-07 2.E-07
D Study Area Wide Anthracene 4.E-07
D Study Area Wide Benzo(a)anthracene --
D Study Area Wide Benzo(a)pyrene --
D Study Area Wide Benzo(b)fluoranthene --
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D Study Area Wide Benzo(e)pyrene 4.E-06 4.E-06
D Study Area Wide Benzo(g,h,i)perylene 7.E-07 7.E-07
D Study Area Wide Chrysene --
D Study Area Wide Dibenzothiophene 1.E-06 1.E-06
D Study Area Wide Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
D Study Area Wide Fluorene 2.E-06 2.E-06
D Study Area Wide Indeno(1,2,3-cd)pyrene --
D Study Area Wide Perylene 6.E-07 6.E-07
D Study Area Wide Phenanthrene 2.E-05 2.E-05
D Study Area Wide Pyrene 4.E-05 4.E-05
D Study Area Wide Total Carcinogenic PAHs --
D Study Area Wide Semivolatile Organic Compounds
D Study Area Wide Benzoic acid 3.E-05
D Study Area Wide Dibenzofuran 9.E-07 9.E-07
D Study Area Wide Hexachlorobenzene 3.E-05 3.E-05
D Study Area Wide Hexachlorobutadiene 3.E-07 3.E-07
D Study Area Wide Nitrobenzene 2.E-03 7.E-03
D Study Area Wide Phenols
D Study Area Wide 2-Methylphenol 7.E-06 7.E-06 7.E-06
D Study Area Wide Polychlorinated Biphenyls
D Study Area Wide Total PCB Congeners --
D Study Area Wide Total PCBs, Adjusted 5.E-01 5.E-01
D Study Area Wide Dioxin/Furan
D Study Area Wide Total Dioxin/Furan TEQ 1.E-02 1.E-02
D Study Area Wide Total PCB TEQ 3.E-02 3.E-02
D Study Area Wide Total TEQ 5.E-02 5.E-02
D Study Area Wide Pesticides
D Study Area Wide Aldrin 3.E-04 3.E-04
D Study Area Wide Dieldrin 5.E-04 5.E-04
D Study Area Wide gamma-Hexachlorocyclohexane 4.E-06 4.E-06 4.E-06
D Study Area Wide Heptachlor epoxide 1.E-04 1.E-04
D Study Area Wide Total Chlordanes 2.E-04 2.E-04
D Study Area Wide Total DDD 5.E-04 5.E-04
D Study Area Wide Total DDE 9.E-04 9.E-04
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Table 5-173
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D Study Area Wide Total DDT 1.E-04 1.E-04
D Study Area Wide Total Endosulfan 3.E-06 3.E-06 3.E-06 3.E-06

Exposure Point Total 1.E-02 2.E-02 4.E-03 9.E-03 1.E-02 2.E-03 4.E-03 5.E-01 1.E-05 5.E-02 7.E-06

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data when available. When congener data not available, PCB Aroclor data were used in sums.

Abbreviations:
-- = Not applicable.
D = Depurated clam.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
TEQ = Toxic Equivalents.
UD = Undepurated clam.
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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UD RM 1 East Metals
UD RM 1 East Aluminum 2.E-02 2.E-02
UD RM 1 East Antimony ND
UD RM 1 East Arsenic, inorganic 9.E-02 9.E-02
UD RM 1 East Cadmium 3.E-02 3.E-02
UD RM 1 East Chromium 9.E-05
UD RM 1 East Copper 5.E-02 5.E-02
UD RM 1 East Lead --
UD RM 1 East Manganese 9.E-03 9.E-03
UD RM 1 East Mercury 3.E-02 3.E-02
UD RM 1 East Nickel 2.E-03 2.E-03
UD RM 1 East Selenium 1.E-02 1.E-02
UD RM 1 East Silver 1.E-03 1.E-03
UD RM 1 East Thallium 8.E-03 8.E-03 8.E-03
UD RM 1 East Zinc 2.E-02 2.E-02
UD RM 1 East Butyltins
UD RM 1 East Butyltin ion 2.E-03 2.E-03
UD RM 1 East Dibutyltin ion 3.E-03 3.E-03
UD RM 1 East Tributyltin ion ND
UD RM 1 East PAHs
UD RM 1 East 1-Methylnaphthalene 3.E-06
UD RM 1 East 2-Methylnaphthalene 8.E-05 8.E-05
UD RM 1 East Acenaphthene 3.E-06 3.E-06
UD RM 1 East Acenaphthylene 1.E-06 1.E-06
UD RM 1 East Anthracene 2.E-06
UD RM 1 East Benzo(a)anthracene --
UD RM 1 East Benzo(a)pyrene --
UD RM 1 East Benzo(b)fluoranthene --
UD RM 1 East Benzo(e)pyrene 2.E-05 2.E-05
UD RM 1 East Benzo(g,h,i)perylene 1.E-05 1.E-05
UD RM 1 East Benzo(k)fluoranthene --
UD RM 1 East Chrysene --
UD RM 1 East Dibenzo(a,h)anthracene --
UD RM 1 East Dibenzothiophene 5.E-06 5.E-06
UD RM 1 East Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 1 East Fluorene 1.E-05 1.E-05
UD RM 1 East Indeno(1,2,3-cd)pyrene --
UD RM 1 East Naphthalene ND
UD RM 1 East Perylene 2.E-06 2.E-06
UD RM 1 East Phenanthrene 7.E-05 7.E-05
UD RM 1 East Pyrene 2.E-04 2.E-04
UD RM 1 East Total Carcinogenic PAHs --
UD RM 1 East Phthalates
UD RM 1 East Bis(2-ethylhexyl) phthalate ND
UD RM 1 East Dibutyl phthalate ND
UD RM 1 East Semivolatile Organic Compounds
UD RM 1 East Benzoic acid 2.E-04
UD RM 1 East Benzyl alcohol 1.E-05 1.E-05
UD RM 1 East Bis(2-chloroethoxy) methane ND
UD RM 1 East Dibenzofuran 5.E-06 5.E-06
UD RM 1 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 1 East Hexachlorobutadiene 2.E-06 2.E-06
UD RM 1 East Nitrobenzene 4.E-02 2.E-01
UD RM 1 East Phenols
UD RM 1 East 4-Nitrophenol ND
UD RM 1 East Phenol ND
UD RM 1 East Polychlorinated Biphenyls
UD RM 1 East Total Aroclors NA
UD RM 1 East Total PCB Congeners --
UD RM 1 East Total PCBs, Adjusted 2.E+00 2.E+00
UD RM 1 East Dioxin/Furan
UD RM 1 East Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 1 East Total PCB TEQ 4.E-01 4.E-01
UD RM 1 East Total TEQ 5.E-01 5.E-01
UD RM 1 East Pesticides
UD RM 1 East Aldrin 2.E-03 2.E-03
UD RM 1 East alpha-Hexachlorocyclohexane ND
UD RM 1 East beta-Hexachlorocyclohexane ND
UD RM 1 East Dieldrin 3.E-03 3.E-03
UD RM 1 East Endrin ND
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 1 East Endrin aldehyde ND
UD RM 1 East Endrin ketone ND
UD RM 1 East gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
UD RM 1 East Heptachlor ND
UD RM 1 East Heptachlor epoxide 1.E-03 1.E-03
UD RM 1 East Methoxychlor ND
UD RM 1 East Total Chlordanes 2.E-03 2.E-03
UD RM 1 East Total DDD 5.E-03 5.E-03
UD RM 1 East Total DDE 8.E-03 8.E-03
UD RM 1 East Total DDT 9.E-04 9.E-04
UD RM 1 East Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Totalb 2.E-01 9.E-02 3.E-02 5.E-02 6.E-02 1.E-02 3.E-02 2.E+00 8.E-05 5.E-01
UD RM 2 East Metals
UD RM 2 East Aluminum 1.E-02 1.E-02
UD RM 2 East Antimony 1.E-03 1.E-03
UD RM 2 East Arsenic, inorganic 1.E-01 1.E-01
UD RM 2 East Cadmium 6.E-02 6.E-02
UD RM 2 East Chromium 1.E-04
UD RM 2 East Copper 7.E-02 7.E-02
UD RM 2 East Lead --
UD RM 2 East Manganese NA
UD RM 2 East Mercury 2.E-02 2.E-02
UD RM 2 East Nickel 4.E-03 4.E-03
UD RM 2 East Selenium 9.E-03 9.E-03
UD RM 2 East Silver 3.E-03 3.E-03
UD RM 2 East Thallium NA
UD RM 2 East Zinc 3.E-02 3.E-02
UD RM 2 East Butyltins
UD RM 2 East Butyltin ion 4.E-03 4.E-03
UD RM 2 East Dibutyltin ion 5.E-03 5.E-03
UD RM 2 East Tributyltin ion 6.E-03 6.E-03
UD RM 2 East PAHs
UD RM 2 East 1-Methylnaphthalene NA
UD RM 2 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 2 East Acenaphthene 6.E-06 6.E-06
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 East Acenaphthylene 9.E-06 9.E-06
UD RM 2 East Anthracene 6.E-06
UD RM 2 East Benzo(a)anthracene --
UD RM 2 East Benzo(a)pyrene --
UD RM 2 East Benzo(b)fluoranthene --
UD RM 2 East Benzo(e)pyrene NA
UD RM 2 East Benzo(g,h,i)perylene 3.E-05 3.E-05
UD RM 2 East Benzo(k)fluoranthene --
UD RM 2 East Chrysene --
UD RM 2 East Dibenzo(a,h)anthracene ND
UD RM 2 East Dibenzothiophene NA
UD RM 2 East Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
UD RM 2 East Fluorene 2.E-05 2.E-05
UD RM 2 East Indeno(1,2,3-cd)pyrene --
UD RM 2 East Naphthalene ND
UD RM 2 East Perylene NA
UD RM 2 East Phenanthrene 2.E-04 2.E-04
UD RM 2 East Pyrene 9.E-04 9.E-04
UD RM 2 East Total Carcinogenic PAHs --
UD RM 2 East Phthalates
UD RM 2 East Bis(2-ethylhexyl) phthalate ND
UD RM 2 East Dibutyl phthalate ND
UD RM 2 East Semivolatile Organic Compounds
UD RM 2 East Benzoic acid NA
UD RM 2 East Benzyl alcohol 6.E-06 6.E-06
UD RM 2 East Bis(2-chloroethoxy) methane NA
UD RM 2 East Dibenzofuran ND
UD RM 2 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 2 East Hexachlorobutadiene ND
UD RM 2 East Nitrobenzene NA
UD RM 2 East Phenols
UD RM 2 East 4-Nitrophenol NA
UD RM 2 East Phenol ND
UD RM 2 East Polychlorinated Biphenyls
UD RM 2 East Total Aroclors NA
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 East Total PCB Congeners --
UD RM 2 East Total PCBs, Adjusted 4.E+00 4.E+00
UD RM 2 East Dioxin/Furan
UD RM 2 East Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 2 East Total PCB TEQ 8.E-01 8.E-01
UD RM 2 East Total TEQ 1.E+00 1.E+00
UD RM 2 East Pesticides
UD RM 2 East Aldrin 2.E-03 2.E-03
UD RM 2 East alpha-Hexachlorocyclohexane ND
UD RM 2 East beta-Hexachlorocyclohexane ND
UD RM 2 East Dieldrin 5.E-03 5.E-03
UD RM 2 East Endrin 7.E-06 7.E-06
UD RM 2 East Endrin aldehyde ND
UD RM 2 East Endrin ketone ND
UD RM 2 East gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD RM 2 East Heptachlor 6.E-06 6.E-06
UD RM 2 East Heptachlor epoxide 1.E-03 1.E-03
UD RM 2 East Methoxychlor ND
UD RM 2 East Total Chlordanes 2.E-03 2.E-03
UD RM 2 East Total DDD 6.E-03 6.E-03
UD RM 2 East Total DDE 7.E-03 7.E-03
UD RM 2 East Total DDT 1.E-03 1.E-03
UD RM 2 East Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 4.E-02 1.E-01 6.E-02 7.E-02 3.E-02 1.E-02 3.E-02 4.E+00 1.E-04 1.E+00
UD RM 2 West Metals
UD RM 2 West Aluminum 2.E-02 2.E-02
UD RM 2 West Antimony ND
UD RM 2 West Arsenic, inorganic 9.E-02 9.E-02
UD RM 2 West Cadmium 3.E-02 3.E-02
UD RM 2 West Chromium 1.E-04
UD RM 2 West Copper 6.E-02 6.E-02
UD RM 2 West Lead --
UD RM 2 West Manganese 7.E-03 7.E-03
UD RM 2 West Mercury 3.E-02 3.E-02
UD RM 2 West Nickel 3.E-03 3.E-03
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 West Selenium 1.E-02 1.E-02
UD RM 2 West Silver 3.E-03 3.E-03
UD RM 2 West Thallium 8.E-03 8.E-03 8.E-03
UD RM 2 West Zinc 3.E-02 3.E-02
UD RM 2 West Butyltins
UD RM 2 West Butyltin ion 1.E-03 1.E-03
UD RM 2 West Dibutyltin ion 3.E-03 3.E-03
UD RM 2 West Tributyltin ion 4.E-03 4.E-03
UD RM 2 West PAHs
UD RM 2 West 1-Methylnaphthalene 4.E-06
UD RM 2 West 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 2 West Acenaphthene 1.E-05 1.E-05
UD RM 2 West Acenaphthylene 8.E-06 8.E-06
UD RM 2 West Anthracene 1.E-05
UD RM 2 West Benzo(a)anthracene --
UD RM 2 West Benzo(a)pyrene --
UD RM 2 West Benzo(b)fluoranthene --
UD RM 2 West Benzo(e)pyrene 3.E-05 3.E-05
UD RM 2 West Benzo(g,h,i)perylene 5.E-05 5.E-05
UD RM 2 West Benzo(k)fluoranthene --
UD RM 2 West Chrysene --
UD RM 2 West Dibenzo(a,h)anthracene ND
UD RM 2 West Dibenzothiophene 9.E-06 9.E-06
UD RM 2 West Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
UD RM 2 West Fluorene 3.E-05 3.E-05
UD RM 2 West Indeno(1,2,3-cd)pyrene --
UD RM 2 West Naphthalene ND
UD RM 2 West Perylene 5.E-06 5.E-06
UD RM 2 West Phenanthrene 5.E-04 5.E-04
UD RM 2 West Pyrene 1.E-03 1.E-03
UD RM 2 West Total Carcinogenic PAHs --
UD RM 2 West Phthalates
UD RM 2 West Bis(2-ethylhexyl) phthalate ND
UD RM 2 West Dibutyl phthalate ND
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 West Semivolatile Organic Compounds
UD RM 2 West Benzoic acid 1.E-04
UD RM 2 West Benzyl alcohol 6.E-06 6.E-06
UD RM 2 West Bis(2-chloroethoxy) methane ND
UD RM 2 West Dibenzofuran 7.E-06 7.E-06
UD RM 2 West Hexachlorobenzene 2.E-04 2.E-04
UD RM 2 West Hexachlorobutadiene ND
UD RM 2 West Nitrobenzene 4.E-02 1.E-01
UD RM 2 West Phenols
UD RM 2 West 4-Nitrophenol 1.E-03 1.E-03 1.E-03
UD RM 2 West Phenol ND
UD RM 2 West Polychlorinated Biphenyls
UD RM 2 West Total Aroclors NA
UD RM 2 West Total PCB Congeners --
UD RM 2 West Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 2 West Dioxin/Furan
UD RM 2 West Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 2 West Total PCB TEQ 2.E-01 2.E-01
UD RM 2 West Total TEQ 4.E-01 4.E-01
UD RM 2 West Pesticides
UD RM 2 West Aldrin 2.E-03 2.E-03
UD RM 2 West alpha-Hexachlorocyclohexane ND
UD RM 2 West beta-Hexachlorocyclohexane ND
UD RM 2 West Dieldrin 3.E-03 3.E-03
UD RM 2 West Endrin 5.E-06 5.E-06
UD RM 2 West Endrin aldehyde ND
UD RM 2 West Endrin ketone ND
UD RM 2 West gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
UD RM 2 West Heptachlor 4.E-06 4.E-06
UD RM 2 West Heptachlor epoxide 1.E-03 1.E-03
UD RM 2 West Methoxychlor ND
UD RM 2 West Total Chlordanes 2.E-03 2.E-03
UD RM 2 West Total DDD 6.E-03 6.E-03
UD RM 2 West Total DDE 8.E-03 8.E-03
UD RM 2 West Total DDT 1.E-03 1.E-03
UD RM 2 West Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 9.E-02 3.E-02 6.E-02 5.E-02 1.E-02 3.E-02 1.E+00 1.E-04 4.E-01
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 East Metals
UD RM 3 East Aluminum 2.E-02 2.E-02
UD RM 3 East Antimony 2.E-03 2.E-03
UD RM 3 East Arsenic, inorganic 8.E-02 8.E-02
UD RM 3 East Cadmium 4.E-02 4.E-02
UD RM 3 East Chromium 2.E-04
UD RM 3 East Copper 7.E-02 7.E-02
UD RM 3 East Lead --
UD RM 3 East Manganese NA
UD RM 3 East Mercury 2.E-02 2.E-02
UD RM 3 East Nickel 4.E-03 4.E-03
UD RM 3 East Selenium 6.E-03 6.E-03
UD RM 3 East Silver 3.E-03 3.E-03
UD RM 3 East Thallium NA
UD RM 3 East Zinc 4.E-02 4.E-02
UD RM 3 East Butyltins
UD RM 3 East Butyltin ion 3.E-03 3.E-03
UD RM 3 East Dibutyltin ion 5.E-02 5.E-02
UD RM 3 East Tributyltin ion 5.E-02 5.E-02
UD RM 3 East PAHs
UD RM 3 East 1-Methylnaphthalene NA
UD RM 3 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 3 East Acenaphthene 7.E-06 7.E-06
UD RM 3 East Acenaphthylene 8.E-06 8.E-06
UD RM 3 East Anthracene 9.E-06
UD RM 3 East Benzo(a)anthracene --
UD RM 3 East Benzo(a)pyrene --
UD RM 3 East Benzo(b)fluoranthene --
UD RM 3 East Benzo(e)pyrene NA
UD RM 3 East Benzo(g,h,i)perylene 8.E-05 8.E-05
UD RM 3 East Benzo(k)fluoranthene --
UD RM 3 East Chrysene --
UD RM 3 East Dibenzo(a,h)anthracene --
UD RM 3 East Dibenzothiophene NA
UD RM 3 East Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
UD RM 3 East Fluorene 3.E-05 3.E-05
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 East Indeno(1,2,3-cd)pyrene --
UD RM 3 East Naphthalene ND
UD RM 3 East Perylene NA
UD RM 3 East Phenanthrene 3.E-04 3.E-04
UD RM 3 East Pyrene 1.E-03 1.E-03
UD RM 3 East Total Carcinogenic PAHs --
UD RM 3 East Phthalates
UD RM 3 East Bis(2-ethylhexyl) phthalate ND
UD RM 3 East Dibutyl phthalate ND
UD RM 3 East Semivolatile Organic Compounds
UD RM 3 East Benzoic acid NA
UD RM 3 East Benzyl alcohol 9.E-06 9.E-06
UD RM 3 East Bis(2-chloroethoxy) methane NA
UD RM 3 East Dibenzofuran 1.E-05 1.E-05
UD RM 3 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 3 East Hexachlorobutadiene ND
UD RM 3 East Nitrobenzene NA
UD RM 3 East Phenols
UD RM 3 East 4-Nitrophenol NA
UD RM 3 East Phenol ND
UD RM 3 East Polychlorinated Biphenyls
UD RM 3 East Total Aroclors NA
UD RM 3 East Total PCB Congeners --
UD RM 3 East Total PCBs, Adjusted 6.E+00 6.E+00
UD RM 3 East Dioxin/Furan
UD RM 3 East Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 3 East Total PCB TEQ 1.E+00 1.E+00
UD RM 3 East Total TEQ 2.E+00 2.E+00
UD RM 3 East Pesticides
UD RM 3 East Aldrin 2.E-03 2.E-03
UD RM 3 East alpha-Hexachlorocyclohexane 2.E-07 2.E-07
UD RM 3 East beta-Hexachlorocyclohexane ND
UD RM 3 East Dieldrin 5.E-03 5.E-03
UD RM 3 East Endrin 9.E-06 9.E-06
UD RM 3 East Endrin aldehyde ND
UD RM 3 East Endrin ketone 3.E-06 3.E-06
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 East gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
UD RM 3 East Heptachlor 1.E-05 1.E-05
UD RM 3 East Heptachlor epoxide 1.E-03 1.E-03
UD RM 3 East Methoxychlor ND
UD RM 3 East Total Chlordanes 2.E-03 2.E-03
UD RM 3 East Total DDD 6.E-03 6.E-03
UD RM 3 East Total DDE 6.E-03 6.E-03
UD RM 3 East Total DDT 2.E-03 2.E-03
UD RM 3 East Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 4.E-02 8.E-02 5.E-02 7.E-02 4.E-02 1.E-02 2.E-02 6.E+00 1.E-04 2.E+00
UD RM 3 West Metals
UD RM 3 West Aluminum 5.E-02 5.E-02
UD RM 3 West Antimony ND
UD RM 3 West Arsenic, inorganic 8.E-02 8.E-02
UD RM 3 West Cadmium 2.E-02 2.E-02
UD RM 3 West Chromium 1.E-04
UD RM 3 West Copper 5.E-02 5.E-02
UD RM 3 West Lead --
UD RM 3 West Manganese 1.E-02 1.E-02
UD RM 3 West Mercury 4.E-02 4.E-02
UD RM 3 West Nickel 3.E-03 3.E-03
UD RM 3 West Selenium 1.E-02 1.E-02
UD RM 3 West Silver 2.E-03 2.E-03
UD RM 3 West Thallium 7.E-03 7.E-03 7.E-03
UD RM 3 West Zinc 3.E-02 3.E-02
UD RM 3 West Butyltins
UD RM 3 West Butyltin ion ND
UD RM 3 West Dibutyltin ion ND
UD RM 3 West Tributyltin ion ND
UD RM 3 West PAHs
UD RM 3 West 1-Methylnaphthalene 6.E-06
UD RM 3 West 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 3 West Acenaphthene 6.E-06 6.E-06
UD RM 3 West Acenaphthylene 2.E-06 2.E-06
UD RM 3 West Anthracene 3.E-06
UD RM 3 West Benzo(a)anthracene --
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 West Benzo(a)pyrene --
UD RM 3 West Benzo(b)fluoranthene --
UD RM 3 West Benzo(e)pyrene 5.E-05 5.E-05
UD RM 3 West Benzo(g,h,i)perylene 2.E-05 2.E-05
UD RM 3 West Benzo(k)fluoranthene --
UD RM 3 West Chrysene --
UD RM 3 West Dibenzo(a,h)anthracene ND
UD RM 3 West Dibenzothiophene 8.E-06 8.E-06
UD RM 3 West Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
UD RM 3 West Fluorene 2.E-05 2.E-05
UD RM 3 West Indeno(1,2,3-cd)pyrene --
UD RM 3 West Naphthalene ND
UD RM 3 West Perylene 5.E-06 5.E-06
UD RM 3 West Phenanthrene 1.E-04 1.E-04
UD RM 3 West Pyrene 4.E-04 4.E-04
UD RM 3 West Total Carcinogenic PAHs --
UD RM 3 West Phthalates
UD RM 3 West Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
UD RM 3 West Dibutyl phthalate ND
UD RM 3 West Semivolatile Organic Compounds
UD RM 3 West Benzoic acid 4.E-04
UD RM 3 West Benzyl alcohol 1.E-05 1.E-05
UD RM 3 West Bis(2-chloroethoxy) methane 4.E-03 4.E-03
UD RM 3 West Dibenzofuran 6.E-06 6.E-06
UD RM 3 West Hexachlorobenzene 3.E-04 3.E-04
UD RM 3 West Hexachlorobutadiene ND
UD RM 3 West Nitrobenzene 7.E-02 3.E-01
UD RM 3 West Phenols
UD RM 3 West 4-Nitrophenol ND
UD RM 3 West Phenol ND
UD RM 3 West Polychlorinated Biphenyls
UD RM 3 West Total Aroclors NA
UD RM 3 West Total PCB Congeners --
UD RM 3 West Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 3 West Dioxin/Furan
UD RM 3 West Total Dioxin/Furan TEQ 2.E-01 2.E-01
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 West Total PCB TEQ 3.E-01 3.E-01
UD RM 3 West Total TEQ 5.E-01 5.E-01
UD RM 3 West Pesticides
UD RM 3 West Aldrin 3.E-03 3.E-03
UD RM 3 West alpha-Hexachlorocyclohexane ND
UD RM 3 West beta-Hexachlorocyclohexane ND
UD RM 3 West Dieldrin 3.E-03 3.E-03
UD RM 3 West Endrin ND
UD RM 3 West Endrin aldehyde ND
UD RM 3 West Endrin ketone ND
UD RM 3 West gamma-Hexachlorocyclohexane ND
UD RM 3 West Heptachlor ND
UD RM 3 West Heptachlor epoxide ND
UD RM 3 West Methoxychlor ND
UD RM 3 West Total Chlordanes 2.E-03 2.E-03
UD RM 3 West Total DDD 9.E-03 9.E-03
UD RM 3 West Total DDE 9.E-03 9.E-03
UD RM 3 West Total DDT 2.E-03 2.E-03
UD RM 3 West Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 3.E-01 8.E-02 2.E-02 5.E-02 1.E-01 1.E-02 4.E-02 1.E+00 1.E-04 5.E-01
UD RM 4 East Metals
UD RM 4 East Aluminum 2.E-02 2.E-02
UD RM 4 East Antimony 1.E-03 1.E-03
UD RM 4 East Arsenic, inorganic 8.E-02 8.E-02
UD RM 4 East Cadmium 4.E-02 4.E-02
UD RM 4 East Chromium 1.E-04
UD RM 4 East Copper 7.E-02 7.E-02
UD RM 4 East Lead --
UD RM 4 East Manganese NA
UD RM 4 East Mercury 3.E-02 3.E-02
UD RM 4 East Nickel 6.E-03 6.E-03
UD RM 4 East Selenium 5.E-03 5.E-03
UD RM 4 East Silver 3.E-03 3.E-03
UD RM 4 East Thallium NA
UD RM 4 East Zinc 3.E-02 3.E-02
UD RM 4 East Butyltins
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 East Butyltin ion 5.E-03 5.E-03
UD RM 4 East Dibutyltin ion 5.E-03 5.E-03
UD RM 4 East Tributyltin ion 7.E-03 7.E-03
UD RM 4 East PAHs
UD RM 4 East 1-Methylnaphthalene NA
UD RM 4 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 4 East Acenaphthene 1.E-05 1.E-05
UD RM 4 East Acenaphthylene 8.E-06 8.E-06
UD RM 4 East Anthracene 8.E-06
UD RM 4 East Benzo(a)anthracene --
UD RM 4 East Benzo(a)pyrene --
UD RM 4 East Benzo(b)fluoranthene --
UD RM 4 East Benzo(e)pyrene NA
UD RM 4 East Benzo(g,h,i)perylene 4.E-05 4.E-05
UD RM 4 East Benzo(k)fluoranthene --
UD RM 4 East Chrysene --
UD RM 4 East Dibenzo(a,h)anthracene --
UD RM 4 East Dibenzothiophene NA
UD RM 4 East Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
UD RM 4 East Fluorene 2.E-05 2.E-05
UD RM 4 East Indeno(1,2,3-cd)pyrene --
UD RM 4 East Naphthalene ND
UD RM 4 East Perylene NA
UD RM 4 East Phenanthrene 2.E-04 2.E-04
UD RM 4 East Pyrene 6.E-04 6.E-04
UD RM 4 East Total Carcinogenic PAHs --
UD RM 4 East Phthalates
UD RM 4 East Bis(2-ethylhexyl) phthalate ND
UD RM 4 East Dibutyl phthalate ND
UD RM 4 East Semivolatile Organic Compounds
UD RM 4 East Benzoic acid NA
UD RM 4 East Benzyl alcohol 6.E-06 6.E-06
UD RM 4 East Bis(2-chloroethoxy) methane NA
UD RM 4 East Dibenzofuran 7.E-06 7.E-06
UD RM 4 East Hexachlorobenzene 1.E-04 1.E-04
UD RM 4 East Hexachlorobutadiene ND
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 East Nitrobenzene NA
UD RM 4 East Phenols
UD RM 4 East 4-Nitrophenol NA
UD RM 4 East Phenol ND
UD RM 4 East Polychlorinated Biphenyls
UD RM 4 East Total Aroclors NA
UD RM 4 East Total PCB Congeners --
UD RM 4 East Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 4 East Dioxin/Furan
UD RM 4 East Total Dioxin/Furan TEQ 9.E-01 9.E-01
UD RM 4 East Total PCB TEQ 4.E-01 4.E-01
UD RM 4 East Total TEQ 1.E+00 1.E+00
UD RM 4 East Pesticides
UD RM 4 East Aldrin 1.E-03 1.E-03
UD RM 4 East alpha-Hexachlorocyclohexane 2.E-07 2.E-07
UD RM 4 East beta-Hexachlorocyclohexane ND
UD RM 4 East Dieldrin 4.E-03 4.E-03
UD RM 4 East Endrin 6.E-06 6.E-06
UD RM 4 East Endrin aldehyde ND
UD RM 4 East Endrin ketone ND
UD RM 4 East gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
UD RM 4 East Heptachlor ND
UD RM 4 East Heptachlor epoxide 1.E-03 1.E-03
UD RM 4 East Methoxychlor ND
UD RM 4 East Total Chlordanes 1.E-03 1.E-03
UD RM 4 East Total DDD 4.E-03 4.E-03
UD RM 4 East Total DDE 5.E-03 5.E-03
UD RM 4 East Total DDT 1.E-03 1.E-03
UD RM 4 East Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 3.E-02 8.E-02 4.E-02 7.E-02 5.E-02 1.E-02 2.E-02 1.E+00 1.E-04 1.E+00
UD RM 4 West Metals
UD RM 4 West Aluminum 2.E-02 2.E-02
UD RM 4 West Antimony ND
UD RM 4 West Arsenic, inorganic 9.E-02 9.E-02
UD RM 4 West Cadmium 2.E-02 2.E-02
UD RM 4 West Chromium 1.E-04
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 West Copper 6.E-02 6.E-02
UD RM 4 West Lead --
UD RM 4 West Manganese 1.E-02 1.E-02
UD RM 4 West Mercury 3.E-02 3.E-02
UD RM 4 West Nickel 4.E-03 4.E-03
UD RM 4 West Selenium 9.E-03 9.E-03
UD RM 4 West Silver 3.E-03 3.E-03
UD RM 4 West Thallium 4.E-03 4.E-03 4.E-03
UD RM 4 West Zinc 3.E-02 3.E-02
UD RM 4 West Butyltins
UD RM 4 West Butyltin ion 1.E-03 1.E-03
UD RM 4 West Dibutyltin ion 2.E-03 2.E-03
UD RM 4 West Tributyltin ion 3.E-03 3.E-03
UD RM 4 West PAHs
UD RM 4 West 1-Methylnaphthalene 6.E-06
UD RM 4 West 2-Methylnaphthalene 2.E-04 2.E-04
UD RM 4 West Acenaphthene 2.E-05 2.E-05
UD RM 4 West Acenaphthylene 2.E-05 2.E-05
UD RM 4 West Anthracene 3.E-05
UD RM 4 West Benzo(a)anthracene --
UD RM 4 West Benzo(a)pyrene --
UD RM 4 West Benzo(b)fluoranthene --
UD RM 4 West Benzo(e)pyrene 8.E-05 8.E-05
UD RM 4 West Benzo(g,h,i)perylene 1.E-04 1.E-04
UD RM 4 West Benzo(k)fluoranthene --
UD RM 4 West Chrysene --
UD RM 4 West Dibenzo(a,h)anthracene --
UD RM 4 West Dibenzothiophene 2.E-05 2.E-05
UD RM 4 West Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
UD RM 4 West Fluorene 6.E-05 6.E-05
UD RM 4 West Indeno(1,2,3-cd)pyrene --
UD RM 4 West Naphthalene ND
UD RM 4 West Perylene 1.E-05 1.E-05
UD RM 4 West Phenanthrene 6.E-04 6.E-04
UD RM 4 West Pyrene 2.E-03 2.E-03
UD RM 4 West Total Carcinogenic PAHs --
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 West Phthalates
UD RM 4 West Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
UD RM 4 West Dibutyl phthalate ND
UD RM 4 West Semivolatile Organic Compounds
UD RM 4 West Benzoic acid 2.E-04
UD RM 4 West Benzyl alcohol 6.E-05 6.E-05
UD RM 4 West Bis(2-chloroethoxy) methane ND
UD RM 4 West Dibenzofuran 8.E-06 8.E-06
UD RM 4 West Hexachlorobenzene 2.E-04 2.E-04
UD RM 4 West Hexachlorobutadiene ND
UD RM 4 West Nitrobenzene 2.E-02 1.E-01
UD RM 4 West Phenols
UD RM 4 West 4-Nitrophenol ND
UD RM 4 West Phenol ND
UD RM 4 West Polychlorinated Biphenyls
UD RM 4 West Total Aroclors NA
UD RM 4 West Total PCB Congeners --
UD RM 4 West Total PCBs, Adjusted 2.E+00 2.E+00
UD RM 4 West Dioxin/Furan
UD RM 4 West Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 4 West Total PCB TEQ 4.E-01 4.E-01
UD RM 4 West Total TEQ 6.E-01 6.E-01
UD RM 4 West Pesticides
UD RM 4 West Aldrin 2.E-03 2.E-03
UD RM 4 West alpha-Hexachlorocyclohexane 4.E-07 4.E-07
UD RM 4 West beta-Hexachlorocyclohexane ND
UD RM 4 West Dieldrin 5.E-03 5.E-03
UD RM 4 West Endrin 1.E-05 1.E-05
UD RM 4 West Endrin aldehyde ND
UD RM 4 West Endrin ketone ND
UD RM 4 West gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD RM 4 West Heptachlor 7.E-06 7.E-06
UD RM 4 West Heptachlor epoxide 1.E-03 1.E-03
UD RM 4 West Methoxychlor 2.E-05 2.E-05 2.E-05
UD RM 4 West Total Chlordanes 2.E-03 2.E-03
UD RM 4 West Total DDD 9.E-03 9.E-03
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 West Total DDE 8.E-03 8.E-03
UD RM 4 West Total DDT 2.E-03 2.E-03
UD RM 4 West Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 1.E-01 9.E-02 2.E-02 6.E-02 6.E-02 1.E-02 4.E-02 2.E+00 2.E-04 6.E-01 2.E-05
UD RM 5 East Metals
UD RM 5 East Aluminum 3.E-02 3.E-02
UD RM 5 East Antimony ND
UD RM 5 East Arsenic, inorganic 7.E-02 7.E-02
UD RM 5 East Cadmium 2.E-02 2.E-02
UD RM 5 East Chromium 9.E-05
UD RM 5 East Copper 6.E-02 6.E-02
UD RM 5 East Lead --
UD RM 5 East Manganese 1.E-02 1.E-02
UD RM 5 East Mercury 5.E-02 5.E-02
UD RM 5 East Nickel 5.E-03 5.E-03
UD RM 5 East Selenium 9.E-03 9.E-03
UD RM 5 East Silver 3.E-03 3.E-03
UD RM 5 East Thallium 5.E-03 5.E-03 5.E-03
UD RM 5 East Zinc 3.E-02 3.E-02
UD RM 5 East Butyltins
UD RM 5 East Butyltin ion 2.E-03 2.E-03
UD RM 5 East Dibutyltin ion 3.E-03 3.E-03
UD RM 5 East Tributyltin ion 8.E-03 8.E-03
UD RM 5 East PAHs
UD RM 5 East 1-Methylnaphthalene 4.E-06
UD RM 5 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 5 East Acenaphthene 6.E-06 6.E-06
UD RM 5 East Acenaphthylene 6.E-06 6.E-06
UD RM 5 East Anthracene 5.E-06
UD RM 5 East Benzo(a)anthracene --
UD RM 5 East Benzo(a)pyrene --
UD RM 5 East Benzo(b)fluoranthene --
UD RM 5 East Benzo(e)pyrene 3.E-05 3.E-05
UD RM 5 East Benzo(g,h,i)perylene 1.E-05 1.E-05
UD RM 5 East Benzo(k)fluoranthene --
UD RM 5 East Chrysene --
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 East Dibenzo(a,h)anthracene --
UD RM 5 East Dibenzothiophene ND
UD RM 5 East Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
UD RM 5 East Fluorene 2.E-05 2.E-05
UD RM 5 East Indeno(1,2,3-cd)pyrene --
UD RM 5 East Naphthalene ND
UD RM 5 East Perylene 2.E-06 2.E-06
UD RM 5 East Phenanthrene 1.E-04 1.E-04
UD RM 5 East Pyrene 3.E-04 3.E-04
UD RM 5 East Total Carcinogenic PAHs --
UD RM 5 East Phthalates
UD RM 5 East Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
UD RM 5 East Dibutyl phthalate ND
UD RM 5 East Semivolatile Organic Compounds
UD RM 5 East Benzoic acid 3.E-04
UD RM 5 East Benzyl alcohol 4.E-05 4.E-05
UD RM 5 East Bis(2-chloroethoxy) methane ND
UD RM 5 East Dibenzofuran 9.E-06 9.E-06
UD RM 5 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 5 East Hexachlorobutadiene 1.E-06 1.E-06
UD RM 5 East Nitrobenzene 5.E-02 2.E-01
UD RM 5 East Phenols
UD RM 5 East 4-Nitrophenol ND
UD RM 5 East Phenol ND
UD RM 5 East Polychlorinated Biphenyls
UD RM 5 East Total Aroclors NA
UD RM 5 East Total PCB Congeners --
UD RM 5 East Total PCBs, Adjusted 2.E+00 2.E+00
UD RM 5 East Dioxin/Furan
UD RM 5 East Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 5 East Total PCB TEQ 4.E-01 4.E-01
UD RM 5 East Total TEQ 5.E-01 5.E-01
UD RM 5 East Pesticides
UD RM 5 East Aldrin 3.E-03 3.E-03
UD RM 5 East alpha-Hexachlorocyclohexane ND
UD RM 5 East beta-Hexachlorocyclohexane ND
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 East Dieldrin 4.E-03 4.E-03
UD RM 5 East Endrin ND
UD RM 5 East Endrin aldehyde ND
UD RM 5 East Endrin ketone ND
UD RM 5 East gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
UD RM 5 East Heptachlor 5.E-06 5.E-06
UD RM 5 East Heptachlor epoxide 1.E-03 1.E-03
UD RM 5 East Methoxychlor ND
UD RM 5 East Total Chlordanes 2.E-03 2.E-03
UD RM 5 East Total DDD 6.E-03 6.E-03
UD RM 5 East Total DDE 8.E-03 8.E-03
UD RM 5 East Total DDT 1.E-03 1.E-03
UD RM 5 East Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 7.E-02 2.E-02 6.E-02 9.E-02 1.E-02 3.E-02 2.E+00 1.E-04 5.E-01
UD RM 5 West Metals
UD RM 5 West Aluminum 3.E-02 3.E-02
UD RM 5 West Antimony ND
UD RM 5 West Arsenic, inorganic 9.E-02 9.E-02
UD RM 5 West Cadmium 2.E-02 2.E-02
UD RM 5 West Chromium 1.E-04
UD RM 5 West Copper 7.E-02 7.E-02
UD RM 5 West Lead --
UD RM 5 West Manganese 1.E-02 1.E-02
UD RM 5 West Mercury 7.E-02 7.E-02
UD RM 5 West Nickel 4.E-03 4.E-03
UD RM 5 West Selenium 1.E-02 1.E-02
UD RM 5 West Silver 4.E-03 4.E-03
UD RM 5 West Thallium 4.E-03 4.E-03 4.E-03
UD RM 5 West Zinc 3.E-02 3.E-02
UD RM 5 West Butyltins
UD RM 5 West Butyltin ion 2.E-03 2.E-03
UD RM 5 West Dibutyltin ion 2.E-03 2.E-03
UD RM 5 West Tributyltin ion ND
UD RM 5 West PAHs
UD RM 5 West 1-Methylnaphthalene 6.E-06
UD RM 5 West 2-Methylnaphthalene 1.E-04 1.E-04
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 West Acenaphthene 9.E-05 9.E-05
UD RM 5 West Acenaphthylene 6.E-05 6.E-05
UD RM 5 West Anthracene 6.E-05
UD RM 5 West Benzo(a)anthracene --
UD RM 5 West Benzo(a)pyrene --
UD RM 5 West Benzo(b)fluoranthene --
UD RM 5 West Benzo(e)pyrene 9.E-05 9.E-05
UD RM 5 West Benzo(g,h,i)perylene 2.E-03 2.E-03
UD RM 5 West Benzo(k)fluoranthene --
UD RM 5 West Chrysene --
UD RM 5 West Dibenzo(a,h)anthracene --
UD RM 5 West Dibenzothiophene 2.E-05 2.E-05
UD RM 5 West Fluoranthene 5.E-03 5.E-03 5.E-03 5.E-03
UD RM 5 West Fluorene 1.E-04 1.E-04
UD RM 5 West Indeno(1,2,3-cd)pyrene --
UD RM 5 West Naphthalene 4.E-05 4.E-05
UD RM 5 West Perylene 9.E-06 9.E-06
UD RM 5 West Phenanthrene 2.E-03 2.E-03
UD RM 5 West Pyrene 7.E-03 7.E-03
UD RM 5 West Total Carcinogenic PAHs --
UD RM 5 West Phthalates
UD RM 5 West Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
UD RM 5 West Dibutyl phthalate ND
UD RM 5 West Semivolatile Organic Compounds
UD RM 5 West Benzoic acid 3.E-04
UD RM 5 West Benzyl alcohol 5.E-06 5.E-06
UD RM 5 West Bis(2-chloroethoxy) methane ND
UD RM 5 West Dibenzofuran 8.E-06 8.E-06
UD RM 5 West Hexachlorobenzene 2.E-04 2.E-04
UD RM 5 West Hexachlorobutadiene 6.E-06 6.E-06
UD RM 5 West Nitrobenzene 2.E-02 1.E-01
UD RM 5 West Phenols
UD RM 5 West 4-Nitrophenol ND
UD RM 5 West Phenol ND
UD RM 5 West Polychlorinated Biphenyls
UD RM 5 West Total Aroclors NA
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 West Total PCB Congeners --
UD RM 5 West Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 5 West Dioxin/Furan
UD RM 5 West Total Dioxin/Furan TEQ 4.E-01 4.E-01
UD RM 5 West Total PCB TEQ 2.E-01 2.E-01
UD RM 5 West Total TEQ 6.E-01 6.E-01
UD RM 5 West Pesticides
UD RM 5 West Aldrin 2.E-03 2.E-03
UD RM 5 West alpha-Hexachlorocyclohexane ND
UD RM 5 West beta-Hexachlorocyclohexane ND
UD RM 5 West Dieldrin 4.E-03 4.E-03
UD RM 5 West Endrin ND
UD RM 5 West Endrin aldehyde ND
UD RM 5 West Endrin ketone ND
UD RM 5 West gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD RM 5 West Heptachlor 2.E-05 2.E-05
UD RM 5 West Heptachlor epoxide 1.E-03 1.E-03
UD RM 5 West Methoxychlor ND
UD RM 5 West Total Chlordanes 2.E-03 2.E-03
UD RM 5 West Total DDD 1.E-02 1.E-02
UD RM 5 West Total DDE 9.E-03 9.E-03
UD RM 5 West Total DDT 4.E-03 4.E-03
UD RM 5 West Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 1.E-01 1.E-01 4.E-02 7.E-02 1.E-01 1.E-02 5.E-02 1.E+00 1.E-04 6.E-01
UD RM 6 East Metals
UD RM 6 East Aluminum 3.E-02 3.E-02
UD RM 6 East Antimony 6.E-04 6.E-04
UD RM 6 East Arsenic, inorganic 8.E-02 8.E-02
UD RM 6 East Cadmium 1.E-02 1.E-02
UD RM 6 East Chromium 1.E-04
UD RM 6 East Copper 7.E-02 7.E-02
UD RM 6 East Lead --
UD RM 6 East Manganese 8.E-03 8.E-03
UD RM 6 East Mercury 3.E-02 3.E-02
UD RM 6 East Nickel 4.E-03 4.E-03
UD RM 6 East Selenium 6.E-03 6.E-03
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 East Silver 3.E-03 3.E-03
UD RM 6 East Thallium 1.E-03 1.E-03 1.E-03
UD RM 6 East Zinc 2.E-02 2.E-02
UD RM 6 East Butyltins
UD RM 6 East Butyltin ion 3.E-03 3.E-03
UD RM 6 East Dibutyltin ion 7.E-03 7.E-03
UD RM 6 East Tributyltin ion 7.E-03 7.E-03
UD RM 6 East PAHs
UD RM 6 East 1-Methylnaphthalene NA
UD RM 6 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 6 East Acenaphthene 4.E-06 4.E-06
UD RM 6 East Acenaphthylene 5.E-06 5.E-06
UD RM 6 East Anthracene 5.E-06
UD RM 6 East Benzo(a)anthracene --
UD RM 6 East Benzo(a)pyrene --
UD RM 6 East Benzo(b)fluoranthene --
UD RM 6 East Benzo(e)pyrene NA
UD RM 6 East Benzo(g,h,i)perylene 1.E-05 1.E-05
UD RM 6 East Benzo(k)fluoranthene --
UD RM 6 East Chrysene --
UD RM 6 East Dibenzo(a,h)anthracene ND
UD RM 6 East Dibenzothiophene NA
UD RM 6 East Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
UD RM 6 East Fluorene 2.E-05 2.E-05
UD RM 6 East Indeno(1,2,3-cd)pyrene --
UD RM 6 East Naphthalene ND
UD RM 6 East Perylene NA
UD RM 6 East Phenanthrene 1.E-04 1.E-04
UD RM 6 East Pyrene 4.E-04 4.E-04
UD RM 6 East Total Carcinogenic PAHs --
UD RM 6 East Phthalates
UD RM 6 East Bis(2-ethylhexyl) phthalate ND
UD RM 6 East Dibutyl phthalate ND
UD RM 6 East Semivolatile Organic Compounds
UD RM 6 East Benzoic acid NA
UD RM 6 East Benzyl alcohol 1.E-05 1.E-05
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 East Bis(2-chloroethoxy) methane ND
UD RM 6 East Dibenzofuran 7.E-06 7.E-06
UD RM 6 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 6 East Hexachlorobutadiene ND
UD RM 6 East Nitrobenzene ND
UD RM 6 East Phenols
UD RM 6 East 4-Nitrophenol ND
UD RM 6 East Phenol ND
UD RM 6 East Polychlorinated Biphenyls
UD RM 6 East Total Aroclors 1.E+00 1.E+00
UD RM 6 East Total PCB Congeners --
UD RM 6 East Total PCBs, Adjusted 3.E+01 3.E+01
UD RM 6 East Dioxin/Furan
UD RM 6 East Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 6 East Total PCB TEQ 2.E+00 2.E+00
UD RM 6 East Total TEQ 2.E+00 2.E+00
UD RM 6 East Pesticides
UD RM 6 East Aldrin 2.E-03 2.E-03
UD RM 6 East alpha-Hexachlorocyclohexane 3.E-07 3.E-07
UD RM 6 East beta-Hexachlorocyclohexane 5.E-04 5.E-04
UD RM 6 East Dieldrin 4.E-03 4.E-03
UD RM 6 East Endrin ND
UD RM 6 East Endrin aldehyde ND
UD RM 6 East Endrin ketone ND
UD RM 6 East gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD RM 6 East Heptachlor 4.E-06 4.E-06
UD RM 6 East Heptachlor epoxide 4.E-02 4.E-02
UD RM 6 East Methoxychlor ND
UD RM 6 East Total Chlordanes 3.E-03 3.E-03
UD RM 6 East Total DDD 3.E-03 3.E-03
UD RM 6 East Total DDE 5.E-03 5.E-03
UD RM 6 East Total DDT 8.E-04 8.E-04
UD RM 6 East Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 3.E-02 9.E-02 2.E-02 7.E-02 6.E-02 1.E-02 6.E-02 3.E+01 1.E-04 2.E+00
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 West Metals
UD RM 6 West Aluminum 2.E-02 2.E-02
UD RM 6 West Antimony ND
UD RM 6 West Arsenic, inorganic 9.E-02 9.E-02
UD RM 6 West Cadmium 2.E-02 2.E-02
UD RM 6 West Chromium 1.E-04
UD RM 6 West Copper 7.E-02 7.E-02
UD RM 6 West Lead --
UD RM 6 West Manganese NA
UD RM 6 West Mercury 3.E-02 3.E-02
UD RM 6 West Nickel 6.E-03 6.E-03
UD RM 6 West Selenium 7.E-03 7.E-03
UD RM 6 West Silver 4.E-03 4.E-03
UD RM 6 West Thallium NA
UD RM 6 West Zinc 3.E-02 3.E-02
UD RM 6 West Butyltins
UD RM 6 West Butyltin ion 3.E-03 3.E-03
UD RM 6 West Dibutyltin ion 2.E-03 2.E-03
UD RM 6 West Tributyltin ion ND
UD RM 6 West PAHs
UD RM 6 West 1-Methylnaphthalene NA
UD RM 6 West 2-Methylnaphthalene 1.E-03 1.E-03
UD RM 6 West Acenaphthene 3.E-04 3.E-04
UD RM 6 West Acenaphthylene 6.E-05 6.E-05
UD RM 6 West Anthracene 7.E-05
UD RM 6 West Benzo(a)anthracene --
UD RM 6 West Benzo(a)pyrene --
UD RM 6 West Benzo(b)fluoranthene --
UD RM 6 West Benzo(e)pyrene NA
UD RM 6 West Benzo(g,h,i)perylene 2.E-03 2.E-03
UD RM 6 West Benzo(k)fluoranthene --
UD RM 6 West Chrysene --
UD RM 6 West Dibenzo(a,h)anthracene --
UD RM 6 West Dibenzothiophene NA
UD RM 6 West Fluoranthene 5.E-03 5.E-03 5.E-03 5.E-03
UD RM 6 West Fluorene 2.E-04 2.E-04
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 West Indeno(1,2,3-cd)pyrene --
UD RM 6 West Naphthalene 4.E-04 4.E-04
UD RM 6 West Perylene NA
UD RM 6 West Phenanthrene 3.E-03 3.E-03
UD RM 6 West Pyrene 7.E-03 7.E-03
UD RM 6 West Total Carcinogenic PAHs --
UD RM 6 West Phthalates
UD RM 6 West Bis(2-ethylhexyl) phthalate ND
UD RM 6 West Dibutyl phthalate ND
UD RM 6 West Semivolatile Organic Compounds
UD RM 6 West Benzoic acid NA
UD RM 6 West Benzyl alcohol 2.E-05 2.E-05
UD RM 6 West Bis(2-chloroethoxy) methane NA
UD RM 6 West Dibenzofuran 3.E-05 3.E-05
UD RM 6 West Hexachlorobenzene 3.E-04 3.E-04
UD RM 6 West Hexachlorobutadiene ND
UD RM 6 West Nitrobenzene NA
UD RM 6 West Phenols
UD RM 6 West 4-Nitrophenol NA
UD RM 6 West Phenol ND
UD RM 6 West Polychlorinated Biphenyls
UD RM 6 West Total Aroclors NA
UD RM 6 West Total PCB Congeners --
UD RM 6 West Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 6 West Dioxin/Furan
UD RM 6 West Total Dioxin/Furan TEQ 1.E+00 1.E+00
UD RM 6 West Total PCB TEQ 4.E-01 4.E-01
UD RM 6 West Total TEQ 1.E+00 1.E+00
UD RM 6 West Pesticides
UD RM 6 West Aldrin 3.E-03 3.E-03
UD RM 6 West alpha-Hexachlorocyclohexane 3.E-07 3.E-07
UD RM 6 West beta-Hexachlorocyclohexane ND
UD RM 6 West Dieldrin 7.E-03 7.E-03
UD RM 6 West Endrin 4.E-05 4.E-05
UD RM 6 West Endrin aldehyde ND
UD RM 6 West Endrin ketone 7.E-06 7.E-06
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 West gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
UD RM 6 West Heptachlor 2.E-04 2.E-04
UD RM 6 West Heptachlor epoxide 2.E-03 2.E-03
UD RM 6 West Methoxychlor 5.E-06 5.E-06 5.E-06
UD RM 6 West Total Chlordanes 5.E-03 5.E-03
UD RM 6 West Total DDD 1.E-01 1.E-01
UD RM 6 West Total DDE 3.E-02 3.E-02
UD RM 6 West Total DDT 2.E-02 2.E-02
UD RM 6 West Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-02 9.E-02 4.E-02 7.E-02 5.E-02 1.E-02 2.E-01 1.E+00 1.E-03 1.E+00 5.E-06
UD RM 7 East Metals
UD RM 7 East Aluminum 3.E-02 3.E-02
UD RM 7 East Antimony ND
UD RM 7 East Arsenic, inorganic 8.E-02 8.E-02
UD RM 7 East Cadmium 2.E-02 2.E-02
UD RM 7 East Chromium 2.E-04
UD RM 7 East Copper 7.E-02 7.E-02
UD RM 7 East Lead --
UD RM 7 East Manganese NA
UD RM 7 East Mercury 3.E-02 3.E-02
UD RM 7 East Nickel 6.E-03 6.E-03
UD RM 7 East Selenium 7.E-03 7.E-03
UD RM 7 East Silver 3.E-03 3.E-03
UD RM 7 East Thallium NA
UD RM 7 East Zinc 2.E-02 2.E-02
UD RM 7 East Butyltins
UD RM 7 East Butyltin ion 7.E-03 7.E-03
UD RM 7 East Dibutyltin ion 7.E-03 7.E-03
UD RM 7 East Tributyltin ion 1.E-02 1.E-02
UD RM 7 East PAHs
UD RM 7 East 1-Methylnaphthalene NA
UD RM 7 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 7 East Acenaphthene 7.E-06 7.E-06
UD RM 7 East Acenaphthylene 3.E-06 3.E-06
UD RM 7 East Anthracene 3.E-06
UD RM 7 East Benzo(a)anthracene --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 26 of 64



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 East Benzo(a)pyrene --
UD RM 7 East Benzo(b)fluoranthene --
UD RM 7 East Benzo(e)pyrene NA
UD RM 7 East Benzo(g,h,i)perylene 1.E-05 1.E-05
UD RM 7 East Benzo(k)fluoranthene --
UD RM 7 East Chrysene --
UD RM 7 East Dibenzo(a,h)anthracene ND
UD RM 7 East Dibenzothiophene NA
UD RM 7 East Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
UD RM 7 East Fluorene 2.E-05 2.E-05
UD RM 7 East Indeno(1,2,3-cd)pyrene ND
UD RM 7 East Naphthalene ND
UD RM 7 East Perylene NA
UD RM 7 East Phenanthrene 1.E-04 1.E-04
UD RM 7 East Pyrene 3.E-04 3.E-04
UD RM 7 East Total Carcinogenic PAHs --
UD RM 7 East Phthalates
UD RM 7 East Bis(2-ethylhexyl) phthalate ND
UD RM 7 East Dibutyl phthalate ND
UD RM 7 East Semivolatile Organic Compounds
UD RM 7 East Benzoic acid NA
UD RM 7 East Benzyl alcohol 5.E-05 5.E-05
UD RM 7 East Bis(2-chloroethoxy) methane NA
UD RM 7 East Dibenzofuran 1.E-05 1.E-05
UD RM 7 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 7 East Hexachlorobutadiene ND
UD RM 7 East Nitrobenzene NA
UD RM 7 East Phenols
UD RM 7 East 4-Nitrophenol NA
UD RM 7 East Phenol ND
UD RM 7 East Polychlorinated Biphenyls
UD RM 7 East Total Aroclors NA
UD RM 7 East Total PCB Congeners --
UD RM 7 East Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 7 East Dioxin/Furan
UD RM 7 East Total Dioxin/Furan TEQ 3.E-01 3.E-01
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 East Total PCB TEQ 2.E-01 2.E-01
UD RM 7 East Total TEQ 5.E-01 5.E-01
UD RM 7 East Pesticides
UD RM 7 East Aldrin 2.E-03 2.E-03
UD RM 7 East alpha-Hexachlorocyclohexane ND
UD RM 7 East beta-Hexachlorocyclohexane ND
UD RM 7 East Dieldrin 4.E-03 4.E-03
UD RM 7 East Endrin ND
UD RM 7 East Endrin aldehyde ND
UD RM 7 East Endrin ketone 2.E-06 2.E-06
UD RM 7 East gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD RM 7 East Heptachlor ND
UD RM 7 East Heptachlor epoxide 1.E-03 1.E-03
UD RM 7 East Methoxychlor ND
UD RM 7 East Total Chlordanes 2.E-03 2.E-03
UD RM 7 East Total DDD 2.E-03 2.E-03
UD RM 7 East Total DDE 4.E-03 4.E-03
UD RM 7 East Total DDT 7.E-04 7.E-04
UD RM 7 East Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 2.E-02 8.E-02 2.E-02 7.E-02 6.E-02 1.E-02 2.E-02 1.E+00 1.E-04 5.E-01
UD RM 7 West Metals
UD RM 7 West Aluminum 4.E-02 4.E-02
UD RM 7 West Antimony 1.E-03 1.E-03
UD RM 7 West Arsenic, inorganic 8.E-02 8.E-02
UD RM 7 West Cadmium 2.E-02 2.E-02
UD RM 7 West Chromium 1.E-04
UD RM 7 West Copper 6.E-02 6.E-02
UD RM 7 West Lead --
UD RM 7 West Manganese 1.E-02 1.E-02
UD RM 7 West Mercury 3.E-02 3.E-02
UD RM 7 West Nickel 4.E-03 4.E-03
UD RM 7 West Selenium 9.E-03 9.E-03
UD RM 7 West Silver 3.E-03 3.E-03
UD RM 7 West Thallium 3.E-03 3.E-03 3.E-03
UD RM 7 West Zinc 3.E-02 3.E-02
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 West Butyltins
UD RM 7 West Butyltin ion 2.E-03 2.E-03
UD RM 7 West Dibutyltin ion 5.E-03 5.E-03
UD RM 7 West Tributyltin ion 4.E-03 4.E-03
UD RM 7 West PAHs
UD RM 7 West 1-Methylnaphthalene NA
UD RM 7 West 2-Methylnaphthalene 2.E-04 2.E-04
UD RM 7 West Acenaphthene 2.E-05 2.E-05
UD RM 7 West Acenaphthylene 1.E-05 1.E-05
UD RM 7 West Anthracene 7.E-06
UD RM 7 West Benzo(a)anthracene --
UD RM 7 West Benzo(a)pyrene --
UD RM 7 West Benzo(b)fluoranthene --
UD RM 7 West Benzo(e)pyrene NA
UD RM 7 West Benzo(g,h,i)perylene 6.E-05 6.E-05
UD RM 7 West Benzo(k)fluoranthene --
UD RM 7 West Chrysene --
UD RM 7 West Dibenzo(a,h)anthracene ND
UD RM 7 West Dibenzothiophene NA
UD RM 7 West Fluoranthene 7.E-04 7.E-04 7.E-04 7.E-04
UD RM 7 West Fluorene 3.E-05 3.E-05
UD RM 7 West Indeno(1,2,3-cd)pyrene --
UD RM 7 West Naphthalene 3.E-05 3.E-05
UD RM 7 West Perylene NA
UD RM 7 West Phenanthrene 3.E-04 3.E-04
UD RM 7 West Pyrene 1.E-03 1.E-03
UD RM 7 West Total Carcinogenic PAHs --
UD RM 7 West Phthalates
UD RM 7 West Bis(2-ethylhexyl) phthalate ND
UD RM 7 West Dibutyl phthalate ND
UD RM 7 West Semivolatile Organic Compounds
UD RM 7 West Benzoic acid NA
UD RM 7 West Benzyl alcohol 7.E-04 7.E-04
UD RM 7 West Bis(2-chloroethoxy) methane ND
UD RM 7 West Dibenzofuran 2.E-05 2.E-05
UD RM 7 West Hexachlorobenzene 3.E-04 3.E-04
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 West Hexachlorobutadiene ND
UD RM 7 West Nitrobenzene ND
UD RM 7 West Phenols
UD RM 7 West 4-Nitrophenol ND
UD RM 7 West Phenol 2.E-03 2.E-03 2.E-03
UD RM 7 West Polychlorinated Biphenyls
UD RM 7 West Total Aroclors 2.E+00 2.E+00
UD RM 7 West Total PCB Congeners --
UD RM 7 West Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 7 West Dioxin/Furan
UD RM 7 West Total Dioxin/Furan TEQ 1.E+00 1.E+00
UD RM 7 West Total PCB TEQ 3.E-01 3.E-01
UD RM 7 West Total TEQ 2.E+00 2.E+00
UD RM 7 West Pesticides
UD RM 7 West Aldrin 3.E-03 3.E-03
UD RM 7 West alpha-Hexachlorocyclohexane ND
UD RM 7 West beta-Hexachlorocyclohexane ND
UD RM 7 West Dieldrin 6.E-03 6.E-03
UD RM 7 West Endrin 4.E-05 4.E-05
UD RM 7 West Endrin aldehyde 3.E-04 3.E-04
UD RM 7 West Endrin ketone 1.E-05 1.E-05
UD RM 7 West gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
UD RM 7 West Heptachlor 1.E-05 1.E-05
UD RM 7 West Heptachlor epoxide 3.E-02 3.E-02
UD RM 7 West Methoxychlor ND
UD RM 7 West Total Chlordanes 4.E-03 4.E-03
UD RM 7 West Total DDD 9.E-02 9.E-02
UD RM 7 West Total DDE 4.E-02 4.E-02
UD RM 7 West Total DDT 5.E-02 5.E-02
UD RM 7 West Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-02 8.E-02 2.E-02 6.E-02 9.E-02 2.E-02 2.E-01 1.E+00 2.E-04 2.E+00 2.E-03
UD RM 8 East Metals
UD RM 8 East Aluminum 4.E-02 4.E-02
UD RM 8 East Antimony 6.E-04 6.E-04
UD RM 8 East Arsenic, inorganic 7.E-02 7.E-02
UD RM 8 East Cadmium 2.E-02 2.E-02
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 East Chromium 1.E-04
UD RM 8 East Copper 9.E-02 9.E-02
UD RM 8 East Lead --
UD RM 8 East Manganese NA
UD RM 8 East Mercury 2.E-02 2.E-02
UD RM 8 East Nickel 5.E-03 5.E-03
UD RM 8 East Selenium 1.E-02 1.E-02
UD RM 8 East Silver 4.E-03 4.E-03
UD RM 8 East Thallium NA
UD RM 8 East Zinc 5.E-02 5.E-02
UD RM 8 East Butyltins
UD RM 8 East Butyltin ion 8.E-02 8.E-02
UD RM 8 East Dibutyltin ion 5.E-01 5.E-01
UD RM 8 East Tributyltin ion 5.E-01 5.E-01
UD RM 8 East PAHs
UD RM 8 East 1-Methylnaphthalene NA
UD RM 8 East 2-Methylnaphthalene 8.E-05 8.E-05
UD RM 8 East Acenaphthene 9.E-07 9.E-07
UD RM 8 East Acenaphthylene 1.E-06 1.E-06
UD RM 8 East Anthracene 1.E-06
UD RM 8 East Benzo(a)anthracene --
UD RM 8 East Benzo(a)pyrene --
UD RM 8 East Benzo(b)fluoranthene --
UD RM 8 East Benzo(e)pyrene NA
UD RM 8 East Benzo(g,h,i)perylene 4.E-06 4.E-06
UD RM 8 East Benzo(k)fluoranthene --
UD RM 8 East Chrysene --
UD RM 8 East Dibenzo(a,h)anthracene ND
UD RM 8 East Dibenzothiophene NA
UD RM 8 East Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 8 East Fluorene 6.E-06 6.E-06
UD RM 8 East Indeno(1,2,3-cd)pyrene ND
UD RM 8 East Naphthalene ND
UD RM 8 East Perylene NA
UD RM 8 East Phenanthrene 4.E-05 4.E-05
UD RM 8 East Pyrene 6.E-05 6.E-05
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 East Total Carcinogenic PAHs --
UD RM 8 East Phthalates
UD RM 8 East Bis(2-ethylhexyl) phthalate ND
UD RM 8 East Dibutyl phthalate ND
UD RM 8 East Semivolatile Organic Compounds
UD RM 8 East Benzoic acid NA
UD RM 8 East Benzyl alcohol 7.E-06 7.E-06
UD RM 8 East Bis(2-chloroethoxy) methane NA
UD RM 8 East Dibenzofuran 3.E-06 3.E-06
UD RM 8 East Hexachlorobenzene 1.E-04 1.E-04
UD RM 8 East Hexachlorobutadiene 9.E-07 9.E-07
UD RM 8 East Nitrobenzene NA
UD RM 8 East Phenols
UD RM 8 East 4-Nitrophenol NA
UD RM 8 East Phenol ND
UD RM 8 East Polychlorinated Biphenyls
UD RM 8 East Total Aroclors NA
UD RM 8 East Total PCB Congeners --
UD RM 8 East Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 8 East Dioxin/Furan
UD RM 8 East Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 8 East Total PCB TEQ 2.E-01 2.E-01
UD RM 8 East Total TEQ 3.E-01 3.E-01
UD RM 8 East Pesticides
UD RM 8 East Aldrin 1.E-03 1.E-03
UD RM 8 East alpha-Hexachlorocyclohexane 2.E-07 2.E-07
UD RM 8 East beta-Hexachlorocyclohexane ND
UD RM 8 East Dieldrin 3.E-03 3.E-03
UD RM 8 East Endrin 6.E-06 6.E-06
UD RM 8 East Endrin aldehyde ND
UD RM 8 East Endrin ketone 2.E-06 2.E-06
UD RM 8 East gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
UD RM 8 East Heptachlor 5.E-06 5.E-06
UD RM 8 East Heptachlor epoxide 9.E-04 9.E-04
UD RM 8 East Methoxychlor ND
UD RM 8 East Total Chlordanes 1.E-03 1.E-03
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 East Total DDD 1.E-03 1.E-03
UD RM 8 East Total DDE 3.E-03 3.E-03
UD RM 8 East Total DDT 4.E-04 4.E-04
UD RM 8 East Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 5.E-02 8.E-02 2.E-02 9.E-02 6.E-02 1.E-02 1.E-02 2.E+00 8.E-05 3.E-01
UD RM 8 West Metals
UD RM 8 West Aluminum 3.E-02 3.E-02
UD RM 8 West Antimony 2.E-03 2.E-03
UD RM 8 West Arsenic, inorganic 8.E-02 8.E-02
UD RM 8 West Cadmium 3.E-02 3.E-02
UD RM 8 West Chromium 1.E-04
UD RM 8 West Copper 6.E-02 6.E-02
UD RM 8 West Lead --
UD RM 8 West Manganese NA
UD RM 8 West Mercury 3.E-02 3.E-02
UD RM 8 West Nickel 4.E-03 4.E-03
UD RM 8 West Selenium 8.E-03 8.E-03
UD RM 8 West Silver 4.E-03 4.E-03
UD RM 8 West Thallium NA
UD RM 8 West Zinc 4.E-02 4.E-02
UD RM 8 West Butyltins
UD RM 8 West Butyltin ion 1.E-03 1.E-03
UD RM 8 West Dibutyltin ion 2.E-03 2.E-03
UD RM 8 West Tributyltin ion 3.E-03 3.E-03
UD RM 8 West PAHs
UD RM 8 West 1-Methylnaphthalene NA
UD RM 8 West 2-Methylnaphthalene 1.E-03 1.E-03
UD RM 8 West Acenaphthene 9.E-05 9.E-05
UD RM 8 West Acenaphthylene 1.E-05 1.E-05
UD RM 8 West Anthracene 4.E-06
UD RM 8 West Benzo(a)anthracene --
UD RM 8 West Benzo(a)pyrene --
UD RM 8 West Benzo(b)fluoranthene --
UD RM 8 West Benzo(e)pyrene NA
UD RM 8 West Benzo(g,h,i)perylene 3.E-05 3.E-05
UD RM 8 West Benzo(k)fluoranthene --
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 West Chrysene --
UD RM 8 West Dibenzo(a,h)anthracene ND
UD RM 8 West Dibenzothiophene NA
UD RM 8 West Fluoranthene 2.E-03 2.E-03 2.E-03 2.E-03
UD RM 8 West Fluorene 1.E-04 1.E-04
UD RM 8 West Indeno(1,2,3-cd)pyrene --
UD RM 8 West Naphthalene 1.E-04 1.E-04
UD RM 8 West Perylene NA
UD RM 8 West Phenanthrene 1.E-03 1.E-03
UD RM 8 West Pyrene 1.E-03 1.E-03
UD RM 8 West Total Carcinogenic PAHs --
UD RM 8 West Phthalates
UD RM 8 West Bis(2-ethylhexyl) phthalate ND
UD RM 8 West Dibutyl phthalate ND
UD RM 8 West Semivolatile Organic Compounds
UD RM 8 West Benzoic acid NA
UD RM 8 West Benzyl alcohol 1.E-05 1.E-05
UD RM 8 West Bis(2-chloroethoxy) methane NA
UD RM 8 West Dibenzofuran 1.E-04 1.E-04
UD RM 8 West Hexachlorobenzene 3.E-04 3.E-04
UD RM 8 West Hexachlorobutadiene ND
UD RM 8 West Nitrobenzene NA
UD RM 8 West Phenols
UD RM 8 West 4-Nitrophenol NA
UD RM 8 West Phenol ND
UD RM 8 West Polychlorinated Biphenyls
UD RM 8 West Total Aroclors NA
UD RM 8 West Total PCB Congeners --
UD RM 8 West Total PCBs, Adjusted 5.E+00 5.E+00
UD RM 8 West Dioxin/Furan
UD RM 8 West Total Dioxin/Furan TEQ 4.E-01 4.E-01
UD RM 8 West Total PCB TEQ 9.E-01 9.E-01
UD RM 8 West Total TEQ 1.E+00 1.E+00
UD RM 8 West Pesticides
UD RM 8 West Aldrin 4.E-02 4.E-02
UD RM 8 West alpha-Hexachlorocyclohexane 6.E-07 6.E-07
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 West beta-Hexachlorocyclohexane ND
UD RM 8 West Dieldrin 1.E-02 1.E-02
UD RM 8 West Endrin 5.E-05 5.E-05
UD RM 8 West Endrin aldehyde ND
UD RM 8 West Endrin ketone 4.E-06 4.E-06
UD RM 8 West gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
UD RM 8 West Heptachlor 3.E-05 3.E-05
UD RM 8 West Heptachlor epoxide 2.E-03 2.E-03
UD RM 8 West Methoxychlor ND
UD RM 8 West Total Chlordanes 8.E-03 8.E-03
UD RM 8 West Total DDD 2.E-02 2.E-02
UD RM 8 West Total DDE 3.E-02 3.E-02
UD RM 8 West Total DDT 1.E-03 1.E-03
UD RM 8 West Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-02 9.E-02 3.E-02 6.E-02 6.E-02 1.E-02 1.E-01 5.E+00 1.E-03 1.E+00
UD RM 8 SIL Metals
UD RM 8 SIL Aluminum 5.E-02 5.E-02
UD RM 8 SIL Antimony 3.E-03 3.E-03
UD RM 8 SIL Arsenic, inorganic 8.E-02 8.E-02
UD RM 8 SIL Cadmium 4.E-02 4.E-02
UD RM 8 SIL Chromium 1.E-04
UD RM 8 SIL Copper 6.E-02 6.E-02
UD RM 8 SIL Lead --
UD RM 8 SIL Manganese NA
UD RM 8 SIL Mercury 3.E-02 3.E-02
UD RM 8 SIL Nickel 5.E-03 5.E-03
UD RM 8 SIL Selenium 1.E-02 1.E-02
UD RM 8 SIL Silver 2.E-03 2.E-03
UD RM 8 SIL Thallium NA
UD RM 8 SIL Zinc 4.E-02 4.E-02
UD RM 8 SIL Butyltins
UD RM 8 SIL Butyltin ion 6.E-03 6.E-03
UD RM 8 SIL Dibutyltin ion 1.E-02 1.E-02
UD RM 8 SIL Tributyltin ion 3.E-02 3.E-02
UD RM 8 SIL PAHs
UD RM 8 SIL 1-Methylnaphthalene NA
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 SIL 2-Methylnaphthalene 2.E-04 2.E-04
UD RM 8 SIL Acenaphthene 5.E-06 5.E-06
UD RM 8 SIL Acenaphthylene 6.E-06 6.E-06
UD RM 8 SIL Anthracene 6.E-06
UD RM 8 SIL Benzo(a)anthracene --
UD RM 8 SIL Benzo(a)pyrene --
UD RM 8 SIL Benzo(b)fluoranthene --
UD RM 8 SIL Benzo(e)pyrene NA
UD RM 8 SIL Benzo(g,h,i)perylene 2.E-05 2.E-05
UD RM 8 SIL Benzo(k)fluoranthene --
UD RM 8 SIL Chrysene --
UD RM 8 SIL Dibenzo(a,h)anthracene ND
UD RM 8 SIL Dibenzothiophene NA
UD RM 8 SIL Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
UD RM 8 SIL Fluorene 2.E-05 2.E-05
UD RM 8 SIL Indeno(1,2,3-cd)pyrene --
UD RM 8 SIL Naphthalene ND
UD RM 8 SIL Perylene NA
UD RM 8 SIL Phenanthrene 1.E-04 1.E-04
UD RM 8 SIL Pyrene 6.E-04 6.E-04
UD RM 8 SIL Total Carcinogenic PAHs --
UD RM 8 SIL Phthalates
UD RM 8 SIL Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
UD RM 8 SIL Dibutyl phthalate 3.E-03 3.E-03
UD RM 8 SIL Semivolatile Organic Compounds
UD RM 8 SIL Benzoic acid NA
UD RM 8 SIL Benzyl alcohol 6.E-05 6.E-05
UD RM 8 SIL Bis(2-chloroethoxy) methane NA
UD RM 8 SIL Dibenzofuran 1.E-05 1.E-05
UD RM 8 SIL Hexachlorobenzene 2.E-04 2.E-04
UD RM 8 SIL Hexachlorobutadiene ND
UD RM 8 SIL Nitrobenzene NA
UD RM 8 SIL Phenols
UD RM 8 SIL 4-Nitrophenol NA
UD RM 8 SIL Phenol ND
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 SIL Polychlorinated Biphenyls
UD RM 8 SIL Total Aroclors NA
UD RM 8 SIL Total PCB Congeners --
UD RM 8 SIL Total PCBs, Adjusted 5.E+00 5.E+00
UD RM 8 SIL Dioxin/Furan
UD RM 8 SIL Total Dioxin/Furan TEQ 3.E-01 3.E-01
UD RM 8 SIL Total PCB TEQ 9.E-01 9.E-01
UD RM 8 SIL Total TEQ 1.E+00 1.E+00
UD RM 8 SIL Pesticides
UD RM 8 SIL Aldrin 3.E-03 3.E-03
UD RM 8 SIL alpha-Hexachlorocyclohexane 7.E-07 7.E-07
UD RM 8 SIL beta-Hexachlorocyclohexane ND
UD RM 8 SIL Dieldrin 6.E-03 6.E-03
UD RM 8 SIL Endrin 2.E-05 2.E-05
UD RM 8 SIL Endrin aldehyde ND
UD RM 8 SIL Endrin ketone 3.E-06 3.E-06
UD RM 8 SIL gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
UD RM 8 SIL Heptachlor ND
UD RM 8 SIL Heptachlor epoxide 2.E-03 2.E-03
UD RM 8 SIL Methoxychlor ND
UD RM 8 SIL Total Chlordanes 3.E-03 3.E-03
UD RM 8 SIL Total DDD 4.E-03 4.E-03
UD RM 8 SIL Total DDE 7.E-03 7.E-03
UD RM 8 SIL Total DDT 1.E-03 1.E-03
UD RM 8 SIL Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-02 8.E-02 4.E-02 6.E-02 8.E-02 2.E-02 3.E-02 5.E+00 2.E-04 1.E+00
UD RM 9 East Metals
UD RM 9 East Aluminum 4.E-02 4.E-02
UD RM 9 East Antimony 1.E-03 1.E-03
UD RM 9 East Arsenic, inorganic 9.E-02 9.E-02
UD RM 9 East Cadmium 2.E-02 2.E-02
UD RM 9 East Chromium 2.E-04
UD RM 9 East Copper 6.E-02 6.E-02
UD RM 9 East Lead --
UD RM 9 East Manganese NA
UD RM 9 East Mercury 3.E-02 3.E-02
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 East Nickel 4.E-03 4.E-03
UD RM 9 East Selenium 5.E-03 5.E-03
UD RM 9 East Silver 5.E-03 5.E-03
UD RM 9 East Thallium NA
UD RM 9 East Zinc 3.E-02 3.E-02
UD RM 9 East Butyltins
UD RM 9 East Butyltin ion ND
UD RM 9 East Dibutyltin ion 1.E-03 1.E-03
UD RM 9 East Tributyltin ion ND
UD RM 9 East PAHs
UD RM 9 East 1-Methylnaphthalene NA
UD RM 9 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 9 East Acenaphthene 5.E-06 5.E-06
UD RM 9 East Acenaphthylene ND
UD RM 9 East Anthracene 1.E-06
UD RM 9 East Benzo(a)anthracene --
UD RM 9 East Benzo(a)pyrene --
UD RM 9 East Benzo(b)fluoranthene --
UD RM 9 East Benzo(e)pyrene NA
UD RM 9 East Benzo(g,h,i)perylene 7.E-06 7.E-06
UD RM 9 East Benzo(k)fluoranthene --
UD RM 9 East Chrysene --
UD RM 9 East Dibenzo(a,h)anthracene ND
UD RM 9 East Dibenzothiophene NA
UD RM 9 East Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
UD RM 9 East Fluorene 1.E-05 1.E-05
UD RM 9 East Indeno(1,2,3-cd)pyrene ND
UD RM 9 East Naphthalene ND
UD RM 9 East Perylene NA
UD RM 9 East Phenanthrene 5.E-05 5.E-05
UD RM 9 East Pyrene 1.E-04 1.E-04
UD RM 9 East Total Carcinogenic PAHs --
UD RM 9 East Phthalates
UD RM 9 East Bis(2-ethylhexyl) phthalate ND
UD RM 9 East Dibutyl phthalate ND
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 East Semivolatile Organic Compounds
UD RM 9 East Benzoic acid NA
UD RM 9 East Benzyl alcohol 9.E-06 9.E-06
UD RM 9 East Bis(2-chloroethoxy) methane NA
UD RM 9 East Dibenzofuran 8.E-06 8.E-06
UD RM 9 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 9 East Hexachlorobutadiene ND
UD RM 9 East Nitrobenzene NA
UD RM 9 East Phenols
UD RM 9 East 4-Nitrophenol NA
UD RM 9 East Phenol ND
UD RM 9 East Polychlorinated Biphenyls
UD RM 9 East Total Aroclors NA
UD RM 9 East Total PCB Congeners --
UD RM 9 East Total PCBs, Adjusted 7.E-01 7.E-01
UD RM 9 East Dioxin/Furan
UD RM 9 East Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 9 East Total PCB TEQ 2.E-01 2.E-01
UD RM 9 East Total TEQ 3.E-01 3.E-01
UD RM 9 East Pesticides
UD RM 9 East Aldrin 1.E-03 1.E-03
UD RM 9 East alpha-Hexachlorocyclohexane 2.E-07 2.E-07
UD RM 9 East beta-Hexachlorocyclohexane ND
UD RM 9 East Dieldrin 5.E-03 5.E-03
UD RM 9 East Endrin 7.E-06 7.E-06
UD RM 9 East Endrin aldehyde ND
UD RM 9 East Endrin ketone ND
UD RM 9 East gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD RM 9 East Heptachlor ND
UD RM 9 East Heptachlor epoxide 1.E-03 1.E-03
UD RM 9 East Methoxychlor ND
UD RM 9 East Total Chlordanes 2.E-03 2.E-03
UD RM 9 East Total DDD 2.E-03 2.E-03
UD RM 9 East Total DDE 4.E-03 4.E-03
UD RM 9 East Total DDT 6.E-04 6.E-04
UD RM 9 East Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 3.E-02 9.E-02 2.E-02 6.E-02 7.E-02 9.E-03 2.E-02 7.E-01 1.E-04 3.E-01

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 39 of 64



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 West Metals
UD RM 9 West Aluminum 4.E-02 4.E-02
UD RM 9 West Antimony 2.E-03 2.E-03
UD RM 9 West Arsenic, inorganic 8.E-02 8.E-02
UD RM 9 West Cadmium 2.E-02 2.E-02
UD RM 9 West Chromium 2.E-04
UD RM 9 West Copper 6.E-02 6.E-02
UD RM 9 West Lead --
UD RM 9 West Manganese NA
UD RM 9 West Mercury 2.E-02 2.E-02
UD RM 9 West Nickel 6.E-03 6.E-03
UD RM 9 West Selenium 6.E-03 6.E-03
UD RM 9 West Silver 4.E-03 4.E-03
UD RM 9 West Thallium NA
UD RM 9 West Zinc 3.E-02 3.E-02
UD RM 9 West Butyltins
UD RM 9 West Butyltin ion ND
UD RM 9 West Dibutyltin ion 9.E-04 9.E-04
UD RM 9 West Tributyltin ion ND
UD RM 9 West PAHs
UD RM 9 West 1-Methylnaphthalene NA
UD RM 9 West 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 9 West Acenaphthene 1.E-05 1.E-05
UD RM 9 West Acenaphthylene 4.E-06 4.E-06
UD RM 9 West Anthracene 4.E-06
UD RM 9 West Benzo(a)anthracene --
UD RM 9 West Benzo(a)pyrene --
UD RM 9 West Benzo(b)fluoranthene --
UD RM 9 West Benzo(e)pyrene NA
UD RM 9 West Benzo(g,h,i)perylene 6.E-06 6.E-06
UD RM 9 West Benzo(k)fluoranthene --
UD RM 9 West Chrysene --
UD RM 9 West Dibenzo(a,h)anthracene ND
UD RM 9 West Dibenzothiophene NA
UD RM 9 West Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
UD RM 9 West Fluorene 3.E-05 3.E-05
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 West Indeno(1,2,3-cd)pyrene ND
UD RM 9 West Naphthalene ND
UD RM 9 West Perylene NA
UD RM 9 West Phenanthrene 2.E-04 2.E-04
UD RM 9 West Pyrene 2.E-04 2.E-04
UD RM 9 West Total Carcinogenic PAHs --
UD RM 9 West Phthalates
UD RM 9 West Bis(2-ethylhexyl) phthalate ND
UD RM 9 West Dibutyl phthalate ND
UD RM 9 West Semivolatile Organic Compounds
UD RM 9 West Benzoic acid NA
UD RM 9 West Benzyl alcohol 9.E-06 9.E-06
UD RM 9 West Bis(2-chloroethoxy) methane NA
UD RM 9 West Dibenzofuran 2.E-05 2.E-05
UD RM 9 West Hexachlorobenzene 3.E-04 3.E-04
UD RM 9 West Hexachlorobutadiene ND
UD RM 9 West Nitrobenzene NA
UD RM 9 West Phenols
UD RM 9 West 4-Nitrophenol NA
UD RM 9 West Phenol ND
UD RM 9 West Polychlorinated Biphenyls
UD RM 9 West Total Aroclors NA
UD RM 9 West Total PCB Congeners --
UD RM 9 West Total PCBs, Adjusted 6.E+00 6.E+00
UD RM 9 West Dioxin/Furan
UD RM 9 West Total Dioxin/Furan TEQ 7.E-01 7.E-01
UD RM 9 West Total PCB TEQ 1.E+00 1.E+00
UD RM 9 West Total TEQ 2.E+00 2.E+00
UD RM 9 West Pesticides
UD RM 9 West Aldrin 3.E-03 3.E-03
UD RM 9 West alpha-Hexachlorocyclohexane 5.E-07 5.E-07
UD RM 9 West beta-Hexachlorocyclohexane ND
UD RM 9 West Dieldrin 6.E-03 6.E-03
UD RM 9 West Endrin 5.E-05 5.E-05
UD RM 9 West Endrin aldehyde ND
UD RM 9 West Endrin ketone ND
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 West gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD RM 9 West Heptachlor 8.E-06 8.E-06
UD RM 9 West Heptachlor epoxide 2.E-03 2.E-03
UD RM 9 West Methoxychlor ND
UD RM 9 West Total Chlordanes 3.E-03 3.E-03
UD RM 9 West Total DDD 3.E-03 3.E-03
UD RM 9 West Total DDE 7.E-03 7.E-03
UD RM 9 West Total DDT 1.E-03 1.E-03
UD RM 9 West Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-02 8.E-02 2.E-02 6.E-02 7.E-02 1.E-02 3.E-02 6.E+00 1.E-04 2.E+00
UD RM 10 West Metals
UD RM 10 West Aluminum 1.E-02 1.E-02
UD RM 10 West Antimony ND
UD RM 10 West Arsenic, inorganic 6.E-02 6.E-02
UD RM 10 West Cadmium 1.E-02 1.E-02
UD RM 10 West Chromium 7.E-05
UD RM 10 West Copper 4.E-02 4.E-02
UD RM 10 West Lead --
UD RM 10 West Manganese 7.E-03 7.E-03
UD RM 10 West Mercury 5.E-02 5.E-02
UD RM 10 West Nickel 2.E-03 2.E-03
UD RM 10 West Selenium 5.E-03 5.E-03
UD RM 10 West Silver 2.E-03 2.E-03
UD RM 10 West Thallium 4.E-03 4.E-03 4.E-03
UD RM 10 West Zinc 2.E-02 2.E-02
UD RM 10 West Butyltins
UD RM 10 West Butyltin ion ND
UD RM 10 West Dibutyltin ion ND
UD RM 10 West Tributyltin ion ND
UD RM 10 West PAHs
UD RM 10 West 1-Methylnaphthalene 3.E-06
UD RM 10 West 2-Methylnaphthalene 8.E-05 8.E-05
UD RM 10 West Acenaphthene 2.E-06 2.E-06
UD RM 10 West Acenaphthylene ND
UD RM 10 West Anthracene 9.E-07
UD RM 10 West Benzo(a)anthracene --
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 10 West Benzo(a)pyrene ND
UD RM 10 West Benzo(b)fluoranthene ND
UD RM 10 West Benzo(e)pyrene 1.E-05 1.E-05
UD RM 10 West Benzo(g,h,i)perylene ND
UD RM 10 West Benzo(k)fluoranthene ND
UD RM 10 West Chrysene --
UD RM 10 West Dibenzo(a,h)anthracene ND
UD RM 10 West Dibenzothiophene ND
UD RM 10 West Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 10 West Fluorene 5.E-06 5.E-06
UD RM 10 West Indeno(1,2,3-cd)pyrene --
UD RM 10 West Naphthalene ND
UD RM 10 West Perylene ND
UD RM 10 West Phenanthrene 3.E-05 3.E-05
UD RM 10 West Pyrene 6.E-05 6.E-05
UD RM 10 West Total Carcinogenic PAHs --
UD RM 10 West Phthalates
UD RM 10 West Bis(2-ethylhexyl) phthalate ND
UD RM 10 West Dibutyl phthalate ND
UD RM 10 West Semivolatile Organic Compounds
UD RM 10 West Benzoic acid 2.E-04
UD RM 10 West Benzyl alcohol ND
UD RM 10 West Bis(2-chloroethoxy) methane ND
UD RM 10 West Dibenzofuran 4.E-06 4.E-06
UD RM 10 West Hexachlorobenzene 1.E-04 1.E-04
UD RM 10 West Hexachlorobutadiene ND
UD RM 10 West Nitrobenzene 1.E-02 4.E-02
UD RM 10 West Phenols
UD RM 10 West 4-Nitrophenol ND
UD RM 10 West Phenol ND
UD RM 10 West Polychlorinated Biphenyls
UD RM 10 West Total Aroclors NA
UD RM 10 West Total PCB Congeners --
UD RM 10 West Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 10 West Dioxin/Furan
UD RM 10 West Total Dioxin/Furan TEQ 1.E-01 1.E-01
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 10 West Total PCB TEQ 2.E-01 2.E-01
UD RM 10 West Total TEQ 3.E-01 3.E-01
UD RM 10 West Pesticides
UD RM 10 West Aldrin 1.E-03 1.E-03
UD RM 10 West alpha-Hexachlorocyclohexane ND
UD RM 10 West beta-Hexachlorocyclohexane ND
UD RM 10 West Dieldrin 2.E-03 2.E-03
UD RM 10 West Endrin ND
UD RM 10 West Endrin aldehyde ND
UD RM 10 West Endrin ketone ND
UD RM 10 West gamma-Hexachlorocyclohexane ND
UD RM 10 West Heptachlor ND
UD RM 10 West Heptachlor epoxide ND
UD RM 10 West Methoxychlor ND
UD RM 10 West Total Chlordanes 8.E-04 8.E-04
UD RM 10 West Total DDD 9.E-04 9.E-04
UD RM 10 West Total DDE 3.E-03 3.E-03
UD RM 10 West Total DDT 2.E-04 2.E-04
UD RM 10 West Total Endosulfan ND

Exposure Point Total 6.E-02 6.E-02 1.E-02 4.E-02 7.E-02 7.E-03 1.E-02 1.E+00 8.E-05 3.E-01
UD RM 11 East Metals
UD RM 11 East Aluminum 5.E-02 5.E-02
UD RM 11 East Antimony ND
UD RM 11 East Arsenic, inorganic 7.E-02 7.E-02
UD RM 11 East Cadmium 2.E-02 2.E-02
UD RM 11 East Chromium 1.E-04
UD RM 11 East Copper 4.E-02 4.E-02
UD RM 11 East Lead --
UD RM 11 East Manganese 1.E-02 1.E-02
UD RM 11 East Mercury 7.E-02 7.E-02
UD RM 11 East Nickel 4.E-03 4.E-03
UD RM 11 East Selenium 7.E-03 7.E-03
UD RM 11 East Silver 3.E-03 3.E-03
UD RM 11 East Thallium 4.E-03 4.E-03 4.E-03
UD RM 11 East Zinc 2.E-02 2.E-02
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 East Butyltins
UD RM 11 East Butyltin ion 2.E-03 2.E-03
UD RM 11 East Dibutyltin ion ND
UD RM 11 East Tributyltin ion ND
UD RM 11 East PAHs
UD RM 11 East 1-Methylnaphthalene 3.E-06
UD RM 11 East 2-Methylnaphthalene 8.E-05 8.E-05
UD RM 11 East Acenaphthene 1.E-06 1.E-06
UD RM 11 East Acenaphthylene ND
UD RM 11 East Anthracene 1.E-06
UD RM 11 East Benzo(a)anthracene --
UD RM 11 East Benzo(a)pyrene ND
UD RM 11 East Benzo(b)fluoranthene ND
UD RM 11 East Benzo(e)pyrene 1.E-05 1.E-05
UD RM 11 East Benzo(g,h,i)perylene ND
UD RM 11 East Benzo(k)fluoranthene ND
UD RM 11 East Chrysene --
UD RM 11 East Dibenzo(a,h)anthracene ND
UD RM 11 East Dibenzothiophene ND
UD RM 11 East Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
UD RM 11 East Fluorene 4.E-06 4.E-06
UD RM 11 East Indeno(1,2,3-cd)pyrene ND
UD RM 11 East Naphthalene ND
UD RM 11 East Perylene ND
UD RM 11 East Phenanthrene 2.E-05 2.E-05
UD RM 11 East Pyrene 5.E-05 5.E-05
UD RM 11 East Total Carcinogenic PAHs --
UD RM 11 East Phthalates
UD RM 11 East Bis(2-ethylhexyl) phthalate ND
UD RM 11 East Dibutyl phthalate ND
UD RM 11 East Semivolatile Organic Compounds
UD RM 11 East Benzoic acid 3.E-04
UD RM 11 East Benzyl alcohol 1.E-05 1.E-05
UD RM 11 East Bis(2-chloroethoxy) methane ND
UD RM 11 East Dibenzofuran 3.E-06 3.E-06
UD RM 11 East Hexachlorobenzene 2.E-04 2.E-04
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 East Hexachlorobutadiene ND
UD RM 11 East Nitrobenzene 1.E-02 4.E-02
UD RM 11 East Phenols
UD RM 11 East 4-Nitrophenol ND
UD RM 11 East Phenol ND
UD RM 11 East Polychlorinated Biphenyls
UD RM 11 East Total Aroclors NA
UD RM 11 East Total PCB Congeners --
UD RM 11 East Total PCBs, Adjusted 1.E+01 1.E+01
UD RM 11 East Dioxin/Furan
UD RM 11 East Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 11 East Total PCB TEQ 4.E-01 4.E-01
UD RM 11 East Total TEQ 6.E-01 6.E-01
UD RM 11 East Pesticides
UD RM 11 East Aldrin ND
UD RM 11 East alpha-Hexachlorocyclohexane ND
UD RM 11 East beta-Hexachlorocyclohexane ND
UD RM 11 East Dieldrin 2.E-03 2.E-03
UD RM 11 East Endrin ND
UD RM 11 East Endrin aldehyde ND
UD RM 11 East Endrin ketone ND
UD RM 11 East gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
UD RM 11 East Heptachlor ND
UD RM 11 East Heptachlor epoxide 7.E-04 7.E-04
UD RM 11 East Methoxychlor ND
UD RM 11 East Total Chlordanes 9.E-04 9.E-04
UD RM 11 East Total DDD 9.E-04 9.E-04
UD RM 11 East Total DDE 3.E-03 3.E-03
UD RM 11 East Total DDT 4.E-04 4.E-04
UD RM 11 East Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 7.E-02 7.E-02 2.E-02 4.E-02 1.E-01 1.E-02 1.E-02 1.E+01 8.E-05 6.E-01
UD RM 11 West Metals
UD RM 11 West Aluminum 4.E-02 4.E-02
UD RM 11 West Antimony ND
UD RM 11 West Arsenic, inorganic 5.E-02 5.E-02
UD RM 11 West Cadmium 9.E-03 9.E-03
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 West Chromium 9.E-05
UD RM 11 West Copper 3.E-02 3.E-02
UD RM 11 West Lead --
UD RM 11 West Manganese 1.E-02 1.E-02
UD RM 11 West Mercury 5.E-02 5.E-02
UD RM 11 West Nickel 3.E-03 3.E-03
UD RM 11 West Selenium 7.E-03 7.E-03
UD RM 11 West Silver 2.E-03 2.E-03
UD RM 11 West Thallium 4.E-03 4.E-03 4.E-03
UD RM 11 West Zinc 2.E-02 2.E-02
UD RM 11 West Butyltins
UD RM 11 West Butyltin ion ND
UD RM 11 West Dibutyltin ion ND
UD RM 11 West Tributyltin ion ND
UD RM 11 West PAHs
UD RM 11 West 1-Methylnaphthalene ND
UD RM 11 West 2-Methylnaphthalene ND
UD RM 11 West Acenaphthene 2.E-06 2.E-06
UD RM 11 West Acenaphthylene ND
UD RM 11 West Anthracene 1.E-06
UD RM 11 West Benzo(a)anthracene --
UD RM 11 West Benzo(a)pyrene --
UD RM 11 West Benzo(b)fluoranthene ND
UD RM 11 West Benzo(e)pyrene 1.E-05 1.E-05
UD RM 11 West Benzo(g,h,i)perylene ND
UD RM 11 West Benzo(k)fluoranthene ND
UD RM 11 West Chrysene --
UD RM 11 West Dibenzo(a,h)anthracene ND
UD RM 11 West Dibenzothiophene ND
UD RM 11 West Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
UD RM 11 West Fluorene 5.E-06 5.E-06
UD RM 11 West Indeno(1,2,3-cd)pyrene --
UD RM 11 West Naphthalene ND
UD RM 11 West Perylene ND
UD RM 11 West Phenanthrene 3.E-05 3.E-05
UD RM 11 West Pyrene 4.E-05 4.E-05
UD RM 11 West Total Carcinogenic PAHs --
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 West Phthalates
UD RM 11 West Bis(2-ethylhexyl) phthalate ND
UD RM 11 West Dibutyl phthalate ND
UD RM 11 West Semivolatile Organic Compounds
UD RM 11 West Benzoic acid 3.E-04
UD RM 11 West Benzyl alcohol 1.E-05 1.E-05
UD RM 11 West Bis(2-chloroethoxy) methane ND
UD RM 11 West Dibenzofuran 4.E-06 4.E-06
UD RM 11 West Hexachlorobenzene 2.E-04 2.E-04
UD RM 11 West Hexachlorobutadiene ND
UD RM 11 West Nitrobenzene 3.E-02 1.E-01
UD RM 11 West Phenols
UD RM 11 West 4-Nitrophenol ND
UD RM 11 West Phenol ND
UD RM 11 West Polychlorinated Biphenyls
UD RM 11 West Total Aroclors NA
UD RM 11 West Total PCB Congeners --
UD RM 11 West Total PCBs, Adjusted 5.E-01 5.E-01
UD RM 11 West Dioxin/Furan
UD RM 11 West Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 11 West Total PCB TEQ 1.E-01 1.E-01
UD RM 11 West Total TEQ 3.E-01 3.E-01
UD RM 11 West Pesticides
UD RM 11 West Aldrin 1.E-03 1.E-03
UD RM 11 West alpha-Hexachlorocyclohexane ND
UD RM 11 West beta-Hexachlorocyclohexane ND
UD RM 11 West Dieldrin 3.E-03 3.E-03
UD RM 11 West Endrin ND
UD RM 11 West Endrin aldehyde ND
UD RM 11 West Endrin ketone ND
UD RM 11 West gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
UD RM 11 West Heptachlor ND
UD RM 11 West Heptachlor epoxide 9.E-04 9.E-04
UD RM 11 West Methoxychlor ND
UD RM 11 West Total Chlordanes 1.E-03 1.E-03
UD RM 11 West Total DDD 8.E-04 8.E-04
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 West Total DDE 3.E-03 3.E-03
UD RM 11 West Total DDT 5.E-04 5.E-04
UD RM 11 West Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 1.E-01 5.E-02 9.E-03 3.E-02 1.E-01 1.E-02 1.E-02 5.E-01 3.E-01
UD RM 12  East Metals
UD RM 12  East Aluminum 3.E-02 3.E-02
UD RM 12  East Antimony ND
UD RM 12  East Arsenic, inorganic 7.E-02 7.E-02
UD RM 12  East Cadmium 1.E-02 1.E-02
UD RM 12  East Chromium 1.E-04
UD RM 12  East Copper 4.E-02 4.E-02
UD RM 12  East Lead --
UD RM 12  East Manganese 1.E-02 1.E-02
UD RM 12  East Mercury 6.E-02 6.E-02
UD RM 12  East Nickel 3.E-03 3.E-03
UD RM 12  East Selenium 7.E-03 7.E-03
UD RM 12  East Silver 3.E-03 3.E-03
UD RM 12  East Thallium 4.E-03 4.E-03 4.E-03
UD RM 12  East Zinc 3.E-02 3.E-02
UD RM 12  East Butyltins
UD RM 12  East Butyltin ion ND
UD RM 12  East Dibutyltin ion ND
UD RM 12  East Tributyltin ion ND
UD RM 12  East PAHs
UD RM 12  East 1-Methylnaphthalene 3.E-06
UD RM 12  East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 12  East Acenaphthene 3.E-06 3.E-06
UD RM 12  East Acenaphthylene ND
UD RM 12  East Anthracene 2.E-06
UD RM 12  East Benzo(a)anthracene --
UD RM 12  East Benzo(a)pyrene ND
UD RM 12  East Benzo(b)fluoranthene ND
UD RM 12  East Benzo(e)pyrene 2.E-05 2.E-05
UD RM 12  East Benzo(g,h,i)perylene ND
UD RM 12  East Benzo(k)fluoranthene ND
UD RM 12  East Chrysene --
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 12  East Dibenzo(a,h)anthracene ND
UD RM 12  East Dibenzothiophene ND
UD RM 12  East Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 12  East Fluorene 6.E-06 6.E-06
UD RM 12  East Indeno(1,2,3-cd)pyrene ND
UD RM 12  East Naphthalene 1.E-03 1.E-03
UD RM 12  East Perylene ND
UD RM 12  East Phenanthrene 4.E-05 4.E-05
UD RM 12  East Pyrene 8.E-05 8.E-05
UD RM 12  East Total Carcinogenic PAHs --
UD RM 12  East Phthalates
UD RM 12  East Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
UD RM 12  East Dibutyl phthalate ND
UD RM 12  East Semivolatile Organic Compounds
UD RM 12  East Benzoic acid 2.E-04
UD RM 12  East Benzyl alcohol ND
UD RM 12  East Bis(2-chloroethoxy) methane ND
UD RM 12  East Dibenzofuran 4.E-06 4.E-06
UD RM 12  East Hexachlorobenzene 3.E-04 3.E-04
UD RM 12  East Hexachlorobutadiene 1.E-06 1.E-06
UD RM 12  East Nitrobenzene 2.E-02 9.E-02
UD RM 12  East Phenols
UD RM 12  East 4-Nitrophenol ND
UD RM 12  East Phenol ND
UD RM 12  East Polychlorinated Biphenyls
UD RM 12  East Total Aroclors NA
UD RM 12  East Total PCB Congeners --
UD RM 12  East Total PCBs, Adjusted 2.E+00 2.E+00
UD RM 12  East Dioxin/Furan
UD RM 12  East Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 12  East Total PCB TEQ 2.E-01 2.E-01
UD RM 12  East Total TEQ 4.E-01 4.E-01
UD RM 12  East Pesticides
UD RM 12  East Aldrin 9.E-04 9.E-04
UD RM 12  East alpha-Hexachlorocyclohexane ND
UD RM 12  East beta-Hexachlorocyclohexane ND
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 12  East Dieldrin 3.E-03 3.E-03
UD RM 12  East Endrin ND
UD RM 12  East Endrin aldehyde ND
UD RM 12  East Endrin ketone ND
UD RM 12  East gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
UD RM 12  East Heptachlor ND
UD RM 12  East Heptachlor epoxide ND
UD RM 12  East Methoxychlor ND
UD RM 12  East Total Chlordanes 1.E-03 1.E-03
UD RM 12  East Total DDD 1.E-03 1.E-03
UD RM 12  East Total DDE 3.E-03 3.E-03
UD RM 12  East Total DDT 5.E-04 5.E-04
UD RM 12  East Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 1.E-01 7.E-02 1.E-02 4.E-02 1.E-01 1.E-02 2.E-02 2.E+00 1.E-04 4.E-01
UD Study Area Wide Metals
UD Study Area Wide Aluminum 3.E-02 3.E-02
UD Study Area Wide Antimony 1.E-03 1.E-03
UD Study Area Wide Arsenic, inorganic 8.E-02 8.E-02
UD Study Area Wide Cadmium 3.E-02 3.E-02
UD Study Area Wide Chromium 1.E-04
UD Study Area Wide Copper 6.E-02 6.E-02
UD Study Area Wide Lead --
UD Study Area Wide Manganese 1.E-02 1.E-02
UD Study Area Wide Mercury 4.E-02 4.E-02
UD Study Area Wide Nickel 4.E-03 4.E-03
UD Study Area Wide Selenium 8.E-03 8.E-03
UD Study Area Wide Silver 3.E-03 3.E-03
UD Study Area Wide Thallium 5.E-03 5.E-03 5.E-03
UD Study Area Wide Zinc 3.E-02 3.E-02
UD Study Area Wide Butyltins
UD Study Area Wide Butyltin ion 9.E-03 9.E-03
UD Study Area Wide Dibutyltin ion 8.E-02 8.E-02
UD Study Area Wide Tributyltin ion 8.E-02 8.E-02
UD Study Area Wide PAHs
UD Study Area Wide 1-Methylnaphthalene 6.E-06
UD Study Area Wide 2-Methylnaphthalene 4.E-04 4.E-04
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD Study Area Wide Acenaphthene 5.E-05 5.E-05
UD Study Area Wide Acenaphthylene 2.E-05 2.E-05
UD Study Area Wide Anthracene 2.E-05
UD Study Area Wide Benzo(a)anthracene --
UD Study Area Wide Benzo(a)pyrene --
UD Study Area Wide Benzo(b)fluoranthene --
UD Study Area Wide Benzo(e)pyrene 7.E-05 7.E-05
UD Study Area Wide Benzo(g,h,i)perylene 4.E-04 4.E-04
UD Study Area Wide Benzo(k)fluoranthene --
UD Study Area Wide Chrysene --
UD Study Area Wide Dibenzo(a,h)anthracene --
UD Study Area Wide Dibenzothiophene 2.E-05 2.E-05
UD Study Area Wide Fluoranthene 1.E-03 1.E-03 1.E-03 1.E-03
UD Study Area Wide Fluorene 6.E-05 6.E-05
UD Study Area Wide Indeno(1,2,3-cd)pyrene --
UD Study Area Wide Naphthalene 4.E-04 4.E-04
UD Study Area Wide Perylene 8.E-06 8.E-06
UD Study Area Wide Phenanthrene 7.E-04 7.E-04
UD Study Area Wide Pyrene 2.E-03 2.E-03
UD Study Area Wide Total Carcinogenic PAHs --
UD Study Area Wide Phthalates
UD Study Area Wide Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
UD Study Area Wide Dibutyl phthalate 3.E-03 3.E-03
UD Study Area Wide Semivolatile Organic Compounds
UD Study Area Wide Benzoic acid 3.E-04
UD Study Area Wide Benzyl alcohol 1.E-04 1.E-04
UD Study Area Wide Bis(2-chloroethoxy) methane 4.E-03 4.E-03
UD Study Area Wide Dibenzofuran 2.E-05 2.E-05
UD Study Area Wide Hexachlorobenzene 2.E-04 2.E-04
UD Study Area Wide Hexachlorobutadiene 6.E-06 6.E-06
UD Study Area Wide Nitrobenzene 4.E-02 2.E-01
UD Study Area Wide Phenols
UD Study Area Wide 4-Nitrophenol 1.E-03 1.E-03 1.E-03
UD Study Area Wide Phenol 2.E-03 2.E-03 2.E-03
UD Study Area Wide Polychlorinated Biphenyls
UD Study Area Wide Total Aroclors 2.E+00 2.E+00
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD Study Area Wide Total PCB Congeners --
UD Study Area Wide Total PCBs, Adjusted 7.E+00 7.E+00
UD Study Area Wide Dioxin/Furan
UD Study Area Wide Total Dioxin/Furan TEQ 5.E-01 5.E-01
UD Study Area Wide Total PCB TEQ 7.E-01 7.E-01
UD Study Area Wide Total TEQ 1.E+00 1.E+00
UD Study Area Wide Pesticides
UD Study Area Wide Aldrin 8.E-03 8.E-03
UD Study Area Wide alpha-Hexachlorocyclohexane 3.E-07 3.E-07
UD Study Area Wide beta-Hexachlorocyclohexane 5.E-04 5.E-04
UD Study Area Wide Dieldrin 6.E-03 6.E-03
UD Study Area Wide Endrin 1.E-05 1.E-05
UD Study Area Wide Endrin aldehyde 3.E-04 3.E-04
UD Study Area Wide Endrin ketone 3.E-06 3.E-06
UD Study Area Wide gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD Study Area Wide Heptachlor 2.E-05 2.E-05
UD Study Area Wide Heptachlor epoxide 8.E-03 8.E-03
UD Study Area Wide Methoxychlor 2.E-05 2.E-05 2.E-05
UD Study Area Wide Total Chlordanes 3.E-03 3.E-03
UD Study Area Wide Total DDD 3.E-02 3.E-02
UD Study Area Wide Total DDE 2.E-02 2.E-02
UD Study Area Wide Total DDT 1.E-02 1.E-02
UD Study Area Wide Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 2.E-01 8.E-02 3.E-02 6.E-02 8.E-02 2.E-02 9.E-02 7.E+00 4.E-04 1.E+00 2.E-03 2.E-05
D RM 1 East Metals
D RM 1 East Aluminum 5.E-03 5.E-03
D RM 1 East Arsenic, inorganic 9.E-02 9.E-02
D RM 1 East Cadmium 3.E-02 3.E-02
D RM 1 East Chromium 7.E-05
D RM 1 East Copper 5.E-02 5.E-02
D RM 1 East Lead --
D RM 1 East Manganese 7.E-03 7.E-03
D RM 1 East Mercury 4.E-02 4.E-02
D RM 1 East Nickel 2.E-03 2.E-03
D RM 1 East Selenium 8.E-03 8.E-03
D RM 1 East Silver 1.E-03 1.E-03
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 1 East Thallium 8.E-03 8.E-03 8.E-03
D RM 1 East Zinc 2.E-02 2.E-02
D RM 1 East Butyltins
D RM 1 East Butyltin ion 2.E-03 2.E-03
D RM 1 East PAHs
D RM 1 East 1-Methylnaphthalene ND
D RM 1 East 2-Methylnaphthalene 6.E-05 6.E-05
D RM 1 East Acenaphthene 3.E-06 3.E-06
D RM 1 East Acenaphthylene ND
D RM 1 East Anthracene 2.E-06
D RM 1 East Benzo(a)anthracene --
D RM 1 East Benzo(a)pyrene --
D RM 1 East Benzo(b)fluoranthene --
D RM 1 East Benzo(e)pyrene 2.E-05 2.E-05
D RM 1 East Benzo(g,h,i)perylene ND
D RM 1 East Chrysene --
D RM 1 East Dibenzothiophene ND
D RM 1 East Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
D RM 1 East Fluorene 1.E-05 1.E-05
D RM 1 East Indeno(1,2,3-cd)pyrene ND
D RM 1 East Perylene ND
D RM 1 East Phenanthrene 7.E-05 7.E-05
D RM 1 East Pyrene 2.E-04 2.E-04
D RM 1 East Total Carcinogenic PAHs --
D RM 1 East Semivolatile Organic Compounds
D RM 1 East Benzoic acid 2.E-04
D RM 1 East Dibenzofuran 4.E-06 4.E-06
D RM 1 East Hexachlorobenzene 2.E-04 2.E-04
D RM 1 East Hexachlorobutadiene ND
D RM 1 East Nitrobenzene 4.E-02 1.E-01
D RM 1 East Phenols
D RM 1 East 2-Methylphenol ND
D RM 1 East Polychlorinated Biphenyls
D RM 1 East Total PCB Congeners --
D RM 1 East Total PCBs, Adjusted 1.E+00 1.E+00
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 1 East Dioxin/Furan
D RM 1 East Total Dioxin/Furan TEQ 7.E-02 7.E-02
D RM 1 East Total PCB TEQ 3.E-01 3.E-01
D RM 1 East Total TEQ 4.E-01 4.E-01
D RM 1 East Pesticides
D RM 1 East Aldrin 2.E-03 2.E-03
D RM 1 East Dieldrin 3.E-03 3.E-03
D RM 1 East gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
D RM 1 East Heptachlor epoxide 9.E-04 9.E-04
D RM 1 East Total Chlordanes 1.E-03 1.E-03
D RM 1 East Total DDD 4.E-03 4.E-03
D RM 1 East Total DDE 7.E-03 7.E-03
D RM 1 East Total DDT 7.E-04 7.E-04
D RM 1 East Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 2.E-01 9.E-02 3.E-02 5.E-02 5.E-02 1.E-02 3.E-02 1.E+00 6.E-05 4.E-01
D RM 2 West Metals
D RM 2 West Aluminum 6.E-03 6.E-03
D RM 2 West Arsenic, inorganic 1.E-01 1.E-01
D RM 2 West Cadmium 2.E-02 2.E-02
D RM 2 West Chromium 9.E-05
D RM 2 West Copper 6.E-02 6.E-02
D RM 2 West Lead --
D RM 2 West Manganese 8.E-03 8.E-03
D RM 2 West Mercury 6.E-02 6.E-02
D RM 2 West Nickel 2.E-03 2.E-03
D RM 2 West Selenium 8.E-03 8.E-03
D RM 2 West Silver 1.E-03 1.E-03
D RM 2 West Thallium 1.E-02 1.E-02 1.E-02
D RM 2 West Zinc 2.E-02 2.E-02
D RM 2 West Butyltins
D RM 2 West Butyltin ion ND
D RM 2 West PAHs
D RM 2 West 1-Methylnaphthalene 4.E-06
D RM 2 West 2-Methylnaphthalene 1.E-04 1.E-04
D RM 2 West Acenaphthene 2.E-05 2.E-05
D RM 2 West Acenaphthylene 3.E-06 3.E-06
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 2 West Anthracene 4.E-06
D RM 2 West Benzo(a)anthracene --
D RM 2 West Benzo(a)pyrene ND
D RM 2 West Benzo(b)fluoranthene --
D RM 2 West Benzo(e)pyrene 4.E-05 4.E-05
D RM 2 West Benzo(g,h,i)perylene 7.E-06 7.E-06
D RM 2 West Chrysene --
D RM 2 West Dibenzothiophene 1.E-05 1.E-05
D RM 2 West Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
D RM 2 West Fluorene 3.E-05 3.E-05
D RM 2 West Indeno(1,2,3-cd)pyrene --
D RM 2 West Perylene 8.E-06 8.E-06
D RM 2 West Phenanthrene 2.E-04 2.E-04
D RM 2 West Pyrene 6.E-04 6.E-04
D RM 2 West Total Carcinogenic PAHs --
D RM 2 West Semivolatile Organic Compounds
D RM 2 West Benzoic acid 2.E-04
D RM 2 West Dibenzofuran 8.E-06 8.E-06
D RM 2 West Hexachlorobenzene 2.E-04 2.E-04
D RM 2 West Hexachlorobutadiene 3.E-06 3.E-06
D RM 2 West Nitrobenzene 8.E-03 3.E-02
D RM 2 West Phenols
D RM 2 West 2-Methylphenol 5.E-05 5.E-05 5.E-05
D RM 2 West Polychlorinated Biphenyls
D RM 2 West Total PCB Congeners --
D RM 2 West Total PCBs, Adjusted 1.E+00 1.E+00
D RM 2 West Dioxin/Furan
D RM 2 West Total Dioxin/Furan TEQ 1.E-01 1.E-01
D RM 2 West Total PCB TEQ 2.E-01 2.E-01
D RM 2 West Total TEQ 3.E-01 3.E-01
D RM 2 West Pesticides
D RM 2 West Aldrin 2.E-03 2.E-03
D RM 2 West Dieldrin 3.E-03 3.E-03
D RM 2 West gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
D RM 2 West Heptachlor epoxide 9.E-04 9.E-04
D RM 2 West Total Chlordanes 2.E-03 2.E-03
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 2 West Total DDD 6.E-03 6.E-03
D RM 2 West Total DDE 8.E-03 8.E-03
D RM 2 West Total DDT 9.E-04 9.E-04
D RM 2 West Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 6.E-02 1.E-01 2.E-02 6.E-02 7.E-02 1.E-02 3.E-02 1.E+00 1.E-04 3.E-01 5.E-05
D RM 10 West Metals
D RM 10 West Aluminum 1.E-02 1.E-02
D RM 10 West Arsenic, inorganic 7.E-02 7.E-02
D RM 10 West Cadmium 1.E-02 1.E-02
D RM 10 West Chromium 9.E-05
D RM 10 West Copper 4.E-02 4.E-02
D RM 10 West Lead --
D RM 10 West Manganese 9.E-03 9.E-03
D RM 10 West Mercury NA
D RM 10 West Nickel 3.E-03 3.E-03
D RM 10 West Selenium 9.E-03 9.E-03
D RM 10 West Silver 3.E-03 3.E-03
D RM 10 West Thallium 4.E-03 4.E-03 4.E-03
D RM 10 West Zinc 2.E-02 2.E-02
D RM 10 West Butyltins
D RM 10 West Butyltin ion NA
D RM 10 West PAHs
D RM 10 West 1-Methylnaphthalene 3.E-06
D RM 10 West 2-Methylnaphthalene 8.E-05 8.E-05
D RM 10 West Acenaphthene 2.E-06 2.E-06
D RM 10 West Acenaphthylene 7.E-07 7.E-07
D RM 10 West Anthracene 1.E-06
D RM 10 West Benzo(a)anthracene --
D RM 10 West Benzo(a)pyrene ND
D RM 10 West Benzo(b)fluoranthene ND
D RM 10 West Benzo(e)pyrene 1.E-05 1.E-05
D RM 10 West Benzo(g,h,i)perylene ND
D RM 10 West Chrysene --
D RM 10 West Dibenzothiophene 2.E-06 2.E-06
D RM 10 West Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
D RM 10 West Fluorene 5.E-06 5.E-06
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 10 West Indeno(1,2,3-cd)pyrene ND
D RM 10 West Perylene ND
D RM 10 West Phenanthrene 4.E-05 4.E-05
D RM 10 West Pyrene 6.E-05 6.E-05
D RM 10 West Total Carcinogenic PAHs --
D RM 10 West Semivolatile Organic Compounds
D RM 10 West Benzoic acid NA
D RM 10 West Dibenzofuran 4.E-06 4.E-06
D RM 10 West Hexachlorobenzene 2.E-04 2.E-04
D RM 10 West Hexachlorobutadiene ND
D RM 10 West Nitrobenzene NA
D RM 10 West Phenols
D RM 10 West 2-Methylphenol NA
D RM 10 West Polychlorinated Biphenyls
D RM 10 West Total PCB Congeners --
D RM 10 West Total PCBs, Adjusted 2.E+00 2.E+00
D RM 10 West Dioxin/Furan
D RM 10 West Total Dioxin/Furan TEQ 8.E-02 8.E-02
D RM 10 West Total PCB TEQ 2.E-01 2.E-01
D RM 10 West Total TEQ 3.E-01 3.E-01
D RM 10 West Pesticides
D RM 10 West Aldrin 1.E-03 1.E-03
D RM 10 West Dieldrin 3.E-03 3.E-03
D RM 10 West gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
D RM 10 West Heptachlor epoxide 7.E-04 7.E-04
D RM 10 West Total Chlordanes 1.E-03 1.E-03
D RM 10 West Total DDD 1.E-03 1.E-03
D RM 10 West Total DDE 4.E-03 4.E-03
D RM 10 West Total DDT 4.E-04 4.E-04
D RM 10 West Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 3.E-02 7.E-02 1.E-02 4.E-02 2.E-02 1.E-02 2.E-02 2.E+00 8.E-05 3.E-01
D RM 11 East Metals
D RM 11 East Aluminum 8.E-03 8.E-03
D RM 11 East Arsenic, inorganic 7.E-02 7.E-02
D RM 11 East Cadmium 3.E-02 3.E-02
D RM 11 East Chromium 7.E-05
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 11 East Copper 5.E-02 5.E-02
D RM 11 East Lead --
D RM 11 East Manganese 8.E-03 8.E-03
D RM 11 East Mercury 5.E-02 5.E-02
D RM 11 East Nickel 3.E-03 3.E-03
D RM 11 East Selenium 6.E-03 6.E-03
D RM 11 East Silver 3.E-03 3.E-03
D RM 11 East Thallium 2.E-03 2.E-03 2.E-03
D RM 11 East Zinc 2.E-02 2.E-02
D RM 11 East Butyltins
D RM 11 East Butyltin ion 1.E-03 1.E-03
D RM 11 East PAHs
D RM 11 East 1-Methylnaphthalene ND
D RM 11 East 2-Methylnaphthalene ND
D RM 11 East Acenaphthene 2.E-06 2.E-06
D RM 11 East Acenaphthylene ND
D RM 11 East Anthracene 1.E-06
D RM 11 East Benzo(a)anthracene --
D RM 11 East Benzo(a)pyrene --
D RM 11 East Benzo(b)fluoranthene --
D RM 11 East Benzo(e)pyrene 1.E-05 1.E-05
D RM 11 East Benzo(g,h,i)perylene ND
D RM 11 East Chrysene --
D RM 11 East Dibenzothiophene 2.E-06 2.E-06
D RM 11 East Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
D RM 11 East Fluorene 5.E-06 5.E-06
D RM 11 East Indeno(1,2,3-cd)pyrene ND
D RM 11 East Perylene ND
D RM 11 East Phenanthrene 4.E-05 4.E-05
D RM 11 East Pyrene 6.E-05 6.E-05
D RM 11 East Total Carcinogenic PAHs --
D RM 11 East Semivolatile Organic Compounds
D RM 11 East Benzoic acid 1.E-04
D RM 11 East Dibenzofuran 3.E-06 3.E-06
D RM 11 East Hexachlorobenzene 1.E-04 1.E-04
D RM 11 East Hexachlorobutadiene ND
D RM 11 East Nitrobenzene 1.E-02 4.E-02
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 11 East Phenols
D RM 11 East 2-Methylphenol ND
D RM 11 East Polychlorinated Biphenyls
D RM 11 East Total PCB Congeners --
D RM 11 East Total PCBs, Adjusted 6.E+00 6.E+00
D RM 11 East Dioxin/Furan
D RM 11 East Total Dioxin/Furan TEQ 5.E-02 5.E-02
D RM 11 East Total PCB TEQ 2.E-01 2.E-01
D RM 11 East Total TEQ 2.E-01 2.E-01
D RM 11 East Pesticides
D RM 11 East Aldrin ND
D RM 11 East Dieldrin 2.E-03 2.E-03
D RM 11 East gamma-Hexachlorocyclohexane ND
D RM 11 East Heptachlor epoxide 5.E-04 5.E-04
D RM 11 East Total Chlordanes 7.E-04 7.E-04
D RM 11 East Total DDD 7.E-04 7.E-04
D RM 11 East Total DDE 2.E-03 2.E-03
D RM 11 East Total DDT 3.E-04 3.E-04
D RM 11 East Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 6.E-02 7.E-02 3.E-02 5.E-02 7.E-02 9.E-03 9.E-03 6.E+00 2.E-01
D RM 12 East Metals
D RM 12 East Aluminum 2.E-02 2.E-02
D RM 12 East Arsenic, inorganic 7.E-02 7.E-02
D RM 12 East Cadmium 1.E-02 1.E-02
D RM 12 East Chromium 9.E-05
D RM 12 East Copper 5.E-02 5.E-02
D RM 12 East Lead --
D RM 12 East Manganese 9.E-03 9.E-03
D RM 12 East Mercury 6.E-02 6.E-02
D RM 12 East Nickel 2.E-03 2.E-03
D RM 12 East Selenium 6.E-03 6.E-03
D RM 12 East Silver 4.E-03 4.E-03
D RM 12 East Thallium 4.E-03 4.E-03 4.E-03
D RM 12 East Zinc 2.E-02 2.E-02
D RM 12 East Butyltins
D RM 12 East Butyltin ion ND
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 12 East PAHs
D RM 12 East 1-Methylnaphthalene ND
D RM 12 East 2-Methylnaphthalene ND
D RM 12 East Acenaphthene ND
D RM 12 East Acenaphthylene 1.E-06 1.E-06
D RM 12 East Anthracene 1.E-06
D RM 12 East Benzo(a)anthracene --
D RM 12 East Benzo(a)pyrene --
D RM 12 East Benzo(b)fluoranthene ND
D RM 12 East Benzo(e)pyrene 1.E-05 1.E-05
D RM 12 East Benzo(g,h,i)perylene ND
D RM 12 East Chrysene --
D RM 12 East Dibenzothiophene ND
D RM 12 East Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
D RM 12 East Fluorene 4.E-06 4.E-06
D RM 12 East Indeno(1,2,3-cd)pyrene ND
D RM 12 East Perylene ND
D RM 12 East Phenanthrene 2.E-05 2.E-05
D RM 12 East Pyrene 5.E-05 5.E-05
D RM 12 East Total Carcinogenic PAHs --
D RM 12 East Semivolatile Organic Compounds
D RM 12 East Benzoic acid 2.E-04
D RM 12 East Dibenzofuran 3.E-06 3.E-06
D RM 12 East Hexachlorobenzene 2.E-04 2.E-04
D RM 12 East Hexachlorobutadiene ND
D RM 12 East Nitrobenzene 1.E-02 5.E-02
D RM 12 East Phenols
D RM 12 East 2-Methylphenol ND
D RM 12 East Polychlorinated Biphenyls
D RM 12 East Total PCB Congeners --
D RM 12 East Total PCBs, Adjusted 1.E+00 1.E+00
D RM 12 East Dioxin/Furan
D RM 12 East Total Dioxin/Furan TEQ 7.E-02 7.E-02
D RM 12 East Total PCB TEQ 1.E-01 1.E-01
D RM 12 East Total TEQ 2.E-01 2.E-01
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 12 East Pesticides
D RM 12 East Aldrin ND
D RM 12 East Dieldrin 2.E-03 2.E-03
D RM 12 East gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
D RM 12 East Heptachlor epoxide 7.E-04 7.E-04
D RM 12 East Total Chlordanes 1.E-03 1.E-03
D RM 12 East Total DDD 8.E-04 8.E-04
D RM 12 East Total DDE 2.E-03 2.E-03
D RM 12 East Total DDT 4.E-04 4.E-04
D RM 12 East Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 7.E-02 7.E-02 2.E-02 5.E-02 8.E-02 9.E-03 1.E-02 1.E+00 2.E-01
D Study Area Wide Metals
D Study Area Wide Aluminum 1.E-02 1.E-02
D Study Area Wide Arsenic, inorganic 1.E-01 1.E-01
D Study Area Wide Cadmium 3.E-02 3.E-02
D Study Area Wide Chromium 9.E-05
D Study Area Wide Copper 6.E-02 6.E-02
D Study Area Wide Lead --
D Study Area Wide Manganese 9.E-03 9.E-03
D Study Area Wide Mercury 6.E-02 6.E-02
D Study Area Wide Nickel 3.E-03 3.E-03
D Study Area Wide Selenium 9.E-03 9.E-03
D Study Area Wide Silver 3.E-03 3.E-03
D Study Area Wide Thallium 1.E-02 1.E-02 1.E-02
D Study Area Wide Zinc 2.E-02 2.E-02
D Study Area Wide Butyltins
D Study Area Wide Butyltin ion 1.E-03 1.E-03
D Study Area Wide PAHs
D Study Area Wide 1-Methylnaphthalene 4.E-06
D Study Area Wide 2-Methylnaphthalene 1.E-04 1.E-04
D Study Area Wide Acenaphthene 2.E-05 2.E-05
D Study Area Wide Acenaphthylene 3.E-06 3.E-06
D Study Area Wide Anthracene 4.E-06
D Study Area Wide Benzo(a)anthracene --
D Study Area Wide Benzo(a)pyrene --
D Study Area Wide Benzo(b)fluoranthene --
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D Study Area Wide Benzo(e)pyrene 4.E-05 4.E-05
D Study Area Wide Benzo(g,h,i)perylene 7.E-06 7.E-06
D Study Area Wide Chrysene --
D Study Area Wide Dibenzothiophene 1.E-05 1.E-05
D Study Area Wide Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
D Study Area Wide Fluorene 3.E-05 3.E-05
D Study Area Wide Indeno(1,2,3-cd)pyrene --
D Study Area Wide Perylene 8.E-06 8.E-06
D Study Area Wide Phenanthrene 2.E-04 2.E-04
D Study Area Wide Pyrene 6.E-04 6.E-04
D Study Area Wide Total Carcinogenic PAHs --
D Study Area Wide Semivolatile Organic Compounds
D Study Area Wide Benzoic acid 2.E-04
D Study Area Wide Dibenzofuran 8.E-06 8.E-06
D Study Area Wide Hexachlorobenzene 2.E-04 2.E-04
D Study Area Wide Hexachlorobutadiene 3.E-06 3.E-06
D Study Area Wide Nitrobenzene 1.E-02 4.E-02
D Study Area Wide Phenols
D Study Area Wide 2-Methylphenol 5.E-05 5.E-05 5.E-05
D Study Area Wide Polychlorinated Biphenyls
D Study Area Wide Total PCB Congeners --
D Study Area Wide Total PCBs, Adjusted 6.E+00 6.E+00
D Study Area Wide Dioxin/Furan
D Study Area Wide Total Dioxin/Furan TEQ 1.E-01 1.E-01
D Study Area Wide Total PCB TEQ 2.E-01 2.E-01
D Study Area Wide Total TEQ 3.E-01 3.E-01
D Study Area Wide Pesticides
D Study Area Wide Aldrin 2.E-03 2.E-03
D Study Area Wide Dieldrin 3.E-03 3.E-03
D Study Area Wide gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
D Study Area Wide Heptachlor epoxide 9.E-04 9.E-04
D Study Area Wide Total Chlordanes 2.E-03 2.E-03
D Study Area Wide Total DDD 6.E-03 6.E-03
D Study Area Wide Total DDE 8.E-03 8.E-03
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TABLE 5-174.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D Study Area Wide Total DDT 9.E-04 9.E-04
D Study Area Wide Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 8.E-02 1.E-01 3.E-02 6.E-02 8.E-02 1.E-02 3.E-02 6.E+00 1.E-04 3.E-01 5.E-05

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data when available. When congener data not available, PCB Aroclor data were used in sums.

Abbreviations:
-- = Not applicable.
D = Depurated clam.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
TEQ = Toxic Equivalents.
UD = Undepurated clam.
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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UD RM 1 East Metals
UD RM 1 East Aluminum 2.E-02 2.E-02
UD RM 1 East Antimony ND
UD RM 1 East Arsenic, inorganic 9.E-02 9.E-02
UD RM 1 East Cadmium 3.E-02 3.E-02
UD RM 1 East Chromium 9.E-05
UD RM 1 East Copper 5.E-02 5.E-02
UD RM 1 East Lead --
UD RM 1 East Manganese 9.E-03 9.E-03
UD RM 1 East Mercury 3.E-02 3.E-02
UD RM 1 East Nickel 2.E-03 2.E-03
UD RM 1 East Selenium 1.E-02 1.E-02
UD RM 1 East Silver 1.E-03 1.E-03
UD RM 1 East Thallium 8.E-03 8.E-03 8.E-03
UD RM 1 East Zinc 2.E-02 2.E-02
UD RM 1 East Butyltins
UD RM 1 East Butyltin ion 2.E-03 2.E-03
UD RM 1 East Dibutyltin ion 3.E-03 3.E-03
UD RM 1 East Tributyltin ion ND
UD RM 1 East PAHs
UD RM 1 East 1-Methylnaphthalene 3.E-06
UD RM 1 East 2-Methylnaphthalene 8.E-05 8.E-05
UD RM 1 East Acenaphthene 3.E-06 3.E-06
UD RM 1 East Acenaphthylene 1.E-06 1.E-06
UD RM 1 East Anthracene 2.E-06
UD RM 1 East Benzo(a)anthracene --
UD RM 1 East Benzo(a)pyrene --
UD RM 1 East Benzo(b)fluoranthene --
UD RM 1 East Benzo(e)pyrene 2.E-05 2.E-05
UD RM 1 East Benzo(g,h,i)perylene 1.E-05 1.E-05
UD RM 1 East Benzo(k)fluoranthene --
UD RM 1 East Chrysene --
UD RM 1 East Dibenzo(a,h)anthracene --
UD RM 1 East Dibenzothiophene 5.E-06 5.E-06
UD RM 1 East Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 1 East Fluorene 1.E-05 1.E-05
UD RM 1 East Indeno(1,2,3-cd)pyrene --
UD RM 1 East Naphthalene ND
UD RM 1 East Perylene 2.E-06 2.E-06
UD RM 1 East Phenanthrene 7.E-05 7.E-05
UD RM 1 East Pyrene 2.E-04 2.E-04
UD RM 1 East Total Carcinogenic PAHs --
UD RM 1 East Phthalates
UD RM 1 East Bis(2-ethylhexyl) phthalate ND
UD RM 1 East Dibutyl phthalate ND

UD
RM 1 East

Semivolatile Organic Compounds
UD RM 1 East Benzoic acid 2.E-04
UD RM 1 East Benzyl alcohol 1.E-05 1.E-05
UD RM 1 East Bis(2-chloroethoxy) methane ND
UD RM 1 East Dibenzofuran 5.E-06 5.E-06
UD RM 1 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 1 East Hexachlorobutadiene 2.E-06 2.E-06
UD RM 1 East Nitrobenzene 4.E-02 2.E-01
UD RM 1 East Phenols
UD RM 1 East 4-Nitrophenol ND
UD RM 1 East Phenol ND
UD RM 1 East Polychlorinated Biphenyls
UD RM 1 East Total Aroclors NA
UD RM 1 East Total PCB Congeners --
UD RM 1 East Total PCBs, Adjusted 2.E+00 2.E+00
UD RM 1 East Dioxin/Furan
UD RM 1 East Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 1 East Total PCB TEQ 4.E-01 4.E-01
UD RM 1 East Total TEQ 5.E-01 5.E-01
UD RM 1 East Pesticides
UD RM 1 East Aldrin 2.E-03 2.E-03
UD RM 1 East alpha-Hexachlorocyclohexane ND
UD RM 1 East beta-Hexachlorocyclohexane ND
UD RM 1 East Dieldrin 3.E-03 3.E-03
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 1 East Endrin ND
UD RM 1 East Endrin aldehyde ND
UD RM 1 East Endrin ketone ND
UD RM 1 East gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
UD RM 1 East Heptachlor ND
UD RM 1 East Heptachlor epoxide 1.E-03 1.E-03
UD RM 1 East Methoxychlor ND
UD RM 1 East Total Chlordanes 2.E-03 2.E-03
UD RM 1 East Total DDD 5.E-03 5.E-03
UD RM 1 East Total DDE 8.E-03 8.E-03
UD RM 1 East Total DDT 9.E-04 9.E-04
UD RM 1 East Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Totalb 2.E-01 9.E-02 3.E-02 5.E-02 6.E-02 1.E-02 3.E-02 2.E+00 8.E-05 5.E-01
UD RM 2 East Metals
UD RM 2 East Aluminum 1.E-02 1.E-02
UD RM 2 East Antimony 8.E-04 8.E-04
UD RM 2 East Arsenic, inorganic 1.E-01 1.E-01
UD RM 2 East Cadmium 4.E-02 4.E-02
UD RM 2 East Chromium 1.E-04
UD RM 2 East Copper 7.E-02 7.E-02
UD RM 2 East Lead --
UD RM 2 East Manganese NA
UD RM 2 East Mercury 2.E-02 2.E-02
UD RM 2 East Nickel 3.E-03 3.E-03
UD RM 2 East Selenium 7.E-03 7.E-03
UD RM 2 East Silver 2.E-03 2.E-03
UD RM 2 East Thallium NA
UD RM 2 East Zinc 3.E-02 3.E-02
UD RM 2 East Butyltins
UD RM 2 East Butyltin ion 3.E-03 3.E-03
UD RM 2 East Dibutyltin ion 4.E-03 4.E-03
UD RM 2 East Tributyltin ion 5.E-03 5.E-03
UD RM 2 East PAHs
UD RM 2 East 1-Methylnaphthalene NA
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 East 2-Methylnaphthalene 9.E-05 9.E-05
UD RM 2 East Acenaphthene 4.E-06 4.E-06
UD RM 2 East Acenaphthylene 7.E-06 7.E-06
UD RM 2 East Anthracene 6.E-06
UD RM 2 East Benzo(a)anthracene --
UD RM 2 East Benzo(a)pyrene --
UD RM 2 East Benzo(b)fluoranthene --
UD RM 2 East Benzo(e)pyrene NA
UD RM 2 East Benzo(g,h,i)perylene 2.E-05 2.E-05
UD RM 2 East Benzo(k)fluoranthene --
UD RM 2 East Chrysene --
UD RM 2 East Dibenzo(a,h)anthracene ND
UD RM 2 East Dibenzothiophene NA
UD RM 2 East Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
UD RM 2 East Fluorene 1.E-05 1.E-05
UD RM 2 East Indeno(1,2,3-cd)pyrene --
UD RM 2 East Naphthalene ND
UD RM 2 East Perylene NA
UD RM 2 East Phenanthrene 2.E-04 2.E-04
UD RM 2 East Pyrene 9.E-04 9.E-04
UD RM 2 East Total Carcinogenic PAHs --
UD RM 2 East Phthalates
UD RM 2 East Bis(2-ethylhexyl) phthalate ND
UD RM 2 East Dibutyl phthalate ND

UD RM 2 East Semivolatile Organic Compounds
UD RM 2 East Benzoic acid NA
UD RM 2 East Benzyl alcohol 5.E-06 5.E-06
UD RM 2 East Bis(2-chloroethoxy) methane NA
UD RM 2 East Dibenzofuran ND
UD RM 2 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 2 East Hexachlorobutadiene ND
UD RM 2 East Nitrobenzene NA
UD RM 2 East Phenols
UD RM 2 East 4-Nitrophenol NA
UD RM 2 East Phenol ND
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 East Polychlorinated Biphenyls
UD RM 2 East Total Aroclors NA
UD RM 2 East Total PCB Congeners --
UD RM 2 East Total PCBs, Adjusted 3.E+00 3.E+00
UD RM 2 East Dioxin/Furan
UD RM 2 East Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 2 East Total PCB TEQ 6.E-01 6.E-01
UD RM 2 East Total TEQ 8.E-01 8.E-01
UD RM 2 East Pesticides
UD RM 2 East Aldrin 2.E-03 2.E-03
UD RM 2 East alpha-Hexachlorocyclohexane ND
UD RM 2 East beta-Hexachlorocyclohexane ND
UD RM 2 East Dieldrin 4.E-03 4.E-03
UD RM 2 East Endrin 5.E-06 5.E-06
UD RM 2 East Endrin aldehyde ND
UD RM 2 East Endrin ketone ND
UD RM 2 East gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD RM 2 East Heptachlor 5.E-06 5.E-06
UD RM 2 East Heptachlor epoxide 1.E-03 1.E-03
UD RM 2 East Methoxychlor ND
UD RM 2 East Total Chlordanes 2.E-03 2.E-03
UD RM 2 East Total DDD 5.E-03 5.E-03
UD RM 2 East Total DDE 7.E-03 7.E-03
UD RM 2 East Total DDT 1.E-03 1.E-03
UD RM 2 East Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 3.E-02 1.E-01 5.E-02 7.E-02 3.E-02 1.E-02 2.E-02 3.E+00 9.E-05 8.E-01
UD RM 2 West Metals
UD RM 2 West Aluminum 1.E-02 1.E-02
UD RM 2 West Antimony ND
UD RM 2 West Arsenic, inorganic 8.E-02 8.E-02
UD RM 2 West Cadmium 2.E-02 2.E-02
UD RM 2 West Chromium 9.E-05
UD RM 2 West Copper 5.E-02 5.E-02
UD RM 2 West Lead --
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 West Manganese 7.E-03 7.E-03
UD RM 2 West Mercury 2.E-02 2.E-02
UD RM 2 West Nickel 3.E-03 3.E-03
UD RM 2 West Selenium 8.E-03 8.E-03
UD RM 2 West Silver 2.E-03 2.E-03
UD RM 2 West Thallium 8.E-03 8.E-03 8.E-03
UD RM 2 West Zinc 2.E-02 2.E-02
UD RM 2 West Butyltins
UD RM 2 West Butyltin ion 9.E-04 9.E-04
UD RM 2 West Dibutyltin ion 3.E-03 3.E-03
UD RM 2 West Tributyltin ion 3.E-03 3.E-03
UD RM 2 West PAHs
UD RM 2 West 1-Methylnaphthalene 4.E-06
UD RM 2 West 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 2 West Acenaphthene 9.E-06 9.E-06
UD RM 2 West Acenaphthylene 5.E-06 5.E-06
UD RM 2 West Anthracene 9.E-06
UD RM 2 West Benzo(a)anthracene --
UD RM 2 West Benzo(a)pyrene --
UD RM 2 West Benzo(b)fluoranthene --
UD RM 2 West Benzo(e)pyrene 3.E-05 3.E-05
UD RM 2 West Benzo(g,h,i)perylene 3.E-05 3.E-05
UD RM 2 West Benzo(k)fluoranthene --
UD RM 2 West Chrysene --
UD RM 2 West Dibenzo(a,h)anthracene ND
UD RM 2 West Dibenzothiophene 9.E-06 9.E-06
UD RM 2 West Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
UD RM 2 West Fluorene 2.E-05 2.E-05
UD RM 2 West Indeno(1,2,3-cd)pyrene --
UD RM 2 West Naphthalene ND
UD RM 2 West Perylene 5.E-06 5.E-06
UD RM 2 West Phenanthrene 3.E-04 3.E-04
UD RM 2 West Pyrene 8.E-04 8.E-04
UD RM 2 West Total Carcinogenic PAHs --
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 West Phthalates
UD RM 2 West Bis(2-ethylhexyl) phthalate ND
UD RM 2 West Dibutyl phthalate ND
UD RM 2 West Semivolatile Organic Compounds
UD RM 2 West Benzoic acid 1.E-04
UD RM 2 West Benzyl alcohol 6.E-06 6.E-06
UD RM 2 West Bis(2-chloroethoxy) methane ND
UD RM 2 West Dibenzofuran 6.E-06 6.E-06
UD RM 2 West Hexachlorobenzene 2.E-04 2.E-04
UD RM 2 West Hexachlorobutadiene ND
UD RM 2 West Nitrobenzene 4.E-02 1.E-01
UD RM 2 West Phenols
UD RM 2 West 4-Nitrophenol 1.E-03 1.E-03 1.E-03
UD RM 2 West Phenol ND
UD RM 2 West Polychlorinated Biphenyls
UD RM 2 West Total Aroclors NA
UD RM 2 West Total PCB Congeners --
UD RM 2 West Total PCBs, Adjusted 9.E-01 9.E-01
UD RM 2 West Dioxin/Furan
UD RM 2 West Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 2 West Total PCB TEQ 2.E-01 2.E-01
UD RM 2 West Total TEQ 3.E-01 3.E-01
UD RM 2 West Pesticides
UD RM 2 West Aldrin 2.E-03 2.E-03
UD RM 2 West alpha-Hexachlorocyclohexane ND
UD RM 2 West beta-Hexachlorocyclohexane ND
UD RM 2 West Dieldrin 3.E-03 3.E-03
UD RM 2 West Endrin 5.E-06 5.E-06
UD RM 2 West Endrin aldehyde ND
UD RM 2 West Endrin ketone ND
UD RM 2 West gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
UD RM 2 West Heptachlor 4.E-06 4.E-06
UD RM 2 West Heptachlor epoxide 9.E-04 9.E-04
UD RM 2 West Methoxychlor ND
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 2 West Total Chlordanes 1.E-03 1.E-03
UD RM 2 West Total DDD 6.E-03 6.E-03
UD RM 2 West Total DDE 7.E-03 7.E-03
UD RM 2 West Total DDT 9.E-04 9.E-04
UD RM 2 West Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 8.E-02 2.E-02 5.E-02 4.E-02 1.E-02 3.E-02 9.E-01 1.E-04 3.E-01
UD RM 3 East Metals
UD RM 3 East Aluminum 1.E-02 1.E-02
UD RM 3 East Antimony 1.E-03 1.E-03
UD RM 3 East Arsenic, inorganic 8.E-02 8.E-02
UD RM 3 East Cadmium 3.E-02 3.E-02
UD RM 3 East Chromium 1.E-04
UD RM 3 East Copper 6.E-02 6.E-02
UD RM 3 East Lead --
UD RM 3 East Manganese NA
UD RM 3 East Mercury 2.E-02 2.E-02
UD RM 3 East Nickel 4.E-03 4.E-03
UD RM 3 East Selenium 5.E-03 5.E-03
UD RM 3 East Silver 2.E-03 2.E-03
UD RM 3 East Thallium NA
UD RM 3 East Zinc 4.E-02 4.E-02
UD RM 3 East Butyltins
UD RM 3 East Butyltin ion 2.E-03 2.E-03
UD RM 3 East Dibutyltin ion 2.E-02 2.E-02
UD RM 3 East Tributyltin ion 2.E-02 2.E-02
UD RM 3 East PAHs
UD RM 3 East 1-Methylnaphthalene NA
UD RM 3 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 3 East Acenaphthene 5.E-06 5.E-06
UD RM 3 East Acenaphthylene 6.E-06 6.E-06
UD RM 3 East Anthracene 7.E-06
UD RM 3 East Benzo(a)anthracene --
UD RM 3 East Benzo(a)pyrene --
UD RM 3 East Benzo(b)fluoranthene --
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 East Benzo(e)pyrene NA
UD RM 3 East Benzo(g,h,i)perylene 6.E-05 6.E-05
UD RM 3 East Benzo(k)fluoranthene --
UD RM 3 East Chrysene --
UD RM 3 East Dibenzo(a,h)anthracene --
UD RM 3 East Dibenzothiophene NA
UD RM 3 East Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
UD RM 3 East Fluorene 2.E-05 2.E-05
UD RM 3 East Indeno(1,2,3-cd)pyrene --
UD RM 3 East Naphthalene ND
UD RM 3 East Perylene NA
UD RM 3 East Phenanthrene 2.E-04 2.E-04
UD RM 3 East Pyrene 9.E-04 9.E-04
UD RM 3 East Total Carcinogenic PAHs --
UD RM 3 East Phthalates
UD RM 3 East Bis(2-ethylhexyl) phthalate ND
UD RM 3 East Dibutyl phthalate ND
UD RM 3 East Semivolatile Organic Compounds
UD RM 3 East Benzoic acid NA
UD RM 3 East Benzyl alcohol 6.E-06 6.E-06
UD RM 3 East Bis(2-chloroethoxy) methane NA
UD RM 3 East Dibenzofuran 9.E-06 9.E-06
UD RM 3 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 3 East Hexachlorobutadiene ND
UD RM 3 East Nitrobenzene NA
UD RM 3 East Phenols
UD RM 3 East 4-Nitrophenol NA
UD RM 3 East Phenol ND
UD RM 3 East Polychlorinated Biphenyls
UD RM 3 East Total Aroclors NA
UD RM 3 East Total PCB Congeners --
UD RM 3 East Total PCBs, Adjusted 4.E+00 4.E+00
UD RM 3 East Dioxin/Furan
UD RM 3 East Total Dioxin/Furan TEQ 2.E-01 2.E-01
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 East Total PCB TEQ 8.E-01 8.E-01
UD RM 3 East Total TEQ 9.E-01 9.E-01
UD RM 3 East Pesticides
UD RM 3 East Aldrin 1.E-03 1.E-03
UD RM 3 East alpha-Hexachlorocyclohexane 2.E-07 2.E-07
UD RM 3 East beta-Hexachlorocyclohexane ND
UD RM 3 East Dieldrin 4.E-03 4.E-03
UD RM 3 East Endrin 5.E-06 5.E-06
UD RM 3 East Endrin aldehyde ND
UD RM 3 East Endrin ketone 2.E-06 2.E-06
UD RM 3 East gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
UD RM 3 East Heptachlor 7.E-06 7.E-06
UD RM 3 East Heptachlor epoxide 1.E-03 1.E-03
UD RM 3 East Methoxychlor ND
UD RM 3 East Total Chlordanes 1.E-03 1.E-03
UD RM 3 East Total DDD 5.E-03 5.E-03
UD RM 3 East Total DDE 6.E-03 6.E-03
UD RM 3 East Total DDT 1.E-03 1.E-03
UD RM 3 East Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 4.E-02 8.E-02 4.E-02 6.E-02 3.E-02 9.E-03 2.E-02 4.E+00 1.E-04 9.E-01
UD RM 3 West Metals
UD RM 3 West Aluminum 5.E-02 5.E-02
UD RM 3 West Antimony ND
UD RM 3 West Arsenic, inorganic 8.E-02 8.E-02
UD RM 3 West Cadmium 2.E-02 2.E-02
UD RM 3 West Chromium 1.E-04
UD RM 3 West Copper 5.E-02 5.E-02
UD RM 3 West Lead --
UD RM 3 West Manganese 1.E-02 1.E-02
UD RM 3 West Mercury 4.E-02 4.E-02
UD RM 3 West Nickel 3.E-03 3.E-03
UD RM 3 West Selenium 1.E-02 1.E-02
UD RM 3 West Silver 2.E-03 2.E-03
UD RM 3 West Thallium 7.E-03 7.E-03 7.E-03
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 West Zinc 3.E-02 3.E-02
UD RM 3 West Butyltins
UD RM 3 West Butyltin ion ND
UD RM 3 West Dibutyltin ion ND
UD RM 3 West Tributyltin ion ND
UD RM 3 West PAHs
UD RM 3 West 1-Methylnaphthalene 6.E-06
UD RM 3 West 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 3 West Acenaphthene 6.E-06 6.E-06
UD RM 3 West Acenaphthylene 2.E-06 2.E-06
UD RM 3 West Anthracene 3.E-06
UD RM 3 West Benzo(a)anthracene --
UD RM 3 West Benzo(a)pyrene --
UD RM 3 West Benzo(b)fluoranthene --
UD RM 3 West Benzo(e)pyrene 5.E-05 5.E-05
UD RM 3 West Benzo(g,h,i)perylene 2.E-05 2.E-05
UD RM 3 West Benzo(k)fluoranthene --
UD RM 3 West Chrysene --
UD RM 3 West Dibenzo(a,h)anthracene ND
UD RM 3 West Dibenzothiophene 8.E-06 8.E-06
UD RM 3 West Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
UD RM 3 West Fluorene 2.E-05 2.E-05
UD RM 3 West Indeno(1,2,3-cd)pyrene --
UD RM 3 West Naphthalene ND
UD RM 3 West Perylene 5.E-06 5.E-06
UD RM 3 West Phenanthrene 1.E-04 1.E-04
UD RM 3 West Pyrene 4.E-04 4.E-04
UD RM 3 West Total Carcinogenic PAHs --
UD RM 3 West Phthalates
UD RM 3 West Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
UD RM 3 West Dibutyl phthalate ND
UD RM 3 West Semivolatile Organic Compounds
UD RM 3 West Benzoic acid 4.E-04
UD RM 3 West Benzyl alcohol 1.E-05 1.E-05
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 3 West Bis(2-chloroethoxy) methane 4.E-03 4.E-03
UD RM 3 West Dibenzofuran 6.E-06 6.E-06
UD RM 3 West Hexachlorobenzene 3.E-04 3.E-04
UD RM 3 West Hexachlorobutadiene ND
UD RM 3 West Nitrobenzene 7.E-02 3.E-01
UD RM 3 West Phenols
UD RM 3 West 4-Nitrophenol ND
UD RM 3 West Phenol ND
UD RM 3 West Polychlorinated Biphenyls
UD RM 3 West Total Aroclors NA
UD RM 3 West Total PCB Congeners --
UD RM 3 West Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 3 West Dioxin/Furan
UD RM 3 West Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 3 West Total PCB TEQ 3.E-01 3.E-01
UD RM 3 West Total TEQ 5.E-01 5.E-01
UD RM 3 West Pesticides
UD RM 3 West Aldrin 3.E-03 3.E-03
UD RM 3 West alpha-Hexachlorocyclohexane ND
UD RM 3 West beta-Hexachlorocyclohexane ND
UD RM 3 West Dieldrin 3.E-03 3.E-03
UD RM 3 West Endrin ND
UD RM 3 West Endrin aldehyde ND
UD RM 3 West Endrin ketone ND
UD RM 3 West gamma-Hexachlorocyclohexane ND
UD RM 3 West Heptachlor ND
UD RM 3 West Heptachlor epoxide ND
UD RM 3 West Methoxychlor ND
UD RM 3 West Total Chlordanes 2.E-03 2.E-03
UD RM 3 West Total DDD 9.E-03 9.E-03
UD RM 3 West Total DDE 9.E-03 9.E-03
UD RM 3 West Total DDT 2.E-03 2.E-03
UD RM 3 West Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 3.E-01 8.E-02 2.E-02 5.E-02 1.E-01 1.E-02 4.E-02 1.E+00 1.E-04 5.E-01
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 East Metals
UD RM 4 East Aluminum 1.E-02 1.E-02
UD RM 4 East Antimony 6.E-04 6.E-04
UD RM 4 East Arsenic, inorganic 8.E-02 8.E-02
UD RM 4 East Cadmium 3.E-02 3.E-02
UD RM 4 East Chromium 1.E-04
UD RM 4 East Copper 6.E-02 6.E-02
UD RM 4 East Lead --
UD RM 4 East Manganese NA
UD RM 4 East Mercury 2.E-02 2.E-02
UD RM 4 East Nickel 4.E-03 4.E-03
UD RM 4 East Selenium 4.E-03 4.E-03
UD RM 4 East Silver 3.E-03 3.E-03
UD RM 4 East Thallium NA
UD RM 4 East Zinc 3.E-02 3.E-02
UD RM 4 East Butyltins
UD RM 4 East Butyltin ion 4.E-03 4.E-03
UD RM 4 East Dibutyltin ion 5.E-03 5.E-03
UD RM 4 East Tributyltin ion 6.E-03 6.E-03
UD RM 4 East PAHs
UD RM 4 East 1-Methylnaphthalene NA
UD RM 4 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 4 East Acenaphthene 8.E-06 8.E-06
UD RM 4 East Acenaphthylene 7.E-06 7.E-06
UD RM 4 East Anthracene 5.E-06
UD RM 4 East Benzo(a)anthracene --
UD RM 4 East Benzo(a)pyrene --
UD RM 4 East Benzo(b)fluoranthene --
UD RM 4 East Benzo(e)pyrene NA
UD RM 4 East Benzo(g,h,i)perylene 3.E-05 3.E-05
UD RM 4 East Benzo(k)fluoranthene --
UD RM 4 East Chrysene --
UD RM 4 East Dibenzo(a,h)anthracene --
UD RM 4 East Dibenzothiophene NA
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 East Fluoranthene 4.E-04 4.E-04 4.E-04 4.E-04
UD RM 4 East Fluorene 1.E-05 1.E-05
UD RM 4 East Indeno(1,2,3-cd)pyrene --
UD RM 4 East Naphthalene ND
UD RM 4 East Perylene NA
UD RM 4 East Phenanthrene 1.E-04 1.E-04
UD RM 4 East Pyrene 5.E-04 5.E-04
UD RM 4 East Total Carcinogenic PAHs --
UD RM 4 East Phthalates
UD RM 4 East Bis(2-ethylhexyl) phthalate ND
UD RM 4 East Dibutyl phthalate ND
UD RM 4 East Semivolatile Organic Compounds
UD RM 4 East Benzoic acid NA
UD RM 4 East Benzyl alcohol 5.E-06 5.E-06
UD RM 4 East Bis(2-chloroethoxy) methane NA
UD RM 4 East Dibenzofuran 5.E-06 5.E-06
UD RM 4 East Hexachlorobenzene 1.E-04 1.E-04
UD RM 4 East Hexachlorobutadiene ND
UD RM 4 East Nitrobenzene NA
UD RM 4 East Phenols
UD RM 4 East 4-Nitrophenol NA
UD RM 4 East Phenol ND
UD RM 4 East Polychlorinated Biphenyls
UD RM 4 East Total Aroclors NA
UD RM 4 East Total PCB Congeners --
UD RM 4 East Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 4 East Dioxin/Furan
UD RM 4 East Total Dioxin/Furan TEQ 3.E-01 3.E-01
UD RM 4 East Total PCB TEQ 3.E-01 3.E-01
UD RM 4 East Total TEQ 6.E-01 6.E-01
UD RM 4 East Pesticides
UD RM 4 East Aldrin 1.E-03 1.E-03
UD RM 4 East alpha-Hexachlorocyclohexane 2.E-07 2.E-07
UD RM 4 East beta-Hexachlorocyclohexane ND
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 East Dieldrin 3.E-03 3.E-03
UD RM 4 East Endrin 4.E-06 4.E-06
UD RM 4 East Endrin aldehyde ND
UD RM 4 East Endrin ketone ND
UD RM 4 East gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
UD RM 4 East Heptachlor ND
UD RM 4 East Heptachlor epoxide 9.E-04 9.E-04
UD RM 4 East Methoxychlor ND
UD RM 4 East Total Chlordanes 1.E-03 1.E-03
UD RM 4 East Total DDD 4.E-03 4.E-03
UD RM 4 East Total DDE 5.E-03 5.E-03
UD RM 4 East Total DDT 1.E-03 1.E-03
UD RM 4 East Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 3.E-02 8.E-02 3.E-02 6.E-02 4.E-02 9.E-03 2.E-02 1.E+00 1.E-04 6.E-01
UD RM 4 West Metals
UD RM 4 West Aluminum 2.E-02 2.E-02
UD RM 4 West Antimony ND
UD RM 4 West Arsenic, inorganic 8.E-02 8.E-02
UD RM 4 West Cadmium 2.E-02 2.E-02
UD RM 4 West Chromium 9.E-05
UD RM 4 West Copper 5.E-02 5.E-02
UD RM 4 West Lead --
UD RM 4 West Manganese 1.E-02 1.E-02
UD RM 4 West Mercury 3.E-02 3.E-02
UD RM 4 West Nickel 3.E-03 3.E-03
UD RM 4 West Selenium 7.E-03 7.E-03
UD RM 4 West Silver 3.E-03 3.E-03
UD RM 4 West Thallium 4.E-03 4.E-03 4.E-03
UD RM 4 West Zinc 3.E-02 3.E-02
UD RM 4 West Butyltins
UD RM 4 West Butyltin ion 8.E-04 8.E-04
UD RM 4 West Dibutyltin ion 1.E-03 1.E-03
UD RM 4 West Tributyltin ion 3.E-03 3.E-03
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 West PAHs
UD RM 4 West 1-Methylnaphthalene 6.E-06
UD RM 4 West 2-Methylnaphthalene 2.E-04 2.E-04
UD RM 4 West Acenaphthene 1.E-05 1.E-05
UD RM 4 West Acenaphthylene 1.E-05 1.E-05
UD RM 4 West Anthracene 1.E-05
UD RM 4 West Benzo(a)anthracene --
UD RM 4 West Benzo(a)pyrene --
UD RM 4 West Benzo(b)fluoranthene --
UD RM 4 West Benzo(e)pyrene 8.E-05 8.E-05
UD RM 4 West Benzo(g,h,i)perylene 9.E-05 9.E-05
UD RM 4 West Benzo(k)fluoranthene --
UD RM 4 West Chrysene --
UD RM 4 West Dibenzo(a,h)anthracene --
UD RM 4 West Dibenzothiophene 2.E-05 2.E-05
UD RM 4 West Fluoranthene 9.E-04 9.E-04 9.E-04 9.E-04
UD RM 4 West Fluorene 4.E-05 4.E-05
UD RM 4 West Indeno(1,2,3-cd)pyrene --
UD RM 4 West Naphthalene ND
UD RM 4 West Perylene 1.E-05 1.E-05
UD RM 4 West Phenanthrene 4.E-04 4.E-04
UD RM 4 West Pyrene 1.E-03 1.E-03
UD RM 4 West Total Carcinogenic PAHs --
UD RM 4 West Phthalates
UD RM 4 West Bis(2-ethylhexyl) phthalate 7.E-04 7.E-04
UD RM 4 West Dibutyl phthalate ND
UD RM 4 West Semivolatile Organic Compounds
UD RM 4 West Benzoic acid 2.E-04
UD RM 4 West Benzyl alcohol 2.E-05 2.E-05
UD RM 4 West Bis(2-chloroethoxy) methane ND
UD RM 4 West Dibenzofuran 5.E-06 5.E-06
UD RM 4 West Hexachlorobenzene 2.E-04 2.E-04
UD RM 4 West Hexachlorobutadiene ND
UD RM 4 West Nitrobenzene 2.E-02 1.E-01
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 4 West Phenols
UD RM 4 West 4-Nitrophenol ND
UD RM 4 West Phenol ND
UD RM 4 West Polychlorinated Biphenyls
UD RM 4 West Total Aroclors NA
UD RM 4 West Total PCB Congeners --
UD RM 4 West Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 4 West Dioxin/Furan
UD RM 4 West Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 4 West Total PCB TEQ 3.E-01 3.E-01
UD RM 4 West Total TEQ 5.E-01 5.E-01
UD RM 4 West Pesticides
UD RM 4 West Aldrin 2.E-03 2.E-03
UD RM 4 West alpha-Hexachlorocyclohexane 3.E-07 3.E-07
UD RM 4 West beta-Hexachlorocyclohexane ND
UD RM 4 West Dieldrin 4.E-03 4.E-03
UD RM 4 West Endrin 7.E-06 7.E-06
UD RM 4 West Endrin aldehyde ND
UD RM 4 West Endrin ketone ND
UD RM 4 West gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
UD RM 4 West Heptachlor 5.E-06 5.E-06
UD RM 4 West Heptachlor epoxide 1.E-03 1.E-03
UD RM 4 West Methoxychlor 6.E-06 6.E-06 6.E-06
UD RM 4 West Total Chlordanes 2.E-03 2.E-03
UD RM 4 West Total DDD 8.E-03 8.E-03
UD RM 4 West Total DDE 7.E-03 7.E-03
UD RM 4 West Total DDT 2.E-03 2.E-03
UD RM 4 West Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 1.E-01 8.E-02 2.E-02 5.E-02 6.E-02 1.E-02 3.E-02 1.E+00 2.E-04 5.E-01 6.E-06
UD RM 5 East Metals
UD RM 5 East Aluminum 3.E-02 3.E-02
UD RM 5 East Antimony ND
UD RM 5 East Arsenic, inorganic 7.E-02 7.E-02
UD RM 5 East Cadmium 2.E-02 2.E-02
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 East Chromium 8.E-05
UD RM 5 East Copper 5.E-02 5.E-02
UD RM 5 East Lead --
UD RM 5 East Manganese 1.E-02 1.E-02
UD RM 5 East Mercury 4.E-02 4.E-02
UD RM 5 East Nickel 4.E-03 4.E-03
UD RM 5 East Selenium 8.E-03 8.E-03
UD RM 5 East Silver 2.E-03 2.E-03
UD RM 5 East Thallium 5.E-03 5.E-03 5.E-03
UD RM 5 East Zinc 3.E-02 3.E-02
UD RM 5 East Butyltins
UD RM 5 East Butyltin ion 2.E-03 2.E-03
UD RM 5 East Dibutyltin ion 3.E-03 3.E-03
UD RM 5 East Tributyltin ion 6.E-03 6.E-03
UD RM 5 East PAHs
UD RM 5 East 1-Methylnaphthalene 4.E-06
UD RM 5 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 5 East Acenaphthene 5.E-06 5.E-06
UD RM 5 East Acenaphthylene 4.E-06 4.E-06
UD RM 5 East Anthracene 4.E-06
UD RM 5 East Benzo(a)anthracene --
UD RM 5 East Benzo(a)pyrene --
UD RM 5 East Benzo(b)fluoranthene --
UD RM 5 East Benzo(e)pyrene 3.E-05 3.E-05
UD RM 5 East Benzo(g,h,i)perylene 1.E-05 1.E-05
UD RM 5 East Benzo(k)fluoranthene --
UD RM 5 East Chrysene --
UD RM 5 East Dibenzo(a,h)anthracene --
UD RM 5 East Dibenzothiophene ND
UD RM 5 East Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
UD RM 5 East Fluorene 2.E-05 2.E-05
UD RM 5 East Indeno(1,2,3-cd)pyrene --
UD RM 5 East Naphthalene ND
UD RM 5 East Perylene 2.E-06 2.E-06
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 East Phenanthrene 1.E-04 1.E-04
UD RM 5 East Pyrene 2.E-04 2.E-04
UD RM 5 East Total Carcinogenic PAHs --
UD RM 5 East Phthalates
UD RM 5 East Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
UD RM 5 East Dibutyl phthalate ND
UD RM 5 East Semivolatile Organic Compounds
UD RM 5 East Benzoic acid 3.E-04
UD RM 5 East Benzyl alcohol 2.E-05 2.E-05
UD RM 5 East Bis(2-chloroethoxy) methane ND
UD RM 5 East Dibenzofuran 7.E-06 7.E-06
UD RM 5 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 5 East Hexachlorobutadiene 1.E-06 1.E-06
UD RM 5 East Nitrobenzene 5.E-02 2.E-01
UD RM 5 East Phenols
UD RM 5 East 4-Nitrophenol ND
UD RM 5 East Phenol ND
UD RM 5 East Polychlorinated Biphenyls
UD RM 5 East Total Aroclors NA
UD RM 5 East Total PCB Congeners --
UD RM 5 East Total PCBs, Adjusted 2.E+00 2.E+00
UD RM 5 East Dioxin/Furan
UD RM 5 East Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 5 East Total PCB TEQ 3.E-01 3.E-01
UD RM 5 East Total TEQ 4.E-01 4.E-01
UD RM 5 East Pesticides
UD RM 5 East Aldrin 3.E-03 3.E-03
UD RM 5 East alpha-Hexachlorocyclohexane ND
UD RM 5 East beta-Hexachlorocyclohexane ND
UD RM 5 East Dieldrin 4.E-03 4.E-03
UD RM 5 East Endrin ND
UD RM 5 East Endrin aldehyde ND
UD RM 5 East Endrin ketone ND
UD RM 5 East gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 East Heptachlor 4.E-06 4.E-06
UD RM 5 East Heptachlor epoxide 9.E-04 9.E-04
UD RM 5 East Methoxychlor ND
UD RM 5 East Total Chlordanes 2.E-03 2.E-03
UD RM 5 East Total DDD 5.E-03 5.E-03
UD RM 5 East Total DDE 7.E-03 7.E-03
UD RM 5 East Total DDT 1.E-03 1.E-03
UD RM 5 East Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-01 7.E-02 2.E-02 5.E-02 8.E-02 1.E-02 3.E-02 2.E+00 1.E-04 4.E-01
UD RM 5 West Metals
UD RM 5 West Aluminum 2.E-02 2.E-02
UD RM 5 West Antimony ND
UD RM 5 West Arsenic, inorganic 8.E-02 8.E-02
UD RM 5 West Cadmium 2.E-02 2.E-02
UD RM 5 West Chromium 1.E-04
UD RM 5 West Copper 7.E-02 7.E-02
UD RM 5 West Lead --
UD RM 5 West Manganese 1.E-02 1.E-02
UD RM 5 West Mercury 5.E-02 5.E-02
UD RM 5 West Nickel 4.E-03 4.E-03
UD RM 5 West Selenium 8.E-03 8.E-03
UD RM 5 West Silver 3.E-03 3.E-03
UD RM 5 West Thallium 4.E-03 4.E-03 4.E-03
UD RM 5 West Zinc 3.E-02 3.E-02
UD RM 5 West Butyltins
UD RM 5 West Butyltin ion 1.E-03 1.E-03
UD RM 5 West Dibutyltin ion 1.E-03 1.E-03
UD RM 5 West Tributyltin ion ND
UD RM 5 West PAHs
UD RM 5 West 1-Methylnaphthalene 6.E-06
UD RM 5 West 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 5 West Acenaphthene 5.E-05 5.E-05
UD RM 5 West Acenaphthylene 3.E-05 3.E-05
UD RM 5 West Anthracene 3.E-05

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 20 of 65



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 West Benzo(a)anthracene --
UD RM 5 West Benzo(a)pyrene --
UD RM 5 West Benzo(b)fluoranthene --
UD RM 5 West Benzo(e)pyrene 9.E-05 9.E-05
UD RM 5 West Benzo(g,h,i)perylene 1.E-03 1.E-03
UD RM 5 West Benzo(k)fluoranthene --
UD RM 5 West Chrysene --
UD RM 5 West Dibenzo(a,h)anthracene --
UD RM 5 West Dibenzothiophene 2.E-05 2.E-05
UD RM 5 West Fluoranthene 3.E-03 3.E-03 3.E-03 3.E-03
UD RM 5 West Fluorene 6.E-05 6.E-05
UD RM 5 West Indeno(1,2,3-cd)pyrene --
UD RM 5 West Naphthalene 3.E-05 3.E-05
UD RM 5 West Perylene 9.E-06 9.E-06
UD RM 5 West Phenanthrene 9.E-04 9.E-04
UD RM 5 West Pyrene 4.E-03 4.E-03
UD RM 5 West Total Carcinogenic PAHs --
UD RM 5 West Phthalates
UD RM 5 West Bis(2-ethylhexyl) phthalate 1.E-03 1.E-03
UD RM 5 West Dibutyl phthalate ND
UD RM 5 West Semivolatile Organic Compounds
UD RM 5 West Benzoic acid 3.E-04
UD RM 5 West Benzyl alcohol 5.E-06 5.E-06
UD RM 5 West Bis(2-chloroethoxy) methane ND
UD RM 5 West Dibenzofuran 4.E-06 4.E-06
UD RM 5 West Hexachlorobenzene 2.E-04 2.E-04
UD RM 5 West Hexachlorobutadiene 6.E-06 6.E-06
UD RM 5 West Nitrobenzene 2.E-02 1.E-01
UD RM 5 West Phenols
UD RM 5 West 4-Nitrophenol ND
UD RM 5 West Phenol ND
UD RM 5 West Polychlorinated Biphenyls
UD RM 5 West Total Aroclors NA
UD RM 5 West Total PCB Congeners --
UD RM 5 West Total PCBs, Adjusted 9.E-01 9.E-01
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 5 West Dioxin/Furan
UD RM 5 West Total Dioxin/Furan TEQ 3.E-01 3.E-01
UD RM 5 West Total PCB TEQ 2.E-01 2.E-01
UD RM 5 West Total TEQ 6.E-01 6.E-01
UD RM 5 West Pesticides
UD RM 5 West Aldrin 2.E-03 2.E-03
UD RM 5 West alpha-Hexachlorocyclohexane ND
UD RM 5 West beta-Hexachlorocyclohexane ND
UD RM 5 West Dieldrin 4.E-03 4.E-03
UD RM 5 West Endrin ND
UD RM 5 West Endrin aldehyde ND
UD RM 5 West Endrin ketone ND
UD RM 5 West gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
UD RM 5 West Heptachlor 1.E-05 1.E-05
UD RM 5 West Heptachlor epoxide 1.E-03 1.E-03
UD RM 5 West Methoxychlor ND
UD RM 5 West Total Chlordanes 2.E-03 2.E-03
UD RM 5 West Total DDD 1.E-02 1.E-02
UD RM 5 West Total DDE 8.E-03 8.E-03
UD RM 5 West Total DDT 3.E-03 3.E-03
UD RM 5 West Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 1.E-01 9.E-02 3.E-02 7.E-02 9.E-02 1.E-02 4.E-02 9.E-01 1.E-04 6.E-01
UD RM 6 East Metals
UD RM 6 East Aluminum 2.E-02 2.E-02
UD RM 6 East Antimony 6.E-04 6.E-04
UD RM 6 East Arsenic, inorganic 8.E-02 8.E-02
UD RM 6 East Cadmium 1.E-02 1.E-02
UD RM 6 East Chromium 9.E-05
UD RM 6 East Copper 6.E-02 6.E-02
UD RM 6 East Lead --
UD RM 6 East Manganese 8.E-03 8.E-03
UD RM 6 East Mercury 3.E-02 3.E-02
UD RM 6 East Nickel 3.E-03 3.E-03
UD RM 6 East Selenium 6.E-03 6.E-03
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 East Silver 3.E-03 3.E-03
UD RM 6 East Thallium 1.E-03 1.E-03 1.E-03
UD RM 6 East Zinc 2.E-02 2.E-02
UD RM 6 East Butyltins
UD RM 6 East Butyltin ion 3.E-03 3.E-03
UD RM 6 East Dibutyltin ion 7.E-03 7.E-03
UD RM 6 East Tributyltin ion 7.E-03 7.E-03
UD RM 6 East PAHs
UD RM 6 East 1-Methylnaphthalene NA
UD RM 6 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 6 East Acenaphthene 4.E-06 4.E-06
UD RM 6 East Acenaphthylene 5.E-06 5.E-06
UD RM 6 East Anthracene 5.E-06
UD RM 6 East Benzo(a)anthracene --
UD RM 6 East Benzo(a)pyrene --
UD RM 6 East Benzo(b)fluoranthene --
UD RM 6 East Benzo(e)pyrene NA
UD RM 6 East Benzo(g,h,i)perylene 1.E-05 1.E-05
UD RM 6 East Benzo(k)fluoranthene --
UD RM 6 East Chrysene --
UD RM 6 East Dibenzo(a,h)anthracene ND
UD RM 6 East Dibenzothiophene NA
UD RM 6 East Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
UD RM 6 East Fluorene 2.E-05 2.E-05
UD RM 6 East Indeno(1,2,3-cd)pyrene --
UD RM 6 East Naphthalene ND
UD RM 6 East Perylene NA
UD RM 6 East Phenanthrene 1.E-04 1.E-04
UD RM 6 East Pyrene 3.E-04 3.E-04
UD RM 6 East Total Carcinogenic PAHs --
UD RM 6 East Phthalates
UD RM 6 East Bis(2-ethylhexyl) phthalate ND
UD RM 6 East Dibutyl phthalate ND
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 East Semivolatile Organic Compounds
UD RM 6 East Benzoic acid NA
UD RM 6 East Benzyl alcohol 1.E-05 1.E-05
UD RM 6 East Bis(2-chloroethoxy) methane ND
UD RM 6 East Dibenzofuran 7.E-06 7.E-06
UD RM 6 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 6 East Hexachlorobutadiene ND
UD RM 6 East Nitrobenzene ND
UD RM 6 East Phenols
UD RM 6 East 4-Nitrophenol ND
UD RM 6 East Phenol ND
UD RM 6 East Polychlorinated Biphenyls
UD RM 6 East Total Aroclors 1.E+00 1.E+00
UD RM 6 East Total PCB Congeners --
UD RM 6 East Total PCBs, Adjusted 3.E+01 3.E+01
UD RM 6 East Dioxin/Furan
UD RM 6 East Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 6 East Total PCB TEQ 2.E+00 2.E+00
UD RM 6 East Total TEQ 2.E+00 2.E+00
UD RM 6 East Pesticides
UD RM 6 East Aldrin 2.E-03 2.E-03
UD RM 6 East alpha-Hexachlorocyclohexane 3.E-07 3.E-07
UD RM 6 East beta-Hexachlorocyclohexane 3.E-04 3.E-04
UD RM 6 East Dieldrin 4.E-03 4.E-03
UD RM 6 East Endrin ND
UD RM 6 East Endrin aldehyde ND
UD RM 6 East Endrin ketone ND
UD RM 6 East gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD RM 6 East Heptachlor 4.E-06 4.E-06
UD RM 6 East Heptachlor epoxide 2.E-02 2.E-02
UD RM 6 East Methoxychlor ND
UD RM 6 East Total Chlordanes 2.E-03 2.E-03
UD RM 6 East Total DDD 3.E-03 3.E-03
UD RM 6 East Total DDE 4.E-03 4.E-03
UD RM 6 East Total DDT 8.E-04 8.E-04
UD RM 6 East Total Endosulfan 3.E-05 3.E-05 3.E-05 3.E-05

Exposure Point Total 2.E-02 8.E-02 2.E-02 6.E-02 6.E-02 9.E-03 4.E-02 3.E+01 1.E-04 2.E+00
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 West Metals
UD RM 6 West Aluminum 2.E-02 2.E-02
UD RM 6 West Antimony ND
UD RM 6 West Arsenic, inorganic 9.E-02 9.E-02
UD RM 6 West Cadmium 2.E-02 2.E-02
UD RM 6 West Chromium 1.E-04
UD RM 6 West Copper 7.E-02 7.E-02
UD RM 6 West Lead --
UD RM 6 West Manganese NA
UD RM 6 West Mercury 3.E-02 3.E-02
UD RM 6 West Nickel 6.E-03 6.E-03
UD RM 6 West Selenium 6.E-03 6.E-03
UD RM 6 West Silver 4.E-03 4.E-03
UD RM 6 West Thallium NA
UD RM 6 West Zinc 3.E-02 3.E-02
UD RM 6 West Butyltins
UD RM 6 West Butyltin ion 3.E-03 3.E-03
UD RM 6 West Dibutyltin ion 2.E-03 2.E-03
UD RM 6 West Tributyltin ion ND
UD RM 6 West PAHs
UD RM 6 West 1-Methylnaphthalene NA
UD RM 6 West 2-Methylnaphthalene 7.E-04 7.E-04
UD RM 6 West Acenaphthene 1.E-04 1.E-04
UD RM 6 West Acenaphthylene 4.E-05 4.E-05
UD RM 6 West Anthracene 4.E-05
UD RM 6 West Benzo(a)anthracene --
UD RM 6 West Benzo(a)pyrene --
UD RM 6 West Benzo(b)fluoranthene --
UD RM 6 West Benzo(e)pyrene NA
UD RM 6 West Benzo(g,h,i)perylene 1.E-03 1.E-03
UD RM 6 West Benzo(k)fluoranthene --
UD RM 6 West Chrysene --
UD RM 6 West Dibenzo(a,h)anthracene --
UD RM 6 West Dibenzothiophene NA
UD RM 6 West Fluoranthene 3.E-03 3.E-03 3.E-03 3.E-03
UD RM 6 West Fluorene 1.E-04 1.E-04
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 West Indeno(1,2,3-cd)pyrene --
UD RM 6 West Naphthalene 2.E-04 2.E-04
UD RM 6 West Perylene NA
UD RM 6 West Phenanthrene 2.E-03 2.E-03
UD RM 6 West Pyrene 5.E-03 5.E-03
UD RM 6 West Total Carcinogenic PAHs --
UD RM 6 West Phthalates
UD RM 6 West Bis(2-ethylhexyl) phthalate ND
UD RM 6 West Dibutyl phthalate ND
UD RM 6 West Semivolatile Organic Compounds
UD RM 6 West Benzoic acid NA
UD RM 6 West Benzyl alcohol 1.E-05 1.E-05
UD RM 6 West Bis(2-chloroethoxy) methane NA
UD RM 6 West Dibenzofuran 2.E-05 2.E-05
UD RM 6 West Hexachlorobenzene 3.E-04 3.E-04
UD RM 6 West Hexachlorobutadiene ND
UD RM 6 West Nitrobenzene NA
UD RM 6 West Phenols
UD RM 6 West 4-Nitrophenol NA
UD RM 6 West Phenol ND
UD RM 6 West Polychlorinated Biphenyls
UD RM 6 West Total Aroclors NA
UD RM 6 West Total PCB Congeners --
UD RM 6 West Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 6 West Dioxin/Furan
UD RM 6 West Total Dioxin/Furan TEQ 8.E-01 8.E-01
UD RM 6 West Total PCB TEQ 3.E-01 3.E-01
UD RM 6 West Total TEQ 1.E+00 1.E+00
UD RM 6 West Pesticides
UD RM 6 West Aldrin 3.E-03 3.E-03
UD RM 6 West alpha-Hexachlorocyclohexane 3.E-07 3.E-07
UD RM 6 West beta-Hexachlorocyclohexane ND
UD RM 6 West Dieldrin 6.E-03 6.E-03
UD RM 6 West Endrin 4.E-05 4.E-05
UD RM 6 West Endrin aldehyde ND
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 6 West Endrin ketone 5.E-06 5.E-06
UD RM 6 West gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD RM 6 West Heptachlor 1.E-04 1.E-04
UD RM 6 West Heptachlor epoxide 2.E-03 2.E-03
UD RM 6 West Methoxychlor 3.E-06 3.E-06 3.E-06
UD RM 6 West Total Chlordanes 3.E-03 3.E-03
UD RM 6 West Total DDD 6.E-02 6.E-02
UD RM 6 West Total DDE 2.E-02 2.E-02
UD RM 6 West Total DDT 1.E-02 1.E-02
UD RM 6 West Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 4.E-02 9.E-02 3.E-02 7.E-02 5.E-02 1.E-02 1.E-01 1.E+00 7.E-04 1.E+00 3.E-06
UD RM 7 East Metals
UD RM 7 East Aluminum 3.E-02 3.E-02
UD RM 7 East Antimony ND
UD RM 7 East Arsenic, inorganic 8.E-02 8.E-02
UD RM 7 East Cadmium 2.E-02 2.E-02
UD RM 7 East Chromium 2.E-04
UD RM 7 East Copper 7.E-02 7.E-02
UD RM 7 East Lead --
UD RM 7 East Manganese NA
UD RM 7 East Mercury 3.E-02 3.E-02
UD RM 7 East Nickel 6.E-03 6.E-03
UD RM 7 East Selenium 7.E-03 7.E-03
UD RM 7 East Silver 3.E-03 3.E-03
UD RM 7 East Thallium NA
UD RM 7 East Zinc 2.E-02 2.E-02
UD RM 7 East Butyltins
UD RM 7 East Butyltin ion 7.E-03 7.E-03
UD RM 7 East Dibutyltin ion 7.E-03 7.E-03
UD RM 7 East Tributyltin ion 1.E-02 1.E-02
UD RM 7 East PAHs
UD RM 7 East 1-Methylnaphthalene NA
UD RM 7 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 7 East Acenaphthene 7.E-06 7.E-06
UD RM 7 East Acenaphthylene 3.E-06 3.E-06
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 East Anthracene 3.E-06
UD RM 7 East Benzo(a)anthracene --
UD RM 7 East Benzo(a)pyrene --
UD RM 7 East Benzo(b)fluoranthene --
UD RM 7 East Benzo(e)pyrene NA
UD RM 7 East Benzo(g,h,i)perylene 1.E-05 1.E-05
UD RM 7 East Benzo(k)fluoranthene --
UD RM 7 East Chrysene --
UD RM 7 East Dibenzo(a,h)anthracene ND
UD RM 7 East Dibenzothiophene NA
UD RM 7 East Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
UD RM 7 East Fluorene 2.E-05 2.E-05
UD RM 7 East Indeno(1,2,3-cd)pyrene ND
UD RM 7 East Naphthalene ND
UD RM 7 East Perylene NA
UD RM 7 East Phenanthrene 1.E-04 1.E-04
UD RM 7 East Pyrene 3.E-04 3.E-04
UD RM 7 East Total Carcinogenic PAHs --
UD RM 7 East Phthalates
UD RM 7 East Bis(2-ethylhexyl) phthalate ND
UD RM 7 East Dibutyl phthalate ND
UD RM 7 East Semivolatile Organic Compounds
UD RM 7 East Benzoic acid NA
UD RM 7 East Benzyl alcohol 5.E-05 5.E-05
UD RM 7 East Bis(2-chloroethoxy) methane NA
UD RM 7 East Dibenzofuran 1.E-05 1.E-05
UD RM 7 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 7 East Hexachlorobutadiene ND
UD RM 7 East Nitrobenzene NA
UD RM 7 East Phenols
UD RM 7 East 4-Nitrophenol NA
UD RM 7 East Phenol ND
UD RM 7 East Polychlorinated Biphenyls
UD RM 7 East Total Aroclors NA
UD RM 7 East Total PCB Congeners --
UD RM 7 East Total PCBs, Adjusted 1.E+00 1.E+00
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 East Dioxin/Furan
UD RM 7 East Total Dioxin/Furan TEQ 3.E-01 3.E-01
UD RM 7 East Total PCB TEQ 2.E-01 2.E-01
UD RM 7 East Total TEQ 5.E-01 5.E-01
UD RM 7 East Pesticides
UD RM 7 East Aldrin 2.E-03 2.E-03
UD RM 7 East alpha-Hexachlorocyclohexane ND
UD RM 7 East beta-Hexachlorocyclohexane ND
UD RM 7 East Dieldrin 4.E-03 4.E-03
UD RM 7 East Endrin ND
UD RM 7 East Endrin aldehyde ND
UD RM 7 East Endrin ketone 2.E-06 2.E-06
UD RM 7 East gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD RM 7 East Heptachlor ND
UD RM 7 East Heptachlor epoxide 1.E-03 1.E-03
UD RM 7 East Methoxychlor ND
UD RM 7 East Total Chlordanes 2.E-03 2.E-03
UD RM 7 East Total DDD 2.E-03 2.E-03
UD RM 7 East Total DDE 4.E-03 4.E-03
UD RM 7 East Total DDT 7.E-04 7.E-04
UD RM 7 East Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 2.E-02 8.E-02 2.E-02 7.E-02 6.E-02 1.E-02 2.E-02 1.E+00 1.E-04 5.E-01
UD RM 7 West Metals
UD RM 7 West Aluminum 2.E-02 2.E-02
UD RM 7 West Antimony 7.E-04 7.E-04
UD RM 7 West Arsenic, inorganic 8.E-02 8.E-02
UD RM 7 West Cadmium 2.E-02 2.E-02
UD RM 7 West Chromium 1.E-04
UD RM 7 West Copper 5.E-02 5.E-02
UD RM 7 West Lead --
UD RM 7 West Manganese 1.E-02 1.E-02
UD RM 7 West Mercury 2.E-02 2.E-02
UD RM 7 West Nickel 3.E-03 3.E-03
UD RM 7 West Selenium 5.E-03 5.E-03
UD RM 7 West Silver 2.E-03 2.E-03
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 West Thallium 2.E-03 2.E-03 2.E-03
UD RM 7 West Zinc 2.E-02 2.E-02
UD RM 7 West Butyltins
UD RM 7 West Butyltin ion 1.E-03 1.E-03
UD RM 7 West Dibutyltin ion 3.E-03 3.E-03
UD RM 7 West Tributyltin ion 3.E-03 3.E-03
UD RM 7 West PAHs
UD RM 7 West 1-Methylnaphthalene NA
UD RM 7 West 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 7 West Acenaphthene 1.E-05 1.E-05
UD RM 7 West Acenaphthylene 8.E-06 8.E-06
UD RM 7 West Anthracene 5.E-06
UD RM 7 West Benzo(a)anthracene --
UD RM 7 West Benzo(a)pyrene --
UD RM 7 West Benzo(b)fluoranthene --
UD RM 7 West Benzo(e)pyrene NA
UD RM 7 West Benzo(g,h,i)perylene 3.E-05 3.E-05
UD RM 7 West Benzo(k)fluoranthene --
UD RM 7 West Chrysene --
UD RM 7 West Dibenzo(a,h)anthracene ND
UD RM 7 West Dibenzothiophene NA
UD RM 7 West Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
UD RM 7 West Fluorene 2.E-05 2.E-05
UD RM 7 West Indeno(1,2,3-cd)pyrene --
UD RM 7 West Naphthalene 2.E-05 2.E-05
UD RM 7 West Perylene NA
UD RM 7 West Phenanthrene 2.E-04 2.E-04
UD RM 7 West Pyrene 7.E-04 7.E-04
UD RM 7 West Total Carcinogenic PAHs --
UD RM 7 West Phthalates
UD RM 7 West Bis(2-ethylhexyl) phthalate ND
UD RM 7 West Dibutyl phthalate ND
UD RM 7 West Semivolatile Organic Compounds
UD RM 7 West Benzoic acid NA
UD RM 7 West Benzyl alcohol 2.E-04 2.E-04
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 7 West Bis(2-chloroethoxy) methane ND
UD RM 7 West Dibenzofuran 1.E-05 1.E-05
UD RM 7 West Hexachlorobenzene 2.E-04 2.E-04
UD RM 7 West Hexachlorobutadiene ND
UD RM 7 West Nitrobenzene ND
UD RM 7 West Phenols
UD RM 7 West 4-Nitrophenol ND
UD RM 7 West Phenol 6.E-04 6.E-04 6.E-04
UD RM 7 West Polychlorinated Biphenyls
UD RM 7 West Total Aroclors 1.E+00 1.E+00
UD RM 7 West Total PCB Congeners --
UD RM 7 West Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 7 West Dioxin/Furan
UD RM 7 West Total Dioxin/Furan TEQ 8.E-01 8.E-01
UD RM 7 West Total PCB TEQ 3.E-01 3.E-01
UD RM 7 West Total TEQ 1.E+00 1.E+00
UD RM 7 West Pesticides
UD RM 7 West Aldrin 3.E-03 3.E-03
UD RM 7 West alpha-Hexachlorocyclohexane ND
UD RM 7 West beta-Hexachlorocyclohexane ND
UD RM 7 West Dieldrin 4.E-03 4.E-03
UD RM 7 West Endrin 2.E-05 2.E-05
UD RM 7 West Endrin aldehyde 9.E-05 9.E-05
UD RM 7 West Endrin ketone 6.E-06 6.E-06
UD RM 7 West gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
UD RM 7 West Heptachlor 9.E-06 9.E-06
UD RM 7 West Heptachlor epoxide 7.E-03 7.E-03
UD RM 7 West Methoxychlor ND
UD RM 7 West Total Chlordanes 3.E-03 3.E-03
UD RM 7 West Total DDD 5.E-02 5.E-02
UD RM 7 West Total DDE 2.E-02 2.E-02
UD RM 7 West Total DDT 2.E-02 2.E-02
UD RM 7 West Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 3.E-02 8.E-02 2.E-02 6.E-02 6.E-02 9.E-03 1.E-01 1.E+00 1.E-04 1.E+00 6.E-04
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 East Metals
UD RM 8 East Aluminum 3.E-02 3.E-02
UD RM 8 East Antimony 6.E-04 6.E-04
UD RM 8 East Arsenic, inorganic 7.E-02 7.E-02
UD RM 8 East Cadmium 2.E-02 2.E-02
UD RM 8 East Chromium 1.E-04
UD RM 8 East Copper 7.E-02 7.E-02
UD RM 8 East Lead --
UD RM 8 East Manganese NA
UD RM 8 East Mercury 2.E-02 2.E-02
UD RM 8 East Nickel 5.E-03 5.E-03
UD RM 8 East Selenium 7.E-03 7.E-03
UD RM 8 East Silver 3.E-03 3.E-03
UD RM 8 East Thallium NA
UD RM 8 East Zinc 4.E-02 4.E-02
UD RM 8 East Butyltins
UD RM 8 East Butyltin ion 4.E-02 4.E-02
UD RM 8 East Dibutyltin ion 2.E-01 2.E-01
UD RM 8 East Tributyltin ion 2.E-01 2.E-01
UD RM 8 East PAHs
UD RM 8 East 1-Methylnaphthalene NA
UD RM 8 East 2-Methylnaphthalene 8.E-05 8.E-05
UD RM 8 East Acenaphthene 9.E-07 9.E-07
UD RM 8 East Acenaphthylene 1.E-06 1.E-06
UD RM 8 East Anthracene 1.E-06
UD RM 8 East Benzo(a)anthracene --
UD RM 8 East Benzo(a)pyrene --
UD RM 8 East Benzo(b)fluoranthene --
UD RM 8 East Benzo(e)pyrene NA
UD RM 8 East Benzo(g,h,i)perylene 4.E-06 4.E-06
UD RM 8 East Benzo(k)fluoranthene --
UD RM 8 East Chrysene --
UD RM 8 East Dibenzo(a,h)anthracene ND
UD RM 8 East Dibenzothiophene NA
UD RM 8 East Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 8 East Fluorene 6.E-06 6.E-06
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 East Indeno(1,2,3-cd)pyrene ND
UD RM 8 East Naphthalene ND
UD RM 8 East Perylene NA
UD RM 8 East Phenanthrene 4.E-05 4.E-05
UD RM 8 East Pyrene 6.E-05 6.E-05
UD RM 8 East Total Carcinogenic PAHs --
UD RM 8 East Phthalates
UD RM 8 East Bis(2-ethylhexyl) phthalate ND
UD RM 8 East Dibutyl phthalate ND
UD RM 8 East Semivolatile Organic Compounds
UD RM 8 East Benzoic acid NA
UD RM 8 East Benzyl alcohol 7.E-06 7.E-06
UD RM 8 East Bis(2-chloroethoxy) methane NA
UD RM 8 East Dibenzofuran 3.E-06 3.E-06
UD RM 8 East Hexachlorobenzene 1.E-04 1.E-04
UD RM 8 East Hexachlorobutadiene 9.E-07 9.E-07
UD RM 8 East Nitrobenzene NA
UD RM 8 East Phenols
UD RM 8 East 4-Nitrophenol NA
UD RM 8 East Phenol ND
UD RM 8 East Polychlorinated Biphenyls
UD RM 8 East Total Aroclors NA
UD RM 8 East Total PCB Congeners --
UD RM 8 East Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 8 East Dioxin/Furan
UD RM 8 East Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 8 East Total PCB TEQ 2.E-01 2.E-01
UD RM 8 East Total TEQ 3.E-01 3.E-01
UD RM 8 East Pesticides
UD RM 8 East Aldrin 1.E-03 1.E-03
UD RM 8 East alpha-Hexachlorocyclohexane 2.E-07 2.E-07
UD RM 8 East beta-Hexachlorocyclohexane ND
UD RM 8 East Dieldrin 3.E-03 3.E-03
UD RM 8 East Endrin 6.E-06 6.E-06
UD RM 8 East Endrin aldehyde ND
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 East Endrin ketone 2.E-06 2.E-06
UD RM 8 East gamma-Hexachlorocyclohexane 4.E-05 4.E-05 4.E-05
UD RM 8 East Heptachlor 5.E-06 5.E-06
UD RM 8 East Heptachlor epoxide 9.E-04 9.E-04
UD RM 8 East Methoxychlor ND
UD RM 8 East Total Chlordanes 1.E-03 1.E-03
UD RM 8 East Total DDD 1.E-03 1.E-03
UD RM 8 East Total DDE 3.E-03 3.E-03
UD RM 8 East Total DDT 4.E-04 4.E-04
UD RM 8 East Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 4.E-02 7.E-02 2.E-02 7.E-02 5.E-02 1.E-02 1.E-02 2.E+00 8.E-05 3.E-01
UD RM 8 West Metals
UD RM 8 West Aluminum 2.E-02 2.E-02
UD RM 8 West Antimony 1.E-03 1.E-03
UD RM 8 West Arsenic, inorganic 8.E-02 8.E-02
UD RM 8 West Cadmium 2.E-02 2.E-02
UD RM 8 West Chromium 1.E-04
UD RM 8 West Copper 6.E-02 6.E-02
UD RM 8 West Lead --
UD RM 8 West Manganese NA
UD RM 8 West Mercury 2.E-02 2.E-02
UD RM 8 West Nickel 4.E-03 4.E-03
UD RM 8 West Selenium 6.E-03 6.E-03
UD RM 8 West Silver 3.E-03 3.E-03
UD RM 8 West Thallium NA
UD RM 8 West Zinc 4.E-02 4.E-02
UD RM 8 West Butyltins
UD RM 8 West Butyltin ion 6.E-04 6.E-04
UD RM 8 West Dibutyltin ion 2.E-03 2.E-03
UD RM 8 West Tributyltin ion 2.E-03 2.E-03
UD RM 8 West PAHs
UD RM 8 West 1-Methylnaphthalene NA
UD RM 8 West 2-Methylnaphthalene 6.E-04 6.E-04
UD RM 8 West Acenaphthene 3.E-05 3.E-05
UD RM 8 West Acenaphthylene 8.E-06 8.E-06
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 West Anthracene 4.E-06
UD RM 8 West Benzo(a)anthracene --
UD RM 8 West Benzo(a)pyrene --
UD RM 8 West Benzo(b)fluoranthene --
UD RM 8 West Benzo(e)pyrene NA
UD RM 8 West Benzo(g,h,i)perylene 2.E-05 2.E-05
UD RM 8 West Benzo(k)fluoranthene --
UD RM 8 West Chrysene --
UD RM 8 West Dibenzo(a,h)anthracene ND
UD RM 8 West Dibenzothiophene NA
UD RM 8 West Fluoranthene 7.E-04 7.E-04 7.E-04 7.E-04
UD RM 8 West Fluorene 6.E-05 6.E-05
UD RM 8 West Indeno(1,2,3-cd)pyrene --
UD RM 8 West Naphthalene 5.E-05 5.E-05
UD RM 8 West Perylene NA
UD RM 8 West Phenanthrene 6.E-04 6.E-04
UD RM 8 West Pyrene 6.E-04 6.E-04
UD RM 8 West Total Carcinogenic PAHs --
UD RM 8 West Phthalates
UD RM 8 West Bis(2-ethylhexyl) phthalate ND
UD RM 8 West Dibutyl phthalate ND
UD RM 8 West Semivolatile Organic Compounds
UD RM 8 West Benzoic acid NA
UD RM 8 West Benzyl alcohol 9.E-06 9.E-06
UD RM 8 West Bis(2-chloroethoxy) methane NA
UD RM 8 West Dibenzofuran 4.E-05 4.E-05
UD RM 8 West Hexachlorobenzene 2.E-04 2.E-04
UD RM 8 West Hexachlorobutadiene ND
UD RM 8 West Nitrobenzene NA
UD RM 8 West Phenols
UD RM 8 West 4-Nitrophenol NA
UD RM 8 West Phenol ND
UD RM 8 West Polychlorinated Biphenyls
UD RM 8 West Total Aroclors NA
UD RM 8 West Total PCB Congeners --
UD RM 8 West Total PCBs, Adjusted 3.E+00 3.E+00
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 West Dioxin/Furan
UD RM 8 West Total Dioxin/Furan TEQ 3.E-01 3.E-01
UD RM 8 West Total PCB TEQ 6.E-01 6.E-01
UD RM 8 West Total TEQ 9.E-01 9.E-01
UD RM 8 West Pesticides
UD RM 8 West Aldrin 2.E-02 2.E-02
UD RM 8 West alpha-Hexachlorocyclohexane 5.E-07 5.E-07
UD RM 8 West beta-Hexachlorocyclohexane ND
UD RM 8 West Dieldrin 7.E-03 7.E-03
UD RM 8 West Endrin 2.E-05 2.E-05
UD RM 8 West Endrin aldehyde ND
UD RM 8 West Endrin ketone 3.E-06 3.E-06
UD RM 8 West gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
UD RM 8 West Heptachlor 2.E-05 2.E-05
UD RM 8 West Heptachlor epoxide 1.E-03 1.E-03
UD RM 8 West Methoxychlor ND
UD RM 8 West Total Chlordanes 4.E-03 4.E-03
UD RM 8 West Total DDD 9.E-03 9.E-03
UD RM 8 West Total DDE 2.E-02 2.E-02
UD RM 8 West Total DDT 8.E-04 8.E-04
UD RM 8 West Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 4.E-02 8.E-02 3.E-02 6.E-02 4.E-02 1.E-02 6.E-02 3.E+00 6.E-04 9.E-01
UD RM 8 SIL Metals
UD RM 8 SIL Aluminum 5.E-02 5.E-02
UD RM 8 SIL Antimony 3.E-03 3.E-03
UD RM 8 SIL Arsenic, inorganic 7.E-02 7.E-02
UD RM 8 SIL Cadmium 3.E-02 3.E-02
UD RM 8 SIL Chromium 9.E-05
UD RM 8 SIL Copper 6.E-02 6.E-02
UD RM 8 SIL Lead --
UD RM 8 SIL Manganese NA
UD RM 8 SIL Mercury 3.E-02 3.E-02
UD RM 8 SIL Nickel 5.E-03 5.E-03
UD RM 8 SIL Selenium 8.E-03 8.E-03
UD RM 8 SIL Silver 2.E-03 2.E-03
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 SIL Thallium NA
UD RM 8 SIL Zinc 3.E-02 3.E-02
UD RM 8 SIL Butyltins
UD RM 8 SIL Butyltin ion 6.E-03 6.E-03
UD RM 8 SIL Dibutyltin ion 1.E-02 1.E-02
UD RM 8 SIL Tributyltin ion 3.E-02 3.E-02
UD RM 8 SIL PAHs
UD RM 8 SIL 1-Methylnaphthalene NA
UD RM 8 SIL 2-Methylnaphthalene 2.E-04 2.E-04
UD RM 8 SIL Acenaphthene 4.E-06 4.E-06
UD RM 8 SIL Acenaphthylene 6.E-06 6.E-06
UD RM 8 SIL Anthracene 4.E-06
UD RM 8 SIL Benzo(a)anthracene --
UD RM 8 SIL Benzo(a)pyrene --
UD RM 8 SIL Benzo(b)fluoranthene --
UD RM 8 SIL Benzo(e)pyrene NA
UD RM 8 SIL Benzo(g,h,i)perylene 2.E-05 2.E-05
UD RM 8 SIL Benzo(k)fluoranthene --
UD RM 8 SIL Chrysene --
UD RM 8 SIL Dibenzo(a,h)anthracene ND
UD RM 8 SIL Dibenzothiophene NA
UD RM 8 SIL Fluoranthene 3.E-04 3.E-04 3.E-04 3.E-04
UD RM 8 SIL Fluorene 2.E-05 2.E-05
UD RM 8 SIL Indeno(1,2,3-cd)pyrene --
UD RM 8 SIL Naphthalene ND
UD RM 8 SIL Perylene NA
UD RM 8 SIL Phenanthrene 1.E-04 1.E-04
UD RM 8 SIL Pyrene 4.E-04 4.E-04
UD RM 8 SIL Total Carcinogenic PAHs --
UD RM 8 SIL Phthalates
UD RM 8 SIL Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
UD RM 8 SIL Dibutyl phthalate 2.E-03 2.E-03
UD RM 8 SIL Semivolatile Organic Compounds
UD RM 8 SIL Benzoic acid NA
UD RM 8 SIL Benzyl alcohol 4.E-05 4.E-05
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 8 SIL Bis(2-chloroethoxy) methane NA
UD RM 8 SIL Dibenzofuran 8.E-06 8.E-06
UD RM 8 SIL Hexachlorobenzene 2.E-04 2.E-04
UD RM 8 SIL Hexachlorobutadiene ND
UD RM 8 SIL Nitrobenzene NA
UD RM 8 SIL Phenols
UD RM 8 SIL 4-Nitrophenol NA
UD RM 8 SIL Phenol ND
UD RM 8 SIL Polychlorinated Biphenyls
UD RM 8 SIL Total Aroclors NA
UD RM 8 SIL Total PCB Congeners --
UD RM 8 SIL Total PCBs, Adjusted 4.E+00 4.E+00
UD RM 8 SIL Dioxin/Furan
UD RM 8 SIL Total Dioxin/Furan TEQ 3.E-01 3.E-01
UD RM 8 SIL Total PCB TEQ 7.E-01 7.E-01
UD RM 8 SIL Total TEQ 1.E+00 1.E+00
UD RM 8 SIL Pesticides
UD RM 8 SIL Aldrin 3.E-03 3.E-03
UD RM 8 SIL alpha-Hexachlorocyclohexane 5.E-07 5.E-07
UD RM 8 SIL beta-Hexachlorocyclohexane ND
UD RM 8 SIL Dieldrin 6.E-03 6.E-03
UD RM 8 SIL Endrin 1.E-05 1.E-05
UD RM 8 SIL Endrin aldehyde ND
UD RM 8 SIL Endrin ketone 2.E-06 2.E-06
UD RM 8 SIL gamma-Hexachlorocyclohexane 7.E-05 7.E-05 7.E-05
UD RM 8 SIL Heptachlor ND
UD RM 8 SIL Heptachlor epoxide 2.E-03 2.E-03
UD RM 8 SIL Methoxychlor ND
UD RM 8 SIL Total Chlordanes 3.E-03 3.E-03
UD RM 8 SIL Total DDD 4.E-03 4.E-03
UD RM 8 SIL Total DDE 6.E-03 6.E-03
UD RM 8 SIL Total DDT 9.E-04 9.E-04
UD RM 8 SIL Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-02 8.E-02 3.E-02 6.E-02 8.E-02 1.E-02 3.E-02 4.E+00 2.E-04 1.E+00
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 East Metals
UD RM 9 East Aluminum 4.E-02 4.E-02
UD RM 9 East Antimony 1.E-03 1.E-03
UD RM 9 East Arsenic, inorganic 9.E-02 9.E-02
UD RM 9 East Cadmium 2.E-02 2.E-02
UD RM 9 East Chromium 2.E-04
UD RM 9 East Copper 6.E-02 6.E-02
UD RM 9 East Lead --
UD RM 9 East Manganese NA
UD RM 9 East Mercury 3.E-02 3.E-02
UD RM 9 East Nickel 4.E-03 4.E-03
UD RM 9 East Selenium 5.E-03 5.E-03
UD RM 9 East Silver 5.E-03 5.E-03
UD RM 9 East Thallium NA
UD RM 9 East Zinc 3.E-02 3.E-02
UD RM 9 East Butyltins
UD RM 9 East Butyltin ion ND
UD RM 9 East Dibutyltin ion 1.E-03 1.E-03
UD RM 9 East Tributyltin ion ND
UD RM 9 East PAHs
UD RM 9 East 1-Methylnaphthalene NA
UD RM 9 East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 9 East Acenaphthene 4.E-06 4.E-06
UD RM 9 East Acenaphthylene ND
UD RM 9 East Anthracene 1.E-06
UD RM 9 East Benzo(a)anthracene --
UD RM 9 East Benzo(a)pyrene --
UD RM 9 East Benzo(b)fluoranthene --
UD RM 9 East Benzo(e)pyrene NA
UD RM 9 East Benzo(g,h,i)perylene 7.E-06 7.E-06
UD RM 9 East Benzo(k)fluoranthene --
UD RM 9 East Chrysene --
UD RM 9 East Dibenzo(a,h)anthracene ND
UD RM 9 East Dibenzothiophene NA
UD RM 9 East Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
UD RM 9 East Fluorene 1.E-05 1.E-05
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 East Indeno(1,2,3-cd)pyrene ND
UD RM 9 East Naphthalene ND
UD RM 9 East Perylene NA
UD RM 9 East Phenanthrene 5.E-05 5.E-05
UD RM 9 East Pyrene 9.E-05 9.E-05
UD RM 9 East Total Carcinogenic PAHs --
UD RM 9 East Phthalates
UD RM 9 East Bis(2-ethylhexyl) phthalate ND
UD RM 9 East Dibutyl phthalate ND
UD RM 9 East Semivolatile Organic Compounds
UD RM 9 East Benzoic acid NA
UD RM 9 East Benzyl alcohol 9.E-06 9.E-06
UD RM 9 East Bis(2-chloroethoxy) methane NA
UD RM 9 East Dibenzofuran 6.E-06 6.E-06
UD RM 9 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 9 East Hexachlorobutadiene ND
UD RM 9 East Nitrobenzene NA
UD RM 9 East Phenols
UD RM 9 East 4-Nitrophenol NA
UD RM 9 East Phenol ND
UD RM 9 East Polychlorinated Biphenyls
UD RM 9 East Total Aroclors NA
UD RM 9 East Total PCB Congeners --
UD RM 9 East Total PCBs, Adjusted 7.E-01 7.E-01
UD RM 9 East Dioxin/Furan
UD RM 9 East Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 9 East Total PCB TEQ 2.E-01 2.E-01
UD RM 9 East Total TEQ 3.E-01 3.E-01
UD RM 9 East Pesticides
UD RM 9 East Aldrin 1.E-03 1.E-03
UD RM 9 East alpha-Hexachlorocyclohexane 2.E-07 2.E-07
UD RM 9 East beta-Hexachlorocyclohexane ND
UD RM 9 East Dieldrin 4.E-03 4.E-03
UD RM 9 East Endrin 5.E-06 5.E-06
UD RM 9 East Endrin aldehyde ND
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 East Endrin ketone ND
UD RM 9 East gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
UD RM 9 East Heptachlor ND
UD RM 9 East Heptachlor epoxide 1.E-03 1.E-03
UD RM 9 East Methoxychlor ND
UD RM 9 East Total Chlordanes 1.E-03 1.E-03
UD RM 9 East Total DDD 1.E-03 1.E-03
UD RM 9 East Total DDE 3.E-03 3.E-03
UD RM 9 East Total DDT 5.E-04 5.E-04
UD RM 9 East Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 3.E-02 9.E-02 2.E-02 6.E-02 7.E-02 9.E-03 1.E-02 7.E-01 1.E-04 3.E-01
UD RM 9 West Metals
UD RM 9 West Aluminum 4.E-02 4.E-02
UD RM 9 West Antimony 2.E-03 2.E-03
UD RM 9 West Arsenic, inorganic 8.E-02 8.E-02
UD RM 9 West Cadmium 2.E-02 2.E-02
UD RM 9 West Chromium 2.E-04
UD RM 9 West Copper 6.E-02 6.E-02
UD RM 9 West Lead --
UD RM 9 West Manganese NA
UD RM 9 West Mercury 2.E-02 2.E-02
UD RM 9 West Nickel 6.E-03 6.E-03
UD RM 9 West Selenium 6.E-03 6.E-03
UD RM 9 West Silver 4.E-03 4.E-03
UD RM 9 West Thallium NA
UD RM 9 West Zinc 3.E-02 3.E-02
UD RM 9 West Butyltins
UD RM 9 West Butyltin ion ND
UD RM 9 West Dibutyltin ion 9.E-04 9.E-04
UD RM 9 West Tributyltin ion ND
UD RM 9 West PAHs
UD RM 9 West 1-Methylnaphthalene NA
UD RM 9 West 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 9 West Acenaphthene 1.E-05 1.E-05
UD RM 9 West Acenaphthylene 4.E-06 4.E-06
UD RM 9 West Anthracene 4.E-06
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 West Benzo(a)anthracene --
UD RM 9 West Benzo(a)pyrene --
UD RM 9 West Benzo(b)fluoranthene --
UD RM 9 West Benzo(e)pyrene NA
UD RM 9 West Benzo(g,h,i)perylene 6.E-06 6.E-06
UD RM 9 West Benzo(k)fluoranthene --
UD RM 9 West Chrysene --
UD RM 9 West Dibenzo(a,h)anthracene ND
UD RM 9 West Dibenzothiophene NA
UD RM 9 West Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
UD RM 9 West Fluorene 3.E-05 3.E-05
UD RM 9 West Indeno(1,2,3-cd)pyrene ND
UD RM 9 West Naphthalene ND
UD RM 9 West Perylene NA
UD RM 9 West Phenanthrene 2.E-04 2.E-04
UD RM 9 West Pyrene 2.E-04 2.E-04
UD RM 9 West Total Carcinogenic PAHs --
UD RM 9 West Phthalates
UD RM 9 West Bis(2-ethylhexyl) phthalate ND
UD RM 9 West Dibutyl phthalate ND
UD RM 9 West Semivolatile Organic Compounds
UD RM 9 West Benzoic acid NA
UD RM 9 West Benzyl alcohol 9.E-06 9.E-06
UD RM 9 West Bis(2-chloroethoxy) methane NA
UD RM 9 West Dibenzofuran 2.E-05 2.E-05
UD RM 9 West Hexachlorobenzene 2.E-04 2.E-04
UD RM 9 West Hexachlorobutadiene ND
UD RM 9 West Nitrobenzene NA
UD RM 9 West Phenols
UD RM 9 West 4-Nitrophenol NA
UD RM 9 West Phenol ND
UD RM 9 West Polychlorinated Biphenyls
UD RM 9 West Total Aroclors NA
UD RM 9 West Total PCB Congeners --
UD RM 9 West Total PCBs, Adjusted 4.E+00 4.E+00
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 9 West Dioxin/Furan
UD RM 9 West Total Dioxin/Furan TEQ 4.E-01 4.E-01
UD RM 9 West Total PCB TEQ 7.E-01 7.E-01
UD RM 9 West Total TEQ 1.E+00 1.E+00
UD RM 9 West Pesticides
UD RM 9 West Aldrin 3.E-03 3.E-03
UD RM 9 West alpha-Hexachlorocyclohexane 5.E-07 5.E-07
UD RM 9 West beta-Hexachlorocyclohexane ND
UD RM 9 West Dieldrin 5.E-03 5.E-03
UD RM 9 West Endrin 3.E-05 3.E-05
UD RM 9 West Endrin aldehyde ND
UD RM 9 West Endrin ketone ND
UD RM 9 West gamma-Hexachlorocyclohexane 6.E-05 6.E-05 6.E-05
UD RM 9 West Heptachlor 8.E-06 8.E-06
UD RM 9 West Heptachlor epoxide 2.E-03 2.E-03
UD RM 9 West Methoxychlor ND
UD RM 9 West Total Chlordanes 3.E-03 3.E-03
UD RM 9 West Total DDD 3.E-03 3.E-03
UD RM 9 West Total DDE 6.E-03 6.E-03
UD RM 9 West Total DDT 9.E-04 9.E-04
UD RM 9 West Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 4.E-02 8.E-02 2.E-02 6.E-02 7.E-02 1.E-02 2.E-02 4.E+00 1.E-04 1.E+00
UD RM 10 West Metals
UD RM 10 West Aluminum 1.E-02 1.E-02
UD RM 10 West Antimony ND
UD RM 10 West Arsenic, inorganic 6.E-02 6.E-02
UD RM 10 West Cadmium 1.E-02 1.E-02
UD RM 10 West Chromium 7.E-05
UD RM 10 West Copper 4.E-02 4.E-02
UD RM 10 West Lead --
UD RM 10 West Manganese 7.E-03 7.E-03
UD RM 10 West Mercury 5.E-02 5.E-02
UD RM 10 West Nickel 2.E-03 2.E-03
UD RM 10 West Selenium 5.E-03 5.E-03
UD RM 10 West Silver 2.E-03 2.E-03
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 10 West Thallium 4.E-03 4.E-03 4.E-03
UD RM 10 West Zinc 2.E-02 2.E-02
UD RM 10 West Butyltins
UD RM 10 West Butyltin ion ND
UD RM 10 West Dibutyltin ion ND
UD RM 10 West Tributyltin ion ND
UD RM 10 West PAHs
UD RM 10 West 1-Methylnaphthalene 3.E-06
UD RM 10 West 2-Methylnaphthalene 8.E-05 8.E-05
UD RM 10 West Acenaphthene 2.E-06 2.E-06
UD RM 10 West Acenaphthylene ND
UD RM 10 West Anthracene 9.E-07
UD RM 10 West Benzo(a)anthracene --
UD RM 10 West Benzo(a)pyrene ND
UD RM 10 West Benzo(b)fluoranthene ND
UD RM 10 West Benzo(e)pyrene 1.E-05 1.E-05
UD RM 10 West Benzo(g,h,i)perylene ND
UD RM 10 West Benzo(k)fluoranthene ND
UD RM 10 West Chrysene --
UD RM 10 West Dibenzo(a,h)anthracene ND
UD RM 10 West Dibenzothiophene ND
UD RM 10 West Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 10 West Fluorene 5.E-06 5.E-06
UD RM 10 West Indeno(1,2,3-cd)pyrene --
UD RM 10 West Naphthalene ND
UD RM 10 West Perylene ND
UD RM 10 West Phenanthrene 3.E-05 3.E-05
UD RM 10 West Pyrene 6.E-05 6.E-05
UD RM 10 West Total Carcinogenic PAHs --
UD RM 10 West Phthalates
UD RM 10 West Bis(2-ethylhexyl) phthalate ND
UD RM 10 West Dibutyl phthalate ND
UD RM 10 West Semivolatile Organic Compounds
UD RM 10 West Benzoic acid 2.E-04
UD RM 10 West Benzyl alcohol ND
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 10 West Bis(2-chloroethoxy) methane ND
UD RM 10 West Dibenzofuran 4.E-06 4.E-06
UD RM 10 West Hexachlorobenzene 1.E-04 1.E-04
UD RM 10 West Hexachlorobutadiene ND
UD RM 10 West Nitrobenzene 1.E-02 4.E-02
UD RM 10 West Phenols
UD RM 10 West 4-Nitrophenol ND
UD RM 10 West Phenol ND
UD RM 10 West Polychlorinated Biphenyls
UD RM 10 West Total Aroclors NA
UD RM 10 West Total PCB Congeners --
UD RM 10 West Total PCBs, Adjusted 1.E+00 1.E+00
UD RM 10 West Dioxin/Furan
UD RM 10 West Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 10 West Total PCB TEQ 2.E-01 2.E-01
UD RM 10 West Total TEQ 3.E-01 3.E-01
UD RM 10 West Pesticides
UD RM 10 West Aldrin 1.E-03 1.E-03
UD RM 10 West alpha-Hexachlorocyclohexane ND
UD RM 10 West beta-Hexachlorocyclohexane ND
UD RM 10 West Dieldrin 2.E-03 2.E-03
UD RM 10 West Endrin ND
UD RM 10 West Endrin aldehyde ND
UD RM 10 West Endrin ketone ND
UD RM 10 West gamma-Hexachlorocyclohexane ND
UD RM 10 West Heptachlor ND
UD RM 10 West Heptachlor epoxide ND
UD RM 10 West Methoxychlor ND
UD RM 10 West Total Chlordanes 8.E-04 8.E-04
UD RM 10 West Total DDD 9.E-04 9.E-04
UD RM 10 West Total DDE 3.E-03 3.E-03
UD RM 10 West Total DDT 2.E-04 2.E-04
UD RM 10 West Total Endosulfan ND

Exposure Point Total 6.E-02 6.E-02 1.E-02 4.E-02 7.E-02 7.E-03 1.E-02 1.E+00 8.E-05 3.E-01
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 East Metals
UD RM 11 East Aluminum 5.E-02 5.E-02
UD RM 11 East Antimony ND
UD RM 11 East Arsenic, inorganic 7.E-02 7.E-02
UD RM 11 East Cadmium 2.E-02 2.E-02
UD RM 11 East Chromium 1.E-04
UD RM 11 East Copper 4.E-02 4.E-02
UD RM 11 East Lead --
UD RM 11 East Manganese 1.E-02 1.E-02
UD RM 11 East Mercury 7.E-02 7.E-02
UD RM 11 East Nickel 4.E-03 4.E-03
UD RM 11 East Selenium 7.E-03 7.E-03
UD RM 11 East Silver 3.E-03 3.E-03
UD RM 11 East Thallium 4.E-03 4.E-03 4.E-03
UD RM 11 East Zinc 2.E-02 2.E-02
UD RM 11 East Butyltins
UD RM 11 East Butyltin ion 2.E-03 2.E-03
UD RM 11 East Dibutyltin ion ND
UD RM 11 East Tributyltin ion ND
UD RM 11 East PAHs
UD RM 11 East 1-Methylnaphthalene 3.E-06
UD RM 11 East 2-Methylnaphthalene 8.E-05 8.E-05
UD RM 11 East Acenaphthene 1.E-06 1.E-06
UD RM 11 East Acenaphthylene ND
UD RM 11 East Anthracene 1.E-06
UD RM 11 East Benzo(a)anthracene --
UD RM 11 East Benzo(a)pyrene ND
UD RM 11 East Benzo(b)fluoranthene ND
UD RM 11 East Benzo(e)pyrene 1.E-05 1.E-05
UD RM 11 East Benzo(g,h,i)perylene ND
UD RM 11 East Benzo(k)fluoranthene ND
UD RM 11 East Chrysene --
UD RM 11 East Dibenzo(a,h)anthracene ND
UD RM 11 East Dibenzothiophene ND
UD RM 11 East Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
UD RM 11 East Fluorene 4.E-06 4.E-06
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 East Indeno(1,2,3-cd)pyrene ND
UD RM 11 East Naphthalene ND
UD RM 11 East Perylene ND
UD RM 11 East Phenanthrene 2.E-05 2.E-05
UD RM 11 East Pyrene 5.E-05 5.E-05
UD RM 11 East Total Carcinogenic PAHs --
UD RM 11 East Phthalates
UD RM 11 East Bis(2-ethylhexyl) phthalate ND
UD RM 11 East Dibutyl phthalate ND
UD RM 11 East Semivolatile Organic Compounds
UD RM 11 East Benzoic acid 3.E-04
UD RM 11 East Benzyl alcohol 1.E-05 1.E-05
UD RM 11 East Bis(2-chloroethoxy) methane ND
UD RM 11 East Dibenzofuran 3.E-06 3.E-06
UD RM 11 East Hexachlorobenzene 2.E-04 2.E-04
UD RM 11 East Hexachlorobutadiene ND
UD RM 11 East Nitrobenzene 1.E-02 4.E-02
UD RM 11 East Phenols
UD RM 11 East 4-Nitrophenol ND
UD RM 11 East Phenol ND
UD RM 11 East Polychlorinated Biphenyls
UD RM 11 East Total Aroclors NA
UD RM 11 East Total PCB Congeners --
UD RM 11 East Total PCBs, Adjusted 1.E+01 1.E+01
UD RM 11 East Dioxin/Furan
UD RM 11 East Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 11 East Total PCB TEQ 4.E-01 4.E-01
UD RM 11 East Total TEQ 6.E-01 6.E-01
UD RM 11 East Pesticides
UD RM 11 East Aldrin ND
UD RM 11 East alpha-Hexachlorocyclohexane ND
UD RM 11 East beta-Hexachlorocyclohexane ND
UD RM 11 East Dieldrin 2.E-03 2.E-03
UD RM 11 East Endrin ND
UD RM 11 East Endrin aldehyde ND
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 East Endrin ketone ND
UD RM 11 East gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
UD RM 11 East Heptachlor ND
UD RM 11 East Heptachlor epoxide 7.E-04 7.E-04
UD RM 11 East Methoxychlor ND
UD RM 11 East Total Chlordanes 9.E-04 9.E-04
UD RM 11 East Total DDD 9.E-04 9.E-04
UD RM 11 East Total DDE 3.E-03 3.E-03
UD RM 11 East Total DDT 4.E-04 4.E-04
UD RM 11 East Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 7.E-02 7.E-02 2.E-02 4.E-02 1.E-01 1.E-02 1.E-02 1.E+01 8.E-05 6.E-01
UD RM 11 West Metals
UD RM 11 West Aluminum 4.E-02 4.E-02
UD RM 11 West Antimony ND
UD RM 11 West Arsenic, inorganic 5.E-02 5.E-02
UD RM 11 West Cadmium 9.E-03 9.E-03
UD RM 11 West Chromium 9.E-05
UD RM 11 West Copper 3.E-02 3.E-02
UD RM 11 West Lead --
UD RM 11 West Manganese 1.E-02 1.E-02
UD RM 11 West Mercury 5.E-02 5.E-02
UD RM 11 West Nickel 3.E-03 3.E-03
UD RM 11 West Selenium 7.E-03 7.E-03
UD RM 11 West Silver 2.E-03 2.E-03
UD RM 11 West Thallium 4.E-03 4.E-03 4.E-03
UD RM 11 West Zinc 2.E-02 2.E-02
UD RM 11 West Butyltins
UD RM 11 West Butyltin ion ND
UD RM 11 West Dibutyltin ion ND
UD RM 11 West Tributyltin ion ND
UD RM 11 West PAHs
UD RM 11 West 1-Methylnaphthalene ND
UD RM 11 West 2-Methylnaphthalene ND
UD RM 11 West Acenaphthene 2.E-06 2.E-06
UD RM 11 West Acenaphthylene ND
UD RM 11 West Anthracene 1.E-06
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 West Benzo(a)anthracene --
UD RM 11 West Benzo(a)pyrene --
UD RM 11 West Benzo(b)fluoranthene ND
UD RM 11 West Benzo(e)pyrene 1.E-05 1.E-05
UD RM 11 West Benzo(g,h,i)perylene ND
UD RM 11 West Benzo(k)fluoranthene ND
UD RM 11 West Chrysene --
UD RM 11 West Dibenzo(a,h)anthracene ND
UD RM 11 West Dibenzothiophene ND
UD RM 11 West Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
UD RM 11 West Fluorene 5.E-06 5.E-06
UD RM 11 West Indeno(1,2,3-cd)pyrene --
UD RM 11 West Naphthalene ND
UD RM 11 West Perylene ND
UD RM 11 West Phenanthrene 3.E-05 3.E-05
UD RM 11 West Pyrene 4.E-05 4.E-05
UD RM 11 West Total Carcinogenic PAHs --
UD RM 11 West Phthalates
UD RM 11 West Bis(2-ethylhexyl) phthalate ND
UD RM 11 West Dibutyl phthalate ND
UD RM 11 West Semivolatile Organic Compounds
UD RM 11 West Benzoic acid 3.E-04
UD RM 11 West Benzyl alcohol 1.E-05 1.E-05
UD RM 11 West Bis(2-chloroethoxy) methane ND
UD RM 11 West Dibenzofuran 4.E-06 4.E-06
UD RM 11 West Hexachlorobenzene 2.E-04 2.E-04
UD RM 11 West Hexachlorobutadiene ND
UD RM 11 West Nitrobenzene 3.E-02 1.E-01
UD RM 11 West Phenols
UD RM 11 West 4-Nitrophenol ND
UD RM 11 West Phenol ND
UD RM 11 West Polychlorinated Biphenyls
UD RM 11 West Total Aroclors NA
UD RM 11 West Total PCB Congeners --
UD RM 11 West Total PCBs, Adjusted 5.E-01 5.E-01
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 11 West Dioxin/Furan
UD RM 11 West Total Dioxin/Furan TEQ 1.E-01 1.E-01
UD RM 11 West Total PCB TEQ 1.E-01 1.E-01
UD RM 11 West Total TEQ 3.E-01 3.E-01
UD RM 11 West Pesticides
UD RM 11 West Aldrin 1.E-03 1.E-03
UD RM 11 West alpha-Hexachlorocyclohexane ND
UD RM 11 West beta-Hexachlorocyclohexane ND
UD RM 11 West Dieldrin 3.E-03 3.E-03
UD RM 11 West Endrin ND
UD RM 11 West Endrin aldehyde ND
UD RM 11 West Endrin ketone ND
UD RM 11 West gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
UD RM 11 West Heptachlor ND
UD RM 11 West Heptachlor epoxide 9.E-04 9.E-04
UD RM 11 West Methoxychlor ND
UD RM 11 West Total Chlordanes 1.E-03 1.E-03
UD RM 11 West Total DDD 8.E-04 8.E-04
UD RM 11 West Total DDE 3.E-03 3.E-03
UD RM 11 West Total DDT 5.E-04 5.E-04
UD RM 11 West Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 1.E-01 5.E-02 9.E-03 3.E-02 1.E-01 1.E-02 1.E-02 5.E-01 3.E-01
UD RM 12  East Metals
UD RM 12  East Aluminum 3.E-02 3.E-02
UD RM 12  East Antimony ND
UD RM 12  East Arsenic, inorganic 7.E-02 7.E-02
UD RM 12  East Cadmium 1.E-02 1.E-02
UD RM 12  East Chromium 1.E-04
UD RM 12  East Copper 4.E-02 4.E-02
UD RM 12  East Lead --
UD RM 12  East Manganese 1.E-02 1.E-02
UD RM 12  East Mercury 6.E-02 6.E-02
UD RM 12  East Nickel 3.E-03 3.E-03
UD RM 12  East Selenium 7.E-03 7.E-03
UD RM 12  East Silver 3.E-03 3.E-03
UD RM 12  East Thallium 4.E-03 4.E-03 4.E-03
UD RM 12  East Zinc 3.E-02 3.E-02
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 12  East Butyltins
UD RM 12  East Butyltin ion ND
UD RM 12  East Dibutyltin ion ND
UD RM 12  East Tributyltin ion ND
UD RM 12  East PAHs
UD RM 12  East 1-Methylnaphthalene 3.E-06
UD RM 12  East 2-Methylnaphthalene 1.E-04 1.E-04
UD RM 12  East Acenaphthene 3.E-06 3.E-06
UD RM 12  East Acenaphthylene ND
UD RM 12  East Anthracene 2.E-06
UD RM 12  East Benzo(a)anthracene --
UD RM 12  East Benzo(a)pyrene ND
UD RM 12  East Benzo(b)fluoranthene ND
UD RM 12  East Benzo(e)pyrene 2.E-05 2.E-05
UD RM 12  East Benzo(g,h,i)perylene ND
UD RM 12  East Benzo(k)fluoranthene ND
UD RM 12  East Chrysene --
UD RM 12  East Dibenzo(a,h)anthracene ND
UD RM 12  East Dibenzothiophene ND
UD RM 12  East Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
UD RM 12  East Fluorene 6.E-06 6.E-06
UD RM 12  East Indeno(1,2,3-cd)pyrene ND
UD RM 12  East Naphthalene 1.E-03 1.E-03
UD RM 12  East Perylene ND
UD RM 12  East Phenanthrene 4.E-05 4.E-05
UD RM 12  East Pyrene 8.E-05 8.E-05
UD RM 12  East Total Carcinogenic PAHs --
UD RM 12  East Phthalates
UD RM 12  East Bis(2-ethylhexyl) phthalate 2.E-03 2.E-03
UD RM 12  East Dibutyl phthalate ND
UD RM 12  East Semivolatile Organic Compounds
UD RM 12  East Benzoic acid 2.E-04
UD RM 12  East Benzyl alcohol ND
UD RM 12  East Bis(2-chloroethoxy) methane ND
UD RM 12  East Dibenzofuran 4.E-06 4.E-06
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD RM 12  East Hexachlorobenzene 3.E-04 3.E-04
UD RM 12  East Hexachlorobutadiene 1.E-06 1.E-06
UD RM 12  East Nitrobenzene 2.E-02 9.E-02
UD RM 12  East Phenols
UD RM 12  East 4-Nitrophenol ND
UD RM 12  East Phenol ND
UD RM 12  East Polychlorinated Biphenyls
UD RM 12  East Total Aroclors NA
UD RM 12  East Total PCB Congeners --
UD RM 12  East Total PCBs, Adjusted 2.E+00 2.E+00
UD RM 12  East Dioxin/Furan
UD RM 12  East Total Dioxin/Furan TEQ 2.E-01 2.E-01
UD RM 12  East Total PCB TEQ 2.E-01 2.E-01
UD RM 12  East Total TEQ 4.E-01 4.E-01
UD RM 12  East Pesticides
UD RM 12  East Aldrin 9.E-04 9.E-04
UD RM 12  East alpha-Hexachlorocyclohexane ND
UD RM 12  East beta-Hexachlorocyclohexane ND
UD RM 12  East Dieldrin 3.E-03 3.E-03
UD RM 12  East Endrin ND
UD RM 12  East Endrin aldehyde ND
UD RM 12  East Endrin ketone ND
UD RM 12  East gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
UD RM 12  East Heptachlor ND
UD RM 12  East Heptachlor epoxide ND
UD RM 12  East Methoxychlor ND
UD RM 12  East Total Chlordanes 1.E-03 1.E-03
UD RM 12  East Total DDD 1.E-03 1.E-03
UD RM 12  East Total DDE 3.E-03 3.E-03
UD RM 12  East Total DDT 5.E-04 5.E-04
UD RM 12  East Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 1.E-01 7.E-02 1.E-02 4.E-02 1.E-01 1.E-02 2.E-02 2.E+00 1.E-04 4.E-01
UD Study Area Wide Metals
UD Study Area Wide Aluminum 2.E-02 2.E-02
UD Study Area Wide Antimony 9.E-04 9.E-04
UD Study Area Wide Arsenic, inorganic 8.E-02 8.E-02
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD Study Area Wide Cadmium 2.E-02 2.E-02
UD Study Area Wide Chromium 1.E-04
UD Study Area Wide Copper 6.E-02 6.E-02
UD Study Area Wide Lead --
UD Study Area Wide Manganese 1.E-02 1.E-02
UD Study Area Wide Mercury 3.E-02 3.E-02
UD Study Area Wide Nickel 4.E-03 4.E-03
UD Study Area Wide Selenium 6.E-03 6.E-03
UD Study Area Wide Silver 3.E-03 3.E-03
UD Study Area Wide Thallium 4.E-03 4.E-03 4.E-03
UD Study Area Wide Zinc 3.E-02 3.E-02
UD Study Area Wide Butyltins
UD Study Area Wide Butyltin ion 4.E-03 4.E-03
UD Study Area Wide Dibutyltin ion 2.E-02 2.E-02
UD Study Area Wide Tributyltin ion 2.E-02 2.E-02
UD Study Area Wide PAHs
UD Study Area Wide 1-Methylnaphthalene 5.E-06
UD Study Area Wide 2-Methylnaphthalene 2.E-04 2.E-04
UD Study Area Wide Acenaphthene 2.E-05 2.E-05
UD Study Area Wide Acenaphthylene 9.E-06 9.E-06
UD Study Area Wide Anthracene 9.E-06
UD Study Area Wide Benzo(a)anthracene --
UD Study Area Wide Benzo(a)pyrene --
UD Study Area Wide Benzo(b)fluoranthene --
UD Study Area Wide Benzo(e)pyrene 4.E-05 4.E-05
UD Study Area Wide Benzo(g,h,i)perylene 2.E-04 2.E-04
UD Study Area Wide Benzo(k)fluoranthene --
UD Study Area Wide Chrysene --
UD Study Area Wide Dibenzo(a,h)anthracene --
UD Study Area Wide Dibenzothiophene 8.E-06 8.E-06
UD Study Area Wide Fluoranthene 7.E-04 7.E-04 7.E-04 7.E-04
UD Study Area Wide Fluorene 4.E-05 4.E-05
UD Study Area Wide Indeno(1,2,3-cd)pyrene --
UD Study Area Wide Naphthalene 4.E-05 4.E-05
UD Study Area Wide Perylene 5.E-06 5.E-06
UD Study Area Wide Phenanthrene 3.E-04 3.E-04
UD Study Area Wide Pyrene 9.E-04 9.E-04
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD Study Area Wide Total Carcinogenic PAHs --
UD Study Area Wide Phthalates
UD Study Area Wide Bis(2-ethylhexyl) phthalate 6.E-04 6.E-04
UD Study Area Wide Dibutyl phthalate 2.E-04 2.E-04
UD Study Area Wide Semivolatile Organic Compounds
UD Study Area Wide Benzoic acid 2.E-04
UD Study Area Wide Benzyl alcohol 3.E-05 3.E-05
UD Study Area Wide Bis(2-chloroethoxy) methane 9.E-04 9.E-04
UD Study Area Wide Dibenzofuran 1.E-05 1.E-05
UD Study Area Wide Hexachlorobenzene 2.E-04 2.E-04
UD Study Area Wide Hexachlorobutadiene 2.E-06 2.E-06
UD Study Area Wide Nitrobenzene 2.E-02 9.E-02
UD Study Area Wide Phenols
UD Study Area Wide 4-Nitrophenol 4.E-04 4.E-04 4.E-04
UD Study Area Wide Phenol 8.E-05 8.E-05 8.E-05
UD Study Area Wide Polychlorinated Biphenyls
UD Study Area Wide Total Aroclors 1.E+00 1.E+00
UD Study Area Wide Total PCB Congeners --
UD Study Area Wide Total PCBs, Adjusted 3.E+00 3.E+00
UD Study Area Wide Dioxin/Furan
UD Study Area Wide Total Dioxin/Furan TEQ 3.E-01 3.E-01
UD Study Area Wide Total PCB TEQ 5.E-01 5.E-01
UD Study Area Wide Total TEQ 7.E-01 7.E-01
UD Study Area Wide Pesticides
UD Study Area Wide Aldrin 3.E-03 3.E-03
UD Study Area Wide alpha-Hexachlorocyclohexane 3.E-07 3.E-07
UD Study Area Wide beta-Hexachlorocyclohexane 3.E-05 3.E-05
UD Study Area Wide Dieldrin 4.E-03 4.E-03
UD Study Area Wide Endrin 1.E-05 1.E-05
UD Study Area Wide Endrin aldehyde 3.E-05 3.E-05
UD Study Area Wide Endrin ketone 2.E-06 2.E-06
UD Study Area Wide gamma-Hexachlorocyclohexane 5.E-05 5.E-05 5.E-05
UD Study Area Wide Heptachlor 1.E-05 1.E-05
UD Study Area Wide Heptachlor epoxide 3.E-03 3.E-03
UD Study Area Wide Methoxychlor 1.E-06 1.E-06 1.E-06
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

UD Study Area Wide Total Chlordanes 2.E-03 2.E-03
UD Study Area Wide Total DDD 1.E-02 1.E-02
UD Study Area Wide Total DDE 9.E-03 9.E-03
UD Study Area Wide Total DDT 4.E-03 4.E-03
UD Study Area Wide Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 1.E-01 8.E-02 2.E-02 6.E-02 6.E-02 1.E-02 5.E-02 3.E+00 2.E-04 7.E-01 8.E-05 1.E-06
D RM 1 East Metals
D RM 1 East Aluminum 5.E-03 5.E-03
D RM 1 East Arsenic, inorganic 9.E-02 9.E-02
D RM 1 East Cadmium 3.E-02 3.E-02
D RM 1 East Chromium 7.E-05
D RM 1 East Copper 5.E-02 5.E-02
D RM 1 East Lead --
D RM 1 East Manganese 7.E-03 7.E-03
D RM 1 East Mercury 4.E-02 4.E-02
D RM 1 East Nickel 2.E-03 2.E-03
D RM 1 East Selenium 8.E-03 8.E-03
D RM 1 East Silver 1.E-03 1.E-03
D RM 1 East Thallium 8.E-03 8.E-03 8.E-03
D RM 1 East Zinc 2.E-02 2.E-02
D RM 1 East Butyltins
D RM 1 East Butyltin ion 2.E-03 2.E-03
D RM 1 East PAHs
D RM 1 East 1-Methylnaphthalene ND
D RM 1 East 2-Methylnaphthalene 6.E-05 6.E-05
D RM 1 East Acenaphthene 3.E-06 3.E-06
D RM 1 East Acenaphthylene ND
D RM 1 East Anthracene 2.E-06
D RM 1 East Benzo(a)anthracene --
D RM 1 East Benzo(a)pyrene --
D RM 1 East Benzo(b)fluoranthene --
D RM 1 East Benzo(e)pyrene 2.E-05 2.E-05
D RM 1 East Benzo(g,h,i)perylene ND
D RM 1 East Chrysene --
D RM 1 East Dibenzothiophene ND
D RM 1 East Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 55 of 65



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 1 East Fluorene 1.E-05 1.E-05
D RM 1 East Indeno(1,2,3-cd)pyrene ND
D RM 1 East Perylene ND
D RM 1 East Phenanthrene 7.E-05 7.E-05
D RM 1 East Pyrene 2.E-04 2.E-04
D RM 1 East Total Carcinogenic PAHs --
D RM 1 East Semivolatile Organic Compounds
D RM 1 East Benzoic acid 2.E-04
D RM 1 East Dibenzofuran 4.E-06 4.E-06
D RM 1 East Hexachlorobenzene 2.E-04 2.E-04
D RM 1 East Hexachlorobutadiene ND
D RM 1 East Nitrobenzene 4.E-02 1.E-01
D RM 1 East Phenols
D RM 1 East 2-Methylphenol ND
D RM 1 East Polychlorinated Biphenyls
D RM 1 East Total PCB Congeners --
D RM 1 East Total PCBs, Adjusted 1.E+00 1.E+00
D RM 1 East Dioxin/Furan
D RM 1 East Total Dioxin/Furan TEQ 7.E-02 7.E-02
D RM 1 East Total PCB TEQ 3.E-01 3.E-01
D RM 1 East Total TEQ 4.E-01 4.E-01
D RM 1 East Pesticides
D RM 1 East Aldrin 2.E-03 2.E-03
D RM 1 East Dieldrin 3.E-03 3.E-03
D RM 1 East gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
D RM 1 East Heptachlor epoxide 9.E-04 9.E-04
D RM 1 East Total Chlordanes 1.E-03 1.E-03
D RM 1 East Total DDD 4.E-03 4.E-03
D RM 1 East Total DDE 7.E-03 7.E-03
D RM 1 East Total DDT 7.E-04 7.E-04
D RM 1 East Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 2.E-01 9.E-02 3.E-02 5.E-02 5.E-02 1.E-02 3.E-02 1.E+00 6.E-05 4.E-01
D RM 2 West Metals
D RM 2 West Aluminum 6.E-03 6.E-03
D RM 2 West Arsenic, inorganic 1.E-01 1.E-01
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 2 West Cadmium 2.E-02 2.E-02
D RM 2 West Chromium 9.E-05
D RM 2 West Copper 6.E-02 6.E-02
D RM 2 West Lead --
D RM 2 West Manganese 8.E-03 8.E-03
D RM 2 West Mercury 6.E-02 6.E-02
D RM 2 West Nickel 2.E-03 2.E-03
D RM 2 West Selenium 8.E-03 8.E-03
D RM 2 West Silver 1.E-03 1.E-03
D RM 2 West Thallium 1.E-02 1.E-02 1.E-02
D RM 2 West Zinc 2.E-02 2.E-02
D RM 2 West Butyltins
D RM 2 West Butyltin ion ND
D RM 2 West PAHs
D RM 2 West 1-Methylnaphthalene 4.E-06
D RM 2 West 2-Methylnaphthalene 1.E-04 1.E-04
D RM 2 West Acenaphthene 2.E-05 2.E-05
D RM 2 West Acenaphthylene 3.E-06 3.E-06
D RM 2 West Anthracene 4.E-06
D RM 2 West Benzo(a)anthracene --
D RM 2 West Benzo(a)pyrene ND
D RM 2 West Benzo(b)fluoranthene --
D RM 2 West Benzo(e)pyrene 4.E-05 4.E-05
D RM 2 West Benzo(g,h,i)perylene 7.E-06 7.E-06
D RM 2 West Chrysene --
D RM 2 West Dibenzothiophene 1.E-05 1.E-05
D RM 2 West Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
D RM 2 West Fluorene 3.E-05 3.E-05
D RM 2 West Indeno(1,2,3-cd)pyrene --
D RM 2 West Perylene 8.E-06 8.E-06
D RM 2 West Phenanthrene 2.E-04 2.E-04
D RM 2 West Pyrene 6.E-04 6.E-04
D RM 2 West Total Carcinogenic PAHs --
D RM 2 West Semivolatile Organic Compounds
D RM 2 West Benzoic acid 2.E-04
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 2 West Dibenzofuran 8.E-06 8.E-06
D RM 2 West Hexachlorobenzene 2.E-04 2.E-04
D RM 2 West Hexachlorobutadiene 3.E-06 3.E-06
D RM 2 West Nitrobenzene 8.E-03 3.E-02
D RM 2 West Phenols
D RM 2 West 2-Methylphenol 5.E-05 5.E-05 5.E-05
D RM 2 West Polychlorinated Biphenyls
D RM 2 West Total PCB Congeners --
D RM 2 West Total PCBs, Adjusted 1.E+00 1.E+00
D RM 2 West Dioxin/Furan
D RM 2 West Total Dioxin/Furan TEQ 1.E-01 1.E-01
D RM 2 West Total PCB TEQ 2.E-01 2.E-01
D RM 2 West Total TEQ 3.E-01 3.E-01
D RM 2 West Pesticides
D RM 2 West Aldrin 2.E-03 2.E-03
D RM 2 West Dieldrin 3.E-03 3.E-03
D RM 2 West gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
D RM 2 West Heptachlor epoxide 9.E-04 9.E-04
D RM 2 West Total Chlordanes 2.E-03 2.E-03
D RM 2 West Total DDD 6.E-03 6.E-03
D RM 2 West Total DDE 8.E-03 8.E-03
D RM 2 West Total DDT 9.E-04 9.E-04
D RM 2 West Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 6.E-02 1.E-01 2.E-02 6.E-02 7.E-02 1.E-02 3.E-02 1.E+00 1.E-04 3.E-01 5.E-05
D RM 10 West Metals
D RM 10 West Aluminum 1.E-02 1.E-02
D RM 10 West Arsenic, inorganic 7.E-02 7.E-02
D RM 10 West Cadmium 1.E-02 1.E-02
D RM 10 West Chromium 9.E-05
D RM 10 West Copper 4.E-02 4.E-02
D RM 10 West Lead --
D RM 10 West Manganese 9.E-03 9.E-03
D RM 10 West Mercury NA
D RM 10 West Nickel 3.E-03 3.E-03
D RM 10 West Selenium 9.E-03 9.E-03
D RM 10 West Silver 3.E-03 3.E-03
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 10 West Thallium 4.E-03 4.E-03 4.E-03
D RM 10 West Zinc 2.E-02 2.E-02
D RM 10 West Butyltins
D RM 10 West Butyltin ion NA
D RM 10 West PAHs
D RM 10 West 1-Methylnaphthalene 3.E-06
D RM 10 West 2-Methylnaphthalene 8.E-05 8.E-05
D RM 10 West Acenaphthene 2.E-06 2.E-06
D RM 10 West Acenaphthylene 7.E-07 7.E-07
D RM 10 West Anthracene 1.E-06
D RM 10 West Benzo(a)anthracene --
D RM 10 West Benzo(a)pyrene ND
D RM 10 West Benzo(b)fluoranthene ND
D RM 10 West Benzo(e)pyrene 1.E-05 1.E-05
D RM 10 West Benzo(g,h,i)perylene ND
D RM 10 West Chrysene --
D RM 10 West Dibenzothiophene 2.E-06 2.E-06
D RM 10 West Fluoranthene 5.E-05 5.E-05 5.E-05 5.E-05
D RM 10 West Fluorene 5.E-06 5.E-06
D RM 10 West Indeno(1,2,3-cd)pyrene ND
D RM 10 West Perylene ND
D RM 10 West Phenanthrene 4.E-05 4.E-05
D RM 10 West Pyrene 6.E-05 6.E-05
D RM 10 West Total Carcinogenic PAHs --
D RM 10 West Semivolatile Organic Compounds
D RM 10 West Benzoic acid NA
D RM 10 West Dibenzofuran 4.E-06 4.E-06
D RM 10 West Hexachlorobenzene 2.E-04 2.E-04
D RM 10 West Hexachlorobutadiene ND
D RM 10 West Nitrobenzene NA
D RM 10 West Phenols
D RM 10 West 2-Methylphenol NA
D RM 10 West Polychlorinated Biphenyls
D RM 10 West Total PCB Congeners --
D RM 10 West Total PCBs, Adjusted 2.E+00 2.E+00
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 10 West Dioxin/Furan
D RM 10 West Total Dioxin/Furan TEQ 8.E-02 8.E-02
D RM 10 West Total PCB TEQ 2.E-01 2.E-01
D RM 10 West Total TEQ 3.E-01 3.E-01
D RM 10 West Pesticides
D RM 10 West Aldrin 1.E-03 1.E-03
D RM 10 West Dieldrin 3.E-03 3.E-03
D RM 10 West gamma-Hexachlorocyclohexane 3.E-05 3.E-05 3.E-05
D RM 10 West Heptachlor epoxide 7.E-04 7.E-04
D RM 10 West Total Chlordanes 1.E-03 1.E-03
D RM 10 West Total DDD 1.E-03 1.E-03
D RM 10 West Total DDE 4.E-03 4.E-03
D RM 10 West Total DDT 4.E-04 4.E-04
D RM 10 West Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 3.E-02 7.E-02 1.E-02 4.E-02 2.E-02 1.E-02 2.E-02 2.E+00 8.E-05 3.E-01
D RM 11 East Metals
D RM 11 East Aluminum 8.E-03 8.E-03
D RM 11 East Arsenic, inorganic 7.E-02 7.E-02
D RM 11 East Cadmium 3.E-02 3.E-02
D RM 11 East Chromium 7.E-05
D RM 11 East Copper 5.E-02 5.E-02
D RM 11 East Lead --
D RM 11 East Manganese 8.E-03 8.E-03
D RM 11 East Mercury 5.E-02 5.E-02
D RM 11 East Nickel 3.E-03 3.E-03
D RM 11 East Selenium 6.E-03 6.E-03
D RM 11 East Silver 3.E-03 3.E-03
D RM 11 East Thallium 2.E-03 2.E-03 2.E-03
D RM 11 East Zinc 2.E-02 2.E-02
D RM 11 East Butyltins
D RM 11 East Butyltin ion 1.E-03 1.E-03
D RM 11 East PAHs
D RM 11 East 1-Methylnaphthalene ND
D RM 11 East 2-Methylnaphthalene ND
D RM 11 East Acenaphthene 2.E-06 2.E-06
D RM 11 East Acenaphthylene ND
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 11 East Anthracene 1.E-06
D RM 11 East Benzo(a)anthracene --
D RM 11 East Benzo(a)pyrene --
D RM 11 East Benzo(b)fluoranthene --
D RM 11 East Benzo(e)pyrene 1.E-05 1.E-05
D RM 11 East Benzo(g,h,i)perylene ND
D RM 11 East Chrysene --
D RM 11 East Dibenzothiophene 2.E-06 2.E-06
D RM 11 East Fluoranthene 6.E-05 6.E-05 6.E-05 6.E-05
D RM 11 East Fluorene 5.E-06 5.E-06
D RM 11 East Indeno(1,2,3-cd)pyrene ND
D RM 11 East Perylene ND
D RM 11 East Phenanthrene 4.E-05 4.E-05
D RM 11 East Pyrene 6.E-05 6.E-05
D RM 11 East Total Carcinogenic PAHs --
D RM 11 East Semivolatile Organic Compounds
D RM 11 East Benzoic acid 1.E-04
D RM 11 East Dibenzofuran 3.E-06 3.E-06
D RM 11 East Hexachlorobenzene 1.E-04 1.E-04
D RM 11 East Hexachlorobutadiene ND
D RM 11 East Nitrobenzene 1.E-02 4.E-02
D RM 11 East Phenols
D RM 11 East 2-Methylphenol ND
D RM 11 East Polychlorinated Biphenyls
D RM 11 East Total PCB Congeners --
D RM 11 East Total PCBs, Adjusted 6.E+00 6.E+00
D RM 11 East Dioxin/Furan
D RM 11 East Total Dioxin/Furan TEQ 5.E-02 5.E-02
D RM 11 East Total PCB TEQ 2.E-01 2.E-01
D RM 11 East Total TEQ 2.E-01 2.E-01
D RM 11 East Pesticides
D RM 11 East Aldrin ND
D RM 11 East Dieldrin 2.E-03 2.E-03
D RM 11 East gamma-Hexachlorocyclohexane ND
D RM 11 East Heptachlor epoxide 5.E-04 5.E-04

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 61 of 65



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 11 East Total Chlordanes 7.E-04 7.E-04
D RM 11 East Total DDD 7.E-04 7.E-04
D RM 11 East Total DDE 2.E-03 2.E-03
D RM 11 East Total DDT 3.E-04 3.E-04
D RM 11 East Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 6.E-02 7.E-02 3.E-02 5.E-02 7.E-02 9.E-03 9.E-03 6.E+00 2.E-01
D RM 12 East Metals
D RM 12 East Aluminum 2.E-02 2.E-02
D RM 12 East Arsenic, inorganic 7.E-02 7.E-02
D RM 12 East Cadmium 1.E-02 1.E-02
D RM 12 East Chromium 9.E-05
D RM 12 East Copper 5.E-02 5.E-02
D RM 12 East Lead --
D RM 12 East Manganese 9.E-03 9.E-03
D RM 12 East Mercury 6.E-02 6.E-02
D RM 12 East Nickel 2.E-03 2.E-03
D RM 12 East Selenium 6.E-03 6.E-03
D RM 12 East Silver 4.E-03 4.E-03
D RM 12 East Thallium 4.E-03 4.E-03 4.E-03
D RM 12 East Zinc 2.E-02 2.E-02
D RM 12 East Butyltins
D RM 12 East Butyltin ion ND
D RM 12 East PAHs
D RM 12 East 1-Methylnaphthalene ND
D RM 12 East 2-Methylnaphthalene ND
D RM 12 East Acenaphthene ND
D RM 12 East Acenaphthylene 1.E-06 1.E-06
D RM 12 East Anthracene 1.E-06
D RM 12 East Benzo(a)anthracene --
D RM 12 East Benzo(a)pyrene --
D RM 12 East Benzo(b)fluoranthene ND
D RM 12 East Benzo(e)pyrene 1.E-05 1.E-05
D RM 12 East Benzo(g,h,i)perylene ND
D RM 12 East Chrysene --
D RM 12 East Dibenzothiophene ND
D RM 12 East Fluoranthene 4.E-05 4.E-05 4.E-05 4.E-05
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion
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Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D RM 12 East Fluorene 4.E-06 4.E-06
D RM 12 East Indeno(1,2,3-cd)pyrene ND
D RM 12 East Perylene ND
D RM 12 East Phenanthrene 2.E-05 2.E-05
D RM 12 East Pyrene 5.E-05 5.E-05
D RM 12 East Total Carcinogenic PAHs --
D RM 12 East Semivolatile Organic Compounds
D RM 12 East Benzoic acid 2.E-04
D RM 12 East Dibenzofuran 3.E-06 3.E-06
D RM 12 East Hexachlorobenzene 2.E-04 2.E-04
D RM 12 East Hexachlorobutadiene ND
D RM 12 East Nitrobenzene 1.E-02 5.E-02
D RM 12 East Phenols
D RM 12 East 2-Methylphenol ND
D RM 12 East Polychlorinated Biphenyls
D RM 12 East Total PCB Congeners --
D RM 12 East Total PCBs, Adjusted 1.E+00 1.E+00
D RM 12 East Dioxin/Furan
D RM 12 East Total Dioxin/Furan TEQ 7.E-02 7.E-02
D RM 12 East Total PCB TEQ 1.E-01 1.E-01
D RM 12 East Total TEQ 2.E-01 2.E-01
D RM 12 East Pesticides
D RM 12 East Aldrin ND
D RM 12 East Dieldrin 2.E-03 2.E-03
D RM 12 East gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
D RM 12 East Heptachlor epoxide 7.E-04 7.E-04
D RM 12 East Total Chlordanes 1.E-03 1.E-03
D RM 12 East Total DDD 8.E-04 8.E-04
D RM 12 East Total DDE 2.E-03 2.E-03
D RM 12 East Total DDT 4.E-04 4.E-04
D RM 12 East Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 7.E-02 7.E-02 2.E-02 5.E-02 8.E-02 9.E-03 1.E-02 1.E+00 2.E-01
D Study Area Wide Metals
D Study Area Wide Aluminum 9.E-03 9.E-03
D Study Area Wide Arsenic, inorganic 8.E-02 8.E-02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 63 of 65



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D Study Area Wide Cadmium 2.E-02 2.E-02
D Study Area Wide Chromium 8.E-05
D Study Area Wide Copper 5.E-02 5.E-02
D Study Area Wide Lead --
D Study Area Wide Manganese 8.E-03 8.E-03
D Study Area Wide Mercury 5.E-02 5.E-02
D Study Area Wide Nickel 2.E-03 2.E-03
D Study Area Wide Selenium 8.E-03 8.E-03
D Study Area Wide Silver 2.E-03 2.E-03
D Study Area Wide Thallium 6.E-03 6.E-03 6.E-03
D Study Area Wide Zinc 2.E-02 2.E-02
D Study Area Wide Butyltins
D Study Area Wide Butyltin ion 1.E-03 1.E-03
D Study Area Wide PAHs
D Study Area Wide 1-Methylnaphthalene 3.E-06
D Study Area Wide 2-Methylnaphthalene 7.E-05 7.E-05
D Study Area Wide Acenaphthene 8.E-06 8.E-06
D Study Area Wide Acenaphthylene 1.E-06 1.E-06
D Study Area Wide Anthracene 2.E-06
D Study Area Wide Benzo(a)anthracene --
D Study Area Wide Benzo(a)pyrene --
D Study Area Wide Benzo(b)fluoranthene --
D Study Area Wide Benzo(e)pyrene 2.E-05 2.E-05
D Study Area Wide Benzo(g,h,i)perylene 4.E-06 4.E-06
D Study Area Wide Chrysene --
D Study Area Wide Dibenzothiophene 6.E-06 6.E-06
D Study Area Wide Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
D Study Area Wide Fluorene 1.E-05 1.E-05
D Study Area Wide Indeno(1,2,3-cd)pyrene --
D Study Area Wide Perylene 3.E-06 3.E-06
D Study Area Wide Phenanthrene 1.E-04 1.E-04
D Study Area Wide Pyrene 2.E-04 2.E-04
D Study Area Wide Total Carcinogenic PAHs --
D Study Area Wide Semivolatile Organic Compounds
D Study Area Wide Benzoic acid 2.E-04
D Study Area Wide Dibenzofuran 5.E-06 5.E-06
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TABLE 5-175.
Calculation of Endpoint-Specific Hazard Indices - Adult, Clam Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Scenario Timeframe:  Current/Future Medium: Tissue
Receptor Population: Fisher Exposure Medium:  Clam Tissue (Whole Body, without shell, Depurated and Undepurated)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

D Study Area Wide Hexachlorobenzene 2.E-04 2.E-04
D Study Area Wide Hexachlorobutadiene 2.E-06 2.E-06
D Study Area Wide Nitrobenzene 9.E-03 4.E-02
D Study Area Wide Phenols
D Study Area Wide 2-Methylphenol 4.E-05 4.E-05 4.E-05
D Study Area Wide Polychlorinated Biphenyls
D Study Area Wide Total PCB Congeners --
D Study Area Wide Total PCBs, Adjusted 3.E+00 3.E+00
D Study Area Wide Dioxin/Furan
D Study Area Wide Total Dioxin/Furan TEQ 8.E-02 8.E-02
D Study Area Wide Total PCB TEQ 2.E-01 2.E-01
D Study Area Wide Total TEQ 3.E-01 3.E-01
D Study Area Wide Pesticides
D Study Area Wide Aldrin 1.E-03 1.E-03
D Study Area Wide Dieldrin 3.E-03 3.E-03
D Study Area Wide gamma-Hexachlorocyclohexane 2.E-05 2.E-05 2.E-05
D Study Area Wide Heptachlor epoxide 7.E-04 7.E-04
D Study Area Wide Total Chlordanes 1.E-03 1.E-03
D Study Area Wide Total DDD 3.E-03 3.E-03
D Study Area Wide Total DDE 5.E-03 5.E-03
D Study Area Wide Total DDT 5.E-04 5.E-04
D Study Area Wide Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 6.E-02 9.E-02 2.E-02 5.E-02 7.E-02 1.E-02 2.E-02 3.E+00 7.E-05 3.E-01 4.E-05

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data when available. When congener data not available, PCB Aroclor data were used in sums.

Abbreviations:
-- = Not applicable.
D = Depurated clam. PAHs = Polynuclear Aromatic Hydrocarbons.
DDD = Dichlorodiphenyldichloroethane. PCB = Polychlorinated Biphenyls.
DDE = Dichlorodiphenyldichloroethylene. RM = River mile.
DDT = Dichlorodiphenyltrichloroethane. TEQ = Toxic Equivalents.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. UD = Undepurated clam.
ND = Not Detected in given exposure area.
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Body Without Shell RM 1, Station: CR01EA Metals
RM 1, Station: CR01EA Aluminum 5.0E+01 mg/kg -- 5.5E-03 -- 1.0E-03 -- 1.0E+00 1.3E-02 1.E-02 2.4E-03 2.E-03
RM 1, Station: CR01EA Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM 1, Station: CR01EA Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.7E-06 6.E-06 6.9E-07 1.E-06 3.0E-04 8.7E-06 3.E-02 1.6E-06 5.E-03
RM 1, Station: CR01EA Cadmium 2.4E-02 mg/kg -- 2.6E-06 -- 4.8E-07 -- 1.0E-03 6.2E-06 6.E-03 1.1E-06 1.E-03
RM 1, Station: CR01EA Chromiumc 2.0E-01 mg/kg -- 2.2E-05 -- 4.0E-06 -- 1.5E+00 5.1E-05 3.E-05 9.4E-06 6.E-06
RM 1, Station: CR01EA Copper 1.6E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 4.0E-02 4.0E-03 1.E-01 7.3E-04 2.E-02
RM 1, Station: CR01EA Lead 4.7E-02 mg/kg NL 5.2E-06 -- 9.5E-07 -- NL 1.2E-05 -- 2.2E-06 --
RM 1, Station: CR01EA Manganese 2.5E+01 mg/kg -- 2.7E-03 -- 5.0E-04 -- 1.4E-01 6.4E-03 5.E-02 1.2E-03 8.E-03
RM 1, Station: CR01EA Mercury 1.9E-02 mg/kg -- 2.1E-06 -- 3.8E-07 -- 1.0E-04 4.9E-06 5.E-02 8.9E-07 9.E-03
RM 1, Station: CR01EA Nickel 2.4E-01 mg/kg -- 2.6E-05 -- 4.8E-06 -- 2.0E-02 6.1E-05 3.E-03 1.1E-05 6.E-04
RM 1, Station: CR01EA Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 1, Station: CR01EA Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 1, Station: CR01EA Thallium 7.0E-03 mg/kg -- 7.7E-07 -- 1.4E-07 -- 6.6E-05 1.8E-06 3.E-02 3.3E-07 5.E-03
RM 1, Station: CR01EA Zinc 1.5E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 3.0E-01 3.9E-03 1.E-02 7.2E-04 2.E-03
RM 1, Station: CR01EA Butyltins
RM 1, Station: CR01EA Butyltin ion 2.8E-01 ug/kg -- 3.1E-08 -- 5.7E-09 -- 3.0E-04 7.2E-08 2.E-04 1.3E-08 4.E-05
RM 1, Station: CR01EA Dibutyltin ion 9.2E-01 ug/kg -- 1.0E-07 -- 1.9E-08 -- 3.0E-04 2.4E-07 8.E-04 4.3E-08 1.E-04
RM 1, Station: CR01EA Tributyltin ion 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-04 3.3E-07 1.E-03 6.1E-08 2.E-04
RM 1, Station: CR01EA Polynuclear Aromatic Hydrocarbons
RM 1, Station: CR01EA 2-Methylnaphthalene 5.0E-01 ug/kg -- 5.5E-08 -- 1.0E-08 -- 4.0E-03 1.3E-07 3.E-05 2.4E-08 6.E-06
RM 1, Station: CR01EA Acenaphthene 9.4E-01 ug/kg -- 1.0E-07 -- 1.9E-08 -- 6.0E-02 2.4E-07 4.E-06 4.4E-08 7.E-07
RM 1, Station: CR01EA Acenaphthylene 1.4E-01 ug/kg -- 1.5E-08 -- 2.8E-09 -- 6.0E-02 3.6E-08 6.E-07 6.6E-09 1.E-07
RM 1, Station: CR01EA Anthracene 2.9E-01 ug/kg -- 3.2E-08 -- 5.9E-09 -- 3.0E-01 7.5E-08 2.E-07 1.4E-08 5.E-08
RM 1, Station: CR01EA Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01EA Benzo(a)pyrene 3.2E-01 ug/kg 7.3E+00 3.5E-08 3.E-07 6.5E-09 5.E-08 -- 8.2E-08 -- 1.5E-08 --
RM 1, Station: CR01EA Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01EA Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01EA Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01EA Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01EA Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01EA Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 1, Station: CR01EA Fluorene 6.7E-01 ug/kg -- 7.4E-08 -- 1.4E-08 -- 4.0E-02 1.7E-07 4.E-06 3.2E-08 8.E-07
RM 1, Station: CR01EA Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01EA Naphthalene 6.4E-01 ug/kg -- 7.1E-08 -- 1.3E-08 -- 2.0E-02 1.6E-07 8.E-06 3.0E-08 2.E-06
RM 1, Station: CR01EA Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01EA Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01EA Total Carcinogenic PAHsd -- ug/kg -- -- 3.E-07 -- 5.E-08 -- -- -- -- --
RM 1, Station: CR01EA Phthalates 
RM 1, Station: CR01EA Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM 1, Station: CR01EA Semi-Volatile Organic Compounds
RM 1, Station: CR01EA Dibenzofuran 3.8E-01 ug/kg -- 4.2E-08 -- 7.7E-09 -- 4.0E-02 9.8E-08 2.E-06 1.8E-08 4.E-07

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM 1, Station: CR01EA Hexachlorobenzene 3.6E-02 ug/kg 1.6E+00 3.9E-09 6.E-09 7.2E-10 1.E-09 8.0E-04 9.2E-09 1.E-05 1.7E-09 2.E-06
RM 1, Station: CR01EA Hexachlorobutadiene 2.1E-03 ug/kg 7.8E-02 2.3E-10 2.E-11 4.2E-11 3.E-12 1.0E-03 5.4E-10 5.E-07 9.9E-11 1.E-07
RM 1, Station: CR01EA Phenols
RM 1, Station: CR01EA 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 1, Station: CR01EA Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01EA Phenol 5.0E+01 ug/kg -- 5.5E-06 -- 1.0E-06 -- 3.0E-01 1.3E-05 4.E-05 2.4E-06 8.E-06
RM 1, Station: CR01EA Polychlorinated Biphenyls
RM 1, Station: CR01EA Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM 1, Station: CR01EA Total PCB Congeners 7.2E+03 pg/g NA 7.9E-07 -- 1.4E-07 -- NA 1.8E-06 -- 3.4E-07 --
RM 1, Station: CR01EA Total PCBs, Adjustede 6.2E+03 pg/g 2.0E+00 6.8E-07 1.E-06 1.3E-07 3.E-07 2.0E-05 1.6E-06 8.E-02 2.9E-07 1.E-02
RM 1, Station: CR01EA Dioxin/Furans
RM 1, Station: CR01EA Total Dioxin/Furan TEQ 2.5E-01 pg/g 1.3E+05 2.7E-11 4.E-06 5.0E-12 7.E-07 1.0E-09 6.4E-11 6.E-02 1.2E-11 1.E-02
RM 1, Station: CR01EA Total PCB TEQ 3.1E-01 pg/g 1.3E+05 3.4E-11 4.E-06 6.3E-12 8.E-07 1.0E-09 8.0E-11 8.E-02 1.5E-11 1.E-02
RM 1, Station: CR01EA Total TEQ -- pg/g -- -- 8.E-06 -- 1.E-06 -- -- 1.E-01 -- 3.E-02
RM 1, Station: CR01EA Pesticides
RM 1, Station: CR01EA Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM 1, Station: CR01EA alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM 1, Station: CR01EA Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM 1, Station: CR01EA Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM 1, Station: CR01EA Heptachlor epoxide 8.4E-04 ug/kg 9.1E+00 9.3E-11 8.E-10 1.7E-11 2.E-10 1.3E-05 2.2E-10 2.E-05 4.0E-11 3.E-06
RM 1, Station: CR01EA Total DDD 1.7E-01 ug/kg 2.4E-01 1.9E-08 5.E-09 3.5E-09 8.E-10 5.0E-04 4.4E-08 9.E-05 8.1E-09 2.E-05
RM 1, Station: CR01EA Total DDE 3.0E+00 ug/kg 3.4E-01 3.3E-07 1.E-07 6.1E-08 2.E-08 5.0E-04 7.7E-07 2.E-03 1.4E-07 3.E-04
RM 1, Station: CR01EA Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM 1, Station: CR01EA Total Chlordane 2.1E-01 ug/kg 3.5E-01 2.3E-08 8.E-09 4.2E-09 1.E-09 5.0E-04 5.4E-08 1.E-04 9.8E-09 2.E-05
RM 1, Station: CR01EA Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Totalf 2.E-05 3.E-06
Body Without Shell RM 1, Station: CR01W Metals

RM 1, Station: CR01W Aluminum 8.0E+01 mg/kg -- 8.9E-03 -- 1.6E-03 -- 1.0E+00 2.1E-02 2.E-02 3.8E-03 4.E-03
RM 1, Station: CR01W Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM 1, Station: CR01W Arsenic, inorganic 4.0E-02 mg/kg 1.5E+00 4.4E-06 7.E-06 8.1E-07 1.E-06 3.0E-04 1.0E-05 3.E-02 1.9E-06 6.E-03
RM 1, Station: CR01W Cadmium 1.8E-02 mg/kg -- 1.9E-06 -- 3.5E-07 -- 1.0E-03 4.5E-06 5.E-03 8.3E-07 8.E-04
RM 1, Station: CR01W Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM 1, Station: CR01W Copper 1.4E+01 mg/kg -- 1.6E-03 -- 2.9E-04 -- 4.0E-02 3.7E-03 9.E-02 6.7E-04 2.E-02
RM 1, Station: CR01W Lead 4.6E-02 mg/kg NL 5.0E-06 -- 9.2E-07 -- NL 1.2E-05 -- 2.1E-06 --
RM 1, Station: CR01W Manganese 3.1E+01 mg/kg -- 3.4E-03 -- 6.3E-04 -- 1.4E-01 8.0E-03 6.E-02 1.5E-03 1.E-02
RM 1, Station: CR01W Mercury 2.1E-02 mg/kg -- 2.3E-06 -- 4.2E-07 -- 1.0E-04 5.4E-06 5.E-02 9.9E-07 1.E-02
RM 1, Station: CR01W Nickel 3.4E-01 mg/kg -- 3.8E-05 -- 6.9E-06 -- 2.0E-02 8.8E-05 4.E-03 1.6E-05 8.E-04
RM 1, Station: CR01W Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 1, Station: CR01W Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 1, Station: CR01W Thallium 5.4E-03 mg/kg -- 6.0E-07 -- 1.1E-07 -- 6.6E-05 1.4E-06 2.E-02 2.5E-07 4.E-03
RM 1, Station: CR01W Zinc 1.6E+01 mg/kg -- 1.8E-03 -- 3.2E-04 -- 3.0E-01 4.1E-03 1.E-02 7.5E-04 2.E-03
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM 1, Station: CR01W Butyltins
RM 1, Station: CR01W Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM 1, Station: CR01W Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM 1, Station: CR01W Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM 1, Station: CR01W Polynuclear Aromatic Hydrocarbons
RM 1, Station: CR01W 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM 1, Station: CR01W Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM 1, Station: CR01W Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM 1, Station: CR01W Anthracene 9.5E-02 ug/kg -- 1.0E-08 -- 1.9E-09 -- 3.0E-01 2.4E-08 8.E-08 4.5E-09 1.E-08
RM 1, Station: CR01W Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01W Benzo(a)pyrene 1.2E-01 ug/kg 7.3E+00 1.3E-08 1.E-07 2.4E-09 2.E-08 -- 3.1E-08 -- 5.7E-09 --
RM 1, Station: CR01W Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01W Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01W Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01W Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01W Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01W Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 1, Station: CR01W Fluorene 1.6E-01 ug/kg -- 1.8E-08 -- 3.2E-09 -- 4.0E-02 4.1E-08 1.E-06 7.5E-09 2.E-07
RM 1, Station: CR01W Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01W Naphthalene 6.1E-01 ug/kg -- 6.7E-08 -- 1.2E-08 -- 2.0E-02 1.6E-07 8.E-06 2.9E-08 1.E-06
RM 1, Station: CR01W Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01W Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01W Total Carcinogenic PAHs -- ug/kg -- -- 1.E-07 -- 2.E-08 -- -- -- -- --
RM 1, Station: CR01W Phthalates 
RM 1, Station: CR01W Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM 1, Station: CR01W Semi-Volatile Organic Compounds
RM 1, Station: CR01W Dibenzofuran 1.5E-01 ug/kg -- 1.7E-08 -- 3.0E-09 -- 4.0E-02 3.9E-08 1.E-06 7.1E-09 2.E-07
RM 1, Station: CR01W Hexachlorobenzene 4.9E-02 ug/kg 1.6E+00 5.4E-09 9.E-09 9.9E-10 2.E-09 8.0E-04 1.3E-08 2.E-05 2.3E-09 3.E-06
RM 1, Station: CR01W Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM 1, Station: CR01W Phenols
RM 1, Station: CR01W 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 1, Station: CR01W Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01W Phenol 7.4E+01 ug/kg -- 8.2E-06 -- 1.5E-06 -- 3.0E-01 1.9E-05 6.E-05 3.5E-06 1.E-05
RM 1, Station: CR01W Polychlorinated Biphenyls
RM 1, Station: CR01W Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM 1, Station: CR01W Total PCB Congeners 7.1E+03 pg/g NA 7.9E-07 -- 1.4E-07 -- NA 1.8E-06 -- 3.4E-07 --
RM 1, Station: CR01W Total PCBs, Adjusted 6.1E+03 pg/g 2.0E+00 6.7E-07 1.E-06 1.2E-07 2.E-07 2.0E-05 1.6E-06 8.E-02 2.9E-07 1.E-02
RM 1, Station: CR01W Dioxin/Furans
RM 1, Station: CR01W Total Dioxin/Furan TEQ 3.3E-01 pg/g 1.3E+05 3.6E-11 5.E-06 6.6E-12 9.E-07 1.0E-09 8.4E-11 8.E-02 1.5E-11 2.E-02
RM 1, Station: CR01W Total PCB TEQ 1.8E-01 pg/g 1.3E+05 2.0E-11 3.E-06 3.7E-12 5.E-07 1.0E-09 4.7E-11 5.E-02 8.6E-12 9.E-03
RM 1, Station: CR01W Total TEQ -- pg/g -- -- 7.E-06 -- 1.E-06 -- -- 1.E-01 -- 2.E-02
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM 1, Station: CR01W Pesticides
RM 1, Station: CR01W Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM 1, Station: CR01W alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM 1, Station: CR01W Dieldrin 1.3E-02 ug/kg 1.6E+01 1.5E-09 2.E-08 2.7E-10 4.E-09 5.0E-05 3.4E-09 7.E-05 6.3E-10 1.E-05
RM 1, Station: CR01W Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM 1, Station: CR01W Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM 1, Station: CR01W Total DDD 1.8E-01 ug/kg 2.4E-01 2.0E-08 5.E-09 3.6E-09 9.E-10 5.0E-04 4.6E-08 9.E-05 8.4E-09 2.E-05
RM 1, Station: CR01W Total DDE 2.4E+00 ug/kg 3.4E-01 2.7E-07 9.E-08 4.9E-08 2.E-08 5.0E-04 6.3E-07 1.E-03 1.2E-07 2.E-04
RM 1, Station: CR01W Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM 1, Station: CR01W Total Chlordane 2.1E-01 ug/kg 3.5E-01 2.3E-08 8.E-09 4.3E-09 1.E-09 5.0E-04 5.5E-08 1.E-04 1.0E-08 2.E-05
RM 1, Station: CR01W Total Endosulfan 1.4E-01 ug/kg -- 1.5E-08 -- 2.8E-09 -- 6.0E-03 3.6E-08 6.E-06 6.6E-09 1.E-06

Exposure Point Total 2.E-05 3.E-06
Body Without Shell RM 2, Station: 02R001 Metals

RM 2, Station: 02R001 Aluminum 1.0E+02 mg/kg -- 1.1E-02 -- 2.0E-03 -- 1.0E+00 2.6E-02 3.E-02 4.8E-03 5.E-03
RM 2, Station: 02R001 Antimony 7.0E-03 mg/kg -- 7.7E-07 -- 1.4E-07 -- 4.0E-04 1.8E-06 5.E-03 3.3E-07 8.E-04
RM 2, Station: 02R001 Arsenic, inorganic 3.7E-02 mg/kg 1.5E+00 4.1E-06 6.E-06 7.5E-07 1.E-06 3.0E-04 9.5E-06 3.E-02 1.7E-06 6.E-03
RM 2, Station: 02R001 Cadmium 2.8E-02 mg/kg -- 3.1E-06 -- 5.7E-07 -- 1.0E-03 7.2E-06 7.E-03 1.3E-06 1.E-03
RM 2, Station: 02R001 Chromium 9.0E-01 mg/kg -- 9.9E-05 -- 1.8E-05 -- 1.5E+00 2.3E-04 2.E-04 4.2E-05 3.E-05
RM 2, Station: 02R001 Copper 1.3E+01 mg/kg -- 1.4E-03 -- 2.5E-04 -- 4.0E-02 3.2E-03 8.E-02 5.9E-04 1.E-02
RM 2, Station: 02R001 Lead 5.9E-02 mg/kg NL 6.5E-06 -- 1.2E-06 -- NL 1.5E-05 -- 2.8E-06 --
RM 2, Station: 02R001 Manganese 1.5E+02 mg/kg -- 1.7E-02 -- 3.1E-03 -- 1.4E-01 4.0E-02 3.E-01 7.3E-03 5.E-02
RM 2, Station: 02R001 Mercury 2.4E-02 mg/kg -- 2.6E-06 -- 4.8E-07 -- 1.0E-04 6.2E-06 6.E-02 1.1E-06 1.E-02
RM 2, Station: 02R001 Nickel 5.4E-01 mg/kg -- 6.0E-05 -- 1.1E-05 -- 2.0E-02 1.4E-04 7.E-03 2.5E-05 1.E-03
RM 2, Station: 02R001 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 2, Station: 02R001 Silver 2.7E-02 mg/kg -- 3.0E-06 -- 5.5E-07 -- 5.0E-03 7.0E-06 1.E-03 1.3E-06 3.E-04
RM 2, Station: 02R001 Thallium 7.9E-03 mg/kg -- 8.7E-07 -- 1.6E-07 -- 6.6E-05 2.0E-06 3.E-02 3.7E-07 6.E-03
RM 2, Station: 02R001 Zinc 1.7E+01 mg/kg -- 1.8E-03 -- 3.4E-04 -- 3.0E-01 4.3E-03 1.E-02 7.8E-04 3.E-03
RM 2, Station: 02R001 Butyltins
RM 2, Station: 02R001 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM 2, Station: 02R001 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM 2, Station: 02R001 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM 2, Station: 02R001 Polynuclear Aromatic Hydrocarbons
RM 2, Station: 02R001 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM 2, Station: 02R001 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM 2, Station: 02R001 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM 2, Station: 02R001 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM 2, Station: 02R001 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R001 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R001 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R001 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R001 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R001 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM 2, Station: 02R001 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R001 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 2, Station: 02R001 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 2, Station: 02R001 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R001 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM 2, Station: 02R001 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R001 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM 2, Station: 02R001 Phthalates 
RM 2, Station: 02R001 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM 2, Station: 02R001 Semi-Volatile Organic Compounds
RM 2, Station: 02R001 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 2, Station: 02R001 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM 2, Station: 02R001 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM 2, Station: 02R001 Phenols
RM 2, Station: 02R001 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 2, Station: 02R001 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R001 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM 2, Station: 02R001 Polychlorinated Biphenyls
RM 2, Station: 02R001 Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.3E-06 5.E-06 4.2E-07 8.E-07 2.0E-05 5.4E-06 3.E-01 9.9E-07 5.E-02
RM 2, Station: 02R001 Total PCB Congeners 6.1E+04 pg/g NA 6.7E-06 -- 1.2E-06 -- NA 1.6E-05 -- 2.9E-06 --
RM 2, Station: 02R001 Total PCBs, Adjusted 4.6E+04 pg/g 2.0E+00 5.0E-06 1.E-05 9.2E-07 2.E-06 2.0E-05 1.2E-05 6.E-01 2.2E-06 1.E-01
RM 2, Station: 02R001 Dioxin/Furans
RM 2, Station: 02R001 Total Dioxin/Furan TEQ 4.2E-01 pg/g 1.3E+05 4.7E-11 6.E-06 8.5E-12 1.E-06 1.0E-09 1.1E-10 1.E-01 2.0E-11 2.E-02
RM 2, Station: 02R001 Total PCB TEQ 3.1E+00 pg/g 1.3E+05 3.4E-10 4.E-05 6.3E-11 8.E-06 1.0E-09 8.0E-10 8.E-01 1.5E-10 1.E-01
RM 2, Station: 02R001 Total TEQ -- pg/g -- -- 5.E-05 -- 9.E-06 -- -- 9.E-01 -- 2.E-01
RM 2, Station: 02R001 Pesticides
RM 2, Station: 02R001 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM 2, Station: 02R001 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM 2, Station: 02R001 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM 2, Station: 02R001 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM 2, Station: 02R001 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM 2, Station: 02R001 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM 2, Station: 02R001 Total DDE 3.4E+00 ug/kg 3.4E-01 3.7E-07 1.E-07 6.9E-08 2.E-08 5.0E-04 8.7E-07 2.E-03 1.6E-07 3.E-04
RM 2, Station: 02R001 Total DDT 8.2E+00 ug/kg 3.4E-01 9.0E-07 3.E-07 1.6E-07 6.E-08 5.0E-04 2.1E-06 4.E-03 3.8E-07 8.E-04
RM 2, Station: 02R001 Total Chlordane 3.1E+00 ug/kg 3.5E-01 3.4E-07 1.E-07 6.3E-08 2.E-08 5.0E-04 8.0E-07 2.E-03 1.5E-07 3.E-04
RM 2, Station: 02R001 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 7.E-05 1.E-05
Body Without Shell RM 2, Station: 02R015 Metals

RM 2, Station: 02R015 Aluminum 9.0E+01 mg/kg -- 9.9E-03 -- 1.8E-03 -- 1.0E+00 2.3E-02 2.E-02 4.2E-03 4.E-03
RM 2, Station: 02R015 Antimony 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 4.0E-04 2.3E-06 6.E-03 4.2E-07 1.E-03
RM 2, Station: 02R015 Arsenic, inorganic 4.0E-02 mg/kg 1.5E+00 4.4E-06 7.E-06 8.1E-07 1.E-06 3.0E-04 1.0E-05 3.E-02 1.9E-06 6.E-03
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM 2, Station: 02R015 Cadmium 1.7E-02 mg/kg -- 1.9E-06 -- 3.4E-07 -- 1.0E-03 4.4E-06 4.E-03 8.0E-07 8.E-04
RM 2, Station: 02R015 Chromium 7.0E-01 mg/kg -- 7.7E-05 -- 1.4E-05 -- 1.5E+00 1.8E-04 1.E-04 3.3E-05 2.E-05
RM 2, Station: 02R015 Copper 1.1E+01 mg/kg -- 1.2E-03 -- 2.3E-04 -- 4.0E-02 2.9E-03 7.E-02 5.3E-04 1.E-02
RM 2, Station: 02R015 Lead 7.8E-02 mg/kg NL 8.6E-06 -- 1.6E-06 -- NL 2.0E-05 -- 3.7E-06 --
RM 2, Station: 02R015 Manganese 1.8E+02 mg/kg -- 2.0E-02 -- 3.7E-03 -- 1.4E-01 4.7E-02 3.E-01 8.6E-03 6.E-02
RM 2, Station: 02R015 Mercury 2.3E-02 mg/kg -- 2.5E-06 -- 4.6E-07 -- 1.0E-04 5.9E-06 6.E-02 1.1E-06 1.E-02
RM 2, Station: 02R015 Nickel 4.7E-01 mg/kg -- 5.2E-05 -- 9.5E-06 -- 2.0E-02 1.2E-04 6.E-03 2.2E-05 1.E-03
RM 2, Station: 02R015 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 2, Station: 02R015 Silver 2.6E-02 mg/kg -- 2.9E-06 -- 5.3E-07 -- 5.0E-03 6.8E-06 1.E-03 1.2E-06 2.E-04
RM 2, Station: 02R015 Thallium 6.8E-03 mg/kg -- 7.5E-07 -- 1.4E-07 -- 6.6E-05 1.7E-06 3.E-02 3.2E-07 5.E-03
RM 2, Station: 02R015 Zinc 1.6E+01 mg/kg -- 1.8E-03 -- 3.2E-04 -- 3.0E-01 4.1E-03 1.E-02 7.5E-04 2.E-03
RM 2, Station: 02R015 Butyltins
RM 2, Station: 02R015 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM 2, Station: 02R015 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM 2, Station: 02R015 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM 2, Station: 02R015 Polynuclear Aromatic Hydrocarbons
RM 2, Station: 02R015 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM 2, Station: 02R015 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM 2, Station: 02R015 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM 2, Station: 02R015 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM 2, Station: 02R015 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R015 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 2, Station: 02R015 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 2, Station: 02R015 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM 2, Station: 02R015 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R015 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R015 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM 2, Station: 02R015 Phthalates 
RM 2, Station: 02R015 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM 2, Station: 02R015 Semi-Volatile Organic Compounds
RM 2, Station: 02R015 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 2, Station: 02R015 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM 2, Station: 02R015 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM 2, Station: 02R015 Phenols
RM 2, Station: 02R015 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM 2, Station: 02R015 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R015 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM 2, Station: 02R015 Polychlorinated Biphenyls
RM 2, Station: 02R015 Total Aroclors 2.8E+01 ug/kg 2.0E+00 3.1E-06 6.E-06 5.7E-07 1.E-06 2.0E-05 7.2E-06 4.E-01 1.3E-06 7.E-02
RM 2, Station: 02R015 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM 2, Station: 02R015 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM 2, Station: 02R015 Dioxin/Furans
RM 2, Station: 02R015 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM 2, Station: 02R015 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM 2, Station: 02R015 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM 2, Station: 02R015 Pesticides
RM 2, Station: 02R015 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM 2, Station: 02R015 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM 2, Station: 02R015 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM 2, Station: 02R015 Endrin 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 3.0E-04 4.6E-07 2.E-03 8.5E-08 3.E-04
RM 2, Station: 02R015 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM 2, Station: 02R015 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM 2, Station: 02R015 Total DDE 4.6E+00 ug/kg 3.4E-01 5.1E-07 2.E-07 9.3E-08 3.E-08 5.0E-04 1.2E-06 2.E-03 2.2E-07 4.E-04
RM 2, Station: 02R015 Total DDT 1.0E+01 ug/kg 3.4E-01 1.1E-06 4.E-07 2.0E-07 7.E-08 5.0E-04 2.6E-06 5.E-03 4.7E-07 9.E-04
RM 2, Station: 02R015 Total Chlordane 3.3E+00 ug/kg 3.5E-01 3.6E-07 1.E-07 6.7E-08 2.E-08 5.0E-04 8.5E-07 2.E-03 1.6E-07 3.E-04
RM 2, Station: 02R015 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 7.E-06 1.E-06
Body Without Shell RM: 3, Station: 03R001 Metals

RM: 3, Station: 03R001 Aluminum 1.0E+02 mg/kg -- 1.1E-02 -- 2.1E-03 -- 1.0E+00 2.6E-02 3.E-02 4.8E-03 5.E-03
RM: 3, Station: 03R001 Antimony 7.0E-03 mg/kg -- 7.7E-07 -- 1.4E-07 -- 4.0E-04 1.8E-06 5.E-03 3.3E-07 8.E-04
RM: 3, Station: 03R001 Arsenic, inorganic 3.5E-02 mg/kg 1.5E+00 3.9E-06 6.E-06 7.1E-07 1.E-06 3.0E-04 9.0E-06 3.E-02 1.7E-06 6.E-03
RM: 3, Station: 03R001 Cadmium 1.6E-02 mg/kg -- 1.8E-06 -- 3.2E-07 -- 1.0E-03 4.1E-06 4.E-03 7.5E-07 8.E-04
RM: 3, Station: 03R001 Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 3, Station: 03R001 Copper 1.2E+01 mg/kg -- 1.4E-03 -- 2.5E-04 -- 4.0E-02 3.2E-03 8.E-02 5.8E-04 1.E-02
RM: 3, Station: 03R001 Lead 6.9E-02 mg/kg NL 7.6E-06 -- 1.4E-06 -- NL 1.8E-05 -- 3.3E-06 --
RM: 3, Station: 03R001 Manganese 1.4E+02 mg/kg -- 1.5E-02 -- 2.8E-03 -- 1.4E-01 3.5E-02 3.E-01 6.5E-03 5.E-02
RM: 3, Station: 03R001 Mercury 2.4E-02 mg/kg -- 2.6E-06 -- 4.8E-07 -- 1.0E-04 6.2E-06 6.E-02 1.1E-06 1.E-02
RM: 3, Station: 03R001 Nickel 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 2.0E-02 7.7E-05 4.E-03 1.4E-05 7.E-04
RM: 3, Station: 03R001 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R001 Silver 2.9E-02 mg/kg -- 3.2E-06 -- 5.9E-07 -- 5.0E-03 7.5E-06 1.E-03 1.4E-06 3.E-04
RM: 3, Station: 03R001 Thallium 5.4E-03 mg/kg -- 6.0E-07 -- 1.1E-07 -- 6.6E-05 1.4E-06 2.E-02 2.5E-07 4.E-03
RM: 3, Station: 03R001 Zinc 1.8E+01 mg/kg -- 1.9E-03 -- 3.6E-04 -- 3.0E-01 4.5E-03 2.E-02 8.3E-04 3.E-03
RM: 3, Station: 03R001 Butyltins
RM: 3, Station: 03R001 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R001 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R001 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 3, Station: 03R001 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R001 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 3, Station: 03R001 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R001 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R001 Phthalates 
RM: 3, Station: 03R001 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 3, Station: 03R001 Semi-Volatile Organic Compounds
RM: 3, Station: 03R001 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 3, Station: 03R001 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 3, Station: 03R001 Phenols
RM: 3, Station: 03R001 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R001 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R001 Polychlorinated Biphenyls
RM: 3, Station: 03R001 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 3, Station: 03R001 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 3, Station: 03R001 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 3, Station: 03R001 Dioxin/Furans
RM: 3, Station: 03R001 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 3, Station: 03R001 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 3, Station: 03R001 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R001 Pesticides
RM: 3, Station: 03R001 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 3, Station: 03R001 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 3, Station: 03R001 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 3, Station: 03R001 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 3, Station: 03R001 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 3, Station: 03R001 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R001 Total DDE 5.3E+00 ug/kg 3.4E-01 5.8E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.4E-06 3.E-03 2.5E-07 5.E-04
RM: 3, Station: 03R001 Total DDT 2.7E+00 ug/kg 3.4E-01 3.0E-07 1.E-07 5.5E-08 2.E-08 5.0E-04 6.9E-07 1.E-03 1.3E-07 3.E-04
RM: 3, Station: 03R001 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R001 Total Endosulfan 1.0E+00 ug/kg -- 1.1E-07 -- 2.0E-08 -- 6.0E-03 2.6E-07 4.E-05 4.7E-08 8.E-06

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 3, Station: 03R002 Metals

RM: 3, Station: 03R002 Aluminum 9.3E+01 mg/kg -- 1.0E-02 -- 1.9E-03 -- 1.0E+00 2.4E-02 2.E-02 4.4E-03 4.E-03
RM: 3, Station: 03R002 Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 3, Station: 03R002 Arsenic, inorganic 4.1E-02 mg/kg 1.5E+00 4.5E-06 7.E-06 8.3E-07 1.E-06 3.0E-04 1.1E-05 4.E-02 1.9E-06 6.E-03
RM: 3, Station: 03R002 Cadmium 1.8E-02 mg/kg -- 2.0E-06 -- 3.6E-07 -- 1.0E-03 4.6E-06 5.E-03 8.5E-07 8.E-04
RM: 3, Station: 03R002 Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 3, Station: 03R002 Copper 1.5E+01 mg/kg -- 1.6E-03 -- 3.0E-04 -- 4.0E-02 3.8E-03 9.E-02 6.9E-04 2.E-02
RM: 3, Station: 03R002 Lead 4.4E-02 mg/kg NL 4.8E-06 -- 8.9E-07 -- NL 1.1E-05 -- 2.1E-06 --
RM: 3, Station: 03R002 Manganese 1.6E+02 mg/kg -- 1.7E-02 -- 3.2E-03 -- 1.4E-01 4.0E-02 3.E-01 7.4E-03 5.E-02
RM: 3, Station: 03R002 Mercury 2.7E-02 mg/kg -- 3.0E-06 -- 5.5E-07 -- 1.0E-04 6.9E-06 7.E-02 1.3E-06 1.E-02
RM: 3, Station: 03R002 Nickel 3.6E-01 mg/kg -- 4.0E-05 -- 7.3E-06 -- 2.0E-02 9.3E-05 5.E-03 1.7E-05 8.E-04
RM: 3, Station: 03R002 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R002 Silver 2.9E-02 mg/kg -- 3.2E-06 -- 5.9E-07 -- 5.0E-03 7.5E-06 2.E-03 1.4E-06 3.E-04
RM: 3, Station: 03R002 Thallium 5.2E-03 mg/kg -- 5.7E-07 -- 1.1E-07 -- 6.6E-05 1.3E-06 2.E-02 2.5E-07 4.E-03
RM: 3, Station: 03R002 Zinc 1.8E+01 mg/kg -- 1.9E-03 -- 3.5E-04 -- 3.0E-01 4.5E-03 2.E-02 8.3E-04 3.E-03
RM: 3, Station: 03R002 Butyltins
RM: 3, Station: 03R002 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R002 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R002 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R002 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R002 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 3, Station: 03R002 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R002 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 3, Station: 03R002 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R002 Phthalates 
RM: 3, Station: 03R002 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 3, Station: 03R002 Semi-Volatile Organic Compounds
RM: 3, Station: 03R002 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 3, Station: 03R002 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 3, Station: 03R002 Phenols
RM: 3, Station: 03R002 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R002 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R002 Polychlorinated Biphenyls
RM: 3, Station: 03R002 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 3, Station: 03R002 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 3, Station: 03R002 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 3, Station: 03R002 Dioxin/Furans
RM: 3, Station: 03R002 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 3, Station: 03R002 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 3, Station: 03R002 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R002 Pesticides
RM: 3, Station: 03R002 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 3, Station: 03R002 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 3, Station: 03R002 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 3, Station: 03R002 Endrin 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-04 3.3E-07 1.E-03 6.1E-08 2.E-04
RM: 3, Station: 03R002 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 3, Station: 03R002 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R002 Total DDE 4.3E+00 ug/kg 3.4E-01 4.7E-07 2.E-07 8.7E-08 3.E-08 5.0E-04 1.1E-06 2.E-03 2.0E-07 4.E-04
RM: 3, Station: 03R002 Total DDT 2.6E+00 ug/kg 3.4E-01 2.9E-07 1.E-07 5.3E-08 2.E-08 5.0E-04 6.7E-07 1.E-03 1.2E-07 2.E-04
RM: 3, Station: 03R002 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R002 Total Endosulfan 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 6.0E-03 3.6E-07 6.E-05 6.6E-08 1.E-05

Exposure Point Total 7.E-06 1.E-06
Body Without Shell RM: 3, Station: 03R003 Metals

RM: 3, Station: 03R003 Aluminum 1.5E+02 mg/kg -- 1.7E-02 -- 3.1E-03 -- 1.0E+00 3.9E-02 4.E-02 7.1E-03 7.E-03
RM: 3, Station: 03R003 Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 3, Station: 03R003 Arsenic, inorganic 3.8E-02 mg/kg 1.5E+00 4.2E-06 6.E-06 7.7E-07 1.E-06 3.0E-04 9.8E-06 3.E-02 1.8E-06 6.E-03
RM: 3, Station: 03R003 Cadmium 2.9E-02 mg/kg -- 3.2E-06 -- 5.9E-07 -- 1.0E-03 7.5E-06 7.E-03 1.4E-06 1.E-03
RM: 3, Station: 03R003 Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
RM: 3, Station: 03R003 Copper 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 4.0E-02 4.4E-03 1.E-01 8.0E-04 2.E-02
RM: 3, Station: 03R003 Lead 8.8E-02 mg/kg NL 9.7E-06 -- 1.8E-06 -- NL 2.3E-05 -- 4.1E-06 --
RM: 3, Station: 03R003 Manganese 1.6E+02 mg/kg -- 1.7E-02 -- 3.2E-03 -- 1.4E-01 4.1E-02 3.E-01 7.4E-03 5.E-02
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 3, Station: 03R003 Mercury 2.9E-02 mg/kg -- 3.2E-06 -- 5.9E-07 -- 1.0E-04 7.5E-06 7.E-02 1.4E-06 1.E-02
RM: 3, Station: 03R003 Nickel 4.2E-01 mg/kg -- 4.6E-05 -- 8.5E-06 -- 2.0E-02 1.1E-04 5.E-03 2.0E-05 1.E-03
RM: 3, Station: 03R003 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R003 Silver 4.2E-02 mg/kg -- 4.7E-06 -- 8.5E-07 -- 5.0E-03 1.1E-05 2.E-03 2.0E-06 4.E-04
RM: 3, Station: 03R003 Thallium 5.1E-03 mg/kg -- 5.6E-07 -- 1.0E-07 -- 6.6E-05 1.3E-06 2.E-02 2.4E-07 4.E-03
RM: 3, Station: 03R003 Zinc 2.0E+01 mg/kg -- 2.2E-03 -- 4.0E-04 -- 3.0E-01 5.1E-03 2.E-02 9.3E-04 3.E-03
RM: 3, Station: 03R003 Butyltins
RM: 3, Station: 03R003 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R003 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R003 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R003 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R003 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 3, Station: 03R003 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R003 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R003 Phthalates 
RM: 3, Station: 03R003 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 3, Station: 03R003 Semi-Volatile Organic Compounds
RM: 3, Station: 03R003 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 3, Station: 03R003 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 3, Station: 03R003 Phenols
RM: 3, Station: 03R003 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R003 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R003 Polychlorinated Biphenyls
RM: 3, Station: 03R003 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 3, Station: 03R003 Total PCB Congeners 7.6E+04 pg/g NA 8.4E-06 -- 1.5E-06 -- NA 2.0E-05 -- 3.6E-06 --
RM: 3, Station: 03R003 Total PCBs, Adjusted 7.0E+04 pg/g 2.0E+00 7.7E-06 2.E-05 1.4E-06 3.E-06 2.0E-05 1.8E-05 9.E-01 3.3E-06 2.E-01
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 3, Station: 03R003 Dioxin/Furans
RM: 3, Station: 03R003 Total Dioxin/Furan TEQ 6.1E-01 pg/g 1.3E+05 6.8E-11 9.E-06 1.2E-11 2.E-06 1.0E-09 1.6E-10 2.E-01 2.9E-11 3.E-02
RM: 3, Station: 03R003 Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E-10 2.E-05 2.4E-11 3.E-06 1.0E-09 3.0E-10 3.E-01 5.6E-11 6.E-02
RM: 3, Station: 03R003 Total TEQ -- pg/g -- -- 3.E-05 -- 5.E-06 -- -- 5.E-01 -- 8.E-02
RM: 3, Station: 03R003 Pesticides
RM: 3, Station: 03R003 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 3, Station: 03R003 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 3, Station: 03R003 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 3, Station: 03R003 Endrin 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 3.0E-04 2.8E-07 9.E-04 5.2E-08 2.E-04
RM: 3, Station: 03R003 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 3, Station: 03R003 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R003 Total DDE 4.0E+00 ug/kg 3.4E-01 4.4E-07 1.E-07 8.1E-08 3.E-08 5.0E-04 1.0E-06 2.E-03 1.9E-07 4.E-04
RM: 3, Station: 03R003 Total DDT 6.9E+00 ug/kg 3.4E-01 7.6E-07 3.E-07 1.4E-07 5.E-08 5.0E-04 1.8E-06 4.E-03 3.3E-07 7.E-04
RM: 3, Station: 03R003 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R003 Total Endosulfan 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 6.0E-03 2.8E-07 5.E-05 5.2E-08 9.E-06

Exposure Point Total 5.E-05 9.E-06
Body Without Shell RM: 3, Station: 03R004 Metals

RM: 3, Station: 03R004 Aluminum 1.1E+02 mg/kg -- 1.2E-02 -- 2.2E-03 -- 1.0E+00 2.8E-02 3.E-02 5.1E-03 5.E-03
RM: 3, Station: 03R004 Antimony 1.4E-02 mg/kg -- 1.5E-06 -- 2.8E-07 -- 4.0E-04 3.6E-06 9.E-03 6.6E-07 2.E-03
RM: 3, Station: 03R004 Arsenic, inorganic 3.6E-02 mg/kg 1.5E+00 4.0E-06 6.E-06 7.3E-07 1.E-06 3.0E-04 9.3E-06 3.E-02 1.7E-06 6.E-03
RM: 3, Station: 03R004 Cadmium 2.0E-02 mg/kg -- 2.2E-06 -- 4.0E-07 -- 1.0E-03 5.1E-06 5.E-03 9.4E-07 9.E-04
RM: 3, Station: 03R004 Chromium 6.0E-01 mg/kg -- 6.6E-05 -- 1.2E-05 -- 1.5E+00 1.5E-04 1.E-04 2.8E-05 2.E-05
RM: 3, Station: 03R004 Copper 1.6E+01 mg/kg -- 1.7E-03 -- 3.2E-04 -- 4.0E-02 4.1E-03 1.E-01 7.4E-04 2.E-02
RM: 3, Station: 03R004 Lead 1.0E-01 mg/kg NL 1.1E-05 -- 2.0E-06 -- NL 2.6E-05 -- 4.7E-06 --
RM: 3, Station: 03R004 Manganese 9.0E+01 mg/kg -- 9.9E-03 -- 1.8E-03 -- 1.4E-01 2.3E-02 2.E-01 4.2E-03 3.E-02
RM: 3, Station: 03R004 Mercury 2.5E-02 mg/kg -- 2.8E-06 -- 5.1E-07 -- 1.0E-04 6.4E-06 6.E-02 1.2E-06 1.E-02
RM: 3, Station: 03R004 Nickel 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 2.0E-02 1.0E-04 5.E-03 1.9E-05 9.E-04
RM: 3, Station: 03R004 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R004 Silver 4.6E-02 mg/kg -- 5.0E-06 -- 9.2E-07 -- 5.0E-03 1.2E-05 2.E-03 2.1E-06 4.E-04
RM: 3, Station: 03R004 Thallium 3.0E-03 mg/kg -- 3.3E-07 -- 6.1E-08 -- 6.6E-05 7.7E-07 1.E-02 1.4E-07 2.E-03
RM: 3, Station: 03R004 Zinc 1.8E+01 mg/kg -- 2.0E-03 -- 3.7E-04 -- 3.0E-01 4.7E-03 2.E-02 8.6E-04 3.E-03
RM: 3, Station: 03R004 Butyltins
RM: 3, Station: 03R004 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R004 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R004 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R004 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R004 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 3, Station: 03R004 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R004 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R004 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 3, Station: 03R004 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R004 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R004 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R004 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R004 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R004 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R004 Phthalates 
RM: 3, Station: 03R004 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 3, Station: 03R004 Semi-Volatile Organic Compounds
RM: 3, Station: 03R004 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 3, Station: 03R004 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 3, Station: 03R004 Phenols
RM: 3, Station: 03R004 4-Methylphenol 1.9E+02 ug/kg -- 2.1E-05 -- 3.8E-06 -- 5.0E-03 4.9E-05 1.E-02 9.0E-06 2.E-03
RM: 3, Station: 03R004 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Phenol 5.2E+02 ug/kg -- 5.7E-05 -- 1.1E-05 -- 3.0E-01 1.3E-04 4.E-04 2.5E-05 8.E-05
RM: 3, Station: 03R004 Polychlorinated Biphenyls
RM: 3, Station: 03R004 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 3, Station: 03R004 Total PCB Congeners 3.2E+04 pg/g NA 3.5E-06 -- 6.4E-07 -- NA 8.1E-06 -- 1.5E-06 --
RM: 3, Station: 03R004 Total PCBs, Adjusted 2.7E+04 pg/g 2.0E+00 2.9E-06 6.E-06 5.4E-07 1.E-06 2.0E-05 6.9E-06 3.E-01 1.3E-06 6.E-02
RM: 3, Station: 03R004 Dioxin/Furans
RM: 3, Station: 03R004 Total Dioxin/Furan TEQ 6.1E-01 pg/g 1.3E+05 6.7E-11 9.E-06 1.2E-11 2.E-06 1.0E-09 1.6E-10 2.E-01 2.9E-11 3.E-02
RM: 3, Station: 03R004 Total PCB TEQ 1.1E+00 pg/g 1.3E+05 1.2E-10 2.E-05 2.2E-11 3.E-06 1.0E-09 2.8E-10 3.E-01 5.1E-11 5.E-02
RM: 3, Station: 03R004 Total TEQ -- pg/g -- -- 2.E-05 -- 4.E-06 -- -- 4.E-01 -- 8.E-02
RM: 3, Station: 03R004 Pesticides
RM: 3, Station: 03R004 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 3, Station: 03R004 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 3, Station: 03R004 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 3, Station: 03R004 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 3, Station: 03R004 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 3, Station: 03R004 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R004 Total DDE 4.2E+00 ug/kg 3.4E-01 4.6E-07 2.E-07 8.5E-08 3.E-08 5.0E-04 1.1E-06 2.E-03 2.0E-07 4.E-04
RM: 3, Station: 03R004 Total DDT 5.2E+00 ug/kg 3.4E-01 5.7E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.3E-06 3.E-03 2.5E-07 5.E-04
RM: 3, Station: 03R004 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R004 Total Endosulfan 3.1E+00 ug/kg -- 3.4E-07 -- 6.3E-08 -- 6.0E-03 8.0E-07 1.E-04 1.5E-07 2.E-05

Exposure Point Total 4.E-05 7.E-06
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

Body Without Shell RM: 3, Station: 03R005 Metals
RM: 3, Station: 03R005 Aluminum 6.6E+01 mg/kg -- 7.3E-03 -- 1.3E-03 -- 1.0E+00 1.7E-02 2.E-02 3.1E-03 3.E-03
RM: 3, Station: 03R005 Antimony 1.5E-02 mg/kg -- 1.7E-06 -- 3.0E-07 -- 4.0E-04 3.9E-06 1.E-02 7.1E-07 2.E-03
RM: 3, Station: 03R005 Arsenic, inorganic 3.0E-02 mg/kg 1.5E+00 3.3E-06 5.E-06 6.1E-07 9.E-07 3.0E-04 7.7E-06 3.E-02 1.4E-06 5.E-03
RM: 3, Station: 03R005 Cadmium 3.0E-02 mg/kg -- 3.3E-06 -- 6.1E-07 -- 1.0E-03 7.7E-06 8.E-03 1.4E-06 1.E-03
RM: 3, Station: 03R005 Chromium 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 1.5E+00 7.7E-05 5.E-05 1.4E-05 9.E-06
RM: 3, Station: 03R005 Copper 1.2E+01 mg/kg -- 1.3E-03 -- 2.4E-04 -- 4.0E-02 3.0E-03 8.E-02 5.6E-04 1.E-02
RM: 3, Station: 03R005 Lead 1.5E-01 mg/kg NL 1.7E-05 -- 3.1E-06 -- NL 4.0E-05 -- 7.3E-06 --
RM: 3, Station: 03R005 Manganese 1.9E+02 mg/kg -- 2.1E-02 -- 3.8E-03 -- 1.4E-01 4.9E-02 3.E-01 9.0E-03 6.E-02
RM: 3, Station: 03R005 Mercury 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 1.0E-04 5.7E-06 6.E-02 1.0E-06 1.E-02
RM: 3, Station: 03R005 Nickel 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 2.0E-02 7.7E-05 4.E-03 1.4E-05 7.E-04
RM: 3, Station: 03R005 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R005 Silver 1.5E-02 mg/kg -- 1.7E-06 -- 3.1E-07 -- 5.0E-03 4.0E-06 8.E-04 7.3E-07 1.E-04
RM: 3, Station: 03R005 Thallium 2.1E-03 mg/kg -- 2.3E-07 -- 4.2E-08 -- 6.6E-05 5.4E-07 8.E-03 9.9E-08 2.E-03
RM: 3, Station: 03R005 Zinc 1.5E+01 mg/kg -- 1.6E-03 -- 3.0E-04 -- 3.0E-01 3.8E-03 1.E-02 7.0E-04 2.E-03
RM: 3, Station: 03R005 Butyltins
RM: 3, Station: 03R005 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R005 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R005 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R005 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R005 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 3, Station: 03R005 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R005 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R005 Phthalates 
RM: 3, Station: 03R005 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 3, Station: 03R005 Semi-Volatile Organic Compounds
RM: 3, Station: 03R005 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 3, Station: 03R005 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 3, Station: 03R005 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 3, Station: 03R005 Phenols
RM: 3, Station: 03R005 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R005 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R005 Polychlorinated Biphenyls
RM: 3, Station: 03R005 Total Aroclors 2.8E+02 ug/kg 2.0E+00 3.1E-05 6.E-05 5.7E-06 1.E-05 2.0E-05 7.2E-05 4.E+00 1.3E-05 7.E-01
RM: 3, Station: 03R005 Total PCB Congeners 2.1E+05 pg/g NA 2.3E-05 -- 4.2E-06 -- NA 5.3E-05 -- 9.8E-06 --
RM: 3, Station: 03R005 Total PCBs, Adjusted 1.9E+05 pg/g 2.0E+00 2.1E-05 4.E-05 3.9E-06 8.E-06 2.0E-05 5.0E-05 2.E+00 9.1E-06 5.E-01
RM: 3, Station: 03R005 Dioxin/Furans
RM: 3, Station: 03R005 Total Dioxin/Furan TEQ 5.9E-01 pg/g 1.3E+05 6.5E-11 8.E-06 1.2E-11 2.E-06 1.0E-09 1.5E-10 2.E-01 2.8E-11 3.E-02
RM: 3, Station: 03R005 Total PCB TEQ 2.7E+00 pg/g 1.3E+05 3.0E-10 4.E-05 5.5E-11 7.E-06 1.0E-09 7.0E-10 7.E-01 1.3E-10 1.E-01
RM: 3, Station: 03R005 Total TEQ -- pg/g -- -- 5.E-05 -- 9.E-06 -- -- 8.E-01 -- 2.E-01
RM: 3, Station: 03R005 Pesticides
RM: 3, Station: 03R005 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 3, Station: 03R005 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 3, Station: 03R005 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 3, Station: 03R005 Endrin 2.8E+00 ug/kg -- 3.1E-07 -- 5.7E-08 -- 3.0E-04 7.2E-07 2.E-03 1.3E-07 4.E-04
RM: 3, Station: 03R005 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 3, Station: 03R005 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R005 Total DDE 4.0E+00 ug/kg 3.4E-01 4.4E-07 1.E-07 8.1E-08 3.E-08 5.0E-04 1.0E-06 2.E-03 1.9E-07 4.E-04
RM: 3, Station: 03R005 Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R005 Total Chlordane 3.0E+00 ug/kg 3.5E-01 3.3E-07 1.E-07 6.1E-08 2.E-08 5.0E-04 7.7E-07 2.E-03 1.4E-07 3.E-04
RM: 3, Station: 03R005 Total Endosulfan 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 6.0E-03 4.1E-07 7.E-05 7.5E-08 1.E-05

Exposure Point Total 9.E-05 2.E-05
Body Without Shell RM: 3, Station: 03R032 Metals

RM: 3, Station: 03R032 Aluminum 5.9E+01 mg/kg -- 6.5E-03 -- 1.2E-03 -- 1.0E+00 1.5E-02 2.E-02 2.8E-03 3.E-03
RM: 3, Station: 03R032 Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 3, Station: 03R032 Arsenic, inorganic 4.5E-02 mg/kg 1.5E+00 5.0E-06 7.E-06 9.1E-07 1.E-06 3.0E-04 1.2E-05 4.E-02 2.1E-06 7.E-03
RM: 3, Station: 03R032 Cadmium 1.2E-02 mg/kg -- 1.3E-06 -- 2.4E-07 -- 1.0E-03 3.1E-06 3.E-03 5.7E-07 6.E-04
RM: 3, Station: 03R032 Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
RM: 3, Station: 03R032 Copper 1.3E+01 mg/kg -- 1.4E-03 -- 2.6E-04 -- 4.0E-02 3.4E-03 8.E-02 6.2E-04 2.E-02
RM: 3, Station: 03R032 Lead 4.1E-02 mg/kg NL 4.5E-06 -- 8.3E-07 -- NL 1.1E-05 -- 1.9E-06 --
RM: 3, Station: 03R032 Manganese 1.3E+02 mg/kg -- 1.5E-02 -- 2.7E-03 -- 1.4E-01 3.4E-02 2.E-01 6.2E-03 4.E-02
RM: 3, Station: 03R032 Mercury 2.8E-02 mg/kg -- 3.1E-06 -- 5.7E-07 -- 1.0E-04 7.2E-06 7.E-02 1.3E-06 1.E-02
RM: 3, Station: 03R032 Nickel 3.8E-01 mg/kg -- 4.2E-05 -- 7.7E-06 -- 2.0E-02 9.8E-05 5.E-03 1.8E-05 9.E-04
RM: 3, Station: 03R032 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R032 Silver 3.5E-02 mg/kg -- 3.8E-06 -- 7.0E-07 -- 5.0E-03 8.9E-06 2.E-03 1.6E-06 3.E-04
RM: 3, Station: 03R032 Thallium 4.0E-03 mg/kg -- 4.4E-07 -- 8.1E-08 -- 6.6E-05 1.0E-06 2.E-02 1.9E-07 3.E-03
RM: 3, Station: 03R032 Zinc 1.7E+01 mg/kg -- 1.9E-03 -- 3.5E-04 -- 3.0E-01 4.5E-03 1.E-02 8.2E-04 3.E-03
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 3, Station: 03R032 Butyltins
RM: 3, Station: 03R032 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R032 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R032 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R032 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R032 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 3, Station: 03R032 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R032 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R032 Phthalates 
RM: 3, Station: 03R032 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 3, Station: 03R032 Semi-Volatile Organic Compounds
RM: 3, Station: 03R032 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 3, Station: 03R032 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 3, Station: 03R032 Phenols
RM: 3, Station: 03R032 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R032 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R032 Polychlorinated Biphenyls
RM: 3, Station: 03R032 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 3, Station: 03R032 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 3, Station: 03R032 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 3, Station: 03R032 Dioxin/Furans
RM: 3, Station: 03R032 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 3, Station: 03R032 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 3, Station: 03R032 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 3, Station: 03R032 Pesticides
RM: 3, Station: 03R032 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 3, Station: 03R032 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 3, Station: 03R032 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 3, Station: 03R032 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 3, Station: 03R032 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 3, Station: 03R032 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R032 Total DDE 3.9E+00 ug/kg 3.4E-01 4.3E-07 1.E-07 7.9E-08 3.E-08 5.0E-04 1.0E-06 2.E-03 1.8E-07 4.E-04
RM: 3, Station: 03R032 Total DDT 3.6E+00 ug/kg 3.4E-01 4.0E-07 1.E-07 7.3E-08 2.E-08 5.0E-04 9.3E-07 2.E-03 1.7E-07 3.E-04
RM: 3, Station: 03R032 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R032 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 8.E-06 1.E-06
Body Without Shell RM: 4, Station: 04R002 Metals

RM: 4, Station: 04R002 Aluminum 8.6E+01 mg/kg -- 9.5E-03 -- 1.7E-03 -- 1.0E+00 2.2E-02 2.E-02 4.1E-03 4.E-03
RM: 4, Station: 04R002 Antimony 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 4.0E-04 2.3E-06 6.E-03 4.2E-07 1.E-03
RM: 4, Station: 04R002 Arsenic, inorganic 3.9E-02 mg/kg 1.5E+00 4.3E-06 6.E-06 7.9E-07 1.E-06 3.0E-04 1.0E-05 3.E-02 1.8E-06 6.E-03
RM: 4, Station: 04R002 Cadmium 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 1.0E-03 5.7E-06 6.E-03 1.0E-06 1.E-03
RM: 4, Station: 04R002 Chromium 2.0E-01 mg/kg -- 2.2E-05 -- 4.0E-06 -- 1.5E+00 5.1E-05 3.E-05 9.4E-06 6.E-06
RM: 4, Station: 04R002 Copper 1.5E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 4.0E-02 4.0E-03 1.E-01 7.3E-04 2.E-02
RM: 4, Station: 04R002 Lead 1.3E+00 mg/kg NL 1.4E-04 -- 2.6E-05 -- NL 3.3E-04 -- 6.1E-05 --
RM: 4, Station: 04R002 Manganese 1.2E+02 mg/kg -- 1.3E-02 -- 2.4E-03 -- 1.4E-01 3.0E-02 2.E-01 5.6E-03 4.E-02
RM: 4, Station: 04R002 Mercury 3.5E-02 mg/kg -- 3.8E-06 -- 7.0E-07 -- 1.0E-04 8.9E-06 9.E-02 1.6E-06 2.E-02
RM: 4, Station: 04R002 Nickel 2.8E-01 mg/kg -- 3.0E-05 -- 5.6E-06 -- 2.0E-02 7.1E-05 4.E-03 1.3E-05 6.E-04
RM: 4, Station: 04R002 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 4, Station: 04R002 Silver 4.3E-02 mg/kg -- 4.8E-06 -- 8.8E-07 -- 5.0E-03 1.1E-05 2.E-03 2.0E-06 4.E-04
RM: 4, Station: 04R002 Thallium 2.5E-03 mg/kg -- 2.7E-07 -- 5.0E-08 -- 6.6E-05 6.3E-07 1.E-02 1.2E-07 2.E-03
RM: 4, Station: 04R002 Zinc 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 3.0E-01 4.4E-03 1.E-02 8.0E-04 3.E-03
RM: 4, Station: 04R002 Butyltins
RM: 4, Station: 04R002 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R002 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R002 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R002 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R002 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 4, Station: 04R002 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 4, Station: 04R002 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R002 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R002 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R002 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R002 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 4, Station: 04R002 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R002 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R002 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 4, Station: 04R002 Phthalates 
RM: 4, Station: 04R002 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 4, Station: 04R002 Semi-Volatile Organic Compounds
RM: 4, Station: 04R002 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 4, Station: 04R002 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 4, Station: 04R002 Phenols
RM: 4, Station: 04R002 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 4, Station: 04R002 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 4, Station: 04R002 Polychlorinated Biphenyls
RM: 4, Station: 04R002 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 4, Station: 04R002 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 4, Station: 04R002 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 4, Station: 04R002 Dioxin/Furans
RM: 4, Station: 04R002 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 4, Station: 04R002 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 4, Station: 04R002 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 4, Station: 04R002 Pesticides
RM: 4, Station: 04R002 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 4, Station: 04R002 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 4, Station: 04R002 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 4, Station: 04R002 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 4, Station: 04R002 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 4, Station: 04R002 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 4, Station: 04R002 Total DDE 4.5E+00 ug/kg 3.4E-01 5.0E-07 2.E-07 9.1E-08 3.E-08 5.0E-04 1.2E-06 2.E-03 2.1E-07 4.E-04
RM: 4, Station: 04R002 Total DDT 2.4E+00 ug/kg 3.4E-01 2.6E-07 9.E-08 4.8E-08 2.E-08 5.0E-04 6.2E-07 1.E-03 1.1E-07 2.E-04
RM: 4, Station: 04R002 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 4, Station: 04R002 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 7.E-06 1.E-06
Body Without Shell RM: 4, Station: 04R003 Metals

RM: 4, Station: 04R003 Aluminum 6.3E+01 mg/kg -- 6.9E-03 -- 1.3E-03 -- 1.0E+00 1.6E-02 2.E-02 3.0E-03 3.E-03
RM: 4, Station: 04R003 Antimony 1.0E-02 mg/kg -- 1.1E-06 -- 2.0E-07 -- 4.0E-04 2.6E-06 6.E-03 4.7E-07 1.E-03
RM: 4, Station: 04R003 Arsenic, inorganic 3.7E-02 mg/kg 1.5E+00 4.1E-06 6.E-06 7.5E-07 1.E-06 3.0E-04 9.5E-06 3.E-02 1.7E-06 6.E-03
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 4, Station: 04R003 Cadmium 2.5E-02 mg/kg -- 2.8E-06 -- 5.1E-07 -- 1.0E-03 6.4E-06 6.E-03 1.2E-06 1.E-03
RM: 4, Station: 04R003 Chromium 2.0E-01 mg/kg -- 2.2E-05 -- 4.0E-06 -- 1.5E+00 5.1E-05 3.E-05 9.4E-06 6.E-06
RM: 4, Station: 04R003 Copper 1.5E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 4.0E-02 4.0E-03 1.E-01 7.3E-04 2.E-02
RM: 4, Station: 04R003 Lead 2.3E-01 mg/kg NL 2.5E-05 -- 4.6E-06 -- NL 5.9E-05 -- 1.1E-05 --
RM: 4, Station: 04R003 Manganese 1.1E+02 mg/kg -- 1.2E-02 -- 2.3E-03 -- 1.4E-01 2.9E-02 2.E-01 5.3E-03 4.E-02
RM: 4, Station: 04R003 Mercury 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 1.0E-04 5.7E-06 6.E-02 1.0E-06 1.E-02
RM: 4, Station: 04R003 Nickel ND mg/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 4, Station: 04R003 Silver 4.7E-02 mg/kg -- 5.2E-06 -- 9.5E-07 -- 5.0E-03 1.2E-05 2.E-03 2.2E-06 4.E-04
RM: 4, Station: 04R003 Thallium 2.4E-03 mg/kg -- 2.6E-07 -- 4.8E-08 -- 6.6E-05 6.2E-07 9.E-03 1.1E-07 2.E-03
RM: 4, Station: 04R003 Zinc 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 3.0E-01 4.4E-03 1.E-02 8.0E-04 3.E-03
RM: 4, Station: 04R003 Butyltins
RM: 4, Station: 04R003 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R003 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R003 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R003 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R003 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 4, Station: 04R003 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 4, Station: 04R003 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Fluoranthene 9.3E+01 ug/kg -- 1.0E-05 -- 1.9E-06 -- 4.0E-02 2.4E-05 6.E-04 4.4E-06 1.E-04
RM: 4, Station: 04R003 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 4, Station: 04R003 Phthalates 
RM: 4, Station: 04R003 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 4, Station: 04R003 Semi-Volatile Organic Compounds
RM: 4, Station: 04R003 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 4, Station: 04R003 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 4, Station: 04R003 Phenols
RM: 4, Station: 04R003 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 4, Station: 04R003 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 4, Station: 04R003 Polychlorinated Biphenyls
RM: 4, Station: 04R003 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 4, Station: 04R003 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 4, Station: 04R003 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 4, Station: 04R003 Dioxin/Furans
RM: 4, Station: 04R003 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 4, Station: 04R003 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 4, Station: 04R003 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 4, Station: 04R003 Pesticides
RM: 4, Station: 04R003 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 4, Station: 04R003 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 4, Station: 04R003 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 4, Station: 04R003 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 4, Station: 04R003 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 4, Station: 04R003 Total DDD 1.7E+00 ug/kg 2.4E-01 1.9E-07 4.E-08 3.4E-08 8.E-09 5.0E-04 4.4E-07 9.E-04 8.0E-08 2.E-04
RM: 4, Station: 04R003 Total DDE 7.2E+00 ug/kg 3.4E-01 7.9E-07 3.E-07 1.5E-07 5.E-08 5.0E-04 1.9E-06 4.E-03 3.4E-07 7.E-04
RM: 4, Station: 04R003 Total DDT 1.2E+01 ug/kg 3.4E-01 1.4E-06 5.E-07 2.5E-07 8.E-08 5.0E-04 3.2E-06 6.E-03 5.8E-07 1.E-03
RM: 4, Station: 04R003 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 4, Station: 04R003 Total Endosulfan 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 6.0E-03 4.1E-07 7.E-05 7.5E-08 1.E-05

Exposure Point Total 7.E-06 1.E-06
Body Without Shell RM: 4, Station: 04R004 Metals

RM: 4, Station: 04R004 Aluminum 1.3E+02 mg/kg -- 1.4E-02 -- 2.6E-03 -- 1.0E+00 3.4E-02 3.E-02 6.2E-03 6.E-03
RM: 4, Station: 04R004 Antimony 1.0E-02 mg/kg -- 1.1E-06 -- 2.0E-07 -- 4.0E-04 2.6E-06 6.E-03 4.7E-07 1.E-03
RM: 4, Station: 04R004 Arsenic, inorganic 3.9E-02 mg/kg 1.5E+00 4.3E-06 6.E-06 7.9E-07 1.E-06 3.0E-04 1.0E-05 3.E-02 1.8E-06 6.E-03
RM: 4, Station: 04R004 Cadmium 1.3E-02 mg/kg -- 1.4E-06 -- 2.6E-07 -- 1.0E-03 3.3E-06 3.E-03 6.1E-07 6.E-04
RM: 4, Station: 04R004 Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 4, Station: 04R004 Copper 1.2E+01 mg/kg -- 1.3E-03 -- 2.4E-04 -- 4.0E-02 3.1E-03 8.E-02 5.6E-04 1.E-02
RM: 4, Station: 04R004 Lead 1.1E-01 mg/kg NL 1.2E-05 -- 2.2E-06 -- NL 2.8E-05 -- 5.0E-06 --
RM: 4, Station: 04R004 Manganese 1.7E+02 mg/kg -- 1.8E-02 -- 3.3E-03 -- 1.4E-01 4.2E-02 3.E-01 7.8E-03 6.E-02
RM: 4, Station: 04R004 Mercury 3.7E-02 mg/kg -- 4.1E-06 -- 7.5E-07 -- 1.0E-04 9.5E-06 1.E-01 1.7E-06 2.E-02
RM: 4, Station: 04R004 Nickel 3.9E-01 mg/kg -- 4.3E-05 -- 7.9E-06 -- 2.0E-02 1.0E-04 5.E-03 1.8E-05 9.E-04
RM: 4, Station: 04R004 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 4, Station: 04R004 Silver 3.2E-02 mg/kg -- 3.5E-06 -- 6.4E-07 -- 5.0E-03 8.1E-06 2.E-03 1.5E-06 3.E-04
RM: 4, Station: 04R004 Thallium 3.1E-03 mg/kg -- 3.4E-07 -- 6.3E-08 -- 6.6E-05 8.0E-07 1.E-02 1.5E-07 2.E-03
RM: 4, Station: 04R004 Zinc 1.6E+01 mg/kg -- 1.7E-03 -- 3.2E-04 -- 3.0E-01 4.0E-03 1.E-02 7.4E-04 2.E-03
RM: 4, Station: 04R004 Butyltins
RM: 4, Station: 04R004 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R004 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R004 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 4, Station: 04R004 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R004 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 4, Station: 04R004 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 4, Station: 04R004 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Fluoranthene 1.1E+02 ug/kg -- 1.2E-05 -- 2.2E-06 -- 4.0E-02 2.8E-05 7.E-04 5.2E-06 1.E-04
RM: 4, Station: 04R004 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Pyrene 6.0E+01 ug/kg -- 6.6E-06 -- 1.2E-06 -- 3.0E-02 1.5E-05 5.E-04 2.8E-06 9.E-05
RM: 4, Station: 04R004 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 4, Station: 04R004 Phthalates 
RM: 4, Station: 04R004 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 4, Station: 04R004 Semi-Volatile Organic Compounds
RM: 4, Station: 04R004 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 4, Station: 04R004 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 4, Station: 04R004 Phenols
RM: 4, Station: 04R004 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 4, Station: 04R004 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 4, Station: 04R004 Polychlorinated Biphenyls
RM: 4, Station: 04R004 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 4, Station: 04R004 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 4, Station: 04R004 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 4, Station: 04R004 Dioxin/Furans
RM: 4, Station: 04R004 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 4, Station: 04R004 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 4, Station: 04R004 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 4, Station: 04R004 Pesticides
RM: 4, Station: 04R004 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 4, Station: 04R004 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 4, Station: 04R004 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 4, Station: 04R004 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 4, Station: 04R004 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 4, Station: 04R004 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 4, Station: 04R004 Total DDE 7.4E+00 ug/kg 3.4E-01 8.2E-07 3.E-07 1.5E-07 5.E-08 5.0E-04 1.9E-06 4.E-03 3.5E-07 7.E-04
RM: 4, Station: 04R004 Total DDT 2.6E+00 ug/kg 3.4E-01 2.9E-07 1.E-07 5.3E-08 2.E-08 5.0E-04 6.7E-07 1.E-03 1.2E-07 2.E-04
RM: 4, Station: 04R004 Total Chlordane 4.7E+00 ug/kg 3.5E-01 5.2E-07 2.E-07 9.5E-08 3.E-08 5.0E-04 1.2E-06 2.E-03 2.2E-07 4.E-04
RM: 4, Station: 04R004 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 7.E-06 1.E-06
Body Without Shell RM: 5, Station: 05R001 Metals

RM: 5, Station: 05R001 Aluminum 8.9E+01 mg/kg -- 9.8E-03 -- 1.8E-03 -- 1.0E+00 2.3E-02 2.E-02 4.2E-03 4.E-03
RM: 5, Station: 05R001 Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 5, Station: 05R001 Arsenic, inorganic 3.5E-02 mg/kg 1.5E+00 3.9E-06 6.E-06 7.1E-07 1.E-06 3.0E-04 9.0E-06 3.E-02 1.7E-06 6.E-03
RM: 5, Station: 05R001 Cadmium 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 1.0E-03 2.3E-06 2.E-03 4.2E-07 4.E-04
RM: 5, Station: 05R001 Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 5, Station: 05R001 Copper 1.3E+01 mg/kg -- 1.4E-03 -- 2.6E-04 -- 4.0E-02 3.4E-03 8.E-02 6.2E-04 2.E-02
RM: 5, Station: 05R001 Lead 8.3E-02 mg/kg NL 9.1E-06 -- 1.7E-06 -- NL 2.1E-05 -- 3.9E-06 --
RM: 5, Station: 05R001 Manganese 1.1E+02 mg/kg -- 1.2E-02 -- 2.2E-03 -- 1.4E-01 2.8E-02 2.E-01 5.2E-03 4.E-02
RM: 5, Station: 05R001 Mercury 3.1E-02 mg/kg -- 3.4E-06 -- 6.3E-07 -- 1.0E-04 8.0E-06 8.E-02 1.5E-06 1.E-02
RM: 5, Station: 05R001 Nickel 2.9E-01 mg/kg -- 3.2E-05 -- 5.9E-06 -- 2.0E-02 7.5E-05 4.E-03 1.4E-05 7.E-04
RM: 5, Station: 05R001 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 5, Station: 05R001 Silver 2.8E-02 mg/kg -- 3.1E-06 -- 5.7E-07 -- 5.0E-03 7.2E-06 1.E-03 1.3E-06 3.E-04
RM: 5, Station: 05R001 Thallium 2.5E-03 mg/kg -- 2.8E-07 -- 5.1E-08 -- 6.6E-05 6.4E-07 1.E-02 1.2E-07 2.E-03
RM: 5, Station: 05R001 Zinc 1.6E+01 mg/kg -- 1.8E-03 -- 3.2E-04 -- 3.0E-01 4.1E-03 1.E-02 7.5E-04 2.E-03
RM: 5, Station: 05R001 Butyltins
RM: 5, Station: 05R001 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 5, Station: 05R001 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 5, Station: 05R001 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 5, Station: 05R001 Polynuclear Aromatic Hydrocarbons
RM: 5, Station: 05R001 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 5, Station: 05R001 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 5, Station: 05R001 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 5, Station: 05R001 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 5, Station: 05R001 Phthalates 
RM: 5, Station: 05R001 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 5, Station: 05R001 Semi-Volatile Organic Compounds
RM: 5, Station: 05R001 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 5, Station: 05R001 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 5, Station: 05R001 Phenols
RM: 5, Station: 05R001 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 5, Station: 05R001 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 5, Station: 05R001 Polychlorinated Biphenyls
RM: 5, Station: 05R001 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 5, Station: 05R001 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 5, Station: 05R001 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 5, Station: 05R001 Dioxin/Furans
RM: 5, Station: 05R001 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 5, Station: 05R001 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 5, Station: 05R001 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 5, Station: 05R001 Pesticides
RM: 5, Station: 05R001 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 5, Station: 05R001 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 5, Station: 05R001 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 5, Station: 05R001 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 5, Station: 05R001 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 5, Station: 05R001 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 5, Station: 05R001 Total DDE 5.7E+00 ug/kg 3.4E-01 6.3E-07 2.E-07 1.2E-07 4.E-08 5.0E-04 1.5E-06 3.E-03 2.7E-07 5.E-04
RM: 5, Station: 05R001 Total DDT 2.2E+00 ug/kg 3.4E-01 2.4E-07 8.E-08 4.4E-08 2.E-08 5.0E-04 5.7E-07 1.E-03 1.0E-07 2.E-04
RM: 5, Station: 05R001 Total Chlordane 3.9E+00 ug/kg 3.5E-01 4.3E-07 2.E-07 7.9E-08 3.E-08 5.0E-04 1.0E-06 2.E-03 1.8E-07 4.E-04
RM: 5, Station: 05R001 Total Endosulfan 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 6.0E-03 4.4E-07 7.E-05 8.0E-08 1.E-05

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 5, Station: 05R003 Metals

RM: 5, Station: 05R003 Aluminum 9.7E+01 mg/kg -- 1.1E-02 -- 2.0E-03 -- 1.0E+00 2.5E-02 2.E-02 4.6E-03 5.E-03
RM: 5, Station: 05R003 Antimony 2.0E-02 mg/kg -- 2.2E-06 -- 4.0E-07 -- 4.0E-04 5.1E-06 1.E-02 9.4E-07 2.E-03
RM: 5, Station: 05R003 Arsenic, inorganic 3.5E-02 mg/kg 1.5E+00 3.9E-06 6.E-06 7.1E-07 1.E-06 3.0E-04 9.0E-06 3.E-02 1.7E-06 6.E-03
RM: 5, Station: 05R003 Cadmium 3.6E-02 mg/kg -- 4.0E-06 -- 7.3E-07 -- 1.0E-03 9.3E-06 9.E-03 1.7E-06 2.E-03
RM: 5, Station: 05R003 Chromium 9.0E-01 mg/kg -- 9.9E-05 -- 1.8E-05 -- 1.5E+00 2.3E-04 2.E-04 4.2E-05 3.E-05
RM: 5, Station: 05R003 Copper 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 4.0E-02 4.3E-03 1.E-01 8.0E-04 2.E-02
RM: 5, Station: 05R003 Lead 1.1E-01 mg/kg NL 1.2E-05 -- 2.2E-06 -- NL 2.8E-05 -- 5.2E-06 --
RM: 5, Station: 05R003 Manganese 1.1E+02 mg/kg -- 1.2E-02 -- 2.3E-03 -- 1.4E-01 2.9E-02 2.E-01 5.3E-03 4.E-02
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 5, Station: 05R003 Mercury 3.9E-02 mg/kg -- 4.3E-06 -- 7.9E-07 -- 1.0E-04 1.0E-05 1.E-01 1.8E-06 2.E-02
RM: 5, Station: 05R003 Nickel 5.9E-01 mg/kg -- 6.5E-05 -- 1.2E-05 -- 2.0E-02 1.5E-04 8.E-03 2.8E-05 1.E-03
RM: 5, Station: 05R003 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 5, Station: 05R003 Silver 2.4E-02 mg/kg -- 2.6E-06 -- 4.8E-07 -- 5.0E-03 6.1E-06 1.E-03 1.1E-06 2.E-04
RM: 5, Station: 05R003 Thallium 3.3E-03 mg/kg -- 3.6E-07 -- 6.7E-08 -- 6.6E-05 8.5E-07 1.E-02 1.6E-07 2.E-03
RM: 5, Station: 05R003 Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.8E-04 -- 3.0E-01 4.9E-03 2.E-02 8.9E-04 3.E-03
RM: 5, Station: 05R003 Butyltins
RM: 5, Station: 05R003 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 5, Station: 05R003 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 5, Station: 05R003 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 5, Station: 05R003 Polynuclear Aromatic Hydrocarbons
RM: 5, Station: 05R003 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 5, Station: 05R003 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 5, Station: 05R003 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 5, Station: 05R003 Phthalates 
RM: 5, Station: 05R003 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 5, Station: 05R003 Semi-Volatile Organic Compounds
RM: 5, Station: 05R003 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 5, Station: 05R003 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 5, Station: 05R003 Phenols
RM: 5, Station: 05R003 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 5, Station: 05R003 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 5, Station: 05R003 Polychlorinated Biphenyls
RM: 5, Station: 05R003 Total Aroclors 2.7E+01 ug/kg 2.0E+00 3.0E-06 6.E-06 5.5E-07 1.E-06 2.0E-05 6.9E-06 3.E-01 1.3E-06 6.E-02
RM: 5, Station: 05R003 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 5, Station: 05R003 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 5, Station: 05R003 Dioxin/Furans
RM: 5, Station: 05R003 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 5, Station: 05R003 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 5, Station: 05R003 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 5, Station: 05R003 Pesticides
RM: 5, Station: 05R003 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 5, Station: 05R003 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 5, Station: 05R003 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 5, Station: 05R003 Endrin 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-04 3.1E-07 1.E-03 5.7E-08 2.E-04
RM: 5, Station: 05R003 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 5, Station: 05R003 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 5, Station: 05R003 Total DDE 8.0E+00 ug/kg 3.4E-01 8.8E-07 3.E-07 1.6E-07 5.E-08 5.0E-04 2.1E-06 4.E-03 3.8E-07 8.E-04
RM: 5, Station: 05R003 Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 5, Station: 05R003 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 5, Station: 05R003 Total Endosulfan 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 6.0E-03 3.3E-07 6.E-05 6.1E-08 1.E-05

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 5, Station: CR05W Metals

RM: 5, Station: CR05W Aluminum 8.1E+01 mg/kg -- 9.0E-03 -- 1.6E-03 -- 1.0E+00 2.1E-02 2.E-02 3.8E-03 4.E-03
RM: 5, Station: CR05W Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 5, Station: CR05W Arsenic, inorganic 3.0E-02 mg/kg 1.5E+00 3.3E-06 5.E-06 6.1E-07 9.E-07 3.0E-04 7.7E-06 3.E-02 1.4E-06 5.E-03
RM: 5, Station: CR05W Cadmium 1.9E-02 mg/kg -- 2.1E-06 -- 3.8E-07 -- 1.0E-03 4.9E-06 5.E-03 9.0E-07 9.E-04
RM: 5, Station: CR05W Chromium 2.0E-01 mg/kg -- 2.2E-05 -- 4.0E-06 -- 1.5E+00 5.1E-05 3.E-05 9.4E-06 6.E-06
RM: 5, Station: CR05W Copper 1.8E+01 mg/kg -- 2.0E-03 -- 3.6E-04 -- 4.0E-02 4.6E-03 1.E-01 8.4E-04 2.E-02
RM: 5, Station: CR05W Lead 1.1E-01 mg/kg NL 1.2E-05 -- 2.1E-06 -- NL 2.7E-05 -- 5.0E-06 --
RM: 5, Station: CR05W Manganese 9.3E+01 mg/kg -- 1.0E-02 -- 1.9E-03 -- 1.4E-01 2.4E-02 2.E-01 4.4E-03 3.E-02
RM: 5, Station: CR05W Mercury 3.4E-02 mg/kg -- 3.7E-06 -- 6.9E-07 -- 1.0E-04 8.7E-06 9.E-02 1.6E-06 2.E-02
RM: 5, Station: CR05W Nickel 2.9E-01 mg/kg -- 3.2E-05 -- 5.9E-06 -- 2.0E-02 7.5E-05 4.E-03 1.4E-05 7.E-04
RM: 5, Station: CR05W Selenium 2.1E-01 mg/kg -- 2.3E-05 -- 4.2E-06 -- 5.0E-03 5.4E-05 1.E-02 9.9E-06 2.E-03
RM: 5, Station: CR05W Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 5, Station: CR05W Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 5, Station: CR05W Zinc 1.8E+01 mg/kg -- 2.0E-03 -- 3.7E-04 -- 3.0E-01 4.7E-03 2.E-02 8.5E-04 3.E-03
RM: 5, Station: CR05W Butyltins
RM: 5, Station: CR05W Butyltin ion 3.6E-01 ug/kg -- 4.0E-08 -- 7.3E-09 -- 3.0E-04 9.3E-08 3.E-04 1.7E-08 6.E-05
RM: 5, Station: CR05W Dibutyltin ion 3.9E-01 ug/kg -- 4.3E-08 -- 7.9E-09 -- 3.0E-04 1.0E-07 3.E-04 1.8E-08 6.E-05
RM: 5, Station: CR05W Tributyltin ion 7.0E-01 ug/kg -- 7.7E-08 -- 1.4E-08 -- 3.0E-04 1.8E-07 6.E-04 3.3E-08 1.E-04
RM: 5, Station: CR05W Polynuclear Aromatic Hydrocarbons
RM: 5, Station: CR05W 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 5, Station: CR05W Acenaphthene 3.2E-01 ug/kg -- 3.5E-08 -- 6.5E-09 -- 6.0E-02 8.2E-08 1.E-06 1.5E-08 3.E-07
RM: 5, Station: CR05W Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 5, Station: CR05W Anthracene 1.8E-01 ug/kg -- 2.0E-08 -- 3.6E-09 -- 3.0E-01 4.6E-08 2.E-07 8.5E-09 3.E-08
RM: 5, Station: CR05W Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: CR05W Benzo(a)pyrene 5.4E-01 ug/kg 7.3E+00 6.0E-08 4.E-07 1.1E-08 8.E-08 -- 1.4E-07 -- 2.5E-08 --
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 5, Station: CR05W Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: CR05W Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: CR05W Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 5, Station: CR05W Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 5, Station: CR05W Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 5, Station: CR05W Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: CR05W Fluorene 2.1E-01 ug/kg -- 2.3E-08 -- 4.2E-09 -- 4.0E-02 5.4E-08 1.E-06 9.9E-09 2.E-07
RM: 5, Station: CR05W Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: CR05W Naphthalene 6.0E-01 ug/kg -- 6.6E-08 -- 1.2E-08 -- 2.0E-02 1.5E-07 8.E-06 2.8E-08 1.E-06
RM: 5, Station: CR05W Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: CR05W Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: CR05W Total Carcinogenic PAHs -- ug/kg -- -- 4.E-07 -- 8.E-08 -- -- -- -- --
RM: 5, Station: CR05W Phthalates 
RM: 5, Station: CR05W Butylbenzyl phthalate 1.5E+01 ug/kg 1.9E-03 1.7E-06 3.E-09 3.0E-07 6.E-10 2.0E-01 3.9E-06 2.E-05 7.1E-07 4.E-06
RM: 5, Station: CR05W Semi-Volatile Organic Compounds
RM: 5, Station: CR05W Dibenzofuran 1.3E-01 ug/kg -- 1.4E-08 -- 2.6E-09 -- 4.0E-02 3.3E-08 8.E-07 6.1E-09 2.E-07
RM: 5, Station: CR05W Hexachlorobenzene 4.2E-02 ug/kg 1.6E+00 4.7E-09 7.E-09 8.5E-10 1.E-09 8.0E-04 1.1E-08 1.E-05 2.0E-09 2.E-06
RM: 5, Station: CR05W Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 5, Station: CR05W Phenols
RM: 5, Station: CR05W 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 5, Station: CR05W Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: CR05W Phenol 4.5E+01 ug/kg -- 5.0E-06 -- 9.1E-07 -- 3.0E-01 1.2E-05 4.E-05 2.1E-06 7.E-06
RM: 5, Station: CR05W Polychlorinated Biphenyls
RM: 5, Station: CR05W Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 5, Station: CR05W Total PCB Congeners 1.0E+04 pg/g NA 1.1E-06 -- 2.0E-07 -- NA 2.6E-06 -- 4.8E-07 --
RM: 5, Station: CR05W Total PCBs, Adjusted 7.4E+03 pg/g 2.0E+00 8.2E-07 2.E-06 1.5E-07 3.E-07 2.0E-05 1.9E-06 1.E-01 3.5E-07 2.E-02
RM: 5, Station: CR05W Dioxin/Furans
RM: 5, Station: CR05W Total Dioxin/Furan TEQ 2.1E-01 pg/g 1.3E+05 2.3E-11 3.E-06 4.2E-12 5.E-07 1.0E-09 5.3E-11 5.E-02 9.8E-12 1.E-02
RM: 5, Station: CR05W Total PCB TEQ 3.3E-01 pg/g 1.3E+05 3.6E-11 5.E-06 6.7E-12 9.E-07 1.0E-09 8.5E-11 8.E-02 1.6E-11 2.E-02
RM: 5, Station: CR05W Total TEQ -- pg/g -- -- 8.E-06 -- 1.E-06 -- -- 1.E-01 -- 3.E-02
RM: 5, Station: CR05W Pesticides
RM: 5, Station: CR05W Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 5, Station: CR05W alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 5, Station: CR05W Dieldrin 1.4E-02 ug/kg 1.6E+01 1.6E-09 3.E-08 2.9E-10 5.E-09 5.0E-05 3.7E-09 7.E-05 6.7E-10 1.E-05
RM: 5, Station: CR05W Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 5, Station: CR05W Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 5, Station: CR05W Total DDD 2.9E-01 ug/kg 2.4E-01 3.2E-08 8.E-09 5.8E-09 1.E-09 5.0E-04 7.4E-08 1.E-04 1.4E-08 3.E-05
RM: 5, Station: CR05W Total DDE 1.6E+00 ug/kg 3.4E-01 1.8E-07 6.E-08 3.3E-08 1.E-08 5.0E-04 4.2E-07 8.E-04 7.8E-08 2.E-04
RM: 5, Station: CR05W Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 5, Station: CR05W Total Chlordane 2.6E-01 ug/kg 3.5E-01 2.8E-08 1.E-08 5.2E-09 2.E-09 5.0E-04 6.6E-08 1.E-04 1.2E-08 2.E-05
RM: 5, Station: CR05W Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 1.E-05 3.E-06
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

Body Without Shell RM: 6, Station: 06R001 Metals
RM: 6, Station: 06R001 Aluminum 1.1E+02 mg/kg -- 1.2E-02 -- 2.2E-03 -- 1.0E+00 2.8E-02 3.E-02 5.0E-03 5.E-03
RM: 6, Station: 06R001 Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 6, Station: 06R001 Arsenic, inorganic 3.2E-02 mg/kg 1.5E+00 3.5E-06 5.E-06 6.5E-07 1.E-06 3.0E-04 8.2E-06 3.E-02 1.5E-06 5.E-03
RM: 6, Station: 06R001 Cadmium 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-03 2.8E-06 3.E-03 5.2E-07 5.E-04
RM: 6, Station: 06R001 Chromium 9.0E-01 mg/kg -- 9.9E-05 -- 1.8E-05 -- 1.5E+00 2.3E-04 2.E-04 4.2E-05 3.E-05
RM: 6, Station: 06R001 Copper 1.5E+01 mg/kg -- 1.6E-03 -- 3.0E-04 -- 4.0E-02 3.8E-03 1.E-01 7.0E-04 2.E-02
RM: 6, Station: 06R001 Lead 7.1E-02 mg/kg NL 7.8E-06 -- 1.4E-06 -- NL 1.8E-05 -- 3.3E-06 --
RM: 6, Station: 06R001 Manganese 1.2E+02 mg/kg -- 1.3E-02 -- 2.3E-03 -- 1.4E-01 3.0E-02 2.E-01 5.4E-03 4.E-02
RM: 6, Station: 06R001 Mercury 4.1E-02 mg/kg -- 4.5E-06 -- 8.3E-07 -- 1.0E-04 1.1E-05 1.E-01 1.9E-06 2.E-02
RM: 6, Station: 06R001 Nickel 5.1E-01 mg/kg -- 5.6E-05 -- 1.0E-05 -- 2.0E-02 1.3E-04 7.E-03 2.4E-05 1.E-03
RM: 6, Station: 06R001 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: 06R001 Silver 3.2E-02 mg/kg -- 3.5E-06 -- 6.4E-07 -- 5.0E-03 8.2E-06 2.E-03 1.5E-06 3.E-04
RM: 6, Station: 06R001 Thallium 2.0E-03 mg/kg -- 2.2E-07 -- 4.0E-08 -- 6.6E-05 5.1E-07 8.E-03 9.4E-08 1.E-03
RM: 6, Station: 06R001 Zinc 1.5E+01 mg/kg -- 1.7E-03 -- 3.0E-04 -- 3.0E-01 3.9E-03 1.E-02 7.1E-04 2.E-03
RM: 6, Station: 06R001 Butyltins
RM: 6, Station: 06R001 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 6, Station: 06R001 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 6, Station: 06R001 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 6, Station: 06R001 Polynuclear Aromatic Hydrocarbons
RM: 6, Station: 06R001 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 6, Station: 06R001 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 6, Station: 06R001 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 6, Station: 06R001 Phthalates 
RM: 6, Station: 06R001 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 6, Station: 06R001 Semi-Volatile Organic Compounds
RM: 6, Station: 06R001 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 6, Station: 06R001 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 6, Station: 06R001 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 6, Station: 06R001 Phenols
RM: 6, Station: 06R001 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: 06R001 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 6, Station: 06R001 Polychlorinated Biphenyls
RM: 6, Station: 06R001 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 6, Station: 06R001 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 6, Station: 06R001 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 6, Station: 06R001 Dioxin/Furans
RM: 6, Station: 06R001 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 6, Station: 06R001 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 6, Station: 06R001 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 6, Station: 06R001 Pesticides
RM: 6, Station: 06R001 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 6, Station: 06R001 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 6, Station: 06R001 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 6, Station: 06R001 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 6, Station: 06R001 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 6, Station: 06R001 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 6, Station: 06R001 Total DDE 5.1E+00 ug/kg 3.4E-01 5.6E-07 2.E-07 1.0E-07 4.E-08 5.0E-04 1.3E-06 3.E-03 2.4E-07 5.E-04
RM: 6, Station: 06R001 Total DDT 1.8E+00 ug/kg 3.4E-01 1.9E-07 7.E-08 3.5E-08 1.E-08 5.0E-04 4.5E-07 9.E-04 8.3E-08 2.E-04
RM: 6, Station: 06R001 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 6, Station: 06R001 Total Endosulfan 2.1E+00 ug/kg -- 2.3E-07 -- 4.2E-08 -- 6.0E-03 5.4E-07 9.E-05 9.9E-08 2.E-05

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 6, Station: 06R004 Metals

RM: 6, Station: 06R004 Aluminum 1.5E+02 mg/kg -- 1.6E-02 -- 2.9E-03 -- 1.0E+00 3.7E-02 4.E-02 6.8E-03 7.E-03
RM: 6, Station: 06R004 Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 6, Station: 06R004 Arsenic, inorganic 3.8E-02 mg/kg 1.5E+00 4.2E-06 6.E-06 7.7E-07 1.E-06 3.0E-04 9.8E-06 3.E-02 1.8E-06 6.E-03
RM: 6, Station: 06R004 Cadmium 2.0E-02 mg/kg -- 2.2E-06 -- 4.0E-07 -- 1.0E-03 5.1E-06 5.E-03 9.4E-07 9.E-04
RM: 6, Station: 06R004 Chromium 8.0E-01 mg/kg -- 8.8E-05 -- 1.6E-05 -- 1.5E+00 2.1E-04 1.E-04 3.8E-05 3.E-05
RM: 6, Station: 06R004 Copper 1.6E+01 mg/kg -- 1.8E-03 -- 3.3E-04 -- 4.0E-02 4.2E-03 1.E-01 7.7E-04 2.E-02
RM: 6, Station: 06R004 Lead 8.8E-02 mg/kg NL 9.7E-06 -- 1.8E-06 -- NL 2.3E-05 -- 4.1E-06 --
RM: 6, Station: 06R004 Manganese 2.1E+02 mg/kg -- 2.3E-02 -- 4.3E-03 -- 1.4E-01 5.5E-02 4.E-01 1.0E-02 7.E-02
RM: 6, Station: 06R004 Mercury 3.4E-02 mg/kg -- 3.7E-06 -- 6.9E-07 -- 1.0E-04 8.7E-06 9.E-02 1.6E-06 2.E-02
RM: 6, Station: 06R004 Nickel 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 2.0E-02 1.3E-04 6.E-03 2.4E-05 1.E-03
RM: 6, Station: 06R004 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: 06R004 Silver 3.1E-02 mg/kg -- 3.4E-06 -- 6.2E-07 -- 5.0E-03 7.9E-06 2.E-03 1.4E-06 3.E-04
RM: 6, Station: 06R004 Thallium 3.7E-03 mg/kg -- 4.1E-07 -- 7.5E-08 -- 6.6E-05 9.5E-07 1.E-02 1.7E-07 3.E-03
RM: 6, Station: 06R004 Zinc 2.0E+01 mg/kg -- 2.2E-03 -- 4.1E-04 -- 3.0E-01 5.2E-03 2.E-02 9.6E-04 3.E-03
RM: 6, Station: 06R004 Butyltins
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 6, Station: 06R004 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 6, Station: 06R004 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 6, Station: 06R004 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 6, Station: 06R004 Polynuclear Aromatic Hydrocarbons
RM: 6, Station: 06R004 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 6, Station: 06R004 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 6, Station: 06R004 Benzo(a)anthracene 8.0E+01 ug/kg 7.3E-01 8.8E-06 6.E-06 1.6E-06 1.E-06 -- 2.1E-05 -- 3.8E-06 --
RM: 6, Station: 06R004 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R004 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R004 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R004 Chrysene 8.7E+01 ug/kg 7.3E-03 9.6E-06 7.E-08 1.8E-06 1.E-08 -- 2.2E-05 -- 4.1E-06 --
RM: 6, Station: 06R004 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R004 Fluoranthene 1.3E+02 ug/kg -- 1.4E-05 -- 2.6E-06 -- 4.0E-02 3.3E-05 8.E-04 6.1E-06 2.E-04
RM: 6, Station: 06R004 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R004 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Phenanthrene 9.7E+01 ug/kg -- 1.1E-05 -- 2.0E-06 -- 3.0E-02 2.5E-05 8.E-04 4.6E-06 2.E-04
RM: 6, Station: 06R004 Pyrene 8.3E+01 ug/kg -- 9.1E-06 -- 1.7E-06 -- 3.0E-02 2.1E-05 7.E-04 3.9E-06 1.E-04
RM: 6, Station: 06R004 Total Carcinogenic PAHs -- ug/kg -- -- 7.E-06 -- 1.E-06 -- -- -- -- --
RM: 6, Station: 06R004 Phthalates 
RM: 6, Station: 06R004 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 6, Station: 06R004 Semi-Volatile Organic Compounds
RM: 6, Station: 06R004 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 6, Station: 06R004 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 6, Station: 06R004 Phenols
RM: 6, Station: 06R004 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: 06R004 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 6, Station: 06R004 Polychlorinated Biphenyls
RM: 6, Station: 06R004 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 6, Station: 06R004 Total PCB Congeners 1.7E+04 pg/g NA 1.9E-06 -- 3.4E-07 -- NA 4.4E-06 -- 8.0E-07 --
RM: 6, Station: 06R004 Total PCBs, Adjusted 1.5E+04 pg/g 2.0E+00 1.7E-06 3.E-06 3.1E-07 6.E-07 2.0E-05 3.9E-06 2.E-01 7.2E-07 4.E-02
RM: 6, Station: 06R004 Dioxin/Furans
RM: 6, Station: 06R004 Total Dioxin/Furan TEQ 1.4E+00 pg/g 1.3E+05 1.6E-10 2.E-05 2.9E-11 4.E-06 1.0E-09 3.6E-10 4.E-01 6.7E-11 7.E-02
RM: 6, Station: 06R004 Total PCB TEQ 3.5E-01 pg/g 1.3E+05 3.9E-11 5.E-06 7.2E-12 9.E-07 1.0E-09 9.1E-11 9.E-02 1.7E-11 2.E-02
RM: 6, Station: 06R004 Total TEQ -- pg/g -- -- 3.E-05 -- 5.E-06 -- -- 5.E-01 -- 8.E-02
RM: 6, Station: 06R004 Pesticides
RM: 6, Station: 06R004 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 29 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 6, Station: 06R004 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 6, Station: 06R004 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 6, Station: 06R004 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 6, Station: 06R004 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 6, Station: 06R004 Total DDD 1.0E+01 ug/kg 2.4E-01 1.1E-06 3.E-07 2.0E-07 5.E-08 5.0E-04 2.6E-06 5.E-03 4.8E-07 1.E-03
RM: 6, Station: 06R004 Total DDE 9.3E+00 ug/kg 3.4E-01 1.0E-06 3.E-07 1.9E-07 6.E-08 5.0E-04 2.4E-06 5.E-03 4.4E-07 9.E-04
RM: 6, Station: 06R004 Total DDT 3.1E+00 ug/kg 3.4E-01 3.4E-07 1.E-07 6.3E-08 2.E-08 5.0E-04 8.0E-07 2.E-03 1.5E-07 3.E-04
RM: 6, Station: 06R004 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 6, Station: 06R004 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 4.E-05 8.E-06
Body Without Shell RM: 6, Station: CR06W Metals

RM: 6, Station: CR06W Aluminum 1.4E+02 mg/kg -- 1.5E-02 -- 2.8E-03 -- 1.0E+00 3.6E-02 4.E-02 6.6E-03 7.E-03
RM: 6, Station: CR06W Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 6, Station: CR06W Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.7E-06 6.E-06 6.9E-07 1.E-06 3.0E-04 8.7E-06 3.E-02 1.6E-06 5.E-03
RM: 6, Station: CR06W Cadmium 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 1.0E-03 2.3E-06 2.E-03 4.2E-07 4.E-04
RM: 6, Station: CR06W Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 6, Station: CR06W Copper 1.5E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 4.0E-02 4.0E-03 1.E-01 7.3E-04 2.E-02
RM: 6, Station: CR06W Lead 9.8E-02 mg/kg NL 1.1E-05 -- 2.0E-06 -- NL 2.5E-05 -- 4.6E-06 --
RM: 6, Station: CR06W Manganese 1.7E+02 mg/kg -- 1.8E-02 -- 3.4E-03 -- 1.4E-01 4.3E-02 3.E-01 7.9E-03 6.E-02
RM: 6, Station: CR06W Mercury 3.9E-02 mg/kg -- 4.3E-06 -- 7.9E-07 -- 1.0E-04 1.0E-05 1.E-01 1.9E-06 2.E-02
RM: 6, Station: CR06W Nickel 4.8E-01 mg/kg -- 5.2E-05 -- 9.6E-06 -- 2.0E-02 1.2E-04 6.E-03 2.2E-05 1.E-03
RM: 6, Station: CR06W Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: CR06W Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: CR06W Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 6, Station: CR06W Zinc 1.8E+01 mg/kg -- 2.0E-03 -- 3.6E-04 -- 3.0E-01 4.6E-03 2.E-02 8.5E-04 3.E-03
RM: 6, Station: CR06W Butyltins
RM: 6, Station: CR06W Butyltin ion 4.6E+00 ug/kg -- 5.1E-07 -- 9.3E-08 -- 3.0E-04 1.2E-06 4.E-03 2.2E-07 7.E-04
RM: 6, Station: CR06W Dibutyltin ion 3.3E+02 ug/kg -- 3.6E-05 -- 6.7E-06 -- 3.0E-04 8.5E-05 3.E-01 1.6E-05 5.E-02
RM: 6, Station: CR06W Tributyltin ion 2.3E+00 ug/kg -- 2.5E-07 -- 4.6E-08 -- 3.0E-04 5.9E-07 2.E-03 1.1E-07 4.E-04
RM: 6, Station: CR06W Polynuclear Aromatic Hydrocarbons
RM: 6, Station: CR06W 2-Methylnaphthalene 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 4.0E-03 2.8E-07 7.E-05 5.2E-08 1.E-05
RM: 6, Station: CR06W Acenaphthene 4.2E+00 ug/kg -- 4.6E-07 -- 8.5E-08 -- 6.0E-02 1.1E-06 2.E-05 2.0E-07 3.E-06
RM: 6, Station: CR06W Acenaphthylene 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 6.0E-02 2.8E-07 5.E-06 5.2E-08 9.E-07
RM: 6, Station: CR06W Anthracene 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 3.0E-01 7.5E-07 2.E-06 1.4E-07 5.E-07
RM: 6, Station: CR06W Benzo(a)anthracene 7.5E+00 ug/kg 7.3E-01 8.3E-07 6.E-07 1.5E-07 1.E-07 -- 1.9E-06 -- 3.5E-07 --
RM: 6, Station: CR06W Benzo(a)pyrene 7.5E+00 ug/kg 7.3E+00 8.3E-07 6.E-06 1.5E-07 1.E-06 -- 1.9E-06 -- 3.5E-07 --
RM: 6, Station: CR06W Benzo(b)fluoranthene 5.3E+00 ug/kg 7.3E-01 5.8E-07 4.E-07 1.1E-07 8.E-08 -- 1.4E-06 -- 2.5E-07 --
RM: 6, Station: CR06W Benzo(g,h,i)perylene 5.6E+00 ug/kg -- 6.2E-07 -- 1.1E-07 -- 3.0E-02 1.4E-06 5.E-05 2.6E-07 9.E-06
RM: 6, Station: CR06W Benzo(k)fluoranthene 5.0E+00 ug/kg 7.3E-02 5.5E-07 4.E-08 1.0E-07 7.E-09 -- 1.3E-06 -- 2.4E-07 --
RM: 6, Station: CR06W Chrysene 1.2E+01 ug/kg 7.3E-03 1.3E-06 1.E-08 2.4E-07 2.E-09 -- 3.1E-06 -- 5.7E-07 --
RM: 6, Station: CR06W Dibenzo(a,h)anthracene 7.1E-01 ug/kg 7.3E+00 7.8E-08 6.E-07 1.4E-08 1.E-07 -- 1.8E-07 -- 3.3E-08 --
RM: 6, Station: CR06W Fluoranthene 1.2E+01 ug/kg -- 1.3E-06 -- 2.4E-07 -- 4.0E-02 3.1E-06 8.E-05 5.7E-07 1.E-05
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 6, Station: CR06W Fluorene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 4.0E-02 4.6E-07 1.E-05 8.5E-08 2.E-06
RM: 6, Station: CR06W Indeno(1,2,3-cd)pyrene 5.3E+00 ug/kg 7.3E-01 5.8E-07 4.E-07 1.1E-07 8.E-08 -- 1.4E-06 -- 2.5E-07 --
RM: 6, Station: CR06W Naphthalene 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 2.0E-02 7.5E-07 4.E-05 1.4E-07 7.E-06
RM: 6, Station: CR06W Phenanthrene 7.6E+00 ug/kg -- 8.4E-07 -- 1.5E-07 -- 3.0E-02 2.0E-06 7.E-05 3.6E-07 1.E-05
RM: 6, Station: CR06W Pyrene 1.5E+01 ug/kg -- 1.7E-06 -- 3.0E-07 -- 3.0E-02 3.9E-06 1.E-04 7.1E-07 2.E-05
RM: 6, Station: CR06W Total Carcinogenic PAHs -- ug/kg -- -- 8.E-06 -- 1.E-06 -- -- -- -- --
RM: 6, Station: CR06W Phthalates 
RM: 6, Station: CR06W Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 6, Station: CR06W Semi-Volatile Organic Compounds
RM: 6, Station: CR06W Dibenzofuran 3.5E-01 ug/kg -- 3.9E-08 -- 7.1E-09 -- 4.0E-02 9.0E-08 2.E-06 1.7E-08 4.E-07
RM: 6, Station: CR06W Hexachlorobenzene 5.1E-02 ug/kg 1.6E+00 5.6E-09 9.E-09 1.0E-09 2.E-09 8.0E-04 1.3E-08 2.E-05 2.4E-09 3.E-06
RM: 6, Station: CR06W Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 6, Station: CR06W Phenols
RM: 6, Station: CR06W 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: CR06W Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: CR06W Phenol 6.1E+01 ug/kg -- 6.7E-06 -- 1.2E-06 -- 3.0E-01 1.6E-05 5.E-05 2.9E-06 1.E-05
RM: 6, Station: CR06W Polychlorinated Biphenyls
RM: 6, Station: CR06W Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 6, Station: CR06W Total PCB Congeners 4.4E+04 pg/g NA 4.9E-06 -- 9.0E-07 -- NA 1.1E-05 -- 2.1E-06 --
RM: 6, Station: CR06W Total PCBs, Adjusted 4.2E+04 pg/g 2.0E+00 4.7E-06 9.E-06 8.6E-07 2.E-06 2.0E-05 1.1E-05 5.E-01 2.0E-06 1.E-01
RM: 6, Station: CR06W Dioxin/Furans
RM: 6, Station: CR06W Total Dioxin/Furan TEQ 5.5E-01 pg/g 1.3E+05 6.1E-11 8.E-06 1.1E-11 1.E-06 1.0E-09 1.4E-10 1.E-01 2.6E-11 3.E-02
RM: 6, Station: CR06W Total PCB TEQ 3.2E-01 pg/g 1.3E+05 3.5E-11 5.E-06 6.4E-12 8.E-07 1.0E-09 8.2E-11 8.E-02 1.5E-11 1.E-02
RM: 6, Station: CR06W Total TEQ -- pg/g -- -- 1.E-05 -- 2.E-06 -- -- 2.E-01 -- 4.E-02
RM: 6, Station: CR06W Pesticides
RM: 6, Station: CR06W Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 6, Station: CR06W alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 6, Station: CR06W Dieldrin 1.5E-02 ug/kg 1.6E+01 1.6E-09 3.E-08 3.0E-10 5.E-09 5.0E-05 3.8E-09 8.E-05 7.0E-10 1.E-05
RM: 6, Station: CR06W Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 6, Station: CR06W Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 6, Station: CR06W Total DDD 7.4E-01 ug/kg 2.4E-01 8.2E-08 2.E-08 1.5E-08 4.E-09 5.0E-04 1.9E-07 4.E-04 3.5E-08 7.E-05
RM: 6, Station: CR06W Total DDE 2.1E+00 ug/kg 3.4E-01 2.3E-07 8.E-08 4.2E-08 1.E-08 5.0E-04 5.3E-07 1.E-03 9.8E-08 2.E-04
RM: 6, Station: CR06W Total DDT 1.2E-01 ug/kg 3.4E-01 1.3E-08 4.E-09 2.3E-09 8.E-10 5.0E-04 3.0E-08 6.E-05 5.4E-09 1.E-05
RM: 6, Station: CR06W Total Chlordane 1.7E-01 ug/kg 3.5E-01 1.9E-08 7.E-09 3.4E-09 1.E-09 5.0E-04 4.4E-08 9.E-05 8.0E-09 2.E-05
RM: 6, Station: CR06W Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 4.E-05 7.E-06
Body Without Shell RM: 7, Station: 07R003 Metals

RM: 7, Station: 07R003 Aluminum 9.8E+01 mg/kg -- 1.1E-02 -- 2.0E-03 -- 1.0E+00 2.5E-02 3.E-02 4.6E-03 5.E-03
RM: 7, Station: 07R003 Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 7, Station: 07R003 Arsenic, inorganic 3.0E-02 mg/kg 1.5E+00 3.3E-06 5.E-06 6.1E-07 9.E-07 3.0E-04 7.7E-06 3.E-02 1.4E-06 5.E-03
RM: 7, Station: 07R003 Cadmium 1.5E-02 mg/kg -- 1.7E-06 -- 3.0E-07 -- 1.0E-03 3.9E-06 4.E-03 7.1E-07 7.E-04
RM: 7, Station: 07R003 Chromium 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 1.5E+00 7.7E-05 5.E-05 1.4E-05 9.E-06
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 7, Station: 07R003 Copper 1.4E+01 mg/kg -- 1.5E-03 -- 2.8E-04 -- 4.0E-02 3.5E-03 9.E-02 6.5E-04 2.E-02
RM: 7, Station: 07R003 Lead 9.1E-02 mg/kg NL 1.0E-05 -- 1.8E-06 -- NL 2.3E-05 -- 4.3E-06 --
RM: 7, Station: 07R003 Manganese 1.2E+02 mg/kg -- 1.3E-02 -- 2.4E-03 -- 1.4E-01 3.0E-02 2.E-01 5.5E-03 4.E-02
RM: 7, Station: 07R003 Mercury 3.0E-02 mg/kg -- 3.3E-06 -- 6.1E-07 -- 1.0E-04 7.7E-06 8.E-02 1.4E-06 1.E-02
RM: 7, Station: 07R003 Nickel 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 2.0E-02 7.7E-05 4.E-03 1.4E-05 7.E-04
RM: 7, Station: 07R003 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 7, Station: 07R003 Silver 1.9E-02 mg/kg -- 2.1E-06 -- 3.8E-07 -- 5.0E-03 4.9E-06 1.E-03 9.0E-07 2.E-04
RM: 7, Station: 07R003 Thallium 2.4E-03 mg/kg -- 2.6E-07 -- 4.8E-08 -- 6.6E-05 6.2E-07 9.E-03 1.1E-07 2.E-03
RM: 7, Station: 07R003 Zinc 1.6E+01 mg/kg -- 1.8E-03 -- 3.2E-04 -- 3.0E-01 4.1E-03 1.E-02 7.5E-04 3.E-03
RM: 7, Station: 07R003 Butyltins
RM: 7, Station: 07R003 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R003 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R003 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R003 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R003 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 7, Station: 07R003 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 7, Station: 07R003 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 7, Station: 07R003 Phthalates 
RM: 7, Station: 07R003 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 7, Station: 07R003 Semi-Volatile Organic Compounds
RM: 7, Station: 07R003 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 7, Station: 07R003 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 7, Station: 07R003 Phenols
RM: 7, Station: 07R003 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 7, Station: 07R003 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 7, Station: 07R003 Polychlorinated Biphenyls
RM: 7, Station: 07R003 Total Aroclors 3.9E+01 ug/kg 2.0E+00 4.3E-06 9.E-06 7.9E-07 2.E-06 2.0E-05 1.0E-05 5.E-01 1.8E-06 9.E-02
RM: 7, Station: 07R003 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 7, Station: 07R003 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 7, Station: 07R003 Dioxin/Furans
RM: 7, Station: 07R003 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 7, Station: 07R003 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 7, Station: 07R003 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 7, Station: 07R003 Pesticides
RM: 7, Station: 07R003 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 7, Station: 07R003 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 7, Station: 07R003 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 7, Station: 07R003 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 7, Station: 07R003 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 7, Station: 07R003 Total DDD 4.1E+00 ug/kg 2.4E-01 4.5E-07 1.E-07 8.3E-08 2.E-08 5.0E-04 1.1E-06 2.E-03 1.9E-07 4.E-04
RM: 7, Station: 07R003 Total DDE 1.6E+01 ug/kg 3.4E-01 1.8E-06 6.E-07 3.2E-07 1.E-07 5.0E-04 4.1E-06 8.E-03 7.5E-07 2.E-03
RM: 7, Station: 07R003 Total DDT 1.8E+01 ug/kg 3.4E-01 1.9E-06 7.E-07 3.5E-07 1.E-07 5.0E-04 4.5E-06 9.E-03 8.3E-07 2.E-03
RM: 7, Station: 07R003 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 7, Station: 07R003 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 7, Station: 07R004 Metals

RM: 7, Station: 07R004 Aluminum 2.0E+02 mg/kg -- 2.2E-02 -- 4.1E-03 -- 1.0E+00 5.2E-02 5.E-02 9.6E-03 1.E-02
RM: 7, Station: 07R004 Antimony 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 4.0E-04 2.3E-06 6.E-03 4.2E-07 1.E-03
RM: 7, Station: 07R004 Arsenic, inorganic 5.0E-02 mg/kg 1.5E+00 5.5E-06 8.E-06 1.0E-06 2.E-06 3.0E-04 1.3E-05 4.E-02 2.4E-06 8.E-03
RM: 7, Station: 07R004 Cadmium 1.6E-02 mg/kg -- 1.8E-06 -- 3.2E-07 -- 1.0E-03 4.1E-06 4.E-03 7.5E-07 8.E-04
RM: 7, Station: 07R004 Chromium 9.0E-01 mg/kg -- 9.9E-05 -- 1.8E-05 -- 1.5E+00 2.3E-04 2.E-04 4.2E-05 3.E-05
RM: 7, Station: 07R004 Copper 1.8E+01 mg/kg -- 1.9E-03 -- 3.6E-04 -- 4.0E-02 4.5E-03 1.E-01 8.3E-04 2.E-02
RM: 7, Station: 07R004 Lead 2.0E-01 mg/kg NL 2.2E-05 -- 4.1E-06 -- NL 5.2E-05 -- 9.5E-06 --
RM: 7, Station: 07R004 Manganese 1.7E+02 mg/kg -- 1.9E-02 -- 3.5E-03 -- 1.4E-01 4.4E-02 3.E-01 8.1E-03 6.E-02
RM: 7, Station: 07R004 Mercury 3.6E-02 mg/kg -- 4.0E-06 -- 7.3E-07 -- 1.0E-04 9.3E-06 9.E-02 1.7E-06 2.E-02
RM: 7, Station: 07R004 Nickel 5.5E-01 mg/kg -- 6.1E-05 -- 1.1E-05 -- 2.0E-02 1.4E-04 7.E-03 2.6E-05 1.E-03
RM: 7, Station: 07R004 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 7, Station: 07R004 Silver 3.9E-02 mg/kg -- 4.3E-06 -- 7.9E-07 -- 5.0E-03 1.0E-05 2.E-03 1.8E-06 4.E-04
RM: 7, Station: 07R004 Thallium 3.2E-03 mg/kg -- 3.5E-07 -- 6.5E-08 -- 6.6E-05 8.2E-07 1.E-02 1.5E-07 2.E-03
RM: 7, Station: 07R004 Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.9E-04 -- 3.0E-01 4.9E-03 2.E-02 9.0E-04 3.E-03
RM: 7, Station: 07R004 Butyltins
RM: 7, Station: 07R004 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R004 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R004 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R004 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R004 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 7, Station: 07R004 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 7, Station: 07R004 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 7, Station: 07R004 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 7, Station: 07R004 Phthalates 
RM: 7, Station: 07R004 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 7, Station: 07R004 Semi-Volatile Organic Compounds
RM: 7, Station: 07R004 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 7, Station: 07R004 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 7, Station: 07R004 Phenols
RM: 7, Station: 07R004 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 7, Station: 07R004 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 7, Station: 07R004 Polychlorinated Biphenyls
RM: 7, Station: 07R004 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 7, Station: 07R004 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 7, Station: 07R004 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 7, Station: 07R004 Dioxin/Furans
RM: 7, Station: 07R004 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 7, Station: 07R004 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 7, Station: 07R004 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 7, Station: 07R004 Pesticides
RM: 7, Station: 07R004 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 7, Station: 07R004 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 7, Station: 07R004 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 7, Station: 07R004 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 7, Station: 07R004 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 7, Station: 07R004 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 7, Station: 07R004 Total DDE 6.9E+00 ug/kg 3.4E-01 7.6E-07 3.E-07 1.4E-07 5.E-08 5.0E-04 1.8E-06 4.E-03 3.3E-07 7.E-04
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 7, Station: 07R004 Total DDT 2.0E+00 ug/kg 3.4E-01 2.2E-07 7.E-08 4.0E-08 1.E-08 5.0E-04 5.1E-07 1.E-03 9.4E-08 2.E-04
RM: 7, Station: 07R004 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 7, Station: 07R004 Total Endosulfan 2.2E+00 ug/kg -- 2.4E-07 -- 4.4E-08 -- 6.0E-03 5.7E-07 9.E-05 1.0E-07 2.E-05

Exposure Point Total 9.E-06 2.E-06
Body Without Shell RM: 7, Station: 07R006 Metals

RM: 7, Station: 07R006 Aluminum 5.9E+01 mg/kg -- 6.5E-03 -- 1.2E-03 -- 1.0E+00 1.5E-02 2.E-02 2.8E-03 3.E-03
RM: 7, Station: 07R006 Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 7, Station: 07R006 Arsenic, inorganic 3.2E-02 mg/kg 1.5E+00 3.5E-06 5.E-06 6.5E-07 1.E-06 3.0E-04 8.2E-06 3.E-02 1.5E-06 5.E-03
RM: 7, Station: 07R006 Cadmium 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 1.0E-03 2.3E-06 2.E-03 4.2E-07 4.E-04
RM: 7, Station: 07R006 Chromium 5.4E-01 mg/kg -- 6.0E-05 -- 1.1E-05 -- 1.5E+00 1.4E-04 9.E-05 2.5E-05 2.E-05
RM: 7, Station: 07R006 Copper 1.3E+01 mg/kg -- 1.4E-03 -- 2.6E-04 -- 4.0E-02 3.3E-03 8.E-02 6.0E-04 2.E-02
RM: 7, Station: 07R006 Lead 2.4E-01 mg/kg NL 2.7E-05 -- 4.9E-06 -- NL 6.2E-05 -- 1.1E-05 --
RM: 7, Station: 07R006 Manganese 1.3E+02 mg/kg -- 1.4E-02 -- 2.6E-03 -- 1.4E-01 3.3E-02 2.E-01 6.1E-03 4.E-02
RM: 7, Station: 07R006 Mercury 2.4E-02 mg/kg -- 2.6E-06 -- 4.8E-07 -- 1.0E-04 6.2E-06 6.E-02 1.1E-06 1.E-02
RM: 7, Station: 07R006 Nickel 8.3E-01 mg/kg -- 9.1E-05 -- 1.7E-05 -- 2.0E-02 2.1E-04 1.E-02 3.9E-05 2.E-03
RM: 7, Station: 07R006 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 7, Station: 07R006 Silver 3.2E-02 mg/kg -- 3.5E-06 -- 6.4E-07 -- 5.0E-03 8.1E-06 2.E-03 1.5E-06 3.E-04
RM: 7, Station: 07R006 Thallium 2.2E-03 mg/kg -- 2.4E-07 -- 4.4E-08 -- 6.6E-05 5.7E-07 9.E-03 1.0E-07 2.E-03
RM: 7, Station: 07R006 Zinc 1.6E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 3.0E-01 4.0E-03 1.E-02 7.3E-04 2.E-03
RM: 7, Station: 07R006 Butyltins
RM: 7, Station: 07R006 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R006 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R006 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R006 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R006 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 7, Station: 07R006 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 7, Station: 07R006 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 7, Station: 07R006 Phthalates 
RM: 7, Station: 07R006 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 7, Station: 07R006 Semi-Volatile Organic Compounds
RM: 7, Station: 07R006 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 7, Station: 07R006 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 7, Station: 07R006 Phenols
RM: 7, Station: 07R006 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 7, Station: 07R006 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 7, Station: 07R006 Polychlorinated Biphenyls
RM: 7, Station: 07R006 Total Aroclors 4.5E+01 ug/kg 2.0E+00 5.0E-06 1.E-05 9.1E-07 2.E-06 2.0E-05 1.2E-05 6.E-01 2.1E-06 1.E-01
RM: 7, Station: 07R006 Total PCB Congeners 2.8E+04 pg/g NA 3.1E-06 -- 5.7E-07 -- NA 7.2E-06 -- 1.3E-06 --
RM: 7, Station: 07R006 Total PCBs, Adjusted 2.5E+04 pg/g 2.0E+00 2.7E-06 5.E-06 5.0E-07 1.E-06 2.0E-05 6.3E-06 3.E-01 1.2E-06 6.E-02
RM: 7, Station: 07R006 Dioxin/Furans
RM: 7, Station: 07R006 Total Dioxin/Furan TEQ 1.8E+01 pg/g 1.3E+05 2.0E-09 3.E-04 3.7E-10 5.E-05 1.0E-09 4.7E-09 5.E+00 8.6E-10 9.E-01
RM: 7, Station: 07R006 Total PCB TEQ 7.5E-01 pg/g 1.3E+05 8.3E-11 1.E-05 1.5E-11 2.E-06 1.0E-09 1.9E-10 2.E-01 3.5E-11 4.E-02
RM: 7, Station: 07R006 Total TEQ -- pg/g -- -- 3.E-04 -- 5.E-05 -- -- 5.E+00 -- 9.E-01
RM: 7, Station: 07R006 Pesticides
RM: 7, Station: 07R006 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 7, Station: 07R006 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 7, Station: 07R006 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 7, Station: 07R006 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 7, Station: 07R006 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 7, Station: 07R006 Total DDD 2.1E+01 ug/kg 2.4E-01 2.3E-06 6.E-07 4.3E-07 1.E-07 5.0E-04 5.5E-06 1.E-02 1.0E-06 2.E-03
RM: 7, Station: 07R006 Total DDE 5.2E+01 ug/kg 3.4E-01 5.7E-06 2.E-06 1.0E-06 4.E-07 5.0E-04 1.3E-05 3.E-02 2.4E-06 5.E-03
RM: 7, Station: 07R006 Total DDT 1.3E+01 ug/kg 3.4E-01 1.4E-06 5.E-07 2.5E-07 9.E-08 5.0E-04 3.2E-06 6.E-03 5.9E-07 1.E-03
RM: 7, Station: 07R006 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 7, Station: 07R006 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 3.E-04 5.E-05
Body Without Shell RM: 8, Station: 08R001 Metals

RM: 8, Station: 08R001 Aluminum 6.8E+01 mg/kg -- 7.5E-03 -- 1.4E-03 -- 1.0E+00 1.8E-02 2.E-02 3.2E-03 3.E-03
RM: 8, Station: 08R001 Antimony 7.0E-03 mg/kg -- 7.7E-07 -- 1.4E-07 -- 4.0E-04 1.8E-06 5.E-03 3.3E-07 8.E-04
RM: 8, Station: 08R001 Arsenic, inorganic 3.5E-02 mg/kg 1.5E+00 3.9E-06 6.E-06 7.1E-07 1.E-06 3.0E-04 9.0E-06 3.E-02 1.7E-06 6.E-03
RM: 8, Station: 08R001 Cadmium 1.3E-02 mg/kg -- 1.4E-06 -- 2.6E-07 -- 1.0E-03 3.3E-06 3.E-03 6.1E-07 6.E-04
RM: 8, Station: 08R001 Chromium 2.8E-01 mg/kg -- 3.1E-05 -- 5.7E-06 -- 1.5E+00 7.2E-05 5.E-05 1.3E-05 9.E-06
RM: 8, Station: 08R001 Copper 1.5E+01 mg/kg -- 1.7E-03 -- 3.0E-04 -- 4.0E-02 3.9E-03 1.E-01 7.1E-04 2.E-02
RM: 8, Station: 08R001 Lead 7.6E-02 mg/kg NL 8.4E-06 -- 1.5E-06 -- NL 2.0E-05 -- 3.6E-06 --
RM: 8, Station: 08R001 Manganese 1.2E+02 mg/kg -- 1.4E-02 -- 2.5E-03 -- 1.4E-01 3.2E-02 2.E-01 5.8E-03 4.E-02
RM: 8, Station: 08R001 Mercury 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 1.0E-04 5.7E-06 6.E-02 1.0E-06 1.E-02
RM: 8, Station: 08R001 Nickel 2.8E-01 mg/kg -- 3.1E-05 -- 5.7E-06 -- 2.0E-02 7.2E-05 4.E-03 1.3E-05 7.E-04
RM: 8, Station: 08R001 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 8, Station: 08R001 Silver 2.4E-02 mg/kg -- 2.7E-06 -- 4.9E-07 -- 5.0E-03 6.2E-06 1.E-03 1.1E-06 2.E-04
RM: 8, Station: 08R001 Thallium 2.4E-03 mg/kg -- 2.6E-07 -- 4.8E-08 -- 6.6E-05 6.2E-07 9.E-03 1.1E-07 2.E-03
RM: 8, Station: 08R001 Zinc 1.5E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 3.0E-01 3.9E-03 1.E-02 7.2E-04 2.E-03
RM: 8, Station: 08R001 Butyltins
RM: 8, Station: 08R001 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R001 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R001 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R001 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R001 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 8, Station: 08R001 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 8, Station: 08R001 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 8, Station: 08R001 Phthalates 
RM: 8, Station: 08R001 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 8, Station: 08R001 Semi-Volatile Organic Compounds
RM: 8, Station: 08R001 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 8, Station: 08R001 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 8, Station: 08R001 Phenols
RM: 8, Station: 08R001 4-Methylphenol 3.3E+01 ug/kg -- 3.6E-06 -- 6.7E-07 -- 5.0E-03 8.5E-06 2.E-03 1.6E-06 3.E-04
RM: 8, Station: 08R001 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 8, Station: 08R001 Polychlorinated Biphenyls
RM: 8, Station: 08R001 Total Aroclors 5.9E+01 ug/kg 2.0E+00 6.5E-06 1.E-05 1.2E-06 2.E-06 2.0E-05 1.5E-05 8.E-01 2.8E-06 1.E-01
RM: 8, Station: 08R001 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 8, Station: 08R001 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 8, Station: 08R001 Dioxin/Furans
RM: 8, Station: 08R001 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 8, Station: 08R001 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 8, Station: 08R001 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 8, Station: 08R001 Pesticides
RM: 8, Station: 08R001 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 8, Station: 08R001 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 8, Station: 08R001 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 8, Station: 08R001 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 8, Station: 08R001 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 8, Station: 08R001 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R001 Total DDE 6.8E+00 ug/kg 3.4E-01 7.5E-07 3.E-07 1.4E-07 5.E-08 5.0E-04 1.7E-06 3.E-03 3.2E-07 6.E-04
RM: 8, Station: 08R001 Total DDT 8.7E+00 ug/kg 3.4E-01 9.5E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 2.2E-06 4.E-03 4.1E-07 8.E-04
RM: 8, Station: 08R001 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R001 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 8, Station: 08R002 Metals

RM: 8, Station: 08R002 Aluminum 8.7E+01 mg/kg -- 9.6E-03 -- 1.8E-03 -- 1.0E+00 2.2E-02 2.E-02 4.1E-03 4.E-03
RM: 8, Station: 08R002 Antimony 5.0E-03 mg/kg -- 5.5E-07 -- 1.0E-07 -- 4.0E-04 1.3E-06 3.E-03 2.4E-07 6.E-04
RM: 8, Station: 08R002 Arsenic, inorganic 2.8E-02 mg/kg 1.5E+00 3.1E-06 5.E-06 5.7E-07 8.E-07 3.0E-04 7.2E-06 2.E-02 1.3E-06 4.E-03
RM: 8, Station: 08R002 Cadmium 1.3E-02 mg/kg -- 1.4E-06 -- 2.6E-07 -- 1.0E-03 3.3E-06 3.E-03 6.1E-07 6.E-04
RM: 8, Station: 08R002 Chromium 3.8E-01 mg/kg -- 4.2E-05 -- 7.7E-06 -- 1.5E+00 9.8E-05 7.E-05 1.8E-05 1.E-05
RM: 8, Station: 08R002 Copper 1.0E+01 mg/kg -- 1.1E-03 -- 2.1E-04 -- 4.0E-02 2.7E-03 7.E-02 4.9E-04 1.E-02
RM: 8, Station: 08R002 Lead 1.0E-01 mg/kg NL 1.1E-05 -- 2.1E-06 -- NL 2.7E-05 -- 4.9E-06 --
RM: 8, Station: 08R002 Manganese 1.6E+02 mg/kg -- 1.8E-02 -- 3.2E-03 -- 1.4E-01 4.1E-02 3.E-01 7.5E-03 5.E-02
RM: 8, Station: 08R002 Mercury 3.3E-02 mg/kg -- 3.6E-06 -- 6.7E-07 -- 1.0E-04 8.5E-06 8.E-02 1.6E-06 2.E-02
RM: 8, Station: 08R002 Nickel 3.2E-01 mg/kg -- 3.5E-05 -- 6.5E-06 -- 2.0E-02 8.2E-05 4.E-03 1.5E-05 8.E-04
RM: 8, Station: 08R002 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: 08R002 Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: 08R002 Thallium 2.1E-03 mg/kg -- 2.3E-07 -- 4.2E-08 -- 6.6E-05 5.4E-07 8.E-03 9.9E-08 2.E-03
RM: 8, Station: 08R002 Zinc 1.4E+01 mg/kg -- 1.5E-03 -- 2.8E-04 -- 3.0E-01 3.6E-03 1.E-02 6.6E-04 2.E-03
RM: 8, Station: 08R002 Butyltins
RM: 8, Station: 08R002 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R002 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R002 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R002 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R002 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 8, Station: 08R002 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 8, Station: 08R002 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 8, Station: 08R002 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 8, Station: 08R002 Phthalates 
RM: 8, Station: 08R002 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 8, Station: 08R002 Semi-Volatile Organic Compounds
RM: 8, Station: 08R002 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 8, Station: 08R002 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 8, Station: 08R002 Phenols
RM: 8, Station: 08R002 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: 08R002 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 8, Station: 08R002 Polychlorinated Biphenyls
RM: 8, Station: 08R002 Total Aroclors 1.6E+01 ug/kg 2.0E+00 1.8E-06 4.E-06 3.2E-07 6.E-07 2.0E-05 4.1E-06 2.E-01 7.5E-07 4.E-02
RM: 8, Station: 08R002 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 8, Station: 08R002 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 8, Station: 08R002 Dioxin/Furans
RM: 8, Station: 08R002 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 8, Station: 08R002 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 8, Station: 08R002 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 8, Station: 08R002 Pesticides
RM: 8, Station: 08R002 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 8, Station: 08R002 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 8, Station: 08R002 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 8, Station: 08R002 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 8, Station: 08R002 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 8, Station: 08R002 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R002 Total DDE 3.5E+00 ug/kg 3.4E-01 3.9E-07 1.E-07 7.1E-08 2.E-08 5.0E-04 9.0E-07 2.E-03 1.7E-07 3.E-04
RM: 8, Station: 08R002 Total DDT 3.4E+00 ug/kg 3.4E-01 3.7E-07 1.E-07 6.9E-08 2.E-08 5.0E-04 8.7E-07 2.E-03 1.6E-07 3.E-04
RM: 8, Station: 08R002 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R002 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 5.E-06 9.E-07
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

Body Without Shell RM: 8, Station: 08R003 Metals
RM: 8, Station: 08R003 Aluminum 6.7E+01 mg/kg -- 7.4E-03 -- 1.4E-03 -- 1.0E+00 1.7E-02 2.E-02 3.2E-03 3.E-03
RM: 8, Station: 08R003 Antimony 5.0E-03 mg/kg -- 5.5E-07 -- 1.0E-07 -- 4.0E-04 1.3E-06 3.E-03 2.4E-07 6.E-04
RM: 8, Station: 08R003 Arsenic, inorganic 2.8E-02 mg/kg 1.5E+00 3.1E-06 5.E-06 5.7E-07 8.E-07 3.0E-04 7.2E-06 2.E-02 1.3E-06 4.E-03
RM: 8, Station: 08R003 Cadmium 1.6E-02 mg/kg -- 1.8E-06 -- 3.2E-07 -- 1.0E-03 4.1E-06 4.E-03 7.5E-07 8.E-04
RM: 8, Station: 08R003 Chromium 4.1E-01 mg/kg -- 4.5E-05 -- 8.3E-06 -- 1.5E+00 1.1E-04 7.E-05 1.9E-05 1.E-05
RM: 8, Station: 08R003 Copper 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 4.0E-02 4.4E-03 1.E-01 8.0E-04 2.E-02
RM: 8, Station: 08R003 Lead 7.6E-02 mg/kg NL 8.4E-06 -- 1.5E-06 -- NL 2.0E-05 -- 3.6E-06 --
RM: 8, Station: 08R003 Manganese 7.2E+01 mg/kg -- 7.9E-03 -- 1.5E-03 -- 1.4E-01 1.8E-02 1.E-01 3.4E-03 2.E-02
RM: 8, Station: 08R003 Mercury 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 1.0E-04 5.7E-06 6.E-02 1.0E-06 1.E-02
RM: 8, Station: 08R003 Nickel 2.7E-01 mg/kg -- 3.0E-05 -- 5.5E-06 -- 2.0E-02 6.9E-05 3.E-03 1.3E-05 6.E-04
RM: 8, Station: 08R003 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: 08R003 Silver 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 5.0E-03 5.6E-06 1.E-03 1.0E-06 2.E-04
RM: 8, Station: 08R003 Thallium 2.1E-03 mg/kg -- 2.3E-07 -- 4.2E-08 -- 6.6E-05 5.4E-07 8.E-03 9.9E-08 2.E-03
RM: 8, Station: 08R003 Zinc 1.6E+01 mg/kg -- 1.7E-03 -- 3.2E-04 -- 3.0E-01 4.0E-03 1.E-02 7.4E-04 2.E-03
RM: 8, Station: 08R003 Butyltins
RM: 8, Station: 08R003 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R003 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R003 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R003 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R003 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 8, Station: 08R003 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 8, Station: 08R003 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 8, Station: 08R003 Phthalates 
RM: 8, Station: 08R003 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 8, Station: 08R003 Semi-Volatile Organic Compounds
RM: 8, Station: 08R003 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 8, Station: 08R003 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 8, Station: 08R003 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 8, Station: 08R003 Phenols
RM: 8, Station: 08R003 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: 08R003 Pentachlorophenol 1.3E+02 ug/kg 1.2E-01 1.4E-05 2.E-06 2.6E-06 3.E-07 3.0E-02 3.3E-05 1.E-03 6.1E-06 2.E-04
RM: 8, Station: 08R003 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 8, Station: 08R003 Polychlorinated Biphenyls
RM: 8, Station: 08R003 Total Aroclors 4.3E+01 ug/kg 2.0E+00 4.7E-06 9.E-06 8.7E-07 2.E-06 2.0E-05 1.1E-05 6.E-01 2.0E-06 1.E-01
RM: 8, Station: 08R003 Total PCB Congeners 3.9E+04 pg/g NA 4.2E-06 -- 7.8E-07 -- NA 9.9E-06 -- 1.8E-06 --
RM: 8, Station: 08R003 Total PCBs, Adjusted 3.6E+04 pg/g 2.0E+00 3.9E-06 8.E-06 7.2E-07 1.E-06 2.0E-05 9.2E-06 5.E-01 1.7E-06 8.E-02
RM: 8, Station: 08R003 Dioxin/Furans
RM: 8, Station: 08R003 Total Dioxin/Furan TEQ 9.6E-01 pg/g 1.3E+05 1.1E-10 1.E-05 1.9E-11 3.E-06 1.0E-09 2.5E-10 2.E-01 4.5E-11 5.E-02
RM: 8, Station: 08R003 Total PCB TEQ 6.9E-01 pg/g 1.3E+05 7.6E-11 1.E-05 1.4E-11 2.E-06 1.0E-09 1.8E-10 2.E-01 3.2E-11 3.E-02
RM: 8, Station: 08R003 Total TEQ -- pg/g -- -- 2.E-05 -- 4.E-06 -- -- 4.E-01 -- 8.E-02
RM: 8, Station: 08R003 Pesticides
RM: 8, Station: 08R003 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 8, Station: 08R003 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 8, Station: 08R003 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 8, Station: 08R003 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 8, Station: 08R003 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 8, Station: 08R003 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R003 Total DDE 3.9E+00 ug/kg 3.4E-01 4.3E-07 1.E-07 7.9E-08 3.E-08 5.0E-04 1.0E-06 2.E-03 1.8E-07 4.E-04
RM: 8, Station: 08R003 Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R003 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R003 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 4.E-05 7.E-06
Body Without Shell RM: 8, Station: CR08W Metals

RM: 8, Station: CR08W Aluminum 1.4E+02 mg/kg -- 1.6E-02 -- 2.9E-03 -- 1.0E+00 3.7E-02 4.E-02 6.8E-03 7.E-03
RM: 8, Station: CR08W Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 8, Station: CR08W Arsenic, inorganic ND mg/kg 1.5E+00 ND ND ND ND 3.0E-04 ND ND ND ND
RM: 8, Station: CR08W Cadmium 1.2E-02 mg/kg -- 1.3E-06 -- 2.4E-07 -- 1.0E-03 3.1E-06 3.E-03 5.7E-07 6.E-04
RM: 8, Station: CR08W Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 8, Station: CR08W Copper 1.6E+01 mg/kg -- 1.8E-03 -- 3.3E-04 -- 4.0E-02 4.2E-03 1.E-01 7.6E-04 2.E-02
RM: 8, Station: CR08W Lead 1.6E-01 mg/kg NL 1.7E-05 -- 3.2E-06 -- NL 4.0E-05 -- 7.4E-06 --
RM: 8, Station: CR08W Manganese 1.4E+02 mg/kg -- 1.6E-02 -- 2.9E-03 -- 1.4E-01 3.7E-02 3.E-01 6.8E-03 5.E-02
RM: 8, Station: CR08W Mercury 2.4E-02 mg/kg -- 2.7E-06 -- 4.9E-07 -- 1.0E-04 6.2E-06 6.E-02 1.1E-06 1.E-02
RM: 8, Station: CR08W Nickel 3.7E-01 mg/kg -- 4.1E-05 -- 7.5E-06 -- 2.0E-02 9.5E-05 5.E-03 1.7E-05 9.E-04
RM: 8, Station: CR08W Selenium 3.9E-01 mg/kg -- 4.3E-05 -- 7.9E-06 -- 5.0E-03 1.0E-04 2.E-02 1.8E-05 4.E-03
RM: 8, Station: CR08W Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: CR08W Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 8, Station: CR08W Zinc 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 3.0E-01 4.4E-03 1.E-02 8.0E-04 3.E-03
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 8, Station: CR08W Butyltins
RM: 8, Station: CR08W Butyltin ion 2.8E-01 ug/kg -- 3.1E-08 -- 5.7E-09 -- 3.0E-04 7.2E-08 2.E-04 1.3E-08 4.E-05
RM: 8, Station: CR08W Dibutyltin ion 3.3E-01 ug/kg -- 3.6E-08 -- 6.7E-09 -- 3.0E-04 8.5E-08 3.E-04 1.6E-08 5.E-05
RM: 8, Station: CR08W Tributyltin ion 5.6E-01 ug/kg -- 6.2E-08 -- 1.1E-08 -- 3.0E-04 1.4E-07 5.E-04 2.6E-08 9.E-05
RM: 8, Station: CR08W Polynuclear Aromatic Hydrocarbons
RM: 8, Station: CR08W 2-Methylnaphthalene 4.7E-01 ug/kg -- 5.2E-08 -- 9.5E-09 -- 4.0E-03 1.2E-07 3.E-05 2.2E-08 6.E-06
RM: 8, Station: CR08W Acenaphthene 9.9E-01 ug/kg -- 1.1E-07 -- 2.0E-08 -- 6.0E-02 2.5E-07 4.E-06 4.7E-08 8.E-07
RM: 8, Station: CR08W Acenaphthylene 2.0E-01 ug/kg -- 2.2E-08 -- 4.0E-09 -- 6.0E-02 5.1E-08 9.E-07 9.4E-09 2.E-07
RM: 8, Station: CR08W Anthracene 4.3E-01 ug/kg -- 4.7E-08 -- 8.7E-09 -- 3.0E-01 1.1E-07 4.E-07 2.0E-08 7.E-08
RM: 8, Station: CR08W Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: CR08W Benzo(a)pyrene 2.8E-01 ug/kg 7.3E+00 3.1E-08 2.E-07 5.7E-09 4.E-08 -- 7.2E-08 -- 1.3E-08 --
RM: 8, Station: CR08W Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: CR08W Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: CR08W Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 8, Station: CR08W Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 8, Station: CR08W Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: CR08W Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: CR08W Fluorene 8.1E-01 ug/kg -- 8.9E-08 -- 1.6E-08 -- 4.0E-02 2.1E-07 5.E-06 3.8E-08 1.E-06
RM: 8, Station: CR08W Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: CR08W Naphthalene 6.1E-01 ug/kg -- 6.7E-08 -- 1.2E-08 -- 2.0E-02 1.6E-07 8.E-06 2.9E-08 1.E-06
RM: 8, Station: CR08W Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: CR08W Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: CR08W Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 4.E-08 -- -- -- -- --
RM: 8, Station: CR08W Phthalates 
RM: 8, Station: CR08W Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 8, Station: CR08W Semi-Volatile Organic Compounds
RM: 8, Station: CR08W Dibenzofuran 4.8E-01 ug/kg -- 5.3E-08 -- 9.7E-09 -- 4.0E-02 1.2E-07 3.E-06 2.3E-08 6.E-07
RM: 8, Station: CR08W Hexachlorobenzene 6.6E-02 ug/kg 1.6E+00 7.2E-09 1.E-08 1.3E-09 2.E-09 8.0E-04 1.7E-08 2.E-05 3.1E-09 4.E-06
RM: 8, Station: CR08W Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 8, Station: CR08W Phenols
RM: 8, Station: CR08W 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: CR08W Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: CR08W Phenol 9.4E+01 ug/kg -- 1.0E-05 -- 1.9E-06 -- 3.0E-01 2.4E-05 8.E-05 4.4E-06 1.E-05
RM: 8, Station: CR08W Polychlorinated Biphenyls
RM: 8, Station: CR08W Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 8, Station: CR08W Total PCB Congeners 3.0E+04 pg/g NA 3.3E-06 -- 6.0E-07 -- NA 7.6E-06 -- 1.4E-06 --
RM: 8, Station: CR08W Total PCBs, Adjusted 2.7E+04 pg/g 2.0E+00 3.0E-06 6.E-06 5.5E-07 1.E-06 2.0E-05 7.0E-06 3.E-01 1.3E-06 6.E-02
RM: 8, Station: CR08W Dioxin/Furans
RM: 8, Station: CR08W Total Dioxin/Furan TEQ 4.9E-01 pg/g 1.3E+05 5.4E-11 7.E-06 1.0E-11 1.E-06 1.0E-09 1.3E-10 1.E-01 2.3E-11 2.E-02
RM: 8, Station: CR08W Total PCB TEQ 4.6E-01 pg/g 1.3E+05 5.1E-11 7.E-06 9.4E-12 1.E-06 1.0E-09 1.2E-10 1.E-01 2.2E-11 2.E-02
RM: 8, Station: CR08W Total TEQ -- pg/g -- -- 1.E-05 -- 3.E-06 -- -- 2.E-01 -- 5.E-02
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 8, Station: CR08W Pesticides
RM: 8, Station: CR08W Aldrin 3.7E-02 ug/kg 1.7E+01 4.1E-09 7.E-08 7.5E-10 1.E-08 3.0E-05 9.5E-09 3.E-04 1.7E-09 6.E-05
RM: 8, Station: CR08W alpha-Hexachlorocyclohexane 2.5E-03 ug/kg 6.3E+00 2.8E-10 2.E-09 5.1E-11 3.E-10 8.0E-03 6.5E-10 8.E-08 1.2E-10 1.E-08
RM: 8, Station: CR08W Dieldrin 4.7E-02 ug/kg 1.6E+01 5.2E-09 8.E-08 9.5E-10 2.E-08 5.0E-05 1.2E-08 2.E-04 2.2E-09 4.E-05
RM: 8, Station: CR08W Endrin 1.2E-03 ug/kg -- 1.3E-10 -- 2.4E-11 -- 3.0E-04 3.1E-10 1.E-06 5.7E-11 2.E-07
RM: 8, Station: CR08W Heptachlor epoxide 1.8E-03 ug/kg 9.1E+00 1.9E-10 2.E-09 3.6E-11 3.E-10 1.3E-05 4.5E-10 3.E-05 8.3E-11 6.E-06
RM: 8, Station: CR08W Total DDD 2.8E-01 ug/kg 2.4E-01 3.1E-08 7.E-09 5.6E-09 1.E-09 5.0E-04 7.1E-08 1.E-04 1.3E-08 3.E-05
RM: 8, Station: CR08W Total DDE 4.4E+00 ug/kg 3.4E-01 4.9E-07 2.E-07 8.9E-08 3.E-08 5.0E-04 1.1E-06 2.E-03 2.1E-07 4.E-04
RM: 8, Station: CR08W Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: CR08W Total Chlordane 5.6E-01 ug/kg 3.5E-01 6.2E-08 2.E-08 1.1E-08 4.E-09 5.0E-04 1.4E-07 3.E-04 2.6E-08 5.E-05
RM: 8, Station: CR08W Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 2.E-05 4.E-06
Body Without Shell RM: 9, Station: 09R001 Metals

RM: 9, Station: 09R001 Aluminum 6.8E+01 mg/kg -- 7.5E-03 -- 1.4E-03 -- 1.0E+00 1.7E-02 2.E-02 3.2E-03 3.E-03
RM: 9, Station: 09R001 Antimony 7.0E-03 mg/kg -- 7.7E-07 -- 1.4E-07 -- 4.0E-04 1.8E-06 5.E-03 3.3E-07 8.E-04
RM: 9, Station: 09R001 Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.7E-06 6.E-06 6.9E-07 1.E-06 3.0E-04 8.7E-06 3.E-02 1.6E-06 5.E-03
RM: 9, Station: 09R001 Cadmium 2.3E-02 mg/kg -- 2.5E-06 -- 4.6E-07 -- 1.0E-03 5.9E-06 6.E-03 1.1E-06 1.E-03
RM: 9, Station: 09R001 Chromium 1.6E-01 mg/kg -- 1.8E-05 -- 3.2E-06 -- 1.5E+00 4.1E-05 3.E-05 7.5E-06 5.E-06
RM: 9, Station: 09R001 Copper 1.8E+01 mg/kg -- 1.9E-03 -- 3.6E-04 -- 4.0E-02 4.5E-03 1.E-01 8.3E-04 2.E-02
RM: 9, Station: 09R001 Lead 1.1E-01 mg/kg NL 1.2E-05 -- 2.3E-06 -- NL 2.9E-05 -- 5.3E-06 --
RM: 9, Station: 09R001 Manganese 6.1E+01 mg/kg -- 6.7E-03 -- 1.2E-03 -- 1.4E-01 1.6E-02 1.E-01 2.9E-03 2.E-02
RM: 9, Station: 09R001 Mercury 2.3E-02 mg/kg -- 2.5E-06 -- 4.6E-07 -- 1.0E-04 5.9E-06 6.E-02 1.1E-06 1.E-02
RM: 9, Station: 09R001 Nickel 2.2E-01 mg/kg -- 2.4E-05 -- 4.4E-06 -- 2.0E-02 5.7E-05 3.E-03 1.0E-05 5.E-04
RM: 9, Station: 09R001 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 9, Station: 09R001 Silver 3.1E-02 mg/kg -- 3.4E-06 -- 6.3E-07 -- 5.0E-03 8.0E-06 2.E-03 1.5E-06 3.E-04
RM: 9, Station: 09R001 Thallium 1.7E-03 mg/kg -- 1.9E-07 -- 3.4E-08 -- 6.6E-05 4.4E-07 7.E-03 8.0E-08 1.E-03
RM: 9, Station: 09R001 Zinc 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 3.0E-01 4.4E-03 1.E-02 8.0E-04 3.E-03
RM: 9, Station: 09R001 Butyltins
RM: 9, Station: 09R001 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 9, Station: 09R001 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 9, Station: 09R001 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 9, Station: 09R001 Polynuclear Aromatic Hydrocarbons
RM: 9, Station: 09R001 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 9, Station: 09R001 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 9, Station: 09R001 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R001 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R001 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R001 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R001 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 9, Station: 09R001 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R001 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R001 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 9, Station: 09R001 Phthalates 
RM: 9, Station: 09R001 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 9, Station: 09R001 Semi-Volatile Organic Compounds
RM: 9, Station: 09R001 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 9, Station: 09R001 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 9, Station: 09R001 Phenols
RM: 9, Station: 09R001 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 9, Station: 09R001 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 9, Station: 09R001 Polychlorinated Biphenyls
RM: 9, Station: 09R001 Total Aroclors 4.9E+01 ug/kg 2.0E+00 5.4E-06 1.E-05 9.9E-07 2.E-06 2.0E-05 1.3E-05 6.E-01 2.3E-06 1.E-01
RM: 9, Station: 09R001 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 9, Station: 09R001 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 9, Station: 09R001 Dioxin/Furans
RM: 9, Station: 09R001 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 9, Station: 09R001 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 9, Station: 09R001 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 9, Station: 09R001 Pesticides
RM: 9, Station: 09R001 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 9, Station: 09R001 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 9, Station: 09R001 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 9, Station: 09R001 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 9, Station: 09R001 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 9, Station: 09R001 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 9, Station: 09R001 Total DDE 2.4E+00 ug/kg 3.4E-01 2.6E-07 9.E-08 4.8E-08 2.E-08 5.0E-04 6.2E-07 1.E-03 1.1E-07 2.E-04
RM: 9, Station: 09R001 Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 9, Station: 09R001 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 9, Station: 09R001 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 9, Station: 09R002 Metals

RM: 9, Station: 09R002 Aluminum 6.6E+01 mg/kg -- 7.3E-03 -- 1.3E-03 -- 1.0E+00 1.7E-02 2.E-02 3.1E-03 3.E-03
RM: 9, Station: 09R002 Antimony 8.0E-03 mg/kg -- 8.8E-07 -- 1.6E-07 -- 4.0E-04 2.1E-06 5.E-03 3.8E-07 9.E-04
RM: 9, Station: 09R002 Arsenic, inorganic 3.5E-02 mg/kg 1.5E+00 3.9E-06 6.E-06 7.1E-07 1.E-06 3.0E-04 9.0E-06 3.E-02 1.7E-06 6.E-03
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 9, Station: 09R002 Cadmium 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-03 2.8E-06 3.E-03 5.2E-07 5.E-04
RM: 9, Station: 09R002 Chromium 2.6E-01 mg/kg -- 2.9E-05 -- 5.3E-06 -- 1.5E+00 6.7E-05 4.E-05 1.2E-05 8.E-06
RM: 9, Station: 09R002 Copper 1.4E+01 mg/kg -- 1.5E-03 -- 2.7E-04 -- 4.0E-02 3.5E-03 9.E-02 6.4E-04 2.E-02
RM: 9, Station: 09R002 Lead 9.8E-02 mg/kg NL 1.1E-05 -- 2.0E-06 -- NL 2.5E-05 -- 4.6E-06 --
RM: 9, Station: 09R002 Manganese 1.5E+02 mg/kg -- 1.7E-02 -- 3.1E-03 -- 1.4E-01 3.9E-02 3.E-01 7.1E-03 5.E-02
RM: 9, Station: 09R002 Mercury 3.0E-02 mg/kg -- 3.3E-06 -- 6.1E-07 -- 1.0E-04 7.7E-06 8.E-02 1.4E-06 1.E-02
RM: 9, Station: 09R002 Nickel 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 2.0E-02 1.0E-04 5.E-03 1.9E-05 9.E-04
RM: 9, Station: 09R002 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 9, Station: 09R002 Silver 3.5E-02 mg/kg -- 3.8E-06 -- 7.1E-07 -- 5.0E-03 9.0E-06 2.E-03 1.6E-06 3.E-04
RM: 9, Station: 09R002 Thallium 2.7E-03 mg/kg -- 3.0E-07 -- 5.5E-08 -- 6.6E-05 6.9E-07 1.E-02 1.3E-07 2.E-03
RM: 9, Station: 09R002 Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.8E-04 -- 3.0E-01 4.9E-03 2.E-02 9.0E-04 3.E-03
RM: 9, Station: 09R002 Butyltins
RM: 9, Station: 09R002 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 9, Station: 09R002 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 9, Station: 09R002 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 9, Station: 09R002 Polynuclear Aromatic Hydrocarbons
RM: 9, Station: 09R002 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 9, Station: 09R002 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 9, Station: 09R002 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 9, Station: 09R002 Phthalates 
RM: 9, Station: 09R002 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 9, Station: 09R002 Semi-Volatile Organic Compounds
RM: 9, Station: 09R002 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 9, Station: 09R002 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 9, Station: 09R002 Phenols
RM: 9, Station: 09R002 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 9, Station: 09R002 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 9, Station: 09R002 Polychlorinated Biphenyls
RM: 9, Station: 09R002 Total Aroclors 1.1E+02 ug/kg 2.0E+00 1.2E-05 2.E-05 2.2E-06 4.E-06 2.0E-05 2.8E-05 1.E+00 5.2E-06 3.E-01
RM: 9, Station: 09R002 Total PCB Congeners 8.3E+04 pg/g NA 9.1E-06 -- 1.7E-06 -- NA 2.1E-05 -- 3.9E-06 --
RM: 9, Station: 09R002 Total PCBs, Adjusted 7.9E+04 pg/g 2.0E+00 8.7E-06 2.E-05 1.6E-06 3.E-06 2.0E-05 2.0E-05 1.E+00 3.7E-06 2.E-01
RM: 9, Station: 09R002 Dioxin/Furans
RM: 9, Station: 09R002 Total Dioxin/Furan TEQ 7.5E-01 pg/g 1.3E+05 8.2E-11 1.E-05 1.5E-11 2.E-06 1.0E-09 1.9E-10 2.E-01 3.5E-11 4.E-02
RM: 9, Station: 09R002 Total PCB TEQ 9.1E-01 pg/g 1.3E+05 1.0E-10 1.E-05 1.8E-11 2.E-06 1.0E-09 2.3E-10 2.E-01 4.3E-11 4.E-02
RM: 9, Station: 09R002 Total TEQ -- pg/g -- -- 2.E-05 -- 4.E-06 -- -- 4.E-01 -- 8.E-02
RM: 9, Station: 09R002 Pesticides
RM: 9, Station: 09R002 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 9, Station: 09R002 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 9, Station: 09R002 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 9, Station: 09R002 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 9, Station: 09R002 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 9, Station: 09R002 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 9, Station: 09R002 Total DDE 3.0E+00 ug/kg 3.4E-01 3.3E-07 1.E-07 6.1E-08 2.E-08 5.0E-04 7.7E-07 2.E-03 1.4E-07 3.E-04
RM: 9, Station: 09R002 Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 9, Station: 09R002 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 9, Station: 09R002 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 5.E-05 9.E-06
Body Without Shell RM: 10, Station: CR10W Metals

RM: 10, Station: CR10W Aluminum 7.2E+01 mg/kg -- 8.0E-03 -- 1.5E-03 -- 1.0E+00 1.9E-02 2.E-02 3.4E-03 3.E-03
RM: 10, Station: CR10W Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 10, Station: CR10W Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.7E-06 6.E-06 6.9E-07 1.E-06 3.0E-04 8.7E-06 3.E-02 1.6E-06 5.E-03
RM: 10, Station: CR10W Cadmium 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-03 2.8E-06 3.E-03 5.2E-07 5.E-04
RM: 10, Station: CR10W Chromium 2.0E-01 mg/kg -- 2.2E-05 -- 4.0E-06 -- 1.5E+00 5.1E-05 3.E-05 9.4E-06 6.E-06
RM: 10, Station: CR10W Copper 1.7E+01 mg/kg -- 1.9E-03 -- 3.5E-04 -- 4.0E-02 4.4E-03 1.E-01 8.2E-04 2.E-02
RM: 10, Station: CR10W Lead 1.5E-01 mg/kg NL 1.6E-05 -- 3.0E-06 -- NL 3.8E-05 -- 7.0E-06 --
RM: 10, Station: CR10W Manganese 9.9E+01 mg/kg -- 1.1E-02 -- 2.0E-03 -- 1.4E-01 2.5E-02 2.E-01 4.7E-03 3.E-02
RM: 10, Station: CR10W Mercury 3.3E-02 mg/kg -- 3.6E-06 -- 6.7E-07 -- 1.0E-04 8.5E-06 9.E-02 1.6E-06 2.E-02
RM: 10, Station: CR10W Nickel 3.1E-01 mg/kg -- 3.4E-05 -- 6.2E-06 -- 2.0E-02 7.8E-05 4.E-03 1.4E-05 7.E-04
RM: 10, Station: CR10W Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 10, Station: CR10W Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 10, Station: CR10W Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 10, Station: CR10W Zinc 2.0E+01 mg/kg -- 2.2E-03 -- 4.0E-04 -- 3.0E-01 5.1E-03 2.E-02 9.3E-04 3.E-03
RM: 10, Station: CR10W Butyltins
RM: 10, Station: CR10W Butyltin ion 2.1E-01 ug/kg -- 2.3E-08 -- 4.2E-09 -- 3.0E-04 5.4E-08 2.E-04 9.9E-09 3.E-05
RM: 10, Station: CR10W Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 10, Station: CR10W Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 10, Station: CR10W Polynuclear Aromatic Hydrocarbons
RM: 10, Station: CR10W 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 10, Station: CR10W Acenaphthene 3.5E-01 ug/kg -- 3.9E-08 -- 7.1E-09 -- 6.0E-02 9.0E-08 2.E-06 1.7E-08 3.E-07
RM: 10, Station: CR10W Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 10, Station: CR10W Anthracene 1.5E-01 ug/kg -- 1.7E-08 -- 3.0E-09 -- 3.0E-01 3.9E-08 1.E-07 7.1E-09 2.E-08
RM: 10, Station: CR10W Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 10, Station: CR10W Benzo(a)pyrene 2.5E-01 ug/kg 7.3E+00 2.8E-08 2.E-07 5.1E-09 4.E-08 -- 6.4E-08 -- 1.2E-08 --
RM: 10, Station: CR10W Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 10, Station: CR10W Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 10, Station: CR10W Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 10, Station: CR10W Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 10, Station: CR10W Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 10, Station: CR10W Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 10, Station: CR10W Fluorene 3.6E-01 ug/kg -- 4.0E-08 -- 7.3E-09 -- 4.0E-02 9.3E-08 2.E-06 1.7E-08 4.E-07
RM: 10, Station: CR10W Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 10, Station: CR10W Naphthalene 5.0E-01 ug/kg -- 5.5E-08 -- 1.0E-08 -- 2.0E-02 1.3E-07 6.E-06 2.4E-08 1.E-06
RM: 10, Station: CR10W Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 10, Station: CR10W Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 10, Station: CR10W Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 4.E-08 -- -- -- -- --
RM: 10, Station: CR10W Phthalates 
RM: 10, Station: CR10W Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 10, Station: CR10W Semi-Volatile Organic Compounds
RM: 10, Station: CR10W Dibenzofuran 1.9E-01 ug/kg -- 2.1E-08 -- 3.8E-09 -- 4.0E-02 4.9E-08 1.E-06 9.0E-09 2.E-07
RM: 10, Station: CR10W Hexachlorobenzene 3.6E-02 ug/kg 1.6E+00 3.9E-09 6.E-09 7.2E-10 1.E-09 8.0E-04 9.2E-09 1.E-05 1.7E-09 2.E-06
RM: 10, Station: CR10W Hexachlorobutadiene 1.9E-03 ug/kg 7.8E-02 2.1E-10 2.E-11 3.8E-11 3.E-12 1.0E-03 4.9E-10 5.E-07 8.9E-11 9.E-08
RM: 10, Station: CR10W Phenols
RM: 10, Station: CR10W 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 10, Station: CR10W Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 10, Station: CR10W Phenol 5.6E+01 ug/kg -- 6.2E-06 -- 1.1E-06 -- 3.0E-01 1.4E-05 5.E-05 2.6E-06 9.E-06
RM: 10, Station: CR10W Polychlorinated Biphenyls
RM: 10, Station: CR10W Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 10, Station: CR10W Total PCB Congeners 5.1E+04 pg/g NA 5.6E-06 -- 1.0E-06 -- NA 1.3E-05 -- 2.4E-06 --
RM: 10, Station: CR10W Total PCBs, Adjusted 4.2E+04 pg/g 2.0E+00 4.7E-06 9.E-06 8.6E-07 2.E-06 2.0E-05 1.1E-05 5.E-01 2.0E-06 1.E-01
RM: 10, Station: CR10W Dioxin/Furans
RM: 10, Station: CR10W Total Dioxin/Furan TEQ 2.3E-01 pg/g 1.3E+05 2.5E-11 3.E-06 4.7E-12 6.E-07 1.0E-09 5.9E-11 6.E-02 1.1E-11 1.E-02
RM: 10, Station: CR10W Total PCB TEQ 7.1E-01 pg/g 1.3E+05 7.8E-11 1.E-05 1.4E-11 2.E-06 1.0E-09 1.8E-10 2.E-01 3.3E-11 3.E-02
RM: 10, Station: CR10W Total TEQ -- pg/g -- -- 1.E-05 -- 2.E-06 -- -- 2.E-01 -- 4.E-02
RM: 10, Station: CR10W Pesticides
RM: 10, Station: CR10W Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 10, Station: CR10W alpha-Hexachlorocyclohexane 2.8E-03 ug/kg 6.3E+00 3.1E-10 2.E-09 5.7E-11 4.E-10 8.0E-03 7.3E-10 9.E-08 1.3E-10 2.E-08
RM: 10, Station: CR10W Dieldrin 1.5E-02 ug/kg 1.6E+01 1.7E-09 3.E-08 3.1E-10 5.E-09 5.0E-05 3.9E-09 8.E-05 7.2E-10 1.E-05
RM: 10, Station: CR10W Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 10, Station: CR10W Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 10, Station: CR10W Total DDD 6.5E-02 ug/kg 2.4E-01 7.1E-09 2.E-09 1.3E-09 3.E-10 5.0E-04 1.7E-08 3.E-05 3.0E-09 6.E-06
RM: 10, Station: CR10W Total DDE 1.1E+00 ug/kg 3.4E-01 1.2E-07 4.E-08 2.1E-08 7.E-09 5.0E-04 2.7E-07 5.E-04 5.0E-08 1.E-04
RM: 10, Station: CR10W Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 10, Station: CR10W Total Chlordane 1.7E-01 ug/kg 3.5E-01 1.9E-08 6.E-09 3.4E-09 1.E-09 5.0E-04 4.3E-08 9.E-05 7.9E-09 2.E-05
RM: 10, Station: CR10W Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 3.E-05 5.E-06
Body Without Shell RM: 11, Station: CR11E Metals

RM: 11, Station: CR11E Aluminum 4.1E+01 mg/kg -- 4.5E-03 -- 8.2E-04 -- 1.0E+00 1.0E-02 1.E-02 1.9E-03 2.E-03
RM: 11, Station: CR11E Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 11, Station: CR11E Arsenic, inorganic 2.4E-02 mg/kg 1.5E+00 2.6E-06 4.E-06 4.7E-07 7.E-07 3.0E-04 6.0E-06 2.E-02 1.1E-06 4.E-03
RM: 11, Station: CR11E Cadmium 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 1.0E-03 5.7E-06 6.E-03 1.0E-06 1.E-03
RM: 11, Station: CR11E Chromium 1.5E-01 mg/kg -- 1.7E-05 -- 3.0E-06 -- 1.5E+00 3.9E-05 3.E-05 7.1E-06 5.E-06
RM: 11, Station: CR11E Copper 2.0E+01 mg/kg -- 2.2E-03 -- 4.1E-04 -- 4.0E-02 5.2E-03 1.E-01 9.5E-04 2.E-02
RM: 11, Station: CR11E Lead 1.4E-01 mg/kg NL 1.5E-05 -- 2.7E-06 -- NL 3.5E-05 -- 6.4E-06 --
RM: 11, Station: CR11E Manganese 3.9E+01 mg/kg -- 4.2E-03 -- 7.8E-04 -- 1.4E-01 9.9E-03 7.E-02 1.8E-03 1.E-02
RM: 11, Station: CR11E Mercury 2.4E-02 mg/kg -- 2.6E-06 -- 4.8E-07 -- 1.0E-04 6.1E-06 6.E-02 1.1E-06 1.E-02
RM: 11, Station: CR11E Nickel 2.4E-01 mg/kg -- 2.6E-05 -- 4.8E-06 -- 2.0E-02 6.1E-05 3.E-03 1.1E-05 6.E-04
RM: 11, Station: CR11E Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 11, Station: CR11E Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 11, Station: CR11E Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 11, Station: CR11E Zinc 2.0E+01 mg/kg -- 2.2E-03 -- 4.0E-04 -- 3.0E-01 5.1E-03 2.E-02 9.4E-04 3.E-03
RM: 11, Station: CR11E Butyltins
RM: 11, Station: CR11E Butyltin ion 2.2E-01 ug/kg -- 2.4E-08 -- 4.4E-09 -- 3.0E-04 5.7E-08 2.E-04 1.0E-08 3.E-05
RM: 11, Station: CR11E Dibutyltin ion 3.5E-01 ug/kg -- 3.9E-08 -- 7.1E-09 -- 3.0E-04 9.0E-08 3.E-04 1.7E-08 6.E-05
RM: 11, Station: CR11E Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 11, Station: CR11E Polynuclear Aromatic Hydrocarbons
RM: 11, Station: CR11E 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 11, Station: CR11E Acenaphthene 1.5E-01 ug/kg -- 1.7E-08 -- 3.0E-09 -- 6.0E-02 3.9E-08 6.E-07 7.1E-09 1.E-07
RM: 11, Station: CR11E Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 11, Station: CR11E Anthracene 1.1E-01 ug/kg -- 1.2E-08 -- 2.2E-09 -- 3.0E-01 2.8E-08 9.E-08 5.2E-09 2.E-08
RM: 11, Station: CR11E Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 11, Station: CR11E Benzo(a)pyrene 2.2E-01 ug/kg 7.3E+00 2.4E-08 2.E-07 4.4E-09 3.E-08 -- 5.7E-08 -- 1.0E-08 --
RM: 11, Station: CR11E Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 11, Station: CR11E Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 11, Station: CR11E Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 11, Station: CR11E Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 11, Station: CR11E Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 11, Station: CR11E Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 11, Station: CR11E Fluorene 2.3E-01 ug/kg -- 2.5E-08 -- 4.6E-09 -- 4.0E-02 5.9E-08 1.E-06 1.1E-08 3.E-07
RM: 11, Station: CR11E Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 11, Station: CR11E Naphthalene 4.7E-01 ug/kg -- 5.2E-08 -- 9.5E-09 -- 2.0E-02 1.2E-07 6.E-06 2.2E-08 1.E-06
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 11, Station: CR11E Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 11, Station: CR11E Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 11, Station: CR11E Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 3.E-08 -- -- -- -- --
RM: 11, Station: CR11E Phthalates 
RM: 11, Station: CR11E Butylbenzyl phthalate 7.1E+01 ug/kg 1.9E-03 7.8E-06 1.E-08 1.4E-06 3.E-09 2.0E-01 1.8E-05 9.E-05 3.3E-06 2.E-05
RM: 11, Station: CR11E Semi-Volatile Organic Compounds
RM: 11, Station: CR11E Dibenzofuran 2.2E-01 ug/kg -- 2.4E-08 -- 4.4E-09 -- 4.0E-02 5.7E-08 1.E-06 1.0E-08 3.E-07
RM: 11, Station: CR11E Hexachlorobenzene 5.7E-02 ug/kg 1.6E+00 6.2E-09 1.E-08 1.1E-09 2.E-09 8.0E-04 1.5E-08 2.E-05 2.7E-09 3.E-06
RM: 11, Station: CR11E Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 11, Station: CR11E Phenols
RM: 11, Station: CR11E 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 11, Station: CR11E Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 11, Station: CR11E Phenol 4.7E+01 ug/kg -- 5.2E-06 -- 9.5E-07 -- 3.0E-01 1.2E-05 4.E-05 2.2E-06 7.E-06
RM: 11, Station: CR11E Polychlorinated Biphenyls
RM: 11, Station: CR11E Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 11, Station: CR11E Total PCB Congeners 1.2E+06 pg/g NA 1.3E-04 -- 2.4E-05 -- NA 3.1E-04 -- 5.6E-05 --
RM: 11, Station: CR11E Total PCBs, Adjusted 1.1E+06 pg/g 2.0E+00 1.3E-04 3.E-04 2.3E-05 5.E-05 2.0E-05 2.9E-04 1.E+01 5.4E-05 3.E+00
RM: 11, Station: CR11E Dioxin/Furans
RM: 11, Station: CR11E Total Dioxin/Furan TEQ 6.1E-01 pg/g 1.3E+05 6.7E-11 9.E-06 1.2E-11 2.E-06 1.0E-09 1.6E-10 2.E-01 2.9E-11 3.E-02
RM: 11, Station: CR11E Total PCB TEQ 5.1E+00 pg/g 1.3E+05 5.6E-10 7.E-05 1.0E-10 1.E-05 1.0E-09 1.3E-09 1.E+00 2.4E-10 2.E-01
RM: 11, Station: CR11E Total TEQ -- pg/g -- -- 8.E-05 -- 1.E-05 -- -- 1.E+00 -- 3.E-01
RM: 11, Station: CR11E Pesticides
RM: 11, Station: CR11E Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 11, Station: CR11E alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 11, Station: CR11E Dieldrin 9.4E-03 ug/kg 1.6E+01 1.0E-09 2.E-08 1.9E-10 3.E-09 5.0E-05 2.4E-09 5.E-05 4.4E-10 9.E-06
RM: 11, Station: CR11E Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 11, Station: CR11E Heptachlor epoxide 5.9E-04 ug/kg 9.1E+00 6.5E-11 6.E-10 1.2E-11 1.E-10 1.3E-05 1.5E-10 1.E-05 2.8E-11 2.E-06
RM: 11, Station: CR11E Total DDD 3.7E-02 ug/kg 2.4E-01 4.0E-09 1.E-09 7.4E-10 2.E-10 5.0E-04 9.4E-09 2.E-05 1.7E-09 3.E-06
RM: 11, Station: CR11E Total DDE 1.8E+00 ug/kg 3.4E-01 2.0E-07 7.E-08 3.7E-08 1.E-08 5.0E-04 4.7E-07 9.E-04 8.6E-08 2.E-04
RM: 11, Station: CR11E Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 11, Station: CR11E Total Chlordane 3.4E-01 ug/kg 3.5E-01 3.7E-08 1.E-08 6.8E-09 2.E-09 5.0E-04 8.6E-08 2.E-04 1.6E-08 3.E-05
RM: 11, Station: CR11E Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 3.E-04 6.E-05
Body Without Shell RM: 12, Station: CR12W Metals

RM: 12, Station: CR12W Aluminum 6.9E+01 mg/kg -- 7.6E-03 -- 1.4E-03 -- 1.0E+00 1.8E-02 2.E-02 3.2E-03 3.E-03
RM: 12, Station: CR12W Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 12, Station: CR12W Arsenic, inorganic 2.9E-02 mg/kg 1.5E+00 3.2E-06 5.E-06 5.9E-07 9.E-07 3.0E-04 7.5E-06 2.E-02 1.4E-06 5.E-03
RM: 12, Station: CR12W Cadmium 1.0E-02 mg/kg -- 1.1E-06 -- 2.0E-07 -- 1.0E-03 2.6E-06 3.E-03 4.7E-07 5.E-04
RM: 12, Station: CR12W Chromium 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 1.5E+00 7.7E-05 5.E-05 1.4E-05 9.E-06
RM: 12, Station: CR12W Copper 1.8E+01 mg/kg -- 2.0E-03 -- 3.6E-04 -- 4.0E-02 4.6E-03 1.E-01 8.5E-04 2.E-02
RM: 12, Station: CR12W Lead 7.9E-02 mg/kg NL 8.7E-06 -- 1.6E-06 -- NL 2.0E-05 -- 3.7E-06 --
RM: 12, Station: CR12W Manganese 6.9E+01 mg/kg -- 7.6E-03 -- 1.4E-03 -- 1.4E-01 1.8E-02 1.E-01 3.2E-03 2.E-02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 49 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 12, Station: CR12W Mercury 2.7E-02 mg/kg -- 3.0E-06 -- 5.4E-07 -- 1.0E-04 6.9E-06 7.E-02 1.3E-06 1.E-02
RM: 12, Station: CR12W Nickel 2.7E-01 mg/kg -- 3.0E-05 -- 5.5E-06 -- 2.0E-02 7.0E-05 3.E-03 1.3E-05 6.E-04
RM: 12, Station: CR12W Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 12, Station: CR12W Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 12, Station: CR12W Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 12, Station: CR12W Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.9E-04 -- 3.0E-01 5.0E-03 2.E-02 9.1E-04 3.E-03
RM: 12, Station: CR12W Butyltins
RM: 12, Station: CR12W Butyltin ion 5.5E-01 ug/kg -- 6.1E-08 -- 1.1E-08 -- 3.0E-04 1.4E-07 5.E-04 2.6E-08 9.E-05
RM: 12, Station: CR12W Dibutyltin ion 5.6E-01 ug/kg -- 6.2E-08 -- 1.1E-08 -- 3.0E-04 1.4E-07 5.E-04 2.6E-08 9.E-05
RM: 12, Station: CR12W Tributyltin ion 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 3.0E-04 4.1E-07 1.E-03 7.5E-08 3.E-04
RM: 12, Station: CR12W Polynuclear Aromatic Hydrocarbons
RM: 12, Station: CR12W 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 12, Station: CR12W Acenaphthene 2.3E-01 ug/kg -- 2.5E-08 -- 4.6E-09 -- 6.0E-02 5.9E-08 1.E-06 1.1E-08 2.E-07
RM: 12, Station: CR12W Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 12, Station: CR12W Anthracene 1.7E-01 ug/kg -- 1.9E-08 -- 3.4E-09 -- 3.0E-01 4.4E-08 1.E-07 8.0E-09 3.E-08
RM: 12, Station: CR12W Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12W Benzo(a)pyrene 1.4E-01 ug/kg 7.3E+00 1.5E-08 1.E-07 2.8E-09 2.E-08 -- 3.6E-08 -- 6.6E-09 --
RM: 12, Station: CR12W Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12W Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12W Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12W Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12W Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12W Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 12, Station: CR12W Fluorene 1.9E-01 ug/kg -- 2.1E-08 -- 3.8E-09 -- 4.0E-02 4.9E-08 1.E-06 9.0E-09 2.E-07
RM: 12, Station: CR12W Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12W Naphthalene 5.4E-01 ug/kg -- 6.0E-08 -- 1.1E-08 -- 2.0E-02 1.4E-07 7.E-06 2.5E-08 1.E-06
RM: 12, Station: CR12W Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12W Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12W Total Carcinogenic PAHs -- ug/kg -- -- 1.E-07 -- 2.E-08 -- -- -- -- --
RM: 12, Station: CR12W Phthalates 
RM: 12, Station: CR12W Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 12, Station: CR12W Semi-Volatile Organic Compounds
RM: 12, Station: CR12W Dibenzofuran 1.3E-01 ug/kg -- 1.4E-08 -- 2.6E-09 -- 4.0E-02 3.3E-08 8.E-07 6.1E-09 2.E-07
RM: 12, Station: CR12W Hexachlorobenzene 9.1E-02 ug/kg 1.6E+00 1.0E-08 2.E-08 1.8E-09 3.E-09 8.0E-04 2.3E-08 3.E-05 4.3E-09 5.E-06
RM: 12, Station: CR12W Hexachlorobutadiene 1.7E-03 ug/kg 7.8E-02 1.9E-10 1.E-11 3.4E-11 3.E-12 1.0E-03 4.4E-10 4.E-07 8.0E-11 8.E-08
RM: 12, Station: CR12W Phenols
RM: 12, Station: CR12W 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 12, Station: CR12W Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12W Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 12, Station: CR12W Polychlorinated Biphenyls
RM: 12, Station: CR12W Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 12, Station: CR12W Total PCB Congeners 7.4E+03 pg/g NA 8.2E-07 -- 1.5E-07 -- NA 1.9E-06 -- 3.5E-07 --
RM: 12, Station: CR12W Total PCBs, Adjusted 6.5E+03 pg/g 2.0E+00 7.1E-07 1.E-06 1.3E-07 3.E-07 2.0E-05 1.7E-06 8.E-02 3.1E-07 2.E-02
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 12, Station: CR12W Dioxin/Furans
RM: 12, Station: CR12W Total Dioxin/Furan TEQ 2.9E-01 pg/g 1.3E+05 3.2E-11 4.E-06 5.8E-12 8.E-07 1.0E-09 7.4E-11 7.E-02 1.4E-11 1.E-02
RM: 12, Station: CR12W Total PCB TEQ 2.0E-01 pg/g 1.3E+05 2.2E-11 3.E-06 4.1E-12 5.E-07 1.0E-09 5.2E-11 5.E-02 9.5E-12 1.E-02
RM: 12, Station: CR12W Total TEQ -- pg/g -- -- 7.E-06 -- 1.E-06 -- -- 1.E-01 -- 2.E-02
RM: 12, Station: CR12W Pesticides
RM: 12, Station: CR12W Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 12, Station: CR12W alpha-Hexachlorocyclohexane 2.0E-03 ug/kg 6.3E+00 2.2E-10 1.E-09 4.1E-11 3.E-10 8.0E-03 5.2E-10 6.E-08 9.5E-11 1.E-08
RM: 12, Station: CR12W Dieldrin 1.6E-02 ug/kg 1.6E+01 1.8E-09 3.E-08 3.3E-10 5.E-09 5.0E-05 4.2E-09 8.E-05 7.7E-10 2.E-05
RM: 12, Station: CR12W Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 12, Station: CR12W Heptachlor epoxide 1.5E-03 ug/kg 9.1E+00 1.6E-10 1.E-09 2.9E-11 3.E-10 1.3E-05 3.8E-10 3.E-05 6.9E-11 5.E-06
RM: 12, Station: CR12W Total DDD 6.3E-02 ug/kg 2.4E-01 6.9E-09 2.E-09 1.3E-09 3.E-10 5.0E-04 1.6E-08 3.E-05 3.0E-09 6.E-06
RM: 12, Station: CR12W Total DDE 1.7E+00 ug/kg 3.4E-01 1.9E-07 6.E-08 3.4E-08 1.E-08 5.0E-04 4.3E-07 9.E-04 7.9E-08 2.E-04
RM: 12, Station: CR12W Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 12, Station: CR12W Total Chlordane 2.4E-01 ug/kg 3.5E-01 2.6E-08 9.E-09 4.8E-09 2.E-09 5.0E-04 6.1E-08 1.E-04 1.1E-08 2.E-05
RM: 12, Station: CR12W Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 1.E-05 2.E-06
Body Without Shell RM: 12, Station: CR12E Metals

RM: 12, Station: CR12E Aluminum 5.6E+01 mg/kg -- 6.1E-03 -- 1.1E-03 -- 1.0E+00 1.4E-02 1.E-02 2.6E-03 3.E-03
RM: 12, Station: CR12E Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 12, Station: CR12E Arsenic, inorganic 2.9E-02 mg/kg 1.5E+00 3.2E-06 5.E-06 5.9E-07 9.E-07 3.0E-04 7.5E-06 2.E-02 1.4E-06 5.E-03
RM: 12, Station: CR12E Cadmium 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-03 2.8E-06 3.E-03 5.2E-07 5.E-04
RM: 12, Station: CR12E Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 12, Station: CR12E Copper 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 4.0E-02 4.4E-03 1.E-01 8.0E-04 2.E-02
RM: 12, Station: CR12E Lead 1.4E-01 mg/kg NL 1.5E-05 -- 2.7E-06 -- NL 3.5E-05 -- 6.4E-06 --
RM: 12, Station: CR12E Manganese 8.2E+01 mg/kg -- 9.1E-03 -- 1.7E-03 -- 1.4E-01 2.1E-02 2.E-01 3.9E-03 3.E-02
RM: 12, Station: CR12E Mercury 2.7E-02 mg/kg -- 3.0E-06 -- 5.4E-07 -- 1.0E-04 6.9E-06 7.E-02 1.3E-06 1.E-02
RM: 12, Station: CR12E Nickel 3.2E-01 mg/kg -- 3.5E-05 -- 6.4E-06 -- 2.0E-02 8.2E-05 4.E-03 1.5E-05 7.E-04
RM: 12, Station: CR12E Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 12, Station: CR12E Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 12, Station: CR12E Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 12, Station: CR12E Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.8E-04 -- 3.0E-01 4.9E-03 2.E-02 8.9E-04 3.E-03
RM: 12, Station: CR12E Butyltins
RM: 12, Station: CR12E Butyltin ion 2.0E-01 ug/kg -- 2.2E-08 -- 4.0E-09 -- 3.0E-04 5.1E-08 2.E-04 9.4E-09 3.E-05
RM: 12, Station: CR12E Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 12, Station: CR12E Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 12, Station: CR12E Polynuclear Aromatic Hydrocarbons
RM: 12, Station: CR12E 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 12, Station: CR12E Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 12, Station: CR12E Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 12, Station: CR12E Anthracene 1.2E-01 ug/kg -- 1.3E-08 -- 2.4E-09 -- 3.0E-01 3.1E-08 1.E-07 5.7E-09 2.E-08
RM: 12, Station: CR12E Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12E Benzo(a)pyrene 3.0E-01 ug/kg 7.3E+00 3.3E-08 2.E-07 6.1E-09 4.E-08 -- 7.7E-08 -- 1.4E-08 --
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

RM: 12, Station: CR12E Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12E Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12E Benzo(k)fluoranthene 5.7E-01 ug/kg 7.3E-02 6.3E-08 5.E-09 1.2E-08 8.E-10 -- 1.5E-07 -- 2.7E-08 --
RM: 12, Station: CR12E Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12E Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12E Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 12, Station: CR12E Fluorene 1.6E-01 ug/kg -- 1.8E-08 -- 3.2E-09 -- 4.0E-02 4.1E-08 1.E-06 7.5E-09 2.E-07
RM: 12, Station: CR12E Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12E Naphthalene 5.2E-01 ug/kg -- 5.7E-08 -- 1.1E-08 -- 2.0E-02 1.3E-07 7.E-06 2.5E-08 1.E-06
RM: 12, Station: CR12E Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12E Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12E Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 5.E-08 -- -- -- -- --
RM: 12, Station: CR12E Phthalates 
RM: 12, Station: CR12E Butylbenzyl phthalate 2.7E+01 ug/kg 1.9E-03 3.0E-06 6.E-09 5.5E-07 1.E-09 2.0E-01 6.9E-06 3.E-05 1.3E-06 6.E-06
RM: 12, Station: CR12E Semi-Volatile Organic Compounds
RM: 12, Station: CR12E Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 12, Station: CR12E Hexachlorobenzene 8.5E-02 ug/kg 1.6E+00 9.3E-09 1.E-08 1.7E-09 3.E-09 8.0E-04 2.2E-08 3.E-05 4.0E-09 5.E-06
RM: 12, Station: CR12E Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 12, Station: CR12E Phenols
RM: 12, Station: CR12E 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 12, Station: CR12E Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12E Phenol 7.4E+01 ug/kg -- 8.2E-06 -- 1.5E-06 -- 3.0E-01 1.9E-05 6.E-05 3.5E-06 1.E-05
RM: 12, Station: CR12E Polychlorinated Biphenyls
RM: 12, Station: CR12E Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 12, Station: CR12E Total PCB Congeners 1.9E+04 pg/g NA 2.1E-06 -- 3.9E-07 -- NA 5.0E-06 -- 9.1E-07 --
RM: 12, Station: CR12E Total PCBs, Adjusted 1.8E+04 pg/g 2.0E+00 1.9E-06 4.E-06 3.6E-07 7.E-07 2.0E-05 4.5E-06 2.E-01 8.3E-07 4.E-02
RM: 12, Station: CR12E Dioxin/Furans
RM: 12, Station: CR12E Total Dioxin/Furan TEQ 4.9E-01 pg/g 1.3E+05 5.3E-11 7.E-06 9.8E-12 1.E-06 1.0E-09 1.2E-10 1.E-01 2.3E-11 2.E-02
RM: 12, Station: CR12E Total PCB TEQ 5.1E-01 pg/g 1.3E+05 5.6E-11 7.E-06 1.0E-11 1.E-06 1.0E-09 1.3E-10 1.E-01 2.4E-11 2.E-02
RM: 12, Station: CR12E Total TEQ -- pg/g -- -- 1.E-05 -- 3.E-06 -- -- 3.E-01 -- 5.E-02
RM: 12, Station: CR12E Pesticides
RM: 12, Station: CR12E Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 12, Station: CR12E alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 12, Station: CR12E Dieldrin 1.1E-02 ug/kg 1.6E+01 1.2E-09 2.E-08 2.1E-10 3.E-09 5.0E-05 2.7E-09 5.E-05 5.0E-10 1.E-05
RM: 12, Station: CR12E Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 12, Station: CR12E Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 12, Station: CR12E Total DDD 5.5E-02 ug/kg 2.4E-01 6.1E-09 1.E-09 1.1E-09 3.E-10 5.0E-04 1.4E-08 3.E-05 2.6E-09 5.E-06
RM: 12, Station: CR12E Total DDE 2.4E+00 ug/kg 3.4E-01 2.7E-07 9.E-08 4.9E-08 2.E-08 5.0E-04 6.2E-07 1.E-03 1.1E-07 2.E-04
RM: 12, Station: CR12E Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 12, Station: CR12E Total Chlordane 4.0E-01 ug/kg 3.5E-01 4.4E-08 2.E-08 8.0E-09 3.E-09 5.0E-04 1.0E-07 2.E-04 1.9E-08 4.E-05
RM: 12, Station: CR12E Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 2.E-05 4.E-06
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

Body Without Shell Study Area Wide Metals  
Study Area Wide Aluminum 1.1E+02 mg/kg -- 1.2E-02 -- 2.1E-03 -- 1.0E+00 2.7E-02 3.E-02 5.0E-03 5.E-03
Study Area Wide Antimony 1.0E-02 mg/kg -- 1.1E-06 -- 2.0E-07 -- 4.0E-04 2.6E-06 6.E-03 4.8E-07 1.E-03
Study Area Wide Arsenic, inorganic 3.6E-02 mg/kg 1.5E+00 4.0E-06 6.E-06 7.4E-07 1.E-06 3.0E-04 9.4E-06 3.E-02 1.7E-06 6.E-03
Study Area Wide Cadmium 2.0E-02 mg/kg -- 2.2E-06 -- 4.0E-07 -- 1.0E-03 5.1E-06 5.E-03 9.3E-07 9.E-04
Study Area Wide Chromium 5.2E-01 mg/kg -- 5.7E-05 -- 1.1E-05 -- 1.5E+00 1.3E-04 9.E-05 2.5E-05 2.E-05
Study Area Wide Copper 1.5E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 4.0E-02 4.0E-03 1.E-01 7.3E-04 2.E-02
Study Area Wide Lead 3.2E-01 mg/kg NL 3.5E-05 -- 6.4E-06 -- NL 8.2E-05 -- 1.5E-05 --
Study Area Wide Manganese 1.4E+02 mg/kg -- 1.6E-02 -- 2.9E-03 -- 1.4E-01 3.7E-02 3.E-01 6.8E-03 5.E-02
Study Area Wide Mercury 3.1E-02 mg/kg -- 3.4E-06 -- 6.2E-07 -- 1.0E-04 7.8E-06 8.E-02 1.4E-06 1.E-02
Study Area Wide Nickel 4.2E-01 mg/kg -- 4.6E-05 -- 8.4E-06 -- 2.0E-02 1.1E-04 5.E-03 2.0E-05 1.E-03
Study Area Wide Selenium 3.9E-01 mg/kg -- 4.3E-05 -- 7.9E-06 -- 5.0E-03 1.0E-04 2.E-02 1.8E-05 4.E-03
Study Area Wide Silver 3.2E-02 mg/kg -- 3.5E-06 -- 6.4E-07 -- 5.0E-03 8.1E-06 2.E-03 1.5E-06 3.E-04
Study Area Wide Thallium 4.3E-03 mg/kg -- 4.7E-07 -- 8.6E-08 -- 6.6E-05 1.1E-06 2.E-02 2.0E-07 3.E-03
Study Area Wide Zinc 1.8E+01 mg/kg -- 1.9E-03 -- 3.6E-04 -- 3.0E-01 4.5E-03 2.E-02 8.3E-04 3.E-03
Study Area Wide Butyltins
Study Area Wide Butyltin ion 4.6E+00 ug/kg -- 5.1E-07 -- 9.3E-08 -- 3.0E-04 1.2E-06 4.E-03 2.2E-07 7.E-04
Study Area Wide Dibutyltin ion 3.3E+02 ug/kg -- 3.6E-05 -- 6.7E-06 -- 3.0E-04 8.5E-05 3.E-01 1.6E-05 5.E-02
Study Area Wide Tributyltin ion 2.3E+00 ug/kg -- 2.5E-07 -- 4.6E-08 -- 3.0E-04 5.9E-07 2.E-03 1.1E-07 4.E-04
Study Area Wide Polynuclear Aromatic Hydrocarbons
Study Area Wide 2-Methylnaphthalene 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 4.0E-03 2.8E-07 7.E-05 5.2E-08 1.E-05
Study Area Wide Acenaphthene 4.2E+00 ug/kg -- 4.6E-07 -- 8.5E-08 -- 6.0E-02 1.1E-06 2.E-05 2.0E-07 3.E-06
Study Area Wide Acenaphthylene 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 6.0E-02 2.8E-07 5.E-06 5.2E-08 9.E-07
Study Area Wide Anthracene 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 3.0E-01 7.5E-07 2.E-06 1.4E-07 5.E-07
Study Area Wide Benzo(a)anthracene 8.0E+01 ug/kg 7.3E-01 8.8E-06 6.E-06 1.6E-06 1.E-06 -- 2.1E-05 -- 3.8E-06 --
Study Area Wide Benzo(a)pyrene 7.5E+00 ug/kg 7.3E+00 8.3E-07 6.E-06 1.5E-07 1.E-06 -- 1.9E-06 -- 3.5E-07 --
Study Area Wide Benzo(b)fluoranthene 5.3E+00 ug/kg 7.3E-01 5.8E-07 4.E-07 1.1E-07 8.E-08 -- 1.4E-06 -- 2.5E-07 --
Study Area Wide Benzo(g,h,i)perylene 5.6E+00 ug/kg -- 6.2E-07 -- 1.1E-07 -- 3.0E-02 1.4E-06 5.E-05 2.6E-07 9.E-06
Study Area Wide Benzo(k)fluoranthene 5.0E+00 ug/kg 7.3E-02 5.5E-07 4.E-08 1.0E-07 7.E-09 -- 1.3E-06 -- 2.4E-07 --
Study Area Wide Chrysene 8.7E+01 ug/kg 7.3E-03 9.6E-06 7.E-08 1.8E-06 1.E-08 -- 2.2E-05 -- 4.1E-06 --
Study Area Wide Dibenzo(a,h)anthracene 7.1E-01 ug/kg 7.3E+00 7.8E-08 6.E-07 1.4E-08 1.E-07 -- 1.8E-07 -- 3.3E-08 --
Study Area Wide Fluoranthene 1.3E+02 ug/kg -- 1.4E-05 -- 2.6E-06 -- 4.0E-02 3.3E-05 8.E-04 6.1E-06 2.E-04
Study Area Wide Fluorene 1.3E+00 ug/kg -- 1.5E-07 -- 2.7E-08 -- 4.0E-02 3.4E-07 8.E-06 6.2E-08 2.E-06
Study Area Wide Indeno(1,2,3-cd)pyrene 5.3E+00 ug/kg 7.3E-01 5.8E-07 4.E-07 1.1E-07 8.E-08 -- 1.4E-06 -- 2.5E-07 --
Study Area Wide Naphthalene 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 2.0E-02 7.5E-07 4.E-05 1.4E-07 7.E-06
Study Area Wide Phenanthrene 9.7E+01 ug/kg -- 1.1E-05 -- 2.0E-06 -- 3.0E-02 2.5E-05 8.E-04 4.6E-06 2.E-04
Study Area Wide Pyrene 8.3E+01 ug/kg -- 9.1E-06 -- 1.7E-06 -- 3.0E-02 2.1E-05 7.E-04 3.9E-06 1.E-04
Study Area Wide Total Carcinogenic PAHs -- ug/kg -- -- 1.E-05 -- 3.E-06 -- -- -- -- --
Study Area Wide Phthalates 
Study Area Wide Butylbenzyl phthalate 7.1E+01 ug/kg 1.9E-03 7.8E-06 1.E-08 1.4E-06 3.E-09 2.0E-01 1.8E-05 9.E-05 3.3E-06 2.E-05
Study Area Wide Semi-Volatile Organic Compounds
Study Area Wide Dibenzofuran 4.1E-01 ug/kg -- 4.5E-08 -- 8.2E-09 -- 4.0E-02 1.0E-07 3.E-06 1.9E-08 5.E-07
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TABLE 5-176
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Ingestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/day

Study Area Wide Hexachlorobenzene 6.2E-02 ug/kg 1.6E+00 6.8E-09 1.E-08 1.2E-09 2.E-09 8.0E-04 1.6E-08 2.E-05 2.9E-09 4.E-06
Study Area Wide Hexachlorobutadiene 1.9E-03 ug/kg 7.8E-02 2.1E-10 2.E-11 3.8E-11 3.E-12 1.0E-03 4.9E-10 5.E-07 8.9E-11 9.E-08
Study Area Wide Phenols
Study Area Wide 4-Methylphenol 1.9E+02 ug/kg -- 2.1E-05 -- 3.8E-06 -- 5.0E-03 4.9E-05 1.E-02 9.0E-06 2.E-03
Study Area Wide Pentachlorophenol 1.3E+02 ug/kg 1.2E-01 1.4E-05 2.E-06 2.6E-06 3.E-07 3.0E-02 3.3E-05 1.E-03 6.1E-06 2.E-04
Study Area Wide Phenol 1.1E+02 ug/kg -- 1.2E-05 -- 2.1E-06 -- 3.0E-01 2.7E-05 9.E-05 5.0E-06 2.E-05
Study Area Wide Polychlorinated Biphenyls
Study Area Wide Total Aroclors 5.6E+01 ug/kg 2.0E+00 6.2E-06 1.E-05 1.1E-06 2.E-06 2.0E-05 1.5E-05 7.E-01 2.7E-06 1.E-01
Study Area Wide Total PCB Congeners 4.9E+05 pg/g NA 5.4E-05 -- 1.0E-05 -- NA 1.3E-04 -- 2.3E-05 --
Study Area Wide Total PCBs, Adjusted 4.7E+05 pg/g 2.0E+00 5.2E-05 1.E-04 9.5E-06 2.E-05 2.0E-05 1.2E-04 6.E+00 2.2E-05 1.E+00
Study Area Wide Dioxin/Furans
Study Area Wide Total Dioxin/Furan TEQ 7.4E+00 pg/g 1.3E+05 8.2E-10 1.E-04 1.5E-10 2.E-05 1.0E-09 1.9E-09 2.E+00 3.5E-10 3.E-01
Study Area Wide Total PCB TEQ 2.9E+00 pg/g 1.3E+05 3.2E-10 4.E-05 5.9E-11 8.E-06 1.0E-09 7.5E-10 7.E-01 1.4E-10 1.E-01
Study Area Wide Total TEQ -- pg/g -- -- 1.E-04 -- 3.E-05 -- -- 3.E+00 -- 5.E-01
Study Area Wide Pesticides
Study Area Wide Aldrin 3.7E-02 ug/kg 1.7E+01 4.1E-09 7.E-08 7.5E-10 1.E-08 3.0E-05 9.5E-09 3.E-04 1.7E-09 6.E-05
Study Area Wide alpha-Hexachlorocyclohexane 2.8E-03 ug/kg 6.3E+00 3.1E-10 2.E-09 5.7E-11 4.E-10 8.0E-03 7.3E-10 9.E-08 1.3E-10 2.E-08
Study Area Wide Dieldrin 4.7E-02 ug/kg 1.6E+01 5.2E-09 8.E-08 9.5E-10 2.E-08 5.0E-05 1.2E-08 2.E-04 2.2E-09 4.E-05
Study Area Wide Endrin 5.0E-01 ug/kg -- 5.5E-08 -- 1.0E-08 -- 3.0E-04 1.3E-07 4.E-04 2.3E-08 8.E-05
Study Area Wide Heptachlor epoxide 1.8E-03 ug/kg 9.1E+00 1.9E-10 2.E-09 3.6E-11 3.E-10 1.3E-05 4.5E-10 3.E-05 8.3E-11 6.E-06
Study Area Wide Total DDD 2.9E+00 ug/kg 2.4E-01 3.2E-07 8.E-08 5.8E-08 1.E-08 5.0E-04 7.4E-07 1.E-03 1.4E-07 3.E-04
Study Area Wide Total DDE 1.3E+01 ug/kg 3.4E-01 1.5E-06 5.E-07 2.7E-07 9.E-08 5.0E-04 3.4E-06 7.E-03 6.2E-07 1.E-03
Study Area Wide Total DDT 5.3E+00 ug/kg 3.4E-01 5.9E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.4E-06 3.E-03 2.5E-07 5.E-04
Study Area Wide Total Chlordane 1.3E+00 ug/kg 3.5E-01 1.4E-07 5.E-08 2.6E-08 9.E-09 5.0E-04 3.3E-07 7.E-04 6.0E-08 1.E-04
Study Area Wide Total Endosulfan 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 6.0E-03 3.6E-07 6.E-05 6.5E-08 1.E-05

Exposure Point Total 3.E-04 5.E-05

Notes:
a Chemicals listed are anaytes 
b Numbers presented are rounded values.  Sums calculated before rounding.
c Toxicity values for trivalent chromium used to assess total chromium.
d

e Total PCBs, Adjusted equal Total PCB Congeners minus Total dioxin-like PCBs.
f Cumulative risk sums calculated using PCB congener data when available. When congener data not available, PCB Aroclor data were used in sums.

Abbreviations: -- = Not applicable. mg/kg = milligrams per kilogram. TEQ = Toxic Equivalents.
CDI = Chronic Daily Intake. NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. ug/kg = micrograms per kilogram.
DDD = Dichlorodiphenyldichloroethane. ND = Not Detected in given exposure area.
DDE = Dichlorodiphenyldichloroethylene. PAHs = Polynuclear Aromatic Hydrocarbons.
DDT = Dichlorodiphenyltrichloroethane. PCB = Polychlorinated Biphenyls.
EPC = Exposure Point Concentration. pg/g = picograms per gram.
g/day = grams per day. RfD = Reference Dose.
LADI = Lifetime Average Daily Intake. RM = River mile.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, 
Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Body Without Shell RM 1, Station: CR01EA Metals
RM 1, Station: CR01EA Aluminum 5.0E+01 mg/kg -- 5.5E-03 -- 1.0E-03 -- 1.0E+00 1.3E-02 1.E-02 2.4E-03 2.E-03
RM 1, Station: CR01EA Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM 1, Station: CR01EA Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.7E-06 6.E-06 6.9E-07 1.E-06 3.0E-04 8.7E-06 3.E-02 1.6E-06 5.E-03
RM 1, Station: CR01EA Cadmium 2.4E-02 mg/kg -- 2.6E-06 -- 4.8E-07 -- 1.0E-03 6.2E-06 6.E-03 1.1E-06 1.E-03
RM 1, Station: CR01EA Chromiumc 2.0E-01 mg/kg -- 2.2E-05 -- 4.0E-06 -- 1.5E+00 5.1E-05 3.E-05 9.4E-06 6.E-06
RM 1, Station: CR01EA Copper 1.6E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 4.0E-02 4.0E-03 1.E-01 7.3E-04 2.E-02
RM 1, Station: CR01EA Lead 4.7E-02 mg/kg NL 5.2E-06 -- 9.5E-07 -- NL 1.2E-05 -- 2.2E-06 --
RM 1, Station: CR01EA Manganese 2.5E+01 mg/kg -- 2.7E-03 -- 5.0E-04 -- 1.4E-01 6.4E-03 5.E-02 1.2E-03 8.E-03
RM 1, Station: CR01EA Mercury 1.9E-02 mg/kg -- 2.1E-06 -- 3.8E-07 -- 1.0E-04 4.9E-06 5.E-02 8.9E-07 9.E-03
RM 1, Station: CR01EA Nickel 2.4E-01 mg/kg -- 2.6E-05 -- 4.8E-06 -- 2.0E-02 6.1E-05 3.E-03 1.1E-05 6.E-04
RM 1, Station: CR01EA Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 1, Station: CR01EA Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 1, Station: CR01EA Thallium 7.0E-03 mg/kg -- 7.7E-07 -- 1.4E-07 -- 6.6E-05 1.8E-06 3.E-02 3.3E-07 5.E-03
RM 1, Station: CR01EA Zinc 1.5E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 3.0E-01 3.9E-03 1.E-02 7.2E-04 2.E-03
RM 1, Station: CR01EA Butyltins
RM 1, Station: CR01EA Butyltin ion 2.8E-01 ug/kg -- 3.1E-08 -- 5.7E-09 -- 3.0E-04 7.2E-08 2.E-04 1.3E-08 4.E-05
RM 1, Station: CR01EA Dibutyltin ion 9.2E-01 ug/kg -- 1.0E-07 -- 1.9E-08 -- 3.0E-04 2.4E-07 8.E-04 4.3E-08 1.E-04
RM 1, Station: CR01EA Tributyltin ion 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-04 3.3E-07 1.E-03 6.1E-08 2.E-04
RM 1, Station: CR01EA Polynuclear Aromatic Hydrocarbons
RM 1, Station: CR01EA 2-Methylnaphthalene 5.0E-01 ug/kg -- 5.5E-08 -- 1.0E-08 -- 4.0E-03 1.3E-07 3.E-05 2.4E-08 6.E-06
RM 1, Station: CR01EA Acenaphthene 9.4E-01 ug/kg -- 1.0E-07 -- 1.9E-08 -- 6.0E-02 2.4E-07 4.E-06 4.4E-08 7.E-07
RM 1, Station: CR01EA Acenaphthylene 1.4E-01 ug/kg -- 1.5E-08 -- 2.8E-09 -- 6.0E-02 3.6E-08 6.E-07 6.6E-09 1.E-07
RM 1, Station: CR01EA Anthracene 2.9E-01 ug/kg -- 3.2E-08 -- 5.9E-09 -- 3.0E-01 7.5E-08 2.E-07 1.4E-08 5.E-08
RM 1, Station: CR01EA Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01EA Benzo(a)pyrene 3.2E-01 ug/kg 7.3E+00 3.5E-08 3.E-07 6.5E-09 5.E-08 -- 8.2E-08 -- 1.5E-08 --
RM 1, Station: CR01EA Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01EA Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01EA Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01EA Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01EA Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01EA Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 1, Station: CR01EA Fluorene 6.7E-01 ug/kg -- 7.4E-08 -- 1.4E-08 -- 4.0E-02 1.7E-07 4.E-06 3.2E-08 8.E-07
RM 1, Station: CR01EA Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01EA Naphthalene 6.4E-01 ug/kg -- 7.1E-08 -- 1.3E-08 -- 2.0E-02 1.6E-07 8.E-06 3.0E-08 2.E-06
RM 1, Station: CR01EA Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01EA Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01EA Total Carcinogenic PAHsd -- ug/kg -- -- 3.E-07 -- 5.E-08 -- -- -- -- --
RM 1, Station: CR01EA Phthalates 
RM 1, Station: CR01EA Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM 1, Station: CR01EA Semi-Volatile Organic Compounds
RM 1, Station: CR01EA Dibenzofuran 3.8E-01 ug/kg -- 4.2E-08 -- 7.7E-09 -- 4.0E-02 9.8E-08 2.E-06 1.8E-08 4.E-07

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM 1, Station: CR01EA Hexachlorobenzene 3.6E-02 ug/kg 1.6E+00 3.9E-09 6.E-09 7.2E-10 1.E-09 8.0E-04 9.2E-09 1.E-05 1.7E-09 2.E-06
RM 1, Station: CR01EA Hexachlorobutadiene 2.1E-03 ug/kg 7.8E-02 2.3E-10 2.E-11 4.2E-11 3.E-12 1.0E-03 5.4E-10 5.E-07 9.9E-11 1.E-07
RM 1, Station: CR01EA Phenols
RM 1, Station: CR01EA 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 1, Station: CR01EA Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01EA Phenol 5.0E+01 ug/kg -- 5.5E-06 -- 1.0E-06 -- 3.0E-01 1.3E-05 4.E-05 2.4E-06 8.E-06
RM 1, Station: CR01EA Polychlorinated Biphenyls
RM 1, Station: CR01EA Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM 1, Station: CR01EA Total PCB Congeners 7.2E+03 pg/g NA 7.9E-07 -- 1.4E-07 -- NA 1.8E-06 -- 3.4E-07 --
RM 1, Station: CR01EA Total PCBs, Adjustede 6.2E+03 pg/g 2.0E+00 6.8E-07 1.E-06 1.3E-07 3.E-07 2.0E-05 1.6E-06 8.E-02 2.9E-07 1.E-02
RM 1, Station: CR01EA Dioxin/Furans
RM 1, Station: CR01EA Total Dioxin/Furan TEQ 2.5E-01 pg/g 1.3E+05 2.7E-11 4.E-06 5.0E-12 7.E-07 1.0E-09 6.4E-11 6.E-02 1.2E-11 1.E-02
RM 1, Station: CR01EA Total PCB TEQ 3.1E-01 pg/g 1.3E+05 3.4E-11 4.E-06 6.3E-12 8.E-07 1.0E-09 8.0E-11 8.E-02 1.5E-11 1.E-02
RM 1, Station: CR01EA Total TEQ -- pg/g -- -- 8.E-06 -- 1.E-06 -- -- 1.E-01 -- 3.E-02
RM 1, Station: CR01EA Pesticides
RM 1, Station: CR01EA Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM 1, Station: CR01EA alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM 1, Station: CR01EA Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM 1, Station: CR01EA Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM 1, Station: CR01EA Heptachlor epoxide 8.4E-04 ug/kg 9.1E+00 9.3E-11 8.E-10 1.7E-11 2.E-10 1.3E-05 2.2E-10 2.E-05 4.0E-11 3.E-06
RM 1, Station: CR01EA Total DDD 1.7E-01 ug/kg 2.4E-01 1.9E-08 5.E-09 3.5E-09 8.E-10 5.0E-04 4.4E-08 9.E-05 8.1E-09 2.E-05
RM 1, Station: CR01EA Total DDE 3.0E+00 ug/kg 3.4E-01 3.3E-07 1.E-07 6.1E-08 2.E-08 5.0E-04 7.7E-07 2.E-03 1.4E-07 3.E-04
RM 1, Station: CR01EA Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM 1, Station: CR01EA Total Chlordane 2.1E-01 ug/kg 3.5E-01 2.3E-08 8.E-09 4.2E-09 1.E-09 5.0E-04 5.4E-08 1.E-04 9.8E-09 2.E-05
RM 1, Station: CR01EA Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Totalf 2.E-05 3.E-06
Body Without Shell RM 1, Station: CR01W Metals

RM 1, Station: CR01W Aluminum 8.0E+01 mg/kg -- 8.9E-03 -- 1.6E-03 -- 1.0E+00 2.1E-02 2.E-02 3.8E-03 4.E-03
RM 1, Station: CR01W Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM 1, Station: CR01W Arsenic, inorganic 4.0E-02 mg/kg 1.5E+00 4.4E-06 7.E-06 8.1E-07 1.E-06 3.0E-04 1.0E-05 3.E-02 1.9E-06 6.E-03
RM 1, Station: CR01W Cadmium 1.8E-02 mg/kg -- 1.9E-06 -- 3.5E-07 -- 1.0E-03 4.5E-06 5.E-03 8.3E-07 8.E-04
RM 1, Station: CR01W Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM 1, Station: CR01W Copper 1.4E+01 mg/kg -- 1.6E-03 -- 2.9E-04 -- 4.0E-02 3.7E-03 9.E-02 6.7E-04 2.E-02
RM 1, Station: CR01W Lead 4.6E-02 mg/kg NL 5.0E-06 -- 9.2E-07 -- NL 1.2E-05 -- 2.1E-06 --
RM 1, Station: CR01W Manganese 3.1E+01 mg/kg -- 3.4E-03 -- 6.3E-04 -- 1.4E-01 8.0E-03 6.E-02 1.5E-03 1.E-02
RM 1, Station: CR01W Mercury 2.1E-02 mg/kg -- 2.3E-06 -- 4.2E-07 -- 1.0E-04 5.4E-06 5.E-02 9.9E-07 1.E-02
RM 1, Station: CR01W Nickel 3.4E-01 mg/kg -- 3.8E-05 -- 6.9E-06 -- 2.0E-02 8.8E-05 4.E-03 1.6E-05 8.E-04
RM 1, Station: CR01W Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 1, Station: CR01W Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 1, Station: CR01W Thallium 5.4E-03 mg/kg -- 6.0E-07 -- 1.1E-07 -- 6.6E-05 1.4E-06 2.E-02 2.5E-07 4.E-03
RM 1, Station: CR01W Zinc 1.6E+01 mg/kg -- 1.8E-03 -- 3.2E-04 -- 3.0E-01 4.1E-03 1.E-02 7.5E-04 2.E-03
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM 1, Station: CR01W Butyltins
RM 1, Station: CR01W Butyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM 1, Station: CR01W Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM 1, Station: CR01W Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM 1, Station: CR01W Polynuclear Aromatic Hydrocarbons
RM 1, Station: CR01W 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM 1, Station: CR01W Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM 1, Station: CR01W Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM 1, Station: CR01W Anthracene 9.5E-02 ug/kg -- 1.0E-08 -- 1.9E-09 -- 3.0E-01 2.4E-08 8.E-08 4.5E-09 1.E-08
RM 1, Station: CR01W Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01W Benzo(a)pyrene 1.2E-01 ug/kg 7.3E+00 1.3E-08 1.E-07 2.4E-09 2.E-08 -- 3.1E-08 -- 5.7E-09 --
RM 1, Station: CR01W Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01W Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01W Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01W Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01W Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01W Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 1, Station: CR01W Fluorene 1.6E-01 ug/kg -- 1.8E-08 -- 3.2E-09 -- 4.0E-02 4.1E-08 1.E-06 7.5E-09 2.E-07
RM 1, Station: CR01W Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 1, Station: CR01W Naphthalene 6.1E-01 ug/kg -- 6.7E-08 -- 1.2E-08 -- 2.0E-02 1.6E-07 8.E-06 2.9E-08 1.E-06
RM 1, Station: CR01W Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01W Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01W Total Carcinogenic PAHs -- ug/kg -- -- 1.E-07 -- 2.E-08 -- -- -- -- --
RM 1, Station: CR01W Phthalates 
RM 1, Station: CR01W Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM 1, Station: CR01W Semi-Volatile Organic Compounds
RM 1, Station: CR01W Dibenzofuran 1.5E-01 ug/kg -- 1.7E-08 -- 3.0E-09 -- 4.0E-02 3.9E-08 1.E-06 7.1E-09 2.E-07
RM 1, Station: CR01W Hexachlorobenzene 4.9E-02 ug/kg 1.6E+00 5.4E-09 9.E-09 9.9E-10 2.E-09 8.0E-04 1.3E-08 2.E-05 2.3E-09 3.E-06
RM 1, Station: CR01W Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM 1, Station: CR01W Phenols
RM 1, Station: CR01W 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 1, Station: CR01W Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM 1, Station: CR01W Phenol 7.4E+01 ug/kg -- 8.2E-06 -- 1.5E-06 -- 3.0E-01 1.9E-05 6.E-05 3.5E-06 1.E-05
RM 1, Station: CR01W Polychlorinated Biphenyls
RM 1, Station: CR01W Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM 1, Station: CR01W Total PCB Congeners 7.1E+03 pg/g NA 7.9E-07 -- 1.4E-07 -- NA 1.8E-06 -- 3.4E-07 --
RM 1, Station: CR01W Total PCBs, Adjusted 6.1E+03 pg/g 2.0E+00 6.7E-07 1.E-06 1.2E-07 2.E-07 2.0E-05 1.6E-06 8.E-02 2.9E-07 1.E-02
RM 1, Station: CR01W Dioxin/Furans
RM 1, Station: CR01W Total Dioxin/Furan TEQ 3.3E-01 pg/g 1.3E+05 3.6E-11 5.E-06 6.6E-12 9.E-07 1.0E-09 8.4E-11 8.E-02 1.5E-11 2.E-02
RM 1, Station: CR01W Total PCB TEQ 1.8E-01 pg/g 1.3E+05 2.0E-11 3.E-06 3.7E-12 5.E-07 1.0E-09 4.7E-11 5.E-02 8.6E-12 9.E-03
RM 1, Station: CR01W Total TEQ -- pg/g -- -- 7.E-06 -- 1.E-06 -- -- 1.E-01 -- 2.E-02
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM 1, Station: CR01W Pesticides
RM 1, Station: CR01W Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM 1, Station: CR01W alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM 1, Station: CR01W Dieldrin 1.3E-02 ug/kg 1.6E+01 1.5E-09 2.E-08 2.7E-10 4.E-09 5.0E-05 3.4E-09 7.E-05 6.3E-10 1.E-05
RM 1, Station: CR01W Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM 1, Station: CR01W Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM 1, Station: CR01W Total DDD 1.8E-01 ug/kg 2.4E-01 2.0E-08 5.E-09 3.6E-09 9.E-10 5.0E-04 4.6E-08 9.E-05 8.4E-09 2.E-05
RM 1, Station: CR01W Total DDE 2.4E+00 ug/kg 3.4E-01 2.7E-07 9.E-08 4.9E-08 2.E-08 5.0E-04 6.3E-07 1.E-03 1.2E-07 2.E-04
RM 1, Station: CR01W Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM 1, Station: CR01W Total Chlordane 2.1E-01 ug/kg 3.5E-01 2.3E-08 8.E-09 4.3E-09 1.E-09 5.0E-04 5.5E-08 1.E-04 1.0E-08 2.E-05
RM 1, Station: CR01W Total Endosulfan 1.4E-01 ug/kg -- 1.5E-08 -- 2.8E-09 -- 6.0E-03 3.6E-08 6.E-06 6.6E-09 1.E-06

Exposure Point Total 2.E-05 3.E-06
Body Without Shell RM 2, Station: 02R001 Metals

RM 2, Station: 02R001 Aluminum 1.0E+02 mg/kg -- 1.1E-02 -- 2.0E-03 -- 1.0E+00 2.6E-02 3.E-02 4.8E-03 5.E-03
RM 2, Station: 02R001 Antimony 7.0E-03 mg/kg -- 7.7E-07 -- 1.4E-07 -- 4.0E-04 1.8E-06 5.E-03 3.3E-07 8.E-04
RM 2, Station: 02R001 Arsenic, inorganic 3.7E-02 mg/kg 1.5E+00 4.1E-06 6.E-06 7.5E-07 1.E-06 3.0E-04 9.5E-06 3.E-02 1.7E-06 6.E-03
RM 2, Station: 02R001 Cadmium 2.8E-02 mg/kg -- 3.1E-06 -- 5.7E-07 -- 1.0E-03 7.2E-06 7.E-03 1.3E-06 1.E-03
RM 2, Station: 02R001 Chromium 9.0E-01 mg/kg -- 9.9E-05 -- 1.8E-05 -- 1.5E+00 2.3E-04 2.E-04 4.2E-05 3.E-05
RM 2, Station: 02R001 Copper 1.3E+01 mg/kg -- 1.4E-03 -- 2.5E-04 -- 4.0E-02 3.2E-03 8.E-02 5.9E-04 1.E-02
RM 2, Station: 02R001 Lead 5.9E-02 mg/kg NL 6.5E-06 -- 1.2E-06 -- NL 1.5E-05 -- 2.8E-06 --
RM 2, Station: 02R001 Manganese 1.5E+02 mg/kg -- 1.7E-02 -- 3.1E-03 -- 1.4E-01 4.0E-02 3.E-01 7.3E-03 5.E-02
RM 2, Station: 02R001 Mercury 2.4E-02 mg/kg -- 2.6E-06 -- 4.8E-07 -- 1.0E-04 6.2E-06 6.E-02 1.1E-06 1.E-02
RM 2, Station: 02R001 Nickel 5.4E-01 mg/kg -- 6.0E-05 -- 1.1E-05 -- 2.0E-02 1.4E-04 7.E-03 2.5E-05 1.E-03
RM 2, Station: 02R001 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 2, Station: 02R001 Silver 2.7E-02 mg/kg -- 3.0E-06 -- 5.5E-07 -- 5.0E-03 7.0E-06 1.E-03 1.3E-06 3.E-04
RM 2, Station: 02R001 Thallium 7.9E-03 mg/kg -- 8.7E-07 -- 1.6E-07 -- 6.6E-05 2.0E-06 3.E-02 3.7E-07 6.E-03
RM 2, Station: 02R001 Zinc 1.7E+01 mg/kg -- 1.8E-03 -- 3.4E-04 -- 3.0E-01 4.3E-03 1.E-02 7.8E-04 3.E-03
RM 2, Station: 02R001 Butyltins
RM 2, Station: 02R001 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM 2, Station: 02R001 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM 2, Station: 02R001 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM 2, Station: 02R001 Polynuclear Aromatic Hydrocarbons
RM 2, Station: 02R001 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM 2, Station: 02R001 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM 2, Station: 02R001 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM 2, Station: 02R001 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM 2, Station: 02R001 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R001 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R001 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R001 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R001 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R001 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM 2, Station: 02R001 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R001 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 2, Station: 02R001 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 2, Station: 02R001 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R001 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM 2, Station: 02R001 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R001 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM 2, Station: 02R001 Phthalates 
RM 2, Station: 02R001 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM 2, Station: 02R001 Semi-Volatile Organic Compounds
RM 2, Station: 02R001 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 2, Station: 02R001 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM 2, Station: 02R001 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM 2, Station: 02R001 Phenols
RM 2, Station: 02R001 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 2, Station: 02R001 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R001 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM 2, Station: 02R001 Polychlorinated Biphenyls
RM 2, Station: 02R001 Total Aroclors 2.1E+01 ug/kg 2.0E+00 2.3E-06 5.E-06 4.2E-07 8.E-07 2.0E-05 5.4E-06 3.E-01 9.9E-07 5.E-02
RM 2, Station: 02R001 Total PCB Congeners 6.1E+04 pg/g NA 6.7E-06 -- 1.2E-06 -- NA 1.6E-05 -- 2.9E-06 --
RM 2, Station: 02R001 Total PCBs, Adjusted 4.6E+04 pg/g 2.0E+00 5.0E-06 1.E-05 9.2E-07 2.E-06 2.0E-05 1.2E-05 6.E-01 2.2E-06 1.E-01
RM 2, Station: 02R001 Dioxin/Furans
RM 2, Station: 02R001 Total Dioxin/Furan TEQ 4.2E-01 pg/g 1.3E+05 4.7E-11 6.E-06 8.5E-12 1.E-06 1.0E-09 1.1E-10 1.E-01 2.0E-11 2.E-02
RM 2, Station: 02R001 Total PCB TEQ 3.1E+00 pg/g 1.3E+05 3.4E-10 4.E-05 6.3E-11 8.E-06 1.0E-09 8.0E-10 8.E-01 1.5E-10 1.E-01
RM 2, Station: 02R001 Total TEQ -- pg/g -- -- 5.E-05 -- 9.E-06 -- -- 9.E-01 -- 2.E-01
RM 2, Station: 02R001 Pesticides
RM 2, Station: 02R001 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM 2, Station: 02R001 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM 2, Station: 02R001 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM 2, Station: 02R001 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM 2, Station: 02R001 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM 2, Station: 02R001 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM 2, Station: 02R001 Total DDE 3.4E+00 ug/kg 3.4E-01 3.7E-07 1.E-07 6.9E-08 2.E-08 5.0E-04 8.7E-07 2.E-03 1.6E-07 3.E-04
RM 2, Station: 02R001 Total DDT 8.2E+00 ug/kg 3.4E-01 9.0E-07 3.E-07 1.6E-07 6.E-08 5.0E-04 2.1E-06 4.E-03 3.8E-07 8.E-04
RM 2, Station: 02R001 Total Chlordane 3.1E+00 ug/kg 3.5E-01 3.4E-07 1.E-07 6.3E-08 2.E-08 5.0E-04 8.0E-07 2.E-03 1.5E-07 3.E-04
RM 2, Station: 02R001 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 7.E-05 1.E-05
Body Without Shell RM 2, Station: 02R015 Metals

RM 2, Station: 02R015 Aluminum 9.0E+01 mg/kg -- 9.9E-03 -- 1.8E-03 -- 1.0E+00 2.3E-02 2.E-02 4.2E-03 4.E-03
RM 2, Station: 02R015 Antimony 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 4.0E-04 2.3E-06 6.E-03 4.2E-07 1.E-03
RM 2, Station: 02R015 Arsenic, inorganic 4.0E-02 mg/kg 1.5E+00 4.4E-06 7.E-06 8.1E-07 1.E-06 3.0E-04 1.0E-05 3.E-02 1.9E-06 6.E-03
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM 2, Station: 02R015 Cadmium 1.7E-02 mg/kg -- 1.9E-06 -- 3.4E-07 -- 1.0E-03 4.4E-06 4.E-03 8.0E-07 8.E-04
RM 2, Station: 02R015 Chromium 7.0E-01 mg/kg -- 7.7E-05 -- 1.4E-05 -- 1.5E+00 1.8E-04 1.E-04 3.3E-05 2.E-05
RM 2, Station: 02R015 Copper 1.1E+01 mg/kg -- 1.2E-03 -- 2.3E-04 -- 4.0E-02 2.9E-03 7.E-02 5.3E-04 1.E-02
RM 2, Station: 02R015 Lead 7.8E-02 mg/kg NL 8.6E-06 -- 1.6E-06 -- NL 2.0E-05 -- 3.7E-06 --
RM 2, Station: 02R015 Manganese 1.8E+02 mg/kg -- 2.0E-02 -- 3.7E-03 -- 1.4E-01 4.7E-02 3.E-01 8.6E-03 6.E-02
RM 2, Station: 02R015 Mercury 2.3E-02 mg/kg -- 2.5E-06 -- 4.6E-07 -- 1.0E-04 5.9E-06 6.E-02 1.1E-06 1.E-02
RM 2, Station: 02R015 Nickel 4.7E-01 mg/kg -- 5.2E-05 -- 9.5E-06 -- 2.0E-02 1.2E-04 6.E-03 2.2E-05 1.E-03
RM 2, Station: 02R015 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM 2, Station: 02R015 Silver 2.6E-02 mg/kg -- 2.9E-06 -- 5.3E-07 -- 5.0E-03 6.8E-06 1.E-03 1.2E-06 2.E-04
RM 2, Station: 02R015 Thallium 6.8E-03 mg/kg -- 7.5E-07 -- 1.4E-07 -- 6.6E-05 1.7E-06 3.E-02 3.2E-07 5.E-03
RM 2, Station: 02R015 Zinc 1.6E+01 mg/kg -- 1.8E-03 -- 3.2E-04 -- 3.0E-01 4.1E-03 1.E-02 7.5E-04 2.E-03
RM 2, Station: 02R015 Butyltins
RM 2, Station: 02R015 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM 2, Station: 02R015 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM 2, Station: 02R015 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM 2, Station: 02R015 Polynuclear Aromatic Hydrocarbons
RM 2, Station: 02R015 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM 2, Station: 02R015 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM 2, Station: 02R015 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM 2, Station: 02R015 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM 2, Station: 02R015 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R015 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 2, Station: 02R015 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 2, Station: 02R015 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM 2, Station: 02R015 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM 2, Station: 02R015 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R015 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R015 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM 2, Station: 02R015 Phthalates 
RM 2, Station: 02R015 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM 2, Station: 02R015 Semi-Volatile Organic Compounds
RM 2, Station: 02R015 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM 2, Station: 02R015 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM 2, Station: 02R015 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM 2, Station: 02R015 Phenols
RM 2, Station: 02R015 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM 2, Station: 02R015 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM 2, Station: 02R015 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM 2, Station: 02R015 Polychlorinated Biphenyls
RM 2, Station: 02R015 Total Aroclors 2.8E+01 ug/kg 2.0E+00 3.1E-06 6.E-06 5.7E-07 1.E-06 2.0E-05 7.2E-06 4.E-01 1.3E-06 7.E-02
RM 2, Station: 02R015 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM 2, Station: 02R015 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM 2, Station: 02R015 Dioxin/Furans
RM 2, Station: 02R015 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM 2, Station: 02R015 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM 2, Station: 02R015 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM 2, Station: 02R015 Pesticides
RM 2, Station: 02R015 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM 2, Station: 02R015 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM 2, Station: 02R015 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM 2, Station: 02R015 Endrin 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 3.0E-04 4.6E-07 2.E-03 8.5E-08 3.E-04
RM 2, Station: 02R015 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM 2, Station: 02R015 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM 2, Station: 02R015 Total DDE 4.6E+00 ug/kg 3.4E-01 5.1E-07 2.E-07 9.3E-08 3.E-08 5.0E-04 1.2E-06 2.E-03 2.2E-07 4.E-04
RM 2, Station: 02R015 Total DDT 1.0E+01 ug/kg 3.4E-01 1.1E-06 4.E-07 2.0E-07 7.E-08 5.0E-04 2.6E-06 5.E-03 4.7E-07 9.E-04
RM 2, Station: 02R015 Total Chlordane 3.3E+00 ug/kg 3.5E-01 3.6E-07 1.E-07 6.7E-08 2.E-08 5.0E-04 8.5E-07 2.E-03 1.6E-07 3.E-04
RM 2, Station: 02R015 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 7.E-06 1.E-06
Body Without Shell RM: 3, Station: 03R001 Metals

RM: 3, Station: 03R001 Aluminum 1.0E+02 mg/kg -- 1.1E-02 -- 2.1E-03 -- 1.0E+00 2.6E-02 3.E-02 4.8E-03 5.E-03
RM: 3, Station: 03R001 Antimony 7.0E-03 mg/kg -- 7.7E-07 -- 1.4E-07 -- 4.0E-04 1.8E-06 5.E-03 3.3E-07 8.E-04
RM: 3, Station: 03R001 Arsenic, inorganic 3.5E-02 mg/kg 1.5E+00 3.9E-06 6.E-06 7.1E-07 1.E-06 3.0E-04 9.0E-06 3.E-02 1.7E-06 6.E-03
RM: 3, Station: 03R001 Cadmium 1.6E-02 mg/kg -- 1.8E-06 -- 3.2E-07 -- 1.0E-03 4.1E-06 4.E-03 7.5E-07 8.E-04
RM: 3, Station: 03R001 Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 3, Station: 03R001 Copper 1.2E+01 mg/kg -- 1.4E-03 -- 2.5E-04 -- 4.0E-02 3.2E-03 8.E-02 5.8E-04 1.E-02
RM: 3, Station: 03R001 Lead 6.9E-02 mg/kg NL 7.6E-06 -- 1.4E-06 -- NL 1.8E-05 -- 3.3E-06 --
RM: 3, Station: 03R001 Manganese 1.4E+02 mg/kg -- 1.5E-02 -- 2.8E-03 -- 1.4E-01 3.5E-02 3.E-01 6.5E-03 5.E-02
RM: 3, Station: 03R001 Mercury 2.4E-02 mg/kg -- 2.6E-06 -- 4.8E-07 -- 1.0E-04 6.2E-06 6.E-02 1.1E-06 1.E-02
RM: 3, Station: 03R001 Nickel 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 2.0E-02 7.7E-05 4.E-03 1.4E-05 7.E-04
RM: 3, Station: 03R001 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R001 Silver 2.9E-02 mg/kg -- 3.2E-06 -- 5.9E-07 -- 5.0E-03 7.5E-06 1.E-03 1.4E-06 3.E-04
RM: 3, Station: 03R001 Thallium 5.4E-03 mg/kg -- 6.0E-07 -- 1.1E-07 -- 6.6E-05 1.4E-06 2.E-02 2.5E-07 4.E-03
RM: 3, Station: 03R001 Zinc 1.8E+01 mg/kg -- 1.9E-03 -- 3.6E-04 -- 3.0E-01 4.5E-03 2.E-02 8.3E-04 3.E-03
RM: 3, Station: 03R001 Butyltins
RM: 3, Station: 03R001 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R001 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R001 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 3, Station: 03R001 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R001 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 3, Station: 03R001 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R001 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R001 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R001 Phthalates 
RM: 3, Station: 03R001 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 3, Station: 03R001 Semi-Volatile Organic Compounds
RM: 3, Station: 03R001 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 3, Station: 03R001 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 3, Station: 03R001 Phenols
RM: 3, Station: 03R001 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R001 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R001 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R001 Polychlorinated Biphenyls
RM: 3, Station: 03R001 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 3, Station: 03R001 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 3, Station: 03R001 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 3, Station: 03R001 Dioxin/Furans
RM: 3, Station: 03R001 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 3, Station: 03R001 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 3, Station: 03R001 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R001 Pesticides
RM: 3, Station: 03R001 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 3, Station: 03R001 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 3, Station: 03R001 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 3, Station: 03R001 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 3, Station: 03R001 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 3, Station: 03R001 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R001 Total DDE 5.3E+00 ug/kg 3.4E-01 5.8E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.4E-06 3.E-03 2.5E-07 5.E-04
RM: 3, Station: 03R001 Total DDT 2.7E+00 ug/kg 3.4E-01 3.0E-07 1.E-07 5.5E-08 2.E-08 5.0E-04 6.9E-07 1.E-03 1.3E-07 3.E-04
RM: 3, Station: 03R001 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R001 Total Endosulfan 1.0E+00 ug/kg -- 1.1E-07 -- 2.0E-08 -- 6.0E-03 2.6E-07 4.E-05 4.7E-08 8.E-06

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 3, Station: 03R002 Metals

RM: 3, Station: 03R002 Aluminum 9.3E+01 mg/kg -- 1.0E-02 -- 1.9E-03 -- 1.0E+00 2.4E-02 2.E-02 4.4E-03 4.E-03
RM: 3, Station: 03R002 Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 3, Station: 03R002 Arsenic, inorganic 4.1E-02 mg/kg 1.5E+00 4.5E-06 7.E-06 8.3E-07 1.E-06 3.0E-04 1.1E-05 4.E-02 1.9E-06 6.E-03
RM: 3, Station: 03R002 Cadmium 1.8E-02 mg/kg -- 2.0E-06 -- 3.6E-07 -- 1.0E-03 4.6E-06 5.E-03 8.5E-07 8.E-04
RM: 3, Station: 03R002 Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 3, Station: 03R002 Copper 1.5E+01 mg/kg -- 1.6E-03 -- 3.0E-04 -- 4.0E-02 3.8E-03 9.E-02 6.9E-04 2.E-02
RM: 3, Station: 03R002 Lead 4.4E-02 mg/kg NL 4.8E-06 -- 8.9E-07 -- NL 1.1E-05 -- 2.1E-06 --
RM: 3, Station: 03R002 Manganese 1.6E+02 mg/kg -- 1.7E-02 -- 3.2E-03 -- 1.4E-01 4.0E-02 3.E-01 7.4E-03 5.E-02
RM: 3, Station: 03R002 Mercury 2.7E-02 mg/kg -- 3.0E-06 -- 5.5E-07 -- 1.0E-04 6.9E-06 7.E-02 1.3E-06 1.E-02
RM: 3, Station: 03R002 Nickel 3.6E-01 mg/kg -- 4.0E-05 -- 7.3E-06 -- 2.0E-02 9.3E-05 5.E-03 1.7E-05 8.E-04
RM: 3, Station: 03R002 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R002 Silver 2.9E-02 mg/kg -- 3.2E-06 -- 5.9E-07 -- 5.0E-03 7.5E-06 2.E-03 1.4E-06 3.E-04
RM: 3, Station: 03R002 Thallium 5.2E-03 mg/kg -- 5.7E-07 -- 1.1E-07 -- 6.6E-05 1.3E-06 2.E-02 2.5E-07 4.E-03
RM: 3, Station: 03R002 Zinc 1.8E+01 mg/kg -- 1.9E-03 -- 3.5E-04 -- 3.0E-01 4.5E-03 2.E-02 8.3E-04 3.E-03
RM: 3, Station: 03R002 Butyltins
RM: 3, Station: 03R002 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R002 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R002 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R002 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R002 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 3, Station: 03R002 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R002 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R002 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 3, Station: 03R002 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R002 Phthalates 
RM: 3, Station: 03R002 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 3, Station: 03R002 Semi-Volatile Organic Compounds
RM: 3, Station: 03R002 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 3, Station: 03R002 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 3, Station: 03R002 Phenols
RM: 3, Station: 03R002 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R002 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R002 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R002 Polychlorinated Biphenyls
RM: 3, Station: 03R002 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 3, Station: 03R002 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 3, Station: 03R002 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 3, Station: 03R002 Dioxin/Furans
RM: 3, Station: 03R002 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 3, Station: 03R002 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 3, Station: 03R002 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R002 Pesticides
RM: 3, Station: 03R002 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 3, Station: 03R002 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 3, Station: 03R002 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 3, Station: 03R002 Endrin 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 3.0E-04 3.3E-07 1.E-03 6.1E-08 2.E-04
RM: 3, Station: 03R002 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 3, Station: 03R002 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R002 Total DDE 4.3E+00 ug/kg 3.4E-01 4.7E-07 2.E-07 8.7E-08 3.E-08 5.0E-04 1.1E-06 2.E-03 2.0E-07 4.E-04
RM: 3, Station: 03R002 Total DDT 2.6E+00 ug/kg 3.4E-01 2.9E-07 1.E-07 5.3E-08 2.E-08 5.0E-04 6.7E-07 1.E-03 1.2E-07 2.E-04
RM: 3, Station: 03R002 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R002 Total Endosulfan 1.4E+00 ug/kg -- 1.5E-07 -- 2.8E-08 -- 6.0E-03 3.6E-07 6.E-05 6.6E-08 1.E-05

Exposure Point Total 7.E-06 1.E-06
Body Without Shell RM: 3, Station: 03R003 Metals

RM: 3, Station: 03R003 Aluminum 1.5E+02 mg/kg -- 1.7E-02 -- 3.1E-03 -- 1.0E+00 3.9E-02 4.E-02 7.1E-03 7.E-03
RM: 3, Station: 03R003 Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 3, Station: 03R003 Arsenic, inorganic 3.8E-02 mg/kg 1.5E+00 4.2E-06 6.E-06 7.7E-07 1.E-06 3.0E-04 9.8E-06 3.E-02 1.8E-06 6.E-03
RM: 3, Station: 03R003 Cadmium 2.9E-02 mg/kg -- 3.2E-06 -- 5.9E-07 -- 1.0E-03 7.5E-06 7.E-03 1.4E-06 1.E-03
RM: 3, Station: 03R003 Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
RM: 3, Station: 03R003 Copper 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 4.0E-02 4.4E-03 1.E-01 8.0E-04 2.E-02
RM: 3, Station: 03R003 Lead 8.8E-02 mg/kg NL 9.7E-06 -- 1.8E-06 -- NL 2.3E-05 -- 4.1E-06 --
RM: 3, Station: 03R003 Manganese 1.6E+02 mg/kg -- 1.7E-02 -- 3.2E-03 -- 1.4E-01 4.1E-02 3.E-01 7.4E-03 5.E-02
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 3, Station: 03R003 Mercury 2.9E-02 mg/kg -- 3.2E-06 -- 5.9E-07 -- 1.0E-04 7.5E-06 7.E-02 1.4E-06 1.E-02
RM: 3, Station: 03R003 Nickel 4.2E-01 mg/kg -- 4.6E-05 -- 8.5E-06 -- 2.0E-02 1.1E-04 5.E-03 2.0E-05 1.E-03
RM: 3, Station: 03R003 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R003 Silver 4.2E-02 mg/kg -- 4.7E-06 -- 8.5E-07 -- 5.0E-03 1.1E-05 2.E-03 2.0E-06 4.E-04
RM: 3, Station: 03R003 Thallium 5.1E-03 mg/kg -- 5.6E-07 -- 1.0E-07 -- 6.6E-05 1.3E-06 2.E-02 2.4E-07 4.E-03
RM: 3, Station: 03R003 Zinc 2.0E+01 mg/kg -- 2.2E-03 -- 4.0E-04 -- 3.0E-01 5.1E-03 2.E-02 9.3E-04 3.E-03
RM: 3, Station: 03R003 Butyltins
RM: 3, Station: 03R003 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R003 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R003 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R003 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R003 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 3, Station: 03R003 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R003 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R003 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R003 Phthalates 
RM: 3, Station: 03R003 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 3, Station: 03R003 Semi-Volatile Organic Compounds
RM: 3, Station: 03R003 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 3, Station: 03R003 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 3, Station: 03R003 Phenols
RM: 3, Station: 03R003 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R003 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R003 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R003 Polychlorinated Biphenyls
RM: 3, Station: 03R003 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 3, Station: 03R003 Total PCB Congeners 7.6E+04 pg/g NA 8.4E-06 -- 1.5E-06 -- NA 2.0E-05 -- 3.6E-06 --
RM: 3, Station: 03R003 Total PCBs, Adjusted 7.0E+04 pg/g 2.0E+00 7.7E-06 2.E-05 1.4E-06 3.E-06 2.0E-05 1.8E-05 9.E-01 3.3E-06 2.E-01
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 3, Station: 03R003 Dioxin/Furans
RM: 3, Station: 03R003 Total Dioxin/Furan TEQ 6.1E-01 pg/g 1.3E+05 6.8E-11 9.E-06 1.2E-11 2.E-06 1.0E-09 1.6E-10 2.E-01 2.9E-11 3.E-02
RM: 3, Station: 03R003 Total PCB TEQ 1.2E+00 pg/g 1.3E+05 1.3E-10 2.E-05 2.4E-11 3.E-06 1.0E-09 3.0E-10 3.E-01 5.6E-11 6.E-02
RM: 3, Station: 03R003 Total TEQ -- pg/g -- -- 3.E-05 -- 5.E-06 -- -- 5.E-01 -- 8.E-02
RM: 3, Station: 03R003 Pesticides
RM: 3, Station: 03R003 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 3, Station: 03R003 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 3, Station: 03R003 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 3, Station: 03R003 Endrin 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 3.0E-04 2.8E-07 9.E-04 5.2E-08 2.E-04
RM: 3, Station: 03R003 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 3, Station: 03R003 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R003 Total DDE 4.0E+00 ug/kg 3.4E-01 4.4E-07 1.E-07 8.1E-08 3.E-08 5.0E-04 1.0E-06 2.E-03 1.9E-07 4.E-04
RM: 3, Station: 03R003 Total DDT 6.9E+00 ug/kg 3.4E-01 7.6E-07 3.E-07 1.4E-07 5.E-08 5.0E-04 1.8E-06 4.E-03 3.3E-07 7.E-04
RM: 3, Station: 03R003 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R003 Total Endosulfan 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 6.0E-03 2.8E-07 5.E-05 5.2E-08 9.E-06

Exposure Point Total 5.E-05 9.E-06
Body Without Shell RM: 3, Station: 03R004 Metals

RM: 3, Station: 03R004 Aluminum 1.1E+02 mg/kg -- 1.2E-02 -- 2.2E-03 -- 1.0E+00 2.8E-02 3.E-02 5.1E-03 5.E-03
RM: 3, Station: 03R004 Antimony 1.4E-02 mg/kg -- 1.5E-06 -- 2.8E-07 -- 4.0E-04 3.6E-06 9.E-03 6.6E-07 2.E-03
RM: 3, Station: 03R004 Arsenic, inorganic 3.6E-02 mg/kg 1.5E+00 4.0E-06 6.E-06 7.3E-07 1.E-06 3.0E-04 9.3E-06 3.E-02 1.7E-06 6.E-03
RM: 3, Station: 03R004 Cadmium 2.0E-02 mg/kg -- 2.2E-06 -- 4.0E-07 -- 1.0E-03 5.1E-06 5.E-03 9.4E-07 9.E-04
RM: 3, Station: 03R004 Chromium 6.0E-01 mg/kg -- 6.6E-05 -- 1.2E-05 -- 1.5E+00 1.5E-04 1.E-04 2.8E-05 2.E-05
RM: 3, Station: 03R004 Copper 1.6E+01 mg/kg -- 1.7E-03 -- 3.2E-04 -- 4.0E-02 4.1E-03 1.E-01 7.4E-04 2.E-02
RM: 3, Station: 03R004 Lead 1.0E-01 mg/kg NL 1.1E-05 -- 2.0E-06 -- NL 2.6E-05 -- 4.7E-06 --
RM: 3, Station: 03R004 Manganese 9.0E+01 mg/kg -- 9.9E-03 -- 1.8E-03 -- 1.4E-01 2.3E-02 2.E-01 4.2E-03 3.E-02
RM: 3, Station: 03R004 Mercury 2.5E-02 mg/kg -- 2.8E-06 -- 5.1E-07 -- 1.0E-04 6.4E-06 6.E-02 1.2E-06 1.E-02
RM: 3, Station: 03R004 Nickel 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 2.0E-02 1.0E-04 5.E-03 1.9E-05 9.E-04
RM: 3, Station: 03R004 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R004 Silver 4.6E-02 mg/kg -- 5.0E-06 -- 9.2E-07 -- 5.0E-03 1.2E-05 2.E-03 2.1E-06 4.E-04
RM: 3, Station: 03R004 Thallium 3.0E-03 mg/kg -- 3.3E-07 -- 6.1E-08 -- 6.6E-05 7.7E-07 1.E-02 1.4E-07 2.E-03
RM: 3, Station: 03R004 Zinc 1.8E+01 mg/kg -- 2.0E-03 -- 3.7E-04 -- 3.0E-01 4.7E-03 2.E-02 8.6E-04 3.E-03
RM: 3, Station: 03R004 Butyltins
RM: 3, Station: 03R004 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R004 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R004 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R004 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R004 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 3, Station: 03R004 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R004 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R004 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 3, Station: 03R004 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R004 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R004 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R004 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R004 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R004 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R004 Phthalates 
RM: 3, Station: 03R004 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 3, Station: 03R004 Semi-Volatile Organic Compounds
RM: 3, Station: 03R004 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 3, Station: 03R004 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 3, Station: 03R004 Phenols
RM: 3, Station: 03R004 4-Methylphenol 1.9E+02 ug/kg -- 2.1E-05 -- 3.8E-06 -- 5.0E-03 4.9E-05 1.E-02 9.0E-06 2.E-03
RM: 3, Station: 03R004 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R004 Phenol 5.2E+02 ug/kg -- 5.7E-05 -- 1.1E-05 -- 3.0E-01 1.3E-04 4.E-04 2.5E-05 8.E-05
RM: 3, Station: 03R004 Polychlorinated Biphenyls
RM: 3, Station: 03R004 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 3, Station: 03R004 Total PCB Congeners 3.2E+04 pg/g NA 3.5E-06 -- 6.4E-07 -- NA 8.1E-06 -- 1.5E-06 --
RM: 3, Station: 03R004 Total PCBs, Adjusted 2.7E+04 pg/g 2.0E+00 2.9E-06 6.E-06 5.4E-07 1.E-06 2.0E-05 6.9E-06 3.E-01 1.3E-06 6.E-02
RM: 3, Station: 03R004 Dioxin/Furans
RM: 3, Station: 03R004 Total Dioxin/Furan TEQ 6.1E-01 pg/g 1.3E+05 6.7E-11 9.E-06 1.2E-11 2.E-06 1.0E-09 1.6E-10 2.E-01 2.9E-11 3.E-02
RM: 3, Station: 03R004 Total PCB TEQ 1.1E+00 pg/g 1.3E+05 1.2E-10 2.E-05 2.2E-11 3.E-06 1.0E-09 2.8E-10 3.E-01 5.1E-11 5.E-02
RM: 3, Station: 03R004 Total TEQ -- pg/g -- -- 2.E-05 -- 4.E-06 -- -- 4.E-01 -- 8.E-02
RM: 3, Station: 03R004 Pesticides
RM: 3, Station: 03R004 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 3, Station: 03R004 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 3, Station: 03R004 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 3, Station: 03R004 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 3, Station: 03R004 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 3, Station: 03R004 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R004 Total DDE 4.2E+00 ug/kg 3.4E-01 4.6E-07 2.E-07 8.5E-08 3.E-08 5.0E-04 1.1E-06 2.E-03 2.0E-07 4.E-04
RM: 3, Station: 03R004 Total DDT 5.2E+00 ug/kg 3.4E-01 5.7E-07 2.E-07 1.1E-07 4.E-08 5.0E-04 1.3E-06 3.E-03 2.5E-07 5.E-04
RM: 3, Station: 03R004 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R004 Total Endosulfan 3.1E+00 ug/kg -- 3.4E-07 -- 6.3E-08 -- 6.0E-03 8.0E-07 1.E-04 1.5E-07 2.E-05

Exposure Point Total 4.E-05 7.E-06
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Body Without Shell RM: 3, Station: 03R005 Metals
RM: 3, Station: 03R005 Aluminum 6.6E+01 mg/kg -- 7.3E-03 -- 1.3E-03 -- 1.0E+00 1.7E-02 2.E-02 3.1E-03 3.E-03
RM: 3, Station: 03R005 Antimony 1.5E-02 mg/kg -- 1.7E-06 -- 3.0E-07 -- 4.0E-04 3.9E-06 1.E-02 7.1E-07 2.E-03
RM: 3, Station: 03R005 Arsenic, inorganic 3.0E-02 mg/kg 1.5E+00 3.3E-06 5.E-06 6.1E-07 9.E-07 3.0E-04 7.7E-06 3.E-02 1.4E-06 5.E-03
RM: 3, Station: 03R005 Cadmium 3.0E-02 mg/kg -- 3.3E-06 -- 6.1E-07 -- 1.0E-03 7.7E-06 8.E-03 1.4E-06 1.E-03
RM: 3, Station: 03R005 Chromium 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 1.5E+00 7.7E-05 5.E-05 1.4E-05 9.E-06
RM: 3, Station: 03R005 Copper 1.2E+01 mg/kg -- 1.3E-03 -- 2.4E-04 -- 4.0E-02 3.0E-03 8.E-02 5.6E-04 1.E-02
RM: 3, Station: 03R005 Lead 1.5E-01 mg/kg NL 1.7E-05 -- 3.1E-06 -- NL 4.0E-05 -- 7.3E-06 --
RM: 3, Station: 03R005 Manganese 1.9E+02 mg/kg -- 2.1E-02 -- 3.8E-03 -- 1.4E-01 4.9E-02 3.E-01 9.0E-03 6.E-02
RM: 3, Station: 03R005 Mercury 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 1.0E-04 5.7E-06 6.E-02 1.0E-06 1.E-02
RM: 3, Station: 03R005 Nickel 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 2.0E-02 7.7E-05 4.E-03 1.4E-05 7.E-04
RM: 3, Station: 03R005 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R005 Silver 1.5E-02 mg/kg -- 1.7E-06 -- 3.1E-07 -- 5.0E-03 4.0E-06 8.E-04 7.3E-07 1.E-04
RM: 3, Station: 03R005 Thallium 2.1E-03 mg/kg -- 2.3E-07 -- 4.2E-08 -- 6.6E-05 5.4E-07 8.E-03 9.9E-08 2.E-03
RM: 3, Station: 03R005 Zinc 1.5E+01 mg/kg -- 1.6E-03 -- 3.0E-04 -- 3.0E-01 3.8E-03 1.E-02 7.0E-04 2.E-03
RM: 3, Station: 03R005 Butyltins
RM: 3, Station: 03R005 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R005 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R005 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R005 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R005 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 3, Station: 03R005 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R005 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R005 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R005 Phthalates 
RM: 3, Station: 03R005 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 3, Station: 03R005 Semi-Volatile Organic Compounds
RM: 3, Station: 03R005 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 3, Station: 03R005 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 3, Station: 03R005 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 3, Station: 03R005 Phenols
RM: 3, Station: 03R005 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R005 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R005 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R005 Polychlorinated Biphenyls
RM: 3, Station: 03R005 Total Aroclors 2.8E+02 ug/kg 2.0E+00 3.1E-05 6.E-05 5.7E-06 1.E-05 2.0E-05 7.2E-05 4.E+00 1.3E-05 7.E-01
RM: 3, Station: 03R005 Total PCB Congeners 2.1E+05 pg/g NA 2.3E-05 -- 4.2E-06 -- NA 5.3E-05 -- 9.8E-06 --
RM: 3, Station: 03R005 Total PCBs, Adjusted 1.9E+05 pg/g 2.0E+00 2.1E-05 4.E-05 3.9E-06 8.E-06 2.0E-05 5.0E-05 2.E+00 9.1E-06 5.E-01
RM: 3, Station: 03R005 Dioxin/Furans
RM: 3, Station: 03R005 Total Dioxin/Furan TEQ 5.9E-01 pg/g 1.3E+05 6.5E-11 8.E-06 1.2E-11 2.E-06 1.0E-09 1.5E-10 2.E-01 2.8E-11 3.E-02
RM: 3, Station: 03R005 Total PCB TEQ 2.7E+00 pg/g 1.3E+05 3.0E-10 4.E-05 5.5E-11 7.E-06 1.0E-09 7.0E-10 7.E-01 1.3E-10 1.E-01
RM: 3, Station: 03R005 Total TEQ -- pg/g -- -- 5.E-05 -- 9.E-06 -- -- 8.E-01 -- 2.E-01
RM: 3, Station: 03R005 Pesticides
RM: 3, Station: 03R005 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 3, Station: 03R005 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 3, Station: 03R005 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 3, Station: 03R005 Endrin 2.8E+00 ug/kg -- 3.1E-07 -- 5.7E-08 -- 3.0E-04 7.2E-07 2.E-03 1.3E-07 4.E-04
RM: 3, Station: 03R005 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 3, Station: 03R005 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R005 Total DDE 4.0E+00 ug/kg 3.4E-01 4.4E-07 1.E-07 8.1E-08 3.E-08 5.0E-04 1.0E-06 2.E-03 1.9E-07 4.E-04
RM: 3, Station: 03R005 Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R005 Total Chlordane 3.0E+00 ug/kg 3.5E-01 3.3E-07 1.E-07 6.1E-08 2.E-08 5.0E-04 7.7E-07 2.E-03 1.4E-07 3.E-04
RM: 3, Station: 03R005 Total Endosulfan 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 6.0E-03 4.1E-07 7.E-05 7.5E-08 1.E-05

Exposure Point Total 9.E-05 2.E-05
Body Without Shell RM: 3, Station: 03R032 Metals

RM: 3, Station: 03R032 Aluminum 5.9E+01 mg/kg -- 6.5E-03 -- 1.2E-03 -- 1.0E+00 1.5E-02 2.E-02 2.8E-03 3.E-03
RM: 3, Station: 03R032 Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 3, Station: 03R032 Arsenic, inorganic 4.5E-02 mg/kg 1.5E+00 5.0E-06 7.E-06 9.1E-07 1.E-06 3.0E-04 1.2E-05 4.E-02 2.1E-06 7.E-03
RM: 3, Station: 03R032 Cadmium 1.2E-02 mg/kg -- 1.3E-06 -- 2.4E-07 -- 1.0E-03 3.1E-06 3.E-03 5.7E-07 6.E-04
RM: 3, Station: 03R032 Chromium 5.0E-01 mg/kg -- 5.5E-05 -- 1.0E-05 -- 1.5E+00 1.3E-04 9.E-05 2.4E-05 2.E-05
RM: 3, Station: 03R032 Copper 1.3E+01 mg/kg -- 1.4E-03 -- 2.6E-04 -- 4.0E-02 3.4E-03 8.E-02 6.2E-04 2.E-02
RM: 3, Station: 03R032 Lead 4.1E-02 mg/kg NL 4.5E-06 -- 8.3E-07 -- NL 1.1E-05 -- 1.9E-06 --
RM: 3, Station: 03R032 Manganese 1.3E+02 mg/kg -- 1.5E-02 -- 2.7E-03 -- 1.4E-01 3.4E-02 2.E-01 6.2E-03 4.E-02
RM: 3, Station: 03R032 Mercury 2.8E-02 mg/kg -- 3.1E-06 -- 5.7E-07 -- 1.0E-04 7.2E-06 7.E-02 1.3E-06 1.E-02
RM: 3, Station: 03R032 Nickel 3.8E-01 mg/kg -- 4.2E-05 -- 7.7E-06 -- 2.0E-02 9.8E-05 5.E-03 1.8E-05 9.E-04
RM: 3, Station: 03R032 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R032 Silver 3.5E-02 mg/kg -- 3.8E-06 -- 7.0E-07 -- 5.0E-03 8.9E-06 2.E-03 1.6E-06 3.E-04
RM: 3, Station: 03R032 Thallium 4.0E-03 mg/kg -- 4.4E-07 -- 8.1E-08 -- 6.6E-05 1.0E-06 2.E-02 1.9E-07 3.E-03
RM: 3, Station: 03R032 Zinc 1.7E+01 mg/kg -- 1.9E-03 -- 3.5E-04 -- 3.0E-01 4.5E-03 1.E-02 8.2E-04 3.E-03
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 3, Station: 03R032 Butyltins
RM: 3, Station: 03R032 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R032 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R032 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 3, Station: 03R032 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R032 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 3, Station: 03R032 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R032 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 3, Station: 03R032 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 3, Station: 03R032 Phthalates 
RM: 3, Station: 03R032 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 3, Station: 03R032 Semi-Volatile Organic Compounds
RM: 3, Station: 03R032 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 3, Station: 03R032 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 3, Station: 03R032 Phenols
RM: 3, Station: 03R032 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 3, Station: 03R032 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 3, Station: 03R032 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 3, Station: 03R032 Polychlorinated Biphenyls
RM: 3, Station: 03R032 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 3, Station: 03R032 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 3, Station: 03R032 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 3, Station: 03R032 Dioxin/Furans
RM: 3, Station: 03R032 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 3, Station: 03R032 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 3, Station: 03R032 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 3, Station: 03R032 Pesticides
RM: 3, Station: 03R032 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 3, Station: 03R032 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 3, Station: 03R032 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 3, Station: 03R032 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 3, Station: 03R032 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 3, Station: 03R032 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R032 Total DDE 3.9E+00 ug/kg 3.4E-01 4.3E-07 1.E-07 7.9E-08 3.E-08 5.0E-04 1.0E-06 2.E-03 1.8E-07 4.E-04
RM: 3, Station: 03R032 Total DDT 3.6E+00 ug/kg 3.4E-01 4.0E-07 1.E-07 7.3E-08 2.E-08 5.0E-04 9.3E-07 2.E-03 1.7E-07 3.E-04
RM: 3, Station: 03R032 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 3, Station: 03R032 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 8.E-06 1.E-06
Body Without Shell RM: 4, Station: 04R002 Metals

RM: 4, Station: 04R002 Aluminum 8.6E+01 mg/kg -- 9.5E-03 -- 1.7E-03 -- 1.0E+00 2.2E-02 2.E-02 4.1E-03 4.E-03
RM: 4, Station: 04R002 Antimony 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 4.0E-04 2.3E-06 6.E-03 4.2E-07 1.E-03
RM: 4, Station: 04R002 Arsenic, inorganic 3.9E-02 mg/kg 1.5E+00 4.3E-06 6.E-06 7.9E-07 1.E-06 3.0E-04 1.0E-05 3.E-02 1.8E-06 6.E-03
RM: 4, Station: 04R002 Cadmium 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 1.0E-03 5.7E-06 6.E-03 1.0E-06 1.E-03
RM: 4, Station: 04R002 Chromium 2.0E-01 mg/kg -- 2.2E-05 -- 4.0E-06 -- 1.5E+00 5.1E-05 3.E-05 9.4E-06 6.E-06
RM: 4, Station: 04R002 Copper 1.5E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 4.0E-02 4.0E-03 1.E-01 7.3E-04 2.E-02
RM: 4, Station: 04R002 Lead 1.3E+00 mg/kg NL 1.4E-04 -- 2.6E-05 -- NL 3.3E-04 -- 6.1E-05 --
RM: 4, Station: 04R002 Manganese 1.2E+02 mg/kg -- 1.3E-02 -- 2.4E-03 -- 1.4E-01 3.0E-02 2.E-01 5.6E-03 4.E-02
RM: 4, Station: 04R002 Mercury 3.5E-02 mg/kg -- 3.8E-06 -- 7.0E-07 -- 1.0E-04 8.9E-06 9.E-02 1.6E-06 2.E-02
RM: 4, Station: 04R002 Nickel 2.8E-01 mg/kg -- 3.0E-05 -- 5.6E-06 -- 2.0E-02 7.1E-05 4.E-03 1.3E-05 6.E-04
RM: 4, Station: 04R002 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 4, Station: 04R002 Silver 4.3E-02 mg/kg -- 4.8E-06 -- 8.8E-07 -- 5.0E-03 1.1E-05 2.E-03 2.0E-06 4.E-04
RM: 4, Station: 04R002 Thallium 2.5E-03 mg/kg -- 2.7E-07 -- 5.0E-08 -- 6.6E-05 6.3E-07 1.E-02 1.2E-07 2.E-03
RM: 4, Station: 04R002 Zinc 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 3.0E-01 4.4E-03 1.E-02 8.0E-04 3.E-03
RM: 4, Station: 04R002 Butyltins
RM: 4, Station: 04R002 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R002 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R002 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R002 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R002 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 4, Station: 04R002 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 4, Station: 04R002 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R002 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R002 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R002 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R002 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 4, Station: 04R002 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R002 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R002 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 4, Station: 04R002 Phthalates 
RM: 4, Station: 04R002 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 4, Station: 04R002 Semi-Volatile Organic Compounds
RM: 4, Station: 04R002 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 4, Station: 04R002 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 4, Station: 04R002 Phenols
RM: 4, Station: 04R002 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 4, Station: 04R002 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R002 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 4, Station: 04R002 Polychlorinated Biphenyls
RM: 4, Station: 04R002 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 4, Station: 04R002 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 4, Station: 04R002 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 4, Station: 04R002 Dioxin/Furans
RM: 4, Station: 04R002 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 4, Station: 04R002 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 4, Station: 04R002 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 4, Station: 04R002 Pesticides
RM: 4, Station: 04R002 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 4, Station: 04R002 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 4, Station: 04R002 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 4, Station: 04R002 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 4, Station: 04R002 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 4, Station: 04R002 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 4, Station: 04R002 Total DDE 4.5E+00 ug/kg 3.4E-01 5.0E-07 2.E-07 9.1E-08 3.E-08 5.0E-04 1.2E-06 2.E-03 2.1E-07 4.E-04
RM: 4, Station: 04R002 Total DDT 2.4E+00 ug/kg 3.4E-01 2.6E-07 9.E-08 4.8E-08 2.E-08 5.0E-04 6.2E-07 1.E-03 1.1E-07 2.E-04
RM: 4, Station: 04R002 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 4, Station: 04R002 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 7.E-06 1.E-06
Body Without Shell RM: 4, Station: 04R003 Metals

RM: 4, Station: 04R003 Aluminum 6.3E+01 mg/kg -- 6.9E-03 -- 1.3E-03 -- 1.0E+00 1.6E-02 2.E-02 3.0E-03 3.E-03
RM: 4, Station: 04R003 Antimony 1.0E-02 mg/kg -- 1.1E-06 -- 2.0E-07 -- 4.0E-04 2.6E-06 6.E-03 4.7E-07 1.E-03
RM: 4, Station: 04R003 Arsenic, inorganic 3.7E-02 mg/kg 1.5E+00 4.1E-06 6.E-06 7.5E-07 1.E-06 3.0E-04 9.5E-06 3.E-02 1.7E-06 6.E-03
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 4, Station: 04R003 Cadmium 2.5E-02 mg/kg -- 2.8E-06 -- 5.1E-07 -- 1.0E-03 6.4E-06 6.E-03 1.2E-06 1.E-03
RM: 4, Station: 04R003 Chromium 2.0E-01 mg/kg -- 2.2E-05 -- 4.0E-06 -- 1.5E+00 5.1E-05 3.E-05 9.4E-06 6.E-06
RM: 4, Station: 04R003 Copper 1.5E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 4.0E-02 4.0E-03 1.E-01 7.3E-04 2.E-02
RM: 4, Station: 04R003 Lead 2.3E-01 mg/kg NL 2.5E-05 -- 4.6E-06 -- NL 5.9E-05 -- 1.1E-05 --
RM: 4, Station: 04R003 Manganese 1.1E+02 mg/kg -- 1.2E-02 -- 2.3E-03 -- 1.4E-01 2.9E-02 2.E-01 5.3E-03 4.E-02
RM: 4, Station: 04R003 Mercury 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 1.0E-04 5.7E-06 6.E-02 1.0E-06 1.E-02
RM: 4, Station: 04R003 Nickel ND mg/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 4, Station: 04R003 Silver 4.7E-02 mg/kg -- 5.2E-06 -- 9.5E-07 -- 5.0E-03 1.2E-05 2.E-03 2.2E-06 4.E-04
RM: 4, Station: 04R003 Thallium 2.4E-03 mg/kg -- 2.6E-07 -- 4.8E-08 -- 6.6E-05 6.2E-07 9.E-03 1.1E-07 2.E-03
RM: 4, Station: 04R003 Zinc 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 3.0E-01 4.4E-03 1.E-02 8.0E-04 3.E-03
RM: 4, Station: 04R003 Butyltins
RM: 4, Station: 04R003 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R003 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R003 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R003 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R003 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 4, Station: 04R003 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 4, Station: 04R003 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Fluoranthene 9.3E+01 ug/kg -- 1.0E-05 -- 1.9E-06 -- 4.0E-02 2.4E-05 6.E-04 4.4E-06 1.E-04
RM: 4, Station: 04R003 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R003 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 4, Station: 04R003 Phthalates 
RM: 4, Station: 04R003 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 4, Station: 04R003 Semi-Volatile Organic Compounds
RM: 4, Station: 04R003 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 4, Station: 04R003 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 4, Station: 04R003 Phenols
RM: 4, Station: 04R003 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 4, Station: 04R003 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R003 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 4, Station: 04R003 Polychlorinated Biphenyls
RM: 4, Station: 04R003 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 4, Station: 04R003 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 4, Station: 04R003 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 4, Station: 04R003 Dioxin/Furans
RM: 4, Station: 04R003 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 4, Station: 04R003 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 4, Station: 04R003 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 4, Station: 04R003 Pesticides
RM: 4, Station: 04R003 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 4, Station: 04R003 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 4, Station: 04R003 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 4, Station: 04R003 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 4, Station: 04R003 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 4, Station: 04R003 Total DDD 1.7E+00 ug/kg 2.4E-01 1.9E-07 4.E-08 3.4E-08 8.E-09 5.0E-04 4.4E-07 9.E-04 8.0E-08 2.E-04
RM: 4, Station: 04R003 Total DDE 7.2E+00 ug/kg 3.4E-01 7.9E-07 3.E-07 1.5E-07 5.E-08 5.0E-04 1.9E-06 4.E-03 3.4E-07 7.E-04
RM: 4, Station: 04R003 Total DDT 1.2E+01 ug/kg 3.4E-01 1.4E-06 5.E-07 2.5E-07 8.E-08 5.0E-04 3.2E-06 6.E-03 5.8E-07 1.E-03
RM: 4, Station: 04R003 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 4, Station: 04R003 Total Endosulfan 1.6E+00 ug/kg -- 1.8E-07 -- 3.2E-08 -- 6.0E-03 4.1E-07 7.E-05 7.5E-08 1.E-05

Exposure Point Total 7.E-06 1.E-06
Body Without Shell RM: 4, Station: 04R004 Metals

RM: 4, Station: 04R004 Aluminum 1.1E+02 mg/kg -- 1.2E-02 -- 2.1E-03 -- 1.0E+00 2.7E-02 3.E-02 5.0E-03 5.E-03
RM: 4, Station: 04R004 Antimony 8.0E-03 mg/kg -- 8.8E-07 -- 1.6E-07 -- 4.0E-04 2.1E-06 5.E-03 3.8E-07 9.E-04
RM: 4, Station: 04R004 Arsenic, inorganic 3.7E-02 mg/kg 1.5E+00 4.1E-06 6.E-06 7.5E-07 1.E-06 3.0E-04 9.5E-06 3.E-02 1.7E-06 6.E-03
RM: 4, Station: 04R004 Cadmium 1.3E-02 mg/kg -- 1.4E-06 -- 2.5E-07 -- 1.0E-03 3.2E-06 3.E-03 5.9E-07 6.E-04
RM: 4, Station: 04R004 Chromium 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 1.5E+00 7.7E-05 5.E-05 1.4E-05 9.E-06
RM: 4, Station: 04R004 Copper 1.2E+01 mg/kg -- 1.3E-03 -- 2.4E-04 -- 4.0E-02 3.0E-03 8.E-02 5.5E-04 1.E-02
RM: 4, Station: 04R004 Lead 1.0E-01 mg/kg NL 1.1E-05 -- 2.1E-06 -- NL 2.6E-05 -- 4.8E-06 --
RM: 4, Station: 04R004 Manganese 1.6E+02 mg/kg -- 1.7E-02 -- 3.1E-03 -- 1.4E-01 4.0E-02 3.E-01 7.3E-03 5.E-02
RM: 4, Station: 04R004 Mercury 3.1E-02 mg/kg -- 3.4E-06 -- 6.3E-07 -- 1.0E-04 8.0E-06 8.E-02 1.5E-06 1.E-02
RM: 4, Station: 04R004 Nickel 3.1E-01 mg/kg -- 3.4E-05 -- 6.2E-06 -- 2.0E-02 7.8E-05 4.E-03 1.4E-05 7.E-04
RM: 4, Station: 04R004 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 4, Station: 04R004 Silver 2.8E-02 mg/kg -- 3.1E-06 -- 5.6E-07 -- 5.0E-03 7.1E-06 1.E-03 1.3E-06 3.E-04
RM: 4, Station: 04R004 Thallium 2.8E-03 mg/kg -- 3.1E-07 -- 5.7E-08 -- 6.6E-05 7.2E-07 1.E-02 1.3E-07 2.E-03
RM: 4, Station: 04R004 Zinc 1.5E+01 mg/kg -- 1.6E-03 -- 3.0E-04 -- 3.0E-01 3.8E-03 1.E-02 6.9E-04 2.E-03
RM: 4, Station: 04R004 Butyltins
RM: 4, Station: 04R004 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R004 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 4, Station: 04R004 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 4, Station: 04R004 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R004 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 4, Station: 04R004 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 4, Station: 04R004 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Fluoranthene 7.8E+01 ug/kg -- 8.6E-06 -- 1.6E-06 -- 4.0E-02 2.0E-05 5.E-04 3.7E-06 9.E-05
RM: 4, Station: 04R004 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 4, Station: 04R004 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Pyrene 4.3E+01 ug/kg -- 4.7E-06 -- 8.6E-07 -- 3.0E-02 1.1E-05 4.E-04 2.0E-06 7.E-05
RM: 4, Station: 04R004 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 4, Station: 04R004 Phthalates 
RM: 4, Station: 04R004 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 4, Station: 04R004 Semi-Volatile Organic Compounds
RM: 4, Station: 04R004 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 4, Station: 04R004 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 4, Station: 04R004 Phenols
RM: 4, Station: 04R004 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 4, Station: 04R004 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 4, Station: 04R004 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 4, Station: 04R004 Polychlorinated Biphenyls
RM: 4, Station: 04R004 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 4, Station: 04R004 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 4, Station: 04R004 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 4, Station: 04R004 Dioxin/Furans
RM: 4, Station: 04R004 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 4, Station: 04R004 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 4, Station: 04R004 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 4, Station: 04R004 Pesticides
RM: 4, Station: 04R004 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 4, Station: 04R004 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 4, Station: 04R004 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 4, Station: 04R004 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 4, Station: 04R004 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 4, Station: 04R004 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 4, Station: 04R004 Total DDE 5.0E+00 ug/kg 3.4E-01 5.5E-07 2.E-07 1.0E-07 3.E-08 5.0E-04 1.3E-06 3.E-03 2.4E-07 5.E-04
RM: 4, Station: 04R004 Total DDT 1.6E+00 ug/kg 3.4E-01 1.7E-07 6.E-08 3.1E-08 1.E-08 5.0E-04 4.0E-07 8.E-04 7.3E-08 1.E-04
RM: 4, Station: 04R004 Total Chlordane 2.6E+00 ug/kg 3.5E-01 2.9E-07 1.E-07 5.3E-08 2.E-08 5.0E-04 6.7E-07 1.E-03 1.2E-07 2.E-04
RM: 4, Station: 04R004 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 5, Station: 05R001 Metals

RM: 5, Station: 05R001 Aluminum 8.9E+01 mg/kg -- 9.8E-03 -- 1.8E-03 -- 1.0E+00 2.3E-02 2.E-02 4.2E-03 4.E-03
RM: 5, Station: 05R001 Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 5, Station: 05R001 Arsenic, inorganic 3.5E-02 mg/kg 1.5E+00 3.9E-06 6.E-06 7.1E-07 1.E-06 3.0E-04 9.0E-06 3.E-02 1.7E-06 6.E-03
RM: 5, Station: 05R001 Cadmium 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 1.0E-03 2.3E-06 2.E-03 4.2E-07 4.E-04
RM: 5, Station: 05R001 Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 5, Station: 05R001 Copper 1.3E+01 mg/kg -- 1.4E-03 -- 2.6E-04 -- 4.0E-02 3.4E-03 8.E-02 6.2E-04 2.E-02
RM: 5, Station: 05R001 Lead 8.3E-02 mg/kg NL 9.1E-06 -- 1.7E-06 -- NL 2.1E-05 -- 3.9E-06 --
RM: 5, Station: 05R001 Manganese 1.1E+02 mg/kg -- 1.2E-02 -- 2.2E-03 -- 1.4E-01 2.8E-02 2.E-01 5.2E-03 4.E-02
RM: 5, Station: 05R001 Mercury 3.1E-02 mg/kg -- 3.4E-06 -- 6.3E-07 -- 1.0E-04 8.0E-06 8.E-02 1.5E-06 1.E-02
RM: 5, Station: 05R001 Nickel 2.9E-01 mg/kg -- 3.2E-05 -- 5.9E-06 -- 2.0E-02 7.5E-05 4.E-03 1.4E-05 7.E-04
RM: 5, Station: 05R001 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 5, Station: 05R001 Silver 2.8E-02 mg/kg -- 3.1E-06 -- 5.7E-07 -- 5.0E-03 7.2E-06 1.E-03 1.3E-06 3.E-04
RM: 5, Station: 05R001 Thallium 2.5E-03 mg/kg -- 2.8E-07 -- 5.1E-08 -- 6.6E-05 6.4E-07 1.E-02 1.2E-07 2.E-03
RM: 5, Station: 05R001 Zinc 1.6E+01 mg/kg -- 1.8E-03 -- 3.2E-04 -- 3.0E-01 4.1E-03 1.E-02 7.5E-04 2.E-03
RM: 5, Station: 05R001 Butyltins
RM: 5, Station: 05R001 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 5, Station: 05R001 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 5, Station: 05R001 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 5, Station: 05R001 Polynuclear Aromatic Hydrocarbons
RM: 5, Station: 05R001 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 5, Station: 05R001 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 5, Station: 05R001 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R001 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 5, Station: 05R001 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 5, Station: 05R001 Phthalates 
RM: 5, Station: 05R001 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 5, Station: 05R001 Semi-Volatile Organic Compounds
RM: 5, Station: 05R001 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 5, Station: 05R001 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 5, Station: 05R001 Phenols
RM: 5, Station: 05R001 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 5, Station: 05R001 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R001 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 5, Station: 05R001 Polychlorinated Biphenyls
RM: 5, Station: 05R001 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 5, Station: 05R001 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 5, Station: 05R001 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 5, Station: 05R001 Dioxin/Furans
RM: 5, Station: 05R001 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 5, Station: 05R001 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 5, Station: 05R001 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 5, Station: 05R001 Pesticides
RM: 5, Station: 05R001 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 5, Station: 05R001 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 5, Station: 05R001 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 5, Station: 05R001 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 5, Station: 05R001 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 5, Station: 05R001 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 5, Station: 05R001 Total DDE 5.7E+00 ug/kg 3.4E-01 6.3E-07 2.E-07 1.2E-07 4.E-08 5.0E-04 1.5E-06 3.E-03 2.7E-07 5.E-04
RM: 5, Station: 05R001 Total DDT 2.2E+00 ug/kg 3.4E-01 2.4E-07 8.E-08 4.4E-08 2.E-08 5.0E-04 5.7E-07 1.E-03 1.0E-07 2.E-04
RM: 5, Station: 05R001 Total Chlordane 3.9E+00 ug/kg 3.5E-01 4.3E-07 2.E-07 7.9E-08 3.E-08 5.0E-04 1.0E-06 2.E-03 1.8E-07 4.E-04
RM: 5, Station: 05R001 Total Endosulfan 1.7E+00 ug/kg -- 1.9E-07 -- 3.4E-08 -- 6.0E-03 4.4E-07 7.E-05 8.0E-08 1.E-05

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 5, Station: 05R003 Metals

RM: 5, Station: 05R003 Aluminum 9.7E+01 mg/kg -- 1.1E-02 -- 2.0E-03 -- 1.0E+00 2.5E-02 2.E-02 4.6E-03 5.E-03
RM: 5, Station: 05R003 Antimony 2.0E-02 mg/kg -- 2.2E-06 -- 4.0E-07 -- 4.0E-04 5.1E-06 1.E-02 9.4E-07 2.E-03
RM: 5, Station: 05R003 Arsenic, inorganic 3.5E-02 mg/kg 1.5E+00 3.9E-06 6.E-06 7.1E-07 1.E-06 3.0E-04 9.0E-06 3.E-02 1.7E-06 6.E-03
RM: 5, Station: 05R003 Cadmium 3.6E-02 mg/kg -- 4.0E-06 -- 7.3E-07 -- 1.0E-03 9.3E-06 9.E-03 1.7E-06 2.E-03
RM: 5, Station: 05R003 Chromium 9.0E-01 mg/kg -- 9.9E-05 -- 1.8E-05 -- 1.5E+00 2.3E-04 2.E-04 4.2E-05 3.E-05
RM: 5, Station: 05R003 Copper 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 4.0E-02 4.3E-03 1.E-01 8.0E-04 2.E-02
RM: 5, Station: 05R003 Lead 1.1E-01 mg/kg NL 1.2E-05 -- 2.2E-06 -- NL 2.8E-05 -- 5.2E-06 --
RM: 5, Station: 05R003 Manganese 1.1E+02 mg/kg -- 1.2E-02 -- 2.3E-03 -- 1.4E-01 2.9E-02 2.E-01 5.3E-03 4.E-02
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 5, Station: 05R003 Mercury 3.9E-02 mg/kg -- 4.3E-06 -- 7.9E-07 -- 1.0E-04 1.0E-05 1.E-01 1.8E-06 2.E-02
RM: 5, Station: 05R003 Nickel 5.9E-01 mg/kg -- 6.5E-05 -- 1.2E-05 -- 2.0E-02 1.5E-04 8.E-03 2.8E-05 1.E-03
RM: 5, Station: 05R003 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 5, Station: 05R003 Silver 2.4E-02 mg/kg -- 2.6E-06 -- 4.8E-07 -- 5.0E-03 6.1E-06 1.E-03 1.1E-06 2.E-04
RM: 5, Station: 05R003 Thallium 3.3E-03 mg/kg -- 3.6E-07 -- 6.7E-08 -- 6.6E-05 8.5E-07 1.E-02 1.6E-07 2.E-03
RM: 5, Station: 05R003 Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.8E-04 -- 3.0E-01 4.9E-03 2.E-02 8.9E-04 3.E-03
RM: 5, Station: 05R003 Butyltins
RM: 5, Station: 05R003 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 5, Station: 05R003 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 5, Station: 05R003 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 5, Station: 05R003 Polynuclear Aromatic Hydrocarbons
RM: 5, Station: 05R003 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 5, Station: 05R003 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 5, Station: 05R003 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: 05R003 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 5, Station: 05R003 Phthalates 
RM: 5, Station: 05R003 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 5, Station: 05R003 Semi-Volatile Organic Compounds
RM: 5, Station: 05R003 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 5, Station: 05R003 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 5, Station: 05R003 Phenols
RM: 5, Station: 05R003 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 5, Station: 05R003 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: 05R003 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 5, Station: 05R003 Polychlorinated Biphenyls
RM: 5, Station: 05R003 Total Aroclors 2.7E+01 ug/kg 2.0E+00 3.0E-06 6.E-06 5.5E-07 1.E-06 2.0E-05 6.9E-06 3.E-01 1.3E-06 6.E-02
RM: 5, Station: 05R003 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 5, Station: 05R003 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 5, Station: 05R003 Dioxin/Furans
RM: 5, Station: 05R003 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 5, Station: 05R003 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 5, Station: 05R003 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 5, Station: 05R003 Pesticides
RM: 5, Station: 05R003 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 5, Station: 05R003 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 5, Station: 05R003 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 5, Station: 05R003 Endrin 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 3.0E-04 3.1E-07 1.E-03 5.7E-08 2.E-04
RM: 5, Station: 05R003 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 5, Station: 05R003 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 5, Station: 05R003 Total DDE 8.0E+00 ug/kg 3.4E-01 8.8E-07 3.E-07 1.6E-07 5.E-08 5.0E-04 2.1E-06 4.E-03 3.8E-07 8.E-04
RM: 5, Station: 05R003 Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 5, Station: 05R003 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 5, Station: 05R003 Total Endosulfan 1.3E+00 ug/kg -- 1.4E-07 -- 2.6E-08 -- 6.0E-03 3.3E-07 6.E-05 6.1E-08 1.E-05

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 5, Station: CR05W Metals

RM: 5, Station: CR05W Aluminum 8.1E+01 mg/kg -- 9.0E-03 -- 1.6E-03 -- 1.0E+00 2.1E-02 2.E-02 3.8E-03 4.E-03
RM: 5, Station: CR05W Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 5, Station: CR05W Arsenic, inorganic 3.0E-02 mg/kg 1.5E+00 3.3E-06 5.E-06 6.1E-07 9.E-07 3.0E-04 7.7E-06 3.E-02 1.4E-06 5.E-03
RM: 5, Station: CR05W Cadmium 1.9E-02 mg/kg -- 2.1E-06 -- 3.8E-07 -- 1.0E-03 4.9E-06 5.E-03 9.0E-07 9.E-04
RM: 5, Station: CR05W Chromium 2.0E-01 mg/kg -- 2.2E-05 -- 4.0E-06 -- 1.5E+00 5.1E-05 3.E-05 9.4E-06 6.E-06
RM: 5, Station: CR05W Copper 1.8E+01 mg/kg -- 2.0E-03 -- 3.6E-04 -- 4.0E-02 4.6E-03 1.E-01 8.4E-04 2.E-02
RM: 5, Station: CR05W Lead 1.1E-01 mg/kg NL 1.2E-05 -- 2.1E-06 -- NL 2.7E-05 -- 5.0E-06 --
RM: 5, Station: CR05W Manganese 9.3E+01 mg/kg -- 1.0E-02 -- 1.9E-03 -- 1.4E-01 2.4E-02 2.E-01 4.4E-03 3.E-02
RM: 5, Station: CR05W Mercury 3.4E-02 mg/kg -- 3.7E-06 -- 6.9E-07 -- 1.0E-04 8.7E-06 9.E-02 1.6E-06 2.E-02
RM: 5, Station: CR05W Nickel 2.9E-01 mg/kg -- 3.2E-05 -- 5.9E-06 -- 2.0E-02 7.5E-05 4.E-03 1.4E-05 7.E-04
RM: 5, Station: CR05W Selenium 2.1E-01 mg/kg -- 2.3E-05 -- 4.2E-06 -- 5.0E-03 5.4E-05 1.E-02 9.9E-06 2.E-03
RM: 5, Station: CR05W Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 5, Station: CR05W Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 5, Station: CR05W Zinc 1.8E+01 mg/kg -- 2.0E-03 -- 3.7E-04 -- 3.0E-01 4.7E-03 2.E-02 8.5E-04 3.E-03
RM: 5, Station: CR05W Butyltins
RM: 5, Station: CR05W Butyltin ion 3.6E-01 ug/kg -- 4.0E-08 -- 7.3E-09 -- 3.0E-04 9.3E-08 3.E-04 1.7E-08 6.E-05
RM: 5, Station: CR05W Dibutyltin ion 3.9E-01 ug/kg -- 4.3E-08 -- 7.9E-09 -- 3.0E-04 1.0E-07 3.E-04 1.8E-08 6.E-05
RM: 5, Station: CR05W Tributyltin ion 7.0E-01 ug/kg -- 7.7E-08 -- 1.4E-08 -- 3.0E-04 1.8E-07 6.E-04 3.3E-08 1.E-04
RM: 5, Station: CR05W Polynuclear Aromatic Hydrocarbons
RM: 5, Station: CR05W 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 5, Station: CR05W Acenaphthene 3.2E-01 ug/kg -- 3.5E-08 -- 6.5E-09 -- 6.0E-02 8.2E-08 1.E-06 1.5E-08 3.E-07
RM: 5, Station: CR05W Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 5, Station: CR05W Anthracene 1.8E-01 ug/kg -- 2.0E-08 -- 3.6E-09 -- 3.0E-01 4.6E-08 2.E-07 8.5E-09 3.E-08
RM: 5, Station: CR05W Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: CR05W Benzo(a)pyrene 5.4E-01 ug/kg 7.3E+00 6.0E-08 4.E-07 1.1E-08 8.E-08 -- 1.4E-07 -- 2.5E-08 --
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 5, Station: CR05W Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: CR05W Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: CR05W Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 5, Station: CR05W Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 5, Station: CR05W Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 5, Station: CR05W Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 5, Station: CR05W Fluorene 2.1E-01 ug/kg -- 2.3E-08 -- 4.2E-09 -- 4.0E-02 5.4E-08 1.E-06 9.9E-09 2.E-07
RM: 5, Station: CR05W Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 5, Station: CR05W Naphthalene 6.0E-01 ug/kg -- 6.6E-08 -- 1.2E-08 -- 2.0E-02 1.5E-07 8.E-06 2.8E-08 1.E-06
RM: 5, Station: CR05W Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: CR05W Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: CR05W Total Carcinogenic PAHs -- ug/kg -- -- 4.E-07 -- 8.E-08 -- -- -- -- --
RM: 5, Station: CR05W Phthalates 
RM: 5, Station: CR05W Butylbenzyl phthalate 1.5E+01 ug/kg 1.9E-03 1.7E-06 3.E-09 3.0E-07 6.E-10 2.0E-01 3.9E-06 2.E-05 7.1E-07 4.E-06
RM: 5, Station: CR05W Semi-Volatile Organic Compounds
RM: 5, Station: CR05W Dibenzofuran 1.3E-01 ug/kg -- 1.4E-08 -- 2.6E-09 -- 4.0E-02 3.3E-08 8.E-07 6.1E-09 2.E-07
RM: 5, Station: CR05W Hexachlorobenzene 4.2E-02 ug/kg 1.6E+00 4.7E-09 7.E-09 8.5E-10 1.E-09 8.0E-04 1.1E-08 1.E-05 2.0E-09 2.E-06
RM: 5, Station: CR05W Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 5, Station: CR05W Phenols
RM: 5, Station: CR05W 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 5, Station: CR05W Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 5, Station: CR05W Phenol 4.5E+01 ug/kg -- 5.0E-06 -- 9.1E-07 -- 3.0E-01 1.2E-05 4.E-05 2.1E-06 7.E-06
RM: 5, Station: CR05W Polychlorinated Biphenyls
RM: 5, Station: CR05W Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 5, Station: CR05W Total PCB Congeners 1.0E+04 pg/g NA 1.1E-06 -- 2.0E-07 -- NA 2.6E-06 -- 4.8E-07 --
RM: 5, Station: CR05W Total PCBs, Adjusted 7.4E+03 pg/g 2.0E+00 8.2E-07 2.E-06 1.5E-07 3.E-07 2.0E-05 1.9E-06 1.E-01 3.5E-07 2.E-02
RM: 5, Station: CR05W Dioxin/Furans
RM: 5, Station: CR05W Total Dioxin/Furan TEQ 2.1E-01 pg/g 1.3E+05 2.3E-11 3.E-06 4.2E-12 5.E-07 1.0E-09 5.3E-11 5.E-02 9.8E-12 1.E-02
RM: 5, Station: CR05W Total PCB TEQ 3.3E-01 pg/g 1.3E+05 3.6E-11 5.E-06 6.7E-12 9.E-07 1.0E-09 8.5E-11 8.E-02 1.6E-11 2.E-02
RM: 5, Station: CR05W Total TEQ -- pg/g -- -- 8.E-06 -- 1.E-06 -- -- 1.E-01 -- 3.E-02
RM: 5, Station: CR05W Pesticides
RM: 5, Station: CR05W Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 5, Station: CR05W alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 5, Station: CR05W Dieldrin 1.4E-02 ug/kg 1.6E+01 1.6E-09 3.E-08 2.9E-10 5.E-09 5.0E-05 3.7E-09 7.E-05 6.7E-10 1.E-05
RM: 5, Station: CR05W Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 5, Station: CR05W Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 5, Station: CR05W Total DDD 2.9E-01 ug/kg 2.4E-01 3.2E-08 8.E-09 5.8E-09 1.E-09 5.0E-04 7.4E-08 1.E-04 1.4E-08 3.E-05
RM: 5, Station: CR05W Total DDE 1.6E+00 ug/kg 3.4E-01 1.8E-07 6.E-08 3.3E-08 1.E-08 5.0E-04 4.2E-07 8.E-04 7.8E-08 2.E-04
RM: 5, Station: CR05W Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 5, Station: CR05W Total Chlordane 2.6E-01 ug/kg 3.5E-01 2.8E-08 1.E-08 5.2E-09 2.E-09 5.0E-04 6.6E-08 1.E-04 1.2E-08 2.E-05
RM: 5, Station: CR05W Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 1.E-05 3.E-06
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Body Without Shell RM: 6, Station: 06R001 Metals
RM: 6, Station: 06R001 Aluminum 1.1E+02 mg/kg -- 1.2E-02 -- 2.2E-03 -- 1.0E+00 2.8E-02 3.E-02 5.0E-03 5.E-03
RM: 6, Station: 06R001 Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 6, Station: 06R001 Arsenic, inorganic 3.2E-02 mg/kg 1.5E+00 3.5E-06 5.E-06 6.5E-07 1.E-06 3.0E-04 8.2E-06 3.E-02 1.5E-06 5.E-03
RM: 6, Station: 06R001 Cadmium 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-03 2.8E-06 3.E-03 5.2E-07 5.E-04
RM: 6, Station: 06R001 Chromium 9.0E-01 mg/kg -- 9.9E-05 -- 1.8E-05 -- 1.5E+00 2.3E-04 2.E-04 4.2E-05 3.E-05
RM: 6, Station: 06R001 Copper 1.5E+01 mg/kg -- 1.6E-03 -- 3.0E-04 -- 4.0E-02 3.8E-03 1.E-01 7.0E-04 2.E-02
RM: 6, Station: 06R001 Lead 7.1E-02 mg/kg NL 7.8E-06 -- 1.4E-06 -- NL 1.8E-05 -- 3.3E-06 --
RM: 6, Station: 06R001 Manganese 1.2E+02 mg/kg -- 1.3E-02 -- 2.3E-03 -- 1.4E-01 3.0E-02 2.E-01 5.4E-03 4.E-02
RM: 6, Station: 06R001 Mercury 4.1E-02 mg/kg -- 4.5E-06 -- 8.3E-07 -- 1.0E-04 1.1E-05 1.E-01 1.9E-06 2.E-02
RM: 6, Station: 06R001 Nickel 5.1E-01 mg/kg -- 5.6E-05 -- 1.0E-05 -- 2.0E-02 1.3E-04 7.E-03 2.4E-05 1.E-03
RM: 6, Station: 06R001 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: 06R001 Silver 3.2E-02 mg/kg -- 3.5E-06 -- 6.4E-07 -- 5.0E-03 8.2E-06 2.E-03 1.5E-06 3.E-04
RM: 6, Station: 06R001 Thallium 2.0E-03 mg/kg -- 2.2E-07 -- 4.0E-08 -- 6.6E-05 5.1E-07 8.E-03 9.4E-08 1.E-03
RM: 6, Station: 06R001 Zinc 1.5E+01 mg/kg -- 1.7E-03 -- 3.0E-04 -- 3.0E-01 3.9E-03 1.E-02 7.1E-04 2.E-03
RM: 6, Station: 06R001 Butyltins
RM: 6, Station: 06R001 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 6, Station: 06R001 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 6, Station: 06R001 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 6, Station: 06R001 Polynuclear Aromatic Hydrocarbons
RM: 6, Station: 06R001 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 6, Station: 06R001 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 6, Station: 06R001 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R001 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 6, Station: 06R001 Phthalates 
RM: 6, Station: 06R001 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 6, Station: 06R001 Semi-Volatile Organic Compounds
RM: 6, Station: 06R001 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 6, Station: 06R001 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 6, Station: 06R001 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 6, Station: 06R001 Phenols
RM: 6, Station: 06R001 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: 06R001 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: 06R001 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 6, Station: 06R001 Polychlorinated Biphenyls
RM: 6, Station: 06R001 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 6, Station: 06R001 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 6, Station: 06R001 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 6, Station: 06R001 Dioxin/Furans
RM: 6, Station: 06R001 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 6, Station: 06R001 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 6, Station: 06R001 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 6, Station: 06R001 Pesticides
RM: 6, Station: 06R001 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 6, Station: 06R001 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 6, Station: 06R001 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 6, Station: 06R001 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 6, Station: 06R001 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 6, Station: 06R001 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 6, Station: 06R001 Total DDE 5.1E+00 ug/kg 3.4E-01 5.6E-07 2.E-07 1.0E-07 4.E-08 5.0E-04 1.3E-06 3.E-03 2.4E-07 5.E-04
RM: 6, Station: 06R001 Total DDT 1.8E+00 ug/kg 3.4E-01 1.9E-07 7.E-08 3.5E-08 1.E-08 5.0E-04 4.5E-07 9.E-04 8.3E-08 2.E-04
RM: 6, Station: 06R001 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 6, Station: 06R001 Total Endosulfan 2.1E+00 ug/kg -- 2.3E-07 -- 4.2E-08 -- 6.0E-03 5.4E-07 9.E-05 9.9E-08 2.E-05

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 6, Station: 06R004 Metals

RM: 6, Station: 06R004 Aluminum 1.4E+02 mg/kg -- 1.5E-02 -- 2.8E-03 -- 1.0E+00 3.5E-02 4.E-02 6.5E-03 6.E-03
RM: 6, Station: 06R004 Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 6, Station: 06R004 Arsenic, inorganic 3.7E-02 mg/kg 1.5E+00 4.0E-06 6.E-06 7.4E-07 1.E-06 3.0E-04 9.4E-06 3.E-02 1.7E-06 6.E-03
RM: 6, Station: 06R004 Cadmium 1.9E-02 mg/kg -- 2.0E-06 -- 3.7E-07 -- 1.0E-03 4.8E-06 5.E-03 8.7E-07 9.E-04
RM: 6, Station: 06R004 Chromium 6.5E-01 mg/kg -- 7.2E-05 -- 1.3E-05 -- 1.5E+00 1.7E-04 1.E-04 3.1E-05 2.E-05
RM: 6, Station: 06R004 Copper 1.5E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 4.0E-02 3.9E-03 1.E-01 7.2E-04 2.E-02
RM: 6, Station: 06R004 Lead 8.5E-02 mg/kg NL 9.4E-06 -- 1.7E-06 -- NL 2.2E-05 -- 4.0E-06 --
RM: 6, Station: 06R004 Manganese 2.0E+02 mg/kg -- 2.2E-02 -- 4.1E-03 -- 1.4E-01 5.2E-02 4.E-01 9.6E-03 7.E-02
RM: 6, Station: 06R004 Mercury 3.2E-02 mg/kg -- 3.5E-06 -- 6.4E-07 -- 1.0E-04 8.1E-06 8.E-02 1.5E-06 1.E-02
RM: 6, Station: 06R004 Nickel 4.6E-01 mg/kg -- 5.0E-05 -- 9.2E-06 -- 2.0E-02 1.2E-04 6.E-03 2.1E-05 1.E-03
RM: 6, Station: 06R004 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: 06R004 Silver 3.0E-02 mg/kg -- 3.3E-06 -- 6.1E-07 -- 5.0E-03 7.8E-06 2.E-03 1.4E-06 3.E-04
RM: 6, Station: 06R004 Thallium 3.5E-03 mg/kg -- 3.8E-07 -- 7.0E-08 -- 6.6E-05 8.9E-07 1.E-02 1.6E-07 2.E-03
RM: 6, Station: 06R004 Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.9E-04 -- 3.0E-01 5.0E-03 2.E-02 9.1E-04 3.E-03
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 6, Station: 06R004 Butyltins
RM: 6, Station: 06R004 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 6, Station: 06R004 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 6, Station: 06R004 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 6, Station: 06R004 Polynuclear Aromatic Hydrocarbons
RM: 6, Station: 06R004 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 6, Station: 06R004 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 6, Station: 06R004 Benzo(a)anthracene 4.8E+01 ug/kg 7.3E-01 5.3E-06 4.E-06 9.7E-07 7.E-07 -- 1.2E-05 -- 2.3E-06 --
RM: 6, Station: 06R004 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R004 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R004 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R004 Chrysene 5.2E+01 ug/kg 7.3E-03 5.7E-06 4.E-08 1.0E-06 8.E-09 -- 1.3E-05 -- 2.4E-06 --
RM: 6, Station: 06R004 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R004 Fluoranthene 7.3E+01 ug/kg -- 8.1E-06 -- 1.5E-06 -- 4.0E-02 1.9E-05 5.E-04 3.5E-06 9.E-05
RM: 6, Station: 06R004 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 6, Station: 06R004 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Phenanthrene 5.7E+01 ug/kg -- 6.3E-06 -- 1.1E-06 -- 3.0E-02 1.5E-05 5.E-04 2.7E-06 9.E-05
RM: 6, Station: 06R004 Pyrene 5.4E+01 ug/kg -- 6.0E-06 -- 1.1E-06 -- 3.0E-02 1.4E-05 5.E-04 2.5E-06 8.E-05
RM: 6, Station: 06R004 Total Carcinogenic PAHs -- ug/kg -- -- 4.E-06 -- 7.E-07 -- -- -- -- --
RM: 6, Station: 06R004 Phthalates 
RM: 6, Station: 06R004 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 6, Station: 06R004 Semi-Volatile Organic Compounds
RM: 6, Station: 06R004 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 6, Station: 06R004 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 6, Station: 06R004 Phenols
RM: 6, Station: 06R004 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: 06R004 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: 06R004 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 6, Station: 06R004 Polychlorinated Biphenyls
RM: 6, Station: 06R004 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 6, Station: 06R004 Total PCB Congeners 1.6E+04 pg/g NA 1.7E-06 -- 3.2E-07 -- NA 4.1E-06 -- 7.5E-07 --
RM: 6, Station: 06R004 Total PCBs, Adjusted 1.4E+04 pg/g 2.0E+00 1.5E-06 3.E-06 2.8E-07 6.E-07 2.0E-05 3.6E-06 2.E-01 6.5E-07 3.E-02
RM: 6, Station: 06R004 Dioxin/Furans
RM: 6, Station: 06R004 Total Dioxin/Furan TEQ 1.3E+00 pg/g 1.3E+05 1.4E-10 2.E-05 2.6E-11 3.E-06 1.0E-09 3.3E-10 3.E-01 6.1E-11 6.E-02
RM: 6, Station: 06R004 Total PCB TEQ 3.0E-01 pg/g 1.3E+05 3.3E-11 4.E-06 6.1E-12 8.E-07 1.0E-09 7.8E-11 8.E-02 1.4E-11 1.E-02
RM: 6, Station: 06R004 Total TEQ -- pg/g -- -- 2.E-05 -- 4.E-06 -- -- 4.E-01 -- 8.E-02
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 6, Station: 06R004 Pesticides
RM: 6, Station: 06R004 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 6, Station: 06R004 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 6, Station: 06R004 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 6, Station: 06R004 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 6, Station: 06R004 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 6, Station: 06R004 Total DDD 6.8E+00 ug/kg 2.4E-01 7.4E-07 2.E-07 1.4E-07 3.E-08 5.0E-04 1.7E-06 3.E-03 3.2E-07 6.E-04
RM: 6, Station: 06R004 Total DDE 6.6E+00 ug/kg 3.4E-01 7.2E-07 2.E-07 1.3E-07 4.E-08 5.0E-04 1.7E-06 3.E-03 3.1E-07 6.E-04
RM: 6, Station: 06R004 Total DDT 2.4E+00 ug/kg 3.4E-01 2.6E-07 9.E-08 4.7E-08 2.E-08 5.0E-04 6.0E-07 1.E-03 1.1E-07 2.E-04
RM: 6, Station: 06R004 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 6, Station: 06R004 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 4.E-05 7.E-06
Body Without Shell RM: 6, Station: CR06W Metals

RM: 6, Station: CR06W Aluminum 1.4E+02 mg/kg -- 1.5E-02 -- 2.8E-03 -- 1.0E+00 3.6E-02 4.E-02 6.6E-03 7.E-03
RM: 6, Station: CR06W Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 6, Station: CR06W Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.7E-06 6.E-06 6.9E-07 1.E-06 3.0E-04 8.7E-06 3.E-02 1.6E-06 5.E-03
RM: 6, Station: CR06W Cadmium 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 1.0E-03 2.3E-06 2.E-03 4.2E-07 4.E-04
RM: 6, Station: CR06W Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 6, Station: CR06W Copper 1.5E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 4.0E-02 4.0E-03 1.E-01 7.3E-04 2.E-02
RM: 6, Station: CR06W Lead 9.8E-02 mg/kg NL 1.1E-05 -- 2.0E-06 -- NL 2.5E-05 -- 4.6E-06 --
RM: 6, Station: CR06W Manganese 1.7E+02 mg/kg -- 1.8E-02 -- 3.4E-03 -- 1.4E-01 4.3E-02 3.E-01 7.9E-03 6.E-02
RM: 6, Station: CR06W Mercury 3.9E-02 mg/kg -- 4.3E-06 -- 7.9E-07 -- 1.0E-04 1.0E-05 1.E-01 1.9E-06 2.E-02
RM: 6, Station: CR06W Nickel 4.8E-01 mg/kg -- 5.2E-05 -- 9.6E-06 -- 2.0E-02 1.2E-04 6.E-03 2.2E-05 1.E-03
RM: 6, Station: CR06W Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: CR06W Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: CR06W Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 6, Station: CR06W Zinc 1.8E+01 mg/kg -- 2.0E-03 -- 3.6E-04 -- 3.0E-01 4.6E-03 2.E-02 8.5E-04 3.E-03
RM: 6, Station: CR06W Butyltins
RM: 6, Station: CR06W Butyltin ion 4.6E+00 ug/kg -- 5.1E-07 -- 9.3E-08 -- 3.0E-04 1.2E-06 4.E-03 2.2E-07 7.E-04
RM: 6, Station: CR06W Dibutyltin ion 3.3E+02 ug/kg -- 3.6E-05 -- 6.7E-06 -- 3.0E-04 8.5E-05 3.E-01 1.6E-05 5.E-02
RM: 6, Station: CR06W Tributyltin ion 2.3E+00 ug/kg -- 2.5E-07 -- 4.6E-08 -- 3.0E-04 5.9E-07 2.E-03 1.1E-07 4.E-04
RM: 6, Station: CR06W Polynuclear Aromatic Hydrocarbons
RM: 6, Station: CR06W 2-Methylnaphthalene 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 4.0E-03 2.8E-07 7.E-05 5.2E-08 1.E-05
RM: 6, Station: CR06W Acenaphthene 4.2E+00 ug/kg -- 4.6E-07 -- 8.5E-08 -- 6.0E-02 1.1E-06 2.E-05 2.0E-07 3.E-06
RM: 6, Station: CR06W Acenaphthylene 1.1E+00 ug/kg -- 1.2E-07 -- 2.2E-08 -- 6.0E-02 2.8E-07 5.E-06 5.2E-08 9.E-07
RM: 6, Station: CR06W Anthracene 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 3.0E-01 7.5E-07 2.E-06 1.4E-07 5.E-07
RM: 6, Station: CR06W Benzo(a)anthracene 7.5E+00 ug/kg 7.3E-01 8.3E-07 6.E-07 1.5E-07 1.E-07 -- 1.9E-06 -- 3.5E-07 --
RM: 6, Station: CR06W Benzo(a)pyrene 7.5E+00 ug/kg 7.3E+00 8.3E-07 6.E-06 1.5E-07 1.E-06 -- 1.9E-06 -- 3.5E-07 --
RM: 6, Station: CR06W Benzo(b)fluoranthene 5.3E+00 ug/kg 7.3E-01 5.8E-07 4.E-07 1.1E-07 8.E-08 -- 1.4E-06 -- 2.5E-07 --
RM: 6, Station: CR06W Benzo(g,h,i)perylene 5.6E+00 ug/kg -- 6.2E-07 -- 1.1E-07 -- 3.0E-02 1.4E-06 5.E-05 2.6E-07 9.E-06
RM: 6, Station: CR06W Benzo(k)fluoranthene 5.0E+00 ug/kg 7.3E-02 5.5E-07 4.E-08 1.0E-07 7.E-09 -- 1.3E-06 -- 2.4E-07 --
RM: 6, Station: CR06W Chrysene 1.2E+01 ug/kg 7.3E-03 1.3E-06 1.E-08 2.4E-07 2.E-09 -- 3.1E-06 -- 5.7E-07 --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 30 of 54



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 6, Station: CR06W Dibenzo(a,h)anthracene 7.1E-01 ug/kg 7.3E+00 7.8E-08 6.E-07 1.4E-08 1.E-07 -- 1.8E-07 -- 3.3E-08 --
RM: 6, Station: CR06W Fluoranthene 1.2E+01 ug/kg -- 1.3E-06 -- 2.4E-07 -- 4.0E-02 3.1E-06 8.E-05 5.7E-07 1.E-05
RM: 6, Station: CR06W Fluorene 1.8E+00 ug/kg -- 2.0E-07 -- 3.6E-08 -- 4.0E-02 4.6E-07 1.E-05 8.5E-08 2.E-06
RM: 6, Station: CR06W Indeno(1,2,3-cd)pyrene 5.3E+00 ug/kg 7.3E-01 5.8E-07 4.E-07 1.1E-07 8.E-08 -- 1.4E-06 -- 2.5E-07 --
RM: 6, Station: CR06W Naphthalene 2.9E+00 ug/kg -- 3.2E-07 -- 5.9E-08 -- 2.0E-02 7.5E-07 4.E-05 1.4E-07 7.E-06
RM: 6, Station: CR06W Phenanthrene 7.6E+00 ug/kg -- 8.4E-07 -- 1.5E-07 -- 3.0E-02 2.0E-06 7.E-05 3.6E-07 1.E-05
RM: 6, Station: CR06W Pyrene 1.5E+01 ug/kg -- 1.7E-06 -- 3.0E-07 -- 3.0E-02 3.9E-06 1.E-04 7.1E-07 2.E-05
RM: 6, Station: CR06W Total Carcinogenic PAHs -- ug/kg -- -- 8.E-06 -- 1.E-06 -- -- -- -- --
RM: 6, Station: CR06W Phthalates 
RM: 6, Station: CR06W Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 6, Station: CR06W Semi-Volatile Organic Compounds
RM: 6, Station: CR06W Dibenzofuran 3.5E-01 ug/kg -- 3.9E-08 -- 7.1E-09 -- 4.0E-02 9.0E-08 2.E-06 1.7E-08 4.E-07
RM: 6, Station: CR06W Hexachlorobenzene 5.1E-02 ug/kg 1.6E+00 5.6E-09 9.E-09 1.0E-09 2.E-09 8.0E-04 1.3E-08 2.E-05 2.4E-09 3.E-06
RM: 6, Station: CR06W Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 6, Station: CR06W Phenols
RM: 6, Station: CR06W 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 6, Station: CR06W Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 6, Station: CR06W Phenol 6.1E+01 ug/kg -- 6.7E-06 -- 1.2E-06 -- 3.0E-01 1.6E-05 5.E-05 2.9E-06 1.E-05
RM: 6, Station: CR06W Polychlorinated Biphenyls
RM: 6, Station: CR06W Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 6, Station: CR06W Total PCB Congeners 4.4E+04 pg/g NA 4.9E-06 -- 9.0E-07 -- NA 1.1E-05 -- 2.1E-06 --
RM: 6, Station: CR06W Total PCBs, Adjusted 4.2E+04 pg/g 2.0E+00 4.7E-06 9.E-06 8.6E-07 2.E-06 2.0E-05 1.1E-05 5.E-01 2.0E-06 1.E-01
RM: 6, Station: CR06W Dioxin/Furans
RM: 6, Station: CR06W Total Dioxin/Furan TEQ 5.5E-01 pg/g 1.3E+05 6.1E-11 8.E-06 1.1E-11 1.E-06 1.0E-09 1.4E-10 1.E-01 2.6E-11 3.E-02
RM: 6, Station: CR06W Total PCB TEQ 3.2E-01 pg/g 1.3E+05 3.5E-11 5.E-06 6.4E-12 8.E-07 1.0E-09 8.2E-11 8.E-02 1.5E-11 1.E-02
RM: 6, Station: CR06W Total TEQ -- pg/g -- -- 1.E-05 -- 2.E-06 -- -- 2.E-01 -- 4.E-02
RM: 6, Station: CR06W Pesticides
RM: 6, Station: CR06W Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 6, Station: CR06W alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 6, Station: CR06W Dieldrin 1.5E-02 ug/kg 1.6E+01 1.6E-09 3.E-08 3.0E-10 5.E-09 5.0E-05 3.8E-09 8.E-05 7.0E-10 1.E-05
RM: 6, Station: CR06W Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 6, Station: CR06W Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 6, Station: CR06W Total DDD 7.4E-01 ug/kg 2.4E-01 8.2E-08 2.E-08 1.5E-08 4.E-09 5.0E-04 1.9E-07 4.E-04 3.5E-08 7.E-05
RM: 6, Station: CR06W Total DDE 2.1E+00 ug/kg 3.4E-01 2.3E-07 8.E-08 4.2E-08 1.E-08 5.0E-04 5.3E-07 1.E-03 9.8E-08 2.E-04
RM: 6, Station: CR06W Total DDT 1.2E-01 ug/kg 3.4E-01 1.3E-08 4.E-09 2.3E-09 8.E-10 5.0E-04 3.0E-08 6.E-05 5.4E-09 1.E-05
RM: 6, Station: CR06W Total Chlordane 1.7E-01 ug/kg 3.5E-01 1.9E-08 7.E-09 3.4E-09 1.E-09 5.0E-04 4.4E-08 9.E-05 8.0E-09 2.E-05
RM: 6, Station: CR06W Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 4.E-05 7.E-06
Body Without Shell RM: 7, Station: 07R003 Metals

RM: 7, Station: 07R003 Aluminum 9.8E+01 mg/kg -- 1.1E-02 -- 2.0E-03 -- 1.0E+00 2.5E-02 3.E-02 4.6E-03 5.E-03
RM: 7, Station: 07R003 Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 7, Station: 07R003 Arsenic, inorganic 3.0E-02 mg/kg 1.5E+00 3.3E-06 5.E-06 6.1E-07 9.E-07 3.0E-04 7.7E-06 3.E-02 1.4E-06 5.E-03
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 7, Station: 07R003 Cadmium 1.5E-02 mg/kg -- 1.7E-06 -- 3.0E-07 -- 1.0E-03 3.9E-06 4.E-03 7.1E-07 7.E-04
RM: 7, Station: 07R003 Chromium 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 1.5E+00 7.7E-05 5.E-05 1.4E-05 9.E-06
RM: 7, Station: 07R003 Copper 1.4E+01 mg/kg -- 1.5E-03 -- 2.8E-04 -- 4.0E-02 3.5E-03 9.E-02 6.5E-04 2.E-02
RM: 7, Station: 07R003 Lead 9.1E-02 mg/kg NL 1.0E-05 -- 1.8E-06 -- NL 2.3E-05 -- 4.3E-06 --
RM: 7, Station: 07R003 Manganese 1.2E+02 mg/kg -- 1.3E-02 -- 2.4E-03 -- 1.4E-01 3.0E-02 2.E-01 5.5E-03 4.E-02
RM: 7, Station: 07R003 Mercury 3.0E-02 mg/kg -- 3.3E-06 -- 6.1E-07 -- 1.0E-04 7.7E-06 8.E-02 1.4E-06 1.E-02
RM: 7, Station: 07R003 Nickel 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 2.0E-02 7.7E-05 4.E-03 1.4E-05 7.E-04
RM: 7, Station: 07R003 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 7, Station: 07R003 Silver 1.9E-02 mg/kg -- 2.1E-06 -- 3.8E-07 -- 5.0E-03 4.9E-06 1.E-03 9.0E-07 2.E-04
RM: 7, Station: 07R003 Thallium 2.4E-03 mg/kg -- 2.6E-07 -- 4.8E-08 -- 6.6E-05 6.2E-07 9.E-03 1.1E-07 2.E-03
RM: 7, Station: 07R003 Zinc 1.6E+01 mg/kg -- 1.8E-03 -- 3.2E-04 -- 3.0E-01 4.1E-03 1.E-02 7.5E-04 3.E-03
RM: 7, Station: 07R003 Butyltins
RM: 7, Station: 07R003 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R003 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R003 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R003 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R003 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 7, Station: 07R003 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 7, Station: 07R003 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R003 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 7, Station: 07R003 Phthalates 
RM: 7, Station: 07R003 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 7, Station: 07R003 Semi-Volatile Organic Compounds
RM: 7, Station: 07R003 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 7, Station: 07R003 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 7, Station: 07R003 Phenols
RM: 7, Station: 07R003 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 7, Station: 07R003 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R003 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 7, Station: 07R003 Polychlorinated Biphenyls
RM: 7, Station: 07R003 Total Aroclors 3.9E+01 ug/kg 2.0E+00 4.3E-06 9.E-06 7.9E-07 2.E-06 2.0E-05 1.0E-05 5.E-01 1.8E-06 9.E-02
RM: 7, Station: 07R003 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 7, Station: 07R003 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 7, Station: 07R003 Dioxin/Furans
RM: 7, Station: 07R003 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 7, Station: 07R003 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 7, Station: 07R003 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 7, Station: 07R003 Pesticides
RM: 7, Station: 07R003 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 7, Station: 07R003 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 7, Station: 07R003 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 7, Station: 07R003 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 7, Station: 07R003 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 7, Station: 07R003 Total DDD 4.1E+00 ug/kg 2.4E-01 4.5E-07 1.E-07 8.3E-08 2.E-08 5.0E-04 1.1E-06 2.E-03 1.9E-07 4.E-04
RM: 7, Station: 07R003 Total DDE 1.6E+01 ug/kg 3.4E-01 1.8E-06 6.E-07 3.2E-07 1.E-07 5.0E-04 4.1E-06 8.E-03 7.5E-07 2.E-03
RM: 7, Station: 07R003 Total DDT 1.8E+01 ug/kg 3.4E-01 1.9E-06 7.E-07 3.5E-07 1.E-07 5.0E-04 4.5E-06 9.E-03 8.3E-07 2.E-03
RM: 7, Station: 07R003 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 7, Station: 07R003 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 7, Station: 07R004 Metals

RM: 7, Station: 07R004 Aluminum 2.0E+02 mg/kg -- 2.2E-02 -- 4.1E-03 -- 1.0E+00 5.2E-02 5.E-02 9.6E-03 1.E-02
RM: 7, Station: 07R004 Antimony 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 4.0E-04 2.3E-06 6.E-03 4.2E-07 1.E-03
RM: 7, Station: 07R004 Arsenic, inorganic 5.0E-02 mg/kg 1.5E+00 5.5E-06 8.E-06 1.0E-06 2.E-06 3.0E-04 1.3E-05 4.E-02 2.4E-06 8.E-03
RM: 7, Station: 07R004 Cadmium 1.6E-02 mg/kg -- 1.8E-06 -- 3.2E-07 -- 1.0E-03 4.1E-06 4.E-03 7.5E-07 8.E-04
RM: 7, Station: 07R004 Chromium 9.0E-01 mg/kg -- 9.9E-05 -- 1.8E-05 -- 1.5E+00 2.3E-04 2.E-04 4.2E-05 3.E-05
RM: 7, Station: 07R004 Copper 1.8E+01 mg/kg -- 1.9E-03 -- 3.6E-04 -- 4.0E-02 4.5E-03 1.E-01 8.3E-04 2.E-02
RM: 7, Station: 07R004 Lead 2.0E-01 mg/kg NL 2.2E-05 -- 4.1E-06 -- NL 5.2E-05 -- 9.5E-06 --
RM: 7, Station: 07R004 Manganese 1.7E+02 mg/kg -- 1.9E-02 -- 3.5E-03 -- 1.4E-01 4.4E-02 3.E-01 8.1E-03 6.E-02
RM: 7, Station: 07R004 Mercury 3.6E-02 mg/kg -- 4.0E-06 -- 7.3E-07 -- 1.0E-04 9.3E-06 9.E-02 1.7E-06 2.E-02
RM: 7, Station: 07R004 Nickel 5.5E-01 mg/kg -- 6.1E-05 -- 1.1E-05 -- 2.0E-02 1.4E-04 7.E-03 2.6E-05 1.E-03
RM: 7, Station: 07R004 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 7, Station: 07R004 Silver 3.9E-02 mg/kg -- 4.3E-06 -- 7.9E-07 -- 5.0E-03 1.0E-05 2.E-03 1.8E-06 4.E-04
RM: 7, Station: 07R004 Thallium 3.2E-03 mg/kg -- 3.5E-07 -- 6.5E-08 -- 6.6E-05 8.2E-07 1.E-02 1.5E-07 2.E-03
RM: 7, Station: 07R004 Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.9E-04 -- 3.0E-01 4.9E-03 2.E-02 9.0E-04 3.E-03
RM: 7, Station: 07R004 Butyltins
RM: 7, Station: 07R004 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R004 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R004 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 7, Station: 07R004 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R004 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 7, Station: 07R004 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 7, Station: 07R004 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R004 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 7, Station: 07R004 Phthalates 
RM: 7, Station: 07R004 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 7, Station: 07R004 Semi-Volatile Organic Compounds
RM: 7, Station: 07R004 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 7, Station: 07R004 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 7, Station: 07R004 Phenols
RM: 7, Station: 07R004 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 7, Station: 07R004 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R004 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 7, Station: 07R004 Polychlorinated Biphenyls
RM: 7, Station: 07R004 Total Aroclors ND ug/kg 2.0E+00 ND ND ND ND 2.0E-05 ND ND ND ND
RM: 7, Station: 07R004 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 7, Station: 07R004 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 7, Station: 07R004 Dioxin/Furans
RM: 7, Station: 07R004 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 7, Station: 07R004 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 7, Station: 07R004 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 7, Station: 07R004 Pesticides
RM: 7, Station: 07R004 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 7, Station: 07R004 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 7, Station: 07R004 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 7, Station: 07R004 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 7, Station: 07R004 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 7, Station: 07R004 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 7, Station: 07R004 Total DDE 6.9E+00 ug/kg 3.4E-01 7.6E-07 3.E-07 1.4E-07 5.E-08 5.0E-04 1.8E-06 4.E-03 3.3E-07 7.E-04
RM: 7, Station: 07R004 Total DDT 2.0E+00 ug/kg 3.4E-01 2.2E-07 7.E-08 4.0E-08 1.E-08 5.0E-04 5.1E-07 1.E-03 9.4E-08 2.E-04
RM: 7, Station: 07R004 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 7, Station: 07R004 Total Endosulfan 2.2E+00 ug/kg -- 2.4E-07 -- 4.4E-08 -- 6.0E-03 5.7E-07 9.E-05 1.0E-07 2.E-05

Exposure Point Total 9.E-06 2.E-06
Body Without Shell RM: 7, Station: 07R006 Metals

RM: 7, Station: 07R006 Aluminum 5.9E+01 mg/kg -- 6.5E-03 -- 1.2E-03 -- 1.0E+00 1.5E-02 2.E-02 2.8E-03 3.E-03
RM: 7, Station: 07R006 Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 7, Station: 07R006 Arsenic, inorganic 3.2E-02 mg/kg 1.5E+00 3.5E-06 5.E-06 6.5E-07 1.E-06 3.0E-04 8.2E-06 3.E-02 1.5E-06 5.E-03
RM: 7, Station: 07R006 Cadmium 9.0E-03 mg/kg -- 9.9E-07 -- 1.8E-07 -- 1.0E-03 2.3E-06 2.E-03 4.2E-07 4.E-04
RM: 7, Station: 07R006 Chromium 5.4E-01 mg/kg -- 6.0E-05 -- 1.1E-05 -- 1.5E+00 1.4E-04 9.E-05 2.5E-05 2.E-05
RM: 7, Station: 07R006 Copper 1.3E+01 mg/kg -- 1.4E-03 -- 2.6E-04 -- 4.0E-02 3.3E-03 8.E-02 6.0E-04 2.E-02
RM: 7, Station: 07R006 Lead 2.4E-01 mg/kg NL 2.7E-05 -- 4.9E-06 -- NL 6.2E-05 -- 1.1E-05 --
RM: 7, Station: 07R006 Manganese 1.3E+02 mg/kg -- 1.4E-02 -- 2.6E-03 -- 1.4E-01 3.3E-02 2.E-01 6.1E-03 4.E-02
RM: 7, Station: 07R006 Mercury 2.4E-02 mg/kg -- 2.6E-06 -- 4.8E-07 -- 1.0E-04 6.2E-06 6.E-02 1.1E-06 1.E-02
RM: 7, Station: 07R006 Nickel 8.3E-01 mg/kg -- 9.1E-05 -- 1.7E-05 -- 2.0E-02 2.1E-04 1.E-02 3.9E-05 2.E-03
RM: 7, Station: 07R006 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 7, Station: 07R006 Silver 3.2E-02 mg/kg -- 3.5E-06 -- 6.4E-07 -- 5.0E-03 8.1E-06 2.E-03 1.5E-06 3.E-04
RM: 7, Station: 07R006 Thallium 2.2E-03 mg/kg -- 2.4E-07 -- 4.4E-08 -- 6.6E-05 5.7E-07 9.E-03 1.0E-07 2.E-03
RM: 7, Station: 07R006 Zinc 1.6E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 3.0E-01 4.0E-03 1.E-02 7.3E-04 2.E-03
RM: 7, Station: 07R006 Butyltins
RM: 7, Station: 07R006 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R006 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R006 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 7, Station: 07R006 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R006 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 7, Station: 07R006 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 7, Station: 07R006 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 7, Station: 07R006 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 7, Station: 07R006 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 7, Station: 07R006 Phthalates 
RM: 7, Station: 07R006 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 7, Station: 07R006 Semi-Volatile Organic Compounds
RM: 7, Station: 07R006 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 7, Station: 07R006 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 7, Station: 07R006 Phenols
RM: 7, Station: 07R006 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 7, Station: 07R006 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 7, Station: 07R006 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 7, Station: 07R006 Polychlorinated Biphenyls
RM: 7, Station: 07R006 Total Aroclors 4.5E+01 ug/kg 2.0E+00 5.0E-06 1.E-05 9.1E-07 2.E-06 2.0E-05 1.2E-05 6.E-01 2.1E-06 1.E-01
RM: 7, Station: 07R006 Total PCB Congeners 2.8E+04 pg/g NA 3.1E-06 -- 5.7E-07 -- NA 7.2E-06 -- 1.3E-06 --
RM: 7, Station: 07R006 Total PCBs, Adjusted 2.5E+04 pg/g 2.0E+00 2.7E-06 5.E-06 5.0E-07 1.E-06 2.0E-05 6.3E-06 3.E-01 1.2E-06 6.E-02
RM: 7, Station: 07R006 Dioxin/Furans
RM: 7, Station: 07R006 Total Dioxin/Furan TEQ 1.8E+01 pg/g 1.3E+05 2.0E-09 3.E-04 3.7E-10 5.E-05 1.0E-09 4.7E-09 5.E+00 8.6E-10 9.E-01
RM: 7, Station: 07R006 Total PCB TEQ 7.5E-01 pg/g 1.3E+05 8.3E-11 1.E-05 1.5E-11 2.E-06 1.0E-09 1.9E-10 2.E-01 3.5E-11 4.E-02
RM: 7, Station: 07R006 Total TEQ -- pg/g -- -- 3.E-04 -- 5.E-05 -- -- 5.E+00 -- 9.E-01
RM: 7, Station: 07R006 Pesticides
RM: 7, Station: 07R006 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 7, Station: 07R006 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 7, Station: 07R006 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 7, Station: 07R006 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 7, Station: 07R006 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 7, Station: 07R006 Total DDD 2.1E+01 ug/kg 2.4E-01 2.3E-06 6.E-07 4.3E-07 1.E-07 5.0E-04 5.5E-06 1.E-02 1.0E-06 2.E-03
RM: 7, Station: 07R006 Total DDE 5.2E+01 ug/kg 3.4E-01 5.7E-06 2.E-06 1.0E-06 4.E-07 5.0E-04 1.3E-05 3.E-02 2.4E-06 5.E-03
RM: 7, Station: 07R006 Total DDT 1.3E+01 ug/kg 3.4E-01 1.4E-06 5.E-07 2.5E-07 9.E-08 5.0E-04 3.2E-06 6.E-03 5.9E-07 1.E-03
RM: 7, Station: 07R006 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 7, Station: 07R006 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 3.E-04 5.E-05
Body Without Shell RM: 8, Station: 08R001 Metals

RM: 8, Station: 08R001 Aluminum 6.8E+01 mg/kg -- 7.5E-03 -- 1.4E-03 -- 1.0E+00 1.8E-02 2.E-02 3.2E-03 3.E-03
RM: 8, Station: 08R001 Antimony 7.0E-03 mg/kg -- 7.7E-07 -- 1.4E-07 -- 4.0E-04 1.8E-06 5.E-03 3.3E-07 8.E-04
RM: 8, Station: 08R001 Arsenic, inorganic 3.5E-02 mg/kg 1.5E+00 3.9E-06 6.E-06 7.1E-07 1.E-06 3.0E-04 9.0E-06 3.E-02 1.7E-06 6.E-03
RM: 8, Station: 08R001 Cadmium 1.3E-02 mg/kg -- 1.4E-06 -- 2.6E-07 -- 1.0E-03 3.3E-06 3.E-03 6.1E-07 6.E-04
RM: 8, Station: 08R001 Chromium 2.8E-01 mg/kg -- 3.1E-05 -- 5.7E-06 -- 1.5E+00 7.2E-05 5.E-05 1.3E-05 9.E-06
RM: 8, Station: 08R001 Copper 1.5E+01 mg/kg -- 1.7E-03 -- 3.0E-04 -- 4.0E-02 3.9E-03 1.E-01 7.1E-04 2.E-02
RM: 8, Station: 08R001 Lead 7.6E-02 mg/kg NL 8.4E-06 -- 1.5E-06 -- NL 2.0E-05 -- 3.6E-06 --
RM: 8, Station: 08R001 Manganese 1.2E+02 mg/kg -- 1.4E-02 -- 2.5E-03 -- 1.4E-01 3.2E-02 2.E-01 5.8E-03 4.E-02
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 8, Station: 08R001 Mercury 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 1.0E-04 5.7E-06 6.E-02 1.0E-06 1.E-02
RM: 8, Station: 08R001 Nickel 2.8E-01 mg/kg -- 3.1E-05 -- 5.7E-06 -- 2.0E-02 7.2E-05 4.E-03 1.3E-05 7.E-04
RM: 8, Station: 08R001 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: 08R001 Silver 2.4E-02 mg/kg -- 2.7E-06 -- 4.9E-07 -- 5.0E-03 6.2E-06 1.E-03 1.1E-06 2.E-04
RM: 8, Station: 08R001 Thallium 2.4E-03 mg/kg -- 2.6E-07 -- 4.8E-08 -- 6.6E-05 6.2E-07 9.E-03 1.1E-07 2.E-03
RM: 8, Station: 08R001 Zinc 1.5E+01 mg/kg -- 1.7E-03 -- 3.1E-04 -- 3.0E-01 3.9E-03 1.E-02 7.2E-04 2.E-03
RM: 8, Station: 08R001 Butyltins
RM: 8, Station: 08R001 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R001 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R001 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R001 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R001 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 8, Station: 08R001 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 8, Station: 08R001 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R001 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 8, Station: 08R001 Phthalates 
RM: 8, Station: 08R001 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 8, Station: 08R001 Semi-Volatile Organic Compounds
RM: 8, Station: 08R001 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 8, Station: 08R001 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 8, Station: 08R001 Phenols
RM: 8, Station: 08R001 4-Methylphenol 3.3E+01 ug/kg -- 3.6E-06 -- 6.7E-07 -- 5.0E-03 8.5E-06 2.E-03 1.6E-06 3.E-04
RM: 8, Station: 08R001 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R001 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 8, Station: 08R001 Polychlorinated Biphenyls
RM: 8, Station: 08R001 Total Aroclors 5.9E+01 ug/kg 2.0E+00 6.5E-06 1.E-05 1.2E-06 2.E-06 2.0E-05 1.5E-05 8.E-01 2.8E-06 1.E-01
RM: 8, Station: 08R001 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 8, Station: 08R001 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 8, Station: 08R001 Dioxin/Furans
RM: 8, Station: 08R001 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 8, Station: 08R001 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 8, Station: 08R001 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 8, Station: 08R001 Pesticides
RM: 8, Station: 08R001 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 8, Station: 08R001 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 8, Station: 08R001 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 8, Station: 08R001 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 8, Station: 08R001 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 8, Station: 08R001 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R001 Total DDE 6.8E+00 ug/kg 3.4E-01 7.5E-07 3.E-07 1.4E-07 5.E-08 5.0E-04 1.7E-06 3.E-03 3.2E-07 6.E-04
RM: 8, Station: 08R001 Total DDT 8.7E+00 ug/kg 3.4E-01 9.5E-07 3.E-07 1.7E-07 6.E-08 5.0E-04 2.2E-06 4.E-03 4.1E-07 8.E-04
RM: 8, Station: 08R001 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R001 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 6.E-06 1.E-06
Body Without Shell RM: 8, Station: 08R002 Metals

RM: 8, Station: 08R002 Aluminum 8.7E+01 mg/kg -- 9.6E-03 -- 1.8E-03 -- 1.0E+00 2.2E-02 2.E-02 4.1E-03 4.E-03
RM: 8, Station: 08R002 Antimony 5.0E-03 mg/kg -- 5.5E-07 -- 1.0E-07 -- 4.0E-04 1.3E-06 3.E-03 2.4E-07 6.E-04
RM: 8, Station: 08R002 Arsenic, inorganic 2.8E-02 mg/kg 1.5E+00 3.1E-06 5.E-06 5.7E-07 8.E-07 3.0E-04 7.2E-06 2.E-02 1.3E-06 4.E-03
RM: 8, Station: 08R002 Cadmium 1.3E-02 mg/kg -- 1.4E-06 -- 2.6E-07 -- 1.0E-03 3.3E-06 3.E-03 6.1E-07 6.E-04
RM: 8, Station: 08R002 Chromium 3.8E-01 mg/kg -- 4.2E-05 -- 7.7E-06 -- 1.5E+00 9.8E-05 7.E-05 1.8E-05 1.E-05
RM: 8, Station: 08R002 Copper 1.0E+01 mg/kg -- 1.1E-03 -- 2.1E-04 -- 4.0E-02 2.7E-03 7.E-02 4.9E-04 1.E-02
RM: 8, Station: 08R002 Lead 1.0E-01 mg/kg NL 1.1E-05 -- 2.1E-06 -- NL 2.7E-05 -- 4.9E-06 --
RM: 8, Station: 08R002 Manganese 1.6E+02 mg/kg -- 1.8E-02 -- 3.2E-03 -- 1.4E-01 4.1E-02 3.E-01 7.5E-03 5.E-02
RM: 8, Station: 08R002 Mercury 3.3E-02 mg/kg -- 3.6E-06 -- 6.7E-07 -- 1.0E-04 8.5E-06 8.E-02 1.6E-06 2.E-02
RM: 8, Station: 08R002 Nickel 3.2E-01 mg/kg -- 3.5E-05 -- 6.5E-06 -- 2.0E-02 8.2E-05 4.E-03 1.5E-05 8.E-04
RM: 8, Station: 08R002 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: 08R002 Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: 08R002 Thallium 2.1E-03 mg/kg -- 2.3E-07 -- 4.2E-08 -- 6.6E-05 5.4E-07 8.E-03 9.9E-08 2.E-03
RM: 8, Station: 08R002 Zinc 1.4E+01 mg/kg -- 1.5E-03 -- 2.8E-04 -- 3.0E-01 3.6E-03 1.E-02 6.6E-04 2.E-03
RM: 8, Station: 08R002 Butyltins
RM: 8, Station: 08R002 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R002 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R002 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R002 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R002 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 8, Station: 08R002 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 8, Station: 08R002 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 8, Station: 08R002 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R002 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 8, Station: 08R002 Phthalates 
RM: 8, Station: 08R002 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 8, Station: 08R002 Semi-Volatile Organic Compounds
RM: 8, Station: 08R002 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 8, Station: 08R002 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 8, Station: 08R002 Phenols
RM: 8, Station: 08R002 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: 08R002 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R002 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 8, Station: 08R002 Polychlorinated Biphenyls
RM: 8, Station: 08R002 Total Aroclors 1.6E+01 ug/kg 2.0E+00 1.8E-06 4.E-06 3.2E-07 6.E-07 2.0E-05 4.1E-06 2.E-01 7.5E-07 4.E-02
RM: 8, Station: 08R002 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 8, Station: 08R002 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 8, Station: 08R002 Dioxin/Furans
RM: 8, Station: 08R002 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 8, Station: 08R002 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 8, Station: 08R002 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 8, Station: 08R002 Pesticides
RM: 8, Station: 08R002 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 8, Station: 08R002 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 8, Station: 08R002 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 8, Station: 08R002 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 8, Station: 08R002 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 8, Station: 08R002 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R002 Total DDE 3.5E+00 ug/kg 3.4E-01 3.9E-07 1.E-07 7.1E-08 2.E-08 5.0E-04 9.0E-07 2.E-03 1.7E-07 3.E-04
RM: 8, Station: 08R002 Total DDT 3.4E+00 ug/kg 3.4E-01 3.7E-07 1.E-07 6.9E-08 2.E-08 5.0E-04 8.7E-07 2.E-03 1.6E-07 3.E-04
RM: 8, Station: 08R002 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R002 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 5.E-06 9.E-07
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Body Without Shell RM: 8, Station: 08R003 Metals
RM: 8, Station: 08R003 Aluminum 6.7E+01 mg/kg -- 7.4E-03 -- 1.4E-03 -- 1.0E+00 1.7E-02 2.E-02 3.2E-03 3.E-03
RM: 8, Station: 08R003 Antimony 5.0E-03 mg/kg -- 5.5E-07 -- 1.0E-07 -- 4.0E-04 1.3E-06 3.E-03 2.4E-07 6.E-04
RM: 8, Station: 08R003 Arsenic, inorganic 2.8E-02 mg/kg 1.5E+00 3.1E-06 5.E-06 5.7E-07 8.E-07 3.0E-04 7.2E-06 2.E-02 1.3E-06 4.E-03
RM: 8, Station: 08R003 Cadmium 1.6E-02 mg/kg -- 1.8E-06 -- 3.2E-07 -- 1.0E-03 4.1E-06 4.E-03 7.5E-07 8.E-04
RM: 8, Station: 08R003 Chromium 4.1E-01 mg/kg -- 4.5E-05 -- 8.3E-06 -- 1.5E+00 1.1E-04 7.E-05 1.9E-05 1.E-05
RM: 8, Station: 08R003 Copper 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 4.0E-02 4.4E-03 1.E-01 8.0E-04 2.E-02
RM: 8, Station: 08R003 Lead 7.6E-02 mg/kg NL 8.4E-06 -- 1.5E-06 -- NL 2.0E-05 -- 3.6E-06 --
RM: 8, Station: 08R003 Manganese 7.2E+01 mg/kg -- 7.9E-03 -- 1.5E-03 -- 1.4E-01 1.8E-02 1.E-01 3.4E-03 2.E-02
RM: 8, Station: 08R003 Mercury 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 1.0E-04 5.7E-06 6.E-02 1.0E-06 1.E-02
RM: 8, Station: 08R003 Nickel 2.7E-01 mg/kg -- 3.0E-05 -- 5.5E-06 -- 2.0E-02 6.9E-05 3.E-03 1.3E-05 6.E-04
RM: 8, Station: 08R003 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: 08R003 Silver 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 5.0E-03 5.6E-06 1.E-03 1.0E-06 2.E-04
RM: 8, Station: 08R003 Thallium 2.1E-03 mg/kg -- 2.3E-07 -- 4.2E-08 -- 6.6E-05 5.4E-07 8.E-03 9.9E-08 2.E-03
RM: 8, Station: 08R003 Zinc 1.6E+01 mg/kg -- 1.7E-03 -- 3.2E-04 -- 3.0E-01 4.0E-03 1.E-02 7.4E-04 2.E-03
RM: 8, Station: 08R003 Butyltins
RM: 8, Station: 08R003 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R003 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R003 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 8, Station: 08R003 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R003 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 8, Station: 08R003 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 8, Station: 08R003 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: 08R003 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: 08R003 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 8, Station: 08R003 Phthalates 
RM: 8, Station: 08R003 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 8, Station: 08R003 Semi-Volatile Organic Compounds
RM: 8, Station: 08R003 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 8, Station: 08R003 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 8, Station: 08R003 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 8, Station: 08R003 Phenols
RM: 8, Station: 08R003 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: 08R003 Pentachlorophenol 1.3E+02 ug/kg 1.2E-01 1.4E-05 2.E-06 2.6E-06 3.E-07 3.0E-02 3.3E-05 1.E-03 6.1E-06 2.E-04
RM: 8, Station: 08R003 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 8, Station: 08R003 Polychlorinated Biphenyls
RM: 8, Station: 08R003 Total Aroclors 4.3E+01 ug/kg 2.0E+00 4.7E-06 9.E-06 8.7E-07 2.E-06 2.0E-05 1.1E-05 6.E-01 2.0E-06 1.E-01
RM: 8, Station: 08R003 Total PCB Congeners 3.9E+04 pg/g NA 4.2E-06 -- 7.8E-07 -- NA 9.9E-06 -- 1.8E-06 --
RM: 8, Station: 08R003 Total PCBs, Adjusted 3.6E+04 pg/g 2.0E+00 3.9E-06 8.E-06 7.2E-07 1.E-06 2.0E-05 9.2E-06 5.E-01 1.7E-06 8.E-02
RM: 8, Station: 08R003 Dioxin/Furans
RM: 8, Station: 08R003 Total Dioxin/Furan TEQ 9.6E-01 pg/g 1.3E+05 1.1E-10 1.E-05 1.9E-11 3.E-06 1.0E-09 2.5E-10 2.E-01 4.5E-11 5.E-02
RM: 8, Station: 08R003 Total PCB TEQ 6.9E-01 pg/g 1.3E+05 7.6E-11 1.E-05 1.4E-11 2.E-06 1.0E-09 1.8E-10 2.E-01 3.2E-11 3.E-02
RM: 8, Station: 08R003 Total TEQ -- pg/g -- -- 2.E-05 -- 4.E-06 -- -- 4.E-01 -- 8.E-02
RM: 8, Station: 08R003 Pesticides
RM: 8, Station: 08R003 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 8, Station: 08R003 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 8, Station: 08R003 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 8, Station: 08R003 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 8, Station: 08R003 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 8, Station: 08R003 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R003 Total DDE 3.9E+00 ug/kg 3.4E-01 4.3E-07 1.E-07 7.9E-08 3.E-08 5.0E-04 1.0E-06 2.E-03 1.8E-07 4.E-04
RM: 8, Station: 08R003 Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R003 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: 08R003 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 4.E-05 7.E-06
Body Without Shell RM: 8, Station: CR08W Metals

RM: 8, Station: CR08W Aluminum 1.4E+02 mg/kg -- 1.6E-02 -- 2.9E-03 -- 1.0E+00 3.7E-02 4.E-02 6.8E-03 7.E-03
RM: 8, Station: CR08W Antimony 6.0E-03 mg/kg -- 6.6E-07 -- 1.2E-07 -- 4.0E-04 1.5E-06 4.E-03 2.8E-07 7.E-04
RM: 8, Station: CR08W Arsenic, inorganic ND mg/kg 1.5E+00 ND ND ND ND 3.0E-04 ND ND ND ND
RM: 8, Station: CR08W Cadmium 1.2E-02 mg/kg -- 1.3E-06 -- 2.4E-07 -- 1.0E-03 3.1E-06 3.E-03 5.7E-07 6.E-04
RM: 8, Station: CR08W Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 8, Station: CR08W Copper 1.6E+01 mg/kg -- 1.8E-03 -- 3.3E-04 -- 4.0E-02 4.2E-03 1.E-01 7.6E-04 2.E-02
RM: 8, Station: CR08W Lead 1.6E-01 mg/kg NL 1.7E-05 -- 3.2E-06 -- NL 4.0E-05 -- 7.4E-06 --
RM: 8, Station: CR08W Manganese 1.4E+02 mg/kg -- 1.6E-02 -- 2.9E-03 -- 1.4E-01 3.7E-02 3.E-01 6.8E-03 5.E-02
RM: 8, Station: CR08W Mercury 2.4E-02 mg/kg -- 2.7E-06 -- 4.9E-07 -- 1.0E-04 6.2E-06 6.E-02 1.1E-06 1.E-02
RM: 8, Station: CR08W Nickel 3.7E-01 mg/kg -- 4.1E-05 -- 7.5E-06 -- 2.0E-02 9.5E-05 5.E-03 1.7E-05 9.E-04
RM: 8, Station: CR08W Selenium 3.9E-01 mg/kg -- 4.3E-05 -- 7.9E-06 -- 5.0E-03 1.0E-04 2.E-02 1.8E-05 4.E-03
RM: 8, Station: CR08W Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: CR08W Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 8, Station: CR08W Zinc 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 3.0E-01 4.4E-03 1.E-02 8.0E-04 3.E-03
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 8, Station: CR08W Butyltins
RM: 8, Station: CR08W Butyltin ion 2.8E-01 ug/kg -- 3.1E-08 -- 5.7E-09 -- 3.0E-04 7.2E-08 2.E-04 1.3E-08 4.E-05
RM: 8, Station: CR08W Dibutyltin ion 3.3E-01 ug/kg -- 3.6E-08 -- 6.7E-09 -- 3.0E-04 8.5E-08 3.E-04 1.6E-08 5.E-05
RM: 8, Station: CR08W Tributyltin ion 5.6E-01 ug/kg -- 6.2E-08 -- 1.1E-08 -- 3.0E-04 1.4E-07 5.E-04 2.6E-08 9.E-05
RM: 8, Station: CR08W Polynuclear Aromatic Hydrocarbons
RM: 8, Station: CR08W 2-Methylnaphthalene 4.7E-01 ug/kg -- 5.2E-08 -- 9.5E-09 -- 4.0E-03 1.2E-07 3.E-05 2.2E-08 6.E-06
RM: 8, Station: CR08W Acenaphthene 9.9E-01 ug/kg -- 1.1E-07 -- 2.0E-08 -- 6.0E-02 2.5E-07 4.E-06 4.7E-08 8.E-07
RM: 8, Station: CR08W Acenaphthylene 2.0E-01 ug/kg -- 2.2E-08 -- 4.0E-09 -- 6.0E-02 5.1E-08 9.E-07 9.4E-09 2.E-07
RM: 8, Station: CR08W Anthracene 4.3E-01 ug/kg -- 4.7E-08 -- 8.7E-09 -- 3.0E-01 1.1E-07 4.E-07 2.0E-08 7.E-08
RM: 8, Station: CR08W Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: CR08W Benzo(a)pyrene 2.8E-01 ug/kg 7.3E+00 3.1E-08 2.E-07 5.7E-09 4.E-08 -- 7.2E-08 -- 1.3E-08 --
RM: 8, Station: CR08W Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: CR08W Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: CR08W Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 8, Station: CR08W Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 8, Station: CR08W Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 8, Station: CR08W Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 8, Station: CR08W Fluorene 8.1E-01 ug/kg -- 8.9E-08 -- 1.6E-08 -- 4.0E-02 2.1E-07 5.E-06 3.8E-08 1.E-06
RM: 8, Station: CR08W Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 8, Station: CR08W Naphthalene 6.1E-01 ug/kg -- 6.7E-08 -- 1.2E-08 -- 2.0E-02 1.6E-07 8.E-06 2.9E-08 1.E-06
RM: 8, Station: CR08W Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: CR08W Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: CR08W Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 4.E-08 -- -- -- -- --
RM: 8, Station: CR08W Phthalates 
RM: 8, Station: CR08W Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 8, Station: CR08W Semi-Volatile Organic Compounds
RM: 8, Station: CR08W Dibenzofuran 4.8E-01 ug/kg -- 5.3E-08 -- 9.7E-09 -- 4.0E-02 1.2E-07 3.E-06 2.3E-08 6.E-07
RM: 8, Station: CR08W Hexachlorobenzene 6.6E-02 ug/kg 1.6E+00 7.2E-09 1.E-08 1.3E-09 2.E-09 8.0E-04 1.7E-08 2.E-05 3.1E-09 4.E-06
RM: 8, Station: CR08W Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 8, Station: CR08W Phenols
RM: 8, Station: CR08W 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 8, Station: CR08W Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 8, Station: CR08W Phenol 9.4E+01 ug/kg -- 1.0E-05 -- 1.9E-06 -- 3.0E-01 2.4E-05 8.E-05 4.4E-06 1.E-05
RM: 8, Station: CR08W Polychlorinated Biphenyls
RM: 8, Station: CR08W Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 8, Station: CR08W Total PCB Congeners 3.0E+04 pg/g NA 3.3E-06 -- 6.0E-07 -- NA 7.6E-06 -- 1.4E-06 --
RM: 8, Station: CR08W Total PCBs, Adjusted 2.7E+04 pg/g 2.0E+00 3.0E-06 6.E-06 5.5E-07 1.E-06 2.0E-05 7.0E-06 3.E-01 1.3E-06 6.E-02
RM: 8, Station: CR08W Dioxin/Furans
RM: 8, Station: CR08W Total Dioxin/Furan TEQ 4.9E-01 pg/g 1.3E+05 5.4E-11 7.E-06 1.0E-11 1.E-06 1.0E-09 1.3E-10 1.E-01 2.3E-11 2.E-02
RM: 8, Station: CR08W Total PCB TEQ 4.6E-01 pg/g 1.3E+05 5.1E-11 7.E-06 9.4E-12 1.E-06 1.0E-09 1.2E-10 1.E-01 2.2E-11 2.E-02
RM: 8, Station: CR08W Total TEQ -- pg/g -- -- 1.E-05 -- 3.E-06 -- -- 2.E-01 -- 5.E-02
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 8, Station: CR08W Pesticides
RM: 8, Station: CR08W Aldrin 3.7E-02 ug/kg 1.7E+01 4.1E-09 7.E-08 7.5E-10 1.E-08 3.0E-05 9.5E-09 3.E-04 1.7E-09 6.E-05
RM: 8, Station: CR08W alpha-Hexachlorocyclohexane 2.5E-03 ug/kg 6.3E+00 2.8E-10 2.E-09 5.1E-11 3.E-10 8.0E-03 6.5E-10 8.E-08 1.2E-10 1.E-08
RM: 8, Station: CR08W Dieldrin 4.7E-02 ug/kg 1.6E+01 5.2E-09 8.E-08 9.5E-10 2.E-08 5.0E-05 1.2E-08 2.E-04 2.2E-09 4.E-05
RM: 8, Station: CR08W Endrin 1.2E-03 ug/kg -- 1.3E-10 -- 2.4E-11 -- 3.0E-04 3.1E-10 1.E-06 5.7E-11 2.E-07
RM: 8, Station: CR08W Heptachlor epoxide 1.8E-03 ug/kg 9.1E+00 1.9E-10 2.E-09 3.6E-11 3.E-10 1.3E-05 4.5E-10 3.E-05 8.3E-11 6.E-06
RM: 8, Station: CR08W Total DDD 2.8E-01 ug/kg 2.4E-01 3.1E-08 7.E-09 5.6E-09 1.E-09 5.0E-04 7.1E-08 1.E-04 1.3E-08 3.E-05
RM: 8, Station: CR08W Total DDE 4.4E+00 ug/kg 3.4E-01 4.9E-07 2.E-07 8.9E-08 3.E-08 5.0E-04 1.1E-06 2.E-03 2.1E-07 4.E-04
RM: 8, Station: CR08W Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 8, Station: CR08W Total Chlordane 5.6E-01 ug/kg 3.5E-01 6.2E-08 2.E-08 1.1E-08 4.E-09 5.0E-04 1.4E-07 3.E-04 2.6E-08 5.E-05
RM: 8, Station: CR08W Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 2.E-05 4.E-06
Body Without Shell RM: 9, Station: 09R001 Metals

RM: 9, Station: 09R001 Aluminum 5.1E+01 mg/kg -- 5.7E-03 -- 1.0E-03 -- 1.0E+00 1.3E-02 1.E-02 2.4E-03 2.E-03
RM: 9, Station: 09R001 Antimony 5.5E-03 mg/kg -- 6.1E-07 -- 1.1E-07 -- 4.0E-04 1.4E-06 4.E-03 2.6E-07 6.E-04
RM: 9, Station: 09R001 Arsenic, inorganic 3.0E-02 mg/kg 1.5E+00 3.3E-06 5.E-06 6.0E-07 9.E-07 3.0E-04 7.6E-06 3.E-02 1.4E-06 5.E-03
RM: 9, Station: 09R001 Cadmium 2.2E-02 mg/kg -- 2.4E-06 -- 4.3E-07 -- 1.0E-03 5.5E-06 6.E-03 1.0E-06 1.E-03
RM: 9, Station: 09R001 Chromium 1.3E-01 mg/kg -- 1.4E-05 -- 2.5E-06 -- 1.5E+00 3.2E-05 2.E-05 5.9E-06 4.E-06
RM: 9, Station: 09R001 Copper 1.6E+01 mg/kg -- 1.7E-03 -- 3.2E-04 -- 4.0E-02 4.0E-03 1.E-01 7.4E-04 2.E-02
RM: 9, Station: 09R001 Lead 1.0E-01 mg/kg NL 1.1E-05 -- 2.1E-06 -- NL 2.7E-05 -- 4.9E-06 --
RM: 9, Station: 09R001 Manganese 6.0E+01 mg/kg -- 6.6E-03 -- 1.2E-03 -- 1.4E-01 1.5E-02 1.E-01 2.8E-03 2.E-02
RM: 9, Station: 09R001 Mercury 2.2E-02 mg/kg -- 2.4E-06 -- 4.3E-07 -- 1.0E-04 5.5E-06 6.E-02 1.0E-06 1.E-02
RM: 9, Station: 09R001 Nickel 2.0E-01 mg/kg -- 2.2E-05 -- 4.0E-06 -- 2.0E-02 5.1E-05 3.E-03 9.4E-06 5.E-04
RM: 9, Station: 09R001 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 9, Station: 09R001 Silver 2.0E-02 mg/kg -- 2.2E-06 -- 4.0E-07 -- 5.0E-03 5.1E-06 1.E-03 9.4E-07 2.E-04
RM: 9, Station: 09R001 Thallium 1.6E-03 mg/kg -- 1.8E-07 -- 3.2E-08 -- 6.6E-05 4.1E-07 6.E-03 7.5E-08 1.E-03
RM: 9, Station: 09R001 Zinc 1.6E+01 mg/kg -- 1.7E-03 -- 3.2E-04 -- 3.0E-01 4.0E-03 1.E-02 7.4E-04 2.E-03
RM: 9, Station: 09R001 Butyltins
RM: 9, Station: 09R001 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 9, Station: 09R001 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 9, Station: 09R001 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 9, Station: 09R001 Polynuclear Aromatic Hydrocarbons
RM: 9, Station: 09R001 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 9, Station: 09R001 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 9, Station: 09R001 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R001 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R001 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R001 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R001 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 9, Station: 09R001 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R001 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R001 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 9, Station: 09R001 Phthalates 
RM: 9, Station: 09R001 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 9, Station: 09R001 Semi-Volatile Organic Compounds
RM: 9, Station: 09R001 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 9, Station: 09R001 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 9, Station: 09R001 Phenols
RM: 9, Station: 09R001 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 9, Station: 09R001 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R001 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 9, Station: 09R001 Polychlorinated Biphenyls
RM: 9, Station: 09R001 Total Aroclors 4.8E+01 ug/kg 2.0E+00 5.2E-06 1.E-05 9.6E-07 2.E-06 2.0E-05 1.2E-05 6.E-01 2.2E-06 1.E-01
RM: 9, Station: 09R001 Total PCB Congeners NA pg/g NA NA NA NA NA NA NA NA NA NA
RM: 9, Station: 09R001 Total PCBs, Adjusted NA pg/g 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 9, Station: 09R001 Dioxin/Furans
RM: 9, Station: 09R001 Total Dioxin/Furan TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 9, Station: 09R001 Total PCB TEQ NA pg/g 1.3E+05 NA NA NA NA 1.0E-09 NA NA NA NA
RM: 9, Station: 09R001 Total TEQ -- pg/g -- -- -- -- -- -- -- -- -- --
RM: 9, Station: 09R001 Pesticides
RM: 9, Station: 09R001 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 9, Station: 09R001 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 9, Station: 09R001 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 9, Station: 09R001 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 9, Station: 09R001 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 9, Station: 09R001 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 9, Station: 09R001 Total DDE 2.3E+00 ug/kg 3.4E-01 2.5E-07 8.E-08 4.5E-08 2.E-08 5.0E-04 5.8E-07 1.E-03 1.1E-07 2.E-04
RM: 9, Station: 09R001 Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 9, Station: 09R001 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 9, Station: 09R001 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 5.E-06 9.E-07
Body Without Shell RM: 9, Station: 09R002 Metals

RM: 9, Station: 09R002 Aluminum 6.6E+01 mg/kg -- 7.3E-03 -- 1.3E-03 -- 1.0E+00 1.7E-02 2.E-02 3.1E-03 3.E-03
RM: 9, Station: 09R002 Antimony 8.0E-03 mg/kg -- 8.8E-07 -- 1.6E-07 -- 4.0E-04 2.1E-06 5.E-03 3.8E-07 9.E-04
RM: 9, Station: 09R002 Arsenic, inorganic 3.5E-02 mg/kg 1.5E+00 3.9E-06 6.E-06 7.1E-07 1.E-06 3.0E-04 9.0E-06 3.E-02 1.7E-06 6.E-03
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 9, Station: 09R002 Cadmium 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-03 2.8E-06 3.E-03 5.2E-07 5.E-04
RM: 9, Station: 09R002 Chromium 2.6E-01 mg/kg -- 2.9E-05 -- 5.3E-06 -- 1.5E+00 6.7E-05 4.E-05 1.2E-05 8.E-06
RM: 9, Station: 09R002 Copper 1.4E+01 mg/kg -- 1.5E-03 -- 2.7E-04 -- 4.0E-02 3.5E-03 9.E-02 6.4E-04 2.E-02
RM: 9, Station: 09R002 Lead 9.8E-02 mg/kg NL 1.1E-05 -- 2.0E-06 -- NL 2.5E-05 -- 4.6E-06 --
RM: 9, Station: 09R002 Manganese 1.5E+02 mg/kg -- 1.7E-02 -- 3.1E-03 -- 1.4E-01 3.9E-02 3.E-01 7.1E-03 5.E-02
RM: 9, Station: 09R002 Mercury 3.0E-02 mg/kg -- 3.3E-06 -- 6.1E-07 -- 1.0E-04 7.7E-06 8.E-02 1.4E-06 1.E-02
RM: 9, Station: 09R002 Nickel 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 2.0E-02 1.0E-04 5.E-03 1.9E-05 9.E-04
RM: 9, Station: 09R002 Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 9, Station: 09R002 Silver 3.5E-02 mg/kg -- 3.8E-06 -- 7.1E-07 -- 5.0E-03 9.0E-06 2.E-03 1.6E-06 3.E-04
RM: 9, Station: 09R002 Thallium 2.7E-03 mg/kg -- 3.0E-07 -- 5.5E-08 -- 6.6E-05 6.9E-07 1.E-02 1.3E-07 2.E-03
RM: 9, Station: 09R002 Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.8E-04 -- 3.0E-01 4.9E-03 2.E-02 9.0E-04 3.E-03
RM: 9, Station: 09R002 Butyltins
RM: 9, Station: 09R002 Butyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 9, Station: 09R002 Dibutyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 9, Station: 09R002 Tributyltin ion NA ug/kg -- NA NA NA NA 3.0E-04 NA NA NA NA
RM: 9, Station: 09R002 Polynuclear Aromatic Hydrocarbons
RM: 9, Station: 09R002 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 9, Station: 09R002 Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Anthracene ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 9, Station: 09R002 Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Benzo(a)pyrene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Fluorene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 9, Station: 09R002 Naphthalene ND ug/kg -- ND ND ND ND 2.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Total Carcinogenic PAHs -- ug/kg -- -- -- -- -- -- -- -- -- --
RM: 9, Station: 09R002 Phthalates 
RM: 9, Station: 09R002 Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 9, Station: 09R002 Semi-Volatile Organic Compounds
RM: 9, Station: 09R002 Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Hexachlorobenzene ND ug/kg 1.6E+00 ND ND ND ND 8.0E-04 ND ND ND ND
RM: 9, Station: 09R002 Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 9, Station: 09R002 Phenols
RM: 9, Station: 09R002 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 9, Station: 09R002 Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 9, Station: 09R002 Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 9, Station: 09R002 Polychlorinated Biphenyls
RM: 9, Station: 09R002 Total Aroclors 1.1E+02 ug/kg 2.0E+00 1.2E-05 2.E-05 2.2E-06 4.E-06 2.0E-05 2.8E-05 1.E+00 5.2E-06 3.E-01
RM: 9, Station: 09R002 Total PCB Congeners 8.3E+04 pg/g NA 9.1E-06 -- 1.7E-06 -- NA 2.1E-05 -- 3.9E-06 --
RM: 9, Station: 09R002 Total PCBs, Adjusted 7.9E+04 pg/g 2.0E+00 8.7E-06 2.E-05 1.6E-06 3.E-06 2.0E-05 2.0E-05 1.E+00 3.7E-06 2.E-01
RM: 9, Station: 09R002 Dioxin/Furans
RM: 9, Station: 09R002 Total Dioxin/Furan TEQ 7.5E-01 pg/g 1.3E+05 8.2E-11 1.E-05 1.5E-11 2.E-06 1.0E-09 1.9E-10 2.E-01 3.5E-11 4.E-02
RM: 9, Station: 09R002 Total PCB TEQ 9.1E-01 pg/g 1.3E+05 1.0E-10 1.E-05 1.8E-11 2.E-06 1.0E-09 2.3E-10 2.E-01 4.3E-11 4.E-02
RM: 9, Station: 09R002 Total TEQ -- pg/g -- -- 2.E-05 -- 4.E-06 -- -- 4.E-01 -- 8.E-02
RM: 9, Station: 09R002 Pesticides
RM: 9, Station: 09R002 Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 9, Station: 09R002 alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 9, Station: 09R002 Dieldrin ND ug/kg 1.6E+01 ND ND ND ND 5.0E-05 ND ND ND ND
RM: 9, Station: 09R002 Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 9, Station: 09R002 Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 9, Station: 09R002 Total DDD ND ug/kg 2.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 9, Station: 09R002 Total DDE 3.0E+00 ug/kg 3.4E-01 3.3E-07 1.E-07 6.1E-08 2.E-08 5.0E-04 7.7E-07 2.E-03 1.4E-07 3.E-04
RM: 9, Station: 09R002 Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 9, Station: 09R002 Total Chlordane ND ug/kg 3.5E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 9, Station: 09R002 Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 5.E-05 9.E-06
Body Without Shell RM: 10, Station: CR10W Metals

RM: 10, Station: CR10W Aluminum 7.2E+01 mg/kg -- 8.0E-03 -- 1.5E-03 -- 1.0E+00 1.9E-02 2.E-02 3.4E-03 3.E-03
RM: 10, Station: CR10W Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 10, Station: CR10W Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.7E-06 6.E-06 6.9E-07 1.E-06 3.0E-04 8.7E-06 3.E-02 1.6E-06 5.E-03
RM: 10, Station: CR10W Cadmium 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-03 2.8E-06 3.E-03 5.2E-07 5.E-04
RM: 10, Station: CR10W Chromium 2.0E-01 mg/kg -- 2.2E-05 -- 4.0E-06 -- 1.5E+00 5.1E-05 3.E-05 9.4E-06 6.E-06
RM: 10, Station: CR10W Copper 1.7E+01 mg/kg -- 1.9E-03 -- 3.5E-04 -- 4.0E-02 4.4E-03 1.E-01 8.2E-04 2.E-02
RM: 10, Station: CR10W Lead 1.5E-01 mg/kg NL 1.6E-05 -- 3.0E-06 -- NL 3.8E-05 -- 7.0E-06 --
RM: 10, Station: CR10W Manganese 9.9E+01 mg/kg -- 1.1E-02 -- 2.0E-03 -- 1.4E-01 2.5E-02 2.E-01 4.7E-03 3.E-02
RM: 10, Station: CR10W Mercury 3.3E-02 mg/kg -- 3.6E-06 -- 6.7E-07 -- 1.0E-04 8.5E-06 9.E-02 1.6E-06 2.E-02
RM: 10, Station: CR10W Nickel 3.1E-01 mg/kg -- 3.4E-05 -- 6.2E-06 -- 2.0E-02 7.8E-05 4.E-03 1.4E-05 7.E-04
RM: 10, Station: CR10W Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 10, Station: CR10W Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 10, Station: CR10W Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 10, Station: CR10W Zinc 2.0E+01 mg/kg -- 2.2E-03 -- 4.0E-04 -- 3.0E-01 5.1E-03 2.E-02 9.3E-04 3.E-03
RM: 10, Station: CR10W Butyltins
RM: 10, Station: CR10W Butyltin ion 2.1E-01 ug/kg -- 2.3E-08 -- 4.2E-09 -- 3.0E-04 5.4E-08 2.E-04 9.9E-09 3.E-05
RM: 10, Station: CR10W Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 10, Station: CR10W Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 10, Station: CR10W Polynuclear Aromatic Hydrocarbons
RM: 10, Station: CR10W 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 10, Station: CR10W Acenaphthene 3.5E-01 ug/kg -- 3.9E-08 -- 7.1E-09 -- 6.0E-02 9.0E-08 2.E-06 1.7E-08 3.E-07
RM: 10, Station: CR10W Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 10, Station: CR10W Anthracene 1.5E-01 ug/kg -- 1.7E-08 -- 3.0E-09 -- 3.0E-01 3.9E-08 1.E-07 7.1E-09 2.E-08
RM: 10, Station: CR10W Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 10, Station: CR10W Benzo(a)pyrene 2.5E-01 ug/kg 7.3E+00 2.8E-08 2.E-07 5.1E-09 4.E-08 -- 6.4E-08 -- 1.2E-08 --
RM: 10, Station: CR10W Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 10, Station: CR10W Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 10, Station: CR10W Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 10, Station: CR10W Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 10, Station: CR10W Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 10, Station: CR10W Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 10, Station: CR10W Fluorene 3.6E-01 ug/kg -- 4.0E-08 -- 7.3E-09 -- 4.0E-02 9.3E-08 2.E-06 1.7E-08 4.E-07
RM: 10, Station: CR10W Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 10, Station: CR10W Naphthalene 5.0E-01 ug/kg -- 5.5E-08 -- 1.0E-08 -- 2.0E-02 1.3E-07 6.E-06 2.4E-08 1.E-06
RM: 10, Station: CR10W Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 10, Station: CR10W Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 10, Station: CR10W Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 4.E-08 -- -- -- -- --
RM: 10, Station: CR10W Phthalates 
RM: 10, Station: CR10W Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 10, Station: CR10W Semi-Volatile Organic Compounds
RM: 10, Station: CR10W Dibenzofuran 1.9E-01 ug/kg -- 2.1E-08 -- 3.8E-09 -- 4.0E-02 4.9E-08 1.E-06 9.0E-09 2.E-07
RM: 10, Station: CR10W Hexachlorobenzene 3.6E-02 ug/kg 1.6E+00 3.9E-09 6.E-09 7.2E-10 1.E-09 8.0E-04 9.2E-09 1.E-05 1.7E-09 2.E-06
RM: 10, Station: CR10W Hexachlorobutadiene 1.9E-03 ug/kg 7.8E-02 2.1E-10 2.E-11 3.8E-11 3.E-12 1.0E-03 4.9E-10 5.E-07 8.9E-11 9.E-08
RM: 10, Station: CR10W Phenols
RM: 10, Station: CR10W 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 10, Station: CR10W Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 10, Station: CR10W Phenol 5.6E+01 ug/kg -- 6.2E-06 -- 1.1E-06 -- 3.0E-01 1.4E-05 5.E-05 2.6E-06 9.E-06
RM: 10, Station: CR10W Polychlorinated Biphenyls
RM: 10, Station: CR10W Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 10, Station: CR10W Total PCB Congeners 5.1E+04 pg/g NA 5.6E-06 -- 1.0E-06 -- NA 1.3E-05 -- 2.4E-06 --
RM: 10, Station: CR10W Total PCBs, Adjusted 4.2E+04 pg/g 2.0E+00 4.7E-06 9.E-06 8.6E-07 2.E-06 2.0E-05 1.1E-05 5.E-01 2.0E-06 1.E-01
RM: 10, Station: CR10W Dioxin/Furans
RM: 10, Station: CR10W Total Dioxin/Furan TEQ 2.3E-01 pg/g 1.3E+05 2.5E-11 3.E-06 4.7E-12 6.E-07 1.0E-09 5.9E-11 6.E-02 1.1E-11 1.E-02
RM: 10, Station: CR10W Total PCB TEQ 7.1E-01 pg/g 1.3E+05 7.8E-11 1.E-05 1.4E-11 2.E-06 1.0E-09 1.8E-10 2.E-01 3.3E-11 3.E-02
RM: 10, Station: CR10W Total TEQ -- pg/g -- -- 1.E-05 -- 2.E-06 -- -- 2.E-01 -- 4.E-02
RM: 10, Station: CR10W Pesticides
RM: 10, Station: CR10W Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 10, Station: CR10W alpha-Hexachlorocyclohexane 2.8E-03 ug/kg 6.3E+00 3.1E-10 2.E-09 5.7E-11 4.E-10 8.0E-03 7.3E-10 9.E-08 1.3E-10 2.E-08
RM: 10, Station: CR10W Dieldrin 1.5E-02 ug/kg 1.6E+01 1.7E-09 3.E-08 3.1E-10 5.E-09 5.0E-05 3.9E-09 8.E-05 7.2E-10 1.E-05
RM: 10, Station: CR10W Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 10, Station: CR10W Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 10, Station: CR10W Total DDD 6.5E-02 ug/kg 2.4E-01 7.1E-09 2.E-09 1.3E-09 3.E-10 5.0E-04 1.7E-08 3.E-05 3.0E-09 6.E-06
RM: 10, Station: CR10W Total DDE 1.1E+00 ug/kg 3.4E-01 1.2E-07 4.E-08 2.1E-08 7.E-09 5.0E-04 2.7E-07 5.E-04 5.0E-08 1.E-04
RM: 10, Station: CR10W Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 10, Station: CR10W Total Chlordane 1.7E-01 ug/kg 3.5E-01 1.9E-08 6.E-09 3.4E-09 1.E-09 5.0E-04 4.3E-08 9.E-05 7.9E-09 2.E-05
RM: 10, Station: CR10W Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 3.E-05 5.E-06
Body Without Shell RM: 11, Station: CR11E Metals

RM: 11, Station: CR11E Aluminum 4.1E+01 mg/kg -- 4.5E-03 -- 8.2E-04 -- 1.0E+00 1.0E-02 1.E-02 1.9E-03 2.E-03
RM: 11, Station: CR11E Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 11, Station: CR11E Arsenic, inorganic 2.4E-02 mg/kg 1.5E+00 2.6E-06 4.E-06 4.7E-07 7.E-07 3.0E-04 6.0E-06 2.E-02 1.1E-06 4.E-03
RM: 11, Station: CR11E Cadmium 2.2E-02 mg/kg -- 2.4E-06 -- 4.4E-07 -- 1.0E-03 5.7E-06 6.E-03 1.0E-06 1.E-03
RM: 11, Station: CR11E Chromium 1.5E-01 mg/kg -- 1.7E-05 -- 3.0E-06 -- 1.5E+00 3.9E-05 3.E-05 7.1E-06 5.E-06
RM: 11, Station: CR11E Copper 2.0E+01 mg/kg -- 2.2E-03 -- 4.1E-04 -- 4.0E-02 5.2E-03 1.E-01 9.5E-04 2.E-02
RM: 11, Station: CR11E Lead 1.4E-01 mg/kg NL 1.5E-05 -- 2.7E-06 -- NL 3.5E-05 -- 6.4E-06 --
RM: 11, Station: CR11E Manganese 3.9E+01 mg/kg -- 4.2E-03 -- 7.8E-04 -- 1.4E-01 9.9E-03 7.E-02 1.8E-03 1.E-02
RM: 11, Station: CR11E Mercury 2.4E-02 mg/kg -- 2.6E-06 -- 4.8E-07 -- 1.0E-04 6.1E-06 6.E-02 1.1E-06 1.E-02
RM: 11, Station: CR11E Nickel 2.4E-01 mg/kg -- 2.6E-05 -- 4.8E-06 -- 2.0E-02 6.1E-05 3.E-03 1.1E-05 6.E-04
RM: 11, Station: CR11E Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 11, Station: CR11E Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 11, Station: CR11E Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 11, Station: CR11E Zinc 2.0E+01 mg/kg -- 2.2E-03 -- 4.0E-04 -- 3.0E-01 5.1E-03 2.E-02 9.4E-04 3.E-03
RM: 11, Station: CR11E Butyltins
RM: 11, Station: CR11E Butyltin ion 2.2E-01 ug/kg -- 2.4E-08 -- 4.4E-09 -- 3.0E-04 5.7E-08 2.E-04 1.0E-08 3.E-05
RM: 11, Station: CR11E Dibutyltin ion 3.5E-01 ug/kg -- 3.9E-08 -- 7.1E-09 -- 3.0E-04 9.0E-08 3.E-04 1.7E-08 6.E-05
RM: 11, Station: CR11E Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 11, Station: CR11E Polynuclear Aromatic Hydrocarbons
RM: 11, Station: CR11E 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 11, Station: CR11E Acenaphthene 1.5E-01 ug/kg -- 1.7E-08 -- 3.0E-09 -- 6.0E-02 3.9E-08 6.E-07 7.1E-09 1.E-07
RM: 11, Station: CR11E Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 11, Station: CR11E Anthracene 1.1E-01 ug/kg -- 1.2E-08 -- 2.2E-09 -- 3.0E-01 2.8E-08 9.E-08 5.2E-09 2.E-08
RM: 11, Station: CR11E Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 11, Station: CR11E Benzo(a)pyrene 2.2E-01 ug/kg 7.3E+00 2.4E-08 2.E-07 4.4E-09 3.E-08 -- 5.7E-08 -- 1.0E-08 --
RM: 11, Station: CR11E Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 11, Station: CR11E Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 11, Station: CR11E Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 11, Station: CR11E Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 11, Station: CR11E Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 11, Station: CR11E Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 11, Station: CR11E Fluorene 2.3E-01 ug/kg -- 2.5E-08 -- 4.6E-09 -- 4.0E-02 5.9E-08 1.E-06 1.1E-08 3.E-07
RM: 11, Station: CR11E Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 11, Station: CR11E Naphthalene 4.7E-01 ug/kg -- 5.2E-08 -- 9.5E-09 -- 2.0E-02 1.2E-07 6.E-06 2.2E-08 1.E-06
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 11, Station: CR11E Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 11, Station: CR11E Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 11, Station: CR11E Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 3.E-08 -- -- -- -- --
RM: 11, Station: CR11E Phthalates 
RM: 11, Station: CR11E Butylbenzyl phthalate 7.1E+01 ug/kg 1.9E-03 7.8E-06 1.E-08 1.4E-06 3.E-09 2.0E-01 1.8E-05 9.E-05 3.3E-06 2.E-05
RM: 11, Station: CR11E Semi-Volatile Organic Compounds
RM: 11, Station: CR11E Dibenzofuran 2.2E-01 ug/kg -- 2.4E-08 -- 4.4E-09 -- 4.0E-02 5.7E-08 1.E-06 1.0E-08 3.E-07
RM: 11, Station: CR11E Hexachlorobenzene 5.7E-02 ug/kg 1.6E+00 6.2E-09 1.E-08 1.1E-09 2.E-09 8.0E-04 1.5E-08 2.E-05 2.7E-09 3.E-06
RM: 11, Station: CR11E Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 11, Station: CR11E Phenols
RM: 11, Station: CR11E 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 11, Station: CR11E Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 11, Station: CR11E Phenol 4.7E+01 ug/kg -- 5.2E-06 -- 9.5E-07 -- 3.0E-01 1.2E-05 4.E-05 2.2E-06 7.E-06
RM: 11, Station: CR11E Polychlorinated Biphenyls
RM: 11, Station: CR11E Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 11, Station: CR11E Total PCB Congeners 1.2E+06 pg/g NA 1.3E-04 -- 2.4E-05 -- NA 3.1E-04 -- 5.6E-05 --
RM: 11, Station: CR11E Total PCBs, Adjusted 1.1E+06 pg/g 2.0E+00 1.3E-04 3.E-04 2.3E-05 5.E-05 2.0E-05 2.9E-04 1.E+01 5.4E-05 3.E+00
RM: 11, Station: CR11E Dioxin/Furans
RM: 11, Station: CR11E Total Dioxin/Furan TEQ 6.1E-01 pg/g 1.3E+05 6.7E-11 9.E-06 1.2E-11 2.E-06 1.0E-09 1.6E-10 2.E-01 2.9E-11 3.E-02
RM: 11, Station: CR11E Total PCB TEQ 5.1E+00 pg/g 1.3E+05 5.6E-10 7.E-05 1.0E-10 1.E-05 1.0E-09 1.3E-09 1.E+00 2.4E-10 2.E-01
RM: 11, Station: CR11E Total TEQ -- pg/g -- -- 8.E-05 -- 1.E-05 -- -- 1.E+00 -- 3.E-01
RM: 11, Station: CR11E Pesticides
RM: 11, Station: CR11E Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 11, Station: CR11E alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 11, Station: CR11E Dieldrin 9.4E-03 ug/kg 1.6E+01 1.0E-09 2.E-08 1.9E-10 3.E-09 5.0E-05 2.4E-09 5.E-05 4.4E-10 9.E-06
RM: 11, Station: CR11E Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 11, Station: CR11E Heptachlor epoxide 5.9E-04 ug/kg 9.1E+00 6.5E-11 6.E-10 1.2E-11 1.E-10 1.3E-05 1.5E-10 1.E-05 2.8E-11 2.E-06
RM: 11, Station: CR11E Total DDD 3.7E-02 ug/kg 2.4E-01 4.0E-09 1.E-09 7.4E-10 2.E-10 5.0E-04 9.4E-09 2.E-05 1.7E-09 3.E-06
RM: 11, Station: CR11E Total DDE 1.8E+00 ug/kg 3.4E-01 2.0E-07 7.E-08 3.7E-08 1.E-08 5.0E-04 4.7E-07 9.E-04 8.6E-08 2.E-04
RM: 11, Station: CR11E Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 11, Station: CR11E Total Chlordane 3.4E-01 ug/kg 3.5E-01 3.7E-08 1.E-08 6.8E-09 2.E-09 5.0E-04 8.6E-08 2.E-04 1.6E-08 3.E-05
RM: 11, Station: CR11E Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 3.E-04 6.E-05
Body Without Shell RM: 12, Station: CR12W Metals

RM: 12, Station: CR12W Aluminum 5.6E+01 mg/kg -- 6.1E-03 -- 1.1E-03 -- 1.0E+00 1.4E-02 1.E-02 2.6E-03 3.E-03
RM: 12, Station: CR12W Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 12, Station: CR12W Arsenic, inorganic 2.9E-02 mg/kg 1.5E+00 3.2E-06 5.E-06 5.9E-07 9.E-07 3.0E-04 7.5E-06 2.E-02 1.4E-06 5.E-03
RM: 12, Station: CR12W Cadmium 1.1E-02 mg/kg -- 1.2E-06 -- 2.2E-07 -- 1.0E-03 2.8E-06 3.E-03 5.2E-07 5.E-04
RM: 12, Station: CR12W Chromium 4.0E-01 mg/kg -- 4.4E-05 -- 8.1E-06 -- 1.5E+00 1.0E-04 7.E-05 1.9E-05 1.E-05
RM: 12, Station: CR12W Copper 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 4.0E-02 4.4E-03 1.E-01 8.0E-04 2.E-02
RM: 12, Station: CR12W Lead 1.4E-01 mg/kg NL 1.5E-05 -- 2.7E-06 -- NL 3.5E-05 -- 6.4E-06 --
RM: 12, Station: CR12W Manganese 8.2E+01 mg/kg -- 9.1E-03 -- 1.7E-03 -- 1.4E-01 2.1E-02 2.E-01 3.9E-03 3.E-02
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 12, Station: CR12W Mercury 2.7E-02 mg/kg -- 3.0E-06 -- 5.4E-07 -- 1.0E-04 6.9E-06 7.E-02 1.3E-06 1.E-02
RM: 12, Station: CR12W Nickel 3.2E-01 mg/kg -- 3.5E-05 -- 6.4E-06 -- 2.0E-02 8.2E-05 4.E-03 1.5E-05 7.E-04
RM: 12, Station: CR12W Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 12, Station: CR12W Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 12, Station: CR12W Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 12, Station: CR12W Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.8E-04 -- 3.0E-01 4.9E-03 2.E-02 8.9E-04 3.E-03
RM: 12, Station: CR12W Butyltins
RM: 12, Station: CR12W Butyltin ion 2.0E-01 ug/kg -- 2.2E-08 -- 4.0E-09 -- 3.0E-04 5.1E-08 2.E-04 9.4E-09 3.E-05
RM: 12, Station: CR12W Dibutyltin ion 8.5E-02 ug/kg -- 9.4E-09 -- 1.7E-09 -- 3.0E-04 2.2E-08 7.E-05 4.0E-09 1.E-05
RM: 12, Station: CR12W Tributyltin ion 1.8E-01 ug/kg -- 1.9E-08 -- 3.5E-09 -- 3.0E-04 4.5E-08 2.E-04 8.3E-09 3.E-05
RM: 12, Station: CR12W Polynuclear Aromatic Hydrocarbons
RM: 12, Station: CR12W 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 12, Station: CR12W Acenaphthene 5.5E-02 ug/kg -- 6.1E-09 -- 1.1E-09 -- 6.0E-02 1.4E-08 2.E-07 2.6E-09 4.E-08
RM: 12, Station: CR12W Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 12, Station: CR12W Anthracene 1.2E-01 ug/kg -- 1.3E-08 -- 2.4E-09 -- 3.0E-01 3.1E-08 1.E-07 5.7E-09 2.E-08
RM: 12, Station: CR12W Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12W Benzo(a)pyrene 3.0E-01 ug/kg 7.3E+00 3.3E-08 2.E-07 6.1E-09 4.E-08 -- 7.7E-08 -- 1.4E-08 --
RM: 12, Station: CR12W Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12W Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12W Benzo(k)fluoranthene ND ug/kg 7.3E-02 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12W Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12W Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12W Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 12, Station: CR12W Fluorene 1.6E-01 ug/kg -- 1.8E-08 -- 3.2E-09 -- 4.0E-02 4.1E-08 1.E-06 7.5E-09 2.E-07
RM: 12, Station: CR12W Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12W Naphthalene 5.2E-01 ug/kg -- 5.7E-08 -- 1.1E-08 -- 2.0E-02 1.3E-07 7.E-06 2.5E-08 1.E-06
RM: 12, Station: CR12W Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12W Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12W Total Carcinogenic PAHs -- ug/kg -- -- 2.E-07 -- 4.E-08 -- -- -- -- --
RM: 12, Station: CR12W Phthalates 
RM: 12, Station: CR12W Butylbenzyl phthalate ND ug/kg 1.9E-03 ND ND ND ND 2.0E-01 ND ND ND ND
RM: 12, Station: CR12W Semi-Volatile Organic Compounds
RM: 12, Station: CR12W Dibenzofuran 6.5E-02 ug/kg -- 7.2E-09 -- 1.3E-09 -- 4.0E-02 1.7E-08 4.E-07 3.1E-09 8.E-08
RM: 12, Station: CR12W Hexachlorobenzene 8.5E-02 ug/kg 1.6E+00 9.3E-09 1.E-08 1.7E-09 3.E-09 8.0E-04 2.2E-08 3.E-05 4.0E-09 5.E-06
RM: 12, Station: CR12W Hexachlorobutadiene 6.5E-04 ug/kg 7.8E-02 7.2E-11 6.E-12 1.3E-11 1.E-12 1.0E-03 1.7E-10 2.E-07 3.1E-11 3.E-08
RM: 12, Station: CR12W Phenols
RM: 12, Station: CR12W 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 12, Station: CR12W Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12W Phenol ND ug/kg -- ND ND ND ND 3.0E-01 ND ND ND ND
RM: 12, Station: CR12W Polychlorinated Biphenyls
RM: 12, Station: CR12W Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 12, Station: CR12W Total PCB Congeners 1.9E+04 pg/g NA 2.1E-06 -- 3.9E-07 -- NA 5.0E-06 -- 9.1E-07 --
RM: 12, Station: CR12W Total PCBs, Adjusted 1.8E+04 pg/g 2.0E+00 1.9E-06 4.E-06 3.6E-07 7.E-07 2.0E-05 4.5E-06 2.E-01 8.3E-07 4.E-02
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 12, Station: CR12W Dioxin/Furans
RM: 12, Station: CR12W Total Dioxin/Furan TEQ 4.9E-01 pg/g 1.3E+05 5.3E-11 7.E-06 9.8E-12 1.E-06 1.0E-09 1.2E-10 1.E-01 2.3E-11 2.E-02
RM: 12, Station: CR12W Total PCB TEQ 5.1E-01 pg/g 1.3E+05 5.6E-11 7.E-06 1.0E-11 1.E-06 1.0E-09 1.3E-10 1.E-01 2.4E-11 2.E-02
RM: 12, Station: CR12W Total TEQ -- pg/g -- -- 1.E-05 -- 3.E-06 -- -- 3.E-01 -- 5.E-02
RM: 12, Station: CR12W Pesticides
RM: 12, Station: CR12W Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 12, Station: CR12W alpha-Hexachlorocyclohexane 8.0E-02 ug/kg 6.3E+00 8.8E-09 6.E-08 1.6E-09 1.E-08 8.0E-03 2.0E-08 3.E-06 3.7E-09 5.E-07
RM: 12, Station: CR12W Dieldrin 1.1E-02 ug/kg 1.6E+01 1.2E-09 2.E-08 2.1E-10 3.E-09 5.0E-05 2.7E-09 5.E-05 5.0E-10 1.E-05
RM: 12, Station: CR12W Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 12, Station: CR12W Heptachlor epoxide 2.9E-04 ug/kg 9.1E+00 3.2E-11 3.E-10 5.8E-12 5.E-11 1.3E-05 7.4E-11 6.E-06 1.4E-11 1.E-06
RM: 12, Station: CR12W Total DDD 5.5E-02 ug/kg 2.4E-01 6.1E-09 1.E-09 1.1E-09 3.E-10 5.0E-04 1.4E-08 3.E-05 2.6E-09 5.E-06
RM: 12, Station: CR12W Total DDE 2.4E+00 ug/kg 3.4E-01 2.7E-07 9.E-08 4.9E-08 2.E-08 5.0E-04 6.2E-07 1.E-03 1.1E-07 2.E-04
RM: 12, Station: CR12W Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 12, Station: CR12W Total Chlordane 4.0E-01 ug/kg 3.5E-01 4.4E-08 2.E-08 8.0E-09 3.E-09 5.0E-04 1.0E-07 2.E-04 1.9E-08 4.E-05
RM: 12, Station: CR12W Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 2.E-05 4.E-06
Body Without Shell RM: 12, Station: CR12E Metals

RM: 12, Station: CR12E Aluminum 6.9E+01 mg/kg -- 7.6E-03 -- 1.4E-03 -- 1.0E+00 1.8E-02 2.E-02 3.2E-03 3.E-03
RM: 12, Station: CR12E Antimony ND mg/kg -- ND ND ND ND 4.0E-04 ND ND ND ND
RM: 12, Station: CR12E Arsenic, inorganic 2.9E-02 mg/kg 1.5E+00 3.2E-06 5.E-06 5.9E-07 9.E-07 3.0E-04 7.5E-06 2.E-02 1.4E-06 5.E-03
RM: 12, Station: CR12E Cadmium 1.0E-02 mg/kg -- 1.1E-06 -- 2.0E-07 -- 1.0E-03 2.6E-06 3.E-03 4.7E-07 5.E-04
RM: 12, Station: CR12E Chromium 3.0E-01 mg/kg -- 3.3E-05 -- 6.1E-06 -- 1.5E+00 7.7E-05 5.E-05 1.4E-05 9.E-06
RM: 12, Station: CR12E Copper 1.8E+01 mg/kg -- 2.0E-03 -- 3.6E-04 -- 4.0E-02 4.6E-03 1.E-01 8.5E-04 2.E-02
RM: 12, Station: CR12E Lead 7.9E-02 mg/kg NL 8.7E-06 -- 1.6E-06 -- NL 2.0E-05 -- 3.7E-06 --
RM: 12, Station: CR12E Manganese 6.9E+01 mg/kg -- 7.6E-03 -- 1.4E-03 -- 1.4E-01 1.8E-02 1.E-01 3.2E-03 2.E-02
RM: 12, Station: CR12E Mercury 2.7E-02 mg/kg -- 3.0E-06 -- 5.4E-07 -- 1.0E-04 6.9E-06 7.E-02 1.3E-06 1.E-02
RM: 12, Station: CR12E Nickel 2.7E-01 mg/kg -- 3.0E-05 -- 5.5E-06 -- 2.0E-02 7.0E-05 3.E-03 1.3E-05 6.E-04
RM: 12, Station: CR12E Selenium ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 12, Station: CR12E Silver ND mg/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 12, Station: CR12E Thallium ND mg/kg -- ND ND ND ND 6.6E-05 ND ND ND ND
RM: 12, Station: CR12E Zinc 1.9E+01 mg/kg -- 2.1E-03 -- 3.9E-04 -- 3.0E-01 5.0E-03 2.E-02 9.1E-04 3.E-03
RM: 12, Station: CR12E Butyltins
RM: 12, Station: CR12E Butyltin ion 5.5E-01 ug/kg -- 6.1E-08 -- 1.1E-08 -- 3.0E-04 1.4E-07 5.E-04 2.6E-08 9.E-05
RM: 12, Station: CR12E Dibutyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 12, Station: CR12E Tributyltin ion ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 12, Station: CR12E Polynuclear Aromatic Hydrocarbons
RM: 12, Station: CR12E 2-Methylnaphthalene ND ug/kg -- ND ND ND ND 4.0E-03 ND ND ND ND
RM: 12, Station: CR12E Acenaphthene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 12, Station: CR12E Acenaphthylene ND ug/kg -- ND ND ND ND 6.0E-02 ND ND ND ND
RM: 12, Station: CR12E Anthracene 1.7E-01 ug/kg -- 1.9E-08 -- 3.4E-09 -- 3.0E-01 4.4E-08 1.E-07 8.0E-09 3.E-08
RM: 12, Station: CR12E Benzo(a)anthracene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12E Benzo(a)pyrene 1.4E-01 ug/kg 7.3E+00 1.5E-08 1.E-07 2.8E-09 2.E-08 -- 3.6E-08 -- 6.6E-09 --
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

RM: 12, Station: CR12E Benzo(b)fluoranthene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12E Benzo(g,h,i)perylene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12E Benzo(k)fluoranthene 2.8E-02 ug/kg 7.3E-02 3.1E-09 2.E-10 5.7E-10 4.E-11 -- 7.2E-09 -- 1.3E-09 --
RM: 12, Station: CR12E Chrysene ND ug/kg 7.3E-03 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12E Dibenzo(a,h)anthracene ND ug/kg 7.3E+00 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12E Fluoranthene ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 12, Station: CR12E Fluorene 1.9E-01 ug/kg -- 2.1E-08 -- 3.8E-09 -- 4.0E-02 4.9E-08 1.E-06 9.0E-09 2.E-07
RM: 12, Station: CR12E Indeno(1,2,3-cd)pyrene ND ug/kg 7.3E-01 ND ND ND ND -- ND ND ND ND
RM: 12, Station: CR12E Naphthalene 5.4E-01 ug/kg -- 6.0E-08 -- 1.1E-08 -- 2.0E-02 1.4E-07 7.E-06 2.5E-08 1.E-06
RM: 12, Station: CR12E Phenanthrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12E Pyrene ND ug/kg -- ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12E Total Carcinogenic PAHs -- ug/kg -- -- 1.E-07 -- 2.E-08 -- -- -- -- --
RM: 12, Station: CR12E Phthalates 
RM: 12, Station: CR12E Butylbenzyl phthalate 3.7E+00 ug/kg 1.9E-03 4.0E-07 8.E-10 7.4E-08 1.E-10 2.0E-01 9.4E-07 5.E-06 1.7E-07 9.E-07
RM: 12, Station: CR12E Semi-Volatile Organic Compounds
RM: 12, Station: CR12E Dibenzofuran ND ug/kg -- ND ND ND ND 4.0E-02 ND ND ND ND
RM: 12, Station: CR12E Hexachlorobenzene 9.1E-02 ug/kg 1.6E+00 1.0E-08 2.E-08 1.8E-09 3.E-09 8.0E-04 2.3E-08 3.E-05 4.3E-09 5.E-06
RM: 12, Station: CR12E Hexachlorobutadiene ND ug/kg 7.8E-02 ND ND ND ND 1.0E-03 ND ND ND ND
RM: 12, Station: CR12E Phenols
RM: 12, Station: CR12E 4-Methylphenol ND ug/kg -- ND ND ND ND 5.0E-03 ND ND ND ND
RM: 12, Station: CR12E Pentachlorophenol ND ug/kg 1.2E-01 ND ND ND ND 3.0E-02 ND ND ND ND
RM: 12, Station: CR12E Phenol 2.3E+01 ug/kg -- 2.5E-06 -- 4.5E-07 -- 3.0E-01 5.8E-06 2.E-05 1.1E-06 4.E-06
RM: 12, Station: CR12E Polychlorinated Biphenyls
RM: 12, Station: CR12E Total Aroclors NA ug/kg 2.0E+00 NA NA NA NA 2.0E-05 NA NA NA NA
RM: 12, Station: CR12E Total PCB Congeners 7.4E+03 pg/g NA 8.2E-07 -- 1.5E-07 -- NA 1.9E-06 -- 3.5E-07 --
RM: 12, Station: CR12E Total PCBs, Adjusted 6.5E+03 pg/g 2.0E+00 7.1E-07 1.E-06 1.3E-07 3.E-07 2.0E-05 1.7E-06 8.E-02 3.1E-07 2.E-02
RM: 12, Station: CR12E Dioxin/Furans
RM: 12, Station: CR12E Total Dioxin/Furan TEQ 2.9E-01 pg/g 1.3E+05 3.2E-11 4.E-06 5.8E-12 8.E-07 1.0E-09 7.4E-11 7.E-02 1.4E-11 1.E-02
RM: 12, Station: CR12E Total PCB TEQ 2.0E-01 pg/g 1.3E+05 2.2E-11 3.E-06 4.1E-12 5.E-07 1.0E-09 5.2E-11 5.E-02 9.5E-12 1.E-02
RM: 12, Station: CR12E Total TEQ -- pg/g -- -- 7.E-06 -- 1.E-06 -- -- 1.E-01 -- 2.E-02
RM: 12, Station: CR12E Pesticides
RM: 12, Station: CR12E Aldrin ND ug/kg 1.7E+01 ND ND ND ND 3.0E-05 ND ND ND ND
RM: 12, Station: CR12E alpha-Hexachlorocyclohexane ND ug/kg 6.3E+00 ND ND ND ND 8.0E-03 ND ND ND ND
RM: 12, Station: CR12E Dieldrin 1.6E-02 ug/kg 1.6E+01 1.8E-09 3.E-08 3.3E-10 5.E-09 5.0E-05 4.2E-09 8.E-05 7.7E-10 2.E-05
RM: 12, Station: CR12E Endrin ND ug/kg -- ND ND ND ND 3.0E-04 ND ND ND ND
RM: 12, Station: CR12E Heptachlor epoxide ND ug/kg 9.1E+00 ND ND ND ND 1.3E-05 ND ND ND ND
RM: 12, Station: CR12E Total DDD 6.3E-02 ug/kg 2.4E-01 6.9E-09 2.E-09 1.3E-09 3.E-10 5.0E-04 1.6E-08 3.E-05 3.0E-09 6.E-06
RM: 12, Station: CR12E Total DDE 1.7E+00 ug/kg 3.4E-01 1.9E-07 6.E-08 3.4E-08 1.E-08 5.0E-04 4.3E-07 9.E-04 7.9E-08 2.E-04
RM: 12, Station: CR12E Total DDT ND ug/kg 3.4E-01 ND ND ND ND 5.0E-04 ND ND ND ND
RM: 12, Station: CR12E Total Chlordane 2.4E-01 ug/kg 3.5E-01 2.6E-08 9.E-09 4.8E-09 2.E-09 5.0E-04 6.1E-08 1.E-04 1.1E-08 2.E-05
RM: 12, Station: CR12E Total Endosulfan ND ug/kg -- ND ND ND ND 6.0E-03 ND ND ND ND

Exposure Point Total 1.E-05 2.E-06
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Body Without Shell Study Area Wide Metals
Study Area Wide Aluminum 9.4E+01 mg/kg -- 1.0E-02 -- 1.9E-03 -- 1.0E+00 2.4E-02 2.E-02 4.4E-03 4.E-03
Study Area Wide Antimony 6.9E-03 mg/kg -- 7.6E-07 -- 1.4E-07 -- 4.0E-04 1.8E-06 4.E-03 3.3E-07 8.E-04
Study Area Wide Arsenic, inorganic 3.4E-02 mg/kg 1.5E+00 3.8E-06 6.E-06 6.9E-07 1.E-06 3.0E-04 8.8E-06 3.E-02 1.6E-06 5.E-03
Study Area Wide Cadmium 1.8E-02 mg/kg -- 1.9E-06 -- 3.5E-07 -- 1.0E-03 4.5E-06 5.E-03 8.3E-07 8.E-04
Study Area Wide Chromium 4.3E-01 mg/kg -- 4.8E-05 -- 8.8E-06 -- 1.5E+00 1.1E-04 7.E-05 2.0E-05 1.E-05
Study Area Wide Copper 1.5E+01 mg/kg -- 1.6E-03 -- 3.0E-04 -- 4.0E-02 3.8E-03 9.E-02 6.9E-04 2.E-02
Study Area Wide Lead 1.5E-01 mg/kg NL 1.6E-05 -- 3.0E-06 -- NL 3.8E-05 -- 6.9E-06 --
Study Area Wide Manganese 1.3E+02 mg/kg -- 1.4E-02 -- 2.7E-03 -- 1.4E-01 3.4E-02 2.E-01 6.2E-03 4.E-02
Study Area Wide Mercury 2.9E-02 mg/kg -- 3.2E-06 -- 5.8E-07 -- 1.0E-04 7.4E-06 7.E-02 1.4E-06 1.E-02
Study Area Wide Nickel 3.7E-01 mg/kg -- 4.1E-05 -- 7.5E-06 -- 2.0E-02 9.5E-05 5.E-03 1.8E-05 9.E-04
Study Area Wide Selenium 1.4E-01 mg/kg -- 1.6E-05 -- 2.9E-06 -- 5.0E-03 3.7E-05 7.E-03 6.8E-06 1.E-03
Study Area Wide Silver 2.7E-02 mg/kg -- 3.0E-06 -- 5.5E-07 -- 5.0E-03 7.0E-06 1.E-03 1.3E-06 3.E-04
Study Area Wide Thallium 3.0E-03 mg/kg -- 3.3E-07 -- 6.0E-08 -- 6.6E-05 7.6E-07 1.E-02 1.4E-07 2.E-03
Study Area Wide Zinc 1.7E+01 mg/kg -- 1.9E-03 -- 3.4E-04 -- 3.0E-01 4.4E-03 1.E-02 8.0E-04 3.E-03
Study Area Wide Butyltins
Study Area Wide Butyltin ion 1.1E+00 ug/kg -- 1.2E-07 -- 2.3E-08 -- 3.0E-04 2.9E-07 1.E-03 5.3E-08 2.E-04
Study Area Wide Dibutyltin ion 6.6E+01 ug/kg -- 7.3E-06 -- 1.3E-06 -- 3.0E-04 1.7E-05 6.E-02 3.1E-06 1.E-02
Study Area Wide Tributyltin ion 7.8E-01 ug/kg -- 8.6E-08 -- 1.6E-08 -- 3.0E-04 2.0E-07 7.E-04 3.7E-08 1.E-04
Study Area Wide Polynuclear Aromatic Hydrocarbons
Study Area Wide 2-Methylnaphthalene 4.5E-01 ug/kg -- 4.9E-08 -- 9.0E-09 -- 4.0E-03 1.1E-07 3.E-05 2.1E-08 5.E-06
Study Area Wide Acenaphthene 1.2E+00 ug/kg -- 1.3E-07 -- 2.4E-08 -- 6.0E-02 3.1E-07 5.E-06 5.7E-08 9.E-07
Study Area Wide Acenaphthylene 2.8E-01 ug/kg -- 3.1E-08 -- 5.7E-09 -- 6.0E-02 7.2E-08 1.E-06 1.3E-08 2.E-07
Study Area Wide Anthracene 7.5E-01 ug/kg -- 8.3E-08 -- 1.5E-08 -- 3.0E-01 1.9E-07 6.E-07 3.6E-08 1.E-07
Study Area Wide Benzo(a)anthracene 1.6E+01 ug/kg 7.3E-01 1.8E-06 1.E-06 3.2E-07 2.E-07 -- 4.1E-06 -- 7.5E-07 --
Study Area Wide Benzo(a)pyrene 1.8E+00 ug/kg 7.3E+00 1.9E-07 1.E-06 3.6E-08 3.E-07 -- 4.5E-07 -- 8.3E-08 --
Study Area Wide Benzo(b)fluoranthene 1.2E+00 ug/kg 7.3E-01 1.4E-07 1.E-07 2.5E-08 2.E-08 -- 3.2E-07 -- 5.8E-08 --
Study Area Wide Benzo(g,h,i)perylene 1.3E+00 ug/kg -- 1.4E-07 -- 2.5E-08 -- 3.0E-02 3.2E-07 1.E-05 5.9E-08 2.E-06
Study Area Wide Benzo(k)fluoranthene 1.1E+00 ug/kg 7.3E-02 1.2E-07 9.E-09 2.2E-08 2.E-09 -- 2.8E-07 -- 5.2E-08 --
Study Area Wide Chrysene 1.6E+01 ug/kg 7.3E-03 1.8E-06 1.E-08 3.3E-07 2.E-09 -- 4.2E-06 -- 7.7E-07 --
Study Area Wide Dibenzo(a,h)anthracene 1.7E-01 ug/kg 7.3E+00 1.8E-08 1.E-07 3.3E-09 2.E-08 -- 4.3E-08 -- 7.8E-09 --
Study Area Wide Fluoranthene 2.9E+01 ug/kg -- 3.2E-06 -- 5.9E-07 -- 4.0E-02 7.5E-06 2.E-04 1.4E-06 3.E-05
Study Area Wide Fluorene 6.8E-01 ug/kg -- 7.5E-08 -- 1.4E-08 -- 4.0E-02 1.8E-07 4.E-06 3.2E-08 8.E-07
Study Area Wide Indeno(1,2,3-cd)pyrene 1.2E+00 ug/kg 7.3E-01 1.3E-07 9.E-08 2.4E-08 2.E-08 -- 3.0E-07 -- 5.5E-08 --
Study Area Wide Naphthalene 1.0E+00 ug/kg -- 1.1E-07 -- 2.1E-08 -- 2.0E-02 2.6E-07 1.E-05 4.8E-08 2.E-06
Study Area Wide Phenanthrene 1.8E+01 ug/kg -- 2.0E-06 -- 3.7E-07 -- 3.0E-02 4.7E-06 2.E-04 8.6E-07 3.E-05
Study Area Wide Pyrene 2.1E+01 ug/kg -- 2.3E-06 -- 4.2E-07 -- 3.0E-02 5.3E-06 2.E-04 9.7E-07 3.E-05
Study Area Wide Total Carcinogenic PAHs -- ug/kg -- -- 3.E-06 -- 6.E-07 -- -- -- -- --
Study Area Wide Phthalates 
Study Area Wide Butylbenzyl phthalate 1.9E+01 ug/kg 1.9E-03 2.1E-06 4.E-09 3.9E-07 7.E-10 2.0E-01 5.0E-06 2.E-05 9.1E-07 5.E-06
Study Area Wide Semi-Volatile Organic Compounds
Study Area Wide Dibenzofuran 2.7E-01 ug/kg -- 3.0E-08 -- 5.5E-09 -- 4.0E-02 7.0E-08 2.E-06 1.3E-08 3.E-07
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TABLE 5-177
Calculation of Cancer Risks and Noncancer Hazard Quotients - Adult, Crayfish Consumption
Mean Exposure

Scenario Timeframe:  Current/Future Medium: Tissue  
Receptor Population: Fisher Exposure Medium:  Crayfish Tissue (whole body, without shell)
Population Age:  Adult Exposure Route:  Ingestion

Chemical of
Potential Concerna Value Units LADI

(mg/kg-day) Cancer Risk LADI
(mg/kg-day) Cancer Risk CDI

mg/kg-day
Noncancer

Hazard Quotient
CDI

mg/kg-day
Noncancer

Hazard Quotient

Tissue Type Exposure Point

Noncancer Hazard Quotient CalculationsbCancer Risk Calculationsb

Ingestion Rate: 3.3 g/dayIngestion Rate: 18 g/day
Oral RfD

mg/kg-day

EPC Ingestion Rate: 18 g/dayIngestion Rate: 3.3 g/dayOral Cancer 
Slope Factor
(mg/kg-day)-1

Study Area Wide Hexachlorobenzene 5.0E-02 ug/kg 1.6E+00 5.5E-09 9.E-09 1.0E-09 2.E-09 8.0E-04 1.3E-08 2.E-05 2.4E-09 3.E-06
Study Area Wide Hexachlorobutadiene 1.9E-03 ug/kg 7.8E-02 2.1E-10 2.E-11 3.8E-11 3.E-12 1.0E-03 4.9E-10 5.E-07 8.9E-11 9.E-08
Study Area Wide Phenols
Study Area Wide 4-Methylphenol 3.3E+01 ug/kg -- 3.7E-06 -- 6.8E-07 -- 5.0E-03 8.6E-06 2.E-03 1.6E-06 3.E-04
Study Area Wide Pentachlorophenol 3.4E+01 ug/kg 1.2E-01 3.8E-06 5.E-07 6.9E-07 8.E-08 3.0E-02 8.8E-06 3.E-04 1.6E-06 5.E-05
Study Area Wide Phenol 1.6E+02 ug/kg -- 1.8E-05 -- 3.2E-06 -- 3.0E-01 4.1E-05 1.E-04 7.6E-06 3.E-05
Study Area Wide Polychlorinated Biphenyls
Study Area Wide Total Aroclors 3.0E+01 ug/kg 2.0E+00 3.3E-06 7.E-06 6.1E-07 1.E-06 2.0E-05 7.8E-06 4.E-01 1.4E-06 7.E-02
Study Area Wide Total PCB Congeners 1.3E+05 pg/g NA 1.5E-05 -- 2.7E-06 -- NA 3.5E-05 -- 6.3E-06 --
Study Area Wide Total PCBs, Adjusted 1.3E+05 pg/g 2.0E+00 1.4E-05 3.E-05 2.5E-06 5.E-06 2.0E-05 3.2E-05 2.E+00 5.9E-06 3.E-01
Study Area Wide Dioxin/Furans
Study Area Wide Total Dioxin/Furan TEQ 1.9E+00 pg/g 1.3E+05 2.1E-10 3.E-05 3.9E-11 5.E-06 1.0E-09 4.9E-10 5.E-01 9.0E-11 9.E-02
Study Area Wide Total PCB TEQ 1.3E+00 pg/g 1.3E+05 1.4E-10 2.E-05 2.6E-11 3.E-06 1.0E-09 3.3E-10 3.E-01 6.0E-11 6.E-02
Study Area Wide Total TEQ -- pg/g -- -- 5.E-05 -- 8.E-06 -- -- 8.E-01 -- 2.E-01
Study Area Wide Pesticides
Study Area Wide Aldrin 8.5E-03 ug/kg 1.7E+01 9.4E-10 2.E-08 1.7E-10 3.E-09 3.0E-05 2.2E-09 7.E-05 4.0E-10 1.E-05
Study Area Wide alpha-Hexachlorocyclohexane 1.7E-03 ug/kg 6.3E+00 1.9E-10 1.E-09 3.4E-11 2.E-10 8.0E-03 4.3E-10 5.E-08 7.9E-11 1.E-08
Study Area Wide Dieldrin 2.0E-02 ug/kg 1.6E+01 2.2E-09 4.E-08 4.1E-10 7.E-09 5.0E-05 5.2E-09 1.E-04 9.5E-10 2.E-05
Study Area Wide Endrin 6.3E-01 ug/kg -- 6.9E-08 -- 1.3E-08 -- 3.0E-04 1.6E-07 5.E-04 3.0E-08 1.E-04
Study Area Wide Heptachlor epoxide 8.4E-04 ug/kg 9.1E+00 9.2E-11 8.E-10 1.7E-11 2.E-10 1.3E-05 2.1E-10 2.E-05 3.9E-11 3.E-06
Study Area Wide Total DDD 1.7E+00 ug/kg 2.4E-01 1.9E-07 4.E-08 3.4E-08 8.E-09 5.0E-04 4.4E-07 9.E-04 8.0E-08 2.E-04
Study Area Wide Total DDE 6.3E+00 ug/kg 3.4E-01 6.9E-07 2.E-07 1.3E-07 4.E-08 5.0E-04 1.6E-06 3.E-03 3.0E-07 6.E-04
Study Area Wide Total DDT 3.9E+00 ug/kg 3.4E-01 4.3E-07 1.E-07 7.8E-08 3.E-08 5.0E-04 1.0E-06 2.E-03 1.8E-07 4.E-04
Study Area Wide Total Chlordane 1.0E+00 ug/kg 3.5E-01 1.2E-07 4.E-08 2.1E-08 7.E-09 5.0E-04 2.7E-07 5.E-04 4.9E-08 1.E-04
Study Area Wide Total Endosulfan 8.4E-01 ug/kg -- 9.3E-08 -- 1.7E-08 -- 6.0E-03 2.2E-07 4.E-05 4.0E-08 7.E-06

Exposure Point Total 8.E-05 2.E-05

Notes:
a Chemicals listed are anaytes 
b Numbers presented are rounded values.  Sums calculated before rounding.
c Toxicity values for trivalent chromium used to assess total chromium.
d

e Total PCBs, Adjusted equal Total PCB Congeners minus Total dioxin-like PCBs.
f Cumulative risk sums calculated using PCB congener data when available. When congener data not available, PCB Aroclor data were used in sums.

Abbreviations: -- = Not applicable. mg/kg = milligrams per kilogram. TEQ = Toxic Equivalents.
CDI = Chronic Daily Intake. NA = Not available.  Chemical not analyzed or had rejected result for given exposure area. ug/kg = micrograms per kilogram.
DDD = Dichlorodiphenyldichloroethane. ND = Not Detected in given exposure area.
DDE = Dichlorodiphenyldichloroethylene. PAHs = Polynuclear Aromatic Hydrocarbons.
DDT = Dichlorodiphenyltrichloroethane. PCB = Polychlorinated Biphenyls.
EPC = Exposure Point Concentration. pg/g = picograms per gram.
g/day = grams per day. RfD = Reference Dose.
LADI = Lifetime Average Daily Intake. RM = River mile.

Total carcinogenic PAHs include PAHs evaluated relative to benzo(a)pyrene EPA potency equivalent factors. U.S. EPA.  1993.  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons.  U.S. Environmental Protection Agency, 
Office of Research and Development.  EPA/600/R-93/089.  July 1993.
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern
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Body Without Shell RM 1, Station: CR01EA Metals
RM 1, Station: CR01EA Aluminum 2.E-03 2.E-03
RM 1, Station: CR01EA Antimony ND
RM 1, Station: CR01EA Arsenic, inorganic 5.E-03 5.E-03
RM 1, Station: CR01EA Cadmium 1.E-03 1.E-03
RM 1, Station: CR01EA Chromium 6.E-06
RM 1, Station: CR01EA Copper 2.E-02 2.E-02
RM 1, Station: CR01EA Lead --
RM 1, Station: CR01EA Manganese 8.E-03 8.E-03
RM 1, Station: CR01EA Mercury 9.E-03 9.E-03
RM 1, Station: CR01EA Nickel 6.E-04 6.E-04
RM 1, Station: CR01EA Selenium ND
RM 1, Station: CR01EA Silver ND
RM 1, Station: CR01EA Thallium 5.E-03 5.E-03 5.E-03
RM 1, Station: CR01EA Zinc 2.E-03 2.E-03
RM 1, Station: CR01EA Butyltins
RM 1, Station: CR01EA Butyltin ion 4.E-05 4.E-05
RM 1, Station: CR01EA Dibutyltin ion 1.E-04 1.E-04
RM 1, Station: CR01EA Tributyltin ion 2.E-04 2.E-04
RM 1, Station: CR01EA Polynuclear Aromatic Hydrocarbons
RM 1, Station: CR01EA 2-Methylnaphthalene 6.E-06 6.E-06
RM 1, Station: CR01EA Acenaphthene 7.E-07 7.E-07
RM 1, Station: CR01EA Acenaphthylene 1.E-07 1.E-07
RM 1, Station: CR01EA Anthracene 5.E-08
RM 1, Station: CR01EA Benzo(a)anthracene ND
RM 1, Station: CR01EA Benzo(a)pyrene --
RM 1, Station: CR01EA Benzo(b)fluoranthene ND
RM 1, Station: CR01EA Benzo(g,h,i)perylene ND
RM 1, Station: CR01EA Benzo(k)fluoranthene ND
RM 1, Station: CR01EA Chrysene ND
RM 1, Station: CR01EA Dibenzo(a,h)anthracene ND
RM 1, Station: CR01EA Fluoranthene ND
RM 1, Station: CR01EA Fluorene 8.E-07 8.E-07
RM 1, Station: CR01EA Indeno(1,2,3-cd)pyrene ND
RM 1, Station: CR01EA Naphthalene 2.E-06 2.E-06
RM 1, Station: CR01EA Phenanthrene ND
RM 1, Station: CR01EA Pyrene ND
RM 1, Station: CR01EA Total Carcinogenic PAHs --
RM 1, Station: CR01EA Phthalates 
RM 1, Station: CR01EA Butylbenzyl phthalate ND
RM 1, Station: CR01EA Semi-Volatile Organic Compounds
RM 1, Station: CR01EA Dibenzofuran 4.E-07 4.E-07
RM 1, Station: CR01EA Hexachlorobenzene 2.E-06 2.E-06
RM 1, Station: CR01EA Hexachlorobutadiene 1.E-07 1.E-07

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM 1, Station: CR01EA Phenols
RM 1, Station: CR01EA 4-Methylphenol ND
RM 1, Station: CR01EA Pentachlorophenol ND
RM 1, Station: CR01EA Phenol 8.E-06 8.E-06 8.E-06
RM 1, Station: CR01EA Polychlorinated Biphenyls
RM 1, Station: CR01EA Total Aroclors NA
RM 1, Station: CR01EA Total PCB Congeners --
RM 1, Station: CR01EA Total PCBs, Adjusted 1.E-02 1.E-02
RM 1, Station: CR01EA Dioxin/Furans
RM 1, Station: CR01EA Total Dioxin/Furan TEQ 1.E-02 1.E-02
RM 1, Station: CR01EA Total PCB TEQ 1.E-02 1.E-02
RM 1, Station: CR01EA Total TEQ 3.E-02 3.E-02
RM 1, Station: CR01EA Pesticides
RM 1, Station: CR01EA Aldrin ND
RM 1, Station: CR01EA alpha-Hexachlorocyclohexane ND
RM 1, Station: CR01EA Dieldrin ND
RM 1, Station: CR01EA Endrin ND
RM 1, Station: CR01EA Heptachlor epoxide 3.E-06 3.E-06
RM 1, Station: CR01EA Total DDD 2.E-05 2.E-05
RM 1, Station: CR01EA Total DDE 3.E-04 3.E-04
RM 1, Station: CR01EA Total DDT ND
RM 1, Station: CR01EA Total Chlordane 2.E-05 2.E-05
RM 1, Station: CR01EA Total Endosulfan ND

Exposure Point Totalb 7.E-03 5.E-03 1.E-03 2.E-02 2.E-02 6.E-04 5.E-03 1.E-02 6.E-06 3.E-02 8.E-06
Body Without Shell RM 1, Station: CR01W Metals

RM 1, Station: CR01W Aluminum 4.E-03 4.E-03
RM 1, Station: CR01W Antimony ND
RM 1, Station: CR01W Arsenic, inorganic 6.E-03 6.E-03
RM 1, Station: CR01W Cadmium 8.E-04 8.E-04
RM 1, Station: CR01W Chromium 1.E-05
RM 1, Station: CR01W Copper 2.E-02 2.E-02
RM 1, Station: CR01W Lead --
RM 1, Station: CR01W Manganese 1.E-02 1.E-02
RM 1, Station: CR01W Mercury 1.E-02 1.E-02
RM 1, Station: CR01W Nickel 8.E-04 8.E-04
RM 1, Station: CR01W Selenium ND
RM 1, Station: CR01W Silver ND
RM 1, Station: CR01W Thallium 4.E-03 4.E-03 4.E-03
RM 1, Station: CR01W Zinc 2.E-03 2.E-03
RM 1, Station: CR01W Butyltins
RM 1, Station: CR01W Butyltin ion ND
RM 1, Station: CR01W Dibutyltin ion ND
RM 1, Station: CR01W Tributyltin ion ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM 1, Station: CR01W Polynuclear Aromatic Hydrocarbons
RM 1, Station: CR01W 2-Methylnaphthalene ND
RM 1, Station: CR01W Acenaphthene ND
RM 1, Station: CR01W Acenaphthylene ND
RM 1, Station: CR01W Anthracene 1.E-08
RM 1, Station: CR01W Benzo(a)anthracene ND
RM 1, Station: CR01W Benzo(a)pyrene --
RM 1, Station: CR01W Benzo(b)fluoranthene ND
RM 1, Station: CR01W Benzo(g,h,i)perylene ND
RM 1, Station: CR01W Benzo(k)fluoranthene ND
RM 1, Station: CR01W Chrysene ND
RM 1, Station: CR01W Dibenzo(a,h)anthracene ND
RM 1, Station: CR01W Fluoranthene ND
RM 1, Station: CR01W Fluorene 2.E-07 2.E-07
RM 1, Station: CR01W Indeno(1,2,3-cd)pyrene ND
RM 1, Station: CR01W Naphthalene 1.E-06 1.E-06
RM 1, Station: CR01W Phenanthrene ND
RM 1, Station: CR01W Pyrene ND
RM 1, Station: CR01W Total Carcinogenic PAHs --
RM 1, Station: CR01W Phthalates 
RM 1, Station: CR01W Butylbenzyl phthalate ND
RM 1, Station: CR01W Semi-Volatile Organic Compounds
RM 1, Station: CR01W Dibenzofuran 2.E-07 2.E-07
RM 1, Station: CR01W Hexachlorobenzene 3.E-06 3.E-06
RM 1, Station: CR01W Hexachlorobutadiene ND
RM 1, Station: CR01W Phenols
RM 1, Station: CR01W 4-Methylphenol ND
RM 1, Station: CR01W Pentachlorophenol ND
RM 1, Station: CR01W Phenol 1.E-05 1.E-05 1.E-05
RM 1, Station: CR01W Polychlorinated Biphenyls
RM 1, Station: CR01W Total Aroclors NA
RM 1, Station: CR01W Total PCB Congeners --
RM 1, Station: CR01W Total PCBs, Adjusted 1.E-02 1.E-02
RM 1, Station: CR01W Dioxin/Furans
RM 1, Station: CR01W Total Dioxin/Furan TEQ 2.E-02 2.E-02
RM 1, Station: CR01W Total PCB TEQ 9.E-03 9.E-03
RM 1, Station: CR01W Total TEQ 2.E-02 2.E-02
RM 1, Station: CR01W Pesticides
RM 1, Station: CR01W Aldrin ND
RM 1, Station: CR01W alpha-Hexachlorocyclohexane ND
RM 1, Station: CR01W Dieldrin 1.E-05 1.E-05
RM 1, Station: CR01W Endrin ND
RM 1, Station: CR01W Heptachlor epoxide ND
RM 1, Station: CR01W Total DDD 2.E-05 2.E-05
RM 1, Station: CR01W Total DDE 2.E-04 2.E-04
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM 1, Station: CR01W Total DDT ND
RM 1, Station: CR01W Total Chlordane 2.E-05 2.E-05
RM 1, Station: CR01W Total Endosulfan 1.E-06 1.E-06 1.E-06 1.E-06

Exposure Point Total 6.E-03 6.E-03 8.E-04 2.E-02 2.E-02 8.E-04 4.E-03 1.E-02 2.E-02 1.E-05
Body Without Shell RM 2, Station: 02R001 Metals

RM 2, Station: 02R001 Aluminum 5.E-03 5.E-03
RM 2, Station: 02R001 Antimony 8.E-04 8.E-04
RM 2, Station: 02R001 Arsenic, inorganic 6.E-03 6.E-03
RM 2, Station: 02R001 Cadmium 1.E-03 1.E-03
RM 2, Station: 02R001 Chromium 3.E-05
RM 2, Station: 02R001 Copper 1.E-02 1.E-02
RM 2, Station: 02R001 Lead --
RM 2, Station: 02R001 Manganese 5.E-02 5.E-02
RM 2, Station: 02R001 Mercury 1.E-02 1.E-02
RM 2, Station: 02R001 Nickel 1.E-03 1.E-03
RM 2, Station: 02R001 Selenium ND
RM 2, Station: 02R001 Silver 3.E-04 3.E-04
RM 2, Station: 02R001 Thallium 6.E-03 6.E-03 6.E-03
RM 2, Station: 02R001 Zinc 3.E-03 3.E-03
RM 2, Station: 02R001 Butyltins
RM 2, Station: 02R001 Butyltin ion NA
RM 2, Station: 02R001 Dibutyltin ion NA
RM 2, Station: 02R001 Tributyltin ion NA
RM 2, Station: 02R001 Polynuclear Aromatic Hydrocarbons
RM 2, Station: 02R001 2-Methylnaphthalene ND
RM 2, Station: 02R001 Acenaphthene ND
RM 2, Station: 02R001 Acenaphthylene ND
RM 2, Station: 02R001 Anthracene ND
RM 2, Station: 02R001 Benzo(a)anthracene ND
RM 2, Station: 02R001 Benzo(a)pyrene ND
RM 2, Station: 02R001 Benzo(b)fluoranthene ND
RM 2, Station: 02R001 Benzo(g,h,i)perylene ND
RM 2, Station: 02R001 Benzo(k)fluoranthene ND
RM 2, Station: 02R001 Chrysene ND
RM 2, Station: 02R001 Dibenzo(a,h)anthracene ND
RM 2, Station: 02R001 Fluoranthene ND
RM 2, Station: 02R001 Fluorene ND
RM 2, Station: 02R001 Indeno(1,2,3-cd)pyrene ND
RM 2, Station: 02R001 Naphthalene ND
RM 2, Station: 02R001 Phenanthrene ND
RM 2, Station: 02R001 Pyrene ND
RM 2, Station: 02R001 Total Carcinogenic PAHs --
RM 2, Station: 02R001 Phthalates 
RM 2, Station: 02R001 Butylbenzyl phthalate ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM 2, Station: 02R001 Semi-Volatile Organic Compounds
RM 2, Station: 02R001 Dibenzofuran ND
RM 2, Station: 02R001 Hexachlorobenzene ND
RM 2, Station: 02R001 Hexachlorobutadiene ND
RM 2, Station: 02R001 Phenols
RM 2, Station: 02R001 4-Methylphenol ND
RM 2, Station: 02R001 Pentachlorophenol ND
RM 2, Station: 02R001 Phenol ND
RM 2, Station: 02R001 Polychlorinated Biphenyls
RM 2, Station: 02R001 Total Aroclors 5.E-02 5.E-02
RM 2, Station: 02R001 Total PCB Congeners --
RM 2, Station: 02R001 Total PCBs, Adjusted 1.E-01 1.E-01
RM 2, Station: 02R001 Dioxin/Furans
RM 2, Station: 02R001 Total Dioxin/Furan TEQ 2.E-02 2.E-02
RM 2, Station: 02R001 Total PCB TEQ 1.E-01 1.E-01
RM 2, Station: 02R001 Total TEQ 2.E-01 2.E-01
RM 2, Station: 02R001 Pesticides
RM 2, Station: 02R001 Aldrin ND
RM 2, Station: 02R001 alpha-Hexachlorocyclohexane ND
RM 2, Station: 02R001 Dieldrin ND
RM 2, Station: 02R001 Endrin ND
RM 2, Station: 02R001 Heptachlor epoxide ND
RM 2, Station: 02R001 Total DDD ND
RM 2, Station: 02R001 Total DDE 3.E-04 3.E-04
RM 2, Station: 02R001 Total DDT 8.E-04 8.E-04
RM 2, Station: 02R001 Total Chlordane 3.E-04 3.E-04
RM 2, Station: 02R001 Total Endosulfan ND

Exposure Point Total 9.E-03 6.E-03 1.E-03 1.E-02 7.E-02 1.E-03 7.E-03 1.E-01 2.E-01
Body Without Shell RM 2, Station: 02R015 Metals

RM 2, Station: 02R015 Aluminum 4.E-03 4.E-03
RM 2, Station: 02R015 Antimony 1.E-03 1.E-03
RM 2, Station: 02R015 Arsenic, inorganic 6.E-03 6.E-03
RM 2, Station: 02R015 Cadmium 8.E-04 8.E-04
RM 2, Station: 02R015 Chromium 2.E-05
RM 2, Station: 02R015 Copper 1.E-02 1.E-02
RM 2, Station: 02R015 Lead --
RM 2, Station: 02R015 Manganese 6.E-02 6.E-02
RM 2, Station: 02R015 Mercury 1.E-02 1.E-02
RM 2, Station: 02R015 Nickel 1.E-03 1.E-03
RM 2, Station: 02R015 Selenium ND
RM 2, Station: 02R015 Silver 2.E-04 2.E-04
RM 2, Station: 02R015 Thallium 5.E-03 5.E-03 5.E-03
RM 2, Station: 02R015 Zinc 2.E-03 2.E-03
RM 2, Station: 02R015 Butyltins
RM 2, Station: 02R015 Butyltin ion NA
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM 2, Station: 02R015 Dibutyltin ion NA
RM 2, Station: 02R015 Tributyltin ion NA
RM 2, Station: 02R015 Polynuclear Aromatic Hydrocarbons
RM 2, Station: 02R015 2-Methylnaphthalene ND
RM 2, Station: 02R015 Acenaphthene ND
RM 2, Station: 02R015 Acenaphthylene ND
RM 2, Station: 02R015 Anthracene ND
RM 2, Station: 02R015 Benzo(a)anthracene ND
RM 2, Station: 02R015 Benzo(a)pyrene ND
RM 2, Station: 02R015 Benzo(b)fluoranthene ND
RM 2, Station: 02R015 Benzo(g,h,i)perylene ND
RM 2, Station: 02R015 Benzo(k)fluoranthene ND
RM 2, Station: 02R015 Chrysene ND
RM 2, Station: 02R015 Dibenzo(a,h)anthracene ND
RM 2, Station: 02R015 Fluoranthene ND
RM 2, Station: 02R015 Fluorene ND
RM 2, Station: 02R015 Indeno(1,2,3-cd)pyrene ND
RM 2, Station: 02R015 Naphthalene ND
RM 2, Station: 02R015 Phenanthrene ND
RM 2, Station: 02R015 Pyrene ND
RM 2, Station: 02R015 Total Carcinogenic PAHs --
RM 2, Station: 02R015 Phthalates 
RM 2, Station: 02R015 Butylbenzyl phthalate ND
RM 2, Station: 02R015 Semi-Volatile Organic Compounds
RM 2, Station: 02R015 Dibenzofuran ND
RM 2, Station: 02R015 Hexachlorobenzene ND
RM 2, Station: 02R015 Hexachlorobutadiene ND
RM 2, Station: 02R015 Phenols
RM 2, Station: 02R015 4-Methylphenol ND
RM 2, Station: 02R015 Pentachlorophenol ND
RM 2, Station: 02R015 Phenol ND
RM 2, Station: 02R015 Polychlorinated Biphenyls
RM 2, Station: 02R015 Total Aroclors 7.E-02 7.E-02
RM 2, Station: 02R015 Total PCB Congeners NA
RM 2, Station: 02R015 Total PCBs, Adjusted NA
RM 2, Station: 02R015 Dioxin/Furans
RM 2, Station: 02R015 Total Dioxin/Furan TEQ NA
RM 2, Station: 02R015 Total PCB TEQ NA
RM 2, Station: 02R015 Total TEQ --
RM 2, Station: 02R015 Pesticides
RM 2, Station: 02R015 Aldrin ND
RM 2, Station: 02R015 alpha-Hexachlorocyclohexane ND
RM 2, Station: 02R015 Dieldrin ND
RM 2, Station: 02R015 Endrin 3.E-04 3.E-04
RM 2, Station: 02R015 Heptachlor epoxide ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM 2, Station: 02R015 Total DDD ND
RM 2, Station: 02R015 Total DDE 4.E-04 4.E-04
RM 2, Station: 02R015 Total DDT 9.E-04 9.E-04
RM 2, Station: 02R015 Total Chlordane 3.E-04 3.E-04
RM 2, Station: 02R015 Total Endosulfan ND

Exposure Point Total 8.E-03 7.E-03 8.E-04 1.E-02 8.E-02 1.E-03 7.E-03
Body Without Shell RM: 3, Station: 03R001 Metals

RM: 3, Station: 03R001 Aluminum 5.E-03 5.E-03
RM: 3, Station: 03R001 Antimony 8.E-04 8.E-04
RM: 3, Station: 03R001 Arsenic, inorganic 6.E-03 6.E-03
RM: 3, Station: 03R001 Cadmium 8.E-04 8.E-04
RM: 3, Station: 03R001 Chromium 1.E-05
RM: 3, Station: 03R001 Copper 1.E-02 1.E-02
RM: 3, Station: 03R001 Lead --
RM: 3, Station: 03R001 Manganese 5.E-02 5.E-02
RM: 3, Station: 03R001 Mercury 1.E-02 1.E-02
RM: 3, Station: 03R001 Nickel 7.E-04 7.E-04
RM: 3, Station: 03R001 Selenium ND
RM: 3, Station: 03R001 Silver 3.E-04 3.E-04
RM: 3, Station: 03R001 Thallium 4.E-03 4.E-03 4.E-03
RM: 3, Station: 03R001 Zinc 3.E-03 3.E-03
RM: 3, Station: 03R001 Butyltins
RM: 3, Station: 03R001 Butyltin ion NA
RM: 3, Station: 03R001 Dibutyltin ion NA
RM: 3, Station: 03R001 Tributyltin ion NA
RM: 3, Station: 03R001 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R001 2-Methylnaphthalene ND
RM: 3, Station: 03R001 Acenaphthene ND
RM: 3, Station: 03R001 Acenaphthylene ND
RM: 3, Station: 03R001 Anthracene ND
RM: 3, Station: 03R001 Benzo(a)anthracene ND
RM: 3, Station: 03R001 Benzo(a)pyrene ND
RM: 3, Station: 03R001 Benzo(b)fluoranthene ND
RM: 3, Station: 03R001 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R001 Benzo(k)fluoranthene ND
RM: 3, Station: 03R001 Chrysene ND
RM: 3, Station: 03R001 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R001 Fluoranthene ND
RM: 3, Station: 03R001 Fluorene ND
RM: 3, Station: 03R001 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R001 Naphthalene ND
RM: 3, Station: 03R001 Phenanthrene ND
RM: 3, Station: 03R001 Pyrene ND
RM: 3, Station: 03R001 Total Carcinogenic PAHs --
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R001 Phthalates 
RM: 3, Station: 03R001 Butylbenzyl phthalate ND
RM: 3, Station: 03R001 Semi-Volatile Organic Compounds
RM: 3, Station: 03R001 Dibenzofuran ND
RM: 3, Station: 03R001 Hexachlorobenzene ND
RM: 3, Station: 03R001 Hexachlorobutadiene ND
RM: 3, Station: 03R001 Phenols
RM: 3, Station: 03R001 4-Methylphenol ND
RM: 3, Station: 03R001 Pentachlorophenol ND
RM: 3, Station: 03R001 Phenol ND
RM: 3, Station: 03R001 Polychlorinated Biphenyls
RM: 3, Station: 03R001 Total Aroclors ND
RM: 3, Station: 03R001 Total PCB Congeners NA
RM: 3, Station: 03R001 Total PCBs, Adjusted NA
RM: 3, Station: 03R001 Dioxin/Furans
RM: 3, Station: 03R001 Total Dioxin/Furan TEQ NA
RM: 3, Station: 03R001 Total PCB TEQ NA
RM: 3, Station: 03R001 Total TEQ --
RM: 3, Station: 03R001 Pesticides
RM: 3, Station: 03R001 Aldrin ND
RM: 3, Station: 03R001 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R001 Dieldrin ND
RM: 3, Station: 03R001 Endrin ND
RM: 3, Station: 03R001 Heptachlor epoxide ND
RM: 3, Station: 03R001 Total DDD ND
RM: 3, Station: 03R001 Total DDE 5.E-04 5.E-04
RM: 3, Station: 03R001 Total DDT 3.E-04 3.E-04
RM: 3, Station: 03R001 Total Chlordane ND
RM: 3, Station: 03R001 Total Endosulfan 8.E-06 8.E-06 8.E-06 8.E-06

Exposure Point Total 7.E-03 6.E-03 8.E-04 1.E-02 6.E-02 7.E-04 5.E-03
Body Without Shell RM: 3, Station: 03R002 Metals

RM: 3, Station: 03R002 Aluminum 4.E-03 4.E-03
RM: 3, Station: 03R002 Antimony 7.E-04 7.E-04
RM: 3, Station: 03R002 Arsenic, inorganic 6.E-03 6.E-03
RM: 3, Station: 03R002 Cadmium 8.E-04 8.E-04
RM: 3, Station: 03R002 Chromium 1.E-05
RM: 3, Station: 03R002 Copper 2.E-02 2.E-02
RM: 3, Station: 03R002 Lead --
RM: 3, Station: 03R002 Manganese 5.E-02 5.E-02
RM: 3, Station: 03R002 Mercury 1.E-02 1.E-02
RM: 3, Station: 03R002 Nickel 8.E-04 8.E-04
RM: 3, Station: 03R002 Selenium ND
RM: 3, Station: 03R002 Silver 3.E-04 3.E-04
RM: 3, Station: 03R002 Thallium 4.E-03 4.E-03 4.E-03
RM: 3, Station: 03R002 Zinc 3.E-03 3.E-03
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R002 Butyltins
RM: 3, Station: 03R002 Butyltin ion NA
RM: 3, Station: 03R002 Dibutyltin ion NA
RM: 3, Station: 03R002 Tributyltin ion NA
RM: 3, Station: 03R002 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R002 2-Methylnaphthalene ND
RM: 3, Station: 03R002 Acenaphthene ND
RM: 3, Station: 03R002 Acenaphthylene ND
RM: 3, Station: 03R002 Anthracene ND
RM: 3, Station: 03R002 Benzo(a)anthracene ND
RM: 3, Station: 03R002 Benzo(a)pyrene ND
RM: 3, Station: 03R002 Benzo(b)fluoranthene ND
RM: 3, Station: 03R002 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R002 Benzo(k)fluoranthene ND
RM: 3, Station: 03R002 Chrysene ND
RM: 3, Station: 03R002 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R002 Fluoranthene ND
RM: 3, Station: 03R002 Fluorene ND
RM: 3, Station: 03R002 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R002 Naphthalene ND
RM: 3, Station: 03R002 Phenanthrene ND
RM: 3, Station: 03R002 Pyrene ND
RM: 3, Station: 03R002 Total Carcinogenic PAHs --
RM: 3, Station: 03R002 Phthalates 
RM: 3, Station: 03R002 Butylbenzyl phthalate ND
RM: 3, Station: 03R002 Semi-Volatile Organic Compounds
RM: 3, Station: 03R002 Dibenzofuran ND
RM: 3, Station: 03R002 Hexachlorobenzene ND
RM: 3, Station: 03R002 Hexachlorobutadiene ND
RM: 3, Station: 03R002 Phenols
RM: 3, Station: 03R002 4-Methylphenol ND
RM: 3, Station: 03R002 Pentachlorophenol ND
RM: 3, Station: 03R002 Phenol ND
RM: 3, Station: 03R002 Polychlorinated Biphenyls
RM: 3, Station: 03R002 Total Aroclors ND
RM: 3, Station: 03R002 Total PCB Congeners NA
RM: 3, Station: 03R002 Total PCBs, Adjusted NA
RM: 3, Station: 03R002 Dioxin/Furans
RM: 3, Station: 03R002 Total Dioxin/Furan TEQ NA
RM: 3, Station: 03R002 Total PCB TEQ NA
RM: 3, Station: 03R002 Total TEQ --
RM: 3, Station: 03R002 Pesticides
RM: 3, Station: 03R002 Aldrin ND
RM: 3, Station: 03R002 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R002 Dieldrin ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R002 Endrin 2.E-04 2.E-04
RM: 3, Station: 03R002 Heptachlor epoxide ND
RM: 3, Station: 03R002 Total DDD ND
RM: 3, Station: 03R002 Total DDE 4.E-04 4.E-04
RM: 3, Station: 03R002 Total DDT 2.E-04 2.E-04
RM: 3, Station: 03R002 Total Chlordane ND
RM: 3, Station: 03R002 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 7.E-03 7.E-03 8.E-04 2.E-02 7.E-02 9.E-04 5.E-03
Body Without Shell RM: 3, Station: 03R003 Metals

RM: 3, Station: 03R003 Aluminum 7.E-03 7.E-03
RM: 3, Station: 03R003 Antimony 7.E-04 7.E-04
RM: 3, Station: 03R003 Arsenic, inorganic 6.E-03 6.E-03
RM: 3, Station: 03R003 Cadmium 1.E-03 1.E-03
RM: 3, Station: 03R003 Chromium 2.E-05
RM: 3, Station: 03R003 Copper 2.E-02 2.E-02
RM: 3, Station: 03R003 Lead --
RM: 3, Station: 03R003 Manganese 5.E-02 5.E-02
RM: 3, Station: 03R003 Mercury 1.E-02 1.E-02
RM: 3, Station: 03R003 Nickel 1.E-03 1.E-03
RM: 3, Station: 03R003 Selenium ND
RM: 3, Station: 03R003 Silver 4.E-04 4.E-04
RM: 3, Station: 03R003 Thallium 4.E-03 4.E-03 4.E-03
RM: 3, Station: 03R003 Zinc 3.E-03 3.E-03
RM: 3, Station: 03R003 Butyltins
RM: 3, Station: 03R003 Butyltin ion NA
RM: 3, Station: 03R003 Dibutyltin ion NA
RM: 3, Station: 03R003 Tributyltin ion NA
RM: 3, Station: 03R003 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R003 2-Methylnaphthalene ND
RM: 3, Station: 03R003 Acenaphthene ND
RM: 3, Station: 03R003 Acenaphthylene ND
RM: 3, Station: 03R003 Anthracene ND
RM: 3, Station: 03R003 Benzo(a)anthracene ND
RM: 3, Station: 03R003 Benzo(a)pyrene ND
RM: 3, Station: 03R003 Benzo(b)fluoranthene ND
RM: 3, Station: 03R003 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R003 Benzo(k)fluoranthene ND
RM: 3, Station: 03R003 Chrysene ND
RM: 3, Station: 03R003 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R003 Fluoranthene ND
RM: 3, Station: 03R003 Fluorene ND
RM: 3, Station: 03R003 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R003 Naphthalene ND
RM: 3, Station: 03R003 Phenanthrene ND
RM: 3, Station: 03R003 Pyrene ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
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Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R003 Total Carcinogenic PAHs --
RM: 3, Station: 03R003 Phthalates 
RM: 3, Station: 03R003 Butylbenzyl phthalate ND
RM: 3, Station: 03R003 Semi-Volatile Organic Compounds
RM: 3, Station: 03R003 Dibenzofuran ND
RM: 3, Station: 03R003 Hexachlorobenzene ND
RM: 3, Station: 03R003 Hexachlorobutadiene ND
RM: 3, Station: 03R003 Phenols
RM: 3, Station: 03R003 4-Methylphenol ND
RM: 3, Station: 03R003 Pentachlorophenol ND
RM: 3, Station: 03R003 Phenol ND
RM: 3, Station: 03R003 Polychlorinated Biphenyls
RM: 3, Station: 03R003 Total Aroclors ND
RM: 3, Station: 03R003 Total PCB Congeners --
RM: 3, Station: 03R003 Total PCBs, Adjusted 2.E-01 2.E-01
RM: 3, Station: 03R003 Dioxin/Furans
RM: 3, Station: 03R003 Total Dioxin/Furan TEQ 3.E-02 3.E-02
RM: 3, Station: 03R003 Total PCB TEQ 6.E-02 6.E-02
RM: 3, Station: 03R003 Total TEQ 8.E-02 8.E-02
RM: 3, Station: 03R003 Pesticides
RM: 3, Station: 03R003 Aldrin ND
RM: 3, Station: 03R003 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R003 Dieldrin ND
RM: 3, Station: 03R003 Endrin 2.E-04 2.E-04
RM: 3, Station: 03R003 Heptachlor epoxide ND
RM: 3, Station: 03R003 Total DDD ND
RM: 3, Station: 03R003 Total DDE 4.E-04 4.E-04
RM: 3, Station: 03R003 Total DDT 7.E-04 7.E-04
RM: 3, Station: 03R003 Total Chlordane ND
RM: 3, Station: 03R003 Total Endosulfan 9.E-06 9.E-06 9.E-06 9.E-06

Exposure Point Total 7.E-03 6.E-03 1.E-03 2.E-02 7.E-02 1.E-03 5.E-03 2.E-01 8.E-02
Body Without Shell RM: 3, Station: 03R004 Metals

RM: 3, Station: 03R004 Aluminum 5.E-03 5.E-03
RM: 3, Station: 03R004 Antimony 2.E-03 2.E-03
RM: 3, Station: 03R004 Arsenic, inorganic 6.E-03 6.E-03
RM: 3, Station: 03R004 Cadmium 9.E-04 9.E-04
RM: 3, Station: 03R004 Chromium 2.E-05
RM: 3, Station: 03R004 Copper 2.E-02 2.E-02
RM: 3, Station: 03R004 Lead --
RM: 3, Station: 03R004 Manganese 3.E-02 3.E-02
RM: 3, Station: 03R004 Mercury 1.E-02 1.E-02
RM: 3, Station: 03R004 Nickel 9.E-04 9.E-04
RM: 3, Station: 03R004 Selenium ND
RM: 3, Station: 03R004 Silver 4.E-04 4.E-04
RM: 3, Station: 03R004 Thallium 2.E-03 2.E-03 2.E-03
RM: 3, Station: 03R004 Zinc 3.E-03 3.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 11 of 50



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R004 Butyltins
RM: 3, Station: 03R004 Butyltin ion NA
RM: 3, Station: 03R004 Dibutyltin ion NA
RM: 3, Station: 03R004 Tributyltin ion NA
RM: 3, Station: 03R004 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R004 2-Methylnaphthalene ND
RM: 3, Station: 03R004 Acenaphthene ND
RM: 3, Station: 03R004 Acenaphthylene ND
RM: 3, Station: 03R004 Anthracene ND
RM: 3, Station: 03R004 Benzo(a)anthracene ND
RM: 3, Station: 03R004 Benzo(a)pyrene ND
RM: 3, Station: 03R004 Benzo(b)fluoranthene ND
RM: 3, Station: 03R004 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R004 Benzo(k)fluoranthene ND
RM: 3, Station: 03R004 Chrysene ND
RM: 3, Station: 03R004 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R004 Fluoranthene ND
RM: 3, Station: 03R004 Fluorene ND
RM: 3, Station: 03R004 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R004 Naphthalene ND
RM: 3, Station: 03R004 Phenanthrene ND
RM: 3, Station: 03R004 Pyrene ND
RM: 3, Station: 03R004 Total Carcinogenic PAHs --
RM: 3, Station: 03R004 Phthalates 
RM: 3, Station: 03R004 Butylbenzyl phthalate ND
RM: 3, Station: 03R004 Semi-Volatile Organic Compounds
RM: 3, Station: 03R004 Dibenzofuran ND
RM: 3, Station: 03R004 Hexachlorobenzene ND
RM: 3, Station: 03R004 Hexachlorobutadiene ND
RM: 3, Station: 03R004 Phenols
RM: 3, Station: 03R004 4-Methylphenol 2.E-03 2.E-03 2.E-03
RM: 3, Station: 03R004 Pentachlorophenol ND
RM: 3, Station: 03R004 Phenol 8.E-05 8.E-05 8.E-05
RM: 3, Station: 03R004 Polychlorinated Biphenyls
RM: 3, Station: 03R004 Total Aroclors ND
RM: 3, Station: 03R004 Total PCB Congeners --
RM: 3, Station: 03R004 Total PCBs, Adjusted 6.E-02 6.E-02
RM: 3, Station: 03R004 Dioxin/Furans
RM: 3, Station: 03R004 Total Dioxin/Furan TEQ 3.E-02 3.E-02
RM: 3, Station: 03R004 Total PCB TEQ 5.E-02 5.E-02
RM: 3, Station: 03R004 Total TEQ 8.E-02 8.E-02
RM: 3, Station: 03R004 Pesticides
RM: 3, Station: 03R004 Aldrin ND
RM: 3, Station: 03R004 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R004 Dieldrin ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R004 Endrin ND
RM: 3, Station: 03R004 Heptachlor epoxide ND
RM: 3, Station: 03R004 Total DDD ND
RM: 3, Station: 03R004 Total DDE 4.E-04 4.E-04
RM: 3, Station: 03R004 Total DDT 5.E-04 5.E-04
RM: 3, Station: 03R004 Total Chlordane ND
RM: 3, Station: 03R004 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 7.E-03 6.E-03 9.E-04 2.E-02 5.E-02 3.E-03 3.E-03 6.E-02 8.E-02 8.E-05
Body Without Shell RM: 3, Station: 03R005 Metals

RM: 3, Station: 03R005 Aluminum 3.E-03 3.E-03
RM: 3, Station: 03R005 Antimony 2.E-03 2.E-03
RM: 3, Station: 03R005 Arsenic, inorganic 5.E-03 5.E-03
RM: 3, Station: 03R005 Cadmium 1.E-03 1.E-03
RM: 3, Station: 03R005 Chromium 9.E-06
RM: 3, Station: 03R005 Copper 1.E-02 1.E-02
RM: 3, Station: 03R005 Lead --
RM: 3, Station: 03R005 Manganese 6.E-02 6.E-02
RM: 3, Station: 03R005 Mercury 1.E-02 1.E-02
RM: 3, Station: 03R005 Nickel 7.E-04 7.E-04
RM: 3, Station: 03R005 Selenium ND
RM: 3, Station: 03R005 Silver 1.E-04 1.E-04
RM: 3, Station: 03R005 Thallium 2.E-03 2.E-03 2.E-03
RM: 3, Station: 03R005 Zinc 2.E-03 2.E-03
RM: 3, Station: 03R005 Butyltins
RM: 3, Station: 03R005 Butyltin ion NA
RM: 3, Station: 03R005 Dibutyltin ion NA
RM: 3, Station: 03R005 Tributyltin ion NA
RM: 3, Station: 03R005 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R005 2-Methylnaphthalene ND
RM: 3, Station: 03R005 Acenaphthene ND
RM: 3, Station: 03R005 Acenaphthylene ND
RM: 3, Station: 03R005 Anthracene ND
RM: 3, Station: 03R005 Benzo(a)anthracene ND
RM: 3, Station: 03R005 Benzo(a)pyrene ND
RM: 3, Station: 03R005 Benzo(b)fluoranthene ND
RM: 3, Station: 03R005 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R005 Benzo(k)fluoranthene ND
RM: 3, Station: 03R005 Chrysene ND
RM: 3, Station: 03R005 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R005 Fluoranthene ND
RM: 3, Station: 03R005 Fluorene ND
RM: 3, Station: 03R005 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R005 Naphthalene ND
RM: 3, Station: 03R005 Phenanthrene ND
RM: 3, Station: 03R005 Pyrene ND
RM: 3, Station: 03R005 Total Carcinogenic PAHs --
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R005 Phthalates 
RM: 3, Station: 03R005 Butylbenzyl phthalate ND
RM: 3, Station: 03R005 Semi-Volatile Organic Compounds
RM: 3, Station: 03R005 Dibenzofuran ND
RM: 3, Station: 03R005 Hexachlorobenzene ND
RM: 3, Station: 03R005 Hexachlorobutadiene ND
RM: 3, Station: 03R005 Phenols
RM: 3, Station: 03R005 4-Methylphenol ND
RM: 3, Station: 03R005 Pentachlorophenol ND
RM: 3, Station: 03R005 Phenol ND
RM: 3, Station: 03R005 Polychlorinated Biphenyls
RM: 3, Station: 03R005 Total Aroclors 7.E-01 7.E-01
RM: 3, Station: 03R005 Total PCB Congeners --
RM: 3, Station: 03R005 Total PCBs, Adjusted 5.E-01 5.E-01
RM: 3, Station: 03R005 Dioxin/Furans
RM: 3, Station: 03R005 Total Dioxin/Furan TEQ 3.E-02 3.E-02
RM: 3, Station: 03R005 Total PCB TEQ 1.E-01 1.E-01
RM: 3, Station: 03R005 Total TEQ 2.E-01 2.E-01
RM: 3, Station: 03R005 Pesticides
RM: 3, Station: 03R005 Aldrin ND
RM: 3, Station: 03R005 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R005 Dieldrin ND
RM: 3, Station: 03R005 Endrin 4.E-04 4.E-04
RM: 3, Station: 03R005 Heptachlor epoxide ND
RM: 3, Station: 03R005 Total DDD ND
RM: 3, Station: 03R005 Total DDE 4.E-04 4.E-04
RM: 3, Station: 03R005 Total DDT ND
RM: 3, Station: 03R005 Total Chlordane 3.E-04 3.E-04
RM: 3, Station: 03R005 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 6.E-03 5.E-03 1.E-03 1.E-02 8.E-02 7.E-04 3.E-03 5.E-01 2.E-01
Body Without Shell RM: 3, Station: 03R032 Metals

RM: 3, Station: 03R032 Aluminum 3.E-03 3.E-03
RM: 3, Station: 03R032 Antimony 7.E-04 7.E-04
RM: 3, Station: 03R032 Arsenic, inorganic 7.E-03 7.E-03
RM: 3, Station: 03R032 Cadmium 6.E-04 6.E-04
RM: 3, Station: 03R032 Chromium 2.E-05
RM: 3, Station: 03R032 Copper 2.E-02 2.E-02
RM: 3, Station: 03R032 Lead --
RM: 3, Station: 03R032 Manganese 4.E-02 4.E-02
RM: 3, Station: 03R032 Mercury 1.E-02 1.E-02
RM: 3, Station: 03R032 Nickel 9.E-04 9.E-04
RM: 3, Station: 03R032 Selenium ND
RM: 3, Station: 03R032 Silver 3.E-04 3.E-04
RM: 3, Station: 03R032 Thallium 3.E-03 3.E-03 3.E-03
RM: 3, Station: 03R032 Zinc 3.E-03 3.E-03
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R032 Butyltins
RM: 3, Station: 03R032 Butyltin ion NA
RM: 3, Station: 03R032 Dibutyltin ion NA
RM: 3, Station: 03R032 Tributyltin ion NA
RM: 3, Station: 03R032 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R032 2-Methylnaphthalene ND
RM: 3, Station: 03R032 Acenaphthene ND
RM: 3, Station: 03R032 Acenaphthylene ND
RM: 3, Station: 03R032 Anthracene ND
RM: 3, Station: 03R032 Benzo(a)anthracene ND
RM: 3, Station: 03R032 Benzo(a)pyrene ND
RM: 3, Station: 03R032 Benzo(b)fluoranthene ND
RM: 3, Station: 03R032 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R032 Benzo(k)fluoranthene ND
RM: 3, Station: 03R032 Chrysene ND
RM: 3, Station: 03R032 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R032 Fluoranthene ND
RM: 3, Station: 03R032 Fluorene ND
RM: 3, Station: 03R032 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R032 Naphthalene ND
RM: 3, Station: 03R032 Phenanthrene ND
RM: 3, Station: 03R032 Pyrene ND
RM: 3, Station: 03R032 Total Carcinogenic PAHs --
RM: 3, Station: 03R032 Phthalates 
RM: 3, Station: 03R032 Butylbenzyl phthalate ND
RM: 3, Station: 03R032 Semi-Volatile Organic Compounds
RM: 3, Station: 03R032 Dibenzofuran ND
RM: 3, Station: 03R032 Hexachlorobenzene ND
RM: 3, Station: 03R032 Hexachlorobutadiene ND
RM: 3, Station: 03R032 Phenols
RM: 3, Station: 03R032 4-Methylphenol ND
RM: 3, Station: 03R032 Pentachlorophenol ND
RM: 3, Station: 03R032 Phenol ND
RM: 3, Station: 03R032 Polychlorinated Biphenyls
RM: 3, Station: 03R032 Total Aroclors ND
RM: 3, Station: 03R032 Total PCB Congeners NA
RM: 3, Station: 03R032 Total PCBs, Adjusted NA
RM: 3, Station: 03R032 Dioxin/Furans
RM: 3, Station: 03R032 Total Dioxin/Furan TEQ NA
RM: 3, Station: 03R032 Total PCB TEQ NA
RM: 3, Station: 03R032 Total TEQ --
RM: 3, Station: 03R032 Pesticides
RM: 3, Station: 03R032 Aldrin ND
RM: 3, Station: 03R032 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R032 Dieldrin ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R032 Endrin ND
RM: 3, Station: 03R032 Heptachlor epoxide ND
RM: 3, Station: 03R032 Total DDD ND
RM: 3, Station: 03R032 Total DDE 4.E-04 4.E-04
RM: 3, Station: 03R032 Total DDT 3.E-04 3.E-04
RM: 3, Station: 03R032 Total Chlordane ND
RM: 3, Station: 03R032 Total Endosulfan ND

Exposure Point Total 6.E-03 7.E-03 6.E-04 2.E-02 6.E-02 9.E-04 4.E-03
Body Without Shell RM: 4, Station: 04R002 Metals

RM: 4, Station: 04R002 Aluminum 4.E-03 4.E-03
RM: 4, Station: 04R002 Antimony 1.E-03 1.E-03
RM: 4, Station: 04R002 Arsenic, inorganic 6.E-03 6.E-03
RM: 4, Station: 04R002 Cadmium 1.E-03 1.E-03
RM: 4, Station: 04R002 Chromium 6.E-06
RM: 4, Station: 04R002 Copper 2.E-02 2.E-02
RM: 4, Station: 04R002 Lead --
RM: 4, Station: 04R002 Manganese 4.E-02 4.E-02
RM: 4, Station: 04R002 Mercury 2.E-02 2.E-02
RM: 4, Station: 04R002 Nickel 6.E-04 6.E-04
RM: 4, Station: 04R002 Selenium ND
RM: 4, Station: 04R002 Silver 4.E-04 4.E-04
RM: 4, Station: 04R002 Thallium 2.E-03 2.E-03 2.E-03
RM: 4, Station: 04R002 Zinc 3.E-03 3.E-03
RM: 4, Station: 04R002 Butyltins
RM: 4, Station: 04R002 Butyltin ion NA
RM: 4, Station: 04R002 Dibutyltin ion NA
RM: 4, Station: 04R002 Tributyltin ion NA
RM: 4, Station: 04R002 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R002 2-Methylnaphthalene ND
RM: 4, Station: 04R002 Acenaphthene ND
RM: 4, Station: 04R002 Acenaphthylene ND
RM: 4, Station: 04R002 Anthracene ND
RM: 4, Station: 04R002 Benzo(a)anthracene ND
RM: 4, Station: 04R002 Benzo(a)pyrene ND
RM: 4, Station: 04R002 Benzo(b)fluoranthene ND
RM: 4, Station: 04R002 Benzo(g,h,i)perylene ND
RM: 4, Station: 04R002 Benzo(k)fluoranthene ND
RM: 4, Station: 04R002 Chrysene ND
RM: 4, Station: 04R002 Dibenzo(a,h)anthracene ND
RM: 4, Station: 04R002 Fluoranthene ND
RM: 4, Station: 04R002 Fluorene ND
RM: 4, Station: 04R002 Indeno(1,2,3-cd)pyrene ND
RM: 4, Station: 04R002 Naphthalene ND
RM: 4, Station: 04R002 Phenanthrene ND
RM: 4, Station: 04R002 Pyrene ND
RM: 4, Station: 04R002 Total Carcinogenic PAHs --
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 4, Station: 04R002 Phthalates 
RM: 4, Station: 04R002 Butylbenzyl phthalate ND
RM: 4, Station: 04R002 Semi-Volatile Organic Compounds
RM: 4, Station: 04R002 Dibenzofuran ND
RM: 4, Station: 04R002 Hexachlorobenzene ND
RM: 4, Station: 04R002 Hexachlorobutadiene ND
RM: 4, Station: 04R002 Phenols
RM: 4, Station: 04R002 4-Methylphenol ND
RM: 4, Station: 04R002 Pentachlorophenol ND
RM: 4, Station: 04R002 Phenol ND
RM: 4, Station: 04R002 Polychlorinated Biphenyls
RM: 4, Station: 04R002 Total Aroclors ND
RM: 4, Station: 04R002 Total PCB Congeners NA
RM: 4, Station: 04R002 Total PCBs, Adjusted NA
RM: 4, Station: 04R002 Dioxin/Furans
RM: 4, Station: 04R002 Total Dioxin/Furan TEQ NA
RM: 4, Station: 04R002 Total PCB TEQ NA
RM: 4, Station: 04R002 Total TEQ --
RM: 4, Station: 04R002 Pesticides
RM: 4, Station: 04R002 Aldrin ND
RM: 4, Station: 04R002 alpha-Hexachlorocyclohexane ND
RM: 4, Station: 04R002 Dieldrin ND
RM: 4, Station: 04R002 Endrin ND
RM: 4, Station: 04R002 Heptachlor epoxide ND
RM: 4, Station: 04R002 Total DDD ND
RM: 4, Station: 04R002 Total DDE 4.E-04 4.E-04
RM: 4, Station: 04R002 Total DDT 2.E-04 2.E-04
RM: 4, Station: 04R002 Total Chlordane ND
RM: 4, Station: 04R002 Total Endosulfan ND

Exposure Point Total 5.E-03 7.E-03 1.E-03 2.E-02 6.E-02 6.E-04 2.E-03
Body Without Shell RM: 4, Station: 04R003 Metals

RM: 4, Station: 04R003 Aluminum 3.E-03 3.E-03
RM: 4, Station: 04R003 Antimony 1.E-03 1.E-03
RM: 4, Station: 04R003 Arsenic, inorganic 6.E-03 6.E-03
RM: 4, Station: 04R003 Cadmium 1.E-03 1.E-03
RM: 4, Station: 04R003 Chromium 6.E-06
RM: 4, Station: 04R003 Copper 2.E-02 2.E-02
RM: 4, Station: 04R003 Lead --
RM: 4, Station: 04R003 Manganese 4.E-02 4.E-02
RM: 4, Station: 04R003 Mercury 1.E-02 1.E-02
RM: 4, Station: 04R003 Nickel ND
RM: 4, Station: 04R003 Selenium ND
RM: 4, Station: 04R003 Silver 4.E-04 4.E-04
RM: 4, Station: 04R003 Thallium 2.E-03 2.E-03 2.E-03
RM: 4, Station: 04R003 Zinc 3.E-03 3.E-03
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 4, Station: 04R003 Butyltins
RM: 4, Station: 04R003 Butyltin ion NA
RM: 4, Station: 04R003 Dibutyltin ion NA
RM: 4, Station: 04R003 Tributyltin ion NA
RM: 4, Station: 04R003 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R003 2-Methylnaphthalene ND
RM: 4, Station: 04R003 Acenaphthene ND
RM: 4, Station: 04R003 Acenaphthylene ND
RM: 4, Station: 04R003 Anthracene ND
RM: 4, Station: 04R003 Benzo(a)anthracene ND
RM: 4, Station: 04R003 Benzo(a)pyrene ND
RM: 4, Station: 04R003 Benzo(b)fluoranthene ND
RM: 4, Station: 04R003 Benzo(g,h,i)perylene ND
RM: 4, Station: 04R003 Benzo(k)fluoranthene ND
RM: 4, Station: 04R003 Chrysene ND
RM: 4, Station: 04R003 Dibenzo(a,h)anthracene ND
RM: 4, Station: 04R003 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
RM: 4, Station: 04R003 Fluorene ND
RM: 4, Station: 04R003 Indeno(1,2,3-cd)pyrene ND
RM: 4, Station: 04R003 Naphthalene ND
RM: 4, Station: 04R003 Phenanthrene ND
RM: 4, Station: 04R003 Pyrene ND
RM: 4, Station: 04R003 Total Carcinogenic PAHs --
RM: 4, Station: 04R003 Phthalates 
RM: 4, Station: 04R003 Butylbenzyl phthalate ND
RM: 4, Station: 04R003 Semi-Volatile Organic Compounds
RM: 4, Station: 04R003 Dibenzofuran ND
RM: 4, Station: 04R003 Hexachlorobenzene ND
RM: 4, Station: 04R003 Hexachlorobutadiene ND
RM: 4, Station: 04R003 Phenols
RM: 4, Station: 04R003 4-Methylphenol ND
RM: 4, Station: 04R003 Pentachlorophenol ND
RM: 4, Station: 04R003 Phenol ND
RM: 4, Station: 04R003 Polychlorinated Biphenyls
RM: 4, Station: 04R003 Total Aroclors ND
RM: 4, Station: 04R003 Total PCB Congeners NA
RM: 4, Station: 04R003 Total PCBs, Adjusted NA
RM: 4, Station: 04R003 Dioxin/Furans
RM: 4, Station: 04R003 Total Dioxin/Furan TEQ NA
RM: 4, Station: 04R003 Total PCB TEQ NA
RM: 4, Station: 04R003 Total TEQ --
RM: 4, Station: 04R003 Pesticides
RM: 4, Station: 04R003 Aldrin ND
RM: 4, Station: 04R003 alpha-Hexachlorocyclohexane ND
RM: 4, Station: 04R003 Dieldrin ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 18 of 50



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 4, Station: 04R003 Endrin ND
RM: 4, Station: 04R003 Heptachlor epoxide ND
RM: 4, Station: 04R003 Total DDD 2.E-04 2.E-04
RM: 4, Station: 04R003 Total DDE 7.E-04 7.E-04
RM: 4, Station: 04R003 Total DDT 1.E-03 1.E-03
RM: 4, Station: 04R003 Total Chlordane ND
RM: 4, Station: 04R003 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 6.E-03 6.E-03 1.E-03 2.E-02 5.E-02 1.E-05 4.E-03
Body Without Shell RM: 4, Station: 04R004 Metals

RM: 4, Station: 04R004 Aluminum 6.E-03 6.E-03
RM: 4, Station: 04R004 Antimony 1.E-03 1.E-03
RM: 4, Station: 04R004 Arsenic, inorganic 6.E-03 6.E-03
RM: 4, Station: 04R004 Cadmium 6.E-04 6.E-04
RM: 4, Station: 04R004 Chromium 1.E-05
RM: 4, Station: 04R004 Copper 1.E-02 1.E-02
RM: 4, Station: 04R004 Lead --
RM: 4, Station: 04R004 Manganese 6.E-02 6.E-02
RM: 4, Station: 04R004 Mercury 2.E-02 2.E-02
RM: 4, Station: 04R004 Nickel 9.E-04 9.E-04
RM: 4, Station: 04R004 Selenium ND
RM: 4, Station: 04R004 Silver 3.E-04 3.E-04
RM: 4, Station: 04R004 Thallium 2.E-03 2.E-03 2.E-03
RM: 4, Station: 04R004 Zinc 2.E-03 2.E-03
RM: 4, Station: 04R004 Butyltins
RM: 4, Station: 04R004 Butyltin ion NA
RM: 4, Station: 04R004 Dibutyltin ion NA
RM: 4, Station: 04R004 Tributyltin ion NA
RM: 4, Station: 04R004 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R004 2-Methylnaphthalene ND
RM: 4, Station: 04R004 Acenaphthene ND
RM: 4, Station: 04R004 Acenaphthylene ND
RM: 4, Station: 04R004 Anthracene ND
RM: 4, Station: 04R004 Benzo(a)anthracene ND
RM: 4, Station: 04R004 Benzo(a)pyrene ND
RM: 4, Station: 04R004 Benzo(b)fluoranthene ND
RM: 4, Station: 04R004 Benzo(g,h,i)perylene ND
RM: 4, Station: 04R004 Benzo(k)fluoranthene ND
RM: 4, Station: 04R004 Chrysene ND
RM: 4, Station: 04R004 Dibenzo(a,h)anthracene ND
RM: 4, Station: 04R004 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
RM: 4, Station: 04R004 Fluorene ND
RM: 4, Station: 04R004 Indeno(1,2,3-cd)pyrene ND
RM: 4, Station: 04R004 Naphthalene ND
RM: 4, Station: 04R004 Phenanthrene ND
RM: 4, Station: 04R004 Pyrene 9.E-05 9.E-05
RM: 4, Station: 04R004 Total Carcinogenic PAHs --
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 4, Station: 04R004 Phthalates 
RM: 4, Station: 04R004 Butylbenzyl phthalate ND
RM: 4, Station: 04R004 Semi-Volatile Organic Compounds
RM: 4, Station: 04R004 Dibenzofuran ND
RM: 4, Station: 04R004 Hexachlorobenzene ND
RM: 4, Station: 04R004 Hexachlorobutadiene ND
RM: 4, Station: 04R004 Phenols
RM: 4, Station: 04R004 4-Methylphenol ND
RM: 4, Station: 04R004 Pentachlorophenol ND
RM: 4, Station: 04R004 Phenol ND
RM: 4, Station: 04R004 Polychlorinated Biphenyls
RM: 4, Station: 04R004 Total Aroclors ND
RM: 4, Station: 04R004 Total PCB Congeners NA
RM: 4, Station: 04R004 Total PCBs, Adjusted NA
RM: 4, Station: 04R004 Dioxin/Furans
RM: 4, Station: 04R004 Total Dioxin/Furan TEQ NA
RM: 4, Station: 04R004 Total PCB TEQ NA
RM: 4, Station: 04R004 Total TEQ --
RM: 4, Station: 04R004 Pesticides
RM: 4, Station: 04R004 Aldrin ND
RM: 4, Station: 04R004 alpha-Hexachlorocyclohexane ND
RM: 4, Station: 04R004 Dieldrin ND
RM: 4, Station: 04R004 Endrin ND
RM: 4, Station: 04R004 Heptachlor epoxide ND
RM: 4, Station: 04R004 Total DDD ND
RM: 4, Station: 04R004 Total DDE 7.E-04 7.E-04
RM: 4, Station: 04R004 Total DDT 2.E-04 2.E-04
RM: 4, Station: 04R004 Total Chlordane 4.E-04 4.E-04
RM: 4, Station: 04R004 Total Endosulfan ND

Exposure Point Total 6.E-03 6.E-03 8.E-04 1.E-02 8.E-02 9.E-04 4.E-03
Body Without Shell RM: 5, Station: 05R001 Metals

RM: 5, Station: 05R001 Aluminum 4.E-03 4.E-03
RM: 5, Station: 05R001 Antimony 7.E-04 7.E-04
RM: 5, Station: 05R001 Arsenic, inorganic 6.E-03 6.E-03
RM: 5, Station: 05R001 Cadmium 4.E-04 4.E-04
RM: 5, Station: 05R001 Chromium 1.E-05
RM: 5, Station: 05R001 Copper 2.E-02 2.E-02
RM: 5, Station: 05R001 Lead --
RM: 5, Station: 05R001 Manganese 4.E-02 4.E-02
RM: 5, Station: 05R001 Mercury 1.E-02 1.E-02
RM: 5, Station: 05R001 Nickel 7.E-04 7.E-04
RM: 5, Station: 05R001 Selenium ND
RM: 5, Station: 05R001 Silver 3.E-04 3.E-04
RM: 5, Station: 05R001 Thallium 2.E-03 2.E-03 2.E-03
RM: 5, Station: 05R001 Zinc 2.E-03 2.E-03
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 5, Station: 05R001 Butyltins
RM: 5, Station: 05R001 Butyltin ion NA
RM: 5, Station: 05R001 Dibutyltin ion NA
RM: 5, Station: 05R001 Tributyltin ion NA
RM: 5, Station: 05R001 Polynuclear Aromatic Hydrocarbons
RM: 5, Station: 05R001 2-Methylnaphthalene ND
RM: 5, Station: 05R001 Acenaphthene ND
RM: 5, Station: 05R001 Acenaphthylene ND
RM: 5, Station: 05R001 Anthracene ND
RM: 5, Station: 05R001 Benzo(a)anthracene ND
RM: 5, Station: 05R001 Benzo(a)pyrene ND
RM: 5, Station: 05R001 Benzo(b)fluoranthene ND
RM: 5, Station: 05R001 Benzo(g,h,i)perylene ND
RM: 5, Station: 05R001 Benzo(k)fluoranthene ND
RM: 5, Station: 05R001 Chrysene ND
RM: 5, Station: 05R001 Dibenzo(a,h)anthracene ND
RM: 5, Station: 05R001 Fluoranthene ND
RM: 5, Station: 05R001 Fluorene ND
RM: 5, Station: 05R001 Indeno(1,2,3-cd)pyrene ND
RM: 5, Station: 05R001 Naphthalene ND
RM: 5, Station: 05R001 Phenanthrene ND
RM: 5, Station: 05R001 Pyrene ND
RM: 5, Station: 05R001 Total Carcinogenic PAHs --
RM: 5, Station: 05R001 Phthalates 
RM: 5, Station: 05R001 Butylbenzyl phthalate ND
RM: 5, Station: 05R001 Semi-Volatile Organic Compounds
RM: 5, Station: 05R001 Dibenzofuran ND
RM: 5, Station: 05R001 Hexachlorobenzene ND
RM: 5, Station: 05R001 Hexachlorobutadiene ND
RM: 5, Station: 05R001 Phenols
RM: 5, Station: 05R001 4-Methylphenol ND
RM: 5, Station: 05R001 Pentachlorophenol ND
RM: 5, Station: 05R001 Phenol ND
RM: 5, Station: 05R001 Polychlorinated Biphenyls
RM: 5, Station: 05R001 Total Aroclors ND
RM: 5, Station: 05R001 Total PCB Congeners NA
RM: 5, Station: 05R001 Total PCBs, Adjusted NA
RM: 5, Station: 05R001 Dioxin/Furans
RM: 5, Station: 05R001 Total Dioxin/Furan TEQ NA
RM: 5, Station: 05R001 Total PCB TEQ NA
RM: 5, Station: 05R001 Total TEQ --
RM: 5, Station: 05R001 Pesticides
RM: 5, Station: 05R001 Aldrin ND
RM: 5, Station: 05R001 alpha-Hexachlorocyclohexane ND
RM: 5, Station: 05R001 Dieldrin ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 5, Station: 05R001 Endrin ND
RM: 5, Station: 05R001 Heptachlor epoxide ND
RM: 5, Station: 05R001 Total DDD ND
RM: 5, Station: 05R001 Total DDE 5.E-04 5.E-04
RM: 5, Station: 05R001 Total DDT 2.E-04 2.E-04
RM: 5, Station: 05R001 Total Chlordane 4.E-04 4.E-04
RM: 5, Station: 05R001 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 5.E-03 6.E-03 4.E-04 2.E-02 6.E-02 7.E-04 3.E-03
Body Without Shell RM: 5, Station: 05R003 Metals

RM: 5, Station: 05R003 Aluminum 5.E-03 5.E-03
RM: 5, Station: 05R003 Antimony 2.E-03 2.E-03
RM: 5, Station: 05R003 Arsenic, inorganic 6.E-03 6.E-03
RM: 5, Station: 05R003 Cadmium 2.E-03 2.E-03
RM: 5, Station: 05R003 Chromium 3.E-05
RM: 5, Station: 05R003 Copper 2.E-02 2.E-02
RM: 5, Station: 05R003 Lead --
RM: 5, Station: 05R003 Manganese 4.E-02 4.E-02
RM: 5, Station: 05R003 Mercury 2.E-02 2.E-02
RM: 5, Station: 05R003 Nickel 1.E-03 1.E-03
RM: 5, Station: 05R003 Selenium ND
RM: 5, Station: 05R003 Silver 2.E-04 2.E-04
RM: 5, Station: 05R003 Thallium 2.E-03 2.E-03 2.E-03
RM: 5, Station: 05R003 Zinc 3.E-03 3.E-03
RM: 5, Station: 05R003 Butyltins
RM: 5, Station: 05R003 Butyltin ion NA
RM: 5, Station: 05R003 Dibutyltin ion NA
RM: 5, Station: 05R003 Tributyltin ion NA
RM: 5, Station: 05R003 Polynuclear Aromatic Hydrocarbons
RM: 5, Station: 05R003 2-Methylnaphthalene ND
RM: 5, Station: 05R003 Acenaphthene ND
RM: 5, Station: 05R003 Acenaphthylene ND
RM: 5, Station: 05R003 Anthracene ND
RM: 5, Station: 05R003 Benzo(a)anthracene ND
RM: 5, Station: 05R003 Benzo(a)pyrene ND
RM: 5, Station: 05R003 Benzo(b)fluoranthene ND
RM: 5, Station: 05R003 Benzo(g,h,i)perylene ND
RM: 5, Station: 05R003 Benzo(k)fluoranthene ND
RM: 5, Station: 05R003 Chrysene ND
RM: 5, Station: 05R003 Dibenzo(a,h)anthracene ND
RM: 5, Station: 05R003 Fluoranthene ND
RM: 5, Station: 05R003 Fluorene ND
RM: 5, Station: 05R003 Indeno(1,2,3-cd)pyrene ND
RM: 5, Station: 05R003 Naphthalene ND
RM: 5, Station: 05R003 Phenanthrene ND
RM: 5, Station: 05R003 Pyrene ND
RM: 5, Station: 05R003 Total Carcinogenic PAHs --
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 5, Station: 05R003 Phthalates 
RM: 5, Station: 05R003 Butylbenzyl phthalate ND
RM: 5, Station: 05R003 Semi-Volatile Organic Compounds
RM: 5, Station: 05R003 Dibenzofuran ND
RM: 5, Station: 05R003 Hexachlorobenzene ND
RM: 5, Station: 05R003 Hexachlorobutadiene ND
RM: 5, Station: 05R003 Phenols
RM: 5, Station: 05R003 4-Methylphenol ND
RM: 5, Station: 05R003 Pentachlorophenol ND
RM: 5, Station: 05R003 Phenol ND
RM: 5, Station: 05R003 Polychlorinated Biphenyls
RM: 5, Station: 05R003 Total Aroclors 6.E-02 6.E-02
RM: 5, Station: 05R003 Total PCB Congeners NA
RM: 5, Station: 05R003 Total PCBs, Adjusted NA
RM: 5, Station: 05R003 Dioxin/Furans
RM: 5, Station: 05R003 Total Dioxin/Furan TEQ NA
RM: 5, Station: 05R003 Total PCB TEQ NA
RM: 5, Station: 05R003 Total TEQ --
RM: 5, Station: 05R003 Pesticides
RM: 5, Station: 05R003 Aldrin ND
RM: 5, Station: 05R003 alpha-Hexachlorocyclohexane ND
RM: 5, Station: 05R003 Dieldrin ND
RM: 5, Station: 05R003 Endrin 2.E-04 2.E-04
RM: 5, Station: 05R003 Heptachlor epoxide ND
RM: 5, Station: 05R003 Total DDD ND
RM: 5, Station: 05R003 Total DDE 8.E-04 8.E-04
RM: 5, Station: 05R003 Total DDT ND
RM: 5, Station: 05R003 Total Chlordane ND
RM: 5, Station: 05R003 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 8.E-03 6.E-03 2.E-03 2.E-02 6.E-02 1.E-03 3.E-03
Body Without Shell RM: 5, Station: CR05W Metals

RM: 5, Station: CR05W Aluminum 4.E-03 4.E-03
RM: 5, Station: CR05W Antimony ND
RM: 5, Station: CR05W Arsenic, inorganic 5.E-03 5.E-03
RM: 5, Station: CR05W Cadmium 9.E-04 9.E-04
RM: 5, Station: CR05W Chromium 6.E-06
RM: 5, Station: CR05W Copper 2.E-02 2.E-02
RM: 5, Station: CR05W Lead --
RM: 5, Station: CR05W Manganese 3.E-02 3.E-02
RM: 5, Station: CR05W Mercury 2.E-02 2.E-02
RM: 5, Station: CR05W Nickel 7.E-04 7.E-04
RM: 5, Station: CR05W Selenium 2.E-03 2.E-03
RM: 5, Station: CR05W Silver ND
RM: 5, Station: CR05W Thallium ND
RM: 5, Station: CR05W Zinc 3.E-03 3.E-03
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 5, Station: CR05W Butyltins
RM: 5, Station: CR05W Butyltin ion 6.E-05 6.E-05
RM: 5, Station: CR05W Dibutyltin ion 6.E-05 6.E-05
RM: 5, Station: CR05W Tributyltin ion 1.E-04 1.E-04
RM: 5, Station: CR05W Polynuclear Aromatic Hydrocarbons
RM: 5, Station: CR05W 2-Methylnaphthalene ND
RM: 5, Station: CR05W Acenaphthene 3.E-07 3.E-07
RM: 5, Station: CR05W Acenaphthylene ND
RM: 5, Station: CR05W Anthracene 3.E-08
RM: 5, Station: CR05W Benzo(a)anthracene ND
RM: 5, Station: CR05W Benzo(a)pyrene --
RM: 5, Station: CR05W Benzo(b)fluoranthene ND
RM: 5, Station: CR05W Benzo(g,h,i)perylene ND
RM: 5, Station: CR05W Benzo(k)fluoranthene ND
RM: 5, Station: CR05W Chrysene ND
RM: 5, Station: CR05W Dibenzo(a,h)anthracene ND
RM: 5, Station: CR05W Fluoranthene ND
RM: 5, Station: CR05W Fluorene 2.E-07 2.E-07
RM: 5, Station: CR05W Indeno(1,2,3-cd)pyrene ND
RM: 5, Station: CR05W Naphthalene 1.E-06 1.E-06
RM: 5, Station: CR05W Phenanthrene ND
RM: 5, Station: CR05W Pyrene ND
RM: 5, Station: CR05W Total Carcinogenic PAHs --
RM: 5, Station: CR05W Phthalates 
RM: 5, Station: CR05W Butylbenzyl phthalate 4.E-06 4.E-06 4.E-06
RM: 5, Station: CR05W Semi-Volatile Organic Compounds
RM: 5, Station: CR05W Dibenzofuran 2.E-07 2.E-07
RM: 5, Station: CR05W Hexachlorobenzene 2.E-06 2.E-06
RM: 5, Station: CR05W Hexachlorobutadiene ND
RM: 5, Station: CR05W Phenols
RM: 5, Station: CR05W 4-Methylphenol ND
RM: 5, Station: CR05W Pentachlorophenol ND
RM: 5, Station: CR05W Phenol 7.E-06 7.E-06 7.E-06
RM: 5, Station: CR05W Polychlorinated Biphenyls
RM: 5, Station: CR05W Total Aroclors NA
RM: 5, Station: CR05W Total PCB Congeners --
RM: 5, Station: CR05W Total PCBs, Adjusted 2.E-02 2.E-02
RM: 5, Station: CR05W Dioxin/Furans
RM: 5, Station: CR05W Total Dioxin/Furan TEQ 1.E-02 1.E-02
RM: 5, Station: CR05W Total PCB TEQ 2.E-02 2.E-02
RM: 5, Station: CR05W Total TEQ 3.E-02 3.E-02
RM: 5, Station: CR05W Pesticides
RM: 5, Station: CR05W Aldrin ND
RM: 5, Station: CR05W alpha-Hexachlorocyclohexane ND
RM: 5, Station: CR05W Dieldrin 1.E-05 1.E-05
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 5, Station: CR05W Endrin ND
RM: 5, Station: CR05W Heptachlor epoxide ND
RM: 5, Station: CR05W Total DDD 3.E-05 3.E-05
RM: 5, Station: CR05W Total DDE 2.E-04 2.E-04
RM: 5, Station: CR05W Total DDT ND
RM: 5, Station: CR05W Total Chlordane 2.E-05 2.E-05
RM: 5, Station: CR05W Total Endosulfan ND

Exposure Point Total 3.E-03 5.E-03 9.E-04 2.E-02 5.E-02 3.E-03 2.E-04 2.E-02 3.E-02 7.E-06
Body Without Shell RM: 6, Station: 06R001 Metals

RM: 6, Station: 06R001 Aluminum 5.E-03 5.E-03
RM: 6, Station: 06R001 Antimony ND
RM: 6, Station: 06R001 Arsenic, inorganic 5.E-03 5.E-03
RM: 6, Station: 06R001 Cadmium 5.E-04 5.E-04
RM: 6, Station: 06R001 Chromium 3.E-05
RM: 6, Station: 06R001 Copper 2.E-02 2.E-02
RM: 6, Station: 06R001 Lead --
RM: 6, Station: 06R001 Manganese 4.E-02 4.E-02
RM: 6, Station: 06R001 Mercury 2.E-02 2.E-02
RM: 6, Station: 06R001 Nickel 1.E-03 1.E-03
RM: 6, Station: 06R001 Selenium ND
RM: 6, Station: 06R001 Silver 3.E-04 3.E-04
RM: 6, Station: 06R001 Thallium 1.E-03 1.E-03 1.E-03
RM: 6, Station: 06R001 Zinc 2.E-03 2.E-03
RM: 6, Station: 06R001 Butyltins
RM: 6, Station: 06R001 Butyltin ion NA
RM: 6, Station: 06R001 Dibutyltin ion NA
RM: 6, Station: 06R001 Tributyltin ion NA
RM: 6, Station: 06R001 Polynuclear Aromatic Hydrocarbons
RM: 6, Station: 06R001 2-Methylnaphthalene ND
RM: 6, Station: 06R001 Acenaphthene ND
RM: 6, Station: 06R001 Acenaphthylene ND
RM: 6, Station: 06R001 Anthracene ND
RM: 6, Station: 06R001 Benzo(a)anthracene ND
RM: 6, Station: 06R001 Benzo(a)pyrene ND
RM: 6, Station: 06R001 Benzo(b)fluoranthene ND
RM: 6, Station: 06R001 Benzo(g,h,i)perylene ND
RM: 6, Station: 06R001 Benzo(k)fluoranthene ND
RM: 6, Station: 06R001 Chrysene ND
RM: 6, Station: 06R001 Dibenzo(a,h)anthracene ND
RM: 6, Station: 06R001 Fluoranthene ND
RM: 6, Station: 06R001 Fluorene ND
RM: 6, Station: 06R001 Indeno(1,2,3-cd)pyrene ND
RM: 6, Station: 06R001 Naphthalene ND
RM: 6, Station: 06R001 Phenanthrene ND
RM: 6, Station: 06R001 Pyrene ND
RM: 6, Station: 06R001 Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 25 of 50



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 6, Station: 06R001 Phthalates 
RM: 6, Station: 06R001 Butylbenzyl phthalate ND
RM: 6, Station: 06R001 Semi-Volatile Organic Compounds
RM: 6, Station: 06R001 Dibenzofuran ND
RM: 6, Station: 06R001 Hexachlorobenzene ND
RM: 6, Station: 06R001 Hexachlorobutadiene ND
RM: 6, Station: 06R001 Phenols
RM: 6, Station: 06R001 4-Methylphenol ND
RM: 6, Station: 06R001 Pentachlorophenol ND
RM: 6, Station: 06R001 Phenol ND
RM: 6, Station: 06R001 Polychlorinated Biphenyls
RM: 6, Station: 06R001 Total Aroclors ND
RM: 6, Station: 06R001 Total PCB Congeners NA
RM: 6, Station: 06R001 Total PCBs, Adjusted NA
RM: 6, Station: 06R001 Dioxin/Furans
RM: 6, Station: 06R001 Total Dioxin/Furan TEQ NA
RM: 6, Station: 06R001 Total PCB TEQ NA
RM: 6, Station: 06R001 Total TEQ --
RM: 6, Station: 06R001 Pesticides
RM: 6, Station: 06R001 Aldrin ND
RM: 6, Station: 06R001 alpha-Hexachlorocyclohexane ND
RM: 6, Station: 06R001 Dieldrin ND
RM: 6, Station: 06R001 Endrin ND
RM: 6, Station: 06R001 Heptachlor epoxide ND
RM: 6, Station: 06R001 Total DDD ND
RM: 6, Station: 06R001 Total DDE 5.E-04 5.E-04
RM: 6, Station: 06R001 Total DDT 2.E-04 2.E-04
RM: 6, Station: 06R001 Total Chlordane ND
RM: 6, Station: 06R001 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 4.E-03 5.E-03 5.E-04 2.E-02 6.E-02 1.E-03 2.E-03
Body Without Shell RM: 6, Station: 06R004 Metals

RM: 6, Station: 06R004 Aluminum 7.E-03 7.E-03
RM: 6, Station: 06R004 Antimony 7.E-04 7.E-04
RM: 6, Station: 06R004 Arsenic, inorganic 6.E-03 6.E-03
RM: 6, Station: 06R004 Cadmium 9.E-04 9.E-04
RM: 6, Station: 06R004 Chromium 3.E-05
RM: 6, Station: 06R004 Copper 2.E-02 2.E-02
RM: 6, Station: 06R004 Lead --
RM: 6, Station: 06R004 Manganese 7.E-02 7.E-02
RM: 6, Station: 06R004 Mercury 2.E-02 2.E-02
RM: 6, Station: 06R004 Nickel 1.E-03 1.E-03
RM: 6, Station: 06R004 Selenium ND
RM: 6, Station: 06R004 Silver 3.E-04 3.E-04
RM: 6, Station: 06R004 Thallium 3.E-03 3.E-03 3.E-03
RM: 6, Station: 06R004 Zinc 3.E-03 3.E-03
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 6, Station: 06R004 Butyltins
RM: 6, Station: 06R004 Butyltin ion NA
RM: 6, Station: 06R004 Dibutyltin ion NA
RM: 6, Station: 06R004 Tributyltin ion NA
RM: 6, Station: 06R004 Polynuclear Aromatic Hydrocarbons
RM: 6, Station: 06R004 2-Methylnaphthalene ND
RM: 6, Station: 06R004 Acenaphthene ND
RM: 6, Station: 06R004 Acenaphthylene ND
RM: 6, Station: 06R004 Anthracene ND
RM: 6, Station: 06R004 Benzo(a)anthracene --
RM: 6, Station: 06R004 Benzo(a)pyrene ND
RM: 6, Station: 06R004 Benzo(b)fluoranthene ND
RM: 6, Station: 06R004 Benzo(g,h,i)perylene ND
RM: 6, Station: 06R004 Benzo(k)fluoranthene ND
RM: 6, Station: 06R004 Chrysene --
RM: 6, Station: 06R004 Dibenzo(a,h)anthracene ND
RM: 6, Station: 06R004 Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
RM: 6, Station: 06R004 Fluorene ND
RM: 6, Station: 06R004 Indeno(1,2,3-cd)pyrene ND
RM: 6, Station: 06R004 Naphthalene ND
RM: 6, Station: 06R004 Phenanthrene 2.E-04 2.E-04
RM: 6, Station: 06R004 Pyrene 1.E-04 1.E-04
RM: 6, Station: 06R004 Total Carcinogenic PAHs --
RM: 6, Station: 06R004 Phthalates 
RM: 6, Station: 06R004 Butylbenzyl phthalate ND
RM: 6, Station: 06R004 Semi-Volatile Organic Compounds
RM: 6, Station: 06R004 Dibenzofuran ND
RM: 6, Station: 06R004 Hexachlorobenzene ND
RM: 6, Station: 06R004 Hexachlorobutadiene ND
RM: 6, Station: 06R004 Phenols
RM: 6, Station: 06R004 4-Methylphenol ND
RM: 6, Station: 06R004 Pentachlorophenol ND
RM: 6, Station: 06R004 Phenol ND
RM: 6, Station: 06R004 Polychlorinated Biphenyls
RM: 6, Station: 06R004 Total Aroclors ND
RM: 6, Station: 06R004 Total PCB Congeners --
RM: 6, Station: 06R004 Total PCBs, Adjusted 4.E-02 4.E-02
RM: 6, Station: 06R004 Dioxin/Furans
RM: 6, Station: 06R004 Total Dioxin/Furan TEQ 7.E-02 7.E-02
RM: 6, Station: 06R004 Total PCB TEQ 2.E-02 2.E-02
RM: 6, Station: 06R004 Total TEQ 8.E-02 8.E-02
RM: 6, Station: 06R004 Pesticides
RM: 6, Station: 06R004 Aldrin ND
RM: 6, Station: 06R004 alpha-Hexachlorocyclohexane ND
RM: 6, Station: 06R004 Dieldrin ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 6, Station: 06R004 Endrin ND
RM: 6, Station: 06R004 Heptachlor epoxide ND
RM: 6, Station: 06R004 Total DDD 1.E-03 1.E-03
RM: 6, Station: 06R004 Total DDE 9.E-04 9.E-04
RM: 6, Station: 06R004 Total DDT 3.E-04 3.E-04
RM: 6, Station: 06R004 Total Chlordane ND
RM: 6, Station: 06R004 Total Endosulfan ND

Exposure Point Total 7.E-03 6.E-03 1.E-03 2.E-02 9.E-02 1.E-03 5.E-03 4.E-02 8.E-02
Body Without Shell RM: 6, Station: CR06W Metals

RM: 6, Station: CR06W Aluminum 7.E-03 7.E-03
RM: 6, Station: CR06W Antimony ND
RM: 6, Station: CR06W Arsenic, inorganic 5.E-03 5.E-03
RM: 6, Station: CR06W Cadmium 4.E-04 4.E-04
RM: 6, Station: CR06W Chromium 1.E-05
RM: 6, Station: CR06W Copper 2.E-02 2.E-02
RM: 6, Station: CR06W Lead --
RM: 6, Station: CR06W Manganese 6.E-02 6.E-02
RM: 6, Station: CR06W Mercury 2.E-02 2.E-02
RM: 6, Station: CR06W Nickel 1.E-03 1.E-03
RM: 6, Station: CR06W Selenium ND
RM: 6, Station: CR06W Silver ND
RM: 6, Station: CR06W Thallium ND
RM: 6, Station: CR06W Zinc 3.E-03 3.E-03
RM: 6, Station: CR06W Butyltins
RM: 6, Station: CR06W Butyltin ion 7.E-04 7.E-04
RM: 6, Station: CR06W Dibutyltin ion 5.E-02 5.E-02
RM: 6, Station: CR06W Tributyltin ion 4.E-04 4.E-04
RM: 6, Station: CR06W Polynuclear Aromatic Hydrocarbons
RM: 6, Station: CR06W 2-Methylnaphthalene 1.E-05 1.E-05
RM: 6, Station: CR06W Acenaphthene 3.E-06 3.E-06
RM: 6, Station: CR06W Acenaphthylene 9.E-07 9.E-07
RM: 6, Station: CR06W Anthracene 5.E-07
RM: 6, Station: CR06W Benzo(a)anthracene --
RM: 6, Station: CR06W Benzo(a)pyrene --
RM: 6, Station: CR06W Benzo(b)fluoranthene --
RM: 6, Station: CR06W Benzo(g,h,i)perylene 9.E-06 9.E-06
RM: 6, Station: CR06W Benzo(k)fluoranthene --
RM: 6, Station: CR06W Chrysene --
RM: 6, Station: CR06W Dibenzo(a,h)anthracene --
RM: 6, Station: CR06W Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
RM: 6, Station: CR06W Fluorene 2.E-06 2.E-06
RM: 6, Station: CR06W Indeno(1,2,3-cd)pyrene --
RM: 6, Station: CR06W Naphthalene 7.E-06 7.E-06
RM: 6, Station: CR06W Phenanthrene 1.E-05 1.E-05
RM: 6, Station: CR06W Pyrene 2.E-05 2.E-05
RM: 6, Station: CR06W Total Carcinogenic PAHs --
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 6, Station: CR06W Phthalates 
RM: 6, Station: CR06W Butylbenzyl phthalate ND
RM: 6, Station: CR06W Semi-Volatile Organic Compounds
RM: 6, Station: CR06W Dibenzofuran 4.E-07 4.E-07
RM: 6, Station: CR06W Hexachlorobenzene 3.E-06 3.E-06
RM: 6, Station: CR06W Hexachlorobutadiene ND
RM: 6, Station: CR06W Phenols
RM: 6, Station: CR06W 4-Methylphenol ND
RM: 6, Station: CR06W Pentachlorophenol ND
RM: 6, Station: CR06W Phenol 1.E-05 1.E-05 1.E-05
RM: 6, Station: CR06W Polychlorinated Biphenyls
RM: 6, Station: CR06W Total Aroclors NA
RM: 6, Station: CR06W Total PCB Congeners --
RM: 6, Station: CR06W Total PCBs, Adjusted 1.E-01 1.E-01
RM: 6, Station: CR06W Dioxin/Furans
RM: 6, Station: CR06W Total Dioxin/Furan TEQ 3.E-02 3.E-02
RM: 6, Station: CR06W Total PCB TEQ 1.E-02 1.E-02
RM: 6, Station: CR06W Total TEQ 4.E-02 4.E-02
RM: 6, Station: CR06W Pesticides
RM: 6, Station: CR06W Aldrin ND
RM: 6, Station: CR06W alpha-Hexachlorocyclohexane ND
RM: 6, Station: CR06W Dieldrin 1.E-05 1.E-05
RM: 6, Station: CR06W Endrin ND
RM: 6, Station: CR06W Heptachlor epoxide ND
RM: 6, Station: CR06W Total DDD 7.E-05 7.E-05
RM: 6, Station: CR06W Total DDE 2.E-04 2.E-04
RM: 6, Station: CR06W Total DDT 1.E-05 1.E-05
RM: 6, Station: CR06W Total Chlordane 2.E-05 2.E-05
RM: 6, Station: CR06W Total Endosulfan ND

Exposure Point Total 3.E-03 5.E-03 5.E-04 2.E-02 8.E-02 1.E-03 3.E-04 2.E-01 1.E-05 4.E-02 1.E-05
Body Without Shell RM: 7, Station: 07R003 Metals

RM: 7, Station: 07R003 Aluminum 5.E-03 5.E-03
RM: 7, Station: 07R003 Antimony ND
RM: 7, Station: 07R003 Arsenic, inorganic 5.E-03 5.E-03
RM: 7, Station: 07R003 Cadmium 7.E-04 7.E-04
RM: 7, Station: 07R003 Chromium 9.E-06
RM: 7, Station: 07R003 Copper 2.E-02 2.E-02
RM: 7, Station: 07R003 Lead --
RM: 7, Station: 07R003 Manganese 4.E-02 4.E-02
RM: 7, Station: 07R003 Mercury 1.E-02 1.E-02
RM: 7, Station: 07R003 Nickel 7.E-04 7.E-04
RM: 7, Station: 07R003 Selenium ND
RM: 7, Station: 07R003 Silver 2.E-04 2.E-04
RM: 7, Station: 07R003 Thallium 2.E-03 2.E-03 2.E-03
RM: 7, Station: 07R003 Zinc 3.E-03 3.E-03
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 7, Station: 07R003 Butyltins
RM: 7, Station: 07R003 Butyltin ion NA
RM: 7, Station: 07R003 Dibutyltin ion NA
RM: 7, Station: 07R003 Tributyltin ion NA
RM: 7, Station: 07R003 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R003 2-Methylnaphthalene ND
RM: 7, Station: 07R003 Acenaphthene ND
RM: 7, Station: 07R003 Acenaphthylene ND
RM: 7, Station: 07R003 Anthracene ND
RM: 7, Station: 07R003 Benzo(a)anthracene ND
RM: 7, Station: 07R003 Benzo(a)pyrene ND
RM: 7, Station: 07R003 Benzo(b)fluoranthene ND
RM: 7, Station: 07R003 Benzo(g,h,i)perylene ND
RM: 7, Station: 07R003 Benzo(k)fluoranthene ND
RM: 7, Station: 07R003 Chrysene ND
RM: 7, Station: 07R003 Dibenzo(a,h)anthracene ND
RM: 7, Station: 07R003 Fluoranthene ND
RM: 7, Station: 07R003 Fluorene ND
RM: 7, Station: 07R003 Indeno(1,2,3-cd)pyrene ND
RM: 7, Station: 07R003 Naphthalene ND
RM: 7, Station: 07R003 Phenanthrene ND
RM: 7, Station: 07R003 Pyrene ND
RM: 7, Station: 07R003 Total Carcinogenic PAHs --
RM: 7, Station: 07R003 Phthalates 
RM: 7, Station: 07R003 Butylbenzyl phthalate ND
RM: 7, Station: 07R003 Semi-Volatile Organic Compounds
RM: 7, Station: 07R003 Dibenzofuran ND
RM: 7, Station: 07R003 Hexachlorobenzene ND
RM: 7, Station: 07R003 Hexachlorobutadiene ND
RM: 7, Station: 07R003 Phenols
RM: 7, Station: 07R003 4-Methylphenol ND
RM: 7, Station: 07R003 Pentachlorophenol ND
RM: 7, Station: 07R003 Phenol ND
RM: 7, Station: 07R003 Polychlorinated Biphenyls
RM: 7, Station: 07R003 Total Aroclors 9.E-02 9.E-02
RM: 7, Station: 07R003 Total PCB Congeners NA
RM: 7, Station: 07R003 Total PCBs, Adjusted NA
RM: 7, Station: 07R003 Dioxin/Furans
RM: 7, Station: 07R003 Total Dioxin/Furan TEQ NA
RM: 7, Station: 07R003 Total PCB TEQ NA
RM: 7, Station: 07R003 Total TEQ --
RM: 7, Station: 07R003 Pesticides
RM: 7, Station: 07R003 Aldrin ND
RM: 7, Station: 07R003 alpha-Hexachlorocyclohexane ND
RM: 7, Station: 07R003 Dieldrin ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 7, Station: 07R003 Endrin ND
RM: 7, Station: 07R003 Heptachlor epoxide ND
RM: 7, Station: 07R003 Total DDD 4.E-04 4.E-04
RM: 7, Station: 07R003 Total DDE 2.E-03 2.E-03
RM: 7, Station: 07R003 Total DDT 2.E-03 2.E-03
RM: 7, Station: 07R003 Total Chlordane ND
RM: 7, Station: 07R003 Total Endosulfan ND

Exposure Point Total 4.E-03 5.E-03 7.E-04 2.E-02 6.E-02 7.E-04 5.E-03
Body Without Shell RM: 7, Station: 07R004 Metals

RM: 7, Station: 07R004 Aluminum 1.E-02 1.E-02
RM: 7, Station: 07R004 Antimony 1.E-03 1.E-03
RM: 7, Station: 07R004 Arsenic, inorganic 8.E-03 8.E-03
RM: 7, Station: 07R004 Cadmium 8.E-04 8.E-04
RM: 7, Station: 07R004 Chromium 3.E-05
RM: 7, Station: 07R004 Copper 2.E-02 2.E-02
RM: 7, Station: 07R004 Lead --
RM: 7, Station: 07R004 Manganese 6.E-02 6.E-02
RM: 7, Station: 07R004 Mercury 2.E-02 2.E-02
RM: 7, Station: 07R004 Nickel 1.E-03 1.E-03
RM: 7, Station: 07R004 Selenium ND
RM: 7, Station: 07R004 Silver 4.E-04 4.E-04
RM: 7, Station: 07R004 Thallium 2.E-03 2.E-03 2.E-03
RM: 7, Station: 07R004 Zinc 3.E-03 3.E-03
RM: 7, Station: 07R004 Butyltins
RM: 7, Station: 07R004 Butyltin ion NA
RM: 7, Station: 07R004 Dibutyltin ion NA
RM: 7, Station: 07R004 Tributyltin ion NA
RM: 7, Station: 07R004 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R004 2-Methylnaphthalene ND
RM: 7, Station: 07R004 Acenaphthene ND
RM: 7, Station: 07R004 Acenaphthylene ND
RM: 7, Station: 07R004 Anthracene ND
RM: 7, Station: 07R004 Benzo(a)anthracene ND
RM: 7, Station: 07R004 Benzo(a)pyrene ND
RM: 7, Station: 07R004 Benzo(b)fluoranthene ND
RM: 7, Station: 07R004 Benzo(g,h,i)perylene ND
RM: 7, Station: 07R004 Benzo(k)fluoranthene ND
RM: 7, Station: 07R004 Chrysene ND
RM: 7, Station: 07R004 Dibenzo(a,h)anthracene ND
RM: 7, Station: 07R004 Fluoranthene ND
RM: 7, Station: 07R004 Fluorene ND
RM: 7, Station: 07R004 Indeno(1,2,3-cd)pyrene ND
RM: 7, Station: 07R004 Naphthalene ND
RM: 7, Station: 07R004 Phenanthrene ND
RM: 7, Station: 07R004 Pyrene ND
RM: 7, Station: 07R004 Total Carcinogenic PAHs --
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 7, Station: 07R004 Phthalates 
RM: 7, Station: 07R004 Butylbenzyl phthalate ND
RM: 7, Station: 07R004 Semi-Volatile Organic Compounds
RM: 7, Station: 07R004 Dibenzofuran ND
RM: 7, Station: 07R004 Hexachlorobenzene ND
RM: 7, Station: 07R004 Hexachlorobutadiene ND
RM: 7, Station: 07R004 Phenols
RM: 7, Station: 07R004 4-Methylphenol ND
RM: 7, Station: 07R004 Pentachlorophenol ND
RM: 7, Station: 07R004 Phenol ND
RM: 7, Station: 07R004 Polychlorinated Biphenyls
RM: 7, Station: 07R004 Total Aroclors ND
RM: 7, Station: 07R004 Total PCB Congeners NA
RM: 7, Station: 07R004 Total PCBs, Adjusted NA
RM: 7, Station: 07R004 Dioxin/Furans
RM: 7, Station: 07R004 Total Dioxin/Furan TEQ NA
RM: 7, Station: 07R004 Total PCB TEQ NA
RM: 7, Station: 07R004 Total TEQ --
RM: 7, Station: 07R004 Pesticides
RM: 7, Station: 07R004 Aldrin ND
RM: 7, Station: 07R004 alpha-Hexachlorocyclohexane ND
RM: 7, Station: 07R004 Dieldrin ND
RM: 7, Station: 07R004 Endrin ND
RM: 7, Station: 07R004 Heptachlor epoxide ND
RM: 7, Station: 07R004 Total DDD ND
RM: 7, Station: 07R004 Total DDE 7.E-04 7.E-04
RM: 7, Station: 07R004 Total DDT 2.E-04 2.E-04
RM: 7, Station: 07R004 Total Chlordane ND
RM: 7, Station: 07R004 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 6.E-03 8.E-03 8.E-04 2.E-02 8.E-02 1.E-03 3.E-03
Body Without Shell RM: 7, Station: 07R006 Metals

RM: 7, Station: 07R006 Aluminum 3.E-03 3.E-03
RM: 7, Station: 07R006 Antimony 7.E-04 7.E-04
RM: 7, Station: 07R006 Arsenic, inorganic 5.E-03 5.E-03
RM: 7, Station: 07R006 Cadmium 4.E-04 4.E-04
RM: 7, Station: 07R006 Chromium 2.E-05
RM: 7, Station: 07R006 Copper 2.E-02 2.E-02
RM: 7, Station: 07R006 Lead --
RM: 7, Station: 07R006 Manganese 4.E-02 4.E-02
RM: 7, Station: 07R006 Mercury 1.E-02 1.E-02
RM: 7, Station: 07R006 Nickel 2.E-03 2.E-03
RM: 7, Station: 07R006 Selenium ND
RM: 7, Station: 07R006 Silver 3.E-04 3.E-04
RM: 7, Station: 07R006 Thallium 2.E-03 2.E-03 2.E-03
RM: 7, Station: 07R006 Zinc 2.E-03 2.E-03
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 7, Station: 07R006 Butyltins
RM: 7, Station: 07R006 Butyltin ion NA
RM: 7, Station: 07R006 Dibutyltin ion NA
RM: 7, Station: 07R006 Tributyltin ion NA
RM: 7, Station: 07R006 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R006 2-Methylnaphthalene ND
RM: 7, Station: 07R006 Acenaphthene ND
RM: 7, Station: 07R006 Acenaphthylene ND
RM: 7, Station: 07R006 Anthracene ND
RM: 7, Station: 07R006 Benzo(a)anthracene ND
RM: 7, Station: 07R006 Benzo(a)pyrene ND
RM: 7, Station: 07R006 Benzo(b)fluoranthene ND
RM: 7, Station: 07R006 Benzo(g,h,i)perylene ND
RM: 7, Station: 07R006 Benzo(k)fluoranthene ND
RM: 7, Station: 07R006 Chrysene ND
RM: 7, Station: 07R006 Dibenzo(a,h)anthracene ND
RM: 7, Station: 07R006 Fluoranthene ND
RM: 7, Station: 07R006 Fluorene ND
RM: 7, Station: 07R006 Indeno(1,2,3-cd)pyrene ND
RM: 7, Station: 07R006 Naphthalene ND
RM: 7, Station: 07R006 Phenanthrene ND
RM: 7, Station: 07R006 Pyrene ND
RM: 7, Station: 07R006 Total Carcinogenic PAHs --
RM: 7, Station: 07R006 Phthalates 
RM: 7, Station: 07R006 Butylbenzyl phthalate ND
RM: 7, Station: 07R006 Semi-Volatile Organic Compounds
RM: 7, Station: 07R006 Dibenzofuran ND
RM: 7, Station: 07R006 Hexachlorobenzene ND
RM: 7, Station: 07R006 Hexachlorobutadiene ND
RM: 7, Station: 07R006 Phenols
RM: 7, Station: 07R006 4-Methylphenol ND
RM: 7, Station: 07R006 Pentachlorophenol ND
RM: 7, Station: 07R006 Phenol ND
RM: 7, Station: 07R006 Polychlorinated Biphenyls
RM: 7, Station: 07R006 Total Aroclors 1.E-01 1.E-01
RM: 7, Station: 07R006 Total PCB Congeners --
RM: 7, Station: 07R006 Total PCBs, Adjusted 6.E-02 6.E-02
RM: 7, Station: 07R006 Dioxin/Furans
RM: 7, Station: 07R006 Total Dioxin/Furan TEQ 9.E-01 9.E-01
RM: 7, Station: 07R006 Total PCB TEQ 4.E-02 4.E-02
RM: 7, Station: 07R006 Total TEQ 9.E-01 9.E-01
RM: 7, Station: 07R006 Pesticides
RM: 7, Station: 07R006 Aldrin ND
RM: 7, Station: 07R006 alpha-Hexachlorocyclohexane ND
RM: 7, Station: 07R006 Dieldrin ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 7, Station: 07R006 Endrin ND
RM: 7, Station: 07R006 Heptachlor epoxide ND
RM: 7, Station: 07R006 Total DDD 2.E-03 2.E-03
RM: 7, Station: 07R006 Total DDE 5.E-03 5.E-03
RM: 7, Station: 07R006 Total DDT 1.E-03 1.E-03
RM: 7, Station: 07R006 Total Chlordane ND
RM: 7, Station: 07R006 Total Endosulfan ND

Exposure Point Total 5.E-03 5.E-03 4.E-04 2.E-02 6.E-02 2.E-03 1.E-02 6.E-02 9.E-01
Body Without Shell RM: 8, Station: 08R001 Metals

RM: 8, Station: 08R001 Aluminum 3.E-03 3.E-03
RM: 8, Station: 08R001 Antimony 8.E-04 8.E-04
RM: 8, Station: 08R001 Arsenic, inorganic 6.E-03 6.E-03
RM: 8, Station: 08R001 Cadmium 6.E-04 6.E-04
RM: 8, Station: 08R001 Chromium 9.E-06
RM: 8, Station: 08R001 Copper 2.E-02 2.E-02
RM: 8, Station: 08R001 Lead --
RM: 8, Station: 08R001 Manganese 4.E-02 4.E-02
RM: 8, Station: 08R001 Mercury 1.E-02 1.E-02
RM: 8, Station: 08R001 Nickel 7.E-04 7.E-04
RM: 8, Station: 08R001 Selenium ND
RM: 8, Station: 08R001 Silver 2.E-04 2.E-04
RM: 8, Station: 08R001 Thallium 2.E-03 2.E-03 2.E-03
RM: 8, Station: 08R001 Zinc 2.E-03 2.E-03
RM: 8, Station: 08R001 Butyltins
RM: 8, Station: 08R001 Butyltin ion NA
RM: 8, Station: 08R001 Dibutyltin ion NA
RM: 8, Station: 08R001 Tributyltin ion NA
RM: 8, Station: 08R001 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R001 2-Methylnaphthalene ND
RM: 8, Station: 08R001 Acenaphthene ND
RM: 8, Station: 08R001 Acenaphthylene ND
RM: 8, Station: 08R001 Anthracene ND
RM: 8, Station: 08R001 Benzo(a)anthracene ND
RM: 8, Station: 08R001 Benzo(a)pyrene ND
RM: 8, Station: 08R001 Benzo(b)fluoranthene ND
RM: 8, Station: 08R001 Benzo(g,h,i)perylene ND
RM: 8, Station: 08R001 Benzo(k)fluoranthene ND
RM: 8, Station: 08R001 Chrysene ND
RM: 8, Station: 08R001 Dibenzo(a,h)anthracene ND
RM: 8, Station: 08R001 Fluoranthene ND
RM: 8, Station: 08R001 Fluorene ND
RM: 8, Station: 08R001 Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: 08R001 Naphthalene ND
RM: 8, Station: 08R001 Phenanthrene ND
RM: 8, Station: 08R001 Pyrene ND
RM: 8, Station: 08R001 Total Carcinogenic PAHs --
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 8, Station: 08R001 Phthalates 
RM: 8, Station: 08R001 Butylbenzyl phthalate ND
RM: 8, Station: 08R001 Semi-Volatile Organic Compounds
RM: 8, Station: 08R001 Dibenzofuran ND
RM: 8, Station: 08R001 Hexachlorobenzene ND
RM: 8, Station: 08R001 Hexachlorobutadiene ND
RM: 8, Station: 08R001 Phenols
RM: 8, Station: 08R001 4-Methylphenol 3.E-04 3.E-04 3.E-04
RM: 8, Station: 08R001 Pentachlorophenol ND
RM: 8, Station: 08R001 Phenol ND
RM: 8, Station: 08R001 Polychlorinated Biphenyls
RM: 8, Station: 08R001 Total Aroclors 1.E-01 1.E-01
RM: 8, Station: 08R001 Total PCB Congeners NA
RM: 8, Station: 08R001 Total PCBs, Adjusted NA
RM: 8, Station: 08R001 Dioxin/Furans
RM: 8, Station: 08R001 Total Dioxin/Furan TEQ NA
RM: 8, Station: 08R001 Total PCB TEQ NA
RM: 8, Station: 08R001 Total TEQ --
RM: 8, Station: 08R001 Pesticides
RM: 8, Station: 08R001 Aldrin ND
RM: 8, Station: 08R001 alpha-Hexachlorocyclohexane ND
RM: 8, Station: 08R001 Dieldrin ND
RM: 8, Station: 08R001 Endrin ND
RM: 8, Station: 08R001 Heptachlor epoxide ND
RM: 8, Station: 08R001 Total DDD ND
RM: 8, Station: 08R001 Total DDE 6.E-04 6.E-04
RM: 8, Station: 08R001 Total DDT 8.E-04 8.E-04
RM: 8, Station: 08R001 Total Chlordane ND
RM: 8, Station: 08R001 Total Endosulfan ND

Exposure Point Total 5.E-03 6.E-03 6.E-04 2.E-02 6.E-02 1.E-03 3.E-03
Body Without Shell RM: 8, Station: 08R002 Metals

RM: 8, Station: 08R002 Aluminum 4.E-03 4.E-03
RM: 8, Station: 08R002 Antimony 6.E-04 6.E-04
RM: 8, Station: 08R002 Arsenic, inorganic 4.E-03 4.E-03
RM: 8, Station: 08R002 Cadmium 6.E-04 6.E-04
RM: 8, Station: 08R002 Chromium 1.E-05
RM: 8, Station: 08R002 Copper 1.E-02 1.E-02
RM: 8, Station: 08R002 Lead --
RM: 8, Station: 08R002 Manganese 5.E-02 5.E-02
RM: 8, Station: 08R002 Mercury 2.E-02 2.E-02
RM: 8, Station: 08R002 Nickel 8.E-04 8.E-04
RM: 8, Station: 08R002 Selenium ND
RM: 8, Station: 08R002 Silver ND
RM: 8, Station: 08R002 Thallium 2.E-03 2.E-03 2.E-03
RM: 8, Station: 08R002 Zinc 2.E-03 2.E-03
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 8, Station: 08R002 Butyltins
RM: 8, Station: 08R002 Butyltin ion NA
RM: 8, Station: 08R002 Dibutyltin ion NA
RM: 8, Station: 08R002 Tributyltin ion NA
RM: 8, Station: 08R002 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R002 2-Methylnaphthalene ND
RM: 8, Station: 08R002 Acenaphthene ND
RM: 8, Station: 08R002 Acenaphthylene ND
RM: 8, Station: 08R002 Anthracene ND
RM: 8, Station: 08R002 Benzo(a)anthracene ND
RM: 8, Station: 08R002 Benzo(a)pyrene ND
RM: 8, Station: 08R002 Benzo(b)fluoranthene ND
RM: 8, Station: 08R002 Benzo(g,h,i)perylene ND
RM: 8, Station: 08R002 Benzo(k)fluoranthene ND
RM: 8, Station: 08R002 Chrysene ND
RM: 8, Station: 08R002 Dibenzo(a,h)anthracene ND
RM: 8, Station: 08R002 Fluoranthene ND
RM: 8, Station: 08R002 Fluorene ND
RM: 8, Station: 08R002 Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: 08R002 Naphthalene ND
RM: 8, Station: 08R002 Phenanthrene ND
RM: 8, Station: 08R002 Pyrene ND
RM: 8, Station: 08R002 Total Carcinogenic PAHs --
RM: 8, Station: 08R002 Phthalates 
RM: 8, Station: 08R002 Butylbenzyl phthalate ND
RM: 8, Station: 08R002 Semi-Volatile Organic Compounds
RM: 8, Station: 08R002 Dibenzofuran ND
RM: 8, Station: 08R002 Hexachlorobenzene ND
RM: 8, Station: 08R002 Hexachlorobutadiene ND
RM: 8, Station: 08R002 Phenols
RM: 8, Station: 08R002 4-Methylphenol ND
RM: 8, Station: 08R002 Pentachlorophenol ND
RM: 8, Station: 08R002 Phenol ND
RM: 8, Station: 08R002 Polychlorinated Biphenyls
RM: 8, Station: 08R002 Total Aroclors 4.E-02 4.E-02
RM: 8, Station: 08R002 Total PCB Congeners NA
RM: 8, Station: 08R002 Total PCBs, Adjusted NA
RM: 8, Station: 08R002 Dioxin/Furans
RM: 8, Station: 08R002 Total Dioxin/Furan TEQ NA
RM: 8, Station: 08R002 Total PCB TEQ NA
RM: 8, Station: 08R002 Total TEQ --
RM: 8, Station: 08R002 Pesticides
RM: 8, Station: 08R002 Aldrin ND
RM: 8, Station: 08R002 alpha-Hexachlorocyclohexane ND
RM: 8, Station: 08R002 Dieldrin ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 8, Station: 08R002 Endrin ND
RM: 8, Station: 08R002 Heptachlor epoxide ND
RM: 8, Station: 08R002 Total DDD ND
RM: 8, Station: 08R002 Total DDE 3.E-04 3.E-04
RM: 8, Station: 08R002 Total DDT 3.E-04 3.E-04
RM: 8, Station: 08R002 Total Chlordane ND
RM: 8, Station: 08R002 Total Endosulfan ND

Exposure Point Total 4.E-03 4.E-03 6.E-04 1.E-02 7.E-02 8.E-04 2.E-03
Body Without Shell RM: 8, Station: 08R003 Metals

RM: 8, Station: 08R003 Aluminum 3.E-03 3.E-03
RM: 8, Station: 08R003 Antimony 6.E-04 6.E-04
RM: 8, Station: 08R003 Arsenic, inorganic 4.E-03 4.E-03
RM: 8, Station: 08R003 Cadmium 8.E-04 8.E-04
RM: 8, Station: 08R003 Chromium 1.E-05
RM: 8, Station: 08R003 Copper 2.E-02 2.E-02
RM: 8, Station: 08R003 Lead --
RM: 8, Station: 08R003 Manganese 2.E-02 2.E-02
RM: 8, Station: 08R003 Mercury 1.E-02 1.E-02
RM: 8, Station: 08R003 Nickel 6.E-04 6.E-04
RM: 8, Station: 08R003 Selenium ND
RM: 8, Station: 08R003 Silver 2.E-04 2.E-04
RM: 8, Station: 08R003 Thallium 2.E-03 2.E-03 2.E-03
RM: 8, Station: 08R003 Zinc 2.E-03 2.E-03
RM: 8, Station: 08R003 Butyltins
RM: 8, Station: 08R003 Butyltin ion NA
RM: 8, Station: 08R003 Dibutyltin ion NA
RM: 8, Station: 08R003 Tributyltin ion NA
RM: 8, Station: 08R003 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R003 2-Methylnaphthalene ND
RM: 8, Station: 08R003 Acenaphthene ND
RM: 8, Station: 08R003 Acenaphthylene ND
RM: 8, Station: 08R003 Anthracene ND
RM: 8, Station: 08R003 Benzo(a)anthracene ND
RM: 8, Station: 08R003 Benzo(a)pyrene ND
RM: 8, Station: 08R003 Benzo(b)fluoranthene ND
RM: 8, Station: 08R003 Benzo(g,h,i)perylene ND
RM: 8, Station: 08R003 Benzo(k)fluoranthene ND
RM: 8, Station: 08R003 Chrysene ND
RM: 8, Station: 08R003 Dibenzo(a,h)anthracene ND
RM: 8, Station: 08R003 Fluoranthene ND
RM: 8, Station: 08R003 Fluorene ND
RM: 8, Station: 08R003 Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: 08R003 Naphthalene ND
RM: 8, Station: 08R003 Phenanthrene ND
RM: 8, Station: 08R003 Pyrene ND
RM: 8, Station: 08R003 Total Carcinogenic PAHs --
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 8, Station: 08R003 Phthalates 
RM: 8, Station: 08R003 Butylbenzyl phthalate ND
RM: 8, Station: 08R003 Semi-Volatile Organic Compounds
RM: 8, Station: 08R003 Dibenzofuran ND
RM: 8, Station: 08R003 Hexachlorobenzene ND
RM: 8, Station: 08R003 Hexachlorobutadiene ND
RM: 8, Station: 08R003 Phenols
RM: 8, Station: 08R003 4-Methylphenol ND
RM: 8, Station: 08R003 Pentachlorophenol 2.E-04 2.E-04 2.E-04
RM: 8, Station: 08R003 Phenol ND
RM: 8, Station: 08R003 Polychlorinated Biphenyls
RM: 8, Station: 08R003 Total Aroclors 1.E-01 1.E-01
RM: 8, Station: 08R003 Total PCB Congeners --
RM: 8, Station: 08R003 Total PCBs, Adjusted 8.E-02 8.E-02
RM: 8, Station: 08R003 Dioxin/Furans
RM: 8, Station: 08R003 Total Dioxin/Furan TEQ 5.E-02 5.E-02
RM: 8, Station: 08R003 Total PCB TEQ 3.E-02 3.E-02
RM: 8, Station: 08R003 Total TEQ 8.E-02 8.E-02
RM: 8, Station: 08R003 Pesticides
RM: 8, Station: 08R003 Aldrin ND
RM: 8, Station: 08R003 alpha-Hexachlorocyclohexane ND
RM: 8, Station: 08R003 Dieldrin ND
RM: 8, Station: 08R003 Endrin ND
RM: 8, Station: 08R003 Heptachlor epoxide ND
RM: 8, Station: 08R003 Total DDD ND
RM: 8, Station: 08R003 Total DDE 4.E-04 4.E-04
RM: 8, Station: 08R003 Total DDT ND
RM: 8, Station: 08R003 Total Chlordane ND
RM: 8, Station: 08R003 Total Endosulfan ND

Exposure Point Total 5.E-03 5.E-03 1.E-03 2.E-02 4.E-02 6.E-04 2.E-03 8.E-02 8.E-02
Body Without Shell RM: 8, Station: CR08W Metals

RM: 8, Station: CR08W Aluminum 7.E-03 7.E-03
RM: 8, Station: CR08W Antimony 7.E-04 7.E-04
RM: 8, Station: CR08W Arsenic, inorganic ND
RM: 8, Station: CR08W Cadmium 6.E-04 6.E-04
RM: 8, Station: CR08W Chromium 1.E-05
RM: 8, Station: CR08W Copper 2.E-02 2.E-02
RM: 8, Station: CR08W Lead --
RM: 8, Station: CR08W Manganese 5.E-02 5.E-02
RM: 8, Station: CR08W Mercury 1.E-02 1.E-02
RM: 8, Station: CR08W Nickel 9.E-04 9.E-04
RM: 8, Station: CR08W Selenium 4.E-03 4.E-03
RM: 8, Station: CR08W Silver ND
RM: 8, Station: CR08W Thallium ND
RM: 8, Station: CR08W Zinc 3.E-03 3.E-03
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 8, Station: CR08W Butyltins
RM: 8, Station: CR08W Butyltin ion 4.E-05 4.E-05
RM: 8, Station: CR08W Dibutyltin ion 5.E-05 5.E-05
RM: 8, Station: CR08W Tributyltin ion 9.E-05 9.E-05
RM: 8, Station: CR08W Polynuclear Aromatic Hydrocarbons
RM: 8, Station: CR08W 2-Methylnaphthalene 6.E-06 6.E-06
RM: 8, Station: CR08W Acenaphthene 8.E-07 8.E-07
RM: 8, Station: CR08W Acenaphthylene 2.E-07 2.E-07
RM: 8, Station: CR08W Anthracene 7.E-08
RM: 8, Station: CR08W Benzo(a)anthracene ND
RM: 8, Station: CR08W Benzo(a)pyrene --
RM: 8, Station: CR08W Benzo(b)fluoranthene ND
RM: 8, Station: CR08W Benzo(g,h,i)perylene ND
RM: 8, Station: CR08W Benzo(k)fluoranthene ND
RM: 8, Station: CR08W Chrysene ND
RM: 8, Station: CR08W Dibenzo(a,h)anthracene ND
RM: 8, Station: CR08W Fluoranthene ND
RM: 8, Station: CR08W Fluorene 1.E-06 1.E-06
RM: 8, Station: CR08W Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: CR08W Naphthalene 1.E-06 1.E-06
RM: 8, Station: CR08W Phenanthrene ND
RM: 8, Station: CR08W Pyrene ND
RM: 8, Station: CR08W Total Carcinogenic PAHs --
RM: 8, Station: CR08W Phthalates 
RM: 8, Station: CR08W Butylbenzyl phthalate ND
RM: 8, Station: CR08W Semi-Volatile Organic Compounds
RM: 8, Station: CR08W Dibenzofuran 6.E-07 6.E-07
RM: 8, Station: CR08W Hexachlorobenzene 4.E-06 4.E-06
RM: 8, Station: CR08W Hexachlorobutadiene ND
RM: 8, Station: CR08W Phenols
RM: 8, Station: CR08W 4-Methylphenol ND
RM: 8, Station: CR08W Pentachlorophenol ND
RM: 8, Station: CR08W Phenol 1.E-05 1.E-05 1.E-05
RM: 8, Station: CR08W Polychlorinated Biphenyls
RM: 8, Station: CR08W Total Aroclors NA
RM: 8, Station: CR08W Total PCB Congeners --
RM: 8, Station: CR08W Total PCBs, Adjusted 6.E-02 6.E-02
RM: 8, Station: CR08W Dioxin/Furans
RM: 8, Station: CR08W Total Dioxin/Furan TEQ 2.E-02 2.E-02
RM: 8, Station: CR08W Total PCB TEQ 2.E-02 2.E-02
RM: 8, Station: CR08W Total TEQ 5.E-02 5.E-02
RM: 8, Station: CR08W Pesticides
RM: 8, Station: CR08W Aldrin 6.E-05 6.E-05
RM: 8, Station: CR08W alpha-Hexachlorocyclohexane 1.E-08 1.E-08
RM: 8, Station: CR08W Dieldrin 4.E-05 4.E-05
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 8, Station: CR08W Endrin 2.E-07 2.E-07
RM: 8, Station: CR08W Heptachlor epoxide 6.E-06 6.E-06
RM: 8, Station: CR08W Total DDD 3.E-05 3.E-05
RM: 8, Station: CR08W Total DDE 4.E-04 4.E-04
RM: 8, Station: CR08W Total DDT ND
RM: 8, Station: CR08W Total Chlordane 5.E-05 5.E-05
RM: 8, Station: CR08W Total Endosulfan ND

Exposure Point Total 3.E-03 6.E-04 2.E-02 7.E-02 5.E-03 6.E-04 6.E-02 6.E-06 5.E-02 1.E-05
Body Without Shell RM: 9, Station: 09R001 Metals

RM: 9, Station: 09R001 Aluminum 3.E-03 3.E-03
RM: 9, Station: 09R001 Antimony 8.E-04 8.E-04
RM: 9, Station: 09R001 Arsenic, inorganic 5.E-03 5.E-03
RM: 9, Station: 09R001 Cadmium 1.E-03 1.E-03
RM: 9, Station: 09R001 Chromium 5.E-06
RM: 9, Station: 09R001 Copper 2.E-02 2.E-02
RM: 9, Station: 09R001 Lead --
RM: 9, Station: 09R001 Manganese 2.E-02 2.E-02
RM: 9, Station: 09R001 Mercury 1.E-02 1.E-02
RM: 9, Station: 09R001 Nickel 5.E-04 5.E-04
RM: 9, Station: 09R001 Selenium ND
RM: 9, Station: 09R001 Silver 3.E-04 3.E-04
RM: 9, Station: 09R001 Thallium 1.E-03 1.E-03 1.E-03
RM: 9, Station: 09R001 Zinc 3.E-03 3.E-03
RM: 9, Station: 09R001 Butyltins
RM: 9, Station: 09R001 Butyltin ion NA
RM: 9, Station: 09R001 Dibutyltin ion NA
RM: 9, Station: 09R001 Tributyltin ion NA
RM: 9, Station: 09R001 Polynuclear Aromatic Hydrocarbons
RM: 9, Station: 09R001 2-Methylnaphthalene ND
RM: 9, Station: 09R001 Acenaphthene ND
RM: 9, Station: 09R001 Acenaphthylene ND
RM: 9, Station: 09R001 Anthracene ND
RM: 9, Station: 09R001 Benzo(a)anthracene ND
RM: 9, Station: 09R001 Benzo(a)pyrene ND
RM: 9, Station: 09R001 Benzo(b)fluoranthene ND
RM: 9, Station: 09R001 Benzo(g,h,i)perylene ND
RM: 9, Station: 09R001 Benzo(k)fluoranthene ND
RM: 9, Station: 09R001 Chrysene ND
RM: 9, Station: 09R001 Dibenzo(a,h)anthracene ND
RM: 9, Station: 09R001 Fluoranthene ND
RM: 9, Station: 09R001 Fluorene ND
RM: 9, Station: 09R001 Indeno(1,2,3-cd)pyrene ND
RM: 9, Station: 09R001 Naphthalene ND
RM: 9, Station: 09R001 Phenanthrene ND
RM: 9, Station: 09R001 Pyrene ND
RM: 9, Station: 09R001 Total Carcinogenic PAHs --
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 9, Station: 09R001 Phthalates 
RM: 9, Station: 09R001 Butylbenzyl phthalate ND
RM: 9, Station: 09R001 Semi-Volatile Organic Compounds
RM: 9, Station: 09R001 Dibenzofuran ND
RM: 9, Station: 09R001 Hexachlorobenzene ND
RM: 9, Station: 09R001 Hexachlorobutadiene ND
RM: 9, Station: 09R001 Phenols
RM: 9, Station: 09R001 4-Methylphenol ND
RM: 9, Station: 09R001 Pentachlorophenol ND
RM: 9, Station: 09R001 Phenol ND
RM: 9, Station: 09R001 Polychlorinated Biphenyls
RM: 9, Station: 09R001 Total Aroclors 1.E-01 1.E-01
RM: 9, Station: 09R001 Total PCB Congeners NA
RM: 9, Station: 09R001 Total PCBs, Adjusted NA
RM: 9, Station: 09R001 Dioxin/Furans
RM: 9, Station: 09R001 Total Dioxin/Furan TEQ NA
RM: 9, Station: 09R001 Total PCB TEQ NA
RM: 9, Station: 09R001 Total TEQ --
RM: 9, Station: 09R001 Pesticides
RM: 9, Station: 09R001 Aldrin ND
RM: 9, Station: 09R001 alpha-Hexachlorocyclohexane ND
RM: 9, Station: 09R001 Dieldrin ND
RM: 9, Station: 09R001 Endrin ND
RM: 9, Station: 09R001 Heptachlor epoxide ND
RM: 9, Station: 09R001 Total DDD ND
RM: 9, Station: 09R001 Total DDE 2.E-04 2.E-04
RM: 9, Station: 09R001 Total DDT ND
RM: 9, Station: 09R001 Total Chlordane ND
RM: 9, Station: 09R001 Total Endosulfan ND

Exposure Point Total 5.E-03 6.E-03 1.E-03 2.E-02 3.E-02 5.E-04 1.E-03
Body Without Shell RM: 9, Station: 09R002 Metals

RM: 9, Station: 09R002 Aluminum 3.E-03 3.E-03
RM: 9, Station: 09R002 Antimony 9.E-04 9.E-04
RM: 9, Station: 09R002 Arsenic, inorganic 6.E-03 6.E-03
RM: 9, Station: 09R002 Cadmium 5.E-04 5.E-04
RM: 9, Station: 09R002 Chromium 8.E-06
RM: 9, Station: 09R002 Copper 2.E-02 2.E-02
RM: 9, Station: 09R002 Lead --
RM: 9, Station: 09R002 Manganese 5.E-02 5.E-02
RM: 9, Station: 09R002 Mercury 1.E-02 1.E-02
RM: 9, Station: 09R002 Nickel 9.E-04 9.E-04
RM: 9, Station: 09R002 Selenium ND
RM: 9, Station: 09R002 Silver 3.E-04 3.E-04
RM: 9, Station: 09R002 Thallium 2.E-03 2.E-03 2.E-03
RM: 9, Station: 09R002 Zinc 3.E-03 3.E-03
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 9, Station: 09R002 Butyltins
RM: 9, Station: 09R002 Butyltin ion NA
RM: 9, Station: 09R002 Dibutyltin ion NA
RM: 9, Station: 09R002 Tributyltin ion NA
RM: 9, Station: 09R002 Polynuclear Aromatic Hydrocarbons
RM: 9, Station: 09R002 2-Methylnaphthalene ND
RM: 9, Station: 09R002 Acenaphthene ND
RM: 9, Station: 09R002 Acenaphthylene ND
RM: 9, Station: 09R002 Anthracene ND
RM: 9, Station: 09R002 Benzo(a)anthracene ND
RM: 9, Station: 09R002 Benzo(a)pyrene ND
RM: 9, Station: 09R002 Benzo(b)fluoranthene ND
RM: 9, Station: 09R002 Benzo(g,h,i)perylene ND
RM: 9, Station: 09R002 Benzo(k)fluoranthene ND
RM: 9, Station: 09R002 Chrysene ND
RM: 9, Station: 09R002 Dibenzo(a,h)anthracene ND
RM: 9, Station: 09R002 Fluoranthene ND
RM: 9, Station: 09R002 Fluorene ND
RM: 9, Station: 09R002 Indeno(1,2,3-cd)pyrene ND
RM: 9, Station: 09R002 Naphthalene ND
RM: 9, Station: 09R002 Phenanthrene ND
RM: 9, Station: 09R002 Pyrene ND
RM: 9, Station: 09R002 Total Carcinogenic PAHs --
RM: 9, Station: 09R002 Phthalates 
RM: 9, Station: 09R002 Butylbenzyl phthalate ND
RM: 9, Station: 09R002 Semi-Volatile Organic Compounds
RM: 9, Station: 09R002 Dibenzofuran ND
RM: 9, Station: 09R002 Hexachlorobenzene ND
RM: 9, Station: 09R002 Hexachlorobutadiene ND
RM: 9, Station: 09R002 Phenols
RM: 9, Station: 09R002 4-Methylphenol ND
RM: 9, Station: 09R002 Pentachlorophenol ND
RM: 9, Station: 09R002 Phenol ND
RM: 9, Station: 09R002 Polychlorinated Biphenyls
RM: 9, Station: 09R002 Total Aroclors 3.E-01 3.E-01
RM: 9, Station: 09R002 Total PCB Congeners --
RM: 9, Station: 09R002 Total PCBs, Adjusted 2.E-01 2.E-01
RM: 9, Station: 09R002 Dioxin/Furans
RM: 9, Station: 09R002 Total Dioxin/Furan TEQ 4.E-02 4.E-02
RM: 9, Station: 09R002 Total PCB TEQ 4.E-02 4.E-02
RM: 9, Station: 09R002 Total TEQ 8.E-02 8.E-02
RM: 9, Station: 09R002 Pesticides
RM: 9, Station: 09R002 Aldrin ND
RM: 9, Station: 09R002 alpha-Hexachlorocyclohexane ND
RM: 9, Station: 09R002 Dieldrin ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 9, Station: 09R002 Endrin ND
RM: 9, Station: 09R002 Heptachlor epoxide ND
RM: 9, Station: 09R002 Total DDD ND
RM: 9, Station: 09R002 Total DDE 3.E-04 3.E-04
RM: 9, Station: 09R002 Total DDT ND
RM: 9, Station: 09R002 Total Chlordane ND
RM: 9, Station: 09R002 Total Endosulfan ND

Exposure Point Total 6.E-03 6.E-03 5.E-04 2.E-02 7.E-02 9.E-04 2.E-03 2.E-01 8.E-02
Body Without Shell RM: 10, Station: CR10W Metals

RM: 10, Station: CR10W Aluminum 3.E-03 3.E-03
RM: 10, Station: CR10W Antimony ND
RM: 10, Station: CR10W Arsenic, inorganic 5.E-03 5.E-03
RM: 10, Station: CR10W Cadmium 5.E-04 5.E-04
RM: 10, Station: CR10W Chromium 6.E-06
RM: 10, Station: CR10W Copper 2.E-02 2.E-02
RM: 10, Station: CR10W Lead --
RM: 10, Station: CR10W Manganese 3.E-02 3.E-02
RM: 10, Station: CR10W Mercury 2.E-02 2.E-02
RM: 10, Station: CR10W Nickel 7.E-04 7.E-04
RM: 10, Station: CR10W Selenium ND
RM: 10, Station: CR10W Silver ND
RM: 10, Station: CR10W Thallium ND
RM: 10, Station: CR10W Zinc 3.E-03 3.E-03
RM: 10, Station: CR10W Butyltins
RM: 10, Station: CR10W Butyltin ion 3.E-05 3.E-05
RM: 10, Station: CR10W Dibutyltin ion ND
RM: 10, Station: CR10W Tributyltin ion ND
RM: 10, Station: CR10W Polynuclear Aromatic Hydrocarbons
RM: 10, Station: CR10W 2-Methylnaphthalene ND
RM: 10, Station: CR10W Acenaphthene 3.E-07 3.E-07
RM: 10, Station: CR10W Acenaphthylene ND
RM: 10, Station: CR10W Anthracene 2.E-08
RM: 10, Station: CR10W Benzo(a)anthracene ND
RM: 10, Station: CR10W Benzo(a)pyrene --
RM: 10, Station: CR10W Benzo(b)fluoranthene ND
RM: 10, Station: CR10W Benzo(g,h,i)perylene ND
RM: 10, Station: CR10W Benzo(k)fluoranthene ND
RM: 10, Station: CR10W Chrysene ND
RM: 10, Station: CR10W Dibenzo(a,h)anthracene ND
RM: 10, Station: CR10W Fluoranthene ND
RM: 10, Station: CR10W Fluorene 4.E-07 4.E-07
RM: 10, Station: CR10W Indeno(1,2,3-cd)pyrene ND
RM: 10, Station: CR10W Naphthalene 1.E-06 1.E-06
RM: 10, Station: CR10W Phenanthrene ND
RM: 10, Station: CR10W Pyrene ND
RM: 10, Station: CR10W Total Carcinogenic PAHs --
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 10, Station: CR10W Phthalates 
RM: 10, Station: CR10W Butylbenzyl phthalate ND
RM: 10, Station: CR10W Semi-Volatile Organic Compounds
RM: 10, Station: CR10W Dibenzofuran 2.E-07 2.E-07
RM: 10, Station: CR10W Hexachlorobenzene 2.E-06 2.E-06
RM: 10, Station: CR10W Hexachlorobutadiene 9.E-08 9.E-08
RM: 10, Station: CR10W Phenols
RM: 10, Station: CR10W 4-Methylphenol ND
RM: 10, Station: CR10W Pentachlorophenol ND
RM: 10, Station: CR10W Phenol 9.E-06 9.E-06 9.E-06
RM: 10, Station: CR10W Polychlorinated Biphenyls
RM: 10, Station: CR10W Total Aroclors NA
RM: 10, Station: CR10W Total PCB Congeners --
RM: 10, Station: CR10W Total PCBs, Adjusted 1.E-01 1.E-01
RM: 10, Station: CR10W Dioxin/Furans
RM: 10, Station: CR10W Total Dioxin/Furan TEQ 1.E-02 1.E-02
RM: 10, Station: CR10W Total PCB TEQ 3.E-02 3.E-02
RM: 10, Station: CR10W Total TEQ 4.E-02 4.E-02
RM: 10, Station: CR10W Pesticides
RM: 10, Station: CR10W Aldrin ND
RM: 10, Station: CR10W alpha-Hexachlorocyclohexane 2.E-08 2.E-08
RM: 10, Station: CR10W Dieldrin 1.E-05 1.E-05
RM: 10, Station: CR10W Endrin ND
RM: 10, Station: CR10W Heptachlor epoxide ND
RM: 10, Station: CR10W Total DDD 6.E-06 6.E-06
RM: 10, Station: CR10W Total DDE 1.E-04 1.E-04
RM: 10, Station: CR10W Total DDT ND
RM: 10, Station: CR10W Total Chlordane 2.E-05 2.E-05
RM: 10, Station: CR10W Total Endosulfan ND

Exposure Point Total 3.E-03 5.E-03 5.E-04 2.E-02 5.E-02 7.E-04 1.E-04 1.E-01 4.E-02 9.E-06

Body Without Shell RM: 11, Station: CR11E Metals
RM: 11, Station: CR11E Aluminum 2.E-03 2.E-03
RM: 11, Station: CR11E Antimony ND
RM: 11, Station: CR11E Arsenic, inorganic 4.E-03 4.E-03
RM: 11, Station: CR11E Cadmium 1.E-03 1.E-03
RM: 11, Station: CR11E Chromium 5.E-06
RM: 11, Station: CR11E Copper 2.E-02 2.E-02
RM: 11, Station: CR11E Lead --
RM: 11, Station: CR11E Manganese 1.E-02 1.E-02
RM: 11, Station: CR11E Mercury 1.E-02 1.E-02
RM: 11, Station: CR11E Nickel 6.E-04 6.E-04
RM: 11, Station: CR11E Selenium ND
RM: 11, Station: CR11E Silver ND
RM: 11, Station: CR11E Thallium ND
RM: 11, Station: CR11E Zinc 3.E-03 3.E-03
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 11, Station: CR11E Butyltins
RM: 11, Station: CR11E Butyltin ion 3.E-05 3.E-05
RM: 11, Station: CR11E Dibutyltin ion 6.E-05 6.E-05
RM: 11, Station: CR11E Tributyltin ion ND
RM: 11, Station: CR11E Polynuclear Aromatic Hydrocarbons
RM: 11, Station: CR11E 2-Methylnaphthalene ND
RM: 11, Station: CR11E Acenaphthene 1.E-07 1.E-07
RM: 11, Station: CR11E Acenaphthylene ND
RM: 11, Station: CR11E Anthracene 2.E-08
RM: 11, Station: CR11E Benzo(a)anthracene ND
RM: 11, Station: CR11E Benzo(a)pyrene --
RM: 11, Station: CR11E Benzo(b)fluoranthene ND
RM: 11, Station: CR11E Benzo(g,h,i)perylene ND
RM: 11, Station: CR11E Benzo(k)fluoranthene ND
RM: 11, Station: CR11E Chrysene ND
RM: 11, Station: CR11E Dibenzo(a,h)anthracene ND
RM: 11, Station: CR11E Fluoranthene ND
RM: 11, Station: CR11E Fluorene 3.E-07 3.E-07
RM: 11, Station: CR11E Indeno(1,2,3-cd)pyrene ND
RM: 11, Station: CR11E Naphthalene 1.E-06 1.E-06
RM: 11, Station: CR11E Phenanthrene ND
RM: 11, Station: CR11E Pyrene ND
RM: 11, Station: CR11E Total Carcinogenic PAHs --
RM: 11, Station: CR11E Phthalates 
RM: 11, Station: CR11E Butylbenzyl phthalate 2.E-05 2.E-05 2.E-05
RM: 11, Station: CR11E Semi-Volatile Organic Compounds
RM: 11, Station: CR11E Dibenzofuran 3.E-07 3.E-07
RM: 11, Station: CR11E Hexachlorobenzene 3.E-06 3.E-06
RM: 11, Station: CR11E Hexachlorobutadiene ND
RM: 11, Station: CR11E Phenols
RM: 11, Station: CR11E 4-Methylphenol ND
RM: 11, Station: CR11E Pentachlorophenol ND
RM: 11, Station: CR11E Phenol 7.E-06 7.E-06 7.E-06
RM: 11, Station: CR11E Polychlorinated Biphenyls
RM: 11, Station: CR11E Total Aroclors NA
RM: 11, Station: CR11E Total PCB Congeners --
RM: 11, Station: CR11E Total PCBs, Adjusted 3.E+00 3.E+00
RM: 11, Station: CR11E Dioxin/Furans
RM: 11, Station: CR11E Total Dioxin/Furan TEQ 3.E-02 3.E-02
RM: 11, Station: CR11E Total PCB TEQ 2.E-01 2.E-01
RM: 11, Station: CR11E Total TEQ 3.E-01 3.E-01
RM: 11, Station: CR11E Pesticides
RM: 11, Station: CR11E Aldrin ND
RM: 11, Station: CR11E alpha-Hexachlorocyclohexane ND
RM: 11, Station: CR11E Dieldrin 9.E-06 9.E-06
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 11, Station: CR11E Endrin ND
RM: 11, Station: CR11E Heptachlor epoxide 2.E-06 2.E-06
RM: 11, Station: CR11E Total DDD 3.E-06 3.E-06
RM: 11, Station: CR11E Total DDE 2.E-04 2.E-04
RM: 11, Station: CR11E Total DDT ND
RM: 11, Station: CR11E Total Chlordane 3.E-05 3.E-05
RM: 11, Station: CR11E Total Endosulfan ND

Exposure Point Total 3.E-03 4.E-03 1.E-03 2.E-02 3.E-02 6.E-04 2.E-04 3.E+00 3.E-01 7.E-06
Body Without Shell RM: 12, Station: CR12W Metals

RM: 12, Station: CR12W Aluminum 3.E-03 3.E-03
RM: 12, Station: CR12W Antimony ND
RM: 12, Station: CR12W Arsenic, inorganic 5.E-03 5.E-03
RM: 12, Station: CR12W Cadmium 5.E-04 5.E-04
RM: 12, Station: CR12W Chromium 9.E-06
RM: 12, Station: CR12W Copper 2.E-02 2.E-02
RM: 12, Station: CR12W Lead --
RM: 12, Station: CR12W Manganese 2.E-02 2.E-02
RM: 12, Station: CR12W Mercury 1.E-02 1.E-02
RM: 12, Station: CR12W Nickel 6.E-04 6.E-04
RM: 12, Station: CR12W Selenium ND
RM: 12, Station: CR12W Silver ND
RM: 12, Station: CR12W Thallium ND
RM: 12, Station: CR12W Zinc 3.E-03 3.E-03
RM: 12, Station: CR12W Butyltins
RM: 12, Station: CR12W Butyltin ion 9.E-05 9.E-05
RM: 12, Station: CR12W Dibutyltin ion 9.E-05 9.E-05
RM: 12, Station: CR12W Tributyltin ion 3.E-04 3.E-04
RM: 12, Station: CR12W Polynuclear Aromatic Hydrocarbons
RM: 12, Station: CR12W 2-Methylnaphthalene ND
RM: 12, Station: CR12W Acenaphthene 2.E-07 2.E-07
RM: 12, Station: CR12W Acenaphthylene ND
RM: 12, Station: CR12W Anthracene 3.E-08
RM: 12, Station: CR12W Benzo(a)anthracene ND
RM: 12, Station: CR12W Benzo(a)pyrene --
RM: 12, Station: CR12W Benzo(b)fluoranthene ND
RM: 12, Station: CR12W Benzo(g,h,i)perylene ND
RM: 12, Station: CR12W Benzo(k)fluoranthene ND
RM: 12, Station: CR12W Chrysene ND
RM: 12, Station: CR12W Dibenzo(a,h)anthracene ND
RM: 12, Station: CR12W Fluoranthene ND
RM: 12, Station: CR12W Fluorene 2.E-07 2.E-07
RM: 12, Station: CR12W Indeno(1,2,3-cd)pyrene ND
RM: 12, Station: CR12W Naphthalene 1.E-06 1.E-06
RM: 12, Station: CR12W Phenanthrene ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 12, Station: CR12W Pyrene ND
RM: 12, Station: CR12W Total Carcinogenic PAHs --
RM: 12, Station: CR12W Phthalates 
RM: 12, Station: CR12W Butylbenzyl phthalate ND
RM: 12, Station: CR12W Semi-Volatile Organic Compounds
RM: 12, Station: CR12W Dibenzofuran 2.E-07 2.E-07
RM: 12, Station: CR12W Hexachlorobenzene 5.E-06 5.E-06
RM: 12, Station: CR12W Hexachlorobutadiene 8.E-08 8.E-08
RM: 12, Station: CR12W Phenols
RM: 12, Station: CR12W 4-Methylphenol ND
RM: 12, Station: CR12W Pentachlorophenol ND
RM: 12, Station: CR12W Phenol ND
RM: 12, Station: CR12W Polychlorinated Biphenyls
RM: 12, Station: CR12W Total Aroclors NA
RM: 12, Station: CR12W Total PCB Congeners --
RM: 12, Station: CR12W Total PCBs, Adjusted 2.E-02 2.E-02
RM: 12, Station: CR12W Dioxin/Furans
RM: 12, Station: CR12W Total Dioxin/Furan TEQ 1.E-02 1.E-02
RM: 12, Station: CR12W Total PCB TEQ 1.E-02 1.E-02
RM: 12, Station: CR12W Total TEQ 2.E-02 2.E-02
RM: 12, Station: CR12W Pesticides
RM: 12, Station: CR12W Aldrin ND
RM: 12, Station: CR12W alpha-Hexachlorocyclohexane 1.E-08 1.E-08
RM: 12, Station: CR12W Dieldrin 2.E-05 2.E-05
RM: 12, Station: CR12W Endrin ND
RM: 12, Station: CR12W Heptachlor epoxide 5.E-06 5.E-06
RM: 12, Station: CR12W Total DDD 6.E-06 6.E-06
RM: 12, Station: CR12W Total DDE 2.E-04 2.E-04
RM: 12, Station: CR12W Total DDT ND
RM: 12, Station: CR12W Total Chlordane 2.E-05 2.E-05
RM: 12, Station: CR12W Total Endosulfan ND

Exposure Point Total 3.E-03 5.E-03 5.E-04 2.E-02 4.E-02 6.E-04 2.E-04 2.E-02 2.E-02
Body Without Shell RM: 12, Station: CR12E Metals

RM: 12, Station: CR12E Aluminum 3.E-03 3.E-03
RM: 12, Station: CR12E Antimony ND
RM: 12, Station: CR12E Arsenic, inorganic 5.E-03 5.E-03
RM: 12, Station: CR12E Cadmium 5.E-04 5.E-04
RM: 12, Station: CR12E Chromium 1.E-05
RM: 12, Station: CR12E Copper 2.E-02 2.E-02
RM: 12, Station: CR12E Lead --
RM: 12, Station: CR12E Manganese 3.E-02 3.E-02
RM: 12, Station: CR12E Mercury 1.E-02 1.E-02
RM: 12, Station: CR12E Nickel 7.E-04 7.E-04
RM: 12, Station: CR12E Selenium ND
RM: 12, Station: CR12E Silver ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 12, Station: CR12E Thallium ND
RM: 12, Station: CR12E Zinc 3.E-03 3.E-03
RM: 12, Station: CR12E Butyltins
RM: 12, Station: CR12E Butyltin ion 3.E-05 3.E-05
RM: 12, Station: CR12E Dibutyltin ion ND
RM: 12, Station: CR12E Tributyltin ion ND
RM: 12, Station: CR12E Polynuclear Aromatic Hydrocarbons
RM: 12, Station: CR12E 2-Methylnaphthalene ND
RM: 12, Station: CR12E Acenaphthene ND
RM: 12, Station: CR12E Acenaphthylene ND
RM: 12, Station: CR12E Anthracene 2.E-08
RM: 12, Station: CR12E Benzo(a)anthracene ND
RM: 12, Station: CR12E Benzo(a)pyrene --
RM: 12, Station: CR12E Benzo(b)fluoranthene ND
RM: 12, Station: CR12E Benzo(g,h,i)perylene ND
RM: 12, Station: CR12E Benzo(k)fluoranthene --
RM: 12, Station: CR12E Chrysene ND
RM: 12, Station: CR12E Dibenzo(a,h)anthracene ND
RM: 12, Station: CR12E Fluoranthene ND
RM: 12, Station: CR12E Fluorene 2.E-07 2.E-07
RM: 12, Station: CR12E Indeno(1,2,3-cd)pyrene ND
RM: 12, Station: CR12E Naphthalene 1.E-06 1.E-06
RM: 12, Station: CR12E Phenanthrene ND
RM: 12, Station: CR12E Pyrene ND
RM: 12, Station: CR12E Total Carcinogenic PAHs --
RM: 12, Station: CR12E Phthalates 
RM: 12, Station: CR12E Butylbenzyl phthalate 6.E-06 6.E-06 6.E-06
RM: 12, Station: CR12E Semi-Volatile Organic Compounds
RM: 12, Station: CR12E Dibenzofuran ND
RM: 12, Station: CR12E Hexachlorobenzene 5.E-06 5.E-06
RM: 12, Station: CR12E Hexachlorobutadiene ND
RM: 12, Station: CR12E Phenols
RM: 12, Station: CR12E 4-Methylphenol ND
RM: 12, Station: CR12E Pentachlorophenol ND
RM: 12, Station: CR12E Phenol 1.E-05 1.E-05 1.E-05
RM: 12, Station: CR12E Polychlorinated Biphenyls
RM: 12, Station: CR12E Total Aroclors NA
RM: 12, Station: CR12E Total PCB Congeners --
RM: 12, Station: CR12E Total PCBs, Adjusted 4.E-02 4.E-02
RM: 12, Station: CR12E Dioxin/Furans
RM: 12, Station: CR12E Total Dioxin/Furan TEQ 2.E-02 2.E-02
RM: 12, Station: CR12E Total PCB TEQ 2.E-02 2.E-02
RM: 12, Station: CR12E Total TEQ 5.E-02 5.E-02
RM: 12, Station: CR12E Pesticides
RM: 12, Station: CR12E Aldrin ND
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 12, Station: CR12E alpha-Hexachlorocyclohexane ND
RM: 12, Station: CR12E Dieldrin 1.E-05 1.E-05
RM: 12, Station: CR12E Endrin ND
RM: 12, Station: CR12E Heptachlor epoxide ND
RM: 12, Station: CR12E Total DDD 5.E-06 5.E-06
RM: 12, Station: CR12E Total DDE 2.E-04 2.E-04
RM: 12, Station: CR12E Total DDT ND
RM: 12, Station: CR12E Total Chlordane 4.E-05 4.E-05
RM: 12, Station: CR12E Total Endosulfan ND

Exposure Point Total 3.E-03 5.E-03 5.E-04 2.E-02 4.E-02 8.E-04 3.E-04 4.E-02 5.E-02 1.E-05
Body Without Shell Study Area Wide Metals

Study Area Wide Aluminum 5.E-03 5.E-03
Study Area Wide Antimony 1.E-03 1.E-03
Study Area Wide Arsenic, inorganic 6.E-03 6.E-03
Study Area Wide Cadmium 9.E-04 9.E-04
Study Area Wide Chromium 2.E-05
Study Area Wide Copper 2.E-02 2.E-02
Study Area Wide Lead --
Study Area Wide Manganese 5.E-02 5.E-02
Study Area Wide Mercury 1.E-02 1.E-02
Study Area Wide Nickel 1.E-03 1.E-03
Study Area Wide Selenium 4.E-03 4.E-03
Study Area Wide Silver 3.E-04 3.E-04
Study Area Wide Thallium 3.E-03 3.E-03 3.E-03
Study Area Wide Zinc 3.E-03 3.E-03
Study Area Wide Butyltins
Study Area Wide Butyltin ion 7.E-04 7.E-04
Study Area Wide Dibutyltin ion 5.E-02 5.E-02
Study Area Wide Tributyltin ion 4.E-04 4.E-04
Study Area Wide Polynuclear Aromatic Hydrocarbons
Study Area Wide 2-Methylnaphthalene 1.E-05 1.E-05
Study Area Wide Acenaphthene 3.E-06 3.E-06
Study Area Wide Acenaphthylene 9.E-07 9.E-07
Study Area Wide Anthracene 5.E-07
Study Area Wide Benzo(a)anthracene --
Study Area Wide Benzo(a)pyrene --
Study Area Wide Benzo(b)fluoranthene --
Study Area Wide Benzo(g,h,i)perylene 9.E-06 9.E-06
Study Area Wide Benzo(k)fluoranthene --
Study Area Wide Chrysene --
Study Area Wide Dibenzo(a,h)anthracene --
Study Area Wide Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
Study Area Wide Fluorene 2.E-06 2.E-06
Study Area Wide Indeno(1,2,3-cd)pyrene --
Study Area Wide Naphthalene 7.E-06 7.E-06
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TABLE 5-178.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

Study Area Wide Phenanthrene 2.E-04 2.E-04
Study Area Wide Pyrene 1.E-04 1.E-04
Study Area Wide Total Carcinogenic PAHs --
Study Area Wide Phthalates 
Study Area Wide Butylbenzyl phthalate 2.E-05 2.E-05 2.E-05
Study Area Wide Semi-Volatile Organic Compounds
Study Area Wide Dibenzofuran 5.E-07 5.E-07
Study Area Wide Hexachlorobenzene 4.E-06 4.E-06
Study Area Wide Hexachlorobutadiene 9.E-08 9.E-08
Study Area Wide Phenols
Study Area Wide 4-Methylphenol 2.E-03 2.E-03 2.E-03
Study Area Wide Pentachlorophenol 2.E-04 2.E-04 2.E-04
Study Area Wide Phenol 2.E-05 2.E-05 2.E-05
Study Area Wide Polychlorinated Biphenyls
Study Area Wide Total Aroclors 1.E-01 1.E-01
Study Area Wide Total PCB Congeners --
Study Area Wide Total PCBs, Adjusted 1.E+00 1.E+00
Study Area Wide Dioxin/Furans
Study Area Wide Total Dioxin/Furan TEQ 3.E-01 3.E-01
Study Area Wide Total PCB TEQ 1.E-01 1.E-01
Study Area Wide Total TEQ 5.E-01 5.E-01
Study Area Wide Pesticides
Study Area Wide Aldrin 6.E-05 6.E-05
Study Area Wide alpha-Hexachlorocyclohexane 2.E-08 2.E-08
Study Area Wide Dieldrin 4.E-05 4.E-05
Study Area Wide Endrin 8.E-05 8.E-05
Study Area Wide Heptachlor epoxide 6.E-06 6.E-06
Study Area Wide Total DDD 3.E-04 3.E-04
Study Area Wide Total DDE 1.E-03 1.E-03
Study Area Wide Total DDT 5.E-04 5.E-04
Study Area Wide Total Chlordane 1.E-04 1.E-04
Study Area Wide Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 7.E-03 6.E-03 2.E-03 2.E-02 7.E-02 6.E-03 6.E-03 1.E+00 1.E-05 5.E-01 2.E-05

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data when available. When congener data not available, PCB Aroclor data were used in sums.

Abbreviations: -- = Not applicable. ND = Not Detected in given exposure area.
DDD = Dichlorodiphenyldichloroethane. PAHs = Polynuclear Aromatic Hydrocarbons.
DDE = Dichlorodiphenyldichloroethylene. PCB = Polychlorinated Biphenyls.
DDT = Dichlorodiphenyltrichloroethane. RM = River mile.
HQ = Hazard Quotient. TEQ = Toxic Equivalents.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Body Without Shell RM 1, Station: CR01EA Metals
RM 1, Station: CR01EA Aluminum 2.E-03 2.E-03
RM 1, Station: CR01EA Antimony ND
RM 1, Station: CR01EA Arsenic, inorganic 5.E-03 5.E-03
RM 1, Station: CR01EA Cadmium 1.E-03 1.E-03
RM 1, Station: CR01EA Chromium 6.E-06
RM 1, Station: CR01EA Copper 2.E-02 2.E-02
RM 1, Station: CR01EA Lead --
RM 1, Station: CR01EA Manganese 8.E-03 8.E-03
RM 1, Station: CR01EA Mercury 9.E-03 9.E-03
RM 1, Station: CR01EA Nickel 6.E-04 6.E-04
RM 1, Station: CR01EA Selenium ND
RM 1, Station: CR01EA Silver ND
RM 1, Station: CR01EA Thallium 5.E-03 5.E-03 5.E-03
RM 1, Station: CR01EA Zinc 2.E-03 2.E-03
RM 1, Station: CR01EA Butyltins
RM 1, Station: CR01EA Butyltin ion 4.E-05 4.E-05
RM 1, Station: CR01EA Dibutyltin ion 1.E-04 1.E-04
RM 1, Station: CR01EA Tributyltin ion 2.E-04 2.E-04
RM 1, Station: CR01EA Polynuclear Aromatic Hydrocarbons
RM 1, Station: CR01EA 2-Methylnaphthalene 6.E-06 6.E-06
RM 1, Station: CR01EA Acenaphthene 7.E-07 7.E-07
RM 1, Station: CR01EA Acenaphthylene 1.E-07 1.E-07
RM 1, Station: CR01EA Anthracene 5.E-08
RM 1, Station: CR01EA Benzo(a)anthracene ND
RM 1, Station: CR01EA Benzo(a)pyrene --
RM 1, Station: CR01EA Benzo(b)fluoranthene ND
RM 1, Station: CR01EA Benzo(g,h,i)perylene ND
RM 1, Station: CR01EA Benzo(k)fluoranthene ND
RM 1, Station: CR01EA Chrysene ND
RM 1, Station: CR01EA Dibenzo(a,h)anthracene ND
RM 1, Station: CR01EA Fluoranthene ND
RM 1, Station: CR01EA Fluorene 8.E-07 8.E-07
RM 1, Station: CR01EA Indeno(1,2,3-cd)pyrene ND
RM 1, Station: CR01EA Naphthalene 2.E-06 2.E-06
RM 1, Station: CR01EA Phenanthrene ND
RM 1, Station: CR01EA Pyrene ND
RM 1, Station: CR01EA Total Carcinogenic PAHs --
RM 1, Station: CR01EA Phthalates 
RM 1, Station: CR01EA Butylbenzyl phthalate ND
RM 1, Station: CR01EA Semi-Volatile Organic Compounds
RM 1, Station: CR01EA Dibenzofuran 4.E-07 4.E-07
RM 1, Station: CR01EA Hexachlorobenzene 2.E-06 2.E-06
RM 1, Station: CR01EA Hexachlorobutadiene 1.E-07 1.E-07

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM 1, Station: CR01EA Phenols
RM 1, Station: CR01EA 4-Methylphenol ND
RM 1, Station: CR01EA Pentachlorophenol ND
RM 1, Station: CR01EA Phenol 8.E-06 8.E-06 8.E-06
RM 1, Station: CR01EA Polychlorinated Biphenyls
RM 1, Station: CR01EA Total Aroclors NA
RM 1, Station: CR01EA Total PCB Congeners --
RM 1, Station: CR01EA Total PCBs, Adjusted 1.E-02 1.E-02
RM 1, Station: CR01EA Dioxin/Furans
RM 1, Station: CR01EA Total Dioxin/Furan TEQ 1.E-02 1.E-02
RM 1, Station: CR01EA Total PCB TEQ 1.E-02 1.E-02
RM 1, Station: CR01EA Total TEQ 3.E-02 3.E-02
RM 1, Station: CR01EA Pesticides
RM 1, Station: CR01EA Aldrin ND
RM 1, Station: CR01EA alpha-Hexachlorocyclohexane ND
RM 1, Station: CR01EA Dieldrin ND
RM 1, Station: CR01EA Endrin ND
RM 1, Station: CR01EA Heptachlor epoxide 3.E-06 3.E-06
RM 1, Station: CR01EA Total DDD 2.E-05 2.E-05
RM 1, Station: CR01EA Total DDE 3.E-04 3.E-04
RM 1, Station: CR01EA Total DDT ND
RM 1, Station: CR01EA Total Chlordane 2.E-05 2.E-05
RM 1, Station: CR01EA Total Endosulfan ND

Exposure Point Totalb 7.E-03 5.E-03 1.E-03 2.E-02 2.E-02 6.E-04 5.E-03 1.E-02 6.E-06 3.E-02 8.E-06
Body Without Shell RM 1, Station: CR01W Metals

RM 1, Station: CR01W Aluminum 4.E-03 4.E-03
RM 1, Station: CR01W Antimony ND
RM 1, Station: CR01W Arsenic, inorganic 6.E-03 6.E-03
RM 1, Station: CR01W Cadmium 8.E-04 8.E-04
RM 1, Station: CR01W Chromium 1.E-05
RM 1, Station: CR01W Copper 2.E-02 2.E-02
RM 1, Station: CR01W Lead --
RM 1, Station: CR01W Manganese 1.E-02 1.E-02
RM 1, Station: CR01W Mercury 1.E-02 1.E-02
RM 1, Station: CR01W Nickel 8.E-04 8.E-04
RM 1, Station: CR01W Selenium ND
RM 1, Station: CR01W Silver ND
RM 1, Station: CR01W Thallium 4.E-03 4.E-03 4.E-03
RM 1, Station: CR01W Zinc 2.E-03 2.E-03
RM 1, Station: CR01W Butyltins
RM 1, Station: CR01W Butyltin ion ND
RM 1, Station: CR01W Dibutyltin ion ND
RM 1, Station: CR01W Tributyltin ion ND
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM 1, Station: CR01W Polynuclear Aromatic Hydrocarbons
RM 1, Station: CR01W 2-Methylnaphthalene ND
RM 1, Station: CR01W Acenaphthene ND
RM 1, Station: CR01W Acenaphthylene ND
RM 1, Station: CR01W Anthracene 1.E-08
RM 1, Station: CR01W Benzo(a)anthracene ND
RM 1, Station: CR01W Benzo(a)pyrene --
RM 1, Station: CR01W Benzo(b)fluoranthene ND
RM 1, Station: CR01W Benzo(g,h,i)perylene ND
RM 1, Station: CR01W Benzo(k)fluoranthene ND
RM 1, Station: CR01W Chrysene ND
RM 1, Station: CR01W Dibenzo(a,h)anthracene ND
RM 1, Station: CR01W Fluoranthene ND
RM 1, Station: CR01W Fluorene 2.E-07 2.E-07
RM 1, Station: CR01W Indeno(1,2,3-cd)pyrene ND
RM 1, Station: CR01W Naphthalene 1.E-06 1.E-06
RM 1, Station: CR01W Phenanthrene ND
RM 1, Station: CR01W Pyrene ND
RM 1, Station: CR01W Total Carcinogenic PAHs --
RM 1, Station: CR01W Phthalates 
RM 1, Station: CR01W Butylbenzyl phthalate ND
RM 1, Station: CR01W Semi-Volatile Organic Compounds
RM 1, Station: CR01W Dibenzofuran 2.E-07 2.E-07
RM 1, Station: CR01W Hexachlorobenzene 3.E-06 3.E-06
RM 1, Station: CR01W Hexachlorobutadiene ND
RM 1, Station: CR01W Phenols
RM 1, Station: CR01W 4-Methylphenol ND
RM 1, Station: CR01W Pentachlorophenol ND
RM 1, Station: CR01W Phenol 1.E-05 1.E-05 1.E-05
RM 1, Station: CR01W Polychlorinated Biphenyls
RM 1, Station: CR01W Total Aroclors NA
RM 1, Station: CR01W Total PCB Congeners --
RM 1, Station: CR01W Total PCBs, Adjusted 1.E-02 1.E-02
RM 1, Station: CR01W Dioxin/Furans
RM 1, Station: CR01W Total Dioxin/Furan TEQ 2.E-02 2.E-02
RM 1, Station: CR01W Total PCB TEQ 9.E-03 9.E-03
RM 1, Station: CR01W Total TEQ 2.E-02 2.E-02
RM 1, Station: CR01W Pesticides
RM 1, Station: CR01W Aldrin ND
RM 1, Station: CR01W alpha-Hexachlorocyclohexane ND
RM 1, Station: CR01W Dieldrin 1.E-05 1.E-05
RM 1, Station: CR01W Endrin ND
RM 1, Station: CR01W Heptachlor epoxide ND
RM 1, Station: CR01W Total DDD 2.E-05 2.E-05
RM 1, Station: CR01W Total DDE 2.E-04 2.E-04
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM 1, Station: CR01W Total DDT ND
RM 1, Station: CR01W Total Chlordane 2.E-05 2.E-05
RM 1, Station: CR01W Total Endosulfan 1.E-06 1.E-06 1.E-06 1.E-06

Exposure Point Total 6.E-03 6.E-03 8.E-04 2.E-02 2.E-02 8.E-04 4.E-03 1.E-02 2.E-02 1.E-05
Body Without Shell RM 2, Station: 02R001 Metals

RM 2, Station: 02R001 Aluminum 5.E-03 5.E-03
RM 2, Station: 02R001 Antimony 8.E-04 8.E-04
RM 2, Station: 02R001 Arsenic, inorganic 6.E-03 6.E-03
RM 2, Station: 02R001 Cadmium 1.E-03 1.E-03
RM 2, Station: 02R001 Chromium 3.E-05
RM 2, Station: 02R001 Copper 1.E-02 1.E-02
RM 2, Station: 02R001 Lead --
RM 2, Station: 02R001 Manganese 5.E-02 5.E-02
RM 2, Station: 02R001 Mercury 1.E-02 1.E-02
RM 2, Station: 02R001 Nickel 1.E-03 1.E-03
RM 2, Station: 02R001 Selenium ND
RM 2, Station: 02R001 Silver 3.E-04 3.E-04
RM 2, Station: 02R001 Thallium 6.E-03 6.E-03 6.E-03
RM 2, Station: 02R001 Zinc 3.E-03 3.E-03
RM 2, Station: 02R001 Butyltins
RM 2, Station: 02R001 Butyltin ion NA
RM 2, Station: 02R001 Dibutyltin ion NA
RM 2, Station: 02R001 Tributyltin ion NA
RM 2, Station: 02R001 Polynuclear Aromatic Hydrocarbons
RM 2, Station: 02R001 2-Methylnaphthalene ND
RM 2, Station: 02R001 Acenaphthene ND
RM 2, Station: 02R001 Acenaphthylene ND
RM 2, Station: 02R001 Anthracene ND
RM 2, Station: 02R001 Benzo(a)anthracene ND
RM 2, Station: 02R001 Benzo(a)pyrene ND
RM 2, Station: 02R001 Benzo(b)fluoranthene ND
RM 2, Station: 02R001 Benzo(g,h,i)perylene ND
RM 2, Station: 02R001 Benzo(k)fluoranthene ND
RM 2, Station: 02R001 Chrysene ND
RM 2, Station: 02R001 Dibenzo(a,h)anthracene ND
RM 2, Station: 02R001 Fluoranthene ND
RM 2, Station: 02R001 Fluorene ND
RM 2, Station: 02R001 Indeno(1,2,3-cd)pyrene ND
RM 2, Station: 02R001 Naphthalene ND
RM 2, Station: 02R001 Phenanthrene ND
RM 2, Station: 02R001 Pyrene ND
RM 2, Station: 02R001 Total Carcinogenic PAHs --
RM 2, Station: 02R001 Phthalates 
RM 2, Station: 02R001 Butylbenzyl phthalate ND
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM 2, Station: 02R001 Semi-Volatile Organic Compounds
RM 2, Station: 02R001 Dibenzofuran ND
RM 2, Station: 02R001 Hexachlorobenzene ND
RM 2, Station: 02R001 Hexachlorobutadiene ND
RM 2, Station: 02R001 Phenols
RM 2, Station: 02R001 4-Methylphenol ND
RM 2, Station: 02R001 Pentachlorophenol ND
RM 2, Station: 02R001 Phenol ND
RM 2, Station: 02R001 Polychlorinated Biphenyls
RM 2, Station: 02R001 Total Aroclors 5.E-02 5.E-02
RM 2, Station: 02R001 Total PCB Congeners --
RM 2, Station: 02R001 Total PCBs, Adjusted 1.E-01 1.E-01
RM 2, Station: 02R001 Dioxin/Furans
RM 2, Station: 02R001 Total Dioxin/Furan TEQ 2.E-02 2.E-02
RM 2, Station: 02R001 Total PCB TEQ 1.E-01 1.E-01
RM 2, Station: 02R001 Total TEQ 2.E-01 2.E-01
RM 2, Station: 02R001 Pesticides
RM 2, Station: 02R001 Aldrin ND
RM 2, Station: 02R001 alpha-Hexachlorocyclohexane ND
RM 2, Station: 02R001 Dieldrin ND
RM 2, Station: 02R001 Endrin ND
RM 2, Station: 02R001 Heptachlor epoxide ND
RM 2, Station: 02R001 Total DDD ND
RM 2, Station: 02R001 Total DDE 3.E-04 3.E-04
RM 2, Station: 02R001 Total DDT 8.E-04 8.E-04
RM 2, Station: 02R001 Total Chlordane 3.E-04 3.E-04
RM 2, Station: 02R001 Total Endosulfan ND

Exposure Point Total 9.E-03 6.E-03 1.E-03 1.E-02 7.E-02 1.E-03 7.E-03 1.E-01 2.E-01
Body Without Shell RM 2, Station: 02R015 Metals

RM 2, Station: 02R015 Aluminum 4.E-03 4.E-03
RM 2, Station: 02R015 Antimony 1.E-03 1.E-03
RM 2, Station: 02R015 Arsenic, inorganic 6.E-03 6.E-03
RM 2, Station: 02R015 Cadmium 8.E-04 8.E-04
RM 2, Station: 02R015 Chromium 2.E-05
RM 2, Station: 02R015 Copper 1.E-02 1.E-02
RM 2, Station: 02R015 Lead --
RM 2, Station: 02R015 Manganese 6.E-02 6.E-02
RM 2, Station: 02R015 Mercury 1.E-02 1.E-02
RM 2, Station: 02R015 Nickel 1.E-03 1.E-03
RM 2, Station: 02R015 Selenium ND
RM 2, Station: 02R015 Silver 2.E-04 2.E-04
RM 2, Station: 02R015 Thallium 5.E-03 5.E-03 5.E-03
RM 2, Station: 02R015 Zinc 2.E-03 2.E-03
RM 2, Station: 02R015 Butyltins
RM 2, Station: 02R015 Butyltin ion NA
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM 2, Station: 02R015 Dibutyltin ion NA
RM 2, Station: 02R015 Tributyltin ion NA
RM 2, Station: 02R015 Polynuclear Aromatic Hydrocarbons
RM 2, Station: 02R015 2-Methylnaphthalene ND
RM 2, Station: 02R015 Acenaphthene ND
RM 2, Station: 02R015 Acenaphthylene ND
RM 2, Station: 02R015 Anthracene ND
RM 2, Station: 02R015 Benzo(a)anthracene ND
RM 2, Station: 02R015 Benzo(a)pyrene ND
RM 2, Station: 02R015 Benzo(b)fluoranthene ND
RM 2, Station: 02R015 Benzo(g,h,i)perylene ND
RM 2, Station: 02R015 Benzo(k)fluoranthene ND
RM 2, Station: 02R015 Chrysene ND
RM 2, Station: 02R015 Dibenzo(a,h)anthracene ND
RM 2, Station: 02R015 Fluoranthene ND
RM 2, Station: 02R015 Fluorene ND
RM 2, Station: 02R015 Indeno(1,2,3-cd)pyrene ND
RM 2, Station: 02R015 Naphthalene ND
RM 2, Station: 02R015 Phenanthrene ND
RM 2, Station: 02R015 Pyrene ND
RM 2, Station: 02R015 Total Carcinogenic PAHs --
RM 2, Station: 02R015 Phthalates 
RM 2, Station: 02R015 Butylbenzyl phthalate ND
RM 2, Station: 02R015 Semi-Volatile Organic Compounds
RM 2, Station: 02R015 Dibenzofuran ND
RM 2, Station: 02R015 Hexachlorobenzene ND
RM 2, Station: 02R015 Hexachlorobutadiene ND
RM 2, Station: 02R015 Phenols
RM 2, Station: 02R015 4-Methylphenol ND
RM 2, Station: 02R015 Pentachlorophenol ND
RM 2, Station: 02R015 Phenol ND
RM 2, Station: 02R015 Polychlorinated Biphenyls
RM 2, Station: 02R015 Total Aroclors 7.E-02 7.E-02
RM 2, Station: 02R015 Total PCB Congeners NA
RM 2, Station: 02R015 Total PCBs, Adjusted NA
RM 2, Station: 02R015 Dioxin/Furans
RM 2, Station: 02R015 Total Dioxin/Furan TEQ NA
RM 2, Station: 02R015 Total PCB TEQ NA
RM 2, Station: 02R015 Total TEQ --
RM 2, Station: 02R015 Pesticides
RM 2, Station: 02R015 Aldrin ND
RM 2, Station: 02R015 alpha-Hexachlorocyclohexane ND
RM 2, Station: 02R015 Dieldrin ND
RM 2, Station: 02R015 Endrin 3.E-04 3.E-04
RM 2, Station: 02R015 Heptachlor epoxide ND
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM 2, Station: 02R015 Total DDD ND
RM 2, Station: 02R015 Total DDE 4.E-04 4.E-04
RM 2, Station: 02R015 Total DDT 9.E-04 9.E-04
RM 2, Station: 02R015 Total Chlordane 3.E-04 3.E-04
RM 2, Station: 02R015 Total Endosulfan ND

Exposure Point Total 8.E-03 7.E-03 8.E-04 1.E-02 8.E-02 1.E-03 7.E-03
Body Without Shell RM: 3, Station: 03R001 Metals

RM: 3, Station: 03R001 Aluminum 5.E-03 5.E-03
RM: 3, Station: 03R001 Antimony 8.E-04 8.E-04
RM: 3, Station: 03R001 Arsenic, inorganic 6.E-03 6.E-03
RM: 3, Station: 03R001 Cadmium 8.E-04 8.E-04
RM: 3, Station: 03R001 Chromium 1.E-05
RM: 3, Station: 03R001 Copper 1.E-02 1.E-02
RM: 3, Station: 03R001 Lead --
RM: 3, Station: 03R001 Manganese 5.E-02 5.E-02
RM: 3, Station: 03R001 Mercury 1.E-02 1.E-02
RM: 3, Station: 03R001 Nickel 7.E-04 7.E-04
RM: 3, Station: 03R001 Selenium ND
RM: 3, Station: 03R001 Silver 3.E-04 3.E-04
RM: 3, Station: 03R001 Thallium 4.E-03 4.E-03 4.E-03
RM: 3, Station: 03R001 Zinc 3.E-03 3.E-03
RM: 3, Station: 03R001 Butyltins
RM: 3, Station: 03R001 Butyltin ion NA
RM: 3, Station: 03R001 Dibutyltin ion NA
RM: 3, Station: 03R001 Tributyltin ion NA
RM: 3, Station: 03R001 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R001 2-Methylnaphthalene ND
RM: 3, Station: 03R001 Acenaphthene ND
RM: 3, Station: 03R001 Acenaphthylene ND
RM: 3, Station: 03R001 Anthracene ND
RM: 3, Station: 03R001 Benzo(a)anthracene ND
RM: 3, Station: 03R001 Benzo(a)pyrene ND
RM: 3, Station: 03R001 Benzo(b)fluoranthene ND
RM: 3, Station: 03R001 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R001 Benzo(k)fluoranthene ND
RM: 3, Station: 03R001 Chrysene ND
RM: 3, Station: 03R001 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R001 Fluoranthene ND
RM: 3, Station: 03R001 Fluorene ND
RM: 3, Station: 03R001 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R001 Naphthalene ND
RM: 3, Station: 03R001 Phenanthrene ND
RM: 3, Station: 03R001 Pyrene ND
RM: 3, Station: 03R001 Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R001 Phthalates 
RM: 3, Station: 03R001 Butylbenzyl phthalate ND
RM: 3, Station: 03R001 Semi-Volatile Organic Compounds
RM: 3, Station: 03R001 Dibenzofuran ND
RM: 3, Station: 03R001 Hexachlorobenzene ND
RM: 3, Station: 03R001 Hexachlorobutadiene ND
RM: 3, Station: 03R001 Phenols
RM: 3, Station: 03R001 4-Methylphenol ND
RM: 3, Station: 03R001 Pentachlorophenol ND
RM: 3, Station: 03R001 Phenol ND
RM: 3, Station: 03R001 Polychlorinated Biphenyls
RM: 3, Station: 03R001 Total Aroclors ND
RM: 3, Station: 03R001 Total PCB Congeners NA
RM: 3, Station: 03R001 Total PCBs, Adjusted NA
RM: 3, Station: 03R001 Dioxin/Furans
RM: 3, Station: 03R001 Total Dioxin/Furan TEQ NA
RM: 3, Station: 03R001 Total PCB TEQ NA
RM: 3, Station: 03R001 Total TEQ --
RM: 3, Station: 03R001 Pesticides
RM: 3, Station: 03R001 Aldrin ND
RM: 3, Station: 03R001 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R001 Dieldrin ND
RM: 3, Station: 03R001 Endrin ND
RM: 3, Station: 03R001 Heptachlor epoxide ND
RM: 3, Station: 03R001 Total DDD ND
RM: 3, Station: 03R001 Total DDE 5.E-04 5.E-04
RM: 3, Station: 03R001 Total DDT 3.E-04 3.E-04
RM: 3, Station: 03R001 Total Chlordane ND
RM: 3, Station: 03R001 Total Endosulfan 8.E-06 8.E-06 8.E-06 8.E-06

Exposure Point Total 7.E-03 6.E-03 8.E-04 1.E-02 6.E-02 7.E-04 5.E-03
Body Without Shell RM: 3, Station: 03R002 Metals

RM: 3, Station: 03R002 Aluminum 4.E-03 4.E-03
RM: 3, Station: 03R002 Antimony 7.E-04 7.E-04
RM: 3, Station: 03R002 Arsenic, inorganic 6.E-03 6.E-03
RM: 3, Station: 03R002 Cadmium 8.E-04 8.E-04
RM: 3, Station: 03R002 Chromium 1.E-05
RM: 3, Station: 03R002 Copper 2.E-02 2.E-02
RM: 3, Station: 03R002 Lead --
RM: 3, Station: 03R002 Manganese 5.E-02 5.E-02
RM: 3, Station: 03R002 Mercury 1.E-02 1.E-02
RM: 3, Station: 03R002 Nickel 8.E-04 8.E-04
RM: 3, Station: 03R002 Selenium ND
RM: 3, Station: 03R002 Silver 3.E-04 3.E-04
RM: 3, Station: 03R002 Thallium 4.E-03 4.E-03 4.E-03
RM: 3, Station: 03R002 Zinc 3.E-03 3.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R002 Butyltins
RM: 3, Station: 03R002 Butyltin ion NA
RM: 3, Station: 03R002 Dibutyltin ion NA
RM: 3, Station: 03R002 Tributyltin ion NA
RM: 3, Station: 03R002 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R002 2-Methylnaphthalene ND
RM: 3, Station: 03R002 Acenaphthene ND
RM: 3, Station: 03R002 Acenaphthylene ND
RM: 3, Station: 03R002 Anthracene ND
RM: 3, Station: 03R002 Benzo(a)anthracene ND
RM: 3, Station: 03R002 Benzo(a)pyrene ND
RM: 3, Station: 03R002 Benzo(b)fluoranthene ND
RM: 3, Station: 03R002 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R002 Benzo(k)fluoranthene ND
RM: 3, Station: 03R002 Chrysene ND
RM: 3, Station: 03R002 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R002 Fluoranthene ND
RM: 3, Station: 03R002 Fluorene ND
RM: 3, Station: 03R002 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R002 Naphthalene ND
RM: 3, Station: 03R002 Phenanthrene ND
RM: 3, Station: 03R002 Pyrene ND
RM: 3, Station: 03R002 Total Carcinogenic PAHs --
RM: 3, Station: 03R002 Phthalates 
RM: 3, Station: 03R002 Butylbenzyl phthalate ND
RM: 3, Station: 03R002 Semi-Volatile Organic Compounds
RM: 3, Station: 03R002 Dibenzofuran ND
RM: 3, Station: 03R002 Hexachlorobenzene ND
RM: 3, Station: 03R002 Hexachlorobutadiene ND
RM: 3, Station: 03R002 Phenols
RM: 3, Station: 03R002 4-Methylphenol ND
RM: 3, Station: 03R002 Pentachlorophenol ND
RM: 3, Station: 03R002 Phenol ND
RM: 3, Station: 03R002 Polychlorinated Biphenyls
RM: 3, Station: 03R002 Total Aroclors ND
RM: 3, Station: 03R002 Total PCB Congeners NA
RM: 3, Station: 03R002 Total PCBs, Adjusted NA
RM: 3, Station: 03R002 Dioxin/Furans
RM: 3, Station: 03R002 Total Dioxin/Furan TEQ NA
RM: 3, Station: 03R002 Total PCB TEQ NA
RM: 3, Station: 03R002 Total TEQ --
RM: 3, Station: 03R002 Pesticides
RM: 3, Station: 03R002 Aldrin ND
RM: 3, Station: 03R002 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R002 Dieldrin ND
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R002 Endrin 2.E-04 2.E-04
RM: 3, Station: 03R002 Heptachlor epoxide ND
RM: 3, Station: 03R002 Total DDD ND
RM: 3, Station: 03R002 Total DDE 4.E-04 4.E-04
RM: 3, Station: 03R002 Total DDT 2.E-04 2.E-04
RM: 3, Station: 03R002 Total Chlordane ND
RM: 3, Station: 03R002 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 7.E-03 7.E-03 8.E-04 2.E-02 7.E-02 9.E-04 5.E-03
Body Without Shell RM: 3, Station: 03R003 Metals

RM: 3, Station: 03R003 Aluminum 7.E-03 7.E-03
RM: 3, Station: 03R003 Antimony 7.E-04 7.E-04
RM: 3, Station: 03R003 Arsenic, inorganic 6.E-03 6.E-03
RM: 3, Station: 03R003 Cadmium 1.E-03 1.E-03
RM: 3, Station: 03R003 Chromium 2.E-05
RM: 3, Station: 03R003 Copper 2.E-02 2.E-02
RM: 3, Station: 03R003 Lead --
RM: 3, Station: 03R003 Manganese 5.E-02 5.E-02
RM: 3, Station: 03R003 Mercury 1.E-02 1.E-02
RM: 3, Station: 03R003 Nickel 1.E-03 1.E-03
RM: 3, Station: 03R003 Selenium ND
RM: 3, Station: 03R003 Silver 4.E-04 4.E-04
RM: 3, Station: 03R003 Thallium 4.E-03 4.E-03 4.E-03
RM: 3, Station: 03R003 Zinc 3.E-03 3.E-03
RM: 3, Station: 03R003 Butyltins
RM: 3, Station: 03R003 Butyltin ion NA
RM: 3, Station: 03R003 Dibutyltin ion NA
RM: 3, Station: 03R003 Tributyltin ion NA
RM: 3, Station: 03R003 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R003 2-Methylnaphthalene ND
RM: 3, Station: 03R003 Acenaphthene ND
RM: 3, Station: 03R003 Acenaphthylene ND
RM: 3, Station: 03R003 Anthracene ND
RM: 3, Station: 03R003 Benzo(a)anthracene ND
RM: 3, Station: 03R003 Benzo(a)pyrene ND
RM: 3, Station: 03R003 Benzo(b)fluoranthene ND
RM: 3, Station: 03R003 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R003 Benzo(k)fluoranthene ND
RM: 3, Station: 03R003 Chrysene ND
RM: 3, Station: 03R003 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R003 Fluoranthene ND
RM: 3, Station: 03R003 Fluorene ND
RM: 3, Station: 03R003 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R003 Naphthalene ND
RM: 3, Station: 03R003 Phenanthrene ND
RM: 3, Station: 03R003 Pyrene ND
RM: 3, Station: 03R003 Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R003 Phthalates 
RM: 3, Station: 03R003 Butylbenzyl phthalate ND
RM: 3, Station: 03R003 Semi-Volatile Organic Compounds
RM: 3, Station: 03R003 Dibenzofuran ND
RM: 3, Station: 03R003 Hexachlorobenzene ND
RM: 3, Station: 03R003 Hexachlorobutadiene ND
RM: 3, Station: 03R003 Phenols
RM: 3, Station: 03R003 4-Methylphenol ND
RM: 3, Station: 03R003 Pentachlorophenol ND
RM: 3, Station: 03R003 Phenol ND
RM: 3, Station: 03R003 Polychlorinated Biphenyls
RM: 3, Station: 03R003 Total Aroclors ND
RM: 3, Station: 03R003 Total PCB Congeners --
RM: 3, Station: 03R003 Total PCBs, Adjusted 2.E-01 2.E-01
RM: 3, Station: 03R003 Dioxin/Furans
RM: 3, Station: 03R003 Total Dioxin/Furan TEQ 3.E-02 3.E-02
RM: 3, Station: 03R003 Total PCB TEQ 6.E-02 6.E-02
RM: 3, Station: 03R003 Total TEQ 8.E-02 8.E-02
RM: 3, Station: 03R003 Pesticides
RM: 3, Station: 03R003 Aldrin ND
RM: 3, Station: 03R003 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R003 Dieldrin ND
RM: 3, Station: 03R003 Endrin 2.E-04 2.E-04
RM: 3, Station: 03R003 Heptachlor epoxide ND
RM: 3, Station: 03R003 Total DDD ND
RM: 3, Station: 03R003 Total DDE 4.E-04 4.E-04
RM: 3, Station: 03R003 Total DDT 7.E-04 7.E-04
RM: 3, Station: 03R003 Total Chlordane ND
RM: 3, Station: 03R003 Total Endosulfan 9.E-06 9.E-06 9.E-06 9.E-06

Exposure Point Total 7.E-03 6.E-03 1.E-03 2.E-02 7.E-02 1.E-03 5.E-03 2.E-01 8.E-02
Body Without Shell RM: 3, Station: 03R004 Metals

RM: 3, Station: 03R004 Aluminum 5.E-03 5.E-03
RM: 3, Station: 03R004 Antimony 2.E-03 2.E-03
RM: 3, Station: 03R004 Arsenic, inorganic 6.E-03 6.E-03
RM: 3, Station: 03R004 Cadmium 9.E-04 9.E-04
RM: 3, Station: 03R004 Chromium 2.E-05
RM: 3, Station: 03R004 Copper 2.E-02 2.E-02
RM: 3, Station: 03R004 Lead --
RM: 3, Station: 03R004 Manganese 3.E-02 3.E-02
RM: 3, Station: 03R004 Mercury 1.E-02 1.E-02
RM: 3, Station: 03R004 Nickel 9.E-04 9.E-04
RM: 3, Station: 03R004 Selenium ND
RM: 3, Station: 03R004 Silver 4.E-04 4.E-04
RM: 3, Station: 03R004 Thallium 2.E-03 2.E-03 2.E-03
RM: 3, Station: 03R004 Zinc 3.E-03 3.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R004 Butyltins
RM: 3, Station: 03R004 Butyltin ion NA
RM: 3, Station: 03R004 Dibutyltin ion NA
RM: 3, Station: 03R004 Tributyltin ion NA
RM: 3, Station: 03R004 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R004 2-Methylnaphthalene ND
RM: 3, Station: 03R004 Acenaphthene ND
RM: 3, Station: 03R004 Acenaphthylene ND
RM: 3, Station: 03R004 Anthracene ND
RM: 3, Station: 03R004 Benzo(a)anthracene ND
RM: 3, Station: 03R004 Benzo(a)pyrene ND
RM: 3, Station: 03R004 Benzo(b)fluoranthene ND
RM: 3, Station: 03R004 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R004 Benzo(k)fluoranthene ND
RM: 3, Station: 03R004 Chrysene ND
RM: 3, Station: 03R004 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R004 Fluoranthene ND
RM: 3, Station: 03R004 Fluorene ND
RM: 3, Station: 03R004 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R004 Naphthalene ND
RM: 3, Station: 03R004 Phenanthrene ND
RM: 3, Station: 03R004 Pyrene ND
RM: 3, Station: 03R004 Total Carcinogenic PAHs --
RM: 3, Station: 03R004 Phthalates 
RM: 3, Station: 03R004 Butylbenzyl phthalate ND
RM: 3, Station: 03R004 Semi-Volatile Organic Compounds
RM: 3, Station: 03R004 Dibenzofuran ND
RM: 3, Station: 03R004 Hexachlorobenzene ND
RM: 3, Station: 03R004 Hexachlorobutadiene ND
RM: 3, Station: 03R004 Phenols
RM: 3, Station: 03R004 4-Methylphenol 2.E-03 2.E-03 2.E-03
RM: 3, Station: 03R004 Pentachlorophenol ND
RM: 3, Station: 03R004 Phenol 8.E-05 8.E-05 8.E-05
RM: 3, Station: 03R004 Polychlorinated Biphenyls
RM: 3, Station: 03R004 Total Aroclors ND
RM: 3, Station: 03R004 Total PCB Congeners --
RM: 3, Station: 03R004 Total PCBs, Adjusted 6.E-02 6.E-02
RM: 3, Station: 03R004 Dioxin/Furans
RM: 3, Station: 03R004 Total Dioxin/Furan TEQ 3.E-02 3.E-02
RM: 3, Station: 03R004 Total PCB TEQ 5.E-02 5.E-02
RM: 3, Station: 03R004 Total TEQ 8.E-02 8.E-02
RM: 3, Station: 03R004 Pesticides
RM: 3, Station: 03R004 Aldrin ND
RM: 3, Station: 03R004 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R004 Dieldrin ND
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R004 Endrin ND
RM: 3, Station: 03R004 Heptachlor epoxide ND
RM: 3, Station: 03R004 Total DDD ND
RM: 3, Station: 03R004 Total DDE 4.E-04 4.E-04
RM: 3, Station: 03R004 Total DDT 5.E-04 5.E-04
RM: 3, Station: 03R004 Total Chlordane ND
RM: 3, Station: 03R004 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 7.E-03 6.E-03 9.E-04 2.E-02 5.E-02 3.E-03 3.E-03 6.E-02 8.E-02 8.E-05
Body Without Shell RM: 3, Station: 03R005 Metals

RM: 3, Station: 03R005 Aluminum 3.E-03 3.E-03
RM: 3, Station: 03R005 Antimony 2.E-03 2.E-03
RM: 3, Station: 03R005 Arsenic, inorganic 5.E-03 5.E-03
RM: 3, Station: 03R005 Cadmium 1.E-03 1.E-03
RM: 3, Station: 03R005 Chromium 9.E-06
RM: 3, Station: 03R005 Copper 1.E-02 1.E-02
RM: 3, Station: 03R005 Lead --
RM: 3, Station: 03R005 Manganese 6.E-02 6.E-02
RM: 3, Station: 03R005 Mercury 1.E-02 1.E-02
RM: 3, Station: 03R005 Nickel 7.E-04 7.E-04
RM: 3, Station: 03R005 Selenium ND
RM: 3, Station: 03R005 Silver 1.E-04 1.E-04
RM: 3, Station: 03R005 Thallium 2.E-03 2.E-03 2.E-03
RM: 3, Station: 03R005 Zinc 2.E-03 2.E-03
RM: 3, Station: 03R005 Butyltins
RM: 3, Station: 03R005 Butyltin ion NA
RM: 3, Station: 03R005 Dibutyltin ion NA
RM: 3, Station: 03R005 Tributyltin ion NA
RM: 3, Station: 03R005 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R005 2-Methylnaphthalene ND
RM: 3, Station: 03R005 Acenaphthene ND
RM: 3, Station: 03R005 Acenaphthylene ND
RM: 3, Station: 03R005 Anthracene ND
RM: 3, Station: 03R005 Benzo(a)anthracene ND
RM: 3, Station: 03R005 Benzo(a)pyrene ND
RM: 3, Station: 03R005 Benzo(b)fluoranthene ND
RM: 3, Station: 03R005 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R005 Benzo(k)fluoranthene ND
RM: 3, Station: 03R005 Chrysene ND
RM: 3, Station: 03R005 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R005 Fluoranthene ND
RM: 3, Station: 03R005 Fluorene ND
RM: 3, Station: 03R005 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R005 Naphthalene ND
RM: 3, Station: 03R005 Phenanthrene ND
RM: 3, Station: 03R005 Pyrene ND
RM: 3, Station: 03R005 Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R005 Phthalates 
RM: 3, Station: 03R005 Butylbenzyl phthalate ND
RM: 3, Station: 03R005 Semi-Volatile Organic Compounds
RM: 3, Station: 03R005 Dibenzofuran ND
RM: 3, Station: 03R005 Hexachlorobenzene ND
RM: 3, Station: 03R005 Hexachlorobutadiene ND
RM: 3, Station: 03R005 Phenols
RM: 3, Station: 03R005 4-Methylphenol ND
RM: 3, Station: 03R005 Pentachlorophenol ND
RM: 3, Station: 03R005 Phenol ND
RM: 3, Station: 03R005 Polychlorinated Biphenyls
RM: 3, Station: 03R005 Total Aroclors 7.E-01 7.E-01
RM: 3, Station: 03R005 Total PCB Congeners --
RM: 3, Station: 03R005 Total PCBs, Adjusted 5.E-01 5.E-01
RM: 3, Station: 03R005 Dioxin/Furans
RM: 3, Station: 03R005 Total Dioxin/Furan TEQ 3.E-02 3.E-02
RM: 3, Station: 03R005 Total PCB TEQ 1.E-01 1.E-01
RM: 3, Station: 03R005 Total TEQ 2.E-01 2.E-01
RM: 3, Station: 03R005 Pesticides
RM: 3, Station: 03R005 Aldrin ND
RM: 3, Station: 03R005 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R005 Dieldrin ND
RM: 3, Station: 03R005 Endrin 4.E-04 4.E-04
RM: 3, Station: 03R005 Heptachlor epoxide ND
RM: 3, Station: 03R005 Total DDD ND
RM: 3, Station: 03R005 Total DDE 4.E-04 4.E-04
RM: 3, Station: 03R005 Total DDT ND
RM: 3, Station: 03R005 Total Chlordane 3.E-04 3.E-04
RM: 3, Station: 03R005 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 6.E-03 5.E-03 1.E-03 1.E-02 8.E-02 7.E-04 3.E-03 5.E-01 2.E-01
Body Without Shell RM: 3, Station: 03R032 Metals

RM: 3, Station: 03R032 Aluminum 3.E-03 3.E-03
RM: 3, Station: 03R032 Antimony 7.E-04 7.E-04
RM: 3, Station: 03R032 Arsenic, inorganic 7.E-03 7.E-03
RM: 3, Station: 03R032 Cadmium 6.E-04 6.E-04
RM: 3, Station: 03R032 Chromium 2.E-05
RM: 3, Station: 03R032 Copper 2.E-02 2.E-02
RM: 3, Station: 03R032 Lead --
RM: 3, Station: 03R032 Manganese 4.E-02 4.E-02
RM: 3, Station: 03R032 Mercury 1.E-02 1.E-02
RM: 3, Station: 03R032 Nickel 9.E-04 9.E-04
RM: 3, Station: 03R032 Selenium ND
RM: 3, Station: 03R032 Silver 3.E-04 3.E-04
RM: 3, Station: 03R032 Thallium 3.E-03 3.E-03 3.E-03
RM: 3, Station: 03R032 Zinc 3.E-03 3.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R032 Butyltins
RM: 3, Station: 03R032 Butyltin ion NA
RM: 3, Station: 03R032 Dibutyltin ion NA
RM: 3, Station: 03R032 Tributyltin ion NA
RM: 3, Station: 03R032 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R032 2-Methylnaphthalene ND
RM: 3, Station: 03R032 Acenaphthene ND
RM: 3, Station: 03R032 Acenaphthylene ND
RM: 3, Station: 03R032 Anthracene ND
RM: 3, Station: 03R032 Benzo(a)anthracene ND
RM: 3, Station: 03R032 Benzo(a)pyrene ND
RM: 3, Station: 03R032 Benzo(b)fluoranthene ND
RM: 3, Station: 03R032 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R032 Benzo(k)fluoranthene ND
RM: 3, Station: 03R032 Chrysene ND
RM: 3, Station: 03R032 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R032 Fluoranthene ND
RM: 3, Station: 03R032 Fluorene ND
RM: 3, Station: 03R032 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R032 Naphthalene ND
RM: 3, Station: 03R032 Phenanthrene ND
RM: 3, Station: 03R032 Pyrene ND
RM: 3, Station: 03R032 Total Carcinogenic PAHs --
RM: 3, Station: 03R032 Phthalates 
RM: 3, Station: 03R032 Butylbenzyl phthalate ND
RM: 3, Station: 03R032 Semi-Volatile Organic Compounds
RM: 3, Station: 03R032 Dibenzofuran ND
RM: 3, Station: 03R032 Hexachlorobenzene ND
RM: 3, Station: 03R032 Hexachlorobutadiene ND
RM: 3, Station: 03R032 Phenols
RM: 3, Station: 03R032 4-Methylphenol ND
RM: 3, Station: 03R032 Pentachlorophenol ND
RM: 3, Station: 03R032 Phenol ND
RM: 3, Station: 03R032 Polychlorinated Biphenyls
RM: 3, Station: 03R032 Total Aroclors ND
RM: 3, Station: 03R032 Total PCB Congeners NA
RM: 3, Station: 03R032 Total PCBs, Adjusted NA
RM: 3, Station: 03R032 Dioxin/Furans
RM: 3, Station: 03R032 Total Dioxin/Furan TEQ NA
RM: 3, Station: 03R032 Total PCB TEQ NA
RM: 3, Station: 03R032 Total TEQ --
RM: 3, Station: 03R032 Pesticides
RM: 3, Station: 03R032 Aldrin ND
RM: 3, Station: 03R032 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R032 Dieldrin ND
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R032 Endrin ND
RM: 3, Station: 03R032 Heptachlor epoxide ND
RM: 3, Station: 03R032 Total DDD ND
RM: 3, Station: 03R032 Total DDE 4.E-04 4.E-04
RM: 3, Station: 03R032 Total DDT 3.E-04 3.E-04
RM: 3, Station: 03R032 Total Chlordane ND
RM: 3, Station: 03R032 Total Endosulfan ND

Exposure Point Total 6.E-03 7.E-03 6.E-04 2.E-02 6.E-02 9.E-04 4.E-03
Body Without Shell RM: 4, Station: 04R002 Metals

RM: 4, Station: 04R002 Aluminum 4.E-03 4.E-03
RM: 4, Station: 04R002 Antimony 1.E-03 1.E-03
RM: 4, Station: 04R002 Arsenic, inorganic 6.E-03 6.E-03
RM: 4, Station: 04R002 Cadmium 1.E-03 1.E-03
RM: 4, Station: 04R002 Chromium 6.E-06
RM: 4, Station: 04R002 Copper 2.E-02 2.E-02
RM: 4, Station: 04R002 Lead --
RM: 4, Station: 04R002 Manganese 4.E-02 4.E-02
RM: 4, Station: 04R002 Mercury 2.E-02 2.E-02
RM: 4, Station: 04R002 Nickel 6.E-04 6.E-04
RM: 4, Station: 04R002 Selenium ND
RM: 4, Station: 04R002 Silver 4.E-04 4.E-04
RM: 4, Station: 04R002 Thallium 2.E-03 2.E-03 2.E-03
RM: 4, Station: 04R002 Zinc 3.E-03 3.E-03
RM: 4, Station: 04R002 Butyltins
RM: 4, Station: 04R002 Butyltin ion NA
RM: 4, Station: 04R002 Dibutyltin ion NA
RM: 4, Station: 04R002 Tributyltin ion NA
RM: 4, Station: 04R002 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R002 2-Methylnaphthalene ND
RM: 4, Station: 04R002 Acenaphthene ND
RM: 4, Station: 04R002 Acenaphthylene ND
RM: 4, Station: 04R002 Anthracene ND
RM: 4, Station: 04R002 Benzo(a)anthracene ND
RM: 4, Station: 04R002 Benzo(a)pyrene ND
RM: 4, Station: 04R002 Benzo(b)fluoranthene ND
RM: 4, Station: 04R002 Benzo(g,h,i)perylene ND
RM: 4, Station: 04R002 Benzo(k)fluoranthene ND
RM: 4, Station: 04R002 Chrysene ND
RM: 4, Station: 04R002 Dibenzo(a,h)anthracene ND
RM: 4, Station: 04R002 Fluoranthene ND
RM: 4, Station: 04R002 Fluorene ND
RM: 4, Station: 04R002 Indeno(1,2,3-cd)pyrene ND
RM: 4, Station: 04R002 Naphthalene ND
RM: 4, Station: 04R002 Phenanthrene ND
RM: 4, Station: 04R002 Pyrene ND
RM: 4, Station: 04R002 Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 4, Station: 04R002 Phthalates 
RM: 4, Station: 04R002 Butylbenzyl phthalate ND
RM: 4, Station: 04R002 Semi-Volatile Organic Compounds
RM: 4, Station: 04R002 Dibenzofuran ND
RM: 4, Station: 04R002 Hexachlorobenzene ND
RM: 4, Station: 04R002 Hexachlorobutadiene ND
RM: 4, Station: 04R002 Phenols
RM: 4, Station: 04R002 4-Methylphenol ND
RM: 4, Station: 04R002 Pentachlorophenol ND
RM: 4, Station: 04R002 Phenol ND
RM: 4, Station: 04R002 Polychlorinated Biphenyls
RM: 4, Station: 04R002 Total Aroclors ND
RM: 4, Station: 04R002 Total PCB Congeners NA
RM: 4, Station: 04R002 Total PCBs, Adjusted NA
RM: 4, Station: 04R002 Dioxin/Furans
RM: 4, Station: 04R002 Total Dioxin/Furan TEQ NA
RM: 4, Station: 04R002 Total PCB TEQ NA
RM: 4, Station: 04R002 Total TEQ --
RM: 4, Station: 04R002 Pesticides
RM: 4, Station: 04R002 Aldrin ND
RM: 4, Station: 04R002 alpha-Hexachlorocyclohexane ND
RM: 4, Station: 04R002 Dieldrin ND
RM: 4, Station: 04R002 Endrin ND
RM: 4, Station: 04R002 Heptachlor epoxide ND
RM: 4, Station: 04R002 Total DDD ND
RM: 4, Station: 04R002 Total DDE 4.E-04 4.E-04
RM: 4, Station: 04R002 Total DDT 2.E-04 2.E-04
RM: 4, Station: 04R002 Total Chlordane ND
RM: 4, Station: 04R002 Total Endosulfan ND

Exposure Point Total 5.E-03 7.E-03 1.E-03 2.E-02 6.E-02 6.E-04 2.E-03
Body Without Shell RM: 4, Station: 04R003 Metals

RM: 4, Station: 04R003 Aluminum 3.E-03 3.E-03
RM: 4, Station: 04R003 Antimony 1.E-03 1.E-03
RM: 4, Station: 04R003 Arsenic, inorganic 6.E-03 6.E-03
RM: 4, Station: 04R003 Cadmium 1.E-03 1.E-03
RM: 4, Station: 04R003 Chromium 6.E-06
RM: 4, Station: 04R003 Copper 2.E-02 2.E-02
RM: 4, Station: 04R003 Lead --
RM: 4, Station: 04R003 Manganese 4.E-02 4.E-02
RM: 4, Station: 04R003 Mercury 1.E-02 1.E-02
RM: 4, Station: 04R003 Nickel ND
RM: 4, Station: 04R003 Selenium ND
RM: 4, Station: 04R003 Silver 4.E-04 4.E-04
RM: 4, Station: 04R003 Thallium 2.E-03 2.E-03 2.E-03
RM: 4, Station: 04R003 Zinc 3.E-03 3.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 4, Station: 04R003 Butyltins
RM: 4, Station: 04R003 Butyltin ion NA
RM: 4, Station: 04R003 Dibutyltin ion NA
RM: 4, Station: 04R003 Tributyltin ion NA
RM: 4, Station: 04R003 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R003 2-Methylnaphthalene ND
RM: 4, Station: 04R003 Acenaphthene ND
RM: 4, Station: 04R003 Acenaphthylene ND
RM: 4, Station: 04R003 Anthracene ND
RM: 4, Station: 04R003 Benzo(a)anthracene ND
RM: 4, Station: 04R003 Benzo(a)pyrene ND
RM: 4, Station: 04R003 Benzo(b)fluoranthene ND
RM: 4, Station: 04R003 Benzo(g,h,i)perylene ND
RM: 4, Station: 04R003 Benzo(k)fluoranthene ND
RM: 4, Station: 04R003 Chrysene ND
RM: 4, Station: 04R003 Dibenzo(a,h)anthracene ND
RM: 4, Station: 04R003 Fluoranthene 1.E-04 1.E-04 1.E-04 1.E-04
RM: 4, Station: 04R003 Fluorene ND
RM: 4, Station: 04R003 Indeno(1,2,3-cd)pyrene ND
RM: 4, Station: 04R003 Naphthalene ND
RM: 4, Station: 04R003 Phenanthrene ND
RM: 4, Station: 04R003 Pyrene ND
RM: 4, Station: 04R003 Total Carcinogenic PAHs --
RM: 4, Station: 04R003 Phthalates 
RM: 4, Station: 04R003 Butylbenzyl phthalate ND
RM: 4, Station: 04R003 Semi-Volatile Organic Compounds
RM: 4, Station: 04R003 Dibenzofuran ND
RM: 4, Station: 04R003 Hexachlorobenzene ND
RM: 4, Station: 04R003 Hexachlorobutadiene ND
RM: 4, Station: 04R003 Phenols
RM: 4, Station: 04R003 4-Methylphenol ND
RM: 4, Station: 04R003 Pentachlorophenol ND
RM: 4, Station: 04R003 Phenol ND
RM: 4, Station: 04R003 Polychlorinated Biphenyls
RM: 4, Station: 04R003 Total Aroclors ND
RM: 4, Station: 04R003 Total PCB Congeners NA
RM: 4, Station: 04R003 Total PCBs, Adjusted NA
RM: 4, Station: 04R003 Dioxin/Furans
RM: 4, Station: 04R003 Total Dioxin/Furan TEQ NA
RM: 4, Station: 04R003 Total PCB TEQ NA
RM: 4, Station: 04R003 Total TEQ --
RM: 4, Station: 04R003 Pesticides
RM: 4, Station: 04R003 Aldrin ND
RM: 4, Station: 04R003 alpha-Hexachlorocyclohexane ND
RM: 4, Station: 04R003 Dieldrin ND
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 4, Station: 04R003 Endrin ND
RM: 4, Station: 04R003 Heptachlor epoxide ND
RM: 4, Station: 04R003 Total DDD 2.E-04 2.E-04
RM: 4, Station: 04R003 Total DDE 7.E-04 7.E-04
RM: 4, Station: 04R003 Total DDT 1.E-03 1.E-03
RM: 4, Station: 04R003 Total Chlordane ND
RM: 4, Station: 04R003 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 6.E-03 6.E-03 1.E-03 2.E-02 5.E-02 1.E-05 4.E-03
Body Without Shell RM: 4, Station: 04R004 Metals

RM: 4, Station: 04R004 Aluminum 5.E-03 5.E-03
RM: 4, Station: 04R004 Antimony 9.E-04 9.E-04
RM: 4, Station: 04R004 Arsenic, inorganic 6.E-03 6.E-03
RM: 4, Station: 04R004 Cadmium 6.E-04 6.E-04
RM: 4, Station: 04R004 Chromium 9.E-06
RM: 4, Station: 04R004 Copper 1.E-02 1.E-02
RM: 4, Station: 04R004 Lead --
RM: 4, Station: 04R004 Manganese 5.E-02 5.E-02
RM: 4, Station: 04R004 Mercury 1.E-02 1.E-02
RM: 4, Station: 04R004 Nickel 7.E-04 7.E-04
RM: 4, Station: 04R004 Selenium ND
RM: 4, Station: 04R004 Silver 3.E-04 3.E-04
RM: 4, Station: 04R004 Thallium 2.E-03 2.E-03 2.E-03
RM: 4, Station: 04R004 Zinc 2.E-03 2.E-03
RM: 4, Station: 04R004 Butyltins
RM: 4, Station: 04R004 Butyltin ion NA
RM: 4, Station: 04R004 Dibutyltin ion NA
RM: 4, Station: 04R004 Tributyltin ion NA
RM: 4, Station: 04R004 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R004 2-Methylnaphthalene ND
RM: 4, Station: 04R004 Acenaphthene ND
RM: 4, Station: 04R004 Acenaphthylene ND
RM: 4, Station: 04R004 Anthracene ND
RM: 4, Station: 04R004 Benzo(a)anthracene ND
RM: 4, Station: 04R004 Benzo(a)pyrene ND
RM: 4, Station: 04R004 Benzo(b)fluoranthene ND
RM: 4, Station: 04R004 Benzo(g,h,i)perylene ND
RM: 4, Station: 04R004 Benzo(k)fluoranthene ND
RM: 4, Station: 04R004 Chrysene ND
RM: 4, Station: 04R004 Dibenzo(a,h)anthracene ND
RM: 4, Station: 04R004 Fluoranthene 9.E-05 9.E-05 9.E-05 9.E-05
RM: 4, Station: 04R004 Fluorene ND
RM: 4, Station: 04R004 Indeno(1,2,3-cd)pyrene ND
RM: 4, Station: 04R004 Naphthalene ND
RM: 4, Station: 04R004 Phenanthrene ND
RM: 4, Station: 04R004 Pyrene 7.E-05 7.E-05
RM: 4, Station: 04R004 Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 4, Station: 04R004 Phthalates 
RM: 4, Station: 04R004 Butylbenzyl phthalate ND
RM: 4, Station: 04R004 Semi-Volatile Organic Compounds
RM: 4, Station: 04R004 Dibenzofuran ND
RM: 4, Station: 04R004 Hexachlorobenzene ND
RM: 4, Station: 04R004 Hexachlorobutadiene ND
RM: 4, Station: 04R004 Phenols
RM: 4, Station: 04R004 4-Methylphenol ND
RM: 4, Station: 04R004 Pentachlorophenol ND
RM: 4, Station: 04R004 Phenol ND
RM: 4, Station: 04R004 Polychlorinated Biphenyls
RM: 4, Station: 04R004 Total Aroclors ND
RM: 4, Station: 04R004 Total PCB Congeners NA
RM: 4, Station: 04R004 Total PCBs, Adjusted NA
RM: 4, Station: 04R004 Dioxin/Furans
RM: 4, Station: 04R004 Total Dioxin/Furan TEQ NA
RM: 4, Station: 04R004 Total PCB TEQ NA
RM: 4, Station: 04R004 Total TEQ --
RM: 4, Station: 04R004 Pesticides
RM: 4, Station: 04R004 Aldrin ND
RM: 4, Station: 04R004 alpha-Hexachlorocyclohexane ND
RM: 4, Station: 04R004 Dieldrin ND
RM: 4, Station: 04R004 Endrin ND
RM: 4, Station: 04R004 Heptachlor epoxide ND
RM: 4, Station: 04R004 Total DDD ND
RM: 4, Station: 04R004 Total DDE 5.E-04 5.E-04
RM: 4, Station: 04R004 Total DDT 1.E-04 1.E-04
RM: 4, Station: 04R004 Total Chlordane 2.E-04 2.E-04
RM: 4, Station: 04R004 Total Endosulfan ND

Exposure Point Total 5.E-03 6.E-03 7.E-04 1.E-02 7.E-02 7.E-04 3.E-03
Body Without Shell RM: 5, Station: 05R001 Metals

RM: 5, Station: 05R001 Aluminum 4.E-03 4.E-03
RM: 5, Station: 05R001 Antimony 7.E-04 7.E-04
RM: 5, Station: 05R001 Arsenic, inorganic 6.E-03 6.E-03
RM: 5, Station: 05R001 Cadmium 4.E-04 4.E-04
RM: 5, Station: 05R001 Chromium 1.E-05
RM: 5, Station: 05R001 Copper 2.E-02 2.E-02
RM: 5, Station: 05R001 Lead --
RM: 5, Station: 05R001 Manganese 4.E-02 4.E-02
RM: 5, Station: 05R001 Mercury 1.E-02 1.E-02
RM: 5, Station: 05R001 Nickel 7.E-04 7.E-04
RM: 5, Station: 05R001 Selenium ND
RM: 5, Station: 05R001 Silver 3.E-04 3.E-04
RM: 5, Station: 05R001 Thallium 2.E-03 2.E-03 2.E-03
RM: 5, Station: 05R001 Zinc 2.E-03 2.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 5, Station: 05R001 Butyltins
RM: 5, Station: 05R001 Butyltin ion NA
RM: 5, Station: 05R001 Dibutyltin ion NA
RM: 5, Station: 05R001 Tributyltin ion NA
RM: 5, Station: 05R001 Polynuclear Aromatic Hydrocarbons
RM: 5, Station: 05R001 2-Methylnaphthalene ND
RM: 5, Station: 05R001 Acenaphthene ND
RM: 5, Station: 05R001 Acenaphthylene ND
RM: 5, Station: 05R001 Anthracene ND
RM: 5, Station: 05R001 Benzo(a)anthracene ND
RM: 5, Station: 05R001 Benzo(a)pyrene ND
RM: 5, Station: 05R001 Benzo(b)fluoranthene ND
RM: 5, Station: 05R001 Benzo(g,h,i)perylene ND
RM: 5, Station: 05R001 Benzo(k)fluoranthene ND
RM: 5, Station: 05R001 Chrysene ND
RM: 5, Station: 05R001 Dibenzo(a,h)anthracene ND
RM: 5, Station: 05R001 Fluoranthene ND
RM: 5, Station: 05R001 Fluorene ND
RM: 5, Station: 05R001 Indeno(1,2,3-cd)pyrene ND
RM: 5, Station: 05R001 Naphthalene ND
RM: 5, Station: 05R001 Phenanthrene ND
RM: 5, Station: 05R001 Pyrene ND
RM: 5, Station: 05R001 Total Carcinogenic PAHs --
RM: 5, Station: 05R001 Phthalates 
RM: 5, Station: 05R001 Butylbenzyl phthalate ND
RM: 5, Station: 05R001 Semi-Volatile Organic Compounds
RM: 5, Station: 05R001 Dibenzofuran ND
RM: 5, Station: 05R001 Hexachlorobenzene ND
RM: 5, Station: 05R001 Hexachlorobutadiene ND
RM: 5, Station: 05R001 Phenols
RM: 5, Station: 05R001 4-Methylphenol ND
RM: 5, Station: 05R001 Pentachlorophenol ND
RM: 5, Station: 05R001 Phenol ND
RM: 5, Station: 05R001 Polychlorinated Biphenyls
RM: 5, Station: 05R001 Total Aroclors ND
RM: 5, Station: 05R001 Total PCB Congeners NA
RM: 5, Station: 05R001 Total PCBs, Adjusted NA
RM: 5, Station: 05R001 Dioxin/Furans
RM: 5, Station: 05R001 Total Dioxin/Furan TEQ NA
RM: 5, Station: 05R001 Total PCB TEQ NA
RM: 5, Station: 05R001 Total TEQ --
RM: 5, Station: 05R001 Pesticides
RM: 5, Station: 05R001 Aldrin ND
RM: 5, Station: 05R001 alpha-Hexachlorocyclohexane ND
RM: 5, Station: 05R001 Dieldrin ND
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 5, Station: 05R001 Endrin ND
RM: 5, Station: 05R001 Heptachlor epoxide ND
RM: 5, Station: 05R001 Total DDD ND
RM: 5, Station: 05R001 Total DDE 5.E-04 5.E-04
RM: 5, Station: 05R001 Total DDT 2.E-04 2.E-04
RM: 5, Station: 05R001 Total Chlordane 4.E-04 4.E-04
RM: 5, Station: 05R001 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 5.E-03 6.E-03 4.E-04 2.E-02 6.E-02 7.E-04 3.E-03
Body Without Shell RM: 5, Station: 05R003 Metals

RM: 5, Station: 05R003 Aluminum 5.E-03 5.E-03
RM: 5, Station: 05R003 Antimony 2.E-03 2.E-03
RM: 5, Station: 05R003 Arsenic, inorganic 6.E-03 6.E-03
RM: 5, Station: 05R003 Cadmium 2.E-03 2.E-03
RM: 5, Station: 05R003 Chromium 3.E-05
RM: 5, Station: 05R003 Copper 2.E-02 2.E-02
RM: 5, Station: 05R003 Lead --
RM: 5, Station: 05R003 Manganese 4.E-02 4.E-02
RM: 5, Station: 05R003 Mercury 2.E-02 2.E-02
RM: 5, Station: 05R003 Nickel 1.E-03 1.E-03
RM: 5, Station: 05R003 Selenium ND
RM: 5, Station: 05R003 Silver 2.E-04 2.E-04
RM: 5, Station: 05R003 Thallium 2.E-03 2.E-03 2.E-03
RM: 5, Station: 05R003 Zinc 3.E-03 3.E-03
RM: 5, Station: 05R003 Butyltins
RM: 5, Station: 05R003 Butyltin ion NA
RM: 5, Station: 05R003 Dibutyltin ion NA
RM: 5, Station: 05R003 Tributyltin ion NA
RM: 5, Station: 05R003 Polynuclear Aromatic Hydrocarbons
RM: 5, Station: 05R003 2-Methylnaphthalene ND
RM: 5, Station: 05R003 Acenaphthene ND
RM: 5, Station: 05R003 Acenaphthylene ND
RM: 5, Station: 05R003 Anthracene ND
RM: 5, Station: 05R003 Benzo(a)anthracene ND
RM: 5, Station: 05R003 Benzo(a)pyrene ND
RM: 5, Station: 05R003 Benzo(b)fluoranthene ND
RM: 5, Station: 05R003 Benzo(g,h,i)perylene ND
RM: 5, Station: 05R003 Benzo(k)fluoranthene ND
RM: 5, Station: 05R003 Chrysene ND
RM: 5, Station: 05R003 Dibenzo(a,h)anthracene ND
RM: 5, Station: 05R003 Fluoranthene ND
RM: 5, Station: 05R003 Fluorene ND
RM: 5, Station: 05R003 Indeno(1,2,3-cd)pyrene ND
RM: 5, Station: 05R003 Naphthalene ND
RM: 5, Station: 05R003 Phenanthrene ND
RM: 5, Station: 05R003 Pyrene ND
RM: 5, Station: 05R003 Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 5, Station: 05R003 Phthalates 
RM: 5, Station: 05R003 Butylbenzyl phthalate ND
RM: 5, Station: 05R003 Semi-Volatile Organic Compounds
RM: 5, Station: 05R003 Dibenzofuran ND
RM: 5, Station: 05R003 Hexachlorobenzene ND
RM: 5, Station: 05R003 Hexachlorobutadiene ND
RM: 5, Station: 05R003 Phenols
RM: 5, Station: 05R003 4-Methylphenol ND
RM: 5, Station: 05R003 Pentachlorophenol ND
RM: 5, Station: 05R003 Phenol ND
RM: 5, Station: 05R003 Polychlorinated Biphenyls
RM: 5, Station: 05R003 Total Aroclors 6.E-02 6.E-02
RM: 5, Station: 05R003 Total PCB Congeners NA
RM: 5, Station: 05R003 Total PCBs, Adjusted NA
RM: 5, Station: 05R003 Dioxin/Furans
RM: 5, Station: 05R003 Total Dioxin/Furan TEQ NA
RM: 5, Station: 05R003 Total PCB TEQ NA
RM: 5, Station: 05R003 Total TEQ --
RM: 5, Station: 05R003 Pesticides
RM: 5, Station: 05R003 Aldrin ND
RM: 5, Station: 05R003 alpha-Hexachlorocyclohexane ND
RM: 5, Station: 05R003 Dieldrin ND
RM: 5, Station: 05R003 Endrin 2.E-04 2.E-04
RM: 5, Station: 05R003 Heptachlor epoxide ND
RM: 5, Station: 05R003 Total DDD ND
RM: 5, Station: 05R003 Total DDE 8.E-04 8.E-04
RM: 5, Station: 05R003 Total DDT ND
RM: 5, Station: 05R003 Total Chlordane ND
RM: 5, Station: 05R003 Total Endosulfan 1.E-05 1.E-05 1.E-05 1.E-05

Exposure Point Total 8.E-03 6.E-03 2.E-03 2.E-02 6.E-02 1.E-03 3.E-03
Body Without Shell RM: 5, Station: CR05W Metals

RM: 5, Station: CR05W Aluminum 4.E-03 4.E-03
RM: 5, Station: CR05W Antimony ND
RM: 5, Station: CR05W Arsenic, inorganic 5.E-03 5.E-03
RM: 5, Station: CR05W Cadmium 9.E-04 9.E-04
RM: 5, Station: CR05W Chromium 6.E-06
RM: 5, Station: CR05W Copper 2.E-02 2.E-02
RM: 5, Station: CR05W Lead --
RM: 5, Station: CR05W Manganese 3.E-02 3.E-02
RM: 5, Station: CR05W Mercury 2.E-02 2.E-02
RM: 5, Station: CR05W Nickel 7.E-04 7.E-04
RM: 5, Station: CR05W Selenium 2.E-03 2.E-03
RM: 5, Station: CR05W Silver ND
RM: 5, Station: CR05W Thallium ND
RM: 5, Station: CR05W Zinc 3.E-03 3.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 5, Station: CR05W Butyltins
RM: 5, Station: CR05W Butyltin ion 6.E-05 6.E-05
RM: 5, Station: CR05W Dibutyltin ion 6.E-05 6.E-05
RM: 5, Station: CR05W Tributyltin ion 1.E-04 1.E-04
RM: 5, Station: CR05W Polynuclear Aromatic Hydrocarbons
RM: 5, Station: CR05W 2-Methylnaphthalene ND
RM: 5, Station: CR05W Acenaphthene 3.E-07 3.E-07
RM: 5, Station: CR05W Acenaphthylene ND
RM: 5, Station: CR05W Anthracene 3.E-08
RM: 5, Station: CR05W Benzo(a)anthracene ND
RM: 5, Station: CR05W Benzo(a)pyrene --
RM: 5, Station: CR05W Benzo(b)fluoranthene ND
RM: 5, Station: CR05W Benzo(g,h,i)perylene ND
RM: 5, Station: CR05W Benzo(k)fluoranthene ND
RM: 5, Station: CR05W Chrysene ND
RM: 5, Station: CR05W Dibenzo(a,h)anthracene ND
RM: 5, Station: CR05W Fluoranthene ND
RM: 5, Station: CR05W Fluorene 2.E-07 2.E-07
RM: 5, Station: CR05W Indeno(1,2,3-cd)pyrene ND
RM: 5, Station: CR05W Naphthalene 1.E-06 1.E-06
RM: 5, Station: CR05W Phenanthrene ND
RM: 5, Station: CR05W Pyrene ND
RM: 5, Station: CR05W Total Carcinogenic PAHs --
RM: 5, Station: CR05W Phthalates 
RM: 5, Station: CR05W Butylbenzyl phthalate 4.E-06 4.E-06 4.E-06
RM: 5, Station: CR05W Semi-Volatile Organic Compounds
RM: 5, Station: CR05W Dibenzofuran 2.E-07 2.E-07
RM: 5, Station: CR05W Hexachlorobenzene 2.E-06 2.E-06
RM: 5, Station: CR05W Hexachlorobutadiene ND
RM: 5, Station: CR05W Phenols
RM: 5, Station: CR05W 4-Methylphenol ND
RM: 5, Station: CR05W Pentachlorophenol ND
RM: 5, Station: CR05W Phenol 7.E-06 7.E-06 7.E-06
RM: 5, Station: CR05W Polychlorinated Biphenyls
RM: 5, Station: CR05W Total Aroclors NA
RM: 5, Station: CR05W Total PCB Congeners --
RM: 5, Station: CR05W Total PCBs, Adjusted 2.E-02 2.E-02
RM: 5, Station: CR05W Dioxin/Furans
RM: 5, Station: CR05W Total Dioxin/Furan TEQ 1.E-02 1.E-02
RM: 5, Station: CR05W Total PCB TEQ 2.E-02 2.E-02
RM: 5, Station: CR05W Total TEQ 3.E-02 3.E-02
RM: 5, Station: CR05W Pesticides
RM: 5, Station: CR05W Aldrin ND
RM: 5, Station: CR05W alpha-Hexachlorocyclohexane ND
RM: 5, Station: CR05W Dieldrin 1.E-05 1.E-05
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 5, Station: CR05W Endrin ND
RM: 5, Station: CR05W Heptachlor epoxide ND
RM: 5, Station: CR05W Total DDD 3.E-05 3.E-05
RM: 5, Station: CR05W Total DDE 2.E-04 2.E-04
RM: 5, Station: CR05W Total DDT ND
RM: 5, Station: CR05W Total Chlordane 2.E-05 2.E-05
RM: 5, Station: CR05W Total Endosulfan ND

Exposure Point Total 3.E-03 5.E-03 9.E-04 2.E-02 5.E-02 3.E-03 2.E-04 2.E-02 3.E-02 7.E-06
Body Without Shell RM: 6, Station: 06R001 Metals

RM: 6, Station: 06R001 Aluminum 5.E-03 5.E-03
RM: 6, Station: 06R001 Antimony ND
RM: 6, Station: 06R001 Arsenic, inorganic 5.E-03 5.E-03
RM: 6, Station: 06R001 Cadmium 5.E-04 5.E-04
RM: 6, Station: 06R001 Chromium 3.E-05
RM: 6, Station: 06R001 Copper 2.E-02 2.E-02
RM: 6, Station: 06R001 Lead --
RM: 6, Station: 06R001 Manganese 4.E-02 4.E-02
RM: 6, Station: 06R001 Mercury 2.E-02 2.E-02
RM: 6, Station: 06R001 Nickel 1.E-03 1.E-03
RM: 6, Station: 06R001 Selenium ND
RM: 6, Station: 06R001 Silver 3.E-04 3.E-04
RM: 6, Station: 06R001 Thallium 1.E-03 1.E-03 1.E-03
RM: 6, Station: 06R001 Zinc 2.E-03 2.E-03
RM: 6, Station: 06R001 Butyltins
RM: 6, Station: 06R001 Butyltin ion NA
RM: 6, Station: 06R001 Dibutyltin ion NA
RM: 6, Station: 06R001 Tributyltin ion NA
RM: 6, Station: 06R001 Polynuclear Aromatic Hydrocarbons
RM: 6, Station: 06R001 2-Methylnaphthalene ND
RM: 6, Station: 06R001 Acenaphthene ND
RM: 6, Station: 06R001 Acenaphthylene ND
RM: 6, Station: 06R001 Anthracene ND
RM: 6, Station: 06R001 Benzo(a)anthracene ND
RM: 6, Station: 06R001 Benzo(a)pyrene ND
RM: 6, Station: 06R001 Benzo(b)fluoranthene ND
RM: 6, Station: 06R001 Benzo(g,h,i)perylene ND
RM: 6, Station: 06R001 Benzo(k)fluoranthene ND
RM: 6, Station: 06R001 Chrysene ND
RM: 6, Station: 06R001 Dibenzo(a,h)anthracene ND
RM: 6, Station: 06R001 Fluoranthene ND
RM: 6, Station: 06R001 Fluorene ND
RM: 6, Station: 06R001 Indeno(1,2,3-cd)pyrene ND
RM: 6, Station: 06R001 Naphthalene ND
RM: 6, Station: 06R001 Phenanthrene ND
RM: 6, Station: 06R001 Pyrene ND
RM: 6, Station: 06R001 Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 6, Station: 06R001 Phthalates 
RM: 6, Station: 06R001 Butylbenzyl phthalate ND
RM: 6, Station: 06R001 Semi-Volatile Organic Compounds
RM: 6, Station: 06R001 Dibenzofuran ND
RM: 6, Station: 06R001 Hexachlorobenzene ND
RM: 6, Station: 06R001 Hexachlorobutadiene ND
RM: 6, Station: 06R001 Phenols
RM: 6, Station: 06R001 4-Methylphenol ND
RM: 6, Station: 06R001 Pentachlorophenol ND
RM: 6, Station: 06R001 Phenol ND
RM: 6, Station: 06R001 Polychlorinated Biphenyls
RM: 6, Station: 06R001 Total Aroclors ND
RM: 6, Station: 06R001 Total PCB Congeners NA
RM: 6, Station: 06R001 Total PCBs, Adjusted NA
RM: 6, Station: 06R001 Dioxin/Furans
RM: 6, Station: 06R001 Total Dioxin/Furan TEQ NA
RM: 6, Station: 06R001 Total PCB TEQ NA
RM: 6, Station: 06R001 Total TEQ --
RM: 6, Station: 06R001 Pesticides
RM: 6, Station: 06R001 Aldrin ND
RM: 6, Station: 06R001 alpha-Hexachlorocyclohexane ND
RM: 6, Station: 06R001 Dieldrin ND
RM: 6, Station: 06R001 Endrin ND
RM: 6, Station: 06R001 Heptachlor epoxide ND
RM: 6, Station: 06R001 Total DDD ND
RM: 6, Station: 06R001 Total DDE 5.E-04 5.E-04
RM: 6, Station: 06R001 Total DDT 2.E-04 2.E-04
RM: 6, Station: 06R001 Total Chlordane ND
RM: 6, Station: 06R001 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 4.E-03 5.E-03 5.E-04 2.E-02 6.E-02 1.E-03 2.E-03
Body Without Shell RM: 6, Station: 06R004 Metals

RM: 6, Station: 06R004 Aluminum 6.E-03 6.E-03
RM: 6, Station: 06R004 Antimony 7.E-04 7.E-04
RM: 6, Station: 06R004 Arsenic, inorganic 6.E-03 6.E-03
RM: 6, Station: 06R004 Cadmium 9.E-04 9.E-04
RM: 6, Station: 06R004 Chromium 2.E-05
RM: 6, Station: 06R004 Copper 2.E-02 2.E-02
RM: 6, Station: 06R004 Lead --
RM: 6, Station: 06R004 Manganese 7.E-02 7.E-02
RM: 6, Station: 06R004 Mercury 1.E-02 1.E-02
RM: 6, Station: 06R004 Nickel 1.E-03 1.E-03
RM: 6, Station: 06R004 Selenium ND
RM: 6, Station: 06R004 Silver 3.E-04 3.E-04
RM: 6, Station: 06R004 Thallium 2.E-03 2.E-03 2.E-03
RM: 6, Station: 06R004 Zinc 3.E-03 3.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 6, Station: 06R004 Butyltins
RM: 6, Station: 06R004 Butyltin ion NA
RM: 6, Station: 06R004 Dibutyltin ion NA
RM: 6, Station: 06R004 Tributyltin ion NA
RM: 6, Station: 06R004 Polynuclear Aromatic Hydrocarbons
RM: 6, Station: 06R004 2-Methylnaphthalene ND
RM: 6, Station: 06R004 Acenaphthene ND
RM: 6, Station: 06R004 Acenaphthylene ND
RM: 6, Station: 06R004 Anthracene ND
RM: 6, Station: 06R004 Benzo(a)anthracene --
RM: 6, Station: 06R004 Benzo(a)pyrene ND
RM: 6, Station: 06R004 Benzo(b)fluoranthene ND
RM: 6, Station: 06R004 Benzo(g,h,i)perylene ND
RM: 6, Station: 06R004 Benzo(k)fluoranthene ND
RM: 6, Station: 06R004 Chrysene --
RM: 6, Station: 06R004 Dibenzo(a,h)anthracene ND
RM: 6, Station: 06R004 Fluoranthene 9.E-05 9.E-05 9.E-05 9.E-05
RM: 6, Station: 06R004 Fluorene ND
RM: 6, Station: 06R004 Indeno(1,2,3-cd)pyrene ND
RM: 6, Station: 06R004 Naphthalene ND
RM: 6, Station: 06R004 Phenanthrene 9.E-05 9.E-05
RM: 6, Station: 06R004 Pyrene 8.E-05 8.E-05
RM: 6, Station: 06R004 Total Carcinogenic PAHs --
RM: 6, Station: 06R004 Phthalates 
RM: 6, Station: 06R004 Butylbenzyl phthalate ND
RM: 6, Station: 06R004 Semi-Volatile Organic Compounds
RM: 6, Station: 06R004 Dibenzofuran ND
RM: 6, Station: 06R004 Hexachlorobenzene ND
RM: 6, Station: 06R004 Hexachlorobutadiene ND
RM: 6, Station: 06R004 Phenols
RM: 6, Station: 06R004 4-Methylphenol ND
RM: 6, Station: 06R004 Pentachlorophenol ND
RM: 6, Station: 06R004 Phenol ND
RM: 6, Station: 06R004 Polychlorinated Biphenyls
RM: 6, Station: 06R004 Total Aroclors ND
RM: 6, Station: 06R004 Total PCB Congeners --
RM: 6, Station: 06R004 Total PCBs, Adjusted 3.E-02 3.E-02
RM: 6, Station: 06R004 Dioxin/Furans
RM: 6, Station: 06R004 Total Dioxin/Furan TEQ 6.E-02 6.E-02
RM: 6, Station: 06R004 Total PCB TEQ 1.E-02 1.E-02
RM: 6, Station: 06R004 Total TEQ 8.E-02 8.E-02
RM: 6, Station: 06R004 Pesticides
RM: 6, Station: 06R004 Aldrin ND
RM: 6, Station: 06R004 alpha-Hexachlorocyclohexane ND
RM: 6, Station: 06R004 Dieldrin ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 27 of 50



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 6, Station: 06R004 Endrin ND
RM: 6, Station: 06R004 Heptachlor epoxide ND
RM: 6, Station: 06R004 Total DDD 6.E-04 6.E-04
RM: 6, Station: 06R004 Total DDE 6.E-04 6.E-04
RM: 6, Station: 06R004 Total DDT 2.E-04 2.E-04
RM: 6, Station: 06R004 Total Chlordane ND
RM: 6, Station: 06R004 Total Endosulfan ND

Exposure Point Total 6.E-03 6.E-03 1.E-03 2.E-02 9.E-02 1.E-03 4.E-03 3.E-02 8.E-02
Body Without Shell RM: 6, Station: CR06W Metals

RM: 6, Station: CR06W Aluminum 7.E-03 7.E-03
RM: 6, Station: CR06W Antimony ND
RM: 6, Station: CR06W Arsenic, inorganic 5.E-03 5.E-03
RM: 6, Station: CR06W Cadmium 4.E-04 4.E-04
RM: 6, Station: CR06W Chromium 1.E-05
RM: 6, Station: CR06W Copper 2.E-02 2.E-02
RM: 6, Station: CR06W Lead --
RM: 6, Station: CR06W Manganese 6.E-02 6.E-02
RM: 6, Station: CR06W Mercury 2.E-02 2.E-02
RM: 6, Station: CR06W Nickel 1.E-03 1.E-03
RM: 6, Station: CR06W Selenium ND
RM: 6, Station: CR06W Silver ND
RM: 6, Station: CR06W Thallium ND
RM: 6, Station: CR06W Zinc 3.E-03 3.E-03
RM: 6, Station: CR06W Butyltins
RM: 6, Station: CR06W Butyltin ion 7.E-04 7.E-04
RM: 6, Station: CR06W Dibutyltin ion 5.E-02 5.E-02
RM: 6, Station: CR06W Tributyltin ion 4.E-04 4.E-04
RM: 6, Station: CR06W Polynuclear Aromatic Hydrocarbons
RM: 6, Station: CR06W 2-Methylnaphthalene 1.E-05 1.E-05
RM: 6, Station: CR06W Acenaphthene 3.E-06 3.E-06
RM: 6, Station: CR06W Acenaphthylene 9.E-07 9.E-07
RM: 6, Station: CR06W Anthracene 5.E-07
RM: 6, Station: CR06W Benzo(a)anthracene --
RM: 6, Station: CR06W Benzo(a)pyrene --
RM: 6, Station: CR06W Benzo(b)fluoranthene --
RM: 6, Station: CR06W Benzo(g,h,i)perylene 9.E-06 9.E-06
RM: 6, Station: CR06W Benzo(k)fluoranthene --
RM: 6, Station: CR06W Chrysene --
RM: 6, Station: CR06W Dibenzo(a,h)anthracene --
RM: 6, Station: CR06W Fluoranthene 1.E-05 1.E-05 1.E-05 1.E-05
RM: 6, Station: CR06W Fluorene 2.E-06 2.E-06
RM: 6, Station: CR06W Indeno(1,2,3-cd)pyrene --
RM: 6, Station: CR06W Naphthalene 7.E-06 7.E-06
RM: 6, Station: CR06W Phenanthrene 1.E-05 1.E-05
RM: 6, Station: CR06W Pyrene 2.E-05 2.E-05
RM: 6, Station: CR06W Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 6, Station: CR06W Phthalates 
RM: 6, Station: CR06W Butylbenzyl phthalate ND
RM: 6, Station: CR06W Semi-Volatile Organic Compounds
RM: 6, Station: CR06W Dibenzofuran 4.E-07 4.E-07
RM: 6, Station: CR06W Hexachlorobenzene 3.E-06 3.E-06
RM: 6, Station: CR06W Hexachlorobutadiene ND
RM: 6, Station: CR06W Phenols
RM: 6, Station: CR06W 4-Methylphenol ND
RM: 6, Station: CR06W Pentachlorophenol ND
RM: 6, Station: CR06W Phenol 1.E-05 1.E-05 1.E-05
RM: 6, Station: CR06W Polychlorinated Biphenyls
RM: 6, Station: CR06W Total Aroclors NA
RM: 6, Station: CR06W Total PCB Congeners --
RM: 6, Station: CR06W Total PCBs, Adjusted 1.E-01 1.E-01
RM: 6, Station: CR06W Dioxin/Furans
RM: 6, Station: CR06W Total Dioxin/Furan TEQ 3.E-02 3.E-02
RM: 6, Station: CR06W Total PCB TEQ 1.E-02 1.E-02
RM: 6, Station: CR06W Total TEQ 4.E-02 4.E-02
RM: 6, Station: CR06W Pesticides
RM: 6, Station: CR06W Aldrin ND
RM: 6, Station: CR06W alpha-Hexachlorocyclohexane ND
RM: 6, Station: CR06W Dieldrin 1.E-05 1.E-05
RM: 6, Station: CR06W Endrin ND
RM: 6, Station: CR06W Heptachlor epoxide ND
RM: 6, Station: CR06W Total DDD 7.E-05 7.E-05
RM: 6, Station: CR06W Total DDE 2.E-04 2.E-04
RM: 6, Station: CR06W Total DDT 1.E-05 1.E-05
RM: 6, Station: CR06W Total Chlordane 2.E-05 2.E-05
RM: 6, Station: CR06W Total Endosulfan ND

Exposure Point Total 3.E-03 5.E-03 5.E-04 2.E-02 8.E-02 1.E-03 3.E-04 2.E-01 1.E-05 4.E-02 1.E-05
Body Without Shell RM: 7, Station: 07R003 Metals

RM: 7, Station: 07R003 Aluminum 5.E-03 5.E-03
RM: 7, Station: 07R003 Antimony ND
RM: 7, Station: 07R003 Arsenic, inorganic 5.E-03 5.E-03
RM: 7, Station: 07R003 Cadmium 7.E-04 7.E-04
RM: 7, Station: 07R003 Chromium 9.E-06
RM: 7, Station: 07R003 Copper 2.E-02 2.E-02
RM: 7, Station: 07R003 Lead --
RM: 7, Station: 07R003 Manganese 4.E-02 4.E-02
RM: 7, Station: 07R003 Mercury 1.E-02 1.E-02
RM: 7, Station: 07R003 Nickel 7.E-04 7.E-04
RM: 7, Station: 07R003 Selenium ND
RM: 7, Station: 07R003 Silver 2.E-04 2.E-04
RM: 7, Station: 07R003 Thallium 2.E-03 2.E-03 2.E-03
RM: 7, Station: 07R003 Zinc 3.E-03 3.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 7, Station: 07R003 Butyltins
RM: 7, Station: 07R003 Butyltin ion NA
RM: 7, Station: 07R003 Dibutyltin ion NA
RM: 7, Station: 07R003 Tributyltin ion NA
RM: 7, Station: 07R003 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R003 2-Methylnaphthalene ND
RM: 7, Station: 07R003 Acenaphthene ND
RM: 7, Station: 07R003 Acenaphthylene ND
RM: 7, Station: 07R003 Anthracene ND
RM: 7, Station: 07R003 Benzo(a)anthracene ND
RM: 7, Station: 07R003 Benzo(a)pyrene ND
RM: 7, Station: 07R003 Benzo(b)fluoranthene ND
RM: 7, Station: 07R003 Benzo(g,h,i)perylene ND
RM: 7, Station: 07R003 Benzo(k)fluoranthene ND
RM: 7, Station: 07R003 Chrysene ND
RM: 7, Station: 07R003 Dibenzo(a,h)anthracene ND
RM: 7, Station: 07R003 Fluoranthene ND
RM: 7, Station: 07R003 Fluorene ND
RM: 7, Station: 07R003 Indeno(1,2,3-cd)pyrene ND
RM: 7, Station: 07R003 Naphthalene ND
RM: 7, Station: 07R003 Phenanthrene ND
RM: 7, Station: 07R003 Pyrene ND
RM: 7, Station: 07R003 Total Carcinogenic PAHs --
RM: 7, Station: 07R003 Phthalates 
RM: 7, Station: 07R003 Butylbenzyl phthalate ND
RM: 7, Station: 07R003 Semi-Volatile Organic Compounds
RM: 7, Station: 07R003 Dibenzofuran ND
RM: 7, Station: 07R003 Hexachlorobenzene ND
RM: 7, Station: 07R003 Hexachlorobutadiene ND
RM: 7, Station: 07R003 Phenols
RM: 7, Station: 07R003 4-Methylphenol ND
RM: 7, Station: 07R003 Pentachlorophenol ND
RM: 7, Station: 07R003 Phenol ND
RM: 7, Station: 07R003 Polychlorinated Biphenyls
RM: 7, Station: 07R003 Total Aroclors 9.E-02 9.E-02
RM: 7, Station: 07R003 Total PCB Congeners NA
RM: 7, Station: 07R003 Total PCBs, Adjusted NA
RM: 7, Station: 07R003 Dioxin/Furans
RM: 7, Station: 07R003 Total Dioxin/Furan TEQ NA
RM: 7, Station: 07R003 Total PCB TEQ NA
RM: 7, Station: 07R003 Total TEQ --
RM: 7, Station: 07R003 Pesticides
RM: 7, Station: 07R003 Aldrin ND
RM: 7, Station: 07R003 alpha-Hexachlorocyclohexane ND
RM: 7, Station: 07R003 Dieldrin ND
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 7, Station: 07R003 Endrin ND
RM: 7, Station: 07R003 Heptachlor epoxide ND
RM: 7, Station: 07R003 Total DDD 4.E-04 4.E-04
RM: 7, Station: 07R003 Total DDE 2.E-03 2.E-03
RM: 7, Station: 07R003 Total DDT 2.E-03 2.E-03
RM: 7, Station: 07R003 Total Chlordane ND
RM: 7, Station: 07R003 Total Endosulfan ND

Exposure Point Total 4.E-03 5.E-03 7.E-04 2.E-02 6.E-02 7.E-04 5.E-03
Body Without Shell RM: 7, Station: 07R004 Metals

RM: 7, Station: 07R004 Aluminum 1.E-02 1.E-02
RM: 7, Station: 07R004 Antimony 1.E-03 1.E-03
RM: 7, Station: 07R004 Arsenic, inorganic 8.E-03 8.E-03
RM: 7, Station: 07R004 Cadmium 8.E-04 8.E-04
RM: 7, Station: 07R004 Chromium 3.E-05
RM: 7, Station: 07R004 Copper 2.E-02 2.E-02
RM: 7, Station: 07R004 Lead --
RM: 7, Station: 07R004 Manganese 6.E-02 6.E-02
RM: 7, Station: 07R004 Mercury 2.E-02 2.E-02
RM: 7, Station: 07R004 Nickel 1.E-03 1.E-03
RM: 7, Station: 07R004 Selenium ND
RM: 7, Station: 07R004 Silver 4.E-04 4.E-04
RM: 7, Station: 07R004 Thallium 2.E-03 2.E-03 2.E-03
RM: 7, Station: 07R004 Zinc 3.E-03 3.E-03
RM: 7, Station: 07R004 Butyltins
RM: 7, Station: 07R004 Butyltin ion NA
RM: 7, Station: 07R004 Dibutyltin ion NA
RM: 7, Station: 07R004 Tributyltin ion NA
RM: 7, Station: 07R004 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R004 2-Methylnaphthalene ND
RM: 7, Station: 07R004 Acenaphthene ND
RM: 7, Station: 07R004 Acenaphthylene ND
RM: 7, Station: 07R004 Anthracene ND
RM: 7, Station: 07R004 Benzo(a)anthracene ND
RM: 7, Station: 07R004 Benzo(a)pyrene ND
RM: 7, Station: 07R004 Benzo(b)fluoranthene ND
RM: 7, Station: 07R004 Benzo(g,h,i)perylene ND
RM: 7, Station: 07R004 Benzo(k)fluoranthene ND
RM: 7, Station: 07R004 Chrysene ND
RM: 7, Station: 07R004 Dibenzo(a,h)anthracene ND
RM: 7, Station: 07R004 Fluoranthene ND
RM: 7, Station: 07R004 Fluorene ND
RM: 7, Station: 07R004 Indeno(1,2,3-cd)pyrene ND
RM: 7, Station: 07R004 Naphthalene ND
RM: 7, Station: 07R004 Phenanthrene ND
RM: 7, Station: 07R004 Pyrene ND
RM: 7, Station: 07R004 Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 31 of 50



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 7, Station: 07R004 Phthalates 
RM: 7, Station: 07R004 Butylbenzyl phthalate ND
RM: 7, Station: 07R004 Semi-Volatile Organic Compounds
RM: 7, Station: 07R004 Dibenzofuran ND
RM: 7, Station: 07R004 Hexachlorobenzene ND
RM: 7, Station: 07R004 Hexachlorobutadiene ND
RM: 7, Station: 07R004 Phenols
RM: 7, Station: 07R004 4-Methylphenol ND
RM: 7, Station: 07R004 Pentachlorophenol ND
RM: 7, Station: 07R004 Phenol ND
RM: 7, Station: 07R004 Polychlorinated Biphenyls
RM: 7, Station: 07R004 Total Aroclors ND
RM: 7, Station: 07R004 Total PCB Congeners NA
RM: 7, Station: 07R004 Total PCBs, Adjusted NA
RM: 7, Station: 07R004 Dioxin/Furans
RM: 7, Station: 07R004 Total Dioxin/Furan TEQ NA
RM: 7, Station: 07R004 Total PCB TEQ NA
RM: 7, Station: 07R004 Total TEQ --
RM: 7, Station: 07R004 Pesticides
RM: 7, Station: 07R004 Aldrin ND
RM: 7, Station: 07R004 alpha-Hexachlorocyclohexane ND
RM: 7, Station: 07R004 Dieldrin ND
RM: 7, Station: 07R004 Endrin ND
RM: 7, Station: 07R004 Heptachlor epoxide ND
RM: 7, Station: 07R004 Total DDD ND
RM: 7, Station: 07R004 Total DDE 7.E-04 7.E-04
RM: 7, Station: 07R004 Total DDT 2.E-04 2.E-04
RM: 7, Station: 07R004 Total Chlordane ND
RM: 7, Station: 07R004 Total Endosulfan 2.E-05 2.E-05 2.E-05 2.E-05

Exposure Point Total 6.E-03 8.E-03 8.E-04 2.E-02 8.E-02 1.E-03 3.E-03
Body Without Shell RM: 7, Station: 07R006 Metals

RM: 7, Station: 07R006 Aluminum 3.E-03 3.E-03
RM: 7, Station: 07R006 Antimony 7.E-04 7.E-04
RM: 7, Station: 07R006 Arsenic, inorganic 5.E-03 5.E-03
RM: 7, Station: 07R006 Cadmium 4.E-04 4.E-04
RM: 7, Station: 07R006 Chromium 2.E-05
RM: 7, Station: 07R006 Copper 2.E-02 2.E-02
RM: 7, Station: 07R006 Lead --
RM: 7, Station: 07R006 Manganese 4.E-02 4.E-02
RM: 7, Station: 07R006 Mercury 1.E-02 1.E-02
RM: 7, Station: 07R006 Nickel 2.E-03 2.E-03
RM: 7, Station: 07R006 Selenium ND
RM: 7, Station: 07R006 Silver 3.E-04 3.E-04
RM: 7, Station: 07R006 Thallium 2.E-03 2.E-03 2.E-03
RM: 7, Station: 07R006 Zinc 2.E-03 2.E-03

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 32 of 50



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 7, Station: 07R006 Butyltins
RM: 7, Station: 07R006 Butyltin ion NA
RM: 7, Station: 07R006 Dibutyltin ion NA
RM: 7, Station: 07R006 Tributyltin ion NA
RM: 7, Station: 07R006 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R006 2-Methylnaphthalene ND
RM: 7, Station: 07R006 Acenaphthene ND
RM: 7, Station: 07R006 Acenaphthylene ND
RM: 7, Station: 07R006 Anthracene ND
RM: 7, Station: 07R006 Benzo(a)anthracene ND
RM: 7, Station: 07R006 Benzo(a)pyrene ND
RM: 7, Station: 07R006 Benzo(b)fluoranthene ND
RM: 7, Station: 07R006 Benzo(g,h,i)perylene ND
RM: 7, Station: 07R006 Benzo(k)fluoranthene ND
RM: 7, Station: 07R006 Chrysene ND
RM: 7, Station: 07R006 Dibenzo(a,h)anthracene ND
RM: 7, Station: 07R006 Fluoranthene ND
RM: 7, Station: 07R006 Fluorene ND
RM: 7, Station: 07R006 Indeno(1,2,3-cd)pyrene ND
RM: 7, Station: 07R006 Naphthalene ND
RM: 7, Station: 07R006 Phenanthrene ND
RM: 7, Station: 07R006 Pyrene ND
RM: 7, Station: 07R006 Total Carcinogenic PAHs --
RM: 7, Station: 07R006 Phthalates 
RM: 7, Station: 07R006 Butylbenzyl phthalate ND
RM: 7, Station: 07R006 Semi-Volatile Organic Compounds
RM: 7, Station: 07R006 Dibenzofuran ND
RM: 7, Station: 07R006 Hexachlorobenzene ND
RM: 7, Station: 07R006 Hexachlorobutadiene ND
RM: 7, Station: 07R006 Phenols
RM: 7, Station: 07R006 4-Methylphenol ND
RM: 7, Station: 07R006 Pentachlorophenol ND
RM: 7, Station: 07R006 Phenol ND
RM: 7, Station: 07R006 Polychlorinated Biphenyls
RM: 7, Station: 07R006 Total Aroclors 1.E-01 1.E-01
RM: 7, Station: 07R006 Total PCB Congeners --
RM: 7, Station: 07R006 Total PCBs, Adjusted 6.E-02 6.E-02
RM: 7, Station: 07R006 Dioxin/Furans
RM: 7, Station: 07R006 Total Dioxin/Furan TEQ 9.E-01 9.E-01
RM: 7, Station: 07R006 Total PCB TEQ 4.E-02 4.E-02
RM: 7, Station: 07R006 Total TEQ 9.E-01 9.E-01
RM: 7, Station: 07R006 Pesticides
RM: 7, Station: 07R006 Aldrin ND
RM: 7, Station: 07R006 alpha-Hexachlorocyclohexane ND
RM: 7, Station: 07R006 Dieldrin ND
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 7, Station: 07R006 Endrin ND
RM: 7, Station: 07R006 Heptachlor epoxide ND
RM: 7, Station: 07R006 Total DDD 2.E-03 2.E-03
RM: 7, Station: 07R006 Total DDE 5.E-03 5.E-03
RM: 7, Station: 07R006 Total DDT 1.E-03 1.E-03
RM: 7, Station: 07R006 Total Chlordane ND
RM: 7, Station: 07R006 Total Endosulfan ND

Exposure Point Total 5.E-03 5.E-03 4.E-04 2.E-02 6.E-02 2.E-03 1.E-02 6.E-02 9.E-01
Body Without Shell RM: 8, Station: 08R001 Metals

RM: 8, Station: 08R001 Aluminum 3.E-03 3.E-03
RM: 8, Station: 08R001 Antimony 8.E-04 8.E-04
RM: 8, Station: 08R001 Arsenic, inorganic 6.E-03 6.E-03
RM: 8, Station: 08R001 Cadmium 6.E-04 6.E-04
RM: 8, Station: 08R001 Chromium 9.E-06
RM: 8, Station: 08R001 Copper 2.E-02 2.E-02
RM: 8, Station: 08R001 Lead --
RM: 8, Station: 08R001 Manganese 4.E-02 4.E-02
RM: 8, Station: 08R001 Mercury 1.E-02 1.E-02
RM: 8, Station: 08R001 Nickel 7.E-04 7.E-04
RM: 8, Station: 08R001 Selenium ND
RM: 8, Station: 08R001 Silver 2.E-04 2.E-04
RM: 8, Station: 08R001 Thallium 2.E-03 2.E-03 2.E-03
RM: 8, Station: 08R001 Zinc 2.E-03 2.E-03
RM: 8, Station: 08R001 Butyltins
RM: 8, Station: 08R001 Butyltin ion NA
RM: 8, Station: 08R001 Dibutyltin ion NA
RM: 8, Station: 08R001 Tributyltin ion NA
RM: 8, Station: 08R001 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R001 2-Methylnaphthalene ND
RM: 8, Station: 08R001 Acenaphthene ND
RM: 8, Station: 08R001 Acenaphthylene ND
RM: 8, Station: 08R001 Anthracene ND
RM: 8, Station: 08R001 Benzo(a)anthracene ND
RM: 8, Station: 08R001 Benzo(a)pyrene ND
RM: 8, Station: 08R001 Benzo(b)fluoranthene ND
RM: 8, Station: 08R001 Benzo(g,h,i)perylene ND
RM: 8, Station: 08R001 Benzo(k)fluoranthene ND
RM: 8, Station: 08R001 Chrysene ND
RM: 8, Station: 08R001 Dibenzo(a,h)anthracene ND
RM: 8, Station: 08R001 Fluoranthene ND
RM: 8, Station: 08R001 Fluorene ND
RM: 8, Station: 08R001 Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: 08R001 Naphthalene ND
RM: 8, Station: 08R001 Phenanthrene ND
RM: 8, Station: 08R001 Pyrene ND
RM: 8, Station: 08R001 Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 8, Station: 08R001 Phthalates 
RM: 8, Station: 08R001 Butylbenzyl phthalate ND
RM: 8, Station: 08R001 Semi-Volatile Organic Compounds
RM: 8, Station: 08R001 Dibenzofuran ND
RM: 8, Station: 08R001 Hexachlorobenzene ND
RM: 8, Station: 08R001 Hexachlorobutadiene ND
RM: 8, Station: 08R001 Phenols
RM: 8, Station: 08R001 4-Methylphenol 3.E-04 3.E-04 3.E-04
RM: 8, Station: 08R001 Pentachlorophenol ND
RM: 8, Station: 08R001 Phenol ND
RM: 8, Station: 08R001 Polychlorinated Biphenyls
RM: 8, Station: 08R001 Total Aroclors 1.E-01 1.E-01
RM: 8, Station: 08R001 Total PCB Congeners NA
RM: 8, Station: 08R001 Total PCBs, Adjusted NA
RM: 8, Station: 08R001 Dioxin/Furans
RM: 8, Station: 08R001 Total Dioxin/Furan TEQ NA
RM: 8, Station: 08R001 Total PCB TEQ NA
RM: 8, Station: 08R001 Total TEQ --
RM: 8, Station: 08R001 Pesticides
RM: 8, Station: 08R001 Aldrin ND
RM: 8, Station: 08R001 alpha-Hexachlorocyclohexane ND
RM: 8, Station: 08R001 Dieldrin ND
RM: 8, Station: 08R001 Endrin ND
RM: 8, Station: 08R001 Heptachlor epoxide ND
RM: 8, Station: 08R001 Total DDD ND
RM: 8, Station: 08R001 Total DDE 6.E-04 6.E-04
RM: 8, Station: 08R001 Total DDT 8.E-04 8.E-04
RM: 8, Station: 08R001 Total Chlordane ND
RM: 8, Station: 08R001 Total Endosulfan ND

Exposure Point Total 5.E-03 6.E-03 6.E-04 2.E-02 6.E-02 1.E-03 3.E-03
Body Without Shell RM: 8, Station: 08R002 Metals

RM: 8, Station: 08R002 Aluminum 4.E-03 4.E-03
RM: 8, Station: 08R002 Antimony 6.E-04 6.E-04
RM: 8, Station: 08R002 Arsenic, inorganic 4.E-03 4.E-03
RM: 8, Station: 08R002 Cadmium 6.E-04 6.E-04
RM: 8, Station: 08R002 Chromium 1.E-05
RM: 8, Station: 08R002 Copper 1.E-02 1.E-02
RM: 8, Station: 08R002 Lead --
RM: 8, Station: 08R002 Manganese 5.E-02 5.E-02
RM: 8, Station: 08R002 Mercury 2.E-02 2.E-02
RM: 8, Station: 08R002 Nickel 8.E-04 8.E-04
RM: 8, Station: 08R002 Selenium ND
RM: 8, Station: 08R002 Silver ND
RM: 8, Station: 08R002 Thallium 2.E-03 2.E-03 2.E-03
RM: 8, Station: 08R002 Zinc 2.E-03 2.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 8, Station: 08R002 Butyltins
RM: 8, Station: 08R002 Butyltin ion NA
RM: 8, Station: 08R002 Dibutyltin ion NA
RM: 8, Station: 08R002 Tributyltin ion NA
RM: 8, Station: 08R002 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R002 2-Methylnaphthalene ND
RM: 8, Station: 08R002 Acenaphthene ND
RM: 8, Station: 08R002 Acenaphthylene ND
RM: 8, Station: 08R002 Anthracene ND
RM: 8, Station: 08R002 Benzo(a)anthracene ND
RM: 8, Station: 08R002 Benzo(a)pyrene ND
RM: 8, Station: 08R002 Benzo(b)fluoranthene ND
RM: 8, Station: 08R002 Benzo(g,h,i)perylene ND
RM: 8, Station: 08R002 Benzo(k)fluoranthene ND
RM: 8, Station: 08R002 Chrysene ND
RM: 8, Station: 08R002 Dibenzo(a,h)anthracene ND
RM: 8, Station: 08R002 Fluoranthene ND
RM: 8, Station: 08R002 Fluorene ND
RM: 8, Station: 08R002 Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: 08R002 Naphthalene ND
RM: 8, Station: 08R002 Phenanthrene ND
RM: 8, Station: 08R002 Pyrene ND
RM: 8, Station: 08R002 Total Carcinogenic PAHs --
RM: 8, Station: 08R002 Phthalates 
RM: 8, Station: 08R002 Butylbenzyl phthalate ND
RM: 8, Station: 08R002 Semi-Volatile Organic Compounds
RM: 8, Station: 08R002 Dibenzofuran ND
RM: 8, Station: 08R002 Hexachlorobenzene ND
RM: 8, Station: 08R002 Hexachlorobutadiene ND
RM: 8, Station: 08R002 Phenols
RM: 8, Station: 08R002 4-Methylphenol ND
RM: 8, Station: 08R002 Pentachlorophenol ND
RM: 8, Station: 08R002 Phenol ND
RM: 8, Station: 08R002 Polychlorinated Biphenyls
RM: 8, Station: 08R002 Total Aroclors 4.E-02 4.E-02
RM: 8, Station: 08R002 Total PCB Congeners NA
RM: 8, Station: 08R002 Total PCBs, Adjusted NA
RM: 8, Station: 08R002 Dioxin/Furans
RM: 8, Station: 08R002 Total Dioxin/Furan TEQ NA
RM: 8, Station: 08R002 Total PCB TEQ NA
RM: 8, Station: 08R002 Total TEQ --
RM: 8, Station: 08R002 Pesticides
RM: 8, Station: 08R002 Aldrin ND
RM: 8, Station: 08R002 alpha-Hexachlorocyclohexane ND
RM: 8, Station: 08R002 Dieldrin ND
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 8, Station: 08R002 Endrin ND
RM: 8, Station: 08R002 Heptachlor epoxide ND
RM: 8, Station: 08R002 Total DDD ND
RM: 8, Station: 08R002 Total DDE 3.E-04 3.E-04
RM: 8, Station: 08R002 Total DDT 3.E-04 3.E-04
RM: 8, Station: 08R002 Total Chlordane ND
RM: 8, Station: 08R002 Total Endosulfan ND

Exposure Point Total 4.E-03 4.E-03 6.E-04 1.E-02 7.E-02 8.E-04 2.E-03
Body Without Shell RM: 8, Station: 08R003 Metals

RM: 8, Station: 08R003 Aluminum 3.E-03 3.E-03
RM: 8, Station: 08R003 Antimony 6.E-04 6.E-04
RM: 8, Station: 08R003 Arsenic, inorganic 4.E-03 4.E-03
RM: 8, Station: 08R003 Cadmium 8.E-04 8.E-04
RM: 8, Station: 08R003 Chromium 1.E-05
RM: 8, Station: 08R003 Copper 2.E-02 2.E-02
RM: 8, Station: 08R003 Lead --
RM: 8, Station: 08R003 Manganese 2.E-02 2.E-02
RM: 8, Station: 08R003 Mercury 1.E-02 1.E-02
RM: 8, Station: 08R003 Nickel 6.E-04 6.E-04
RM: 8, Station: 08R003 Selenium ND
RM: 8, Station: 08R003 Silver 2.E-04 2.E-04
RM: 8, Station: 08R003 Thallium 2.E-03 2.E-03 2.E-03
RM: 8, Station: 08R003 Zinc 2.E-03 2.E-03
RM: 8, Station: 08R003 Butyltins
RM: 8, Station: 08R003 Butyltin ion NA
RM: 8, Station: 08R003 Dibutyltin ion NA
RM: 8, Station: 08R003 Tributyltin ion NA
RM: 8, Station: 08R003 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R003 2-Methylnaphthalene ND
RM: 8, Station: 08R003 Acenaphthene ND
RM: 8, Station: 08R003 Acenaphthylene ND
RM: 8, Station: 08R003 Anthracene ND
RM: 8, Station: 08R003 Benzo(a)anthracene ND
RM: 8, Station: 08R003 Benzo(a)pyrene ND
RM: 8, Station: 08R003 Benzo(b)fluoranthene ND
RM: 8, Station: 08R003 Benzo(g,h,i)perylene ND
RM: 8, Station: 08R003 Benzo(k)fluoranthene ND
RM: 8, Station: 08R003 Chrysene ND
RM: 8, Station: 08R003 Dibenzo(a,h)anthracene ND
RM: 8, Station: 08R003 Fluoranthene ND
RM: 8, Station: 08R003 Fluorene ND
RM: 8, Station: 08R003 Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: 08R003 Naphthalene ND
RM: 8, Station: 08R003 Phenanthrene ND
RM: 8, Station: 08R003 Pyrene ND
RM: 8, Station: 08R003 Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 8, Station: 08R003 Phthalates 
RM: 8, Station: 08R003 Butylbenzyl phthalate ND
RM: 8, Station: 08R003 Semi-Volatile Organic Compounds
RM: 8, Station: 08R003 Dibenzofuran ND
RM: 8, Station: 08R003 Hexachlorobenzene ND
RM: 8, Station: 08R003 Hexachlorobutadiene ND
RM: 8, Station: 08R003 Phenols
RM: 8, Station: 08R003 4-Methylphenol ND
RM: 8, Station: 08R003 Pentachlorophenol 2.E-04 2.E-04 2.E-04
RM: 8, Station: 08R003 Phenol ND
RM: 8, Station: 08R003 Polychlorinated Biphenyls
RM: 8, Station: 08R003 Total Aroclors 1.E-01 1.E-01
RM: 8, Station: 08R003 Total PCB Congeners --
RM: 8, Station: 08R003 Total PCBs, Adjusted 8.E-02 8.E-02
RM: 8, Station: 08R003 Dioxin/Furans
RM: 8, Station: 08R003 Total Dioxin/Furan TEQ 5.E-02 5.E-02
RM: 8, Station: 08R003 Total PCB TEQ 3.E-02 3.E-02
RM: 8, Station: 08R003 Total TEQ 8.E-02 8.E-02
RM: 8, Station: 08R003 Pesticides
RM: 8, Station: 08R003 Aldrin ND
RM: 8, Station: 08R003 alpha-Hexachlorocyclohexane ND
RM: 8, Station: 08R003 Dieldrin ND
RM: 8, Station: 08R003 Endrin ND
RM: 8, Station: 08R003 Heptachlor epoxide ND
RM: 8, Station: 08R003 Total DDD ND
RM: 8, Station: 08R003 Total DDE 4.E-04 4.E-04
RM: 8, Station: 08R003 Total DDT ND
RM: 8, Station: 08R003 Total Chlordane ND
RM: 8, Station: 08R003 Total Endosulfan ND

Exposure Point Total 5.E-03 5.E-03 1.E-03 2.E-02 4.E-02 6.E-04 2.E-03 8.E-02 8.E-02
Body Without Shell RM: 8, Station: CR08W Metals

RM: 8, Station: CR08W Aluminum 7.E-03 7.E-03
RM: 8, Station: CR08W Antimony 7.E-04 7.E-04
RM: 8, Station: CR08W Arsenic, inorganic ND
RM: 8, Station: CR08W Cadmium 6.E-04 6.E-04
RM: 8, Station: CR08W Chromium 1.E-05
RM: 8, Station: CR08W Copper 2.E-02 2.E-02
RM: 8, Station: CR08W Lead --
RM: 8, Station: CR08W Manganese 5.E-02 5.E-02
RM: 8, Station: CR08W Mercury 1.E-02 1.E-02
RM: 8, Station: CR08W Nickel 9.E-04 9.E-04
RM: 8, Station: CR08W Selenium 4.E-03 4.E-03
RM: 8, Station: CR08W Silver ND
RM: 8, Station: CR08W Thallium ND
RM: 8, Station: CR08W Zinc 3.E-03 3.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 8, Station: CR08W Butyltins
RM: 8, Station: CR08W Butyltin ion 4.E-05 4.E-05
RM: 8, Station: CR08W Dibutyltin ion 5.E-05 5.E-05
RM: 8, Station: CR08W Tributyltin ion 9.E-05 9.E-05
RM: 8, Station: CR08W Polynuclear Aromatic Hydrocarbons
RM: 8, Station: CR08W 2-Methylnaphthalene 6.E-06 6.E-06
RM: 8, Station: CR08W Acenaphthene 8.E-07 8.E-07
RM: 8, Station: CR08W Acenaphthylene 2.E-07 2.E-07
RM: 8, Station: CR08W Anthracene 7.E-08
RM: 8, Station: CR08W Benzo(a)anthracene ND
RM: 8, Station: CR08W Benzo(a)pyrene --
RM: 8, Station: CR08W Benzo(b)fluoranthene ND
RM: 8, Station: CR08W Benzo(g,h,i)perylene ND
RM: 8, Station: CR08W Benzo(k)fluoranthene ND
RM: 8, Station: CR08W Chrysene ND
RM: 8, Station: CR08W Dibenzo(a,h)anthracene ND
RM: 8, Station: CR08W Fluoranthene ND
RM: 8, Station: CR08W Fluorene 1.E-06 1.E-06
RM: 8, Station: CR08W Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: CR08W Naphthalene 1.E-06 1.E-06
RM: 8, Station: CR08W Phenanthrene ND
RM: 8, Station: CR08W Pyrene ND
RM: 8, Station: CR08W Total Carcinogenic PAHs --
RM: 8, Station: CR08W Phthalates 
RM: 8, Station: CR08W Butylbenzyl phthalate ND
RM: 8, Station: CR08W Semi-Volatile Organic Compounds
RM: 8, Station: CR08W Dibenzofuran 6.E-07 6.E-07
RM: 8, Station: CR08W Hexachlorobenzene 4.E-06 4.E-06
RM: 8, Station: CR08W Hexachlorobutadiene ND
RM: 8, Station: CR08W Phenols
RM: 8, Station: CR08W 4-Methylphenol ND
RM: 8, Station: CR08W Pentachlorophenol ND
RM: 8, Station: CR08W Phenol 1.E-05 1.E-05 1.E-05
RM: 8, Station: CR08W Polychlorinated Biphenyls
RM: 8, Station: CR08W Total Aroclors NA
RM: 8, Station: CR08W Total PCB Congeners --
RM: 8, Station: CR08W Total PCBs, Adjusted 6.E-02 6.E-02
RM: 8, Station: CR08W Dioxin/Furans
RM: 8, Station: CR08W Total Dioxin/Furan TEQ 2.E-02 2.E-02
RM: 8, Station: CR08W Total PCB TEQ 2.E-02 2.E-02
RM: 8, Station: CR08W Total TEQ 5.E-02 5.E-02
RM: 8, Station: CR08W Pesticides
RM: 8, Station: CR08W Aldrin 6.E-05 6.E-05
RM: 8, Station: CR08W alpha-Hexachlorocyclohexane 1.E-08 1.E-08
RM: 8, Station: CR08W Dieldrin 4.E-05 4.E-05
RM: 8, Station: CR08W Endrin 2.E-07 2.E-07
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 8, Station: CR08W Heptachlor epoxide 6.E-06 6.E-06
RM: 8, Station: CR08W Total DDD 3.E-05 3.E-05
RM: 8, Station: CR08W Total DDE 4.E-04 4.E-04
RM: 8, Station: CR08W Total DDT ND
RM: 8, Station: CR08W Total Chlordane 5.E-05 5.E-05
RM: 8, Station: CR08W Total Endosulfan ND

Exposure Point Total 3.E-03 6.E-04 2.E-02 7.E-02 5.E-03 6.E-04 6.E-02 6.E-06 5.E-02 1.E-05
Body Without Shell RM: 9, Station: 09R001 Metals

RM: 9, Station: 09R001 Aluminum 2.E-03 2.E-03
RM: 9, Station: 09R001 Antimony 6.E-04 6.E-04
RM: 9, Station: 09R001 Arsenic, inorganic 5.E-03 5.E-03
RM: 9, Station: 09R001 Cadmium 1.E-03 1.E-03
RM: 9, Station: 09R001 Chromium 4.E-06
RM: 9, Station: 09R001 Copper 2.E-02 2.E-02
RM: 9, Station: 09R001 Lead --
RM: 9, Station: 09R001 Manganese 2.E-02 2.E-02
RM: 9, Station: 09R001 Mercury 1.E-02 1.E-02
RM: 9, Station: 09R001 Nickel 5.E-04 5.E-04
RM: 9, Station: 09R001 Selenium ND
RM: 9, Station: 09R001 Silver 2.E-04 2.E-04
RM: 9, Station: 09R001 Thallium 1.E-03 1.E-03 1.E-03
RM: 9, Station: 09R001 Zinc 2.E-03 2.E-03
RM: 9, Station: 09R001 Butyltins
RM: 9, Station: 09R001 Butyltin ion NA
RM: 9, Station: 09R001 Dibutyltin ion NA
RM: 9, Station: 09R001 Tributyltin ion NA
RM: 9, Station: 09R001 Polynuclear Aromatic Hydrocarbons
RM: 9, Station: 09R001 2-Methylnaphthalene ND
RM: 9, Station: 09R001 Acenaphthene ND
RM: 9, Station: 09R001 Acenaphthylene ND
RM: 9, Station: 09R001 Anthracene ND
RM: 9, Station: 09R001 Benzo(a)anthracene ND
RM: 9, Station: 09R001 Benzo(a)pyrene ND
RM: 9, Station: 09R001 Benzo(b)fluoranthene ND
RM: 9, Station: 09R001 Benzo(g,h,i)perylene ND
RM: 9, Station: 09R001 Benzo(k)fluoranthene ND
RM: 9, Station: 09R001 Chrysene ND
RM: 9, Station: 09R001 Dibenzo(a,h)anthracene ND
RM: 9, Station: 09R001 Fluoranthene ND
RM: 9, Station: 09R001 Fluorene ND
RM: 9, Station: 09R001 Indeno(1,2,3-cd)pyrene ND
RM: 9, Station: 09R001 Naphthalene ND
RM: 9, Station: 09R001 Phenanthrene ND
RM: 9, Station: 09R001 Pyrene ND
RM: 9, Station: 09R001 Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 9, Station: 09R001 Phthalates 
RM: 9, Station: 09R001 Butylbenzyl phthalate ND
RM: 9, Station: 09R001 Semi-Volatile Organic Compounds
RM: 9, Station: 09R001 Dibenzofuran ND
RM: 9, Station: 09R001 Hexachlorobenzene ND
RM: 9, Station: 09R001 Hexachlorobutadiene ND
RM: 9, Station: 09R001 Phenols
RM: 9, Station: 09R001 4-Methylphenol ND
RM: 9, Station: 09R001 Pentachlorophenol ND
RM: 9, Station: 09R001 Phenol ND
RM: 9, Station: 09R001 Polychlorinated Biphenyls
RM: 9, Station: 09R001 Total Aroclors 1.E-01 1.E-01
RM: 9, Station: 09R001 Total PCB Congeners NA
RM: 9, Station: 09R001 Total PCBs, Adjusted NA
RM: 9, Station: 09R001 Dioxin/Furans
RM: 9, Station: 09R001 Total Dioxin/Furan TEQ NA
RM: 9, Station: 09R001 Total PCB TEQ NA
RM: 9, Station: 09R001 Total TEQ --
RM: 9, Station: 09R001 Pesticides
RM: 9, Station: 09R001 Aldrin ND
RM: 9, Station: 09R001 alpha-Hexachlorocyclohexane ND
RM: 9, Station: 09R001 Dieldrin ND
RM: 9, Station: 09R001 Endrin ND
RM: 9, Station: 09R001 Heptachlor epoxide ND
RM: 9, Station: 09R001 Total DDD ND
RM: 9, Station: 09R001 Total DDE 2.E-04 2.E-04
RM: 9, Station: 09R001 Total DDT ND
RM: 9, Station: 09R001 Total Chlordane ND
RM: 9, Station: 09R001 Total Endosulfan ND

Exposure Point Total 4.E-03 5.E-03 1.E-03 2.E-02 3.E-02 5.E-04 1.E-03
Body Without Shell RM: 9, Station: 09R002 Metals

RM: 9, Station: 09R002 Aluminum 3.E-03 3.E-03
RM: 9, Station: 09R002 Antimony 9.E-04 9.E-04
RM: 9, Station: 09R002 Arsenic, inorganic 6.E-03 6.E-03
RM: 9, Station: 09R002 Cadmium 5.E-04 5.E-04
RM: 9, Station: 09R002 Chromium 8.E-06
RM: 9, Station: 09R002 Copper 2.E-02 2.E-02
RM: 9, Station: 09R002 Lead --
RM: 9, Station: 09R002 Manganese 5.E-02 5.E-02
RM: 9, Station: 09R002 Mercury 1.E-02 1.E-02
RM: 9, Station: 09R002 Nickel 9.E-04 9.E-04
RM: 9, Station: 09R002 Selenium ND
RM: 9, Station: 09R002 Silver 3.E-04 3.E-04
RM: 9, Station: 09R002 Thallium 2.E-03 2.E-03 2.E-03
RM: 9, Station: 09R002 Zinc 3.E-03 3.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 9, Station: 09R002 Butyltins
RM: 9, Station: 09R002 Butyltin ion NA
RM: 9, Station: 09R002 Dibutyltin ion NA
RM: 9, Station: 09R002 Tributyltin ion NA
RM: 9, Station: 09R002 Polynuclear Aromatic Hydrocarbons
RM: 9, Station: 09R002 2-Methylnaphthalene ND
RM: 9, Station: 09R002 Acenaphthene ND
RM: 9, Station: 09R002 Acenaphthylene ND
RM: 9, Station: 09R002 Anthracene ND
RM: 9, Station: 09R002 Benzo(a)anthracene ND
RM: 9, Station: 09R002 Benzo(a)pyrene ND
RM: 9, Station: 09R002 Benzo(b)fluoranthene ND
RM: 9, Station: 09R002 Benzo(g,h,i)perylene ND
RM: 9, Station: 09R002 Benzo(k)fluoranthene ND
RM: 9, Station: 09R002 Chrysene ND
RM: 9, Station: 09R002 Dibenzo(a,h)anthracene ND
RM: 9, Station: 09R002 Fluoranthene ND
RM: 9, Station: 09R002 Fluorene ND
RM: 9, Station: 09R002 Indeno(1,2,3-cd)pyrene ND
RM: 9, Station: 09R002 Naphthalene ND
RM: 9, Station: 09R002 Phenanthrene ND
RM: 9, Station: 09R002 Pyrene ND
RM: 9, Station: 09R002 Total Carcinogenic PAHs --
RM: 9, Station: 09R002 Phthalates 
RM: 9, Station: 09R002 Butylbenzyl phthalate ND
RM: 9, Station: 09R002 Semi-Volatile Organic Compounds
RM: 9, Station: 09R002 Dibenzofuran ND
RM: 9, Station: 09R002 Hexachlorobenzene ND
RM: 9, Station: 09R002 Hexachlorobutadiene ND
RM: 9, Station: 09R002 Phenols
RM: 9, Station: 09R002 4-Methylphenol ND
RM: 9, Station: 09R002 Pentachlorophenol ND
RM: 9, Station: 09R002 Phenol ND
RM: 9, Station: 09R002 Polychlorinated Biphenyls
RM: 9, Station: 09R002 Total Aroclors 3.E-01 3.E-01
RM: 9, Station: 09R002 Total PCB Congeners --
RM: 9, Station: 09R002 Total PCBs, Adjusted 2.E-01 2.E-01
RM: 9, Station: 09R002 Dioxin/Furans
RM: 9, Station: 09R002 Total Dioxin/Furan TEQ 4.E-02 4.E-02
RM: 9, Station: 09R002 Total PCB TEQ 4.E-02 4.E-02
RM: 9, Station: 09R002 Total TEQ 8.E-02 8.E-02
RM: 9, Station: 09R002 Pesticides
RM: 9, Station: 09R002 Aldrin ND
RM: 9, Station: 09R002 alpha-Hexachlorocyclohexane ND
RM: 9, Station: 09R002 Dieldrin ND
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 9, Station: 09R002 Endrin ND
RM: 9, Station: 09R002 Heptachlor epoxide ND
RM: 9, Station: 09R002 Total DDD ND
RM: 9, Station: 09R002 Total DDE 3.E-04 3.E-04
RM: 9, Station: 09R002 Total DDT ND
RM: 9, Station: 09R002 Total Chlordane ND
RM: 9, Station: 09R002 Total Endosulfan ND

Exposure Point Total 6.E-03 6.E-03 5.E-04 2.E-02 7.E-02 9.E-04 2.E-03 2.E-01 8.E-02
Body Without Shell RM: 10, Station: CR10W Metals

RM: 10, Station: CR10W Aluminum 3.E-03 3.E-03
RM: 10, Station: CR10W Antimony ND
RM: 10, Station: CR10W Arsenic, inorganic 5.E-03 5.E-03
RM: 10, Station: CR10W Cadmium 5.E-04 5.E-04
RM: 10, Station: CR10W Chromium 6.E-06
RM: 10, Station: CR10W Copper 2.E-02 2.E-02
RM: 10, Station: CR10W Lead --
RM: 10, Station: CR10W Manganese 3.E-02 3.E-02
RM: 10, Station: CR10W Mercury 2.E-02 2.E-02
RM: 10, Station: CR10W Nickel 7.E-04 7.E-04
RM: 10, Station: CR10W Selenium ND
RM: 10, Station: CR10W Silver ND
RM: 10, Station: CR10W Thallium ND
RM: 10, Station: CR10W Zinc 3.E-03 3.E-03
RM: 10, Station: CR10W Butyltins
RM: 10, Station: CR10W Butyltin ion 3.E-05 3.E-05
RM: 10, Station: CR10W Dibutyltin ion ND
RM: 10, Station: CR10W Tributyltin ion ND
RM: 10, Station: CR10W Polynuclear Aromatic Hydrocarbons
RM: 10, Station: CR10W 2-Methylnaphthalene ND
RM: 10, Station: CR10W Acenaphthene 3.E-07 3.E-07
RM: 10, Station: CR10W Acenaphthylene ND
RM: 10, Station: CR10W Anthracene 2.E-08
RM: 10, Station: CR10W Benzo(a)anthracene ND
RM: 10, Station: CR10W Benzo(a)pyrene --
RM: 10, Station: CR10W Benzo(b)fluoranthene ND
RM: 10, Station: CR10W Benzo(g,h,i)perylene ND
RM: 10, Station: CR10W Benzo(k)fluoranthene ND
RM: 10, Station: CR10W Chrysene ND
RM: 10, Station: CR10W Dibenzo(a,h)anthracene ND
RM: 10, Station: CR10W Fluoranthene ND
RM: 10, Station: CR10W Fluorene 4.E-07 4.E-07
RM: 10, Station: CR10W Indeno(1,2,3-cd)pyrene ND
RM: 10, Station: CR10W Naphthalene 1.E-06 1.E-06
RM: 10, Station: CR10W Phenanthrene ND
RM: 10, Station: CR10W Pyrene ND
RM: 10, Station: CR10W Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 10, Station: CR10W Phthalates 
RM: 10, Station: CR10W Butylbenzyl phthalate ND
RM: 10, Station: CR10W Semi-Volatile Organic Compounds
RM: 10, Station: CR10W Dibenzofuran 2.E-07 2.E-07
RM: 10, Station: CR10W Hexachlorobenzene 2.E-06 2.E-06
RM: 10, Station: CR10W Hexachlorobutadiene 9.E-08 9.E-08
RM: 10, Station: CR10W Phenols
RM: 10, Station: CR10W 4-Methylphenol ND
RM: 10, Station: CR10W Pentachlorophenol ND
RM: 10, Station: CR10W Phenol 9.E-06 9.E-06 9.E-06
RM: 10, Station: CR10W Polychlorinated Biphenyls
RM: 10, Station: CR10W Total Aroclors NA
RM: 10, Station: CR10W Total PCB Congeners --
RM: 10, Station: CR10W Total PCBs, Adjusted 1.E-01 1.E-01
RM: 10, Station: CR10W Dioxin/Furans
RM: 10, Station: CR10W Total Dioxin/Furan TEQ 1.E-02 1.E-02
RM: 10, Station: CR10W Total PCB TEQ 3.E-02 3.E-02
RM: 10, Station: CR10W Total TEQ 4.E-02 4.E-02
RM: 10, Station: CR10W Pesticides
RM: 10, Station: CR10W Aldrin ND
RM: 10, Station: CR10W alpha-Hexachlorocyclohexane 2.E-08 2.E-08
RM: 10, Station: CR10W Dieldrin 1.E-05 1.E-05
RM: 10, Station: CR10W Endrin ND
RM: 10, Station: CR10W Heptachlor epoxide ND
RM: 10, Station: CR10W Total DDD 6.E-06 6.E-06
RM: 10, Station: CR10W Total DDE 1.E-04 1.E-04
RM: 10, Station: CR10W Total DDT ND
RM: 10, Station: CR10W Total Chlordane 2.E-05 2.E-05
RM: 10, Station: CR10W Total Endosulfan ND

Exposure Point Total 3.E-03 5.E-03 5.E-04 2.E-02 5.E-02 7.E-04 1.E-04 1.E-01 4.E-02 9.E-06
Body Without Shell RM: 11, Station: CR11E Metals

RM: 11, Station: CR11E Aluminum 2.E-03 2.E-03
RM: 11, Station: CR11E Antimony ND
RM: 11, Station: CR11E Arsenic, inorganic 4.E-03 4.E-03
RM: 11, Station: CR11E Cadmium 1.E-03 1.E-03
RM: 11, Station: CR11E Chromium 5.E-06
RM: 11, Station: CR11E Copper 2.E-02 2.E-02
RM: 11, Station: CR11E Lead --
RM: 11, Station: CR11E Manganese 1.E-02 1.E-02
RM: 11, Station: CR11E Mercury 1.E-02 1.E-02
RM: 11, Station: CR11E Nickel 6.E-04 6.E-04
RM: 11, Station: CR11E Selenium ND
RM: 11, Station: CR11E Silver ND
RM: 11, Station: CR11E Thallium ND
RM: 11, Station: CR11E Zinc 3.E-03 3.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 11, Station: CR11E Butyltins
RM: 11, Station: CR11E Butyltin ion 3.E-05 3.E-05
RM: 11, Station: CR11E Dibutyltin ion 6.E-05 6.E-05
RM: 11, Station: CR11E Tributyltin ion ND
RM: 11, Station: CR11E Polynuclear Aromatic Hydrocarbons
RM: 11, Station: CR11E 2-Methylnaphthalene ND
RM: 11, Station: CR11E Acenaphthene 1.E-07 1.E-07
RM: 11, Station: CR11E Acenaphthylene ND
RM: 11, Station: CR11E Anthracene 2.E-08
RM: 11, Station: CR11E Benzo(a)anthracene ND
RM: 11, Station: CR11E Benzo(a)pyrene --
RM: 11, Station: CR11E Benzo(b)fluoranthene ND
RM: 11, Station: CR11E Benzo(g,h,i)perylene ND
RM: 11, Station: CR11E Benzo(k)fluoranthene ND
RM: 11, Station: CR11E Chrysene ND
RM: 11, Station: CR11E Dibenzo(a,h)anthracene ND
RM: 11, Station: CR11E Fluoranthene ND
RM: 11, Station: CR11E Fluorene 3.E-07 3.E-07
RM: 11, Station: CR11E Indeno(1,2,3-cd)pyrene ND
RM: 11, Station: CR11E Naphthalene 1.E-06 1.E-06
RM: 11, Station: CR11E Phenanthrene ND
RM: 11, Station: CR11E Pyrene ND
RM: 11, Station: CR11E Total Carcinogenic PAHs --
RM: 11, Station: CR11E Phthalates 
RM: 11, Station: CR11E Butylbenzyl phthalate 2.E-05 2.E-05 2.E-05
RM: 11, Station: CR11E Semi-Volatile Organic Compounds
RM: 11, Station: CR11E Dibenzofuran 3.E-07 3.E-07
RM: 11, Station: CR11E Hexachlorobenzene 3.E-06 3.E-06
RM: 11, Station: CR11E Hexachlorobutadiene ND
RM: 11, Station: CR11E Phenols
RM: 11, Station: CR11E 4-Methylphenol ND
RM: 11, Station: CR11E Pentachlorophenol ND
RM: 11, Station: CR11E Phenol 7.E-06 7.E-06 7.E-06
RM: 11, Station: CR11E Polychlorinated Biphenyls
RM: 11, Station: CR11E Total Aroclors NA
RM: 11, Station: CR11E Total PCB Congeners --
RM: 11, Station: CR11E Total PCBs, Adjusted 3.E+00 3.E+00
RM: 11, Station: CR11E Dioxin/Furans
RM: 11, Station: CR11E Total Dioxin/Furan TEQ 3.E-02 3.E-02
RM: 11, Station: CR11E Total PCB TEQ 2.E-01 2.E-01
RM: 11, Station: CR11E Total TEQ 3.E-01 3.E-01
RM: 11, Station: CR11E Pesticides
RM: 11, Station: CR11E Aldrin ND
RM: 11, Station: CR11E alpha-Hexachlorocyclohexane ND
RM: 11, Station: CR11E Dieldrin 9.E-06 9.E-06
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 11, Station: CR11E Endrin ND
RM: 11, Station: CR11E Heptachlor epoxide 2.E-06 2.E-06
RM: 11, Station: CR11E Total DDD 3.E-06 3.E-06
RM: 11, Station: CR11E Total DDE 2.E-04 2.E-04
RM: 11, Station: CR11E Total DDT ND
RM: 11, Station: CR11E Total Chlordane 3.E-05 3.E-05
RM: 11, Station: CR11E Total Endosulfan ND

Exposure Point Total 3.E-03 4.E-03 1.E-03 2.E-02 3.E-02 6.E-04 2.E-04 3.E+00 3.E-01 7.E-06
Body Without Shell RM: 12, Station: CR12W Metals

RM: 12, Station: CR12W Aluminum 3.E-03 3.E-03
RM: 12, Station: CR12W Antimony ND
RM: 12, Station: CR12W Arsenic, inorganic 5.E-03 5.E-03
RM: 12, Station: CR12W Cadmium 5.E-04 5.E-04
RM: 12, Station: CR12W Chromium 1.E-05
RM: 12, Station: CR12W Copper 2.E-02 2.E-02
RM: 12, Station: CR12W Lead --
RM: 12, Station: CR12W Manganese 3.E-02 3.E-02
RM: 12, Station: CR12W Mercury 1.E-02 1.E-02
RM: 12, Station: CR12W Nickel 7.E-04 7.E-04
RM: 12, Station: CR12W Selenium ND
RM: 12, Station: CR12W Silver ND
RM: 12, Station: CR12W Thallium ND
RM: 12, Station: CR12W Zinc 3.E-03 3.E-03
RM: 12, Station: CR12W Butyltins
RM: 12, Station: CR12W Butyltin ion 3.E-05 3.E-05
RM: 12, Station: CR12W Dibutyltin ion 1.E-05 1.E-05
RM: 12, Station: CR12W Tributyltin ion 3.E-05 3.E-05
RM: 12, Station: CR12W Polynuclear Aromatic Hydrocarbons
RM: 12, Station: CR12W 2-Methylnaphthalene ND
RM: 12, Station: CR12W Acenaphthene 4.E-08 4.E-08
RM: 12, Station: CR12W Acenaphthylene ND
RM: 12, Station: CR12W Anthracene 2.E-08
RM: 12, Station: CR12W Benzo(a)anthracene ND
RM: 12, Station: CR12W Benzo(a)pyrene --
RM: 12, Station: CR12W Benzo(b)fluoranthene ND
RM: 12, Station: CR12W Benzo(g,h,i)perylene ND
RM: 12, Station: CR12W Benzo(k)fluoranthene ND
RM: 12, Station: CR12W Chrysene ND
RM: 12, Station: CR12W Dibenzo(a,h)anthracene ND
RM: 12, Station: CR12W Fluoranthene ND
RM: 12, Station: CR12W Fluorene 2.E-07 2.E-07
RM: 12, Station: CR12W Indeno(1,2,3-cd)pyrene ND
RM: 12, Station: CR12W Naphthalene 1.E-06 1.E-06
RM: 12, Station: CR12W Phenanthrene ND
RM: 12, Station: CR12W Pyrene ND
RM: 12, Station: CR12W Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 12, Station: CR12W Phthalates 
RM: 12, Station: CR12W Butylbenzyl phthalate ND
RM: 12, Station: CR12W Semi-Volatile Organic Compounds
RM: 12, Station: CR12W Dibenzofuran 8.E-08 8.E-08
RM: 12, Station: CR12W Hexachlorobenzene 5.E-06 5.E-06
RM: 12, Station: CR12W Hexachlorobutadiene 3.E-08 3.E-08
RM: 12, Station: CR12W Phenols
RM: 12, Station: CR12W 4-Methylphenol ND
RM: 12, Station: CR12W Pentachlorophenol ND
RM: 12, Station: CR12W Phenol ND
RM: 12, Station: CR12W Polychlorinated Biphenyls
RM: 12, Station: CR12W Total Aroclors NA
RM: 12, Station: CR12W Total PCB Congeners --
RM: 12, Station: CR12W Total PCBs, Adjusted 4.E-02 4.E-02
RM: 12, Station: CR12W Dioxin/Furans
RM: 12, Station: CR12W Total Dioxin/Furan TEQ 2.E-02 2.E-02
RM: 12, Station: CR12W Total PCB TEQ 2.E-02 2.E-02
RM: 12, Station: CR12W Total TEQ 5.E-02 5.E-02
RM: 12, Station: CR12W Pesticides
RM: 12, Station: CR12W Aldrin ND
RM: 12, Station: CR12W alpha-Hexachlorocyclohexane 5.E-07 5.E-07
RM: 12, Station: CR12W Dieldrin 1.E-05 1.E-05
RM: 12, Station: CR12W Endrin ND
RM: 12, Station: CR12W Heptachlor epoxide 1.E-06 1.E-06
RM: 12, Station: CR12W Total DDD 5.E-06 5.E-06
RM: 12, Station: CR12W Total DDE 2.E-04 2.E-04
RM: 12, Station: CR12W Total DDT ND
RM: 12, Station: CR12W Total Chlordane 4.E-05 4.E-05
RM: 12, Station: CR12W Total Endosulfan ND

Exposure Point Total 3.E-03 5.E-03 5.E-04 2.E-02 4.E-02 7.E-04 3.E-04 4.E-02 5.E-02
Body Without Shell RM: 12, Station: CR12E Metals

RM: 12, Station: CR12E Aluminum 3.E-03 3.E-03
RM: 12, Station: CR12E Antimony ND
RM: 12, Station: CR12E Arsenic, inorganic 5.E-03 5.E-03
RM: 12, Station: CR12E Cadmium 5.E-04 5.E-04
RM: 12, Station: CR12E Chromium 9.E-06
RM: 12, Station: CR12E Copper 2.E-02 2.E-02
RM: 12, Station: CR12E Lead --
RM: 12, Station: CR12E Manganese 2.E-02 2.E-02
RM: 12, Station: CR12E Mercury 1.E-02 1.E-02
RM: 12, Station: CR12E Nickel 6.E-04 6.E-04
RM: 12, Station: CR12E Selenium ND
RM: 12, Station: CR12E Silver ND
RM: 12, Station: CR12E Thallium ND
RM: 12, Station: CR12E Zinc 3.E-03 3.E-03
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 12, Station: CR12E Butyltins
RM: 12, Station: CR12E Butyltin ion 9.E-05 9.E-05
RM: 12, Station: CR12E Dibutyltin ion ND
RM: 12, Station: CR12E Tributyltin ion ND
RM: 12, Station: CR12E Polynuclear Aromatic Hydrocarbons
RM: 12, Station: CR12E 2-Methylnaphthalene ND
RM: 12, Station: CR12E Acenaphthene ND
RM: 12, Station: CR12E Acenaphthylene ND
RM: 12, Station: CR12E Anthracene 3.E-08
RM: 12, Station: CR12E Benzo(a)anthracene ND
RM: 12, Station: CR12E Benzo(a)pyrene --
RM: 12, Station: CR12E Benzo(b)fluoranthene ND
RM: 12, Station: CR12E Benzo(g,h,i)perylene ND
RM: 12, Station: CR12E Benzo(k)fluoranthene --
RM: 12, Station: CR12E Chrysene ND
RM: 12, Station: CR12E Dibenzo(a,h)anthracene ND
RM: 12, Station: CR12E Fluoranthene ND
RM: 12, Station: CR12E Fluorene 2.E-07 2.E-07
RM: 12, Station: CR12E Indeno(1,2,3-cd)pyrene ND
RM: 12, Station: CR12E Naphthalene 1.E-06 1.E-06
RM: 12, Station: CR12E Phenanthrene ND
RM: 12, Station: CR12E Pyrene ND
RM: 12, Station: CR12E Total Carcinogenic PAHs --
RM: 12, Station: CR12E Phthalates 
RM: 12, Station: CR12E Butylbenzyl phthalate 9.E-07 9.E-07 9.E-07
RM: 12, Station: CR12E Semi-Volatile Organic Compounds
RM: 12, Station: CR12E Dibenzofuran ND
RM: 12, Station: CR12E Hexachlorobenzene 5.E-06 5.E-06
RM: 12, Station: CR12E Hexachlorobutadiene ND
RM: 12, Station: CR12E Phenols
RM: 12, Station: CR12E 4-Methylphenol ND
RM: 12, Station: CR12E Pentachlorophenol ND
RM: 12, Station: CR12E Phenol 4.E-06 4.E-06 4.E-06
RM: 12, Station: CR12E Polychlorinated Biphenyls
RM: 12, Station: CR12E Total Aroclors NA
RM: 12, Station: CR12E Total PCB Congeners --
RM: 12, Station: CR12E Total PCBs, Adjusted 2.E-02 2.E-02
RM: 12, Station: CR12E Dioxin/Furans
RM: 12, Station: CR12E Total Dioxin/Furan TEQ 1.E-02 1.E-02
RM: 12, Station: CR12E Total PCB TEQ 1.E-02 1.E-02
RM: 12, Station: CR12E Total TEQ 2.E-02 2.E-02
RM: 12, Station: CR12E Pesticides
RM: 12, Station: CR12E Aldrin ND
RM: 12, Station: CR12E alpha-Hexachlorocyclohexane ND
RM: 12, Station: CR12E Dieldrin 2.E-05 2.E-05
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 12, Station: CR12E Endrin ND
RM: 12, Station: CR12E Heptachlor epoxide ND
RM: 12, Station: CR12E Total DDD 6.E-06 6.E-06
RM: 12, Station: CR12E Total DDE 2.E-04 2.E-04
RM: 12, Station: CR12E Total DDT ND
RM: 12, Station: CR12E Total Chlordane 2.E-05 2.E-05
RM: 12, Station: CR12E Total Endosulfan ND

Exposure Point Total 3.E-03 5.E-03 5.E-04 2.E-02 4.E-02 6.E-04 2.E-04 2.E-02 2.E-02 4.E-06
Body Without Shell Study Area Wide Metals

Study Area Wide Aluminum 4.E-03 4.E-03
Study Area Wide Antimony 8.E-04 8.E-04
Study Area Wide Arsenic, inorganic 5.E-03 5.E-03
Study Area Wide Cadmium 8.E-04 8.E-04
Study Area Wide Chromium 1.E-05
Study Area Wide Copper 2.E-02 2.E-02
Study Area Wide Lead --
Study Area Wide Manganese 4.E-02 4.E-02
Study Area Wide Mercury 1.E-02 1.E-02
Study Area Wide Nickel 9.E-04 9.E-04
Study Area Wide Selenium 1.E-03 1.E-03
Study Area Wide Silver 3.E-04 3.E-04
Study Area Wide Thallium 2.E-03 2.E-03 2.E-03
Study Area Wide Zinc 3.E-03 3.E-03
Study Area Wide Butyltins
Study Area Wide Butyltin ion 2.E-04 2.E-04
Study Area Wide Dibutyltin ion 1.E-02 1.E-02
Study Area Wide Tributyltin ion 1.E-04 1.E-04
Study Area Wide Polynuclear Aromatic Hydrocarbons
Study Area Wide 2-Methylnaphthalene 5.E-06 5.E-06
Study Area Wide Acenaphthene 9.E-07 9.E-07
Study Area Wide Acenaphthylene 2.E-07 2.E-07
Study Area Wide Anthracene 1.E-07
Study Area Wide Benzo(a)anthracene --
Study Area Wide Benzo(a)pyrene --
Study Area Wide Benzo(b)fluoranthene --
Study Area Wide Benzo(g,h,i)perylene 2.E-06 2.E-06
Study Area Wide Benzo(k)fluoranthene --
Study Area Wide Chrysene --
Study Area Wide Dibenzo(a,h)anthracene --
Study Area Wide Fluoranthene 3.E-05 3.E-05 3.E-05 3.E-05
Study Area Wide Fluorene 8.E-07 8.E-07
Study Area Wide Indeno(1,2,3-cd)pyrene --
Study Area Wide Naphthalene 2.E-06 2.E-06
Study Area Wide Phenanthrene 3.E-05 3.E-05
Study Area Wide Pyrene 3.E-05 3.E-05
Study Area Wide Total Carcinogenic PAHs --
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TABLE 5-179.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, Medium Ingestion Rate (3.3 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Study Area Wide Phthalates 
Study Area Wide Butylbenzyl phthalate 5.E-06 5.E-06 5.E-06
Study Area Wide Semi-Volatile Organic Compounds
Study Area Wide Dibenzofuran 3.E-07 3.E-07
Study Area Wide Hexachlorobenzene 3.E-06 3.E-06
Study Area Wide Hexachlorobutadiene 9.E-08 9.E-08
Study Area Wide Phenols
Study Area Wide 4-Methylphenol 3.E-04 3.E-04 3.E-04
Study Area Wide Pentachlorophenol 5.E-05 5.E-05 5.E-05
Study Area Wide Phenol 3.E-05 3.E-05 3.E-05
Study Area Wide Polychlorinated Biphenyls
Study Area Wide Total Aroclors 7.E-02 7.E-02
Study Area Wide Total PCB Congeners --
Study Area Wide Total PCBs, Adjusted 3.E-01 3.E-01
Study Area Wide Dioxin/Furans
Study Area Wide Total Dioxin/Furan TEQ 9.E-02 9.E-02
Study Area Wide Total PCB TEQ 6.E-02 6.E-02
Study Area Wide Total TEQ 2.E-01 2.E-01
Study Area Wide Pesticides
Study Area Wide Aldrin 1.E-05 1.E-05
Study Area Wide alpha-Hexachlorocyclohexane 1.E-08 1.E-08
Study Area Wide Dieldrin 2.E-05 2.E-05
Study Area Wide Endrin 1.E-04 1.E-04
Study Area Wide Heptachlor epoxide 3.E-06 3.E-06
Study Area Wide Total DDD 2.E-04 2.E-04
Study Area Wide Total DDE 6.E-04 6.E-04
Study Area Wide Total DDT 4.E-04 4.E-04
Study Area Wide Total Chlordane 1.E-04 1.E-04
Study Area Wide Total Endosulfan 7.E-06 7.E-06 7.E-06 7.E-06

Exposure Point Total 6.E-03 6.E-03 1.E-03 2.E-02 6.E-02 3.E-03 4.E-03 3.E-01 5.E-06 2.E-01 3.E-05

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data when available. When congener data not available, PCB Aroclor data were used in sums.

Abbreviations: -- = Not applicable. PAHs = Polynuclear Aromatic Hydrocarbons.
DDD = Dichlorodiphenyldichloroethane. PCB = Polychlorinated Biphenyls.
DDE = Dichlorodiphenyldichloroethylene. RM = River mile.
DDT = Dichlorodiphenyltrichloroethane. TEQ = Toxic Equivalents.
HQ = Hazard Quotient.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Body Without Shell RM 1, Station: CR01EA Metals
RM 1, Station: CR01EA Aluminum 1.E-02 1.E-02
RM 1, Station: CR01EA Antimony ND
RM 1, Station: CR01EA Arsenic, inorganic 3.E-02 3.E-02
RM 1, Station: CR01EA Cadmium 6.E-03 6.E-03
RM 1, Station: CR01EA Chromium 3.E-05
RM 1, Station: CR01EA Copper 1.E-01 1.E-01
RM 1, Station: CR01EA Lead --
RM 1, Station: CR01EA Manganese 5.E-02 5.E-02
RM 1, Station: CR01EA Mercury 5.E-02 5.E-02
RM 1, Station: CR01EA Nickel 3.E-03 3.E-03
RM 1, Station: CR01EA Selenium ND
RM 1, Station: CR01EA Silver ND
RM 1, Station: CR01EA Thallium 3.E-02 3.E-02 3.E-02
RM 1, Station: CR01EA Zinc 1.E-02 1.E-02
RM 1, Station: CR01EA Butyltins
RM 1, Station: CR01EA Butyltin ion 2.E-04 2.E-04
RM 1, Station: CR01EA Dibutyltin ion 8.E-04 8.E-04
RM 1, Station: CR01EA Tributyltin ion 1.E-03 1.E-03
RM 1, Station: CR01EA Polynuclear Aromatic Hydrocarbons
RM 1, Station: CR01EA 2-Methylnaphthalene 3.E-05 3.E-05
RM 1, Station: CR01EA Acenaphthene 4.E-06 4.E-06
RM 1, Station: CR01EA Acenaphthylene 6.E-07 6.E-07
RM 1, Station: CR01EA Anthracene 2.E-07
RM 1, Station: CR01EA Benzo(a)anthracene ND
RM 1, Station: CR01EA Benzo(a)pyrene --
RM 1, Station: CR01EA Benzo(b)fluoranthene ND
RM 1, Station: CR01EA Benzo(g,h,i)perylene ND
RM 1, Station: CR01EA Benzo(k)fluoranthene ND
RM 1, Station: CR01EA Chrysene ND
RM 1, Station: CR01EA Dibenzo(a,h)anthracene ND
RM 1, Station: CR01EA Fluoranthene ND
RM 1, Station: CR01EA Fluorene 4.E-06 4.E-06
RM 1, Station: CR01EA Indeno(1,2,3-cd)pyrene ND
RM 1, Station: CR01EA Naphthalene 8.E-06 8.E-06
RM 1, Station: CR01EA Phenanthrene ND
RM 1, Station: CR01EA Pyrene ND
RM 1, Station: CR01EA Total Carcinogenic PAHs --
RM 1, Station: CR01EA Phthalates 
RM 1, Station: CR01EA Butylbenzyl phthalate ND
RM 1, Station: CR01EA Semi-Volatile Organic Compounds
RM 1, Station: CR01EA Dibenzofuran 2.E-06 2.E-06
RM 1, Station: CR01EA Hexachlorobenzene 1.E-05 1.E-05
RM 1, Station: CR01EA Hexachlorobutadiene 5.E-07 5.E-07

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM 1, Station: CR01EA Phenols
RM 1, Station: CR01EA 4-Methylphenol ND
RM 1, Station: CR01EA Pentachlorophenol ND
RM 1, Station: CR01EA Phenol 4.E-05 4.E-05 4.E-05
RM 1, Station: CR01EA Polychlorinated Biphenyls
RM 1, Station: CR01EA Total Aroclors NA
RM 1, Station: CR01EA Total PCB Congeners --
RM 1, Station: CR01EA Total PCBs, Adjusted 8.E-02 8.E-02
RM 1, Station: CR01EA Dioxin/Furans
RM 1, Station: CR01EA Total Dioxin/Furan TEQ 6.E-02 6.E-02
RM 1, Station: CR01EA Total PCB TEQ 8.E-02 8.E-02
RM 1, Station: CR01EA Total TEQ 1.E-01 1.E-01
RM 1, Station: CR01EA Pesticides
RM 1, Station: CR01EA Aldrin ND
RM 1, Station: CR01EA alpha-Hexachlorocyclohexane ND
RM 1, Station: CR01EA Dieldrin ND
RM 1, Station: CR01EA Endrin ND
RM 1, Station: CR01EA Heptachlor epoxide 2.E-05 2.E-05
RM 1, Station: CR01EA Total DDD 9.E-05 9.E-05
RM 1, Station: CR01EA Total DDE 2.E-03 2.E-03
RM 1, Station: CR01EA Total DDT ND
RM 1, Station: CR01EA Total Chlordane 1.E-04 1.E-04
RM 1, Station: CR01EA Total Endosulfan ND

Exposure Point Totalb 4.E-02 3.E-02 6.E-03 1.E-01 1.E-01 3.E-03 3.E-02 8.E-02 3.E-05 1.E-01 4.E-05
Body Without Shell RM 1, Station: CR01W Metals

RM 1, Station: CR01W Aluminum 2.E-02 2.E-02
RM 1, Station: CR01W Antimony ND
RM 1, Station: CR01W Arsenic, inorganic 3.E-02 3.E-02
RM 1, Station: CR01W Cadmium 5.E-03 5.E-03
RM 1, Station: CR01W Chromium 7.E-05
RM 1, Station: CR01W Copper 9.E-02 9.E-02
RM 1, Station: CR01W Lead --
RM 1, Station: CR01W Manganese 6.E-02 6.E-02
RM 1, Station: CR01W Mercury 5.E-02 5.E-02
RM 1, Station: CR01W Nickel 4.E-03 4.E-03
RM 1, Station: CR01W Selenium ND
RM 1, Station: CR01W Silver ND
RM 1, Station: CR01W Thallium 2.E-02 2.E-02 2.E-02
RM 1, Station: CR01W Zinc 1.E-02 1.E-02
RM 1, Station: CR01W Butyltins
RM 1, Station: CR01W Butyltin ion ND
RM 1, Station: CR01W Dibutyltin ion ND
RM 1, Station: CR01W Tributyltin ion ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM 1, Station: CR01W Polynuclear Aromatic Hydrocarbons
RM 1, Station: CR01W 2-Methylnaphthalene ND
RM 1, Station: CR01W Acenaphthene ND
RM 1, Station: CR01W Acenaphthylene ND
RM 1, Station: CR01W Anthracene 8.E-08
RM 1, Station: CR01W Benzo(a)anthracene ND
RM 1, Station: CR01W Benzo(a)pyrene --
RM 1, Station: CR01W Benzo(b)fluoranthene ND
RM 1, Station: CR01W Benzo(g,h,i)perylene ND
RM 1, Station: CR01W Benzo(k)fluoranthene ND
RM 1, Station: CR01W Chrysene ND
RM 1, Station: CR01W Dibenzo(a,h)anthracene ND
RM 1, Station: CR01W Fluoranthene ND
RM 1, Station: CR01W Fluorene 1.E-06 1.E-06
RM 1, Station: CR01W Indeno(1,2,3-cd)pyrene ND
RM 1, Station: CR01W Naphthalene 8.E-06 8.E-06
RM 1, Station: CR01W Phenanthrene ND
RM 1, Station: CR01W Pyrene ND
RM 1, Station: CR01W Total Carcinogenic PAHs --
RM 1, Station: CR01W Phthalates 
RM 1, Station: CR01W Butylbenzyl phthalate ND
RM 1, Station: CR01W Semi-Volatile Organic Compounds
RM 1, Station: CR01W Dibenzofuran 1.E-06 1.E-06
RM 1, Station: CR01W Hexachlorobenzene 2.E-05 2.E-05
RM 1, Station: CR01W Hexachlorobutadiene ND
RM 1, Station: CR01W Phenols
RM 1, Station: CR01W 4-Methylphenol ND
RM 1, Station: CR01W Pentachlorophenol ND
RM 1, Station: CR01W Phenol 6.E-05 6.E-05 6.E-05
RM 1, Station: CR01W Polychlorinated Biphenyls
RM 1, Station: CR01W Total Aroclors NA
RM 1, Station: CR01W Total PCB Congeners --
RM 1, Station: CR01W Total PCBs, Adjusted 8.E-02 8.E-02
RM 1, Station: CR01W Dioxin/Furans
RM 1, Station: CR01W Total Dioxin/Furan TEQ 8.E-02 8.E-02
RM 1, Station: CR01W Total PCB TEQ 5.E-02 5.E-02
RM 1, Station: CR01W Total TEQ 1.E-01 1.E-01
RM 1, Station: CR01W Pesticides
RM 1, Station: CR01W Aldrin ND
RM 1, Station: CR01W alpha-Hexachlorocyclohexane ND
RM 1, Station: CR01W Dieldrin 7.E-05 7.E-05
RM 1, Station: CR01W Endrin ND
RM 1, Station: CR01W Heptachlor epoxide ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM 1, Station: CR01W Total DDD 9.E-05 9.E-05
RM 1, Station: CR01W Total DDE 1.E-03 1.E-03
RM 1, Station: CR01W Total DDT ND
RM 1, Station: CR01W Total Chlordane 1.E-04 1.E-04
RM 1, Station: CR01W Total Endosulfan 6.E-06 6.E-06 6.E-06 6.E-06

Exposure Point Total 3.E-02 3.E-02 5.E-03 9.E-02 1.E-01 4.E-03 2.E-02 8.E-02 1.E-01 6.E-05
Body Without Shell RM 2, Station: 02R001 Metals

RM 2, Station: 02R001 Aluminum 3.E-02 3.E-02
RM 2, Station: 02R001 Antimony 5.E-03 5.E-03
RM 2, Station: 02R001 Arsenic, inorganic 3.E-02 3.E-02
RM 2, Station: 02R001 Cadmium 7.E-03 7.E-03
RM 2, Station: 02R001 Chromium 2.E-04
RM 2, Station: 02R001 Copper 8.E-02 8.E-02
RM 2, Station: 02R001 Lead --
RM 2, Station: 02R001 Manganese 3.E-01 3.E-01
RM 2, Station: 02R001 Mercury 6.E-02 6.E-02
RM 2, Station: 02R001 Nickel 7.E-03 7.E-03
RM 2, Station: 02R001 Selenium ND
RM 2, Station: 02R001 Silver 1.E-03 1.E-03
RM 2, Station: 02R001 Thallium 3.E-02 3.E-02 3.E-02
RM 2, Station: 02R001 Zinc 1.E-02 1.E-02
RM 2, Station: 02R001 Butyltins
RM 2, Station: 02R001 Butyltin ion NA
RM 2, Station: 02R001 Dibutyltin ion NA
RM 2, Station: 02R001 Tributyltin ion NA
RM 2, Station: 02R001 Polynuclear Aromatic Hydrocarbons
RM 2, Station: 02R001 2-Methylnaphthalene ND
RM 2, Station: 02R001 Acenaphthene ND
RM 2, Station: 02R001 Acenaphthylene ND
RM 2, Station: 02R001 Anthracene ND
RM 2, Station: 02R001 Benzo(a)anthracene ND
RM 2, Station: 02R001 Benzo(a)pyrene ND
RM 2, Station: 02R001 Benzo(b)fluoranthene ND
RM 2, Station: 02R001 Benzo(g,h,i)perylene ND
RM 2, Station: 02R001 Benzo(k)fluoranthene ND
RM 2, Station: 02R001 Chrysene ND
RM 2, Station: 02R001 Dibenzo(a,h)anthracene ND
RM 2, Station: 02R001 Fluoranthene ND
RM 2, Station: 02R001 Fluorene ND
RM 2, Station: 02R001 Indeno(1,2,3-cd)pyrene ND
RM 2, Station: 02R001 Naphthalene ND
RM 2, Station: 02R001 Phenanthrene ND
RM 2, Station: 02R001 Pyrene ND
RM 2, Station: 02R001 Total Carcinogenic PAHs --
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM 2, Station: 02R001 Phthalates 
RM 2, Station: 02R001 Butylbenzyl phthalate ND
RM 2, Station: 02R001 Semi-Volatile Organic Compounds
RM 2, Station: 02R001 Dibenzofuran ND
RM 2, Station: 02R001 Hexachlorobenzene ND
RM 2, Station: 02R001 Hexachlorobutadiene ND
RM 2, Station: 02R001 Phenols
RM 2, Station: 02R001 4-Methylphenol ND
RM 2, Station: 02R001 Pentachlorophenol ND
RM 2, Station: 02R001 Phenol ND
RM 2, Station: 02R001 Polychlorinated Biphenyls
RM 2, Station: 02R001 Total Aroclors 3.E-01 3.E-01
RM 2, Station: 02R001 Total PCB Congeners --
RM 2, Station: 02R001 Total PCBs, Adjusted 6.E-01 6.E-01
RM 2, Station: 02R001 Dioxin/Furans
RM 2, Station: 02R001 Total Dioxin/Furan TEQ 1.E-01 1.E-01
RM 2, Station: 02R001 Total PCB TEQ 8.E-01 8.E-01
RM 2, Station: 02R001 Total TEQ 9.E-01 9.E-01
RM 2, Station: 02R001 Pesticides
RM 2, Station: 02R001 Aldrin ND
RM 2, Station: 02R001 alpha-Hexachlorocyclohexane ND
RM 2, Station: 02R001 Dieldrin ND
RM 2, Station: 02R001 Endrin ND
RM 2, Station: 02R001 Heptachlor epoxide ND
RM 2, Station: 02R001 Total DDD ND
RM 2, Station: 02R001 Total DDE 2.E-03 2.E-03
RM 2, Station: 02R001 Total DDT 4.E-03 4.E-03
RM 2, Station: 02R001 Total Chlordane 2.E-03 2.E-03
RM 2, Station: 02R001 Total Endosulfan ND

Exposure Point Total 5.E-02 3.E-02 7.E-03 8.E-02 4.E-01 7.E-03 4.E-02 6.E-01 9.E-01
Body Without Shell RM 2, Station: 02R015 Metals

RM 2, Station: 02R015 Aluminum 2.E-02 2.E-02
RM 2, Station: 02R015 Antimony 6.E-03 6.E-03
RM 2, Station: 02R015 Arsenic, inorganic 3.E-02 3.E-02
RM 2, Station: 02R015 Cadmium 4.E-03 4.E-03
RM 2, Station: 02R015 Chromium 1.E-04
RM 2, Station: 02R015 Copper 7.E-02 7.E-02
RM 2, Station: 02R015 Lead --
RM 2, Station: 02R015 Manganese 3.E-01 3.E-01
RM 2, Station: 02R015 Mercury 6.E-02 6.E-02
RM 2, Station: 02R015 Nickel 6.E-03 6.E-03
RM 2, Station: 02R015 Selenium ND
RM 2, Station: 02R015 Silver 1.E-03 1.E-03
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM 2, Station: 02R015 Thallium 3.E-02 3.E-02 3.E-02
RM 2, Station: 02R015 Zinc 1.E-02 1.E-02
RM 2, Station: 02R015 Butyltins
RM 2, Station: 02R015 Butyltin ion NA
RM 2, Station: 02R015 Dibutyltin ion NA
RM 2, Station: 02R015 Tributyltin ion NA
RM 2, Station: 02R015 Polynuclear Aromatic Hydrocarbons
RM 2, Station: 02R015 2-Methylnaphthalene ND
RM 2, Station: 02R015 Acenaphthene ND
RM 2, Station: 02R015 Acenaphthylene ND
RM 2, Station: 02R015 Anthracene ND
RM 2, Station: 02R015 Benzo(a)anthracene ND
RM 2, Station: 02R015 Benzo(a)pyrene ND
RM 2, Station: 02R015 Benzo(b)fluoranthene ND
RM 2, Station: 02R015 Benzo(g,h,i)perylene ND
RM 2, Station: 02R015 Benzo(k)fluoranthene ND
RM 2, Station: 02R015 Chrysene ND
RM 2, Station: 02R015 Dibenzo(a,h)anthracene ND
RM 2, Station: 02R015 Fluoranthene ND
RM 2, Station: 02R015 Fluorene ND
RM 2, Station: 02R015 Indeno(1,2,3-cd)pyrene ND
RM 2, Station: 02R015 Naphthalene ND
RM 2, Station: 02R015 Phenanthrene ND
RM 2, Station: 02R015 Pyrene ND
RM 2, Station: 02R015 Total Carcinogenic PAHs --
RM 2, Station: 02R015 Phthalates 
RM 2, Station: 02R015 Butylbenzyl phthalate ND
RM 2, Station: 02R015 Semi-Volatile Organic Compounds
RM 2, Station: 02R015 Dibenzofuran ND
RM 2, Station: 02R015 Hexachlorobenzene ND
RM 2, Station: 02R015 Hexachlorobutadiene ND
RM 2, Station: 02R015 Phenols
RM 2, Station: 02R015 4-Methylphenol ND
RM 2, Station: 02R015 Pentachlorophenol ND
RM 2, Station: 02R015 Phenol ND
RM 2, Station: 02R015 Polychlorinated Biphenyls
RM 2, Station: 02R015 Total Aroclors 4.E-01 4.E-01
RM 2, Station: 02R015 Total PCB Congeners NA
RM 2, Station: 02R015 Total PCBs, Adjusted NA
RM 2, Station: 02R015 Dioxin/Furans
RM 2, Station: 02R015 Total Dioxin/Furan TEQ NA
RM 2, Station: 02R015 Total PCB TEQ NA
RM 2, Station: 02R015 Total TEQ --
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM 2, Station: 02R015 Pesticides
RM 2, Station: 02R015 Aldrin ND
RM 2, Station: 02R015 alpha-Hexachlorocyclohexane ND
RM 2, Station: 02R015 Dieldrin ND
RM 2, Station: 02R015 Endrin 2.E-03 2.E-03
RM 2, Station: 02R015 Heptachlor epoxide ND
RM 2, Station: 02R015 Total DDD ND
RM 2, Station: 02R015 Total DDE 2.E-03 2.E-03
RM 2, Station: 02R015 Total DDT 5.E-03 5.E-03
RM 2, Station: 02R015 Total Chlordane 2.E-03 2.E-03
RM 2, Station: 02R015 Total Endosulfan ND

Exposure Point Total 5.E-02 4.E-02 4.E-03 7.E-02 4.E-01 6.E-03 4.E-02
Body Without Shell RM: 3, Station: 03R001 Metals

RM: 3, Station: 03R001 Aluminum 3.E-02 3.E-02
RM: 3, Station: 03R001 Antimony 5.E-03 5.E-03
RM: 3, Station: 03R001 Arsenic, inorganic 3.E-02 3.E-02
RM: 3, Station: 03R001 Cadmium 4.E-03 4.E-03
RM: 3, Station: 03R001 Chromium 7.E-05
RM: 3, Station: 03R001 Copper 8.E-02 8.E-02
RM: 3, Station: 03R001 Lead --
RM: 3, Station: 03R001 Manganese 3.E-01 3.E-01
RM: 3, Station: 03R001 Mercury 6.E-02 6.E-02
RM: 3, Station: 03R001 Nickel 4.E-03 4.E-03
RM: 3, Station: 03R001 Selenium ND
RM: 3, Station: 03R001 Silver 1.E-03 1.E-03
RM: 3, Station: 03R001 Thallium 2.E-02 2.E-02 2.E-02
RM: 3, Station: 03R001 Zinc 2.E-02 2.E-02
RM: 3, Station: 03R001 Butyltins
RM: 3, Station: 03R001 Butyltin ion NA
RM: 3, Station: 03R001 Dibutyltin ion NA
RM: 3, Station: 03R001 Tributyltin ion NA
RM: 3, Station: 03R001 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R001 2-Methylnaphthalene ND
RM: 3, Station: 03R001 Acenaphthene ND
RM: 3, Station: 03R001 Acenaphthylene ND
RM: 3, Station: 03R001 Anthracene ND
RM: 3, Station: 03R001 Benzo(a)anthracene ND
RM: 3, Station: 03R001 Benzo(a)pyrene ND
RM: 3, Station: 03R001 Benzo(b)fluoranthene ND
RM: 3, Station: 03R001 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R001 Benzo(k)fluoranthene ND
RM: 3, Station: 03R001 Chrysene ND
RM: 3, Station: 03R001 Dibenzo(a,h)anthracene ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R001 Fluoranthene ND
RM: 3, Station: 03R001 Fluorene ND
RM: 3, Station: 03R001 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R001 Naphthalene ND
RM: 3, Station: 03R001 Phenanthrene ND
RM: 3, Station: 03R001 Pyrene ND
RM: 3, Station: 03R001 Total Carcinogenic PAHs --
RM: 3, Station: 03R001 Phthalates 
RM: 3, Station: 03R001 Butylbenzyl phthalate ND
RM: 3, Station: 03R001 Semi-Volatile Organic Compounds
RM: 3, Station: 03R001 Dibenzofuran ND
RM: 3, Station: 03R001 Hexachlorobenzene ND
RM: 3, Station: 03R001 Hexachlorobutadiene ND
RM: 3, Station: 03R001 Phenols
RM: 3, Station: 03R001 4-Methylphenol ND
RM: 3, Station: 03R001 Pentachlorophenol ND
RM: 3, Station: 03R001 Phenol ND
RM: 3, Station: 03R001 Polychlorinated Biphenyls
RM: 3, Station: 03R001 Total Aroclors ND
RM: 3, Station: 03R001 Total PCB Congeners NA
RM: 3, Station: 03R001 Total PCBs, Adjusted NA
RM: 3, Station: 03R001 Dioxin/Furans
RM: 3, Station: 03R001 Total Dioxin/Furan TEQ NA
RM: 3, Station: 03R001 Total PCB TEQ NA
RM: 3, Station: 03R001 Total TEQ --
RM: 3, Station: 03R001 Pesticides
RM: 3, Station: 03R001 Aldrin ND
RM: 3, Station: 03R001 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R001 Dieldrin ND
RM: 3, Station: 03R001 Endrin ND
RM: 3, Station: 03R001 Heptachlor epoxide ND
RM: 3, Station: 03R001 Total DDD ND
RM: 3, Station: 03R001 Total DDE 3.E-03 3.E-03
RM: 3, Station: 03R001 Total DDT 1.E-03 1.E-03
RM: 3, Station: 03R001 Total Chlordane ND
RM: 3, Station: 03R001 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 4.E-02 3.E-02 4.E-03 8.E-02 3.E-01 4.E-03 3.E-02
Body Without Shell RM: 3, Station: 03R002 Metals

RM: 3, Station: 03R002 Aluminum 2.E-02 2.E-02
RM: 3, Station: 03R002 Antimony 4.E-03 4.E-03
RM: 3, Station: 03R002 Arsenic, inorganic 4.E-02 4.E-02
RM: 3, Station: 03R002 Cadmium 5.E-03 5.E-03
RM: 3, Station: 03R002 Chromium 7.E-05
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R002 Copper 9.E-02 9.E-02
RM: 3, Station: 03R002 Lead --
RM: 3, Station: 03R002 Manganese 3.E-01 3.E-01
RM: 3, Station: 03R002 Mercury 7.E-02 7.E-02
RM: 3, Station: 03R002 Nickel 5.E-03 5.E-03
RM: 3, Station: 03R002 Selenium ND
RM: 3, Station: 03R002 Silver 2.E-03 2.E-03
RM: 3, Station: 03R002 Thallium 2.E-02 2.E-02 2.E-02
RM: 3, Station: 03R002 Zinc 2.E-02 2.E-02
RM: 3, Station: 03R002 Butyltins
RM: 3, Station: 03R002 Butyltin ion NA
RM: 3, Station: 03R002 Dibutyltin ion NA
RM: 3, Station: 03R002 Tributyltin ion NA
RM: 3, Station: 03R002 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R002 2-Methylnaphthalene ND
RM: 3, Station: 03R002 Acenaphthene ND
RM: 3, Station: 03R002 Acenaphthylene ND
RM: 3, Station: 03R002 Anthracene ND
RM: 3, Station: 03R002 Benzo(a)anthracene ND
RM: 3, Station: 03R002 Benzo(a)pyrene ND
RM: 3, Station: 03R002 Benzo(b)fluoranthene ND
RM: 3, Station: 03R002 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R002 Benzo(k)fluoranthene ND
RM: 3, Station: 03R002 Chrysene ND
RM: 3, Station: 03R002 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R002 Fluoranthene ND
RM: 3, Station: 03R002 Fluorene ND
RM: 3, Station: 03R002 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R002 Naphthalene ND
RM: 3, Station: 03R002 Phenanthrene ND
RM: 3, Station: 03R002 Pyrene ND
RM: 3, Station: 03R002 Total Carcinogenic PAHs --
RM: 3, Station: 03R002 Phthalates 
RM: 3, Station: 03R002 Butylbenzyl phthalate ND
RM: 3, Station: 03R002 Semi-Volatile Organic Compounds
RM: 3, Station: 03R002 Dibenzofuran ND
RM: 3, Station: 03R002 Hexachlorobenzene ND
RM: 3, Station: 03R002 Hexachlorobutadiene ND
RM: 3, Station: 03R002 Phenols
RM: 3, Station: 03R002 4-Methylphenol ND
RM: 3, Station: 03R002 Pentachlorophenol ND
RM: 3, Station: 03R002 Phenol ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R002 Polychlorinated Biphenyls
RM: 3, Station: 03R002 Total Aroclors ND
RM: 3, Station: 03R002 Total PCB Congeners NA
RM: 3, Station: 03R002 Total PCBs, Adjusted NA
RM: 3, Station: 03R002 Dioxin/Furans
RM: 3, Station: 03R002 Total Dioxin/Furan TEQ NA
RM: 3, Station: 03R002 Total PCB TEQ NA
RM: 3, Station: 03R002 Total TEQ --
RM: 3, Station: 03R002 Pesticides
RM: 3, Station: 03R002 Aldrin ND
RM: 3, Station: 03R002 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R002 Dieldrin ND
RM: 3, Station: 03R002 Endrin 1.E-03 1.E-03
RM: 3, Station: 03R002 Heptachlor epoxide ND
RM: 3, Station: 03R002 Total DDD ND
RM: 3, Station: 03R002 Total DDE 2.E-03 2.E-03
RM: 3, Station: 03R002 Total DDT 1.E-03 1.E-03
RM: 3, Station: 03R002 Total Chlordane ND
RM: 3, Station: 03R002 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-02 4.E-02 5.E-03 9.E-02 4.E-01 5.E-03 2.E-02
Body Without Shell RM: 3, Station: 03R003 Metals

RM: 3, Station: 03R003 Aluminum 4.E-02 4.E-02
RM: 3, Station: 03R003 Antimony 4.E-03 4.E-03
RM: 3, Station: 03R003 Arsenic, inorganic 3.E-02 3.E-02
RM: 3, Station: 03R003 Cadmium 7.E-03 7.E-03
RM: 3, Station: 03R003 Chromium 9.E-05
RM: 3, Station: 03R003 Copper 1.E-01 1.E-01
RM: 3, Station: 03R003 Lead --
RM: 3, Station: 03R003 Manganese 3.E-01 3.E-01
RM: 3, Station: 03R003 Mercury 7.E-02 7.E-02
RM: 3, Station: 03R003 Nickel 5.E-03 5.E-03
RM: 3, Station: 03R003 Selenium ND
RM: 3, Station: 03R003 Silver 2.E-03 2.E-03
RM: 3, Station: 03R003 Thallium 2.E-02 2.E-02 2.E-02
RM: 3, Station: 03R003 Zinc 2.E-02 2.E-02
RM: 3, Station: 03R003 Butyltins
RM: 3, Station: 03R003 Butyltin ion NA
RM: 3, Station: 03R003 Dibutyltin ion NA
RM: 3, Station: 03R003 Tributyltin ion NA
RM: 3, Station: 03R003 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R003 2-Methylnaphthalene ND
RM: 3, Station: 03R003 Acenaphthene ND
RM: 3, Station: 03R003 Acenaphthylene ND
RM: 3, Station: 03R003 Anthracene ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R003 Benzo(a)anthracene ND
RM: 3, Station: 03R003 Benzo(a)pyrene ND
RM: 3, Station: 03R003 Benzo(b)fluoranthene ND
RM: 3, Station: 03R003 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R003 Benzo(k)fluoranthene ND
RM: 3, Station: 03R003 Chrysene ND
RM: 3, Station: 03R003 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R003 Fluoranthene ND
RM: 3, Station: 03R003 Fluorene ND
RM: 3, Station: 03R003 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R003 Naphthalene ND
RM: 3, Station: 03R003 Phenanthrene ND
RM: 3, Station: 03R003 Pyrene ND
RM: 3, Station: 03R003 Total Carcinogenic PAHs --
RM: 3, Station: 03R003 Phthalates 
RM: 3, Station: 03R003 Butylbenzyl phthalate ND
RM: 3, Station: 03R003 Semi-Volatile Organic Compounds
RM: 3, Station: 03R003 Dibenzofuran ND
RM: 3, Station: 03R003 Hexachlorobenzene ND
RM: 3, Station: 03R003 Hexachlorobutadiene ND
RM: 3, Station: 03R003 Phenols
RM: 3, Station: 03R003 4-Methylphenol ND
RM: 3, Station: 03R003 Pentachlorophenol ND
RM: 3, Station: 03R003 Phenol ND
RM: 3, Station: 03R003 Polychlorinated Biphenyls
RM: 3, Station: 03R003 Total Aroclors ND
RM: 3, Station: 03R003 Total PCB Congeners --
RM: 3, Station: 03R003 Total PCBs, Adjusted 9.E-01 9.E-01
RM: 3, Station: 03R003 Dioxin/Furans
RM: 3, Station: 03R003 Total Dioxin/Furan TEQ 2.E-01 2.E-01
RM: 3, Station: 03R003 Total PCB TEQ 3.E-01 3.E-01
RM: 3, Station: 03R003 Total TEQ 5.E-01 5.E-01
RM: 3, Station: 03R003 Pesticides
RM: 3, Station: 03R003 Aldrin ND
RM: 3, Station: 03R003 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R003 Dieldrin ND
RM: 3, Station: 03R003 Endrin 9.E-04 9.E-04
RM: 3, Station: 03R003 Heptachlor epoxide ND
RM: 3, Station: 03R003 Total DDD ND
RM: 3, Station: 03R003 Total DDE 2.E-03 2.E-03
RM: 3, Station: 03R003 Total DDT 4.E-03 4.E-03
RM: 3, Station: 03R003 Total Chlordane ND
RM: 3, Station: 03R003 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 4.E-02 3.E-02 7.E-03 1.E-01 4.E-01 5.E-03 3.E-02 9.E-01 5.E-01
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

Body Without Shell RM: 3, Station: 03R004 Metals
RM: 3, Station: 03R004 Aluminum 3.E-02 3.E-02
RM: 3, Station: 03R004 Antimony 9.E-03 9.E-03
RM: 3, Station: 03R004 Arsenic, inorganic 3.E-02 3.E-02
RM: 3, Station: 03R004 Cadmium 5.E-03 5.E-03
RM: 3, Station: 03R004 Chromium 1.E-04
RM: 3, Station: 03R004 Copper 1.E-01 1.E-01
RM: 3, Station: 03R004 Lead --
RM: 3, Station: 03R004 Manganese 2.E-01 2.E-01
RM: 3, Station: 03R004 Mercury 6.E-02 6.E-02
RM: 3, Station: 03R004 Nickel 5.E-03 5.E-03
RM: 3, Station: 03R004 Selenium ND
RM: 3, Station: 03R004 Silver 2.E-03 2.E-03
RM: 3, Station: 03R004 Thallium 1.E-02 1.E-02 1.E-02
RM: 3, Station: 03R004 Zinc 2.E-02 2.E-02
RM: 3, Station: 03R004 Butyltins
RM: 3, Station: 03R004 Butyltin ion NA
RM: 3, Station: 03R004 Dibutyltin ion NA
RM: 3, Station: 03R004 Tributyltin ion NA
RM: 3, Station: 03R004 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R004 2-Methylnaphthalene ND
RM: 3, Station: 03R004 Acenaphthene ND
RM: 3, Station: 03R004 Acenaphthylene ND
RM: 3, Station: 03R004 Anthracene ND
RM: 3, Station: 03R004 Benzo(a)anthracene ND
RM: 3, Station: 03R004 Benzo(a)pyrene ND
RM: 3, Station: 03R004 Benzo(b)fluoranthene ND
RM: 3, Station: 03R004 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R004 Benzo(k)fluoranthene ND
RM: 3, Station: 03R004 Chrysene ND
RM: 3, Station: 03R004 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R004 Fluoranthene ND
RM: 3, Station: 03R004 Fluorene ND
RM: 3, Station: 03R004 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R004 Naphthalene ND
RM: 3, Station: 03R004 Phenanthrene ND
RM: 3, Station: 03R004 Pyrene ND
RM: 3, Station: 03R004 Total Carcinogenic PAHs --
RM: 3, Station: 03R004 Phthalates 
RM: 3, Station: 03R004 Butylbenzyl phthalate ND
RM: 3, Station: 03R004 Semi-Volatile Organic Compounds
RM: 3, Station: 03R004 Dibenzofuran ND
RM: 3, Station: 03R004 Hexachlorobenzene ND
RM: 3, Station: 03R004 Hexachlorobutadiene ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R004 Phenols
RM: 3, Station: 03R004 4-Methylphenol 1.E-02 1.E-02 1.E-02
RM: 3, Station: 03R004 Pentachlorophenol ND
RM: 3, Station: 03R004 Phenol 4.E-04 4.E-04 4.E-04
RM: 3, Station: 03R004 Polychlorinated Biphenyls
RM: 3, Station: 03R004 Total Aroclors ND
RM: 3, Station: 03R004 Total PCB Congeners --
RM: 3, Station: 03R004 Total PCBs, Adjusted 3.E-01 3.E-01
RM: 3, Station: 03R004 Dioxin/Furans
RM: 3, Station: 03R004 Total Dioxin/Furan TEQ 2.E-01 2.E-01
RM: 3, Station: 03R004 Total PCB TEQ 3.E-01 3.E-01
RM: 3, Station: 03R004 Total TEQ 4.E-01 4.E-01
RM: 3, Station: 03R004 Pesticides
RM: 3, Station: 03R004 Aldrin ND
RM: 3, Station: 03R004 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R004 Dieldrin ND
RM: 3, Station: 03R004 Endrin ND
RM: 3, Station: 03R004 Heptachlor epoxide ND
RM: 3, Station: 03R004 Total DDD ND
RM: 3, Station: 03R004 Total DDE 2.E-03 2.E-03
RM: 3, Station: 03R004 Total DDT 3.E-03 3.E-03
RM: 3, Station: 03R004 Total Chlordane ND
RM: 3, Station: 03R004 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 4.E-02 3.E-02 5.E-03 1.E-01 3.E-01 2.E-02 2.E-02 3.E-01 4.E-01 4.E-04
Body Without Shell RM: 3, Station: 03R005 Metals

RM: 3, Station: 03R005 Aluminum 2.E-02 2.E-02
RM: 3, Station: 03R005 Antimony 1.E-02 1.E-02
RM: 3, Station: 03R005 Arsenic, inorganic 3.E-02 3.E-02
RM: 3, Station: 03R005 Cadmium 8.E-03 8.E-03
RM: 3, Station: 03R005 Chromium 5.E-05
RM: 3, Station: 03R005 Copper 8.E-02 8.E-02
RM: 3, Station: 03R005 Lead --
RM: 3, Station: 03R005 Manganese 3.E-01 3.E-01
RM: 3, Station: 03R005 Mercury 6.E-02 6.E-02
RM: 3, Station: 03R005 Nickel 4.E-03 4.E-03
RM: 3, Station: 03R005 Selenium ND
RM: 3, Station: 03R005 Silver 8.E-04 8.E-04
RM: 3, Station: 03R005 Thallium 8.E-03 8.E-03 8.E-03
RM: 3, Station: 03R005 Zinc 1.E-02 1.E-02
RM: 3, Station: 03R005 Butyltins
RM: 3, Station: 03R005 Butyltin ion NA
RM: 3, Station: 03R005 Dibutyltin ion NA
RM: 3, Station: 03R005 Tributyltin ion NA
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R005 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R005 2-Methylnaphthalene ND
RM: 3, Station: 03R005 Acenaphthene ND
RM: 3, Station: 03R005 Acenaphthylene ND
RM: 3, Station: 03R005 Anthracene ND
RM: 3, Station: 03R005 Benzo(a)anthracene ND
RM: 3, Station: 03R005 Benzo(a)pyrene ND
RM: 3, Station: 03R005 Benzo(b)fluoranthene ND
RM: 3, Station: 03R005 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R005 Benzo(k)fluoranthene ND
RM: 3, Station: 03R005 Chrysene ND
RM: 3, Station: 03R005 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R005 Fluoranthene ND
RM: 3, Station: 03R005 Fluorene ND
RM: 3, Station: 03R005 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R005 Naphthalene ND
RM: 3, Station: 03R005 Phenanthrene ND
RM: 3, Station: 03R005 Pyrene ND
RM: 3, Station: 03R005 Total Carcinogenic PAHs --
RM: 3, Station: 03R005 Phthalates 
RM: 3, Station: 03R005 Butylbenzyl phthalate ND
RM: 3, Station: 03R005 Semi-Volatile Organic Compounds
RM: 3, Station: 03R005 Dibenzofuran ND
RM: 3, Station: 03R005 Hexachlorobenzene ND
RM: 3, Station: 03R005 Hexachlorobutadiene ND
RM: 3, Station: 03R005 Phenols
RM: 3, Station: 03R005 4-Methylphenol ND
RM: 3, Station: 03R005 Pentachlorophenol ND
RM: 3, Station: 03R005 Phenol ND
RM: 3, Station: 03R005 Polychlorinated Biphenyls
RM: 3, Station: 03R005 Total Aroclors 4.E+00 4.E+00
RM: 3, Station: 03R005 Total PCB Congeners --
RM: 3, Station: 03R005 Total PCBs, Adjusted 2.E+00 2.E+00
RM: 3, Station: 03R005 Dioxin/Furans
RM: 3, Station: 03R005 Total Dioxin/Furan TEQ 2.E-01 2.E-01
RM: 3, Station: 03R005 Total PCB TEQ 7.E-01 7.E-01
RM: 3, Station: 03R005 Total TEQ 8.E-01 8.E-01
RM: 3, Station: 03R005 Pesticides
RM: 3, Station: 03R005 Aldrin ND
RM: 3, Station: 03R005 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R005 Dieldrin ND
RM: 3, Station: 03R005 Endrin 2.E-03 2.E-03
RM: 3, Station: 03R005 Heptachlor epoxide ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R005 Total DDD ND
RM: 3, Station: 03R005 Total DDE 2.E-03 2.E-03
RM: 3, Station: 03R005 Total DDT ND
RM: 3, Station: 03R005 Total Chlordane 2.E-03 2.E-03
RM: 3, Station: 03R005 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 3.E-02 3.E-02 8.E-03 8.E-02 4.E-01 4.E-03 1.E-02 2.E+00 8.E-01
Body Without Shell RM: 3, Station: 03R032 Metals

RM: 3, Station: 03R032 Aluminum 2.E-02 2.E-02
RM: 3, Station: 03R032 Antimony 4.E-03 4.E-03
RM: 3, Station: 03R032 Arsenic, inorganic 4.E-02 4.E-02
RM: 3, Station: 03R032 Cadmium 3.E-03 3.E-03
RM: 3, Station: 03R032 Chromium 9.E-05
RM: 3, Station: 03R032 Copper 8.E-02 8.E-02
RM: 3, Station: 03R032 Lead --
RM: 3, Station: 03R032 Manganese 2.E-01 2.E-01
RM: 3, Station: 03R032 Mercury 7.E-02 7.E-02
RM: 3, Station: 03R032 Nickel 5.E-03 5.E-03
RM: 3, Station: 03R032 Selenium ND
RM: 3, Station: 03R032 Silver 2.E-03 2.E-03
RM: 3, Station: 03R032 Thallium 2.E-02 2.E-02 2.E-02
RM: 3, Station: 03R032 Zinc 1.E-02 1.E-02
RM: 3, Station: 03R032 Butyltins
RM: 3, Station: 03R032 Butyltin ion NA
RM: 3, Station: 03R032 Dibutyltin ion NA
RM: 3, Station: 03R032 Tributyltin ion NA
RM: 3, Station: 03R032 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R032 2-Methylnaphthalene ND
RM: 3, Station: 03R032 Acenaphthene ND
RM: 3, Station: 03R032 Acenaphthylene ND
RM: 3, Station: 03R032 Anthracene ND
RM: 3, Station: 03R032 Benzo(a)anthracene ND
RM: 3, Station: 03R032 Benzo(a)pyrene ND
RM: 3, Station: 03R032 Benzo(b)fluoranthene ND
RM: 3, Station: 03R032 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R032 Benzo(k)fluoranthene ND
RM: 3, Station: 03R032 Chrysene ND
RM: 3, Station: 03R032 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R032 Fluoranthene ND
RM: 3, Station: 03R032 Fluorene ND
RM: 3, Station: 03R032 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R032 Naphthalene ND
RM: 3, Station: 03R032 Phenanthrene ND
RM: 3, Station: 03R032 Pyrene ND
RM: 3, Station: 03R032 Total Carcinogenic PAHs --
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 3, Station: 03R032 Phthalates 
RM: 3, Station: 03R032 Butylbenzyl phthalate ND
RM: 3, Station: 03R032 Semi-Volatile Organic Compounds
RM: 3, Station: 03R032 Dibenzofuran ND
RM: 3, Station: 03R032 Hexachlorobenzene ND
RM: 3, Station: 03R032 Hexachlorobutadiene ND
RM: 3, Station: 03R032 Phenols
RM: 3, Station: 03R032 4-Methylphenol ND
RM: 3, Station: 03R032 Pentachlorophenol ND
RM: 3, Station: 03R032 Phenol ND
RM: 3, Station: 03R032 Polychlorinated Biphenyls
RM: 3, Station: 03R032 Total Aroclors ND
RM: 3, Station: 03R032 Total PCB Congeners NA
RM: 3, Station: 03R032 Total PCBs, Adjusted NA
RM: 3, Station: 03R032 Dioxin/Furans
RM: 3, Station: 03R032 Total Dioxin/Furan TEQ NA
RM: 3, Station: 03R032 Total PCB TEQ NA
RM: 3, Station: 03R032 Total TEQ --
RM: 3, Station: 03R032 Pesticides
RM: 3, Station: 03R032 Aldrin ND
RM: 3, Station: 03R032 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R032 Dieldrin ND
RM: 3, Station: 03R032 Endrin ND
RM: 3, Station: 03R032 Heptachlor epoxide ND
RM: 3, Station: 03R032 Total DDD ND
RM: 3, Station: 03R032 Total DDE 2.E-03 2.E-03
RM: 3, Station: 03R032 Total DDT 2.E-03 2.E-03
RM: 3, Station: 03R032 Total Chlordane ND
RM: 3, Station: 03R032 Total Endosulfan ND

Exposure Point Total 3.E-02 4.E-02 3.E-03 8.E-02 3.E-01 5.E-03 2.E-02
Body Without Shell RM: 4, Station: 04R002 Metals

RM: 4, Station: 04R002 Aluminum 2.E-02 2.E-02
RM: 4, Station: 04R002 Antimony 6.E-03 6.E-03
RM: 4, Station: 04R002 Arsenic, inorganic 3.E-02 3.E-02
RM: 4, Station: 04R002 Cadmium 6.E-03 6.E-03
RM: 4, Station: 04R002 Chromium 3.E-05
RM: 4, Station: 04R002 Copper 1.E-01 1.E-01
RM: 4, Station: 04R002 Lead --
RM: 4, Station: 04R002 Manganese 2.E-01 2.E-01
RM: 4, Station: 04R002 Mercury 9.E-02 9.E-02
RM: 4, Station: 04R002 Nickel 4.E-03 4.E-03
RM: 4, Station: 04R002 Selenium ND
RM: 4, Station: 04R002 Silver 2.E-03 2.E-03
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 4, Station: 04R002 Thallium 1.E-02 1.E-02 1.E-02
RM: 4, Station: 04R002 Zinc 1.E-02 1.E-02
RM: 4, Station: 04R002 Butyltins
RM: 4, Station: 04R002 Butyltin ion NA
RM: 4, Station: 04R002 Dibutyltin ion NA
RM: 4, Station: 04R002 Tributyltin ion NA
RM: 4, Station: 04R002 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R002 2-Methylnaphthalene ND
RM: 4, Station: 04R002 Acenaphthene ND
RM: 4, Station: 04R002 Acenaphthylene ND
RM: 4, Station: 04R002 Anthracene ND
RM: 4, Station: 04R002 Benzo(a)anthracene ND
RM: 4, Station: 04R002 Benzo(a)pyrene ND
RM: 4, Station: 04R002 Benzo(b)fluoranthene ND
RM: 4, Station: 04R002 Benzo(g,h,i)perylene ND
RM: 4, Station: 04R002 Benzo(k)fluoranthene ND
RM: 4, Station: 04R002 Chrysene ND
RM: 4, Station: 04R002 Dibenzo(a,h)anthracene ND
RM: 4, Station: 04R002 Fluoranthene ND
RM: 4, Station: 04R002 Fluorene ND
RM: 4, Station: 04R002 Indeno(1,2,3-cd)pyrene ND
RM: 4, Station: 04R002 Naphthalene ND
RM: 4, Station: 04R002 Phenanthrene ND
RM: 4, Station: 04R002 Pyrene ND
RM: 4, Station: 04R002 Total Carcinogenic PAHs --
RM: 4, Station: 04R002 Phthalates 
RM: 4, Station: 04R002 Butylbenzyl phthalate ND
RM: 4, Station: 04R002 Semi-Volatile Organic Compounds
RM: 4, Station: 04R002 Dibenzofuran ND
RM: 4, Station: 04R002 Hexachlorobenzene ND
RM: 4, Station: 04R002 Hexachlorobutadiene ND
RM: 4, Station: 04R002 Phenols
RM: 4, Station: 04R002 4-Methylphenol ND
RM: 4, Station: 04R002 Pentachlorophenol ND
RM: 4, Station: 04R002 Phenol ND
RM: 4, Station: 04R002 Polychlorinated Biphenyls
RM: 4, Station: 04R002 Total Aroclors ND
RM: 4, Station: 04R002 Total PCB Congeners NA
RM: 4, Station: 04R002 Total PCBs, Adjusted NA
RM: 4, Station: 04R002 Dioxin/Furans
RM: 4, Station: 04R002 Total Dioxin/Furan TEQ NA
RM: 4, Station: 04R002 Total PCB TEQ NA
RM: 4, Station: 04R002 Total TEQ --
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 4, Station: 04R002 Pesticides
RM: 4, Station: 04R002 Aldrin ND
RM: 4, Station: 04R002 alpha-Hexachlorocyclohexane ND
RM: 4, Station: 04R002 Dieldrin ND
RM: 4, Station: 04R002 Endrin ND
RM: 4, Station: 04R002 Heptachlor epoxide ND
RM: 4, Station: 04R002 Total DDD ND
RM: 4, Station: 04R002 Total DDE 2.E-03 2.E-03
RM: 4, Station: 04R002 Total DDT 1.E-03 1.E-03
RM: 4, Station: 04R002 Total Chlordane ND
RM: 4, Station: 04R002 Total Endosulfan ND

Exposure Point Total 3.E-02 4.E-02 6.E-03 1.E-01 3.E-01 4.E-03 1.E-02
Body Without Shell RM: 4, Station: 04R003 Metals

RM: 4, Station: 04R003 Aluminum 2.E-02 2.E-02
RM: 4, Station: 04R003 Antimony 6.E-03 6.E-03
RM: 4, Station: 04R003 Arsenic, inorganic 3.E-02 3.E-02
RM: 4, Station: 04R003 Cadmium 6.E-03 6.E-03
RM: 4, Station: 04R003 Chromium 3.E-05
RM: 4, Station: 04R003 Copper 1.E-01 1.E-01
RM: 4, Station: 04R003 Lead --
RM: 4, Station: 04R003 Manganese 2.E-01 2.E-01
RM: 4, Station: 04R003 Mercury 6.E-02 6.E-02
RM: 4, Station: 04R003 Nickel ND
RM: 4, Station: 04R003 Selenium ND
RM: 4, Station: 04R003 Silver 2.E-03 2.E-03
RM: 4, Station: 04R003 Thallium 9.E-03 9.E-03 9.E-03
RM: 4, Station: 04R003 Zinc 1.E-02 1.E-02
RM: 4, Station: 04R003 Butyltins
RM: 4, Station: 04R003 Butyltin ion NA
RM: 4, Station: 04R003 Dibutyltin ion NA
RM: 4, Station: 04R003 Tributyltin ion NA
RM: 4, Station: 04R003 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R003 2-Methylnaphthalene ND
RM: 4, Station: 04R003 Acenaphthene ND
RM: 4, Station: 04R003 Acenaphthylene ND
RM: 4, Station: 04R003 Anthracene ND
RM: 4, Station: 04R003 Benzo(a)anthracene ND
RM: 4, Station: 04R003 Benzo(a)pyrene ND
RM: 4, Station: 04R003 Benzo(b)fluoranthene ND
RM: 4, Station: 04R003 Benzo(g,h,i)perylene ND
RM: 4, Station: 04R003 Benzo(k)fluoranthene ND
RM: 4, Station: 04R003 Chrysene ND
RM: 4, Station: 04R003 Dibenzo(a,h)anthracene ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 4, Station: 04R003 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
RM: 4, Station: 04R003 Fluorene ND
RM: 4, Station: 04R003 Indeno(1,2,3-cd)pyrene ND
RM: 4, Station: 04R003 Naphthalene ND
RM: 4, Station: 04R003 Phenanthrene ND
RM: 4, Station: 04R003 Pyrene ND
RM: 4, Station: 04R003 Total Carcinogenic PAHs --
RM: 4, Station: 04R003 Phthalates 
RM: 4, Station: 04R003 Butylbenzyl phthalate ND
RM: 4, Station: 04R003 Semi-Volatile Organic Compounds
RM: 4, Station: 04R003 Dibenzofuran ND
RM: 4, Station: 04R003 Hexachlorobenzene ND
RM: 4, Station: 04R003 Hexachlorobutadiene ND
RM: 4, Station: 04R003 Phenols
RM: 4, Station: 04R003 4-Methylphenol ND
RM: 4, Station: 04R003 Pentachlorophenol ND
RM: 4, Station: 04R003 Phenol ND
RM: 4, Station: 04R003 Polychlorinated Biphenyls
RM: 4, Station: 04R003 Total Aroclors ND
RM: 4, Station: 04R003 Total PCB Congeners NA
RM: 4, Station: 04R003 Total PCBs, Adjusted NA
RM: 4, Station: 04R003 Dioxin/Furans
RM: 4, Station: 04R003 Total Dioxin/Furan TEQ NA
RM: 4, Station: 04R003 Total PCB TEQ NA
RM: 4, Station: 04R003 Total TEQ --
RM: 4, Station: 04R003 Pesticides
RM: 4, Station: 04R003 Aldrin ND
RM: 4, Station: 04R003 alpha-Hexachlorocyclohexane ND
RM: 4, Station: 04R003 Dieldrin ND
RM: 4, Station: 04R003 Endrin ND
RM: 4, Station: 04R003 Heptachlor epoxide ND
RM: 4, Station: 04R003 Total DDD 9.E-04 9.E-04
RM: 4, Station: 04R003 Total DDE 4.E-03 4.E-03
RM: 4, Station: 04R003 Total DDT 6.E-03 6.E-03
RM: 4, Station: 04R003 Total Chlordane ND
RM: 4, Station: 04R003 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 3.E-02 3.E-02 7.E-03 1.E-01 3.E-01 7.E-05 2.E-02
Body Without Shell RM: 4, Station: 04R004 Metals

RM: 4, Station: 04R004 Aluminum 3.E-02 3.E-02
RM: 4, Station: 04R004 Antimony 6.E-03 6.E-03
RM: 4, Station: 04R004 Arsenic, inorganic 3.E-02 3.E-02
RM: 4, Station: 04R004 Cadmium 3.E-03 3.E-03
RM: 4, Station: 04R004 Chromium 7.E-05
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 4, Station: 04R004 Copper 8.E-02 8.E-02
RM: 4, Station: 04R004 Lead --
RM: 4, Station: 04R004 Manganese 3.E-01 3.E-01
RM: 4, Station: 04R004 Mercury 1.E-01 1.E-01
RM: 4, Station: 04R004 Nickel 5.E-03 5.E-03
RM: 4, Station: 04R004 Selenium ND
RM: 4, Station: 04R004 Silver 2.E-03 2.E-03
RM: 4, Station: 04R004 Thallium 1.E-02 1.E-02 1.E-02
RM: 4, Station: 04R004 Zinc 1.E-02 1.E-02
RM: 4, Station: 04R004 Butyltins
RM: 4, Station: 04R004 Butyltin ion NA
RM: 4, Station: 04R004 Dibutyltin ion NA
RM: 4, Station: 04R004 Tributyltin ion NA
RM: 4, Station: 04R004 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R004 2-Methylnaphthalene ND
RM: 4, Station: 04R004 Acenaphthene ND
RM: 4, Station: 04R004 Acenaphthylene ND
RM: 4, Station: 04R004 Anthracene ND
RM: 4, Station: 04R004 Benzo(a)anthracene ND
RM: 4, Station: 04R004 Benzo(a)pyrene ND
RM: 4, Station: 04R004 Benzo(b)fluoranthene ND
RM: 4, Station: 04R004 Benzo(g,h,i)perylene ND
RM: 4, Station: 04R004 Benzo(k)fluoranthene ND
RM: 4, Station: 04R004 Chrysene ND
RM: 4, Station: 04R004 Dibenzo(a,h)anthracene ND
RM: 4, Station: 04R004 Fluoranthene 7.E-04 7.E-04 7.E-04 7.E-04
RM: 4, Station: 04R004 Fluorene ND
RM: 4, Station: 04R004 Indeno(1,2,3-cd)pyrene ND
RM: 4, Station: 04R004 Naphthalene ND
RM: 4, Station: 04R004 Phenanthrene ND
RM: 4, Station: 04R004 Pyrene 5.E-04 5.E-04
RM: 4, Station: 04R004 Total Carcinogenic PAHs --
RM: 4, Station: 04R004 Phthalates 
RM: 4, Station: 04R004 Butylbenzyl phthalate ND
RM: 4, Station: 04R004 Semi-Volatile Organic Compounds
RM: 4, Station: 04R004 Dibenzofuran ND
RM: 4, Station: 04R004 Hexachlorobenzene ND
RM: 4, Station: 04R004 Hexachlorobutadiene ND
RM: 4, Station: 04R004 Phenols
RM: 4, Station: 04R004 4-Methylphenol ND
RM: 4, Station: 04R004 Pentachlorophenol ND
RM: 4, Station: 04R004 Phenol ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 4, Station: 04R004 Polychlorinated Biphenyls
RM: 4, Station: 04R004 Total Aroclors ND
RM: 4, Station: 04R004 Total PCB Congeners NA
RM: 4, Station: 04R004 Total PCBs, Adjusted NA
RM: 4, Station: 04R004 Dioxin/Furans
RM: 4, Station: 04R004 Total Dioxin/Furan TEQ NA
RM: 4, Station: 04R004 Total PCB TEQ NA
RM: 4, Station: 04R004 Total TEQ --
RM: 4, Station: 04R004 Pesticides
RM: 4, Station: 04R004 Aldrin ND
RM: 4, Station: 04R004 alpha-Hexachlorocyclohexane ND
RM: 4, Station: 04R004 Dieldrin ND
RM: 4, Station: 04R004 Endrin ND
RM: 4, Station: 04R004 Heptachlor epoxide ND
RM: 4, Station: 04R004 Total DDD ND
RM: 4, Station: 04R004 Total DDE 4.E-03 4.E-03
RM: 4, Station: 04R004 Total DDT 1.E-03 1.E-03
RM: 4, Station: 04R004 Total Chlordane 2.E-03 2.E-03
RM: 4, Station: 04R004 Total Endosulfan ND

Exposure Point Total 3.E-02 4.E-02 5.E-03 8.E-02 4.E-01 5.E-03 2.E-02
Body Without Shell RM: 5, Station: 05R001 Metals

RM: 5, Station: 05R001 Aluminum 2.E-02 2.E-02
RM: 5, Station: 05R001 Antimony 4.E-03 4.E-03
RM: 5, Station: 05R001 Arsenic, inorganic 3.E-02 3.E-02
RM: 5, Station: 05R001 Cadmium 2.E-03 2.E-03
RM: 5, Station: 05R001 Chromium 7.E-05
RM: 5, Station: 05R001 Copper 8.E-02 8.E-02
RM: 5, Station: 05R001 Lead --
RM: 5, Station: 05R001 Manganese 2.E-01 2.E-01
RM: 5, Station: 05R001 Mercury 8.E-02 8.E-02
RM: 5, Station: 05R001 Nickel 4.E-03 4.E-03
RM: 5, Station: 05R001 Selenium ND
RM: 5, Station: 05R001 Silver 1.E-03 1.E-03
RM: 5, Station: 05R001 Thallium 1.E-02 1.E-02 1.E-02
RM: 5, Station: 05R001 Zinc 1.E-02 1.E-02
RM: 5, Station: 05R001 Butyltins
RM: 5, Station: 05R001 Butyltin ion NA
RM: 5, Station: 05R001 Dibutyltin ion NA
RM: 5, Station: 05R001 Tributyltin ion NA
RM: 5, Station: 05R001 Polynuclear Aromatic Hydrocarbons
RM: 5, Station: 05R001 2-Methylnaphthalene ND
RM: 5, Station: 05R001 Acenaphthene ND
RM: 5, Station: 05R001 Acenaphthylene ND
RM: 5, Station: 05R001 Anthracene ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 5, Station: 05R001 Benzo(a)anthracene ND
RM: 5, Station: 05R001 Benzo(a)pyrene ND
RM: 5, Station: 05R001 Benzo(b)fluoranthene ND
RM: 5, Station: 05R001 Benzo(g,h,i)perylene ND
RM: 5, Station: 05R001 Benzo(k)fluoranthene ND
RM: 5, Station: 05R001 Chrysene ND
RM: 5, Station: 05R001 Dibenzo(a,h)anthracene ND
RM: 5, Station: 05R001 Fluoranthene ND
RM: 5, Station: 05R001 Fluorene ND
RM: 5, Station: 05R001 Indeno(1,2,3-cd)pyrene ND
RM: 5, Station: 05R001 Naphthalene ND
RM: 5, Station: 05R001 Phenanthrene ND
RM: 5, Station: 05R001 Pyrene ND
RM: 5, Station: 05R001 Total Carcinogenic PAHs --
RM: 5, Station: 05R001 Phthalates 
RM: 5, Station: 05R001 Butylbenzyl phthalate ND
RM: 5, Station: 05R001 Semi-Volatile Organic Compounds
RM: 5, Station: 05R001 Dibenzofuran ND
RM: 5, Station: 05R001 Hexachlorobenzene ND
RM: 5, Station: 05R001 Hexachlorobutadiene ND
RM: 5, Station: 05R001 Phenols
RM: 5, Station: 05R001 4-Methylphenol ND
RM: 5, Station: 05R001 Pentachlorophenol ND
RM: 5, Station: 05R001 Phenol ND
RM: 5, Station: 05R001 Polychlorinated Biphenyls
RM: 5, Station: 05R001 Total Aroclors ND
RM: 5, Station: 05R001 Total PCB Congeners NA
RM: 5, Station: 05R001 Total PCBs, Adjusted NA
RM: 5, Station: 05R001 Dioxin/Furans
RM: 5, Station: 05R001 Total Dioxin/Furan TEQ NA
RM: 5, Station: 05R001 Total PCB TEQ NA
RM: 5, Station: 05R001 Total TEQ --
RM: 5, Station: 05R001 Pesticides
RM: 5, Station: 05R001 Aldrin ND
RM: 5, Station: 05R001 alpha-Hexachlorocyclohexane ND
RM: 5, Station: 05R001 Dieldrin ND
RM: 5, Station: 05R001 Endrin ND
RM: 5, Station: 05R001 Heptachlor epoxide ND
RM: 5, Station: 05R001 Total DDD ND
RM: 5, Station: 05R001 Total DDE 3.E-03 3.E-03
RM: 5, Station: 05R001 Total DDT 1.E-03 1.E-03
RM: 5, Station: 05R001 Total Chlordane 2.E-03 2.E-03
RM: 5, Station: 05R001 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 3.E-02 3.E-02 2.E-03 8.E-02 3.E-01 4.E-03 2.E-02
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

Body Without Shell RM: 5, Station: 05R003 Metals
RM: 5, Station: 05R003 Aluminum 2.E-02 2.E-02
RM: 5, Station: 05R003 Antimony 1.E-02 1.E-02
RM: 5, Station: 05R003 Arsenic, inorganic 3.E-02 3.E-02
RM: 5, Station: 05R003 Cadmium 9.E-03 9.E-03
RM: 5, Station: 05R003 Chromium 2.E-04
RM: 5, Station: 05R003 Copper 1.E-01 1.E-01
RM: 5, Station: 05R003 Lead --
RM: 5, Station: 05R003 Manganese 2.E-01 2.E-01
RM: 5, Station: 05R003 Mercury 1.E-01 1.E-01
RM: 5, Station: 05R003 Nickel 8.E-03 8.E-03
RM: 5, Station: 05R003 Selenium ND
RM: 5, Station: 05R003 Silver 1.E-03 1.E-03
RM: 5, Station: 05R003 Thallium 1.E-02 1.E-02 1.E-02
RM: 5, Station: 05R003 Zinc 2.E-02 2.E-02
RM: 5, Station: 05R003 Butyltins
RM: 5, Station: 05R003 Butyltin ion NA
RM: 5, Station: 05R003 Dibutyltin ion NA
RM: 5, Station: 05R003 Tributyltin ion NA
RM: 5, Station: 05R003 Polynuclear Aromatic Hydrocarbons
RM: 5, Station: 05R003 2-Methylnaphthalene ND
RM: 5, Station: 05R003 Acenaphthene ND
RM: 5, Station: 05R003 Acenaphthylene ND
RM: 5, Station: 05R003 Anthracene ND
RM: 5, Station: 05R003 Benzo(a)anthracene ND
RM: 5, Station: 05R003 Benzo(a)pyrene ND
RM: 5, Station: 05R003 Benzo(b)fluoranthene ND
RM: 5, Station: 05R003 Benzo(g,h,i)perylene ND
RM: 5, Station: 05R003 Benzo(k)fluoranthene ND
RM: 5, Station: 05R003 Chrysene ND
RM: 5, Station: 05R003 Dibenzo(a,h)anthracene ND
RM: 5, Station: 05R003 Fluoranthene ND
RM: 5, Station: 05R003 Fluorene ND
RM: 5, Station: 05R003 Indeno(1,2,3-cd)pyrene ND
RM: 5, Station: 05R003 Naphthalene ND
RM: 5, Station: 05R003 Phenanthrene ND
RM: 5, Station: 05R003 Pyrene ND
RM: 5, Station: 05R003 Total Carcinogenic PAHs --
RM: 5, Station: 05R003 Phthalates 
RM: 5, Station: 05R003 Butylbenzyl phthalate ND
RM: 5, Station: 05R003 Semi-Volatile Organic Compounds
RM: 5, Station: 05R003 Dibenzofuran ND
RM: 5, Station: 05R003 Hexachlorobenzene ND
RM: 5, Station: 05R003 Hexachlorobutadiene ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 5, Station: 05R003 Phenols
RM: 5, Station: 05R003 4-Methylphenol ND
RM: 5, Station: 05R003 Pentachlorophenol ND
RM: 5, Station: 05R003 Phenol ND
RM: 5, Station: 05R003 Polychlorinated Biphenyls
RM: 5, Station: 05R003 Total Aroclors 3.E-01 3.E-01
RM: 5, Station: 05R003 Total PCB Congeners NA
RM: 5, Station: 05R003 Total PCBs, Adjusted NA
RM: 5, Station: 05R003 Dioxin/Furans
RM: 5, Station: 05R003 Total Dioxin/Furan TEQ NA
RM: 5, Station: 05R003 Total PCB TEQ NA
RM: 5, Station: 05R003 Total TEQ --
RM: 5, Station: 05R003 Pesticides
RM: 5, Station: 05R003 Aldrin ND
RM: 5, Station: 05R003 alpha-Hexachlorocyclohexane ND
RM: 5, Station: 05R003 Dieldrin ND
RM: 5, Station: 05R003 Endrin 1.E-03 1.E-03
RM: 5, Station: 05R003 Heptachlor epoxide ND
RM: 5, Station: 05R003 Total DDD ND
RM: 5, Station: 05R003 Total DDE 4.E-03 4.E-03
RM: 5, Station: 05R003 Total DDT ND
RM: 5, Station: 05R003 Total Chlordane ND
RM: 5, Station: 05R003 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-02 3.E-02 9.E-03 1.E-01 3.E-01 8.E-03 2.E-02
Body Without Shell RM: 5, Station: CR05W Metals

RM: 5, Station: CR05W Aluminum 2.E-02 2.E-02
RM: 5, Station: CR05W Antimony ND
RM: 5, Station: CR05W Arsenic, inorganic 3.E-02 3.E-02
RM: 5, Station: CR05W Cadmium 5.E-03 5.E-03
RM: 5, Station: CR05W Chromium 3.E-05
RM: 5, Station: CR05W Copper 1.E-01 1.E-01
RM: 5, Station: CR05W Lead --
RM: 5, Station: CR05W Manganese 2.E-01 2.E-01
RM: 5, Station: CR05W Mercury 9.E-02 9.E-02
RM: 5, Station: CR05W Nickel 4.E-03 4.E-03
RM: 5, Station: CR05W Selenium 1.E-02 1.E-02
RM: 5, Station: CR05W Silver ND
RM: 5, Station: CR05W Thallium ND
RM: 5, Station: CR05W Zinc 2.E-02 2.E-02
RM: 5, Station: CR05W Butyltins
RM: 5, Station: CR05W Butyltin ion 3.E-04 3.E-04
RM: 5, Station: CR05W Dibutyltin ion 3.E-04 3.E-04
RM: 5, Station: CR05W Tributyltin ion 6.E-04 6.E-04
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 5, Station: CR05W Polynuclear Aromatic Hydrocarbons
RM: 5, Station: CR05W 2-Methylnaphthalene ND
RM: 5, Station: CR05W Acenaphthene 1.E-06 1.E-06
RM: 5, Station: CR05W Acenaphthylene ND
RM: 5, Station: CR05W Anthracene 2.E-07
RM: 5, Station: CR05W Benzo(a)anthracene ND
RM: 5, Station: CR05W Benzo(a)pyrene --
RM: 5, Station: CR05W Benzo(b)fluoranthene ND
RM: 5, Station: CR05W Benzo(g,h,i)perylene ND
RM: 5, Station: CR05W Benzo(k)fluoranthene ND
RM: 5, Station: CR05W Chrysene ND
RM: 5, Station: CR05W Dibenzo(a,h)anthracene ND
RM: 5, Station: CR05W Fluoranthene ND
RM: 5, Station: CR05W Fluorene 1.E-06 1.E-06
RM: 5, Station: CR05W Indeno(1,2,3-cd)pyrene ND
RM: 5, Station: CR05W Naphthalene 8.E-06 8.E-06
RM: 5, Station: CR05W Phenanthrene ND
RM: 5, Station: CR05W Pyrene ND
RM: 5, Station: CR05W Total Carcinogenic PAHs --
RM: 5, Station: CR05W Phthalates 
RM: 5, Station: CR05W Butylbenzyl phthalate 2.E-05 2.E-05 2.E-05
RM: 5, Station: CR05W Semi-Volatile Organic Compounds
RM: 5, Station: CR05W Dibenzofuran 8.E-07 8.E-07
RM: 5, Station: CR05W Hexachlorobenzene 1.E-05 1.E-05
RM: 5, Station: CR05W Hexachlorobutadiene ND
RM: 5, Station: CR05W Phenols
RM: 5, Station: CR05W 4-Methylphenol ND
RM: 5, Station: CR05W Pentachlorophenol ND
RM: 5, Station: CR05W Phenol 4.E-05 4.E-05 4.E-05
RM: 5, Station: CR05W Polychlorinated Biphenyls
RM: 5, Station: CR05W Total Aroclors NA
RM: 5, Station: CR05W Total PCB Congeners --
RM: 5, Station: CR05W Total PCBs, Adjusted 1.E-01 1.E-01
RM: 5, Station: CR05W Dioxin/Furans
RM: 5, Station: CR05W Total Dioxin/Furan TEQ 5.E-02 5.E-02
RM: 5, Station: CR05W Total PCB TEQ 8.E-02 8.E-02
RM: 5, Station: CR05W Total TEQ 1.E-01 1.E-01
RM: 5, Station: CR05W Pesticides
RM: 5, Station: CR05W Aldrin ND
RM: 5, Station: CR05W alpha-Hexachlorocyclohexane ND
RM: 5, Station: CR05W Dieldrin 7.E-05 7.E-05
RM: 5, Station: CR05W Endrin ND
RM: 5, Station: CR05W Heptachlor epoxide ND

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 25 of 53



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 5, Station: CR05W Total DDD 1.E-04 1.E-04
RM: 5, Station: CR05W Total DDE 8.E-04 8.E-04
RM: 5, Station: CR05W Total DDT ND
RM: 5, Station: CR05W Total Chlordane 1.E-04 1.E-04
RM: 5, Station: CR05W Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-02 5.E-03 1.E-01 3.E-01 1.E-02 1.E-03 1.E-01 1.E-01 4.E-05
Body Without Shell RM: 6, Station: 06R001 Metals

RM: 6, Station: 06R001 Aluminum 3.E-02 3.E-02
RM: 6, Station: 06R001 Antimony ND
RM: 6, Station: 06R001 Arsenic, inorganic 3.E-02 3.E-02
RM: 6, Station: 06R001 Cadmium 3.E-03 3.E-03
RM: 6, Station: 06R001 Chromium 2.E-04
RM: 6, Station: 06R001 Copper 1.E-01 1.E-01
RM: 6, Station: 06R001 Lead --
RM: 6, Station: 06R001 Manganese 2.E-01 2.E-01
RM: 6, Station: 06R001 Mercury 1.E-01 1.E-01
RM: 6, Station: 06R001 Nickel 7.E-03 7.E-03
RM: 6, Station: 06R001 Selenium ND
RM: 6, Station: 06R001 Silver 2.E-03 2.E-03
RM: 6, Station: 06R001 Thallium 8.E-03 8.E-03 8.E-03
RM: 6, Station: 06R001 Zinc 1.E-02 1.E-02
RM: 6, Station: 06R001 Butyltins
RM: 6, Station: 06R001 Butyltin ion NA
RM: 6, Station: 06R001 Dibutyltin ion NA
RM: 6, Station: 06R001 Tributyltin ion NA
RM: 6, Station: 06R001 Polynuclear Aromatic Hydrocarbons
RM: 6, Station: 06R001 2-Methylnaphthalene ND
RM: 6, Station: 06R001 Acenaphthene ND
RM: 6, Station: 06R001 Acenaphthylene ND
RM: 6, Station: 06R001 Anthracene ND
RM: 6, Station: 06R001 Benzo(a)anthracene ND
RM: 6, Station: 06R001 Benzo(a)pyrene ND
RM: 6, Station: 06R001 Benzo(b)fluoranthene ND
RM: 6, Station: 06R001 Benzo(g,h,i)perylene ND
RM: 6, Station: 06R001 Benzo(k)fluoranthene ND
RM: 6, Station: 06R001 Chrysene ND
RM: 6, Station: 06R001 Dibenzo(a,h)anthracene ND
RM: 6, Station: 06R001 Fluoranthene ND
RM: 6, Station: 06R001 Fluorene ND
RM: 6, Station: 06R001 Indeno(1,2,3-cd)pyrene ND
RM: 6, Station: 06R001 Naphthalene ND
RM: 6, Station: 06R001 Phenanthrene ND
RM: 6, Station: 06R001 Pyrene ND
RM: 6, Station: 06R001 Total Carcinogenic PAHs --
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 6, Station: 06R001 Phthalates 
RM: 6, Station: 06R001 Butylbenzyl phthalate ND
RM: 6, Station: 06R001 Semi-Volatile Organic Compounds
RM: 6, Station: 06R001 Dibenzofuran ND
RM: 6, Station: 06R001 Hexachlorobenzene ND
RM: 6, Station: 06R001 Hexachlorobutadiene ND
RM: 6, Station: 06R001 Phenols
RM: 6, Station: 06R001 4-Methylphenol ND
RM: 6, Station: 06R001 Pentachlorophenol ND
RM: 6, Station: 06R001 Phenol ND
RM: 6, Station: 06R001 Polychlorinated Biphenyls
RM: 6, Station: 06R001 Total Aroclors ND
RM: 6, Station: 06R001 Total PCB Congeners NA
RM: 6, Station: 06R001 Total PCBs, Adjusted NA
RM: 6, Station: 06R001 Dioxin/Furans
RM: 6, Station: 06R001 Total Dioxin/Furan TEQ NA
RM: 6, Station: 06R001 Total PCB TEQ NA
RM: 6, Station: 06R001 Total TEQ --
RM: 6, Station: 06R001 Pesticides
RM: 6, Station: 06R001 Aldrin ND
RM: 6, Station: 06R001 alpha-Hexachlorocyclohexane ND
RM: 6, Station: 06R001 Dieldrin ND
RM: 6, Station: 06R001 Endrin ND
RM: 6, Station: 06R001 Heptachlor epoxide ND
RM: 6, Station: 06R001 Total DDD ND
RM: 6, Station: 06R001 Total DDE 3.E-03 3.E-03
RM: 6, Station: 06R001 Total DDT 9.E-04 9.E-04
RM: 6, Station: 06R001 Total Chlordane ND
RM: 6, Station: 06R001 Total Endosulfan 9.E-05 9.E-05 9.E-05 9.E-05

Exposure Point Total 2.E-02 3.E-02 3.E-03 1.E-01 3.E-01 7.E-03 1.E-02
Body Without Shell RM: 6, Station: 06R004 Metals

RM: 6, Station: 06R004 Aluminum 4.E-02 4.E-02
RM: 6, Station: 06R004 Antimony 4.E-03 4.E-03
RM: 6, Station: 06R004 Arsenic, inorganic 3.E-02 3.E-02
RM: 6, Station: 06R004 Cadmium 5.E-03 5.E-03
RM: 6, Station: 06R004 Chromium 1.E-04
RM: 6, Station: 06R004 Copper 1.E-01 1.E-01
RM: 6, Station: 06R004 Lead --
RM: 6, Station: 06R004 Manganese 4.E-01 4.E-01
RM: 6, Station: 06R004 Mercury 9.E-02 9.E-02
RM: 6, Station: 06R004 Nickel 6.E-03 6.E-03
RM: 6, Station: 06R004 Selenium ND
RM: 6, Station: 06R004 Silver 2.E-03 2.E-03
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 6, Station: 06R004 Thallium 1.E-02 1.E-02 1.E-02
RM: 6, Station: 06R004 Zinc 2.E-02 2.E-02
RM: 6, Station: 06R004 Butyltins
RM: 6, Station: 06R004 Butyltin ion NA
RM: 6, Station: 06R004 Dibutyltin ion NA
RM: 6, Station: 06R004 Tributyltin ion NA
RM: 6, Station: 06R004 Polynuclear Aromatic Hydrocarbons
RM: 6, Station: 06R004 2-Methylnaphthalene ND
RM: 6, Station: 06R004 Acenaphthene ND
RM: 6, Station: 06R004 Acenaphthylene ND
RM: 6, Station: 06R004 Anthracene ND
RM: 6, Station: 06R004 Benzo(a)anthracene --
RM: 6, Station: 06R004 Benzo(a)pyrene ND
RM: 6, Station: 06R004 Benzo(b)fluoranthene ND
RM: 6, Station: 06R004 Benzo(g,h,i)perylene ND
RM: 6, Station: 06R004 Benzo(k)fluoranthene ND
RM: 6, Station: 06R004 Chrysene --
RM: 6, Station: 06R004 Dibenzo(a,h)anthracene ND
RM: 6, Station: 06R004 Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
RM: 6, Station: 06R004 Fluorene ND
RM: 6, Station: 06R004 Indeno(1,2,3-cd)pyrene ND
RM: 6, Station: 06R004 Naphthalene ND
RM: 6, Station: 06R004 Phenanthrene 8.E-04 8.E-04
RM: 6, Station: 06R004 Pyrene 7.E-04 7.E-04
RM: 6, Station: 06R004 Total Carcinogenic PAHs --
RM: 6, Station: 06R004 Phthalates 
RM: 6, Station: 06R004 Butylbenzyl phthalate ND
RM: 6, Station: 06R004 Semi-Volatile Organic Compounds
RM: 6, Station: 06R004 Dibenzofuran ND
RM: 6, Station: 06R004 Hexachlorobenzene ND
RM: 6, Station: 06R004 Hexachlorobutadiene ND
RM: 6, Station: 06R004 Phenols
RM: 6, Station: 06R004 4-Methylphenol ND
RM: 6, Station: 06R004 Pentachlorophenol ND
RM: 6, Station: 06R004 Phenol ND
RM: 6, Station: 06R004 Polychlorinated Biphenyls
RM: 6, Station: 06R004 Total Aroclors ND
RM: 6, Station: 06R004 Total PCB Congeners --
RM: 6, Station: 06R004 Total PCBs, Adjusted 2.E-01 2.E-01
RM: 6, Station: 06R004 Dioxin/Furans
RM: 6, Station: 06R004 Total Dioxin/Furan TEQ 4.E-01 4.E-01
RM: 6, Station: 06R004 Total PCB TEQ 9.E-02 9.E-02
RM: 6, Station: 06R004 Total TEQ 5.E-01 5.E-01

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 28 of 53



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 6, Station: 06R004 Pesticides
RM: 6, Station: 06R004 Aldrin ND
RM: 6, Station: 06R004 alpha-Hexachlorocyclohexane ND
RM: 6, Station: 06R004 Dieldrin ND
RM: 6, Station: 06R004 Endrin ND
RM: 6, Station: 06R004 Heptachlor epoxide ND
RM: 6, Station: 06R004 Total DDD 5.E-03 5.E-03
RM: 6, Station: 06R004 Total DDE 5.E-03 5.E-03
RM: 6, Station: 06R004 Total DDT 2.E-03 2.E-03
RM: 6, Station: 06R004 Total Chlordane ND
RM: 6, Station: 06R004 Total Endosulfan ND

Exposure Point Total 4.E-02 3.E-02 8.E-03 1.E-01 5.E-01 6.E-03 3.E-02 2.E-01 5.E-01
Body Without Shell RM: 6, Station: CR06W Metals

RM: 6, Station: CR06W Aluminum 4.E-02 4.E-02
RM: 6, Station: CR06W Antimony ND
RM: 6, Station: CR06W Arsenic, inorganic 3.E-02 3.E-02
RM: 6, Station: CR06W Cadmium 2.E-03 2.E-03
RM: 6, Station: CR06W Chromium 7.E-05
RM: 6, Station: CR06W Copper 1.E-01 1.E-01
RM: 6, Station: CR06W Lead --
RM: 6, Station: CR06W Manganese 3.E-01 3.E-01
RM: 6, Station: CR06W Mercury 1.E-01 1.E-01
RM: 6, Station: CR06W Nickel 6.E-03 6.E-03
RM: 6, Station: CR06W Selenium ND
RM: 6, Station: CR06W Silver ND
RM: 6, Station: CR06W Thallium ND
RM: 6, Station: CR06W Zinc 2.E-02 2.E-02
RM: 6, Station: CR06W Butyltins
RM: 6, Station: CR06W Butyltin ion 4.E-03 4.E-03
RM: 6, Station: CR06W Dibutyltin ion 3.E-01 3.E-01
RM: 6, Station: CR06W Tributyltin ion 2.E-03 2.E-03
RM: 6, Station: CR06W Polynuclear Aromatic Hydrocarbons
RM: 6, Station: CR06W 2-Methylnaphthalene 7.E-05 7.E-05
RM: 6, Station: CR06W Acenaphthene 2.E-05 2.E-05
RM: 6, Station: CR06W Acenaphthylene 5.E-06 5.E-06
RM: 6, Station: CR06W Anthracene 2.E-06
RM: 6, Station: CR06W Benzo(a)anthracene --
RM: 6, Station: CR06W Benzo(a)pyrene --
RM: 6, Station: CR06W Benzo(b)fluoranthene --
RM: 6, Station: CR06W Benzo(g,h,i)perylene 5.E-05 5.E-05
RM: 6, Station: CR06W Benzo(k)fluoranthene --
RM: 6, Station: CR06W Chrysene --
RM: 6, Station: CR06W Dibenzo(a,h)anthracene --
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 6, Station: CR06W Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
RM: 6, Station: CR06W Fluorene 1.E-05 1.E-05
RM: 6, Station: CR06W Indeno(1,2,3-cd)pyrene --
RM: 6, Station: CR06W Naphthalene 4.E-05 4.E-05
RM: 6, Station: CR06W Phenanthrene 7.E-05 7.E-05
RM: 6, Station: CR06W Pyrene 1.E-04 1.E-04
RM: 6, Station: CR06W Total Carcinogenic PAHs --
RM: 6, Station: CR06W Phthalates 
RM: 6, Station: CR06W Butylbenzyl phthalate ND
RM: 6, Station: CR06W Semi-Volatile Organic Compounds
RM: 6, Station: CR06W Dibenzofuran 2.E-06 2.E-06
RM: 6, Station: CR06W Hexachlorobenzene 2.E-05 2.E-05
RM: 6, Station: CR06W Hexachlorobutadiene ND
RM: 6, Station: CR06W Phenols
RM: 6, Station: CR06W 4-Methylphenol ND
RM: 6, Station: CR06W Pentachlorophenol ND
RM: 6, Station: CR06W Phenol 5.E-05 5.E-05 5.E-05
RM: 6, Station: CR06W Polychlorinated Biphenyls
RM: 6, Station: CR06W Total Aroclors NA
RM: 6, Station: CR06W Total PCB Congeners --
RM: 6, Station: CR06W Total PCBs, Adjusted 5.E-01 5.E-01
RM: 6, Station: CR06W Dioxin/Furans
RM: 6, Station: CR06W Total Dioxin/Furan TEQ 1.E-01 1.E-01
RM: 6, Station: CR06W Total PCB TEQ 8.E-02 8.E-02
RM: 6, Station: CR06W Total TEQ 2.E-01 2.E-01
RM: 6, Station: CR06W Pesticides
RM: 6, Station: CR06W Aldrin ND
RM: 6, Station: CR06W alpha-Hexachlorocyclohexane ND
RM: 6, Station: CR06W Dieldrin 8.E-05 8.E-05
RM: 6, Station: CR06W Endrin ND
RM: 6, Station: CR06W Heptachlor epoxide ND
RM: 6, Station: CR06W Total DDD 4.E-04 4.E-04
RM: 6, Station: CR06W Total DDE 1.E-03 1.E-03
RM: 6, Station: CR06W Total DDT 6.E-05 6.E-05
RM: 6, Station: CR06W Total Chlordane 9.E-05 9.E-05
RM: 6, Station: CR06W Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-02 3.E-03 1.E-01 4.E-01 6.E-03 2.E-03 8.E-01 7.E-05 2.E-01 5.E-05
Body Without Shell RM: 7, Station: 07R003 Metals

RM: 7, Station: 07R003 Aluminum 3.E-02 3.E-02
RM: 7, Station: 07R003 Antimony ND
RM: 7, Station: 07R003 Arsenic, inorganic 3.E-02 3.E-02
RM: 7, Station: 07R003 Cadmium 4.E-03 4.E-03
RM: 7, Station: 07R003 Chromium 5.E-05
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 7, Station: 07R003 Copper 9.E-02 9.E-02
RM: 7, Station: 07R003 Lead --
RM: 7, Station: 07R003 Manganese 2.E-01 2.E-01
RM: 7, Station: 07R003 Mercury 8.E-02 8.E-02
RM: 7, Station: 07R003 Nickel 4.E-03 4.E-03
RM: 7, Station: 07R003 Selenium ND
RM: 7, Station: 07R003 Silver 1.E-03 1.E-03
RM: 7, Station: 07R003 Thallium 9.E-03 9.E-03 9.E-03
RM: 7, Station: 07R003 Zinc 1.E-02 1.E-02
RM: 7, Station: 07R003 Butyltins
RM: 7, Station: 07R003 Butyltin ion NA
RM: 7, Station: 07R003 Dibutyltin ion NA
RM: 7, Station: 07R003 Tributyltin ion NA
RM: 7, Station: 07R003 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R003 2-Methylnaphthalene ND
RM: 7, Station: 07R003 Acenaphthene ND
RM: 7, Station: 07R003 Acenaphthylene ND
RM: 7, Station: 07R003 Anthracene ND
RM: 7, Station: 07R003 Benzo(a)anthracene ND
RM: 7, Station: 07R003 Benzo(a)pyrene ND
RM: 7, Station: 07R003 Benzo(b)fluoranthene ND
RM: 7, Station: 07R003 Benzo(g,h,i)perylene ND
RM: 7, Station: 07R003 Benzo(k)fluoranthene ND
RM: 7, Station: 07R003 Chrysene ND
RM: 7, Station: 07R003 Dibenzo(a,h)anthracene ND
RM: 7, Station: 07R003 Fluoranthene ND
RM: 7, Station: 07R003 Fluorene ND
RM: 7, Station: 07R003 Indeno(1,2,3-cd)pyrene ND
RM: 7, Station: 07R003 Naphthalene ND
RM: 7, Station: 07R003 Phenanthrene ND
RM: 7, Station: 07R003 Pyrene ND
RM: 7, Station: 07R003 Total Carcinogenic PAHs --
RM: 7, Station: 07R003 Phthalates 
RM: 7, Station: 07R003 Butylbenzyl phthalate ND
RM: 7, Station: 07R003 Semi-Volatile Organic Compounds
RM: 7, Station: 07R003 Dibenzofuran ND
RM: 7, Station: 07R003 Hexachlorobenzene ND
RM: 7, Station: 07R003 Hexachlorobutadiene ND
RM: 7, Station: 07R003 Phenols
RM: 7, Station: 07R003 4-Methylphenol ND
RM: 7, Station: 07R003 Pentachlorophenol ND
RM: 7, Station: 07R003 Phenol ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 7, Station: 07R003 Polychlorinated Biphenyls
RM: 7, Station: 07R003 Total Aroclors 5.E-01 5.E-01
RM: 7, Station: 07R003 Total PCB Congeners NA
RM: 7, Station: 07R003 Total PCBs, Adjusted NA
RM: 7, Station: 07R003 Dioxin/Furans
RM: 7, Station: 07R003 Total Dioxin/Furan TEQ NA
RM: 7, Station: 07R003 Total PCB TEQ NA
RM: 7, Station: 07R003 Total TEQ --
RM: 7, Station: 07R003 Pesticides
RM: 7, Station: 07R003 Aldrin ND
RM: 7, Station: 07R003 alpha-Hexachlorocyclohexane ND
RM: 7, Station: 07R003 Dieldrin ND
RM: 7, Station: 07R003 Endrin ND
RM: 7, Station: 07R003 Heptachlor epoxide ND
RM: 7, Station: 07R003 Total DDD 2.E-03 2.E-03
RM: 7, Station: 07R003 Total DDE 8.E-03 8.E-03
RM: 7, Station: 07R003 Total DDT 9.E-03 9.E-03
RM: 7, Station: 07R003 Total Chlordane ND
RM: 7, Station: 07R003 Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-02 4.E-03 9.E-02 3.E-01 4.E-03 3.E-02
Body Without Shell RM: 7, Station: 07R004 Metals

RM: 7, Station: 07R004 Aluminum 5.E-02 5.E-02
RM: 7, Station: 07R004 Antimony 6.E-03 6.E-03
RM: 7, Station: 07R004 Arsenic, inorganic 4.E-02 4.E-02
RM: 7, Station: 07R004 Cadmium 4.E-03 4.E-03
RM: 7, Station: 07R004 Chromium 2.E-04
RM: 7, Station: 07R004 Copper 1.E-01 1.E-01
RM: 7, Station: 07R004 Lead --
RM: 7, Station: 07R004 Manganese 3.E-01 3.E-01
RM: 7, Station: 07R004 Mercury 9.E-02 9.E-02
RM: 7, Station: 07R004 Nickel 7.E-03 7.E-03
RM: 7, Station: 07R004 Selenium ND
RM: 7, Station: 07R004 Silver 2.E-03 2.E-03
RM: 7, Station: 07R004 Thallium 1.E-02 1.E-02 1.E-02
RM: 7, Station: 07R004 Zinc 2.E-02 2.E-02
RM: 7, Station: 07R004 Butyltins
RM: 7, Station: 07R004 Butyltin ion NA
RM: 7, Station: 07R004 Dibutyltin ion NA
RM: 7, Station: 07R004 Tributyltin ion NA
RM: 7, Station: 07R004 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R004 2-Methylnaphthalene ND
RM: 7, Station: 07R004 Acenaphthene ND
RM: 7, Station: 07R004 Acenaphthylene ND
RM: 7, Station: 07R004 Anthracene ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 7, Station: 07R004 Benzo(a)anthracene ND
RM: 7, Station: 07R004 Benzo(a)pyrene ND
RM: 7, Station: 07R004 Benzo(b)fluoranthene ND
RM: 7, Station: 07R004 Benzo(g,h,i)perylene ND
RM: 7, Station: 07R004 Benzo(k)fluoranthene ND
RM: 7, Station: 07R004 Chrysene ND
RM: 7, Station: 07R004 Dibenzo(a,h)anthracene ND
RM: 7, Station: 07R004 Fluoranthene ND
RM: 7, Station: 07R004 Fluorene ND
RM: 7, Station: 07R004 Indeno(1,2,3-cd)pyrene ND
RM: 7, Station: 07R004 Naphthalene ND
RM: 7, Station: 07R004 Phenanthrene ND
RM: 7, Station: 07R004 Pyrene ND
RM: 7, Station: 07R004 Total Carcinogenic PAHs --
RM: 7, Station: 07R004 Phthalates 
RM: 7, Station: 07R004 Butylbenzyl phthalate ND
RM: 7, Station: 07R004 Semi-Volatile Organic Compounds
RM: 7, Station: 07R004 Dibenzofuran ND
RM: 7, Station: 07R004 Hexachlorobenzene ND
RM: 7, Station: 07R004 Hexachlorobutadiene ND
RM: 7, Station: 07R004 Phenols
RM: 7, Station: 07R004 4-Methylphenol ND
RM: 7, Station: 07R004 Pentachlorophenol ND
RM: 7, Station: 07R004 Phenol ND
RM: 7, Station: 07R004 Polychlorinated Biphenyls
RM: 7, Station: 07R004 Total Aroclors ND
RM: 7, Station: 07R004 Total PCB Congeners NA
RM: 7, Station: 07R004 Total PCBs, Adjusted NA
RM: 7, Station: 07R004 Dioxin/Furans
RM: 7, Station: 07R004 Total Dioxin/Furan TEQ NA
RM: 7, Station: 07R004 Total PCB TEQ NA
RM: 7, Station: 07R004 Total TEQ --
RM: 7, Station: 07R004 Pesticides
RM: 7, Station: 07R004 Aldrin ND
RM: 7, Station: 07R004 alpha-Hexachlorocyclohexane ND
RM: 7, Station: 07R004 Dieldrin ND
RM: 7, Station: 07R004 Endrin ND
RM: 7, Station: 07R004 Heptachlor epoxide ND
RM: 7, Station: 07R004 Total DDD ND
RM: 7, Station: 07R004 Total DDE 4.E-03 4.E-03
RM: 7, Station: 07R004 Total DDT 1.E-03 1.E-03
RM: 7, Station: 07R004 Total Chlordane ND
RM: 7, Station: 07R004 Total Endosulfan 9.E-05 9.E-05 9.E-05 9.E-05

Exposure Point Total 3.E-02 4.E-02 4.E-03 1.E-01 5.E-01 7.E-03 2.E-02
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

Body Without Shell RM: 7, Station: 07R006 Metals
RM: 7, Station: 07R006 Aluminum 2.E-02 2.E-02
RM: 7, Station: 07R006 Antimony 4.E-03 4.E-03
RM: 7, Station: 07R006 Arsenic, inorganic 3.E-02 3.E-02
RM: 7, Station: 07R006 Cadmium 2.E-03 2.E-03
RM: 7, Station: 07R006 Chromium 9.E-05
RM: 7, Station: 07R006 Copper 8.E-02 8.E-02
RM: 7, Station: 07R006 Lead --
RM: 7, Station: 07R006 Manganese 2.E-01 2.E-01
RM: 7, Station: 07R006 Mercury 6.E-02 6.E-02
RM: 7, Station: 07R006 Nickel 1.E-02 1.E-02
RM: 7, Station: 07R006 Selenium ND
RM: 7, Station: 07R006 Silver 2.E-03 2.E-03
RM: 7, Station: 07R006 Thallium 9.E-03 9.E-03 9.E-03
RM: 7, Station: 07R006 Zinc 1.E-02 1.E-02
RM: 7, Station: 07R006 Butyltins
RM: 7, Station: 07R006 Butyltin ion NA
RM: 7, Station: 07R006 Dibutyltin ion NA
RM: 7, Station: 07R006 Tributyltin ion NA
RM: 7, Station: 07R006 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R006 2-Methylnaphthalene ND
RM: 7, Station: 07R006 Acenaphthene ND
RM: 7, Station: 07R006 Acenaphthylene ND
RM: 7, Station: 07R006 Anthracene ND
RM: 7, Station: 07R006 Benzo(a)anthracene ND
RM: 7, Station: 07R006 Benzo(a)pyrene ND
RM: 7, Station: 07R006 Benzo(b)fluoranthene ND
RM: 7, Station: 07R006 Benzo(g,h,i)perylene ND
RM: 7, Station: 07R006 Benzo(k)fluoranthene ND
RM: 7, Station: 07R006 Chrysene ND
RM: 7, Station: 07R006 Dibenzo(a,h)anthracene ND
RM: 7, Station: 07R006 Fluoranthene ND
RM: 7, Station: 07R006 Fluorene ND
RM: 7, Station: 07R006 Indeno(1,2,3-cd)pyrene ND
RM: 7, Station: 07R006 Naphthalene ND
RM: 7, Station: 07R006 Phenanthrene ND
RM: 7, Station: 07R006 Pyrene ND
RM: 7, Station: 07R006 Total Carcinogenic PAHs --
RM: 7, Station: 07R006 Phthalates 
RM: 7, Station: 07R006 Butylbenzyl phthalate ND
RM: 7, Station: 07R006 Semi-Volatile Organic Compounds
RM: 7, Station: 07R006 Dibenzofuran ND
RM: 7, Station: 07R006 Hexachlorobenzene ND
RM: 7, Station: 07R006 Hexachlorobutadiene ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 7, Station: 07R006 Phenols
RM: 7, Station: 07R006 4-Methylphenol ND
RM: 7, Station: 07R006 Pentachlorophenol ND
RM: 7, Station: 07R006 Phenol ND
RM: 7, Station: 07R006 Polychlorinated Biphenyls
RM: 7, Station: 07R006 Total Aroclors 6.E-01 6.E-01
RM: 7, Station: 07R006 Total PCB Congeners --
RM: 7, Station: 07R006 Total PCBs, Adjusted 3.E-01 3.E-01
RM: 7, Station: 07R006 Dioxin/Furans
RM: 7, Station: 07R006 Total Dioxin/Furan TEQ 5.E+00 5.E+00
RM: 7, Station: 07R006 Total PCB TEQ 2.E-01 2.E-01
RM: 7, Station: 07R006 Total TEQ 5.E+00 5.E+00
RM: 7, Station: 07R006 Pesticides
RM: 7, Station: 07R006 Aldrin ND
RM: 7, Station: 07R006 alpha-Hexachlorocyclohexane ND
RM: 7, Station: 07R006 Dieldrin ND
RM: 7, Station: 07R006 Endrin ND
RM: 7, Station: 07R006 Heptachlor epoxide ND
RM: 7, Station: 07R006 Total DDD 1.E-02 1.E-02
RM: 7, Station: 07R006 Total DDE 3.E-02 3.E-02
RM: 7, Station: 07R006 Total DDT 6.E-03 6.E-03
RM: 7, Station: 07R006 Total Chlordane ND
RM: 7, Station: 07R006 Total Endosulfan ND

Exposure Point Total 3.E-02 3.E-02 2.E-03 8.E-02 3.E-01 1.E-02 5.E-02 3.E-01 5.E+00
Body Without Shell RM: 8, Station: 08R001 Metals

RM: 8, Station: 08R001 Aluminum 2.E-02 2.E-02
RM: 8, Station: 08R001 Antimony 5.E-03 5.E-03
RM: 8, Station: 08R001 Arsenic, inorganic 3.E-02 3.E-02
RM: 8, Station: 08R001 Cadmium 3.E-03 3.E-03
RM: 8, Station: 08R001 Chromium 5.E-05
RM: 8, Station: 08R001 Copper 1.E-01 1.E-01
RM: 8, Station: 08R001 Lead --
RM: 8, Station: 08R001 Manganese 2.E-01 2.E-01
RM: 8, Station: 08R001 Mercury 6.E-02 6.E-02
RM: 8, Station: 08R001 Nickel 4.E-03 4.E-03
RM: 8, Station: 08R001 Selenium ND
RM: 8, Station: 08R001 Silver 1.E-03 1.E-03
RM: 8, Station: 08R001 Thallium 9.E-03 9.E-03 9.E-03
RM: 8, Station: 08R001 Zinc 1.E-02 1.E-02
RM: 8, Station: 08R001 Butyltins
RM: 8, Station: 08R001 Butyltin ion NA
RM: 8, Station: 08R001 Dibutyltin ion NA
RM: 8, Station: 08R001 Tributyltin ion NA
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 8, Station: 08R001 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R001 2-Methylnaphthalene ND
RM: 8, Station: 08R001 Acenaphthene ND
RM: 8, Station: 08R001 Acenaphthylene ND
RM: 8, Station: 08R001 Anthracene ND
RM: 8, Station: 08R001 Benzo(a)anthracene ND
RM: 8, Station: 08R001 Benzo(a)pyrene ND
RM: 8, Station: 08R001 Benzo(b)fluoranthene ND
RM: 8, Station: 08R001 Benzo(g,h,i)perylene ND
RM: 8, Station: 08R001 Benzo(k)fluoranthene ND
RM: 8, Station: 08R001 Chrysene ND
RM: 8, Station: 08R001 Dibenzo(a,h)anthracene ND
RM: 8, Station: 08R001 Fluoranthene ND
RM: 8, Station: 08R001 Fluorene ND
RM: 8, Station: 08R001 Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: 08R001 Naphthalene ND
RM: 8, Station: 08R001 Phenanthrene ND
RM: 8, Station: 08R001 Pyrene ND
RM: 8, Station: 08R001 Total Carcinogenic PAHs --
RM: 8, Station: 08R001 Phthalates 
RM: 8, Station: 08R001 Butylbenzyl phthalate ND
RM: 8, Station: 08R001 Semi-Volatile Organic Compounds
RM: 8, Station: 08R001 Dibenzofuran ND
RM: 8, Station: 08R001 Hexachlorobenzene ND
RM: 8, Station: 08R001 Hexachlorobutadiene ND
RM: 8, Station: 08R001 Phenols
RM: 8, Station: 08R001 4-Methylphenol 2.E-03 2.E-03 2.E-03
RM: 8, Station: 08R001 Pentachlorophenol ND
RM: 8, Station: 08R001 Phenol ND
RM: 8, Station: 08R001 Polychlorinated Biphenyls
RM: 8, Station: 08R001 Total Aroclors 8.E-01 8.E-01
RM: 8, Station: 08R001 Total PCB Congeners NA
RM: 8, Station: 08R001 Total PCBs, Adjusted NA
RM: 8, Station: 08R001 Dioxin/Furans
RM: 8, Station: 08R001 Total Dioxin/Furan TEQ NA
RM: 8, Station: 08R001 Total PCB TEQ NA
RM: 8, Station: 08R001 Total TEQ --
RM: 8, Station: 08R001 Pesticides
RM: 8, Station: 08R001 Aldrin ND
RM: 8, Station: 08R001 alpha-Hexachlorocyclohexane ND
RM: 8, Station: 08R001 Dieldrin ND
RM: 8, Station: 08R001 Endrin ND
RM: 8, Station: 08R001 Heptachlor epoxide ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 8, Station: 08R001 Total DDD ND
RM: 8, Station: 08R001 Total DDE 3.E-03 3.E-03
RM: 8, Station: 08R001 Total DDT 4.E-03 4.E-03
RM: 8, Station: 08R001 Total Chlordane ND
RM: 8, Station: 08R001 Total Endosulfan ND

Exposure Point Total 3.E-02 3.E-02 3.E-03 1.E-01 3.E-01 5.E-03 2.E-02
Body Without Shell RM: 8, Station: 08R002 Metals

RM: 8, Station: 08R002 Aluminum 2.E-02 2.E-02
RM: 8, Station: 08R002 Antimony 3.E-03 3.E-03
RM: 8, Station: 08R002 Arsenic, inorganic 2.E-02 2.E-02
RM: 8, Station: 08R002 Cadmium 3.E-03 3.E-03
RM: 8, Station: 08R002 Chromium 7.E-05
RM: 8, Station: 08R002 Copper 7.E-02 7.E-02
RM: 8, Station: 08R002 Lead --
RM: 8, Station: 08R002 Manganese 3.E-01 3.E-01
RM: 8, Station: 08R002 Mercury 8.E-02 8.E-02
RM: 8, Station: 08R002 Nickel 4.E-03 4.E-03
RM: 8, Station: 08R002 Selenium ND
RM: 8, Station: 08R002 Silver ND
RM: 8, Station: 08R002 Thallium 8.E-03 8.E-03 8.E-03
RM: 8, Station: 08R002 Zinc 1.E-02 1.E-02
RM: 8, Station: 08R002 Butyltins
RM: 8, Station: 08R002 Butyltin ion NA
RM: 8, Station: 08R002 Dibutyltin ion NA
RM: 8, Station: 08R002 Tributyltin ion NA
RM: 8, Station: 08R002 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R002 2-Methylnaphthalene ND
RM: 8, Station: 08R002 Acenaphthene ND
RM: 8, Station: 08R002 Acenaphthylene ND
RM: 8, Station: 08R002 Anthracene ND
RM: 8, Station: 08R002 Benzo(a)anthracene ND
RM: 8, Station: 08R002 Benzo(a)pyrene ND
RM: 8, Station: 08R002 Benzo(b)fluoranthene ND
RM: 8, Station: 08R002 Benzo(g,h,i)perylene ND
RM: 8, Station: 08R002 Benzo(k)fluoranthene ND
RM: 8, Station: 08R002 Chrysene ND
RM: 8, Station: 08R002 Dibenzo(a,h)anthracene ND
RM: 8, Station: 08R002 Fluoranthene ND
RM: 8, Station: 08R002 Fluorene ND
RM: 8, Station: 08R002 Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: 08R002 Naphthalene ND
RM: 8, Station: 08R002 Phenanthrene ND
RM: 8, Station: 08R002 Pyrene ND
RM: 8, Station: 08R002 Total Carcinogenic PAHs --

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 37 of 53



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 8, Station: 08R002 Phthalates 
RM: 8, Station: 08R002 Butylbenzyl phthalate ND
RM: 8, Station: 08R002 Semi-Volatile Organic Compounds
RM: 8, Station: 08R002 Dibenzofuran ND
RM: 8, Station: 08R002 Hexachlorobenzene ND
RM: 8, Station: 08R002 Hexachlorobutadiene ND
RM: 8, Station: 08R002 Phenols
RM: 8, Station: 08R002 4-Methylphenol ND
RM: 8, Station: 08R002 Pentachlorophenol ND
RM: 8, Station: 08R002 Phenol ND
RM: 8, Station: 08R002 Polychlorinated Biphenyls
RM: 8, Station: 08R002 Total Aroclors 2.E-01 2.E-01
RM: 8, Station: 08R002 Total PCB Congeners NA
RM: 8, Station: 08R002 Total PCBs, Adjusted NA
RM: 8, Station: 08R002 Dioxin/Furans
RM: 8, Station: 08R002 Total Dioxin/Furan TEQ NA
RM: 8, Station: 08R002 Total PCB TEQ NA
RM: 8, Station: 08R002 Total TEQ --
RM: 8, Station: 08R002 Pesticides
RM: 8, Station: 08R002 Aldrin ND
RM: 8, Station: 08R002 alpha-Hexachlorocyclohexane ND
RM: 8, Station: 08R002 Dieldrin ND
RM: 8, Station: 08R002 Endrin ND
RM: 8, Station: 08R002 Heptachlor epoxide ND
RM: 8, Station: 08R002 Total DDD ND
RM: 8, Station: 08R002 Total DDE 2.E-03 2.E-03
RM: 8, Station: 08R002 Total DDT 2.E-03 2.E-03
RM: 8, Station: 08R002 Total Chlordane ND
RM: 8, Station: 08R002 Total Endosulfan ND

Exposure Point Total 2.E-02 2.E-02 3.E-03 7.E-02 4.E-01 4.E-03 1.E-02
Body Without Shell RM: 8, Station: 08R003 Metals

RM: 8, Station: 08R003 Aluminum 2.E-02 2.E-02
RM: 8, Station: 08R003 Antimony 3.E-03 3.E-03
RM: 8, Station: 08R003 Arsenic, inorganic 2.E-02 2.E-02
RM: 8, Station: 08R003 Cadmium 4.E-03 4.E-03
RM: 8, Station: 08R003 Chromium 7.E-05
RM: 8, Station: 08R003 Copper 1.E-01 1.E-01
RM: 8, Station: 08R003 Lead --
RM: 8, Station: 08R003 Manganese 1.E-01 1.E-01
RM: 8, Station: 08R003 Mercury 6.E-02 6.E-02
RM: 8, Station: 08R003 Nickel 3.E-03 3.E-03
RM: 8, Station: 08R003 Selenium ND
RM: 8, Station: 08R003 Silver 1.E-03 1.E-03
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 8, Station: 08R003 Thallium 8.E-03 8.E-03 8.E-03
RM: 8, Station: 08R003 Zinc 1.E-02 1.E-02
RM: 8, Station: 08R003 Butyltins
RM: 8, Station: 08R003 Butyltin ion NA
RM: 8, Station: 08R003 Dibutyltin ion NA
RM: 8, Station: 08R003 Tributyltin ion NA
RM: 8, Station: 08R003 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R003 2-Methylnaphthalene ND
RM: 8, Station: 08R003 Acenaphthene ND
RM: 8, Station: 08R003 Acenaphthylene ND
RM: 8, Station: 08R003 Anthracene ND
RM: 8, Station: 08R003 Benzo(a)anthracene ND
RM: 8, Station: 08R003 Benzo(a)pyrene ND
RM: 8, Station: 08R003 Benzo(b)fluoranthene ND
RM: 8, Station: 08R003 Benzo(g,h,i)perylene ND
RM: 8, Station: 08R003 Benzo(k)fluoranthene ND
RM: 8, Station: 08R003 Chrysene ND
RM: 8, Station: 08R003 Dibenzo(a,h)anthracene ND
RM: 8, Station: 08R003 Fluoranthene ND
RM: 8, Station: 08R003 Fluorene ND
RM: 8, Station: 08R003 Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: 08R003 Naphthalene ND
RM: 8, Station: 08R003 Phenanthrene ND
RM: 8, Station: 08R003 Pyrene ND
RM: 8, Station: 08R003 Total Carcinogenic PAHs --
RM: 8, Station: 08R003 Phthalates 
RM: 8, Station: 08R003 Butylbenzyl phthalate ND
RM: 8, Station: 08R003 Semi-Volatile Organic Compounds
RM: 8, Station: 08R003 Dibenzofuran ND
RM: 8, Station: 08R003 Hexachlorobenzene ND
RM: 8, Station: 08R003 Hexachlorobutadiene ND
RM: 8, Station: 08R003 Phenols
RM: 8, Station: 08R003 4-Methylphenol ND
RM: 8, Station: 08R003 Pentachlorophenol 1.E-03 1.E-03 1.E-03
RM: 8, Station: 08R003 Phenol ND
RM: 8, Station: 08R003 Polychlorinated Biphenyls
RM: 8, Station: 08R003 Total Aroclors 6.E-01 6.E-01
RM: 8, Station: 08R003 Total PCB Congeners --
RM: 8, Station: 08R003 Total PCBs, Adjusted 5.E-01 5.E-01
RM: 8, Station: 08R003 Dioxin/Furans
RM: 8, Station: 08R003 Total Dioxin/Furan TEQ 2.E-01 2.E-01
RM: 8, Station: 08R003 Total PCB TEQ 2.E-01 2.E-01
RM: 8, Station: 08R003 Total TEQ 4.E-01 4.E-01
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 8, Station: 08R003 Pesticides
RM: 8, Station: 08R003 Aldrin ND
RM: 8, Station: 08R003 alpha-Hexachlorocyclohexane ND
RM: 8, Station: 08R003 Dieldrin ND
RM: 8, Station: 08R003 Endrin ND
RM: 8, Station: 08R003 Heptachlor epoxide ND
RM: 8, Station: 08R003 Total DDD ND
RM: 8, Station: 08R003 Total DDE 2.E-03 2.E-03
RM: 8, Station: 08R003 Total DDT ND
RM: 8, Station: 08R003 Total Chlordane ND
RM: 8, Station: 08R003 Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-02 5.E-03 1.E-01 2.E-01 3.E-03 1.E-02 5.E-01 4.E-01
Body Without Shell RM: 8, Station: CR08W Metals

RM: 8, Station: CR08W Aluminum 4.E-02 4.E-02
RM: 8, Station: CR08W Antimony 4.E-03 4.E-03
RM: 8, Station: CR08W Arsenic, inorganic ND
RM: 8, Station: CR08W Cadmium 3.E-03 3.E-03
RM: 8, Station: CR08W Chromium 7.E-05
RM: 8, Station: CR08W Copper 1.E-01 1.E-01
RM: 8, Station: CR08W Lead --
RM: 8, Station: CR08W Manganese 3.E-01 3.E-01
RM: 8, Station: CR08W Mercury 6.E-02 6.E-02
RM: 8, Station: CR08W Nickel 5.E-03 5.E-03
RM: 8, Station: CR08W Selenium 2.E-02 2.E-02
RM: 8, Station: CR08W Silver ND
RM: 8, Station: CR08W Thallium ND
RM: 8, Station: CR08W Zinc 1.E-02 1.E-02
RM: 8, Station: CR08W Butyltins
RM: 8, Station: CR08W Butyltin ion 2.E-04 2.E-04
RM: 8, Station: CR08W Dibutyltin ion 3.E-04 3.E-04
RM: 8, Station: CR08W Tributyltin ion 5.E-04 5.E-04
RM: 8, Station: CR08W Polynuclear Aromatic Hydrocarbons
RM: 8, Station: CR08W 2-Methylnaphthalene 3.E-05 3.E-05
RM: 8, Station: CR08W Acenaphthene 4.E-06 4.E-06
RM: 8, Station: CR08W Acenaphthylene 9.E-07 9.E-07
RM: 8, Station: CR08W Anthracene 4.E-07
RM: 8, Station: CR08W Benzo(a)anthracene ND
RM: 8, Station: CR08W Benzo(a)pyrene --
RM: 8, Station: CR08W Benzo(b)fluoranthene ND
RM: 8, Station: CR08W Benzo(g,h,i)perylene ND
RM: 8, Station: CR08W Benzo(k)fluoranthene ND
RM: 8, Station: CR08W Chrysene ND
RM: 8, Station: CR08W Dibenzo(a,h)anthracene ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 8, Station: CR08W Fluoranthene ND
RM: 8, Station: CR08W Fluorene 5.E-06 5.E-06
RM: 8, Station: CR08W Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: CR08W Naphthalene 8.E-06 8.E-06
RM: 8, Station: CR08W Phenanthrene ND
RM: 8, Station: CR08W Pyrene ND
RM: 8, Station: CR08W Total Carcinogenic PAHs --
RM: 8, Station: CR08W Phthalates 
RM: 8, Station: CR08W Butylbenzyl phthalate ND
RM: 8, Station: CR08W Semi-Volatile Organic Compounds
RM: 8, Station: CR08W Dibenzofuran 3.E-06 3.E-06
RM: 8, Station: CR08W Hexachlorobenzene 2.E-05 2.E-05
RM: 8, Station: CR08W Hexachlorobutadiene ND
RM: 8, Station: CR08W Phenols
RM: 8, Station: CR08W 4-Methylphenol ND
RM: 8, Station: CR08W Pentachlorophenol ND
RM: 8, Station: CR08W Phenol 8.E-05 8.E-05 8.E-05
RM: 8, Station: CR08W Polychlorinated Biphenyls
RM: 8, Station: CR08W Total Aroclors NA
RM: 8, Station: CR08W Total PCB Congeners --
RM: 8, Station: CR08W Total PCBs, Adjusted 3.E-01 3.E-01
RM: 8, Station: CR08W Dioxin/Furans
RM: 8, Station: CR08W Total Dioxin/Furan TEQ 1.E-01 1.E-01
RM: 8, Station: CR08W Total PCB TEQ 1.E-01 1.E-01
RM: 8, Station: CR08W Total TEQ 2.E-01 2.E-01
RM: 8, Station: CR08W Pesticides
RM: 8, Station: CR08W Aldrin 3.E-04 3.E-04
RM: 8, Station: CR08W alpha-Hexachlorocyclohexane 8.E-08 8.E-08
RM: 8, Station: CR08W Dieldrin 2.E-04 2.E-04
RM: 8, Station: CR08W Endrin 1.E-06 1.E-06
RM: 8, Station: CR08W Heptachlor epoxide 3.E-05 3.E-05
RM: 8, Station: CR08W Total DDD 1.E-04 1.E-04
RM: 8, Station: CR08W Total DDE 2.E-03 2.E-03
RM: 8, Station: CR08W Total DDT ND
RM: 8, Station: CR08W Total Chlordane 3.E-04 3.E-04
RM: 8, Station: CR08W Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-03 1.E-01 4.E-01 2.E-02 3.E-03 3.E-01 3.E-05 2.E-01 8.E-05
Body Without Shell RM: 9, Station: 09R001 Metals

RM: 9, Station: 09R001 Aluminum 2.E-02 2.E-02
RM: 9, Station: 09R001 Antimony 5.E-03 5.E-03
RM: 9, Station: 09R001 Arsenic, inorganic 3.E-02 3.E-02
RM: 9, Station: 09R001 Cadmium 6.E-03 6.E-03
RM: 9, Station: 09R001 Chromium 3.E-05
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 9, Station: 09R001 Copper 1.E-01 1.E-01
RM: 9, Station: 09R001 Lead --
RM: 9, Station: 09R001 Manganese 1.E-01 1.E-01
RM: 9, Station: 09R001 Mercury 6.E-02 6.E-02
RM: 9, Station: 09R001 Nickel 3.E-03 3.E-03
RM: 9, Station: 09R001 Selenium ND
RM: 9, Station: 09R001 Silver 2.E-03 2.E-03
RM: 9, Station: 09R001 Thallium 7.E-03 7.E-03 7.E-03
RM: 9, Station: 09R001 Zinc 1.E-02 1.E-02
RM: 9, Station: 09R001 Butyltins
RM: 9, Station: 09R001 Butyltin ion NA
RM: 9, Station: 09R001 Dibutyltin ion NA
RM: 9, Station: 09R001 Tributyltin ion NA
RM: 9, Station: 09R001 Polynuclear Aromatic Hydrocarbons
RM: 9, Station: 09R001 2-Methylnaphthalene ND
RM: 9, Station: 09R001 Acenaphthene ND
RM: 9, Station: 09R001 Acenaphthylene ND
RM: 9, Station: 09R001 Anthracene ND
RM: 9, Station: 09R001 Benzo(a)anthracene ND
RM: 9, Station: 09R001 Benzo(a)pyrene ND
RM: 9, Station: 09R001 Benzo(b)fluoranthene ND
RM: 9, Station: 09R001 Benzo(g,h,i)perylene ND
RM: 9, Station: 09R001 Benzo(k)fluoranthene ND
RM: 9, Station: 09R001 Chrysene ND
RM: 9, Station: 09R001 Dibenzo(a,h)anthracene ND
RM: 9, Station: 09R001 Fluoranthene ND
RM: 9, Station: 09R001 Fluorene ND
RM: 9, Station: 09R001 Indeno(1,2,3-cd)pyrene ND
RM: 9, Station: 09R001 Naphthalene ND
RM: 9, Station: 09R001 Phenanthrene ND
RM: 9, Station: 09R001 Pyrene ND
RM: 9, Station: 09R001 Total Carcinogenic PAHs --
RM: 9, Station: 09R001 Phthalates 
RM: 9, Station: 09R001 Butylbenzyl phthalate ND
RM: 9, Station: 09R001 Semi-Volatile Organic Compounds
RM: 9, Station: 09R001 Dibenzofuran ND
RM: 9, Station: 09R001 Hexachlorobenzene ND
RM: 9, Station: 09R001 Hexachlorobutadiene ND
RM: 9, Station: 09R001 Phenols
RM: 9, Station: 09R001 4-Methylphenol ND
RM: 9, Station: 09R001 Pentachlorophenol ND
RM: 9, Station: 09R001 Phenol ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 9, Station: 09R001 Polychlorinated Biphenyls
RM: 9, Station: 09R001 Total Aroclors 6.E-01 6.E-01
RM: 9, Station: 09R001 Total PCB Congeners NA
RM: 9, Station: 09R001 Total PCBs, Adjusted NA
RM: 9, Station: 09R001 Dioxin/Furans
RM: 9, Station: 09R001 Total Dioxin/Furan TEQ NA
RM: 9, Station: 09R001 Total PCB TEQ NA
RM: 9, Station: 09R001 Total TEQ --
RM: 9, Station: 09R001 Pesticides
RM: 9, Station: 09R001 Aldrin ND
RM: 9, Station: 09R001 alpha-Hexachlorocyclohexane ND
RM: 9, Station: 09R001 Dieldrin ND
RM: 9, Station: 09R001 Endrin ND
RM: 9, Station: 09R001 Heptachlor epoxide ND
RM: 9, Station: 09R001 Total DDD ND
RM: 9, Station: 09R001 Total DDE 1.E-03 1.E-03
RM: 9, Station: 09R001 Total DDT ND
RM: 9, Station: 09R001 Total Chlordane ND
RM: 9, Station: 09R001 Total Endosulfan ND

Exposure Point Total 3.E-02 3.E-02 6.E-03 1.E-01 2.E-01 3.E-03 8.E-03
Body Without Shell RM: 9, Station: 09R002 Metals

RM: 9, Station: 09R002 Aluminum 2.E-02 2.E-02
RM: 9, Station: 09R002 Antimony 5.E-03 5.E-03
RM: 9, Station: 09R002 Arsenic, inorganic 3.E-02 3.E-02
RM: 9, Station: 09R002 Cadmium 3.E-03 3.E-03
RM: 9, Station: 09R002 Chromium 4.E-05
RM: 9, Station: 09R002 Copper 9.E-02 9.E-02
RM: 9, Station: 09R002 Lead --
RM: 9, Station: 09R002 Manganese 3.E-01 3.E-01
RM: 9, Station: 09R002 Mercury 8.E-02 8.E-02
RM: 9, Station: 09R002 Nickel 5.E-03 5.E-03
RM: 9, Station: 09R002 Selenium ND
RM: 9, Station: 09R002 Silver 2.E-03 2.E-03
RM: 9, Station: 09R002 Thallium 1.E-02 1.E-02 1.E-02
RM: 9, Station: 09R002 Zinc 2.E-02 2.E-02
RM: 9, Station: 09R002 Butyltins
RM: 9, Station: 09R002 Butyltin ion NA
RM: 9, Station: 09R002 Dibutyltin ion NA
RM: 9, Station: 09R002 Tributyltin ion NA
RM: 9, Station: 09R002 Polynuclear Aromatic Hydrocarbons
RM: 9, Station: 09R002 2-Methylnaphthalene ND
RM: 9, Station: 09R002 Acenaphthene ND
RM: 9, Station: 09R002 Acenaphthylene ND
RM: 9, Station: 09R002 Anthracene ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 9, Station: 09R002 Benzo(a)anthracene ND
RM: 9, Station: 09R002 Benzo(a)pyrene ND
RM: 9, Station: 09R002 Benzo(b)fluoranthene ND
RM: 9, Station: 09R002 Benzo(g,h,i)perylene ND
RM: 9, Station: 09R002 Benzo(k)fluoranthene ND
RM: 9, Station: 09R002 Chrysene ND
RM: 9, Station: 09R002 Dibenzo(a,h)anthracene ND
RM: 9, Station: 09R002 Fluoranthene ND
RM: 9, Station: 09R002 Fluorene ND
RM: 9, Station: 09R002 Indeno(1,2,3-cd)pyrene ND
RM: 9, Station: 09R002 Naphthalene ND
RM: 9, Station: 09R002 Phenanthrene ND
RM: 9, Station: 09R002 Pyrene ND
RM: 9, Station: 09R002 Total Carcinogenic PAHs --
RM: 9, Station: 09R002 Phthalates 
RM: 9, Station: 09R002 Butylbenzyl phthalate ND
RM: 9, Station: 09R002 Semi-Volatile Organic Compounds
RM: 9, Station: 09R002 Dibenzofuran ND
RM: 9, Station: 09R002 Hexachlorobenzene ND
RM: 9, Station: 09R002 Hexachlorobutadiene ND
RM: 9, Station: 09R002 Phenols
RM: 9, Station: 09R002 4-Methylphenol ND
RM: 9, Station: 09R002 Pentachlorophenol ND
RM: 9, Station: 09R002 Phenol ND
RM: 9, Station: 09R002 Polychlorinated Biphenyls
RM: 9, Station: 09R002 Total Aroclors 1.E+00 1.E+00
RM: 9, Station: 09R002 Total PCB Congeners --
RM: 9, Station: 09R002 Total PCBs, Adjusted 1.E+00 1.E+00
RM: 9, Station: 09R002 Dioxin/Furans
RM: 9, Station: 09R002 Total Dioxin/Furan TEQ 2.E-01 2.E-01
RM: 9, Station: 09R002 Total PCB TEQ 2.E-01 2.E-01
RM: 9, Station: 09R002 Total TEQ 4.E-01 4.E-01
RM: 9, Station: 09R002 Pesticides
RM: 9, Station: 09R002 Aldrin ND
RM: 9, Station: 09R002 alpha-Hexachlorocyclohexane ND
RM: 9, Station: 09R002 Dieldrin ND
RM: 9, Station: 09R002 Endrin ND
RM: 9, Station: 09R002 Heptachlor epoxide ND
RM: 9, Station: 09R002 Total DDD ND
RM: 9, Station: 09R002 Total DDE 2.E-03 2.E-03
RM: 9, Station: 09R002 Total DDT ND
RM: 9, Station: 09R002 Total Chlordane ND
RM: 9, Station: 09R002 Total Endosulfan ND

Exposure Point Total 3.E-02 3.E-02 3.E-03 9.E-02 4.E-01 5.E-03 1.E-02 1.E+00 4.E-01
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

Body Without Shell RM: 10, Station: CR10W Metals
RM: 10, Station: CR10W Aluminum 2.E-02 2.E-02
RM: 10, Station: CR10W Antimony ND
RM: 10, Station: CR10W Arsenic, inorganic 3.E-02 3.E-02
RM: 10, Station: CR10W Cadmium 3.E-03 3.E-03
RM: 10, Station: CR10W Chromium 3.E-05
RM: 10, Station: CR10W Copper 1.E-01 1.E-01
RM: 10, Station: CR10W Lead --
RM: 10, Station: CR10W Manganese 2.E-01 2.E-01
RM: 10, Station: CR10W Mercury 9.E-02 9.E-02
RM: 10, Station: CR10W Nickel 4.E-03 4.E-03
RM: 10, Station: CR10W Selenium ND
RM: 10, Station: CR10W Silver ND
RM: 10, Station: CR10W Thallium ND
RM: 10, Station: CR10W Zinc 2.E-02 2.E-02
RM: 10, Station: CR10W Butyltins
RM: 10, Station: CR10W Butyltin ion 2.E-04 2.E-04
RM: 10, Station: CR10W Dibutyltin ion ND
RM: 10, Station: CR10W Tributyltin ion ND
RM: 10, Station: CR10W Polynuclear Aromatic Hydrocarbons
RM: 10, Station: CR10W 2-Methylnaphthalene ND
RM: 10, Station: CR10W Acenaphthene 2.E-06 2.E-06
RM: 10, Station: CR10W Acenaphthylene ND
RM: 10, Station: CR10W Anthracene 1.E-07
RM: 10, Station: CR10W Benzo(a)anthracene ND
RM: 10, Station: CR10W Benzo(a)pyrene --
RM: 10, Station: CR10W Benzo(b)fluoranthene ND
RM: 10, Station: CR10W Benzo(g,h,i)perylene ND
RM: 10, Station: CR10W Benzo(k)fluoranthene ND
RM: 10, Station: CR10W Chrysene ND
RM: 10, Station: CR10W Dibenzo(a,h)anthracene ND
RM: 10, Station: CR10W Fluoranthene ND
RM: 10, Station: CR10W Fluorene 2.E-06 2.E-06
RM: 10, Station: CR10W Indeno(1,2,3-cd)pyrene ND
RM: 10, Station: CR10W Naphthalene 6.E-06 6.E-06
RM: 10, Station: CR10W Phenanthrene ND
RM: 10, Station: CR10W Pyrene ND
RM: 10, Station: CR10W Total Carcinogenic PAHs --
RM: 10, Station: CR10W Phthalates 
RM: 10, Station: CR10W Butylbenzyl phthalate ND
RM: 10, Station: CR10W Semi-Volatile Organic Compounds
RM: 10, Station: CR10W Dibenzofuran 1.E-06 1.E-06
RM: 10, Station: CR10W Hexachlorobenzene 1.E-05 1.E-05
RM: 10, Station: CR10W Hexachlorobutadiene 5.E-07 5.E-07
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 10, Station: CR10W Phenols
RM: 10, Station: CR10W 4-Methylphenol ND
RM: 10, Station: CR10W Pentachlorophenol ND
RM: 10, Station: CR10W Phenol 5.E-05 5.E-05 5.E-05
RM: 10, Station: CR10W Polychlorinated Biphenyls
RM: 10, Station: CR10W Total Aroclors NA
RM: 10, Station: CR10W Total PCB Congeners --
RM: 10, Station: CR10W Total PCBs, Adjusted 5.E-01 5.E-01
RM: 10, Station: CR10W Dioxin/Furans
RM: 10, Station: CR10W Total Dioxin/Furan TEQ 6.E-02 6.E-02
RM: 10, Station: CR10W Total PCB TEQ 2.E-01 2.E-01
RM: 10, Station: CR10W Total TEQ 2.E-01 2.E-01
RM: 10, Station: CR10W Pesticides
RM: 10, Station: CR10W Aldrin ND
RM: 10, Station: CR10W alpha-Hexachlorocyclohexane 9.E-08 9.E-08
RM: 10, Station: CR10W Dieldrin 8.E-05 8.E-05
RM: 10, Station: CR10W Endrin ND
RM: 10, Station: CR10W Heptachlor epoxide ND
RM: 10, Station: CR10W Total DDD 3.E-05 3.E-05
RM: 10, Station: CR10W Total DDE 5.E-04 5.E-04
RM: 10, Station: CR10W Total DDT ND
RM: 10, Station: CR10W Total Chlordane 9.E-05 9.E-05
RM: 10, Station: CR10W Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-02 3.E-03 1.E-01 3.E-01 4.E-03 8.E-04 5.E-01 2.E-01 5.E-05
Body Without Shell RM: 11, Station: CR11E Metals

RM: 11, Station: CR11E Aluminum 1.E-02 1.E-02
RM: 11, Station: CR11E Antimony ND
RM: 11, Station: CR11E Arsenic, inorganic 2.E-02 2.E-02
RM: 11, Station: CR11E Cadmium 6.E-03 6.E-03
RM: 11, Station: CR11E Chromium 3.E-05
RM: 11, Station: CR11E Copper 1.E-01 1.E-01
RM: 11, Station: CR11E Lead --
RM: 11, Station: CR11E Manganese 7.E-02 7.E-02
RM: 11, Station: CR11E Mercury 6.E-02 6.E-02
RM: 11, Station: CR11E Nickel 3.E-03 3.E-03
RM: 11, Station: CR11E Selenium ND
RM: 11, Station: CR11E Silver ND
RM: 11, Station: CR11E Thallium ND
RM: 11, Station: CR11E Zinc 2.E-02 2.E-02
RM: 11, Station: CR11E Butyltins
RM: 11, Station: CR11E Butyltin ion 2.E-04 2.E-04
RM: 11, Station: CR11E Dibutyltin ion 3.E-04 3.E-04
RM: 11, Station: CR11E Tributyltin ion ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 11, Station: CR11E Polynuclear Aromatic Hydrocarbons
RM: 11, Station: CR11E 2-Methylnaphthalene ND
RM: 11, Station: CR11E Acenaphthene 6.E-07 6.E-07
RM: 11, Station: CR11E Acenaphthylene ND
RM: 11, Station: CR11E Anthracene 9.E-08
RM: 11, Station: CR11E Benzo(a)anthracene ND
RM: 11, Station: CR11E Benzo(a)pyrene --
RM: 11, Station: CR11E Benzo(b)fluoranthene ND
RM: 11, Station: CR11E Benzo(g,h,i)perylene ND
RM: 11, Station: CR11E Benzo(k)fluoranthene ND
RM: 11, Station: CR11E Chrysene ND
RM: 11, Station: CR11E Dibenzo(a,h)anthracene ND
RM: 11, Station: CR11E Fluoranthene ND
RM: 11, Station: CR11E Fluorene 1.E-06 1.E-06
RM: 11, Station: CR11E Indeno(1,2,3-cd)pyrene ND
RM: 11, Station: CR11E Naphthalene 6.E-06 6.E-06
RM: 11, Station: CR11E Phenanthrene ND
RM: 11, Station: CR11E Pyrene ND
RM: 11, Station: CR11E Total Carcinogenic PAHs --
RM: 11, Station: CR11E Phthalates 
RM: 11, Station: CR11E Butylbenzyl phthalate 9.E-05 9.E-05 9.E-05
RM: 11, Station: CR11E Semi-Volatile Organic Compounds
RM: 11, Station: CR11E Dibenzofuran 1.E-06 1.E-06
RM: 11, Station: CR11E Hexachlorobenzene 2.E-05 2.E-05
RM: 11, Station: CR11E Hexachlorobutadiene ND
RM: 11, Station: CR11E Phenols
RM: 11, Station: CR11E 4-Methylphenol ND
RM: 11, Station: CR11E Pentachlorophenol ND
RM: 11, Station: CR11E Phenol 4.E-05 4.E-05 4.E-05
RM: 11, Station: CR11E Polychlorinated Biphenyls
RM: 11, Station: CR11E Total Aroclors NA
RM: 11, Station: CR11E Total PCB Congeners --
RM: 11, Station: CR11E Total PCBs, Adjusted 1.E+01 1.E+01
RM: 11, Station: CR11E Dioxin/Furans
RM: 11, Station: CR11E Total Dioxin/Furan TEQ 2.E-01 2.E-01
RM: 11, Station: CR11E Total PCB TEQ 1.E+00 1.E+00
RM: 11, Station: CR11E Total TEQ 1.E+00 1.E+00
RM: 11, Station: CR11E Pesticides
RM: 11, Station: CR11E Aldrin ND
RM: 11, Station: CR11E alpha-Hexachlorocyclohexane ND
RM: 11, Station: CR11E Dieldrin 5.E-05 5.E-05
RM: 11, Station: CR11E Endrin ND
RM: 11, Station: CR11E Heptachlor epoxide 1.E-05 1.E-05
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 11, Station: CR11E Total DDD 2.E-05 2.E-05
RM: 11, Station: CR11E Total DDE 9.E-04 9.E-04
RM: 11, Station: CR11E Total DDT ND
RM: 11, Station: CR11E Total Chlordane 2.E-04 2.E-04
RM: 11, Station: CR11E Total Endosulfan ND

Exposure Point Total 2.E-02 2.E-02 6.E-03 1.E-01 1.E-01 3.E-03 1.E-03 1.E+01 1.E+00 4.E-05
Body Without Shell RM: 12, Station: CR12W Metals

RM: 12, Station: CR12W Aluminum 2.E-02 2.E-02
RM: 12, Station: CR12W Antimony ND
RM: 12, Station: CR12W Arsenic, inorganic 2.E-02 2.E-02
RM: 12, Station: CR12W Cadmium 3.E-03 3.E-03
RM: 12, Station: CR12W Chromium 5.E-05
RM: 12, Station: CR12W Copper 1.E-01 1.E-01
RM: 12, Station: CR12W Lead --
RM: 12, Station: CR12W Manganese 1.E-01 1.E-01
RM: 12, Station: CR12W Mercury 7.E-02 7.E-02
RM: 12, Station: CR12W Nickel 3.E-03 3.E-03
RM: 12, Station: CR12W Selenium ND
RM: 12, Station: CR12W Silver ND
RM: 12, Station: CR12W Thallium ND
RM: 12, Station: CR12W Zinc 2.E-02 2.E-02
RM: 12, Station: CR12W Butyltins
RM: 12, Station: CR12W Butyltin ion 5.E-04 5.E-04
RM: 12, Station: CR12W Dibutyltin ion 5.E-04 5.E-04
RM: 12, Station: CR12W Tributyltin ion 1.E-03 1.E-03
RM: 12, Station: CR12W Polynuclear Aromatic Hydrocarbons
RM: 12, Station: CR12W 2-Methylnaphthalene ND
RM: 12, Station: CR12W Acenaphthene 1.E-06 1.E-06
RM: 12, Station: CR12W Acenaphthylene ND
RM: 12, Station: CR12W Anthracene 1.E-07
RM: 12, Station: CR12W Benzo(a)anthracene ND
RM: 12, Station: CR12W Benzo(a)pyrene --
RM: 12, Station: CR12W Benzo(b)fluoranthene ND
RM: 12, Station: CR12W Benzo(g,h,i)perylene ND
RM: 12, Station: CR12W Benzo(k)fluoranthene ND
RM: 12, Station: CR12W Chrysene ND
RM: 12, Station: CR12W Dibenzo(a,h)anthracene ND
RM: 12, Station: CR12W Fluoranthene ND
RM: 12, Station: CR12W Fluorene 1.E-06 1.E-06
RM: 12, Station: CR12W Indeno(1,2,3-cd)pyrene ND
RM: 12, Station: CR12W Naphthalene 7.E-06 7.E-06
RM: 12, Station: CR12W Phenanthrene ND
RM: 12, Station: CR12W Pyrene ND
RM: 12, Station: CR12W Total Carcinogenic PAHs --
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 12, Station: CR12W Phthalates 
RM: 12, Station: CR12W Butylbenzyl phthalate ND
RM: 12, Station: CR12W Semi-Volatile Organic Compounds
RM: 12, Station: CR12W Dibenzofuran 8.E-07 8.E-07
RM: 12, Station: CR12W Hexachlorobenzene 3.E-05 3.E-05
RM: 12, Station: CR12W Hexachlorobutadiene 4.E-07 4.E-07
RM: 12, Station: CR12W Phenols
RM: 12, Station: CR12W 4-Methylphenol ND
RM: 12, Station: CR12W Pentachlorophenol ND
RM: 12, Station: CR12W Phenol ND
RM: 12, Station: CR12W Polychlorinated Biphenyls
RM: 12, Station: CR12W Total Aroclors NA
RM: 12, Station: CR12W Total PCB Congeners --
RM: 12, Station: CR12W Total PCBs, Adjusted 8.E-02 8.E-02
RM: 12, Station: CR12W Dioxin/Furans
RM: 12, Station: CR12W Total Dioxin/Furan TEQ 7.E-02 7.E-02
RM: 12, Station: CR12W Total PCB TEQ 5.E-02 5.E-02
RM: 12, Station: CR12W Total TEQ 1.E-01 1.E-01
RM: 12, Station: CR12W Pesticides
RM: 12, Station: CR12W Aldrin ND
RM: 12, Station: CR12W alpha-Hexachlorocyclohexane 6.E-08 6.E-08
RM: 12, Station: CR12W Dieldrin 8.E-05 8.E-05
RM: 12, Station: CR12W Endrin ND
RM: 12, Station: CR12W Heptachlor epoxide 3.E-05 3.E-05
RM: 12, Station: CR12W Total DDD 3.E-05 3.E-05
RM: 12, Station: CR12W Total DDE 9.E-04 9.E-04
RM: 12, Station: CR12W Total DDT ND
RM: 12, Station: CR12W Total Chlordane 1.E-04 1.E-04
RM: 12, Station: CR12W Total Endosulfan ND

Exposure Point Total 2.E-02 2.E-02 3.E-03 1.E-01 2.E-01 3.E-03 1.E-03 9.E-02 1.E-01
Body Without Shell RM: 12, Station: CR12E Metals

RM: 12, Station: CR12E Aluminum 1.E-02 1.E-02
RM: 12, Station: CR12E Antimony ND
RM: 12, Station: CR12E Arsenic, inorganic 2.E-02 2.E-02
RM: 12, Station: CR12E Cadmium 3.E-03 3.E-03
RM: 12, Station: CR12E Chromium 7.E-05
RM: 12, Station: CR12E Copper 1.E-01 1.E-01
RM: 12, Station: CR12E Lead --
RM: 12, Station: CR12E Manganese 2.E-01 2.E-01
RM: 12, Station: CR12E Mercury 7.E-02 7.E-02
RM: 12, Station: CR12E Nickel 4.E-03 4.E-03
RM: 12, Station: CR12E Selenium ND
RM: 12, Station: CR12E Silver ND
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 12, Station: CR12E Thallium ND
RM: 12, Station: CR12E Zinc 2.E-02 2.E-02
RM: 12, Station: CR12E Butyltins
RM: 12, Station: CR12E Butyltin ion 2.E-04 2.E-04
RM: 12, Station: CR12E Dibutyltin ion ND
RM: 12, Station: CR12E Tributyltin ion ND
RM: 12, Station: CR12E Polynuclear Aromatic Hydrocarbons
RM: 12, Station: CR12E 2-Methylnaphthalene ND
RM: 12, Station: CR12E Acenaphthene ND
RM: 12, Station: CR12E Acenaphthylene ND
RM: 12, Station: CR12E Anthracene 1.E-07
RM: 12, Station: CR12E Benzo(a)anthracene ND
RM: 12, Station: CR12E Benzo(a)pyrene --
RM: 12, Station: CR12E Benzo(b)fluoranthene ND
RM: 12, Station: CR12E Benzo(g,h,i)perylene ND
RM: 12, Station: CR12E Benzo(k)fluoranthene --
RM: 12, Station: CR12E Chrysene ND
RM: 12, Station: CR12E Dibenzo(a,h)anthracene ND
RM: 12, Station: CR12E Fluoranthene ND
RM: 12, Station: CR12E Fluorene 1.E-06 1.E-06
RM: 12, Station: CR12E Indeno(1,2,3-cd)pyrene ND
RM: 12, Station: CR12E Naphthalene 7.E-06 7.E-06
RM: 12, Station: CR12E Phenanthrene ND
RM: 12, Station: CR12E Pyrene ND
RM: 12, Station: CR12E Total Carcinogenic PAHs --
RM: 12, Station: CR12E Phthalates 
RM: 12, Station: CR12E Butylbenzyl phthalate 3.E-05 3.E-05 3.E-05
RM: 12, Station: CR12E Semi-Volatile Organic Compounds
RM: 12, Station: CR12E Dibenzofuran ND
RM: 12, Station: CR12E Hexachlorobenzene 3.E-05 3.E-05
RM: 12, Station: CR12E Hexachlorobutadiene ND
RM: 12, Station: CR12E Phenols
RM: 12, Station: CR12E 4-Methylphenol ND
RM: 12, Station: CR12E Pentachlorophenol ND
RM: 12, Station: CR12E Phenol 6.E-05 6.E-05 6.E-05
RM: 12, Station: CR12E Polychlorinated Biphenyls
RM: 12, Station: CR12E Total Aroclors NA
RM: 12, Station: CR12E Total PCB Congeners --
RM: 12, Station: CR12E Total PCBs, Adjusted 2.E-01 2.E-01
RM: 12, Station: CR12E Dioxin/Furans
RM: 12, Station: CR12E Total Dioxin/Furan TEQ 1.E-01 1.E-01
RM: 12, Station: CR12E Total PCB TEQ 1.E-01 1.E-01
RM: 12, Station: CR12E Total TEQ 3.E-01 3.E-01
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

RM: 12, Station: CR12E Pesticides
RM: 12, Station: CR12E Aldrin ND
RM: 12, Station: CR12E alpha-Hexachlorocyclohexane ND
RM: 12, Station: CR12E Dieldrin 5.E-05 5.E-05
RM: 12, Station: CR12E Endrin ND
RM: 12, Station: CR12E Heptachlor epoxide ND
RM: 12, Station: CR12E Total DDD 3.E-05 3.E-05
RM: 12, Station: CR12E Total DDE 1.E-03 1.E-03
RM: 12, Station: CR12E Total DDT ND
RM: 12, Station: CR12E Total Chlordane 2.E-04 2.E-04
RM: 12, Station: CR12E Total Endosulfan ND

Exposure Point Total 2.E-02 2.E-02 3.E-03 1.E-01 2.E-01 4.E-03 2.E-03 2.E-01 3.E-01 6.E-05
Body Without Shell Study Area Wide Metals

Study Area Wide Aluminum 3.E-02 3.E-02
Study Area Wide Antimony 6.E-03 6.E-03
Study Area Wide Arsenic, inorganic 3.E-02 3.E-02
Study Area Wide Cadmium 5.E-03 5.E-03
Study Area Wide Chromium 9.E-05
Study Area Wide Copper 1.E-01 1.E-01
Study Area Wide Lead --
Study Area Wide Manganese 3.E-01 3.E-01
Study Area Wide Mercury 8.E-02 8.E-02
Study Area Wide Nickel 5.E-03 5.E-03
Study Area Wide Selenium 2.E-02 2.E-02
Study Area Wide Silver 2.E-03 2.E-03
Study Area Wide Thallium 2.E-02 2.E-02 2.E-02
Study Area Wide Zinc 2.E-02 2.E-02
Study Area Wide Butyltins
Study Area Wide Butyltin ion 4.E-03 4.E-03
Study Area Wide Dibutyltin ion 3.E-01 3.E-01
Study Area Wide Tributyltin ion 2.E-03 2.E-03
Study Area Wide Polynuclear Aromatic Hydrocarbons
Study Area Wide 2-Methylnaphthalene 7.E-05 7.E-05
Study Area Wide Acenaphthene 2.E-05 2.E-05
Study Area Wide Acenaphthylene 5.E-06 5.E-06
Study Area Wide Anthracene 2.E-06
Study Area Wide Benzo(a)anthracene --
Study Area Wide Benzo(a)pyrene --
Study Area Wide Benzo(b)fluoranthene --
Study Area Wide Benzo(g,h,i)perylene 5.E-05 5.E-05
Study Area Wide Benzo(k)fluoranthene --
Study Area Wide Chrysene --
Study Area Wide Dibenzo(a,h)anthracene --
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

Study Area Wide Fluoranthene 8.E-04 8.E-04 8.E-04 8.E-04
Study Area Wide Fluorene 8.E-06 8.E-06
Study Area Wide Indeno(1,2,3-cd)pyrene --
Study Area Wide Naphthalene 4.E-05 4.E-05
Study Area Wide Phenanthrene 8.E-04 8.E-04
Study Area Wide Pyrene 7.E-04 7.E-04
Study Area Wide Total Carcinogenic PAHs --
Study Area Wide Phthalates 
Study Area Wide Butylbenzyl phthalate 9.E-05 9.E-05 9.E-05
Study Area Wide Semi-Volatile Organic Compounds
Study Area Wide Dibenzofuran 3.E-06 3.E-06
Study Area Wide Hexachlorobenzene 2.E-05 2.E-05
Study Area Wide Hexachlorobutadiene 5.E-07 5.E-07
Study Area Wide Phenols
Study Area Wide 4-Methylphenol 1.E-02 1.E-02 1.E-02
Study Area Wide Pentachlorophenol 1.E-03 1.E-03 1.E-03
Study Area Wide Phenol 9.E-05 9.E-05 9.E-05
Study Area Wide Polychlorinated Biphenyls
Study Area Wide Total Aroclors 7.E-01 7.E-01
Study Area Wide Total PCB Congeners --
Study Area Wide Total PCBs, Adjusted 6.E+00 6.E+00
Study Area Wide Dioxin/Furans
Study Area Wide Total Dioxin/Furan TEQ 2.E+00 2.E+00
Study Area Wide Total PCB TEQ 7.E-01 7.E-01
Study Area Wide Total TEQ 3.E+00 3.E+00
Study Area Wide Pesticides
Study Area Wide Aldrin 3.E-04 3.E-04
Study Area Wide alpha-Hexachlorocyclohexane 9.E-08 9.E-08
Study Area Wide Dieldrin 2.E-04 2.E-04
Study Area Wide Endrin 4.E-04 4.E-04
Study Area Wide Heptachlor epoxide 3.E-05 3.E-05
Study Area Wide Total DDD 1.E-03 1.E-03
Study Area Wide Total DDE 7.E-03 7.E-03
Study Area Wide Total DDT 3.E-03 3.E-03
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TABLE 5-180.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
95% UCL/ Maximum Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Endpoint-Specific Hazard Indices

Tissue Type Exposure Point

Study Area Wide Total Chlordane 7.E-04 7.E-04
Study Area Wide Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-02 3.E-02 9.E-03 1.E-01 4.E-01 4.E-02 3.E-02 6.E+00 7.E-05 3.E+00 9.E-05

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data when available. When congener data not available, PCB Aroclor data were used in sums.

Abbreviations:
-- = Not applicable.
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
HQ = Hazard Quotient.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
ND = Not Detected in given exposure area.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
RM = River mile.
TEQ = Toxic Equivalents.
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Body Without Shell RM 1, Station: CR01EA Metals
RM 1, Station: CR01EA Aluminum 1.E-02 1.E-02
RM 1, Station: CR01EA Antimony ND
RM 1, Station: CR01EA Arsenic, inorganic 3.E-02 3.E-02
RM 1, Station: CR01EA Cadmium 6.E-03 6.E-03
RM 1, Station: CR01EA Chromium 3.E-05
RM 1, Station: CR01EA Copper 1.E-01 1.E-01
RM 1, Station: CR01EA Lead --
RM 1, Station: CR01EA Manganese 5.E-02 5.E-02
RM 1, Station: CR01EA Mercury 5.E-02 5.E-02
RM 1, Station: CR01EA Nickel 3.E-03 3.E-03
RM 1, Station: CR01EA Selenium ND
RM 1, Station: CR01EA Silver ND
RM 1, Station: CR01EA Thallium 3.E-02 3.E-02 3.E-02
RM 1, Station: CR01EA Zinc 1.E-02 1.E-02
RM 1, Station: CR01EA Butyltins
RM 1, Station: CR01EA Butyltin ion 2.E-04 2.E-04
RM 1, Station: CR01EA Dibutyltin ion 8.E-04 8.E-04
RM 1, Station: CR01EA Tributyltin ion 1.E-03 1.E-03
RM 1, Station: CR01EA Polynuclear Aromatic Hydrocarbons
RM 1, Station: CR01EA 2-Methylnaphthalene 3.E-05 3.E-05
RM 1, Station: CR01EA Acenaphthene 4.E-06 4.E-06
RM 1, Station: CR01EA Acenaphthylene 6.E-07 6.E-07
RM 1, Station: CR01EA Anthracene 2.E-07
RM 1, Station: CR01EA Benzo(a)anthracene ND
RM 1, Station: CR01EA Benzo(a)pyrene --
RM 1, Station: CR01EA Benzo(b)fluoranthene ND
RM 1, Station: CR01EA Benzo(g,h,i)perylene ND
RM 1, Station: CR01EA Benzo(k)fluoranthene ND
RM 1, Station: CR01EA Chrysene ND
RM 1, Station: CR01EA Dibenzo(a,h)anthracene ND
RM 1, Station: CR01EA Fluoranthene ND
RM 1, Station: CR01EA Fluorene 4.E-06 4.E-06
RM 1, Station: CR01EA Indeno(1,2,3-cd)pyrene ND
RM 1, Station: CR01EA Naphthalene 8.E-06 8.E-06
RM 1, Station: CR01EA Phenanthrene ND
RM 1, Station: CR01EA Pyrene ND
RM 1, Station: CR01EA Total Carcinogenic PAHs --
RM 1, Station: CR01EA Phthalates 
RM 1, Station: CR01EA Butylbenzyl phthalate ND
RM 1, Station: CR01EA Semi-Volatile Organic Compounds
RM 1, Station: CR01EA Dibenzofuran 2.E-06 2.E-06
RM 1, Station: CR01EA Hexachlorobenzene 1.E-05 1.E-05
RM 1, Station: CR01EA Hexachlorobutadiene 5.E-07 5.E-07

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM 1, Station: CR01EA Phenols
RM 1, Station: CR01EA 4-Methylphenol ND
RM 1, Station: CR01EA Pentachlorophenol ND
RM 1, Station: CR01EA Phenol 4.E-05 4.E-05 4.E-05
RM 1, Station: CR01EA Polychlorinated Biphenyls
RM 1, Station: CR01EA Total Aroclors NA
RM 1, Station: CR01EA Total PCB Congeners --
RM 1, Station: CR01EA Total PCBs, Adjusted 8.E-02 8.E-02
RM 1, Station: CR01EA Dioxin/Furans
RM 1, Station: CR01EA Total Dioxin/Furan TEQ 6.E-02 6.E-02
RM 1, Station: CR01EA Total PCB TEQ 8.E-02 8.E-02
RM 1, Station: CR01EA Total TEQ 1.E-01 1.E-01
RM 1, Station: CR01EA Pesticides
RM 1, Station: CR01EA Aldrin ND
RM 1, Station: CR01EA alpha-Hexachlorocyclohexane ND
RM 1, Station: CR01EA Dieldrin ND
RM 1, Station: CR01EA Endrin ND
RM 1, Station: CR01EA Heptachlor epoxide 2.E-05 2.E-05
RM 1, Station: CR01EA Total DDD 9.E-05 9.E-05
RM 1, Station: CR01EA Total DDE 2.E-03 2.E-03
RM 1, Station: CR01EA Total DDT ND
RM 1, Station: CR01EA Total Chlordane 1.E-04 1.E-04
RM 1, Station: CR01EA Total Endosulfan ND

Exposure Point Totalb 4.E-02 3.E-02 6.E-03 1.E-01 1.E-01 3.E-03 3.E-02 8.E-02 3.E-05 1.E-01 4.E-05
Body Without Shell RM 1, Station: CR01W Metals

RM 1, Station: CR01W Aluminum 2.E-02 2.E-02
RM 1, Station: CR01W Antimony ND
RM 1, Station: CR01W Arsenic, inorganic 3.E-02 3.E-02
RM 1, Station: CR01W Cadmium 5.E-03 5.E-03
RM 1, Station: CR01W Chromium 7.E-05
RM 1, Station: CR01W Copper 9.E-02 9.E-02
RM 1, Station: CR01W Lead --
RM 1, Station: CR01W Manganese 6.E-02 6.E-02
RM 1, Station: CR01W Mercury 5.E-02 5.E-02
RM 1, Station: CR01W Nickel 4.E-03 4.E-03
RM 1, Station: CR01W Selenium ND
RM 1, Station: CR01W Silver ND
RM 1, Station: CR01W Thallium 2.E-02 2.E-02 2.E-02
RM 1, Station: CR01W Zinc 1.E-02 1.E-02
RM 1, Station: CR01W Butyltins
RM 1, Station: CR01W Butyltin ion ND
RM 1, Station: CR01W Dibutyltin ion ND
RM 1, Station: CR01W Tributyltin ion ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM 1, Station: CR01W Polynuclear Aromatic Hydrocarbons
RM 1, Station: CR01W 2-Methylnaphthalene ND
RM 1, Station: CR01W Acenaphthene ND
RM 1, Station: CR01W Acenaphthylene ND
RM 1, Station: CR01W Anthracene 8.E-08
RM 1, Station: CR01W Benzo(a)anthracene ND
RM 1, Station: CR01W Benzo(a)pyrene --
RM 1, Station: CR01W Benzo(b)fluoranthene ND
RM 1, Station: CR01W Benzo(g,h,i)perylene ND
RM 1, Station: CR01W Benzo(k)fluoranthene ND
RM 1, Station: CR01W Chrysene ND
RM 1, Station: CR01W Dibenzo(a,h)anthracene ND
RM 1, Station: CR01W Fluoranthene ND
RM 1, Station: CR01W Fluorene 1.E-06 1.E-06
RM 1, Station: CR01W Indeno(1,2,3-cd)pyrene ND
RM 1, Station: CR01W Naphthalene 8.E-06 8.E-06
RM 1, Station: CR01W Phenanthrene ND
RM 1, Station: CR01W Pyrene ND
RM 1, Station: CR01W Total Carcinogenic PAHs --
RM 1, Station: CR01W Phthalates 
RM 1, Station: CR01W Butylbenzyl phthalate ND
RM 1, Station: CR01W Semi-Volatile Organic Compounds
RM 1, Station: CR01W Dibenzofuran 1.E-06 1.E-06
RM 1, Station: CR01W Hexachlorobenzene 2.E-05 2.E-05
RM 1, Station: CR01W Hexachlorobutadiene ND
RM 1, Station: CR01W Phenols
RM 1, Station: CR01W 4-Methylphenol ND
RM 1, Station: CR01W Pentachlorophenol ND
RM 1, Station: CR01W Phenol 6.E-05 6.E-05 6.E-05
RM 1, Station: CR01W Polychlorinated Biphenyls
RM 1, Station: CR01W Total Aroclors NA
RM 1, Station: CR01W Total PCB Congeners --
RM 1, Station: CR01W Total PCBs, Adjusted 8.E-02 8.E-02
RM 1, Station: CR01W Dioxin/Furans
RM 1, Station: CR01W Total Dioxin/Furan TEQ 8.E-02 8.E-02
RM 1, Station: CR01W Total PCB TEQ 5.E-02 5.E-02
RM 1, Station: CR01W Total TEQ 1.E-01 1.E-01
RM 1, Station: CR01W Pesticides
RM 1, Station: CR01W Aldrin ND
RM 1, Station: CR01W alpha-Hexachlorocyclohexane ND
RM 1, Station: CR01W Dieldrin 7.E-05 7.E-05
RM 1, Station: CR01W Endrin ND
RM 1, Station: CR01W Heptachlor epoxide ND
RM 1, Station: CR01W Total DDD 9.E-05 9.E-05
RM 1, Station: CR01W Total DDE 1.E-03 1.E-03
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM 1, Station: CR01W Total DDT ND
RM 1, Station: CR01W Total Chlordane 1.E-04 1.E-04
RM 1, Station: CR01W Total Endosulfan 6.E-06 6.E-06 6.E-06 6.E-06

Exposure Point Total 3.E-02 3.E-02 5.E-03 9.E-02 1.E-01 4.E-03 2.E-02 8.E-02 1.E-01 6.E-05
Body Without Shell RM 2, Station: 02R001 Metals

RM 2, Station: 02R001 Aluminum 3.E-02 3.E-02
RM 2, Station: 02R001 Antimony 5.E-03 5.E-03
RM 2, Station: 02R001 Arsenic, inorganic 3.E-02 3.E-02
RM 2, Station: 02R001 Cadmium 7.E-03 7.E-03
RM 2, Station: 02R001 Chromium 2.E-04
RM 2, Station: 02R001 Copper 8.E-02 8.E-02
RM 2, Station: 02R001 Lead --
RM 2, Station: 02R001 Manganese 3.E-01 3.E-01
RM 2, Station: 02R001 Mercury 6.E-02 6.E-02
RM 2, Station: 02R001 Nickel 7.E-03 7.E-03
RM 2, Station: 02R001 Selenium ND
RM 2, Station: 02R001 Silver 1.E-03 1.E-03
RM 2, Station: 02R001 Thallium 3.E-02 3.E-02 3.E-02
RM 2, Station: 02R001 Zinc 1.E-02 1.E-02
RM 2, Station: 02R001 Butyltins
RM 2, Station: 02R001 Butyltin ion NA
RM 2, Station: 02R001 Dibutyltin ion NA
RM 2, Station: 02R001 Tributyltin ion NA
RM 2, Station: 02R001 Polynuclear Aromatic Hydrocarbons
RM 2, Station: 02R001 2-Methylnaphthalene ND
RM 2, Station: 02R001 Acenaphthene ND
RM 2, Station: 02R001 Acenaphthylene ND
RM 2, Station: 02R001 Anthracene ND
RM 2, Station: 02R001 Benzo(a)anthracene ND
RM 2, Station: 02R001 Benzo(a)pyrene ND
RM 2, Station: 02R001 Benzo(b)fluoranthene ND
RM 2, Station: 02R001 Benzo(g,h,i)perylene ND
RM 2, Station: 02R001 Benzo(k)fluoranthene ND
RM 2, Station: 02R001 Chrysene ND
RM 2, Station: 02R001 Dibenzo(a,h)anthracene ND
RM 2, Station: 02R001 Fluoranthene ND
RM 2, Station: 02R001 Fluorene ND
RM 2, Station: 02R001 Indeno(1,2,3-cd)pyrene ND
RM 2, Station: 02R001 Naphthalene ND
RM 2, Station: 02R001 Phenanthrene ND
RM 2, Station: 02R001 Pyrene ND
RM 2, Station: 02R001 Total Carcinogenic PAHs --
RM 2, Station: 02R001 Phthalates 
RM 2, Station: 02R001 Butylbenzyl phthalate ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM 2, Station: 02R001 Semi-Volatile Organic Compounds
RM 2, Station: 02R001 Dibenzofuran ND
RM 2, Station: 02R001 Hexachlorobenzene ND
RM 2, Station: 02R001 Hexachlorobutadiene ND
RM 2, Station: 02R001 Phenols
RM 2, Station: 02R001 4-Methylphenol ND
RM 2, Station: 02R001 Pentachlorophenol ND
RM 2, Station: 02R001 Phenol ND
RM 2, Station: 02R001 Polychlorinated Biphenyls
RM 2, Station: 02R001 Total Aroclors 3.E-01 3.E-01
RM 2, Station: 02R001 Total PCB Congeners --
RM 2, Station: 02R001 Total PCBs, Adjusted 6.E-01 6.E-01
RM 2, Station: 02R001 Dioxin/Furans
RM 2, Station: 02R001 Total Dioxin/Furan TEQ 1.E-01 1.E-01
RM 2, Station: 02R001 Total PCB TEQ 8.E-01 8.E-01
RM 2, Station: 02R001 Total TEQ 9.E-01 9.E-01
RM 2, Station: 02R001 Pesticides
RM 2, Station: 02R001 Aldrin ND
RM 2, Station: 02R001 alpha-Hexachlorocyclohexane ND
RM 2, Station: 02R001 Dieldrin ND
RM 2, Station: 02R001 Endrin ND
RM 2, Station: 02R001 Heptachlor epoxide ND
RM 2, Station: 02R001 Total DDD ND
RM 2, Station: 02R001 Total DDE 2.E-03 2.E-03
RM 2, Station: 02R001 Total DDT 4.E-03 4.E-03
RM 2, Station: 02R001 Total Chlordane 2.E-03 2.E-03
RM 2, Station: 02R001 Total Endosulfan ND

Exposure Point Total 5.E-02 3.E-02 7.E-03 8.E-02 4.E-01 7.E-03 4.E-02 6.E-01 9.E-01
Body Without Shell RM 2, Station: 02R015 Metals

RM 2, Station: 02R015 Aluminum 2.E-02 2.E-02
RM 2, Station: 02R015 Antimony 6.E-03 6.E-03
RM 2, Station: 02R015 Arsenic, inorganic 3.E-02 3.E-02
RM 2, Station: 02R015 Cadmium 4.E-03 4.E-03
RM 2, Station: 02R015 Chromium 1.E-04
RM 2, Station: 02R015 Copper 7.E-02 7.E-02
RM 2, Station: 02R015 Lead --
RM 2, Station: 02R015 Manganese 3.E-01 3.E-01
RM 2, Station: 02R015 Mercury 6.E-02 6.E-02
RM 2, Station: 02R015 Nickel 6.E-03 6.E-03
RM 2, Station: 02R015 Selenium ND
RM 2, Station: 02R015 Silver 1.E-03 1.E-03
RM 2, Station: 02R015 Thallium 3.E-02 3.E-02 3.E-02
RM 2, Station: 02R015 Zinc 1.E-02 1.E-02
RM 2, Station: 02R015 Butyltins
RM 2, Station: 02R015 Butyltin ion NA
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM 2, Station: 02R015 Dibutyltin ion NA
RM 2, Station: 02R015 Tributyltin ion NA
RM 2, Station: 02R015 Polynuclear Aromatic Hydrocarbons
RM 2, Station: 02R015 2-Methylnaphthalene ND
RM 2, Station: 02R015 Acenaphthene ND
RM 2, Station: 02R015 Acenaphthylene ND
RM 2, Station: 02R015 Anthracene ND
RM 2, Station: 02R015 Benzo(a)anthracene ND
RM 2, Station: 02R015 Benzo(a)pyrene ND
RM 2, Station: 02R015 Benzo(b)fluoranthene ND
RM 2, Station: 02R015 Benzo(g,h,i)perylene ND
RM 2, Station: 02R015 Benzo(k)fluoranthene ND
RM 2, Station: 02R015 Chrysene ND
RM 2, Station: 02R015 Dibenzo(a,h)anthracene ND
RM 2, Station: 02R015 Fluoranthene ND
RM 2, Station: 02R015 Fluorene ND
RM 2, Station: 02R015 Indeno(1,2,3-cd)pyrene ND
RM 2, Station: 02R015 Naphthalene ND
RM 2, Station: 02R015 Phenanthrene ND
RM 2, Station: 02R015 Pyrene ND
RM 2, Station: 02R015 Total Carcinogenic PAHs --
RM 2, Station: 02R015 Phthalates 
RM 2, Station: 02R015 Butylbenzyl phthalate ND
RM 2, Station: 02R015 Semi-Volatile Organic Compounds
RM 2, Station: 02R015 Dibenzofuran ND
RM 2, Station: 02R015 Hexachlorobenzene ND
RM 2, Station: 02R015 Hexachlorobutadiene ND
RM 2, Station: 02R015 Phenols
RM 2, Station: 02R015 4-Methylphenol ND
RM 2, Station: 02R015 Pentachlorophenol ND
RM 2, Station: 02R015 Phenol ND
RM 2, Station: 02R015 Polychlorinated Biphenyls
RM 2, Station: 02R015 Total Aroclors 4.E-01 4.E-01
RM 2, Station: 02R015 Total PCB Congeners NA
RM 2, Station: 02R015 Total PCBs, Adjusted NA
RM 2, Station: 02R015 Dioxin/Furans
RM 2, Station: 02R015 Total Dioxin/Furan TEQ NA
RM 2, Station: 02R015 Total PCB TEQ NA
RM 2, Station: 02R015 Total TEQ --
RM 2, Station: 02R015 Pesticides
RM 2, Station: 02R015 Aldrin ND
RM 2, Station: 02R015 alpha-Hexachlorocyclohexane ND
RM 2, Station: 02R015 Dieldrin ND
RM 2, Station: 02R015 Endrin 2.E-03 2.E-03
RM 2, Station: 02R015 Heptachlor epoxide ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM 2, Station: 02R015 Total DDD ND
RM 2, Station: 02R015 Total DDE 2.E-03 2.E-03
RM 2, Station: 02R015 Total DDT 5.E-03 5.E-03
RM 2, Station: 02R015 Total Chlordane 2.E-03 2.E-03
RM 2, Station: 02R015 Total Endosulfan ND

Exposure Point Total 5.E-02 4.E-02 4.E-03 7.E-02 4.E-01 6.E-03 4.E-02
Body Without Shell RM: 3, Station: 03R001 Metals

RM: 3, Station: 03R001 Aluminum 3.E-02 3.E-02
RM: 3, Station: 03R001 Antimony 5.E-03 5.E-03
RM: 3, Station: 03R001 Arsenic, inorganic 3.E-02 3.E-02
RM: 3, Station: 03R001 Cadmium 4.E-03 4.E-03
RM: 3, Station: 03R001 Chromium 7.E-05
RM: 3, Station: 03R001 Copper 8.E-02 8.E-02
RM: 3, Station: 03R001 Lead --
RM: 3, Station: 03R001 Manganese 3.E-01 3.E-01
RM: 3, Station: 03R001 Mercury 6.E-02 6.E-02
RM: 3, Station: 03R001 Nickel 4.E-03 4.E-03
RM: 3, Station: 03R001 Selenium ND
RM: 3, Station: 03R001 Silver 1.E-03 1.E-03
RM: 3, Station: 03R001 Thallium 2.E-02 2.E-02 2.E-02
RM: 3, Station: 03R001 Zinc 2.E-02 2.E-02
RM: 3, Station: 03R001 Butyltins
RM: 3, Station: 03R001 Butyltin ion NA
RM: 3, Station: 03R001 Dibutyltin ion NA
RM: 3, Station: 03R001 Tributyltin ion NA
RM: 3, Station: 03R001 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R001 2-Methylnaphthalene ND
RM: 3, Station: 03R001 Acenaphthene ND
RM: 3, Station: 03R001 Acenaphthylene ND
RM: 3, Station: 03R001 Anthracene ND
RM: 3, Station: 03R001 Benzo(a)anthracene ND
RM: 3, Station: 03R001 Benzo(a)pyrene ND
RM: 3, Station: 03R001 Benzo(b)fluoranthene ND
RM: 3, Station: 03R001 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R001 Benzo(k)fluoranthene ND
RM: 3, Station: 03R001 Chrysene ND
RM: 3, Station: 03R001 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R001 Fluoranthene ND
RM: 3, Station: 03R001 Fluorene ND
RM: 3, Station: 03R001 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R001 Naphthalene ND
RM: 3, Station: 03R001 Phenanthrene ND
RM: 3, Station: 03R001 Pyrene ND
RM: 3, Station: 03R001 Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R001 Phthalates 
RM: 3, Station: 03R001 Butylbenzyl phthalate ND
RM: 3, Station: 03R001 Semi-Volatile Organic Compounds
RM: 3, Station: 03R001 Dibenzofuran ND
RM: 3, Station: 03R001 Hexachlorobenzene ND
RM: 3, Station: 03R001 Hexachlorobutadiene ND
RM: 3, Station: 03R001 Phenols
RM: 3, Station: 03R001 4-Methylphenol ND
RM: 3, Station: 03R001 Pentachlorophenol ND
RM: 3, Station: 03R001 Phenol ND
RM: 3, Station: 03R001 Polychlorinated Biphenyls
RM: 3, Station: 03R001 Total Aroclors ND
RM: 3, Station: 03R001 Total PCB Congeners NA
RM: 3, Station: 03R001 Total PCBs, Adjusted NA
RM: 3, Station: 03R001 Dioxin/Furans
RM: 3, Station: 03R001 Total Dioxin/Furan TEQ NA
RM: 3, Station: 03R001 Total PCB TEQ NA
RM: 3, Station: 03R001 Total TEQ --
RM: 3, Station: 03R001 Pesticides
RM: 3, Station: 03R001 Aldrin ND
RM: 3, Station: 03R001 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R001 Dieldrin ND
RM: 3, Station: 03R001 Endrin ND
RM: 3, Station: 03R001 Heptachlor epoxide ND
RM: 3, Station: 03R001 Total DDD ND
RM: 3, Station: 03R001 Total DDE 3.E-03 3.E-03
RM: 3, Station: 03R001 Total DDT 1.E-03 1.E-03
RM: 3, Station: 03R001 Total Chlordane ND
RM: 3, Station: 03R001 Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 4.E-02 3.E-02 4.E-03 8.E-02 3.E-01 4.E-03 3.E-02
Body Without Shell RM: 3, Station: 03R002 Metals

RM: 3, Station: 03R002 Aluminum 2.E-02 2.E-02
RM: 3, Station: 03R002 Antimony 4.E-03 4.E-03
RM: 3, Station: 03R002 Arsenic, inorganic 4.E-02 4.E-02
RM: 3, Station: 03R002 Cadmium 5.E-03 5.E-03
RM: 3, Station: 03R002 Chromium 7.E-05
RM: 3, Station: 03R002 Copper 9.E-02 9.E-02
RM: 3, Station: 03R002 Lead --
RM: 3, Station: 03R002 Manganese 3.E-01 3.E-01
RM: 3, Station: 03R002 Mercury 7.E-02 7.E-02
RM: 3, Station: 03R002 Nickel 5.E-03 5.E-03
RM: 3, Station: 03R002 Selenium ND
RM: 3, Station: 03R002 Silver 2.E-03 2.E-03
RM: 3, Station: 03R002 Thallium 2.E-02 2.E-02 2.E-02
RM: 3, Station: 03R002 Zinc 2.E-02 2.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R002 Butyltins
RM: 3, Station: 03R002 Butyltin ion NA
RM: 3, Station: 03R002 Dibutyltin ion NA
RM: 3, Station: 03R002 Tributyltin ion NA
RM: 3, Station: 03R002 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R002 2-Methylnaphthalene ND
RM: 3, Station: 03R002 Acenaphthene ND
RM: 3, Station: 03R002 Acenaphthylene ND
RM: 3, Station: 03R002 Anthracene ND
RM: 3, Station: 03R002 Benzo(a)anthracene ND
RM: 3, Station: 03R002 Benzo(a)pyrene ND
RM: 3, Station: 03R002 Benzo(b)fluoranthene ND
RM: 3, Station: 03R002 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R002 Benzo(k)fluoranthene ND
RM: 3, Station: 03R002 Chrysene ND
RM: 3, Station: 03R002 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R002 Fluoranthene ND
RM: 3, Station: 03R002 Fluorene ND
RM: 3, Station: 03R002 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R002 Naphthalene ND
RM: 3, Station: 03R002 Phenanthrene ND
RM: 3, Station: 03R002 Pyrene ND
RM: 3, Station: 03R002 Total Carcinogenic PAHs --
RM: 3, Station: 03R002 Phthalates 
RM: 3, Station: 03R002 Butylbenzyl phthalate ND
RM: 3, Station: 03R002 Semi-Volatile Organic Compounds
RM: 3, Station: 03R002 Dibenzofuran ND
RM: 3, Station: 03R002 Hexachlorobenzene ND
RM: 3, Station: 03R002 Hexachlorobutadiene ND
RM: 3, Station: 03R002 Phenols
RM: 3, Station: 03R002 4-Methylphenol ND
RM: 3, Station: 03R002 Pentachlorophenol ND
RM: 3, Station: 03R002 Phenol ND
RM: 3, Station: 03R002 Polychlorinated Biphenyls
RM: 3, Station: 03R002 Total Aroclors ND
RM: 3, Station: 03R002 Total PCB Congeners NA
RM: 3, Station: 03R002 Total PCBs, Adjusted NA
RM: 3, Station: 03R002 Dioxin/Furans
RM: 3, Station: 03R002 Total Dioxin/Furan TEQ NA
RM: 3, Station: 03R002 Total PCB TEQ NA
RM: 3, Station: 03R002 Total TEQ --
RM: 3, Station: 03R002 Pesticides
RM: 3, Station: 03R002 Aldrin ND
RM: 3, Station: 03R002 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R002 Dieldrin ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R002 Endrin 1.E-03 1.E-03
RM: 3, Station: 03R002 Heptachlor epoxide ND
RM: 3, Station: 03R002 Total DDD ND
RM: 3, Station: 03R002 Total DDE 2.E-03 2.E-03
RM: 3, Station: 03R002 Total DDT 1.E-03 1.E-03
RM: 3, Station: 03R002 Total Chlordane ND
RM: 3, Station: 03R002 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-02 4.E-02 5.E-03 9.E-02 4.E-01 5.E-03 2.E-02
Body Without Shell RM: 3, Station: 03R003 Metals

RM: 3, Station: 03R003 Aluminum 4.E-02 4.E-02
RM: 3, Station: 03R003 Antimony 4.E-03 4.E-03
RM: 3, Station: 03R003 Arsenic, inorganic 3.E-02 3.E-02
RM: 3, Station: 03R003 Cadmium 7.E-03 7.E-03
RM: 3, Station: 03R003 Chromium 9.E-05
RM: 3, Station: 03R003 Copper 1.E-01 1.E-01
RM: 3, Station: 03R003 Lead --
RM: 3, Station: 03R003 Manganese 3.E-01 3.E-01
RM: 3, Station: 03R003 Mercury 7.E-02 7.E-02
RM: 3, Station: 03R003 Nickel 5.E-03 5.E-03
RM: 3, Station: 03R003 Selenium ND
RM: 3, Station: 03R003 Silver 2.E-03 2.E-03
RM: 3, Station: 03R003 Thallium 2.E-02 2.E-02 2.E-02
RM: 3, Station: 03R003 Zinc 2.E-02 2.E-02
RM: 3, Station: 03R003 Butyltins
RM: 3, Station: 03R003 Butyltin ion NA
RM: 3, Station: 03R003 Dibutyltin ion NA
RM: 3, Station: 03R003 Tributyltin ion NA
RM: 3, Station: 03R003 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R003 2-Methylnaphthalene ND
RM: 3, Station: 03R003 Acenaphthene ND
RM: 3, Station: 03R003 Acenaphthylene ND
RM: 3, Station: 03R003 Anthracene ND
RM: 3, Station: 03R003 Benzo(a)anthracene ND
RM: 3, Station: 03R003 Benzo(a)pyrene ND
RM: 3, Station: 03R003 Benzo(b)fluoranthene ND
RM: 3, Station: 03R003 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R003 Benzo(k)fluoranthene ND
RM: 3, Station: 03R003 Chrysene ND
RM: 3, Station: 03R003 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R003 Fluoranthene ND
RM: 3, Station: 03R003 Fluorene ND
RM: 3, Station: 03R003 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R003 Naphthalene ND
RM: 3, Station: 03R003 Phenanthrene ND
RM: 3, Station: 03R003 Pyrene ND
RM: 3, Station: 03R003 Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R003 Phthalates 
RM: 3, Station: 03R003 Butylbenzyl phthalate ND
RM: 3, Station: 03R003 Semi-Volatile Organic Compounds
RM: 3, Station: 03R003 Dibenzofuran ND
RM: 3, Station: 03R003 Hexachlorobenzene ND
RM: 3, Station: 03R003 Hexachlorobutadiene ND
RM: 3, Station: 03R003 Phenols
RM: 3, Station: 03R003 4-Methylphenol ND
RM: 3, Station: 03R003 Pentachlorophenol ND
RM: 3, Station: 03R003 Phenol ND
RM: 3, Station: 03R003 Polychlorinated Biphenyls
RM: 3, Station: 03R003 Total Aroclors ND
RM: 3, Station: 03R003 Total PCB Congeners --
RM: 3, Station: 03R003 Total PCBs, Adjusted 9.E-01 9.E-01
RM: 3, Station: 03R003 Dioxin/Furans
RM: 3, Station: 03R003 Total Dioxin/Furan TEQ 2.E-01 2.E-01
RM: 3, Station: 03R003 Total PCB TEQ 3.E-01 3.E-01
RM: 3, Station: 03R003 Total TEQ 5.E-01 5.E-01
RM: 3, Station: 03R003 Pesticides
RM: 3, Station: 03R003 Aldrin ND
RM: 3, Station: 03R003 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R003 Dieldrin ND
RM: 3, Station: 03R003 Endrin 9.E-04 9.E-04
RM: 3, Station: 03R003 Heptachlor epoxide ND
RM: 3, Station: 03R003 Total DDD ND
RM: 3, Station: 03R003 Total DDE 2.E-03 2.E-03
RM: 3, Station: 03R003 Total DDT 4.E-03 4.E-03
RM: 3, Station: 03R003 Total Chlordane ND
RM: 3, Station: 03R003 Total Endosulfan 5.E-05 5.E-05 5.E-05 5.E-05

Exposure Point Total 4.E-02 3.E-02 7.E-03 1.E-01 4.E-01 5.E-03 3.E-02 9.E-01 5.E-01
Body Without Shell RM: 3, Station: 03R004 Metals

RM: 3, Station: 03R004 Aluminum 3.E-02 3.E-02
RM: 3, Station: 03R004 Antimony 9.E-03 9.E-03
RM: 3, Station: 03R004 Arsenic, inorganic 3.E-02 3.E-02
RM: 3, Station: 03R004 Cadmium 5.E-03 5.E-03
RM: 3, Station: 03R004 Chromium 1.E-04
RM: 3, Station: 03R004 Copper 1.E-01 1.E-01
RM: 3, Station: 03R004 Lead --
RM: 3, Station: 03R004 Manganese 2.E-01 2.E-01
RM: 3, Station: 03R004 Mercury 6.E-02 6.E-02
RM: 3, Station: 03R004 Nickel 5.E-03 5.E-03
RM: 3, Station: 03R004 Selenium ND
RM: 3, Station: 03R004 Silver 2.E-03 2.E-03
RM: 3, Station: 03R004 Thallium 1.E-02 1.E-02 1.E-02
RM: 3, Station: 03R004 Zinc 2.E-02 2.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R004 Butyltins
RM: 3, Station: 03R004 Butyltin ion NA
RM: 3, Station: 03R004 Dibutyltin ion NA
RM: 3, Station: 03R004 Tributyltin ion NA
RM: 3, Station: 03R004 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R004 2-Methylnaphthalene ND
RM: 3, Station: 03R004 Acenaphthene ND
RM: 3, Station: 03R004 Acenaphthylene ND
RM: 3, Station: 03R004 Anthracene ND
RM: 3, Station: 03R004 Benzo(a)anthracene ND
RM: 3, Station: 03R004 Benzo(a)pyrene ND
RM: 3, Station: 03R004 Benzo(b)fluoranthene ND
RM: 3, Station: 03R004 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R004 Benzo(k)fluoranthene ND
RM: 3, Station: 03R004 Chrysene ND
RM: 3, Station: 03R004 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R004 Fluoranthene ND
RM: 3, Station: 03R004 Fluorene ND
RM: 3, Station: 03R004 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R004 Naphthalene ND
RM: 3, Station: 03R004 Phenanthrene ND
RM: 3, Station: 03R004 Pyrene ND
RM: 3, Station: 03R004 Total Carcinogenic PAHs --
RM: 3, Station: 03R004 Phthalates 
RM: 3, Station: 03R004 Butylbenzyl phthalate ND
RM: 3, Station: 03R004 Semi-Volatile Organic Compounds
RM: 3, Station: 03R004 Dibenzofuran ND
RM: 3, Station: 03R004 Hexachlorobenzene ND
RM: 3, Station: 03R004 Hexachlorobutadiene ND
RM: 3, Station: 03R004 Phenols
RM: 3, Station: 03R004 4-Methylphenol 1.E-02 1.E-02 1.E-02
RM: 3, Station: 03R004 Pentachlorophenol ND
RM: 3, Station: 03R004 Phenol 4.E-04 4.E-04 4.E-04
RM: 3, Station: 03R004 Polychlorinated Biphenyls
RM: 3, Station: 03R004 Total Aroclors ND
RM: 3, Station: 03R004 Total PCB Congeners --
RM: 3, Station: 03R004 Total PCBs, Adjusted 3.E-01 3.E-01
RM: 3, Station: 03R004 Dioxin/Furans
RM: 3, Station: 03R004 Total Dioxin/Furan TEQ 2.E-01 2.E-01
RM: 3, Station: 03R004 Total PCB TEQ 3.E-01 3.E-01
RM: 3, Station: 03R004 Total TEQ 4.E-01 4.E-01
RM: 3, Station: 03R004 Pesticides
RM: 3, Station: 03R004 Aldrin ND
RM: 3, Station: 03R004 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R004 Dieldrin ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R004 Endrin ND
RM: 3, Station: 03R004 Heptachlor epoxide ND
RM: 3, Station: 03R004 Total DDD ND
RM: 3, Station: 03R004 Total DDE 2.E-03 2.E-03
RM: 3, Station: 03R004 Total DDT 3.E-03 3.E-03
RM: 3, Station: 03R004 Total Chlordane ND
RM: 3, Station: 03R004 Total Endosulfan 1.E-04 1.E-04 1.E-04 1.E-04

Exposure Point Total 4.E-02 3.E-02 5.E-03 1.E-01 3.E-01 2.E-02 2.E-02 3.E-01 4.E-01 4.E-04
Body Without Shell RM: 3, Station: 03R005 Metals

RM: 3, Station: 03R005 Aluminum 2.E-02 2.E-02
RM: 3, Station: 03R005 Antimony 1.E-02 1.E-02
RM: 3, Station: 03R005 Arsenic, inorganic 3.E-02 3.E-02
RM: 3, Station: 03R005 Cadmium 8.E-03 8.E-03
RM: 3, Station: 03R005 Chromium 5.E-05
RM: 3, Station: 03R005 Copper 8.E-02 8.E-02
RM: 3, Station: 03R005 Lead --
RM: 3, Station: 03R005 Manganese 3.E-01 3.E-01
RM: 3, Station: 03R005 Mercury 6.E-02 6.E-02
RM: 3, Station: 03R005 Nickel 4.E-03 4.E-03
RM: 3, Station: 03R005 Selenium ND
RM: 3, Station: 03R005 Silver 8.E-04 8.E-04
RM: 3, Station: 03R005 Thallium 8.E-03 8.E-03 8.E-03
RM: 3, Station: 03R005 Zinc 1.E-02 1.E-02
RM: 3, Station: 03R005 Butyltins
RM: 3, Station: 03R005 Butyltin ion NA
RM: 3, Station: 03R005 Dibutyltin ion NA
RM: 3, Station: 03R005 Tributyltin ion NA
RM: 3, Station: 03R005 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R005 2-Methylnaphthalene ND
RM: 3, Station: 03R005 Acenaphthene ND
RM: 3, Station: 03R005 Acenaphthylene ND
RM: 3, Station: 03R005 Anthracene ND
RM: 3, Station: 03R005 Benzo(a)anthracene ND
RM: 3, Station: 03R005 Benzo(a)pyrene ND
RM: 3, Station: 03R005 Benzo(b)fluoranthene ND
RM: 3, Station: 03R005 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R005 Benzo(k)fluoranthene ND
RM: 3, Station: 03R005 Chrysene ND
RM: 3, Station: 03R005 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R005 Fluoranthene ND
RM: 3, Station: 03R005 Fluorene ND
RM: 3, Station: 03R005 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R005 Naphthalene ND
RM: 3, Station: 03R005 Phenanthrene ND
RM: 3, Station: 03R005 Pyrene ND
RM: 3, Station: 03R005 Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R005 Phthalates 
RM: 3, Station: 03R005 Butylbenzyl phthalate ND
RM: 3, Station: 03R005 Semi-Volatile Organic Compounds
RM: 3, Station: 03R005 Dibenzofuran ND
RM: 3, Station: 03R005 Hexachlorobenzene ND
RM: 3, Station: 03R005 Hexachlorobutadiene ND
RM: 3, Station: 03R005 Phenols
RM: 3, Station: 03R005 4-Methylphenol ND
RM: 3, Station: 03R005 Pentachlorophenol ND
RM: 3, Station: 03R005 Phenol ND
RM: 3, Station: 03R005 Polychlorinated Biphenyls
RM: 3, Station: 03R005 Total Aroclors 4.E+00 4.E+00
RM: 3, Station: 03R005 Total PCB Congeners --
RM: 3, Station: 03R005 Total PCBs, Adjusted 2.E+00 2.E+00
RM: 3, Station: 03R005 Dioxin/Furans
RM: 3, Station: 03R005 Total Dioxin/Furan TEQ 2.E-01 2.E-01
RM: 3, Station: 03R005 Total PCB TEQ 7.E-01 7.E-01
RM: 3, Station: 03R005 Total TEQ 8.E-01 8.E-01
RM: 3, Station: 03R005 Pesticides
RM: 3, Station: 03R005 Aldrin ND
RM: 3, Station: 03R005 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R005 Dieldrin ND
RM: 3, Station: 03R005 Endrin 2.E-03 2.E-03
RM: 3, Station: 03R005 Heptachlor epoxide ND
RM: 3, Station: 03R005 Total DDD ND
RM: 3, Station: 03R005 Total DDE 2.E-03 2.E-03
RM: 3, Station: 03R005 Total DDT ND
RM: 3, Station: 03R005 Total Chlordane 2.E-03 2.E-03
RM: 3, Station: 03R005 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 3.E-02 3.E-02 8.E-03 8.E-02 4.E-01 4.E-03 1.E-02 2.E+00 8.E-01
Body Without Shell RM: 3, Station: 03R032 Metals

RM: 3, Station: 03R032 Aluminum 2.E-02 2.E-02
RM: 3, Station: 03R032 Antimony 4.E-03 4.E-03
RM: 3, Station: 03R032 Arsenic, inorganic 4.E-02 4.E-02
RM: 3, Station: 03R032 Cadmium 3.E-03 3.E-03
RM: 3, Station: 03R032 Chromium 9.E-05
RM: 3, Station: 03R032 Copper 8.E-02 8.E-02
RM: 3, Station: 03R032 Lead --
RM: 3, Station: 03R032 Manganese 2.E-01 2.E-01
RM: 3, Station: 03R032 Mercury 7.E-02 7.E-02
RM: 3, Station: 03R032 Nickel 5.E-03 5.E-03
RM: 3, Station: 03R032 Selenium ND
RM: 3, Station: 03R032 Silver 2.E-03 2.E-03
RM: 3, Station: 03R032 Thallium 2.E-02 2.E-02 2.E-02
RM: 3, Station: 03R032 Zinc 1.E-02 1.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R032 Butyltins
RM: 3, Station: 03R032 Butyltin ion NA
RM: 3, Station: 03R032 Dibutyltin ion NA
RM: 3, Station: 03R032 Tributyltin ion NA
RM: 3, Station: 03R032 Polynuclear Aromatic Hydrocarbons
RM: 3, Station: 03R032 2-Methylnaphthalene ND
RM: 3, Station: 03R032 Acenaphthene ND
RM: 3, Station: 03R032 Acenaphthylene ND
RM: 3, Station: 03R032 Anthracene ND
RM: 3, Station: 03R032 Benzo(a)anthracene ND
RM: 3, Station: 03R032 Benzo(a)pyrene ND
RM: 3, Station: 03R032 Benzo(b)fluoranthene ND
RM: 3, Station: 03R032 Benzo(g,h,i)perylene ND
RM: 3, Station: 03R032 Benzo(k)fluoranthene ND
RM: 3, Station: 03R032 Chrysene ND
RM: 3, Station: 03R032 Dibenzo(a,h)anthracene ND
RM: 3, Station: 03R032 Fluoranthene ND
RM: 3, Station: 03R032 Fluorene ND
RM: 3, Station: 03R032 Indeno(1,2,3-cd)pyrene ND
RM: 3, Station: 03R032 Naphthalene ND
RM: 3, Station: 03R032 Phenanthrene ND
RM: 3, Station: 03R032 Pyrene ND
RM: 3, Station: 03R032 Total Carcinogenic PAHs --
RM: 3, Station: 03R032 Phthalates 
RM: 3, Station: 03R032 Butylbenzyl phthalate ND
RM: 3, Station: 03R032 Semi-Volatile Organic Compounds
RM: 3, Station: 03R032 Dibenzofuran ND
RM: 3, Station: 03R032 Hexachlorobenzene ND
RM: 3, Station: 03R032 Hexachlorobutadiene ND
RM: 3, Station: 03R032 Phenols
RM: 3, Station: 03R032 4-Methylphenol ND
RM: 3, Station: 03R032 Pentachlorophenol ND
RM: 3, Station: 03R032 Phenol ND
RM: 3, Station: 03R032 Polychlorinated Biphenyls
RM: 3, Station: 03R032 Total Aroclors ND
RM: 3, Station: 03R032 Total PCB Congeners NA
RM: 3, Station: 03R032 Total PCBs, Adjusted NA
RM: 3, Station: 03R032 Dioxin/Furans
RM: 3, Station: 03R032 Total Dioxin/Furan TEQ NA
RM: 3, Station: 03R032 Total PCB TEQ NA
RM: 3, Station: 03R032 Total TEQ --
RM: 3, Station: 03R032 Pesticides
RM: 3, Station: 03R032 Aldrin ND
RM: 3, Station: 03R032 alpha-Hexachlorocyclohexane ND
RM: 3, Station: 03R032 Dieldrin ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 3, Station: 03R032 Endrin ND
RM: 3, Station: 03R032 Heptachlor epoxide ND
RM: 3, Station: 03R032 Total DDD ND
RM: 3, Station: 03R032 Total DDE 2.E-03 2.E-03
RM: 3, Station: 03R032 Total DDT 2.E-03 2.E-03
RM: 3, Station: 03R032 Total Chlordane ND
RM: 3, Station: 03R032 Total Endosulfan ND

Exposure Point Total 3.E-02 4.E-02 3.E-03 8.E-02 3.E-01 5.E-03 2.E-02
Body Without Shell RM: 4, Station: 04R002 Metals

RM: 4, Station: 04R002 Aluminum 2.E-02 2.E-02
RM: 4, Station: 04R002 Antimony 6.E-03 6.E-03
RM: 4, Station: 04R002 Arsenic, inorganic 3.E-02 3.E-02
RM: 4, Station: 04R002 Cadmium 6.E-03 6.E-03
RM: 4, Station: 04R002 Chromium 3.E-05
RM: 4, Station: 04R002 Copper 1.E-01 1.E-01
RM: 4, Station: 04R002 Lead --
RM: 4, Station: 04R002 Manganese 2.E-01 2.E-01
RM: 4, Station: 04R002 Mercury 9.E-02 9.E-02
RM: 4, Station: 04R002 Nickel 4.E-03 4.E-03
RM: 4, Station: 04R002 Selenium ND
RM: 4, Station: 04R002 Silver 2.E-03 2.E-03
RM: 4, Station: 04R002 Thallium 1.E-02 1.E-02 1.E-02
RM: 4, Station: 04R002 Zinc 1.E-02 1.E-02
RM: 4, Station: 04R002 Butyltins
RM: 4, Station: 04R002 Butyltin ion NA
RM: 4, Station: 04R002 Dibutyltin ion NA
RM: 4, Station: 04R002 Tributyltin ion NA
RM: 4, Station: 04R002 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R002 2-Methylnaphthalene ND
RM: 4, Station: 04R002 Acenaphthene ND
RM: 4, Station: 04R002 Acenaphthylene ND
RM: 4, Station: 04R002 Anthracene ND
RM: 4, Station: 04R002 Benzo(a)anthracene ND
RM: 4, Station: 04R002 Benzo(a)pyrene ND
RM: 4, Station: 04R002 Benzo(b)fluoranthene ND
RM: 4, Station: 04R002 Benzo(g,h,i)perylene ND
RM: 4, Station: 04R002 Benzo(k)fluoranthene ND
RM: 4, Station: 04R002 Chrysene ND
RM: 4, Station: 04R002 Dibenzo(a,h)anthracene ND
RM: 4, Station: 04R002 Fluoranthene ND
RM: 4, Station: 04R002 Fluorene ND
RM: 4, Station: 04R002 Indeno(1,2,3-cd)pyrene ND
RM: 4, Station: 04R002 Naphthalene ND
RM: 4, Station: 04R002 Phenanthrene ND
RM: 4, Station: 04R002 Pyrene ND
RM: 4, Station: 04R002 Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 4, Station: 04R002 Phthalates 
RM: 4, Station: 04R002 Butylbenzyl phthalate ND
RM: 4, Station: 04R002 Semi-Volatile Organic Compounds
RM: 4, Station: 04R002 Dibenzofuran ND
RM: 4, Station: 04R002 Hexachlorobenzene ND
RM: 4, Station: 04R002 Hexachlorobutadiene ND
RM: 4, Station: 04R002 Phenols
RM: 4, Station: 04R002 4-Methylphenol ND
RM: 4, Station: 04R002 Pentachlorophenol ND
RM: 4, Station: 04R002 Phenol ND
RM: 4, Station: 04R002 Polychlorinated Biphenyls
RM: 4, Station: 04R002 Total Aroclors ND
RM: 4, Station: 04R002 Total PCB Congeners NA
RM: 4, Station: 04R002 Total PCBs, Adjusted NA
RM: 4, Station: 04R002 Dioxin/Furans
RM: 4, Station: 04R002 Total Dioxin/Furan TEQ NA
RM: 4, Station: 04R002 Total PCB TEQ NA
RM: 4, Station: 04R002 Total TEQ --
RM: 4, Station: 04R002 Pesticides
RM: 4, Station: 04R002 Aldrin ND
RM: 4, Station: 04R002 alpha-Hexachlorocyclohexane ND
RM: 4, Station: 04R002 Dieldrin ND
RM: 4, Station: 04R002 Endrin ND
RM: 4, Station: 04R002 Heptachlor epoxide ND
RM: 4, Station: 04R002 Total DDD ND
RM: 4, Station: 04R002 Total DDE 2.E-03 2.E-03
RM: 4, Station: 04R002 Total DDT 1.E-03 1.E-03
RM: 4, Station: 04R002 Total Chlordane ND
RM: 4, Station: 04R002 Total Endosulfan ND

Exposure Point Total 3.E-02 4.E-02 6.E-03 1.E-01 3.E-01 4.E-03 1.E-02
Body Without Shell RM: 4, Station: 04R003 Metals

RM: 4, Station: 04R003 Aluminum 2.E-02 2.E-02
RM: 4, Station: 04R003 Antimony 6.E-03 6.E-03
RM: 4, Station: 04R003 Arsenic, inorganic 3.E-02 3.E-02
RM: 4, Station: 04R003 Cadmium 6.E-03 6.E-03
RM: 4, Station: 04R003 Chromium 3.E-05
RM: 4, Station: 04R003 Copper 1.E-01 1.E-01
RM: 4, Station: 04R003 Lead --
RM: 4, Station: 04R003 Manganese 2.E-01 2.E-01
RM: 4, Station: 04R003 Mercury 6.E-02 6.E-02
RM: 4, Station: 04R003 Nickel ND
RM: 4, Station: 04R003 Selenium ND
RM: 4, Station: 04R003 Silver 2.E-03 2.E-03
RM: 4, Station: 04R003 Thallium 9.E-03 9.E-03 9.E-03
RM: 4, Station: 04R003 Zinc 1.E-02 1.E-02

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to change in whole or in part. Page 17 of 50



LWG
Lower Willamette Group

Portland Harbor RI/FS
 Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 4, Station: 04R003 Butyltins
RM: 4, Station: 04R003 Butyltin ion NA
RM: 4, Station: 04R003 Dibutyltin ion NA
RM: 4, Station: 04R003 Tributyltin ion NA
RM: 4, Station: 04R003 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R003 2-Methylnaphthalene ND
RM: 4, Station: 04R003 Acenaphthene ND
RM: 4, Station: 04R003 Acenaphthylene ND
RM: 4, Station: 04R003 Anthracene ND
RM: 4, Station: 04R003 Benzo(a)anthracene ND
RM: 4, Station: 04R003 Benzo(a)pyrene ND
RM: 4, Station: 04R003 Benzo(b)fluoranthene ND
RM: 4, Station: 04R003 Benzo(g,h,i)perylene ND
RM: 4, Station: 04R003 Benzo(k)fluoranthene ND
RM: 4, Station: 04R003 Chrysene ND
RM: 4, Station: 04R003 Dibenzo(a,h)anthracene ND
RM: 4, Station: 04R003 Fluoranthene 6.E-04 6.E-04 6.E-04 6.E-04
RM: 4, Station: 04R003 Fluorene ND
RM: 4, Station: 04R003 Indeno(1,2,3-cd)pyrene ND
RM: 4, Station: 04R003 Naphthalene ND
RM: 4, Station: 04R003 Phenanthrene ND
RM: 4, Station: 04R003 Pyrene ND
RM: 4, Station: 04R003 Total Carcinogenic PAHs --
RM: 4, Station: 04R003 Phthalates 
RM: 4, Station: 04R003 Butylbenzyl phthalate ND
RM: 4, Station: 04R003 Semi-Volatile Organic Compounds
RM: 4, Station: 04R003 Dibenzofuran ND
RM: 4, Station: 04R003 Hexachlorobenzene ND
RM: 4, Station: 04R003 Hexachlorobutadiene ND
RM: 4, Station: 04R003 Phenols
RM: 4, Station: 04R003 4-Methylphenol ND
RM: 4, Station: 04R003 Pentachlorophenol ND
RM: 4, Station: 04R003 Phenol ND
RM: 4, Station: 04R003 Polychlorinated Biphenyls
RM: 4, Station: 04R003 Total Aroclors ND
RM: 4, Station: 04R003 Total PCB Congeners NA
RM: 4, Station: 04R003 Total PCBs, Adjusted NA
RM: 4, Station: 04R003 Dioxin/Furans
RM: 4, Station: 04R003 Total Dioxin/Furan TEQ NA
RM: 4, Station: 04R003 Total PCB TEQ NA
RM: 4, Station: 04R003 Total TEQ --
RM: 4, Station: 04R003 Pesticides
RM: 4, Station: 04R003 Aldrin ND
RM: 4, Station: 04R003 alpha-Hexachlorocyclohexane ND
RM: 4, Station: 04R003 Dieldrin ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 4, Station: 04R003 Endrin ND
RM: 4, Station: 04R003 Heptachlor epoxide ND
RM: 4, Station: 04R003 Total DDD 9.E-04 9.E-04
RM: 4, Station: 04R003 Total DDE 4.E-03 4.E-03
RM: 4, Station: 04R003 Total DDT 6.E-03 6.E-03
RM: 4, Station: 04R003 Total Chlordane ND
RM: 4, Station: 04R003 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 3.E-02 3.E-02 7.E-03 1.E-01 3.E-01 7.E-05 2.E-02
Body Without Shell RM: 4, Station: 04R004 Metals

RM: 4, Station: 04R004 Aluminum 3.E-02 3.E-02
RM: 4, Station: 04R004 Antimony 5.E-03 5.E-03
RM: 4, Station: 04R004 Arsenic, inorganic 3.E-02 3.E-02
RM: 4, Station: 04R004 Cadmium 3.E-03 3.E-03
RM: 4, Station: 04R004 Chromium 5.E-05
RM: 4, Station: 04R004 Copper 8.E-02 8.E-02
RM: 4, Station: 04R004 Lead --
RM: 4, Station: 04R004 Manganese 3.E-01 3.E-01
RM: 4, Station: 04R004 Mercury 8.E-02 8.E-02
RM: 4, Station: 04R004 Nickel 4.E-03 4.E-03
RM: 4, Station: 04R004 Selenium ND
RM: 4, Station: 04R004 Silver 1.E-03 1.E-03
RM: 4, Station: 04R004 Thallium 1.E-02 1.E-02 1.E-02
RM: 4, Station: 04R004 Zinc 1.E-02 1.E-02
RM: 4, Station: 04R004 Butyltins
RM: 4, Station: 04R004 Butyltin ion NA
RM: 4, Station: 04R004 Dibutyltin ion NA
RM: 4, Station: 04R004 Tributyltin ion NA
RM: 4, Station: 04R004 Polynuclear Aromatic Hydrocarbons
RM: 4, Station: 04R004 2-Methylnaphthalene ND
RM: 4, Station: 04R004 Acenaphthene ND
RM: 4, Station: 04R004 Acenaphthylene ND
RM: 4, Station: 04R004 Anthracene ND
RM: 4, Station: 04R004 Benzo(a)anthracene ND
RM: 4, Station: 04R004 Benzo(a)pyrene ND
RM: 4, Station: 04R004 Benzo(b)fluoranthene ND
RM: 4, Station: 04R004 Benzo(g,h,i)perylene ND
RM: 4, Station: 04R004 Benzo(k)fluoranthene ND
RM: 4, Station: 04R004 Chrysene ND
RM: 4, Station: 04R004 Dibenzo(a,h)anthracene ND
RM: 4, Station: 04R004 Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
RM: 4, Station: 04R004 Fluorene ND
RM: 4, Station: 04R004 Indeno(1,2,3-cd)pyrene ND
RM: 4, Station: 04R004 Naphthalene ND
RM: 4, Station: 04R004 Phenanthrene ND
RM: 4, Station: 04R004 Pyrene 4.E-04 4.E-04
RM: 4, Station: 04R004 Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 4, Station: 04R004 Phthalates 
RM: 4, Station: 04R004 Butylbenzyl phthalate ND
RM: 4, Station: 04R004 Semi-Volatile Organic Compounds
RM: 4, Station: 04R004 Dibenzofuran ND
RM: 4, Station: 04R004 Hexachlorobenzene ND
RM: 4, Station: 04R004 Hexachlorobutadiene ND
RM: 4, Station: 04R004 Phenols
RM: 4, Station: 04R004 4-Methylphenol ND
RM: 4, Station: 04R004 Pentachlorophenol ND
RM: 4, Station: 04R004 Phenol ND
RM: 4, Station: 04R004 Polychlorinated Biphenyls
RM: 4, Station: 04R004 Total Aroclors ND
RM: 4, Station: 04R004 Total PCB Congeners NA
RM: 4, Station: 04R004 Total PCBs, Adjusted NA
RM: 4, Station: 04R004 Dioxin/Furans
RM: 4, Station: 04R004 Total Dioxin/Furan TEQ NA
RM: 4, Station: 04R004 Total PCB TEQ NA
RM: 4, Station: 04R004 Total TEQ --
RM: 4, Station: 04R004 Pesticides
RM: 4, Station: 04R004 Aldrin ND
RM: 4, Station: 04R004 alpha-Hexachlorocyclohexane ND
RM: 4, Station: 04R004 Dieldrin ND
RM: 4, Station: 04R004 Endrin ND
RM: 4, Station: 04R004 Heptachlor epoxide ND
RM: 4, Station: 04R004 Total DDD ND
RM: 4, Station: 04R004 Total DDE 3.E-03 3.E-03
RM: 4, Station: 04R004 Total DDT 8.E-04 8.E-04
RM: 4, Station: 04R004 Total Chlordane 1.E-03 1.E-03
RM: 4, Station: 04R004 Total Endosulfan ND

Exposure Point Total 3.E-02 3.E-02 4.E-03 8.E-02 4.E-01 4.E-03 2.E-02
Body Without Shell RM: 5, Station: 05R001 Metals

RM: 5, Station: 05R001 Aluminum 2.E-02 2.E-02
RM: 5, Station: 05R001 Antimony 4.E-03 4.E-03
RM: 5, Station: 05R001 Arsenic, inorganic 3.E-02 3.E-02
RM: 5, Station: 05R001 Cadmium 2.E-03 2.E-03
RM: 5, Station: 05R001 Chromium 7.E-05
RM: 5, Station: 05R001 Copper 8.E-02 8.E-02
RM: 5, Station: 05R001 Lead --
RM: 5, Station: 05R001 Manganese 2.E-01 2.E-01
RM: 5, Station: 05R001 Mercury 8.E-02 8.E-02
RM: 5, Station: 05R001 Nickel 4.E-03 4.E-03
RM: 5, Station: 05R001 Selenium ND
RM: 5, Station: 05R001 Silver 1.E-03 1.E-03
RM: 5, Station: 05R001 Thallium 1.E-02 1.E-02 1.E-02
RM: 5, Station: 05R001 Zinc 1.E-02 1.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 5, Station: 05R001 Butyltins
RM: 5, Station: 05R001 Butyltin ion NA
RM: 5, Station: 05R001 Dibutyltin ion NA
RM: 5, Station: 05R001 Tributyltin ion NA
RM: 5, Station: 05R001 Polynuclear Aromatic Hydrocarbons
RM: 5, Station: 05R001 2-Methylnaphthalene ND
RM: 5, Station: 05R001 Acenaphthene ND
RM: 5, Station: 05R001 Acenaphthylene ND
RM: 5, Station: 05R001 Anthracene ND
RM: 5, Station: 05R001 Benzo(a)anthracene ND
RM: 5, Station: 05R001 Benzo(a)pyrene ND
RM: 5, Station: 05R001 Benzo(b)fluoranthene ND
RM: 5, Station: 05R001 Benzo(g,h,i)perylene ND
RM: 5, Station: 05R001 Benzo(k)fluoranthene ND
RM: 5, Station: 05R001 Chrysene ND
RM: 5, Station: 05R001 Dibenzo(a,h)anthracene ND
RM: 5, Station: 05R001 Fluoranthene ND
RM: 5, Station: 05R001 Fluorene ND
RM: 5, Station: 05R001 Indeno(1,2,3-cd)pyrene ND
RM: 5, Station: 05R001 Naphthalene ND
RM: 5, Station: 05R001 Phenanthrene ND
RM: 5, Station: 05R001 Pyrene ND
RM: 5, Station: 05R001 Total Carcinogenic PAHs --
RM: 5, Station: 05R001 Phthalates 
RM: 5, Station: 05R001 Butylbenzyl phthalate ND
RM: 5, Station: 05R001 Semi-Volatile Organic Compounds
RM: 5, Station: 05R001 Dibenzofuran ND
RM: 5, Station: 05R001 Hexachlorobenzene ND
RM: 5, Station: 05R001 Hexachlorobutadiene ND
RM: 5, Station: 05R001 Phenols
RM: 5, Station: 05R001 4-Methylphenol ND
RM: 5, Station: 05R001 Pentachlorophenol ND
RM: 5, Station: 05R001 Phenol ND
RM: 5, Station: 05R001 Polychlorinated Biphenyls
RM: 5, Station: 05R001 Total Aroclors ND
RM: 5, Station: 05R001 Total PCB Congeners NA
RM: 5, Station: 05R001 Total PCBs, Adjusted NA
RM: 5, Station: 05R001 Dioxin/Furans
RM: 5, Station: 05R001 Total Dioxin/Furan TEQ NA
RM: 5, Station: 05R001 Total PCB TEQ NA
RM: 5, Station: 05R001 Total TEQ --
RM: 5, Station: 05R001 Pesticides
RM: 5, Station: 05R001 Aldrin ND
RM: 5, Station: 05R001 alpha-Hexachlorocyclohexane ND
RM: 5, Station: 05R001 Dieldrin ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 5, Station: 05R001 Endrin ND
RM: 5, Station: 05R001 Heptachlor epoxide ND
RM: 5, Station: 05R001 Total DDD ND
RM: 5, Station: 05R001 Total DDE 3.E-03 3.E-03
RM: 5, Station: 05R001 Total DDT 1.E-03 1.E-03
RM: 5, Station: 05R001 Total Chlordane 2.E-03 2.E-03
RM: 5, Station: 05R001 Total Endosulfan 7.E-05 7.E-05 7.E-05 7.E-05

Exposure Point Total 3.E-02 3.E-02 2.E-03 8.E-02 3.E-01 4.E-03 2.E-02
Body Without Shell RM: 5, Station: 05R003 Metals

RM: 5, Station: 05R003 Aluminum 2.E-02 2.E-02
RM: 5, Station: 05R003 Antimony 1.E-02 1.E-02
RM: 5, Station: 05R003 Arsenic, inorganic 3.E-02 3.E-02
RM: 5, Station: 05R003 Cadmium 9.E-03 9.E-03
RM: 5, Station: 05R003 Chromium 2.E-04
RM: 5, Station: 05R003 Copper 1.E-01 1.E-01
RM: 5, Station: 05R003 Lead --
RM: 5, Station: 05R003 Manganese 2.E-01 2.E-01
RM: 5, Station: 05R003 Mercury 1.E-01 1.E-01
RM: 5, Station: 05R003 Nickel 8.E-03 8.E-03
RM: 5, Station: 05R003 Selenium ND
RM: 5, Station: 05R003 Silver 1.E-03 1.E-03
RM: 5, Station: 05R003 Thallium 1.E-02 1.E-02 1.E-02
RM: 5, Station: 05R003 Zinc 2.E-02 2.E-02
RM: 5, Station: 05R003 Butyltins
RM: 5, Station: 05R003 Butyltin ion NA
RM: 5, Station: 05R003 Dibutyltin ion NA
RM: 5, Station: 05R003 Tributyltin ion NA
RM: 5, Station: 05R003 Polynuclear Aromatic Hydrocarbons
RM: 5, Station: 05R003 2-Methylnaphthalene ND
RM: 5, Station: 05R003 Acenaphthene ND
RM: 5, Station: 05R003 Acenaphthylene ND
RM: 5, Station: 05R003 Anthracene ND
RM: 5, Station: 05R003 Benzo(a)anthracene ND
RM: 5, Station: 05R003 Benzo(a)pyrene ND
RM: 5, Station: 05R003 Benzo(b)fluoranthene ND
RM: 5, Station: 05R003 Benzo(g,h,i)perylene ND
RM: 5, Station: 05R003 Benzo(k)fluoranthene ND
RM: 5, Station: 05R003 Chrysene ND
RM: 5, Station: 05R003 Dibenzo(a,h)anthracene ND
RM: 5, Station: 05R003 Fluoranthene ND
RM: 5, Station: 05R003 Fluorene ND
RM: 5, Station: 05R003 Indeno(1,2,3-cd)pyrene ND
RM: 5, Station: 05R003 Naphthalene ND
RM: 5, Station: 05R003 Phenanthrene ND
RM: 5, Station: 05R003 Pyrene ND
RM: 5, Station: 05R003 Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 5, Station: 05R003 Phthalates 
RM: 5, Station: 05R003 Butylbenzyl phthalate ND
RM: 5, Station: 05R003 Semi-Volatile Organic Compounds
RM: 5, Station: 05R003 Dibenzofuran ND
RM: 5, Station: 05R003 Hexachlorobenzene ND
RM: 5, Station: 05R003 Hexachlorobutadiene ND
RM: 5, Station: 05R003 Phenols
RM: 5, Station: 05R003 4-Methylphenol ND
RM: 5, Station: 05R003 Pentachlorophenol ND
RM: 5, Station: 05R003 Phenol ND
RM: 5, Station: 05R003 Polychlorinated Biphenyls
RM: 5, Station: 05R003 Total Aroclors 3.E-01 3.E-01
RM: 5, Station: 05R003 Total PCB Congeners NA
RM: 5, Station: 05R003 Total PCBs, Adjusted NA
RM: 5, Station: 05R003 Dioxin/Furans
RM: 5, Station: 05R003 Total Dioxin/Furan TEQ NA
RM: 5, Station: 05R003 Total PCB TEQ NA
RM: 5, Station: 05R003 Total TEQ --
RM: 5, Station: 05R003 Pesticides
RM: 5, Station: 05R003 Aldrin ND
RM: 5, Station: 05R003 alpha-Hexachlorocyclohexane ND
RM: 5, Station: 05R003 Dieldrin ND
RM: 5, Station: 05R003 Endrin 1.E-03 1.E-03
RM: 5, Station: 05R003 Heptachlor epoxide ND
RM: 5, Station: 05R003 Total DDD ND
RM: 5, Station: 05R003 Total DDE 4.E-03 4.E-03
RM: 5, Station: 05R003 Total DDT ND
RM: 5, Station: 05R003 Total Chlordane ND
RM: 5, Station: 05R003 Total Endosulfan 6.E-05 6.E-05 6.E-05 6.E-05

Exposure Point Total 4.E-02 3.E-02 9.E-03 1.E-01 3.E-01 8.E-03 2.E-02
Body Without Shell RM: 5, Station: CR05W Metals

RM: 5, Station: CR05W Aluminum 2.E-02 2.E-02
RM: 5, Station: CR05W Antimony ND
RM: 5, Station: CR05W Arsenic, inorganic 3.E-02 3.E-02
RM: 5, Station: CR05W Cadmium 5.E-03 5.E-03
RM: 5, Station: CR05W Chromium 3.E-05
RM: 5, Station: CR05W Copper 1.E-01 1.E-01
RM: 5, Station: CR05W Lead --
RM: 5, Station: CR05W Manganese 2.E-01 2.E-01
RM: 5, Station: CR05W Mercury 9.E-02 9.E-02
RM: 5, Station: CR05W Nickel 4.E-03 4.E-03
RM: 5, Station: CR05W Selenium 1.E-02 1.E-02
RM: 5, Station: CR05W Silver ND
RM: 5, Station: CR05W Thallium ND
RM: 5, Station: CR05W Zinc 2.E-02 2.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 5, Station: CR05W Butyltins
RM: 5, Station: CR05W Butyltin ion 3.E-04 3.E-04
RM: 5, Station: CR05W Dibutyltin ion 3.E-04 3.E-04
RM: 5, Station: CR05W Tributyltin ion 6.E-04 6.E-04
RM: 5, Station: CR05W Polynuclear Aromatic Hydrocarbons
RM: 5, Station: CR05W 2-Methylnaphthalene ND
RM: 5, Station: CR05W Acenaphthene 1.E-06 1.E-06
RM: 5, Station: CR05W Acenaphthylene ND
RM: 5, Station: CR05W Anthracene 2.E-07
RM: 5, Station: CR05W Benzo(a)anthracene ND
RM: 5, Station: CR05W Benzo(a)pyrene --
RM: 5, Station: CR05W Benzo(b)fluoranthene ND
RM: 5, Station: CR05W Benzo(g,h,i)perylene ND
RM: 5, Station: CR05W Benzo(k)fluoranthene ND
RM: 5, Station: CR05W Chrysene ND
RM: 5, Station: CR05W Dibenzo(a,h)anthracene ND
RM: 5, Station: CR05W Fluoranthene ND
RM: 5, Station: CR05W Fluorene 1.E-06 1.E-06
RM: 5, Station: CR05W Indeno(1,2,3-cd)pyrene ND
RM: 5, Station: CR05W Naphthalene 8.E-06 8.E-06
RM: 5, Station: CR05W Phenanthrene ND
RM: 5, Station: CR05W Pyrene ND
RM: 5, Station: CR05W Total Carcinogenic PAHs --
RM: 5, Station: CR05W Phthalates 
RM: 5, Station: CR05W Butylbenzyl phthalate 2.E-05 2.E-05 2.E-05
RM: 5, Station: CR05W Semi-Volatile Organic Compounds
RM: 5, Station: CR05W Dibenzofuran 8.E-07 8.E-07
RM: 5, Station: CR05W Hexachlorobenzene 1.E-05 1.E-05
RM: 5, Station: CR05W Hexachlorobutadiene ND
RM: 5, Station: CR05W Phenols
RM: 5, Station: CR05W 4-Methylphenol ND
RM: 5, Station: CR05W Pentachlorophenol ND
RM: 5, Station: CR05W Phenol 4.E-05 4.E-05 4.E-05
RM: 5, Station: CR05W Polychlorinated Biphenyls
RM: 5, Station: CR05W Total Aroclors NA
RM: 5, Station: CR05W Total PCB Congeners --
RM: 5, Station: CR05W Total PCBs, Adjusted 1.E-01 1.E-01
RM: 5, Station: CR05W Dioxin/Furans
RM: 5, Station: CR05W Total Dioxin/Furan TEQ 5.E-02 5.E-02
RM: 5, Station: CR05W Total PCB TEQ 8.E-02 8.E-02
RM: 5, Station: CR05W Total TEQ 1.E-01 1.E-01
RM: 5, Station: CR05W Pesticides
RM: 5, Station: CR05W Aldrin ND
RM: 5, Station: CR05W alpha-Hexachlorocyclohexane ND
RM: 5, Station: CR05W Dieldrin 7.E-05 7.E-05
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 5, Station: CR05W Endrin ND
RM: 5, Station: CR05W Heptachlor epoxide ND
RM: 5, Station: CR05W Total DDD 1.E-04 1.E-04
RM: 5, Station: CR05W Total DDE 8.E-04 8.E-04
RM: 5, Station: CR05W Total DDT ND
RM: 5, Station: CR05W Total Chlordane 1.E-04 1.E-04
RM: 5, Station: CR05W Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-02 5.E-03 1.E-01 3.E-01 1.E-02 1.E-03 1.E-01 1.E-01 4.E-05
Body Without Shell RM: 6, Station: 06R001 Metals

RM: 6, Station: 06R001 Aluminum 3.E-02 3.E-02
RM: 6, Station: 06R001 Antimony ND
RM: 6, Station: 06R001 Arsenic, inorganic 3.E-02 3.E-02
RM: 6, Station: 06R001 Cadmium 3.E-03 3.E-03
RM: 6, Station: 06R001 Chromium 2.E-04
RM: 6, Station: 06R001 Copper 1.E-01 1.E-01
RM: 6, Station: 06R001 Lead --
RM: 6, Station: 06R001 Manganese 2.E-01 2.E-01
RM: 6, Station: 06R001 Mercury 1.E-01 1.E-01
RM: 6, Station: 06R001 Nickel 7.E-03 7.E-03
RM: 6, Station: 06R001 Selenium ND
RM: 6, Station: 06R001 Silver 2.E-03 2.E-03
RM: 6, Station: 06R001 Thallium 8.E-03 8.E-03 8.E-03
RM: 6, Station: 06R001 Zinc 1.E-02 1.E-02
RM: 6, Station: 06R001 Butyltins
RM: 6, Station: 06R001 Butyltin ion NA
RM: 6, Station: 06R001 Dibutyltin ion NA
RM: 6, Station: 06R001 Tributyltin ion NA
RM: 6, Station: 06R001 Polynuclear Aromatic Hydrocarbons
RM: 6, Station: 06R001 2-Methylnaphthalene ND
RM: 6, Station: 06R001 Acenaphthene ND
RM: 6, Station: 06R001 Acenaphthylene ND
RM: 6, Station: 06R001 Anthracene ND
RM: 6, Station: 06R001 Benzo(a)anthracene ND
RM: 6, Station: 06R001 Benzo(a)pyrene ND
RM: 6, Station: 06R001 Benzo(b)fluoranthene ND
RM: 6, Station: 06R001 Benzo(g,h,i)perylene ND
RM: 6, Station: 06R001 Benzo(k)fluoranthene ND
RM: 6, Station: 06R001 Chrysene ND
RM: 6, Station: 06R001 Dibenzo(a,h)anthracene ND
RM: 6, Station: 06R001 Fluoranthene ND
RM: 6, Station: 06R001 Fluorene ND
RM: 6, Station: 06R001 Indeno(1,2,3-cd)pyrene ND
RM: 6, Station: 06R001 Naphthalene ND
RM: 6, Station: 06R001 Phenanthrene ND
RM: 6, Station: 06R001 Pyrene ND
RM: 6, Station: 06R001 Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 6, Station: 06R001 Phthalates 
RM: 6, Station: 06R001 Butylbenzyl phthalate ND
RM: 6, Station: 06R001 Semi-Volatile Organic Compounds
RM: 6, Station: 06R001 Dibenzofuran ND
RM: 6, Station: 06R001 Hexachlorobenzene ND
RM: 6, Station: 06R001 Hexachlorobutadiene ND
RM: 6, Station: 06R001 Phenols
RM: 6, Station: 06R001 4-Methylphenol ND
RM: 6, Station: 06R001 Pentachlorophenol ND
RM: 6, Station: 06R001 Phenol ND
RM: 6, Station: 06R001 Polychlorinated Biphenyls
RM: 6, Station: 06R001 Total Aroclors ND
RM: 6, Station: 06R001 Total PCB Congeners NA
RM: 6, Station: 06R001 Total PCBs, Adjusted NA
RM: 6, Station: 06R001 Dioxin/Furans
RM: 6, Station: 06R001 Total Dioxin/Furan TEQ NA
RM: 6, Station: 06R001 Total PCB TEQ NA
RM: 6, Station: 06R001 Total TEQ --
RM: 6, Station: 06R001 Pesticides
RM: 6, Station: 06R001 Aldrin ND
RM: 6, Station: 06R001 alpha-Hexachlorocyclohexane ND
RM: 6, Station: 06R001 Dieldrin ND
RM: 6, Station: 06R001 Endrin ND
RM: 6, Station: 06R001 Heptachlor epoxide ND
RM: 6, Station: 06R001 Total DDD ND
RM: 6, Station: 06R001 Total DDE 3.E-03 3.E-03
RM: 6, Station: 06R001 Total DDT 9.E-04 9.E-04
RM: 6, Station: 06R001 Total Chlordane ND
RM: 6, Station: 06R001 Total Endosulfan 9.E-05 9.E-05 9.E-05 9.E-05

Exposure Point Total 2.E-02 3.E-02 3.E-03 1.E-01 3.E-01 7.E-03 1.E-02
Body Without Shell RM: 6, Station: 06R004 Metals

RM: 6, Station: 06R004 Aluminum 4.E-02 4.E-02
RM: 6, Station: 06R004 Antimony 4.E-03 4.E-03
RM: 6, Station: 06R004 Arsenic, inorganic 3.E-02 3.E-02
RM: 6, Station: 06R004 Cadmium 5.E-03 5.E-03
RM: 6, Station: 06R004 Chromium 1.E-04
RM: 6, Station: 06R004 Copper 1.E-01 1.E-01
RM: 6, Station: 06R004 Lead --
RM: 6, Station: 06R004 Manganese 4.E-01 4.E-01
RM: 6, Station: 06R004 Mercury 8.E-02 8.E-02
RM: 6, Station: 06R004 Nickel 6.E-03 6.E-03
RM: 6, Station: 06R004 Selenium ND
RM: 6, Station: 06R004 Silver 2.E-03 2.E-03
RM: 6, Station: 06R004 Thallium 1.E-02 1.E-02 1.E-02
RM: 6, Station: 06R004 Zinc 2.E-02 2.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 6, Station: 06R004 Butyltins
RM: 6, Station: 06R004 Butyltin ion NA
RM: 6, Station: 06R004 Dibutyltin ion NA
RM: 6, Station: 06R004 Tributyltin ion NA
RM: 6, Station: 06R004 Polynuclear Aromatic Hydrocarbons
RM: 6, Station: 06R004 2-Methylnaphthalene ND
RM: 6, Station: 06R004 Acenaphthene ND
RM: 6, Station: 06R004 Acenaphthylene ND
RM: 6, Station: 06R004 Anthracene ND
RM: 6, Station: 06R004 Benzo(a)anthracene --
RM: 6, Station: 06R004 Benzo(a)pyrene ND
RM: 6, Station: 06R004 Benzo(b)fluoranthene ND
RM: 6, Station: 06R004 Benzo(g,h,i)perylene ND
RM: 6, Station: 06R004 Benzo(k)fluoranthene ND
RM: 6, Station: 06R004 Chrysene --
RM: 6, Station: 06R004 Dibenzo(a,h)anthracene ND
RM: 6, Station: 06R004 Fluoranthene 5.E-04 5.E-04 5.E-04 5.E-04
RM: 6, Station: 06R004 Fluorene ND
RM: 6, Station: 06R004 Indeno(1,2,3-cd)pyrene ND
RM: 6, Station: 06R004 Naphthalene ND
RM: 6, Station: 06R004 Phenanthrene 5.E-04 5.E-04
RM: 6, Station: 06R004 Pyrene 5.E-04 5.E-04
RM: 6, Station: 06R004 Total Carcinogenic PAHs --
RM: 6, Station: 06R004 Phthalates 
RM: 6, Station: 06R004 Butylbenzyl phthalate ND
RM: 6, Station: 06R004 Semi-Volatile Organic Compounds
RM: 6, Station: 06R004 Dibenzofuran ND
RM: 6, Station: 06R004 Hexachlorobenzene ND
RM: 6, Station: 06R004 Hexachlorobutadiene ND
RM: 6, Station: 06R004 Phenols
RM: 6, Station: 06R004 4-Methylphenol ND
RM: 6, Station: 06R004 Pentachlorophenol ND
RM: 6, Station: 06R004 Phenol ND
RM: 6, Station: 06R004 Polychlorinated Biphenyls
RM: 6, Station: 06R004 Total Aroclors ND
RM: 6, Station: 06R004 Total PCB Congeners --
RM: 6, Station: 06R004 Total PCBs, Adjusted 2.E-01 2.E-01
RM: 6, Station: 06R004 Dioxin/Furans
RM: 6, Station: 06R004 Total Dioxin/Furan TEQ 3.E-01 3.E-01
RM: 6, Station: 06R004 Total PCB TEQ 8.E-02 8.E-02
RM: 6, Station: 06R004 Total TEQ 4.E-01 4.E-01
RM: 6, Station: 06R004 Pesticides
RM: 6, Station: 06R004 Aldrin ND
RM: 6, Station: 06R004 alpha-Hexachlorocyclohexane ND
RM: 6, Station: 06R004 Dieldrin ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 6, Station: 06R004 Endrin ND
RM: 6, Station: 06R004 Heptachlor epoxide ND
RM: 6, Station: 06R004 Total DDD 3.E-03 3.E-03
RM: 6, Station: 06R004 Total DDE 3.E-03 3.E-03
RM: 6, Station: 06R004 Total DDT 1.E-03 1.E-03
RM: 6, Station: 06R004 Total Chlordane ND
RM: 6, Station: 06R004 Total Endosulfan ND

Exposure Point Total 3.E-02 3.E-02 6.E-03 1.E-01 5.E-01 6.E-03 2.E-02 2.E-01 4.E-01
Body Without Shell RM: 6, Station: CR06W Metals

RM: 6, Station: CR06W Aluminum 4.E-02 4.E-02
RM: 6, Station: CR06W Antimony ND
RM: 6, Station: CR06W Arsenic, inorganic 3.E-02 3.E-02
RM: 6, Station: CR06W Cadmium 2.E-03 2.E-03
RM: 6, Station: CR06W Chromium 7.E-05
RM: 6, Station: CR06W Copper 1.E-01 1.E-01
RM: 6, Station: CR06W Lead --
RM: 6, Station: CR06W Manganese 3.E-01 3.E-01
RM: 6, Station: CR06W Mercury 1.E-01 1.E-01
RM: 6, Station: CR06W Nickel 6.E-03 6.E-03
RM: 6, Station: CR06W Selenium ND
RM: 6, Station: CR06W Silver ND
RM: 6, Station: CR06W Thallium ND
RM: 6, Station: CR06W Zinc 2.E-02 2.E-02
RM: 6, Station: CR06W Butyltins
RM: 6, Station: CR06W Butyltin ion 4.E-03 4.E-03
RM: 6, Station: CR06W Dibutyltin ion 3.E-01 3.E-01
RM: 6, Station: CR06W Tributyltin ion 2.E-03 2.E-03
RM: 6, Station: CR06W Polynuclear Aromatic Hydrocarbons
RM: 6, Station: CR06W 2-Methylnaphthalene 7.E-05 7.E-05
RM: 6, Station: CR06W Acenaphthene 2.E-05 2.E-05
RM: 6, Station: CR06W Acenaphthylene 5.E-06 5.E-06
RM: 6, Station: CR06W Anthracene 2.E-06
RM: 6, Station: CR06W Benzo(a)anthracene --
RM: 6, Station: CR06W Benzo(a)pyrene --
RM: 6, Station: CR06W Benzo(b)fluoranthene --
RM: 6, Station: CR06W Benzo(g,h,i)perylene 5.E-05 5.E-05
RM: 6, Station: CR06W Benzo(k)fluoranthene --
RM: 6, Station: CR06W Chrysene --
RM: 6, Station: CR06W Dibenzo(a,h)anthracene --
RM: 6, Station: CR06W Fluoranthene 8.E-05 8.E-05 8.E-05 8.E-05
RM: 6, Station: CR06W Fluorene 1.E-05 1.E-05
RM: 6, Station: CR06W Indeno(1,2,3-cd)pyrene --
RM: 6, Station: CR06W Naphthalene 4.E-05 4.E-05
RM: 6, Station: CR06W Phenanthrene 7.E-05 7.E-05
RM: 6, Station: CR06W Pyrene 1.E-04 1.E-04
RM: 6, Station: CR06W Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 6, Station: CR06W Phthalates 
RM: 6, Station: CR06W Butylbenzyl phthalate ND
RM: 6, Station: CR06W Semi-Volatile Organic Compounds
RM: 6, Station: CR06W Dibenzofuran 2.E-06 2.E-06
RM: 6, Station: CR06W Hexachlorobenzene 2.E-05 2.E-05
RM: 6, Station: CR06W Hexachlorobutadiene ND
RM: 6, Station: CR06W Phenols
RM: 6, Station: CR06W 4-Methylphenol ND
RM: 6, Station: CR06W Pentachlorophenol ND
RM: 6, Station: CR06W Phenol 5.E-05 5.E-05 5.E-05
RM: 6, Station: CR06W Polychlorinated Biphenyls
RM: 6, Station: CR06W Total Aroclors NA
RM: 6, Station: CR06W Total PCB Congeners --
RM: 6, Station: CR06W Total PCBs, Adjusted 5.E-01 5.E-01
RM: 6, Station: CR06W Dioxin/Furans
RM: 6, Station: CR06W Total Dioxin/Furan TEQ 1.E-01 1.E-01
RM: 6, Station: CR06W Total PCB TEQ 8.E-02 8.E-02
RM: 6, Station: CR06W Total TEQ 2.E-01 2.E-01
RM: 6, Station: CR06W Pesticides
RM: 6, Station: CR06W Aldrin ND
RM: 6, Station: CR06W alpha-Hexachlorocyclohexane ND
RM: 6, Station: CR06W Dieldrin 8.E-05 8.E-05
RM: 6, Station: CR06W Endrin ND
RM: 6, Station: CR06W Heptachlor epoxide ND
RM: 6, Station: CR06W Total DDD 4.E-04 4.E-04
RM: 6, Station: CR06W Total DDE 1.E-03 1.E-03
RM: 6, Station: CR06W Total DDT 6.E-05 6.E-05
RM: 6, Station: CR06W Total Chlordane 9.E-05 9.E-05
RM: 6, Station: CR06W Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-02 3.E-03 1.E-01 4.E-01 6.E-03 2.E-03 8.E-01 7.E-05 2.E-01 5.E-05
Body Without Shell RM: 7, Station: 07R003 Metals

RM: 7, Station: 07R003 Aluminum 3.E-02 3.E-02
RM: 7, Station: 07R003 Antimony ND
RM: 7, Station: 07R003 Arsenic, inorganic 3.E-02 3.E-02
RM: 7, Station: 07R003 Cadmium 4.E-03 4.E-03
RM: 7, Station: 07R003 Chromium 5.E-05
RM: 7, Station: 07R003 Copper 9.E-02 9.E-02
RM: 7, Station: 07R003 Lead --
RM: 7, Station: 07R003 Manganese 2.E-01 2.E-01
RM: 7, Station: 07R003 Mercury 8.E-02 8.E-02
RM: 7, Station: 07R003 Nickel 4.E-03 4.E-03
RM: 7, Station: 07R003 Selenium ND
RM: 7, Station: 07R003 Silver 1.E-03 1.E-03
RM: 7, Station: 07R003 Thallium 9.E-03 9.E-03 9.E-03
RM: 7, Station: 07R003 Zinc 1.E-02 1.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 7, Station: 07R003 Butyltins
RM: 7, Station: 07R003 Butyltin ion NA
RM: 7, Station: 07R003 Dibutyltin ion NA
RM: 7, Station: 07R003 Tributyltin ion NA
RM: 7, Station: 07R003 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R003 2-Methylnaphthalene ND
RM: 7, Station: 07R003 Acenaphthene ND
RM: 7, Station: 07R003 Acenaphthylene ND
RM: 7, Station: 07R003 Anthracene ND
RM: 7, Station: 07R003 Benzo(a)anthracene ND
RM: 7, Station: 07R003 Benzo(a)pyrene ND
RM: 7, Station: 07R003 Benzo(b)fluoranthene ND
RM: 7, Station: 07R003 Benzo(g,h,i)perylene ND
RM: 7, Station: 07R003 Benzo(k)fluoranthene ND
RM: 7, Station: 07R003 Chrysene ND
RM: 7, Station: 07R003 Dibenzo(a,h)anthracene ND
RM: 7, Station: 07R003 Fluoranthene ND
RM: 7, Station: 07R003 Fluorene ND
RM: 7, Station: 07R003 Indeno(1,2,3-cd)pyrene ND
RM: 7, Station: 07R003 Naphthalene ND
RM: 7, Station: 07R003 Phenanthrene ND
RM: 7, Station: 07R003 Pyrene ND
RM: 7, Station: 07R003 Total Carcinogenic PAHs --
RM: 7, Station: 07R003 Phthalates 
RM: 7, Station: 07R003 Butylbenzyl phthalate ND
RM: 7, Station: 07R003 Semi-Volatile Organic Compounds
RM: 7, Station: 07R003 Dibenzofuran ND
RM: 7, Station: 07R003 Hexachlorobenzene ND
RM: 7, Station: 07R003 Hexachlorobutadiene ND
RM: 7, Station: 07R003 Phenols
RM: 7, Station: 07R003 4-Methylphenol ND
RM: 7, Station: 07R003 Pentachlorophenol ND
RM: 7, Station: 07R003 Phenol ND
RM: 7, Station: 07R003 Polychlorinated Biphenyls
RM: 7, Station: 07R003 Total Aroclors 5.E-01 5.E-01
RM: 7, Station: 07R003 Total PCB Congeners NA
RM: 7, Station: 07R003 Total PCBs, Adjusted NA
RM: 7, Station: 07R003 Dioxin/Furans
RM: 7, Station: 07R003 Total Dioxin/Furan TEQ NA
RM: 7, Station: 07R003 Total PCB TEQ NA
RM: 7, Station: 07R003 Total TEQ --
RM: 7, Station: 07R003 Pesticides
RM: 7, Station: 07R003 Aldrin ND
RM: 7, Station: 07R003 alpha-Hexachlorocyclohexane ND
RM: 7, Station: 07R003 Dieldrin ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 7, Station: 07R003 Endrin ND
RM: 7, Station: 07R003 Heptachlor epoxide ND
RM: 7, Station: 07R003 Total DDD 2.E-03 2.E-03
RM: 7, Station: 07R003 Total DDE 8.E-03 8.E-03
RM: 7, Station: 07R003 Total DDT 9.E-03 9.E-03
RM: 7, Station: 07R003 Total Chlordane ND
RM: 7, Station: 07R003 Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-02 4.E-03 9.E-02 3.E-01 4.E-03 3.E-02
Body Without Shell RM: 7, Station: 07R004 Metals

RM: 7, Station: 07R004 Aluminum 5.E-02 5.E-02
RM: 7, Station: 07R004 Antimony 6.E-03 6.E-03
RM: 7, Station: 07R004 Arsenic, inorganic 4.E-02 4.E-02
RM: 7, Station: 07R004 Cadmium 4.E-03 4.E-03
RM: 7, Station: 07R004 Chromium 2.E-04
RM: 7, Station: 07R004 Copper 1.E-01 1.E-01
RM: 7, Station: 07R004 Lead --
RM: 7, Station: 07R004 Manganese 3.E-01 3.E-01
RM: 7, Station: 07R004 Mercury 9.E-02 9.E-02
RM: 7, Station: 07R004 Nickel 7.E-03 7.E-03
RM: 7, Station: 07R004 Selenium ND
RM: 7, Station: 07R004 Silver 2.E-03 2.E-03
RM: 7, Station: 07R004 Thallium 1.E-02 1.E-02 1.E-02
RM: 7, Station: 07R004 Zinc 2.E-02 2.E-02
RM: 7, Station: 07R004 Butyltins
RM: 7, Station: 07R004 Butyltin ion NA
RM: 7, Station: 07R004 Dibutyltin ion NA
RM: 7, Station: 07R004 Tributyltin ion NA
RM: 7, Station: 07R004 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R004 2-Methylnaphthalene ND
RM: 7, Station: 07R004 Acenaphthene ND
RM: 7, Station: 07R004 Acenaphthylene ND
RM: 7, Station: 07R004 Anthracene ND
RM: 7, Station: 07R004 Benzo(a)anthracene ND
RM: 7, Station: 07R004 Benzo(a)pyrene ND
RM: 7, Station: 07R004 Benzo(b)fluoranthene ND
RM: 7, Station: 07R004 Benzo(g,h,i)perylene ND
RM: 7, Station: 07R004 Benzo(k)fluoranthene ND
RM: 7, Station: 07R004 Chrysene ND
RM: 7, Station: 07R004 Dibenzo(a,h)anthracene ND
RM: 7, Station: 07R004 Fluoranthene ND
RM: 7, Station: 07R004 Fluorene ND
RM: 7, Station: 07R004 Indeno(1,2,3-cd)pyrene ND
RM: 7, Station: 07R004 Naphthalene ND
RM: 7, Station: 07R004 Phenanthrene ND
RM: 7, Station: 07R004 Pyrene ND
RM: 7, Station: 07R004 Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 7, Station: 07R004 Phthalates 
RM: 7, Station: 07R004 Butylbenzyl phthalate ND
RM: 7, Station: 07R004 Semi-Volatile Organic Compounds
RM: 7, Station: 07R004 Dibenzofuran ND
RM: 7, Station: 07R004 Hexachlorobenzene ND
RM: 7, Station: 07R004 Hexachlorobutadiene ND
RM: 7, Station: 07R004 Phenols
RM: 7, Station: 07R004 4-Methylphenol ND
RM: 7, Station: 07R004 Pentachlorophenol ND
RM: 7, Station: 07R004 Phenol ND
RM: 7, Station: 07R004 Polychlorinated Biphenyls
RM: 7, Station: 07R004 Total Aroclors ND
RM: 7, Station: 07R004 Total PCB Congeners NA
RM: 7, Station: 07R004 Total PCBs, Adjusted NA
RM: 7, Station: 07R004 Dioxin/Furans
RM: 7, Station: 07R004 Total Dioxin/Furan TEQ NA
RM: 7, Station: 07R004 Total PCB TEQ NA
RM: 7, Station: 07R004 Total TEQ --
RM: 7, Station: 07R004 Pesticides
RM: 7, Station: 07R004 Aldrin ND
RM: 7, Station: 07R004 alpha-Hexachlorocyclohexane ND
RM: 7, Station: 07R004 Dieldrin ND
RM: 7, Station: 07R004 Endrin ND
RM: 7, Station: 07R004 Heptachlor epoxide ND
RM: 7, Station: 07R004 Total DDD ND
RM: 7, Station: 07R004 Total DDE 4.E-03 4.E-03
RM: 7, Station: 07R004 Total DDT 1.E-03 1.E-03
RM: 7, Station: 07R004 Total Chlordane ND
RM: 7, Station: 07R004 Total Endosulfan 9.E-05 9.E-05 9.E-05 9.E-05

Exposure Point Total 3.E-02 4.E-02 4.E-03 1.E-01 5.E-01 7.E-03 2.E-02
Body Without Shell RM: 7, Station: 07R006 Metals

RM: 7, Station: 07R006 Aluminum 2.E-02 2.E-02
RM: 7, Station: 07R006 Antimony 4.E-03 4.E-03
RM: 7, Station: 07R006 Arsenic, inorganic 3.E-02 3.E-02
RM: 7, Station: 07R006 Cadmium 2.E-03 2.E-03
RM: 7, Station: 07R006 Chromium 9.E-05
RM: 7, Station: 07R006 Copper 8.E-02 8.E-02
RM: 7, Station: 07R006 Lead --
RM: 7, Station: 07R006 Manganese 2.E-01 2.E-01
RM: 7, Station: 07R006 Mercury 6.E-02 6.E-02
RM: 7, Station: 07R006 Nickel 1.E-02 1.E-02
RM: 7, Station: 07R006 Selenium ND
RM: 7, Station: 07R006 Silver 2.E-03 2.E-03
RM: 7, Station: 07R006 Thallium 9.E-03 9.E-03 9.E-03
RM: 7, Station: 07R006 Zinc 1.E-02 1.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 7, Station: 07R006 Butyltins
RM: 7, Station: 07R006 Butyltin ion NA
RM: 7, Station: 07R006 Dibutyltin ion NA
RM: 7, Station: 07R006 Tributyltin ion NA
RM: 7, Station: 07R006 Polynuclear Aromatic Hydrocarbons
RM: 7, Station: 07R006 2-Methylnaphthalene ND
RM: 7, Station: 07R006 Acenaphthene ND
RM: 7, Station: 07R006 Acenaphthylene ND
RM: 7, Station: 07R006 Anthracene ND
RM: 7, Station: 07R006 Benzo(a)anthracene ND
RM: 7, Station: 07R006 Benzo(a)pyrene ND
RM: 7, Station: 07R006 Benzo(b)fluoranthene ND
RM: 7, Station: 07R006 Benzo(g,h,i)perylene ND
RM: 7, Station: 07R006 Benzo(k)fluoranthene ND
RM: 7, Station: 07R006 Chrysene ND
RM: 7, Station: 07R006 Dibenzo(a,h)anthracene ND
RM: 7, Station: 07R006 Fluoranthene ND
RM: 7, Station: 07R006 Fluorene ND
RM: 7, Station: 07R006 Indeno(1,2,3-cd)pyrene ND
RM: 7, Station: 07R006 Naphthalene ND
RM: 7, Station: 07R006 Phenanthrene ND
RM: 7, Station: 07R006 Pyrene ND
RM: 7, Station: 07R006 Total Carcinogenic PAHs --
RM: 7, Station: 07R006 Phthalates 
RM: 7, Station: 07R006 Butylbenzyl phthalate ND
RM: 7, Station: 07R006 Semi-Volatile Organic Compounds
RM: 7, Station: 07R006 Dibenzofuran ND
RM: 7, Station: 07R006 Hexachlorobenzene ND
RM: 7, Station: 07R006 Hexachlorobutadiene ND
RM: 7, Station: 07R006 Phenols
RM: 7, Station: 07R006 4-Methylphenol ND
RM: 7, Station: 07R006 Pentachlorophenol ND
RM: 7, Station: 07R006 Phenol ND
RM: 7, Station: 07R006 Polychlorinated Biphenyls
RM: 7, Station: 07R006 Total Aroclors 6.E-01 6.E-01
RM: 7, Station: 07R006 Total PCB Congeners --
RM: 7, Station: 07R006 Total PCBs, Adjusted 3.E-01 3.E-01
RM: 7, Station: 07R006 Dioxin/Furans
RM: 7, Station: 07R006 Total Dioxin/Furan TEQ 5.E+00 5.E+00
RM: 7, Station: 07R006 Total PCB TEQ 2.E-01 2.E-01
RM: 7, Station: 07R006 Total TEQ 5.E+00 5.E+00
RM: 7, Station: 07R006 Pesticides
RM: 7, Station: 07R006 Aldrin ND
RM: 7, Station: 07R006 alpha-Hexachlorocyclohexane ND
RM: 7, Station: 07R006 Dieldrin ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 

Quotienta

B
lo

od

Sk
in

K
id

ne
y

G
as

tro
in

te
st

in
al

C
N

S

W
ho

le
 B

od
y

Li
ve

r

Im
m

un
ilo

gi
ca

l

Lu
ng

s

D
ec

re
as

ed
 

H
yp

er
se

ns
iti

vi
ty

 
R

es
po

ns
e

R
ep

ro
du

ct
io

n

W
ei

gh
t C

ha
ng

e

Fe
tu

s

Le
th

ar
gy

En
do

cr
in

e

Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 7, Station: 07R006 Endrin ND
RM: 7, Station: 07R006 Heptachlor epoxide ND
RM: 7, Station: 07R006 Total DDD 1.E-02 1.E-02
RM: 7, Station: 07R006 Total DDE 3.E-02 3.E-02
RM: 7, Station: 07R006 Total DDT 6.E-03 6.E-03
RM: 7, Station: 07R006 Total Chlordane ND
RM: 7, Station: 07R006 Total Endosulfan ND

Exposure Point Total 3.E-02 3.E-02 2.E-03 8.E-02 3.E-01 1.E-02 5.E-02 3.E-01 5.E+00
Body Without Shell RM: 8, Station: 08R001 Metals

RM: 8, Station: 08R001 Aluminum 2.E-02 2.E-02
RM: 8, Station: 08R001 Antimony 5.E-03 5.E-03
RM: 8, Station: 08R001 Arsenic, inorganic 3.E-02 3.E-02
RM: 8, Station: 08R001 Cadmium 3.E-03 3.E-03
RM: 8, Station: 08R001 Chromium 5.E-05
RM: 8, Station: 08R001 Copper 1.E-01 1.E-01
RM: 8, Station: 08R001 Lead --
RM: 8, Station: 08R001 Manganese 2.E-01 2.E-01
RM: 8, Station: 08R001 Mercury 6.E-02 6.E-02
RM: 8, Station: 08R001 Nickel 4.E-03 4.E-03
RM: 8, Station: 08R001 Selenium ND
RM: 8, Station: 08R001 Silver 1.E-03 1.E-03
RM: 8, Station: 08R001 Thallium 9.E-03 9.E-03 9.E-03
RM: 8, Station: 08R001 Zinc 1.E-02 1.E-02
RM: 8, Station: 08R001 Butyltins
RM: 8, Station: 08R001 Butyltin ion NA
RM: 8, Station: 08R001 Dibutyltin ion NA
RM: 8, Station: 08R001 Tributyltin ion NA
RM: 8, Station: 08R001 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R001 2-Methylnaphthalene ND
RM: 8, Station: 08R001 Acenaphthene ND
RM: 8, Station: 08R001 Acenaphthylene ND
RM: 8, Station: 08R001 Anthracene ND
RM: 8, Station: 08R001 Benzo(a)anthracene ND
RM: 8, Station: 08R001 Benzo(a)pyrene ND
RM: 8, Station: 08R001 Benzo(b)fluoranthene ND
RM: 8, Station: 08R001 Benzo(g,h,i)perylene ND
RM: 8, Station: 08R001 Benzo(k)fluoranthene ND
RM: 8, Station: 08R001 Chrysene ND
RM: 8, Station: 08R001 Dibenzo(a,h)anthracene ND
RM: 8, Station: 08R001 Fluoranthene ND
RM: 8, Station: 08R001 Fluorene ND
RM: 8, Station: 08R001 Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: 08R001 Naphthalene ND
RM: 8, Station: 08R001 Phenanthrene ND
RM: 8, Station: 08R001 Pyrene ND
RM: 8, Station: 08R001 Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 8, Station: 08R001 Phthalates 
RM: 8, Station: 08R001 Butylbenzyl phthalate ND
RM: 8, Station: 08R001 Semi-Volatile Organic Compounds
RM: 8, Station: 08R001 Dibenzofuran ND
RM: 8, Station: 08R001 Hexachlorobenzene ND
RM: 8, Station: 08R001 Hexachlorobutadiene ND
RM: 8, Station: 08R001 Phenols
RM: 8, Station: 08R001 4-Methylphenol 2.E-03 2.E-03 2.E-03
RM: 8, Station: 08R001 Pentachlorophenol ND
RM: 8, Station: 08R001 Phenol ND
RM: 8, Station: 08R001 Polychlorinated Biphenyls
RM: 8, Station: 08R001 Total Aroclors 8.E-01 8.E-01
RM: 8, Station: 08R001 Total PCB Congeners NA
RM: 8, Station: 08R001 Total PCBs, Adjusted NA
RM: 8, Station: 08R001 Dioxin/Furans
RM: 8, Station: 08R001 Total Dioxin/Furan TEQ NA
RM: 8, Station: 08R001 Total PCB TEQ NA
RM: 8, Station: 08R001 Total TEQ --
RM: 8, Station: 08R001 Pesticides
RM: 8, Station: 08R001 Aldrin ND
RM: 8, Station: 08R001 alpha-Hexachlorocyclohexane ND
RM: 8, Station: 08R001 Dieldrin ND
RM: 8, Station: 08R001 Endrin ND
RM: 8, Station: 08R001 Heptachlor epoxide ND
RM: 8, Station: 08R001 Total DDD ND
RM: 8, Station: 08R001 Total DDE 3.E-03 3.E-03
RM: 8, Station: 08R001 Total DDT 4.E-03 4.E-03
RM: 8, Station: 08R001 Total Chlordane ND
RM: 8, Station: 08R001 Total Endosulfan ND

Exposure Point Total 3.E-02 3.E-02 3.E-03 1.E-01 3.E-01 5.E-03 2.E-02
Body Without Shell RM: 8, Station: 08R002 Metals

RM: 8, Station: 08R002 Aluminum 2.E-02 2.E-02
RM: 8, Station: 08R002 Antimony 3.E-03 3.E-03
RM: 8, Station: 08R002 Arsenic, inorganic 2.E-02 2.E-02
RM: 8, Station: 08R002 Cadmium 3.E-03 3.E-03
RM: 8, Station: 08R002 Chromium 7.E-05
RM: 8, Station: 08R002 Copper 7.E-02 7.E-02
RM: 8, Station: 08R002 Lead --
RM: 8, Station: 08R002 Manganese 3.E-01 3.E-01
RM: 8, Station: 08R002 Mercury 8.E-02 8.E-02
RM: 8, Station: 08R002 Nickel 4.E-03 4.E-03
RM: 8, Station: 08R002 Selenium ND
RM: 8, Station: 08R002 Silver ND
RM: 8, Station: 08R002 Thallium 8.E-03 8.E-03 8.E-03
RM: 8, Station: 08R002 Zinc 1.E-02 1.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 8, Station: 08R002 Butyltins
RM: 8, Station: 08R002 Butyltin ion NA
RM: 8, Station: 08R002 Dibutyltin ion NA
RM: 8, Station: 08R002 Tributyltin ion NA
RM: 8, Station: 08R002 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R002 2-Methylnaphthalene ND
RM: 8, Station: 08R002 Acenaphthene ND
RM: 8, Station: 08R002 Acenaphthylene ND
RM: 8, Station: 08R002 Anthracene ND
RM: 8, Station: 08R002 Benzo(a)anthracene ND
RM: 8, Station: 08R002 Benzo(a)pyrene ND
RM: 8, Station: 08R002 Benzo(b)fluoranthene ND
RM: 8, Station: 08R002 Benzo(g,h,i)perylene ND
RM: 8, Station: 08R002 Benzo(k)fluoranthene ND
RM: 8, Station: 08R002 Chrysene ND
RM: 8, Station: 08R002 Dibenzo(a,h)anthracene ND
RM: 8, Station: 08R002 Fluoranthene ND
RM: 8, Station: 08R002 Fluorene ND
RM: 8, Station: 08R002 Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: 08R002 Naphthalene ND
RM: 8, Station: 08R002 Phenanthrene ND
RM: 8, Station: 08R002 Pyrene ND
RM: 8, Station: 08R002 Total Carcinogenic PAHs --
RM: 8, Station: 08R002 Phthalates 
RM: 8, Station: 08R002 Butylbenzyl phthalate ND
RM: 8, Station: 08R002 Semi-Volatile Organic Compounds
RM: 8, Station: 08R002 Dibenzofuran ND
RM: 8, Station: 08R002 Hexachlorobenzene ND
RM: 8, Station: 08R002 Hexachlorobutadiene ND
RM: 8, Station: 08R002 Phenols
RM: 8, Station: 08R002 4-Methylphenol ND
RM: 8, Station: 08R002 Pentachlorophenol ND
RM: 8, Station: 08R002 Phenol ND
RM: 8, Station: 08R002 Polychlorinated Biphenyls
RM: 8, Station: 08R002 Total Aroclors 2.E-01 2.E-01
RM: 8, Station: 08R002 Total PCB Congeners NA
RM: 8, Station: 08R002 Total PCBs, Adjusted NA
RM: 8, Station: 08R002 Dioxin/Furans
RM: 8, Station: 08R002 Total Dioxin/Furan TEQ NA
RM: 8, Station: 08R002 Total PCB TEQ NA
RM: 8, Station: 08R002 Total TEQ --
RM: 8, Station: 08R002 Pesticides
RM: 8, Station: 08R002 Aldrin ND
RM: 8, Station: 08R002 alpha-Hexachlorocyclohexane ND
RM: 8, Station: 08R002 Dieldrin ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 8, Station: 08R002 Endrin ND
RM: 8, Station: 08R002 Heptachlor epoxide ND
RM: 8, Station: 08R002 Total DDD ND
RM: 8, Station: 08R002 Total DDE 2.E-03 2.E-03
RM: 8, Station: 08R002 Total DDT 2.E-03 2.E-03
RM: 8, Station: 08R002 Total Chlordane ND
RM: 8, Station: 08R002 Total Endosulfan ND

Exposure Point Total 2.E-02 2.E-02 3.E-03 7.E-02 4.E-01 4.E-03 1.E-02
Body Without Shell RM: 8, Station: 08R003 Metals

RM: 8, Station: 08R003 Aluminum 2.E-02 2.E-02
RM: 8, Station: 08R003 Antimony 3.E-03 3.E-03
RM: 8, Station: 08R003 Arsenic, inorganic 2.E-02 2.E-02
RM: 8, Station: 08R003 Cadmium 4.E-03 4.E-03
RM: 8, Station: 08R003 Chromium 7.E-05
RM: 8, Station: 08R003 Copper 1.E-01 1.E-01
RM: 8, Station: 08R003 Lead --
RM: 8, Station: 08R003 Manganese 1.E-01 1.E-01
RM: 8, Station: 08R003 Mercury 6.E-02 6.E-02
RM: 8, Station: 08R003 Nickel 3.E-03 3.E-03
RM: 8, Station: 08R003 Selenium ND
RM: 8, Station: 08R003 Silver 1.E-03 1.E-03
RM: 8, Station: 08R003 Thallium 8.E-03 8.E-03 8.E-03
RM: 8, Station: 08R003 Zinc 1.E-02 1.E-02
RM: 8, Station: 08R003 Butyltins
RM: 8, Station: 08R003 Butyltin ion NA
RM: 8, Station: 08R003 Dibutyltin ion NA
RM: 8, Station: 08R003 Tributyltin ion NA
RM: 8, Station: 08R003 Polynuclear Aromatic Hydrocarbons
RM: 8, Station: 08R003 2-Methylnaphthalene ND
RM: 8, Station: 08R003 Acenaphthene ND
RM: 8, Station: 08R003 Acenaphthylene ND
RM: 8, Station: 08R003 Anthracene ND
RM: 8, Station: 08R003 Benzo(a)anthracene ND
RM: 8, Station: 08R003 Benzo(a)pyrene ND
RM: 8, Station: 08R003 Benzo(b)fluoranthene ND
RM: 8, Station: 08R003 Benzo(g,h,i)perylene ND
RM: 8, Station: 08R003 Benzo(k)fluoranthene ND
RM: 8, Station: 08R003 Chrysene ND
RM: 8, Station: 08R003 Dibenzo(a,h)anthracene ND
RM: 8, Station: 08R003 Fluoranthene ND
RM: 8, Station: 08R003 Fluorene ND
RM: 8, Station: 08R003 Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: 08R003 Naphthalene ND
RM: 8, Station: 08R003 Phenanthrene ND
RM: 8, Station: 08R003 Pyrene ND
RM: 8, Station: 08R003 Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 8, Station: 08R003 Phthalates 
RM: 8, Station: 08R003 Butylbenzyl phthalate ND
RM: 8, Station: 08R003 Semi-Volatile Organic Compounds
RM: 8, Station: 08R003 Dibenzofuran ND
RM: 8, Station: 08R003 Hexachlorobenzene ND
RM: 8, Station: 08R003 Hexachlorobutadiene ND
RM: 8, Station: 08R003 Phenols
RM: 8, Station: 08R003 4-Methylphenol ND
RM: 8, Station: 08R003 Pentachlorophenol 1.E-03 1.E-03 1.E-03
RM: 8, Station: 08R003 Phenol ND
RM: 8, Station: 08R003 Polychlorinated Biphenyls
RM: 8, Station: 08R003 Total Aroclors 6.E-01 6.E-01
RM: 8, Station: 08R003 Total PCB Congeners --
RM: 8, Station: 08R003 Total PCBs, Adjusted 5.E-01 5.E-01
RM: 8, Station: 08R003 Dioxin/Furans
RM: 8, Station: 08R003 Total Dioxin/Furan TEQ 2.E-01 2.E-01
RM: 8, Station: 08R003 Total PCB TEQ 2.E-01 2.E-01
RM: 8, Station: 08R003 Total TEQ 4.E-01 4.E-01
RM: 8, Station: 08R003 Pesticides
RM: 8, Station: 08R003 Aldrin ND
RM: 8, Station: 08R003 alpha-Hexachlorocyclohexane ND
RM: 8, Station: 08R003 Dieldrin ND
RM: 8, Station: 08R003 Endrin ND
RM: 8, Station: 08R003 Heptachlor epoxide ND
RM: 8, Station: 08R003 Total DDD ND
RM: 8, Station: 08R003 Total DDE 2.E-03 2.E-03
RM: 8, Station: 08R003 Total DDT ND
RM: 8, Station: 08R003 Total Chlordane ND
RM: 8, Station: 08R003 Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-02 5.E-03 1.E-01 2.E-01 3.E-03 1.E-02 5.E-01 4.E-01
Body Without Shell RM: 8, Station: CR08W Metals

RM: 8, Station: CR08W Aluminum 4.E-02 4.E-02
RM: 8, Station: CR08W Antimony 4.E-03 4.E-03
RM: 8, Station: CR08W Arsenic, inorganic ND
RM: 8, Station: CR08W Cadmium 3.E-03 3.E-03
RM: 8, Station: CR08W Chromium 7.E-05
RM: 8, Station: CR08W Copper 1.E-01 1.E-01
RM: 8, Station: CR08W Lead --
RM: 8, Station: CR08W Manganese 3.E-01 3.E-01
RM: 8, Station: CR08W Mercury 6.E-02 6.E-02
RM: 8, Station: CR08W Nickel 5.E-03 5.E-03
RM: 8, Station: CR08W Selenium 2.E-02 2.E-02
RM: 8, Station: CR08W Silver ND
RM: 8, Station: CR08W Thallium ND
RM: 8, Station: CR08W Zinc 1.E-02 1.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 8, Station: CR08W Butyltins
RM: 8, Station: CR08W Butyltin ion 2.E-04 2.E-04
RM: 8, Station: CR08W Dibutyltin ion 3.E-04 3.E-04
RM: 8, Station: CR08W Tributyltin ion 5.E-04 5.E-04
RM: 8, Station: CR08W Polynuclear Aromatic Hydrocarbons
RM: 8, Station: CR08W 2-Methylnaphthalene 3.E-05 3.E-05
RM: 8, Station: CR08W Acenaphthene 4.E-06 4.E-06
RM: 8, Station: CR08W Acenaphthylene 9.E-07 9.E-07
RM: 8, Station: CR08W Anthracene 4.E-07
RM: 8, Station: CR08W Benzo(a)anthracene ND
RM: 8, Station: CR08W Benzo(a)pyrene --
RM: 8, Station: CR08W Benzo(b)fluoranthene ND
RM: 8, Station: CR08W Benzo(g,h,i)perylene ND
RM: 8, Station: CR08W Benzo(k)fluoranthene ND
RM: 8, Station: CR08W Chrysene ND
RM: 8, Station: CR08W Dibenzo(a,h)anthracene ND
RM: 8, Station: CR08W Fluoranthene ND
RM: 8, Station: CR08W Fluorene 5.E-06 5.E-06
RM: 8, Station: CR08W Indeno(1,2,3-cd)pyrene ND
RM: 8, Station: CR08W Naphthalene 8.E-06 8.E-06
RM: 8, Station: CR08W Phenanthrene ND
RM: 8, Station: CR08W Pyrene ND
RM: 8, Station: CR08W Total Carcinogenic PAHs --
RM: 8, Station: CR08W Phthalates 
RM: 8, Station: CR08W Butylbenzyl phthalate ND
RM: 8, Station: CR08W Semi-Volatile Organic Compounds
RM: 8, Station: CR08W Dibenzofuran 3.E-06 3.E-06
RM: 8, Station: CR08W Hexachlorobenzene 2.E-05 2.E-05
RM: 8, Station: CR08W Hexachlorobutadiene ND
RM: 8, Station: CR08W Phenols
RM: 8, Station: CR08W 4-Methylphenol ND
RM: 8, Station: CR08W Pentachlorophenol ND
RM: 8, Station: CR08W Phenol 8.E-05 8.E-05 8.E-05
RM: 8, Station: CR08W Polychlorinated Biphenyls
RM: 8, Station: CR08W Total Aroclors NA
RM: 8, Station: CR08W Total PCB Congeners --
RM: 8, Station: CR08W Total PCBs, Adjusted 3.E-01 3.E-01
RM: 8, Station: CR08W Dioxin/Furans
RM: 8, Station: CR08W Total Dioxin/Furan TEQ 1.E-01 1.E-01
RM: 8, Station: CR08W Total PCB TEQ 1.E-01 1.E-01
RM: 8, Station: CR08W Total TEQ 2.E-01 2.E-01
RM: 8, Station: CR08W Pesticides
RM: 8, Station: CR08W Aldrin 3.E-04 3.E-04
RM: 8, Station: CR08W alpha-Hexachlorocyclohexane 8.E-08 8.E-08
RM: 8, Station: CR08W Dieldrin 2.E-04 2.E-04
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 8, Station: CR08W Endrin 1.E-06 1.E-06
RM: 8, Station: CR08W Heptachlor epoxide 3.E-05 3.E-05
RM: 8, Station: CR08W Total DDD 1.E-04 1.E-04
RM: 8, Station: CR08W Total DDE 2.E-03 2.E-03
RM: 8, Station: CR08W Total DDT ND
RM: 8, Station: CR08W Total Chlordane 3.E-04 3.E-04
RM: 8, Station: CR08W Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-03 1.E-01 4.E-01 2.E-02 3.E-03 3.E-01 3.E-05 2.E-01 8.E-05
Body Without Shell RM: 9, Station: 09R001 Metals

RM: 9, Station: 09R001 Aluminum 1.E-02 1.E-02
RM: 9, Station: 09R001 Antimony 4.E-03 4.E-03
RM: 9, Station: 09R001 Arsenic, inorganic 3.E-02 3.E-02
RM: 9, Station: 09R001 Cadmium 6.E-03 6.E-03
RM: 9, Station: 09R001 Chromium 2.E-05
RM: 9, Station: 09R001 Copper 1.E-01 1.E-01
RM: 9, Station: 09R001 Lead --
RM: 9, Station: 09R001 Manganese 1.E-01 1.E-01
RM: 9, Station: 09R001 Mercury 6.E-02 6.E-02
RM: 9, Station: 09R001 Nickel 3.E-03 3.E-03
RM: 9, Station: 09R001 Selenium ND
RM: 9, Station: 09R001 Silver 1.E-03 1.E-03
RM: 9, Station: 09R001 Thallium 6.E-03 6.E-03 6.E-03
RM: 9, Station: 09R001 Zinc 1.E-02 1.E-02
RM: 9, Station: 09R001 Butyltins
RM: 9, Station: 09R001 Butyltin ion NA
RM: 9, Station: 09R001 Dibutyltin ion NA
RM: 9, Station: 09R001 Tributyltin ion NA
RM: 9, Station: 09R001 Polynuclear Aromatic Hydrocarbons
RM: 9, Station: 09R001 2-Methylnaphthalene ND
RM: 9, Station: 09R001 Acenaphthene ND
RM: 9, Station: 09R001 Acenaphthylene ND
RM: 9, Station: 09R001 Anthracene ND
RM: 9, Station: 09R001 Benzo(a)anthracene ND
RM: 9, Station: 09R001 Benzo(a)pyrene ND
RM: 9, Station: 09R001 Benzo(b)fluoranthene ND
RM: 9, Station: 09R001 Benzo(g,h,i)perylene ND
RM: 9, Station: 09R001 Benzo(k)fluoranthene ND
RM: 9, Station: 09R001 Chrysene ND
RM: 9, Station: 09R001 Dibenzo(a,h)anthracene ND
RM: 9, Station: 09R001 Fluoranthene ND
RM: 9, Station: 09R001 Fluorene ND
RM: 9, Station: 09R001 Indeno(1,2,3-cd)pyrene ND
RM: 9, Station: 09R001 Naphthalene ND
RM: 9, Station: 09R001 Phenanthrene ND
RM: 9, Station: 09R001 Pyrene ND
RM: 9, Station: 09R001 Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 9, Station: 09R001 Phthalates 
RM: 9, Station: 09R001 Butylbenzyl phthalate ND
RM: 9, Station: 09R001 Semi-Volatile Organic Compounds
RM: 9, Station: 09R001 Dibenzofuran ND
RM: 9, Station: 09R001 Hexachlorobenzene ND
RM: 9, Station: 09R001 Hexachlorobutadiene ND
RM: 9, Station: 09R001 Phenols
RM: 9, Station: 09R001 4-Methylphenol ND
RM: 9, Station: 09R001 Pentachlorophenol ND
RM: 9, Station: 09R001 Phenol ND
RM: 9, Station: 09R001 Polychlorinated Biphenyls
RM: 9, Station: 09R001 Total Aroclors 6.E-01 6.E-01
RM: 9, Station: 09R001 Total PCB Congeners NA
RM: 9, Station: 09R001 Total PCBs, Adjusted NA
RM: 9, Station: 09R001 Dioxin/Furans
RM: 9, Station: 09R001 Total Dioxin/Furan TEQ NA
RM: 9, Station: 09R001 Total PCB TEQ NA
RM: 9, Station: 09R001 Total TEQ --
RM: 9, Station: 09R001 Pesticides
RM: 9, Station: 09R001 Aldrin ND
RM: 9, Station: 09R001 alpha-Hexachlorocyclohexane ND
RM: 9, Station: 09R001 Dieldrin ND
RM: 9, Station: 09R001 Endrin ND
RM: 9, Station: 09R001 Heptachlor epoxide ND
RM: 9, Station: 09R001 Total DDD ND
RM: 9, Station: 09R001 Total DDE 1.E-03 1.E-03
RM: 9, Station: 09R001 Total DDT ND
RM: 9, Station: 09R001 Total Chlordane ND
RM: 9, Station: 09R001 Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-02 6.E-03 1.E-01 2.E-01 3.E-03 7.E-03
Body Without Shell RM: 9, Station: 09R002 Metals

RM: 9, Station: 09R002 Aluminum 2.E-02 2.E-02
RM: 9, Station: 09R002 Antimony 5.E-03 5.E-03
RM: 9, Station: 09R002 Arsenic, inorganic 3.E-02 3.E-02
RM: 9, Station: 09R002 Cadmium 3.E-03 3.E-03
RM: 9, Station: 09R002 Chromium 4.E-05
RM: 9, Station: 09R002 Copper 9.E-02 9.E-02
RM: 9, Station: 09R002 Lead --
RM: 9, Station: 09R002 Manganese 3.E-01 3.E-01
RM: 9, Station: 09R002 Mercury 8.E-02 8.E-02
RM: 9, Station: 09R002 Nickel 5.E-03 5.E-03
RM: 9, Station: 09R002 Selenium ND
RM: 9, Station: 09R002 Silver 2.E-03 2.E-03
RM: 9, Station: 09R002 Thallium 1.E-02 1.E-02 1.E-02
RM: 9, Station: 09R002 Zinc 2.E-02 2.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 9, Station: 09R002 Butyltins
RM: 9, Station: 09R002 Butyltin ion NA
RM: 9, Station: 09R002 Dibutyltin ion NA
RM: 9, Station: 09R002 Tributyltin ion NA
RM: 9, Station: 09R002 Polynuclear Aromatic Hydrocarbons
RM: 9, Station: 09R002 2-Methylnaphthalene ND
RM: 9, Station: 09R002 Acenaphthene ND
RM: 9, Station: 09R002 Acenaphthylene ND
RM: 9, Station: 09R002 Anthracene ND
RM: 9, Station: 09R002 Benzo(a)anthracene ND
RM: 9, Station: 09R002 Benzo(a)pyrene ND
RM: 9, Station: 09R002 Benzo(b)fluoranthene ND
RM: 9, Station: 09R002 Benzo(g,h,i)perylene ND
RM: 9, Station: 09R002 Benzo(k)fluoranthene ND
RM: 9, Station: 09R002 Chrysene ND
RM: 9, Station: 09R002 Dibenzo(a,h)anthracene ND
RM: 9, Station: 09R002 Fluoranthene ND
RM: 9, Station: 09R002 Fluorene ND
RM: 9, Station: 09R002 Indeno(1,2,3-cd)pyrene ND
RM: 9, Station: 09R002 Naphthalene ND
RM: 9, Station: 09R002 Phenanthrene ND
RM: 9, Station: 09R002 Pyrene ND
RM: 9, Station: 09R002 Total Carcinogenic PAHs --
RM: 9, Station: 09R002 Phthalates 
RM: 9, Station: 09R002 Butylbenzyl phthalate ND
RM: 9, Station: 09R002 Semi-Volatile Organic Compounds
RM: 9, Station: 09R002 Dibenzofuran ND
RM: 9, Station: 09R002 Hexachlorobenzene ND
RM: 9, Station: 09R002 Hexachlorobutadiene ND
RM: 9, Station: 09R002 Phenols
RM: 9, Station: 09R002 4-Methylphenol ND
RM: 9, Station: 09R002 Pentachlorophenol ND
RM: 9, Station: 09R002 Phenol ND
RM: 9, Station: 09R002 Polychlorinated Biphenyls
RM: 9, Station: 09R002 Total Aroclors 1.E+00 1.E+00
RM: 9, Station: 09R002 Total PCB Congeners --
RM: 9, Station: 09R002 Total PCBs, Adjusted 1.E+00 1.E+00
RM: 9, Station: 09R002 Dioxin/Furans
RM: 9, Station: 09R002 Total Dioxin/Furan TEQ 2.E-01 2.E-01
RM: 9, Station: 09R002 Total PCB TEQ 2.E-01 2.E-01
RM: 9, Station: 09R002 Total TEQ 4.E-01 4.E-01
RM: 9, Station: 09R002 Pesticides
RM: 9, Station: 09R002 Aldrin ND
RM: 9, Station: 09R002 alpha-Hexachlorocyclohexane ND
RM: 9, Station: 09R002 Dieldrin ND
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
Hazard 
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 9, Station: 09R002 Endrin ND
RM: 9, Station: 09R002 Heptachlor epoxide ND
RM: 9, Station: 09R002 Total DDD ND
RM: 9, Station: 09R002 Total DDE 2.E-03 2.E-03
RM: 9, Station: 09R002 Total DDT ND
RM: 9, Station: 09R002 Total Chlordane ND
RM: 9, Station: 09R002 Total Endosulfan ND

Exposure Point Total 3.E-02 3.E-02 3.E-03 9.E-02 4.E-01 5.E-03 1.E-02 1.E+00 4.E-01
Body Without Shell RM: 10, Station: CR10W Metals

RM: 10, Station: CR10W Aluminum 2.E-02 2.E-02
RM: 10, Station: CR10W Antimony ND
RM: 10, Station: CR10W Arsenic, inorganic 3.E-02 3.E-02
RM: 10, Station: CR10W Cadmium 3.E-03 3.E-03
RM: 10, Station: CR10W Chromium 3.E-05
RM: 10, Station: CR10W Copper 1.E-01 1.E-01
RM: 10, Station: CR10W Lead --
RM: 10, Station: CR10W Manganese 2.E-01 2.E-01
RM: 10, Station: CR10W Mercury 9.E-02 9.E-02
RM: 10, Station: CR10W Nickel 4.E-03 4.E-03
RM: 10, Station: CR10W Selenium ND
RM: 10, Station: CR10W Silver ND
RM: 10, Station: CR10W Thallium ND
RM: 10, Station: CR10W Zinc 2.E-02 2.E-02
RM: 10, Station: CR10W Butyltins
RM: 10, Station: CR10W Butyltin ion 2.E-04 2.E-04
RM: 10, Station: CR10W Dibutyltin ion ND
RM: 10, Station: CR10W Tributyltin ion ND
RM: 10, Station: CR10W Polynuclear Aromatic Hydrocarbons
RM: 10, Station: CR10W 2-Methylnaphthalene ND
RM: 10, Station: CR10W Acenaphthene 2.E-06 2.E-06
RM: 10, Station: CR10W Acenaphthylene ND
RM: 10, Station: CR10W Anthracene 1.E-07
RM: 10, Station: CR10W Benzo(a)anthracene ND
RM: 10, Station: CR10W Benzo(a)pyrene --
RM: 10, Station: CR10W Benzo(b)fluoranthene ND
RM: 10, Station: CR10W Benzo(g,h,i)perylene ND
RM: 10, Station: CR10W Benzo(k)fluoranthene ND
RM: 10, Station: CR10W Chrysene ND
RM: 10, Station: CR10W Dibenzo(a,h)anthracene ND
RM: 10, Station: CR10W Fluoranthene ND
RM: 10, Station: CR10W Fluorene 2.E-06 2.E-06
RM: 10, Station: CR10W Indeno(1,2,3-cd)pyrene ND
RM: 10, Station: CR10W Naphthalene 6.E-06 6.E-06
RM: 10, Station: CR10W Phenanthrene ND
RM: 10, Station: CR10W Pyrene ND
RM: 10, Station: CR10W Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 10, Station: CR10W Phthalates 
RM: 10, Station: CR10W Butylbenzyl phthalate ND
RM: 10, Station: CR10W Semi-Volatile Organic Compounds
RM: 10, Station: CR10W Dibenzofuran 1.E-06 1.E-06
RM: 10, Station: CR10W Hexachlorobenzene 1.E-05 1.E-05
RM: 10, Station: CR10W Hexachlorobutadiene 5.E-07 5.E-07
RM: 10, Station: CR10W Phenols
RM: 10, Station: CR10W 4-Methylphenol ND
RM: 10, Station: CR10W Pentachlorophenol ND
RM: 10, Station: CR10W Phenol 5.E-05 5.E-05 5.E-05
RM: 10, Station: CR10W Polychlorinated Biphenyls
RM: 10, Station: CR10W Total Aroclors NA
RM: 10, Station: CR10W Total PCB Congeners --
RM: 10, Station: CR10W Total PCBs, Adjusted 5.E-01 5.E-01
RM: 10, Station: CR10W Dioxin/Furans
RM: 10, Station: CR10W Total Dioxin/Furan TEQ 6.E-02 6.E-02
RM: 10, Station: CR10W Total PCB TEQ 2.E-01 2.E-01
RM: 10, Station: CR10W Total TEQ 2.E-01 2.E-01
RM: 10, Station: CR10W Pesticides
RM: 10, Station: CR10W Aldrin ND
RM: 10, Station: CR10W alpha-Hexachlorocyclohexane 9.E-08 9.E-08
RM: 10, Station: CR10W Dieldrin 8.E-05 8.E-05
RM: 10, Station: CR10W Endrin ND
RM: 10, Station: CR10W Heptachlor epoxide ND
RM: 10, Station: CR10W Total DDD 3.E-05 3.E-05
RM: 10, Station: CR10W Total DDE 5.E-04 5.E-04
RM: 10, Station: CR10W Total DDT ND
RM: 10, Station: CR10W Total Chlordane 9.E-05 9.E-05
RM: 10, Station: CR10W Total Endosulfan ND

Exposure Point Total 2.E-02 3.E-02 3.E-03 1.E-01 3.E-01 4.E-03 8.E-04 5.E-01 2.E-01 5.E-05
Body Without Shell RM: 11, Station: CR11E Metals

RM: 11, Station: CR11E Aluminum 1.E-02 1.E-02
RM: 11, Station: CR11E Antimony ND
RM: 11, Station: CR11E Arsenic, inorganic 2.E-02 2.E-02
RM: 11, Station: CR11E Cadmium 6.E-03 6.E-03
RM: 11, Station: CR11E Chromium 3.E-05
RM: 11, Station: CR11E Copper 1.E-01 1.E-01
RM: 11, Station: CR11E Lead --
RM: 11, Station: CR11E Manganese 7.E-02 7.E-02
RM: 11, Station: CR11E Mercury 6.E-02 6.E-02
RM: 11, Station: CR11E Nickel 3.E-03 3.E-03
RM: 11, Station: CR11E Selenium ND
RM: 11, Station: CR11E Silver ND
RM: 11, Station: CR11E Thallium ND
RM: 11, Station: CR11E Zinc 2.E-02 2.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 11, Station: CR11E Butyltins
RM: 11, Station: CR11E Butyltin ion 2.E-04 2.E-04
RM: 11, Station: CR11E Dibutyltin ion 3.E-04 3.E-04
RM: 11, Station: CR11E Tributyltin ion ND
RM: 11, Station: CR11E Polynuclear Aromatic Hydrocarbons
RM: 11, Station: CR11E 2-Methylnaphthalene ND
RM: 11, Station: CR11E Acenaphthene 6.E-07 6.E-07
RM: 11, Station: CR11E Acenaphthylene ND
RM: 11, Station: CR11E Anthracene 9.E-08
RM: 11, Station: CR11E Benzo(a)anthracene ND
RM: 11, Station: CR11E Benzo(a)pyrene --
RM: 11, Station: CR11E Benzo(b)fluoranthene ND
RM: 11, Station: CR11E Benzo(g,h,i)perylene ND
RM: 11, Station: CR11E Benzo(k)fluoranthene ND
RM: 11, Station: CR11E Chrysene ND
RM: 11, Station: CR11E Dibenzo(a,h)anthracene ND
RM: 11, Station: CR11E Fluoranthene ND
RM: 11, Station: CR11E Fluorene 1.E-06 1.E-06
RM: 11, Station: CR11E Indeno(1,2,3-cd)pyrene ND
RM: 11, Station: CR11E Naphthalene 6.E-06 6.E-06
RM: 11, Station: CR11E Phenanthrene ND
RM: 11, Station: CR11E Pyrene ND
RM: 11, Station: CR11E Total Carcinogenic PAHs --
RM: 11, Station: CR11E Phthalates 
RM: 11, Station: CR11E Butylbenzyl phthalate 9.E-05 9.E-05 9.E-05
RM: 11, Station: CR11E Semi-Volatile Organic Compounds
RM: 11, Station: CR11E Dibenzofuran 1.E-06 1.E-06
RM: 11, Station: CR11E Hexachlorobenzene 2.E-05 2.E-05
RM: 11, Station: CR11E Hexachlorobutadiene ND
RM: 11, Station: CR11E Phenols
RM: 11, Station: CR11E 4-Methylphenol ND
RM: 11, Station: CR11E Pentachlorophenol ND
RM: 11, Station: CR11E Phenol 4.E-05 4.E-05 4.E-05
RM: 11, Station: CR11E Polychlorinated Biphenyls
RM: 11, Station: CR11E Total Aroclors NA
RM: 11, Station: CR11E Total PCB Congeners --
RM: 11, Station: CR11E Total PCBs, Adjusted 1.E+01 1.E+01
RM: 11, Station: CR11E Dioxin/Furans
RM: 11, Station: CR11E Total Dioxin/Furan TEQ 2.E-01 2.E-01
RM: 11, Station: CR11E Total PCB TEQ 1.E+00 1.E+00
RM: 11, Station: CR11E Total TEQ 1.E+00 1.E+00
RM: 11, Station: CR11E Pesticides
RM: 11, Station: CR11E Aldrin ND
RM: 11, Station: CR11E alpha-Hexachlorocyclohexane ND
RM: 11, Station: CR11E Dieldrin 5.E-05 5.E-05
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 11, Station: CR11E Endrin ND
RM: 11, Station: CR11E Heptachlor epoxide 1.E-05 1.E-05
RM: 11, Station: CR11E Total DDD 2.E-05 2.E-05
RM: 11, Station: CR11E Total DDE 9.E-04 9.E-04
RM: 11, Station: CR11E Total DDT ND
RM: 11, Station: CR11E Total Chlordane 2.E-04 2.E-04
RM: 11, Station: CR11E Total Endosulfan ND

Exposure Point Total 2.E-02 2.E-02 6.E-03 1.E-01 1.E-01 3.E-03 1.E-03 1.E+01 1.E+00 4.E-05
Body Without Shell RM: 12, Station: CR12W Metals

RM: 12, Station: CR12W Aluminum 1.E-02 1.E-02
RM: 12, Station: CR12W Antimony ND
RM: 12, Station: CR12W Arsenic, inorganic 2.E-02 2.E-02
RM: 12, Station: CR12W Cadmium 3.E-03 3.E-03
RM: 12, Station: CR12W Chromium 7.E-05
RM: 12, Station: CR12W Copper 1.E-01 1.E-01
RM: 12, Station: CR12W Lead --
RM: 12, Station: CR12W Manganese 2.E-01 2.E-01
RM: 12, Station: CR12W Mercury 7.E-02 7.E-02
RM: 12, Station: CR12W Nickel 4.E-03 4.E-03
RM: 12, Station: CR12W Selenium ND
RM: 12, Station: CR12W Silver ND
RM: 12, Station: CR12W Thallium ND
RM: 12, Station: CR12W Zinc 2.E-02 2.E-02
RM: 12, Station: CR12W Butyltins
RM: 12, Station: CR12W Butyltin ion 2.E-04 2.E-04
RM: 12, Station: CR12W Dibutyltin ion 7.E-05 7.E-05
RM: 12, Station: CR12W Tributyltin ion 2.E-04 2.E-04
RM: 12, Station: CR12W Polynuclear Aromatic Hydrocarbons
RM: 12, Station: CR12W 2-Methylnaphthalene ND
RM: 12, Station: CR12W Acenaphthene 2.E-07 2.E-07
RM: 12, Station: CR12W Acenaphthylene ND
RM: 12, Station: CR12W Anthracene 1.E-07
RM: 12, Station: CR12W Benzo(a)anthracene ND
RM: 12, Station: CR12W Benzo(a)pyrene --
RM: 12, Station: CR12W Benzo(b)fluoranthene ND
RM: 12, Station: CR12W Benzo(g,h,i)perylene ND
RM: 12, Station: CR12W Benzo(k)fluoranthene ND
RM: 12, Station: CR12W Chrysene ND
RM: 12, Station: CR12W Dibenzo(a,h)anthracene ND
RM: 12, Station: CR12W Fluoranthene ND
RM: 12, Station: CR12W Fluorene 1.E-06 1.E-06
RM: 12, Station: CR12W Indeno(1,2,3-cd)pyrene ND
RM: 12, Station: CR12W Naphthalene 7.E-06 7.E-06
RM: 12, Station: CR12W Phenanthrene ND
RM: 12, Station: CR12W Pyrene ND
RM: 12, Station: CR12W Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 12, Station: CR12W Phthalates 
RM: 12, Station: CR12W Butylbenzyl phthalate ND
RM: 12, Station: CR12W Semi-Volatile Organic Compounds
RM: 12, Station: CR12W Dibenzofuran 4.E-07 4.E-07
RM: 12, Station: CR12W Hexachlorobenzene 3.E-05 3.E-05
RM: 12, Station: CR12W Hexachlorobutadiene 2.E-07 2.E-07
RM: 12, Station: CR12W Phenols
RM: 12, Station: CR12W 4-Methylphenol ND
RM: 12, Station: CR12W Pentachlorophenol ND
RM: 12, Station: CR12W Phenol ND
RM: 12, Station: CR12W Polychlorinated Biphenyls
RM: 12, Station: CR12W Total Aroclors NA
RM: 12, Station: CR12W Total PCB Congeners --
RM: 12, Station: CR12W Total PCBs, Adjusted 2.E-01 2.E-01
RM: 12, Station: CR12W Dioxin/Furans
RM: 12, Station: CR12W Total Dioxin/Furan TEQ 1.E-01 1.E-01
RM: 12, Station: CR12W Total PCB TEQ 1.E-01 1.E-01
RM: 12, Station: CR12W Total TEQ 3.E-01 3.E-01
RM: 12, Station: CR12W Pesticides
RM: 12, Station: CR12W Aldrin ND
RM: 12, Station: CR12W alpha-Hexachlorocyclohexane 3.E-06 3.E-06
RM: 12, Station: CR12W Dieldrin 5.E-05 5.E-05
RM: 12, Station: CR12W Endrin ND
RM: 12, Station: CR12W Heptachlor epoxide 6.E-06 6.E-06
RM: 12, Station: CR12W Total DDD 3.E-05 3.E-05
RM: 12, Station: CR12W Total DDE 1.E-03 1.E-03
RM: 12, Station: CR12W Total DDT ND
RM: 12, Station: CR12W Total Chlordane 2.E-04 2.E-04
RM: 12, Station: CR12W Total Endosulfan ND

Exposure Point Total 2.E-02 2.E-02 3.E-03 1.E-01 2.E-01 4.E-03 2.E-03 2.E-01 3.E-01
Body Without Shell RM: 12, Station: CR12E Metals

RM: 12, Station: CR12E Aluminum 2.E-02 2.E-02
RM: 12, Station: CR12E Antimony ND
RM: 12, Station: CR12E Arsenic, inorganic 2.E-02 2.E-02
RM: 12, Station: CR12E Cadmium 3.E-03 3.E-03
RM: 12, Station: CR12E Chromium 5.E-05
RM: 12, Station: CR12E Copper 1.E-01 1.E-01
RM: 12, Station: CR12E Lead --
RM: 12, Station: CR12E Manganese 1.E-01 1.E-01
RM: 12, Station: CR12E Mercury 7.E-02 7.E-02
RM: 12, Station: CR12E Nickel 3.E-03 3.E-03
RM: 12, Station: CR12E Selenium ND
RM: 12, Station: CR12E Silver ND
RM: 12, Station: CR12E Thallium ND
RM: 12, Station: CR12E Zinc 2.E-02 2.E-02
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult
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Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 12, Station: CR12E Butyltins
RM: 12, Station: CR12E Butyltin ion 5.E-04 5.E-04
RM: 12, Station: CR12E Dibutyltin ion ND
RM: 12, Station: CR12E Tributyltin ion ND
RM: 12, Station: CR12E Polynuclear Aromatic Hydrocarbons
RM: 12, Station: CR12E 2-Methylnaphthalene ND
RM: 12, Station: CR12E Acenaphthene ND
RM: 12, Station: CR12E Acenaphthylene ND
RM: 12, Station: CR12E Anthracene 1.E-07
RM: 12, Station: CR12E Benzo(a)anthracene ND
RM: 12, Station: CR12E Benzo(a)pyrene --
RM: 12, Station: CR12E Benzo(b)fluoranthene ND
RM: 12, Station: CR12E Benzo(g,h,i)perylene ND
RM: 12, Station: CR12E Benzo(k)fluoranthene --
RM: 12, Station: CR12E Chrysene ND
RM: 12, Station: CR12E Dibenzo(a,h)anthracene ND
RM: 12, Station: CR12E Fluoranthene ND
RM: 12, Station: CR12E Fluorene 1.E-06 1.E-06
RM: 12, Station: CR12E Indeno(1,2,3-cd)pyrene ND
RM: 12, Station: CR12E Naphthalene 7.E-06 7.E-06
RM: 12, Station: CR12E Phenanthrene ND
RM: 12, Station: CR12E Pyrene ND
RM: 12, Station: CR12E Total Carcinogenic PAHs --
RM: 12, Station: CR12E Phthalates 
RM: 12, Station: CR12E Butylbenzyl phthalate 5.E-06 5.E-06 5.E-06
RM: 12, Station: CR12E Semi-Volatile Organic Compounds
RM: 12, Station: CR12E Dibenzofuran ND
RM: 12, Station: CR12E Hexachlorobenzene 3.E-05 3.E-05
RM: 12, Station: CR12E Hexachlorobutadiene ND
RM: 12, Station: CR12E Phenols
RM: 12, Station: CR12E 4-Methylphenol ND
RM: 12, Station: CR12E Pentachlorophenol ND
RM: 12, Station: CR12E Phenol 2.E-05 2.E-05 2.E-05
RM: 12, Station: CR12E Polychlorinated Biphenyls
RM: 12, Station: CR12E Total Aroclors NA
RM: 12, Station: CR12E Total PCB Congeners --
RM: 12, Station: CR12E Total PCBs, Adjusted 8.E-02 8.E-02
RM: 12, Station: CR12E Dioxin/Furans
RM: 12, Station: CR12E Total Dioxin/Furan TEQ 7.E-02 7.E-02
RM: 12, Station: CR12E Total PCB TEQ 5.E-02 5.E-02
RM: 12, Station: CR12E Total TEQ 1.E-01 1.E-01
RM: 12, Station: CR12E Pesticides
RM: 12, Station: CR12E Aldrin ND
RM: 12, Station: CR12E alpha-Hexachlorocyclohexane ND
RM: 12, Station: CR12E Dieldrin 8.E-05 8.E-05
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
Potential Concern

Noncancer
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

RM: 12, Station: CR12E Endrin ND
RM: 12, Station: CR12E Heptachlor epoxide ND
RM: 12, Station: CR12E Total DDD 3.E-05 3.E-05
RM: 12, Station: CR12E Total DDE 9.E-04 9.E-04
RM: 12, Station: CR12E Total DDT ND
RM: 12, Station: CR12E Total Chlordane 1.E-04 1.E-04
RM: 12, Station: CR12E Total Endosulfan ND

Exposure Point Total 2.E-02 2.E-02 3.E-03 1.E-01 2.E-01 4.E-03 1.E-03 8.E-02 1.E-01 2.E-05
Body Without Shell Study Area Wide Metals

Study Area Wide Aluminum 2.E-02 2.E-02
Study Area Wide Antimony 4.E-03 4.E-03
Study Area Wide Arsenic, inorganic 3.E-02 3.E-02
Study Area Wide Cadmium 5.E-03 5.E-03
Study Area Wide Chromium 7.E-05
Study Area Wide Copper 9.E-02 9.E-02
Study Area Wide Lead --
Study Area Wide Manganese 2.E-01 2.E-01
Study Area Wide Mercury 7.E-02 7.E-02
Study Area Wide Nickel 5.E-03 5.E-03
Study Area Wide Selenium 7.E-03 7.E-03
Study Area Wide Silver 1.E-03 1.E-03
Study Area Wide Thallium 1.E-02 1.E-02 1.E-02
Study Area Wide Zinc 1.E-02 1.E-02
Study Area Wide Butyltins
Study Area Wide Butyltin ion 1.E-03 1.E-03
Study Area Wide Dibutyltin ion 6.E-02 6.E-02
Study Area Wide Tributyltin ion 7.E-04 7.E-04
Study Area Wide Polynuclear Aromatic Hydrocarbons
Study Area Wide 2-Methylnaphthalene 3.E-05 3.E-05
Study Area Wide Acenaphthene 5.E-06 5.E-06
Study Area Wide Acenaphthylene 1.E-06 1.E-06
Study Area Wide Anthracene 6.E-07
Study Area Wide Benzo(a)anthracene --
Study Area Wide Benzo(a)pyrene --
Study Area Wide Benzo(b)fluoranthene --
Study Area Wide Benzo(g,h,i)perylene 1.E-05 1.E-05
Study Area Wide Benzo(k)fluoranthene --
Study Area Wide Chrysene --
Study Area Wide Dibenzo(a,h)anthracene --
Study Area Wide Fluoranthene 2.E-04 2.E-04 2.E-04 2.E-04
Study Area Wide Fluorene 4.E-06 4.E-06
Study Area Wide Indeno(1,2,3-cd)pyrene --
Study Area Wide Naphthalene 1.E-05 1.E-05
Study Area Wide Phenanthrene 2.E-04 2.E-04
Study Area Wide Pyrene 2.E-04 2.E-04
Study Area Wide Total Carcinogenic PAHs --
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TABLE 5-181.
Calculation of Endpoint-Specific Hazard Indices - Adult, Crayfish Consumption
Mean Exposure, High Ingestion Rate (18 g/day)

Medium: Tissue
Scenario Timeframe:  Current/Future Exposure Medium:  Crayfish Tissue (whole body, without shell)
Receptor Population: Fisher Exposure Route:  Ingestion
Population Age:  Adult

Chemical of
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Tissue Type Exposure Point

Endpoint-Specific Hazard Indices

Study Area Wide Phthalates 
Study Area Wide Butylbenzyl phthalate 2.E-05 2.E-05 2.E-05
Study Area Wide Semi-Volatile Organic Compounds
Study Area Wide Dibenzofuran 2.E-06 2.E-06
Study Area Wide Hexachlorobenzene 2.E-05 2.E-05
Study Area Wide Hexachlorobutadiene 5.E-07 5.E-07
Study Area Wide Phenols
Study Area Wide 4-Methylphenol 2.E-03 2.E-03 2.E-03
Study Area Wide Pentachlorophenol 3.E-04 3.E-04 3.E-04
Study Area Wide Phenol 1.E-04 1.E-04 1.E-04
Study Area Wide Polychlorinated Biphenyls
Study Area Wide Total Aroclors 4.E-01 4.E-01
Study Area Wide Total PCB Congeners --
Study Area Wide Total PCBs, Adjusted 2.E+00 2.E+00
Study Area Wide Dioxin/Furans
Study Area Wide Total Dioxin/Furan TEQ 5.E-01 5.E-01
Study Area Wide Total PCB TEQ 3.E-01 3.E-01
Study Area Wide Total TEQ 8.E-01 8.E-01
Study Area Wide Pesticides
Study Area Wide Aldrin 7.E-05 7.E-05
Study Area Wide alpha-Hexachlorocyclohexane 5.E-08 5.E-08
Study Area Wide Dieldrin 1.E-04 1.E-04
Study Area Wide Endrin 5.E-04 5.E-04
Study Area Wide Heptachlor epoxide 2.E-05 2.E-05
Study Area Wide Total DDD 9.E-04 9.E-04
Study Area Wide Total DDE 3.E-03 3.E-03
Study Area Wide Total DDT 2.E-03 2.E-03
Study Area Wide Total Chlordane 5.E-04 5.E-04
Study Area Wide Total Endosulfan 4.E-05 4.E-05 4.E-05 4.E-05

Exposure Point Total 3.E-02 3.E-02 5.E-03 9.E-02 3.E-01 1.E-02 2.E-02 2.E+00 3.E-05 8.E-01 1.E-04

Notes:
a Numbers presented are rounded values.  Sums calculated before rounding.
b Sums calculated using PCB congener data when available. When congener data not available, PCB Aroclor data were used in sums.

Abbreviations:
-- = Not applicable. ND = Not Detected in given exposure area.
DDD = Dichlorodiphenyldichloroethane. PAHs = Polynuclear Aromatic Hydrocarbons.
DDE = Dichlorodiphenyldichloroethylene. PCB = Polychlorinated Biphenyls.
DDT = Dichlorodiphenyltrichloroethane. RM = River mile.
HQ = Hazard Quotient. TEQ = Toxic Equivalents.
NA = Not available.  Chemical not analyzed or had rejected result for given exposure area.
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TABLE 5-182.
Summary of Cumulative Cancer and Noncancer Risks from Multiple Exposure Scenarios
95% UCL/Maximum Exposure

Adult Recreational Beach User Beach Sediment 06B030 4.E-06 06B030 2.E-02
Surface Water All locations 2.E-08 W010, W014, W020, Study Area Wide Transects 1.E-04

4.E-06 2.E-02
Child Recreational Beach User Beach Sediment B003,  04B024, 06B030 1.E-05 06B030 3.E-01

Surface Water Cathedral Park (W010), Study Area Wide Transects 5.E-08 W010, W014, W020, Study Area Wide Transects 1.E-03
1.E-05 3.E-01

Transient Beach Sediment 03B031 6.E-07 09B027 6.E-02
Surface Water W025 7.E-07 W027 4.E-01
Groundwater Seep OF22B 3.E-09 OF22B 6.E-04

1.E-06 4.E-01
Fisherd (Bank fishing) Beach Sediment 04B024, 06B030 6.E-06 06B030 3.E-02

Fish Consumption FZ: RM 4 to 8e 6.E-02 FZ: RM 4 to 8e 3.E+03
Shellfish Consumption RM 6 East, RM 6 Westf 7.E-04 RM 6 Eastf 3.E+01

6.E-02 3.E+03
Fisherd (Boat fishing) In-Water Sediment RM 7 West, RM 6 West 5.E-05 RM 7 West 9.E-01

Fish Consumption FZ: RM 4 to 8e 6.E-02 FZ: RM 4 to 8e 3.E+03
Shellfish Consumption RM 6 East, RM 6 Westf 7.E-04 RM 6 Eastf 3.E+01

6.E-02 3.E+03
Tribal Fisher (Bank fishing) Beach Sediment 04B024, 06B030, B003 2.E-05 06B030 5.E-02

Fish Consumption Study Area Wide 1.E-02 Study Area Wide 2.E+02
1.E-02 2.E+02

Tribal Fisher (Boat fishing) In-Water Sediment RM 6 West, RM 7 West 2.E-04 RM 7 West 1.E+00
Fish Consumption Study Area Wide 1.E-02 Study Area Wide 2.E+02

1.E-02 2.E+02
Diverg In-water Sediment RM 6 West 3.E-05 RM 7 West 4.E-01

Surface Water RM 6 West 1.E-05 RM 8 SIL 6.E-03
4.E-05 4.E-01

Notes:
a Receptor populations include populations assessed for exposure to multiple media in the BHHRA.
b

c
d The highest risk/hazard of all fisher scenarios is presented.
e
f
g The highest risk/hazard of all diver scenarios and exposure areas is presented.

Exposure points listed are the locations of the maximum cumulative cancer risk/non-cancer hazard for the receptor population under reasonable maximum exposure scenarios and high tissue consumption rates of whole body 
tissue (where applicable). 
All values are rounded. Sums calculated before rounding.

Fish consumption scenario resulting in highest estimated risk/hazard is for consumption whole body tissue, common carp, single-species diet.
Shellfish consumption scenario resulting in highest estimated risk/hazard is for clam.

Maximum Estimated Non-
Cancer Hazardc

Max Estimated Non-Cancer 
Hazard from Multiple 
Exposure Scenariosc

Exposure Point 
of Maximum Estimated Non-Cancer Hazard to Receptor 

Populationb

Estimated Cumulative 
Cancer Risk from Multiple 

Exposure Scenariosc

Exposure Area (Station)
of Maximum Estimated Cancer Risk to Receptor PopulationbExposure MediaReceptor Populationa Maximum Estimated Cancer 

Riskc
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TABLE 5-183.
Summary of Cumulative Cancer and Noncancer Risks from Multiple Exposure Scenarios
Mean Exposure

Adult Recreational Beach User Beach Sediment 06B030 2.E-07 06B030 3.E-03
Surface Water W010, W014, W020, Study Area Wide Transects 2.E-09 W010, W014, W020, Study Area Wide Transects 3.E-05

2.E-07 3.E-03
Child Recreational Beach User Beach Sediment 06B030 1.E-06 06B030 3.E-02

Surface Water W010, W014, Study Area Wide Transects 9.E-09 W010, W014, W020, Study Area Wide Transects 2.E-04
1.E-06 3.E-02

Transient Beach Sediment 03B031 4.E-08 03B031 8.E-03
Surface Water W005 1.E-07 W027 7.E-02
Groundwater Seep Outfall 22B 4.E-10 Outfall 22B 2.E-04

1.E-07 7.E-02
Fisherd (Bank fishing) Beach Sediment 06B030 3.E-07 B003, B005 2.E-02

Fish Consumption FZ: RM 4 to 8 2.E-02 FZ: RM 4 to 8 9.E+02
Shellfish Consumption RM 6 East, RM 6 West 7.E-04 RM 6 Eastf 3.E+01

2.E-02 9.E+02
Fisherd (Boat fishing) In-Water Sediment RM 6 West 9.E-07 RM 7 West 2.E-02

Fish Consumption FZ: RM 4 to 8e 2.E-02 FZ: RM 4 to 8e 9.E+02
Shellfish Consumption RM 6 Eastf, RM 6 Westf 7.E-04 RM 6 Eastf 3.E+01

2.E-02 9.E+02
Tribal Fisher (Bank fishing) Beach Sediment 06B030 2.E-06 04B024 2.E-02

Fish Consumption Study Area Wide 5.E-03 Study Area Wide 7.E+01
5.E-03 7.E+01

Tribal Fisher (Boat fishing) In-Water Sediment RM 6 West 6.E-06 RM 7 West 5.E-02
Fish Consumption Study Area Wide 5.E-03 Study Area Wide 7.E+01

5.E-03 7.E+01
Diverg In-water Sediment RM 6 West 6.E-07 RM 7 West 8.E-03

Surface Water RM 6.0 W 5.E-07 RM 8 SIL 7.E-04
1.E-06 8.E-03

Notes:
a Receptor populations include populations assessed for exposure to multiple media in the BHHRA.
b

c
d The highest risk/hazard of central tendency fisher exposure scenarios is presented.
e
f
g The highest risk/hazard of all diver scenarios and exposure areas is presented.

Exposure points listed are the locations of the maximum cumulative cancer risk/non-cancer hazard for the receptor population under central tendency scenarios and high tissue consumption rates of whole body tissue (where 
applicable). 
All values are rounded. Sums calculated before rounding.

Fish consumption scenario resulting in highest estimated risk/hazard is for consumption whole body tissue, common carp, single-species diet.
Shellfish consumption scenario resulting in highest estimated risk/hazard is for clam.

Maximum Estimated Non-
Cancer Hazardc

Max Estimated Non-Cancer 
Hazard from Multiple 
Exposure Scenariosc

Exposure Point 
of Maximum Estimated Non-Cancer Hazard to Receptor 

Populationb

Estimated Cumulative 
Cancer Risk from Multiple 

Exposure Scenariosc

Exposure Area (Station)
of Maximum Estimated Cancer Risk to Receptor PopulationbExposure MediaReceptor Populationa Maximum Estimated Cancer 

Riskc
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TABLE 5-184.
Summary of Cumulative Cancer and Noncancer Risks for Multiple Diver Exposure Scenarios
95% UCL/Maximum Exposure

 

Toxicity Endpoint for Maximum HI

Diverc RM 2.0 W In-water Sediment 7.E-08 skin 5.E-04
Surface Water 2.E-08 skin 1.E-04

9.E-08 7.E-04
RM 2.0 E In-water Sediment 5.E-07 immunological, reproduction 7.E-03

Surface Water 2.E-08 liver, weight change 2.E-03
5.E-07 7.E-03

RM 2.5 W In-water Sediment 3.E-07 skin 7.E-04
Surface Waterd 1.E-07 liver, weight change 3.E-03

4.E-07 3.E-03
RM 2.5 E In-water Sediment 1.E-06 skin 7.E-04

Surface Waterd 1.E-07 liver, weight change 3.E-03
1.E-06 3.E-03

RM 3.0 W In-water Sediment 5.E-07 blood, liver 3.E-03
Surface Water 2.E-07 skin 9.E-05

7.E-07 3.E-03
RM 3.0 E In-water Sediment 2.E-07 blood, liver 9.E-04

Surface Waterd 1.E-07 liver, weight change 3.E-03
3.E-07 4.E-03

RM 3.5 W In-water Sediment 9.E-07 blood, liver 3.E-03
Surface Waterd 1.E-07 liver, weight change 3.E-03

1.E-06 6.E-03
RM 3.5 E In-water Sediment 1.E-06 immunological, reproduction 1.E-02

Surface Water 1.E-07 skin 9.E-05
1.E-06 1.E-02

RM 4.0 W In-water Sediment 4.E-07 blood, liver 2.E-03
Surface Water 3.E-08 skin 9.E-05

5.E-07 2.E-03
RM 4.0 E In-water Sediment 1.E-06 immunological 3.E-03

Surface Water 3.E-07 skin 9.E-05
2.E-06 3.E-03

RM 4.5 W In-water Sediment 1.E-06 blood, liver 3.E-03
Surface Waterd 1.E-07 skin 8.E-05

1.E-06 3.E-03
RM 4.5 E In-water Sediment 5.E-06 blood, liver 3.E-03

Surface Water 1.E-06 skin 9.E-05
6.E-06 3.E-03

RM 5.0 W In-water Sediment 1.E-06 blood, liver 4.E-03
Surface Waterd 1.E-07 skin 8.E-05

1.E-06 4.E-03
RM 5.0 E In-water Sediment 4.E-07 blood, liver 3.E-03

Surface Waterd 1.E-07 skin 8.E-05
5.E-07 3.E-03

Estimated Cumulative 
Cancer Risk from Multiple 

Exposure Scenariosb

Estimated Non-
Cancer Hazard

Receptor 
Population

Exposure Area
of Maximum Estimated Cancer Risk to 

Receptor Populationa
Exposure Media

Estimated Cumulative Non-Cancer 
Hazard from Multiple Exposure 

Scenariosb

Estimated Cancer 
Risk
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TABLE 5-184.
Summary of Cumulative Cancer and Noncancer Risks for Multiple Diver Exposure Scenarios
95% UCL/Maximum Exposure

 

Toxicity Endpoint for Maximum HI
Estimated Cumulative 

Cancer Risk from Multiple 
Exposure Scenariosb

Estimated Non-
Cancer Hazard

Receptor 
Population

Exposure Area
of Maximum Estimated Cancer Risk to 

Receptor Populationa
Exposure Media

Estimated Cumulative Non-Cancer 
Hazard from Multiple Exposure 

Scenariosb

Estimated Cancer 
Risk

RM 5.5 W In-water Sediment 2.E-06 skin 8.E-04
Surface Water 3.E-08 skin 9.E-05

2.E-06 9.E-04
RM 5.5 E In-water Sediment 7.E-07 blood, liver 3.E-03

Surface Water 2.E-08 skin 9.E-05
7.E-07 3.E-03

RM 6.0 W In-water Sediment 3.E-05 blood, liver 7.E-04
Surface Water 1.E-05 skin 9.E-05

4.E-05 7.E-04
RM 6.0 E In-water Sediment 1.E-06 immunological 2.E-03

Surface Waterd 1.E-07 skin 8.E-05
1.E-06 2.E-03

RM 6.5 W In-water Sediment 1.E-06 reproduction 3.E-03
Surface Water 6.E-07 skin 9.E-05

2.E-06 3.E-03
RM 6.5 E In-water Sediment 5.E-07 immunological 6.E-03

Surface Water 2.E-07 skin 8.E-05
6.E-07 6.E-03

RM 7.0 W In-water Sediment 2.E-05 endocrine 4.E-01
Surface Water 3.E-07 liver, weight change 2.E-03

2.E-05 4.E-01
RM 7.0 E In-water Sediment 8.E-07 blood, liver 3.E-03

Surface Waterd 1.E-07 liver, weight change 3.E-03
9.E-07 5.E-03

RM 7.5 W In-water Sediment 3.E-07 blood, liver, immunological 2.E-03
Surface Water 2.E-08 skin 1.E-04

3.E-07 2.E-03
RM 7.5 E In-water Sediment 1.E-07 blood, liver 2.E-03

Surface Waterd 1.E-07 liver, weight change 3.E-03
2.E-07 4.E-03

RM 8.0 W In-water Sediment 5.E-07 immunological 3.E-03
Surface Waterd 1.E-07 liver, weight change 3.E-03

6.E-07 3.E-03
RM 8.0 E In-water Sediment 6.E-07 immunological 6.E-03

Surface Waterd 1.E-07 liver, weight change 3.E-03
7.E-07 6.E-03

SIL In-water Sediment 8.E-07 immunological, reproduction 8.E-03
Surface Water 4.E-07 liver, weight change 6.E-03

1.E-06 8.E-03
RM 8.5 W In-water Sediment 2.E-06 immunological 5.E-02

Surface Water 4.E-08 skin 9.E-05
2.E-06 5.E-02
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TABLE 5-184.
Summary of Cumulative Cancer and Noncancer Risks for Multiple Diver Exposure Scenarios
95% UCL/Maximum Exposure

 

Toxicity Endpoint for Maximum HI
Estimated Cumulative 

Cancer Risk from Multiple 
Exposure Scenariosb

Estimated Non-
Cancer Hazard

Receptor 
Population

Exposure Area
of Maximum Estimated Cancer Risk to 

Receptor Populationa
Exposure Media

Estimated Cumulative Non-Cancer 
Hazard from Multiple Exposure 

Scenariosb

Estimated Cancer 
Risk

RM 8.5 E In-water Sediment 3.E-07 blood, skin, liver 1.E-03
Surface Waterd 1.E-07 liver, weight change 3.E-03

4.E-07 4.E-03
RM 9.0 W In-water Sediment 6.E-07 immunological 1.E-02

Surface Waterd 1.E-07 liver, weight change 3.E-03
7.E-07 1.E-02

RM 9.0 E In-water Sediment 1.E-07 immunological 8.E-04
Surface Waterd 1.E-07 liver, weight change 3.E-03

2.E-07 3.E-03
RM 9.5 W In-water Sediment 4.E-07 immunological 2.E-03

Surface Water 7.E-07 skin 1.E-04
1.E-06 2.E-03

RM 9.5 E In-water Sediment 1.E-07 skin, immunological 5.E-04
Surface Water 1.E-08 skin 9.E-05

1.E-07 6.E-04
RM 10.0 W In-water Sediment 9.E-07 skin, immunological 4.E-03

Surface Waterd 1.E-07 liver, weight change 3.E-03
1.E-06 4.E-03

RM 10.0 E In-water Sediment 3.E-07 skin 5.E-04
Surface Waterd 1.E-07 liver, weight change 3.E-03

4.E-07 3.E-03
RM 10.5 W In-water Sediment 1.E-07 skin 7.E-04

Surface Waterd 1.E-07 liver, weight change 3.E-03
2.E-07 3.E-03

RM 10.5 E In-water Sediment 1.E-07 immunological 1.E-03
Surface Waterd 1.E-07 liver, weight change 3.E-03

2.E-07 3.E-03
RM 11.0 W In-water Sediment 2.E-07 skin 5.E-04

Surface Waterd 1.E-07 liver, weight change 3.E-03
3.E-07 3.E-03
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TABLE 5-184.
Summary of Cumulative Cancer and Noncancer Risks for Multiple Diver Exposure Scenarios
95% UCL/Maximum Exposure

 

Toxicity Endpoint for Maximum HI
Estimated Cumulative 

Cancer Risk from Multiple 
Exposure Scenariosb

Estimated Non-
Cancer Hazard

Receptor 
Population

Exposure Area
of Maximum Estimated Cancer Risk to 

Receptor Populationa
Exposure Media

Estimated Cumulative Non-Cancer 
Hazard from Multiple Exposure 

Scenariosb

Estimated Cancer 
Risk

RM 11.0 E In-water Sediment 8.E-07 immunological 3.E-02
Surface Waterd 1.E-07 liver, weight change 3.E-03

9.E-07 3.E-02

Notes:
a
b

c

d Risk from nearest upstream surface water transect used to calculate cumulative total for the given river segement.

The highest risk/hazard of all diver scenarios is presented, which is the reasonable maximum exposure scenario for a commercial diver in a wet suit.

Exposure points listed are the in-water sediment exposure areas within the Study Area which were assessed for potential risk to a diver in a wet suit.
Cumulative cancer risk is calculated for each 1/2 mile river segment, per side of river.  The surface water risk from single point surface water data for each corresponding segement was used 
when available.  When no single point surface water data existed for a given river mile segment, risk calculated from the closest upstream transect data was used, as noted.
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TABLE 5-185.
Summary of Cumulative Cancer and Noncancer Risks for Multiple Diver Exposure Scenarios
Mean Exposure

 

Toxicity Endpoint for 
Maximum HI

Diverc RM 2.0 W In-water Sediment 5.E-09 skin 6.E-05
Surface Water 1.E-09 skin 2.E-05

6.E-09 8.E-05
RM 2.0 E In-water Sediment 1.E-08 immunological 3.E-04

Surface Water 9.E-10 liver, weight change 5.E-04
1.E-08 5.E-04

RM 2.5 W In-water Sediment 1.E-08 skin 7.E-05
Surface Waterd 9.E-09 liver, weight change 4.E-04

2.E-08 4.E-04
RM 2.5 E In-water Sediment 1.E-08 skin 7.E-05

Surface Waterd 9.E-09 liver, weight change 4.E-04
2.E-08 4.E-04

RM 3.0 W In-water Sediment 1.E-08 blood, liver 5.E-04
Surface Water 2.E-08 skin 2.E-05

3.E-08 5.E-04
RM 3.0 E In-water Sediment 6.E-09 blood, liver 2.E-04

Surface Waterd 9.E-09 liver, weight change 4.E-04
2.E-08 6.E-04

RM 3.5 W In-water Sediment 1.E-08 blood, liver 7.E-04
Surface Waterd 9.E-09 liver, weight change 4.E-04

2.E-08 1.E-03
RM 3.5 E In-water Sediment 2.E-08 immunological 4.E-04

Surface Water 7.E-09 skin 2.E-05
2.E-08 4.E-04

RM 4.0 W In-water Sediment 1.E-08 blood, liver 3.E-04
Surface Water 2.E-09 skin 1.E-05

1.E-08 3.E-04
RM 4.0 E In-water Sediment 2.E-08 blood, liver 2.E-04

Surface Water 2.E-08 skin 2.E-05
4.E-08 2.E-04

RM 4.5 W In-water Sediment 2.E-08 blood, liver 3.E-04
Surface Waterd 9.E-09 skin 1.E-05

3.E-08 3.E-04
RM 4.5 E In-water Sediment 9.E-08 blood, liver 4.E-04

Surface Water 6.E-08 skin 2.E-05
1.E-07 4.E-04

RM 5.0 W In-water Sediment 2.E-08 blood, liver 5.E-04
Surface Waterd 9.E-09 skin 1.E-05

3.E-08 5.E-04
RM 5.0 E In-water Sediment 9.E-09 blood, liver 6.E-04

Surface Waterd 9.E-09 skin 1.E-05
2.E-08 6.E-04

Receptor 
Population

Exposure Area 
of Maximum Estimated Cancer Risk to 

Receptor Populationa
Exposure Media

Estimated Cumulative Non-Cancer 
Hazard from Multiple Exposure 

Scenariosb

Estimated Cancer 
Risk

Estimated Cumulative 
Cancer Risk from Multiple 

Exposure Scenariosb

Estimated Non-
Cancer Hazard
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TABLE 5-185.
Summary of Cumulative Cancer and Noncancer Risks for Multiple Diver Exposure Scenarios
Mean Exposure

 

Toxicity Endpoint for 
Maximum HI

Receptor 
Population

Exposure Area 
of Maximum Estimated Cancer Risk to 

Receptor Populationa
Exposure Media

Estimated Cumulative Non-Cancer 
Hazard from Multiple Exposure 

Scenariosb

Estimated Cancer 
Risk

Estimated Cumulative 
Cancer Risk from Multiple 

Exposure Scenariosb

Estimated Non-
Cancer Hazard

RM 5.5 W In-water Sediment 4.E-08 skin 7.E-05
Surface Water 2.E-09 skin 2.E-05

4.E-08 9.E-05
RM 5.5 E In-water Sediment 2.E-08 blood, liver 3.E-04

Surface Water 9.E-10 skin 1.E-05
2.E-08 3.E-04

RM 6.0 W In-water Sediment 6.E-07 blood, skin, liver 6.E-05
Surface Water 5.E-07 skin 2.E-05

1.E-06 6.E-05
RM 6.0 E In-water Sediment 2.E-08 immunological 7.E-05

Surface Waterd 9.E-09 skin 1.E-05
3.E-08 7.E-05

RM 6.5 W In-water Sediment 3.E-08 skin, reproduction 1.E-04
Surface Water 3.E-08 skin 2.E-05

5.E-08 1.E-04
RM 6.5 E In-water Sediment 9.E-09 immunological 2.E-04

Surface Water 7.E-09 skin 1.E-05
2.E-08 2.E-04

RM 7.0 W In-water Sediment 2.E-07 reproduction 8.E-03
Surface Water 2.E-08 liver, weight change 4.E-04

2.E-07 8.E-03
RM 7.0 E In-water Sediment 1.E-08 blood, liver 4.E-04

Surface Waterd 6.E-09 liver, weight change 4.E-04
2.E-08 8.E-04

RM 7.5 W In-water Sediment 6.E-09 blood, liver 2.E-04
Surface Water 1.E-09 skin 2.E-05

7.E-09 2.E-04
RM 7.5 E In-water Sediment 4.E-09 blood, liver 3.E-04

Surface Waterd 6.E-09 liver, weight change 4.E-04
1.E-08 6.E-04

RM 8.0 W In-water Sediment 9.E-09 blood, liver 2.E-04
Surface Waterd 6.E-09 liver, weight change 4.E-04

1.E-08 4.E-04
RM 8.0 E In-water Sediment 1.E-08 blood, liver 3.E-04

Surface Waterd 6.E-09 liver, weight change 4.E-04
2.E-08 4.E-04

SIL In-water Sediment 1.E-08 immunological 3.E-04
Surface Water 2.E-08 liver, weight change 7.E-04

3.E-08 7.E-04
RM 8.5 W In-water Sediment 2.E-08 immunological 1.E-03

Surface Water 3.E-09 skin 2.E-05
3.E-08 1.E-03
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TABLE 5-185.
Summary of Cumulative Cancer and Noncancer Risks for Multiple Diver Exposure Scenarios
Mean Exposure

 

Toxicity Endpoint for 
Maximum HI

Receptor 
Population

Exposure Area 
of Maximum Estimated Cancer Risk to 

Receptor Populationa
Exposure Media

Estimated Cumulative Non-Cancer 
Hazard from Multiple Exposure 

Scenariosb

Estimated Cancer 
Risk

Estimated Cumulative 
Cancer Risk from Multiple 

Exposure Scenariosb

Estimated Non-
Cancer Hazard

RM 8.5 E In-water Sediment 6.E-09 blood, liver 1.E-04
Surface Waterd 6.E-09 liver, weight change 4.E-04

1.E-08 5.E-04
RM 9.0 W In-water Sediment 1.E-08 immunological 4.E-04

Surface Waterd 6.E-09 liver, weight change 4.E-04
2.E-08 4.E-04

RM 9.0 E In-water Sediment 4.E-09 skin 6.E-05
Surface Waterd 6.E-09 liver, weight change 4.E-04

1.E-08 4.E-04
RM 9.5 W In-water Sediment 1.E-08 immunological 2.E-04

Surface Water 3.E-08 skin 2.E-05
4.E-08 2.E-04

RM 9.5 E In-water Sediment 4.E-09 skin 5.E-05
Surface Water 8.E-10 skin 1.E-05

5.E-09 7.E-05
RM 10.0 W In-water Sediment 1.E-08 skin 2.E-04

Surface Waterd 6.E-09 liver, weight change 4.E-04
2.E-08 4.E-04

RM 10.0 E In-water Sediment 6.E-09 skin 5.E-05
Surface Waterd 6.E-09 liver, weight change 4.E-04

1.E-08 4.E-04
RM 10.5 W In-water Sediment 5.E-09 skin 7.E-05

Surface Waterd 6.E-09 liver, weight change 4.E-04
1.E-08 4.E-04

RM 10.5 E In-water Sediment 4.E-09 skin 5.E-05
Surface Waterd 6.E-09 liver, weight change 4.E-04

1.E-08 4.E-04
RM 11.0 W In-water Sediment 5.E-09 skin 6.E-05

Surface Waterd 6.E-09 liver, weight change 4.E-04
1.E-08 4.E-04

RM 11.0 E In-water Sediment 1.E-08 immunological 9.E-04
Surface Waterd 6.E-09 liver, weight change 4.E-04

2.E-08 9.E-04

Notes:
a

b

c

d Risk from nearest upstream surface water transect used to calculate cumulative total for the given river segement.

The central tendency exposure scenario for a commercial diver in a wet suit is presented.

Exposure points listed are the in-water sediment exposure areas within the Study Area which were assessed for potential risk to a diver in a wet suit.

Cumulative cancer risk is calculated for each 1/2 mile river segment, per side of river.  The surface water risk from single point surface water data for each corresponding 
segement was used when available.  When no single point surface water data existed for a given river mile segment, risk calculated from the closest upstream transect data was 
used, as noted.
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TABLE 5-186. 
Ranges of Estimated Cumulative Excess Lifetime Cancer Risks and Hazard Indices for Portland Harbor Human Health Scenarios

Receptor Exposure Scenario Min Max Min Max Min Max Min Max
Dockside Worker Direct Exposure to Beach Sediment 5.E-07 9.E-05 5.E-04 4.E-02 4.E-08 6.E-06 9.E-05 8.E-03
Diver in Dry Suit Direct Exposure to In-water Sediment 3.E-08 6.E-06 7.E-09 1.E-01 NA NA NA NA

Direct Exposure to Surface Water 1.E-08 2.E-06 2.E-09 1.E-03 NA NA NA NA
Diver in Wet Suit Direct Exposure to In-water Sediment 9.E-08 3.E-05 4.E-08 4.E-01 3.E-09 6.E-07 2.E-09 8.E-03

Direct Exposure to Surface Water 1.E-08 1.E-05 4.E-09 6.E-03 8.E-10 5.E-07 1.E-09 7.E-04
In-water Worker Direct Exposure to In-water Sediment 7.E-08 1.E-05 3.E-08 7.E-01 5.E-09 4.E-07 3.E-09 3.E-02
Transient Direct Exposure to Beach Sediment 1.E-07 6.E-07 1.E-03 6.E-02 8.E-09 4.E-08 1.E-04 8.E-03

Direct Exposure to Groundwater Seep 3.E-09 3.E-09 2.E-06 6.E-04 4.E-10 4.E-10 1.E-06 2.E-04
Direct Exposure to Surface Water 6.E-07 7.E-07 4.E-02 4.E-01 7.E-08 1.E-07 1.E-02 7.E-02

Adult Recreational Beach User Direct Exposure to Beach Sediment 5.E-07 4.E-06 1.E-04 2.E-02 2.E-08 2.E-07 3.E-05 3.E-03
Direct Exposure to Surface Water 2.E-08 2.E-08 1.E-04 1.E-04 2.E-09 2.E-09 3.E-05 3.E-05

Child Recreational Beach User Direct Exposure to Beach Sediment 1.E-06 1.E-05 1.E-03 3.E-01 1.E-07 1.E-06 2.E-04 3.E-02
Direct Exposure to Surface Water 4.E-08 5.E-08 1.E-03 1.E-03 8.E-09 9.E-09 2.E-04 2.E-04

Tribal Fisher Direct Exposure to Beach Sediment 2.E-06 2.E-05 4.E-04 5.E-02 1.E-07 2.E-06 7.E-05 2.E-02
Direct Exposure to In-water Sediment 1.E-06 2.E-04 8.E-08 1.E+00 6.E-08 6.E-06 6.E-09 5.E-02

Low-Frequency Fisher Direct Exposure to Beach Sediment 4.E-07 4.E-06 1.E-04 2.E-02 1.E-08 1.E-07 2.E-05 2.E-02
Direct Exposure to In-water Sediment 2.E-07 3.E-05 3.E-08 6.E-01 5.E-09 4.E-07 1.E-09 1.E-02

High-Frequency Fisher Direct Exposure to Beach Sediment 5.E-07 6.E-06 2.E-04 3.E-02 2.E-08 3.E-07 4.E-05 2.E-02
Direct Exposure to In-water Sediment 3.E-07 5.E-05 5.E-08 9.E-01 9.E-09 9.E-07 3.E-09 2.E-02

Adult Consumer Shellfish Ingestion 9.E-07 7.E-04 9.E-07 3.E+01 9.E-07 7.E-04 2.E-07 3.E+01
Fish Ingestion, Single-Species Diet, Whole Body 7.E-05 6.E-02 3.E-07 3.E+03 7.E-05 2.E-02 3.E-07 9.E+02
Fish Ingestion, Multiple-Species Diet, Whole Body 1.E-03 8.E-03 7.E-05 3.E+02 4.E-04 3.E-03 2.E-05 1.E+02
Fish Ingestion, Single-Species Diet, Fillet 7.E-06 4.E-02 3.E-07 2.E+03 7.E-06 1.E-02 3.E-07 7.E+02
Fish Ingestion, Multiple-Species Diet, Fillet 7.E-04 6.E-03 7.E-05 3.E+02 2.E-04 1.E-03 2.E-05 7.E+01

Child Consumer Fish Ingestion, Single-Species Diet, Whole Body 3.E-05 2.E-02 6.E-07 5.E+03 3.E-05 8.E-03 6.E-07 2.E+03
Fish Ingestion, Multiple-Species Diet, Whole Body 4.E-04 3.E-03 1.E-04 7.E+02 1.E-04 1.E-03 3.E-05 2.E+02
Fish Ingestion, Single-Species Diet, Fillet 3.E-06 1.E-02 6.E-07 4.E+03 3.E-06 5.E-03 6.E-07 1.E+03
Fish Ingestion, Multiple-Species Diet, Fillet 3.E-04 2.E-03 1.E-04 6.E+02 6.E-05 6.E-04 3.E-05 1.E+02

Tribal Adult Consumer Fish Ingestion, Multiple-Species Diet, Whole Body 1.E-02 1.E-02 3.E-04 2.E+02 5.E-03 5.E-03 9.E-05 7.E+01
Fish Ingestion, Multiple-Species Diet, Fillet 9.E-03 9.E-03 6.E-04 2.E+02 2.E-03 2.E-03 1.E-04 4.E+01

Tribal Child Consumer Fish Ingestion, Multiple-Species Diet, Whole Body 2.E-03 2.E-03 6.E-04 4.E+02 8.E-04 8.E-04 2.E-04 1.E+02
Fish Ingestion, Multiple-Species Diet, Fillet 2.E-03 2.E-03 1.E-03 4.E+02 4.E-04 4.E-04 3.E-04 8.E+01

Notes:
Values presented are for exposure areas assessed in the BHHRA that lie within the Study Area.
Bolded cells exceed the minimum EPA target cancer risk level of 1 x 10-6 or the target hazard index of 1.
Highlighted cells exceed the minimum EPA target cancer risk level of 1 x 10-4.
Ranges for tissue ingestion include all consumption rates.
NA = Not applicable because a mean exposure scenario was not evaluated. 

95% UCL/ Maximum Exposure Scenarios Mean Exposure Scenarios

Estimated Cancer Risk
Estimated Endpoint-Specific 

Hazard Index Estimated Cancer Risk
Estimated Endpoint-Specific 

Hazard Index
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TABLE 5-187.  
Preliminary Chemicals of Concern for Human Health
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Metals

Antimony #a #a # #
Arsenic Xab Xb Xb Xb X X X Xab Xb X X # X X
Leadd Xa X X X
Mercury # # # #
Selenium #ac #a

Zinc #abc

PAHs

Benzo(a)anthracene Xab Xab Xab Xab Xab Xac X
Benzo(a)pyrene Xb Xa Xab Xb Xab Xab Xb Xb X Xb Xab X X X #
Benzo(b)fluoranthene Xab Xab Xab Xab Xab X
Benzo(k)fluoranthene Xac

Dibenzo(a,h)anthracene Xab Xab Xab Xab Xab Xc X
Indeno(1,2,3-cd)pyrene Xab Xab Xab Xab Xab X
Total Carcinogenic PAHs Xab Xb Xa Xab Xab Xb Xab Xab Xab Xb Xb # Xb Xab X X X #
Phthalates

Bis(2-ethylhexyl)phthalate # # X X
SVOCs

Hexachlorobenzene # X X X
Phenols

Pentachlorophenol Xac

Polychlorinated Biphenyls 

Total PCBs Xab Xab Xab Xab # # # # #

BHHRA Exposure Medium and Scenario
Beach Sediment Fish  TissueIn-Water SedimentSurface Water
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TABLE 5-187.  
Preliminary Chemicals of Concern for Human Health
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BHHRA Exposure Medium and Scenario
Beach Sediment Fish  TissueIn-Water SedimentSurface Water

Total PCB TEQ Xab Xb # # # # X
Dioxin/Furan

Total Dioxin TEQ Xab Xab Xab #a Xab Xab # # # # #
Total TEQ Xab Xab Xab # Xab Xab # # # # #
Pesticides

Aldrin Xc Xa

Dieldrin X X X X Xc

Heptachlor Xa Xac X X
Heptachlor Epoxide Xabc Xabce

alpha-Hexachlorocyclohexane Xae Xae Xe

beta-Hexachlorocyclohexane Xace Xace Xbe

gamma-Hexachlorocyclohexane Xace

Total Chlordane X X X Xb

Total DDD X X X X Xc

Total DDE X # X X Xc

Total DDT X X X X Xac

Notes:
Groundwater seep exposure resulted in no cancer or noncancer exceedances of target risk levels.

Abbreviations:
X COC exceeds cancer risk of 10-6 or a hazard quotient of 1 for at least one BHHRA scenario.
# COC exceeds cancer risk of 10-4 or a hazard quotient of 1 for at least one BHHRA scenario.
a COC status is result of target risk or hazard exceedance for two or fewer exposure points.
b COC status is result of target risk or hazard exceedance for 95% UCL/ Maximum scenario only.
c COC status is result of target risk or hazard exceedance only for the high ingestion rate.
d COC status for lead is based on results of predicted blood lead levels.
e COC status is result of target risk or hazard exceedance based on N-qualified data. 
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TABLE 6-1 
Screening Evaluation of Surface Water Against Ambient Water Quality Criteria

Distribution 95% UCL Method Value
Metals

7429-90-5 Aluminum 2.1E+00 1.9E+03 LW2-W023 232 / 272 NA NA -- -- -- -- -- -- --
7440-36-0 Antimony 2.0E-02 1.3E-01 LW2-W001 149 / 322 6.4E+02 6.4E+01 N N
7440-38-2 Arsenic 1.8E-01 7.5E-01 LW2-W001 273 / 322 1.4E-01 1.4E-02 Y Y normal 95% KM (t) UCL 3.9E-01 Y Y
7440-43-9 Cadmium 8.0E-03 5.0E-02 LW2-W004, LW2-W015, 

LW2-W022, LW3-W032
55 / 322 NA NA -- -- -- -- -- -- --

7440-47-3 Chromium 1.0E-01 1.9E+00 LW3-W031 157 / 322 NA NA -- -- -- -- -- -- --
18540-29-9 Chromium hexavalent 7.0E-01 1.1E+00 LW2-W011 5 / 20 NA NA -- -- -- -- -- -- --
7440-50-8 Copper 3.7E-01 3.7E+00 LW2-W023 320 / 322 NA NA -- -- -- -- -- -- --
7439-92-1 Lead 8.0E-03 1.8E+00 LW2-W008 265 / 322 NA NA -- -- -- -- -- -- --
7439-97-6 Mercury 2.0E-02 4.0E-02 LW3-W023M, LW3-

W025M, LW3-W031
9 / 322 NA NA -- -- -- -- -- -- --

7440-02-0 Nickel 2.0E-01 2.2E+00 LW3-W031 279 / 322 4.6E+03 4.6E+02 N N -- -- -- -- --
7782-49-2 Selenium 1.0E-01 1.0E+00 LW2-W002 150 / 322 4.2E+03 4.2E+02 N N -- -- -- -- --
7440-22-4 Silver 1.0E-02 6.1E-02 LW2-W002 4 / 322 NA NA -- -- -- -- -- -- --
7440-28-0 Thallium 4.0E-03 3.2E-02 LW2-W015 8 / 50 4.7E-01 4.7E-02 N N -- -- -- -- --
7440-66-6 Zinc 9.0E-01 5.8E+01 LW2-W022 197 / 322 2.6E+04 2.6E+03 N N -- -- -- -- --

Butyltins
78763-54-9 Butyltin ion 2.0E-03 8.5E-02 LW3-W023W 13 / 161 NA NA -- -- -- -- -- -- --
14488-53-0 Dibutyltin ion 6.1E-04 7.3E-03 LW2-W009 19 / 161 NA NA -- -- -- -- -- -- --
36643-28-4 Tributyltin ion 9.5E-04 3.5E-03 LW3-W035 11 / 161 NA NA -- -- -- -- -- -- --

PAHs
91-57-6 2-Methylnaphthalene 1.4E-03 6.2E-01 LW3-W031 64 / 232 NA NA -- -- -- -- -- -- --
83-32-9 Acenaphthene 2.1E-04 2.1E-01 LW2-W012,

 LW3-W031
79 / 232 9.9E+02 9.9E+01 N N -- -- -- -- --

208-96-8 Acenaphthylene 2.8E-04 4.3E-02 LW2-W012 57 / 232 NA NA -- -- -- -- -- -- --
120-12-7 Anthracene 2.9E-04 4.8E-01 LW3-W031 39 / 232 4.0E+04 4.0E+03 N N -- -- -- -- --
56-55-3 Benzo(a)anthracene 5.2E-05 2.7E-01 LW3-W031 80 / 232 1.8E-02 1.8E-03 Y Y non-parametric    95% KM (Chebyshev) UCL 8.5E-03 N Y
50-32-8 Benzo(a)pyrene 1.8E-05 1.9E-01 LW3-W031 71 / 232 1.8E-02 1.8E-03 Y Y non-parametric    95% KM (Chebyshev) UCL 7.1E-03 N Y
205-99-2 Benzo(b)fluoranthene 2.4E-05 1.3E-01 LW3-W031 77 / 232 1.8E-02 1.8E-03 Y Y non-parametric    95% KM (BCA) UCL 3.7E-03 N Y
191-24-2 Benzo(g,h,i)perylene 6.6E-05 1.4E-01 LW2-W012, 

LW3-W031
71 / 232 NA NA -- -- -- -- -- -- --

207-08-9 Benzo(k)fluoranthene 1.6E-05 1.3E-01 LW3-W031 76 / 232 1.8E-02 1.8E-03 Y Y non-parametric 95% KM (BCA) UCL 3.4E-03 N Y
218-01-9 Chrysene 9.3E-05 3.7E-01 LW3-W031 100 / 232 1.8E-02 1.8E-03 Y Y non-parametric 95% KM (BCA) UCL 8.1E-03 N Y
53-70-3 Dibenzo(a,h)anthracene 2.6E-05 2.4E-02 LW3-W031 30 / 232 1.8E-02 1.8E-03 Y Y non-parametric 95% KM (Chebyshev) UCL 9.2E-04 N N
206-44-0 Fluoranthene 5.0E-04 8.1E-01 LW3-W031 132 / 232 1.4E+02 1.4E+01 N N -- -- -- -- --
86-73-7 Fluorene 6.3E-05 3.1E-01 LW3-W031 79 / 232 5.3E+03 5.3E+02 N N -- -- -- -- --
193-39-5 Indeno(1,2,3-cd)pyrene 1.5E-04 1.2E-01 LW3-W031 58 / 232 1.8E-02 1.8E-03 Y Y non-parametric    95% KM (Chebyshev) UCL 5.0E-03 N Y
91-20-3 Naphthalene 7.4E-04 7.7E-01 LW2-W012 23 / 232 NA NA -- -- -- -- -- -- --
85-01-8 Phenanthrene 3.8E-04 2.2E+00 LW3-W031 72 / 232 NA NA -- -- -- -- -- -- --
129-00-0 Pyrene 4.3E-04 1.3E+00 LW3-W031 124 / 232 4.0E+03 4.0E+02 N N -- -- -- -- --

Phthalates
117-81-7 Bis(2-ethylhexyl) phthalate 7.8E-03 6.8E+00 LW2-W005 22 / 183 2.2E+00 2.2E-01 Y Y non-parametric  95% KM (Chebyshev) UCL 3.9E-01 N Y
85-68-7 Butylbenzyl phthalate 8.9E-04 3.2E-01 LW3-W025W 40 / 183 1.9E+03 1.9E+02 N N -- -- -- -- --
84-74-2 Dibutyl phthalate 1.5E-03 2.6E-01 LW3-W029 9 / 183 4.5E+03 4.5E+02 N N -- -- -- -- --
84-66-2 Diethyl phthalate 1.2E-03 2.6E-01 LW2-W005 25 / 183 4.4E+04 4.4E+03 N N -- -- -- -- --
131-11-3 Dimethyl phthalate 4.8E-03 4.8E-03 LW2-W015 1 / 183 1.1E+06 1.1E+05 N N -- -- -- -- --
117-84-0 Di-n-octyl phthalate 1.4E-04 3.1E-02 LW3-W034 3 / 183 NA NA -- -- -- -- -- -- --
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TABLE 6-1 
Screening Evaluation of Surface Water Against Ambient Water Quality Criteria

Distribution 95% UCL Method Value

Frequency of 
DetectionLocation of MaximumCAS Chemicala
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Concentration
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175 
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SVOCs
106-46-7 1,4-Dichlorobenzene 1.9E-02 1.9E-02 LW2-W022 1 / 160 1.9E+02 1.9E+01 N N -- -- -- -- --
106-47-8 4-Chloroaniline 2.0E-02 2.0E-02 LW3-W023M 1 / 159 NA NA -- -- -- -- -- -- --
62-53-3 Aniline 2.3E+00 2.3E+00 LW3-W035 1 / 152 NA NA -- -- -- -- -- -- --
65-85-0 Benzoic acid 1.8E+00 3.1E+00 LW3-W026 10 / 158 NA NA -- -- -- -- -- -- --
86-74-8 Carbazole 2.4E-02 1.6E-01 LW3-W031 4 / 160 NA NA -- -- -- -- -- -- --
132-64-9 Dibenzofuran 4.6E-02 4.6E-02 LW3-W031 1 / 161 NA NA -- -- -- -- -- -- --
118-74-1 Hexachlorobenzene 4.2E-06 7.0E-03 LW2-W022 92 / 242 2.9E-04 2.9E-05 Y Y non-parametric    95% KM (Chebyshev) UCL 4.7E-04 Y Y
87-68-3 Hexachlorobutadiene 1.1E-07 2.6E-03 LW2-W017 46 / 230 1.8E+01 1.8E+00 N N -- -- -- -- --
78-59-1 Isophorone 1.0E-02 1.8E-02 LW2-W017 4 / 160 9.6E+02 9.6E+01 N N -- -- -- -- --

Phenols
59-50-7 4-Chloro-3-methylphenol 3.3E-02 6.5E-01 LW2-W003 9 / 160 NA NA -- -- -- -- -- -- --
108-95-2 Phenol 2.2E-02 3.8E-01 LW3-W033 10 / 160 8.6E+05 8.6E+04 N N -- -- -- -- --

Polychlorinated Biphenyls 
Total Aroclors 5.9E-03 1.7E-02 LW2-W014 6 / 53 6.4E-05 6.4E-06 Y Y normal   95% KM (t) UCL 7.0E-03 Y Y
Total PCB Congeners 4.6E-05 1.2E-02 LW2-W013 107 / 107 6.4E-05 6.4E-06 Y Y non-parametric 95% KM (BCA) UCL 9.4E-04 Y Y
Total Dioxin-like PCBs 1.8E-06 1.2E-04 LW2-W014 107 / 107 NA NA -- -- lognormal 95% KM (BCA) UCL 2.0E-05 N N
Total PCBs, adjusted 4.4E-05 1.2E-02 LW2-W013 107 / 107 NA NA -- -- non-parametric    95% KM (BCA) UCL 9.3E-04 N N
Dioxin/Furan

Dioxin TEQ Total Dioxin TEQ 2.2E-08 5.0E-07 LW2-W015 107 / 107 5.1E-09 5.1E-10 Y Y lognormal 95% KM (Chebyshev) UCL 1.7E-07 Y Y
Total PCB TEQ 7.1E-10 1.6E-07 LW2-W005 107 / 107 5.1E-09 5.1E-10 Y Y non-parametric    95% KM (BCA) UCL 1.3E-08 Y Y
Total TEQ 2.3E-08 5.2E-07 LW2-W015 107 / 107 5.1E-09 5.1E-10 Y Y lognormal    95% KM (Chebyshev) UCL 1.8E-07 Y Y
Pesticides

Total DDDs Total DDDs 1.5E-05 5.2E-03 LW2-W015 88 / 162 3.1E-04 3.1E-05 Y Y non-parametric    95% KM (Chebyshev) UCL 4.9E-04 Y Y
Total DDEs Total DDEs 1.5E-05 7.5E-04 LW2-W016 89 / 162 2.2E-04 2.2E-05 Y Y non-parametric    95% KM (t) UCL 1.4E-04 N Y
Total DDTs Total DDTs 1.6E-06 1.9E-02 LW2-W001 95 / 162 2.2E-04 2.2E-05 Y Y lognormal 95% KM (Chebyshev) UCL 1.1E-03 Y Y

Total Chlordanes 1.4E-05 2.9E-03 LW2-W002 85 / 162 8.1E-04 8.1E-05 Y Y non-parametric 95% KM (Chebyshev) UCL 2.4E-04 N Y
Total Endosulfans 1.5E-05 1.2E-03 LW2-W013 88 / 162 8.9E+01 8.9E+00 N N -- -- -- -- --

1024-57-3 Heptachlor epoxide 2.1E-06 1.1E-04 LW3-W037 75 / 162 3.9E-05 3.9E-06 Y Y non-parametric 95% KM (BCA) UCL 1.1E-05 N Y
309-00-2 Aldrin 3.0E-07 5.2E-03 LW3-W030 69 / 162 5.0E-05 5.0E-06 Y Y non-parametric    95% KM (BCA) UCL 9.9E-05 Y Y
319-84-6 alpha-Hexachlorocyclohexane 4.5E-07 2.0E-04 LW3-W026 84 / 162 4.9E-03 4.9E-04 N N -- -- -- -- --
319-85-7 beta-Hexachlorocyclohexane 1.6E-06 5.3E-04 LW3-W026 58 / 162 1.7E-02 1.7E-03 N N -- -- -- -- --
319-86-8 delta-Hexachlorocyclohexane 7.6E-07 1.7E-03 LW2-W013 36 / 162 NA NA -- -- -- -- -- -- --
53494-70-5 Endrin ketone 3.4E-07 2.2E-04 LW3-W036 43 / 162 NA NA -- -- -- -- -- -- --
58-89-9 gamma-Hexachlorocyclohexane 7.2E-06 1.9E-03 LW3-W026 88 / 162 1.8E+00 1.8E-01 N N -- -- -- -- --
60-57-1 Dieldrin 1.7E-05 1.2E-03 LW3-W028, 82 / 162 5.4E-05 5.4E-06 Y Y non-parametric  95% KM (t) UCL 1.1E-04 Y Y
72-20-8 Endrin 1.7E-07 2.9E-04 LW3-W038 15 / 149 6.0E-02 6.0E-03 N N -- -- -- -- --
72-43-5 Methoxychlor 9.2E-07 1.1E-02 LW2-W013-2 43 / 162 NA NA -- -- -- -- -- -- --
7421-93-4 Endrin aldehyde 3.5E-04 9.8E-04 LW3-W036 7 / 160 3.0E-01 3.0E-02 N N -- -- -- -- --
76-44-8 Heptachlor 1.3E-07 2.1E-03 LW3-W030 21 / 162 7.9E-05 7.9E-06 Y Y non-parametric 95% KM (Chebyshev) UCL 7.7E-05 N Y

Herbicides
94-75-7 2,4-D 7.6E-02 3.1E-01 LW3-W035 5 / 161 NA NA -- -- -- -- -- -- --
94-82-6 2,4-DB 2.0E-01 2.5E-01 LW3-W025E 2 / 158 NA NA -- -- -- -- -- -- --
75-99-0 Dalapon 2.3E-01 3.3E-01 LW3-W036 2 / 158 NA NA -- -- -- -- -- -- --
93-65-2 MCPP 7.3E+00 3.4E+01 LW3-W035 5 / 158 NA NA -- -- -- -- -- -- --
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TABLE 6-1 
Screening Evaluation of Surface Water Against Ambient Water Quality Criteria

Distribution 95% UCL Method Value
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Conventionals
14797-73-0 Perchlorate 3.0E-01 1.6E+01 LW2-W016-2 7 / 20 NA NA -- -- -- -- -- -- --

Notes:
a Chemicals listed are all analytes detected in the human health bioaccumulation data set.  Data set includes individual samples from all LWG sampling locations within the Study Area.
b AWQC is listed for human health consumption of organisms for an ingestion rate of 17.5 g/day. National Recommended Water Quality Criteria, EPA 2009b. A screening value for an ingestion rate of 175 g/day was extrapolated from the AWQC.
c 95% UCLs calculated only for analytes exceeding AWQC with the maximum detected concentration.

Abbreviations:
-- = Not applicable. 
AWQC = Ambient Water Quality Criteria.
CAS = Chemical Abstract Service number. 
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
EPA  = United States Environmental Protection Agency.
MCPP = 2-(2-Methyl-4-chlorophenoxy)propionic acid.
N = No.
NA = Not available.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCB = Polychlorinated Biphenyls.
SVOCs = Semivolatile organic compounds.
TEQ = Toxic Equivalents.
µg/l = Micrograms per liter.
Y = Yes.
95% UCL = 95% Upper Confidence Limit on the mean.
g/day = grams per day.
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TABLE 6-2
Initial Screening Evaluation of Transition Zone Water Data

CAS Chemicala

N
ot

es Location of Maximum Tapwater RSLb 

(µg/l)
MCLc

(µg/l)

Magnitude of 
Exceedance 
against RSL

Magnitude of 
Exceedance 
against MCL

Metals
7429-90-5 Aluminum nc 2.4E+00 4.1E+04 W-07-C-TR 93 / 148 3.7E+03 NA Y 11 --
7440-36-0 Antimony nc 2.0E-02 2.5E+01 WLCSLH01GP62 63 / 161 1.5E+00 6.0E+00 Y 17 4
7440-38-2 Arsenic ca 4.0E-01 7.7E+01 EM-03-A-TR 139 / 161 4.5E-02 1.0E+01 Y 1,707 8
7440-39-3 Barium nc 4.1E+00 4.4E+03 CP-09-A-TR 148 / 148 7.3E+02 2.0E+03 Y 6 2
7440-41-7 Beryllium nc 5.0E-03 1.3E+00 W-07-C-TR 60 / 148 7.3E+00 4.0E+00 N -- --
7440-43-9 Cadmium nc 5.0E-03 3.6E+01 R2-CP-01-PR 92 / 148 1.8E+00 5.0E+00 Y 20 7
7440-47-3 Chromium d nc 2.0E-01 1.5E+02 WLCSLH01GP62 101 / 161 1.1E+01 1.0E+02 Y 13 1
7440-48-4 Cobalt nc 6.1E+00 8.2E+01 WLCSLH01GP62 8 / 13 1.1E+00 NA Y 75 --
7440-50-8 Copper nc 3.6E-01 1.7E+02 WLCSLH01GP62 47 / 140 1.5E+02 1.3E+03 Y 1 <1
7439-89-6 Iron nc 2.9E+01 2.5E+05 CP-09-D-PR 161 / 161 2.6E+03 NA Y 97 --
7439-92-1 Lead nc 1.0E-02 1.3E+02 WLCSLH01GP62 66 / 161 NA 1.5E+01 Y -- 9
7439-96-5 Manganese nc 4.4E+01 6.6E+04 R2-CP-01-PR 161 / 161 8.8E+01 NA Y 752 --
7439-97-6 Mercury e nc 8.0E-02 5.0E-01 CP-06-A-TR 16 / 148 1.1E+00 2.0E+00 N -- 0
7440-02-0 Nickel nc 2.0E-01 1.4E+02 R2-CP-01-PR 140 / 161 7.3E+01 NA Y 2 --
7782-49-2 Selenium nc 1.0E-01 4.6E+00 CP-07-A-TR 88 / 161 1.8E+01 5.0E+01 N -- --
7440-22-4 Silver nc 5.0E-03 2.6E+00 CP-07-D-PR 41 / 161 1.8E+01 NA N -- --
7440-28-0 Thallium f nc 3.0E-03 6.6E-01 R2-CP-01-PR 57 / 148 2.4E-01 2.0E+00 Y 3 0
7440-32-6 Titanium NA 4.5E+01 7.0E+03 WLCSLH01GP62 13 / 13 NA NA N -- --
7440-62-2 Vanadium nc 1.2E+01 3.8E+02 WLCSLH01GP62 9 / 13 2.6E+01 NA Y 15 --
7440-66-6 Zinc nc 9.5E-01 9.8E+02 WLCSLH01GP62 92 / 161 1.1E+03 NA N -- --

PAHs
91-57-6 2-Methylnaphthalene nc 8.2E-02 8.4E+01 GS-07-B-TR 27 / 89 1.5E+01 NA Y 6 --
83-32-9 Acenaphthene nc 3.1E-03 4.0E+02 WLCSLH01GP73 96 / 102 2.2E+02 NA Y 2 --
208-96-8 Acenaphthylene g nc 6.5E-03 6.7E+00 WLCSLH01GP68 67 / 102 2.2E+02 NA N -- --
120-12-7 Anthracene nc 2.7E-03 6.4E+01 WLCSLH01GP73 75 / 102 1.1E+03 NA N -- --
56-55-3 Benzo(a)anthracene ca 4.6E-03 3.2E+01 WLCSLH01GP73 44 / 102 2.9E-02 NA Y 1,114 --
50-32-8 Benzo(a)pyrene ca 2.5E-03 3.8E+01 WLCSLH01GP73 38 / 102 2.9E-03 2.0E-01 Y 13,034 189
205-99-2 Benzo(b)fluoranthene ca 4.2E-03 3.3E+01 WLCSLH01GP73 31 / 102 2.9E-02 NA Y 1,148 --
191-24-2 Benzo(g,h,i)perylene h nc 6.9E-03 2.9E+01 WLCSLH01GP73 40 / 102 1.1E+02 NA N -- --
207-08-9 Benzo(k)fluoranthene ca 4.0E-03 9.0E+00 WLCSLH01GP73 27 / 102 2.9E-01 NA Y 31 --
218-01-9 Chrysene ca 3.3E-03 3.5E+01 WLCSLH01GP73 46 / 102 2.9E+00 NA Y 12 --
53-70-3 Dibenzo(a,h)anthracene ca 2.4E-03 3.7E+00 WLCSLH01GP73 29 / 102 2.9E-03 NA Y 1,279 --
206-44-0 Fluoranthene nc 1.3E-02 1.1E+02 WLCSLH01GP73 67 / 102 1.5E+02 NA N -- --
86-73-7 Fluorene nc 7.5E-03 1.1E+02 WLCSLH01GP73 82 / 102 1.5E+02 NA N -- --
193-39-5 Indeno(1,2,3-cd)pyrene ca 4.6E-03 1.7E+01 WLCSLH01GP73 39 / 102 2.9E-02 NA Y 583 --
91-20-3 Naphthalene ca 4.8E-02 1.4E+04 WLCSLH01GP73 74 / 169 1.4E-01 NA Y 97,857 --
85-01-8 Phenanthrene h nc 4.4E-02 3.6E+02 WLCSLH01GP73 70 / 102 1.1E+02 NA Y 3 --
129-00-0 Pyrene nc 1.7E-02 1.5E+02 WLCSLH01GP73 72 / 102 1.1E+02 NA Y 1 --

SVOCs
95-50-1 1,2-Dichlorobenzene nc 1.4E-01 6.4E+02 RP-03-C-TR 15 / 136 3.7E+01 6.0E+02 Y 17 1
541-73-1 1,3-Dichlorobenzene i nc 1.2E-01 2.3E+01 RP-03-C-TR 8 / 136 3.7E+01 NA N -- --
106-46-7 1,4-Dichlorobenzene ca 1.4E-01 2.4E+02 RP-03-C-TR 13 / 128 4.3E-01 7.5E+01 Y 558 3
132-64-9 Dibenzofuran j nc 1.3E-02 8.0E+00 GS-07-B-TR 51 / 89 1.5E+02 NA N -- --
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TABLE 6-2
Initial Screening Evaluation of Transition Zone Water Data
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Dioxins_Furans
xx Dioxin TEQ k ca 1.5E-06 1.8E-06 RP-07-B-TR 2 / 6 5.2E-07 3.0E-05 Y 3 <1

Pesticides
xx DDD ca 3.6E-02 2.4E+00 AP-02-D-TR 10 / 14 2.8E-01 NA Y 9 --
xx DDE l ca 3.9E-03 1.2E-01 AP-02-D-TR 3 / 14 2.0E-01 NA N -- --
xx DDT ca 1.0E-02 1.9E+00 AP-03-A-TR 5 / 14 2.0E-01 NA Y 9 --

Herbicides
94-75-7 2,4-D nc 1.2E-01 9.7E-01 RP-03-E-TR 9 / 15 3.7E+01 7.0E+01 N -- --
75-99-0 Dalapon nc 2.2E+00 2.4E+00 RP-07-E-PR 2 / 2 1.1E+02 2.0E+02 N -- --
120-36-5 Dichloroprop m nc 7.0E-01 7.0E-01 R2-RP-01-TR 1 / 15 3.7E+01 NA N -- --
93-72-1 Silvex nc 2.2E+01 2.2E+01 RP-03-E-TR 1 / 15 2.9E+01 5.0E+01 N -- --

VOCs
71-55-6 1,1,1-Trichloroethane nc 1.2E-01 3.3E-01 CP-07-A-TR 4 / 136 9.1E+02 2.0E+02 N -- --
79-00-5 1,1,2-Trichloroethane ca 7.7E+00 7.7E+00 WLCSLH01GP67 1 / 136 2.4E-01 5.0E+00 Y 32 2
75-34-3 1,1-Dichloroethane ca 1.1E-01 2.7E+01 GN-05-A-TR 20 / 136 2.4E+00 NA Y 11 --
75-35-4 1,1-Dichloroethene nc 1.8E-01 4.1E+01 WLCSLH01GP65 12 / 136 3.4E+01 7.0E+00 Y 1 6
107-06-2 1,2-Dichloroethane ca 1.3E-01 2.3E+00 GN-05-A-TR 7 / 136 1.5E-01 5.0E+00 Y 15 <1
78-87-5 1,2-Dichloropropane ca 1.4E-01 3.2E-01 R2-AP-02-TR 3 / 136 3.9E-01 5.0E+00 N -- --
95-63-6 1,2,4-Trimethylbenzene nc 1.1E+00 7.0E+01 WLCSLH01GP68 17 / 41 1.5E+00 NA Y 47 --
108-67-8 1,3,5-Trimethylbenzene nc 3.3E-01 2.2E+01 WLCSLH01GP68 16 / 41 1.2E+00 NA Y 18 --
99-87-6 1-Methyl-4-isopropylbenzene n nc 4.8E-01 4.0E+00 WLCSLH01GP68 9 / 41 6.8E+01 NA N -- --
67-64-1 Acetone nc 5.2E+00 3.4E+01 GS-02-A-TR 23 / 136 2.2E+03 NA N -- --
107-02-8 Acrolein nc 1.8E+00 1.8E+00 EM-01-A-TR 1 / 95 4.2E-03 NA Y 429 --
71-43-2 Benzene ca 1.9E-01 3.8E+03 WLCSLH01GP68 59 / 136 4.1E-01 5.0E+00 Y 9,366 768
74-97-5 Bromochloromethane o ca 2.2E-01 2.2E-01 CP-07-A-TR 1 / 136 1.1E+00 NA N -- --
75-27-4 Bromodichloromethane ca 3.1E-01 3.1E-01 CP-07-D-PR 1 / 136 1.2E-01 NA Y 2 --
75-15-0 Carbon disulfide nc 1.6E-01 8.0E+02 GS-01-B-PR 8 / 136 1.0E+02 NA Y 8 --
108-90-7 Chlorobenzene nc 1.5E-01 1.2E+04 AP-03-D-TR 35 / 136 9.1E+00 1.0E+02 Y 1,319 120
75-00-3 Chloroethane nc 2.3E-01 1.6E+02 GN-05-A-TR 8 / 136 2.1E+03 NA N -- --
67-66-3 Chloroform ca 1.4E-01 5.8E+02 AP-03-D-TR 9 / 136 1.9E-01 NA Y 3,053 --
74-87-3 Chloromethane ca 1.1E+01 1.1E+01 CP-07-D-PR 1 / 136 1.9E+01 NA N -- --
156-59-2 cis-1,2-Dichloroethene nc 1.2E-01 6.7E+04 WLCSLH01GP67 44 / 136 3.7E+01 7.0E+01 Y 1,811 957
100-41-4 Ethylbenzene ca 1.3E-01 4.2E+02 WLCSLH01GP68 41 / 136 1.5E+00 7.0E+02 Y 277 1
98-82-8 Isopropylbenzene nc 1.1E-01 1.5E+01 WLCSLH01GP68 33 / 136 6.8E+01 NA N -- --
108-10-1 Methyl isobutyl ketone nc 2.9E+00 5.5E+00 CP-07-D-PR 2 / 136 2.0E+02 NA N -- --
1634-04-4 Methyl tert-butyl ether ca 2.0E-01 4.4E+00 R2-AR-01-TR 25 / 136 1.2E+01 NA N -- --
74-95-3 Methylene bromide nc 1.4E-01 2.1E-01 CP-07-A-TR 3 / 136 3.7E+01 NA N -- --
75-09-2 Methylene chloride ca 2.3E-01 2.0E+00 R2-CP-01-PR 7 / 136 4.8E+00 5.0E+00 N -- --
78-93-3 Methylethyl ketone nc 2.3E+00 1.2E+01 GS-01-B-PR 8 / 136 7.1E+02 NA N -- --
104-51-8 n-Butylbenzene n nc 3.4E-01 4.8E-01 WLCSLH01GP69 3 / 41 6.8E+01 NA N -- --
103-65-1 n-Propylbenzene n nc 3.0E-01 4.0E+00 WLCSLH01GP71 13 / 41 6.8E+01 NA N -- --
135-98-8 Sec-butylbenzene n nc 1.8E+00 7.1E+00 WLCSLH01GP68 5 / 41 6.8E+01 NA N -- --
100-42-5 Styrene nc 2.2E-01 1.7E+00 WLCSLH01GP68 25 / 136 1.6E+02 1.0E+02 N -- --
98-06-6 tert-Butylbenzene n nc 3.0E-01 4.0E-01 WLCSLH01GP82 2 / 41 6.8E+01 NA N -- --
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TABLE 6-2
Initial Screening Evaluation of Transition Zone Water Data

CAS Chemicala

N
ot

es Location of Maximum Tapwater RSLb 

(µg/l)
MCLc

(µg/l)

Magnitude of 
Exceedance 
against RSL

Magnitude of 
Exceedance 
against MCLC

ar
ci

no
ge

n

Frequency of 
Detection

Screening Values Exceeds 
RSL or 
MCL?

Minimum 
Concentration

(µg/l)

Maximum 
Concentration

(µg/l)

127-18-4 Tetrachloroethene ca 7.8E-01 5.0E+01 AP-03-D-TR 3 / 136 1.1E-01 5.0E+00 Y 455 10
108-88-3 Toluene nc 2.3E-01 1.8E+02 WLCSLH01GP54 66 / 136 2.3E+02 1.0E+03 N -- --
156-60-5 trans-1,2-Dichloroethene nc 2.3E-01 1.2E+02 WLCSLH01GP67 13 / 136 1.1E+01 1.0E+02 Y 11 1
79-01-6 Trichloroethene ca 1.4E-01 8.9E+04 WLCSLH01GP67 20 / 136 1.7E+00 5.0E+00 Y 52,059 17,700
75-01-4 Vinyl chloride ca 7.0E-02 4.3E+03 WLCSLH01GP67 52 / 136 1.6E-02 2.0E+00 Y 268,750 2,150
xx Xylenes p nc 2.2E-01 4.4E+02 WLCSLH01GP68 58 / 136 2.0E+01 1.0E+04 Y 22 <1

Petroleum
DRH Diesel Range Hydrocarbons NA 2.6E-02 6.1E+00 GS-07-B-TR 59 / 90 NA NA NA NA NA
GRH Gasoline Range Hydrocarbons NA 1.3E-02 4.0E+00 GS-07-B-TR 29 / 57 NA NA NA NA NA
RRH Residual Range Hydrocarbons NA 6.1E-02 1.2E+00 GS-07-B-TR 37 / 90 NA NA NA NA NA

Conventionals
57-12-5 Cyanide nc 6.0E-03 2.3E+01 GS-02-A-TR 32 / 34 7.3E+01 2.0E+02 N -- --
14797-73-0 Perchlorate nc 1.1E+02 1.8E+05 CP-07-B-TR 11 / 21 2.6E+00 NA Y 68,077 --

Notes:
a

b
c MCLs from EPA 816-F-03-016, National Priority Drinking Water Standards. June 2003.
d EPA RSL for chromium VI used as surrogate.
e EPA RSL for "mercury, inorganic salts" used as surrogate.
f EPA RSL for thallium sulfate used as surrogate.
g EPA RSL for acenapthene used as surrogate.
h EPA RSL for pyrene used as surrogate.
i EPA RSL for 1,2-Dichlorobenzene used as surrogate.
j EPA RSL for fluorene used as surrogate.
k EPA RSL for 2,3,7,8-TCDD used for dioxin TEQ.
l EPA RSL for 4,4'-DDE used for total DDE.

m EPA RSL for 2,4-dichlorophenoxy acetic acid used as surrogate.
n EPA RSL for Isopropylbenzene used as surrogate.
o EPA RSL for bromodichloromethane used as surrogate.
p EPA RSL for xylene mixture used as surrogate.

Abbreviations:
-- = Not applicable.  There is no exceedance of screening values. nc = Noncarcinogen.
ca= Carcinogen. PAHs = Polynuclear Aromatic Hydrocarbons.
CAS = Chemical Abstract Services number. RSL = Regional Screening Level.
DDD = Dichlorodiphenyldichloroethane. SVOCs = Semivolatile organic compounds.
DDE = Dichlorodiphenyldichloroethylene. TCDD = Tetrachlorodibenzo-p-dioxin.
DDT = Dichlorodiphenyltrichloroethane. TEQ = Toxicity equivalent.
EPA = U.S. Environmental Protection Agency. TZW = Transition zone water.
MCL = Maximum contaminant level. µg/l = micrograms per liter.
N = No. VOCs = Volatile organic compounds.
NA = Not available. Value not listed for the given chemical. Y = Yes.

Chemicals listed are all analytes detected in human health transition zone water dataset (TZW samples taken from less than or equal to 38cm depth within the Study Area).  Dataset includes both 
filtered and unfiltered results.
Screening concentrations and toxicity classifications are from EPA RSLs for tapwater (updated April 2009).   SLs for noncarcinogens have been divided by 10.
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TABLE 6-3 
Screening Evaluation of Estimated Surface Water Concentrations 

CAS Chemicala

N
ot

es Peepers and Unfiltered 
Push Probe

Peepers and Filtered Push 
Probe

Tapwater RSL 
(µg/l)

MCL
(µg/l)

Metals
7429-90-5 Aluminum nc 4.2E+04 3.6E+04 6.8E+00 3.7E+03 NA N
7440-36-0 Antimony nc 4.8E-01 4.1E-01 7.7E-05 1.5E+00 6.0E+00 N
7440-38-2 Arsenic ca 3.0E+01 3.0E+01 4.9E-03 4.5E-02 1.0E+01 N
7440-39-3 Barium nc 5.1E+02 4.5E+02 8.3E-02 7.3E+02 2.0E+03 N
7440-43-9 Cadmium nc 6.5E-01 5.6E-01 1.1E-04 1.8E+00 5.0E+00 N
7440-47-3 Chromium e nc 5.5E+01 5.1E+01 9.0E-03 1.1E+01 1.0E+02 N
7440-48-4 Cobalt nc 4.5E+00 NA 7.3E-04 1.1E+00 NA N
7440-50-8 Copper nc 5.7E+01 4.7E+01 9.3E-03 1.5E+02 1.3E+03 N
7439-89-6 Iron nc 1.2E+05 1.1E+05 1.9E+01 2.6E+03 NA N
7439-92-1 Lead nc 3.1E+01 2.4E+01 5.1E-03 NA 1.5E+01 N
7439-96-5 Manganese nc 8.5E+03 8.2E+03 1.4E+00 8.8E+01 NA N
7439-97-6 Mercury f nc 1.1E-01 9.5E-02 1.8E-05 1.1E+00 2.0E+00 N
7440-02-0 Nickel nc 3.4E+01 3.1E+01 5.6E-03 7.3E+01 NA N
7440-28-0 Thallium g nc 1.6E-01 1.3E-01 2.6E-05 2.4E-01 2.0E+00 N
7440-62-2 Vanadium nc 1.8E+01 NA 2.9E-03 2.6E+01 NA N

PAHs
91-57-6 2-Methylnaphthalene nc 9.2E+00 9.2E+00 1.5E-03 1.5E+01 NA N
83-32-9 Acenaphthene nc 3.9E+01 3.6E+01 6.4E-03 2.2E+02 NA N
56-55-3 Benzo(a)anthracene ca 3.1E+00 3.1E+00 5.0E-04 2.9E-02 NA N
50-32-8 Benzo(a)pyrene ca 3.6E+00 3.6E+00 5.8E-04 2.9E-03 2.0E-01 N
205-99-2 Benzo(b)fluoranthene ca 2.9E+00 2.9E+00 4.7E-04 2.9E-02 NA N
207-08-9 Benzo(k)fluoranthene ca 1.0E+00 1.0E+00 1.6E-04 2.9E-01 NA N
218-01-9 Chrysene ca 4.2E+00 4.2E+00 6.8E-04 2.9E+00 NA N
53-70-3 Dibenzo(a,h)anthracene ca 3.4E-01 3.4E-01 5.6E-05 2.9E-03 NA N
193-39-5 Indeno(1,2,3-cd)pyrene ca 2.7E+00 2.7E+00 4.4E-04 2.9E-02 NA N
91-20-3 Naphthalene ca 4.9E+02 4.9E+02 8.0E-02 1.4E-01 NA N
85-01-8 Phenanthrene h nc 2.6E+01 2.4E+01 4.2E-03 1.1E+02 NA N
129-00-0 Pyrene nc 1.5E+01 1.5E+01 2.4E-03 1.1E+02 NA N

SVOCs
95-50-1 1,2-Dichlorobenzene nc 3.6E+01 NA 5.8E-03 3.7E+01 6.0E+02 N
106-46-7 1,4-Dichlorobenzene ca 1.3E+01 NA 2.1E-03 4.3E-01 7.5E+01 N

Dioxins_Furans
xx Dioxin TEQ i ca 7.9E-08 0.0E+00 1.3E-11 5.2E-07 3.0E-05 N

Pesticides
xx DDD ca 5.2E-02 3.4E-02 8.4E-06 2.8E-01 NA N
xx DDT ca 2.9E-02 1.0E-03 4.7E-06 2.0E-01 NA N

VOCs
79-00-5 1,1,2-Trichloroethane ca 5.9E-01 NA 9.6E-05 2.4E-01 5.0E+00 N
75-34-3 1,1-Dichloroethane ca 8.3E-01 NA 1.3E-04 2.4E+00 NA N
75-35-4 1,1-Dichloroethene nc 6.2E-01 NA 1.0E-04 3.4E+01 7.0E+00 N
107-06-2 1,2-Dichloroethane ca 1.2E+00 NA 2.0E-04 1.5E-01 5.0E+00 N
95-63-6 1,2,4-Trimethylbenzene nc 4.5E+00 NA 7.3E-04 1.5E+00 NA N
108-67-8 1,3,5-Trimethylbenzene nc 1.2E+00 NA 1.9E-04 1.2E+00 NA N
107-02-8 Acrolein nc 1.2E-02 NA 1.9E-06 4.2E-03 NA N
71-43-2 Benzene ca 5.2E+01 NA 8.4E-03 4.1E-01 5.0E+00 N
75-15-0 Carbon disulfide nc 6.9E-01 NA 1.1E-04 1.0E+02 NA N
108-90-7 Chlorobenzene nc 6.7E+01 NA 1.1E-02 9.1E+00 1.0E+02 N
67-66-3 Chloroform ca 1.2E+03 NA 2.0E-01 1.9E-01 NA Y
74-87-3 Chloromethane ca 1.1E-01 NA 1.8E-05 1.9E+01 NA N
156-59-2 cis-1,2-Dichloroethene nc 3.5E+02 NA 5.6E-02 3.7E+01 7.0E+01 N
100-41-4 Ethylbenzene ca 9.0E+00 NA 1.5E-03 1.5E+00 7.0E+02 N
127-18-4 Tetrachloroethene ca 2.3E+00 NA 3.8E-04 1.1E-01 5.0E+00 N
156-60-5 trans-1,2-Dichloroethene nc 8.2E-01 NA 1.3E-04 1.1E+01 1.0E+02 N
79-01-6 Trichloroethene ca 2.3E+02 NA 3.8E-02 1.7E+00 5.0E+00 N
75-01-4 Vinyl chloride ca 5.0E+01 NA 8.1E-03 1.6E-02 2.0E+00 N
xx Xylenes j nc 9.6E+00 NA 1.6E-03 2.0E+01 1.0E+04 N

Conventionals
14797-73-0 Perchlorate nc 1.4E+03 1.4E+03 2.3E-01 2.6E+00 NA N

Notes:
a
b
c

d

e
f
g
h
i
j

Abbreviations:
ca= Carcinogen.
CAS = Chemical Abstract Service. 
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
EPA  = United States Environmental Protection Agency.
kg/yr = kilograms per year.
MCL = Maximum Contaminant Level.
N = No.
NA = Not applicable.
nc = Noncarcinogen.

PAHs = Polynuclear Aromatic Hydrocarbons.
RSL = Regional Screening Level.
SVOCs = Semivolatile organic compounds.
TCDD = Tetrachlorodibenzo-p-dioxin.
TEQ = Toxicity equivalent.
TZW = Transition zone water.
µg/l = Micrograms per liter.
VOCs = Volatile organic compounds.
Y = Yes.

EPA RSL for 2,3,7,8-TCDD used for dioxin TEQ.
EPA RSL for xylene mixture used as surrogate.

EPA RSL for chromium VI used as surrogate.
EPA RSL for "mercury, inorganic salts" used as surrogate.
EPA RSL for thallium sulfate used as surrogate.
EPA RSL for pyrene used as surrogate.

Exceeds SL or 
MCL?

C
ar

ci
no

ge
n

Concentration 
Estimate, 

Average Annual 
Mean  Willamette 

River Flowc

 (µg/l)

Load, Central Flow Estimateb

(kg/yr) Screening Valuesd

Chemicals listed are all analytes detected in human health TZW dataset which exceeded screening values. 
Estimated upland groundwater plume loading to the water column is based on central flow rate, according to the methods described in the Remedial Investigation Report. 
The concentration estimate is based on the average annual mean flow in the Willamette River from 1973 through 2007, which is 33,033 cubic feet per second. Annual mean 
flow is used to represent average exposures over an exposure duration of 30 years.
Residential Water SLs are from  EPA RSLs for tapwater (updated April 2009).   SLs for noncarcinogens have been divided by 10.  MCLs are from EPA 816-F-03-016, 
National Priority Drinking Water Standards. June 2003.
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TABLE 6-4.
Bioaccumulation Screening Evaluation of Transition Zone Water 

Shellfish Sample IDa Analyteb

Shellfish Consumption 
Cancer Risk exceeds 
10-6 for this station?c

Shellfish Tissue 
Concentration Unit

Number of TZW 
Samples units

Maximum 
Detected Filtered 

TZW 
Concentration 

Maximum 
Detected 

Unfiltered TZW 
Concentration 

AWQC
 (17.5 g/day)d

Calculated Screening Value 
based on AWQC (175g/day)d

Maximum 
filtered TZW > 
AWQC (17.5 

g/day)?

Maximum 
filtered TZW > 

AWQC
 (175 g/day)?

Maximum 
unfilteredTZ
W > AWQC 
(17.5 g/day)?

Maximum 
unfiltered TZW 

> AWQC
 (175 g/day)?

Number of 
Sediment 
Samples Unit

Maximum 
Detected Sediment 

Concentration 
LW3-CR06W-C00 Arsenic Y 3.4E-01 mg/kg 2 ug/l 1.7E+01 1.7E+01 6.4E+02 6.4E+01 No No No No 4 mg/kg 3.5E+00

Benzo(a)anthracene N 7.5E+00 ug/kg 2 ug/l 1.0E-02 ND 1.8E-02 1.8E-03 No Yes -- -- 3 ug/kg 5.2E+04
Benzo(a)pyrene Y 7.5E+00 ug/kg 2 ug/l ND 7.7E-02 1.8E-02 1.8E-03 -- -- Yes Yes 3 ug/kg 4.7E+04
Benzo(b)fluoranthene N 5.3E+00 ug/kg 2 ug/l ND ND 1.8E-02 1.8E-03 -- -- -- -- 3 ug/kg 4.0E+04
Benzo(k)fluoranthene N 5.0E+00 ug/kg 2 ug/l ND ND 1.8E-02 1.8E-03 -- -- -- -- 3 ug/kg 1.3E+04
Dibenzo(a,h)anthracene N 7.1E-01 ug/kg 2 ug/l ND 8.7E-03 1.8E-02 1.8E-03 -- -- No Yes 3 ug/kg 4.0E+03
Indeno(1,2,3-cd)pyrene N 5.3E+00 ug/kg 2 ug/l ND 5.2E-02 1.8E-02 1.8E-03 -- -- Yes Yes 3 ug/kg 2.8E+04

LWG0106R004TSCRWBC10 Arsenic Y 3.8E-01 mg/kg 1 ug/l 5.9E+00 5.7E+00 6.4E+02 6.4E+01 No No No No 6 mg/kg 2.8E+01
LWG0106R004TSCRWBC20 Arsenic Y 3.5E-01 mg/kg 1 ug/l 5.9E+00 5.7E+00 6.4E+02 6.4E+01 No No No No 2 mg/kg 6.7E+00
LWG0107R006TSCRWBC00 Arsenic Y 3.2E-01 mg/kg 2 ug/l 8.6E+00 8.6E+00 6.4E+02 6.4E+01 No No No No 2 mg/kg 8.4E+00

Total DDD N 2.1E+01 ug/kg 2 ug/l 7.4E-02 1.0E+00 3.1E-04 3.1E-05 Yes Yes Yes Yes 4 ug/kg 2.5E+03
Total DDE Y 5.2E+01 ug/kg 2 ug/l ND 1.2E-01 2.2E-04 2.2E-05 -- -- Yes Yes 4 ug/kg 1.3E+03
Total DDT N 1.3E+01 ug/kg 2 ug/l ND 1.9E+00 2.2E-04 2.2E-05 -- -- Yes Yes 4 ug/kg 1.0E+04

LWG0107R006TSCAWBC00 Arsenic Y 9.2E-01 mg/kg 2 ug/l 8.6E+00 8.6E+00 6.4E+02 6.4E+01 No No No No 2 mg/kg 8.4E+00
Total DDD Y 2.4E+02 ug/kg 2 ug/l 7.4E-02 1.0E+00 3.1E-04 3.1E-05 Yes Yes Yes Yes 4 ug/kg 2.5E+03
Total DDE Y 1.1E+02 ug/kg 2 ug/l ND 1.2E-01 2.2E-04 2.2E-05 -- -- Yes Yes 4 ug/kg 1.3E+03
Total DDT Y 1.1E+02 ug/kg 2 ug/l ND 1.9E+00 2.2E-04 2.2E-05 -- -- Yes Yes 4 ug/kg 1.0E+04

LWG0107R003TSCAWBC00 Arsenic Y 8.0E-01 mg/kg 2 ug/l ND ND 6.4E+02 6.4E+01 -- -- -- -- 2 mg/kg 8.4E+00
LWG0108R001TSCRWBC00 Arsenic Y 3.5E-01 mg/kg 1 ug/l 9.4E+00 1.0E+01 6.4E+02 6.4E+01 No No No No 1 mg/kg 2.3E+00
LW2-BTFC012 Arsenic Y 1.0E+00 mg/kg 1 ug/l 3.2E+01 3.2E+01 6.4E+02 6.4E+01 No No No No 4 mg/kg 5.1E+00

Benzo(a)anthracene Y 1.5E+02 ug/kg 1 ug/l ND 2.5E-02 1.8E-02 1.8E-03 -- -- Yes Yes 5 ug/kg 2.6E+03
Benzo(a)pyrene Y 3.9E+01 ug/kg 1 ug/l 6.4E-03 ND 1.8E-02 1.8E-03 No Yes -- -- 5 ug/kg 3.1E+03
Benzo(b)fluoranthene Y 4.3E+01 ug/kg 1 ug/l ND ND 1.8E-02 1.8E-03 -- -- -- -- 5 ug/kg 2.8E+03
Benzo(k)fluoranthene N 2.8E+01 ug/kg 1 ug/l ND ND 1.8E-02 1.8E-03 -- -- -- -- 5 ug/kg 9.0E+02
Dibenzo(a,h)anthracene Y 3.8E+00 ug/kg 1 ug/l ND 8.6E-03 1.8E-02 1.8E-03 -- -- No Yes 5 ug/kg 2.8E+02
Indeno(1,2,3-cd)pyrene N 9.6E+00 ug/kg 1 ug/l ND 2.9E-02 1.8E-02 1.8E-03 -- -- Yes Yes 5 ug/kg 2.5E+03

LW2-BTFC015 Arsenic Y 9.9E-01 mg/kg 1 ug/l 1.4E+01 1.3E+01 6.4E+02 6.4E+01 No No No No 4 mg/kg 3.7E+00
Benzo(a)anthracene Y 6.3E+02 ug/kg 1 ug/l 1.0E-02 3.2E+01 1.8E-02 1.8E-03 No Yes Yes Yes 3 ug/kg 9.3E+03
Benzo(a)pyrene Y 4.9E+02 ug/kg 1 ug/l ND 3.8E+01 1.8E-02 1.8E-03 -- -- Yes Yes 3 ug/kg 1.7E+04
Benzo(b)fluoranthene Y 4.6E+02 ug/kg 1 ug/l ND 3.3E+01 1.8E-02 1.8E-03 -- -- Yes Yes 3 ug/kg 1.5E+04
Benzo(k)fluoranthene Y 3.1E+02 ug/kg 1 ug/l ND 9.0E+00 1.8E-02 1.8E-03 -- -- Yes Yes 3 ug/kg 5.4E+03
Dibenzo(a,h)anthracene Y 4.3E+01 ug/kg 1 ug/l ND 3.7E+00 1.8E-02 1.8E-03 -- -- Yes Yes 3 ug/kg 1.5E+03
Indeno(1,2,3-cd)pyrene Y 1.7E+02 ug/kg 1 ug/l ND 1.7E+01 1.8E-02 1.8E-03 -- -- Yes Yes 3 ug/kg 1.3E+04

LW2-BTFC017 Arsenic Y 1.1E+00 mg/kg 2 ug/l 4.6E+00 5.4E+00 6.4E+02 6.4E+01 No No No No 5 mg/kg 5.6E+00
Total Dioxin TEQ Y 3.5E+00 pg/g 2 pg/l ND 1.8E+00 5.1E-03 5.1E-04 -- -- Yes Yes 4 pg/g 3.9E+01

Notes
a Shellfish sample identifications (IDs) listed are locations that have transition zone water (TZW) samples collected within a 100-foot radius. 
b Analytes listed are any chemicals of concern for consumption of shellfish which were also analyzed for in the respective TZW samples collected within a 100-foot radius of the shellfish sample.  
c Indicates that cancer risk from consumption of shellfish at 18 g/day consumption rate exceeded 10-6 for the given shellfish exposure area. 
d AWQC is listed for human health consumption of organisms for an ingestion rate of 17.5 g/day. National Recommended Water Quality Criteria, EPA 2009b. A screening value for an ingestion rate of 175 g/day was extrapolated from the AWQC based on direction from EPA, as described in Attachment F1.

Abbreviations
-- = Not applicable. 
AWQC = Ambient Water Quality Criteria.
CAS = Chemical Abstract Service number. 
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
EPA  = United States Environmental Protection Agency.
N = No.
TEQ = Toxic Equivalents.
ug/kg  = Micrograms per kilogram. 
ug/l = Micrograms per liter.
mg/kg = Millograms per kilogram.
pg/g = picograms per gram. 
pg/l = picograms per liter. 
Y = Yes.
g/day = grams per day.
ND = non-detect.

Transition Zone WaterShellfish Tissue In-water Sediment
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TABLE 7-1 
Uncertainties Evaluated in the Baseline Human Health Risk Assessment

Data Evaluation
Use of target species to represent all types of biota 
consumed Medium Low Over Can not quantify

Source of chemicals for anadromous and wide-ranging fish
species Medium Low Over Can not quantify

Use of only whole body or only fillet samples to represent 
all fish consumption Medium Low Over 1-6 (for PCBs)

Use of undepurated tissue to represent clam consumption Medium Medium Over Up to 1.3

Use of different tissue types to assess the same chemical Low Low Either Uncertainty is considered insignificant

Using N-qualified data Medium Low Over Uncertainty is considered insignificant
Detection limits that are above analytical concentration 
goals (ACGs) Medium Low Under Can not quantify

Using one-half the detection limit for non-detect results in 
summed analytes Low Low Either Uncertainty is considered insignificant

Chemicals that were not analyzed in certain samples Medium Low Either Can not quantify

Chemicals that were not included as analytes Low Low Under Uncertainty is considered insignificant

Chemicals that were analyzed but not included in the 
BHHRA Low Low Under Uncertainty is considered insignificant

Compositing methods for biota and beach sediment 
sampling Low Low Either Uncertainty is considered insignificant

Mislabeling of smallmouth bass fish sample Low Low Neither Uncertainty is considered insignificant
Use of DEQ RBCs for petroleum hydrocarbon screening 
values Low Low Under Uncertainty is considered insignificant

Selection of Tissue COPCs based on detection of an 
analyte Medium Medium Over Can not quantify

Exposure Assessment
Model applicability Medium Low Over Can not quantify
Subsurface sediment exposure Medium Low Under Can not quantify

Exposure Scenarios
Shellfish consumption High High Over Can not quantify
Wet suit divers High High Over Can not quantify

Hypothetical Domestic Water Use High High Over Can not quantify

Potentially Complete and Insignificant Exposure Pathways Low Low Under Uncertainty is considered insignificant

Range of Magnitude of UncertaintyaMore Likely to Result in Over- or 
Under-Estimation of Risk?Uncertainty Magnitude/ Severity of 

Uncertainty
Significance to Risk 

Management Decisions
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TABLE 7-1 
Uncertainties Evaluated in the Baseline Human Health Risk Assessment

Range of Magnitude of UncertaintyaMore Likely to Result in Over- or 
Under-Estimation of Risk?Uncertainty Magnitude/ Severity of 

Uncertainty
Significance to Risk 

Management Decisions
Exposure Factors

Exposure parameters for sediment exposure scenarios High Medium/Low Over Can not quantify
Exposure parameters for surface water and groundwater 
seep exposure scenarios High Low Over Can not quantify

Exposure parameters for tissue ingestion scenarios High High Over
20 (Adult and child fisher - fish)

3 (Adult and child tribal fisher - fish)
5 (Adult fisher - shellfish)

Assumptions about a multiple-species diet Medium Low Neither 8 to 1 (Whole body- adult fisher)
7 to 0.1 (Fillet - adult fisher)

Exposure Point Concentrations
Using 5-10 samples to calculate the 95% UCL on the 
mean Medium Low Under 1-2

Nondetects greater than the maximum detected 
concentrations High Low Over Can not quantify

Using the maximum concentration to represent exposure High High Over 1-5 (Shellfish)

Possible effects of preparation and cooking methods Medium Medium Over 1.1 to 10
Assumptions about arsenic speciation Low Low Under Uncertainty is considered insignificant

Polychlorinated biphenyls (Aroclor vs. Congener analysis) Low Medium Neither Can not quantify

Bioavailability of Chemicals Medium Low Over 1-10
Smallmouth bass exposure areas Low Low Neither Uncertainty is considered insignificant
Surface water EPCs Low Low Neither Uncertainty is considered insignificant

Toxicity Assessment
Early life exposure to carcinogens Low Low Under Uncertainty is considered insignificant
Lack of toxicity values for delta-hexachlorocyclohexane 
and titanium High Low Under Can not quantify

Use of toxicity values from surrogate chemicals for some 
chemicals that lack toxicity values Medium Low Either Can not quantify

Toxicity values for chromium Medium Low Neither 500
Toxicity values for polychlorinated biphenyls and 
applicability to environmental data Medium Low Over 30
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TABLE 7-1 
Uncertainties Evaluated in the Baseline Human Health Risk Assessment

Range of Magnitude of UncertaintyaMore Likely to Result in Over- or 
Under-Estimation of Risk?Uncertainty Magnitude/ Severity of 

Uncertainty
Significance to Risk 

Management Decisions
Risk Characterization

Risks from cumulative or overlapping scenarios Medium Low Over 1-400 (Cancer risk)
1-700 (Noncancer hazard)

Risks from background Medium High Over Can not quantify
Risks from lead exposure Medium Medium Over Can not quantify
Future risks Medium/High Low Either Can not quantify

Note:
a The determination of the range of magnitude of uncertainty is provided in BHHRA Attachment F5: Supporting Documentation for the Uncertainty Analysis.  Magnitude of uncertainties that are not quantified are based on best professional 
judgment. 

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal, state, and

tribal partners, and is subject to Page 3 of 3



LWG
Lower Willamette Group

Portland Harbor RI/FS
Draft Remedial Investigation Report

Appendix F: BHHRA
September 23, 2009

TABLE 7-2  

Analyte
Maximum Detection 

Limit (ug/kg)
Minimum Detection 

Limit (ug/kg)
ACG 

(ug/kg)
MRL 

(ug/kg) Max DL>ACG? Max DL>MRL?
Semi-Volatile Organic Compounds
N-Nitrosodimethylamine 10,800 6.1 0.0073 100 Y Y
N-Nitrosodipropylamine 2,150 2.4 0.053 20 Y Y
Phenols
2,3,4,6-Tetrachlorophenol 2,150 9.63 157 100 Y Y
Pesticides
Toxaphene 9,900 3.4 0.0059 20 Y Y

Notes:

Abbreviations:
ACG = Analytical Concentration Goal.
DL = Detection Limit.
LWG = Lower Willamette Group.
Max = Maximum.
MRL = Method Reporting Limit.
ug/kg = microgram per kilogram.
Y = Yes.

Comparison of Detection Limits of Undetected Analytes in Sediment to LWG Analytical Concentration Goals.

Chemicals listed are those analyzed for but never detected in sediment samples for the human health data set (RM 1.9-11.8), and for which an ACG was established in the 
Round 2 Quality Assurance Project Plan (Integral and Windward 2004, Table A6-2).
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TABLE 7-3  

Analytea
Maximum Detection 

Limit (ug/kg)
Minimum Detection 

Limit (ug/kg) ACG (ug/kg) MRL (ug/kg)
Max 

DL>ACG?
Max 

DL>MRL?
Semi-Volatile Organic Compounds
1,2-Dichlorobenzene 96 11 1,620 12.5 N --
1,4-Dichlorobenzene 66 11 17 12.5 Y Y
Carbazole 37 17 21 12.5 Y Y
Hexachloroethane 37 1 18 12.5 Y Y
Phenols
2,4,5-Trichlorophenol 1,600 14 1,800 40b N --
2,4,6-Trichlorophenol 37 9.1 117 40b N --
2,4-Dichlorophenol 37 9.5 54 40b N --
2-Chlorophenol 67 7.5 90 40b N --
Polychlorinated Biphenyls
Aroclor 1016 470 0.95 0.21 2 Y Y
Aroclor 1221 390 0.95 0.21 4 Y Y
Aroclor 1242 630 0.95 0.21 2 Y Y
Aroclor 1262 190 0.95 0.21 2 Y Y
Aroclor 1268 190 0.95 0.21 2 Y Y

Notes:
a

b

Abbreviations:
-- = Not applicable.  DL compared to MRL only if maximum DL exceeds ACG.
ACG = Analytical Concentration Goal.
DL = Detection Limit.
LWG = Lower Willamette Group. QAPP = Quality Assurance Project Plan.
Max = Maximum. ug/kg = microgram per kilogram.
MRL = Method Reporting Limit. Y = Yes.
N = No.
NE = Not established.

Comparison of Detection Limits of Undetected Analytes in Fish and Shellfish Tissue to LWG Analytical Concentration Goals.

Chemicals listed are those analyzed for but never detected in human health tissue samples (includes all 
tissue types and species used in BHHRA: smallmouth bass, clam, crayfish, carp, brown bullhead, black 
crappie, sturgeon, lamprey, Chinook salmon), and for which an ACG was established in the Round 1 
QAPP (Striplin 2002, Table A7-5).
MRLs presented for phenols are from Round 2 QAPP Addendum 9 (Integral 2007, Table A6-5).
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TABLE 7-4  
Comparison of Detection Limits of Undetected Analytes in the Groundwater Seep to LWG Analytical Concentration Goals.

Analyte
Maximum Detection 

Limit (ug/l)
Minimum Detection 

Limit (ug/l) ACG (ug/l) MRL (ug/l) Max DL>ACG?
Max DL > 

MRL?
Metals
Chromium hexavalent 4.55 4.55 2 0.2 Y Y
Polynuclear Aromatic Hydrocarbons
Anthracene 0.05 0.0149 0.09 0.02 N --
Benzo(a)anthracene 0.05 0.0436 0.65 0.02 N --
Benzo(a)pyrene 0.05 0.0465 0.3 0.02 N --
Pesticides
4,4'-DDD 0.05 0.00479 1.69 0.01 N --
4,4'-DDT 0.05 0.00508 0.001 0.01 Y Y
Volatile Organic Compounds
1,1,1-Trichloroethane 0.5 0.0859 3493 0.5 N --
1,1,2,2-Tetrachloroethane 0.5 0.294 2400 0.5 N --
1,1,2-Trichloroethane 0.5 0.301 9400 0.5 N --
1,1-Dichloroethane 0.5 0.157 14680 0.5 N --
1,1-Dichloroethene 0.5 0.197 >2800 0.5 N --
1,2-Dichloroethane 0.5 0.142 15200 0.5 N --
Carbon disulfide 0.5 0.233 244 0.5 N --
Carbon tetrachloride 0.5 0.14 1970 0.5 N --
cis-1,3-Dichloropropene 0.5 0.128 244 0.5 N --
Chloroform 0.5 0.143 1240 0.5 N --
Ethylbenzene 0.5 0.11 >440 0.5 N --
m,p-Xylene 1 0.295 62308 0.5 N --
o-Xylene 0.5 0.187 62308 0.5 N --
Toluene 0.5 0.155 1269 0.5 N --
trans-1,2-Dichloroethene 0.5 0.175 9538 0.5 N --
trans-1,3-Dichloropropene 0.5 0.152 244 0.5 N --

Notes:

Abbreviations:
-- = Not applicable.  DL compared to MRL only if maximum DL exceeds ACG. MRL = Method Reporting Limit.
ACG = Analytical Concentration Goal. N = No.
DL = Detection Limit. NE = Not established.
LWG = Lower Willamette Group. ug/l = microgram per liter.
Max = Maximum. Y = Yes.

Chemicals listed are those analyzed for but never detected in human health groundwater seep samples from Outfall 22B, and for which an ACG was established in 
the Round 2 Quality Assurance Project Plan Addendum 3, Table A6-2 (Kennedy/Jenks and Integral 2004).
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TABLE 7-5  

Analytea
Maximum Detection 

Limitb (ug/l)
Minimum Detection 

Limitb (ug/l) ACGc (ug/l)
MRL-peristaltic 

pump (ug/l)
MRL-XAD 

(ug/l) Max DL>ACG?

Max DL > 
MRL-
perist.?

Max DL > 
MRL-
XAD?

Semi-Volatile Organic Compounds
1,2,4-Trichlorobenzene 0.018 0.016 50 0.2 NA N -- --
1,2-Dichlorobenzene 0.017 0.015 14 0.2 NA N -- --
1,3-Dichlorobenzene 0.013 0.011 5.5 0.2 NA N -- --
2,4-Dinitrotoluene 0.023 0.02 3.4 0.2 NA N -- --
2,6-Dinitrotoluene 0.011 0.0088 36 0.2 NA N -- --
2-Chloronaphthalene 0.018 0.016 490 0.2 NA N -- --
2-Nitroaniline 0.018 0.015 1 0.2 NA N -- --
3,3'-Dichlorobenzidine 0.51 0.43 0.028 2 NA Y N N
4-Bromophenyl phenyl ether 0.021 0.018 1.5 0.2 NA N -- --
Benzyl alcohol 1.2 0.98 8.6 5 NA N -- --
Bis(2-chloroethoxy) methane 0.014 0.012 11000 0.2 NA N -- --
Bis(2-chloroethyl) ether 0.017 0.015 0.0098 0.2 NA Y N N
Hexachlorocyclopentadiene 0.048 0.041 5.2 1 NA N -- --
Hexachloroethane 0.022 0.000472 303 0.2 NA N -- --
Nitrobenzene 0.0088 0.0074 3.4 0.2 NA N -- --
N-Nitrosodimethylamine 0.5 0.42 0.0013 0.002 NA Y Y N
N-Nitrosodiphenylamine 0.033 0.028 6 0.2 NA N -- --
N-Nitrosodipropylamine 0.038 0.033 0.0096 0.2 NA Y N N
Phenols
2,3,4,6-Tetrachlorophenol 1.2 1 1100 NA NA N -- --
2,4,5-Trichlorophenol 0.03 0.026 63 0.5 NA N -- --
2,4,6-Trichlorophenol 0.044 0.037 2.4 0.5 NA N -- --
2,4-Dichlorophenol 0.028 0.024 110 0.5 NA N -- --
2,4-Dimethylphenol 0.38 0.32 730 2 NA N -- --
2,4-Dinitrophenol 0.63 0.53 73 4 NA N -- --
2-Chlorophenol 0.018 0.015 30 0.5 NA N -- --
2-Methylphenol 0.07 0.06 13 0.5 NA N -- --
4,6-Dinitro-2-methylphenol 0.016 0.013 280 2 NA N -- --
4-Methylphenol 0.06 0.051 180 0.5 NA N -- --
4-Nitrophenol 0.63 0.54 150 2 NA N -- --
Pentachlorophenol 0.061 0.029 0.56 1 NA N -- --
Polychlorinated Biphenyls
Aroclor 1016 0.00267 0.0025 0.000064 0.0025 0.00006 Y Y Y
Aroclor 1221 0.00267 0.0025 0.000064 0.0025 0.00006 Y Y Y
Aroclor 1232 0.00267 0.0025 0.000064 0.0025 0.00006 Y Y Y
Aroclor 1242 0.00267 0.0025 0.000064 0.0025 0.00006 Y Y Y
Aroclor 1262 0.00267 0.0025 0.000064 0.0025 0.00006 Y Y Y
Aroclor 1268 0.00267 0.0025 0.000064 0.0025 0.00006 Y Y Y
Pesticides
Toxaphene 0.134 0.0085 0.0002 0.025 NA Y Y N
Herbicides
2,4,5-T 0.21 0.042 360 0.2 NA N -- --
Dicamba 0.43 0.059 1100 0.4 NA N -- --
Dinoseb 0.23 0.045 36 0.2 NA N -- --
Silvex 0.21 0.042 290 0.2 NA N -- --

Notes:

Abbreviations:
-- = Not applicable.  DL compared to MRL only if maximum DL exceeds ACG.
ACG = Analytical Concentration Goal.
DL = Detection Limit.
LWG = Lower Willamette Group.
Max = Maximum.
MRL = Method Reporting Limit.
N = No.
NA = Not available.
ug/l = microgram per liter.
Y = Yes.

a  Chemicals listed are those analyzed for but never detected in human health surface water samples, and for which an ACG was established in the Round 2 Quality Assurance Project Plan 
Addendum 1, Table A6-2 (Integral 2004).
b  Maximum and Minimum Detection Limits are for the combined data set of both peristaltic and XAD surface water samples. 
c  Basis of  Level 2 ACG used for screening presented in the Round 2 Quality Assurance Project Plan Addendum 1 (Integral 2004).

Comparison of Detection Limits of Undetected Analytes in Human Health Surface Water Samples to LWG Analytical Concentration Goals.
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Sample ID Butyltins Metals PAHs Pesticides Phenols Phthalates SVOCs
Total 

Aroclors Chlordanes DDD DDE DDT Dioxin/Furan TEQ Endosulfans
PCB 

Congeners
LW2-BTFC001 NA
LW2-BTFC002 NA
LW2-BTFC003 NA
LW2-BTFC004 NA
LW2-BTFC005 NA
LW2-BTFC006 Rep 1 NA
LW2-BTFC007 NA
LW2-BTFC008 NA
LW2-BTFC009 NA NA NA NA NA NA NA NA
LW2-BTFC010 NA
LW2-BTFC011 NA NA NA NA (dibenzofuran)a NA
LW2-BTFC012 NA
LW2-BTFC013 NA
LW2-BTFC014 NA
LW2-BTFC015 NA NA (mercury) NA
LW2-BTFC016 NA NA
LW2-BTFC017 NA
LW2-BTFC018 NA NA NA NA NA (benzyl alcohol) NA
LW2-BTFC019 NA
LW2-BTFC020 NA
LW2-BTFC021 NA NA
LW2-BTFC022 NA NA
LW2-BTFC023 NA (mercury) NA NA NA NA NA NA NA NA NA NA NA NA NA
LW2-BTFC024 NA
LW2-BTFC025 NA
LW2-BTFC026 NA NA
LW2-BTFC027 Rep 1 NA
LW2-BTFC028 NA
LW2-BTFC029 NA NA NA NA NA NA NA
LW2-BTFC030 NA
LW2-BTFC031 NA
LW2-BTFC032 NA NA NA NA NA NA NA
LW2-BTFC033 NA NA NA NA NA NA

Abbreviations:
DDD = Dichlorodiphenyldichloroethane.
DDE = Dichlorodiphenyldichloroethylene.
DDT = Dichlorodiphenyltrichloroethane.
PAHs = Polynuclear Aromatic Hydrocarbons.
PCBs = Polychlorinated Biphenyls.
SVOCs = Semivolatile Organic Compounds.
TEQ = Toxic equivalents.
NA = Not Applicable. Chemical group was not analyzed for a particular clam sample.

TABLE 7-6  
Clam Samples Missing Analytes
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TABLE 8-1 
Chemicals of Concern for Human Health
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Metals
Antimony #a #a # #
Arsenic Xab Xb Xb Xb X X X Xab Xb X X # X X

Leadd Xa X X X
Mercury # # # #
Selenium #ac #a

Zinc #abc

PAHs
Benzo(a)anthracene Xab Xab Xab Xab Xab Xac X
Benzo(a)pyrene Xb Xa Xab Xb Xab Xab Xb Xb X Xb Xab X X X #
Benzo(b)fluoranthene Xab Xab Xab Xab Xab X
Benzo(k)fluoranthene Xac

Dibenzo(a,h)anthracene Xab Xab Xab Xab Xab Xc X
Indeno(1,2,3-cd)pyrene Xab Xab Xab Xab Xab X
Total Carcinogenic PAHs Xab Xb Xa Xab Xab Xb Xab Xab Xab Xb Xb # Xb Xab X X X #
Phthalates
Bis(2-ethylhexyl)phthalate # # X X
SVOCs
Hexachlorobenzene # X X X
Phenols
Pentachlorophenol Xac

Polychlorinated Biphenyls 
Total PCBs Xab Xab Xab Xab # # # # #
Total PCB TEQ Xab Xb # # # # X
Dioxin/Furan
Total Dioxin TEQ Xab Xab Xab #a Xab Xab # # # # #
Total TEQ Xab Xab Xab # Xab Xab # # # # #
Pesticides
Aldrin Xc Xa

Dieldrin X X X X Xc

Heptachlor Epoxide Xabc

Total Chlordane X X X Xb

Total DDD X X X X Xc

Total DDE X # X X Xc

Total DDT X X X X Xac

Notes:
Groundwater seep exposure resulted in no cancer or noncancer exceedances of target risk levels.

Abbreviations:
X COC exceeds cancer risk of 10-6 or a hazard quotient of 1 for at least one BHHRA scenario.
# COC exceeds cancer risk of 10-4 or a hazard quotient of 1 for at least one BHHRA scenario.
a COC status is result of target risk or hazard exceedance for two or fewer exposure points.
b COC status is result of target risk or hazard exceedance for 95% UCL/ Maximum scenario only.
c COC status is result of target risk or hazard exceedance only for the high ingestion rate.
d COC status for lead is based on results of predicted blood lead levels.

BHHRA Exposure Medium and Scenario
Beach Sediment Surface Water In-Water Sediment Fish  Tissue
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Hypothetical 
Future

Dockside 
Workers

In-water 
Workers Transients Divers 

Recreational 
Beach Users

Tribal 
Fishers Fishers(b) Residents

Ingestion ● x ● x ● ● ● x
Dermal Absorption ● x ● x ● ● ● x

Ingestion x ● x ● x ● ● x
Dermal Absorption x ● x ● x ● ● x

Inhalation ○ ○ ○ ○ ○ ○ ○ ○
Ingestion ○ ○ ● ● ● ○ ○ ●

Dermal Absorption ○ ○ ● ● ● ○ ○ ●

Ingestion x x ● x x x x x
Dermal Absorption x x ● x x x x x

Ingestion # # # # # ● ● x

Breastfeeding (d) x x x x x ● ● x

Notes:
(a) This CSM includes exposure to media considered a part of the Portland Harbor RI/FS. It does not include media that will be evaluated 
     as a part of the specific upland site evaluations and risk assessments.
(b) Fishers include three different fish ingestion rates, two different shellfish ingestion rates, and two different fishing frequencies.
(c) River sediments evaluated in the BHHRA as an exposure media for ingestion and dermal absorption exposure routes 
     include sediments collected at depths less than 30.5 centimeters. 
(d) Breastfeeding is not quantitatively evaluated in the BHHRA.

Current and Future

○ = Potentially complete pathway but not evaluated in the 
BHHRA because exposure is expected to be insignificant.

Solid lines indicate potential pathways for COPCs to 
the study area.
Dashed lines indicated potential transport pathways 
for COPCs between exposure media within the study 
area

Legend

● = Potentially complete pathway. 

x = Incomplete pathway

# = Potentially complete pathway but evaluated under a 
different receptor category in the BHHRA.

Figure 3.1
Human Health Risk Assessment  Conceptual Site

Model

Leaching to water column

Global, regional, and 
local emissions

Upriver sources

Upland discharges, 
spills, and leaks to soil

Study area stormwater 
discharges and runoff

Industrial process 
wastewater

Overwater releases

Submerged 
structures/ surfaces

Beach sediment

River sediment(c)

Surface water

Transition zone 
water

Shoreline seeps

Fish/shellfish

Atmospheric deposition 
to study area surface 

water

Industrial discharges

Surface water inflow into
study area

Sediment transport into 
study area

Groundwater transport 
(dissolved/NAPL, 

particulate, colloidal)

Soil/riverbank erosion

Leaching to 
groundwater

SOURCE FINAL RELEASE 
MECHANISM (LOADING TERMS)

INTERMEDIATE RELEASE 
MECHANISM

    EXPOSURE MEDIA(a)                             EXPOSURE ROUTE                                                                HUMAN RECEPTOR               
         POPULATION 

Atmospheric deposition to 
upland watershed

Acronyms
BHHRA (Baseline Human Health Risk Assessment)
COPCs (Chemicals of Potential Concern)
CSM (Conceptual  Site Model)
NAPL (Non-Aqueous Phase Liquid)
RI/FS = Remedial Investigation/Feasibility Study

Subsurface sediment Partitioning to pore 
water/advection

Sediment scour and 
resuspension
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Figure 7-1
Concentration Ratios For Smallmouth Bass Collected
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Figure 8-1
Ranges for Mean Exposure 

Cumulative Cancer Risk, by Medium
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Note: Ranges presented include all human receptors and scenarios evaluated for exposure to the given medium.

Target Cancer Risk 
Range (10-4 to 10-6)
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Figure 8-2
Ranges for Mean Exposure 

Toxicity Endpoint-Specific Hazard Indexes, by Medium
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Figure 8-3
Ranges for 95% UCL or Maximum Exposure 

Cumulative Cancer Risk, by Medium
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Note: Ranges presented include all human receptors and scenarios evaluated for exposure to the given medium.

Target Cancer Risk 
Range (10-4 to 10-6)

 
DO NOT QUOTE OR CITE 

This document is currently under review by US EPA and its federal, state, and 
tribal partners, and is subject to change in whole or in part. 

 



Portland Harbor RI/FS 
Draft Remedial Investigation Report 

Appendix F: BHHRA 
September 23, 2009 

LWG 
Lower Willamette Group 

Figure 8-4
Ranges for 95% UCL or Maximum Exposure 
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Figure 8-5
Relative Contribution of Individual Analytes to Cumulative Study Area-Wide Risk 

For Adult Fish Consumption Scenario 

Total Dioxin/Furan TEQ 
Cancer Risk =6 x 10-4

Other Chemicals
Cancer Risk = 2 x 10-4

Total PCBs, Adjusted
Cancer Risk= 6 x 10-3

Total PCB TEQ
Cancer Risk =1 x 10-3

Exposure Scenario:
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Multi-species Diet, 

Highest Consumption Rate (175 g/day)
Study-Area Wide

95% UCL/Max Scenario

Note: Total PCBs, adjusted includes total PCB congeners minus dioxin-like PCB                     
congeners. Total PCB TEQ includes dioxin-like PCB congeners. Percentages calculated 
before rounding.
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Figure 8-6
Relative Contribution of Individual Analytes to Cumulative Study Area-Wide Risk 

for Adult Tribal Fisher Scenario

Total PCBs, Adjusted
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Other Chemicals
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Exposure Scenario:
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Whole Body Tissue Consumption, 
Multi-species Diet, 

95% UCL/Max Scenario

Note: Total PCBs, adjusted includes total PCB congeners minus dioxin-like PCB congeners. 
Total PCB TEQ includes dioxin-like PCB congeners. Percentages calculated before 
rounding.
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Study Area Boundary for Baseline Human Health Risk Assessment
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Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Designated Potential Human Use Areas and
Associated Beach Sediment Sample Locations

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Sample Locations for Assessment of
Direct Contact with In-Water Sediment

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Remedial Investigation Report
Appendix F: Baseline Human Health Risk Assessment
Sample Locations for Assessment of Direct Contact with

Surface Water by Transients and Recreational Beach Users

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Legend

Transients, Transect Sample Locations (Peristaltic pump and XAD-2 Infiltrex™ 300 
system collection methods were used.)

Transients and Recreational Beach Users, Single Point Sample Locations 
(Peristaltic pump collection method only)

Recreational Beach Users, Single Point Sample Locations
(Peristaltic pump collection method only)

Recreational Beach Users (Peristaltic pump and XAD-2 Infiltrex™ 300 
system collection methods were used.)

Transients and Recreational Beach Users, Transect Sample Locations
(Peristaltic pump and XAD-2 Infiltrex™ 300 system collection methods were used.)

Note: 
The assessment of direct contact with surface water by
recreational beach users included samples collected during
summer months only.
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Remedial Investigation Report
Appendix F: Baseline Human Health Risk Assessment
Sample Locations for Assessment of Direct Contact with

Surface Water by Divers

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Remedial Investigation Report
Appendix F: Baseline Human Health Risk Assessment

Sample Location for Assessment of Direct Contact with Groundwater Seep

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Remedial Investigation Report
Appendix F: Baseline Human Health Risk Assessment

Sample Locations for Assessment of
Smallmouth Bass and Carp Tissue Ingestion

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Remedial Investigation Report
Appendix F: Baseline Human Health Risk Assessment

Sample Locations for Assessment of Shellfish Tissue Ingestion

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Notes:
1- For the purposes of the BHHRA, the sample located in
Multnomah Channel was included as part of the Study Area.
2- Sample locations shown are the approximate center point for the
locations of the individual shellfish collected for each composite 
sample used in the BHHRA (Baseline Human Health Risk Assessment).
Each sample location may represent more than one composite sample.
See Remedial Investigation Report text for a description of the 
tissue compositing schemes.
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Remedial Investigation Report
Appendix F: Baseline Human Health Risk Assessment
Sample Locations for Assessment of Surface Water for

Hypothetical Future Domestic Use (Untreated)

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Appendix F: Baseline Human Health Risk Assessment

Exposure Areas of Cumulative Risk >10   or Hazard Index >1
Direct Contact With Beach Sediment, RME and CT Scenarios

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Appendix F: Baseline Human Health Risk Assessment

Exposure Areas of Cumulative Risk >10   or Hazard Index >1
Direct Contact With Beach Sediment, RME and CT Scenarios

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Remedial Investigation Report
Appendix F: BHHRA

Exposure Areas of Cumulative Risk >10   or Hazard Index >1
Excluding Risk From Background Arsenic,

Direct Contact With Beach Sediment, RME and CT Scenarios

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Appendix F: Baseline Human Health Risk Assessment

Exposure Areas of Cumulative Risk >10   or Hazard Index >1
Direct Contact With In-Water Sediment, RME and CT Scenarios

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Appendix F: Baseline Human Health Risk Assessment

Exposure Areas of Cumulative Risk >10    or Hazard Index >1
Direct Contact With In-Water Sediment, RME Scenarios

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Appendix F: Baseline Human Health Risk Assessment

Exposure Areas of Cumulative Risk >10    or Hazard Index >1
Direct Contact With In-Water Sediment, RME Scenarios

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Appendix F: Baseline Human Health Risk Assessment

Exposure Areas of Cumulative Risk > 10   or Hazard Index > 1,
Smallmouth Bass Whole Body Tissue Ingestion Scenarios,

High and Highest Consumption Rates

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Appendix F: Baseline Human Health Risk Assessment

Exposure Areas of Cumulative Risk > 10    or Hazard Index > 1,
Smallmouth Bass Whole Body Tissue Ingestion Scenarios,

High and Highest Consumption Rates

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Exposure Area Boundaries
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Ownership at Waterfront Sites

Notes: 
1 - Smallmouth bass exposure areas are on a river mile basis,
i.e. RM 2.5-3.5, RM 3.5-4.5, etc., in addition to Study Area-wide exposure.
2 - EPC = Exposure point concentration
3 - 95UCL = 95% Upper Confidence Level on the Mean
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Receptors with Exceedances from Study Area-Wide Exposure 
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Appendix F: Baseline Human Health Risk Assessment

Exposure Areas of Cumulative Risk > 10    or Hazard Index > 1,
Common Carp Whole Body Tissue Ingestion Scenarios,

High and Highest Consumption Rates

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Legend
Receptors with exceedances for each exposure area

Exposure Areas at RM 0-4, 4-8, and 8-12 (all receptors and scenarios):
Adult Fishers and Child Consumers, 95% UCL/Max EPCs
Adult Fishers and Child Consumers, Mean EPCs

Exposure Areas at RM 0-4, 4-8, and 8-12 (all receptors and scenarios):
Adult Fishers and Child Consumers, 95% UCL/Max EPCs
Adult Fishers and Child Consumers, Mean 
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This document is currently under review by US EPA and its federal,

state and tribal partners, and is subject to change in whole or in part.

Exposure Areas at RM 3-6 and 6-9 (all receptors and scenarios):
Adult Fishers and Child Consumers, 95% UCL/Max EPCs
Adult Fishers and Child Consumers, Mean EPCs

Exposure Areas at RM 3-6 and 6-9 (all receptors and scenarios):
Adult Fishers and Child Consumers, 95% UCL/Max EPCs
Adult Fishers and Child Consumers, Mean EPCs

Notes: 
1 - Common carp exposure areas are the following overlapping
fishing zones: RM 0-4, RM 4-8, RM 8-12, RM 3-6, and RM 6-9,
in addition to Study Area-wide exposure.
2 - EPC = Exposure point concentration
3 - 95UCL = 95% Upper Confidence Level on the Mean
4 - RM = River Mile

Study Area

Upland Sites

Ownership at Waterfront Sites

Navigation Channel

River miles

Receptors with Exceedances from Study Area-Wide Exposure 
95% UCL/Max EPC, Adult Fisher
95% UCL/Max EPC, Child Consumer
Mean EPC, Adult Fisher
Mean EPC, Child Consumer

Receptors with Exceedances from Study Area-Wide Exposure 
95% UCL/Max EPC, Adult Fisher
95% UCL/Max EPC, Child Consumer
Mean EPC, Adult Fisher
Mean EPC, Child Consumer
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Remedial Investigation Report
Appendix F: Baseline Human Health Risk Assessment

Exposure Areas of Cumulative Risk > 10    or Hazard Index > 1,
Common Carp Whole Body Tissue Ingestion Scenarios,

High and Highest Consumption Rates

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Receptors with exceedances for each exposure area
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Legend
Receptors with exceedances for each exposure area

Exposure Areas at RM 0-4, 4-8, and 8-12 (all receptors and scenarios):
Adult Fishers and Child Consumers, 95% UCL/Max EPCs
Adult Fishers and Child Consumers, Mean EPCs

Exposure Areas at RM 3-6 and 6-9 (all receptors and scenarios):
Adult Fishers and Child Consumers, 95% UCL/Max EPCs
Adult Fishers and Child Consumers, Mean EPCs

Exposure Areas at RM 0-4, 4-8, and 8-12 (all receptors and scenarios):
Adult Fishers and Child Consumers, 95% UCL/Max EPCs
Adult Fishers and Child Consumers, Mean EPCs

Exposure Areas at RM 3-6 and 6-9 (all receptors and scenarios):
Adult Fishers and Child Consumers, 95% UCL/Max EPCs
Adult Fishers and Child Consumers, Mean EPCs

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal,

state and tribal partners, and is subject to change in whole or in part.
Upland Sites

Navigation Channel

River miles

Ownership at Waterfront Sites

Study Area

Notes: 
1 - Common carp exposure areas are the following overlapping 
fishing zones: RM 0-4, RM 4-8, RM 8-12, RM 3-6, and RM 6-9,
in addition to Study Area-wide exposure.
2 - EPC = Exposure point concentration
3 - 95UCL = 95% Upper Confidence Level on the Mean
4 - RM = River Mile

Receptors with Exceedances from Study Area-Wide Exposure 
95% UCL/Max EPC, Adult Fisher
95% UCL/Max EPC, Child Consumer
Mean EPC, Adult Fisher
Mean EPC, Child Consumer

Receptors with Exceedances from Study Area-Wide Exposure 
95% UCL/Max EPC, Adult Fisher
95% UCL/Max EPC, Child Consumer
Mean EPC, Adult Fisher
Mean EPC, Child Consumer
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Appendix F: Baseline Human Health Risk Assessment

Exposure Areas of Cumulative Risk > 10    or Hazard Index > 1,
Brown Bullhead Whole Body Tissue Ingestion Scenarios,

High and Highest Consumption Rates

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Remedial Investigation Report
Appendix F: Baseline Human Health Risk Assessment

Exposure Areas of Cumulative Risk > 10    or Hazard Index > 1,
Brown Bullhead Whole Body Tissue Ingestion Scenarios,

High and Highest Consumption Rates

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Exposure Areas of Cumulative Risk > 10    or Hazard Index > 1,
Black Crappie Whole Body Tissue Ingestion Scenarios,

High and Highest Consumption Rates
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Bathymetric Information: David Evans and Associates, Inc.

M
ap

 D
oc

um
en

t: 
(Z

:\P
ro

je
ct

s\
LW

G
\E

ve
nt

s\
20

09
09

17
_H

H
R

A
_F

in
al

_U
pd

at
e\

m
xd

\M
ap

5-
13

.m
xd

)
S

ep
te

m
be

r 2
3,

 2
00

9

0 4,0002,000 Feet

RK Transfer &
Warehousing Inc.

RK Transfer &
Storage Inc.

Schnitzer Invest. Corp.
Shore

Terminals LLC

Steel Hammer
Properties LLC

Tanker Basin LLC

Triangle
Park LLC

USA

Albers Mill Building

Anchor Park LLC

Apollo Dev. Inc.Apollo Dev. Inc.

Dolan and Co. LLC

Equilon
Enterprises LLC

Front Ave. LP
(LSD Tube Forgings)

Front Ave. LP
(LSD Glacier NW)

Haj Properties LLC

Herman Stan

Kesef Development LLC et al.

Lakea Corp.

Lakeside Industries

McMorgan Institutional

State of Oregon

State of Oregon (Leased)

State of Oregon

Owens-Corning Fiberglas Corp.

P. O. P.

P.O.P. (leased)

ACF
Industries Inc.

Advanced
American

Construction

Alder Creek
Lumber
Co. Inc.

Anderson Bros. Inc.

Apollo Dev. Inc.

ATC Leasing Co.ATC Leasing Co.

BNSF
RailwayCo.

BP West Coast
Products LLC

Brix De
Armond LLC

Cargill Inc.

Cornerstone Property

Equilon
Enterprises LLC

Freightliner Corp. Freightliner Corp.

Freightliner Corp.

Freightliner Corp.

Frevach
Land Co.

Front Ave.
LP (LSD
CMINW)

Kinder
Morgan

General
Electric Co.

Genstar Roofing
Co Inc.

Glacier NW Inc.

Gunderson Inc.

GWC Properties LLC

Haj Inc.

Irvjoy 3rd
Generation Corp.

JR Simplot Co.
Lampros

Properties LLC
Langley-St.

Johns
Partnership

Lucky Landing LLC

McCormick
& Baxter

Creosoting Co.
Metco Inc.

Metro

Morse
Bros.
Inc.

Multnomah
County
Tax Title

Naito Properties LLC

Northwest
Natural
Gas Co.

Northwest
Pipe Co

Northwest
Pipe Co.

Oregon Health & Science
Oregon Steel

Mills Inc.

Oregon Washington
Railroad &

Navigation Co.

Owens-Corning
Fiberglass Corp.

Paramount of
Oregon Inc.

P. O. P.

P. O. P.

P. O. P.

P. O. P.

P. O. P.
P. O. P.

P. O. P.

P. O. P.P. O. P.

P. O. P.

P. O. P.

P. O. P.

P.O.P.
(leased)

P.O.P. (leased)
Auto Storage

P.O.P.
(leased)

P.O.P. (leased)

P.O.P. (leased)P.O.P. (leased)P.O.P. (leased)P.O.P. (leased)

P.O.P. (leased)

P.O.P. (leased)P.O.P. (leased)

City of Portland

City of Portland

City of Portland

City of Portland

City of
Portland

City of Portland

Portland
General

Electric Co.

Portland
General

Electric Co.

Portland
Shipyard

LLC

Portland Terminal
RR Co.

RK Transfer &
Storage Inc.

RL R Invest. LLC

Ro-mar Rlty
of OR Inc.

Ross Island
Sand &

Gravel Co.

Ross Island
Sand &

Gravel Co.

Ross Island Sand
& Gravel Co.

Sause Bros. Inc.

Schnitzer Invest. Corp.

Schnitzer Steel
Industries Inc.

Shore
Terminals LLC

Siltronic Corp.

Southern
Pacific

Pipe Lines

Starlink Logistics Inc.Starlink Logistics Inc.

Steel Hammer
Properties LLC

Steelmill
Warehouse LLC

Sulzer Pumps (US) Inc.

Summit Properties Inc.

The Marine
Salvage

Consortium

Time
Oil Co.

Tosco Corp.

Transloader
International

Triangle
Park LLC

US Coast
Guard

University
of Portland

Van Waters & Rogers Inc.

Wirfs Don

Z R Z Realty Co.

Zidell, EmeryAdvanced
American

Construction

Advanced
American

Construction

Advanced
American

Construction

Advanced
American

Construction

Ash Grove Cement Co.

Arkema

Babcock Land Co. LLCBabcock Land Co. LLC

Becker Land LLC

Bell Oil
Terminal Co.

BP West Coast
Products LLC

Brix Maritime Co.Brix Maritime Co.

Chevron Usa Inc.

Ash Grove
Cement Co.

P. O. P.

Exxon Mobil
Oil Corp.

Exxon Mobil
Oil Corp.

City of Portland

City of Portland (PDC)

Portland Terminal
RR Co.

RB Pamplin Corp.

Ralston, TimRalston, TRRalston, TRRalston, TR

Ralston, Tim
Riverscape LLC

Sakrete of Pacific NW

Schnitzer
Invest. Corp.

Shaver Transportation Co.

Unkeles Family LLC

Williams, Cindy

Windsor-Allen LLC

Apollo Dev. Inc.

State of Oregon

Oregon Washington Railroad &
Navigation Co.

Oregon Washington Railroad &
Navigation Co.

Kinder Morgan

Linnton Plywood Assn.Linnton Plywood Assn.

Millican Properties LLC

P.O.P. (leased)

Zidell, Emery

P.O.P. (leased)P.O.P. (leased)P.O.P. (leased)

Schnitzer Invest. Corp.

Smurfit-Stone Container

Walters Douglas J

RK Transfer &
Warehousing Inc.

Kinder
Morgan

McCall Oil Real Estate

Metro

Nikko Materials Usa Inc.

P.O.P.
(leased)

City of Portland

City of
Portland

Swan Island Lagoon

Multnomah

Chan
nel

R
M

-5

R
M

-3

RM-2

RM-1

RM-0

R
M

-11

R
M

-12

R
M

-10

RM-1
3

RM
-9

R
M

-8

R
M

-5

R
M

-7

R
M

-6

Legend
Receptors with exceedances for each exposure area

- 6

Legend
Receptors with exceedances for each exposure area

95% UCL/Max EPC, Adult Fisher
95% UCL/Max EPC, Child Consumer
Mean EPC, Adult Fisher
Mean EPC, Child Consumer

95% UCL/Max EPC, Adult Fisher
95% UCL/Max EPC, Child Consumer
Mean EPC, Adult Fisher
Mean EPC, Child Consumer

DO NOT QUOTE OR CITE
This document is currently under review by US EPA and its federal,

state and tribal partners, and is subject to change in whole or in part.
Upland Sites

Navigation Channel

River miles

Ownership at Waterfront Sites

Study Area

Highest Consumption Rate
(142 g/day for Adults, 60 g/day for Children)

High Consumption Rate
(17.5 g/day for Adults, 7 g/day for Children)

Notes: 
1 - Black crappie exposure areas are the following fishing zones: 
RM 3-6 and RM 6-9, in addition to Study Area-wide exposure.
2 - EPC = Exposure point concentration
3 - 95UCL = 95% Upper Confidence Level on the Mean
4 - RM = River Mile

Receptors with Exceedances from Study Area-Wide Exposure 
95% UCL/Max EPC, Adult Fisher
95% UCL/Max EPC, Child Consumer
Mean EPC, Adult Fisher
Mean EPC, Child Consumer

Receptors with Exceedances from Study Area-Wide Exposure 
95% UCL/Max EPC, Adult Fisher
95% UCL/Max EPC, Child Consumer
Mean EPC, Adult Fisher
Mean EPC, Child Consumer



RK Transfer &
Warehousing Inc.

RK Transfer &
Storage Inc.

Schnitzer Invest. Corp.
Shore

Terminals LLC

Steel Hammer
Properties LLC

Tanker Basin LLC

Triangle
Park LLC

USA

Albers Mill Building

Anchor Park LLC

Apollo Dev. Inc.Apollo Dev. Inc.

Dolan and Co. LLC

Equilon
Enterprises LLC

Front Ave. LP
(LSD Tube Forgings)

Front Ave. LP
(LSD Glacier NW)

Haj Properties LLC

Herman Stan

Kesef Development LLC et al.

Lakea Corp.

Lakeside Industries

McMorgan Institutional

State of Oregon

State of Oregon (Leased)

State of Oregon

Owens-Corning Fiberglas Corp.

P. O. P.

P.O.P. (leased)

ACF
Industries Inc.

Advanced
American

Construction

Alder Creek
Lumber
Co. Inc.

Anderson Bros. Inc.

Apollo Dev. Inc.

ATC Leasing Co.ATC Leasing Co.

BNSF
RailwayCo.

BP West Coast
Products LLC

Brix De
Armond LLC

Cargill Inc.

Cornerstone Property

Equilon
Enterprises LLC

Freightliner Corp. Freightliner Corp.

Freightliner Corp.

Freightliner Corp.

Frevach
Land Co.

Front Ave.
LP (LSD
CMINW)

Kinder
Morgan

General
Electric Co.

Genstar Roofing
Co Inc.

Glacier NW Inc.

Gunderson Inc.

GWC Properties LLC

Haj Inc.

Irvjoy 3rd
Generation Corp.

JR Simplot Co.
Lampros

Properties LLC
Langley-St.

Johns
Partnership

Lucky Landing LLC

McCormick
& Baxter

Creosoting Co.
Metco Inc.

Metro

Morse
Bros.
Inc.

Multnomah
County
Tax Title

Naito Properties LLC

Northwest
Natural
Gas Co.

Northwest
Pipe Co

Northwest
Pipe Co.

Oregon Health & Science
Oregon Steel

Mills Inc.

Oregon Washington
Railroad &

Navigation Co.

Owens-Corning
Fiberglass Corp.

Paramount of
Oregon Inc.

P. O. P.

P. O. P.

P. O. P.

P. O. P.

P. O. P.
P. O. P.

P. O. P.

P. O. P.P. O. P.

P. O. P.

P. O. P.

P. O. P.

P.O.P.
(leased)

P.O.P. (leased)
Auto Storage

P.O.P.
(leased)

P.O.P. (leased)

P.O.P. (leased)P.O.P. (leased)P.O.P. (leased)P.O.P. (leased)

P.O.P. (leased)

P.O.P. (leased)P.O.P. (leased)

City of Portland

City of Portland

City of Portland

City of Portland

City of
Portland

City of Portland

Portland
General

Electric Co.

Portland
General

Electric Co.

Portland
Shipyard

LLC

Portland Terminal
RR Co.

RK Transfer &
Storage Inc.

RL R Invest. LLC

Ro-mar Rlty
of OR Inc.

Ross Island
Sand &

Gravel Co.

Ross Island Sand
& Gravel Co.

Sause Bros. Inc.

Schnitzer Invest. Corp.

Schnitzer Steel
Industries Inc.

Shore
Terminals LLC

Siltronic Corp.

Southern
Pacific

Pipe Lines

Starlink Logistics Inc.Starlink Logistics Inc.

Steel Hammer
Properties LLC

Steelmill
Warehouse LLC

Sulzer Pumps (US) Inc.

Summit Properties Inc.

The Marine
Salvage

Consortium

Time
Oil Co.

Tosco Corp.

Transloader
International

Triangle
Park LLC

US Coast
Guard

University
of Portland

Van Waters & Rogers Inc.

Wirfs Don

Z R Z Realty Co.

Zidell, EmeryAdvanced
American

Construction

Advanced
American

Construction

Advanced
American

Construction

Advanced
American

Construction

Ash Grove Cement Co.

Arkema

Babcock Land Co. LLCBabcock Land Co. LLC

Becker Land LLC

Bell Oil
Terminal Co.

BP West Coast
Products LLC

Brix Maritime Co.Brix Maritime Co.

Chevron Usa Inc.

Ash Grove
Cement Co.

P. O. P.

Exxon Mobil
Oil Corp.

Exxon Mobil
Oil Corp.

City of Portland

City of Portland (PDC)

Portland Terminal
RR Co.

RB Pamplin Corp.

Ralston, TimRalston, TRRalston, TRRalston, TR

Ralston, Tim
Riverscape LLC

Sakrete of Pacific NW

Schnitzer
Invest. Corp.

Shaver Transportation Co.

Unkeles Family LLC

Williams, Cindy

Windsor-Allen LLC

Apollo Dev. Inc.

State of Oregon

Oregon Washington Railroad &
Navigation Co.

Oregon Washington Railroad &
Navigation Co.

Kinder Morgan

Linnton Plywood Assn.Linnton Plywood Assn.

Millican Properties LLC

P.O.P. (leased)

Zidell, Emery

P.O.P. (leased)P.O.P. (leased)P.O.P. (leased)

Schnitzer Invest. Corp.

Smurfit-Stone Container

Walters Douglas J

RK Transfer &
Warehousing Inc.

Kinder
Morgan

McCall Oil Real Estate

Metro

Nikko Materials Usa Inc.

P.O.P.
(leased)

City of Portland

City of
Portland

Swan Island Lagoon

Multnomah Chan
nel

US Bank
4036

Tucker
Building

3036

Grunbaum Property
985

Gibson-Homans Co.
1292

North Waterfront 
Park
876

Albers Mill 
Property

4590

Willamette
Oaks Building

0

Huntington 
Rubber Corp.

123

Louis Dreyfus Facility
1394

Oak Tower 
Redevelopment

4416

I-5/I-84 pesticide spill
334

Everett Street Building
4578

Schnitzer
875

Mackenzie/Saito Property
1925

South Waterfront
at River Place

4421

South Waterfront
Redevelopment A

602

Portland General Electric
Station L

151

Oaks Bottom Landfill
1006

Two Main Place
4085

Ross Island Sand & Gravel Co.
2409

Westwood Corp.
1923

South
Waterfront Park

4422

NW Cast 
Metal Products

1135

Prometheus Property
4007

Union Station
Track #5

1414

Natural Gas 
Building Garage

1138

Rodda
Paint

Building
3104

Union Station
Parcel B South

1885

Zidell 
Marine

Corporation
689

South Waterfront
at River Place

4420

Old Town Parking
Helistop

383

Neighborhood Park
4527

Pacific Richfield
3993

Innventures
2232

South Waterfront
Redevelopment A

2492

South Waterfront
River Place Lot

4424

South Waterfront
Park- PGT Build

4423

Eastbank 
Riverfront Project

2414

East Portland Gas Works
4426

Vermiculite
Northwest

2761

Union Station
Agricultural Marketing

Center Site
1962

Waterfront Pearl 
Condominium

4535

RM
-9

R
M

-3

R
M

-8

RM-2

R
M

-4

R
M

-5

R
M

-7

R
M

-6

RM-1

RM-0

R
M

-10

RM-1
3

R
M

-11

R
M

-12

Map 5-14
Portland Harbor RI/FS

Remedial Investigation Report
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Exposure Areas of Cumulative Risk > 10    or Hazard Index > 1,
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High and Highest Consumption Rates
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Exposure Areas of Cumulative Risk >10   or Hazard Index >1
Shellfish Ingestion Scenarios, High and Medium Consumption Rates

95% UCL / Max EPCs
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Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Exposure Areas of Cumulative Risk >10   or Hazard Index >1
Shellfish Ingestion Scenarios, High and Medium Consumption Rates

95% UCL / Max EPCs

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Exposure Areas of Cumulative Risk >10   or Hazard Index >1
Shellfish Ingestion Scenarios, High and Medium Consumption Rates

95% UCL / Max EPCs

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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Surface Water Exceedances of Human Health
Ambient Water Quality Criteria

FEATURE SOURCES:
Transportation, Property, or Boundaries: Metro RLIS .
Channel & River miles: US Army Corps of Engineers.
Bathymetric Information: David Evans and Associates, Inc.
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